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Mexanuka 3

(Haumenosanue OUCYUNIUHbL)

10 HAITPABJICHUIO MTOJATOTOBKH
20.03.01 TexnocdepHas 6€3011aCHOCTh

HaIpaBJIEHHOCTH (TIPOdUIIB)
be30macHOCTh TEXHOJIOTHYECKHUX POIIECCOB U IPOU3BOICTB

®opma o0ydeHus:: 3a09Has
I'oxg mabopa: 2019
O6mmas TpynoemMkocTh: 5 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 4
dopma KOHTPOJIsA KP, Hroro
Bun 3ansiTuit IK3aMEcH
Jlexuun 8 8
JlaGopaTopHble 8 8
[TpakTuyeckue 8 8
PyKOBOACTBO: KYpCOBbIE PabOTHI 0,5 0,5
[TpoMexxyToUHas aTTeCTAINS 0,35 0,35
KonrtakTtHas pabora 24,84 24,84
CamocTtosTenpHas padora 146,5 146,5
KoHTpoas 8,65 8,65
Hroro 180 180
( )
OOKYMEHT NOANMMNCAH
SNEKTPOHHOW NOAMUCHIO

Ceprudmkar: 0104768F0047AFD1BE454E686E7F34DD2B

Bnapgeneu: CenusaHoB AnekcaHap Cepreesuny

Oencteutenex: ¢ 08.11.2022 oo 08.11.2023
. J
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Crapuuii npenoaasarens banaxuuna A.A
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(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyTcTBYyeT

\ Penenzent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuruiHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yyeGHOTO
IUIaHa HAIlPABJICHUS TOJITOTOBKH
20.03.01 TEXHOC®EPHAA BE3OITACHOCTD

Cpok aeiicTBus padoueii nporpammsbl 10 21 nexadps 2024 r.
COI''TACOBAHO

JIMpeKTOp HHCTUTYTA
«VHXEeHEepHOH! U SKOJIOTUYECKON OE30MacCHOCTH

«__» 20 JL.H. T'opuna

(noonucw) (U.0. Damunus)

YTBEPXJIEHO

Ha 3acenannu xadenps
«HaHoTexHONI0TrMHN, MaTEPUATIOBEICHUE U MEXAHUKA»

(mporoxon 3acenanus Ne 2 ot «09» cents6ps 2018 r.).



Mexanuka 3

1. Ilean ocBOEHUNA TUCHUILIHHDI

Lens ocBOEHUs NUCUMIUIMHBI — JaTh CTYACHTaM 3HAHUS W HaBBIKK MO MPUMEHEHUIO
METO/Ia UCCIIEOBAHUS CBOMCTB MEXaHU3MOB M MAIlIMH U MPOEKTUPOBAHUIO UX CXEM, KOTOPHIE
SBIISIOTCS  OOIIMMHU JUUIsl BCEX MEXaHW3MOB HE3aBHUCHMO OT KOHKPETHOTO Ha3HAuYCHUS
MaIIUHBI, TPUOOpa UK armapara.

2. Mecto mucuuiuiaasl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPAaKTUKH, HA OCBOEHUHU KOTOPBIX Oazupyercs NaHHAs JUCIUILIMHA!
HauepTaTelbHas TEOMETpHUs, HHXKEHepHas rpaduka, METPOJOTHs, BBICIIas MaTEMaTHKa,
dusmuka, MexaHuka | ¥ MexaHHKa 2.

HI/ICHI/IHHI/IHLI U IIPAKTHUKH, OJISI KOTOPBIX OCBOCHHC HaHHOﬁ JAUCHHUITIIMHBI HeO6XOI[I/IMO
KaK IMpeACCTBYIOICC: MCXaHUKa 4, HaaACKHOCTh TCXHHYCCKHUX CUCTEM U TEXHOTCHHBII PHUCK,

MCTOABI OLCHKH

3 (PEKTUBHOCTH  MEPOIPHUATHH IO

obecrieueHnI0  TeXHOCHEPHOM

0€30MmacHOCTH, OCHOBBI IIPOEKTHUPOBAHUSI 3KOOMO3aIUTHBIX cucteM, OCHOBBI CAIIP.

3. Ilinanupyembie pe3yJibTaThl 00yUYeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUA
KOMIIeTeHII il
(Ko ¥ HAMMEHOBAHUE)

ILianupyembie pe3yJabTaThI
o0yueHust

OIIK-1 Cnocoben
YYUTHIBATH COBPEMEHHBIE
TEHJICHIIUU PA3BUTHS
TEXHUKH U TEXHOJIOTH B
obnactu TexHochepHon
0e30IMacHOCTH,
WU3MEPUTEIIBHON U
BBIYUCIIUTEIbHON
TEXHHKH,
UH(OPMALIMOHHBIX
TEXHOJIOTUH NpH
pELICHNH TUIOBBIX 33]1a4
B o0nactu
npodeccuoHaNbHOM
JNeITeIFHOCTH, CBSI3aHHOMN
C 3aIUTON OKPY KaroLIEn
cpenbl U obecrieueHneM
0€30MacCHOCTH YeJIOBEKa

OIIK-1.3 JlemoHcTpupyeT
3HaHUE OCHOB MEXAaHUKHU
nedhopMupyeMoro Tena,
TEOPUU IPOYHOCTH U
YCTaJIOCTHOT'O
paspylueHus U IPOBOJUT
pacueTsl IEMEHTOB
KOHCTPYKLHN

0 33JJaHHOU METOIUKE

3HATh:

- (opMBl M CTPYKTYypy THIIOBBIX
KHHEMaTHYECKUX IIETIeit;

- OCHOBHBIE BHJLI MEXaHHU3MOB U
MaIIMH, METOBI X (POPMUPOBAHUS
U IIPUMEHEHUS,

- CTPYKTYpy COBPEMEHHBIX U
IIEPCIIEKTUBHBIX ~MEXaHU3MOB U
MAIlIMH, HCIOJb3yeMbIX B HHX

MOJICUCTEM U (DYHKIMOHATBHBIX
y3J10B;
- IIPUHIUIIBI PabOThI, TEXHHUYECKHE,

KOHCTPYKTHUBHbIE 0COOEHHOCTHU
pa3pabaTeIBa€MbIX "
HCTIOTH3YEMBIX TEXHUYECKHIX
CPEICTB;

- TEXHOJIOTHIO TPOCKTUPOBAHMUS,
MIPOU3BOJICTBA U HKCILTYaTALNIO
W3EIUN U CPEACTB

TEXHOJIOTHYECKOr0 OCHAILIEHHUS.

YMmers:
- HUCIIOJIL30BAaTh METOABI aHAIN3a U

CHUHTE3a palMoOHAIBHON
CTPYKTYPHO-KHUHEMATHYECKOU
CXEMBEI, IIPOEKTUPOBAHUS

YCTpOMCTBA 1o 3aJIaHHBIM




dopmupyemble U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHH S
KOMIIeTeHIInii
(Ko ¥ HAMMEHOBAHUE)

ILiianupyembie pe3ybTaThl
o0yueHust

KpUTEpUsM,
- HCIOJIb30BaTh METOIBI pacyera
TUIIOBBIX KHHEMAaTUYECKUX CXEM.

Bnanets:

- HaBbIKAMU MPOBOJUTH PACUEThHI
OCHOBHBIX napameTpoB
MEXaHU3MOB 30 3aJIaHHBIM

YCIOBUSAM  C  MCIIOJIb30BaHUEM
rpaUyYecKuX, aHATUTUYECKUX U
YUCJIEHHBIX METO/IOB BHIYUCIICHUM.




