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BBEJIEHUE

WMuunyatuBHas caMoCTOsATeNbHas paboTa CTYJEHTa €CThb HEOThEeMJIeMas COCTaBHas
qacTh y4yeObl B By3e. B coBpemenHoM ¢Qopmarte BbIcIIero 00pa30BaHUs 3HAYUTEIHHO
BO3PaCTaeT poJib CaMOCTOSITENbHOM paboThl cTyaeHTa. [IpaBUiIbHO cIIaHMpPOBaHHAs |
OpraHu30BaHHAsl CaMOCTOSATENIbHAS padoTa 00ecreunBaeT JOCTUKEHUE BBICOKUX PE3yIbTaTOB
B yue0e.

CamocrosiTeabHass padora cryaenta (CPC) - sto mnanupyemas ydeOHasi, ydeOHO-
UCCIIeIOBaTENbCKas, Hay4HO-MCCIENOBaTeNIbCKas paboTa CTYIEHTOB, BBINOJIHAEMAs BO
BHEAYJIUTOPHOE (AayIUTOPHOE) BpeMs 10 3aJaHUI0 W IPU METOAMYECKOM pPYKOBOJCTBE
npernojiaBaress, Ho 0e3 ero HenocpeACTBEHHOI0 y4YacTHsl, IIPU COXpPAHEHUHU Beaylledl posu
CTYJICHTOB.

Lenbto CPC SBIISIETCSA OBJIaJICHUE (byHAaMEeHTaTbHBIMU 3HAHUSMH,
npodeCCHOHATBPHBIMI YMEHHSAMHU W HaBBIKaMH 10 mpoduiuro Oynymieill crenuaibHOCTH,
OIBITOM TBOPYECKOM, MCCIIEOBATEIBCKON JAEATENbHOCTH, DPA3BUTHE CaMOCTOSTEIbHOCTH.
OTBETCTBEHHOCTH U OpPraHU30BaHHOCTH, TBOPYECKOrO MOAXOAA K PELICHUI0 MpodieM
y4ebHOro u npogeccuoHalbHOro ypoBHei. CamocTosTenbHas padoTa CTyieHTa — BaKHeMIas
COCTaBHas 4yacTh y4eOHOTO Ipoliecca, 00s3aTeNbHas s KaKI0To CTyJIeHTa, 00beM KOTOpPOii
ompenensercss y4eOHbIM IUIaHOM.  Metogonorndyeckyto ocHoBy CPC  cocraBiser
JeSITeTbHOCTHBIN TOJXO0/l, IPU KOTOPOM LM OOYYEHHUs OpUEHTHPOBAaHBI Ha (pOpMHUpOBaHUE
YMEHUH pellaTh TUIOBbIE M HETUIIOBBIE 33/1a4yM, T. €. HAa pealibHble CUTYallMH, B KOTOPBIX
CTyJEHTaM HaJl0 NPOSBUTH 3HAHME KOHKPETHOW NUCUUIUIMHBL. [IpeaMeTHO U comepkareinbHO
CPC omnpenensercss rocylapcTBEHHBIM OO0pa30BaTeNbHBIM CTAHJAPTOM, JAECHCTBYIOLIUMHU
y4eOHBIMH TUTaHAaMH H 00pa30BaTENbHBIMUA TPOTPaMMaMH  pa3iu4yHbIX (HopM 0O0ydeHus,
pabouumu nporpaMmamu y4eOHbIX AUCLUILINH, cpencTBamu obecnieuenuss CPC: yueOnukamuy,
y4eOHBIMH TOCOOMSIMM ¥ METOJWYECKUMH PYKOBOJCTBAMH, Y4e€OHO-IPOTPaMMHBIMU
KOMIUIEKCaMH U T.J.

CamocTosTenbHas paboTa CTYAEHTOB MOXET pacCMaTpUBaThCsl KaK OpraHU3allOHHAs
dopma 00ydeHuss - cucTeMa MeJarorH4ecKux YCIOBHUH, 00ecrneunBaloUIUX YIpaBlieHHE
y4eOHON NIeATeIbHOCTHIO CTYICHTOB MO0 OCBOCHHIO 3HAHWW M YMEHUW B 00JIacTU yuyeOHOU U
HAY4YHOH e TeTbHOCTH 0€3 MOCTOPOHHEH MOMOIIH.

CamocrosiTenbHas paboTa CTyIEHTOB MMPOBOIUTCS C LIETBIO:

- CHCTEMaTH3allud M 3aKPEIUICHUs IOJYyYEHHBIX TEOPETUYECKUX 3HAHMM U IPAKTHUYECKUX

YMEHUH CTYJIEHTOB;

- yriyOJeHMs U paclIMpeHUs] TEOPETUUECKUX 3HAHUM;
- (opmupoBaHus YMEHUH HCIIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO

JOKYMEHTAIUIO U CIENHAIbHYIO JTUTEPATYPY;

- pa3BUTHs T[O3HABATEJIbHBIX CHOCOOHOCTEH M AaKTUBHOCTH CTYIEHTOB: TBOPYECKOM

VMHUIMATHBBI, CAMOCTOATEIBbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- (opMHUpOBaHHS CaMOCTOSITEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,

CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3aLINN;

- (QopmupoBaHus NpaKTHUECKUX (0OmIeyuyeOHBIX M MpOo(ecCHOHANBbHBIX) YMEHUH U

HaBBIKOB,;

- pa3BUTHS UCCIEIOBATEILCKUX YMEHMUIA;
- TOJy4YeHHA HaBbIKOB 3P PeKTHBHOM CaMOCTOSITEIIbHOM npodeccuoHaIbHON

(MpaKkTUYECKON U HAyYHO-TEOPETUUECKOMN ) NeATEeIbHOCTH.

Camocmoamenvnaa paboma cmydenma -3TO OCOOBIM 00pa3oM OpraHU30BaHHAs

JeSITeNIbHOCTD, BKJIFOYAIOIAsl B CBOIO CTPYKTYPY TaKhe KOMIIOHEHTBHI, KaK:
e yACHEHHE LIeJIM U NMOCTAaBJICHHON yueOHOH 3a1auu;
e YETKOE U CUCTEMHOE IUNIAHUPOBAHHUE CAMOCTOSITEIbHON PabOTHI;
e TOMCK HEOOXOANMOM y4yeOHOM 1 Hay4HOU HH(pOpMaINH;



e OCBOCHHE MH(POPMALIUHU U €€ JIOTHYECKas nepepadoTKa;

e  HCIIOJb30BAaHHE METOJIOB HCCIIEAOBATENbCKOW, HAYIHO-UCCIIEA0BATEILCKOW pabOThI IS
pEeLICHHS TOCTABJICHHBIX 3a/1a4;

e BBIPaOOTKA COOCTBEHHOM MMO3MIIMY 10 IOBOTY TIOYYCHHOM 3a1a4H;

e TIpEiACTaBIEHUE, 00OCHOBAHME U 3aIINUTA MTOJYYEHHOIO PEIICHNUS;

e TIPOBEACHHUE CaMOAHAIN3a U CAMOKOHTPOJIS.

B yueGHOM mporecce BBIAENAIOT J1BAa BHJA CAMOCTOSTEIbHOW PabOTHI: ayIUTOpHas U
BHEAyIUTOpHAsL.

Ayoumopnas camocmosmenvras paboma 1O JUCLHUIUINHE BBINOJIHSACTCS HAa Yy4eOHBIX
3aHATHAX I0]] HEITOCPEICTBEHHBIM PYKOBOACTBOM MPENOAABATENS M 10 €r0 3aJaHUI0. TeKylne
KOHCYJIBTAIlNH, KOJUIOKBHYM, MpHEM H pa300p TOMANTHHUX 3alaHUH U IpyTHE.

Buneayoumopnas camocmosamenvuas paboma - TIJIaHUpyeMas yueOHas, ydeOHO-
UCCIIE0BaTeIbCKas, HaydHO-HCCIENOBaTeNbckas paboTa CTYAEHTOB, BBINOJHAEMAs BO
BHEAYIUTOPHOE BPEMS 110 3aJaHUIO U IIPU METOANYECKOM PYKOBOJACTBE MperoaaBares, Ho 0e3

€ro HeHOCpeI[CTBeHHOFO leaCTI/IH: IIOArOTOBKA HpeSeHTaHHﬁ, COCTABJICHUC TJIOCCApUs, IMOATOTOBKAa K
MNPAKTUYCCKUM 3aHATHAM, MNOATOTOBKA pe].IeH3PII7[, aHHOTaL[I/Iﬁ Ha CTAaTblO, HOATOTOBKA K AHUCKYCCHUAM, KPYTJIbIM
CTOJIaM.

CPC mokeT BKITIOYATh cieayronme Gopmsl padoT:
- U3Yy4YeHHE  JIEKIMOHHOIO MaTepuana;
- paboTa c HICTOYHHKAMH JIUTEPATYPHI: TOUCK, TOJ00D 1 0030p JUTEPATypel U
ANEKTPOHHBIX HCTOYHUKOB MH(OpMAILINHU 0 3a/1aHHOI poliemMe Kypca;
- BBITIOJTHECHUEC OJOMAIIIHUX 38,Il21HI/II>i, BbIIABACMBIX Ha IMPAKTUYCCKUX 3aHATUAX. TECTOB,
N0K/1a710B, KOHTPOJIBHBIX PA0OT 1 Apyrux Gopm TeKyIero KOHTPOJIs;
- W3y4YCHHE MaTepuayia, BBIHECEHHOTO Ha CaMOCTOSTENIHOE H3y4YCHHE; TOATOTOBKA K
MPAKTUYECKUM 3aHATHSIM;
- TOJArOTOBKAa K KOHTPOJIbHOM paboTe WIN KOJNIOKBUYMY;
- TOJTrOTOBKA K 3a4YeTy, 9K3aMEeHY, IPYTHM aTTeCTaIlHsIM;
- Hamucanue pedepara, 3cce 1Mo 3aJaHHON PoOIeEM;
- BBINOJIHEHHUE PacYeTHO-TparuecKoi paboTHl;
- BBITIOJIHEHHE BBHIMOJHEHUE KYPCOBOM PabOTHI HIIU MTPOCKTA,;
- aHaJu3 HAYYHOU MyOJIMKAIIMH [0 OIPEICICHHON IpenoaBareieM TeMe, ee pedepupoBaHue;

- HCCICOOBATCIbCKas pa60Ta W y4JaCTUC B HAY4YHBIX CTYJACHYCCKHUX KOH(I)epeHLII/IﬂX, CeMHHaApax H
OJIuMITHagax.

OcoOeHHOCTBIO  OpraHu3allud  CaMOCTOSITENIbHOM  PadOThl  CTYJAEHTOB  SIBJISETCS
HE00XO0/IMMOCTh HE TOJIBKO MOJTOTOBUTHCS K cllaue 3aueTa /3K3aMeHa, HO U co0paTh, 0000IINTS,
CUCTEMATHU3UPOBATh, IPOAHATIU3NPOBATH HH(OPMALIUIO 10 TEMaM JAUCLIUILIINHBI.

TexHONOrMsI ~ OpraHM3allMd  CaMOCTOSATENbHOM  pabOThl  CTYJIEHTOB  BKJIHOYAeT
HCIOJIb30BaHNE MH(OPMAIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYpCOB 00pa30BaTEIbLHOTO
yupexaenus. Jlnsg Oosiee  3((EKTUBHOTO BBINOJHEHHS CaMOCTOSATENIBHOM paboThl 1O
JTUCIUIUIMHE TpernojaBaTellb PEKOMEHJYeT CTYIAEHTaM MCTOYHHUKH M y4yeOHO-METOIUYECKHe
nocoOust st paboThI, XapaKTepu3yeT Hanbojee paluOHAIbHYI0 METOAUKY CaMOCTOSTEIbHOM
paboTHI.

CamocrosTenbHas paboTa MOMKET OCYHIECTBIATHCS HMHIMBUAYAJIbHO WIM TPYyIIaMU
CTYJIEHTOB online W Ha 3aHATHUAX B 3aBHCHUMOCTH OT LM, 00beMa, KOHKPETHON TeMaTUKU
CaMOCTOSITENIbHOU PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH CTY/IEHTOB.

IoarotoBka Kk caMOCTOSITE€NbHAs paboTa, HE NPEAYCMOTpEHHas 0O0pa30BaTEeIbHON
pOTrpaMMOii, yueOHBIM TUIAHOM U Y4eOHO-METOJAMYECKMMH MaTepHajlaMH, PaCKpPBIBAIOIIMMU U
KOHKPETH3UPYIOUIUMH UX COJEp>KaHUE, OCYIIECTBISETCS CTyIEeHTaMH WHUIMATHBHO, C LIEJbIO
peanu3ay COOCTBEHHBIX YU€OHBIX U HAYYHBIX HHTEPECOB.

B kauectBe popM M METOJOB KOHTPOJII BHEAYAUTOPHOM CaMOCTOATEIbHOW pabOThI
CTYZCHTOB MOTYT OBITh HCIOJIb30BaHbl OOMEH MH(pOPMALMOHHBIMU (aillaMH, CeMHUHApCKUe
3aHATHS, TECTUPOBAHME, ONPOC, TOKIaM, pedepar, CaMOOTYEThI, KOHTPOJIbHbBIE PAOOTHI, 3alllUTa
TBOPYECKUX pabOT U ANIEKTPOHHBIX MPE3CHTAIMN U JIp.



1. MeToanuyeckue peKOMeHAAIUH 10 PadoTe ¢ TEKCTOM JIeKIUii

Ha nekunoHHbIX 3aHATUAX HEOOXOAMMO KOHCIEKTUPOBaTh yueOHbIi MaTepuan. OOpamars
BHUMaHHE Ha (HOPMYITUPOBKH, ONpEICNCHHs, DPACKPBIBAIOIIME COJCpPKAHUE TEX MM HHBIX
NOHSTHM, HAYYHBIE BBIBOABI M IIPAKTHUYECKHE PEKOMEHIALMH, IIOJOKUTEIIBHBIM OINBIT B
OpaTOpCKOM  MacTepcTBe. BHMMarenbHOe cllyllaHW€ M KOHCIEKTHPOBAHME  JIEKIHUM
IIPEIII0JIaracT MHTEHCUBHYIO YMCTBEHHYIO [EATENBHOCTh CTYAEHTA, M IIOMOTaeT YCBOMTb
yueOHbIN MaTepual.

XKenatenpHO OCTaBIIATH B pabOYMX KOHCIEKTaX IOJsI, Ha KOTOPBIX JejaTh IOMETKH,
JOTIONTHSIONIME MaTephall MpPOCIYIIAaHHOM JIEKIWH, a TakkKe IOJUYepKUBAIoIne 0co0yro
BQ)XHOCTb T€X WJIM HHBIX TEOPETHUYECKUX IOJOXKEHUH, (PUKCUPOBATh BOIPOCHI, BBI3BIBAIOIUE
JMYHBIA MHTEPEC, BapUaHThl OTBETOB HA HHMX, COMHEHHS, NPOOJIEMBI, CIIOPHbBIC MOJOXKCHHUS.
PekoMenayercss BeCTM 3alMCH Ha OJHOM CTOPOHE JIMCTA, OCTaBIsAs BTOPYH) CTOPOHY JUIS
pasMBIILUICHUH, pa300poB, BOIPOCOB, OTBETOB Ha HUX, M (PUKCUPOBAHMS JAETANCH TEMbl WIH
CBSI3aHHBIX C HEeHl ()aKTOB, KOTOPBIE IPUIIOMUHAIOTCS CAMUM CTYAEHTOM B XOJI€ CIIyILIAHHUS.

Cnymanue JeKUUH - CIOKHBIM BHUJI MHTEIJIEKTYaJbHOW JESATENIbHOCTH, YCIIEX KOTOPOH
00YCJIOBJIEH yMeHuem cayuiams, 1 CTPEMIIEHUEM BOCIPUHUMATh MaTepuall, Hy’)KHOE 3aIMChIBast
B T€Tpajb. 3alMCh JIEKIIMM IOMOTaeT COCPEAOTOUYNUTh BHMMAHHUE Ha IJIaBHOM, B XOJI€ CaMoOM
JEKUUU TpOAyMaTb U OCMBICIUTH YCIBIIIAHHOE, OCO3HAaTh IUIAH U JIOTHKY W3JI0KCHUS
MaTepuaia MpenoJaBaTesIeM.

Takast paboTa HepenKO BBI3BIBAET TPYAHOCTU Yy CTYAEHTOB: HEKOTOpBIE CTPEMSTCS
3alMCchbIBaTh BCE JOCIOBHO, APYTH€ MHILYT OTPBIBOYHO, XAaOTHUYHO. UYTOOBI M30€XKaTh 3THUX
OLIMOOK, 11€7€CO000pa3HO MPUIEPKUBATHCS PsiJia PaBUIL.

1. Ilocne 3amucu OPUEHTHPYIOIIMX M HAINPABISIIOIIMX BHUMAaHHE JAHHBIX (Te€Ma, LIEJb,
IUIaH JICKIUHM, PEKOMEHJOBaHHAs JMTepaTypa) BaXKHO IMONBITATbCA NPOCIEIUTh, KaK OHHU
PacKpBIBAIOTCA B COJEPIKaHUM, TOAKPEIUISIIOTCS (OPMYIUPOBKAMH, TOKA3aTeIbCTBAMH, a 3aTEM
Y BBIBOJAMH.

2. 3anuchiBaTh CIIEAYEeT OCHOBHBIE IIOJIOKEHHMS M JOKa3bIBalOIIME WX AapryMEHTHI,
HauOosee spkue MpuMepbl M (aKTbl, IOCTABJIEHHbIE MPENOJIABaTENeM BOIMPOCH IS
CaMOCTOSITENIbHOU IPOPaOOTKH.

3. CTpeMuThCsl K YETKOCTH 3aIlUCH, €€ MOCIEI0BaTeIbHOCTH, BBIJEINSAS TEMBbI, OATEMBI,
BONPOCHI M TOJBONPOCHL, HCHOJb3ys HU(PPOBYIH0O M OYKBEHHYIO HyMepaluio (pUMCKHE U
apabckue 1udpel, OonpiKe W Mayble OYKBBI), KpacHbIE CTPOKH, BBbIIEIEHHUE a03alles,
NOXYEPKUBAHUE IJIABHOTO U T.[.

®dopma 3anMcu MaTepuaiga MOXKET ObITh pPa3IM4YHOM - B 3aBUCUMOCTH OT CHEIU(PUKU
U3y4yaeMoro ImpeaMmera. OTO MOXET ObITh CTHIb y4eOHOM mporpaMMbl  (Ha3bIBHBIE
MPEJJI0AKEHHS ), YMECTHBI U CBOM KpPaTKHUE MOSCHEHUS K 3aIlUCSM.

CryneHtam He cienyeT NOApoOHO 3amHMChiBaTh Ha JIEKIMU «BCE MOAPAI», HO
00s3aTenbHO  (PUKCHpPOBATH TO, YTO NPENOAABATENU JUKTYIOT — 3TO 0a30BbId KOHCIEKT,
COJIEpKallil OCHOBHBIE IOJIOKEHMSI JIEKIIMU: OIPENEICHUSI, BBIBOABI, ITapaMeTpbl, KPUTEPUH,
AKCHOMBI, TIOCTYJIAThl, MMapaJurMbl, KOHIENIUN, CUTyalluH, a TaKKe€ MBICIU-MasKd (MMHU 4acTo
SBIISIOTCS aOpU3MBI, IIUTATBl, OCTPOYMHBIE H3pEUYCHMs). 3amuch JIEKIUHU JIy4ylle BECTH B
ckaroil opme, KOPOTKUMHU U UYETKUMHU (pazamu. Kaxnomy CTyAEHTY IMOJIE3HO BBIpabOTaTh
CBOIO CUCTEMY COKpAIIEHU, B KOTOPOW OH MOT OBl pa300paThCsl JIETKO M 0€301IHO0YHO.

Jlaxxe OTIMYHO 3amMCaHHas JIEKUUs MPeAnoyaraeT JIajdbHEHIIyI0 CaMOCTOSTENbHYIO
paboTy Haja Hell (OCMBICICHHME €€ COJIEpXKaHMA, JIOTUYECKOH CTPYKTYphl, BBIBOJIOB). C IEINbIO
I0opabOTKM KOHCHEKTa JeKIUH HeoOXOIMMO B TMEpBYI oOdYepelb MPOYUTaTh 3aIlHCH,
BOCCTAHOBUTH TEKCT B MaMATH, a TAK)KE UCIPABUTh OMHMCKH, paclIn(poBaTh HE IPUHATHIEC paHee
COKpAILEHUS, 3al0JIHUTh MPOMYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMmbici. Jlanee
IIPOYUTATh MaTepHal MO PEKOMEHAYEMOM JMTEpaType, pa3pelias B XOA€ UYTCHMsI BO3ZHHUKIIME
paHee 3aTpyAHEHHs, BONPOCHI, a TaKKe [IOMOJHSS M MCHpaBisAs CBOM 3amucu. B xone
NOopaOOTKH KOHCIIEKTA YIIyOJISIIOTCS, PACIIMPSAIOTCS M 3aKpPEIUIAIOTCS 3HAHUS, a TaKke
JIOTIOJIHSETCS, WCHPABISIETCS U COBEPIIEHCTBYETCS] KOHCIEKT. JlopaOoTaHHBIM KOHCIEKT WU



peKOMeHayeMas JIMTepaTrypa MCIONb3YeTCs NpU TOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO.
3HaHME JIEKIIMOHHOTO MaTeprasa IpH MOAr0TOBKE K MPAKTHYECKOMY 3aHATHIO 0053aTEIIBHO.

OcCo0EeHHO BaXHO B MPOLIECCE CAMOCTOSATENLHOW PaOOThI Hal JIEKIKEH BBLICIUTH HOBBIH
NOHSATUHHBIN anmapar, ySCHHTh CYThb HOBBIX IOHATHH, IPH HEOOXOIMMOCTH OOpaTuUThCs K
CJIOBapiAM M APYruM HMCTOYHHKAM, 3a0JHO YCTPpAHUB HCTOYHOCTU B 3aIlIUCAX. I'maBHoe - BectHn
KOHCIIEKT aKKypaTHO M PETYJISPHO, TOJIBKO B ATOM CIIydae OH CMOXET CTaTh IOACIOPHEM B
HN3YUCHUH JUCHUIIIINHBI.

PaGora Hanm nekumeidl CTUMYIUPYET CaMOCTOSATENBHBIH TIOMCK OTBETOB Ha CaMble
pas3IMYHbIC BOMPOCHI: HaJl KAKUMH MOHSATHIMHU CIEAYyeT MopadoTaTh, Kakue 0000IIeHHUs ClIeNaTh,
KaKOH JOTOJHUTEIbHBIA MaTeprall IPUBJICYb.

BaxxabIM CpCaACTBOM, HaIpaBJIAIOIIUM caM006pa303aHHe, SABJIICTCA  BBIIIOJIHCHHC
Pa3IMYHBIX 3aJaHUH 10 TEKCTY JEKINHU, HaPUMEpP, COCTABJIEHHE €€ Pa3BEPHYTOrO IUIaHA HIIH
TE3UCOB; OTBETHI HAa BOMPOCHI MPOOJIEMHOr0 XapakTepa, (CKaxkeM, 00 OCHOBHBIX TEHACHIUSIX
pa3BUTUS TOW WJIM HHOW TPOOJIEMBI); COCTAaBICHHE IPOBEPOYHBIX TECTHI IO MpodIIeMe,
HanucaHue 1o Hel pedepara, cocTaBIeHUE rpahUIECKUX CXeM.

I[To cBOMM 3a7ayam JIEKIUK MOTYT OBITh Pa3HBIX KAHPOB: YCMAHOBOUHAS IeKYUsl BBOJHT B
U3ydeHHe Kypca, mpeaMeTa, mpoodieM (ITo M KakK M3ydarh), a 00obwarowas ieKyus TO3BOISET
HOZBECTH HUTOT (3a4€M H3ydaTbh), BBIICIUTH IJIABHOE, YCBOMTH 3aKOHBI PAa3BUTHS 3HAHHS,
MIPEEMCTBEHHOCTH, HOBATOPCTBA, YTOOBI MPUMEHUTH OOOOIICHHBIM TO3UTHBHBIA OIBIT K
PELICHUIO COBPEMEHHBIX MPaKTHYECKHUX 3a1ad. O0o0maronas JIeKIus OpUSHTUPYET B UCTOPUH
¥ COBPEMEHHOM COCTOSTHUU HAYYHOU TIPOOIIEMBI.

B mpomecce ocBoeHHss MaTepHanioB 00OOMIAIONINX JIEKIUH CTYACHTHI MOTYT BBIIOIHSATH
3ajjaHusl  pasHoro ypoBHs. Hampumep: 3amanus penpodykmuernozo ypoBHS — (COCTaBUTb
pa3BEepHYTHIH IUIaH O00O0OINAIOIIEH JEKIMH, COCTaBUTh TE3UCHI MO MarepuajaM JIEKLUH);
3aJ]aHus NPOOYKMUBHO20 YPOBHS (OTBETUTh HAa BOIPOCHI NMPOOJIEMHOIO XapaKTepa, COCTABUThH
ONOPHBII KOHCIIEKT MO CXEME, BBIIBUTH OCHOBHBIC TEHJCHIMH pPa3BUTUS MPOOJIEMBI);
3aJJaHusI MBOPYECcKo20 YPOBHS (COCTaBUTH MPOBEPOYHBIE TECTHI MO TeME, 3alIUTUTh pedepar u
rpaduyeckue TeMbl 1Mo JaHHOM mpobieme). OOpallleHue K paHee U3ydeHHOMY MaTepuaily He
TOJIBKO IMOMOTra€T BOCCTAHOBUTH B IMAMATHU HM3BECTHLIC IMOJIOXKCHUSA, BbBIBOAbLI, HO W IPHUBOIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, YIIIyOnseT W pacimupsier ux. Kaxaslii Bo3BpaT K crapomy
MaTcpraly IO3BOJACT HaWTH B HEM YTO-TO HOBOC, IEPCOCMBICIIUTL €r0 C HHBIX HOBHIII/Iﬁ,
OTIpeNIeNIUTh JJIsl HEro HanboJiee MoIXOAsIIee MECTO B yKe UMEIOIIENCs cucTeMe 3HaHUH.



2. MeToauveckne yKa3aHMs MO MOAr0TOBKE K OMPOCY

CamocrositenbHasi pabora OOy4aroIIMXCS BKIIOYA€T TOATOTOBKY K YCTHOMY WIH
MUCbMEHHOMY OIPOCY Ha CEMHUHAPCKHUX 3aHATHUSIX. 71 3TOro o0yyaroniuiicss u3ydaeT JIEKIHH,
OCHOBHYIO M JIOTIOJIHUTENBHYIO JIUTEpaTypy, NyOnukamuu, uHpopmauuio u3 HHTepHer-
pecypcoB. Tembl U BONPOCH K CEMHHAPCKUM 3aHATHUSM, BOMNPOCHI Ui CaMOKOHTPOJIS
IIPUBE/IEHBI B METOIMUYECKUX YKAa3aHMSIX 110 pa3/iesiaM U I0BOAATCA O 00y4aroIuXCsl 3apaHee.

Iucemennwiii onpoc

[TucbMeHHBIN ONpoc SABISETCS OJHOW M3 (POPM TEKYIIEro KOHTPOJIS YCHEBACMOCTH
cryneHTa. Ilpu u3ydeHMM MmaTepuana CTYACHT JOJDKEH yOeOUTHCS, YTO XOPOULIO MOHHUMAeT
OCHOBHYIO TEPMHMHOJIOTHIO TEMBI, YMEET €€ MCIIONIb30BaThb B HY)KHOM KOHTeKcTe. JKenaTenbHo
COCTaBUTh KpAaTKUP KOHCIIEKT OTBETAa Ha MpPEJIoJiaraeéMble BOIPOCH MUCHMEHHOW pPadoTHI,
4T00BI yOeIUThCSI B TOM, UYTO CTYAEHT BJAJEeT MAaTepHaJOM M MOXKET apryMEHTHpPOBAHO,
JIOTUYHO W TPaMOTHO MHCBMEHHO H3JIOKUTh OTBET Ha Bompoc. Cremyer oOpatuth ocoboe
BHUMaHHE Ha HamHMCcaHue NPOo(ecCHOHANIBHBIX TEPMHHOB, YTOOBI M30€raTb IpaMMaTHYECKHX
omunbok B paborte. I[lpy wu3ydeHuH HOBOW MJisi CTYACHTa TEPMHHOJOTHH PEKOMEHIYETCS
U3TOTOBUTh KapTOYKH, KOTOPBIE COJEpKAaT HOBBIH TEPMHH M €ro pacmm@poBKy, 4TO
3HAYUTENbHO 00JIETYUT PadoTy HaJl MAaTEPUATIOM.

Yemmuouii onpoc

Lenbto ycTHOro cobeceqoBaHUs SBISAIOTCA O0OOIIEHHE U 3aKpEIUJICHHE H3YYEHHOTO
Kypca. CTyaeHTaM MpeaaaraioTcs AJisl OCBELEHUS! CKBO3HbIE KOHIIENTyallbHbIE MTpoOiemMsbl. [1pu
MOJTOTOBKE CIEAYEeT MCIOJIb30BaTh JIEKIIMOHHBIA MaTepuan u yueOHyto aurepatypy. dns 6omnee
IyOOKOro TOCTMXKEHHMsI Kypca W 0ojlee OCHOBaTEIbHOM IOJATOTOBKHM PEKOMEHAYETCS
MO3HAKOMHUTHCS C YKa3aHHOW JOMOJIHUTENBHON JTUTepaTypoil. I'0TOBSICh K ceMUHApy, CTYICHT
JOJKEH, IPEXKIE BCEro, 03HAKOMUTHCS C OOLIMM IUIAaHOM CeMUHapckoro 3aHsatus. Cuemyet
BHUMATEJIBHO MPOYECTh CBOM KOHCIIEKT JICKIIUH 10 U3Yy4aeMON TeMe U PEKOMEHIYEeMYIO K TeMe
cemuHapa aurepaTypy. C HE3HAaKOMBIMU TEPMHHAMU U MOHATHSMH CIEAYeT O3HAKOMMTHCS B
Tpe/IaraeMoM IJI0CCapuH, CI0Bape WM SHIUKIONEINH .

Kpurtepun kauecTBa ycTHOTO OTBETA.

1. ITpaBUABHOCTH OTBETA MO COAEPIKAHUIO.

2. TlonHOTA W TITyOMHA OTBETA.

3. Co3HaresnbHOCTh OTBETA (YUUTHIBAETCS IOHUMAaHKE M3J1araéMoro MaTepuana).

4. Jloruka W3J0XKEHUs Marepuana (YYUTHIBA€TCSI YMEHUE CTPOMTHb LIEJIOCTHBIMH,

NOCJEI0OBATENbHBIM  paccka3,  IpaMOTHO  IOJb30BAaTbCsAd  MPOECCHOHATBHON

TEPMHUHOJIOTHEN).

5. PannoHanbHOCTh HCHOJB30BAHHBIX MPUEMOB U CHOCOOOB pEIIEHUs MOCTABICHHOMN

yueOHOW 3anauu (y4UTHIBACTCSA YMEHHE HCII0JIb30BaTh HamOoJee MPOrpecCUBHBIE U

s¢dekTuBHBIE CTIOCOOBI TOCTHXKEHUS TIENH ).

6. CBoeBpeMeHHOCTh H J()()EKTUBHOCTH WCIOJB30BAHUS HATISAIHBIX TOCOOMHA W

TEXHUYECKUX CPEJCTB NPU OTBETE (YUUTHIBAETCS T'PAMOTHO M C MOJBb30W MPUMEHSThH

HarJISTHOCTh U IEMOHCTPAIIMOHHBIHN OIBIT TP YCTHOM OTBETE).

7. Vcnonp3oBaHue AOMOJHUTENBHOTO MaTepuaia (IPUBETCTBYETCS, HO HE 00s3aTelIbHO

JUISL BCEX CTYACHTOB).

8. PannoHanbHOCTH MCIIOJIB30BAaHMS BPEMEHH, OTBEJACHHOTO Ha 3aj7iaHue (He o00pseTrcs

3aTAHYTOCTh BBIMOJIHEHMSI 3a/JaHUs, YCTHOTO OTBETa BO BPEMEHHM, C Yy4YETOM

VHIMBUIYaTbHEIX 0COGEHHOCTEH CTyIeHTOB) .

! Meroauueckue peKOMEHIALMH IS CTYAEHTOB [ DIEKTPOHHBIN pecypc]: Pexum nocrymna:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya studentov_21.pdf
2MeToaudeckue peKOMEHJAIMH ISl CTYAEHTOB [ DIeKTPOHHbIH pecypc]:
http://priab.ru/images/metod _agro/Metod Inostran_yazyk 35.03.04 Agro 15.01.2016.pdf



http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk_35.03.04_Agro_15.01.2016.pdf

OTBer Ha KaXIBIH BONPOC W3 IUIAHA CEMUHAPCKOTO 3aHATHS JIOJDKEH OBITh
COZIEpXKATENbHBIM M apryMEHTUPOBAHHBIM. JlJI1 3TOro cieayer HCMOIb30BaTh JAOKYMEHTHI,
MOHOTpaduyecKyto, ydeOHYI0 U CIIPaBOYHYIO JIUTEPATYPY.

JUig ycremHol MOATrOTOBKM K YCTHOMY OIPOCY, CTYIEHT JOJDKEH 3aKOHCIEKTHPOBATh

PEKOMEHAYEMYIO JIUTEPATYPY, BHHUMATCIBHO OCMBICINUTD HCKHHOHHBIﬁ Marc€pual U CACIaThb
BBIBOJIbI. O0Bem BPEMCHHHA HAa IIOATOTOBKY K YCTHOMY OIIPOCY 3aBUCHUMOCTH OT CJIIO)KHOCTHU
TEMBI 1 0COOEHHOCTEH OpraHu3anun O6y‘laIOIHI/IMCH CBOCH CaMOCTOSITEILHOMN pa6OTBI.



3.MeToanyeckue peKOMeHIAIUM MO MOATOTOBKE JT0KJIaAa (Mpe3eHTAlnu)

Hoknang — mnyOnuyHOEe COOOIIEHHE TI0 3alaHHOM TeMme, MpejacTaBisionee coooi
pa3BepHYTOE HM3JI0OKEHHUE Ha OIpPEICIICHHYI0 TeMy, BHJ CaMOCTOSTEIBHOW pabOTHI, KOTOPHIH
UCIIONIB3YETCSI B Y4E€OHBIX M BHEAYAUTOPHBIX 3aHATUSIX M CIOCOOCTBYET (HOPMHUPOBAHUIO
HaBBIKOB HCCIIEI0BATEIBCKONM paboThl, OCBOCHUIO METOAOB HAYYHOTO TIO3HAHUS, IPUOOPETEHUIO
HABBIKOB MYOJMYHOTO BBICTYIUICHHS, pAacUIMpsAET I03HABaTeJIbHbIE MHTEPECHl, MpPHYyYaeT
KPUTHUYECKH MBICIIUTb.

I[Ipy  moaroToBke  AOKIaAa  UCIOJB3YeTCS  JOIOJIHUTENbHAs  JIUTEparypa,
cucrematusupyercss Mmarepuan. Pabora Haj JOKJIAJOM HE TOJIBKO IIO3BOJISET Y4YalEMYCs
OpUOOpecTH HOBbIE 3HAHUS, HO M CIOCOOCTBYEeT (DOPMUPOBAHHMIO BAXKHBIX HAy4YHO-
UCCIICIOBATEIIbCKUX HABBIKOB CaMOCTOSITENILHOW pabOThl € HAyYHOW JUTEPAaTypod, dYTO
MOBBIIIAET [T03HABATEIbHBIN HHTEPEC K HAYYHOMY ITO3HAHUIO.

[IpuBeTcTBYETCS UCIOIB30BaHNUE MYJIbTUMEAUMHBIX TEXHOJIOTUH, TIOATOTOBKA JOKJIAI0B-
MpEe3CHTALIH .

Jloxnao oondcen coomeemcmeosams ciedyrouum mpedosaHusM.

- TeMa JI0KJIaJa A0JKHA OBITh COTIacOBaHHA C MPernojaBaTelieM U COOTBETCTBOBATH TEME
3aHSITHS,

- WUIIOCTpauuu (Claipl B MPE3eHTAlMH) JIOJDKHBI OBITh JOCTaTOUYHBIMH, HO HE
Ype3MEpPHBIMY;

- MaTepuaibl, KOTOPHIMU MOJB3YeTCS CTYAEHT MPHU MOArOTOBKE JOKJIa/la-TIPEe3eHTALINH,
JOJDKHBI TCOOTBETCTBOBATh HAyYHO-METOAMYECKHM TpeOoBaHusM BY3a m ObITH yKka3aHbl B
JIOKJIAJIE;

- He00X0AMMO COOIOAATh peraamMenT: 7-10 MUHYT BBICTYIUICHHS.

[IpenogaBaTens MOXET AaTh TEMY Cpa3y HECKOJIBKHM CTYAEHTaM OJHOW TPYIIbI, IO
NPUHIIMITY: JOKIAAYUK W OnmoHeHT. CTydeHThl MOTYT MOJATOTOBUTH JBA BBICTYIUIEHHUS C
IPOTUBOMNOJIOKHBIMA TOYKAMH 3pEHHSI M YCTPOUTh JUCKYCCHIO TO MpOOJIEMHON TeMe.
JIoKIaauuKy ¥ COJOKIAAUYUKH BO MHOTOM  OMPEIENISAIOT COJEpKaHUE, CTUJIb, AKTUBHOCTH
IAHHOTO 3aHATHUS, I/ STOTO0 HEOOXOIUMO:

e  HCIIOJIB30BAaTh TEXHUYECKHUE CPEICTBA,

e 3HaTh U XOPOILIO OPUEHTUPOBATHCS B TEME BCEH Mpe3eHTAIH (CEMUHApa);

e yYMETh IUCKYTHUPOBAThH U OBICTPO OTBEYATH HA BOMPOCHI;

e  YETKO BBINOJIHATH YCTAHOBJIEHHBIN pErylaMeHT: TOKIaauuK - 7-10 MUH.; COMOKIAAUUK -

5 MuH.; auckyccus - 10 MuH;

e HMETh IIPEJICTABICHUE O KOMIIO3ULIMOHHON CTPYKTYpe T0KIaaa.
[Tocne BhICTYIUIEHUS AOKJIAIUYUK U COAOKIAAUUK, TOJKHBI OTBETUTH Ha BOMPOCHI
CIyIIATEeNeH.

B noaroroBke nokiaia BBIIEISIOT CIEAYOLME 3TAIIbL:

1. Ompenenenue uenu Jokjiana: HHOOPMHUPOBATb, OOBSICHUTH, OOCYAUTH YTO-TO
(mpobiiemy, perieHue, CUTYaluo U T. I1.)

2. [loxpOop nutepaTypsl, WILTIOCTPATUBHBIX IPUMEPOB.

3. CocraBieHue T1UIaHa [0KJaja, CHCTEMAaTH3allUsg MaTepuana, KOMIIO3UIMOHHOE
odopMmIIeHHE AOKIIaja B BUJI€ IEYaTHOTO /PyKOMMCHOIO TEKCTa U AIEKTPOHHON MPE3eHTALINH.

Oowan cmpykmypa 0oxknaoa

[locTpoenne noknana BKJIIOYAET TPU YACTH: BCTYIUIEHHE, OCHOBHYIO 4YacTb U
3aKJII0YECHHUE.

Bcmynnenue.

Beryruienne  10JKHO coepikath:

- Ha3BaHHWE MPE3CHTAINH (JTOKIaaa);

- COOOIICHE OCHOBHOM HCH;

- 000CHOBaHHE aKTyaJIbHOCTH 00CYK1aeMOr0 BOIIPOCa;



- COBPEMEHHYIO OIIEHKY MTPEeIMETa U3JI0KECHHUS;
- KpaTKO€ IepeUnCIIEHUe pacCMaTPUBAEMBbIX BOIIPOCOB;

- )KHUBYIO HHTEPECHYIO ()OPMY H3JI0KEHUS;

- AaKLIEHTUPOBAHNE OPUTMHAIBHOCTH MOIXOAA.

OcHognasn wacme.

OcHOBHas 4yacTb COCTOMT U3 HECKOJBKUX PAa3/I€]0B, MOCTENIEHHO PACKPBIBAIOLIUX TEMY.
Bo3MoxxHO wucmonb3oBaHMe WOUIOCTpanuu (rpaduku, auarpammbl, (oTtorpaduu, KapTsl,
pucyHku) Eciu HeoOxoaumo, aisi 000CHOBaHMS TEMbI MCIIOJIb3YETCS CChUIKA Ha MCTOYHHUKHU C
JI0Ka3aTeIbCTBAMU, B3STHIMHU U3 JUTEPATyphl (IUTUPOBAHUE aBTOPOB, yKazaHUe LuQp, HakTos,
onpeneneHuii). M3noxeHnue wmarepuanga JOJDKHO ObITh  CBSI3HBIM, I10CJIEI0BAaTEIbHbBIM,
JIOKa3aTeIbHBIM.

3ajaya OCHOBHOM 4YacTH - MpPEACTaBUTh JOCTaTOYHO JaHHBIX Uil TOTO, 4YTOOBI
CIIyIIATeNT ¥ 3aMHTEPECOBATUCH TEMOM M 3aXOTENM O3HAKOMHTHCS ¢ Marepuaiamu. Ilpu sTom
JIOTMYecKasl CTPYKTypa TEOPETHUECKOro OJI0Ka He JOJDKHBI JaBaThcs 0€3 HaryisIHbIX OCOOMI,
ayJM0-BU3yaJbHBIX U BU3yaJIbHBIX MAaTEPHAJIOB.

3axnwuenue.

3aKioueHue - 3TO SICHOE YEeTKOe O0000IeHHEe, B KOTOPOM IOJBOISTCS WTOTH,
(GopMynUpYIOTCS TJIaBHBIE BBIBOJIBI, MOJAYEPKHUBAETCS 3HAYEHUE PACCMOTPEHHOH NpoOIeMsl,
NpeUIaraloTcsi caMble BaKHBIE NMPAaKTUYECKHE peKoMeHAanuu. TpeGoBaHHs K OQOPMIICHHIO
noknana. O0beM MalIMHOMMCHOIO TEKCTa JOKJIAAa JOJKEH ObITh PacCUMTaH Ha MPOU3HECEHUE
nokiana B Tedenue 7 -10 MuHyT (3-5 MalIMHOMMCHBIX JIACTA TEKCTA C TOKJIAIOM).

JIoKJ1a/1 OLIEHUBAETCS 1O CIEAYIOIIMM KPUTEPHSIM:

Konuuecmeso
Kpumepuu oyenxu ooxnaoa, cooowenus
bannos
ConepxarenbHOCTh, HH(GOPMAIIMOHHAS HACBIIIIEHHOCTH JOKJIa/1a 1
Hannuue aprymenTos 1
Hanuuwre BEIBOIOB 1
Hanwuwne npe3eHTanuu qoKiaga 1
Bnanenue nmpodeccrnoHabHON JTEKCUKON 1
Hroro: 5

DONEeKTPOHHbIE NPE3eHTALUU BBINOJIHAIOTCS B mnporpamme MS PowerPoint B Buae
CIaliIOB B CJEAYIOLUIEM IOpSAKE: ® TUTYIbHBIM JIMCT C 3arojOBKOM TEMbI M aBTOPOM
VCIIOJTHEHUS MPEe3eHTAlMH; * TUIaH Mpe3eHTauuu (5-6 MyHKTOB - 3TO MakCUMyM); ® OCHOBHas
yacth (He Oonee 10 cnaiinoB); ¢ 3akimtoyeHue (BbiBoa). OOme TpeOOBaHHMS K CTHIIEBOMY
O0(OPMIICHHIO TIPE3EHTALIMNU: * TU3aiH T0JKEH OBITh MPOCTHIM U JTAKOHUYHBIM; * OCHOBHAS LE]b
- YUTAEMOCTh, & HE CYObEKTHBHAs KpacoTa; I[BETOBAs raMMa JI0JKHA COCTOATh He Oosiee yeM U3
JBYX-TPEX I[BETOB; ® BCET/Ia IOJKHO OBITH JBa THUIA CIANA0B: ISl TUTYJIBHBIX U JJII OCHOBHOI'O
TEKCTa; ® pazMep mpudTa 10KeH ObITh: 24—54 myHKTa (3aroyioBok), 18—36 myHKTOB (OOBIYHBIN
TEKCT); ® TEKCT JIOJUKEH OBbITh CBEpHYT JI0 KIIOYEBHIX ClIOB U (pa3. [lonHble pazBepHYTHIE
NPEUIOKEHUST Ha Claiiax TakuX IPEe3eHTaluil HCHOJIb3YIOTCS TOJNBKO NPU LUTHPOBAHUWY;
KOKIBIA Crail T0JKEeH UMETh 3arojIOBOK; @ BCE CIIalbl JOJIKHBI ObITh BBIAEPYKAHBI B OJTHOM
CTHJIC; ® Ha Ka)XJOM CJaiiie JODKHO OBITh He 0ojiee TpeX WIUTFOCTPAIUi; ® CIaiabl JOJKHBI
OBITH IPOHYMEPOBAHBI C YKA3aHUEM OOIIETr0 KOJIMYECTBA CIIal/I0B
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4. MeToauuecKkue PEKOMEHIANUHA 110 HAMMCAHUIO 3CCE

Dcce - 3TO caMmocTosTeNbHAas THChBMEHHass paboTa Ha TeMy, MPEIIOKCHHYIO
npernojaBareneM. Llenb 3cce COCTOMT B Pa3BUTHUU HABBIKOB CaMOCTOSITEIBHOTO TBOPYECKOTO
MBIIIICHUS] ¥ THUCHbMEHHOTO M3JIOKEHUSI COOCTBEHHBIX MbIciel. IlucaTh 3cce ype3BbIYaiiHO
M0JIE3HO, TOCKOJIBKY A3TO IO3BOJIAET aBTOPY HAYYHTHCS YETKO W TPaMOTHO (POPMYIHUPOBATH
MBICITH, CTPYKTYpHpOBaTh HH(OpMALHNIO, HCIOIB30BATh OCHOBHBIC KAaTErOpUU aHAJH3a,
BBIJICJIATh MPUYMHHO-CJICICTBEHHbBIC CBSI3U, HJUTIOCTPHPOBATH IMOHATUS COOTBETCTBYIOIIUMHU
puMepaMu, apryMEHTUPOBATh CBOM BBIBOJIBI; OBJIA/IETh HAYYHBIM CTUJIEM PEUH.

Dcce TOHKHO COAEePkKATh: YETKOE U3JIOKEHHUE CYTH MOCTABICHHON MPOOIEMbl, BKIIOYATh
CaMOCTOSATENIFHO TIPOBEACHHBIN aHAIM3 3TOH MPOOJIEMBbI C HCIOJB30BAHUEM KOHLEHIHH WU
AQHAJTUTHYECKOTO HMHCTPYMEHTApHs, pacCMaTpPUBAEMOr0 B paMKaX JAWCHUILIAHBI, BBIBOJHI,
o0o0maronye aBTOPCKYIO TIO3WIMIO 10 IIOCTaBJICHHOW mpobieme. B 3aBucumoctn ot
cneun(UKU TUCHMIUIMHBL  (OPMBI  3cce MOTYT 3HauuTenbHO auddepeHuupoBaTbes. B
HEKOTOPBIX CIIydasX 3TO MOXET OBITh aHadM3 HWMEIONIMXCS CTaTUCTHYECKHX JaHHBIX 10
u3ydyaeMoil nmpoOieme, aHalu3 MaTepUajoB U3 CPEICTB MAaccoBOM uH(popMauuu U
UCIIOJIb30BAHUEM HM3y4aeMBIX MOJIENIei, MOAPOOHBI pa30op TNpeUIoKEHHOH 3amauu ¢
pa3BEepHYTHIMH MHEHUSMH, TOAOOp W JETalbHBIM aHadN3 NPUMEPOB, HIUTFOCTPHPYIOLINX
npo0sieMy U T.1.

[TocTtpoerne 3cce - 3TO OTBET HAa BONPOC WIIM PACKPBITUE TEMBI, KOTOpPOE OCHOBAaHO Ha
KJIACCHYECKOI CUCTEME JI0Ka3aTelbCTB.

Cmpykmypa scce
1. Tumynonoiti aucm (3amONHIETCS 10 €IUHON popme);
2. Beedenue - cytb u 00OCHOBaHHME BBIOOpPA JIAHHOW TEMBI, COCTOUT W3 psijia

KOMIIOHEHTOB, CBSI3aHHBIX JIOTUYECKU U CTUIIUCTHUECKU.

Ha sTom sTame o4eHb BaXHO NPABUIBHO CHOPMYAUPOBAMb 60NPOC, HA KOMOPbIU 6bl
cobupaemecv HAlMuU OMEem 8 X00e C80e20 UCCIe008AHUS.

3. OcHosHasi yacms - TEOPETHUYECKUE OCHOBHI BBHIOPAHHOH MPOOIEMBI W W3JI0KECHUE
OCHOBHOTO BOIIPOCA.

JlanHast yacTh npeznoaraeT pa3BUTHE apryMeHTallMM U aHaln3a, a Takke 000CHOBaHUE
WX, UCXOJISl U3 UMEIOIUXCS TaHHBIX, IPYTUX apryMEHTOB U MO3UIUHI TI0 3TOMY Bompocy. B aTom
3aKJIF0YAETCs. OCHOBHOE COJEpKaHHE 3CCe€ M 3TO MPEACTaBIseT COOOM INIaBHYIO TPYIHOCTb.
[TooToMy BakHOE 3HAUE€HHUE HMEIOT TMOJA3arojoBKH, Ha OCHOBE KOTOPBIX OCYIIECTBISIETCS
CTPYKTYpUPOBAaHHE apryMEHTAIlM{; HMEHHO 3/IeCh HEOOXOIMMO OOOCHOBAThH (JIOTHYECKH,
UCTIONB3YS JaHHBIE WM CTPOTHE PACCYKIEHHUs) MpeliaraeMyro aprymMeHTalui/aHanus. Tam,
IJIec 3TO HEOOXOIUMO, B KAUeCTBE AHAIMTUYCCKOTO HWHCTPYMEHTA MOXHO WCIIOIh30BaTh
rpaduKy, TuarpaMMbl U TaOJIHIIBI.

B 3aBHCHMOCTH OT OCTaBJIEHHOI'O BOMPOCA aHAJIN3 MPOBOAUTCS Ha OCHOBE CIIEAYIOLINX
KaTErOpUid:

[IpuumHa - cnexctBue, obmiee - ocobeHHOE, GopMa - COAEp)KaHHWE, YacTh - IIENOe,
MOCTOSTHCTBO - U3MEHYHBOCTb.

B mporecce moctpoeHusi 3cce HEOOXOAMMO TOMHHUTH, YTO OJHMH Taparpad mAoKeH
COJIepKaTh TOJBKO OJHO YTBEPKICHHE U COOTBETCTBYIOIIEE OKA3aTEIbCTBO, MOIKPETIEHHOE
rpaduUecKkuM W WUTFOCTPATUBHBIM MatepuanioM. CreloBaTebHO, HAIOJIHSS COJCpIKaHuEeM
pa3zienbl apryMeHTalue (COOTBETCTBYIOIIECH IMOA3aroyioBKaM), HEOOXOAMMO B TIpeaenax
naparpada orpaHuYuTh ce0s1 PAaCCMOTPEHHUEM OHOM TIIaBHOM MBICIH.

XopoIio mpoBepeHHbIN (KM Al OONBIIMHCTBA — COBEPIICHO HEOOXOAMMBIN) CIOco0
MOCTPOEHHUS JIIOOOT0 3CCE - HCIOJB30BAHUE I0/3arOJIOBKOB Il 0003HAYEHMS KIHOUEBBIX
MOMEHTOB apryMEHTHPOBAaHHOTO W3JIOKEHHS: 3TO [OMOTaeT TOCMOTPeTh Ha TO, YTO
IpeJoaraeTcs cenarh (M OTBETUTh Ha BOIPOC, XOPOII JIU 3aMbicen). Takoi MoAX0]1 MOMOXKET
CJIeIOBaTh TOYHO OTMpPEACIICHHON el B JAHHOM UccienoBaHuu. J(H(PEeKTHBHOE HCIIONH30BAHHE
M0J13ar0JIOBKOB - HE TOJIbKO 0003HaUY€HHUE OCHOBHBIX MYHKTOB, KOTOPHIE HEOOXOAMMO OCBETHTb.
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Hx mocnenoBaTelbHOCTh MOMKET TaKXKe CBUJCTEIbCTBOBATh O HAJIMYUM WIM OTCYTCTBUH
JIOTUYHOCTH B OCBEIICHUH TEMBI.

4. 3akarouenue - 00OOIIEHUS W apPTyMEHTHPOBAHHBIC BBIBOJBI MO TEME C YKa3aHUEM
obnactu ee mpumeHeHuss U T.O. [loABITOXKMBAaeT 3cce WIM elle pa3 BHOCUT IOSICHEHHS,
HNOJKPEIUISIET CMBICI M 3HAaYEHHE M3JI0’KEHHOTO0 B OCHOBHOHM 4acTh. MeToJibl, peKOMEHAYEMBIE
JUISL  COCTaBJCHMS 3aKJIIOUEHHUS: T[OBTOPEHUE, WUIIOCTpalus, I[UTara, BIEYaTIsIolee
YTBEPXKACHHUE. 3aKIIOUYEHUE MOJKET COJAEpKaTb TAaKOM OUYEHb BAXKHBIM, IOMOJHSIOLIMI 3cce
9JIEeMEHT, KaK yKa3aHhe Ha TMpUMEHEHHe (MMIUIMKALWIO) HCCIeI0OBaHUS, HE HUCKIoYas
B3aMMOCBSI3H C APYTUMH ITPOOIEMaMU.

Cmpykmypa annapama 00Ka3amejibcme, He00X00UMbIX 011 HANUCAHUA ICCe

Jloka3arenbCcTBO - 3TO COBOKYIHOCTB JIOTUYECKUX NPHEMOB OOOCHOBAaHMS MCTHHHOCTHU
KaKoro-aubo Cy»KJIEHUSI C MOMOIIBIO0 JAPYTUX WCTUHHBIX M CBA3AHHBIX C HUM CYyxKAeHHIl. OHO
CBSI3aHO C YOSKJCHHEM, HO HE TOKJECTBEHHO €My: apryMEHTAIlHsI UJIH T0Ka3aTeIbCTBO JIOJIKHBI
OCHOBBIBaThCSl HAa JAHHBIX HAYKH U OOIIECTBEHHO-HUCTOPUYECKOM NMPAKTUKU, yOEKIEHUS XKe
MOTYT OBITh OCHOBaHBI Ha MPEAPACCYAKaX, HEOCBEIOMIIEHHOCTH JIFO/ICH B BOIIPOCAX SKOHOMHUKH
U TOJUTUKH, BUAMUMOCTH JOKa3aTeNbHOCTH. JlpyrumMu cloBamH, JI0Ka3aTelIbCTBO WIIU
apryMeHTalusi - 3TO PacCyKICHUE, HCIONb3yIomee (akThl, HCTUHHBIE CYXICHHS, HayJYHbIC
JaHHBIE U YOeKJaroiee HaC B UCTUHHOCTHU TOTO, O YeM UJIET PeUb.

Crpykrypa 511000r0 J0Ka3aTelbCTBAa BKJIIOYAET B ce€0S TPU COCTAaBIISIIOIIME: TE3MC,
apryMEHTHI M BBIBOJIBI HJIM OLICHOYHBIE CYXKICHUS.

Te3uc - 10 TIONIOXKEHUE (CYXKIEHUE), KOTOpOe TpeOyeTcsi JA0Ka3arb. ApeymeHmul - 3TO
KaTeropuy, KOTOPBIMU TOJB3YIOTCS MpPH JI0Ka3aTeIbCTBE HCTUHHOCTH Te3uca. Bwuisod - 31O
MHEHHE, OCHOBaHHOE Ha aHanm3e (akToB. OyeHounsie CysHcOeHus - ’TO MHEHHUS, OCHOBaHHBIC Ha
HAIIMX yOeXJIEHUSAX, BEPOBAHUAX WU B3MIAAX. Apeymermosl OOBIYHO NETATCS Ha CIEAYIOLINE
TPYIIIBL:

1. Yoocmosepennvie ghaxmul — baktuyeckuii Mmarepual (WM CTATUCTUYECKUE TaHHBIE).

2. Onpedenenusi B TIpOIlECCE apPTYMEHTAIIMHM HCIIONB3YIOTCS KaK OIMCAHHWE TTOHSTHH,
CBSI3aHHBIX C TE3UCOM.

3. 3axkonbl Haykm W paHee OKa3aHHBIE TEOPEMBI TOXKE MOTYT HCIOJB30BAThCA Kak
apryMeHTHI I0Ka3aTeIbCTBa.

Tpebosanusn Kk pakmuyeckum OAHHBIM U OPYZUM UCOYHUKAM

[Ipy HammcaHum 5cce 4Ype3BbIYAMHO Ba)XHO TO, KaK HCHOJB3YIOTCS SMIMPHYECKUE
JAaHHBIE W JApPYrHe€ HCTOYHUKH (0COOCHHO KadecTBO ureHus). Bce (dakTuueckue) maHHbBIC
COOTHOCATCA C KOHKPETHBIM BPEMEHEM M MECTOM, MO3TOMY IMPEXJAE, YEM HX HCIOJIb30BaTh,
HEo0X0aUMO yOequTCsl B TOM, YTO OHU COOTBETCTBYIOT HEOOXOJUMOMY JJIsi MCCIIEOBaHHM
BpeMeHU U MecTy. COOTBETCTBYIOMIAs crielM(UKaLus JaHHBIX [0 BPEMEHH M MECTY — OJIMH M3
CIO0CO00B, KOTOPBI MOXET MPEeNOoTBPATUTH Upe3MepHOe O0O0OIIEHHE, Pe3ylbTaToM KOTOPOTO
MOYET, HallpUMep, CTaTh MPENOJO0KEHHE O TOM, YTO BCE CTPAaHbl MO HEKOTOPBIM BaXKHBIM
acrmeKTaM OJIMHAKOBBI (€CM Bbl TaK IMojaraere, TOrAa 3TO JOJDKHO OBbITh JI0Ka3aHo, a He ObITh
TOJIOCTIOBHBIM YTBEPKICHUEM).

Bcerna MoxxHO n30exaTh 4pe3MepHOro 0000IIEHNUs, €ClIi TOMHUTD, YTO B paMKax 3cce
UCTIONIb3YEMbIC JaHHBIE SBISIOTCS WJUTIOCTPATHBHBIM MaTepuaioM, a He 3aKIIOYUTENbHBIM
aKTOM, T.€. OHU MOJTBEPXKIAIOT apryMEHTHl M PACCYKICHHUS U CBHUJIETEIbCTBYIOT O TOM, UTO
aBTOP YMEET MCIOJIb30BaTh JaHHbIE TOJHKHBIM 00pa3oM. Henb3st 3a0bIBaTh TakXke, UTO JaHHBIE,
Kacarollluecsl CIOPHBIX BOINPOCOB, BCErjga MoOJABeprarwoTcs comMHeHuto. OT aBTopa HE JKIyT
OTIpPENIeJIEHHOT0 WJIM OKOHYATelIbHOTro OTBeTa. HeoOX0oAMMO MOHATH CYHIHOCTH (PaKTHYECKOTro
MaTepuaia, CBSI3aHHOTO C ASTHUM BOMNPOCOM (COOTBETCTBYIOIIME HWHAUKATOPHI? HACKOJIBKO
HAJICKHBI JaHHBIC JJI TOCTPOCHUS TAKUX MHAUKATOPOB? K KAKOMY 3aKIIOYEHUIO MOKHO MPUNTH
HAa OCHOBAaHMHM HMMEIOIIMXCS JAAHHBIX U HWHIUKATOPOB OTHOCHUTEIBHO MPUYMH U CIEJICTBUU? U
T.J1.), 1 IPOJIEMOHCTPUPOBATH 3TO B 3cce. Henb3s cebuiaTbest Ha paboThl, KOTOPbIE aBTOP AcCe HE
YHUTAJl CaM.
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Kak noozomoeumpu u nanucamsp 3cce?

KagecTBO 1100010 3CCE 3aBUCUT OT TPEX B3aUMOCBSI3aHHBIX COCTABIIAIOLINX, TAKUX KaK:

1. Wcxonuelii MaTtepuall, KOTOPbI OyneT HCIoNb30BaH (KOHCHEKTHl MPOYUTAHHOMN
JUTEpaTyphl, JIEKUUH, 3alHuCU Ppe3yJbTaTOB JUCKYCCHH, COOCTBEHHbIE COOOpaXKeHHUS U
HAKOTUICHHBIH OMBIT MO JAHHOW TTpodieme).

2. KauectBo 00pabOTKM MMEIOLIErocs HCXOAHOrO Marepuana (ero opraHu3amus,
aprymMeHTauus u A0BOJbI).

3. AprymeHTanus (HacKOJbKO TOYHO OHAa COOTHOCUTCSI C TIOAHATBIMH B 3cCe
npobsieMamn).

[Iponiecc HamucaHus 3cce MOXKHO pPa3OUTh HAa HECKOJIBKO CTaiuid: OOAyMbIBaHHE -
IUIAHUPOBAHUE - HAIMCAHUE - IPOBEPKA - IIPABKA.

IInanupoeanue - onpeaeneHue e, OCHOBHBIX MJIeH, HCTOYHUKOB MH(POPMaIUHU, CPOKOB
OKOHYAHUS U MPEACTABIEHUS pabOTHI.

L]env noKHA ONPENCIISATh ACHCTBHUS.

Hoeu, xak U 1enHu, MOryT ObITh KOHKPETHBIMM U OOLIMMH, Oojee aOCTpaKTHBIMHU.
Mplcin, 4yBCTBa, B3IJISABI M NPEACTaBICHUS MOTYT ObITh BbIpake€Hbl B (popMe aHaJOruii,
accouHMalnu, MPEANOIOKEHUHN, PACCYKICHUH, CYKI€HUI, apr'yMEHTOB, JOBOJOB U T.J.

Ananozuu - BbIABICHHE UEU U CO3JaHUE NIPE/ICTABICHUI, CBA3b 2JIEMEHTOB 3HAUCHUIA.

Accoyuayuu - OTpak€HUE B3aUMOCBSA3€H NPEIMETOB M SIBJICHHUM JEHCTBUTEIBHOCTH B
(dopMe 3aKOHOMEPHOI CBS3M MEXJly HEPBHO - IICUXUYECKUMHU SIBICHUSMH (B OTBET Ha TOT WUJIHU
MHOM CJIOBECHBII CTUMYJI BbIIaTh «IIEPBYIO MPUILIEAIIYIO B TOJIOBY» PEAKIUIO).

IIpeononosicenus - yTBepxK/IeHUE, HE MOATBEPKICHHOE HUKAKUMU JI0Ka3aTeJIbCTBAMHU.

Paccysicoenus - popMynupoBKa U JOKa3aTEIbCTBO MHEHH.

Apeymenmayus - psil CBA3aHHBIX MEXIY COOOH CyXAEHUH, KOTOpPbIE BBICKAa3bIBAIOTCS
JUIL TOTO, YTOOBI yOeOWTh YMTaTens (CIymaTens) B BEPHOCTH (MCTHHHOCTH) TE3UCa, TOYKH
3peHMs], TO3ULIUH.

Cyarcoenue - dpasa wiH NpeIIOKEHUE, 11 KOTOPOTO MMEET CMBICT BOMPOC: UCTHHHO
WJIU JIOKHO?

/l0600b1 - 0OOCHOBAaHHME TOTO, YTO 3AKIIOYCHHE BEPHO aOCONIOTHO WM C KaKOW-IHOO
Jojel BepoATHOCTU. B KauecTBe JOBOAOB HCHOJB3YIOTCA (DAKTBI, CCHUIKM Ha ABTOPHUTETHI,
3aBEIOMO HCTHHHBIE CYXICHMSI (3aKOHBI, aKCHOMBI M T.[.), JOKa3aTelbCcTBa (IpsIMbIE,
KOCBEHHBIE, «OT IPOTUBHOT0», «METOJOM UCKIIIOUEHUS») U T.[.

IlepedyeHb, KOTOpBIM MOJIYYUTCS B pE3ydbTaTe MEPEUUCICHUS WIAEH, IOMOXKET
OTIpEeNIeNIUTh, KAaKUe U3 HUX HYXIAIOTCS B OCOOCHHON apryMeHTaI|H.

Hcmounuxku. Tema nscce MNOACKaXeT, TIA€ HCKAaThb HYXKHbIM Marepuan. OOBIUHO
noJjb3ytorcs Oubnuorexoit, MHTepHET-pecypcamu, cioBapsiMM, cripaBoyHHKamH. IlepecMoTp
03HAYaeT peJaKTHPOBAHHUE TEKCTA C OPHEHTALMEN Ha KauecTBO U 3(P(PEKTUBHOCTD.

Kauecmeo mexcma ckiagplBaeTcs W3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: SICHOCTH
MBICJTH, BHITHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH.

Mpicnv - 370 conepkaHue HamucaHHoro. HeoOxoauMo 4eTko U sICHO (popMyTupoBaTh
UJeH, KOTOpbIE XOTUTE BBIPAa3UTh, B MMPOTUBHOM CiIydae BaM HE€ YAAacTCs JOHECTH 3TH HJEU U
CBECHMSI 10 OKPYKAIOLIUX.

Busmnocms - 3T0 TOCTYITHOCTb TEKCTA JJIsl HOHUMaHus. Jlerde Bcero ee MOXKHO JOCTUYb,
HOJIb3YACh JIOTUYHO W TIOCJIEOBATENIbHO TINATENFHO BBIOPAaHHBIMU CJIOBaMH, (pazamMu U
B3aMMOCBS3aHHBIMU a03allamMu, PaCKpbIBAIOLIUMU TEMY.

I'pamomnocmsb OTpaxaer coOJII0IEHHE HOPM TpaMMaTHKH U npaBonucanus. Ecnu B uem-
TO COMHEBAETECh, 3aIISIHUTE B Y4YEOHHK, CHpPaBbTECh B CJIOBApe WM PYKOBOJCTBE IIO
CTWJINCTUKE WIH JANTe IPOUNTATh HAIIMCAHHOE YEIIOBEKY, Ubsl MAHEPA IUCATh BAM HPaBUTCS.

Koppexmnocms — 310 cTinb HanucaHHOro. CTHIIb ONpPENENsTCs KaHPOM, CTPYKTYpOM
paboThl, ENsIMH, KOTOpbIE CTAaBUT IMepel COOOW NHINYLIHHA, YUTATENIMH, K KOTOPBIM OH
oOparaercsl.

13



5. MeToanueckue PEKOMEHIAIHUHU MO MOJATOTOBKE CECMUHAPCKUM 3aHATHAM

CeMuHap npeacTaBiseT co00i KOMILIEKCHYIO (hOpMY U 3aBepIIAIOLIee 3BEHO B U3yUYECHUU
OTIPENIeIEHHBIX TeM, MPEIYCMOTPEHHBIX MPOrpaMMON Y4eOHOW AUCHUILTUHBI. KoMIulekcHOCTh
JaHHOW (OpMbI 3aHATUH Ompeneisercs TeM, 4YTO B XoJe €€ MPOBEACHUS COYETAIOTCS
BBICTYIJICHUS OOYYaIOIUMXCS M TIPENoaBaTeNs: PacCMOTPEHHE OOCYyXaaeMoil mpoOieMbl U
aHAJIU3 PA3JIMYHBIX, YAaCTO JHUCKYCCHOHHBIX IMO3ULUN; 00CYXIeHHEe MHEHUN 00ydaroluxcs H
pasbscHEeHHNe (KOHCYIbTAIUs) MPENoAaBaTeist; YriyOJIeHHOe U3yUeHUE TEOPUU U IPHOOpETeHNE
HABBIKOB YMEHUS €€ UCII0JIb30BaTh B IPAKTUYECKO padoTe.

[To cBoeMy Ha3HAYEHHMIO CEMHMHAp, B MPOIECCE KOTOPOro OOCYKIOAeTCs Ta WM HHAs
Hay4Has mpobJieMa, crocoOCTBYeT:

- yriyOJeHHOMY  HW3YYEHHUIO  ONpPEACICHHOTO  pa3jena  y4eOHOW  JTUCIMILIMHBI,
3aKpeIJICHUIO 3HAHUI;

- 0TpabOTKE METOAOIOTUU M METOJUYECKUX MTPUEMOB MTO3HAHHUS;

- BbIpa0OTKE aHAIUTUYECKUX CIOCOOHOCTEH, ymMeHHsi 0000ueHus U (GopMyITUpOBaHUS
BBIBO/JIOB;

- NpUOOPETEHHI0 HABBIKOB HCIOJB30BAHUS HAYYHBIX 3HAHMA B  MPaKTUYECKOU
JeSITEIIbHOCTH;

- BbIpa0OTKE YMEHHUS KpaTKO, apryMEHTHPOBAaHHO U SICHO U3Jarath oOCYyXJaeMmble
BOIIPOCHI;

- OCYIIECTBIICHUIO KOHTPOJISI MPEMOIAaBATENS 32 X0I0M 00yUYeHUSI.

CemuHapbl TpEACTaBISIET CO00M Ouckyccuro B Tpenenax OOCYXKIAeMOM  TEMbI
(mpoGnemsl). Jluckyccusi momMoraeT y4yacTHHKaM CeMuHapa mpuobOpectu 0osee COBEpIlEeHHBIE
3HaHMS, NMPOHMKHYTh B CYTh H3y4daeMbIX IpobsieM. Bpipaborarh MeTOm0IOTHIO, OBJIAJETDH
METOJJaMH aHaln3a COLUAIbHO-d)KOHOMUYECKUX IMpoueccoB. OOCyxaeHHe HIOHKHO HOCUTh
TBOPUYECKU XapaKTep C YETKOW U yOeAUTETbHOU apryMeHTalueH.

Ilo cBoEl cTpyKType ceMUHAp HAYMHAETCS CO BCTYNMUTENIBHOIO CIIOBA MPENOJaBaTelis, B
KOTOPOM KpPAaTKO H3JIaraloTCsl MECTO M 3HadeHHe 00CyxkaaeMoill Tembl (IIpoOsieMbl) B JTaHHOM
JUCLUIUIMHE, HAITOMMHAIOTCS TOPSIOK M HampaBlieHus ee oOcyxaeHus. KoHkperusupyercs
paHee U3BECTHBIM 00yJaroUMMcs TUIaH NpoBeieHus 3aHsaTus. [locie 3Toro HaunHaeTcs mpoLecc
00CYX/IeHUSI BONPOCOB OOYyYalOIUMHCS. 3aBepllaeTcsl 3aHATHE IOJABEJCHMEM HTOroa
00CyXJI€HUS, 3aKJII0YUTEIbHBIM CJIOBOM IPENOAaBaTes.

IIpoBeneHne ceMHHApCKMX 3aHATHH B pamkax ydeOHOH rpynmnbl (20 - 25 denoBek)
M03BOJIIET 00ECNeYNTh aKTUBHOE yyacTre B 00CYKJIeHUU MPOOIeMbl BCEX MPUCYTCTBYIOIIMX.

ITo xony 0OCyX/eHUsI TeMbl IOMHUTE, YTO M3yYEHHE TEOPHH JOJKHO OBITh CBSA3aHO C
omnpeneneHueM (BBIPAOOTKOI) CpEeACTB, IMyTeH NPUMEHEHHS TEOPETHUECKUX TMOJIOKEHUN B
NPAaKTUYECKOM JesTeIbHOCTH, HAmpuUMep, IpH BBINOJHEHMH (QYHKIHUI TIOCYZapCTBEHHOTO
ciyxamero. B To jxe BpeMsi BaXHO HE CBECTH OOCYKIEHHE HaydHOH MpoOJIEeMbl TOJIBKO K
nepecKasy ciay4yaeB U3 MPaKTHKH pabOThl, K KPUTUKE UMEIOIIUX MECTO HEAOCTaTKOB. Jluckyccuu
UMEIOT BaXXKHOE 3HAYeHHE: ydaT AUCLUMIUIMHE yMa, YMEHHUIO BBICTYNATh 10 CYIIECTBY, MBICIHUTD
JIOTMYECKH, BBIJIENSS ITIABHOE, KPUTUUECKU OLIEHUBATh BBICTYIJICHUS YYaCTHUKOB CEMHUHApA.

B nponecce mpoBeneHust ceMuHapa oOydaronuecss MOI'yT HCIIOJIb30BaTh pa3HOOOpa3HbIe
no cBoel (opmMe M XapakTepy IOcoOHs, AEMOHCTpUPYsS (AKTUUYECKUH, B TOM 4YHUCIE
CTaTHUCTUYECKUN MaTepHasl, YOEIUTENbHO TMOATBEPKAAOIMNUNA TEOPETUUYECKUE BBIBOABI U
noJjoxeHus. B 3aBepiienne o6cyauTe pe3ynbTaTrbl paboThl ceMUHapa U C/eiaiTe BBIBOJBI, YTO
XOpOILIO YCBOCHO, a HaJ[ YeM CJIEIYET JOMOJIHUTENBHO MOPadoTaTh.

B mensx 5>Q@exTHBHOCTH CEeMUHApCKUX 3aHATHH HEoOXoauma OoOCTOsITeNIbHAs
MOATOTOBKA K MX MpoBeAcHUI0. B Hauane cemectpa (yueOHOTO rojaa) BO3bMHUTE B OMOIHOTEKE
HEOOXO/MMBbIE METOAMYECKHE MaTepualibl JUIsl CBOEBPEMEHHOW IOATOTOBKM K CEMHHapaM.
['oTOBSICH K KOHKPETHOM TeMe 3aHATUSl CJeAyeT O3HAKOMHUTHCS C HOBBIMU O(ULIHATHHBIMU
JIOKYMEHTaMH, CTaTbsIMUA B TIEPUOTUYECKUX KYPHaJIaX, BHOBb BBILICIIINMU MOHOTpAa(UIMU.



6. MeToanuyecKkue PEKOMEHAAIUHA ITO MOATOTOBKE K THCKYCCUHA

CoBpeMeHHass MpaKTHKa MpeylaraeT MMUPOKHHA KPYr THUIIOB CEMUHAPCKHUX 3aHITHH.
Cpeau HUX 0c000€ MECTO 3aHUMAET CeMUHAP-OUCKYCCUs, TIIE B TUAJIIOTe XOPOIIIO YCBAaUBACTCS
HOBasi WH(pOpMaIMs, BUAHBI YOSKICHUS CTYICHTA, 00CY)XTAIOTCS NMPOTUBOpEYUsl (SBHBIC U
CKpBIThIe) U HenocTaTku. [[ns oOcykaeHus 6epyTcs KOHKPETHbIE aKTyallbHBIE BOIIPOCHI, C
KOTOPBIMH CTY/ACHTBI TPEABAPUTEIBHO O3HAKOMJICHBI. JlMCKyccHs SBISETCS OJHOM U3
HanOosiee 3PGEeKTUBHBIX TEXHOJIOTHUH TPYIIIOBOIO B3aMMOJICHCTBHS, 00Jagaromeid 0coObIMH
BO3MOXHOCTSIMH B 00y4EHHH, Pa3BUTUU U BOCIIUTAHUU OYAYILIEro CIeHUAINCTA.

JMuckyccus (ot nat. discussio - pacCMOTPEHHE, UCCIEAOBAaHHUE) - CIOCO0 OpraHU3aINN
COBMECTHOHM JIEATENBHOCTH C IEJbI0 HMHTEHCH(HKAIWU Tpolecca MNPUHIATUS pPEUICHUNH B
rpyImIe MocpeacTBOM 00CYKIeHUS KaKOoro-1ub0 BOMpoca Uil MpoOIeMBbl.

Huckyccus obecriednBaeT aKTUBHOE BKJIIOUYEHUE CTYJICHTOB B MOWCK MCTHHBI, CO3/A€T
YCIOBUSL JJI1 OTKPBITOTO BBIPAKEHHUS HMH CBOMX MBbICIEH, TMO3HUIMMA, OTHOIIEHHHA K
oOcyxxgaemoil TemMe U o0nazaeT oco0Oil BO3MOXHOCTBIO BO3JCHCTBUS Ha YCTAaHOBKU €€
YYaCTHUKOB B IPOLIECCE TPYIIOBOrO B3auMoJeicTBUA. JIMCKYCCHI0O MOXKHO paccMaTpHUBaTh
KaK Memoo UHmMepakmueHo20 oOy4enus W Kak 0COOYI0 TEXHOJIOTHMIO, BKIIIOYAIOLIYI0 B ce0d
JIPYTHe METOJIbI U IPHUEMbl O0yUEHUS: «MO3TOBOU MITYPM», «aHAJIU3 CUTYAIHi» U T.1.

OOyvarommii  3PQPEKT TUCKYCCHH OIPEACISAETCS MPEIOCTABIICMON  YYIaCTHUKY
BO3MOXXHOCTBIO  MOJIYYUTh  pazHooOpa3Hyl0  HHPOpMAlUio0  OT  COOECEJIHMKOB,
IIPOIEMOHCTPUPOBATh W TOBBICHUTH CBOIO KOMIIETEHTHOCTH, IPOBEPUTh M YTOYHHUTH CBOU
MPEJICTaBICHUS U B3Il HA OOCYXKIaeMyro MpoOiieMy, IPUMEHUTh MUMEIOIIUECs 3HAHUS B
IpoIecce COBMECTHOTO PEIICHHs YIeOHBIX U MPO(EeCCHOHANBHBIX 3a/1a4.

Pa3BuBaromas (yHKIUS JUCKYCCHMM CBSi3aHa CO CTHUMYJIHPOBAaHHEM TBOPYECTBA
o0yJaromuxcsi,  pa3BUTHEM  HUX  CHOCOOHOCTM K  aHanmm3y  wmHQopMammm U
apryMEeHTUPOBAHHOMY, JIOTUYECKU BBHICTPOCHHOMY J0Ka3aTeNbCTBY CBOMX MJIEH U B3IJISAIOB, C
MOBBIIIIEHUEM KOMMYHUKAaTUBHOW aKTHBHOCTH CTYJCHTOB, HX SMOIIMOHAIFHON BKIFOYEHHOCTH
B y4eOHBII mpo1iecc.

BnusiHue nucKkyccMuM Ha JIMYHOCTHOE CTAHOBJIGHHE CTYICHTa OOYCIIOBIHMBAETCS €€
LIEJIOCTHO - OPUEHTUPYIOIIEH HalpaBIEHHOCTBIO, CO3JJaHUEM OJaroNnpHsATHBIX YCIOBUH s
NPOSIBJIICHUS] MHIUBUIYaTFHOCTH, CaMOOIIPE/ICICHNUS B CYIIECTBYIOIIUX TOYKaX 3pEHHs Ha
onpeneNieHHyl0 mpoOieMy, BbIOOpa cBoed mo3unuu; A8 (OpMUPOBAHHMS — yMEHHS
B3aWMOJICHICTBOBATh C JPYTUMH, CIyIIaTh M CJBIIIATh OKPYXKAIOMNX, YBWKATh UYyKHE
yOexaeHHs, MPUHUMATh OIIMOHEHTa, HAaXOJUTh TOYKH COMPUKOCHOBEHHS, COOTHOCHUTH W
COTJIACOBBIBATh CBOIO IMO3UITHIO C TO3UIUSIMH JIPYTUX YIaCTHHKOB O0CYXKICHUSI.

be3yciioBHO, HaluuMe ONIMOHEHTOB, IPOTUBOIMOJIOKHBIX TOYEK 3pEHUs Bcerna
000CTpSIET TUCKYCCHUIO, TIOBBIIIAET €€ TMPOYKTHBHOCTb, MIO3BOJISIET CO3/1aBaTh C UX TIOMOIIBHIO
KOHCTPYKTUBHBIA KOH(PIUKT /7151 oJiee 3((EeKTUBHOIO pPeLIeHUs: 00CYkKIaeMbIX MPOOIIeM.

CymecTByeT HECKOIBKO BHJOB JIUCKYCCHH, HWCIIOJNB30BaHUE TOTO WJIM WHOTO THIIA
JMCKYCCHH 3aBHCHUT OT XapakTepa o0Cyx/1aeMoi mpoOIeMbl U Lesel IUCKYCCUH.

Jluckyccus- ouanoe 4aiie BCEro MPUMEHSIETCS JIIT COBMECTHOTO OOCYXICHUST YICOHBIX
U TIPOU3BOJACTBEHHBIX NPOOJEM, pEIIeHHE KOTOPBIX MOXET OBbITh JOCTHUTHYTO IyTeM
B3aWMO/IOTIOJIHEHHSI, TPYIIIOBOTO B3aUMOICWCTBUS 10 TMPHHIUINY «HHIUBUAYATbHBIX
BKJIa/IOB» WJIM HA OCHOBE COTJIACOBAHUS pa3IMYHBIX TOUEK 3PEHUs, TIOCTUKEHUSI KOHCEHCYCA.

Huckyccuss - cnop WCHONB3yeTCsl UII BCECTOPOHHETO PACCMOTPEHHS  CIIOKHBIX
npo6ieM, He UMEIOIIMX OJHO3HAUYHOTO PELIeHHs Jake B HayKe, COLMAIbHOM, MOTUTUYECKON
KM3HH, TIPOU3BOJICTBEHHOW TpakTuKe W T.7. OHa MOCTpOCHAa Ha MPUHIUIE «ITO3UIIHOHHOTO
MPOTUBOCTOSHUS» U €€ 11eJb - HE CTOJIBKO PELIUTh MPOoOIeMy, CKOJIBKO MOOYAUTh YHACTHUKOB
JMICKYCCHH 3aayMaTbCsl HaJ MPOOJIEMOH, YTOUHUTH M ONPENEITHTh CBOIO MO3UIIHIO; HAYYHUTh
apryMEHTHPOBAHO OTCTaMBaTh CBOIO TOYKY 3PEHMS M B TO K€ BPEMs OCO3HATh MPaBO JAPYIHX
UMETh CBOW B3TJIS HA ATY pobiieMy, ObITh MHANBUAYATHHOCTHIO.

YcnoBust 3¢ (heKTUBHOTO POBEIEHUS TUCKYCCUU:

15



- ”H(OPMHUPOBAHHOCTD U MOATOTOBIEHHOCTH CTYJICHTOB K JIUCKYCCHUH,

- CcBOOOJHOE BIAJCHHE MAaTepuajoM, MPUBICUCHHE PA3TUUYHBIX HCTOYHHKOB JUJIS
apryMeHTalll OTCTauBaEMbIX MOJIOKEHUI;

- [paBWIbHOE YNOTpeOJieHWe TOHATHM, UCHOJIb3YeMbIX B JIUCKYCCHHM, HUX
eAMHOO0Opa3HOE TOHUMAHWCE;

- KOPPEKTHOCTh MOBEACHHUS, HEJAOMYCTUMOCTh BBICKA3bIBAHUM, 3a/I€BAIOIIUX JIUYHOCTh
OIIOHEHTA; YCTAHOBJIEHUE PErJlaMEHTa BBICTYIIJICHUS! Y4aCTHUKOB;

- MIOJIHAS BKJIFOUEHHOCTh IPYMIIBI B AUCKYCCHIO, YYaCTHE KAXJIOTO CTYJICHTa B HEH.

IloaroroBka CTyaeHTOB K AMCKYCCHHM: €CIIM TeMa OObBSBJIEHA 3apaHee, TO CIEIyeT
O03HAKOMUTHCS C yKa3aHHOH JuUTeparypoi, HEOOXOIUMBIMH CIPABOYHBIMU MaTepHallaMH,
IpOAyMaTh CBOIO TO3MILHUIO, YETKO CQOPMYIMPOBATH apryMEHTAIMIO, BBITUCATH IIMTATHI,
MHEHUS CHEIMATHUCTOB.

B npoBeaennn QucKyccuu BbIIEISETCS HECKOIBKO 3TAIOB.

Jrtan 1-ii, BBeleHHe B TUCKYCCHIO: (OPMYITMPOBAHKE MPOOJIEMBI U IIEJIeH TUCKYCCUH;

OIpe/ieJIeHUE 3HAYUMOCTU MPOOJIEMBbI, COBMECTHasl BbIpadOTKa IpPaBUJ JUCKYCCHH;
BBISICHEHHE OJJHO3HAYHOCTH MOHMMAHHUS TEMbI JUCKYCCHM, MCIOJIb3YEeMbIX B HEW TEPMHUHOB,
TTOHSTHUH.

Jran 2-#, o0cyxkneHne NMpodjeMbl: OOMEH yYaCTHUKaMU MHEHHUSAMH 110 KaXJIOMY
Borpocy. Llens aTama - coOparh MaKCUMyM MHEHUM, UJEH, IPEITIOKEHHUM, COOTHOCS UX JAPYT C
JIPYTOM.

Jran  3-ii, TmNOaBeleHHe HMTOrOB  OOCYXKIEHHs: BBHIPAa0OTKAa  CTYACHTAMH
COTJIACOBAaHHOTO MHEHHUS U IPUHATHE TPYIIIIOBOTO PEIICHHUS.

Jlanee mOABOASTCS WUTOTU JUCKYCCHM, 3aCIyLIMBAIOTCA U 3aLIUIIAIOTCS NPOECKTHBIE
3aganus. Ilocme 3Toro mpoBoguTcs "MO3roBoW MMTYpM" MO HEPEUIEHHBIM MpoliemMam
JUCKYCCUM, @ TAaK)K€ BBIABISIOTCS MPHUKJIAIHBIE acClEKThbl, KOTOPbIE MOXHO PEKOMEHI0BATh
JUTSL BKJTFOUEHHUS B KYPCOBBIE U JJUTUIOMHBIC Pa0OThHI I B alipoOaIlfio Ha MIPAKTHKE.

CeMUHapbI-IUCKYCCUU TIPOBOJATCA C LIETbI0 BBISBICHUS MHEHHUS CTYACHTOB II0
AKTyaJIbHBIM U MTPOOJIEMHBIM BOIIPOCAM.
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7. MeToagu4ecKue peKOMeHAalMH 110 HANMCAaHNIO pedepaTa

Cnoso "pedepar" (ot nmatmHckoro — referre — mokmaneiBaTh, cO0OINAaTh) O3HAYAET
c)KaToe M3JIOKEHHE B YCTHOM WIIM MHCbMEHHON (QopMe coaepkaHHs Kakoro—imbo Bompoca
WM TEMbI Ha OCHOBE KPUTHYECKOTO 0030pa nH(OpMALIHH.

Hanucanme pedepata - BHI caMOCTOATENbHOW pabOThl CTYIEHTA, COAEp KAl
UH(OPMALINIO, TOTIOTHSIOUIYIO U Pa3BUBAIOIIYI0 OCHOBHYIO TEMY, U3Yy4aeMyI0 Ha ayAUTOPHBIX
3aHATUAX. Pedepar MoxeT BKIHOYaTh 0030p HECKOIBKUX UCTOYHUKOB U CIYKUTh OCHOBOM JIs
JOKJIaJia Ha CEMUHApax, KOHPEPEeHIUsX.

[Ipu noaroToBke pedepara HeoOXOIUMO COOIIOIATH CAEAYIOIIUE MPaBUJIa.

SIcHO M 4YeTko chopMyIHpOBAThH IENb U 33Ja4H pedepara, oTpakaroue TeMy HIIH
pelieHue IpooIeMBl.

Haiitu nuteparypy mno BBIOpaHHOW TeMe; COCTAaBUTh IME€PEUYEHb HCTOYHHUKOB,
0053aTeNBHBIX K MPOYTEHUIO.

Tonpko moOCEe TpeABapUTENHHON IOATOTOBKH CJEAYeT MPHUCTYNATh K HAIHCAHHIO
pedepara. [Ipexae Bcero, COCTaBUTH IUIaH, BHIICTUTH B HEM YacTH.

Beeoenue. B aToM pasnene packpbIBaeTCs LEb U 3a7a4u paboThl; 3€Ch HEOOXOAUMO
chopMynupoBath mpodieMy, KoTopasi OyaeT mpoaHalu3upoBaHa B pedepare, U3JI0KHUTh CBOE
OTHOIIEHHE K HEH, TO €CTh MOTHBALMIO BHIOOpPA; OMPEACTUTh OCOOCHHOCTH TOCTAHOBKHU
JaHHOW mpoOJeMbl aBTOpaMU M3YyYEHHOW JUTEPaTyphl; OOBSICHUTH AaKTyadbHOCTb H
COLMAIBHYIO 3HAYMMOCTH BEIOPAHHOM TEMBI.

Ocnoenas uacme. Paznensl, rnaBel, maparpadpl OCHOBHOM YacTH JIOJDKHBI OBITh
HampaBJIeHbl HA pAcCMOTPEHHE Y3JIOBBIX MOMEHTOB B Teme pedepara. H3noxenue
COJIepKaHUsl U3YYCHHOM JINTEepaTyphl MPEANoIaraeT ero KpUTHUECKOe OCMBICIICHUE, TITYOOKHI
JIOTUYECKHUMN aHAIU3.

Kaxnpiii pa3gen OCHOBHOM dYacTu pedepara mpeanoiaraeT AeTaJbHOE H3YYEHUE
OTJENFHOTO BONpPOCa TEMBl W TOCJIEIOBATEIBHOE W3JIOKEHUE CTPYKTYpPBl TEKCTOBOTO
MaTepuana ¢ 00s3aTeIbHBIMH CChUIKAMH Ha TIEPBOUCTOYHUK. B 11e710M, cofiep:kaHrne OCHOBHOM
YacTU JIOJDKHO OTPaXKaTh TO3HIIMH OTJIENBHBIX aBTOPOB, CPAaBHUTEIBHYIO XapPaKTEPUCTHKY
ATUX TMO3UIKH, BBIIETICHHE Y3JIOBBIX BOIMPOCOB JUCKYpcCa MO BHIOPAHHOW ISl UCCIIEIOBAHMUS
TEMe.

3axnouenue. B 3akiaroueHuHn aBTOp pedepara TOKEH ChHOpMYIHPOBATh JTHUYHYIO
MO3HIIMIO B OTHOIIICHUH W3YUYE€HHON NPOOIIEMBI B MTPEIOKUATE, MOXKET OBITh, CBOM CIIOCOOBI €€
pewenus. Llenecoobpa3Ho caenats o01Me BEIBOBI [0 TeMe pedepaTa U enlé pa3 OTMETHTD €€
aKTyaJTbHOCTh U COITUAIIEHYIO 3HAYUMOCTb.

Cnucox ucnonb308aHHbIX UCIOYHUKOG U IUMEepamypbl.

Hanucanue pedepatos sBisiercst oqHOM U3 popM 00yueHUs CTyI€HTOB, HAIIPaBJIEHHOM
HA OPTaHM3AIMIO0 U TOBBIIICHUE YPOBHS CaMOCTOSITENBHON pabOThl, a TakXKe Ha yCUJICHHE
KOHTPOJISI 32 3TOM paboTOH.

B oTnmnune oT TeopeTHUeCKHX CEMHUHAPOB, MPU MPOBEIECHUN KOTOPBIX MPHOOPETAIOTCS,
B YaCTHOCTH, HaBBIKH BBICKA3BIBAHUS CBOMX CYXKICHHUI M M3JI0)KCHHUSI MHCHUH JAPYTUX aBTOPOB
B YCTHOU (opme, Hammcanue pedepaToB GOpMUPYET HABBIKM HU3JI0KEHHUS CBOMX MBICIIEH B
MUCHEMEHHOU (hOpME TPAMOTHBIM SI36IKOM, XOPOIITUM CTHJIEM.

B 3aBucuMoOCTH OT cofiepaHUs U Ha3HAUCHUS B y4eOHOM mpoiiecce pedeparbl MOKHO
MOJIPa3IeNIUTh HA JBA OCHOBHBIX THTIA: HAYYHO-TIPOOJIEMHBIE U 0030pHO-UHPOPMAIIMOHHEIE.

Hayuno-npobnemnuiii pepepam. Ilpu Hanmcanuu Takoro pedepara cieayer U3y4uTb U
KpPaTKO M3JIOKUTHh MMEIOIIHECS B JINTEPAType CYXKIEHHUS MO OMpeIesieHHOMY, CIOPHOMY B
TeopHH, Bompocy (mpobieme) Mo JaHHOW Teme, BBICKa3aTh MO ATOMY Bompocy (mpobieme)
COOCTBEHHYIO TOUKY 3PEHUS C COOTBETCTBYIOIIUM €€ 000CHOBAHUEM.

0630pHo-ungopmayuonusiti pegpepam. PazHOBUIHOCTAMH Takoro pecdepara MOTyT
OBITH CIIEAYIOIIHE:
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1) KpaTKO€ H3JI0)KEHUE OCHOBHBIX IIOJIOKEHMM TOH WIM HWHOM KHUIH,
MOHOrpauu, coaep)KaluX MaTepHuaibl, OTHOCSIIMECS K H3y4aeMoll TeMe Mo Kypcy
JVCLUTUIMHBI,

2) noa0op M KpaTKOe M3JI0KEHHE COJAEp)KaHUs CcTaTeil 1o OonpeaereHHOM
npoOiemMe (Teme, BOIPOCY), OMYOJMKOBAaHHBIX B PA3IMYHBIX JKypHAJIax 3a OMNpEeeICHHBIN
nepuoJi, 100 B COOPHUKAX («HAYUHBIX TPYyJax», «y4EHBIX 3alMCKax» U T.1.).

Tembl pedepaToB ompeaenstoTcs npernoaasareneM. Jlutepatypa au00 peKOMEHIyeTCs
npernojiaBaTesemM, Ju00 Noa0UpaeTcss aCHMpaHTaAMU CaMOCTOATENNBHO, UYTO SIBJISAETCS OJHUM U3
AJIEMEHTOB CAMOCTOSITEIILHON PaOOTHI.

O0mwem pedepara 10yKeH ObITh B IIpeenax 15 cTpaHul] MAIMHONKMCHOTO TEKCTa Yepes3
1,5 unrepBana. IIpu opopmienun pedepata HEOOXOIMMO OPHEHTHUPOBATHCA Ha MpaBHIIA U
YCTAQHOBJICHHbIE CTAHAAPTHI I y4EOHBIX M HayYHBIX padoT.

Pedepar cnaercs B ykazaHHBIE MIPETIOAABATEIIEM CPOKH.

Kpurepuu onieHuBaHus:

- JIOCTMD)KEHUE TOCTAaBJIIEHHOM LEJIM U 3aJay UCCiIe0BaHUs (HOBU3HA U aKTYaJbHOCTh
IIOCTaBJIEHHBIX B pedepaTe MmpobieM, MpaBUIbLHOCTh (POPMYIUPOBAHMS LIEIH, ONpEesICHUs
3a/1a4 UCCJIEIOBaHMs, IPABUIBHOCTh BHIOOpPA METOJOB PELICHUS 33/a4 U peajlu3aluu L,
COOTBETCTBUE BBIBOJIOB pEIIAEMbIM 3a/ayaM, IIOCTABICHHOM LEeaH, YOeIuTelIbHOCTh
BBIBOJIOB);

- YPOBEHb 3pYAMPOBAHHOCTU ABTOPA 10 U3YYEHHOU TeMe (3HaHUE aBTOPOM COCTOSHHS
u3y4aeMoil npoOjemMaTHKH, LUTUPOBAHME HCTOYHUKOB, CTEIEHb HCIOJIb30BaHUs B padoTe
pe3yJbTaTOB UCCIIE0OBAHUN);

- JUYHBIC 3aCIyrd aBTOpa pedepara (HOBBIE 3HAHMSA, KOTOPHIE MOJIYYECHBI ITOMHMO
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl, HOBU3HA MaTepHaja U pacCMOTPEHHOM MpobiieMsbl,
Hay4YHOE 3HAYCHHE UCCIIEYEMOI0 BOIIPOCa);

- KyJbTypa HUCbMEHHOIO M3JIOKEHMsI Marepuana (JIOTHYHOCTh I0/1a4M MaTepuana,
rPaMOTHOCTh aBTOpPA);

- KyJbTypa oQOpMIIeHHs MaTepualoB paboThl (COOTBETCTBUE pedepaTa BCeM
CTaH/IapTHBIM TPEOOBAHUSIM);

- 3HaHMS M YMEHMs Ha ypoBHE TpeOOBaHMU CTaHIapTa JAaHHOM AMCHUILIMHBI: 3HAHUE
(dakTHyecKoro Marepuasna, yCBOEHHE OOLUX MOHATHI U uiei;

- CTerneHb OOOCHOBAaHHOCTHM apryMEHTOB U 0000meHui (mosnHoTa, I1yOuHa,
BCECTOPOHHEE PACKPBITHE TEMbI, KOPPEKTHOCTh apryMEHTAllUU M CUCTEMbI JI0KA3aTEbCTB,
XapakTep M JIOCTOBEPHOCTh NPHUMEPOB, HIUIIOCTPATUBHOIO MaTepuaia, Halu4yhe 3HaHUN
MHTETPUPOBAHHOTO XapaKTepa, ClIOCOOHOCTh K 0000ILEHNUIO);

- KauecTBO U IEHHOCTb T[IOJIyYEHHBIX pE3yJIbTaTOB (CTENEHb 3aBEpPIIEHHOCTH
pedepaTUuBHOIO UCCIIEOBaHMS, CIIOPHOCTb UM OJJHO3HAUYHOCTH BBIBOJ/IOB);

- KOPPEKTHOE HCIOJb30BAHUE JMTEPATYPHBIX HCTOYHHUKOB, TPaMOTHOE O(opMIeHHE
CCBLJIOK.

8. MeToanuyecKue PEKOMEHAAUHA IO MOATOTOBKE K C1a4Y€ IK3AaMECHOB U 3a4€TOB
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IK3amen - OJlHa W3 BAXHEWIINX YacTeld ydeOHOTO mpoliecca, UMEIoIas OTPOMHOE
3HauCHUE.

Bo-niepBbIX, rOTOBSCH K 9K3aMEHY, CTYACHT IIPUBOAUT B CUCTEMY 3HAHUS, I10JIyYE€HHbIE
Ha JIEKLIMUSX, CEMUHAapax, NPakTUYECKUX U J1a0OpaTOPHBIX 3aHATHUAX, pa30UpaeTcss B TOM, YTO
OCTaJIOCh HENOHATHBIM, M TOIJA M3ydaeMas MM JUCLUIUIMHA MOXET ObIThb BOCIPHUHSITA B
IOJTHOM O0BbEeMe C TMpHUCYIIEeH €il CTPOroCThbI0 M JIOTHYHOCTBIO, €€ MPAaKTUYECKOH
HalpaBJIEHHOCTBIO. A 3TO Ype3BbIYAHO BayKHO AJIs OyyILEro CreuaaucTa.

Bo-BTOpBIX, KaX/blii X04YeT OBITH BOJIEBBHIM M COOOPAa3HTEIbHBIM., BBIACPKAHHBIM U
LEJICYCTPEMIICHHBIM, HMETh XOPOILIYI0 NaMsTh, HAay4UTbci OBICTPO HAXOAWUTh Hauboiee
paloHaIbHOE PELIEHUE B TPYIHBIX cUTyalusx. OueBHUHO, UTO BCE 3TU Ka4eCTBA HE TOJIHKO
YKpallaloT YeJoBeKa, HO W JENIAl0T ero Haubojiee AEHCTBEHHBIM YJIEHOM KOJUIEKTHBA.
[TonroToBka © chada HK3aMeHa IIOMOTAIOT CTYIEHTY TJyOKe YCBOWUTh H3ydaeMble
JUCLUIUIMHBL, TPUOOPECTH HAaBbIKU U Ka4eCTBa, HEOOXOAMMBIE XOPOIIEMY CHELIMAIHCTY.

Koneuno, ycmex Ha »53K3aMe€HE BO MHOIOM OOYCJOBJIIEH TEM, HAacCKOJbKO
CHUCTEMaTHUYEeCKH U IIyOOKO paboTall CTyAEHT B TeueHHue cemecTpa. COBEpIICHHO OYEBHJIHO,
YTO CEPhE3HO MPOAYMAaTh U YCBOUTH COJIEP/KaHUE U3YdaeMbIX JUCLHUILINH 32 HECKOJIbKO JHEH
HOJArOTOBKHM K 3K3aMEHY IMPOCTO HEBO3MOXKHO JaXe JUIsl OYeHb CIIOCOOHOro cryieHra. U,
KpOME TOr0, XOPOLIO HM3BECTHO, YTO OBICTPO BBbIYYEHHbIE Ha NaMATh pa3leibl ydeOHOM
JUCLUIUIMHBI TaK jke ObICTPO 3a0BIBAIOTCS MOCIIE CIAYM IK3aMeHa.

[Ipy 1moAroToBKE K HK3aMEHY CTYAEHThl HE TOJIBKO IOBTOPSIOT M J0padaThIBarOT
MaTepuan JUCLUIUIMHBL, KOTOPYIO OHHM H3ydald B TEUEHHE CEeMecTpa, OHM 0000IIarT
MIOJIy4YE€HHBIE 3HAHUS, OCMBICIIMBAIOT METOOJIOTUIO MPEAMETA, EF0 CUCTEMY, BBIIEISIIOT B HEM
OCHOBHOE M IJIaBHOE, BOCIPOMU3BOJAT OOILIYIO KapTHHY C TE€M, YTOOBI SICHEE MOHSTh CBS3b
MEXIy OTACIBHBIMH DJIEMEHTAaMH AUCUUIUIMHBEL Bes 3ta obobmaromas padbota mpoxoauT B
YCIIOBUSAX HAIPSDKEHUS BOJIM M CO3HAHMS, IPU 3HAUYUTEIILHOM OTBJIEYEHUHU OT IOBCEIHEBHON
JKU3HU, T. €. B YCIOBUAX, OJaroNpUsTCTBYIOIINX MOHUMAHUIO U 3aTIOMUHAHMUIO.

IlonroroBka K 5K3aME€HaM COCTOMT B IIPUBEIEHUHU B MOPSIAOK CBOMX 3HaHUHU. Jlaxke
cambl€ CIIOCOOHBIE CTYJIEHThI HE B COCTOSIHUM B KOPOTKUH NEPHOJ 3a4€THO-3K3aMEHAIlMOHHOMN
CECCUU YCBOMTH MaTepHaj LIEeJI0ro ceMecTpa, €Ciii OHM HaJl HUM He padoTaiu B CBOE BpeMs.
s Tex, KTo MaJlo 3aHUMAaJICsl B CEMECTpE, FK3aMEHbl MIPUHECYT MaJIO IMOJIb3BI: YTO OBICTPO
npoiineHo, To ObicTpo u 3alynerca. M XoTs B HEKOTOPBIX Clydasx CTYJAEHT MOXKET
«IIPOCKOYUTH» 4Yepe3 3K3aMEHAlMOHHBIA Oapbep, B €ro MOATOTOBKE OCTAHETCSl CEePbE3HBIM
po6e1, TPYIHO BOCTIOJIHSAEMBIN BIIOCIIEICTBUH.

OnpenenuB Ha3HAaYeHHE M POJb SK3aMEHOB B Ipoliecce OOYy4deHMs], MOIbITaeMCs Ha
ATON OCHOBE NOSICHUTB, KaK JIy4Ille TOTOBUTHCS K HUM.

DK3aMeHaM, KaK [IPpaBUJIo, MPEAIIECTBYET 3allliTa KypCOBbIX paboT (IPOEKTOB) U caya
3ayeToB. K sKk3amMeHaM J1OMyCKaroTCsl TOJBKO CTYAEHTHI, 3alllUTHBILNE BCE KypCOBbIE pabOThI
MPOEKThl) W CHaBLIME BCE 3a4yeThl. B By3e cjada 3a4eToB OpPraHM30BaHa TaK, YTO MpH
cUcTeMaTHyecko paboTe B TeUeHHE CEeMECTpa, CBOEBPEMEHHOM M YCHENIHOW clade Bcex
TEeKyIIHUX paldoT, MPelyCMOTPEHHBIX IrpadukoM ydeGHOro mpoiiecca, O0blas 4acTh 3a4€TOB
HE BBI3BIBACT MOBBIIIEHHON TPYIHOCTH y cTyaeHTa. CTyaeHThl, paboTaBIIle B CEMECTpEe IO
IUIaHY, MOAXOASAT K 9K3aMEHAI[MOHHOM ceccun 0e3 HanpspKeHus, 0e3 U3JHILIHEN 3aTpaThl CUIT B
MOCJIEAHIOO, «3aUETHYI0» HEEIIIO.

[ToaroToBKy K sK3aMeHy cCllelyeT HauMHaTh C MEPBOrO JHS M3YyYEHUS AUCLMILIUHBI.
Kak mpaBmiio, Ha JEKIUSAX MMOAYEPKUBAIOTCS HauOoJjiee BaKHbIE M TPYJHBIE BONPOCHI HIIU
pas3zienbl TUCUUIUIMHBI, TpeOyIolue BHUMATEIbHOIO M3YYeHUs U 00ayMbiBaHus. HyxHO 3T
BOIIPOCHI BBIIEUTH U 0053aTENBHO MOCTAPAThC pa3o0paTbesl B HUX, HE JOXKHIASCh S9K3aMEHa,
npopaboTarh UX, FOTOBACH K CEMHUHapaM, MPAaKTHUYECKUM WM JIAOOpaTOpPHBIM 3aHSITHSM,
HOMPOOOBATh CAMOCTOSITENIFHO PEIIUTh HECKOJIBKO THITOBBIX 3a1a4. M eciu, HecMOTpst Ha 3TO,
YacTh MaTepuasia OCTajJach HEYCBOCHHOW, HU B KOEM CIIyyae Hellb3s YCIOKauBAThCS, HA/IEACh
Ha TO, YTO ITO HE MonajeTcs Ha sK3aMeHe. PakThl TOBOPAT 00 0OpaTHOM; €CITU T€ UIIH IPyrue
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BONPOCHl y4yeOHOM AMCHUIUIMHBI HE BOLUIM B SK3aMEHAIIMOHHBIA OWIIET, IpernojaBaTelib
MOYKET UX 3aJ1aTh (M 4acTO 3a/1a€T) B BU/IE JOIOIHUTEIBHBIX BOIPOCOB.

TouHo Takoe >x€ OTHOIIEHHWE NIOJKHO OBITH BHIPAOOTaHO K BONpPOCaM M 3ajJa4am,
IEPEYUCIICHHBIM B IporpaMme y4eOHOW IUCLMIUIMHBI, BblIaBaeMOW CTyJEHTaM B Hayaje
cemecTpa. OOBIYHO 3TH KE BOINPOCH U AHAJOTUYHbBIE 3aJ]a4l COJEPHKATCS B IK3aMEHALIMOHHBIX
6unerax. He cnenyer ocraBisTh 0e3 BHUMaHMA HM OJHOIO paszeia JUCLUIUIMHBL €CIH He
yIAJIOCh B YEM-TO pa3o0paThCsi caMOMy, HY)KHO OOpaTUThCS K TOBAapHILIAM; €CJIM M 3TO HE
IIOMOTJIO BBIACHUTbh KakoW-JIMOO BOMPOC A0 KOHLA, HY)KHO 00s3aT€NIbHO 3aJaTh TOT BOIIPOC
[IPENOJABATENI0 HA IPEA3K3aAMEHALMOHHONW KOHCYJIbTalMU. Upe3BbIYaiHO Ba)XHO IPUYYHUTH
ce0s K yYMEHHUIO CaMOCTOSITEJIbHO MBICIHMTH, YYUTHCS JyMarbh, MOHMMATh CyTh Jesa. OueHb
MI0JIE3HO MOCJIE MPOPAOOTKU Ka)IO0T0 pa3zesia BOCCTAHOBHUTD B MAMSTH COJCPKAHUE U3YUYEHHOTO
MaTepHala. KpaTKo 3alKcaB 3TO Ha JIUCTe OyMaru. co3aaTh KapTy naMsaTH (YMCTBEHHYIO KapTy),
n300pa3uTh HEOOXOAWMBIE CXEMBI W YEPTEXKH (JOrMKO-TpapUuecKue CXEMbl), Hampumep,
0TOOpa3uTh MOCIEI0BATENbHOCTh BbIBOJA TeopeMbl Miu Gopmyibl. Eciu 3Toro He cnenars, To
OonblIasg yacTb MaTepuaja OCTAHETCS HE IMOHATOM, a JUIIb (OpMabHO 3ay4eHHOM, W IpU
IIEPBOM K€ BOIIPOCE HK3aMEHATOpa CTYIEHT yOeAMTCs B TOM, HACKOJIBKO IOBEPXHOCTHO OH
YCBOMJI MaTepual.

B nepuoa 3x3aMeHAalMOHHOIN CecCUU MPOMCXOIUT PE3KOe M3MEHEHHE peXuMa paldoThl,
OTCYTCTBYET IOCELICHHE 3aHATUM IO pacnucaHuio. Ilpu BCIKOM M3MEHEHUHU pexuma padoThl
OUYCHb BAXKHO CKOpee IMPHCIIOCOOUTHCA K HOBBIM ycloBHAM. Ilo3TOMy HYXKHO cpa3y BbIOpaTh
TaKOW PeXHUM pabOThl, KOTOPBIH COXpaHWICS Obl B TEUEHHE BCEH CECCUU, T. €. TIOYTH HA MECSI.
Heo6xonumo coctaBuTh A5 ce0si HOBBIM pacHoOpsIOK AHs, Yyepeays 3aHATHs ¢ OTAbIXOoM. Jlis
TOTO 9YTOOBI COKPAaTUTh IOTEPI0 BPEMEHH Ha BKJIIOYEHHE B paboTy, pabouue MepHoabl
1esiecoo0pa3Ho Jienarh JUIMTENbHBIMU, pa3JeliuB JIeHb MPUMEPHO Ha TPH YacTU: C yTpa J0
obena, ¢ obena 10 y)KuHa U OT Y)KHHA 10 CHa.

Kaxnplii pabounii mepuoa IHSA HAAO 3aKaHYMBATh OTAbIXOM. Hawmmydmmuii oTAbIX B
Nepuoj SK3aMEHAIlMOHHOW CeCCHM - MPOTyJiKa, KpaTKOBPEMEHHas MPOOeKKa WM KaKoW-Tuoo
HEYTOMUTENbHBIA (PU3NYECKUN TPY/I.

[Ipy moAroToBke K 3K3aME€HaM OCHOBHOE HaIlpaBJIEHHE JAlOT IporpaMma ydeOHOMH
JUCLUIUIMHBI M CTY/I€HYECKHH KOHCIEKT, KOTOpbIe YKa3bIBAIOT, YTO HauOoJjiee Ba)XKHO 3HATh U
yMmeTh nenatb. OCHOBHOM MaTrepuasi JOJKEH MpopadaThiBaThCs MO Y4YEOHUKY (€ciiu Takou
UMeeTcsl) U y4yeOHBIM IOCOOMSIM, TaK KaK KOHCIEKTa JaJeKO HEAOCTaTOYHO Ul M3Y4YeHUs
JUCLUIUINHBL. YYeOHHUK JOJDKEH ObITh M3y4eH B TEUYEHHME CEeMecCTpa, a Iepe] IK3aMEHOM
COCpPEeIOTOUbTe BHUMAaHHME Ha OCHOBHBIX, HamOojee CIOXKHBIX paszzaenax. [loaroTroeky mno
KOKIOMY pasfeny cleAyeT 3aKkaHuyMBaTh BOCCTAHOBJIIEHHEM IO NaMSITH €ro KpaTKOro
COJIEp’KaHus B JIOTMYECKON NOCIEN0BATENBHOCTH.

3a onuH - JBa JHA 10 SK3aMeHa Ha3Hadaercs KoHcynbTauusa. Eciau ee mpaBHIIbBHO
UCIOJIb30BaTh, OHA IPHUHECET OOJIBLIYIO MMOJIb3y. BO BpeMsi KOHCYJbTALlMM CTYIEHT HMEeT
MOJIHYIO BO3MOKHOCTD MOJIYYUTh OTBET Ha HEE HU SICHBIE €My BOIIPOCHI. A JIJIsl 3TOTO OH JI0JKEH
npopaboTaTh 10 KOHCYJbTAallMM BCe TeMbl AUCHUILIMHBL. Kpome Toro, mpemogaBarens OynaeT
OTBEUYaTh HAa BOMNPOCH! JAPYTUX CTYJIEHTOB, YTO OyJeT JAJs Bac MOBTOPEHUEM U 3aKpEIUICHHEM
3HaHuil. W eme ouyeHb BakHOE OOCTOATENBCTBO: MpENoJaBaTeNlb Ha KOHCYJIbTAllMH, Kak
IpaBmIIo0, OOpalaeT BHUMaHUE Ha T€ BOIIPOCHI, IO KOTOPHIM Ha MPEABLAYIIMX IK3aMEHAX OTBETHI
ObUIM HEYJOBJIETBOPUTEIBHBIMU, a TaKkXe (PUKCHpPYeT BHUMaHUE Ha Hauboyee TPYIHBIX TeMax
TUCHUIUIMHBL. HekoTopble CTyIeHThl HE MNPHUXOAAT Ha KOHCYJIbTallMM JHOO MOTOMY, YTO
CUMTAIOT, YTO Yy HUX HET BOINPOCOB K MPEIOJIaBaTelNo, MO0 MOoJaratoT, YTO Y HUX U TaK Majo
BPEMEHH U Jy4llle CaMOMY MPOYUTATh MaTepHall B KOHCIEKTE WM U ydyeOHHKe. DTO TiyOoKoe
3a0nyxnenue. Hukakas npyras paboTa He CMOXKET MPHUHECTH CTOJb 3HAYMTENbHOTO 3¢ dekra
HaKaHyHE 9K3aMeHa, KaK KOHCYJIbTAllHsl PENo/1aBaTesl.

Ho koHcynbTanus He MOKET BO3MECTHTh OTCYTCTBHUS JIMTENBHON PabOThl B TeUeHHE
CceMecTpa M MOMOYb 3a HECKOJIbKO 4acOB OCBOMTh MaTepuall, TpeOyromuiics K sk3ameHy. Ha
KOHCYJIbTAllUM CTYJEHT I10JIy4aeT OTBEThl HA TPYJIHBIE WIIM OCTABLIMECS HESCHBIMU BOIIPOCHI U,
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ClIeZIOBaTeNbHO, JopadarbiBaeTcss Marepuai. KOHCymbTalMu peKOMEHAyeTCs MOCeIaTh,
IOATOTOBUB K HHUM BC€ BOIPOCHL, BBI3BIBAIOIINE COMHEHMs. Eciau CTyIeHT npuiaer Ha
KOHCYJIbTAIMIO, HE MpopabdoTaB BCEro Marepuaia, Mojib3a OT TaKOW KOHCYJAbTaUUU OynaeT

HCBCJIHMKA.

I/ITaK, OCHOBHble coeembl i1 IMOAIOTOBKHM K CAa4d€ 3a4€TOB M 3K3aMCHOB COCTOAT B
CICOYIOIEM:

Jydiiasi MOJIrOTOBKA K 3a4€TaM M 3K3aMeHaM - paBHOMEpHasi paboTa B TE€UEHUE BCEro
ceMecTpa;

UCIIOJIB3YUTE MPOrpaMMbl YYEOHBIX JUCHUILUIMH - TO OPTaHU3YET Bally IMOJTOTOBKY K
3a4eTaM U HK3aMeHaM;

YUUTBHIBANTE, YTO ISl TMOJTHOIEHHOTO W3YyYeHUs Y4eOHOW AMCIUILTMHBI HEOOXOIUMO
BpeMS;

COCTaBIISIUTE TUIaHBI PaOOTHI BO BPEMEHHU;

paboTaiiTe paBHOMEPHO U PUTMHUYHO;

KypCcOBbI€ paboTHI (POEKTHI) JKEIATEIBHO 3aIIUINATh 32 OAHY - IBE HEACIH JI0 Hayaja
3a4ETHO-IK3aMEHALIMOHHON CECCUH;

BCE 3aUeThl HEOOXOIMMO CIaBaTh JI0 HavaIa SK3aMEHAIIMOHHON CeCCHH;

MOMHHTE, YTO KOHCIIEKT HE 3aMeHsieT y4eOHUK U ydeOHble MOCOOHsS, a MOMOraer
BBIOPATh U3 HErO OCHOBHBIE BOIIPOCHI U OTBETHI,

[P TIOJITOTOBKE HauOOIbIlIee BHUMAHUE U BpeMsl YACNSNUTE TPYIHBIM U HETIOHSITHBIM
BOIIPOCAaM Y4EOHOM TUCHUILIINHBI;

rPaMOTHO UCHOJB3YITE KOHCYIIbTAIIUU;

coOro1aliTe MPaBUWIBHBIA PEKUM TPYJa U OTIbIXa BO BPEMsI CECCUM, 3TO COXPaHUT
paboTOCIOCOOHOCTD U AACT XOPOIINE PE3YIbTAThL;

YUUTECH BJIaJIeTh COOOM Ha 3a4eTe U HIK3aMEHE;

YUUTECh TOUYHO U KPaTKO MepeaBaTh CBOM MBICIH, MOSACHSAS UX, €CIIM HY>KHO, JIOTHKO-
rpaguIecKUMU CXEMaMHU.

OueHb BaXHBIM YCJIOBUEM JUIsl MPAaBUIBHOTO peXHMMa paboThl B MEPHOA HK3aMEHAIIMOHHOMN
CECCHM SIBJSIETCSI HOPMAJIbHBIN COH, MHayYe B J€Hb JK3aMeHa He OyneT 4yBcTBa OOApPOCTU U
YBEPEHHOCTH.
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3AKVIIOYEHUE

Metoanyeckre yKa3zaHHUs 10 BBIMOJHEHHIO CAMOCTOSITEIBHON pabOThl 00y4aromuxcs
ABJISIIOTCSI HEOThEMJIEMOM wYacThio Ipouecca oOyueHuss B By3e. llpaBuibHas opraHuszanus
CaMOCTOSITENIbHOW PabOThI TIO3BOJISIET OOYYAIOIIUMCS Pa3BUBATh YMEHUSI M HABBIKM B YCBOCHUU
U CUCTEMaTHU3aluM MIpUOOpeTaeMbIX 3HaHUH, 00eCrieunBaeT BICOKUI ypOBEHb yCIIEBA€MOCTH B
nepuosl  oOydeHHs, CHOcOOCTBYeT  (OPMHUPOBAHMIO  HABBIKOB  COBEPIIEHCTBOBAHUS
npodecCHOHATBHOIO MacTepcTBa. Takke BHeayAMTOpPHOE BpeMs BKIOYaeT B cels
NOArOTOBKY K ayAMTOPHBIM 3aHATHSAM M HU3YYEHHE OTIENIbHBIX TEM, pPaCIIUPSIOUINX |
YIITYOJISIONIMX MPEACTaBIEHUS 00Y4aroLMXCs 0 pa3esiaM U3y4aeMOol JUCIUIIIMHBIL.

Takum oOpa3oM, OOydarOImMHCS UCIONB3YS METOAMYECKHE YKa3aHUS MOXKET B
JIOCTaTOYHOM O0BEME YCBOUTH U YCIEIIHO PEATM30BATh KOHKPETHBIC 3HAHUS, YMEHMUS], HABBIKU U
IIOJIYYUTH OIIBIT IIPU BBINOJIHEHUH CIIEIYIOIUX YCIOBUM:

1) cucremarnyeckast caMoCTOsTeNbHAs PaboTa M0 3aKPEIUICHNIO MOJIYYEHHBIX 3HAHUN U
HaBbIKOB;

2) 106pOCOBECTHOE BBIMOJIHEHUE 3a/IaHHIA;

3) BBISICHEHHE U YTOUHEHHUE OTAEJBbHBIX NPEIIOCHUIOK, YMO3AKIIOUEHUN U BBIBOJOB,
coJepxKalmxcs B yaeOHOM Kypce;

4) conocTaBiieHUE TOYEK 3PEHHUS PA3IUYHBIX ABTOPOB IO 3aTparuBacMbIM B Y4eOHOM
Kypce mpobiiemMaM; BbISIBIIEHUE HETOYHOCTEH M HEKOPPEKTHOIO H3JIO0KEHUs Marepuana B
NEPUOANYECKOH U CIIeUaIbHOMN JINTEPATYPE;

5) mepuoauuecKoe O3HAKOMIIEHHE C IOCIEAHUMH TEOPETUYECKMMHU U IMPAKTUYECKUMU
JOCTHKEHUSIMH B 00JIaCTH YIIPaBJICHUS [IEPCOHAIIOM;

6) mpoBezieHHE COOCTBEHHBIX HAyUHBIX M MPAKTUYECKUX HCCIICAOBAHUM MO OAHOU WM
HECKOJIBKUM aKTyaJbHBIM Tpobiemam st HR;

7) TOATrOTOBKAa HAy4YHBIX CTaTe Uil OIYOJMKOBaHMS B IEPUOAMYECKOM IeyaTH,
BBICTYIUICHHE Ha HAay4HO-NPAKTUYECKUX KOH(PEpEeHIUsX, ydacThe B paboTe CTYIEHYECKUX
HaYYHBIX OOIIECTB, KPYIJIbIX CTOJNAX U JUCITyTaX IO MpobiieMaM yIpaBJIeHUs IEPCOHAIOM.

KOHTpOHL PE3yJIbTaTOB BHanI[HTOpHOﬁ CaMOCTOSTEIbHOU pa6OTLI CTYACHTOB OCYHICCTBIIACTCA
B Ip€aciiax BpEMCHU, OTBECACHHOI'O Ha 00s3aTeNbHEIC yq€6HBI€ 3aHATUSA 110 JUCIHHUITIIINHE
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BBEJIEHUE

Camocmosmenvhas paboma cmyOoeHmos — 3TO Pa3HOOOpa3HbIE BHIBI JEATEILHOCTH
CTYACHTOB, OCYIIECTBIIIEMbIE TIOZ PYKOBOJCTBOM, HO 0€3 HEMOCPEACTBEHHOTO YYaCTHs
MpernoaaBaress B ay IMTOPHOE W/WIIH BHEAYAUTOPHOE BPEMSL.

3t0 ocobast popma 0OydeHUs IO 3aJaHUsIM IIPETIoIaBaTeNsl, BBIOJHEHHE KOTOPBIX TpeOyeT
AKTUBHOM MBICIUTEIHHON, TOUCKOBO-UCCIEA0BATEIHCKON U aHATUTUYECKON NESTEIbHOCTH.

MeTo0NIOTHYECKYI0O ~ OCHOBY  CaMOCTOSITEIbHOM  pabOTBI  CTYJIEHTOB  COCTaBISICT
JESTEIbHOCTHBIN TMOAXO0J, KOT/a Ied OOy4deHHs OpUEHTHpPOBaHBl Ha (OPMUPOBAHHE YMEHUI
pemaTth THUIIOBBIE M HETUIIOBBIE 3a7ayd, TO €CTh Ha peajibHble CUTYalluH, TJIe CTYJCHTaM HaJo
MPOSBUTH  3HAHWE  KOHKPETHON  JIUCHUIUIMHBI,  HCIOJIb30BaTh  BHYTPUIIPEIMETHBIE U
MEXITPEIMETHBIE CBS3H.

Llenp camocToATENbHONW pabOThl — 3aKpeIyieHHe 3HAHUM, MOJYYEHHBIX Ha ayTUTOPHBIX
3aHATHUAX, (POPMUPOBAHKE CIIOCOOHOCTH MPUHUMAThH Ha €0 OTBETCTBEHHOCTH, PEUIATh MPOOIIEMY,
HaXOAUTh KOHCTPYKTHUBHBIC BBIXOJIbI U3 CIOKHBIX CUTYallUl, pa3BUBAaTh TBOPUYECKHE CIIOCOOHOCTH,
npruoOpeTeHre HaBbIKa OPraHU30BBIBATH CBOE BpEeMs

Kpome Toro camocrositenibHas paboTa HampaBlieHa Ha 0Oy4eHHE CTyJIeHTa OCMBICICHHO U
CaMOCTOSITENIFHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHajioM, 3aTeéM C HaydyHOW HH(pOpMaIHeH,
3aJI0’)KUTh OCHOBBI CaMOOpPTaHHW3allMM ¥ CaMOBOCIUTAHHS C TeM, 4YTOObl NPUBUTH yMEHHE B
JabHEHIIeM HEeMPEePBIBHO MOBBIIIATH CBOW MPO(ECCHOHANTBHBIN YPOBEHb.

CamocTtosTenbHas paboTa peajan3yeT ciaeayIole 3a1a4n:

- CHCTEMaTHM3alusi M 3aKPEIUICHWE TIOJyYeHHBIX TEOPETHUECKUX 3HAHMHA |
MPAaKTUUECKUX YMEHUH CTYJCHTOB;

- yriyOJeHre U paciiupeHre TEeOPETUIECKIX 3HAHH;

- (dopMmupoBaHHE YMEHHUH UCMNOJIH30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEW W AaKTUBHOCTU CTYJEHTOB: TBOPUYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- (opMHpOBaHHE CAMOCTOSITENILHOCTH MBIIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO M CaMOPEaTH3aINH;

- (opmupoBanue mnpakTHYecKux (00mEey4eOHBIX W TPO(PECCHOHATBHBIX) YMEHUU H
HABBIKOB;

- pa3BUTHE HCCIEA0BATEIbCKUX YMEHHIA;

- TIOJly4eHHWE  HABBIKOB  A(PQPEKTUBHON  CaMOCTOSITENHLHOW  MPOQECCHOHATBHON
(MpakTUYeCKOi U HAyYHO-TEOPETHUECKOM) 1eATETbHOCTH.

B yueOHOM mporiecce BBIIENAIOT ABa BUA CAMOCTOATEIBHON paboThI:

- ayJuTOpHAas;

- BHeayAUTOpHas.

Ayoumopnas camocmosimenvuas paboma TO JTUCHUTIMHE BBITIONHSACTCS Ha Y4YeOHBIX
3aHATHUAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM MPEIOaBATENs U MO €ro 3a/1aHuIo.

Bueayoumopnas camocmosmenvuas paboma — TUIaHUpyeMas —ydeOHas, y4eOHO-
UCCIIEIOBATEIbCKasl, HAYYHO-HCCIIEOBATENbCKass  pabdoTa  CTYJCHTOB,  BBIMOJNHSAEMas  BO
BHEAyIUTOPHOE BpeMs I10 33JJaHUI0 U IPU METOJAUYECKOM PYKOBOJCTBE IMpernojaBaTens, Ho 0e3 ero
HETIOCPEJCTBEHHOTO yUaCTHSI.

CamocTtosaTenbHas paboTa, HE IPEAYCMOTPEHHAsT 00pa30BaTENIbHON MPOrpaMMoi, Y4eOHBIM
TUTAHOM M y4eOHO-METOJMUYECKUMH MaTepHallaMH, PACKPBIBAIOUIMMU M KOHKPETHU3UPYIOIIUMHU HX
CoJlep’KaHue, OCYIIECTBISICTCS CTYJIEHTaMH HWHHMIIMATUBHO, C IIENIbI0 pealu3aliil COOCTBEHHBIX
y4eOHBIX M HAYYHBIX HHTEPECOB.

Hns OGonee 3(h(EKTUBHOTO BBHIMOJIHEHHUS CAMOCTOSTENIbHON paboThl O AUCIMILIMHE
npernojaBaTelb PEKOMEHAYET CTYJICHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOOus JUIs
paboThl, XapakTepu3yeT Hauboliee palHOHAIbHYI0O METOAMKY CaMOCTOATEIbHOW paboThl,
JIEMOHCTPHPYET paHee BBHITIOJTHEHHBIE CTYAGHTaMH pabOThI U T. TI.



BUJbI CAMOCTOSATEJBHON PABOTBI CTYJIEHTA

OcHoBHBIE (HOPMBI OpPraHU3allMd CAMOCTOSATEIBLHON pPabOThI CTYJIEHTOB OIPEACIISIOTCS
CJICIYIOIUMH TTapaMeTpaMu:
- CoJepKaHue YUCOHOU TUCITUTIINHBI,
- ypOBEeHb 0Opa30BaHUS U CTEIECHb MOJATOTOBICHHOCTH CTYCHTOB;
- HEOOXOIUMOCTH YIOPSAA0UYEHHUS HarPy3KH CTYICHTOB IPH CaMOCTOSATEIILHOMN paboTe.

B cooTtBercTBUM ¢ peanm3anueil pabodeld TpPOrpaMMbl  JTUCHUIUIMHBI B PaMKax
CaMOCTOSITEIIbHON pabOThI CTYJICHTY HEOOXO0IUMO BBITIOJHUTH CJICAYIOIINE BHIBI paboT:

07151 HOO20MOBKU KO 8CeM BUOAM MEKYUie20 KOHMPOTAL:

- TIOBTOPEHHE MaTepuaja JCKIUH;

- CaMOCTOSITEJIbHOE U3YUYEHHUE Kypca;

- TOATOTOBKA K MPAKTHYECKUM 3aHATHAM U J1aOOPaTOPHBIM paboTam;

- TOATOTOBKA K KOHTPOJIbHOM paboTe, HAllMCaHWE KOHTPOJIbHOW paboThI;

- BBITIOJIHCHHE M HAIMCAHUE KypPCOBOW pabOTHI (MPOEKTA);

07151 NOO20MOBKU KO 8CEM BUOAM NPOMENHCYMOUHOU AmMmMeCcmayuu.

- TOATOTOBKA K 3a4ETYy;

- TOATOTOBKA K 9K3aMEHY.

OCOOCHHOCTBIO ~ OpraHW3alMM  CaMOCTOSATENbHOH  pabOThl  CTYJCHTOB  SIBJISIETCS
HEOOXOJIMMOCTh HE TOJIBKO TIOJTOTOBHTHCS K CIade 3adera /dK3aMeHa, HO U coOpaTh, 000OUTUTH,
CHCTEMAaTHU3UPOBATh, MPOAHAIU3UPOBATH HH(POPMAIIHIO TIO TEMaM JTUCIMILIAHEI.

TexHomoTUs OpraHU3alMKi CAMOCTOSITEIbHONW paOOThl CTYJIEHTOB BKJIIOYAET UCIIOIH30BAHNE
WH()OPMAITMOHHBIX U MAaTEPHAIBHO-TEXHHUECKUX PECYPCOB 00pa30BaTEIIBHOTO YUPEIKICHHUS.

CamocTosTenpHass paboTa MOXKET OCYIIECTBISTECS WHIUBUAYATHHO WJIH TPYyNIIaMH
CTYJICHTOB Kak online, Tak W Ha 3aHATHIX B 3aBUCHUMOCTH OT II€JIH, 00beMa, KOHKPETHON TeMaTHKH
CaMOCTOSITENIbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

B xauectBe ¢GopM M METOIOB KOHTPOJISI BHEAYJUTOPHON CaMOCTOSITCIIBHOW pabOThI
CTYJICHTOB MOTYT OBITh HCHOJB30BaHBI OOMEH WH(MOPMANMOHHBIMU (haliIamMu, CEMHUHApPCKHE
3aHATHS, TECTUPOBAHUE, OINpPOC, JOKIAN, pedepar, caMoOTYETh, KOHTPOJIbHBIC PabOTHI, 3alIUTa
KOHTPOJBHBIX M KYPCOBBIX paboOT (MPOEKTOB), 3amiMTa 3a4€THBIX Pa0OT B BHIE JOKJIaZa C
Mpe3eHTalreH U Jp.

Texymuii KOHTPOJIb pPe3ylbTaTOB BHEAYIUTOPHOM CAMOCTOATEIbHOW pabOThl CTY/IEHTOB
OCYIIIECTBIISICTCS B TIpe/esiax BPEMEHH, OTBEJICHHOTO Ha 00s3aTeibHbIC Y4YCOHBIC 3aHATHS I10
JTUCIUTUTHHE.

[IpoMeXyTOYHBIH KOHTPOJIb PpPE3yJbTaTOB BHEAYJAMUTOPHOW CaMOCTOSTEIBHOW pPabOThI
CTYJICHTOB OCYIIIECTBIISICTCS B MIpeiejiaXx BPEMEHH, OTBEJICHHOTO JIJIsl C/Ia4YM dK3aMeHa / 3a4éTa.

B Meroanueckux ykazaHHSAX MO KaKJIOMY BHJY KOHTPOJIS MPEACTABJICHBI MaTepHUAIIbI IS
CaMOCTOSITENIbHON pabOThl M PEKOMEHIAlUU 110 OPTraHU3alMK OTACIbHBIX €€ BUIOB.

METOJIUYECKHUE PEKOMEHIALIAM T10 MOJANOTOBKE
KO BCEM BUJIAM TEKYIIEIO KOHTPOJISI

IMoBTOpeHne MaTepuaa JeKIHii 1 CAMOCTOSITEILHOE H3yYeHHe Kypca

JIexMOHHBIN MaTepuall 110 JUCLHUIUIMHE U3J1araeTcsl B BUJIE YCTHBIX JIEKLIUN IIPENoIaBaTelIs
BO BpeMs ayIUTOPHBIX 3aHATUNA. CamocTosiTenbHas paboTa CTyIAEHTa BO BpeMs JIEKIIMOHHBIX
ayJIMTOPHBIX 3aHATUH 3aKIII0YAETCS B BEICHUU 3aluCell (KOHCIIEKTa JIEKIH).

KoHCHeKT nekuuid, BBINOJHAEMBIA BO BpEeMs ayAUTOPHBIX 3aHATHN, JIOMOJIHAETCS
CTyICHTOM IIpU CaMOCTOSITE]IbHOM BHEAyJAUTOPHOM H3YYEHUHM HEKOTOPBIX TEM Kypca.
CamocTosiTeIbHOE H3yYE€HHE TEM Kypca OCYIIECTBIISIETCSI HAa OCHOBE CIHMCKa OCHOBHOW U
JIOTIOJIHUTEIIBbHOU JINTEPATYphl K AUCLIUIUIMHE.

[lepeueHb OCHOBHOW H JIOTOJHHUTEIBHOW Y4eOHOW IUTEpaTypbl, HEOOXOAUMOM s
OCBOCHHS JUCUIUIUINHBI TPUBEIEH B paboyeil mporpaMme JUCIUTUINHBL.
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Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HallpaBJICHHbIE HA IOBTOPEHUE MaTepUala JEKINUNA U CAaMOCTOSITENIbHOE U3YUEHUE TEM Kypca:
07151 0871A0€HUS SHAHUAMU.
- KOHCIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- COCTaBJICHHUE IJIaHa TEKCTa;
- paboTa co ciloBapsMH, CIPaBOYHUKAMHU U HOPMAaTUBHBIMH JIOKyMEHTAMU;
- TMPOCMOTp OOyYaIOIIUX BHIC03AIUCEH.
07151 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JIEKIIUH;
- ToBTOpHas paboTa Ha/l yueOHBIM MaTEPHAIIOM;
- CcocTaBlieHHE TaOJHII JUIsl CUCTEMAaTH3aIMi Y4eOHOTro MaTeprana;
- W3y4YEHHE HOPMATUBHBIX MATEPUAJIOB;
- COCTaBJICHUE IUIaHa M TE3UCOB OTBETA HA BOMPOCHI JIJIsl CAMONPOBEPKH;
- OTBETHI Ha BONIPOCHI IS CAMOIIPOBEPKH;
- cocTraBlieHHe OubnuorpaduyecKkux CIUCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- BBINIOJTHEHHE PUCYHKOB, CXEM, S3CKU30B 000pYA0BaHUS;
- pedaekcUBHBIN aHaNMN3 MPOPECCHOHATHHBIX YMEHUH.
Tematnueckuil TUIaH W3yYeHUs AUCHUIUIMHBI M COAEpXaHHe Y4eOHOW JAMCIMILIMHBI
IIPUBE/IEHBI B paboveil mporpaMMe JUCIUIIUHBIL.
Bonpocs! ans camonpoBepKky MpUBeIeHbl YYeOHON TUTepaType 1Mo IUCIHUILUIMHE WIIH MOTYT
OBITh TPEJUIOKEHBI IMPENOJABATEIEM Ha JIGKIMOHHBIX ayJWTOPHBIX 3aHSATHUSX I10CIIE HM3YUYCHHS
KaKIOH TEMBEI.

IloaroroBka k NPAKTUICCKUM 3aHATUAM H ﬂaﬁopaToprIM paﬁoTaM

Ilpaxmuueckue 3awsamus TO JUCHUUIUIMHE BBICTYMAIOT CPEICTBOM (OpPMHUpPOBAHUS Yy
CTYJIEHTOB CHCTEMbl HHTETPUPOBAHHBIX YMEHUIl M HAaBBIKOB, HEOOXOJUMBIX Ul OCBOEHUS
npoecCHOHATBPHBIX KOMIIETEHIIMM, a TakkKe YMEHHUI ONpeaensiTh, pa3padaTbiBaTh U MPUMEHSTH
ONITUMAJIEHBIE METO/IbI pEeIIeHHsI TPO(ECCHOHATBHBIX 3a/1a4.

Ha npakTuyeckux 3aHATHAX MNPOUCXOJHUT 3aKPEIUICHHE TEOPETHUECKUX 3HaHWMH,
MOJyYEHHBIX B XOJI€ JIEKIIMH, OCBAaUBAIOTCS METOJUKH U JITOPUTMBI PEIICHUs TUIOBBIX 3ajay IO
o0pa3ily U BapuaHTHBIX 3a7a4, pa3OuparoTcsl MpUMephl MPUMEHEHUSI TEOPETUYECKUX 3HAHUHU IS
IIPAKTUYECKOTO HCIIOJIb30BAHHUS, BBINOJHSIOTCA JOKJIAAbl C MPE3eHTAlUel IO ONpeeTIeHHbIM
y4eOHO-MIPAKTHYECKUM, y4eOHO-UCCIEAOBATEICKUM HIIM HAYYHBIM T€MaM C MOCIEAYIOIIUM HX
00CyXICHUEM.

Pekomenayemble 3amaHusi Ui CaMOCTOSITENIBHOM BHEAyJIUTOPHOM pabOThl CTY/EHTA,
HaIpaBJIEHHbIE HA TIOJTOTOBKY K MPAKTUYECKUM 3aHATHUSIM:

0J1s1 0871A0€HUS SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTa co cloBapsMHU, CIPAaBOYHUKAMH 1 HOPMAaTUBHBIMH IOKyMEHTAMU;
- IpOCMOTp OOyYarOLIMX BHIC03AIUCEH.
O0J1s1 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIIHiA;
- OTBETHI Ha BOIPOCHI JIJIs1 CAMOIIPOBEPKH;
- MOJArOTOBKA ITyOJMYHBIX BBICTYIUICHUN;
- cocTraplieHHe OubnuorpaduIecKux CIMCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- pelieHue 3a7a4 mo oopasily ¥ BapuaTHUBHBIX 33/a4;
- BBIIOJHEHHE PUCYHKOB, CXEM, 3CKU30B 000pYA0BaHUS;
- peduiekcUBHBIN aHAN3 MPOo(ecCHOHATBHBIX YMEHUH.



Tematuueckuii IaH W3y4YeHHS AUCUUIUIMHBI M COJEpXKaHWE Y4YeOHOW TUCIMIUTMHBI
MpUBEIEHBI B paboveil mporpaMMme JUCIUILTHHBL.

Jlabopamopnvie 3anamus TO JIHUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUSA Y
CTYJICHTOB HaBBIKOB pabOTHl C UCIOJIB30BAHUEM JIA0OPATOPHOTO OOOPYIOBAHUS, IIIAHUPOBAHUS U
BBITIOJIHEHHUSI  OKCIIEPUMEHTOB, O(OpMIICHHS OTYETHOM JTOKYMEHTAMHM TIO  BBIMOJHEHHIO
J1a00paTOPHBIX padoT.

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBJieHHbIC HA TIOJTOTOBKY K JJAOOPATOPHBIM 3aHATHUSIM:

07151 0871A0€HUS SHAHUAMU.

- U3y4YeHHE METOJUK paboThl C HCIONb30BAHHEM pPA3IMYHBIX BHUJAOB M THUIIOB
71a00paTOPHOTO 000PYAOBAHHS;
- HW3yYeHHeE MpaBWJ O€30MacHOM PKCIUTyaTaluy Jab0paTopHOTro 000pYI0BAHUS;
- paboTa co cioBapsMH, CIPAaBOYHUKAMHU 1 HOPMATUBHBIMH JIOKyMEHTAMHU.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:
- COCTaBJICHHE IJIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBlieHHE OTYETHOM TOKYMEHTAILIUHU IO Pe3yJIbTaTaM dKCIEPUMEHTUPOBAHUS;
- aHanutuyeckas oOpaboTKa pe3yiabTaTOB HKCIIEPUMEHTOB.
07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!
- BBIIOJHEHHE PUCYHKOB, CXEM, ICKU30B 000pYA0BaHUS;
- oopmieHue OTYETHOM TOKyMEHTAILIMU IO BBHITIOTHEHHIO JIA0OPATOPHBIX padoT.

IToaroToBKa M HANMUCAHHE KOHTpOJIbHOﬁ paﬁoTbI

Konmponvnas  paboma — WHAMBHIyaldbHas  JAEATENIBHOCTh  OOydarouierocs IO
KOHIICHTPUPOBAaHHOMY  BBIPOKEHHIO HAKOIJICHHOTO 3HAHHS, OO0ECNeYnBaeT BO3MOXHOCTD
OJTHOBPEMEHHOM paboThl BceM oOydaromMcs 3a (UKCUPOBAHHOE BpEMs 10 OJHOTUIIHBIM
3aJaHUsAM, YTO TIO3BOJISIET MPEIOJAaBaTeNI0 OICHUTh BcexX oOywaromuxcs. KonTponpHas pabora
ABJISIETCA CPEICTBOM IPOBEPKH YMEHUH NPUMEHATh MOJY4YEHHbIE 3HAHUS AJIS pELIeHUs 3anady
OTIPEIeIIEHHOTO THIIA TIO0 TEME WIIN Pa3JIeIy.

PexomeHayemble 3aJaHusi A CaMOCTOSITEIbHON BHEAayAUTOPHOM pabOThl CTYAEHTa,
HarpaBJICHHbIE Ha MMOJTOTOBKY K KOHTPOJIBHOM padoTe:

O0J1s1 0871A0€HUS. SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTta co cIoBapsIMH, CIIPaBOYHUKAMU U HOPMAaTHUBHBIMH JJOKYMEHTaMHU.
0714 3aKpenieHusi U CUCMeMamu3ayu 3HAHUL:
- paboTa ¢ KOHCTIEKTOM JIEKIIHA;
- OTBETHI Ha BOIPOCHI JUUIsI CAMOIIPOBEPKH.
0714 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- peuieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHEHHE PUCYHKOB, CX€M, 3CKU30B 000PYAOBaHMS;
- oopmieHne OTYETHON JOKYMEHTAIMH IO BHITIOJHEHUIO KOHTPOJIHOW PaOOTHI.

KonTtponbHas pabota MOXKeET ObITh BBINOJIHEHA B BUJIE TOKJIAA C MPE3eHTaLUeH.

Hoxnao ¢ npezenmayueli — 3TO MyOIUYHOE BHICTYIJICHHUE TI0 MPEICTABICHUIO TTOTYYEHHBIX
pe3yabTaTOB 3HAHUM IO OINpPENEIEHHON Y4eOHO-IIPAKTUYECKOH, y4eOHO-HCCIe10BaTeNbCKON WU
Hay4YHOU TeME.

[Tpyn moaroroBke AOKIaga ¢ Mpe3eHTalued o0ydaroluiics NOKEH MPOJEeMOHCTPHUPOBATH
YMEHHE CaMOCTOSITEIHHOTO M3Y4YeHHS OTJENIBHBIX BOIPOCOB, CTPYKTYPHUPOBAaHUS OCHOBHBIX
HOJIOXKEHUH paccMaTpUBaeMbIX MpPoOeM, MyOIMYHOrO BBICTYIJICHMS, MO3MLIMOHUPOBAHHS ceOs
nepea KOJUIGKTHMBOM, HaBBIKM PabOTHl ¢ OuOIMorpadudeckMMy HCTOYHHUKAMH U O(GOPMIICHUS
HayYHbIX TEKCTOB.



