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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

MexaHuka

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 3, cemecTpbl : 56
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

5| 6

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

3 |4

Bcero yacos

108| 144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

61 |80

Jlekymu, yac.

34 |34

MpakTnyeckune 3aHATAA, Yac.

16 |18

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

17 |56

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

9 |10

11

CawmocTosTenbHas paboTa, yac.

47 |64

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MTM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[IOLIEHT, K.T.H. AHNONbLCKNIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHavKaTopb! JOCTUXEHNSA KOMMNETEHLWI
O6LLenpoteccroHanbHble OrlMK-1 CnocobeH peLath 3a4a4i NpogeccoHanbHOM AeSTENbHOCTY, MPUMEHSS METOAbI
KOMMETEHLMN MOZENMPOBaHUA, MaTEMaTUYECKOrO aHa/In3a, eCTECTBEHHOHAYUHbIE U 0BLLENHKEHEPHbIE
3HaHW4
OMK-1. 2 ¥YMeeT Ncnosb3oBaTb OCHOBHbIE 3KCMNEPUMEHTa/IbHbIE METObI ONPeAeNieHNns
(h13MKO-MeXaHNYECKMX CBONCTB MaTEPVAIOB 1 U3LENNiA
O6LLenpotheccroHanbHble OrlNMK-5 CnocobeH peLLaTb Hay4HO-UCCEA0BATENLCKIE 33/a4M NMPY OCYLLECTB/IEHNM
KOMMETEHLMN NPOgECCUOHaIbHON AeATeNbHOCTH C NPUMEHEHNEM COBPEMEHHbIX MH(OPMALMOHHbIX
TEXHO/IOMMIA ¥ NPUKIaAHbIX annapaTHO-NporpaMMHbIX CPeACTB
OlK-5. 2 OpraHusyeT, BbIMNO/HAET IKCNEepUMeHTa/IbHbIE UCCNEA0BaHUA Ha COBPEMEHHOM
YPOBHE W1 aHaNN3UpYyeT pesynbTarsl
YHuBepcasibHble YK-1 Cnoco6eH ocyLwecTBAATb MOUCK, KPUTUUECKWIA aHa/IN3 1 CUHTE3 MHGOPMaLImW,
KOMNeTeHynm NPUMEHSITb CUCTEMHBI NOAX0/, NS PeLleHnst NOCTaBMeHHbIX 3a4au

YK-1. 1 3HaeT npuHUuMnbl cbopa, 0T6opa 1 0606LLEeHNS MHOPMaLUK.

2. TpeboBaHna HI'TY K niaHMpyeMbIM pe3y/sibTaTam 00yyYeHUs, COOTHECEHHbIM C

NHAMKATOPaMu LOCTVKEHUS KOMMNETEHL I
Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLMIA

®opMbI OpraHuzaLmm

PesynbTaTbl 06yyeHns

3aHATUN

OIIK-1. 2 YMmeeT HCcHOIb30BATH OCHOBHBIE YKCIIePHMEHTAJIbHbIE MeTO/IbI
onpeneaeHust PU3HKO-MeXaHAIECKHX CBOMCTB MATEPHAIOB U W3/ eJIHi

OcHoBbI Bbl60pa MaTepuasnos, 3anacoB NPOYHOCTU U AONYyCKaeMbIX Hal'lpFI)KGHVII7I

Nekuwnn; MNpakTnyeckme 3aHATUS;

Mpu pacyeTe 3/1eMEHTOB KOHCTPYKLIMIA B YCNIOBUSIX CTATUYECKOTO 1 AMHAMUYecKoro|/labopaTopHble paGoTbl;

Harpy>xeHus

CamocTosTe/ibHasa paboTa

Cnoco6amyt MOCTPOEHWS FPadIMUECKIX M306PaXKEHNIA, CO3AAHUS YepTexeli

Nekuwnn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHas pabota

MpOBOAMTBL PacyeThbl Ha MPOYHOCTb 3/IEMEHTOB KOHCTPYKLWIA

Nekuwnn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHas pabota

OIIK-S. 2 OprannsyeT, BbIIOJHSIET JKCIePHUMEHTAIbHbIE HCCJIeI0BAHUS HA
COBPeMEHHOM YPOBHE U AHAIM3HUPYET Pe3yaIbTATHI

an/IMeHFITb MeTOAbl pacyeTa N KOHCTPYNPOBaHUA ,quanel7| M y3Nn10B MEXaHN3MOB

Nekuwnn; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paborta

YK-1. 1 3paeT npHHOHIBI cGopa, 0TGOpa H 0000 meHusTt HHPOPMATHHA.

YC/0BYSt paBHOBECUS TBEPAONO TeNa, 3MEMEHTOB Pa3/IMUHbIX MEXAHU3MOB U
YCTPOIACTB NpY 3afaHHbIX CUMax

JNekuwnn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

OCHOBHbI€ 3aKOHbI MEXaHWKM, BMAbl MEXaHN3MOB, UX K]'IaCCI/I(bI/IKaLl'I/I}O 1 obnacTu
npuMeHeHUa, MeETObI pacyeTa KUHEMATUYECKNX N ANHAMUYECKMX NapamMeTpoB
ABVXEHNA MEXaHWU3MOB N OCHOBHbIE BUbl HArpy3oK

JNekuwnn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/NHBI

TeMbl NeKuni

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopbl
Yachbl [chopme npakT. hOpMbl, yac AOCTVXKEHNA YyebHas [eATeNIbHOCTb
noar., yac. ' ' KOMMeTeHUniA

CemecTp: 5

AvpakTryeckas eanHmLa: HanpsixeHHoe U AethoPMUPOBAHHOE COCTOSIHME B TOUKE




1. OCHOBHbIE NOHATUA,
onpegeneHns, LONYLLEHNA U
npuHuunsl. Mogenn
MPOYHOCTHOW HaZeXXHOCTW. 2 0
BHyTpeHHwWe cunbl
HanpskeHus. MNMepemeLleHns

Aehopmauuu.

OnkK-1.2,YK
-1.1

Nekuus

2. HanpseHHOe COCTOsAHUe B
Touke. ["naBHble NIOLLAAKN 1
rnaBHble HanpskeHns. Buapl
HanpsXeHHOro COCTOSHUSA.
OueHKa NpoYHOCTY MaTeprana
NP CNOXHOM Harps>KeHHOM
COCTOAHWW. Teopuu
MPOYHOCTMN.
[JehopMmpoBaHHOe COCTOSIHME
B TOUKe. CBs3b MeXay
Jeopmaumamm v
HanpsXXeHUsMM.

OnkK-1.2,¥YK
-1.1

Nekumnsa

AnaakTuyeckas earHULA: PacTshXeHWe U cxxaTue

3. MpogonbHasa cuna.
Hanps»keHuns n gedopmanmn.
McnbiTaHme
KOHCTPYKUMOHHBIX
MaTepuasioB Ha pacTsKeHue n
coxarune. MexaHunyeckune
CBOWCTBA N MeXaHNYecKue
XapaKTepucTUKN MaTepuanos.
PacueTbl CTEPXHEN Ha
NPOYHOCTb M XECTKOCTb.

OrnkK-1.2,¥YK
-1.1

Nekuwnsa

AnpakTtuyeckas egmHuua: Casur. KpyyeHue

4. YuncTblii casur. PacyeT Ha
caur (cpes). Kpytawuii
MOMeHT. [ehopmarum n
HanpskeHus. PacyeT Ha 4 0
NPOYHOCTb NPU KPYUEHUN.
PacyeT Ha >XeCTKOCTb npu
KpyYeHuw.

OrK-1.2,YK
-1.1

Nekuwnsa

AnpakTndeckas eanHuua; 3rné

5. Bugpl Harpy>xeHus
CTePXXHS. MpOCTPaHCTBEHHbI
1 KOCOW 13rn6. N3rnbé c 4 0
pacTsXXeHMeM - CKaTueM.
M3runb c KpyyeHmem

OnkK-1.2,YK
-1.1

Nekuus

6. MNMonepeyHas cuna,
N3rnbaroLLin MOMEHT M NX
antopbl. Hanps»keHus B
MOMepPeYHOM CEYEHNUN CTEPXKHS
npu NI0CKOM n3rnoe. Pacuet
6as10K Ha MPOYHOCTb.
MepemeLleHns Npu U3ruoe.
PacueT 6a/10K Ha XXeCTKOCTb

OlMK-1.2,0r
K-5.2,YK-1.1

Nekuwnsa

AVaaKTyecKas eanHMLA: YCTORUMBOCTb




7. PacyeTbl Ha NPOYHOCTL C
YYEeTOM CUN NHEPLIUN.
Mpo4yHOCTbL NpY yAapHbIX
Harpyskax. PacueTtbl Ha
NPOYHOCTb NPU KONebaHNsAX.
PacyeTbl Ha MPOYHOCTL NpPK
HarnpsKeHUsX, Nepruognyeckm
MEHSAIOLLIMXCA BO BPEMEHN

OnkK-1.2,YK
-1.1

Nekuus

8. PacyéTbl Ha NpPoYHOCTL Npu
[eNCTBUN ANHAMUYECKNX
Harpysok. Pacuyétbl Ha
NPOYHOCTL NMPY YAapHbIX
Harpyskax. Kone6aHus
YNpyrux cuctem. PacyéTebl Ha
MPOYHOCTb MPY BbIHY>KAEHHbIX
KonebaHusax. Kputnyeckne
CKOpPOCTU 1 yncia 060poToB
Baa

OnkK-1.2,YK
-1.1

Nekuwnsa

AnpakTuyeckas eanHuLa: KUHeMaTUYecKuii u g

NHaAMUYECKWUI aHaM3 CUCTEM TBEPAbIX Ten

9. KnHematunyeckuii aHanm3
PbIYAXHbIX MEXaHV3MOB.
AHanorn ckopocTein un
YCKOpeHuit. KnuHematunyeckuia
aHann3 pblvaXkHbIX
MeXaHM3MOB METOLOM
3aMKHYTbIX BEKTOPHbIX
KOHTYpPOB

OnkK-1.2,YK
-1.1

Nekuwnsa

10. MocTpoeHne
AVHAMWYecKoin Moaenu
MaLunHbl. OnpegeneHne
npuBeAeHHbLIX MOMEHTOB (CKn)
1 NPUBEAEHHBIX Macc
(MOMEHTOB UHepLMK)
ANHAMUYECKOI MOAENN.
PeLleHue ypaBHeHMs
ABVKEHWSA MaLUMHbI METOLOM
ButteH6ayspa. KoathpuumeHTt
HepaBHOMEPHOCTU [IBVXKEHWS

OlK-1.2,YK
-1.1

Nekumnsa

11. CvnoBoi aHaM3 MaLlvH U
MexaHn3moB. Cunbl,
AeCTBYIOLLME B MaLLIMHAX.
PeaKLn B KNHEMATUYECKMX
napax. Cunosoi aHan3
MaLLIMH 1 MEXaHWU3MOB
aHTMTUYECKUMIN U
rpaMyecKuMn MeToamu.
CuHTE3 MexaHu3MOB Mo
3aJaHHbIM CTPYKTYPHbIM,
KMHEMATUYECKUM U
ANHAMUYECKNM CBOICTBaM

OnkK-1.2,YK
-1.1

Nekuus

CemecTp: 6

Anpaktudeckas eanHmuya: OCHOBbI MPOEKTUPOBaHNA




12. Knaccudmkaums
MeXaHW3MOB, Y3/10B 1 AeTaneil.
TpeboBaHWA K feTansm.
Kputepum
paboTocnocobHOCTY,
B/IUAIOLLME HA HUX (DAKTOPbI.
Bbl6op onTUMaIbHbIX
napameTpoB JeTaeid 1 y3nos
MaLuvH. OCHOBBbI
MPOEKTPOBaHWS,
KOHCTPYMpOBaHWA 1 pacyeTta
AeTaneii MalnH.
OnTumansHoe un
aBTOMaTU31POBAHHOE
NPOEKTMPOBaHMe y3/10B U
aetaneit mawmH. Ctagum
pa3paboTKy HOBbLIX N3N

OrMK-1.2,0r1
K-5.2

Nekuwnsa

AvpakTnyeckas eanHmua: CoeanHeHNs

13. PasbemHble 1
Hepa3beMHble COeMHEHNS.
MoaBuKHbIE N HEMOABWXXHbIE
coefuHeHuns. CoeiMHeHus
KOPMYCHbIX feTasei.
LUT1TOBLIE COBANHEHUS.
KnemmoBble, KneeBble U
NnasiHble COeMHEHNSA.
CoefiMHeHUs C HaTArom

OrK-1.2,0r
K-5.2,YK-1.1

Nekuunsa

14. Pe3bb0Bble COeAMHEHUS U
06/1aCTN UX NPUMEHEHNS.
Knaccugmkaums pesb6. Pacuet
pe3bObl Ha Cpe3 1 CMATHE.
3aBMCUMOCTb MeX[y OCEBO
CW/OI Ha BUHTE U KPYTALLMM
MOMEHTOM, MPUNOXEHHBIM K
BUHTY. KoaththuumeHT
NO/NIE3HOr0 AeCTBMA BUHTOBOM
napbl. CaMmOTOPMOXEHNE.
PacueT 60/1TOBbIX
COEAVHEHWIA.

OMK-1.2,0r
K-5.2,YK-1.1

Nekumnsa

15. LLINOHOYHbIe, 3y6UaTble
(wimueBble) 1 NPogUIbHbIE
coeanHeHmns. ObnacTb
NPUMEHEHNS, NPeNMyLLEeCTBa 1
HepocTaTku. Pacyet
LUMOHOYHbIX, 3y64aTbIX
(WnuLEBbIX) N MPOPUIBbHBIX
COeJMHEHNIA

OrK-1.2,0r1
K-5.2,YK-1.1

Nekumnsa

AnpakTuueckas eanHuua: Mepegayum v KOprycHble AeTanm




16. HasHaueHwue 1
Knaccumkaums
MexaH14ecKux rnepegau.
OcHOBHble napameTpsbl
MeXaHWUYecKnX nepegau.
CunoBble MexaHUYecKme
nepegayn. 3ybyatble
nepegayn. Matepuasbl
3y6yatbIx kosiec. KopnycHble
[eTann MexaHu3moB. Cunebl,
AECTBYIOLLME B NPSMO3YOOM
1 KOCO3y60OM 3aLiensieHnsX.
TOYHOCTb 3y6UaThbIX Nnepegay n
ee B/IMSIHWE Ha KMHEMATUKY U
NMPOYHOCTb.

OMK-1.2,0r
K-5.2,YK-1.1

Nekuwnsa

17. Kputepun
paboToCcnoco6HOCTU 3y6UaTbIX
nepegay. Jonyckaemble
KOHTaKTHbIX U U3rMbHble
HanpsXeHus. Pacuet
LUMIMHAPUYECKMX 3y6UaTbIX
rnepesay no KOHTaKTHLIM U
N3rMOHBIM HANPSHXKEHNAM.
OnpegeneHve HanNpsHXKeHWi
npwv neperpyskax

OMK-1.2,0r1
K-5.2,YK-1.1

Nekuus

18. 'eomeTpuryeckme,
KWHEMaTUYeCKME 1 CUNOBbIE
napameTpbl NPAMO3Yy0ObIX
KOHMYeCKnX nepegad. Pacuet
NPsSIMO3YObIX KOHUYECKMX
nepesay. OCO6eHHOCTK
pacyeta KOHUYECKMX KOMec ¢
TaHreHUnasIbHbIMK 1
KpPYroBbIMU 3y6bsMm

OMK-1.2,0r1
K-5.2,YK-1.1

Nekumnsa

19. MNnaHeTapHbIe U BOSHOBbIE
3ybuaTble nepesauyn.
OcobeHHOCTH
KWHEMaTYeCKOoro un
NPOYHOCTHOrO pacyeTa

OMK-1.2,0r1
K-5.2,YK-1.1

Nekuwnsa

20. O6nacTb NPUMeHeHNS 1
KnaccugurKaums YepBsvHbIX
nepesay. FeomeTpus n
KMHEMaTVKa YepBAYHbIX
nepepay. Cunel, gencTaytoLme
B YepBAYHbIX Mepegavax.
Kputepum
paboToCnOCOBHOCTN.
Martepuasbl, UICNOb3yeMble B
yepBAYHbIX Nepejaya

OMK-1.2,0r1
K-5.2,YK-1.1

Nekuwnsa

21. Mepegayu ¢ 3auenneHmem
HoBuKOBa, pblyaXkHble
nepegayu - 06nacTb
NPUMeHEHWS, NPerMyLLEecTBa,
HeJoCTaTKW, KOHCTPYKLNW,
pacyet

OMK-1.2,0r1
K-5.2,YK-1.1

Nekuunsa




22. MNepepgaya BUHT-ramka
CKOJIbXKeHWA: 06/1acTb
NPYMeHEHNS, NPenMyLLEecTsa 1
HeoCTaTKu.
"eomeTpuyeckue,
KMHEeMaT14ecKune 1 C1noBble
napamMmeTpbl nepegaqu.
KoHCTpyripoBaHue nepegauu.
PacueT B1HTa Ha NPOYHOCTb U
YCTONYMBOCTb

OlMK-1.2,0M
K-5.2,YK-1.1

Nekuwnsa

23. 06nacTb NPUMEHEHNS,
[OCTOVHCTBA U He0CTaTKN
LenHbIX nepegay.
Knaccugmkauma npyuBoLHbIX
Leneii. 'eomeTpuyeckue
napamMmeTpbl LernHoM rnepegayn.
KrHemaTnka v MHaMuka
LienHbIX Nepegau.
Oco6eHHOCTYM pacyeTa LiernHoi
nepefayun. SKcnyarauus
LIeNHOIA nepegayu

OlMK-1.2,0r1
K-5.2,YK-1.1

Nekuunsa

24. ®pUKLNOHHbBIE Nepeaaymn n
BapmaTopbl. O6nactb
NPUMEHeHWs, LJOCTOMHCTBA U
HefoCTaTKW, OCHOBHbIE
XapakTepucTUKN.
KnHemaTtunyeckme 1 cunosble
pacyeTbl PPUKLUOHHBIX
nepegay. Tunbl ¥ matepuansl
PeMHeli peMeHHbIX nepegay.
KunHemaTtuKka n guHaMmuka
pemeHHbIX nepesau.
HanpskeHns B pemHe. KpuBble
CKOJIbXeHus. Pacyet
pemeHHbIX nepegjay

OrK-1.2,0r
K-5.2,YK-1.1

Nekuunsa

AnpakTnyeckas egmHuLa: Banbl, My Tbl 1 ynpy

rne afIeMeHTbI

25. Knaccudmkaums Basios
oceil. Matepuanbl. [MpOeKTHbIl
pacyet Bana. OnpegeneHue
pacyeTHbIX Harpys3ok.
MMpOYHOCTHbIE pacyeThl Ba/OB.
PacueTbl BasioB Ha XeCTKOCTb
1 KonebaHms

OrMK-1.2,0r1
K-5.2,YK-1.1

Nekuus

26. Ha3HaueHwue n
Knaccugukaums Myt
MeXaHN4YeCKNX NPUBOLOB.
KOHCTpYKTVBHbIE
0COBEHHOCTM. TUMbl NPYXMH.
PacyeT LUIMHAPUYECKNX
NPY>XWH CXXaTus u
pacTskeHus. Pe3nHoBbIe
yrpyrvie 3/1eMeHTbl

OMK-1.2,0r
K-5.2,YK-1.1

Nekumnsa

AnpakTnyeckast egmHnLa: MogWVNHUKN U YNOTHEHNS




27. Knaccudmkaums n
KOHCTPYKLMW NOALUMMHUKOB
KaveHus. Kputepum

OrK-1.2,0M
paboTocnoco6HOCTU. 2 0 0 Nexkups

K-5.2,YK-1.1
MpoBepka NoALIMNHUKOB NO
ANHAMUYECKON N CTaTUYeCKOW
rpy30MnoAbLEMHOCTH
28. MNoAWnNHUKK
CKONBXEHUSA; KOHCTPYKLUN 1
061acTb NPUMEHEHUS;
MPenMyLLIECTBA U HE[OCTATKN.
Ycnosusi 06pasoBaHuns OrlnK-1.2,0M

2 0 0 Nekuus
NONYXXNAKOCTHOIO U K-5.2,YK-1.1
XWOKOCTHOrO TpeHus. Pacuet
NOALUUMHWUKOB CKOJIbYXEHUA
NP MNONY>XUAKOCTHOM K
XWLKOCTHOM TPEeHUAX
M3 Hux B MHankKaTopsl
AKTVBHbIE
TeMmbl NabopaTopHbIX paboT | Yackl |hopme npaxT. (bopMb1, uac, | ACCTVKeHUS YyebHasa feaTe/IbHOCTb
noAr., vac. PMb!, " | komneTeHuwuiA

CemecTp: 6

AnpakTuueckas earHnLa: OCHOBbI NPOEKTUPOBAHNS

1. PacyeT CTepXHs Ha

PacyeT BHYTpeHHMX
HanNPsHXKeHW 1
nepemeLLieHnin. i3mepeHue
nepemMeLLeHnin Ha

NPOYHOCTb U XECTKOCTb Mop, OrkK-1.2,YK o
o o 4 2 2 nabopaTopHOiA yCTaHOBKEe.
[leNCTBMEM N3rnbatoLLIEN U -1.1
v ConocTaBneHune
CKPY4MBaIOLLEN HArpy30K
pe3ynbTaToB TEOPETUYECKMX
N MPaKTUYECKMX
nccneoBaHui
AnpakTudeckas egnHuua: CoefMHeHUS
VicnbiTaHne 601TOBbIX
WNHEHWNIA H H
4. Pacuet 601TOBbIX 4 1 1 OlnK-1.2,00 ﬁggﬂ aio H0|7|a %g?;o:}(e
COeIMHEHNI K-5.2,YK-1.1 paTopHou'y '

OnpefeneHne HeobXoaMMON
CUNbl 3aTSHKKN

OnpakTuyeckada egmHuua: Nepegayn

N KOpPNyCHbIE AeTau1n

2. V13yyeHne MeTO40B
M3roTOBNEHNA 3y6UaTbIX KOsec

OrMK-1.2,0r
K-5.2,YK-1.1

3yyeHne MeTo0B
N3roTOB/IEHMSA 3y6UaTbIX
Konec. PacyeT OCHOBHbIX
napameTpoB 3y64aToro
Koneca C 3BO/IbBEHTHbIM
npocguneH 3y6bes.
I"pathnyeckoe NOCTPOEHMe
npodunsa 3y64aToro Kosneca
MEeTO/10M 06KaTKU Ha
NabopaTopHOIA yCTaHOBKEe.
VccneposaHue
NHTeptepeHLMM 3yObeB B
3y6uaToli nepeaave




N3mepeHns pa3mepos
3ybuatbIX Konec Ha
NabopaTopHOIA yCTaHOBKEe.

MocTpoeHne
KMHEMaTNYeCKOMN CXeMbI.
OnpegeneHne
OlMK-1.2,0l|nepefaTo4HOro OTHOLLUEHUSA
3. MNnaHeTapHbIe nepegayn 4 1 2
K-5.2,YK-1.1|1 cKopoCTu/ BpaLLeHuns
BbIXO4HOrO Bana
nnaHeTapHOM yCTaHOBKM
aHa/IMTUYECKUM U
rpatmyeckum MeTomOoM.
PacueT pacxoxzeHus
MOJyYeHHbIX Pe3ynbLTaToB
TeMbl NPaKTUYECKUX Vis mx B A ViHaukarope
P . Yacbl |thopme npakT. mo';:,,”j”:;i poctxenns | Y'yebHan AeATENbHOCTb
3aHATUN noar., vac. | komneTeHuwid
CemecTp: 5
Anaaktunyeckasa egnHnua: PacTsxeHne v cxkaTume
1. PacuéT 6pyca Ha cxarue - 2 2 1 OlK-1.2,0MM|PacyeT 6a1Kn Ha NPOYHOCTb
pacLumpeHmns K-5.2 NPV pacTKEHUU-CXKATUN
AupakTuyeckas egnHuua: Cosur. KpydeHue
2. YuncTblid capur. PacyeT Ha
caur (cpes). Kpytawuii
MOMeHT. Jeopmauuu n
Aedropmayy OlK-1.2,0M|PacyeT 6anKn Ha NPOYHOCTb
HanpskeHus. PacyeT Ha 4 2 1
K-5.2 npu KpyyveHUu
MPOYHOCTb MPU KPYYEHUM.
PacyeT Ha »KeCTKOCTb npu
KpyYeHUw.
OnpakTndeckas eanHuua: 3rnb
3. NMonepeyHasa cuna,
N3rMbaroLLNin MOMEHT M NX
antopbl. HanpseHus B
MONePEYHOM CEUEHUN CTEPXHS| 4 5 OlK-1.2,0M|PacyeT 6anKn Ha NPOYHOCTb
npun N10CKOM M3rmée. PacueT K-5.2 npun n3rnoe
6asioK Ha MPOYHOCTb.
MepemeLleHns Npu U3rube.
PacueT 6a/10K Ha XXeCTKOCTb
AnpakTnyeckas eguHULA: Y CTONYNBOCTb
PacueT bpyca Ha
4. PacyeT BepTMKa/IbHOro 2 1 1 OlMK-1.2,0M|ycToinunMBOCTbL NOA,
Opyca Ha yCTOMUMBOCTb K-5.2 [eCTBMEM MPOAO/LHOM

CUNbI

AnpakTndeckas eguHuua: KuHematnyeckumii u g

NHaAMWYECKWIA aHa/IU3 CUCTEM TBEPAbIX TEN

OnpegfeneHne CKOpPoCTH U

5. KNHeMaT14ecKuin aHaIm3 OrMK-1.2,0r
4 1 1 YCKOPEHWUS KNHEMATMNYECKNX
PblYaXHbIX MeXaHU3MOB K-5.2
nap v 3BeHbEB MeXaHWU3Ma
CemecTp: 6
OunpakTndeckas egnHuua: CoefHeHNA
PacuyeT HanpsXXeHWi1 B
LLINOHOYHBIX W LUNLEBbIX
11. Bblbop v pacyeT LUMOHOK U OrMK-1.2,0r1 4
2 1 1 coeavHeHunax. OnpegeneHus

LL/IMLEBBIX COEANHEHNIA

K-5.2,YK-1.1

pasmepoB COeANHUTENTbHbBIX
3/1IEMEHTOB




AvpakTryeckas eauHmua: MNepegayun U KOpnycHble AeTann

MocTtpoeHne
KMHEMAaTNYeCKOM CXeMb
mMexaHu3ma. OnpefeneHue
nepefaToYHbIX Yunces

6. KnHemaTtunueckuii n 2 1 1 OlK-1.2,011 OTHENLHLIX Nepenay
CWOBOI aHa/IM3 MeXaHu3ma K-5.2,YK-1.1 A PeA
MexaHu3Mma B Lie/IoM,
CKOpOCTeli BpaLLeHuMs 1
KPYTALLMX MOMEHTOB Ha
OT/eNbHbIX Basia
7522?0%?&55&”“/?3?(3 v Bbi6op maTepuanos. PacueTt
P AOTYY OlK-1.2,0lM|pa3mepoB 3y64aTbIX KOSEeC
HanpsKeHWn 3y6yaTbIxX 2 1 1 o o
o K-5.2,YK-1.1{3aKpbITOi 3y6yaTon
nepegay. PacyeT 3akpbITon
nepegauu
nepegaum
MpeaBapuTe/ibHbIN pacyeT
BaJ/10B; NpeABapuTe/bHbIN
BbIOOP MOALLNIMTHUKOB.
8. 3CKM3Hass KOMNaHOBKa PacuyeT 3fieMeHTOB Kopryca,;
o OrK-1.2,0 o
pefyKTopa. PacyeT OTKpbITOU 2 2 2 BbI60p yNioTHeHWI
K-5.2,YK-1.1
nepegaym (MaHXxeTbl). PacueT
PEMEHHO NNK LenHoi (B
3aBMCUMOCTM OT 3aaHus)
nepegaun
Bbi6op BMAa 1 KonnyecTea
13. Bbibop cmaskn (nepefad OrK-1.2,0l|cMa3ku B 3aBUCMMOCTHY OT
peayKTopa ¥ NoALINMHUKOBY). 2 1 1
K-5.2 pasmMepoB 1 NapameTpoB
C6opka pefykTopa
paboTbl pefyKTopa
3yueHne ocobeHHOCTE
NOCTPOEHNSA paboUmnx
yepTeXeN PasINYHbIX
14. OdopmneHme paboumx flenateli 1 c60POYHOTO
yepTeXxen aetanei u 5 5 2 OlMK-1.2,0M|uepTexa pegyKropa.
cOOPOYHOro YepTexa K-5.2 M3yueHne TeEXHNYECKUX
peLyKTOpa XapaKTepucTUK peLyKTopa u
TEXHWUYECKNX TpeboBaHW,
NpeLbABISEMbIX K
pesyKTopy npu cbopke
AunpakTndeckasn egnHuua: Basibl, MygThl 1 yNpyrve afieMeHTbl
5 OMK-1.2,0M MpoBepka Bana Ha
9. INpoBepOYHbIA pacyeT BasioB| 2 1 1 K-5.2 YK-1.1 |YCT/IOCTHYI0, CTATUHECKYI0
o " |NPOYHOCTb M XECTKOCTb
3yyeHne KOHCTpYKLMiA
12. BbI60Op 1 pacyeT Myt 2 1 1 OfK-1.2,0M ?gﬂﬂﬁﬁ Z?lqﬂbl ’
' pup y K-5.2,YK-1.1
nepeaaBaeMoro KpyTALLEero
MOMeHTa
AunpakTndeckasa egnHuua; MoawmMnHUKNA N YNA0THEHNSA
10. Moa6op 1 NposepKa Pacuet CTaTMHECKON 1
JAVNHaMNYecKou
NOALUVMHUKOB. 2 1 1 OrnK-1.2,0M FDV30MOqbEMHOCTH
KoHcTpyupoBaHue K-5.2,YK-1.1 Py A

noALNNMHNKOBLIX Y3/10B

NOALLMNHUKA. BbiGop
CTaHAAPTHbIX NOALIMMHUKOB




N3 Hux B NHankaTopbl
Tembl AnA Yacbl |dhopme npakr. AKTUBHbIE LOCTVXKEHUA YyebHasa [eATeNIbHOCTb
CaMOCTOATE/IbHOI0 N3yYeHUs nor., uac, | POPMELHEC. | o neTenLumiA
CemecTp: 5
AvpakTudeckas egnHuLa: PacTsaxeHue n oxartue
1. Pacuet 3aaau 10 1 0 OI'II}((—_15.22,OI'I PeLLeHme 3a7aum
AunpakTndeckas eguHuua: Casur. KpyyeHue
2. PacueT 3aga4 10 2 0 OI'II}((—_15.22,OI'I PeLLeHme 3a7aum
AunpakTndeckas egnuHuua: 3rmnb
3. PacueT 3aga4 10 2 0 OI'II}((—_15.22,OI'I PeLLeHue 3a7aum
AngakTnyeckasi eauHMLA: Y CTONYNBOCTb
OrlK-1.2,0l1|PacyeT BEPTUKAIBHOIO
12. Pewwenue sapa ! 0 0 K-5.2,YK-1.1|6pyca Ha yCTORYMBOCTb
AnpakTndeckas eguHuya: KnHeMaTnyeckumii U AMHaMUYeCKMIA aHann3 cMcTemM TBEPAbIX Ten
OnpefeneHne cKopocTe,
4. PacueT 3anay 10 2 0 OlMK-1.2,0l|ycKOpeHn N KpyTALLKX
K-5.2 MOMEHTOB rpafnuecKnm
METO/0M

