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JIeCHOTO KOMILIeKCa»
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HauanbHuk OTtaesia 00pa3oBaTe/IbHBIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma ofo6peHa Ha 2024/2025 yueOHbBIH TOA.
[Tporokon Ne 25 3acenanusi Kadeapsl «JIT7» ot 16.04.2024 .
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouasi mporpamma ofobpeHa Ha 2025/2026 yueOHbI rof.
[Tpotokosn Ne 09.04.07-04/22 3acenanust Kadbeapsl «JIT7» ot 09.04.2025 .
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUTIIMHBI / TTPAKTHKU.
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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVTIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBbHOMN NPOT'PAMMBI

Hacrosmas pabouast mporpaMmma IUCHUIIIMHBI YCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OMPEACIISET COACPKAHUE U BUIBI YICOHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM 00Opa3oBareiabHbIM ctangapToMm (CYOC 3++) no
HaIpaBJCHUIO TMOATOTOBKH (ypoBeHb OakanaBpuata):23.03.02 «HaszemHbIE TpaHCIIOPTHO-
TEXHOJIOTHYECKUE KOMILJICKCHIY;

* OcHOBHOW mpodeccuoHaTbHON 00pa30BaTebHON MPOrpaMMOM IO HaINpaBICHHUIO
noarotroBku 23.03.02 «Ha3zemHble TPaHCIIOPTHO-TEXHOJIOIMUECKHUE KOMIUIEKCHI»;

* YueOHbpM mmanoM MI'TY um. H.O. baymana no Hanpasnenuto noarotorku 23.03.02
«HazemHbIe TPaHCIIOPTHO-TEXHOJOTUYECKHE KOMILJIEKCHI.

I[Ippy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMUPOBAHWE  KOMITCTEHITUH,
npeaycMotperHblx OIIOIT na ocnoBe CYOC 3++ mo HampaieHuto noarotoBku 23.03.02
«HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUIEKCHD) (YPOBEHB OakajgaBpuaTa)

Koa xomnerenuuu Dopmympo
10 CYOC 34+ YJIMPOBKA KOMIIETEHIIUH
IIpodeccnonajibHble KOMNETEHIIUH COOCTBEHHbIE
ITIKC-3
(23.03.02/31 Crioco6eH yyacTBOBaTh B KOHIIETITYaJIbHOM MPOCKTUPOBAHUH
ABTomMoOuIe- 1 BHE/IOPOXKHBIX MAILLIMH U X KOMIIOHEHTOB
TPAKTOPOCTPOEHHUE)

Jlisa kateropuil «3HaTh, yYMETh, BIAJAETh» IJIAHUPYETCS NOCTH)KEHHUE pPE3YJIbTaTOB
oOyuenuss (PO), BHoOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (QOpMHpPOBaHUE
KOMIIETEHIIUH, TPeAYyCMOTPEHHBIX OCHOBHOM IIpodeccroHanbHONU 00pa30BaTeIbHON MPOrpaMMOoit
(Tabm. 1).



Taoauna 1. Uaaukatopel 1OCTHKEHUS KOMITETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuauxkaropsl

®opMbI U METOIbI 00yUYeHHUS, CIIOCOOCTBYIOIIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIMU

ITKC-3

(23.03.02/31 ABTOMOOMIIE- U
TPaKTOPOCTPOCHHE)

Crioco0eH y4acTBOBaTh B
KOHIICNITYaJIbHOM ITPOCKTUPOBAHUN
BHCIOPOXKHBIX MAIlIMH U UX
KOMITOHEHTOB

3HATD

- IOPSAZIOK Pa3pabOTKN TEXHUUECKOTO 3aJaHHS,
JCKHU3HOIO IIPOEKTA U TEXHUYECKOTO ITPOEKTA Ha
BHE/IOPOKHBIE MAIIIMHBI U X KOMIIOHEHTBI

- 0COOEHHOCTHU IPOU3BOJCTBEHHBIX TEXHOIOTUN
OIBITHOTO U CEPUHHOTO MPOU3BOACTBA BHEIOPOKHBIX
MAIlIMH U UX KOMIIOHEHTOB

YMETb

- AHAJIM3UPOBATh TEXHUUYECKOE 3a/laHNE, SCKU3HBIN
IPOEKT U TEXHUYECKHUI POEKT Ha BHEJJOPOIKHBIE
MAaIIUHBI U UX KOMIIOHEHTBI

- aHAJIM3UPOBAThH BIUSHUE U3MEHEHUS TEXHOJOTUU Ha
KOHCTPYKLUIO U XapaKTEPUCTUKH BHEIOPOKHBIX MAIINH
Y UX KOMIIOHEHTOB

BJIAIETDH

- IpUHIUNaMH POPMHUPOBAHUS TEXHUUECKUX
TpeOOBaHUI K BHEJOPOKHBIM MALTMHAM U UX
KOMIIOHEHTaM

- HaBbIKaMM BbIOOpA ONTHUMAJIBHBIX TEXHOJOTHUECKUX
IIPOLIECCOB OIBITHOTO M CEPUIHOIO ITPOU3BOCTBA
BHEJJOPOKHBIX MAIIMH U X KOMIOHEHTOB

DopMbI 00yUeHHS:

OpoHTANBHAS U TPYIIIOBast GOPMBI.

MeToabl 00y4yeHusi:

CrnoBecnblii MeTog 00yueHus (Jlexkuun)

Mertoas! npakTuueckoit padoTel (CeMUHapHhI)
HaoOmronenue u UccienoBarebCKuii METOT
(JTaboparopHbIe pabOTHI)

Meroa npobiiemHoro ooy4uenusi(CamocTosTenpHas
pabora)

(B TOM 4HCIIC BBIITOJIHEHUE KYPCOBOTO MPOCKTA)
AKTHBHbIE H HHTEPAKTHBHBIE METObI 00yUeHUsI:
00CYyXJIeHUE MPAKTUICCKUX MTPUMEPOB HA JICKIUAX
CEeMHHapax




2. MECTO /UMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Hucuummuaa BxoauT B Onok bl «Jlucuummuael  (MOgynn)» oOpa3oBaTelbHOM
nporpamMmbl  OakanmaBpuara 1o  HampaBieHuro  23.03.02  «HazemMHbIE  TpaHCIOPTHO-
TEXHOJOTUYECKHE KOMILJIEKCHD).