4. CTpyKTYypa H coJepKaHue TUCUUIINHBI

®DopMbI TEKYLIETO

Bun N KOHTPOJIA
Mony1b (pasaen) yueBHoii HaI/IMeHOBaHIfe TeM 3aHATHH Cemectp Oo0bem, | banabl | UaTepakTHB, (HaMMeHOBaHMe
(yueOHoOIi padoThI) 4. 4.
padoThI OLICHOYHOI'0
CpeACTBA)
Monaynsl JIex OcHoBuble ousTHd TMM. Ananus 4 1 - OtueT o
CtpykTypa JIab Y CHHTE3 PHIYa)KHBIX MEXaHNU3MOB 2 mabopaTopHBIM
MEXaHU3MOB CP 12 [paboTam, KypcoBas
pabota
Mopyns 2. Jlex Kunematnueckuit ananus 4 1 - Otuet no
Kunemarnueckuii |Ilp PBIYAKHOI'O MEXaHU3Ma METOJIOM 2 MPAKTUYECKUM
QHaITN3 CP muarpamm. [1manel ckopocTeii u 12 paboTam, KypcoBas
MEXaHU3MOB YCKOpEeHUH paboTa
Monyns 3 Jlex Onpenenenue BHEIHUX cuil. Pacuer 4 1 - Ortuer o
Kunerocrarnueck |IIp rpynn Accypa. Onpenenenue 2 [MPaKTUYECKUM
Wi aHaIIn3 ITA YPaBHOBEUIMBAIOLIEH CUIbI. Ppruar 0,35 paboTaM, KypcoBas
MEXaHU3MOB CP XKyxkoBckoro. 12 pabota
Monyns 4. JIek Turbl KyJIaUKOBBIX MEXAHU3MOB. 4 1 - Ortuer 1o
KynaukoBble ITp CuHTe3 KyJauKOBBIX MEXaHU3MOB 2 MPaKTUYECKUM
MEXaHU3MBbI CPpP 12 [paboTamM, KypcoBas
abota
Monyis 5. Jlex OBoJIbBEHTHOE 3y0Uaroe 4 2 - Oruer no
3yOuareie JIab 3anenieHne. Kunemaruka 3y0uarsix 2 lmabopaTopHbIM 1
nepeaayn ITp nepenay. [Inmanerapuslie nepenayn 2 MPaKTUYECKUM
CP 12 paboTtam, KypcoBas
paboTa
Monyns 6. Jlex Pa6ora m momuocTs. KIIJI. 4 2 - Ortuer 1o
Jlunamuka mamut |J1ab Konebanus B mammHax. 4 imaGopaTopHOI
IIp VYpaBHoBemuBanue. Jlunamudeckas 2 pabote
KPII OamaHcHpOBKa pOTOpa 0,5
Cp 98,5




®opMbI TEKYLIETO
Bu . KOHTPOJIA
! . HaumeHnoBaHmue TeM 3aHATHH Oo0bem, | banabl | UaTepakTHB, P
Monayab (pa3aea) yueOHoM . Cemectp (HauMeHOBaHUe
(yueOHoOIi padoThI) 4. 4.
padoThI OLICHOYHOI'0
cpeacrsa)
Kontposnb Kontposnb N3yueHre KOHCIIEKTOB JICKITUH, 4 8,65 - Hrorosoe
MOATOTOBKA K JIA0OPAaTOPHBIM TeCTUPOBAHUE
3aHSATHUSIM, BBIIIOJIHEHUE
MPAKTUYECKUX 3aJJaHHI],
TECTUPOBAHUE
Hroro:; 180 -




5. O0pa3oBaTeibHbIE TEXHOJIOTHU

[lpn peanuzanum pucuuIUIMHBL (y4eOHOTO Kypca) HCHONB3YeTCsS TEXHOJOTHS
TPaJUIIMOHHOTO OOy4YeHHMs — OpraHu3anus y4eOHOro mpolecca B By3e, BKIIOYAOLIAs
JEKINYU, TMPAaKTUYECKUEe U J1adopaTOpHbIe pPabOTHI, KypCOBOH IPOEKT, OCHOBAaHHAas Ha
JIEKIIMOHHO-3a4e€THOU (popMax 0OydeHusl.

6. MeToauyeckne yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

[lepen BBHINOTHEHHWEM NPAKTUYECKUX M JAOOPATOPHBIX pPadOT CTYIACHT JOJKEH
npopaboTaTh TEOPETHYECKUI MaTepual 1o TeMe paboThl, OQOPMHUTH OTUET, 3AIMUTHTH paboTy
y MPeToIaBaTels.

7. OueHOYHBIE CPEICTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemect Koa xonTposmmpyemoi HaumeHoBaHue
P KOMIIETEHIIMHU (MJIM ee YACTH) OLIEHOYHOI0 CPeACTBA
4 OIlK-1 Omuemsl no 1a60pamopHvim pabomam
Nel-4

Omuemul no npakxmu4eckum pabomam
Tecmoegvie 3a0anus Nel-500
Bonpocut k sxzameny Nel-60

7.2. TunoBble 3alaHUSl WJIM HHbIe MaTepHAJIbl, HEOOXOAUMBbIE JIsl TEKYIIero
KOHTPOJIA

7.2.1. OT4eTnI MO JTAOOPATOPHBIM padoTam
Tunossle NpuMepsbl 3a1aHui

JladopaTopnas padora Nel «Ctpykrypa mexanu3smoB. [locTpoenue moJio:keHuii 3BeHbEB
U TPAEKTOPHUIi O0TAEJbHBIX TOYEK MEXaHNU3Ma)

dopma oTyeTra

HasBanue nabopaTtopHoii paboTHI.

1. HaumeHoBaHuE MEXaHU3MA

2. Kunemaruyeckas cxemMa MEXaHHU3Ma.

3. XapakTepucTuKa KHHEMaTHYECKUX Tap:

[ToaBMXHOCTH MaphbI Kakas mapa: Beiciias wiu
3BeHbs, 00pazyroNIe

(O]IHO- nim HU3IIadg; BpalqaTciibHas

napy
IIByXHOIIBI/I)KHaH) HJIN MOCTYNATCIIbHAA

O0o3HaueHue
mapel

4.CteneHb NOABMKHOCTH MEeXaHU3Ma
W =3n-2p, —p,,
rae N — YKCJIO NOABMKHEIX 3BEHHEB MEXaHU3Ma,

P1 — KOJIMYECTBO OJHONOJABMKHBIX KHHEMAaTHYCCKUX IIap B MEXaHU3MC,
P2 — KOIMYECTBO ABYXIIOJABHMIKHBIX KHHECMAaTHYCCKUX I1ap B MCXaHNU3ME.




5. Kunematuueckas cxema psjia ocae10BaTeIbHbBIX MOJI0KEHUIH MEXaHU3Ma B 3aBUCUMOCTHU
OT TOJIOKECHHUSI BEIyIIIEer0 3BeHA JUIsl MEXaHM3Ma, 3aJJaHHOTO B 1abopaTopHoit padoTte No 1.

6. Omnpenenenre MacmTabHOTrO Ko puImeHTa riaHa mojJoKeHU MexaHu3ma.

JladopaTopnasi padora Ne2 «IBoIbBEHTHOE 3y0UuaToe 3alenjieHue)

®opma oTyera

HasBanue nabopaTtopHoii paboTHI.
1. BerueptuTh 3yObsi 3BOJIBBEHTHOTO POQHIIS KOJIEC METOAOM OOKATKH.
2. PaccunTaTh OCHOBHBIC ITapaMeTPHI HYJIEBOTO U MOJIOKUTEIHHOTO KOJIEC.

HAMMEHOBAHUWE | OBO3HAYEHUE | HYJIEBOE [NOJIOXUTEJIBHOE

KOJIECO KOJIECO
Yucio 3y6beB z 2, = d; _ 2, = d,

m m

JlnameTp OCHOBHOI ds dg, =d,cosa | d;, =d,cosa =
OKPYXHOCTHU =
Yron npoduis perku a a =20 a =201
[lar 3anemienus P P=mm= P=mm=
Koaddunment X x =0 X, = (17-z,) _
KOPPEKIHH 17
AbcomoTHOE a 0 a=mxz=
CMCIIICHHE
WHCTPYMEHTA
TommuHa 3y6a 1o S $1=0,5P= $2=0,5P+2mxtg ¢ =
JIEIUTEIIBHON
OKPY’KHOCTH
VYrou 3anerieHus B ay, inver, = inver + 2(% +X,) tgar =
cOopke L1,
MexueHTpoBoe Oy a, =0,5M(z, +2,)- cosar _
paccTosiHue CoSa,
Panuyc oxpyxHocTH re rei=ri-1,25m= | rf2=r2-1,25m+mxz=
BITQ/IMH
Pagunyc okpyxHOCTH la rat=aw-(re |ra=aw-(rn+0,25m)=
BBICTYIIOB +0,25m)=
Koaddumuent g, o as _
MIEPEKPBITUS * Pcosq,

3. TlocTpouTh KapTHHY YBOJBBEHTHOTO 3allCTUICHUS.




JladopaTopnasi padora Ne3 «KnuHemaTunueckuii aHaIU3 3y04aTbIX MEXaHU3MOBY

®opma oTyera

1. O3HAaKOMHTBCS C YCTPOHCTBOM HCCIICTyEMbIX MEXaHH3MOB.
2. 3anoyHUTh NpUBEAEHHBIC HUXKE TabIuLIb (Tab.1, 3amoaHeHa B KaueCcTBe MpUMeEpa).
Tabmuna 1 (s nianeTapHbIX MEXaHHU3MOB)

