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Conepxanue

[TaciopT KOMIIEKTa KOHTPOJIBHO-OLEHOYHBIX CPEACTB.
Pe3ynpTaTel OCBOCHUS Y4COHONH AUCUUIUIMHBL, TIOAJICKALINE TPOBEPKE.
OLEHKa OCBOCHUSA YUEOHOH AUCLIUITIMHEL

@OpPMBI U METOIBI OLCHUBAHHUS.

Konn(ukatop OLEHOYHBIX CPEICTB.

3agaHuA A4/ OUEHKH OCBOCHUS AUCLIUILIHHEL



1. IIacnopT KOMIVIEKTA KOHTPOJIbHO-0LUEHOYHBIX CPEaCTB

B pe3synerare ocBoeHUs y4eOHON auciMmuiMHel OIL03 TexHuueckas MexaHHMKa
obyuarommiics gomwkeH odnagate npeaycMoTpeHHBIMU ®I'OC no CcrneuuaibsHOCTH
08.02.10 CTpoHUTENBCTBO KEIE3HBIX OOPOr, NMyTh M NYyTeBOE XO3sicTBO (basorpas
noarotoeka CIIO) crneayrwlMKU  3HAHUSAMY, YMEHUSIMM, KOTOpPBIE (POPMHUPYIOT
npoecCHOHANBHBIE  KOMIIETEHUMH, X OOIIMMH  KOMIETCHLUHAMH, a TaKxke
JTHYHOCTHBIMH PE3yJIbTaTaMH OCBAMBAEMBIMU B PaMKaX MPOrpaMMBbl BOCTIUTAHMS

VY1 - IpoM3BOAMTE PacyeThl HA CPe3 U CMATHE, KpyUeHHE, H3THO.

B pesynbrarte 0CBOCHUS YUEOHOH IUCLMIUIMHEI O0YUYAIOLIMNACA JOKEH 3HATD!

31 - OCHOBBI TEOPETHUECKOH MEXAHHUKHU, CTATUKH, KHHEMATHKA U JUHAMUKY,

32 - 37IEMEHTBI KOHCTPYKIMIA,

33 - geTanyu MEXaHH3MOB U MALLUH.

OK 1. IToHnMaTh CYIIHOCTh U COLMAIBHYIO 3HAYUMOCTD CBOEH Oyayuiel mpodeccun,
MIPOABIIATE K HEH YCTOHYMBEIA HHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYI) AEATENBHOCTh, BEIOUPATh TUIIOBBEIE METOMBI U
cIIOCOOBI BBITOJIHEHHA MPO{)eCCHOHANIBHBIX 3ada4, OLUCHHMBATE MX S(HMPEKTHBHOCTE H
Ka4yeCTRBO.

OK 3. [IpuHuMaTh peIIeHUs B CTAaHAAPTHBIX U HECTAHNAPTHBIX CUTYALUSAX U HECTH 3a
HUX OTBETCTBEHHOCT.

OK 4. OcyluecTB/iTh MOUCK M HCIOJNB30BAaHUE WH(POpMALUM, HEOOXOIUMOH mId
3 PEKTUBHOTO BBIIIOJIHEHHA IIPOdeCcCHOHANBHBIX 3amad, IIpOoGeCCHOHANBHOIO U
JMYHOCTHOTO Pa3BUTHI.

OK 5. Hcenomp3oBaTb  HMHPOPMAIHOHHO-KOMMYHHKALMOHHBIE  TEXHOJIIOTUH B
npohecCHOHANTBHON AEATENBHOCTH.

OK 6. PaboTaTh B KO/UIEKTHBE M B KOMaHIE, 3P(PEKTUBHO O0WIATECA C KOJUIETaMH,
PYKOBOICTBOM, TOTPEOUTEIIAMH.

OK 7. bpate Ha ce0s1 OTBETCTBEHHOCTH 3a padOTy WICHOB KOMAH/BI (MOIYNHEHHBIX ), 32
PE3YBbTAT BBINOIHEHUSA 3aJaHHHN.

OK 8. CaMOCTOATENBbHO ONpPEAeNsITh 3aJaud NPOQECCHOHATBHOIO U JUYHOCTHOIO
PasBHTHA, 3aHUMATBCA CAMOOOPA30BaHHEM, OCO3HAHHO IUIAHMPOBATH IIOBBILICHUE
KBaTH(DUKALHY.

OK 9. OpueHTHpPOBATHCA B YCIOBUAX YAaCTOH CMEHBI TEXHOIOTHIA B MTPO(ECCUOHANBHOM
ACATENBHOCTH.

ITIK 2.1. Y4acTBOBATh B MPOCKTUPOBAHUU U CTPOUTENBCTBE JKENE3HBIX AQPOT, 3JaHUIN U
COOPYKEHHH.

IIK 2.2, IIpou3BOOUTH PEMOHT U CTPOHUTEIBCTBO IKEJIEC3HOMOPOKHOIO MyTH ¢
HCTOIB30BAHUEM CPEICTB MEXAHU3ALIUH.



[IK 2.3. KoHTponMpoBaTh KAueCTBO TEKYLIETO COOEPXKAHUA IYTH, PEMOHTHBIX H
CTPOHUTENBHBIX PadoT, OPraHU30BEIBATH HX MPHEMKY.

JIP 10 3aloraumiica o 3alUUTE OKPYKAKIIECH Cpeapl, COOCTBEHHOH M 4yXKOi
0€3011aCHOCTH, B TOM UHCIIE IIH(POBOIA.

JIP 13 TOTOBHOCTH OOYYAKOLIErOCs COOTBETCTBOBATE OKUIAHUAM pPadOTOAATENCH:
OTBETCTBEHHBIH COTPYAHMK, OUCLHUIIMHAPOBAHHEIN, TPYIOIOOUBEIN, HAUCICHHBIH Ha
NOCTHKEHHE IIOCTaBACHHBIX 3anad, >(PPEKTUBHO B3aUMOIEHCTBYIOIIUN ¢ YICHAMH
KOMAHIBI, COTPYAHUYAOIIHHA ¢ IPYTUMH JIFOAbMH, IPOSKTHO MBICIIALIMA.

JIP 27 TlposBasiomiuii CHOCOOHOCTH K HEIPEPBIBHOMY Pa3BUTUIO B 0ONacTH
npohecCHOHATBHBIX KOMMNETEHITHIT U MEKIUCLUMITIMHAPHBIX 3HAHUIL.

JIP 30 OcyluecTBAAIOIWMA TOUCK W MCMOJIB30BaHUEe MHGOPMALIUH, HEOOXOAUMOMN ans
3((pEeKTUBHOIO BBIIIOIHEHHS PA3IHYHBIX 3a4a4, IPOPECCHOHATBHOIO U JHYHOCTHOIO
Pa3BUTHA.

DopMOii aTTecTaLKUU 10 YICOHOH JUCLIMILIMHE SBJSAECTCS IK3aMEH.



2.Pe3yabTaThl 0OCBOEHHUS YUeOHOI AHCHHILTHHBI, MOAIeKALHe NPOBepKe.

2.1.

B pesynpTate arrecTaunu no y4eOHOM IUCUUIUIMHE OCYLIECTBISACTCS KOMIUIEKCHAS

MpOBEpKa CIEAYIOWMX YMEHUH M 3HAHWM, a Takke AUHAMHKA (OpPMUPOBAHUA
00X, MPOhHECCUOHANBHBIX U KOMIIETEHUHI, TMYHOCTHBIX PE3YABTATOB B paMKax

NporpaMMel BOCIIHTaHHUA .

PesynpTaTel 00yUeHUS:
YMEHU, 3HAHUA U 001IHe
KOMIMETEHIIMH

[ lokazaTenu OLeHKU
pe3yibTara.

DopMa KOHTPOJIA U
OLICHUBAHU L.

VY1 npou3BOAUTH pacdeThl Ha cpe3 U

CMATHE, KPyUYEHHE, H3rud,

OK 1. IToHuMaTh CYLIHOCTD H
COLHANIbHYIO 3HAYUMOCTb CBOEI
Oyayiued

npodeccuu, NposABJIATH K Heil
YCTOHYHBBIA HHTEPEC.

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO AEATENbHOCTD,
BBIOHPATH THIIOBBIE

METOIbI U CIIOCOOBI BEIMOIHEHHA
npodeccuoHaNbHBIX 3a7a4,
OLIEHHBATh HX

3¢ HEKTHBHOCTD H KAYECTBO.
OK 3. IIpuHuMaTh peLieHys B
CTaHOApPTHBIX U HECTAaHOAPTHBIX
CHTYALMAX M HECTH 33 HUX
OTBETCTBEHHOCTb.

OK 4. Ocy1uecTBasATh MOUCK H
UCTIONb30BaHHE HHPOPMALUHY,

HeoOX0AUMOH AN 3PHEKTHBHOTO

BBINOJIHEHHS MPOGECCHOHATBHBIX
3aja4,

npodeccHoHaIbHOTO U
JHUYHOCTHOTO PAa3BUTHAL.

OK 5. Hcnonb3oBatk
HH(pOPMaLHOHHO-

KOMMYHHKaUHOHHDBIC TEXHOJIOTIHH

B NPo¢eCCHOHANBHOI
J€SATENbHOCTH.

OK 6. PaboTaTb B KOJUIEKTHUBE U B

KoMaHze, 3¢ ¢pekTHBHO o0LIaThes
¢ KOJUIEraMH, PYKOBOACTBOM,
NOTPEOUTEAMH.

OK 7. Bpatb Ha cebs

OTBETCTBCHHOCTL 3a pa60Ty YJICHOB

KOMaH]IblI
(MOAYHHEHHBIX ), 32 PE3yJIbTaT
BbINOJIHEHUA 3aJaHUH.

ITocTpoeHue 3mop
MPOOOJIBHBIX CHJI, HOPMAJIBHBIX
HanpsekeHuil. OnpenenexHue
nepeMeLIeH s Modoro
MoMepeuHoro ceueHus dpyca.
ITocTpoeHHe aHarpaMMel
PacCTSKEHHS U CHKATHS.
BrinonHeHue NpoBepoYHbIX U
MPOSKTHPOBOYHBIX PACUETOB Ha
MPOYHOCTD MPH PACTSIKEHUH U
C/KATHH.

BrinonHeHHe NpoOBEepOYHBIX H
MPOEKTHPOBOYHBIX PACHETOB
OONTOBbIX, LUIMOHOYHBIX,
3aKJIEMOYHbIX, MalbLUEBbIX U
CBAPHBIX COCIUHEHUI.

INocTpoeHHe 3MI0pP KPYTALLINX
MOMEHTOB, BbIMOJHEHHE
MPOBEPOUHBIX U
MPOEKTHPOBOUHBIX PACHETOB HA
MPOYHOCTb H KECTKOCTh MPH
KPYyYEHHH.

ITocTpoeHHe 3Mp NONepPevHbIX
CHJT M U3rHDAKIHX MOMEHTOB
TPH MPsIMOM MOMepeYHOM
u3rude. Beinonnenue
NPOBEPOUHBIX U
MPOEKTHPOBOYHBIX PACHETOB
NpsMbIX OpycbeB U3 YCIOBUA
MPOYHOCTH U JKECTKOCTH.

DKcnepTHOe HalmoaeHHe Ha
NPaKTHYECKHUX 3aHATHSX,
OTBETHI HA KOHTPOIIBHBIE
BOTPOCHI, BLIMOJTHEHHE
HHOUBUOYATbHBIX 3a0aHHI,
¢$poHTaNBHBIH ONPOC, TEKYLIHHA
KOHTPOIb B opme
TeCTUPOBaHUS, OLEeHKa
CaMOCTOSITENIbHOM palboThI.

HabnroneHue 3a 1eareJbHOCTBI)
o0yuarmXcs B MpoLecce
OCBOEHHs 00pasoBaTeNbHOM
NPOrpaMMEIL.

becenrl ¢ pykoBoautenamMu
NpeanpUATHIA
NPOU3BOACTBEHHOMN MPAKTHKH.

BrinonHeHHe U 3aluTa
NabopaTOPHBIX U MPAKTUYECKHX
pabot. Homaiunas padorta.

Texyluii KOHTPONb B Gpopme
KOHTPOJBHBIX U TECTOBBIX
3agaHuit no TeMaM yuedHoI
OUCLIUTITHHBIL.

TekyLuit KOHTpoOnb B popMe
KOHTPOJBHBIX U TECTOBBIX
3aJaHHI O TeMaM y4eOHOH
OUCLMIUIHHBL. PPOHTANBHBIH U
WHAHBUOYANBHBINA OMPOC BO
BpeMd ayIUTOPHBIX 3aHATHUH

Ouenka ypoBHs
npodeccHOHaNM3Ma
o0yuaromuxcs npu
BBIMMOJHEHHH MNMPAKTHYECKHX H
nabopatopHeix pador. QueHka




OK 8. CaMOCTOATEIbHO ONPEnenaTh
3aga4u npogeccHoHaabHOro U
JIMYHOCTHOTO Pa3BUTHA,
3aHMMATbCA CAMOOOPA3OBAHHEM,
OCO3HAHHO

MJIaHUPOBATh MOBLILIEHHE
KBaJIH(UKALIHH,

OK 9. OpueHTupoBaThecs B
YCJIOBHAX YaCTOH CMEHBI
TEXHOJOTHHA

B NpodeccHoHaNbHOM
JEATEJNBHOCTH.

CaMOCTOATENBHOH paboThL.

31 OCHOBBI TEOPETHYECKOH
MEXaHUKH, CTATHUKU, KHHEMAaTHKH H
OUHAMHUKH.

OK 1. IToHumaTh CYLIHOCTD H
COLIHAJIBHY 3HAYHMOCTb CBOEH
Oyayiued

npodeccuu, NpoABIATH K Hell
YCTOHYHBBIA HHTEPEC.

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO AEATENbHOCTD,
BbIOMpaTb TUMOBbIE

METOJbI H CIIOCODBI BBINOIIHEHHS
npodeCCHOHANBHBIX 3a7a4,
OLIEHHBATh UX

3 PeKTUBHOCTD U Ka4eCTBO.

OK 3. IlpuHuMaTh peLueHus B
CTAHAAPTHBIX H HECTAHJAPTHBIX
CUTYaLUAX U HECTH 3@ HHX
OTBETCTBEHHOCTb.

OK 4. OcyecTBIsaTh NOHCK U
HCMONb30BaHHE HHPOPMALIHH,
HeoOxoaumMoft a1 3¢ eKTHBHOrO
BBINOJIHEHUA MpodhecCHOHaNbHBIX
3ajzad,

npodeccuoHaIbHOTO U
JIMYHOCTHOTO Pa3BUTHA.

OK 5. Hcnonp3oBath
HH(POPMALIMOHHO-
KOMMYHHKaLHOHHbIE TeXHOJIOTHH
B npodecCHOHaNbHOM
NeATeIbHOCTH.

OK 6. PaboraTh B KOJUIEKTHBE U B
KoMaHze, 3¢p¢pekTHBHO o0LIaThes
C KOJIJIEraMH, pyKOBOIOCTBOM,
NOTPEOUTEAMH.

OK 7. Bpatb Ha cebs
OTBETCTBEHHOCTD 32 paloTy WIeHOB
KOMaHIbl

(MOAYHHEHHBIX ), 32 PE3yJbTaT
BBITIOJIHEHH A 3aJJaHHH.

IlpencrapiaeHue o ponu u

3HAYCHHH MCXAaHHKH B TCXHHKC.

OnpexneneHue MaTepUanbHOM
TOYKH H aDCOJNKOTHO TBEPACTO
Tesna. Tumel ¢Bsizel U
HanpaBleHHe peakUuii
naeanbHbIX CBA3el.

OnpeneneHue YHCIEHHOTO
3HA4YEHHUs U HAMpaBleHHUA
PaBHOOEHCTBYIOWEH CHITBI
rpapH4ecKHM U
AHAIMTHYECKHM CIIOCOOAMH.
YcioBHE paBHOBECHS TIIOCKOH
CUCTEMBI CXOASALUMXCS CUIT.

JleficTBHE Mapbl CUI HA TEJIO.
CeoticTsa nmap cun. YcioBue
PaBHOBECHS.

YenoBue paBHOBECHS TUIOCKOH
CHCTEMBI POU3BOIIBHO
PAacIONOKEHHBIX CUIT.
Onpenenenue peakuuit cpazeit
LIAPHHPHO-CTEPKHEBOH
CHCTEMBI, OnOp OanO4HbIX
CHCTEM, BCE BUABI HATPY30K.

OnpeneneHne MOMEHTA CHIIBI
OTHOCHTEJIBHO OCH, YCIIOBHE U
ypaBHEHHE PaBHOBECHS
MPOCTPaHCTBEHHOMN CHCTEMBI
CXOMLIMXCS H TPOH3BOJIbHBIX
CHJL.

I'pyrnnel coopy KeHUI,
reOMeTPHYECKH H3MEHSEMBIE U
HEHU3MEHSIEMBIE CHCTEMBI; TPH
CTENeHH CBOOOAbI; YCIOBUS
oOpa3oBaHus abCOMOTHO
’KECTKHX CTEPXKHEBBIX CHCTEM,
MOHATHE O PepMax; MeTox

DKcnepTHOe HabMaeHHE Ha
NpPAKTUYECKUX 3aHATHAX,
OTBETHI Ha KOHTPOJbHEIE
BOI'IpOCbI, BBINTOJIHEHHE
HHI[HBHJZ[yaHbeIX 3a11a1—mfi,
GhpOoHTANBHEIH OMpoc, TeKy Wit
KOHTpOJNb B popMe
TCCTHIJOB&HHH, OLICHKa
CaMOCTOATENBHOH paboThl.

HadnoneHue 3a 0eaTenbHOCTBIO
00y4aroUHXCsl B IPOLIECCE
OCBOEHHs 0OPa30BATENbHOMH
NPOrpaMMbl.

becens! ¢ pykoBOAUTEISIMU
NPeanpPUsATHH
NPOU3BOACTBEHHOH NPAKTHKH.

BrinonHeHue u 3amuTa
1abopaTOPHBIX U NPAKTHHECKUX
pabor. omainss padora.

TexkyLuit KOHTpOnb B popMe
KOHTPOIBHBIX H TECTOBBIX
3aJaHHI N0 TeMaM y4eOHOH
JOUCLHUITTHHBL

Texyluii KOHTPONb B Gpopme
KOHTPOIIBHBIX H TECTOBBIX
3agaHui no TeMaM yuedHoi
OUCUUIIHHBL. PpPOHTANBHBIA H
HHAMBUAYAIIBHBIH ONPOC BO
BPEeMs1 Ay IHTOPHBIX 3aHATHIA

OueHka ypOoBHS
npoeccuoHanu3Ma
O0YHarOLIHXCsl ITPH
BBIMOJTHEHUH MPAKTHYECKHX
naGopatopHbix pador. OueHka
CaMOCTOATENbHOH paboThl.




OK 8. CaMOCTOATEIbHO ONPEnenaTh
3aga4u npogeccHoHaabHOro U
JIMYHOCTHOTO Pa3BUTHA,
3aHMMATbCA CAMOOOPA3OBAHHEM,
OCO3HAHHO

MJIaHUPOBATh MOBLILIEHHE
KBaJIH(UKALIHH,

OK 9. OpueHTupoBaThecs B
YCJIOBHAX YaCTOH CMEHBI
TEXHONIOTUH

B NpodeccHoHaNbHOM
JEeATENBHOCTH.

BBIPE3AHUSA Y3IIOB, METOA
CKBO3HBIX CEHEeHHI.

YpaBHEHHS NBUKEHUS,
CKOPOCTb H YCKOPEHHE TOUKH
TMpH eCTECTBEHHOM criocode
3aJaHus OBUKEHHA. POpMYTIb
PaBHOMEPHOTO H
PABHONEPEMEHHOIQ IBHKEHUS.

VpaBHeHHe BpallaTeNbHOro
ABHXKEHHSA TEJa, yIIoBas
CKOPOCTB, YIJIOBOE YCKOPEHHE.
BripaskeHue CKOPOCTH,
HOPMAJbHOTO, KacaTelbHOTO U
TTOJIHOTO YCKOPEHHS Hepes
YITIOBYH) CKOPOCTB U YITIOBOE
yckopeHue. CBs3b yrI1oBoi
CKOPOCTH M YacTOTBI
BpaILEHUA.

3amauu OHHAMHKH, OCHOBHBIC
aKCHOMbI JHHaMHKH.

OnpeneneHue YHCIEHHOTO
3HAYEHHUA H HaﬂpaBHeHllﬂ CHJIBI
MHEPLIUH MPH NPAMOTHHEHHOM
1 KPHUBOJIMHEHHOM JBHKEHUSAX,
METQIHKY pELIEeHHs 3a1a4 ¢
MOMOIIBK) METONA
KHHETOCTATHKH.

Onpenenenue paboTel 1
MOLIHOCTH MPH
MOCTYMaTENbLHOM U
BpallaTeIbHOM ABHKEHHSIX
tena. Onpenenenune KITH,
k03¢ prLHEHTa TPpEHHS
CKOJIbKEHHUs, KO3 puuueHTa
TPEHHUs KaYeHHUs.