W3ydyenue AMCHUIIMHBI TpEANOJaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEAYIOIINX
JUCITUIUIMH y4eOHOTO TUIaHa!

— Bgsezaenue B npodeccuOHANBHYIO AESTENBHOCTD;

— HWmxenepnas rpaduka;

— Cucrembl aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS U TPOTOTUITUPOBAHUS;

— KoHCcTpyKIHsi BHEIOPOKHBIX MAIIUH;

— Teopus BHETOPOKHBIX MAIIIKH.

OcBoeHME JaHHOW TUCIMIUIMHBI HEOOXOAMMO Kak IMpEALIECTBYIONIEE I CIAEAYIOLINX
JTUCIUILIMH 00pa30BaTeIbHOM MPOrPaMMBI:

— IlpennurmiomMHasi IpakTUKa;

— BrimyckHas kBanmupuKanuoHHas padora.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHMEM KOMIIETEHLUN C y4ETOM
matputibl komnereHuui OIIOII nns Hanpasnenus (ypoBeHb OakanaBpuata): 23.03.02 Hazemuble
TPAHCIIOPTHO-TEXHOJIOTUYECKIE KOMILIIEKCHI.



3. OBBbEM JUCIIAIIJIMHBbI

OO6mwmit 00beM AUCITUIUTMHBI COCTaBIIACT 13 3a4eTHBIX eauHuUII(3.€.), 468 aKageMUIeCKUX
4acoB (351 aACTPOHOMUYECKUI qac). B TOM quce:
1 cemectp — 6 3.¢. (216 ak.4.), 2 cemectp — 7 3.€. (252 ak.4.).

Ta6auna 2. O0bEM TUCIUIUTMHEI 110 BUIaM y4eOHBIX 3aHATHH (B aKaJJeMUYECKIX Jacax)

O0bem 1o cemecTpam, aKaj. 4.
. KosauyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHoii padoTsl
Bcero AU CHMIIIMHbI
1 2
O0beM IUCIHIUTUHBI 468 216 252
AyautopHasi padora* 172 72 100
Jlexumnu (JI) 66 36 30
Cemunapsi (C) 76 36 40
JlaGopaTopHbie paboTsr (JIP) 30 0 30
CamocrositesbHas padora (CP) 296 144 152
HpopaESOTKa y4eOHOro MaTepuana 85 45 375
JIEKITNI
IToaroroBka Kk ceMruHapam 9.5 4.5 5
BrinosiHeHNE KypcOBOIro POEKTa 108 54 54
IToaroroBka K 3K3amMeHy 60 30 30
ITonroToBka K pyoe:KHOMY KOHTPOJIO 15 9 6
[loaroroBka K 1abopaTopHbIM paboTam 16 0 16
Jlpyrue Bubpl caMoCTOSITeNIbHOM paboTel | 79.25 42 37.25
Bua npoMekyTo4yHOI aTTecTauuu Jnczamen Jnzamen
JA3uT 34T

*B TOM uyHclie, B (hopMe MPaKTUIECKOH TOATOTOBKH



4. COJEPXKAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJISAM YYEBHOW JUCIUAIIINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUU
Tabauua 3. ConepkaHue TUCIUILUIUHbBI
AKTHUBHBIE U
Buabl 3aHaTHii*, yacbl HHTEPAKTUBHBbIC (hopMBbI Komnerenuuu, Tekyuiuii KOHTPOJIb Pe3yJbTATOB 00y4YeHUsI
Ne i/nt Tema (nasBanne) Moy NMpoBeIeHus 3aHATHIl 3aKpenJieHHbIe 32
h @ TeMoii (koa mo C Banast
| C JIP | CP OpMa HPOBCACHHA | vy CYOC 3++) PoK DopmbI (mun/
3aHATHI (Henesin) MaKc)
1 cemectp
OOGrire BOIpOCH Tpocmotp u PyGexmbrii 1220
HPOEKTUPOBAHHS U 00CY’ICHHE BUIICO KOHTpPOJIb
1 12 12 0 20 | dparmenTos 3 TIKC-3 6
pacdera BHEOPOKHBIX JNEKIMOHHOTO passiena UTOrO: 12/20
MalluH MOIYJIS.
Tpancmuccus Pagora » PyGexii 12/20
KOMaH/ie npu KOHTPOJIb
2 BHEIOPOXKHBIX MallIuH 12 12 0 | 20 | joxroroske cocTaBHbix 4 | IIKC-3 12
4yacTh 1 vacteit (moaMoysieil) HUTOrO: 12/20
obuieit Mmonenu. =
AKTHBHOE 00CYKIEHHE Egg:;g;in 18/30
pe3yIbTaToB
MOJEINPOBAHUSA, UX
HUHTepIpeTanys,
(hopmupoBaHme
XOHOBa;{ qacTb U peKOMeHHaHHﬁ 10
3 HECYLIUE CUCTEMBI 12 12 0 | 20 | dopmuposanuio HaGopa 7 IKC-3 18
BHEIOPOKHBIX MaIlInH KOHCTPYKTHBHBIX HTOrO: 18/30
napaMeTpoB.
AKTHBHOE
obcyxneHne
pe3yJbTaToOB CO3/1aHUS
TBEPAOTECIBHBIX
MOJIEJIEH.
4 KypcoBoii npoekt - - - 54 - - - - - 60/100
5 DK3aMeH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 36 36 0 | 144 - 14 - - - 60/100
2 cemecTp




Tpancmuccus
BHEJIOPOKHBIX MAILLIWH
4acTh 2

PyneBoe u Topmo3sHoe
yIIpaBJICHHE
BHEJIOPOKHBIX MAILIUH

16

20

16

35

[Ipocmotp u
o0cyXeHne BUIeO
(hparmeHTOB
JIEKIMOHHOTO pasfena
MOZYJISL.