B xo/1e moArOTOBKY K JOKIIAY C Pe3eHTaIMel o0yJaronemMycst He00X0IuMO:

- BbIOpaTh TEMY M ONPEICIIUTD 1IE)Tb BHICTYIIICHHS,

- OCYIIECTBHUTH COOp MaTepHualia K BRICTYILICHHIO;

- OpraHM30BaTh pabOTy ¢ HCTOYHHKAMU;

- -BO BpeMsl M3y4YCHHUS MCTOYHUKOB CJICyeT 3allMChIBATh BOMPOCHI, BOSHUKAIOIIUE IT0
Mepe 03HAKOMJICHUS, KITFOUEBBIC CII0BA, MBICIIH, CYXICHUS; TPEJCTABIIATh HArJIsTHbIC
MPUMEPBI U3 IPAKTUKU;

- c(hopMyIHpOBaTh BO3MOXKHBIC BOIIPOCHI 1O TeMe JOKJIaja, MOATOTOBHUTH TE3HMCHI
OTBETOB Ha HUX;

- oOpaborarh MaTepual M NPEJICTAaBUTh €ro B BHJE 3aKOHYCHHOTO JOKJIaaa |
MPE3CHTAIINH.

[Tpu BBITOJIHEHUU KOHTPOJILHOM pabOThI B BUJC JOKJIAa C NMPE3CHTAIIMEH CaMOCTOSTEIbHAS
paboTa cTy/IeHTa BKIIFOYaeT B ceOsl:
ON151 0BNIAOEHUSA 3HAHUAMU.

- YTEHHWE OCHOBHOE W JIOTIOJTHUTEIHHON JTUTEPATypPHI M0 3aIaHHOW TeMe JO0KIIaa;

- COCTaBJEHHUE IUIaHa JOKIaa;

- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATHBHBIMH JIOKyMEHTAMU;

- TPOCMOTpP 0OyYaIONIUX BHICO3AIUCEH 110 TeME JOKJIaaa

0151 3aKpenieHus U CUCeMAmu3ayuy 3HaHUIL:

- COCTaBJICHHE IJIaHa ¥ TE3MCOB MPE3CHTAIMHU 10 TeMe JOKIIaa;

- COCTaBJICHHUE MPE3CHTAIUHY;

- cocTaBlieHHue OMOIHOrpaduIecKoro CrMcKa mo TeMe JA0KIaaa;

- TOJTOTOBKA K IyOJUYHOMY BBICTYILJICHHIO;

- COCTaBJICHHUE BO3MOYKHBIX BOIPOCOB IO TeME JO0KJIaa U OTBETOB Ha HHX.

07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!

- NyOJUYHOE BBICTYIUICHUE;

- BBINIOJTHEHUE PUCYHKOB, CXEM, ICKU30B 000pYI0BaHUS;

- pedIIeKCHBHBIN aHAIN3 MPO(YECCHOHATBHBIX YMEHHH.

BapuaHThl KOHTPOJBHBIX PaObOT ¥ TEMBI JOKIAIO0B MPUBEIACHBI B KOMIUICKTE OIIEHOYHBIX
CPEJICTB AUCIUILINHBIL.

IMoaroroBkKa K BHINOJHEHHIO M HATIMCAHUIO KYPCOBOi padoThl (IPOeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS JUIsl IEMOHCTPAIIUU 00yJarOIUMCsT YMEHUN
pabotath ¢ OOBEKTAMU  W3y4YCHUS, KPUTUYCCKUMHU  HCTOYHUKAMH, CIOPABOYHOU U
SHIMKJIONEANYECKON JIUTEPaTypol, IOTUYHO U TPAMOTHO M3JIaraTh COOCTBEHHBIE YMO3aKIIOUCHHS
U BBIBOJIbI, OOOCHOBBIBATh M CTPOHTH ANPHOPHYIO MOJIENh M3ydaeMoOro OO0BhEKTa WM IpoIlecca,
CO3/1aBaTh CO/IECPKATEIHHYIO MPE3EHTAINIO BBITIOJIHEHHON pabOTHI.

[Ipy BBIIOJIHEHWW W 3alIUTe KypCOBOM paboOThl (MPOEKTA) OICHUBACTCS YMEHUE
CaMOCTOSITENIbHOM paboThl ¢ O00BEKTaMU M3yUEHUs, CIPABOYHOM JUTEpaTypol, JIOTUYHO U
IPaMOTHO WU3JaraTh COOCTBEHHBIC YMO3AKIFOUCHUS M BBIBOJIBI, OOOCHOBBIBATH BBIOPAHHYIO
TEXHOJIOTHUYECKYI0O CXEeMy W TPUHATBIA THUI W KOJMYECTBO OOOpYyJOBaHMSA, CO3/1aBaTh
COJICPIKATEITBHYIO MTPE3CHTAIMIO BBHIITOJIHEHHOW PabOTHI (MOSCHUTEILHYIO 3alUCKy W TpaduuecKuit
Marepuan).

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBlieHHbIE HA TIOJTOTOBKY K KypCOBOU paboTe (IPOEeKTy):

07151 0871A0€HUS SHAHUAMU.

- YTEHHE OCHOBHOMI M JOTIOHUTEIHHON JTUTEPATYPhI;
- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATUBHBIMH JIOKyMCHTAMU;
- COCTaBJieHHE IJIaHa BBIIOJIHEHUSI KypPCOBOIl pabOTHI (ITPOEKTA);
- COCTaBJICHUE CIHCKA MCIIOJIb30BAHHBIX HCTOUHUKOB.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:



- paboTta y4eOHO-METOJUYECKUMH MaTepHallaMH MO BBIOJHEHHUIO KYypCOBOH pabOTHI
(mpoekTa);
- W3y4YeHHE OCHOBHBIX METOJMK pacyéra TEXHOJOTMUECKHUX CXEM, BbIOOpa M pacuéra
000pyT0BaHNS;
- TOATOTOBKA TE3MCOB OTBETOB Ha BOIMPOCHI MO0 TEMATHKE KYPCOBOM pabOTHI (IIPOEKTa).
071 (hOPMUPOBAHUSL HABLIKOG U YMEHUIL:
- pemieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHCHHE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEKEH;
- oopmieHne TeKCTOBON U rpaduIecKoil TOKyMEHTAIINH.
Tematuka KypcOBBIX Pa0OT (IPOCKTOB) TPUBEACHBI B KOMIUIEKTE OIICHOUHBIX CPEICTB
JUCHIUTUIAHBL.

METOJANYECKHE PEKOMEHIALIMA
MO NOATOTOBKE K MPOMEKYTOYHOM ATTECTALIUU

IMoaroroBka k 3a4éTy

3auéT Mo AUCUUIUIMHE MOXKET ObITh MPOBEAEH B BUJE TECTa WM BKJIIOYATh B ceOsl 3aIIUTY
KOHTPOJILHOHM PaOOTHI (TOKIAA ¢ IPE3CHTAIUCH).

Tecm — 3TO cucTeMa CTaHJIAPTU3UPOBAHHBIX 3aJlaHUM, MO3BOJIAIOIIAS ABTOMAaTU3UPOBATH
HpoIEeypy U3MEPEHUS YPOBHS 3HAaHUH U yMEHMH 00yvaromerocs.

[Tpu camocTOSTENbHON MOATOTOBKE K 3auéTy, NMPOBOAMMOMY B BHJIE TECTa, CTYACHTY
HEO0OXOIUMO:

- mpopaboTatb WHGOPMAIMOHHBIN MaTrepuan (KOHCHEKT JeKIui, ydeOHoe mocolue,

y4eOHMK) O AMCLUUIUIMHE;, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTeleM I0 BOIPOCY
BbIOOPA JIOTIOJIHUTENBHON YUE€OHOM JIUTEPaTyPBhI;

- BBIACHUTb  YCIIOBMS  TIPOBEJECHHs  TecTa: KOJMYECTBO  BONPOCOB B  TECTe,
IIPOJOKUTEIBHOCTD BBIMIOJIHEHHS TECTA, CUCTEMY OLIEHKHM PE3yJIbTaTOB U T. 11.;

- npuctynas K paboTe ¢ TECTOM, Hy’>KHO BHUMATEIbHO U J0 KOHIIA NMPOYUTATh BONPOC U
IpeJyiaraéMble BapuaHTbl OTBETOB, BbIOpaTh MpaBUIIbHBIE (MX MOYKET ObITh HECKOJBKO),
Ha OT/IENBbHOM JIUCTKE OTBETOB BIMCATh IM(pYy Bompoca U OyKBbI, COOTBETCTBYIOILIHUE
IIPABUJIbHBIM OTBETaM.

B mnpouecce BBINONHEHUS TeCTa PEKOMEHIYETCS NPUMEHATh HECKOJIBKO IOAXOJ0B B
pemieHnn 3anaHuil. Takas cTparervss mo3BOJIIET MAaKCHUMajJbHO TMOKO OINEpPHUpPOBaTH METOJaMU
peleHNs, HaxoAs KaXIbld pa3 ONTHMalbHbIM BapuaHT. He HyXXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHM Ha TPYIHBINA BOIIPOC, a Cpa3zy MEPEXOAUTh K JIPYTMM TECTOBBIM 3a/laHUsIM, K TPYAHOMY
BOIPOCY MOXXHO 00paTUThCS B KoOHLE. HeoOxoaumo ocTaBUTh BpeMs Ul HNPOBEPKH OTBETOB,
4TOOBI N30€KaTh MEXaHUUECKHUX OLIHOOK.

3ayér TakkKe MOXKET NPOXOJUTh B BMJE 3allUThl KOHTPOJIBHOM paboThl (IOKJIam ¢
npeseHTauuen). MeTtoauueckue peKOMEHJAlMK 10 MOJrOTOBKE W BBIIOJHEHHUIO JOKJIaga C
npe3eHTanuel npuBeaeHsl B 1. «IloaroroBka u HanmMcaHue KOHTPOJIBHOW PabOTh».

IToaroroBka K IK3aMEHY

[TpomexxyTouHast aTTECTAIlUsl 10 WTOTAaM OCBOCHHS JTUCIHUIUIMHBI TPOBOIUTCS B (dopme
JK3aMeEHa.

bumer Ha »K3amMeH BKIOYaeT B ce0sd TEOPETHUYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3a]JaHUSI.

Teopemuueckuti  6onpoc — WHAMBUAYaJIbHAs JICATCIBHOCTh  OOYyYalomerocs IIo
KOHLIEHTPUPOBAHHOMY  BBIP@XKECHHIO HAKOIUICHHOTO 3HAHHUA, O0OECIEeUMBAaeT BO3MOXKHOCTH
OJIHOBPEMEHHOW pabOThl BceM OOydaromuMcs 3a (PUKCHpOBaAaHHOE BpeMsl IO OJHOTHITHBIM
3aJIaHUSM, YTO TTO3BOJISIET MPETIOIABATEINIO OIEHUTHh BCEX 00YJaIOIINXCSL.



Ilpakxmuxo-opuenmupogsannoe 3a0anue — CPEICTBO NPOBEPKU YMEHUN IPUMEHSITH
NOJTYyYEeHHBIE 3HAHUS JUIsl pellICHHs 3a]1a4 ONpeIeJIEHHOI0 THIIA MO ONPe/IeIeHHON TeMe.
[Tpu caMocCTOSATENBHOM OATOTOBKE K AK3aMEHY CTYACHTY HEOOXOAUMO:

MOJIyYUTh TIEpPEeYeHb TEOPETUYECKUX BOIIPOCOB K IK3AMEHY;
npopaboTaTh MPOUICHHBIA MaTepHal (KOHCIICKT JIEKIINH, yueOHOe TTocoOne, yUeOHHK)
M0 TUCIUIUINHE, P HEOOXOAUMOCTH U3yUUTh JOMOJHUTENbHbIE HCTOUHUKH;
COCTaBUTH TUJIAHBI U TE3UCHI OTBETOB HA BOMPOCHI;

npopadoTaTh BCE TUIBI MPAKTHUKO-OPUEHTUPOBAHHBIX 3aJaHH;

COCTaBUTH JITOPUTM PEIICHUs OCHOBHBIX THUIIOB 33]1ay;

BBISICHUTH YCIIOBHUS MPOBEACHUS IK3aMEHA: KOJUYECTBO TEOPETHUYECKUX BOIPOCOB U
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/IaHu B HK3aMEHALlMOHHOM ourere,
MPOAOKUTEIBHOCT, U (OpMy TpPOBEICHHS dK3aMeHa (YCTHBIA MM MUCHhMEHHBIN),
CHUCTEMY OIICHKHU Pe3yJIbTaTOB U T. 1.;

npuctynas K paboTe ¢ SK3aMEHAIIMOHHBIM OMIIETOM, HY»KHO BHUMATEIbHO MPOYUTATH
TEOPETUUECKHE BOTIPOCHI U YCIOBUS IPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHNS;

IpU YCJIOBHH MPOBEACHUS YCTHOTO IK3aMEHA COCTaBUTH IUIaH M TE3UCHI OTBETOB Ha
TEOPETUYECKHE  BOMPOCHI, KPaTKO  M3JOXKHUTh  XOJ  PELICHUs  MPaKTUKO-
OpPUEHTHPOBAHHOTO 3a/IaHUS;

MIPU yCJIIOBUU MPOBEJICHUS MUCHbMEHHOTO 9K3aMEHa J1aTh MOJHbIC MMChMEHHBIE OTBETHI
Ha TEOPETUYECKHE BOMPOCHI; U3JIOKUTH XOJI PEHICHHUsS MPAKTHUKO-OPUEHTUPOBAHHOTO
3a/IaHMsl C YUCIICHHBIM pacuy€TOM UCKOMBIX BEJIMYHUH.
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BBEJIEHUE

Camocmosmenvhas paboma cmyOoeHmos — 3TO Pa3HOOOpa3HbIE BHIBI JEATEILHOCTH
CTYACHTOB, OCYIIECTBIIIEMbIE TIOZ PYKOBOJCTBOM, HO 0€3 HEMOCPEACTBEHHOTO YYaCTHs
MpernoaaBaress B ay IMTOPHOE W/WIIH BHEAYAUTOPHOE BPEMSL.

3t0 ocobast popma 0OydeHUs IO 3aJaHUsIM IIPETIoIaBaTeNsl, BBIOJHEHHE KOTOPBIX TpeOyeT
AKTUBHOM MBICIUTEIHHON, TOUCKOBO-UCCIEA0BATEIHCKON U aHATUTUYECKON NESTEIbHOCTH.

MeTo0NIOTHYECKYI0O ~ OCHOBY  CaMOCTOSITEIbHOM  pabOTBI  CTYJIEHTOB  COCTaBISICT
JESTEIbHOCTHBIN TMOAXO0J, KOT/a Ied OOy4deHHs OpUEHTHpPOBaHBl Ha (OPMUPOBAHHE YMEHUI
pemaTth THUIIOBBIE M HETUIIOBBIE 3a7ayd, TO €CTh Ha peajibHble CUTYalluH, TJIe CTYJCHTaM HaJo
MPOSBUTH  3HAHWE  KOHKPETHON  JIUCHUIUIMHBI,  HCIOJIb30BaTh  BHYTPUIIPEIMETHBIE U
MEXITPEIMETHBIE CBS3H.

Llenp camocToATENbHONW pabOThl — 3aKpeIyieHHe 3HAHUM, MOJYYEHHBIX Ha ayTUTOPHBIX
3aHATHUAX, (POPMUPOBAHKE CIIOCOOHOCTH MPUHUMAThH Ha €0 OTBETCTBEHHOCTH, PEUIATh MPOOIIEMY,
HaXOAUTh KOHCTPYKTHUBHBIC BBIXOJIbI U3 CIOKHBIX CUTYallUl, pa3BUBAaTh TBOPUYECKHE CIIOCOOHOCTH,
npruoOpeTeHre HaBbIKa OPraHU30BBIBATH CBOE BpEeMs

Kpome Toro camocrositenibHas paboTa HampaBlieHa Ha 0Oy4eHHE CTyJIeHTa OCMBICICHHO U
CaMOCTOSITENIFHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHajioM, 3aTeéM C HaydyHOW HH(pOpMaIHeH,
3aJI0’)KUTh OCHOBBI CaMOOpPTaHHW3allMM ¥ CaMOBOCIUTAHHS C TeM, 4YTOObl NPUBUTH yMEHHE B
JabHEHIIeM HEeMPEePBIBHO MOBBIIIATH CBOW MPO(ECCHOHANTBHBIN YPOBEHb.

CamocTtosTenbHas paboTa peajan3yeT ciaeayIole 3a1a4n:

- CHCTEMaTHM3alusi M 3aKPEIUICHWE TIOJyYeHHBIX TEOPETHUECKUX 3HAHMHA |
MPAaKTUUECKUX YMEHUH CTYJCHTOB;

- yriyOJeHre U paciiupeHre TEeOPETUIECKIX 3HAHH;

- (dopMmupoBaHHE YMEHHUH UCMNOJIH30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEW W AaKTUBHOCTU CTYJEHTOB: TBOPUYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- (opMHpOBaHHE CAMOCTOSITENILHOCTH MBIIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO M CaMOPEaTH3aINH;

- (opmupoBanue mnpakTHYecKux (00mEey4eOHBIX W TPO(PECCHOHATBHBIX) YMEHUU H
HABBIKOB;

- pa3BUTHE HCCIEA0BATEIbCKUX YMEHHIA;

- TIOJly4eHHWE  HABBIKOB  A(PQPEKTUBHON  CaMOCTOSITENHLHOW  MPOQECCHOHATBHON
(MpakTUYeCKOi U HAyYHO-TEOPETHUECKOM) 1eATETbHOCTH.

B yueOHOM mporiecce BBIIENAIOT ABa BUA CAMOCTOATEIBHON paboThI:

- ayJuTOpHAas;

- BHeayAUTOpHas.

Ayoumopnas camocmosimenvuas paboma TO JTUCHUTIMHE BBITIONHSACTCS Ha Y4YeOHBIX
3aHATHUAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM MPEIOaBATENs U MO €ro 3a/1aHuIo.

Bueayoumopnas camocmosmenvuas paboma — TUIaHUpyeMas —ydeOHas, y4eOHO-
UCCIIEIOBATEIbCKasl, HAYYHO-HCCIIEOBATENbCKass  pabdoTa  CTYJCHTOB,  BBIMOJNHSAEMas  BO
BHEAyIUTOPHOE BpeMs I10 33JJaHUI0 U IPU METOJAUYECKOM PYKOBOJCTBE IMpernojaBaTens, Ho 0e3 ero
HETIOCPEJCTBEHHOTO yUaCTHSI.

CamocTtosaTenbHas paboTa, HE IPEAYCMOTPEHHAsT 00pa30BaTENIbHON MPOrpaMMoi, Y4eOHBIM
TUTAHOM M y4eOHO-METOJMUYECKUMH MaTepHallaMH, PACKPBIBAIOUIMMU M KOHKPETHU3UPYIOIIUMHU HX
CoJlep’KaHue, OCYIIECTBISICTCS CTYJIEHTaMH HWHHMIIMATUBHO, C IIENIbI0 pealu3aliil COOCTBEHHBIX
y4eOHBIX M HAYYHBIX HHTEPECOB.

Hns OGonee 3(h(EKTUBHOTO BBHIMOJIHEHHUS CAMOCTOSTENIbHON paboThl O AUCIMILIMHE
npernojaBaTelb PEKOMEHAYET CTYJICHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOOus JUIs
paboThl, XapakTepu3yeT Hauboliee palHOHAIbHYI0O METOAMKY CaMOCTOATEIbHOW paboThl,
JIEMOHCTPHPYET paHee BBHITIOJTHEHHBIE CTYAGHTaMH pabOThI U T. TI.



BUJbI CAMOCTOSATEJBHON PABOTBI CTYJIEHTA

OcHoBHBIE (HOPMBI OpPraHU3allMd CAMOCTOSATEIBLHON pPabOThI CTYJIEHTOB OIPEACIISIOTCS
CJICIYIOIUMH TTapaMeTpaMu:
- CoJepKaHue YUCOHOU TUCITUTIINHBI,
- ypOBEeHb 0Opa30BaHUS U CTEIECHb MOJATOTOBICHHOCTH CTYCHTOB;
- HEOOXOIUMOCTH YIOPSAA0UYEHHUS HarPy3KH CTYICHTOB IPH CaMOCTOSATEIILHOMN paboTe.

B cooTtBercTBUM ¢ peanm3anueil pabodeld TpPOrpaMMbl  JTUCHUIUIMHBI B PaMKax
CaMOCTOSITEIIbHON pabOThI CTYJICHTY HEOOXO0IUMO BBITIOJHUTH CJICAYIOIINE BHIBI paboT:

07151 HOO20MOBKU KO 8CeM BUOAM MEKYUie20 KOHMPOTAL:

- TIOBTOPEHHE MaTepuaja JCKIUH;

- CaMOCTOSITEJIbHOE U3YUYEHHUE Kypca;

- TOATOTOBKA K MPAKTHYECKUM 3aHATHAM U J1aOOPaTOPHBIM paboTam;

- TOATOTOBKA K KOHTPOJIbHOM paboTe, HAllMCaHWE KOHTPOJIbHOW paboThI;

- BBITIOJIHCHHE M HAIMCAHUE KypPCOBOW pabOTHI (MPOEKTA);

07151 NOO20MOBKU KO 8CEM BUOAM NPOMENHCYMOUHOU AmMmMeCcmayuu.

- TOATOTOBKA K 3a4ETYy;

- TOATOTOBKA K 9K3aMEHY.

OCOOCHHOCTBIO ~ OpraHW3alMM  CaMOCTOSATENbHOH  pabOThl  CTYJCHTOB  SIBJISIETCS
HEOOXOJIMMOCTh HE TOJIBKO TIOJTOTOBHTHCS K CIade 3adera /dK3aMeHa, HO U coOpaTh, 000OUTUTH,
CHCTEMAaTHU3UPOBATh, MPOAHAIU3UPOBATH HH(POPMAIIHIO TIO TEMaM JTUCIMILIAHEI.

TexHomoTUs OpraHU3alMKi CAMOCTOSITEIbHONW paOOThl CTYJIEHTOB BKJIIOYAET UCIIOIH30BAHNE
WH()OPMAITMOHHBIX U MAaTEPHAIBHO-TEXHHUECKUX PECYPCOB 00pa30BaTEIIBHOTO YUPEIKICHHUS.

CamocTosTenpHass paboTa MOXKET OCYIIECTBISTECS WHIUBUAYATHHO WJIH TPYyNIIaMH
CTYJICHTOB Kak online, Tak W Ha 3aHATHIX B 3aBUCHUMOCTH OT II€JIH, 00beMa, KOHKPETHON TeMaTHKH
CaMOCTOSITENIbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

B xauectBe ¢GopM M METOIOB KOHTPOJISI BHEAYJUTOPHON CaMOCTOSITCIIBHOW pabOThI
CTYJICHTOB MOTYT OBITh HCHOJB30BaHBI OOMEH WH(MOPMANMOHHBIMU (haliIamMu, CEMHUHApPCKHE
3aHATHS, TECTUPOBAHUE, OINpPOC, JOKIAN, pedepar, caMoOTYETh, KOHTPOJIbHBIC PabOTHI, 3alIUTa
KOHTPOJBHBIX M KYPCOBBIX paboOT (MPOEKTOB), 3amiMTa 3a4€THBIX Pa0OT B BHIE JOKJIaZa C
Mpe3eHTalreH U Jp.

Texymuii KOHTPOJIb pPe3ylbTaTOB BHEAYIUTOPHOM CAMOCTOATEIbHOW pabOThl CTY/IEHTOB
OCYIIIECTBIISICTCS B TIpe/esiax BPEMEHH, OTBEJICHHOTO Ha 00s3aTeibHbIC Y4YCOHBIC 3aHATHS I10
JTUCIUTUTHHE.

[IpoMeXyTOYHBIH KOHTPOJIb PpPE3yJbTaTOB BHEAYJAMUTOPHOW CaMOCTOSTEIBHOW pPabOThI
CTYJICHTOB OCYIIIECTBIISICTCS B MIpeiejiaXx BPEMEHH, OTBEJICHHOTO JIJIsl C/Ia4YM dK3aMeHa / 3a4éTa.

B Meroanueckux ykazaHHSAX MO KaKJIOMY BHJY KOHTPOJIS MPEACTABJICHBI MaTepHUAIIbI IS
CaMOCTOSITENIbHON pabOThl M PEKOMEHIAlUU 110 OPTraHU3alMK OTACIbHBIX €€ BUIOB.

METOJIUYECKHUE PEKOMEHIALIAM T10 MOJANOTOBKE
KO BCEM BUJIAM TEKYIIEIO KOHTPOJISI

IMoBTOpeHne MaTepuaa JeKIHii 1 CAMOCTOSITEILHOE H3yYeHHe Kypca

JIexMOHHBIN MaTepuall 110 JUCLHUIUIMHE U3J1araeTcsl B BUJIE YCTHBIX JIEKLIUN IIPENoIaBaTelIs
BO BpeMs ayIUTOPHBIX 3aHATUNA. CamocTosiTenbHas paboTa CTyIAEHTa BO BpeMs JIEKIIMOHHBIX
ayJIMTOPHBIX 3aHATUH 3aKIII0YAETCS B BEICHUU 3aluCell (KOHCIIEKTa JIEKIH).

KoHCHeKT nekuuid, BBINOJHAEMBIA BO BpEeMs ayAUTOPHBIX 3aHATHN, JIOMOJIHAETCS
CTyICHTOM IIpU CaMOCTOSITE]IbHOM BHEAyJAUTOPHOM H3YYEHUHM HEKOTOPBIX TEM Kypca.
CamocTosiTeIbHOE H3yYE€HHE TEM Kypca OCYIIECTBIISIETCSI HAa OCHOBE CIHMCKa OCHOBHOW U
JIOTIOJIHUTEIIBbHOU JINTEPATYphl K AUCLIUIUIMHE.

[lepeueHb OCHOBHOW H JIOTOJHHUTEIBHOW Y4eOHOW IUTEpaTypbl, HEOOXOAUMOM s
OCBOCHHS JUCUIUIUINHBI TPUBEIEH B paboyeil mporpaMme JUCIUTUINHBL.
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Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HallpaBJICHHbIE HA IOBTOPEHUE MaTepUala JEKINUNA U CAaMOCTOSITENIbHOE U3YUEHUE TEM Kypca:
07151 0871A0€HUS SHAHUAMU.
- KOHCIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- COCTaBJICHHUE IJIaHa TEKCTa;
- paboTa co ciloBapsMH, CIPaBOYHUKAMHU U HOPMAaTUBHBIMH JIOKyMEHTAMU;
- TMPOCMOTp OOyYaIOIIUX BHIC03AIUCEH.
07151 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JIEKIIUH;
- ToBTOpHas paboTa Ha/l yueOHBIM MaTEPHAIIOM;
- CcocTaBlieHHE TaOJHII JUIsl CUCTEMAaTH3aIMi Y4eOHOTro MaTeprana;
- W3y4YEHHE HOPMATUBHBIX MATEPUAJIOB;
- COCTaBJICHUE IUIaHa M TE3UCOB OTBETA HA BOMPOCHI JIJIsl CAMONPOBEPKH;
- OTBETHI Ha BONIPOCHI IS CAMOIIPOBEPKH;
- cocTraBlieHHe OubnuorpaduyecKkux CIUCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- BBINIOJTHEHHE PUCYHKOB, CXEM, S3CKU30B 000pYA0BaHUS;
- pedaekcUBHBIN aHaNMN3 MPOPECCHOHATHHBIX YMEHUH.
Tematnueckuil TUIaH W3yYeHUs AUCHUIUIMHBI M COAEpXaHHe Y4eOHOW JAMCIMILIMHBI
IIPUBE/IEHBI B paboveil mporpaMMe JUCIUIIUHBIL.
Bonpocs! ans camonpoBepKky MpUBeIeHbl YYeOHON TUTepaType 1Mo IUCIHUILUIMHE WIIH MOTYT
OBITh TPEJUIOKEHBI IMPENOJABATEIEM Ha JIGKIMOHHBIX ayJWTOPHBIX 3aHSATHUSX I10CIIE HM3YUYCHHS
KaKIOH TEMBEI.

IloaroroBka k NPAKTUICCKUM 3aHATUAM H ﬂaﬁopaToprIM paﬁoTaM

Ilpaxmuueckue 3awsamus TO JUCHUUIUIMHE BBICTYMAIOT CPEICTBOM (OpPMHUpPOBAHUS Yy
CTYJIEHTOB CHCTEMbl HHTETPUPOBAHHBIX YMEHUIl M HAaBBIKOB, HEOOXOJUMBIX Ul OCBOEHUS
npoecCHOHATBPHBIX KOMIIETEHIIMM, a TakkKe YMEHHUI ONpeaensiTh, pa3padaTbiBaTh U MPUMEHSTH
ONITUMAJIEHBIE METO/IbI pEeIIeHHsI TPO(ECCHOHATBHBIX 3a/1a4.

Ha npakTuyeckux 3aHATHAX MNPOUCXOJHUT 3aKPEIUICHHE TEOPETHUECKUX 3HaHWMH,
MOJyYEHHBIX B XOJI€ JIEKIIMH, OCBAaUBAIOTCS METOJUKH U JITOPUTMBI PEIICHUs TUIOBBIX 3ajay IO
o0pa3ily U BapuaHTHBIX 3a7a4, pa3OuparoTcsl MpUMephl MPUMEHEHUSI TEOPETUYECKUX 3HAHUHU IS
IIPAKTUYECKOTO HCIIOJIb30BAHHUS, BBINOJHSIOTCA JOKJIAAbl C MPE3eHTAlUel IO ONpeeTIeHHbIM
y4eOHO-MIPAKTHYECKUM, y4eOHO-UCCIEAOBATEICKUM HIIM HAYYHBIM T€MaM C MOCIEAYIOIIUM HX
00CyXICHUEM.

Pekomenayemble 3amaHusi Ui CaMOCTOSITENIBHOM BHEAyJIUTOPHOM pabOThl CTY/EHTA,
HaIpaBJIEHHbIE HA TIOJTOTOBKY K MPAKTUYECKUM 3aHATHUSIM:

0J1s1 0871A0€HUS SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTa co cloBapsMHU, CIPAaBOYHUKAMH 1 HOPMAaTUBHBIMH IOKyMEHTAMU;
- IpOCMOTp OOyYarOLIMX BHIC03AIUCEH.
O0J1s1 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIIHiA;
- OTBETHI Ha BOIPOCHI JIJIs1 CAMOIIPOBEPKH;
- MOJArOTOBKA ITyOJMYHBIX BBICTYIUICHUN;
- cocTraplieHHe OubnuorpaduIecKux CIMCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- pelieHue 3a7a4 mo oopasily ¥ BapuaTHUBHBIX 33/a4;
- BBIIOJHEHHE PUCYHKOB, CXEM, 3CKU30B 000pYA0BaHUS;
- peduiekcUBHBIN aHAN3 MPOo(ecCHOHATBHBIX YMEHUH.



Tematuueckuii IaH W3y4YeHHS AUCUUIUIMHBI M COJEpXKaHWE Y4YeOHOW TUCIMIUTMHBI
MpUBEIEHBI B paboveil mporpaMMme JUCIUILTHHBL.

Jlabopamopnvie 3anamus TO JIHUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUSA Y
CTYJICHTOB HaBBIKOB pabOTHl C UCIOJIB30BAHUEM JIA0OPATOPHOTO OOOPYIOBAHUS, IIIAHUPOBAHUS U
BBITIOJIHEHHUSI  OKCIIEPUMEHTOB, O(OpMIICHHS OTYETHOM JTOKYMEHTAMHM TIO  BBIMOJHEHHIO
J1a00paTOPHBIX padoT.

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBJieHHbIC HA TIOJTOTOBKY K JJAOOPATOPHBIM 3aHATHUSIM:

07151 0871A0€HUS SHAHUAMU.

- U3y4YeHHE METOJUK paboThl C HCIONb30BAHHEM pPA3IMYHBIX BHUJAOB M THUIIOB
71a00paTOPHOTO 000PYAOBAHHS;
- HW3yYeHHeE MpaBWJ O€30MacHOM PKCIUTyaTaluy Jab0paTopHOTro 000pYI0BAHUS;
- paboTa co cioBapsMH, CIPAaBOYHUKAMHU 1 HOPMATUBHBIMH JIOKyMEHTAMHU.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:
- COCTaBJICHHE IJIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBlieHHE OTYETHOM TOKYMEHTAILIUHU IO Pe3yJIbTaTaM dKCIEPUMEHTUPOBAHUS;
- aHanutuyeckas oOpaboTKa pe3yiabTaTOB HKCIIEPUMEHTOB.
07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!
- BBIIOJHEHHE PUCYHKOB, CXEM, ICKU30B 000pYA0BaHUS;
- oopmieHue OTYETHOM TOKyMEHTAILIMU IO BBHITIOTHEHHIO JIA0OPATOPHBIX padoT.

IToaroToBKa M HANMUCAHHE KOHTpOJIbHOﬁ paﬁoTbI

Konmponvnas  paboma — WHAMBHIyaldbHas  JAEATENIBHOCTh  OOydarouierocs IO
KOHIICHTPUPOBAaHHOMY  BBIPOKEHHIO HAKOIJICHHOTO 3HAHHS, OO0ECNeYnBaeT BO3MOXHOCTD
OJTHOBPEMEHHOM paboThl BceM oOydaromMcs 3a (UKCUPOBAHHOE BpEMs 10 OJHOTUIIHBIM
3aJaHUsAM, YTO TIO3BOJISIET MPEIOJAaBaTeNI0 OICHUTh BcexX oOywaromuxcs. KonTponpHas pabora
ABJISIETCA CPEICTBOM IPOBEPKH YMEHUH NPUMEHATh MOJY4YEHHbIE 3HAHUS AJIS pELIeHUs 3anady
OTIPEIeIIEHHOTO THIIA TIO0 TEME WIIN Pa3JIeIy.

PexomeHayemble 3aJaHusi A CaMOCTOSITEIbHON BHEAayAUTOPHOM pabOThl CTYAEHTa,
HarpaBJICHHbIE Ha MMOJTOTOBKY K KOHTPOJIBHOM padoTe:

O0J1s1 0871A0€HUS. SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTta co cIoBapsIMH, CIIPaBOYHUKAMU U HOPMAaTHUBHBIMH JJOKYMEHTaMHU.
0714 3aKpenieHusi U CUCMeMamu3ayu 3HAHUL:
- paboTa ¢ KOHCTIEKTOM JIEKIIHA;
- OTBETHI Ha BOIPOCHI JUUIsI CAMOIIPOBEPKH.
0714 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- peuieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHEHHE PUCYHKOB, CX€M, 3CKU30B 000PYAOBaHMS;
- oopmieHne OTYETHON JOKYMEHTAIMH IO BHITIOJHEHUIO KOHTPOJIHOW PaOOTHI.

KonTtponbHas pabota MOXKeET ObITh BBINOJIHEHA B BUJIE TOKJIAA C MPE3eHTaLUeH.

Hoxnao ¢ npezenmayueli — 3TO MyOIUYHOE BHICTYIJICHHUE TI0 MPEICTABICHUIO TTOTYYEHHBIX
pe3yabTaTOB 3HAHUM IO OINpPENEIEHHON Y4eOHO-IIPAKTUYECKOH, y4eOHO-HCCIe10BaTeNbCKON WU
Hay4YHOU TeME.

[Tpyn moaroroBke AOKIaga ¢ Mpe3eHTalued o0ydaroluiics NOKEH MPOJEeMOHCTPHUPOBATH
YMEHHE CaMOCTOSITEIHHOTO M3Y4YeHHS OTJENIBHBIX BOIPOCOB, CTPYKTYPHUPOBAaHUS OCHOBHBIX
HOJIOXKEHUH paccMaTpUBaeMbIX MpPoOeM, MyOIMYHOrO BBICTYIJICHMS, MO3MLIMOHUPOBAHHS ceOs
nepea KOJUIGKTHMBOM, HaBBIKM PabOTHl ¢ OuOIMorpadudeckMMy HCTOYHHUKAMH U O(GOPMIICHUS
HayYHbIX TEKCTOB.



B xo/1e moArOTOBKY K JOKIIAY C Pe3eHTaIMel o0yJaronemMycst He00X0IuMO:

- BbIOpaTh TEMY M ONPEICIIUTD 1IE)Tb BHICTYIIICHHS,

- OCYIIECTBHUTH COOp MaTepHualia K BRICTYILICHHIO;

- OpraHM30BaTh pabOTy ¢ HCTOYHHKAMU;

- -BO BpeMsl M3y4YCHHUS MCTOYHUKOB CJICyeT 3allMChIBATh BOMPOCHI, BOSHUKAIOIIUE IT0
Mepe 03HAKOMJICHUS, KITFOUEBBIC CII0BA, MBICIIH, CYXICHUS; TPEJCTABIIATh HArJIsTHbIC
MPUMEPBI U3 IPAKTUKU;

- c(hopMyIHpOBaTh BO3MOXKHBIC BOIIPOCHI 1O TeMe JOKJIaja, MOATOTOBHUTH TE3HMCHI
OTBETOB Ha HUX;

- oOpaborarh MaTepual M NPEJICTAaBUTh €ro B BHJE 3aKOHYCHHOTO JOKJIaaa |
MPE3CHTAIINH.

[Tpu BBITOJIHEHUU KOHTPOJILHOM pabOThI B BUJC JOKJIAa C NMPE3CHTAIIMEH CaMOCTOSTEIbHAS
paboTa cTy/IeHTa BKIIFOYaeT B ceOsl:
ON151 0BNIAOEHUSA 3HAHUAMU.

- YTEHHWE OCHOBHOE W JIOTIOJTHUTEIHHON JTUTEPATypPHI M0 3aIaHHOW TeMe JO0KIIaa;

- COCTaBJEHHUE IUIaHa JOKIaa;

- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATHBHBIMH JIOKyMEHTAMU;

- TPOCMOTpP 0OyYaIONIUX BHICO3AIUCEH 110 TeME JOKJIaaa

0151 3aKpenieHus U CUCeMAmu3ayuy 3HaHUIL:

- COCTaBJICHHE IJIaHa ¥ TE3MCOB MPE3CHTAIMHU 10 TeMe JOKIIaa;

- COCTaBJICHHUE MPE3CHTAIUHY;

- cocTaBlieHHue OMOIHOrpaduIecKoro CrMcKa mo TeMe JA0KIaaa;

- TOJTOTOBKA K IyOJUYHOMY BBICTYILJICHHIO;

- COCTaBJICHHUE BO3MOYKHBIX BOIPOCOB IO TeME JO0KJIaa U OTBETOB Ha HHX.

07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!

- NyOJUYHOE BBICTYIUICHUE;

- BBINIOJTHEHUE PUCYHKOB, CXEM, ICKU30B 000pYI0BaHUS;

- pedIIeKCHBHBIN aHAIN3 MPO(YECCHOHATBHBIX YMEHHH.

BapuaHThl KOHTPOJBHBIX PaObOT ¥ TEMBI JOKIAIO0B MPUBEIACHBI B KOMIUICKTE OIIEHOYHBIX
CPEJICTB AUCIUILINHBIL.

IMoaroroBkKa K BHINOJHEHHIO M HATIMCAHUIO KYPCOBOi padoThl (IPOeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS JUIsl IEMOHCTPAIIUU 00yJarOIUMCsT YMEHUN
pabotath ¢ OOBEKTAMU  W3y4YCHUS, KPUTUYCCKUMHU  HCTOYHUKAMH, CIOPABOYHOU U
SHIMKJIONEANYECKON JIUTEPaTypol, IOTUYHO U TPAMOTHO M3JIaraTh COOCTBEHHBIE YMO3aKIIOUCHHS
U BBIBOJIbI, OOOCHOBBIBATh M CTPOHTH ANPHOPHYIO MOJIENh M3ydaeMoOro OO0BhEKTa WM IpoIlecca,
CO3/1aBaTh CO/IECPKATEIHHYIO MPE3EHTAINIO BBITIOJIHEHHON pabOTHI.

[Ipy BBIIOJIHEHWW W 3alIUTe KypCOBOM paboOThl (MPOEKTA) OICHUBACTCS YMEHUE
CaMOCTOSITENIbHOM paboThl ¢ O00BEKTaMU M3yUEHUs, CIPABOYHOM JUTEpaTypol, JIOTUYHO U
IPaMOTHO WU3JaraTh COOCTBEHHBIC YMO3AKIFOUCHUS M BBIBOJIBI, OOOCHOBBIBATH BBIOPAHHYIO
TEXHOJIOTHUYECKYI0O CXEeMy W TPUHATBIA THUI W KOJMYECTBO OOOpYyJOBaHMSA, CO3/1aBaTh
COJICPIKATEITBHYIO MTPE3CHTAIMIO BBHIITOJIHEHHOW PabOTHI (MOSCHUTEILHYIO 3alUCKy W TpaduuecKuit
Marepuan).

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBlieHHbIE HA TIOJTOTOBKY K KypCOBOU paboTe (IPOEeKTy):

07151 0871A0€HUS SHAHUAMU.

- YTEHHE OCHOBHOMI M JOTIOHUTEIHHON JTUTEPATYPhI;
- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATUBHBIMH JIOKyMCHTAMU;
- COCTaBJieHHE IJIaHa BBIIOJIHEHUSI KypPCOBOIl pabOTHI (ITPOEKTA);
- COCTaBJICHUE CIHCKA MCIIOJIb30BAHHBIX HCTOUHUKOB.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:



- paboTta y4eOHO-METOJUYECKUMH MaTepHallaMH MO BBIOJHEHHUIO KYypCOBOH pabOTHI
(mpoekTa);
- W3y4YeHHE OCHOBHBIX METOJMK pacyéra TEXHOJOTMUECKHUX CXEM, BbIOOpa M pacuéra
000pyT0BaHNS;
- TOATOTOBKA TE3MCOB OTBETOB Ha BOIMPOCHI MO0 TEMATHKE KYPCOBOM pabOTHI (IIPOEKTa).
071 (hOPMUPOBAHUSL HABLIKOG U YMEHUIL:
- pemieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHCHHE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEKEH;
- oopmieHne TeKCTOBON U rpaduIecKoil TOKyMEHTAIINH.
Tematuka KypcOBBIX Pa0OT (IPOCKTOB) TPUBEACHBI B KOMIUIEKTE OIICHOUHBIX CPEICTB
JUCHIUTUIAHBL.

METOJANYECKHE PEKOMEHIALIMA
MO NOATOTOBKE K MPOMEKYTOYHOM ATTECTALIUU

IMoaroroBka k 3a4éTy

3auéT Mo AUCUUIUIMHE MOXKET ObITh MPOBEAEH B BUJE TECTa WM BKJIIOYATh B ceOsl 3aIIUTY
KOHTPOJILHOHM PaOOTHI (TOKIAA ¢ IPE3CHTAIUCH).

Tecm — 3TO cucTeMa CTaHJIAPTU3UPOBAHHBIX 3aJlaHUM, MO3BOJIAIOIIAS ABTOMAaTU3UPOBATH
HpoIEeypy U3MEPEHUS YPOBHS 3HAaHUH U yMEHMH 00yvaromerocs.

[Tpu camocTOSTENbHON MOATOTOBKE K 3auéTy, NMPOBOAMMOMY B BHJIE TECTa, CTYACHTY
HEO0OXOIUMO:

- mpopaboTatb WHGOPMAIMOHHBIN MaTrepuan (KOHCHEKT JeKIui, ydeOHoe mocolue,

y4eOHMK) O AMCLUUIUIMHE;, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTeleM I0 BOIPOCY
BbIOOPA JIOTIOJIHUTENBHON YUE€OHOM JIUTEPaTyPBhI;

- BBIACHUTb  YCIIOBMS  TIPOBEJECHHs  TecTa: KOJMYECTBO  BONPOCOB B  TECTe,
IIPOJOKUTEIBHOCTD BBIMIOJIHEHHS TECTA, CUCTEMY OLIEHKHM PE3yJIbTaTOB U T. 11.;

- npuctynas K paboTe ¢ TECTOM, Hy’>KHO BHUMATEIbHO U J0 KOHIIA NMPOYUTATh BONPOC U
IpeJyiaraéMble BapuaHTbl OTBETOB, BbIOpaTh MpaBUIIbHBIE (MX MOYKET ObITh HECKOJBKO),
Ha OT/IENBbHOM JIUCTKE OTBETOB BIMCATh IM(pYy Bompoca U OyKBbI, COOTBETCTBYIOILIHUE
IIPABUJIbHBIM OTBETaM.

B mnpouecce BBINONHEHUS TeCTa PEKOMEHIYETCS NPUMEHATh HECKOJIBKO IOAXOJ0B B
pemieHnn 3anaHuil. Takas cTparervss mo3BOJIIET MAaKCHUMajJbHO TMOKO OINEpPHUpPOBaTH METOJaMU
peleHNs, HaxoAs KaXIbld pa3 ONTHMalbHbIM BapuaHT. He HyXXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHM Ha TPYIHBINA BOIIPOC, a Cpa3zy MEPEXOAUTh K JIPYTMM TECTOBBIM 3a/laHUsIM, K TPYAHOMY
BOIPOCY MOXXHO 00paTUThCS B KoOHLE. HeoOxoaumo ocTaBUTh BpeMs Ul HNPOBEPKH OTBETOB,
4TOOBI N30€KaTh MEXaHUUECKHUX OLIHOOK.

3ayér TakkKe MOXKET NPOXOJUTh B BMJE 3allUThl KOHTPOJIBHOM paboThl (IOKJIam ¢
npeseHTauuen). MeTtoauueckue peKOMEHJAlMK 10 MOJrOTOBKE W BBIIOJHEHHUIO JOKJIaga C
npe3eHTanuel npuBeaeHsl B 1. «IloaroroBka u HanmMcaHue KOHTPOJIBHOW PabOTh».

IToaroroBka K IK3aMEHY

[TpomexxyTouHast aTTECTAIlUsl 10 WTOTAaM OCBOCHHS JTUCIHUIUIMHBI TPOBOIUTCS B (dopme
JK3aMeEHa.

bumer Ha »K3amMeH BKIOYaeT B ce0sd TEOPETHUYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3a]JaHUSI.

Teopemuueckuti  6onpoc — WHAMBUAYaJIbHAs JICATCIBHOCTh  OOYyYalomerocs IIo
KOHLIEHTPUPOBAHHOMY  BBIP@XKECHHIO HAKOIUICHHOTO 3HAHHUA, O0OECIEeUMBAaeT BO3MOXKHOCTH
OJIHOBPEMEHHOW pabOThl BceM OOydaromuMcs 3a (PUKCHpOBaAaHHOE BpeMsl IO OJHOTHITHBIM
3aJIaHUSM, YTO TTO3BOJISIET MPETIOIABATEINIO OIEHUTHh BCEX 00YJaIOIINXCSL.



Ilpakxmuxo-opuenmupogsannoe 3a0anue — CPEICTBO NPOBEPKU YMEHUN IPUMEHSITH
NOJTYyYEeHHBIE 3HAHUS JUIsl pellICHHs 3a]1a4 ONpeIeJIEHHOI0 THIIA MO ONPe/IeIeHHON TeMe.
[Tpu caMocCTOSATENBHOM OATOTOBKE K AK3aMEHY CTYACHTY HEOOXOAUMO:

MOJIyYUTh TIEpPEeYeHb TEOPETUYECKUX BOIIPOCOB K IK3AMEHY;
npopaboTaTh MPOUICHHBIA MaTepHal (KOHCIICKT JIEKIINH, yueOHOe TTocoOne, yUeOHHK)
M0 TUCIUIUINHE, P HEOOXOAUMOCTH U3yUUTh JOMOJHUTENbHbIE HCTOUHUKH;
COCTaBUTH TUJIAHBI U TE3UCHI OTBETOB HA BOMPOCHI;

npopadoTaTh BCE TUIBI MPAKTHUKO-OPUEHTUPOBAHHBIX 3aJaHH;

COCTaBUTH JITOPUTM PEIICHUs OCHOBHBIX THUIIOB 33]1ay;

BBISICHUTH YCIIOBHUS MPOBEACHUS IK3aMEHA: KOJUYECTBO TEOPETHUYECKUX BOIPOCOB U
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/IaHu B HK3aMEHALlMOHHOM ourere,
MPOAOKUTEIBHOCT, U (OpMy TpPOBEICHHS dK3aMeHa (YCTHBIA MM MUCHhMEHHBIN),
CHUCTEMY OIICHKHU Pe3yJIbTaTOB U T. 1.;

npuctynas K paboTe ¢ SK3aMEHAIIMOHHBIM OMIIETOM, HY»KHO BHUMATEIbHO MPOYUTATH
TEOPETUUECKHE BOTIPOCHI U YCIOBUS IPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHNS;

IpU YCJIOBHH MPOBEACHUS YCTHOTO IK3aMEHA COCTaBUTH IUIaH M TE3UCHI OTBETOB Ha
TEOPETUYECKHE  BOMPOCHI, KPaTKO  M3JOXKHUTh  XOJ  PELICHUs  MPaKTUKO-
OpPUEHTHPOBAHHOTO 3a/IaHUS;

MIPU yCJIIOBUU MPOBEJICHUS MUCHbMEHHOTO 9K3aMEHa J1aTh MOJHbIC MMChMEHHBIE OTBETHI
Ha TEOPETUYECKHE BOMPOCHI; U3JIOKUTH XOJI PEHICHHUsS MPAKTHUKO-OPUEHTUPOBAHHOTO
3a/IaHMsl C YUCIICHHBIM pacuy€TOM UCKOMBIX BEJIMYHUH.



MHWHOBPHAYKHU POCCHUU

®I'bOY BO «¥Ypanbckuii rocyJapCTBEHHBIN TOPHBIN YHUBEPCUTET»

METOAUYECKHE MATEPHUAJIBI
JUIA CAMOCTOATEJIBHOH PABOTbI

PYCCKUM SI3bIK U JEJIOBBIE KOMMYHUKAIIUA

HanpaBneHHe IIOAI'OTOBKH
13.03.02 Snexmpornepzemura u 31eKmpomexHuKa

[Tpodwb
InekmpoiInepzemuKa 20PHuIX U RPOMBIULIEHHBIX NPEORPUAMUTL

ExarepunOypr



Meronuueckue ykasaHHMs aIpECOBAaHBI CTyAEHTaM, OOYyYaroIIUMCs IO HAarpaBiICHHIO
MOJITOTOBKH «JIEKTPOIHEPIeTUKA U JCKTPOTEXHUKAY», U MPU3BAHbI 00ecreuuTh 3PPEeKTUBHYIO
CaMOCTOSITENIbHYIO PaboTy 1o Kypcy «PyCCKuil SI3bIK U 1€TIOBbIE KOMMYHUKAIITHI.

dopma KOHTPOJISI CaAMOCTOSTEIHOW PabOTBHI CTYIEHTOB: NMPOBEPKAa HAa IMPAKTUYECKOM
3aHATHM, OINPOC, KOHTPOJbHAas paboTa, MPAaKTUKO-OPHEHTUPOBAHHOE 3aJaHMe, JIeJ0oBas WIpa,
3a4er.

®OPMbI U COJIEPXKAHUE CAMOCTOSTEJIbHOU PABOThI

Iloozomoska Kk npakmuyeckum 3auAmusm 3aKII0YaeTcs B HM3YYCHUH HEOOXOAUMOTO
TEOPETUUECKOro MaTtepuana (CM. HIDKENPHUBEIECHHBIE CIHCKM OCHOBHOW M JOIMOJIHUTEIBHOMN
JUTEPaTypbl) U BBHINOJHEHWM BapHATUBHBIX HMHIMBUAYAJIbHBIX WJIM TPYNIOBBIX 3aJaHUN IO
U3y4aeMbIM TeMaM.

OcHoBHas nuTEpaTypa 1o Kypey:
1. laspuneuxo P. U., Menenckosa E. C., llanuna . B. Pycckuil A3bIK U KyJbTypa peyH:

yueOHoe nmocobue. ExarepunOypr: YITYVY, 2013. 85 c.

2. Taspunenko P. M. Pycckuid sI3bIK J€JIOBOTO OOIICHUS: Y4eOHO-METOAMYECKOe TMocoOue.

ExarepunOypr: YITY, 2018. 100 c.

3. Tony6o UF. Pycckas putopwka M KyldbTypa peud [DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue/ 'omy6 U.B., HekmonoB B.JI.— DnekTpoH. TekcToBbie AanHble. — M.: Jloroc,

2012. — 328 c.— Pexwum noctyma: http:// www.iprbookshop.ru/9074.html. — 3bC

«IPRbooks», mo mapoto.

4. Menenckosa E. C. Pycckuii s13bIK I€IOBOTO 00IIeHUs: yaeOHoe mocooue. ExatepunOypr:

VITYVY,2018. 80 c.

JlononHuTenbHas Mreparypa 1o TeMaM:

Tema JIuteparypa

CoBpeMeHHBIH pyccKuit - Pycckuii azvik u kynemypa peyu [DIeKTpOHHBIH pecypc]: Kype JeKIMH s

SI3BIK OakanaBpOB BCEX HaIpaBlieHU#/ — DIEKTPOH. TEKCTOBBIE AaHHBIE. — Caparos:
BysoBckoe  obpasoBanme, 2016. — 72 c. — Pexum gocryma:

http://www.iprbookshop.ru/54478.html/ - 35C «IPRbooksy, mo mapourto.

- Kponeays M. A. Pycckuii 361K Ha TpaHU HEpBHOTO cpbiBa. — M.: Corpus, 2017.
- Yykosckuii K. 1. YKupoii kak xu3Hb. — M.: 3epopa E, 2009.

- ®enepanbHblif 3ak0H «O rocynapcTBeHHOM s3bike Poccuiickoit denepanumy. —
PesxuM noctyna: http://rus-gos.spbu.ru/index.php/bills

Kynerypa peun. Hopmel - Kapsaxuna M. B. Pycckuil s3bIk ¥ KyJbTypa peur. [Ionroroska Kk KOHTPOJIEHOMY
JUTEPATyPHOTO S3BIKA TecTupoBanuio. — EkarepunaOypr: M3n-so YITYVY,2011. - 71 c.

- Kymomypa ycmmuoii u nucomenuoli peuu Oenogoco uenogexa: CIpaBOYHHK.
[paktuxym. / H. C. Boguna u np. — M.: ®mmnra: Hayka, 2012. — 320 c.
Beenenckas JI. A., Ilasnoa JI. T', Kamaera E. FO. Pycckuii s3p1K 1 KyapTypa
peun / JI. A. Beenenckas, JI. I'. Tlapnosa, E. }O. Kamraesa. — 5-¢ u3z., mom. u
niepepad. — Pocros w//1: Mznarensckuit nentp «MapT», @ennke, 2010. — 488 c.

- Menencrosa E. C. KynbTypa peun u JenoBoe oOlIeHHE: TECTOBBIE 3aaHus s
CTYIICHTOB BceX crenuaibHocTel. ExarepunOypr: U3n-so YITVY,2011. 78 c.

- Posenmany /]. O. CrpaBOYHHK II0 MPABONHMCAHUIO M JUTEPATYpPHOH MpaBke /
Hon pen. 1. b. T'omy6. 9-e u3n. — M.: Aiipuc-nipecc, 2004. — 368 c.

- Posenmanw /[. D. Jlexcuka u crummctuka: [IpaBuwia u ynpaxkHenus / . O.
Pozerrans. — M.: Mup u OO6pazoBarme, 2016. — 96 c. — Pexxum pmoctyna:
http://mio-books.ru/content/files/catalogl/ otryvok Leks i stil.pdf

- Pyccxuu azvik u xymomypa peuu. Cemnaoyamv npaxmudeckux 3auamuil |/
E. B. I'ananonsckas, T. 0. Bonommuosa, H. B. Anucuna, 10. A. Epmonaesa,
S1. B. Jlykuna, T. A. Ilotanenko, JI. B. Crenanoga. Ilox pen. E. B. 'ananonsckoi,
A. B. Xoxsosa. — CII6.: [Tutep, 2005. —336 c.



http://www.iprbookshop.ru/9074.html
http://mio-books.ru/content/files/catalog1/_otryvok_Leks_i_stil.pdf
http://rus-gos.spbu.ru/index.php/bills
http://www.iprbookshop.ru/54478.html/

Ckeopyoe JI. M. Boipmioll TONKOBBIA CIIOBaph MPAaBWIBHOM pPYCCKOH pedn
[Dnexrponnsiii pecypc]/ CkBopiioB JI. U.— DeKTpOH. TEKCTOBBIC MaHHBIC, —

M.: Mup u ObpazoBanme, Onwmkc, 2009. — 1104 c.— Pexum npocryma:
http://www.iprbookshop.ru/14555.html. — 3B5C «IPRbooksy, mo mapoio
Crunuctuxa. Hayunstii u - Ackapuna H. A. TexHomorus TIIOJrOTOBKM HAy4YHOIO TEKCTa: Y4eOHO-

O(HIUATEHO-ETOBOH CTIIIb | METOJMYECKOE mocodue. 3-¢ u3 1., crep. — M.: dmmnaTa: Hayka, 2017. — 112 c.

- Kapsxuna M. B. KynbTypa HayuHoit peun: yueOHoe nocobue / M. B. Kapsikuna;
VYpau. roc. ropuslii yH-T. — Ekarepun0Oypr: M3n-so YITYVY, 2019. — 131 c.

- Koowcuna M. H. Ctunuctka pycckoro s3pika: yueoruk / M. H. Koxuna, JI. P.
Hyckaesa, B. A. Caimmosckuit. — M.: @mmaTa: Hayka, 2008 — 464 c.

- Konmynosa M. B. SI3v1k u nenoBoe obmenne. Hopmel. Putopuka. Dtuket. — M.,
2000.

- Menenckosa E. C. CrunucThka pyCcCKOro s3bplka: ydeOHOe mocobue. —
ExarepunOypr: Nsn-so YITYVY, 2013. — 86 c.

Hopwmer nenoBoro obmenust | - Bgedenckas JI. A., Ilaénosa JI. I. [lenosas putopuka: ydeOHOe mocoOue st
By30B / JI. A. Beenenckast, JI. I'. ITaBnoBa. — 5-¢ u3n., mom. u nepepad. — Poctos
v/: Uznarensckuit mentp «MapT», @ennkc, 2010. — 488 c.

- Toixman O. A., Haoeuna T. M. PeueBasg xommyHuKanusa. — M.: THOPA-M,

2008. —207c.
- Jlaspunenxo B. H. [lcuxonorus u 3TUKa AeIoBoro odmeHus. — Mocksa: FOpaiir,
2012.-592 c.

Camocmosmenvhoe usyuyeHue mem Kypca U NOBMOPEHUe Mamepuana aeKyuti Ui
CTYJICHTOB 3a0YHOTO OTJEJICHHUS MpeAroiaraeT padoTy ¢ BBIIICIIPUBECHHON OCHOBHOH U
JIOTIOJIHUTENIBHON ~ JIMTEpAaTypoil MO HU3ydyaeMbIM TeMaM (YTeHHe, KOHCIIEKTHPOBAHUE,
COIIOCTAaBJIEHUE C MaTepUaIOM JIEKLIUH).

Omeemvl Ha 80OMpOCHI Ol CAMONPOBEPKU  (CAMOKOHMPOJA) TOATOTABIUBAIOTCS
CTYJIEHTaMH CaMOCTOSATENIbHO 1O TeMe «COBpEMEHHBIH PYCCKHM SA3BIK». MarepuajioMm st
MIOJITOTOBKM CITy’KaT KOHCIEKTBI JIEKIIMHA, OCHOBHAs W JAOIOJHUTENbHas juTeparypa. Ompoc
ITPOBOJUTCS HA MPAKTUYECKOM 3aHATUU. Bompocs! [uist orpoca ciieyonue:

1. KakoBO IIPOUCXOKAECHHUE PYCCKOIO HAIIMOHAIBHOTO SI3bIKa?

2. KakoBbl pa3HOBHUIHOCTH COBPEMEHHOI'O PYCCKOIO HAIMOHAJIBHOTO SI3bIKa?

3. Yto Takoe TeppUTOpPUAIIbHBIE TUATEKTHI?

4. Y10 Takoe qUAIEKTU3MEI?

5. Yro Takoe KaproH U Kakue BUJbl KaprOHOB CYIIECTBYIOT?

6. Uto Takoe >kaproHU3MbI?

7. Uro Takoe npocTopeune?

8. KakoBO COBpEMEHHOE COCTOSIHUE COBPEMEHHOT'O PYCCKOIO HAIMOHAIBHOTO SI3bIKa?

9. KakoBbl TEHAEHLNN PA3BUTHS COBPEMEHHOIO PYCCKOI0 HALIMOHAIBHOTO SI3bIKa?

10. Uto Takoe JIUTEpaTypPHBIN SA3bIK U KAKOBBI €0 MPU3HAKU?

ITo »TOM ke TeMaTukKe MPOBOIUTCS TeCTHUpOBaHUE. ECiaM ompoc sABIIAETCS BaXKHEHIIUM
CPEICTBOM pa3BUTUS MBIIIJIEHUS M PEYd U TMO3BOJSIET OLICHUTh 3HAHUS M KpPyrosop
BBICTYNAIOUIMX C OTBETOM CTYIEHTOB, YMEHHE MMM JIOTUYECKM IIOCTPOUTH OTBET, BIIAJICHHE
MOHOJIOTHYECKON pEYbl0 M HHbIE KOMMYHUKATUBHBIE HAaBBIKA, TO TECTUPOBAHHME ITO3BOJISET
IpernoaBaresiio OBICTPO U JIETKO OLIGHUTh YpPOBEHb 3HAHMHA BCEX OOYYAIOLIMXCS MO BCEM
BOIIPOCAM TEMBI.

Iloozomoska k koumponvrou pabome no teme «KynpTypa peun. Hopmbl nuteparypHoro
SI3bIKA» TPOBOAMTCS KAaK ayaUTOPHO (HA MPAKTUYECKUX 3aHATUSX B XOJI€ BBIIIOJHEHHUS U
MPOBEPKU 3aJlaHuil), Tak M camocTrosTenabHo. CaMmocTosTenbHas MOATOTOBKA Mperojaraet
paboTy co cIoBapsiMU, CIIPaBOYHUKAMHU, COOPHUKAMU TECTOBBIX U MPAKTHUECKHUX 3aaHHA.

[TpakTrueckue 3amanus coaeprkarcs B mocoouun P. U. INaBpunenko, E. C. MeneHckoBol u
. B. anunoit «Pycckuil s3bIK U KynbTypa peun», a Takxke B nocodun E. C. MeneHckoBoi
«Pycckuii sS3bIK 1€TOBOTO OOIICHUS.


http://www.iprbookshop.ru/14555.html

TectoBble 3anmanust npuBoaarcs B mocodbusx E. C. MenenckoBoil «Pycckuil s3bIK M
JIEIIOBOE OOITIIEHUE: TECTOBBIE 3aJaHUs IS CTYJICHTOB BCEX CIEIMAIbHOCTEW» (0e3 KiTrodei) u
M. B. Kapsixkunoii «Pyccknii s3bIK U KyJabTypa pedd. IloAroroBka Kk NTOrOBOMY TECTHPOBAHHIO»
(c KIFO4YaMH).

[Ipu BbIMONHEHUM 33/7aHUNl HEOOXOOMMO MOJIb30BAaThCA CIOBAPSIMU U CHPABOYHHMKAMHU,

KaK MC€YaTHbIMH, TaK U JICKTPOHHBIMH.

3J'ICKTpOHHBIe CJIOBaApHU

[evatHeie crioBapu (J1F000€ U3IAHUE)

- CksopuoB JI. WM. Bonpmoll TOIKOBBIA CIOBapb
NPaBUWIBHOM pycckoi peun [DneKTpoHHBIH pecypc]/

Pexum JocTyna:
http://www.iprbookshop.ru/14555.html. 9BC

«IPRbooksy, mo mapoito

- I'pamora (caiir). [OnexrpoHHBIi pecypc] — Pexum
nmocryma: http:/www.gramota.ru  KymeTypa
MMUCHbMEHHOU peun (caiiT) [DIeKTpOHHBIA pecypc] —
Pexxum noctyna: http://www.gramma.ru.

- Pycckuil s3bIK: SHUMKIONEIUS PYCCKOIO s3bIKa
(caift). [DnexTpoHHBIA pecypc] — Pexxum mocryma:
http://russkiyyazik.ru.

- Oxeros C. U., HIsenosa H. FO. TonkoBslil croBapb
PYCCKOrO sI3bIKa.

- Pozenrans JI. O. CnoBaps TpymHOCTEH PYCCKOTO
SI3bIKA.

- Ci0Baphb MpaBUIIHOCTH PYCCKOM pPeyu.
-CroBaph  IpaMMaTHYECKHX BapHAHTOB
SI3BIKA.

- Ci0Bapb JEKCHUECKUX TPYJHOCTEH.

- CrioBap¥ CHHOHMMOB, TAPOHUMOB, AaHTOHUMOB.

- OpdosnuuecKuii CIoBapb.

- Opdorpaduueckuii caoBaps.

- Posenrams JI. O. CmpaBounuk mo opdorpadum,

pycckoro

- CrunucTHYecKMi  SHIOMKIIONEOWYECKHH CIO0Baph | IyHKTYAIMH M JINTEPATYPHOH MpaBKe.
pycckoro s3bika (caiit). [DnexkTpoHHBIH pecypc] — | - VYmpaBineHme B pycckoM  si3bike.  CroBapb-
Pesxxum moctyma: http://stylistics.academic.ru CIIPaBOYHHK.
I'pammaruaeckuii CIOBapb  PYCCKOrO  sI3BIKA.
CroBousMeHeHHE

Buvinonnenue camocmosmenbHo20 NUCbMEHHO20 OoMawiHe20 3A0aHUs  (NPaKmukKo-
OpUEHMUPOBAHHO20  3a0aHus)  OCYIIECTBIsSEeTCs 1o BapuaHTaMm. Kaxkpoe mpakTHKO-
OPHUEHTUPOBAHHOE 3aJJaHWE COCTOUT W3 TPeX OJIOKOB, B KOTOPBHIX IPOBEPSIETCS HATUIHE
HEOOXOTUMBIX 3HAHWM, YMEHUH U (OpMHUpOBaHHE y CTYACHTOB pa3jMYHBIX HABBIKOB. B mepBoM
OJIOKE TTPUBOJIUTCSA 3aJaHUE TI0 HAYYHOMY CTHIIIO PEUYH, BO BTOPOM M TPETHEM — IO OPHUITHATIBLHO-
JICIIOBOMY CTHJIIO (COCTaBliEHHE W PENaKTUPOBAaHWE TOKYMEHTOB OOIMICTIPUHSATOrO 00pasia).
BapuanTs! 3amanuii IpuBeCHBI B KOMIUIEKTE OIIEHOYHBIX MaTepuainoB (KOM).

Iloozomoska k 0enogoti uzpe COCTOMT B 03HAKOMJICHHH CTYJEHTOB C KOHIIETIIIMEN UTpPHI,
YTEHUH JIOTIOJIHUTENILHON JTUTEPATYPHl IO PUTOPUKE, TICUXOJIOTHH U 3TUKE JI€JI0BOr0 OOLIeHHUS, a
TaK)K€ B 3allUCH IPEJIoaraeMoro Xoja JeloBOi Oecellbl, TPEHUPOBKE MPOU3HECEHUS pEeyu.
KoHnenuuu pa3nuyHbIX BapHaHTOB JA€JI0BbIX Urp onucansl B KOM. BapuaHTt urpsl BeiOupaeTcs
MIpernojiaBaTesieM B 3aBUCUMOCTH OT YPOBHS IOJATOTOBJIEHHOCTH W JPYIMX OCOOEHHOCTEH
TPYIIIBL.

Iloozomoska k 3aueny TPEANONaraeT TPEHUHT BBHITIOTHEHHS TECTOBBIX 3aJJaHH, KOTOPBIHA
MOXXHO TIPOBOJMTH Ha CalTe i-exam.ru Wik ¢ momoirsto nmocoouit M. B. Kapsaxunoit u E. C.
MeneHckoBOW, coaepKaluux Takue 3agaHus. KpoMe MOAroTOBKM K TECTUPOBAHUIO BaKHO
YACIUTh BHUMaHUE MPAKTUKO-OPUEHTUPOBAHHBIM 3aaHuAM. CTYyIE€HTBI JOJKHBI O3HAKOMHUTBHCS
¢ 00pa3IoM 3aJ]aH¥sI U €T0 BBIMOJIHEHUS, a TAK)KE BBITIOJTHUTH TPEHUPOBOYHBIE 3aaHMSL.

OO0pazerr  MPaKTUKO-OPUECHTUPOBAHHOTO  3aJIaHMUS: HalMIIUTE  3asgBJICHHE O
MpeaocTaBIeHUU Bam oTmycka 3a CBOM CYET.


http://stylistics.academic.ru/
http://russkiyyazik.ru/
http://www.gramma.ru/
http://www.gramota.ru/
http://www.iprbookshop.ru/14555.html

OO6pas3er BeImoaHEeHUS 1:

Hupexropy OOO «Hke»
A. A. IBaHOBYy

urmxkenepa H. II. Ilerposa

3asjABJICHUC

IIpomy mpenoctaBute MHE ¢ 12.03.2017 mo 17.03.2017 BHeouepeqHON OTITyCK
0e3 coxpaHeHHs 3apa00THOM TUTATHI IO CEMEWHBIM 00CTOSATETHCTBAM.

10.03.2017
(H. IT. ITetpog)

OGpa3zerr BBITIOHEHUS 2

Hupexropy OAO «Pongo»
CkBopuoy U. O.

oT AnekceeBa M. A.,
porpaMMHUCTa

3agBieHue

[Ipomry npenocTaBUTh MHE HEOIUIAYMBAEMBIN OTITYCK € 22 10 26 sSHBaps TEKYILEro roja
M0 CEMEWHBIM 00CTOSTENLCTBAM.

19 suBaps 2017 r.

Ecmu B X04€ MOArOTOBKH K 3a4€Ty Yy o6yqa10mnxcsf BO3HHKAIOT BOIIPOCHI, OHU JOJI>KHBI
O6paTI/ITBC}I 3a KOHcyHLTaLIPIOHHOﬁ MMOMOLIBIO K IMMPEIIOAaBaTCIITO.



MHWHOBPHAYKHU POCCHUU

®I'bOY BO «¥Ypanbckuii rocyJapCTBEHHBIN TOPHBIN YHUBEPCUTET»

METOAUYECKHE MATEPHUAJIBI
JUIA CAMOCTOATEJIBHOH PABOTbI

WHOCTPAHHBIN SI3BIK

HanpaBneHHe IIOAI'OTOBKH
13.03.02 Snexmpornepzemura u 31eKmpomexHuKa

[Tpodwb
InekmpoiInepzemuKa 20PHuIX U RPOMBIULIEHHBIX NPEORPUAMUTL

ExarepunOypr



Meronuueckue ykasaHHMs aIpECOBAaHBI CTyAEHTaM, OOYyYaroIIUMCs IO HAarpaBiICHHIO
MOJITOTOBKH «JIEKTPOIHEPIeTUKA U JCKTPOTEXHUKAY», U MPU3BAHbI 00ecreuuTh 3PPEeKTUBHYIO
CaMOCTOSITENIbHYIO PaboTy 1o Kypcy «PyCCKuil SI3bIK U 1€TIOBbIE KOMMYHUKAIITHI.

dopma KOHTPOJISI CaAMOCTOSTEIHOW PabOTBHI CTYIEHTOB: NMPOBEPKAa HAa IMPAKTUYECKOM
3aHATHM, OINPOC, KOHTPOJbHAas paboTa, MPAaKTUKO-OPHEHTUPOBAHHOE 3aJaHMe, JIeJ0oBas WIpa,
3a4er.

®OPMbI U COJIEPXKAHUE CAMOCTOSTEJIbHOU PABOThI

Iloozomoska Kk npakmuyeckum 3auAmusm 3aKII0YaeTcs B HM3YYCHUH HEOOXOAUMOTO
TEOPETUUECKOro MaTtepuana (CM. HIDKENPHUBEIECHHBIE CIHCKM OCHOBHOW M JOIMOJIHUTEIBHOMN
JUTEPaTypbl) U BBHINOJHEHWM BapHATUBHBIX HMHIMBUAYAJIbHBIX WJIM TPYNIOBBIX 3aJaHUN IO
U3y4aeMbIM TeMaM.

OcHoBHas nuTEpaTypa 1o Kypey:
1. laspuneuxo P. U., Menenckosa E. C., llanuna . B. Pycckuil A3bIK U KyJbTypa peyH:

yueOHoe nmocobue. ExarepunOypr: YITYVY, 2013. 85 c.

2. Taspunenko P. M. Pycckuid sI3bIK J€JIOBOTO OOIICHUS: Y4eOHO-METOAMYECKOe TMocoOue.

ExarepunOypr: YITY, 2018. 100 c.

3. Tony6o UF. Pycckas putopwka M KyldbTypa peud [DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue/ 'omy6 U.B., HekmonoB B.JI.— DnekTpoH. TekcToBbie AanHble. — M.: Jloroc,

2012. — 328 c.— Pexwum noctyma: http:// www.iprbookshop.ru/9074.html. — 3bC

«IPRbooks», mo mapoto.

4. Menenckosa E. C. Pycckuii s13bIK I€IOBOTO 00IIeHUs: yaeOHoe mocooue. ExatepunOypr:

VITYVY,2018. 80 c.

JlononHuTenbHas Mreparypa 1o TeMaM:

Tema JIuteparypa

CoBpeMeHHBIH pyccKuit - Pycckuii azvik u kynemypa peyu [DIeKTpOHHBIH pecypc]: Kype JeKIMH s

SI3BIK OakanaBpOB BCEX HaIpaBlieHU#/ — DIEKTPOH. TEKCTOBBIE AaHHBIE. — Caparos:
BysoBckoe  obpasoBanme, 2016. — 72 c. — Pexum gocryma:

http://www.iprbookshop.ru/54478.html/ - 35C «IPRbooksy, mo mapourto.

- Kponeays M. A. Pycckuii 361K Ha TpaHU HEpBHOTO cpbiBa. — M.: Corpus, 2017.
- Yykosckuii K. 1. YKupoii kak xu3Hb. — M.: 3epopa E, 2009.

- ®enepanbHblif 3ak0H «O rocynapcTBeHHOM s3bike Poccuiickoit denepanumy. —
PesxuM noctyna: http://rus-gos.spbu.ru/index.php/bills

Kynerypa peun. Hopmel - Kapsaxuna M. B. Pycckuil s3bIk ¥ KyJbTypa peur. [Ionroroska Kk KOHTPOJIEHOMY
JUTEPATyPHOTO S3BIKA TecTupoBanuio. — EkarepunaOypr: M3n-so YITYVY,2011. - 71 c.

- Kymomypa ycmmuoii u nucomenuoli peuu Oenogoco uenogexa: CIpaBOYHHK.
[paktuxym. / H. C. Boguna u np. — M.: ®mmnra: Hayka, 2012. — 320 c.
Beenenckas JI. A., Ilasnoa JI. T', Kamaera E. FO. Pycckuii s3p1K 1 KyapTypa
peun / JI. A. Beenenckas, JI. I'. Tlapnosa, E. }O. Kamraesa. — 5-¢ u3z., mom. u
niepepad. — Pocros w//1: Mznarensckuit nentp «MapT», @ennke, 2010. — 488 c.

- Menencrosa E. C. KynbTypa peun u JenoBoe oOlIeHHE: TECTOBBIE 3aaHus s
CTYIICHTOB BceX crenuaibHocTel. ExarepunOypr: U3n-so YITVY,2011. 78 c.

- Posenmany /]. O. CrpaBOYHHK II0 MPABONHMCAHUIO M JUTEPATYpPHOH MpaBke /
Hon pen. 1. b. T'omy6. 9-e u3n. — M.: Aiipuc-nipecc, 2004. — 368 c.

- Posenmanw /[. D. Jlexcuka u crummctuka: [IpaBuwia u ynpaxkHenus / . O.
Pozerrans. — M.: Mup u OO6pazoBarme, 2016. — 96 c. — Pexxum pmoctyna:
http://mio-books.ru/content/files/catalogl/ otryvok Leks i stil.pdf

- Pyccxuu azvik u xymomypa peuu. Cemnaoyamv npaxmudeckux 3auamuil |/
E. B. I'ananonsckas, T. 0. Bonommuosa, H. B. Anucuna, 10. A. Epmonaesa,
S1. B. Jlykuna, T. A. Ilotanenko, JI. B. Crenanoga. Ilox pen. E. B. 'ananonsckoi,
A. B. Xoxsosa. — CII6.: [Tutep, 2005. —336 c.



http://www.iprbookshop.ru/9074.html
http://mio-books.ru/content/files/catalog1/_otryvok_Leks_i_stil.pdf
http://rus-gos.spbu.ru/index.php/bills
http://www.iprbookshop.ru/54478.html/

Ckeopyoe JI. M. Boipmioll TONKOBBIA CIIOBaph MPAaBWIBHOM pPYCCKOH pedn
[Dnexrponnsiii pecypc]/ CkBopiioB JI. U.— DeKTpOH. TEKCTOBBIC MaHHBIC, —

M.: Mup u ObpazoBanme, Onwmkc, 2009. — 1104 c.— Pexum npocryma:
http://www.iprbookshop.ru/14555.html. — 3B5C «IPRbooksy, mo mapoio
Crunuctuxa. Hayunstii u - Ackapuna H. A. TexHomorus TIIOJrOTOBKM HAy4YHOIO TEKCTa: Y4eOHO-

O(HIUATEHO-ETOBOH CTIIIb | METOJMYECKOE mocodue. 3-¢ u3 1., crep. — M.: dmmnaTa: Hayka, 2017. — 112 c.

- Kapsxuna M. B. KynbTypa HayuHoit peun: yueOHoe nocobue / M. B. Kapsikuna;
VYpau. roc. ropuslii yH-T. — Ekarepun0Oypr: M3n-so YITYVY, 2019. — 131 c.

- Koowcuna M. H. Ctunuctka pycckoro s3pika: yueoruk / M. H. Koxuna, JI. P.
Hyckaesa, B. A. Caimmosckuit. — M.: @mmaTa: Hayka, 2008 — 464 c.

- Konmynosa M. B. SI3v1k u nenoBoe obmenne. Hopmel. Putopuka. Dtuket. — M.,
2000.

- Menenckosa E. C. CrunucThka pyCcCKOro s3bplka: ydeOHOe mocobue. —
ExarepunOypr: Nsn-so YITYVY, 2013. — 86 c.

Hopwmer nenoBoro obmenust | - Bgedenckas JI. A., Ilaénosa JI. I. [lenosas putopuka: ydeOHOe mocoOue st
By30B / JI. A. Beenenckast, JI. I'. ITaBnoBa. — 5-¢ u3n., mom. u nepepad. — Poctos
v/: Uznarensckuit mentp «MapT», @ennkc, 2010. — 488 c.

- Toixman O. A., Haoeuna T. M. PeueBasg xommyHuKanusa. — M.: THOPA-M,

2008. —207c.
- Jlaspunenxo B. H. [lcuxonorus u 3TUKa AeIoBoro odmeHus. — Mocksa: FOpaiir,
2012.-592 c.

Camocmosmenvhoe usyuyeHue mem Kypca U NOBMOPEHUe Mamepuana aeKyuti Ui
CTYJICHTOB 3a0YHOTO OTJEJICHHUS MpeAroiaraeT padoTy ¢ BBIIICIIPUBECHHON OCHOBHOH U
JIOTIOJIHUTENIBHON ~ JIMTEpAaTypoil MO HU3ydyaeMbIM TeMaM (YTeHHe, KOHCIIEKTHPOBAHUE,
COIIOCTAaBJIEHUE C MaTepUaIOM JIEKLIUH).

Omeemvl Ha 80OMpOCHI Ol CAMONPOBEPKU  (CAMOKOHMPOJA) TOATOTABIUBAIOTCS
CTYJIEHTaMH CaMOCTOSATENIbHO 1O TeMe «COBpEMEHHBIH PYCCKHM SA3BIK». MarepuajioMm st
MIOJITOTOBKM CITy’KaT KOHCIEKTBI JIEKIIMHA, OCHOBHAs W JAOIOJHUTENbHas juTeparypa. Ompoc
ITPOBOJUTCS HA MPAKTUYECKOM 3aHATUU. Bompocs! [uist orpoca ciieyonue:

1. KakoBO IIPOUCXOKAECHHUE PYCCKOIO HAIIMOHAIBHOTO SI3bIKa?

2. KakoBbl pa3HOBHUIHOCTH COBPEMEHHOI'O PYCCKOIO HAIMOHAJIBHOTO SI3bIKa?

3. Yto Takoe TeppUTOpPUAIIbHBIE TUATEKTHI?

4. Y10 Takoe qUAIEKTU3MEI?

5. Yro Takoe KaproH U Kakue BUJbl KaprOHOB CYIIECTBYIOT?

6. Uto Takoe >kaproHU3MbI?

7. Uro Takoe npocTopeune?

8. KakoBO COBpEMEHHOE COCTOSIHUE COBPEMEHHOT'O PYCCKOIO HAIMOHAIBHOTO SI3bIKa?

9. KakoBbl TEHAEHLNN PA3BUTHS COBPEMEHHOIO PYCCKOI0 HALIMOHAIBHOTO SI3bIKa?

10. Uto Takoe JIUTEpaTypPHBIN SA3bIK U KAKOBBI €0 MPU3HAKU?

ITo »TOM ke TeMaTukKe MPOBOIUTCS TeCTHUpOBaHUE. ECiaM ompoc sABIIAETCS BaXKHEHIIUM
CPEICTBOM pa3BUTUS MBIIIJIEHUS M PEYd U TMO3BOJSIET OLICHUTh 3HAHUS M KpPyrosop
BBICTYNAIOUIMX C OTBETOM CTYIEHTOB, YMEHHE MMM JIOTUYECKM IIOCTPOUTH OTBET, BIIAJICHHE
MOHOJIOTHYECKON pEYbl0 M HHbIE KOMMYHUKATUBHBIE HAaBBIKA, TO TECTUPOBAHHME ITO3BOJISET
IpernoaBaresiio OBICTPO U JIETKO OLIGHUTh YpPOBEHb 3HAHMHA BCEX OOYYAIOLIMXCS MO BCEM
BOIIPOCAM TEMBI.

Iloozomoska k koumponvrou pabome no teme «KynpTypa peun. Hopmbl nuteparypHoro
SI3bIKA» TPOBOAMTCS KAaK ayaUTOPHO (HA MPAKTUYECKUX 3aHATUSX B XOJI€ BBIIIOJHEHHUS U
MPOBEPKU 3aJlaHuil), Tak M camocTrosTenabHo. CaMmocTosTenbHas MOATOTOBKA Mperojaraet
paboTy co cIoBapsiMU, CIIPaBOYHUKAMHU, COOPHUKAMU TECTOBBIX U MPAKTHUECKHUX 3aaHHA.

[TpakTrueckue 3amanus coaeprkarcs B mocoouun P. U. INaBpunenko, E. C. MeneHckoBol u
. B. anunoit «Pycckuil s3bIK U KynbTypa peun», a Takxke B nocodun E. C. MeneHckoBoi
«Pycckuii sS3bIK 1€TOBOTO OOIICHUS.


http://www.iprbookshop.ru/14555.html

TectoBble 3anmanust npuBoaarcs B mocodbusx E. C. MenenckoBoil «Pycckuil s3bIK M
JIEIIOBOE OOITIIEHUE: TECTOBBIE 3aJaHUs IS CTYJICHTOB BCEX CIEIMAIbHOCTEW» (0e3 KiTrodei) u
M. B. Kapsixkunoii «Pyccknii s3bIK U KyJabTypa pedd. IloAroroBka Kk NTOrOBOMY TECTHPOBAHHIO»
(c KIFO4YaMH).

[Ipu BbIMONHEHUM 33/7aHUNl HEOOXOOMMO MOJIb30BAaThCA CIOBAPSIMU U CHPABOYHHMKAMHU,

KaK MC€YaTHbIMH, TaK U JICKTPOHHBIMH.

3J'ICKTpOHHBIe CJIOBaApHU

[evatHeie crioBapu (J1F000€ U3IAHUE)

- CksopuoB JI. WM. Bonpmoll TOIKOBBIA CIOBapb
NPaBUWIBHOM pycckoi peun [DneKTpoHHBIH pecypc]/

Pexum JocTyna:
http://www.iprbookshop.ru/14555.html. 9BC

«IPRbooksy, mo mapoito

- I'pamora (caiir). [OnexrpoHHBIi pecypc] — Pexum
nmocryma: http:/www.gramota.ru  KymeTypa
MMUCHbMEHHOU peun (caiiT) [DIeKTpOHHBIA pecypc] —
Pexxum noctyna: http://www.gramma.ru.

- Pycckuil s3bIK: SHUMKIONEIUS PYCCKOIO s3bIKa
(caift). [DnexTpoHHBIA pecypc] — Pexxum mocryma:
http://russkiyyazik.ru.

- Oxeros C. U., HIsenosa H. FO. TonkoBslil croBapb
PYCCKOrO sI3bIKa.

- Pozenrans JI. O. CnoBaps TpymHOCTEH PYCCKOTO
SI3bIKA.

- Ci0Baphb MpaBUIIHOCTH PYCCKOM pPeyu.
-CroBaph  IpaMMaTHYECKHX BapHAHTOB
SI3BIKA.

- Ci0Bapb JEKCHUECKUX TPYJHOCTEH.

- CrioBap¥ CHHOHMMOB, TAPOHUMOB, AaHTOHUMOB.

- OpdosnuuecKuii CIoBapb.

- Opdorpaduueckuii caoBaps.

- Posenrams JI. O. CmpaBounuk mo opdorpadum,

pycckoro

- CrunucTHYecKMi  SHIOMKIIONEOWYECKHH CIO0Baph | IyHKTYAIMH M JINTEPATYPHOH MpaBKe.
pycckoro s3bika (caiit). [DnexkTpoHHBIH pecypc] — | - VYmpaBineHme B pycckoM  si3bike.  CroBapb-
Pesxxum moctyma: http://stylistics.academic.ru CIIPaBOYHHK.
I'pammaruaeckuii CIOBapb  PYCCKOrO  sI3BIKA.
CroBousMeHeHHE

Buvinonnenue camocmosmenbHo20 NUCbMEHHO20 OoMawiHe20 3A0aHUs  (NPaKmukKo-
OpUEHMUPOBAHHO20  3a0aHus)  OCYIIECTBIsSEeTCs 1o BapuaHTaMm. Kaxkpoe mpakTHKO-
OPHUEHTUPOBAHHOE 3aJJaHWE COCTOUT W3 TPeX OJIOKOB, B KOTOPBHIX IPOBEPSIETCS HATUIHE
HEOOXOTUMBIX 3HAHWM, YMEHUH U (OpMHUpOBaHHE y CTYACHTOB pa3jMYHBIX HABBIKOB. B mepBoM
OJIOKE TTPUBOJIUTCSA 3aJaHUE TI0 HAYYHOMY CTHIIIO PEUYH, BO BTOPOM M TPETHEM — IO OPHUITHATIBLHO-
JICIIOBOMY CTHJIIO (COCTaBliEHHE W PENaKTUPOBAaHWE TOKYMEHTOB OOIMICTIPUHSATOrO 00pasia).
BapuanTs! 3amanuii IpuBeCHBI B KOMIUIEKTE OIIEHOYHBIX MaTepuainoB (KOM).

Iloozomoska k 0enogoti uzpe COCTOMT B 03HAKOMJICHHH CTYJEHTOB C KOHIIETIIIMEN UTpPHI,
YTEHUH JIOTIOJIHUTENILHON JTUTEPATYPHl IO PUTOPUKE, TICUXOJIOTHH U 3TUKE JI€JI0BOr0 OOLIeHHUS, a
TaK)K€ B 3allUCH IPEJIoaraeMoro Xoja JeloBOi Oecellbl, TPEHUPOBKE MPOU3HECEHUS pEeyu.
KoHnenuuu pa3nuyHbIX BapHaHTOB JA€JI0BbIX Urp onucansl B KOM. BapuaHTt urpsl BeiOupaeTcs
MIpernojiaBaTesieM B 3aBUCUMOCTH OT YPOBHS IOJATOTOBJIEHHOCTH W JPYIMX OCOOEHHOCTEH
TPYIIIBL.

Iloozomoska k 3aueny TPEANONaraeT TPEHUHT BBHITIOTHEHHS TECTOBBIX 3aJJaHH, KOTOPBIHA
MOXXHO TIPOBOJMTH Ha CalTe i-exam.ru Wik ¢ momoirsto nmocoouit M. B. Kapsaxunoit u E. C.
MeneHckoBOW, coaepKaluux Takue 3agaHus. KpoMe MOAroTOBKM K TECTUPOBAHUIO BaKHO
YACIUTh BHUMaHUE MPAKTUKO-OPUEHTUPOBAHHBIM 3aaHuAM. CTYyIE€HTBI JOJKHBI O3HAKOMHUTBHCS
¢ 00pa3IoM 3aJ]aH¥sI U €T0 BBIMOJIHEHUS, a TAK)KE BBITIOJTHUTH TPEHUPOBOYHBIE 3aaHMSL.

OO0pazerr  MPaKTUKO-OPUECHTUPOBAHHOTO  3aJIaHMUS: HalMIIUTE  3asgBJICHHE O
MpeaocTaBIeHUU Bam oTmycka 3a CBOM CYET.


http://stylistics.academic.ru/
http://russkiyyazik.ru/
http://www.gramma.ru/
http://www.gramota.ru/
http://www.iprbookshop.ru/14555.html

OO6pas3er BeImoaHEeHUS 1:

Hupexropy OOO «Hke»
A. A. IBaHOBYy

urmxkenepa H. II. Ilerposa

3asjABJICHUC

IIpomy mpenoctaBute MHE ¢ 12.03.2017 mo 17.03.2017 BHeouepeqHON OTITyCK
0e3 coxpaHeHHs 3apa00THOM TUTATHI IO CEMEWHBIM 00CTOSATETHCTBAM.

10.03.2017
(H. IT. ITetpog)

OGpa3zerr BBITIOHEHUS 2

Hupexropy OAO «Pongo»
CkBopuoy U. O.

oT AnekceeBa M. A.,
porpaMMHUCTa

3agBieHue

[Ipomry npenocTaBUTh MHE HEOIUIAYMBAEMBIN OTITYCK € 22 10 26 sSHBaps TEKYILEro roja
M0 CEMEWHBIM 00CTOSTENLCTBAM.

19 suBaps 2017 r.

Ecmu B X04€ MOArOTOBKH K 3a4€Ty Yy o6yqa10mnxcsf BO3HHKAIOT BOIIPOCHI, OHU JOJI>KHBI
O6paTI/ITBC}I 3a KOHcyHLTaLIPIOHHOﬁ MMOMOLIBIO K IMMPEIIOAaBaTCIITO.



MHWHOBPHAYKU POCCUN

OI'bOY BO «Ypanbckuii rocy1apCTBEHHBII TOPHBIM YHUBEPCUTET

METOAHYECKHE MATEPHA/IbI
ITA CAMOCTOATE/IBHOHU PABOTBI

PA3ZBUTHUE HABBIKOB KPUTUYECKOI'O MBIIIJIEHUSA

HanpaBneHHe IIOATOTOBKH
13.03.02 dnekmpornepzemura u 31eKmpomexHuKa

[Tpoduns
Anekmpornepzemura 20PHLIX U NPOMBIULIECHHBIX NPEONPUAMUTL

ExarepunOypr



O~NO O WN PR

COJAEP)KAHHUE

BBenenue

MeTtonudeckue peKOMEHAANH MO0 paboTe C TEKCTOM JICKIIHIA
MeToanueckre peKOMEH/IAIHH 110 TTOATOTOBKE K OIIPOCY

Meroanueckue peKOMEHAAIMH 0 MOATOTOBKE JOKJIaAa (IPE3CHTALINH )
MeToandeckue peKOMEHIAIMH 110 HAITMCAHUIO ICCEe

Meroanueckue peKOMEHAAINH 10 MOJAIOTOBKE K CEMUHAPCKUM 3aHSITUSM
MeToanueckue peKOMEHIAIMH 110 MTOATOTOBKE K IUCKYCCUH
MeTtonudeckue peKOMEHIAINK IO HalMcaHuio pedepara

MeToandeckue peKOMEHIAIMH 10 MOATOTOBKE K Cl1aye 9K3aMEHOB M 3a4ETOB
3aKIouYcHUe

CIIHMCOK MCIT0JIb30BAHHBIX HCTOYHHKOB



BBEJIEHUE

WMuunyatuBHas caMoCTOsATeNbHas paboTa CTYJEHTa €CThb HEOThEeMJIeMas COCTaBHas
qacTh y4yeObl B By3e. B coBpemenHoM ¢Qopmarte BbIcIIero 00pa30BaHUs 3HAYUTEIHHO
BO3PaCTaeT poJib CaMOCTOSITENbHOM paboThl cTyaeHTa. [IpaBUiIbHO cIIaHMpPOBaHHAs |
OpraHu30BaHHAsl CaMOCTOSTENIbHAS paboTa 00ECIEeUnBaCT TOCTUIKEHNE BBICOKHX PE3YJIbTAaTOB
B yue0e.

CamocrosiTeabHass padora cryaenta (CPC) - sto mnanupyemas ydeOHasi, ydeOHO-
UCCIIeIOBAaTENbCKas, Hay4YHO-MCCIIEOBATENbCKass pabdoTa CTYJIEHTOB, BBINOJNHAEMass BO
BHEAYJIUTOPHOE (AayIUTOPHOE) BpeMs 10 3aJaHUI0 U IPU METOAMYECKOM PYKOBOJCTBE
npernojiaBaress, Ho 0e3 ero HenocpeACTBEHHOI0 y4YacTHsl, IIPU COXpPAHEHUHU Beaylledl posu
CTYJICHTOB.

Lenbto CPC SBIISIETCSA OBJIaJICHUE (byHAaMEeHTaTbHBIMU 3HAHUSMH,
npoeCCHOHATBHBIMI YMEHHSAMHA W HaBBIKAaMH 10 mpoduiaro Oymymed crnenuaabHOCTH,
OIBITOM TBOPYECKOM, MCCIIENOBATEILCKON JEATENIbHOCTH, DPAa3BUTHE CaMOCTOSTEIbHOCTH.
OTBETCTBEHHOCTH U OpPraHU30BaHHOCTH, TBOPYECKOrO MOAXOAA K PELICHUI0 MpodieM
y4eOHOro u npogeccuoHalbHOro ypoBHei. CamocTosTebHAs paboTa CTyieHTa — BaKHEMIIas
COCTaBHAas 4YacTh y4eOHOTO Ipolecca, 00s3aTeNbHas s KaKJ0r0 CTYACHTa, 00beM KOTOPOH
ompenensercss y4eOHbIM IUIaHOM.  Metogonorndyeckyto ocHoBy CPC  cocraBiser
NeSITeIbHOCTHBIN TOAXO0/l, IPU KOTOPOM LIENH OOY4eHHUs OpMEHTHPOBaHBI Ha (popMupoBaHUE
YMEHUH pellaTh TUIOBbIE M HETUIIOBBIE 33/Ja4M, T. €. HAa peajibHble CUTYallMH, B KOTOPBIX
CTyJEHTaM HaJl0 NPOSBUTH 3HAHME KOHKPETHOW NUCUUIUIMHBL. [IpeaMeTHO U comepkareinbHO
CPC omnpenensercss rocylapcTBEHHBIM OO0pa30BaTeNbHBIM CTAHJAPTOM, JAECHCTBYIOLIUMHU
y4eOHBIMH TUTAaHAaMU H 00pa30BaTENbHBIMUA TPOTPaMMaMH  pa3iu4yHbIX (HopM 0O0ydeHus,
pabouumu nporpaMMamu y4eOHBIX AMCLUUIUINH, cpencTBamu obecriedenuss CPC: yueOHukamuy,
y4eOHBIMH TOCOOMSIMM ¥ METOJWYECKUMH PYKOBOJCTBAMH, Y4e€OHO-IPOTPaMMHBIMU
KOMIUIEKCaMH U T.J.

CamocTosTenbHast paboTa CTYAEHTOB MOXKET pacCMaTpUBaThCsl KaK OpraHM3allMOHHAs
dopma 00ydeHuss - cucTeMa MeJarorH4ecKux YCIOBHUH, 00ecrneunBaloUIUX YIpaBlieHHE
y4eOHON NIeATeIbHOCTHIO CTYICHTOB MO0 OCBOCHHIO 3HAHWW M YMEHUW B 00JIacTU yuyeOHOU U
HAY4YHOH e TeTbHOCTH 0€3 MOCTOPOHHEH MOMOIIH.

CamocrosiTenbHas paboTa CTyIEHTOB MPOBOJIUTCS C LIETBIO:

- CHCTEMaTH3allud M 3aKPEIUICHUS TOJYyYEHHBIX TEOPETUYECKUX 3HAHUN U NMPAKTUYECKUX

YMEHUH CTYJIEHTOB;

- yriyOJeHMs U paclIMpeHUs] TEOPETUUECKUX 3HAHUM;
- (opmupoBaHus YMEHUH HCIIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO

JOKYMEHTAIUIO U CIENHAIbHYIO JTUTEPATYPY;

- pa3BUTHs [IO3HABATEJIBHBIX CHOCOOHOCTEH W AaKTUBHOCTU CTYAEHTOB: TBOPYECKOM

VMHUIMATHBBI, CAMOCTOATEIBbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- (opMHUpOBaHHS CaMOCTOSITEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,

CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3aLINN;

- (QopmupoBaHus NpakTHUECKUX (0OmIeyuyeOHBIX M MpO(EecCHOHANBbHBIX) YMEHUH U

HaBBIKOB,;

- pa3BUTHS UCCIEIOBATEILCKUX YMEHMUIA;
- TOJy4YeHHA HaBbIKOB 3P PeKTHBHOM CaMOCTOSITEIIbHOM npodeccuoHaIbHON

(MpaKkTUYECKON U HAyYHO-TEOPETUUECKON ) NeATEIbHOCTH.

Camocmoamenvnaa paboma cmydenma -3TO OCOOBIM 00pa3oM OpraHU30BaHHAs

JeSITeNIbHOCTD, BKJIFOYAIOIAsl B CBOIO CTPYKTYPY TaKhe KOMIIOHEHTBHI, KaK:
e yACHEHHE LIeJIM U NMOCTAaBJICHHON yueOHOH 3a1auu;
e YETKOE U CUCTEMHOE IUNIAHUPOBAHHUE CAMOCTOSITEIbHON PabOTHI;
e TOMCK HEOOXOANMOM yuyeOHOH 1 Hay4YHOU HH(pOpMALINH;



e OCBOECHHE MH(POPMAILIUHU U €€ JIOTHYECKas IepepadoTKa;

e  HCIIOJb30BAaHHE METOJIOB HCCIIEAOBATENbCKOW, HAYIHO-UCCIIEA0BATEILCKOW pabOThI IS
pEeLICHHS TOCTABJICHHBIX 3a/1a4;

e BBIPaOOTKA COOCTBEHHOM MMO3MIIMY 10 IOBOTY TIOYYCHHOM 3a1a4H;

e TIpeiCTaBIEHUE, 00OCHOBAHHE U 3aIINUTA [TOJYYEHHOIO PEIICHNUS;

e TIPOBEACHHUE CaMOAHAIN3a U CAMOKOHTPOJIS.

B yueGHOM mporecce BBIAENAIOT J1BAa BHJA CAMOCTOSTEIbHOW PabOTHI: ayIUTOpHas U
BHEAyIUTOpHAsL.

Ayoumopnas camocmosmenvras paboma 1O JUCLHUIUINHE BBINOJIHSACTCS HAa Yy4eOHBIX
3aHATHAX I0]] HEITOCPEICTBEHHBIM PYKOBOACTBOM MPENOAABATENS M 10 €r0 33JaHUI0. TeKylne
KOHCYJIBTAIlNH, KOJUIOKBHYM, MpHEM H pa300p TOMANTHHUX 3alaHUH U IpyTHE.

Buneayoumopnas camocmosamenvuas paboma - TIJIaHUpyeMas yueOHas, ydeOHO-
UCCIIE0BaTeIbCKas, HaydHO-HCCIENOBaTeNbckas paboTa CTYAEHTOB, BBINOJHAEMAs BO
BHEAYAUTOPHOE BpEMs 110 3a/IaHUI0 U MIPU METOIUYECKOM PYKOBOJCTBE MPEroaaBatelis, Ho 0e3

€ro HeHOCpeI[CTBeHHOFO leaCTI/IH: IIOArOTOBKA HpeSeHTaHHﬁ, COCTABJICHUC TJIOCCApUs, IMOATOTOBKAa K
MNPAaKTUYCCKUM 3aHATHAM, MNOATOTOBKA pe].IeH3PII7[, aHHOTaL[I/Iﬁ Ha CTAaTblO, HOATOTOBKA K AHUCKYCCHUAM, KPYTJIbIM
CTOJIaM.

CPC mokeT BKITIOYATh cieayronme GopMbl padoT:
- W3y4YCHHE  JICKIIMOHHOTO MaTepHaa;
- paboTa c HICTOYHHKAMH JIUTEPATYPHI: TOUCK, TOJ00D 1 0030p JUTEPATypel U
AJIEKTPOHHBIX KCTOYHUKOB HH(POPMAIINH 110 3a/IaHHOU TIpoliieMe Kypca;
- BBITIOJTHECHUEC OJOMAIIIHUX 3aIlaHPII>'I, BbIIABACMBIX Ha IMPAKTUYCCKUX 3aHATUSAX. TECTOB,
N0K/1a710B, KOHTPOJIBHBIX PA0OT 1 Apyrux Gopm TeKyIero KOHTPOJIs;
- W3y4YCHHE MaTepuaya, BBIHECEHHOTO Ha CaMOCTOSTEIBHOE H3YyYeHHE;, MOJArOTOBKA K
NPAaKTUYCCKUM 3aHSATHSIM;
- TOJArOTOBKAa K KOHTPOJIbHOM paboTe WIN KOJNIOKBUYMY;
- TOATOTOBKA K 3a4Y€Ty, 3K3aMCHY, IPYTUM aTTECTAIUSM;
- Hamucanue pedepara, 3cce 1Mo 3aJaHHON PoOIeEM;
- BBINOJIHEHHUE PacYeTHO-TparuecKoi paboTHl;
- BBIIIOJIHCHUEC BBIITIOJTHECHUC KprOBOﬁ pa6OTBI NI HpOCKTa;
- aHaJu3 HAYYHOU MyOJIMKAIIMH [0 OIPEICICHHON penoaBarTeieM TeMe, ee peepupoBaHue;

- HCCICOOBATCIbCKas pa60Ta W y4JaCTUC B HAY4YHBIX CTYJACHYCCKHUX KOH(I)epeHLII/IﬂX, CeMHHaApax H
OJIuMITHagax.

OcCoOEHHOCTBIO  OpraHM3allMd  CaMOCTOSITENbHOM  pabOThl  CTYIEHTOB  SIBISIETCS
HE00XO0/IMMOCTh HE TOJIBKO MOJTOTOBUTHCS K cllaue 3auera /3K3aMeHa, HO M co0paTh, 0000IUTh,
CUCTEMATHU3UPOBATh, IPOAHATIU3NPOBATH HH(OPMALIUIO 10 TEMaM JAUCLIUILIINHBI.

TexHONOrMsI ~ OpraHM3allMd  CaMOCTOSATENbHOM  pabOThl  CTYJIEHTOB  BKJIHOYAeT
HCIOJIb30BaHNE MH(OPMALMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYpCOB 00pa30BaTEIbLHOTO
yupexaenus. Jlnsg Oosiee  3((EKTUBHOrO BBIMOJHEHHMSI CaMOCTOSTENBHOW paboThl 1O
JTUCIUIUIMHE TpernojaBaTellb PEKOMEHJYeT CTYIAEHTaM MCTOYHHUKH M y4yeOHO-METOIUYECKHe
nocoOust st paboThI, XapaKTepu3yeT Hanbojee paluOHAIbHYI0 METOAUKY CaMOCTOSTEIbHOM
paboTHI.

CamocrosTrenbHas paboTa MOXET OCYHIECTBIATHCS WHIMBHIYaTbHO WM TpYIIaMH
CTYJIEHTOB online W Ha 3aHATHUAX B 3aBHCHUMOCTH OT LM, 00beMa, KOHKPETHON TeMaTUKU
CaMOCTOSITENIbHON PabOThI, YPOBHS CIIO’KHOCTH, YPOBHSI YMEHUHN CTYAECHTOB.

IoarotoBka Kk caMOCTOSITE€NbHAs paboTa, HE NPEAYCMOTpEHHas 0O0pa30BaTEeIbHON
pOTrpaMMOii, y4eOHBIM TUIAHOM U Y4eOHO-METOJAMYECKMMH MaTepHajlaMH, PaCKpBIBAIOIIMMU U
KOHKPETH3UPYIOUIUMH UX COJEp>KaHUE, OCYIIECTBISETCS CTyIEeHTaMH WHUIMATHBHO, C LIEJbIO
peanu3ay COOCTBEHHBIX YU€OHBIX U HAYYHBIX HHTEPECOB.

B kauectBe popM M METOJOB KOHTPOJIS BHEAYAUTOPHONW CaMOCTOSITENbHOM pabOThI
CTYZCHTOB MOTYT OBITh HCIOJIb30BaHbl OOMEH MH(pOPMALMOHHBIMU (aillaMH, CeMHUHApCKUe
3aHATHS, TECTUPOBAHME, OMPOC, 0Kk, pedepaT, CaMOOTUYEThI, KOHTPOJIbHBIE PAOOTHI, 3aIUTa
TBOPYECKUX pabOT U ANIEKTPOHHBIX MPE3CHTAIMN U JIp.



1. MeToanuyeckue peKOMeHAAIUH 10 PadoTe ¢ TEKCTOM JIeKIUii

Ha nekunoHHbIX 3aHATUAX HEOOXOAMMO KOHCIEKTUPOBaTh yueOHbIi MaTepuan. OOpamars
BHUMaHHE Ha (HOPMYITUPOBKH, ONpEICNCHHs, DPACKPBIBAIOIIME COJCpPKAHUE TEX MM HHBIX
NOHSTHM, HAYYHBIE BBIBOABI M IIPAKTHUYECKHE PEKOMEHIALMH, IIOJOKUTEIIBHBIM OINBIT B
OpaTOpCKOM  MacTepcTBe. BHMMarenbHOe cllyllaHW€ M KOHCIEKTHPOBAHME  JIEKIHUM
IIPEIII0JIaracT MHTEHCUBHYIO YMCTBEHHYIO [EATENBHOCTh CTYAEHTA, M IIOMOTaeT YCBOMTb
yueOHbIN MaTepual.

XKenatenpHO OCTaBIIATH B pabOYMX KOHCIEKTaX IOJsI, Ha KOTOPBIX JejaTh IOMETKH,
JOTIONTHSIONIME MaTephall MpPOCIYIIAaHHOM JIEKIWH, a TakkKe IOJUYepKUBAIoIne 0co0yro
BQ)XHOCTb T€X WJIM HHBIX TEOPETHUYECKUX IOJOXKEHUH, (PUKCUPOBATh BOIPOCHI, BBI3BIBAIOIUE
JMYHBIA MHTEPEC, BapUaHThl OTBETOB HA HHMX, COMHEHHS, NPOOJIEMBI, CIIOPHbBIC MOJOXKCHHUS.
PekoMenayercss BeCTM 3alMCH Ha OJHOM CTOPOHE JIMCTA, OCTaBIsAs BTOPYH) CTOPOHY JUIS
pasMBIILUICHUH, pa300poB, BOIPOCOB, OTBETOB Ha HUX, M (PUKCUPOBAHMS JAETANCH TEMbl WIH
CBSI3aHHBIX C HEeHl ()aKTOB, KOTOPBIE IPUIIOMUHAIOTCS CAMUM CTYAEHTOM B XOJI€ CIIyILIAHHUS.

Cnymanue JeKUUH - CIOKHBIM BHUJI MHTEIJIEKTYaJbHOW JESATENIbHOCTH, YCIIEX KOTOPOH
00YCJIOBJIEH yMeHuem cayuiams, 1 CTPEMIIEHUEM BOCIPUHUMATh MaTepuall, Hy’)KHOE 3aIMChIBast
B T€Tpajb. 3alMCh JIEKIIMM IOMOTaeT COCPEAOTOUYNUTh BHMMAHHUE Ha IJIaBHOM, B XOJI€ CaMoOM
JEKUUU TpOAyMaTb U OCMBICIUTH YCIBIIIAHHOE, OCO3HAaTh IUIAH U JIOTHKY W3JI0KCHUS
MaTepuaia MpenoJaBaTesIeM.

Takast paboTa HepenKO BBI3BIBAET TPYAHOCTU Yy CTYAEHTOB: HEKOTOpBIE CTPEMSTCS
3alMCchbIBaTh BCE JOCIOBHO, APYTH€ MHILYT OTPBIBOYHO, XAaOTHUYHO. UYTOOBI M30€XKaTh 3THUX
OLIMOOK, 11€7€CO000pa3HO MPUIEPKUBATHCS PsiJia PaBUIL.

1. Ilocne 3amucu OPUEHTHPYIOIIMX M HAINPABISIIOIIMX BHUMAaHHE JAHHBIX (Te€Ma, LIEJb,
IUIaH JICKIUHM, PEKOMEHJOBaHHAs JMTepaTypa) BaXKHO IMONBITATbCA NPOCIEIUTh, KaK OHHU
PacKpBIBAIOTCA B COJEPIKaHUM, TOAKPEIUISIIOTCS (OPMYIUPOBKAMH, TOKA3aTeIbCTBAMH, a 3aTEM
Y BBIBOJAMH.

2. 3anuchiBaTh CIIEAYEeT OCHOBHBIE IIOJIOKEHHMS M JOKa3bIBalOIIME WX AapryMEHTHI,
HauOosee spkue MpuMepbl M (aKTbl, IOCTABJIEHHbIE MPENOJIABaTENeM BOIMPOCH IS
CaMOCTOSITENIbHOU IPOPaOOTKH.

3. CTpeMuThCsl K YETKOCTH 3aIlUCH, €€ MOCIEI0BaTeIbHOCTH, BBIJEINSAS TEMBbI, OATEMBI,
BONPOCHI M TOJBONPOCHL, HCHOJb3ys HU(PPOBYIH0O M OYKBEHHYIO HyMepaluio (pUMCKHE U
apabckue 1udpel, OonpiKe W Mayble OYKBBI), KpacHbIE CTPOKH, BBbIIEIEHHUE a03alles,
NOXYEPKUBAHUE IJIABHOTO U T.[.

®dopma 3anMcu MaTepuaiga MOXKET ObITh pPa3IM4YHOM - B 3aBUCUMOCTH OT CHEIU(PUKU
U3y4yaeMoro ImpeaMmera. OTO MOXET ObITh CTHIb y4eOHOM mporpaMMbl  (Ha3bIBHBIE
MPEJJI0AKEHHS ), YMECTHBI U CBOM KpPaTKHUE MOSCHEHUS K 3aIlUCSM.

CryneHtam He cienyeT NOApoOHO 3amHMChiBaTh Ha JIEKIMU «BCE MOAPAI», HO
00s3aTenbHO  (PUKCHpPOBATH TO, YTO NPENOAABATENU JUKTYIOT — 3TO 0a30BbId KOHCIEKT,
COJIEpKallil OCHOBHBIE IOJIOKEHMSI JIEKIIMU: OIPENEICHUSI, BBIBOABI, ITapaMeTpbl, KPUTEPUH,
AKCHOMBI, TIOCTYJIAThl, MMapaJurMbl, KOHIENIUN, CUTyalluH, a TaKKe€ MBICIU-MasKd (MMHU 4acTo
SBIISIOTCS aOpU3MBI, IIUTATBl, OCTPOYMHBIE H3pEUYCHMs). 3amuch JIEKIUHU JIy4ylle BECTH B
ckaroil opme, KOPOTKUMHU U UYETKUMHU (pazamu. Kaxnomy CTyAEHTY IMOJIE3HO BBIpabOTaTh
CBOIO CUCTEMY COKpAIIEHU, B KOTOPOW OH MOT OBl pa300paThCsl JIETKO M 0€301IHO0YHO.

Jlaxxe OTIMYHO 3amMCaHHas JIEKUUs MPeAnoyaraeT JIajdbHEHIIyI0 CaMOCTOSTENbHYIO
paboTy Haja Hell (OCMBICICHHME €€ COJIEpXKaHMA, JIOTUYECKOH CTPYKTYphl, BBIBOJIOB). C IEINbIO
I0opabOTKM KOHCHEKTa JeKIUH HeoOXOIMMO B TMEpBYI oOdYepelb MPOYUTaTh 3aIlHCH,
BOCCTAHOBUTH TEKCT B MaMATH, a TAK)KE UCIPABUTh OMHMCKH, paclIn(poBaTh HE IPUHATHIEC paHee
COKpAILEHUS, 3al0JIHUTh MPOMYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMmbici. Jlanee
IIPOYUTATh MaTepHal MO PEKOMEHAYEMOM JMTEpaType, pa3pelias B XOA€ UYTCHMsI BO3ZHHUKIIME
paHee 3aTpyAHEHHs, BONPOCHI, a TaKKe [IOMOJHSS M MCHpaBisAs CBOM 3amucu. B xone
NOopaOOTKH KOHCIIEKTA YIIyOJISIIOTCS, PACIIMPSAIOTCS M 3aKpPEIUIAIOTCS 3HAHUS, a TaKke
JIOTIOJIHSETCS, WCHPABISIETCS U COBEPIIEHCTBYETCS] KOHCIEKT. JlopaOoTaHHBIM KOHCIEKT WU



peKOMeHayeMas JIMTepaTrypa MCIONb3YeTCs NpU TOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO.
3HaHME JIEKIIMOHHOTO MaTeprasa IpH MOAr0TOBKE K MPAKTHYECKOMY 3aHATHIO 0053aTEIIBHO.

OcCo0EeHHO BaXHO B MPOLIECCE CAMOCTOSATENLHOW PaOOThI Hal JIEKIKEH BBLICIUTH HOBBIH
NOHSATUHHBIN anmapar, ySCHHTh CYThb HOBBIX IOHATHH, IPH HEOOXOIMMOCTH OOpaTuUThCs K
CJIOBapiAM M APYruM HMCTOYHHKAM, 3a0JHO YCTPpAHUB HCTOYHOCTU B 3aIlIUCAX. I'maBHoe - BectHn
KOHCIIEKT aKKypaTHO M PETYJISPHO, TOJIBKO B ATOM CIIydae OH CMOXET CTaTh IOACIOPHEM B
HN3YUCHUH JUCHUIIIINHBI.

PaGora Hanm nekumeidl CTUMYIUPYET CaMOCTOSATENBHBIH TIOMCK OTBETOB Ha CaMble
pas3IMYHbIC BOMPOCHI: HaJl KAKUMH MOHSATHIMHU CIEAYyeT MopadoTaTh, Kakue 0000IIeHHUs ClIeNaTh,
KaKOH JOTOJHUTEIbHBIA MaTeprall IPUBJICYb.

BaxxabIM CpCaACTBOM, HaIpaBJIAIOIIUM caM006pa303aHHe, SABJIICTCA  BBIIIOJIHCHHC
Pa3IMYHBIX 3aJaHUH 10 TEKCTY JEKINHU, HaPUMEpP, COCTABJIEHHE €€ Pa3BEPHYTOrO IUIaHA HIIH
TE3UCOB; OTBETHI HAa BOMPOCHI MPOOJIEMHOr0 XapakTepa, (CKaxkeM, 00 OCHOBHBIX TEHACHIUSIX
pa3BUTUS TOW WJIM HHOW TPOOJIEMBI); COCTAaBICHHE IPOBEPOYHBIX TECTHI IO MpodIIeMe,
HanucaHue 1o Hel pedepara, cocTaBIeHUE rpahUIECKUX CXeM.

I[To cBOMM 3a7ayam JIEKIUK MOTYT OBITh Pa3HBIX KAHPOB: YCMAHOBOUHAS IeKYUsl BBOJHT B
U3ydeHHe Kypca, mpeaMeTa, mpoodieM (ITo M KakK M3ydarh), a 00obwarowas ieKyus TO3BOISET
HOZBECTH HUTOT (3a4€M H3ydaTbh), BBIICIUTH IJIABHOE, YCBOMTH 3aKOHBI PAa3BUTHS 3HAHHS,
MIPEEMCTBEHHOCTH, HOBATOPCTBA, YTOOBI MPUMEHUTH OOOOIICHHBIM TO3UTHBHBIA OIBIT K
PELICHUIO COBPEMEHHBIX MPaKTHYECKHUX 3a1ad. O0o0maronas JIeKIus OpUSHTUPYET B UCTOPUH
¥ COBPEMEHHOM COCTOSTHUU HAYYHOU TIPOOIIEMBI.

B mpomecce ocBoeHHss MaTepHanioB 00OOMIAIONINX JIEKIUH CTYACHTHI MOTYT BBIIOIHSATH
3ajjaHusl  pasHoro ypoBHs. Hampumep: 3amanus penpodykmuernozo ypoBHS — (COCTaBUTb
pa3BEepHYTHIH IUIaH O00O0OINAIOIIEH JEKIMH, COCTaBUTh TE3UCHI MO MarepuajaM JIEKLUH);
3aJ]aHus NPOOYKMUBHO20 YPOBHS (OTBETUTh HAa BOIPOCHI NMPOOJIEMHOIO XapaKTepa, COCTABUThH
ONOPHBII KOHCIIEKT MO CXEME, BBIIBUTH OCHOBHBIC TEHJCHIMH pPa3BUTUS MPOOJIEMBI);
3aJJaHusI MBOPYECcKo20 YPOBHS (COCTaBUTH MPOBEPOYHBIE TECTHI MO TeME, 3alIUTUTh pedepar u
rpaduyeckue TeMbl 1Mo JaHHOM mpobieme). OOpallleHue K paHee U3ydeHHOMY MaTepuaily He
TOJIBKO IMOMOTra€T BOCCTAHOBUTH B IMAMATHU HM3BECTHLIC IMOJIOXKCHUSA, BbBIBOAbLI, HO W IPHUBOIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, YIIIyOnseT W pacimupsier ux. Kaxaslii Bo3BpaT K crapomy
MaTcpraly IO3BOJACT HaWTH B HEM YTO-TO HOBOC, IEPCOCMBICIIUTL €r0 C HHBIX HOBHIII/Iﬁ,
OTIpeNIeNIUTh JJIsl HEro HanboJiee MoIXOAsIIee MECTO B yKe UMEIOIIENCs cucTeMe 3HaHUH.



2. MeToauveckne yKa3aHMs MO MOAr0TOBKE K OMPOCY

CamocrositenbHasi pabora OOy4aroIIMXCS BKIIOYA€T TOATOTOBKY K YCTHOMY WIH
MUCbMEHHOMY OIPOCY Ha CEMHUHAPCKHUX 3aHATHUSIX. 71 3TOro o0yyaroniuiicss u3ydaeT JIEKIHH,
OCHOBHYIO M JIOTIOJIHUTENBHYIO JIUTEpaTypy, NyOnukamuu, uHpopmauuio u3 HHTepHer-
pecypcoB. Tembl U BONPOCH K CEMHHAPCKUM 3aHATHUSM, BOMNPOCHI Ui CaMOKOHTPOJIS
IIPUBE/IEHBI B METOIMUYECKUX YKAa3aHMSIX 110 pa3/iesiaM U I0BOAATCA O 00y4aroIuXCsl 3apaHee.

Iucemennwiii onpoc

[TucbMeHHBIN ONpoc SABISETCS OJHOW M3 (POPM TEKYIIEro KOHTPOJIS YCHEBACMOCTH
cryneHTa. Ilpu u3ydeHMM MmaTepuana CTYACHT JOJDKEH yOeOUTHCS, YTO XOPOULIO MOHHUMAeT
OCHOBHYIO TEPMHMHOJIOTHIO TEMBI, YMEET €€ MCIIONIb30BaThb B HY)KHOM KOHTeKcTe. JKenaTenbHo
COCTaBUTh KpAaTKUP KOHCIIEKT OTBETAa Ha MpPEJIoJiaraeéMble BOIPOCH MUCHMEHHOW pPadoTHI,
4T00BI yOeIUThCSI B TOM, UYTO CTYAEHT BJAJEeT MAaTepHaJOM M MOXKET apryMEHTHpPOBAHO,
JIOTUYHO W TPaMOTHO MHCBMEHHO H3JIOKUTh OTBET Ha Bompoc. Cremyer oOpatuth ocoboe
BHUMaHHE Ha HamHMCcaHue NPOo(ecCHOHANIBHBIX TEPMHHOB, YTOOBI M30€raTb IpaMMaTHYECKHX
omunbok B paborte. I[lpy wu3ydeHuH HOBOW MJisi CTYACHTa TEPMHHOJOTHH PEKOMEHIYETCS
U3TOTOBUTh KapTOYKH, KOTOPBIE COJEpKAaT HOBBIH TEPMHH M €ro pacmm@poBKy, 4TO
3HAYUTENbHO 00JIETYUT PadoTy HaJl MAaTEPUATIOM.

Yemmuouii onpoc

Lenbto ycTHOro cobeceqoBaHUs SBISAIOTCA O0OOIIEHHE U 3aKpEIUJICHHE H3YYEHHOTO
Kypca. CTyaeHTaM MpeaaaraioTcs AJisl OCBELEHUS! CKBO3HbIE KOHIIENTyallbHbIE MTpoOiemMsbl. [1pu
MOJTOTOBKE CIEAYEeT MCIOJIb30BaTh JIEKIIMOHHBIA MaTepuan u yueOHyto aurepatypy. dns 6omnee
IyOOKOro TOCTMXKEHHMsI Kypca W 0ojlee OCHOBaTEIbHOM IOJATOTOBKHM PEKOMEHAYETCS
MO3HAKOMHUTHCS C YKa3aHHOW JOMOJIHUTENBHON JTUTepaTypoil. I'0TOBSICh K ceMUHApy, CTYICHT
JOJKEH, IPEXKIE BCEro, 03HAKOMUTHCS C OOLIMM IUIAaHOM CeMUHapckoro 3aHsatus. Cuemyet
BHUMATEJIBHO MPOYECTh CBOM KOHCIIEKT JICKIIUH 10 U3Yy4aeMON TeMe U PEKOMEHIYEeMYIO K TeMe
cemuHapa aurepaTypy. C HE3HAaKOMBIMU TEPMHHAMU U MOHATHSMH CIEAYeT O3HAKOMMTHCS B
Tpe/IaraeMoM IJI0CCapuH, CI0Bape WM SHIUKIONEINH .

Kpurtepun kauecTBa ycTHOTO OTBETA.

1. ITpaBUABHOCTH OTBETA MO COAEPIKAHUIO.

2. TlonHOTA W TITyOMHA OTBETA.

3. Co3HaresnbHOCTh OTBETA (YUUTHIBAETCS IOHUMAaHKE M3J1araéMoro MaTepuana).

4. Jloruka W3J0XKEHUs Marepuana (YYUTHIBA€TCSI YMEHUE CTPOMTHb LIEJIOCTHBIMH,

NOCJEI0OBATENbHBIM  paccka3,  IpaMOTHO  IOJb30BAaTbCsAd  MPOECCHOHATBHON

TEPMHUHOJIOTHEN).

5. PannoHanbHOCTh HCHOJB30BAHHBIX MPUEMOB U CHOCOOOB pEIIEHUs MOCTABICHHOMN

yueOHOW 3anauu (y4UTHIBACTCSA YMEHHE HCII0JIb30BaTh HamOoJee MPOrpecCUBHBIE U

s¢dekTuBHBIE CTIOCOOBI TOCTHXKEHUS TIENH ).

6. CBoeBpeMeHHOCTh H J()()EKTUBHOCTH WCIOJB30BAHUS HATISAIHBIX TOCOOMHA W

TEXHUYECKUX CPEJCTB NPU OTBETE (YUUTHIBAETCS T'PAMOTHO M C MOJBb30W MPUMEHSThH

HarJISTHOCTh U IEMOHCTPAIIMOHHBIHN OIBIT TP YCTHOM OTBETE).

7. Vcnonp3oBaHue AOMOJHUTENBHOTO MaTepuaia (IPUBETCTBYETCS, HO HE 00s3aTelIbHO

JUISL BCEX CTYACHTOB).

8. PannoHanbHOCTH MCIIOJIB30BAaHMS BPEMEHH, OTBEJACHHOTO Ha 3aj7iaHue (He o00pseTrcs

3aTAHYTOCTh BBIMOJIHEHMSI 3a/JaHUs, YCTHOTO OTBETa BO BPEMEHHM, C Yy4YETOM

VHIMBUIYaTbHEIX 0COGEHHOCTEH CTyIeHTOB) .

! Meroauueckue peKOMEHIALMH IS CTYAEHTOB [ DIEKTPOHHBIN pecypc]: Pexum nocrymna:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya studentov_21.pdf
2MeToaudeckue peKOMEHJAIMH ISl CTYAEHTOB [ DIeKTPOHHbIH pecypc]:
http://priab.ru/images/metod _agro/Metod Inostran_yazyk 35.03.04 Agro 15.01.2016.pdf



http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
http://priab.ru/images/metod_agro/Metod_Inostran_yazyk_35.03.04_Agro_15.01.2016.pdf

OTBer Ha KaXIBIH BONPOC W3 IUIAHA CEMUHAPCKOTO 3aHATHS JIOJDKEH OBITh
COZIEpXKATENbHBIM M apryMEHTUPOBAHHBIM. JlJI1 3TOro cieayer HCMOIb30BaTh JAOKYMEHTHI,
MOHOTpaduyecKyto, ydeOHYI0 U CIIPaBOYHYIO JIUTEPATYPY.

JUig ycremHol MOATrOTOBKM K YCTHOMY OIPOCY, CTYIEHT JOJDKEH 3aKOHCIEKTHPOBATh

PEKOMEHAYEMYIO JIUTEPATYPY, BHHUMATCIBHO OCMBICINUTD HCKHHOHHBIﬁ Marc€pual U CACIaThb
BBIBOJIbI. O0Bem BPEMCHHHA HAa IIOATOTOBKY K YCTHOMY OIIPOCY 3aBUCHUMOCTH OT CJIIO)KHOCTHU
TEMBI 1 0COOEHHOCTEH OpraHu3anun O6y‘laIOIHI/IMCH CBOCH CaMOCTOSITEILHOMN pa6OTBI.



3.MeToanyeckue peKOMeHIAIUM MO MOATOTOBKE JT0KJIaAa (Mpe3eHTAlnu)

Hoknang — mnyOnuyHOEe COOOIIEHHE TI0 3alaHHOM TeMme, MpejacTaBisionee coooi
pa3BepHYTOE HM3JI0OKEHHUE Ha OIpPEICIICHHYI0 TeMy, BHJ CaMOCTOSTEIBHOW pabOTHI, KOTOPHIH
UCIIONIB3YETCSI B Y4E€OHBIX M BHEAYAUTOPHBIX 3aHATUSIX M CIOCOOCTBYET (HOPMHUPOBAHUIO
HaBBIKOB HCCIIEI0BATEIBCKONM paboThl, OCBOCHUIO METOAOB HAYYHOTO TIO3HAHUS, IPUOOPETEHUIO
HABBIKOB MYOJMYHOTO BBICTYIUICHHS, pAacUIMpsAET I03HABaTeJIbHbIE MHTEPECHl, MpPHYyYaeT
KPUTHUYECKH MBICIIUTb.

I[Ipy  moaroToBke  AOKIaAa  UCIOJB3YeTCS  JOIOJIHUTENbHAs  JIUTEparypa,
cucrematusupyercss Mmarepuan. Pabora Haj JOKJIAJOM HE TOJIBKO IIO3BOJISET Y4YalEMYCs
OpUOOpecTH HOBbIE 3HAHUS, HO M CIOCOOCTBYEeT (DOPMUPOBAHHMIO BAXKHBIX HAy4YHO-
UCCIICIOBATEIIbCKUX HABBIKOB CaMOCTOSITENILHOW pabOThl € HAyYHOW JUTEPAaTypod, dYTO
MOBBIIIAET [T03HABATEIbHBIN HHTEPEC K HAYYHOMY ITO3HAHUIO.

[IpuBeTcTBYETCS UCIOIB30BaHNUE MYJIbTUMEAUMHBIX TEXHOJIOTUH, TIOATOTOBKA JOKJIAI0B-
MpEe3CHTALIH .

Jloxnao oondcen coomeemcmeosams ciedyrouum mpedosaHusM.

- TeMa JI0KJIaJa A0JKHA OBITh COTIacOBaHHA C MPernojaBaTelieM U COOTBETCTBOBATH TEME
3aHSITHS,

- WUIIOCTpauuu (Claipl B MPE3eHTAlMH) JIOJDKHBI OBITh JOCTaTOUYHBIMH, HO HE
Ype3MEpPHBIMY;

- MaTepuaibl, KOTOPHIMU MOJB3YeTCS CTYAEHT MPHU MOArOTOBKE JOKJIa/la-TIPEe3eHTALINH,
JOJDKHBI TCOOTBETCTBOBATh HAyYHO-METOAMYECKHM TpeOoBaHusM BY3a m ObITH yKka3aHbl B
JIOKJIAJIE;

- He00X0AMMO COOIOAATh peraamMenT: 7-10 MUHYT BBICTYIUICHHS.

[IpenogaBaTens MOXET AaTh TEMY Cpa3y HECKOJIBKHM CTYAEHTaM OJHOW TPYIIbI, IO
NPUHIIMITY: JOKIAAYUK W OnmoHeHT. CTydeHThl MOTYT MOJATOTOBUTH JBA BBICTYIUIEHHUS C
IPOTUBOMNOJIOKHBIMA TOYKAMH 3pEHHSI M YCTPOUTh JUCKYCCHIO TO MpOOJIEMHON TeMe.
JIoKIaauuKy ¥ COJOKIAAUYUKH BO MHOTOM  OMPEIENISAIOT COJEpKaHUE, CTUJIb, AKTUBHOCTH
IAHHOTO 3aHATHUS, I/ STOTO0 HEOOXOIUMO:

e  HCIIOJIB30BAaTh TEXHUYECKHUE CPEICTBA,

e 3HaTh U XOPOILIO OPUEHTUPOBATHCS B TEME BCEH Mpe3eHTAIH (CEMUHApa);

e yYMETh IUCKYTHUPOBAThH U OBICTPO OTBEYATH HA BOMPOCHI;

e  YETKO BBINOJIHATH YCTAHOBJIEHHBIN pErylaMeHT: TOKIaauuK - 7-10 MUH.; COMOKIAAUUK -

5 MuH.; auckyccus - 10 MuH;

e HMETh IIPEJICTABICHUE O KOMIIO3ULIMOHHON CTPYKTYpe T0KIaaa.
[Tocne BhICTYIUIEHUS AOKJIAIUYUK U COAOKIAAUUK, TOJKHBI OTBETUTH Ha BOMPOCHI
CIyIIATEeNeH.

B noaroroBke nokiaia BBIIEISIOT CIEAYOLME 3TAIIbL:

1. Ompenenenue uenu Jokjiana: HHOOPMHUPOBATb, OOBSICHUTH, OOCYAUTH YTO-TO
(mpobiiemy, perieHue, CUTYaluo U T. I1.)

2. [loxpOop nutepaTypsl, WILTIOCTPATUBHBIX IPUMEPOB.

3. CocraBieHue T1UIaHa [0KJaja, CHCTEMAaTH3allUsg MaTepuana, KOMIIO3UIMOHHOE
odopMmIIeHHE AOKIIaja B BUJI€ IEYaTHOTO /PyKOMMCHOIO TEKCTa U AIEKTPOHHON MPE3eHTALINH.

Oowan cmpykmypa 0oxknaoa

[locTpoenne noknana BKJIIOYAET TPU YACTH: BCTYIUIEHHE, OCHOBHYIO 4YacTb U
3aKJII0YECHHUE.

Bcmynnenue.

Beryruienne  10JKHO coepikath:

- Ha3BaHHWE MPE3CHTAINH (JTOKIaaa);

- COOOIICHE OCHOBHOM HCH;

- 000CHOBaHHE aKTyaJIbHOCTH 00CYK1aeMOr0 BOIIPOCa;



- COBPEMEHHYIO OIIEHKY MTPEeIMETa U3JI0KECHHUS;
- KpaTKO€ IepeUnCIIEHUe pacCMaTPUBAEMBbIX BOIIPOCOB;

- )KHUBYIO HHTEPECHYIO ()OPMY H3JI0KEHUS;

- AaKLIEHTUPOBAHNE OPUTMHAIBHOCTH MOIXOAA.

OcHognasn wacme.

OcHOBHas 4yacTb COCTOMT U3 HECKOJBKUX PAa3/I€]0B, MOCTENIEHHO PACKPBIBAIOLIUX TEMY.
Bo3MoxxHO wucmonb3oBaHMe WOUIOCTpanuu (rpaduku, auarpammbl, (oTtorpaduu, KapTsl,
pucyHku) Eciu HeoOxoaumo, aisi 000CHOBaHMS TEMbI MCIIOJIb3YETCS CChUIKA Ha MCTOYHHUKHU C
JI0Ka3aTeIbCTBAMU, B3STHIMHU U3 JUTEPATyphl (IUTUPOBAHUE aBTOPOB, yKazaHUe LuQp, HakTos,
onpeneneHuii). M3noxeHnue wmarepuanga JOJDKHO ObITh  CBSI3HBIM, I10CJIEI0BAaTEIbHbBIM,
JIOKa3aTeIbHBIM.

3ajaya OCHOBHOM 4YacTH - MpPEACTaBUTh JOCTaTOYHO JaHHBIX Uil TOTO, 4YTOOBI
CIIyIIATeNT ¥ 3aMHTEPECOBATUCH TEMOM M 3aXOTENM O3HAKOMHTHCS ¢ Marepuaiamu. Ilpu sTom
JIOTMYecKasl CTPYKTypa TEOPETHUECKOro OJI0Ka He JOJDKHBI JaBaThcs 0€3 HaryisIHbIX OCOOMI,
ayJM0-BU3yaJbHBIX U BU3yaJIbHBIX MAaTEPHAJIOB.

3axnwuenue.

3aKioueHue - 3TO SICHOE YEeTKOe O0000IeHHEe, B KOTOPOM IOJBOISTCS WTOTH,
(GopMynUpYIOTCS TJIaBHBIE BBIBOJIBI, MOJAYEPKHUBAETCS 3HAYEHUE PACCMOTPEHHOH NpoOIeMsl,
NpeUIaraloTcsi caMble BaKHBIE NMPAaKTUYECKHE peKoMeHAanuu. TpeGoBaHHs K OQOPMIICHHIO
noknana. O0beM MalIMHOMMCHOIO TEKCTa JOKJIAAa JOJKEH ObITh PacCUMTaH Ha MPOU3HECEHUE
nokiana B Tedenue 7 -10 MuHyT (3-5 MalIMHOMMCHBIX JIACTA TEKCTA C TOKJIAIOM).

JIoKJ1a/1 OLIEHUBAETCS 1O CIEAYIOIIMM KPUTEPHSIM:

Konuuecmeso
Kpumepuu oyenxu ooxnaoa, cooowenus
bannos
ConepxarenbHOCTh, HH(GOPMAIIMOHHAS HACBIIIIEHHOCTH JOKJIa/1a 1
Hannuue aprymenTos 1
Hanuuwre BEIBOIOB 1
Hanwuwne npe3eHTanuu qoKiaga 1
Bnanenue nmpodeccrnoHabHON JTEKCUKON 1
Hroro: 5

DONEeKTPOHHbIE NPE3eHTALUU BBINOJIHAIOTCS B mnporpamme MS PowerPoint B Buae
CIaliIOB B CJEAYIOLUIEM IOpSAKE: ® TUTYIbHBIM JIMCT C 3arojOBKOM TEMbI M aBTOPOM
VCIIOJTHEHUS MPEe3eHTAlMH; * TUIaH Mpe3eHTauuu (5-6 MyHKTOB - 3TO MakCUMyM); ® OCHOBHas
yacth (He Oonee 10 cnaiinoB); ¢ 3akimtoyeHue (BbiBoa). OOme TpeOOBaHHMS K CTHIIEBOMY
O0(OPMIICHHIO TIPE3EHTALIMNU: * TU3aiH T0JKEH OBITh MPOCTHIM U JTAKOHUYHBIM; * OCHOBHAS LE]b
- YUTAEMOCTh, & HE CYObEKTHBHAs KpacoTa; I[BETOBAs raMMa JI0JKHA COCTOATh He Oosiee yeM U3
JBYX-TPEX I[BETOB; ® BCET/Ia IOJKHO OBITH JBa THUIA CIANA0B: ISl TUTYJIBHBIX U JJII OCHOBHOI'O
TEKCTa; ® pazMep mpudTa 10KeH ObITh: 24—54 myHKTa (3aroyioBok), 18—36 myHKTOB (OOBIYHBIN
TEKCT); ® TEKCT JIOJUKEH OBbITh CBEpHYT JI0 KIIOYEBHIX ClIOB U (pa3. [lonHble pazBepHYTHIE
NPEUIOKEHUST Ha Claiiax TakuX IPEe3eHTaluil HCHOJIb3YIOTCS TOJNBKO NPU LUTHPOBAHUWY;
KOKIBIA Crail T0JKEeH UMETh 3arojIOBOK; @ BCE CIIalbl JOJIKHBI ObITh BBIAEPYKAHBI B OJTHOM
CTHJIC; ® Ha Ka)XJOM CJaiiie JODKHO OBITh He 0ojiee TpeX WIUTFOCTPAIUi; ® CIaiabl JOJKHBI
OBITH IPOHYMEPOBAHBI C YKA3aHUEM OOIIETr0 KOJIMYECTBA CIIal/I0B
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4. MeToauuecKkue PEKOMEHIANUHA 110 HAMMCAHUIO 3CCE

Dcce - 3TO caMmocTosTeNbHAas THChBMEHHass paboTa Ha TeMy, MPEIIOKCHHYIO
npernojaBareneM. Llenb 3cce COCTOMT B Pa3BUTHUU HABBIKOB CaMOCTOSITEIBHOTO TBOPYECKOTO
MBIIIICHUS] ¥ THUCHbMEHHOTO M3JIOKEHUSI COOCTBEHHBIX MbIciel. IlucaTh 3cce ype3BbIYaiiHO
M0JIE3HO, TOCKOJIBKY A3TO IO3BOJIAET aBTOPY HAYYHTHCS YETKO W TPaMOTHO (POPMYIHUPOBATH
MBICITH, CTPYKTYpHpOBaTh HH(OpMALHNIO, HCIOIB30BATh OCHOBHBIC KAaTErOpUU aHAJH3a,
BBIJICJIATh MPUYMHHO-CJICICTBEHHbBIC CBSI3U, HJUTIOCTPHPOBATH IMOHATUS COOTBETCTBYIOIIUMHU
puMepaMu, apryMEHTUPOBATh CBOM BBIBOJIBI; OBJIA/IETh HAYYHBIM CTUJIEM PEUH.

Dcce TOHKHO COAEePkKATh: YETKOE U3JIOKEHHUE CYTH MOCTABICHHON MPOOIEMbl, BKIIOYATh
CaMOCTOSATENIFHO TIPOBEACHHBIN aHAIM3 3TOH MPOOJIEMBbI C HCIOJB30BAHUEM KOHLEHIHH WU
AQHAJTUTHYECKOTO HMHCTPYMEHTApHs, pacCMaTpPUBAEMOr0 B paMKaX JAWCHUILIAHBI, BBIBOJHI,
o0o0maronye aBTOPCKYIO TIO3WIMIO 10 IIOCTaBJICHHOW mpobieme. B 3aBucumoctn ot
cneun(UKU TUCHMIUIMHBL  (OPMBI  3cce MOTYT 3HauuTenbHO auddepeHuupoBaTbes. B
HEKOTOPBIX CIIydasX 3TO MOXET OBITh aHadM3 HWMEIONIMXCS CTaTUCTHYECKHX JaHHBIX 10
u3ydyaeMoil nmpoOieme, aHalu3 MaTepUajoB U3 CPEICTB MAaccoBOM uH(popMauuu U
UCIIOJIb30BAHUEM HM3y4aeMBIX MOJIENIei, MOAPOOHBI pa30op TNpeUIoKEHHOH 3amauu ¢
pa3BEepHYTHIMH MHEHUSMH, TOAOOp W JETalbHBIM aHadN3 NPUMEPOB, HIUTFOCTPHPYIOLINX
npo0sieMy U T.1.

[TocTtpoerne 3cce - 3TO OTBET HAa BONPOC WIIM PACKPBITUE TEMBI, KOTOpPOE OCHOBAaHO Ha
KJIACCHYECKOI CUCTEME JI0Ka3aTelbCTB.

Cmpykmypa scce
1. Tumynonoiti aucm (3amONHIETCS 10 €IUHON popme);
2. Beedenue - cytb u 00OCHOBaHHME BBIOOpPA JIAHHOW TEMBI, COCTOUT W3 psijia

KOMIIOHEHTOB, CBSI3aHHBIX JIOTUYECKU U CTUIIUCTHUECKU.

Ha sTom sTame o4eHb BaXHO NPABUIBHO CHOPMYAUPOBAMb 60NPOC, HA KOMOPbIU 6bl
cobupaemecv HAlMuU OMEem 8 X00e C80e20 UCCIe008AHUS.

3. OcHosHasi yacms - TEOPETHUYECKUE OCHOBHI BBHIOPAHHOH MPOOIEMBI W W3JI0KECHUE
OCHOBHOTO BOIIPOCA.

JlanHast yacTh npeznoaraeT pa3BUTHE apryMeHTallMM U aHaln3a, a Takke 000CHOBaHUE
WX, UCXOJISl U3 UMEIOIUXCS TaHHBIX, IPYTUX apryMEHTOB U MO3UIUHI TI0 3TOMY Bompocy. B aTom
3aKJIF0YAETCs. OCHOBHOE COJEpKaHHE 3CCe€ M 3TO MPEACTaBIseT COOOM INIaBHYIO TPYIHOCTb.
[TooToMy BakHOE 3HAUE€HHUE HMEIOT TMOJA3arojoBKH, Ha OCHOBE KOTOPBIX OCYIIECTBISIETCS
CTPYKTYpUPOBAaHHE apryMEHTAIlM{; HMEHHO 3/IeCh HEOOXOIMMO OOOCHOBAThH (JIOTHYECKH,
UCTIONB3YS JaHHBIE WM CTPOTHE PACCYKIEHHUs) MpeliaraeMyro aprymMeHTalui/aHanus. Tam,
IJIec 3TO HEOOXOIUMO, B KAUeCTBE AHAIMTUYCCKOTO HWHCTPYMEHTA MOXHO WCIIOIh30BaTh
rpaduKy, TuarpaMMbl U TaOJIHIIBI.

B 3aBHCHMOCTH OT OCTaBJIEHHOI'O BOMPOCA aHAJIN3 MPOBOAUTCS Ha OCHOBE CIIEAYIOLINX
KaTErOpUid:

[IpuumHa - cnexctBue, obmiee - ocobeHHOE, GopMa - COAEp)KaHHWE, YacTh - IIENOe,
MOCTOSTHCTBO - U3MEHYHBOCTb.

B mporecce moctpoeHusi 3cce HEOOXOAMMO TOMHHUTH, YTO OJHMH Taparpad mAoKeH
COJIepKaTh TOJBKO OJHO YTBEPKICHHE U COOTBETCTBYIOIIEE OKA3aTEIbCTBO, MOIKPETIEHHOE
rpaduUecKkuM W WUTFOCTPATUBHBIM MatepuanioM. CreloBaTebHO, HAIOJIHSS COJCpIKaHuEeM
pa3zienbl apryMeHTalue (COOTBETCTBYIOIIECH IMOA3aroyioBKaM), HEOOXOAMMO B TIpeaenax
naparpada orpaHuYuTh ce0s1 PAaCCMOTPEHHUEM OHOM TIIaBHOM MBICIH.