32 neranu MEXaHH3MOB H MALIHH,
3NEMEHTBI KOHCTPYKLIHH

OK 1. IloHuMaTh CYLUHOCTb U
COLIHANIbHYIO 3HAYUMOCTb CBOEHl
OynyLuei

npodeccuu, NposABJIATH K Hell
YCTOHYHBBIA HHTEPEC.

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO AEATENBbHOCTb,
BBIOHPATH THIIOBLIE

METOIbI U CIIOCOOBI BEIMOIHEHHA
npodeccuoHaNbHBIX 3a7a4,
OLIEHUBATh HX

3P HEKTHBHOCTD H KAYECTBO.

OnpeneneHue MalHHBL H
MEXaHH3MAa, OCHOBHBIE HX
4aCTH, OCHOBHBIE 3a1a4H
TEXHHUYECKOTO Tporpecca B
00AaCTH MYTEBOIO H
CTPOHTENIBHOTO
MaLIUHOCTPOCHHS.

JIOCTOHHCTBA, HEOOCTATKH,
00NacTh NPHMEHEHHS CBAPHBIX,
KJIEEBLIX, PE3bOOBEIX,
LINIOHOUHBIX, LIJTHLEBBIX
coenuHenuii. Mx
CPaBHHTENIbHYK)

DKcnepTHOe HabMAeHHE Ha
NPAKTHYECKHUX 3aHATHSX,
OTBeTHl Ha KOHTPOJbHBIE
BOMPOCHI, BLIMOJTHEHHE
HHOMBHAYAJIbHBIX 3aaHHIi,
$pOoHTANBHBIH ONPOC, TEKYLIHHA
KOHTPOIb B popMe
TEeCTUPOBAaHHUS, OLICHKa
CaMOCTOATENbHOH paboThl.

HadnroneHue 3a AeaTeNnbHOCTBIO
o0yqaroUuXcs B npouecce
OCBOEHHs QOPa30BATENbHOMH




OK 3. IlpuHuMaTh peLieHus B
CTaHOApPTHBIX U HECTAaHOAPTHBIX
CUTYaLUAX U HECTH 32 HHX
OTBETCTBEHHOCTb.

OK 4. OcyecTBisaTh NOHCK U
UCTIONb30BaHHE HHPOPMALUHY,
HeoOxoauMoft A1 3¢ eKTHBHOTO
BBINOJIHEHHS NTPOHECCHOHABHBIX
3a1a4,

npodeccuoHaIbHOTO U
JIMYHOCTHOTO Pa3BUTHA.

OK 5. HUcnonb3oBath
HH(POPMALIMOHHO-
KOMMYHHKaLHOHHbIE TeXHOJIOTHH
B npodecCHOHaNbHOM
NeATeIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE H B
KoMaHze, 3¢p¢pekTHBHO o0LIaThes
¢ KOJIJIEraMH, PYKOBOICTBOM,
NOTPEOUTEAMH.

OK 7. BpaTb Ha cebs
OTBETCTBEHHOCTD 32 paloTy WieHOB
KOMaHIbl

(MOAYMHEHHBIX ), 32 PE3YyJIbTAT
BBINOJHEHUA 3aJaHUH.

OK 8. CaMOCTOATENbHO ONpeneNaTh
3a7a4H NPO(PECCHOHATBHOIO H
JHUYHOCTHOTO Pa3BHUTHS,
3aHHMAThCsA CaMOOOPa3OBaHUEM,
OCO3HAHHO

MTAHUPOBATH MOBBILIEHHE
KBAJTHDHKALIHH.

OK 9. OpueHTHpOBaTLCA B
YCJIOBUAX YaCTOH CMEHbI
TEXHOJIOTHH

B Npo¢eCCHOHANBHOI
IeATeIbHOCTH.

IK 2.1. PazpabarbiBaTh
TEXHOJIOTHYECKHE MPOLIECCHI
MPOU3BOACTBA

PEMOHTHBIX paboT
KeJIe3HOOOPOKHOTO MYTH U
COOPY>KEHHH.

IK 2.2. [TpoH3BOAHTL PEMOHT H
CTPOUTENBCTBO KeJe3HOOOPOKHOTIC
MYTH C UCTOJb30BaHHUEM CPEIOCTB
MeXaHH3ALHH.

IK 2.3. YVyacTBOBaTH B
MPOEKTHPOBAHUH U CTPOUTENBCTBE
KeJIe3HbIX

JOPOr, 3JaHUI U COOPYKEHUH

XAPAKTEPHCTHKY .

ITpuHuun padoTel, YCTpOHCTBO,
JOCTOHHCTBA U HEOCTATKH,
00nacTb NPHMEHEHHS,
KJaccH(pHKaLMIo nepenay
BpalLATENIbHOIC ABHIKEHHUS.
KuHeMaTHuecKkHe H CUIIOBbIE
COOTHOLLUEHHS B NePEAATOUHBIX
MexXaHu3Max. PopMynbl ans
onpeneneHys nepesaToyHoro
OTHOWIEHHs H KO3 PpHLHEHTA
MOJIE3HOTO NeHCTBHA
MHOTOCTYTIEHYATOH MEPEeIaqH.

YeTpoieTBO U MaTepHABI
(hPUKLUHOHHBIX Nepeaay.
dopMyibl ang
KHHEMaTHYeCKOro U CHIOBOTO
PacyeTos.

YCTpolCTBO U MPUHLLHI
padoThbl, KTacCUPUKALHI0 U
CPaBHHUTEJIBHYK) OLEHKY
3ybuaTeix nepeaay. OCHOBHBIE
XapakTepUCTUKH 3y04aToro
3auervieHus. ['eoMeTpuueckue,
KHHEMATHYECKHE U CHJIOBBIS
COOTHOLUEHHS 3y0uaThIX
nepenad. OCHOBBI pacueTa Ha
KOHTaKTHYIO MPOYHOCTb U
U3rud.

ITpuHuun padoThl, YCTPOHCTBO,
reoMeTpUYecKue U
KMHEMATHYE€CKHE COOTHOILEHHS
uepBAYHbBIX nepenay. Buasl
paspylUeHUH U KpUTEPUH
padoTOCOCOOHOCTH.

I'eoMeTpHUeCKHE 3aBUCHMOCTH
pPeMeHHBIX nepeaad, GopMyiel
1714 pacyeTa NepeaaTouyHoro
OTHOLUEHHs! peMEHHOH
nepesaqH.

OcCHOBHbIE MapaMeTpHl,
KHHEMaTHKY U T€OMETPHIO
LenHpx nepeaad. Kpurepuu
padoTOCNOCOOHOCTH.

Kpurepun pabotocnocoSHOCTH,
pacueTHbIe POpMyJIBI IS
NPOBEEHUs]

NPOrPaMMBl.

becenrl ¢ pykoBoauTeIAMU
NPeanpPUsATHH
NPOU3BONCTBEHHOH MPAKTUKH.

BrinonHeHue u 3aluTa
1abOpaTOPHBIX U NPAKTHYECKUX
pabor. Jomainssa padora.

TekyLiuit KOHTpONb B popMe
KOHTPOJBHBIX U TECTOBbBIX
3aJaHHI MO TeMaM y4eOHOH
JOUCLUITTHHBL.

TekyLuit KOHTpOnb B popMe
KOHTPOIIBHBIX H TECTOBBIX
3aJaHHI O TeMaM y4eOHOH
OUCLUUIAUHBL. PPOHTANBHBIA H
WHAUBUAYANbBHBIH OMPOC BO
BpeMS ayOUTOPHBIX 3aHATHIA

OueHKa ypOoBHS
npog)eccHOHANH3MA
O0YHArOLIHXCSl ITPH
BBIMIOJTHEHHH NPAKTHHECKHX H
naGopatopHbix pador. OueHka
CaMOCTOATENBbHOH paboThl.




NPOEKTHPOBOYHOIQ pacyeTa
BAJIOB U OCeIi.

JIOCTOHHCTBA, HEOOCTATKH,
odnacTh MPHMEHEHHs Orop
CKOJIbKEHHS U KaYeHHUs,
MaTepHa U CMas3Ky
MOILIMITHUKOB.

HasHaueHue, KnaccuPUKALHIO,
YCTpOHCTBO My(PT.

HasHaueHue, OCHOBHbIE
napaMmeTpbl, JOCTOMHCTBA U
HeOOCTAaTKU peayKTOpPOB
OCHOBHBIX THITOB.

JIP 10 3adorsmmiics © 3ammTe
OKpy:Karowwei cpenbl, cobcTBeHHOR
U 4dyxoil Oe3omacHOCTH, B TOM
quciae U poBoii.

- NPOsABIEHHE
5KOJIOTHYECKON KYIbTYpBI,
Oepe;KHOr0 OTHOLIEHHUA

K POIHOH 3e€MJi¢, IPUPOIHBIM
dorarcrBam Poccuu u mupa;
- JeMOHCTpaUus yMeHHH
H HABBIKOB Pa3yMHOIO
MPHPOAOTIONb3OBAHHS,
HETEPINHUMOro OTHOLUEHHS K
OeHCTBUAM, MMPUHOCSILHM Bpel
3KOJIOTHH,

- NPOSABIEHHE KyJIbTYPbI
notpeGaeHus uHGoOpMaLUH,
YMEHHH 1 HaBbIKOB
NOJIb30BAHUS KOMITBFOTEPHOH
TeXHHKOH1, HaBBIKOB 0TOOpa U
KPHTHYECKOro aHanusa
HHPOPMALIUH, YMEHHS
OPHEHTHPOBATLCS B
HH{(pOPMALIHOHHOM
NPOCTPAHCTBE,

HadnroneHue 3a 1eareJbHOCTBI)
o0yuarmXcs B pouecce
OCBOEHHs 00pa3oBaTeNbHOM
NPOrpaMMEIL.

OLeHKa BBIMOIHEHHS
nabopaTOPHBIX U
npakTHyeckux pador. OueHka
CaMOCTOATENBbHOH paboThl.

JIP 13 '0TOBHOCTE 00YHAKOLLErocs
COOTBETCTBOBATH OXKHIAHHAM
paboTonaTeneii: OTBETCTBEHHbII
COTPYAHHK, JUCLUTUTHHUPOBAHHBIH,
TPYIOIOOHBBIH, HALIEJICHHBIH HA
JOCTHIXXEHHE NMOCTABJICHHBIX 3a7a4,
3¢ dexTHBHO B3aUMOAEHCTBY LU
C YWIeHaMH KOMaHbl,
COTPYAHHYAKLIHH ¢ APYTHMH
JIKOABMH, MPOEKTHO MBICIIALLHIH.

-NIPOsIBJIEHHE
BBICOKONPOGECCHOHATBHOH
TPYAOBOH aKTHBHOCTH,

- KOHCTPYKTHBHOE
B3aHMOOeCTBHE B yUeOHOM
KOJNEKTHBe/Opurane;

- OCMOHCTpAaLHA HABBIKOB
MEKIIHYHOCTHOIO ACJIOBOTO
061[[61—1“7{, COLUHANLHOTO
HMHIKa,

Ouenka ypoBHs
npodeccHoHanu3IMa
o0yuaromuxcs npu
BBIMIOTHEHHH TIPAKTHUYECKHX U
nabopatopHbix pador. QueHka
CaMOCTOATENBHOH paboThL.

JIP 27 TIposBnsiowuii crnocoGHOCTH
K HENPEPbIBHOMY Pa3BHUTHKO B

-IEMOHCTpaLUs HHTEpeca K
Oyayweit npodeccun;

OueHka ypoBHS
npogeccuoHanu3Ma




00s1acTH NpOHeCCHOHATBHBIX
KOMIETEHLHI U
MEKINCLIUTIMHAPHBIX 3HAHU.

-OTBETCTBEHHOCTD 34 PE3YJIbTAT
yueOHOI HeATeNbHOCTH U
MOATOTOBKU K
npodecCHOHANBHOI
JEeSTENbHOCTH,

O0YHarOUIHXCSl ITPH
BBIMOJTHEHHH MPAKTHYECKHX H
naGopatopHbeix pador. OueHka
CaMOCTOATENbHOH paboThl.

JIP 30 OcyiecTBAAWNHA MOUCK U
HCMONB30BaHHE HHPOPMALIHH,
HeoOX0AUMOH A1 3P PEKTHBHOTO
BBITNIOJIHEHUA Pa3fIMUHbIX 3a0ay,
npodeccuoHaIbHOTO U
JIMUHOCTHOTO Pa3BUTHA.

- MIPOSIBJIEHHUE KYJbTYPbI
notrpedneHus HHGOPMALIHH,
YMEHHH H HaBbIKOB
MOJb30BAHMS KOMITBIOTEPHOH
TEXHUKOIi, HaBBIKOB O0TOOpa U
KPHTHYECKOIQ aHAJIH3a
HH(pOPMALIHH, YMEHHS
OpPHEHTHPOBATLCA B
MHGDOPMaLIMOHHOM
MPOCTPAHCTBE,

HadnoneHue 3a 0eaTenbHOCTBIO
00y4aroUHXCsl B IPOLIECCE
OCBOEHHs 0OPa30BATENbHOMH
NPOrpaMMbl.

OLeHKa BBIMOIHEHHS
nabopaTOpPHBIX U
npakTHyeckux pador. OueHka
CaMOCTOATENBbHOH paboThl.




3. OueHka ocBOeHHS Y4eOHOI THCIUTNIHHBI:

3.1. DopMBI U METOABI KOHTPOJIAL.

[IpeaMEeTOM OLICHKM COy)KaT YMEHMS M 3HaHus, npeaycMoTrpeHHble OI'OC mo

aucupminHe OIT.03 TexHuueckas MExaHMKa, HAMpaBIeHHbIE Ha (POPMUPOBAHKE OOLIKUX
U TIPOPECCHOHATBHBIX KOMIETEHIINM, a TAKKE JIMYHOCTHBIX PE3Y/IBTATOB B paMKax
IIPOrPaMMBI BOCIIATAHHA.
KoHTpoab H oueHKA Pe3ybTaTOB OCBOCHUS YUYEOHON OUCUUIIUHBLL OCYIUECTBASETCS
IIPENOAABATENEM B IIPOLECcCce NPOBEACHHUA MPAKTHYSCKUX M J1abOpaTOPHBIX 3aHATHH,
KOHTPOJIBHBIX PadoT, & TakKe BBIMNOJHEHUS O0YUYAIOUIMMUCS TECTOBBIX U JOMALIHUX
3agaHui. [IpOMEKyTOUHBIA KOHTPOJIb IPOBOAMTCA B (OPME KOHTPOJBHBIX padoT U
HUTOIOBOTO OIIPpOCA: BHIIIOJHEHBI M 3aQUTEHBl BCE JIAOOPATOPHBIE U NPAKTHUECKUE
paboThl, BHIMOTHEHEl HA MOJIOKUTEIBHYIO OLIEHKY KOHTPOJIBHEIE padoTel. WTOroBeIi
KOHTpOIb B ¢opMme 3K3aMeHa. CTyIEHT OOMYLICH OO 3K3aMEHA, €CJIM BBIIIOJHEHEI U
3auTeHbI TA0OPATOPHBIE U IPAKTUYECKUE PAdOTEHI



KoHTpo./ib H oOIleHKa 0CBOCHHSI Y4eOHOIH AHCIHIIHHBI 0 TeMaM (pa3aesiam)

Inement Y|

PopMBI H METOABI KOHTPOIS

Tekymui KOHTPONDL

Py0exHblH KOHTPOIb

IIpomesxkyTounan arrectauus

DopMbl Mposepsaembie OK,IK, Dopmbl IMpoBepsaemble ®opma Mposepsaembie OK,IK,
KOHTPOJS Y, 3,JIP KOHTPO/IS OK, K, Y, 3,JIP KOHTPO/IS Y, 3P
Pasaea 1. OcnoBra 3 ¥1,32,0K 2,0K 4, 0KS5, > ¥1,31,32,33,0K 1, 0K 2,
TCOPCTHNCCROF OK 6,0K7,0K 8, 1IK 2.1, OK3, OK 4, OK 5, OK6, OK7,
MCXAITHIKH JP1¢, P13, N1P27, AP30 OK 8,0K4%, 1K 2.2, 1K 2.1,
Iy 2.2, 1K 2.3 JIP10, JIP13,
JAP27, AP30
Tema 1,1, Craruka, YO, CP 31,0K2, 0K 4, 0K 5, 0K KP Ne 1 31, OK 2, OK 4, OK5, OK
OcHOoBHBIE HOHWTHS 8, JIP10, JIP13, JIP27, JIP30} 6, 0K 7, OK 8, JIP10,
H AKCHOMBI CIATHKN JIP13, JIP27, JIP30
Tema 1.2, TLnockas YO, IPNe 1, | 31, 0K 2, OK 4, OK5, OK ¢,
CHCTEM:A CHIL NnPNe2, T,CP | OK 7, OK 8, JIP10, JIP13,
JAP27, JIP30
Tema 1.3. Craruka ¥YO,CP 31, 0K 2, 0K 4, OK 5, OK
COOPYKEHNI, 8, JIP10, JIP13, IP27, JIP30
Tenia 1.4, YO, CP 31, 0K 2, 0K 4, OK 5, OK
[IpecTpancroennan 8, IP10, JIP13, IP27, JIP30
CHCTEMA CHJL,
Tena 1.5, YO, IIPNe 3, 31, 0K 2, 0K 4, OK 5, OK
KHneMarHRA. T, CP 6,0K 7 ,0K S, JPI1Y,
JP13, JIP27, 1P3¢
Tema 1.6, YO, T, CP 31, 0K 2, 0K 4, OK 5, OK




JAuHamnka,

8, JIP10, JIP13, JIP27, JIP30

Pasznen 2. KP Ne 2, ¥1,32,0K2,0K4,0K5, ¥1,31,32,33,0K1,0K 2,
ConpoTneiacimne OK 6,0K7,0K 8§, 11K 2.1, 0K3, OK 4, OK 5, OKé, OK7,
MATEPHAIOB, 3 JIP10, JIP13, JIP27, JIP30 OK 8, 0K Y%, 11K 2.2, 1K 2.1,
K 2.2, 11K 2.3 1P10, J1P13,
JIP27, JIP30

Tema 2.1, YO, T, CP ¥1,32, OK 2, 0K 4, 0K 5,
ConpoTneiacimne OK 8, IIK 2.1, J1P10, 1P13,
MATCPHATIOB, JAP27, 1P30
OCIUBILIC
NOTOKCINSL
Tema 2,2, YO, JIPNe1, | ¥1,32, 0K 2,0K4,0KS5,
Pacrskenne n T, CP OK 6, OK 8, IIK 2.1, JIP10,
CHATHC. JAP13, 1P27, AP30
Tema 2.3, Cpes n YO, T,CP ¥1,32,0K 2, 0K 4, 0K 5,
CMuTHE, OK 8,1IK 2.1, JIP10, JIP13,

JP27, JIP30
Tema 2.5, H3irud, YO,NPNe 2, | ¥1,32,0K2,0K4,0K35,

T,CP OK 8, [IK 2.1, JIP10, P13,

JIP27, JIP30
Tema 2.6. YO, T, CP ¥1,32,0K2,0K4,0KS5,
YCeToHIHBOCTD OK 8, IIK 2.1, JP1¢, JIP13,
CKATLIX CTCPARIICH. JP27, JIP30
Tema 2.7, YO, T, CP ¥1,32,0K 2, 0K 4, 0K 5,
Couporurienne OK 8, MK 2.1, JIP10, JTP13,
YCTIAOCTH, JIP27, JIP30

Panen 3. derann
MEXAHHIMORB H
MANIHH,

¥1,31.32,33,0K 1,0K 2,
0K3, OK 4, OK 5, OKeé, OK7,
OK 8,0K 9,IIK 2.2, 1K 2.1,
Iy 2.2, [IK 2.3 JIP10, J1P13,
JIP27, JIP30




Tema 3.1, OcHoBunie YO, T,CP 33,0K10K2,0K4,0KS5,
HOHMTHA H OKS8,0K9 IIK 2.2, TIK 2.3
CLIPEENICHHS, JIP10, JIP13, JIP27, JIP30
Coeunennn

AeTAICH MANIHH,

Tenta 3.2, YO,JIPNe 3, | 33,0K10K2,0K 4,0K5,
Mexanmueckne JIPNe 4, T,CP | OK8,0K4Y%,I1K 2.2, 1K 2.3
nepegatn. Aeranm u JIP10, JIP13, JIP27, JIP30

CﬁUI)U‘IIIbIL‘ COTHITHILI
nepegatL.




Koau¢pukaTop OEeHOYHBIX CPeICTB

OYHKUAOHAIBHBIA

IIPHA3HAK

OLIEHOYHOIO
CPeACTBA (TUII KOHTPOJILHOIO 3a/IaHus )

Koa oueHOYHOTO cpeacTaa

VYCTHBIN ompoc YO

I IpaxkTuueckas padbora No n ITP Nen
TeCTHPOBaHHE T
KoHtponrsHas padota Ne n KP Nen
3alaHus I CaMOCTOATEIBHOMH paboTEI CP

- pedepar;

- OKJIAT;

- COO0ILEHUE,

- OCCE.