CemecTp: 6

AnpakTuuyeckas eanHuLa: Mepegayum v KoprycHble AeTanm

5. MoproToska atana PP 4 4 0 OrK-1.2,011) Kurematudeckiit v
K-5.2 CWN0BOW pacyeT NPMUBOLOB
Bbibop matepnanos un
i pacyeT AonycKaeMbIxX
6. MNMopgrortoska pasgena PI'P 5 5 0 OI'II}((_%.ZZ,OI'I HanPsHKEHWI 3y6uaTbIX
' nepeaay. PacueT 3aKpbITOl
nepejauu
7. MoroTosKa pasgena PIP 4 4 0 OlMK-1.2,0I1|3cKn3Has KoMMNoHOBKa
K-5.2 pegykTopa
BbI60p 1 pacyeT LUMOHOK U
i LUTNLEBLIX COEAUHEHWIA.
10. MNogrotoska pa3gena PP 4 4 0 OrK-1.2,0M Bb16op 1 pacyet Myqr.
K-5.2
Bbi6op cmasku. Coopka
pesyKropa
OdopmneHme
11. OdopmneHme 1 3awmTa 30 13 0 OlMK-1.2,0M|noscHATENbHOW 3amnMCKM.
PIrP K-5.2,YK-1.1|OchopmneHue rpamyeckor
yactu. 3awmrta PI'P
AnpakTndeckasn egnHuua: Basibl, MydThbl 1 yNpyrve afieMeHTbI
8. MogaroToBka pasgena PP 6 6 0 oml((-_é.zz,on MpoBEPOYHbII pacyeT BanoB
AunpakTnyeckasa egnHuua: MoalMnHUKNA N YNN0THEHUA
Mog6op v nposepka
OrlMK-1.2,001|{noAWmnnHAKOB.
9. MNogrotoska pa3gena PP 4 4 0 K-5.2 KOHCTpyMpOBaHMUE

noALLNMHNKOBLIX Y3/10B

3.1 lNpakTnyeckas NogroToBka

Tabnuua 3.2




®opmbl OpraHm3aLmn

CogepkaHue NpaKTNYeCKO NOATOTOBKM

MeXaHu3Ma

Ne TeMbl 3aHATUIA <
3aHATUIA (Bnabl pabor)

1 PacueT CTepXXHA Ha NPOYHOCTb W XeCTKOCTb |J16 BbINonHseT cnefytoLme Buabl pador:
nof, AeicTBueM n3rnbatoLLei n pacyeT BHYTPEHHMX HANPSHXKEHW 1
CKpYyUMBaIOLLEli Harpy3oK nepeMeLLeHnin. V13mMepeHne nepemMeLLeHnin

Ha N1abopaTopHOIA yCTaHOBKeE.
Conocras/ieHne pe3ynbTaToB
TEOPeTUYECKUX 1 NPaKTUYECKMX
nccneoBaHni

2 PacueT 60NTOBbIX COEANHEHWIA ne BbINonHSAeT cnepytoLme Buibl pabot:

NCMbITaHWe 6ONTOBbLIX COEAUHEHMIA Ha
cpe3 Ha labopaTopHON YCTaHOBKE.
OnpefeneHne HeO6X0AMMON CUMbI
3aTAKKM

3 W3yyeHne MeTOLOB N3roTOBNEHNS 3y6yaThix |J16 BbINonHAeT cnepytoLme Buibl pabot:
Konec M3y4eHne MeTOLOB U3rOTOB/EHNS

3ybuaTbIX Konec. PacyeT OCHOBHbIX
napameTpoB 3y64aToro Koneca c
3BO/IbBEHTHLIM NPOGUIIEH 3yObEB.
"pathnueckoe NocTpoeHne npoguns
3ybyaToro koneca MeTOLOM OOKaTKM Ha
nabopaTopHoii ycTaHoBKe. VccnegosaHue
NHTeptepeHLMn 3ybLeB B 3ybuaToi
nepefave

4 MnaHeTapHbIe Nepefayn neé BbInonHseT cnepytoLLme Buabl paboT:

M3MEPEHNs pa3MepoB 3y6UaTbiX KO/ec Ha
nabopaTopHOi1 ycTaHOBKe. MocTpoeHme
KMHEMATWYeCKON cxembl. OnpeseneHue
nepesaToyHOro OTHOLLEHWS U CKOPOCTU
BpaLLEeHNs BbIXOAHOIO Basa MiaHeTapHO
YCTaHOBKW aHaJIMTUYECKUM U
rpajuyeckmm meTogom. Pacuet
pacxoxeHWs NOMYYEHHbIX pe3y/bTaToB

5 PacuéT 6pyca Ha CxaTue - pacluMpeHmns Mp BbInonHseT cnegytoLme suabl pabor:

pacyeT 6Ky Ha MPOYHOCTL MK
PaCTHKEHUN-CKATUN

6 YuncTblin casur. PacyeT Ha casur (cpes). Mp BbInonHseT cnegytoLme Buabl pabor:
KpyTawwuit MoMeHT. JeopMaumu n pacyeT 6Ky Ha MPOYHOCTL MK
HanpskeHUs. PacyeT Ha NPOYHOCTb Mpu Kpy4eHum
Kpy4eHumn. PacuyeT Ha XECTKOCTb Npw
Kpy4YeHuu.

7 MonepeyHas cuna, narnbarowmii MomeHT u | Ip BbINonHsAeT cneaytoLme BUbl paboT:
UX 3Nopbl. HanpskeHns B nonepeyHoMm pacyeT 6anKu Ha MPOYHOCTL MPU U3rnbe
CeYeHUU CTEPXKHA NPU NIOCKOM U3rnbe.

PacueT 6a10K Ha MPOYHOCTL. MepemMeLLeHns
npw n3rnbe. PacyeT 6aNOK Ha XKECTKOCTb

8 PacueT BepTuKanbHOro bpyca Ha Mp BbINonHsieT cnepytoLme Buabl padoT:
YCTONUMBOCTb pacueT 6pyca Ha yCTONUYMBOCTb NOS,

JeNCTBNEM NPOAO/LHON CUIb

9 KMHEMATNYEeCKNA aHaIn3 pblbaXHbIX Mp BbINonHsieT cnepytoLme Buabl padoT:

MeXaHW3MOB orpeseneHne CKOpoCTU U YCKOPeHUA
KMHEMATWYECKMX Map U 3BEHbEB
MexaHu3ma

10 [BbI60p ¥ pacyeT LUMNOHOK W LLUNLEBBLIX Mp BbINonHsieT cnepytoLme Buabl padoT:

COeANHEHWIA pacyeT HanpsHKEHNIA B LUMNOHOYHBIX U
LUINLEBBIX CoeAuHEHMAX. OnpeaeneHns
pasmepoB COEAVHUTENBHbLIX 3/1EMEHTOB

11  |KuHemaTu4yecKuii 1 CUnoBoi aHanms Mp BbINonHAET cneaytoLme BuAbl paboT:

MOCTPOEHME KMHEMATUUECKOI CXEMbI
MexaHu3ma. OnpegesneHne nepeaaToUHbIX
ucen oTAeNbHbIX Nepeay U MexaHuama B
LLeIOM, CKOPOCTel BPaLLEHNS N KPYTALLIMX
MOMEHTOB Ha OTAe/bHbIX Basla




12

BbI60p MaTepnanos 1 pacyeT fonycKaeMblX
HanpsbkeHWiA 3y6yaTtbix nepegad. Pacuet
3aKpbITON nepegayn

Mp

BbINONHSET cnefytoLme Brabl paboT:
BbIGOP MaTepuanoB. PacyeT pasMepoB
3ybuaTbIX KO/EC 3aKPbITOM 3y6uaToi
nepegauu

13

3CcKku3Has KOMNaHoBKa peaykTopa. Pacuet
OTKPbITOI Nepegaym

Mp

BbInonHseT crefytoLime Buabl paboT:
npesBapuTe/bHbIV pacyeT BasiOB;
npeaBapuTeNbHbIA BbIGOP NOALNMTHNKOB.
PacueT 371eMeHTOB Kopryca; Bbibop
YNIOTHEHWI (MaHXXeTbl). Pacuet
PEMEHHOI NN LiEMHOM (B 3aBUCUMOCTM OT
3aflaHuns) nepesaym

14

Bbibop cMaskm (nepegay peaykropa u
noAwmnHnKoB). Coopka peaykTopa

Mp

BbINonHAET creaytoLme Buabl paboT:
BbIGOP BMAA M KOMMYECTBA CMa3Ky B
3aBMCUMOCTM OT pPa3MepoB 1 NapameTpoB
paboTbl peayKTopa

15

OdopmneHne paboumnx YepTexen aetaneit n
c60OpOYHOro YepTexa peLyKTopa

Mp

BbINOMHSET crefytoLime BUAbl paboT:
13yyeHre 0COB6eHHOCTEN NOCTPOEHNS
pabounx YepTexei pasnnMyHbIX aenateit n
c6OPOYHOro YepTexa pefyKTopa.
V3yyeHne TEXHNYECKMX XapaKTePUCTUK
peayKTopa 1 TEXHUYECKNX TPeboBaHWiA,
NpeabaBASEMbIX K peiYKTOPY Npu cO0opKe

16

MpoBepoYHbIi1 pacyeT Ba/IOB

Mp

BbINoMHseT cefytoLye Buabl paboT:
MpOBEpKa Basia Ha YCTa/IOCTHYHO,
CTATUYECKYH NPOYHOCTb U XKECTKOCTb

17

Bbi6op 1 pacuet MyqpT

Mp

BbINonHseT cefytoLye Buabl paboT:
WU3yYeHne KOHCTPYKUMIA MydhT, BbIGOP
My(hTbl B 3aBUCMMOCTM OT NMepeaaBaemMoro
KpyTSiLLLEro MOMeHTa

18

MoaGop v NpoBepKa NoALWMIHUKOB.
KOHCTpyVpoBaHye NOALWIMMHUKOBbIX Y3/10B

Mp

BbINONHSET cnefytoLL e BAbI paboT:
pacyeT CTaTUYECKON 1 AMHAMUYECKO
rpy30MNOABLEMHOCTY NOALIMMHUKA. Bbibop
CTaHAAPTHbIX MNOALMMTHUKOB

19

PacueT 3agay

CamoctT.

BbINoMHseT cefytoLye BUabI paboT:
peLUeHue 3a1a4m

20

PacueT 3agay

CamoctT.

BbINO/HSET cneaytoLine Bubl pa6oT:
peLLeHue 3aa4m

21

PacueT 3agay

CamoctT.

BbINONHAET creaytoLme BUabl paboT:
peLLieHme 3aa4u

22

PacueT 3agay

Camocr.

BbINoNHseT cnefyollye BUabl paboT:
onpe/ieneHne CKopoCTe, YCKOPEHWiA 1
KPYTALMX MOMEHTOB rpadryecKmnm
MeTO/I0M

23

MogrortoBska atana PP

Camocr.

BbINonHAET creaytoLme Buabl paboT:
KMHEMaTUYEeCKWIA 1 CUNOBOM pacyeT
MpPUBO/I0B

24

MogroToBka pasgena PIP

Camocr.

BbINONHSET cnepytoLLe BUAbI PaboT:
BbIGOP MaTepuanoB 1 pacyeTt
[lONyCKaeMbIX HaMpsHKeHWI 3yBuaTbixX
nepegau

PacueT 3aKpbITOIN Nepefayn

25

MogroToBka pasgena PIP

CamoctT.

BbINONHAET creaytoLme BUabl paboT:
3CKM3Has KOMIMOHOBKA peflyKTopa

26

MogroToBka pasgena PIP

Camocr.

BbINonHseT cneaytoLme BUbl paboT:
BbIOOP M pacyeT LUMOHOK W LWNLEBBIX
COeaVHeHWiA. Bbi6op 1 pacyeT MydrT.
Bbi60p cma3ku. C6opKa peayKTopa

27

OdopmneHne u 3awmTa PP

Camocr.

BbINOMHAET CrefytoLime BUAbl paboT:
0(hOpPMJIEHME NOACHWUTENBHOM 3aMUCKW.
OdhopmAeHyie rpaduryecKoii yacTu.
3awmTa PI'P

28

MogroToBka pasgena PIP

Camocr.

BbINONHAET CieaytoLLme BU/bI paboT:
MPOBEPOYHbIIi pacyeT BaioB




29 |lMopgrotoska pasgena PP CawmocT. BbINonHAET cnepytoLme Buibl pabot:
nof60op 1 NpoBepKa NOALNMHMKOB.
KOHCTpynpoBaHmne NOALLMNHUKOBbIX

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
" ViHnKaTopbl Yacbl Ha Uackl Ha
No Buabl caMoCcTOATEIbHON PaboThl LOCTUXKEHUS
- |BbINO/IHEHWE [KOHCYIbTALMN
KOMMNeTEeHL A
CemecTp: 5
1 |MoAroToBKa K 3aHATUAM E)I‘IK-I.Z,YK-l. 0 2

MoAroToBKa K NpakTUYeCKUM 3aHATUAM. MOBTOP TEOTEPUUYECKOro MaTepuana. VyyeHne MeToLNYeCKO
nuTepaTypbl. PeweHune 3agay: BaHar HO. B. MexaHvka [3neKTPOHHBIV pecypc] : 3N1eKTPOHHBIA
y4yebHO-MeToAMYecKnin Komnneke / KO. B. BaHar, E. I'. Kynmkosa ; HoBocK6. roc. TexXH. YH-T.-
Hosocunbupck, [2020].- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn. ¢
aKpaHa. BaHar FO. B. TexHuueckas MexaHuKa [SNeKTPOHHbI pecypc] : 3N1eKTPOHHbI
yue6HO-MeTOAMYecKuiA Komnneke / KO. B. BaHar ; HoBocub. roc. TexH. yH-T.- HoBocubumpck, [2021].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243417.- 3arn. ¢ 3KpaHa.

i)l'lK-l.Z,YK-l. 0 7

2 |PelleHVe NPYMEPOB 3aja4, BbIHECEHHbIX Ha 3aueT

PeLUeHve 3aa4 ¢ UCMO/b30BaHMEM NPOIAEHHOIO TeOpPeTUYeCKOro Matepunana: Baxar HO. B. MexaHuka
[3nekTpoHHBbIV pecypc] : 3NeKTPOHHLIA y4e6HO-MeToAUYecKMi Komnneke / FO. B. BaHar, E. I'. KynnkoBa ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexkxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3ar/. ¢ 3kpaHa.

3 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO OnkK-1.2,0r1K-

martepuana 5.2,YK-1.1 ar )

CTy[eHT n3yyaeT TeMbl, NpuBejeHHbIe B Tabnmue 3.4 : BaHar FO. B. MexaHuka [3n1eKTpoHHbIiA pecypc] :
3NeKTPOHHbIV y4ebHO-MeToAnYecKmin komnneke / FO. B. BaHar, E. I'. KynukoBa ; HoBocuKG. roc. TexH.
YH-T.- HoBocmbupck, [2020].- Pexkum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn.
C aKpaHa. BaHar FO. B. TexHuueckas MexaHvKa [QNeKTPOHHbIN pecypc] : aN1eKTPOHHbIN
yueb6HO-MeTOAMYecKUIA Komnneke / KO. B. BaHar ; HoBocub. roc. TexH. yH-T.- HoBocubumpck, [2021].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243417.- 3ars. ¢ 3KpaHa.

CemecTp: 6
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Pa3bop OCHOBHbIX 3TanoB pacyeTHO-rpaduyeckoro sagarHus (PI3).

Mpuem 3awmTbl PI3: BaHar FO. B. MexaHuKa [OneKTPOHHbI pecypc] : 3M1eKTPOHHbIN
yueb6HO-MeTOAMYecKuiA Komnneke / FO. B. BaHar, E. I'. Kynvkosa ; HoBocuKb. roc. TexH. yH-T.-
Hosocnbupck, [2020].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn. c
akpaHa. M'mneta B. M. MpuknagHas mexaHnka. PacyeTbl Npy NPOEKTUPOBAHMM MepesaTOYHbIX MEXaHU3MOB
1 MalLvH ; [yvebHoe noco6ue] / B. M. M'uneTa, tO. B. BaHar, B. V. datees ; HoBocnb. roc. TexH. yH-T.-
Hosocnbupck: M3g-s0 HI'TY, 2017.- 194, [1] c. : un.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000237080 Nvneta B. IN. JeTanu mMaliuH. PacyeT un
NPOEKTMPOBaHME MeXaHUYecKnx nepedad : [yvebHoe nocobue] / B. M. T'uneTa, FO. B. BaHar, H. A.
UycoBuTUH ; HoBOCKG. roc. TexH. yH-T.- HoBocubupck: MN3a-8o HITY, 2017.- 115, [1] c. : un., Tabn.-
Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000237077
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: BaHar HO. B. MexaHuKa [DneKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToaNYeCcKMiA komnnekce / HO.
B. BaHar, E. I'. KynnkoBa ; HoBocK6. roc. TexH. yH-T.- HoBocmbupck, [2020].- Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3ar/. ¢ 3kpaHa. Teopns MeXaHN3MOB 1 MaLLIVH.
PacueTHo-rpadmyeckue 3afaHns : METOAUYECKOE PYKOBOACTBO MO HanpasieHuam: 151000 -
TexHonornyeckne MalLnHbl 1 0bopygosarme, 220700 - ABTOMAaTU3ALMSA TEXHONOMMYECKNX MPOLLECCOB U
nponssoAacTs, 151900 - KOHCTPYKTOPCKO-TEXHOMOIMYECKOe 06ecneyeHne MallMHOCTPOUTENbHbIX
npoussogcTs, 190600 - Skcnyatauus TPAHCMOPTHO-TEXHOMIOTMYECKUX MALLWH 1 KOMIMEKCoB / HoBocKO.
roc. TexH. yH-T ; [cocT.: B. . 'wneta n gp.].- Hosocnbupcek: M3a-so HITY, 2015.- 67, [2] c. : un., Tabn.-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216596 Mneta B. IN. MNMpuknagHas MexaHuKa.
PacuyeTbl Npy NPOEKTUPOBaHUN NMepeaaTOUHbIX MEXaHW3MOB M MallvH : [yuebHoe nocobue] / B. T. MnneTa,
O. B. BaHar, B. U. ®dateeB ; HoBocuo. roc. TexH. yH-T.- HoBocnbupcek: U3g-so HITY, 2017.- 194, [1] c. :
nn.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000237080 Nneta B. . deTanm maliuH.
PacuyeT 1 NpOEKTMPOBaHME MexaHMYecKnX nepegad : [y4yebHoe nocobue] / B. M. M'uneTa, tO. B. BaHar, H.
A. YycoBuTuH ; HoBoCKG. roc. TexH. yH-T.- HoBocubmpck: M3p-so HITY, 2017.- 115, [1] c. : un., Tabn.-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000237077 [deTasn malinH 1 OCHOBBI
KOHCTPYMPOBaHWA : y4ebHO-MeTOAMYECKOe Noco6ue Mo aucumnamHam &apos;puknagHas
MexaHuKa&apos; U &apos;MexaHuka&apos; / [B. M. I'uneta u gp.] ; HoBOcKG. roc. TeXH. yH-T.-
Hosocunbupck: N3a-so HITY, 2017.- 107, [3] c. : un.- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234353
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3 |lMoproToBka K arrecrayumm

PaccMOTpeHMe OCHOBHbIX TUMOB 3afaY, BbIHECEHHbIX Ha aK3ameH: [leTasiv MalluH. TeXHNUYecKue 3afaHns K
KyPCOBbIM MPOEKTaM ¥ pacyeTHO-rpadmyeckum paboTam : METOAUYECKOE PYKOBOACTBO Ansg MT®, ®J1A n
OO / Hosocmb. roc. TexH. yH-T ; [cocT.: B. . F'vuneta, H. B. Tpegunosa].- Hosocmbupcek: N3a-80 HI'TY,
2008.- 53, [9] c. : un., YepT., Tabn.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000082411
BaHar HO. B. MexaHuKa [3neKTPOHHbI pecypc] : 3NeKTPOHHbIA yuebHO-MeToAMYecKmin komnnekc / HO. B.
Banar, E. I'. Kynukosa ; HoBocunb. roc. TexH. yH-T.- HoBocnbupck, [2020].- Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000243118.- 3arn. ¢ akpaHa. Teopusi MexaHM3MOB 1 MaLuvH. Y. 1 :
y4yebHO-MeTOAMYecKoe nocobue / [B. M. Mvneta n ap.] ; HoBocmG. roc. TexH. yH-T.- HoBocnbupcek: M3a-so
HI'TY, 2008.- 94, [2] c. : un., Tabn.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000081576
Teopusi MEXaHU3MOB ¥ MaLLUH. PacueTHO-rpauyeckue 3afaHns : MeTOANYECKOE PYKOBOLCTBO M0
HanpasseHnam: 151000 - TexHOMorMyeckne MatvHbl 1 06opyzaosaHmne, 220700 - ABTomaTunsaums
TEXHOMNOrMYECKMX NPOLIECCOB 1 Npon3BoacTB, 151900 - KOHCTPYKTOPCKO-TEXHOOTNYeCKoe obecrneyveHme
MaLUMHOCTPOUTENBbHbIX NPOM3BOACTB, 190600 - SKcnyaraymsa TPaHCNOPTHO-TEXHOMIOMMYECKMX MaLLVH 1
Komnsekcos / HOBOCKG. roc. TexH. yH-T ; [cocT.: B. IN. I'uneta u ap.].- HoBocnbupcek: N3a-s80 HITY,
2015.- 67, [2] c. : wn., Tabn.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216596 BaHar
HO. B. TexHMuecKas MexaHnKa [DNeKTPOHHbIN pecypc] : 3NeKTPOHHbIA Yy4e6HO-MeTOANYECKUIA KOMMNEKE /
HO. B. BaHar ; HoBocub6. roc. TexH. yH-T.- HoBocnbmpck, [2021].- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243417.- 3arn. ¢ skpaHa. 'mneTa B. IN. MNpuknagHas MexaHuKa.
PacueTbl Npy NPOEKTMPOBAHWN NepefaTOYHbIX MeXaHU3MOB U MaLlvH : [yuyebHoe nocobue] / B. M. MvneTa,
O. B. BaHar, B. U. datees ; HoBocuo. roc. TexH. yH-T.- HoBocnbupcek: Msg-so HITY, 2017.- 194, [1] c. :
un.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000237080 "'vneta B. . AeTanu mMaluuH.
PacuyeT 1 NpoeKTMpOBaHMe MexaHNYeckux nepegad : [yuyebHoe nocobue] / B. M. I'uneTa, tO. B. BaHar, H.
A. YycoBuTuH ; HoBOCKG. roc. TexH. yH-T.- HoBocubupck: M3g-so HITY, 2017.- 115, [1] c. : un., Tabn.-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000237077 deTann malimH 1N OCHOBB!
KOHCTPYMPOBaHWA : y4ebHO-MeTOAMYECKOe Nocobue Mo gucumnamHam &apos;puknagHas
MexaHuka&apos; U &apos;MexaHuka&apos; / [B. IN. T'uneta n gp.] ; HoBocm6. roc. TexH. yH-T.-
Hosocubupck: M3g-s0 HITY, 2017.- 107, [3] c. : un.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234353
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CTy[eHT n3yyaeT TeMbl, NpuBejeHHbIe B Tabnmue 3.4 : BaHar FO. B. MexaHuka [3n1eKTpoHHbIiA pecypc] :
3NEKTPOHHbIN y4ebHO-MeToaMnYecKuiA komnnekc / KO. B. BaHar, E. I'. Kynnkosa ; HoBocK6. roc. TexH.
YH-T.- HoBocmbupck, [2020].- Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn.
C 3KpaHa.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Cpefia aneKTpoHHOro 0byyeHms HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefa aneKTpoHHoro obyyeHus HITY; Yat
KoHTponb Moptan HI'TY; Cpefa a1eKTPOHHOro 06y4veHns HI' TY
Pa3melljeHme yeoHbIX MopTtan HI'TY; Cpefa 3NeKTPOHHOro obyyeHns HITY
MaTepuanos
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |MeKuws B hopme AUCKYCCUN
Kpartkoe onucanue npumenenusi: OOCyxIeHNe N3ydaeMoro MaTepuana

Moapo6Has nHgopMaLms 06 NCNOIb30BaHUM TEXHOMOMM NPUBOAMTCS B NpMnoxeHun Nel"BaHar HO. B. TexHU4eckas
MeXaHWKa [DNeKTPOHHBIV pecypc] : aNeKTPOHHbIN yuebHO-MeToaMYecKnin komneke / HO. B. BaHar ; HoBocwub6. roc.

TeXH. YH-T.- HoBocubupcek, [2021].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243417.- 3arn. ¢
JKpaHa."

4. MpaBnna aTTecTaunm oby4varoLmxcs no ANCUnnInHe

[na aTTecTaymmn obyyatoLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonsLLas BbICTaBNATb OLEHKM MO TPaauLMOHHON LwKane n 15-ypoBHesou ECTS.
Kpatkas nHpopmaums o bPC npvseseHa B 1abs. 4.1.

Tabnuua 4.1
MWUH. o
OueHnBaeMble BUAbI LeATe/IbHOCTY 06y4aroLmxcs 6ann MakcumasibHbIA 6asin
CemecTp: 5
IIpakmuueckue 3anamus: 40 80
3auem: 10 20

KoHTponupytoLme MaTepuanbl NpuBOAATCs B "BaHar HO. B. MexaHvKa [DneKTPOHHbIA pecypc] : 3neKTPOHHbIN yue6HO-MeToanYeckuii komnnekc / HO. B. BaHar, E. T.
KynukoBa ; HoBocu6. roc. TexH. yH-T.- HoBocmbupck, [2020].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn. ¢ 3kpaHa."

CemecTp: 6

Jlabopamopnas: 10 20

PI3/Pegepam: Beimonnenue u 3auura P13 20 40

KoHTponupytowme MaTepuansl NpuBoAATcs B “BaHar HO. B. MexaHuKa [9neKTpOHHbI pecypc] : 31eKTPOHHbIA yue6HO-MeToAuueckmii komnnekc / HO. B. Bawar, E. T
KynukoBa ; HoBocumb. roc. TexH. yH-T.- HoBocmbupck, [2020].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn. ¢ akpaHa."

Drzamen: | 20 | 40

KoHTponupytowme MaTepuansl NpuBoAATcs B “BaHar FO. B. MexaHuKa [9neKTpOHHbIN pecypc] : 3NeKTPOHHbI yueGHO-MeToAuueckmii komnnekc / HO. B. BaHar, E. T
KynukoBa ; HoBocumb. roc. TexH. yH-T.- HoBocmbupck, [2020].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243118.- 3arn. ¢ akpaHa."




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Kogpl POopMbI KOHTPOSIA
KOMMeTEeH NHAMKaTOopbl SOCTVXKEHNA KOMMETEHLNA
umn Saura 3ayeT |9k3ameH
PIr3/P
OMK-1 OlK-1 2. ¥YMeeT 1Cnosib30BaTb OCHOBHbIE 3KCMEPUMEHTa/IbHbIE METO/bI OMNpPeSeneHuns + + +
(hM3NKO-MEXaHNYECKMNX CBOMNCTB MaTepUanoB 1 n3aennii
OMK-5 OlK-5 2. OpraHusyeT, BbINO/HAET 3KCMEPUMEHTa/IbHbIE UCCNIe[0BaHMSA Ha + + +
COBPEMEHHOM YPOBHE 1 aHaNN3NpPYeT pesy/bTarhbl
YK-1 [YK-11.3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHOPMALUN. + + +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Kopones, I1. B. Mexanuka, npukiagHas MEXaHUKaA, TEXHUYECKas MEXaHUKA : yueOHOe rmocooue
/ T1. B. Kopones. — Capatos : Aii [Iu Ap Menua, 2020. — 279 ¢. — ISBN 978-5-4497-0243-2.
— Texcr : anextponnsrii // udposoit oopasosarensusbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87388.html (nara obpamenus: 08.08.2022). — Pexum moctyna: st
aBTopu3up. nonb3oBateneil. - DOI: https://doi.org/10.23682/87388
2. Xpycranesa, U. B. [leranu mamms : yuebHoe ocobue / Y. B. Xpycramesa. — Cankt-IleTepOypr
: CITIOIJITY, 2021. — 36 ¢. — ISBN 978-5-9239-1265-4. — TekcT : anekTpoHHsii // JIaHs :
3IeKTPOHHO-0mbnoTeunas cucrema. — URL: https://e.lanbook.com/book/191154 (nata
obpamenus: 09.08.2022). — Pexum mocTyrma: aj1s aBTOPH3. TTOTb30BaTENEN.
3. MenbmmkoB, A. M. Jleranu MaiiuH u pukiagHas Mmexanuka. CoequHeHus : yueOHoe mocooue /
A. M. Mensmmmkos, B. I'. Mexos, E. A. Porosa. — Kpacnosipck : Cu6I'TVY, 2013. — 112 ¢c. —
TexcT : anexTponHsiii // JIaub : 3nekTpoHHO-OnOMHOTEUHas cuctema. — URL:
https://e.lanbook.com/book/70502 (mata oopamenus: 09.08.2022). — Pesxum noctyma: ais
aBTOPU3. IOJIB30BATEICH.
4. letanu mamrud. Pacuer coequnenuii : yaeonoe mocooue / A. B. Kupumnos u ap. ; HoBocu®6. roc.
TexH. YH-T.- HoBocubupck: U3n-so HI'TY, 2020.- 155, [1] c. : un., Tabn.- Teker :
HETIOCPeICTBeHHBIN.- Pexkxnm nocrtyma: http://elibrary.nstu.ru/source?bib _1d=vtls000243718

[ononHuTenpHaa nanTepaTypa

1. l'unera B. I1. Jletanu mamuH. PacyeT n mpoekTrupoBaHue MeXaHUYECKUX Tiepenay : [yueOHoe
nocobue] / B. I1. I'unera, }O. B. Banar, H. A. Uycourus ; HoBocu6. roc. TexH. yH-T.-
Hosocubupck: M3n-so HI'TY, 2017.- 115, [1] c. : un., Tabn.- Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237077

2. l'mnera B. I1. [Ipuxknannas mexaHuka. PacueTs! mpu NpoeKTUPOBaHNH NTePEAATOYHBIX
MEeXaHMU3MOB M MaIuH : [yueOHoe nocodue] / B. I1. 'unera, 0. B. Banar, B. 1. ®@arees ;

Hosocu6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2017.- 194, [1] c. : wn.- Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237080

3. Aranun B. I'. Mexanuka. Teopernueckas mexanunka. COMPOTHUBIEHHE MaTEPHAIIOB : [yueOHUK] /
B.T'. Aranun.- HoBocubupck: M3n-so HI'TVY, 2019.- 375, [2] c. : wn.- PexuMm noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241853

NHTepHeT-pecypcsl




1. Banar, 0. B. Mexanuka : 3/1eKTpOHHBIN yueOHO-MeToauueckuii komrieke / FO. B. Banar, E. I
Kynukosa ; HoBocu6. roc. TexH. yH-T. — HoBocuOupck, [2020]. — TekcT : anmexktponHsiii / DiSpace
: mporpaMMHas ratdopma 31eKTpoHHOM cpeast o0ydyeruss HI'TY. — 1994 —  — URL:
https://dispace.edu.nstu.ru/didesk/course/show/7541 (mara oopamenus: 09.08.2022). — Pexum
JOCTYIIA: ISl aBTOPU3UP. MTOTH30BATENEN.

