MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b51.0.16.03

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Mexanuka. Teopust MeXaHU3MOB M MAIIIUH

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJITOTOBKH
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTUYECKOE 00€CTIeUeHNE MAITMHOCTPOUTEIBHBIX POU3BOJICTB

HaIpaBICHHOCTH (TIPodHIIb)
TexHoIorusl MaIIMHOCTPOCHHS

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2022
O6mmas TpynoemMkocTth: 5 3E

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 4

®opma KOHTPOJIA 3a4er Hroro
Bun 3ansaTuit
Jlexun 32 32
JlaGopaTopHbie 18 18
[TpakTHueckue 32 32
PykoBoacTBO
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas paboTa 82,25 82,25
CamocTosTenpHas padora 97,75 97,75
KoHnTpoas
Hroro 180 180




Pabouyro mporpamMmy cocTaBuiI(H):
Crapmmnii npenogasarens banaxunna A.A

(Oondicnocmy, yuernoe 36anue, cmenensb, Pamunus U.0.)

Crapuuit npenogasarens Copoka M.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyTcTBYyeT

\ Penenzent

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

Pabouas mporpamma qucHMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yueOHOro mana
HarpaBJIeHUs TOATOTOBKU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTUYECKOE 00€CTIeUeHNE MAITMHOCTPOUTEIBHBIX POU3BOJICTB

Cpok neiicTBusi padoueii mporpaMMsbl AMCcUMILIMHBI 10 «31» aBrycra 2026 r.

COI''TACOBAHO

3aBeayronuii kadenpoit
«O0opyaoBaHNE U TEXHOIOTUU MAIIMHOCTPOUTEIHLHOTO MMPOU3BOICTBA»

« _» 20 H .1O. Jlorunos
(noonucw) (U.0. Damunus)

YTBEPXJIEHO

Ha 3acenannu xadenps
«HaHoTexHONOrNN, MaTEPUATIOBEICHUE U MEXAHUKa»

(mpotokon 3acemanust Ne ot «__» aBrycra 2022 1.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHM JUCHUIIIMHBI — AaTh CTYACHTAM 3HAaHWA W HABBIKU 110 IIPUMCHCHHUIO METOAA
HCCICA0BaHUA CBOMCTB MEXaHHW3MOB M MAalllMH U IMPOCKTUPOBAHNUIO UX CXEM, KOTOPLIC ABJIAKOTCA
06H_II/IMI/I JJIA BCCX MCXAHHM3MOB HE3aBHUCUMO OT KOHKPCTHOI'O Ha3HAYCHHA MAIIWMHLI, an60pa NI

armapara.

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TPAKTUKA, HAa OCBOEGHUU KOTOPBIX Oaszupyercss HaHHAs HUCUUIUIMHA:
«HaueprarenbHass reomerpusi», «WmxenepHas rpaduka», «Bpicimas martemaTHkay, «Du3nkay,
«MartepuanoBenenue u TKM», «Metponorusi, craHgapTu3anus U cepTudukanms», «MexaHuka.
Teopernueckas MexaHuka» u «Mexanuka. COnpoTUBIIEHUE MAaTEPUATIOBY.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHHC HaHHOﬁ JUCIUITIIMHBI H€O6XOI[I/IMO KakK

MpEAIIECTBYIOIIEE:
«Meranmnopexyue

«MexaHuka.
CTaHKN,

JleTanu
«IIpoexTupoBanue

MallliH
MAallIMHOCTPOUTECIIBHOT'O

n OCHOBBHI KOHCTPYUPOBAHUAD,

IMPpOU3BOACTBA»,

((O60py,[[OBaHI/I€ H TCXHOJIOTHYCCKAA OCHACTKA MAIMHOCTPOUTCIBHOI'O IIPOU3BOACTBA.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIETeHI[HH
(Koa 1 HAMMEHOBaHUE)

HNuagukaropbl
JOCTHKEHUS
KOMIIeTeH N i
(Koa ¥ HAMMEHOBAaHUE)

IInanupyemsble pe3yJbTaThl
o0yueHust

- Cioco0OeH y4acTBOBaTh B
pa3paboTKe MPOEKTOB
W3JIeIIMH MallTMHOCTPOEHUS

(OTIK-9)

OIIK-9.1. Ilpumensier
METO/IbI TEOPUH
MEXaHMU3MOB U MAIIMH MPH
IPOBE/IEHUH PacyeTOB U
POEKTUPOBAHUN
TEXHUYECKUX CUCTEM

3HaTh:

- GopMbBl M CTPYKTYpY THIIOBBIX
KHHEMATHYECKUX IIETICH;

- OCHOBHBLIC BHJBI MEXaHU3MOB MU
MaIlTuH, METO/Ibl X (POPMHUPOBAHUS U
[IPUMEHEHUS;

- CTPYKTYypy COBPEMEHHBIX U
MEPCIEKTUBHBIX ~ MEXaHU3MOB U
MallliH, UCHOJIB3yEMBIX B  HHX
MOJACUCTEM M (QYHKIIMOHAIbHBIX
y3II0B;

- TIPUHLUIBI pabOThl, TEXHUYECKHE,
KOHCTPYKTUBHBIE 0COOEHHOCTH

pa3pabaThIBaEMBIX M HCIIOJIH3YEMBIX
TEXHUYECKUX CPEICTB;

- TEXHOJOTHIO  IPOEKTUPOBAHMS,
[IPOU3BOACTBA U DKCIUIyaTallUIo
173 (11051071 u CpPEACTB

TCXHOJIOTHYCCKOT'O OCHAIICHM .

Ymers:

- HCHOJB30BaTh METOABLI aHAIM3a M
CHHTE3a PAlMOHAIBHON CTPYKTYpPHO-
KHHEMaTHISCKON CXEMBI,
MPOEKTUPOBAHUsA  YCTPOMCTBA IO
3aJlaHHBIM KPUTEPHSIM,

- HCIOJIB30BaTb MCTOJBI pacyeTa




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHII M it
(Ko ¥ HAMMEHOBAHUE)

ILianupyembie pe3ybTaThl
o0yueHust

TUIIOBBIX KHHEMATHYCCKHUX CXCM.

Bnaners:
- HaBBIKAMHU TPOBOJUTH PACUETHI
OCHOBHBIX IMapaMeTPOB MEXaHU3MOB

oo 3aJaHHbIM YCJIIOBUAM C
HCIIOJIB30BaHHUEM l"pa(bI/ILIeCKI/IX,
AHAIIUTUYCCKUX u YHUCJICHHBIX

METOJ0B BBIYMCIICHHH.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

. KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3atiTHH Cemectp Obnem, | barnt NuTepakTuB, 4.| (HaMMeHOBaHUeE
y4eOHOii padoThI (yueoOHOii padoThI) q,
OLIEHOYHOT 0
cpeacrsa)

Mopyns1 Jlex OcHoBuble ousTust TMM. Ananus u 4 4 - Otuet no
CtpykTypa JIab CUHTE3 PhIYaKHBIX MEXaHU3MOB 4 5 - mabopaToOpHBIM
MEXaHH3MOB CP 16 - paboTam
Monyns 2. Jlex KunemaTndecknii aHaau3 ppl4aKHOTO 4 6 - Oruer 1o
Kunematnueckuii | Ilp MEXaHU3Ma METOJIOM JIHarpaMM. 10 17 - MPaKTUYECKUM
anann3 Mmexanu3smos| CP [Tmaner ckopocTelt 1 yCKOpeHUH 16 - paboram
Monyns 3 Jlex Onpenenenue BHEIHUX cuil. Pacuer 4 6 - Ortuer o
Kunerocratnuecku |IIp rpynn Accypa. Onpenenenue 6 17 - MPAKTHYECKUM
1 aHAIIN3 ITA YPaBHOBEIIMBAIOIIEH CUIIbI. Ppiuar 0,25 pabotam
MEXaHU3MOB CP XKyxkoBckoro. 16 -
Monyns 4. Jlex TuIBI KyJIaYKOBBIX MEXaHU3MOB. 4 4 - Oruer o
KynaukoBble ITp CuHTEe3 KyJauKOBBIX MEXaHU3MOB 8 17 - MPaKTUYECKUM
MEXaHHU3MBI CP 16 - paboTam
Monyns 5. Jlex OBOJIbBEHTHOE 3y04aToe 3alerieHue. 4 6 - Ortuer o
3yOuaTsie nepenau | J1abd Kunematuka 3yOuaThix mepeaad. 10 15 - maGopaTOPHBIM U

IIp [InanerapHsle nepenaun 8 14 - MIPAKTUYECKUM

CP 16 - paboram
Mopyns 6. Jlex Pa6ora u momuocTh. KI1J]. Komebanms 4 6 - Ortuer 1o
Jlunamuka mMamue | JIab B MalllMHaX. Y paBHOBEIIMBAHUE. 4 S) - mabopaTopHOi