PaGorta B
KOMaHie IpH
MOATOTOBKE COCTaBHBIX
gacreil (oaMoTyeii)
o01el MoJIemH.
AKTUBHOE 00CYXICHHE
pe3ynbTaToB
MOJIETUPOBAHUSL, UX
HMHTEPIIPETAIHS,
(hopmupoBaHue
peKOMEeHJaluii 1o
(dhopmupoBaHmio Habopa
KOHCTPYKTHBHBIX
apaMeTpoB.
AKTUBHOE 00CYyXIIeHHE
PE3yNBTATOB CO3AAHUS
TBEPIOTENBHBIX
MOJENEH.

IIKC-3

PyOexHbrit
KOHTPOJIb

18/30

HUTOI'O:

18/30

KomnerorepHoe
MOJIETTMPOBaHUE 1
WHCTPYMEHTBI MOJIETTMPOBAHHUS
JUISL OLIEHKH
9KCIUTyaTaI[HOHHBIX
XapaKTepUCTHK TPAHCIOPTHOTO
CPEICTBA B PA3ITUUHBIX
BHEIOPOXKHBIX CIIEHAPHUAX

14

20

14

33

IIpocmotp u
00CyXICHUE BUICO
(dhparmeHToB
JICKLHOHHOTO pa3jena
MOJLYJIS.

Pabora B
KOMaHJIe TIpu
MOJrOTOBKE COCTABHBIX
gacreil (moaMoTyeii)
o01el MoIem .
AKTUBHOE 00CYyXIIeHHE
pe3yabTaToB
MOZENMPOBAHMS, NX
UHTEpIpeTanus,
(dopmupoBanue
pEKOMEH Tl 10
(hopmupoBanmo Habopa
KOHCTPYKTHUBHBIX
apamMeTpoB.

[IKC-3

10

PyOexHbIi
KOHTPOJIb

24/40

HUTOI'O:

24/40




AKTUBHOE 00CyXIIeHHE
pe3ynabTaTOB CO3aHUSA
TBEPAOTEIBHBIX
MoOJeJICH.
8 Kypcogoii mpoekt - - - 54 - - - - - 18/30
9 OKk3aMeH - - - 30 - - - - - 60/100
HUTOI'O 3a cemecTp 30 40 30 | 152 - 14 - - - 60/100

*B TOM YHCIIe, B (hOpMe MPaKTUIECKOH TOATOTOBKH

10



CoaepsxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HanmeHnoBaHue MoayJisi, copep:KaHue

Yacobl

OO611re BONpochl NTPOEKTUPOBAHUS U pacueTa BHETOPOKHBIX MAILIUH

Jlexnun

12

1.1

Beenenne. OOuime cBeieHns: 0 HA3eMHBIX BHEIOPOXKHBIX MamnHax. Llenb
kypca " [IpoekTupoBaHue BHEOPOKHBIX MAIIUH " U €r0 MECTO B Y4eOHOM
IU1aHe HanpasiieHus noaroroku "23.03.02 HazemHble TpaHCIOPTHO-
TEXHOJIOTMYECKHE KOMILJIEKCHI " (HampaBIeHHOCTh — ABTOMOOUIIE U
TpakTopocTpoeHue). Turbl BHEIOPOXKHBIX MamiH. O6111ee ycTpoicTBO
BHEJIOPOKHBIX MalIMH. KOMIIOHOBKA BHETOPOKHBIX MAIIIMH.
Knaccudukanus BHEJOPOKHBIX MalIUH. TpeGoBaHusl, MPeabsBIsSEMbIE K
BHEJIOPOKHBIM MatnHaMm. [loHsTHe 0 koMnoHOBKe. DAKTOPBI, BIAUSIONINE
Ha KOMIIOHOBKY. BapraHThl KOMIIOHOBKH BHEJIOPOKHBIX MAIIUH.

1.2

Harpy3ouHsble pexuMbl B JeTalsIX TpaHCMUCCHH. Harpy3o4yHble pexxuMebl B
JeTajsIX TPAHCMHUCCUU. DKCIIEPUMEHTANIbHBIN CIIOCO0 OnpeaeIeHUs
XapaKTEPUCTUK HArPy304YHBIX PEKUMOB B TPAHCMHUCCUH. Bubl
CXEMaTU3aLMK HArPy30YHbIX PEKUMOB B TPAHCMUCCHUHU.

1.3

OKCHepUMEHTAIbHO-CTATUCTUYECKHM CIIOCOO OIpeeeH s XapaKTEPUCTUK
Harpy304YHBIX PEKUMOB B TPAHCMHCCHH. DKCIIEPUMEHTAIIBHO-
CTaTUCTUYECKUI CIIOCOO OMPEENICHNS XapaKTEPUCTUK Harpy304HbIX
PEKUMOB B TpaHCMHCCUU. PacueT OTHOCUTENBHBIX TPOOETOB Ha
Pa3IUYHBbIX PeKUMax JIBUKeHUs. PacueT mapameTpoB pacripenencHus
YIAEIBHBIX CHJI TATH Ha Pa3JINYHBIX pexXUMax ABWKeHusd. Onpenenenue

K03 (UIIMEHTOB Mpolera, paCYeTHBIX KPYTSIINX MOMEHTOB M paCUE€THBIX
4acTOT BPalICHMsI BAJIOB TPAHCMUCCHH.