XopoIio mpoBepeHHbIN (KM Al OONBIIMHCTBA — COBEPIICHO HEOOXOAMMBIN) CIOco0
MOCTPOEHHUS JIIOOOT0 3CCE - HCIOJB30BAHUE I0/3arOJIOBKOB Il 0003HAYEHMS KIHOUEBBIX
MOMEHTOB apryMEHTHPOBAaHHOTO W3JIOKEHHS: 3TO [OMOTaeT TOCMOTPeTh Ha TO, YTO
IpeJoaraeTcs cenarh (M OTBETUTh Ha BOIPOC, XOPOII JIU 3aMbicen). Takoi MoAX0]1 MOMOXKET
CJIeIOBaTh TOYHO OTMpPEACIICHHON el B JAHHOM UccienoBaHuu. J(H(PEeKTHBHOE HCIIONH30BAHHE
M0J13ar0JIOBKOB - HE TOJIbKO 0003HaUY€HHUE OCHOBHBIX MYHKTOB, KOTOPHIE HEOOXOAMMO OCBETHTb.
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Hx mocnenoBaTelbHOCTh MOMKET TaKXKe CBUJCTEIbCTBOBATh O HAJIMYUM WIM OTCYTCTBUH
JIOTUYHOCTH B OCBEIICHUH TEMBI.

4. 3akarouenue - 00OOIIEHUS W apPTyMEHTHPOBAHHBIC BBIBOJBI MO TEME C YKa3aHUEM
obnactu ee mpumeHeHuss U T.O. [loABITOXKMBAaeT 3cce WIM elle pa3 BHOCUT IOSICHEHHS,
HNOJKPEIUISIET CMBICI M 3HAaYEHHE M3JI0’KEHHOTO0 B OCHOBHOHM 4acTh. MeToJibl, peKOMEHAYEMBIE
JUISL  COCTaBJCHMS 3aKJIIOUEHHUS: T[OBTOPEHUE, WUIIOCTpalus, I[UTara, BIEYaTIsIolee
YTBEPXKACHHUE. 3aKIIOUYEHUE MOJKET COJAEpKaTb TAaKOM OUYEHb BAXKHBIM, IOMOJHSIOLIMI 3cce
9JIEeMEHT, KaK yKa3aHhe Ha TMpUMEHEHHe (MMIUIMKALWIO) HCCIeI0OBaHUS, HE HUCKIoYas
B3aMMOCBSI3H C APYTUMH ITPOOIEMaMU.

Cmpykmypa annapama 00Ka3amejibcme, He00X00UMbIX 011 HANUCAHUA ICCe

Jloka3arenbCcTBO - 3TO COBOKYIHOCTB JIOTUYECKUX NPHEMOB OOOCHOBAaHMS MCTHHHOCTHU
KaKoro-aubo Cy»KJIEHUSI C MOMOIIBIO0 JAPYTUX WCTUHHBIX M CBA3AHHBIX C HUM CYyxKAeHHIl. OHO
CBSI3aHO C YOSKJCHHEM, HO HE TOKJECTBEHHO €My: apryMEHTAIlHsI UJIH T0Ka3aTeIbCTBO JIOJIKHBI
OCHOBBIBaThCSl HAa JAHHBIX HAYKH U OOIIECTBEHHO-HUCTOPUYECKOM NMPAKTUKU, yOEKIEHUS XKe
MOTYT OBITh OCHOBaHBI Ha MPEAPACCYAKaX, HEOCBEIOMIIEHHOCTH JIFO/ICH B BOIIPOCAX SKOHOMHUKH
U TOJUTUKH, BUAMUMOCTH JOKa3aTeNbHOCTH. JlpyrumMu cloBamH, JI0Ka3aTelIbCTBO WIIU
apryMeHTalusi - 3TO PacCyKICHUE, HCIONb3yIomee (akThl, HCTUHHBIE CYXICHHS, HayJYHbIC
JaHHBIE U YOeKJaroiee HaC B UCTUHHOCTHU TOTO, O YeM UJIET PeUb.

Crpykrypa 511000r0 J0Ka3aTelbCTBAa BKJIIOYAET B ce€0S TPU COCTAaBIISIIOIIME: TE3MC,
apryMEHTHI M BBIBOJIBI HJIM OLICHOYHBIE CYXKICHUS.

Te3uc - 10 TIONIOXKEHUE (CYXKIEHUE), KOTOpOe TpeOyeTcsi JA0Ka3arb. ApeymeHmul - 3TO
KaTeropuy, KOTOPBIMU TOJB3YIOTCS MpPH JI0Ka3aTeIbCTBE HCTUHHOCTH Te3uca. Bwuisod - 31O
MHEHHE, OCHOBaHHOE Ha aHanm3e (akToB. OyeHounsie CysHcOeHus - ’TO MHEHHUS, OCHOBaHHBIC Ha
HAIIMX yOeXJIEHUSAX, BEPOBAHUAX WU B3MIAAX. Apeymermosl OOBIYHO NETATCS Ha CIEAYIOLINE
TPYIIIBL:

1. Yoocmosepennvie ghaxmul — baktuyeckuii Mmarepual (WM CTATUCTUYECKUE TaHHBIE).

2. Onpedenenusi B TIpOIlECCE apPTYMEHTAIIMHM HCIIONB3YIOTCS KaK OIMCAHHWE TTOHSTHH,
CBSI3aHHBIX C TE3UCOM.

3. 3axkonbl Haykm W paHee OKa3aHHBIE TEOPEMBI TOXKE MOTYT HCIOJB30BAThCA Kak
apryMeHTHI I0Ka3aTeIbCTBa.

Tpebosanusn Kk pakmuyeckum OAHHBIM U OPYZUM UCOYHUKAM

[Ipy HammcaHum 5cce 4Ype3BbIYAMHO Ba)XHO TO, KaK HCHOJB3YIOTCS SMIMPHYECKUE
JAaHHBIE W JApPYrHe€ HCTOYHUKH (0COOCHHO KadecTBO ureHus). Bce (dakTuueckue) maHHbBIC
COOTHOCATCA C KOHKPETHBIM BPEMEHEM M MECTOM, MO3TOMY IMPEXJAE, YEM HX HCIOJIb30BaTh,
HEo0X0aUMO yOequTCsl B TOM, YTO OHU COOTBETCTBYIOT HEOOXOJUMOMY JJIsi MCCIIEOBaHHM
BpeMeHU U MecTy. COOTBETCTBYIOMIAs crielM(UKaLus JaHHBIX [0 BPEMEHH M MECTY — OJIMH M3
CIO0CO00B, KOTOPBI MOXET MPEeNOoTBPATUTH Upe3MepHOe O0O0OIIEHHE, Pe3ylbTaToM KOTOPOTO
MOYET, HallpUMep, CTaTh MPENOJO0KEHHE O TOM, YTO BCE CTPAaHbl MO HEKOTOPBIM BaXKHBIM
acrmeKTaM OJIMHAKOBBI (€CM Bbl TaK IMojaraere, TOrAa 3TO JOJDKHO OBbITh JI0Ka3aHo, a He ObITh
TOJIOCTIOBHBIM YTBEPKICHUEM).

Bcerna MoxxHO n30exaTh 4pe3MepHOro 0000IIEHNUs, €ClIi TOMHUTD, YTO B paMKax 3cce
UCTIONIb3YEMbIC JaHHBIE SBISIOTCS WJUTIOCTPATHBHBIM MaTepuaioM, a He 3aKIIOYUTENbHBIM
aKTOM, T.€. OHU MOJTBEPXKIAIOT apryMEHTHl M PACCYKICHHUS U CBHUJIETEIbCTBYIOT O TOM, UTO
aBTOP YMEET MCIOJIb30BaTh JaHHbIE TOJHKHBIM 00pa3oM. Henb3st 3a0bIBaTh TakXke, UTO JaHHBIE,
Kacarollluecsl CIOPHBIX BOINPOCOB, BCErjga MoOJABeprarwoTcs comMHeHuto. OT aBTopa HE JKIyT
OTIpPENIeJIEHHOT0 WJIM OKOHYATelIbHOTro OTBeTa. HeoOX0oAMMO MOHATH CYHIHOCTH (PaKTHYECKOTro
MaTepuaia, CBSI3aHHOTO C ASTHUM BOMNPOCOM (COOTBETCTBYIOIIME HWHAUKATOPHI? HACKOJIBKO
HAJICKHBI JaHHBIC JJI TOCTPOCHUS TAKUX MHAUKATOPOB? K KAKOMY 3aKIIOYEHUIO MOKHO MPUNTH
HAa OCHOBAaHMHM HMMEIOIIMXCS JAAHHBIX U HWHIUKATOPOB OTHOCHUTEIBHO MPUYMH U CIEJICTBUU? U
T.J1.), 1 IPOJIEMOHCTPUPOBATH 3TO B 3cce. Henb3s cebuiaTbest Ha paboThl, KOTOPbIE aBTOP AcCe HE
YHUTAJl CaM.
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Kak noozomoeumpu u nanucamsp 3cce?

KagecTBO 1100010 3CCE 3aBUCUT OT TPEX B3aUMOCBSI3aHHBIX COCTABIIAIOLINX, TAKUX KaK:

1. Wcxonuelii MaTtepuall, KOTOPbI OyneT HCIoNb30BaH (KOHCHEKTHl MPOYUTAHHOMN
JUTEpaTyphl, JIEKUUH, 3alHuCU Ppe3yJbTaTOB JUCKYCCHH, COOCTBEHHbIE COOOpaXKeHHUS U
HAKOTUICHHBIH OMBIT MO JAHHOW TTpodieme).

2. KauectBo 00pabOTKM MMEIOLIErocs HCXOAHOrO Marepuana (ero opraHu3amus,
aprymMeHTauus u A0BOJbI).

3. AprymeHTanus (HacKOJbKO TOYHO OHAa COOTHOCUTCSI C TIOAHATBIMH B 3cCe
npobsieMamn).

[Iponiecc HamucaHus 3cce MOXKHO pPa3OUTh HAa HECKOJIBKO CTaiuid: OOAyMbIBaHHE -
IUIAHUPOBAHUE - HAIMCAHUE - IPOBEPKA - IIPABKA.

IInanupoeanue - onpeaeneHue e, OCHOBHBIX MJIeH, HCTOYHUKOB MH(POPMaIUHU, CPOKOB
OKOHYAHUS U MPEACTABIEHUS pabOTHI.

L]env noKHA ONPENCIISATh ACHCTBHUS.

Hoeu, xak U 1enHu, MOryT ObITh KOHKPETHBIMM U OOLIMMH, Oojee aOCTpaKTHBIMHU.
Mplcin, 4yBCTBa, B3IJISABI M NPEACTaBICHUS MOTYT ObITh BbIpake€Hbl B (popMe aHaJOruii,
accouHMalnu, MPEANOIOKEHUHN, PACCYKICHUH, CYKI€HUI, apr'yMEHTOB, JOBOJOB U T.J.

Ananozuu - BbIABICHHE UEU U CO3JaHUE NIPE/ICTABICHUI, CBA3b 2JIEMEHTOB 3HAUCHUIA.

Accoyuayuu - OTpak€HUE B3aUMOCBSA3€H NPEIMETOB M SIBJICHHUM JEHCTBUTEIBHOCTH B
(dopMe 3aKOHOMEPHOI CBS3M MEXJly HEPBHO - IICUXUYECKUMHU SIBICHUSMH (B OTBET Ha TOT WUJIHU
MHOM CJIOBECHBII CTUMYJI BbIIaTh «IIEPBYIO MPUILIEAIIYIO B TOJIOBY» PEAKIUIO).

IIpeononosicenus - yTBepxK/IeHUE, HE MOATBEPKICHHOE HUKAKUMU JI0Ka3aTeJIbCTBAMHU.

Paccysicoenus - popMynupoBKa U JOKa3aTEIbCTBO MHEHH.

Apeymenmayus - psil CBA3aHHBIX MEXIY COOOH CyXAEHUH, KOTOpPbIE BBICKAa3bIBAIOTCS
JUIL TOTO, YTOOBI yOeOWTh YMTaTens (CIymaTens) B BEPHOCTH (MCTHHHOCTH) TE3UCa, TOYKH
3peHMs], TO3ULIUH.

Cyarcoenue - dpasa wiH NpeIIOKEHUE, 11 KOTOPOTO MMEET CMBICT BOMPOC: UCTHHHO
WJIU JIOKHO?

/l0600b1 - 0OOCHOBAaHHME TOTO, YTO 3AKIIOYCHHE BEPHO aOCONIOTHO WM C KaKOW-IHOO
Jojel BepoATHOCTU. B KauecTBe JOBOAOB HCHOJB3YIOTCA (DAKTBI, CCHUIKM Ha ABTOPHUTETHI,
3aBEIOMO HCTHHHBIE CYXICHMSI (3aKOHBI, aKCHOMBI M T.[.), JOKa3aTelbCcTBa (IpsIMbIE,
KOCBEHHBIE, «OT IPOTUBHOT0», «METOJOM UCKIIIOUEHUS») U T.[.

IlepedyeHb, KOTOpBIM MOJIYYUTCS B pE3ydbTaTe MEPEUUCICHUS WIAEH, IOMOXKET
OTIpEeNIeNIUTh, KAaKUe U3 HUX HYXIAIOTCS B OCOOCHHON apryMeHTaI|H.

Hcmounuxku. Tema nscce MNOACKaXeT, TIA€ HCKAaThb HYXKHbIM Marepuan. OOBIUHO
noJjb3ytorcs Oubnuorexoit, MHTepHET-pecypcamu, cioBapsiMM, cripaBoyHHKamH. IlepecMoTp
03HAYaeT peJaKTHPOBAHHUE TEKCTA C OPHEHTALMEN Ha KauecTBO U 3(P(PEKTUBHOCTD.

Kauecmeo mexcma ckiagplBaeTcs W3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: SICHOCTH
MBICJTH, BHITHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH.

Mpicnv - 370 conepkaHue HamucaHHoro. HeoOxoauMo 4eTko U sICHO (popMyTupoBaTh
UJeH, KOTOpbIE XOTUTE BBIPAa3UTh, B MMPOTUBHOM CiIydae BaM HE€ YAAacTCs JOHECTH 3TH HJEU U
CBECHMSI 10 OKPYKAIOLIUX.

Busmnocms - 3T0 TOCTYITHOCTb TEKCTA JJIsl HOHUMaHus. Jlerde Bcero ee MOXKHO JOCTUYb,
HOJIb3YACh JIOTUYHO W TIOCJIEOBATENIbHO TINATENFHO BBIOPAaHHBIMU CJIOBaMH, (pazamMu U
B3aMMOCBS3aHHBIMU a03allamMu, PaCKpbIBAIOLIUMU TEMY.

I'pamomnocmsb OTpaxaer coOJII0IEHHE HOPM TpaMMaTHKH U npaBonucanus. Ecnu B uem-
TO COMHEBAETECh, 3aIISIHUTE B Y4YEOHHK, CHpPaBbTECh B CJIOBApe WM PYKOBOJCTBE IIO
CTWJINCTUKE WIH JANTe IPOUNTATh HAIIMCAHHOE YEIIOBEKY, Ubsl MAHEPA IUCATh BAM HPaBUTCS.

Koppexmnocms — 310 cTinb HanucaHHOro. CTHIIb ONpPENENsTCs KaHPOM, CTPYKTYpOM
paboThl, ENsIMH, KOTOpbIE CTAaBUT IMepel COOOW NHINYLIHHA, YUTATENIMH, K KOTOPBIM OH
oOparaercsl.
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5. MeToanueckue PEKOMEHIAIHUHU MO MOJATOTOBKE CECMUHAPCKUM 3aHATHAM

CeMuHap npeacTaBiseT co00i KOMILIEKCHYIO (hOpMY U 3aBepIIAIOLIee 3BEHO B U3yUYECHUU
OTIPENIeIEHHBIX TeM, MPEIYCMOTPEHHBIX MPOrpaMMON Y4eOHOW AUCHUILTUHBI. KoMIulekcHOCTh
JaHHOW (OpMbI 3aHATUH Ompeneisercs TeM, 4YTO B XoJe €€ MPOBEACHUS COYETAIOTCS
BBICTYIJICHUS OOYYaIOIUMXCS M TIPENoaBaTeNs: PacCMOTPEHHE OOCYyXaaeMoil mpoOieMbl U
aHAJIU3 PA3JIMYHBIX, YAaCTO JHUCKYCCHOHHBIX IMO3ULUN; 00CYXIeHHEe MHEHUN 00ydaroluxcs H
pasbscHEeHHNe (KOHCYIbTAIUs) MPENoAaBaTeist; YriyOJIeHHOe U3yUeHUE TEOPUU U IPHOOpETeHNE
HABBIKOB YMEHUS €€ UCII0JIb30BaTh B IPAKTUYECKO padoTe.

[To cBoeMy Ha3HAYEHHMIO CEMHMHAp, B MPOIECCE KOTOPOro OOCYKIOAeTCs Ta WM HHAs
Hay4Has mpobJieMa, crocoOCTBYeT:

- yriyOJeHHOMY  HW3YYEHHUIO  ONpPEACICHHOTO  pa3jena  y4eOHOW  JTUCIMILIMHBI,
3aKpeIJICHUIO 3HAHUI;

- 0TpabOTKE METOAOIOTUU M METOJUYECKUX MTPUEMOB MTO3HAHHUS;

- BbIpa0OTKE aHAIUTUYECKUX CIOCOOHOCTEH, ymMeHHsi 0000ueHus U (GopMyITUpOBaHUS
BBIBO/JIOB;

- NpUOOPETEHHI0 HABBIKOB HCIOJB30BAHUS HAYYHBIX 3HAHMA B  MPaKTUYECKOU
JeSITEIIbHOCTH;

- BbIpa0OTKE YMEHHUS KpaTKO, apryMEHTHPOBAaHHO U SICHO U3Jarath oOCYyXJaeMmble
BOIIPOCHI;

- OCYIIECTBIICHUIO KOHTPOJISI MPEMOIAaBATENS 32 X0I0M 00yUYeHUSI.

CemuHapbl TpEACTaBISIET CO00M Ouckyccuro B Tpenenax OOCYXKIAeMOM  TEMbI
(mpoGnemsl). Jluckyccusi momMoraeT y4yacTHHKaM CeMuHapa mpuobOpectu 0osee COBEpIlEeHHBIE
3HaHMS, NMPOHMKHYTh B CYTh H3y4daeMbIX IpobsieM. Bpipaborarh MeTOm0IOTHIO, OBJIAJETDH
METOJJaMH aHaln3a COLUAIbHO-d)KOHOMUYECKUX IMpoueccoB. OOCyxaeHHe HIOHKHO HOCUTh
TBOPUYECKU XapaKTep C YETKOW U yOeAUTETbHOU apryMeHTalueH.

Ilo cBoEl cTpyKType ceMUHAp HAYMHAETCS CO BCTYNMUTENIBHOIO CIIOBA MPENOJaBaTelis, B
KOTOPOM KpPAaTKO H3JIaraloTCsl MECTO M 3HadeHHe 00CyxkaaeMoill Tembl (IIpoOsieMbl) B JTaHHOM
JUCLUIUIMHE, HAITOMMHAIOTCS TOPSIOK M HampaBlieHus ee oOcyxaeHus. KoHkperusupyercs
paHee U3BECTHBIM 00yJaroUMMcs TUIaH NpoBeieHus 3aHsaTus. [locie 3Toro HaunHaeTcs mpoLecc
00CYX/IeHUSI BONPOCOB OOYyYalOIUMHCS. 3aBepllaeTcsl 3aHATHE IOJABEJCHMEM HTOroa
00CyXJI€HUS, 3aKJII0YUTEIbHBIM CJIOBOM IPENOAaBaTes.

IIpoBeneHne ceMHHApCKMX 3aHATHH B pamkax ydeOHOH rpynmnbl (20 - 25 denoBek)
M03BOJIIET 00ECNeYNTh aKTUBHOE yyacTre B 00CYKJIeHUU MPOOIeMbl BCEX MPUCYTCTBYIOIIMX.

ITo xony 0OCyX/eHUsI TeMbl IOMHUTE, YTO M3yYEHHE TEOPHH JOJKHO OBITh CBSA3aHO C
omnpeneneHueM (BBIPAOOTKOI) CpEeACTB, IMyTeH NPUMEHEHHS TEOPETHUECKUX TMOJIOKEHUN B
NPAaKTUYECKOM JesTeIbHOCTH, HAmpuUMep, IpH BBINOJHEHMH (QYHKIHUI TIOCYZapCTBEHHOTO
ciyxamero. B To jxe BpeMsi BaXHO HE CBECTH OOCYKIEHHE HaydHOH MpoOJIEeMbl TOJIBKO K
nepecKasy ciay4yaeB U3 MPaKTHKH pabOThl, K KPUTUKE UMEIOIIUX MECTO HEAOCTaTKOB. Jluckyccuu
UMEIOT BaXXKHOE 3HAYeHHE: ydaT AUCLUMIUIMHE yMa, YMEHHUIO BBICTYNATh 10 CYIIECTBY, MBICIHUTD
JIOTMYECKH, BBIJIENSS ITIABHOE, KPUTUUECKU OLIEHUBATh BBICTYIJICHUS YYaCTHUKOB CEMHUHApA.

B nponecce mpoBeneHust ceMuHapa oOydaronuecss MOI'yT HCIIOJIb30BaTh pa3HOOOpa3HbIe
no cBoel (opmMe M XapakTepy IOcoOHs, AEMOHCTpUPYsS (AKTUUYECKUH, B TOM 4YHUCIE
CTaTHUCTUYECKUN MaTepHasl, YOEIUTENbHO TMOATBEPKAAOIMNUNA TEOPETUUYECKUE BBIBOABI U
noJjoxeHus. B 3aBepiienne o6cyauTe pe3ynbTaTrbl paboThl ceMUHapa U C/eiaiTe BBIBOJBI, YTO
XOpOILIO YCBOCHO, a HaJ[ YeM CJIEIYET JOMOJIHUTENBHO MOPadoTaTh.

B mensx 5>Q@exTHBHOCTH CEeMUHApCKUX 3aHATHH HEoOXoauma OoOCTOsITeNIbHAs
MOATOTOBKA K MX MpoBeAcHUI0. B Hauane cemectpa (yueOHOTO rojaa) BO3bMHUTE B OMOIHOTEKE
HEOOXO/MMBbIE METOAMYECKHE MaTepualibl JUIsl CBOEBPEMEHHOW IOATOTOBKM K CEMHHapaM.
['oTOBSICH K KOHKPETHOM TeMe 3aHATUSl CJeAyeT O3HAKOMHUTHCS C HOBBIMU O(ULIHATHHBIMU
JIOKYMEHTaMH, CTaTbsIMUA B TIEPUOTUYECKUX KYPHaJIaX, BHOBb BBILICIIINMU MOHOTpAa(UIMU.



6. MeToanuyecKkue PEKOMEHAAIUHA ITO MOATOTOBKE K THCKYCCUHA

CoBpeMeHHass MpaKTHKa MpeylaraeT MMUPOKHHA KPYr THUIIOB CEMUHAPCKHUX 3aHITHH.
Cpeau HUX 0c000€ MECTO 3aHUMAET CeMUHAP-OUCKYCCUs, TIIE B TUAJIIOTe XOPOIIIO YCBAaUBACTCS
HOBasi WH(pOpMaIMs, BUAHBI YOSKICHUS CTYICHTA, 00CY)XTAIOTCS NMPOTUBOpEYUsl (SBHBIC U
CKpBIThIe) U HenocTaTku. [[ns oOcykaeHus 6epyTcs KOHKPETHbIE aKTyallbHBIE BOIIPOCHI, C
KOTOPBIMH CTY/ACHTBI TPEABAPUTEIBHO O3HAKOMJICHBI. JlMCKyccHs SBISETCS OJHOM U3
HanOosiee 3PGEeKTUBHBIX TEXHOJIOTHUH TPYIIIOBOIO B3aMMOJICHCTBHS, 00Jagaromeid 0coObIMH
BO3MOXHOCTSIMH B 00y4EHHH, Pa3BUTUU U BOCIIUTAHUU OYAYILIEro CIeHUAINCTA.

JMuckyccus (ot nat. discussio - pacCMOTPEHHE, UCCIEAOBAaHHUE) - CIOCO0 OpraHU3aINN
COBMECTHOHM JIEATENBHOCTH C IEJbI0 HMHTEHCH(HKAIWU Tpolecca MNPUHIATUS pPEUICHUNH B
rpyImIe MocpeacTBOM 00CYKIeHUS KaKOoro-1ub0 BOMpoca Uil MpoOIeMBbl.

Huckyccus obecriednBaeT aKTUBHOE BKJIIOUYEHUE CTYJICHTOB B MOWCK MCTHHBI, CO3/A€T
YCIOBUSL JJI1 OTKPBITOTO BBIPAKEHHUS HMH CBOMX MBbICIEH, TMO3HUIMMA, OTHOIIEHHHA K
oOcyxxgaemoil TemMe U o0nazaeT oco0Oil BO3MOXHOCTBIO BO3JCHCTBUS Ha YCTAaHOBKU €€
YYaCTHUKOB B IPOLIECCE TPYIIOBOrO B3auMoJeicTBUA. JIMCKYCCHI0O MOXKHO paccMaTpHUBaTh
KaK Memoo UHmMepakmueHo20 oOy4enus W Kak 0COOYI0 TEXHOJIOTHMIO, BKIIIOYAIOLIYI0 B ce0d
JIPYTHe METOJIbI U IPHUEMbl O0yUEHUS: «MO3TOBOU MITYPM», «aHAJIU3 CUTYAIHi» U T.1.

OOyvarommii  3PQPEKT TUCKYCCHH OIPEACISAETCS MPEIOCTABIICMON  YYIaCTHUKY
BO3MOXXHOCTBIO  MOJIYYUTh  pazHooOpa3Hyl0  HHPOpMAlUio0  OT  COOECEJIHMKOB,
IIPOIEMOHCTPUPOBATh W TOBBICHUTH CBOIO KOMIIETEHTHOCTH, IPOBEPUTh M YTOYHHUTH CBOU
MPEJICTaBICHUS U B3Il HA OOCYXKIaeMyro MpoOiieMy, IPUMEHUTh MUMEIOIIUECs 3HAHUS B
IpoIecce COBMECTHOTO PEIICHHs YIeOHBIX U MPO(EeCCHOHANBHBIX 3a/1a4.

Pa3BuBaromas (yHKIUS JUCKYCCHMM CBSi3aHa CO CTHUMYJIHPOBAaHHEM TBOPYECTBA
o0yJaromuxcsi,  pa3BUTHEM  HUX  CHOCOOHOCTM K  aHanmm3y  wmHQopMammm U
apryMEeHTUPOBAHHOMY, JIOTUYECKU BBHICTPOCHHOMY J0Ka3aTeNbCTBY CBOMX MJIEH U B3IJISAIOB, C
MOBBIIIIEHUEM KOMMYHUKAaTUBHOW aKTHBHOCTH CTYJCHTOB, HX SMOIIMOHAIFHON BKIFOYEHHOCTH
B y4eOHBII mpo1iecc.

BnusiHue nucKkyccMuM Ha JIMYHOCTHOE CTAHOBJIGHHE CTYICHTa OOYCIIOBIHMBAETCS €€
LIEJIOCTHO - OPUEHTUPYIOIIEH HalpaBIEHHOCTBIO, CO3JJaHUEM OJaroNnpHsATHBIX YCIOBUH s
NPOSIBJIICHUS] MHIUBUIYaTFHOCTH, CaMOOIIPE/ICICHNUS B CYIIECTBYIOIIUX TOYKaX 3pEHHs Ha
onpeneNieHHyl0 mpoOieMy, BbIOOpa cBoed mo3unuu; A8 (OpMUPOBAHHMS — yMEHHS
B3aWMOJICHICTBOBATh C JPYTUMH, CIyIIaTh M CJBIIIATh OKPYXKAIOMNX, YBWKATh UYyKHE
yOexaeHHs, MPUHUMATh OIIMOHEHTa, HAaXOJUTh TOYKH COMPUKOCHOBEHHS, COOTHOCHUTH W
COTJIACOBBIBATh CBOIO IMO3UITHIO C TO3UIUSIMH JIPYTUX YIaCTHHKOB O0CYXKICHUSI.

be3yciioBHO, HaluuMe ONIMOHEHTOB, IPOTUBOIMOJIOKHBIX TOYEK 3pEHUs Bcerna
000CTpSIET TUCKYCCHUIO, TIOBBIIIAET €€ TMPOYKTHBHOCTb, MIO3BOJISIET CO3/1aBaTh C UX TIOMOIIBHIO
KOHCTPYKTUBHBIA KOH(PIUKT /7151 oJiee 3((EeKTUBHOIO pPeLIeHUs: 00CYkKIaeMbIX MPOOIIeM.

CymecTByeT HECKOIBKO BHJOB JIUCKYCCHH, HWCIIOJNB30BaHUE TOTO WJIM WHOTO THIIA
JMCKYCCHH 3aBHCHUT OT XapakTepa o0Cyx/1aeMoi mpoOIeMbl U Lesel IUCKYCCUH.

Jluckyccus- ouanoe 4aiie BCEro MPUMEHSIETCS JIIT COBMECTHOTO OOCYXICHUST YICOHBIX
U TIPOU3BOJACTBEHHBIX NPOOJEM, pEIIeHHE KOTOPBIX MOXET OBbITh JOCTHUTHYTO IyTeM
B3aWMO/IOTIOJIHEHHSI, TPYIIIOBOTO B3aUMOICWCTBUS 10 TMPHHIUINY «HHIUBUAYATbHBIX
BKJIa/IOB» WJIM HA OCHOBE COTJIACOBAHUS pa3IMYHBIX TOUEK 3PEHUs, TIOCTUKEHUSI KOHCEHCYCA.

Huckyccuss - cnop WCHONB3yeTCsl UII BCECTOPOHHETO PACCMOTPEHHS  CIIOKHBIX
npo6ieM, He UMEIOIIMX OJHO3HAUYHOTO PELIeHHs Jake B HayKe, COLMAIbHOM, MOTUTUYECKON
KM3HH, TIPOU3BOJICTBEHHOW TpakTuKe W T.7. OHa MOCTpOCHAa Ha MPUHIUIE «ITO3UIIHOHHOTO
MPOTUBOCTOSHUS» U €€ 11eJb - HE CTOJIBKO PELIUTh MPOoOIeMy, CKOJIBKO MOOYAUTh YHACTHUKOB
JMICKYCCHH 3aayMaTbCsl HaJ MPOOJIEMOH, YTOUHUTH M ONPENEITHTh CBOIO MO3UIIHIO; HAYYHUTh
apryMEHTHPOBAHO OTCTaMBaTh CBOIO TOYKY 3PEHMS M B TO K€ BPEMs OCO3HATh MPaBO JAPYIHX
UMETh CBOW B3TJIS HA ATY pobiieMy, ObITh MHANBUAYATHHOCTHIO.

YcnoBust 3¢ (heKTUBHOTO POBEIEHUS TUCKYCCUU:
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- ”H(OPMHUPOBAHHOCTD U MOATOTOBIEHHOCTH CTYJICHTOB K JIUCKYCCHUH,

- CcBOOOJHOE BIAJCHHE MAaTepuajoM, MPUBICUCHHE PA3TUUYHBIX HCTOYHHKOB JUJIS
apryMeHTalll OTCTauBaEMbIX MOJIOKEHUI;

- [paBWIbHOE YNOTpeOJieHWe TOHATHM, UCHOJIb3YeMbIX B JIUCKYCCHHM, HUX
eAMHOO0Opa3HOE TOHUMAHWCE;

- KOPPEKTHOCTh MOBEACHHUS, HEJAOMYCTUMOCTh BBICKA3bIBAHUM, 3a/I€BAIOIIUX JIUYHOCTh
OIIOHEHTA; YCTAHOBJIEHUE PErJlaMEHTa BBICTYIIJICHUS! Y4aCTHUKOB;

- MIOJIHAS BKJIFOUEHHOCTh IPYMIIBI B AUCKYCCHIO, YYaCTHE KAXJIOTO CTYJICHTa B HEH.

IloaroroBka CTyaeHTOB K AMCKYCCHHM: €CIIM TeMa OObBSBJIEHA 3apaHee, TO CIEIyeT
O03HAKOMUTHCS C yKa3aHHOH JuUTeparypoi, HEOOXOIUMBIMH CIPABOYHBIMU MaTepHallaMH,
IpOAyMaTh CBOIO TO3MILHUIO, YETKO CQOPMYIMPOBATH apryMEHTAIMIO, BBITUCATH IIMTATHI,
MHEHUS CHEIMATHUCTOB.

B npoBeaennn QucKyccuu BbIIEISETCS HECKOIBKO 3TAIOB.

Jrtan 1-ii, BBeleHHe B TUCKYCCHIO: (OPMYITMPOBAHKE MPOOJIEMBI U IIEJIeH TUCKYCCUH;

OIpe/ieJIeHUE 3HAYUMOCTU MPOOJIEMBbI, COBMECTHasl BbIpadOTKa IpPaBUJ JUCKYCCHH;
BBISICHEHHE OJJHO3HAYHOCTH MOHMMAHHUS TEMbI JUCKYCCHM, MCIOJIb3YEeMbIX B HEW TEPMHUHOB,
TTOHSTHUH.

Jran 2-#, o0cyxkneHne NMpodjeMbl: OOMEH yYaCTHUKaMU MHEHHUSAMH 110 KaXJIOMY
Borpocy. Llens aTama - coOparh MaKCUMyM MHEHUM, UJEH, IPEITIOKEHHUM, COOTHOCS UX JAPYT C
JIPYTOM.

Jran  3-ii, TmNOaBeleHHe HMTOrOB  OOCYXKIEHHs: BBHIPAa0OTKAa  CTYACHTAMH
COTJIACOBAaHHOTO MHEHHUS U IPUHATHE TPYIIIIOBOTO PEIICHHUS.

Jlanee mOABOASTCS WUTOTU JUCKYCCHM, 3aCIyLIMBAIOTCA U 3aLIUIIAIOTCS NPOECKTHBIE
3aganus. Ilocme 3Toro mpoBoguTcs "MO3roBoW MMTYpM" MO HEPEUIEHHBIM MpoliemMam
JUCKYCCUM, @ TAaK)K€ BBIABISIOTCS MPHUKJIAIHBIE acClEKThbl, KOTOPbIE MOXHO PEKOMEHI0BATh
JUTSL BKJTFOUEHHUS B KYPCOBBIE U JJUTUIOMHBIC Pa0OThHI I B alipoOaIlfio Ha MIPAKTHKE.

CeMUHapbI-IUCKYCCUU TIPOBOJATCA C LIETbI0 BBISBICHUS MHEHHUS CTYACHTOB II0
AKTyaJIbHBIM U MTPOOJIEMHBIM BOIIPOCAM.
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7. MeToagu4ecKue peKOMeHAalMH 110 HANMCAaHNIO pedepaTa

Cnoso "pedepar" (ot nmatmHckoro — referre — mokmaneiBaTh, cO0OINAaTh) O3HAYAET
c)KaToe M3JIOKEHHE B YCTHOM WIIM MHCbMEHHON (QopMe coaepkaHHs Kakoro—imbo Bompoca
WM TEMbI Ha OCHOBE KPUTHYECKOTO 0030pa nH(OpMALIHH.

Hanucanme pedepata - BHI caMOCTOATENbHOW pabOThl CTYIEHTA, COAEp KAl
UH(OPMALINIO, TOTIOTHSIOUIYIO U Pa3BUBAIOIIYI0 OCHOBHYIO TEMY, U3Yy4aeMyI0 Ha ayAUTOPHBIX
3aHATUAX. Pedepar MoxeT BKIHOYaTh 0030p HECKOIBKUX UCTOYHUKOB U CIYKUTh OCHOBOM JIs
JOKJIaJia Ha CEMUHApax, KOHPEPEeHIUsX.

[Ipu noaroToBke pedepara HeoOXOIUMO COOIIOIATH CAEAYIOIIUE MPaBUJIa.

SIcHO M 4YeTko chopMyIHpOBAThH IENb U 33Ja4H pedepara, oTpakaroue TeMy HIIH
pelieHue IpooIeMBl.

Haiitu nuteparypy mno BBIOpaHHOW TeMe; COCTAaBUTh IME€PEUYEHb HCTOYHHUKOB,
0053aTeNBHBIX K MPOYTEHUIO.

Tonpko moOCEe TpeABapUTENHHON IOATOTOBKH CJEAYeT MPHUCTYNATh K HAIHCAHHIO
pedepara. [Ipexae Bcero, COCTaBUTH IUIaH, BHIICTUTH B HEM YacTH.

Beeoenue. B aToM pasnene packpbIBaeTCs LEb U 3a7a4u paboThl; 3€Ch HEOOXOAUMO
chopMynupoBath mpodieMy, KoTopasi OyaeT mpoaHalu3upoBaHa B pedepare, U3JI0KHUTh CBOE
OTHOIIEHHE K HEH, TO €CTh MOTHBALMIO BHIOOpPA; OMPEACTUTh OCOOCHHOCTH TOCTAHOBKHU
JaHHOW mpoOJeMbl aBTOpaMU M3YyYEHHOW JUTEPaTyphl; OOBSICHUTH AaKTyadbHOCTb H
COLMAIBHYIO 3HAYMMOCTH BEIOPAHHOM TEMBI.

Ocnoenas uacme. Paznensl, rnaBel, maparpadpl OCHOBHOM YacTH JIOJDKHBI OBITh
HampaBJIeHbl HA pAcCMOTPEHHE Y3JIOBBIX MOMEHTOB B Teme pedepara. H3noxenue
COJIepKaHUsl U3YYCHHOM JINTEepaTyphl MPEANoIaraeT ero KpUTHUECKOe OCMBICIICHUE, TITYOOKHI
JIOTUYECKHUMN aHAIU3.

Kaxnpiii pa3gen OCHOBHOM dYacTu pedepara mpeanoiaraeT AeTaJbHOE H3YYEHUE
OTJENFHOTO BONpPOCa TEMBl W TOCJIEIOBATEIBHOE W3JIOKEHUE CTPYKTYpPBl TEKCTOBOTO
MaTepuana ¢ 00s3aTeIbHBIMH CChUIKAMH Ha TIEPBOUCTOYHUK. B 11e710M, cofiep:kaHrne OCHOBHOM
YacTU JIOJDKHO OTPaXKaTh TO3HIIMH OTJIENBHBIX aBTOPOB, CPAaBHUTEIBHYIO XapPaKTEPUCTHKY
ATUX TMO3UIKH, BBIIETICHHE Y3JIOBBIX BOIMPOCOB JUCKYpcCa MO BHIOPAHHOW ISl UCCIIEIOBAHMUS
TEMe.

3axnouenue. B 3akiaroueHuHn aBTOp pedepara TOKEH ChHOpMYIHPOBATh JTHUYHYIO
MO3HIIMIO B OTHOIIICHUH W3YUYE€HHON NPOOIIEMBI B MTPEIOKUATE, MOXKET OBITh, CBOM CIIOCOOBI €€
pewenus. Llenecoobpa3Ho caenats o01Me BEIBOBI [0 TeMe pedepaTa U enlé pa3 OTMETHTD €€
aKTyaJTbHOCTh U COITUAIIEHYIO 3HAYUMOCTb.

Cnucox ucnonb308aHHbIX UCIOYHUKOG U IUMEepamypbl.

Hanucanue pedepatos sBisiercst oqHOM U3 popM 00yueHUs CTyI€HTOB, HAIIPaBJIEHHOM
HA OPTaHM3AIMIO0 U TOBBIIICHUE YPOBHS CaMOCTOSITENBHON pabOThl, a TakXKe Ha yCUJICHHE
KOHTPOJISI 32 3TOM paboTOH.

B oTnmnune oT TeopeTHUeCKHX CEMHUHAPOB, MPU MPOBEIECHUN KOTOPBIX MPHOOPETAIOTCS,
B YaCTHOCTH, HaBBIKH BBICKA3BIBAHUS CBOMX CYXKICHHUI M M3JI0)KCHHUSI MHCHUH JAPYTUX aBTOPOB
B YCTHOU (opme, Hammcanue pedepaToB GOpMUPYET HABBIKM HU3JI0KEHHUS CBOMX MBICIIEH B
MUCHEMEHHOU (hOpME TPAMOTHBIM SI36IKOM, XOPOIITUM CTHJIEM.

B 3aBucuMoOCTH OT cofiepaHUs U Ha3HAUCHUS B y4eOHOM mpoiiecce pedeparbl MOKHO
MOJIPa3IeNIUTh HA JBA OCHOBHBIX THTIA: HAYYHO-TIPOOJIEMHBIE U 0030pHO-UHPOPMAIIMOHHEIE.

Hayuno-npobnemnuiii pepepam. Ilpu Hanmcanuu Takoro pedepara cieayer U3y4uTb U
KpPaTKO M3JIOKUTHh MMEIOIIHECS B JINTEPAType CYXKIEHHUS MO OMpeIesieHHOMY, CIOPHOMY B
TeopHH, Bompocy (mpobieme) Mo JaHHOW Teme, BBICKa3aTh MO ATOMY Bompocy (mpobieme)
COOCTBEHHYIO TOUKY 3PEHUS C COOTBETCTBYIOIIUM €€ 000CHOBAHUEM.

0630pHo-ungopmayuonusiti pegpepam. PazHOBUIHOCTAMH Takoro pecdepara MOTyT
OBITH CIIEAYIOIIHE:
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1) KpaTKO€ H3JI0)KEHUE OCHOBHBIX IIOJIOKEHMM TOH WIM HWHOM KHUIH,
MOHOrpauu, coaep)KaluX MaTepHuaibl, OTHOCSIIMECS K H3y4aeMoll TeMe Mo Kypcy
JVCLUTUIMHBI,

2) noa0op M KpaTKOe M3JI0KEHHE COJAEp)KaHUs CcTaTeil 1o OonpeaereHHOM
npoOiemMe (Teme, BOIPOCY), OMYOJMKOBAaHHBIX B PA3IMYHBIX JKypHAJIax 3a OMNpEeeICHHBIN
nepuoJi, 100 B COOPHUKAX («HAYUHBIX TPYyJax», «y4EHBIX 3alMCKax» U T.1.).

Tembl pedepaToB ompeaenstoTcs npernoaasareneM. Jlutepatypa au00 peKOMEHIyeTCs
npernojiaBaTesemM, Ju00 Noa0UpaeTcss aCHMpaHTaAMU CaMOCTOATENNBHO, UYTO SIBJISAETCS OJHUM U3
AJIEMEHTOB CAMOCTOSITEIILHON PaOOTHI.

O0mwem pedepara 10yKeH ObITh B IIpeenax 15 cTpaHul] MAIMHONKMCHOTO TEKCTa Yepes3
1,5 unrepBana. IIpu opopmienun pedepata HEOOXOIMMO OPHEHTHUPOBATHCA Ha MpaBHIIA U
YCTAQHOBJICHHbIE CTAHAAPTHI I y4EOHBIX M HayYHBIX padoT.

Pedepar cnaercs B ykazaHHBIE MIPETIOAABATEIIEM CPOKH.

Kpurepuu onieHuBaHus:

- JIOCTMD)KEHUE TOCTAaBJIIEHHOM LEJIM U 3aJay UCCiIe0BaHUs (HOBU3HA U aKTYaJbHOCTh
IIOCTaBJIEHHBIX B pedepaTe MmpobieM, MpaBUIbLHOCTh (POPMYIUPOBAHMS LIEIH, ONpEesICHUs
3a/1a4 UCCJIEIOBaHMs, IPABUIBHOCTh BHIOOpPA METOJOB PELICHUS 33/a4 U peajlu3aluu L,
COOTBETCTBUE BBIBOJIOB pEIIAEMbIM 3a/ayaM, IIOCTABICHHOM LEeaH, YOeIuTelIbHOCTh
BBIBOJIOB);

- YPOBEHb 3pYAMPOBAHHOCTU ABTOPA 10 U3YYEHHOU TeMe (3HaHUE aBTOPOM COCTOSHHS
u3y4aeMoil npoOjemMaTHKH, LUTUPOBAHME HCTOYHUKOB, CTEIEHb HCIOJIb30BaHUs B padoTe
pe3yJbTaTOB UCCIIE0OBAHUN);

- JUYHBIC 3aCIyrd aBTOpa pedepara (HOBBIE 3HAHMSA, KOTOPHIE MOJIYYECHBI ITOMHMO
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl, HOBU3HA MaTepHaja U pacCMOTPEHHOM MpobiieMsbl,
Hay4YHOE 3HAYCHHE UCCIIEYEMOI0 BOIIPOCa);

- KyJbTypa HUCbMEHHOIO M3JIOKEHMsI Marepuana (JIOTHYHOCTh I0/1a4M MaTepuana,
rPaMOTHOCTh aBTOpPA);

- KyJbTypa oQOpMIIeHHs MaTepualoB paboThl (COOTBETCTBUE pedepaTa BCeM
CTaH/IapTHBIM TPEOOBAHUSIM);

- 3HaHMS M YMEHMs Ha ypoBHE TpeOOBaHMU CTaHIapTa JAaHHOM AMCHUILIMHBI: 3HAHUE
(dakTHyecKoro Marepuasna, yCBOEHHE OOLUX MOHATHI U uiei;

- CTerneHb OOOCHOBAaHHOCTHM apryMEHTOB U 0000meHui (mosnHoTa, I1yOuHa,
BCECTOPOHHEE PACKPBITHE TEMbI, KOPPEKTHOCTh apryMEHTAllUU M CUCTEMbI JI0KA3aTEbCTB,
XapakTep M JIOCTOBEPHOCTh NPHUMEPOB, HIUIIOCTPATUBHOIO MaTepuaia, Halu4yhe 3HaHUN
MHTETPUPOBAHHOTO XapaKTepa, ClIOCOOHOCTh K 0000ILEHNUIO);

- KauecTBO U IEHHOCTb T[IOJIyYEHHBIX pE3yJIbTaTOB (CTENEHb 3aBEpPIIEHHOCTH
pedepaTUuBHOIO UCCIIEOBaHMS, CIIOPHOCTb UM OJJHO3HAUYHOCTH BBIBOJ/IOB);

- KOPPEKTHOE HCIOJb30BAHUE JMTEPATYPHBIX HCTOYHHUKOB, TPaMOTHOE O(opMIeHHE
CCBLJIOK.

8. MeToanuyecKue PEKOMEHAAUHA IO MOATOTOBKE K C1a4Y€ IK3AaMECHOB U 3a4€TOB
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IK3amen - OJlHa W3 BAXHEWIINX YacTeld ydeOHOTO mpoliecca, UMEIoIas OTPOMHOE
3HauCHUE.

Bo-niepBbIX, rOTOBSCH K 9K3aMEHY, CTYACHT IIPUBOAUT B CUCTEMY 3HAHUS, I10JIyYE€HHbIE
Ha JIEKLIMUSX, CEMUHAapax, NPakTUYECKUX U J1a0OpaTOPHBIX 3aHATHUAX, pa30UpaeTcss B TOM, YTO
OCTaJIOCh HENOHATHBIM, M TOIJA M3ydaeMas MM JUCLUIUIMHA MOXET ObIThb BOCIPHUHSITA B
IOJTHOM O0BbEeMe C TMpHUCYIIEeH €il CTPOroCThbI0 M JIOTHYHOCTBIO, €€ MPAaKTUYECKOH
HalpaBJIEHHOCTBIO. A 3TO Ype3BbIYAHO BayKHO AJIs OyyILEro CreuaaucTa.

Bo-BTOpBIX, KaX/blii X04YeT OBITH BOJIEBBHIM M COOOPAa3HTEIbHBIM., BBIACPKAHHBIM U
LEJICYCTPEMIICHHBIM, HMETh XOPOILIYI0 NaMsTh, HAay4UTbci OBICTPO HAXOAWUTh Hauboiee
paloHaIbHOE PELIEHUE B TPYIHBIX cUTyalusx. OueBHUHO, UTO BCE 3TU Ka4eCTBA HE TOJIHKO
YKpallaloT YeJoBeKa, HO W JENIAl0T ero Haubojiee AEHCTBEHHBIM YJIEHOM KOJUIEKTHBA.
[TonroToBka © chada HK3aMeHa IIOMOTAIOT CTYIEHTY TJyOKe YCBOWUTh H3ydaeMble
JUCLUIUIMHBL, TPUOOPECTH HAaBbIKU U Ka4eCTBa, HEOOXOAMMBIE XOPOIIEMY CHELIMAIHCTY.

Koneuno, ycmex Ha »53K3aMe€HE BO MHOIOM OOYCJOBJIIEH TEM, HAacCKOJbKO
CHUCTEMaTHUYEeCKH U IIyOOKO paboTall CTyAEHT B TeueHHue cemecTpa. COBEpIICHHO OYEBHJIHO,
YTO CEPhE3HO MPOAYMAaTh U YCBOUTH COJIEP/KaHUE U3YdaeMbIX JUCLHUILINH 32 HECKOJIbKO JHEH
HOJArOTOBKHM K 3K3aMEHY IMPOCTO HEBO3MOXKHO JaXe JUIsl OYeHb CIIOCOOHOro cryieHra. U,
KpOME TOr0, XOPOLIO HM3BECTHO, YTO OBICTPO BBbIYYEHHbIE Ha NaMATh pa3leibl ydeOHOM
JUCLUIUIMHBI TaK jke ObICTPO 3a0BIBAIOTCS MOCIIE CIAYM IK3aMeHa.

[Ipy 1moAroToBKE K HK3aMEHY CTYAEHThl HE TOJIBKO IOBTOPSIOT M J0padaThIBarOT
MaTepuan JUCLUIUIMHBL, KOTOPYIO OHHM H3ydald B TEUEHHE CEeMecTpa, OHM 0000IIarT
MIOJIy4YE€HHBIE 3HAHUS, OCMBICIIMBAIOT METOOJIOTUIO MPEAMETA, EF0 CUCTEMY, BBIIEISIIOT B HEM
OCHOBHOE M IJIaBHOE, BOCIPOMU3BOJAT OOILIYIO KapTHHY C TE€M, YTOOBI SICHEE MOHSTh CBS3b
MEXIy OTACIBHBIMH DJIEMEHTAaMH AUCUUIUIMHBEL Bes 3ta obobmaromas padbota mpoxoauT B
YCIIOBUSAX HAIPSDKEHUS BOJIM M CO3HAHMS, IPU 3HAUYUTEIILHOM OTBJIEYEHUHU OT IOBCEIHEBHON
JKU3HU, T. €. B YCIOBUAX, OJaroNpUsTCTBYIOIINX MOHUMAHUIO U 3aTIOMUHAHMUIO.

IlonroroBka K 5K3aME€HaM COCTOMT B IIPUBEIEHUHU B MOPSIAOK CBOMX 3HaHUHU. Jlaxke
cambl€ CIIOCOOHBIE CTYJIEHThI HE B COCTOSIHUM B KOPOTKUH NEPHOJ 3a4€THO-3K3aMEHAIlMOHHOMN
CECCUU YCBOMTH MaTepHaj LIEeJI0ro ceMecTpa, €Ciii OHM HaJl HUM He padoTaiu B CBOE BpeMs.
s Tex, KTo MaJlo 3aHUMAaJICsl B CEMECTpE, FK3aMEHbl MIPUHECYT MaJIO IMOJIb3BI: YTO OBICTPO
npoiineHo, To ObicTpo u 3alynerca. M XoTs B HEKOTOPBIX Clydasx CTYJAEHT MOXKET
«IIPOCKOYUTH» 4Yepe3 3K3aMEHAlMOHHBIA Oapbep, B €ro MOATOTOBKE OCTAHETCSl CEePbE3HBIM
po6e1, TPYIHO BOCTIOJIHSAEMBIN BIIOCIIEICTBUH.

OnpenenuB Ha3HAaYeHHE M POJb SK3aMEHOB B Ipoliecce OOYy4deHMs], MOIbITaeMCs Ha
ATON OCHOBE NOSICHUTB, KaK JIy4Ille TOTOBUTHCS K HUM.

DK3aMeHaM, KaK [IPpaBUJIo, MPEAIIECTBYET 3allliTa KypCOBbIX paboT (IPOEKTOB) U caya
3ayeToB. K sKk3amMeHaM J1OMyCKaroTCsl TOJBKO CTYAEHTHI, 3alllUTHBILNE BCE KypCOBbIE pabOThI
MPOEKThl) W CHaBLIME BCE 3a4yeThl. B By3e cjada 3a4eToB OpPraHM30BaHa TaK, YTO MpH
cUcTeMaTHyecko paboTe B TeUeHHE CEeMECTpa, CBOEBPEMEHHOM M YCHENIHOW clade Bcex
TEeKyIIHUX paldoT, MPelyCMOTPEHHBIX IrpadukoM ydeGHOro mpoiiecca, O0blas 4acTh 3a4€TOB
HE BBI3BIBACT MOBBIIIEHHON TPYIHOCTH y cTyaeHTa. CTyaeHThl, paboTaBIIle B CEMECTpEe IO
IUIaHY, MOAXOASAT K 9K3aMEHAI[MOHHOM ceccun 0e3 HanpspKeHus, 0e3 U3JHILIHEN 3aTpaThl CUIT B
MOCJIEAHIOO, «3aUETHYI0» HEEIIIO.

[ToaroToBKy K sK3aMeHy cCllelyeT HauMHaTh C MEPBOrO JHS M3YyYEHUS AUCLMILIUHBI.
Kak mpaBmiio, Ha JEKIUSAX MMOAYEPKUBAIOTCS HauOoJjiee BaKHbIE M TPYJHBIE BONPOCHI HIIU
pas3zienbl TUCUUIUIMHBI, TpeOyIolue BHUMATEIbHOIO M3YYeHUs U 00ayMbiBaHus. HyxHO 3T
BOIIPOCHI BBIIEUTH U 0053aTENBHO MOCTAPAThC pa3o0paTbesl B HUX, HE JOXKHIASCh S9K3aMEHa,
npopaboTarh UX, FOTOBACH K CEMHUHapaM, MPAaKTHUYECKUM WM JIAOOpaTOpPHBIM 3aHSITHSM,
HOMPOOOBATh CAMOCTOSITENIFHO PEIIUTh HECKOJIBKO THITOBBIX 3a1a4. M eciu, HecMOTpst Ha 3TO,
YacTh MaTepuasia OCTajJach HEYCBOCHHOW, HU B KOEM CIIyyae Hellb3s YCIOKauBAThCS, HA/IEACh
Ha TO, YTO ITO HE MonajeTcs Ha sK3aMeHe. PakThl TOBOPAT 00 0OpaTHOM; €CITU T€ UIIH IPyrue

19



BONPOCHl y4yeOHOM AMCHUIUIMHBI HE BOLUIM B SK3aMEHAIIMOHHBIA OWIIET, IpernojaBaTelib
MOYKET UX 3aJ1aTh (M 4acTO 3a/1a€T) B BU/IE JOIOIHUTEIBHBIX BOIPOCOB.

TouHo Takoe >x€ OTHOIIEHHWE NIOJKHO OBITH BHIPAOOTaHO K BONpPOCaM M 3ajJa4am,
IEPEYUCIICHHBIM B IporpaMme y4eOHOW IUCLMIUIMHBI, BblIaBaeMOW CTyJEHTaM B Hayaje
cemecTpa. OOBIYHO 3TH KE BOINPOCH U AHAJOTUYHbBIE 3aJ]a4l COJEPHKATCS B IK3aMEHALIMOHHBIX
6unerax. He cnenyer ocraBisTh 0e3 BHUMaHMA HM OJHOIO paszeia JUCLUIUIMHBL €CIH He
yIAJIOCh B YEM-TO pa3o0paThCsi caMOMy, HY)KHO OOpaTUThCS K TOBAapHILIAM; €CJIM M 3TO HE
IIOMOTJIO BBIACHUTbh KakoW-JIMOO BOMPOC A0 KOHLA, HY)KHO 00s3aT€NIbHO 3aJaTh TOT BOIIPOC
[IPENOJABATENI0 HA IPEA3K3aAMEHALMOHHONW KOHCYJIbTalMU. Upe3BbIYaiHO Ba)XHO IPUYYHUTH
ce0s K yYMEHHUIO CaMOCTOSITEJIbHO MBICIHMTH, YYUTHCS JyMarbh, MOHMMATh CyTh Jesa. OueHb
MI0JIE3HO MOCJIE MPOPAOOTKU Ka)IO0T0 pa3zesia BOCCTAHOBHUTD B MAMSTH COJCPKAHUE U3YUYEHHOTO
MaTepHala. KpaTKo 3alKcaB 3TO Ha JIUCTe OyMaru. co3aaTh KapTy naMsaTH (YMCTBEHHYIO KapTy),
n300pa3uTh HEOOXOAWMBIE CXEMBI W YEPTEXKH (JOrMKO-TpapUuecKue CXEMbl), Hampumep,
0TOOpa3uTh MOCIEI0BATENbHOCTh BbIBOJA TeopeMbl Miu Gopmyibl. Eciu 3Toro He cnenars, To
OonblIasg yacTb MaTepuaja OCTAHETCS HE IMOHATOM, a JUIIb (OpMabHO 3ay4eHHOM, W IpU
IIEPBOM K€ BOIIPOCE HK3aMEHATOpa CTYIEHT yOeAMTCs B TOM, HACKOJIBKO IOBEPXHOCTHO OH
YCBOMJI MaTepual.

B nepuoa 3x3aMeHAalMOHHOIN CecCUU MPOMCXOIUT PE3KOe M3MEHEHHE peXuMa paldoThl,
OTCYTCTBYET IOCELICHHE 3aHATUM IO pacnucaHuio. Ilpu BCIKOM M3MEHEHUHU pexuma padoThl
OUYCHb BAXKHO CKOpee IMPHCIIOCOOUTHCA K HOBBIM ycloBHAM. Ilo3TOMy HYXKHO cpa3y BbIOpaTh
TaKOW PeXHUM pabOThl, KOTOPBIH COXpaHWICS Obl B TEUEHHE BCEH CECCUU, T. €. TIOYTH HA MECSI.
Heo6xonumo coctaBuTh A5 ce0si HOBBIM pacHoOpsIOK AHs, Yyepeays 3aHATHs ¢ OTAbIXOoM. Jlis
TOTO 9YTOOBI COKPAaTUTh IOTEPI0 BPEMEHH Ha BKJIIOYEHHE B paboTy, pabouue MepHoabl
1esiecoo0pa3Ho Jienarh JUIMTENbHBIMU, pa3JeliuB JIeHb MPUMEPHO Ha TPH YacTU: C yTpa J0
obena, ¢ obena 10 y)KuHa U OT Y)KHHA 10 CHa.

Kaxnplii pabounii mepuoa IHSA HAAO 3aKaHYMBATh OTAbIXOM. Hawmmydmmuii oTAbIX B
Nepuoj SK3aMEHAIlMOHHOW CeCCHM - MPOTyJiKa, KpaTKOBPEMEHHas MPOOeKKa WM KaKoW-Tuoo
HEYTOMUTENbHBIA (PU3NYECKUN TPY/I.

[Ipy moAroToBke K 3K3aME€HaM OCHOBHOE HaIlpaBJIEHHE JAlOT IporpaMma ydeOHOMH
JUCLUIUIMHBI M CTY/I€HYECKHH KOHCIEKT, KOTOpbIe YKa3bIBAIOT, YTO HauOoJjiee Ba)XKHO 3HATh U
yMmeTh nenatb. OCHOBHOM MaTrepuasi JOJKEH MpopadaThiBaThCs MO Y4YEOHUKY (€ciiu Takou
UMeeTcsl) U y4yeOHBIM IOCOOMSIM, TaK KaK KOHCIEKTa JaJeKO HEAOCTaTOYHO Ul M3Y4YeHUs
JUCLUIUINHBL. YYeOHHUK JOJDKEH ObITh M3y4eH B TEUYEHHME CEeMecCTpa, a Iepe] IK3aMEHOM
COCpPEeIOTOUbTe BHUMAaHHME Ha OCHOBHBIX, HamOojee CIOXKHBIX paszzaenax. [loaroTroeky mno
KOKIOMY pasfeny cleAyeT 3aKkaHuyMBaTh BOCCTAHOBJIIEHHEM IO NaMSITH €ro KpaTKOro
COJIEp’KaHus B JIOTMYECKON NOCIEN0BATENBHOCTH.

3a onuH - JBa JHA 10 SK3aMeHa Ha3Hadaercs KoHcynbTauusa. Eciau ee mpaBHIIbBHO
UCIOJIb30BaTh, OHA IPHUHECET OOJIBLIYIO MMOJIb3y. BO BpeMsi KOHCYJbTALlMM CTYIEHT HMEeT
MOJIHYIO BO3MOKHOCTD MOJIYYUTh OTBET Ha HEE HU SICHBIE €My BOIIPOCHI. A JIJIsl 3TOTO OH JI0JKEH
npopaboTaTh 10 KOHCYJbTAallMM BCe TeMbl AUCHUILIMHBL. Kpome Toro, mpemogaBarens OynaeT
OTBEUYaTh HAa BOMNPOCH! JAPYTUX CTYJIEHTOB, YTO OyJeT JAJs Bac MOBTOPEHUEM U 3aKpEIUICHHEM
3HaHuil. W eme ouyeHb BakHOE OOCTOATENBCTBO: MpENoJaBaTeNlb Ha KOHCYJIbTAllMH, Kak
IpaBmIIo0, OOpalaeT BHUMaHUE Ha T€ BOIIPOCHI, IO KOTOPHIM Ha MPEABLAYIIMX IK3aMEHAX OTBETHI
ObUIM HEYJOBJIETBOPUTEIBHBIMU, a TaKkXe (PUKCHpPYeT BHUMaHUE Ha Hauboyee TPYIHBIX TeMax
TUCHUIUIMHBL. HekoTopble CTyIeHThl HE MNPHUXOAAT Ha KOHCYJIbTallMM JHOO MOTOMY, YTO
CUMTAIOT, YTO Yy HUX HET BOINPOCOB K MPEIOJIaBaTelNo, MO0 MOoJaratoT, YTO Y HUX U TaK Majo
BPEMEHH U Jy4llle CaMOMY MPOYUTATh MaTepHall B KOHCIEKTE WM U ydyeOHHKe. DTO TiyOoKoe
3a0nyxnenue. Hukakas npyras paboTa He CMOXKET MPHUHECTH CTOJb 3HAYMTENbHOTO 3¢ dekra
HaKaHyHE 9K3aMeHa, KaK KOHCYJIbTAllHsl PENo/1aBaTesl.

Ho koHcynbTanus He MOKET BO3MECTHTh OTCYTCTBHUS JIMTENBHON PabOThl B TeUeHHE
CceMecTpa M MOMOYb 3a HECKOJIbKO 4acOB OCBOMTh MaTepuall, TpeOyromuiics K sk3ameHy. Ha
KOHCYJIbTAllUM CTYJEHT I10JIy4aeT OTBEThl HA TPYJIHBIE WIIM OCTABLIMECS HESCHBIMU BOIIPOCHI U,
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ClIeZIOBaTeNbHO, JopadarbiBaeTcss Marepuai. KOHCymbTalMu peKOMEHAyeTCs MOCeIaTh,
IOATOTOBUB K HHUM BC€ BOIPOCHL, BBI3BIBAIOIINE COMHEHMs. Eciau CTyIeHT npuiaer Ha
KOHCYJIbTAIMIO, HE MpopabdoTaB BCEro Marepuaia, Mojib3a OT TaKOW KOHCYJAbTaUUU OynaeT

HCBCJIHMKA.

I/ITaK, OCHOBHble coeembl i1 IMOAIOTOBKHM K CAa4d€ 3a4€TOB M 3K3aMCHOB COCTOAT B
CICOYIOIEM:

Jydiiasi MOJIrOTOBKA K 3a4€TaM M 3K3aMeHaM - paBHOMEpHasi paboTa B TE€UEHUE BCEro
ceMecTpa;

UCIIOJIB3YUTE MPOrpaMMbl YYEOHBIX JUCHUILUIMH - TO OPTaHU3YET Bally IMOJTOTOBKY K
3a4eTaM U HK3aMeHaM;

YUUTBHIBANTE, YTO ISl TMOJTHOIEHHOTO W3YyYeHUs Y4eOHOW AMCIUILTMHBI HEOOXOIUMO
BpeMS;

COCTaBIISIUTE TUIaHBI PaOOTHI BO BPEMEHHU;

paboTaiiTe paBHOMEPHO U PUTMHUYHO;

KypCcOBbI€ paboTHI (POEKTHI) JKEIATEIBHO 3aIIUINATh 32 OAHY - IBE HEACIH JI0 Hayaja
3a4ETHO-IK3aMEHALIMOHHON CECCUH;

BCE 3aUeThl HEOOXOIMMO CIaBaTh JI0 HavaIa SK3aMEHAIIMOHHON CeCCHH;

MOMHHTE, YTO KOHCIIEKT HE 3aMeHsieT y4eOHUK U ydeOHble MOCOOHsS, a MOMOraer
BBIOPATh U3 HErO OCHOBHBIE BOIIPOCHI U OTBETHI,

[P TIOJITOTOBKE HauOOIbIlIee BHUMAHUE U BpeMsl YACNSNUTE TPYIHBIM U HETIOHSITHBIM
BOIIPOCAaM Y4EOHOM TUCHUILIINHBI;

rPaMOTHO UCHOJB3YITE KOHCYIIbTAIIUU;

coOro1aliTe MPaBUWIBHBIA PEKUM TPYJa U OTIbIXa BO BPEMsI CECCUM, 3TO COXPaHUT
paboTOCIOCOOHOCTD U AACT XOPOIINE PE3YIbTAThL;

YUUTECH BJIaJIeTh COOOM Ha 3a4eTe U HIK3aMEHE;

YUUTECh TOUYHO U KPaTKO MepeaBaTh CBOM MBICIH, MOSACHSAS UX, €CIIM HY>KHO, JIOTHKO-
rpaguIecKUMU CXEMaMHU.

OueHb BaXHBIM YCJIOBUEM JUIsl MPAaBUIBHOTO peXHMMa paboThl B MEPHOA HK3aMEHAIIMOHHOMN
CECCHM SIBJSIETCSI HOPMAJIbHBIN COH, MHayYe B J€Hb JK3aMeHa He OyneT 4yBcTBa OOApPOCTU U
YBEPEHHOCTH.
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3AKVIIOYEHUE

Metoanyeckre yKa3zaHHUs 10 BBIMOJHEHHIO CAMOCTOSITEIBHON pabOThl 00y4aromuxcs
ABJISIIOTCSI HEOThEMJIEMOM wYacThio Ipouecca oOyueHuss B By3e. llpaBuibHas opraHuszanus
CaMOCTOSITENIbHOW PabOThI TIO3BOJISIET OOYYAIOIIUMCS Pa3BUBATh YMEHUSI M HABBIKM B YCBOCHUU
U CUCTEMaTHU3aluM MIpUOOpeTaeMbIX 3HaHUH, 00eCrieunBaeT BICOKUI ypOBEHb yCIIEBA€MOCTH B
nepuosl  oOydeHHs, CHOcOOCTBYeT  (OPMHUPOBAHMIO  HABBIKOB  COBEPIIEHCTBOBAHUS
npodecCHOHATBHOIO MacTepcTBa. Takke BHeayAMTOpPHOE BpeMs BKIOYaeT B cels
NOArOTOBKY K ayAMTOPHBIM 3aHATHSAM M HU3YYEHHE OTIENIbHBIX TEM, pPaCIIUPSIOUINX |
YIITYOJISIONIMX MPEACTaBIEHUS 00Y4aroLMXCs 0 pa3esiaM U3y4aeMOol JUCIUIIIMHBIL.

Takum oOpa3oM, OOydarOImMHCS UCIONB3YS METOAMYECKHE YKa3aHUS MOXKET B
JIOCTaTOYHOM O0BEME YCBOUTH U YCIEIIHO PEATM30BATh KOHKPETHBIC 3HAHUS, YMEHMUS], HABBIKU U
IIOJIYYUTH OIIBIT IIPU BBINOJIHEHUH CIIEIYIOIUX YCIOBUM:

1) cucremarnyeckast caMoCTOsTeNbHAs PaboTa M0 3aKPEIUICHNIO MOJIYYEHHBIX 3HAHUN U
HaBbIKOB;

2) 106pOCOBECTHOE BBIMOJIHEHUE 3a/IaHHIA;

3) BBISICHEHHE U YTOUHEHHUE OTAEJBbHBIX NPEIIOCHUIOK, YMO3AKIIOUEHUN U BBIBOJOB,
coJepxKalmxcs B yaeOHOM Kypce;

4) conocTaBiieHUE TOYEK 3PEHHUS PA3IUYHBIX ABTOPOB IO 3aTparuBacMbIM B Y4eOHOM
Kypce mpobiiemMaM; BbISIBIIEHUE HETOYHOCTEH M HEKOPPEKTHOIO H3JIO0KEHUs Marepuana B
NEPUOANYECKOH U CIIeUaIbHOMN JINTEPATYPE;

5) mepuoauuecKoe O3HAKOMIIEHHE C IOCIEAHUMH TEOPETUYECKMMHU U IMPAKTUYECKUMU
JOCTHKEHUSIMH B 00JIaCTH YIIPaBJICHUS [IEPCOHAIIOM;

6) mpoBezieHHE COOCTBEHHBIX HAyUHBIX M MPAKTUYECKUX HCCIICAOBAHUM MO OAHOU WM
HECKOJIBKUM aKTyaJbHBIM Tpobiemam st HR;

7) TOATrOTOBKAa HAy4YHBIX CTaTe Uil OIYOJMKOBaHMS B IEPUOAMYECKOM IeyaTH,
BBICTYIUICHHE Ha HAay4HO-NPAKTUYECKUX KOH(PEpEeHIUsX, ydacThe B paboTe CTYIEHYECKUX
HaYYHBIX OOIIECTB, KPYIJIbIX CTOJNAX U JUCITyTaX IO MpobiieMaM yIpaBJIeHUs IEPCOHAIOM.

KOHTpOHL PE3yJIbTaTOB BHanI[HTOpHOﬁ CaMOCTOSTEIbHOU pa6OTLI CTYACHTOB OCYHICCTBIIACTCA
B Ip€aciiax BpEMCHU, OTBECACHHOI'O Ha 00s3aTeNbHEIC yq€6HBI€ 3aHATUSA 110 JUCIHHUITIIINHE
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BBEJIEHUE

Camocmosmenvhas paboma cmyOoeHmos — 3TO Pa3HOOOpa3HbIE BHIBI JEATEILHOCTH
CTYACHTOB, OCYIIECTBIIIEMbIE TIOZ PYKOBOJCTBOM, HO 0€3 HEMOCPEACTBEHHOTO YYaCTHs
MpernoaaBaress B ay IMTOPHOE W/WIIH BHEAYAUTOPHOE BPEMSL.

3t0 ocobast popma 0OydeHUs IO 3aJaHUsIM IIPETIoIaBaTeNsl, BBIOJHEHHE KOTOPBIX TpeOyeT
AKTUBHOM MBICIUTEIHHON, TOUCKOBO-UCCIEA0BATEIHCKON U aHATUTUYECKON NESTEIbHOCTH.

MeTo0NIOTHYECKYI0O ~ OCHOBY  CaMOCTOSITEIbHOM  pabOTBI  CTYJIEHTOB  COCTaBISICT
JESTEIbHOCTHBIN TMOAXO0J, KOT/a Ied OOy4deHHs OpUEHTHpPOBaHBl Ha (OPMUPOBAHHE YMEHUI
pemaTth THUIIOBBIE M HETUIIOBBIE 3a7ayd, TO €CTh Ha peajibHble CUTYalluH, TJIe CTYJCHTaM HaJo
MPOSBUTH  3HAHWE  KOHKPETHON  JIUCHUIUIMHBI,  HCIOJIb30BaTh  BHYTPUIIPEIMETHBIE U
MEXITPEIMETHBIE CBS3H.

Llenp camocToATENbHONW pabOThl — 3aKpeIyieHHe 3HAHUM, MOJYYEHHBIX Ha ayTUTOPHBIX
3aHATHUAX, (POPMUPOBAHKE CIIOCOOHOCTH MPUHUMAThH Ha €0 OTBETCTBEHHOCTH, PEUIATh MPOOIIEMY,
HaXOAUTh KOHCTPYKTHUBHBIC BBIXOJIbI U3 CIOKHBIX CUTYallUl, pa3BUBAaTh TBOPUYECKHE CIIOCOOHOCTH,
npruoOpeTeHre HaBbIKa OPraHU30BBIBATH CBOE BpEeMs

Kpome Toro camocrositenibHas paboTa HampaBlieHa Ha 0Oy4eHHE CTyJIeHTa OCMBICICHHO U
CaMOCTOSITENIFHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHajioM, 3aTeéM C HaydyHOW HH(pOpMaIHeH,
3aJI0’)KUTh OCHOBBI CaMOOpPTaHHW3allMM ¥ CaMOBOCIUTAHHS C TeM, 4YTOObl NPUBUTH yMEHHE B
JabHEHIIeM HEeMPEePBIBHO MOBBIIIATH CBOW MPO(ECCHOHANTBHBIN YPOBEHb.

CamocTtosTenbHas paboTa peajan3yeT ciaeayIole 3a1a4n:

- CHCTEMaTHM3alusi M 3aKPEIUICHWE TIOJyYeHHBIX TEOPETHUECKUX 3HAHMHA |
MPAaKTUUECKUX YMEHUH CTYJCHTOB;

- yriyOJeHre U paciiupeHre TEeOPETUIECKIX 3HAHH;

- (dopMmupoBaHHE YMEHHUH UCMNOJIH30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEW W AaKTUBHOCTU CTYJEHTOB: TBOPUYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- (opMHpOBaHHE CAMOCTOSITENILHOCTH MBIIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO M CaMOPEaTH3aINH;

- (opmupoBanue mnpakTHYecKux (00mEey4eOHBIX W TPO(PECCHOHATBHBIX) YMEHUU H
HABBIKOB;

- pa3BUTHE HCCIEA0BATEIbCKUX YMEHHIA;

- TIOJly4eHHWE  HABBIKOB  A(PQPEKTUBHON  CaMOCTOSITENHLHOW  MPOQECCHOHATBHON
(MpakTUYeCKOi U HAyYHO-TEOPETHUECKOM) 1eATETbHOCTH.

B yueOHOM mporiecce BBIIENAIOT ABa BUA CAMOCTOATEIBHON paboThI:

- ayJuTOpHAas;

- BHeayAUTOpHas.

Ayoumopnas camocmosimenvuas paboma TO JTUCHUTIMHE BBITIONHSACTCS Ha Y4YeOHBIX
3aHATHUAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM MPEIOaBATENs U MO €ro 3a/1aHuIo.

Bueayoumopnas camocmosmenvuas paboma — TUIaHUpyeMas —ydeOHas, y4eOHO-
UCCIIEIOBATEIbCKasl, HAYYHO-HCCIIEOBATENbCKass  pabdoTa  CTYJCHTOB,  BBIMOJNHSAEMas  BO
BHEAyIUTOPHOE BpeMs I10 33JJaHUI0 U IPU METOJAUYECKOM PYKOBOJCTBE IMpernojaBaTens, Ho 0e3 ero
HETIOCPEJCTBEHHOTO yUaCTHSI.

CamocTtosaTenbHas paboTa, HE IPEAYCMOTPEHHAsT 00pa30BaTENIbHON MPOrpaMMoi, Y4eOHBIM
TUTAHOM M y4eOHO-METOJMUYECKUMH MaTepHallaMH, PACKPBIBAIOUIMMU M KOHKPETHU3UPYIOIIUMHU HX
CoJlep’KaHue, OCYIIECTBISICTCS CTYJIEHTaMH HWHHMIIMATUBHO, C IIENIbI0 pealu3aliil COOCTBEHHBIX
y4eOHBIX M HAYYHBIX HHTEPECOB.

Hns OGonee 3(h(EKTUBHOTO BBHIMOJIHEHHUS CAMOCTOSTENIbHON paboThl O AUCIMILIMHE
npernojaBaTelb PEKOMEHAYET CTYJICHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOOus JUIs
paboThl, XapakTepu3yeT Hauboliee palHOHAIbHYI0O METOAMKY CaMOCTOATEIbHOW paboThl,
JIEMOHCTPHPYET paHee BBHITIOJTHEHHBIE CTYAGHTaMH pabOThI U T. TI.



BUJbI CAMOCTOSATEJBHON PABOTBI CTYJIEHTA

OcHoBHBIE (HOPMBI OpPraHU3allMd CAMOCTOSATEIBLHON pPabOThI CTYJIEHTOB OIPEACIISIOTCS
CJICIYIOIUMH TTapaMeTpaMu:
- CoJepKaHue YUCOHOU TUCITUTIINHBI,
- ypOBEeHb 0Opa30BaHUS U CTEIECHb MOJATOTOBICHHOCTH CTYCHTOB;
- HEOOXOIUMOCTH YIOPSAA0UYEHHUS HarPy3KH CTYICHTOB IPH CaMOCTOSATEIILHOMN paboTe.

B cooTtBercTBUM ¢ peanm3anueil pabodeld TpPOrpaMMbl  JTUCHUIUIMHBI B PaMKax
CaMOCTOSITEIIbHON pabOThI CTYJICHTY HEOOXO0IUMO BBITIOJHUTH CJICAYIOIINE BHIBI paboT:

07151 HOO20MOBKU KO 8CeM BUOAM MEKYUie20 KOHMPOTAL:

- TIOBTOPEHHE MaTepuaja JCKIUH;

- CaMOCTOSITEJIbHOE U3YUYEHHUE Kypca;

- TOATOTOBKA K MPAKTHYECKUM 3aHATHAM U J1aOOPaTOPHBIM paboTam;

- TOATOTOBKA K KOHTPOJIbHOM paboTe, HAllMCaHWE KOHTPOJIbHOW paboThI;

- BBITIOJIHCHHE M HAIMCAHUE KypPCOBOW pabOTHI (MPOEKTA);

07151 NOO20MOBKU KO 8CEM BUOAM NPOMENHCYMOUHOU AmMmMeCcmayuu.

- TOATOTOBKA K 3a4ETYy;

- TOATOTOBKA K 9K3aMEHY.

OCOOCHHOCTBIO ~ OpraHW3alMM  CaMOCTOSATENbHOH  pabOThl  CTYJCHTOB  SIBJISIETCS
HEOOXOJIMMOCTh HE TOJIBKO TIOJTOTOBHTHCS K CIade 3adera /dK3aMeHa, HO U coOpaTh, 000OUTUTH,
CHCTEMAaTHU3UPOBATh, MPOAHAIU3UPOBATH HH(POPMAIIHIO TIO TEMaM JTUCIMILIAHEI.

TexHomoTUs OpraHU3alMKi CAMOCTOSITEIbHONW paOOThl CTYJIEHTOB BKJIIOYAET UCIIOIH30BAHNE
WH()OPMAITMOHHBIX U MAaTEPHAIBHO-TEXHHUECKUX PECYPCOB 00pa30BaTEIIBHOTO YUPEIKICHHUS.

CamocTosTenpHass paboTa MOXKET OCYIIECTBISTECS WHIUBUAYATHHO WJIH TPYyNIIaMH
CTYJICHTOB Kak online, Tak W Ha 3aHATHIX B 3aBUCHUMOCTH OT II€JIH, 00beMa, KOHKPETHON TeMaTHKH
CaMOCTOSITENIbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

B xauectBe ¢GopM M METOIOB KOHTPOJISI BHEAYJUTOPHON CaMOCTOSITCIIBHOW pabOThI
CTYJICHTOB MOTYT OBITh HCHOJB30BaHBI OOMEH WH(MOPMANMOHHBIMU (haliIamMu, CEMHUHApPCKHE
3aHATHS, TECTUPOBAHUE, OINpPOC, JOKIAN, pedepar, caMoOTYETh, KOHTPOJIbHBIC PabOTHI, 3alIUTa
KOHTPOJBHBIX M KYPCOBBIX paboOT (MPOEKTOB), 3amiMTa 3a4€THBIX Pa0OT B BHIE JOKJIaZa C
Mpe3eHTalreH U Jp.

Texymuii KOHTPOJIb pPe3ylbTaTOB BHEAYIUTOPHOM CAMOCTOATEIbHOW pabOThl CTY/IEHTOB
OCYIIIECTBIISICTCS B TIpe/esiax BPEMEHH, OTBEJICHHOTO Ha 00s3aTeibHbIC Y4YCOHBIC 3aHATHS I10
JTUCIUTUTHHE.

[IpoMeXyTOYHBIH KOHTPOJIb PpPE3yJbTaTOB BHEAYJAMUTOPHOW CaMOCTOSTEIBHOW pPabOThI
CTYJICHTOB OCYIIIECTBIISICTCS B MIpeiejiaXx BPEMEHH, OTBEJICHHOTO JIJIsl C/Ia4YM dK3aMeHa / 3a4éTa.

B Meroanueckux ykazaHHSAX MO KaKJIOMY BHJY KOHTPOJIS MPEACTABJICHBI MaTepHUAIIbI IS
CaMOCTOSITENIbHON pabOThl M PEKOMEHIAlUU 110 OPTraHU3alMK OTACIbHBIX €€ BUIOB.

METOJIUYECKHUE PEKOMEHIALIAM T10 MOJANOTOBKE
KO BCEM BUJIAM TEKYIIEIO KOHTPOJISI

IMoBTOpeHne MaTepuaa JeKIHii 1 CAMOCTOSITEILHOE H3yYeHHe Kypca

JIexMOHHBIN MaTepuall 110 JUCLHUIUIMHE U3J1araeTcsl B BUJIE YCTHBIX JIEKLIUN IIPENoIaBaTelIs
BO BpeMs ayIUTOPHBIX 3aHATUNA. CamocTosiTenbHas paboTa CTyIAEHTa BO BpeMs JIEKIIMOHHBIX
ayJIMTOPHBIX 3aHATUH 3aKIII0YAETCS B BEICHUU 3aluCell (KOHCIIEKTa JIEKIH).

KoHCHeKT nekuuid, BBINOJHAEMBIA BO BpEeMs ayAUTOPHBIX 3aHATHN, JIOMOJIHAETCS
CTyICHTOM IIpU CaMOCTOSITE]IbHOM BHEAyJAUTOPHOM H3YYEHUHM HEKOTOPBIX TEM Kypca.
CamocTosiTeIbHOE H3yYE€HHE TEM Kypca OCYIIECTBIISIETCSI HAa OCHOBE CIHMCKa OCHOBHOW U
JIOTIOJIHUTEIIBbHOU JINTEPATYphl K AUCLIUIUIMHE.

[lepeueHb OCHOBHOW H JIOTOJHHUTEIBHOW Y4eOHOW IUTEpaTypbl, HEOOXOAUMOM s
OCBOCHHS JUCUIUIUINHBI TPUBEIEH B paboyeil mporpaMme JUCIUTUINHBL.
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Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HallpaBJICHHbIE HA IOBTOPEHUE MaTepUala JEKINUNA U CAaMOCTOSITENIbHOE U3YUEHUE TEM Kypca:
07151 0871A0€HUS SHAHUAMU.
- KOHCIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- COCTaBJICHHUE IJIaHa TEKCTa;
- paboTa co ciloBapsMH, CIPaBOYHUKAMHU U HOPMAaTUBHBIMH JIOKyMEHTAMU;
- TMPOCMOTp OOyYaIOIIUX BHIC03AIUCEH.
07151 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JIEKIIUH;
- ToBTOpHas paboTa Ha/l yueOHBIM MaTEPHAIIOM;
- CcocTaBlieHHE TaOJHII JUIsl CUCTEMAaTH3aIMi Y4eOHOTro MaTeprana;
- W3y4YEHHE HOPMATUBHBIX MATEPUAJIOB;
- COCTaBJICHUE IUIaHa M TE3UCOB OTBETA HA BOMPOCHI JIJIsl CAMONPOBEPKH;
- OTBETHI Ha BONIPOCHI IS CAMOIIPOBEPKH;
- cocTraBlieHHe OubnuorpaduyecKkux CIUCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- BBINIOJTHEHHE PUCYHKOB, CXEM, S3CKU30B 000pYA0BaHUS;
- pedaekcUBHBIN aHaNMN3 MPOPECCHOHATHHBIX YMEHUH.
Tematnueckuil TUIaH W3yYeHUs AUCHUIUIMHBI M COAEpXaHHe Y4eOHOW JAMCIMILIMHBI
IIPUBE/IEHBI B paboveil mporpaMMe JUCIUIIUHBIL.
Bonpocs! ans camonpoBepKky MpUBeIeHbl YYeOHON TUTepaType 1Mo IUCIHUILUIMHE WIIH MOTYT
OBITh TPEJUIOKEHBI IMPENOJABATEIEM Ha JIGKIMOHHBIX ayJWTOPHBIX 3aHSATHUSX I10CIIE HM3YUYCHHS
KaKIOH TEMBEI.

IloaroroBka k NPAKTUICCKUM 3aHATUAM H ﬂaﬁopaToprIM paﬁoTaM

Ilpaxmuueckue 3awsamus TO JUCHUUIUIMHE BBICTYMAIOT CPEICTBOM (OpPMHUpPOBAHUS Yy
CTYJIEHTOB CHCTEMbl HHTETPUPOBAHHBIX YMEHUIl M HAaBBIKOB, HEOOXOJUMBIX Ul OCBOEHUS
npoecCHOHATBPHBIX KOMIIETEHIIMM, a TakkKe YMEHHUI ONpeaensiTh, pa3padaTbiBaTh U MPUMEHSTH
ONITUMAJIEHBIE METO/IbI pEeIIeHHsI TPO(ECCHOHATBHBIX 3a/1a4.

Ha npakTuyeckux 3aHATHAX MNPOUCXOJHUT 3aKPEIUICHHE TEOPETHUECKUX 3HaHWMH,
MOJyYEHHBIX B XOJI€ JIEKIIMH, OCBAaUBAIOTCS METOJUKH U JITOPUTMBI PEIICHUs TUIOBBIX 3ajay IO
o0pa3ily U BapuaHTHBIX 3a7a4, pa3OuparoTcsl MpUMephl MPUMEHEHUSI TEOPETUYECKUX 3HAHUHU IS
IIPAKTUYECKOTO HCIIOJIb30BAHHUS, BBINOJHSIOTCA JOKJIAAbl C MPE3eHTAlUel IO ONpeeTIeHHbIM
y4eOHO-MIPAKTHYECKUM, y4eOHO-UCCIEAOBATEICKUM HIIM HAYYHBIM T€MaM C MOCIEAYIOIIUM HX
00CyXICHUEM.

Pekomenayemble 3amaHusi Ui CaMOCTOSITENIBHOM BHEAyJIUTOPHOM pabOThl CTY/EHTA,
HaIpaBJIEHHbIE HA TIOJTOTOBKY K MPAKTUYECKUM 3aHATHUSIM:

0J1s1 0871A0€HUS SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTa co cloBapsMHU, CIPAaBOYHUKAMH 1 HOPMAaTUBHBIMH IOKyMEHTAMU;
- IpOCMOTp OOyYarOLIMX BHIC03AIUCEH.
O0J1s1 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIIHiA;
- OTBETHI Ha BOIPOCHI JIJIs1 CAMOIIPOBEPKH;
- MOJArOTOBKA ITyOJMYHBIX BBICTYIUICHUN;
- cocTraplieHHe OubnuorpaduIecKux CIMCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- pelieHue 3a7a4 mo oopasily ¥ BapuaTHUBHBIX 33/a4;
- BBIIOJHEHHE PUCYHKOB, CXEM, 3CKU30B 000pYA0BaHUS;
- peduiekcUBHBIN aHAN3 MPOo(ecCHOHATBHBIX YMEHUH.



Tematuueckuii IaH W3y4YeHHS AUCUUIUIMHBI M COJEpXKaHWE Y4YeOHOW TUCIMIUTMHBI
MpUBEIEHBI B paboveil mporpaMMme JUCIUILTHHBL.

Jlabopamopnvie 3anamus TO JIHUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUSA Y
CTYJICHTOB HaBBIKOB pabOTHl C UCIOJIB30BAHUEM JIA0OPATOPHOTO OOOPYIOBAHUS, IIIAHUPOBAHUS U
BBITIOJIHEHHUSI  OKCIIEPUMEHTOB, O(OpMIICHHS OTYETHOM JTOKYMEHTAMHM TIO  BBIMOJHEHHIO
J1a00paTOPHBIX padoT.

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBJieHHbIC HA TIOJTOTOBKY K JJAOOPATOPHBIM 3aHATHUSIM:

07151 0871A0€HUS SHAHUAMU.

- U3y4YeHHE METOJUK paboThl C HCIONb30BAHHEM pPA3IMYHBIX BHUJAOB M THUIIOB
71a00paTOPHOTO 000PYAOBAHHS;
- HW3yYeHHeE MpaBWJ O€30MacHOM PKCIUTyaTaluy Jab0paTopHOTro 000pYI0BAHUS;
- paboTa co cioBapsMH, CIPAaBOYHUKAMHU 1 HOPMATUBHBIMH JIOKyMEHTAMHU.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:
- COCTaBJICHHE IJIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBlieHHE OTYETHOM TOKYMEHTAILIUHU IO Pe3yJIbTaTaM dKCIEPUMEHTUPOBAHUS;
- aHanutuyeckas oOpaboTKa pe3yiabTaTOB HKCIIEPUMEHTOB.
07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!
- BBIIOJHEHHE PUCYHKOB, CXEM, ICKU30B 000pYA0BaHUS;
- oopmieHue OTYETHOM TOKyMEHTAILIMU IO BBHITIOTHEHHIO JIA0OPATOPHBIX padoT.

IToaroToBKa M HANMUCAHHE KOHTpOJIbHOﬁ paﬁoTbI

Konmponvnas  paboma — WHAMBHIyaldbHas  JAEATENIBHOCTh  OOydarouierocs IO
KOHIICHTPUPOBAaHHOMY  BBIPOKEHHIO HAKOIJICHHOTO 3HAHHS, OO0ECNeYnBaeT BO3MOXHOCTD
OJTHOBPEMEHHOM paboThl BceM oOydaromMcs 3a (UKCUPOBAHHOE BpEMs 10 OJHOTUIIHBIM
3aJaHUsAM, YTO TIO3BOJISIET MPEIOJAaBaTeNI0 OICHUTh BcexX oOywaromuxcs. KonTponpHas pabora
ABJISIETCA CPEICTBOM IPOBEPKH YMEHUH NPUMEHATh MOJY4YEHHbIE 3HAHUS AJIS pELIeHUs 3anady
OTIPEIeIIEHHOTO THIIA TIO0 TEME WIIN Pa3JIeIy.

PexomeHayemble 3aJaHusi A CaMOCTOSITEIbHON BHEAayAUTOPHOM pabOThl CTYAEHTa,
HarpaBJICHHbIE Ha MMOJTOTOBKY K KOHTPOJIBHOM padoTe:

O0J1s1 0871A0€HUS. SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTta co cIoBapsIMH, CIIPaBOYHUKAMU U HOPMAaTHUBHBIMH JJOKYMEHTaMHU.
0714 3aKpenieHusi U CUCMeMamu3ayu 3HAHUL:
- paboTa ¢ KOHCTIEKTOM JIEKIIHA;
- OTBETHI Ha BOIPOCHI JUUIsI CAMOIIPOBEPKH.
0714 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- peuieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHEHHE PUCYHKOB, CX€M, 3CKU30B 000PYAOBaHMS;
- oopmieHne OTYETHON JOKYMEHTAIMH IO BHITIOJHEHUIO KOHTPOJIHOW PaOOTHI.

KonTtponbHas pabota MOXKeET ObITh BBINOJIHEHA B BUJIE TOKJIAA C MPE3eHTaLUeH.

Hoxnao ¢ npezenmayueli — 3TO MyOIUYHOE BHICTYIJICHHUE TI0 MPEICTABICHUIO TTOTYYEHHBIX
pe3yabTaTOB 3HAHUM IO OINpPENEIEHHON Y4eOHO-IIPAKTUYECKOH, y4eOHO-HCCIe10BaTeNbCKON WU
Hay4YHOU TeME.

[Tpyn moaroroBke AOKIaga ¢ Mpe3eHTalued o0ydaroluiics NOKEH MPOJEeMOHCTPHUPOBATH
YMEHHE CaMOCTOSITEIHHOTO M3Y4YeHHS OTJENIBHBIX BOIPOCOB, CTPYKTYPHUPOBAaHUS OCHOBHBIX
HOJIOXKEHUH paccMaTpUBaeMbIX MpPoOeM, MyOIMYHOrO BBICTYIJICHMS, MO3MLIMOHUPOBAHHS ceOs
nepea KOJUIGKTHMBOM, HaBBIKM PabOTHl ¢ OuOIMorpadudeckMMy HCTOYHHUKAMH U O(GOPMIICHUS
HayYHbIX TEKCTOB.



B xo/1e moArOTOBKY K JOKIIAY C Pe3eHTaIMel o0yJaronemMycst He00X0IuMO:

- BbIOpaTh TEMY M ONPEICIIUTD 1IE)Tb BHICTYIIICHHS,

- OCYIIECTBHUTH COOp MaTepHualia K BRICTYILICHHIO;

- OpraHM30BaTh pabOTy ¢ HCTOYHHKAMU;

- -BO BpeMsl M3y4YCHHUS MCTOYHUKOB CJICyeT 3allMChIBATh BOMPOCHI, BOSHUKAIOIIUE IT0
Mepe 03HAKOMJICHUS, KITFOUEBBIC CII0BA, MBICIIH, CYXICHUS; TPEJCTABIIATh HArJIsTHbIC
MPUMEPBI U3 IPAKTUKU;

- c(hopMyIHpOBaTh BO3MOXKHBIC BOIIPOCHI 1O TeMe JOKJIaja, MOATOTOBHUTH TE3HMCHI
OTBETOB Ha HUX;

- oOpaborarh MaTepual M NPEJICTAaBUTh €ro B BHJE 3aKOHYCHHOTO JOKJIaaa |
MPE3CHTAIINH.

[Tpu BBITOJIHEHUU KOHTPOJILHOM pabOThI B BUJC JOKJIAa C NMPE3CHTAIIMEH CaMOCTOSTEIbHAS
paboTa cTy/IeHTa BKIIFOYaeT B ceOsl:
ON151 0BNIAOEHUSA 3HAHUAMU.

- YTEHHWE OCHOBHOE W JIOTIOJTHUTEIHHON JTUTEPATypPHI M0 3aIaHHOW TeMe JO0KIIaa;

- COCTaBJEHHUE IUIaHa JOKIaa;

- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATHBHBIMH JIOKyMEHTAMU;

- TPOCMOTpP 0OyYaIONIUX BHICO3AIUCEH 110 TeME JOKJIaaa

0151 3aKpenieHus U CUCeMAmu3ayuy 3HaHUIL:

- COCTaBJICHHE IJIaHa ¥ TE3MCOB MPE3CHTAIMHU 10 TeMe JOKIIaa;

- COCTaBJICHHUE MPE3CHTAIUHY;

- cocTaBlieHHue OMOIHOrpaduIecKoro CrMcKa mo TeMe JA0KIaaa;

- TOJTOTOBKA K IyOJUYHOMY BBICTYILJICHHIO;

- COCTaBJICHHUE BO3MOYKHBIX BOIPOCOB IO TeME JO0KJIaa U OTBETOB Ha HHX.

07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!

- NyOJUYHOE BBICTYIUICHUE;

- BBINIOJTHEHUE PUCYHKOB, CXEM, ICKU30B 000pYI0BaHUS;

- pedIIeKCHBHBIN aHAIN3 MPO(YECCHOHATBHBIX YMEHHH.

BapuaHThl KOHTPOJBHBIX PaObOT ¥ TEMBI JOKIAIO0B MPUBEIACHBI B KOMIUICKTE OIIEHOYHBIX
CPEJICTB AUCIUILINHBIL.

IMoaroroBkKa K BHINOJHEHHIO M HATIMCAHUIO KYPCOBOi padoThl (IPOeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS JUIsl IEMOHCTPAIIUU 00yJarOIUMCsT YMEHUN
pabotath ¢ OOBEKTAMU  W3y4YCHUS, KPUTUYCCKUMHU  HCTOYHUKAMH, CIOPABOYHOU U
SHIMKJIONEANYECKON JIUTEPaTypol, IOTUYHO U TPAMOTHO M3JIaraTh COOCTBEHHBIE YMO3aKIIOUCHHS
U BBIBOJIbI, OOOCHOBBIBATh M CTPOHTH ANPHOPHYIO MOJIENh M3ydaeMoOro OO0BhEKTa WM IpoIlecca,
CO3/1aBaTh CO/IECPKATEIHHYIO MPE3EHTAINIO BBITIOJIHEHHON pabOTHI.

[Ipy BBIIOJIHEHWW W 3alIUTe KypCOBOM paboOThl (MPOEKTA) OICHUBACTCS YMEHUE
CaMOCTOSITENIbHOM paboThl ¢ O00BEKTaMU M3yUEHUs, CIPABOYHOM JUTEpaTypol, JIOTUYHO U
IPaMOTHO WU3JaraTh COOCTBEHHBIC YMO3AKIFOUCHUS M BBIBOJIBI, OOOCHOBBIBATH BBIOPAHHYIO
TEXHOJIOTHUYECKYI0O CXEeMy W TPUHATBIA THUI W KOJMYECTBO OOOpYyJOBaHMSA, CO3/1aBaTh
COJICPIKATEITBHYIO MTPE3CHTAIMIO BBHIITOJIHEHHOW PabOTHI (MOSCHUTEILHYIO 3alUCKy W TpaduuecKuit
Marepuan).

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBlieHHbIE HA TIOJTOTOBKY K KypCOBOU paboTe (IPOEeKTy):

07151 0871A0€HUS SHAHUAMU.

- YTEHHE OCHOBHOMI M JOTIOHUTEIHHON JTUTEPATYPhI;
- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATUBHBIMH JIOKyMCHTAMU;
- COCTaBJieHHE IJIaHa BBIIOJIHEHUSI KypPCOBOIl pabOTHI (ITPOEKTA);
- COCTaBJICHUE CIHCKA MCIIOJIb30BAHHBIX HCTOUHUKOB.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:



- paboTta y4eOHO-METOJUYECKUMH MaTepHallaMH MO BBIOJHEHHUIO KYypCOBOH pabOTHI
(mpoekTa);
- W3y4YeHHE OCHOBHBIX METOJMK pacyéra TEXHOJOTMUECKHUX CXEM, BbIOOpa M pacuéra
000pyT0BaHNS;
- TOATOTOBKA TE3MCOB OTBETOB Ha BOIMPOCHI MO0 TEMATHKE KYPCOBOM pabOTHI (IIPOEKTa).
071 (hOPMUPOBAHUSL HABLIKOG U YMEHUIL:
- pemieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHCHHE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEKEH;
- oopmieHne TeKCTOBON U rpaduIecKoil TOKyMEHTAIINH.
Tematuka KypcOBBIX Pa0OT (IPOCKTOB) TPUBEACHBI B KOMIUIEKTE OIICHOUHBIX CPEICTB
JUCHIUTUIAHBL.

METOJANYECKHE PEKOMEHIALIMA
MO NOATOTOBKE K MPOMEKYTOYHOM ATTECTALIUU

IMoaroroBka k 3a4éTy

3auéT Mo AUCUUIUIMHE MOXKET ObITh MPOBEAEH B BUJE TECTa WM BKJIIOYATh B ceOsl 3aIIUTY
KOHTPOJILHOHM PaOOTHI (TOKIAA ¢ IPE3CHTAIUCH).

Tecm — 3TO cucTeMa CTaHJIAPTU3UPOBAHHBIX 3aJlaHUM, MO3BOJIAIOIIAS ABTOMAaTU3UPOBATH
HpoIEeypy U3MEPEHUS YPOBHS 3HAaHUH U yMEHMH 00yvaromerocs.

[Tpu camocTOSTENbHON MOATOTOBKE K 3auéTy, NMPOBOAMMOMY B BHJIE TECTa, CTYACHTY
HEO0OXOIUMO:

- mpopaboTatb WHGOPMAIMOHHBIN MaTrepuan (KOHCHEKT JeKIui, ydeOHoe mocolue,

y4eOHMK) O AMCLUUIUIMHE;, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTeleM I0 BOIPOCY
BbIOOPA JIOTIOJIHUTENBHON YUE€OHOM JIUTEPaTyPBhI;

- BBIACHUTb  YCIIOBMS  TIPOBEJECHHs  TecTa: KOJMYECTBO  BONPOCOB B  TECTe,
IIPOJOKUTEIBHOCTD BBIMIOJIHEHHS TECTA, CUCTEMY OLIEHKHM PE3yJIbTaTOB U T. 11.;

- npuctynas K paboTe ¢ TECTOM, Hy’>KHO BHUMATEIbHO U J0 KOHIIA NMPOYUTATh BONPOC U
IpeJyiaraéMble BapuaHTbl OTBETOB, BbIOpaTh MpaBUIIbHBIE (MX MOYKET ObITh HECKOJBKO),
Ha OT/IENBbHOM JIUCTKE OTBETOB BIMCATh IM(pYy Bompoca U OyKBbI, COOTBETCTBYIOILIHUE
IIPABUJIbHBIM OTBETaM.

B mnpouecce BBINONHEHUS TeCTa PEKOMEHIYETCS NPUMEHATh HECKOJIBKO IOAXOJ0B B
pemieHnn 3anaHuil. Takas cTparervss mo3BOJIIET MAaKCHUMajJbHO TMOKO OINEpPHUpPOBaTH METOJaMU
peleHNs, HaxoAs KaXIbld pa3 ONTHMalbHbIM BapuaHT. He HyXXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHM Ha TPYIHBINA BOIIPOC, a Cpa3zy MEPEXOAUTh K JIPYTMM TECTOBBIM 3a/laHUsIM, K TPYAHOMY
BOIPOCY MOXXHO 00paTUThCS B KoOHLE. HeoOxoaumo ocTaBUTh BpeMs Ul HNPOBEPKH OTBETOB,
4TOOBI N30€KaTh MEXaHUUECKHUX OLIHOOK.

3ayér TakkKe MOXKET NPOXOJUTh B BMJE 3allUThl KOHTPOJIBHOM paboThl (IOKJIam ¢
npeseHTauuen). MeTtoauueckue peKOMEHJAlMK 10 MOJrOTOBKE W BBIIOJHEHHUIO JOKJIaga C
npe3eHTanuel npuBeaeHsl B 1. «IloaroroBka u HanmMcaHue KOHTPOJIBHOW PabOTh».

IToaroroBka K IK3aMEHY

[TpomexxyTouHast aTTECTAIlUsl 10 WTOTAaM OCBOCHHS JTUCIHUIUIMHBI TPOBOIUTCS B (dopme
JK3aMeEHa.

bumer Ha »K3amMeH BKIOYaeT B ce0sd TEOPETHUYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3a]JaHUSI.

Teopemuueckuti  6onpoc — WHAMBUAYaJIbHAs JICATCIBHOCTh  OOYyYalomerocs IIo
KOHLIEHTPUPOBAHHOMY  BBIP@XKECHHIO HAKOIUICHHOTO 3HAHHUA, O0OECIEeUMBAaeT BO3MOXKHOCTH
OJIHOBPEMEHHOW pabOThl BceM OOydaromuMcs 3a (PUKCHpOBaAaHHOE BpeMsl IO OJHOTHITHBIM
3aJIaHUSM, YTO TTO3BOJISIET MPETIOIABATEINIO OIEHUTHh BCEX 00YJaIOIINXCSL.



Ilpakxmuxo-opuenmupogsannoe 3a0anue — CPEICTBO NPOBEPKU YMEHUN IPUMEHSITH
NOJTYyYEeHHBIE 3HAHUS JUIsl pellICHHs 3a]1a4 ONpeIeJIEHHOI0 THIIA MO ONPe/IeIeHHON TeMe.
[Tpu caMocCTOSATENBHOM OATOTOBKE K AK3aMEHY CTYACHTY HEOOXOAUMO:

MOJIyYUTh TIEpPEeYeHb TEOPETUYECKUX BOIIPOCOB K IK3AMEHY;
npopaboTaTh MPOUICHHBIA MaTepHal (KOHCIICKT JIEKIINH, yueOHOe TTocoOne, yUeOHHK)
M0 TUCIUIUINHE, P HEOOXOAUMOCTH U3yUUTh JOMOJHUTENbHbIE HCTOUHUKH;
COCTaBUTH TUJIAHBI U TE3UCHI OTBETOB HA BOMPOCHI;

npopadoTaTh BCE TUIBI MPAKTHUKO-OPUEHTUPOBAHHBIX 3aJaHH;

COCTaBUTH JITOPUTM PEIICHUs OCHOBHBIX THUIIOB 33]1ay;

BBISICHUTH YCIIOBHUS MPOBEACHUS IK3aMEHA: KOJUYECTBO TEOPETHUYECKUX BOIPOCOB U
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/IaHu B HK3aMEHALlMOHHOM ourere,
MPOAOKUTEIBHOCT, U (OpMy TpPOBEICHHS dK3aMeHa (YCTHBIA MM MUCHhMEHHBIN),
CHUCTEMY OIICHKHU Pe3yJIbTaTOB U T. 1.;

npuctynas K paboTe ¢ SK3aMEHAIIMOHHBIM OMIIETOM, HY»KHO BHUMATEIbHO MPOYUTATH
TEOPETUUECKHE BOTIPOCHI U YCIOBUS IPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHNS;

IpU YCJIOBHH MPOBEACHUS YCTHOTO IK3aMEHA COCTaBUTH IUIaH M TE3UCHI OTBETOB Ha
TEOPETUYECKHE  BOMPOCHI, KPaTKO  M3JOXKHUTh  XOJ  PELICHUs  MPaKTUKO-
OpPUEHTHPOBAHHOTO 3a/IaHUS;

MIPU yCJIIOBUU MPOBEJICHUS MUCHbMEHHOTO 9K3aMEHa J1aTh MOJHbIC MMChMEHHBIE OTBETHI
Ha TEOPETUYECKHE BOMPOCHI; U3JIOKUTH XOJI PEHICHHUsS MPAKTHUKO-OPUEHTUPOBAHHOTO
3a/IaHMsl C YUCIICHHBIM pacuy€TOM UCKOMBIX BEJIMYHUH.
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BBEJEHUE

Camocmosmenvuas paboma cmyoeHmo8 — O5TO Pa3HOOOpa3HbIE BHUABI JESITEIBHOCTH
CTY[IGHTOB, OCYIIECTBISIEMbIe TOJ PYKOBOJACTBOM, HO ©0€3 HEMOCPEACTBEHHOTO Yy4YacTHs
MIPEIIOIaBaTelIs B ayIMTOPHOE W/WITH BHEAYUTOPHOE BPEMHI.

D10 ocobas popma oOydeHHsI 1O 3aJaHUSM MPENOaBaTeNsl, BHIMOIHEHUE KOTOPBIX TpeOyeT
AKTUBHOW MBICIUTEIIbHOM, MTOUCKOBO-HCCIIEIOBATENbCKON U AHATUTUYECKON JE€ATEIIbHOCTH.

MeTof0NOTHYECKYI0  OCHOBY  CaMOCTOSTENBHONW  pabOThl  CTYIGHTOB  COCTAaBIISET
JIESITSIILHOCTHBIA TIOJXOJ, Korja Ieid OOydYeHWsS OPHEHTHPOBAaHBI Ha (OPMUPOBAHUE YMEHUH
peliaTh TUIMOBBIC M HETHIIOBBIE 3aJlaud, TO €CTh Ha peajbHble CHUTYalluH, TJe CTYACHTaM HaJo
MPOSBUTh  3HAHWE  KOHKPETHOW  JIUCIUIUIMHBI,  HCIIOJIb30BaTh  BHYTPUIPEIMETHBIE U
MEXMPEAMETHBIEC CBSI3U.

[lenb camMOCTOSATENLHOM PabOTHI — 3aKpeIUICHWE 3HAHWH, TMOJYYEHHBIX Ha ayJUTOPHBIX
3aHATHSIX, (OPMHUPOBAHHE CIIOCOOHOCTH MIPUHUMAThH Ha ce0s OTBETCTBEHHOCTh, PEIIaTh MPoOemMy,
HAXOJIUTh KOHCTPYKTHBHBIC BBIXOJBI M3 CIIOKHBIX CHTYAIlHi, Pa3BUBATh TBOPUYECKUE CIIOCOOHOCTH,
nproOpeTEeHNE HaBbIKa OPTAaHM30BBIBATH CBOE BPEMsI

Kpome Toro camoctosiTennpHas paboTa HampaplieHa HAa OOyYeHHE CTYJACHTa OCMBICICHHO U
CaMOCTOSITENILHO paboTaTh CHadana ¢ Y4eOHBIM MaTepHualoM, 3aTeM C HaydyHOl uHpopmaiuew,
3aJI0)KUTh OCHOBBI CaMOOpPTaHU3allMd W CAaMOBOCIIHTAHUS C TEM, YTOOBI TIPHBHTH YMEHHE B
JATbHEHIIIEM HETPEPHIBHO MOBHIIIATH CBOU MPO(heCcCHOHANBHBIN YPOBEHb.

CamocTrosTenpHas padoTa peaau3yeT CIeAYIoIne 3a1auu:

- CHCTeMaTu3allisid U 3aKpeIUICHHE TIOMYYEHHBIX TEOPEeTUYECKUX 3HAHUW U
MPAKTHYECKUX YMEHUH CTY/ICHTOB;

- yniyOJeHHe U pacluIupeHrue TEOPETUYECKUX 3HAHUM;

- (dopMupoBaHHE YMEHUH WHCIOIB30BaTh HOPMATHBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CTIEHUAIbHYIO TUTEPATypy;

- pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOMN
WHUIMATHUBEI, CAMOCTOSTEIHLHOCTH, OTBETCTBEHHOCTH U OPTraHM30BAHHOCTH;

- (opMHpOBaHHE CAMOCTOSITEILHOCTH MBIIUICHHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEAIN3AIIHH;

- (opmupoBaHue mnpakTHYECKUX (00mIEeydeOHbIX M NPO(ECCHOHAIBHBIX) YMEHUU H
HaBBIKOB;

- pa3BUTHE UCCIIEAO0BATEIILCKUX YMEHUI;

- TONlyueHHWE  HaBBIKOB  3()(PEeKTHUBHOW  caMOCTOATENbHONH  MpodeccuoHanbHON
(MpaKkTUYECKON M HAYYHO-TEOPETUIECKOMN) e TEIbHOCTH.

B ydeOGHOM Tpoliecce BBIICISIOT IBa BUA CAMOCTOSITEITLHOU PabOTHI:

- ayIuTOpHas;

- BHeEayAWTOpHAs.

Ayoumopnas camocmosmenvhas pabdoma 1O IUCHUIUIMHE BBIMONHIACTCS Ha YYeOHBIX
3aHATUAX MO HEMOCPEICTBEHHBIM PYKOBOACTBOM MPEMOIABATENS U MO €T0 33aJaHUIO.

Bueayoumopnas —camocmosmenvuasi paboma — TUIaHWpyeMas —ydeOHas, y4eOHO-
UCCIIeIOBATENNbCKas,  HAy4YHO-HCCIENOBaTeIbCKas  paboTa  CTYy[JCHTOB,  BBHINOJHSIEMas  BO
BHEAYJIMTOPHOE BPEeMs I10 33JIaHUIO M TIPH METOAMYSCKOM PYKOBOJICTBE MPEToaBareisi, Ho 0e3 ero
HEMOCPEACTBEHHOTO YYaCTHUS.

CamocTositenbHas paboTa, HE MpeayCMOTpeHHas: 00pa30BaTeIbHOM MPOTrpaMMON, YIEeOHBIM
IUTAHOM M Y4€0HO-METOJMYECKUMH MaTepuaiaMi, PacCKPBIBAIOIIUMU M KOHKPETH3UPYIOIIUMH HUX
COJICp)KaHUE, OCYIICCTBIIICTCS CTYJICHTAMH HWHHUIMATHBHO, C IEJBI0 pean3aliil COOCTBEHHBIX
y4eOHBIX M HAyYHBIX HHTEPECOB.

Hnst 6onee >(PQPEeKTUBHOrO BBIMIOJHEHHUS CAMOCTOATEIBHON paldOThl 10 JAUCIHUIUINHE
MperoiaBaTelib PEKOMEHIYeT CTYACHTAaM HWCTOYHHKH U y4eOHO-METOAMYECKHE IMMOCOoOUs s
paboThI, XapakTepu3yeT HaumOojee pPAIMOHAIBHYIO METOAUKY CaMOCTOSATEIbHONW pabOoTHI,
JEMOHCTPHUPYET PaHee BHITIOJHEHHbBIE CTYICHTaMH paboThI U T. II.
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BUJIbI CAMOCTOSTEJLHOM PABOTHI CTYJIEHTA

OcHoBHBIE (DOPMBI OpraHU3ANNH CAMOCTOSTEIHHOM PAOOTHI CTYACHTOB OIPEIACIISFOTCS
CJEIYIOIIMMHU MTapaMeTpaMu:
- cojepxaHue y4eOHOUN JTUCIUTUINHBL;
- ypOBeHb 0OPa30BaHUs U CTETICHD MOJTOTOBICHHOCTH CTY/ICHTOB;
- HeoOXOAUMOCTh YHOPSAOYCHUS HATPY3KU CTYACHTOB IIPH CAMOCTOSTEIHHON padoTe.
B coorBercTBHMM ¢ peanmzanuei pabodeld MpoOrpaMMbl JUCHUIUIMHBI B paMKax
CaMOCTOSITENILHOM paOOThI CTYACHTY HEOOXOIUMO BBITIOTHUTH CIEAYIOIINE BUIBI paboT:
07151 LOO20MOBKU KO 8CeM 8UOAM MEKYUWe20 KOHMPOJISL:
MOBTOPEHUE MaTepuasa JeKLIU;
CaMOCTOSITENIbHOE U3yUYeHHE Kypca;
MOJITOTOBKA K MPAKTHUECKHUM 3aHATHIM U Ja00paTopHBIM paboTam;
MOJrOTOBKA K KOHTPOJILHOM paboTe, HanmMcaHue KOHTPOJIbHOM paboThl;
BBINOJIHEHHUE U HAITUCAaHKUE KypCOBOIl paboThI (IpOeKTa);

07151 NOO20MOBKU KO 8CeM UOAM NPOMENCYMOYHOL ammecmayuu.
MOATOTOBKA K 3a4ETY;
MOJITOTOBKA K SK3aMEHY.

OCOOEHHOCTBIO ~ OpPraHW3alMd  CaMOCTOSATEIBHONW  pPabOTBHl  CTYACGHTOB  SIBJISCTCS
HEOOXOAMMOCTh HE TOJBKO MOATOTOBUTHCS K clladye 3adeTa /PK3aMeHa, HO U coOparh, 0000IIUTS,
CHUCTEMATU3UPOBATh, IPOAHATU3UPOBATH HH(POPMAITUIO TI0 TEMaM JTUCIUTUTHHEIL.

TexHOOorus OpraHu3alryd CaMOCTOSTENIbHON paboThl CTYIEHTOB BKIIIOYAET MCIOJIb30BaHHE
WH(POPMAITMOHHBIX U MaTePHAILHO-TEXHHUECKHUX PECYpPCOB 00pa30BaTEIbHOTO YUPEIKICHHS.

CamocrosaTenbHass paboTa MOXKET OCYIIECTBISTbCS WHIUBUAYAIbHO WIM TpyHIaMH
CTY/IEHTOB Kak online, Tak ¥ Ha 3aHITHIX B 3aBUCHMOCTHU OT LIEJIH, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUMN CTY/IEHTOB.

B kauectBe (GopM M METOIOB KOHTPOJIS BHEAYIUTOPHOH CaMOCTOATEIBHOW pabOThI
CTYICHTOB MOTYT OBITh HCIOJIb30BaHBl OOMEH HMH(POPMAIMOHHBIMH (ailylaMu, CEMHUHAPCKHE
3aHITHS, TECTHPOBAHHE, OMPOC, AOKIAA, pedepar, caMOOTUYEThI, KOHTPOJIbHBIC PA0OOTHI, 3alIuTa
KOHTPOJIBHBIX M KYPCOBBIX paboT (MPOEKTOB), 3alIuTa 3a4€THBIX paboT B BHUAC JOKJIaaa C
MpEe3EHTalueN U ap.

Texkymuii KOHTPOJb PE3yJbTaTOB BHEAYAUTOPHOM CAMOCTOSTEIBHOW pabOThl CTYICHTOB
OCYIIECTBIISIETCS B TpEIeliax BpPEMEHHU, OTBEICHHOTO Ha O0s3aTelbHbIC y4YeOHBIC 3aHATHS I10
JTUCIUILTHE.

[TpoMeXyTOUYHBIM KOHTPOJb PEe3yJbTaTOB BHEAYJUTOPHOM CaMOCTOSATENBHOW pabOTHI
CTY/IGHTOB OCYILECTBIISIETCS B IpeiesiaX BpEMEHH, OTBEIEHHOTO [T CAaul 3K3aMeHa / 3a4u€Ta.

B Meromuuecknx ykazaHHSIX MO KaXJIOMy BUAY KOHTPOJS MPEICTABICHBI MaTepUambl s
CaMOCTOSITENIbHOM pabOThl U PEKOMEHIALIMU TI0 OpraHU3aIH OTAEIbHBIX €€ BUOB.

METOINYECKHUE PEKOMEHJALIMHA 110 ITIOAI'OTOBKE
KO BCEM BUJAM TEKYHIEI'O KOHTPOJIA

IloBTOpEeHUE MaTepuaJia JIEKIUH U CAMOCTOSAATEJIbHOE U3y4YeHHe Kypca

JlexuMOHHBIN MaTepual 1Mo AUCHUIUIMHE U3J1araeTcsl B BUIE YCTHBIX JIEKIIUI TPENoJaBaTelis
BO BpeMs ayIMTOpHBIX 3aHATHH. CaMocTosTenbHas paboTa CTyAEHTa BO BpeMs JIEKIIMOHHBIX
AyJIMTOPHBIX 3aHATUN 3aKITI0YACTCS B BEJICHUH 3aMUCEH (KOHCTIEKTA JICKIIU).

KoHcreKT nekuuii, BEINOIHIEMBIN BO BPEMS ayIUTOPHBIX 3aHATUH, JONOJIHAETCS CTYASHTOM
IIPU CaMOCTOSATEIBHOM BHEAYAUTOPHOM M3yYEHHHM HEKOTOpPBIX TeM Kypca. CaMOCTOATEIbHOE
U3y4YE€HUE TEM Kypca OCYLIECTBIIETCS Ha OCHOBE CIIMCKA OCHOBHOM U JIONOJHUTEIBHOU
JUTEPATYpPBl K JUCLUTIIINHE.

[lepeyeHb OCHOBHOM U JONOJHUTENBHOW Yy4eOHOH JUTepaTyphl, HEOOXOAUMOW JUIs
OCBOCHMSI TUCIUIUIMHBI IPUBEAEH B paboueil mporpaMme IUCHUTUIHHBI.
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PexomeHnnyemble 3amaHusi ISl CaMOCTOSITENIBHON BHEAyOUTOPHON paboOThl CTYICHTA,
HaIlpaBJICHHBIC HA TIOBTOPEHNE MaTepHaia JEKIUH U CAaMOCTOSTEIIbHOE U3yUeHUE TEM Kypca:
0151 0871A0€HUSL 3HAHUAMU:
- KOHCIIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOU U JIONOJHUTEIBHOU JIUTEPATYPHI;
- COCTaBJICHHUE IJIaHA TEKCTa;
- paboTa co crnoBapsMHU, CIIPAaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;
- MPOCMOTp 00y4aIOUINX BUICO3AIMHUCEH.
07151 3aKpenieHust U CUCTeMAMU3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIUH;
- TOBTOpHas paboTa HaJl y4eOHBIM MaTepHalioM;
- COCTaBJICHHE TAOJIHII Il CHCTEMAaTH3allMi Y4eOHOr0 MaTepuaia;
- H3y4YeHHE HOPMATHUBHBIX MaTepPHAJIOB;
- COCTAaBJICHHUE TUIaHA U TE3UCOB OTBETA HA BOMPOCHI ISl CAMOIIPOBEPKHU;
- OTBEThI Ha BOIPOCHI JIJIsl CAMOIIPOBEPKH;
- cocTaBlieHHe OMOIMorpaMIecKrux CIIUCKOB MO U3Yy4aeMbIM TEMaM.
07151 hOpMUPOBAHUS HABLIKOS U YMEHULL:
- BBINIOJTHEHHE PUCYHKOB, CXE€M, 3CKH30B 000PYI0BaHMUS;
- peduieKCUBHBIN aHaIu3 Npo(hecCHOHABHBIX YMEHUH.
Tematnueckuil miuaH W3Y4YeHHUs] JUCUUIUIMHBI M COJEp)KaHUWEe Y4YEOHOW NHUCUUIUIMHBI
MpUBEIEHBI B paboueil mporpaMme AUCIUTUTHHEIL.
Bonpock! 1 camonpoBepky MpHUBeIEeHbl yUeOHON JIUTEpAaType MO JTUCIUIUIMHE WM MOTYT
OBITh TPEAJIOKECHBI TMPEnoJaBaTejeM Ha JIEKIIMOHHBIX ayIUTOPHBIX 3aHATHIX TOCIE H3YYCHHS
KaKJO0U TEMBI.

IMoaroroBKa K NPaKTHYECKUM 3aHSTHAM U J1a00paTOPHBIM padoTam

Ilpakmuueckue 3aumsmus 1O JUCIHUIUTMHE BBICTYNAIOT CPEJACTBOM (OPMUPOBAHUS Y
CTYJICHTOB CHCTEMbl HWHTETPHUPOBAHHBIX YMEHHA U HAaBBIKOB, HEOOXOMUMBIX [T OCBOCHHS
npodecCHOHANBHBIX KOMITETEHIINN, a TAaKK€ YMEHHMH OMpENeNsiTh, pa3padaTbiBaTh U IMPUMEHSTH
ONTUMAJbHBIC METOBI PEIICHHS MPOPECCUOHATHHBIX 3a1a4.

Ha mpakTtudeckux 3aHATHSAX MPOUCXOMUT 3aKPEIUICHHE TEOPETUYECKUX 3HaHWH,
MOJIYYEHHBIX B XOJI€ JIEKLIMM, OCBAaMBAIOTCSA METOJUKUA M aJITOPUTMbI PEIICHHS TUIOBBIX 3a7ad IO
00pasily W BapMaHTHBIX 3a/a4, pa3OuparoTCs MPUMEPHl MPUMEHEHHUS TEOPETUYCCKUX 3HAHUN IS
MPAKTUYECKOTO HCIOJIb30BAHUS, BBIMOMHSIIOTCA JOKIAJbl C MpPE3eHTalueld IO ONpeeTICHHBIM
y4eOHO-TIPAKTUICCKUM, YICOHO-UCCIIENOBATEIILCKAM WM HAYYHBIM TE€MaM C TOCJICIYIONUM HX
00CyKIeHUEM.

PekomenmyeMbie 3agaHusi JJII  CaMOCTOSITEIbHOW BHEAyOUTOPHOM pabOThI CTYIIEHTA,
HaIlpaBJICHHbIEC HA MOJATOTOBKY K MPAKTUYECKUM 3aHATUSIM:

07151 08]IA0EHUS 3HAHUAMIU.

- YTEHUE OCHOBHOM U IOIOJHUTEIBHOU JINTEPATYPBIL;
- pabota co CIIOBapsIMH, CITPAaBOYHUKAMHU M HOPMATHBHBIMH JIOKYMEHTAMH,
- MPOCMOTP OOYYArOITUX BUACO3AIICEH.
OJ151 3aKPeNnieHUsl U CUCIeMamu3ayu SHaHU:
- paboTta ¢ KOHCIIEKTOM JICKIIH;
- OTBETHI Ha BOMPOCHI JIJII CAMOIIPOBEPKH;
- TOATOTOBKA IMyOJWYHBIX BBICTYIIJICHUH;
- COCTaBJICHHUE OMOIHOTPadUICCKUX CITUCKOB 110 U3y4aeMbIM TEMaM.
07151 hOpMUPOBAHUA HABLIKOG U YMEHUIL:
- pemieHue 3a7a4 1o o0pasily ¥ BapHaTUBHBIX 3a]1a4;
- BBINIOJTHEHUE PUCYHKOB, CXEM, 3CKU30B 000PYJIOBAHHS;



- pedrekcuBHBINA aHATU3 TPOPECCUOHATBLHBIX YMEHUH.

Temarnveckwii TUlaH W3YYEHHUS IUCIMIUIMHBI W COACpKaHHE Yy4eOHOW IUCIUTUIMHBI
NpUBEACHBI B paboyeil mporpaMMe AUCIUTITUHBI.

JlabopamopHvle 3anamus TO JUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUS Y
CTYIICHTOB HaBBIKOB Pa0OTHl C HMCIIOJIb30BaHUEM Ja0OpaTOpHOro 000OpyIOBaHMS, MJIAHUPOBAHUS U
BBHITIOJTHEHHUST  OKCIIEPUMEHTOB, OGMOPMIICHUS OTYETHOW JOKYMEHTAIlMM TI0  BBHIOJHEHHIO
n1abopaTopHBIX padoT.

Pekomenmyembie 3amgaHusi JJII  CaMOCTOSITEIbHOW BHEAyJUTOPHOM pabOThI CTYNIEHTA,
HaTpaBJIeHHBIC Ha MOATOTOBKY K TaOOPaTOPHBIM 3aHATHUSIM:

07151 0871A0€HUS 3HAHUAMU:

- U3y4YeHHE METOJUK paldoThl C MWCHOJb30BAHUEM pA3JIMYHBIX BHJIOB U THIIOB
71a00paTOpHOTO 0OOPYIOBAHUS;
- H3y4yeHHUe mpaBujI 0€30MacCHON IKCITyaTaluy Ja00paTOPHOTO 00OPYIOBAHMS;
- paboTa co croBapsMHU, CIIPABOYHUKAMU U HOPMATUBHBIMH IOKyMEHTaMHU.
0715 3aKpenieHust U CUCTeMAmu3ayuy 3SHaHUuiL:
- COCTaBJICHHUE IUIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBJICHUE OTYETHOM TOKYMEHTALIUH 110 pe3yIbTaTaM dKCIIePUMEHTHPOBAHUS;
- aHanuTHyeckas o0paboTKa pe3ysIbTaTOB 3KCIIEPUMEHTOB.
07151 hOpMUPOBAHUA HABLIKOG U YMEHUIL:
- BBINIOJHEHHE PUCYHKOB, CXEM, ICKH30B 000pYyIOBaHHUS;
- odopmiieHHE OTYETHON JOKYMEHTAIMH IO BHITIOJIHEHHUIO Ta00paTOPHBIX padoT.

IHoaroroBka M HaANMUCaHUE KOHTPOJIbHON PadoThI

Koumpononas  paboma — WHAMBHAyalbHas JEATENHOCTh  OOYdYalOMIEToCs  I10
KOHILICHTPUPOBAaHHOMY  BBIPQKEHHIO HAKOIUIEHHOTO 3HAHMS, O00ECIeYrBaeT BO3MOXKHOCTh
OJHOBPEMEHHOW paboThl BceM OOydarommMmcsi 3a (UKCHPOBAHHOE BPEMs IO OJHOTHUITHBIM
3aJJaHUsIM, YTO TO3BOJISIET MpEMNoJaBaTeNio OICHUTh Bcex oOydarommuxca. KoHTponbpHas pabora
SBISIETCS. CPEJICTBOM TIPOBEPKM yYMEHHWH TNPUMEHATH TMOJYYCHHBIC 3HAHUS I PEIICHHS 3a/ad
OTpeeNIEHHOTO TUA 110 TEME UJTU pa3/eny.

Pexomenayembie 3amaHus IS CaMOCTOSITEIBHOW BHEAYOUTOPHOM pabOThI CTYNIEHTA,
HamnpaBJIeHHbIC Ha MOATOTOBKY K KOHTPOJILHOM paboTe:

07151 0871A0€HUS 3HAHUAMU:

- YTEHHE OCHOBHOM U JIOTIOJHUTEIHHOU JTUTEPATYPHI;
- paboTta co caoBapsMHU, CIIPAaBOYHUKAMHU U HOPMATHUBHBIMH JJOKYMEHTaMHU.
07151 3aKpenieHusl U CUCTeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIEKTOM JIEKIIHA;
- OTBETHI Ha BOMPOCHI JUIsl CAMOTIPOBEPKH.
07151 hOpMUPOBAHUS HABLIKOS U YMEHULL:
- pelieHue 3a/1a4 o o0pasily ¥ BapuaTUBHBIX 3a7ay;
- BBINOJHEHHUE PUCYHKOB, CXEM, ICKH30B 000pYIOBaHHUS;
- odopmieHrEe OTYETHON JOKYMEHTALIUU MO BBHITOJTHEHUIO KOHTPOJILHON PabOTHI.

KontponpHas pabota MOKET ObITh BHIIIOJHEHA B BUJIE JOKJIAa C IPE3CHTAIUEH.

Hoxnao ¢ npesenmayueti — 310 MyOINYHOE BBICTYIUICHHE IO MPEICTABICHUIO MOTYYESHHBIX
pEe3yabTaTOB 3HAHUHN IO OMPENEICHHON yueOHO-PAKTHUECKOM, yuyeOHO-HCCIea0BaTeNbCKOW WIN
HAy4YHOU TEME.

[Tpu moaroToBke AOKJIaAa ¢ Mpe3eHTalued oOydyaromuiics MOJDKEH MpPOJIEMOHCTPUPOBATH
YMEHHE CaMOCTOSITENIbHOTO M3Y4YEHUsI OTHEIbHBIX BOIPOCOB, CTPYKTYPUPOBAHHS OCHOBHBIX
MOJIOKEHUM paccMaTpUBaeMbIX MPOOJIeM, MyOJUYHOTO BBICTYIUICHHS, MO3ULIMOHUPOBAHUS ce0s
nepea KOJUIEKTHBOM, HABBIKM paboThl ¢ OuOmMoOrpadmuecKMMy HCTOYHHKAMU U O(GOPMIICHHS
HAYYHBIX TEKCTOB.






B xozie moaroToBKu K 0KNay ¢ Mpe3eHTanneit o0ydaroneMycst Heo0X0AuMO:

- BbIOpaTh TEMY U ONPEAETUTH LIeNb BHICTYIUICHUS;

- OCYLIECTBHUTbH COOp MaTepHaja K BHICTYIUICHHIO;

- OpraHu3oBaTh pabOTy C HCTOYHUKAMU;

- -BO BpeMs H3y4YEHHUS HCTOYHHKOB CIIEAYET 3alMChIBaTh BOIPOCHI, BO3ZHHMKAIOIIHUE IO
Mepe 03HAKOMJICHMSI, KJIIOYEBBIE CIIOBA, MBICIIH, CYXKIEHUS; IPEICTABJIATh HAITIIIHbIC
IPUMEPBI U3 IPAKTUKU;

- c(opMyIMpOBaTh BO3MOXHBIE BOIPOCHI 10 TEME JOKJIada, IOJrOTOBUTH TE3UCHI
OTBETOB Ha HUX;

- o0OpaboTath MaTepuall M IpPEICTaBUTh €ro B BHUJAE 3aKOHYEHHOIO JOKJIaga M
IIPE3CHTALNH.

[Ipu BBINONIHEHNN KOHTPOJIBHOW pabOThI B BUAE JIOKJIAJla C IPE3ECHTAIIMEN caMOCTOSITEIbHAS
paboTa cTyJeHTa BKJIIOYaeT B ceOs:
07151 0871A0€HUS SHAHUAMU:

- YTEHHE OCHOBHOE U JIOIOJIHUTEIBLHON JIUTEPATyPhI 110 3aJaHHON TEME TOKJIaNa;

- COCTaBJICHHE IIJIaHA JOKJIAJA;

- paboTa co cioBapsMHU, CIPaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;

- TIpOCMOTp 00yYaroluX BUAEO3aNKCel 0 TeMe A0KIa1a

0J14 3aKpenienus U CUCIeMamu3ayu 3HAHUIL:

- COCTaBJICHHE IIJIAaHA U TE3UCOB MPE3EHTALMU 110 TEME JTOKJIAa;

- COCTaBJICHUE IIPE3CHTALINH;

- cocraBieHue Oudarorpaguueckoro Crycka o TeMe JA0KIaja;

- TMOJrOTOBKa K ITyOJIMYHOMY BBICTYIIJIEHUIO;

- COCTaBJICHHE BO3MOKHBIX BOIIPOCOB IO TEME JOKJIaJa U OTBETOB HAa HUX.

07151 pOPMUPOBAHUS HABBLIKOG U YMEHULL:

- IyOIMYHOE BBICTYIJICHHE;

- BBINIOJHEHHUE PUCYHKOB, CXEM, ICKH30B 000pYA0BAHHUS;

- pedaekcuBHBIN aHATU3 TPOPECCUOHATBEHBIX YMEHUH.

BapuaHTbhl KOHTPOJIBHBIX pabOT M TEMBbI JIOKJIAJIOB IPHUBEIEHBl B KOMIUJIEKTE OLIEHOYHBIX
CPEICTB AUCLUAIIINHBIL.

IloaroroBka K BLINOJHEHHIO U HATUCAHUIO KprOBOﬁ paGOTbI (npoeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS 7151 IEMOHCTPAITUU OO0YJArOIIMMCST YMEHUN
pabotatb ¢  OOBEKTAaMM  M3y4Y€HHUs, KPUTUYECKMMU  HCTOYHMKAMM,  CIPABOYHOM U
SHIMKJIONEANYECKON TUTepaTypoi, IOTUYHO U TPAMOTHO HM3J1araTb COOCTBEHHBIE YMO3aKIIOUEHUS U
BBIBO/IbI, OOOCHOBBIBATh M CTPOUTH ANPUOPHYIO MOJENHh HM3Yy4aeMOro OOBEKTa WM Tpolecca,
CO3/1aBaTh COJEPKATEIHHYIO MPE3EHTAIUIO BBITIOJTHEHHON paOOTHI.

[Ipn BBIMONHEHMHM W 3alIUTE KypcoBOMl paboThl (MpOEKTa) OLEHUBACTCS YMEHHE
CaMOCTOSITENIbHOM paboThl ¢ 00BEKTAMHU U3yUYEHUS, CIIPABOYHON JTUTEPATYpOH, IOTUYHO U TPAMOTHO
u3jaratb COOCTBEHHBIE YMO3AKIIOUCHHS M BBIBOJIBI, 0OOCHOBBIBATH BEIOPAHHYIO TEXHOJOTHUYECKYIO
CXEMy W MPUHATHIA TUM U KOJMYECTBO 00OpPYIOBaHUS, CO3/1aBaTh COJACPKATEIbHYIO MPE3EHTAIINIO
BBITIOJIHEHHON PabOTHI (MOSICHUTENBHYIO 3alMCKY U TpaduuecKkuii MaTepualn).

Pexomenayemble 3amaHus ISl CaMOCTOSITENIbHOM BHEayAMTOPHOM palOThI CTYIEHTA,
HaIpaBJICHHBIEC HA MOJTOTOBKY K KypcOBOU paboTe (IpoeKTy):

0J1s1 0871A0€HUS 3HAHUAMU:

- YTEHUE OCHOBHOW U JIONOJHUTEIBHOU JINTEPATYPBHI;
- paboTa co crnoBapsMHU, CIIPAaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;
- COCTAaBJICHHUE TUIaHA BBIMIOJIHEHUS KypPCOBOil paOboThI (IIPOEKTa);
- COCTaBJICHHE CIMCKA HCIIOJIb30BAHHBIX HCTOYHHUKOB.
07151 3aKpenieHust U CUCIeMamu3ayuy 3SHaHUiL:
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- paborta y4eOHO-METOJUYECKUMH MaTepHajaMH MO BBINOJHEHHIO KypCOBOH paloOThI
(mpoexTa);
- U3y4YCHHE OCHOBHBIX METOJHMK pacuyéra TEeXHOJIOTMYECKHX CXeM, BBIOOpa M pacuéra
000pyI0BaHUS;
- TOATOTOBKA TE3MCOB OTBETOB HA BOIIPOCHI M0 TEMATHKE KypCOBOM pabOTHI (ITPOEKTA).
07151 pOpMUPOBAHUS HABBIKOG U YMEHULL:
- peuieHue 3a1a4 o o0pasily ¥ BapuaTUBHBIX 3a7ad;
- BBINOJHEHHUE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEXKEH;
- oopmiieHne TEKCTOBOM U rpadpuyecKoil TOKyMEHTAIUH.
TemaTnka KypcoBbIX paOOT (IIPOEKTOB) IMPUBEACHBI B KOMIUIEKTE OILIEHOYHBIX CpEJICTB
JUCLUTUIAHBL.

METOINYECKHUE PEKOMEHJIALIUHN
ITO MOAT'OTOBKE K IPOMEXKXKYTOYHOU ATTECTALIUA

IHoaroroBka K 3a4éty

3auéT Mo NUCUUIUIMHE MOXKET OBbITh MPOBENEH B BUIE T€CTa WM BKIIOYATh B ceOs 3alIUTy
KOHTPOJIbHOM paboThI (JI0KIaA ¢ Ipe3eHTalHEN).

Tecm — 3TO cucTeMa CTaHIAPTU3HPOBAHHBIX 3a/laHUM, MO3BOJISIIONIAs aBTOMATH3UPOBAThH
IpoIeypy U3MEpPEHHsI YPOBHS 3HAHUN M YMEHUH 00ydJaronerocs.

[Ipu camocTOSITENTHPHONW TMOATOTOBKE K 3a4€Ty, MPOBOJMMOMY B BHUJE TeCTa, CTYICHTY
HE00XOJUMO:

- mpopaboTaTh HMH(POPMAIMOHHBIM Marepuan (KOHCHEKT JEKIUH, ydeOHoe Mocooue,

y4eOHHUK) M0 JUCLMILIMHE, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTreieM II0 BOIPOCY
BBIOOpPA JIOTIOTHUTENBHON YUEeOHOM TUTEpaTyphl;

- BBUICHUTb  YCJOBMSI TNPOBEAEHUS  TECTa: KOJIMYECTBO  BOIPOCOB B  TECTE,
IIPOAOJKUTENIHOCTD BBITMOJIHEHUS TECTA, CUCTEMY OLIEHKH PE3YJIbTaToOB U T. 1.;

- mpucTynas K paboTe ¢ TECTOM, HY>KHO BHHMATENbHO U JO KOHIIA MPOYUTATh BOMPOC U
IpeiaracMble BapuaHTbl OTBETOB, BHIOpATh MPAaBUIIBLHBIE (X MOXET OBITh HECKOJBKO),
Ha OTIEIILHOM JIUCTKE OTBETOB BMHCaTh IUGpPY Bompoca U OyKBBI, COOTBETCTBYIOIINE
NPaBUIBHBIM OTBETAM.

B mpouiecce BBIMOMHEHUS TecTa PEKOMEHIAYETCS MPUMEHSITh HECKOIbKO MOIXOI0B B
pemienun 3agaHuil. Takas cTparerus NO3BOJSET MAaKCUMalIbHO THOKO ONEpPUpPOBaTh METOAAMU
pellleHus], HaXOAs KaXAbId pa3 ONTUMalbHBIA BapuaHT. He HYXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHHU Ha TPYAHBIH BONPOC, a Cpa3y MEPEeXOAuTh K APYTHMM TECTOBBIM 3aJlaHUSM, K TPYAHOMY
BOMNPOCY MOXKHO 00OpaTuThCs B KOHIIe. Heo0XouMo ocTaBUTh BpeMsl 1Sl IPOBEPKU OTBETOB, YTOOBI
n30€KaTh MEXaHUYECKUX OIINOOK.

3au€T TaKKe MOXKET MPOXOAUTH B BHUJIEC 3alIUTHl KOHTPOJIbHOM paloThl (JOKIam c
npeseHTanuel). Meroauueckie pPEeKOMEHJAlMU [0 MOJIrOTOBKE M BBINOJIHEHHIO JOKIaga C
npe3eHTaluel npuBeaeHs! B 1. «I[loAroToBKa 1 HamMucaHNe KOHTPOJILHOM paboThI».

IToaroroBka K IK3aMEHY

[TpomexxyTouHasi arrecTalus MO WUTOraM OCBOCHMS AUCUHUIUIMHBI MPOBOAUTCS B Gdopme
JK3aMeEHa.

buner Ha »K3aMeH BKIOYaeT B ce0S TEOPETHYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3aJaHUSI.

Teopemuyeckuti  6onpoc  — WHIUBUAyalbHas JAEATEIBHOCTh  OOydYalolIerocs IO
KOHIICHTPHUPOBAHHOMY  BBIPOKEHHIO HAKOIUIGHHOTO 3HAaHUS, 00€CTIeunBaeT BO3MOXKHOCTH
OTHOBpEMEHHOM paboThl BceM oOydaromumcsi 3a (QUKCHPOBAHHOE BpeMsl MO OJHOTHUITHBIM
3aJIaHUSIM, YTO TTO3BOJISIET MPETOABATEIIO OILICHUTh BCEX O0YJYarOITUXCA.



IIpakmuko-opuenmupogannoe 3aoanue — CpPEACTBO IPOBEPKU yMEHUH IPUMEHATH
MOJTyYEHHbIE 3HAHUS JUI PEIIeHHUs 3a]1a4 ONPEIeJICHHOTO THUIIA IO OINPEIETICHHOMN TeMe.
[Tpu camocTosATENFHON MOATOTOBKE K 3K3aMEHY CTYAEHTY HEOOXOJMMO:

MOJIyYHUTh TIEPEUCHBb TEOPETUIECKUX BOMTPOCOB K IK3AMEHY;

npopaboTaTh MPOUIEHHBIA MaTepuan (KOHCTIEKT JIKIHiA, yaeOHoe mocobue, yueOHHK)
M0 TUCITUILINHE, P HEOOXOAUMOCTH U3yYUTh TOTIOTHUTEIbHBIC UCTOYHUKH,
COCTaBUTb IJIaHBI U TE3UCHI OTBETOB Ha BOIIPOCHI;

npopaboTaTh BCE TUIMBI MPAKTUKO-OPHEHTUPOBAHHBIX 33JaHUM;

COCTaBUTb AJITOPUTM PEIICHUS OCHOBHBIX THUIIOB 3a/ay;

BBISICHUTH YCIJIOBUSI MPOBEACHHUS HK3aMEHA: KOJIMYECTBO TEOPETUUYECKUX BOIPOCOB U
MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajaHui B HK3aMEHAIMOHHOM ounere,
MPOJOIKUTENBHOCTh U (OPMY MPOBEAEHUSI dK3aMeHa (YCTHBIA WIM MHUCHMEHHBIN),
CUCTEMY OILICHKH Pe3yJbTaTOB U T. I.;

npucTynasi K paboTe ¢ HK3aMEHAIIMOHHBIM OHUJIETOM, HY’)KHO BHUMATEIHHO TPOYUTATH
TEOPETUUECKUE BOIIPOCHI U YCIOBUS MPAKTHKO-OPUEHTUPOBAHHOTO 331aHHUS;

MIpU YCJIOBHH MPOBEICHUS] YCTHOTO 3K3aME€Ha COCTAaBUTh IJIAH U TE3UCHI OTBETOB Ha
TEOPETHUUECKHUE  BOMPOCHI, KPATKO  M3JOXKHUTh  XOJ  PEIICHHUS  MPaKTUKO-
OPUEHTUPOBAHHOTO 3aaHUS;

MIPU YCJIOBHH TTPOBEICHUS MTMCbMEHHOTO 9K3aMEHA JaTh MOJIHbIE MUCbMEHHBIE OTBETHI
Ha TEOPETUYECKHUE BOMPOCHI; U3JIOKUTH XOJ PEHICHUS MPAKTHKO-OPUEHTHPOBAHHOTO
3a/IaHMsI C YUCIIEHHBIM PacyETOM UCKOMBIX BEIHYHH.
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BBEJIEHUE

Camocmosmenvhas paboma cmyOoeHmos — 3TO Pa3HOOOpa3HbIE BHIBI JEATEILHOCTH
CTYACHTOB, OCYIIECTBIIIEMbIE TIOZ PYKOBOJCTBOM, HO 0€3 HEMOCPEACTBEHHOTO YYaCTHs
MpernoaaBaress B ay IMTOPHOE W/WIIH BHEAYAUTOPHOE BPEMSL.

3t0 ocobast popma 0OydeHUs IO 3aJaHUsIM IIPETIoIaBaTeNsl, BBIOJHEHHE KOTOPBIX TpeOyeT
AKTUBHOM MBICIUTEIHHON, TOUCKOBO-UCCIEA0BATEIHCKON U aHATUTUYECKON NESTEIbHOCTH.