Tun uccieagyeMoro MexaHusma M
€ro KuHeMaTuhyeckas cxema (Ha
CXeMe  YyKa3pIBalOTCA  HOMepa
KOJIEC)

7
=)
Lét_a:: 2' EA

e _’7*.
=
-~
Tun oOpaimeHHOro MeXaHu3Ma | 5 JIByXCTyIeHYaThIi
€ro KHHeMaTH4ecKas cxema T £ 1-a CTYIIEHb c
p Ledd
z +;{ BHEIIHUM
T o 3alIETIIICHUEM;
2-5 C BHYyTPEHHUM
L ld o )
w7 | Y
<
B

Yucna 3yobeB Kosec

21=20 7z,=30 z,'=20 z3=70

dopmyina U pe3yibTar
OIIpEIeJICHUS [IEpeAATOYHOr0
OTHOIIECHHUS IUIAHETapPHOT O

MEXaHHu3Ma oT HCHTPAJIBbHOI'O
KOJICCa K BOAUITY

Un®=1-Uns™
Unu®=1-Un3H)

®opmyna 51 pe3yabpTar
OIIpeEICHUS NEPEJaTOYHOTO
OTHOIIIEHUS o0OpanieHHOro
MeXaHu3Ma

U1 =(22/23)x(21/22)x(-1)?=(30x70)/(20x20)=5,25

Yron noBopoTra BogWIa IpU
OTIBITHOM OIIpEeIeIEHU U
[IepeJaTOYHOr0 OTHOLIEHUS

Pr=360°

Yron IOBOPOTA BEAOMOTO
LIEHTPAIBHOTO KOJIeca

Hepe;[aTquoe OTHOIICHHC,
IMOJIYUYC€HHOC OIIBITHBIM ITYTEM

Tabnuua 2 (s quddepeHnmaabHoro MexaHu3mMa ¢ KOHUYeCKMMHU KOJIeCaMHt)

CXCMC YKA3BIBAKOTCA HOMEpPA KOJ'ICC)

Tun HCCIICAYEMOI'0 MEXaHU3Ma U €ro KNHEMAaTUUYCCKaa CxeMa (Ha

Tun n KMHeMaTH4decKas cxeMa O6paHIGHHOF0 MEXaHH3Ma

Uwnca 3y0beB KoJiec

00panieHHOro MeXaHn3Ma

q)OpMYJ'Ia N pE3yJIbTaT BBIYHUCJIICHUA TNICPECAATOYHOTO OTHOMICHUSA

Tun W KuHEMaTH4YecKas Ccxema IJIAHCTAPHOI'0  MCXAHHU3MaA,




MOJyYeHHOTO U3 AU (depeHIralIbHOT0  MeXaHu3Ma  IIyTeM
3aKpEeIUICHUs OTHOTO M3 HEHTPATBHBIX KOJIEC

@opmyiia U pe3yibTaT BBIYMCICHUS NEPEAATOYHOTO OTHOUIEHUS
IJIAHETAPHOI'O MEXaHU3Ma:

a) MpHU BEIyIIEM BOJUJIE;
0) Mpu BeayIIeM IEHTPAIbHOM KOJIECEe

VYron IMOBOPOTa BOoAWJIA IMPHU 3AKPCIIJIICHHOM HCHTPAJIbHOM KOJICCC

Vron IMOBOPOTa HEHTPAJIbHOI'0 KOJIECA

VYo noBopoTra BoAMIA IPH 3aKPEIIEHUU APYTOro LEHTPaIbHOIO
KoJieca U 0CBOOOXK/IEHUH I1EPBOT0

VYrox noBOpoTa JIpyroro HEHTPAILHOT0 Kojieca

KpaTKOC ONMUCAHHUEC U PEIVIAMEHT BBIINIOJTHCHUA

1. HemocpeacTBeHHO Ha J1abOpaTOpHBIX paboTax B TOTOBYIO yxke (OpMy, 3aHOCSATCS
UCXOJIHBIC JaHHBIE J1TA0OpaTOpHOW palOThI, pe3yabTaThl HAONIONEHUWH, a 3aTeM JenaeTcs
00paboTKa NOTYYEHHBIX MaTEPUAJIOB, AaHAJIU3 U BBIBOJ.

2. 3anucu B OTYETax JOJKHBI ObITh YETKMMHU, BBIIIOJHEHHBIMH YE€pHUJIAMHU (IIACTOM),
KpOMe KpacHOro 1seTa. M0oXHO HCII0JIb30BaTh KOMIIBIOTED.

3. Cxemsl, 4epTeKU, BEKTOPHBIE MHOIOYI'OJBHUKH BBINOJIHIKOTCA C IPUMEHEHHEM
YEepPTEKHBIX HHCTPYMEHTOB C COOJIIOJICHHEM POTIOPLIUI H MacITaboB.

4. Oruersl 1o nabopaTopHbIM paboTaMm, oGOpMIICHHBIE HAIJIEKAIIIM 00pa3zoMm,
3alllMIIAI0TCs CTYAGHTOM B HA3HAUEHHOE MPEIN0/1aBaTeNIeM BpeMSI.

Kpurepun onenkmu:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTYACHTY, €CIIM OH 3aIlUTHII Ja0OpaTopHyIo padoTy,
C/leJ1aB BBIBOJIbI U OTBETHB HAa KOHTPOJIbHbIE BOIPOCHI;

- OII€CHKa «HEC 3a4YTCHO», €CJIN CTYACHT HC CACJIa]l BBIBOALI 110 pa60Te 1 HC OTBCTHUI Ha
KOHTPOJIBHBIC BOIIPOCHI.

7.2.2. Tunosoe 3a5anue 1J1si NPAKTHYECKUX 3aHATHI

X
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Bapuant Nel 3ananue as IpakTHYeCKuX 3aHsATuil 1-4

1. CrpyxTypHBIif aHaIHU3
2. Kunemaruueckuii aHanm3
3. KunerocraTuieckuii pacuer
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PaGoty npuHsin CTYJEHT
KoncynbTant MperoaBaTelib

KpaTKOC OIMUCAHUEC U PEIVIAMEHT BBIIIOJTHCHUS

1. 3anucu B OTYETaX JOKHBI OBITH YETKUMHM, BHITIOJIHEHHBIMU YEpHUJIAMU (ITacTOM),
KpOME KpacHOro 1BeTa. MOYXHO HCI0JIb30BaTh KOMIIBIOTED.

3. Cxewmbl, uyepTeXd, BEKTOPHbIE MHOTOYTOJBbHUKH BBIIOJHSIOTCS C MPUMEHEHUEM
YEepPTEKHBIX HHCTPYMEHTOB € COOJIIOJIEHUEM MPONOPLUI U MacIITaboB.

4. Otyersl 1O TpaKTUYECKUM padoTaM, O(OPMIIEHHBIE HaJUIekKAlIUM 00pa3zoM,
3aIMIIAIOTCS CTYACHTOM B HA3HAYEHHOE NPENOIaBaTENIEM BpEMSL.

Kputepun onenkn:

- OLCHKA «3a4YTCHO» BBICTABIIACTCA CTYHACHTY, €CJIW OH BLIITOJHHII pa60Ty 1 OTBCTHII HA
KOHTPOJIbHBIC BOITPOCHI;

- OLIEHKA «HE 3a4YTE€HO», €CJIM CTYAEHT HEe BBIIOJIHWI WM cJeiai rpyOble ommOKku B
paboTe U He OTBETUJI Ha KOHTPOJIbHBIE BOIIPOCHI.