2. CoBpemeHHBIE TPOOIEMBI HAYKH U 00pa30BaHMs [ DIEKTPOHHBINA Pecypc| : SJIeKTPOH. HayY.
KypH. — Pexxum noctyma: http://elibrary.ru/title_about.asp?id=11941. — 3aru. ¢ a3xpana

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHre, NHHOPMAaLIMOHHbIE TEXHOOM NN

6.1 MeToguyeckoe obecrneyeHme

1. deranu mammH. TexHUYecKue 3aJaHus K KYPCOBBIM MPOEKTaM M pacueTHO-Tpadrmueckum
paboram : meToamueckoe pykoBoactso mist MTD, ®JIA u U1O / HoBocud. roc. TeXH. yH-T ;
[coct.: B. II. T'unera, H. B. Tpedunora].- HoBocubupck: M3a-so HI'TY, 2008.- 53, [9] c. : un.,
4epT., Ta0i.- Pesxxum mocryma: http://elibrary.nstu.ru/source?bib_id=vtls000082411

2. Banar 1O. B. Texauueckas MexaHUKa [ DJIIEKTPOHHBIN pecypc| : 3JIeKTPOHHBII
yueOHO-MeTonnueckuii komruieke / FO. B. Banar ; HoBocu®. roc. TexH. yH-T.- HoBocuOupck,
[2021].- Pesxxmm moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000243417.- 3arn. ¢ sxpaHa.

3. Teopus mexanu3moB u MamwmH. Y. | : yaeOHO-MeTonnueckoe mocobue / [B. I1. 'uera u mp.] ;
Hosocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TY, 2008.- 94, [2] c. : wi., Tabn.- Pexum
moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000081576

4. Jletanu MauiuH ¥ OCHOBBI KOHCTPYHUPOBAHUS ;| Y4e0HO-METOINYECKOE TTOCOOUE 10 AUCIUTLUIMHAM
&apos;IIpuxmagnas mexanuka&apos; u &apos;Mexanuka&apos; / [B. I1. I'mneta u op.] ;
Hosocu6. roc. TexH. yH-1.- HoBocubupck: Uzn-so HI'TY, 2017.- 107, [3] c. : nn.- Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234353

5. Teopust MexaHU3MOB U MamnH. PacyeTHO-rpaduyeckue 3aaHus | METOJUIECKOE PYKOBOJICTBO
no HanpasieHusM: 151000 - Texnomorunueckue mamuHasl 1 00opynosanue, 220700 -
ABTOMaTH3aIuMa TEXHOJOTHYECKUX MTPOLIECCOB U Mpon3BoAcTB, 151900 -
KoHcTpyKTOpPCKO-TEXHOMOTrNYeCKOe 00ecreueHre MAIIMHOCTPOUTEIbHBIX Mpon3BoacTB, 190600 -
DKcIuTyaTanus TPaHCIIOPTHO-TEXHOJIOTMUECKUX MAIlIMH U KOMIUTEKCOB / HOBOCHO. TOC. TeXH. YH-T
[cocT.: B. II. T'mmera u np.].- HoBocubupck: U3n-sBo HI'TY, 2015.- 67, [2] c. : nin., Taba.- Pexum
mocryma: http://elibrary nstu.ru/source?bib_1d=vtls000216596

6. Banar }0. B. Mexanuka [ DnekTpoHHBIN pecypc| : 37eKTPOHHBIN yu4eOHO-MeTOo InIeCcKuit
komrutekc / FO. B. Banar, E. I'. Kynukosa ; HoBocu®. roc. TexH. yH-T.- HoBocuOupck, [2020].-
Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243118.- 3arma. ¢ sxpaHa.

6.2 Cneupnann3MpoBaHHOe NporpaMmmHoe obecneyeHme

Vcnonb3oBaHve cneumanm3mpoBaHHOro NPorpaMMHOro 06ecrneyeHns 4 U3yyeHus QUCLUNINHLI
He TpebyeTcs
6.3 NHhopMaLmoHHbIe TEXHONOrnK

Mpw ocyLecTBeHM 06pa3oBaTeNbHOro NpoLecca No AUCUMNANHE NPUMEHSAIOTCA 31EMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOONWiA, @ TaKXKe CUHXPOHHOIO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3/IEKTPOHHOIN MH(OpMaLMOHHO-06pa3oBatenibHOM cpeabl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

HaunmeHoBaHue

Ha3HaueHue

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeAWa-NPoeKTop, 3KpaH, KOMMbTEp
ANS YNPaBieHNs)

MpoBeaeHve NeKuuii

JTabopaTopHbIi CTeH[
Ne HavmeHoBaHWe HasHaueHwne
1 |YCTAHOBKA CM-11A onpes. MomeHTa |/icnonb3oBaHue npu npoBeaeHnn

3alemMaeHn

1ab0opaTopHbIX paboT

2 |OBOPYOOBAHUME AM-29 na6op. Vicnonb3oBaHWe Npn NpoBeAeHNN
nabopaTtopHbIX paboT
3 |ABTOMaTM3MPOBaHHbLIN 1a60PaTOPHbIN Vcnosnb3oBaHme Npv NpoBeLeHnN
Komnnekc "detann MallvH-peayKTop nabopaTtopHbIX paboT
M1aHeTapHbIR"
4 |KOMMNEKT NMPMBEOPOB AJ14 Vicnonb3oBaHWe nNpu NpoBeAeHUN

MOCTPOEHNA 3YEBEB

1a60paTOPHbIX paboT
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0mIeHHas cTpYKTypa OH/Ia OLIEHOYHBIX CPEJICTB M0 AUCHHUILIMHE MexaHuKa MPe/ICTaBICHA B

Taonuue.

COBOKYITHOCTb

pe3yNIbTaTOB

O6y‘IeHI/I5[ 10  JUCHUIIIINHE

COOTHECEHa C

YPOBHSIMU

C(bOpMI/IpOBaHHOCTI/I KOMHGTGHI_II/Iﬁ 1 COOTHCCCHHBIMH C HUMHU WHJUKATOPaAMMU. I/IHI[I/IKaTOpr JOCTHIXKCHUA

KOMHCTGHHI/Iﬁ HU3MEPIACMBIL

JUCHHUILIMHe MexaHuka.

C IIoOMOIbIO CPEACTB TCKYHICﬁ u HpOMeX(YTOqHOﬁ arrecraguu 110

Tab6auia

dDopmupyembie
KOMIIeTeHI[HH

NuaukaTopsl
KOMIIEeTEeHIIU

Tempbl

JTansl OHEHKH pPe3yJIbTATOB 00y4eHus 1
COOTHECEHHBbIX ¢ HUMHM MHIHUKATOPOB
JOCTHKEHHUS KOMITeTeHIIUH

Meponpusitust
TeKyIero KOHTPoJIst
(xoHTpONBLHAS
padora, KypcoBoi
npoekrt, PI'3(P),
pedepar u ap.)

IIpomexyTouHas
aTTecTanus
(3K3amMeH, 3a4eT)

OIIK-1 Criocoben
peraThb 3a/1a9u
npogeCCUOHATBHOM
JIeSTEIbHOCTH,
NOPUMEHSISI  METOJIBI
MO/ICTTUPOBAHUS,
MaTeMaTUYECKOro
aHanm3a,
€CTCCTBCHHOHAYYHBIC
U OOIIeHHXECHEPHbIC
3HAHUA

2. Ymeer
HCIOJIB30BaTh
OCHOBHbBIE
9KCIICPUMCHTAIBHBIC
METOJIBI OTIPECIICHHS
¢$usnko-
MEXaHMYECKUX
CBOWCTB MaTepHaIoOB
W U3JIeInN

Bunel  HarpyXeHHs — CTEpPIKHS.
IIpocTpaHCTBEHHBII U KOCOH
n3ru6. M3rub c pacTshkeHueM -
cokatueM. W3rub c¢ KpydeHHeM
Bri6op u pacuer mydt Bribop u
pacder IIMOHOK ¥ IUIMIEBBIX
coequHeHN Brbop MaTepmanon
" pacuer JIOIYCKaeMBbIX
HanpsDKeHUH 3yOuaThIX Iepenaad.
Pacuer  3akpeiTOi = nepepauu
Bri6op CMa3Ku (nepenau
penykTopa M MOJIIUITHHUKOB).
Coopka peaykropa
I'eomerpuueckue,

KHHEMaTH4eCKHe W CHIIOBBIE
rapaMeTpsl IPMO3YOBIX
KOHMYECKMX Tepenad. Pacuer
PSMO3YOBIX KOHMYECKUX
nepenad. OcoOeHHOCTH pacueTa
KOHUYECKHX KoJIeC c
TAQHTEHIMAJIBHBIMH M KPYTOBBIMU
3yObsiMu  M3ydyeHme  MeTOHOB
W3TOTOBJICHUSI 3y0YaThIX KOJeC
KMHEMaTU4eCKUI aHanu3
PBIYaKHBIX MEXaHHU3MOB
Kunemarnueckuit aHau3
PBIYa’KHBIX MEXaHU3MOB. AHAJIOTH
cKopocTel u YCKOPEHHUH.
Kunemarnyeckuit aHaJIN3
PBIYaXKHBIX MEXaHH3MOB METOIOM
3aMKHYTBIX BEKTOPHBIX KOHTYPOB
KunemarnyeckuiiT M CUJIOBOH
aHau3 MeXaHu3Ma
Knaccugpukanus BamoB u oceil.
Marepuansl. IIpoekTHbIN pacuer
Banma. OmpejeneHne pacueTHBIX
Harpy3ok. IIpo4HOCTHBIE pacdeTs
BanoB. Pacuersl BajioB  Ha
JKECTKOCTb u KoJieOaHus
Kiaccudukauus M KOHCTpYKIHMH
HNOJIINITHUKOB KayeHHUs.
Kpurepun  paborocnocoOHOCTH.
IIpoBepka  MOALIMIHUKOB MO

Or11eHKa YCTHBIX
OTBETOB Ha
MPAKTUICCKUX
3aHATHAX 6 — 13

Pasgensr PI'3 5,7, 8

3ayer:
Teopetnueckue
Borpockl 1 —6, 8 —
15, 22
3amayn Ha 3 Gaia

DK3aMcH:
TeopeTtnueckue
Bompoce 4, 6,7, 9, 11
- 27,29, 30
Bamaun 15 — 60
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IUHAMHAYECKOH M  CTaTHYECKOMH

TPy30HO0ABEMHOCTH
Kraccudukamms MEXaHHU3MOB,
y310B u peraneil. TpeOoBanms k
JleTalsAM. Kpurepun

paboTOCTIOCOOHOCTH, — BIHSIOIINE
Ha  HHX  (QakTopel.  Bwibop

OIITUMAJIBHBIX napaMeTpoB
JaeTajaeu u Y3JI0B MallunH. OCHOBEI
IMPOCKTUPOBAHUA,

KOHCTPYUPOBAaHUsI M pacuera
nperayneit MamuH. OnTUMaIbHOE U
aBTOMATH3HPOBAaHHOE

MPOEKTUPOBAHKE Y3JIOB U AeTalch
MammH. Cramum  paspaboTku
HOBBIX H3IEIUI Kpurepuu
paborocmocoOHOCTH ~ 3y0YaTBIX

nepenad. Jonyckaemble
KOHTaKTHBIX u W3rUOHbIE
HANPSIKEHUS. Pacuer
LUAJTUHAPUYECKUX 3y0UaThIX
mnepegady MO  KOHTaKTHbIM U
W3TUOHBIM HaIpsKEHUSM.

OnpeneneHue HapsDKEHUH TPU
neperpy3kax  Hasnauenme m
Ki1accuukanms — MEXaHWIECKHX
nepenad. OCHOBHBIC HapaMeTpsl
MeXaHn4ecKux nepenad. CuimoBble
MEXaHHYECKHUE nepeayn.
3ybOuaTbic mepeaadr. MaTepualsl
3ybuaTteix  Kkonec. KopmycHsie
JIeTaI  MEXaHU3MOB. Cuitbl,
JIeHCTByIOIE B TPSMO3yOOM U
Koco3ybom 3alleTUICHUSX.
TouHOCTh 3y0uaThIX Iepesayd u ee
BIMSHUE Ha KHHEMAaTUKy W

MPOYHOCTB. Hasnauenue "
KaccupuKaIus Myt
MEXaHNYECKUX TPUBOJIOB.
KoHCTpyKTHBHBIE ~ OCOOCHHOCTH.
Tunsl MIPYXKUH. Pacuer
MIINHAPHYECKUX NPYXKHUH CXKATHA
u pacTsHKEHHUS. Pe3unoBbie

yrpyrue 3naemMeHTsl HanpsikenHoe
COCTOSIHME B TOYKe. I J1aBHBIE

TUIOIaAK1 u TJIaBHBIC
HalpsoKCHU. BI/IHI)I
Haps?’KEHHOT'O COCTOSAHHUA.

OueHka MPOYHOCTH MaTepuasa
OPH  CIOXHOM  HAIPSIKCHHOM
COCTOSIHUU. Teopuu MPOYHOCTH.
JedopMupoBaHHOE COCTOSHHE B

TOUKE. CBs13p MEXAY
nedopmanusIiMy U HalpsHKEHUSMU.
Ob6mnacTtp MIPUMEHEHHS,
JIOCTOMHCTBA M HEJOCTaTKH
LETTHBIX nepenad.
Kraccudukamms MIPUBOJHBIX
Lenen. I'eomerpuueckue

mapamMeTpsl  ICMHOW  Mepeaay.
Kunemaruka u quHaMuKa HENHBIX
nepenad. OcoOeHHOCTH pacueTa
LEeNHOW mepenadn. DKCIUTyaTalus
LIEITHOMN nepenadu O6mnacts
MPUMEHECHUS ©  KiIaccuuKarus

3




YepBsSIYHBIX Iepenad. [ eomerpus
" KMHEMaTHKa YEePBSIIHBIX
nepenad. Cuibl, AeiicTByomue B
4yepBsUHBIX nepenadax. Kpurepuu
paborocmocobHOCTH. Martepuarsl,
UCTIONB3yeMbIE B YEPBSIUHBIX
nepenaya OCHOBHBIE —ITOHATHS,
ONpesiesieHust,  JONYIIEHHS WU
NPUHLUIIBL. Monenu
MPOYHOCTHOM HaJIe)KHOCTH.
BHyTpeHHHE CHITBI U HATIPSKEHUSL.
[Tepemernenuss u  aedopmanuu.
Odopmmenne wu 3ammra PI'P
Odopmienne pabodnx dYepTexei
Jetanieil M cOOpOYHOro UepTexa
peaykropa Ilepenaua BuHT-raiika

CKOJIbKCHUSL: obnacts
NPUMEHEHHUS, TPEHMYIIECTBA H
HEJIOCTATKU. I'eomerpuueckue,
KHHEMaTH4YeCKUe M CHIIOBBIC
napameTpsbl nepeaay.
Konctpyuposanue nepesayu.

Pacuer BuHTA Ha MIPOYHOCTE H
YCTOWYUBOCTD Ilepenaun c
3arenIeHuEeM Hosuxkoga,
pBIYa)XHBIE Tepenadd - 007acTh
MPUMEHEHNS, IperMYyIIEeCTBa,
HEJIOCTATKH, KOHCTPYKLIUH,
pacuer [Tnanerapusie  u
BOJIHOBbIE 3yOuarble Iepelauu.
Oco0GeHHOCTH KHHEMAaTHYeCKOTO 1
MPOYHOCTHOT'O pacuera
[Tnanerapusie mepemaun Iloadop
u IIPOBEPKA MOJIIUITHUKOB.

Koncrpyuposanue

IO IIITHAITHUKOBBIX y3JI0B
IToxroroska paznena PI'P
IToxroroska JTana PI'P
IoamunHuKu CKOJIBKEHHS;
KOHCTPYKIIUU 31 00acThb
MPUMEHCHUS; TPEUMYIIECTBA |
HEIOCTAaTKH. YcaoBus

00pa30BaHMs NOTYXKUIKOCTHOTO U
KUJIKOCTHOTO  TpeHus. Pacuer
TMOAIIWUITHAKOB CKOJIBXKCHUA TIPpU
TMOJTYKUAKOCTHOM U KHUJIKOCTHOM
TpeHusx  [lomepeunas  cuia,
M3rnbaromuii  MOMEHT M X
SMIOPHI. Hanpsoxenns B
MONIEPEYHOM CEYEHHUHM CTEpPXHS
npu  iockom m3rube. Pacuer
Garok Ha MPOYHOCTb.
Ilepememennss  mpu  u3rude.
Pacyer ©Oamok Ha IKECTKOCTh
[Toctpoenue JIMHAMHUYECKOM
Mozenu MamuHbl. OrmnpeneneHne
MIPUBEJICHHBIX MOMEHTOB (CHJ) U
NPUBEJICHHBIX Macc (MOMEHTOB
MHEpLUUH) JTUHAMHYECKOH MOJIEITH.
Perenne ypaBHEHHS JBHMKEHUS
MalmHbel MeTozoM Butrenbayaspa.
Koa¢pduunent HepaBHOMEpHOCTH
neukeHust IlpoBepounslil pacuer
BaJIOB IIpogonpHas cuna.
Hanpspkennss u  nedopmanun.

4




HcnpiTanne  KOHCTPYKLMOHHBIX
MaTepHaJoB Ha pacTsHKEHUE |
ckarue. MexaHndecKne CBOMCTBA
U MEXaHHYECKHE XapaKTePHUCTHKH
MarepuanoB. Pacdersl crTep:kHEH
Ha TPOYHOCTH W  JKECTKOCTb.
PasbemHble W HEpa3beMHbIE
coequHeHus.  [logBwkHBIE  H

HEIOJIBUKHbBIE COCIMHEHUS.
CoenuHeHUs1 KOPIYCHBIX JeTalei.
g roBsie COEAUHEHUS.

KnemMmoBbIe, kileeBble W MasiHbIE
COEIUHEHHUS. CoennHeHus c
HaTArOM Pacuer OONTOBBIX
COEIMHEHUH Pacuet
BEPTHUKAIHHOTO Opyca Ha
YCTOWYUBOCTD Pacuer 3a7a4
Pacuer cTepxHs Ha MPOYHOCTh U
JKECTKOCTh noj JeficTBUEM
n3rubamIed W CKpyduBaroei
Harpy3ok PacueTbl Ha NMpPOYHOCTH
c y4eTOM cuII WHEPIIUU.
IIpounocts pu YIApHBIX
Harpyskax. Pacuetnr Ha
MPOYHOCT TIPH  KOJCOAHUAX.
Pacuetsl Ha mnpoyHOCTH TIpHU

HaTPSKCHUSX, MIEPUOTNTICCKU
MEHSIOIIUXCS BO BpEMCHHU
Pacuéter Ha TpOYHOCTH TIpU
]IGI‘/‘ICTBI/II/I JUHAMHWYCCKUX
Harpy3ok. Pacuérel Ha MpOYHOCTH
npu YIAapHBIX Harpyskax.

Konebanusi  ynpyrux  CHUCTEM.
Pacuérsl Ha HpPOYHOCTH IIpU
BBIHYKJICHHBIX KOJICOAHHUSAX.
Kpurnueckne CKOpocTH W 4HCIa
000poToB Baja Pe3pboBEIC
COoeMHEeHUsT W objmacTH  uXx
MPUMEHEHHSI. Knaccudukarus
pe3r0. Pacuer pe3sObI Ha cpe3 u
CMsTHE. 3aBHCHMOCTb  MEXIY
OCEBOM CHIIOM Ha BHMHTE H

KPYTSIIIAM MOMEHTOM,
MIPIIOKEHHBIM K BHHTY.
Koapdunment MOJIE3HOTO
JIEUCTBHUS BHUHTOBOM Mapsel.
CaMOTOpMOKEHHE. Pacuer

OonToBBEIX coenuHeHni. CuinoBoi
aHaaW3 MallMH M MEXaHU3MOB.
Cuipl, AeicTBYIOLIME B MallUHAX.
Peaxiun B KHMHEMaTHYECKHX
napax. CuIoBO#l aHanu3 MalllvH U
MEXAaHU3MOB aHAIUTHYECKUMHA U
rpapugeckumu Metogamu. CHHTE3
MEXaHU3MOB 1o 3aJaHHBIM
CTPYKTYPHBIM, KHHEMaTHYECKUM
A JAHAMUYECKHM  CBOMCTBaAM
DpPUKITMOHHBIC nepenayn "

BapUaTopHl. Ob6nactb
INPUMEHEHUs, JOCTOUHCTBA U
HEIOCTaTKH, OCHOBHBIE
XapaKTEePUCTHKH.

Kunemarnyeckue u  CUIIOBBIE
pacueTsl (PUKIMOHHBIX Tepenad.
Tunbl W Marepuaibl peMHEH
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peMeHHbIX mnepenay. KuHemaTtuka
YW IWHAMUKAa PEMEHHBIX Tepezaad.
Hanpsoxenust B pemue. Kpusbie
CKONIBXKEHHSA. Pacuer peMeHHBIX
nepenad Yuctelii casur. Pacuer

Ha cmBur (cpe3). Kpyrsmmmii
MOMEHT. Jedopmarin u
HarpspKeHUsI. Pacuer Ha

MIPOYHOCTh NpU KpydeHuu. Pacuer
Ha JKECTKOCTb TMIPU KPY4EHUH.

[InoHouHbIE, 3y04arsie
(uuMieBble) W MpoQUIIbHBIC
COEIUHEHHUS. O6mnacTts
NPUMEHEHHUs, TPEUMYIIECTBA H
HE0CTaTKU. Pacyer MIMOHOYHBIX,
3y0UaThIX (IUTATIEBBIX) u
npoduIbHBIX COCAMHEHUH
OckuzHas KOMITAaHOBKA
penykropa. Pacuer  oTKpbITOH
nepenadu

OIIK-5 Cnocoben
pemiathb HayJIHO-
HCCIIEIOBATEILCKIE
3aJa4n npu
OCYIIECTBICHUU
npogecCHOHATBHOMI
EITENLHOCTH ¢
MIPUMEHECHAEM
COBPEMCHHBIX
HHPOPMAINOHHBIX
TEXHOJIOTUH H
MPUKJIATHBIX
anmaparHo-
MPOTPaAaMMHBIX
CpeJCTB

2. Opranusyer,
BBITNTIOJIHACT
OKCIICPUMEHTAJIbHBIC
HCCIIIOBAHUS Ha
COBPEMEHHOM yPOBHE
U aHAJIHU3UPYeT
Ppe3yIbTaThI

Beibop u pacuer mydt Bribop u
pacder IINMOHOK W LUIMIEBBIX
coenuHeHuit Bribop Marepuanos

u pacuet JIOITyCKaeMBbIX
HanpspKeHUi 3y0uaThIX Iepernad.
Pacuer  3akpbiTOi  mepenauu
Bri6op CMa3Ku (mepemau
penyKTopa W IOJIINITHHUKOB).
Cbopxka penykTopa
I'eomerpuueckue,

KHHEMaTH4YeCKHe W CHIIOBBIE
napaMmeTpsl MIPSIMO3YOBIX
KOHMUYeCKuX nepenady. Pacuer
npsSIMO3YOBIX KOHHYECKUX
nepenad. OcoOeHHOCTH pacueTa
KOHMYECKHUX KoJIeC c
TaHTCHIMAJIBHBIMH W KPYTOBBIMH
3yObsimu  3ydyeHne  MeTOI0B
M3TOTOBIICHUSI 3YOYaTBIX KOJIeC
KHHEMaTH4eCKUH aHaJIM3
PBIYAKHBIX MEXaHU3MOB
KunemarndeckuiliT u  cHIOBOM
aHau3 MeXaHu3Ma

Knaccugpukanus BamoB u oceil.
Marepuansl. IIpoekTHbINl pacuer

Baa. OmpexneneHne pacdeTHHIX
Harpy3ok. [IpodyHOCTHBIE pacyeTsl
BaJIOB. PacueTrsr  BanmoB  Ha
JKECTKOCTh u KoJIe0aHus
Knaccupukanust ¥ KOHCTPYKIUH
IIOIIIAITHUKOB KayeHHS.
Kpurepun  paboTocmocoOHOCTH.
[IpoBepka  MONUIMIIHUKOB IO
IUHAMHAYECKOH W  CTaTHYCCKOH
TPY30TI0ITbEMHOCTH
Knaccudukanus MEXaHU3MOB,
y370B U jgeraneil. TpeOGoBaHUs K
JIeTassaM. Kpurepun
paboTOCTIOCOOHOCTH, — BIIHSIONINE
Ha  HUX  (aktopel.  Bribop
OIITHMAaJIbHBIX rnapameTpoB
Jetayieid ¥ y310B MamuH. OCHOBBI
MIPOEKTUPOBAHHSI,
KOHCTPYUpPOBaHUSI U  pacuera

neraiget MamuH. ONTUManabHOE U

OI11eHKa YCTHBIX
OTBETOB Ha
MPAKTUICCKUX
3aHATHAX 1 — 4

Pasgensr PI'3 3, 6

3auer:
Teopetnueckue
Borpockl 1 —6, 8 —
15, 22
3anauu Ha 3 Gamna

DK3aMcH:
TeopeTtnueckue
Bompocs 5, 10, 28
Bamaum 11 - 14
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ABTOMAaTH3HPOBAHHOE
MPOEKTUPOBAHKE Y3JIOB U ACTalIch
MamuH., Cragum  pa3paboTKu
HOBBIX H3IEINI Kpurepuu
pabotocmoco0HOCTH ~ 3y0YaTBIX

nepenad. Honyckaemble
KOHTaKTHBIX u n3rubHbIe
HaNpsKEHUsL. Pacuer
LHWINHAPUYECKUX 3y04aThIX
mepead MO  KOHTAKTHBIM U
U3rHOHBIM HaMpsKEHUAM.

OmnpeneneHye HaNpsDKEHUH MpH
neperpy3kax  HasHauenne u
Knaccuukamms — MEXaHWIECKHX
nepenad. OCHOBHBIC HapaMeTpsl
MeXaHH4ecKux nepenad. CHimoBble
MEXaHUIECKHUE nepenadn.
3ybOuaTpie mepemadn. MaTepuaisl
3ybuaTteix  Kkonec. KopmycHbie
JIeTaIM  MEXaHU3MOB. Cutbl,
JICUCTBYIOIME B IIPSIMO3YyOOM |
KOCO3yOOM 3aIeIUICHUSX.
TouHOCTh 3y0UaThIX Iepenad u ee
BIMSHUE Ha KHHEMAaTUKy W

MPOYHOCTb. Hasnauenue "
KItaccu(puKaIus Myt
MEXaHNYECKUX TPUBOJIOB.
KoHCTpYKTHBHBIE ~ OCOOEHHOCTH.
Tuns MIPYXKUH. Pacuer
MIINHAPHUYECKUX NPYXKHUH CXKATHUA
u pacTsHKEHHUS. Pe3unoBbie

ynpyrue  sneMeHtsl  OGmacth
MPUMEHEHHUs, JOCTOMHCTBA U
HEJOCTaTKA IEMHBIX Tepesad.
Knaccudukarus IIPUBOIHBIX
LEMNen. I'eomerpuueckue
mapamMeTpsl ICIMHOW  Tepenadm.
KunemaTnka M JUHAMHKa IEMHBIX
nepeaad. OcCOOCHHOCTH pacueTa
LEeNHOW mepenadn. DKCIUTyaTalus
LEITHON nepenayu O6nacts
NPUMEHECHUST W KJIaCCU(pHUKAIHS
YepBSIUHBIX TMepenad. ['eomerpust
51 KHHEMAaTHKa YEPBAYHBIX
nepenad. Cuibl, NeHCTBYyOIMNE B
YEepBAYHBIX Mepenadax. Kpurepuu
paboTtocrniocobHocTH. MaTtepuaisl,
UCTIONB3YEMBIE B UYEPBSIYHBIX
nepeaada OpopmIlcHHE W 3aIUTa
PTP  Odopmnenne  paboumx
yepTexeil aeraneil u cOOpOUHOTrO
gepTexka penykropa Ilepemaga
BHHT-TaliKa CKOJBXEHHS: 00JIacTh
MPUMEHEHHUsS, MPEUMYIIECTBA |
HEJIOCTATKH. I'eomerpuueckue,
KHHEMATHYECKUE U CHUJIOBEIE
napaMmeTpsl nepenaym.
Konctpyuposanue rnepeaayu.
Pacyer BuHTa Ha MNPOYHOCTH U
YCTOWYUBOCTD Ilepenaun C
3aleIICHUEM Hosuxkosa,
pBIYAKHBIC Tepefayd - 001acTh
MPUMEHCHUS, MPEeUMYIICCTBA,
HEIOCTATKH, KOHCTPYKIIUH,
pacuer Ilnanerapupie U
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BOJIHOBEIC 3yOdaThie mepeaayu.
Oco0eHHOCTH KHHEMATHYECKOTO 1
MIPOYHOCTHOTO pacuera
[Tmanerapasie mepemaun [lombop
u poBepKa MO JIIMITHUKOB.