1.4

Pacuer 3y06uartbIx Kojec arperatoB TpaHcMUccuU. PacueT 3y0uaThix KoJec
arperaTroB TPAHCMHUCCHUU Ha BBIHOCIIMBOCTB U ITPOYHOCTH. Pacuer Ha
BBIHOCJIMBOCTh M ITPOYHOCTh B JETEPMUHUPOBAHHON U BEPOATHOCTHOMN
noctaHoBke. OnpeesieHne pacueTHbIX U MPEIEIbHbIX HAMPSKEHUN.
Brruucnenue pecypcoB H3ruOHOM U KOHTAKTHOM BBIHOCITMBOCTEH JIJIst
3y04aThIX KOJIEC, PACIIONIOKEHHBIX Ha PA3IMYHBIX Y9aCTKaX TPAHCMHUCCHUH.
OrneHka BBIHOCIMBOCTH IO CPOKY CIIYKOBI, IO JIOMYCKaeMOMY
HANPSDKEHUIO U TI0 SKBUBAJIEHTHOMY HampspKeHUI0. PacueT 3y0uaThix
KOJIEC Ha MPOYHOCTh. OnpeeieHrne MUHUMAIbHBIX CPOKOB CITYKOBI,
BEPOATHOCTH 0€30TKa3HOI paboThl U TaMMa MPOLIEHTHOTO pecypca
3y04aThIX KOJIEC.

1.5

Pacder noIMMHUKOB Kauy€HHUsI, UCITOIb3YEMBIX B TpaHCMUCCHSIX. Pacuer
MOJIIUITHUKOB KaU€HUs, UCIOJIb3YEMBIX B TPAHCMUCCHSIX, HA
JOJITOBEYHOCTh U CTATUYECKYIO HArpy3Ky. OCOOEHHOCTH KOHCTPYKIIUN
MOIIUITHUKOBBIX y3JI0B TpaHCMUCCHI. Harpy3ku, neicTByroue Ha
MOJIIUITHUKHY. PacdeT noAINITHUKOB KauY€HHs B JIETEPMUHUPOBAHHON U
BEPOATHOCTHOM MOCcTaHOBKE. OnpeiesieHrne T0ATOBEYHOCTH OAIINITHUKOB.
Pacyer noAmIMNHUKOB, HE BPAIAIOIIMXCS ITOJ HArPY3KOM.

1.6

Pacuer BanoB 1 IUIMIIEBBIX COEAMHEHNI B TpaHCcMuUccHsaX. OnpeneneHue
Harpy3okK, J€MCTBYIOIINX Ha Baji. Pacuer BaJloB Ha CTaTUYECKYIO
IIPOYHOCTB. Y CJIIOBHS TOCTATOYHOM IIPOYHOCTH Basia. Pacuer BanoB Ha
KECTKOCTb. PacueT BasioB Ha ycTanocTh npu kKpydeHuH. Cpok ciykO0bl Baa
U yCIIOBUE JOCTATOYHOM BBIHOCIMBOCTH Baja. Pacuer mumneBbIx
COCIMHEHUI HA CMATHE U U3HOC.

11




CemuHapbI

12

Cl.1

Haznauenue tpancmuccuu. TpeGoBanus, npeabsBisieMble K
TpancmuccusaM. Knaccudukanus tpancmuccuii. Mexanuueckas
TpaHCMUCCHUS: CIETIIICHHE, KOpoOKa mepeay, pa3iaTodHas KopooOka,
KapJaHHas nepeaya, riiaBHas nepenava, 1uddepeHinnar, moixyocH.
TumnoBble cXeMbl MEXaHUYECKUX TPAHCMHUCCHI aBTOMOOMIJICH 1 TPAKTOPOB

Cl.2

Br160p oCHOBHBIX apamMeTpoB TpaHCcMUccHH. OmpeneieHue
KMHEMATUYECKOM CXeMbl TPAHCMHUCCHUH, TIEPEIATOYHOTO YMCIa TJIaBHON
nepesayn, CyMMapHOTO YUCIIa Mepesiad B TPAHCMUCCHH.

Cl3

PacueTHblii cioco6 onpeaeneHns XapaKTePUCTHK Harpy304YHbBIX PEKHUMOB B
TpaHcMuccHu. PacueTHslii coco0 onpeeneHns XapakTepHUCTHK
Harpy304HBIX pEeKUMOB B TPAaHCMHUCCHUHU. PacueT xapakTepucTuk
Harpy304HBIX PEKUMOB B TPAHCMUCCHU TIPH YCTAHOBUBILUXCS U
NepeXOoAHbBIX pexnMax padotel. Pacuer ko3 unmentos npobera.

Cl4

[IpoextupoBanue B npukiaanoM nakere Siemens NX, KISSoft/ KISSsys,
VM. Pacuer 3y0uaThIX KoJieC arperaToB TpaHcMuccuu. Pacder 3y0uarbix
KOJIEC arperaToB TPAHCMUCCUU Ha BBIHOCIMBOCTb U IPOYHOCTh. PacueT Ha
BBIHOCJIMBOCTb U IIPOYHOCTH B IETEPMUHUPOBAHHON U BEPOSITHOCTHOM
nocraHoBke. OnpeeneHne pacueTHBIX U NIPEAEIbHBIX HAIPSYKEHUI.
Boruncnenue pecypcoB U3ruOHOM U KOHTAKTHOM BBIHOCIUBOCTEN IS
3y04aThIX KOJIEC, PACIIONIOKEHHBIX HA Pa3IMYHBIX y4acTKaX TPAHCMUCCHUH.
OrneHka BBIHOCIMBOCTH IO CPOKY CIIYKOBI, 10 JIOIYCKaeMOMY
HaIpsDKEHUIO U 110 SKBUBAJICHTHOMY HaIlpsbkeHHto. Pacuer 3y0uaThix
KOJIEC Ha IPOYHOCTh. OmpeiesieHe MUHUMAaJIbHBIX CPOKOB CITYKOBI,
BEPOSTHOCTH 0€30TKa3HOM pabOThI ¥ raMMa IMPOLIEHTHOIO pecypca
3y04aThIX KOJIEC.