7.2.3. TunoBoe 3a1aHue 1AJisl KYpCOBOi padoThI

3ATAHUE 1



N° |nA | rAB, | IB
B.|l mm [ C,
1 18001 80 (320
2 [775] 90 (350
3 [750] 100 1400
4 [725] 110 1440
5 [700] 120 1480
6 [650] 140 |560
7 1600] 150 1600
8 [550] 160 1640
9 [500/ 170 1680
10 14501 180 (720
N n, O%un Pv\Pa | P3| Y min h, ZBC,
o M
l;pa rpa ipa rpazn Y
11350 12 160 (12 |45 4 |18/
2 (250 10 {80 [10 |45 3 1100
3 1450 88 (94 (88 |45 3 196
4 1420 10 184 (10 |45 4 114
5 1425 11 126 (11 |45 4 1120
6 (435 96 188 196 145 3 1102
71430 10 22 (10 |45 3 1108
8 1415 11 {30 [11 |45 4 1129
9 1400 92 |56 (92 |45 3 196
1 {490 84 [82 (84 |45 2 180




1
Ne |21 |2 |2 (2 |2 |Z |Z7 | ml .
4 |4/ |5 |5 |6 , i LV
MM 4 :
1 (1431 |22 [25]70 |2 e _E’I_[ /-
014 |60 =17 57 + U
2 |15(2 |1 |3 |1 |21|60 |15 4H ;
1|5 |08 = 1V
3 |18 |3 |1 |2 |1 (22|58 |25
014 |1 4
4 11512 |1 |2 |1 [21|57 |35
016 |35
5 |[14(2 |1 |2 |1 |23|60 |3
1|7 14 |4
6 |17 (2 |1 |2 |1 |24 |63 |2
8 |6 |45
7 11912 |1 |3 |1 |30|76 |3
6 /8 |0 |6
8 |[15(2 |1 |2 |1 |26|66 |2
5 |5 |7 |4
9 |14 12 |1 |2 |1 |30(|75 |25
6 |4 |6 |5
10120 (3 |1 |2 |1 |[35(|85 |15
0 |8 |4 ]5
Crynenr
I'pynma
[IpenonaBarens

TeMbl MUCHLMEHHBIX paﬁoT

Ne i/

Tembl

1 HpOGKTHpOBaHI/IC INJIOCKHX MCXaHU3MOB

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINIOJTHCHHUSA

Coneprkanne KypcoBoi paboThI (TepedeHb Mo IeKAIUX pa3paboTKe BOMPOCOB, pa3IeiioB):

- KHHEMaTUYEeCKU aHallu3 PhIYa)KHOTO MEXaHU3Ma,

- KHHETOCTaTHYECKHUH aHaJIN3 PBIYA’)KHOTO MEXaHU3Ma,

- CHHTE3 KyJauKOBOTO MEXaHU3Ma,

- KHHEMaTHKa 3y0uaToil mepenayu.

OpHEHTUPOBOYHBINA TEepeueHb TpaUuecKOro M WIUTIOCTPATHBHOTO Marepuana — 4 nmcra

dopmara A2

Cpok caum CTyIGHTOM 3aKOHYEHHOU KypCcOBOW paOOThI — 3aueTHas Heslesl.

Kpurepum oueHku:

OneHku

Kpurepuu u HOpMBI OLICHKH

«OTIIMIHO»

3aaHue Ha KypCOBYIO PalOOTy MOJTYYEHO BOBPEMS.
PacueTsl BBIOMHSJIOCH PUTMHUYHO, COTJIACHO Y4eOHOM
mporpamMme. 3aMeudaHuss 1O pacdeTaMm  YCTPaHsUIUCh
cBoeBpeMeHHO. ['paduyeckas 4acTh BBHITIOJIHEHA aKKYPATHO,




u orBevaeT BceM TpedboBanusm 'OCT u ECK/I.

[Ipu 3ammre KypcoBOil pPabOTHI CTYIAeHT 0O0s3aH
3HaTh: 1.  Teopernueckuii = marepuan  (OTBEYaTh
npuOIM3UTENBHO Ha 95 % BOMPOCOB.)

2. OcoOeHHOCTH IPOSKTUPOBAHUS MEXaHU3MOB
3. AJIrOpuTMBI PacyeTOB.

«XOPOLIOY» 3amanue Ha KypcoBYIO pabOTy MOJYyYeHO BOBpEMS,
pacyeThl BBINOJHUIMCH C 3amo3janveM Ha 1 — 1,5 "Hepenu.
3ameuaHusi yCTpaHSUIUCh CBoeBpeMeHHO. Ha Bormpocsl
TEOpUU CTYIAEHT J0JbkeH nathb 10 80% mpaBHIbHBIX
otBeToB. ['paduueckas dYacTh BBIOJIHEHA AaKKypaTHO, M
orBeyaer Bcem TpeboBanusm ['OCT wu ECK], Ho
JIOMYCKAIOTCSI HETOYHOCTH.

«YIOBIETBOPUTEIHHO 3amaHue Ha KypcoBYyIO pabOTy IMOJy4eHO BOBpEMs,

pacyeTsl MO0 KypCOBOMY MPOEKTUPOBAHHUIO BHIMOJHSIINUCH C
3ano3ganueM Ha 1 — 1,5 Henenu. PacueTsl BHINOJIHSUIUCH HE
BOBpEMS. bBospmioe  KONMMYECTBO — 3aMe4YaHUWA IO
odopmiienuto rpaduueckoit yactu. Ha Bompockl Teopuu u
OCHOB KOHCTPYMPOBAHHUS CTYJEHT JOJDKEH J1aTh HE MEHee
40% npaBUIIbHBIX OTBETOB.

«HEYJIOBJIETBOPUTEILHOY 3aaHue Ha KypcoBYIO paOOTy IMOJIy4€HO BOBpEMSI,

pacyeTsl M0 KypCOBOMY IPOEKTUPOBAHHUIO BBINOJIHSINCH C
3ano3nanueM Ha 1,— 1,5 mecsua. AJropuTMbl pacueToB He
OCBOEHBI, MHOTO 3aME€YaHUi 10 0(hOPMIICHHUIO IpadUuecKoit
9acTH KypcoBO# paboThl (MOJTHOE OTCYTCTBHE 3HAHWUHU IO
I'OCT u ECK]). bonbmue mpoOenbl B 3HAHUSX TaKHX
JTMCUUIUIMH KaKk WH)XXEHEpHas rpaduka, COMpPOTHUBICHHE
MarepuaioB, TeopeTuyeckass MexaHuka u T.1. [Ipu 3ammure
KypCOBOHM pabOThl CTy/IEHT HE MOXET 000CHOBATh BHIOOp U
pacuer TOW WJIM MHOM CXeMbl. TeOopeTHYecKui MaTrepuan
CTYJEHT 3HAeT NPUOIU3UTENBbHO Ha 5 %.

7.3. OneHouHble cpeacrea s l'[pOMC)KyTO‘lHOﬁ arrecralium no urToramMm

OCBOCHHUSA JUCHHUIIJINHBI

7.3.1. Bonpocsl K NPOMEKYTOYHOM aTTeCTALMHA

Cemectp 4
Ne
o/ Bonpocsl k 3auery
1 Yro Takoe MeXaHMKa MAIllMH U €€ Pa3Zeiibl C yUeTOM COBPEMEHHBIX TEHACHIIMNA Pa3BUTHUSA
TEXHUKHU B paMKax paCcdyCcTOM 3JICMCHTOB KOHCTPYKIINHN
2 Ilepeuncnnre OCHOBHBIE OHATHS U onpeneseHus kypca TMM ¢ yueToM cOBpEMEHHBIX
TCHACHIWHW PA3BUTHA TCXHHUKHU B paMKaX pacucToOM 3JICMCHTOB KOHCTPYKIUHU
3 Urto TaKoeVCprKTypHLH‘/'I a”HaJIM3 MEXaHU3Ma LIeIH, 3a1a49i C YYETOM COBpel\iIJeHHBIX
TEHJCHIIMNA pa3BUTHUS TEXHUKH B PAMKaxX pacueTOM 3JIE€MEHTOB KOHCTPYKLUHI
4 KaxoBa cTtpykTypHas popmysia mI0CKUX MEXaHHU3MOB C YU€TOM COBPEMEHHBIX TEHIACHITUN
pa3BUTHUS TEXHUKH B pAMKax pacueToOM 3JIEMEHTOB KOHCTPYKIIHH
[lepeuncnure KHUHEMaTHYECKHE Mapbl U UX KJIACCU(PUKALNIO, YCIOBHOE N300pakeHne
5 | KUHEeMaTHYECKUX Map C y4eTOM COBPEMEHHBIX TeHICHIIUH pa3BUTUS TEXHUKH B PAMKax

pacyeToOM IEMEHTOB KOHCTPYKIMHI




Bomnpocsl k 3a4ery

KakoBa xaccudukanus miocKux MeXaHu3MoB (TPpyIIbsl AcCypa) ¢ y4eTOM COBPEMEHHBIX
TEH/ICHIIMH pa3BUTHsI TEXHUKU B paMKaX pacdeToM 3JI€MEHTOB KOHCTPYKLUHI

Kak npoucxoauT ocTpoeHHe IIIaHOB CKOPOCTEH U YCKOPEHUM U1l KPUBOILIUITHO-
IIOJI3YHHOI'O MEXaHU3Ma C y4€TOM COBPEMEHHBIX TEHICHIMI Pa3BUTHS TEXHUKHU B paMKax
pac4yeToOM IEMEHTOB KOHCTPYKIUHI