KounctpyupoBanue

MO/IIAITHIKOBBIX y3710B
Iloaroroska paszena PI'P
IMonmunHnku CKOJIbXKEHUS;
KOHCTPYKLIUU u obnacTpb
IPUMEHEHHUS; IPEUMYILECTBA U
HEJOCTATKU. VYcaosus

00pa3oBaHKs MOTYKHIKOCTHOTO H
JKUJKOCTHOTO  TpeHus. Pacuer
MOIIHUITHIKOB CKOJNBXEHUSI TIPH
MONY>KUIAKOCTHOM M KHIAKOCTHOM
Tpenusix  llomepeunas  cuia,
m3rnbaromuii  MOMEHT M HX
SIIOPEL. Hampsioxenus B
MOTIEPEYHOM CEYEHUH CTEepPXKHA
npu  Iiockom u3rube. Pacuer
6anmox Ha MPOYHOCTb.
[lepemernenuss  mpu  u3ruode.
Pacuer ©Oamok Ha KECTKOCTbH
[IpoBepouHblii  pacueT  BaJoOB
PazseMHBIE W HEpa3bEeMHBIC
coenuHenus.  [logBiwkHblE W

HETIOIBYKHEIE COEIMHEHUS.
CoeauHeHNs KOPILYCHBIX JeTalleH.
g roBsie COCTUHEHUS.

KieMMoOBBI€, Ki€eBble M IasHEIC
COCIUHECHUS. CoenuHeHus c

HaTsIATroM Pacuer 6OJ'ITOBI)IX
COeIMHEHU M Pacuer
BEPTUKAIBHOTO opyca Ha

YCTOWYUBOCTD Pacuer 3aj1a4
Pacuér Opyca ©Ha cxarme -

pacimpeHus Pe3pboBbIC
COeMHEHUsT W  o0jmacTH  ux
MIPUMEHEHUS. Knaccudukarus

pe3r0. Pacuer pe3sObI Ha cpe3 u
CMsITHE.  3aBUCHMOCTb  MEXIY
OCEBOM CHUJIOH Ha BHUHTE U

KPYTSIIIAM MOMEHTOM,
MIPIIOKEHHBIM K BHHTY.
Koaddumment MI0JIE3HOTO
JIeHCTBUS BUHTOBOI Tapsl.
CaMOTOpMOKEHHE. Pacuer
0ONTOBBIX COeIMHEHUH.
OPUKIMOHHBIE nepenayn u
BapUaTOPBHIL. Ob6nactb
MPUMEHEHUs, JOCTOMHCTBA U
HEJOCTaTKH, OCHOBHEBIE
XapaKTePUCTHUKH.

Kunemarnueckue ¥ CHIJIOBBIE
pacdeTsl (PUKIUOHHBIX Tepesaad.
Tumbl W Marepuanbl peMHEH
peMeHHbIX nepenad. KuHemaTuka
Y JMHAMUKa PEMEHHBIX Mepezaau.
Hanpsokenus B pemue. Kpusele
CKOJIbXKeHHUs. Pacdyer peMeHHBIX
nepenad Yuctelih casur. Pacuer
Ha cmeur (cpe3). Kpyrsmmii
MOMEHT. Hedbopmarun u
HaIpsHKEHUS. Pacuer Ha




MPOYHOCTh NpU KpydeHuu. Pacuer
Ha JKECTKOCTh TIPH KpPY4YCHHUHU.

[[TmoHOYHBIE, 3y0Jarbie
(mommeBsle) W mpOdUIBHEIC
COEIUHEHHUS. O6mnacTts

NPUMEHECHUS, TPEHMYIIECTBA H
HelocTaTKu. PacdeT IIMOHOUHBIX,

3y04aThIX (IUTUIEBBIX) "
MPOGUIBLHBIX COeTMHEeHUH
Ocku3Has KOMITaHOBKa

penykropa. Pacuer  oTkpbITOR
nepejauu

YK-1 Cnocoben
OCYIIECTBIISATH
MOUCK, KPUTUYECKHIL
aHaIM3 W  CHHTE3
nHpOpMAaLNH,
MPUMEHSTH
CHCTEMHBIH TIOAXOA
JUIst pereHus
NOCTaBJICHHBIX 3a/1a4

1. 3HaeT NPHUHIMITBI
cbopa, orbopa u
00001meHns
nHpOPMALINH.

Bupnbl  Harpy)keHHsT — CTEpIKHSL.
IIpocTpaHCcTBEHHBII U KOCOM
m3rub. M3rub c pacTsokeHWeM -
ckatmeM. M3rud ¢ KpydeHHEM
Bri6op u pacuer mydpt Bribop u
pacder IIMOHOK ¥ IUIMIEBBIX
coequHeHN Br1bop MaTepmanon
u pacder JIOIYCKaeMBbIX
HanpspKeHui 3y0daThIX Tepernad.
Pacuer  3akpeiTOM  nepeaauu

I'eomerpuueckue,

KHHEMaTH4eCKue M CHJIOBBIC
napaMmeTpsl IIPSIMO3YOBIX
KOHMYECKHX Tepenad. Pacuer
PSAMO3YOBIX KOHHYIECKUX
nepenad. OcoOeHHOCTH pacueTa
KOHUYECKHX KoJIec c

TAHTCHIINAJIBHBIMI W KPYTOBBIMHU
3yObsiMmu  M3yueHme  MeTOIOB
W3TOTOBJICHUSI 3y0YaThIX KOJEC

Kunematnueckuii aHau3
pmqa){cHle MEXAaHU3MOB. AHaJ'IOFI/I
cKopocTei u YCKOPEHHUH.
Kunematnueckuit aHaIN3

PBIUAXKHBIX MEXAHHU3MOB METOIOM
3aMKHYTBIX BEKTOPHBIX KOHTYPOB
KunemaTtnyeckuiik ©W = CHJIIOBOM
aHaIn3 MEXaHH3Ma
Knaccupukanus BamoB u oceil.
Marepuanel. [IpoexTHbI pacuer
Banma. OmpeneneHne pacdyeTHBIX
Harpy3ok. [IpodyHOCTHBIE pacyeThl
BaJIOB. PacueTrsr BanmoB  Ha

JKECTKOCTh Hu KoJIeOaHus
Knaccudpukanus u KOHCTPYKITUH
MO IIINUITHUKOB KadeHHs.

Kpurepun  paboTocmocoOHOCTH.
[IpoBepka  NOJNUIMIIHUKOB IO
JIUHAMHAYECKOH W  CTaTHYECKOH

rpy30M0IbEMHOCTU Kpurepuu
paborocriocobHOCTH ~ 3y0YaThIX
nepenad. Jonyckaemblie
KOHTAKTHBIX u HM3THOHEIE
HaIIpSDKEHHUS. Pacuer
ITMHAPAIECKUX 3y09aThIX
meperad MO  KOHTAKTHBIM — H
M3rnOHBIM HaNpsDKCHUAM.

OnpezneneHue HamnpsDKEHUE 1mpu
neperpy3kax  Hasnauenume u
Ki1accuukanms — MEXaHMYECKUX
nepeaad. OCHOBHbIE IapaMeTpsl
MexaHuuecKux nepejgad. CuiaoBble
MEXaHUUECKUe nepeayu.

Or1eHKa YCTHBIX
OTBETOB Ha
MPaKTHYECKUX
3aHATHUSX 5

Pasgensr PI'3 4, 9

3auer:
Teoperuueckue
Bompocs 1 — 6, 8 —
15, 22
3amayn Ha 3 Oaia

JK3aMeEH.
Teoperuueckue
Bompocker 1, 2, 3, 8
Banaun 1 — 10




3yOuartble nepenaun. Marepuaisl
3ybuaTteix  konec. KopmycHble
JeTald MEXaHH3MOB. Cubl,
JEHCTBYIOIME B NPSIMO3yOOM H
KOCO3yOoM 3aleIuIeHUsX.
TouHOCTB 3y0UaThIX Iepenay u ee
BIMSHHE Ha KHHEMAaTUKy W

MPOYHOCTE. Hasnagenue u
K1accu(uKanus MypT
MeXaHHUUECKUX IPUBOIOB.
KoHCTpyKTHBHBIE ~ 0COOEHHOCTH.
Turbr NPYKHH. Pacuer
HUINHAPUYECKUX MPYKHH CKATHSA
u PaCTSDKEHHUS. PesunoBbie

ynpyrue sneMeHTsl HanpsokeHHOE
COCTOSIHHE B TOYKe. [JaBHBIC

IJIoIIaaKu n TJIaBHBIC
HaPsSIPKCHUS. BI/I,HLI
Halps>KEHHOI'O COCTOSHHUA.

OreHka MPOYHOCTH MaTepuaia
NpA  CIOKHOM  HaIpsHKEHHOM
cocTosiHuU. Teopuu IPOYHOCTH.
JleopMupoBaHHOE COCTOSHHE B

TOYKE. CBs13b MEeXIY
nedopmanusiMu 1 HanpsHDKEHUSAMH.
Ob6nactp MIPUMEHECHH,
JOCTOMHCTBA M HEIOCTaTKH
LETTHBIX nepenad.
Kraccudukamms TIPUBOTHBIX
nenei. I'eomerpuueckue

napaMeTpbl LIEIHOM  mepenayu.
Kunemarvka v TMHaMKKa HEMHBIX
nepenad. OcoOeHHOCTH pacueTa
LETMHOI nepenayn. DKCIUTyaTaIys
[EMTHOM nepenayn O6nactb
NPUMEHCHUST W KIaCCU(PUKAIHS
YepBAYHBIX TMepenad. [ eomerpus
u KHHEMaTHKa YEepPBAIHBIX
nepenad. Cuibl, JEHCTBYIOIINE B
4epBAYHBIX Tepenadax. Kpurepun
paborocmocobHOCTH. Martepuarsl,
UCIIONIb3yeMbIE B YEPBSIUHBIX
nepenada OCHOBHBIE —TIOHSTHS,
ONpeJiejieHust,  JOMYIIEHHS U
MIPUHIUIIBI. Mopaemn
MIPOYHOCTHOM HAaJIe)KHOCTH.
BuyTpeHHHE CHITBI U HATIPSHKCHUSI.
[Tepemernenuss u  ngedopmanuu.
Odopmieane wu 3ammra PI'P

[lepenaua BUHT-TaliKka
CKOJIb)KEHUS: o0nacTh
MPUMEHEHUS, TNpPEeuMyllecTBa U
HEJIOCTATKHU. I'eomerpuueckue,
KMHEMaTUYECKHUE W CHJIOBBIC
rnapameTpsl nepeaayvu.
Konctpyuposanue repenavu.

Pacuer BuHTAa Ha TNPOYHOCTH U
YCTONYHBOCTH Tlepenauun c
3aleIIEHHEM Hosuxkosa,
pBIYAKHBIC Tepefadud - 001acTh
MPUMEHCHUS, MPEeUMYIICCTBA,
HEJIOCTATKH, KOHCTPYKLIUH,
pacuer [TnaneTapHbic u
BOJIHOBBIC 3yOuaThle TIepeIavy.
Oco0eHHOCTH KHHEMATHYECKOTO 1
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MPOYHOCTHOTO pacueta
[Tnanerapusie mepenaun IlomGop
M TOpoBepKa  MOJAUIMIHUKOB.

Konctpyupoanue

IO IITHITHUKOBBIX y37I0B
IMogmunmHaukn CKOJIbKCHMS,
KOHCTPYKLIUHU i o0nacTh
MPUMEHEHUS;, TpPEeuMyllecTBa U
HEJI0CTaTKH. YcaoBus

00pa30BaHus NOITYKUIKOCTHOTO U
JKUAKOCTHOTO  TpeHus. Pacuer
MOJIIMITHUKOB CKOJIBXEHUS TpH
MONY>KUIAKOCTHOM M KHIAKOCTHOM
Tpenusix  llomepeunas  cuia,
m3rnbaromuii  MOMEHT H  HX
SMIOPBHIL. Hanpsoxenus B
MOMEPEYHOM CEYCHHH CTEpPXKHS
npu  Iiockom m3rmbe. Pacuer
6anox Ha MPOYHOCTb.
[lepemernenuss  mpu  u3ruode.
Pacyer OGasok Ha JKECTKOCTb
[TocTpoenue JMHAMHUYECKOMN
Mojenu MamuHbel. OmnpeneneHue
MIPUBEICHHBIX MOMEHTOB (CHJI) H
NPUBEJICHHBIX Macc (MOMEHTOB
WHEpUIUHN) JTUHAMHIECKOH MOJIEITH.
Permenne ypaBHEHHS JABHKEHUS
MaIHbel MeTozioM Butrenbayspa.
KoaddummeHnr HepaBHOMEPHOCTH
nerkeHus IIpoBepouHslil pacuer
BaJIOB IIpononbHas cuna.
Hampspkenus u  nmedopmanuu.
HcnpiTanne  KOHCTPYKIMOHHBIX
MaTepHaJiOB Ha pacTsHKEHHE W
cxarue. MexaHuueckue CBOMCTBa
1 MEXaHNYECKHE XapaKTePUCTHKU
MartepuanoB. Pacuerbl crep:kHEeH
Ha TIPOYHOCTH W  XKECTKOCTb.
PazpeMHBIE W Hepa3beMHbIC
coenuHenus.  [logBiwkHble H

HETIOJIBIKHBIE COCIMHEHNSI.
CoennHEeHNs KOPITYCHBIX JIeTale.
trdronsie COEIMHEHUSI.

KJ’IGMMOBI:-IC, KJICCBBIC U IIAsTHBIC
COEIMHEHHS. CoennueHus c

HATATOM Pacuer OOJITOBBIX
COE€UHEHUH PacueTnl Ha
MpPOYHOCTH € Y4YeTOM  CHJI
HHEPLHH. IIpounoctb npu

yIapHBIX Harpys3kax. Pacuersl Ha
NPOYHOCTH  IIPU  KOJICOAHMSX.
PacueTsl Ha TPOYHOCTH TIpH

HalpsHOKCHUAX, TIEPUOANICCKU
MCHSOITUXCA BO BPEMECHHN
Pacuérel Ha mnpouyHOCTH IpHU
}IGﬁCTBHH JANHAMHNYCCKUX
Harpy3ok. Pacuérel Ha MpoYHOCTH
npu YAAapHBIX Harpy3kax.

Konebanusi  ynpyrux  CHCTEM.
PacuéThl Ha OPOYHOCTH TIPH
BBIHYKIEHHBIX KonebaHusX.
Kpurtnueckne CKOpPOCTH M YHCIIA
000poTOB Baja Pe3bboBEIC
coequHEHNsT ®  o0jacTh WX
MIPUMECHEHUS. Knaccudukanus
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pe3r0. Pacuer pe3nObI Ha cpe3 u
CMATHE. 3aBUCUMOCTH  MEXIY
OCEBOM CHJIOW Ha BHHTE U
KPYTAIIAM MOMEHTOM,
TIPHIOKEHHBIM K BHHTY.
Koaddumment TTOJIE3HOTO
JIECUCTBUS BUHTOBOM napsl.
CaMoTOpMOKEHHE. Pacuer
00JTOBBEIX coeanHenuii. CuaoBoii
aHaIM3 MaIldH M MEXaHU3MOB.
Cuipl, A€MCTBYIOLME B MallMHAX.
Peakium B KHHEMaTHYECKHX
napax. CHIoBOH aHa M3 MaIlWH H
MEXAHU3MOB AaHAIUTHYECKUMH U
rpadpuiaeckumu Metonamu. CHHTE3
MEXaHU3MOB o 3aJaHHBIM
CTPYKTYPHBIM, KHHEMaTHYECKIM
A IUHAMHYECKHM  CBOMCTBaM
DpUKLHOHHbIE rnepenadyu u

BapUaTOPBHIL. O6nacthb
MPUMEHCHHUs, JOCTOMHCTBA |
HEIOCTaTKH, OCHOBHEBIC
XapaKTePUCTUKH.

Kunematndyeckne H  CHIOBBIE
pacdeTsl (PUKIMOHHBIX ITIeperad.
Tunel W MaTepuanbl  peMHeEl
peMeHHBIX nepenad. Kunemartnka
U JUHAMUKa PEMEHHBIX Iepenad.
Hanpsokenuss B pemue. Kpusble
CKOJIbXEHUs. Pacder peMeHHBIX
nepegau Yucteiit cnsur. Pacuer
Ha caBur (cpe3). Kpyrsammii
MOMEHT. Hedopmarm u
HaIIPSDKEHHUS. Pacuer Ha
MIPOYHOCTH NMPH KpydeHuu. Pacuer
Ha OKECTKOCTb TIIPU KPYYEHUH.

[[InoHouHBIE, 3yOuaTbie
(uommmeBsie) W mpOQUIBHEIC
COCIMHEHUSI. Obnactp

NpUMEHCHUA, NpPEeUMylHieCTBa U
HCIO0CTaTKH. Pacuer HIMTOHOYHBIX,

3y0uaThIX (IUTHILIEBBIX ) u
MPOGUIBHBIX COETUHECHUH
OcKkn3Has KOMITaHOBKA

penykropa. Pacuer  oTKpbITOM
nepeayn

2. MeTtoanka oueHKH 3TanoB GopMHUPOBAHHS KOMIIETEHIHIA MO AUCHUILIHHE

PesynbraThl OOy4eHHS 1O JUCHUIUIMHE, COOTHECEHHBIC C YCTAHOBJIEHHBIMH B TIPOTpaMMe
WHJIUKATOpaMU JIOCTHIKEHHUS KOMIIETEHI[MH TPOBEPSIOTCS NPU MPOBEACHUM MEPONPUITHI TeKyllei
aTTECTAIlMU B MPOIIECCEe M3YUCHUSI TUCIMIUINHBI, YKa3aHHBIX B TabnuIie pasaena 1.

B 6 cemectpe 00s3aTenbHBIM 3TarioM TEKYIIEW aTTECTAllMU SBISETCS pacyeTHO-Tpaduyeckoe
3ananue (pabora) (PI'3(P)). TpebGomanuss k BeimonHeHuto PI'3(P),

chopmynupoansl B mactopte PI'3(P).

[TpomexxyTouHas aTTecTanus Mo JAMCHUILIMHE TIPOBOJUTCA B 5 ceMecTpe - B opme 3ayera, B 6
cemecTpe - B (opMe 3K3aMeHa, KOTOPbI HampaBieH Ha OLEHKY C(HOPMHPOBAHHOCTU pE3YJIbTAaTOB
00y4YeHHs MO JUCUUIUIMHE (MOAYI0), COOTHECEHHBIX C YCTAaHOBJIIEHHBIMU B IpPOrpaMMe MHIUKATOpaMU
noctkenus komnerenimii OIIK-1, OIIK-5, YK-1 1 cOOTHECEHHBIX ¢ HUMH MHIUKATOPOB. (CM. TaOIUIly
pazzaena 1).
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3auer MPOBOAUTCS B (hOpME MHUCHMEHHOTO TECTHPOBAHUS, C HCIONB30BAHUEM JIICKTPOHHON
uHdopMarmonHo-o0pa3zoBarensHoil cpena HI'TY (http:// www.nstu.ru/sveden/eos). Bapuantel Tecra
COCTABJISIOTCS M3 BOIPOCOB, MPUBEACHHBIX B MACIOPTE 3a4eTa, MO3BOJIIONIMX OICHUTH PE3YJbTAThI
00y4YeHHsI 10 JAUCHUILTHHE (MOIYIII0), COOTHECCHHBIC C YCTAHOBJICHHBIMU B MPOrPAMME HHIUKATOPAMH
JOCTHKEHHST KOMIICTCHIIH

DK3aMeH NPOBOIUTCA B MUCHMEHHOW (hopMe 1o Omieram, ColepKalluM TEOPETHUYECKU BOIPOC,
TpeOyIoIMii pa3BEepPHYTOr0 OTBETAa C MOSCHEHHUSAMU M OOOCHOBAHHMEM M3JIaraeMoro marepuana, U JBe
3agaun. buner popmupyercs u3 npuseaenHoro B IlacmopTe sK3aMeHa CIUCKa BOIPOCOB, MO3BOJISIONINX
OLICHUTh PE3yJbTaThl OOy4YEHHUS MO AMCUUIUIMHE, COOTHECEHHbIE C YCTAHOBJICHHBIMH B IpPOrpaMme
MHAMKATOPaMH JIOCTHKEHUS KOMIIETEHLIUH.

OO0ume mpaBuia BBICTABICHUS OLIEHOK TEKYIIEH M MPOMEKYTOUYHON aTTeCTallUU IO JAUCLUILINHE
OTIpeNIeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOM, MPUBEICHHON B paboyueil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIICTCS OIEHKA YPOBHEH JOCTUTHYTHIX
pe3yJIbTaTOB O0YUYEHUS IO TUCIUTUINHE, COOTHECCHHBIX ¢ YCTAHOBJICHHBIMU B IMTPOTPAMME WHIUKATOPAMHU
noctwkerus komrnerenuuid OIIK-1, OIIK-5, YK-1, 3akperuieHHbIX 3a JUCITUTUTMHOM.

3. OO0mas xapakTepucTHKA YPOBHel pe3yJibTaTOB 00y4eHHs, COOTHECEHHBIX ¢ MHAUKATOPAMH
AOCTHKEHUS] KOMIIeTeHIIUii

IIponBunyThIii. TeopeTHueckoe coJepXkKaHUE Kypca OCBOEGHO  MOJHOCThIO.  CTyneHT
JIEMOHCTPUPYET CHCTEMATHUYECKOE W TIyOOKOE€ MOHMMaHHE Yy4eOHOro maTephalia U CIIOCOOHOCTh K
CaMOCTOSITEJIbHOMY TIOIOJIHEHUI0 M OOHOBJICHMIO 3HAHMM B XoJe JaybHeiiedl yuyeOHOHl paboThl u
npodeccuoHanbHoM nesTenbHocTH. ChopMUpOBaHbl HEOOXOIUMBIE HABBIKM MpPAKTHUECKOH paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEyCMOTPEHHBIE TPOrpaMMOil 00ydeHHsI, BBITOJHEHBI KAUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbraTel 00yueHUs 1O TUCIHUIUIMHE, COOTHECEHHBIE C YCTAHOBICHHBIMH B ITPOrpaMMe HHIUKATOPAMU
JOCTH>KEHUS] KOMIIETEHLIMH, OIIEHEHbl YUCIIOM OaljioB, BXOASIIUM B JUAMa30H MPOJBUHYTOIO YPOBHS.

ba3oBblii. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEO0OXOJAMMOM IS
nanpHeimedl yuebbl M mpodeccHOoHanbHOM  JedaTenbHOCTH. HaBbIKM — MpakTHUecKOM  paboThI
chopmupoBanbl Ha 06a30BOM ypoBHE. Bce mpemycMoTpeHHBIE TTpOrpaMMOi 00yueHusi yaeOHbIE 3aaHus
BBINOJIHEHBI ¢ HEOOIBIIUMH HOTPEIIHOCTAMU. Pe3ynbTaTsl 00ydeHus Mo AUCLUIINHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMU B NPOTrpaMMe MHAUKATOPaMH JIOCTHKEHHUSI KOMIIETEHIUH, OLIEHEHbI YUCIIOM OaljioB B
npenenax 6a3o0BOro ypoBHsI.

IToporoselii. Teopernueckoe coJepkaHHE Kypca OCBOEHO B 00beMe, HEOOXOIUMOM JUIs
nanpHeimeil yueObl u npodeccHoHalbHON AeaTeNbHOCTH. HekoTopble mMpakTHUeCKHe HaBBIKU paboThI C
chopmHpoBaHbl ¢ TpoOeramu. YueOHbIE 3aJaHUs, MPEAYCMOTpPEHHbIE NporpaMMoil o0ydeHus,
BBIMOJIHSUIUCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IMperojaBaTens. Pe3ynabTarsl
06y‘IeHI/I$I o AUCHUIUIMHE, COOTHECCHHBIC C YCTAHOBJICHHBIMU B IMpPOrpaMMe HHAWKATOPaMH
JOCTH>KEHUS] KOMIIETEHIIMH, OIIEHEHbI YHCIIOM OaljioB B IpejiesiaX MOPOroBOTrO YPOBHSL.

Hu:xe moporoBoro. Teopernueckoe coaepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumebie
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHUPOBAHBI MHUHHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMM,
MPElyCMOTPEHHBIX MPOrpaMMoil OOy4YeHMsI, HE BBINOJIHEHbl. Pe3ynbTaTel OO0y4YeHHs] MO TUCIUILIMHE,
COOTHECEHHBIE C YCTAHOBJIICHHBIMH B IIPOIpaMM€ MHAMKATOPAMM AOCTMIKEHHS KOMIETEHLIMH, OLICHEHbI
YHUCIIOM 0ajioB, BXOASIIMX B IMaNa3oH HUKE TOPOTOBOTO YPOBHS.
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denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIUH

IHacnopr 3a4era
IO JUCLHMIIIIMHE ((MGX&HI/IK&)), 5 CEMECTP

1. Meroauka oLeHKH

3ager npoBoaUTCSA B (JOpPME MUCHMEHHOTO TECTUPOBAHUSI C MCIIOIH30BAHUEM JJICKTPOHHOM
uHbopMannoHHO-o0pa3oBarenbHoi cpeqa HI'TY (http:// www.nstu.ru/sveden/eos).

TecroBble 3aaHNsI OXBATBHIBAIOT BCE coAepkaHue «MexaHuKa» 3a MAThIA CEMECTP.

TecT cocTOUT U3 IECATH TEOPETHUUECKUX BOIIPOCOB M YETHIPEX 3a/]a4 Pa3IMuHOU CIIOKHOCTH
M TI03BOJIICT IIPOBEPUTH PE3YylbTaThl OOyYEeHHS TI0 JUCHUIUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B IPOrPaMM€ UHIUKATOPAMU JOCTHXKEHHUSI KOMITETEHLIUMN.

2. Kpurtepun ouneHKu pe3yJbTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMHS
UHIUKATOPOB JO0CTHKEHHs KOMIIeTeHIUI

BbimosiHeHHE TecTa 3aCUMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CITH CTYACHT MPABUILHO
OTBETHJI HAa BCE BOMNPOCHI TECTA, 3HAET ONPEACICHHUS BCEX IOHATHH, MPOJIEMOHCTPHPOBAI
CIOCOOHOCTh  0€30IMO0YHO yCTaHABIMBATh ITOCJICOBATEIIPHOCTh M COOTBETCTBHE MEXKITY
IpOIECCAaMU M SIBJICHUSMH, BBIABIATH NPOOJEMBI, IpeajiaraTh MEXaHH3Mbl HX PEILICHHUS,
Hpe)]CTaBJ'IerT KOJIMYCCTBCHHBIC 1 KAUCCTBCHHBIC XapaKTepI/ICTI/IKI/I OHpCI[CHeHHI)IX HpOHeCCOB n
HE JIOMyCcKaeT OmHUOOK Tpu perieHuH 3anady. COBOKYIHOCTh pe3yJbTaTOB OOYYCHHS IO
JUCHUIINIMHE U COOTHECCHHBIX C HUMU I/IHI[I/IKaTopOB JOCTUKCHUSA KOMHGTGHHI/Iﬁ HC COI[ep)KI/IT
npo0esioB. YCTaHOBJICHHBIC B MPOrpaMMe KOMIETEHIMH C(HOPMHUPOBAHBI B MOJHOM OOBEME.
Ouenka cocrasisieT om 19 0o 20 bannos.

BeimonHeHne Tecta 3acuMTHIBacTCS Ha 0a30BOM YpPOBHE, €CJIM CTYACHT MPaBUILHO
OTBETHJI Ha % BOIPOCOB TECTa, 3HACT OMPE/EICHUS OCHOBHBIX MOHSATHH, MPOJECMOHCTPUPOBAI
CIMIOCOOHOCTh YCTAHABJIMBATh IOCJEIOBATEILHOCTh M COOTBETCTBHE MEXAY IMpOIecCaMu U
SIBJICHUSIMU, HpaBI/IJ'II)HO xapaKTepI/I3yeT HpOHeCCI)I, SBJICHUsA, HEC I[OHYCKaeT CYIHGCTBGHHI)IX
omMOOK mpu penieHud 3agad. COBOKYITHOCTh pPE3yJbTaTOB OOyUYEHHS] TO IUCIMILIMHE |
COOTHECCHHBIX C HUMH I/IHZ[I/IKaTOPOB JOCTUIKCHUA KOMHCTCHIII/Iﬁ COI[Cp)KI/IT HCCYHICCTBCHHI)IG
npoOesbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIIMHA C(HOPMHUpPOBAHBI Ha 0a30BOM YpPOBHE.
OrneHka cocraBigeT om 15 0o 18 bannos.

BeinmosiHeHHEe TecTa 3acUMTHIBACTCS HAa TMOPOTOBOM YPOBHE, €CJIM CTYACHT IMPaBUILHO
OTBETWJI OT 2 710 % BONPOCOB TECTa, 3HAET OIPEIEICHUS] OCHOBHBIX IOHATHIA,
MIPOJIEMOHCTPUPOBAJT CITIOCOOHOCTh YCTaHABIMBAThH TOCIICAOBATEIBHOCTh M COOTBETCTBUE MEXKITY
HpOHeCC&MI/I N SABJIICHUAMU, HpI/I peI_HeHI/II/I 3a1a4 )IOHYCKaeT HerI/IHHI/IHI/IaIH)HBIe OHII/I6KI/I,
HarpuMep, BbIUUCIUTENIbHBIC. COBOKYIMHOCTh pE3YJIbTaTOB OOYYCHHUs 10 TUCIHUIUIMHE |
COOTHECCHHBIX C HHMHU I/IHHI/IKaTOpOB JOCTUKCHUA KOMHeTeHHI/Iﬁ COJIep)KI/IT Hp06em,1.
YCcTaHOBJIGHHBIC B MPOrpaMMe KOMIIETEHIIMH C(OPMHPOBAHBI Ha MOPOTrOBOM ypoBHe. OIleHKa
cocrasisgeT om 10 0o 14 b6annos.

BeinosiHeHHE TecTa CUMTAETCS HEYAOBJIETBOPUTEIbHBIM, €CIH CTYICHT TMPaBUILHO
OTBETHJI MEHEE YeM Ha TIIOJIOBHHY BOIPOCOB TECTa, HE 3HAET OMNPEACICHHIA IMOHATHHA, HE
MIPOJIEMOHCTPUPOBAJT CITIOCOOHOCTh YCTaHABIMBAThH TOCIICAOBATEIBHOCTh U COOTBETCTBUE MEXKITY
HpOHeCC&MI/I n SABJIICHUSIMU, HpI/I peI_HeHI/II/I 3a1a4 )IOHYCKaeT HpI/IHHI/IHI/IaJ'H)HI)Ie OI]_H/I6KI/I.
COBOKYHHOCTB pesyanaTOB 06y‘ICHI/I5I 10 JUCHUIITIMHE U COOTHCCCHHBLIX C HUMHU I/IHI[I/IKaTOPOB
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JTOCTHIKEHUSI KOMIIETCHIIUN COJIEPIKUT CYIIECTBEHHBIC MPOOENBI. Y CTAaHOBIICHHBIE B MPOTPaMMe
KOMITeTeHIINH He chopmupoBanbl. OnieHka coctaBisieT meree 10 b6annos.