Cp Jlunamuueckasi 0aJaHCUPOBKA pOoTOpa 10 - pabote




®opMbI TEKYLIETO
. KOHTPOJIA
Bun HaunMeHoBaHHe TeM 3aHATHI OobeMm, | baaabl p
Monayasb (pa3aea) . . Cemectp NuTepakTuB, 4.| (HaMMeHOBaHUeE
y4eOHOil padoThI (yueOHOii padoThI) q,
OIIEHOYHOT0
cpeacrsa)
Iocemaemocts 4 10 -
Koutpons Tecr W3y4yeHne KOHCIEKTOB JIEKIIHH, 4 0,7 100 - Hrorosoe
YyeOHuk MOATOTOBKA K TaOOPATOPHBIM 7,05 0 TECTUPOBAHUE
AHKETHPOBAHHE |3aHATHSM, BHIIIOJTHCHHUE TPAKTHICCKIX 0
3aJlaHu#, TECTUPOBAHUE
Hroro: 180 100

Cxema pacyera HTOroBoro dajuia
Texymmii pedTHHT (Bce 3aHATHS U IPOMEXYTOUYHbIE TecThl) + Pe3ynbraT urorosoro Tecta u Bee nenurcs Ha 2 + bb (ecnu Bb mpenycmotpens)




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipn peanuzauuu  AUCHUIUIMHBL  (y4eOHOrO  Kypca) HCIOJB3YETCS  TEXHOJIOTHUS
TPaJUIIMOHHOTO OOyuYeHHsT — OpraHu3alus y4eOHOro IMpolecca B By3e, BKIIOYAIOIIAs JEKIHH,
MPaKTHYECKHE U J1abopaTOpHbIe pabOThl, OCHOBaHHAs HA JIEKIIMOHHO-3a4€THON (popMax 0O0yUeHHUS.

6. Meronuyeckue yKazaHus 10 OCBOEHHIO U CIUTIIHHbBI

[lepen BbIOTHEHUEM MPAKTUYECKUX U JIAOOPATOPHBIX PabOT CTYACHT JOJIKEH MpopadoTaTh
TEOPETUYECKHI MaTepHall 0 TeMe paboThl, 0OPMUTH OTUET, 3AUIUTUTH paboTy y IpernoiaBaTes.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETEHIHU HaunmeHoBanue
(UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
4 OIIK-9 Omuemol no 1abopamoprvim pabomam
Nel-4
Omuemul no npakxmuieckum pabomam
Nel-4
Tecmosguvie 3a0anus Nel-500

Bonpocut k 3auemy Nel-60

7.2. TunoBble 3aJaHUs1 MJIM HHbIE MaTepPHAJIbl, HEO0X0AMMBbIE VIl TEKYLIEero KOHTPOJIst
7.2.1. OT4eTsl MO JTA0OPATOPHBIM PadoTam
Tunossle npuMepsl 3a1aHui

JladopaTopnas padora Nel «Ctpykrypa mexanu3moB. [locTpoeHnue moJio:keHuii 38eHbeB U
TPAeKTOPHUIl OTIeJbHBIX TOUEK MEXaHU3MAa»

dopma oTyeTra

HasBanue nabopaTopHoii paboTHI.

1. HaumeHnoBanmne Mexanu3ma

2. Kunematnyeckasi cxeMa MeXaHu3Ma.

3. XapakTepucTHKa KUHEMaTHYCeCKHX Tap:

[ToaBmKHOCTB TTAPBI Kakas mapa: BeICIIast nim
O6o3HaueHue
HADLL (ogHO- MK 3BeHbs, 00pasyrolue napy HU3IIas; BpallaTeabHas
P JIBYXTIOBHIKHAsI) WIN TIOCTyNaTeabHast

4.CreneHb OABWKHOCTH MEXaHHU3Ma
W =3n-2p, —p,,
A€ N — 4YKcio NOJBUKHBIX 3B€HbEB MEXaHU3Ma;
P1 — KOJIMYECTBO OJHONOBUKHBIX KHHEMAaTHUECKUX Tap B MEXaHU3ME;
P2 — KOJIMYECTBO JIBYXIOABUKHBIX KHHEMATUUYECKUX T1ap B MEXaHU3ME.
5. Kunemaruueckasi cxema psijia mocjae10BaTeIbHbIX NOJ0XKEHUH MEXaHU3Ma B 3aBUCUMOCTH OT
MOJIO’KEHHUS BEYILEro 3BeHa U1 MEXaHU3Ma, 3a/IaHHOTO B J1abopaTopHoii padoTe Ne 1.
6. Onpenenenue MacmrTabHoOro K03 duiuenTa miaHa noyoKeH! MexaHu3Mma.




JladopaTopnasi padota Ne2 «IBoIbBEHTHOE 3y0UuaToe 3alenjieHue)

®opma oTyera

HasBanue nabopatopHoii paboTHI.

1. BerueptuTh 3yObst 5BOJBBEHTHOTO MPOMUIS KOJIEC METOI0M OOKATKH.
2. PaccunTaTh OCHOBHBIC ITapaMeTPHI HYJIEBOTO U MOJIOKUTEIBHOTO KOJIEC.

HAMMEHOBAHUWE OBO3HAYEHHUE | HVYJIEBOE [NHOJIOKUTEJIBHOE

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

m m

JluameTp OCHOBHOI ds dg, =d,cosa=| dg, =d,cosa =
OKPY>KHOCTH
Yron npodwiis peiku a a=20°1 a =201
[Tar 3auemyienus P P=mm= P=mzm=
Koaddunment X x =0 X, = (17-z,) _
KOPPEKLIUH 17
AbcomoTHOE a 0 a=mxp=
CMCIICHHE
WHCTPYMEHTA
TonmuHa 3y6a mo S S1=0,5P= S2=0,5P+2mx>tga =
JIEIUTEIIBHON
OKPYXXHOCTH
VYron 3auermieHus B ay, invey, = inver + 2(% +%,) tger =
c6opke Lt
MexueHTpoBoe Oy ¢, =0,5M(z, +2,)- cosar _
paccTosHue CoSa,
Panunyc oxpyxHocTH re rri=ri-1,25m= | ri2=rz-1,25m+mx.=
BITQ/IMH
Pagunyc okpyxHOCTH la rat=aw-(re |ra2=aw-(rm+0,25m)=
BBICTYIIOB +0,25m)=
Koaddumuent g, . as _
MIEPEKPBITUS ® Pcosq,

3. TlocTpouTh KapTHHY BOJBBEHTHOTO 3aIlCTLICHUSI.




JladopaTopnasi padora Ne3 «KunemaTuueckuii aHaIu3 3y04aTbIX MEXaHU3MOBY

®opma oTyera
1. O3HaKOMHUTBCS C YCTPOUCTBOM HCCIIENYyEMBIX MEXAHU3MOB.

2. 3anoyHUTh NpUBEAEHHBIC HUXKE TabIuLIbI (Ta0.1, 3amoaHeHa B KaueCcTBE MpUMepa).

Tabauna 1 ([ niaHeTapHbIX MEXaHU3MOB)

Tun HCCIICAYEMOI'0 MEXaHHU3Ma H
€ro KuHHEMaATH4YCCKas CXEMa (Ha

7
CXeMe yKa3bIBaIOTCsl HOMEpa KoJiec) 2 —_T{ },
7
g, =

o6pameHHor0 MEXaHHUu3Ma

le
1) - L3
Tun oOpaieHHOro MeXaHu3Ma 1 ero 7 JIByXcTyrneHYaTbli
KMHEMaTH4YecKasi CXxeMa T £ 1-s CTYIICHb c
£ %{ BHEIITHUM
T e 3aleIUICHUEM;
ekt — 2-51 C BHYTPEHHUM
2
o77A F77A
i
=5
UYucna 3yObeB KoJec 21=20 z,=30 z=20 z3=70
dopmyna U pe3ysabTaT OnpeaeIeHUs
TIepeIaTOYHOTO OTHOIIEHHUS Unn®=1-Ups™
IIJIAaHETAPHOTO MEXaHu3Ma  OT Unn®=1-Ups™)
IIEHTPAJILHOTO KOJIeCa K BOAMITY
dopmyiia 1 pe3yibTaT ONpeaeIeHHs
MePeIaTOYHOTO otnomenus | U1s™M=(z2/z3)x(z1/22)x(-1)?=(30x70)/(20x20)=5,25

Yrom mnoBopora BogwiIa  IIpU
OIIBITHOM omnpeneneHuu | eu=360°
MepelaTOYHOr0 OTHOLLIEHUS