Kak nporcxoaut noctpoeHue miaHoB CKOPOCTEH U YCKOPEHH ISl KPUBOIIMITHO-
KOPOMBICJIOBOTO MEXAHU3Ma C YU€TOM COBPEMEHHBIX TEHJCHIIMN Pa3BUTHS TEXHUKH B
paMKax pacueToM 3JeMEHTOB KOHCTPYKUUN

Kak mpoucxoaur ocTpoeHHe IIIaHOB CKOPOCTEU U YCKOPEHUM IS KYJIMCHOIO MEXaHU3Ma ¢
Y4€TOM COBPEMEHHBIX TEHJCHIIMI Pa3BUTHs TEXHUKH B pAMKaX pac4eTOM 3JIEMEHTOB
KOHCTPYKLUU

10

Kak nmporcxoaut noctpoeHue miaHoB MOJ0KEHUI KPUBOUIUITHO-TIOJI3YHHOIO MEXaHU3Ma C
Y4ETOM COBPEMEHHBIX TeHJICHIIUM Pa3BUTHUSI TEXHUKU B PAMKaX PacueToOM 3JIEMEHTOB
KOHCTPYKIUN

11

Kax MMPOUCXOAUT OIIPCACIICHUEC CKOPOCTU U YCKOPCHUA METOAOM JUarpaMm € yaeToM
COBPCMCHHBIX TeHI[eHI_II/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX paCudCTOM 3JICMCHTOB KOHCTp}/'KI_[I/Iﬁ

12

B 4eMm 3akiarouaeTcs KHHEMaTUUYECKOe HCCIICAOBAHUC PBIYAKHOT'O MCXaHU3Ma
AHAIIUTUYCCKUM METOJOM C YYHETOM COBPEMCHHBIX TGH[[GHLII/Iﬁ Pa3BUTHA TCXHUKH B pPaMKax
pacuCToOM 3JICMCHTOB KOHCTpYKI_[I/Iﬁ

13

KakoBEI OCHOBHBIC 3ala4i JUHAMHUYCCKOIro aHajin3a MCXaHu3Ma € y4€TOM COBPEMCHHBIX
TeH,I[CHI_[I/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX pacucTOM 3JICMCHTOB KOHCTPYKLII/Iﬁ

14

Kakwne ZIGfICTByIOT CHIJIbI, IIGI>'ICTBYIOHII/IC Ha 3BCHbA MCXaHH3Ma B paMKax pCIICHUS TUITOBBIX
HHXXCHCPHBIX 3aaa4 ITPpH IPOCKTHUPOBAHUU I[eTaJ'Ieﬁ " y3JIOB MAIIMHOCTPOCHHUS C YUCTOM
COBPCMCHHBIX TCHIIGHHI/Iﬁ Pa3BUTHA TCXHUKHU B paMKax pacd€ToOM 3JICMCHTOB KOHCTPYKIII/II;'I

15

Jaiite onpeneneHue Cuil MHEPLUH JUI 3B€HA, COBEPIIAIOLIETO III0CKONapalieIbHOe
JBUKEHHE C yUETOM COBPEMEHHBIX TEHACHIIUN Pa3BUTHUS TEXHUKU B paMKaX pacueToM
JIEMEHTOB KOHCTPYKIMM

16

JaiiTe onpeaeseHne CUII MHEPLMHU JUIA 3BEHA, COBEPIIAIONIETO BPAIATEIbHOE IBHKEHHUE C
Y4ETOM COBPEMEHHBIX TEHICHLIUN Pa3BUTHA TEXHUKU B PAMKaxX Pacue€TOM 3JIEMEHTOB
KOHCTPYKLUH

17

B yem 3akiaroyaeTcs CUIOBOM PaCUCT KPUBOIIHUITHO-TIOJIBYHHOI'O MEXaHU3Ma C YUCTOM
COBPEMCHHBIX TeHJIGHHI/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX pacucToOM 2JICMCHTOB KOHCTp}IKIII/Iﬁ

18

B yem 3akiaro4yaeTcs CUIOBOM PaCUCT KPUBOIIHUITHO-KOPOMBICIIOBOI'O MCXaHH3Ma C YyUCTOM
COBPEMCHHBIX TGH}IGHHI/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX pacucToM 3JICMCHTOB KOHCTPYKIII/II\/'I

19

[aiite onpenenenue peakuuii B KWNHEMaTHYECKUX M1apax C y4ETOM TPEHUS C YYETOM
COBPEMEHHBIX TEHJACHLUN Pa3BUTHs TEXHUKHU B PAMKAX PaCY€TOM DJIEMEHTOB KOHCTPYKIIMM

20

Jaiite onpeneneHne ypaBHOBEIINBAOIIEH CHIIBI IPU MOMONIIM pbryara XKyKoBCKOro ¢
Y4E€TOM COBPEMEHHBIX TEHJEHIINI pPa3BUTHS TEXHUKH B pAMKax pacyeToOM JIEMEHTOB
KOHCTPYKLUH

21

Kakoe Ha3HayeHME 1 BU/bI KyJIaUKOBBIX MEXAHU3MOB C yUE€TOM COBPEMEHHBIX TEHIACHIINN
Pa3BUTHS TEXHUKH B PAMKAX Pacuye€TOM IEMEHTOB KOHCTPYKIIUI

22

Kakue Bubl 3aMbIKaHMs BBICIIEN Mapbl KyJIaUYKOBBIX MEXAHU3MOB C YUETOM COBPEMEHHBIX
TEeHJCHUNN Pa3BUTHS TEXHUKHU B PAMKAX PACYETOM JIEMEHTOB KOHCTPYKIIMH

23

Kakue 3aK0oHbI ABM)KEHUS TOJIKATENS C yUETOM COBPEMEHHBIX TEHACHIIMNA Pa3BUTUS TEXHUKH
B PAMKAX PacyeToOM NIEMEHTOB KOHCTPYKIIHI

24

Kakue (baSOBLIe YTJIbI KYJIAUKOBOT'O ME€XaHU3Ma, MCTO O6paH_ICHI/ISI ABHUKCHUS C YUCTOM
COBPEMECHHBIX TeHJIeHHI/Iﬁ Pa3BUTHA TCXHUKH B paMKaX pacd€ToOM 3JICMCHTOB KOHCTPYKIII/Iﬁ

25

Kax MPOUCXOIUT IMOCTPOCHUC rpaq)m(a NEPEMEIICHHUA TOJKATEIA B KYJIAUKOBOM MEXAaHU3ME
C Y4€TOM COBPCMCHHLIX TCHIICHI_[I/II\/'I PAa3BUTHA TCXHUKU B paAMKaAX paCcuCcTOM 3JICMCHTOB




n/n
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KOHCTPYKLUH

26

Kakue ObIBaroT yriibl 1aBiI€HUS U Nepelaun ABHKEHHS KyJIauKOBOI'O MEXaHU3Ma C yUYEeTOM
COBPEMEHHBIX TEHJCHIUN Pa3BUTHsI TEXHUKHU B PAMKAX PacyeTOM 3JIEMEHTOB KOHCTPYKIIMM

27

Maiite onpenenenre Rmin Kynayka ¢ HoCcTynaTelIbHO-ABMKYIIHUMCS TOJIKATEIEM C yUETOM
COBPEMEHHBIX TEHICHIMN Pa3BUTHsI TEXHUKHU B PAMKAX pacyeTOM 3JIEMEHTOB KOHCTPYKLIHN

28

I[aﬁTe OIIPECACIICHUC ITOJOXKCHHUA HEHTPA BpallICHUA KyJladyKa JJIs KyJIa4YKOBO-
KOPOMBICJIOBOT'O M€XaHHU3Ma € y4€TOM COBPECMCHHBIX TCHACHIIUN Pa3BUTHA TCXHUKU B
paMKax pacd€ToM 3JICMCHTOB KOHCTp}IKHI/Iﬁ

29

B uem 3akirouaercst KUHEMaTHKa 3yOuaThIX Iepeaay ¢ y4eTOM COBPEMEHHBIX TEHICHIUI
pa3BUTHUS TEXHUKH B PAMKax pacue€TOM 3JIE€MEHTOB KOHCTPYKLIHN

30

KaxoBo NEPECAATOYHOC OTHOMICHUEC ITOCICA0BATCIILHOI'O psAaa 3}76anle KOJIEC C YUCTOM
COBPCMCHHBIX TCHI[GHI_II/Iﬁ Pa3BUTHA TCXHHUKU B paMKaX PacucToOM 3JICMCHTOB KOHCprKI_II/Iﬁ

31

KaxoBo NeEpeAATOYHOC OTHOMICHUE CTYIICHYATOI'O psaa SY6LIaTbIX KOJIEC C YUETOM
COBPCMCHHBIX TCHIICHIII/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX pacucToOM 3JICMCHTOB KOHCTp}IKIII/Iﬁ