3. IIIkana oneHKH

3a4eT cuuTaeTcs CAaHHBIM, €CIM CyMMa OallIoB IO BCEM 3a/IaHHSIM TecTa cOCTaBisieT oT 10
1o 20 6amwioB BkmountenbHo. Cymma menee 10 OamnoB mpu3HaeTcss HEYAOBIETBOPUTEIbHBIM
pe3yJbTaTOM MIPOMEXKYTOYHON aTTeCTalluu MO JUCIUILTHHE.

B oOmieii omeHke Mo AUCHMIUIMHE Oalibl 3a 3a4eT YYUTBHIBAIOTCS B COOTBETCTBUH C
npaBUIaMu OAJITLHO-PEUTHUHTOBOM CUCTEMBI, ycTaHOBIeHHbIMUA B HI'TVY.

4. TlepeyeHb TeCTOBBIX 3aJaHMIi 15l 3aUeTa
Teopus

1. C1ocoOHOCTD BBIAEPKUBATH HATPY3KH, HE pa3pyIIasICh, HA3bIBACTCSL:

a — IPOYHOCTBIO; O — )KECTKOCTBIO; B — YCTOMUMBOCTBIO; T - BHIHOCIUBOCTBIO

2. CnocoOHOCTh COMPOTUBIISATHCS H3MEHEHUIO (POPMBI Ha3bIBACTCS:

a — IPOYHOCTBIO; 0 — JKECTKOCTbI0; B — YCTOWYMBOCTBIO; T - BHIHOCIMBOCTBIO

3. CiocoOHOCTh COXpaHsTh EPBOHAYATIBHYIO (HOPMY PABHOBECHSI HA3bIBAETCSL:

a — IIPOYHOCTHIO; O — )KECTKOCTHIO; B — YCTOMYMBOCTBIO; T — BEIHOCIUBOCTHIO

4. CnocoOHOCTh Tela COXPaHATh 3HAUUTENbHBIE ie(popMaliiy MOCie pa3rpy3Ku Ha3bIBACTCS

a— yIpyroctb, 0 — XpylnkocTb, B — INIACTHYHOCTH

5. K ynpyrum TenaMm MO>KHO OTHECTH:

a — CTAJIbHYI0 0AJIKY; 0 — pe3nHOBOE K0JIbLIO; B — KOHBEHePHYIO JIEHTY

6. OTMEThTE MPABUIILHOE YTBEPKICHHUE:

a — BHYTPEeHHMe CWJIbI — Beerja pe3yJibTaT /IeliCTBUS BHEIIHUX CHJI; 0 — BHELIHSS CUJIa
BbI3bIBA€T BHYTPEHHHE CHJIbI; B — BHYTPEHHSS CHJIa MOXKET OBbITh BbI3BaHA JIEHCTBHE BHEIIHEH
CHJIBI

7. Teno HaXOANUTCS B PABHOBECHH, ECITH:

a — CyMMa BHYTPEHHHUX CHJI, ISCTBYIOIIMX Ha TEJO, paBHA HYJI0; O — CyMMa BHEIIHUX CHIL,
JEHWCTBYIOILMX HA TEJO, PaBHA HYJIIO; B — CyMMa CHJI, JeCTBYIOILUX HA TeJI0, PABHA HYJIIO

8. HopmanbHas cuna — 310:

a — CWIia, HE TIpEBbINAIONIAs JOMYCTUMOE 3HaueHue; 0 — CuiIa, JefCTBYIOIIAs
NepPHeHIUKY/JIAPHO PaccCMATPUBAEMOIl IUIOIIA/IKe; B — BHYTPEHHSI CHUJIA, BbI3BaHHAsl BHELIHUM
Harpy>KeHUeM

9. KacarenbHoe HanpsikeHHE - 3TO:

a — 3TO HaNPsDKEHHUE, CO31aBaeMOe CHJIaMH, KaCArOIMMUCS PacCMaTPUBAEMOM TIJIOIIAIKH; O —
ATO HamNpsDKEHHUE, CO3/1aBaéMO€ CHJIaMH, JISHCTBYIOIIMMHU BOJIb pacCMaTpUBaeMoOil IJIOMIAAKU; B —
ITO HANPSIZKEHHUE, CO31aBaeMOe CHJIAMH, JICHKAIIMMH Ha PACCMATPUBAEMOIl IVIOLIaIKe

10. [IpenenpHOE HAMPSKEHHOE COCTOSIHUE — 3TO. . .

a - COCTOSIHMe, INPH KOTOPOM NPOMCXOAUT KAa4YeCTBEHHOEe H3MEHEHHe CBOICTB
mMarepuaia; 0 - COCTOSIHUE, MPH KOTOPOM IPOHCXOAUT KOJMYECTBEHHOE WM3MEHEHHE CBOMCTB
Marepuaa; B - COCTOSIHUE, IIPH KOTOPOM COXPaHSAETCsl KaueECTBEHHOE M3MEHEHUE CBOMCTB MaTeprasa

11. Koraa HanpspkeHUst B CE€YEHUU AJIEMEHTA KOHCTPYKIIUH MTPEBBICAT BETUYMHY BPEMEHHOTO
COIPOTHUBIIEHMS], HACTYIIAET:

a — paspylleHue XpPyNKHX MaTepuajioB;, 0 — HeoOpaTtumble nedopMali TIACTUIHBIX
MaTepuaioB

12. Korpa HampspkeHUs] B CEYEHUH 3JIEMEHTa KOHCTPYKIIMU TPEBBICAT Mpenen TAKYy4ecTH,
HacTyMaeT:

a — paspylleHre XpYNKUX MaTepuaioB; 6 — HeoOpaTumble AedopMALUH NJIACTHYHBIX
MaTepHaJioB



13. Casur — 310 Aedopmariusi, BOSHUKAOIIAS BCIEICTBUE TCHCTBHS

a — HOPMAJIbHBIX HANpsDKEHUH; 0 — KacaTeJIbHbIX HAINPSKEHUH; B — HOPMAIbHBIX U
KacaTeJIbHbIX HalPSHKEHUN

14. KpydeHnue — npocToii BU COMPOTUBIICHUS MO JCHCTBHEM. ..

a — MOMEHTOB CHJI, ICHCTBYIOIIMX B IIOCKOCTSIX, NEePIEeHANKYJISIPHBIX K NPOA0JIbHOM
OCH CTepyKHs; O — MOMEHTOB CHUJI, IGUCTBYIOLIUX B IUIOCKOCTSX, MApaJUIEIbHBIX K MPOIOJIbHON OCH
CTEP)KHS; B — MOMEHTOB CWJI, JICHCTBYIOIIMX B IUIOCKOCTH, B KOTOPOM JIEKUT IpPOIOJbHAs OCh
CTEPKHSL.

15. Ban —ar0..

a — CTep)KEHb, UMEIOLUI KPYIJIOe MOMEPEYHOe CEYEHUE PAaBHOW IUIOLIAIM O BCEW JUIMHE
NPOJIONIBHONM OCH; O — CTEepKeHb, BpAIAIOIIUICS TOJA JCHCTBUEM BHEIIHETO BO3ICHCTBUS; B —
CTep:KeHb, Pa00TAIOIIUH HA KPY4YeHue

16. Ilpu pacuere KOHCTPYKLUH YCIOBHE POYHOCTH OIIPEAEISIETCA. .

a — JIOIyCKaeMOM CHUJION MIJIM JIOITYCKA€MbIM MOMEHTOM; 0 — JOIyCKAeMbIM HAIPSIZKEHHEM;
B — JIOITyCKaeMoii aeopmanueit

17. Ilpu pacuere KOHCTPYKLMH YCIOBUE KECTKOCTH OMPENIENISETCSL.

a — JIOIyCKaeMoW CHJION WJIM JIOITyCKaeMbIM MOMEHTOM; O — JJOIIyCKaeMbIM HalpsUKEHUEM; B
— 01y CKaeMoii epopmanueit

18. Ha »omope KpyTaumx MOMEHTOB pE€3KOE€ HW3MEHEHHE HalpaBlICHUsS KpPUBOM
COOTBETCTBYET. ..

a — CEYEHMIO, B KOTOPOM YCTAHOBJIEHO 3aKpeIUIeHHE Oanku; 0 — ce4eHHIo, B KOTOPOM
NPHUJIOKEH COCPeIOTOYeHHbIII MOMEHT; B — CEUCHHIO, B KOTOPOM IPHJIOKEHA COCPEAOTOUYECHHAs
cwia; 0 — CEYEHHIO, TUIOMIAAb KOTOPOTO OTIIMYACTCS OT TUIOLIAN IPYIUX CEUCHHUI

19. OrMmerbTe BUABI CIOKHOTO CONPOTUBIICHUS, MPU KOTOPHIX BO3HHMKAET JIMHEHHOE
HAaIPsDKEHHOE COCTOSIHUE

a - NMPOCTPAHCTBEHHbIA KOCO M3rnd, 0 - M3rud ¢ pacTsskeHHeM, B - BHEIlEHTPEHHOe
cKaTHe, T - U3rMo C KpydeHHEM, J - KpyUYeHHE C PacTSHKEHUEM; € — KPYUEHUE C KaTUeM

20. OrMerbTe BHABI CIIOKHOTO CONPOTUBIICHHS, IPU KOTOPBIX BO3HHUKAET CIIOKHOE
HAaIpsDKEHHOE COCTOSIHUE

a - MPOCTPAHCTBEHHBIN KOCON M3rub, O - U3rub C pacTsHKEHHUEM, B - BHELIEHTPEHHOE CKaTue, I
- U3rud ¢ Kpy4yeHueMm, /i - KpydeHHe ¢ pacTsizkeHHueM; € — KpydeHue ¢ cxKaTueM

21. Hynesast muHUs — 3TO..

a — JIMHUSA, COBIIAJIAONIAsl C OJJHOM M3 IVIABHBIX OCEW MHEpLUUY; 0 — JIUHMS, BAO0JIb KOTOPOil
HANPSKeHUs] PaBHbI HYJII0, B — JIMHUSA BJIOJb KOTOPOM CyMMa MOMEHTOB PaBHA HYJIO; T' — JINHUS
CUMMETpHHU nonepeyHoro ceueHust (1 6asmn)

22.  CormacHO  MpaBUITy
P, 3HAKOB  OTHOCHTEJIBLHO  JKECTKO
3ajlellaHHOrO KOHILa Opyca cuia P,
co3/aeT. ..
a - TOJIOKUTEITLHBIN
W3rU0aronmMii ~ MOMEHT, 0  —
OTPHUIATEIbHBIH M3ru0aronmi
MoMeHT (1 6an)

23. CocrosiHME, IPU KOTOPOM TEJI0, BBIBEACHHOE KaKOM-ITMOO CHIION M3 MEepBOHAYATBHOIO
MOJI0XKEHHS, ITPOIOJDKAET 1e(OPMUPOBATHCS B 3aJaHHOM €My HaIlpaBJI€HHH, HA3bIBACTCHL..

a — YCTOMYMBOE paBHOBECHE; O — HEyCTOIYMBOe PaBHOBECHE; B — KPUTHYECKOE COCTOSIHHE
(1 Gaym)

24. Duneposa cuia — 310..

a — MHHHMMAJIbHas CHJIa, l]CﬁCTBleIlIZlH Ha CTEPKCHb ¢ HAUMECHBLIIUM MOMCEHTOM
HHepuuy; 0 - MUHUMAJIbHAS CUJIA, ICHCTBYIONIAs Ha CTEPKEHb ¢ HAUOOJIBIIIMM MOMEHTOM MHEPIIUHY;
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B - MaKCHMalbHas CHJIA, KOTOPYIO MOXKET BBIICPXKATh CTEPKECHb C HAMMEHBIINM MOMEHTOM
MHEpLMU; I - MaKCHMallbHas CHUJIa, KOTOpas BbI3bIBACT IOTEPI0 YCTONUMBOCTH CTEPHKEHS C
HanOOJILIIMM MOMEHTOM uHepiuH (1 6am)

25. I'nOKkoCTh XapaKkTepusyer. ..

a — MUHUMAJIbHOE COOTHOILIEHUE Pa3MEPOB, IMPU KOTOPOM CTEPKEHb TEPSET YCTONYHUBOCTD; a
— MUHHUMAaJIbHOE COOTHOILIEHHE pPa3MepoB, MPU KOTOPOM CTEpKEHb TEpseT KECTKOCThb, B - a —
MUHUMAJILHOE COOTHOIIEHUE Pa3MEPOB, MPU KOTOPOM CTEPKEHb TEPSIET MPOYHOCTD;

26. K 3ajauaM Ha TMHAMHYECKOE HArPy>KEHUE OTHOCUTCHL. . .

a - 32J]a4M ¢ Y4eTOM CHJI MHEepUMH; 0 —3a/1a4l ¢ y4eTOM HArpy3KH, MMMl pe3Koe
YCKOpeHHe 32 O0YeHb MaJiblii MPOMEXYTOK BpeMEeHH; B - 33Ja4HM € y4eTOM TIapMOHUYECKH
H3MeEHSIIOIelic HATPY3KHU; I — 32/1a41, He yYUThIBAIOIIIME Bec ABMAKYyIerocs reaa (1 6asm)

27. Ilpu yBenrueHHH CKOPOCTH e opMaItum

a — MOBBIIAETCS MPOYHOCTH MAaTEPUAaJIa; O — MOBBIIIACTCS TUIACTUYHOCTh MaTepuana; B —
NMOBBILIAETCS XPYNKOCTh MAaTepUAaJia; I — MOBbIIIAETCS yIpyrocTh Matepuana (1 6asmn)

28. Pezonanc — 3t0.. (1 6amn)

a — pe3Koe YBEIMYCHHE AaMIUIMTYyIbl KoleOaHWi BCIEACTBHE PaBEHCTBA COOCTBEHHOM
YacTOThI CUCTEMbI M YaCTOThI BHEIITHETO BO3JICHCTBUS; O — Pe3KOe yBEJMUEHHE TIepro/ia KoiebaHuit
BCJIC/ICTBHE PABEHCTBA COOCTBEHHOW YacTOThI CHCTEMBl M YAacTOThI BHEIIHETO BO3JCHUCTBUS; B -
pe3K0e CHIDKEHHE MPOYHOCTU CUCTEMBI BCIIEJCTBUE PABEHCTBA €€ COOCTBEHHOW YaCTOTHI M YaCTOTHI
BHEIITHETO BO3ACHCTBUS

29. O6pazoBanue JTFOOOT0 MEXaHM3Ma ITOTIUHSACTCS HEKOTOPBIM 3aKoHOMepHOCTM: (1 Oam)

a - 11000 MeXaHM3M HMeeT O/IHO HelOJABHKHOE 3BeHO0; 0 - YHC/I0 HAYAJIbHBIX 3BeHbEB
MeXaHM3Ma PaBHO YMCIY ero crerneHeil NMOJBH:KHOCTH; B - Pa3BUTHE CXeMbl MeXaHHM3Ma
MPOMCXOANUT MyTeM MPUCOETHMHEHH OHOM K APYroi rpynm Accypa; r — KOJIMYeCTBO BBIXOIHBIX
3BEHbEB MEXAHM3Ma PABHO KOJIMYECTBY €T0 HAUAIbHBIX 3BEHHEB

30. K xapakTepHbIM TOUKaM 3BeHbEB OTHOCATCS: (1 Oant)

a — IIeHTP KMHEMATHYECKOM mapbl; 0 — IEeHTP Macchl 3BeHA; B — CPEIHSS TOUKA 3BEHA; T —
TOYKA, OTHOCUTEIBHO KOTOPOW MPOUCXOJIUT MOBOPOT 3BEHA; JI — TOUKA, JISKALIas MEXAY IBYMs
KMHEMATUIECKUMH TTapaMu

3agaun
Ha 3 6ai1a
2 3
F; F,
—_ __._H_.___.H____
b | c 1l d | e.

1. Banka ¢ 3an1eMIEHHBIM KOHIIOM, BBITIOTHEHHAS U3 CTAIU ¢ MOAyJIeM yrpyroctu E = 2x10M
I1a, mmeer Tpu ydacTka:

VYyacrok 1: mmHa a = 0.20 M, 1moma/1s nonepevyHoro ceyenus A, = 0,310 M2,

VYuactok 2: aymna b + ¢ = 0.10+0.20 M, rutoraae mornepeyHoro ceueHus A, = 0,4-10° m

VYuacrok 3: qgymHa d + € = 0.15+0.10 M, rromap nomnepevHoro ceueHus A; = 0,2:10° M2,

Ha Ganky neiicTBYIOT aKTUBHBIE COCPEIOTOYSHHBIE ITPOIOIHHBIEC CHUJIBL:

F1 =25000 H; F> = 10000 H

Omnpenenure MakCUMAaIbHOE TIEPEMEIICHIE B OaKe.
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Pe3yabTar yka:xkure B [MM]| ¢ c00.II0IeHMeM 3HAKA M OKPYIJIUTE 0 TPEeThero 3HakKa

1ocJ1e 3ansToii
Otser: 0,069 MM

banka ¢ 3amemMaéHHBIM KOHIIOM, BBITIOJIHEHHAS! U3 CTaJM C MOAYJIEM YIIPYrocTa E = 2x10%

I1a, nmeer Tpu ydacTka:

VYuyacrok 1: ymHa a = 0.10 M, 1uiomaab NonepeyHoro ceueHus A, = 0,3-10° M2

Yuactok 2: aymna b + ¢ =0.10+0.20 M, ruIoriaap mornepeyHoro ceueHus A, = 0,4-10° m

2

Vuacrok 3: ammna d + € = 0.15+0.10 M, mwiomass nonepedsoro cedenus A; = 0,2-10° M2,
Ha 6aJky JefiCTBYIOT aKTHBHBIE COCPEIOTOYEHHBIE MPOIOIbHbIE CHITBL:

F1 =20000 H; F2= 15000 H
OrnpenenuTe MakCUMaJIbHOE NIepeMEIeHHE B OaIKe.

Pesyabrar ykaxure B [MM] ¢ cOO/I0AeHMEM 3HAKA M OKPYIVIUTE 10 TPeTbero 3HaKa

nocJie 3ansaroi
Ortsert: -0,079 MM

A 2 3
Mala wmBy|lc Ms[1D K
< B e — ‘\_ ] —— _(.\_ ] p— _|_>X
Z MZ 77
a b T c a

2. Bpamatommii MoMeHT M2 = 5 kH-M noBoauTcs K Baily OT IIKMBA 2 PEMEHHOM Nepeaadu U
CHMMAETCsI C Bajia yepe3 Mepearoliye MKUBHI 1, 3 Ha Apyrue Bajibl MEXaHU3Ma.
MowmenT Ha mikuBe 1 M1 =2 kH, MOMEHTBI CONPOTUBIICHUS B OMOPAX MPEHEOPEKUMO MAITHI.
Bait umeer quametp 0,06 M 1 Haxoautcs B paBHOBecHH. J{uHbI yuactkoB: @ = 0,2 M, b =0,3 M, ¢ =

0,4 M. OmpenenuTe MaKCUMaJIbHBIN YroJl 3aKpy4UBaHMs Baja

OtBer ykaxurte B [paa] ¢ yueroM 3Haka, yMHOKbTe Ha 1000 n oxkpyriiMre 10 nepBoro

3HAKAa M0cJIe 3aNATOoi
Ortser: -9,824

Bpamaronmii MomeHnT M2 = 3 kH-M nogBoaures K Bally OT IIKHMBA 2 PEMEHHOM Nepefadu u
CHHMMAETCS € Bajla yepe3 Nepearolye IKUBBI 1, 3 Ha Ipyrue Bajibl MEXaHU3Ma.
MowmenT Ha mikuBe 1 M1 =5 kH, MOMEHTBI COMPOTUBIICHHUS B OMIOPaX MPEHEOPEKUMO MaJIbI.
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Bait umeer quametp 0,06 M u Haxoautcs B paBHOBecHH. J{uHbI yuactkoB: @ = 0,2 M, b =0,3 M, ¢ =
0,4 M. OnpenenuTe MaKCUMAIBHBIA yroJl 3aKpy4MBaHUs BaJia

OtBer ykaxurte B [paa] ¢ yuerom 3HaKka, yMHOkbTe Ha 1000 1 okpyriure 10 nepBoro
3HaKa MocJIe 3ansATon

Ortser: -32,42

3. Bpamarommii MomeHT M> = 3 kH-M oaBOUTCS K Bally OT IIKMBA 2 PEMEHHOM Nepeadn u
CHHMMAETCS C Bajla uepe3 Nepearoye KUBbI 1, 3 Ha Ipyrue Bajibl MEXaHU3Ma.

MowmenT Ha mikuBe 1 M1 =5 kH, MOMEHTBI CONPOTUBIICHHUS B OMOPaX MPEHEOPESKMUMO MaJThI.
Jmsel yuactkoB: a = 0,2 m, b = 0,3 M, ¢ = 0,4 M. Mcxoas U3 yCIOBHsI MPOYHOCTH OIPEICITUTE
JIMaMETp BaJla, €CJIM JIOIMyCKaeMoe KacaTelibHoe Harpsbkenue 75 MIla.

OtBer ykaxxute B [MM| M OKpYIJIUTE 10 1eJI0T0 YHCJIA:

OTtBeT: 69,76 MM

Bpamatonmii MomenT M2 = 5 xH-M noaBoauTes K Bajly OT IIKMBa 2 PEMEHHOMU Mepeaadu U
CHHMMAETCS C Bajla uepe3 Nepearoye KUBbI 1, 3 Ha Ipyrue Bajibl MEXaHU3Ma.

Mowment Ha mikuBe 1 M1 = 2 kH, MOMEHTBI COMPOTHUBIICHHUS B OIOpPax MPEHEOPEIKUMO MaJibl.
Jmael yuactkoB: @ = 0,2 M, b = 0,3 M, ¢ = 0,4 m. Mcxoast U3 YCIOBHS JKECTKOCTH OIPEICITUTE
JUaMeTp Bala, ecid MOAylb CABMra MaTepuana Bama 8x10* MIla, a nomyckaemblii yron
3akpyunBanrus 0,035 pag/m.

OrtBer yka:xxute B [MM]| ¥ OKpYIVINTE 10 LIEJIOT0 YHCJIA:

OtBert: 57,48 MM

Yo% 4. Onpenenure  yrom

By HAKJIOHA  HYJEBOM  JIMHHUH

\ OIIaCHOTO  CceueHus  OaJIkw,
UMEIOLIEH OJTUH KOHeIl

% X cBOOOAHBIM, a Ha JPyroM —

x5 JKECTKYIO 33/I€IKy, €CIM Ha

z B, pacctossaun x1 = 0,3 M ot
3aJeNIK1 JEUCTBYET

BepTHKaibHas cuia P, = 15 H, a Ha paccrosnun x2 = 0,5 M — ropuzoHTansHas cuia P, = 10 H.
[Tonepeunoe ceuenue Oanku umeet BbicoTy 0,06 M 1 mmpuny 0,04 M.

OtBer yka:xuTe B rpaycax U OKpYIJIMTe 10 O/ImKaiIero 1mejaoro Yucia

Otser: 68 rpan

Onpenenute yroj HaKJIOHA HYJEBOM JIMHUM OMTACHOTO CEYEHHsI OAKU, UMEIOILEH OJJMH KOHEll
CBOOO/IHBIH, a Ha JIPYroM — XKECTKYIO 3a/IeJIKy, €CITH Ha paccTosHUH x1 = 0,2 M OT 3a/1eJIKU IeUCTBYET
BepTHKaibHas cuia P, = 10 H, a Ha paccrosnun x2 = 0,5 M — ropuzoHTansHas cuia P, = 15 H.
[Tonepeunoe ceuenue Oanku umeet BbicoTy 0,06 M 1 mmpuny 0,04 M.

OtBer ykakuTe B rpaycax U OKpYIJIMTe 10 OImKaiIero 1mejaoro Yucia

Ortset: 83 rpan

q

AN

5. Omnpenenure MaKCUMaIbHBIH MPOTrHO KOHCOJBHO 3aKpEIUIEHHOW Oallku  KpYTJIoro
TIOTIEPEYHOT0 CEUEHHUSI IO/ ICUCTBHEM pacIipe/ielieHHON Harpy3ku ( = 62 H/M u cocpenoToueHHOro
mMomenTta M = 175 H-m. Jnuna 6anku | = 2 M, tnametp nonepeynoro ceuenus D = 0,06 M, Moy
ynpyroctu ctamu E = 2-101 HAr,

OtBer ykaxxuTe B [MM] 110 MOYJIIO M OKPYTJIMTE J10 IEPBOr0 3HAKA 1OCJIe 3alATOH
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Otger: -2,285 MM

Onpenenure MaKCUMaJbHBIM HPOrHO KOHCOJBHO —3aKpeIUIeHHOW Oalku — KpyIrJIoro
MIOTIEPEYHOr0 CeUeHHMS IO/ ACHCTBUEM pacrpeielieHHoM Harpy3ku = 102 H/M u cocpeoToueHHOro
momenTa M = 225 H-m. Jnuna Ganku | = 2 m, quamerp nmonepeunoro cedenns D = 0,06 M, Moay/Ib
ynpyroctu ctamu E = 2-101 H/v?,

OT1BeT yka:xxute B [MM]| 110 MOIYJII0 M OKPYIJIMTE 10 MIEPBOI0 3HAKA MOCJIE 3aNsTOH
Ortsert: -3,099 MM

q p

0.5 1

exe

[ | bxb

6. Ompenenure MakCUMalbHBIA Yrojl MOBOPOTa KOHCOJBHO 3aKpEIJIEHHOM KBaJpaTHOM
TpyOBI IO ICHCTBUEM paciipeAereHHoi Harpy3ku g = 62 H/M u cocpenotouennoii cunsl P = 175 H.
JnmnHa tpyosr | = 2 M, pasmepst nonepednoro ceyenus: b = 0,05 m, e = 0,04 M, Mozynb ynpyroctu
cramu E = 2-101 HAZ2.

OTtBer ykaxure B [rpaj] 1o MOIYJII0 U OKPYIJIMTE 10 NIEPBOI0 3HAKA MOCJIe 3aNSATON

Ortser: 0,456

Onpenenure MaKCUMAJIBHBIM Yrojl MOBOPOTa KOHCOJIBHO 3aKPEIJIEHHOM KBaJIpaTHON TpyOsI
O/ ICiCTBUEM pactipeieiieHHoi Harpy3ku = 162 H/m u cocpenorouennoii cunbl P =75 H. [nuna
TpyOsI | = 2 M, pasmepsl noniepednoro ceuenus: b = 0,05 m, e = 0,04 M, Moy yIIpyrocTu cramu £ =
2-10% H/m2.

OrtBer yka:xxure B [rpaj] mo MOIY.JI10 M OKPYIVIHTE 10 IIEPBOIr0 3HAKA MOCJIe 3anATOMl

Orser: 0,243

y

A

/77777
l

7. OnpenenuTh MaKCUMAITbHBIA TIPOTHO OAKHU C JUTMHHOM | = 3 M ¥ KpYIJIbIM MONEPEYHbIM
ceyeHreM auamerpoMm D = 0,05 M, ecru Ha Hee EHCTBYIOT pacnpe/iesieHHas MonepeyHas cuia g =
164 H/m u mpononbhas cuna P = 28000 H, neiicTByromias B J€BOM MapHUPHOM orope. Moyb
IOnra E = 2-10* H/m2

OrtBer yka:xxuTe B [MM] 1 OKpYyIIHTE /10 IEPBOI0 3HAKA IOCJIE 3aNATON

Otger: 1,738 Mm

OrmpenenuTh MaKCUMAIBHBINA MPOrHd Oaku ¢ JMHHON | = 2,5 M M KpYIIIBIM MONIepeYHbIM
ceyeHreM auamerpoMm D = 0,05 M, ecru Ha Hee EHCTBYIOT pacnpesiesieHHas MorepeyHas cuia g =
164 H/m u mpononbhas cuna P = 28000 H, neiicTByromias B J€BOM MapHUPHOM orope. Moyb
IOnra E = 2-10* H/m2

OrtBer yka:xxuTe B [MM] 1 OKpYyIUIHTE /10 IEPBOI0 3HAKA MOCJI€ 3aNATON

Otger: 0,574 mm



|
8. OHpe,I[eJ'II/ITB MAKCUMAJIbHOC AMHAMHUYECKOC HAIIPsSHXKCHHUE, BO3ZHUKAIOIICC B KOHCOJIbHOM

OaJike TpH IaJICHUH Ha ee cBOOOIHBIN KoHell rpy3a BecoM G = 10 H ¢ Beicotsl h = 0,1 M, ecnu Ganka
umeer umany | = 0,75 M, Beicory b = 0,02 M u mupuny a = 0,005 M, MOAYIb YIPYrOCTH CTalu E =
2-10% H/v2.

OrtBer ykaxure B [MIla] u okpyrimre 10 nesioro ymncia

Otsert: 242,7 MIla

OmnpenenuTs MakCUMAaJIbBHOE JUHAMMYECKOE HalpsHKEHHE, BO3HHUKAIOIIEE B KOHCOJIBHON
OaJike Mpy MaJICHHH Ha ee CBOOOIHbIN KoHel rpy3a BecoM G = 5 H ¢ Beicotsl h = 0,1 M, eciit 6anka
umeet ny | = 0,75 M, Boicoty b = 0,02 M u mmpuny a = 0,005 M, MOxy/b yIPYrocTu cramu E =
2-10% H/m2.

Otser ykaxxute B [MIla] u okpyrimre 10 1eJ10ro Yucjia

OtBer: 166,6 MIla

8. 3amaH peraakHbIi Mexanu3M. [lmunbl 3BeHbeB: OB—0,7 M, BC — 1,5 M, AC — 1,0 m. YacToTta
BpallleH!s HauaJIbHOTO 3BeHa ® = 1,6 paz/c

Onpenenure yriioByr0 CKOpocTh 3BeHa BC

OrtBer ykaxxurte B [pag/c] 1 oKpyrimmre 10 epBOro 3HaKa MocJie 3ansroi

Ortger: 1,774 pan/c



Ha

Ha nBa 0a/1a

0,1m

Ortger: 18 MM

1. Ha CKOJIBKO CMECTUTCS IIEHTp TSDKECTH JHCKa
nuamerpoM D = 0,4 M OTHOCHUTENIFHO BEPTUKAIBHOW OCH, €CIH
€ro TIOBEPXHOCTH BBIPE3aTh KBAJAPATHOE OTBEPCTHE C Pa3MEPOM
croponbl b = 0,1 M, [EHTp KOTOPOrO CMEIICH OTHOCHUTEIHLHO
LIEHTpa AucKa Ha pacctosHue 0,1 m.

OtBer ykaxuTe B [MM| M OKpyIIMTE [0 11€JI0T0
qucia.