Yron MOBOPOTA BEJIOMOTO
LIEHTPaIBHOTO KoJieca

[Tepenarounoe OTHOIIIEHUE,
MOJIYYEHHOE OIBITHBIM ITyTEM

Tabmmma 2 (s nuddepeHnmnanrbHOro Mexanu3ma ¢ KOHMYeCKUMHU KOJIeCaMH)

Tun uccrnegyeMoro MexaHu3Ma U ero KMHEMaTH4eckasl cxema (Ha
CXEeM€ YKa3bIBAIOTCSI HOMepa KOJIeC)

Tun u KMHeMaTuueckas cxeMma 06paIJ_ICHHOFO MCXaHH3Ma

Yucna 3yObeB Kosec

®opmysia M Pe3yJbTAT BBIYMCICHUS TMEPEIaTOYHOTO OTHOILICHUS
o0palieHHOro MexaHu3Ma

Tunm ®W KumHeMaTHdeckKas cXema IUIAaHETApHOI'0  MEXaHH3Ma,
IOJIYUCHHOT' O n3 ,I[I/I(I)(bepeHLII/IaJIBHOFO MCXaHHU3Ma IIyTCM




3aKPCIUICHUA OJHOT'O M3 NCHTPAJIbHBIX KOJICC

@opmyna u pe3ynabTaT BBIYMCICHHS NEPEIaTOYHOTO OTHOIICHUS
IUIAHETAPHOTO MEXaHU3Ma:

a) TP BEIYIIEM BOANIIE;

0) pu BeIyIIeM IIEHTPaIbHOM KOJIece

VYo moBopoTa BOJMIIA IPU 3aKPEINICHHOM [IEHTPAIBHOM KoJIece
YT0J1 IOBOPOTA IEHTPAJILHOTO KoJieca

VYron moBopoTa BOAMIA MPH 3aKPEIUICHUU APYTOro IEHTPAIBLHOTO
KoJieca 1 OCBOOOK/ICHUH MTEPBOTO

VYo moBopoTa APyroro HEHTPAIBHOTO Kojeca

KpaTlcoe OIMMCAaHUEC U PEIVIAMEHT BbIINIOJTHCHUS

1. HemocpenctBeHHO Ha 1a0OpaTOpHBIX paboTax B TOTOBYIO Yxke (opMy, 3aHOCATCS
UCXOJIHBIC JJAHHBIC TA0OPATOPHOH PabOThI, Pe3yJIbTaThl HAOIIOACHUH, a 3aTeM JIenaeTcsl 00paboTKa
MMOJIYYCHHBIX MaTCpHUaIOB, aHAJIM3 U BBIBO.

2. 3anucu B OTYETaX JOJIKHBI OBITH YETKHMH, BBHITIOJHEHHBIMU YepHUIAMHU (TIACTO), Kpome
KpacHOTO 1BeTa. MOYKHO UCIIOJIb30BaTh KOMITBIOTED.

3. CXGMI)I, YCPTCIKHU, BCKTOPHBLIC MHOTOYTI'OJIbHUKW BBINOJHAKOTCA C [MPUMCHCHUCM
YEePTEIKHBIX HHCTPYMEHTOB C COOJIIOJICHUEM TPOTIOPIUN 1 MacIITaboB.

4. Ot4etsl IO TaOOPATOPHBIM paboTam, 0HOpPMIICHHBIC HAICKAIIIMM 00pa30M, 3aIIUIIAIOTCS
CTYZICHTOM B Ha3HAUYEHHOE MPETOAaBaTEeIeM BPEMsI.

Kpurepum ouenku:

- OLCHKa «3a4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIIM OH 3alluTHII na60paT0pHy}o pa60Ty,
CACJIaB BBIBOALI 1 OTBETHB Ha KOHTPOJIBHBIC BOIIPOCHI;

- OLOCHKAa «HEC 3a4YTCHO», CCJIM CTYACHT HC CJcJIaJl BbIBOABI IIO pa60Te KU HC OTBCTHUII Ha
KOHTPOJIbHBIC BOITPOCHI.



7.2.2. TunoBoe 3ajaHue JJisl NPAKTHYECKUX 3aHATHI
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TONBATTUHCKUYM TOCYJaPCTBEHHBIM YHUBEPCUTET
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X /‘f Kadeapa «<HM u M»
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& Kugy roc\!ﬁkvo
BapuanTt Nel 3amanue a7 npakTudeckoil padotsl Nel
1. BBINIONHUTE CTPYKTYPHBIN aHAIU3 PBIYAXKHOTO MEXAHU3Ma
2. BpINOSHATE KNHEMATUYECKHUM PACUET PHIYAKHOTO
MEXaHHU3Ma
Pon #oW

Job

] Peon

-

-
noa |Pasmepsl 3BeHbEB U Beca 3BenneB, H. PC””’H ¢

04

00 | pacCTOSIHUS, MM. rpan
MUK
—————— OA |AB |CD [AC |a |OA [AB [CD (B |D

B O B ]
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3100 1900 300
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I'pynna CTYIEHT

IIpenonasarens

/ 2 TONBATTUHCKUN T'OCYAAPCTBEHHBI YHUBEPCUTET

3 §

%&//f Kadenapa «<HM u M»
e &®




Bapuant Nel 3agaHue s IpaKTUYeCcKoi padoThl Ne2

BBINOTHUTS KHHETOCTATUUECKOE UCCIEA0OBAHNE PHIYAKHOTO MEXaHU3Ma Ha
OCHOBAaHMM KMHEMATUYECKOro pacuera (Impaktuyeckas padora Ne2)

Poa Ao

noa |[Pa3mepsl 3BeHbEB U Beca 3BenbeB, H. P.
conH o
00 | pacCTOSIHUS, MM.

—————— OA |AB [CD |[AC |a |OA |AB |CD [B [D P®cou| PPonl™
750 100 |500 350 |1250 |230 |14 (45 |23 |30 (20 |3100 1900 300

['pymma CTYIEHT

[IpenonaBarenn

/ <
<. w 9]
//%/ 3 TONBATTUHCKUN TOCY1aPCTBEHHBIN YHUBEPCUTET
2 -
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%‘9»,\ % (I)eﬂp
Y, <

oC
Chug rocyd™

Bapuant Nel 3amanue IS MpakTHIecKoi paboThl Ne3

1. BBINOJHUTE CUHTE3 KYJIa4YKOBOIo MCXaHn3ma
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TONBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

Kadenapa «<HM u M»

BapuanTt Nel

3agaHue i IpakTUYeckoil padboTel Ned

1. BBINOJHUTH KUHEMATHYECKOE UCCIICIOBAHUE 3y0UaTOTO
MexaHnu3Ma




Z1 Z4 Z4/ z5 Z5/ Z6 z7 ml, mm ol, pax/c €l, pag/c2

14 30 14 26 20 25 70 2 150 60

['pynna CTYJIEHT

[IpenonaBarens

KpaTKOC OIMMCAHUE U PEIVIAMEHT BBIIIOJTHCHUS

1. 3anucu B oTyeTax JOJIKHBI OBITH YETKMMHM, BHIIIOJHEHHBIMU YEpHUIAMHU (TIAacTOM), Kpome
KpacHOro 1sera. MOoXHO UCIOJIb30BaTh KOMIIBIOTED.

3. Cxembl, 4YepTeXH, BEKTOPHbIE MHOTOYTOJbHUKHU BBINOJHSIOTCS € TNPUMEHEHUEM
YEePTEKHBIX HHCTPYMEHTOB € COOJIIOJIECHHEM MPONOPLUI U MacIITaboB.

4. OTueTsl 10 MPAKTHYECKUM paboTam, 0OpMIICHHBIE HAJIEKAIINM 00pa3oM, 3allUIIAI0TCs
CTYJEHTOM B Ha3HAYEHHOE IIPENOAABATEIEM BPEMS.

Kpurtepun onenkn:

- OLCHKA «3a4TCHO» BBICTABIISICTCA CTYACHTY, €CJIM OH BBIIIOJHHUII pa60Ty N OTBCTHJ Ha
KOHTPOJIBHBIC BOITPOCHI;

- OCHKA «HC 3a4YTCHO», €CJIN CTYACHT HC BBIIIOJIHWII UJIN CACIIAJI prGBIC OIIIMOKH B pa60Te )51
HE OTBCTHUJI HA KOHTPOJIbHBIC BOITPOCHI.