Pa3HOYPOBHEBEIE 3a1a4u H 3amanud | P33
(pacuéTHbIC, rpahHUIeCKie)

Pabouas TeTpans PT
IIpoexT 11
Jleniopas urpa JN
Kelic-3amaua K3
3auér 3
JuddepeHurpoBaHHbIH 324ET 13
DK3aMEH D




3amaHus 1719 OLeHKH 0CBOEHHS AUCIUTTHHBI

MHUHHUCTEPCTBO TPAHCIIOPTA POCCHIICKOI ®EJIEPAIINN
®FEJIEPAJILHOE ATEHTCTBO KEJE3HOJTOPOKHOTO TPAHCIIOPTA
®IIHAJI ®EJEPAIBHOTO TOCYIAPCTBEHHOT O BIOUKETHOTO
OBPA3OBATEJILHOT'O YUYPEKIEHUS BLICILETO OGPA3OBAHUSA
«CAMAPCKHUI TOCYJIAPCTBEHHBI YHUBEPCUTET ITYTEM
COOBILEHHS» BT. PTHILEBO

(OUJINAJ CamT'VIIC B T. PTHIIEBO)

Paccmotpeno LIK: YTBepxaar:
«__» 20 r 3aM. AUpeKTOpa Nno y4. padore

[Ipencenatens

« » 20 r.

KoMIuiekT 3aaaHui
1J151 KOHTPOJIbHOI padoThl Nel

0o JUCHOHUIIJIHHE

OIl. 03. Texnuueckana mMexanuka
OCHOBHO# npogeccHoHAIBHOH 00pa30BaATEIBHOI NPOrpaMMBbI
no cneurajJbHoOCTH 08.02. 10 Cmpoumenocmeo rnceesle3HblX 00po2,
Hymb U Rymeeoe X03AHUCME0
(basoBasi NOAroTOBKA CpeAHEro npo@pecCHOHANBLHOrO
obpazoBaHusi)

Paspabotan: A.JL. THIIyHUH



KonTponbHas paGora Nel mo pasaeny «CtaTuka»

Bapuanr 1.

1. Onpeaenuts peakuuy onop 6anku AB.

F=40xu
M=35kH*Mm =10 kH/m
—
v v v L v y ¥
A ! L l B
A7 '
S |V 4 m

2. Onpe1eIuTh PEAKLMU KECTKOM 3a/1CITIKH.

F=50xkH M=40 kH*m
— q =20 xkH/m

YV VYV VvV V b

NN
€

1M 1M 3M

A
A 4

A
\ 4
Y

3. Onpeaenuts ycunus B ctepkHaAx AB u CB.

A

F2:1,2 kH

FIZO,S kH

ANBVANAVANANANAN AN




KonTponbHas paGora Nel mo pasaeny «CtaTuka»

Bapuanr 2.

1. Onpeaenuts peakuuy onop Sanku AB.

F=30xH M=40xH*™m
q =20 xkH/m —
A 4 A ¢ ’
A {& 7; B
A7 &7
3M 1M 2M

2. OnpeaenuTh peakuum )eCTKON 3a1e/IKH.

F=10xH M= 60 xH*Mm

S

q=10 kH/m

VVVVVYVYYVYY

NN AN

3M ) 3M

3. Onpeaenuts ycunus B ctepkHAXx AC u BC.

A B

60°

F=200H



KonTponbHas paGora Nel mo pasaeny «CtaTuka»

Bapuanr 3.

1. Onpeaenuts peakuuy onop 6anku AB.

F=10 xH M= 30 kH*m
q=20xkHM [

yvvvyl

1m 3M 1m

4

A 4
A
A 4
A
A 4

2. OnpeaenuTh peakuum )eCTKON 3a1e/IKH.

F=20xH M= 40 xH*Mm

S

q =20 kH/m

Yy YYY YYVYYYVYY

NANNANNAN

3M 2M

3. Onpeaenuts ycunus B ctepkHAXx AC u BC.

A

450

45

F=100 H

SOAONNNANN N ANNANNANN
@)




KonTponbHas paGora Nel mo pasaeny «CtaTuka»

Bapuanr 4.

1. Onpeaenuts peakuny onop Sanku AB.

F=15kH M= 25kH*Mm
< q=10 kH/m
2 TTITTTT
\ /N AB
77A77 — 777
1M 2M 2M

2. OnpeaenuTh peakUuuu )KeCTKON 3a1e/IKH.

Fi=20kH M=40xkH*m F,=16 kH

4

l
NN

4
y
4
A
4

3. Onpenenuts ycwius B crepxHax AC u BC.

A B

60

£\
s

F1:3,5 KkH - F2:2,5 kH



KonTponbHas paGora Nel mo pasaeny «CtaTuka»

Bapuanr 5.

1. Onpeaenuts peakuuy onop 6anku AB.

M= 23 kH*m F= 14xH
q=12 xH/m

ArTTII3 113

—

dw

> A

1m 4 m 2M

> g
Lt

A\ 4
A

2. OnpeaenuTh peakUuuu )KeCTKON 3a1e/IKH.

F,=20xkH F,=16 kH M= 40 kH*m

- ——

-
>

T
NANN NN

2M 3M | 2M

F Y
y

3. Onpenenuts ycwius B crepxHax AC u BC.

F=7kH

30
F2: 9 kH




MHUHUCTEPCTBO TPAHCHOPTA POCCHIUCKON ®EIEPAIIIU
®EJJEPAJIBHOE ATEHTCTBO KEJE3HOAOPOKHOI'O TPAHCIIOPTA
OUINAJ OEJAEPAJIBHOI'O TOCYJIAPCTBEHHOI O BIOKETHOT' O
OBPA3OBATEJBHOT'O YUPEKJAEHUS BEICIIETO OBPA3OBAHUS
«CAMAPCKHUH I'OCYJAPCTBEHHBII YHUBEPCUTET IIYTEMN
COOBIIEHUS» BT. PTUILEBO

(PHUJINAJI CamI'VIIC B I'. PTHULLIEBO)

Paccmotpeno LIK: YTBepKOAO:
«  » 20 T 3aM. JHpeKTopa no yu. padoTte
[IpeacenaTens

« » 20 r.

KoMmiuiekT 3aganuii
/ISl KOHTPOJIbHOH padoThl Ne2

Mo JUCHHUILINHE
OIL. 03. Texnuueckas mexanuka
OCHOBHOI1 npogeccHOHABLHOI 00pa3oBaTe/IbHOI NMPOrpaMMbl
no cneurajJbHOCTH 08.02.10 Cmpoumenocmeo rnceesle3HblX 00po2,
RYmb U HYNEe60e X03AUCMEO
(baszoBasi noaAroToBKa cpeaHero nNpogeccHoOHAIbHOTO
obpazoBanus)

PaspaGoran: A.JL. THLUYHHUH



KoHnTpoabHas padora Ne2 mo paszaeny «ConpoTHBIeHHE MATEPHATOB»
BapuanTt Nel
3amaya 1.
JUis 3amaHHOrO cTaabHOro Opyca (ctaie CT. 3 [ 6 | = 240 Mna) Tpedyercs:
a) OCTPOUTH MIOPHI MIPOJAOTBHBIX CHJT U HOPMAbHBIX HATIPSKCHUH
0) onpenenuTe KOOPHULIHEHT 3anaca NpoYHOCTH ().

A,=260MMm? )
A1=120MM

Fs=6 kH _ F,=12 kH Fy=12kH

AANNNNINNNNNN

3amaya 2.

J1ns 3anaHHON ABYXONOPHOH Oa/IKi ONMpeaenuTh OMOPHBIE PEAKLMU U IOCTPOUTE 3IOPHI
TMIOTIEPEUHBIX CHJT U M3MUOAOIIIX MOMEHTOB.

M=20 kHm F,=60 kH F,=30 kH
& Dy , B
77777 7
1™ 2Mm 2Mm Z4
3anada 3.

Vexons U3 yClIoBUS IIPOYHOCTH, ONIPEACTHTE JUAMETP CTAIILHOTO Bajia Uik NEpeJayun
MOIIHOCTH P = 25 xBT., mpu wactote BpateHus n =270 00/MUH. 3HAUEHUE
OOIMYCKAEMOTO HAIPsDKEHUA TIPH KpyueHuu [ T ] = 60 Mna.



KoHnTpoasHas padora Ne2 mo paszaeny « ConpoTHB/IeHHE MATEPHATOBY
Bapuant Ne2
3amaya 1.
JUis 3amaHHOrO CTaIbHOTO Opyca (ctaie CT. 3 [ 6 | = 157 Mna) Tpedyertcs:
a) OCTPOUTH MIOPHI IPOJOBHBIX CUJT U HOPMATbHBIX HATIPSOKCHUH

0) onpenenuTs KOOPPUIHECHT 3anaca NpoYHOCTH ().

Z Ar=31 oMM? A1=120MM2
‘é Fog52kH F.=54H Fi=18 xH
é
4
3agada 2.

J1ns 3anaHHON IBYXONOPHOH OajJKi ONPEAESIUTH OIOPHBIE PEaKIMU M NOCTPOUTD 3MIOPBI
TMIOTIEPEUHBIX CHJ U M3rUOAOIIIX MOMEHTOB.

M=30 kHm F=30 kH F,=50 kH
C D
A, v v . B
W__ W/
71 M 1™ 1™ 1™
3apaua 3.

Hcxons U3 ycnoBus IPOYHOCTH, ONIPEASTUTE AMaMETP CTAJILHOTO Bajia /Ui NEpeaayuu
mowHocTU P = 30 kBT, npu yactote BpaweHus n = 240 o0/MUH. 3HaYCHHE
AOMYCKAEMOT0 HAMIPsLKEHUS TIpH Kpy4eHuu [ t | = 50 Mna.



KoHnTpoasHas padora Ne2 mo paszaeny « ConpoTHB/IeHHE MATEPHATOBY
Bapuant Ne3
3amaya 1.
JUis 3amaHHOrO cTaabHOro Opyca (ctaie CT. 3 [ 6 | = 240 Mna) Tpedyercs:
a) OCTPOUTH MIOPHI MIPOJAOTBHBIX CHJT U HOPMAbHBIX HATIPSKCHUH

0) onpenenuTs KOOPPULHEHT 3anaca NpOYHOCTH (n).

— 2
Ay=620MM A=200MMm>

Fo=38kH  F,=11xH F1=29 kH

AAANANNNNNNNN

3amaya 2.

J1ns 3anaHHON IBYXONOPHOH Oa/IKi ONMpeaenuTh OMOPHBIE PEAKLMU U IOCTPOUTE 3IPHI
IOTIEPEUHBIX CHJI U M3MUOAOIIIX MOMEHTOB.

F,=40 kH M=16KHM
A o v e B
F,=20 kH
A7 Y7777/
L ZWY 1™ 1,5m 2m ’
< | >
3agaya 3.

Ban gnametpom d =35MM. BpamaeTces ¢ 4actotoi n = 450 06/MuH. OnpeaenuTe
IEPEeNaBacMyH HM MOIITHOCTE. [[0NyCKaeMoe HanpshkeHue pu kpydeHuu [ T ]= 35 Mlla.



Kputepuu oneHku:

—  «5» (OTVIMYHO) - €CNH CTYOSHT B IIOJHOM OOBEME BBHITIOJHKII BCE 3aJaHUA, IIPOABUB
CaMOCTOATENIHOCTD M 3HAHUS MEKITPEIMETHOTO XapaKTepa.

—  «4» (XOpoLuOo) - €ClIM CTYACHT BBIMOJHUA 75 % 3agaHuii, 1 B HUX COAepKarcs
HEIOUETHl WM OJHA HE rpydas owubOKa, IpU OTBETE HA MOCTABICHHBIC BOMPOCHI UMEI
HE3HAYHTENIBHBIE 3aMEYAHNA U TIONPABKY CO CTOPOHBI NPEMOIABATENS.

—  «3» (YOOBJICTBOPHTEIBHO) - €CJIH CTYASHT BBIIIOJNHWI 3a1aHud 0ojee ueM Ha 50 %o u
padoTa CONEPHKUT HEAQUETHI WU JIBE-TPU HETPYOLIE OLUUOKU UM IBE IPyObIe OLIUOKY,
—  «2» (HEYIOBICTBOPUTEILHO) - €CITH CTYACHT BBIIIOJHMWII padoTy MeHee yeMm Ha 50

% unn paboTta cogepkUT Ooliee ABYX IpyOBIX OLIMOOK WA HE TIPUCTYIINI K BBIMOIHEHHIO
padoTHI.



IIpakTH4yeckas paGora Ne 1
Tema: OnpenesieHHe paBHOAeHCTBYOLICH MIOCKOH CHCTEMbI CXOASAIIUXCH CHIL.
Hears pabdorel: HayuyuThCs OnpeaeaaTh PABHOACHCTBYOILYIO IUIOCKOH CHCTEMBbI
CXOASIIUHXCH CHJI

PacueTHble HhopMYJIkL
Pasnodeticmeyowad cucmembt cua

e e n n
Fy = \/Féx +F3,; Fee= XO: Fie; Fry= ;Fky:

roe Fyz, Fry — npoexkuun paBHOACHCTBYIOWER HA OCU KOOPIHMHAT;
‘kzs Fiy — NpOEKIMH BEKTOPOB-CHJI CUCTEMEI Ha OCU KOODAMHAT.

rhe axy — YION paBHOAECTBYyIOWEH ¢ ocbio O.
Yeaoaue pasrosecud

n
ZFL'.r:D;
0
n
5 Fiy =0.

Ecmm nnockad cucrema, CXOAAILINXCA CHJT HaXOOUTCSI B PaBHOBECUN, MHO-
FOYIOJIBEHUK CHJI NOJXKEH OBITEH 3aMKHYT.

ITpumep 1. OnpeneneHne paBHOAEMCTBYIIOLIIEN CHCTEMbI CUJT

OnpenenuTs PaBHOZEMCTBYIOLYIO NJOCKONH CHUCTEMBl CXOMALIMXCH
CHJI AHATATHYECKAM U TeoMeTpudeckuMm crocobamu (puc. I11.1). Hano:
Fy = 10kH; F, = 15xH; F3 = 12xH; F; = 8xH; F5 = 8kH,

a1 = 30°; ag = 60°; a3 = 120°; ay = 180°; ag = 300°.
Pewenue

1. OnpenenuThs PABHONEHCTBYIOWIYIO AHAJMTUYECKUM CrOCOGOM
(pue. I11.1a).

" Fi;=10-c0s30°=8,66 kH;

Fo;=15-c0s60° =7,5xH; ~ |
ﬁ F3,=—12.cos60°=—-6xH; » Fro=3_ Fia;
Fio=—8xH; F5r=6,16 xH.

Fr.=8-cos60° =4 kH;




i Fly‘—_]O'COSﬁOo:SKH; Y
Foy=15-c0830°=12,99 xH; - |
¢ F3y=12-cos30°=10,4xH; Fry=3" Fiy;
Fy,=21,49kH.
F4y=0; Y

. Fsy=—8-c0s30°=—6,9xH; |

Fr = \[F2, + F2,; Fs=/6,162 +21,49% = 22,36 xI;

F 6,16
COS (rpy = —I—_%E; CoS ayyy = 2236 = 0,2755;, ax, = 74°.
> 3

2. OnpenennTh pPaBHOAENUCTBYIOLIYIO IpadUYecKIM CHOCO6OM.

Puc. 111.1

C nomoursio TpaacrnopTpa B macmrrabe 2mM = 1 kH cTpoum MHOrC-
yroaeuux cun {puc. I11.16). UsmepenuemMm onpenensemM MONyJIbL DABHO-
HeRCTBYIOWENR CWIEl M YTONA HaxJIoHa e¢ K ocn Ox.

PesyneraTm pacueTop He OOMKHR OTIHYATECA Gosee yem Ha 5 %:

Fran — Fere 1509 < 59,
FEM



PacueTHOo-Tpadnueckasn paGora 1

Onpedeaenue paenodetdcmeyowyeti naockol cucmemsbt cro-
FAUUTCH CUA GHAAUTIIUNECKUM U 2EOMEMPUNECKUM cnRocobamu

3anauue. Hcnonssys cxemy puc. Ill.la, onpenennTe paBHOOCH-
CTBYIOLLYIO CHCTEMB! CHJI.

BapuanxT
[TapameTp

5
Fi, kH 12 8 20 3 6
Fy, kH 8 12
F3, kH 6 2 10 |12 | 15
Fy, xH 4 10 |15 | 15 3
Fs, xH 10 6 10 9 18
oy, rpan | 30 0 0 15 0
az, rpan | 45 | 45 160 | 45 15
a3, Tpan 0 7B |75 | 60 | 45
as, rpan | 60 | 30 |150 [120 {150
as, rpan [300 [270 (210 {270 |300

[ ]
(=)
-
o

IIpu 3ammTe padoThl OTBETUTH HA BOMPOCH TECTOBOIO 33IaHMUSL.

Jlurepatypa.
(OCHOBHBIE HCTOYHHKH:
1. Texunueckas mexanuka: yueduuk / JI. H. I'yaumoBa, FO. A. Enucdanues, 3. 5. Xusaro,
A. B. Makapos; non penakuueit 3. 5. XKuparo. — Cankr-IletepOypr: Jlane, 2020. — 324
¢c. — ISBN 978-5-8114-4498-4. — TekcT: 3MEKTPOHHBIH // JIaHb: 3JI€KTPOHHO-
oubnuoreunas cucteMa. — URL: https://e.lanbook.conv/reader/book/131016/#1
2. Cepbun E.I1. Texuuueckas Mmexanuka. yueOHuk / Cepoun E.I1. — Mockga : KaoPyc,
2019. — 399 ¢. — (CTIO). : https://book.nbook/931903

JONOIHUTENBHBIE HCTOUHUKH:

1. badnuesa U.B. Texuuueckas Mexanuka. CI1O: yueOroe nocodue / badbuuesa U.B. —
Mockga : Pycaiine, 2019. — 101 ¢.: https://www.book ru/book/932994

2. AM. JIykpsHOB, M. A. JIykbsHOB. TexHuueckas Mmexanuka. @I BOY «Y4elHo-
METONYECKHI LEHTP 10 0OPA30BAHUIO HA XKENE3HOIOPOKHOM TpaHCropTey, 2014 1.



https://e.lanbook.com/reader/book/131016/%25231
https://book.ru/book/931903
https://www.book.ru/book/932994

Bomnopochsr

OrTereTm |[Kon
1. OnpenenuTe OpoeKUIHYU panHOReRCTBYOLLIER Ha Ry = 4,99xH 1
oce Ox upu Fi\ = 10xkH: I = 20xH; F3 = 30xH.
Ry = 7,80 kH 2
v F
45"
. Fi R.= —3,18xH| 3
O 30
30° 1 x
5 i, = 6,55 xkH 4
2. OnpenenyTh BENUYNHY PaBHONEeHCTRYIOLIENH CUJIbl 23,66 kH 1
o ee M3IBeCTHhIM nNpoexuMaMm: i = 15 kH;
R, = 8,66 kH. 17,32 xH 2
9,60 xH 3
8,50xH 4
3. Kax nanpapned HeKTOD PaABHOOENMCT BY IOLLIEN Yl R
CHCTEeMEl CHJ1, ECAM M3BECTHO, 4To R = —4 kH; 1
Ry, = 12xH"? Y/
O X
¥
R 2
Vo) x
»y
70_3: 3
R
p
o 4




4. I'py3 Haxonurcsi B paBHOBECHUU.
Yka3aTh, KAKOM M3 TPeyro/ILHMKOB

st mapHupa B mocTpoeH BepHO.

BT_J_/

F

R, .
2
R, R>
R
R, 3 ) F 4 L
R;

5. I'pya F HaxonMTcCsi B paBHOBECHU.

Yka3zaTh, Kakas CHCTeMa YpaBHEHUMA

pPaBHOBECHUA IJ1A TOYKH B BepHa.

LLLAALLANLLARN VLAY

> Fre = R3 — Ry cos 30° =0
0

> Fiy = R2 — Ry cos 60° =0
o .

n
3 Fko = Rz — Rycos 60° =0
[0]

> Fiy = R2 — Ricos 30° =0
0

n

3 Fre = Raz — Ry cos 30°+
-+ Rs cos 90° = 0
EF};” = —R2 + R cos 60° =0

BepHbrit oTBeT
He NnpuBeneH




IIpakTu4eckas padora Ne 2
Tema: Onpeaesenne peakuuii onop 6aIKH.
Heas patorsl: HayuuThCs ONIPeaeaaTh PpEAKUUH ONop 0AJT0YHbIX CHCTEM.