ClL.5

ITpoextupoBanue B npuknagHom nakere Siemens NX, KISSoft/ KISSsys,
YM. Pacyer noAMMUITHUKOB Ka4€HUs, UCIIOJIb3yEMbIX B TPAHCMHUCCHSX.
Pacyer moAIMITHMKOB Ka4€HHUsI, UCIIOJIB3YEMBIX B TPAHCMHUCCHSX, HA
JIOJITOBEYHOCTh U CTATUYECKYIO Harpy3Ky. OcoO€HHOCTH KOHCTPYKLUN
NOJUIMITHUKOBBIX Y3JI0B TpaHCMHCccHi. Harpysku, aelicTByroniye Ha
NOJUINITHUKY. PacueT moAIIUIHUKOB KauyeHHs B IETEPMUHUPOBAHHON U
BEPOATHOCTHOM NOCTaHOBKE. ONpeieseHne T0ITOBEYHOCTH MOAILIUITHUKOB.
Pacuer noammMnHuKOB, HE BpaIlaOIIMUXCS O] HArPY3KOM.

Cl.6

[TpoextupoBanue B npuknagHom nakere Siemens NX, KISSoft/KISSsys,
YM. Pacuer BasioB ¥ LUTHIIEBBIX COEAMHEHUN B TPAHCMUCCHSIX.
Omnpenenenne Harpy3oK, IEHCTBYIOIIKX Ha Ball. PacueT BajoB Ha
CTaTUYECKYIO IIPOYHOCTH. Y CIIOBHS TIOCTaTOYHOM IPOYHOCTH Bania. Pacuer
BaJIOB Ha )KECTKOCTh. PacueT BajoB Ha ycTanocTh Ipu KpyuyeHuu. Cpok
CJIy’KOBI BaJIa M YCIIOBHE JJOCTATOYHOM BBIHOCIMBOCTHU Basia Pacuet
IUIMLEBBIX COEIMHEHUI HAa CMSTHE U U3HOC.

CamocrosiTeibHas paGora

20

CPI1.1

[TpopaboTka yueOHOTO MaTepraia JEeKIHi

1.5

CP1.2

IToaroroBka k CCMHUHApamM

1.5

CP1.3

[TonroroBka Kk pyOe;KHOMY KOHTPOJTIO

CP1.4

Jlpyrue BUJbI CAMOCTOSITENIEHOM PabOTHI

14

TpaHCMI/ICCI/IH BHCIOPOXKHBIX MAIlIMH 9aCTb 1

Jleknuu

2.1

Cuerutennst. [Tokazarenu Harpy>KeHHOCTH (PPUKITMOHHBIX CIEIUICHUN U HX
pacuet. Pabota OykcoBanus cuerieHus. Beioop pazMepoB (hpUKIMOHHBIX

12




HAKJIaJI0K BEIOMBIX JIUCKOB CIeTuieHus1. Pacuer TapenpyaTbix u
WIHHIPAYECKUX HAKUMHBIX TIPYKHUH CHEIUICHUS U TTOI00p MX
apaMeTpoB.

2.2

PaznaTounsie kopoOku. Kunemarnyeckre u KOHCTPYKTHBHBIE CXEMBbI
pa3aTouHbIX KOPOOOK. BeIOOp cxeMbl pazgaTouHoil kopoOku. Pacuer
JieTaliel pa3/laTOuHbIX KOPOOOK. DJIEMEHTHI YIIPaBIEHUS pa3laTOuHbIMU
KOpoOKamu.

2.3

Kapnannslie nepenayn. Tunsl kapaHHBIX IIapHUPOB. KnHEeMaTH4eckue u
CHJIOBBIE COOTHOILIECHNUS B KAPAAHHBIX IIepeadax ¢ OJHUM U HECKOIbKUMU
HIAPHUPAMU PABHBIX M HEPABHBIX YIVIOBBIX CKOPOCTEH.

24

Be100op HEoOxoqumoro yncna mapHupoB. Kpuruyeckas yactoTa BpaleHUs
KapJaHHOT'O Bajla C YJUIMHUTEIEM, C IPOMEKYTOUHONU OIIOPOHN U
cTyneH4aroro Bana. OceBble Harpy3KH B KapJJaHHOU Ileperaye.

2.5

I'maBHBIC nepeaadu. THIIBI TTIaBHBIX nepeaad, KHHEMaTUICCKHUEC CXCMBI,
MMpeuMyneCTBa 1 HECJOCTATKH, 0COOEHHOCTH IIPUMCHCHMA.

2.6

Bb160p nepeaaTouHbIX YMCE ABYXCTYNEHYAThIX IVIABHBIX Mepeaay.

CemuHapsbl

C2.1

[TpuBosI cueruieHuii. Pacuer MexaHUYECKOTo ¥ TUAPABINYECKOTO
IIPUBOJIOB CLIETIJICHUM, ONpeiesIeHNe NapaMeTPOB YCUITUTEIS.

C2.2

Bapuartopsl. Pacuer peMEHHOTO0, TMCKOBOTO, TOPOBOTO BApUATOPOB

C23

KopoOku nepenad. KuaeMaTtudeckue cXeMbl pa3IMuHbIX KOPOOOK repeay:
JIBYXBaJIbHBIX, TPEXBAIBHBIX, C PA3BETBICHUEM MTOTOKOB MOIIIHOCTH, C
JeTUTeNEM, C IEMYIbTHILTMKATOPOM. 3aKOHOMEPHOCTH psizia
NepeaTOYHBIX YUCEN MHOTOCTYIICHYAThIX KOpoOOK nepenad. Beibop uncen
3y0ObeB KoJiec 0a30BOM KOPOOKH Mepead, NeTUTeNs, 1eMyIbTUIUTIKATOpA ¢
HEMOJIBIYKHBIMH BaJlaMU U MJIAHETAPHOTO.