Otser: 7,4 Mmm

Ha ckonbko cMecTHTCS LIEHTp TSKECTH KBajpara C
pasmMepoM Kaxaoil cropoHsl B = 0,4 M OTHOCHUTEIBHO
BEPTUKAIBHOM OCH, €CJIM Ha €ro IOBEPXHOCTH BBIpE3aTh
kpyrioe orBepcrre auamerpom d = 0,1 M, HEHTp KOTOPOro
CMEIIIEH OTHOCUTENILHO LIEHTpa AMcKa Ha pacctosiaue 0,1 m.

OtBer ykaxxure B [MM] M OKpyrjure 10 LeJIOr0
17 () F:

OtBer: 4,7 MM

2. Onpenenure SKBUBAJICHTHOE HanpsHKEHNE,
CO37JTaBaeMOe B OMACHOM CEUEHHH KPUBOTO Opyca JHaMeTpoM
0,04 m cuoit P =200 H, eciiu paccrosiaus | = 0,5 m, a = 0,2 m.

OrtBer 3anummre B [MIIa] u oxkpyriiure 10 mesnoro
yHcIa

Otser: 16,84 MIla

Omnpenenute auameTp KpUBOro Opyca, OIUH KOHEI]
KOTOPOTO MMEET >KECTKYIO 3aJeJIKy, a Ha BTOPOW CBOOOJIHBIN

KOHell JeiictByer momnepeuHas cwia P = 300 H, ecimm
paccrosiaus | = 0,5 M, @ = 0,2 M, a gommycKkaeMoe HampsLKCHUE
[c] =260 MIla

OtBer 3amMuuuTe B [MM] M OKpyrjmre 10 1LeJI0r0
L1 (W

LTI,

<
N

77

%
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3. Ompenenute nMporud B cepeHE KOHCOIBHO 3aKPEIIEHHON CTAIbHOM TPYObl KBaApaTHOTO
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MONIEPEYHOTO CEUEHHUs], Ha CBOOOMHBIN KOHeI| KOoTopo# neiictByer momeHT M = 1200 H-m. [nmuna
TpyObI | = 2 M, pasmeps nonepeuroro cedenus: b = 0,06 m, e = 0,04 M, MOIYIIb YIIPYTOCTH cTajn E =
2-10% H/v2.

OT1Ber yka:xxute B [MM]| 110 MOYJII0 M OKPYIJIMTE 10 MIEPBOI0 3HAKA MOCJIE 3aNsTOH

Ortset: 3.46 MM

Onpenenute mporud B ceperHe KOHCOJIbHO 3aKPEIUICHHOW CTaJIbHOM TPYyObl KBAJIPaTHOTO
MONIEPEYHOTO CEUEHHUs], Ha CBOOOMHBIN KOHEI KOTopo# neiictByer MomeHT M = 1500 H-m. [nuna
TpyObI | = 2 M, pasmeps nonepeuroro ceyenus: b = 0,10 m, e = 0,06 M, MOIYIIb YIIPYTrOCTH CcTajn E =
2-10% H/v2.

OrtBer ykaxxute B [MM] 110 MOYJIIO M OKPYTJIMTE /10 IEPBOI0 3HAKA 10CJIe 3alATOH

Ortser: 0.52 Mmm

4. Onpenenute nporud B cepeHe KOHCOJIbHO 3aKPEIJIEHHOM CTanbHOM Oalkyu KBagpaTHOIO
MIOTIEPEYHOr0 CEYEHUs], Ha CBOOOIHBIN KOHEL KOTOpol AeicTByeT nonepeunas P = 350 H-m. [Jiuna
Tpy6s1 | = 2 M, pasmep nonepeunoro cedenns: b = 0,05 M, Moxy:s ynpyroctu crami £ = 2-10' H/m?.

OtBer yka:xkuTe B [MM] 110 MOYJ/IIO M OKPYIJIMTE 10 IIEPBOr0 3HAKA IOCJIE 3aIIATON

OtBert: 2,8 MM

Onpenenute nporud B cepeiiHE KOHCOJIBHO 3aKpPEIJIEHHOW CTaJbHOM OalKu KBaJlpaTHOTO
MOIIEPEYHOT0 CeYeHHUs1, Ha CBOOOHBIN KOHEIl KOTOpoit neficTyet nonepeunas P = 250 H-m. [nuna
TpyOs! | = 2 M, pasmep nonepeuroro ceuenus: b = 0,06 M, Moxyns ynpyroctu crama E = 2-101 H/m?.

OtBer yka:xkuTe B [MM] 110 MOYJ/IIO M OKPYIVIMTE /10 IIEPBOI0 3HAKA MOCJI€ 3aNATON

Otsert: 0,96 Mmm

!
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5. Onpenenure MPorud B cepeIHe KOHCOIBHO 3aKPETICHHON OalTKi KPYTJIOro MOMEePEYHOTo
CEYeHHS TOJI JISUCTBHEM pacrpeaelieHHoi Harpy3ku ( = 620 H/m. [InuHa tpyOs! | = 2 M, nuamerp
nornepeyHoro ceuenus: D = 0,07 m.

OrtBer ykaxxuTe B [MM] 110 MOIYJIIO M OKPYTJIMTE JI0 IEPBOr0 3HAKA I0CJIe 3alATOH

Otser: 1,86 Mmm

Onpenenute nporud B cepeAnHe KOHCOIBHO 3aKPEeIJICHHOM OalKu KpYIjioro MorepeyHoro
CedeHwus TOJT ICHCTBUEM pactipeesieHHoi Harpy3ku ( = 350 H/m. [nuna tpyOs! | = 2 m, nuamerp
nonepeuHoro ceyenust D = 0,05 m.

OT1Ber yKka:xxuTe B [MM]| 110 MOYJII0 M OKPYIJIMTE 10 MEPBOr0 3HAKA MOCJIe 3aNsSITOH

OtBert: 4,04 MM
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6. Ompenenure JOMYyCKAEMOE YCKOPEHHE, C KOTOPBIM MOKHO
MOJAHUMATH Ipy3 Maccoi 200 Kr ¢ MOMOIIIBIO Tpoca, JyinHa Kotoporo 150 m,
IUIONIAIh MONepedyHoro ceueHus: 112 MM?, Macca OIHOTO metpa 10 kr, a
npeneabHoe  HampsbkeHue mpu  pactsbkeHun 180 Mlla.  Ycekopenue
CBOGOTHOTO Ma/IeHHs! IPUHATH PaBHBIM 9,81 M/,

OTBer yKaxuTe B [M/¢?| H OKPYIJINTE /10 IEJIOr0 YHCJIA

OtBert: 2,049 m/c?

Omnpenenute AOMyCKaeMO€ YCKOPEHHE, C KOTOPbIM MOXKHO
MOJHUMATH Ipy3 Maccoi 200 Kr ¢ MOMOILIBIO Tpoca, JuIHa KoToporo 150 m,
IJIoAaAb nonepeyHoro cedenust 102 MMZ, macca oxHoro merpa 10 xr, a
npeAenbHOE HamnpspkeHue npu  pacTspkeHnu 180 Mlla.  Yckopenue
1 CBOOOJTHOTO MaJICHUSI IPUHSTH paBHBIM 9,81 M/c?.

G OTBer yKaKuTe B [M/C%] M OKPYIJIMTE /10 IIeJIOr0 YHCIa
Ortser: 0,99 m/c?

100
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7. T'py3 maccoii 230 kr ommpaercs Ha Oanky amuHOW | = 3,6 M (puc. @) ¥ TaBPOBOTO

MOTIEPEYHOro ceyeHus (puc. 6, pasMepbl ykazaHbl B [MM]). MaTepuanom CIyKUT aJFOMUHMH, IS
KOTOpOro Momyis yrpyroctu E = 0,7-10* H/m% T'pys ynanen ot j1eBoit onopsl Ha paccTosHue ¢ = 1,2
M. IIpeneOpeub BiusiHHEM COOCTBEHHOM Macchl Oanku. Ormnpenenure YacToTy CBOOOJHBIX
BEPTUKAIILHBIX KOJIeOaHUH rpy3a, IpeHeOperast Maccoii Oasku.

OrtBer yka:xxute B [paja/c] u okpyrymmTe 10 epBOro 3HAKAa MocJie 3ansToi

OrtBer: 3,36 pan/c

I'py3 maccoii 30 kr ormupaercst Ha Oanky JuHOH | = 3,6 M (puC. @) 1 TaBPOBOTO MONEPEYHOTO
cedyeHus (puc. 6, pazmepbl ykazaHsl B [MM]). MarepuanoM CIIyKUT aTFOMUHUM, U1 KOTOPOTO MOTYJIb
ynpyroctu E = 0,7-10** H/M2. T'py3 ynanen ot eBoit onopsl Ha pacctosaue ¢ = 1,2 M. IIperedpeun
BIIMSIHUEM COOCTBEHHOM Macchl O6anku. OmpesieuTe 4acToTy CBOOOJHBIX BEPTUKAIBHBIX KOJIeOaHuit
rpy3a, mpeHeOperas Maccou Oaku.

OrtBer ykaxxuTe B [pag/c] 1 oKpyrimmre 10 epBOro 3HaKa MocJie 3ansToi

OrtBer: 9,27 pan/c
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denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIUH

HacnopT IK3aMCHa
IO JUCLHMIIIIMHE ((MCX&HI/IK&)), 6 CEMCCTP

1. Meroauka oLeHKH

DK3aMeH MPOBOJUTCS B MUCBMEHHOM (hopMe, 1o Omiieram mpu OYHOM (opme 0OydeHUs U B
BUJIC TECTa C OTKPHITBIMH BOIIPOCAMH TP TUCTAHIIMOHHOM (popme oOyuenus. buier cocrout u3 on-
HOT'O TEOPETHYECKOTO BOIPOCa U JIBYX 331a4 ¥ (POPMHUPYETCSI TIO CIIETYIOIIEMY MIPABIITY:
—  MepBbIii BOIIPOC BRIOMPACTCS U3 AWaria3oHa BOpocos (I1. 4);
— 3aJa4d BBIOMPAIOTCS W3 JIWara3oHa 3aaad (M. 5) TakuM o0pa3oM, 4ToObI pacCMaTpUBAIMCH
JIBa Pa3IMYHbBIX MOJYJIS AUCIATUTHHBL,
Takum 00pazom, IPOBEPSIOTCS PE3yabTaThl O0YUEHUS MO AUCIUILUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B TIPOrpaMME HHIUKATOPAMHU JOCTHKCHHSI KOMITCTSHITUH .
Ha sx3amMene mpernogaBarelib BIIPaBe 33]aBaTh CTYJCHTY YTOUHSIONIME W JOTIOJHUTEIIbHBIC
BOIMPOCHI U3 001Iero nepeuns (1. 4), Kacaromuyecs: Kak TEOPETHUECKOTr0 BOIMPOCA, TaK M PEUICHUS
3a/1a4.

dopMma F3K3aMeHAIMOHHOT0 OUJIeTa

HOBOCHUBUPCKUI IT'OCYTAPCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
®akynerer MTO

Buaer Ne
K 3K3aMEHY 0 AUCHUIUINHE «MexaHuKay

1. TeopeTnueckuii Bonpoc
2. 3anaqa 1.
3. 3amaua 2.

YTBepxaato: 3aB. Kapeapon nomxHocTh, DO
(monnuce)

(mata)

2. Kpurepumu oumeHKu pe3yjabTaTOB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMH OCBOEHMHS
HHAUKATOPOB JO0CTHKEHUsSI KOMITeTEeHIUI

OtBeT Ha BKSaMeHaHHOHHBIﬁ OMJICT 3aCUUTBHIBACTCS Ha NPOABHHYTOM YPOBHE, €CJIIN CTYy-

JACHT IIPOBOAUT CpaBHHTeHBHBIﬁ KOMILJICKCHBIN aHaJIN3 Marcpuajia, BbISABIACT np06neM51, npea-

JlaractT MCXaHHU3Mbl UX PCHICHHA, NPCACTABIACT KOJIMYCCTBCHHBIC XAPAKTCPHUCTHUKU OIPCACIICH-
1



HBIX MPOIIECCOB, MPUBOJUT KOHKPETHBIE PUMEPHI, HE JOMYCKAET OMNOOK U CIIOCOOEH 000CHO-
BaTh BHIOOP MeToja pemieHus 3aaa4. COBOKYITHOCTh PE3y/IbTaTOB OOYYEHUS 1O JAUCIUILUINHE H
COOTHECEHHBIX C HUMHU MHIUKATOPOB JOCTI)KEHUSI KOMIIETCHIIMK HE COJCPKUT MpoOeoB. Ycra-
HOBJICHHBIC B IIPOrpaMMe KOMIETSHIIUH c(pOpMUPOBAHBI B TIOJTHOM 00beMe. OIeHKa COCTaBIISIeT
om 35 0o 40 6annos.

OTBeT Ha 5K3aMCHAIMOHHBIA OMJIET 3aCUMTBHIBACTCS HA 0a30BOM YPOBHE, €CJIH CTYACHT
Ipy OTBETE HA BOMPOCHI (POPMYIHUPYET OCHOBHBIC MOHATHUSA, JAE€T XapaKTEPUCTHKY IPOIIECCOB,
SIBIICHHI, IPOBOJUT aHAJIN3 NPUYUH, YCIOBHIA, CIOCOOCH MPEICTABUTh KOJMYECTBEHHBIC U Kave-
CTBEHHBIC XapaKTEPUCTHKHU MPOIECCOB, HE JIOMYCKACT CYIIECTBEHHBIX OIMMOOK MpU PEIICHUU
3aga4. COBOKYITHOCTb PE3yJIbTaTOB OOYYCHUS 110 AUCIUILINHE U COOTHECEHHBIX C HUMH WHMKA-
TOPOB JIOCTHIKEHHUSI KOMIETEHIIUI CONEP)KUT HECYIIECTBEHHBIE MPOOENbl. YCTaHOBICHHBIE B
mporpamMme KoMIleTeHIInH copMHUpOBaHbl Ha 6a30BoM ypoBHe. OrieHKa cocTaBisieT om 27 0o 34
bannos.

OTBeT Ha 3K3aMCHAIIMOHHBIA OWJICT 3aCYUTHIBACTCS HA MOPOTOBOM YPOBHE, €CITU CTYJCHT
IIPU OTBETE HA BOMPOCHI JACT ONpPEICIICHUE OCHOBHBIX TOHSATHH, MOXKET IMOKa3aTh MPHUYUHHO-
CJICZICTBEHHBIC CBSI3M SIBJICHHU, NPH PEUICHUHU 3a]la4 JONYCKAeT HENPUHIUITHAIBHBIC OIIHOKH,
HarpumMep, BeIMUCIUTEIbHBIE. COBOKYITHOCTH PE3YIbTATOB OOYUYCHHUS 10 AUCIHUILIMHE H COOTHE-
CCHHBIX C HUMHU WHJIUKATOPOB JIOCTHKCHUS KOMIIETCHIIUN COJCPKUT MPOOEIbI. Y CTAHOBJICHHBIC
B [IpOrpamMMe KOMITETEHIIMU ¢(HOPMHUPOBAHBI HA TIOPOroBOM ypoBHe. Otenka cocrasiser om 20
00 26 6annos.

OtBeT Ha HK3aMEHAIIMOHHBIN OMJIET CYMTACTCS HEY/IO0BJIeTBOPUTEIbHBIM (HIKE TIOPOTo-
BOT'O YPOBHSI), €CIIM CTY/ICHT IIPU OTBETE Ha BOIIPOCHI HE JAET ONPEICIICHUI OCHOBHBIX MOHSTHIA,
HE CrIocO0eH MOKa3aTh MPHYUHHO-CIICICTBEHHBIE CBSI3U SBJICHHM, IIPH PEIICHUH 3a7a4 JIOMyCKa-
€T MPUHIMIHAIbHBIE OMHOKH. COBOKYITHOCTh PE3yJIbTATOB OOYUEHHsI 110 JUCIUILIUHE U COOT-
HECCHHBIX C HUMH WHIMKATOPOB JIOCTHIKCHUS KOMITETEHITUI COJIEP)KUT CYIIECTBEHHBIC Mpobe-
Jbl. Y CTAaHOBJICHHBIC B TPOTPaMMe KOMIIETEHITMH He copMupoBaHbl. OIIEHKA COCTABIISICT MeHee
20 6annos.

3. IlIkana oueHku

DK3aMeH CUMTAETCsl CAAHHBIM, €CIIM CyMMa OajlIoB IO BCEM 3aJjaHUsIM OMJIeTa COCTaBIISET
ot 20 o 40 Gamnos BrmounTenbHo. CymMma MeHee 20 6ayioB MpU3HAETCS HEYTOBICTBOPUTEIb-
HBIM PE3yJIbTaTOM IIPOMEKYTOYHON aTTeCTAllMHU N0 JUCLUILIUHE.

B o0mieil oneHke Mo IUCHUILUIMHE SK3aMEHAIMOHHBIE OalIbl YUMTHIBAIOTCS B COOTBET-
CTBHH C MpaBUJIaMu OalIbHO-PEUTHUHIOBOM cUCTeMBbI, ycTaHoBIeHHbIMU B HI'TY.

4. BOI[pOCLI K OK3aMCHY 0 AU CHUIIJINHE «MexaHuKa»

1. ITonsTus «ietanby», «cOopouyHas eauHuUay. Llenu u 3ajaun pacyera NpUBOAA MAIIUH U
MexaHu3MoB. OCHOBHBIE KpUTEPUHU PAOOTOCIIOCOOHOCTH U pacuéTa JieTanei MallvH.

2. Bunsl Harpy3ok, AeWCTBYIOIIUX Ha JeTanu MamuH. [lomyckaemble HanpsbkeHus. Koadg-
(buueHTHI 3amaca NPOYHOCTH.

3. Konraktnas npouHocts. KoHTakTHbBIE HanpshkeHus. [Ipeanocbuiku pacuéra.

4. Pe3nrbOoBrie coenuHeHus. Kiraccudukamms pe3p0bl 1o reoMeTpruieckoil (hopme U Ha3Ha-
4yeHuto. [ eoMeTprudeckre napameTpsl pe3bObl.

5. OcHOBHBIE THUIIBI KPeNEXKHBIX AeTaneil. Bunpl ux paspymenus. CnocoObl CTOMOPEHUS.

6. [lInonounsle coenunenus. Ooue cenenus. Henanpsok€nnele coequHenns. KoHerpyk-
IIUU 1 OCHOBHBIE TApaMETPBHI.

7. lnunessle coenunenus. O6mme cBefenns. KOHCTPYKIIMM U OCHOBHBIE ITapaMeTphl.

8. Ilepenaun. Haznauenne, knaccudukanus. OCHOBHBIC U MPOU3BOJIHBIC XapaKTEPUCTHKH.
CpaBHuTeNbHAs OLICHKA I1epeaay.



9. 3yb6uatsie nepenaun. Ouenka u npuMmeHenue. Knaccupukanus u cxemsl. CpaBHUTEIbHAS
OlLIeHKa 3y04aThIX mepenad.

10. DxBUBaNeHTHOE KOJECO B KOCO3YOBIX IMIIMHApPHYECKUX nepenadax. COOTHOLICHHUS
JMaMETPOB U YKCel 3yObeB.

11. Bunsr paspymienusi 3yObeB, OCHOBHBIE KPUTEPUHU PabOTOCTIOCOOHOCTH U pacuéTa 3yOua-
TBIX Nepead. Marepuansl Kojaéc, KOHCTPYKTUBHBIE (JOPMBI U KOHCTPYKTHUBHBIE JIEMEHTHI.

12. Konnueckue 3youarsle nepegadd. I eoMmeTpust Konéc U 3alerieHus..

13. Konnveckue 3youarpie epenadyn. JKBUBAJICHTHBIE M OMIKBUBAJICHTHBIE KOJIECA.

14. Tlepenauu c 3auerienueM HoBukoBa. O6mue cBenenusi. OCHOBHbIE KOHCTPYKTUBHBIC
napameTpsl

15. Yepssaunsie nepenaun. OueHka u npuMeHenue. Martepuansl. 'eoMeTpusi 4epBIKOB.

16. Peménnnlie nepepaun. OueHka u npuMeHenrne. OCHOBHBIE CXeMbl. MaTepuasbl peMHEH U
mkuBOB. CriocoObl HATSHKEHUS peMHE!. [ eoMeTpust 1 KHHeMaTHKa.

17. ennsle nepenaun. OueHka u npuMeHeHne. KoHCTpyKIMM NPUBOJIHBIX 1ieNel U 3BE3110-
YeK.

18. Ilnanerapusle nepenaun. OueHka u npuMeHeHue. Kunemarnyeckue cXeMsl.

19. Ilepenaun BunT-Taiika. OueHka u npuMeHeHne. KuHemMaTuka v CUIIOBbIE COOTHOIIICHHS.

20. BosinoBble 3y0uatsie nepenaun. Ilpunnun pabotel. OnieHKa 1 IpUMEHEHUE.

21. Banst u ocu. O6mme cBenenus. Matepuanbsl. OCHOBHBIC KPUTEPUU PAOOTOCIIOCOOHOCTH
u pacuéra. OCHOBHbIE KOHCTPYKLIUHU BaJIOB.

22. IopmumnHuky ckoibxerust. ONeHKa 1 IpuMeHeHue. Bubl pa3pylieHuid, pacuér Ha u3-
HOCOCTOMKOCTb U Harpes.

23. [ommmnuuky cxoibkeHus. Bumasl Tpenus. XuakoctHoe TpeHue. Y ciaoBus, HEOOXO0IH-
MbI€ JIJIs1 €r0 00pa30BaHMsL.

24. Togmmnanky kayenus. OueHka u npuMeHenne. Matepuansl. KoHTakTHBIE Hampsoke-
HUSL.

25. Nopmmmanku. Knaccudukawysi, KOHCTPYKIINK, MAPKUPOBKA MOIIAITHIKOB KaueHHs U
TEXHUYECKas XapaKTepUCTHUKA PaJHajbHBIX MOJIIMIHUKOB KayeHus. [logOop mo craTuueckoi
Ipy30I10ABEMHOCTH.

26. [onmmnuuky kayeHus. TexHudyeckas XapakTepUCTHKa paiialbHO-YIOPHBIX U YITOPHBIX
noAmMUIHUKOB. [lo0op Mo AMHAMUYECKOU TPy30MMOIBEMHOCTH.

27. IlpuBoansie MydTol. Knaccudukanus. Koncrpykuus u npuHuun paboTsl (aHieBon
IIyX0i My(ThI.

28. Bunpl HecoocHocTH BaioB. KOHCTpyKIMs M MpUHIMIT paboThl 3y04aToil KOMIIEHCUPYIO-
e My(QThl.

29. Yopyrue Mmydtsl. O61ne cBeieHus. YIpyrue 3J1eMeHThl MyQT.

30. Cuerninbie My Thl. HazHaueHwe, TPpUHIMI ASHCTBUS U TPUMEPHI KOHCTPYKIIHHA.

5. 3aIla"lI/I K OK3aMCHY O JUCHUIIJINHE «MexaHuka»

'S
24\:' ILnanerapuble nepeaauyn
Wiy a——

— 1. OnpenenuTh YacTOTy BpAallEHHsS BBIXOIHOTO Basa

m/ m“h __ Zg 3y04aToro MexaHmsMa (CM. PHC.), €CIM M3BECTHO, YTO

Z —— — / 4acTOTa BpAIICHUs BXOJHOTO Balma wg, = 100 pam/c,

s T w yucna 3yobeB: z; = 17; z, = 51; z3 = 30;z4 = 18; z5 =

Zy 3 S UBBIX pe — -
H——+ 1 46
_ . —
_ Zs 17; z, = 51. _
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m/ L. _ Zg
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2. OmpenenuTh 4acTOTy BpAIIEHUsT BRIXOAHOTO Baja 3y04aToro MexaHu3Ma (CM. pHC.), €CITH H3BECT-
HO, YTO YacTOTa BPAIICHHUS BXOJHOTO Bala Wy, = 60 pan/c, uncna 3yowes: z; = 20; z, = 70; z3 =

70; 2, = 19; 7} = 23; z5 = 74; 2, = 18; 7, = 44.

Wiy 3. OnpenenuTh 4acToTy BPAIIEHHs BHIXOIHOTO Ba-
— J1a 3y6YaToro MexXaHM3Ma (CM. PHC.), €CJIU M3BECT-
/ - Lo ——/ZG HO, YTO 4YacTOTa BPAIUECHUS BXOJHOTO BAld Wgy =
Z t t — — . — . —
1 P S5 75 pan/c, uncna 3yObeB: z; = 22; z, = 63; z3 =
b I
51 L o Wy 362, =18; 2} = 28; 25 = 26,2, = 17,2, =51
/ A
—L/ 23 ZS )
Lz
pu— 7 4,

OnpenenuTh YacTOTy BpallleHHs BBIXOJHOTO Baja
3y04aroro MexaHu3ma (CM. pHC.), €CIIM U3BECTHO, YTO
YacToTa BpAIICHHS BXOJHOTO Balla Wy, = 80 pan/c,
uycna 3yobeB: 2, = 26; z, = 66; z3 =35; 2, =20; z, =
26; z5=81;z¢ =17; 2z, =42

wBX

5. OnpenenuTh BpallaroIiiid MOMEHT Ha BOJWJIE TUTAHETApHOU Tepe/ia-

SR
Zg \:' 9y C TpeMs CaTeUIMTaMH, €CJIM U3BECTHO, YTO MOMEHT, C KOTOPBHIM
— BpaLaeTCsl COTHEYHOE Kouieco, paBeH T, = 210 H-m, nomyckaemoe KoH-
TaKTHOE HampspkeHue [oy | = 450 MIla, ko3)PUIHEHT, YIHUTHIBAFOIITHIA
4 . - Z
Wiy s | /] ki @  HATPY3OUHYIO CrocoOHOCTh TIpsiMO3y0oit mepemaun K; = 7800 Ila”,
= T~ NIEPEaTOYHOE OTHOLIEHUE Mapbl «COJHEYHOE KOJECO-CAaTeILIUT» U =
2, 1,5. KII/[] 3ybuaroii nepenauu 1 = 0,97, koapduuument Y, = 0,7, xo-
3pUIMEHT, YYUTHIBAIOIIMN  HEPAaBHOMEPHOCTb  paclpeeNeHus
Zp Harpy3ku Mexay cateumtamu Ky = 1,3; koadduimeHT HepaBHOMEp-
T HOCTH Harpy3KH 1o mMpuHe 3auerenus Kyg = 1,02
)
Zg T
= 6. Ompenenuts KOJIMYECTBO CATEUIMTOB IUIAHETAPHOM Iepeaadn ¢
T MpSAMO3YOBbIM 3aleTIIICHUEM TI0 CXEME, €CJIU YHCIIO 3yObEB COJIHEUHOTO
w T Koieca Z, = 22, a mepeAaTodyHOe OTHOIICHUE w
BX ww | b s Wypix b BbIX
= == tan =9 z
) el
Zg +—N
Zp Wy s | p L E
R '_
— 7. Onpenenurs KOJINYECTBO CAaTEIUIMTOB ILJIaHe- 2
TapHOM Mepeauul ¢ NpsMo3yObIM 3alleTIEHHEM 10 CXEME, €CITH YHCIIO 3yObeB ¢
COJIHEYHOT'O KoJjeca zZ, = 18, a mepegaroyHoe OTHOIIE- Zp
Hme i = 3. P

9 wBX

8. OnpenenuTb KOJIMYECTBO CATEUTUTOB IIAHETAPHON NepeAayu ¢ MpsIMo3y-
OBbIM 3alleTICHUEM TI0 CXEME, €CIIH YHCII0 3yOheB COHEUHOTo Koneca z, = 20,
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a mepeiatouoe oTHomenue iy, = 0,75.