OcHorHEIe GOPMYJIBI U OPEANOCHUIKM pacdeTa

Budvt onop 6aaox u ux peaxyuu (puc. I112.1)

A, B

Puc. I12.1

Mousenmbl napvl cua u cuast omuocumenvro mouxu (puc. 112.2)

o
.
< Q
o\ |~

6)
Puc. [12.2

Fnasnviti sexmop

e [ )

Dagenvrii momenm
n

Mrno = My,
0

Yeaooeud pasrosecud
n n n
1. %sz =0 %Fky = 0, %m(Fk)A = 0.
n
IIposepka: »_ m(Fi)p = 0.
0
n

n n
2. ;Fk:r = (; ;m(Fk)A = 0; %m(Fk)B = 0.

n
IIpoeepka: » . Fg, = 0.
)



PacueTHOo-rpadungeckan paora 1

Onpedeaenue peaxyutt 6 onopar Gasountir cucmem nod
deticneuem COCPEOOTMONEHRBIT CUAL U NAP CUA

Banaune 1. OnpenenuTs BeJMYUHEl PEAKUMI B ONOpe 3allIeMJICH-
Hoit 6anku. [IporecTn npoBepky NpaBUILHOCTY pelIeHUs.

= m Fl FZ m F| Fz
3 0 > 0
2 0
2 r s/ ¢ AE
g a 3a 2a ,E
3 <

6)

Fr n F, _

E '\ B _vC  4E
g a 2a 2a =
2 " < 2

2)
3 £ Fy N E
= 0 E
E Gy B /% AE
?; 2a 2a a E
3 «d E

¢

Bapuant

[TapameTp

1|2|3|al5]| 6 |78} 9 |10
F,xH |10 {12 |14 |16 |18 | 20 |22 |24 | 26 |28
Fp,xH |44 (48 [78[84 [12 |12,8 |17 {18 {22,8 |24
m,xHwm |14 [13 |12 |11 [10] 9 [8 (7 16 |5
a, M 0,2 [0,2]0,3[0,3]0,4 [04 {0,5]05]06 06




Sananue 2. OnpenenuTt BeJIMYMHBI PEAKIUVI B IMAPHUPHBIX OO~
pax Gankn. IIpoBecTH MPOBEPKY MPaBHIILHOCTH PEIIEHM,

m
F g q Fr n
A 60" B | 4 45° B
A ol
i a a 2a T i g 2a a a pm
1 “ |
a) 6)
", ~ q z
A 60° B A 1 | B
o w S T A
a ’] 2a a m 2a F g4 a_s
8) 2)
m m
v 4 F, E g ¥
4 N4 6 B | 4 60° -
A ol | ok it
a a a 4] a a a ' a
1 1 -
9) e)
Bapnant
[Tapamerp

1123|456 |78} 9]10
F,xH [10 |20 [30 (40 |50 (60 |70 |80 |90 |100

ggxkH/m |2 [ 2 |2 |2 |2 |4 |4 14|44

m.xHwm |15 |25 [35 [45 |55 |45 |35 {25 {15 | 5
a, M 0,4 {04 |04 |04 |04 |06 [0,6 |0,6 10,6 |0,6

HpH 3ayTe pBﬁOT OTBETUTH HA BOMTPOCHI K&apT ¢ TECTOBRIMHU 3aaHUAMN.



Bonpoch

OTBeTH

Kon

1. HajiTn riaBHL BEKTOP CHCTEMB! CHJI, €CNK: SxH 1
Fy = 2xH,
Fy =3xkH, 11 xH 2
F3 — 5KH,
F4 = F5 = SI{H; 12xH 3
auameTp koneca 0,8 M.
16 xH 4
2. Haiinure ri1aBHLIA MOMEHT CHCTEMBI. 49,14 xH-m 1
LenTp npusBenexus HaxoxuTCca B Touke C.
52,32xH-M 2
15kH
. 8kH | 54,14xH-M 3
5 KHT Im 5 o Im T
C 60.,>f B
10xH 64,14kH-M 4
3. Ipusoaurcsa ypasHeHHe paBHOBECHS MU ONpene- F> cos 60° 1
JIeHMA peakuun B onope A. Onpenenure, Kaxoro
YjIeHa YPABHEHNS He XBaTaer: F; cos 30° 2
Rya-8+F . 5-m+Fa-14---=0.
— - [~
A m B AR F55in 60 3
yB F3
Ry, 60°
X |
AR N,
i F —Fy+2sin60° | 4
3m IMm 2M 2M




IIponomxenne

Bonpocsu OreBeTsn |Kon
4. HaiiTn riiaBHBIA BEKTOP CHUCTEMEI CHIL. 2xH 1
B R Y, 4xH 2
m= xH-m -
- - g=2xH/m
F=10kH g=4HM =~ - b
YYvyv v 6«1 3
O/ T x
S5m —> 3m
8 xH 4
5. OnpenenuTe anrebpanyecKylo CyMMY MOMEHTOB 7TxkH-Mm 1

OTHOCHMTEILHO TOYKHU B.

25xkHm 2
y
g=4xH/™M 5 =50 kH-w\ F =20«H
A o
\ g 60" 42,3xH-M 3
A B *
F=10xH
h ‘
IM 1,5m 2™ 68,3 xH-Mm 4
7 I
Jlurepatypa.

OCHOBHBIE HCTOYHHUKH:

1. Texnuueckas Mexanuka: yueOuuk / JI. H. I'yvoumosa, FO. A. Enudanues, 3. 5. XKugaro,
A. B. Makapog; nog peaakuueit 3. . XKuparo. — Caunkr-IletepOypr: Jlans, 2020. — 324
¢c. — ISBN 978-5-8114-4498-4. — Texct: 3neKTpoHHBI //  JlaHB, 3NEKTPOHHO-
oudnuoreuHas cuctema. — URL: https://e.lanbook.com/reader/book/131016/#1

2. Cepbun E.IL Texunueckas mexanuka. y4eOHUK / CepOun E.II. — Mocksa : KHoPyc,
2019. — 399 ¢. — (CTIO). : https://book.n/book/931903

HONOMHUTENBHBIE HCTOYHUKH:

1. babuyepa M.B. Texuuueckas Mexanuka. CIIO: yuedHoe mocodue / baduuesa U.B. —
Mockga : Pycaiine, 2019. — 101 c¢.: https://www.book ru/book/932994

2. AM. JlykesHOB, M.A. JlykpaHOB. TexHuyeckas MexaHuka. DI BOY «YuedHo-
METOAMUSCKHH LIECHTP 10 00pa30BaHHIO HA XKEIC3HOAOPOKHOM TpaHcmopTe», 2014 1.



https://e.lanbook.com/reader/book/131016/%25231
https://book.ru/book/931903
https://www.book.ru/book/932994

IlpakTH4yeckas padoTa Ne 3 (yacts 1).
Tema: OnpeaesieHue napaMeTpoB NOCTYNATEILHOI0 ABH/KCHHS TeJa.

Heaw padorel: HayuuThbest pacCUHTHIBATD MAPAMETPbI NOCTYNATEIbHOI0 JBUKECHHUS
TeJsa.

PacueTHble GOpMYJIbl OIS ONpedeIeHUA
IapaMeTpPOB MOCTYNATEILHOIO ABHXXKEHNS Tesa

Bce ToukM Tena OBMXYTCA OOMHAKOBO.
3akoH paBHOMEpHOro aBuxeHus: S = So + vt.
2
att

3aKoH paBHOMEPEMEHHOTO OBMKEHU: S = Sp + vot + -

3necs Sy — IyTh, MPOWIEHHKIN 00 Hayamla OTCYeTa, M;
Vo — HAYAJIbHAA CKOPOCThL DBHXEHWs, M/C;

a; — MOCTOSHHOE KACATENbHOE YCKOpeRue, M/ c?
Ckopocth: v = Sy v = v + a¢t.

Y ckopenue: a, = v'.

BakoH HepaBHOMepHOro mpmxenus: S = f(¢3).

KunemaTuueckue rpaduki INOCTYNATENBHOIO NBYXKEHHMA Npencra-
BJIeHB! Ha puc. 114.1.

S, v S va 2
§ = So+v0r+22L’
V= Uyt agt
v = const
So So .
)
O 1,C o f,c
a) 6)
Puc. [14.1

PexkomeHaAAIHH /161 pelICHHS PacyeTHO — rpaduyeckoii paGoThl

1. TloncTaBuB 3amaHnble KO3GIUUUEHTE! B oflllee ypaBHeHUe ABH-
JKEHM S, ONPENENNTE BUL ABMKEHUS.

2. OnpenenuTek ypaBHEHME CKOPOCTH M YCKOPEHUS Ipy3a.



3ananme 2. JIBuxkerue rpysa A 3a0aHO ypaBHEHHEM
y = at? + bt +c¢, rme [y] = M, [t] = c. OnpegenuTs cKOPOCTHL ¥ ycKopenue
rpy3a B MOMEHTE! BPEMEHH {1 U {2, & TAKXKE CKOPOCTh U YCKOPEHVE TOUKH
B na obozne Gapabana nebenku (puc. I14.4).

. BapuarT
" [lapameTtp

X 1213|456 [7]8}9]10
B a,M/c2 |2 |0 (3]0 ]33 ]2]01]41]0
N Thmc |03 |24 20014 03 [4]2
Arl v ¢, M 3(alols2fof[4|[2]0]3
l,, M 10,2104 |06 [0,8]0,5]04 [03]02 (0,8 ]0,6
t, ¢ tf2 {12 (121112 ]1]2
Puc, I14.4 ts, C 314 |3 |413 1143 14][31]4




IIpakTH4eckas padora Ne 3 (yacts 2)
Tema: OnpeaesieHHe NapaMeTPoOB BPALLIATE/IbHOI0 IBH/KEHHUS TEIA.
Heas patorel: HayuuThCs paccUUTHIBATL NAPAMETPBI BPALLATE/IbHOTO
ABH/KCHHSA TeJia.

PacueTHnle popMyJILI AN onpenesieHus apamMeTpoB
BpAallaTeJIbHOTO ABUMXEHUA

Touxn Tena OBMAKYTCA IO OKPYXHOCTAM BOKPYT HENOXBUMKHON OCH
(ocm BpaleHns).

3akOH paBHOMEDHOTO BPAILATENHLHOIO ABUXKEHUS: ¢ = (g + wi.

3aKOH pPaBHONEPEMEHHOrO BPAIIATENLHOIO [IBIXKEHMUS:
et?

5

3akOH HEPABHOMEPHOIO BPAILIATENLHOrO NBIXKeHUus: ¢ = f(t3).

3meck ¢ — yroJl moBopoTa Tena 3a BpeMd t, pamn;

W — YTJIOBas CKOPOCTh, pam/c;

0 — YTOJI NIOBOPOTa, Ha KOTOPHI pa3sBEPHYJIOCH TEJI0 N0 HaJaja
0TCYeTa,;

wp — HavyaJbHasj yIJIOBas CKOPOCTh;

£ — yrioBOE ycKOpeHue, pan/c?;

YrioBas CKOpoCTh: w = ¢'; w = wy + &t;

¥Yriosoe yckopenue: € = ',

KunemaTnueckie rpadmki BpalaTeNbHOTO JBMXXEHNS MPEICTABIIE-
HHI Ha puc. [14.2.

Y = o + wot +

q’?“ois (P’(D:B
el
O = Py + Wt +——2—-
W =0, +&f
= const
Do € = const
0 t o t
a) 6)
Puc. I74.2

Yucno ofoporos Bpailerus Ttena: z = @/ (2x).
YrnoBas 4acTOTa BpallleHns: 1, 06/MuH.

2mn ™



w IIapame'rpbx ABMJKCHMA TOYKM Bpallaio-

< merocs Tena (puc. 114.3):
// an\ o v — JIMHeHHas CKOPOCTh TOUKH A:
{ v =wr, M/c;
\ ’ aj a; — KacaTelbHOE YCKOpeHue TOUkn A:
\J as = er, M/c?;
Gp, — HOPMAJIBLHOE YCKOPEHHE TOYKH A:

Puc I14.3 an = wr, m/c.

PexoMeHnganumy Os pelleHU 3anad
pacyeTHoO-Tpadpudeckoit paborsl

3amauue 1

1. OnpenennTh BUO ABMXXKEHUS HA KaXIOM y4YacTKe IO IPUBEOEHHO-
MY KHHEMAaTU4YeCKOMY Ipaduxy.

2. 3anucaTh 3aKOHBI NBHXXEHMS IIKUBA Ha Ka)XnoMm yvacTke. [la-
paMeTphl IBHXKEHHA B KOHIE KAXKIOTO YYAaCTKa SABIAIOTCA HAYAIBHEIMU
napaMeTpaMHi IBMXXEHMS Ha KasKIOM MOCNenayoLleM.

3. OnpenenuTe TONHHI YO IOBOPOTA LIKUBA 32 BPpeMS BpallleHH .
Wcnons3osaTe GopMysy ans repexona oT YTIIOBOK YACTOTH BPAILEHUS
K YTJIOBOMY YCKOPEHHIO.

4. OnpenennuTs IMONHOE YUCII0 060pPOTOB IIKKUBA, UCTIONL3Y A (OPMYTY

@
Cor

5. Iloctpoutes rpaduky YIVIOBEIX TE€pPEeMEUICHMA U  YIJIOBBIX
VCKXODEHIN,

6. OnpenennTh HOPMANBHOE M KacaTEIbHOE YCKOPEHMsA TOUKH Ha
ofone IIKNBA B YKa3aHHbLIE MOMEHTH! BpEMEHH.

z



PacueTHo-rpaduueckas pabora

3anauune 1. YacToTa BpallleHNa INKUBa OUAMETPOM d MEHSIeTCs CO-
ri1acHo rpaguky. OnpenennTs NOMTHOE YNCIO 00OPOTOBR IIKMBA 33 BpeMs
IBHXXEHUS U CPENHIOI0 YIVIOBYIO CKOPOCTB 3a 3TO Xe BpeMi. IlocTpouTs

rpaduK yriIOBHIX IIEpEMELLeHNI N YIJIOBRIX yCKopeHwil mxkusa. Onpene-
JINTh YCKOPEHMA TO4YeK oboma KoJjieca B MOMEHTHI BpeMeHM i) 1’ ta.

n, o8/ MU n, o6/Mmun
A A S
1000 1000 1000
800 800 | 800
600 600 600
400 400 400
200 200 200
0 > 0 > 0 R
2 4 6 8 10 rec 2 4 6 8 10 .% 2 4 6 8 10 1¢
a) 6) 8
n, oG/Mun n, ob/Mnu n, o6/Mun
¥/N A N
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 } 200
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Bonpocu OTBeEeTH Koa
1. Jlo sanmasHOMY 3aKOHY BpallleH#AA Bajia PasHOMEpHOE 1
@ = 0,25t% + 4t onpeNeNnTL BIIO ABMIKEHUS
(¢ — B pammanax; t — B CeKYHIaX). PaBroyckopeHHOE 2
Pasnosamennentnoe 3
Iepemennoe 4
2. 3aKOH BpalllaTeJbHOIC ABHIKEHHA KoJleca 6c 1
@ = 4t — 0,25¢%. OnpenennTs BpeMs 1O ITOJHOMK
OCTAaHOBKH, 8c 2
10c 3
12¢ 4
3. OnpenenuTs YUcno o6OPOTOB OO IMOIHONA OCTa- 0 1
HOBKHM Koleca. I[BrkeHue OUCaHO B Bonpoce 2.
1,25 obopoTos 2
2,55 obopoTos 3
3,65 oGopoToR 4
4. Koneco BpaiaeTcs ¢ YriaoBoil CKOpoCcThIO 71,7 M/C2 1
52 pan/c. Panuyc koneca 45 mm. Oupenenurs
noJHoe yckopeHue Touyek Ha ofone xoneca. 101,6 Mm/c? 2
121,7 m/c? 3
173,7 m/c? 4
5. HacToTa BpallleHus BaJia MeHAETCS COTJIaCHO 2530 pan 1
rpatduxy. Onpenenuts NONHOE YUCIC 06OPOTOB
3a BpeMs JIBUXKEHMs. 385,4 2
R, o6/MuIt 402,9 3
420+ —— T
I
| 2420 pan 4
|
0
5 60 hc
Jlurepatypa.

OCHOBHbIE HCTOYHHKH:

1. Texnuueckas MexaHuka: yueOHuk / JI. H. I'yvaumona, KO. A. Enudanues, 3. A. J)Kuparo, A. B.
Makapos; nox penakuueii 2. A JKuparo. — Cauxr-IletepOypr: Jlanp, 2020. — 324 ¢. — ISBN 978-5-
8114-4498-4. — Texct: 3nexkTpoHHbIl // JlaHb: 371eKTPOHHO-0MONHOTeHHAs cucTeMa. — URL:
https://e.lanbook.com/reader/book/131016/#1

2. CepOun E.I1. Texnnueckas Mexanuka. yueGHuk / CepOun E IT. — Mocksa | KnoPyc, 2019. — 399 ¢.
— (CTIO). : https://book. ru/book/931903

HOnoNMHUTENbHBIE HCTOUHHKH:

1. babuuera 11.B. Texuuueckas mexanuka. CTIO: yuednoe nocodue / baduqyera U.B. — Mocksa :
Pycaiinc, 2019. — 101 c.: https://www.book. ru/book/932994

2. AM. JlykbsaHor, M.A. JIykesiHoB. Texuuueckas MexaHuka. @I'bOVY «VyeOHO-MeTOIMUYECKHIT LEHT]
no o0pasoBaHUIO Ha /Kele3HOIOPOKHOM TpaHcnopTe», 2014 1.



https://e.lanbook.com/reader/book/131016/%25231
https://book.ru/book/931903
https://www.book.ru/book/932994

JlaBoparopHasi pabora Nel

Tema: « DKCIIEPHUMEHTANIBHOE OIPEASICHHE MOAYIIA YIPYTOCTH U KO3 huuueHTa
[Tyaccona» Ilean paGoThl. DKCICPUMEHTANBHOE ONPEAEICHUE MOy yIpyrocty E u
ko3 duumenTa [lyaccona p v cpapHeHHE UX ¢ TAOJIUYHBIMH 3HAYCHUAMHU.
O0opynosanHe: CTEHT YHUBEPCAIBHBIN JTA0OPATOPHBIH 110 COMPOTUBICHUI MATEPUAIOB
CM — 2: | — OOpHBIE CTOMKH, 2 — KOPNYC, 3 — MOJ3YH, 4 — IITypBall, 5 — KOpIyc¢, 6 —
IITHQTHI,
7 — BUNKH, § — CTEPKEHDb, 9 — HHOUKATOP AehopMaluuy IPOPe3HO NPYKUHEI,
10 — TeH30pe3ucTOpEl, 11 — pazpeM Ul MOAKIYECHUS H3MEPUTESIA AeopMaliu (puc. 2),
MHUKPOKQJIBKYJIATOPBL.

Teopernyeckue noJI0KeHHUA.

Moayinb ynpyrocTd (E) XxapakTepu3yeT »eCTKOCTE MaTepUasa, T.€. COCOOHOCTE
COMPOTHUBIATLCA AeOopMalMH, OITPEALIISIETCS OTHOUICHHEM HOPMATBHOTO HANMpPSKEHUS O
K COOTBETCTBYIOLIEMY OTHOCHTENBHOMY YIUIMHEHUIO € IIPU PACTSLKCHUH TIPSIMOTO
CTEP’KHS U BBIPAXKACTCS (POPMYIIOiL:

E=ox/ex (1) wm  E=F/(A*ex)= (kl*n)/(A* &x) (2)

I'ne F — ycunue, pactarusaroliee crepskeHs, H

€X - NpoaobHAs AepopMalius,

A — NI0IIAnE TOIEPEYHOTO CEUCHHA CTEPIKHS, MM2,

OX - HOpMaJIbHOE HanpskeHHe, H/MM2,

k1 - k03 puLMeHT NPOTOPLHMOHATFHOCTY OKA3aHUI MHIMKATOPA, OTPasKaroLIui
(haKTHYECKY 10 JKECTKOCTDh MPYKUHEI, k1=4,95 H/MKM,

N — MOKa3aHUe UHAUKATOPa AeQOopMalii MPOPE3HOH IPY>KUHBL, MKM.

Kosddunuentom [lyaccona HaspiBacTCA aOCONIOTHOE 3HAUYECHUE OTHOLICHUA TONEPEUHOM
AedopMaIii K MPOJAOIBHOMN MPH OJHOOCHOM HAMPSYXEHHOM COCTOSHUU!

n=le/ex | ()
rae. €z - nomnepedHas aedopMmariusi, €X - IPoAoAbHAd AepopMaLis
IlopsiaoK BLINOJHEHUsSA padoThl.
1) Colepute Hamaaxy cornacHo puc.2 U NPOU3BEAUTE NMPEABAPUTENBHOE HATPYKEHUE
CTEPKHSI U1 YCTPAHEHNs 3a30p0B B lIapHUpax Harpyskoii 0,5 kH. CauMuTe nokasanus ¢

tabno M3meputens JdedopManiiu 1 KaKIOro TEH30PE3UCTOPA U 3aHECUTE UX B
TadNIuLy:

F, kH 1 2 3 4
TEH30Pe3HCTOP | TEH30PE3HCTOP | TEH30PE3HCTOP | TEH30PE3HCTOP
X z z X
0,5 X11= 721= Z31= X41=
1,5 X12= Z22= Z232= X42=




2,5 X13= 723= 7.33= X43=

3,5 X14= 724= 7.34= X44=

2) Harpy:xaiite oOpasen nocaeaoBateasHo cunoii 1,5 kH, 2,5 kH , 3,5 kH,
KOHTPOJUPYS 3HAUSHUE CHJIBI MO MTOKA3AHUIM HHAUKATOPA AeQopMaIiiK MPOPe3HOit
IPY>KHHBI Ha ¢TOMKe. Ha KakooM ypoBHE CHITBl cHUMaliTe nokazanud M 41 Kakaoro
TEH30PE3UCTOpA.