32

Kaxogo nepeaaTo4YHoC OTHOMICHHUC ,Z[I/I(b(i)epeHL[I/IaHBHOFO MEXaHHU3Ma € YUCTOM
COBPCMCHHBIX TCHIIGHIII/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX pacuCToOM 3JICMCHTOB KOHCTPYKIII/H\/JI

33

KakoBo nepenaToyHoe OTHOLICHHE IUIAHETAPHOIO0 MEXaHNU3Ma C YyUYETOM COBPEMEHHBIX
TEHJCHUMH Pa3BUTHU TEXHUKU B PAMKAX PACYETOM IEMEHTOB KOHCTPYKIIMM

34

Kakue ciocoOb! Hape3aHust 3y0uaThiX KOJEC C Y4EeTOM COBPEMEHHBIX TEHICHIIMNA Pa3BUTUS
TEXHUKH B paAMKaxX pacyeTOM dJIEMEHTOB KOHCTPYKLUN

35

Kak mpoucxonut o6pa3zoBaHue 3BOJILBEHTHI U €€ CBOWCTBA C YUYETOM COBPEMEHHBIX
TEHJCHUNH Pa3BUTHUs TEXHUKU B PAMKAX PACYETOM IEMEHTOB KOHCTPYKIIMM

36

Y yeM 3aKiIH04aeTCsl OCHOBHAS TeopeMa 3y0uaToro 3aleIuIeHus ¢ yYeTOM COBPEMEHHBIX
TEHJCHUMH Pa3BUTHUs TEXHUKU B PAMKAX PACUYETOM IEMEHTOB KOHCTPYKIIMM

37

Kakune ocHOBHBIE pa3mMephl 3y0UaThIX KOJIEC C ABOJIBBEHTHBIM MPOQUIEM C YIETOM
COBPEMEHHBIX TEHIACHLIUN Pa3BUTHs TEXHUKHU B PAMKAX pacY€TOM DJIEMEHTOB KOHCTPYKLIMU

38

B uewm 3akirouaercs rpaduueckuil METOJI KHHEMaTHUYECKOTIO UCCIIEJOBaHMsI 3y0UaThIX
MEXaHU3MOB C YY€TOM COBPEMEHHBIX TEHICHLUN Pa3BUTHUSA TEXHUKU B PAMKax pacuyeToM
AJIEMEHTOB KOHCTPYKIUI

39

B 4eM 3ak1r049aeTCsl CHHTE3 IIAHETAPHBIX MEXAHU3MOB C YYETOM COBPEMEHHBIX TEHICHIIUN
pa3BUTHUS TEXHUKH B paMKaXx pacdyeToM IEMEHTOB KOHCTPYKIUI

40

KaxoBbI pexXuMbl JBUKECHHSI MEXaHU3MOB C Y4ETOM COBPEMEHHBIX TEHEHIUI pPa3BUTHS
TEXHUKH B paAMKax pacyeTOM 3JIEMEHTOB KOHCTPYKIUHN

41

Kak hopmynupyercs npsimas 3a1a4a JUHAMUKH, KAKOBO YpaBHEHUE JIBUKEHUS MEXaHU3Ma B
mubdepeHIMaTBEHOM BHJIE C YIETOM COBPEMEHHBIX TEHIEHIINI pa3BUTHS TEXHUKHU B paMKax
pacyeToM 2JIEMEHTOB KOHCTPYKIUI

42

Yro Takoe IMHAMHUYECKas MOJIE]Ib MALIMHHOTO arperara, JUisl 4ero €€ UCIOJIb3YOT.
IIpuBeneHue cuia ¥ MOMEHTOB CHJI K 3B€HY IIPUBEICHUS C Y4ETOM COBPEMEHHBIX TEHICHLIUN
Pa3BUTHS TEXHUKH B PAMKAX PaCUye€TOM IEMEHTOB KOHCTPYKIIUI

43

Yto Takoe AuHaMHUYECKas MOJI€Ib MAIIMHHOTO arperara, JJjis 4€ro eé HCIIOJIB3YIOT.
HpI/IBe)IeHI/Ie MacC U MOMCHTOB MHEPIHH MAaCC 3BECHBEB B MEXAaHU3ME C YUCTOM
COBPCMCHHBIX TEHACHIUN Pa3BUTHA TCXHUKU B paAMKaX PACUCTOM 3JICMCHTOB KOHCTPYKLII/Iﬁ

44

[Tpoananu3upyiite ycTaHOBUBIIEECS JIBMKEHHE MAIIMHHOTO arperara, O0ObsICHUTE, TOYeMy
BO3HMKAET NIEPHOINYECKAs] HEPAaBHOMEPHOCTh JABMKEHUS U KaK pelraercs 3ajada eé
pPEryJIupOBaHus C Y4ETOM COBPEMEHHBIX TCHACHIIMN Pa3BUTUS TEXHUKH B paMKaX pac4eToM
3JIEMEHTOB KOHCTPYKIMHI

45

IIpuBenuTe OCIIEN0BATENBLHOCT PacyeTa MaX0BOI0 KOJIeca IIPU NEUCTBUU CUII, 3aBUCAIIUX
OT IOJIOKEHMSI MeXaHU3Ma (YacTHBIN citydail Ji1 = const), C y4eTOM COBPEMEHHBIX
TEHJCHUUN Pa3BUTHUs TEXHUKU B PAMKAX PACUETOM JIEMEHTOB KOHCTPYKIIMM




n/n
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46

Kakue ObIBaroT BUOpanuy 1 KoiebaHus B MallMHax. B 4eM CyTh MOHATHS O
HEYpaBHOBEIICHHOCTH MEXaHU3Ma (3BE€HA) K METO/Ia 3aMEIAIOIINX MACC C yYETOM
COBPEMEHHBIX TCHICHIIMI pa3BUTHs TEXHUKH B PAMKAX PacyeToOM 3J€MEHTOB KOHCTPYKIIMHA

47

KakoBo nmosiHO€ 1 4acTUYHOE CTaTUYECKOE YPABHOBEIINBAHNE KPUBOILIUITHO-TIOJI3YHHOTO
MEXaHU3Ma C Y4eTOM COBPEMEHHBIX TeHJICHIIMM Pa3BUTHUSI TEXHUKU B paMKaX pacueToM
9JIEMEHTOB KOHCTPYKIIUH

48

Kak mpoucxonut 0anaHCHpOBKa pOTOPOB MPH CTATHYECKOW, MOMEHTHOM U THHAMHYECKON
HEYPaBHOBEILIEHHOCTH C yYE€TOM COBPEMEHHBIX TEHACHIINN Pa3BUTHUS TEXHUKH B PaMKax
pac4yeToOM JIEMEHTOB KOHCTPYKIUHI

49

KakoBo nonstue KII/] 1 ocHOBHBIE pacueTHbIE POPMYIIBI IS €T0 ONPEAENICHUS. C YIETOM
COBPEMEHHBIX TEHJCHIIMN Pa3BUTHsI TEXHUKHU B PAMKAX pacy€TOM 3JIEMEHTOB KOHCTPYKIIHUM

50

KakoBo nonstue KII/ mammHel npu nocienoBaTeIbHOM COEAMHEHUN MEXaHU3MOB C
Y4ETOM COBPEMEHHBIX TeHJICHLIUN Pa3BUTHSI TEXHUKU B PAMKaX Pacu€TOM 3JIEMEHTOB
KOHCTPYKIUN

51

KakoBo nonsaTue KHII MaIlllMHBI ITPpH ITapaJUICIIbBHOM COCIMHCHUEM MEXAaHHU3MOB C YYCTOM
COBPCMCHHBIX TeHI[eHI_II/Iﬁ Pa3BUTHA TCXHUKHU B paMKaX paCudCTOM 3JICMCHTOB KOHCTp}/'KI_[I/Iﬁ

52

KaxkoBa KJ'IaCCI/I(bI/IKaI_II/IH 3Y6‘IaTHX nepecaad 1 OCHOBHBIC KWHCMATUYCCKHC IMapaMCTPhbI
3y6anI)1x KOJICC C YYETOM COBPECMCHHBIX TGHI[CHHI/Iﬁ Pa3BUTHA TCXHUKHU B paMKaXx pac4€ToOM
JJICMCHTOB KOHCTPYKI_II/Iﬁ

53

HepeLII/ICJII/ITe OCHOBHBIC BUJIbl MCXaHU3MOB C YUCTOM COBPCMCHHBIX TCHIIGHIII/Iﬁ Pa3sBUTHA
TCXHUKH B paMKax paCcdy€TOM 3JICMCHTOB KOHCTp}/'KI_II/Iﬁ