7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 4

Bomnpocsl k 3a4ery

Yto Takoe MEXaHHMKa MaIlIMH U €€ pa3aciiel B paMKax IIpOBCACHUA PACUCTOB U
MMPOCKTUPOBAHUA ITPOCKTOB TCXHUYCCKUX CUCTEM U I/ISIIGHI/If/’I MAalIMHOCTPOCHUA METOAaMU
TECOpHUH MCXaHU3MOB W MallllH

IlepeunciiTe OCHOBHBIE IIOHATHS U onpenesieHns Kypca TMM B pamkax npoBeneHust
pacyeToB U MPOECKTHUPOBAHUS MPOCKTOB TEXHUYECKUX CUCTEM U U3JCIINN MAIlIMHOCTPOCHUS
METOJAMH TEOPUU MEXaHU3MOB M MAIIUH

Yro Takoe CTp}/'KTypHHﬁ aHaJIn3 MEXaHu3Ma LECJIN, 3aa4i B paMKaXx IIPOBCACHUS PACYCTOB
N IPOCKTUPOBAHUA ITPOCKTOB TCXHUUYCCKUX CUCTEM U I/IBILGJII/Iﬁ MAalIMHOCTPOCHUSA METOAaAMU
TCOPHUU MEXAHU3MOB UM MallIMH

KakoBa cTpykrypHas popmyria MI0CKMX MEXaHU3MOB B paMKaXx IPOBEICHUS PACUETOB U
MIPOEKTUPOBAHUS IPOEKTOB TEXHUYECKUX CUCTEM U U3JIETUN MATMHOCTPOEHUSI METOAAMU
TEOPUH MEXAHM3MOB U MaIlIMH

Hepe‘lI/ICHI/ITe KHHCMAaTUYCCKHC ITapbl U UX KJ'IaCCI/I(I)I/IKaI_II/IIO, YCJIOBHOC I/I306pa)KeHI/I€
KMHCMATHUYCCKUX IIap B paMKax MMPOBCACHUA PACUCTOB U IPOCKTHPOBAHUS ITPOCKTOB
TCXHUYCCKUX CUCTEM U PIS,Z[CJIHI;’I MAallIMHOCTPOCHUA MCTOJaMU TCOPUU MCXAHHU3MOB U
MallluH

KakoBa kiaccudukanus miockux MeXaHu3MoB (Tpymibl Accypa) B paMKax IMPOBEICHUS
pacyeToB M MPOEKTUPOBAHUS MPOEKTOB TEXHUYECKUX CUCTEM M M3JEIIMM MAIIMHOCTPOCHUS
METOJIaMHU TEOPHH MEXaHU3MOB M MAIITUH

Kak MPOUCXOAUT IMOCTPOCHUC TIJIIAaHOB CKOpOCTCﬁ u yCKOpeHI/Iﬁ AJIs1 KPpUBOIIUIIHO-
MOJISYyHHOTO MEXaHN3Ma B paMKax IMPOBCACHUA PaCUCTOB U IIPOCKTUPOBAHUS IIPOCKTOB
TCEXHUYCCKUX CUCTEM U H3,Z[eJ'IPII>i MalIMHOCTPOCHUA METOAAMHU TCOPUN MEXAHNU3MOB U
MallluH

Kak MMPOUCXOAUT IMOCTPOCHUC TIJIIAaHOB CKOpOCTeI\/’I u yCKOpeHI/Iﬁ AJIs1 KPpUBOIIUIIHO-
KOPOMBICJIIOBOTO MEXaHHU3Ma B paMKaxX NPOBCACHUA PACUCTOB U IIPOCKTUPOBAHM A ITIPOCKTOB
TCEXHUYCCKUX CUCTEM U PI3,ZLCJII/II>'I MalIMHOCTPOCHUA METOAAMHU TCOPUNU MEXAHNU3MOB U
MallluH

Kak MMPOUCXOAUT IMOCTPOCHUC TIJIIAaHOB CKOpOCTeI\/’I u yCKOpeHI/Iﬁ AJI KYJIMCHOI'O MCXaHU3Ma B
PaMKax MpOBEACHUA paCYCTOB U IIPOCKTUPOBAHUA ITPOCKTOB TEXHUYCCKHUX CUCTEM U
I/I3,I[CJ'II/II71 MAalIMHOCTPOCHUS METOAAMU TCOPHUUN MCXAHU3MOB U MAIIIWH

10

Kak MPOUCXOJUT IMMOCTPOCHUC ITJIAHOB MOJIOKESHUH KPUBOLIUITHO-TIOJI3YHHOI'O ME€XaHHU3Ma B
paMKax MpOBCACHUA PpACUYCTOB U IIPOCKTUPOBAHUSA ITPOCKTOB TCXHUYCCKUX CUCTEM U
I/IS,ZIGJ'II/Iﬁ MAIMHOCTPOCHUA METOAAMU TCOPHU MCXAaHU3MOB U MalllMH

11

Kak MMPOUCXOAUT OIIPCACIICHUEC CKOPOCTU U YCKOPCHUA METOJAOM JJUarpaMm B paMKax
MMPOBEACHUA paCY€TOB U MMPOCKTUPOBAHUA IMTPOCKTOB TCXHUYCCKUX CUCTEM U I/I3JIG.]'II/II71
MAIIMHOCTPOCHUSA METOAAMU TCOPHUUN MCXAHU3MOB U MAllIMH

12

B gem 3akmrogaeTcs KHHEMAaTHIECKOS HUCCIICAOBAHUEC PBIYAXKHOT'O MCXaHU3Ma
AHAIIUTUYCCKUM MCTOJIOM B paMKaX NPOBCACHUSA PACUCTOB U ITPOCKTUPOBAHUA ITPOCKTOB
TCXHUYCCKUX CUCTEM U PI3)ICJ'IPII>1 MalIMHOCTPOCHUA METOAaAMU TCOPUHU MEXAHHU3MOB 1
MallluH

13

KakxoBEI OCHOBHEBIC 3ala4i JUHAMHU4YCCKOIr0 aHajinda MCXaHn3Ma B paMKaxX IMPOBEACHUA
pacyeToOB U NPOCKTUPOBAHUSA ITPOCKTOB TCXHUYICCKHUX CUCTEM U I/I3,E[CHI/II>'I MalInHOCTPOCHUSA
MCTOJaMHU TCOPHUH MCXAaHU3MOB U MAalllMH




14

Kakue 1efcTBYIOT CUIIBL, JEUCTBYIOLINE HA 3BEHbSI MEXaHU3Ma B paMKaX PEILIEHUS! TUIIOBBIX
VMHKCHEPHBIX 3a7ja4 IIPU MPOECKTUPOBAHUH JI€TAJIEH U Y3JI0B MAIIMHOCTPOCHHS B paMKax
IIPOBEJCHUS PacYE€TOB U MPOEKTUPOBAHUS IPOEKTOB TEXHUUECKUX CUCTEM U U3JIEIHUN
MAIIMHOCTPOEHHS] METOAAMH TEOPUU MEXAHNU3MOB U MAIlMH

15

I[aﬁTe OIPCACIICHUC CUJI MHCPLUH OJId 3BCHA, COBCPIIAIOIICTO IMJIOCKOIIapaJJICIIbHOC
JABYOKCHUE B paMKax IMPOBCACHUA paCuY€TOB U IIPOCKTUPOBAHUSA IIPOCKTOB TEXHUUYCCKUX
CHCTEM U U3JCIIHit MalIMHOCTPOCHHUA MCTOJAMH TCOPHU MCXAHU3MOB U MallIMH

16

I[aﬁTe OIMPECACIICHUEC CUJI MHEPLUUU JJIs1 3B€HA, COBCPIIAIOIICTO BpallaTCJIbHOC IBUKCHHUEC B
paMKax MpOBCACHHA PACUYCTOB U IIPOCKTUPOBAHUSA ITPOCKTOB TCXHUYICCKHUX CUCTEM U
I/ISI[GJ'II/Iﬁ MAaIIMHOCTPOCHUA METOAAMU TCOPHUHU MEXaHN3MOB U MallllH

17

B uem 3akimrouaeTcs CHIIOBOM PACUCT KPUBOIIHUITHO-TIOJI3YHHOI'O MCXaHU3Ma B paMKax
IMPOBEACHUA paCY€TOB U IIPOCKTUPOBAHUA IIPOCKTOB TCXHUYCCKUX CUCTEM U HSHCHHﬁ
MAIIMHOCTPOCHUA METOAAMU TCOPHUU MCXAHU3MOB M MallIMH

18

B gem 3akmrouaeTcs CUIIOBOM PaCUYCT KPUBOIIHUITHO-KOPOMBICIIOBOI'O MEXaHHM3Ma B paMKax
MMPOBCACHUA paCYCTOB U MMPOCKTUPOBAHUSA ITPOCKTOB TCXHUYCCKUX CUCTEM U I/ISIIGHI/Iﬁ
MAIIMHOCTPOCHUA MCTOAAMU TCOPHUU MCXAHU3MOB 1 MAllIMH