MeTo0NIOTHYECKYI0O ~ OCHOBY  CaMOCTOSITEIbHOM  pabOTBI  CTYJIEHTOB  COCTaBISICT
JESTEIbHOCTHBIN TMOAXO0J, KOT/a Ied OOy4deHHs OpUEHTHpPOBaHBl Ha (OPMUPOBAHHE YMEHUI
pemaTth THUIIOBBIE M HETUIIOBBIE 3a7ayd, TO €CTh Ha peajibHble CUTYalluH, TJIe CTYJCHTaM HaJo
MPOSBUTH  3HAHWE  KOHKPETHON  JIUCHUIUIMHBI,  HCIOJIb30BaTh  BHYTPUIIPEIMETHBIE U
MEXITPEIMETHBIE CBS3H.

Llenp camocToATENbHONW pabOThl — 3aKpeIyieHHe 3HAHUM, MOJYYEHHBIX Ha ayTUTOPHBIX
3aHATHUAX, (POPMUPOBAHKE CIIOCOOHOCTH MPUHUMAThH Ha €0 OTBETCTBEHHOCTH, PEUIATh MPOOIIEMY,
HaXOAUTh KOHCTPYKTHUBHBIC BBIXOJIbI U3 CIOKHBIX CUTYallUl, pa3BUBAaTh TBOPUYECKHE CIIOCOOHOCTH,
npruoOpeTeHre HaBbIKa OPraHU30BBIBATH CBOE BpEeMs

Kpome Toro camocrositenibHas paboTa HampaBlieHa Ha 0Oy4eHHE CTyJIeHTa OCMBICICHHO U
CaMOCTOSITENIFHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHajioM, 3aTeéM C HaydyHOW HH(pOpMaIHeH,
3aJI0’)KUTh OCHOBBI CaMOOpPTaHHW3allMM ¥ CaMOBOCIUTAHHS C TeM, 4YTOObl NPUBUTH yMEHHE B
JabHEHIIeM HEeMPEePBIBHO MOBBIIIATH CBOW MPO(ECCHOHANTBHBIN YPOBEHb.

CamocTtosTenbHas paboTa peajan3yeT ciaeayIole 3a1a4n:

- CHCTEMaTHM3alusi M 3aKPEIUICHWE TIOJyYeHHBIX TEOPETHUECKUX 3HAHMHA |
MPAaKTUUECKUX YMEHUH CTYJCHTOB;

- yriyOJeHre U paciiupeHre TEeOPETUIECKIX 3HAHH;

- (dopMmupoBaHHE YMEHHUH UCMNOJIH30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEW W AaKTUBHOCTU CTYJEHTOB: TBOPUYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- (opMHpOBaHHE CAMOCTOSITENILHOCTH MBIIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO M CaMOPEaTH3aINH;

- (opmupoBanue mnpakTHYecKux (00mEey4eOHBIX W TPO(PECCHOHATBHBIX) YMEHUU H
HABBIKOB;

- pa3BUTHE HCCIEA0BATEIbCKUX YMEHHIA;

- TIOJly4eHHWE  HABBIKOB  A(PQPEKTUBHON  CaMOCTOSITENHLHOW  MPOQECCHOHATBHON
(MpakTUYeCKOi U HAyYHO-TEOPETHUECKOM) 1eATETbHOCTH.

B yueOHOM mporiecce BBIIENAIOT ABa BUA CAMOCTOATEIBHON paboThI:

- ayJuTOpHAas;

- BHeayAUTOpHas.

Ayoumopnas camocmosimenvuas paboma TO JTUCHUTIMHE BBITIONHSACTCS Ha Y4YeOHBIX
3aHATHUAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM MPEIOaBATENs U MO €ro 3a/1aHuIo.

Bueayoumopnas camocmosmenvuas paboma — TUIaHUpyeMas —ydeOHas, y4eOHO-
UCCIIEIOBATEIbCKasl, HAYYHO-HCCIIEOBATENbCKass  pabdoTa  CTYJCHTOB,  BBIMOJNHSAEMas  BO
BHEAyIUTOPHOE BpeMs I10 33JJaHUI0 U IPU METOJAUYECKOM PYKOBOJCTBE IMpernojaBaTens, Ho 0e3 ero
HETIOCPEJCTBEHHOTO yUaCTHSI.

CamocTtosaTenbHas paboTa, HE IPEAYCMOTPEHHAsT 00pa30BaTENIbHON MPOrpaMMoi, Y4eOHBIM
TUTAHOM M y4eOHO-METOJMUYECKUMH MaTepHallaMH, PACKPBIBAIOUIMMU M KOHKPETHU3UPYIOIIUMHU HX
CoJlep’KaHue, OCYIIECTBISICTCS CTYJIEHTaMH HWHHMIIMATUBHO, C IIENIbI0 pealu3aliil COOCTBEHHBIX
y4eOHBIX M HAYYHBIX HHTEPECOB.

Hns OGonee 3(h(EKTUBHOTO BBHIMOJIHEHHUS CAMOCTOSTENIbHON paboThl O AUCIMILIMHE
npernojaBaTelb PEKOMEHAYET CTYJICHTaM HCTOYHHKH W Y4eOHO-METOAMYECKHE MOCOOus JUIs
paboThl, XapakTepu3yeT Hauboliee palHOHAIbHYI0O METOAMKY CaMOCTOATEIbHOW paboThl,
JIEMOHCTPHPYET paHee BBHITIOJTHEHHBIE CTYAGHTaMH pabOThI U T. TI.



BUJbI CAMOCTOSATEJBHON PABOTBI CTYJIEHTA

OcHoBHBIE (HOPMBI OpPraHU3allMd CAMOCTOSATEIBLHON pPabOThI CTYJIEHTOB OIPEACIISIOTCS
CJICIYIOIUMH TTapaMeTpaMu:
- CoJepKaHue YUCOHOU TUCITUTIINHBI,
- ypOBEeHb 0Opa30BaHUS U CTEIECHb MOJATOTOBICHHOCTH CTYCHTOB;
- HEOOXOIUMOCTH YIOPSAA0UYEHHUS HarPy3KH CTYICHTOB IPH CaMOCTOSATEIILHOMN paboTe.

B cooTtBercTBUM ¢ peanm3anueil pabodeld TpPOrpaMMbl  JTUCHUIUIMHBI B PaMKax
CaMOCTOSITEIIbHON pabOThI CTYJICHTY HEOOXO0IUMO BBITIOJHUTH CJICAYIOIINE BHIBI paboT:

07151 HOO20MOBKU KO 8CeM BUOAM MEKYUie20 KOHMPOTAL:

- TIOBTOPEHHE MaTepuaja JCKIUH;

- CaMOCTOSITEJIbHOE U3YUYEHHUE Kypca;

- TOATOTOBKA K MPAKTHYECKUM 3aHATHAM U J1aOOPaTOPHBIM paboTam;

- TOATOTOBKA K KOHTPOJIbHOM paboTe, HAllMCaHWE KOHTPOJIbHOW paboThI;

- BBITIOJIHCHHE M HAIMCAHUE KypPCOBOW pabOTHI (MPOEKTA);

07151 NOO20MOBKU KO 8CEM BUOAM NPOMENHCYMOUHOU AmMmMeCcmayuu.

- TOATOTOBKA K 3a4ETYy;

- TOATOTOBKA K 9K3aMEHY.

OCOOCHHOCTBIO ~ OpraHW3alMM  CaMOCTOSATENbHOH  pabOThl  CTYJCHTOB  SIBJISIETCS
HEOOXOJIMMOCTh HE TOJIBKO TIOJTOTOBHTHCS K CIade 3adera /dK3aMeHa, HO U coOpaTh, 000OUTUTH,
CHCTEMAaTHU3UPOBATh, MPOAHAIU3UPOBATH HH(POPMAIIHIO TIO TEMaM JTUCIMILIAHEI.

TexHomoTUs OpraHU3alMKi CAMOCTOSITEIbHONW paOOThl CTYJIEHTOB BKJIIOYAET UCIIOIH30BAHNE
WH()OPMAITMOHHBIX U MAaTEPHAIBHO-TEXHHUECKUX PECYPCOB 00pa30BaTEIIBHOTO YUPEIKICHHUS.

CamocTosTenpHass paboTa MOXKET OCYIIECTBISTECS WHIUBUAYATHHO WJIH TPYyNIIaMH
CTYJICHTOB Kak online, Tak W Ha 3aHATHIX B 3aBUCHUMOCTH OT II€JIH, 00beMa, KOHKPETHON TeMaTHKH
CaMOCTOSITENIbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

B xauectBe ¢GopM M METOIOB KOHTPOJISI BHEAYJUTOPHON CaMOCTOSITCIIBHOW pabOThI
CTYJICHTOB MOTYT OBITh HCHOJB30BaHBI OOMEH WH(MOPMANMOHHBIMU (haliIamMu, CEMHUHApPCKHE
3aHATHS, TECTUPOBAHUE, OINpPOC, JOKIAN, pedepar, caMoOTYETh, KOHTPOJIbHBIC PabOTHI, 3alIUTa
KOHTPOJBHBIX M KYPCOBBIX paboOT (MPOEKTOB), 3amiMTa 3a4€THBIX Pa0OT B BHIE JOKJIaZa C
Mpe3eHTalreH U Jp.

Texymuii KOHTPOJIb pPe3ylbTaTOB BHEAYIUTOPHOM CAMOCTOATEIbHOW pabOThl CTY/IEHTOB
OCYIIIECTBIISICTCS B TIpe/esiax BPEMEHH, OTBEJICHHOTO Ha 00s3aTeibHbIC Y4YCOHBIC 3aHATHS I10
JTUCIUTUTHHE.

[IpoMeXyTOYHBIH KOHTPOJIb PpPE3yJbTaTOB BHEAYJAMUTOPHOW CaMOCTOSTEIBHOW pPabOThI
CTYJICHTOB OCYIIIECTBIISICTCS B MIpeiejiaXx BPEMEHH, OTBEJICHHOTO JIJIsl C/Ia4YM dK3aMeHa / 3a4éTa.

B Meroanueckux ykazaHHSAX MO KaKJIOMY BHJY KOHTPOJIS MPEACTABJICHBI MaTepHUAIIbI IS
CaMOCTOSITENIbHON pabOThl M PEKOMEHIAlUU 110 OPTraHU3alMK OTACIbHBIX €€ BUIOB.

METOJIUYECKHUE PEKOMEHIALIAM T10 MOJANOTOBKE
KO BCEM BUJIAM TEKYIIEIO KOHTPOJISI

IMoBTOpeHne MaTepuaa JeKIHii 1 CAMOCTOSITEILHOE H3yYeHHe Kypca

JIexMOHHBIN MaTepuall 110 JUCLHUIUIMHE U3J1araeTcsl B BUJIE YCTHBIX JIEKLIUN IIPENoIaBaTelIs
BO BpeMs ayIUTOPHBIX 3aHATUNA. CamocTosiTenbHas paboTa CTyIAEHTa BO BpeMs JIEKIIMOHHBIX
ayJIMTOPHBIX 3aHATUH 3aKIII0YAETCS B BEICHUU 3aluCell (KOHCIIEKTa JIEKIH).

KoHCHeKT nekuuid, BBINOJHAEMBIA BO BpEeMs ayAUTOPHBIX 3aHATHN, JIOMOJIHAETCS
CTyICHTOM IIpU CaMOCTOSITE]IbHOM BHEAyJAUTOPHOM H3YYEHUHM HEKOTOPBIX TEM Kypca.
CamocTosiTeIbHOE H3yYE€HHE TEM Kypca OCYIIECTBIISIETCSI HAa OCHOBE CIHMCKa OCHOBHOW U
JIOTIOJIHUTEIIBbHOU JINTEPATYphl K AUCLIUIUIMHE.

[lepeueHb OCHOBHOW H JIOTOJHHUTEIBHOW Y4eOHOW IUTEpaTypbl, HEOOXOAUMOM s
OCBOCHHS JUCUIUIUINHBI TPUBEIEH B paboyeil mporpaMme JUCIUTUINHBL.

4



Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HallpaBJICHHbIE HA IOBTOPEHUE MaTepUala JEKINUNA U CAaMOCTOSITENIbHOE U3YUEHUE TEM Kypca:
07151 0871A0€HUS SHAHUAMU.
- KOHCIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- COCTaBJICHHUE IJIaHa TEKCTa;
- paboTa co ciloBapsMH, CIPaBOYHUKAMHU U HOPMAaTUBHBIMH JIOKyMEHTAMU;
- TMPOCMOTp OOyYaIOIIUX BHIC03AIUCEH.
07151 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JIEKIIUH;
- ToBTOpHas paboTa Ha/l yueOHBIM MaTEPHAIIOM;
- CcocTaBlieHHE TaOJHII JUIsl CUCTEMAaTH3aIMi Y4eOHOTro MaTeprana;
- W3y4YEHHE HOPMATUBHBIX MATEPUAJIOB;
- COCTaBJICHUE IUIaHa M TE3UCOB OTBETA HA BOMPOCHI JIJIsl CAMONPOBEPKH;
- OTBETHI Ha BONIPOCHI IS CAMOIIPOBEPKH;
- cocTraBlieHHe OubnuorpaduyecKkux CIUCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- BBINIOJTHEHHE PUCYHKOB, CXEM, S3CKU30B 000pYA0BaHUS;
- pedaekcUBHBIN aHaNMN3 MPOPECCHOHATHHBIX YMEHUH.
Tematnueckuil TUIaH W3yYeHUs AUCHUIUIMHBI M COAEpXaHHe Y4eOHOW JAMCIMILIMHBI
IIPUBE/IEHBI B paboveil mporpaMMe JUCIUIIUHBIL.
Bonpocs! ans camonpoBepKky MpUBeIeHbl YYeOHON TUTepaType 1Mo IUCIHUILUIMHE WIIH MOTYT
OBITh TPEJUIOKEHBI IMPENOJABATEIEM Ha JIGKIMOHHBIX ayJWTOPHBIX 3aHSATHUSX I10CIIE HM3YUYCHHS
KaKIOH TEMBEI.

IloaroroBka k NPAKTUICCKUM 3aHATUAM H ﬂaﬁopaToprIM paﬁoTaM

Ilpaxmuueckue 3awsamus TO JUCHUUIUIMHE BBICTYMAIOT CPEICTBOM (OpPMHUpPOBAHUS Yy
CTYJIEHTOB CHCTEMbl HHTETPUPOBAHHBIX YMEHUIl M HAaBBIKOB, HEOOXOJUMBIX Ul OCBOEHUS
npoecCHOHATBPHBIX KOMIIETEHIIMM, a TakkKe YMEHHUI ONpeaensiTh, pa3padaTbiBaTh U MPUMEHSTH
ONITUMAJIEHBIE METO/IbI pEeIIeHHsI TPO(ECCHOHATBHBIX 3a/1a4.

Ha npakTuyeckux 3aHATHAX MNPOUCXOJHUT 3aKPEIUICHHE TEOPETHUECKUX 3HaHWMH,
MOJyYEHHBIX B XOJI€ JIEKIIMH, OCBAaUBAIOTCS METOJUKH U JITOPUTMBI PEIICHUs TUIOBBIX 3ajay IO
o0pa3ily U BapuaHTHBIX 3a7a4, pa3OuparoTcsl MpUMephl MPUMEHEHUSI TEOPETUYECKUX 3HAHUHU IS
IIPAKTUYECKOTO HCIIOJIb30BAHHUS, BBINOJHSIOTCA JOKJIAAbl C MPE3eHTAlUel IO ONpeeTIeHHbIM
y4eOHO-MIPAKTHYECKUM, y4eOHO-UCCIEAOBATEICKUM HIIM HAYYHBIM T€MaM C MOCIEAYIOIIUM HX
00CyXICHUEM.

Pekomenayemble 3amaHusi Ui CaMOCTOSITENIBHOM BHEAyJIUTOPHOM pabOThl CTY/EHTA,
HaIpaBJIEHHbIE HA TIOJTOTOBKY K MPAKTUYECKUM 3aHATHUSIM:

0J1s1 0871A0€HUS SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTa co cloBapsMHU, CIPAaBOYHUKAMH 1 HOPMAaTUBHBIMH IOKyMEHTAMU;
- IpOCMOTp OOyYarOLIMX BHIC03AIUCEH.
O0J1s1 3aKpenieHus U CUCeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIIHiA;
- OTBETHI Ha BOIPOCHI JIJIs1 CAMOIIPOBEPKH;
- MOJArOTOBKA ITyOJMYHBIX BBICTYIUICHUN;
- cocTraplieHHe OubnuorpaduIecKux CIMCKOB MO U3y4aeMbIM TEMaM.
0718 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- pelieHue 3a7a4 mo oopasily ¥ BapuaTHUBHBIX 33/a4;
- BBIIOJHEHHE PUCYHKOB, CXEM, 3CKU30B 000pYA0BaHUS;
- peduiekcUBHBIN aHAN3 MPOo(ecCHOHATBHBIX YMEHUH.



Tematuueckuii IaH W3y4YeHHS AUCUUIUIMHBI M COJEpXKaHWE Y4YeOHOW TUCIMIUTMHBI
MpUBEIEHBI B paboveil mporpaMMme JUCIUILTHHBL.

Jlabopamopnvie 3anamus TO JIHUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUSA Y
CTYJICHTOB HaBBIKOB pabOTHl C UCIOJIB30BAHUEM JIA0OPATOPHOTO OOOPYIOBAHUS, IIIAHUPOBAHUS U
BBITIOJIHEHHUSI  OKCIIEPUMEHTOB, O(OpMIICHHS OTYETHOM JTOKYMEHTAMHM TIO  BBIMOJHEHHIO
J1a00paTOPHBIX padoT.

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBJieHHbIC HA TIOJTOTOBKY K JJAOOPATOPHBIM 3aHATHUSIM:

07151 0871A0€HUS SHAHUAMU.

- U3y4YeHHE METOJUK paboThl C HCIONb30BAHHEM pPA3IMYHBIX BHUJAOB M THUIIOB
71a00paTOPHOTO 000PYAOBAHHS;
- HW3yYeHHeE MpaBWJ O€30MacHOM PKCIUTyaTaluy Jab0paTopHOTro 000pYI0BAHUS;
- paboTa co cioBapsMH, CIPAaBOYHUKAMHU 1 HOPMATUBHBIMH JIOKyMEHTAMHU.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:
- COCTaBJICHHE IJIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBlieHHE OTYETHOM TOKYMEHTAILIUHU IO Pe3yJIbTaTaM dKCIEPUMEHTUPOBAHUS;
- aHanutuyeckas oOpaboTKa pe3yiabTaTOB HKCIIEPUMEHTOB.
07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!
- BBIIOJHEHHE PUCYHKOB, CXEM, ICKU30B 000pYA0BaHUS;
- oopmieHue OTYETHOM TOKyMEHTAILIMU IO BBHITIOTHEHHIO JIA0OPATOPHBIX padoT.

IToaroToBKa M HANMUCAHHE KOHTpOJIbHOﬁ paﬁoTbI

Konmponvnas  paboma — WHAMBHIyaldbHas  JAEATENIBHOCTh  OOydarouierocs IO
KOHIICHTPUPOBAaHHOMY  BBIPOKEHHIO HAKOIJICHHOTO 3HAHHS, OO0ECNeYnBaeT BO3MOXHOCTD
OJTHOBPEMEHHOM paboThl BceM oOydaromMcs 3a (UKCUPOBAHHOE BpEMs 10 OJHOTUIIHBIM
3aJaHUsAM, YTO TIO3BOJISIET MPEIOJAaBaTeNI0 OICHUTh BcexX oOywaromuxcs. KonTponpHas pabora
ABJISIETCA CPEICTBOM IPOBEPKH YMEHUH NPUMEHATh MOJY4YEHHbIE 3HAHUS AJIS pELIeHUs 3anady
OTIPEIeIIEHHOTO THIIA TIO0 TEME WIIN Pa3JIeIy.

PexomeHayemble 3aJaHusi A CaMOCTOSITEIbHON BHEAayAUTOPHOM pabOThl CTYAEHTa,
HarpaBJICHHbIE Ha MMOJTOTOBKY K KOHTPOJIBHOM padoTe:

O0J1s1 0871A0€HUS. SHAHUAMU.

- YTEHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- paboTta co cIoBapsIMH, CIIPaBOYHUKAMU U HOPMAaTHUBHBIMH JJOKYMEHTaMHU.
0714 3aKpenieHusi U CUCMeMamu3ayu 3HAHUL:
- paboTa ¢ KOHCTIEKTOM JIEKIIHA;
- OTBETHI Ha BOIPOCHI JUUIsI CAMOIIPOBEPKH.
0714 (hopMUPOBAHUS HABLIKOG U YMEHUIL!
- peuieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHEHHE PUCYHKOB, CX€M, 3CKU30B 000PYAOBaHMS;
- oopmieHne OTYETHON JOKYMEHTAIMH IO BHITIOJHEHUIO KOHTPOJIHOW PaOOTHI.

KonTtponbHas pabota MOXKeET ObITh BBINOJIHEHA B BUJIE TOKJIAA C MPE3eHTaLUeH.

Hoxnao ¢ npezenmayueli — 3TO MyOIUYHOE BHICTYIJICHHUE TI0 MPEICTABICHUIO TTOTYYEHHBIX
pe3yabTaTOB 3HAHUM IO OINpPENEIEHHON Y4eOHO-IIPAKTUYECKOH, y4eOHO-HCCIe10BaTeNbCKON WU
Hay4YHOU TeME.

[Tpyn moaroroBke AOKIaga ¢ Mpe3eHTalued o0ydaroluiics NOKEH MPOJEeMOHCTPHUPOBATH
YMEHHE CaMOCTOSITEIHHOTO M3Y4YeHHS OTJENIBHBIX BOIPOCOB, CTPYKTYPHUPOBAaHUS OCHOBHBIX
HOJIOXKEHUH paccMaTpUBaeMbIX MpPoOeM, MyOIMYHOrO BBICTYIJICHMS, MO3MLIMOHUPOBAHHS ceOs
nepea KOJUIGKTHMBOM, HaBBIKM PabOTHl ¢ OuOIMorpadudeckMMy HCTOYHHUKAMH U O(GOPMIICHUS
HayYHbIX TEKCTOB.



B xo/1e moArOTOBKY K JOKIIAY C Pe3eHTaIMel o0yJaronemMycst He00X0IuMO:

- BbIOpaTh TEMY M ONPEICIIUTD 1IE)Tb BHICTYIIICHHS,

- OCYIIECTBHUTH COOp MaTepHualia K BRICTYILICHHIO;

- OpraHM30BaTh pabOTy ¢ HCTOYHHKAMU;

- -BO BpeMsl M3y4YCHHUS MCTOYHUKOB CJICyeT 3allMChIBATh BOMPOCHI, BOSHUKAIOIIUE IT0
Mepe 03HAKOMJICHUS, KITFOUEBBIC CII0BA, MBICIIH, CYXICHUS; TPEJCTABIIATh HArJIsTHbIC
MPUMEPBI U3 IPAKTUKU;

- c(hopMyIHpOBaTh BO3MOXKHBIC BOIIPOCHI 1O TeMe JOKJIaja, MOATOTOBHUTH TE3HMCHI
OTBETOB Ha HUX;

- oOpaborarh MaTepual M NPEJICTAaBUTh €ro B BHJE 3aKOHYCHHOTO JOKJIaaa |
MPE3CHTAIINH.

[Tpu BBITOJIHEHUU KOHTPOJILHOM pabOThI B BUJC JOKJIAa C NMPE3CHTAIIMEH CaMOCTOSTEIbHAS
paboTa cTy/IeHTa BKIIFOYaeT B ceOsl:
ON151 0BNIAOEHUSA 3HAHUAMU.

- YTEHHWE OCHOBHOE W JIOTIOJTHUTEIHHON JTUTEPATypPHI M0 3aIaHHOW TeMe JO0KIIaa;

- COCTaBJEHHUE IUIaHa JOKIaa;

- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATHBHBIMH JIOKyMEHTAMU;

- TPOCMOTpP 0OyYaIONIUX BHICO3AIUCEH 110 TeME JOKJIaaa

0151 3aKpenieHus U CUCeMAmu3ayuy 3HaHUIL:

- COCTaBJICHHE IJIaHa ¥ TE3MCOB MPE3CHTAIMHU 10 TeMe JOKIIaa;

- COCTaBJICHHUE MPE3CHTAIUHY;

- cocTaBlieHHue OMOIHOrpaduIecKoro CrMcKa mo TeMe JA0KIaaa;

- TOJTOTOBKA K IyOJUYHOMY BBICTYILJICHHIO;

- COCTaBJICHHUE BO3MOYKHBIX BOIPOCOB IO TeME JO0KJIaa U OTBETOB Ha HHX.

07151 hOpMUPOBAHUSL HABLIKOG U YMEHUIL!

- NyOJUYHOE BBICTYIUICHUE;

- BBINIOJTHEHUE PUCYHKOB, CXEM, ICKU30B 000pYI0BaHUS;

- pedIIeKCHBHBIN aHAIN3 MPO(YECCHOHATBHBIX YMEHHH.

BapuaHThl KOHTPOJBHBIX PaObOT ¥ TEMBI JOKIAIO0B MPUBEIACHBI B KOMIUICKTE OIIEHOYHBIX
CPEJICTB AUCIUILINHBIL.

IMoaroroBkKa K BHINOJHEHHIO M HATIMCAHUIO KYPCOBOi padoThl (IPOeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS JUIsl IEMOHCTPAIIUU 00yJarOIUMCsT YMEHUN
pabotath ¢ OOBEKTAMU  W3y4YCHUS, KPUTUYCCKUMHU  HCTOYHUKAMH, CIOPABOYHOU U
SHIMKJIONEANYECKON JIUTEPaTypol, IOTUYHO U TPAMOTHO M3JIaraTh COOCTBEHHBIE YMO3aKIIOUCHHS
U BBIBOJIbI, OOOCHOBBIBATh M CTPOHTH ANPHOPHYIO MOJIENh M3ydaeMoOro OO0BhEKTa WM IpoIlecca,
CO3/1aBaTh CO/IECPKATEIHHYIO MPE3EHTAINIO BBITIOJIHEHHON pabOTHI.

[Ipy BBIIOJIHEHWW W 3alIUTe KypCOBOM paboOThl (MPOEKTA) OICHUBACTCS YMEHUE
CaMOCTOSITENIbHOM paboThl ¢ O00BEKTaMU M3yUEHUs, CIPABOYHOM JUTEpaTypol, JIOTUYHO U
IPaMOTHO WU3JaraTh COOCTBEHHBIC YMO3AKIFOUCHUS M BBIBOJIBI, OOOCHOBBIBATH BBIOPAHHYIO
TEXHOJIOTHUYECKYI0O CXEeMy W TPUHATBIA THUI W KOJMYECTBO OOOpYyJOBaHMSA, CO3/1aBaTh
COJICPIKATEITBHYIO MTPE3CHTAIMIO BBHIITOJIHEHHOW PabOTHI (MOSCHUTEILHYIO 3alUCKy W TpaduuecKuit
Marepuan).

Pexomenayembie 3amaHusi IS CaMOCTOSITEIBHOM BHEAyAUTOPHOM pabOThl CTyIEHTA,
HamnpaBlieHHbIE HA TIOJTOTOBKY K KypCOBOU paboTe (IPOEeKTy):

07151 0871A0€HUS SHAHUAMU.

- YTEHHE OCHOBHOMI M JOTIOHUTEIHHON JTUTEPATYPhI;
- paboTa co cloBapsMH, CIPABOYHHKAMH ¥ HOPMATUBHBIMH JIOKyMCHTAMU;
- COCTaBJieHHE IJIaHa BBIIOJIHEHUSI KypPCOBOIl pabOTHI (ITPOEKTA);
- COCTaBJICHUE CIHCKA MCIIOJIb30BAHHBIX HCTOUHUKOB.
0J1s1 3aKpenieHus U CUCeMamu3ayuy SHaHUiL:



- paboTta y4eOHO-METOJUYECKUMH MaTepHallaMH MO BBIOJHEHHUIO KYypCOBOH pabOTHI
(mpoekTa);
- W3y4YeHHE OCHOBHBIX METOJMK pacyéra TEXHOJOTMUECKHUX CXEM, BbIOOpa M pacuéra
000pyT0BaHNS;
- TOATOTOBKA TE3MCOB OTBETOB Ha BOIMPOCHI MO0 TEMATHKE KYPCOBOM pabOTHI (IIPOEKTa).
071 (hOPMUPOBAHUSL HABLIKOG U YMEHUIL:
- pemieHue 3a/1a4 1o oopasily U BapuaTHBHBIX 33/1a4;
- BBINIOJIHCHHE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEKEH;
- oopmieHne TeKCTOBON U rpaduIecKoil TOKyMEHTAIINH.
Tematuka KypcOBBIX Pa0OT (IPOCKTOB) TPUBEACHBI B KOMIUIEKTE OIICHOUHBIX CPEICTB
JUCHIUTUIAHBL.

METOJANYECKHE PEKOMEHIALIMA
MO NOATOTOBKE K MPOMEKYTOYHOM ATTECTALIUU

IMoaroroBka k 3a4éTy

3auéT Mo AUCUUIUIMHE MOXKET ObITh MPOBEAEH B BUJE TECTa WM BKJIIOYATh B ceOsl 3aIIUTY
KOHTPOJILHOHM PaOOTHI (TOKIAA ¢ IPE3CHTAIUCH).

Tecm — 3TO cucTeMa CTaHJIAPTU3UPOBAHHBIX 3aJlaHUM, MO3BOJIAIOIIAS ABTOMAaTU3UPOBATH
HpoIEeypy U3MEPEHUS YPOBHS 3HAaHUH U yMEHMH 00yvaromerocs.

[Tpu camocTOSTENbHON MOATOTOBKE K 3auéTy, NMPOBOAMMOMY B BHJIE TECTa, CTYACHTY
HEO0OXOIUMO:

- mpopaboTatb WHGOPMAIMOHHBIN MaTrepuan (KOHCHEKT JeKIui, ydeOHoe mocolue,

y4eOHMK) O AMCLUUIUIMHE;, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTeleM I0 BOIPOCY
BbIOOPA JIOTIOJIHUTENBHON YUE€OHOM JIUTEPaTyPBhI;

- BBIACHUTb  YCIIOBMS  TIPOBEJECHHs  TecTa: KOJMYECTBO  BONPOCOB B  TECTe,
IIPOJOKUTEIBHOCTD BBIMIOJIHEHHS TECTA, CUCTEMY OLIEHKHM PE3yJIbTaTOB U T. 11.;

- npuctynas K paboTe ¢ TECTOM, Hy’>KHO BHUMATEIbHO U J0 KOHIIA NMPOYUTATh BONPOC U
IpeJyiaraéMble BapuaHTbl OTBETOB, BbIOpaTh MpaBUIIbHBIE (MX MOYKET ObITh HECKOJBKO),
Ha OT/IENBbHOM JIUCTKE OTBETOB BIMCATh IM(pYy Bompoca U OyKBbI, COOTBETCTBYIOILIHUE
IIPABUJIbHBIM OTBETaM.

B mnpouecce BBINONHEHUS TeCTa PEKOMEHIYETCS NPUMEHATh HECKOJIBKO IOAXOJ0B B
pemieHnn 3anaHuil. Takas cTparervss mo3BOJIIET MAaKCHUMajJbHO TMOKO OINEpPHUpPOBaTH METOJaMU
peleHNs, HaxoAs KaXIbld pa3 ONTHMalbHbIM BapuaHT. He HyXXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHM Ha TPYIHBINA BOIIPOC, a Cpa3zy MEPEXOAUTh K JIPYTMM TECTOBBIM 3a/laHUsIM, K TPYAHOMY
BOIPOCY MOXXHO 00paTUThCS B KoOHLE. HeoOxoaumo ocTaBUTh BpeMs Ul HNPOBEPKH OTBETOB,
4TOOBI N30€KaTh MEXaHUUECKHUX OLIHOOK.

3ayér TakkKe MOXKET NPOXOJUTh B BMJE 3allUThl KOHTPOJIBHOM paboThl (IOKJIam ¢
npeseHTauuen). MeTtoauueckue peKOMEHJAlMK 10 MOJrOTOBKE W BBIIOJHEHHUIO JOKJIaga C
npe3eHTanuel npuBeaeHsl B 1. «IloaroroBka u HanmMcaHue KOHTPOJIBHOW PabOTh».

IToaroroBka K IK3aMEHY

[TpomexxyTouHast aTTECTAIlUsl 10 WTOTAaM OCBOCHHS JTUCIHUIUIMHBI TPOBOIUTCS B (dopme
JK3aMeEHa.

bumer Ha »K3amMeH BKIOYaeT B ce0sd TEOPETHUYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3a]JaHUSI.

Teopemuueckuti  6onpoc — WHAMBUAYaJIbHAs JICATCIBHOCTh  OOYyYalomerocs IIo
KOHLIEHTPUPOBAHHOMY  BBIP@XKECHHIO HAKOIUICHHOTO 3HAHHUA, O0OECIEeUMBAaeT BO3MOXKHOCTH
OJIHOBPEMEHHOW pabOThl BceM OOydaromuMcs 3a (PUKCHpOBaAaHHOE BpeMsl IO OJHOTHITHBIM
3aJIaHUSM, YTO TTO3BOJISIET MPETIOIABATEINIO OIEHUTHh BCEX 00YJaIOIINXCSL.



Ilpakxmuxo-opuenmupogsannoe 3a0anue — CPEICTBO NPOBEPKU YMEHUN IPUMEHSITH
NOJTYyYEeHHBIE 3HAHUS JUIsl pellICHHs 3a]1a4 ONpeIeJIEHHOI0 THIIA MO ONPe/IeIeHHON TeMe.
[Tpu caMocCTOSATENBHOM OATOTOBKE K AK3aMEHY CTYACHTY HEOOXOAUMO:

MOJIyYUTh TIEpPEeYeHb TEOPETUYECKUX BOIIPOCOB K IK3AMEHY;
npopaboTaTh MPOUICHHBIA MaTepHal (KOHCIICKT JIEKIINH, yueOHOe TTocoOne, yUeOHHK)
M0 TUCIUIUINHE, P HEOOXOAUMOCTH U3yUUTh JOMOJHUTENbHbIE HCTOUHUKH;
COCTaBUTH TUJIAHBI U TE3UCHI OTBETOB HA BOMPOCHI;

npopadoTaTh BCE TUIBI MPAKTHUKO-OPUEHTUPOBAHHBIX 3aJaHH;

COCTaBUTH JITOPUTM PEIICHUs OCHOBHBIX THUIIOB 33]1ay;

BBISICHUTH YCIIOBHUS MPOBEACHUS IK3aMEHA: KOJUYECTBO TEOPETHUYECKUX BOIPOCOB U
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/IaHu B HK3aMEHALlMOHHOM ourere,
MPOAOKUTEIBHOCT, U (OpMy TpPOBEICHHS dK3aMeHa (YCTHBIA MM MUCHhMEHHBIN),
CHUCTEMY OIICHKHU Pe3yJIbTaTOB U T. 1.;

npuctynas K paboTe ¢ SK3aMEHAIIMOHHBIM OMIIETOM, HY»KHO BHUMATEIbHO MPOYUTATH
TEOPETUUECKHE BOTIPOCHI U YCIOBUS IPAKTUKO-OPUEHTUPOBAHHOTO 33JIaHNS;

IpU YCJIOBHH MPOBEACHUS YCTHOTO IK3aMEHA COCTaBUTH IUIaH M TE3UCHI OTBETOB Ha
TEOPETUYECKHE  BOMPOCHI, KPaTKO  M3JOXKHUTh  XOJ  PELICHUs  MPaKTUKO-
OpPUEHTHPOBAHHOTO 3a/IaHUS;

MIPU yCJIIOBUU MPOBEJICHUS MUCHbMEHHOTO 9K3aMEHa J1aTh MOJHbIC MMChMEHHBIE OTBETHI
Ha TEOPETUYECKHE BOMPOCHI; U3JIOKUTH XOJI PEHICHHUsS MPAKTHUKO-OPUEHTUPOBAHHOTO
3a/IaHMsl C YUCIICHHBIM pacuy€TOM UCKOMBIX BEJIMYHUH.
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BBEJEHUE

Camocmosmenvuas paboma cmyoeHmo8 — O5TO Pa3HOOOpa3HbIE BHUABI JESITEIBHOCTH
CTY[IGHTOB, OCYIIECTBISIEMbIe TOJ PYKOBOJACTBOM, HO ©0€3 HEMOCPEACTBEHHOTO Yy4YacTHs
MIPEIIOIaBaTelIs B ayIMTOPHOE W/WITH BHEAYUTOPHOE BPEMHI.

D10 ocobas popma oOydeHHsI 1O 3aJaHUSM MPENOaBaTeNsl, BHIMOIHEHUE KOTOPBIX TpeOyeT
AKTUBHOW MBICIUTEIIbHOM, MTOUCKOBO-HCCIIEIOBATENbCKON U AHATUTUYECKON JE€ATEIIbHOCTH.

MeTof0NOTHYECKYI0  OCHOBY  CaMOCTOSTENBHONW  pabOThl  CTYIGHTOB  COCTAaBIISET
JIESITSIILHOCTHBIA TIOJXOJ, Korja Ieid OOydYeHWsS OPHEHTHPOBAaHBI Ha (OPMUPOBAHUE YMEHUH
peliaTh TUIMOBBIC M HETHIIOBBIE 3aJlaud, TO €CTh Ha peajbHble CHUTYalluH, TJe CTYACHTaM HaJo
MPOSBUTh  3HAHWE  KOHKPETHOW  JIUCIUIUIMHBI,  HCIIOJIb30BaTh  BHYTPUIPEIMETHBIE U
MEXMPEAMETHBIEC CBSI3U.

[lenb camMOCTOSATENLHOM PabOTHI — 3aKpeIUICHWE 3HAHWH, TMOJYYEHHBIX Ha ayJUTOPHBIX
3aHATHSIX, (OPMHUPOBAHHE CIIOCOOHOCTH MIPUHUMAThH Ha ce0s OTBETCTBEHHOCTh, PEIIaTh MPoOemMy,
HAXOJIUTh KOHCTPYKTHBHBIC BBIXOJBI M3 CIIOKHBIX CHTYAIlHi, Pa3BUBATh TBOPUYECKUE CIIOCOOHOCTH,
nproOpeTEeHNE HaBbIKa OPTAaHM30BBIBATH CBOE BPEMsI

Kpome Toro camoctosiTennpHas paboTa HampaplieHa HAa OOyYeHHE CTYJACHTa OCMBICICHHO U
CaMOCTOSITENILHO paboTaTh CHadana ¢ Y4eOHBIM MaTepHualoM, 3aTeM C HaydyHOl uHpopmaiuew,
3aJI0)KUTh OCHOBBI CaMOOpPTaHU3allMd W CAaMOBOCIIHTAHUS C TEM, YTOOBI TIPHBHTH YMEHHE B
JATbHEHIIIEM HETPEPHIBHO MOBHIIIATH CBOU MPO(heCcCHOHANBHBIN YPOBEHb.

CamocTrosTenpHas padoTa peaau3yeT CIeAYIoIne 3a1auu:

- CHCTeMaTu3allisid U 3aKpeIUICHHE TIOMYYEHHBIX TEOPEeTUYECKUX 3HAHUW U
MPAKTHYECKUX YMEHUH CTY/ICHTOB;

- yniyOJeHHe U pacluIupeHrue TEOPETUYECKUX 3HAHUM;

- (dopMupoBaHHE YMEHUH WHCIOIB30BaTh HOPMATHBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CTIEHUAIbHYIO TUTEPATypy;

- pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOMN
WHUIMATHUBEI, CAMOCTOSTEIHLHOCTH, OTBETCTBEHHOCTH U OPTraHM30BAHHOCTH;

- (opMHpOBaHHE CAMOCTOSITEILHOCTH MBIIUICHHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEAIN3AIIHH;

- (opmupoBaHue mnpakTHYECKUX (00mIEeydeOHbIX M NPO(ECCHOHAIBHBIX) YMEHUU H
HaBBIKOB;

- pa3BUTHE UCCIIEAO0BATEIILCKUX YMEHUI;

- TONlyueHHWE  HaBBIKOB  3()(PEeKTHUBHOW  caMOCTOATENbHONH  MpodeccuoHanbHON
(MpaKkTUYECKON M HAYYHO-TEOPETUIECKOMN) e TEIbHOCTH.

B ydeOGHOM Tpoliecce BBIICISIOT IBa BUA CAMOCTOSITEITLHOU PabOTHI:

- ayIuTOpHas;

- BHeEayAWTOpHAs.

Ayoumopnas camocmosmenvhas pabdoma 1O IUCHUIUIMHE BBIMONHIACTCS Ha YYeOHBIX
3aHATUAX MO HEMOCPEICTBEHHBIM PYKOBOACTBOM MPEMOIABATENS U MO €T0 33aJaHUIO.

Bueayoumopnas —camocmosmenvuasi paboma — TUIaHWpyeMas —ydeOHas, y4eOHO-
UCCIIeIOBATENNbCKas,  HAy4YHO-HCCIENOBaTeIbCKas  paboTa  CTYy[JCHTOB,  BBHINOJHSIEMas  BO
BHEAYJIMTOPHOE BPEeMs I10 33JIaHUIO M TIPH METOAMYSCKOM PYKOBOJICTBE MPEToaBareisi, Ho 0e3 ero
HEMOCPEACTBEHHOTO YYaCTHUS.

CamocTositenbHas paboTa, HE MpeayCMOTpeHHas: 00pa30BaTeIbHOM MPOTrpaMMON, YIEeOHBIM
IUTAHOM M Y4€0HO-METOJMYECKUMH MaTepuaiaMi, PacCKPBIBAIOIIUMU M KOHKPETH3UPYIOIIUMH HUX
COJICp)KaHUE, OCYIICCTBIIICTCS CTYJICHTAMH HWHHUIMATHBHO, C IEJBI0 pean3aliil COOCTBEHHBIX
y4eOHBIX M HAyYHBIX HHTEPECOB.

Hnst 6onee >(PQPEeKTUBHOrO BBIMIOJHEHHUS CAMOCTOATEIBHON paldOThl 10 JAUCIHUIUINHE
MperoiaBaTelib PEKOMEHIYeT CTYACHTAaM HWCTOYHHKH U y4eOHO-METOAMYECKHE IMMOCOoOUs s
paboThI, XapakTepu3yeT HaumOojee pPAIMOHAIBHYIO METOAUKY CaMOCTOSATEIbHONW pabOoTHI,
JEMOHCTPHUPYET PaHee BHITIOJHEHHbBIE CTYICHTaMH paboThI U T. II.
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BUJIbI CAMOCTOSTEJLHOM PABOTHI CTYJIEHTA

OcHoBHBIE (DOPMBI OpraHU3ANNH CAMOCTOSTEIHHOM PAOOTHI CTYACHTOB OIPEIACIISFOTCS
CJEIYIOIIMMHU MTapaMeTpaMu:
- cojepxaHue y4eOHOUN JTUCIUTUINHBL;
- ypOBeHb 0OPa30BaHUs U CTETICHD MOJTOTOBICHHOCTH CTY/ICHTOB;
- HeoOXOAUMOCTh YHOPSAOYCHUS HATPY3KU CTYACHTOB IIPH CAMOCTOSTEIHHON padoTe.
B coorBercTBHMM ¢ peanmzanuei pabodeld MpoOrpaMMbl JUCHUIUIMHBI B paMKax
CaMOCTOSITENILHOM paOOThI CTYACHTY HEOOXOIUMO BBITIOTHUTH CIEAYIOIINE BUIBI paboT:
07151 LOO20MOBKU KO 8CeM 8UOAM MEKYUWe20 KOHMPOJISL:
MOBTOPEHUE MaTepuasa JeKLIU;
CaMOCTOSITENIbHOE U3yUYeHHE Kypca;
MOJITOTOBKA K MPAKTHUECKHUM 3aHATHIM U Ja00paTopHBIM paboTam;
MOJrOTOBKA K KOHTPOJILHOM paboTe, HanmMcaHue KOHTPOJIbHOM paboThl;
BBINOJIHEHHUE U HAITUCAaHKUE KypCOBOIl paboThI (IpOeKTa);

07151 NOO20MOBKU KO 8CeM UOAM NPOMENCYMOYHOL ammecmayuu.
MOATOTOBKA K 3a4ETY;
MOJITOTOBKA K SK3aMEHY.

OCOOEHHOCTBIO ~ OpPraHW3alMd  CaMOCTOSATEIBHONW  pPabOTBHl  CTYACGHTOB  SIBJISCTCS
HEOOXOAMMOCTh HE TOJBKO MOATOTOBUTHCS K clladye 3adeTa /PK3aMeHa, HO U coOparh, 0000IIUTS,
CHUCTEMATU3UPOBATh, IPOAHATU3UPOBATH HH(POPMAITUIO TI0 TEMaM JTUCIUTUTHHEIL.

TexHOOorus OpraHu3alryd CaMOCTOSTENIbHON paboThl CTYIEHTOB BKIIIOYAET MCIOJIb30BaHHE
WH(POPMAITMOHHBIX U MaTePHAILHO-TEXHHUECKHUX PECYpPCOB 00pa30BaTEIbHOTO YUPEIKICHHS.

CamocrosaTenbHass paboTa MOXKET OCYIIECTBISTbCS WHIUBUAYAIbHO WIM TpyHIaMH
CTY/IEHTOB Kak online, Tak ¥ Ha 3aHITHIX B 3aBUCHMOCTHU OT LIEJIH, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUMN CTY/IEHTOB.

B kauectBe (GopM M METOIOB KOHTPOJIS BHEAYIUTOPHOH CaMOCTOATEIBHOW pabOThI
CTYICHTOB MOTYT OBITh HCIOJIb30BaHBl OOMEH HMH(POPMAIMOHHBIMH (ailylaMu, CEMHUHAPCKHE
3aHITHS, TECTHPOBAHHE, OMPOC, AOKIAA, pedepar, caMOOTUYEThI, KOHTPOJIbHBIC PA0OOTHI, 3alIuTa
KOHTPOJIBHBIX M KYPCOBBIX paboT (MPOEKTOB), 3alIuTa 3a4€THBIX paboT B BHUAC JOKJIaaa C
MpEe3EHTalueN U ap.

Texkymuii KOHTPOJb PE3yJbTaTOB BHEAYAUTOPHOM CAMOCTOSTEIBHOW pabOThl CTYICHTOB
OCYIIECTBIISIETCS B TpEIeliax BpPEMEHHU, OTBEICHHOTO Ha O0s3aTelbHbIC y4YeOHBIC 3aHATHS I10
JTUCIUILTHE.

[TpoMeXyTOUYHBIM KOHTPOJb PEe3yJbTaTOB BHEAYJUTOPHOM CaMOCTOSATENBHOW pabOTHI
CTY/IGHTOB OCYILECTBIISIETCS B IpeiesiaX BpEMEHH, OTBEIEHHOTO [T CAaul 3K3aMeHa / 3a4u€Ta.

B Meromuuecknx ykazaHHSIX MO KaXJIOMy BUAY KOHTPOJS MPEICTABICHBI MaTepUambl s
CaMOCTOSITENIbHOM pabOThl U PEKOMEHIALIMU TI0 OpraHU3aIH OTAEIbHBIX €€ BUOB.

METOINYECKHUE PEKOMEHJALIMHA 110 ITIOAI'OTOBKE
KO BCEM BUJAM TEKYHIEI'O KOHTPOJIA

IloBTOpEeHUE MaTepuaJia JIEKIUH U CAMOCTOSAATEJIbHOE U3y4YeHHe Kypca

JlexuMOHHBIN MaTepual 1Mo AUCHUIUIMHE U3J1araeTcsl B BUIE YCTHBIX JIEKIIUI TPENoJaBaTelis
BO BpeMs ayIMTOpHBIX 3aHATHH. CaMocTosTenbHas paboTa CTyAEHTa BO BpeMs JIEKIIMOHHBIX
AyJIMTOPHBIX 3aHATUN 3aKITI0YACTCS B BEJICHUH 3aMUCEH (KOHCTIEKTA JICKIIU).

KoHcreKT nekuuii, BEINOIHIEMBIN BO BPEMS ayIUTOPHBIX 3aHATUH, JONOJIHAETCS CTYASHTOM
IIPU CaMOCTOSATEIBHOM BHEAYAUTOPHOM M3yYEHHHM HEKOTOpPBIX TeM Kypca. CaMOCTOATEIbHOE
U3y4YE€HUE TEM Kypca OCYLIECTBIIETCS Ha OCHOBE CIIMCKA OCHOBHOM U JIONOJHUTEIBHOU
JUTEPATYpPBl K JUCLUTIIINHE.

[lepeyeHb OCHOBHOM U JONOJHUTENBHOW Yy4eOHOH JUTepaTyphl, HEOOXOAUMOW JUIs
OCBOCHMSI TUCIUIUIMHBI IPUBEAEH B paboueil mporpaMme IUCHUTUIHHBI.
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PexomeHnnyemble 3amaHusi ISl CaMOCTOSITENIBHON BHEAyOUTOPHON paboOThl CTYICHTA,
HaIlpaBJICHHBIC HA TIOBTOPEHNE MaTepHaia JEKIUH U CAaMOCTOSTEIIbHOE U3yUeHUE TEM Kypca:
0151 0871A0€HUSL 3HAHUAMU:
- KOHCIIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOU U JIONOJHUTEIBHOU JIUTEPATYPHI;
- COCTaBJICHHUE IJIaHA TEKCTa;
- paboTa co crnoBapsMHU, CIIPAaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;
- MPOCMOTp 00y4aIOUINX BUICO3AIMHUCEH.
07151 3aKpenieHust U CUCTeMAMU3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIUH;
- TOBTOpHas paboTa HaJl y4eOHBIM MaTepHalioM;
- COCTaBJICHHE TAOJIHII Il CHCTEMAaTH3allMi Y4eOHOr0 MaTepuaia;
- H3y4YeHHE HOPMATHUBHBIX MaTepPHAJIOB;
- COCTAaBJICHHUE TUIaHA U TE3UCOB OTBETA HA BOMPOCHI ISl CAMOIIPOBEPKHU;
- OTBEThI Ha BOIPOCHI JIJIsl CAMOIIPOBEPKH;
- cocTaBlieHHe OMOIMorpaMIecKrux CIIUCKOB MO U3Yy4aeMbIM TEMaM.
07151 hOpMUPOBAHUS HABLIKOS U YMEHULL:
- BBINIOJTHEHHE PUCYHKOB, CXE€M, 3CKH30B 000PYI0BaHMUS;
- peduieKCUBHBIN aHaIu3 Npo(hecCHOHABHBIX YMEHUH.
Tematnueckuil miuaH W3Y4YeHHUs] JUCUUIUIMHBI M COJEp)KaHUWEe Y4YEOHOW NHUCUUIUIMHBI
MpUBEIEHBI B paboueil mporpaMme AUCIUTUTHHEIL.
Bonpock! 1 camonpoBepky MpHUBeIEeHbl yUeOHON JIUTEpAaType MO JTUCIUIUIMHE WM MOTYT
OBITh TPEAJIOKECHBI TMPEnoJaBaTejeM Ha JIEKIIMOHHBIX ayIUTOPHBIX 3aHATHIX TOCIE H3YYCHHS
KaKJO0U TEMBI.

IMoaroroBKa K NPaKTHYECKUM 3aHSTHAM U J1a00paTOPHBIM padoTam

Ilpakmuueckue 3aumsmus 1O JUCIHUIUTMHE BBICTYNAIOT CPEJACTBOM (OPMUPOBAHUS Y
CTYJICHTOB CHCTEMbl HWHTETPHUPOBAHHBIX YMEHHA U HAaBBIKOB, HEOOXOMUMBIX [T OCBOCHHS
npodecCHOHANBHBIX KOMITETEHIINN, a TAaKK€ YMEHHMH OMpENeNsiTh, pa3padaTbiBaTh U IMPUMEHSTH
ONTUMAJbHBIC METOBI PEIICHHS MPOPECCUOHATHHBIX 3a1a4.

Ha mpakTtudeckux 3aHATHSAX MPOUCXOMUT 3aKPEIUICHHE TEOPETUYECKUX 3HaHWH,
MOJIYYEHHBIX B XOJI€ JIEKLIMM, OCBAaMBAIOTCSA METOJUKUA M aJITOPUTMbI PEIICHHS TUIOBBIX 3a7ad IO
00pasily W BapMaHTHBIX 3a/a4, pa3OuparoTCs MPUMEPHl MPUMEHEHHUS TEOPETUYCCKUX 3HAHUN IS
MPAKTUYECKOTO HCIOJIb30BAHUS, BBIMOMHSIIOTCA JOKIAJbl C MpPE3eHTalueld IO ONpeeTICHHBIM
y4eOHO-TIPAKTUICCKUM, YICOHO-UCCIIENOBATEIILCKAM WM HAYYHBIM TE€MaM C TOCJICIYIONUM HX
00CyKIeHUEM.

PekomenmyeMbie 3agaHusi JJII  CaMOCTOSITEIbHOW BHEAyOUTOPHOM pabOThI CTYIIEHTA,
HaIlpaBJICHHbIEC HA MOJATOTOBKY K MPAKTUYECKUM 3aHATUSIM:

07151 08]IA0EHUS 3HAHUAMIU.

- YTEHUE OCHOBHOM U IOIOJHUTEIBHOU JINTEPATYPBIL;
- pabota co CIIOBapsIMH, CITPAaBOYHUKAMHU M HOPMATHBHBIMH JIOKYMEHTAMH,
- MPOCMOTP OOYYArOITUX BUACO3AIICEH.
OJ151 3aKPeNnieHUsl U CUCIeMamu3ayu SHaHU:
- paboTta ¢ KOHCIIEKTOM JICKIIH;
- OTBETHI Ha BOMPOCHI JIJII CAMOIIPOBEPKH;
- TOATOTOBKA IMyOJWYHBIX BBICTYIIJICHUH;
- COCTaBJICHHUE OMOIHOTPadUICCKUX CITUCKOB 110 U3y4aeMbIM TEMaM.
07151 hOpMUPOBAHUA HABLIKOG U YMEHUIL:
- pemieHue 3a7a4 1o o0pasily ¥ BapHaTUBHBIX 3a]1a4;
- BBINIOJTHEHUE PUCYHKOB, CXEM, 3CKU30B 000PYJIOBAHHS;



- pedrekcuBHBINA aHATU3 TPOPECCUOHATBLHBIX YMEHUH.

Temarnveckwii TUlaH W3YYEHHUS IUCIMIUIMHBI W COACpKaHHE Yy4eOHOW IUCIUTUIMHBI
NpUBEACHBI B paboyeil mporpaMMe AUCIUTITUHBI.

JlabopamopHvle 3anamus TO JUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUS Y
CTYIICHTOB HaBBIKOB Pa0OTHl C HMCIIOJIb30BaHUEM Ja0OpaTOpHOro 000OpyIOBaHMS, MJIAHUPOBAHUS U
BBHITIOJTHEHHUST  OKCIIEPUMEHTOB, OGMOPMIICHUS OTYETHOW JOKYMEHTAIlMM TI0  BBHIOJHEHHIO
n1abopaTopHBIX padoT.

Pekomenmyembie 3amgaHusi JJII  CaMOCTOSITEIbHOW BHEAyJUTOPHOM pabOThI CTYNIEHTA,
HaTpaBJIeHHBIC Ha MOATOTOBKY K TaOOPaTOPHBIM 3aHATHUSIM:

07151 0871A0€HUS 3HAHUAMU:

- U3y4YeHHE METOJUK paldoThl C MWCHOJb30BAHUEM pA3JIMYHBIX BHJIOB U THIIOB
71a00paTOpHOTO 0OOPYIOBAHUS;
- H3y4yeHHUe mpaBujI 0€30MacCHON IKCITyaTaluy Ja00paTOPHOTO 00OPYIOBAHMS;
- paboTa co croBapsMHU, CIIPABOYHUKAMU U HOPMATUBHBIMH IOKyMEHTaMHU.
0715 3aKpenieHust U CUCTeMAmu3ayuy 3SHaHUuiL:
- COCTaBJICHHUE IUIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBJICHUE OTYETHOM TOKYMEHTALIUH 110 pe3yIbTaTaM dKCIIePUMEHTHPOBAHUS;
- aHanuTHyeckas o0paboTKa pe3ysIbTaTOB 3KCIIEPUMEHTOB.
07151 hOpMUPOBAHUA HABLIKOG U YMEHUIL:
- BBINIOJHEHHE PUCYHKOB, CXEM, ICKH30B 000pYyIOBaHHUS;
- odopmiieHHE OTYETHON JOKYMEHTAIMH IO BHITIOJIHEHHUIO Ta00paTOPHBIX padoT.

IHoaroroBka M HaANMUCaHUE KOHTPOJIbHON PadoThI

Koumpononas  paboma — WHAMBHAyalbHas JEATENHOCTh  OOYdYalOMIEToCs  I10
KOHILICHTPUPOBAaHHOMY  BBIPQKEHHIO HAKOIUIEHHOTO 3HAHMS, O00ECIeYrBaeT BO3MOXKHOCTh
OJHOBPEMEHHOW paboThl BceM OOydarommMmcsi 3a (UKCHPOBAHHOE BPEMs IO OJHOTHUITHBIM
3aJJaHUsIM, YTO TO3BOJISIET MpEMNoJaBaTeNio OICHUTh Bcex oOydarommuxca. KoHTponbpHas pabora
SBISIETCS. CPEJICTBOM TIPOBEPKM yYMEHHWH TNPUMEHATH TMOJYYCHHBIC 3HAHUS I PEIICHHS 3a/ad
OTpeeNIEHHOTO TUA 110 TEME UJTU pa3/eny.

Pexomenayembie 3amaHus IS CaMOCTOSITEIBHOW BHEAYOUTOPHOM pabOThI CTYNIEHTA,
HamnpaBJIeHHbIC Ha MOATOTOBKY K KOHTPOJILHOM paboTe:

07151 0871A0€HUS 3HAHUAMU:

- YTEHHE OCHOBHOM U JIOTIOJHUTEIHHOU JTUTEPATYPHI;
- paboTta co caoBapsMHU, CIIPAaBOYHUKAMHU U HOPMATHUBHBIMH JJOKYMEHTaMHU.
07151 3aKpenieHusl U CUCTeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIEKTOM JIEKIIHA;
- OTBETHI Ha BOMPOCHI JUIsl CAMOTIPOBEPKH.
07151 hOpMUPOBAHUS HABLIKOS U YMEHULL:
- pelieHue 3a/1a4 o o0pasily ¥ BapuaTUBHBIX 3a7ay;
- BBINOJHEHHUE PUCYHKOB, CXEM, ICKH30B 000pYIOBaHHUS;
- odopmieHrEe OTYETHON JOKYMEHTALIUU MO BBHITOJTHEHUIO KOHTPOJILHON PabOTHI.

KontponpHas pabota MOKET ObITh BHIIIOJHEHA B BUJIE JOKJIAa C IPE3CHTAIUEH.

Hoxnao ¢ npesenmayueti — 310 MyOINYHOE BBICTYIUICHHE IO MPEICTABICHUIO MOTYYESHHBIX
pEe3yabTaTOB 3HAHUHN IO OMPENEICHHON yueOHO-PAKTHUECKOM, yuyeOHO-HCCIea0BaTeNbCKOW WIN
HAy4YHOU TEME.

[Tpu moaroToBke AOKJIaAa ¢ Mpe3eHTalued oOydyaromuiics MOJDKEH MpPOJIEMOHCTPUPOBATH
YMEHHE CaMOCTOSITENIbHOTO M3Y4YEHUsI OTHEIbHBIX BOIPOCOB, CTPYKTYPUPOBAHHS OCHOBHBIX
MOJIOKEHUM paccMaTpUBaeMbIX MPOOJIeM, MyOJUYHOTO BBICTYIUICHHS, MO3ULIMOHUPOBAHUS ce0s
nepea KOJUIEKTHBOM, HABBIKM paboThl ¢ OuOmMoOrpadmuecKMMy HCTOYHHKAMU U O(GOPMIICHHS
HAYYHBIX TEKCTOB.






B xozie moaroToBKu K 0KNay ¢ Mpe3eHTanneit o0ydaroneMycst Heo0X0AuMO:

- BbIOpaTh TEMY U ONPEAETUTH LIeNb BHICTYIUICHUS;

- OCYLIECTBHUTbH COOp MaTepHaja K BHICTYIUICHHIO;

- OpraHu3oBaTh pabOTy C HCTOYHUKAMU;

- -BO BpeMs H3y4YEHHUS HCTOYHHKOB CIIEAYET 3alMChIBaTh BOIPOCHI, BO3ZHHMKAIOIIHUE IO
Mepe 03HAKOMJICHMSI, KJIIOYEBBIE CIIOBA, MBICIIH, CYXKIEHUS; IPEICTABJIATh HAITIIIHbIC
IPUMEPBI U3 IPAKTUKU;

- c(opMyIMpOBaTh BO3MOXHBIE BOIPOCHI 10 TEME JOKJIada, IOJrOTOBUTH TE3UCHI
OTBETOB Ha HUX;

- o0OpaboTath MaTepuall M IpPEICTaBUTh €ro B BHUJAE 3aKOHYEHHOIO JOKJIaga M
IIPE3CHTALNH.

[Ipu BBINONIHEHNN KOHTPOJIBHOW pabOThI B BUAE JIOKJIAJla C IPE3ECHTAIIMEN caMOCTOSITEIbHAS
paboTa cTyJeHTa BKJIIOYaeT B ceOs:
07151 0871A0€HUS SHAHUAMU:

- YTEHHE OCHOBHOE U JIOIOJIHUTEIBLHON JIUTEPATyPhI 110 3aJaHHON TEME TOKJIaNa;

- COCTaBJICHHE IIJIaHA JOKJIAJA;

- paboTa co cioBapsMHU, CIPaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;

- TIpOCMOTp 00yYaroluX BUAEO3aNKCel 0 TeMe A0KIa1a

0J14 3aKpenienus U CUCIeMamu3ayu 3HAHUIL:

- COCTaBJICHHE IIJIAaHA U TE3UCOB MPE3EHTALMU 110 TEME JTOKJIAa;

- COCTaBJICHUE IIPE3CHTALINH;

- cocraBieHue Oudarorpaguueckoro Crycka o TeMe JA0KIaja;

- TMOJrOTOBKa K ITyOJIMYHOMY BBICTYIIJIEHUIO;

- COCTaBJICHHE BO3MOKHBIX BOIIPOCOB IO TEME JOKJIaJa U OTBETOB HAa HUX.

07151 pOPMUPOBAHUS HABBLIKOG U YMEHULL:

- IyOIMYHOE BBICTYIJICHHE;

- BBINIOJHEHHUE PUCYHKOB, CXEM, ICKH30B 000pYA0BAHHUS;

- pedaekcuBHBIN aHATU3 TPOPECCUOHATBEHBIX YMEHUH.

BapuaHTbhl KOHTPOJIBHBIX pabOT M TEMBbI JIOKJIAJIOB IPHUBEIEHBl B KOMIUJIEKTE OLIEHOYHBIX
CPEICTB AUCLUAIIINHBIL.

IloaroroBka K BLINOJHEHHIO U HATUCAHUIO KprOBOﬁ paGOTbI (npoeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS 7151 IEMOHCTPAITUU OO0YJArOIIMMCST YMEHUN
pabotatb ¢  OOBEKTAaMM  M3y4Y€HHUs, KPUTUYECKMMU  HCTOYHMKAMM,  CIPABOYHOM U
SHIMKJIONEANYECKON TUTepaTypoi, IOTUYHO U TPAMOTHO HM3J1araTb COOCTBEHHBIE YMO3aKIIOUEHUS U
BBIBO/IbI, OOOCHOBBIBATh M CTPOUTH ANPUOPHYIO MOJENHh HM3Yy4aeMOro OOBEKTa WM Tpolecca,
CO3/1aBaTh COJEPKATEIHHYIO MPE3EHTAIUIO BBITIOJTHEHHON paOOTHI.

[Ipn BBIMONHEHMHM W 3alIUTE KypcoBOMl paboThl (MpOEKTa) OLEHUBACTCS YMEHHE
CaMOCTOSITENIbHOM paboThl ¢ 00BEKTAMHU U3yUYEHUS, CIIPABOYHON JTUTEPATYpOH, IOTUYHO U TPAMOTHO
u3jaratb COOCTBEHHBIE YMO3AKIIOUCHHS M BBIBOJIBI, 0OOCHOBBIBATH BEIOPAHHYIO TEXHOJOTHUYECKYIO
CXEMy W MPUHATHIA TUM U KOJMYECTBO 00OpPYIOBaHUS, CO3/1aBaTh COJACPKATEIbHYIO MPE3EHTAIINIO
BBITIOJIHEHHON PabOTHI (MOSICHUTENBHYIO 3alMCKY U TpaduuecKkuii MaTepualn).

Pexomenayemble 3amaHus ISl CaMOCTOSITENIbHOM BHEayAMTOPHOM palOThI CTYIEHTA,
HaIpaBJICHHBIEC HA MOJTOTOBKY K KypcOBOU paboTe (IpoeKTy):

0J1s1 0871A0€HUS 3HAHUAMU:

- YTEHUE OCHOBHOW U JIONOJHUTEIBHOU JINTEPATYPBHI;
- paboTa co crnoBapsMHU, CIIPAaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;
- COCTAaBJICHHUE TUIaHA BBIMIOJIHEHUS KypPCOBOil paOboThI (IIPOEKTa);
- COCTaBJICHHE CIMCKA HCIIOJIb30BAHHBIX HCTOYHHUKOB.
07151 3aKpenieHust U CUCIeMamu3ayuy 3SHaHUiL:
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- paborta y4eOHO-METOJUYECKUMH MaTepHajaMH MO BBINOJHEHHIO KypCOBOH paloOThI
(mpoexTa);
- U3y4YCHHE OCHOBHBIX METOJHMK pacuyéra TEeXHOJIOTMYECKHX CXeM, BBIOOpa M pacuéra
000pyI0BaHUS;
- TOATOTOBKA TE3MCOB OTBETOB HA BOIIPOCHI M0 TEMATHKE KypCOBOM pabOTHI (ITPOEKTA).
07151 pOpMUPOBAHUS HABBIKOG U YMEHULL:
- peuieHue 3a1a4 o o0pasily ¥ BapuaTUBHBIX 3a7ad;
- BBINOJHEHHUE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEXKEH;
- oopmiieHne TEKCTOBOM U rpadpuyecKoil TOKyMEHTAIUH.
TemaTnka KypcoBbIX paOOT (IIPOEKTOB) IMPUBEACHBI B KOMIUIEKTE OILIEHOYHBIX CpEJICTB
JUCLUTUIAHBL.

METOINYECKHUE PEKOMEHJIALIUHN
ITO MOAT'OTOBKE K IPOMEXKXKYTOYHOU ATTECTALIUA

IHoaroroBka K 3a4éty

3auéT Mo NUCUUIUIMHE MOXKET OBbITh MPOBENEH B BUIE T€CTa WM BKIIOYATh B ceOs 3alIUTy
KOHTPOJIbHOM paboThI (JI0KIaA ¢ Ipe3eHTalHEN).

Tecm — 3TO cucTeMa CTaHIAPTU3HPOBAHHBIX 3a/laHUM, MO3BOJISIIONIAs aBTOMATH3UPOBAThH
IpoIeypy U3MEpPEHHsI YPOBHS 3HAHUN M YMEHUH 00ydJaronerocs.

[Ipu camocTOSITENTHPHONW TMOATOTOBKE K 3a4€Ty, MPOBOJMMOMY B BHUJE TeCTa, CTYICHTY
HE00XOJUMO:

- mpopaboTaTh HMH(POPMAIMOHHBIM Marepuan (KOHCHEKT JEKIUH, ydeOHoe Mocooue,

y4eOHHUK) M0 JUCLMILIMHE, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTreieM II0 BOIPOCY
BBIOOpPA JIOTIOTHUTENBHON YUEeOHOM TUTEpaTyphl;

- BBUICHUTb  YCJOBMSI TNPOBEAEHUS  TECTa: KOJIMYECTBO  BOIPOCOB B  TECTE,
IIPOAOJKUTENIHOCTD BBITMOJIHEHUS TECTA, CUCTEMY OLIEHKH PE3YJIbTaToOB U T. 1.;

- mpucTynas K paboTe ¢ TECTOM, HY>KHO BHHMATENbHO U JO KOHIIA MPOYUTATh BOMPOC U
IpeiaracMble BapuaHTbl OTBETOB, BHIOpATh MPAaBUIIBLHBIE (X MOXET OBITh HECKOJBKO),
Ha OTIEIILHOM JIUCTKE OTBETOB BMHCaTh IUGpPY Bompoca U OyKBBI, COOTBETCTBYIOIINE
NPaBUIBHBIM OTBETAM.

B mpouiecce BBIMOMHEHUS TecTa PEKOMEHIAYETCS MPUMEHSITh HECKOIbKO MOIXOI0B B
pemienun 3agaHuil. Takas cTparerus NO3BOJSET MAaKCUMalIbHO THOKO ONEpPUpPOBaTh METOAAMU
pellleHus], HaXOAs KaXAbId pa3 ONTUMalbHBIA BapuaHT. He HYXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHHU Ha TPYAHBIH BONPOC, a Cpa3y MEPEeXOAuTh K APYTHMM TECTOBBIM 3aJlaHUSM, K TPYAHOMY
BOMNPOCY MOXKHO 00OpaTuThCs B KOHIIe. Heo0XouMo ocTaBUTh BpeMsl 1Sl IPOBEPKU OTBETOB, YTOOBI
n30€KaTh MEXaHUYECKUX OIINOOK.

3au€T TaKKe MOXKET MPOXOAUTH B BHUJIEC 3alIUTHl KOHTPOJIbHOM paloThl (JOKIam c
npeseHTanuel). Meroauueckie pPEeKOMEHJAlMU [0 MOJIrOTOBKE M BBINOJIHEHHIO JOKIaga C
npe3eHTaluel npuBeaeHs! B 1. «I[loAroToBKa 1 HamMucaHNe KOHTPOJILHOM paboThI».

IToaroroBka K IK3aMEHY

[TpomexxyTouHasi arrecTalus MO WUTOraM OCBOCHMS AUCUHUIUIMHBI MPOBOAUTCS B Gdopme
JK3aMeEHa.

buner Ha »K3aMeH BKIOYaeT B ce0S TEOPETHYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3aJaHUSI.

Teopemuyeckuti  6onpoc  — WHIUBUAyalbHas JAEATEIBHOCTh  OOydYalolIerocs IO
KOHIICHTPHUPOBAHHOMY  BBIPOKEHHIO HAKOIUIGHHOTO 3HAaHUS, 00€CTIeunBaeT BO3MOXKHOCTH
OTHOBpEMEHHOM paboThl BceM oOydaromumcsi 3a (QUKCHPOBAHHOE BpeMsl MO OJHOTHUITHBIM
3aJIaHUSIM, YTO TTO3BOJISIET MPETOABATEIIO OILICHUTh BCEX O0YJYarOITUXCA.



IIpakmuko-opuenmupogannoe 3aoanue — CpPEACTBO IPOBEPKU yMEHUH IPUMEHATH
MOJTyYEHHbIE 3HAHUS JUI PEIIeHHUs 3a]1a4 ONPEIeJICHHOTO THUIIA IO OINPEIETICHHOMN TeMe.
[Tpu camocTosATENFHON MOATOTOBKE K 3K3aMEHY CTYAEHTY HEOOXOJMMO:

MOJIyYHUTh TIEPEUCHBb TEOPETUIECKUX BOMTPOCOB K IK3AMEHY;

npopaboTaTh MPOUIEHHBIA MaTepuan (KOHCTIEKT JIKIHiA, yaeOHoe mocobue, yueOHHK)
M0 TUCITUILINHE, P HEOOXOAUMOCTH U3yYUTh TOTIOTHUTEIbHBIC UCTOYHUKH,
COCTaBUTb IJIaHBI U TE3UCHI OTBETOB Ha BOIIPOCHI;

npopaboTaTh BCE TUIMBI MPAKTUKO-OPHEHTUPOBAHHBIX 33JaHUM;

COCTaBUTb AJITOPUTM PEIICHUS OCHOBHBIX THUIIOB 3a/ay;

BBISICHUTH YCIJIOBUSI MPOBEACHHUS HK3aMEHA: KOJIMYECTBO TEOPETUUYECKUX BOIPOCOB U
MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajaHui B HK3aMEHAIMOHHOM ounere,
MPOJOIKUTENBHOCTh U (OPMY MPOBEAEHUSI dK3aMeHa (YCTHBIA WIM MHUCHMEHHBIN),
CUCTEMY OILICHKH Pe3yJbTaTOB U T. I.;

npucTynasi K paboTe ¢ HK3aMEHAIIMOHHBIM OHUJIETOM, HY’)KHO BHUMATEIHHO TPOYUTATH
TEOPETUUECKUE BOIIPOCHI U YCIOBUS MPAKTHKO-OPUEHTUPOBAHHOTO 331aHHUS;

MIpU YCJIOBHH MPOBEICHUS] YCTHOTO 3K3aME€Ha COCTAaBUTh IJIAH U TE3UCHI OTBETOB Ha
TEOPETHUUECKHUE  BOMPOCHI, KPATKO  M3JOXKHUTh  XOJ  PEIICHHUS  MPaKTUKO-
OPUEHTUPOBAHHOTO 3aaHUS;

MIPU YCJIOBHH TTPOBEICHUS MTMCbMEHHOTO 9K3aMEHA JaTh MOJIHbIE MUCbMEHHBIE OTBETHI
Ha TEOPETUYECKHUE BOMPOCHI; U3JIOKUTH XOJ PEHICHUS MPAKTHKO-OPUEHTHPOBAHHOTO
3a/IaHMsI C YUCIIEHHBIM PacyETOM UCKOMBIX BEIHYHH.
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BBEJEHUE

Camocmosmenvuas paboma cmyoeHmo8 — O5TO Pa3HOOOpa3HbIE BHUABI JESITEIBHOCTH
CTY[IGHTOB, OCYIIECTBISIEMbIe TOJ PYKOBOJACTBOM, HO ©0€3 HEMOCPEACTBEHHOTO Yy4YacTHs
MIPEIIOIaBaTelIs B ayIMTOPHOE W/WITH BHEAYUTOPHOE BPEMHI.

D10 ocobas popma oOydeHHsI 1O 3aJaHUSM MPENOaBaTeNsl, BHIMOIHEHUE KOTOPBIX TpeOyeT
AKTUBHOW MBICIUTEIIbHOM, MTOUCKOBO-HCCIIEIOBATENbCKON U AHATUTUYECKON JE€ATEIIbHOCTH.

MeTof0NOTHYECKYI0  OCHOBY  CaMOCTOSTENBHONW  pabOThl  CTYIGHTOB  COCTAaBIISET
JIESITSIILHOCTHBIA TIOJXOJ, Korja Ieid OOydYeHWsS OPHEHTHPOBAaHBI Ha (OPMUPOBAHUE YMEHUH
peliaTh TUIMOBBIC M HETHIIOBBIE 3aJlaud, TO €CTh Ha peajbHble CHUTYalluH, TJe CTYACHTaM HaJo
MPOSBUTh  3HAHWE  KOHKPETHOW  JIUCIUIUIMHBI,  HCIIOJIb30BaTh  BHYTPUIPEIMETHBIE U
MEXMPEAMETHBIEC CBSI3U.

[lenb camMOCTOSATENLHOM PabOTHI — 3aKpeIUICHWE 3HAHWH, TMOJYYEHHBIX Ha ayJUTOPHBIX
3aHATHSIX, (OPMHUPOBAHHE CIIOCOOHOCTH MIPUHUMAThH Ha ce0s OTBETCTBEHHOCTh, PEIIaTh MPoOemMy,
HAXOJIUTh KOHCTPYKTHBHBIC BBIXOJBI M3 CIIOKHBIX CHTYAIlHi, Pa3BUBATh TBOPUYECKUE CIIOCOOHOCTH,
nproOpeTEeHNE HaBbIKa OPTAaHM30BBIBATH CBOE BPEMsI

Kpome Toro camoctosiTennpHas paboTa HampaplieHa HAa OOyYeHHE CTYJACHTa OCMBICICHHO U
CaMOCTOSITENILHO paboTaTh CHadana ¢ Y4eOHBIM MaTepHualoM, 3aTeM C HaydyHOl uHpopmaiuew,
3aJI0)KUTh OCHOBBI CaMOOpPTaHU3allMd W CAaMOBOCIIHTAHUS C TEM, YTOOBI TIPHBHTH YMEHHE B
JATbHEHIIIEM HETPEPHIBHO MOBHIIIATH CBOU MPO(heCcCHOHANBHBIN YPOBEHb.

CamocTrosTenpHas padoTa peaau3yeT CIeAYIoIne 3a1auu:

- CHCTeMaTu3allisid U 3aKpeIUICHHE TIOMYYEHHBIX TEOPEeTUYECKUX 3HAHUW U
MPAKTHYECKUX YMEHUH CTY/ICHTOB;

- yniyOJeHHe U pacluIupeHrue TEOPETUYECKUX 3HAHUM;

- (dopMupoBaHHE YMEHUH WHCIOIB30BaTh HOPMATHBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CTIEHUAIbHYIO TUTEPATypy;

- pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOMN
WHUIMATHUBEI, CAMOCTOSTEIHLHOCTH, OTBETCTBEHHOCTH U OPTraHM30BAHHOCTH;

- (opMHpOBaHHE CAMOCTOSITEILHOCTH MBIIUICHHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEAIN3AIIHH;

- (opmupoBaHue mnpakTHYECKUX (00mIEeydeOHbIX M NPO(ECCHOHAIBHBIX) YMEHUU H
HaBBIKOB;

- pa3BUTHE UCCIIEAO0BATEIILCKUX YMEHUI;

- TONlyueHHWE  HaBBIKOB  3()(PEeKTHUBHOW  caMOCTOATENbHONH  MpodeccuoHanbHON
(MpaKkTUYECKON M HAYYHO-TEOPETUIECKOMN) e TEIbHOCTH.

B ydeOGHOM Tpoliecce BBIICISIOT IBa BUA CAMOCTOSITEITLHOU PabOTHI:

- ayIuTOpHas;

- BHeEayAWTOpHAs.

Ayoumopnas camocmosmenvhas pabdoma 1O IUCHUIUIMHE BBIMONHIACTCS Ha YYeOHBIX
3aHATUAX MO HEMOCPEICTBEHHBIM PYKOBOACTBOM MPEMOIABATENS U MO €T0 33aJaHUIO.

Bueayoumopnas —camocmosmenvuasi paboma — TUIaHWpyeMas —ydeOHas, y4eOHO-
UCCIIeIOBATENNbCKas,  HAy4YHO-HCCIENOBaTeIbCKas  paboTa  CTYy[JCHTOB,  BBHINOJHSIEMas  BO
BHEAYJIMTOPHOE BPEeMs I10 33JIaHUIO M TIPH METOAMYSCKOM PYKOBOJICTBE MPEToaBareisi, Ho 0e3 ero
HEMOCPEACTBEHHOTO YYaCTHUS.

CamocTositenbHas paboTa, HE MpeayCMOTpeHHas: 00pa30BaTeIbHOM MPOTrpaMMON, YIEeOHBIM
IUTAHOM M Y4€0HO-METOJMYECKUMH MaTepuaiaMi, PacCKPBIBAIOIIUMU M KOHKPETH3UPYIOIIUMH HUX
COJICp)KaHUE, OCYIICCTBIIICTCS CTYJICHTAMH HWHHUIMATHBHO, C IEJBI0 pean3aliil COOCTBEHHBIX
y4eOHBIX M HAyYHBIX HHTEPECOB.

Hnst 6onee >(PQPEeKTUBHOrO BBIMIOJHEHHUS CAMOCTOATEIBHON paldOThl 10 JAUCIHUIUINHE
MperoiaBaTelib PEKOMEHIYeT CTYACHTAaM HWCTOYHHKH U y4eOHO-METOAMYECKHE IMMOCOoOUs s
paboThI, XapakTepu3yeT HaumOojee pPAIMOHAIBHYIO METOAUKY CaMOCTOSATEIbHONW pabOoTHI,
JEMOHCTPHUPYET PaHee BHITIOJHEHHbBIE CTYICHTaMH paboThI U T. II.
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BUJIbI CAMOCTOSTEJLHOM PABOTHI CTYJIEHTA

OcHoBHBIE (DOPMBI OpraHU3ANNH CAMOCTOSTEIHHOM PAOOTHI CTYACHTOB OIPEIACIISFOTCS
CJEIYIOIIMMHU MTapaMeTpaMu:
- cojepxaHue y4eOHOUN JTUCIUTUINHBL;
- ypOBeHb 0OPa30BaHUs U CTETICHD MOJTOTOBICHHOCTH CTY/ICHTOB;
- HeoOXOAUMOCTh YHOPSAOYCHUS HATPY3KU CTYACHTOB IIPH CAMOCTOSTEIHHON padoTe.
B coorBercTBHMM ¢ peanmzanuei pabodeld MpoOrpaMMbl JUCHUIUIMHBI B paMKax
CaMOCTOSITENILHOM paOOThI CTYACHTY HEOOXOIUMO BBITIOTHUTH CIEAYIOIINE BUIBI paboT:
07151 LOO20MOBKU KO 8CeM 8UOAM MEKYUWe20 KOHMPOJISL:
MOBTOPEHUE MaTepuasa JeKLIU;
CaMOCTOSITENIbHOE U3yUYeHHE Kypca;
MOJITOTOBKA K MPAKTHUECKHUM 3aHATHIM U Ja00paTopHBIM paboTam;
MOJrOTOBKA K KOHTPOJILHOM paboTe, HanmMcaHue KOHTPOJIbHOM paboThl;
BBINOJIHEHHUE U HAITUCAaHKUE KypCOBOIl paboThI (IpOeKTa);

07151 NOO20MOBKU KO 8CeM UOAM NPOMENCYMOYHOL ammecmayuu.
MOATOTOBKA K 3a4ETY;
MOJITOTOBKA K SK3aMEHY.

OCOOEHHOCTBIO ~ OpPraHW3alMd  CaMOCTOSATEIBHONW  pPabOTBHl  CTYACGHTOB  SIBJISCTCS
HEOOXOAMMOCTh HE TOJBKO MOATOTOBUTHCS K clladye 3adeTa /PK3aMeHa, HO U coOparh, 0000IIUTS,
CHUCTEMATU3UPOBATh, IPOAHATU3UPOBATH HH(POPMAITUIO TI0 TEMaM JTUCIUTUTHHEIL.

TexHOOorus OpraHu3alryd CaMOCTOSTENIbHON paboThl CTYIEHTOB BKIIIOYAET MCIOJIb30BaHHE
WH(POPMAITMOHHBIX U MaTePHAILHO-TEXHHUECKHUX PECYpPCOB 00pa30BaTEIbHOTO YUPEIKICHHS.

CamocrosaTenbHass paboTa MOXKET OCYIIECTBISTbCS WHIUBUAYAIbHO WIM TpyHIaMH
CTY/IEHTOB Kak online, Tak ¥ Ha 3aHITHIX B 3aBUCHMOCTHU OT LIEJIH, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUMN CTY/IEHTOB.

B kauectBe (GopM M METOIOB KOHTPOJIS BHEAYIUTOPHOH CaMOCTOATEIBHOW pabOThI
CTYICHTOB MOTYT OBITh HCIOJIb30BaHBl OOMEH HMH(POPMAIMOHHBIMH (ailylaMu, CEMHUHAPCKHE
3aHITHS, TECTHPOBAHHE, OMPOC, AOKIAA, pedepar, caMOOTUYEThI, KOHTPOJIbHBIC PA0OOTHI, 3alIuTa
KOHTPOJIBHBIX M KYPCOBBIX paboT (MPOEKTOB), 3alIuTa 3a4€THBIX paboT B BHUAC JOKJIaaa C
MpEe3EHTalueN U ap.

Texkymuii KOHTPOJb PE3yJbTaTOB BHEAYAUTOPHOM CAMOCTOSTEIBHOW pabOThl CTYICHTOB
OCYIIECTBIISIETCS B TpEIeliax BpPEMEHHU, OTBEICHHOTO Ha O0s3aTelbHbIC y4YeOHBIC 3aHATHS I10
JTUCIUILTHE.

[TpoMeXyTOUYHBIM KOHTPOJb PEe3yJbTaTOB BHEAYJUTOPHOM CaMOCTOSATENBHOW pabOTHI
CTY/IGHTOB OCYILECTBIISIETCS B IpeiesiaX BpEMEHH, OTBEIEHHOTO [T CAaul 3K3aMeHa / 3a4u€Ta.

B Meromuuecknx ykazaHHSIX MO KaXJIOMy BUAY KOHTPOJS MPEICTABICHBI MaTepUambl s
CaMOCTOSITENIbHOM pabOThl U PEKOMEHIALIMU TI0 OpraHU3aIH OTAEIbHBIX €€ BUOB.

METOINYECKHUE PEKOMEHJALIMHA 110 ITIOAI'OTOBKE
KO BCEM BUJAM TEKYHIEI'O KOHTPOJIA

IloBTOpEeHUE MaTepuaJia JIEKIUH U CAMOCTOSAATEJIbHOE U3y4YeHHe Kypca

JlexuMOHHBIN MaTepual 1Mo AUCHUIUIMHE U3J1araeTcsl B BUIE YCTHBIX JIEKIIUI TPENoJaBaTelis
BO BpeMs ayIMTOpHBIX 3aHATHH. CaMocTosTenbHas paboTa CTyAEHTa BO BpeMs JIEKIIMOHHBIX
AyJIMTOPHBIX 3aHATUN 3aKITI0YACTCS B BEJICHUH 3aMUCEH (KOHCTIEKTA JICKIIU).

KoHcreKT nekuuii, BEINOIHIEMBIN BO BPEMS ayIUTOPHBIX 3aHATUH, JONOJIHAETCS CTYASHTOM
IIPU CaMOCTOSATEIBHOM BHEAYAUTOPHOM M3yYEHHHM HEKOTOpPBIX TeM Kypca. CaMOCTOATEIbHOE
U3y4YE€HUE TEM Kypca OCYLIECTBIIETCS Ha OCHOBE CIIMCKA OCHOBHOM U JIONOJHUTEIBHOU
JUTEPATYpPBl K JUCLUTIIINHE.

[lepeyeHb OCHOBHOM U JONOJHUTENBHOW Yy4eOHOH JUTepaTyphl, HEOOXOAUMOW JUIs
OCBOCHMSI TUCIUIUIMHBI IPUBEAEH B paboueil mporpaMme IUCHUTUIHHBI.
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PexomeHnnyemble 3amaHusi ISl CaMOCTOSITENIBHON BHEAyOUTOPHON paboOThl CTYICHTA,
HaIlpaBJICHHBIC HA TIOBTOPEHNE MaTepHaia JEKIUH U CAaMOCTOSTEIIbHOE U3yUeHUE TEM Kypca:
0151 0871A0€HUSL 3HAHUAMU:
- KOHCIIEKTUPOBAHUE TEKCTA;
- YTEHUE OCHOBHOU U JIONOJHUTEIBHOU JIUTEPATYPHI;
- COCTaBJICHHUE IJIaHA TEKCTa;
- paboTa co crnoBapsMHU, CIIPAaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;
- MPOCMOTp 00y4aIOUINX BUICO3AIMHUCEH.
07151 3aKpenieHust U CUCTeMAMU3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIIEKTOM JICKIUH;
- TOBTOpHas paboTa HaJl y4eOHBIM MaTepHalioM;
- COCTaBJICHHE TAOJIHII Il CHCTEMAaTH3allMi Y4eOHOr0 MaTepuaia;
- H3y4YeHHE HOPMATHUBHBIX MaTepPHAJIOB;
- COCTAaBJICHHUE TUIaHA U TE3UCOB OTBETA HA BOMPOCHI ISl CAMOIIPOBEPKHU;
- OTBEThI Ha BOIPOCHI JIJIsl CAMOIIPOBEPKH;
- cocTaBlieHHe OMOIMorpaMIecKrux CIIUCKOB MO U3Yy4aeMbIM TEMaM.
07151 hOpMUPOBAHUS HABLIKOS U YMEHULL:
- BBINIOJTHEHHE PUCYHKOB, CXE€M, 3CKH30B 000PYI0BaHMUS;
- peduieKCUBHBIN aHaIu3 Npo(hecCHOHABHBIX YMEHUH.
Tematnueckuil miuaH W3Y4YeHHUs] JUCUUIUIMHBI M COJEp)KaHUWEe Y4YEOHOW NHUCUUIUIMHBI
MpUBEIEHBI B paboueil mporpaMme AUCIUTUTHHEIL.
Bonpock! 1 camonpoBepky MpHUBeIEeHbl yUeOHON JIUTEpAaType MO JTUCIUIUIMHE WM MOTYT
OBITh TPEAJIOKECHBI TMPEnoJaBaTejeM Ha JIEKIIMOHHBIX ayIUTOPHBIX 3aHATHIX TOCIE H3YYCHHS
KaKJO0U TEMBI.

IMoaroroBKa K NPaKTHYECKUM 3aHSTHAM U J1a00paTOPHBIM padoTam

Ilpakmuueckue 3aumsmus 1O JUCIHUIUTMHE BBICTYNAIOT CPEJACTBOM (OPMUPOBAHUS Y
CTYJICHTOB CHCTEMbl HWHTETPHUPOBAHHBIX YMEHHA U HAaBBIKOB, HEOOXOMUMBIX [T OCBOCHHS
npodecCHOHANBHBIX KOMITETEHIINN, a TAaKK€ YMEHHMH OMpENeNsiTh, pa3padaTbiBaTh U IMPUMEHSTH
ONTUMAJbHBIC METOBI PEIICHHS MPOPECCUOHATHHBIX 3a1a4.

Ha mpakTtudeckux 3aHATHSAX MPOUCXOMUT 3aKPEIUICHHE TEOPETUYECKUX 3HaHWH,
MOJIYYEHHBIX B XOJI€ JIEKLIMM, OCBAaMBAIOTCSA METOJUKUA M aJITOPUTMbI PEIICHHS TUIOBBIX 3a7ad IO
00pasily W BapMaHTHBIX 3a/a4, pa3OuparoTCs MPUMEPHl MPUMEHEHHUS TEOPETUYCCKUX 3HAHUN IS
MPAKTUYECKOTO HCIOJIb30BAHUS, BBIMOMHSIIOTCA JOKIAJbl C MpPE3eHTalueld IO ONpeeTICHHBIM
y4eOHO-TIPAKTUICCKUM, YICOHO-UCCIIENOBATEIILCKAM WM HAYYHBIM TE€MaM C TOCJICIYIONUM HX
00CyKIeHUEM.

PekomenmyeMbie 3agaHusi JJII  CaMOCTOSITEIbHOW BHEAyOUTOPHOM pabOThI CTYIIEHTA,
HaIlpaBJICHHbIEC HA MOJATOTOBKY K MPAKTUYECKUM 3aHATUSIM:

07151 08]IA0EHUS 3HAHUAMIU.

- YTEHUE OCHOBHOM U IOIOJHUTEIBHOU JINTEPATYPBIL;
- pabota co CIIOBapsIMH, CITPAaBOYHUKAMHU M HOPMATHBHBIMH JIOKYMEHTAMH,
- MPOCMOTP OOYYArOITUX BUACO3AIICEH.
OJ151 3aKPeNnieHUsl U CUCIeMamu3ayu SHaHU:
- paboTta ¢ KOHCIIEKTOM JICKIIH;
- OTBETHI Ha BOMPOCHI JIJII CAMOIIPOBEPKH;
- TOATOTOBKA IMyOJWYHBIX BBICTYIIJICHUH;
- COCTaBJICHHUE OMOIHOTPadUICCKUX CITUCKOB 110 U3y4aeMbIM TEMaM.
07151 hOpMUPOBAHUA HABLIKOG U YMEHUIL:
- pemieHue 3a7a4 1o o0pasily ¥ BapHaTUBHBIX 3a]1a4;
- BBINIOJTHEHUE PUCYHKOB, CXEM, 3CKU30B 000PYJIOBAHHS;



- pedrekcuBHBINA aHATU3 TPOPECCUOHATBLHBIX YMEHUH.

Temarnveckwii TUlaH W3YYEHHUS IUCIMIUIMHBI W COACpKaHHE Yy4eOHOW IUCIUTUIMHBI
NpUBEACHBI B paboyeil mporpaMMe AUCIUTITUHBI.

JlabopamopHvle 3anamus TO JUCUUIUIMHE BBICTYNAIOT CPEACTBOM (OPMHUPOBAHUS Y
CTYIICHTOB HaBBIKOB Pa0OTHl C HMCIIOJIb30BaHUEM Ja0OpaTOpHOro 000OpyIOBaHMS, MJIAHUPOBAHUS U
BBHITIOJTHEHHUST  OKCIIEPUMEHTOB, OGMOPMIICHUS OTYETHOW JOKYMEHTAIlMM TI0  BBHIOJHEHHIO
n1abopaTopHBIX padoT.

Pekomenmyembie 3amgaHusi JJII  CaMOCTOSITEIbHOW BHEAyJUTOPHOM pabOThI CTYNIEHTA,
HaTpaBJIeHHBIC Ha MOATOTOBKY K TaOOPaTOPHBIM 3aHATHUSIM:

07151 0871A0€HUS 3HAHUAMU:

- U3y4YeHHE METOJUK paldoThl C MWCHOJb30BAHUEM pA3JIMYHBIX BHJIOB U THIIOB
71a00paTOpHOTO 0OOPYIOBAHUS;
- H3y4yeHHUe mpaBujI 0€30MacCHON IKCITyaTaluy Ja00paTOPHOTO 00OPYIOBAHMS;
- paboTa co croBapsMHU, CIIPABOYHUKAMU U HOPMATUBHBIMH IOKyMEHTaMHU.
0715 3aKpenieHust U CUCTeMAmu3ayuy 3SHaHUuiL:
- COCTaBJICHHUE IUIaHA IPOBEACHUS SKCIIEPUMEHTA;
- COCTaBJICHUE OTYETHOM TOKYMEHTALIUH 110 pe3yIbTaTaM dKCIIePUMEHTHPOBAHUS;
- aHanuTHyeckas o0paboTKa pe3ysIbTaTOB 3KCIIEPUMEHTOB.
07151 hOpMUPOBAHUA HABLIKOG U YMEHUIL:
- BBINIOJHEHHE PUCYHKOB, CXEM, ICKH30B 000pYyIOBaHHUS;
- odopmiieHHE OTYETHON JOKYMEHTAIMH IO BHITIOJIHEHHUIO Ta00paTOPHBIX padoT.

IHoaroroBka M HaANMUCaHUE KOHTPOJIbHON PadoThI

Koumpononas  paboma — WHAMBHAyalbHas JEATENHOCTh  OOYdYalOMIEToCs  I10
KOHILICHTPUPOBAaHHOMY  BBIPQKEHHIO HAKOIUIEHHOTO 3HAHMS, O00ECIeYrBaeT BO3MOXKHOCTh
OJHOBPEMEHHOW paboThl BceM OOydarommMmcsi 3a (UKCHPOBAHHOE BPEMs IO OJHOTHUITHBIM
3aJJaHUsIM, YTO TO3BOJISIET MpEMNoJaBaTeNio OICHUTh Bcex oOydarommuxca. KoHTponbpHas pabora
SBISIETCS. CPEJICTBOM TIPOBEPKM yYMEHHWH TNPUMEHATH TMOJYYCHHBIC 3HAHUS I PEIICHHS 3a/ad
OTpeeNIEHHOTO TUA 110 TEME UJTU pa3/eny.

Pexomenayembie 3amaHus IS CaMOCTOSITEIBHOW BHEAYOUTOPHOM pabOThI CTYNIEHTA,
HamnpaBJIeHHbIC Ha MOATOTOBKY K KOHTPOJILHOM paboTe:

07151 0871A0€HUS 3HAHUAMU:

- YTEHHE OCHOBHOM U JIOTIOJHUTEIHHOU JTUTEPATYPHI;
- paboTta co caoBapsMHU, CIIPAaBOYHUKAMHU U HOPMATHUBHBIMH JJOKYMEHTaMHU.
07151 3aKpenieHusl U CUCTeMamu3ayuy 3SHaHUiL:
- paboTa ¢ KOHCIEKTOM JIEKIIHA;
- OTBETHI Ha BOMPOCHI JUIsl CAMOTIPOBEPKH.
07151 hOpMUPOBAHUS HABLIKOS U YMEHULL:
- pelieHue 3a/1a4 o o0pasily ¥ BapuaTUBHBIX 3a7ay;
- BBINOJHEHHUE PUCYHKOB, CXEM, ICKH30B 000pYIOBaHHUS;
- odopmieHrEe OTYETHON JOKYMEHTALIUU MO BBHITOJTHEHUIO KOHTPOJILHON PabOTHI.

KontponpHas pabota MOKET ObITh BHIIIOJHEHA B BUJIE JOKJIAa C IPE3CHTAIUEH.

Hoxnao ¢ npesenmayueti — 310 MyOINYHOE BBICTYIUICHHE IO MPEICTABICHUIO MOTYYESHHBIX
pEe3yabTaTOB 3HAHUHN IO OMPENEICHHON yueOHO-PAKTHUECKOM, yuyeOHO-HCCIea0BaTeNbCKOW WIN
HAy4YHOU TEME.

[Tpu moaroToBke AOKJIaAa ¢ Mpe3eHTalued oOydyaromuiics MOJDKEH MpPOJIEMOHCTPUPOBATH
YMEHHE CaMOCTOSITENIbHOTO M3Y4YEHUsI OTHEIbHBIX BOIPOCOB, CTPYKTYPUPOBAHHS OCHOBHBIX
MOJIOKEHUM paccMaTpUBaeMbIX MPOOJIeM, MyOJUYHOTO BBICTYIUICHHS, MO3ULIMOHUPOBAHUS ce0s
nepea KOJUIEKTHBOM, HABBIKM paboThl ¢ OuOmMoOrpadmuecKMMy HCTOYHHKAMU U O(GOPMIICHHS
HAYYHBIX TEKCTOB.






B xozie moaroToBKu K 0KNay ¢ Mpe3eHTanneit o0ydaroneMycst Heo0X0AuMO:

- BbIOpaTh TEMY U ONPEAETUTH LIeNb BHICTYIUICHUS;

- OCYLIECTBHUTbH COOp MaTepHaja K BHICTYIUICHHIO;

- OpraHu3oBaTh pabOTy C HCTOYHUKAMU;

- -BO BpeMs H3y4YEHHUS HCTOYHHKOB CIIEAYET 3alMChIBaTh BOIPOCHI, BO3ZHHMKAIOIIHUE IO
Mepe 03HAKOMJICHMSI, KJIIOYEBBIE CIIOBA, MBICIIH, CYXKIEHUS; IPEICTABJIATh HAITIIIHbIC
IPUMEPBI U3 IPAKTUKU;

- c(opMyIMpOBaTh BO3MOXHBIE BOIPOCHI 10 TEME JOKJIada, IOJrOTOBUTH TE3UCHI
OTBETOB Ha HUX;

- o0OpaboTath MaTepuall M IpPEICTaBUTh €ro B BHUJAE 3aKOHYEHHOIO JOKJIaga M
IIPE3CHTALNH.

[Ipu BBINONIHEHNN KOHTPOJIBHOW pabOThI B BUAE JIOKJIAJla C IPE3ECHTAIIMEN caMOCTOSITEIbHAS
paboTa cTyJeHTa BKJIIOYaeT B ceOs:
07151 0871A0€HUS SHAHUAMU:

- YTEHHE OCHOBHOE U JIOIOJIHUTEIBLHON JIUTEPATyPhI 110 3aJaHHON TEME TOKJIaNa;

- COCTaBJICHHE IIJIaHA JOKJIAJA;

- paboTa co cioBapsMHU, CIPaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;

- TIpOCMOTp 00yYaroluX BUAEO3aNKCel 0 TeMe A0KIa1a

0J14 3aKpenienus U CUCIeMamu3ayu 3HAHUIL:

- COCTaBJICHHE IIJIAaHA U TE3UCOB MPE3EHTALMU 110 TEME JTOKJIAa;

- COCTaBJICHUE IIPE3CHTALINH;

- cocraBieHue Oudarorpaguueckoro Crycka o TeMe JA0KIaja;

- TMOJrOTOBKa K ITyOJIMYHOMY BBICTYIIJIEHUIO;

- COCTaBJICHHE BO3MOKHBIX BOIIPOCOB IO TEME JOKJIaJa U OTBETOB HAa HUX.

07151 pOPMUPOBAHUS HABBLIKOG U YMEHULL:

- IyOIMYHOE BBICTYIJICHHE;

- BBINIOJHEHHUE PUCYHKOB, CXEM, ICKH30B 000pYA0BAHHUS;

- pedaekcuBHBIN aHATU3 TPOPECCUOHATBEHBIX YMEHUH.

BapuaHTbhl KOHTPOJIBHBIX pabOT M TEMBbI JIOKJIAJIOB IPHUBEIEHBl B KOMIUJIEKTE OLIEHOYHBIX
CPEICTB AUCLUAIIINHBIL.

IloaroroBka K BLINOJHEHHIO U HATUCAHUIO KprOBOﬁ paGOTbI (npoeKTa)

Kypcosas paboma (npoexm) — hopma KOHTPOJIS 7151 IEMOHCTPAITUU OO0YJArOIIMMCST YMEHUN
pabotatb ¢  OOBEKTAaMM  M3y4Y€HHUs, KPUTUYECKMMU  HCTOYHMKAMM,  CIPABOYHOM U
SHIMKJIONEANYECKON TUTepaTypoi, IOTUYHO U TPAMOTHO HM3J1araTb COOCTBEHHBIE YMO3aKIIOUEHUS U
BBIBO/IbI, OOOCHOBBIBATh M CTPOUTH ANPUOPHYIO MOJENHh HM3Yy4aeMOro OOBEKTa WM Tpolecca,
CO3/1aBaTh COJEPKATEIHHYIO MPE3EHTAIUIO BBITIOJTHEHHON paOOTHI.

[Ipn BBIMONHEHMHM W 3alIUTE KypcoBOMl paboThl (MpOEKTa) OLEHUBACTCS YMEHHE
CaMOCTOSITENIbHOM paboThl ¢ 00BEKTAMHU U3yUYEHUS, CIIPABOYHON JTUTEPATYpOH, IOTUYHO U TPAMOTHO
u3jaratb COOCTBEHHBIE YMO3AKIIOUCHHS M BBIBOJIBI, 0OOCHOBBIBATH BEIOPAHHYIO TEXHOJOTHUYECKYIO
CXEMy W MPUHATHIA TUM U KOJMYECTBO 00OpPYIOBaHUS, CO3/1aBaTh COJACPKATEIbHYIO MPE3EHTAIINIO
BBITIOJIHEHHON PabOTHI (MOSICHUTENBHYIO 3alMCKY U TpaduuecKkuii MaTepualn).

Pexomenayemble 3amaHus ISl CaMOCTOSITENIbHOM BHEayAMTOPHOM palOThI CTYIEHTA,
HaIpaBJICHHBIEC HA MOJTOTOBKY K KypcOBOU paboTe (IpoeKTy):

0J1s1 0871A0€HUS 3HAHUAMU:

- YTEHUE OCHOBHOW U JIONOJHUTEIBHOU JINTEPATYPBHI;
- paboTa co crnoBapsMHU, CIIPAaBOYHUKAMU U HOPMATUBHBIMH JOKYMEHTaMU;
- COCTAaBJICHHUE TUIaHA BBIMIOJIHEHUS KypPCOBOil paOboThI (IIPOEKTa);
- COCTaBJICHHE CIMCKA HCIIOJIb30BAHHBIX HCTOYHHUKOB.
07151 3aKpenieHust U CUCIeMamu3ayuy 3SHaHUiL:
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- paborta y4eOHO-METOJUYECKUMH MaTepHajaMH MO BBINOJHEHHIO KypCOBOH paloOThI
(mpoexTa);
- U3y4YCHHE OCHOBHBIX METOJHMK pacuyéra TEeXHOJIOTMYECKHX CXeM, BBIOOpa M pacuéra
000pyI0BaHUS;
- TOATOTOBKA TE3MCOB OTBETOB HA BOIIPOCHI M0 TEMATHKE KypCOBOM pabOTHI (ITPOEKTA).
07151 pOpMUPOBAHUS HABBIKOG U YMEHULL:
- peuieHue 3a1a4 o o0pasily ¥ BapuaTUBHBIX 3a7ad;
- BBINOJHEHHUE PUCYHKOB, CXEM, KOMIIOHOBOYHBIX YEPTEXKEH;
- oopmiieHne TEKCTOBOM U rpadpuyecKoil TOKyMEHTAIUH.
TemaTnka KypcoBbIX paOOT (IIPOEKTOB) IMPUBEACHBI B KOMIUIEKTE OILIEHOYHBIX CpEJICTB
JUCLUTUIAHBL.

METOINYECKHUE PEKOMEHJIALIUHN
ITO MOAT'OTOBKE K IPOMEXKXKYTOYHOU ATTECTALIUA

IHoaroroBka K 3a4éty

3auéT Mo NUCUUIUIMHE MOXKET OBbITh MPOBENEH B BUIE T€CTa WM BKIIOYATh B ceOs 3alIUTy
KOHTPOJIbHOM paboThI (JI0KIaA ¢ Ipe3eHTalHEN).

Tecm — 3TO cucTeMa CTaHIAPTU3HPOBAHHBIX 3a/laHUM, MO3BOJISIIONIAs aBTOMATH3UPOBAThH
IpoIeypy U3MEpPEHHsI YPOBHS 3HAHUN M YMEHUH 00ydJaronerocs.

[Ipu camocTOSITENTHPHONW TMOATOTOBKE K 3a4€Ty, MPOBOJMMOMY B BHUJE TeCTa, CTYICHTY
HE00XOJUMO:

- mpopaboTaTh HMH(POPMAIMOHHBIM Marepuan (KOHCHEKT JEKIUH, ydeOHoe Mocooue,

y4eOHHUK) M0 JUCLMILIMHE, MPOKOHCYJIbTUPOBATHCS C MpenojaBaTreieM II0 BOIPOCY
BBIOOpPA JIOTIOTHUTENBHON YUEeOHOM TUTEpaTyphl;

- BBUICHUTb  YCJOBMSI TNPOBEAEHUS  TECTa: KOJIMYECTBO  BOIPOCOB B  TECTE,
IIPOAOJKUTENIHOCTD BBITMOJIHEHUS TECTA, CUCTEMY OLIEHKH PE3YJIbTaToOB U T. 1.;

- mpucTynas K paboTe ¢ TECTOM, HY>KHO BHHMATENbHO U JO KOHIIA MPOYUTATh BOMPOC U
IpeiaracMble BapuaHTbl OTBETOB, BHIOpATh MPAaBUIIBLHBIE (X MOXET OBITh HECKOJBKO),
Ha OTIEIILHOM JIUCTKE OTBETOB BMHCaTh IUGpPY Bompoca U OyKBBI, COOTBETCTBYIOIINE
NPaBUIBHBIM OTBETAM.

B mpouiecce BBIMOMHEHUS TecTa PEKOMEHIAYETCS MPUMEHSITh HECKOIbKO MOIXOI0B B
pemienun 3agaHuil. Takas cTparerus NO3BOJSET MAaKCUMalIbHO THOKO ONEpPUpPOBaTh METOAAMU
pellleHus], HaXOAs KaXAbId pa3 ONTUMalbHBIA BapuaHT. He HYXHO TpaTHTh CIMIIKOM MHOTO
BPEMEHHU Ha TPYAHBIH BONPOC, a Cpa3y MEPEeXOAuTh K APYTHMM TECTOBBIM 3aJlaHUSM, K TPYAHOMY
BOMNPOCY MOXKHO 00OpaTuThCs B KOHIIe. Heo0XouMo ocTaBUTh BpeMsl 1Sl IPOBEPKU OTBETOB, YTOOBI
n30€KaTh MEXaHUYECKUX OIINOOK.

3au€T TaKKe MOXKET MPOXOAUTH B BHUJIEC 3alIUTHl KOHTPOJIbHOM paloThl (JOKIam c
npeseHTanuel). Meroauueckie pPEeKOMEHJAlMU [0 MOJIrOTOBKE M BBINOJIHEHHIO JOKIaga C
npe3eHTaluel npuBeaeHs! B 1. «I[loAroToBKa 1 HamMucaHNe KOHTPOJILHOM paboThI».

IToaroroBka K IK3aMEHY

[TpomexxyTouHasi arrecTalus MO WUTOraM OCBOCHMS AUCUHUIUIMHBI MPOBOAUTCS B Gdopme
JK3aMeEHa.

buner Ha »K3aMeH BKIOYaeT B ce0S TEOPETHYECKHE BOMPOCHI M MPAKTHKO-
OPUEHTUPOBAHHBIC 3aJaHUSI.

Teopemuyeckuti  6onpoc  — WHIUBUAyalbHas JAEATEIBHOCTh  OOydYalolIerocs IO
KOHIICHTPHUPOBAHHOMY  BBIPOKEHHIO HAKOIUIGHHOTO 3HAaHUS, 00€CTIeunBaeT BO3MOXKHOCTH
OTHOBpEMEHHOM paboThl BceM oOydaromumcsi 3a (QUKCHPOBAHHOE BpeMsl MO OJHOTHUITHBIM
3aJIaHUSIM, YTO TTO3BOJISIET MPETOABATEIIO OILICHUTh BCEX O0YJYarOITUXCA.



IIpakmuko-opuenmupogannoe 3aoanue — CpPEACTBO IPOBEPKU yMEHUH IPUMEHATH
MOJTyYEHHbIE 3HAHUS JUI PEIIeHHUs 3a]1a4 ONPEIeJICHHOTO THUIIA IO OINPEIETICHHOMN TeMe.
[Tpu camocTosATENFHON MOATOTOBKE K 3K3aMEHY CTYAEHTY HEOOXOJMMO:

MOJIyYHUTh TIEPEUCHBb TEOPETUIECKUX BOMTPOCOB K IK3AMEHY;

npopaboTaTh MPOUIEHHBIA MaTepuan (KOHCTIEKT JIKIHiA, yaeOHoe mocobue, yueOHHK)
M0 TUCITUILINHE, P HEOOXOAUMOCTH U3yYUTh TOTIOTHUTEIbHBIC UCTOYHUKH,
COCTaBUTb IJIaHBI U TE3UCHI OTBETOB Ha BOIIPOCHI;

npopaboTaTh BCE TUIMBI MPAKTUKO-OPHEHTUPOBAHHBIX 33JaHUM;

COCTaBUTb AJITOPUTM PEIICHUS OCHOBHBIX THUIIOB 3a/ay;

BBISICHUTH YCIJIOBUSI MPOBEACHHUS HK3aMEHA: KOJIMYECTBO TEOPETUUYECKUX BOIPOCOB U
MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajaHui B HK3aMEHAIMOHHOM ounere,
MPOJOIKUTENBHOCTh U (OPMY MPOBEAEHUSI dK3aMeHa (YCTHBIA WIM MHUCHMEHHBIN),
CUCTEMY OILICHKH Pe3yJbTaTOB U T. I.;

npucTynasi K paboTe ¢ HK3aMEHAIIMOHHBIM OHUJIETOM, HY’)KHO BHUMATEIHHO TPOYUTATH
TEOPETUUECKUE BOIIPOCHI U YCIOBUS MPAKTHKO-OPUEHTUPOBAHHOTO 331aHHUS;

MIpU YCJIOBHH MPOBEICHUS] YCTHOTO 3K3aME€Ha COCTAaBUTh IJIAH U TE3UCHI OTBETOB Ha
TEOPETHUUECKHUE  BOMPOCHI, KPATKO  M3JOXKHUTh  XOJ  PEIICHHUS  MPaKTUKO-
OPUEHTUPOBAHHOTO 3aaHUS;

MIPU YCJIOBHH TTPOBEICHUS MTMCbMEHHOTO 9K3aMEHA JaTh MOJIHbIE MUCbMEHHBIE OTBETHI
Ha TEOPETUYECKHUE BOMPOCHI; U3JIOKUTH XOJ PEHICHUS MPAKTHKO-OPUEHTHPOBAHHOTO
3a/IaHMsI C YUCIIEHHBIM PacyETOM UCKOMBIX BEIHYHH.

10
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1. CTATUKA

1.1. OCHOBHBIC NIOHATHUA CTATUKH

CraTtuka npencTaBisieT pa3fesl TEOPETUYECKOW MEXAHUKH, B KOTOPOM OCBe-
LIAI0TCS YCIIOBHSI PABHOBECHS TEJ IO IEMCTBUEM CUCTEM CHIL.

MartepuajibHOM TOYKOW HA3bIBAIOT IMPOCTEUINIYIO MOEIb MaTEPUAIBHOTO
Tesa, pa3MepaMu KOTOPOTO MOXKHO MpeHeOpedb U KOTOPOE MOXHO MPUHSTH 3a reo-
METPUYECKYIO0 TOUYKY, UMEIOIIYI0 Maccy, paBHyr Mmacce Tena. COBOKyNHOCTh MaTe-
pHAIBHBIX TOYEK HA3BIBAECTCS CHCTEMOM MaTepHaJbHBIX TO4YeK. Eciau cucrema ma-
TEPUAIIBHBIX TOYEK TAaKOBA, YTO JBUKEHHE KAXXIOM TOYKHU 3aBUCUT OT IIOJIOKEHUS U
JBH)KEHUSI OCTaJIbHBIX TOUYEK CUCTEMbI, TO CUCTEMA HA3bIBAECTCS MEXAHUYECKOM CH-
CTeMOil MaTepHaJbHBIX ToYeK. J[t00oe MarepuanbHOE TENO MPEACTaBIseT coOOM
MEXaHMYECKYIO CUCTEMY MAaTEPHUAIbHBIX TOYEK. ECIIM TOUKU CHUCTEMBI CBSI3aHBI MEXK-
Iy co00ii Tak, YTO PACCTOSIHHUS MEXAY JIOOBIMU IBYMSI TOUKAMHU HE U3MEHSIOTCS, TO
CHUCTEMa HA3bIBACTCS HEU3MEHAEMON CHCTEMOH, a Teao — a0COJITHO TBepAbIM
TEJIOM.

Cui10ii B MEXaHUKE HA3bIBAKOT MEPY MEXAHUYECKOTO AEHUCTBUS OJHOTO Mare-
pUATIBLHOTO 00BEKTa (HampuMep, TBEPJOro Tena) Ha apyroil. Enunuiieil uzmepenus
cunbl B cucteme CU siBnsierca HpioToH (H). CoBOKynmHOCTH cuil, IEWCTBYIOIIUX HA
MEXaHUYECKYIO CUCTEMY (B YaCTHOCTH, Ha TBEPIOE TENO), HA3BIBAIOT CUCTEMOM CHJI.

Ecnm cucrema cwii, npuioKeHHas K TBEPAOMY Ty, OCTaBIIIET €ro B COCTOs-
HUHU TIOKOSI WM PAaBHOMEPHOTO NPSAMOJIMHEUHOTO JABHKECHMSA, TO TaKas CUCTEMA CHUJI
HA3bIBACTCA YPABHOBEIICHHOM, WY CUCTEMOM CHJI, IKBUBAJICHTHON HYJIIO.

Ecnau ogHy cucteMy CHII, IEMCTBYIOIIMX HA TBEPAOE TEJIO MM MaTEPUAIbHYIO
TOYKY, MOYKHO 3aMEHUTh JPYrOM CUCTEMOM, HE U3MEHSSA IPU 3TOM COCTOSIHUS MOKOS
WU IBUKEHUSI, B KOTOPOM HAXOJUTCS TEJIO WIM MaTepUualibHasi TOYKa, TO TAKUE JIBE
CHUCTEMBI CHJI Ha3bIBAIOTCS IKBMBAJEHTHBIMM. Eciii cucrema Cuil SKBHBAJICHTHA

OZTHOM CHJIE, TO 3Ta CUJIA HA3bIBACTCA PABHOACHCTBYIOLIEH JAHHOW CUCTEMBI CHUJL.



OcHoBHbBIE BU/IbI CBSI3€il U UX peaKIuu

Bcesikoe TBepioe TEn0, KOTOPOE MOYKET 3aHUMAaTh MPOU3BOIBLHOE MOJ0KEHHUE B
MIPOCTPAHCTBE, Ha3bIBaeTCAd CBOOOAHBIM. Eciiu Ha Teno HamoXKeHbl BHEIIHUE CBSI3H,
CTeCHsIIoIME (OTpaHUYUBAIOIIKE) CBOOOIY €ro MepeMeIleH I, TO TeJIO SABJISIETCS He-
cBoOoaHbIM. Cujia, ¢ KOTOpOW JaHHAs CBS3b JEUCTBYET HA TEJO, MPEMSATCTBYS €ro
nepeMenIeHNsIM, Ha3bIBaeTCs peakuuei cBsi3u. Beskoe HECBOOOIHOE TBEPAOE TEJIO
MO>XHO paccMaTpHBaTh KaK CBOOOJHOE, €CIM OCBOOOJUTH TEIO OT CBS3EH W 3ame-
HUTh JEUCTBHE CBSI3€M MX peakiusimMu. Peaknusi CBSI3M HAINPABJIEHA B CTOPOHY,
NMPOTHBOIOJIOKHYI0 TOMY HANPABJIEHNIO, BI0Jb KOTOPOr0 CBSI3b NMPENATCTBYET
nepeMeIlleHnIo Tesa.

Onopa Te1a Ha IJIAAKYIO
IUVIOCKOCTh (IMOBEPXHOCTH) 0e3
TpeHusi. Peakius R abcomoTHO

FJ'I&I[KOﬁ IMOBCPXHOCTH IPUIIOKCHA

B TOYKE KaCaHHsA KW HaIlpaBJICHaA

NEepPHeHAUKYISIPHO K 00IIeil kaca-

Puc. 1.1. Peakuus onopsi:

TEJIbHON CONPUKACAIOIIUXCS TIO-
BepxHoctel (puc. 1.1, a). Takas peakuusi Ha3bIBa€TCSI HOPMAJIBLHOM peaKkIueii.

Bbpyc ¢ rmankoit moBepxHocTeio (puc. 1.1, b), onuparomuiica B Touke B Ha

IJIAJKUAN 1I0J1 U B TOUKE 4 Ha pedpo (TOYEUHYIO OMOPY), UMEET peakuMsIMU onop Ry

— peakuuio noja U R, — peakuuro pedpa (To4euHoi onopsl). Peakunn npuioxeHsl

K OpyCy ¥ HampaBJICHBI 10 HOPMAJISIM K TIOBEPXHOCTH T10J1a U TIOBEPXHOCTHU Opyca.
HuavHapuYecKnil MAPHUP U NMOABMXKHAA omopa (karok). [lunuHapuue-

ckuil mapHup (Ha puc. 1.2, a 0603HaueH OyKkBO# A) mpeacTaBisieT coOo ycTpoi-

CTBO, KOTOPOE MIOMYCKAaeT TIOBOPOT Tela B IUIOCKOCTH, MEPHEHAMKYJISPHONW OCH

mapHupa (Hampumep, UWJIUHIApPUYECKas BTYJIKAa, HAJleTas Ha HEMOABUKHBIN IH-

JIUHIP).



Peaknus nMIMHAPUYECKOrO IIApHUpPA R, JIEKUT B ILUIOCKOCTH, NEPIEHIUKY-

JApHOM ocu mapHupa. IIpu pemennn 3a1a4 HEM3BECTHYIO 10 BEJIMYMHE U HAIIPABJIE-

HUIO PCAaKIUI0 MUJIIMHAPUYICCKOTO HMIapHHUpa MPCACTABIIOT B BUJAC COCTABIIAIONINX,

X 4, Y, HamlpaBIEHHBIX BAOJIb KOOPAUHATHBIX Oced (cM. puc. 1.2, a). Bennuuna pe-

akuuu R, ompenenserca no gopmyine: R, =+ X j +7Y AZ , Tne X4, Y, — cocraBus-

IOIINE PEAKIIHH.

Puc. 1.2. Peakuuu mapHUpHBIX OHOP:
a — UMIMHAPUYECKUI ApHUp; b — KaTOK; ¢ — MOCTOBAsl KOHCTPYKLMS C LIUJIMH-
JIPUYECKON IAPHUPHON OIIOPOH M OMOPOi Ha KaTOK

Peaxrms R p OIIOPBI HA KAaTOK (MOJABUKHOU onopsl) (puc. 1.2, b) neprneHauxy-
JSipHA OMOPHOM MOBEPXHOCTH.

Ha puc. 1.2, ¢ noka3zansl peakiuu CBsi3eld MOCTOBOM KOHCTPYKLHMH C LUJIUH-
JPUYECKON AapHUPHOW OMOpPOM M MOJABHXKHOW OMOpoil (kaTkom). Peakuusi nuinuH-
JPUYECKOTO IapHUpa B TOUKe A M300pakeHa B BHUJIE Pa3JIOKEHUS HA B3aUMHO Mep-
TeHIMKYIIAPHEIE COCTaBIAomue X Y ., peaKuus R, KaTka B Touke B TNepreHu-
KYJISIpHA HaKJIOHHOM IJIOCKOCTH, HA KOTOPOM CTOUT KaTOK.

I'mokasi cBSA3b M KECTKHUH

o g .
Y = HeBeCOMbIl cTep:xkeHb. CBs3b B
o
CI BHJIC TUOKOW HEPACTSHKHUMOUW HUTH

(kanata, Tpoca) MpENATCTBYET yaa-

JICHUIO TCJIa OT TOYKH IIOABCCA.

Puc. 1.3. Peakus ruOKoii HUTH 13 p 7
¥ HEBECOMOT'O CTEPIKHS (puc. 1.3, a). Peaxmmsa cessu T,



paBHas HATSHKEHWIO HUTH, IPUJIOKEHA K TEJIy W HAIpaBJIEHA BAOJb HUTU B CTOPOHY
IIPOTUBOIIOJIOKHYI0 HAIIPABJICHUIO, BIOJIb KOTOPOTO HUTh IPEIMATCTBYET IepeMenie-
HUIO Tena

Ecian onopon Tena CIy)KUT HEBECOMBIM CTEPKEHb C IIAPHUPAMHU HA KOHIAX,
TO peakuMs NPSMOJMHEWHOIO CTEPKHSA NPWIOKEHA K TEIy M HaIpaBJIeHA BJOJb
crepxkHsA. Hanpasnenne peakunu cTep:KHs IMIPOTUBOIIOIO0KHO HAIIPABICHHUIO, IO KO-
TOPOMY CTEPKEHb IPEMATCTBYET NEPEMELLIEHHIO TENA.

Peakiun HEeBECOMBIX CTEP)KHEH, yAep>KUBAIONUX OalKy, W300paXEHHYIO Ha
puc. 1.3, b, HampaBIEHBI UCXOMAS W3 TPEANOJIOKEHHs, YTO 0ajaKa MOXKET mepeme-
matbest BHU3. [Ipu aTom crepxkuu AD u BE cxkartsl, a crepxenb CK pacTsHYT.

Coepunuecknii mapuup. Csi3pb B BUJe cHEepUUECKOro IapHUPa HE MO3BOJISET

nepeMeimars T€JIO B IIPOCTPAHCTBEC, HO JOIIYCKACT

=
IOBOPOT B MPOCTPAHCTBE BOKPYT HEMOIBUKHOM Z 44 B
e _
ToukH. Peakuus cepryeckoro mapHupa MOXKET 4 Tq|
Xy / ¥
UMETh JH000€ HampaBlieHUE B IpocTpaHcTBe. Ilpu .
PEIICHUH 3a/1a4 PeaKIMio M300pakaroT €e COCTaB- Puc. 1.4. Peakuus

- cthepuueckoro mapuupa
msromumu. Ha puc. 1.4 peakuus R, chepuuecko-

ro mapHupa A pasznoxeHa Ha cocrasysitomue X 4,Y,, Z , 10 HAaNpPaBIECHUSIM KOOp-

JTUHATHBIX oceil. BennumHa peaknuu chepruyeckoro MmapHUpa OMpeAesseTcs Mo

bopmyue: RAz\/Xj+Yj+Zi.

z  _
B ;_E_EB IMoammunuuk uW n$oAnATHUK. [lomgmmnHnk
e } npeacTaBisieT CcoOOM  IMIMHIPUYECKHHN  IIapHUp
Zq B (puc. 1.5, nopmunuuk B). Ero peakius MOXeT UMETh
A LES I;;l . n000€ HampaBlieHHE B IUIOCKOCTH, MEPIEHIUKYIISIp-
. Xy d HOM ocu mapHupa. lIpu pemenum 3amad peakuus
Puc. 1.5. Peakuun MOAMIMITHUKA pPaCKJIaAbIBACTCSA HA JBEC COCTABJIAIO-

HOALIMITHAKA W TTOANSTHUKA -
mue. Hanpumep, Ha puc. 1.5 peakuus Rp nonammui-



HUKa B pasnoxeHa Ha cocTaBiiomue Xz, Yp, napajienbHble KOOPAUHATHBIM OCIM.

[v2 | v2
BennuunHa peakiuy NoAMMIHUKA onpenensercs no popmyne: Ry =4/ X +Y5 .
[ToanATHUK ABJIAETCS UWIMHAPUYECKUM IIAPHUPOM ¢ ynopom. B 3agagax pe-
aKI¥s MOANATHUKA OOBIYHO M300pakaercst Bekropamu X 4, Y, Z ,, NpencTaBisio-

IMMHA PA3JIOKCHUC CUJIbI PCAKIWUHN IMOAIIATHUKA 110 3aJdHHBIM HAIIPaBJICHUAM KOOP-

JUHATHBIX oceil (cM. puc. 1.5, moansaTtHuk 4). BennuwHa peakuuu NOAMNSTHUKA

omnpeaensercs o gopmyine: R, = \/ X /21 +Y j +Z j :
ITpoexuusi cHIbI HA OCh M HA IJIOCKOCTh
IIpoexknusi CWJIBI HA OCh €CTh ajreOpanyeckas BEJIMYMHA, paBHas MMPOMU3Be-
JNEHUI0 MOAYJISL CHJIBI HA KOCHUHYC YIJIa MEXAY CHION M MOJIOXKUTEIbHBIM HaIlpaBJie-
HUEM OCH. ECIIM 3TOT yroi OCTpbIN, MPOEKIUS MOJ0KUTEIbHA, €CIIU TYIIOU — OTPH-

natenbHa. Ecnu cuna neprneHiuKysipHa ocH, €€ MPOEKLHs Ha OCh PaBHA HYIIIO.

[Ipoexkuuu cun F, @, P, u3o0paxéHneix Ha puc. 1.6, a, Ha OCh X:

F.=Fcosa, Q,=Qcosa; =—Qcosp, P, =Pcos90°=0.

a B B z IE
= 7 F g |
. I
PANRE J |
ORI O X | Gy
I I | | I 7 }
I I | | [, mﬁf’f}’
2 = B * % Gy

Puc. 1.6. HpOCKI_II/IH CHJIBI Ha OCh U HA INNIOCKOCTh:
a — IpOCKIUA CUIIbI HA OCh, b— IMPOCKI M CUJIBI HAa IIJIOCKOCTD

IIpoexkumen CHJIBI HA MJIOCKOCTH HA3bIBACTCS BEKTOP, 3aKIIFOUEHHBIN MEXITY

—

IMPOCKIMAMHA Hadalla U KOHIId CUJIbI G nHa 9Ty ITIOCKOCTh.

—

Ha puc. 1.6, b Bekrop G, siBisieTcst poekuuei cuibl G Ha III0CKOCTH xy. ITo

—

Bemmuuae G, = GeosH, rae § — yron Mexay HampasieHueM cuiibl G 1 e€ Ipoek-



win G,,. Ilpoexkumn cuiaet G Ha ocn  xyz: G, =G cos¢ = GeosBeosy,

G, =G, sing = GeosBsing, G, =Gsind.

1.2. Cucrema cxoasimuxcs CUJI. Y CJIOBUS PABHOBECHUSA

Jlnst paBHOBECHST MPOCTPAHCTBEHHON CHCTEMBI CXOASIIUXCS CHJI HEO00XO0-
JUMO M JIOCTATOYHO, YTOOBI CyMMBI TIPOEKIIMH BCEX CHJI Ha KaXAYIO W3 TPEX ocei
MPSIMOYTOJIBHOM CUCTEMBI KOOPAUHAT ObLIM paBHBI HYJIIO:

S F =0, X F, =0, L F. = 0,
rne F. . F, o F.— mpoexuuu BCeX CUI Ha KOOPJAUHATHBIE OCH.

Jlis paBHOBeCHs IUIOCKOM CHCTEMBbI CXOASIIMXCH CHJ HEOOXOAMMO H J0-
CTaTOYHO, YTOOBI CyMMBbI MPOEKIMH BCEX CHJI Ha KaXKIYI0 U3 JIBYX OCEU MpsSMO-
YTOJBHOW CHCTEMBI KOOPAMHAT, PACIIOJIOKEHHON B IIOCKOCTU JACHCTBUS CUJI, ObLIH
pasHbl Hymo: > Fi. =0, > F, =0, tne Fy,,F},— Opoekumu Bcex CHII HA KOOPH-
HATHBIE OCH.

IIpumepsl peieHus 3aa4 HA paBHOBeCHe CXOAALIEHCH CHCTEMBbI CHJI

3apaua 1. Katok Becom 20 xkH yzaepxuBaeTcss Ha IIaJIKOM HAKIOHHOMW ILJIOC-

KOCTH TPOCOM, KOTOPBIM OJHUM KOHILIOM 3aKpPEIUIEH

Ha MOBEPXHOCTH I11apa, a IPYTrUM — Ha BEPTHKAJIbHOMN £
crene (puc. 1.7). Yromn HakioHa Tpoca K BEPTHKaJb-

HOM cteHe 3 = 120°. Yron HakJIOHA IUIOCKOCTH K TO-

pu3oHTY o = 45°. Onpenenuts CUy JaBJICHUS KaTKa

Ha IUIOCKOCTh U HATSHKEHHUE TPOCa. Puc. 1.7. PaBHoBecHe mapa

Pewenue

— —

[Ipu paBHOBECHM HA KATOK IEUCTBYIOT Cuia TsKeCcTH P, peakuus tpoca N u

peakuuss onopbl R. JIuHUM AEUCTBUS BCEX CUJI HAXOIATCS B OJHOM IUIOCKOCTH U

NepeceKaroTcs B HEeHTpe 1mapa. HanpasneHus peakuuii moka3zassl Ha puc. 1.8.



Y ci0BuUs paBHOBECHS TIIIOCKOW CXOASILENCS CUCTEMbI CUIL:
IIpoBenss ocu KOOpAMHAT, Kak II0Ka3aHO Ha

puc. 18, BbIpa3uM YCJIOBHA PAaBHOBCCHUA B BUJIC CHUCTEMbI

% ypaBHCHUU:

> F), =— Ncos30” + Rcos45° =0;

_ Puc. 1.8. Cuer, 2. Fj, = Ncos60” + Rcosd5” — P=0.
,[[eI/ICTByIOLuI/Ie Ha KaToK,

IIpHU €0 PaBHOBECCHH
HOI[CT&BJI?IH B YPAaBHCHHUA HCXO/JHBIC JAaHHBLIC 3a1d4H,

Harigem: N=14,64 kH, R = 17,93 xH.

Harspkenue Tpoca paBHO MoAyio ero peakuuwu. Cuna AaBleHUs] KaTKa Ha
IJIOCKOCTh pPaBHA PEAKIMU OIMOPHI TIIAJIKOM MIOCKOCTHU, HO HAlpaBJ€Ha B MPOTUBO-
MOJIOKHYIO CTOPOHY.

3amaua 2. KpoHuTeliH cocTout u3 HeBecoMbix crepxkHer AC u BC, ckpen-
JIEHHBIX JAPYT C JIPYroM U C BEPTUKAIbHOW CTEHOM
HIapHUpPaMU, KaK moka3zaHo Ha puc. 1.9. Crepxens BC
rOpU30HTaJIeH, cTepkeHb AC COCTaBISET C TOPU3OHTA-

aet0 yroi B = 60° K mapaupy C npuxperseHbl JBa

Tpoca, yaepkupatouue rpyssl 1 u 2 Becom G; = 10 kH "4

Puc. 1.9. PaBHOBeCHE

u G, =12 kH. Tpoc, ynepxusatowuii rpys 1, sepru- KPOHIITEiHHA

KaJIeH, a JIpyrod NEepeKuHyT uepe3 010K D Tak, 4yTo
yrojl HakjoHa ydactka Tpoca CD k Beptukamu o = 60°. Onpenenuth peakuuu
crepxkaert BCu AC.

Pewenue

Paccmotpum paBHoBecue y3na C, B KOTOPOM 3aKpEIUIEHbl CTEPKHU U TPOCHI.
Ha y3en C neiictByroT peakiuu 1; u T, TPOCOB, HATSHYTHIX rpy3amu | u 2, U peak-
100505 ]Vl u ]\72 crepxxkneid BC u AC (puc. 1.10). Moaynu peakiuii TpocoB Tl u Tz
paBHbI Becy 1py30B: 1, =Gy, I, =G,.
10



ITnockas cucrema cun (17, T,, Ny, N,) sABuseTca cxonduencs. Y cIoBus paB-
Hosecust: ) Fy, =0, 3 Fy, =0. Tlposens ocu ko-
opauHat xCy, Kak mokazaHo Ha puc. 1.10, u

onpeacisaa NMpOCKIUM CUJI Ha OCH, IOJIYUYHUM CH-

CTEMY YPaBHCHUU:

N, + N,co0s60° —T,cos30° =0; 5 50 Yy

N,c0830° + T} — T,cos60° =0. _Puc. 1.10. Cuusl,
neicTByromue Ha y3en C

IIpHu €ro paBHOBECHU
HO,Z[CTaBI/IM B YpaBHCHHUA HUCXOJHBIC JaH-

Hele 3agaun. C ydé€rom Toro, uro 7; = G;= 10 xH, 7, = G,= 12 xH, nHaliném 3Hauye-
Hus peakumii: N, = 12,7 kH, N, =—4,62 kH. OrpunarensHas BenmuuuHa N, O3Ha-
yaer, 4TO BeKTOp N, peakuum crepxkHs AC HAIUpaBIEH B MPOTHBOIOIOKHYIO CTO-
pOHY.

3apaua 3. I'py3 Becom P = 20 xH noxHumaercsi crepxHeBbIM KpaHom ABC
IIOCPE/ICTBOM KaHaTa, MEePEeKUHYTOro uepe3 OJ0ku B u
D (puc. 1.11). biiok B ycTaHOBJIEH B MECTE IIAPHUPHO-
ro COeIMHEHHS] HEBECOMBIX cTepxkHe AB u BC, 6ok

D yxpennéH Tak, 4To y4acTok Tpoca DB COCTaBIIIET C

BepTHKaNbio yroa f=60°. Crepxuu AB u BC coenu-

HCHBI CO CTCHKaMH IIapHUPAMMH. KOHGH TpOCa, HECY-

Puc. 1.11. PaBHoBecue i rpy3 P, nepebpoiineH yepe3 00k £ 1 Ha OTpe3ke
CTEPKHEBOU KOHCTPYKIUH

BE cocraBisier ¢ Beprukanbio yron o =30°. Ilpene-
Operast TpeHHuEM B OJIOKE U pa3MepaMu 0JI0Ka B, onpeaenuTh YCUIHs B CTEPKHIX AB
u BC nipu paBHOBECHUU Ipy3a.
Pewenue
PaccmotpuMm paBHOBecue O510ka B BMecTe ¢ oTpe3kamu HUTH BE u BD. OcBo-

0oaum OJIOK B OT cBsi3eil M 3aMEHUM HX PEaKIUSIMU.

11



PaCCManI/IBaH OJIOK U OTPC30K HUTHU KaK OJHO HCJIOC, MOXKXHO HC YUYUTHIBATH

Puc. 1.12. Cupl,
neicTByronue Ha 00K B,
IIPH €70 PAaBHOBECUU

CHWJIBI B3aMMHOTO JIaBJICHUS HAUTHU U Onoka. Ha 0ok

JNEUCTBYET pEaKIUs T wnutu BD, MPUJIOKEHHAs B
To4Yke D, YUCIEHHO paBHAas BeCy rpysa P, peakuus
T'uutn BE, IIPUJIOKEHHAsT B TOYKE £ M Takke
YUCJICHHO PaBHAs BeCy Ipy3a P U peakuuu CTepxk-
meit Ny, N, (cm. puc. 1.12).

[IpeneOperas pasmepamu OJI0Ka, MOXKHO
CUMTATh CHUCTEMY Cui cxondwmencs. [Iposeném ko-

OpJIMHATHBIE OCH, KaK IOKa3aHO Ha puc. 1.12, u

BbIpa3nM YCJIOBHA PaABHOBCCHA TUIOCKOM CXOI[)IIHGI;'ICH CHUCTCMBI CHJI B BUJC CUCTCMBI

YPAaBHEHHMM:

2 Fye =Ny —=T'cos30° —Tcos60° =0; > Fy, = Ny + T'cos60” — Tcos30° =0.

Periast moydeHHy0 cucTteMy ypaBHeHHH ¢ yuétom, uto 7'=T7 =P = 20 kH,

nosyuum: N, =7,32 xH, N, =27,32 xH.

3apaua 4. lllaxta opueHTUpyeTCsS B BEpPTHU-
KaJIbHOM TUIOCKOCTH C TIOMOIIBIO HECBOOOIHOTO
npoBosiouHOro orBeca CBDP, HaTsSHYyTOTO Ipy30M
Becom P =50 H (puc. 1.13).

Onpenenuth HaTsKEHUsI yacTed otBeca CB,

BD, DP v natsixenus oTtsikek BA u DE, ecnu yron

OTKJIOHEHHUS OTTSKKU BC OT ropusoHTamu o =60°,

a OTKJIOHEHHUE CPEAHEN 4acTu oTBeca BD OT BepTH-

kamu 3 =4°. BecoMm nMpoBOJIOKH OTBeca MPeHeOpeyb.

Pewenue

Puc. 1.13. Cxema oTBeca

—

PaccmoTrpum paBHOBecue y3ia D, B KOTOPOM CXOISTCS TPU CHIIBI — pEaKkuus S

CpPEeIHEH 4acTu oTBeca, peakuus 1, oTTskkA DE u peakuus Tp OTBeca Ha y4acCTKe
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DP, paBHas Becy rpy3a Ip = P (puc. 1.14). Beibepem ocu koopauHat xDy, Kak 1o-
Ka3aHo Ha puc. 1.14, u coctaBuM ypaBHEHHsI paBHOBeCUs y3na D:
2 Fip = Scos86” =Ty =0; > Fy, = Scosd” —Tp =0.
N3 BTOpOrOo ypaBHEHHMs C YU4ETOM, YTO HATSIKEHHE OTBECAa Ha ydactke DP
T, = P= 50 H, HaxonuMm HaTsbKeHHE S Ha Cpel-

Tp

cos4’

HEM ydYacTKe oTBeca: S = =50,12 H. U3

MEepPBOrO0  ypPaBHCHUSI  HAXOMUM  HATSHKCHHE
Ty, =Scos86° =3,49 H.
Tenepb paccMOTpUM paBHOBecHe y3na B, Ha

KOTOpBIM AECUCTBYIOT peakuus 1, OTTSKKU BA,

peakuust 7. BepxHel dactu otBeca BC n peakuus

Qr -~ ' o

S’ cpennen yactu orBeca. Bektop cunbl S mpo-  Puc.1.14. Cuisl, neiicTByromue
L ~ B y31ax B u D npu paBHOBECUHU

THBOIIOJIOXKEH HampaBlieHuto BekTopa S: S' =-S5, oTBeCa

a YHUCJIEHHO (MO MPUHLHUITY PAaBEHCTBA JNEHCTBHUS U MPOTUBOACIHCTBUSA) OHU pPaBHbI

S"=S8 (cm. puc. 1.14). Beibepem ocu koopAuHAT xBy , Kak Moka3aHo Ha puc. 1.14, u
COCTaBHM YpaBHEHHsI paBHOBeCHS y3ia B:
2 Fip = Tcos60” + S'cos86” =T, =0, > Fy, = Tccos30” — S'cosd” =0.
Haxonum HatshkeHHe oTBeca Ha BepxHeM yuacTtke BC u HaTsokeHue 1, OT-

TSDKKU BA: T :%257,73 H; T, =T,cos60° + S'cos86° =32,36 H.
cos

3apaua S. I'py3 P = 20 xkH ynepxxuBaercs ayms crepxkusimMu AC, AD onuna-
KOBOW JUIMHBI U LENbI0 AB, CKPEIJIEHHBIX B TOUKE A, TaK, YTO IUIOCKOCTb TPEYTOJb-

Huka ADC ropusoHTanbHa (puc. 1.15). Llenb B4 0TKIIOHEHA OT BEPTUKAIBLHON CTEHBI

Ha yroa =60° u paccrosure CE = ED. Tpoc 3aKperuiéd oOJHAM KOHI[OM B TOYKE A,

a Jpyroil ero KoHel|, HeCyluil rpy3, nepedpoiueH yepe3 0ok K Tak, 4TO OTPE30K
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Tpoca AK HaXOAUTCS B INIOCKOCTH, NAPAJUIEIbHON MIIOCKOCTH CTEHBI, U COCTABIISIET C

ropuzoHToM yron  o=30°. Kpemienus

Puc. 1.15. Konctpykuus

POCTPAHCTBEHHOTO L= ~
KPOHIITEHHA Hel Sp M S HalpaBieHBI IO CTEPIKHAM,

CTEP>KHEW IIapHUPHBIC. YTIIbI Y OCHOBAaHUM
crepkaeii. /DCA=/CDA=60°. Ompene-
JIUTh PEAKIUU CTEPKHEW U HATSHKCHUE LIEIN.

Becamu crepxHeit mpeHeOpeys.

Pewenue

Paccmotpum  paBHOBecue y3na A.
OcBoOoaeM y3ell OT CBsI3eH, 3aMEHsIs IeH-

CTBUE CBSI3€M peakuusiMu. Peakunu crepx-

peakuus ueru S p HaIlpaBJIeHa BJOJIb JIMHUM HaTAHYTOM 1enu (puc. 1.16). Peakuus

Tpoca T HampaBieHa BOJb TPoca 10 JuHun AK
Y YUCIICHHO paBHA Becy rpysa: 7 = P. Hampas-
JIEHUs peakluil BbIOpaHbl B MPEINOJIOKEHUH,
YTO CTEPKHU U LIENb PACTAHYTHI.

BriGepem cuctemMy KOOpJIUHAT, KakK MoKa-
3aHO Ha puc. 1.16. Ha y3en 4 neicTtByeT npo-
CTPAHCTBEHHAsI CXOAIIASICSA CUCTEMA CUIL.

VYcnoBusi paBHOBECHSI ITPOCTPAHCTBEHHOM

cxonsiencs cucremsl cun Y F. =0, szy =0,
2 F = 0, tne F,F,,, F,.— npoexuun Bcex

CHUJI Ha KOOPAMHATHLBIC OCH. CocraBnsieM YpaB-

HCHUA PaBHOBCCHUSA:

Puc. 1.16. Cuiibl, geiicTByroniue
Ha y3ell A, Ipy ero paBHOBECUU

> Fi. = Sccos60° — S c0s60° + Tcos30° = 0;

2 by, = Sccos30° + §pcos30° + Speos30° =05 Y Fy, = Spcos60” —Tcos60” = 0.
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Pemas sty cucremy, Haxomum Sz =71 = P = 20 xH; S, =- 27,32 xH;

Sp=7,32 kH. 3HaK MMHYC BeIWYMHBI S MOKAa3bIBAET, YTO peakuus crep:xkHsi AC

umeeT oOpaTHOe HampasiieHue. HaTspkeHue nenu paBHO MOAYIIO peakiuu Sp .

3apaua 6. [logpémHoe ycTpoiicTBo (puc. 1.17) COCTOUT U3 ABYX CTEPKHEBBIX

onnop DB u DA v pactsixku DC, co-
eIUHEHHBIX B Touke D. B Touke D k
YCTPOMCTBY TMPUKPEIUIEHA BEPTU-
KaJbHasi HUTh, YAEpKUBAIOIIas rpy3
BecoM P =50 xH.

OnpenenuTs peakluuio CTEPXK-
HEBBIX OMNOpP M YCWIME B PACTSIKKE

MOJABEMHOTO  YCTPOWCTBA,  €CJIH

Puc. 1.17. KoHCTPVKIIHSA TTOBEMHOTO YCTPONCTBA

KPEIUICHHUS CTEePKHEN mapHupHble, yron ZDEC =120°, AE=EB, DE = EC, a yrisl

B OCHOBaHMH o1iop £ DAB = Z/DBA=60°.