54

VYKakuTe OCHOBHBIE ONpEAEICHHUS U BU/IbI INIAHETAPHBIX IIepead, 00bACHUTE UX
Ha3HAa4YCHHE. C YYETOM COBPEMEHHBIX TCHICHUUI Pa3BUTHS TEXHUKU B PaMKaX PacuyeToM
JIEMEHTOB KOHCTPYKIMI

55

B 4eM 3akiIr04aroTCs OCHOBHBIC 3a7ja4y CHJIOBOTO aHalIM3a MexaHu3MoB. [Ipusenure
KJIAaCCU(UKALIMIO CUJI, IEMCTBYIOIUX B MEXaHU3ME C YYETOM COBPEMEHHBIX TEHIECHIIUI
pa3BUTHUS TEXHUKH B paMKaX pacuyeToM HIEMEHTOB KOHCTPYKIUI

56

VYKaXUTe OCHOBHBIE PEKUMBI ABUKEHUS MEXAHU3MOB M IIPUBEINTE YPABHEHUS KaXKJ10T0 U3
HUX C YYETOM COBPEMEHHBIX TCHICHILIUN Pa3BUTUA TEXHUKU B pAMKaX pacueToOM 3JIEMEHTOB
KOHCTPYKLUH

57

UYro Takoe JUHAMUYECKas MOJENb MAIlIMHHOTO arperara, Ui 4ero €€ UCIoab3yIoT.
IIpuBeneHne Cui 1 MOMEHTOB CHJI K 3B€HY IPUBEICHUSI C YIETOM COBPEMEHHBIX TCHICHIIUN
pa3BUTHUS TEXHUKH B paMKaX pacuyeToOM HIEMEHTOB KOHCTPYKIUI

58

Yro Takoe JUHaMHUYCCKas MOACIIb MAIIMHHOI'O arperara, JJIs 4€ro eé HCIIOJIB3YIOT.
HpI/IBeI[eHI/Ie MacC U MOMCHTOB MHCPIHHU MACC 3BCHbBCB B MCXAHU3MC C YUCTOM
COBPEMCHHBIX TGH}IGHHI/Iﬁ Pa3BUTHA TCXHHUKHU B paMKaX pacucToOM 3JICMCHTOB KOHCTPYKIII/IP'I

59

Kakwue ObiBatoT BUOpanuu 1 kojaedanus B MalnHax. Jlaite noustue o
HEYPaBHOBEIIEHHOCTH MeXaHu3Ma (3BeHa). ONMUIINUTE METO/T 3aMEIIAI0IINX MACC C yUYeTOM
COBPEMEHHBIX TEHICHUUHN pa3BUTHs TEXHUKU B PAMKaX pacyeTOM AJIEMEHTOB KOHCTPYKIIUI

60

B 4gem 3akirouaercs YPaBHOBCUHINBAHUC BpallatOIIUXCA MACC. OnummnTre METOABI
YpPaBHOBCUIMBAHUSA C YHETOM COBPEMECHHBIX TCH}IGHHI/Iﬁ Pa3BUTHA TCXHUKU B paMKax
pacycToOM 3JICMCHTOB KOHCTPYKI_[I/Iﬁ

7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp dopma npoBeieHUs Kpurepuu u HOpMbI OLICHKH

MIPOMEXKYTOUHOU
arrecTaluu

4 DK3amMeH «OTIUIHOY 85-100 GayoB
(0 HAKOMUTENHEHOMY «XOPOLIOY» 70-84 6annoB




peNTHHTY)

«YIOBJIIETBOPUTEIHLHON

55-69 Gamios

«CHEYOOBJCTBOPUTECIBHO»

0-54 6amoB




8. YueOHo-MeTOoMMYeckoe 1 MH(OPMANIHOHHOE 0O0ecTiedeHue TN CIUTIINHbI

8.1. O0s3aTesqbHas IUTEpPaTYpa

Ne
n/n

ABTOpLI, COCTaBUTC/IN

3arsiaBue (3aroJi0BOK)

Tun (y4eOHHK, yueOHOe
nocooue, yueoHo-
MeToAnYecKoe mocooue,
NPAaKTHKYM, Ap.)

I'ox m3panua

KoaundecTBO B
HAY4YHOMH
oudanorTeke /
HaumeHnoBaHnue
9BC

YUmuns, B. I1.

Teopust MEXaHU3MOB U MaIllUH : y4ueo.-
Metoz. mocobue / B. I1. Umuns. - U3n. 3-e,
ctep. - Cankr-IlerepOypr : Jlanp, 2022. -
280 c. : mi. - (YueOHUKHU 1Ji By30B.
CneuunanbHas nuteparypa). - URL:
https://e.lanbook.com/book/209816 (mata
obpamenus: 30.11.2022). - Pesxxum noctyna:
DNIeKTPOHHO-OUOTMOTEUHAs CUCTEMA
"Jlanp". - ISBN 978-5-8114-1222-8. - Tekct

: DJICKTPOHHBIM.

Vueb.-meTon. [Tocobue

2022

9BC "Jlaup"

Cobomnes, A. H.

[TpuknaaHas MexaHuka : yueOHuk. B 2 u. Y.
2. OCHOBBI CTPYKTYpPHOTO,
KMHEMaTU4YECKOT0 U JUHAMUUYECKOTO
anann3a Mmexann3mos / A. H. CoOoiies, A.
4. Hekpacos, A. I'. Cxuptnaase, 1O. 1.
BbpoBkuna. - Mocksa : KYPC : UHOPA-M,
2022. - 160 c. : mn. - URL:
https://znanium.com/catalog/product/187471
8 (mara obpamenus: 20.02.2023). - Pexxum
JIOCTYTIa: DJIEKTPOHHO-OMOINOTETHAS
cuctema "ZNANIUM.COM". - ISBN 978-5-
906818-57-7 . - TekcCT : IEKTPOHHBIMH.

YyeOHuk

2022

Znanium.com

Cwmenarun A. U.

Teopust MEXaHU3MOB U MAIllUH : [KypcoBOe
MIPOEKTUPOBaHME| : yueb. mocodue st
By30B / A. . CmensiruH. - Mockaa :

VYue0. [Tocobue

2023

Znanium.com




Tun (y4yeOHHNK, yueOHOe

KoJinyecTBO B

HAY4HOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJi0BOK) I'ox u3panus ondauoTexe /
n/n MeToAnYecKoe mocooue,
HpaKTHKYM, Ap.) HanmeHnoBanme
p yM, 1p 3EC

NH®PA-M, 2023. - 262 c. : wi. - (Beicuiee
oOpa3oBanue - bakanaspuar). - URL:
https://znanium.com/catalog/product/193994
3 (mata obpamenus: 27.02.2023). - Pexum
JocTyna: DNeKTpOHHO-OMOInoTeyHas
cucrema "ZNANIUM.COM". - ISBN 978-5-
16-009237-9. - TekcT : 3JIeKTPOHHBII.




8.2. lonoiHMTEIbHAS JIUTEPATYPa

Tun (y4yeOHHK, yueOHOe

KojanuecTBO B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOPBI, COCTABUTE/H 3arsiaBue (3aroJi0BOK) Toa n3nanus oudauoTexe /
n/n MeToAnYecKoe mocooue,
HanmeHnoBanme
NMPAaKTHKYM, JIP.) 3EC
1 | bamaxnuna A. A. Mexanuka. Teopusi MEXaHU3MOB U MAIlIMH : | y4e0.-MeTo. mocodue 2020 Penozuropuii
nab. npaktukym / A. A. banaxauna, 1. B.
Copoka ; TT'Y, Uacturyr
MammHocTpoeHus. - TT'Y. - TonpsaTTy :
TTY, 2020. - 112 c. : ni. - [pun.: c. 92-112.
- bubmmorp.: c. 91. - Pexxum nocryna:
Penozutopuii TT'Y. - ISBN 978-5-8259-
1536-4. - TeKcCT : 2JIeKTPOHHBIH.
2 | Mkprtsiues O. B. Teopus MEXaHM3MOB U MAIllUH : MPAKTUKYM | YueGHOoe nmocobue 2021 Znanium.com

: yue6. nocodue / O. B. MkpThIuEB. -
Mocksa : By3osckuii yueOnuk : UTHOPA-
M, 2021. - 327 c. : un. - URL:
https://znanium.com/catalog/product/142633
0 (mata obOpamenus: 27.02.2023). - Pexxum
JI0CTyMa: DNEeKTPOHHO-OMOIHOTe HAas
cucrema "ZNANIUM.COM". - ISBN 978-5-
16-102314-3 . - TekcT : 3JIeKTPOHHBIH.