C24

DneMeHTHI yIipaBieHUsl KOpoOKaMu nepead. THUIbl TPUBOJIOB YIPABIECHUS
KopoOkamu nepenay. Pacuyer mapameTpoB 3yOouaTsix Mydr.
[TpoexkTHpOBOYHBIN U OBEPOUYHBIN pacueThl CHHXPOHU3ATOPOB. BbIOOD
MeCTa YCTAHOBKU CUHXPOHH3ATOpa

C2.5

['nmaBHbIe Iepeaaun. BeiOOp OCHOBHBIX MapaMeTPOB MIIMHIPUIECKUX,
KOHUYECKHUX U TUIIOUIHBIX 3y0UaThIX KOJIEC TTIaBHBIX Tepe/ay.
CornacoBanue HampaBJIeHHUs 3y0a KOHMUYECKOW U TUTTOMIHON MIECTEPHHU C
HaIlpaBJICHUEM €€ BpallleHUs U C TUIIOUAHBIM cMelleHneM. CHiibl B
3alCIUICHUY KOHUYECKON U THIOMAHON nepeaavax.

C2.6

[TpoextupoBanue B npuknagHom nakere Siemens NX, KISSoft/KISSsys,
YM tpancmuccuil

CamocrosiTeibHas padora

20

CP2.1

[TpopaboTka yuyebHOrO MaTepuana JeKIui

1.5

CP2.2

IToaroroBka k ceMruHapam

1.5

CP2.3

IToaroroBka k py6e>1<HOMy KOHTPOJIFO

CP2.4

Jpyrue Buapl caMOCTOSTENBHON pabOThI

XOJIOB&H 4aCTb U HCCYIIIME CUCTCMbI BHCAOPOIKHBIX MAIllMH

Jlekuun

12

3.1

Pambl u ky30Ba aBTOMOOMIIEH U TPakTOpoB. PaMbl aBTOMOOMIIEH 1
TPaKTOPOB: Ha3HAUEHUE, KIaccuukanus U TpeOoBaHus, MPEIbSIBISIEMbIE K
pamaM. KoHCTpyKTHBHBIE OCOOEHHOCTH paMm.

32

Pacuet pam. Ky3oBa aBromoOwuieli: Ha3HAYCHHE, KITacCH(PUKAITUSI 1
Tpe6OBaHI/I}I, MNPCABABIACMBIC K KY30BaM. q)aKTOpBI, BIIMAOIIHUEC HA
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KOHCTPYKIHUIO Ky30BOB aBTOMOOMIIEH. Marepuaibl, IpUMeHsieMbIe B
KY30BHBIX KOHCTPYKITUSIX.

3.3 | KoHcTpyrpoBaHue U pacyeT METAJUIMYECKUX YIPYTUX 3JI€MEHTOB
nosiBecku. Pacuer He0OX0IMMOI1 JKECTKOCTH YIPYTOro dJIEMEHTa 2
HIOJIBECKHU.

3.4 | Pacuer nepenato4yHoro uyncia OT KoJjieca K ypyromy 3JIEMEHTY ITOJIBECKHU. 2

3.5 | KoHcTpynpoBaHue 1 pacyeT aMOPTU3aTOPOB U LIAPHUPHBIX 3JIEMEHTOB
noaBecku. KoHCTpynpoBaHue 1 pacdeT ABYXTPYOHBIX aMOPTHU3aTOPOB. 2
KoHcTpynpoBaHue u pacueT OAHOTPYOHBIX aMOPTU3aTOPOB.

3.6 | TernoBoii pacuet amopTu3atopoB. Pacuer ko3 duimenta conpoTuBICHUS
amoptusaropa. KoHcTpynpoBaHue U pacyer MapHUPHBIX IEMEHTOB 2
MOJBECKH: MPOCTHIX, IIAPOBHIX, PE3MHOMETAITMUECKUX IAPHUPOB.

CemMuHapbl 12

C3.1 | Hanpasnstoiee ycTpoilcTBO nojiBecku. HazHaueHue cucteMbl 2
noapeccopuBanus (oaBeckn) aBToMoOmIs. TpeOoBaHus, MpeabBIsIEMbIE
K CHCTEMaM I10/IpeCCOPUBAHMSL.

C3.2 | Hampasinsoiee ycTpoiicTBO noJBecKy. CxemMbl HAPaBIISAIOLIUX YCTPOMCTB 2
3aBUCUMBIX U HE3aBHCHUMBIX I1OJIBECOK.

C3.3 | Hampasunstolee ycTpoicTBO MoJIBECKU. PacueT ycunuii B anemMeHTax 2
HalpaBJISIOLIEr0 YCTPOHCTBA CUCTEMBI MOAPECCOPUBAHUSI.

C3.4 | KoHcTpyrpoBaHUE U pacueT METAUIMYECKUX YIIPYTUX IEMEHTOB 2
noJBecku. Pacyer u MpoeKTUpOBaHUE METAJUIMYECKUX YIPYTUX JIEMEHTOB
MIOJIBECOK: MHOTOJIMICTOBBIX W MJIOJIUCTOBBIX PECCOP, BUHTOBBIX MPYXKHH,
IPOCTHIX, COCTABHBIX U MIyYKOBBIX TOPCHOHOB.

C3.5 | KoncrpyupoBaHue u pacueT HEMETAJUTMYECKUX YIIPYTUX JIEMEHTOB 2
nojsecku. KoHCTpynpoBaHue 1 pacyeT pe3nHOBBIX, THEBMAaTHUYECKUX U
THJIPOTHEBMATHYECKUX YIPYTUX DJIEMEHTOB.

C3.6 | KonctpynpoBanue U pacyer CTaOMIIN3aTOPOB MONEPEUHON YCTOUYMBOCTH. 2
Omnpenenenne HEHTPOB KpeHa KOopIyca TPaHCIIOPTHOTO CPEJCTBA HAJl
ocamu. [Tonstue 06 ocu kpeHa aBToMoOUIIsA B 11enoM. KoHcTpynpoBanue u
pacyeT cTabuIM3aTOPOB MOMEPEYHON YCTOMYMBOCTH.