Pewenue

PaccmarpuBaem paBHoBecue y3na D. OcBoOoxkaaeM y3el OT CBs3€il, 3aMeHss

IeUCTBUE CBs3el peakuusaMu. Peakuuum crepxnen S,, Sp, S HalpaBieHsl IO

—

CTEP)KHSIM, peakuus HUTU 1, YUCIIEeH-
HO paBHasi BeCy Teja, HampaBlieHa
BI0Jb HUTHU (puc. 1.18). Hanparnenue
peakiuii BHIOPAHO B MPEANOI0KEHHUH,
YTO BCE CTEPKHU PACTSIHYTHI.

Ha y3en D penictByer mpo-

CTpaHCTBCHHAsA CXOoadIasicsa CHUCTCMa

Puc. 1.18. Cuubl, peiictByromue Ha y3en D,  cuy. BeiGepeM cHCTEMy KOOPAMHAT

IIpHu €0 PaBHOBCCUU

Oxyz, Kak 1nokazaHo Ha puc. 1.18, u

COCTaBMM YpaBHCHHA PaBHOBCCHAI. 3aMeTI/IM, 4TO IIpU OMIPCACICHHUU IIPOCKINUU CHU-
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Jbl S, Ha OCH KOOpJIMHAT CJIENYET BHAYaJle MOIYYUTh €€ Mpoekuuu S, Ha ocb Ox

u S, — Ha WIOCKOCTb (yz, a 3aTeM HalTH NPOoeKLuH Cuibl S ., Ha ocu Oy u Oz.

Ha puc. 1.18 nokasaHa mocienoBaTeNnbHOCTh BBIYMCIEHH NPOCKUMN CUIbl S, Ha

ocH KOOp/IMHAT: S 4 =8 4€0860°, S 4y =8 47,0860 =S ;c0s30° c0s60”,
_ o__ 2 o o o

S 4z =8 4z,€0830" =-S5 4c0s"30". OnpeneneHne MPOCKIUA CUIIbL S MPOU3BOJUTCS

a"anornyHo. Cuia S pacnojoxeHa B IIOCKOCTH (Oyz M UMEET CBOMMH IPOEKIU-

MH Scy, = Scc0s30°, S, =—S-c0s60°. B pesysbrare ypaBHeHHUs paBHOBecHs y3na D

IPUHAMAFOT BH
2 Fiy =8 4€0830°c0s60° + 8 5c0s30” cos60” +S-cos30” = 0;
> F. =8 ,c0860° — Szcos60° = 0;
S F,_ =—8,c08230° — Szc0s230° — S-cos60° — T'=0.
Pemas cucremy, nomyuum: S, =S =-50 xkH, S-=50 xH.

OtpunarenbHble 3HaYeHUs S 4 U Sp 03HAYAIOT, YTO PeaKkUuil crepkHed AD n

DB narnpapi€Hbl B IPOTUBOMNOJIOKHYIO CTOpOHY. B pesynbrare crepxuu AD u DB

cKaThl, a cTepkeHb DC pacTsIHYT.

1.3. Ilpon3BosbHAA IUIOCKASI CHCTEMAa CHJI
CucrtemMa cuj, pacrnoIOKEHHBIX B OJIHOW IJIOCKOCTH, Ha3bIBAE€TCS MJIOCKOM
CUCTEMOH CHUJI.

AnredbpandeckuM MOMeHTOM M ) (F) cuibl F' oTHOCUTENBHO 1eHTpa O, Uin

npoCTO MOMEHTOM CHJIBI F oTHOCUTEIBHO LHEHTpPA, HAa3bIBAIOT B3ATOC C COOTBCT-

CTBYIOUIUM 3HAKOM MPOU3BEIAEHUE MOJIYJA CHIIbI F M KpaTyalllero paccrosiHus h
OT UEHTpa A0 JuHuM AeiictBus cuisbl (puc. 1.19, a): M ,(F)=+Fh. Benuuuny h
HAa3bIBAIOT IJIEYOM CWIIbI. EnnHuna nsmepenus momenta — H-m. MoMeHT cunraercs

—

IIOJOXHUTCIIbHBIM, €CJIM CHJIA F CTPCMHUTCA IMOBCPHYTH TCJIIO BOKPYI' LCHTPA B
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HAIPABJICHUU MPOTHUB X0Ja YACOBOW CTPENIKH, M OTPUILIATEIBHBIM — B 0OpAaTHOM CIIy-

qac.

— —

Ha puc. 1.19, b noka3zanbl 3HaKu MOMEHTOB CUJI F 1 () OTHOCUTEIIBHO LIEHTpa

—

O: M, (F)= +Fhy,, M, 0) = —Qh, . MoMeHT cuiibl R oTHOCUTENBHO LeHTpa O pa-

BeH HyI0: M ,(R) =0, Tak KaK IUIEYO CHJIBI PAaBHO HYJIIO.

Puc. 1.19. CxeMBbI K BEIYUCIEHUIO MOMEHTA CHJIBI:
a, b — MOMEHT CHJIBI OTHOCHTEIBHO IIEHTPA; ¢ — MOMEHT IIaphbl CHIT

IMapoii cua, win npocro napoi (puc.1.19, ¢), Ha3pIBalOT cUCTEMY JBYX paB-
HBIX IO MOAYJIIO CUJI, IAPAJUICIIbHBIX, HAIIPABICHHBIX B IPOTUBOIIOJIOKHBIE CTOPOHBI
Y HE JIeXKAIUX HAa OAHOU npsiMoi. IliedoM mapbl Ha3bIBAIOT KpAaTYaUILIEE PACCTOS-
HUE MEXy JINHUAMHU JIEUCTBUS €€ CUIl. AnredpanuyeckuM MOMEHTOM Mapbl CUJI, WIN
MOMEHTOM Mapbl, HA3bIBAIOT B3ATOE CO 3HAKOM IUIIOC WIM MHUHYC NPOU3BEICHUE
MOZYJIA ONHOW M3 CWJ Iaphl M Iieda napsl. [IpaBuino 3HaKOB Takoe e, Kak U Ui
mMomeHTa cuibl. [lapa cun, noka3annas Ha puc. 1.19, ¢, umeet miedo 4 1 MOMEHT M:

M = Fih =F,h. IlockoyibKy napa CWJI XapaKTEpPHU3yeTCs TOJIBKO €€ MOMEHTOM, Ha

cXeMax IMapy 4YacTo H300paXkaroT JIyroBOii I ¥

CTPEJNKOM, MOKAa3bIBAIOIIEH HANPAaBICHUE IOBO-
¥4

——————— =
Xx

poTa TBEPAOrO Tela IIOJ JEHCTBHEM IIaphl
Maf
( ¥ =
X4q

(cm. M Ha puc. 1.19, ¢).

KecTtkan 3ajeJIKa. Takas CBSI3b .
Puc. 1.20. Peaknus »XecTKOU 3aJE€JIKU
(puc. 1.20) npensTcTBYeT HE TOJIBKO JTUHEHHBIM

NEPEMCIICHUAM TCJId, HO U IIOBOPOTY. PeaKI_II/I}I YKECTKOM 3aACJIKH COCTOUT U3 CHJIIbI
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peakuuu R, U mapel cua ¢ MoMeHToM M 4. Cuily peakuuu »KeCTKOM 3aielku R
n300paxaroT ee cocraBisitomuMu X 4 U Y,,  HalpaBICHHbIMU BJOJIb KOOPJHHAT-

HBIX ocei (cM. puc. 1.20). Bennuuna cunel peakuuu R, omnpexensercs no Gpopmy-

me: R, =~ X3+Y7.

HpI/I BBIYUCJICHUH MOMCHTOB CHUJI 4aCTO IIPUMCHAIOT TEOPEMY BapI/IHBOHa 0
TOM, YTO MOMCHT paBHOHCﬁCTBYIOIHGﬁ CHCTEMBI CHJI OTHOCUTEILHO JIFOO0r0 oeHTpa
PaBC€H CYMME€ MOMCHTOB BCE€X CHJI ATOM CUCTEMBI OTHOCUTEIIBHO TOTO K€ oCHTpAa. Ha

puc. 1.21 noka3zana cxeMa npuMeHeHUs Teopembl Bapu-

9 ! 7 HbOHA. Cuiy F packiagplBaeM Ha cOCTaBisomue fFj,
[ 1

—1

| I )
N F),, HampaBJIEeHHBIE BIOJIb KOOPAMHATHBIX OCEH TAK, YTO
Fy ! O,
T UMEET MECTO paBeHCTBO F = F| + F,. HucieHHo cocTas-
1

—

X aaomue F; u F, paBHBI IPOCKLUMAM CWIBL F' Ha KOOp-

Puc.1.21. Ilpumenenre  nuHaTHBIE Ocu: [ = Fcosa, F = Fsina. J{ns kaxaoi us

TeopeMbl BapuHboHa
COCTAaBJISIIOIUX HAXOJUM IUIeYd /h; U h, OTHOCUTEIBHO

—

neHtpa O. Torga (c y4€ToM 3HAKOB) MOMEHT CWibl [ OTHOCUTENbHO LeHTpa O:
Mo(F)=Mo(F) + Mo (Fy) = Fihy + Foh,y.
Pacnpenenénnast Harpy3ka. Cuiibl, IpHJIOKEHHBIE HETPEPBHIBHO BAOJb HEKO-

TOpOﬁ IMOBEPXHOCTH, HA3BIBAIOTCA PpacCnpeacjiCcHHbI-

i

FE— 3=
Mu. Pacripenenénnas Harpyska xapakTepHU3yeTCsl WH- , i

b L 3 q
TEHCUBHOCTBIO ¢. VIHTEHCHBHOCTH HAarpys3ku, paBHO- '
MEPHO pacCIpeaeaEéHHON BAOJb MPSIMOM, U3MEPSIETCA B l ¢
H/m. Ha puc. 1.22 npuBenena miockas cuctema CHI, Puc. 1.22. Harpyska,

pPaBHOMEPHO pacmpese-

PAaBHOMEPHO pacHpeAenEéHHbIX BAOIb NpsAMou. Pas- JICHHAa4 110 IIPAMOU

—

HOZEUCTBYIOmas () Cui, pABHOMEPHO PACIpPEIEIEHHBIX BIOJIb MIPSIMOU, IPUIIOKEHA

B CE€peJMHE OTpe3Ka JEUCTBUS paclpeeIEHHON HArpy3KU U MO MOJYJIIO paBHa Mpo-
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W3BEJICHUI0 MHTEHCUBHOCTU HArpy3Ku Ha JMHY €€ aeiictus: O =qa, rae a — 1ju-

Ha OTpEe3Ka JCUCTBHUS PACIPEACIEHHON HATPY3KHU.

OcHoBHasi ¢popMa yCJI0OBUI PAaBHOBECHS IJIOCKOM cUCTeMbI cuJl. [[ns pas-
HOBECHS IUIOCKOW CHUCTEMBI CUJI HEOOXOAUMO U JOCTATOYHO, YTOOBI CyMMBI MPOEK-
LM BCEX CHJI Ha KaXIYI0 M3 JBYX OCEH MPSIMOYTOJIbHOM CUCTEMbI KOOPAMHAT, pac-
MOJIOKEHHON B TUIOCKOCTHU JEWUCTBHSI CHJI, ObLJIM PaBHBI HYJIIO U CyMMa MOMEHTOB
CUJI OTHOCHUTEJIBHO JIFOOOT0 LEHTPa, HaXOASIIETroCs B MJIOCKOCTH IEUCTBUS CUJI, ObI-

Jla paBHa HYJIIO:
2 =0, szy =0, ZMA(Fk) =0,
rne Fi. . F, joy— IPOCKIIMH BCEX CHJI HAa KOOPJMHATHBIC OCH; M, (Fk) — MOMEHTBI BceX

CHUJI OTHOCHUTCJIBHO IMPOMU3BOJILHO BBI6paHHOFO HCHTpa A.

IIpuMepsl peieHUs 32124 HA paBHOBeCHE NPOU3BOJIbLHOM MJIOCKOM
CHCTEMBbI CHJI

3amaua 7. Ognoponnas Oanka AB Becom P = 100 xH npukpemiena k cteHe
mapHupoM A4 (puc.1.23). banka ynepxuaercs oz yriaom 60° Kk BEpTUKaJIHA IPH TO-
MOIIM TPOCA, MPUKPEIUIEHHOTO K OaiKe B TOY-
Ke B, mepekuHyToro 4epes 00k D u HecyIie-
ro rpy3 Q. Yuactok Tpoca DB o6pa3syer ¢ Bep-
tukanpio yron 30°. B touke C k Oanke moj-

BemieH rpy3 G Becom G = 200 kH. Onpene-

JUTH Bec rpy3a (J, yAepXKUBAIOMIMI Oanky B

Puc. 1.23. PaBHOBecue Oanku

PaBHOBECHM, U PEAKIUIO apHUpa A, IpeHe-
Operast TpeHreM B OJioke, eciu paccrosaue BC =0,25B4.
Pewenue

OO0bexTOM paBHOBecHs siBisieTcst Oanka AB. Ha Ganky AeiicTBYIOT cuiia Tshxe-

—

cTu P, mpuioxeHHas B cepelluHe oTpe3ka AB, peakuus mapHupa A, npeacTaBiIeH-
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Has B BUJE JBYX COCTABIAIONINX X , H Y 4> HAIIPABJICHHBIX BJOJb KOOPIUHATHBIX
oceil, peakius T‘l HWTH, yepKuBaromeii rpy3 O, U peakuus T, HUTH, yIepKHBAIO-
uiedt rpy3 G. HanpaBnenust cui v peakuuii cBs3ei nokaszansl Ha puc. 1.24.

Cunel — fl, fz, P, X 4> Y 4, JeHcTByromue Ha OanKy, COCTABISIOT IPOU3-
BOJIBHYIO IUIOCKYIO CHUCTEMY. Y CIIOBHUS PABHOBECHUS MPOU3BOJIBHOW IUIOCKOM CHUCTE-
MBI CHIL

Y F=0;2F,=0; YM,(F,)=0.

BriGepem cucteMy koopauHaT x4y, Kak Moka3aHo Ha puc. 1.24.

IlepBble 11Ba ypaBHEHHsS pPaBHOBECHS
UMEIOT BU/]T

> F,. = X, +Ticos60° = 0;
2 F, =Y, +Ticos30° - T, — P =0.
Bribepem 1eHTpoM TOUKy A U Oynem

BBIYHUCIATE MOMCHTBI CHUJI OTHOCHUTCJIIBHO 3TO-

ro nenrpa. O6o3Haunm (7151 ynoOcTBa 3amu-

Puc. 1.24. Bueline Cwlbl 4 peakun  cy) nmmy AB = /. YcioBHe paBHOBECHS Ga-
CBsI3¢il IIPH PAaBHOBECHH OAJIKH

K1 B (popMe paBEHCTBA HYJIIO CyMMbl MOMEH-

TOB CHJI OTHOCUTEIILHO LIEHTpa A UMEET BU/T
— o 1 o
DM (F)=-T{{+T, %fcos30 + PEKCOS3O =0.

[loncTaBuM JaHHBIE W3 YCIOBHS 3aJaud, C yYETOM, YTO peaklMsl HUTH, YAEP-
YKUBAOIIEH rpy3 ¢J, IO MOIYJIIO paBHA BeCy 3TOro rpysa: 7; = (0, a peakuus HUTH,
yaepxkuBarouieil rpys G, uncineHHo paBHa Becy rpy3a G: 1, =G .

[Tosyunm cuctemy ypaBHEHUN:

X,+0-0,5=0, Y,+0-0866-300=0, —Q+173,2=0.
Pemas cucremy, naitném Q= 173,2xH, X ,=-286,6 xH, Y,= 150,01 xH.
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3apaua 8. Pama ACE (puc. 1.25, a) B Touke A 3aKkperieHa Ha HWIMHAPHUYIE-

CKOH mapHHpHOﬁ OoIope€, a B TOYKE B noAACPKUBACTCA BEPTUKAJIbHBIM HEBECOMBIM

—

crep)kHeM BK. Ha pamy neicTByroT: mapa cui ¢ momeHToM M = 8 kH M, cuna F',
paBHasg no moxaymwo F = 10 kH, npunoxennas B Touke D noxa yrioM 60° k pame, u
PaBHOMEPHO pachpeiesieHHas Ha OTpe3ke 4B Harpy3ka HHTEHCUBHOCTHIO ¢ =2 KH/M.
B Touke E moja mpsmbiM yrioMm kK otpe3ky CE pambl NPUKpEIUIEH Tpoc, nepedpo-
IIEHHBIN yepe3 010K U Hecyiuid rpy3 P = 20 xH.

[IpeneOperas BecoMm Oaliku, ONPENEIUTh PEAKIHUIO0 MIApHUPA A U PEeaKIuio
cTep>kHEBOM onopsl BK,, ecniu a =2 Mm.

Pewenue
Paccmotpum paBHoBecue pambl ACE. BpiOupaeM cucteMy KOOpAUHAT XAy,

HarpuMmep, Kak rmokaszaHo Ha puc. 1.25, b.

) Fi s i &

3 e PR

L i i
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g 9
22811011 0 P 11100000 S
N Ny
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D o R D

2a
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Puc. 1.25. PaBHOBecHEe pambl:
a — KOHCTPYKIIUSI U HATPY3Ka PaMbl; b — BHEIIIHHUE CUIIBI U PEAKIIUH CBSI3EH pH
PaBHOBECHH PaMBbI

3aMeHsieM JIeHCTBUE CBsA3EM MX peakuusmu. M3o0paxaem peakuuto R, map-
HUpa A NByMs €€ COCTaBIAOIMMH X 4, U Y,, HalpaBlIEHHBIMHU, COOTBETCTBEHHO,

BJIOJIb TOPU30HTAJIBHOW OCH Ax M BepTUkanbHOM Ay. Peakuus Rp HeBecomou
CTEp>KHEBOU omopbl BK mpuiioxkeHa B TOUKE B W HampaBiieHa BI0Jb CTepkKHS BK.

—

JetictBue rpy3a P Ha pamy u3zoOpaxkaercsl peakieit Tpoca 7', MOAyJb KOTOPOM pa-
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BEH Becy rpy3a I = P. 3aMeHsieM pacnpeleieHHYI0 Harpy3ky €€ paBHOJEHCTBYIO-
meid Q. Cuna Q npuilokeHa B CEpelMHE OTpe3ka AB M YHCIEHHO paBHa:
QO =ga=2-2 =4 xH. Ha puc. 1.25, b nokazaHo HampaBJje€HUE BHEIITHUX CHJI U pPEaK-

Uil pu paBHOBecHH pambl. HampaBienue peakiuu crep:kHeBoi onopsl BK BeIOpa-
HO B IIPEIIIOJIOKEHUH, YTO CTEPKEHb COKUMAETCS.

ITpu paBHOBecuu pambl ACE NEWCTBYIOIINE HA HEE CHIIBI COCTABJISIOT YPABHO-
BELICHHYIO IIPOM3BOJIBHYIO IUIOCKYIO cucremy cun (Q, F, X ,, Y, Ry, T, M) ~ 0.
Yenosust papHoBecus uMeroT Bun > Fy, =05 > F, =05 > M ,(F,)=0. Boraucisis

MPOEKIUM CUJI Ha OCU AX, Ay, IepBbIE 1Ba ypaBHEHUS U3 YCIOBUW PaBHOBECHUS TOJY-
41iM B BUJIE:

Y F=X4-Fcos30°-T=0; Y F,=Y,—-0+Rpg+Fcos60"=0. (L1

[Ipu cocTtaBiaeHUU TPETHETO YpaBHEHUS] MOMEHTHI CHUJI OyJE€M BBIYUCIATH OT-
HOCHUTEIBHO LIEHTpa A. B 3TOM ciydae nTMHUM NEHCTBUSA CUII X R Y {» COCTaBJISIIO-
IIMX PEaKIUI0 mapHupa A, TpoOXOoAsaT 4Yepe3 UEHTP A, IJIeYd CUJI PaBHBI HYIIIO, H,
CJIEI0BATEIbHO, MOMEHTEI 3TUX CHJI OTHOCHUTEIIBHO JAHHOIO LICHTPa paBHBI HYJIIO:
MA()?A)ZOa MA(YA)ZO-

[Ipu ompeneneHn MOMEHTA CHUJIbI F yaoOHee BOCMOJIb30BATHCS TEOPEMOM

Bapunsona. C 3T0il 11es1bI0 MPEICTAaBUM BEKTOP CHJIbI F' Kak paBHOACHCTBYIOIIYIO

JIBYX CHJI 131 u 132, napasuienbHbIX 0CaM Ax u Ay: F = 131 + 132 (cm. puc. 1.25, b). Be-
nuuuHbl cul F; u F, ompenensioTcs Kak NPOEKIMH CHIbl F Ha OCH KOODIMHAT:
F, = Fcos30°, F, =Fcos60°. Tlo TeopemMe BapuHbOHa MOMEHT CHibl F OTHOCH-
TENBHO eHTpa A PaBeH CyMMe MOMEHTOB CI F, U F, OTHOCHTEIBHO TOTO e IIeH-
pad: M (F)=M ((F)+M ,(F,)=F, -a+F, 2a.

B pesynbrare ypaBHeHUE paBHOBECHS B (POPME MOMEHTOB UMEET BU/

S M (F,) =—-0-0,5a+ Rza+M + Fcos60° - 2a + Fcos30° -a+T2a=0. (1.2)
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[ToncraBnss B ypaBHeHus paBHoBecus (1.1), (1.2) uucneHHble 3HAYEHUS U3
YCIOBHM 3aJa4yd, NOJY4YHMM CHUCTEMY YpPAaBHEHUI OTHOCHUTEIBHO HEH3BECTHBIX
X 4,Y,, Rp. Pemas sty cucremy, Hangem: X = 28,66 xkH; Y,= 59,66 xkH; Rj
=—60,66 xkH.

OtpunarenbHOe 3HauU€HHE BEIUYUHBI R O3HA4aeT, YTo (PaKTHUUECKOE HalpaBJeHUE
peakuuu R p CTEpKHEBOU ONOpel BK NPOTUBOIOIOKHO HANPABICHUIO, IOKA3aHHO-
My Ha puc. 1.25, b, 1. e. ctepkenb BK pactaruBaercs. Peakuus mapHUPHON OMOPHI

A — cuna R, — HaXoAMTCs Kak reoMeTpudeckas (BeKTopHas) cymma cun X , u Y.

Bennunna peakuuu R, = \/Xi1 +Y5 = \/28,662 +59,66% = 66,18 kH.

3agaua 9. [IpsamoyronbhHas pama ABCED

(puc. 1.26) B Touke A 3akperuieHa KECTKOM 3a-

nenkor. B Touke £ K paMe NMPUKPEIUIEHA HUTh,

cocrapisironias yroi 60° k ropusoHty. Jpyroi

KOHEIl HUTH, NepeOpOIIEHHbIN Yepe3 HEBECOMBIi

610K, HecéT rpy3 Becom P = 15 kH. Ha pamy  Puc. 1.26. Koncrpykuus pamer

JEUCTBYIOT: Tapa cwi ¢ MOMeHToM M =12 xH'M, cunma F', paBHas mo MOIYJIO
F =10 xH, npunoxennasa B touke C nox yriaom 30° K TOPU30HTaIBHOMY Y4YacCTKY
pambl BE, 1 paBHOMEpPHO pacrpeaeneHHas Ha oTpe3ke BC Harpy3ka WHTEHCHUBHO-

cteio ¢ = 2 kH/M. B Touke D nox yrimom 60° kK TOpU30HTY Ha paMmy IEUCTBYET CHIIA

—

G , yucnenHo paBHas 20 xH.
[IpeneOperas BecoM pambl, OMPENETUTh PEAKIMIO KECTKOM 3aJ€JIKU B TOY-
Ke A, ecii pa3Mmepsl pambl: a =2 M, b=1M, c=5M.
Pewenue
O6nexkToM paBHOBecus siBisiercs pama ABCED. CBsa3sMu B JTaHHOW KOH-
CTPYKLHH SIBIIAFOTCS KECTKAS 3a/I€JIKa paMbl B TOUKE 4 U HUTh, HATSHYTas rpy3oM P.

3aMeHsieM JeHCTBUE CBA3EH UX peakuusiMu. M3o00pakaeM peakiuio )KeCcTKoM 3ajer-

KU B TOUKE A B BUJC CHUIIbI, KOTOPYIO MPECACTABUM JABYMA €€ COCTABJIAIOIIUMHU _XA 141
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—

Y,, n napoii cun ¢ MmoMeHToM M , (puc. 1.27). Peakuus autu 7', NIpUIIOKEHHAS K

paMe B Touke E, HampaBjieHa BJ0JIb HUTH U YUCJIEHHO paBHa Becy rpy3a 7 = P. 3a-

MEHSEM pacHpe/esICHHYI0 Harpy3ky e€ pas-

Fh T}f __—

HonerctBytonie (. Cuna (Q mHpuiokKeHa B

cepeauHe OTpe3ka AB W YHCIEHHO paBHa:

QO =ga=4xH.

JIeCTByIOIIME HA paMy CUJIbl COCTABJISIOT

YPAaBHOBCIHICHHYIO IIPOMU3BOJIbBHYIO IINIOCKYIO

Puc. 1.27. BHemuue CHib cucremy cun: (Q, F, X ,,Y,, G, T,M)~0.

U peakluy CBsI3eil Mpu paBHOBECUU .
pambl VYcioBuss paBHOBECUS JJIsi TaKOM CHUCTEMBI

o Y Fy, =03 Y F, =0; Y M (F;)=0.
BriOupaem cucteMmy koopauHaT XAy, HAampuMep, Kak Mmoka3aHo Ha puc. 1.27,

¥ COCTaBIISICM YPaBHEHHSI PAaBHOBECHSI:
Y F. = X, —Fcos30° + Tcos60° — Gecos60° = 0; 3)
Y F, =Y, —0—Fcos60” + Tcos30” + Geos30™ = 0. 4)
MomeHTbl cun OyfeM BBIYUCIATH OTHOCHUTENBHO LieHTpa A. B sToM ciyuae
MomenTl cun X , u ¥, paabl mymo: M (X ,)=0; M ,(Y,)=0.

[Ipu ompenenennn MoMeHTa CWiIbl F yJOOHO BOCHOJIB30BAaTHCS TEOPEMOU

—

Bapunbona. C 3To# 11€JIbIO0 TPEACTABUM BEKTOpP CHJIbI F KaK PaBHOJICUCTBYIOILYIO

—

IBYX cull I, U Fy, napaIenbHbIX 0csaM Ax u Ay: F :Fx + F’y (cm. puc. 1.27). Be-

— —

JINYUHBI CHJI Fx 141 Fy OIIpEACIAIOTCA KaK IIPOCKIHWHU CHUJIbI F nHa ocu KOOpAHWHAT:

—

F, =Fcos30°, F, =Fcos60". Ilneqo Bekropa cuibl F.

. OTHOCHUTENBHO ILieHTpa A4

paBHO ¢ (Kak JyIMHA NEpPHEHAUKYISIpa, MPOBEAEHHOTO U3 LIEHTpa A Ha JMHUIO JeH-

CTBUSL Citbl F)), muiedoM cuiisl F), siBisiercst paccrosiHue a. Ilo reopeme BapuHbona
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—

MOMEHT CUJIbl F' OTHOCHUTEJIBHO LIEHTpa A paBeH aiaredpanyeckod cyMMe MOMEH-

TOB cu1 F, u Fy OTHOCHUTEIILHO TOTO € IICHTpa:
M ((F)=M (F)+M 4(F,)=F,-c—F, -a = Fcos30° - c — Fcos60° - a.
AHAJIOTHYHO BbIYKCIIsieM MOMeHTbl et G u T: M 4 (G) = Gcos30° - (a+b);
M 4(T) = —Tcos60° -c+Tcos30° -(a+b). B pesynbrare ypaBHEHHE MOMEHTOB
UMEET BUJI:

S M ,(F,) = Fcos30° - ¢ — Fcos60° - a — Tcos60° - ¢ + Tcos30° - (a + b)+
+ Gcos30° - (a +b)— Q% ~M+M ,=0. (1.5)

[ToncraBnsst B ypaBHeHus: paBHoBecus (1.3) — (1.5) uuciieHHbIE 3HAYCHUS U3
YCIOBUH 3aJaud, TMOJYy4YHMM CHCTEMY YpPaBHEHHH OTHOCHUTEJIBHO HEW3BECTHBIX
X4, Y, M, , oTkyna Hanném 3HaueHus peakuui: X ,= 11,16 xH; Y, ,=-21,31 xH;
M ,=-70,73 H'M. 3HakM NOKa3bIBalOT, YTO COCTABJIAIOLIAS Y | CHIIBI pEakLuu

JKECTKOM 3aJCJIKU 1 MOMCHT pCaKIuH MA HamnpaBJICHbI B ITPOTHUBOIIOJOXHYIO CTO-

poHy. BenmuuHa Cuibl peakliMM )KECTKOM 3a4€NKu R, =/ X j +Y j = 24,05 xH.

YupakHeHus
Ynpaxuenue 1.1 Ynpaxuenue 1.2
'Q'L_F i 3 < 30 [ -
s T
bi'l P q
g 1 W . L] P
o L 1
60°75 pl {4 b
i y :_OE ¥ L"
a=3m, b=1m, c=2 M, A By * V5
P=15 i, M=3 xHm =5 xHm P b=1mc=3?’f"’_’§”
Hafitil pesrapio cTepiHel 5K, CF W= 3’ wEI q’: 3 ¥ Em
M pearIpHo MapHpa A P=2 I F=4xi
HafTtu pear 0 mapHpoB.AHE

Puc. 1.28. 3aganus s caMOCTOSITENLHOTO pelieHus1. Ynpaxkaenus 1.1, 1.2
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VYnpaxnenue 1.3 VYnpaxuenue 1.4

e ! r
M |
AY N s
: " 3
Toa | b _wF
a=1m, b=21M, F=2xH,
P=3kH, M =3 xHum, a=3m, b=1m, P= 2 kH, =3 kH,
. g =2xHmMm =3 xH M, qg=2kH/M.
Hatitu PeakIao HeCTHOM 380l Hafitia pearIHED H.'[HFIHHI:'OBA 1o

Puc. 1.29. 3apanus st caMOCTOSITEILHOTO pelieHus. Ynpaxuenus 1.3, 1.4

1.4. PaBHOBecHe CHCTEM TeJ

CBsi3u, COCIMHAOIINE YACTH KOHCTPYKIIUU, Ha3bIBAIOTCSI BHYTPEHHUMH B OT-
JUYHME OT BHEIIHUX CBS3CH, CKPETUSIONINX KOHCTPYKIIMIO C BHEITHUMU TEJIaMU, HE
BXO/ISIIIIAMU B TAHHYIO KOHCTPYKIIHIO.

OnxuM K3 cnocoOOB pelIeHUs 3aJay Ha PaBHOBECHE CHJI, IEMCTBYIOIIUX Ha
COWICHEHHYIO KOHCTPYKIIHUIO, SIBIICTCS pa30MeHHe KOHCTPYKIHH HA OTIeJbHbIe
TeJla ¥ COCTaBJICHUE YPaBHEHUN PABHOBECHS ISl KAXKIIOTO M3 TEJ, BXOAAIINX B KOH-
cTpykiuio. B ypaBHeHUsT paBHOBECHs OyIyT BXOJUTH TOJBKO CHIIBI, HEMOCPEICTBECH-
HO TIPUJIOKEHHBIE K Telly, paBHOBECHE KOTOpOro paccmarpuaercs. Ilpu 3Tom pe-
AKIMU BHYTPEHHMX CBf3eil, MPUI0KEHHbIE K Pa3HbIM TejaM, OyIyT MONMAPHO

PAaBHBI 11O MOAYJII0O H ITIPOTUBOIIOJJO0KHBI 110 HAIIPABJICHHUIO.

[Ipumeps! penreHus 3a1a4 HAa paBHOBECHE CHCTEM TeJl

3apaua 10. Tuck Becom Q = 100 kH onupaercs Ha BEpTUKAIbHYIO CTEHKY H

—

Ha HaKJIOHHYIO O6anky AB. Ha auck nelictByet cuna F', paBHas no BennuuHe 50 kH

—

(puc. 1.30). JIunusa aeictBust cuiibl F IPOXOIUT Yyepe3 LEHTpP Aucka noa yriom 30°

K €TI0 BCPTUKAJIbHOMY NUAMCTPY.
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Onnopoanas 6anka 4B Becom G = 80 kH 3akpemniieHa B TOuke A MIAPHUPHO U
yaepxuBaercs noj yriaom 60° k cTeHe npu mno-
MOIIM BEPTUKAIBHOTO TPOCA, OJUH KOHEI KO-

TOPOTO 3aKpervi€H Ha Oayike B TOUKe B, a aApy-

roii — mepeOpoiieH yepe3 OJOK W HECET Tpy3

BecoM P. OmnpenenuTs AaBiI€HUE IUCKa Ha

CTEHKY M Ha 0aJIKy, peakIuio mapHupa A 1 Bec

rpy3a P, yaepKuBaromui KOHCTPYKIHUIO B PaB- .
Puc. 1.30. PaBHOBecue cocTaBHOMI
HOBECHUH, eclii niuHa Oanku AB (= 6 M, panu- KOHCTPYKIHMH
yc qucka r =1 M.
Pewenue
OObeKT paBHOBECHUS BKJIIOYAET OanKy M JUCK W MPEICTaBIsET cO0O0M COCTaB-

HYIO0 KOHCTpYKIHIo. Onopa aucka Ha 6aliky B Touke D SIBISIETCS BHYTPEHHEH CBSI3bIO

KOHCTPYKUMHU. PaccMOTpUM paBHOBECHE AUCKA U OATKU OTAEIBHO.

OcBobOoxaaeM auck ot cBszeid. Ha nuck peiictByer cuiia Beca O, cuiia F u

— —

peakunu N ¥ R omop AuCKAa HA CTEHY B Touke K u
Ha Oanky B Touke D (puc. 1.31). Cuibl, mpuitoxeH-

HBIC K IUCKY, COCTABJIAIOT IIJIOCKYIO CUCTCMY CXOJsd-

muxcsi cui. BeibepeM cuctemy KOOpAWHAT, Kak IO-

Ka3aHo Ha puc. 1.31, u cocTaBUM ypaBHEHUsI PaBHO-

BCCHUA:

Puc. 1.31. Buemnue Cuibl > F,. = —Fcos60° — Rcos60° + N =0; (1.6)
" pCaKIMu CBA3CU

MIPU PAaBHOBECUU JTUCKA

2 Fy, = —Fcos30° + Rcos30° —Q =0.  (1.7)

PaccmoTpum paBHOBecue 6anku AB (puc. 1.32).

—

Ha Oanky neicTBytoT cwia tsbkectd G, peakums mapHupa A, (Ha puc. 1.32

IIOKa3aHo €€ pa3yIoKeHHe Ha cocTaBisitomme X 4 u Y, ), peakuust HUTH ', YUCIEHHO

paBHas Becy rpy3a P, u cuna R' naBneHus nucka Ha Oanky. Cuia gaBineHust R’ mpo-
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—

TUBOTOJIO)KHA peakuu R omopsl AMcKka Ha OalKy M 4uCIeHHO paBHa el. Cucrte-

macun (X ,,Y,, G, T, R'), neiicTBylommux Ha

Z

o
ﬁ OaJIKy, SIBISIETCS MPOU3BOJIBHOW IJIOCKOM. Y cio-

BUS paBHOBECHs TakoW cuctemsl cur: Y F. =0;
_ Ll SF,=0; M (F)=0.

BriOepem ocu, kak nmokazaHo Ha puc. 1.32,

N COCTaBMM YpPaBHCHHA PaBHOBCCH:A, I10JIaras

Puc. 1.32. Cuibl, ISHCTBYIONIME  1oyky 4 [eHTPOM, OTHOCHTENBHO KOTOPOTO HpPO-

Ha 0aiKy, Ipyd paBHOBECHH

HN3BOAATCA BBIYUMCICHHUA MOMCHTOB CHII:

> F,.= X, + R'cos60°=

2 F, =Y, —Rcos30° -G+T =0,

S M ,(F,)= —R'-AD - G-§COS3OO + Tlcos30°= 0.

0, (1.8)

(1.9)

(1.10)

Jo6aBuB k ypaBHeHusM (1.8) — (1.10) paBHoBecust 6anku AB ypaBHenus (1.6),

(1.7) paBHOBecHs AucKa ¢ y4ETOM, 9YTO R'= R, OJyYUM CUCTEMY IIATH YpaBHEHUH C

IIATBHO HCU3BCCTHBIMU. HO,Z[CT&BJIHH JaHHBIC M3 YCJIOBHA 3aga4M U pciiasi COBMECT-

HYyI0 cuctemy, Hauaém: R= 165,47 xH; N= 107,74 xH; P = 95,26 xH;

X, =—82,73 kH; ¥,= 128,03 kH.

Cuna JAaBJICHHUA OHCKAa Ha CTCHY paBHa

—

MOJYJII0 peakiuu omopbl N U HamnpaBieHa B

IIPOTHUBOIIOJOXHYIO CTOPOHY, CHJIAa [O4BJICHHA

nMcka Ha Ganky paBHa R’

3apaua 11. KpoHIITEH COCTOUT U3 TOpHU-
30HTAJIbHON Oanku AD, MpUKpETJIEHHOW K Bep-
THUKAJIbHOW cTeHe B Touke A, u orkoca BC, co-

enuHEHHOTO ¢ Oankoit AD B Touke C moj yriom

y
L]
L J
L]

Puc.1.33. PaBHOBecHe KpoHILITEHHA
KaK COWIEHEHHOW KOHCTPYKIUH

60° 1 NPUKPEIIEHHOTO K BEPTUKAIBbHOU cTeHe B Touke B (puc. 1.33). Bce coenune-
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HHS IIapHUpHbIE. Ha KOHCTPYKIHUIO JEHCTBYIOT CHiia F, MPUIIOKEHHAs B TOYke D
nop yriiom 30° k BepTUkanu U paBHas o moaynto =10 kH, napa cun ¢ MOMeHTOM
M = 8 kH'M 1 paBHOMEpHO pacnpeelieHHasl Ha oTpe3ke BK Harpy3ka MUHTEHCHUBHO-
cthio ¢ = 3 kH/M. B Touke K k Oanke BC mpukperneHa HUTb, APYroil KOHeI KOTo-
poii, mepeOpoIIeHHBIN Yepe3 HeBecoMble OJoKH, HecéT Tpy3 Becom P =35 kH (cm.
puc. 1.33).

Onpenenutp peakuuu mapHupoB A, Bu C,ecimma=2m,b=1M,c=3 M, aHa
oTpe3ke KL HUTh HATAHYTa BEPTHKAJIBHO.

Pewenue

PaccMoTpuM paBHOBeCHE KaXkJI0M M3 COCTABHBIX YacTe KOHCTPYKLUU — Oai-

ku BC u 6anku AD. OcBoOoXmaeM Oankyd OT CBS3EH U 3aMEHSIEM WX PEAKIUSIMHU

(puc. 1.34).

Puc. 1.34. PaBHOBecHE 3JIEMEHTOB KOHCTPYKIIUM KPOHIITEHHA:
a - CWJIBl, AercTByone Ha 6anky BC; b - cunbl, neicTBytonme Ha 6anky AD

Ha puc. 1.34, a noka3zaHbl peakuud BHEIIHUX U BHYTPEHHUX CBs3eil Oanku

—

BC : peaknus RB mapHupa B, peakuus HUTU 1, paBHas 1O BEJIUMYMHE BECY Ipy3a,
T'=P wu peakuus RC BHyTpeHHero mapHupa C. Peakiuu mapaupoB B u C npen-

CTaBJICHBl B BUJE Pa3JIOKEHUSA Ha cocraBisromme Xp, Yp u X, Y-. 3amensaem

—

PAaBHOMEPHYIO Harpy3Ky paBHOAEHCTBYyromIei cuinoi O, NpUiioKeHHOW B cepearHe

otpe3ka BK (cM. puc. 1.34, a) v uuciienHo paBHoit Q =¢q - BK = g -% =q-2a.
Ccos
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Cucrema cui (Q, X B> Y B> X Co ?C, T), neucTBytomas Ha 6anky BC, sBusercs

IIPOM3BOJILHOM TIOCKON YpaBHOBELIEHHOM cuctemoi cuil. Beibepem ocu koopauHat
xBy, kak noka3zaHo Ha puc. 1.34, a, u coctaBuM ypaBHEHHs paBHOBecus. IIpu 3ToM

MOMCHTBI CHUJI 6yz[eM BBIYHCJIATH OTHOCUTCIIBHO LICHTPA C:
S Fp = X +0c0s30° — X =0; (1.11)

> Fy, = Y5 —0cos60° +T — Y. =0; (1.12)
SM-(F,) = Xg -AB—YB(a+b)—Tb+Q(CK+%BKj =0, (1.13)

rne AB =(a + b)tg60°; CK =2b; %BK =a.

Paccmotpum paBHoBecue 6anku AD (puc. 1.34, b).

Ha Ganky geiictByer cuna F, peakuus R 4 mapHupa A u peakuus Rb BHYT-
penHero mapHupa C. Peaknus 1% paBHA MO BEJIMYMHE W MPOTHUBOMOJIOXKHA IO
HaNnpaBJICHUIO PEAKIUU RC- Ha puc. 1.34, b peaxius R 4 TIpEeICTaBlIeHa COCTaBIIsA-
ommmu X , u Y, peakuus Ry — coctapisiomumu X u Y. IIpu aToM cremyer
oT™MeTHTh: X =X Yo =Y.

BriGepem ocu koopamHaT XAy Kak mokazaHo Ha puc. 1.34, b, u coctaBuM

YPaBHCHUA PAaBHOBCCUA OanKu AD, BBIYHCJIAST MOMCHTBI CHUJI OTHOCHUTCJIIBHO IICHTpPA

C:

Y F.=—-X,+ X —Fcos60® =0; (1.14)
Y F, =Y, + Y0 + Feos30°= 0; (1.15)
SMq(F,)=-Y,(a+b)+ Fcos30° -c—M =0. (1.16)

Pemrast coBmectHo cuctemy ypaBHeHui (1.11) — (1.16) ¢ yuéToM MCXOAHBIX JAHHBIX
3a7a4M ¥ paBeHCTBA Moxyiel cun X = X u Yo =Y/, HaxonuMm:
X,=599«H, Y, =599 kH, X =10,99 kH, Y, =—- 14,65 xH;
X =0,6xH, Y =— 13,65 kH,
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R,=+X%2+Y2=847«xH, Rp =/ X2 +Y2 =1831xH,
Rg =+/X3+Y3 =13,65kH.

3amaua 12. BeptukanbHas 6anka AB ¢ ropu3oHTanbHOU nepexiaaudHon LC

3aKpPCILICHA B TOYKE Ac ITIOMOIIBIO ’KECTKOHU 3a- g

nenku (puc. 1.35). Haknonnas 6anka EC c yr- 0

YYYYYY

JIOM HaKJIOHa K Topu3oHTy 60° touke C miap-

HUPHO MPUKPEIUIEHAa K TOPU3OHTAJIBHON mepe-

kinagune LC 6anku AB, a B Touke E onupaetcs

Ha KaTOK YCTaHOBHeHHBIﬁ Ha FOpHSOHTaHBHOﬁ

noBepxHocTd. Ha KOHCTPYKIMIO JeWCTBYIOT

Puc. 1.35. PaBHOBecue

PaBHOMEpHO pacIipefieieHHasl Ha oTpe3kax BL u e
COUICHEHHOM KOHCTPYKIHN

DE wHarpy3ka ¢ OJWHAKOBOM HHTEHCUBHOCTBHIO

g =2 xH/M, cuna F, npuioxeHHas B Touke D TepreHanKyspHo oanke EC u pa-
Has 1o BenuuuHe F = 10 xH, u napa cun ¢ momentom M = 5 kH-m. Onpenenuts pe-
aKIIMIO )KECTKOM 3a1enku A u peakuuu mapaupoB C u E, ecinu mapameTp a, onpeze-

JSIOIUN pa3Mepbl KOHCTPYKIIMH, paBeH a =2 M.

Pewenue

PaBILCJ'II/IM CUCTECMY Ha

nBe yactu no mapuupy C u

paccMOTpUM paBHOBecue Oa-

1ok ABC u EC oTIensHO.

Paccmotpum 6anky ABC

(puc. 1.36, a). 3ameHum pac-

NpEeIeJICHHYI0 HAarpy3Ky HKBH-

Puc. 1.36. PaBHOBecue 3JIeMEHTOB KOHCTPYKIIUHU: -
a - CHIIbl U PEaKLMK CBA3CH, IeHCTBYIoIMe Ha Oanky AB;  BajleHTHOW cuiiol (J;, YHUCIIEH-
b - cuIbl ¥ peakuuu cBssel, aeiictpyromue Ha 6anky CE

HO paBHOH ;= qga =4 xH. Ha Oanxy neiictByer cuna Q;, napa cui ¢ MOMEHTOM M u

peaKkuuu CBs3er — KECTKOM 3aJ1eJIKu B Touke 4 u mapaupa C.
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Ha puc. 1.36, a n3o0paxena peakius )KeCTKON 3aJIeNIKh B TOUKe 4 B BUJIC CUJIBI,

Pa3loXKEHHOW Ha cocraBsromme X 4, Y,, U mapel ¢ MoMeHTOM M, . Peakuusa Rp

mapHupa C 1nokasaHa pasjiokeHueM Ha cocrasisitomue X -, Y. Cuibl 006pasyror npo-
U3BOJIBHYIO IDIOCKYIO CUCTEMY.

BBeném cucremy KOOpJIMHAT, Kak MoOka3aHO Ha puc. 1.36, a, u coctaBum
ypaBHEHWMSI PAaBHOBECHS OAJIKH, BLIOPAB IIEHTPOM BBIUMCIICHUS MOMEHTOB CHJT TOUKY A.

Nwmeem cucremy

ZMA(ﬁk):—MA—Ql-(2a+%j—M+YCa—Xc2a:0. (1.18)

PaccmoTtpum teneps paBHoBecue Oanku EC (puc. 1.36, b). 3amenuMm pacmpeie-

JEHHYIO Harpy3Ky SKBUBAJIECHTHOU cuiion (), , MPUIOKEHHOU B cepennHe oTpeska D u

99

cos60°

paBHOU O, = = ¢ -2a =8 kH. Ha Oanky AefCTBYIOT CHJIBI Q2 , F, peakumst R £

TIOJIBY)KHOMW OTOpbI — KaTtka £ u peakuust R mwapuupa C. Ha puc. 1.36, b peakims Rp
TOKa3aHa B BHIE pasjiokeHHsi Ha coctapisonme X, Y. Ipu atom cwnel X, Y

v 4 '
HaIpPaBJIEHbI [IPOTUBOIOJIOKHO cUlaM X -, Y- W paBHbI UM IO MOIyIrO: X~ = X(;
Yo =Y{ (em. puc. 1.36, a, b).

HeiictBytomue Ha 6anky EC cuibl 00pa3yloT YpaBHOBEIIEHHYIO MTPOU3BOIbHYIO
IUIOCKYIO cucTeMy cuil. BeibepeM cucreMy KOOpAMHAT, Kak Moka3aHo Ha puc. 1.36, b, u

COCTaBUM YPABHCHHA PABHOBCCHS, BBIYHUCIEIA MOMCEHTBI CHJI OTHOCHUTCIIBHO ILICHTPA C.

[Tomyunm:
S F,. =0,sin60° + Fcos30° + X =0, (1.19)

2 Fy =Rp — 0,c0860° — Fsin30° - Y. =0, (1.20)

ch(ﬁk)zF-[ 2 2aJQ2-[ 24 aJ+RE-2atg3O°=O. (1.21)
c0s30° cos30°
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[TonctaBum B coBMecTHYIO0 cucteMy (1.17) — (1.21) ucxonueie naHHbIe 3a/1a4u

M, BOCIIOJTb30BABIIIHCH TEM, YTO MOIYIH ciil X, Yo u X[, Y/ paBHEI, HaiinéMm:
X,=11,59kH; Y,=-2776 xH; M ,=42,87 xH"m;
Xc=-1559xH; Y-=2,776 xH; Rp=11,76 xH.

[TonHblE BEIMYMHBI CUJ PEAKLMM KECTKOW 3aJ€]IKA U B3aMMHOIO JaBICHHS B

maprnpe C: R, =/ X5 +Y;=1191kH; R =/ X} + Y2 = 15,83 H.

Ynpaxkuenus

VYnpaxuenue 1.5

a9

Ynpaxuenue 1.6

Bec mapa
g FP=2xH

=2 M b=1 m, r:.=1 M, d=5M,
g=3xHM F=4 kH.
Hafiti pearipio #ecTKOH 38081 B

ToUKe A, pearliio Waptipa 5
H peakiiie ollopkl B TouKe O

F=1m F=8xH.
Hafti peasapdo wecTKOH 380k
B TOUKe .4, pearipdo WapHipa 5B,
PEAFINO OMOphI apa B TOUKax ) K &

Ynpaxuenue 1.7 Ynpaxuenue 1.8

|
o 8|
| Bec mapa
¥ ! F=10H,
607 a F=5H
F :
F=4xH, 6 P=3xH, M=2xHnm, BC=34A8=3m, C
a=2m, b=3m, c=1m HafiTi peariiio wecTKOH 3a0 e A,
Hafiti pearipio 5a0emdi A, pEAKIHIO cTepdHA DF
WapHHpa £ ¥ peaklpfo ollopbl 5

W peariiio OMophl B TOYKe 5

Puc. 1.37. 3aganus asig caMoCTOSATENBHOTO pelieHus. Ynpaxaenuss 1.5 — 1.8
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1.5. IIpou3BoJibHAsI IPOCTPAHCTBEHHAN CUCTEMA CHJI

MoMeHTOM CHJIbl OTHOCHTEJIbHO OCH HA3LIBAIOT MOMEHT BCKTOpa IMPOCKINH
ATOM CHUJIBI Ha IJIOCKOCTD, IICPICHAUKYIIAPHYIO OCH, OTHOCHUTCIIbHO TOYKH IICPCCCUC-

HUs ocu ¢ miIockocThio. Ha puc. 1.38 no-

\F
I \ / Ka3aHO BBIUMCIICHHE MOMEHTa Cujbl F

OTHOCHUTCJIBHO OCH Z:

¥ _ .
‘?E\J Mz(F):MO(ny):nyha

xy

(x») rae O
X, J1C — TOYKa HepecequI/IH OCH zZ C IIJIOC-

Puc. 1.38. MoMeHT cuibl oTHOcuTeapHo — KOCTRIO X)),  TICPIICHIUKYIPHON  OCH  Z,

ocn F,,— BEKTOp MPOEKIMH CHIbI F Ha T1I0C-
KOCTb Xxy; h — 1e4o cuiibl F,, OTHOCHTETbHO HeHTpa O. MOMEHT CHJIbl OTHOCHTEIIb-

HO OCH CUMTAETCA IMOJIOKUTEIbHBIM, €CIIU MPU B3IJIAE C MOJOKUTEIBHOTO HAMPAB-
JIEHUS OCH OH CO3Ja€ET BpalIEHUE NMPOTUB X014 YACOBOW CTPEIIKH.

PaBHOBecHe MPOCTPAaHCTBEHHOM CHUCTEMBbI CHJI. /(1151 paBHOBECUSI TPOCTPaH-
CTBEHHOW CHUCTEMBI CHJI HEOOXOAMMO U JOCTATOYHO, YTOOBI CYMMBI TPOEKITHI BCEX
CHJI Ha OCH TIPSIMOYTOJILHON CHCTEMBI KOOPAWHAT X, V', Z OBLIIN PaBHBI HYJIIO U CYMMBI

MOMEHTOB BCEX CHJI OTHOCUTEIBHO TEX KE OCEH TaK)Ke ObUINM PaBHBI HYIIIO:
2 Fo =05 2, =05 2 F. =0;
SM (F)=0; YM (F)=0; ¥M_(F,)=0,
rae Fyy, Fy,, Fj,— NPOCKINH BCEX CHII HA KOOPAMHATHBIC OCH; M (F,), M, (F,),

M _(F},) — MOMEHTHI BCEX CHJI OTHOCUTEIBHO BBIOPAaHHBIX Ooceil, k=1, 2, ...

IIpumepsl pelieHus 3aa4 HA paBHOBeCHE POCTPAHCTBEHHBIX CHCTEM CHJI

3amaua 13. ['opuzonTaneHbId Ban (puc. 1.39) 3akpemieH B noamsatHuke C u

noamunHuke K. Ban umeet mkuB B paauyca R v mikuB D paaunyca r.
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O06a mkuBa MepneHauKyJIsIpHbl ocu Baja. Pykosts AE napannensHa ocu CXx.

Hurts, yaepxuaronias rpy3 J, CXOAUT €O MIKKMBa [ MO KacaTeIbHOM B TOUKE L
napauienabHo Iiockoctu zCx,
TaK 4TO paguyc mkusa D, mpo-
BEJIEHHBIM B TOYKY CXOJa HH-
TH, COCTABJISIET C BEPTUKAJb-
HBIM IHameTpoM yrou 30°.

Ha Ban nenicTByroT CHIIBL:

F, P v napa cuia ¢ MOMEHTOM

M. Cuna F HaxoIuTCs B IUIOC- Puc. 1 39. PaBHOBecue Baia

KOCTH, napauienbHol zCy, u coctaBisier yron 60° ¢ HanpasieHuem ocu Cy. Cuna

—

P npuniokeHa B HWKHEN TOYKE LIKUBA B, mapajuienbHa IockocTd zCx U COCTaBIIs-

et yron 60° ¢ HanpaienueMm ocu Cx. OnpenenuTs BeC yaepKuBaemoro rpyza O u

peakuu MOJIIUIHNKA U noanstHuka, ectu P=4xH; F=2xH; M = 3 xH-m;
R=06mM, r=03M;, a=0,8M; b=0,4 M.

Pewenue
Paccmorpum  paBHOBecue

Basia. Ha Ban neicTBYIOT aKTUBHBIE

— —

cunel I, P, mapa ¢ momeHToM M
U peakuuu cBsazen. CBA3IMU SIBIISI-

I0TCSI HUTh, HaTsAHYyTas rpy3oMm Q,

moamsaTHUK C u nommuunHuk K.

OcBoOOKIaeM Ball OT CBSI3€H, 3a-

MCHAA HX HeﬁCTBHe pCaKnusAMHU.

Puc. 1.40. AxTuUBHBIE CHJIBI U pEAKLIUU CBSI3€EH,
HeﬁCTBVIOHlI/IC Ha BaJll, IITPHU €TI0 PaBHOBCCHUHN PeaKHI/IIO RC MOJIISITHUKA C pac_

KJIaJbIBa€M Ha TpU cocTraBisawomue: X, Y-, Z,, HanpasieHHbIE BIOJb KOOPAU-

HaTHBIX ocedl (puc. 1.40). Peakuusa Ry nomgmmnuauka K JIEKUT B IUIOCKOCTH, HEp-
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NEHIUKYJIAPHONH OCH Baja, U €€ COCTaBJIIOIMMU OynyT Bektopa Xy, Zy , Halpas-

—

JICHHBIE BJIOJIb KOOPJIWHATHEIX Ocel X, z. Peakius autu T HampamieHa BIOJIb HATH
OT TOUYKH L 1 10 MOJYJIIO paBHA Becy rpysa Q.

AKTHUBHBIE CHUJIBI M PEAKIMM CBS3€H COCTABISIOT MPOU3BOJIBHYIO TPOCTPaH-
CTBEHHYIO YPaBHOBEIICHHYIO CUCTEMY Ccwil. [Ipu cocTaBieHnyn ypaBHEHHI paBHOBE-
cus 300pa3uM BaJl BMECTE C JICUCTBYIOIIMMH HAa HETO CHJIAMH B MIPOCKITUAX Ha KO-

OpJAWHATHBIE TI0CKOCTH (puc. 1.41).

b l" b I b I a I a F“Z
F _ [T] “E HEC"
60° 5 X I
EF A |15 K C T, ¥
! [] T_i
c b a o a .
3 E B i i i}
Fz L e
] T —
| X cl Yo
A i s F
PEI_'H'_ J?K' "TE nu?c
L B

Puc. 1.41. Ban u n1eiicTByIOIIME HA HETO CUJIbI B TPOCKIIMAX
Ha KOOPJUHATHBIC IJIOCKOCTH:
@ — BUJI BaJla B IPOEKIIMU Ha IIOCKOCTh ZCX € TOJIOKUTEIBHOTO KOHIIA OCH V;
b — Buj1 Basa B MPOEKIHMHU Ha TIIOCKOCTH ZCy € TOJI0KUTEIBHOTO KOHIIA OCH X;
¢ — BHJI Bajia B IIPOEKIMH Ha IIOCKOCTH XxCy € MOJI0KUTEIBHOIO KOHIIA OCH Z

Ha puc. 1.41, a nokazanbl npoeKIuy Bajia U BCEX CUJI Ha TIOCKOCTh zCx. Bri-
YUCTISISE MOMEHTBHI IPOEKUHUM CUJI OTHOCHUTENBHO TOYKH C, MOJyYUM 3HAYEHUS MO-
MEHTOB 3THUX CHJI OTHOCHUTEJIBHO OCH y. IIpu BBIUMCIEHUHM MOMEHTOB CHJI OTHOCH-
TEJIbHO OCH X JOCTAaTOYHO BBIYMCIUTH MOMEHTBI MPOEKIUN CUI Ha TIOCKOCTh zCy

otHocHuTenbHO Touku C (puc. 1.41, b), a BplUMCIAL MOMEHTHI MPOEKIHMI CHUII HA
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IIJIOCKOCTb ny OTHOCHUTCIIbHO TOYKH C, IMOJIy4rMM 3HAYCHHA MOMCHTOB CHJI OTHOCH-

TenbHO ocu z (puc. 1.41, ¢).

BenuuuHbl NPOEKLIUI CHII ompenensrorcs paseHctBamu: 1 = Pcos30°;
P, = Pcos60”; T, =Tcos60; T, =Tcos30°; F, = Fcos30"; F, = Fcos60°.
CocTaBnsieM ypaBHEHHS PaBHOBECHSI:
2 Fy = Pcos60” + Xy +Tcos30" + X =0; > F, = Fcos60” — Y. =0;
> F,, = Pcos30° + Zy —Tcos60° + Z, — Fcos30° =0;
S M (F,)=Tcos60° -a —Z - 2a — Pcos30° - (2a + b) +
+ Fcos30° - (2a + 2b)=0;
> M ,(F;)==Fcos30° -a— Pcos60” - R+ T -r—M =0;

SM_(F,)=Tcos30° -a+ X - 2a + Pcos60° - (2a + b) — Fcos60° -a=0.
HO,Z[CTaBJIHH HCXOAHBIC JAHHBIC 3aJJa4u, IMOJIYUUM CHUCTCMY IICCTHU ypaBHeHI/Iﬁ

C IIECThIO HEM3BCCTHBIMMU, pEIllasad KOTOPYIO, HaﬁﬂeM
Xc=-8,09kH, Y- =1xkH, Z- =4,65xH, Zy =2,92 xH;
Xy =— 10,02 kH, T= 18,6 kH.
PeaKHI/H/I IMOAIIMTHHUKA U IMMOJAIINUITHHUKA:
Ro = X2 +Y2 +22 =94xH, Ry =\ X2 + Z2 = 10,44 kH.

Bec ynepxxuBaemoro rpy3a Q paBeH peakuuv HUTH 7.

3apaua 14. OnHopoaHas npsmoyroaeHas mTa (puc. 1.42) Beca 25 xH npu-
KpEIJIEHa K MOy MPY MOMOIIM AapOBOro MapHUpa A, NOJMUIHUAKA B U yAepKuBa-
€TCsl B BEPTUKAJIbHOM IOJOKEHUH cTepkHeM CO, JlexaluM B INIOCKOCTH, NEPIEH-

JTUKYJISIPHOW TUIOCKOCTH IUIMTHI TaK, YTo ZCOB = 60°. B mI0cKOCTH IINTHI HAa HEE
JEUCTBYIOT Iapa cuia ¢ MoMeHToM M = 6 kH'™m, cuna F|, paBnas F; = 10 xH, npu-
JIO’KEHHASI HA BEPXHEW CTOpOHE IMTHI B Touke H noa yraom 30° k muauu EC, u cu-

nafF,, pasHasg F, = 5 xH, mpuwioxenHass B Touke D napajuielIbHO CTOpoHEe AB.
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B Touke E K mumTe NpUKpPEIUIEH TPOC, HA

Z“E 3;1 o o JIPYroM KOHIIE KOTOPOTro, TMEPEKUHYTHIM
K B = yepe3 Onok K, MoABENIEH Tpy3 BECOM
. JLT < 0 =20 xH. Otpesok Tpoca EK nepneHau-
o A 5 KYJISIPEH TIOCKOCTH TUTHTHI.
69:;/ S OnpenenuTes peakiuu mapHupa A,
* o’ noaAmunHuka B u peakuuto crepxHsa CO,

€CIM IMpuHA IUIMTBI AB = 3 M; BbICOTa

Puc. 1.42. PaBHOBECHE TUIUTHI AE =2 wm; EH=HC, CD = DB.
Pewenue

Paccmorpum paBHoBecue mintbl ABCE. Ha munty 1eiCTBYIOT aKTUBHBIE CHJIBI

F, F,, cuna TsSHKECTH IIIMTB P, mapa cuil ¢ MOMeHTOM M u peakuuu cBsizel. Cs-
3MU SIBJISIOTCS NIPOCTPAHCTBEHHBIN IIApHUP A, HWUTh, HATAHyTasd Ipy3oM O, mOx-

IIUIHUK B 1 HeBecoMbll ctepxenb CO.

Bribepem cuctemy KOOpAMHAT, Kak

nokazaHo Ha puc. 1.43. OcBobOoxmaaem TUIH-

Ty OT CBA3EH, 3aMEHSIS NX AEUCTBUE PEAKIU-

smu. Peaximio R 4 mapHupa A packiajbliBa-

eM Ha Tpu cocrasmaomwme: X 4, Y, Z,, O

HanpaBJICHHBLIC BJ0JIb KOOPAWMHATHBIX OCEH.

—

Peakuusa Hutm T HampaBiieHa BIOJb HUTHU
Puc. 1.43. Cuiibl, elicTBYIOIIME HA
napajuieibHO OCH AX W paBHaA Becy TIpy3a IUTATY, TIpU €€ paBHOBECHUHU

I'=Q, peakuusd Rp NOAIMIHUKA B pacnojoKeHa B IUNIOCKOCTH, NEPIEHIUKYIISAP-

HOW ocu Ay, U MPEJICTaBJIEHA B BUJE JABYX CBOUX COCTaBIAOIUX X p, Zjp, peakuus

—

S HeBecoMmoro ctepkHss CO HampaBiieHa BIOJb cTepxHsA. HanmpaBieHus: akTHBHBIX

CWJI M peaKIuil CBA3€l NoKa3aHsl Ha puc. 1.43.
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Cunpl, IEMCTBYIOIIME HA IUIUTY, U PEAKUHUH CBSA3EH COCTABISIOT MPOCTPAH-

CTBEHHYIO YPABHOBEUIEHHYIO cUCTEMY cHJl. COCTaBUM ypaBHEHUSI PABHOBECHSL:
D F.=X,+T+ Xy + Scos60°=0;
YF, =Y, -+ Ficos30° =0;
D F, =Z,—Fcos60° — P+ Z, —Scos30° =0;
S M (F,)=-F,cos60° -0,5- AB — Fcos30° - AE — P-0,5- AB+
+F,-BD+Zp - AB — Scos30° - AB+ M = 0;
> M (F,) =T AE + Scos60” - CB = 0;
SM_(F,)=— Xy - AB + Scos60° - EC = 0.

[ToacTaBisist MCXOAHBIE JAHHBIE 33/1a4H, MTOJTYYUM CUCTEMY YpaBHEHUH, pelast
KOTOPY!O, Hal1EM 3HaueHus peakuuii: S =—40 kH; Xz=-20«kH; Z; =—- 17,53 xH;
X,=20xH; Y, =-3,66xH; Z, =12,89 xH.

3anaua 15. [Ipamoyronsnas gpamyra ACEB Becom P = 50 H, 3akpernneHHas B

TOYKax A 1 B IWIMHAPUYECKUMHU IIapHUPA-

MU, OTKpbITa Ha yroa 60° (puc.1.44). Ha

K
dpamyre B TOuke H 3akperieHa BepEBKa, z4 D
- -
IpYrol KOHEI KOTOPOW, IepeOpOIIeHHbIH 7 / e &
- -
depe3 HeBecoMbli 0ok K, necérrpy3 Q. Ilppu ~ »7 g / 7.7

-~
9TOM JNUHUA BepEBKU HK mnapajuienpHa Inps- iy
= F ™ x

ety

Mot ED. Ha ¢pamyry neiictByer cuna F, /;1 B
IPUWIOKEHHAass B BEpXHEM yriy B Touke C .
HNEPHEHJUKYSIPHO IUIOCKOCTH (pamMyru H Puc. 1.44. Pagnosecue ppamyru

paBHas 1o Benmuune F = 15 H.
Omnpenenuts Bec rpy3a O, HEOOXOIUMBIN Il yaep:KaHus ppaMyru B paBHO-

BECMU W PEAKIUH IWIMHIPUYECKUX MIapHUPOB A W B, ecnu pasmepsl ppamyru

BE =BD =2wm; AB =3 m; CH = HE.
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Pewenue
Paccmotpum paBHoBecue ¢dpamyru ABCE. V300pakaeM BHEIIHHE aKTHBHBIC
cubl: cuty F, crty TsokecTH bpamyrd P,
K a TaKXKe peaknuu cBsizeil. CBSI3IMM SIBIIS-

I0TCSl 1BA LWJIMHIPUYECKUX LIapHUpa A H

B (cBs3p, aHanoruyHas MNOAIIMIIHUKY) M

HUTh, HaTsHyTas rpy3oM Q. Beibepem cu-

CTEMY KOOpJHMHAT Axyz, KaKk MOKa3aHO Ha

puc. 1.45. OcBoboxmaaem ppamyry OT CBs-

3eM, 3aMEHsI UX JeUCTBUE peakuusamu. Pe-

aKImn R ! R p WapHUpoB A U B packia-

AbIBACM Ha B3dWMHO IICPIICHAUKYJISIPHBIC

Puc. 1.45. AKTUBHBIE CUJIBI U PEAKLIMU
MpH paBHOBECHH (ppamMyru cocrapmsitonme: X, Z, u Xy, Zp B

IUIOCKOCTSIX, MEPIEHANKYISPHBIX OCH BpaieHus: ppamyru (och Ay), peakuus HUTU

—

T HanpaBiieHa BJOJIb HUTH U paBHA Becy rpy3a I = (. HanpaBieHHs] aKTUBHBIX CHJI

Y peakUui CBsi3el MoKa3aHbl Ha puc. 1.45.

Cuibl, nercTByIOIME HA GpaMyry, COCTABISIIOT YPaBHOBEIIEHHYIO MPOCTPaH-
CTBEHHYIO CHUCTEMY CHJI.

CoctaBum ypaBHeHus paBHoBecHs. [Ipu sTom 1y yn1oOcTBa BRIUMCICHUS MO-
MEHTOB CHJI OTHOCHUTEJIBHO OCeil M300pa3uM IJIOCKOCTH, MEPHEHANKYISIPHbIE 3TUM
0CsIM, C MPOEKUUSMU Ha HUX CWJ, JEHCTBYyOIUX Ha ¢pamyry (puc. 1.46). Torma
MOMEHTHI CHJI, IEUCTBYIOMIMNX Ha (ppaMyry, HAapUMep, OTHOCUTEIBLHO OCH AX Ompe-
JEJSII0TCA KaK MOMEHTBI BEKTOPOB MPOEKIMI ATUX CUJI Ha IJIOCKOCTh zA)Y OTHOCH-
TEJIbHO TOYKU A — NepeceyeHus oCu AX W NEePHEeHIUKYISIPHOU €l MIIOCKOCTH zAy
(cm. puc. 1.46, a). AHaOTMYHO TIPU BHIYMCICHUU MOMEHTOB CUJI OTHOCUTEIBLHO OCH
Az 1OCTaTOYHO BBIYMUCIUTH MOMEHTHI BEKTOPOB MPOEKUUN CHJI HA IUIOCKOCTb XAy

OTHOCUTENHHO TOUKHU A (cM. puc. 1.46, b).
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3Ha4YeHHs] MOMEHTOB CHUJI OTHOCUTENIBHO OCU Ay MOJIYyYUM, BBIYUCIISAI MOMEH-
Tbl BEKTOPOB NPOEKUMH CHJI Ha IJIOCKOCTh ZAX OTHOCHTEIIBHO TOYKH A (cM.

puc. 1.46, c).

7, = b I
=z TZ
LT +H'Ir ﬂ B:
¢ F
l_ !if_,q fB
= -
= Zeh _
TZA = TxT
| . M N
A B Y B HY
o

Puc. 1.46. ®pamyra u JelCTBYIOLINE HA HEE CUITBI B MPOEKIUAX
Ha KOOPAMHATHbIE TUIOCKOCTH:
a — TPOEKIHSI Ha TIOCKOCTh ZAY CO CTOPOHBI MOJOKHUTEIBHOTO HAMIPABICHHS OCH X;
b — MIPOEKIHs Ha TIOCKOCTH XAY CO CTOPOHBI MOJOKHUTEIBHOTO HAMPABICHHS OCH Z; C —
HPOCKIIHUSI Ha TIOCKOCTh ZAX CO CTOPOHBI MOJOKHUTEIBHOTO HAMIPABICHHS OCH

VYpaBHeHUs paBHOBecHs (hpaMyrd UMEIOT BU:
X+ Xp + Fcos60° —Tcos30° = 0;
Z +Zy—P—Fcos30° +Tcos60” = 0;
M _(F,)=T,-05-AB—P-0,5-AB+Z - AB=
=Tcos60° -0,5- AB—P-0,5- AB+ Zy - AB=0;
> M, (F;)=P-05-ACcos30° + F - AC - T - ACsin60° = 0;
SM_(F,)=-Xz-AB+T,.-0,5-AB = — X5 - AB + Tc0s30° - 0,5- AB = 0.

HO,Z[CT&BJIHH HNCXOOHBIC JaHHBIC M3 YCIIOBUA 3a4a4M U p€liad CUCTEMY, HaﬁﬂéM

peaKInu MapHUPOB HpaMyTH:

Xp=1822H, Z, =1441 H, Ry =+/ X5 +Z3 =2331 H;

X,=1083H, Z,=2741H, R, = X5 +7Z% =29,47 H.
Bec rpysa, yaepxuBaromuii ppamyry B paBHOBECHH, YHCJIEHHO PaBEH peak-

uuu BepéBku: Q=T =4237 H.
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3amaua 16. ['opuzoHTanbHbIA KoJieHUaThi Ball AD (puc. 1.47) 3akperuieH B
noansAaTHuke A u noammnauke C. Ban umeer mkuB paguyca » u pykosate DH, nep-
MEHIUKYJApHbIE OCH Bana. Pykosate DH
ob6paszyet yroa 30° Kk HanpaBJIEHUIO OCU AX.
Koneno Banma pacnoyio)k€eHO B TOPU30H-
TaJIbHOM TUIOCKOCTH XxAy. Huth, yaepxu-
Baronias rpy3 ¢J, HaMOTaHa Ha LIKUB U CXO-

JIAT C HETO BEpTUKaIbHO BHU3. Ha Ban neu-

CTBYIOT cuiibl F, P, G u mapa Ccul ¢ Mo-

Puc. 1.47. PaBHOBECHE Baja

MeHToM M. Cuna F mpuiio’keHa B BEpXHEH
TOYKE BEPTHKAJIBHOTO JHMaMeTpa IIKuBa noja yriaoMm 30° K HampaBlEeHUIO OCU Ay H
HaxOoIUTCs B INIOCKOCTH zAy. Cuita P npwiioeHa B HYWKHEH Touke [ pyKosTH ma-

pamensHo ocu Az. Cuna G npwiokeHa B KpailHeW Touke K CTOMKHM KOJIeHa Baja
oA yriaoM 60° Kk CTOMKE M HaXOJOUTCS B IUIOCKOCTH, NEPHEHIUKYIISIPHOW OCH Bala.
[Tapa cun ¢ MoMeHTOM M cO31a€T BpallleHUE Bajia BOKPYT OCH AY.

OnpenenuTh Bec ylIepkKUBaeMoro rpyza () M peakiuu MOJIIUIHUKA U TMOA-

maTHuka, ecimm: P=10xH; F =12 xH;
G=6xH; M =3 kHw™m, r=03wm;
a=08m;, b=04m;¢c=0,2 M.
Pewenue
PaccmoTpum paBHOBecue Baia.

Ha Ban HeWCTBYIOT aKTUBHBIE CHJIBI —

- — —

F, P, G, napa cuin ¢ MOMEHTOM M u

peakuuu cBsized. CBA3AMHU  SBIISIOTCSA .
Puc. 1.48. Cuiibl u peakuuu, 1eHCTBYIOLINE

HUTh, HATSIHYTas Tpy30M (, MOANATHUK Ha Ball pH PaBHOBECHH

A v nommmmnHauk C.

OcBoOOX1aeM Basl OT CBSI3EH, 3aMEHSIS UX JEHCTBUE PEAKIIUSIMH.
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Peaknuro  noamsatHuka A packilaigelBaéM  HAa  TPU  COCTAaBIIAIO-
mue: X 4, Y,, Z,, HallpaBJICHHbIE BIOJb KOOPAMHATHBIX OCed. Peakuus mommmwmn-
HUKa C JEXUT B IUIOCKOCTH, NEPNEHAUKYJSIPHON OCH Basla, U TaKK€ MOXKET ObITh

pasnoKeHa Ha cocTaBisomue X -, Z-, HAalPpaBICHHBIE BIOJIb KOOPAUHATHBIX OCEU

Ax, Az. Peakuusa Hutu 7 HampapiieHa BJOJIb HUTH W IO MOAYJIIO paBHA BECY IPy3a,

T = Q. JleiicTBre Ha BaJl aKTUBHBIX CUJI M pEeaKIIMil CBSI3U MOKa3aHo Ha puc. 1.48.

YKa3aHHbIE CHJIBI COCTABIAIOT MPOU3BOJIBHYIO MPOCTPAHCTBEHHYIO YPAaBHO-
BEIIEHHYIO CUCTEMY CHUJL.

CocTaBUM ypaBHEHHS PABHOBECHS:
D F,. = X, —Gcos60” + X~ =0;
2 Fy, =Y, —Fcos30" =0;
Y F, =Z,+Gcos30" + Z, — Fcos60° —T + P =0.
ZMX(Fk) =G, b+a)+Zc(b+a+b)—-F.(b+a+b+b)+F,r -
—~T(h+a+b+b)+P(b+a+b+b+a)=0;

> M, (F;) = = G_c+Tr—Pbcos30° - M =0;

SM_(F,)=G . (b+a)-Xs(b+a+b) =0,
rae 3HaueHus: npoekuuid cun Ha ocu G, = Geos30°; G, = Geos60”; F, = Fcos60°;
F, = Fcos30°.

HOI[CT&BH?I}I HNCXOOHBIC NAHHBIC W peliasd CUCTCMY, INOJYYHWM 3HAYCHUA PCaK-

AU

Xo=225xH; Z, = 13,57 xH; R = X} + Z% =15,58 kH;

Z,=039kH; ¥, =1039kH; X, =0,75kH; R, =+ X2 +Y2+22 =10,42 xH.

Bec ynepxxuBaemoro rpysa paseH peakuuu Hut Q =7 = 25,03 kH.
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YupakHeHus

Ynpaxuenue 1.9 VYnpaxuenue 1.10

Th 3 M -
S op~g| | g93L
o g M =1 xHu,
. $1m Bec [Tkl
30 o § P=2 xH.
M| Ao
A M ¥ E@Mf
D : zfl: i e, ‘'  F BIIocKocTd zAy.
X = BINOCROCTH 25 F B NocKocTH IEHMEa [
F B nmockoctn || zAx. 1 HAMPABIIEHA T10 KACATEIBHOA B TOUKe K

o3
 CTepixeHb CCy B IOCKOCTH ZAX. HaiiTi pearIpio MoAMATHIEA A, TON T B
HalTy pearIpto WapHApa », peariMo H YPAEHOBE MHBAIOIIVO CHITY P
MOO AR 5 M peatdiio CTepskHT Oy

Ynpaxuenue 1.11 VYopaxHenue 1.12

Z F HanpaeneHa Mo Kacar.
K IIKHEY B TOUKS £

* [0 ] & BIUIOC-TH ZA4y.
P "% a ¥ Hure cxomur

£ ~ 4| comxveall ocH Ay,
B A&+ a=1m, b=21m, _ A
_ MC' R=05mM, r=04m, p /30
o O=3xH, F=4 gH, Fllay, Bl zay,
s M =2xHmMm BH || Ax,
7 HalATH peari 1o a=2m b=1m O=3rH, F=4 rH,
() IOOATHRA A, A = 2 k. Halitd pearinto
TIOATTATHEES A | IO IIHITHIEE [

IO I A 5
H vpaEHOES IIHE 3H0 o F
W YpaBHOBe IHBAKO LYY CHITY P P HLyro Chny

Puc. 1.49. 3aganus 1 caMmoCTOSITENILHOTO pelieHus. Ynpaxkaenus 1.9 —1.12

1.6. PaBHoBecHe TeJI IPU HAJIUYUU CHJI TPEHUS

Tpenne ckoiabxkenus. [Ipy HaMUMKM TpEeHUS CKOJIBXKEHUS NIOJHASA peakuus R

LIEPOXOBATOM OMOPHI PACKIAABIBAETCS HA HOPMAJIbHYIO COCTABIIIIONIYIO N OIOpPBI U
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—

cuity [, TPEHUs CKOJIBKCHMS, HANPABICHHYIO 10 KAaCATEJIBHOM K MOBEPXHOCTH B

TOYKE OIIOPBHI.
B noxkoe cuma TPCHUA CKOJILXKCHHA MOXCT IIPUHHUMATDb JTI00BIC 3HAYCHUS OT

HYJIA JO HCKOTOPOTO NPEACIbHOTO 3HAYCHUA FTpc , Ha3bIBa-

€MOro  MpeaejJbHOM CWJIOH TPEHUsl CKOJIbKeHUS

(puc. 1.50).

HaunOonpmmii  yrosn ¢, KOTOpBINA IOJNHAs peakLus

IEPOXOBATOM IMOBEPXHOCTU 00pa3yeT C HOPMAJIBLIO K IIO-
p P pasy p Puc. 1.50. Peakmus

BEPXHOCTH, Ha3bIBa€TCAd MpedeJIbHbIM YIJIOM TPeHHMs.  OIOPBI C TPEHHEM

CKOJIB)XXCHHUA
HpeﬂeHBHaH Cujia TPCHHUA YHUCJICHHO paBHA IMPOU3BCACHUIO

K03 uUIIMeHTa TPEHUS HAa BEIMYMHY HOPMaJbHOM PEaKIMK OMOpPHI Tella Ha MOBEpX-

HOCTB: F\ = f+ N, rae f— Ge3pasmepHblil KOSPGULHCHT TPEHHSI, ONPECISICMBbIi
IKCIIEPHUMEHTAIIBHO.

HBy‘{CHI/IC PpaBHOBECHUA TCJI C YUCTOM CHJI TPECHHA CBOJHUTCA K paCCMOTPCHHUIO
npeacIbHOIO paBHOBECHA, KOraa Cujia TpCHUA MIPUHUMACT MPCACIIBHOC 3HAUCHHC.
TpeHneM Ka4€HHUA HA3bIBACTCA COIIPOTUBJIICHUEC, BOHUKAIOIICE TP KAYCHUU

OJTHOTO TeJIa IT0 IEPOXOBATON MOBEPXHOCTH APYyroro. Peakuus mepoxoBaTou Onopel

— —

packiiaJbIBaeTCs Ha HOPMaJIbHYIO COCTABISIOUYI0O N U CHIIy TPCHMS KaueHus Fo, .,

HaIlpaBJICHHYIO IIO KacaTeJIbHON K IMOBCPXHOCTHU Ka4YCHUA. HpI/I 9TOM 3a CYET He-

—

00JIBIIIOrO BAAaBJIMBaHHA B IMOBCPXHOCTb KAa4YCHHUSA HOpMaJibHasA PCAKIHA OIIOPhI N

CMCIICHA B CTOPOHY OT JIMHUHU Ilef/iCTBI/IH CHIJIBI TAXKCCTH

k\ P Tax, 4TO BMECTE C Heil oOpa3yeT napy, NpoTUBOJIEH-
T Q CTByIOIIYI0 KaueHuto (puc. 1.51). B npenenbHoM mo-

P T b JI0’)KEHUU PaBHOBECHS Te€Jla CMEIIEHUE HOPMAJIBHOM pe-
ET:K/’ g aKIMU OMOpbI MaKCUMaJabHO. BennunHa MakCUMalIbHO-

Puc. 1.51. Peakius onopsr 1O CMCILICHHUS k Ha3bIBACTCS KOI((PUIHEHTOM TPeHHsI

C TPCHHMEM KatCHNA KavdyeHusl, U3MCpsACMOIo B €AMHUIax AJIMHBI. MOMGHT,
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co3/aBaeMblii mapoit (NN, P), Ha3bIBaeTCS MOMEHTOM TpeHusi Kadenust M, =kN .

—

MakcumanbHas cuja TPCHUA KAaUCHHA FTpK OIIpEACIIACTCA U3 YCIOBHA, YTO B IIpPC-

ACJIbBHOM IIOJIOKCHHUUN PABHOBCCHA MOMCHT TPCHHUA KAa4YCHUA paBCH MOMCHTY Kadc-

HUS, CO3/1aBaeMOro napoit (FTp - 0) (puc. 1.51).

Ecan makcumainbHas cujia TPCHUA KaUCHHA MCHBIIIC HpCI[GHBHOfI CUJIIbI TPCHUA

CKOJIBXXCHUA, ABUKCHUC MPCACTABIIICT KAYCHHUC 0e3 CKOJIBKCHHS.

IIpumMepsI penieHus 3a1a4 Ha paBHOBeCHE TeJl ¢ TPeHHeM

3apmaua 17. I'pys QO Becom 50 H yxaepkuBaeTcsi HUTbIO Ha LIEPOXOBATOM
HaKJIOHHOW muiockocTu (puc.1.52). OnuH KOHEll HUTH 3aKkpervieH Ha rpyse (O, a K
ApyroMy, EPEeKUHYTOMY 4Yepe3 HEBECOMBIH OJIOK,
nojABeuleH rpy3 BecoM P. Otpe3ok HUTH 4B ropu-

30HTAJIBHBIN. YT0J HAKJIOHA IUIOCKOCTH COCTaBJIS-

et 30° k ropuzoHTy. OnpeaenuTh MaKCUMalbHOE U

Puc.1.52. PaBHOBECHE
rpy3a Ha HaKJIOHHOM TJIOCKOCTH
C TpECHUEM

MUHUMAaJIbHOE 3HaUEHUs Beca rpys3a P, mpu KoTo-
pBIX Tpy3 O MOXKET Ha4YaTh CKOJbKEHHE MO TI0C-
KOCTH 0€3 OMPOKUIbIBAHUS, €CIIU KOIDPHUIIMEHT TPEHUSI CKOJIBKEHHS MEXYy TPY30M
(O ¥ HaKJIOHHOU TJIOCKOCThIO f= 0,4.

Pewenue

PaccmotpuMm paBHOBecue rpy3a () npu MUHUMAJIBHOM 3HAYEHUU Beca rpysa P.

Ha rpy3 neucTByroT cuna tspkectd (, peakuus HUTHU 1;, U peakuus HIepoXoBaTOU
MMOBEPXHOCTH HAKJIOHHOMW IJIOCKOCTH, COCTOSIIIAS U3 HOPMAJIbHOW PEAKIUU HAKJIOH-

HO# 1IockocTH N ¥ cuitsl TpeHust Fr,p (puc. 1.53, a). OcobeHHOCTBIO 3a1a4 Ha paB-

HOBCCHC IIPpU3M ABJIICTCA TO, YTO TOYKaA IPUIOKCHHUSA HOpMaHBHOﬁ pC€aKnuu HE

OIIpEaciICHA. B ci1y4dac HCO6XOI[I/IMOCTI/I OHa HaXOOUTCI U3 ypaBHCHI/Iﬁ PaBHOBCCHUA.
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OnpenenuM HampaBieHUE CUIIbI TpeHUs. Eciiu BeC ypaBHOBEIIMBAIOIIETO TPY-

3a P uMeeT MMHMMAJIbHOE 3HAYCHHE Pmin9 TO IIpHU €10 JlanbHEHUIIIEM YMCHBIICHHUHA

rpy3 O HayHET ABUTAThCS BHU3 MO HAKIOHHOW IJIOCKOCTH. Takum oOpaszom, mpe-

—

ACJIbHas Cujla TPCHUA pl> O6CCHC‘{I/IBaIOH_Ia}I PaBHOBCCHEC IIpU MUHHMAJIbHOM 3Ha-

YEHUU Beca rpy3a P, HanpaBieHa BBEPX M0 HAKJIOHHOM MJIIOCKOCTH (cM. puc. 1.53, a).

-~

Puc. 1.53. Cuiibl, gelicTByIOIIME HA TPY3 IPU PABHOBECHUU:
@ — MUHUMAITbHBIN BEC YPaBHOBEIIMBAOIIETO TPY3a;
b — MaKCUMAITbHBIN BEC YPAaBHOBEIIIMBAOIIETO TPy3a

BriGepem cuctemy KOOpJIMHAT, Kak MMOKa3aHO Ha puc. 1.53, u cocraBum ypas-

HCHUA PaBHOBCCHUA B BUAC HpO@KHI/Iﬁ CHII:

> F,. = Qcos60” —T,..cos30° — F, =0,
> Fy, == 0c0830° + N — T pipc0s60” = 0.

[lomaras B mepBOoM ypaBHEHUU [ f N, pemaeM CUCTEMY M HaXOJIUM pe-

pl =
akuuro HUtH 1., = 7,21 H. MuHumanpHOE€ 3Ha4YE€HHE BECa ypPaBHOBEIIMBAIOLIEIO

rpy3a paBHO peakuuu HUTH: Py, = Tin= 7,21 H.

PaccMoTpuM paBHOBecue rpy3a Q npu MakcuManbHOM F. .. 3HA4EHHM Beca

— —

rpy3a P. Ha rpy3 neiictByer cuna Tspkect (0, peakuus HUTH 1., W peakuus lie-
POXOBATOM MOBEPXHOCTH HAKIOHHOM IJIOCKOCTH, COCTOSIIIAsA, KaKk U B MEPBOM CITy-

—

4ae, N3 HOPMaIbHOH PEaKIMH HAKIOHHOW IIOCKOCTH N W CHIIBI TPEHHS [, (cm.

puc. 1.53, b).
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HpI/I OIIPCACIICHUHN HAIIPABJICHUA CHUJIbI TPCHUA 3aMCTUM, YTO YBCIIMYCHHC BCCa

rpy3a P Oosblile MaKCUMaJbHOTO BBI3BIBAET JABMKEHHE Ipy3a () BBEpX IO HAKIIOH-

—

HOH 1UockocTH. Toraa npezenbHas Cuila TpeHus [, , AUCTBYIOAs IPOTHB BO3-

MOKHOIo JAIBHMXXCHHUA, OOJI?KHA OBITH HaIpaBJICHA BHH3 I10 HAKJOHHON MJIOCKOCTH

(cm. puc. 1.53, b). YpaBHeHus: paBHOBecus rpysa Q:

> Fip = 0c0s60” — T4, c0830° + Frpyp = 0;

> Fy = = 0cos30” + N = T;,,c0860° = 0.
Pemraem cucteMy, MOACTaBIIsIA BMECTO CHIIBI TPEHHS €€ 3HAUCHHE [, = fN,

Y HAXOAMM MAaKCUMAaJIbHOE 3HadueHue Beca rpys3a P: P .. =1, = 63,54 H.

Takum oOpazom, rpy3 Q OyAeT HaxOIUThCA B PABHOBECHMM Ha HAKIOHHOMN
IUIOCKOCTH, €CJIM BEC YpPaBHOBEIIMBAIOLIEIO TIpy3a HAXOOUTCA B Ipeaenax
8,87 <P <48,87 H.

3agaua 18. [unuaapudeckuid katok paguyca » = 0,5 M, Becom P = 50 H
YAEPKUBAETCSI B PABHOBECUM HA HAKJIOHHOW IJIOCKOCTH HUTBHIO, OJIMH KOHEL KOTO-
PO 3aKpEIUIEH B LICHTPE KaTKa, a IPYyrod NEPEKUHYT
yepes 070Kk U Hec€T rpy3 BecoMm O (puc. 1.54). Koad-

O ¢unueHT TpeHus kadeHus katka f, = 0,02 wm.
Haxnonnasi minockocts cocrasisier yroa 30° ¢ ropu-
- 30HTOM.
OnpenenuTh HAMMEHBIIYIO U HAMOOJBIIYIO Be-
Puc. 1.54. Parosecue Katka  pyuyny peca (O, mpH KOTOPHIX KATOK GYJET B PAaBHO-
Becur. HaliTu HaumeHblee 3HaueHUe KOA((OUIUEHTA TPEHUS CKOJIbXKEHUS f,, IpU
KOTOPOM B ClTy4yae JBUKEHHUS KATOK OYJeT KaTUThCS 0€3 CKOJIbKEHHUS.

Pewenue

PaCCMOTpI/IM PaBHOBCCHEC KaTKa IIpYU MHUHHUMAJIbHOM 3HAYCHHUH BCCa I'py3a Q .

Ha katok peictByeT cwiia Tskectu P, peakiuuu HUTU Q. U PEaKlus LIepoXoBaTOU
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—

IMOBCPXHOCTHU HAKJIOHHON MJIOCKOCTHU R, HMCHOIIasA CBOUMHU COCTABJIAIOIIMMU HOP-

MAJIBHYIO PEAKIHIO IOBEPXHOCTH N ¥ CHITy TPEHHS KaueHHUs ﬁTle (puc. 1.55, a).

MuHHUMANIBHBIA BEC TPYy- o B

F

328 QOpin YAEPKUBAeT KaTOK OT

KauCHUsSI BHM3 II0 HAKJIOHHOM
IUIOCKOCTH. B 3TOM ci1y4dac CO-

CTAaBAIOINKUEC PCAKIHMHU HICPO-

XOBAaTOM IMOBEPXHOCTHU HAKIIOH- .
Puc. 1.55. Cunbl, neiicTByrome Ha KaTok,

HOW IUIOCKOCTH TPHUJIOKEHBI B _ 1Ipu paBHOBECHH: .
a — MUHUMAJIbHBIN BeC Ipy3a; b — MaKCUMaJbHBIN BeC Tpy3a
Touke K, ciieBa OT HOpMaJbHO-

ro K IJIOCKOCTH AuameTpa kaTka (cM. puc. 1.55, a). BeiOop TOUkM NpuiioKEeHUs pe-
aKIMK LICPOXOBATON IIOBEPXHOCTH OCHOBAH Ha TOM, 4To mapa (N, P, ) nomkHa co-
3/1aBaTh MOMEHT TPEHUSI Kay€HUs, TPOTUBOACHCTBYIONINI MPEANOIaraéMoOMy JIBU-

KCHUIO.

Ha KaTOK JNEUCTBYET IJI0CKas ypaBHOBELLIEHHAs cucTeMa

et (Omin s Frpixs N, P) o 0. Boibepem cucteMy KOOpAMHAT, Kak [OKa3aHO Ha

puc. 1.55, a, u cocTaBUM ypaBHEHHUsI paBHOBECUs KaTKa, I/l€ YpaBHEHHE MOMEHTOB

CHJI COCTaBJICHO OTHOCHUTCIIPHO TOYKH K]I

> Fie= = Pcos60” + Qi + Frypc = 0
2 Fy, == —Pcos30° + N =0;
XMy (F},) = Pcos60° - 7 — Qpin# — Pcos30° - £, = 0.

[Toacrasnsiem gaHHBIE 3aJa4M M HAXOJIUM MUHUMAaJIbHOE 3HAYEHUE BEca Irpy3a,
IpY KOTOPOM KaTOK HaxoAuTcs B paBHOBecuU (O, = 7,68 H, Benuunny HOpMasb-
HOU peakuy HaKJIOHHOM MIockocTH N = 43,3 H u 3HaueHue Cuiibl TPEHUS KaueHHUs,

yIep>KMBAIOLIe KaTOK B paBHOBecuu, F i, = 17,32 H.

plx
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PaccMoTpuM paBHOBecHe KaTka MpPU MaKCMMajdbHOM 3HAUYE€HHWU Beca Ipys3a
Omax - 30€Ch HAPYyILIEHUE IPEAEIbHOIO PaBHOBECHUS IIPU YBEIUYEHHH Beca rpysa Q
BBI3BIBACT JBI)KEHHUE KaTKa BBEPX MO0 HAKJIOHHOM IMJIOCKOCTU. B TakoMm ciyuyae Touka
NPUIOKEHUS PEaKIMU OIMOPHI IIEPOXOBATON MOBEPXHOCTHU (Touka K>) pacmoyiokeHa
CIpaBa OT HOPMAJIBHOTO K IJIOCKOCTH KaueHus AuaMmerpa katka (puc. 1.55, b).

Ha KaTOK JEUCTBYET IJI0CKas ypaBHOBELLICHHAs cucTeMa

—

et (Omax> Frpax» N, P) oo 0. Beibepem cucreMy KOOpAMHAT, KaK IIOKa3aHO Ha

puc. 1.55, b. YpaBHeHus paBHOBecHsI KaTKa, IJIe¢ ypaBHEHHE MOMEHTOB CHJI COCTaB-

JICHO OTHOCHUTCIBbHO TOYKH Kz HUMCIOT BU:

> Fie == Pc0s60” + Qo — Frpoy = 0;
2. Fy, = —Pcos30” + N =0;
> Mg, (F,) = — Pcos60” - 7 + Qa7 — Pcos30° - f,. = 0.
Pemras cucremy, momyunm: O, =42,32 H; N =433 H; Fpp, = 17,32 H.

Takum 006pa3oM, Ha MIEPOXOBATON MOBEPXHOCTH KaTOK HAXOJUTCS B paBHOBE-
CHH, €CJIM BEC YPaBHOBEIIUBAIOIIET0 rpy3a BeIOpaH B npenaenax 7,68 < Q <4232 H.
[Ipu nmrob6om nBMKeHUH (BBEPX WIJIM BHU3) KaueHHUE KaTka OyAeT 0e3 CKOJIbXKe-

HHSL, CCIIM TIPC/CIIbHAS CHIlA TPEHHS CKOIBKCHUS Fl, . OOJIBIIC aHATOTHIHOM CHIIBL
TPeHUs KaUCHUS: Fy o > Fly . BenumdnHa CHIIBI TPEHHS CKOJIBXKCHUS HE 3aBHCHUT OT

HalpaBneHus IBIKeHus: [p.=f.N=433f., rae f. — KoapuIneHT TpeHus

CKOJIb)KeHUS. BenuuuHa cuiibl TPCHUA KA4YCHUS TAKIKC HC 3aBHCUT OT HAIIPABJICHUA

ABIKCHUS: Fry o = Fropo = Frppye = 17,32 H. Takum 00pasom, juis onpezencHus

TpebyemMoro KodhPuiueHTa CKOJILKEHNUI UMEET MeCTO HepaBeHCTBO 43,3 f > 17,32,

otkyna f > 0,4.
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3apaua 19. Jlng noabéMa U OMyCKaHUsS TPY30B B BbIPAOOTKAX MCIOJIb3YETCS

CTYNEHYaTbIi BOPOT C TOP-

MO30M, H300paKEHHBIM Ha D
puc. 1.56. Paguycel 60Jb110#

U MaJjiol cTyneHek OapabaHa ; c
Bopota R=0,5mMmur=0,2 m.

BOpOT TOPMO3BAT, HAAAaBJINBaAA

2

Puc. 1.56. BopoT ¢ K0J10104HBIM TOPMO30M

Ha KoHel A pwiuara AB, co-
eqrnuéHHoro unensr0 CD ¢
KOHLIOM [ TOPMO3HOTO phiyara £D ¢ pacroyio)K€HHOM Ha HEM TOPMO3HOM KOJIOJKOM.
Koadduiment tpeHuss Mexay TOpMO3HOHM KoJiojakor u Gapabanom Bopota f= 0.4.
Ha manoii ctynenske 6apabana BOpoTa HaBUTa BEpPEBKA, APYroll KOHEI KOTOPOH, me-
peOpOLIEHHBIN Yepe3 HEBECOMble HEMOABMXHBIM OJOK m W MOABWXXHBIA OJIOK 7,
yaepxuBaet rpy3 O Becom 1 kH (cM. puc. 1.56). Yron HakjI0HA K TOPU3OHTY y4acT-

Ka BEpEBKH, COSAUHSIONIEH OapabaH ¢ HEMOIBM)XHBIM OJIOKOM m, cocTaBiisieT 30°.

—

OnpenenuTe BEIWYMHY CUJbl P, ypaBHOBemIMBarouwen rpy3 (J, U peakiuu
mapuupoB O u E, ecnmu Bec Bopora G = 140 H, BbIcOTa TOPMO3HOW KOJOAKH
d=0,1 M, paccrosiaust AB =1wm, BC =0,1 m; ED=1,2wm; EK=0,6 M.

Pewenue

PaccmoTpum otnensHO paBHOBecue OapabaHa BOpoTa, TOPMO3HOTO pblyara DE
u peiuara AB (puc. 1.57).

st Toro; 4ToOBl ONMpPENEIUTh CUIYy HATSKEHUS BEPEBKH, MPUKPEITIEHHOW K

OapabaHy, pacCMOTpPUM paBHOBECHE I'py3a BMECTE C IMOJBHXKHBIM OJIOKOM 7 (CM.

—

puc. 1.57, a). Ha o0beKkT paBHOBeCHs IEUCTBYET CUila TSDKECTH Tpy3a () U peakiuu

T' u T" nByx BeTBel BepEBKH, Orudaroiel CHU3y OJI0K 71.
VYpaBHEHN paBHOBECHS TAKOW CUCTEMBI CUIIL:

T'+T"-Q0=0; T, =T,
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rae MOMCHTBI CHJI BBIYMCIICHBI OTHOCHUTCIIBHO ICHTpPA 6HOKa; Von — padnyc Om0Ka 7.

Pemias cucremy ypaBuenui, monyunm: 7' =7"=0,50 =500 H.

Puc. 1.57. PaBHOBecHE 2IEMEHTOB KOHCTPYKLIMM BOPOTA:
a — paBHOBeCHe Ipy3a; b — cuibl, IeHCTBYIOmKE Ha OapalaH; ¢ — CHIIbI, JeHCTBYIOIINE
Ha TOpMO3HOH pbruar DE; d — cuiibl, IeHCTBYIOIIKE Ha pbryar 4B

PaccmoTpum paBHoBecue Oapabana. Ha 6apaban neicTByIOT: cujia Beca bapa-

—

O0ana G, cuiia naBieHuss N €O CTOPOHBI pblyara, HampaBJIeHHAs MO paauycy Oapa-

OaHa, cuita TpeHus [, , ACHCTBYIOLIAs 110 KacaTeIbHOM K OapabaHy B CTOPOHY, IPO-

TUBOIIOJIOXKHYIO JABM)KEHUIO OapabaHa Mpu OIyCKaHUM Ipy3a, peakuus R, mapHupa

O, TpeicTaBJIeHHAs JBYMs COCTABIAIOMMUME X, Y,,, U peakuus Bepésku I, umc-
JICHHO paBHast MO0 cuitsl T (em. puc. 1.57, b).

Cunpl, nelicTByromue Ha OapabaH, COCTaBISIOT YPaBHOBEIICHHYIO MPOU3-
BOJIBHYIO TLIOCKYIO cuctemy cun (G, X 0> )70, T,N, ﬁTp) ~ 0. CocTtaBUM ypaBHEHHE
MOMEHTOB OTHOCHUTEJIHO TOUKH O:

—Tr+ F,R=0, orxyna ¢ yaérom T'=T" F,; =200 H.

—

Benuunna cunel N paBieHus peluara Ha 6apabaH HaXOAMTCS M3 BUJA 3aBH-

F.
CHMOCTH CHJIBI TpeHus F, = f N, Torna N = —P =500 H.

CoctaBuM ypaBHEHHUS paBHOBecHs OapabaHa B BHJE MPOEKIMI CHJI HA OCH,

BbIOpaHHBIE, KaK MOKa3aHo Ha puc. 1.57, b:
Y Fie =X + Fypy —Tcos30° =0;
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> Fiy =Yp +Tcos60° =N -G =0.

Pemas cucremy, Haiiném peakuuro mapHupa O:

Xo=233H; Y, =390 H; R, = | X3 +Y5 =4543 H.
PaccmoTpumM Tenepb paBHOBecHe TOpMO3HOTO phiyara DE (cwm. puc. 1.57, ¢).
Ha pbluar aeiicTByIOT cuaa N' JaBieHHs CO CTOPOHBI GapabaHa M cuiIa Tpe-
HUSA FT’p, MPUWIOKEHHBIE B TOUKE KaCaHUs TOPMO3HOM KOJoAKu ¢ OapabaHOM, paB-

HBIC TI0 BEJIMYMHE W MPOTUBOIIOIOKHBIE TI0 HANIPABJICHUIO, COOTBETCTBEHHO, CHJIAM
N u ﬁTp . Kpome Toro, B Touke D Ha pblyar AEHUCTBYET CUIIA S', O[T IeHCTBHEM KO-
TOpON pblyar npuxuMaerca K Oapabany, u peakuus mapHupa E, pasziokeHHas Ha
coctapisomme X g, Yz BIONb oceil x, y. YpaBHEHHs PABHOBECHS Phluara MMEIOT
BU/I;
2 =Xp+F,=0; >F,=Yp+N-58=0;
SMp(F,)=S"-DE-N'"EK + F,d =0.

[loacTaBnsiss B cucTeMy JaHHbIE M3 YCJIOBHUS 3a/aud, C YYETOM HaWJEHHBIX
sHauennit Fy, = F,) =200 H, N’ = N =500 H, onpenemnm ycunue S’, ¢ KOTOpbIM
TOPMO3HOW phIYar mpmwxuMaercs K 0apabaHy, ¥ peakuuro mapuupa E:

S'=23333H; X =—200H; Yy =—266,67H; R = X%+ Y7 =333,34 H.

Cuny P, HeoOXOIUMYIO [T YPABHOBEIIMBAHHUS TPpy3a O, HAliIEM paccMaTpu-

Bas paBHOBecue peruara AB (cMm. puc. 1.57, d) . Ha peruar aeiicTByIOT cuia P, peax-

—

uus uenu S W peakuus mapHupa B, nokazanHas Ha puc. 1.57, d cocraBasiiomumMu
Xp, Yp.

CocTaBUM ypaBHEHHE PaBHOBECHS phluara B (JOpMe paBEHCTBA HYIIIO CyMMBI
MOMEHTOB CHJI OTHOCUTENBHO TOUKU B: P- AB —§-CB =0. C yuéroM TOr0, 4T0 MO-

JUyJIA CHJI Sus' paBHbI, Hailnem P =233 H.
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YupakHeHus

VYopaxnenue 1.13

Hesecomblii cTepikeHb AB onupaetcs B Toukax 4 U B Ha mepo-
XOBaTbhl€ OBEPXHOCTU — FTOPU30HTAJIbHBIN [10JI U BEPTUKAIBHYIO CTEHY.
Koadpdunment tpeHnst Mexry CTEp>KHEM U TIOJIOM U MEXKAY CTePKHEM
u crerort f = 0,2. Yroi HaKJIOHA CTEPKHS K BEPTHKAIBbHOM cTene 30°.

B touke C k crepxHio noaseuieH rpy3 Q. CrepkeHb ynepKUBaeTCs B
PaBHOBECUM TOPU30HTAJIBHON HUTBIO, IPUKPEIUIEHHOMN B TOUKE A U Iie-
pekuHyToil yepe3 Oiok. K apyromy KoHIly HUTH nojBelleH rpy3 P. B
KaKMX I'paHULAX MOXKHO U3MEHATH BeC Ipy3a P, He Hapyllas paBHOBe-
CUSl CTEPHKH:A?

AB=3m,AC=2m, Q=200 H.

VYnpaxuenue 1.14

[llxkuB O coctouT u3 AByX OapabaHOB paauycoB R
u r. Ha GapaGaHbl HaBUTHI BEpPEBKH, HATSHYTHIC OJIMHAKO-
BbIMHU Tpy3aMu Q. K 1IKMBY mpuiioxkeHa napa cujil ¢ MOMEH-
toM M. IlIkuB 3aTOpMaXMBAETCA C MOMOILIBIO PBIYAXKHOIO
TopMmo3a. KoappunmeHt tTpenns Mexmay TOPMO3HOW KOJIOA-
Koif 1 mKkuBoM = 0,4. Onpenenuts cuay P, IPHIOKEHHYIO
K pblYyary TOPMO3HOW KOJIOAKA U YPaBHOBELIMBAIOIIYIO
mkuB. Halitn peakuuio mapHupa 4.

a=b=1m;c=0,1m; 0=100H; M=120 H-m;
R=0,6 m;r=0,2 m.

Puc. 1.58. 3aganus ayig camoctosTenbHOro pemieHus. Ynpaxaenus Ne 1.13, 1.14
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2. KHHEMATHUKA TOUKHU U TBEPIOI'O TEJA

2.1. KpuBoJsiuHeiiHOe IBHKEHUE TOUKH

KpuBas, KOTOpyr0 ONMCHIBAET JBHKYIIAACS TOUKA, HA3bIBAECTCS TPaeKTOpHUel
TOYKU. [[BM)KE€HHE TOYKH MOKET OBITh 3aJJaHO BEKTOPHBLIM, KOOPAMHATHBIM WJIU
€CTECTBEHHBIM CIIOCOOaMH.

KoopaunatHbiii  cmocod 3agaHus
NBMDKEHUS TOYKHM OCHOBAH HA TOM, YTO IIO-
JIO)KEHUE TOYKH OMpEACIsieTCS €€ KOOpIu-
HATaMH, 3aJJaHHBIMM IS Ka)KJ0ro0 MOMEHTA

Bpemenu (puc. 2.1): x=x(¢), y=y(¢),

e )

Puc. 2.1. BexTopHBIil 1 KOOPAMHATHBIN
CHoco0bI 3a/1aHUs JBUKEHUS TOUKU

z=12z(1).
MrHoBeHHAs1 CKOpPOCTb, WIH CKO-

POCTb TOYKHM B JAHHBIM MOMEHT BPEMEHM, SIBIAETCS BEKTOPHOW BEJIMYMHOU M OIpe-

= dr
JENAETCs KaK MPOU3BOJAHASA 10 BPEMEHH OT PAaINYyC-BEKTOPA TOUKU: V = e BekTop
t

—

CKOPOCTH TOYKH // Bcerja HampaBJ/ieH M0 KacaTeJIbHOIl K TPaeKTOPHHU B CTOPO-

—

HY IBW:KeHHs] TOUKH. Bennmuussl V., V), V. npoekuuid BEeKTOpa CKOpPOCTH V' Ha

KOOPAWHATHBLIC OCHU OIPCACIIAIOTCA KaK IIPOU3BOJAHBIC 110 BPCMCHU OT COOTBCTCTBY-

d.
%:x; V —d—y:y; VZ=—Z=z'. Mopnynp BEKTOpa CKOpO-

IOIIUX KOOpAuHAT: V. = y =
dt dt

et V= V24V V2.

MrHoBeHHOe yCKOpeHHe TOYKH, WK YCKOPEHUE B JAHHBIM MOMEHT BPEMEHH,
SIBJISICTCS. BEKTOPHOW BEJIMYMHOM U OIPENEIACTCsS KaK MPOU3BOJHAS IO BPEMEHM OT
BEKTOpPA CKOPOCTU TOYKHU WJIU KAK BTOpas MPOU3BOJHAsA OT PagUyC-BEKTOPA TOYKH:

av_d’i
dt  dr?

a= . Bennuunel a,, a,, a, TPOCKIUH BEKTOPAa yCKOPSHMs Ha KOOPAH-
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vy 5 _..  _4V

. _ X _ — — —
HATHBIE OCH OIPEIEIAIOTCS PABEHCTBAMM: d, = e V,=X%; a, o V;
dv. .
— z _ — = . o 2 2 2
a, = 1 V., =Z.Moayib BEKTOpa yCKOPEHUS: a = \/ ay +ay, +a:; .

EctrecTBeHHbBIII ¢110C00 3aJlaHusd ABUKCHUA HMCIIOJIB3YCTCA, CCIIU TPACKTOPHUSA

ABHKCHHA TOYKH 3apPaHCC M3BCCTHA. TOFI[a IMOJIOKCHHUEC TOYKH OJHO3HAYHO OIIPCAcC-

asercst JmHou ayru OM = S(¢), OTCUUTHIBAEMOU OT
o S . . .
HEKOTOpO (UKCUPOBAaHHOW TOYKH (O, TMPHUHATOW 3a
_‘\ AL
/ B Havano otcuera (puc. 2.2). Ilpu sTOoM 3apaHee ycra-
) HABJIMBAIOTCS  TMOJIOKUTEIBHOE H  OTPHUIATEIBHOE
Puc. 2.2. EcTecTBeHHBIH  yappapieHns oTC4eTa AYTOBON KOOPAHHATEL.

crioco0 3a1aHus
ABUKCHHUSA TOYKH [Tpu ecTeCTBEHHOM CIIOCOOE 3aJaHUs ABHKCHHS

BEKTOpP CKOPOCTH TOYKH ONpEAEIsAeTCs paBeHCTBOM: V =St =V T, rne S — ayrosas

KOOpauHaTa, T - C,III/IHI/I‘IHblﬁ BCKTODp KacaTeJbHON K TPACKTOPHUH JIBHIXCHUA,

HaHpaBHCHHBIﬁ B CTOPOHY IHOJOXHUTCJIBbHOTO HAIIPpaBJIICHUS HYFOBOﬁ KOOpAWHATEI.
Beanuuna VT =S Ha3bsIBaeTcs aJ'II“€6p8,I/I‘ICCKOI‘/’I CKOpPOCTBIO TOYKH W IPCACTABIIACT

co00M MPOEKIHI0 BEKTOPA CKOPOCTH TOYKM Ha KAacaTeJIbHYIO K TPAEKTOPHHU.

BekTop yckopeHus TOYKU d pacKIaibIBaeTCsl HA COCTABJISAIOLIME MO HaIpaB-
JIEHUSIM €CTECTBEHHBIX OCEH — KacaTelbHYI0 (OCh T) U MEPIEeHIUKYISIPHYIO K HEl
HOPMaJbLHYIO (OCh 7):

a=a,t+a,n W1 d=d,+d,,

rjae T — eAMHUYHBIN HAMIPABIISIONINNA BEKTOP KacaTelbHOW; 7i — €AMHUYHBINA HamlpaB-

JISIIOHII/IfI BCKTOp HOpMAJIM TPACKTOPUH, a, — IPOCKHUS YCKOPCHUSA TOYKU Ha Kaca-
TCJIbHYIO HA3bIBACTCS KaCaTE€JbHBIM YCKOPEHMEM; d, — IIPOCKIUA BEKTOPA YCKO-

pEHHUs TOYKH HAa HOpMaJjib Ha3bIBAETCS HOPMAJBHBIM ycKopeHnueM (puc. 2.3). Kaca-
TeJIbHAsl COCTABIISIIONIAS YCKOPEHHUS XapaKTEPU3yeT U3MEHEHNE BETUYMHBI CKOPOCTH

TOYKH, HOpMAJIbHAA — UI3MCHCHHEC HAIIPABJICHHUA BCKTOpPAa CKOPOCTH.
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Ecau IMPOCKIINN Vr n a, AMCIOT OANHAKOBBIC 3HAKHU (HaHpaBHeHBI B OOHY

CTOpPOHY), IBMKEHNE OYyJeT YCKOPEHHBIM, €CJIM PA3HBIX 3HAKOB (Pa3HOHAIPABIICHBI)
— 3aMeUIeHHBIM (cM. puc. 2.3, a,
b).

[Ipoexuuu yckopeHHs: Ha
€CTECTBEHHbIE OCH U MOJYJIb

BEKTOPAa YCKOPEHUS BBIYUCIIAIOT-

cs o hopmynam:

2 Puc. 2.3. Cxopoctb 1 yckopenue Touku. Paznoxenue
a.=S=V .a =——- YCKOpPEHUSI Ha HOPMAJIbHYIO U KacaTEeJIbHYIO
b b
t v p COCTAaBJISAOLIIUE:

a — YCKOPEHHOE JABWXEHUE; b — 3aMe/IJIEHHOE IBUKEHUE
[ 2 2
a=-a, +a;,

Ie p — paauyc KpUBU3HBI TpaekTopuu. MIHOTIa MpH BHIYMCIIEHUH KacaTeIbHOU CO-

a,V, +ayVy
7 .

T

CTaBJIAIOLIEH yCKOpEeHUsI y100Hee Mob30BaThes GOpMyJIon a, =

BekTop HOpManbHON COCTABIIOIIEN YCKOPEHUS d, BCErla HaIpaBJIEH K
LEHTPY KPUBU3HBI TPACKTOPUU. BEKTOP KacaTeIbHON COCTABIAIOIIEN YCKOPEHUS d
HAIIPaBJIEH B CTOPOHY MOJIOKUTEJIIBHOIO HANPABICHUS KAacaTeabHOM ([0 HampasJe-
HUIO €JMHHYHOTO BEKTOpA ©), ecmd S > 0, U B NMPOTUBOIOJIOXKHYIO CTOPOHY —
npu S <0.

KpuBonmHelHOE NBMKEHUE TOYKU HA3bIBACTCS PABHOMEPHBIM, €CIIU IIPOCK-

Mg BEKTOpa CKOPOCTHU HAa KAaCAaTCIbHYIO — ITOCTOSHHAS BEJIMYHWHA: Vt = const.

KpHBOJ’IHHGﬁHOG ABDKCHHE TOYKH HA3bIBACTCA PAaBHONIEPEMEHHBIM, €CJIU I10-

CTOSIHHA ITPOEKIIMS BEKTOPA YCKOPEHUS Ha KAaCaTeJIbHYIO: @, = const.

IIpumepsl peieHns 32124 HA KPUBOJHMHEIHOE IBHKEHUE TOYKH

3anaua 20. JIBukeHrEe TOUKH 33JIaHO KOOPJIUHATHBIM CIIOCOOOM YpaBHEHUSMHU

x(t) =2sinnt , y(t)=cos2nt, T€ X, Y — B CAHTUMETPAX,  — B CEKyHJIax.
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Haiitu TpaekTopuio TOYKH, BEIMYMHY U HAMNPABICHUE CKOPOCTU U YCKOPEHUS
B MOMEHTHI BpeMeHu ¢, = 0,25 ¢, ¢, = 0,75 ¢. OnpenenuTs y4acTKu yCKOPEHHOTO U
3aMEIJICHHOTO ABUKCHUN TOYKH.
Pewenue

OnpenensieM TpaekTOpUIO TOYKU. M3 ypaBHEeHUN HNBUXKEHHUS HaXOIUM

2
: . X .
y=cos2nt = cos’nt —sin’nt = 1—2sin’nt = 1— - TpaekTopuen TOYKU SIBISECTCS

2
napabona y=1 _x? (puc. 2.4). Ognako He Bcs mapabosa OyJIeT TpaeKTOpUeH JTBU-

KCHUsA, a TOJIBKO Ta e€ 9aCTb, TOYKH KOTOpOﬁ COIrJIaCHO YpaBHCHHAM ABWIKCHUS YI10-

BIJICTBOPSAIOT HEpAaBEHCTBAM: —2<x <2, —1<y<].

il

Puc. 2.4. TpaekTopusi ABUKEHUS TOUKHU:

a — 3aMEJJICHHOE JBUKEHUE TOUKHU Ha y4acTke oT Mo K B;
b — yckopeHHOE TBMXKEHHE TOUYKH Ha ydacTke oT B k My

OmnpenensieM napaMeTpsl IBMKEHHS TOYKH B MOMEHT Bpemenu ¢, = 0,25 c.

Haxonum koopIuHATHI X1, V1 IOJIOKEHUS TOUKU M| :
. T T
x; =x(0,25) = 2smz =2 oM, y1 =»(0,25) = COSE =0.

Haxonum npoexuuu V.., Vly BEKTOpa V] CKOPOCTU TOYKM HAa OCU CUCTEMBI

KOOpPJIMHAT:

Vi(t)=x=2ncosnt; V,(¢) =y =—2nsin2nt;

Vi, =V.(0,25)= 2ncos% =nv2 em/c; ¥y, =V,(0,25)= —2nsing =27 cm/c.
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Monayns ckopoctu V) = lei + Vﬁ, =nV6 cMm/c.

HaXO,Z[I/IM IIPpOCKIHHU dy,, Ay, BEKTOpa Zil YCKOPCHHA TOYKH Ha OCU CUCTCMBI

y

KOOP/IMHAT:

a.(t)= Vx — —2n’sinnt; a,(t)= Vy = —4n’cos2nt ;

a, =a,(0,25)= —2ﬂ28in% =-—n’N2 ew/c?; ay, = a,(0,25)= —4nzcosg =0.

_ 2 2 _ 2
Mopysib BeKTOpa YCKOpeHus a; =4/aj, +aj,, =n" 2 cm/c.
[Tonoxxenne Touku M; B MOMEHT BpeMeHH f; = 0,25 ¢, IOCTpOEHUE BEKTOPOB

CKOPOCTH V| M yCKOpEHUs d; 1O UX MPOEKLUSAM [T0OKa3aHO Ha puc. 2.4, a.

I[JI}I TOT'O YTOOBI ONPCACIINTD XapaKTCP ABHKCHHA TOYKH B IIOJIOKCHHHU M, —
YCKOPECHHOC HJIM 3aMCIJICHHOC, HaﬁﬂéM HaIIpaBJICHUC KaCaTCJIbHOI'O YCKOPCHUA. C

ATOM LEJbIO Pa3JI0kKUM U3BECTHBIN YK€ BEKTOP YCKOPEHUS d; Ha HOPMaJbHYIO U Ka-

CaTeIbHYIO0 COCTABIIIOUIME COIVIACHO PAaBEHCTBY d; =dj, + dj,. lIpu 3TOM Hampas-

JICHME KacaTeIbHOM COBIIAAACT C HAIIPaBJIICHUECM BCKTOpPAa CKOPOCTHU Vl’ a HaIlpaBJiC-

HHE HOpMalud — MEpPHEHAMKYIApHO eMy. KacarenbHoe ycKOpeHue dj, OKa3aloch

HaIPaBJICHHBIM ITPOTHUBOIIOJIOKHO BEKTOPY ckopoctu Vy (cM. puc. 2.4, a). CnenoBa-

TCIIbHO, TOYKAa B paCCManHBaCMBIﬁ MOMCHT OBHXXETCA 3aMCOJICHHO.

B momeHnT Bpemenu ¢, = 0,75 ¢ nonoxenue M, coBnaaaet ¢ MojaoKeHuem M;:
. 3m 3

xy =x(0,75) = 2sm7 =2 cm; ¥y =¥(0,75) = cos2nZ =0.

[Ipoekunu BEKTOPOB CKOPOCTH 172 U YCKOPEHUSI d) TOUYKH Ha OCU KOOPAHHAT:

Voo =V,(0,75) = 2ncos% =12 emlc; V2, =V,(0,75)= —2nsin2n% =21 cm/c;

ay, =a,(0,75)= —2TEZSiIl%T7t =—n?2 em/c; ay, =a,(0,75)= —4nzcos2n% =0.

Monynu CKOpOCTH U YCKOPEHHS TOYKM B MOMEHT BpeMeHu f, = 0,75 c:

59



Vy =V + szy =mV6 oM/c; ay =lay,] =22 om/c?.
[Tonoxenue Touku M> B MOMEHT BpeMeHH 7, = 0,75 ¢, MOCTpOEHUE BEKTOPOB

CKOpOCTH V) U YCKOpEHHUs d, MO UX MPOEKLUMSIM, a TAKXKE PA3JIOKEHUE BEKTOPA
YCKOPEHHS d) Ha COCTABILIIOUINE dp, U d,, TOKa3aHo Ha puc. 2.4, b. B nanHOM

Cllydae BEKTOP KacaTeIhbHOTO YCKOPEHHWsS COBMAJAeT MO HAMPABICHHIO C BEKTOPOM
ckopocTu (cM. puc. 2.4, b), MIO3TOMY JBHKEHUE YCKOPEHHOE.
B menom nBmKeHHE TOYKH MO TPACKTOPUHU MTPOUCXOIUT CIETYIOIINM 00pa3oM.

W3 navaneHOro nosoxxenuss M, (¢, = 0) Touka ¢ 3aMEIJICHUEM IEPEMEILAETCs 10
npaBoi BeTBU napadodsl. JlocTurnyB nonoxeHus B Ha Tpaekropuu (5= 0,5 ¢), ToU-

Ka COBCpIIacT MIrHOBCHHYIO OCTAHOBKY M HAYMHACT O6paTHOC YCKOPCHHOC IBHKC-

Hue. JlocTurayB nonoxenus Mo (fy,, =1 ¢), TOUKa MEPEXOAUT HA JICBYIO HacCTh I1a-

paboJTbl, TAe IBMKETCS aHATOTUIHO.

3agaua 21. PygHu4HbIN 110€3/ BBIXOAUT HA 3aKPYTJIEHHBIM y4acTOK IMYTH pa-
nuyca R = 1 KM ¢ HauanbHOM CKOpPOCThIO 54 kMm/4. CunTas IBMXKEHHUE MOE3/1a PaBHO-
IIEPEMEHHBIM, ONPEAEINUTh €r0 CKOPOCTh U YCKOpPEHHE B KOHIE 10-i ceKyHABI 1BU-
YKEHHUSI TI0 3aKPYIIIEHHOMY y4YacTKy, €CJIH 3a 3TO BpeMs noes3a npowén myTs S00 m.

Pewenue

[IpuMem 3a Hadasmo OTCUYETA paCCTOSIHUS TOUKY M), rie MOe3/] BBIXOAUT Ha 3a-
KpYIJIEHHBIN ydacTok myTu (puc. 2.5). Ilpeamnonoxum, 1Bu-
YKEHHE M0e37]a PaBHOYCKOPEHHOE W MPOUCXOAUT B CTOPOHY
BO3pACTaHUs AYrOBOM KOOpPAMHATHI S. B 3TOM cilyyae BEKTOp
CKOpPOCTH M BEKTOp KAaCATEIbHOTO YCKOPEHHUs HANPABJIECHBI B

INOJIOKHUTCIIBHYIO CTOPOHY KacaTeJIbHOM.

[Ipu paBHOTIEPEMEHHOM JBUXEHUU MPOEKIUSI BEKTOPA

Puc. 2.5. Cxopocthb
¥ yCKOpEHHe moe3na  YCKOPCHHUS Ha KacaTeNbHYIO MOCTOSHHA: a, = const. Tak Kak

_dar;

a , T0 V. =a.t+Cy, rne V., — npoekuusi BEKTOpa CKOPOCTU Ha KacaTeIbHYIO

T
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2
a.t
ock. [lanee, mockonbky V., = » HMeeM S :TT + Cyt + C,. KoHCTaHTBI MHTETPH-
t

poBanus C; u C, HaXOIATCS U3 HAYAIBHBIX ycnoBui: ipu t =0 S=0u V, =V, =

=54 xM/4 = 15 m/c. TloacTaBUB 3T YCIOBUS B YpaBHEHUsI IBUKEHUS, HAMIEM KOH-
ctaHThl uHTerpupoBanus: C; = 15 m/c; C; = 0.

B pesynbTaTe nonydeHna cucrema ypaBHEHUMN:

2
a.t

V.=ai+15; S=""—+15t.

[To ycnoBuro 3amaun yepe3 10 ¢ OT Hayana JOBMXKEHMS O 3aKPYTIEHHOMY
y4acTKy noes npoién no ayre myth S = 500 M. [loacTasisis 3To ycioBHe BO BTOPOE

ypaBHeHue, noiayunM a, = 7 m/c?. CKOpOCTb T0€3/1a B KOHIIE MPOMIEHHOTO MyTH €

y4€TOM HM3BECTHOW BETMYMHBI KAcATEIbHOI'O YCKOPEHUsI HaWIEéM U3 MEPBOro ypaBs-

Henus V. = 85 m/c. Caenyer 3aMeTUTh, YTO NPU YKa3aHHOM JIBUKCHHMHU I10€37a IIPO-

CKIMs BCKTOpa CKOPOCTH HA KAaCaTCJIbHYIO OCh IMOJIOXKUTCIIbHA U paBHA €0 MOAYJIO:
V.=V.

HopmainbHoe yckopeHue moe3ia npy ABMKEHUU 10 IyTe OKPY>KHOCTH pajuyca

2
R =1000 m B MmomeHT Bpemenu ¢ = 10 ¢ paBHO a,, = 7? = 7,23 m/c?. Benmnuuna (Mo-

JyJib) TIOJTHOTO YCKOPEHHUsI moe3na a = qla,f + af = 10,06 m/c?. PasnoxeHne BeKTOpa

YCKOPEHHS 1M0e3/1a Ha HOPMaJbHYIO M KacaTeJIbHYI0 COCTAaBISIONIME TMOKA3aHO Ha
puc. 2.5.

3amaua 22. BaroHeTka JBHXKETCSI PABHOIIEPEMEHHO O AYre OKPY>XKHOCTH pa-
nuyca R = 80 M. 3a BpeMsl IBUKEHHSI CKOPOCTh BArOHETKH M3MEHWUJIACh OT Haydallb-
HOU V) = 18 kM/4 10 KOHEUHOH V| = 9 KM/U.

OnpenenuTh XapakTep IBWKEHUSI — YCKOPEHHOE WM 3amejyieHHoe. Haiitu
YCKOpPEHHE BArOHETKW B Haydalie M B KOHIIE y4acTKa JABUXKEHHS, €CIIU 3a 3TO BpeMs

OHa npouuia myTh S = 60 m.
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Pewenue
BriGepeM HEKOTOPYIO TOUKY Ha TPAGKTOPHUHU B KaUeCTBE HAUAJIbHOM, a HaIIpaB-
JICHUE TIOJIOKUTEIBHOTO OTCYETA PACCTOSIHUN — B CTOPOHY JBM)KEHUS BATOHETKH.
VYpaBHEHHS PaBHONEPEMEHHOTO ABIKCHHS TOYKH NMPH HAYAJIBHBIX YCIOBUSIX:
t=0;S=0uV, =Vy=5 m/c uMeI0T BUL:

2
t
V. =5+ayt; S:5t+aT2 .

IloncTaBuM B ypaBHEHMS ITapaMeTpbl JBWKEHUS B MOMEHT BPEMEHM ! = f, KOrJa

CKOpPOCTb BaroHeTku crtana V. =2,5 m/c, a NpoiaeHHbIN €10 MyTh cocTaBua 60 M.

[Tonyunm cucrtemy:

2
t
—25=at; 60=5rl+“121 ,

OTKy/Ia HalijéM KacaresbHoe yekopenue: a, =— 0,16 m/c?.
OTtpurnaTenbHas BEIMYMHA O3HAYAET, YTO BEKTOP KAacaTEIBHOTO YCKOPEHUS
HAIpaBJeH B CTOPOHY, MPOTHUBOIIOJOXKHYIO HAIMPaBICHUIO BEKTOpA CKOPOCTH, H

JBI)KEHUE PaBHO3aMEIJICHHOE.
2
Vo 2
HopMmanbpHOE yCKOpEeHHE BarOHETKU B HAa4aJle ABWKCHUS d,,( = 3 =0,31 m/c".
IMonHOe yeKOpeHHe ay =+la’, +a’ = 0,35 m/c’. B KOHIlE JBIKCHHS HOPMAIHHOE

72
YCKOpEHHE a,, :% = 0,08 m/c2 TlomHoe yckopenne a, =+ a2y +a> = 0,18 m/c2.

2.2. ITocTynarejibHOE IBUKEHNE M BpallleHHe TBEPAOIo Tejia
BOKPYT HENOJABUKHOM OCHU

I[BI/I}KeHI/IC TBépI[OFO TCJIa HAa3bIBACTCA MOCTyNaTE/JIbHBIM, CCIIAU JIFO00H Ips-
MOJHUHEHUHBIN OTPE30K, CBSI3aHHBIN C TCIIOM, OCTa€Tcs B mpouecce ABMIKCHUS IIapall-

JenbHbIM camoMy cebe. [lpu mocTynmaTesibHOM JIBMKEHUH TBEPIOTO TElla BCE €ro
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TOYKHU JIBUXKYTCS IO OJIMHAKOBBIM TPACKTOPHUSAM, UMEIOT PABHBIE CKOPOCTH U YCKO-
peHusL.

BpamenueM TBEPIOro Tena BOKPYT HEMOABUKHOW OCH HA3bIBAETCS TAKOE €0
JIBH)KEHUE, IPU KOTOPOM JIB€ TOUKH TEJIa OCTAIOTCS HEMOJABUKHBIMH B TEYEHUE BCE-
ro BpeMeHu ABWKeHus. [Ipsamas, npoxonsiias yepe3 HEMOABUKHbIE TOUKH, Ha3bIBa-
€TCA OChI0 BPAIlleHUS TENA.

[TonoxkeHne BpamarolErocst Tejla ONPEEseTcs YIioM IMOBOpoTa ¢ = ¢(f)
OTHOCHTEIILHO KaKOW-TMO0 CUCTEMBI OTCUETa, HAPUMED, OTHOCUTEIHHO HETIOIBUK-
HOU IUIOCKOCTH, IPOXOISIIIEN Y€PE3 OCh BPALICHHS.

BekTop yrijoBoil CKOpPOCTH BpallleHUs Tela o JIEKUT Ha OCU BpalICHUS U
HaIlpaBJIEH B CTOPOHY, OTKyZa Bpall€HUE TeJla BUAHO MPOTHUB XOJIa YACOBOW CTpEI-
Ki. Ajre0panyecKkuM 3Ha4YeHUEM YIJIOBOM CKOPOCTH BpAICHUS Tejla HA3bIBAIOT
MPOCKIMIO BEKTOPA YIIIOBOI CKOPOCTH Ha OCh BpalleHus (ochb z) @, =¢. [Ipu ¢ >0
TEJIO BPAIIAETCS B CTOPOHY IMOJIOKHUTEIBHOTO HAIMPABICHUS OTCUETA yIiia @, IpU ¢
< 0 — B oOpaTtHyto cTopoHy. HampaBieHue yriioBoil CKOpOCTH OOBIYHO MOKA3bIBAIOT
JyTOBOM CTPEJIKOM BOKPYT OCU BpalieHus. Moaynib anreOpandeckoro 3HaueHus yr-

JIOBOM CKOPOCTH BpaleHUs Tela Ha3bIBAETCS YTIOBOU CKOPOCTHIO M = ‘O)Z‘ = ‘(’p ‘

AnreOpanyeckuM 3HAYCHHEM YIJIOBOT0 YCKOPEHHsl BpAIAIOIIETOCs Teja
Ha3bIBAIOT MPOEKIUI0 BEKTOpa YIJIOBOTO YCKOPEHHUS Ha OCh BpauleHus (och Zz)

e, =0, =¢. Monyns anredpandyeckoro 3Ha4eHUs YIJIOBOTO YCKOPEHMs BpallleHUs
T€JIa Ha3bIBAETCS YIVIOBBIM YCKOPEHUEM: € = ‘8 Z‘ = ‘oo Z‘ = ‘(p‘ :
BekTop yrioBoro ycKOpeHus: HalpaBiieH BI0JIb OCU BpalueHus. Ecin € o, > 0

(BEKTOpa YIJOBOM CKOPOCTHM U YIJIOBOIO YCKOPEHHUS COHAIPABIICHbBI), IBUKEHUE

YCKOpeHHOe, eciit €.0,< (0 (BEKTOpHI yIJIOBOH CKOPOCTH U YIJTIOBOI'O YCKOPEHHS

IPOTHUBOINOJIOKHBI IO HAIIPABJIEHUIO), — 3aMEIJIEHHOE.
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[Tpu paBHOMEpPHOM BpalIeHUH YIJIOBasi CKOPOCTh Tena (anredpanyeckoe 3Ha-

YEeHHE) — MOCTOSIHHAs BEJIMYMHA: (0, = const. YTOJI MOBOPOTa Tejla U3MEHAETCA IO
JUHEMHOMY 3aKOHY @ = () + ®,¢, T1€ (P(— HAYAJIbHBIM Yo I0BOPOTA TEJa.

[Tpu paBHONIEPEMEHHOM BpaLIEHUH MOCTOSHHOW BEJIMYMHON SIBIIETCSA anreo-

panvecKoe 3Ha4YCHUE YIIIOBOIO YCKOpPEHUs: €, = const. B 9ToM ciayyae cripaBeIuBEI
g1

YPaBHEHHS IBWKEHHS: M, =® 0 + £,1; O =@ + ®of + ZT

[Ipu BpamaTenbHOM JBUKEHHUU TEJIa BCE €r0 TOYKHU JIBMXKYTCSA MO OKPYXKHO-
CTSIM, PaJuyChl KOTOPBIX PaBHBI PACCTOSHUAM OT BBIOPAHHOW TOUKH 10 HETIOJBHXK-
HOH och. CKOPOCTh TOYKH BPAIIAIOIIETOCs TBEPAOIro Tena (B OTIMYHUE OT yIiIOBOU
CKOPOCTH T€Jla) HAa3bIBAIOT JIMHEHHOM, NI OKPYKHOH CKOPOCTBIO TOUKUA. Moynb

CKOPOCTH TOYKH paccUUThIBaeTcs no gopmyie: V =wh, rae o — yrioBas CKOpOCTb

Tena; h — pacCTOSHUE OT TOYKU JO OCH BpallleHusi. BekTop ckopocTH HampasieH 1o
KAaCcaTeJIbHOM K OINMCBIBAEMOM TOYKOW OKPYKHOCTH B
CTOPOHY BpAILICHHS TEJIA.

[Ipn BpameHuu Tejla OTHOLIEHHE CKOPOCTEU

ABYX TOYCK TCJIa PaBHO OTHOLICHHIO paCCTOHHI/If/'I oT

M, h
9THX TOYEK IO OCH BpALIeHHs: — - = — (puc. 2.6).
M, M

Puc. 2.6. CxopocThb
U YCKOPEHHE TOYEK
BpalllaoIerocs teia

YckopeHue TOYKH BPAaNIA0IIerocst TBEpA0Oro
TeJla PACCYMTHIBAETCS KaK YCKOPEHHE TOUYKH MPU E€CTECTBEHHOM CIOCO0E€ 3alaHus
JBIDKEHUST B BHUJE CYMMBI BEKTOPOB KacaTEJIbHOTO M HOPMAJILHOTO YCKOPCHHMA
= w’h ;

(cM. puc.  2.6): d=d,+d,, Tne MOAYIH BEKTOPOB a,=¢ch, a

[2 2
a=+la; +a, ; ®, € — yrJIoBasi CKOPOCTb U YIJIOBOE YCKOPEHHUE Tella, € =‘SZ ; h —

pacCToAHNC OT TOYKH A0 OCHU BpallCHU. BeKTOp KacaTeJIbHOI'0 YCKOPCHUA TOYKH

d, HaIpaBIIEH II0 KacaTEIbHOM K OINUCHIBAEMOU TOYKOU OKPYXKHOCTH B CTOPOHY

ABUIKCHHUA TOYKH, CCJIM BPAIICHUC TCJIa YCKOPCHHOC, U B IIPOTHUBOIIOJIOKHYIO CTOPO-
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HY, €CJIM JIBIJKEHHE Tella 3aMeJIeHHOE. BeKTOp HOPMAJIbHOT0 YCKOPEeHHUsI TOYKH

d, HamIpaBJeH BJOJb pajuyca OINUCBIBAEMOM TOUYKOMN

OKPY>KHOCTH K €€ LIEHTpY.
[Ipyn mepenayve BpameHust OJHOrO Tejaa APYroMy
0e3 MpOCKaIb3bIBAaHUSI COOTHOILIEHUS MEXAY YTJIIOBBIMHU

CKOPOCTAMHU M YIJIOBBIMHU YCKOPCHHUAMM BBIPAXKAKOTCA U3

PAaBEHCTBA CKOPOCTEN M KAacCaTEIbHBIX YCKOPEHUM B TOY-

Puc. 2.7. [lepenaua
BpAIICHUS OJHOTO TeJa

Apyromy

®w & F
Ke KOHTaKTa: —=-2; 1L ="2 (puc. 2.7).
Wy N1 & n

IIpumepsl pemienns 3aa4 HA BpallaTebHOe IBUKEHHE TeJl

3amaya 23. Bai, HaumMHasa BpalaTbCsi paBHOYCKOPEHHO M3 COCTOSIHUSA MOKOS,
3a miepBble 2 MuH. caenan 3600 o6oporoB. OnpenenuTh YrioByK) CKOPOCTh Bajia B
KOHIIE 2-ii MUHYTBI U YIJIOBOE€ YCKOPEHHUE BaJIa.
Pewenue
JonycTuMm, BpallleHHE Bajla BOKPYT OCH z MPOUCXOJUT B CTOPOHY IOJIOKH-
TEJIBHOTO HampaBieHus: oTcuéTa yria. Torma anreOpanveckue 3HAYEHHUS YTIIOBOM
CKOPOCTH M YIJIOBOTO YCKOPEHHUS pPaBHbl MOJYJISIM COOTBETCTBYIOIIMX BEKTOPOB
0, =0; &, =¢.
Bocnonb3yemcs ypaBHEHUSIMH PAaBHOIIEPEMEHHOIO BPAILICHUS Baja C HYJIEBBI-
MU HadaJlbHbIMU YCJIOBUSIMH (HaudalbHBII yroi noBopora @,= 0 1 HavaabHAs yIJIO-
t2

Basi CKOpocThb Bana ®,= 0). ImeeM o =¢t; ¢= -

[logcTaBuM B ypaBHEHMsI HapamMeTpbl JBUXKEHMsI Baja B MOMEHT BpPEMEHH
t=t,=2wmuH =120 c¢; ¢,;=3600 06 = 7200r panx. Iloayuum cucremy:

2
o, =¢-120, 7200n:%, OTKyna € = T ¢ 2, o, =120 ¢\,
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3amaua 24. B MexaHu3Me CTpeIouyHOro MHAUKaTopa (puc. 2.8) NBUKEHHUE OT
peliku MeputenbHOro mrudra 1 nepenaércs mectepHe 2, CKpEIUIEHHON Ha OJHOMU

] ocu ¢ 3ybouateiM KojiecoM 3. Komeco 3 cuemsercs, B

— 4L CBOIO OYepelb, C HIECTEpHEH 4, Hecymed CTpenKy-

; TG

A uHIUKaTop. ONpenenuTh yrioByl0 CKOPOCTh CTPEIKH,
\(\_ m eclm  JBWKeHMe ITU(Ta 3a7aéTC  ypaBHEHUEM
17 x =4sin/ W paauychl 3y0UaThIX KONEC: 7, =6 CM, 75 =

bx

Puc. 2.8. Mexaau3zm
CTPEIOYHOr0 MHIUKATOPA

10 e™m, 74, =4 cm.
Pewenue

MeputenbHblil IITUPT ABMXKETCS MOCTYMATEIbHO BIOJb OCU X (CM. puc. 2.8).

ITpoekuus ckopocTy ar000 Toukn WTH(TA HA OCh X V|, =X = 4ncosnt cm/c. Takyro

K€ CKOPOCTh UMEET U TOUKA KaCaHUs MTU(TA C MIeCTepHEN 2.
[Tonaras, 4yTo To4yka KacaHusi WTU(TA C MIECTEPHEN 2 NMPUHAMJICKUT U Ile-
CTEpHe, HalaéMm aireOpanueckoe 3HAYEHUE YIJIOBOM CKOPOCTU IIECTEPHH 2:

Vi, 4mcosmt 21 -
®,, = = = ?cosm pan/c. 3ybuaroe KoJjieco 3 CKpPEIUICHO C MIeCTepHEN

z
) 6

2 Ha OJHOM OCU M UMEET Ty XK€ yINIOBYIO CKOPOCTh (03, = (0,,. Bpamenue komneca 3

yepe3 TOUKY 3allerieHus nepefaércst mectepHe 4. Boipa3zuMm COOTHOIIEHUE MEXITY
anredpanyecKuMy 3Ha4YE€HUSAMH YTIOBBIX CKOPOCTEH MpH IMepeade BpalieHUs: OJHO-

Q) T V,.r 5w
ro Tejaa JAPYyroMy: -3z =4 Orcrona HOIY4UM: Oy, = I3 = “Zcosnt ¢, Yruo-
Wgq; 73 1l

Bas CKOPOCTb CTPEJIKM paBHA YIJIOBOM CKOPOCTH
mecTepHu 4.
3apaua 25. Benymee koneco 1 moabEMHOTO

ycTpoiicTBa (puc.2.9) mnepenaér ABUKECHHUE IlIe-

crepHe 2. Ha ogHoi#l ocu ¢ mecTtepHEN 2 pacmosio- =

KEH IIKUB 3, ®KECTKO CKPEIUVIEHHBIN C IIECTEPHEM.
Puc. 2.9. Cxema mexanusma

[IIxkuB 3 coenmHsAETCA CO MKUBOM 4 OECKOHEUYHBIM HOABEMHOI'O yCTPOUCTBA
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nepekpEcTHbIM peMHEM. bapaban 5 ckpernén co MKUBOM 4 W HAXOAUTCS ¢ HUM Ha
onHoilt ocu. Ha GapaGan HamoTaHa HUTH, yaep:kuBatomias rpy3 6. Ilo 3amanHomy
YPaBHEHUIO IBMXKEHUS KoJieca 1 onpeaenTb CKOpOCTh, HOPMAIbHOE, KACATENbHOE U

NOJIHOE ycKopeHHsl Touku M Ha oOoxe OapabaHa 5 B MOMEHT BpeMeHu #1= 1 c, a

TaK)K€ CKOPOCTb U yCKOpeHHE rpy3a 6. CKOIbKEHUE MEXKIY 3BEHbIMH MEXaHU3Ma
OTCYTCTBYET.

3HayeHMs paaAuycoB Kojéca, HIKMBOB M OapabaHa mexaHusMma: 1 = 20 cwm,
rn =10 cm, 3= 40c™m, 1= 16 cMm, 5= 8 cM. YpaBHeHHEe BpaulleHHs KoJeca l:
Q) = 2% — 5t pan.

Pewenue

Benymum 3BeHOM B MexaHu3Me SBisieTcsl kojieco 1. BriGepem momoxurtens-
HOE HalpaBJIEHUE OTCUYETA yria MOBOpPOTa KoJjieca | B CTOPOHY, MPOTHBOMOJIOKHYIO
HaIIPaBJICHUIO BpalIEHUsl Yaco-
Boi crpenku. Ha puc. 2.10 3to
HaIpaBJICHUE MOKA3aHO AYTrOBOU

CTPEIKOHN @ .

[Iponuddepenuponas mo
BPEMEHU YpaBHEHHUE JIBHXKEHUS

Kojeca 1, momyuum anreOpauye-

Puc. 2.10. Pacy€THas cxema MexaHu3Ma CKO€ 3Hau€HHE €ro YrjioBoOi
CKOpOCTH: ®,= ¢@; =4¢—5 pan/c. B MoMeHT BpeMeHH ¢; =1 ¢ anrebpanueckoe 3Ha-
YeHHe yrioBoil ckopocTu Koneca 1 orpumatensro: ¢;(1)=— 1 pan/c. D10 o3Hauaer,

YTO B JAHHBI MOMEHT BPEMEHHM KoOJiecOo | Bpamaercss B CTOPOHY, IMPOTHUBOIIOIOXK-

HYIO [OJIOXKHUTEIBHOMY HAIIPABICHUIO OTCUYETA yIila (. YTJI0Bask CKOPOCTh KoJeca |
paBHA MOIYJIO: ) = ‘(Dlz‘ = 1 pag/c. HanpasneHue yrinoBoil ckopoctu o, Kojeca 1

B MOMEHT BpEMEHH #; =1 C OKa3aHO AYrOBOM CTPEIKOU .
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Bpamenue koneca 1 nepenaércs mecrepue 2 yepe3 Touky koHtakra K. U3 co-

®O . |
OTHOLICHHUsS] —— =—= HalAEM yIJIOBYIO CKOPOCTb IIECTEPHU 2: ®, = ——. [lIxuB 3,
Wy n "

3aKpEIUIEHHBI Ha OJHOM OCH C IIECTEPHEN 2 MMEET TaKyI0 K€ YIJIOBYIO CKOPOCTb,
®3 = ®,. HanpasieHnue yriaoBbIX CKOPOCTEH IIECTEPHHM 2 U INKMBA 3 IOKAa3aHO Ha
puc. 2.10 1yroBoii cTpenkou ,.