3) IMoacunTaiiTe CPEIHION Pa3HOCTE Nokaszauuii Tadmo U (AnX, AnzZ) mia ctyneHu
Harpy3ku AF= 1 kH. ITo popmymam:

Anx1=((X12-X11)+(X13-X12)+ (X14-X13))/ 3
Anx2=((X42 - X41) + (X43 - X42) + (X44-X43))/ 3

Anx = (Anx1 + Anx2) /2

Anz1=((Z22 - Z21) + (223 - 222) + (Z24 - Z23)) / 3
Anz2=((Z32 - Z31) + (Z33 - Z32) + (Z34 - Z33)) / 3

Anz = (Anzl + Anz2) /2

4) OnpenenuTe IpUpalLlcHHE MPOAOJIbHOM U nonepeunoi aehopmauun Agx , A€z
COOTBETCTBYIOIIME MpupauieHuo cuitbl F=1xH no gopmymam:

Aex = Kgx * nx, Agz = Kgz * nz,

(4)

rae Kg- uena equnnuel auckpetnoctd U (Kgx = 0,00042 MM, Kgz = 0,0000731 mm)
5) BEIUMCAUTE NPOJOIBHYIO H NONEPEUHYIO Ae(PopMALIMIO MO popMyIaM:

ex=Agx/1{, gz=Agz/q, (5)

rae {= 150 MM — anuHa paboueit YacTH CTEPKHS,
a = 30 MM — IIMPUHA CTEPKHA (ITONEPEUHBIN pa3Mep).

6) Beruuciaute Moayib yupyroctu no gopmyne (2). (F=3,5 kH, A=75Mm? - wiomwaap
TIOTIEPEYHOTQ CEYECHUS CTEPIKHSA )
7) Beruucaure koddppunnent Ilyaccona no gopmyie (3).
8) CpaBHUTE pe3yabTaThl ¢ TAOJUYHBIMU AaHHBIMU, Caenaiite BLIBO O PE3yAbTATAX
IKCIIEPUMEHTA.
[Ipumeuanue 1. Pe3yabTaThl BEIYHCACHUN DOKHBI OBITH B MPEOeax :
1A Matepuana ctams 45 E=(1,9...2,1) * 10° MIla, p=0,25...0,3

KoHTpo/ibHBIE BONPOCHI:
1.YTo XapakTepu3yeT KO3(PPUIUEHT MOTIepeyHoi aedopManuu (Ko3phULHUEeHT
ITyaccona)?
2.Copmynupyiite 3ak0H ['yKa IIpH pacTAKEHUU U CKATUU?



3.YUto XapakTepu3yeT MOIYJIb YIIPYrocTu Matepuaia? Kakopa ¢ IMHULIA U3MEPEHHS
MOAYJS YIPYrocTu?

4 3anumute GopMynasl AN ONpeaeacHNs aOCOMIOTHOTO U OTHOCUTENBHOIO YATMHEHUH
Opyca?

5.Yto xapakTepusyeT npousseacHue A*E?

6.Kak onpexnensercs abCOMIOTHOS YIJTHHEHNE CTYIIEHUYATOr0 Opyca, HaArpy>KEHHOIO
HECKOJIbKMMH CHIaMH?

Jlurepatypa.
OCHOBHBIE HCTOYHHUKH:
1. Texnuueckas Mexanuka: yueOHuk / JI. H. 'yaumosa, 1O, A. Enudanues, 3. 5. XKusaro,
A. B. Makapog; noa pegakuueii 2. 5. JKuparo. — Cankrt-IletepOypr: Jlans, 2020. — 324
¢. — ISBN 978-5-8114-4498-4. — TekcT: 37eKTpOHHBI // JIaHb: 3EKTPOHHO-
oudnuoreuHas cuctema. — URL: https://e.lanbook.com/reader/book/131016/#1
2. CepOuH E.IT. Texuuueckas mexanuka. yueOHuk / CepOun E.I1. — Mocksa : KuoPyc,
2019. — 399 ¢. — (CTIO). : https://book.n/book/931903

JOTIOTHUTENBHBIE HCTOUYHHKH:

1. Baduuesa M.B. Texanueckas Mexanuka. CIIO: yueOHoe nocodue / badbuyesa N.B. —
Mockga : Pycaiine, 2019. — 101 ¢.: https://www.book ru/book/932994

2. AM. JIykpsHOB, M. A. JIykbsaHOB. TexHuueckas MexaHuka. @I BOY «Y4elHo-
METOAMUSCKHH LIECHTP 10 00pa30BaHHIO HA XKEIC3HOAOPOKHOM TpaHcopTe», 2014 1.

JlaGopaTopHas paGora Ne2

Tema: «IIpoBepka 3akoHa paclpeacieHua HOPMATbHEIX HANPSDKEHUH B MOMIEPEYHOM
CCUCHUHU NPAMOro Opyca IIpH MpAMOM U3TUOE»

Ileas padoTsl [Tporepka 3akoHa ['yka nmpu u3rude; NpopepKa JIUHEHHOTO 3aK0HA
pacnpeacneHis HOPMATbHbIX HAIPAXKEHUH B IONEPEYHOM CEUEHUH OAIKH NMPHU IPAMOM
u3rude.

O6opyaopanne: CTeHI YHUBEPCATBHBIH 1a00PaTOPHEIH IO COMPOTUBICHUIO MATEPUATIOB
CM - 2: 1 — BUHTOBOE Harpy:kamwliee ycTpoiicTBo, 2 — NByTaBpoBas danka, 3 — onopsl, 4
— 3MIEMEHT YOPYTUHA, 5 — HHAUKATOP AeopMaluu, 6 — WTypBai, 7 — TEH30PE3UCTOPEL, 8 —
pa3beM IS OAKITIOUEHN U3MepUTeNs aAeopManuu (puc. 4). MUKPOKaJIBKYIATOPEL.

Teopernyeckue noJI0KEHHUA.

15 npoBeIeHUS UCIIBITAHUHA HCIIONIB3YIOT OANKy, ¥ KOTOPOH IONEPEYHOE CCUCHUE
numeeT (popMy AByTaBpa. ECau Ha4aI0 KOOPAUHAT TOMECTUTH B LIEHTPE TSLKECTU CEUEHUS,
10 ocu OX 1 OV, Kak 0CU CUMMETPUYU, OYAYT MAaBHBIMU LIEHTPAIBHBEIMU OCIMHU.
IIponoseHas ock Sanku — OZ. [1pu geicTBuN Ha OaNKy CHII, MEPNECHANKYJISPHBIX ocu OZ
¥ JIEKAIMX B MIOCKOCTH YOZ, KOTOPYI NPUHATO HA3bIBATh [JIABHOH TTOCKOCTEIO, Oanka
OyaeT M3rudaThes B STOH ITOCKOCTH. Takoi H3THO HA3BIBAIOT IUIOCKUM U3THOOM. Ecnu B
TIOTIEPEYHOM CEUYCHUH DanKy BO3ZHHKAET TOJMBKO U3rHOarOLIMii MOMEHT MX (IonepeyHas
cina Qy = 0) — cpennuii yyacTok OalKu, TO TAKOH W3TUO HA3BIBAKOT MONEPEYHBIM
(KpaifHHE y4acTKH DaIKu — puc. 4).


https://e.lanbook.com/reader/book/131016/%25231
https://book.ru/book/931903
https://www.book.ru/book/932994

IIpu ypCTOM M3rHOE B NONMEPEYHOM CCUCHUU OATTKH BO3HUKAKOT TOJIBKO HOPMAJIbHBIE
HanpsbkeHus 6z. B 11000 TOUKe NONepeuHOro CEUEHUS OHM MOTYT OBITH ONPEE/ICHBI MO

bopmyse:
oz = (Mx/Jx)*y (1)

Mx = (F*a)/2=(k2*n*a)/2 (la)

rae Mx — n3rudarolpii MOMEHT B PACCMATPUBACMOM CEUCHUH,
JX — MOMEHT MHEPUMH MIOTIEPEUHOTO CEYCHUS OTHOCUTENTBHO HERTpaBbHOM ocu OX,
Y — PacCTOAHUE OT HEATPAIBHON OCH OO0 TOYKU CEUYCHUA, B KOTOPOIH BBEIUYUCIIAIOT
HANpPsOKEHUE.
k2 — k03¢ DULHEHT TPOIOPUHOHATBHOCTH MOKA3aHUH HHAWKATOPA, OTPaKaIOLIHii
NEUCTBUTEIBHYIO KECTKOCTH yIpyroro vieMenTa, k2= 2,849 H/MkMm,
N — MOKa3aHWE UHIMKATOPA Je()OopMaLiH YIPYTrOro 3IeMEHTA, MKM.
a =200 MM. — pacCTOSHHE OT OIOPHI OANKH IO ONMOPHI YIPYIOro 3JIeMEHTA,
[Tpu BBIBONE POPMYJIBI (1) IPUHSTEI TUIIOTE3HI:
a) IJIOCKUX CEUYCHUH
0) 0 HE HaaB/IMBAHUH MPOJOJBHBIX BOJIOKOH (6y = ().
IIpeonomnaraercd, 4To MaTepua OAIKK MPU U3rude ceayeT 3akoHy [ yka.
3 hopmyisl (1) BUZHO, UTO HOPMAJIbHEIE HANPSHKEHUS MO BEICOTE CEYCHUS OAKH
HU3MEHAOTCA 10 JITHEHHOMY 3aKOHY.

JUIst 3KCNEPUMEHTATBHOM ITPOBEPKU JIMHEHHOIO 3aKOHA U3MEHEHUS HOPMAJIBHBIX
HANpSOKEHUH 10 BEICOTE DATKK B 30HE YMCTOrO M3ruda B IATH TOUYKAX CCUCHUS HAKIICCHEI
TIATH TEH30PE3UCTOPOB (PUC. 4), C NOMOLIBIKY KOTOPBIX OMPEAENIIOT AePOopMalUU €Z HA
Pa3HBIX PACCTOSHHUAX OT OCH Z, a 3aTeM HaXOIAT HOPMAJIBHEIE HATIPSOKEHUS!

oz =E*sz (2)

I'ne E=71 I'lla — MOoaynb yIPYrocTy Matepuana Oaliku,
€Z - OTHOCUTENBHAA NPOIOIBHAA AC(HOPMALINA PACCMATPUBACMOTO BOJIOKHA.

ITopaaok BeINOJIHEHHS PadoThI.

1) Cobepute Hanaaxy cornacHo puc. 4.

2)Harpysute Sanky npeaBaputenbHo# cunoit F= 0.5 kH.

3)CHUMUTE NOKa3aHUsA BCEX TEH30PE3UCTOPOB, HAKIEEHHBIX B 30HE UUCTOr0 U3ruda u
3aHecuTe MxX B Tabimuuy Nel. 3HaueHHE CHIIBI KOHTPOIUPYIHTE M0 UHAWKATOPY
nehopmaruu (MJ]) ynpyroro aneMeHTa.

4) Harpyxaiite Sanky nocaegoBarensHo cuitoit 1,5 kH u 2,5 kH. Ha xaxaoii cTyneHu
Harpy>kKeHus cHuMaiite nokaszanus M/ u sanocute ux B Tadauiy Nel,

Tadmuua Nel.
F, 1 2 3 4 5
K | TEH30PE€3HCTO | TEH30PE3UCTO | TEH30Pe3UCTO | TEH30Pe3UCTO | TEH30Pe3UCTO
H p p p p p
zZ zZ z z z
05|Z11= Z21= Z31= Z41= Z51=
1,5 | Z 12= 722= Z732= Z 42= Z 52=
25|7Z13= Z23= Z33= Z 43= Z 53=




5) CHUMUTE Harpy3Ky.
6) Ompenenute CPeIHIOI Pa3HOCTh NokazaHuii M/ Ani 1y1s kaXaoro TeH30pesucTopa
414 cTynieHu Harpy3ku AF= 1 kH o dopmynam:

Anl=((Z12-Z11) +(Z13 - Z12)) /2
An2 = (22 - 721) + (Z23 - 722)) / 2
An3 = ((Z32-7Z31)+ (Z33-732))/ 2 (3)
And = (Z42 — 741) + (Z43 — 742)) / 2
ANS5 = ((Z52 - Z51) + (Z53 - Z52)) / 2

7) OnpenenuTe OTHOCUTEIBHYIO AeOPMALIMIO A K&KIOTO TEH30PE3UCTOpa 110
bopmyie:
gzi = Kg *Ani (4)
rae Kg =0,011 MM, — nieHa equHuNs 1uckpeTHocTy U,

8) BEIYHC/IUTE HOPMATBHOE HANPSOKEHUE AJ14 TOUEK YUCTOro u3ruda no hopmye (2).
9) BBIYUCIUTE MaKCUMATIBHBIE TEOPETUUECKIE 3HAYCHUS PACTATUBAIIETO U
CKUMAOILETO HANPSDKEHUH B 30HE YHCTOTO U3rHOa:

ocmax =xMx/Wx (5)
rae Wx =2776 mm3 - 0CeBOIl MOMEHT CONPOTHUBIICHHS.

10) IlocTpoiiTe S0Py TEOPETHUECKUX HANMPSDKECHUH B CEUCHHH 30HBI YHCTOTO n3ruda.
OTMEThTE Ha HEl TOUKAMU 3HAUEHHS SKCTIEPUMEHTANTBHBIX HATIPSHKEHUM B TOUKE
HAKIIEAKHA TEH30PE3UCTOPOB.

11) CpaBHUTE TEOPETUUECKHE H IKCTIEPUMEHTATIBHBIEC 3HAUCHMUSI HATIPSKEHUN U
cAeIaliTe 3aKII0UECHHE O CIIPABEIIMBOCTH 3aKOHA PaCIpeaeICHU HOPMAJIbHBIX
HANpPsDKEHUH MO TIONEPEYHOMY CEUEHHIO U3THOAEMOro CTEPIKHS.

KoHTpo/ibHBIE BONPOCHI:
1. Kakyro MI0CKOCTh HA3BIBAKOT CUIOBOH?
2.Kakoit n3rud Ha3pIBaroT npaMbIM? UTo Takoe Kocoit u3rud?
3.Kakue cuioBsle (JakTOPbl BO3HUKAKT B CEUEHUM OAIKM MPU YUCTOM U3rude?
4 TTo xakomy IIPaBUIY ONPEAENACTCA YMCIOBOC 3HAUCHUE U 3HAK M3rudaroimero MoMeHTa?
5.Kakue HanpsokeHus BOSHUKAKOT MpU U3rude?
6.Kakoii hopMymoii onpeaenseTcsa HaNpsHXKeHUe Npu U3rude B J1I000H TOUKE MOMEPEUHOTO
ceueHus?
7 Hanuvunte HopMyJIsl 11 ONpeaeIeHHS MOMEHTA HHEPUUH U MOMEHTA CONMPOTURICHUA
AJ1A NPAMOYTOJIBHUKA, JUTSL CTAHAAPTHBIX CEUEHU?

JlurepaTtypa.
(OCHOBHBIE HCTOYHHKHU:
1. Texunueckas mexanuka: yueduuk / JI. H. I'yaumoBa, FO. A. Enudanues, 3. A. XKusaro,
A. B. Makapos; noa penakuueit 3. 5. XKuparo. — Cankr-IletepOypr: Jlane, 2020. — 324



¢. — ISBN 978-5-8114-4498-4. — TeKcT: 3IEKTPOHHBIH // JIaHb: 3JI€KTPOHHO-
oubnuoreuHas cucteMa. — URL: https://e.lanbook.com/reader/book/131016/#1

2. CepOuH E.Il. Texuuueckas Mexanuka. yueOHuk / CepOun E.I1. — Mocksa : KuoPyc,
2019. — 399 ¢. — (CIIO). : https:/book.ru/book/931903

JIONOIHUTENbHBIE HCTOUHHKIH!

1. batuuera M.B. Texauueckas mexanuka. CI10: yuebnoe nocodue / babuuepa U.B. —
Mockga : Pycaiine, 2019. — 101 c.: https://www.book.nuw/book/932994

2. A M. JlykpsHoB, M A. JIykpsaHoB. TexHudeckas mexanuka. ®I'bOY «YuebHo-
METOMYECKHIT LIEHTP 10 0OPA30BAHUIO HA XKENE3HOIOPOKHOM TpaHCIopTe», 2014 1.

JlaBoparopnasi padora Ne3

Tema: «MccneaoBaHue BIMAHUSA PEKUMOB padoTsl npupoga Ha KIT uunuHIpuyecKoro
peaykrTopa»

Heap paboTbl: DKCNICPUMEHTATIBHO HCCICAOBATH 3AKOHOMEPHOCTh U3MEHEHUA

k03(ppunmenTa noaesHoro accteust (KI1J) peaykTopa npH pasHbIX pe:kuMax paboTHI

IIPUBOAA.

Oo0opynosanue: JlaGopatopHas ycTtaHoBka «VccaenoBaHue nepeaay B 3aMKHYTOM

KOHTYpE»:

1 —anextpoasuraress, 2, 4, 6, 8, 10 — TOPCUOHHBIE BAIBL, 3 — YEPBSYHBIH PEAYKTOP;

5 — KOHUYECKUH PEOYKTOP, 7 — WAIHHAPHYECKUI ABYXCTYNEHYATEIA COOCHEBIN PEAYKTOP,

9 — pemeHHas nepenava; 11 — Harpykarolee yCcTpoiicTso; 12 — mura (puc. 1).

B pe3ynsTare BRIIOAHEHNUS PadOThI CTYACHT

QOINHCEH SHAMb.!

- OCHOBHBIE COCTABJIAIOLIME MOTEPS MOLIHOCTH B PEAYKTOPE, UX 3aBUCHUMOCTE OT
[IepeaaBacMOi Harpy3KHU 1 4acTOT BpallleHUs BAJIOB;

- YCTPOMCTBA JTaOOPATOPHON YCTAHOBKH M METOAUKY MPOBEACHUS HCCIICIOBAHMIA;
OOIHCEH YAIeMb.!

- HKCIEPUMEHTAIBHO OIIPEACIIATE U TCOPETUUESCKU PACCYUTEIBATE BPALLIAIOUINE MOMEHTEI
Ha Bajax peAayKTopa U o HuM onpeneaats KI1/[ Ha pasauvHBIX peKUMax HArpy >KEeHUS,

- 000CHOBAHHO BBIOHMPATh PEKUMBI 3KCIUTYaTaLlMHM PEAYKTOPa, 00eCIeUNBAIOLLNC
MHUHUMAJIBHBIE TIOTEPH, KaK B MPUBOJE, TAK U B PEIYKTOPE.

Teopernyeckue noJIOKeHHUA.
AHaIIN3 IOTEPh MOIIHOCTH B PEAYKTODE.
1. Koapumment nonesnoro aeiicteus (KIT/) penykTopa €CTh OTHOIICHHUE MTOJIE3HOM
MOIIIHOCTH K 3aTPAYCHHOMN:

N=P2/P1=(T2*®2)/(T1*®1)=(T2*n2)/(T1*n1)=T2/T1* i),

rae P1, P2 — MOIITHOCTY Ha BEyILIEM (3aTpaueHHas ) U Ha BEAOMOM (TIOJIE3HAs ) Bajlax
peaykropa, BT,
T1, T2 - Bpam@aroe MOMEHTH HA BEAYILEM H BEIOMOM Bajlax peaykropa, H * u;
®1, ®2 — YIIOBBIE CKOPOCTH BPALICHHA BEOYLLIETO U BEIOMOTO BAJIOB PEOYKTOPA,
pan/c,
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nl, n2 — yacTOTHI BPALCHHUS BEAYLUETO U BEAOMOIO BAJIOB PEeayKTOpa, 00/MHH
i — IepenaTovHOE OTHOLIEHUE UCCAEAYEMOTO PEIYKTOPA.

2. B ¢BOIO 0Ouepear MOLIHOCTE MOTEPE B peAyKTOpe, BT:
Py =P1 - P2 =P1*(1 —n) = Pl*y,
rae Y — KoOPpHHUUHEHT OTHOCUTEIBHBIX TOTEPh B PEAYKTOPE,

y=1-n=y3+wyn+ynMm + y.;

3 - KO3 HLUEHT OTHOCUTENBHBIX MOTEPh B 3aUCIUICHUH,

W - KO3(PPULIHEHT OTHOCUTENBHBIX NOTEPE B MOIIUIMTHUKAX,

YIIM - KO3(DHUHEHT OTHOCHTENBHBIX MOTEPh HA MEPEMEIIMBAHUE MACIa;

VB - KO3 (QUUMEHT OTHOCUTEBHBIX TIOTEPE HA MPUBOJ BEHTUIATOPA Y PEIYKTOPOB C
HCKYCCTBEHHBIM BO3/YILHBIM OXJIQKACHUEM.