CamocrosiTeibHas padora 20
CP3.1 | IIpopaboTka yueOHOT0 MaTepuana JeKIun 1.5
CP3.2 | [loaroroBka k ceMuHapam 1.5
CP3.3 | IToaroroBka K py0OeKHOMY KOHTPOJIIO 3
CP3.4 | lIpyrue Buabl CaMOCTOSITEIBHON pabOThI 14
4 KypcoBoii npoext 54
CP4.1 | BoinosHeHue KypcoBOro NpoeKTa 54
5 DK3aMeH 30
CP5.1 | [loaroroBka K 3K3aMeHy 30
6 TpancMmuccust BHEIOPOKHBIX MAIIWH YacTh 2
PyneBoe 1 TopMO3HOE yIpaBiIeHHEe BHETOPOKHBIX MAIIHH
Jlekuun 16
Juddepenumansl. KunemaTnueckue u CUI0BbIE COOTHOILICHUS B
6.1 | mubdepennnanax. Koapdunuents: 6mokupoBku nuddepenmnuanos. Pacuer 2

MOMEHTA TPEHHUS MIECTEPEHYATOT0 KOHNYECKOro AuddepeHnuana.

14




Pacuernbie cxembl auddepenimanos. Harpy3o4dnbie pexuMsl
muddepernmanos. Pacuet nuddepennmanoB Ha MPOYHOCT U
BBIHOCJTUBOCTb.

6.2

[Tonyocu u ctynuusl. PacyeTHble CXeMBbI OJIYyOCEH U CTYIIHLI.
Harpy3ounsbie pexxumsbl mostyoceid. PacdeT nmostyocei u cTymnuil Ha
IPOYHOCTD U BBIHOCJIMBOCTD.

6.3

Hecymue cucremsl. Haznauenue, knaccupukanus u TpeboBaHus,
peIbsABIsEMbIE K HeCylliuM cucteMaM. Harpysku, aelicTByromnye Ha
Hecylue cucreMsl. [Iockue u npocTpaHCTBEHHbIE, €IMHUYHBIE U
COUWICHEHHBIE HECYIIIUE CUCTEMBI. DJIEMEHTBI HECYIIIUX CUCTEM (paMbl,
Ky30Ba). Kpemienue arperaroB K Hecylei cucreme

6.4

Pacuer TpeOyeMbIX TOPMO3HBIX MOMEHTOB B TOPMO3HBIX MEXaHU3MaX.
Ha3nauenune TopMo3HO# cucteMsl. TpeboBaHus, NpeabsIBIAEMbIE K
TOPMO3HBIM cucTeMaM. Kitaccudukanust TOpMO3HBIX cucTeM (paboyas,
3aracHasl, CTOSTHOYHasl, BcriomoraresbHast). OCHOBHbBIE 3JI€MEHThI
TOPMO3HBIX CUCTEM (TOPMO3HBIE MEXAHU3MbI, TOPMO3HON IPUBOJ).
KoHcTpynpoBanue u pacueT TOPMO3HBIX MEXaHU3MOB. TOpMO3HBIE
MeXaHU3MBI pab04eil TOPMO3HOM CHCTEMBI.

6.5

Haznauenwue, knaccudukaiiys, olleHOuHbIe mapameTpsl. KoHCTpyHpoBaHue
Y pacyeT PeryasaTopoB TOPMO3HBIX cuil. Ha3HaueHue peryisitopos
TOPMO3HBIX CHJI, UX TUIIbI, IPUHIUII JEUCTBUS U pacyer.

6.6

KoHncTpynpoBanue u pacyer JbIK.

6.7

Haznauenue PYyJIEBOro ymnpaBJICHUSI BHECAOPOKHBIX MAIllUH. Crioco0bl
HN3MCHCHU A HAIIPABJICHUA IBUKCHUA U UX CPABHUTCIIbHAA XapaKTCPUCTUKA.
OCHOBHBIE 3JI€MEHTEI PYJICBOr'0o ylipaBJICHUSA

6.8

KoHcTpynpoBaHue u pacder pyseBbIX MEXaHU3MOB. PacueT nepenarouHbix
YHCeJl PYJIEBOr0 MIPUBOJIA U PYJIEBOTO MEXaHU3MA.

Haznauenne TopMo3HO# cucteMbl. TpeGoBaHUs, IPEABIBIsIEMbIE K
TOPMO3HBIM CHCTEMAaM.

CemuHapsbl

20

Cé6.1

Pacuer conpoTuBieHNs TOBOPOTY YIPABIISIEMbIX KOJIEC
KonctpynpoBanue u pacueT pyseBbix NpuBoAoB. TpeGoBaHus,
peIbsBIsIEMbIE K PYJIEBBIM IPUBOJIAM.

C6.2

Knaccudukanus pyneBbix IpuBOAOB. [ eoMeTpUUeCKHil U TPOYHOCTHOM
pacyeT pyJeBbIX Tpamneuii aBTOMOOMIIeH, OCHAIIIEHHBIX 3aBUCUMON 1
HE3aBUCUMOM no/iBeckoi. CoriacoBaHue KUHEMATHUKU MTOABECKH U
PYyJIEBOTO MPHUBOJIA.

C6.3

CxeMbl py/eBbIX IPUBOJOB BHEAOPOKHBIX MAIIUH C 3aBUCUMOU U
HE3aBHCUMOM MOJBECKOM, C OTHOM Y HECKOJIBKUMH YIIPABIISIEMBIMU
KOJIECAMH U UX XapaKTEPUCTHKA.

Co6.4

CornacoBanne KHHEMATUKH pyJaeBoro npuBoja ¢ nmoJgBECKaMu,
BBITTIOJTHCHHBIMH 110 PA3HBIM CXCMAM.

C6.5

KoHcTpynpoBaHue u pacdeT yCHIHTENICH PyJIEBOTO YIIpaBICHUSI:
peIbsBIseMble TPeOOBAHMS, CXEMbI, CBOWCTBA U OLICHOYHBIE TAPaAMETPHI
YCUJIUTEIICH PYJIISl.