8.3. Ilepeyenr mnpodeccMoOHATBHBIX 0a3 JaHHBIX W HH(POPMANMOHHBIX
CNPABOYHBIX CHCTEM

. Jlanb [DNEKTpOHHBINA pecypc]|: IMEKTPOHHO-O0nOIMoTeuHas cucrema «JIaHpy. —
3ari. ¢ Tty skpana. — URL: https://e.lanbook.com/
. Hayunas snexrponnas 6mbnmoreka eLIBRARY.RU [DnekTpoHHBIH pecypc]:

uHpopmanmonueii moptan / OO0 "PYHODB"; Cankr-IlerepOyprckuii rocynapcTBEHHBIN
yHHBepcHTeT. - M.: [0. u.], 2005. - 3arn. ¢ Tutyi. skpana. - URL: www.eLibrary.ru

. 3. PykoHT [DneKTpOoHHBIN pecypc|: HarmoHaIbHBINA 1udpoBoii pecypc / OO0
«ArenrctBo Knura-CepBuc». - M.: [0. u.], 2011. - 3arm. ¢ Turyn. skpana. -URL:
http://www.rucont.ru

. http://thescipub.com/journals/ajeas - peneHsupyembiii KypHan American

Journal of Engineering and Applied Sciences - nyGnukyeT pe3ysabTaThl HCCIEIOBAHUN B
obmact WMHXEHEPHBIX Hayk (mpukimagHas GH3MKa W OPUKIAIHAS — MaTeMaTHKa,
aBTOMATHU3allMsg ¥ yINPaBICHHE, XHMHYECKas TEXHOJIOTHWS, KOMIIBIOTEpHAs TEXHHKA,
WH)OPMATHKY, WH)XCHEPHBIC JAHHbIE W pa3paboTKa MPOrpPaMMHOTO  OOECIeYCHHS,
9KOJIOTHYECKas UHKCHEPHS, JIIEKTPOTEXHHKA, MPOMBIIIICHHAS HHKEHEPHS,
WH()OPMAIMOHHBIC TEXHOJIOTHH W HWH()OpMATHKA, MarepHaloOBelCHHE, HW3MEPEHHE U
METPOJIOTHSI, MAIIMHOCTPOCHHE, MEIUIIMHCKas (U3KKa, SJHEPreTHKa, 00paboTKa CHTHAIOB U
TEJICKOMMYHHUKAIUH.

. http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
IPEIOCTABIISCT CBOOOMHBIA MOCTYN K HAYYHBIM IYOJHKAIMSIM II0 CIICAYIONIAM TEMaM:
UHKCHEPHbIe, PU3NYeCKUe, MAaTEMAaTHIECKUE HAYKH.

. http://www.medwelljournals.com/archive.php?jid=1816-949x ~ —  xypHan
Journal of Engineering and Applied Sciences (Medwell Journals) mpexacraBnser ctaTb ¢
pe3yibTaTaMd HAyYHBIX KCCIICIOBaHUH B OOJNIACTH HWHKCHEPHBIX HayK (MaTreMarHka,
JJIEKTPOTEXHUKA, MAIIHHOCTPOCHUE, JHEPreTHKa, aBTOMOOMJICCTPOCHHE, OMOXHMUYECKAs
WHXXCHEPHS, CTPOUTEIbHAS HHXCHEPHS H T.I.).

. https://doaj.org/ - pecypc, KOTOpBI 0OeCTIeUuHBAaET AOCTYI K MOJTHOTEKCTOBBIM
3JICKTPOHHBIM JKypHAJIAM TPEIHA3HAYCH [T TIOMCKA 10 Ha3BaHHIO CTaThi (3KypHAJIa) WK TI0
teme. DOAJ cTaBHT LeNIbI0 BCECTOPOHHEE OCBEILCHUE HAYYHOW MEPUOANKH, HAXOSIICHCS B
OTKPBITOM JIOCTYIIE W HCIOJB3YIOIICH OMpEIeIeHHBIC MEpPhI, TAPAHTUPYIONINE JOCTOWHOE
KAueCTBO MX COJCPIKAHUS

. WebofScience [DneKTpOHHBIIH pecypcl: MYJIbTUIUCIIMTUTAHAPHAS
pebeparuBnas 6aza nanueix. — Philadelphia: ClarivateAnalitics, 2016—. — Pexxum moctymna:
apps.webofknowledge.com. — 3ari. ¢ skpana. — 3. pyc., aHrI.

. Scopus [DnekTpoHHBIH pecypce]: pedeparuBHas 6a3za manueix. — Netherlands:
Elsevier, 2004—. — Pesxum roctyma: SCOPUS.COM. — 3ari. ¢ aKpaHa. — 3. pyc., aHrIL.

. Elibrary [DnextpoHHblii pecypc]: Hay4dHas DSIEKTpOHHas OuONIMOTEKA. —
Mocksa: HOb, 2000—. — Pesxum noctyna: elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHri.

. SpringerLink [DnektponHblit pecypc]: [0aza mammHbix]. — Switzerland:
SpringerNature, 1842—. — Pexxum nocrtyna: link.springer.com. — 3aru. ¢ skpana. — §I3. anri.

. ScienceDirect [DnekTpoHHBIH pecypc]: KOJUIEKIUS DICKTPOHHBIX KHHT

uznarenabctBa Elsevier. — Netherlands: Elsevier, 2018—. — Pexwum goctyma: sciencedirect.com.
— 3aru. ¢ ’kpaHa. — 3. aHrd.

. NEICON [32nexTpoHHBIH pecypc]: 2MeKTpoHHas HHPOpMAIUs: apXUB HAYUHBIX
xypHaioB. — Mocksa: HOUKOH, 2002—. — Pexxum moctyma: neicon.ru/resources/archive. —
3ariL. ¢ sKpana. — S3. pyc., aHriI.

8.4. [lepeueHb MPOrPaMMHOro odecneyeHunst

Ne PexBu3uThbl 10roBopa
Hanmenosanune I1O . N P
n/n (naTa, HOMep, CPOK JAelicTBHUS)




Haumenosanue 110

PexBu3UTHI 10roBOpa

n/n (n1ata, HOMep, CPOK JelCTBHS)
1 Kowmmacc-3D 652/2014 ot 07.07.2014
2 Office Standart Beccpounas
3 Windows beccpounas

8.5. Omnmucanume MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HeoOXoAMMOW  JJs
oCylIecTBJIeHHsI 00Pa30BaTEeILHOIO NMPoIecca Mo JUCUUILINHE

HaumeHoBaHue 000PyI0BAHHBIX
y4eOHBbIX Ka0MHeTOB, 1a0opaTopuii,
MaCTePCKHX U JApP. 00beKTOB J1JIsl

I‘E‘i NMpoBe/IeHUs] MPAKTHYECKUX U Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
JIa00PaTOPHBIX 3AHATHIH, TOMeLeHH i
JJIsl CAMOCTOSITEILHOW PadoThI
o0y4yaomuxcs (HoMep ayJIUTOPHH)
JlexumonHas ayiuTopus Cron  ydeHHWYECKUH  TPEXMECTHBIH
A-419 (MOHOOJIOK) - 18mT.,  MOHOOJIOK
1 JIBYXMECTHBII } -61IIT., CTOII
pernoaaBaTeNbCKUiA, CTYT
[IpErnoAaBaTeIbCKUN, J1I0CKa ayAUTOPHAs
(menoBas), kadeapa
Jlaboparopus «Teopust MexaHU3MOB U Cron yuenumueckuit - 11 mT., cTyn
ydyeHH4yeckud - 26 1mr., mkad s
MaIIUH» o
y4eOHBIX MOCOOWH, JIOCKa ayauTopHas
A-414 (MenoBast), CTON MpPEnoaaBaTeNIbCKUN,
CTYT MPenoaaBaTeNbCKU, CTON
2 1abopaToOpHBIN - 6 IIT., YCTAHOBKA IS
TUHAMHYECKON OalaHCHUPOBKH POTOpA -
2 1T., yCTaHOBKAa JJs OIpeaeTeHUs
MOMEHTa WHEPIMH 3BEHA PE30HAHCHBIM
METOJIOM - 2 1IUT., YyCTaHOBKAa s
OaJaHCUPOBKHU
[Tomemenue a1t caMocTosATebHOU paboThl | CTON  yYeHWYECKHiA-26 mT., CTyn-26
3 | CTyIeHTOB IIT., KOMIBIOTEP C BBIXOJOM B CETh
-401 UHTEpHET- 16 mT.
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