19

[aiite onpeneneHue peakuuii B KWNHEMaTHYECKUX M1apax C y4ETOM TPEHUs B paMKax
IIPOBEICHUS PACYETOB U IIPOCKTUPOBAHUS IIPOEKTOB TEXHUYECKUX CUCTEM U U3JEIHUI
MAalIMHOCTPOEHUsI METOAAMHU TEOPUU MEXaHU3MOB M MAILIUH

20

I[aﬁTe OIIpCACIICHUC ypaBHOBeHlHBaIOIlIeﬁ CHJIBI ITPpXU ITOMOIIH pbIdyara X{}/'KOBCKOFO B
PpaMKax MpOBEACHUA paCYCTOB U IPOCKTUPOBAHUA ITPOCKTOB TCXHUYICCKHUX CUCTEM U
I/IS,I[CJ'II/Iﬁ MAIIMHOCTPOCHHUA MCTOAAMU TCOPHUU MCXAHU3MOB U MAIlIMH

21

Kakoe Ha3HaueHue u BUJIBI KYJIQUKOBBIX MEXaHN3MOB B paMKax IIPOBCACHUA PACUCTOB U
MPOCKTUPOBAHHUA ITPOCKTOB TCXHUYCCKUX CUCTEM U I/ISILCJII/Iﬁ MallMHOCTPOCHUSA METOAaMU
TCOPHUU MEXAHU3MOB UM MAallIMH

22

Kaxkwue BUJBI 3aMBIKaHHA BBICIIICH IMapbl KYJAYKOBBIX MCXaHU3MOB B paMKaX IIPOBCACHUSA
pacd€ToOB U IMIPOCKTUPOBAHUS ITPOCKTOB TCXHUYCCKUX CUCTCM U I/ISIIGJ'II/Iﬁ MAaIIMHOCTPOCHUA
MCTOJaMHU TCOPHUH MCXAHU3MOB U MalllMH

23

Kakwne 3akoHBI ABHUIKCHUA TOJIKATCIIL B paMKaxX MPOBCACHUA PAaCUCTOB U ITPOCKTUPOBAHUA
MMPOCKTOB TCXHUYCCKUX CUCTEM U I/ISI[CJII/Iﬁ MAalIMHOCTPOCHUSA METOAAMU TCOPUHU
MCXaHU3MOB U MalllMH

24

Kakne (1)330BBI€ YTJIbl KYJIAUKOBOT'O ME€XaHMU3Ma, MCTOQ 06pameH1/1;1 JABWKCHHUA B paMKax
MMPOBEACHU paCY€TOB U MIPOCKTUPOBAHUA IIPOCKTOB TCXHUYCCKUX CUCTEM U HSHGHHP’I
MAIIMHOCTPOCHUA METOAAMU TCOPHU MECXAHU3MOB M MalllMH

25

Kak MPOUCXOAUT IMOCTPOCHUC l"pa(l)I/IKa NepeMEIICHUA TOJKATECIA B KYJIAYUKOBOM MEXAaHU3ME
B paMKax MpOBECACHHA paCYCTOB U IMTPOCKTUPOBAHUSA ITPOCKTOB TCXHUYCCKUX CUCTEM U
I/I3,I[CJ'II/II71 MAalIMHOCTPOCHUS METOAAMU TCOPHUHN MCXAHU3MOB U MAIlIWH

26

Kakue ObIBaroT YTJIbI JABJICHUA U NIEPCAAYN ABWIKCHUS KYJIAUKOBOT'O MEXaHU3Ma B paMKax
MMPOBEACHUA paCY€TOB U MMPOCKTUPOBAHUA IIPOCKTOB TCXHUYCCKUX CUCTEM U I/I3I[eJ'II/II71
MAIIMHOCTPOCHUA METOAAMU TCOPHU MECXAHW3MOB M MalllMH

27

I[aﬁTC OIIPCACIICHUC Rmin KyJIa4yKa € MOCTYNAaTCIIbHO-ABMKYITUMCS TOJIKATCIICM B paMKax
MMPOBEACHUA paCY€TOB U MMPOCKTUPOBAHUA IMTPOCKTOB TCXHUYCCKUX CUCTEM U I/I3JIG.]'II/II71
MAIIMHOCTPOCHUSA METOAAMU TCOPHUUN MCXAHU3MOB U MAIlIMH

28

I[aﬁTC OIMPCACIICHUC TTOJIOKCHUA ECHTPA BPALICHUA KYyJIa4uKa JJIS KYJIa4YKOBO-
KOPOMBICJIIOBOTO ME€XaHHU3Ma B paMKaX IMPOBCACHUA PaCUCTOB U ITPOCKTUPOBAHUA ITPOCKTOB
TCXHUYCCKUX CUCTEM U PI3):[CJIPII>'I MalIMHOCTPOCHUA MCTOAAMU TCOPUN MEXAHNU3MOB U
MalluH

29

B 4em 3aknrouaeTcs KuHEMaTHKa 3y6‘-IaTLIX nepeaad B paMKax ImpoBCACHUA paCY€TOB U
MPOCKTUPOBAHHUA ITPOCKTOB TEXHUYCCKUX CUCTEM U I/ISJIeJ'H/Iﬁ MAIIMHOCTPOCHUSA METOAaAMU
TCOpHUU MCXAHU3MOB U MAIlIMH

30

KaxkoBo NEPCAATOUYHOC OTHOMICHUEC IMMOCICA0OBATCIILHOT'O Pl SY6anBIX KOJIEC B paMKax
MMPOBCACHUS paCYCTOB U TPOCKTUPOBAHUSA ITPOCKTOB TCXHUYCCKUX CUCTEM U U3IEIUN




MAIIMHOCTPOCHUSA MCTOAAMU TCOPHUU MCXAHU3MOB U MalllMH

31

KakoBo nepenaToyHoe OTHOIIEHHE CTYTIEHYATOroO psijia 3y04aThiX KOJIEC B paMKax
MIPOBE/ICHUS PACUETOB U MPOCKTUPOBAHUS MPOEKTOB TEXHUYECKUX CUCTEM U U3IEITHI
MAIIMHOCTPOCHHS] METOAAMH TEOPUU MEXaHHU3MOB U MAIllUH

32

KakoBo nepenarounoe oTHomeHne AudGepeHInaIbHOr0 MEXaHu3Ma B paMKax MPOBEACHUS
pacueToB U MPOECKTUPOBAHUS MPOEKTOB TEXHUUYECKUX CHCTEM U U3JEIUNA MAIIMHOCTPOCHUS
METO/IaMHU T€OPUU MEXaHU3MOB M MAIlIUH

33

KaxoBo NEPECAATOUYHOC OTHOMICHUEC IINIAHETAPHOI'O MEXaHU3Ma B paMKaX IIPOBEACHUA
pacyeToOB U NPOCKTUPOBAHUSA ITPOCKTOB TCXHUYICCKHUX CUCTEM U I/ISI[GJII/Iﬁ MalInHOCTPOCHUA
MCTOJaMHU TCOPHUH MCXAaHU3MOB U MalllMH

34

Kakue ciocoOsl Hape3aHus 3y0UaThIX KOJIEC B paMKax MIPOBEACHUS pacueToB U
IPOEKTHUPOBAHUS IIPOEKTOB TEXHUUECKUX CUCTEM M U3JIEJINH MAITMHOCTPOEHUS METOIaMU
TEOpUU MEXAHU3MOB U MAIllUH

35

Kax IIPOUCXOOUT O6p330BaHI/IC 9BOJBBEHTHI M €€ CBOMCTBA B paMKax IMpoOBEACHU paCcYCTOB
N MPOCKTUPOBAHUA IMTPOCKTOB TCXHUYCCKHUX CUCTCM U I/ISILCJII/Iﬁ MAallMHOCTPOCHUA MCTOAaMU
TCOPHUU MEXAHU3MOB UM MAallIMH

36

Y gyeM 3aKIH04YaeTCI OCHOBHAS TEOpEMa 3y6an0r0 3alCIINICHUSA B paMKaXx ITPOBCIACHUS
pacu€TOB U IIPOCKTUPOBAHUS ITPOCKTOB TCXHUYCCKUX CUCTEM U PI3,I[€J'IHI>1 MalllTHHOCTPOCHHA
MCTOJaMHU TCOPHUH MCXAaHU3MOB W MAalllMH

37

Kakue ocHOBHBIE pa3mMephl 3y0UaThIX KOJIEC C HBOJILBEHTHBIM MPO(UIEM B paMKax
IIPOBEICHUS PACYETOB U IIPOCKTUPOBAHUS IIPOEKTOB TEXHUYECKUX CUCTEM U U3JEIHUI
MAalIMHOCTPOEHUsI METOAAMHU TEOPUU MEXaHU3MOB M MAILIUH