[lepenaya nBM>KEHUS IIKKUBA 3 MIKUBY 4 MPOU3BOJUTCSA C IOMOIIBIO PEMEHHOM
nepenayn. Ha yyactke OT TOUKHM A, i€ peMEHb CXOJUT CO IIKUBA 3, ¥ 10 TOYKHU B,
rie peMeHb HaberaeT Ha MIKUB 4, peMeHb JABMXKETCS MOCTYIATENbHO, TO3TOMY CKO-
poctu ToueK 4 u B paBHbl: V4 =V p. BeIpasuB CKOPOCTH TOYEK Y€PE3 YITIOBBIE CKO-
POCTH TEJ, UMEEM PABEHCTBO (373 = W47y, OTKYJA C YUETOM, YTO O3 = ®,, HAUAEM

W33 _ 01173

YIJIOBYIO CKOPOCTh IIKHMBA 4: ®, = YrnoBas ckopocTs Oapabana 5

7y o
paBHa YIJIOBOM CKOpocTH HIKuMBa 4, s =0,. HampaBieHue yrioBbeIX CKOpPOCTEM
mkuBa 4 u 6apabana 5 nokazaHo Ha puc. 2.10 1yroBoi CTpenKkon .

Bemuuuna (Momyne) ckopoct TOYkH M paccUHMTHIBaeTCS 1O (opMyie:

1173

Vs =osrs. B MomeHT BpemeHu ) =1 ¢ w5 = = 5 pan/c u V;; = 20 cm/c.

"y
Bekrop cxopoctu V,, HampaBieH 1o kacareiabHON k 00oay OapabaHa B Touke M u

HaIpaBJIeH B CTOPOHY BpaileHus bapabdana 5 (cm. puc. 2.10).
Huts, Hecymas rpy3 6, cmaTbiBasich ¢ 0001a 6apabaHa, UMEET CKOPOCTb, PaB-
HYIO CKOPOCTH TOouek 0001a Oapabana, v, ClieJ0BaTEIHbHO, paBHA CKOPOCTH TOYKHU M:

Vs =V,,. HanpaBnenue cCKOpoCTH Ipy3a 6 ONpeAeseTcss HalpaBICHUEM BpAILLEHUS

Oapabana 5. IIpu #; =1c rpy3 nogaumaercst co ckopoctbio Vg =20 cm/c.
OnpenenuM yckopeHue Touku M. BekTop yckopeHus TOuku M paBeH cymMMe

BEKTOPOB: d,, =d,, +d,, , tae d, , d,, — KacaTelbHas ¥ HOPMaJIbHasi COCTABJIAIO-

II1e YCKOPEHUS.
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Haiingm anreOpamveckoe 3Ha4YeHWE YIJIOBOM CKopocTth Oapabana 5:

_ 01113 _

. 20t —25 pan/c. Anrebpanueckoe 3HAYEHHE YTIIOBOTO YCKOPEHUS

W5
7”2}"4

bapabaHa 5 €5, PaBHO MPOU3BOJHOM €5, = ®s, = 20 pan/c’. Tak Kak B MOMEHT Bpe-
MeHHM f; =1 ¢ 3HaKu anredbpanyeckux 3Ha4eHUH yrioBoil ckopoctu OapabaHa M ero
YIJIOBOTO YCKOpEHUs pasHble (05, = — 5 pan/cd, =d, +d, &s,=+ 20 pan/c?), yr-
JIOBOE YCKOpEHHeE (10 BEIMYMHE PABHOE MOAYIIIO €5 = ‘852‘) HAIPaBJICHO B CTOPOHY,
IPOTHUBOTIOJIOKHYIO YIII0BOM ckopocTu. Ha puc. 2.10 HampaBieHHne yrioBoro ycko-
peHus 6apabana 5 moka3aHO TyrOBOW CTPENKOH €5 .

KacarenbHOe YCKOpEHHE TOYKU: d, =&srs = 80 cm/c’. Bektop d,,, Kaca-
TEJIBHOTO0 YCKOPEHUS TOYKU M HAIIpaBJICH IO KAacaTeJIbHOM K TPAEKTOPUU B TOUKe M
B CTOPOHY YIJIOBOTO yCKOpeHUs €5 (cM. puc. 2.10).

HopMaJibHOE YCKOpPeHHe TOUKH M pacCUUThIBACTCS KaK Ay = W7y, Te YIIIO-

Basi CKOPOCTb O0apabaHa s :‘0352‘. B mMoMmeHT BpeMeHnu f; =1 ¢ w5= 5 pan/c u Be-
JIMYMHA HOPMAJBHOTO ycKopenus: d,, = 100 cm/c?. BekTop HOPMalbHOIO yCKOpe-

HUS d,, HanpaBleH 0 paguycy K HeHTpy Oapabana 5.
Mopaynis MOJMHOrO YCKOpPEHUs TOYKA M B 3aJaHHbIA MOMEHT BPEMEHH:

a, =+/(a},)’ +(a},)* = 128,06 cm/c?. BeKTOp YCKOpEHHUS d ), HANIPABIEH [0 JUATOHAIIN

IPSAMOYTOJIBHUKA, IOCTPOEHHOTO HA BEKTOpax d,, u d,, (cM. puc. 2.10).
VYckopenue ag rpys3a 6 HaXOAUTCS U3 YCIOBUS, YTO IPy3 JBUXKETCA MPSAMOIIU-
HelHo. [lpu nmpsMoIMHENHOM ABMKEHUM HOPMasibHAs COCTaBIIAIONIAS YCKOPEHHUS
—al =V, =V, =a}, =&y, -
paBHa HyJ0. B pesynbrare, yckopenue rpyza 6 dg =aq =V =V, =a, =&l =
80 cm/c?. HampaBiieHne BEKTOpa YCKOpPEHHs Tpy3a 6 ONpPENeNseTcs HalpaBIeHUEM

YTIIOBOTO yCKOpeHus Oapabana 5. Ha puc. 2.10 HanpaBieHue yckopeHus rpysa 6 mo-

Ka3aHO BEKTOPOM dg .

69



3agaua 26. Ilo 3agaHHOMY ypaBHEHUIO MOCTYIATEIBLHOIO IBUKEHUA 3B€HA |
Mexanusma (puc. 2.11, a) onpeaenutb CKOpOCTb, HOPMAIbHOE, KacaTeJIbHOE U MOJ-

HO€ YCKOpeHHUs TOUKU M aucka 3 B MOMEHT BpeMeHM f;= | ¢, a Takxke CKOpOCTb U

yckopeHue 3BeHa 4. CKOJIb)KEHHE MEXY 3BEHBSIMH MEXaHU3Ma OTCYTCTBYET. 3Ha-

YEeHUsI paJiyCcoB KOJIEC MEXaHU3Ma U 3aKOH JBMXKEHUS 3BeHa 1: R, =20 cM, =5 cwm,
R3=8 cM, ;=4 cM, x| = COSTt + Sinmf cM.
Pewenue
3BeHO | ABMXKETCS MOCTyNaTelbHO BAOJL OcHU Xx. [lonoxkuTenbHoe HampasJe-
HUE NBWXXEHUS 3a1a€Tcsl HampasieHuem ocu x (puc. 2.11, a). Ilpoauddepenuponan

10 BpCMCHHN YPaBHCHHEC ABMKCHHA 3BCHA 1, IMOJIY4YHM €TI0 anre6paﬂqe01<oe 3HA4YCHHC

ckopocTu: Vi, (t) = X| = —nsinnt + mcosmnt .

Puc. 2.11. KuneMaTtuka nocTynaTejibHOr0O U BpalllaTeJIbHOTO JBUKEHUN TBEPAOTO TeJa:
a — cxeMa MeXaHu3Ma; b — pacdeTHasi cXema JIsl ONPEeIeIICHHs] CKOPOCTEH
Y YCKOPEHHI TOYEK MEXaHH3Ma

B MomenT Bpemenu #;= 1 ¢ anrebpandyeckoe 3Ha4€HHE CKOPOCTH 3BeHa 1 OT-
pumatensroe: 7, (1)= — 7 cm/c. DTO TOKa3BIBAET, 4TO B NAHHBIH MOMEHT BPEMEHH

3B€HO | JBMKETCA B CTOPOHY, NPOTUBOIOIOKHYIO MOJOXKUTEIBHOMY HAIPABIECHUIO

ocu x. CkopocTh 3BeHa | paBHa MOAYNIIO MPOU3BOAHOU Vl(l):‘fcl‘ = m cMm/c. Ha

puc. 2.11, b nokazaHo HanpaBJI€HUE BEKTOPa CKOPOCTH V.
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Touka A CONPUKOCHOBEHUS 3BE€HA 1 C TUCKOM 2 UMEET Ty K€ CKOPOCTh, YTO H

v
3BeHO l. YriioBas CKOpPOCTb AMCKA 2 ONPENEISAETCS U3 PABEHCTBA O, =1 pan/e.

)
Hampasnenue yrinoBoii CKOpOCTH BpallleHUs1 JUCKa 2 ToKazaHo Ha puc. 2.11, b nyro-
BOU CTPEJIKOU ®,.

[lepenaua BpamieHus qucka 2 Aucky 3 mpoucxoaut B Touke K. M3 cooTHoIe-

HUA

0 R
3 -2 HAaXOJMM YTJIOBYIO CKOPOCTh JHCKA 3. ®3 =

T
—. HanpaBnenue
®y Ry "Ry 2

YIJIOBOM CKOPOCTH JUCKa 3 IoKa3aHo Ha puc. 2.11, b n1yrosoii cTpenkoil os.

Monayne ckopoctu Touku M V,, = w313 = 2n cm/c. Bekrop ckopoctu V),

HaIPaBJICH 0 KacaTeIbHOW K TPACKTOPHUH JABMKEHUS TOYKU M B CTOPOHY BpallleHUs
nucka 3 (cm. puc. 2.11, b).

3BeHO 4 JBIKETCS MOCTyNATEeNIbHO. BenmnunHa 1 HanpaBieHe CKOPOCTH 3BEHA
4 coBmajalT C BEJIMYUHON U HANpaBICHUEM CKOPOCTH TOYKU B KacaHUs 3BeHA 4 C

miuckoM 3: V, =V = o3R;. B momeHT Bpemenu ¢t =1 c¢ V, = 4n cm/c. Hanpasie-

HUE BEKTOpa CKOPOCTH V4 onpeaeisieTcsl HalpaBIeHUEM BPAIlCHNs AUCKa 3.
Omnpenenum yckopenue Touku M. Haiiném anreOpandeckoe 3HaYCHHE (3, YI-

. Vi R T, .
JIOBOM CKOPOCTH JIUCKa 3: M5, :I’C—Rz = —(—sinnt + cosnt). AnreOpandeckoe 3Ha-
iy

2

: T :
YEHHUE €3, YIVIOBOTO YCKOPEHMsS OUCKA 3: €3, = (03, = —7(cosnt +sinm¢) U B MO-

z

2

T . .
MEHT BpeMeHu # =1 ¢ 83227. Pa3Hble 3HaKM anreOpandyecKux 3HAYEHUH yTI0BOU

2
T T
CKOpPOCTHU U YIJIOBOTO YCKOPEHHS JucKa 3 (m3Z=—5;s3Z=+ 7) MOKa3bIBAKOT, YTO

YIJI0BOE YCKOPEHHUE HAMPaBIECHO B CTOPOHY, MPOTHUBOIOJIOKHYIO YIIIOBOM CKOPOCTH.
Ha puc 2.11, b nampaBineHuE YIJIIOBOTO YCKOpPEHHUS IUCKa 3 TMOKa3aHO JIyrOBOM

CTPEJIKOU €3.
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KacarenbHoe yckopeHue TOUYKH M paccuauThiBacTcst o GopMmylie a,, = €373,
IJle yIIOBOE yCKopeHne £; = |5, |. B Moment Bpemenn £ =1 ¢ aj,= 2n” cm/c?. Bek-

TOp KACaTeIbHOTO YCKOPEHUS TOUKH M @, HAIPABJICH MO KACATEIHHOM K TPACKTO-

puM TOUYKU M B CTOPOHY YIVIOBOTO YCKOpeHHUs €5 (cM. puc. 2.11, D).
n _ 2
HopmanbeHoe yckopeHue ToUKku M pacCYUTBIBAECTCA KaK a), = ®3r3. B MOMeEHT
BpeMeHH f| =1 ¢ BeIMYHHA HOPMAIBHOTO YCKOpeHHs af, = m> cM/c?. Bektop HOp-

MaJIbHOTO YCKOPEHUsI d,, HAMpaBIICH MO paanycy K HEHTPY AuCKa 3.

Moyib ONHOTO YCKOpPEeHUsI TOUku M: a,, = \/ (ar ) +(ai)? = n*+/5 em/c?.
BekTop MOJHOrO YCKOPEHWs ¢, HANpaBJEH MO JWArOHAIM NPSAMOYTOJbHUKA, MO-

CTPOEHHOTO Ha BEKTOPaX dy, U dy; .

3BeHO 4 ABMKETCA MOCTYHNATENIbHO M NPSIMOJIMHEMHO. YCKOpeHHE 3BeHa 4

PaBHO MPOEKIMHU YCKOPEHUS TOYKH B (kacaHus nucka 3 co 3B€HOM 4) Ha JIMHHIO
IBIKEHNS 3BeHA 4. a4 =ap =&3R; = 4n* em/c2. Hamnpasnenue yckopeHus 3BeHa 4

COBIIAJIAET C KACATEJIbHBIM YCKOPEHUEM TOUYKH B.
YupakHeHus

Ynpaxuenue 2.1 VYnpaxHenue 2.2

\

LA

B,=02m, Ra=04mM, ra=03mM,

P = 3f+251ﬂﬂ:2—r pam, JC4:r—1.—5111*‘”:3—*?+t:c::us“:3—r M.
HaHTH CKOpOCTh M YCKopeHHe TOHKH Jf HadiTi cKOpOoCTh B VCKOpEHHe TOURH M
HIpys3ad BEMOMEHT L =1¢ M 3EeHa | B MOMEHT £ =§, =3 c.

Puc. 2.12. 3aganus 11 CaMOCTOSITEILHOTO pellieHus. Ypaxkuenus 2.1, 2.2
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2.3. CkopocTH TO4YEK NMPHU MJIOCKONAPAJIEIbHOM JABUKEHUU
TBEPAOIO Tejia

HJ'IOCKOHapa.H.]Ie.HI)HBIM, WJIN INJIOCKHUM JABHXXCHHUCM TBEPAOIO TCJia, Ha3bIBa-
€TCA TaKOC€ ABMIKCHHC, IIPHU KOTOPOM BCC TOUKH TCJIa ABMIKYTCS IapaJlICIbHO HEKO-

TOPOM HEMOJABUKHOU (OCHOBHOM) IMJIOCKOCTH.
st ckopocteit Vyu Vy, nByx Touek A m M Tena, COBEPIIAIOIIETO IIOCKOE

JBUKECHUE, CIIPABEJJIMBO YTBEPKACHHE: NMPOECKUMH CKOPOCTEHd ABYX TOYEK TBep-
JAOr0 TeJia HAa O0Cb, NPOXOASINIYIH 4Yepe3 3TH TOYKH, PaBHbI APYr ApYyry:
V cosa=V,,cosP, rae o, 3— yIriibl MeXy BEKTOpaMU CKOpPOCTH V4 u V), U OChIO,

poxoAsien uepes Touku A u M.

MrHoBeHHBIM HeHTPOM ckopocTeii (MLIC) Ha3biBaeTcs Touka P miockoit (u-
T'ypbl, CKOPOCTb KOTOPOM B JAaHHBIM MOMEHT BpPEMEHHM paBHa Hymro. [Ipu n3BecTHOM
nosioxkeanu MIIC ckopocTs 110001 TOYKHM TUIOCKON (DUTYPBI HAXOMAT TaK, KaK €CIH
Obl ABXKeHUE (UTYpbl ObUIO MTHOBEHHO BpalllaTeIbHBIM BOKPYT MTHOBEHHOT'O II€H-
Tpa CKOPOCTEH C YIJIOBOM CKOPOCTHIO, PaBHOM YTJIOBOM CKOPOCTH IUIOCKOW (DUTYPBHI.

CriocoObl MOCTPOSHHUS MTHOBEHHOTO IIEHTPa CKOPOCTEH MpuBeaeHbI B Ta0d. 2.1.

Ta0muna 2.1
Cnoco0bI MOCTPOEHNSI MTHOBEHHOT'0 IIEHTPA CKOPOCTeil

1. Ecnu u3BeCTHBI HAmpaBlIEHUs CKOPOCTeU V, u

V5 xakux-HUOyAb IBYX TOUYEK A U B 110cKoi (uUrypsl, To

MTHOBEHHBIM LIEHTP CKOpPOCTEN P HaXOAUTCS B TOYKE IIe-
pecedeHus NepHeHANKYIIIPOB, BOCCTAHOBIICHHBIX U3 ITUX
TOYEK K BEKTOPAM CKOPOCTEHN.

2. Ecim ckopocty OByX TOouek V, m Vp mapan-

JISbHBI, HO TOYKU A U B He nexar Ha o0IeM MepreH /IH-
KYyJIIp€ K CKOPOCTSIM, TO, KaK BHUJHO U3 PUCYHKA, MTHO-
BEHHBIN 1IeHTp P O0eckoHeuHOo ynanéH. B aTom ciydae yr-
JI0Basi CKOPOCTh ® = 0 W TEJO B TAHHBIA MOMEHT JIBUKET-
Cs MOCTYMATENbHO (JABUKEHUE SBJISIETCS MTHOBEHHBIM MO-
crtynateiabHbiM). [Ipyu TakoM IBUKEHUU CKOPOCTH JF00OM

TOYKU Tena paBHa V.

ol
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3. Ecim ckopocTH mBYX Todek V, m V, mapan-
JIeJIbHBI, @ TOYKU A 1 B nexar Ha o011eM NepreHIuKyIs-
pe K CKOpPOCTSIM, TO MITHOBEHHBIM LIEHTpP CKopocTten P
HaXOIUTCS KaK IIepecedYeHUe MPsMOW, COECAMHSIOLIEH
TOYKU A U B U JUHUM, NPOXOJAIIEH Yepe3 KOHIbI BEKTO-
POB, H306PAXKAOIUX CKOPOCTH ¥, 1 V.

4. Ecnm 1miockonapaleIbHOE [BHXKEHHE OCY-
IIECTBIISIETCS ITyTEM KadeHHs 0€3 CKOJIBbKEHHUsI OAHOTO Te-
Ja 10 HENOABMXKHOU IOBEPXHOCTHU IPYroro, TO MTHOBEH-
HBIM LIEHTP CKOPOCTEN P pacrojoXeH B TOYKE KacaHUs
KaTSIIErocs TeJa ¢ HEMOABUKHON TOBEPXHOCTHIO.

i
F

IIpumeps! pemreHns 3a1a4 HA IVIOCKONAapaJslieIbHOE IBU/KEHHE TeJia

3amaua 27. IlpuBogHON MeXaHU3M HAacoca HAXOJUTCA B MOJIOKEHHUH, MOKA-
3aHHOM Ha puc. 2.13. KpuBomun O;C Bpamaercs ¢ NOCTOSHHON YII0BOW CKOPOCTHIO

®o,c =2 paj/c BOKPYr OCH, MPOXOIsLICH depe3

TOUKy O; NEePHNEHIUKYISPHO MIIOCKOCTH YepTexa.
OnpenenuTs CKOPOCTh MOpHIHS D W yIJIOBbIE
ckopoctH 1maryHa BC, kopombicia AB W 1ITOKa
AD, ecitm O;C = 20 cm, OB = 2:04 = 40 cwm,
AD = 60 cwm.

Puc. 2.13. IIpuBoHOM MEXaHU3M

Hacoca
Pewenue

[Ipennonoxum mis omnpenenéHHoctd, 4yto kpuBomun O;C BpalmiaeTcs B

HaMpaBJICHUU 10 X0y 4acoBOM cTpenku. Bektop V- ckopoctu Touku C HampasieH
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nepneHauKyisipHo kpusowmuny O;C, B cTOpoHy ero BpameHnus (puc. 2.14). Monynb

ckopoct Ve =g - 0,C =40 em/c.

Kopomeicno AB B
KadaeTcsl (BpalaeTcs)
BOKpPYT' OCH, MPOXOJsi-
menl yepe3 Touky O,

napajaijicibHO ocH

BpalllCHUA KPpHUBOIIMUIIA.

Ckopocth TOuku B Puc. 2.14. PacuéTHas KUHEMaTUYECKasi CXeMa MEXaHU3Ma
IpUBOJIa Hacoca
HampasJjieHa  IIEepIIeH-
JTUKYJAPHO KopoMbiciny AB Bnoas matyHa BC (puc. 2.14).
[ITatyn BC coBepuiaeTt miocKonapauieibHOE ABUKEHHUE. MTHOBEHHBIN LIEHTP

CKOpOCTe! maryHa P; pacrnojio)KeH B TOUYKE MepeceyeHus: NepueHIuKyIsIpOB K CKO-

pocTsaM I7C u Vy Touek C n B maryna. Haxomum P C =40,C= 80 cMm. Yriopas

v
CKOpOCTb BpaileHusa wmaryHa BC wpe :C_IC;: 0,5 pan/c. HampaBneHnue yrioBoit
1

CKOpOCTH BpamieHus matyHa BC omnpenesnsercs HampaBiI€HUEM BpalleHUs KPHUBO-

mmna O;C u Ha puc. 2.14 noka3aHo IyroBOM CTPEIKON ®p( .

CkopocTh Vp HaiinéMm o Teopeme O MPOEKUUAX CKopocTed. CIpoeKTupyeM
BEKTOpPa CKOPOCTEU I7C 51 173 Ttouek C u B Ha muauio BC. Iloayuum
Vcos0° =Vcos30°. Orciona V = 204/3 cm/c.

Vg 3
VYrioBas CKOpOCTb KOPOMBICHIA AB ® yp =—— = —

an/c. Hanpasieuue yr-
B ) p p y

JIOBOM CKOPOCTHU KOPOMBICJIa OMPCACIEICTCA HAIIPABJICHHUEM BCKTOPA CKOPOCTHU VB u

IIOKa3aHO JyTOBOU CTPEIIKOU O 4p .
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CkopocTh TOYKM A KOpPOMBICIA pPaBHA IIOJOBUHE CKOPOCTH TOYKH B:

1 ~
V4 =5VB= 1043 em/c. Bekrop ckopoctu V, HalpasiieH NEPHNEHAUKYIIAPHO KOPO-

MBICTY AB B CTOPOHY €T0 BpAILICHHUS.
Touka P, nepeceyeHus MEPHEHAUKYIAPOB K CKOpocTsaM V', u Vp sABisercs

MI'HOBCHHBIM HCHTPOM CKOpOCTCﬁ mroka AD. Torz:a yrijioBasgd CKOpPOCTH INTOKa

V 3 .
Oyp = ﬁ = 7 pan/c. HampaBieHnue yriioBoil CKOpOCTH IITOKA OMPEAEIAETCS 0
2

HAIPABJICHUIO CKOPOCTU TOYKH 4 U Ha puUC. 2.14 OKa3aHO TyTOBOM CTPENKOU M 4.
Cxopocts nopuiss Vp =o 4p - B,D= 15 cM/c.

3amaya 28. Mexanusm kavanku (puc. 2.15) cocroutr u3 kpupommna OA,
Y,  BPAUIAIOWIErocs BOKPYT OCH O u Hecylulero B

1
TOYKE A OChb MOJABWKHOM IIECTEPHU 2, KOTO-

pad KaTurcia I10 HEIMOJABUKHOU MEeCTCPpHE 1.

Bpainenne kpuBoluna MNpoUCXOIUT C YIJIO-

BOM CKOPOCTBIO = 2 pazn/c. Paguycsl mie-
Puc. 2.15. Cxema MexaHu3Ma Kadalku

cTepéH 1, =r, = 6 cM. K 000y mectepuu 2 B

TOYKE B mapHupHO npukpemi€H maryn BC nnmuHoit BC = 8 ¢M, KoTopblii B Touke C
nepenact amxenne kopombicity CO; gmunon CO; = 16 cwm.
Onpenenuts yrioBble CKOpOCTH ectepHu 2, maryna BC, kopomeicia COq, a
TaKXke ckopoctu Touek 4, B, C, D B MoMeHT, koraa kpuBomun OA u matryH BC ro-
PU3OHTAIBHBI U yroil £DAB= 60°.
Pewenue

Haiiném ckopocts Toukn A xpuBommmna: V, =g, - OA= 24 cm/c. Bekrop

CKOPOCTH TOUYKH V, pacnosoKeH NepneHIuKyIsipHo KpuBomuny OA 1 HanpasJieH B

CTOPOHY BpallieHus1 Kpupoiuna (puc. 2.16).
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MTrHOBEHHBIN LEHTP CKOPOCTEN P> MECTEPHU 2 HAXOAUTCS B TOUKE KACAHUS C

HEIMOABMKHON TIOBEPXHOCTBhIO IecTepHU 1. VYrimoBasg CKOpOCTh MIECTEPHU 2

%
®, =—4-=4 pan/c. Hanpagnenue yrio-

AP, Yoy

2 »
BOW CKOPOCTH IIECTEPHU 2 ONpeeseTcs ®co
HAIIPaBICHUEM BEKTOpA CKopoctu V, u
Ha puc. 2.16 mokazaHO IyroBoil cTpen- O
KOH M, . Ppe
£
Haiiném paccrosiune P,B u3 paB- Puc.2.16. Pacuérnast kunemaruueckas

CXeMa MEXaHn3Ma KadaJlKu
HOOEpEeHHOro TpeyrojipHuka P, AB 10

TEOpEME KOCHHYCOB: Py B = \/ r? + 12 = 2r%c0s120° = 643 cm. CkopocTh TOUKH B

Vp=0,-BB = 24+/3 cm/e. Bekrop ckopoctu 173 MEPIECHAUKYISAPEH JIMHUU PoB 1
HaIlpaBJIEH B CTOPOHY BpAILIEHUS NIECTEPHU 2.
CxopocTb Touku D: Vj, =®, - P,D = 48 cm/c. Bextop ckopocTu V), mepreH-

TUKYJISIpeH JIuHuu P,D u HanpaBJiieH B Ty e CTOpOHY (cM. puc. 2.16).
Ckopoctb Touku C nepneHaukyiaspHa auHuu CO;. BoccTtaHaBinuBas nepreH-

IUMKYJISIPBI K CKOPOCTSM Vp U V-, MOIy4uM TOYKY IiepecedeHust P, kotopas Oyner

BC _ 16
c0s30° 3

MIHOBEHHBIM LIEHTPOM ckopoctel matyna BC. Paccrosaue A B = CM.

V 9 .
VYri0Bast CKOPOCTh MATYHA O -~ = —2- = — pan/c. Hanpasnenue yriaoBoii ckopocTH
BC = pp
1

OIIpeNENAeTCs 0 HAIIPABICHUIO CKOPOCTH V3 U TOKa3aHO TyrOBOW CTPENKON Mg .

Ckopoctb T04ku C: Vi =g - FC= 30 cM/c. HampapieHue BeKTOopa CKOpo-

V3

CTH OIPEJIESAETCS HallpaBJIeHUEM BpaleHus maTtyHa BC.

V
Yrnosas ckopocTs kopoMbicna COi: @, :0—% = % pan/c.
1
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3amauya 29. B mianerapHoM mexanusme (puc. 2.17) kpupommn OA IauHOU
OA = 25 cm Bpaniaercsi BOKPYT HEMOABUKHOM
ocu O, NEPNEeHIUKYISIPHON MIOCKOCTH PUCYH-
Ka, C YIJI0BOH CKOPOCTBIO W4 = 3,6 pan/c. Ha
KOHell A KpUBOLIUIIA HACAXKEHA IIeCTepEHKa 2,
HAXOJAIAsCsl BO BHYTPEHHEM 3allCTUICHUU C

KojecoM 1 pammyca r; = 45 cM, COOCHBIM C

kpuBounoM OA U BpallalOIIUMCS C YIJIOBOM

ckopocTeio ®; = 1 pan/c. atyn BC, mapHup-

HO COCJIMHEHHBIN ¢ IecTepEHKoi 2 Ha e€ 000-

. JI€¢ B TOYKE B, MPUBOJUT B JBHKECHUE KPHUBO-
Puc. 2.17. [InanetapHblii MEXaHU3M
mun CO,. OnpenenuTs YyrioBble CKOPOCTH IiIe-
crepénku 2, matyHa BC u kpuBowmuna CO;, ckopoctu Touek 4, B, C B MOJIOKEHUU,
nokazaHHoM Ha puc.2.17, eciu anuna matryHa BC = 100 cMm, qyinMHa KpUBO-
muna CO; = 50 cm.
Pewenue

Haitném ckopoctu Touek 4 u D

Vy=wp4 04 =90 cM/c; Vp =w; -1 =45 cm/c.
Bekrop ckopocTH V, HanpasieH NepHeHInKyIspHO kKpuouny O4 B CTOPO-

Hy €ro BpaiueHus. Bektop ckopoctu I7D neprneHauKysapes paauycy OD koneca 1 u
HaIpapJIeH B CTOPOHY BpallieHus kojeca (puc. 2.18).

MrHOBEHHBIN HEHTP CKOPOCTEW P, MIECTEpHH 2 HAXOJUTCS HA MEPECECYECHUU
MPAMOM, COeTUHSAIONIEH TOUKU A U D, U JIMHUU, IPOXOIAIIEH Yepe3 KOHIbI BEKTOPOB
I7A 51 I7D , M300paxkarommx ckopoctu Touek 4 u D Paccrosinue P,D OT 11eHTpa CKo-

Vy AP, DP,+20
Vp, DP,  DP,

pocTeld 0 TOYKM D HAXOAUTCS M3 MPOIMOPIUU , OTKyJa
P>D =20 cwm.
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v
VYrioBas CKOPOCTb HIECTEPEHKH 2 M, :—DD = 2,25 pan/c. Hanpasnenue yr-

JIOBOM CKOpPOCTH (0, IIOKa3a- - 7

HO Ha puc.2.18 nyrosoi
CTPEJIKOU ®) .

CxopocTh TOYKH B,

KOTOpasi HaXOAUTCsI Ha 000-

ze HIECTEPEHKH, :%E’
5

£

Vp=w, -PB= =455 cmlc. ®2 \E_,_...r
Bektop ckopoctd Vp mep-
NEHAUKYJpEH JUHUU PoB u \\ml*

Puc. 2.18. Pacuéruasg kmHeMaTdeckas cxemMa

HAaIpaBJICH B CTOPOHY Bparie- IJIAHETAPHOTO MEXaHNU3MA

HUSI TIECTEPHHU 2.

Hanpasum BekTop ckopoctu V- mepneHaukynsapHo kpusommny CO; u Boc-

CTAHOBUM IEPIIEHIUKYIAPBI K CKOpOCTAM V- u V. Touka Py nepecedeHus NepIeH-

JTUKYJISIPOB SBJISIETCSI MTHOBEHHBIM LEHTPOM ckopocted matyHa BC. Paccrosnue

B ) AB 1
P\B Haiiném u3 tpeyronbHuka PBC: PIB='—C, rge smmo=—— =——_. Torma

sina. P B J5°

PlB=100\/§ CM. YIJIOBasg CKOPOCTb LIATyHa © g, =% = 0,45 pan/c. CkopocTh
1

touku C maryHa BC Hal€M MO TeopemMe O MPOEKUUsAxX ckopocTeld. CpoeKTUupyeM

ckopoctu V- u Vp touek C U B Ha JIMHUIO, IPOXOJALIYIO Yepe3 5TU To4Yku MmeeM:

Veocos0” =Vgeosa, otkyna Ve =90 cm/c.

v
Yrnosas ckopocTs kpusommna CO1 0¢q, = O—CC: 1,8 pan/c.
1
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3apauya 30. B mmockom mexanusme (puc. 2.19) kpusommmn OA BpaiaeTcs: Bo-

Kkpyr ocu O ¢ yIiIOBO CKOPOCTBIO M), . Ha

KOHEI A KpUBOLIMIIA HaCaX€Ha ICCTCp-

HS 2, HaXOAsIIasicsl BO BHEIIHEM 3allerie-

HHUHN C HECIIOJABUKHBIM KOJIECOM 1. Pa,Z[I/IyCBI

KoJleca U WIeCTepHU 7; U 1, . llectepns 2

coeMHsIeTCsl ¢ KojecoM 3 maryHoMm BC,

3aKpEIUIEHHBIM HA LIECTEPHE B TOYKE B U
Puc. 2.19. Cxema aBmKeHHUs INIOCKOTO

MeXaHH3Ma Ha kosnece B Touke C. Koneco 3 karurcs
0€3 CKOJIb)KEHUS M0 FOPU30HTAILHOM MOBEPXHOCTH. Bce coerHeHus mapHUpHBIE.
Kauenue mectepHu 2 1o HEmoABMXHOMY Kojiecy 1 0e3 mpockanb3biBaHus. s mo-
JIO)KEHUSI MEXaHU3Ma, U300paKeHHOTro Ha puc. 2.19, onpenenutb CKOPOCTU TOUEK A,
B, C n yrnosele ckopocty maryHa BC, mectepHu 2 U xoiseca 3, ecinu o= 4 paz/c;
n=4cm; rh = =38 cMm.
Pewenue

Paccmotpum BpamarenbHoe BuxeHne kpupomuna OA. CKopocTh TOUYKUA A
kpuBommmna: ¥V, =wpy - O4= 48 cm/c. Bekrop ckopoctu VA HanpapJieH MEePHeHIU-

KyJsipHO KpuBomuy OA B CTOPOHY €ro
Bpaienus (puc. 2.20).

[Ipn kayeHHM LIECTEPHU 2 MO He-

HOI[BPI)KHOﬁ ITOBEPXHOCTH KOJIECA 1 Touka

HNX COIIPUKOCHOBCHHUA P2 ABIACTCA MI'HO-

BEHHBIM LIEHTPOM CKOPOCTEH 1IECTEPHHU.

VYrioBass CKOpPOCTb IIECTEpHHU 2

Puc. 2.20. PacuetHas cxema
JUTSI OTIpeIeTICHUS YTIIOBBIX CKOPOCTEH

V
Wy = —4 =6 pan/c. 3BEHBEB MEXAHU3MA
AP,

Ckopoctb ToukH B mecrepau 2 Vg =, - BP, =96 cMm/c.
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Touka P; kacaHus Kosieca 3 C HENOJBHMYKHOM IOBEPXHOCTBIO SIBIISIETCS €T0

MI'HOBEHHBIM LIEHTPOM CKopocTel. Bektop V- ckopoctu Touku C Kojeca 3 nepreH-

JTUKYJsipeH JInHuK P3C 1 HarpaBJieH B CTOPOHY KaueHus KoJieca (cM. puc. 2.20).

MrHoBeHHBIN LEHTp cKopocTed maryHa BC — Touka P, HaXOIUTCS HA Iepe-

CEYEHUU MEPIEHIUKYISPOB, BOCCTAHOBIEHHBIX K cKopocTsaM Touyek B u C. Ilo no-

ctpoenuto BPys = BC =BD + DC = 2r; + r3 = 24 cM. YrioBas ckopocTth matyna BC

Opc = ;—g = 4 pan/c. Tak kak BP, = CP,, ckopoct Touek Cu B V- =96 cm/c.
4

VYTrnoBas CKOpOCTh Kojeca 3 3 = Ve _ 12 pan/c.
CP

3apauya 31. B mmockom Mexanusme (puc. 2.21) kpupommmn OC, Bpaiasich BO-
Kpyr HeNmoJBWXHOM ocu O, mpuUBOAUT B JIBWKeHUEe ABa maryHa CD u CE, npuco-
enquHEHHBIX K kpuBowuny B Touke C. lllatyn CE
NPUKPEIUIEH B Touke £ K 0001y HUIUHAPUYECKO-
ro BbICTyNa AWCKa 1, KOTOpbIA KaTUTCs O€3 mpo-
CKaQJIb3bIBAHUSI CBOMM BBICTYIIOM IO HEMOABUK-
HOMY TOPHU30HTaJbHOMY penbcy. K npyromy ma-

TyHy CD B Touke D NPUKPEIUIEH MOJI3YH, Iepe-

MCIH&IOHIPIﬁCH BOOJIb HAIIPpABJICHUS BEPTUKAJIBHO-

ro quamerpa aucka 1. Bce coequHeHust mapHup-
P PHUD Puc. 2.21. Cxema aBuxeHus
Hble. Panuychl AUCKa U IUJIMHAPUYECKOTO BBI- IUIOCKOro MEXanusma

cryna R, =3 cMm, 1 =2 cM. [Inuna maryHa CE = 4 cm. B 3a1aHHOM ITOJI0KEHUH Me-

xaHu3mMa (cM. puc. 2.21) maryn CE TOprU30HTaJICH.
Onpenenuts CKOpOCTH ToueK A, E, C, D v yrioBble CKOPOCTH AUCKa 1, mary-
HOB CE, CD u xpuBommuna CO, eclid U3BECTHa CKOPOCTh ToUuM B Ha 00oje nucka 1

V=10 cm/c u HampaBieHHE (® YIJIOBOW CKOPOCTHU AMCKA.
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Pewenue
N300pa3uM BEKTOpP CKOPOCTH TOYKH B mucka 1 B COOTBETCTBUU C 3aJaHHBIM
HamnpaBJICHUEM €ro ABWKEeHUA. [Ipy kaueHnun aucka 1 mo HEMmoJIBUKHOW MOBEPXHO-

CTHU pellbca TOYKa P KacaHus 0007a BBICTY-

ma € IMOBCPXHOCTBIO PCJIbCa ABJICTCA Cro

MTHOBEHHBIM LIEHTPOM CKOpocTed (puc.
2.22).

Yrnosas CKOPOCTh nucka 1

O] = V—f;: 2 pan/c. CkopocTh TOukH A
1

Vy=o;-AF = 4 cm/c. CkopocTb TOUKH E

Puc. 2.22. Pacuéruas cxema
JUTsI OTIpeJIeTICHUsI CKOPOCTEH TOUeK

¥ YIJIOBBIX CKOPOCTEN 3BEHBER .
MEXaHU3Ma M BCKTOP CKOPOCTH VE MNCPIICHAUKYJIAPHBEI,

Vi =, - EB=4 cM/c. Bextop ckopoctu V

COOTBETCTBEHHO, JIMHUAM AP EP; 1 HanIpaBJIeHbl B CTOPOHY BpPaLIEHUs TUCKA.

[ITatyn CE coBepiiaeT miocKkonapauieabHoe ABuxkeHue. Ckopoctb Touku C
IIaTyHa HEU3BECTHA 110 BEJIUYHMHE, HO U3BECTHO, YTO BEKTOP CKOPOCTH V- NepneH-

mukyssiped kpuBomnny OC u HanpasiieH Broiab CE B CTOpOHY TOYKM E. MrHoBeH-

HBIM LIEHTp cKkopocTedl P, maryHa CE HaxXxOIWUTCSA Ha MEPECEUEHUU NEPIECHINKYIIS-

POB, BOCCTaHOBJIEHHBIX K CKOpPOCTAM Vi u V- (cm. puc. 2.22).

Paccrossune EP, :E—C = 4,62 cm. YrioBas ckopocte maryHa CE

cos30°

v .
OCE :ﬁ = 0,86 pan/c. HampapriieHue yrioBoil CKOpOCTH IIaTyHA, OMpeIesieMoe
2

[0 HANPABJICHHUIO CKOPOCTH TOYKM FE, Ha puc.2.22 MOKAa3aHO JYrOBOW CTPEJIKOU

ocg - Cxopocts Touku C maryHa CE Ve = oo - CP =V7E= 2 cm/c.
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Jmna kpuBomuna OC = BK =R, + 1sin30°= 4 cM. YriioBas cKOpocTh KpH-
BOILLUIA O = Ye _ 0,5 pan/c
oc = 5~ V> pan/e.

Jis maryna CD u3BeCTHBI BeJIMYMHA M HAIPABICHUE BEKTOpa V- CKOPOCTH

Touku C W HalpaBJICHUE BEKTOpa V', CKOPOCTH TOYKU D. MTHOBEHHBIN LIEHTP CKO-
pocreit matyHa CD HaXoAUTCA B TOUKE P, IOJYYEHHOW HA MEPECEUCHUU NEPIEHIU-

KYJISpOB, BOCCTAHOBJICHHBIX K CKOPOCTSAM VC 141 VD .

Paccrosinue CPy = DK = (CE + r,c0s30°)ctg30°= 9,92 cm (cMm. puc. 2.22). Yr-

10Bas ckopocTh martyHa CD: ocp = g—;= 0,21 pan/c.
3

Crkopocts momyHa D: Vi = ocpDP; = ocp(CE + rcos30°)= 1,2 cm/c.

YupakHeHus

VYnpaxuenue 2.3 Ynpaxuenue 2.4

%

: - g = 2 pamic, @ =6 pan/c,
Fi=2c, OA=AF=6 cm, r=3cmM, 3=6cH

BC=35cM, ¥Fp=5cmic Hafiti @y, @pe, Fa, Vi,V Ve
HEPITH:EIDQA,CC'AE,C':'CE‘; wy, Fers PA: P:é'

Puc. 2.23. 3aganus a1 caMOCTOSTENILHOTO pelieHus. Y paxkHenus 2.3, 2.4
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YnpaxHenue 2.5

AR=FC=CD=FE=4 cm,
Vr =2 cwife,

S
I e

®pq=1,5 pagic, o =2 pan/c,
F=15cm, R=5 em, CB=8 oM,
Harmi: Iy, Ggeq, 0o, Ve

VYnpaxHenue 2.6

OA =4, AD|| OOy,
OC =CB=16cMm, wy=3 pagic.
Haﬁm:mﬂD,mc‘B,mGlc,maJ

Pa, Voo V2,000 7

Ynpaxuenue 2.8

HafATH: 0y, Dap, @1 Qe
Ve, Va, 75,

Puc. 2.24. 3apanus 11 CaMOCTOSITEILHOIO pellieHus. YTipaxkHeHus 2.5 — 2.8

2.4. YckopeHus TOUEK NPH IIOCKONAPAJLIEIbHOM IBUKEHUN
TBEPAOrO TEjIa

Yckopenue 000l Toukn M TIOCKOW (PUTyphl MpU IUIOCKONAPaIIEIIbHOM

JABHXKXCHUH TBCPAOIro TCJ1a

MpCaACTaBJIACTCA KakK CymMmMa

BEKTOPOB

dyy =dy+dyy +dyy, TOE d 4 — yCKOPEHUE mojoca A; dyyy, dyy — KacareibHas u
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HOPMaJIbHAsI COCTABJIIONINE YCKOPEHUS TOYKH M mpu BpaimeHuu (Qurypsl BOKPYT
nontoca 4 (puc. 2.25).

BekTtop HOpMaJIbHOrO YCKOpPEHHS

djy4 BCETJa HANpPABIEH OT TOUKH M K Mo-

mocy A. BeKTop KacaTtesnbHOro yCKOPEHHUS
djy74 HANpaBJIEH TEPNEHANKYIAPHO OT-

pe3Ky AM B cTOpOHY BpallleHHUs], €CIIU OHO

yCKOpeHHoe (cM. puc. 2.25, a), 1 OpOoTHUB

BpalIEHUs, €CIM OHO 3aMEUICHHOE (CM.

puc. 2.25, b). BenuuuHbl KacaTeiabHOTO U

Puc. 2.25. YckopeHue Touku

HOPMAJIbHOT'O COCTAaBJISIIOIINX YCKOPEHUs MI0CKOH QUryphr:
a — YCKOPEHHOE JABUKEHUE;
Touku M ompenesnstoTcss mno (Gopmymnam: b — 3aMeICHHOE JIBHKEHHE

ayg=¢-AM ; ay; = w? - AM , TIIE ®, € — YIJ0Basg CKOPOCTb U YIJIOBOE YCKOpE-
Hue Tena (riockou purypsel); AM — pacctosiHue OT Touku M J10 mostoca A.

Ecnu npu nBM>XKeHUU MI0CKOHN (UTypbl M3BECTHBI TPACKTOPUU JIBHIKEHHS TO-

moca A 1 TOYKu M, TO 1Sl ONpeNesieHUs] YCKOPEHUsI TOUYKU M HUCIOIb3yeTCs BEK-
TOPHO® PABEHCTBO dyy +dyy =d y +d 'y +dy, +dy,,, e dyy, dyy, dy, G, — Kaca-
TEJIbHASI U HOPMaJibHAsl COCTABIIIOIIME YCKOPEHHs TOUKU M U momroca A npu ABU-

JKCHHUHU HX I10 3aJaHHBIM TPACKTOPHUSIM.

IIpuMeps! pelieHus1 3a1a4 Ha onpeAeIeHHe YCKOPEHU TOYeK

3apaua 32. Ilopmens D ruapaBiInyeckoro rnpecca NpuBOJUTCS B JTBHKECHHE
HIAPHUPHO-PBIYAXKHBIM MeXaHu3MOM OABD. B nonoxeHnn MexaHu3Ma, yKa3aHHOM

Ha puc.2.26, Touka L pblyara umeer ckopoctb V; =0,6 M/c U ycKOpeHHE
a;=0,5 m/c?. Jlmuna peraara OA = 2-AL = 0,6 M, nnuna 38ena AB = 0,4 m. Onpene-

JIUTh CKOPOCTh U YCKOPEHUE NOPIIHS D, YIIOBYIO CKOPOCTh U YCKOPEHHE 3B€HA AB.
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Pewenue

Haiiném yrnosyto ckopocts psryara OL: oy, =—-= — pag/c.

Vp_2
OL 3

YckopeHue TOYKH L mpeacTaBisieTcsl B

BUJIE CYMMBbl BEKTOPOB HOPMAJILHOTO M Kaca-
TENBHOTO YCKOPEHUIA: d; =dj +ady
(puc. 2.27). Motysib HOpMaJbHOTO YCKOPEHUS

Toukn L af =2y - OL= 0,4 M/c2. Moxyib ¢é

KacaTCJIbHOI'O YCKOPEHHA H YIIIOBOC YCKO-

Puc. 2.26. llapHupHO-phIYaKHBIN
MEXaHU3M TUJIPABINYECKOTO
npecca

pPE€HHC pbluara, COOTBETCTBCHHO, PaBHBbI:

T
Cl‘lc, = alz, o (aZ)z - 093 M/Cza oL :%:§ pa,u/cz.

CxopocTh V, Touku A HepHeHAuKy/IsApHa pbruary OL ¥ HAlpaBieHa B CTOPO-

Hy BpamieHus peiyara. E€ monyns V=g, - O4A= 0,4 m/c. Cxopocts Vp TOuKM B
HallpaBJicHa BEPTUKAJIBHO BBEPX BIOJb JIMHUM JIBHKEHUsA TNopiiHsA. HanpasneHus
BEKTOPOB cKopocTent V4 u Vp moka-

3aHbl Ha puc. 2.27. Touka P, — nepe-
CEYEeHUs] MEepPIEeHAUKYJIIPOB, BOCCTa-

HOBJICHHBIX K BEKTOpaM CKOpOCTEH Sor

V4 u Vg - onpenensder IOJOXKEHUE o

MTHOBEHHOTO LIEHTPa CKOPOCTEN 3Be- PL’/
Car

Ha AB. Paccrosiaue AP, = BB - cos30°

Puc. 2.27. PacuéTHad kuHEMaTHYECKad cXxeMa
= 0,4\/5 M. MEXaHU3Ma

V 1
Yri0Bast cKOpocTs 38eHa AB m 45 =—4-=—— pag/c.

R4 3
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[IpescTaBuM YCKOpEHHME TOYKU B 4epes momoc A: dg =d, +dpy +dgy, TAE

d 4 — ycKopeHue moyoca A; dpy, dp, — KacatenbHas ¥ HOPMAJIbHAs COCTABJIAIOINE

YCKOPEHHSI TOUYKU B mnpu BpallleHuu 3BeHa AB BOKpyYr nosoca 4. Tak Kak TpaekTo-

puel TOUkH A SABISETCS OKPYKHOCTh C LIEHTPOM B TOUKe (J, yCKOPEHUE 3TOM TOUYKH
MOYKET OBITh PA3JIOKEHO HA JIBE COCTABJIAIOIINE: d 4 =dy +d4. B pe3yabTare yCKo-
peHue  TOYkKM B TpeiacTaBisieTcss B BUAE  BEKTOPHOM  CyMMBI
dgp=dy+dy+dpy+dp,. HampaBieHuss BEKTOPOB YCKOPEHHMiI IIOKa3aHbl Ha
puc. 2.27.

Moaynu yCKOpeHuu:

a =wd; -04 =027 em/c?; alh, = w’p - AB = 0,13 em/c;
ay=¢tp -0A4=0,2 cm/c?.

VcKkopenue apy =€ 45 - AB OCTaéTCsl HEM3BECTHOM BEIMYMHOM, TAK KaK yIilo-
BOE YCKOPEHHUE € 4p 3BEHA AB HEU3BECTHO.

CrpoeKTHpyeM BEKTOPHOE PABEHCTBO YCKOPEHHUS TOUKHU B Ha OCH X, Y, TJI€ OCh

X TIPOXOAUT BIIOJb JUHUU 3B€HA AB, 0Cb y — NepHeHauKY-

nsipHa e (puc. 2.28). [lonyuyum paBeHCTBA:

o o (=
ag-cos30° =ay +apy; ag-cos60° =—a’y +apy. AB
— = F
Pemas cucremy ypaBHEHMH, HAXOAUM MOAYJb YCKOPEHUS af,h |8
% OF4

toukd B: ap = 0,38 cM/c?* U BEeIMYUHY KaCATEILHOIO YCKO-
B ’ Y y Puc. 2.28. Beruucienue

T 5 NPOEKINI BEKTOPOB
penusi: agy= 0,46 cM/c”. YrinoBoe yCKOpeHHE CTEpKHs AB YCKOPEHHIA

T
a
€ 4B =%= 1,15 pan/c®. HanpaBienue yrioBoro yCKOpPEHHs € 4 3BeHa AB omnpe-

JIENSIETCS HANPABIIEHUEM BEKTOPA p, KACATENLHOTO YCKOPEHUS TOUKH B IIpH Bpa-

IIEHUH 3BeHa BOKPYT noJitoca 4 (cM. puc. 2.28).

Vckopenue mopiiHs D paBHO YCKOPEHHIO TOUKU B: ap=ag = 0,38 cm/c?.
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3apaua 34. Komeco 1 paguyca r; = 0,6 M KaTutcsi 6€3 CKOJBKEHHS T10 Mps-
MOJIMHEMHOMY Yy4YacTKy MyTH U TPUBOAUT B
JBWKEHUE IIATYyH 2, COEUHEHHBIN IapHUP-

HO C KOJIECOM B TOYKe B Ha ero obone. Ha

IpyroM KoHIE IaryHa B Touke C K HeMy

MPUCOCIUHEH TIOJI3YH, IEPEMEIIAIOIIANCA
7724 Ve ropusonTanbHo (puc. 2.29).

Puc. 2.29. MexanusM, CBSI3bIBAIOIIUN
KAa4eHHE KOJIECa C MTOCTYIATEIbHBIM B nomnoxeHun MexaHu3Ma, NOKa3aH-

JIBU>KCHHUEM I10JI3YHA .
HOM Ha puc. 2.29, HallTU YyCKOpPEHUE LIEHTpa
A xoneca 1, ero yrioBoe yCKOpEHHE, a TaKke yrioBO€ YCKOPEHHE IIaTyHa 2, ecliu

3aJ[aHbl CKOPOCTh U yeKopenue nonsyna C: Vi =9 m/c; a- =4 m/c%.

Pewenue
[Ipu kaueHun nucka | Mo HEMOJABMKHOM MOBEPXHOCTU TOYKA P KacaHHUs €ro ¢
MIOBEPXHOCTBIO SIBJIAETCS. MTHOBEHHBIM LIEHTPOM
WAL
cKopocrer aucka. Bekrop ckopoctu Vy nep- ~

NEHIUKYJIApEH JuHUU P1B. BoccTaHOBUM TMep-
NEHIUKYIAPBL K cKopocTsaM Vi u V. FX nepe-

ceyeHue B TOYKe P, ompenenser MOJ0XKEHUE
MTHOBEHHOTO IIEHTpa CKOpOCTed ImatyHa 2

(puc. 2.30).

Breraucioum H€06XOIII/IMI>IC PaCCTOAHUA.

_ Puc. 2.30. PacuérHas cxema
Pacctostnue PiB (cm. puc. 2.30) Haiiaém MeXaHH3Ma JUIsl OTpeieTIeHNUs

CKOpOCTef/'I TOYCK

U3 TpeyroibHuka PiAB no teopeMe KOCHUHYCOB:
P\B= rlx/g = 1,04 M. 13 mocTpoeHrsi MTHOBEHHBIX LIEHTPOB CKopocTer P u P, cie-
nyet: P\B = BP, = BC. Paccrosinue P,C omnpenensercs u3 tpeyrojibHuka PiP,C:

P,C= BP, -cos30°= 1,8 m.
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V .
VYrioBas CKOpOCTh IIATyHA 2 @, :% = Span/c. HampaBnenue yrioBoii
2

CKOPOCTHU (M, OIPEACIIACTCS HAIIPABJICHUEM CKOPOCTHU VC .

CkopocTb Touku B Haiiaém o gopmyne Vg =, - BB = 5,2 M/c.

v
VYrinosas ckopocTh gucka 1 o, :P_Z; = 5 pan/c. CxopocTh 1ieHTpa Koseca 1
1

Vy=w;-BA4 =3wM//c.

Haiiném yckopenue Touku 4.

[IpumeM TOUKy B 3a MOJIIOC U BBIpA3UM YCKOpPEHHE TOYKU A depe3 MOJocC B:
d =dpg+dyp+dyp, TIE dg — YCKOPEHHE TIONIOCA B; dyp, dlyp — KacaTenbHas U
HOpMaJjibHasi COCTAaBJISIOLIUE YCKOPEHUS TOYKU A IpPHU BPALEHUU AUCKA | BOKpYT

nontoca B (puc. 2.31). HanpaBnenus yckope-

HHUA TOYKHU EiA M KacaTeJIbHOM COCTaBIISIO-

mieil yCKOpeHusi dyp TOYKU A BHIOpaHBI B

MNpCAITIOJIOKCHUN  YCKOPCHHOI'O  ABWIKCHUS

JIACKA.

Yckopenue nontoca B BeIpazum uepes

— — ~T ~n ~ N
nomoc C: dp=ac+apec+dge, TAE do — Puc. 2.31. PacuérHas cxema
MeXaHHM3Ma ISl ONPEeICHIUS

yckopenne momoca C, dpeo, dpc — Kaca- YCKOpCHHH TOHCK

TeJIbHAsl U HOpPMaJlbHasl COCTaBIIAIOIIME YCKOPEHUS TOYKHM B NMpU BpAILECHUU IIATY-
Ha 2 Bokpyr noioca C. HampasiieHue KacaTenbHOM COCTABISIONIEN YCKOPEHUS d

TOYKM B BBIOpAHO B HampaBJeHWU BpalleHus matyHa 2 (cM. puc. 2.30) ucxoas us
MPEANONOXKEHUSI €r0 YCKOPEHHOro JBMKEHUs. B pesynbrare ycKopeHue Touku A

BBIPAXKAECTCA BEKTOPHON CYMMOWU:
C_iA 267:513 +5ZB + aéc +5§C +ch.

HamnpagneHus BEKTOPOB yCKOPEHUH MTOKa3aHbl Ha puc. 2.31.
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3aMeTuM, 4TO B JI000M MOMEHT BPEMEHH JIBIKEHUS Koyieca | paccTosHUE OT
TOUYKH A 0 MTHOBEHHOTO IIEHTPa CKOPOCTEH Kosieca P; ocTaéTcsi MOCTOSHHBIM, PaB-
HBIM paauycy koneca. uddepennupyem Boipakenue V, =wm; - FA = o; - r . Ilony-

dVA d(})l . dVA o
UM 7 = ? =& N, OTKylda C y4€TOM 7 =day (HpﬂMOHI/IHeI/IHOC ABUKCHUC

a
Touku A) yrioBoe yckopenue aucka 1 g, =—4 . B pesynbTare, KacaTelbHOe yCKOpe-
n

HUE ayp TOYKHU A pu BpaieHuu aucka 1 Bokpyr momoca B ayp =¢;- AB=a .
Haiiném monyiin BEKTOPOB YCKOPEHUN:
ap =i - AB=15 m/c%; ao = w3 - BC=26 Mm/c2.
VckopeHue ap- =€, - BC octaérest HeM3BeCTHBIM. [IpUMEHHTS 3/1€Ch Croco0
I hepeHIUpoBaHus BbIpAKEHUS Vi =, - P,C A onpelieNeHus yriloBoro ycKo-
peHus €, HEBO3MOXKHO, TaK Kak paccrosiHue P,C OT MTHOBEHHOI'O LIEHTPAa CKOPO-

cTeil P, matyna 2 10 Touku C MEHSETCS BO BPeMsl JBMKCHHSI MEXaHN3Ma HEU3BECT-
HBIM 00pa3oM.
CrpoeKkTHpyeM BEKTOPHOE PaBEHCTBO YCKOPEHHUs TOYKH A Ha OCH X, ), BHI-

OpaHHbIe, KaK okazaHo Ha puc. 2.31. [lony4yum cucTeMy ypaBHEHHIL:
MPOCKIHSI Ha OCh X: — a 4c0860° = a’yp — ape — acos60°;
MPOEKIHsE Ha OChb : a ,c0830° =a’yp —agpe +apcos30°.
U3 mepBOro ypaBHEHHS C y4ETOM TOTO, YTO dyp =d 4, HAWAEM yCKOPEHHE

Touku A: a 4 = 18,67 m/c?. TI0I0KUTENBHOE 3HAUECHUE YCKOPEHHS TOUKH A O3HAYAET,

4YTO BEKTOP d , HAIpPAaBJICH TaK, KaK IIOKa3aHO Ha puc. 2.31, — B CTOpOHy Hampasie-

HUSL BEKTOpa ckopoctu V. 13 aToro cuenyer, 4To AUCK 1 ABUKETCA YCKOPEHHO U

YIJI0BO€ YCKOPEHHUE HANPABIEHO B CTOPOHY €0 YIJIOBOM CKOPOCTH.
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W3 BTOPOro ypaBHEHHUs TMOIYyIUM: dpo= 2,29 M/c?. VIioBoe yCKOpeHue Iua-

ar‘

TyHa 2: €, = = 2,2 pan/c?. VI3 TOro, 4T0 KacaTeabHOE YCKOPEHUE d p MOJIOKH-

TENIBHO, CIIEYET, YTO HATPABIEHUE BEKTOPA dp- COBIAJAET C HANPABIEHHUEM, YKa-

3aHHBIM Ha puc. 2.31. JT0, B CBOIO OuYepe/ib, 0O3HAYAET, YTO B JAHHOM MOJIOKEHUU
MEXaHHM3Ma YTJIIOBOE YCKOpPEHHE IaTyHa 2 HaNpaBJeHO TaK, KaK MOKa3aHO Ha
puc. 2.31, — o HaIpaBJIEHUIO €r0 YIJIOBOW CKOPOCTH, TO €CTh IIATYH 2 BpallaeTCs

YCKOPEHHO.

3amaua 35. Ilo HemoaBwxkHOW mmecTtepHe 1 pamuyca r; oOKaThIBaeTCs Iiie-
CTepHs 2 paauyca r,, HacakeHHas B ieHTpe Ha Kpupommn OA (puc. 2.32). Kpuso-
mun OA Bpaimaerca BoKpyr ocu O ¢ yriio-

BOM CKOPOCTBIO (4 U YIJIOBBIM YCKOpE-
B0v
HUEM €(),. Ha o0oze mectepHu 2 B TOUKe

B mapHupHO mnpuKpervieH crepxkeHb BC,

COCJIMHEHHBIN JIPYTUM KOHIIOM C LIEHTPOM

C nucka 3, Karsamierocst 0e3 CKOJIBKCHHS

B/I0JIb TOPM3OHTAILHOW MHpAMOH. Pajnyc Puc. 2.32. Cxema OBUXKEHUS TUIOCKOTO

JMCKa 3 paBeH paauycy UIECTEpHU 2: MCXaHU3Ma

r; = ry. Jlns monoXkeHus MeXaHu3Ma, M300paK€HHOro Ha puc. 2.32, OINpelenuTh
yCKOpeHHUe TOYKU D u yrioBoe yckopenue crepxkus BC, ecnu 1= 0,2 M, , = 0,4 M,
®o4= 4 pan/c, €o, =2 pan/c*. [lnuna crepxus BC =1 M.

Pewenue

Hariném yrinoBbie CKOPOCTH 3BEHBEB MEXAHU3MA.

Paccmorpum  BpamiatenbHoe JBwkeHue kpupomuna OA. CKOpOCTh €ro
Touku A: V,=wp, - OA = 2,4 m/c. BekTop ckopocTu VA HampasJIeH NEPIEeHIUKY-
asipHO Kpupomuny OA B CTOpOHY ero BpaiieHus (puc. 2.33).
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[Tpu kaueHHH MOABUKHOM HIECTEPHU 2 MO HEMOABMKHOM 1, TOUKa HX CONpH-
KOCHOBEHMS P, SBJISETCSI MTHOBEHHBIM LIEHTPOM CKOPOCTEH HiecTepHU 2. YToBas

v
CKOpOCTh IIECTepHH 2: ®, =—4-= 6 pag/c. CKOpPOCTb TOYKH B IIecTepHH 2:
2

VB =0y BP2 :4,8 M/c.
Jlns ompeneneHus yriioBOM CKOPO-

ctu crepxkHs BC 3aMeTUM, YTO CKOPOCTH

JBYX TOYEK CTEPKHS 173 u VC napasuielib-

HbI, HO ToukH B u C He jexaT Ha 00IIeM

IIEPIICHAUKYIISIPE K CKOpPOCTAM. B sTom

Cllydya€ MI'HOBEHHBIM LEHTP CKOPOCTEHN

crepxHsi BC oTcyTcTByeT (uium OecKoHed-

Puc. 2.33. PacuetHasa cxema .
JUTS OTIPEJIENIEHUsT YIIIOBBIX cKopocTeii  HO yZ4an€H), yriaoBas CKOPOCTb CTEPIKHS
3BEHbEB MEXaHU3Ma

paBHa HYIIO W CTCPIKCHb COBCpHIACT
MI'HOBCHHOC IIOCTYIIATCJIbHOC JIBHMXKCHHC.
HpI/I TaKOM ABMIKCHUHU MI'HOBCHHBIC CKOPOCTHU BCCX TOUYCK CTCPIKHA BC OJAHNHAKOBbI

110 BEJIMYMHE U HanpasieHuto. TakuMm obpazom, wg- =0; V-=Vz=4,8 m/c.

[Tpu kaueHuu nucka 3 MO HEMOJABMKHOW MOBEPXHOCTH O€3 MPOCKaIb3bIBAHUS

TO4YKa P3 KaCaHus JUCKaA C IMMOBCPXHOCTBHIO ABJICTCA €I'0O MIHOBCHHBIM LIEHTPOM CKO-

N V .
pocTeil. YTrioBas CKOPOCTb IUCKa 3: (3 :_]C): 12 pan/c. HampaBnenue yrioBoi
3

CKOPOCTH (3 OHIPCACIIACTCA HAIIPABJICHUEM BEKTOPa VC .

Haiiném yckopeHus TOYEK U yIIOBbI€ YCKOPEHUS 3BEHbEB MEXaHU3MA.

Beipasum yckopenue d- Touku C, HalpaBlICHHOE BJOJb JHHUM JBIKCHUS
LEHTpa KoJieca 3, yepe3 Mnojoc B. YckopeHue npeacTaBisIeTcsi BEKTOPHOM CyMMOIl:
dc=dp+dgg +dcg, TIE dp — BEKTOP YCKOPEHMs Toioca B; dlg, dip — HOp-

MaJiIbHasda N KacaTcJlibHasd COCTABJIAIOIIHUC YCKOPCHHA TOUYKHU C IIpyu BpallCHUHA
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crepxkast BC BOkpyr mosroca B.

BekTop Gz HAmpaBieH BJIOJb

cTepxkHs oT Touku C K moiitocy B,

BEKTOP  d¢p  TEPIEHIUKYISApEH
crepxkHio BC. HanpasneHue BEKTO-

pa d{p BHIOPAHO MO Mperoarae-

MOMY YTII0OBOMY YCKOPEHUIO

crepxkast  BC, TmoKa3aHHOMY Ha

Puc. 2.34. PacuetHnas cxema
JUTSI OIIPEJICTICHUS YCKOPSHHMI TOYEK MeXa-
HH3Ma U YIJIOBBIX YCKOPEHUH €ro 3BEHbEB

puc. 2.34 1yroBoi CTpENKoOu &g .

PaccMmoTpuM 1miockonapamiebHOe ABUKEHUE IIECTEPHU 2 U BBIPA3UM YCKO-
pEHME TOUKH B yepes nosmoc A B BUJIE BEKTOPHOTO PABEHCTBA: dp =d 4 +dpgy +dpy,
e d, — yckopenue nomoca A; dpy, dp — HOPMaIbHAs U KacaTelbHass COCTABJIA-
IOILME YCKOPEHMSI TOUYKU B Mpu BpallleHUH IIecTepHu 2 BOKpYT mnostoca A. Bekrop
dp, HANpABJIEH BIOJbL PaMyca INECTEPHH OT TOYKU B K momocy A, BEKTOP dpy

NepIeHUKyIApen TuHnu BA. Hanpasienue BEKTOpa dp, COOTBETCTBYET YCKOPEH-

HOMY BpAILIEHHUIO IIECTEPHU 2.
Paccmotrpum Bpanienue kpuomuna OA. Bektop yckopeHus: Touku 4 KpuBO-

IIrIIa IIpy Bpalll€eHUH €ro BOKPYT HCHO,HBH)I(HOﬁ ocu O mpeaACTaBIIICTCA B BUAC CyM-

MBL: d4=dYy +dy, e dy ¥ dy — BEKTOpa HOPMAIBLHON M KACATENBHOM COCTABIIS-
IOIMX YCKOpEeHUs TOUKK A. Bexkrop @’y HampaBieH BoJib KPUBOIIMIIA 110 HAIPAB-

JIEHWIO K OCH BpAIIEHUs, BEKTOP d 4y NEPHEHIUKYISAPEH KPUBOLIUITY U HAIPABJIEH B
CTOPOHY YIJIOBOI'O YCKOPEHUS €y, BpAlCHUS KPUBOLIUIIA.

B pesynbrare qiis onpeneneHuss yckopeHust Touku C IMEEM BEKTOPHOE PABEH-

CTBO.
dc=dy+dytdgy+dp targtacy.
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HamnpagneHus Bcex BEKTOPOB YCKOPEHUI NOKa3aHbl Ha puc. 2.34.

Bpruucaum Moayiiu BEKTOPOB, COCTABISIOIINX BEKTOPHYIO CYMMY:
'y = gy - OA=9,6 MIc% =g, - 04 =12 m/c%
ab, =03 -BA =144 M/c% alg =030 - BC=0.
3amMeTuM, YTO BO BpeMs JIBM)KEHUS LIECTEPHU 2 paccTosiHue AP, ocraercs no-

CTOSIHHBIM, paBHBIM 72. Jluddepenuupys paBeHcTBO V=, - AP, = ®,r,, NONY-

dav, dow, .
YUM: % = 71’2 . [Ipn KpUBOJIMHENHOM JIBUKEHUH TOYKU A MPOU3BOJHAS OT CKO-
¢ ¢
dVA T . dO\)Z
POCTH PpaBHA KAaCaTCJIbHOMY YCKOPCHUIO: 7 =dy. C Y4€TOM, 4YTO d— =&y, IIO-
t t

T
a
MyanM: a’y = &,ry, OTKYHA &, =—4 = 3 pan/c* u apy =€, - BA = 1,2 m/c%.
)
Bribepem ocu Cx, Cy, kak noka3aHo Ha puc. 2.34, — Bnoab otpeska BC u nep-
NEHIUKYISIPHO €My M CIIPOEKTUPYEM Ha HUX BEKTOPHOE PAaBEHCTBO YCKOPEHMsS TOY-

ku C. [Tonyuyum cucteMy ypaBHEHUN:
— N T n : T n .
accosa=a 4smo.+a 4coso +apg Sina+apg oS0 —dcp ;
. _ n T 3 n T : T
acsmo.=—a 4cosa +a  Smo—apg,Cosa tagSmatacg,
. : A
rae o — yroa Mexnay crepxkHem BC u nuHuer neHtpoB AC, sino = BC = 0,4;
coso. =0,92.
Haxonum u3 mepBoro ypaBHeHus yckopenue touku C: ap = 12,83 m/c?, u3

BTOPOT0 — KacaTeabHOE yCKopeHHne Touku C rpu BpameHuu crepxHs BC BOKpYT o-

moca B: afp =33,95wm/c’>. BemuuuHa yrioBoro yckopeHust crepxHs BC:

Ecp = = 33,95 pan/c?. TIoN0KUTENLHOE 3HAYEHHUE (g O3HAYAET, YTO BEKTOP

KacaTebHOTO YCKOPEHHUS G- HANPABJIEH TaK, KaKk IMOKa3aHo Ha puc. 2.34. Torma u
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HAIPABJICHUE YIJIOBOTO YCKOPEHHMs €.p CTepxkHSA BC COBINAacT ¢ HANpaBICHHUEM,

MOKAa3aHHBIM JTYTOBOM CTpeNIKOW Ha puc. 2.34.
[Ipn xauenun nucka 3 Touka C JOBHXKETCS MO

npsaMonl U paccrosHue CP; ocTaercs INOCTOSHHBIM,

paBHBIM paauycy aucka 3. B aToMm ciydae paBeHCTBO

Ve =w3-CPy = m313 MOXHO npoauddepeHurnpoBaTh

dV, dom Puc.2.35. PacueTHas cxe-
. C _ 3 T
no BpeMenu. [lomyunm: —==——=r;. Tak kax nBU- Ma JUIA OTIpe/ieNieHHs]

dt dt YCKOPEHHs TOYKH D

)keHue Touku C sBIsIETCS HpHMOJII/IHeﬁHBIM, MMpon3BOJHAA OT CKOPOCTH TOYKH C

o dVC . d(,O3
paBHA YCKOPEHUIO 3TOU TOYKU: ——— =d . Torma ¢ yuérom — = €3 NMEEM paBEH-
dt dt

a
CTBO a = &57;. YTIIOBOE yCKOpEHHe aucka 3: &5 = —& = 32,07 pan/c.
r
3

Bripasum yckopenue Touku D yepe3 nomtoc C, yCKOpEHHE KOTOPOTO U3BECTHO
M [0 BEJWYMHE, M [0 HANPABICHUIO: dp) =de +dpe +dpc, THE dpe — YCKOPEHUE
touku C; dpe, dpe — HOPMATBHOE U KACATEIHHOE COCTABISIONINE YCKOPEHHS TOUKH
D nipu BpameHuu aucka 3 Bokpyr nostoca C. Moaynu yckopeHui

ac = 12,83 M/c%; al. = o3 DC =57,6 m/c?; ap- =&,DC= 12,83 m/c?.

[IpoBeném ocu Dx u Dy, Kak moka3zaHo Ha puc. 2.34, U CIPOEKTUPYEM BEK-

TOPHOE PABEHCTBO YCKOpeHUs TOUkH D Ha ocu. [losyuum cucremy ypaBHEHUM:
apy =—accos30” +apc; ap, =accos60’ +apc.

[loncraBiisAst B ypaBHEHUS MIPOEKIMN 3HAYEHUS MOLYJIEW YCKOPEHHMM, HAMAEM:

ap,= 46,49 m/c?; ap,= 19,25 m/c?.

Bennunna yckopenus Touku D: ap = 1/alz)x + alz)y = 50,32 m/c?.

3amMeTuM, 4TO ISl ONPEeIeHUs] YCKOPEHUsI TOUKHU DD HEBO3MOXKHO ObLIO Cpa3y

HCIIOJIB30BATh HpI/ICM C IOCJICAOBATCIbHBIM BBIPAXKCHHUEM YCKOPCHUA TOUKH D qepes
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yckopenus: nomocoB C, B u A, Tak Kak B MOJYyYEHHOW B pe3yjbTaTe MPOEKIUN CH-

CTCMC IIBYX ypaBHeHI/Iﬁ 6yzxeT TpHU HEU3BECTHBIX BCJIWYUHBI - dp,, aDy N BCJIMYHNHA

YCKOPEHUS d (g .
3amaya 36. Mexanusm kadaiku (puc. 2.36) Bkirouaet B cedst kpuBomun OA,

Bpallalouuics BOKPYT HEMOABMXKHOM ocu O, mectepHio 1 panuyca 7, HACAKEHHYIO

Ha KPHUBOLIMII B TOYKE A m oOka-

G0 TBHIBAIOIIYIOCS 110  HEMOJBUKHOM
B LUJIMHIPUYIECKON TIOBEPXHOCTH, U
3§r “\\ _do, WaryH BC, npucoeavHEHHBIH Of-
05@:;/ 'ém 4 ° HMM KOHIOM B TOYKe B K Iue-
1 crepHe, a apyrum — B touke C K

Puc. 2.36. MexaHu3M Ka4dallku kopombicity CO;. B nonoxenuu,

YKa3aHHOM Ha puc. 2.36, ONpEeaeanuTh YIJIOBYIO CKOPOCTh U YIJIOBOE YCKOPEHHUE KO-
pombicia CO,, ecu ®p, = 2 pan/c; €, =4 pan/c’; OA=0,8 m; r1=0,4 m; AB=0,2
M; BC = 0,6 m. JIJ1s1 3TOTO K€ MOJIOKEHUS ONPEAETUTh YyeKopeHue Touku C.
Pewenue
Hariném yrinoBbie CKOPOCTH 3BEHBEB MEXAHU3MA.

Ckopoctb Touku 4 kpuBommna V, =wgy -O4 = 1,6 M/c. Bpamascs, kpuBo-

IIHTII nepez[aéT ABUKCHHUEC IICCTCPHC 1, KOTOpaA KaTuTcCs 110 HCHO,Z[BI’I)KHOﬁ IMOBCPX-
HocTu. Touka kacanusi P MECTECPpHU C H€HOI[BI/I)KHOI>1 MOBCPXHOCTBIO ABJIACTCA

MIHOBEHHBIM ILIEHTPOM CKOpOCTEeH miecTepHM. Torga e€ yrioBas CKOPOCTb
V4

(Dl =
AR,

= 4 pan/c. HanpaBneHue yriioBoil CKOpOCTH MOKa3zaHo Ha puc. 2.37 gayro-

BOU CTPEIIKOU ;.
PaccTosiHMe OT MTHOBEHHOIO LEHTpPAa CKOPOCTEM IIECTEPHU 110 €€ TOYKU B
PB= 0,45 m. Ckopoctb Touku B: Vp =w;-FB= 1,8 M/c. Bektop ckopoctu Vjp

NEePHEHAUKYISIPeH TMHUU P B 1 HanpaBlieH B CTOPOHY BpaIlleHUs IIECTEPHHU.
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[Tpu Bpamenun kopombicina CO; BOKpYT HEMOABUAKHOM ocu (1 BEKTOP CKOPO-
CTu V- NeplneHIuKyIsIpeH KOpoMbIcay. Touka P, nexalas Ha IEPECEUYCHUH Iep-
NEHAMKYJISIPOB, BOCCTAHOBIIEHHBIX K BEKTOpaM Vp u V- — ckopocteil Touek B u C,

SBJISIETCS. MTHOBEHHBIM LIEHTpOM ckopocteil matyHa BC (puc. 2.37). PaccrosiHue

o AP,
BK = BCcos30 = 0,52 m; cosa:—120,89; P,B= BK
BR cosal

= (0,58 M. YrioBas cko-

Vg
OCThb IIATyHAa ®p~ =——— = 3,1 pax/c.
p y BC BP, p

Hanpasnenue yrioBoi CKOpoCTH maTyHa

NoKa3aHo Ha puc. 2.37 nyroBou cTped-

KOM ® BC -
Paccrosnue
P,C =BC-sin30° — P, B -sino. = 0,04 w. Puc. 2.37. Pacu€rras cxema
AJI OIIPCACIICHUS YITIOBBIX CKOPOCTCH
Ckopoctb Touku C 1atyHa BC: 3BCHBCB MEXaHM3Ma

Ve =wpge - BC = 0,12 M/c. lnuna kopomsicia CO; =CK + KO,;= 0,5 M, yrioBas

v
CKOPOCTh KOPOMBICIIA O, = —C =024 paz/c.
1

Hanném yckopeHus 3BEHbEB MEXaHU3MA.

Cuurast, uto Touka C NpUHALIEKUT maTtyHy BC, BHIPa3uM YCKOPEHUE TOYKH
C uepes momoc B: dp =dg +dlg + dip, THE dg — YCKOPEHUE momoca B; dlg, dip
— HOpMaJbHAs W KacaTeJbHAas COCTABJIAIOIIME BEKTOPA yCKOpeHHst Touku C Tpu

BpAILIEHNU IIATYHA BOKPYT IOJIroca B.

[Tonaras, 4To TOUKa B MPUHAAIEKUT LIECTEPHE 1, BBIpa3uM €€ yCKOpEHUE Ue-
s = —~7 ~T — . =n
pe3 nomtoc 4: dg=a,+dgy +dpy, TAE d, 4 — YCKOPEHUE TOUKU A IIECTEPHU; dg,,

dp, — HOPMalbHas W KacaTeJbHas COCTABJSIOIIME BEKTOPA YCKOPEHHs TOYKU B

[P BPAILIEHUH IECTEPHU BOKPYT IMOJIIOCA A.
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[TockonbKy TOuka A npuHaAIEKUT U KpuBomuny OA4, a Touka C — KOPOMBICITY
CO, BpamarIuUxcss BOKPYT CBOMX HEMOJABMXHBIX OCEH, BEKTOpAa YCKOPEHUH 3THUX
TOYEK MOXHO TMPEICTAaBUTh B BUJE
CYMM BEKTOPOB:

dy=dy+dy, dc=d¢+adg,

rae d)y, dy — HOpMalbHas W Kaca-

TCJIbHasA COCTaBJIAIOIIME  BCKTOpPaA

YCKOPEHUS] TOYKU A TNpu BpalleHUH

KPHMBOIIMIA BOKPYT ocu O; dp, di —

Puc. 2.38. Pacuéruas cxema
JUTSL OTIPEICTICHUS] YCKOPECHUM
TOYEK MEXAHU3MA

HOpMajbHasi M KacaTelbHas COCTaB-
JISIFOIIME BEeKTOpa ycKopeHus Touku C TpH BpalleHHUH KOpoMbIcia BOKpyT ocH O).
B pesynbrare moACcTaHOBOK MOJYYHM TOJHOE BEKTOPHOE PABEHCTBO, CBSI3bI-
BaloOIEe YCKOPEHHS TOUEK MEXaHU3Ma!
o +dec=dig +dcgtdpg, +dgytdy +dy.
HamnpagneHus BEKTOPOB YCKOPEHUH MTOKa3aHbl Ha puc. 2.38.

Monaynu BEKTOPOB YCKOPEHHMI:
ac = (Dé()l .CO; = 0,03 M/c%; alg =g -CB =5,77 M/c%,
a’ =05, - 04 =32M/c% aY =€, - OA =32 M/c%,
at, =0t -BA=32wm/c% ak, =€, -BA.

Jliig onpenenenus €; yrioBOro yCcKopeHus ectepHu | npoauddepeHunpy-

T
a
eM paBeHCTBO V4 =, - AB=wr. [lonyuum: ay =€,7;, OTKyaa g =24 = 8 paw/c?.

n

Torna ag, = 1,6 M/c?.
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HeunsBecTHbIMU B BEKTOPHOM PaBEHCTBE YCKOPEHHUI OCTAIOTCS MOJYJIU BEKTO-
pOB dfp ¥ d(-. Beibepem ock x Bmonb maryHa BC, kak 1mokazaHo Ha puc. 2.38, u

CIIPOCKTUPYEM Ha HE€ MOJTHOE BEKTOPHOE PAaBEHCTBO.
[lonyunm ypaBHEHUE:
—ajcos60° — a;cos30°=—ajp —ap,cos60° + ay,co0s30° —a’ycos30° — a’,cos60°
C C CB ~ B4 BA 4 4 ,
e T _ 2
OTKy#a Hainém yckopenue ac- = 11,94 wm/c. VYrimoBoe yckopeHHe Kadallku
ac
_ 2
€co =—— = 23,88 pan/c”.
b CO,

[TonoxxutenbHOE 3HAYEHUE KACATEIbHOTO YCKOPCHUA Clé CBUACTCIILCTBYET O
TOM, YTO HAIIPABJICHHUEC BCKTOpPa YCKOPCHUA ﬁé COBITaAACT C HAIIPABJICHHUCM, ITOKa-

3aHHBIM Ha puc. 2.38. B 3Ty ke cTOpOHY HampaBieHa U CKOpocTb V- Touku C

(cm. puc. 2.37). CrnenoBarenbHO, B TAHHOM IOJIOKEHUM JIBI)KEHHE KayalKd YCKO-

PEHHOE U YIJI0BOE YCKOPEHHUE HANPaBI€HO B CTOPOHY YIJI0BOM CKOPOCTH.

YupakHeHus

Ynpaxuenus 2.9 Ynpaxuenus 2.10

OA=4 M, BD=DC=4cm, CE=10cu, 1p=4cn,
®gq =3 pap/c, £p4=2pan/c?. @1= 3 pap/c, £1=2pap/c?.
Hafit yCKopeHue Tourw D Hafty yeropeHde Toukd

Puc. 2.39. 3aganus ajis caMoCTOATENBbHOIO perieHus. Y npaxaenus 2.9, 2.10
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3. CJIO’KHOE JABU/KEHUE TOYKH

3.1. OcHOBHBIE IOHATHS U onmpeacacHus CJI0KHOI0 IBHKCHHUA TOYKH

PaccmarpuBaeTcs moaBMKHOE TBEPAOE TEJIO M TOYKA, MEPEMEIIAIOIIAACA OT-
HOCHUTEJIBHO TEJIA.

HenonBuxHasg cucrtemMa KOOPAMHAT, OTHOCUTEIBHO KOTOPOM OINPENEIISIOTCS
JNBH)KEHUS TOYKH U TEJIa, Ha3bIBa€TCsl OCHOBHOM. CBsSI3aHHAS C TEJIOM U JIBUKYILASICS
BMECTE C HUM CHCTEMa KOOPAWHAT HA3BIBACTCS MOABHAKHOM.

JIBuKeHHe TOYKU OTHOCHTENBHO MOJBUKHOW CUCTEMBI KOOpAMHAT ((paxTuye-
CKH JIBUKEHUE TOYKM OTHOCUTEIBHO TeJla) Ha3bIBAETCSl OTHOCUTEIbHBIM. IlepeHoc-
HBbIM JIBHOKEHHEM Ha3bIBAIOT JBMIKEHHME, KOTOPOE COBEPLIAECT TOYKA BMECTE C IIO-
JBWKHOW cHCTeMOW KoopauHaT ((paKTHUEeCKH BMECTE C TeloM). J[BIKEHHE TOUYKH
OTHOCHUTEJIbHO OCHOBHOMW (HEMOJBH)KHOM) CHCTEMBbI KOOpPJMHAT Ha3bIBaeTcs adco-
JIIOTHBIM.

CKOpOCTh TOYKH OTHOCHUTEJIBHO MOJBHKHOW CHUCTEMBI KOOPJAMHAT HA3BIBAIOT
OTHOCUTEJIbHOM CKOPOCTbIO, YCKOPEHUE — OTHOCUTEJIbHBIM YCKOPEHHEM.

IlepeHOCHOM CKOPOCTBI0 TOUYKHM W IEPEHOCHBIM YCKOPEHMEM Ha3bIBaIOT
CKOpPOCTb W YCKOPEHHME TOW TOYKM Te€Jla, ¢ KOTOPOM B JAHHBIM MOMEHT COBHIAJAaEeT
JBHKYIIASACS TOYKA.

CKOpOCTh M YCKOPEHHE TOYKM OTHOCUTEIBHO OCHOBHOM CHCTEMBI HA3bIBAIOT
a0COJIIOTHOM CKOPOCTBHIO M A0COJIIOTHBIM YCKOPEHHEM.

[Tpu BbIYMCHEHUHN a0COIIOTHON CKOPOCTH UCIOJIB3YETCs] TEOpeMa O CIOKEHUU

CKOPOCTEH: CKOPOCTHh a0COJIOTHOIO JABHKEHHS TOYKHM PABHA BEKTOPHOH CyMMe
TIePeHOCHOH M OTHOCHTEIBLHOI CKOpoCTeii: V= Ve + I7r, rae V, 176, V. — BekTOpa
aOCONIOTHON, IEPEHOCHOM U OTHOCUTENBHON CKOPOCTEH TOUKH.

[Tpu BeIuKcCIeHNH aOCOMIOTHOTO YCKOPEHHS UCTOb3yeTcst TeopeMa Kopuomnu-
ca O CJIO)KCHUU YCKOPEHHH: a0COJIIOTHOE YCKOpPeHHe TOYKH PABHO BEKTOPHOM
CyMMe TpeX YCKOPeHUIl — OTHOCHTEJIbHOI0, MEepeHOCHOro u yckopenuss Kopmuo-

Juca: d=d,+d, +d,, TAC d — BEKTOP aOCOIIOTHOIO YCKOPEHUs TOUKHU; d,,d, —
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BCKTOpa COOTBCTCTBCHHO IICPCHOCHOTO N OTHOCHUTCIILHOI'O YCKOpeHI/Iﬁ TOYKHU, EiK —

BEKTOp yckopeHus: Kopuomuca.

Bekrop yckopenuss Kopuosnca omnpenensiercss BEKTOPHBIM IPOHU3BEIECHUEM:

—

a, =2(0, xV,), rae ®, — BEKTOp YIJI0BOH CKOPOCTH IIEPEHOCHOTO ABMXKEHUS; V.

— BEKTOP OTHOCHUTEIIBHOM CKOPOCTM TOYKM. Moayns yckopenuss Kopuonuca:

—

‘aK‘ = 2‘6‘)6" v,

sino,, TIIe o —

yroad MEXAY BEKTOPOM YTIIOBOM
CKOPOCTH MEPEHOCHOTO JBUKECHHUS

(T)e H BCKTOPOM OTHOCHUTEJIbHOM

CKOPOCTHU TOYKH Vr (puc. 3.1).

Ha puc. 3.1 noka3an croco6
Puc. 3.1. Onpenenenune yckopenus Kopuonuca

OIpPEZECIIEHUsI BEKTOpa YCKOPEHUS
pea pa ycKop no npasuity JKyKoBCKOIro

Kopuonuca o npasuny H. E. XKy-
KoBckoro. [IpaBuno coctout B cneayromem. [loctpoum miockocts /1, nepneHanKy-

JSIPHYIO BEKTOPY YIVIOBOM CKOPOCTH ®©,, U CIPOEKTUPYEM BEKTOP OTHOCUTENBHOM

—

a3
ckopocTu V, Ha 3Ty miockocTb. [Ipoekuuto o6o3nauum V,' (cm. puc. 3.1). UtoO6sl

IIOJIy4YUTh HampasieHue yckopenus Kopuomuca, cieayer BEKTOp NPOEKIUMU OTHOCH-

—

) %
TeNbHOU CKOpOCTH V,” moBepHyTh Ha 90° B m1ockocTu /1 BOKPYT OCH MEPEHOCHOTO

BpalIeHUs B HAIIPABJICHUHU 3TOTO BpalllCHHUS.

Ecnu cnoxkHoe ABMKEHUE TOYKH MPOUCXOJUT B IMIIOCKOCTH, MEPICHAUKYJIISP-
HOI OCH MEPEHOCHOI0 BpallleHUs, HampaBiieHue yckopeHusi Kopuonuca MoxHO 1o-
JYYUTh MPOCTHIM MOBOPOTOM BEKTOPA OTHOCUTENBLHON CKOPOCTH Ha yros 90° Bokpyr

OCH MCPEHOCHOTO BpPALICHHA B HAIIPABJIICHUHW 3TOI'O0 BpPAIlCHUA. HpI/I 9TOM MOAYJIb

yexopenus Kopnomuea a, =2, |- [V, [sin90° = 2w,V
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IIpumepsl pemieHns 3a1a4 HA CJI0KHOE IBUKEHUE TOYKH

3amauya 37. Komnpeccop ¢ KpUBOJMHEHHBIMU KaHaiamu (puc. 3.2) BpaliaeTcs
C MIOCTOSIHHOM YIJI0BOM ckopocThio @ = 10 pajn/c Bokpyr ocu O, neprneH UKy pHOM
IUIOCKOCTH PHUCYHKa. Bo3ayx mepememniaercs MO KaHATy

AB ¢ OCTOSIHHOW OTHOCHUTENIBHOM CKOpOCThIO V), =4 Mm/c.

Haittn YCKOPCHHEC YaCTHIbI BO3yXa B Haydallc KaHajla B
TOUke A u IMPOCKIHH 3TOI'0 YCKOPCHHUA Ha OCHU HCIIOABHIK-

HOM cuctembl koopauHat xQOy, ecau paauyc O4 = 0,5 M,

paanyc KpuBHM3HBI kKaHajna B Touke A p = 0,8 M, yroia Mex-

Puc.3.2. /IBuxenue .
BO3/IyXa 10 KaHAITy 1y HOPMaJIbIO 1 K KpUBOM AB B TOouke A u paaunycom OA

KOMIIpeccopa

o = 30°.
Pewenue
[lepeHOCHBIM NBUKEHUEM JIJISI YaCTHUIBI BO37yXa OyJeT BpallaTelbHOE JBH-
YKEHUE KOMIIPECCOPa, a CKOPOCTh TOUKU A KOMIPECCOopa, e MO yCIOBUIO HAXOAUT-

Csl 4acTHIla BO3/yXa, OyzeT e€ MepeHOCHOM CKOopocThio: V, = - 0OA4= 5 m/c. Bekrop

—

vV

» NIEPEHOCHON CKOPOCTH 4acTHULbl NEPNEHAUKYISAPEH paguycy OA U HanpaBicH B

CTOPOHY YIVIOBOW CKOPOCTH BpAILIEHUS KOMITIpEC-
copa (puc. 3.3).
Bektop V), OTHOCHUTENBHON CKOPOCTH Ya-

CTHIBI BO3JyXa HaIIpPaBJICH BJOJb KacaTeJIbHOU K

KpUBOH AB (CTEHKH KaHaJla) B TOUKE A.

BekTop a0COMIOTHOW CKOPOCTH YaCTHIIbI

Puc. 3.3. [locTpoenue BekTopa

BO3JyXa paBE€H r€OMETPUIYECKON CYMME BEKTOPOB »
Ayxap P y P a0COJIFOTHOM CKOPOCTH YaCTHIIBI

OTHOCUTEJIBHOM W  NEPEHOCHOM  CKOPOCTEW:
V=V.+V, (cM. puc. 3.3). CopoekTupyeM 3TO BEKTOPHOE PABEHCTBO HAa OCH X, ).
[Tosyunm cuctemy ypaBHEHUN:

Vi=V,+V,c0830" =8,46 m/c; V,, =V,cos60" =2 m/c.
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Monynb aOCOM0THOM CKOpPOCTH V = 1/Vf + Vy2 = 8,69 m/c.

Haiiném yckopenune yacTuisl BO3ayXa.
AOGCOIOTHOE YCKOPEHUE YaCTHUIIbI OTIPEACIISETCS [0 TEOPEME CIOKEHUS YCKO-
pEHNN:
a=d, +d,+d.
B oTHOCHTENIBHOM IBM)KEHUM YAaCTHILA ABMKETCS MEXKIY CTEHKAMH KaHaJa 1o
KPUBOJIMHEWHOHN TPACKTOPUH, U €€ YCKOPEHUE d, NMPEN-

CTaBJIAETCS CYyMMOW: d, =d, +d,, TAe d, , d, — BEK-

TOpa HOpMaHBHOﬁ 1 KacaTeJbHOMU COCTaBJAIOIIUX OTHO-
CUTCJIIbHOTO YCKOPCHUA YaCTHUIIGI.

IlepeHocHOE ycKOpeHME YacTUlbl d, €CThb YCKO-

EHUE TOUYKHU A BPAIAIOIIETOC KOMITPECCOPA, KOTOPOE
p P P pa, p Puc. 3.4. CocraBnstomye

CKOpPCHMHS 4aCTHUIIbI
- BCK- Y P 1

Y N | =T ~n =
BBIpA)KaeTCsi CyMMOH d, =d, +d,, Tne d,, d, B CIIOYKHOM JIBVDKEHIH

TOpa HOPMAJIBHOM M KacCaTEJIbHOW COCTABIIIIOLIUX IEPEHOCHOTO YCKOPEHUS YacCTH-
LbI.
B pesynbrate abconoTHOE yCKOPEHUE YacTUIBI BO3AyXa B TOUKE A BBIpaxka-
€TCSI BEKTOPHOM CYMMOMU:
d=a, +ad,+a, +ad,+a,.
Bpruucium Moy yCKOpEHUN:

2
ar=V, =0, aszr =20Mm/c%; a, =€-04A = ®-04 =0,
P

a’ =o*r =50 M/c%; a, =20V, =80 M/c2.
Hampasnenne yckopenus Kopuoismca ompenensercs HPOCTBIM IOBOPOTOM
BEKTOpPA OTHOCUTEIBHON CKOPOCTH Ha yroj 90° BOKpPYr OCH NMEPEHOCHOTO BPAILECHHUS

B HaNpaBJIEHUHU TOr0 BpalleHus. Bektopa yckopeHuil mokaszaHsl Ha puc. 3.4.
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CrpoeKkTupyemM BEKTOPHOE PABEHCTBO YCKOPEHUS YAaCTHUI[bI HA OCU HEMOABUK-

HOH cuctembl koopauHaT xOy. [Tomyunm:

a, =—acos60’ + a,cos60° =30 m/c?;

y

a,=a’cos30° —a. —a,cos30°=— 101,96 m/c.

Moyih YCKOPEHHS a = \|a> + ai = 106,28 m/c?.

3anaua 38. [Ipu coBmeniennn paboThl MEXaHU3MOB MOIBEMA TPy3a U TIOBOPO-

&1

)
of T T ml'/rl ‘\\B
-/
7 ~ "2 >
| v A |:|
] ¥reg
111 -
Cy

Puc. 3.5. Mexauuszm
MTOBOPOTHOT'O KpaHa

nojBeca rpysza r, = 10 m.

Ta KpaHa (puc. 3.5) rpy3 A nepemeniaercs B rOpU30H-
TaJTbHOM M BEPTUKAJILHOM HampasieHusx. Ha yuacTke
pasrona 6apaban B panuyca r; = 0,5 M, Ha KOTOPBII Ha-
BUT KaHAT, TOJJICPKUBAIONINA TPy3, BpamaeTcs ¢ Io-
CTOSIHHBIM YTJIOBBIM YCKOpPEHHEM &,= 3 paj/c’, a KpaH
pa3zBopaunBaeTcsi BOKpyr ocu 010, ¢ yrioBbIM yCKOpe-
HueMm g, = 0,5 pan/c’.

[IpeneOperass OTKIIOHEHWEM KaHaTa OT BEpPTHKa-
JIM, OTIPENIETTUTh CKOPOCTh U YCKOPEHUE TPy3a B MOMEHT

BpeMEHH #; = 1 ¢, eciii BBUIET CTPEJIBI KpaHa 10 JIUHUU

Pewenue

HOI[’BéM rpysa A Ha xaHaTe SBIIIETCS AJI1 Tpy3a OTHOCUTCJIBHBIM JIBUKCHUCM,

a BpallleHuEe KpaHa — IEPEHOCHBIM. BekTop abCONOTHOW CKOPOCTH TPy3a PaBeH

cymme V =V, +V,, rae BEKTopa OTHOCUTEIbHOU V), ¥ IEpeHOCHOMU V,, CKOPOCTEH.

[Tpu paBHOyCKOpEHHOM BpallleHuu 6apabaHa B U3 COCTOSHUS MTOKOS €r0 yIJo-

Basi CKOpOCTb ® = €1f. B MomeHT Bpemenu ¢, = 1 ¢ o= 3 pan/c. CkopocTs noabéMa

rpysa A B 3101 MomenT V, (1)=o;(1); = 1,5 M/c. BeKTOp OTHOCHTENBHOH CKOPOCTH

V. HampaBJIeH BJIOJIb JIMHUH JBHKEHUS TPy3a, B CTOPOHY €ro noabéma (puc. 3.6).
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VYrinoBas CKOpOCTb KpaHa HPHU IOCTOSIHHOM YIJIOBOM YCKOPEHHHM (M) =€,f.
Ilpu #,=1c ®, =0,5pan/c. IlepenocHas
CKOpOCTh TIpy3a A paBHa CKOpPOCTH Tpy3a, o
JBUXKYIIETOCS BMECTE CO CTPEJIOM KpaHa M0

OKpPY)XHOCTU paguyca ry: V, =w,r, =5 Mm/c.

Bekrop mnepeHocHoit ckopoctn Tpy3a V,

HaIlpaBJEH IO KacaTeJbHOM K TPAeKTOPUU
NEPEHOCHOTO JIBHYKEHHSI IPy3a B CTOPOHY yT-
JIOBOM CKOpPOCTH BpalleHUsl KpaHa (CM. puc.
3.6).

Tak KaKk BEKTOpa OTHOCUTEIBHOMU U IIe-

PEHOCHOM CKOpOCTEM TIpy3a B3aUMHO IIEp-

NEHIUKYISPHBI, MOAYJb a0COIOTHON CKOPO- Puc. 3.6. Pacuérnas cxema
JJIS1 OLIPEIETIEHNs] CKOPOCTH
ctu V= \/Vrz + Ve2 = 5,22 m/c. 1 YCKOPCIHA Tpysa

Ha IIOBOPOTHOM KpaHC

Haiiném aGcomoTHOE yCKOpEeHUE Tpy3a.

Teopema  CIIOKEHUA  YCKOPEHHMW HMMEET BHJ  BEKTOPHOM  CYMMBL:

T | =N | =T | = - =T =n =T =
, +a, +a, +a, +ag,roe a,, a,, da,, da,, d, — BEKTOpa HOP-

—

a=a, +a, +a,=a
MajJbHOTO U KacaTeJbHOIO YCKOPEHUH I'Py3a B OTHOCUTEIBHOM U IEPEHOCHOM JIBU-

JKeHusAX U yckopenue Kopuosmca. HailnéM Moaynu BEKTOPOB YCKOPEHUM.

HopManbHOe OTHOCHTENBHOE YCKOPEHHE «, TPy3a, ABUKYIIErOCs MPSAMOJIU-

HelHO, paBHO HymO: @, = 0, a KacaTeJIbHOE a, PABHO 110 BEJUYMHE KACATEILHOMY
CoT — 2

YCKOPEHHMIO TOYKHM Ha MOBEpXHOCTH Oapabana: a, =g;r; = 1,5 M/c”. Hanpasnenue

BCKTOpa Zi: OTHOCHUTCIIBHOTO KaCaTCJIbHOI'0 YCKOPCHHUSA TIpPy3a ONpCACIIACTCA

HaIlpaBJICHUEM YTJIOBOr0 YCKOpeHus OapabaHa.

105



[lepeHOCHBIE HOPMAIILHOE @, U KACATENbHOE d, YCKOPEHHs Ipy3a: d, :m%rz

= 2,5 M/c*; a, =&, =5 M/c’. BeKTop KacaTenbHOTO YCKOPEHHs d(, HAlpaBleH B

CTOPOHY YIJIOBOI'O YCKOPEHUS BPAILLICHUS KpaHa.

—

Yckopenne Kopuonuca a, paBHO HyJIO, TaK KaK BEKTOp V), mapaiieneH Bek-

TOPY ®y: a, = 0.
HamnpasreHust BEKTOPOB yCKOPEHU, MOy KOTOPBIX OTIMYHBI OT HYJIS, IO-

Ka3aHbl Ha puc. 3.6. B pe3ynbpTare BEKTOp aOCOIOTHOTO YCKOPEHHSI TPy3a MPeICTaB-

JICH B BHJAC PaA3JIOKCHUA Ha TPU B3dAMMHO [MCPICHAUKYIIIPHBIX BCKTOpPA:

Q)
Il
Q)
0 3

+d, +d,, T[OdTOMY  MOAYIb  abCOJNIOTHOTO  YCKOPEHHs  rpysa

a=+(a")? +(@)* +(a,)* = 5.79 m/c.
3agaua 39. @urypa, cocTodas U3 MOJOBUHBI JUCKA U MOCTPOCHHOI'O HA €ro
IMaMeTpe paBHOOEIPEHHOTO TPEyrojbHUKa (puc. 3.7), Bpallaercst BOKpYr OCH, Iep-

NEHAUKYISAPHOU TMIIOCKOCTH (PUTYPBI U MPOXOSIIEH

yepe3 BepuIMHY A TpEeyroJbHUKA, IO 3aKOHY

¢, =5t — 262 pan. IlonoxkurtenbHOE  HaIpaBIICHUE

BpalleHUs] OTMEUYEHO Ha CXEME JYTOBOM CTPEIKON @ .

ITo 0601y Aucka M3 Ha4YaJILHOTO TOJIOKEHUS B

Puc. 3.7. Cxema
CJIO)KHOTO JIBWKCHHS TOUKA  JBWKETCA TOuka M. YpaBHEHUE NBUKEHUS TOYKU:

BM =S, =9ms? , cM.. IlonoxurenpHoe HampaBiieHHME OTCY€Ta nyru BM moka3zaHo
IOyroBou crpenkou S, (cm. puc. 3.7). Paguyc nucka R =9 cm. Halitu aOCOIIOTHYIO
CKOpPOCTb U a0COJIIOTHOE YCKOpPEHHE TOUKU M B MOMEHT BpeMeHH f; = 1 c.

Pewenue
[lepeHocHbIM JBHKEHUEM TOYKHW M siBIsieTcs BpaimleHue (GUrypsl BOKPYT

ocH A, OTHOCHUTEIIbHBIM — €€ IBIDKEHHE 10 OKPYKHOCTH 00012 JUCKA.
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[lonoxxenune TOo4kM M Ha OKPYKHOCTH OIPENEISAETCS LEHTPAIBHBIM YIJIOM:
S, . .
o= R rae S, — JUIMHa OyTY OKPY>KHOCTH, IPOMACHHAs TOYKOM. B MOoMeHT Bpeme-

HU H)=1c §, =9n cM u o =n. PacuétHoe nosoxxenue Touku M Ha puc. 3.8 00o-
3Ha4eHo M.

VYrinoBasg CKOpOCTb BpameHHs (UIYpsl paBHA MOAYJIO IPOU3BOJHOM
o, =‘(’pe‘= ‘5—4t‘. Ipu t; =1 ¢ o,(1) =1 pan/c.
HanpasieHue yrioBoil CKOPOCTH ONpEeIseTcs

3HAKOM IIPOMU3BOAHON ¢,. IlonoxurensHas Ha

HaHHBIﬁ MOMCHT BPCMCHHU BCJIMYMHA IIPOU3BO/-

HOM (¢, = 1) noka3seIBaeT, 4TO BpalleHue Qury-

Pbl IIPOUCXOAUT B IMOJOXHUTCIILHOM HaIIpaBJIC-

HUM OTCuUéTa yria ¢, ¥ OTMEYEHO Ha puc. 3.8

Puc. 3.8. PacuerHaga cxema

o o JJIA BBIYUCIICHUA a0COJIFOTHOM
AYTOBOU CTPCJIIKOU O, . CKOPOCTH TOYKH

HCpCHOCHaH CKOpPOCTb TOYKHU Ve — 9TO CKOpPOCTH paC‘{éTHOFO IMOJIOKCHHUA TOY-

o, R

=10,39 cm/c. Bekrop
cos30°

ku M Bpamatoweiics purypsl: V, = o h, ==w,AM =

—

IIEPEHOCHOU CKOPOCTH TOYKH V|

, TEpIEeHIUKYISIpEH OTpe3Ky AM| U HamnpaslleH B

CTOpPOHY BpatieHust Gurypsi (cM. puc. 3.8).

CKOpOCTB TOYKM B OTHOCHUTCIIBHOM IBWKCHHU OIIPCACIIACTCA KaK MOIYJIb

NPOU3BOAHON: V. = ‘Sr = ‘1 87:4. Ilpu 4, =1 ¢ V,= 56,5 cm/c. IlonoxurenbHoe 3Ha-

YeHUe Npou3BOoAHOU S, =18n> 0 ykas3pIBaeT, 4TO B 3TOT MOMEHT BPEMEHH OTHOCH-
TEJIbHOE JBWKEHHUE TOUYKHU MPOUCXOJUT B MOJOXKHUTEIBHOM HampaBiIeHUU OTCUYETA

YT OKPYXHOCTH, [0 KOTOPOH JABUXKETCS Touka. BexkTop V, oTHOCUTENBHOU CKOpO-

CTH TOYKH TEPIEeHIUKYIsIpeH oTpe3Ky CM| 1 HallpaBJeH B CTOPOHY €€ IBHIKECHHUS.

AOcCoI0THast CKOPOCTh TOYKH paBHa CyMM€ BEKTOPOB NEPEHOCHOW U OTHOCH-
TEJIBHOU ckopocted V =V, +V,.. Jligd TOoro 4roObl HalTH aOCONIOTHYIO CKOPOCTb
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TOYKH, BbIOEpEM OCU KoopauHAT Mx, My, KaKk MmoKa3aHO Ha pHC. 3.8, U CIPOEKTH-

pyeM 00e 4acT BEKTOPHOTO PaBEHCTBA TEOPEMBI CIIOKEHUSI CKOPOCTEH Ha ATH OCH:

V, =V,c0860°=5,2 cm/c, V), =—V,cos30" + V,= 47,5 cm/c.

Moy abComoTHOM ckopocTi: V =V + Vy2 =47.,8 cm/c.

AOCOJIIOTHOE YCKOPEHUE TOUKHU OIMPEIEISIETCS 10 TEOpEME CIIOKEHUST YCKOpe-
HUI: d =d, +d, +d,.
[lepeHocHOE YCKOpEHHE TOYKU MPECTaB-

n

JIeTCsl B BUAE CYMMBI: d, =d, +d,, TOe d, U

a, — NEPEHOCHBIC KAaCAaTCJIbHOC W HOPMAJIbHOC

YCKOPCHH. B otHOCHUTEIEHOM JABUKCHHNH TOYKHU

(M0 1iyre OKpYXKHOCTH) YCKOPEHHE TakKe MO-

KET OBITh PAa3JI0KCHO Ha ABC COCTABJIAIOIIHUEC —

Puc. 3.9. PacueTHas cxema
JUTSI OTIpe/ieieHUs] aOCOIFOTHOTO
YCKOPEHHS TOUKH

OTHOCHTEIIbHBIE KacaTeJbHOE ¥ HOPMalbHOE
yCKOpeHus: d, =d, +d, . B pesymbrate Teope-
Ma O CIIOXKEHHH YCKOPeHHUil nprobperaer Bua: d = d, +d, +d, +d, + d,.

BeI4mciuM MOJyJIM W HAIpaBlIEHHS BEKTOPOB YCKOPEHHH B PACUETHOM IT0JIO-
YKEHUU TOYKU M.

OTHOCHTEJIbHOE KAcaTeIbHOE YCKOPEHHE d, BBIUUCIAETCS 1Mo (opmyie:

a, :‘Sr ,rne S, =181t =56,5 cm/c®. Tak kak 3Ha4eHHE BTOPOU MPOU3BOJHOU S,

TOJIOKHUTENBHO, BEKTOP YCKOPEHHS ¢, HAMPABJIEH IO KACATEJILHOW B CTOPOHY IIO-

JIOKMUTEIILHOTO OTCYETA TPACKTOPHUHU OTHOCHUTCIIbHOI'O ABWIKCHUSI. OTtHOCHUTENBLHOS

2

r

HOPMAJIbHOE YCKOPCHUE TOYKH «, BBIYUCISIETCS 1O popMmyle: a, = Y B MOMEHT

f; = 1 ¢ paBHO 355,3 cm/c?. BeKTOp yCKOPEHUs d, HAMpaBieH 110 PaguyCy JUCKa K

uentpy C (puc. 3.9).
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VYrnoBoe yckopeHue (purypsl B MOMEHT BpeMeHH f; =1 ¢, €, = ‘(pe‘ = 4 pan/c’.
[IockoNIBKY 3Ha4YeHHWE BTOPOW IIPOM3BOJHOM yIJIa MOBOPOTA OTPULATEIBHOE
(¢, =—4 pan/c?), To yrioBoe YCKOPEHHE HAMPABIEHO B CTOPOHY, HPOTUBOIMOJIONK-

HYIO MOJIOKHUTEIHOMY HalpaBJICHUIO OTCUETa yria MoBOpoTa QPUryphl, KaKk mokasa-

HO Ha puc. 3.9 nyroBoi CTpenkoil €,. Moayiab NEPEHOCHOIO KacaTeIbHOIO YCKOpe-
HUs a, ompexensercs mo dopmyne a, =g,h, =€, - AM| ¥ B MOMEHT BpEMEHH

t; = 1 ¢ paBen 41,6 cm/c?. BEKTOp MEPEHOCHOTO KACATENBHOTO YCKOPEHUS TOUKH d,
NEPIIEHANKYIIAPEH AM| ¥ HAlpaBieH B CTOPOHY yIJIOBOIO YCKOPEHHUs (GUTYPHI €,

(cm. puc. 3.9). IlepeHocHoe HOpMajbHOE YCKOpPEHHE BBIUKCISETCS MO (dopmyIie

n

a, =0)ghe = 0)5 - AM| v na momenT Bpemenu £, = 1 ¢: a, = 10,4 cm/c?. Bekrop ne-

PEHOCHOTO HOPMAJIBHOTO YCKOPEHHUsI d, HANpaBlieH BIOJb OTpe3ka M A K ocu Bpa-
nieHus tena (cM. puc. 3.9).

Monyns yckopenuss Kopuosmca B MomMeHT BpemeHu f =1 ¢ a, =20V,.=

=113,1 cm/c?. TIo yCIoBHIO 3a/1a4M BEKTOP I7r CKOPOCTH OTHOCHUTEJILHOTO JIBHXKECHUS
TOYKU TEPHEHJIUKYJIIPEH BEKTOPY ©, YIJIOBOM CKOPOCTH MEPEHOCHOIO JABMKEHUS.
B arom cnywae nis onpeneneHus HampablieHHs yckopeHust Kopuosmca 1ocTaTouHo
NOBEPHYTh BEKTOP OTHOCHUTEIBHONH CKOPOCTH I7r Ha 90° B CTOpOHY MEPEHOCHOIO
IBH>KEHUA (cM. puc. 3.9).

s onpeneneHust abCOMIOTHOIO YCKOPEHUS TOUKHU BbiOepem ocu Mix u My,
KaK M0Ka3aHo Ha puc. 3.9, u cnpoekTupyeM 00e 4acTH BEKTOPHOI'O PaBEHCTBA TEO-

PEMBI CII0KEHUSI YCKOPEHHUU Ha 3TH ocH. 1lomyuum:

_ T o n o n _ 2.
a, =-a,cos60" +a,cos30" +a, —a,=230,4 cm/c*;

o1 o n o T _ 2
a, =a,c0830" +a,cos60" +a, =979 cm/c”.

Moy aGCOTOTHOIO YCKOPEHUS

a=.la’+ ai =250,3 cm/c?.
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3amaua 40. Jluck (puc. 3.10) Bpamraercss Bokpyr ocu 0O;0,, npoxoisiien

BJIOJIb BEPTHKAIBHOTO JUAMETPA, C YITIOBOH CKOPOCTBI0 ® =212 + 4cosmz pan/c. ITo-

JIOXKUTCJIbHOC HaIlpaBJICHHC OTCué€Ta yria moBopoTa AUCKa OTMCYCHO Ha CXCMC Y-

O AR TOBOM CTpesIkou ¢ . Baone apyroro nunamerpa auc-
g\
Ka, HAKJIIOHEHHOTO 1o yriioM 30° K BEpTHUKaJIbHO-
R 300
MY, IBWKETCSI  TOYka M  1mo  3aKOHY
#5r 2
AL CM =S, =(4t-1)" —1 cm. PaccTosiHME OTCUUTBIBA-
P erca or Toukn C Ha kparo aucka. [lomoxurenbHoe
>
¢ ha HAIlPaBJICHUE JBUKEHUS TOUYKU M NOKa3aHO CTpEI-
N

Puc. 3.10. C;ceMa CIIOWKHOTO kot S, . Panunyc nucka R =4 cMm. Haiitu abcomntort-

JIBOKEHUS TOUKU
HYI0 CKOPOCTbh M a0COJIFOTHOE YCKOpEHUE TOUKu M

B MOMEHT BpeMeHH ¢ = 1 c.
Pewenue

[IepeHOCHBIM ABMKEHUEM TOUKU M ABISETCA BpallEHHUE AUCKA BOKPYT BEP-
TUKAJbHOTO JWAaMETPa, OTHOCUTEIbHBIM — €€ MPAMOJMHENHOE IBUKEHHE BJOJb
HAKJIOHHOT'O JUaMeTpa JIUCKA.

Paccrosnue S, , npoliIecHHOE TOYKOM, K MOMEHTY BpeMeHU f; = 1 ¢ paBHO &
cM. IIpu paguyce nucka R =4 cMm Touka M B JaHHBII MOMEHT BPEMEHU HAXOAUTCA
Ha POTUBOMNOJIOKHOM OT Touku C KoHIe nuamerpa. Ha puc. 3.11 310 nonoxenue
0003HaueHO OyKBOM M.

VYrioBast CKOpoCTh AUCKA paBHA MOIYJIO MPOU3BOJHON: ® = ‘q)‘ = ‘2 + 4cosm| u
npu #; = 1 ¢ ® =2 pan/c. HarpaBieHue yrioBoil CKOPOCTH OIPEAEISAETCS 10 3HAKY
NpOU3BOAHON ¢. B naHHOM cilydae mpou3BOAHAS MUMEET OTPULIATEIbHOE 3HAUCHUE
(¢ =—2 pan/c). D10 03HAYAET, YTO BpalIEHUE JUCKA MPOUCXOJUT B CTOPOHY, MPO-

THUBOIIOJIOKHYIO MOJIOKUTEIbHOMY HaIlpaBJIEHUIO OTcuéra yriia noBopota. Hampas-
JIEHUE YTJIOBOM CKOPOCTH JIMUCKA B JAHHBI MOMEHT BPEMEHU OTMEUYEHO Ha puc. 3.11

JTyTOBOM CTPEJIIKOU O .
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[IepenocHast CKOPOCTb TOYKH V, — 3TO CKOPOCTb TOUKHU M| Ha BpaIaIOLIEMCs
mucke: V, =wh, = o-KM;, rne KM, =h, — paccTosiHuE€ OT OCH BpaLICHMs UCKA

1o touku M. OueBunno, KM; = 0,5R =2 cm. Ilpu #; = 1 ¢ BennunHa NEPEHOCHOM

—

ckopoctu V, =4 cm/c. BekTop nepeHocHoit ckopoctu V,

NEPIEHANKYJISIPEH TII0C-
koctn gaucka O M0, 151
HaIpaBJieH B CTOPOHY Bpalie-
Hud aucka (puc. 3.11, a).

(Ha puc. 3.11, a cum-

BOJI ¢ psSIOM C BEKTOpPOM

O3HAYAET, YTO AAHHBIA BEKTOP

HAMpaBjIeH MEPIEeHINKYIAPHO s | ®
IJIOCKOCTH PUCYHKA «K Ham», O | R
P>
CHUMBOJI & — «OT Hac».) ]
I
OTHOCHTENbHAS  CKO- NP
pOCTh TOYKH paBHA MOIYIIIO Puc. 3.11. PacuéTHas cxema

OIIPCACIICHHUA a0COJIFOTHOM CKOPOCTHU U YCKOPCHUS TOYKMU:
= a — IJIOCKass MOICJIb ABUKCHU,
b- NpOCTPAaHCTBCHHAA MOJCJIb ABUXXCHUS

IIPOU3BOIHOM: V, :‘Sr
= ‘8(41‘ — 1)‘. ITpu #; =1 ¢ V,= 24 cm/c. [lonoxurenpsHoe 3HaYeHUE CaMON MTPOU3BOJI-
HOM S, YKa3bIBaeT, YTO OTHOCHTEIBHOE JBMKEHHE TOUKH B JAHHEI MOMEHT BpeMe-
HY HPOMCXOMUT B TOJIOKUTEILHOM HAIPABICHHH. BekTop V. OTHOCHTEIBHOI CKO-

pPOCTH TOYKHU B IOJIOXKEHUM M| HalpaBieH BAOJb AuameTpa qucka CM| B CTOPOHY

JABUXKCHUA.
AOcomroTHas CKOPOCTh TOYKH PaBHa CyMMC BCKTOPOB HCpCHOCHOﬁ H OTHOCHU-

— —

TeIbHOMN ckopocren: V =V, +V,. Tak kak BekTopsl V, 1 V, B3aUMHO NEPIEHIUKY-

JISIPHBI, MOJTYJIb a0COJIIOTHOM CcKopocTu V' :\/Ve2 + Vr2 = 24,33 cm/c. BekTop abco-

JIIOTHOM CKOPOCTH Ha puc. 3.11 He moka3aH.
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AOGCOIOTHOE YCKOpPEHHE TOYKH OINpPEAEIETCS BEKTOPHOM CyMMOi, KOTOpas

IpU TMPSIMOJUHEHHOM OTHOCHUTEIHLHOM M BpallaTEIbHOM MEPEHOCHOM JIBIKCHHSIX
IpeICTaBIseTCS B BUAC: d =d, +d, + Eig +d,.

S| = 32 cm/c?. Tak kak 3HAUYCHHUE

OTHOCHUTEIBLHOE YCKOpPCHHE TOYKU a, =|J,

BTOPOM TPOU3BOJHOMU Sr IIOJIOKUTEIIbHO, BEKTOP YCKOPEHHs d, B TOouke M,
HAIIpaBJIEH IO JIMHUM JBWKEHUS TOYKHA B CTOPOHY IOJIOKUTEIBHOIO HAIPaBIICHUS
(cm. puc. 3.11).

YrinoBoe yCKOpEHHE IHUCKA & :‘0)‘ = ‘4t —4nsinmt|. B MomMeHT BpemeHH
f; =1 ¢ & = 4 pan/c*. ToNOKUTEIBHOE 3HAYEHUE POM3BOIHON B JAHHBIA MOMEHT

BpemMens (& = 4 pan/c?) 03Ha4aeT, YTO YIIIOBOE YCKOPEHUE € HAINPABJIEHO B CTOPO-
HY TIOJIOKUTEIHHOTO HAMpaBIICHUS OTCUETA yIiia MOBOpOTa aucka. Hampasnenue yr-

JIOBOTO YCKOpEHHMs MoKa3aHo Ha puc. 3.11 myroBoil ctpenkoit €. Moayib nepeHoc-

HOTO KacaTelbHOTO YCKOPEHHs @, ompeiensercs no ¢opmyne a, =gh,, U npu

fy=1c¢ a; =8 cm/c’. Bektop YCKOpeHUs d, MEPHNEHIUKYIAPEH MIOCKOCTH JUCKA

O1M,0, B TOUKE M) 1 HalpaBJIEH B CTOPOHY YIJIOBOTO YCKOPEHUS (IIPOTUBOIIOJIOXK-

HO BEKTOPY CKOPOCTH).

[lepeHOCHOE HOPMAIbHOE YCKOPEHHE @, PacCUMTHIBAETCA MO (opmylie

a’ =w’h,= 0> KMy, unpu t; =1 ¢ a” =8 cm/c2. BeKTOp IIEPEHOCHOTO HOPMAIlh-

HOTO YCKODEHHs d, HanpaBlieH BJIOJIb OTpe3ka MK K OCH BpallleHHS JHCKa

(cm. puc. 3.11).

—

BekTop CKOpOCTH OTHOCUTEIBHOTO JBM)KEHHUS TOUKHU V), COCTAaBISIET C BEKTO-
POM YIJIOBOM CKOPOCTH MEPEHOCHOTO JIBWKEHUs o yroia 150°. Moaynb yckopeHus
Kopunonuca Ha MOMeHT BpemeHu ¢ =1 ¢ a, = 2‘0)HVr‘sin150°= 48 cm/c?. Hampasie-
Hue BekTopa yckopenus Kopwuoismca ompenensem no mpaswiry KykoBckoro. Tak,

BEKTOP OTHOCUTEIIBHOM CKOPOCTHU TOYKH V/

. IPOEKTUPYEM Ha IIIOCKOCTh, IEPIECH IU-
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KYJIpHYIO BEKTOpY @ (T. €. Ha MIOCKOCTh, MEPIEHAUKYISIPHYIO OCH BpAILlEHUS Te-
na). Ha puc 3.11, a aT0 Oyznert npoekius Ha nuHuto KM,. Jlanee cienyeT NOBEPHYThH
BEKTOP MPOEKIMA OTHOCUTEILHON CKOPOCTU BOKPYT OCH BpauieHust Ha 90° B cTopo-
HYy yIJIOBOM cKopocTH BpaiieHus nucka. Ha puc 1.11, a BexTop yckopenuss Kopuo-
Juca NepHeHANKYISPeH MIIOCKOCTH PUCYHKA B TOUKe M| 1 HalpaBIlieH «Ha HACH.

Jlia ompeneneHusi aOCOMOTHOTO YCKOPEHHUsSI TOYKU BBIOEpEM OCH KOOPAHUHAT
Mix, Miy n Mz, xak noka3ano Ha puc. 3.11 (na puc. 3.11, a ocb Mx HanpaBneHa
NEPICHIUKYISIPHO PUCYHKY «K HaM» M Ha PUCYHKE HE MokaszaHa). CIpoeKkTupyem

00e yacTu BEKTOPHOTO PAaBEHCTBA TEOPEMBI CJIOKEHUSI YCKOPEHUI Ha OCH

—_ 4" _ 2. __ N °o_ 2.
ay =—da, +a,=40 cm/c™;  a, =-a,c0s30"= 6,93 cm/c%;

a, =a, —a,cos60°=28 cm/c?.

Mopynb aOCOTIOTHOTO YCKOPEHUS a = \/ a)% + ai + az2 = 49,32 cm/c?.

YupakHeHus
Ynpaxuenue 3.1 Ynpaxuenue 3.2
A B
K \Sfr M
o R=10cm, R
Ar f,l =1 c,
@y cogzcos%r pan/c, O\,
o —o =40 T /
Cid =5, 3 S 35 CIL ¥, OA=AB= 20 cum,
HafiTh cKopoCTh H YVOKOpeHe ToURH M Al = S.=5me? cn, 9,=2-5¢pan.
BE MOMEHT [ =1, HafiTi CKOpOCTE U YCKopeHe TOHEH

EMOMEHT L =8, = 1¢

Puc. 3.12. 3aganus 11 caMOCTOSITEILHOTO pellieHus. Ynpaxuenus 3.1, 3.2
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4. IMHAMMUKA TOYKHA
4.1. InddepenunajbHbie yPABHEHUS IBHKEHUS TOUKH
JBU>KeHME MaTepuaabHOU TOYKH IO AECHCTBUEM CUCTEMBI CUII 131 ,Fy,..., Fy

B MPSIMOYTOJILHOM JI€KapTOBOM cucTteMe KoopauHaT Oxyz onuckiBaeTca audgepen-

MUAJIBbHBIMH YPABHCHUAMM:

O0o03Ha4ast BTOPHIE MPOU3BOIHBIC OT KOOPAWHAT 10 BPEMEHH JIBYMsI TOUKAMH,
YPaBHCHUA ABHKXCHUA MOKHO 3aIl1MCAaTh B BUAC!
mi =3 F.,my=3F,;mz=3%F,_,
T m — Macca TOYKH; X, y, Z — TEKYIIHe KOOPAMHATBEI TOUKH; X, J, Z — MPOEKIHH

BEKTOpa YCKOPEHHsI TOYKH Ha OCH KoOpauHat; X Fy., > Fy,, > F, — anreGpaunye-

CKH€ CyMMBbI MPOEKUUN BCEX CHJI HAa OCH KOOpPUHAT.
Jna ynoOctBa uHTErpupoBaHus nud@epeHnnanbHble YpaBHEHUS JBUKCHUS

HHOrAa nmpeacTaBisIlOT B BUJIC:

e dv, v,
=2 Fies m—=2 ky > m—=Z kz

rae V,=x,V, =y, V, =2 — IpOCKUIH BEKTOPA CKOPOCTH TOYKH HA OCU KOOPAHHAT.

B ectecTtBeHHOM cucTEME KOOpAWHAT ABHXKCHHC MaTCpHaHBHOﬁ TOYKH OITKUCHI-

BaeTCs YPaBHEHUSIMH B €CTECTBEHHOU dopme:

av y?
mE =2 Fs m? =2 F:0=2Fy,

I71€ p — paauyc KpUBHU3HBI TPAEKTOPHUH; T, 1, b — OCH €CTECTBEHHOT'O TPEXTPAHHUKA

— KacaTeJibHas, HopMaJjb U OUHOpMAJIb.
B ob6mem cnyuyae mpasbie yacTu nudepeHnnanbHbIX YpaBHEHUN 3aBUCST OT

BPEMEHH, TOJOXKEHUS U CKOPOCTH Touku. MHTerpupoBanue audepeHInanbHbIX
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ypaBHeHI/Iﬁ MMPOU3BOJUTCA B 3aBUCHUMOCTHU OT HUX BHUJAa METOAAMH, M3BCCTHBIMU N3

Kypca MaTEMaTUKH.

I[IpumMepsl penreHus 3a1a4 HA HHTErPUPOBAHHE YPABHEHUH IBHKEHHSA

3agauya 41. [Ipu oboramieHnu Mo TPEHUIO pa3AesieHUue YacTUIL IPOU3BOIUTCS
cnenyromuM oopazoM. bapabannsiii mutaTensb (puc. 4.1) cooOIIaeT YacTUIE B TOUKE
A COPTUPOBOYHOTO CTOJIA AB HadaabHYIO CKO-

pocTh ¥y, HapaBICHHYIO BOJIb [IOBEPXHOCTU

CTOJIa, HAKIIOHEHHOTO TOJ yIJIIOM O, K TOpH-
30HTY. HrykHUI Kpail cToia B TOUKe B MOJHST
Ha BBICOTY /1 HaJx ypoBHeM moia. Yactuia

CKOJIB3UT IO CTOJIy, UCIIBITbIBAA CHIIY TPCHMHA

CKOJIbXKEHUSI € KOI(P(PUIUEHTOM TpeHUs f .

Puc. 4.1. Pa3znenenne gactuig
10 TPEHUIO

Jonns no kpas crona B TOYKe B, yactuua ot-
pPBIBAE€TCA OT HEro0 U COBEPIIAET CBOOOJHOE
najzieHne ¢ BeICOTHI /. Ha kakom pacctostuuu CK = / Ha MOJIy HY’KHO YCTaHOBHTH
CTEHKY MPUEMHOTO YCTPOMCTBA, YTOOBI YaCTUIIHI ¢ KOIPDUIIUEHTOM TPEHUS MEHBIIIE
3afaHHoro f < f| mepeneranu 3a Touky C W nomajaid B NPUEMHUK, a ¢ OOJIBIIMM
K03 uureHTom f> f| — He A0JNeTaNIu 10 HEro.

HauvanbHast ckopocTh wactuupl V, =1 m/c, AIMHA COPTUPOBOYHOIO CTOJA
AB =S8 =1,2 m, yron HakiioHa o = 45°, BeicoTa TOUKU OTpbiBa BK = h = 1,5 ™M, 3a-
JaHHbIN K03 ULMEeHT TpeHus 11 pasnenenus yactuy f; = 0,4.

Pewenue
W3 ycrnoBus 3a1a4uu ClieqyeT, 4TO YacTUla ¢ KO3(PPUIIUEHTOM TPEHUS, pABHBIM

3aJJaHHOMY, f = f; B KOHIIE CBOET0 JBMXEHHUs (CKOJbKEHUE IO CTOIy + CBOOOJHOE

naJieHne) 10 KHA MOnacTh poBHO B Touky C (cM. puc. 4.1).
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PaccMoTpuM nepBbIl y4acTOK JBMKEHHSI TAKOM YACTHLBI — NPSIMOJIMHEUHOE

JBH)KEHUE M0 IIEPOXOBATOM MOBEPXHOCTH HAKIOHHOrO crojia. Ha wactuiy nem-

CTBYIOT CHJIA TsDKeCTH P, peakuust onopsl N 1 cuiia TpeHust F . Beibepem cucremy

KoopauHatT XA_)/, HarpaBHB OCb X BJAOJIb JIMHUMW ABUKCHHA, 4 OCbhb Y — MNCPICHAUKY-

JIpHO eii (puc. 4.2). JIBUKEHHE YaCTUIIbI OUCHIBACTCS YPABHEHUSMU:
mi =} Fy, =Pcos45” — F,;
mj =3 Fy, =—Pcos45” + N .

HOCKOHBKy BOOJIb OCH Yy HaCTHUlla HC MCPEMEIIacTCH,

to ¥ =0. Torna BTOpoe ypaBHEHHUE IBWXKEHUS TPE]i-

craBisietcst B Bujie: — Pcos45” + N =0, oTky/a peax-
Puc. 4.2. JIBmokeHNE 4aCTHIIBI

0 HAKJIOHHOU IUIOCKOCTHU °
ysi onopel yactuilel N =mgcos45 . Cuna TpeHus,

KOTOPYIO  HCHBITHIBACT YACTHIIA, JIBUTasCh IO COPTUPOBOYHOMY  CTOJIY:
_ [e]
F, = /N = fingcos45", rue f— ko3bduLmeHT TpEHHSL.
[ToacTaBisis B ypaBHEHHE JIBMKCHUS YACTHUIIbI, BBIPAXKCHHUE CHIIBI TPCHHS U

X

noJsiarasi yCKOpeHue X = , moy4yuM auddepeHnmraibHoe ypaBHEHUE

d;’“ =g(1— f)cos45” wm npu f = f;=0,4: d{Zx =4,18.

ITocne uHTErpUpoBaHus HailEM CKOPOCTh U 3aKOH JIBUKEHUS YaCTHUIIBI Kak
¢ynkunu Bpemenu: V, =418t + Cy; x= 2,09¢% + Cit+C,.
Koncrants! unrerpupoBanus Ci, C; HaxoIsATCsl U3 HayaJIbHBIX YCIOBUM JBH-

xenus. [logcrasnas navansuble yenoBus x(0)=0, x(0)=V,(0)=V, B ypaBHeHHE
IOBYDKEHMS dyacTulel, Hauaeém C, =0, C, =V,.
OKOHYaTENbHO JBUKEHHE YACTULBI HA MPSAMOJIMHERHOM y4acTke AB copTu-

POBOYHOI'O CTOJIA OIUCHIBACTCA CUCTEMOU ypaBHeHuu: V, =4,187 +1; x = 2,092 +1.
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JlomyCcTHM 4YacTuLa JOCTUTAET Kpas CToa B B MOMEHT BpeMeHH =15 . E€ ko-
OpAuHaTa paBHA AJIMHE COPTHUPOBOYHOTO CTOJIA: X(f5)= S, a CKOPOCTb paBHA CKOPO-

CcTH oTphIBa €€ oT crona: V (tp)=Vp. [loncraBuMm 3TH yCIIOBUS B YPaBHEHUS ABU-
KEHUsd, oyuuM cucremy: Vp =4,18t5 +1, S= 2,O9tl2; +1p, OTKyAa CKOPOCTb Ya-

CTULBI B TOYKE OTphIBA €€ OT croja Vp =4/14+8,36S . Ilpu nnuue crona S =1,2 m
CKOpPOCTb OTphIBa V= 3,32 M/c.

PaccmoTpum yuactoxk BC ¢cBOOOIHOTO NaJACHHS YaCTUIIBI, OPOLIEHHON C BBICO-

Tbl /1 C Ha4yaJbHOW CKOpPOCTBIO Vp, HampaBiIeHHOM MoA yrioM 45° K TOPU3OHTY

(puc. 4.3). B monére Ha yacTuIly AEMCTBYeT TOJBKO cuia Tsxectn P. Bribepem
IPSIMOYTOJIBHYIO CUCTEMY KOOpauHAT xK) ¢ Ha4ajloM Ko-
opauHat B Touke K (cm. puc. 4.3). duddepeHnunanbupie

YPaBHCHUA IBHKCHUA TOUYKHU

mi=0; my=—P=-mg v X=0, y=—g. .

HHTerI/Ip}Iﬂ IIEpBOC YypaBHCHUC, IIOJIYYHM, HYTO Puc. 4.3. CBo6o1HOE

IMaACHUC YaCTHUIIbI
ABUIKCHUC 9aCTUIBI BJOJIb OCHU X OIIUCBIBACTCA YPABHCHU-

amu X =C5; x=C5t + C,. Koncrantsl uarerpupoBanus C; nu Cyi. ONPEAEISAIOTCS U3

HavalbHbIX ycnoBui ABwkeHus: mpu ¢t = 0, x(0)=0, x(0)=Vp,, roe Vp,— Npoek-

1IMsl BEKTOpaA CKOPOCTH Vg Ha och X, Vi, =V cos45° = 2,35 m/c. [Tocsie nocTaHOBKK

HayaJIbHBIX YCJIOBUM B YpaBHEHUE JBUXKEHUS yacTuilbl noayuuM: Cy =0, Ci3 = 2,35.
B pesynbrare, IBUKEHHUE YAaCTULIBI BAOJIb OCH X MPU €€ CBOOOJHOM NaJ€HUU OMUCHI-

BAETCA YpaBHEHHEM X = 2,35¢.

[IpounTerpupyem ypaBHEHUE ABUKEHHUS YACTUIBI B HampasieHuu ocu y. Ilo-

2
. 4
ayuum: y=-gt+Cs U y=- g; + Cst + Cy. HavanbHble yciioBUsl JBUKEHHUS 4Ya-

cruusl o ocu y: mpu ¢t =0, y(0)=h = 1,5 M, (0)=Vp = - Vgcosd5 = — 2,35
M/C, Te Vp,— NPOCKLHS BEKTOPA CKOPOCTH Vp Ha och y. [lofcTaBiss HauaabHbIE
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ycIoBusL B ypaBHeHHUE JABIDKeHUS, Hallném: Cq =h; C5=Vp,=— 2,35. Takum obpa-
30M, JBM)KEHHME YaCTHUIIBI BJIOJIb OCH Y MPU €€ CBOOOJHOM MAaJICHUH OINUCHIBACTCS
YpaBHEHUEM ) = —4,911% = 2,351 + 1,5.

B MOMeHT ¢ =¢, nmajeHus yacTHLbI Ha 1OJ €€ BepTUKaJbHas KOOpAuHAaTa 00-
pamaercs B HyJb: y = 0, a TOpU3OHTaNIbHAsA — paBHA AalbHOCTH moJiéta: x =¢ . [lox-
CTaBJISISl 3TU YCJIOBHS B YPaBHEHHUS! IBH)KEHUS YaCTHIIbI, TOJTYYUM CHCTEMY:

0=235t,, 0=—4,91t> 2,351, +1,5.

Hckmtogast B cucTeMe BpeMs 7, BBIPA3UM YPABHEHME I ONPEIEIICHUS 1alTb-

HOCTHY FOPU30HTAILHOTO MOJIETa: / 24 1,120 —1,68 = 0. Orcromga Haxoqum: /= 0,85 m.

Takum oOpazom, yactuilsl ¢ Kodhduiuentom tpenus f = 0,4 B KOHIIE CBOETO
JBKEHUS MaJal0T HA TOPU3OHTANIbHYIO TOBEPXHOCTh Ha pacctosuuu 0,85 M oT Kpas
crosia. O4eBUAHO, UMEHHO 3/IECh HEOOXOIMMO YCTAaHOBUTD Pa3/ICIUTEIbHYIO CTEHKY
npuéMHoro ycrporcra. Yactuupl ¢ MeHbiuM koddduimentom tpenus (f < 0,4)
OyIyT yyetaTh 3a CTEHKY, a npu oosnbiieM (f > 0,4) — vegonerats. K npumepy, niu-
Ha TOPHU30HTAIBHOTO MOJIETA YacTULbI ¢ Kodpduunentom tpenus f= 0,3 cocrasis-
er 0,89 M, anpu f=0,5 papHa 0,61 wm.

3anaua 42. MarepuanbHas TOYKa Maccoil m = 1 Kr IBMXKETCS IPSIMOJIMHENHO

¥ [0 TOPU30HTAIBHOW MOBEPXHOCTHU MOJ ICHUCTBUEM CH-

FN I ael F'=10 -kt H, tne k- xosdduuueHt nponopuu-
_ x} OHAJIBHOCTHU; k = const; ¢ — BpeMs B cekyHaax. Omnpe-
Fy

Puc. 4.4. Tipsvonuneiinoe  ACTHTD BEIMUHHY kod(dunmenta k, npu KOTOPOM CKO-
ABNKCHHUEC TOYUKHU
POCTh TOYKH 3a TIEPBYIO CEKYHAY OT Hadasa JABMKCHHUS

YBEJIMYUTCS OT HA4YaJIbHOIO 3Ha4eHus V), =2 M/c 1o Beanuunsl V| = 10 m/c, a Takxke
IIyTh, TPOWUICHHBIA TOUYKOU J10 OCTAHOBKHU.
Pewenue
J{nst onmucaHus IBUKEHUS TOYKH BBIOEPEM MPSIMOYTOJIbHYIO CUCTEMY KOOPIH-

HAT X, Y C HAYaJIOM B TOM MeCTe, OTKYJla TOUKa HavaJyia JBuxkeHue (puc. 4.4).
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— —

Ha touky perictByroT cuna Tsoxectn P, peakuus onopsl N U 3aaHHas CUiIa

F . HanpaBnenue cuibl F' Ha puc. 4.4 COOTBETCTBYET HAYAJIbHOMY 3TaIly JBHKEHHUS,
KOTJla MPOEKIUsl CWIbI Ha OCh X IOJOKUTENbHAsA. [[BMKEHME TOYKM ONIMCHIBAECTCS

ypaBHeHHeM mX =F, = 10—kt .

[Tonoxum x:7 ?)I[eCL B CUJIy TOIO, 4YTO JABMIKXCHHC IIPOUCXOJHT TOJIBKO
4

BIOJIb O,HHOﬁ KOOpAWHAThI, HHACKC X Y CKOPOCTH OITYIICH. YuurteiBas MacCCy TOYKH,

dv
MOJIyYHM YpaBHEHHE = =10 — k¢. PaznienuB nepeMeHHbIE U TPOUHTETPUPOBAB TO-

JY4EHHOE  YpaBHEHME, HAWJIEM  3aKOH  HW3MEHEHHS  CKOPOCTH  TOYKH

2
t
V=10t - k; + C,. BpIlpaxas CKOpOCTb Yepe3 NPOU3BOJHYK) OT KOOpPAUHATHI

2
V= %, noay4yuM auddepeHuanipHoe ypaBHEHNE % =107 - k% + C}, HHTErpUpYsl

3
N t
KOTOpOE, HalIEM ypaBHEHHUE ABMIKCHHS TOUKU X = 5¢% — kg +Cit+C,.

IToncrasinss HauanbHble yenosud (npu t =0, V =V,=2 m/c, x=0) B ypaBHe-
Hus, nonyyuM: C; = 2, C; = 0. OKOHYATENBHO JABUKEHUE TOYKU OIKCHIBAECTCS CH-

2 t3

CTEMOU ypaBHEHUI: V:IOt—k%+2; x =5¢2 —k€+2t.

HSB@CTHO, 4TO 4YE€pe3 I ¢ or Hauana JABUKCHHA TOYKaA HpI/IO6peJIa CKOpPOCTH

V1= 10 m/c. [loacraBinsis 3TO yca0BUE B IEPBOE YpaBHEHUE, HAWIEM k = 4.
B MoMmeHT #; Touka OCTaHOBWJAaCh U €€ CKOPOCTb OOpamiaercs B HYyJb:
V(¢/)=0, a xoopauHata paBHa mpoineHHoMy nyTH: x(f;)=S. IloxcraBnsis 3Tu

YCIJIOBUSI B YPaBHEHUS JBM)KEHUS C YYETOM BBIYMCIEHHOTO 3HaYeHUs K03 duireHTa
2
k, nomyuum cuctemy: 0=10¢ — 2t12 +2; §= 5t12 — §t13 + 2¢t;, OTKyJja HAXOAUM IIyTb,

IPOWIEHHBI TOYKOM 10 OCTaHOBKU: S = 51,86 M .
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3agaua 43. MarepuanbHasg ToO4ka Maccod m = | Kr, HaXomsiCb Ha BBICOTE
hi =2 M HaJ ypoBHEM 3eMJIH, OAOpOIIIEHA BEPTUKAIBHO BBEPX (OCh X) C HAYaIbHOM
ckopocThio Vo =4 M/c (puc. 4.5, a). Ilpu nBuxeHUM Ha TOUKY JAEHCTBYET CHiia CO-
MIPOTUBJICHUS], MPOMOPLUMOHAIIbHAS KBaJpaTy CKOPOCTH, TaK, YTO MPOEKUHS €€ Ha
BEpTHUKAJb  HANpaBJI€HAa B  CTOPOHY,  IPOTHUBOMOJIOKHYIO  JIBUKECHUIO,
R, =-0,5m 2 H, rne V' — ckopocTth Touku. Omnpenennutb, Ha Kakoil BBICOTE Ay OT
YPOBHSI 3eMJIM CKOPOCTh Majaroiie OOpaTHO TOYKU JIOCTUTHET 3HAYCHHS Haydallb-
HOM CTapTOBOM CKOPOCTH.

Pewenue
Pemienue 3amaun ocyuiecTBisieTcs B ABa 3Tana. Ha nmepBom 3tame paccMmarpu-

BacTCA ABMIKCHUC TOYKHU BBCPX C BBICOTHI h]

o X b
. C HayaJbHOW CKOPOCTBIO V() U ompeneseHue
[ ] [:’] [
I MaKCHUMaJIbHOM BBICOTHI moji€Ta H, Ha BTO-
Ho—g x
Byl S| OR] pOM dTane — MajeHUe TOYKU BHU3 C BBICOTHI
H ?“ b :“_ H
5 ¥ H 6e3 HauansHO# ckopocTH (puc. 4.5, b).
=Y
h L P
1 w
Ll e Fo8 ! PaccmoTpuM mepBbId 3Tan JIBUKEHUS
- e -
Ly U HaMAEM MAKCHMaJbHYIO BBICOTY NOABEMA
Puc. 4.5. Cunbl, neiicTByrouiue touku. Ha puc. 4.5, a okasaHbl CHUIIbI, JA€H-
Ha TOYKY B IIOJICTC!
a — JIBUKCHUE TOYKHU BBEPX; CTBYIOIIIME HA TOUYKY B MOJIETE: CUJIA THKECTH

b— JBHXCHHNEC TOYKHU BHU3

—

P u cuna comporuBieHmst K. Ocb X, BIOIb
KOTOPOW MPOWCXOIUT JBUKEHUE TOUYKH, BBIOpaHa MO HAIMPaBICHUIO JBIKCHUS,
Hayajao KOOpJAUHAT — Ha YpoBHE 3emuin (cM. puc. 4.5, a).