9. Onpenenuth BpallalOUMii MOMEHT Ha BOIMJIC
penayuu ¢ TpeMsl caTeJUIMTaMu, €CJIM U3BECTHO, UTO
PBIM BpaIllaeTcsl COJIHEYHOE KoJieco, paBeH T, =
KaeMoe KOHTaKTHOe Hampsukenue [oy] = 600
€HT, YYHTBHIBAIOIINN HArpy304HYIO CIIOCOOHOCTH
penaun, K; = 7800 ITa”, nepenaroyHoe OTHOILIE-
HeuHoe Kkoseco-careumt» u = 1,8. KIIJ[ 3y0ua-
0,97, koadpdurment P,; = 0,7, kodbduueHT,
HEPaBHOMEPHOCTb  pacrpeielIeHHs
tamu Ky = 1,15; koo purreHT HepaBHOMEPHOCTH

IUTAHETAPHOU  IIe-
MOMEHT, C KOTO-
155 H-M, pomyc-
Mlla, koaddurm-

Dex_ms | p s “eeix ypamosyGoii  mie-
= = HHE Tapbl «COJ-
Zg TOM mepenayu 7 =
2 YUUTHIBAIOIIUH
Harpy3Ku MEXIy  CcaTeIlUIH-

Harpy3ky IO Iu-

puHe 3auerienus Ky g = 1,05

10. OnpenenuTh BpallaroLUMii MOMEHT Ha BOJWIIE IJIAHETAPHOI nepe-
JIa4M C YETHIPHMSI CaTEUTUTaMH, €CJIM U3BECTHO, YTO MOMEHT, C KOTO-
PBIM BpalllaeTcsi COHEYHoe Koseco, paseH T, = 50 H-M, gomyckaemoe
KOHTaKTHOE Hampsbkerue [oy] = 800 Mlla, koo duienT, yauThiBa-
IOIUHA HArPY30UHYIO CIIOCOOHOCTH MpsiMo3yOoii nepenaun, K; = 7500
I1a”, nepeqaToYHOE OTHOLICHHE MAPhl «COITHEUHOE KOIECO-CaTEIIIHT
u = 2,5. KII[ 3y6uaroit nepenauu 1 = 0,97, koaddurment Y, = 0,7,
YUUTBHIBAIOIINA HEPAaBHOMEPHOCTh  pacIpe/IeICHHs
Harpy3ku Mexnay careiumramu Ky = 1,4; ko durmeHT HepaBHOMEp-

ITapamerpsl npuBoaa

11. Onpenenuts ycuiane B KaHaTe, HABUBAEMOM Ha Oapa-
6an nuamerpom D; = 410 MM, eciy U3BECTHBI CIIETYIO-

JBUTaTelb. MOIIHOCTL Py, = 11,4 kBT, wacrora Bpame-

pEMEHHas nepefada: AUaMeTpsl IKUBOB Dy = 224 MM U

£
Zg
==
+—
Wpgx oas | g/ ks Wgx
Zg
KO3 PUITHEHT,
Zp
T HOCTH Harpy3KH IO IHUPHUHE 3aueruieHus Ky B= 1,3
D,
— 22
@M ™ .
| g I1He apaMeTphbl IPUBOJIA:
|
u |
L]+ D, Hug Bana 1100 06/MuH;
Ds \\ = Dj; =672 mm, KII 7, = 0,96;
Zy Zy

=78; K11 n, =0,97;

1

o

| _x%

Zy

Z6

Zg

3aKphITas 3youaras nepegaya: ymcia 3yobeB z, = 26; z,

LIeMHas Tepenayva: uucna 3yoeeB z3; = 32; z, = 64;
KIIJ 1, = 0,95; KIIJI coenunurensnoit MyQrer 1, =
0,98

12. Omnpenenute ycuiave B KaHaTe, HaBUBAEMOM Ha
Oapaban muamerpoMm D; = 620 MM, eclii H3BECTHBI
CIJIETYIOIIUE TTapaMeTPhI MPUBO/IA:

ABMIaTelb. MOMHOCTL Py = 12,4 kB, yactora Bpa-
menns Baya 1000 06/MuH;

TIEITHBIC TIepe/Iavn: Yncia 3yObeB: z; = 24; z, = 72, Zg

=32; z¢ = 64; KI1[]n, =0,95;
3aKphITas 3y0yUaTas nepeada: grcia 3yoreB zz = 34; z, = 119; KI1J]n, =0,97;
KIT/] coequuurensHoit MmydTsI 17, = 0,98



2 — 13. OnpenenuTh ycuiue B KaHaTe, HABUBaeMOM Ha Oa-
17" 1 paban auamerpom D; = 250 MM, €ciM U3BECTHBI CJie-
T i T JYIOIIHE TapaMeTphl MPUBO/A:
_ \ ABUrareib: MOmHOCTL Py = 10,2 xBr, wacrora Bpa-
: — Ix—Ixl= D, menus Bana 2000 06/muH;
®_| |» | LenHas Tepenaya: yucia 3yoeeB z; = 32; z, = 64,
1 *24 I _ KIlgn, =095
z = = | — 3aKkpbITBIE 3y0UaThle IEpeIaun: Yucia 3yobes z; = 18;
e 74 = 36; z5 = 32; zg = 48; K11/ n, =0,97;
KII coequnutenbroii MmydTs 17,, = 0,98

14. OnpenenuTb OKPYKHYIO CHIIy Ha MPUBOJIHOMN 3BE3-

D2 _ z nouke auamerpom D; = 450 MM, eciau U3BECTHBI Clie-
@‘| m X } ] Z3 JyIOIIKe ITapaMeTphl IIPUBOIA!
1111 Z4 ABUraTenb. MOHOCTE Py = 10,2 kBT, yacrora Bpaime-
T 15 . Hus Bana 1500 06/MuH;
n I peMeHHas nepeada; 1uaMeTpbl IKUBOB Dy = 224 MM 1
— = D3 =672 mm, KI1[] Mp = 0,96;
D At I D, 3aKpbITas [UJIMHApPUYECKas 3y0uartasi mepenava: yucia
3 N 3y0beB z; = 18; z, =54; KII[ n,, = 0,97,

OTKpBITasi KOHMYECKas 3y0Ouaras mepeaada: quciia 3yob-
B Z3, = 32; z4 = 64; KI1I n, = 0,96; KII[] coequuutenshoit mydts 17,, = 0,98

Huamaapuyeckue 3y0uaTblie nepeiavyu

15. Paccuntars MEXOCEBOE PACCTOSIHUE U TMAMETPBI KOJIEC IIUITMHIPHUYECKON MPsIMO3YOOH Tiepea-
YW, €CJIM MOJIBOJIMMAst K Hell MoIHOCTh P; = 7 kBT, yactora BparieHust BXoHOTO Bama n, = 1491
00/MUH, BBIXOJIHOTO Baja - N, = 420 06/MuH, OKpy»KHasi CKOpocTb U = 3,77 M/c, TomyckaeMoe KOH-
TakTHOe Hanpspkenue [oy] = 450 MIla, npuBeneHHsIil Moxynb ynpyroctd Ep, = 2:10" TTa, KI1/J
3youatoi nepemaun 1 = 0,97, koahPuiMeHT MHUPUHBI KOJIEC OTHOCUTEIHFHO MEXKOCEBOTO PaCCTOs-
Hus Yy, = 0,4, KOOPPUIHMENT HEPABHOMEPHOCTH HATPY3KH M0 IUPHUHE 3y0a Kyp = 1

16. Paccuntars MeXOCEBOE PACCTOSIHUE U TMAMETPBI KOJIEC IIMIMHIPHUYECKON MPSIMO3YOOH Tiepesa-
YH, eCITM TIOABOIMMAsl K Hell MomHOCTh P; = 11 kBT, wactoTa BpaieHus BXOJIHOTO Baia ny = 2925
00/MUH, BBIXOJIHOTO Baja - N, = 650 06/MuH, OKpy»KHasi ckopocTb U = 4,23 M/c, TomyckaeMoe KOH-
TakTHOE Hanpsvkenue [oy] = 600 MIla, npusenennsIil Moxynb ynpyroctd Ep, = 210" TTa, KITJT
3yOuaroii nepenauu 1 = 0,97, k03(pHUIMEHT MMPHUHBI KOJIEC OTHOCUTEIBHO MEXKOCEBOI0 paccTos-
" Ppq = 0,8, K00 GHUIIMENT HEPABHOMEPHOCTH HArpy3Ku 1o mmpune 3yoa Kyg = 1,16

17. Paccuntars MEXOCEBOE PACCTOSHHE U TMAMETPBI KOJIEC IIMIMHIPHYECKON MPSIMO3YO0H Tiepea-
YW, €CJIM MTOJIBOJTUMAs K Hell MOIHOCTh P; = 7 kBT, yactora BpaiieHus BXOIHOTO Bajga n, = 1491
00/MHH, BBIXOHOTO Baja - n, =420 00/MHH, OKpYXHasi CKOPOCTh U = 3,77 m/c, AOMycKaeMoe KOH-
TaKTHOE Hampspkenue [oy | = 450 MIla, npuBeIeHHBIM MOIYIIb YIIPYTOCTH Ep = 210" TTa, KIT1JT
3yOuaroit nepenauut 17 = 0,97, k03(UIMEHT NIMPHUHBI KOJIEC OTHOCUTEIHHO MEKOCEBOTO PAaCCTOS-
Hus Yy = 0,4, KOOQPUIHMEHT HEPABHOMEPHOCTH HATPY3KH MO MMpUHE 3y0a Kyp = 1

18. Onpenenuth paauanbHyI0, OKPY>KHYIO U HOPMAJIbHYIO CHJTBI B 3alleTNICHUH TIPSMO3YO0id ITUITHH-
JPUYECKON TMepeayn, eClid Ha BXOJHOM Bally MOIIHOCTh P; = 6 kBT, yacrora Bpamenus n,; = 600
00/MUH, TENMUTENLHBIA AHaMETp MecTepHn d; = 36 MM, yroi 3anerienus a,, = 20°, KI1[] 3youaroii
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nepenaun 1 = 0,97, k03pPUIMEHT MUPHUHBI KOJIEC OTHOCHUTEIILHO MEKOCEBOTO PACCTOSHUS Yy, =
0,2, k03 pUIMEHT HEPABHOMEPHOCTH HATPY3KH 1O MpuHe 3y6a Ky p = 1,35

19. OnpenenuTh paguaibHyI0, OKPYKHYIO U HOPMAJIbHYIO CUJIbI B 3alICTJICHUH KOCO3YOOH IMJIMH-
JIPUYECKOM Mepeadn, €CIIM MOABOAMMAs K Hel MOIIHOCTh P; = 16 kBT, yacrora BpaiieHus: BXOJHO-
ro Bajga n; = 1000 o6/MuH, BEIXOAHOTO Basa - n, = 200 o6/MuH, yroi HakiaoHa 3yObeB [ = 10°
nuameTp 3youaroro kosieca d, = 320 mm, KII/] 3y6uaroit mepenauu 7 = 0,97, koadduruerT mmpu-
HBI KOJIEC OTHOCHUTEIILHO MEXKOCEBOrO paccTosiHus Y, = 0,2, kodapduimeHT HepaBHOMEPHOCTH
HarpysKku o mupune 3yda Kyg = 1,35

20. OmpenenuTh paauaibHyI0, OKPYXHYIO U HOPMaJIbHYIO CHJIBI B 3alICINIEHUN KOCO3YOOH LMJIMH-
JPUUYECKO Tiepeayun, e Ha BXOIHOM Baty MOITHOCTh P; = 8 kBT, yacrora Bpamenus n,; = 1000
00/MUH, AeMUTENbHBIN tuaMeTp mectepau d, = 70 MM, yroi HakioHa 3yobeB § = 10°, yromn 3amen-
nenus a,, = 20°, KII[] 3y0uaroii nepenauu 1 = 0,97, k03(GUIHMEHT MUPUHBI KOJIEC OTHOCUTEIBHO
MEXOCEBOTO paccTostHus Yy, = 0,2, KoaddumenT HepaBHOMEPHOCTH HArpy3KH MO IMUPHHE 3y0a
Knp =135

21. Onpenenuts pagualibHyI0, OKPYKHYIO U HOPMAJIbHYIO CUJIBI B 3alICTUIEHUH MPSIMO3yOOH IIMIINH-
JPUYECKON Mepeauu, eciiy MoIBoIuMas K Heil MouHocTh Py = 12 kBT, yactora BpalieHusi BXOJHO-
ro Baia n; = 1400 06/MuH, BBIXOAHOTO Baja - n, = 560 00/MuH, quaMeTp 3youaroro koneca d, =
320 mmM, KT 3youaroit nepenaun 1 = 0,97, ko3 PUIMEHT IIMPUHBI KOJIEC OTHOCUTEIEHO MEXKOCe-
BOIO paccTosnus Yp, = 0,2, KOOGPUIHMEHT HEPABHOMEPHOCTH HATPY3KH 110 MIMpUHE 3y0a Kyp =
1,35

22. PaccunTarh MEXOCEBOE PACCTOSHHUE U IMAMETPhl KOJIEC LIMIMHAPUYECKON NPsIMO3Yy0oil nepeia-
4y, €CJIM MO/ABOAMMAs! K Hell MoIHOCTh P; = 25 kBT, yactoTa Bparienus BxonHoro Baia nq = 1480
00/MUH, BBIXOJHOTO Baya - N, = 300 006/MUH, OKpY>KHAsI CKOPOCTh U = 7 M/C, IOITyCKaeMoe KOH-
TaKTHOE HampsukeHue [oy | = 1000 MIla, mpuBeneHHbIi MOy b yIpyrocTd Ey, = 2-10" a, KT1/]
3yOuatoil nepenaun 1 = 0,97, ko3P uIMeHT MUPHHBI KOJIEC OTHOCUTEIFHO MEKOCEBOI0 PaccTos-
Hus Yy = 0,2, K0oPPUIMENT HEPABHOMEPHOCTH HArPy3KH 110 MpHUHe 3y6a Kyp = 1,35

deZ

P 23. Onpenenuth OKPYKHYIO CHITY B 3alleIUIEHUU TPSMO3yO0OH KO-
T2 —st HUYECKOH NEpeaaytl, €CIIM OCH KOJIEC MEPECEKAIOTCS MO/ IPSMBIM
J | L /\ P YIJI0M, NOABOAMMAsI K BXOJAHOMY Baly MOIIHOCTh P; = 25 kBT; ya-
N =" a
v () N CTOTa BpaIlleHUs] BXOAHOro Bana n, = 1480 o6/mMuH, yron nenu-
R . . TeJbHOrO KOHyca mectepn §; = 40°, cpesHuii nuametp 3y04aroro
v . = —TJ Koneca d,,, = 0,125 m, KI1J] xonnueckoit nepegaun 17 = 0,96
’ RS deo
I, h 24. Onpenenuts OKPYKHYIO CHITY B d
L 3alleIUICHUH TPsIMO3YOOi KOHMYe- | | L [
CKOM Tepenayn, €CIM OCH KOJIEC MEPECEKAIOTCS MO MPSAMBIM YITIOM, ~——— 1 ——<— A
MO/IBOJMMAs K BXOJIHOMY Bally MOIIHOCTh P; = 5 kBT; yacrora Bpa- 5 _ElvIN
o2 T
HIeHus BXogHoro Bana nqy = 1000 06/MUH, yron JenTUTeIbHOTO KOHY- S22 N N
ca mectepHu O, = 45°, cpenHuii uaMeTp 3y04aToro kojueca dy,, = A‘"\z i _Tv’
0,062 m, KI1J] kornueckoii nepenauu 1 = 0,96 L R
deZ
[ , 25. Onpenenutb OKPYKHYIO
I A ., CWIy B 3allEIUIEHUH TPSMO3Y-
B ::“ 001 KOHMYECKON Tiepenayu, ec- -
A% 5B E/ JU OCH KOJIeC TIepeceKaroTCs
A7 el = 7
A L —
\Z_, o4 d T
1 £ |
N
1,




(7
i
o

=== ==——"1(" HOJT TIPSMBIM YTJIOM, TIOJBOIMMAsi K BXOJHOMY BaJy MOIII-
V ﬁ HocTh P; = 8 kBT; yacrora BpailileHHsI BXOJJHOTO Bajia 1y =
= %_,n 960 00/MuH, yroy OEIUTENBHOTO KOHyCa IMIECTepHH & =
B 20°, cpennuii auamerp 3ybdaroro komeca d,,, = 0,225 M,
&7 15 KII[ xormueckoii nepenauu ) = 0,96

26. Onpenenuts OKPYKHYIO CHITY B 3alleTUIEHUH MPSAMO3Yy00i KOHMUECKOW Mepeiaun, eClii OCH KO-
JIEC MEPECEKAIOTCS IO MPSMBIM YTJIOM, TIOJBOIUMAs K BXOAHOMY Bally MOIIHOCTH P; = 18 kBT; ua-
CTOTa BpaIlleHUs BXOAHOTo Bayia 1y = 1200 06/MUH, yToJl IeMTEIHHOTO KOHYCa IIeCTepHu §; = 25°,
cpemHuil quamMerp 3youaroro komneca d,,, = 0,205 m, KI1J] konnueckoi nepegaun 1 = 0,96

27. PaccunTarh BHEUIHHMHA JEIUTENBHBIA AUAMETp 3yO0uaToro Kojeca KOHHYECKOW Mepenadu, eCiu
W3BECTHBI MOIITHOCTEL P; = 18 kBT, yacTora BpaiieHus BXogHOTO Baia n; = 960 00/MHH, BEIXOTHOTO
Baia - N, = 420 06/MHH, JOIyCKaeMoe KOHTaKTHOE HanpspkeHue [oy| = 1000 MITa, npuBeaeHHbIi
MOJIyJIb YTIPYroCTH Eypy = 2-10" ITa, KI1]] xoHudeckoii 3y6uaroii mepenaun 7 = 0,96, kod(hurment
HIMPHUHBI 3y0UaToOro BEHIa OTHOCUTENIFHO BHEIIHETO KOHYCHOTo paccrosuus Ky, = 0,285, koaddu-
IIMEHT HEPABHOMEPHOCTH HArpys3ku 1o mmpune 3yoa Kyg = 1,35

28. PaccunTarh BHEUIHHUN NETUTENbHBIA JHaMETp 3yO4aToro Kojeca KOHMYECKOH mepenayuu, eciu
W3BECTHBI MOIITHOCThL P; = 25 kBT, yactoTa BpaieHus: BXoaHoro Bajia n, = 1440 06/MuH, BBIXOIHO-
ro Baia - n, = 650 06/MuH, J0IycKaeMoe KOHTaKTHOE HanpsbkeHue [0y | = 680 MIla, npuBeneHHbII
MOJLyJIb Ypyroctu Ep, = 2.10" ITa, KI1J] konudeckoii 3y6uaroii nepenaun 1 = 0,96, kodppuiment
HIMPHUHBI 3y0UaToOro BEHI[a OTHOCUTENIFHO BHEIIHETO0 KOHYCHOro paccrosuus Ky, = 0,285, koaddu-
LIMEHT HEPABHOMEPHOCTHU HArpy3KH 110 mmpuHe 3y0a Ky = 1,35

29. PaccunTarh BHEIIHHMNA JEIUTENIbHBIA AUaMETp 3yOuaToro Kojeca KOHMYECKOW Iepenayud, eciu
W3BECTHBI MOIHOCTH P; = 8 kBT, yacToTa BpaiieHus BXoHOro Bana n,; = 960 06/MuH, BBIXOAHOTO
Baja - N, = 384 00/MuH, I0ITyCKaeMO€e KOHTaKTHOE HampspkeHue [oy | = 650 MIla, npuBeaeHHbIIH
MOy yrpyroctu Ey, = 2.10™ TTa, KT1]] koHuyeckoii 3y6uaroii nepenaun 7 = 0,96, kKod(ppuImeHt
HIMPUHBI 3y0UYaTOro BeHIa OTHOCUTENILHO BHEIIHET0 KOHyCHOTo pacctosiHus Kj, = 0,285, koaddu-
LIMEHT HEPABHOMEPHOCTHU HArpy3KH 110 ImpuHe 3y0a Ky = 1,35

30. Paccunrath BHEUIHUI JEIUTENBHBIA AUAaMETP 3yO4aToro Kojeca KOHMYECKOH mepenayuu, eciu
u3BeCcTHBI MoUTHOCTh P; = 40 kBT, yacrora BpaieHust BxogHoro Bana n, = 1470 006/MuH, BEIXOAHO-
ro Baja - n, = 230 06/MuH, H0IMyCKaeEMOe KOHTaKTHOE Hanpspkenue [oy] = 1000 MIla, npuseeH-
HBI MOJYJIb yripyrocta Ey, = 2-10™ Ta, KIIT koHuueckoii 3ybuaroii nepenaun 1 = 0,96, koaddu-
IIMEHT LIMPHUHBI 3y04YaTOro BEHIIA OTHOCHTENIBHO BHEIIHET0 KOHYCHOro paccrosiHus K, = 0,285,
KOO PUIHEHT HEPABHOMEPHOCTH HArpy3KH 10 mMpuHe 3y6a Ky g = 1,35

BoarToBbie coeqHeHus

31. Onpenenuth AuaMerp OOJTOB CTAaTUYECKU HATPYKEHHOTO TPYHIIOBOrO OOJITOBOTO COEIMHEHUS
¢anneBoil My(ThI, ecnu OONTHI YCTaHOBJIEHBI 0€3 3a30pa,
JIMaMeTp pacroiokeHus: oceit 6ontoB Dy = 160 MM, KpyTs-

-
V /\\ ‘i it MomeHT T = 400 H-m, uucino 60atoB z = 4, BBICOTA TI0-

BEPXHOCTH cMATHS § = 4 MM, JIOIyCKaeMoe HaIpsKeHHe 001-
Ta Ha Cpe3 [Tcp] =75 Mlla, Ha cMsTHE - [0, ] =230 MIIa, Ha

V % w PaCTsKEHHUE - [ap] =120 MIla
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E = EE 32. Onpenenutb auamMerp OOJITOB CTaTUYECKU HArPYKEHHOIO
/\\ TpYIIOBOrO0 OOJTOBOrO coeAuHeHus ¢uiaHIeBO My(dThl, eciu
: V w : OOJITHI YCTAHOBIICHBI 0€3 3a30pa, AUAMETpP PACIOIOKEHUs Ocei
S \I c | € \L ~ 6onrtoB Dy = 160 mm, kpyTsmmii MmomeHT T = 800 H-m, umucimo
00NTOB Z = 6, BEICOTA MIOBEPXHOCTH CMATHUS § = 6 MM, JIOITyCKa-
V % w €Moe HalpsbkeHue 0oJiTa Ha cpe3 [Tcp] = 80 MIla, na cmarue -

E jﬂ [0en] = 320 MIla, Ha pacTsKEHUE - [ap] =120 MIIa

a7 | |5

e 33. Onpenenuth AuaMmeTp OONTOB CTATUYECKU HATPY>KEHHOTO
H=HF TPYIIIOBOTO OOJNTOBOTO COSNUHEHHS (PIaHIeBON MY(THI, €CII
V /\\ w OOJITBI YCTAHOBIIEHBI C 3a30POM, JAUAMETP PACIIONOKEHHUS OCe

6ontoB Dy = 260 mm, kpyTsiumii MomeHnT T = 1400 H-m, uncio

! F —— Fa I oy
=1 - (- 6ontoB z = 10, nomyckaemMoe HanpsbkeHue 0oiTa Ha cpe3 [Tcp]
v N = 75 Mlla, Ha cmstHe - [0,,] = 230 MIla, Ha pacTsDKeHHE -
r:&—-ﬂ [ap] = 120 MIla, koaddurmenr 3anaca K = 1,8, koadduiueHt
H H —
e T tpenus f = 0,15.

34. Onpenenuth 1uaMeTp OOJNTOB CTaTUYECKU HArPY>KEHHOT'O TPYIIIOBOTO OOJITOBOTO COSTUHEHMS
(naneBoit My(TBI, €ciii GOJITHI YCTAaHOBJICHBI € 3a30POM, TUAMETP PACHONIOkKEeHUs oceil 60ToB D
=320 MM, kpyTanmit MomeHT T = 2200 H-m, uncio 60aToB z = 8, olyckaeMoe HanpsbkeHre 6onra
Ha cpes3 [Tcp] = 75 MIla, Ha cmstHE - [0, ] = 280 MIla, Ha pacTsikeHue - [ap] = 150 MIla, ko3¢-
¢ument 3anaca K = 1,8, koappurment tpenus f = 0,15.

YepasiuHble nepegayu

35. Onpenenuts yroia NOAbEMa BUHTOBOM JIMHUM M YMCIIO 3aX0JI0B YEpBsIKa YEpPBSIYHOI nepenayt,
€clii MOMEHT Ha ero Baiy T; = 570 H-m, a 3yOuaroe koseco, 3aKperyiéHHOEe Ha BEJOMOM Baly, UMe-
eT JenuTenbHbIi auamerp d, = 180 MM u uucio 3y0beB z, = 60, Bpamiaercs ¢ 4actotoi n, = 15
00/MuH U KpyTaumM MoMmeHToM T, = 7695 H-m. KI1/] uepsstunoii nepexaun 7 = 0,9

36. OnpenenuTh yroi MobeMa BUHTOBOM JTMHUM U YUCIIO 3aXOJIOB YEPBsIKAa YEPBSIYHOM Mepeaadu,
ecyii MOMEHT Ha ero Bainy T; = 610 H-m, a 3y0uaroe xoseco, 3aKperyiéHHOE Ha BEZIOMOM Bally, UMe-
eT JCTHUTEeNbHBIN TuameTp d, = 240 MM u 4mciIo 3y0beB z, = 20, Bpalmmaercs ¢ 9acToTol n, = 25
00/mMuH u KpyTsiimuM MoMeHToM T, = 5490 H-m. KI1/] wepBstanoit nepenaun n = 0,9

37. OnpeaenuTs MEKOCEBOE PACCTOSHUE YEPBIYHON NEPEAUH , €CIIM YEPBSIK UMEET JEITUTEIbHBIN
mametp dq = 12 MM u Bpamaetcs ¢ yactotoi 225 06/muH 1 momentoM Ty = 570 H-m, a 3yOuaToe
KOJIECO, 3aKPEIUIEHHOE Ha BEJOMOM Bally, UIMEET YuCIo 3yObeB Z, = 40 u Bpamiaercs ¢ KpyTsIM
mMomenToM T, = 5130 H-m. KII/I uepBsiunoit nepenauun n = 0,75

38. Onpenenuts MEKOCEBOE PACCTOSHUE YEPBSYHON Tepeiauu , €CIIM YepBAK UMEET JAeIUTeIbHBIN
mametp dq = 25 MM u Bpammaercs ¢ 9actotoi 300 o6/mMua 1 MomMeHTOM Ty = 610 H-™m, a 3yOuaroe
KOJIECO, 3aKPETUIEHHOE Ha BEJJOMOM Bally, UMEET YUCIo 3yOheB Z, = 50 U Bpalaercs ¢ KpyTAMM
MomeHnToM T, = 5032,5 H-m. KI1JI uepBstunoit mepenaun 1 = 0,75

9



Pemennble nepeaaaun

39. Paccunrate MexxoceBoe paccrosiHue (koddduipent 3amnaca 0,6) U UIMHY pEeMHS IIOCKOPEMEH-
HOI1 Tepeiayn U3 yCIOBUSI MUHUMAJIbHBIX Fa0apUTOB, €CJIM MOIIHOCTh Ha MPUBOIHOM Baity P; = 3
kBT, yacToTsl BparieHus BaioB n; = 960 06/mMuH u n, = 320 06/MuH

40. Paccumntath MexxoceBoe paccrosiHue (koddduimenT 3amaca 0,65) U JUIMHY peMHS ITIOCKOPEMEH-
HOU Iepefayu U3 yCJIOBUS MUHMMAIBHBIX Ta0apUTOB, €CIIM MOIIHOCTh Ha MPUBOJHOM Bainy P; =5
kBT, yactotsl Bpamienust BaioB n; = 1100 06/mMun u n, = 380 06/MuH

41. PaccuuTarh AMMHY pEeMHS T Yroil oOXBara BEeAYyILIEro IIKMBAa KIMHOPEMEHHOH mepenadd u3
YCIIOBHSI MUHHMAJIbHBIX Ta0apUTOB, €CJIM YaCTOTHI BpalieHus BajioB ny = 1440 06/mMuH u n, = 280
00/MUH, TUaMeTp MPUBOIHOTO Bana d; = 160 MM, KO3 GUITMEHT 3amaca IMpu ONpeAeTICHIH MEX0oce-
BOTo paccTosiHus npuHsATh 0,6...0,7

42. PaccunTarh JUIMHY PEMHS T yroll oOXBaTra BEIYIIEro IIKWBA KIMHOPEMEHHOW Nepenayd U3
YCJIOBUSI MUHUMAJIbHBIX TabapuUTOB, €CIT YaCTOTHI BpaleHus BaioB ny = 1510 06/mMun u n, = 210
00/MHH, TMaMeTp IpUBOIHOTO Bata d; = 200 MM, k03(pUITMEHT 3armaca mpu ONpeIeTICHUH MEKOCe-
BOTr0 paccrosiHus puHsThH 0,6...0,7

Hel’[l—[l)le nepeaaaun

43. OnpenenuThb ENUTENbHbIE AUAMETPhI 3BE€3/I0YEK U JJIMHY POJIMKOBOM 1ienu (B BUJIE YKCia 3Be-
HBEB) IICMTHOM Tepeaayn, €CIM M3BECTHO, YTO Ha MPHUBOJHOM Bajlly yacToTa BpameHus n, = 180
00/M1H, TiepeaTOYHOE OTHOIIeHUE U = 4, CKOpOCTh IBIKEHHS 1IeTn U = 2,5 M/c.

44. OnpenenuTh AeNUTENbHBIE IUAMETPHI 3B€3/I0YEK U JJIMHY POJIUKOBOM e (B BUJIE YKCIIa 3Be-
HBEB) LIEMTHOM Tepenayr, eClii W3BECTHO, YTO Ha MPHBOJHOM Bally 4acToTa BpaiieHus n, = 220
00/MUH, TIEpeaTOYHOE OTHOIIIEHHE U = 5, CKOPOCTh JABXKEHHMS 1ienu v = 1,8 m/c.

45. OnpenennTh JEIUTENBHBIE JUAMETPBI 3BE310UEK U MOIIHOCTh Ha BEAYIIEH 3BE3/I0UYKE POJIMKO-
BOM ILIEMH ¢ JuaMeTpoM BanukoB d = 11 MM u marom nemi py, = 0,038 M 1 nmpuHO# B = 25 MM,
€CJIM U3BECTHO, YTO Ha MPUBOJHOM Bajly 4yacToTa BpamieHus 1, = 180 00/MuH, repenaToyHoe oT-
Homierue U = 3,5, koapuimenT skcruryaranun K, = 1,93, nonyckaemoe nasienue [pg] =21 MIla

46. OnpenenuTh JEIUTENbHBIE TUAMETPBI 3B€3/104€K U MOIIHOCTh Ha BEAYIIEH 3BE3/I0UKE POJIMKO-
BOM LIENH C JMAMETPOM BalKKoB d = 8 MM u marom uen py = 0,042 M v nmpunoii B = 30 mm, eciu
U3BECTHO, YTO Ha MPUBOJIHOM Bally 4acToTa BpaleHus n, = 240 06/MuH, nepeaaToyHoe OTHOILIIEHUE
u = 4,0, koapurrent sxciuryataiuu K, = 1,93, nomyckaemoe nasienwue [po] =21 Mlla

Ilepexaya BUHT - raiika

47. Onpenenuts MOMeHT 7, TpeOyeMblil Uit paOoThI Mapbl BUHT-TalKa, B KOTOPOH BUHT JHaMETPOM
d, =20 Mm, raiika umeeT 6 BUTKOB U KOI(P(PUIIEHT MPONOPLUOHATIBHOCTH pa3MepoB a = 1,2; yron
TPEHHS CKOJIBKEHHS TTapsl p = 5°. JlomyckaeMoe JaBlieHUe MEKITy pabOuMMH MOBEPXHOCTSIME [p]
=20 Mlla

48. Onpenenuts MOMEHT 7, TpeOyeMbli i paboThI TAPbI BUHT-TaiKa, B KOTOPOW BHHT JHaMETPOM
10



d, = 15 mwm, raiika uMeeT 8 BUTKOB U KO3(PPHUIIMEHT MPOMOPIHOHATILHOCTH pa3MepoB a = 1,2; yromn

TPEHHS CKOJIBKEHHS TTapel p = 5°. JlomyckaeMoe JaBlicHUe MEKITy pabOYMMH MOBEPXHOCTSIMHE [p]
=25Mlla

49. Onpenenuth MOIIHOCTh P Ha BEIyIEM 3BEHE MEXaHW3Ma BHHT-Taiilka MOMEHT, HEOOXOIUMYIO
JUTSL CO3aHMS MTOCTYIATEIBHOTO JABIKEHHSI cO cKopocThio U = (0,008 m/c, eciii BUHT AHaMeTpoM d,
= 24 mm, raiika UMeeT 5 BUTKOB M KO3((HUIMEHT MPONOPIHOHAIFHOCTH pasMepoB a = 1,2; yron
TPEHUsI CKOJILKEHUS rmapel p = 5°. JlomyckaeMoe JaBlIeHue MEXKIY PabOYUMH OBEPXHOCTIMHU [p ]
=25 Mna. ITonpaBounslii koaddurment as pacuera KITJ{ npunsats paBabM 0,95

50. OnpenenuTh MOITHOCTH P Ha BEIYIEM 3BEHE MEXaHW3Ma BUHT-Tallka MOMEHT, HEOOXO MY
JUTSL CO3IaHUS TTOCTYIATETLHOTO JBIKEHHS CO CKopocThio U = 0,01 M/c, ecrii BUHT TuaMeTpoMm d, =
18 MM, raiika MeeT 6 BUTKOB U KO3 (GHUITUSHT MPOITOPITMOHAIBHOCTH pa3MepoB a = 1,2; yroi Tpe-

HUS CKOJIBKEHUsI apbl p = 5°. Jlomyckaemoe JAaBiIeHHe MEXIy padounMu MOBEPXHOCTSIME [p] =
25 Mma. [TonpaBounslii koo umument 1 pacaera KI1/ npussats paBabM 0,95

HpyxunbI

51. Omnpenenuts MakCUMajabHO JONYCTUMBINA IIAr BUTKOB IPYKUHBI CKATHUs, UMEIOIIEH CpeqHUi
rameTp paseH 50 MM, MamMeTp IpoBOJIOKH 6 MM U 12 paOounx BUTKOB €CII U3BECTHO, YTO MOYJIb
cpura Matepuana 8-10* MITa, nomyctumoe HampskeHue Ha ckpyunBanue 800 MITa, monpaBouHbIii
K03(h(DUIIMEHT, yUUTHIBAIOLIHIA KpUBU3HY BUTKa 1,1.