38

B 4em 3aknrouaercs rpacbnqecm/lﬁ MCTOA KMHEMATHYCCKOI'O UCCIICAOBAHUA 3Y6‘IaTI>IX
MCXAaHMU3MOB B paMKax IMPOBCACHUA paCUCTOB U NPOCKTHPOBAHUSA NPOCKTOB TCXHUICCKHUX
CHCTCM U I/ISI[eJ'II/Iﬁ MAIIMHOCTPOCHUA MCTOJAMU TCOPUHU MCXAHN3MOB W MAIlIMH

39

B 4gem 3akmrouaeTcs CUHTE3 IUIAaHCTAPHBIX MCXaHU3MOB B pPaMKax IMPOBCACHUA pacyCTOB U
IMPOCKTUPOBAHUA IIPOCKTOB TCXHUYCCKHUX CUCTCM U I/IBI[GJ'II/Iﬁ MallIHHOCTPOCHUA METOAaAMHA
TCOpPHUU MCXaHU3MOB U MalllMH

40

KaxoBsl PEKUMBI IBUKCHUS MCXAHU3MOB B PaMKaXx IMMPOBCACHUA pacu€TOB U
MPOCKTUPOBAHHUA ITPOCKTOB TEXHUYCCKUX CUCTEM U H3I[€HHI>'I MAalIMHOCTPOCHUSA METOAaAMU
TCOpHUU MCXAHU3MOB U MAIlIMH

41

Kax dhopmynupyercs npsmast 3ajja4a TMHAMHUKHY, KaKOBO YpaBHEHHUE JBMKEHUS MEXaHU3Ma B
muddepeHIMaTFHOM BHJIE B paMKaX MPOBEJCHHS pacueTOB U MPOSKTUPOBAHUS TPOEKTOB
TEXHUYECKUX CUCTEM U U3JICJINI MAIMHOCTPOCHUS METOIAMHU TEOPUH MEXAHU3MOB U
MaIlWH

42

Yro Takoe JAUHaMHUYCCKas MOACIIb MAIIMHHOI'O arperara, 41 4€ro e€ HCITOJIB3YIOT.
HpI/IBeI[eHI/Ie CHJI U MOMCHTOB CUJI K 3BCHY IIPUBCACHUSA B paMKaXx IMMPOBCACHUA paCUCTOB U
MPOCKTUPOBAHHUA ITPOCKTOB TEXHUYCCKUX CUCTEM U H321€HHI>'I MAalIMHOCTPOCHUSA METOAaAMU
TCOpHUU MCXAHU3MOB U MAIlIMH

43

Yro Takoe JAUHaMHUYCCKas MOACIIb MAIIMHHOI'O arperara, JJIs 4€ro e€ HCIIOJIB3YIOT.
HpI/IBC,Z[CHI/IC MacCC U MOMCHTOB MHCPIHNH MACC 3BCHLCB B MCXaHU3MC B paMKax IMPOBCACHU
pacdeToB U IPOCKTUPOBAHUSA IIPOCKTOB TEXHUYCCKHUX CUCTEM U I/ISJIGJ'II/Iﬁ MalIMHOCTPOCHUA
MCTOdaMHU TCOPHUH MCXAHU3MOB U MAIlTMH

44

HpoaHaanpyﬁTe YCTAaHOBUBHICCCA ABMIKCHUC MAIIIMHHOI'O arperara, OGBHCHI/ITC, nouemy
BO3HHUKACT MCPUOANYCCKAA HEPABHOMCPHOCTDh ABMXXCHUSA U KaK p€IIacTCA 3aa1a4da e€
pEeryjinpoBaHus B paMKax IMPOBCACHUA paCYCTOB U IPOCKTUPOBAHUSA TPOCKTOB TCXHUYICCKUX
CHCTEM U I/ISJIGJ'H/II\/'I MAIlIMHOCTPOCHHUA METOJAaMH TCOPHHU MCXAHU3MOB U MalllMH

45

IIpuBeauTe nOCIIEI0BAaTENBLHOCT PaCyeTa MaX0BOI0 KOJIeCa IIPU NEUCTBUU CUII, 3aBUCALLIUX
OT MOJIOKEHMSI MeXaHU3Ma (YacTHBIN citydait Ji1 = const), B paMKaX IpOBEIEHUS pacyeToB U
[IPOEKTUPOBAHUS IIPOEKTOB TEXHUYECKUX CUCTEM U U3JIEIUN MATUHOCTPOCHUS METOAAMU
TEOPHH MEXaHU3MOB U MAIIVH

46

Kaxkwue ObIBaroT BI/I6paI_II/II/I 1 KoJieOaHMs B MalllMHaxX. B ueM CYThb IIOHATHA O




HEYpPaBHOBEIICHHOCTH MEXaHM3Ma (3B€Ha) U METO/1a 3aMENIA0IIUX MAacC B paMKax
MPOBEJICHUS PACYETOB M MPOEKTUPOBAHUS IPOEKTOB TEXHUUECKUX CUCTEM U U3JIEIHM
MaITUHOCTPOEHHUS METOJaMU TEOPUU MEXAHW3MOB M MAIllUH

47

KaxoBo 1oJIHOE M YaCTHYHOE CTAaTHYECKOE YPaBHOBCUIMBAHUE KPUBOIIHUITHO-IIOJI3YHHOI'O
MCXaHMU3Ma B paMKax INPOBCACHUA PACUCTOB U ITPOCKTUPOBAHUA ITPOCKTOB TCXHUYCCKUX
CHCTEM U H3I[eJ'IHI>i MAIIMHOCTPOCHUA METOAaMU TCOPUU MEXAHU3MOB M MalllMH

48

Kak mpoucxoaut 6aaHCUPOBKA POTOPOB IIPH CTATHYECKOH, MOMEHTHOU U TMHAMUYECKOU
HEYpPABHOBEIICHHOCTH B paMKax MPOBEACHUS PACUETOB U IPOECKTUPOBAHUS IIPOEKTOB
TEXHUYECKUX CUCTEM U U3JICIINI MAIIMHOCTPOEHUSI METOIAMHU TEOPUH MEXAHU3MOB U
MalluH

49

KakoBo monstue KIIJ] 1 ocHOBHBIE pacueTHbIe (OPMYIIBI 7Sl €70 ONPEEIICHUS. B paMKax
IIPOBEJCHUS PAaCYeTOB U MPOCKTUPOBAHUS IPOEKTOB TEXHUYECKUX CUCTEM U U3JEIHUN
MAalIMHOCTPOEHUs METOAAMU TEOPUU MEXaHU3MOB M MAILIMH

50

KaxoBo nonsaTue KHJ_I MAaIllMHBI IIPU IIOCJICA0BATCIIbHOM COCAMHCHUN MEXaHNU3MOB B
paMKax MpOBCACHHA PACUYCTOB U ITPOCKTUPOBAHUSA ITPOCKTOB TCXHUYCCKUX CUCTEM U
I/I3,I[6J'II/II71 MAIIMHOCTPOCHHUA MCTOAAMU TCOPHUHU MCXAHU3MOB U MAIlIMH

51

Kaxoso nonstue KII/ mammHs! Ipy napajuieIbHOM COEAMHEHUEM MEXAaHU3MOB B paMKax
IIPOBEJCHUS PaCYE€TOB U MPOEKTUPOBAHUS IPOEKTOB TEXHUYECKUX CUCTEM U U3JEIHUN
MAalIMHOCTPOEHUsI METOAAMHU TEOPUU MEXaHU3MOB M MAILIUH

52

KaxoBa KJ'IaCCI/I(bI/IKaI_[I/IH 3Y6‘IaTI>IX nepcaad 1 OCHOBHBIC KWHCMATUYCCKHC IMapaMCTPhI
3Y6‘-IaTI)IX KOJICC B paMKaXx IPOBCACHUA PACUCTOB U IIPOCKTHUPOBAHUS ITPOCKTOB
TEXHUYECKHUX CUCTEM U U3JICIUM MAalllMHOCTPOCHUA MECTOAaMHU TCOPHUHN MCXaHHU3MOB U
MalllnuH

53

Hepe‘-{I/ICJII/ITe OCHOBHBIC BU/Ibl MCXaHU3MOB B paMKax IMPOBCACHUA paCdCTOB U
IMPOCKTUPOBAHUA IIPOCKTOB TCXHUYCCKHUX CUCTCM U I/IBI[GJ'II/Iﬁ MallIHHOCTPOCHUA MCTOJaMU
TCOpPHUU MCXAaHU3MOB U MallIMH

54

VKaXuTe OCHOBHBIC OIIpCACIICHUA U BUABI IINTAHCTAPHBIX IICPCIaY, 00BACHUTE UX
Ha3HA4YCHUC. B paMKaxX MNPOBCACHUA PACUCTOB U ITPOCKTUPOBAHUA ITPOCKTOB TEXHUYCCKUX
CHUCTCEM U PI3,[[€J'IHI>1 MAIIMHOCTPOCHUSA METOAAMU TCOPUU MEXAHHU3MOB U MAIlIMH