IloTepH B 3alleMNIEHUH SBIIAKOTCS CIEACTBUEM YPE3BLIUANHO CII0KHOIO 11
HCCIEA0BAHUA ITPOLIECCca B3aUMOACHCTBUS KOHTAKTHPYIOIINX ITOBePXHOCTEH 3y0beB. B
o0I1IeM clTyyae CHIbl TPEHHS MEkAY 3yObAMU 3aBUCAT OT LIEPOXOBATOCTH UX padounx
IIOBEPXHOCTEH, peyKMMa U BUAA CMA3KH, COOTHOLLCHHS CKOPOCTeH KaueHHs U CKOJIbKECHUA
B KOHTaKTe H BeIMYHMHBI NEePeIaBaecMO I0JIe3HON HATPY3KHU.

Hns 3yOuaTeix nepenay, Hape3aHHBIX 0€3 MOAU(PUKALUY 3aUCIUICHUS, BEIMUKHY
K03(phuleHTa NOTEPD B 3AUETIEHUH MOKHO TTPUOTHIKEHHO OMPENENUTE ¢
HCIMOJIB30BAHHEM 3aBUCHMOCTH

Y3=23*f*(1l/zl = 1/22),

rae f — Ko3(ppULUUEHT TPEHUS CKONBbKEHUS B KOHTAKTE COMPsDKEHHBIX 3YObEB,
21, 22 — unicna 3yObEB LIECTEPHU U KONECA.
B (opmyne 3HAK «+» - A BHELIHETO 3aLECIUICHNUA, 3HAK «-» - U1 BHYTPEHHETO
3aLEIUICHHUS.

DopMyJia IIOKA3BIBAET, YTO MOTEPH CUIIBHO YBEIHMUMBACTCS ¢ YMEHBILICHHEM YHCEI
3yOBEB, OCODEHHO uncia 3yObeB IECTEPHU.

B pexumMe noayKHIKOCTHON CMa3KH CWIBI TPEHUS YBEJIMYUBAKOTCA NP
YMEHBIIEHUH BSI3KOCTH Mac/ia H CKOPOCTH B 3aETUICHUU. [TpU BEICOKHX CKOPOCTSIX 3a
CUCT IOBBILUECHHS HECYIIEH CMIOCOOHOCTH MACIISTHOTO KIMHA MEXKAY 3yOBSAMU BCTYNAIOT B
CHUJTY 3aBUCHMOCTH, XapaKTEPHbIE JUISI THAPOAMHAMUYECKOTO PEe:KMUMA CMa3KH.

Ilomepu Ha mperue 6 3ayenieruy OOBIYHO IPUHUMAKOT [IPOIMOPLUHOHATIBHBIMU
TIOJIE3HON HAarpy3Ke U OTHOCAT K TaK HAa3bIBAEMBIM HATPY30UYHBIM MOTEPSM.

Basbl COBPEMEHHBIX PEAYKTOPOB OOBIYHO YCTAHABIMBAKOT HA MO JUIMITHUKAX
Ka4YeHHUs, UL KOTOPBIX XapaKTEPHbI MANBIE HOMEPU HU IMPEeHUe:

yn = 0,005...0,010.

[lomepu Ha nepevewusarue Aacad PacTyT ¢ YBEIHYEHUEM OKPYKHON CKOPOCTH,
BA3KOCTH Maca, IAPHUHBI 3yOUaThIX KOIEC U [IYOUHBI UX MOTPYKEHUS B MACIISHYIO
BAHHY.

Kosghhuyuenm omrocumeabHuix NOmMeps Ha NPUeoo eHMUIAMOPd B
CYLUCCTBEHHO 3aBUCHT OT YaCTOTHI BPALUCHUS BAJIOB.



PaznenpHOE H3MEPEHHE COCTABJIAIOIINX MOTEPE MOLIHOCTH CBA3aHO ¢ OONBIIMMHU
TPYAHOCTAMHU. [T03TOMY OOBIUHO ONBITHBIM MYTEM OMPEACTSIOT CYMMAPHEBIE TIOTEPH
MOILIHOCTH, KOTOpBIe XapakTepu3yroT o0mwmii KIT/I penykropa.

Cpennue 3naueHus KI1J] 3ybuareix nepegay Ha MOJIMITHUKAX KAYEHUS TIPH
HOMHHAJIBHOW HAarpy3Kke W sKHAKOH CMa3Kke Haxoadrces B npeaenax n = 0,97...0,98,

1)1 OTKPBITHIX TIEpeay ¢ IIacTHYHOM cMazkoit 1= 0,95... 0,96.

ITpu nepenave HenoaHOH MOIHOCTU KT/l 3HAYUTENBHO HUKE BCIEACTBUE BIUSHUS

IIOCTOSAHHBIX MOTEPD, T.€. MOTEPh, HE 3aBUCALIUX OT [IEPEAaBAEMOl MOILIHOCTH.

ITopaaok BeINOJIHEHHS PadoThI.
Iloc/iea0BaTEABHOCTD BBINOJHEHHS J1a00paTOPHOIl paGoThl B AHAJIOTOBOM PE/KHME ¢
3JIEMEHTAMH ABTOMATH3HPOBAHHOH CHCTEMBbI HAYYHBIX Hccaenopanuii (ACHU)

JaGopatopHy o paboTy BHIMOIHSKOT ¢ MPUMEHEHUEM KOMIIBIOTEPA B THATIOTOBOM
pesxkume. Kakaplit atan padoTel 0pOpMIIEH Ha JUCIUIEE B BUAC YKPAHHOMN 3aCTABKH.
[Tepexoa Kk ouepeAHOMY 3Tany padoThl BO3MOYKEH TOJIBKO MOCIE BEIIOIHEHHS
peKOMeH Al U TpeDOBaHUIl, IPUBEIEHHBIX Ha 3acTaBke. HeoOX0auMBIH NYHKT B
IIpeaeax OOJHOM 3acTaBKH BEIOMPAIOT YCTAHOBKOH MOJIOCH], BEIACICHHON IPYTUM LIBETOM,
HA HYKHYIO CTPOKY C MOMOILBK) KJIABULI NEPEMEUIEHUS KYPCOpa — CHIPEIKAd 6HU3,
CMPpEeIra 6eepx, KIABULLHN — 6600. s nomy4eHus 00Ie€ TOMHON H MoapodHOH
MH(OPpMAaLHY TIPY BBIMOJTHEHUH 3Tama ClIeAyeT HaXKaTh (PYHKUMOHANBHYIO KiaBuury F1—
HOMOULb.

[To OKOHYAHUH IKCTIEPUMEHTANIBHON YaCcTH padOThHl Ha JUCTLIEH BBIBOISATCS
PE3yABTATHI SKCnepuMenTa — rpaduku. [lepsulii rpaduk - «3apucumoctu KT peaykropa
OT HArpy3KY Ha BEJIOMOM Bajly» OTOoOpaxkaeT 3aBUCUMOCTE KII/] penykTopa 0T MOMEHTa
Ha BEJOMOM BTy (SKENTAaA KPUBAA) U 3aBUCUMOCTE YaCTOTHI BPALUEHUS BEAYILETO Bala OT
MOMEHTA Ha BEIOMOM BaJly (3€/1eHas Kpupas). Bropoii rpaduk - «3aBUCUMOCTH
MOILIHOCTEH OT MOMEHTA Ha BEAOMOM BalTy» OTOOPAKAET 3aBUCHMOCTD MOIIHOCTH HA
BEIYLIEM BTy OT MOMEHTA Ha BEIOMOM Bally (OKEeNTasl KpUBAasi) U 3aBUCUMOCTH MOLIHOCTH
Ha BEIOMOM Bajly OT MOMEHTA Ha BEIOMOM By (3€/1€Has KpUBasd).

OTyer no 1aGopaTopHOii padoTe A0/IIKEH COAePKATH.
Kunemarnueckyto cxemy «JIaboparopHoi yCTaHOBKW», ONUCAHUE Y3710B «JlaboparopHoii
YCTAaHOBKW», KPaTKHE TEOPETUUECKHE CBEAECHHS O NMOTEPIX MOLIHOCTH B PEAYKTOpPE, a
Taroke rpapuku «3apucumoctd KI1/ peaykTopa 0T Harpy3KH Ha BEJOMOM Bally» U
«3aBUCHMOCTH MOIITHOCTEHM OT MOMEHTA Ha BEIOMOM BATYY.

KoHTpo/ibHbIE BONIPOCHI:
IIpuBeouTe GOPMYIBL, 10 KOTOPEIM MOKHO onpeaeauTs KITJ peaykropa.
Ha30BUTE OCHOBHBIE MPUYUHBI ITOTEPU MOUTHOCTU B PEAYKTOPE.
Kak m3mensercsa KIIJ peaykropa ¢ yBeIHUCHHEM YHCIA €TI0 CTYNCHeH?
Kak Oyaet usmensateea KIT penykropa npy yMeHbIIEHUH HArpy3ku T27?
Yemy pasHo 3HaueHue KIIJI penyktopa nipd Harpysku T2 = 07 TTouemy?

WU o=

Jlurepartypa.
OCHOBHBIE HCTOYHHUKH:
1. Texnuueckas Mexanuka: yueOHuk / JI. H. I'yaumosa, 1O, A. Enudanues, 3. 5. XKusaro,
A. B. Makapog; noa pegakuueii 2. 5. JKuparo. — Cankrt-IletepOypr: Jlans, 2020. — 324



¢. — ISBN 978-5-8114-4498-4. — TeKcT: 3IEKTPOHHBIH // JIaHb: 3JI€KTPOHHO-
oubnuoreuHas cucteMa. — URL: https://e.lanbook.com/reader/book/131016/#1

2. CepOuH E.IT. Texuuueckas mexanuka. yueOHuk / CepOun E.I1. — Mocksa : KuoPyc,
2019. — 399 ¢. — (CIIO). : https:/book.ru/book/931903

JIONOIHUTENbHBIE HCTOUHHKIH!

1. batuuera M.B. Texauueckas mexanuka. CI10: yuebnoe nocodue / babuuera U.B. —
Mockga : Pycaiine, 2019. — 101 c.: https://www.book.nuw/book/932994

2. A M. JlykpsHoB, M A. JIykpsaHoB. TexHudeckas mexanuka. ®I'bOY «YuebHo-
METONYECKHIT LEHTP 10 0OPA30BAHUIO HA YKENEC3HOJOPOKHOM TpaHcropTey, 2014 1.

JlaGopaTtopHas palota Ned
Tema: «HMccnenoBanue BIUAHUA PEKUMOB padoThl puBoaa Ha KITJI yepssiyHoTO
peayKTOpay.
Ilens padoThI: DKCMIEPUMEHTATIBHO UCCIEA0BATD 3aKOHOMEPHOCTE U3MEHEHUS
ko3 uumenTa noneznoro aeicteus (KI1) peaykropa pu pa3HeIX peskuMax padoThl
IPUBOAA.
O6opyaosanne: JlaboparopHas yctaHoBKa «MccnenoBaHue nepejad B 3aMKHYTOM
KOHTYpe»:
1 —anextpoasuraress, 2, 4, 6, 8, 10 — TOPCUOHHBIE BATBL, 3 — YEPBSYHBIH PEAYKTOP;
5 — KOHUYECKUH PEOyKTOp, 7 — WAIHHAPHYECKUI IBYXCTYIEHYATHIH COOCHBIN PEAYKTOD;
9 — pemeHHas nepenava; 11 — Harpykarolee yCcTpoiicTso; 12 — mura (puc. 1).

B pe3ynsTare BRIIOAHEHNUS PadOThl CTYACHT

QOINCEH SHUMb!

- OCHOBHBIE COCTABJHIOIINE MOTEPh MOLIHOCTH B PEAYKTOPE, UX 3aBUCUMOCTD OT
NEPECAABACMON HATPY3KX U YaCTOT BPALICHHA BAIOB

- YCTPOICTBO N1abopaTopHOM YCTAaHOBKU U METOAUKY MPOBEACHUS UCCIEAOBAHUM;
QOANCEH YAIEMb!

- SKCTICPUMEHTAJIBHO OIPEAEATh H TEOPETUUECKH PACCUUTHIBATE BPALIAOIINE MOMEHTEHI
Ha Bajlax peayKTopa | o HuM onpeaenate KI1/[ Ha pa3nu4HbIX peKuMax HArpy >KCHHUS,
- 00OCHOBAHHO BBIOUPATH PEKUMBI IKCIUTYATALMU PEAYKTOPA, 00€CIeUnBAKOLIIE
MUHUAMAJILHBIE TIOTEPH, KaK B MPUBOJIE, TAK U B PEAYKTOPE.

Teopernyeckue noJIOKeHHUA.
AHaIIN3 IOTEPh MOIIHOCTH B PEAYKTODE.
1. Koadpunment noseznoro aeicteus (KIT) peaykTopa €CTh OTHOUIEHUE MTOIE3HOM
MOIIIHOCTH K 3aTPAYCHHOMN:

N=P2/P1=(T2*®2)/(T1*®1)=(T2*n2)/(T1*n1)=T2/(T1*i),
rae P1, P2 — MOIIHOCTH Ha BEOYLIEM (3aTpadeHHAsA ) ¥ HA BeIOMOM (II0JIE€3HAs ) BATaX

peaykropa, BT;
T1, T2 - Bpawarowye MOMEHTE HA BEOYILEM U BEIOMOM Bajlax peaykropa, H * M;
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®1, ®2 — yIIoBBIE CKOPOCTH BPALICHHA BEAYLIETO U BEIOMOrO BAJIOB PEOYKTOPA,
pan/c;,
nl, n2 — 4YaCTOTHI BpAICHUS BEAYLUETO U BEIOMOrQ BAJIOB peAyKTOpa, 00/MUH
i — IepesaToyHOE OTHOLIEHHUE UCCIICIYEMOT0 PEAYKTOpA.

2. B ¢BOIO 0Ouepear MOLIHOCTE MOTEPE B peAyKTOpe, BT:
Py =P1 - P2 =P1*(1 —n) = Pl*y,

I'ne Y — KO3 PULIUEHT OTHOCHTENBHBIX IIOTEPE B PEAYKTOPE,
y=1-n=y3+wyn+ynm + yB;
W3 - KO3(PPULUEHT OTHOCUTENBHBIX MOTEPE B 3aLCIUICHNM,
Y - KO3(PPULIMEHT OTHOCUTENBHBIX MOTEPh B MOIUUMHUKAX,
YIM - KOOPPHUHEHT OTHOCHTEIBHBIX NOTEPE HA MEPEMELLIMBAHUE MACIIA,
VB - KO3 (QUUMEHT OTHOCUTEBHBIX TIOTEPE HA MPUBOJ BEHTUIATOPA Y PEIYKTOPOB C
UCKYCCTBEHHBIM BO3IYILIHBIM OXJIAKICHUEM.

[ToTepu B 3alleNNeHHH SBIAKOTCA CIEACTBUEM UPE3BBIYANHO CJIOKHOIO 1T
HCCIIEN0BAHHA [IPOLIECCa B3aUMOICHCTBUA KOHTAKTUPYOIINX IIOBEPXHOCTEHR 3yObeB. B
OOIIEM CITy4ae CHIIBI TPEHHS MEKAY 3yObAMHU 3aBUCAT OT UIEPOXOBATOCTH UX padoyux
[IOBCPXHOCTEH, PEXKMMA U BHIA CMa3KH, COOTHOLUCHHS CKOPOCTEN KaYeHHS 1 CKOJILKECHUA
B KOHTAaKTe M BEJTHYHMHEI MepeaaBaeMo II0I€3HOM Harpy3kH

B 4yepBguHOH Iepenaye MOTEPH B 3aLCIICHHH COCTABIIAIOT OCHOBHYIO YacTh NMOTEPD
MOILHOCTH B CBA3U ¢ HATHYHUEM OTHOCUTEIBHOIO CKOIBKEHUS BUTKOB YEPBAKA 110 3yObIM
YEPBAYHOIO KOJIECA.

B pekuMe NOJIy>KUIKOCTHON CMa3Ku CWIBL TPEHUSI YBETUYUBAKTCS MPU
YMEHBIUCHNH BA3KOCTH MacCiIa H CKOPOCTH 3aUeIUIeHNH. [IpH BEICOKUX CKOPOCTSX 34 CYET
TIOBBILIEHHS HECYILEH CMOCOOHOCTH MACIIHOTO KIIHHA MEXKTY 3yOBAMU BCTYMAKT B CUITY
3aBHCHMOCTH, XapaKTepHBIE U1 THAPOIHNHAMHYECKOTO PEXXKUMA CMAsKH.

IToTepu HA TPEHHUE B 3aUEIUICHAN OOBIYHO NPUHUMAIOT MPONOPLUHOHAIBHBIMHA
IIOJIE3HOH Harpy3Ke ¥ OTHOCAT K TaK Ha3bIBAEMBIM HATPy30UHBIM MOTEPSIM.

Basibl COBPEMEHHBIX PEAYKTOPOB OOBIYHO YCTAHABIKMBAKOT HA ITOALIMITHUKAX
KaueHHs, JUT KOTOPBIX XapaKTepHBI MaJIbIe IIOTEPH HA TPEHUE:

v = 0,005...0,010.

[loTepu Ha nNepeMENINBAHUE MaC/Ia PACTYT ¢ YBEIUYEHUEM OKPY>KHOH CKOPOCTH,
BA3KOCTH MAacJIa, IWUPHHBI 3yOUaTHIX KOJIEC U [NIyOHUHEI UX MOTPYKEHHUS B MACIISIHYIO
BaHHY.

Ko3¢h$pHumMeHT OTHOCHTENBHBIX IIOTEPE HA IPUBOM, BEHTHIIATOPA YB CYILIECTBEHHO
3aBUCHUT OT YaCTOTHI BPALLCHHS BAJIOB.

PasnenbHOE H3MEPEHHE COCTABIAOIINX MOTEPE MOIIHOCTH CBA3AHO ¢ OONBLIINMH
TPYAHOCTAMH. [103TOMY OOBIYHO ONBITHBIM IIYTEM OIPEACTSIOT CYMMAPHEBIE TOTEPU
MOILHOCTH, KOTOpbIe XapakTepu3yroT o0umit KIT/ penykropa.

Cpennue 3Hauenus KI1JI uepBAYHBIX nepenay ¢ sKUAKOM CMAa3KON IIPH pa3HBIX
YHCTIaX 3aX0M0B YEPBsKa MPeICTABICHE! B Ta0M. 1.

Tadauna 1.
KIIJI yepBA4HBIX nepeaay ¢ JKHIKO0H CMa3KOii.
71 1 2 4
i 32....63 16.....32 8....16




| n | 0,65....0,80 | 0,75....0.85 | 0.80....090 |

ITpu nepenave HenoyHON MOIHOCTH KII/[ 3HAUUTENBHO HUKE BCIEICTBUE BIMSIHUS
IIOCTOAHHBIX MOTEPD, T.€. MOTEPD, HE 3ABHCALIUX OT NEPEIABAEMON MOLLHOCTH.

ITopaaok BeINOJIHEHHS PadoThI.
Iloc/iea0BaTEABHOCTD BBINOJHEHHS J1a00paTOPHOIl paGoThl B AHAJIOTOBOM PE/KHME ¢
3J1IEMEHTAMH ABTOMATH3HPOBAHHOH CHCTEMBI HAYYHBIX Hccaenopanuii (ACHH)

JabopaTtopHy o paboTy BHIMOIHSIOT ¢ MPUMEHEHUEM KOMIIBIOTEPA B TUATIOTOBOM
pesxkume. Kakaplit otan padoTel 0pOpMIIEH Ha JUCILIEE B BUAC YKPAHHOMH 3aCTABKU.
[Tepexoa kK ouepeAHOMY 3Tany padoThl BO3MOYKEH TOJIBKO MOCIE BEHIIOIHEHHS
peKOMeHIALMi 1 TpeOOBaHH, IPUBEACHHBIX Ha 3acTaBke. HeoOXxo uMBbIi MyHKT B
IIpeaenax OJHON 3acTaBKU BBIOMPAIOT YCTAHOBKOM MOJIOCH], BBIACIEHHON IPYTUM LIBETOM,
HA HYKHYIO CTPOKY C MOMOILBKO KJIABULI NEPEMELIEHUS KYPCOpa — CHIPEIKA 6HU3,
CMPEeIra 6eepx, KIABULLHN — 6600. s momy4eHus 00Ie€ TOIHON U MoapodHOT
MH(pOPMAlMK IIPY BBIMOJTHEHUH 3Talla CICAYET HaKaTh (PYHKUMOHANBHYO KiaBuury F1-
HOMOULb.