52. Onpenenutb MaKCUMAaJIbHO JOMYCTHUMBIN 1Al BUTKOB IPYKUHBI CHKATHUS, UMEIOIIECH CpeIHUI
JaMeTp paBeH 36 MM, JMaMeTp MPOBOJIOKU 4 MM U 15 pabodrx BUTKOB €CII U3BECTHO, YTO MOJYJIb
cnpura marepuana 8-10% MIla, nonyctumoe Hanpskenue Ha ckpyunsanue 800 MIla, nonpaBouHbIit
KO3 (PUILIMEHT, YIUTHIBAIOIINI KpUBU3HY BUTKa 1,1.

53. Omnpenenuts JUIMHY HEHArpy>KEHHOH IPYKUHBI, €Clii OHa nMmeeT cpenuuil nuamerp 0,048 M,
muametp npoosioku 0,006 M, 2 Hepabounx BUTKa U npocenaeT Ha 10 mm nox aevictuem 200 H.
JlonycTiMOe HanpsbkeHue Ha ckpydanBanue 600 MITa, Momynb cisura Matepuana 8-10% MITa.

54. Omnpenenuts JUIMHY HEHArpy>KEHHOH IPYKUHBI, €Clii OHa nMmeeT cpenuuil nuamerp 0,055 M,
muametp npoBosiokd 0,005 M, 2 HepabouMx BUTKA U npoceaer Ha 8 MM nox aevicteueM 75 H. Jlo-
ITyCTMMOE HarpsbkeHue Ha ckpydusanue 600 MIla, Mozyss ciiBura matepuania 8-10* MITa.

Ba.]'ll)l, COCIMHCHUSA BAJIOB

55. Omnpenenutsb 10MmycKaeMblii U3rHOAOIIMI MOMEHT IIEHKH PEeyKTOPHOTO Baja, BPALIAIOLIErocs
¢ yacrotoir 750 06/MUH M TIEpEAAIOIIEro MOIIHOCTh 2 KBT, ecnu jomyckaeMoe HamnpspkeHHe Mare-
puana Baja npu u3rube cocrapiser 100 MIla, nomyckaemoe Hanpsbkenue Kpydenus [t] = 15 MIa.
[Tpu pacuere npumuTe cpeHee 3HAYEHHUE MTONTPABOYHBIX KOI(D(DHUIIMEHTOB.

56. OmnpenenuTh I0MycKaeMblid H3THOAOIINN MOMEHT IISHKU PeyKTOPHOTO Basa, BPAIIAIOIIETroCs
¢ gacroroit 1500 06/MuH 1 Tiepeaaromero MomHocTh 2,4 kBT, ecu gonmyckaeMoe HarpsbkeHUE Ma-
Tepuana Baja npu u3rube cocrapiser 100 MIla, mormyckaemoe HampsbkeHue Kpydenus [t] = 12
MIla. I1pu pacyere npuMuTe CpeiHee 3HAYCHHE TTOMPABOYHBIX KOAPPHUIIMEHTOB.

57. IlpoBepuTh Ha MPOYHOCTH COSMHEHHNE 3y0UaTOro Kojeca ¢ BaJIoM CETMEHTHOM IIMOHKOM, ATTHHA
kotopoii | =25 MM, rmyOuHa na3a BTYJKH t, = 2,8 MM, Bpalaroiierocs ¢ yacroroi 1500 o6/MuH u
TIepe/IaroIero MOIHOCTE 8 KBT, ecim oryckaeMoe HalpshkeHHe MaTepraiia Bajia Ha KpyJeHue [T]
= 15 MITa, Ha cmstHe - [0, ] = 120 MIla
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58. IlpoBepuTh Ha MPOYHOCTH COEMHEHHNE 3y0UaTOro Kojeca ¢ BaJloM CETMEHTHOM IIMOHKOM, A1HA
Kotopoii | =25 MM, riyOHHa masa BTYJIKH t, = 3,6 MM, BpalllaloIerocs ¢ 4actotoi 1750 o6/MuH u
nepearoIero MomHocTs 15 kBT, ecnu nomyckaemoe HampsbKeHHE Marepuana Bajla Ha KpydeHUe
[7] = 15 MI1a, na cmsarue - [0, ] = 120 MIla

59. IlpoBepuTh Ha MPOYHOCTH IBOJBBEHTHOE IIIMIIEBOC COCIMHEHUE BaJla C 3yOUaThiM KOJIECOM,
€CJIM BaJl BPAIAeTCs ¢ 9acToToi 960 00/MUH 1 MOIIHOCTHIO 25 KBT, muHa crymmie: [ = 1,4d (d -
JMaMeTp Baa), pabouast BeicoTa poduits mumieB h = m = 3 mm, unciio 3yoseB Z = 22, qomyckae-
MO€ HalpshKEHHE MaTepraia Bajia Ha Kpyuenue [t] = 15 Mlla, Ha cmsrtue - [0, ] = 160 MIIa; i —
KOS PHIIUCHT, YYUTHIBAIOIINI HEPABHOMEPHOE PaCIIpe/IeieHIe HAarpy3Ku MEXIY 3yObsIMH M BIIOJb
3yobeB (Y =0,7...0,8)

60. [TpoBepuTh Ha MPOUYHOCTH NPSIMOOOYHOE IUTUIIEBOE COETMHEHUE Bajla C 3y0UaThIM KOJIECOM MpU
[ICHTPUPOBAHHUH 110 OOKOBBIM CTOPOHAM 3YObEB , €CIT Bajl Bpamaercs ¢ 9actotoi 1500 o6/MuH n
MorHocThio 37 kBT, mmna crymunet [ = 1,5d (d — nuamerp Basa), HUTHIBI UMEIOT HapyXKHBIN
mamerp D = 68 MM, BHyTpeHHUH auamerp d = 62 MM U 4Hcio 3yObeB Z = 8, ormyckaeMoe Harpsi-
JKEHHE MaTepuaia Baia Ha KpydeHue [T] = 15 MIa, Ha cmstue - [0, ] = 50 MIIa; ) — koaddurm-
€HT, YYUTHIBAIOUINI HEPAaBHOMEPHOE pacrpeielieHle Harpy3Ku MEXIy 3yObsSMH U BJIOJIb 3yObeB (P
=0,7...0,8)
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denepanbpHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIUH

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

IO JUCLHMIIIIMHE ((MGX&HI/IK&)), 6 CEMECTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padotsi) (manee - PI'3(P)) sBasercs
dopmoii Tekymield arrectalMM (KOHTPOJS) O AMCLUUIUIMHE, IPEeIyCMOTPEHHOH Y4eOHBIM
IUTAHOM.

Hens PI'3(P): cTyaeHTHl MOJKHBI OCBOMTb M HAYYMThCS INPOIPAaMMHOHN peanu3aluu
ITOPUTMOB IPOEKTUPOBAHUS OCHOBHBIX THUIIOB MEXAHWYECKUX Mepeaad MPUBOIOB PA3IUYHBIX
MEXAHU3MOB.

O6s13aTenbHbIM 351eMeHToM PI'3(P) siBnsitoTCA KMHEMATUUECKUN U TUHAMUYECKUN aHaIu3
MEXAHUYECKOTO IPUBOJA, pacueT TIEOMETPUYECKUX [1apaMETPOB pa3iIUYHBIX Iepenad,
IIPOYHOCTHOU pacyeT BaJIOB.

Howmep 3amanus coorBercTByeT nocieaneil uudpe (uudpam) B HomMepe 3a4€THON KHIKKU
(ctynendeckoro ouinera).

PI'3(P) BeImonHs€TCA MHANBUAYAIBHO.

KonuuectBo 3amaHuii  JocTaTouyHO sl OOECHEYEHHUs, KaKIAoro oO0ydarolierocs
UHAUBUAYaIbHBIM 3a1anueM PI'3(P).

3amena 3ananust PI'3(P) ocyiecTBisercs mo coryiacoBaHuio ¢ MpenoaaBaTesieM U3 Yncia
pe3epBHBIX (HE 3aHATHIX) 3aJaHUMH.

[lepen BbIMOMHEHWEM 3aJaHUsl CTYJEHT JOJDKEH O3HAaKOMUTBCS C METOJMKAMHU
IIPOEKTUPOBAHMS PA3JIMYHBIX BUJOB IE€pelad M BCIOMHUTb OCHOBHBIE IIPUHIIMIIBI pacyera
JeTaniel Ha MPOYHOCTh U KECTKOCTb.

IIpenonaBaTens OCYIIECTBISET PYKOBOJACTBO IO BBINOJHEHHWIO 3aJaHUS, OKa3bIBACT
KOHCYJIbTAI[HOHHYIO IOMOILb ¥ TpuHKUMaeT otueT o PI'3(P).

[lo pesynbraram BbmmonaHeHust PI'3(P) BblmonHseTcs OTYET, KOTOPBIA COCTOUT W3
CIIEYIOIINX YacTei:

TUTYIBHBIN JTUCT

HcxonHble naHHbIE 3aJaHus (110 BApHAHTaM)

Kunematnueckuii ¥ CUJIOBOM pacdeT IpUBOZA

IIpoekTHBII M TPOBEPOYHBIA pacyeT 3aKpbITOM INepefadu. OCKU3Has
KOMIIOHOBKA PelyKTOpa

IIpoeKTHBIN U IPOBEPOYHBIN PaCUET OTKPBITOU IIEpeIadn
[IpoBepouHsIii pacuer Bajia

[Ton60p NOAMIUITHUKOB 110 TUHAMUYECKOH IPy30M0bEMHOCTH
Br160op cMa3ku nepenay v MoIIIUITHUKOB

Co6opka penykropa. [IpoBepka mpoYHOCTH NITTOHOYHOTO COSAMHEHUS
10 Odopmienne PI'3 ('OCT 2.105-2019)

A\

©oo~No O

Tpebosarnus k oghopmneHuro:

O6bem PI'3(3) mo 15 crpanui mamuHonucHOTO TekcTa popmata A4, Hlpudt Times New
Roman, 14. ®opmynsl HabupatoTcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX



dopmyn He pomyckaercs. CoaepkaHUE TOSCHUTEIHHOW 3alMCKU Pa30MBAIOT HA pa3Jedbl,
nojpasfiesisl U TYHKTHl. Pa3nensl AOMKHBI HMMETh MOPSAIKOBbIE HOMeEpa, 0003HayaeMmble
apaOckuMu OyKBamMH. 3aroJIOBKH COOTBETCTBYIOIIMX PAa3/IeNIOB BBIMOIHSIIOTCS OTIEIHHON
CTpOKOM mponucHbIMH OykBamu W 3a uckioueHneM BBEJIEHUSA wymepyrorcs. Paznensi,
MOIpa3/ielibl, ITYHKTHI, MOAMYHKTEI HyMEPYIOTCs U opopMIISIFOTCsl corytacHo TpedoBanusm ['OCT
2.105-81 caexyromum ob6pazom: Hampumep, 1.3.4.6, rae 1 — HoMep paszzaena, 3 — noapaszaena, 4 —
MyHKTa, 6 — moamynkTa. OuepeHol pa3/en KenareIbHO HAaYMHATh ¢ HOBOW cTpaHullbl. [Tocie
3aroJioBKa paszjena WIM MojJpasjena JO0/DKHA CIeI0BaTh IIOCTAaHOBKA 3aJadyd U KpPaTKoe
ONHMCcaHuEe METOJa ee pelieHus. B KoHIe nmoapas3aenoB pe3yabTaThl paCU€TOB CBECTH B TAOIHUIIBI.
HaunnaeTcss mosICHUTENIbHAS 3alIMCKA C TEXHUYECKOIO 3aJaHusi, KOTOPOE SIBJIAECTCS €€ MEPBbIM
pazzienoM U ohopMIIIETCS Ha JIMCTE, COJEpIKalleM OCHOBHYIO Haanuch ¢opmbl 2 (40x185).
PacueTHass m Bce oCTalibHBIE pa3leibl MOSICHUTEIBHOW 3alUCKU BBINOJHSIOTCA HA JIUCTax C
OCHOBHOM Haamuceio Gopmer 2a (15x185). B KoHIlE 3almUCKH MPHUBOAMTCSA CIHCOK
MCIIOJIb30BAaHHOM JINTEPATYphl U OTJIABJICHHE, BBITIOJIHEHHBIE HA OTAENbHBIX cTpaHuiax. Crucok
UCTOYHUKOB (OPMHUPYETCS IO OUYEPEIHOCTH CCHUIOK Ha HCIOIb3yeMYIO JIHTEpaTypy.
OrnaBieHue JOJKHO COJIEPKaTh HA3BaHUS Pa3/IesIoB U MOPA3/IeIoB ¢ yKa3aHUEM CTPaHULL.

OTtder B yCTaHOBJIEHHBIE CPOKM caaeTcsi Ha kadeapy ans mpoBepku. [IpemomaBatens
OIICHUBAET KAa4eCTBO Pa0OTHI, OTMEUACT IOJIOKHUTEIbHBIC CTOPOHBI M HEIOCTATKU PaOOTHI U
ompezenseT, N0nycKaeTcs Ju oHa K 3ammre. [Ipu HeoOxoauMocTH mpenogaBaTens BO3BpallaeT
PT'3(P) crynenty nnst nopaboTKM U YCTaHABJIMBAET CPOKH MOBTOPHOIO MPEAOCTaBICHUS IJIs
npoBepKku. 1o 3ammThl paboThI CTYIEHTOM JIOJDKHBI OBITH CAENaHbl HEOOXOAMMBIE UCIIPABICHUS
Y JJONIOJIHEHUS 110 BCEM 3aMEYaHUAM IPENoaaBaTeIs.

[Ipu nonoxutensHoM pe3yibTare oneHuBanuss PI'3(P) crtynent e€ pacneuatsiBaer,
nepeaaeT Ha Kadeapy U 3alIMIiaeT 10 CEeCCHUH B HA3HAYEHHOE MPEIo/IaBaTeNIeM BPEeMsL.

3amuta PI'3(P) cocrout B WHAMBHAyaJbHOM YCTHOM COOECEIOBAaHUU CTYAEHTa C
npenojasaresneM. B mporecce 3aliuThl BBISABISETCS YPOBEHb 3HAHUW CTYAECHTA, CTENEHb €ro
CaMOCTOSITENILHOCTH TIPU  BBHIMOJIHEHUH paboThl. [lo pe3ynmpTaTam 3aluThl  CTYACHTY
BBICTABJISIETCSA OIEHKA B COOTBETCTBUU C KPUTEPHUSIMHU, MPUBEACHHBIMH B 1. 2 HACTOSIIETO
ITacnopra.

2. Kpurtepun ouneHku pe3yjbTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMU OCBOEHMA
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHIHU I

OOue mpaBuiia BBICTABICHHUS OLEHOK TEKYLIEH aTTecTal ONpeAestoTcss O0aibHO-
PEUTHHIOBOM CUCTEMOMW, YCTAHOBIIEHHON JIOKaIbHbIM akToM HI'TVY.

PI'3(P) cumTaercs BBINOJIHEHHOH Ha NMPOJABMHYTOM YpPOBHE, €CIIM BCE HEOOXOIMMBIE
pacyeTbl IMPOM3BEACHBI CAaMOCTOSTENbHO M Oe3 ommbok; Bce paszaensl PI'3(P) BeimosiHeHbI
IPaBWJIBHO U B MOJHOM 00beMe; paboTa opopMieHa B COOTBETCTBUU C TPEOOBAaHUSAMU; ClaHA
IpEenoJiaBaTel0 B yKa3aHHbIE CPOKM M HE BO3Bpallajach s JOpaOOTKHU; JaHbl MOJHbIE U
pa3BepHYThle BBIBOJBI M PEKOMEHJAIMHM; Ha 3allUTe CTYICHTOM JaHbl YBEpPEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYITHOCTh 3aIlJIJaHUPOBAaHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMHU HMHJIUKATOPOB JOCTMKEHHS KOMIIETEHLUH HE COJEP>KUT MpoOenoB. 3aKkperieHHbIE 3a
PI'3(P) xomnereHu copMUpPOBaHbl HA MPOJBUHYTOM ypoBHE. OlLieHKa cOCTaBisieT om 37 00
40 6annos.

PI'3(P) cuuTaercst BHIIOJIHEHHOW HAa §a30BOM YpOBHE, €CJIM BCE HEOOXOAUMBIE pacueThl
MIPOU3BENIEHBI CAMOCTOSITENLHO U 0€3 CYIIeCTBEHHbIX OINO0K; Bce pasnensl PI'3(P) BbimoaHeHbI
NPaBUIBHO, HO €CTh 3aMEYaHUs K MOJIHOTE MpelocTaBiIeHus: nHpopmanuu; pabora ohopmieHa B
COOTBETCTBUHU C TpeOOBAHMSIMM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKM M OJHOKPATHO
BO3Bpallaiach CTYAEHTY JAJs HE3HAYMTEIbHOH MopabOTKH; B 3aKIIOYEHMM IaHbl BBIBOJBI U
PEKOMEHIallMK; Ha 3aIIUTe CTYEHTOM JOMYIIEeHbI HeMpUHIUNHaIbHbIE OHOKH. COBOKYITHOCTD
3aIJIAHUPOBAHHBIX PpE3yJIbTaTOB U COOTHECEHHBIX C HUMH MHJIUKATOPOB JTOCTHYKEHUS



KOMIIETSHIINI COJEPKUT HECYIIecTBeHHbIe mpobenbl. 3akperuieHnbie 3a PI'3(P) xommerenuuu
chopmupoBaHbl Ha 6a30BOM ypoBHE. OlieHKa cocTaBisieT om 28 0o 36 bannos.

PI'3(P) cumraercs BBIOJHEHHOH Ha MOPOrOBOM YPOBHE, €CIM BCE HEOOXOIMMBIC
pacueTbl TPOU3BEIEHBI CAMOCTOSITEIbHO, HO C OIIMOKAMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapaKkTep; eCTh 3aMeUaHysl K OJTHOTE MpeloCcTaBlIeHus: nHpopManuu; padora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMM, CHAaHA TPENOAaBATEN0, HO HEOJHOKPATHO
BO3BpAIllajiach CTYICHTY JUIsl 10pabOTKH; B 3aKIIOYCHUU JaHbl KpaTKue BhIBOJIbI; 3amuTta PI'3(P)
BBI3BIBACT y CTYJEHTa cepbe3Hble 3aTpyAHeHUs. COBOKYIHOCTh 3aINIAHUPOBAHHBIX PE3YJIbTaTOB
U COOTHECEHHBIX C HMUMM HHIUKATOPOB JOCTHIKEHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHbIE
npoOensl. 3akperuieHHble 32 PI'3(P) xommerennuu chopMHpoOBaHBI Ha IMOPOTOBOM YpPOBHE.
Ouenka cocrasusier om 20 0o 27 6annos.

PI'3(P) cuuTaercs He BBINOJHEHHOH (HIDKE IIOPOTOBOIO YPOBHS), €CIH PacueThl
IIPOU3BENEHBl C CEPbE3HBIMU OIIMOKAMHU; €CTh 3aME4YaHMsl K IOJHOTE INPEJOCTaBICHUS
unpopmanun u odopmienuto; PI'3(P) Obuta cpana mnpernogaBaTento, HO HEOIHOKPATHO
BO3Bpallajiach CTYACHTY AJis J0pabOTKHU, UTO HE MPUBEJIO K yayulieHuto ee kauectsa; PI'3(P) ne
JOTIYIIIEHA JI0 3alUThl, YTO CBUJETEILCTBYET O HEYAOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYJIEHTOM pe3yiabTaToB. COBOKYNHOCTh 3aIUIAHHPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTI)KEHUS KOMIETCHIIMHA COJIEPKUT MHOKECTBEHHBIE CYIIECTBEHHBIC
npobenbl. 3akperuieHHble 3a PI'3(P) xommereHuun He chopmupoBanbl. OLEHKa COCTaBIISET
menee 20 6annos.

3. IIxkaJja oueHKHn

B o6meit onenke no aucuuruinHe 6ambl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHM C
npaBWiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBbI, IPUBEIECHHBIMH B pabodell mporpamme
JVCIIATUTAHBL.

PI'3(P) kak ¢opma Tekymei arrectaiuu (KOHTPOJSL) IO JHMCHMIUIMHE CUYUTACTCS
YCIIEIITHO BBITIOJHEHHOM, €CII CyMMa IOJIy4eHHBIX Oa/IOB IO BCEM €0 33/IaHUSIM COCTABIISIET OT
20 no 40 6annoB BkmounTenbHo. Cymma MeHee 20 6ayioB MPU3HAETCS HEYIOBJIETBOPUTEIbHBIM
PE3YIbTaTOM.

4. TlpuMepHbIii nepevyeHb TeXHUYECKHX 3a1aHuiil U BapuanToB PI'3(P)
Texauueckoe 3amanue 1. CpoeKTUPOBATh MEXAHUYECKUN MPUBOJ] K TOPU30HTAILHOMY
BaJly KapETKU BOJIOYUIIbHOW MaIIMHBI 10 CXEME:

OxpyxHoe ycunue F, okpyxkHas ckopocTh V u aumameTp D 3Be3M04Yky menmu KapeTKu
(MM) BonoumnbHOW MalIuHBI TpuBeNeHb B Tabn. 1. Bupa 3amenseHus 3y0uaThiX KoOJeC
3aKpBITOM 3yOUaToil epenaun 3a/1aeTcs Mpeno aBaTesieM.

Tabnuna 1.
Hcxonusie BapuanTst
JTaHHEIE 1 2 3 4 5 6 7 8 9 10
F, xH 9 8 6 5 4,5 5 7,5 8 8,5 6,5

Vv, M/c 0,7 0,8 0,7 |075| 06 0,65 | 07 0,8 08 | 0,75
D, m 0,18 0,23 | 0,15] 0,19 | 0,2 0,23 | 018 | 0,16 | 0,17 ] 0,21




Texnuueckoe 3ananue 2. CpoeKTHPOBATh MEXAHUYECKUN MPUBOJ K FOPU3OHTAIILHOMY
BaJly JICHTOYHOI'O KOHBeNepa

OxpyxHoe ycuiue F, okpyxHas ckopocTh V U auamerp D GapabaHa HCIIOIHUTENBHOIO
MeXaHM3Ma TpUBeNeHbl B TaOu. 2. Bua 3aumemnieHus 3yO4aThIX KOJEC 3aKpBITOH Iepenadu
3aj71aeTcsl MpenoaBaTesem

Tabauua 2.

Hcxonusie BapuanTtst
JIaHHEIE 1 2 3 4 5 6 7 8 9 |10
F, xH 7 8 6,5 5 7,5 9 8,5 7,5 8 6,5
v, M/c 03] 045 | 0,35 0,4 0,5 0,45 0,3 0,35 0,3 0,4
D, m 011/ 014 | 0,17 | 0,12 0,2 0,15 | 0,135| 0,14 0,15]| 0,1

Texnuueckoe 3ananue 3. CpoeKTHPOBAaTh MEXAHUYECKUN MPUBOJ K FOPHU3OHTAILHOMY
BaJly KOHBeHepa cOOPKH pagroaniapaTypsl

OxpyxHoe ycunue F, okpyxkHas ckopocTs vV U quamerp D GapaGana MCIIOTHHTENEHOTO
MeXaHU3Ma IPUBEIEHBI B Ta0II. 3.

Tab6muna 3.
Hcxonasie BapuanTsr
JAHHBIE 1 2 3 4 5 6 7 8 9 10
F, xH 6 5 7 6 75 | 65 7,5 8 6 6,5
Vv, M/c 0,75 08 |08 {09 |06 [09] 0,7 |[0,85 0,6 | 0,75
D, M 01751] 0,17 | 0,23 0,15| 0,24) 0,18 | 0,23 | 0,550,125 0,18

Texnuueckoe 3aaHuc 4, CHpOCKTHpOBaTL MEXaHUYECKUMN IMPpUBOJA K TOPU3OHTAJIBHOMY
BaJly MCXaHHU3Ma MOJABEMHOT'O KpaHa C HUKHUM PACIIOJIOKCHUCM YCPBAKaA



Ckopocth mogbema rpy3a o, rpy3omogbemHocth G u  gmamerp D  Oapabana
UCIIOJHUTEILHOTO MEXaHU3Ma MPUBE/ICHBI B Ta0I. 4.

Tabmuna 4.
Hcxonubie BapuanTtsr
JIaHHBIE 1 2 3 4 5 6 7 8 9 10
G, kH 10 12 8 10 12 8 12 12 10 10
Vv, M/c 0,5 04 | 05 05| 03] 06 0,4 0,3 05| 04
D, M 0,375 0,3 9,37 0,38 10,23 | 045] 0,31 | 0,235] 0,38 | 0,3

Texauueckoe 3amanue 5. CIpoeKTUPOBATh MEXAHUYECKUU MPUBOJI K TOPU3OHTAILHOMY

BaJly CKpeOKOBOT'0 KOHBelepa.

OxpyxHoe ycuue F, okpyxHas ckopocTh V U auamerp D GapabaHa HCIIOIHUTENBHOTO
MeXaHU3Ma MpHUBEIEHBI B Ta0II. 5.

Tabmuma 5.
Hcxonuele BapuaHTh!
JIaHHBIE 1 2 3 4 5 6 7 8 9 10
F, xH 11 10 9 7,5 13 8 10 12 15 20
Vv, M/c 0,3 0,25 | 0,2 015] 03| 0,2 0,25 0,2 | 0,25 | 0,25
D, m 024] 02 ] 018] 0,14|0,24] 0,18 ] 0,21 | 0,29 | 0,21 | 0,22

Texaudeckoe 3amanue 6. CpoeKTUPOBATh MEXAHUYECKUN MPUBOJ] K TOPU3OHTAIILHOMY
BaJly CTAHIIMM TEJIEKEYHOT0 KOHBelepa.
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OxpyxHoe ycuiue F, okpyxHas ckopocTh V u auamerp D GapabaHa HCIIOIHUTENHHOTO
MeXaHHW3Ma TPHUBEACHBI B Ta0m. 6. Buja 3ameruieHusi 3yO0dYaThIX KOJEC 3aKpBITONM 3yOuaToit



nepeaadyu 3a1acTcCd MnmpernoaaBaTejicM

Tabaua 6.
Ucxonnsie Bapuantsl
JIaHHBIE 1 2 3 4 5 6 7 8 9 10
F.H 700 | 800 | 1100| 1000| 1900 | 1200 800 | 700 | 1100 | 900
v, M/c 13 3,5 2 2,5 2,7 3,2 2,5 3 2 17
D, M 025] 035 03 025] 035 035|025 03 | 0,3 0,2

TexHnueckoe 3aganue 7. CIpOEKTUPOBaTh MEXAHUYECKUM MPUBOJ K FOPU3OHTAIBLHOMY
BaJIy MalIMHbI I IepepabOTKH U KAINOPOBKU KOPHETIJIOIOB.

e
) 18
e )

T
Mowment T n yriioBasa CKOPOCTh @ Ha Bally HUCIIOJIHUTCIBHOI'O MCXaHU3MaA IIPUBCIACHBI B

Tabm. 7.
Tabauua 7.
Hcxonusie BapuanTtst
JTaHHBIC 1 2 3 4 5 6 7 8 9 10
T, H-m 600 500 | 700 600 750 | 650 750 800 | 600 650
10, ¢t 2,5 3,5 3 2,2 2,4 2,7 2,6 1,2 3,5 4

TexHuueckoe 3agaHue 8. CHpOGKTI/IpOBaTL MEXaHUYECKUH IIpUBOJA K T'OPU3OHTAJIBHOMY

BaJIy ITHEKOBOTO TPaHCIOpTEpa
Eﬂ
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MowmenTt T u gactoTa BpalicHUsA N MIHEKa MCHOJHUTCIBHOTO MCXAaHHW3Ma IIPUBCJICHBI B

tabn. 8. Bua 3ameruieHus 3y0uaThIXx KoJec 3aKpbITOW 3y0uaToil mepemaud 3ajaeTcs
IpernojiaBaTeaem

Tab6mumna 8.
WcxonHbie BapuaHThl
JIaHHBIE 1 2 3 4 5 6 7 8 9 10
T, H-m 550 | 500 600 | 550 | 450 500 600 | 450 600 600
n, Mue! 100 115 90 110 120 105 95 115 100 100

Texuuueckoe 3ananue 9. CpoeKkTHPOBaTh MEXAHUYECKUN MPUBOJA K TOPHU3OHTAILHOMY
Bajly OapabaHa cMecUTes.



Mowment T u yacToTa BpamieHus N 6apadaHa UCTIOTHUTEILHOTO MEXaHU3Ma MPUBEICHBI B

Tabmn. 9
Tabmuma 9.
Ucxonnwie BapuanTst
JIaHHBIC 1 2 3 4 5 6 7 8 9 10
T, H-m 135 | 165 | 160 | 145 | 160 | 150 | 170 | 165 | 155 140
n,mmet | 100 | 160 | 120 | 110 | 145 | 150 | 130 | 180 | 140 | 200

Texauueckoe 3ananne 10. CipoeKTUPOBATh MEXaHUYECKUM TPUBOJ K TOPU3OHTATIHLHOMY
BaJly MEXaHH3Ma HAMOTKHU Ka0eJs Ha KaTyIKy
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VYcunue tsxenus Ft kabenst, okpy»Hasi CKOpPOCTb 0 Ha KaTylike U guameTp D karymiku
UCTIOJIHUTENIBHOTO MEXaHW3Ma NpuBeAeHbl B Tabu. 2.21. Bua 3aueruienus 3y04arhix Koiiec
3aKpBITOM 3yOuaToi nepenadn 3aJaeTcs npenojaBareaeM

Ta6muma 10.
Hcxonnsie BapwuanTsl
JTAaHHBIE 1 2 3 4 5 6 7 8 9 10
Ft, kH 6 55 6,2 5 4,5 7,4 6,3 7,6 8,5 6,5
Vv, M/c 06 |085] 09 0,7 0,75 085 ] 0,65| 0,8 0,95 0,95
D, M 012|018 0,14| 0,13 0,49 | 0,17 | 0,26 | 0,15 | 0,18 0,2