JubdepennmanbHoe ypaBHEHHE IBIKCHHUS TOYKA B TPOCKIIMHM HA OCh X:

mi=7) F,=P.+R,, TAe NPOEKIHH CHUI TSDKECTH U CONPOTHUBIECHHUS HA OCh X:

P.=-P=-mg; R, =-0,5m V2. Homarast & = 7V, IIOJIyYUM YPaBHEHHUE JBWKCHUS
4
TOYKU B BUJIE: C;—I; =—(g+ 0,5V2) :
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v _dvdx _ dv _dv?
VuureiBasg, 410 —=——=V—=
dt dx dt dx 2dx

, KICXOJHOC YpPaBHCHHUC ABUKCHHUIA

dv?
IpeICTaBIsETCs B BUAE, yIOOHOM JJIi MHTETPUPOBAHUSA — = —2dx .
g+0,5V

[IpounTerpupoBaB 3T0 ypaBHEHHE, HaXoauM: In(g + O,SVZ) =—x+C.

B navansrHOM MOJIOKCHHUH, T. €. IIpU { = O, TOYKa HaXoaAuJIaCb Ha BBICOTC X =

hi, a ckopocth €€ V' = V). [loacTaBuB 3T 3HAYEHUS B IPOMHTEIPUPOBAHHOE ypaB-

HeHnue, noayunm: C =hy +In(g + O,5V02). OKOHYATENIBHO MOJ0KEHUE TOYKH B MOJIE-

g+0,5V¢

TE ONPEIEIIAETCS BBIpAXKEHUEM X = /i + In 5
g+0,5V

[Ipn MakcuManabHOM MOABEME TOYKH, T. €. Mpu X = H , €€ cCKopocTh oOparia-

2

v
ercst B Hysb: V' = 0. IloncraBnsas H, nonyuum: H =hy +In| 1+ 2—0 . IIpn HayanpHOU
g

ckopoctu Vy = 4 m/c, ¢ y4€TOM BBICOTHI TOUKH CTapTa /A; =2 M, BbICOTa MOAbEMA
TOYKU OTHOCHUTENBHO YPOBHA 3eMian H = 2,6 M.

PaccmotrpuM BTOpPOIt 3Tan pemieHus 3aady — JBHKEHHE TOYKH BHU3 C MaK-
CUMaJIbHOM BBICOTHI H 0€3 HayanbHOW CKOpOCTH. BBIOEpeM OCh X MO HAIpaBICHUIO
JBIKEHHS U MTOMECTUM HAdyallo KOOPJAWMHAT B TOYKE, OTKyJa HAYaJOCh JBH)KECHHE

BHU3 (puc. 4.5, b). AuddepeHunansHoe ypaBHEHUE IBIKEHUS MAJArOMIed TOYKU:

mcil—I::Px +R, = mg—O,Ssz, KOTOpPO€E, KaK M B NPEIbIAYIIEM CIy4ae, IIPHBO-
2
JUTCS K BUJTY: LZ =2dx.
g-0,5V

[TpounTerpupoBas 310 ypaBHeHHE, HaxoauM: In(g — 0,5/ )=—x+Cj.

B HauanpHOM moJioxkeHuH, T. €. Ipu ¢ = 0, KOOpANMHATA TOYKU U CKOPOCThH paB-

Hbl Hym0: x = 0, V= 0. [loncraBus 3t 3Ha4eHus, HaxoquMm: C; =Ing.
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OKOHYATEIILHO MOJIOKEHHE nanafomeﬁ TOYKHU OIPCACICTCA BbBIPAKCHUCM

g

x=ln—2
g—-0,5V

Paccrosnue S, koTopoe mpoiierena Touka ¢ BbICOTHI H, MpuoOpeTss CKOpOCTh,

Vo: S=1In Lz . BricoTa £, 3TOT0 M0JIOKEHUSI OT YPOBHS 3eMiu: hy =H — S
g—0,5V;

(cm. puc. 4.5, b). C yu€ToMm BeTUIMHBI HAYAIBHOU CKOpOCTH V) = 4 M/c, MaKCUMab-
HOM BBICOTHI ITOJAbEMA TOUKM H = 2,6 M BeicoTa /1, = 0,91 M.
3ajgaua 44. Touka 1 ABMKETCSA TOPU3OHTAIBHO C MTOCTOSIHHOM CKOPOCTHIO V)

Ha BeIcOoTe 4. Touka 2 mMaccou my HAaXO0AUTCA B HA4YaJIC

1
KoopauHart (puc. 4.6).
1 B momenT, xorna o0e TOYKM HaXOAWIUCh Ha
5 T OJIHOM BEPTHUKAJM Y, TOUKA 2 CTapTOBaja BEPTUKAJIbHO
J X ) y
= > BBEPX CO CKOpOCThIO V>. B monére Ha TOUKy 2 neu-
A

Puc. 4.6. Cxema CTBYET OTKJIOHAIOLIAsA cwia [, KOTopas mpeicTaBlie-

BCTPECYHOI'0 IBMXKCHHSI TOYCK
Ha B BUJAC PA3JI0XKCHHUA 110 €AMHHUYHBIM BCKTOpaM I )

] cucTeMsl KoopauHaT xy: F, = pi +¢qj , rae p, ¢ — const. C Kakoii cKopocTbio Vs

AOJDKHA CTAPTOBATH TOYKA 2, YTOOBI 00€ TOUKH BCTPCTUIIHCH.

Pewenue

Paccmorpum nBukenue Touku 2. Ha Touky AeMCTBYeT cwila TsbkecTd P, U cu-

na 132, OPOEKIUU KOTOPOM Ha ocu x, y: [h . =p, y4 _
[
i 1
F,, =q (puc. 4.7). FE}?
YpaBHEHUs [BUKECHUS TOYKM B MPOCKUIHAX Ha B 2 ?2 Farx |k
e
OCH Xy UMEIOT BUJL: ET
J X
myx=p, myy=q—mpg. 27
Puc. 4.7. PacuéTHas cxema
JIBaxkpl MHTETpUPYSl MEPBOE YpPABHECHHUE, MOIY- BCTPEUH TOUCK
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aum: § =Lt + Cp; x= L2y Cit + C, . KOHCTaHTBI MHTETPUPOBAHUS HAUIEM W3

nmy 2H12
YCIIOBUS, 4YTO B HA4aJIbHBIM MOMEHT BTOPAsi TOYKA CTAPTOBAJIA U3 HAadanaa KOOPAUHAT
BEPTHUKAIBHO, TO €cTh IIpU t =0 x=0 u x=V,,= 0 . Iloxcrasnsas HavalbHbBIE YCIIO-
BUs B ypaBHeHMs ABrkeHus, nomyunM: C; = 0, C; = 0. Takum o0pa3om, ABUKECHHE
2 .

TOYKHU 2 BJIOJb OCH X OITUCHIBAETCSl YpABHEHUEM X = 2Lt
my

AHaNOTU4YHO, ABaXIbl UHTETPUPYSI BTOPOE YPABHEHUE IBHKECHHS, MOJIyYUM

3aBUCUMOCTb CKOPOCTU JABUKCHUA TOYKHU 2 0T BPCMCHHU M 3aKOH ee JABHMXKXCHUSA BAOJIb

2
. t N
ocu y: y= i—g t+C3y= i—g — + (5t +C4. W3 HadaIbHBIX YCIIOBHI:
my )
mpu t =0y =0, y=V,,= Vs crenyer: C3 =12, C4=0.
q 2
B pesynbrate 3ak0H ABMKEHHUS TOYKH 2 BIOJIb OCH Y. V= ——g 5 +Vst.
my
OO0o03HauuUM #; — BpeMs IBMKEHUS TOYEK J0 BCTpeud. B MOMEHT BCTpeuH BbI-
cora TOYku 2 y(#;) =h, a pacCTOSHUE MO TOPU3OHTAIIHN, KOTOPOE MPOIILIAa TOYKa 2 110

BCTPEYH, JOJKHO ObITh PABHO PACCTOSHUIO, IPOMIEHHOMY TOUYKOM 1 3a 3TO ke Bpe-

M. HO,Z[CT&BJIHH YCIIOBUA BCTPEUHU B YPABHCHUSA ABUIKCHUSA, IIOJTYUUM CUCTEMY:

2
t
nog=-L—ety h=|-L-g|L+ry,
2m, my 2
" . h t 2Vim
OTKyJa HaWIeM: V) =—— i—g —1, e f =172
o \my 2 p
YupaxHeHus

VYupaxnenue 4.1. Teno maccel m = 2 K IOAHUMAETCA 1O MPSIMON IO IIEPOXOBATOM
NOBEPXHOCTH, cocTaBisromeit yron 30° ¢ ropuzontoM. Koadpduuument tperns f = 0,4. Ha
TEJNO NEUCTBYET cwia F =kt + 0,5P, HanpaBieHHas B CTOPOHY ABWKEHUs, IApaJUICIbHO
iockoctu. OnpenenuTs BenmnuuHy KodpQuinenTa & 1 Ha4aabHYI0 CKOPOCThH Teja, HallpaB-
JIEHHYIO BBEPX I10 HAKJIOHHOM IUIOCKOCTH, €CJIM 3a MEPBYID CEKyHJy TEJO MPOILIO IMyTh
S =2 M, a CKOPOCTb YBEJIMUMIIACH BJIBO€ OTHOCUTEIILHO HA4YaJIbHOM.
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VYnpaxnenue 4.2. MarepuaibHy0 TOYKY Macchl 7 = 1 KI, HAXOSIIYIOCS Ha BBICOTE
H =10 ™ Han ypoBHeM 3emiu, Opocuiu moj yrioMm ¢ = 30° K TOPU30HTY C HayaJbHOM CKO-
poctbio V. CBOOO/IHOE ABMXKEHHME TOYKH MPOUCXOAUT B BEPTUKAIBbHOM IuiockocTH. Ompe-
JEJIUTh HaYaJdbHYIO0 CKOPOCTh Vo M TOPU30OHTAIBHYIO AAJILHOCTH MoJeTa / Mpu NaJeHuH TOY-
KU Ha 3eMJTt0, €CJIM BBICOTY /1 =7 M OHa mepecekiia yepe3 1 ¢ OT Havasa JABMKEHHUS.

4.2. Kosebanusi MaTepuaibHON TOYKH

Ecnu MatepuanbHasi TOUKa Maccor m JABHXKETCS BAoJb ocu Ox 1moja JelCTBU-
€M JINHEWHOW BOCCTAaHABIIMBAIOILIECH CHJIbL, PABHOW F =X, II€ ¢ — MOCTOSAHHBIA KO-
3¢ PuUIMEeHT, X — OTKJIOHEHUE TOUYKH OT IOJIOKCHHUS PaBHOBECHS, KyJa IMOMECTUIN
Hayajao KoopaAuHaT, To nuddepeHImaibHoe ypaBHEHHE CBOOOHBIX MPSIMOJIMHEHHBIX

KoJIeOaHWII HMEET BU:

mx+cx =0, nm )’c'+o)2x:O, o =

c
)
m
r7ie (O — yrioBas 4acToTa KojeOaHui.

Pemienne muddepeHnnanbHOTO ypaBHEHUS CBOOOJHBIX KoJIEOAHWU mpe-

craBisiercs B Buae x = C,cosof + C,sinwt . ITocrossuubie uaTerpuposanus C; u C;

HaxXoOsATCs N3 Ha4aJIbHBIX YCJIOBI/IfI.
Ecan KpOoMCE BOCCTaHaBHI/IBaIOHICﬁ CHUJIbl HaA MATCPHUAJIbHYIO TOYKY HeﬁCTByeT
NEPpEMCHHAsA BO3MYylIaromasa C1ujia, KoJIe0aHUs TOYKH Ha3bIBAIOTCS BbIHYKJICHHbBIMHA.

B cnyuae rapmonunueckoro Bo3myuienust Q = Hsinpt, rae H, p — aMmiuTyaa 1 yrio-

Bas 4acTOTa BO3MYILAOLIEH CHUIIBI, AU(PPEpEeHIINaTbHOE YPAaBHEHNE BBIHYKIEHHBIX
Kosie0aHui MaTepUaIbHOM TOUKH OTHOCUTEIBHO MOJIOKEHHUS PaBHOBECHS

2 zi, hzﬁ

m m

mX + cx = Hsinpt , uimm X + w’x = hsinpt , ®

r7ie ® — YIJIOBasi 4acTOTa COOCTBEHHBIX KOJI€OaHUI; I — OTHOCUTENbHAS aMILTUTY1a
BO3MYUIAIOLIEH CUIIBI.

OO61ee pelieHre HEOAHOPOAHOrO AU (PEepeHIIaNbHOTO YpaBHEHUS! BBIHYX-
JEHHBIX KOJIEOaHUI MPU OTCYTCTBUU Pe30HAHCA (4acToTa COOCTBEHHBIX KOJIeOaHMI

TOYKM HE COBIMAJAET C YacTOTOM BO3MYIIAIOIIEH CHIBI p #®) HUMEET BUJ:
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x = Cjcoswt + C,sinmt + 5 sinpt, a B CIy4yae BO3HUKHOBEHHS pPE30HAHCa

coz—p

. : ht
(p = o) ompenensercs ¢opmynoi: x = Ccoswt + C,sinwt — 2—cospt. 3HaueHus
p

IMPONU3BOJIbHBIX ITOCTOAHHBIX Cl )41 Cz HaxogATCAaA C y‘IéTOM Ha4daJIbHBIX YCJ'IOBI/Iﬁ
JABUXKCHUA.

Konebanus rpy3a Ha ABYX MapajuleNIbHbIX MPYKUHAX C KECTKOCTBIO ¢| U ¢

MO>XHO paccMaTpuBaTh Kak KoJieOaHUs rpy3a Ha OJHON MPYXKUHE C HKBUBAJICHTHOM

KECTKOCTBIO  Cyy =C] +Co, A€ Cyn— KECTKOCTh DKBUBAJIEHTHOW NpyxuHbl. [lpu

MMocCJICA0BATCIIbHOM COCAMHCHUN IIPYKHUH KOC—)(i)(bI/IHI/ICHT YKECTKOCTH SKBHUBAJICHTHOM

)
HOPYXUHBI C, , =———.
Cl + Cz

IIpumepsl pemieHus 3a1a4 HA KOJIe0aHUA TOYKHU

3amaua 45. IlogpémHoe ycTpoiicTBO (puc. 4.8) omyckaer rpy3 () maccou
m =400 xr B MIaxXTy MPU MOMOIIU YIIPYTrOro Tpoca ¢ Kodg-
(GUIIMEHTOM >KECTKOCTU ¢ = 8-10* H/M ¢ MOCTOSIHHO# CKO-
pocthio V' =10 m/c. B HEKOTOPBIFT MOMEHT BO BpeMs CITyC-

Ka Tpoc 3ameMuiio B 61oke. [Ipenedperass maccoii Tpoca,

¢

Puc. 4.8. I[TonséMmHoOE
CHUMAJIbHYIO CHJTY HATSXKEHUS TPOCaA. YCTPOMCTBO

ONpEACIUTh JajbHEeWIIee IBIKEHUE Ipy3a U HAWTH Mak-

Pewenue
[Tocne Toro kak Mpou30ILIO 3alieMIIeHHe Tpoca B 000iMe O10Ka, BEPTUKAIb-

HYIO 4acTb TPOCa JUIMHOM /; MOKHO paccCMaTpUBaTh KaK MPYKHUHY C 3aKPEIUIEHHBIM

BEPXHUM KOHIIOM, & IPy3 — MaTepUaIbHON TOUKOM.

Pacuernas cxema konebanuii rpy3a Q Ha npy>KUHE MOKa3aHa Ha puc. 4.9.
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Ocp Ox, BIOJNb KOTOPOM MPOUCXOIAT KoJieOaHMs Tpy3a, HAIpaBlieHA BEPTU-
KambHO BHU3. Havano orcuéra koopauHaTh! x (Touka (O) BRIOpAHO B TOJIOKEHUU HE-
PaCTAHYTOU MPYKUHBI.

Ha puc. 4.9, a nonoxxeHue HEpacTIHYTOM MPY>KUHBI COOTBETCTBYET IMOJIOXKE-

HUIO Tpy3a Ha TPOCE B MOMEHT €ro 3amiemiie-

a b
s = HUAs. B  DOpOM3BOJBHOM IMOJOXKEHUU TIpy3a

Iy (puc. 4.9, b), 0603HAYCHHOM KOOPJAMHATOM X, K

T HEMY NPUJIO0KEHBI JIBE CUJIbL: CHJIA TSIKECTH ()

[}

M CHJIa yHPYroCTH HPYXuHbl Fy,,. IIpoekuus
Fymp
CHWJIBI YIPYTrOCTM IIPYKHHBI Ha ocb Ox:

o . Fynp . =—cAl=—cx, tne Al — ynnuHeHue

Puc. 4.9. Pacu€rnas cxema npyxunsl. JuddepennumanbHoe ypaBHEHHE
KoseGaHuii Tpy3a:

a — MOJIOMCHNC I'Py3d HA HAYAIO0 — nppyykeHuns rpy3a B MPOCKIUU HA 0Ch OX UMEeT
KoJieOaHuit; b — TOJIOKEHHUE Tpy3a

B IIPOM3BOJILHBI MOMEHT BpEMEHH .
P P BUI: mX =0 —cx. B pe3ynpTaTe nosydyaem He-

onHOpoaHOE TudPepeHnranbHOe ypaBHEHUE KOJICOAHMI:

mx + cx =mg Wi 5c'+032x:g,

. c
IJIe ® — YIJoBas 4acToTa COOCTBEHHBIX KoyieOanuit, o = ,|— = 14,14 pan/c.
m

Pemenne neomnopoaaoro nuddepeHImaaT,HOTO YpaBHEHUS MPEICTABIISICTCS B

BUJE X = Clcoswt+Czsinwt+%, rJie MEepBbIE [BA CIAaraéMbIX MPEICTABISAIOT 00-
o

mee pCCHus OAHOPOAHOTIO YPaBHCHHUSA, IMOCIACIAHEC — YaCTHOC PCIICHUC HCOAHO-
POOHOI'O

I[JI}I OonpcCaAcCIICHUS IIPOU3BOJIBHBIX IMOCTOAHHBIX Cl 141 Cz HCIIOJIB3YEM Ha4dallb-
HbIC YCJIOBUS JABHXKCHMS: IIPU [ = 0 Ipy3 HaXOOWJICA B IIOJTOKCHHUHU X = O, a €ro CKoO-

pOCTh paBHsIaCh CKOpocTH rpy3a x= V,= 10 m/c. [loxcramsis 3HaueHne KOOpAUHA-

Thl HAYAJILHOTO TMOJIOKEHHUS Tpy3a B oOlllee pelieHrue ypaBHeHUs KoyieOaHuid, Mmoy-
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gyum: C;=— = = — 0,69 M. Jli1 onpeneneHns BTOPON KOHCTAHThI BBIYMCIUM CKO-

pocth rpy3a: x =—C,osinw?+ C,ocosw?. IlonctaBuB HadalbHOE 3HAYEHHUE CKOPO-
Vo

ctd rpysa npu ¢ = 0, nonyunm: C, =—= 0,71 M. OKOHYATEIBbHO, JBUKEHUE I'PY3a
®

HocJje 3aleMiIeHus Tpoca B 00o0iiMe 0J10Ka OIMCHIBAETCS ypaBHEHUEM

x=-0,69cos14,14¢t + 0,71sin14,14¢+ 0,69.

[IpencraBuM ypaBHEHHME KoJjieOaHUl B BUaE X = Asin(wf+ o)+ %, rne A —
o)

. [~2 | A2 .
aMIUINTy/la COOCTBEHHBIX KojieObaHuil rpy3a 4=+/C; +C5;, o — (a3a koneOaHuii;

C
thLZ—l. MaxkcuMaabHOE pacTsKCHHUE TPOCa paBHO MAKCHMAJIbHOMY 3HAYCHHIO
2

KOOPJMHATBI TPY3a: X0 = Max[ Asin(oz + o) +%] = A +%= 1,68 m. CootBerT-
® ®

CTBEHHO, MAKCHMAJIBHOE YCUJIME B TPOCE PABHO 3HAYEHUIO CWJIBI YIPYTOCTH NIPHU

MAaKCHMAJIBHOM PACTSIKEHUH: I, = CXpax = 134,4 xH.

yIIp max max
3agauya 46. PaGouuii opran BHOpPallMOHHOM MAalIMHBI MPEICTaBISIET cOOOM

MAacCHUBHOE TeJl0, pACIOJIOKEHHOE Ha  TJIAJKOMN

HAKJIOHHOM TIUIOCKOCTH MEXAY IBYMs MpYXUHAMU &,

(cm. puc. 4.10). Yron HakI0HA MJIOCKOCTH K TOPU30H-

Ty 60°. Macca rpy3a m=9 kxr. [IpyxuHsl, 3aKxuMaro-

mue Tpy3, HUMEIT KO3)PUIHEHTH >KECTKOCTH

c1 =300 HMu ¢, = 600 H/m.
&0°

Puc. 4.10. Konebanus rpysa
Ha HAKJIOHHOM IUTOCKOCTH

B HavanbHBIM MOMEHT TIpy3, KOrJa NPY>KHUHBI
HE JedOpMHUPOBaHBI, TPy3 OTTITUBAIOT BHU3 IIO
HAKJIOHHOM TIOCKOCTH Ha paccrostHue Al = 0,12 M u oTmyckaroT 0e3 HauaabHOU
CKOPOCTH.

Haiitu nepuoa xonebanuii, aMIIUTYAy ¥ YpaBHEHHE JIBUKEHUS TPy3a.
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Pewenue
Konebanus rpysa, 3a)KaToro MeXAay ABYMS NPYKUHAMHU, TIPEIACTABUM KaK KO-
nebaHus Tpy3a, NPHUKPEIUIEHHOTO K OJHOW TPYXXKWHE SKBUBAJICHTHOUW >KECTKOCTH:

c,=c;+c, =900 H/m (puc. 4.11). Ocp, BIoIb KOTOPOM MPOUCXOAIT KOJIeOaHMUS,

HanpaBHM BHU3 IO HAKJIOHHOW IIOCKOCTH. Hawano orcuéra koopauHATHI Ipy3a Xx
BbIOEpEM B TOJIOKEHUU €T0 CTaTMYECKOro paBHOBE-
cus (touka O) (cMm. puc. 4.11).

Huddepennunanibioe ypaBHEHUE —ABHKCHUS

rpysa B npoekuuu Ha ock Ox: mi=P, —F, ..

[Ipoekuus cuibl ynpyroctu MNpyKMHbl Ha ocbh OXx:

Fopx =—C,AL, tHe Al= (x+Xe) — ymIuHeHHE

Puc. 4.11. Cxema konebanuii IPY’KMHBI, BKIIOYaroIee €€ pacTsLKEHUE A, OTHO-

Ipy3a Ha SKBUBAJICHTHON
PYKHUHE CUTEJIBHO IIOJIOKEHHUS HEPACTAHYTOM NPYKUHBI U

pPacCTSKEHHE X OTHOCUTEIBLHO Havaia KOOpAWHAT.
VY uIMHEeHue NpPYXUHBI A, ONpPENEISIeTCS] U3 YCIOBHS PaBHOBECHS I'Py3a Ha

HAKJIOHHOM MJOCKOCTHU B MOJIOKEHUU CTATUYECKOTO PaBHOBCCHUA:

Pe0s30° — Fypy = 0,87mg — ¢k ey =0.

Haxonum A, _0.87mg _ 0,085 M.

CB
HO,Z[CT&BJIH?I BBIPAXKCHUEC CHUJIBI YIIPYTOCTH, C y‘IéTOM YCIIOBHUA CTATUYCCKOTO

paBHOBecus rpy3a (0,87mg =c,A..), nonyuum nuddepeHnnaibHOe ypaBHEHUE KO-

o . . 2
neGaHuil: mi=—-c,x wm X+ o °x=0, rae ® — yriosas 4yacToTa COOCTBEHHbIX KO-

nebaHuii rpysa, o=, /C—3 =10 pan/c.
m

OoOwiee pemieHre ypaBHeHus kojedbanuil x = Cjcosmt + C,sinwmt .

I[J'I?I OIIpCACIICHUS IMPOU3BOJBHBIX ITOCTOSHHBIX C 1 x Cz BBIYMCJIMM Ha4YaJdbHBIC
YCIIOBUA ABHXCHUA I'Py3a.
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Koopaunara HavanbHOTO MOJOXEHUsA rpy3aHa ocu Ox (cm. puc. 4.11)
Xg =Al —XL,, =0,035 m. Iloncrasnsas 3HaYEeHUE KOOPAUHATHI HAYAJIIBHOTO IOJIOXKE-
HUS Ipy3a B oOliee peuieHre ypaBHeHUs konebanuil npu ¢ = 0, nomyuum: C; = x,=
0,035 M. [lns omnpeneneHuss BTOPOW KOHCTAHTBI BBIYKCIUM CKOPOCTh TIpy3a:
X =—C,0,51n0,¢ + C,®,c080,¢. [logcTaBuB HaYaIbHOE 3HAYEHUE CKOPOCTH Ipy3a:
npu t =0 x=Vy =0, nomyunm C,= 0. OKOHYATEIBHO YpPABHEHUE IBUKEHUS IPY-
32 OTHOCHUTEJIBHO €r0 MOJIOXKEHUsI cTaTudeckoro paBHoBecus x(f)=0,035cos10¢ wm.

Awmmntyaa konebanuit 4 = 0,035 m. Ilepuon konebannii 7' = 2T _ 0,63 c.

®
3apaua 47. [Ipy)XuHHBIA aMOPTU3aTOP COCTOUT U3 JBYX OJAMHAKOBBIX BEPTH-

KaJIbHO CTOAIIUX IIPYKWH, K BSPXHUM KOHIAM KOTOPBIX

INPUKPCINNICHA HCBCCOMAs TOPU3OHTAJIbHAA IUIOIIAaAKa

(puc. 4.12). XéctrocTh kaxmon npyxuHsl ¢ = 350 H/m. : Y

['py3 Maccoit m = 5 kr nagaer ¢ BbICOTHI /1 = 0,3 M. ,; e

KOCHYBH_II/ICB IJIo0IIaaAKHU, I'Py3 HAYUMHACT ABUT'ATbCA

.
Puc. 4.12. IIpy>xuHHbII
TU3aTOpa U YpaBHEHUE ABWIKEHUSA Ipy3a. aMOpTHU3aTOP

BMecCTe ¢ Hell. OnpenenuTh MaKCUMAJIBHYIO OCaJIKy aMop-

Pewenue
3aMeHHM JIBE MPYKUHBI aMOPTU3ATOPa OJHOM C )KECTKOCThIO, SKBUBAJICHTHOM

IBYM npyxuHam: ¢, =2¢ = 700 H/m. Pacuérnas cxema xoneGaHuil rpysa nokasaHa

Ha puc. 4.13. Havano koopauHat ocu x (Touka O), BAOJIb KOTOPOU MPOUCXOAAT KO-
nebanusi, BLIOpAHO HA YPOBHE CTATUYECKOTO PAaBHOBECHS TPy3a.

[Tpu nBwxenun (Ha puc. 4.13, ¢ npennonaraercs JBUKEHHE I'py3a BHHU3) Ha

—

Ipy3 ACHCTBYIOT CUIa ympyroctu Fy,, ¥ Cuia TSDHKeCTH P. YpaBHEHUC JBHXKCHUS
rpysa B MPOCKUMH HA OCb x: mi =P —Fy,= P—c,A(, rne Al — yanuuenue (Miu

c)KaTue) Ipy>KUHbI OTHOCUTENIbHO He1e(OPMUPOBAHHOTO COCTOSTHUSI.
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B nmpou3BoibHOM MONOXKEHUH Tpy3a, 0003HAUEHHOM KOOPIMHATOM X (CM.
puc. 4.13, ¢), c:xxatue npy>KUHbI OTHOCUTENBHO €€ He1e(OPMUPOBAHHOTO COCTOSTHUS
(cM. puc. 4.13, a) cocTaBisIeT BEINYUHY:

Al=x+h.. Benmnmunna A, Haxomurcs

N3 YCIOBUSA CTATUYCCKOTO PABHOBCCHA

Ipy3a, KOTOPOE BBIPAXKAETCSI PAaBEHCTBOM

(pric. 4.13,b): P—Fyp er=P — k= 0.

[ToacTaBnsisi 3TO ycloBUE B ypaB-

Puc. 4.13. PacuéTtHasa cxema xoieOaHui
Ha SKBUBAJICHTHOU NPYKUHE:
a — Hee(OpMUPOBAHHAS MIPYKUHA;
b — TOJI0KEHHME CTATHYECKOTO PABHOBECHS
Ipy3a; ¢ — IPOU3BOJILHOE TIOJIOKEHHE

HEHUE NBWXEHHUS TIpy3a, MOJIy4YuM Jud-

dbepeHIIMaIbHOE YpaBHEHHE KOJIeOaHMI:
mi¥+c,x=0 wm m)’c'+(x)2x=0, rae
Cy .
o =,/— = 11,83 pan/c — yrinoBas gactoTa KojacOaHmil.
m
Oo1ee peieHre 0 JHOPOTHOTO YPaBHEHUS KOJIeOaHU MTPEICTABIISETCS B BUC

x = Cjcosot + Cysinwt, rae C; 1 C; — IPOU3BOJIbHBIE OCTOSIHHBIE, BBIUNCIISIEMbBIE

110 HAYaJIbHBIM YCIIOBUSIM JIBHKEHHUS TPY3a.
[To ycnoBuio 3amauu rpy3 najaeT Ha IUIOIIAJKY, YCTAHOBIIEHHYIO Ha Heje-
(GbOpMHUPOBAHHBIX MPY>KWHAX. DTO O3HAYAET, YTO HaYaJIbHAS KOOpJIMHATA Ipy3a Mpu

€ro JBMXXCHHH Ha IIPYKXKHMHAX COOTBCTCTBYCT IIOJIOXKCHHIO HCIIC(i)OpMHpOBaHHOP’I

NPYKUHBL: X = A = e __ 0,07 m.
CB

HavanpHast ckopocTh KojeOaHU rpy3a paBHA CKOPOCTH Tpy3a MpH MaIeHUU
ero ¢ BbICOTHI | M. MHTerpupys ypaBHEHHE IBWKEHHUS Tpy3a BO BpeMs IaJCHUS
m§ =mg, TAe § — MyTh, MPONUJACHHBIA TEIOM, TIOJYYUM 3aBUCUMOCTH CKOPOCTH OT
MPONAEHHOTO MyTH: 2 =2gs. Ilonaras s = 0,3, HaliIEM CKOPOCTH I'py3a MPHU €ro

BCTpeue ¢ miomaakoit: V = 2,43 wm/c. [Ipoexiusi HadalbHON CKOPOCTH KoJjeOaHui

rpy3a Ha ocb X MojokuTenbHa: Vy, =V =2,43 m/c.
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[ToncraBuB HauvanbHBIE YCJIOBHUA B OOIee pElIeHHWE ypaBHEHHs KOjieOaHUM,

noayyuM: C; =x,=-0,07 m; C, = = 0,2 M. OKOHYATENILHO ypaBHEHUE KOJIeOa-

HUN rpy3a Ha amoptu3arope x =—0,07cosl11,83¢+0,2sin11,83¢. Amminuryaa koJe-

OaHui Azw/Cl2 +C22 = 0,21 ™. IIpocenanue amoptuzatopa H OTCUUTHIBAETCS OT
NIOJIOKEHMSI HEPACTAHYTHIX Npyx)uH: H =4+ A, = 0,28 m.

3anaua 48. Jlns peructpanuu (3amMcH) BEPTUKAIBHBIX KOJEOAHUN TSHKETBIX
mwiatGopM HCHOIB3yeTcs MNpYKUHHBIN BHOporpad (puc. 4.14). Cxema neicTBus
npuOopa COCTOMT B clieAyromeM. MaccuBHas IUiaT-
dopmMa A coBepiIaeT BEPTUKAIbHBIE TaPMOHHYECKUE

Konebanus mo 3akony & =E(¢). Ha mmardopme ycra-

HOBJICHA BEPTUKAJbHAS CTOMKA C TOPU3OHTAJIBHOW Ie- r S
PEKIIAIMHOM, K KOTOPOU IPUKPEIUIEHA MPYKUHA KECT-

KOCThIO c. K HIKHEMY KOHIly MPYKHUHBI MOJBEIIEH - A
rpy3 P Maccoil m ¢ MHAMKATOPHOW CTpesikol B (cMm. 5 é % éf
puc. 4.14). BepruxkanbHass IIKaja WHIAKATOPHOM Puc.4.14. Peructpatop

BEPTHKAJIbHBIX KOJICOaHMI
CTpENKU 3aKpervieHa Ha muatdopme A. B HauanmpHbIi

MOMEHT I'py3 Ha MPYKWHE HAXOJWICS B TIOKOE B IOJIOKEHUU CTATHYSCKOTO PaBHOBE-
cusi. OnpenenuTh 3aKOH KOJCOAHWI CTPENKU B BIOJb IIKAJbI, €CIM Macca rpy3a
m =1 Kr, kecTKocTh NpyxuHbl ¢ = 10 H/M, tutarpopma coBepiiaer BepTHUKaIbHBIC
KoJieOaHus 1o 3akoHy & = asinpt cm, rae ammiutyaa a = 0,02 m, yactoTa KoeOaHmit
miatopmsl p =7 pan/c.
Pewenue

BriOepeM HEMOIBUXKHYIO OCh X, CBS3aHHYIO, HAIIpUMEp, C HEMOJIBIKHOM T10-
BEPXHOCTBIO, HA KOTOPO# cToWT IaTdopma. Hawamo xoopauHat — Touky O BbIOE-
peM Ha YpPOBHE CTAaTHYECKOTO PABHOBECHS TPy3a Ha MPYKHUHE NMPHU HETOIBHKHOU

mwiatdopme. [Ipon3BoIbHOE MOMOKEHUE TPY3a OTMEUYCHO KOOpANHATOU X (puc. 4.15).
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Pactshxkenue nmpyXKUHBI IPU HEMOBHKHOM MIIAT(HOPME COCTABISIET BETUUHHY

X+ Ao, THE A p— YUIMHEHHE NPYKUHBI B IOJOXEHUU CTaTUYECKOIO PABHOBECHUS

rpys3a, ompexpensieMoe u3 ycnoBua P-—ch,, =0.

S Bmecte ¢ Tem konebGanue 1iatopmbl BBI3BIBAET
L
[
w0
Fhe o AHAJIOTMYHOE CMEUIEHNE TOYKH IOJBECA MPYKHUHBI.
— ¥ .
Fymy Hx B pesynbrare pacTsoKeHuE NPYKUHBI IPU MTPOU3-
L
mak BOJBHOM TIOJIO)KEHMM TIPy3a pPaBHO CyMMe:
) _
Al =(x+he +8).
g A
g ’ Ha rpy3 AeiCTBYIOT CHIa TSKeCTH P U Chia
v py3 & yro
x

oc K F . epeHIHaIbHOE
Puc. 4.15. Pacuérnas cxema YHPYTOCTH  HIPYIHbL yip I[H(b(b PEHIATRH

KoJeOaHuil rpysa
ypaBHEHHUE NBUKECHUA IPy3a B MPOCKIUHU HA O0Ch OX:

mx =P, +F rjae npoekuuu P, = P, F, =—cAl= —c(x + A +&). Pacuérnas

ymp x> ynpx
cxema KosieO0aHMii rpy3a nokaszana Ha puc. 4.15.
C yuy€ToM ycJ0BHS CTaTMYECKOro paBHOBecus Irpy3a P —ch. =0 mnonyuum

g depeHIaibHOe YpaBHEHHE BBIHYK/IEHHBIX KOJeOaHui Tpy3a B BUE:
w20 :
X+ o x=—hsinpt
. c
r7ie ® — yrioBas 4acToTa COOCTBEHHBIX Koyiebanmii Tpy3a, o =./—= 3,16 pan/c;
m

. ca 5
h — OTHOCWUTENIbHAs aMIUIUTyAa BBIHYXKIEHHBIX Kojiebanuit, h=— = 0,2 m/c;

m
p — YIJI0Bas 4aCTOTa BBIHYXJACHHBIX KoJiebanuii, p = 7 paj/c.
Pemenune ypaBHEHHUS BBIHYXXIEHHBIX KOJICOAHHM NpPENCTaBISETCS CYMMOM

X=X +X,, TAe Xx; sBIAeTCS OOIIUM pELIEHUEM OJHOPOAHOIO YpaBHEHHUS
X +(02x1 =0, a X, — YaCTHOE pPELIECHUE YPABHEHUS BBIHYKJIECHHBIX KOJCOAHWA:

Xy + c02x2 = —hsinpt .

PemuB onHOpoaHOE ypaBHEHUE, HaxXoAuM: x; = Cjcoswt + C,Hsinm? .
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[Ipu oTcyTcTBHM pe30HaHca (2 B JAHHOM CIIydae 4acTOTa BBIHYKIEHHBIX KO-

neGaHUl Tpy3a HE COBMAAAET C YAaCTOTOM COOCTBEHHBIX O # p ) YACTHOE pEUICHHE
ypaBHEHUsI BBIHYKJI€HHBIX KoJeOaHUH HILEM B BUAE X, = bsinpt. [loxcrasnss yact-

HOE peIleHWe B YpaBHEHHE BBIHYXJCHHBIX KOJeOaHUN, MOIYYHUM YypaBHEHHE

_h
PP

— bp2 sinpt + (ozbsinpt = —hsinpt , OTKy1a HaX0 UM KOdQPUIUeHT: b =

B pesynbTate ol1iee pellieHrne ypaBHEeHUs! KojieOaHUM MPUHUMAET BU/L:

_ . h :
x =Xy +xp = Cieosor + Cosinot +————sinpt,
pT-o

rae koHcTanTsel C; u C) MOAJIEkKAT ONPEAEICHUIO.

B HavanbHBIM MOMEHT I'Py3 HaXOAMIICA HA IPYKHUHE B IOJIOKCHUU CTaTUYe-
CKOr'0 pPaBHOBECHS, U IIOTOMY €ro HadajabHas KOOPAUHATA U CKOPOCTb PaBHBI HYIIIO
[loacTaBinss 3HaueHHE KOOPAMHATHI HA4aJIbHOI'O IOJIOKEHUS Ipy3a B olluee pele-

HUE ypaBHEHHUs BBIHYXACHHbIX KoneOanuii npu ¢ = 0, nosyunm C;= 0. [{ns onpene-

JIEHHsT BTOPOM KOHCTAHTBHI BBIYMCIMM CKOPOCTb I'py3a B NPOU3BOJBHBIA MOMEHT

: : hp
Bpemenu: X = —Cjosino? + Cr0coso! + ————-cospt. 1lofcTaBuB HavanbHOE 3Ha-
p- -
- h
YeHHe CKOPOCTH rpy3a, Hailném C, = _%: —0,01 m.
o(p” ~ o)

Takum 00pa3om, KoJieOaHHsI Tpy3a OTHOCHUTEIBHO HETOABUKHOW CHCTEMBI KO-
OpJIMHAT OMHUCHIBatOTCS ypaBHeHUEeM X =—0,01sin3,16¢+0,05sin7¢ 1 npeacTaBisioT
aOCOFOTHOE JIBIDKEHUE Tpy3a. i Toro 4ToObl HAaWTH 3aKOH JIBHYKEHUS I'Py3a OTHO-
CUTCIIbHO IIaTPOPMbI — OTHOCUTEIIBHOE IBMKCHHUE, HYXKHO M3 €ro abCOIFOTHOTO
JBYOKCHUS UCKITIOYUTH MEPEHOCHOE — KosieOaHus miatdopMbl. [TockoibKy cTperka
npubopa 3aKpeluieHa Ha rpy3e, a IIKaja — Ha IDaTgopMme, TO 3aKOH JIBHKCHUS
CTPEJIKA OTHOCUTEIIHHO IIKAJIbI:

x, =x—-& =-0,01sin3,16¢ +0,05sin7¢— 0,02sin7¢ = —0,01sin3,16¢+0,03sin7¢.
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YupakHeHus

Oy R VYnpaxnenue 4.3. I'py3 maccol m = 0,5 Kr, OJTy4uB
EMDNNOE HAYaJIbHYI0 CKOPOCTh Vo = 6 M/C, IBUKETCS MO TOPHU30H-
A/ A TaJIbHOW MOBEPXHOCTH, UCTIBITHIBAS CUILy CONPOTHUBIICHUS,

paBHYyIO 10 BenuuuHe F = kV 1 HanpaBlIeHHYIO B CTOPOHY,
IIPOTHUBOIOJIOXKHYIO ABMXKEHUI0. Yepes 1 ¢ rpy3 coenuss-
€TCSl C HEBECOMOW BEPTHKAJIBbHOM IMIOMAaKo AB u mpo-
JOJKAET IBUKEHUE BMECTE ¢ Hell, yxke 0e3 conpoTtuBieHus. K miomaake npukpernieHsl 1Be
TOPU30HTAIIbHBIE TOCIEAOBATENbHO COCAUMHEHHBIE MpPYKHUHBI KECTKOCTBIO C1= 120 wu
C> =40 H/m (puc. 4.16).

Haiitu BenMunHy MakCUMaJIbHOTO CKaTwsl pyxkuHbl, eciiu k& = 0,5 H/m/c. Onpene-
JIUTh 3aKOH JIBU)KEHUS Ipy3a.

Puc. 4.16. Cxema OBMXEHUS
rpysa

VYnpaxnenue 4.4. I'py3 maccbl m =1 Kr npuKperieH
K KOHCTPYKIIMH, COCTOSIIIEH M3 TPEX BEPTUKAIBHBIX MPY-
KUH oauHakoBou xk&ctkoctu C =160 H/m (puc. 4.17), u
HAXOJUTCSl B paBHOBECUHU. B HEKOTOpBIII MOMEHT BpeMeHU
rpy3y COOOHIAIOT CKOpOCTh V' = 4 M/c, HampaBJICHHYIO
BBEPX.

Havtn amoour M 4aCTOTY KoJieOaHMii rpy3a.
yay y py Puc. 4.17. Cxema kpenueHus

rpy3a Ha IpyKHHaX

4.3. Teopema 00 N3MeHEHNHN KNHETUYECKON IJHEPIUM TOYKH

—

Pa0oTo0il MOCTOAAHHOH 1O BeJIMYHHE M HANPABJICHUIO CHJIbI [ Ha OpsMo-

JMHEHHOM MEPEMEIICHUN TOYKH MpUIoKeHUs cuiibl M (puc. 4.18) Ha3bIBaeTcs cKa-
nsipHas BenuuuHa A(F)= FScoso, rne F —

1y M/ M, MOAYJb CHJIbI; S — KOHEYHOE NepeMenieHue

Ai( i T TOYKU HPUITOKCHUSA CHIIBI, O — YI'OJI MCKAY

HapaBJICHUCM BCKTOpPA CUJIbI 1 HAIIPABJICHUCM

Puc. 4.18. Pabora moCTOTHHOW CHUJIBI
Ha MIPSIMOJIMHEITHOM yJacTKe IIEpEMEIICHUS TOYKU IPUIIOKEHUS CUJIBL.

Pabora cwibl TS2KeCTHM MaTepUagbHON TOYKU NPH MEepeMElIeHUur e€ U3 Mo-

noxenust My B niojioxkenue M| paBHa IPOU3BEICHUIO A( MoMy) = +Ph, tne P — Benu-

YUHA CUJIBI TSKECTH TOYKH; /I — BEPTUKAIIbHOE TIepemMenieHue Touku (puc. 4.19).
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PaGoTta cuiibl TsKECTH IIOJIOXKHUTCIJIbHA, €CJIM HadaJlbHAas TOYKA ABUWKCHHA BbI-

e KoHeyHo#l (cM. puc. 4.19, a), u ot-

e
pULIaTeNIbHA, €CIAM HadajabHas TOYKa Foh
My
HUKE KOHEYHOU (cM. puc. 4.19, b). i §
PaGora cuibl YHPYIrocTH =
My

NPYKUHBI TIPU TEPEMEIIEHUN BIOJb x x
JMHUA TeHCTBHS CHIIBI U3 MOIOKCHHUS Puc. 4.19. PaGoTta cuibl TSHKECTH:

a — NCPEMCIICHUC TOYKH CBCPXY BHU3,
HeeOPMHUPOBAHHON  IIPYXUHBL Ha b — mepemenicHIuEe TOYKH CHU3Y BBEPX

2

. = c
paccrosiuue h onpeznessiercs opmynoit A(Fy,) = 7 rae ¢ — kodpdunrent

KECTKOCTHU (MM )KECTKOCTb) MPY>KUHBI.

Kunernueckoil >Heprueid MaTepHaJibHON TOYKHM HA3BIBACTCS CKAISIpHAA

1 2 .
BeJMuMHA 1 = EmV , TJIe m — Macca TOUKHU; V' — e€ CKOpOCTb.

Teopema 00 N3MeHeHUM KMHETHYECKOW IHEPIrUH TOYKH. I3MeHeHUEe KuHe-
TAYECKON DPHEPTUU MATEPUAIIbHOW TOYKH MPHU MEPEXOAe €€ U3 HAYAIBHOIO MOJIOKE-

HUSl B TEKyIllee paBHO alreOpanyeckoil cymMMme palboT Bcex ACHCTBYIOIIMX HAa HeEE

mVl2 mV02
CUJI: 5 — 5 =ZA( MoM,) » TH€ Vo, V| — CKOpOCTb TOYKM B Ha4aJIbHOM II0JIO-

xenun M, n B monoxenun M, ; 3 A4 MoM,;) — CYMMa paboT BCeX CHUJL, CHCTBYIOMIMX

Ha TOYKY, [IpU NepeMeleHun €€ U3 nojaoxenus M, B nonoxenue M, . Ilpu Hecso-

00HOM JBMKEHUHM TOYKU B CyMMY padOT Cril BOMAET U paboTa peakiuii CBs3u.
s ompeneneHusi peakuuid CBSI3U MPH HECBOOOJHOM JBHMKEHUM TOYKH HC-

IOJIB3YIOTCA YpaBHCHUA ABUKCHUA B IMIPOCKIHAX HA OCH €CTECTBEHHOM CHUCTEMbI KO-

2
dv Vv

OpIMHAT — KacaTelbHYI0 M HOPMAJbHYIO: m7 =>F,m—=)F,, tne ) F,,
4 p

> F, — CyMMBI IPOEKIMI CHJ HA KacaTeJbHYI0 W HOPMAJIBHYIO OCH €CTECTBEHHOII

CUCTCMBI KOOpAWHAT, P — paanuyC KPUBHU3HbI TPACKTOPHUHU TOYKH.
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IIpumepsl pemienns 3a1a4 ¢ UCMOJIb30BAHHEM TeOpPeMbl 00 H3MEHEeHU U
KUHETUYeCKO SJHePIruM TOUYKHU
3amaua 49. [TonsEMHOE yCTPOUCTBO B MIAXTE OMycKaeT rpy3 maccoi 500 kr ¢

IIOCTOSIHHOM cKopocThio V), = 6 M/c. Ilocine oOpbIBa kaHaTa MOABEMHHUKA CpabaTbhIBa-

eT MPEeAOXPaHUTEIBHOE YCTPOUCTBO, KOTOPOE CO3AAET CHIIy TPEHHUS MEXKIY JTHUPTOM
NOJABEMHOIO YCTPOMCTBA U CTEHKaMH IaxThl. Kakyro cuity TpeHus, cuuTas €€ mo-
CTOSIHHOM, JOJDKHO CO3/JaTh NPEIOXPAaHUTENIBHOE YCTPOMCTBO, YTOOBI OCTAHOBUTH
audT Ha npoTsKeHuu myTu 10 m.

Pewenue

PaccmotpuMm manenue rpysa mocie oOpbiBa KaHata nmoabéMHuuka. Ha rpy3 nei-

— —

CTBYIOT CUJIa TSDKECTH P U cuna TpeHust F,, HalpaBIeHHAasi B CTOPOHY, IPOTUBOIIO-

JOXKHYIO JBUKCHHIO. Cuuras rpys MaTCpHaHBHOﬁ TO"IKOﬁ, COCTaBUM YPaBHCHHUEC
TCOPECMBI 00 W3MEHEHUU KHHETHUYECKOU OHEPTUHU TOYKH. HOJ’Iy‘{I/IM BBIPAXCHHUC
2 2
mV mVO
2 2

= Ps—Fys, e Vg, V' — CKOpoCTb Tpy3a B Hauaje JBHKCHUS (cpazy

nocJse oOpbiBa KaHaTa) U B KOHILIE; S — MyTh, IPOXOAUMBIN IPy30M 3a BpeMs JIBHKe-
Hus. B KOHIle ABMKEHUS TPpy3 AOJIKEH OCTaHOBUThCA, TO ecTh V' = 0. Torna ypaBHe-

HHUE TCOPEMBI 00 W3MEHCHUHM KHHETHYECKOU OHCPIruM TOYKH IIPHUHHUMACT BHI:

2
mV,
- —9 = (P - FTP)S', OTKyJa HaxoJuM TpeOyeMyro JJii OCTAaHOBKH I'py3a CUJy Tpe-
mV02

HUS: FTp =P+ . [loxacraBisas ycinoBus 3a1a4u, MOJYyUYHUM: FTp = 5,81 xH

2s

3amaua 50. ToHKUI cTEpKEHB, PACTIOJI0KEHHBIM B BEPTUKAJIBHOMN MJIOCKOCTH,
COCTOUT M3 JBYX NIyI COIPSIKEHHBIX OKPYKHOCTEH paauycoB R =1 mur = 0,5 m
(puc. 4.20). JIunua OO, coenUHOMAs UEHTPbl OKPY>KHOCTEH, COCTABISET C TOPU-
3oHTOM yrona 30°. Ha ctepxxens HaaeT mapuk Becom P = 10 H. B Touke 4, nonoxe-
HUE KOTOPOH Ha ayre paauyca R ompenensercs yriaom o = 60°, mapuky cooOmaroT

HayaJbHYI CKOPOCTh V), IOCIIE Yero OH CKOJIb3UT IO CTep:KHIO O0e3 TpeHus. Omnpe-
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JEIUTh 3HAYEHUE HA4aJIbHON CKOPOCTH, PU KOTOPOU IIAPUK JOCTUTHET HAMBBICIIEN
TOYKHA B €O CKOPOCTBIO, pABHOM ITOJIOBMHE Hadallb-
HOM. [Ipu HalIeHHOM 3HAYEHNH HAYAJILHOW CKOPO-
CTU pacCUMTaTh JABJICHUE LIAPUKA HA CTEPKEHb B
Touke C, MOJIOXKEHHE KOTOPOM Ha Jyre paauyca r

onpenenserca yrioMm [ =90° OTHOCUTENHHO JIH-

HUH LEHTPOB.

iy A
Pewenue ¢
Puc. 4.20. JIBuxeHue mapuka
[Ipy ABWKEHMH INAPUKA IO CTEPHKHIO O€3 10 M30THYTOMY CTEPIHKHIO

— —

TPEHUSI Ha HEro JCHCTBYIOT cuja TskecTu P u peakuus onopsl N . [Ipu 3Tom pabdo-
Ty COBEpPIIAET TOJIBKO CWJIa TSDKECTH IIapuKa. Peakuus riagkold MOBEPXHOCTH
CTEPKHS B IIOOOH MOMEHT BPEMEHH NEPHEHANKYIISIPHA IOBEPXHOCTU CTEPKHS U T10-
TOMy €€ paboTa paBHa HYJIIO.

[To Teopeme 00 M3MEHEHUH KMHETUYECKON PHEPIHMM TOUKHU MPU ABIKCHHUU €€

W3 HAYaJIbHOTO IIOJIOKEeHUS A B IOJIOKeHuEe B

[ MMEEM PaBEHCTBO:
ng mVj
— = A(P)=—Ph 45,
eay 7 7 (P) (4B)
rae h4p) — Mepemany BBICOT TOYCK B u A4,
3
Yy =0 R 4p) =R+DO+7‘:5(R+I’)(CM. puc. 4.21);
o

Puc. 4.21. Pacuéruas cxema

V,, Vg — cKOpocTh miapuka B Toukax 4 u B,
JIBIKEHHS] IIAPHKA

npuuéMm V= V,, Vp=0,5V,.
B pesynbrare ypaBHEHHE, COCTaBIEHHOE HA OCHOBAHUU TEOPEMBI 00 M3MEHe-

3¢

. 3
HUM KUHETUYECKOW DHEpPruv, NPUHUMAET BUJI: = gE(R—i—r), OTKyJ1a

Vo =2 (R+r)g =7,67 m/c.
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Ha puc. 4.21 noka3aHsl CHJIbl, IPUIOKEHHBIE K IIAPUKY, B MOMEHT, KOT/la OH
Haxoautcs B Touke C. [IpoBeném B Touke C OCH €CTECTBEHHOW CUCTEMBI KOOPIUHAT

— kacatenpHyto Ct u HopMmanbs Cn. YpaBHEHUE JBUKEHUSA IIapUKa B MPOEKIUU Ha

ve : -
HOPMAJIBHYIO OCb UMeeT BUI: m—— = Pcos30" — N, oTkyna Hauaém peakuuo N .
r
Jlst ompenenieHnsi CKOpOCTH mapuka B Touke C BOCIOJIb3yeMCsl TEOPEeMOit 00

U3MEHEHMU KMHETHYECKOM 9HCPI'MU TOYKH IIPpU ABUKCHUHN HIAPUKA U3 ITOJIOKCHUA C

2 2
V V.
B nosiokenue B. [lonyunm paBeHCTBO sz - m2C =—Phcp), rae hcpy — nepenaz

BBICOT IIpHW JABWXCHHWH IapWKa M3 HAYAJIBHOI'O ITOJIOKCHMUA C B moJioxxeHue B.

C yu€rom m3BecTHBIX 3Ha4eHHd Vp=0,5V,= 3,84 m/c u hcp) =rcos30°= 0,43 m

noayynm: Vi, = \/Vg +2ghcpy =482 m/c.

N3  ypaBHeHUs  JIBUDKEHUS  IIApUKa  HAXOJMM  PEAKIHMI0  OMOPbI
p2
N = Pcos30° — mTC —_38,7H.

OTtpuraTenbHOE 3HAYCHUE PEAKIIMU OMOPHI MAapUKa MOKa3bIBaeT, yTO (aKTH-
YECKOE HaIpPaBJIEHUE PEAKLMK MPOTUBOIOJIOXKHO TOMY, KaK IOKa3aHo Ha puc. 4.21.
Hckomoe naBieHue mapuka Ha TpyOKy paBHO MOJIYJIIO PEaKLUU OTOPBHI.

3agauya 51. XKeno0 cocToUT U3 MIEpPOXOBATOM HAKJIIOHHOW NpsiMON 4B u riaj-

KOW JIyTW OKPYXHOCTH paauyca r = 0,8 M, CONPsKEHHBIX B TOUKE B Tak, 4TO MpsiMast

AB gBnsieTCsl KacaTeIbHOM K OKPY>KHOCTH B TOUKE B

P
I

e

Ei

(puc. 4.22). Ilonoxenue Touku B Ha nyre 3amaércs
yriioM 30° OTHOCUTENIBHO BEPTUKAIBHOTO JUAMETPA
OKpY>XKHOCTH. Tsixénbiii mapuk macco m = 0,5 kr
HAYMHAET JIBUKEHHE M3 TOYKHU A CO CKOPOCTBIO

Vy=0,2 M/c.

Puc. 4.22. JIBU>XeHHUE TOYKU

1O COCTABHOMY XKelo0y Kakoii muHbl S JOMKEH ObITh keylob AB,
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YTOOBI HIAPUK OTOPBAJICSA OT OKPYXHOCTU B Touke C, ompenensemMon yriom 45° ot-
HOCHUTEJIIBHO F'OPU30HTAIBHOIO AUaMETpa, €CIM NpH JABUKEHUU IO NpsMor AB ma-

PHK UCHIBITBIBAET COMPOTUBIICHUE CKOJIbXKEHUS ¢ KO3 uimenToM tpeuus f= 0,4.

Pewenue
PaccMoTpuM nBukeHUe mapuka no ayre okpyxkHoctu. I[Ipoeném B Touke C

OCH €CTECTBEHHOM CHCTEMbl KOOpPAMHAT — KacareapbHyro Ct u HopManb Cn

—

(puc. 4.23). Ha mapuk AeHCTBYIOT cwiia TsbKeCTH P, peakuus NC ONOpPbI B TOY-

ke C. YpaBHEHHME [BWKEHMS IIAapuKa B NpoeKuuu Ha ocb Cn HMEET BHI:

2

V o
m—C = Pcos45° — N, rae V. — ckopocTh mapuka B Touke C. PeaKius oOIOpEI
r

)2

N = Pcos45” —m—< .
r

B momeHT oTpbiBa miapuka B Touke C

peakiusi onopsl oOpamiaerca B Holb: Nc = 0.

B pesyaprare = momydaem — ypaBHEHHE

Vg =rgcos45’, U3 KOTOpOro HaXxOJUM CKO-

POCTEL IIapuKa B MOMCHT €TI0 OTPLIBA OT OIIO-

Puc. 4.23. Pacuéruas cxema
JIBAKEHUS TOYKHU

pol: V=236 m/c.

PaCCMOTpI/IM ABMIKCHHUE IIapMKa M3 HA4YaJIbHOI'O0 ITOJIOXKCHHA A B momoxe-

— —

Hue C. Ha mapuk AeHCTBYIOT Cuia TSHKECTH P, HOpMalibHas peakius onopsl N W,

MIPU ABMKEHUHU MO HAKJIOHHOW NpsIMOM AB, cuiia TpeHus FTp (cm. puc. 4.23). PaGoty

—

COBEpIIAIOT CHJIA TSHKECTH IIapuKa W cuia TpeHus. Peakuus omopel N U B TOM U
JPyroM cilydae NepreHIUKYIIsIpHa TPACKTOPUH JABMXKEHHUS, U €€ paboTa paBHa HYIIO.
CocTaBuM ypaBHEHHE T€OPEMbI 00 U3MEHEHUH KUHETUUYECKOM SHEPTUU TOUKHU

ng _mVj
2 2

= Ph4c) — FrpS, TAe S— mmmHa yyactka AB; h ¢y — nepenan BeICOT

Ha yuactke AC (em. puc. 4.23); h 4oy = b 4p) + hpey = Ssin30°+r(cos30° —cos45” )
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Monynb cuiisl TpeHus: o, = SN . JIns Toro 4toObl HAWTH peakiuio N Omopbl

[IapuKa Ha HAKJIOHHYIO MOBEPXHOCTh kenoba AB, cOCTaBUM MPOEKIUI0 YPaBHEHUS

JBIDKCHUS IIapUKa Ha OCh V, MEPHEHIUKYIIpHYIO AB (Ha puc. 4.23 He mokaszaHa).

[Monmyunm: my =N — Pcos30° =0. Orcroma N =Pcos30° u cuia TpeHUs
F,, = fPcos30°.

N3 ypaBHeHUs TeOpeMbl 00 U3MEHEHUN KUHETUUECKON SHEPTUU TOYKU HANIEM
BBIPAYKEHUE JJIS ONPEIEICHUS IJINHBI S ydacTKa AB:
y2_p2
—C 4 = §in30 + r(cos30o —005450)— fPScos30°,
2g
OTKyJ1a MoayyuM S = 1 M.
3amauya 52. ['py3 nojBelieH Ha HUTH JJIMHOM [ = 1 M, 3aKperyiIéHHOM B HEMo-
nBxkHOM Touke O (puc. 4.24). B HavanbHBIE MOMEHT

S Irpy3 HaXOoOWJICA B ITOJIOKCHUHU A, IIpU KOTOPOM JIMHUA

* OA coctaBisieT ¢ BepTukainbio yroa 60°. B stoM mo-

JOXKEHUU TPY3y COOOINAIOT HAYAJIBHYHO CKOPOCTb V),

NCPHNCHAUKYJIAPHO HHUTH. I[OCTI/IFHYB TrOPHU30HTAJIbHO-

ro IMmoOJOXCHHA, HHUTb, HATAHYTAasd I'py30M, BCTPCUACT

o D NperATCTBUC B BUC TOHKOM IIPOBOJIOKKW B TOYKC 01,

Puc. 4.24. Cxema n1BuxeHUs

rpy3a Ha HUTH paCHOHO}KGHHOﬁ Ha CCPpCAUHC NJIMHBI HUTHU, U JAJIBIIC

HaBHMBACTCS Ha HEE.

Kakyro MUHMMaJbHYIO HauyajbHYI0 CKOPOCTb HY)KHO COOOIIHUTH IPy3y B TOUKE
A, 9TOOBI MMOCJIe BCTPEYU HUTH C MPOBOJIOKOU B O] Ipy3 MPOCKOUUI BEPXHIOO TOUKY
TpaekTopuu K. Ha kakyro MakCHUMaJIbHYIO BBICOTY (OTHOCHUTEJIBHO TOPU30HTAIHHOTO
nuameTpa OB) MOJHUMETCS TPY3, JBUTasICh U3 TOH K€ TOUKH A U C TOM K€ Haydallb-
HOW CKOPOCTBIO, €CIIM HUTh OYyJIeT IBUTAThCsA OecrnpensTcTBeHHO. OnpeeauTh cKa-
YOK HATSHKEHUS HUTH B TOYKE B IpU Mepexojie rpys3a ¢ OAHON TPACKTOPUM HA JPY-

I'yIO.
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Pewenue
[TocTpouM OCH €CTECTBEHHOU CHCTEMBI KoopauHAT 7 Kt B Touke K TpaekTo-

pun — okpyxkHoctu paauyca 0,5/ c

@
TP
~ E nentpom O; (puc. 4.25, a). Bo Bpe-
N /T,
o B \\ Msl JBW)KCHHSI HAa Tpy3 JEHCTBYIOT
o "‘ cuia TSKECTH W pPEakUus HUTH.
%) 2l
e I, YpaBHeHHE NIBIKEHUS Tpy3a B IpO-
74 eKIMM Ha OCch Kn WMeeT BHUI:

Puc. 4.25. PacuérHas cxeMa JBIKEHHUS Tpy3a:
a — HUTb HAaBUBACTCA HA MPCIIATCTBUC, I%
b — cBOOOIHOE IBMKEHUE m——=—=P+ Nk, rae Vy — CKOpOCTb
r

rpy3a B Touke K; Nx — peakuus HUTH; » — PaJAyC OKPY>KHOCTH JIBMKEHHS Ipy3a;

2
2V,
r=0,5]. 3 ypaBHEeHMsI IBUKEHUS HAXOJUM PEAKLUIO0 HUTH: Ny = mTK -P.

Tak kak HUTh TPEICTABISET COO0N THOKYIO CBA3b, TO YCIOBUEM JIOCTHKUMO-
CTH Tpy30M TOUKH K siBIsieTcsl TpeOOBaHUE, UYTO MPHU JBMKEHUU HUTH JOJIKHA OBITH
HATAHYTa, MHA4Ye TOBOPS, BCIOJY BO BPEMsl IBM)KEHUS JOJDKHO BBINOJIHATHCA HEpa-

BEHCTBO Ny = 0. C y4€TOoM ypaBHEHUS ABUXKECHUS IPy3a 9TO MPUBOIUT K HEPABEH-

. 1
CTBY, BbIpaxarolemMy TpeOoBaHre K CKOPOCTH B KOHEUHOM TOUKE: V,% > 5 gl.

CkopocTh Tpy3a B Touke K HaliiéM Ha OCHOBAaHMM TE€OPEMBbI 00 M3MEHEHUHU

KHHETUYECKOM OHCPIrurM TOYKHW IIpU ABMIKCHHUHN I'Dy3a HU3 IMOJOXKCHHUA A B TI0JI0Ke-

2 2
V,
Hue K. imeeM paBeHCTBO szK — m20 = —Ph( 4K)»> THe h( AK)— TIeperajt BBICOT TO-

uek 4 u K h ) =1 (cm. puc. 4.25, a). Pemast oqy4eHHOe ypaBHCHHE, HAlIEM 3a-

BUCHUMOCTbH CKOPOCTH I'py3a B TOUuKe K OT HayaJIbHOM: VI% = V02 —2gl. C y4éToM BHI-

15
IIOJIHEHMS HEPABEHCTBA HATSKEHUS HUTH IOJIy4uM: Vy = 5 gl .
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. . 5 .
ITpr MUHMMAaNIBHON HAYaJIBHON CKOPOCTU V() = 5 gl Tpy3 nocturaer BepxHeun

touku K. OnHaKo, HaTsDKEHHE HUTH B Touke K oOpariaercs B Hynb: Ng =0 U HUTH

B 9TOM MecTe nepecTaéT ObITh HATAHYTOH. ['py3 mpomomkaer ABMKEHHE, HO YK€ B
. 1
BUJIE CBOOOIHOTO NAaJCHMsI C HAYaJIbHOM CKOPOCTBIO Vi = 5 gl.
OnpenenuM, Ha KakylO BBICOTY IMOJHUMETCS I'py3 U3 NOJIOKEHUS 4 C MHUHH-
. . 5
MaJIbHOM Ha4aJIbHOM CKOPOCTBIO V() = 5 gl , eciiv HUTH IBUXKETCS OECIPEnsTCTBEH-

HO (cM. puc. 4.25, b). [Toctpoum B Touke E OCH €CTECTBEHHOW CHCTEMBbl KOOPIUHAT

n ET aHaJOrM4HO TOMY, Kak 3TO ObLIO crieiaHo B Touke K. YpaBHEHHE TBUKEHUS

VE
rpy3a B NPOCKUHHU HA OCh En nMmeeT BUM: mT = Psina+ Ng, roe Vy — CKOpoCTb
rpy3a B TOUKe £; Ny — IpOeKIMs PeaKlMyi HUTH HA HOPMAJIbHYIO OCb.
JIns onpeneneHns CKOPOCTH Ipy3a B TOYKE £ COCTAaBUM yPaBHEHHE TEOPEMBI
00 M3MEHEHUH KMHETHYECKOW PHEPrUH TOUYKU MPU JIBWKEHUU TPy3a U3 HAuaJIbHOTO

ng _mVO2
2

nojoxenus 4 B nonoxenue E. Iomydnm: =—Ph4g), roe hgyg)— mie-

periaz BbICOT TOYeK 4 U E; N 4p) =é+ [sinat (cm. puc. 4.25, b). Pemas nomydeHHOE

YpaBHCHHUEC OTHOCHUTCIBbHO CKOPOCTHU VE Impu SaﬂaHHOﬁ HavyaJabHOM CKOpOCTH

15 . . 3 : .
Vo = 5 gl , Haitpém: mVE2 :Emgl —2mglsina.. C npyroil CTOpOHbI, U3 yYpaBHEHUS
JBIKEHUS rpy3a (YUUTHIBas, 4TO B TOUKe E HaTs)KeHHE HUTU paBHO Hymo: Np =0)

2 - . 1
nosyunM: mVg = Plsino.. IIpupaBHHMBas BeIpa)KeHMsI, IIOJIy4YHM SInal :5. Bricora

N 1
noabEeMa OTHOCUTCIIbHO 'OPU30HTAJILHOI'O pagnyca COCTaBIIACT El .
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Jlnst onpeneneHus CKayka HATSHKEHUS HUTH TIPU MEPEXOoJie rpy3a B TOUKE B C
OKPY>KHOCTH pajuyca / Ha OKpPY>XHOCTb paauyca El , T. €. B MOMEHT, KOTJJa HUTh

HAa4YWMHACT HABHWBATLCA Ha IIPOBOJIOKY, HAIIMIICM IMPOCKIHH YPaBHCHHA ABHIKXCHUA

rpy3a Ha HOpMajibHyl0O Ocb B Touke B. Ilomyunm i Manoil OKpyKHOCTH

2 2
2mV 14
TB = Ny ¥ 115 607611101 B

= Nj'g, rne Nz u N — IPOCKIUU peaKii HUTH

1 .
B TOUKE B IpU JABWKEHUU TPy3a M0 OKPYKHOCTH PAIAYCOB EZ u [. 3 ypaBHeHu#
BUJTHO, YTO TMEPEX0]I Tpy3a C OOJBIION OKPYKHOCTH Ha Myl BBI3BIBAET ABYKpAT-
, 3
HOE yBEJIUYCHUE HATSOKEHUs HUTU: Np = Emg , Np =3mg.

3apaua 53. [lapuk maccoid m = 0,5 Kr ABUKETCA B BEPTUKAIBHOM IIOCKOCTH
U3 TIOJIOKEHUS A BHYTPHU TPYOKH, KOTOpasi COCTOUT U3
NOJIyOKPY>KHOCTU AB paanyca R=0,6 M 1 npsMoiu-
HEWHOr0 y4acTtka BD, conpspkKEHHOrO B TOYKE B ¢

OKPYKHOCTBIO (puc. 4.26). /IlnaMeTp NoIyOKpYy HOCTH

AB cocraBisier ¢ ropu3oHTanbeo yroa 60°. HavaneHas

Puc. 4.26. Cxema
CKOpocTh mapuka Vo = 5 m/c. B KoHue KpyroBoro JIBHIKEHNS apyKa

ydacTKa B TOUKe B mapuk ynupaercs B Henedopmupo-
BaHHYIO MPYXHUHY >XKecTKocThio ¢ = 100 H/m. Haiitu Bennuuny S mMakcMMaibHOTO
CKaTHS TIPYKUHBI.
Pewenue
Haniném ckopocTs mapuka B Touke B. I 3TOro COCTaBUM YpaBHEHUE TEOPE-
Mbl 00 W3MEHEHMHM KHHETHYECKON 3HEpruyM TOYKW IpPU JIBH)KEHHM IIapHUKa U3
Ha4aJIbHOTO [IOJIOKEHUSA A B IIOJI0KECHUE B. IHomyunm:

ng _mVj
2 2

= A(P)=Ph(4py, TAe hypy— Tepemag BBICOT To4ek A4 u B,

hc4py = 2Rsin60°= 1,04 m (puc. 4.27).
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Pemas  ypaBHeHme, HaugéM  CKOPOCTh  IIapuka B TOYKe  B:

Vg = V2 +2gh 1p) = 6.74 mic.

st Toro, yToObl HAWTH BETUYMHY MaKCUMAJIbHOTO CKaTHUsl MPYXKUHBI, pac-
CMOTpPUM J[IBHKECHHE IIapHKa Ha NPSAMOJIUHEHHOM
oTpe3ke Tpyoku BD. Ha 3tom oTpeske padoTy co-

BCPpHIAIOT CHJIA TAXKCCTHU IIapruKa U CHJIa YIIPYTOCTHU

NPYXHUHBI, IPUJIOKEHHBIE K ApUKY (M. puc. 4.27).

O603HauuM S — MaKCUMAaJbHOE CXKATHE TPY-

Puc. 4.27. PacuetHnas cxema
JIBIDKCHHS IAPHKA KUHbI, paBHOe BC. Ha ocHOBaHMM T€OpeMbl 00 U3-

MCHEHUM KMHETUYECKOM OHCPIrur TOYKH, HpHMCHéHHOﬁ K ABMKCHUIO IIapHWKa HA OT-

ng _ng cS?

> :A(P)+A(Fynp):_Ph(BC) _Ta

pe3ke BC, umeeM ypaBHEHUE

rne hipcy— nepena Beicot Touek B u C; hipey = Ssin30°= 0,5 (cm. puc. 4.27).

B touke C MakcUMalbHOTO CXAaTHS MPYKUHBI CKOPOCTh IIapUKa oOpamiaercs

B HyJb: V= 0. IloacTasnss 3to ycnosue, ¢ yuérom Vpz= 6,74 m/c, noayuum ypas-
HEHHWE U1 OINpENeJCHHUS BEIMYUHBI MAKCHUMAIBHOTO  C)KATUS  TIPY>KUHBL:
$% 40,055 -0,23=0.

Bri6upas nmonoxuTenbHbli KOpeHb ypaBHeHus, Haxoaum: S = 0,45 m.

YupakHeHus

VYopaxsenue 4.5. JIETunK B caMOJIETE MUKUPYET U3 TOUKU A O MPSMOM, COCTaBIIsI-

IOIEH C TOPU30HTOM YroJI (, ¢ HAYAJIbHOM CKOPOCTBIO

AQ(«_ - Vo. Tlpolins paccrosinue AB = [, camon€T mpoAoxKaeT

74 P B JBHKCHHE II0 yre OKPYKHOCTH paauyca R, CONpsKEH-
HOI1 ¢ npsimoit AB B Touke B (puc. 4.28).

Kakum momkeH ObITh paguyc OKPYKHOCTH, YTOOBI

B Touke C — BbIXOJa camMoJI€Ta Ha TOPU3OHTAJIbHBIN MO-

Puc. 4.28. Cxema aBmwkenus JI€T - CHJIA JIABJICHHS YEIIOBCKa Ha KOPIYC Camoiiéra He

caMoJIeTa IIPEBOCXOMJIA €T0 TPOMHOM BEC.

Fat
Vol

4
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VYmpaxuenue 4.6. Ilpyxuna xxectkoctbio C = 100 H/M, cxxatas u3 Henepopmupo-
BAHHOTO COCTOsSIHUA Ha paccrosinne KA =a=0,3 M,
BBITAJIKUBAET MIAPUK Maccoit m = 0,5 Kr, KOTOpPBIN OT-
nensieTcss oT He€ B Touke K U MPOJIOJKAET JBUKECHHE
B TpyoOke no ayre KCB, okpyxHOocTH pamuyca R = 1
M, 3aT€M — II0 TOPU30HTaJIbHOMY ydacTKy BD. Omnpe- Qﬂo
JEJIUTh JIaBJieHUe I1apuka Ha TpyOky B Touke C. Ka-

KOW MyTh NPOUAET IIAPUK IO OCTAHOBKHU MO MPSIMOMU o

BD, ecnu 31€ch Ha HETO JIEUCTBYET CUJIa TPEHUS C KO- bal D
s¢pdurmentom f=0,4. Puc. 4.29. Cxema aBUXeHUS

niapuka B Tpyoke
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S. OBIIME TEOPEMbI IMHAMUKHU CUCTEMBI

5.1. TeopeMa 0 IBHKEHUH LHEHTPA MACC CUCTEMbI
ILleHTpOM Mace CUCTEMBI MaTEPUAIBHBIX TOYEK Ha3bIBalOT TOUKY C, KOOpAU-
HaTBI KOTOPOH X, V¢, Zc YAOBIETBOPAIOT PAaBEHCTBAM:
mXe =2 MgXy s Myc =2 MYy , MIc =3 Mz,
TZIe M — Macca CUCTEMBL: m =Y My ; My, X;, Vi, Z; — Maccbl 1 KOOPIMHATHI MaTe-

PHAIIBHBIX TOYEK CUCTEMBI.
Teopema 0 ABMKEHUUM LEHTPAa MacC cucTeMbl. [leHTp Macc MeXaHMYECKOU

CUCTCMBI JBHXXCTCS KaK MaTCpHUaJibHAas TOYKa C MaCCOﬁ, paBHOfI MacCC€ CUCTEMBI, 1

K KOTOPO# MPUJIOKEHBI BHEUIHUE CUIIBI, JIEHCTBYIONIME HA CUCTEMY: md, = » Ff ,

rjie do — BEKTOP YCKOPEHHs LEHTPa MAacc CUCTEMBI; Y Fjl — CyMMa BCEX BHELIHUX
CUJI, IEUCTBYIOIIMX HA CUCTEMY.
IIpumep pemieHusi 3a1a4 HA NPUMEHEHHE TeOPeMbI O IBUKEHUM LEHTPa Macc

3agaua 54. ['py3 1, HaxoAsIMIICSA HA BEpXHEM OCHOBAHUM MPSMOYTOJIBHOU

nupamuibl ABCD, COeIMHEH € TPYy30M 2 HEPACTS)KUMOM HUTBIO, IEPEKUHYTOMN Yepes

1 ook C (puc.5.1). Onpenenuts nepeMenieHUe

5 a , MAPaMUJIbL, €CJIM TPy3 2 OMYCTUICS Ha BBICOTY |

M. Macca rpy3a | m; = 15 xr, rpy3a 2 m, = 20 kT,

A n nupamunbl m =50 kr. TpeHue mnpu ABUKEHUU
T

. TIpy3a |l mo nupamMuae U NUpamMuibl IO TOPU3IOH-
Puc. 5.1. [lupamuna ¢ cucremont

IIOJABUKHBIX I'DY30B TaJbHOM MMOBCPXHOCTHU HC YUUTLIBATD.

Pewenue
PaccmarprBaeM MEXaHUYECKYIO CUCTEMY, COCTOSIIYIO U3 ABYX TPY30B, COC/IH-

HEHHBIX HEPACTSHKUMOMN HUTHIO, Osoka C u mupamuabl ABCD.

Bremnue CHUJIbI, IPHUIJIOKECHHBIC K CUCTEMC:. CUJIbI TAXKCCTH I'PY30B U IIMpaMU-

—

ael — B, P, P n HOpMainbHas peakuus N OIOpBI IOBEPXHOCTHU, HA KOTOPOU CTOUT

nmupamMuaa. HaHpaBJICHI/I}I BCKTOPOB BHCIIHUX CHJI ITIOKA3aHLI HA PHUC. 5.2.
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BribepeM HEMOIBUKHYIO CUCTEMY KOOpAMHAT AXy, KaK MMOKa3aHO Ha puc. 5.2.
Bce BHemHue cuibl, IEHCTBYIONINE HA MEXaHUYECKYIO CHCTEMY, BEPTUKAIbHBI, MO-

aToMy nuddepeHImaibHOoe ypaBHEHHE, COCTaB-

JICHHOE Ha OCHOBAHHH TCOPEMBI O JABW)KCHHH IIeH- < s
Tpa MacC MEXaHUYECKOM CHUCTEMBbI B MPOEKIIMU Ha : 1 —~
0oCh Ax, UMEET BULL; _IJ! B | 2
(m+my +my)ic=B,+P,+P.+N,=0 l_ T
iy A P
wi X =0, ,E ; 7 J *
IZie Xo — KOOpJIMHATA LIEHTPA MacC CUCTEMBI. y ‘E I,
[IpounTerpupoBaB €ro ABaXKIbl, MOIYYUM g o 1
7
3aKOH  JIBUJKEHUSI IIEHTpa MacCc  CHUCTEMBI: B Fli 1A
xc =Cjt+C,, rae KOHCTaHTbl HMHTETPUPOBAHUSA M W 42
C) u C; HaxoITCs U3 HaYaIbHBIX ycioBuid. [Ipen- A v T /D %F:::
MIOJIO)KMM, B HaYaJIbHbI MOMCHT JBI)KCHHE B ME- : I i

XaHNYECKOM CHUCTEME OTCYTCTBOBAJIO W KOOPIWHA- .
YT p Puc. 5.2. PacuérHasa cxema

Ta IIEHTPa MAacC CHCTeMbl Obuia paBHa X (Ha IICpEMCILCHI ITMPAMH/IbL.
d — Ha4vYaJIbHOC ITOJIOXCHUC,

b — monoxxeHue MUpPaMuIbI
puc. 5.2, a He moKa3zaHa), TO ectb npu ¢ = 0 TPH TIepeMeLLeHHH TPY30B

_ Ha PacCTosHUE S
Xc(0)=xcp u X (0)=0. ITogcraBisAsa Ha4yaIbHBIE

ycaoBus, noyuuM: C; = 0, C, = xo. B pe3ynbprare 3aK0H ABMKEHMS LEHTPA Macc
CUCTEMbI UMEET BUI: X, =X (. Ilocinennee o3HadaeT, yTo MpH JitoOOM mepemelie-

HUU TEJl B CUCTEME KOOPAMHATA LIEHTPA MAacC CUCTEMBI HA OCU Ax OCTAaETCs MOCTO-
STHHOM, PAaBHOM CBOEMY HAYAJIbBHOMY 3HAYEHHUIO.

[Ipenmnonoxum, B HAYAJIBHBIM MOMEHT BPEMEHHU Ipy3 | HaxXoauics y JEeBOro
Kpas NpU3MBbI, KaK TOKa3aHo Ha puc. 5.2, a.

HavaipHas koopauHaTa Xy LEHTPA Macc CUCTEMBI HAXOAMTCS U3 PABEHCTBA
(my + my + m)xpg =D myx; =my -0+ myly +ml, Tae [,— paccTosHUE OT HaYasa KO-

OpMHAT JI0 JIMHUM JIEUCTBUS CUJIBI TSXKECTH Tpy3a 2 (KOOpAHHATA LIEHTpa Macc Ipy-
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3a 2 Ha ocu Ax); [— aHAJNOTMYHOE PACCTOSIHUE IO JIMHUM JEHCTBUS CUIIBI TSHKECTH
nupamubl (cM. puc. 5.2, a). Torna HayanbHasi KOOpAUMHATA LIEHTPA MACC CUCTEMBI:

m212 + ml

X = )
o (my + my +m)

[TonoxeHue rpy30B B CUCTEME, MOCJE TOrO Kak rpy3 1 mepemecTuiics Ha pac-
cTosiHHE S, U MOJOKEHUE MPU3MBbI MTOKa3aHo Ha puc. 5.2, b. Ha pucyHke oTMEUEHO,
YTO IPH NEpPEMELIEHUH Ipy3a 1 BopaBo Ha paccTosinue S npusma ABCD cmecTuiiach
BJIEBO Ha paccrosiHue A . Koopaunarta xo; LEHTpa Macc Uil HOBOT'O IOJIOKEHHS CH-
CTEMBI ONPEAENSIETCS U3 PABEHCTBA:

(my +my +m)xpcy =my(S—A)+my(l, =N)+m(l=1).

BeIpaxkas oTcroia KOOpIMHATY X~ W NpUPaBHMBAs €€ Ha4daJbHOMY 3Hade-

HUI0 KOOPJAMHATBI LEHTPAa MAacC X, =X, HAUAEM IEpeMEIeHUEe MHUPaMUIbI

7\’_ mlS
(my + my +m)

. [loncrapnsist ganHble 3aaa4u, noaydum A= 0,18 m.

5.2. TeopeMa 00 N3MeHEHNH KHHETHYECKOTO MOMEHTA CHUCTEMBI
OTHOCHUTEJIbHO 0CH

MoMeHT HHepUUH OJHOPOJAHOI0 JUCKA PATUYCOM R, MacCOU m OTHOCUTEIIb-

HO OCHu Z, HpOXOI[HIHGfI qcpe3 HNCHTP MACC MCPICHAUKYIIAPHO INNIOCKOCTH AWCKA:

1

2
JZ = EmR . I[.]'lﬂ HEOJHOPOAHBIX TE€JI MOMEHT MHEPIHUHU OTHOCUTCIIBHO OCHU Z BbI-

quciusercs no gopmyne: J, = mizz, rAe i, — pagnyCc MHEPLHH TEA.

KuHeTnyeckuM MOMEHTOM (MOMEHTOM KOJIMYECTBA JIBUKEHHMS) CHUCTEMbI
OTHOCHTEJIbHO HENMOABMKHOM OCH 7 Ha3bIBACTCS BEJIMYMHA, PaBHAas CyMME MOMEH-
TOB KOJIMYECTB JBIKEHHS TOUEK OTHOCHTENLHO 3Toit ocu L, =Y M _(m; V).

st TBépaoro resa, BpamawIerocsi BOKPYr HemoJABUKHOM OCH z, KMHe-

THYECKHI MOMEHT: L, =J, o, rae J, 1 ®— MOMEHT UHEPIUH U YII0Bas CKOPOCTh
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TCIIA. TeopeMa 00 M3MEeHEeHMH KMHEeTHYeCKOIr0 MOMEHTA CUCTeMbl OTHOCHTEJIbLHO
OCH. HpOI/ISBOI[HaH I10 BPECMCHH OT KWHCTHYCCKOI'O MOMCHTA CUCTCMbI OTHOCUTCIILHO

HCHOHBH)KHOﬁ OCHU Z paBHa CyMMC MOMCHTOB BHCIIHHUX CHUJI OTHOCHUTCIIbHO TOHU KE

ocH: djtz =S M_(Ff).

IIpumepsl pemienus 3a1a4 Ha IPMMeHEeHUE TeopeMbl 00 U3MEeHEeHU N
KHHETHY€CKOIr0 MOMEHTA CUCTEMbI

3amauya 55. J{ns noaséma rpysa ucCnoab3yercs JeOénka co cTyneHYaThiM Oa-
pabanom u mnpotuBoBecoM. I'py3 1 maccoit m; monu- Iy
2 \\ Ep
HUMaeTcs Ha KaHaTe, HaBUTOM Ha OapabaH 2 maccoii

my paauyca R. IIpotuBoBec 3 Maccoil ms OpPUKpEIN-

JE€H K KaHaTy, KOTOPBII HABUT Ha MaJTyl0 CTYIEHb Oa- 3

—

pabana panuyca r (puc. 5.3). Paguyc unepiuu 6apa- 1

0aHa OTHOCHUTENIBHO OCH BpaiieHus i,. Ha Oapaban

IeHCTBYET MOCTOSHHBII MOMEHT CHJI CONPOTHBIICHHS T HC. 5.3. bapabanu ne6&nku
C IPY30M M IPOTUBOBECOM

M .= 60 H-Mm. B nHauane nwxkenus k OapabaHny Jie-

OEAKM TPUKIAIBIBACTCS BpaIlaloOlUi MOMEHT, IPONOPIHOHATIBHBIA BpPEMEHHU:

M., =620+ 30¢f H-M, koTOopbIii 4epe3 2 ¢ oTkiarodaercs. Onpenenurs, Ha KaKyro

p
BBICOTY MOJHUMETCS TPY3, €CJIA IBMKCHHE HAYAIOCh M3 COCTOSIHUS MOKOS. Macchl
rpy30B u Oapabana: m; = 100 kr, m, = 50 kr, m3 = 20 xr. Paauycs! cryneneii 6apabda-
Ha 1 paguyc unepuun: R = 0,6 m; r =0,4 m; i,= 0,5 m.
Pewenue
Pemenune cnemyer paccMaTpuBaTh Ha IBYyX dTamnax. Ha mepBom rpy3 moaHuma-
eTCs TIOJT ICWCTBUEM BPAIIAIOIIET0 MOMEHTA, HA BTOPOM — 10 HHEPIIUH.

PaccMoTpyuM MeXaHMUYECKYIO CHCTEMY, COCTOSIIYIO U3 Ipy3a 1, Oapabana 2 u

npotuBoBeca 3. Ha cucreMy neiCTBYIOT CHIIBI TSXKeCTH rpy3a P, 6apabana P, npo-

—

TUBOBEcAa Fj, peakuus mapHupa R, mapa CWJI ¢ MOMEHTOM, paBHbIM MOMEHTY Bpa-
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menus M, 1 mapa cuia ¢ MOMEHTOM conpoTtusiieHus M .. HanpaBieHust BEKTOPOB

Bp

CHJI MU MOMEHTOB TMOKa3aHbl Ha puc. 5.4. BoiOe-
pEM Hayvasio OCH Y, BAOJIb KOTOPOM MOAHUMAETCS

rpy3 Ha IICPBOM YUYACTKC ABHUIKCHHSA, B TOUYKC

Havaja ABWKEHUS (cM. puc. 5.4).

Bocnonb3yemcs TeopeMoit 06 M3MEHEHUHU

KHMHCTUYCCKOI'0O MOMCHTA CHUCTCEMBI OTHOCHUTCIIb-

lﬁl ! HO OCHU z, mpoxopsmer uyepe3 ueHtp O:

2
S

Puc. 5.4. Cunbl, neiicT u dL = o
c. 5.4. Cunpl, peficteytomme 4Lz _ > M _(Ff). Kunernueckuil MOMEHT CH-
Ha CUCTEMY BO BpEMS JIBUKCHUS dt

CTEMBI OTHOCHTEIHHO OCH Z PaBEH CyMME KHHETHIECKNX MOMEHTOB Oapabana, rpy3a

u nporuBoseca: L, = L9% + [P 1 [P Kynernueckuii MomeHT GapaGaHa, Bpalako-
IIETOCS BOKPYT HEOIBIKHOM OCH Z: Lgap =J,®, rie J, — MOMEHT uHepiuu Gapa-

0aHa OTHOCUTENBHO OCH z, J, = m2i22; ® — yrioBasi CKOpocTh Oapabana. Paccmar-
puYBas Tpy3 U NPOTHUBOBEC KaK MAaT€pUAJIbHbIE TOYKH, HAWIEM NX KHHETUYECKUE MO-
. [P _ 7 )= < P _ /) =

MEHTBI OTHOCUTENBHO OcH z: L =M (mV))= mV|R; L." =M _(m3V3)= m3Vsr.

CyMMapHbI KHHETUYECKHIT MOMEHT CUCTEMBI:

_ rbap rp mp _ .2
L,=L;"+L+L,; =myi;o+ mlV R+ m3Vsr.
Bripa3zum ckopoctu rpy3a 1 u npoTuBoBeca 3 uepes yriioByl0 CKOpOCTh Oapa-

OaHa: V| =R, V3 =wr - 1 NOACTaBUM UX B BbIpaK€HHE KHMHETUYECKOI'O MOMEHTA.
_ o 2 2 2\ 2 2 N4
Momyuum L, = (myi; + myR” +m3r”)o = (myi; +myR™ +myr )E.

CyMMapHbIil MOMEHT BHEIIHUX CHJI OTHOCUTEIBHO OCH Z
e
XM (Fp)=My,—M, - PR+ Pyr.
Huddepennuansnoe ypaBHeHHE TBUKEHUS Tpy3a:

(myi> +mR* + m3r2)% = (M, —M. - PR+ Pyr)R,
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dV
WIM C YYETOM JAHHBIX 3aJa4H Ttl = 0,584 0,35¢.

I[B&)KI[BI HHTCTPHUPYA OTO YpaBHCHHEC C HYJICBBIMU Ha4daJlbHBIMHU YCIIOBUAMU,

HalEM CKOpOCTb Ipy3a V| M MIPpOXOAUMBINA UM IYTh ¥ KaK (PyHKLIUH BPEMEHU:

Vi(1)=0,58¢ +0,175t%; p(£)=0,29¢2 +0,058¢> .
W3 ypaBHEeHUH ABM>KEHUS HAAEM: npH ¢ = 2 ¢ (KOHEL MEPBOro y4acTKa) rpys

HOJHsUICA Ha BbICOTY Ay = y(2)= 1,62 M u umen ckopocts V| =V(2)= 1,86 M/c.

Ha BTOpOM y4acTke nBMXKEHHs Irpy3 IPOAOJKAET ITOJHUMATBLCS BBEPX. Y paB-
HEHHE JBWKEHHUs TIpy3a 3/1€Chb AHAJIOTMYHO NEPBOMY YYACTKY, 32 HCKIIOYEHHEM

BpalllalolIero MoOMeHTa (cM. puc. 5.4):

(mziz2 +m1R2 +m3r2)% = (- M, - P\R + Pyr)R, unu % = —06,01.
v _dvidy _, dV;
dt  dvdt ' dy

vy
HEHUE [BIKECHHUS TPy3a HA BTOPOM Y4aCTKE UMEET BUL: V) e =—6,61. aTerpupys

Y

[IpencrtaBum yckopeHue rpy3a B BUJE: . Tenepp ypas-

€ro, TOJy4duM 3aBUCHUMOCTb CKOPOCTM Tpy3a OT MPOHAEHHOr0 MyTH
V12
7= —6,61y + C5. BeiOepem Hauano BTOPOro y4acTka Ha BbicoTe /. M3 Havamb-
HBIX YCJIOBUM IBHKeHus rpy3a: npu t =0, y =0, V} = 1,86 m/c, nonyuum: Cz = 1,73.

MakcumanbHy10 BBICOTY /2, HA KOTOPYIO MOJTHSLI-
Csl IPY3 Ha BTOPOM y4YacTKe, ONPEJEIUM U3 YCIOBHS, UTO
B 3TOM TOYKE CKOPOCTh I'py3a oOpamaercsi B Hysb. Mme-
em 0=—-6,61h, + 1,73, orkyna h, = 0,26 m. Makcumaib-
Has BeICcOTa nmojabéma rpysza H=h; + hy = 1,88 M.

3amaua 56. Tenexka C MOBOPOTHOTO MOIbEMHO-

ro kpaHa (puc. 5.5) OBHXKETCA C MOCTOSHHOW OTHOCH-

TeJIbHO CTpesbl CKOpocThio V= 0,5 m/c. Jlnuna ctpemsr  DAC- 3.3 [10BOpOTHEI KpaH
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L =10 M, macca Tenexku ¢ rpy3oM m; = 100 kr, MOMEHT MHEpPUUU KpaHa OTHOCH-
TEJIBLHO OCH BpaulieHus AB Oe3 yuéra Tenexku v rpy3a J = 1800 xr-m?. J[Burarein

KpaHa Co31aéT MOCTOSHHBIN Bpamaromuii MoMeHT M, =400 H-m. Onpenenuts yr-
JIOBYIO CKOPOCTb KpaHa B MOMEHT, KOTJla TEJIEKKa JTOCTUTHET Kpasi CTPEJIbl, €CIIH B
HayaJbHbIII MOMEHT KOHCTPYKLIUS Bpalllajach ¢ YIIIOBOM CKOPOCTBIO M, = 2 paj/c, a

TCJICKKA HAXOAWJIaCh HAa paCCTOSAHUU a = I M oT ocu BpaliCHUA.

Pewenue
Ha cucteMy J€eMCTBYIOT BHEIIHUE CHUJIBI: 131 — CUJIa TSDKECTH TEJIEKKHU C TPYy-
30M, }32 — CHJIa TSDKECTH MOBOPOTHOTO KpaHa
(Ha puc. 5.6 1okazaHa B YCJIOBHOM IICHTPE Ts-
YKECTU KpaHa); Rx, Ry — COCTAaBIIIOIINE PEaK-
UM TOAIIUITHUKA 4 WU Mapa CUJI C MOMEHTOM,

paBHBIM BpaIlAOMEMy MOMEHTY My, (cM.

puc. 5.6). [IpumMeHUM K ONMMCAHUIO JBUKCHUS

CUCTCMBI TCOPEMY 00 M3MCHEHUHM KHHETHYE-

CKOIro MOMCHTa CHCTEMBI OTHOCHTCIBHO OCH

Puc. 5.6. Baenrnne cuibl, BpAIIICHUS Z, HAIIPABJICHHON BJIOJIb JIMHUK AB.
JiefiCTBYIONINE HA KPaH HpU
€ro IBUKEHUH TTOCKOJIBKY CHIIBI TSDKECTH HapajlleIbHbL

OCH BpallCHUA KpaHa, a COCTAaBJIIOIIME pCaKIIUK HIapHHUPpa A IEPECCKaroT eé, TO MO-

MCHTBI OTUX CHJI OTHOCUTCJIBHO OCH Z paBHBI HYJIIO W TCOpEMaA 00 M3MCHEHHHU KHHE-

z

TUYECKOI0 MOMEHTa CUCTEMbI TPUHUMAET BHI: =M, . UnTerpupyst 910 ypas-

HCHME TIpM  IOCTOSSHHOM  BpAIlAalOEM  MOMEHTE, IOJIY4YMM  PaBEHCTBO:
L, —L,g=Mgyyt, tne L,,L,y — KUHCTUYECKHH MOMEHT CHCTEMBI B TEKYyIHH M
HayajabHBI MOMEHTHI BDEMEHH.

Kunernueckuit MOMeHT cucteMbl L, paBen cymme: L, = LP* + [PV Kune-

TUYECKUU MOMEHT KpaHa KakK TBEpJIOTrO TeJia, BPAIIAOLIErocss BOKPYT HEMOABUKHON
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ocu: LP*™ = Jw. Ilonaras Tenexky ¢ rpy30M MaTepUalbHON TOYKOM, ONpPENeanM eé

KUHETHIECKHI MOMeHT L PY? | kak MOMEHT BEKTOpa KOJIMYECTBA JBHKECHUS TENEKKH
OTHOCHTENILHO OCH z. TenekKa ¢ rpy30M y4acTBYET B CIOKHOM JBHKEHHH. BekTop

— — —

a0COJIOTHOM CKOPOCTHU TENEKKU V5. paBeH cymme Vys. =V, +V,, rae V, orHOCH-

TEJNbHAsI CKOPOCTh TEJIEKKH (IEpEeMEIEHUe IO CTpesie KpaHa); V, — IepeHOCHas

CKOpOCTb (IBH>KEHUE BMECTE C KpaHOM). Bocnoiib3oBaBmucey TeopemMoii Bapunbona

IIPY BBIYUCIEHUA MOMEHTA KOJMYECTBA ABUKEHUS TEIEKKHU C TPY30M, OJIYUHM:
LPY= M, (mVa50) = M (mV, +mV,) =M (mV,) = mV,x = myjox”.
B pesynbrare cyMMapHbIM KMHETUYECKUHA MOMEHT CUCTEMBI B TEKYIIUUA MO-
MeHT Bpemenu L, = LP* + [PV = (J + mlxz)m. Torna Haya bHBI KHHETHYECKUI
MOMEHT cucreM: L,y = (J + mla2 )"30 .
[ToacraBisiss BeIpaXeHUsI HAYAIBHOTO M TEKYILETO KHUHETUYECKOTO MOMEHTOB
B YPAaBHEHUE IBWKCHUS, IIOJIyUUM: (J + m1x2 )oo - (J + m1a2 )moz M y,t, oTKyna 3a-
MBpt + (J + mlaz)wo
(J + mlxz)

KOH M3MEHEHMS YITIOBOM CKOPOCTH KpaHa o = . MomeHT Bpe-

MEHU f,, KOTJa TeJIeKKa JOCTUTHET Kpas cTpednsl (x = L), Halia€M U3 yCIIOBUS JBU-
KEHMS TEJIEKKU 10 CTpese C MOCTOSHHOM CKOpoCThiO: Vi, =L —a. C yu€toM nan-

HBIX 3a/1a4M yTJI0Bas CKOPOCTh KpaHa B 3TOT MOMeHT o(Z, ) = 0,93 pan/c.

5.3. Teopema 00 u3MeHeHNY KHHETUYECKON IJHEPIUM CHCTEMbI
Kunernueckass »JHeprusi TejJla TMPH NOCTYNATEIbHOM JBHKEHHUU

|
T ZEng, rae m — Macca tena; Ve — CKOpOCTh LIEHTpa Macc Tena; MpH Bpala-

. 1
TeJbHOM JBH/KEHHUH BOKPYI HEIOJBIKHOM ocu z: T ZEJ Zcoz, rae J, — MOMEHT

HHEPpLHHUHN TCJIa OTHOCUTCIIBHO OCH z; O — YIJIOBasA CKOPOCTH TCJia, IPH IIOCKOIIA-
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1 1
pa/lIeIbHOM ABHKeHUH: [ =—m ch +—J Cooz, rae m — Macca tena; Ve, ® — CKo-
2 2"

POCTL HCHTpPA MaCC U YIJI0Basg CKOPOCTb TCJA, JZC — MOMCHT MHCPLHHU TCJIa OTHOCH-

TEJIBHO OCH z, MIPOXOJAIIEH depe3 IEHTP MacC NEPHEHAUKYISIPHO MIOCKOCTH JBU-
HKEHUS.

PaGora mocTosiHHO# cuibl [ pyU NPSAMOIMHENHOM NEPEMEIICHUH TOYKH
npuioxeHuss cuibl A= FScosa, rie S — nepeMenieHue TOYKHU; O — MOCTOSIHHBIN
yroJ MEXIy NMepeMelleHUeM U HalpaBjieHueM cuiibl. PadoTa mapbl CHJI ¢ OCTOSIH-
HbIM MOMEHTOM M m[pu MOBOPOTE Tejla HA KOHEUHBIM Yrosl (0 BBIYUCISAETCS IO
dbopmyne: A=+tMe, tae ¢ — yroa moBopora Tema. Pabora cUMTAeTCs MOJIOXKH-
TEJIbHOMW, €CJIM Mapa CUJI CTPEMUTCS MOBEPHYTH TEJIO B HAIIPABICHUM €T0 BPAICHUS,
Y OTPUIATEILHOU — B IPOTUBHOM CIIyYae.

MomHOCTBI0 cHIbl F' HA3bIBAIOT BEJIIMYMHY, PABHYIO CKAJIIPHOMY IMPOU3BE-

JICHUIO CUJIBI HA CKOPOCTb TOYKHU €€ mpuiioxkenusi: N = F -V, rue V' — ckopocTh TOU-

KU TPUIIOKEHUS CUITBI. [IpH MI0CKOM JBYKEHUHU TeJla MOITHOCTh CHJIBI paBHA CyMMe
CKaIApHBIX Tpomssenenuii: N = F -V, + M, -®, tae V, — cKOpOCTh TOUKH, BHI-
GpaHHOM MONIOCOM; @ — yIIoBas CKOPocTh Tena; M, = M ,(F) — MOMEHT CHIIbI
OTHOCHUTENIbHO ToJtoca. Ecnu B kadecTBe moitoca BEIOpaTh TOUKY K — MTHOBEHHBIN
IIEHTP CKOPOCTEH, TO MOIIHOCTh CUJIbI N (13 )=M K (13 )-6), rne Mg (F) — MOMEHT
CWJIBI OTHOCUTEIIbHO MTHOBEHHOTO IIEHTPa CKOPOCTEH.

Teopema 00 M3MeHEeHNHM KHHETHYeCKOH 3Heprum cucrembl B auddepen-

uuagabHou popme. I[IponsBomHas MO BPEMEHU OT KHHETUYECKOW DHEPTUU CUCTEMBI
. dT ~ o ~
paBHa CyMMe MOITHOCTEH BHENTHUX U BHYTPEHHHUX CHJI Z => N(F;)+ X N(Fy).
t

Teopema 00 M3MeHeHHMH KHHETHYECKOW IHEPrUM CHCTEMbI HA KOHEYHOM

nepemMenieHnu. 3MeHeHe KHNHETUYECKON SHEPTUH CUCTEMBI IIPU MIEPEMEILEHNN €€
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M3 HA4aJIbHOIO COCTOSIHUA B TEKylIee PABHO CyMMe pabOT BHEIIHHMX M BHYTPEHHHX
cun, neicTByrommx Ha cucremy: T — Ty =Y A(FY )+ Y. A(F}).
MeXaHHYEeCKUEe CHCTEMBI, COCTOSINME M3 a0COIOTHO TBEPABIX Tell, COECINHEH-

HBIX TMOKHMH HEPACTAXKUMBIMHU HUTAMHU, HA3BIBAOTCA HCHU3MECHHACMBIMH. B neus-

MEHAEMBIX CHCTEMaxX CyMMa pabOT M CyMMa MOIMHOCTEH BHYTPEHHUX CHUJ PABHEI
Hymo: Y A(F;)=0.

IIpumepsl pemieHus 3aa4 HA IPMMEHEHUE TeopeMbl 00 U3MEHEHUHN
KHMHETHYeCKOH JHEPIrUU CHCTEMBbI
3apaua 57. IlnaHetapHbIil MEXaHU3M, [TO3BOJISIOIIMI MOJy4YaTh MOBBIIEHHBIE
MepPeNaTOuHbIC OTHOMICHHS YIIMOBBIX CKOPO- 5 3

CTEH, COCTOMT M3 TPEX OJMHAKOBBIX KOJIEC,
2] B .

coeMHEHHBIX KpuBommunoMm OA (puc.S.7). m”%”l} E_Ay
04

Koneco 1 HenonsuxkHo, kpusowmun OA Bpa-

. Puc. 5.7. [InaneTapHbIil MEXaHWU3M
IIAETCS C YIJIOBOM CKOPOCTBIO ()4 Y IPHUBO-

IuT B nBIKeHue konéca 2 u 3. [lonmaras maccsl KOJEC U UX PaJnyChl OJUHAKOBBIMH,
paBHBIMH M U 7, U IpeHeOperast MacCoi KPUBOIIINIIA, HAWTH KHHETUYECKYIO SHEPTUIO
MEXaHHU3Ma.
Pewenue
Kunernueckass sHeprusi MexaHu3ma [/ paBHa CyMMe€ 3HEpruil Koiéc 2 u 3:

T'=T, +T5. Oueprusa xoneca 1 paBHa HyIIO

IMOTOMY, 4TO OHO HCIIOJABHXHO, a BSHCPIUAd

KpUBOLIMIIA PaBHA HYJIO, TaK KAaK Maccou

KpuBolumna nperedperaeM. [lpu nBrxeHUN

MEXaHu3Ma KOJECO 2, YBIIEKa€MOE KpHUBO-
Puc. 5.8. Pacuérnas cxema LIUIIOM, KaTUTCSA MO HETOABMKHOU IOBEPX-

BBIYHCJIICHUA DOHCPIU MEXaHU3Ma
HOCTH IEPBOr0 Koiyieca. DHEprus kozieca 2:
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mVl% n JQBCO%

15 = > S rae Vp — CKOpocThb LieHTpa macc koseca 2, J,p — MOMEHT
MUHEPLHH KOJIECA 2 OTHOCUTENIBHO OCH, MPOXOAILEN Yepe3 LIEHTP MacC NEePIEeHIUKY-
2
mr
JISIPHO IIOCKOCTH Koneca, Jop = >

BbIpazuM KHHETHYECKYIO SHEPIUIO Kojeca 2 4epe3 yIIOBYIO CKOPOCTb My

kpuBomumna OA4.

CkopocTts ToukH B, nexameid Ha kpusommne OA4: Vy =y, - OB= 0py2r.

Tak kak Touka P, kacaHus koyi€c 1 u 2 ABIsI€TCSI MTHOBEHHBIM LIEHTPOM CKO-

v
pocreit koseca 2 (puc. 5.8), yrimoBasi CKOPOCTb KoJieca 2 M, :ﬁ. B pesynbrare
2

HOJIy4uM: My =200, . IloncraBus 3aBucumoctu Vg U ®, B BBIpAXKEHHE KMHETHUYE-
CKOM 3HEepruu Kojieca 2, HaujaeMm:

2 2 2
T, = m(ooO; 2r) + m; . (2(03/1) = 3mc0éAr2.

Brruncnaum kuHeTHuecKyro sHepruro kojeca 3. Haitném ckopocts Touku C,

CUMTasi, 4YTO OHA NPUHAIEKUT Koecy 2: Vi =, - P,C = 4mwpyr . CKOPOCTb TOUKH
A — ueHTpa KoJjieca 3 Omnpenenum, noJsaras, 4To Touka A JEXUT U Ha KPUBOLIUIIE:
Vy=w0py4 04 = 4wpyr. Cropoctu nByx Touek 4 m C xoiyeca 3 paBHBI U Iapail-
nenbHbI, mpuuéM muHus AC nepreHIuKyIapHa BeKTopam ckopocteit ¥V, u Vi (cM.
puc. 5.8). B 3TOM ciydyae MTHOBEHHBIM LIEHTP CKOPOCTEW OTCYTCTBYET U KOJeco 3

COBCPpMIACT MIHOBCHHO-IIOCTYHATCIIbBHOC ABHUIKCHHUC. 3Heprm{ MMOCTYIIaTCJIbHOT'O

m Vj _ m(4oo0Ar)2
2 2

_ 2 2
= Sm(X)OAr .

IOBYOKEHMS KoJteca 3: T3 =

OxoHuaTenbHO, dHeprus mexanusma: [ =7, + 715 = llmo)20 Arz.

3amauva 58. ['opuzonTaneHbIl xKea00 DE onupaercs Ha 00K 1 1 Ha KaTok 3

OJIMHAKOBOIO paauyca r (puc. 5.9). binok 1 Becom B BpaiaeTcst BOKpYr HEMOBUXK-
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Hoit ocu O;. Katok 3 kaTUTCs MO TOPU30HTAILHOMY PENibCy 0€3 MPOCKaIb3bIBAHUS.
Ha onHoit ocu ¢ kaTkoM 3 KeCTKO CBSI3aHO KoJieco 2 panuyca R. MIx oOmuii Bec pa-

BeH (), a oOIIMIl painyC UHEPLUH OT-

F
. 300
HOCHUTEIBHO OCH Z, MPOXOJIAIICH de- o] 7
pe3 neHtp macc C nepneHIuKyIsIpHO )5 \ ,,
c
. Y &y

IUIOCKOCTH KaTKa, paBeH i,. Cucrema 2 / 1 ’)

3 M
JBUKETCS] B BEPTUKAIBHOM TIOCKOCTH

Puc. 5.9. Cxema nIBmxeHHSA
noa AC€HUCTBHEM CHII TAXKECTU, CHIIbI MEXAHNYECKOU CUCTEMBI

—

F n maps! cunn ¢ momentom M. Mac-
coil kenoba mpeHeOperaeM. CKONBKEHHE MEXAY *Kelao0oM u Oiokom 1, a Taxke
KaTKOM 3 OoTcyTcTBYeT. OnpeneanTh yCKOPEHHe IEHTpa Macc Kojeca 2 U KaTtka 3 u
yrioBoe yckopenue o6noka 1, ecnmu: A =40 H, O= 60 H, FF =50 H, M =45 H-Mm,
R=08m,7r=0,6 M, i, =04 M.

Pewenue

Jl5ia penieHus 3a1a4u BOCTIOIb3yeMCsl TeOpeMoi 00 N3MEHEHUH KHHETUYECKON

dT .
SHEPTUH JUUI1 HEU3MEHSIEMbBIX MEXAHUYECKUX CHCTEM: 7 =Y N (er ), rae T — sHep-
t

TUsi CHCTEMBI B €€ TeKyIeM mojokenun; y N(F) — cymMMapHash MOIIHOCTH BHEII-

F HUX CHJL.
2 30° 1
2 A [Ipeamnonoxxum, BO BpeMs JBMKEHHS CHUCTE-
L ONN M
G g 1 Xl\ MBI OJ10K | BparaeTcs mo X0y 4aCOBOW CTPEIKH.
| N Ve ’)
e B VYT0BbIE CKOPOCTH ®, ®, OsI0Ka 1, kKaTKa 3

i

m, U CKOPOCTb V- IIeHTpa Macc KaTka 3 IOKa3aHbl Ha

Puc. 5.10. PacuerHas cxema
IUTSL UCCIIEIOBAHUS JBUKCHUS
CUCTEMBI

puc. 5.10. YrioBas ckopocTh Kojieca 2 U KaTka 3

PaBHBI: O)3 = 032 .
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1 2
Kunetndeckasi sHeprus BpallaTeIbHOTO ABIKeHHs Onoka 1 T =5J 20,07 »

o 6 _ m1r2
roe J 20, — OCEBOM MOMEHT HHEPLUH 0JI0Ka, J 20, = >
durypa, cocTosias U3 KaTtka 3 M KoJjieca 2, JBUTAETCS IJIOCKONAPAIIEIbHO.
Kunetnueckas SHEprus burypsl onpeesieTcs 10 dbopmyiie:
Ty =imrg + 17,0l ~ 06 = e -
h = 2m C 2 .c®3, Tae m — o0las mMacca Karka u koueca, m=—, J_~ — Mo-

MEHT MHEpPUUU (PUTYPBHl OTHOCUTEIBHO OCH Z, IPOXOASAIICH uepe3 LIEHTp Macc nep-

NEHAMKYJSIPHO IUIOCKOCTHU IHUCKA, J o = miz2 ,
VY kaTka 3 MIHOBEHHBIN LIEHTP CKOPOCTEH HAXOJMUTCS B TOUKE KAaCaHHUS €ro C
y Ve
HETIOJBM)KHOM MOBEpXHOCThIO (Touka K Ha puc. 5.10). Torna w3 =—. CxopocTtb
r
TOUkU A Katka V= w32r =2V . IIpupaBHHBas CKOPOCTb TOYKU A Ha KaTke 2 K
2V

CKOpPOCTH TOUYKHU B Ha Ojoke 1, mojyuyum o; = ——.
r

Haiiném KMHETMYECKYI0 DHEPTHUI0 CUCTEMBI, BBIPAXKEHHYIO 4Y€pe3 CKOPOCTH

LEHTpa Macc KaTka 3:

.2 2 .2
r=1+n,=0p2+ £ 1+2 v2="Clop 10 1+2
g 2\ 7 2g r

Haiinem cymMmMy MOIIIHOCTEN BHEIIHUX CHII.

Ha Onok 1 neicTByIOT: criia TSXKeCTu }31, napa Cuj ¢ MOMEHTOM M U peakius
mapaupa O, pa3noKEeHHasi Ha COCTaBIIAIOIINE X 1> )71 (puc. 5.10). MOIIHOCTH CHUJIBI
TSHKECTH }31 U CHJI PEAKLINU X 1> )71 noamunHruka O paBHbI HYJIIO0, TAK KaK HET Iie-
pEeMENLICHUS TOUEK MPUIOXKEHUS 3TUX CUJI. MOMEHT M HampaBjieH B CTOPOHY Bpallle-

2V,
HUs O0ka 1, ero momHocTs N(M) = Mo, = -c,
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Ha xartok 3 (BMecTe ¢ )KeCTKO CBSI3aHHBIM C HUM KOJIECOM 2) IEUCTBYIOT: cUjia

— — —

F, cuna tsbkect (0 KaTka M KoJjieca, HOpMaJIbHAs peakuys onopsl N M cuja cuen-

neHust f xarka 3 ¢ HOBEPXHOCTHIO.

— —

Momsocti cun N u F; paBHbI HYJIIO, TAK KaK TOYKOH TPHUIOKEHUSI ITUX
CUJI SIBJIIETCS MTHOBEHHBIN LIEHTP CKOPOCTEHN KaTKa 3, CKOPOCTh KOTOPOT'O paBHA HY-
7110. MOIHOCTH Cuibl TsKeCTH () paBHA HYJIIO, TAK KAK YTOJI MEXIY BEKTOPOM CHUJIBI

¥ BEKTOpOM ckopoctu Touku C paBeH 90°.
Jlyia omnpeneneHus MOIIHOCTU CWiIbl F', MIPUIIOKEHHOW K KOJecy, BhIOepeM B
KauecTBE MoJitoca TOUKy K — MTHOBEHHBIM LIEHTp ckopocTter aucka 2. C ydétom To-

0, 4TO CKOPOCTh V= 0, momy4um:

N(F)=F Vg + Mg(F)-0,=M g (F)®,=

=—F(r+ R)®,c0s30°= — FVC(I + Ejcos30°.
r

—

HOCKOJ’IBK}’ BpalicHHUEC, Co3aaBacMOC MOMCHTOM CHJIBL F otHOCUTEIBHO OCH-

Tpa K, MPOTHUBOIOJOXHO BBIOPAHHOMY HAIpPABJICHUIO YTJIOBOM CKOPOCTH KaTka,

MOIIHOCTBH CHUJIbI F OTpI/ILIaTeJ'IBHaSI.
CyMMmapHasi MOITHOCTb BHEITHUX CHUJI:
R 2,
S N(F) = - FVp| 14— |cos30°+M —£
r r
CocraBnsieM ypaBHEHHUE TEOPEMbI 00 M3MEHEHUN KMHETUYECKOW SHEPTHH CH-

CTCMBEI. HaXOI[I/IM IMPOU3BOJHYIO IIO BPEMCHU OT KUHETUYECKOM 9HCPIrunu CUCTCMBI

% 2
Cfl—T:—CaC 2B +0 1+li2 Y IPUPABHUBAEM CYMMApHOW MOIIHOCTH BHEIIHUX
r g r
cwi. [Tonyuum:
1 2 R oM
Sap| 2P+ 1+2 || = —F(l+—]oos30°+—,
g 2 r r

159



OTKyZa C y4€TOM HCXOIHBIX JaHHBIX 3a/Ja4d YCKOPEHHE LEHTpa Macc Jucka 2

ac = 2,88 m/c*. Jlns omnpenenenus yrioBoro yckopenust 6i1oka 1 npoxuddeperiu-

2VC 2CZC

PYEM 10 BpEMEHH PABEHCTBO ® = —=. [lonmyunm: g, =—= = 9,6 pan/c’.
r r

3amaua 59. Kartok panuyca r, BecoM P 3aKaTblBalOT BBEpPX MO HAKIOHHOMU

DIZI

30°

-
Puc. 5.11. JIBmwxenue
KaTKa Ha HaKJIOHHOU
IUIOCKOCTH

—

IUIOCKOCTH IPWJIOXKHUB B LIEHTPE KaTKa CWIIy F MOJ yriioMm
30° k HaknoHHOM MmiIockocTH (puc. 5.11). Cama mIOCKOCTH
HakJIoHeHa noJ yriioM 30° k ropu3oHTy. Bennunna cunel F
= 2P. B HauyanpHOM IMOJIOKEHUHU LIEHTP KaTKa MMeEJ CKO-

pocTh V.

Ha kakoe paccrosiHue S nepeMecTusics LIEHTp KaTka,

CCJIM B KOHIIC NICPCMCHICHHA €TI0 CKOPOCTh YABOMUJIACE.

Pewenue

[Tpumenum Teopemy 00 U3MEHEHUH KMHETUYECKON SHEPTruu Ha KOHEUHOM Iie-

pememennn cuctemsl: 1 — Ty => A(F) ). Ha xatok

JIEUCTBYET cuia Tsokectu P, cuna F', HOpmaibHas

—

peakuus onopel N u cuna F,

HAKJIOHHOW mockocThio (puc. 5.12). Ilpu nepeme-

IICHUMX MCHTPAa KaTKa Ha PacCCTOAHHC S BIOJb

— —

—

cn CHOCIIJICHHUA AHUCKA C

HAKJIOHHOW IJIOCKOCTH paboTy coBepIlaroT Tojdbko  Puc. 5.12. Pacu€rHas cxema

cuna F: A(F)=Fcos30°S ¥ cmia TOKECTH:

JABHIKCHHUA KaTKa

A(P)=—-Ph,tne h — nepenaj BhICOT IPU MEePEeMENIEHUH IEeHTpa Macc KaTka. PaboTa

pCaKuunn OIOPLI U CUJIbI COCINVICHUS PaBHA HYJIHO.

1 1
Kunetnueckass sHepruss karka 1 = Em Vj + EJ - A(o2 , rne J,4 — MOMEHT

UHEpUUHU (UTYpbl OTHOCUTEILHO OCH Z, MPOXOSINEH Yyepe3 UEeHTP Macc NepreHau-

2

mr
KYJIIPHO IUIOCKOCTH JUCKa, J 4 = Bripaxas yrioByr CKOpOCTh KaTKa 4depes
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V4

CKOpPOCTh OE€HTpa MaCC w=——-,C y‘léTOM BBIpAXXCHHUA MOMCHTA HHEPLKUHU KaTKa, I10-
r

3 2
JIy4UM DHEPTHIO KaTKa B BUaE: 1 = Zm Vy.

CocTaBUM ypaBHEHHE TEOPEMbI 00 M3MEHEHWW KHUHETHYECKOW DHEPTUH TPHU

3

MEepEMEIICHUN [IEHTpAa KaTKa Ha paccTosiHue S: %ng —ZmVj = F'cos30°S — Ph,

rne Vy=Vy Vg =2Vy, F=2P, h=_S5s1n30°.

Haitném nckomoe nepemenieHue: S =

oV
4g(2c0s30° —5sin30°)

YupakHeHus

Ynpaxuenue 5.1. KpaHoBas Tenexka Macchl 71 MOXET MEpEeMEIaThCs MO TOpHU-

30HTaJIbHOM Oanke 6e3 TpeHus (puc. 5.13). B nentpe macc tenex-
KU 3aKpeTuI€H TPOC JUTMHOU /, HA IPYrOM KOHIIE KOTOPOTO TPUBS-
3aH Tpy3 Macchl m2. Tpoc MOXKET coBepIIaTh KOJeOaTEIbHbIC IBH-
KCHHS B BEPTUKAIBHOW TUIOCKOCTH. B HayambHBIE MOMEHT TPOC
ObUT B BEPTHKAJIBHOM MOJIOKeHUH. OnpeeuTh TOPU30HTATBHOE
NepeMENICHNE TENe)KKH B 3aBUCHMOCTH OT yIJIa HaKJIOHA TpOca.

Puc. 5.13. JIBmxcHue

Becom Tpoca npenebpeyb. KPaHOBOH TEJIEKKHU

3

M

Puc. 5.14. Cxema
MeXaHu3Ma J1e0énKu

: 1
Puc. 5.15. Cxema
JIBUKEHUS CUCTEMBI

MPUIOKEH MOMEHT M.

VYnpaxuenue 5.2. K 6Gapabany n1e06EaKu, MOAHUMAOIICH
IITAHTy, TPWJIOKEH BPAIIAIOIIMKA MOMEHT, MPOMOPLUHUOHATIBHBIN
BpemeHu Mpp = kt (puc. 5.14). llItanra Macchbl m1 NOJHUMAETCS T10-
CPeICTBOM KaHaTa, HABUTOTO Ha OapabaH Maccel m2 U paauyca r. B
HavaJbHBI MOMEHT CHUCTEMa Haxoawiach B Mokoe. OmnpenenuThb
YIIJIOBYIO CKOPOCTh OapabaHa, cunuTasi €ro OJTHOPOIHBIM JHCKOM.

VYupaxuenue 5.3. I'py3 1 maccel mi OABEIICH HA HEpac-
TSOKUMOM TpOCe, IPYroi KOHEI[ KOTOPOro nepedpolieH yepes 00k
2 ¥ 3aKperui€H B MeHTpe Macc katka 3 (puc. 5.15). Katok 3 xaturcs
M0 TOPU30HTAJILHOM MOBEPXHOCTH 0€3 MpocKanb3biBaHus. biok 2 u
KaToOK 3 — OJHOPOJHBIE JMCKHM MacChl m2 W m3, paguyca r. B
HavyaJIbHbIII MOMEHT CHCTeMa Haxojujach B nokoe. Ompenenutb
CKOPOCTh T'py3a, KOTJla OH OITYyCTHTCSI Ha BBICOTY /4, €CJIM K KaTKy 3
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YnpaxHenue 5.4. MexaHudeckasi CHCTEMa BKIIIOYAET
nBa rpy3a 1 u 3 onuHakoBoro Beca P u kaTok 2 BecoM 2P, pa-
JUycOM R = 2r ¢ UWIMHIPUYECKUM BBICTYIIOM paJlyCOM 7

= (puc. 5.16). Katok kaTuTCs BBICTYIIOM IO HEMOJBUKHOH TO-
BEPXHOCTH 0e3 mpockanb3biBaHus. K KaTKy 1o kacareiabHOU K
OKPY)KHOCTH MpwiiokeHa cwia F = 2P . HailtTu yckopeHue
LIEHTpa Macc KaTKa, €CJIM €ro paguyc MHEPLHUH OTHOCUTEIBHO
OCH, TPOXOJAIIEH uepe3 LEHTP MacC MNEePIEHAUKYISPHO

Puc. 5.16. Cxema
MeXaHu3Ma KaTKa

IJIOCKOCTH JIBMKCHUS: I, = 2.

5.4. IlpumeHeHMne 00X TeOPeM TUHAMUKH CUCTEMbI K ONMCAHUIO
JABUKEHUH TBEPAOTO Teaa

IlocTynareabHOe JBHKEHHE TBEPAOro Teja onuceiBaeTcs auddepeHim-
ANbHBIMH ypaBHeHUsMU: mi =Y Fio., my =Y Fy,, mZ =} Fy - unu B anreGpande-
ckoit bopme macy, =) Fro, mac, =) Fy,, mac, =) Fi., e m — macca Tena;
X =acy, ¥ = acy, Z = ac, — IPOEKIMA YCKOPEHHS IEHTPa Macc Tejia Ha KOOP/IH-
HaTHbIE OcH; Ff,, F,S,, F§, — NpOEKIMU BHELIHUX CHIL.

BpamaTe.anoe ABHKEHHME TBEPAOIro Te€jga OTHOCHTCIBHO HEMNOABHKHOM

do =
ocu z onuceiBaercs Jud(epeHInanbHbIM ypaBHEHUEM: J T =Y M (Fy) wu an-

reOpandeckum ypaBHeHuem: J,& = M, (Fj), rie ®, € — yrioBas CKOPOCTb U yr-

JIoBOE ycKopeHue Tena; Y M _(Ff) — cyMMa MOMEHTOB BHELIHMX CHJI OTHOCHTEIIb-
HO OCH z; J, — MOMEHT UHEPLIMM TeJla OTHOCUTEIIHO OCH Z.

IInockonapaJuie/ibHOEe ABUHKEHHE TBEPAOI0 Tesla ONUCHIBACTCS YPaBHEHU-
MM JIBMOKEHUSI LEHTPa MAcc U BPAIIATEIbHOIO JIBM)KEHHS TeJla OTHOCUTENIBHO OCH,
IPOXOASAIIEH Yepe3 LEHTP MacC NEPIEHIUKYISIPHO IJIOCKOCTH JABUKEHUSI.

B npoekiuu Ha KOOpAMHATHBIE OCH YpPAaBHEHMS IJIOCKONAPAJIJIETBHOTO JBU-

KCHUA TCJIa UMCIOT B .
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macy :zF/fx; mac,, :zFIS/ ) JZCSZZMZC(er)a
e dcy, dcy,— NPOSKUMH YCKOPEHHMS HEHTPa Macc Tena; Fj, Fj, — POeKIu Ha
OCH KOOPpAWMHAT BHCUIHUX CHII, ﬂeﬁCTByIOHlHX Ha TCJIO0, JZC — MOMCHT MHCPUHH TCJIa
OTHOCHTCJIBHO OCH Z, HpOXOI{HHleﬁ 4epe3 HCHTP MACC NCPICHAUKYIIPHO IMIIOCKOCTHU

JBIKEHUS; € — yIoBoe yckopenue tena; M .o (Ff) — MOMEHTbI BHEIIHUX CHJI OT-

HOCHTCJIBHO OCH, HpOXO,Z[HIHﬁfI qepe3 OCHTP MacCcC.
HpOBOI[}I I[PIH&MPI‘lCCKI/Iﬁ pacucT MEXaHUYECKOMN CUCTCMEBI, CICAYCT pacCMar-
PHUBATh ABHMKCHUEC KAXKXAOI'0 TCJIa CUCTEMBI B OTACJIBbHOCTH, IPCABAPUTCIIBHO 0CB00O-

JIUB €r0 OT CBSI3€H M 3aMEHMB UX ICHCTBHE pCaKIusAIMHU.

IIpumeps! penreHns 3a71a4 HA COCTaBJIeHUE YPABHEHUI IBUKEHUSI TBEPAbIX TeJl

3anaua 59. Jle6énka noganmaet rpy3 1 maccel m; = 50 Kr moCpeicTBOM TPO-
ca, mepeOpoImIeHHoro yepe3 070K 3 U HaBUTO- 3

ro Ha Oapaban 2 maccel mp =20 Kr, paamyca

r=0,8 M (puc. 5.17). K Gapabany npuiaoxen \3{ 2
ITOCTOSTHHBIN BpAILAIOIIUN MOMEHT ] 1
My, =480 H-m. Onpenenuts yckopenue rpy- MBM/

3a, HATSDKCHHUE TPOCA M PEaKLUI0 MapHUpa 6a- Puc. 5.17. Mexanusm ne6&nku

pabana 2. Becom Tpoca um Maccoil Oyoka 3
npeHeOpeub, bapabaH CYUTATH CILUIONTHBIM ITUJIMHIPOM.
Pewenue

CoctaBuM ypaBHeHUE ABWXeHUA rpy3a 1. [ns atoro ocBoboXkaaeM rpy3 ot

CBsI3€1, 3aMEHUB JIEMCTBHE Tpoca peakuuen. Ha rpys aencrsyer cuna Tskectd B u

peakuus tTpoca H, (puc. 5.18). BeiGepem 0Ch x 110 HANPABICHUIO JBHKEHUS TPy3a.

YpaBHeHUE IBUXKEHUA IPy3a B IPOEKIUH HA OCb x: myay = H| — A.
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Paccmorpum nBmwkenne 6apabana 2. OcBoboauM OapabaH OT CBsI3eH U 3ame-
HUM HUX JCHCTBUE PEaAKIIHSIMH.

Ha Gapaban aeiicTByeT cuiia TSXKeCTH

—/ 3 P, mapa cui ¢ MOMEHTOM BpamieHust My,

//@/_ peakums Tpoca H| u peakuus mapHupa (Ha

puc. 5.18 pasnoxeHa Ha cocTaBisomue X,,

— Yz). Tak xak macco Oioka 3 mpeHeOpera-

MBF\\

Puc. 5.18. BHelHue cuibl M peakuuy, €M, TO MoOmyian cun H; u H{ paBHBL
JIEHUCTBYIOIIME HA TPpy3 U OapabaH
IpY ABMKEHUHU CHCTEMBI HarmpaBnenus nerMcTBUs CUJI 1 MOMEHTA MO-

Ka3aHbl Ha puc. 5.18.

YPaBHeHI/Ie BpallaTCJIbHOIO0 JIBHIXCHUA 6apa6aHa OTHOCHUTCIIBHO OCH Z:

2
lel"

J, e, = M_(F,)= M, — Hir, rae MOMeHT nHepuuu bapabana J, =
[Ipomuddepennnpyem no BpeMEHH PAaBEHCTBO V] =®,7 W BBIPA3HM YITIOBOE

a
yckopeHue Gapabana uepes yckopenue Tpysa 1. Ilonyanm €, = —-. TloacTapiss BbI-
r

pa’keHHe YTIOBOr0 YCKOPEHHUsl B ypaBHEHHE BpaIlaTeIbHOTO JBIKEHUs OapabaHa C
y4éTOM paBeHCTBa MojayJel cun H| u H{, HanuieMm ypaBHEHUs JBYOKeHHs Oapaba-

Ha U Ipy3a B BUJIE CUCTEMbI YPABHEHUM:

2M,
mlalel—Pl, mya; = P —2H1,

oTKyna HaxomuMm a;= 1,82 m/c?, H; = 581,8 H. HarskeHue Tpoca YUCIEHHO PABHO

peaKIuu.
Jlnst ompeneneHusi peakiyy MIapHUpPa COCTaBUM ((pOopMalibHO) ypaBHEHHE

JBKEHUS LIEHTpa Macc 0J10Ka 2 B MPOEKLMIX HA OCH X, J (cM. puc. 5.18):

myacy = X, — Hicos30°= 0, myac, =Y, + Hicos60" — P,= 0.
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Otciona X,=503,84 H, ¥, =— 94,7 H, R, =/ X3 + Y = 512,66 H.

3apauya 60. bapaban Becom G, paanycoM R uMeeT HWIMHAPUYECKUN BBICTYII
paauycoMm r (puc. 5.19). bapabaH ckaTbhIBaeTcs
10 HaKJIOHHOM IJIOCKOCTH C yTJIOM HakjoHa 30°,

onupasich Ha He€ MOBEPXHOCTHIO BhIcTyma. K Oa-

pabaHy IPUIIOKEHBI IOCTOSIHHBIE CUJIBL Fi U F5.

Cuna 171 HampaBJICHa II0 KacaTelIbHOM K II0-

BepXHOCTH Gapabana. Cuna F, nelcTByeT moj

o Puc. 5.19. Cxema aBuxeHus
yriaom 30° k nunamerpy GapabaHa, MEplICHINKY- OapabaHa 10 HAKJIOHHOM TIOCKOCTH

JIIPHOMY HAKJIOHHOM TUIOCKOCTH. B HayanbHBIN MOMEHT BpeMeHU O0apabaH MpUBEIEH
B pPAaBHOBECHE NAPOU CHII C MOMEHTOM M.

OnpenenuTh yriioBoe ycKopeHue OapabaHa W 3aKOH JBHIKEHHS LIEHTpa Macce,
€CIIM B TOJIO)KEHUM PABHOBECHS BEJIMYMHY YPAaBHOBEHIMBAIOIIETO MOMEHTA YBEJIU-
yuTh B 1,2 pasza. Mcxoanele naHHbie sl pemieHus 3amaun: R = 0,6 m, » = 0,2 M,

G=100H, F; =60 H, F, =25 H, paaguyc unepuuu 6apabana i, = 0,4 m.

Pewenue

—

Ha 6apaban peiictBytot cuisl F, F,, cuna Tspkectu G, mapa CUJl C HEM3BECT-
HbIM MOMEHTOM M, HOpMalbHas peakuus onopbl N u cuna Fg cuennenus 6apada-

Ha ¢ moBepxHOCThIO. Cuia crerie-
HUS TIPUWIOKEHa B TOuke K KacaHUs
BbICTyna OapabaHa C HaKJIOHHOM
TUIOCKOCTBIO W HampaBlieHa BIOJb
Heé (puc. 5.20).

I[JI}I OoIpCAcCIICHUA MOMCHTA

M, npuBopsuiero 6apabaH B paBHO-

Puc. 5.20. Cunsl, neiictByromue Ha 6apadaH,

BCCHUC, 3allMIICM YPaBHCHHC pPaBHO-
BO BPCMA IBHIKCHUA
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BECHsI B BUJIC PABEHCTBA HYJII0O MOMEHTOB cull ). M, (Fi7)=0 OTHOCHUTEIHHO TOUKH

K. Touka K BbIOpaHa C TOM II€JIbIO, UTO B YpaBHEHHE HE OyJeT BXOJUTh MOMEHT He-

U3BECTHOM CHUJIBI CLICTIIICHUS.

Ha puc. 5.20 nokasaHo pasnoxenue cuibl F,: F, = F5 + F; . 3Hauenus co-
CTaBJIIIOIINX OMPEICISIFOTCS Kak npoekuuu: F, = F5c0s30°, F) = F,sin30°.

IpuMensis TeopeMy BapuHBOHA, BEIUMCIHM MOMEHT CHIBI F OTHOCHTEIHHO
Toukn K : M g (Fy) =M g (F3)+ M g (Fy) = F,sin30°-2r .

MowmeHT cumbl }71 OTHOCHUTEJILHO TOYKH K:

My (F)=—F, -KD = — F;(R - rc0s30°).

B pesynbTare ypaBHEHHE MOMEHTOB CHJI IpU paBHOBECUHU OapabaHa NpHUHUMa-

eT BUJ
S M g (FE)= — Fi(R - rcos30°)+ F,sin30° - 2r — Grsin30° +M = 0.

IToacTaBiss Croga UCXOAHBIE NaHHBIE 3a7jaud, HAXOJUM BEJIUYHMHY ypaBHOBE-
muBaromero momenra M = 30,61 H-m. HanpasieHne MOMEHTa IOKa3aHO AYrOBOM
cTpesnikoit Ha puc. 5.20.

VBenuuum 3HadeHne MOMEHTa M, yaepusaroliero 0apadbaH B paBHOBECHH, B

1,2 pa3za: M,;=1,2M . Bo3Hukuiee mnocie 3TOro kaueHue OapabaHa BBEpX IO

HAKJIOHHOM IMJIOCKOCTH MPEJCTAaBISET cO00 MIocKonapaieibHOe IBHXKEHUE, KOTO-
pO€ OMUCHIBACTCS C MPUMEHEHUEM TEOPEM O JBMKEHUHU LIEHTpa Macc U 00 M3MeHe-
HUU KUHETUYECKOTO MOMEHTA.

VYpaBHeHUe ABMXKEHUA LIEHTpa Macc OapabaHa B MPOEKIMU Ha OCh X, HAIpaB-
JIEHHYIO BBEpX MO HAKJIOHHOM MJIOCKOCTH, UMEET BUJ:

mic = F1c0s30° + F,c0s60° — Gcos60° — F,,

I7ie Xc — KOOpJMHaTa [IeHTpa Macc OapabaHa.
[IpumenuB Teopemy 00 M3MEHEHUM KHUHETHUYECKOTO MOMEHTa OapabaHa OTHO-

CHUTCJIIBHO OCH Z, HpOXOI[SIHICﬁ qepe3 HOCHTPp MaACC MNCPICHAUKYIIAPHO IINIOCKOCTH
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JBDKEHUS U CYNUTAsi MOMEHTBI CHJI TTOJIOKUTEITLHBIMU, €CJTM OHU CO3/Ial0T BpaIlieHUe
B CTOPOHY JIBIKYIIIETOCS BBEpX OapabaHa, BRIpAa3MM ypaBHEHHE BpaIlaTeIbHOTO
JBIDKEeHUs 0apabaHa BOKPYT OCH Z B BHJIE:

J,0®=—FR+ F,rcos60° + F.r + My,
rae ¢ — yrois nosopora Oapa0aHna; J,- — MOMEHT uHepuuu Oapabana, J, - = mizz;

i, —pannyc uHepuuu. C y4€TOM COOTHOILIEHUS () = TC MOJIyYHM YpaBHEHHUE:

2
M
mic| 1+ % =-F (5 — cos30°) + 2F5c0860° — Gcos60° + —- |
4 r r

[Tocne moACTAaHOBKM JAHHBIX 3aJa4d HaxoauMm auddepeHralibHOe ypaBHe-

HHUE JBI)KEHUS LeHTpa macc: Xo =0,6. [IBaXkabl MHTErpUpysl €ro ¢ HyJIEBBIMU

HaYaJbHBIMH yCIIOBUSMU (TaK KakK JBM)KCHHUE HAYaJOCh M3 COCTOSTHHS MOKOS), HAXO-
2

IUM 3aKOH ABM)KEHMs LeHTpa macc: xo = 0,3¢1“ M. 13 ypaBHeHus cienyer, uyto Oapa-

0aH JBUKETCS B CTOPOHY MOJIOKHUTEILHOTO HAPABICHUS OCH X.
. Xc¢ 5
VYrioBoe yckopeHue 6apabana € = =— = 3 pana/c-.
r
3agauya 61. MexaHuszm
(puc. 5.21) Bxmrouaer B cebs /—
il
rpy3 1, Katok 2 ¥ cTyneH4aTbli
Oapaban 3, coeauHEHHBIX He- .

pacTsKUMBbIMHA HUTAMU. I[BI/DKG-

HUC MCXaHH3Ma IMPOUCXOIUT U3

COCTOsAHUA IIOKOA B BCPTHKAJIb- Nx“].

HOM IUIOCKOCTH ITOJI NEWCTBUEM

= = = Puc. 5.21. KoHCTpyKIIMSI MEXaHUYECKON CUCTEMBI
cun Tsoxkectd B, B, P, cuisl 260
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F, npuiioxkeHHOHN B LEHTpE Macc KaTka 2, ¥ Mapbl CUJI ¢ MOMEHTOM M, NPUIIOKEH-
HOU K Oapabany 3. Kauenne kaTka 2 Mo HAKJIOHHOHW TUIOCKOCTH C YTJIOM HAaKJIOHA K
ropusoHTy 30° mpoucxoauT 0e3 MPOoCKaIb3bIBAaHUS.

Katok 2 cuutaTh OJHOPOJIHBIM JUCKOM panuyca R,. Paanycsl cryneneil 6a-
pabana 3: R, r3, panuyc uHepuuu 06apadana is.

Haiitn yckopenue rpysa 1, cliIbl HaTSDKEHHS] HUTEH M JUHAMUYECKYIO PEaK-
1o mwapHupa 6apabana 3, ecnu Py = P, = 2P; P;=3P, F=3P; M=Pr, R, =2r;
Ry =3r;r=r;i = 3.
Pewenue
PaccMoTpuM IBHKEHME KAXKIOTO TeNa CUCTEMBI OTAENIBHO, IIPEABAPUTEIIHHO
0CBOOOIMB Tea OT CBSI3€HM M 3aMEHHB HX JeicTBUE peaknusmu. Ha puc. 5.22 u300-
pa’keHbI CUJIBI, JCHCTBYIONIME HA TeJa CUCTEMBbI, TOCe OCBOOOXKICHUS UX OT CBA3EH

W HaAIIPpaBJICHUC ABUKCHUA KaXXI0T0 TCJa.

&y
2|
Puc. 5.22. PacueTHble cXeMbl JIsl ONIMCAHUS JBUKEHUS TEJl, BXOASIIHUX B CUCTEMY

Jlonyctum, Tpy3 ABUKETCS BHU3 CO CKOPOCTBIO V), yckopeHuem a;. K Hemy

OpWIOKEHa cuia Tsbkectu P u peakuus Hutu Q) (puc. 5.22, a). HanpaBum ocs x| B

CTOpOHy ABUXCHUA pr3a. YpaBHeHI/Ie JOBUKCHUSA pr33 BAOJIb OCU X1 UMECT BU/.
may = F, =R -0=2P-0.
Bapa0an 3 Bpamaercs BOKpYT HEMOABHKHOM OCH Z , IPOXOASAIIEN Yepe3 LIEHTP

macc O;. Ha nuck 3 gelictByer cuia TsbkecTH FPj, peakuus NOAUIMIIHMKA Ry (Ha
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puc. 5.22, b noka3zaHo pa3jIoKE€HUE pPeaklUu Ha cocTapistomue X3, Y3), mapa cui c

MOMeHTOM M W peakuuu HUTEeH Q] U O, .

[Tpu cocTaBneHnn ypaBHEHHUS BpalllaTeIbHOTO ABMKEHHs OapabaHa MOMEHTHI
CUJI OTHOCUTEIIBHO OCU CUMTAEM IOJIOKUTEIIBHBIMH, €CIIM OHU CO3Jal0T IOBOPOT B

CTOpOHY BpalleHusi bapabana. YpaBHeHue BpaiieHus: bapabana 3 umeeT BUA:
J.0,83=2M 0, (F)=O|Ry + M — Qyry = Q{31 + Pr—Qyr,

) 9Pr?
MowmenT nHepiyu 6apabana OTHOCHTENBHO OCH 2: J o, = m3i3 =
g

Karok 2 coBepiaer miockomnapamieabHoe JBrkeHne. K HeMy npuioxkeHa cu-

na TsokectH Py, cuina F, peakums HUTH (5, HOpMajibHas peakuus N, HAKIOHHOW
IJIOCKOCTH ¥ CHJla F; CUETIEHUS JUCKA C IOBEPXHOCTHIO (pHc. 5.22, ¢).

Bribepem ochb x; 10 HampaBJiICHHUIO JBMKEHUS IIEHTpa Macc kKaTka 2. [Imocko-
napajJieIbHOE JABMKEHUE KaTKa ONKCHIBAECTCS YPABHEHHUSMU JIBHJKEHHS €ro LIEHTPa
Macc B MPOEKLIMHU HA OCh X; U BPALICHUS BOKPYT OCH, HOXOSAUIEN Yepe3 LIEHTP Macc

HEePIEeHANKYIISIPHO MJIOCKOCTH JUCKA!
myac =0y —F — Fo — Pycos60°=05 =3P - F; - P;

2
R
Jcty = O05Ry + FyyRy = Qb 2r + F 2r, Jo =222

[Ipu cocraBiieHHH BTOPOrO ypaBHEHUSI MOMEHT CHJIbI CUMTAETCS IOJIOKHU-
TEJIbHBIM, €CJIM OH CO3AAaET MOBOPOT B CTOPOHY BpalllEHUs KaTKa.

K cucreme yeTbipex ypaBHEHHWH, ONMHCHIBAIOLIUX ABUKEHHUS TENl B CHCTEME,

HE0OXO0AUMO J100aBUTh YpaBHEHUS CBA3EH MEXKAY YCKOPEHUSIMHU TOYEK U YTIOBBIMU

yckopeHusaMHu Tein. IIpennonoxkum, CKOpoCcTh LEHTpa Macc KaTka 2 paBHa V- (cM.

V, V,
puc. 5.22, ¢). YrioBas CKOPOCTb KaTKa ®, =—C ="C rne CK, — paccTostHUE OT
CK, R,
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IIEHTpa Macc KaTka 2 JI0 €ro MrHOBEHHOTO meHTpa ckopocTeit. [Ipoauddepentupo-

. Ve _a
BaB IO BPEMCEHU IOCJIICAHCE PABCHCTBO, IOJIYUUM: €9 = Wy = e = ¢

R2 2r .
Ckopoctb TOukH B Katka 2 Vg =, - BK, = 2V . IIpupaBHAB CKOPOCTb TOY-
KH A K CKOpOCTH TOYKHM B (cM. puc. 5.21), monyunm: 2V =Vp =V =w03r3= o371,

2V, - . 2a
oTKyna 3 = —C- . ITocne muddepeHupoBanms HAMNEM: €3 = —C .
r r

CkopocTth rpy3a 1 cBsizZaHa CO CKOPOCTBIO LIEHTPA MAcC KaTka 2 CIEAYIOIUM

2V,
obpazom: V| =Vp = 0)3R3=—C3r= 6V . Torna yckopenue rpysa 1 a; =6a..
r

[Tocne moacTaHOBKY YpaBHEHHUM CBSI3M B YPAaBHEHMs JABUKEHUS C yU4ETOM pa-
BEHCTBA MozyIieit cun Q] u Q), a Takke O, U Q5 MOIYYUM CUCTEMY:

12P 18P

2P P
?aC=Q2—4P—F ) gacz Q2+Fcu9

cIr

oTkyna Haxomum: a- =0,09g, O, =0,92P, O, =2,14P.
JluHaMu4ecKue peakiuu X 3, 173, JEUCTBYIOIIME HAa OCh Bpallarolierocs oapa-

O6ana 3 (puc. 5.22, b), onpeAenstoTcs U3 YpaBHEHUM, KOTOPbIE MOXKHO IOJYYHTh,
dbopManbHO TpUMEHHB K OapabaHy TeopeMy O IBIDKEHHWHU IIEHTpa Macc. Tak Kak

LeHTp Macc OapabaHa 3 HEMOABWIKCH, €r0 yCKOPEHHE PaBHO HyIo, dp, =0. Torna
YPaBHEHUS JBIKEHHUA €r0 LICHTPA MACC B IPOEKLUAX HA OCU X, ) UMEIOT BUL:
m3ap,, = X3 — 0,c0830° =0;
m3ap,, =Y3 — 0 — P — 0,c0s60° =0.
[Toncrasnss 3nauenus Q) =0,92P u O, =2,14P, Hax0AUM COCTABJIAIOIIUE PEAKIIUU

ocu 6apabana 3: X5 =0,c0s30°=1,85P, Y3 =0, + P5 + 0,c0s60°= 4,98 P.
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[ToHAs BeMMUMHA peaKiuy ocH Gapabana 3: Ry =+ X5 +¥5* = 5,31P.