[To OKOHYAHUH IKCTIEPUMEHTAIBHON YaCcTH padOThl HAa AUCILIEH BBIBOISATCS
PE3yABTATHI SKCnepuMenTa — rpaduku. [lepsulii rpaduk - «3apucumoctu KT peaykropa
OT HArpy3K4 Ha BEJIOMOM Bajly» 0TOOpaxkaeT 3aBUCUMOCTE KII/] penykTopa 0T MOMEHTa
Ha BEJOMOM BTy (SKENTAad KPUBAA) U 3aBUCUMOCTE YaCTOTHI BPALUEHUS BEAYILETO Bala OT
MOMEHTA Ha BEIOMOM BaJly (3€/IeHas Kpupas). Bropoii rpaduk - «3aBUCUMOCTH
MOILIHOCTEH OT MOMEHTA HA BEIOMOM BalTy» 0TOOpaKaeT 3aBUCUMOCTD MOIHOCTH Ha
BEQYLIEM BTy OT MOMEHTA Ha BEIOMOM Bally (OKeNTasl KpUBasi) U 3aBUCUMOCTD MOLIHOCTH
Ha BEIOMOM Bajly OT MOMEHTA Ha BEOOMOM Bally (3€/IeHad KpUBas).

OTyer no 1aGopaTopHoii padoTe A0/IIKEH COACPKATH.
KuHeMaTn4yeckyro cxeMy «JIabopaTopHOH YCTaHOBKIY, ONMUCAHUE y3710B «JIadopaTtopHoi
YCTAHOBKH», KPATKUE TEOPETUUECKUE CBEACHHS O MOTEPSIX MOLIHOCTH B PEAYKTOPE, a
Take rpapukn «3apucumocty KI1J] peaykTopa 0T HArpy3KH HA BEAOMOM BaTy» U
«3aBHCUMOCTH MOLIHOCTEH OT MOMEHTA Ha BEIOMOM BaIIy».

KoHTpo/ibHBIE BONPOCHI:
1. HazoBute 00/1aCTh NPUMEHEHHUS YePBAUYHBIX NEepeaay.
2. Kakue paznuyaroT BUOBI YePBAKOB?
3. YKaKUTE OCHOBHBIE F€OMETPUUYECKUE TAPAMETPHI UEPBAYHOH nepenaun?
4. KakoBbI JOCTOMHCTBA W HEIOCTATKU YEPBSUHBIX Iepeaay?
5. KakoBbI MaTepHanbl H BUIBI TEPMOOOPAOOTKH 11 AeTanel YepBAYHBIX Iepeaay’
6. Y3 kakux cooOpakeHHi BEIOHPAIOT YMCIIO BUTKOB uepBaKa’?
7. I3 xakux cOOOpaKeHUH OrpaHUYHBAIOT YUCIIO 3yObEB UEpBAYHOIO Koneca? Kakobo Mu-
HUMAQJILHOE YUCII0 3yObeB KoJeca?
8. Kakue cuibl IEHCTBYIOT HA YEPBAK U YEPBAYHOE KOIECO, KAK OHU HaNPAaBJICHHI B KAK
BBIUKC/IAKT UX 3HAUESHUS?
9. KakoBbl OCHOBHBIE BHIBI PA3PYILEHHH YePBAYHON nepenadn’
10. Kax Beraucasaror KT uepssaunoii nepenaun? HasoBuTte 0CHOBHEIE (PAKTOPEL, BIIUSIO-
e Ha KI T/,
11.YT0 BBI3BIBAECT HATPEB YEPBIYHOMN Iepenauu’?
12 TTouemy KI1Zl yepBauHO#i nepenayn MEHbLIE, YeM y 3youaroii? Cnocodbl ero
TIOBBILLIEHUS?



Jlurepatypa.
(OCHOBHBIE HCTOYHHKHU:
1. Texunueckas mexanuka: yueduuk / JI. H. I'yaumoa, FO. A. Enucdanues, 3. 5. JKuparo,
A. B. Makapos; nox penakuueit 3. 5. XKusaro. — Cankr-IletepOypr: Jlane, 2020. — 324
¢. — ISBN 978-5-8114-4498-4. — TeKcT: 3IECKTPOHHBIH // JIaHb: 3JI€KTPOHHO-
oubnuoreuHas cucteMa. — URL: https://e.lanbook.con/reader/book/131016/#1
2. Cepbun E.I1. Texuuueckas Mmexanuka. yueOHuk / Cepoun E.I1. — Mockga : KaoPyc,
2019. — 399 ¢. — (CTIO). : https://book.n/book/931903

JlOTIOTHUTENBHBIE HCTOUYHHKH:

1. baduuesa M.B. Texanueckas mexanuka. CI1O: yueOHoe nocodue / babuyesa N.B. —
Mockga : Pycaiine, 2019. — 101 ¢.: https://www.book ru/book/932994

2. AM. JIykpsHOB, M. A. JIykpsiHOB. TexHuueckas Mexanuka. OI BOY «Y4elHo-
METOIMYECKHIT LEHTP 10 0OPA30BAHUIO HA XKENEC3HOJOPOKHOM TpaHcnopTey, 2014 r.

Kpurtepun oueHkKu:

- OLIEHKA «3aYTEHO» BBICTAB/IAETCA CTYACHTY, €CJIU BRIMOIHEHO 80% padoTh! U Oonee,
- OLICHKA «HE 3aYTEHO» BBICTABIACTCA CTYACHTY, €CJIU BBIMOIHEHO MeHee 80% paboThl.
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TecTOBBIC 3aJaHUSA

IIpy npoBeneHHM TECTHPOBAHUS  HCIONB3YeTCA  COOPHUK  TECTOBBIX  3aJaHUM
«TexHu4ecKas MEXaHUKa», NPECOIHA3HAUCHHBIA MO KOHTPOJIA 3HAHWI MO paszenam
«TeopeTryeckas MexaHuka» H «COIPOTHUBICHUE MAaTEPUATIOBY.

IIo OCHOBHBIM TeMaM OUCLUMIUIMH IIPEJIaracTcess MO IATb BapUAHTOB  3aJaHuid,
opopMIeHHBIX B BHAEC Tadnuu. Kakaplii BapuaHT COACPKUT MATH BOMPOCOB (KakK
TEOPETHUYECKNUX, TaK U PaCUYETHBIX), PACMOJIOKEHHBIX MO MEPE BO3PACTAHUS CIIOKHOCTH
3a0aHUA, U K@OKIOMY BOIIPOCY COOTBETCTBYKOT UETBEIPE OTBETA, OOUH W3 KOTOPBIX-
IpaBUAbHBIH. CNUCKM NPaBWIBHBIX OTBETOB MPUBEICHEI B KOHIE COOpHUKA B BUJE
TabnuL.

TTOCKONBKY IIpH H3YYEHUH Kypca TEXHUUYECKOH MEXaHUKH HauQOJBIIYVIO TPYIHOCTH
IPEACTABIACT PELUCHHUE 3a0a4, OONMBIIMHCTBO 3aJaHuii CHOPMYITUPOBAHO HMEHHO B BUIE
3aJa4, MpUYeM HauOOee CI0KHBIE U3 HUX Pa3/IENeHbl HA HECKMIBKO JIOTUYECKUX 3TaloB,
HE TPEOYIOLIMX IS PELUCHHA CIIOKHBIX PAcdeTOB. TaKkoi MOAXOD K MOJade Marcpuaia
MO3BOJIAET IPHBHTH YYALMMCS HABBIKM CAMOCTOSTEIBHONQ dHaiu3a 3adad |
AKTUBU3UPYET MbILUICHHE. DOpPMa BOIIPOCOB HACT BO3MOMKHOCTH NMPUMEHSTE TECTOBBIE
3a/laHUs HE TOJBKO MM KOHTPONS 3HAaHUM B ayauTOpPUM, HO OyAET MONE3HA U I
CaMOCTOATENBHOM NMOANOTOBKH, A TAKXKE PEKOMEHAYETCS CTYACHTAM-3a0YHAKAM.
OpUEHTHPOBOYHOE BPEMs, HEOOXOAUMOE 1T BBIIIOJHEHUS 3a0aHUil IO OIHOMY BAPHAHTY
- 30-35 MuHYT. B OCHOBY OUEHKU pe3yNbTaToB paloTHl, UCXQAS U3 ISATUOAIBLHOM
CHUCTEMBI, JIEXKAT CICAYIOLIUE IIPUHLIUIIBL

* 32 OTBET HA BOMPOC, HE TPEOYIOIIUIA PACUETOB ..........ceee.. 0,5 damnos;

* 32 BBIMOJIHCHUE 3aJaHHs, TPEOYIOLIEr0 OAHOM MAaTEMATHYECKON onepauuy .... 1 dai,

* 32 BBIIOJIHEHHE 3alaHUA, TPEOYIOIIEr0 HECKOJNBKHUX MATEMATHYECKUX Omeparmi ..1,5
dama.

PaboTa MOKET BBIMOIHAETCS MUCHMEHHO.
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TEXHWYECKAR MEXAHMKA, CONPOTHBNEMWE MATEPUANCE
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MHUHUCTEPCTBO TPAHCHOPTA POCCHIUCKON ®EIEPAIIIU
®EJJEPAJIBHOE ATEHTCTBO KEJE3HOAOPOKHOI'O TPAHCIIOPTA
OUINAJ OEJAEPAJIBHOI'O TOCYJIAPCTBEHHOI O BIOKETHOT' O
OBPA3OBATEJBHOT'O YUPEKJAEHUS BEICIIETO OBPA3OBAHUS
«CAMAPCKHUH I'OCYJAPCTBEHHBII YHUBEPCUTET IIYTEMN
COOBIIEHUS» BT. PTUILEBO

(PUJINAJI CamI'VIIC B I'. PTHULLIEBO)

Paccmotpeno LIK: YTBepKOAO:
«  » 20 T 3aM. JHpeKTopa no yu. padoTte
[IpeacenaTens

« » 20 r.

Ilepedenn BonpocoB

K 3K3aMCHY 110 THCHHUILJINHC
OIL. 03. Texnuueckas mexanuka
O0CHOBHOI1 npodeccHOHAILHOI 00pa3oBaTe/IbHOI NMPOrpaMMbl
no cneuuanabHocTH 08.02. 10 Cmpoumeibcmeo yHce1e3HuX 00po2,
HYMb U HYHEE0€ X03AUCMEO
(baszoBasi noaroToBKa cpeaHero npogeccHOHAIbHOTO
obpazoBanus)

PaspaGoran: A.JL. THLUYHHH



IIEPEYEHD
BOMPOCOB K 3K3aAMEHY

no aucuuminde OI1.03 TexHuuyeckast MEXaHUKA.

K paszneny «Ctatukar.

1.OCHOBHBIE MOHATHSA U ONIpeneneHAs « CTaTHKH».

2. AkCUOMBI «CTaTUKHY.

3.CBA3H U HX PCaKLHUU.

4. I'eoMeTpUUECKUI METOJT CIIOKEHUS CHIL.

5. IIpOeKUHH CUITBI U BEKTOPHOH CYMMBI CHJI HA OCh.

6. AHUTHTHYECKU I METO ONMpPEICNICHUS 3HAUECHHS U HATIPABIICHUS PABHOIECHCTBYIOLIEH
IUIOCKOH CHCTEMBI CXOAALIUXCA CHII. Y CIIOBUE PABHOBECHA.

7.I1apa cuil. DKBUBATICHTHOCTE nap. CIOKEHUE U PABHOBECHE TIAP CHJT HA MJIOCKOCTH.,
8. MOMEHT CHIIBl OTHOCHUTEIBHO TOUKH H OCH.

9 IIpuBeneHNe CUITBI K TAaHHOM TOUKE.

10.ITpuBeieHNE MIOCKOH CUCTEMBI CHIT K TAHHON TOUKE.

11.¥YpaBHEHUS PABHOBECHS IIIOCKOW CUCTEMBI IIPOU3BOJIBHO PACIIONOKEHHBIX CHJL.
12.0nopHble YCTPOHCTBA DATOUHEIX CHCTEM.

13. LIeHTp TSHKECTH IPOCTHIX TeOMETPHUYECKUX GUryp. LICHTp TAKEeCTH CTaHIAPTHEBIX
MPOKATHBIX MPOQUei.

K pazaeny «ConpoTHB/ICHHE MATEPHAIOBY.

1.TTonstue o neopmanuii B ynpyrom tene. (OCHOBHBIE TEPMUHBI «COMPOTUBICHUS
MaTEPHUAITOB ).
2.OCHOBHBIE JOMYIUEHNUSA O CBOMCTBAX MATEPHAIOB U 0 Xapakrepe AehopMaluu.
3.Mertog ceucHuii. BUapl HarpyKeHHH.
4 HanpsskeHus.
5.I1poONBHBIE CUMBL P HATIPSYKEHUU U CKaTHU. [ToCTpoeHUE 3MI0P NPOIOIBHEIX CUIL.
6. HanpsokeHus B CEYSHHUAX NPU PACTHKEHUN H COKATHH.
7.3akoH I'yka. [TpononbHas aedopmars.
8 ITonepeunas nedopmanusa. Kosdduuuent [Iyaccona.
9.PacyeThl Ha IPOYHOCTH IIPH PACTKEHUU U CKATHU.
10 TToHsTHE O CpE3€ U CMATHH.
11.Yuctetii capur. 3akoH I'yka npu casure.
12 KpyueHue. Dniopel KPYTAILIUX MOMEHTOB.
13 HanpsxkeHue u JeopMaliy Ipu KPyYEHHH.
14 PacyeTsl Ha IPOYHOCTH MPH KPYYCHHH.
15.PacueThl Ha 5K€CTKOCTD MPU KPYUSHUH.
16 13rud. OCHOBHBIEC MOHATHSL.
17 IlonepeyHsie CHIBI U U3rudaroie MOMEHTEI B CEUCHUAX OATKH.
18.ITocTpoeHHE STIOP MOMEPEUHBIX CHJT U U3THOAKIIMX MOMEHTOB.
19 HopmasbHBIC HATIPSKEHUA MTPH U3THOE.
20.PacueThl Ha NPOYHOCTE NpU U3THOE.
21. JINHECHHBIE W YIJIOBBIC MEPEMELLICHHA NPU U3THOE. PaCUeThl HA XKECTKOCTD.



22 IloHATHE O CNOKHOM Oe(hOPMHPOBAHHOM COCTOSIHHU TEJIa.
23 .IloHsTHE O TEOPUAX MPOUYHOCTH.

24 Pacuet Baa MpU COBMECTHOM IEHCTBUH U3rUda U KPY4YECHHUIL.
25.YCTOMYMBOCTE CXKATBIX CTEPYKHEH.

26.COonpoTUBJIEHHE YCTAIOCTH. Y CTATOCTHOE Pa3pYIUICHUE.

27 I1pOYHOCTE IpH AMHAMUYECKUX Harpy3Kax.

K pasneny «KuHematuka»,

1.OcHOBHBIE MOHATHSA «KMHEMATHKWY.

2. YpaBHEHYS IBUKEHUS TOUKH.

3.CKOpOCTb TOUKH.

4. YCKOpeHHE TOUKH.

5.Buapl IBWKCHUA TOUYKH B 3aBUCUMOCTH OT YCKOPEHUA.

6.IlocTynaTennbHOE IBIDKEHHE TEIA.

7.BpainaTte/bHOE NBIDKEHHE TENA.

8.CB3b MEKIY THHEHHBIMA U YIJIOBBIMH [TAPAMETPAMU TOYEK BPALLAIOLIETOCS TENA.
9 KureMatu4eckue rpapuku.

10. MrHOBEHHBIH LEHTP CKOPOCTEH. ABCOMIOTHAA CKOPOCTb.

K pazneny «{uHamuka».

1.OCHOBHBIC MOHATHSA U AKCHOMBI «JJUHAMUAKI®.

2.Cuta uHepurd. MeToa KMHETOCTATUKYL.

3.PaboTa ¥ MOLUHOCTE CHJIBI IPH IOCTYNATEIBHOM ABH)KEHHH.
4.PaboTa 1 MOILIHOCTE IIPH BPAILATENBHOM JIBUKECHUU.

5. Tpenne ckonbkeHua. KodypPuuueHT TpeHUs CKOIbKEHHUS.
6. Tperue kaueHus. KoopQUUUEHT TpeHU KaYeHHsL.

7 MexaHnueckuii KO3(MPUIIHEHT IIOJE3HOrO ACHCTBHS.
8.IloTeHIMANTBHAA U KHHETHYECKAA YHEPIHUSL.

9.3aKk0H U3MEHEHUS KOJIHYECTBA JBIKCHUS.

10.3aK0H U3MEHEHHSA KHHETUUECKON SHEPTHH.

11.¥YpaBHeHHE TMHAMUKH JUTSL BPAlIATEIBHOrO IBUKEHUS TBEPAOrO TENA.

K pazgeny «Jeraqn MalluH H MEXaHH3MbI».

1. Knaccupukarus ManmH.

2.OcHOBHBIE TPeOOBAHUS K MALIMHAM U JETAIIAM.

3.Hepa3beMHBIE COSMHEHN. 3aK/IEIIOUHBIE U CBAPHBIE COSIMHEHMS NeTATEH.

4 Kneesele coequHeHus. CoeJMHCHMA TTAlKOI, 3anpecCOBKOi M 3apOPMOBKOIA.

5.Pe3pboBbIe coemHeHus. Kitaccugukaius pe3so.

6.HasHaueHue 1 knaccupukauus nepeaay BpallaTeaIsHOTO JBIKEHUS.

7 KMHEMATHYECKHE U CHJIOBBIE COOTHOLIEHN B IEPEAATOUHBIX MEXaHU3MaX.

8. OpuKIHUOHHEIE Tepeaayn. X HazHauyeHHe U 0COOeHHOCTH. KHeMaTHUeCKHE
COOTHOLLEHHS.

9 ITpuHumn padoTel, KIaccupUKaLys, OCOOEHHOCTH U 00NacTh IPUMEHEHUS 3y0UaThIX
nepenay.



10.T"eomeTpUs 3BOIBBEHTHOTO 3y0UaToro 3auermieHus. OnpeacineHne 0CHOBHBIX
napaMeTpoB.

11.Kpatkue cBengHUs 0 METOaX U3TOTOBICHUS 3y0UaThIX KOJIEC.

12 Bugsl pa3pylueHus 3yObeB 3yOUaThIX KoJjec.

13 Konnueckue 3yduaTeie nepenayu. OCHOBHBIE FEOMETPUYECKUE COOTHOLIEHUS.

14 Llennsie nepegaun. OcobOEHHOCTH H 001aCTh IPUMEHEHHS.

15 PemeHrHble nepenaun. OCOOEHHOCTH U 00IaCTh PUMEHEHMUS.

16 Ueppsaunas nepesada. OCOOESHHOCTH B 00JIaCTh NMPUMEHEHUS.

17 HazHaueHue, KOHCTPYKIIUA U MAaTEPHAIBI OCEH U BATIOB.

18 IIIMOHOYHBIE W LUIALEBBIE COCTHHEHNUA.

19 TToAMUITHUKYA CKOJIBKEHUS, TOAIIUITHUKY KaueHus:. OCOOEHHOCTH YCTPOiCTRA.
ObnacTb NPUMEHEHHUS.

20.Ha3naveHne 1 K1accupukanys My(Qpr.

21.Penykropsl. KOHCTPYKUMA.

22 MexaHU3MBI BO3BPATHO-TIOCTYIIATENBHOIO U KOJIE0ATEIBHOTQ ABUKEHU.

23 MexaHH3MBI IPEPHIBUCTOTO U OJHOCTOPOHHETO IBUKECHHUS.

Ilepevyenb uTepaTypbl AJIS MOATOTOBKH K IK3AMEHY

OcHoBHasi IHTeparypa:
1. Texunueckas mexanuka: yueduuk / JI. H. I'yvaumoa, FO. A. Enucdanues, 3. 5. JKuearo,
A. B. Makapos; noa penakuueit 3. 5. XKuparo. — Cankt-IletepOypr: Jlane, 2020. — 324
¢c. — ISBN 978-5-8114-4498-4. — TeKcT: 3I€KTPOHHBIH // JIaHb: 3JI€KTPOHHO-
oubnuoreunas cucteMa. — URL: https://e.lanbook.con/reader/book/131016/#1
2. Cepbun E.I1. Texuuueckas MmexaHuka. yueOHuk / Cepoun E.I1. — Mockga : KaoPyc,
2019. — 399 ¢. — (CTI0). : https://book.n/book/931903
JOMONIHUTENbHBIE HCTOUHHKH:
1. baduuesa M. B. Texaunueckas Mexanuka. CI1O: yueOHoe nocodue / badbuvesa N.B. —
Mockga : PycaiiHc, 2019. — 101 ¢.: https.//www.book. n/book/932994
2. A M. JlykbsHoB, M. A. JIykpaHoB. TexHuueckas Mmexanuka. ®I'bOY «YuebHo-
METOINYECKHIT LIEHTP 10 0OPA30BAHUIO HA XKENE3HOJOPOKHOM TpaHCropTey, 2014 r.