55

B gem 3akir04aroTCs OCHOBHBIC 3aJa4 CHUJIOBOI'O aHaJIn3a MCXaHU3MOB. HpI/IBGJII/ITe
KHaCCH(bHKaHHIO CHII, I[eﬁCTBYIOHlHX B MCXAaHU3MC B paMKax IMPOBCACHUA paCUCTOB U
MPOCKTUPOBAHHUA ITPOCKTOB TCXHUYCCKUX CUCTEM U I/ISIIGHI/Iﬁ MAalIMHOCTPOCHUSA METOAaAMU
TCOpHUU MCXAHU3MOB U MAIlIMH

56

YkaxuTe OCHOBHEIC PEKUMBI IBUKCHHA MCXaHU3MOB U IPUBCANTC YPABHCHUA KAKA0T'0 U3
HUX B paMKax IIPOBCACHHUA paCUYCTOB U IMIPOCKTUPOBAHUS ITPOCKTOB TCXHUYCCKUX CUCTEM U
I/ISILGJ'II/Iﬁ MAIMHOCTPOCHUA METOAAMU TCOPHUU MCXAHN3MOB U MalllMH

57

Yto Takoe AUHaMHUYCCKas MOJCIIb MAllIMHHOI'O arperara, J1Jis 4ero e€ HCIIOJIB3YIOT.
HpI/IBGHGHI/Ie CHJI U MOMCHTOB CHUJI K 3BCHY IIPUBCACHUA B paMKax MPOBCACHUA paCUCTOB U
MMPOCKTUPOBAHUSA ITPOCKTOB TEXHUYCCKUX CUCTEM U I/I3,Z[6HPII>'I MalIMHOCTPOCHUS METOAAMU
TCOpHUU MCXaHU3MOB U MalllMH

58

Yto Takoe AUHaMHUYCCKas MOJCIIb MAllIMHHOI'O arperara, J1Jis 4ero eé HCIIOJIb3YHOT.
HpI/IBe)]eHI/Ie MacC U MOMCHTOB MHEPIHH MAacCC 3BCHLEEB B MCXAaHNU3ME B paMKax IMPOBCACHUA
pacyeToOB U NPOCKTUPOBAHUSA TPOCKTOB TCXHUYICCKUX CUCTEM U I/I3,[[CHI/II>'I MalInHOCTPOCHUSA
MCTOJaMHU TCOPHUH MCXAaHU3MOB W MAalllMH

59

Kakue ObiBatoT BUOpanuu 1 KosiebaHus B MaluHax. Jlaite moHsTHE O
HEYpPaBHOBEIIEHHOCTH MeXaHu3Ma (3BeHa). OnummTe MeTo]1 3aMeMIaloIINX Macc B paMKax
IIPOBEJEHUS PACYETOB U MPOEKTUPOBAHUS IPOEKTOB TEXHUUECKUX CUCTEM U U3JIENHUN
MAaIIMHOCTPOEHHS] METOAAMH TEOPUH MEXaHU3MOB U MAIlIUH

60

B dem 3akntouaercs ypaBHOBEIIMBAHUE BpaIIatOUXCcst Macc. OMUIINTE METObI
YPaBHOBEIIMBAHUS B pPAMKax IIPOBEJICHHS PACUETOB U ITPOEKTUPOBAHUS IIPOEKTOB
TEXHUYECKUX CUCTEM U U3JICJINI MATMHOCTPOCHUS METOJIAMH TEOPUH MEXAHU3MOB U
MaIlTinH




7.3.2. Kputepuu u HOPpMbI OLlEHKH

®opma
NpoBeAeHUA
Cemectp “ Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOUHOI
aTrecTaluu
3a4eT «3aYTEHO» 55-100 6ayutoB
«HE 3a4TECHO» 0-54 6asutoB




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

8.1. Obs3aTesbHAs IMTEPATyPa

ABTOpr, COCTaBUTC/IN

3arsiaBue (3aroJjioBoK)

Tun (yueOHMK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3nanusa

Koau4yecTBO B
HAY4YHOM
oudamorexe /
HaunmMmeHnoBaHue
9BC

YUmuns, B. I1.

Teopust MeXaHU3MOB U MaIllvH : y4eo.-
Metoz. mocooue / B. I1. Umuis. - U3n. 3-e,
ctep. - Cankr-IlerepOypr : Jlans, 2022. -
280 c. : mi. - (YueOHUKHU Ui BY30B.
CrneuunanbHas nutepatypa). - URL:
https://e.lanbook.com/book/209816 (nara
obpamenusi: 30.11.2022). - Pexxum noctymna:
DNeKTpOHHO-OMOIMOTEeYHasl CUCTEMa
"Jlanp". - ISBN 978-5-8114-1222-8. - Tekct

: DJICKTPOHHBI.

VYueb.-meton. [TocodOue

2022

9bC "Jlaup"

Cobomnes, A. H.

[TpuknaaHas mexaHuka : yueOHuk. B 2 u. Y.
2. OCHOBBI CTPYKTYpPHOTO,
KMHEMaTHYEeCKOTI'0 U TUHAMUYECKOTO
a"anm3a mexanu3moB / A. H. CoOoies, A.
. Hekpacos, A. I'. Cxuptnanse, 0. 1.
bposkuna. - Mocksa : KYPC : UHOPA-M,
2022. - 160 c. : wn. - URL:
https://znanium.com/catalog/product/187471
8 (mara obpamenus: 20.02.2023). - Pexxum
JOCTYyTIA: DJIEKTPOHHO-OMOINOTEYHAS
cucrema "ZNANIUM.COM". - ISBN 978-5-
906818-57-7 . - TekcCT : 2JIEKTPOHHBIH.

YyeOHuK

2022

Znanium.com

Cwmenarun A. U.

Teopust MEXaHU3MOB U MAIlIUH : [KypCcOBOE
MPOCKTUPOBaHUE| : yueb. mocodue st
By30B / A. . CmensiruH. - MockBa :

VYueb. [Tocobue

2023

Znanium.com




Ne
n/n

ABTOpLI, COCTaBUTC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

NH®PA-M, 2023. - 262 c. : un. - (Breicmiee
oOpaszoBanue - bakanaspuar). - URL:
https://znanium.com/catalog/product/193994
3 (mara obpamenus: 27.02.2023). - Pexxum
JO0CTyIa: DJIEKTPOHHO-OMOIHOTeUHAsI
cucrema "ZNANIUM.COM". - ISBN 978-5-
16-009237-9. - TekcT : 3JIeKTPOHHBIH.




8.2. lonoiHuTeIBLHAS IUTEPATYPA

Tun (yueOHuK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueOHo- Hay=nou
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJji0BoK) I'ox u3panus oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
IBC
1 | bamaxnuna A. A. Mexanuka. Teopusi MEXaHU3MOB U MaIlIMH : | y4e0.-MeTo/. mocodue 2020 Penozuropuii
nab. mpakTukym / A. A. banaxauna, 1. B.
Copoka ; TI'Y, UuctutyT
MammHoCcTpoeHus. - TI'Y. - TonpsaTTh :
TT'Y, 2020. - 112 c. : mi. - [Ipun.: c. 92-112.
- bubmuorp.: c. 91. - Pexxum nocryna:
Penozutopuit TT'Y. - ISBN 978-5-8259-
1536-4. - TekcT : AIEeKTPOHHBIH.
2 | Mkprtsiues O. B. Teopust MexaHM3MOB U MAalllMH : IPAKTUKyM | YueOHOe mocobue 2021 Znanium.com

: yue0. mocodue / O. B. MkpThIueB. -
Mocksa : By3osckuii yueOnuk : UHOPA-
M, 2021. - 327 c. : . - URL:
https://znanium.com/catalog/product/142633
0 (mata obpamenus: 27.02.2023). - Pexum
J0CTyma: DJIEeKTPOHHO-OMOIHOoTe HAas
cucrema "ZNANIUM.COM". - ISBN 978-5-
16-102314-3 . - TeKCT : SIEKTPOHHBIH.