3apaua 62. IlogpémMHOe ycTpoiicTBO (puc. 5.23) COCTOUT U3 OJHOPOIHOTO

nucka 1 macco my, paauycoMm ri, CTYIIeHYaToOro Jaucka 2

M
Maccou my = 3m;, paauycom R, = 4r; U paguycoM CTy- '/ _ ——_—

MEHbKU 7, = 1 U rpy3a 3 Maccod ms =2m;. Cucrema 1
JBUKETCS U3 COCTOSIHUS MTOKOSI B BEPTUKAJIBHOM TIOCKO-
CTHU TOJ NEeUCTBHEM CUJI TSXKECTU M Mapbl CUJI C MOMEH-
ToOM M = m,gri, NpuiaokeHHON K Aucky 1. Onpenenutsb

YCKOpEHHE Ipy3a 3 W HaTSKEHUE HUTH rpy3a 3, eciiu pa-

1

Puc. 5.23. Konctpykuus

AWYC MHEPHOHHN CTYIICHYATOIO0 AMCKAa OTHOCHUTCIBHO OCH, OOIBEMHOTO yCTpOfICTBa

HOXOJIAIIEH Yepe3 LEHTP MACC, IEPIEHIUKYIISIPHO INIOCKOCTU AUCKA 2, iy = 271,

Pemenue 3amaun OCYHICCTBUTh C IPUMCHCHHUCM TCOPCMbI 00 M3MEHEHHM KU-

HETUYECKOM OHCPIrur CUCTEMbI U IIPOBCPUTH €TI0 METOAOM JHUHAMHUYCCKOI'O pacqéTa,

COCTaBJIAA YPAaBHCHUSA ABMIKCHUS TCII, BXOAAIINUX B CUCTEMY.

Pewenue

1. /I HEM3MEeHsIeMOM CUCTEMBI (COCTOSIIECH U3 aOCOIOTHO TBEPIBIX TEI, CO-

B
SET i_{fg

3
Puc. 5.24. Cxema aBuxeHUs
MeXaHu3Ma

€AMHEHHBIX HEPACTSHKUMBIMH HUTSMM), IBUKYILICH-
Csl U3 COCTOSIHHS TTOKOsI, TeOpemMa 00 M3MEHEHUH KH-

HETHUYECKOM OHCPIMM Ha KOHCYHOM IICPEMCIICHUU

nMmeer Bung 1 :zA(er ). CxeMa IBWXEHUS Mexa-

HU3Ma B MPEIINOJOKEHUH, YTO Ipy3 3 OIycKaercs,
MoKa3zaHa Ha puc. 5.24.

Juck 1 BpamaeTcsi BOKpYr HEMOABUKHON OCH

2
K o J1207
z. Kunernueckast sneprust aucka 1: Tj == rie

m1V12
MOMEHT MHEPUHH JUCKa J 1z = )
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VY nucka 2 miuockonapaienbHoe IBUkeHue. Kunetuueckas sHeprus aucka 2:

2 2
_mV¢ | Joc®)

T
27 2

, Tne V- — cKopocTh LIeHTpa Macc Aucka 2. MOMEHT uHepuuu
JUCKA 2 OTHOCUTEIBHO OCH, MPOXOJAIIEH Yepe3 LEHTP MacC MEPIEeHIUKYJSIPHO
IBYDKEHHUIO TUCKA, Jyr- = m2i22C.

myVy _
2

Kunernyeckas sHeprus rpysa 3: T3 =

9HCpFI/I$I MCXaHHU3Ma paBHA CYMMC C—)HCpFI/Iﬁ TCJ, BXOJAIUX B CUCTEMY!

2 2 2 2
Jiz01 | mV¢ | Jocwy | m3l3

2 2 2
Bripazum yriioBble CKOPOCTH JTUCKOB 1 M 2 M CKOPOCTh LIEHTPa Macc AUCKA 2

4yepe3 CKOpOCTh rpysa 3.

CKopocTh LIEHTpa Macc AUCKa 2 paBHA CKOPOCTH Ipysa 3, V- =V5. Yriosas

V. V-
CKOPOCTb JUCKA 2 0, = & = R—3, rae CK — paccTosiHue OT LIEHTpa JIUCKa 2 JI0 €ro
2

MTHOBEHHOTO LIEHTPa CKOPOCTEMN.
CkopocTp TOYKM B HUTH paBHa cKopoctd Toukun A. M3 paseHcTBa

_(n +R2)® _(n+Ry)
_ 5 .
n n R’

0)17'1:0)2(R2 +I"2) HaﬁHeM ®q

HOI[CT&BJIHH HaﬁﬂeHHBIe 3aBUCUMOCTH B BBIPAKCHUC OHCPTHUHU CUCTCMBI, ITOJIY-

YUM KMHCTHYCCKYIO OHCPIUi0O MCXaHU3MaA:

2 2 2
T=Viﬂ 1+r—2 +my 1+Z2—C + mjy :@WZIV;.
2| 2 "R, R 64

Bo Bpems nBMKEHUS MeXaHHM3Ma pabOTy COBEPILAIOT CUIIBI TKeCTH P, P U

napa cuil ¢ MoMeHTOM M. Ilepemelnenus Sc U S3 TOYEK MpPUIIOKEHUA cun Py, P u

yroia ¢ IOBOPOTa AucKa 1 rmokasaHsl Ha puc. 5.24.
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CyMmma paboT cui ZA(er ) = BS3 + PSc — Mo,. Pabora MmoMeHTa oTpuLa-
TeNbHAsI, TaK KaK 3aJJaHHOE HAMpaBJICHHE MOMEHTa MPOTHUBOIIOJIOXKHO BBIOPAHHOMY
HaIPaBJICHUIO BpalleHHs Kojeca 1.

Bripa3um nepemenieHue IeHTpa Macc AUcKa 2 U yroil MoBOpoTa aucka 1 uepes

nepeMenieHue rpysa 3. IIpouHTerpupoBaB paBeHCTBO CKOpocTer V3 =V, mojlyduMm

o rh+Ry) TV
PaBEHCTBO IepeMelleHui: Sy =S5 . AHAJIOITMYHO, U3 PABEHCTBA (] = () 2) R3
n 2
(r +Ry) S5
CJIEZIyeT COOTHOILEHUE () = .
no Ry

B utore CyYMMapHasid pa60Ta BHCIIHUX CHJI B MCXaHU3MCE!

r + R 15
MM:|S3 = _mlgS3.

S A= {Pg +P - ;

nR,
CocraBisisi ypaBHEHUE TE€OpPEMbl 00 M3MEHEHHH KHUHETUYECKON SHEPruu CHU-

CTCMBI, ITOJIYYUM PABCHCTBO!

240

209 2 15 2
—mVy=—mgS; wm Vy =——g5;.
64 1”3 4 1893 3 209g 3
dV- dsS
[pomudepentmpyem nocnennee paseHcTBo. [lomyunm: 213 3 — 240 g 3
dt 209 dt
Tak kak % =V;,a d—? = a5, HAXOJIUM YCKOpEHHue rpy3a 3: a; = % g M/

Jis Toro ytoObl HAWTH HATSDKEHHWE HUTH rpy3a 3, HEOOXOJUMO HaIMCaTh
YpaBHEHUE €ro IBWKEHHUsS. BrinenuM rpy3 3 U3 CUCTEMBL, 3aMEHUB JEHCTBUE HUTH €€
peaxuueit H;. BeiOepem och x 10 HampaBJIEHUIO ABMKEHUA rpy3a. [Ipumenum k onu-
CaHUIO JIBJKEHHS Ipy3a TEOPEMY O JBH)KEHUU LIEHTPA MACC, HAIKUCAB €€ MPOECKLHUIO

Ha OCb x: myaz =P — H;, rne H; —peakuusa HuTU. [Ipn M3BECTHOM YyCKOPEHUH a3
178
HAaXOJMM PEAKLMIO HUTHU [ 5 = Eml g . HaTskeHne HUTH YHMCIIEHHO PaBHO PEaKINH,

HO HAIIpaBJICHO B ITPOTHUBOIIOJOXHYIO CTOPOHY.
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2. Jlng peuieHus 3aa4d BTOPbIM CIIOCOOOM — IyTEM COCTaBJICHUS YpaBHEHUM
JBUKEHUS TN, BXOJSIIUX B COCTAaB MEXaHU3Ma, OCBOOOAMM TeJla OT CBSI3EH U 3ame-
HUM MX peakiusamu. Ha puc. 5.25 u3zo0paxeHbl CUIbl U peakiuu, ASHCTBYIOIIUE Ha

KaxXa0€ TCJI0, IOCIc OCBO60}KI[CHI/I}I

c
H _ET €ro OT CBfA3EH, a Tak)Ke HalpabJie-
3 HHS YIJIOBBIX YCKOPEHHMH Tel u
-
B
X = YCKOPEHUS LIEHTPOB Macc.

a
¥_
F, Huck 1 Bpamaercs BOKpYT

. HeTmoABMKHOM ocHu z. Ha nuck nei-
Puc. 5.25. BHeniHue Cuiibl U peakiyuu CBA3EH,

nojmunHuKa Xy, Y;, mapa cun ¢ MmomeHTOM M u peakuus Hutu . Bpamenue

IMCKa OMKCHIBACTCS ypaBHeHUEM: Ji,&1 =D M, (Fk): H{n — M . MomeHT uHepuuu

2
mn
2

Huck 2 (puc. 5.25, b) coBepiuaeT IuiocKomnapasienbHoe ABuxeHue. K Hemy

IMcKa 1 OTHOCHUTENBHO OcH z, Jy, =

MPUJIOKeHa CHJIa TSUKeCTH Py W peakiu wuteit H, H, u H}. Tlnockomapamiens-
HOE€ JIBUJKEHUE JIMCKAa 2 ONMUCBIBAETCS YPABHEHUEM JIBMXKEHMs €ro LEHTpa Macc B
NPOEKIUU HA BEPTUKAIBbHYIO OChb M YPABHEHUEM BPALIEHHS JUCKAa BOKPYI OCH, IIO-
XOZALLIEN Yepe3 LIEHTP MacC NMEPIEHIUKYIIIPHO IUIOCKOCTH JHUCKA:
myac =Py —H| —H,y, + H}; Jycey =HyRy, —Hiry.
MoMeHT uHepuuu aucka 2 Joo = mzifc. IIpu cocraBneHuy ypaBHEHHUs Bpa-

1IATEIBHOTO ABUKEHUS JIUCKA 2 MOMEHT CHJIbl CUMTAETCS MOJIOKUTEIbHBIM, €CJIH OH
CO3JAET MOBOPOT B CTOPOHY BPAILEHHUS JIUCKA.

['py3 3 coBepuiaer nocrynareiabHoe ABMKEeHUE. K HEMY MPUIIOKEHBI cuiia Ts-
xectu P; u peakuus HutH 5 (puc. 5.25, ¢). YpaBHeHHe ABMKEHHS I'py3a 3 B IPO-
EKIIMU HA BEPTUKAJIbHYIO OCh, HAIPABJIECHHYIO B CTOPOHY €0 JIBU>KEHUS, UMEET BU/I:

mzay =P — Hj,
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Bripazum yrioBble yCKOpEHUsl TUCKOB | M 2 U yCKOpEHHE LEHTpa Macc JucC-
Ka 2 depe3 yckopenue rpysa 3. [[ns atoro HyxHO npoanddepeHInpoBaTh COOTBET-
CTBYIOIIIME KHHEMATHUYECKHE COOTHOILICHUS MEXAY CKOPOCTAMHU. Tak, U3 HallIeHHbBIX

B Ry

panee Belpaxkenuii: Viz=Vq, o, , O
Ry nooR

clenyer: az=dac,

a3, _(ntRy)as
Ry no Ry

[ToncraBnsgs KMHEMATHUYECKHE COOTHOIIEHHS MEXKIY YCKOPEHHMSIMH B ypaBHeE-
HHUS IBVDKEHHMS T ¢ y9€TOM paBeHCTBa Moxyiei cun Hy u Hi, a takke H; n Hj,

HOquI/IM CI/ICTeMy ypaBHeHHI?'I, OIINCBhIBAKOIINX IBHMXXCHHEC 3BCHHCB MCXAaHHU3MaA.
5 ) .
g/ =H| -mg; 3maz=3mg—-H|—H, + Hj;

37711613 :4H2 _Hl; 27711613 =2m1g—H3.

Pemas cucremy, HaléM a _120 m/c?, H —ﬁm Bripaxenus ycko
4 372005 T T3 T 09 ™S

peHus az rpy3a 3 W HaTsHKEHHs] HUTH 3 COBMANAIOT C aHAJIOTMYHBIMU BBIPaKEHUS-
MU, TOJyYEHHBIMU B IIyHKTE | NpH pelIeHUH NAHHOW 3aJayd C MPUMEHEHHEM TEO-

PEMBI 00 M3MEHEHUH KMHETHYECKOMN OHCPI'UH.

YupakHeHus

VYopaxnenue 5.5. Cucrema COCTOUT U3 JBYX KaTKOB | M 2, COEIMHEHHBIX HEBECO-
MbIM cTepkHeM (puc. 5.26). Katox 1 Becom P, paauyca r.
Karok 2 Becom 2P, paguyca 37 UMeeT LMIMHIPUYECKUN BbI- 1
ctyn paauyca r. HeBecoMblid CTEpkKEHb, NapauieIbHbIN (
IUIOCKOCTH Ka4y€HUsl KaTKOB, 3aKPEIUIEH B LICHTPE KaTka 1 u M
nepenaéT ABM)KEHHE KaTka | KaTKy 2 B BEpXHEH TOYKe Bep- Z 60°
TUKAJILHOTO JIMaMeTpa LMJIMHAPUYECKOT0 BhICTyna 0e3 mpo- ‘
ckanb3biBaHus. KaueHue katkoB 0e3 ckonbxeHus. K katky 1
IPUJIOKEHA MMapa cuil ¢ MOMEHTOM M = 4Pr. B neHTpe mMacc KaTka 2 NpUIOXKEHA CUIIa

F=2P. Paagnyc unepunu Katka 2 OTHOCUTEJIBHO OCH, MPOXOJAIIEH uepe3 [EeHTp KaTka nep-

7

Puc. 5.26. CucreMa KaTKOB

HNEHIUKYJSPHO IJIOCKOCTH ABMXKEHUS, ip = r+/2 . HaliTu yckopeHue 1eHTpa Macc KaTka 1 u

PCAKINIO CTCPIKHA.
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Yopaxuenue 5.6. C momoripio moAbEMHOTO yCTporcTBa (puc. 5.27) MpoU3BOIUTCS

3 noaséM rpy3a 1. Huth, 3akpernsiéHHas OlHUM KOHIIOM Ha HEro-
e : JIBUKHOW TIOBEPXHOCTH, CITyCKAETCsl, OXBAThIBAET CHU3Y OJIOK 2
F Maccel m, =m, paguyca 7, 3aTeM IOJHUMAETCA U MPOXOAUT

2 napajjieIbHO TOPU3OHTAJIBHOM IUIOCKOCTH, TJleé K KOHIYy €€
1 NPUBSA3aH IPy3 3 Maccel /M3 = m, NEPEIBUTAIOIIUNICS 10 T1JI0C-

Puc. 5.27. Ilogpémaoe  KOCTH oA AeHcTBUEM cwibl F =2,5mg . Hutu, ynepxuato-
YCTPOHCTBO mue 010K 2, BepTukanbHel. I'py3 1 maccsl m; = 3m npukpen-
n€H K ocu Oyioka 2. HaliTu yckopenue rpy3a | v HaTsOKeHHS HUTEH, YIep )KUBAIOIIHUX OJIOK 2.

Vapaxuenue 5.7. I'py3 1 maccel m; = m, CIlyCKaeTCsi BHA3 10 HAKJIOHHOM IUIOCKO-

ctu 0e3 TpeHus (puc. 5.28). Hutp, npukperui€éHHas K rpy-
3y 1, ApyruM cBOMM KOHIIOM HaMOTaHa Ha OapabaH kKaTka 2
paauyca R = 2r ¥ TIpu ABYDKEHUM Tpy3a 3acTaBiisieT OapabaH
KaTUThCS 110 TOPU3OHTAIBHOW MOBEPXHOCTH LWIHHIPHYE-
CKUM BBICTYTIOM pajanyca r. Kauenue npoucxoaut 6e3 mpo-
ckanb3biBaHusA. K TEHTpy KaTka MpuBsi3aHa Jpyrask HUTh, Puc. 5.28. Cxema IBIKCHUS
MIOCPEICTBOM KOTOPO KAaTOK TAIIUT 32 COOOH Tpy3 3 Macchl MEXaHUYECKOM CHCTEMBI
ms =2m, CKONB3SMMI MO TOPH30HTATBHON MOBEPXHOCTH

oe3 TPCHUA. Macca kartka my = 3m , padnyC MHCPIHUU KaTKa OTHOCUTCIIbHO OCH, IIPOXOIA-

IIeH Yepe3 ero HeHTP MacC IEPHEHIUKYIAPHO INIOCKOCTH JIBUKECHUS [y = r/3 . Tlo kaca-
TENIFHOW K 000y KaTka 2 MpHioXeHa cwia [ =mg (Touka MPUIOKEHUS CHIIBI CM. PHUC.
5.28). OnpenenuTh yCKOpeHue rpy3a | 1 HaTsSKEHUs HUTEH.
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6. IPUHIIUIIBI MEXAHUKHU

6.1. IIpuauun JanamoOepa 1 cuCTEMBbI

Cwi0il MHepUMH MaTE€pUaIbHON TOYKH HA3bIBAIOT BEKTOPHYIO BEJIMYUHY,

) RH C e
KM Ha Monayib €€ yckopeHus. HampasieH BekTop € o -

MOJyJIb KOTOPOM PaBEH MPOU3BEACHUIO MACCHI TOY-

CUJIbI MHEPLUMH TOYKH B CTOPOHY, MPOTHUBOMNOJIOK-  Puc. 6.1. I'naBHbIN BEKTOp CHII
MHEPLMHU IIPU OCTYNATEIbHOM

HYIO YCKOpeHHI0 R" =—md , Tae m — Macca TOUKH; ABHKCHUHU TBCPIOTO TEIa
d — BEKTOP YCKOPEHHUSI TOUKHU.

HpI/I INOCTYNIAaTCJIbHOM ABHMXKCHHHU TCJIa C YCKOPCHHUEM LICHTPAa MacCcC Zic rjiaB-

HBIM BEKTOp cuil uHepuuu R" mo moaymo R" =ma,, IPUIIOKEH B IEHTPE MACC Te-

Ja U HAIpaBJ€H B CTOPOHY, MPOTUBOIOJIOKHYIO YCKOpe-

E/V ‘\MH Huio de- (puc. 6.1).

IIpn BpameHun Ttena BOKPYT HENOABMIKHOW OCH Z,

MPOXOJAIIEN 4Yepe3 UEHTP MAacC, IJIaBHbIA BEKTOP CHII
Puc. 6.2. ' naBubIil

MOMCHT CHJI MHEpLUH MHEpIUK 00pamaercs B Hyib. [ IaBHbIA MOMeHT M ", cun
IIpH BPAIlCHUH TeJa

BOKPYT OCH, IPOXOUIICH  WHEPIMH OTHOCUTEILHO OCH BpAICHHS PAaBEH MO BEJH-
4yepes LEHTP Mace

quae MY =J ,€, rae J,— MOMEHT MHEPLHH TeJla OTHOCHU-

TCJIBHO OCH z; &€ — YIJIOBOC YCKOPCHHC TCia. HaHpaBJIeH TJJaBHBIM MOMEHT CHII

WHEPLUU B CTOPOHY, MPOTUBOIOJIOKHYIO YIIIOBOMY

E/v \MK

ckopenuio (puc. 6.2). _ /_\ _

yeKop (P ) 7 c a
[Ipy MIOCKOMAPAIeNTbHOM JIBUKEHUN Tesa C v

YCKOPEHUEM LIEHTPA MacC ¢ U YIIOBBIM YCKOPECHH- ’
Puc. 6.3. I'naBHbIl BEKTOP

Y TJIaBHBIM MOMEHT CHJI
WHEPLUH TP IVIOCKOIapaI-

" JICTIbHOM JIBHOKCHUHU
MOAYII0 R™ =mac, NIPUAIIOKEH B LIEHTPE Macc Tela TBEPJIOTO TeJa

€M € IJIaBHBIM BEKTOp cul uHepuMu R" paBeH 1o

Y HaIpaBJ€H B CTOPOHY, MPOTHBOMNOJIOXHYIO YCKO-

—

PEHMIO LIEHTpa Mace d. (puc. 6.3). ['naBHbI MOMeHT cun mHepuuu M " OTHOCH-
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TENbHO OCH, NPOXOAAIIEH Yepe3 LEHTP MacC Telaa NEPHEHIHUKYIAPHO IUIOCKOCTH
mewkenns: M" =J €, rne J- — MOMEHT HHEPIMH Tella OTHOCHTEILHO OCH Bpalle-

HUs, U HAIIPABJIEH B CTOPOHY, IPOTUBOIOJIOKHYIO YIJIOBOMY YCKOPEHHIO.

Eciu B m000#f MOMEHT BpEMEHHU K Ka)XXIOW U3 TOUEK CHUCTEMBI KpOME JeH-
CTBYIOIIMX HA HEE BHEIIHMX CHWJI IIPUCOCIUHUTH COOTBETCTBYIOIIME CUJIbI HHEPLIMH,
TO MOJIy4€HHAsl CUCTEMa CHII OyJIeT ypaBHOBEIICHHOM.

IMpunnun Janamoepa 1aét BO3MOXKHOCTb COCTABIIATh YPABHEHUS JBUKCHUS
MEXaHUUYECKON CUCTEMBI B BUJIE YPaBHEHUI paBHOBeCHs (METOJ KUHETOCTATUKH ):

SF{+R"=0, Y Mo(Ff)+Mp =0,

—

rae er —BHEIIIHUE CHWJIbI, JICMCTBYIOIIME HA CUCTEMY; R" — rnaBHBIN BEKTOP CHJI

unepuuu; M (Fi), M — MOMEHTBI BHENIHUX CHJI M TJIABHBIA MOMEHT CHJI HHEP-

LM OTHOCHUTEJILHO IPOU3BOJIBHOrO LeHTpa O.
IIpumeps! pemieHns 3a1a4 HA IpMMeHeHue NpuHOMNA Jlamamoepa

3agaua 63. I'py3 1 maccel m; = 10 Kr cnyckaeTcsi BHU3 110 HAKJIOHHOW I'paHU
KJIMHA, 00pa3yromei yroa 60° ¢ ropu30HTOM, M IOCPECTBOM HUTH, IEPEOPOIIEHHOM

2 yepe3 OJI0K 2, YKPEIIEHHBIH B BEpXHEW TOYKE KIIMHA,

NPUBOJIUT B JBIDKCHHWE TPy3 3 MacCchl  ms3 =5 KT
(puc. 6.4). Knun ABC macchl my = 15 KT CTOUT IpaHblO
AC Ha TOPU3OHTAILHOHN TIaIKOW TOBEPXHOCTH W YIIH-

paetcs B BbICTyM E.

A Haiitu naBiieHue kiauHa Ha BBICTYI. Maccoi 6J10-

Puc. 6.4. KivH ¢ rpy3aMd 14 2 1 guti npeHe6pedb.

Pewenue
BriGepem cucremy, cocrosinyto u3 kinuHa ABC, 6io0ka 2, rpy30oB 1 u 3 ¥ HUTH,

COC,Z[PIHSIIOHICIZ I'PY3HI. Baemnue CHIJIBI, ILCI‘/’ICTBYIOH_II/IC Ha CUCTEMY, — CHUJIbI TAXKCCTH

B, }33 u P, rpy3oB 1, 3 u xi1uHa 4, rOpU30HTAIbHAS PEAKIUS Rx yrnopa KJIMHa B BbI-
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—

CTyll U BEpPTUKaJIbHAs peakuus R, ONOpHI HA TOpHU-

y
30HTAIBHYIO TTOBEPXHOCTh. Peakuus HUTH, peakius
OTOpbI Ipy3a | Ha HAKJIOHHYIO MMOBEPXHOCTh KJIMHA U
peakius mapHupa B 650ka 2 Ui JaHHOW CUCTEMBbI

ABJIAIOTCA BHYTPCHHUMM.

HonyctuMm, rpy3 1 nBHKeTCs BHU3, Ipy3 3 —

BBCPX. HpI/IHO}KI/IM CHUJIbl MHCPLHH. Hal‘[paBJIeHI/I}I Puc. 6.5. BHelnigue CWibl U

. CHJIBI MHEPIMH, IEHCTBYIOLIHE
YCKOPCHHU TIpPYy30B M CHII HHCPHOUHU IIOKa3aHBI Ha CUCTEMY
Ha puc. 6.5.

B cootBercTBuM ¢ npuHuunom [lamamOepa, nogydyeHHas cucTeEMa CUJI HaxXo-
JINTCS B PaBHOBECHH. YcioBHe paBHOBecus: Y ¢ + F™ + Ff™ =0,

Bribepem ocu xy, kKak MOKa3aHo Ha puc. 6.5, U CIPOEKTUPYEM BEKTOPHOE pa-
BEHCTBO Ha oCb x. [lomyunm: R, — F"™cos60° =0, rae MOLyldb CHIIbI MHEPIUH
"™ =ma,.

Haiiném yckopenue rpysa 1. C 370l LeJIbI0 pACCMOTPHUM OTAEJIBHO JIBH)KEHHUE

rpy3oB 1 u 3 (puc. 6.6 a, b).

PaccmarpuBas Tpy3 1 Kak OTHENbHYIO CUCTEMY, M300pa3uM BHEIIHHE CHJIBI:

—

CHJIy TsDKecTH P, peakumio HUTH 7' W peakunuio

el b
+x onopsl N (cM. puc. 6.6, b). [Ipucoenunum cumy
T WHEPLUU FIHH Y COCTaBUM YpPaBHEHUE PaBHOBE-
3 o
- CHUS TIOJIyYEHHOM CHUCTEMBI CUJI B MPOCKUUU HA
3
Fzm{ OCbhb X, PACIIOJIOKEHHYIO BJI0JIb HAKIIOHHOW I'paHU
P : Psin60° —T'— F" =0 F' =
uc. 6.6. PaBHoBecue rpy3oB KJIhHa: 1S 1 =v,raoe o =ma.

—

Jlns rpy3a 3 BHEIIHUMU cuilaMu OyIyT cuiia TskecTu P U peakuus HUTH T .

IpucoeauuuM K rpy3y 3 cuty unepruu F3™ (cM. puc. 6.6, @) U COCTABHM ypaBHe-
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HHME PaBHOBECUS CUCTEMBI CHJI B IIPOEKLMH HA OChb X, BBIOPAHHYIO 110 HANPaBICHUIO
nBkenus rpysa 3: T — P, — F;™ =0, rae Moysib cuiisl uHepuuu F3' = myas.

Pemast mony4eHHyI0 cUCTEMY C YYETOM, UTO MOJYJIM PEAKIUi HUTU U MOJYJIH

ycKopeHui rpy3oB paBHbl: 1 =7" u a; = a3, HAXOAUM yCcKopeHHe Tpy30B. [lomyunm:

msin60° —m
a,=a; = (m, 38 . Torja JaBneHne KIMHA HA YCTYIL:
my + m
. m;sin60° — m .
R, = F{"™cos60° = mlg( ! ) cos60°.

(my +m3)
[ToxcraBnsas naHHble U3 yCIOBUA 3a7a4u, Hailném R = 11,97 H.

3apaua 64. Jlng noabéMa rpy30B HCHOJB3YyeTCA JeOEnKa CO CTyNeHYaThiM
BOPOTOM, M300pak€HHass Ha puc. 6.7. Paguycel OONBIION W Maloi CTymneHek Oapa-
O0aHa BOpoOTa 7| U 7, paadyc MHepuuu OapabaHa

OTHOCHUTENIBHO OcHU BpauieHus iz. Jlebénka ycra-

HOBJIEHa HAa TOPU3OHTANILHOW Oayike 4B, koTOpas

3aKpCIJICHA B TOYKCE A Ha HCIIOABHUKHOM ITHMJIMH-

APUYCCKOM MHIApHUPE M OIHUPACTCA Ha KaTOK B

touke B. I'py3 1 nogHumaercs Ha BepE€BKE, HABU-
Puc. 6.7. JIeO€nka Ha Oaike o o

TOM Ha OOJBIIYIO CTyNEeHbKYy BopoTa. Ha mamoii
CTyneHbke OapabaHa BOpOTa 3aKperieHa Jipyras BepEBKa, yAep>KuBarouasi mpoTHUBO-

Bec 2. K Oapabany ne0& 1K1 MpUII0KEH MOCTOSHHBIN Bpalaromuil MoMmeHT M BD -

Haiitu peakiuu omop Oajiku BO BpeMs JBWKCHHS TPy3a, €CIU PAIAyChl CTY-
neHek Oapabana r; = 0,8 M, » = 0,2 M, paguyc uHepiuu OapabaHa OTHOCUTEIHHO

ocu Bpamenus iz =0,6 M, macca rpy3a 1 m; = 100 kr, npotusoseca 2 m, =30 kr, mac-

ca bapabana m; = 50 kr, BelI4YnHa Bpamaromiero Mmomenra My, = 1050 H-m, paccro-

SIHUSI OT KpalHUX ToueK Oanku 4 U B 10 TMHUU BEPTUKAIBHOTO quaMerpa OapabaHa

a=2M,b=1mMm.
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Pewenue

BribepeM cuctemy, BKIIOUAIOIIYIO TOJIbKO OapabaH 3, rpy3sl 1 u 2 u HUTH,
CBSI3BIBAIOIIME TPY3bI ¢ Oapabanom (puc. 6.8). Buem-
HUE CHWJIbI, JEHUCTBYIOIIME Ha 3Ty CUCTeMy, — Mapa

CWJI, CO3Jarolias BpalAlOMUA MOMEHT M ., CHIIBI

Bp >
TSOKECTH }31, 132, 133 rpy3oB 1, 2 u 6apabaHa 3 u peak-
mus R, onopsl 6apabasa Ha mapHEp B Touke O.

Hatsokenuss auTedl 11 JAHHOW CHUCTEMBI SIBJISIIOTCS

BHYTPCHHHUMMU U HA PHUC. 6.8 He MOKa3aHklI. Puc. 6.8. PacuéTHas cxema

BHOBCCH H
[Tpunoxum cunsl  uHepuuu. Hanpasnenus paBHOBecHs Gapabana

IJIaBHBIX BEKTOPOB CUJI mHepuud R, R)" W MOMEHTa CUJI uHepimu M3 mnokasa-

HBI Ha puc. 6.8.
Cornacuo npunnuny JlamamGepa, morydeHHas CUCTeMa BHEITHUX CHUJT U CHII

HHECPUUUN ABIIACTCA ypaBHOBeH_ICHHOI\/II. CocraBuM YPaBHCHUS PABHOBCCHUS:
NH HH _ . HWH HWH UH_, __
R0+R2 —P2—P3—})1—R1 —0, MBp_M3 —R2 7”2+P27”2—])17"1—R1 7"1—0,

-2
rac RIHH =may, REIH =myay, M;IH :J3083, ']30 =msl3y .

. . a
W3 BTOpOro ypaBHEHHS C Yy4ETOM KHHEMAaTHYECKUX COOTHOUICHHWH: €; = Ay
n

) - . _rl(MBp+P2r2_131rl)
a, =—=a;, HauAEM ycKopeHue rpysa l: a;= 5 5 . IoncraBnsis
r] M3l3 + mzrz +mll”1

JaHHBIE 3a0a4H, IIOIy4uM a; = 3,49 m/c?,
Borurcnum Moy cunt uHepuuu R =mya;=349 H; Ry" =mya, = 26,17 H.

[ToacTaBsiss MOAYIM CUJI MHEPIIUMU B MIEPBOE YpaBHEHUE YCIOBUIN paBHOBECHS,

HalEM peakiuio onopsl 0apabana Ha mapHup O:

Rp=-Ry"+P + P+ DB +R"=2088,63 H.
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g onpeneneHust peakuuil onop O6anku AB BbiOepeM 0ObEKTOM PaBHOBECHS

camy Oanky (puc. 6.9). Ha Ganky meiicTByrOT cuia

T b3 R}, naBieHHs co CTOpOHBI mapHupa O, peakius
B

%  mapHupa B Touke 4 (Ha puc. 6.9 pasioxeHHas Ha

b cocrapstomue R 4., R Ay ) U PeaKuus R By OTIOPBI

Puc. 6.9. PaBHoBecue 0anku
Oanku Ha mapHup B Touke B. CocTaBUM ypaBHe-

HUSl paBHOBECHsI OaJIKU:
YF. =R, =0, ZFy= Ry, - Ry +Rp,=0,
dM 4 (F)= Rp,(a+Db) — Rpa =0.
Pemas cucremy ¢ y4€TOM TOr0, YTO MOLYJIN CHUJI R’O 151 Ro paBHbI, HAUAEM pe-

a
a+b

aKuuu omop Oanku: Rp, =Ry = 139242 H; Ry, = Rp —Rp, = 696,21 H.

Jis cpaBHEHHsA peakuuu Omnop Oalkd TMpU HEMOABIKHOM OapalaHe

Rp,=1419,18 H, R4, = 346,62 H.

YupaxHenue

VYmpaxuenue 6.1. I'py3 1 coenunéH ¢ rpy3oM 2 HEpacTsSKUMOW HUTHIO, Tepedpo-

IIEHHOM uepe3 HEeMOABIKHBINA 050k (puc. 6.10). Omyckasch
1 BHU3, TPY3 2 nepemelnaeT rpy3 1 mo ropu3oHTaIbHOM MOBEpPX-
HOCTH NpU3MbI 3 6e3 TpeHus. [Ipu3ma cTOUT Ha TOPU3OHTAIb-
HOM TJIaJIKOIl MOBEPXHOCTU M YIHUPAETCs JIEBBIM KPA€M B BbI-
ctyn. OnpenenauTsb CUITy 1aBJIEHUs IPU3MbI HA T0JI, €CIIU Mac-
7 g Chbl Tpy30B 1, 2 u npu3Mbl 3 OAMHAKOBBI U paBHBI m. Maccoit

Puc. 6.10. Cxema 1BywKeHHs  HUTHU M OJI0Ka MpeHeOpeyb.
IPY30B B CHCTEME

3

6.2. IlpuHIIUII BO3MOSKHBIX NepeMeleHuil

Bo3MoOKHBIMM NlepeMeneHuIMI MEXaHUIECKOW CUCTEMbl Ha3bIBAIOT JIFOOYIO
COBOKYIHOCTh JIEMEHTApHBIX (OECKOHEYHO MAajbIX) MEePEMENIEHUN TOYEK CHUCTEMBI
Y3 3aHUMAEMOr0 B JAHHBIA MOMEHT BPEMEHH MOJIOXKEHUS, KOTOPBIE JTOMYCKAKTCA

BCCMH HAJIOKCHHBIMHA Ha CUCTCMY CBA3SIMMU.
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HNneanbHbIMU CBSA3SIMM B MEXaHMYECKOW CHCTEME HA3bIBAIOT TAaKHE CBS3H,
JUISL KOTOPBIX CyMMa JIEMEHTApHBIX pa0dOT UX peakiuil Ha J000M BO3MOKHOM Iie-
pEMEIICHUH paBHA HYJIIO.

IIpuHUIMII BO3MOKHBIX NepeMeleHuH.

Ecnu Bce NmpWIOKEHHBIE K TOYKAM CHCTEMbl BHEIIHHE M BHYTPEHHUE CHJIbI
pa3aenuTh Ha aKTUBHbIE CWJIBI U PeaKIMU CBsi3el, TO /111 paBHOBECHUSI MEXaHHUYe-
CKOM CHCTEMBI C WJEAIbHBIMU CBS3IMU HEOOXOJUMO M JOCTATOYHO, YTOOBI CyMMa

3JIEMEHTAPHBIX Pa0OT BCEX aKTUBHBIX CHII ObLIA paBHA HyJIIO Ha IF0OOM BO3MOKHOM
nepemerennu cuctemsl: y OA(F ) = 0.

IIpuMepsI pelieHUs 32124 HA IPUMEHEHHe IPUHIMIIA
BO3MOSKHBIX NepeMeleHn

3agaya 65. B TaseBom mexaHumsme OapabaH 1 COCTOMT M3 ABYX COOCHBIX
KECTKO CBSI3aHHBIX BaJIoB (puc. 6.11). Ilpu nonus-
TUU Tpy3a BEpXHUU Tpoc Oapabana 1 HamaThIBaeT-
csl Ha BaJl OOJBIIEro paguyca R, HWKHUN — cMa-
THIBAETCS C Bajla MEHBIIETO pajnyca 7.

Kakon Bpamaromuii MOMEHT M, IOCTOSH-

HBII 110 BEJIMYMHE, HYKHO MPHIOKHUTH K Oapabany,

YTOOBI YPaBHOBECUTDH IPy3 BECOM P, mpHUKperiéH-

HBIN B LIeHTpe O10ka 4. Maccamu GJI0KOB U Tpoca

npeHeOpeyb.

Puc. 6.11. YpaBHoBemuBanue
TaJICBOTO MEXaHU3Ma

Pewenue

AKTHBHBIMH CHJIAMH B CHCTEME SIBIOTCS CHJIA TSUKECTH Ipy3a P U ypaBHO-
BeIINBAOMNK MOMEHT M. [lo mpuHIMIY BO3MOXHBIX NEPEMEIEHUN 111 PAaBHOBE-
CHSl CUCTEMBbI HEOOXOIUMO U JOCTATOYHO BBITIOJHEHUS YCIOBHS:

SA(M )+ 5A(P)=0, wm Mdp, — PS¢ =0.

rae 0@, u 0S, — BO3MOXKHbIE NTepeMelleHHs OapabaHa u rpysa.
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Haiiném cBsi3p Mexny nepemelneHussMu 0@ U 0S- . IIpeanonoxkuMm, B mexa-

HU3ME OCYIIECTBIIIETCS MOoAbEM rpys3a. Ha puc. 6.12
MOKa3aHO MOCTPOEHHE MTHOBEHHOTO IIEHTPa CKOpPOCTEH
omoka 4 — Touku K. 31eck ckopocTh Touku A Ojoka 4
(puc. 6.12) paBHa CKOPOCTH TOYEK 000/1a MaJIOTO Bajia
Oapabana 1, a CKOpPOCTh TOYKHM B — CKOPOCTH TOYEK
oboma Oombmoro Bama. CocTaBUM  MPOIMOPILHMIO

VB _ BK _7'4 + CK
VA AK 1”4—CK

Puc. 6.12. Pacnipenenenue
CKOpocCTel Touek 0Jioka 4

, TAe ry — panuyc Onoka 4 (cMm.

puc.6.12). IloxcraBnss BeIpa)keHUs I CKOpocTed Touek A u B V,y=wmn,

o R —n)r,
Vg =R, HaiinéM paccrosiHue: CK = w.
Rl +n
v 01 (R + 1
YrioBas ckopocTs 6moka 4 @, = —2— = 1B +1) . CKOpOCTb €ro LeH-
ry + CK 27"4

o (R — 1)

tpa: Ve =wy - CK = . BbIpa3zuM COOTHOIIEHUE MEXY CKOPOCTHIO TOUKHU

C u yrioBol ckopocThio Oapabana 1 B guddepeHumnansHOit  dopme:

dSc :d(le

. HOCKOHLKy HeﬁCTBHTeHBHOe NEPEMCIICHUC ABJISICTCA OJHUM U3

BO3MOXHBIX (T. €. ds =08, d@=0¢), TOJIy4lM CBSI3b MEXIY BO3MOKHBIMHU TIEpEeMe-

00 (R —’”1).

meHusAMu Oapabana 1 u rpysza: 0S.= 5

HO,Z[CT&BJIHH HaﬁHeHHOC COOTHOIICHHEC B YPABHCHUC IIPHHIOMUIIA BO3MOXXHBIX

HepeMelleHul, IPeJCTaBUM €ro B OKOHYaTeabHOM Bujae: Mo@, — P

b

O (R —11) _
2

PR —1n)

OTKYyJa HauJI€M 3HAYCHUE YPAaBHOBEIIMBAKOIIETO MOMEHTA: M = 5
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3agaua 66. bpyc 1 Becom P; = P JIe)KUT HAa UWJIMHIPUYECKOM KaTKe 2 U Ha

omnoxke 3 OJMHAKOBBIX paInyCOB 7, U OJANHAKOBO-

ro Beca P, = P; = 2P (puc. 6.13). Katok 2 katut-
csi 6e3 MpOCKaJb3bIBaHUSI MO HAKJIOHHOM ILIOC-
KOCTH ¢ yrjioM HakyioHa 30° k ropu3oHTy. biok
3 Bpamaetrcsi BOKpYI HEMOJBM)KHOM OCH z U K
HEMY NPWIOXKEHA TMapa CHJI ¢ MOMEHTOM M =
=Pr. KaTtok u 00K pacnoyioxeHbl Tak, 4To Opyc
1 mapasuiesneH HaKJIOHHOM TIOCKOCTH.

Kakyto cuny F, mapamieiabHyl0 HakKJIOH-

Puc. 6.13. PaBHOBECHE
MEXAHUYECKON CUCTEMBI

HOM IJIOCKOCTH, HYKHO IPHJIOKUTH K Opycy 1, 4TOOBI yepx’aTh €ro B paBHOBECHH.

CkoJibkeHre MeXy OpycoM U KaTkoM, OpycoM U OJIOKOM OTCYTCTBYET.

Pewenue

PaccmoTpum mexanus3Mm, coctosimuii w3 Opyca 1, katka 2 u Omoka 3. Ak-

TUBHBIMHU CHUJIaMU, I[CI‘/’ICTBYI-OH_II/IMI/I Ha MCXAaHU3M, ABIAIOTCA CHIIbI TAXKCECCTHU 1)1 ) Pz u

s,

Puc. 6.14. Pacuéruas cxema

MPUMEHEHHUS TPUHLIHIA BO3MOXKHBIX
NepeMeICHUN

P; Opyca, kaTka u 0JI0Ka, Iapa CUJI ¢ MOMEH-

—

TOM M, npusioxeHHas K O01oky 3, u cuna F,

npuioxkeHHas K Opycy. CBsiz3u B MeXaHU3ME
uaealbHble, TaKk Kak pabora peakuuun N,

OIIOPBI KaTKa 2 Ha IINTIOCKOCTD, pa60Ta CHJIbI

—

Feoy

CUEIUJIEHUS] KaTKa C MIOCKOCThIO U pado-
Ta peakuuu mapHupa Onoka 3 mpu JrodboM
NepeMEenIeHUd  CUCTEMBbl  pPaBHbI  HYIJIIO.
HampaBnenusi BEKTOpOB CHJI B CUCTEME TOKa-

3aHbl Ha puc. 6.14.

[Ipupaaum cucreMe BO3MOKHOE MEpeMellleHre, CABUHYB Opyc 1 Ha paccTos-

—

HUe OS] BIOJIb JIMHUU JEHCTBUS CUIIbl [, BBEpPX IO HAKJIOHHOW miockoctu. Toraa
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LIEHTP KaTKa 2 MepeMeCTUTCs Ha paccTosiHUE OS -, a 0JI0K 3 MOBEpPHETCS HA AJIEMEH-
TapHbIA yroa 0@3 (cM. puc. 6.14).

Jns onpeneneHus yCiaoBUM PaBHOBECHS NPUMEHHM K CUCTEME NMPUHIMII BO3-

MOHBIX nepemMenieHni. [lonyunm ypaBaenue:
— B3S;c0860° — P,3S c0s60° —Mdp; + FoS;= 0.
Bripa3um Bce nepemenieHus yepes nepeMelenue opyca 6S;. Jomycrum, cko-

55,

pocth Opyca paBHa V;. Torna V- :%, U, CIIeI0BATENbHO, OS = 5

12 oS
YrI0Bas CKopocTh 6710Ka 3 @3 =1, oTCIoNa 8¢5 = — .
r r

[ToncraBinsst HaWIEHHBIE COOTHOIIEHUSI B ypaBHEHHE MPUHIMIIA BO3MOXKHBIX
MepEeMEIICHUN ¢ YYETOM JIAaHHBIX 33/1a4M, HaxoauMm F =2P.

3apauya 67. YpaBHOBEIIMBaHUE POJUKOBOrO KaTka 3 ¢ MpOTHUBOBecOM | ocy-
MIECTBIISIETCS] C TIOMOIIBIO TAPhl CHJI ¢ MOMEHTOM M, IpUIIOKEHHBIX K 070Ky 2. Ka-

TOK COCTOUT M3 JIBYX COOCHBIX JKCCTKO CBA3AHHBIX

Z y
e 5 \\‘ muckoB (puc. 6.15) panuycoB » u R = 2r ¢ o0miei
F -
i M waccoit 3m. Macca rpysa 1 pasua m. IIpu nBrxe-
0
/f—:: 14 HHM KaTOK KAaTHTCS 0€3 CKOJIBKCHUS 10 BEPTH-
Al
Y o o
[ KaJbHOM TOBEPXHOCTH, Kacasichb €€ JTUCKOM
3 MEHBIIET0 paauyca. BepTukanpHas NOpyXHHA C

3aKpEIUIEHHBIM BEPXHUM KOHIIOM CBOUM HHUKHUM
Puc. 6.15. YpaBHOBemmBanue

POJTHKOBOTO KATKA KOHLIOM YAEpP’KUBAET KAaTOK 3a LIeHTp Macc. JKecT-

KOCTb MPY>KUHBI ¢ =mg /¥ .
Kakoil Benn4urHbl ypaBHOBELIMBAIOIINI MOMEHT M IPWIOKEH K OJIOKY 2, eClu
IIpY paBHOBECUH KaTKa MPYKHHA PACTAHYJIACh OTHOCUTENBHO HeZe(hOPMUPOBAHHOTO

COCTOSIHMS Ha BEIUUHHY Al =7 .
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Pewenue
PaccMoTpyuM MeXaHUYECKYIO CUCTEMY, COCTOSAIIYIO U3 rpy3a 1, 6;0ka 2 u Kat-

Ka 3. AKTUBHBIMU CHJIaMH, JI€HCTBYIOIIMMU Ha

MEXaHU3M, SIBJIAIOTCSA CWIBL TsKeCTd F, P, U 2

P; — rpy3a, 6110Kka U KaTka, napa cuji ¢ MOMEH-

TOM M, npuioKeHHas K Ooky 2, u cuna Fy //
Al

YIIPYTOCTU INIPY’KHMHBI, IPUJIOKECHHAS K LEHTPY 4

KaTKa. PG&KHI’IHMI/I CBSI3€ B MEXAHU3ME SIBJISI- 3

—

oTca: cuia F

cyy CHCIUICHUA KaTKa C IUIOCKO- Puc. 6.16. PacuétHas cxema

~ YpaBHOBEIIUBAHUS POJIHKA
CThIO M peakuus R, mapHupa Osioka 2. Peak-

st N, omopsl KaTka 2 Ha BEPTUKAJIBHYIO IJIOCKOCTh paBHA HYJIO (Ha puc. 6.16 He

MOKa3aHa).
JlommycTrM, crucTeMa HaXOAWTCS B paBHOBECHH. JlaauM IEHTPY KaTka BO3MOXK-

HOE InepemeleHne O0S, HalpaBlIeHHOe BepTHKaNbHO BHU3. [Ipu 3ToM Onok 2 mo-
BEpPHETCSI HA Yroa O¢,, a Ipy3 | momyyutr OECKOHEUHO Majoe nepeMenieHue oS .

HanpaBiieHnst BO3MOKHBIX TIEpEMEIICHHI MOKa3aHbl Ha puc. 6.16.
CocTaBuM ypaBHEHHE MPUHITUTIA BO3MOKHBIX MTEPEMEIICHU:
P3Sc — FyppdSc + Mdg, — RdS; =0,
IJie CUJIa YIPYrOCTH B MOJIOXCHHH PaBHOBECHS CHCTeMBI Fy, = cAl.
Bripasum nepemenieHus og,, 05, 0noka 2 u rpy3a 1 uepe3 nepemelieHue
neHTpa karka dS. . Ilpeanonoxum, npu BO3MOXKHOM IEPEMELIEHUN CKOPOCTh 1IEH-
Tpa Macc kaTka paBHa V. CkopocTh rpy3a 1 paBHa ckopocTu TOuku 4 Ha 00oje

R+r

OonbIIOTO AMCKA KaTka: V) =V, = V. 30ecs yu4TeHO, 4TO TOYKA KacaHUs KaTKa
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C BepTHKaHBHOﬁ MMOBCPXHOCTBIO ABJIICTCA €TI0 MIHOBCHHBIM HCHTPOM CKOpOCTCfI.

V R+r
VYrinoBas ckopocTh 0J10Ka 2 ®, = 4 -

r r2

Ve.

[IpencraBnsisi KUHEMATHYECKHUE COOTHOIICHHUS B AuddepeHnranibHOM BHUIE,
MOJIYYMM HEOOXOMMBIC CBSI3U MEKy BO3MOKHBIMH ITEPEMEIIICHUSIMU:

R+r8SC — 355, 6(p2=R+r6SC _ 38Sc.

6S1 = D -

r

OxoHYATEITbHO YPAaBHCHHUC IIPUHIUIIA BO3BMOKHBIX HepeMeHleHI/Iﬁ BbIPAXKACTCA

388
B Bune: B8So —cAlSSy + M —C — P33S, = 0. Benuunua ypaBHOBEIIMBAIOLIETO
r

1
MomeHTa M =§mgr.

YupakHeHus

VYopaxuenue 6.2. llltaMnoBka JeTajiell OCYyIIECTBIISECTCSA PU MOMOIIM PhIYaXHOTO
npecca (puc. 6.17). Haiftu cooTHolIeHHEe MeXAYy CUiloin F),

NPUJIO)KEHHOM K BHEIIHEMY pbluary, 1 cuiio (J, cxumaro- -~ 2 >
uieit getanb A BI0JIb LIEHTPAIbHON OCH. “F <
JnuHbI pe1varoB a, b, ¢, d nokasansl Ha puc. 6.17. 5
A
VYopaxnenue 6.3. KoHCTpykuMsi COCTOMT U3 JBYX e T
BaJIOB, HAXO/SIIMXCS BO BHEUIHEM 3alICIJIEHUU, U JBYX R
Ipy30B, YIEPKUBALO-

Puc. 6.17. Peraaxknsliii mpecc
IUXCSA HUTAMU, HAMO-

TaHHBIMU BaJibl (puc. 6.18).
Panuyc Bana 1 R; =r. Ban 2 cocrour u3 1Byx 6a-

pabaHoOB, )KECTKO CKPEIUIEHHBIX HA OJHOU OcU. Paamychl
OapabaHoB: Ry =3r, r =r.

Haiitn BenmmumHy ypaBHOBEIIMBAIOLIEIO MOMEHTA

M>, IpUIIOKEHHOTO K Bally 2, €clid K Bally | mpuiioxeHa

Puc. 6.18. Cxema napa cui ¢ MoMenToM M| =2 Pr, a rpy3sl 3 u 4 onuna-
YpaBHOBCIIMBAHU BaJIOB KOBOro Beca P.
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6.3. O011ee ypaBHeHNE TMHAMUKH

[Ipn nBHKEHMH MEXaHUYECKOW CUCTEMBI C UJICAIbHBIMU CBS3SIMH B KayKIbIi
MOMEHT BPEMEHU CyMMa JJIEMEHTAPHBIX Pa0OT aKTUBHBIX CWJI W CUJI MHEPIMH Ha

060M BO3MOYKHOM IIEPEMENIEHNH PAaBHA HYJIIO:
Y SA(F) + Y 84(R) =0,
rae SA(FP "), SA(R}') — snemenTapHble pabOThl AKTUBHBIX CHI U CHI HHEPLHH,

IIPUJIOKEHHBIX K TOYKaM CUCTEMBI Ha €€ BO3MOKHOM IIEPEMEILCHUU.
[Ipy BBIUMCIIEHUH 3JEMEHTAPHBIX paOOT aKTUBHBIX CHJI U CHJ MHEPLMH HC-
MOJIB3YIOT OOBIYHBIE POPMYIBI ISl BBIYUCICHUSI PAaOOTHI CUJI HA AJIEMEHTAapHOM Iie-

PEMCIICHUN TOYCK UX IMPUIIOKCHUA.

IIpumeps! pemieHns 3a1a4 HA IPUMEHEeHHe 0011ero ypaBHEeHUsI TUHAMHUKH

3agaua 68. Mexanuyeckas cUCTEMa BKIIOYAET rpy3 1, CTynmeHUYaTsil JUCK 2

(kaToK), KaTsAIMHCS  CTYNEHbKOW IO

HEIMOABUKHOMY pEIbCy, M OJIHOPOJHBIN ;’f : qﬁmn
auck 3 (0510K), BpalaloIIMICA BOKPYT F
HETIOABUKHOH ocH, COEJIMHEHHBIX <

HEpPaCTSDKUMBIMU ~ HUTSIMU  (puc. 6.19). 2

KaueHnue cryneHyaToro AMCKa MPOUCXOJUT M( Y

0e3 ckompxkenus. K rpy3y 1 mnpusoxeHa

— o Puc. 6.19. Cxema nBuxeHus
cuna F nox yriaom 30° K TOpU30HTAIBHOMY o
MEXAHUYECKOU CUCTEMBI

HaIpaBJICHUIO JBWXKeHUs rpy3a. K Omnoky 3

MPWIOKEHA Mapa cuil ¢ MOMEeHTOM M. HaliTu 3aKOH JIBHXKEHHS LIEHTpa Macc KaTka 2
U peakiuio mapHupa 6j0ka 3 B MOMeHT BpeMenu ¢ = 1 ¢, eciiu Py= 10 H; P, =20 H;
Ps=15H; F=5(t+1)H; M =3(1+2¢t) H'™M; R, = 0,8 M; , = 0,2 M; R; = 0,4 M; Mo-
MEHT MHEPIIMH KaTKa 2 OTHOCUTEIBHO OCH, MPOXOASIIEH Yepe3 UEHTP Macc MepreH-

JTUKYJSPHO TJIOCKOCTH ABUXEHUs, irc = 0,6 M.
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Pewenue

B paccmarpuBaeMoii MEXaHMYECKOM CUCTEME AKTUBHBIMHU CHJIAMU SIBJISFOTCSA

cuisl Tkectd B, Py, Py, cuna F w mapa cun ¢ MomenToM M (puc. 6.20).

PeaknusiMu CBs3€M ABIMIOTCS HOPMAJIbHBIE peakuuu omnop: Ny, N,, cuna

CUEIUIEHUSI KaTKa 2 C HENOJBHKHOM MOBEPXHOCTBIO I,

e M peaknus mapuupa O

6moka 3 (Ha puc. 6.20 peakuus Mmoxa-

3aHa B BUJIC PA3JIOKCHUS HA COCTAB-

JISIOIINE X 3, }73). CBs13u umeaabHbIE,

TaK KaK CKOJIb)KeHHE Tpy3a 1 mpowuc-
XOJIUT MO TJIaJAKON MOBEPXHOCTH, Ka-
YeHue JIucKa 2 0e3 MpOoCKaIb3bIBaHUS,
a OChb BpallleHus1 0JIoKa 3 HEMOJBHX-
Ha.

[Ipennonoxum, cucrema JBU-

KETCSl Tak, 4yTo OJIOK 3 Bparmiaercs C

Puc. 6.20. PacuéTHas cxema MCCIeIOBAaHUS  YIIIOBOM CKOPOCTBIO (03 U YIJIOBBIM
JABHOKCHUSA MEXAaHNYCCKOU CHUCTCMbI

YCKOPEHHEM €3 B HaIPaBIIEHUH II0-

BOpPOTa, c0374aBaeMoro MoMeHTOM M. COOTBETCTBYIOUIME HAIPAaBICHUS CKOPOCTH

I7C U YCKOPEHUs d, IIEHTpa Macc KaTka 2, ero yrioBOW CKOPOCTH ®, U YCKOPEHUS

€y, @ TAK)KXE HAIIPaBJIE€HUE CKOPOCTHU 171 U YCKOpeHHsA d; Tpy3a | TmoKa3aHbl Ha

puc. 6.20.

IIpucoenHUM K TenaM CUCTEMBI CUJIbl MHEPLMH. ['J1aBHBIE BEKTOPHI Rlﬂ, RE‘

CWJI MHEepUuU Ipy3a | ¥ KaTka 2 TPUIOKEHBI B LEHTPAX Macc rpy3a U KaTka U

HaIlpaBJeHbl B CTOPOHY, NPOTUBOIOJIOXHYIO YCKOPEHUSIM df U d. . [ maBHBIE MO-

MeHTBl M5, M3 cun uHepruu Katka 2 u G0Ka 3 HalpaBleHbl B CTOPOHY, IPOTH-

BOIIOJIOKHYIO YTJIOBBIM YCKOPCHUSIM € U €3 .
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['1aBHBIE BEKTOPHI U IJIaBHBIE MOMEHTHI CHJI MHEPLIMHU NTOKa3aHbl Ha puc. 6.20.
JlJis MeXaHU4YeCKOM CHUCTEMBI C UACAIbHBIMHU CBS3SIMH OOIee YpaBHEHHUE IU-

HaAaMHUKHU UMECT BU .
S SAF )+ Y. 84(R{)=0.
Ve

v
VYrinoBass CKOpPOCTb KaTKa 2 @, = CK =-C. 31€ech YUYTEHO, UTO B TOUKe K
)

HAXOJIUTCSI MTHOBEHHBIN LIEHTP CKOpocTel kaTka (cM. puc. 6.20). CkopocTh Touku £
0Ji0ka 3 paBHA CKOPOCTH TOUKH 4 KaTka 2 (cM. puc. 6.20):
Ry, —r
VE :VA = 0y 'AK:(,Oz(Rz —1”2) = VC#
)

v, Ry —
VYrnosas ckopocTs 65oka 3 w3 =—= =V (2—’”2)
Rs R3ry

CkopocTb rpy3a |1 paBHa CKOpOCTH TOUKHM D KaTka 2:
Ry +7
Vi=Vp=w, DK =0,(Ry +7y) = Vcw.
)
CooTHOIIIEHUST MEXAY YCKOPEHUSIMH OINpeNesstoTcs nmyteM auddepeHuupo-

BaHUWA YCTAHOBJICHHBIX KHHCMATHYCCKUX PABCHCTB!

(Ry +1y) ac (Ry —1y)
C——  » &=—, &=doc——— -

a=a
) ) R3r
Ecnu BBIpa3uTh CKOPOCTHBIC KHHEMAaTHYECKHE COOTHOIICHHS B auddepeHim-
aTbHOM BHJIE, TO, ToJarasi JCHCTBUTEIBLHOE IEpeMeIleHHe BO3MOXKHBIM (T. €. ds = s,
d@ =0@), TOJIydUM COOTHOIIICHUS MEXIY MePEeMEIICHUSIMMU:
55y =850 L2t 50 ¢ 5o — g5 F2r2)
) ) Rsry
Hatinem anemeHTapHbBIe paOOTHI aKTUBHBIX CHIIL.
PaboTer cuim TskecTH Tpy3a 1 M KaTka 2 paBHBI HYJIIO, TaK KaK MEPEMEIICHHS

TOYCK IIPUITOKCHUA CUII ICPIICHAUKYIIAPHBI BEKTOpaM CHIIL.

PaGota cumbl TsbkecTH 070Ka 3 Takke paBHa HYJIIO, ITIOCKOJIBKY TOYKa ITPUJIO-
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YKEHUS CUJTBI TSDKECTH OJI0Ka 3 HE MepeMeIaeTCs:
SA(P,) = P,85;c0890°=0; SA(Py) = P,ds-c0s90°=0; SA(P,)=0.

Paboty coBepiaroT TOJIBKO Mapa cuii ¢ MOMEHTOM M u cuiia F':

84 (M) = Mogs =Mse T2~ "2),
Rsry

— o R + o
SA(F) = Fos,c08150° =— Fos K272 (o307,
)
B pesynbpTaTe cymMMa snemMeHTapHBIX PabOT aKTUBHBIX CHII:

S SA(FF" )= 8AM) + SA(F)=

— Mbs, (R, _Vz)_FSSC (Ry + 1)
3 )

c0s30°= (0,85 +23,35()8s¢ .

OHpeI[eJ'II/IM MOJYJIX I'NIaBHBIX BEKTOPOB U I''TABHBIX MOMCHTOB CHUJI HHCPIIUH

P (R, + P-
R =ma; = ARy +n) rz)ac, Ry =myap = 2ac;
g ) g
P, o ac
M3 =Jycey = —=ijec—;
g )
PR, (R, —
M3H:J3083 _ 13 3 (R, rZ)aC,

)
rae Joc — MOMEHT MHEpLUUHU KaTKa 2 OTHOCHTENBHO OCH, MPOXOAAIIEH 4epe3 ero

LIEHTP MacC MEPHEHAUKYISAPHO IUIOCKOCTU ABMKEHUS, Joo =m2i22C; irc — paguyc

y myR3
MHEPIUH KaTka; J3) — OCEBOM MOMEHT MHepuuu Oioka 3, J3p = :

Haiinem snemeHTapHble pabOThI CHIJI HHEPIIUU:

" P (R ’
SA(R!) = —Rjtds, = - 12+ 1) ac
gr3

SSC;

Pyac

SA(RY) = —Rydso= — Ss¢ s
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Pyijac
2
&N

SAMS)=-M58¢p, = 8s¢;

2
BBy —n) ac

SA(M?)I—M? 03= SSC.

2975
CymMma 31eMeHTapHBIX paboT CUT HHEPLIUU:
S R(Ry+1y) ac Bac Pjiyac
ZSA(Rk) - — 5 6SC — SSC — —26SC —
gn g gr

2
BBy —n) ac

2 gr22

dsc= —52,75a:8s., tne g = 9,81 m/c%.

C ydeTroM TpoJieTTaHHBIX BBIYUCIICHHUI OO0Iee ypaBHEHUE TWHAMUKHU TPUHH-
maet BUI: 3 OA(F ")+ Y. 84(R}') = (0,85 +23,351)ds — 52,75a.8s- = 0, oTkyma
HalJEM yCKOpEHHE 1IEHTPa Macc KaTKa 2 Kak (yHKIMIO BpPEMEHHU:

ac(t)=0,02+0,45¢.

IIpencraBisisi yCKOpeHUE a. B BUJE BTOPOW IMPOU3BOAHON KOOPAUHATHI JABH-
KEHHs ILeHTpa Macc dac =5c, nonyduM Jud@depeHnranbHoe  ypaBHEHHE
S§c =0,02 +0,45¢. JIBak1bl IPOUHTETPUPOBAB 3TO ypaB-

HCHHEC C HYJICBbIMH Ha4YaJIbHBIMH YCJIOBHAMU, HaﬁﬂéM

3aKOH JABMXXCHMA LNCHTpaA MacCcC:
_ 2 3
s¢ =0,01£2 +0,075¢°.

PaccMoTpuM BparmiatensHOe JABHXKEHHE Oi0Ka 3,

0CBOOOIMB €ro OT cBsa3eil. Ha OJIOK AeliCTBYIOT CHiia TH-
yio Puc. 6.21. Bpaienue

KECTH P3, peakuus NOANIMIIHMKA, pa3J0KCHHas Ha CO- Onoka 3

craBisrone X 3, )73, rnapa Cwi ¢ MOMEHTOM M W peakuuss HUTH FI3 (puc. 6.21).

[Tpucoeaunum k 650Ky 3 cunbl unepiuu. [Ipu BpamareabHOM IBHXKEHUU OJ0Ka BO-

KpyI' OCH, IPOXOJSILIEN Yepe3 UEHTP MAcC, TJIABHBIM BEKTOP CUJI UHEPLUHM PABEH HY-
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0. T IaBHbI MOMEHT CUJI MHEpIUK M3 HAIpPaBIEH B CTOPOHY, IPOTHBOIOIOKHYIO

YTJI0BOMY YCKOPEHHIO OsioKa 3.
[To mpunnuny JlanamOepa cucrema Cuil, MPUIIOKEHHBIX K OJIOKY 3, BKIIIOUYast
CUJIbl MHEPIIMM, HAXOAUTCS B paBHOBecun. COCTaBUM ypaBHEHUE DPABHOBECHS B BU-

A€ paBC€HCTBA HYJIIO CYMMApHOIroO MOMCHTA BCCX CHJI OTHOCHUTCIBbHO OCH BpalllCHUA:

Lo M M3
M — HyRy; — M3 =0, otkyna Haiifiém peakuuto vutu: Hy = 2 R—3 IToncraBiss
3 3

B ypaBHEHUE BEIMYMHY MOAYJ IJIABHOTO MOMEHTa CHI HUHepuuu Onoka 3
M3 (1)=0,7 H'M 1 3HaYeHHe MOMEHTA, IPUIOKEHHOrO K OJIOKY 3, B MOMEHT Bpe-
menn ¢ = 1 ¢, M(1) = 9 H-m naiiném peaximo mutn H5(1)= 20,75 H.

VYpaBHEHHs paBHOBECHS, COCTABICHHBIE B BUJIE ITPOEKIHUI CHII HA BEPTHKAJIb-
HYIO ¥ TOPU30HTAJIbHYIO OCH (CM. puc. 6.21), UMEIOT BUI:

X3+H;=0,Y;-P=0.

CocraBndroniue peaknuu mapHupa 010ka 3 B MOMEHT BpeMeHH £ = 1 c:

X3=-20,75 H, Y3=15 H. [lonnas peakuus mapHupa R; = w/X32 + Y32 = 25,6 H.

3amaua 69. I'py3 2 Becom P,, noiHUMaeMblii JIeOEKoil (puc. 6 22), moaBeLIECH
B IICHTPE MOJBIKHOTO O510Ka 3 Becom P;. HepacTsokumasi HUTh OJJHUM KOHITOM TIPH-
HemieHa K rpysy | Becom Pj, jexxameMmy Ha
HAaKJIOHHOW IUTOCKOCTH. [[pyroi KoHel, mepe-
OpOIIIEHHBI Yepe3 HEBECOMBI 0JIOK B, oxBa-

THIBAET CHU3Y IMOJBWKHBIN OJIOK 3 panuyca r u

3aKpeIsIEH B BEPTUKAJIBHOM NOJNOXKEHUH. K

—

rpy3y | mpunoxena cwia F, HanpaBieHHAas

Puc. 6.22. CxeMma mogbEMHOI0O BJI0JIb HAKJIOHHOM IVIOCKOCTH.
YCTPOMCTBA .
Haiitn 3aK0H JABMKEHUS NOJHUMAEMOTO
rpy3a, ecam Py = P; = P, P, = 3P, F' = 2P v IBW>XKEHUE HA4YaJIOCh U3 COCTOSHHUS I10-

KO41.
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Pewenue
[TpumenuM K pelieHuro 3aaadu ollee ypaBHEHUE AMHAMHUKHU. B maHHON Me-
XaHMYECKOH CHCTeMe aKTHBHBIMH CHJIAMH SIBIAIOTCS CHUIBI TSKECTH P, 132, P, u
cuna F (puc. 6.23). PeakmnusiMu CBS3€H SIBISIOTCS Peaknus MmapHupa 0yioka B u pe-
akuus onopsl rpy3a 1 (Ha puc. 6.23 He noka3anbl). CBsI3U Ul€albHbIE, TaK Kak pado-
Ta PEaKkUi CBA3EM paBHA HYIIIO.
[Tpeanonoxum, rpy3 1 crmyckaeTcss BHA3 110 HAKJIOHHOM IJIOCKOCTH C yCKOpe-

HHUEM q;. HpI/IJ'IO)KI/IM K TCJIaM CUCTCMBbI CHUJIbI HHCPIIUU. ['maBHBIC BCKTOpa CUJI NHECP-

mar R v RY" rpys3oB 1 W 2, IBMXKYIIMXCS MOCTYIATENBHO, PUIOKEHBI B I[EH-

Tpax MacC Ipy3oB W HaIIpaBJICHbI IIPOTHUBO-

MOJIOKHO BEKTOpaM YCKOpeHHMM Ten. I'maB-

HbIi BeKTOp R3" cWi uHepuuu Oinoka 3

OPWIOKEH B LEHTpe Macc Onoka3 wu
HAIpaBJIeH  MPOTUBOIOJOXHO  BEKTOPY

YCKOpPEHHUS €r0 LEeHTpa macc. [ J1aBHbIM MO-

MEHT CWJI MHEpUMH M3 OTHOCHTENBHO

Puc.6.23. AKTUBHBIE CUJIBI

OCH, TPOXOJAIEH yepe3 LIEHTp Macc OJio- Y CUJIbl UHEPIIMH, MIPUTIOKCHHBIC
K CUCTEME

Ka 3 MepreHIUKyJISIPHO TJIOCKOCTH JBUXKE-

HUS1, HAPABJIEH B CTOPOHY, MPOTUBOIOJIOKHYIO HAMPABICHUIO YTIIIOBOIO YCKOPEHUS

0J0ka 3, COBNAJAIOIIEro C HAMPABJICHUEM YTIIOBOTO IBWXeHUs. Hanpapienus rias-

HBIX BEKTOPOB U INIABHOTO MOMEHTA CHJI MHEPLIMHU TEJl OKa3aHbl Ha puc. 6.23.
Jaaum cuctemMe BO3MOKHOE MepeMellleHre, TP KOTopoM Ipy3 | crmycTuiics

BHM3 [0 HAKJIOHHOW IJIOCKOCTH Ha pacCTOsIHUC 8Sl B cootBercTBHM C IMPUIIOKCH-

HBIMH B CHUCTCMC CBA3AMHU LCHTP MACC IMOABHUIKHOI'O Onoka 2 u rpys 2 NepeEMECTU-

JIMCh BBEPX Ha BBICOTY OS, a caM OJIOK MOBEPHYJICA Ha yroin 0@3 (cM. puc. 6.23).
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CocraBuM obmee ypaBHenne auHamuku Y 0A(FE")+ Y 8A(R}) =0. Tlomy-

YUM
F6S1 + })16S1C0S6OO — P26S2 - P38SC —
— R{™8S) — RY"8S¢ — RY™8Sc — M3"8¢3 =0,
m 1’2
rae Mofynu cunt unepun R\ =may, Ry =myay, R =mzac, M3" = 32 £3.

BripasuMm nepememieHue 0S5, W YCKOpEHHE a, IPy3a 2, a TaKKe IIOBOPOT O

p p 2 M yCKOp 2 TPy p 03
U YIJIOBOE YCKOPEHHUE €3 MOABMXKHOIO OJI0Ka 3 depes mepeMenieHue 85| U yckope-
HUE a; rpysa l.

V 14
VYrnosas ckopocTs 010ka 3 @3 = ﬁ = 2—1 3nech yuTeHo, uto Touka K 0OJo-
r

Ka 3 SBJSCTCS €r0 MIHOBEHHBLIM LHCHTPOM CKOpOCTCﬁ. Torz:a, BHCMCHTapHBIﬁ II0OBO-

SSI a
poT OJ10Ka 03 = Py a ero yriioBo€ yCKOpPEHHE €3 = 5
r r

v
CkopocTs LeHTpa mMacc 010ka 3 U ckopocTh rpy3a 2: V, =V :?1. N3 sroro

paBEeHCTBA CIIEAYeT, 4To: 0S5, =05 = 5%, a, =ac = %.

[ToxcTasnsis HaliIEHHBIE COOTHOIIIEHUS B O0ITIee ypaBHEHNE TUHAMUKH C Y4E-

1 17
TOM JIaHHBIX 33/1a4M, OKOHYATEJIHO MOJYYUM ypaBHEHHUE: EPSSI = 8—Pa16Sl. Ort-

crofa a, :%g = 0,23g. Yckopenue rpysa 2, a, =% =0,12g.

[IpencrtaBuM yckopeHue rpysa 2 B BUAE BTOPOM MPOU3BOJHONW KOOPIMHATHI
ero nBwxeHus. [lomyunm nuddepenuumanbHoe ypaBHEHHE: Sz =0,12g. [Baxnsl

IIPOMHTErPUPOBAB €r0 C HYJEBBIMA HAYaJbHBIMH YCIOBUSAMH, HAUJAEM 3aKOH JIBHXKE-

HUS Ipy3a: S, = O,O6gt2.
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3agaua 70. I'py3sl 1 u 2 Becom P; =20 H u P, = 30 H npuBsizanbl kK HEpacTs-

»KuMou HuTH. Huth mepebporieHa yepes HenoABKHbIE 0710KU B 1 D U 0XBaThIBaeT

CHU3Y TMOJBWXHBIM Onok 3 Becom P; = 40 H . y

(puc. 6.24). OnpenenuTb yCKOpeHUs rpy3oB 1 u B o

2 u 1eHTpa macc 6soka 3. BecoM HEnoaBUKHBIX

6510k0B B 1 D nipeHeOpeysb. 1 2
Pewenue 3

B naHHO¥W MeXaHWYecKO# cucTeMe akTup- PHC. 6.24. Mexanuyeckas CHCTEMa
C I[ByMﬁ CTCIICHsIMU CBO6OHBI

HBIMH CHJIaMH ABIAKOTCA CHIIbI TAXKCCTHU })1, P2,

}33 (puc. 6.25), a peakusMH CBsA3EH — peakiuu MmapHUpoB OiokoB B u D. Csizu

ujeagbHbIe, TAK KaK OCH BpaleHus 0JOKOB B u D HENOABUKHBI.

[IpuMeHUM K peleHnro 3a1a4uu o01ee ypaBHeHUEe TuHaMUKu. CucTeMa umeeT
JIB€ CcTerneHu cBOOOIbl. B 3TOM ciydae oOiee ypaBHEHHE JUHAMUKH HEOOXOIUMO
COCTAaBJISITh ISl KAKIOTO M3 HE3aBUCUMBIX Iepe-
MEIIeHUMH.

[IpenmnoyioxkuMm, cUCTEMA JBWXKETCS Tak,

yto 00a rpy3a 1 U 2 paBHOYCKOPEHHO TMepeme-

marorcs BBepX. CkopocTH rpy3oB Vi, V5, ycko-

peHuss — d; U d,. biok 3 omyckaercs BHH3 C

Puc.6.25. AKTUBHBIE CUIBI
Y CUJIbI HHEPIIUH, IPUJIOKEHHBIC  YCKOPEHUEM LIEHTPA d, BpalllaeTCsd U UMEET yI-
K CUCTEME

JIOBOC YCKOPCHHUC £3, HAIIPABJICHHOC 110 X0y Ha-

COBOM cTpenku (cM. puc. 6.25).

ITpunoxxum K TenaM CHCTEMBI CHJIBI MHEpHUHU (CM. puC. 6.25). Moxynu cui
. HUH HUH HNH )
uHepuuu: R; =mya;, Ry =mya,, Ry =myac. I'1aBHBI MOMEHT CUJI MHEPLUU

Wl3l"2

onoka 3 M3" =J30€3, TIE OCEBOM MOMEHT MHEPUMHU J3- = . Hampasnenus
BEKTOPOB CUJI 1 MOMEHTOB CHJI HHEPIIUU MTOKa3aHbl HA puc. 6.25.
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JlJis BBIYMCIIEHUS! YTJIOBOTO YCKOPEHHMs OJ0Ka 3 BOCIOJIb3yeMCSl BEKTOPHBIM

nNpeaACTaBJICHUCM YCKOPCHHA TOYKHW IIPU IIIOCKOIIapall-

£y
PN JIeNbHOM JABWXKEHUU Tena. BriOepeM Touky K 3a moJuoc.
- afy . Yckopenue  TOYKM £ omnpenensercs  paBeHCTBOM
— = L = — 7 —~n ~7 = .
By a.” V%K dp =dyg +dpg +dgg, ThEe dxg — yckopenue mnomntoca K;
3 g
Puc. 6.26. Cxema dpx, dpx— HOPMallbHAas W KacaTeJbHas COCTABIIIIOIINE

BBITUCJICHHUS YTJIOBOTO
yckopenus 0joka 3 yCKOpeHHsI TOUKH E TpH BpaleHuu 0710Ka 3 BOKPYT MOJIIO-

ca K (puc. 6.26). CnpoekTupyeM BEKTOPHOE PaBEHCTBO Ha BEPTUKAIbHYIO OCh ET.
[onyunM: ag, =ag, +apg, TI€ dp, ¥ g, — IPOEKIUU yCKOpeHuit Touek E u K Ha
BEPTUKAJIBHYIO OCb.

[TockoabKy MOAYJb YCKOPEHUSI TOUKU K HUTH PaBEH MOJYJIIO YCKOPEHUS Tpy-

3a 1, T0 ag, = a;. Moy yCKOpPEHUS TOUKU £ HUTU PABEH MOAYJII0 YCKOPEHMS IPY-

Ap. —da a, —a
342U ag, =a,. Tak KaK apr = e3AK =e32r, 10 g5 =—2+ KT 72 71
2r 2r
CocTaBisiss Takoe K€ BEKTOPHOE YpPaBHEHHE [UJIsl ONPENEIICHUS YCKOPECHHS
neHTpa macc 6moka 3 (Touku C) U IPOEKTUPYS €r0 Ha BEPTUKAIBHYIO OCh, HAWAEM:

T _ _ @ ta
ac :aK‘C+aCK_ a1+837"— —_—.

BLI6€pCM B Ka4CCTBC HC3aBUCHUMBIX KOOP-

JMHAT §7,S5, — MOJIOXKEHUA rpy30B | u 2, orcun-

TBIBACMBIC OT HCEIIOJABUXKHBIX oceu BpalllCHUS

0510k0B B u D. Bo3MOXHBIE TIEpEMEILICHHS TPY- R

30B 0603HAYNM 35| 1 85, . Puc.6.27. JIBU>KEHHE CUCTEMBI
IIpY [IEpEMENIEHNH Tpy3a 1.

I[aI[I/IM CUCTEMC BO3MOXHOC IIEpEMCIIC-

HUE, IPU KOTOPOM Ipy3 1 mogHMMaeTcst BBEpX Ha pacCTOsHUE 0S|, a Tpy3 2 — HeEIo-

nBrokeH. [Ipy TakoM JIBUKEHUHM HUTh, COSAUHSIONIAs Ipy3 2 ¢ OJIOKOM 3, HEMOABUK-

Ha BIUIOTH 710 TOukH E (puc. 6.27).
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Bpamenne 010ka 3 mpoUCXOIUT IPOTUB HAMIPABICHUS X0/1a YACOBOM CTPEJIKH.
Touka E siBAsieTCs MTHOBEHHBIM LIEHTPOM CKOpOCTei 05i0Ka 3, U yrioBas CKOPOCTb

On0Ka M3 = Z—K = ;/—1 Ckopoctb LeHTpa mMacc 01oka Ve = %Vl. Torpa anmemeHTap-
r r

. Os
HBI MOBOPOT Oyioka 3 O@;3 :2—1 U 3JIEMEHTapHOE MEepeMEeIIeHUsl IIEHTpa Macc
r

1
Os~ =—0s87.
Sc 5 51

Ha JaHHOM BO3MOXHOM IMECPEMCIICHUU pa60Ty COBCpHIAIOT KaK AaKTHBHBIC

CUJIBI — CHJIBI TshKeCcTH P u Py rpysa | u 6ioka 3, Tak u cwiisl uHepuud — R, R3™

¥ TIapa CUJI MHEPLMU C MOMEHTOM M3 .
CocTaBuM 00lIee ypaBHEHHE JUMHAMUKH:
Y SA(FE )+ 3 84(R1™ ) = - Bos, + Pydsc — R8s, — R8s + Mi¥5s = 0.
3nech paboTa cui HHEPLUUU

P
RIHHSSI = m1a18sl 5 R?HSSC = n’I3CngSC = _3(6114—7612) '%Ssl;

P3r2 a, —a; 08
2r  2r

M3"3¢; = J30e3803=

B pesynbTaTe oOuiee ypaBHeHHE TUHAMUKY MPEICTABISAETCS BhIPAXKECHUEM

P Py ay -
— Bds; +1P36s1 _ﬁalgsl _i(w—@j.lgsl LA o W Osy _ 0,
2 g g 2 2 2g 2r 2r

KOTOpoOe mpeoldpa3yeTcs K BUAY:
(3P; +8R )ay + Pya; =(4P; —8P )g .
Jagum cucTeme Jpyroe He3aBUCHMOE BO3MOYKHOE MEpPEMEIECHHE, IPU KOTO-
poM rpy3 2 aBuxkeTcs BBepX (0s, #0), a rpy3 1 Henoasuxken (8s; =0).
[Tpu 3TOM mepeMelneHuu HUTh, COeANHSIONas rpy3 1 u 610K 3 HEmoABMKHA
BILIOTH 70 Touku K (puc. 6.28). Bpamenne 610ka 3 MpOUCXOIUT MO HAMPABICHUIO

xo0/1a 4yacoBoM cTpesiku. Touka K SIBIS€TCS MTHOBEHHBIM LIEHTPOM CKOPOCTEM 0J10-
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Vg V. 1
ka 3. Tormna m; =—£="2 y CKOpPOCTb LIEHTpa Macc Onoka V- :§V2. DJieMeHTap-

2r 2r

. s 1
HBII IOBOPOT Os10Ka 3 03 = 2—2 U NepeMelleHe LeHTpa Macc 0S = OSy = 585*2 .
r

IIpn TakoM ABH)KEHHH pabOTy COBEpIIAOT

cuibl Tsokectd P, w Py, cuiubl  umHepumu R,

R;" m mapa cui ¢ MOMeHTOM M.

CocrtaBuM 00l1llee ypaBHEHHE AUHAMHUKHA Ha

BO3MO>KHOM II€peMeEIEeHnN 0s, (cM. puc. 6.28):

Puc. 6.28. JIBIOKEHUE CUCTEMBI Pydsy — Ry "85 + Pydsc — Ry"dsc — M3"5¢3 =0
MIpU TIEpeMENICHUH Tpy3a 2 ,

KOTOpOE Mpeodpaszyercs K BUAY

P, P2 _
— D057 —&az&z +1P35S2 __3(611 +a2)15S2 - (“2 al)Ssz ~0
g 2 g 2 )2 2g 2r ) 2r

NN K BI/II[y
(8P, + 3P )a, + Pya; = (4P, — 8P, )g .
HOI[CT&BH?I}I JAHHBIC 3a1a4YU B 06a ypaBHeHI/I}I I[I/IHaMI/IKI/I, COOTBCTCTByIOH_[I/Ie

HE3aBHCHMBIM IIEPEMEIIEHUAM Os| U OS, , OJIyYUM CUCTEMY YPABHEHUI:

Ta; +a, =0, 2g+9a, +a;=0.

1 7
Pewmenne cucremsl: a; :i g, a,= 31 g TpEICTaBIIIET YCKOPEHHUs rpy30B 1 u 2.
a; +a, 3
VYckopenue neHTpa Macc 01oka 3 HaxoauTcs o GopMyiie dap = e = 31 g.

3HAaKM YCKOPEHUH ONPENEISAIOT HAPABJICHUS ABMKEHUHN Tel: rpy3 | IBHxkeTcs

B BBIOpAaHHOM HaIpaBJeHUH — BBEPX, IPy3 2 — BHU3, LICHTP OJI0Ka 3 — BBEPX.
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YupakHeHus

VYnpaxzenue 6.4. B mexanuueckoii cucreme (puc. 6.29) 6ok 1 paguyca » 1 katok 2
COCMHEHbI TOPU30HTAIHHBIM HEBECOMBIM CTepHEM. CKONBbKEHHE MEXAYy CTEp)KHEM U
KaTKaMu OTCYTCTByeT. KaTok 2 COCTOMT M3 JBYX IIKHBOB
paguycoB r U R = 2r, CKpEIUIEHHBIX Ha OfHON ocu. Katok 3 ?F; 1 )
KaTUTCS, ONMUPAsICh MaJbIM IIKHBOM Ha TOPU3OHTAIBHYIO
IOBEPXHOCTb, O€3 mpockanb3biBaHus. ['py3 3 nmpexacrasiser Mo
co00i1 MOpIIEHb, JBUTAIOIIMICSI MO TOPU30HTAIBHOM IO-

BEPXHOCTH 0€3 TPEeHHs W MPUKPEIUIEHHBIN K LeHTpy Macc L HC. 6.29. CxeMua ABHXCHIS
katka 2. K 610Ky 1 mpuioxeHa Iapa CHIl C HEPEMEHHBIM MCEXaHIHCCKON CHCTCMBT
MOMEHTOM My, = mgrsinet .

Haiitu 3ak0oH JIBHKEHHUS IopmHA 3, €CJIM MacCChI I'PY30B my =m3 =m, 06].11351 Macca
KaTka 2 my = 2m , MOMCHT MHCPIHNH KaTKa 2 OTHOCHTEIIbHO ocCH, HpOXOI[SIIHeﬁ 4epe3 LNCHTP
MacCcC MCPIICHAUKYIIAPHO IINIOCKOCTH ABUKXCHMUA, iz = 1,57‘ . I[BI/I)KGHI/IC Ha4dyaJloCb U3 COCTOA-

HUS TIOKOS.
VYnpaxuenue 6.5. ['py3 1, nBurasicb ropu30HTaNbHO, TPUBOJUT B IBUKEHUE CTYICH-
: yaTblii OapabaH 2 MOCPEACTBOM HEPACTSIKUMON HUTH,
2 HaAMOTAaHHOM Ha ero mMaiyo ctymneHs (puc. 6.30). K 6apaba-
- HY Ha HUTSX, HAMOTAHHBIX Ha OOJIBIIYIO M MAJIYIO CTYIEHb-
KM, IOABEIIEHBI 1Ba rpy3a 3 u 4. Ha rpy3 1 neiicTByet cuia
4 3 F =P(t+1). Onpenenuth 3aKOH JBMKEHHUS Tpy3a 3, e€Ciu

Ty

Beca rpy30B OJMHAKOBBI U paBHbI P, Bec 6apabaHa 2 paBeH

Puc. 6.30. Cxema NOABEMHMKE )P g yverr cryrienek Gapabana 7 U 27, paauyc MHEpLHU

Oapabana iy = r\/i , ¥ IBIDKCHHME HAYaJIOCh U3 COCTOSTHHS ITOKOSI.

6.4. YpaBnenus Jlarpanska Il poxa

OﬁoﬁﬂleHHbIMH KOoopAnHATAMHM HaA3bIBACTCA COBOKYIIHOCTD JIOOBIX § He3a-
BHCUMBIX IIAPAMETPOB {¢;,4>,... .4 ¢, OMNHOZHAUHO OIPCACIIIOMUX ITOJIOKEHHUE CUCTC-

MBI B JIFOOO MOMEHT BPEMEHH.
Ecnu cucreme cooO1UTh BO3MOXKHOE MEPEMEIICHHE, TPU KOTOPOM Bce 0000-
HICHHbIE KOOPJIMHATHI U3MEHSTCS HA dJIEMEHTapHbIE (OECKOHEYHO MaJlble) BETUYNHbI

9q,,945,,...,0q, Ha3bIBacMble BapHALMAMH O0OOIIEHHBIX KOOPAMHAT, TO BCE

JCHCTBYIOIIME aKTUBHBIE CHUJIBI COBEpPILAT 3JIEMEHTapHYIO0 paldoTy, KOTOpask MOXKET

ObiTh mpescTaBiena B Bune: 04 =0, -06q; + 0, -8q, +...+ O, - 0q..
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Bemnuuna Q,, k=1, 2, ... , s, paBHas ko3(uLueHTy npu Bapuanuu Og,

0000IIIEHHOW KOOpJIMHATHI, HA3bIBACTCSA O00OOIIEHHOW CHJIOM, COOTBETCTBYIOIICH
JAHHOU 00001IeHHON KoopauHaTe. Pacuer 0000IIEHHBIX CHUJI OCYIIECTBIISETCA ITy-
TEM MOCJIeIOBATEIbHOTO MPUIaHUS CUCTEME BO3MOXKHBIX MEPEeMEICHUM, TTPU KOTO-
PBIX BapbUpPYETCS TOJIBKO OJHA U3 000OIIEHHBIX KOOPJAUHAT, a BapHallii OCTAIbHBIX
KOOPJMHAT PaBHBI HYJIIO.

Jlns MarepuasbHOM CHCTEMBI C HACaIbHBIMU CBSI3SIMU AU PepeHIInaIbHbIC

ypaBHEHHUs IBUKEHHs B OOOOIIEHHBIX KOOpAWHATaXx — ypaBHeHus Jlarpamxka II

d|( oT oT .
poaa — UMET BUL: —| — |———=0;, k=12,..,5, r1e § — 4YUCIO CTEIECHEH

dt\ 94y ) 0q
cBOGOMIBI cHcTeMbl; T — KHHETHYECKAs SHEPTHS CHCTEMBL; §),¢y, ... ,qg— 0OOOIIEH-

HbIE KOOPAUHATBI; ¢y, 5, -, §, — ODOOLIECHHbIE CKOPOCTH.

IIpumepsl penieHUs 32124 HA COCTABJICHUE YpaBHeHU# JlarpaHnika

3agaua 71. B mexanusme nomkpata (puc. 6.31) aBmwkenue 3y04aToro xoie-
ca | mepenaércs mecrepHe 2, K KOTOPOMl COOCHO MpH-
KpEIUIeHO 3y0uaroe Kojieco 3, uMeroliee 3alerieHue C

“AF-
% E 3yOuaToil perkol 4, Ha KOTOPOM MOJHUMAETCS rpy3 S

Fiv
2 1 \~ macchel ms = 50 Kr.
4 Pannycel 3yOuaTsix konéc r; = 5 cm, 1, = 12 cm,
ry = 6 cMm. 3yOuarple KOJ€ca CUMTATh CIUIONIHBIMU OJI-

Puc. 631 Cxema .
MexaHu3Ma noMkpata ~HOPOAHBIMH Juckamu. Maccsr komée m;= 0,8 kr,

my = 1,6 xr, m3 = 0,6 KT, Macca 3yo4arou peiiku mg4 = 1 K.
Kakoli BenW4YrHBI ITOCTOSHHBIM BPAIAIONIMNA MOMEHT HYKHO IPHIIOKHUTH K
konecy 1 ama toro, utoObl B MOMEHT BpE€MEHHU {=2 C Ipy3 5 HMeI CKOpPOCTb

Vs =1 m/c, ecau IBMKEHHE CHCTEMbI HAUMHAETCS U3 COCTOSHHUS MOKOSI.
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Pewenue
JIoMKpat SIBJSIETCS MEXaHMYECKOW CHUCTEMOW C OJHON CTENEHbI0 CBOOOBI.
BriGepem B kadecTBe 0000MEHHON KOOPAMHATEI KOOPAMHATY X, OTMEYAIONIYIO TI0-
JoxeHue rpysa S (puc. 6.32).

VYpaBuenne Jlarpamxka s 0OOOMIEHHOW KOOpPAWHATHI X WMEET BH:

d(oT oT ) .
—| — |—-—=0,, rae T— KUHETUYecKas SHEpPrus CUCTeMbl; X — 0000IIEHHAs
dt\ ox ox

CKOpOCTh; (.. — 00001IEHHAs cua.

J1w12
Kunernueckas sHeprus xoneca 1: 7 = , TIIe ®; — yIi0Bas CKOPOCThb KO-
2
mn
jeca 1; J; — MOMEHT uHEpLUMH Koseca, J| = 5

KuneTtnueckue sHepruu mectepHu 2 u 3y0uaToro koseca 3, y KOTOPbIX YIJIO-

BbIE  CKOPOCTH  OJWHAKOBBI,  COOTBETCTBEHHO:
Jr03 J303
T, = 5 15 = y 1€ ®, — yrioBas CKOPOCTb

mecrepuu 2; J,, J3 — MOMEHTBI MHEPLIUU LIECTEPHU 2

)41 SY6‘{3TOFO Kojeca 3 OTHOCHUTEIbHO ocH, Ipoxons-

7 o m2r22
mel uepes oOmmil weHrp wmacc, J, = T ,
m3r32 Puc. 6.32. Bo3aMoxHbBIE
Jy = —2 . CxopocTh rpy3a 5 paBHa CKOpOCTH 3y0ya- TIepeMEIIIeHHNS 3BEHbEB

MCXaHH3Ma

Tol nuHenku Vs =V,. Kunernueckas sHeprus 3yOuaroil nuHelku 4 u rpysa 5:

2 2
_ Wl4V4 T = m5V4 ‘

Ty=——,
4T T

Bripa3uMm yrioBbie CKOPOCTH KOJIEC Yepe3 CKOPOCTh Irpy3a (3yOuaroi JTUHEH-

KH).
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v
UmMeeM: ®, =m; =—+ (cM. puc. 6.32). KpoMe Toro, U3 paBeHCcTBa 0,7, = M7
r
3

Oy _ Vary

ciaenyer O)l =
7”1 7”1 7”3

HOI[CTaBJ'Iﬂ}I IMMOJYYCHHBIC COOTHOLICHUS B BBIPAKCHUSA KHUHCTHYCCKUX OHCP-

TUH TEII U C y‘-IéTOM JAaHHBIX 3aJ1da49U, ITOJIYIUM KUHCTHYCCKYIO OHCPIUIO CUCTCMBbI:

T:Ti +T2 +T3 +T4 +T5 =

2 2 2 2 2 2 2 2
_omy (Vary | mory (Ve mars (V| mgVy  msVy
4 \ nr 4 \n 4 \n 2 2

2 2
mAmy | M me |V = 28,0502 = 28,055
2 r3 2 2

Brrancianm 0000mEHAYIO CHITY.
Jagum Bo3MOXxHOE TiepemMeniienne ox rpy3y S. [Ipu sTom nunHelika 4 nepeme-

CTUTCS Ha paccTosiHue 0S4, a 3ybuaroe kosieco 1 nmoBepHETcs Ha yron 0¢;. Haiiném

CyMMy paOOT BCEX CHJI, IPUIIOKEHHBIX K CUCTEME, HA 3TOM BO3MOKHOM IIepeMenie-

Huu. [omyuum: 84 = —P;dx — Pyds, + MO@,. Pabota cun tsxkectu 3y04aThIX KOJEC

P, P, n P; paBHa Hy/I0, TaK KaK TOYKH IIPUIOKEHHUS DTUX CHJI HETIOABHKHBI.

N3 paHee Moay4eHHBIX CKOPOCTHBIX COOTHOILIEHUM CIEAYIOT PaBEHCTBA Iepe-

. r
MelleHuil: ds4 =0x, d@, =—2 8x. B pesyasraTe cymMMa paGOT CHJI HAa BO3MOXKHOM
nry

14
MepEeMEIICHUN CUCTEMbI BhIpakaeTcs B BUIE OA = [— msg —myug + M —2J6x. Or-
nr

croza 000011IEHHAs cuia 0., COOTBETCTBYIOIIIAS KOOpJWHATE X:

0.= —(ms +my)g + M -2 =-500,31+40M.
nrs

CocrtaBuMm ypaBHeHue Jlarpanxa.
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C yuérom, uTo 4 8_T =56,1X u o _ 0, muddepennmanbLHOe ypaBHEHHE
dt\ 0x Ox

nBHKeHus umeet Bua: 56,1 ¥ =-500,31+40M uan Xk =-8,92+0,71M.

HNHTerpupys 3TO ypaBHEHHE C HYJIEBbIMU HAaYaJbHBIMU YCIOBUSMH, NOIYYUM
3aKOH U3MEHEHUs CKOPOCTH Ipy3a 5: Vs =x = (-8,92+0,71M)t.

ITo ycnoButo 3agaun npu ¢ = 2 ¢ V5 = 1 M/c. IloacTaBiss 9TU 1aHHBIE B ypaB-
HeHue, noayuuM: M =13,27 H-m.

3apaua 72. Mexanudeckas CHCTeMa COCTOWT W3 CTyleH4YaToro Onoka 2,
KaTKka 3, COCIMHEHHBIX HEBECOMBIM OpycoM 1, W HEBECOMOW MPYKHUHBI >KECTKO-
cThio ¢. Paamycel cryneHeit Omoka r W
R =1,5r, panuyc katka 3 paBeH r. bpyc, Je-
Karuil Ha KaTtke 3 U OJ0Ke 2, BO BpeMs JBHU-

J)KCHHSI OCTaETCs napajuiCJibHbIM JIMHUKW Ka4dc-

Hug katka 3 (puc. 6.33). B uentpe katka 3

—

IIPUJIOKEHA cwila F', HaIIpaBJICHHAs BBEPX Ia-

paJlIeIbHO HAKJIOHHOW TIOCKOCTH, a K OJIOKY  Puc. 6.33. Mexanudeckas cucteMa
2 —mapa cun ¢ MomeHToM M. Kauenne karka C OOH CTENIeHEIO CBOBOMH
10 HETMOJBKHOM MOBEPXHOCTU 0e3 ckonbxkeHus. [Ipockanbp3piBaHue MexaAy OpycoM
1 u nuckamu otcyrcTByeT. [lepenaya ABuKEeHHS] MPYXKUHBI OJOKY 2 MPOU3BOAUTCSA
IIOCPEACTBOM HEBECOMOI'O KECTKOTO BEPTHUKAJIBLHOI'O CTEPKHS, IPUKATOTO K MaJION

CTymeHbke Onoka 0e3 ckonbkeHus. Pamuyc nHeprum 0510ka 2 OTHOCHUTENBHO OCH
BpAILEHHUS i, = A2 . Beca tem: P3 =P, P, =2P, NpWIOKEHHas cuiia F = 2P, MOMEHT
M = Pr, )eCTKOCTb NPY>KUHBI ¢ = P/r.

Omnpenenuth 3aKOH YIJOBBIX Kojiebanwuii 6moka 2 npu P =10 H, »=0,2 ™, ec-
J¥ B HAYaJbHBIM MOMEHT NPYKHHA HAXOJWJIACh B HEPACTSIHYTOM COCTOSIHUH, a OJI0-
Ky 2 NpUAAIH YIIIOBYIO CKOPOCTh ®,= 0,5 paa/c B CTOPOHY BpallleHHs, CO3AaBaeMO-

T'0 3aJaHHBIM MOMCHTOM.
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Pewenue
PaccmarpuBaemasi mexanudeckasi cuctema (puc. 6.34) vmeeT OJIHy CTEIEHb
cB00OObl. B xauecTBe 0000MIEHHON KOOPIMHATHI ¢ BHIOEPEM MEpPEMEIlEeHNE X BepX-
HEro Kpasi MpY>KMHBI, OTCUMTHIBAEMOTO OT YPOBHS HenehopMHpYyeMOW MNPy UHBI

(cm. puc. 6.34). O600mEHHASI CKOPOCTh § = X .

Ypasuenue Jlarpanxa Il pona, onuceiBaroniee JBU>KEHUE CUCTEMBI, UMEET BU]T

d(oTr ) oT
—| —|—-—=0,, rne T — xuHeTH4ecKas 3Heprusi cucremsr; O, — o0oOIIeHHAas
dt\ Ox Ox
CHJIa, COOTBETCTBYIOIIAst 000O0IIEHHON KOOpIUHATE X.
3 BbluvcniumM  KUMHETHYE-

CKYIO OHCPIuro CHUCTCMHI.

AL
% DOHeprus BpallaTeJbHOTO IBU-
L2

2
, _1 2

KeHus Onoka 2: T, _EJZZCOZ?

5P, rie ®, — YyIJoBas CKOPOCTb

gy 6n0ka; J,, — MOMEHT HHEPLUH

0JIOKa 2 OTHOCHTEIHHO OCHU Z,

.2
N . J»., =m»Hi- . KaTok 3 coBepima-
Puc. 6.34 PacuérHasa cxemMa KojeOaHmii 2z 2%z p

MEXaHMYECKOM CUCTEMbI C OJHOM CTEIECHBIO €T IUIOCKONAPAILICIbHOE IBH-

CBOOO/IBI
)keHue. Ero kuHeTHMyeckas

1 1
sHeprus 13 :Em3VC2 +5J chog, rae Ve, @3 — CKOpOCTh LIEHTPAa Macc KaTka 3 |

Cro yrijioBast CKOPOCTD, JZC — MOMCHT MHCPIHMH KAaTKa OTHOCHUTCIBHO OCH, IMPOXO-

JAIIed Yepe3 ero UEHTPp MacC TMEepPNneHAUKYISPHO IUIOCKOCTU JBHIKECHUS,
Joo = —myr?;
0= §m3r ; ¥ — pajuyc KaTka.

BbIpazuM yrioBble CKOPOCTH ®,, ®3, & TAKKE CKOPOCTb V(- uepe3 0000mIEH-

HYI CKOPOCTbH X .
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3aMeTuM, YTO CKOPOCTh TOUKU D OJ0Ka 2 paBHA CKOPOCTH JABM)KCHUS BEpPXHE-

ro Kpas HpyXuHel: Vp=X% (cMm. puc.6.34). Vriosasg ckopocTte Ojnoka 2:

4 ' XR
wy =-L = X Ckopoctb Toukun 4 6510ka 2: V4 =m0,R = =
roor r

Tak kak Opyc coBeplillaeT MOCTyNnaTeNbHOE ABUKEHUE, TO CKOPOCTH TOUEK A U

B paBubl: Vg =V . YrinoBas ckopocTh KaTka 3 (Touka K KacaHHMs KaTka 3 C HeMo-

I[BI/I}KHOI\/’1 MOBEPXHOCTBIO ABJIACTCA €ro MIHOBCHHBIM ILICHTPOM CKOpOCTeﬁ)I

4 = Va = IR . Ckopoctb nenTpa katka 3: Ve = Vs = ﬁ
2r  2r 92 2 2r

W3 =

HO,Z[CT&BJIHH HaﬁﬂeHHBIe KHMHEMATHYCCKHUEC COOTHOIIICHUSA C y‘{éTOM HNCXOJHBIX

JaHHBIX 3aa4H4, IIOJIYUYUM KHHCTHYCCKYIO OHCPIruiO TEJI CUCTCMBEI:

N2
1 2 1 2P 2P 5.
Th=—Jp,, 05 = 7 = —X";
2=572:02 7 o ( )(}J 2

27 . 2 2
T3=lm3Vc+1ch 2_ 1P(xR) JUPro (R 3P(£j 2
2 2 2 g\ 2r 2 2g \ 2,2 4g\ 2r

[Tonnast kuHeTHUYECKas OHCPIusA CUCTCMBbI:

2
T=T,+T, =L 2+§(5j i
g 4\ 2r

Haiiném 0600ménnyro cuiy. [Ipon3BosbHOE MOJ0KEHUE CUCTEMBI ONpPeIeis-
eTcss 0000IMEHHON KOOPAMHATOM X, MOKa3bIBAIOIIEH pacTshKeHUE MPYKUHBL. Jlanum
NpY>KMHE B MPOU3BOJHLHOM IIOJIO)KEHHH BO3MOXXHOE (OECKOHEYHO Majioe) mepeme-

nieHrue OX B IMOJIOKHUTEIHHOM HampaBieHUuU ocu x (cM. puc. 6.34). Ilpu sTom 610K 2

. X
NOBEpHETCA Ha Yroia 0@, =—, LEHTP MacCc KaTKa 3 CABMHETCS Ha pacCTOSHHE
r

R
dsc =—0x. Ha 3a1aHHOM mepeMeIeHu CUCTEMBI pabOTy COBEPILAOT CHUJIA TSXKeE-
r

CTH KaTka 3, mapa cuil ¢ MOMEHTOM M, cuiia F' U cujia yIpyrocTH NPy KUHBI.
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OnemeHTapHas paboTa Bpamatomero momenra M: dA(M) = Mdp, =M g
r

PaGota cunbl TskecTH Katka 3: 8A(Py) = Pydscos120° =P, £Sx.

4r
~ R
Pabora cunsl F: 0A(F)=Fos¢c =F 2—6x.
r
Mopynbs cuiibl yNpyrocTy MpYy>KUHBI, PACTAHYTON U3 HeAaehOpMHUPOBAHHOTO

TOJIOXKCHHUSI Ha PacCTosHUE X: Fyp, =cx. Cuia ympyroctd HalpaBieHa B CTOPOHY,

MIPOTHUBOTIONIOKHYIO pacTsikeHuto (cM. puc. 6.34). E€ pabora mpu nmepeMenmieHnn O0x

BBIUUCTISIETCS 110 (hopMyIie SA(F’ynp) = Fyppdxcosl80°= —cxdx .

CYMMa pa60T CHJI Ha pacCMaTpuBacMOM BO3MOKXHOM IICPEMCIICHHUN CHUCTCMBI

C y‘IéTOM JaHHBIX 3aJa4Hu:

04 = M6—x—P3£8x+F£8x—cx8x =P 17_x ox,
r 4r 2r 8 r
, 17 x
0TKyzAa 0000mEnHas cuna Q= P(§ - —) :
r

Beruuciaum H€O6XO,Z[I/IMI>I€ IIPOU3BOJHEBIC KHHETUYECKOM OHCPIuu:

d(or) 2P(. 3(RV). or § y
—| —|=—|2+=| —| |¥, — =0 wu, noxacrarias ux B OOIIMH BUJ ypaBHCHHII
dt\ox) g 4\ 2r ox

Jlarpamxa, moiayyum AudepeHIralIbHOe ypaBHEHHUE KOJeOaHW BEPXHEro Kpas

MPY>KUHBIL:
2
2—P 2+ E(E) X = P(1—7 - f), wm X +10,2x= 4,34 (3nech g = 9,81 m/c?).
g 4\ 2r 8 r
Pemenne nuddepeHnaatsHOro ypaBHEHHS TPEACTABISICTCS B BUIE CYMMBI:
X = Xony T Xyaery- OOIEE  PEIIEHME OJHOPOJHOTO yPAaBHEHUS HMEET BHJ

Xom = Ci8inkt + Cycoskt, tae Ci, C; — NPOU3BOJILHBIE TIOCTOSAHHBIE; k — Kpyrosas

4acToTa COOCTBEHHBIX KojeOaHul mpykuHbl, k =4/10,2 = 3,19 pan/c. YacTHoe pe-
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IMCHUC HCOAHOPOAHOTO YPAaBHCHUA HUIICTCA B BUJAC KOHCTAHTHI x =b. HOI[CTaBI/IB

qacT

€ro B ypaBHeHHUE Kosebanuit, momyunM: b = 0,42. Takum oOpaszom, ob1Iee pemeHne
HEOJTHOPOAHOrO ypaBHeHHs uMeeT Bug x(¢) = Cysin3,19¢ + C»c0s3,19¢ + 0,42 .

[TpousBonbHble nocrosiHHble Ci, C; HAXOAATCA U3 HadYaJlbHbIX ycioBuil. Ilo
YCIIOBUIO 33/1a4d B HAYAJIbHBIM MOMEHT MpY>KUHA OblIa B HEPACTIHYTOM COCTOSTHUH.
Torna HavanbHasi KoopJauHaTa npykuHbl (€€ BepxHero kpasi) x(0)=0. [Toacrapiss
3HaYeHHE HaydaJbHOW KOOPAMHATHI B OOIlIee pelieHHe HEOAHOPOIHOTO ypaBHEHUS
npu ¢t =0, noryunm C, =—0,42. CKOpOCTb BEPXHEr0O Kpasi IPYKUHbI B HAYAJIbHBIN
MoMeHT BpemeHH x(0) paBHa HaudaiabHON ckopocTH Vp(0) Touku D Onoka 2. Ilo-
CKOJIbKY B HauaJbHBI MOMEHT BpPEMEHH OJIOKY 2 COOOUIMINA YTJIOBYIO CKOPOCTb
®yo = 0,5 pan/c, Tonpu r = 0,2 M x(0) =Vp(0) =, = 0,1 M/c.

BbluucnsieM CKOpoCTh JABMKEHUS Kpas NPYXKHUHBI, B35B MPOU3BOJHYIO:
x(t) =3,19Cc0s3,19¢ — 3,19C,s1n3,19¢ . IloacTasisst HayanbHOE 3HAYEHUE CKOPOCTH,
nosyuum C; = 0,03.

OKOHYAaTEeNbHO  ypaBHEHUE  JBW)KEHUS  BEPXHEro  Kpas  IPYKHUH:

x(¢) =0,03s1n3,19¢ — 0,42c0s3,19¢ + 0,42 M. YpaBHeHUE KO0JI€OATETHLHOTO JBUKCHUS
O5o0Ka 2: @, = X 0,15sin3,19¢ — 2,1c0s3,19¢ + 2,1 pan.
r

3apaua 73. [IpsmoyrosnbHas npusma 3
BecoM 2P NexuT Ha Katke 1 paauyca r u Beca
P wu onupaercs Ha HeBECOMbId OJOK 2

(puc. 6.35). Karok 1 xaturcsi no HEMoJBUX-

HOM TOPHM30HTAIBHOW TOBEPXHOCTH  0Oe3 @2

CKOJIb)KEHMA. 1l0 HakJIOHHOM NOBEPXHOCTH v
1

IMPU3MbI CKAaTbIBACTCA 0e3 CKOJIbKEHHUS KaTOK

4 Becom P u panunyca 7. Vroja HakJaoHa mo- PHc. 6.35. MexaHudeckas cucteMa
C IBYM: CTCIICHSAMU CB06OIH)I

BCPXHOCTH IPU3MBI K TOPHU30HTY COCTABJIACT
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30°. Ha katok | meiicTByeT mapa CWI ¢ MOCTOSSHHBIM MOMEHTOM M = 3 Pr, a Ha npu3-

—

My 3 — ropusoHTalbHAs cuna F ¢ moxynem F' = P. KaTku cuuTaTh OAHOPOAHBIMU
muckamu. IIpockanb3biBaHue Mexay KaTtkamu 1, 4 m npusMoil oTrcyTcTByeT. B
HavyaJbHbI MOMEHT CHUCTEMA HAXOAWIACH B MIOKOE.

OnpenenuTh 3aKOH JBHKEHHS MPU3MBI 3 M 3aKOH JIBH)KEHHS KaTka 4 OTHOCH-
TEJIBHO MPU3MBI.

Pewenue

PaccmaTtpuBaemass MexaHWYecKasi CUCTEMA — KaTKH M MPU3Ma UMEET JBE CTe-
NIEHU CBOOOIbI, TaK KaK MEpeMelleHrne KaTka 4 OTHOCUTENBHO MPU3MBI 3 HE 3aBHCHUT
OT MepeMeIeHUs] caMoil MpU3MbI U kaTka 1. 3a 00001IeHHbIE KOOPANHATHI BHIOEpEM
NepeMENIEHUE X4 LIEHTPA MAcC KaTKa 4 OTHOCHUTENIBLHO Kpasi IPU3MBbI U MEPEMEILICHHE
X3 Kpas Hpu3Mbl 3 OTHOCHUTENIBHO IPOU3BOJBHON HEMOJABUKHON BEPTUKAIBHOU
iockoctu (puc. 6.36). OO0OIIEHHbIE CKOPOCTH: X4, X3.
VYpasuenus Jlarpanxka Il poma, onu-

ChIBAaOIIIUEC ABHMKCHUEC CHUCTCMBI B O606HléH-

HBIX KOOpAWHATAX:

d| oT oT
T —= 0
dt 8x4 8x4
d| oT oT
P e Qx3 s
dt 8x3 8x3

rae 1T — KUHETUYECKas DHEPrusi CUCTEMBI;
Puc. 6.36. Bo3amMoxHBI€ TepeMeIeHUs A p ’

MEXaHHHCCKON CUCTCMBI O,> Oy,— OOOOIICHHBIC CHUJIBI, COOTBET-

CTBYIOIIHMC YKa3aHHbIM O606HICHHBIM KOOpaAuHATaM.
Breraucioum KHMHETUYCCKYIO DOHEPIUIO TCII B CUCTEMC.
Karok 1 COBCPHIACT ILIOCKOIApPAIIICIbHOC IBUKCHHAC. Kunernueckas OHCPIusa

1 1 1.
KaTtka 1 :Elecz +5JC1 colz, rae Ve, — CKOpoCTh LIEHTpa Macc Kartka, Ve :§x3;
1

J ¢, — MOMEHT HHEpLHH KaTKa OTHOCHTEIBHO OCH, MPOXOJIAIIEH Yepe3 UEHTP Macc
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2

myr
NEePICHANKYIAPHO MIOCKOCTH ABHMKEHHS, J o = 12 ; ] — yIJI0Basi CKOPOCTh KaT-
X
Kal, o= =3
2r

[Tpu3ma 3 coBepiiaeT NOCTYNaTENbHOE JBUKEHUE

CO CKOpOCThIO V3 =x3. E€ xuHernueckas >HEpPrus

_ myVs _ M3
2 2 Puc. 6.37. Cxopocth
IIEHTpa Macc KaTka 4

I3
[Ipu pacuére KHHETUYECKOW PHEPTUHU KaTka 4 1o
1 > 1 2
dopmyne T, = 5m4V4 + EJ c, ®4 HEOOXOIMMO yYHTHIBATE, YTO KATOK 4 COBEIIACT

CJIOXKHOC ABUMXXCHMHC. 3I[CCL OTHOCHUTCJIIBHOC JIBHM)XCHHC KATKa — €TI0 KadYCHHE IIO
HAKJOHHOM IMOBCPXHOCTHU HPU3MBI, IICPCHOCHOC — ITOCTYIIATCIIBHOC INICPCMCIICHNC

BMECTE C IPU3MOM.

Bexrop aOGCcoOTHOM CKOPOCTH IIEHTpa Macc KaTka 4 174 MPEJICTABIISIETCS B
BHsle CyMMBI Vy =V, +Vy, (puc. 6.37), rae V,, — BEKTOp IEPEHOCHOH CKOPOCTH
KATKA, PABHBIH 110 MOJYJII0 CKOPOCTH MPU3MBL: Vy, = X3; V,.— BEKTOp OTHOCHTEIb-
HOM CKOPOCTHU LIEHTpa MAacC KaTka, paBHbIMA 1O BenuuuHe V. =X,. Moayns abco-
JIOTHOM CKOPOCTH IIEHTpa Macc Katka 4 (1o TeopeMe KOCUHYCOB):

VE=VE +Vi =2V, V,.c0s150° = X7 + X2 + 2%3%,c0530°
[TockosbKy IEpEHOCHOE ABMXKEHHME KaTKa 4 IOCTYHAaTeNbHOE, YIJIOBas CKO-

pOCTh KaTka (4 paBHA €ro YyIJIOBOM CKOPOCTM B OTHOCHTEIBHOM JBUKCHHUU

B pe3ynbrare BhIpa’k€HUE KUHETHMUECKOW IHEPTrUU CUCTEMBI, B 00OOIIEHHBIX
CKOPOCTSIX UMEET BHI:

1 2 1 2 1 2 1 2 1 2
T=—mV;, +—=Jr- oy +—m Vi +—mVi +—J~ 04 =
Y MV, Ty o QT My oMby o e, 04
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P(27 ., 3., ..
= — | Z5x2 4 252 + xaka3 .
2g(8 3 9 4 34 j

I[aI[I/IM CUCTCMC BO3MOJKHOC IICPCMCUHICHHUC IO KOOPJAHWHATE X3, OCTABJIAA KO-

opAavHaTy x4 0e3 m3MeHeHus:Ox;> 0,0x,=0. IIpu TakoM IBMKEHMM CUCTEMBI Ka-

TOK 4 HE CKaThIBAETCS MO MPU3ME, a ABUIKETCS MOCTYNATEIbHO BMECTE C HEil. B aTom
ciydae paboTa CHJI TSHKECTH KaTKOB 1, 4 M mpu3Mbl paBHA HYJIO, TaK KaK HET BEPTH-

KaJIbHOT'O MEPEMCIICHUS TOYCK IMPHIIOKCHHA 3TUX CHIJIL. Pa60Ty Ha 9TOM IMCPEMCIIIC-

—

HUM OyJleT MPOU3BOAUTH TOJBKO cujia F ¥ mapa CHJI C MOMEHTOM M, IpUJI0KEeHHAas

K katky 1. CymmapHas anemeHTapHas pabota

0A :—FSX3 +M8(|)1 = (—F'FZM)SX:;.
r

3/1eCh YUTEHO, UYTO 3JIEMEHTApHBIA yroj MOBOpOTa KaTka 1 cBsi3aH ¢ mepemMe-

ox3

IIICHUEM IPU3MbI COOTHOLIEHUEM: 0P, = . Orcroga 0000mENHas cHia, COOTBET-

M 1
CTBYyIOLIast KOOpaAuHATe Xx3: O, =—F +; = EP.
JaguMm cucTteMe Apyroe He3aBUCUMOE IEPEMEIlEHHE — 10 KOOPJAHHATE X,

OCTaBJIsIsl KOOPAUHATY X3 0e3 u3MeHeHus: Ox,> 0,0x3=0. IIpu 3TOM BO3MOXKHOM

NEepEMENIEHUN BCSI CUCTEMA CTOUT, KpOME KaTka 4, KOTOpBII CKaThIBAE€TCS IO
HAKJIOHHOW MOBEPXHOCTH MpHU3MBbI. [Ipu TakoMm ABMKEHHU CHCTEMBI pabOTy coBep-

maeT TOJIbKO Cuja TsKecTH Katka 4. Beipaxkas osnemMeHTapHy0 paboTy
o 1 - ,
A = P,dx4c0860 = §P8x4 , HalIéM O00OOIIEHHYIO CHITY, COOTBETCTBYIOIIYIO KOOP-

1
muHate x4t O, _EP
CocraBuM ypaBHenus Jlarpanka. C 3TOH LENbIO BBIUUCIUM HEOOXOIUMBIE

IMPOU3BOJIHBIC KUHETUYECKOM 9HCPIrun

d(er) 27Pp. PJ3. d(eT) 3P, PJ3_. oT oT
— | :—X3+—X4; — | Z—X4+ X3; :0, :0.
dt\ 0x3 8g 2g dt\ox, ) 2g 2g 0x5 0xy
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[ToncraBmsist pe3yapTaThl pacu€ToOB B 001U BU ypaBHeHH Jlarpanxka, momy-

9uM cucteMy nudpepeHnaibHbIX YpaBHEHUI:

WITN
6,75%3 +1,73%4 =g; 3%, +173%;=g.
PemraeM nanHyto cucteMy Kak anreOpandyeckyto OTHOCUTEIbHO YCKOPEHUH X3,
X4 . Homyunm: X; =0,07g, ¥, = 0,29g.
WHTerpupys ABaXkAbl 3T ypaBHEHMs C HYJEBbIMU HadaJlbHBIMU YCIIOBUSIMM,

NOJY4YUM 3aKOH ABMKEHUS npusMsl (x3 = 0,035 gtz) Y LIEHTpa Macc KaTka 4 OTHOCHU-

TENbHO NPU3MBI (X4 :O,145gt2 ). [IBmkeHHe mpu3Mbl U KaTka 4 OTHOCUTEIBHO

MPU3MbI IPOUCXOJIUT B MOJIOKUTEILHOM HAPABICHUU OCEH.
3ajgaua 74. MexaHnueckas CUCTEMa COCTOUT U3 TPEX Ted — rpysa 1, katka 2 u

omoka 3 (puc. 6.38). HeBecompbrii

CTepKEeHb, COCTUHSIONIUA KAaTOK 2 C

Os0okoM 3, mapajieneH TOpU30HTaJIb-

HOM IUTOCKOCTH KadeHusa Katka 2. K

M

LHEHTPY KaTka 2 MpUKpENIeHa TOpHu-

30HTaJIbHAsI IIPYy>KUHA, prroﬁ KOHEIL Puc. 6.38. Konebanus MeXaHHYECKOW CHCTEMBI
. . C IByMsI CTETICHSIMHU CBOOO/IBI
KOTOpo# coenuHéH ¢ rpy3oM 1. Koad-

(UIUEHT )KECTKOCTH MpYKUHBI c. I'py3 1 Becom F nBuxeTcst 0€3 TpeHUsl 10 ropHu-
30HTaIbHON MOBepXHOCTH. KaTok 2 Becom P, KaTUTCS 1O TOPU3OHTAIBHOM MOBEPX-

HOCTH 0€3 ckoybXeHus. Paguyc katka 2 paBeH 7. biiok 3 cuuTaTh OJHOPOIHBIM JHC-

KoM BecoM P; paauyca R. K Groky 3 npuioxeHa napa cuii ¢ MOMeHToM M. JIBuxke-

HUE KaTka 2 OJIoKy 3 mepenaércs ropu30oHTaIbHBIM HEBECOMBIM cTepKHEM. CKOb-
KEHUE MEXKTY CTEpKHEM M JUCKAMHU OTCYTCTBYeT. B HauajabHBIII MOMEHT cucTema

HaxoJuiaaChb B IIOKOC. HpI/I 9TOM TpPYy3 1 HaxoauJCsa B ITOJOXCHHUH, ITPHU KOTOPOM
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NpyKHHA ObLIa pacTAHyTa OTHOCUTEIBHO CBOETO HEAE(POPMHUPOBAHHOIO COCTOSIHUS
Ha BeJMUUHY Al .
Haiitu 3akoH aOcomoTHOrO nBHKeHUs rpysa 1, ecim m3sectno A = 10 H,

P=20H, P, =30 H, M=5H-m, R=24 cm, ¢ =207 H/m, Aly =5 cwm.

Pewenue
PaccmarpuBaeMas MexaHW4YecKasi CUCTEMa MMEET JBE CTeNeHU CBOOOAbl. B

KayecTBE 0OOOIIEHHBIX KOOPAUHAT BHIOEPEM yIIIMHEHHE MPYXKUHBI X1 OTHOCUTEIIb-

HO HeAe(POPMHUPOBAHHOTO CO-

Hawamnoe
PACTAXREHHE __ —
= My VB Vi 4 CTOSHHMSA W Yrol ¢ M[OBOPOTa
1“ lfl
[T C om0ka 3 (puc. 6.39). Ilpu 3ToM X1
Bléxy M |l =% SABJISIETCS OTHOCHUTEIIBHOM KOOP-

IUHATOU JBIDKEHUS I'Py3a, a @4
P35 — abCcoNOTHOM KOOpAMHATOM Bpa-

Puc. 6.39. Pacuérnas cxema konebaHuit IeHus 0JoKa 3.
MEXaHUYECKOM CUCTEMBbI

Paccmotpum cnoxHoe ABu-
*eHue rpy3a 1. OTHOCUTEIbHOE JBUXKEHUE IPy3a — ATO €ro JIBUKEHUE HAa IPYKUHE B
MPEANOI0KEHUH, YTO TOYKA KPEIUIEHUS MNPY>KUHbI HENMOABUWKHA. OTHOCUTENbHAS
ckopocTh V), =x;. llepeHoCHOE IBMXKEHHE — 3TO MEPEMELIEHUE I'Py3a BMECTE C
(UKCUPOBAHHOW JUIMHOW TIPYXXWHBI (MHAYe, 3aMEHSII TPYKUHY KECTKHM CTEpK-
HeMm). [lepenocnas ckopocts rpy3a 1 Vy, =V, roe Ve — ckopocTh LiEeHTpa Macc Kat-

Ka 2.

Ha puc. 6.39 nokazaHo pacrnpeqeneHue CKOpOCTeM TOYeK KaTka 2, OTKyjAa
1 1.
cinenyert: Ve ZEVB. Nmeem: Vg =V =w3R=03R u V- =5q)3R.

Jl71st Toro 4To0bl HAMTH MOAYJb aOCOTIOTHOM CKOPOCTHU Tpy3a 1, CIpOeKTUPY-

€M BEKTOPHOE PaBEHCTBO TEOPEMBI CIOXKEHHUs CKopocTeil V) =V}, + V], Ha ropuson-
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TalbHyl0 OCh. llomarasi, 4To JBM)KEHUE CUCTEMbI MPOUCXOAUT B IMOJOKUTEILHOM
, S
HanpaBJIeHUU 0TcYeTa 00OOMIEHHBIX KOOPAMHAT, OJIydnuM: V) =X + —Q3R.

Ypasuenus Jlarpanxka Il pona, onuceiBaronye ABUKEHUE CUCTEMBIL:

d( oT oT d| oT oT
o) o g afor) o
8x1 dt 6@3

rae T — KuHeTH4ecKast SHeprus cuctemsr; O, O, — 0000ITIEHHBIE CHIIBI, COOTBET-

CTBYIOLIME 000OIIEHHBIM KOOPANHATAM X1 U (3.

Bblunciaum KMHETUYECKYIO SHEPTUIO CUCTEMBI U BBIpa3uM €€ yepe3 00001IEH-
HbIE CKOPOCTH.

Kunernueckas OHCPIrusa NOCTyHnaTcJIbHOIO ABHIXKCHHUA I'Dy3a 1 ONpEaACIACTCA

|
BBIpAKCHUEM 1] :Elelz’ rae V) cnenyer paccMarpuBaTh Kak aOCONIOTHYIO CKO-

2
1 .
pocts rpy3a. Torma T; :Eml ()'cl + §(p3R) . KaTok 2 cosepiaer miockonapauiensb-

3 . 1.
Hoe JBrkeHue. Kunernueckas sHeprus Katka 1, :ZmZVCZa npuuéM Ve :§(p3R.

3 .
Torma 75 :Emzq)%Rz. Kunernueckass »Heprus Bpamaromerocss 0Joka 3:

1 m3R2

13 =5J3Z(x)% , rae J3, — 0CceBOM MOMEHT MHepuuu Osoka 3, J3, = 5y Oxonya-
1 )
TeNbHO 13 —Zm3(p3R .
Kunernueckas SHEprus CUCTEMBI MMEET B!
1 .1 > 3 ) m3R2 %)
T=h+T+=om(h + S 0sR) ™+ omyp3 R+ 03 =

I ., 1 .. 1 3 1 )
=—mXx; +—m X,z R+| —my +—m>H +—m R~
o AT 193 (8 176" ", 3)@3
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Jagum cructemMe BO3MOYKHOE MEepeEMELIEHUE, IPU KOTOPOM U3MEHSIETCS KOOp-
auHaTta rpysa x; (0x;> 0), a 1pyras KoopauHaTa — yroj noBopota 01o0ka 3 ¢ ocra-
€rcst mocTOssHHON (093 =0). B sTtom ciydae rpy3 1 nBMKeTcs TOpH30HTAJIbHO,
010k 3 1 KaTok 2 — HenoABWKHEIL. [Ipu Takom nBMKeHUU pabOTy OyAET MPOU3BOAUTD
TOJIBKO YIIpYTasi Cujia NPy KUHBI.

Monaynb cunbpl ynpyrocTd NPYXKHHBI NPOMOPLUUAOHAIECH €€ PaCTSIKEHUIO U B

MPOU3BOJIIBHOM IIOJIOXKCHMH Ipy3a paBeH: Fy,, =cAl=cx;. Hanpasienue Cuibl

YIOPYTOCTH MPOTUBOIIOI0KHO PpACTIKEHUIO (CM. puc. 6.39).

CymMa 37€eMEHTapHBIX paboT CUJI Ha 33JaHHOM NEPEMEIIEHNN CUCTEMBI OX| :
04 = —F;;p,0x) = —cx0x;. Otcrona 0boOmenHas cuma ()., COOTBETCTBYIOLIAsE KOOP-
quHare xp: Q, =—cx;=—207x; H.

Janum cucteme Ipyroe BO3MOXHOE MepeMeEIIeHHe, TP KOTOPOM MPYKUHA HE
pactarusaetcs: Ox; =0, a G0k 3 oBepHyIca Ha yroa 0@3: d¢p3> 0. B aTom ciryuae
IIPYKMHA PAaCCMaTpUBAECTCA KaK JKECTKHU CTEP/KEHb, CBA3BIBAIOIIMMN Ipy3 | C men-
TpoM Macc kaTtka 2. B pesynbrare npu noBopote 6;10ka 3 rpy3 1 u Touka C IBUXKYT-
Csl OJJMHAKOBO B TOPH3OHTAJIBLHOM HalpaBieHuHd. Ha 3TOM mepeMenieHun CUCTEMBI

paboTy COBEpIIAeT TOJIBKO Mapa CUil C MOMEHTOM M, mpuitokeHHast K 0y1oky 3. Mwme-

eM 84 = Md@3, U, crenoBaTensHO, 0000meHHas cuna Q=M =5 Hm.

CocraBum YpPaBHCHUA Harpacha, AJIs1 9€T0 BBIYKUCIIMM IIPOU3BOJHBIC OT KUHEC-

TUYECKOM OHCPIuu 110 O606HICHHI>IM CKOpPOCTAM U KOOPpAWHATAM:

or .1 : or 1 . 1 3 1 .2
—=mxX; +—mRQ3; ——= —mRx;+|—my +—-—my +—m R=;
0%, T 11493 50, 2 11X (4 1M Ty 3]@3
or _, or
0x, 003

[TonHbIe IMPOU3BOJHLIC I10 BPCMCHMU:

d|( oT .o ] . d| ol | 1 .. 1 3 1 .2
—| — |FmX; +—mROQ3; —| —— |[F=mRXy +| —my +—my +—m R”.
dt(axj T TR dt[acpJ oM (4 178" 3}‘)3
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[TpupaBHUBast MONHBIE MPOU3BOAHBIE OOOOIIEHHBIM CHUJIaM, MOJyYUM ypaBHeE-
Hus Jlarpanka OKOHYATENIbHO B BHJIE CUCTEMBI aireOpandyeckux ypaBHEHHN OTHOCH-
TEJIbHO YCKOPEHUU X| U (5:

1,02x; +0,12¢p3= —207x;; 0,12%, +0,15¢3 = 5.

Pasperias cucteMy OTHOCUTENBHO YCKOPEHMS X, MOJIy4YUM ypaBHEHHE OTHO-

CUTEIBHBIX KOJICOaHUH Tpy3a:
X +225x =—4.,35.

Pemenne nuHeitHOr0 HEOJHOPOAHOTO MU (HEPEHIINATBHOTO YPAaBHEHUS C TI0-

CTOSHHBIMU KO3 (PUIIMEHTAMHU TMPEACTABIACTCA B BUAE CyMMbl OOIIETO pEIIeHUs

OJIHOPOJTHOTO YPaBHEHUsI M YACTHOTO PELIEHHS HEOJAHOPOJIHOTO: X| = Xopy + Xygery -

OOuiee pemieHrue OAHOPOJHOIO ypaBHEHMS X, = C;sinkt + C,coskt, tae Ci,

OJH

C, — Ipou3BOJIbHBIE MOCTOSIHHBIC; kK — KPYroBasi 4acToTa COOCTBEHHBIX KOJeOaHUM
rpy3a 1, k=+/225 = 15 pan/c. YacTHOe pelieHHE HEOJHOPOTHOIO YpaBHEHUS

UINETCS B BHE KOHCTAHTHI X, = b. [TogcTaBuB €ro B ypaBHEHHE KOJICOAHUIA, TTOITY-

wact
ynuM: b =—0,02.

Taxum oOpazom, ob1iiee pereHne HeOJHOPOAHOTO YPAaBHEHUS

x1(#) = Cysinl 5t + C,cos15¢ - 0,02

HauvanbHast koopauHata X, Ipy3a | ompexpensiercs U3 YCIOBHUS, 4TO B
HAYaJbHBII MOMEHT BpeMeHU MpH ¢ = (0 rpy3 HAXOAWICS B MOJOXKEHUH, MPU KOTO-
pOM TpyKHHA OblJa pacTSHyTa OTHOCUTEIHHO CBOETO HEJAe(hOPMUPOBAHHOTO COCTO-
aHus Ha paccrosHue Aly = 0,05 m. CnenoBarensHo, xy; = 0,05. Iloncrasnsas 3Haue-
HUE HayaJbHOM KOOPAMHATHI B 00Ilee peuieHue HEOJHOPOJHOTO ypaBHEHHUS MpHU
t =0, monyunm: C, =0,07.

OtHOocuTeNnbHAsT CKOpPOCTh Tpy3a | B 000 MOMEHT BpEMEHHU:

X1(t) = C115c0s15¢ — C,15s1n15¢ . I1o ycnoBuio 3a1auu HadanbHasi CKOPOCTh Ipysa 1
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x1(0)=0. Ilocne moACTAaHOBKM HAYaIbHOTO YCJIOBUS B BBIPAXKEHHE IUII CKOPOCTHU
rpy3a 1 nomyunm: C; =0.
OkoHYaTEIHHO ypaBHEHUE OTHOCUTEIBHOTO ABMKEHHS rpy3a 1:
x1(#) =0,07cos15¢ - 0,02 m.
Haiiném ypaBHeHue BpamarenabHoOro ABMkeHHs O0ioka 3. s atoro B nudde-

penuuanpHoe ypasHenue 0,12%; +0,15¢; = 5 moacraBuM 3Ha4eHHE BTOPOU IIPOU3-

BOJHOM  peuieHuss  OTHOCHUTEIbHBIX  Kojebanmii  rpy3a 1.  [lomyumm:

d
¢3 =33,33+12,6cos15¢. Ilonmaras @5 :%, noyyuM uddepeHImanbHoe ypaB-

d
HEHHE MEePBOTO MOPSIAKA: % =33,33+12,6cos15¢, oTkyna HalliéM yriaoBYIO CKO-

pocth Ooka 3: w3 = 33,337 + 0,84sin15¢ + C5.
d\

AH&HOFH‘-IHO, IIOJIOXKHUB W3 = %, HaﬁHéM 3daKOH BpamaTCJIbHOI'0 ABUKCHUA
4

610Ka 3: o3 =16,665t% —0,056c0s15¢ + C3t + Cy .

HauanbHble ycnoBus asuxenus 6soka: npu ¢t =0, ¢3(0)=0, o3(0)=0. Ilox-
CTaBJIsAsl HaYaJIbHBIE YCJIIOBHS B ypaBHEHUs ABWKeHHd, noiayunMm: C, = 0,056, C3 =
=0.

OKOHYATEeIFHO YpaBHEHUE BPAIATEIbHOTO JBIKEHUS OIoKa 3:

@3 =16,665t> —0,056¢0s15¢ + 0,056.
AOGcomoTHOE IBUKEHHE §; Tpy3a 1 mpeacTaBisieTcs CyMMOIl OTHOCUTENLHOTO

M IICPCHOCHOI'O HBHX(CHHﬁZ

s;=x +Sc=x +%R(p3 = 2¢% —0,06c0815¢ — 0,01.
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Ynpaxkuenus

VYnpaxunenue 6.6. Katok Becom A =2P, paguyca r, ABWXKYLIMIcsS 6€3 MPOCKaIb3bl-

BaHMS [0 BEPTUKAIBHOW CTEHE, YJEPKUBAETCA BEPTUKAIBHOU
MPYXUHOHN KecTKOCThI0 C =4P /r, npuKperaéHHON OJTHUM KOH-
LIOM K LEHTpPY KaTKa, APYTMM — K HENOJBWKHOH IOBEPXHOCTU
(puc. 6.40). K Hutn, HamoTaHHOW Ha OapabaH KaTka, MOJBEIIEH
rpy3 2 Becom P, = P. Ha rpy3 neictByer cuia F' =P, K KaTky

MPUIIOKEHA Iapa CUJl ¢ MOMEHTOM M = Pr.

Haiitn 3akoH JBMXKEHHUS Tpy3a 2 U MAKCUMAaJIbHOE PACTs-
YKEHUE MPY>KUHbBI, €CJIA JIBM)KEHUE CUCTEMbl HayajaoCh U3 COCTOS-
HUS IOKOSI IPU He1ePOPMUPOBAHHOM MPYKUHE. Puc. 6.40. Cxema

JBWKCHHS KaTKa
VYnpaxuenue 6.7. I'py3bl 1 12 Becom B4 =20Hu P, =30

H npussizansl k HepacTsokuMoi HUTH. Huth mepeGpo-
D IIEHA Yyepe3 HeMOABMUKHBIE 0J10ku B 1 D 1 0XBaThIBaET
CHU3y HOABWXHBIM Omok 3 Becom P = 40 H

2 (puc. 6.41).
Onpenenutb yCKOpeHUs Ipy30B 1 U 2 U 1ieHTpa
Macc OJioka 3. BecoM HUTH M HEIIOABWKHEBIX OJIOKOB B
u D nipeHeOpeysb.

=

3

Puc. 6.41. Mexannueckas cuctemMa
C IBYMS CTETICHSIMH CBOOOIBI

VYnpaxnenue 6.8. Kartok 1, paguyca r Becom P ka-
TUTCSI IO TOPU3OHTAIBLHON MOBEpXHOCTU. K KaTKy mpuiioxe-
Ha napa cwi ¢ MoMeHToM M = 2Pr. KaTok nepenaér nBuxe- M
HUE HEBECOMOM TeNexke (cM. puc. 6.42). B xy30Be TEIEKKHU
HaXOJUTCS KaTOK 2 TaKoro K€ pajauyca r u Beca P, KOTOpbIi
JIBIDKETCA 110 TOPU3OHTAIIBHOM IMOBEPXHOCTH Ky30Ba MOJ
JIEUCTBUEM CWIbI F = P, NPUIOXKEHHOW B LIEHTPE KaTka.
HaiiTu 3aKk0oH IBUXEHHS IIEHTpPA KaTka 2 OTHOCUTEJIBHO Te-
JISKKH, €CJIU JIBKECHHE CUCTEMbI HAYaI0Ch M3 COCTOSHUS MOKOS.

=

Puc. 6 42. JIBmkeHne KaTKa
B KY30B€ TEJICKKU
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7. OTBETbBI U KPATKHE INOACHEHUA

7.1. OTBeTHI K yIPA)KHEHUSIM IJ1aBbI 1

1.1
= T'=15xH, QO =15«kH.
RA A
Py — S s, Rpcos60° + Tcos60° — R- =0;
A“ T BDDfT
l bl (| /75 ||32 R, — QO+ Rpcos30° +Tcos30° =0;

b S A T ARLS |
60'3 FB b a o o o
- E e ) —Q-§+RBCOS3O -a+ Rpcos60” - b + Tcos30 -(a+c)+
E

Puc. 7.1. PacuétHag cxema

K YIIPaKHEHUIO 1.1 RB = — 3,8 KH, RC = 5,6 KH, RA = 5,3 kH.
1.2
Q =9kH.T =2 kH. T
X 4+ Tcos30° + Qcos30° =0; q al ||soe E
. . ? C y
Y, —Qcos60” + Rg —Tcos60” — F =0; A 21 & A~ F
F”= k: E
c o o ) M B
—Q-—+Rp(b+ccos60")— Fccos60™ + M — GO° w7
2 A 7 & E

—Tc0s60° (b + ccos60°) —Tcos30°(a + ¢sin60°)=0.

Puc. 7.2. PacuétHasg cxema

Rp=10,02xH, X, =-9,53kH, Y, =—0,52 kH. K yIpaxHeHuto 1.2

1.3

O =8xH.T =3 kH.

— X+ T+ Qcos30° =0;

Y, —Qco0s60° - F =0;

—T2bcos30°— F(a+b)+M 4 —M —

Puc. 7.3. PacuétHasg cxema
K yrpakHeHuto 1.3

- Qc0s60°(a + %) — Qcos30° (bcos30°) =0.

M ,=18,61 kH'M, X, = 993 kH, Y, = 6 kH.



1.4
0O =693kH, T =2 xH.
— Xp =T+ Qcos30° + Fcos60” =0;

R —Qcos60° + Yz — Fcos30° =0;

__Qa +Yg| b+ + Ta — Facos60° —
2c0s30° 2c0s30°
Puc.7.4. PacuétHas cxema
— Fcos30°| b + +M =0. K ynpaxuenuio 1.4
2¢0s30°
R,=0,72xH, Xz =-5,5kH, Yz =5,34 xH.
1.5

Puc. 7.5. PacuérHble cxeMbl K yrpakHeHuto 1.5:
a — paBHOBecue O0anku AB; b — paBHoBecue O6anku BC; ¢ — paBHOBECHE TTapa

Xg=Xp, Yg=Y4, Ry =R}y, Ry =R}
Banka AB. AB=r+ BD =r + rctg30°=2,73 m.

X,—Rp+X=0, Y +Y3=0, M +Rp-r—Xg-AB=0.
Banka BC. BE=BD =1,73 M. AC = BCc0s30° =2A4Bcos30°=4,73 m.
Rpcos60° — X =0, REsin60o—Y'B—F=0, Ry - BE—F - AC =0.

[Tap.
Rp — Rpcos60° =0, Ry — P — Rpcos30° =0.
Ry =21,87xH, Yz= 10,94 xH, X5 = 10,94 kH, R, = 10,94 kH;
Ry =20,94kH, X , =0, Y,=— 10,94 xH, M ,= 18,93 kH-m.



banka BD. Q=15 kH.

b b o
Cie |6D° Tc Xp +0co0s60° — R-cos30° =0;
'.-*
J{ 30::?\_:“ | Ia) o o .
e Rl Y5 — 0co0s30° + R-cos60° =0;
s g
’ A% —0% 4+ Ro2a=0.
i, 2
Puc. 7.6. Pacuétnbie cxembl K ynpakHeHuto Ne 1.6: Banka AC. R = R,C-

a — pasroBecHe Gankn BD; b — pasHoBecHe 6aiki AC
X 4+ Ricos60° + Fcos30° =0, Y, — R-cos30° — Feos60° =0
M 4 — R;-cos60° - a + Rp-cos30° - b — Fcos30°(a+¢)=0.
Xp =061 xH, Yp =8,3kH, R-=9,37 xH;
X,4=-8I15kH, Y, =10,11kH, M, =11,65xxH-Mm.

1.7
banka 4B. Q;= 6 xH.

I'=P=3xH.

X+ Ry —Tcos60” + F =0;

Y, -0, —Tcos30° =0;

M 4, —Rg(b+c)cos30° + Q1%+

Puc. 7.7. Pacu€tHble cXxeMbl K ynpaxHeHuto 1.7:
a — paBHOBecue 06anku AB; b — paBHOBecue O6anku BD

+ Tcos30° a + Tcos60° ccos30° —

— Fle+ (b +c)eos30° = 0.
banka DB. O,=3 kH. R = Rjp.

Xp — R —0,c0830° =0, Yy —Q,c0860° =0, M + R (b + c)cos30° +Q2§:0.

XA:_ 1,49 KH, YA = 8,6 KH, MA = 8,86 KH, RB:— 1,01 KH,
Xp=159kH, Y, = 1,5 H.



1.8
[Tap.

Rpcos60° — Rpcos60° =0

Rpcos30° + Rpcos30° — P=0.

banka AC. Rz =Rjp.

X 4 — Rpzcos60° =0;

! o _ .
Y4 —Rpcos30 +F =0; Puc. 7.8. Pacu€rHble cxeMbl K ynpaxHeHuto 1.8:
a — paBHOBecwHe 11apa; b — paBHoBecue O0anku AC

M —RzAB+ F - ACcos30° =0.
X, =289kH, Y, =0xH, M, =—11,55«Hw, Rg=5,77 kH, Rp=5,77 xH.

1.9
XA +RccOS6OO+XB—F:O;
Zn{BI\-‘I =11I‘-.-'I=
A NG Y, + 0c0s30° = 0;
Tna}
_BDD ] 7 Z 4 —Rccos30° —Qcos60° + Zg — P=0;
R 7 M Tl2M AT ]
Afe— L5 M- Qeos60° -3 - 0cos30° 3+ Zy - 4— P-2=0;
gl TR Y
‘ <4 g Rcos60° -3—F-2=0, - Xp-4+F-4=0.
1
X 4=534«H,