DJIEKTPOHHBIE 00pa30BaTeIbHbIC IPOTPAMMDI:
1. KoMmmeroTepHas nporpaMma «TeopeTUdeckas MeXaHuKa B NpUMEpax M 3aJadax.
Pasnenel «Cratuka», «KuHematuka», «JluHamuka». bornmaperko A H., HoeocuOupck
2002r.
2. KoMnerTepHas mnporpaMma — TpeHaxkep «OrnpeaesieHue NMPOEKUUA CWI Ha OCH U
MOMEHTOB CHJT OTHOCHTENBHO TOUKH U OcH». bongapenko A.H., HoBocubupcek 2002r.
3. KoMneroTepHas mporpaMma — TpeHakep «BBIYHCIEHNEe MOMEHTA CUJIBl OTHOCUTEIBHO
ocu». Kocuiug A., 1992r.
4. OOyuawuie - KOHTPOIUPYIOIIAs MYJIBTUMEIUIHAS KOMIBKTEPHAS MNporpamma
«Conpotusnerue Marepuaniosy. YMK MIIC Poccun, Mocksa 2002r.
5. DnexTpoHHbIf yaedHuk « detamu Mawnn». YMK MIIC Poccun, Mocksa 2003r.

HuTepHeT-pecypesl:
1.DenepanbHbIi LEHTP HHGOPMALMOHHO-00pa30BaTENbHBIX pecypeoB. http://feior.edu.rw/
2. Emunas komutekuusa Ludporbix 00pa3oBaTeNbHBIX PeCyPCOB.
http://school-collection.edu.r/
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Kputepuu oneHku:

«5» (OTAMYHO) - CTYASHT 3HAET HE TONBKO MPUHIUIIEI YIEOHOU AUCIIUIUIUHEL, HO U UX
YaCTHBIC IPUMEHEHHS, MOYKET CAMOCTOATENBHO JOOBIBATE 3HAHUSA 10 YUEOHOI
JUCLIUIUTHHE, AMEET HEOOXOAUMBIE ITPAKTUYECKIE YMEHUS U HABBIKH.

«4» (XOpOIO) - CTYASHT 3HAET NPHHLIUIEI YUEOHOH TUCIMILUTHHEI, HO UX NPUMEHEHNUS
HE BCE, MOKET CAMOCTOSTE/IBHO JOOBIBATH 3HAHUS, TIONIB3YACH IUTEPATYPOH, UMEET
Pa3BUTHIE NPAKTHUECKUE YMEHUS, HO HEOOS3aTeIbHO HABBIKH.

«3» (YIOBJIETBOPUTENBHO) - CTYEHT 3HAET TOJIEKO OCHOBHBIE MPUHIIUITEI, MOXKET
CaMOCTOATENIBHO AOOBIBATE 3HAHUS, YACTHYHO C(HOPMHUPOBAHEI YMEHUA H HABBIKH.

«2» (HEYIOBJICTBOPHUTEIIBHO ) - CTYACHT HE 3HACT IPUHUMIIOB yUeOHOU JUCLIMILIMHEL,
YACTUYHO CHOPMUPOBAHBI YMEHHSI X HABBIKU, €CJIH CTYICHT MTOKA3aT NOJHOE HE3HAHUE
BOTIPOCA, OTKA3aJC OTBEYATH WJIH HE IPUCTYMUI K BHITIOJTHEHUEO 3a0aHMUIA.



3agaHus AJ15 CAMOCTOSITEILHOM padoThI

HaumeHoBaHHe pa3aeJioB H
TEM

Buabl caMoCcTOATeNBHOH padoThl 00YYAIOLUHXCS

1

2

Pasaen 1. OcHoBBI
TeOPETHYECKOIl MEXAHNKI
Tewma 1.1, CraTuka. OcHOBHBIE
MOHATHA H AKCHOMbBI CTATHKI

PaBoTa ¢ kKOMMBEOTEpHOH MPOrpaMMOil — TpeHAKEpOM «ONpeeIeHHE NPOSKUMH CH.I
Ha OCH H MOMEHTOB CHJI OTHOCHTE.TbHO TOUKH H OCH». BOH1apeHKko A H..
HosocuOupck 2002r

Tema 1.2, IL10cKkaa cHcTeMA CIHLT.

IToaroToBKAa K MPAKTHYSCKUM 3AHATHAM, KOHTPOJIBHOIH padoTe

Paborta ¢ KOMILIOTEPHOM MPOrpaMMoii — TpeHLKEPOM «OnpeIeIeHue MPOSKUME CH I
HA OCH H MOMEHTOB CHJI OTHOCHTE.TBHO TOYKH U 0CH». bontapenko A H..
Hoeocubupck 2002r, 2I1eKTPOHHBIM MOcoOHeM «TeopeTH4eCKas MEXAHHKA B
nmpumMepax H 3a1a4ax. Yacte 1. Cratuka» Boraapenko A.H., Horocubupcek 2002r

Tema 1.3, CTaTHKA COOPY/KEHNI,

PaBora ¢ anexkTpoHHBIM mocodueM «TeopeTHueckasd MeXaHHKA B TIPHMEPaX H 33Jauax.
Yacrts L. Cratuka» BoHiapenko A H.. HosocuGupck 2002r

Tema 1.4, IIpocTpancTBeHHASA
clCTeMA ClL

PaBota ¢ 3nekTpoHHBIM nocodueM «TeopeTHUeckas MEXaHHKa B MPHMEPAX H 3aJadax.
Yacrs 1. Craruka» BoHiapenko A H.. HoocuOupck 2002 r.

Tema 1.5, KuaeMatTHra,

IToaroToBKAa K MPAKTHMECKOMY 2AHATHIO. PAG0Ta ¢ 3IEKTPOHHEIM MOCOOHEM
«TeoperHyeckaa MeXAHHKA B MpUMepax i 3aJa4ax. Yacrs 2. Kunemaruka»
Bonaapenko A H., Hopocutupek 2002 1.

Tema 1.6, Innamura,

Pabota ¢ aneKTpOHHBIM MOCOOHEM «TEOPETHHECKAS MEXAHHKA B MPUMEPAX H 32JA4aX.
Yacrte 3. QuHamuka» bonzapenko A.H., Hosocubupek 2002 r.

Pasaen 2. Conpornenenne
MATEPHATOB.

Tema 2.1, ConpoTuB.T€HIE
MATEPHATOB, 0CHOBHBIE
MO TOZKEHES,

Pabota ¢ 00y4aLIe — KOHTPO.THMPYKIIEH My IbTHMEIHHAHOH KOMIBHOTEPHOH
nporpammoit «ConpoTtusneHue MatepHa10B». YMK MIIC Poccun. Mocksa 2002r.
Pazaen: «OCHOBHBIE MOIOKSHHS®. TEMBI: «327TaUH CONPOTHBICHUS MaTePHATIOBY,
«Knaccupuxauus Harpysok. OCHOBHBIE JOMYIUEHH». «MeToa ceueHui. Buan
Harpy kKeHUi». «HanpaKeHHs».

Tema 2.2, PacTs:keHue U C:RATHE.

IToaroToBka K 1a00PaTOPHOMY 3AHATHED.

Pabota ¢ 00vyanIe — KOHTPOIMPY KILCH MY IBTHMEIHHHOH KOMITBIOTEPHOH
nporpammoit «ConmpotueneHue Marepuaiop». YMK MIIC Poccun, Mockea 2002r.
Pazaen: «PacTakeHHe U CRATHE», TeMBL: «HOPMAIBHBIC CHIB H HAPAXKSHHA B
MONEPEUHOM CeUeHUHU Opycar. «IlepeverneHus U aedopmannn. 3akoH ['vkan.

Tema 2.3, Cpes n cmaATHe,

Pabota ¢ 00vyapIEe — KOHTPO.IMPY KILCH MYy IBTHMEIHHHOH KOMITBIOTEPHOH
nporpammoit «ConmpotueneHue Marepuaiop». YMK MITC Poccun, Mockea 2002r.
Pazaen: «[TpakTHYECKHE PACHETH HA CPe? H CMATHEY, TeMA: «(OCHOBHBIE PACYETHBIC
MPEInOCHLIKH H (popry sl [IpuMepsl pacHeTan.

Tema 2.4, CaBUr B KPYUeHHE.

Pabota ¢ 00vyanIe — KOHTPOIMPY IR MYIBTHMEIHIHHOH KOMITBIOTEPHOH
nporpammoii «ConporueineHue mMarepuaiop». YMK MITC Poccun, Mockea 2002r.
Pazaen: «CaBur 1 kpyueHue». TeMbl: «Capur». «KpydeHune».

Tewma 2.5, H3rud.

ToaroToBka k 1adOPaTOPHOMY 3AHATHEO.

Pabota ¢ 00y4aOLIE — KOHTPO.TMPYKIIEH My IbTHMEIHHAHONH KOMIBHOTEPHOH
nporpammoit «ConpoTusneHHe MatepHa10B». YMK MIIC Poccun. Mocksa 2002r.
Pazaen: «M3rud npsimMoro Opycan.

Tema 2.6, YeToiidupocTe
C/RATBHIX CTEPKRHEIL

Pabota ¢ 00y4aOLIE — KOHTPO.TMPYKIIEH My IbTHMEIHHAHONH KOMIBHOTEPHOH
nporpammoit «ConpoTusneHHe MatepHa10B». YMK MIIC Poccun. Mocksa 2002r.
Pazaen: «YCTONYHBOCTE C/KATBIN CTEPKHEH».

Tema 2.7, ConpoTus.1eHHe
YCTATOCTH,

Pabota ¢ 00vyanIe — KOHTPO.IMPY IR MY IBTHMEIHIHHOH KOMITBIOTEPHOH
nporpammoii «ConporueineHue Marepuaiop». YMK MITC Poccun, Mockea 2002r.
Pazaen: «Pacuet Ha vcranocte». I10aroToBKa K KQHTPO.IBHOH padore.

Pazaen 3. lera. 11 MEXAHH3MOB H
MALIHH.

Teva 3.1, OcHOBHEIE NOHATHS H
onpeienenns, Coeannenns
JeTA.IeH MAIHH,

Pabota ¢ anexkTpoHHBIM yHeOHHKOM « deTanu Mamwmn». YMK MIIC Poccun, Mockea
2003r. Pazze1 «CoeauHeHUS JeTANSH MALIHH»

Tewma 3.2, Mexannueckue
nepexayi. Jera.u u cGopoUHLIe
e THHHLE] Nepelay,

Pabota ¢ anekTpoHHBIM YHeOHHKOM « JeTanu Mawmu», YMK MITC Poccun. Mockea
2003r.
Paszaen «MexaHHYECKHE MEPe ANy, TeMA «OCHOBHBIC TOHATHA O MEPeIAHAX»




PaGota ¢ 2neKTpoHHRIM yIeOHHKOM «JleTand Mamuey». YMK MIIC Poccun. Mocksa
2003r.

Pazaen «Mexanmueckue nepeiadun». TeMa «PpHKIKHOHHEIE Nepeaun. Odmme
CBCACHIA».

IToaroToBka K 1a00pPaTOPHOMY JAHATHK).

Pabota ¢ anekTpoHHBIM YHeOHHKOM « deTanu Mawmu»., YMK MIIC Poccun. Mockea
2003r.

Paszaen «Me xaHHYECKHE MePe ANy, TeMbl «OCHOBHBIE MOHATHA O 3y04aThIX
nepera4axy. « IHTHMHIPHHECKHE mPaMo3ydas U kocosydad nepetaqu». « KoHueckune
3vOqATHIE MepeIayuny», «I NaHeTAPHBIE H BO.IHOBHIE 2¥OHATHIC MEPeIAHHY.

INoaroToBKa k JaDOPAaTOPHOMY 3AHATHIO.

PaGota ¢ 2neKTpOHHBIM yIeOHHKOM «JleTand Mamuey». YMK MIIC Poccun. Mocksa
2003r.

Pa3ien «MexaHuuecKHe nepeiadn». TeMa «Uepssmunble nepeau. O0Iue CBEICHHI.

PaGota ¢ 2neKTpOHHBIM yIeOHHKOM «JleTand Mamuey». YMK MIIC Poccun. Mocksa
2003r.

Pa3zaen «Me xaHHYECKHE MEPe ANy, TeMB «PeMeHHbIe nepeIavm», «LlenHbe
nepetaqd. Od1He CBe ISHUA».

PaBora ¢ 3nekTpoHHBIM yueOHHKOM «JleTamu Mamuey». YMK MITC Poccnn. Mocksa
2003r.
Pazaen «BanbL ocH. MOIMUNHHKH. MY({TH», TeMa «Bamel 1 ocH. OOLIHE CBE ACHHAY.

Pabota ¢ anekTpoHHBIM YHeOHHKOM « deTanu Mawmu», YMK MIIC Poccun. Mockea
2003,

Pa3zaen «Banbl, 0CH. NOIMKITHHKH, MY{TED. TeéMbI «] 10 JMHITHHKH CKOJIBKESHHA.
TNoawnnHUKH KaueHnd. Obwue ceaeHua». «My@rer. Obwme cBe IeHHD».

PaGota ¢ 2neKTpOHHBIM yIeOHHKOM «JleTand Mamuey». YMK MIIC Poccun. Mocksa
2003r.
Pazaen «MexaHmeckue nepeiaun». TeMbl «PeIykropbl. OOLINE CBEICHHAY.

JJIeKTPOHHLIE 00pPa30BaTeIbHbIC MPOrPAMMBI:
KomnerotepHas nporpamMma «TeopeTHuecKkas MeXaHMKa B IMpUMEpax U 3a1avax.
Pazgensl «Cratuka», «KuHemaTtuka», «uHamuka». bonmapenko A H., HoBocuOupck

2. KomnbroTepHas mporpaMma — TpeHakep «OnpeaeseHue NpPOeKUU CUI HAa OCH U
MOMEHTOB CHJT OTHOCHTENBLHO TOUKH U ocH». bongapenko A.H., HopocuOupck 2002r.
3. KoMmbroTepHas mporpamMma — TpeHaxkep «BBIYHCIEHHE MOMEHTA CUNBI OTHOCUTENBHO

ocH». Kocuiug A., 1992r.

4. OOyvawle - KOHTPOJIMPYIOIIAs MYJBTUMEIUIHAS KOMIBKTEpHAsS MNporpamma
«Conpoturnenue matepuanor». YMK MIIC Poceun, Mocksa 2002r.
5. DnextponHHbl# yueOHUK « detamu MawuHy». YMK MIIC Poccun, Mocksa 2003r.

HuTepHeT-pecypesl:

1.DenepanbHbIi HEHTP HHGOPMALMOHHO-00pa30BaTENbHBIX pecypeoB. http://feior.edu.rw/
2. Emunas komurekuusa Ludporbix 00pa3oBaTeNbHBIX PeCyPCOB.
http://school-collection.edu.r/



http://fcior.edu.ru/
http://school-collection.edu.ru/

Penenzusn
HA KOMILIEKT KOHTPOJILHO-OLEHOYHBIX CPEACTB
no gucuuivinAe OIL.03 Texunuyeckas MeXaHHKA CIEHANBHOCTH
08.02.10 CTpouTeJIbCTBO JKeNe3HbIX I0POr, NYThH H MIyTeBOE X035 HCTBO.

KOMINIEKT KOHTPONEHO-OLIEHOYHBIX cpené’rB no jgucuumause OILO3
TexHnueckas mexaHuka pa3paboraH Ui 00ecnedeHns BBHINOJIHEHHs TpebGoBaHuii
DenepanbHOr0 roCyAapcTBEHHOTO 00pa30BaTeNBHOTO CTAaHAApTa K MHHHUMYMY
COJIepXaHusA K MNOANOTOBKH CIEUHMANUCTOB 10 crneguanbHoctu (8.02.10
C1pouTenbCeTBO JKeNe3HBIX JOPOT, MYTh U NYTEBOE XO35MHCTBO.

KOMIUIEKT KOHTPONBHO-OLICHOYHBIX CpPEACTB BKIOYAeT B cels cleayolme
3JIEMEHTbI:

-[IaCTHOPT;
- pe3ynbTaThl OCBOSHUS y4eOHOH AVCLMIUIMHEL, MOAJEXAIIHE MPOBEPKE;
- OLCHKA OCBOCHUS yueOHOU AVCHHILIMHBL,

-(opMBI B METOJIBI OLICHUBAHMUS,

- KOIU(PHUKATODP OLIEHOUHBIX CPelCTB;

- 3ajaHuA 11 OLEHKHA OCBOSHHS AUCIUILIHHEL

B naHHOM KOMIUIEKTe KOHTPOJIBHO-OLEHOUHBIX CPEJACTB MpeACcTaBIeHb! 3a1aHUs
N1 TEKylero, pybeKHOr0o M MTOTOBOrO KOHTpOJf, Uil OIIGHKH OCBOEHHS
y4eOHOM AUCLMIVIMHEL HCMONB3YIOTCS paziiuHble (OPMEI H METOMAB! KOHTPOJIA.
3apanHus 1A TEKYLIEro KOHTPOJNs 3HAHMH 00y4aroiuxcs NpeAcTaBieHsl 10 BCeM
TeMaM comlacHo paboueil TporpamMmel, OTIMYAIOTCA pazHooOpasWeM W
HalpaBJIeHBl HE TOJBKO Ha (opManbHOE BHINOJHEHHE, HO H Ha pa3BUTHE
MIO3HABATENBHON aKTUBHOCTH W peLleHHs NpolneMHBIX 3aiad. TecToBbIe 3a7aHNs,
3a/laHid Ha MpaKTHYeCKue W JabopaTopHblE 3aHATHA COACPXKAT JOCTATOYHOE
KOJIM4ECTBO BApUaHTOB Uil ofecneueHust 00beKTUBHOCTH KOHTPOJIS,

IIpencTaBieHHBIA KOMINEKT KOHTPOJBHO-OLIEHOYHBIX CPEACTB IO JIUCITHILTHHE
Texnuueckass MexaHuka cooTBeTcTByeT TpeOoBaHusaM PI'OC u MoxeT OHITH
PEKOMEH/IOBAH K HUCTIONB30BaHHIO B y4eOHOM MpoLecce.

Peuensent T.JI. ApoxoxkuHa npenogaBaTeib

¢dunuana Caml YIIC B r. Prumeso



Peuensus
HA KOMIVIEKT KOHTPOJIbHO-OLIEHOYHbIX CPEJACTB
no ancuuniaube OIL.03 TexHHyeckan MexaHHKa CIICHHAJIBHOCTH

08.02.10 CTponTeIbCTBO JKele3HbIX JOPOr, NYTh H NyTeBOe X0351iicTBO.

KoMmnekr KOHTPOJIBHO-OLCHOYHBIX CpencTB o JUCLIMTIIIMHE
«Texnuueckass MexaHwka» paspaboran ayis  obecrieueHHs  BBIIOJHEHUS
TpeboBanuii DelepalbROr0 rocyIapCcTBEHHOrO OOpPa30BaTENBHOIO CTAHAAPTA K
MHHHMYMY COJEpXaHHs H [IOATOTOBKH CHEUHANUCTOB IO CHEeHHATBHOCTH
08.02.10 «CtpouTenbeTBO XKeNe3HBIX JH0por, NYTh U yTEBOE XO03AHCTBOY.

B 1aHHOM KOMIUIEKTE KOHTPONBHO-OLEHOYHBIX CPEACTB IIPEACTABIEHEI
3a/laHMs U1t TEKYLUEro, pyOeXKHOTO U HTOTOBOTO KOHTPOJISI, /IS OLIEHKH OCBOEHHS
y4eOHOM IUCLUIINHB HCHONB3YIOTCA pPa3iu4Hble (HOPMbI U METOABI KOHTPOJIA.
3agaHus Ul TEKYLIEro KOHTPOJS 3HAHUEH 00YYalolMXCs MPENCTABIEHE] 110 BCEM
TEMaM corjlacHo paboueil mporpamMMbl, OTIHYANOTCH pa3HooOpasneM U
HalpaBjieHbl HE TOJBKO Ha ()OpPMallpHOE BBIMOJHEHHE, HO M HA DPa3BHTHE
MMO3HABATENLHON AKTHBHOCTHU. TecToBbie 3aiaHMs, 3aJjaHUS Ha MPAKTHYECKUE
3aHATHA COAEpPXKAT MOCTATOYHOE KOJMYECTBO BApHAHTOB g  oOecnedeHHs

0OBEKTHBHOCTH KOHTPOJIA.

[IpencTaBieHHBIH  KOMIUIEKT  KOHTPOJIBHO-OLICHOYHBIX  CpPEACTB MO
nucimiuivHe TexHUYeckas MexaHuKa COOTBeTCTBYyeT TpeGoBaHusaiM PIOC u

MOXeET OBITh PEKOMEHAOBAH K HCNOJIE30BAHUIO B y‘le6HOM Impongccce.

PeueHzeHTt Ilennn E.C. — Havansuuk PTHINEBCKOT
qucTaHuuu nyTH FOro-Boctounoit
IUpeKUUH UHPPACTPYKTYPBI —
CTPYKTYPHOT'O MOJpa3ieNeHus
LlenTpanbHOH AYpEeKLUM
uHGpacTpyKTyphl — dunuana OAO

«PX »