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

. Jlanp [DnekTpoHHBIN pecypc]|: NMeKTPOHHO-OuOIHoTeYHas cuctemMa «Jlanby. —3ari.
¢ tutyi. skpana. — URL.: https://e.lanbook.com/
. Hayunass oanektponnas OuOmmuorexka eLIBRARY.RU [DnexktpoHHBIH pecypc]:

uHopmanmonnelii mopran / OO0 "PYHOB"; Cankr-IlerepOyprckuii  rocyaapCTBEHHBIN
yHHBepcHTeT. - M.: [0. u.], 2005. - 3aru. ¢ Tutyn. skpana.- URL: www.eLibrary.ru

. 3. PykoHT [DneKTpoHHBIM pecypc]: HanmmoHambHBIN 1HdpoBoit pecypc / OO0
«ArenrctBo Knwura-CepBuc». - M.: [06. u.], 2011. - 3arm. c¢ tutyn. skpana. -URL:
http://www.rucont.ru

. http://thescipub.com/journals/ajeas - peuensupyembiii xxypHan American Journal of

Engineering and Applied Sciences - mnyOmuKyer pe3yibTaThl HCCIEIOBaHUN B 00JACTH
WHKCHEPHBIX HayK (npuKiIagHas Qu3nka W T[pHUKIagHas MaTeMaTHKa, aBTOMAaTH3alus |
yIpaBJICHUE, XHUMHYECKas TEXHOJIOTHs, KOMIIBIOTEPHAs TEXHWKA, MH()OPMATHKY, WH)KCHEPHBIC
JIAHHBIC U Pa3pabOTKa MPOrPaMMHOT0 00ECIICUCHHS, IKOJIOTHIECKasi MHKSHEPHS, DIICKTPOTEXHUKA,
NPOMBIIUICHHAS WHXCHEPHS, WH(HOPMAIIMOHHBIC TEXHOJIOTUU U UHPOPMATHKA, MAaTePHAJIOBEICHHUE,
U3MEPEHUE M METPOJIOTHS, MAlIMHOCTPOCHUE, MEIWLMHCKas (QH3MKa, SHEpreThka, oO0paboTka
CUTHAJIOB M TEJICKOMMYHUKAIUH.

. http://rsta.royalsocietypublishing.org/ - sxypuan Philosophical Transactions A
NPEJOCTABIIACT CBOOOJHBIA JOCTYN K HAyYHbIM IyOJUKAIMsIM [0 CICAYIONIMM TEMaMm:
UH)KCHEPHBIC, PU3MYEeCKUe, MAaTEMAaTHICCKUE HAYKH.

. http://www.medwelljournals.com/archive.php?jid=1816-949x — »xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mpencraBnsier craTbl C pe3yJibTaTaMu
HAYYHBIX HCCICJIOBaHMA B OO0JAaCTH WMHXXCHEPHBIX HAyK (MaTreMaTHKa, »JJIEKTPOTEXHHUKA,
MAIlIMHOCTPOCHHUE, JHEPreTHKA, aBTOMOOMIICCTPOCHHE, OMOXUMUYECKAsT MH)KCHEPHsI, CTPOUTEIbHAS
WHXKEHEPHS U T.1.).

. https://doaj.org/ - pecypc, KOTOpbIii oOecredrBaeT MOCTYI K IOJHOTEKCTOBBIM
AIIEKTPOHHBIM JKypHAJIaM IpeTHa3Ha4YeH /sl TOUCKaA 10 Ha3BaHMIO CTaThH (3KypHAIa) WIIU 110 TEME.
DOAJ craBuT 1€7IbI0 BCECTOPOHHEE OCBEIICHUE HAYYHOH MEPUOUKH, HAXOASIICHCS B OTKPBITOM
JIOCTYIIE WM HWCHOJB3YIOIIEH ONpeAeieHHble Mephl, TapaHTHUPYIOIIME JJOCTOWHOE KadeCcTBO WX
COZICPIKAHHUS

. WebofScience[DnekTpoHHbII pecypc] : MyJIbTHUIUCUMIUIMHApHAs pedepaTtuBHas
0aza gmamneix. — Philadelphia:  ClarivateAnalitics, 2016— . - Pexum moctyna
apps.webofknowledge.com. — 3arn. ¢ skpana. — SI3. pyc., aHri.

. Scopus[DnekTponHslii pecypc] : pedeparuBHas Oa3a manHbiX. — Netherlands:
Elsevier, 2004— . — Pesxum focTyma : scopus.com. — 3ariL. ¢ 3kpaHa. — SI3. pyc., aHr.

. Elibrary[OnexkTpoHHBII pecypc]| : HaydHas 3J€KTpoHHas Oubimuoreka. — Mocksa :
H3B, 2000— . — Pexxum noctyna : elibrary.ru. — 3arin. ¢ skpana. — S3. pyc., aHri.

. SpringerLink[Dnektponusiii  pecypc] : [0a3a mammHeix]. —  Switzerland:
SpringerNature, 1842— . — Pesxim moctyna : link.springer.com. — 3ari. ¢ 3kpana. — §I3. aHru.

. ScienceDirect[ DneKTpOHHBIN pecypc] : KOJUIEKIHS JIEKTPOHHBIX KHUT U3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. — 3arii. ¢ 3kpaHa.
— 3. aHrm.

. NEICON[DnekrpoHHbIil pecypc] : amekTpoHHas MHGOpManus : apXuB HayYHBIX
KypHasioB. — Mocksa : HOUKOH, 2002— . — Pexxum gocrtyna : neicon.ru/resources/archive. — 3ari.

¢ ’KpaHa. — 3. pyc., aHrIL
8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneYeHn st

Ne PexBHU3UTHI JO0TOBOpaA
Haumenosanue I1O . . P
n/n (naTa, HOMep, CPOK J1elCTBHUS)

1 | KOMITIAC-3D v 18 (IlpoextupoBanue u Jorosop Ne 1198 ot 18.11.2019, cpok




Ne PexBHM3HUTHI JOrOBOpPA
HaumenoBanue IO A P

n/n (nata, HOMep, CPOK JAeHCTBUS)
KOHCTPYUPOBaHUE B MAIIHHOCTPOEHUH ) JeWCTBUS - OECCPOUHO
2 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OeCCpOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JIecTBUS — OeCCPOUHO

3 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition

8.5. Onucanne MaTepHaJIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMOI ISl OCYIIeCTBJIEHUSA
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4e€OHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U
Ne AP. 00BEKTOB /1JIsl MPOBEIEHUsI
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Il | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIIeHU 1JI51 CAMOCTOATEIbHOMI
pa6oThI o0yyamuxcs (HOMep ayAUTOPHH)
Y4eOHast ay TuTOPUS AJIs1 IPOBEICHIS Croutbt YYCHUYECKUE TPEXMECTHBIC
3aHATHUH JIEKIIMOHHOI'O THIA. YueOHas (MOHOOJIOK), MOHOOJOKH JIByXMECTHEIE,
ayJIUTOPUS TSI IPOBEICHMS 3aHATHMA CTOJ MIPEToaaBaTeIIbCKHA, CTYI
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTOpus AJisl | PEnoaBaTebCKuil, JO0CKa ayauTopHas
1 | KYPCOBOTO NPOCKTHPOBAHHS (BBIMIOJIHEHUS (menoBast), kadenpa
KYPCOBBIX pa0boT). YueOHasi ay TuTopus AJis
MIPOBEJICHUS TPYIITOBBIX U MHIUBHIYJTbHBIX
KOHCYIbTaluil. YueOHas ayiuTopus JUis
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOIIS U
POMEXYTOUHOMU arrectarmu (A-419)
VYyeOHast ayIuTOpUs AJIs IPOBEICHHUS Cromnbl YYEeHUYECKHE, CTYIbs
1abopaTopHbBIX padoT. y4YeHHYeCcKue, ImKap ansd  y4eOHbIX
VYyeOHast ayIuTOpUs AJIsl IPOBEICHHS nocoOmii, J0ocka ayauTopHas (MenoBas),
3aHSATHIA CEMUHAPCKOTO THIIA. CTOJ MPEeTo1aBaTeIbCKUH, CTYI
VYyebHas ayuTOpHs i1 KypCOBOTO MPEIOJaBaTENbCKHM, Cronbl
MIPOEKTUPOBAHHUS (BBITIOTHEHHS KYPCOBBIX nabopaTtopHbIe YCTaHOBKH TUTST
9 pabor). JTUHAMUYECKONM  OaJaHCHUpPOBKU  pOTOpa,
VYyeOHast ayIuTOpUs AJIsl IPOBEICHHS YCTaHOBKAa [UIsl OMpeNeleHHs] MOMEHTa
TPYTITOBBIX W WHIWBUIYTBHBIX WHEPIIMA 3BEHA PE30HAHCHBIM METOJIOM,
KOHCYJbTaIUH. yCTaHOBKa 7151 0aJaHCUPOBKU
Y4eOHast ay TUTOPUS IS IPOBEICHIS
3aHSTHNA, TEKYIIEro KOHTPOIS U
MTPOMEKYTOYHOH aTTeCTAIUH.
(A-414)
3 [Tomemenue sl CaMOCTOSTENHHONH PabOTHI CToutbl, CTYINbS, KOMIIBIOTEPHI
obyuarormxcs (I'-401)
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