C6.6

PacueT TpeOyeMbIX TOPMO3HBIX MOMEHTOB B TOPMO3HBIX MEXaHU3MAaX
JIBYXOCHOM BHEJIOPOKHOM MallIMHBI TPU TOPMOKEHUH U HA CTOSTHKE Ha
ykioHe. KoHCTpyupoBaHue U pacyeT TUCKOBBIX U OapaOaHHBIX TOPMO3HBIX
MEXaHU3MOB.

Co6.7

DHeprerudeckuil 0agaHc MPU TOPMOKEHUH BHEIOPOKHOTO TPAHCIIOPTHOTO
CpeacTBa
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C6.8 | TeroBoii pacueT TOPMO3HBIX MeXaHU3MOB. KOHCTpynpoBaHue U pacyeT 2
ITHEBMaTUYECKUX KaMep U LIUIMHIPOB TOPMO3HBIX MEeXaHU3MOB. Pacuer
PYKUH SHEPrOaKKyMYJIsTOPOB.

C6.9 | KoncrpyupoBaHue u pacuer ruApaBIdyecKOro TOPMO3HOTO MIPUBO/IA. 2
KoHncTpynpoBanue u pacuer yCUIUTENs TOPMO3HOM CUCTEMBI.

C6.10 | [Tonryocu u crynuisl. Pacuer cTynu4HbIX MOAIINUIIHUKOB. banku MocTOB. 2
Tunsl 6atok MoctoB. Harpyzounsle pexumsbl. Pacyer 6ajiok MOCTOB.
JlabopaTopHbie paboThl 16
B mporpaMMHOM KOMILIEKCE MOIETUPOBAHUS AMHAMUKH TBEPbIX TEI

JIP6.1 | mpoBectH pa3paboTKy MaTeMaTUIECKOW MOJICITH IBHIKUTEINS T'yCEHUIHON 4
TPAHCIIOPTHO-TEXHOJOTUYECKON MAIIMHBI.

HccnenoBanne KUHEMATUKU U JUHAMMKY JIBUKUATEIS 'YCEHUYHON

JIP6.2 | TpaHCHIOPTHO-TEXHOJIOTHYECKOW MAIIMHBI B IPOIPAMMHOM KOMILJIEKCE JJIsI 4
MOJIETTUPOBAHUS TBEP/BIX TEJl.

B nporpaMMHOM KOMIUIEKCE MOAETUPOBAHNS JUHAMUKY TBEPBIX TEI

JIP6.3 | mpoBectu pa3pabOTKy MaTeMaTH4YE€CKONH MOJICH JBUKUTEIS KOJIECHON 4
TPAHCIIOPTHO-TEXHOJOTNYECKONW MAIIMHBI.

Pa3paboTka MaTeMaTHUeCKON MOJIEIH CUCTEMBI ITOAPECCOPUBAHUS B

JIP6.4 | nporpaMMHOM KOMIUIEKCE JUIsl MOJEJIMPOBAHUS TUHAMUKHU TBEPJIbIX TEJl. 4
OmnpeJieneHne 3BeHbEB U MIAPHUPOB.

CamocrosiTejibHas padoTa 35

CP6.1 | [IpopaboTka yueOHOr0 MaTepuana JIEeKIHii 2

CP6.2 | [loaroroBka kK ceMHMHapam 2.5

CP6.3 | [loaroroBka k 1abopaTopHbIM paboTam 8.5

CP6.4 | [loaroroBka K pyo€KHOMY KOHTPOJIIO 3

CP6.5 | llpyrue BUabl CaMOCTOSITEIHHOM pabOThHI 19
KomnblorepHoe MoeiupoBaHue 1 MHCTPYMEHTHI MOAeTUPOBAHUSA A/

7 OlI€HKH IKCILTYaTAMOHHBIX XapaKTePUCTHK TPAHCIOPTHOIO CPeaCTBA

B Pa3JIMYHbIX BHEJOPOKHBIX CIEHAPUSAX
Jlekumnu 14
BBenenue B KOMIBIOTEPHOE MOJIEIUPOBAHUE U UMUTAIIIOHHBIE

7.1 | HIHCTPYMEHTHI JUIsI OIIEHKH IKCIUTYaTallHOHHBIX XapaKTEPUCTUK 2
TPAHCIIOPTHBIX CPEJICTB B YCIOBUIX O€3/J0POKbS
O0630p OCHOBHOT'O TPOrPAMMHOT0 0OecrieueH s ISl MOJICIUPOBAHUS U

7.2 | ”HCTPYMEHTOB, UCIIOJIb3YEMBbIX MTPH OLEHKE IKCILUTYaTallMOHHBIX 2
XapaKTEPUCTUK TPAHCIIOPTHBIX CPEJCTB
Br160p npaBuiibHOTO MPOrpaMMHOT0 0OecTieyeH s Al MOJICTTUPOBAHUS U

7.3 | IHCTPYMEHTOB JIJIsl OLIEHKH XapaKTePUCTHK TPAHCIOPTHBIX CPEACTB B 2
yCIOBUSX 0€3/10p0XKbsI

74 MonenupoBaHue TMHAMUKU TPAHCIIOPTHOTO CPE/ICTBA B YCIOBUSX )
0e310pOKbs

75 Onenka 3¢ (eKTUBHOCTH MOABECKU TPAHCIIOPTHOTO CPEICTBA B YCIOBUSX >
0€3/10p0’Kbs C UCIIOJIB30BAHUEM MOEITUPOBAHUS

76 OrneHka KCIUTyaTallMOHHBIX XapaKTEPUCTUK IIUH /1711 BHEAOPOXKHUKOB C )
MCII0JIb30BAHUEM MOJIEITMPOBAHUS

779 Pa3paboTka 1 olleHKa CHCTEM TPAHCMHUCCHH BHEIOPOKHBIX TPAHCIIOPTHBIX )
CPEJCTB C UCIIOJIb30BAHUEM MOJIEITUPOBAHUS
CemuHapsbl 20
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AHanu3 BIuSHUS PA3IMYHBIX TUIIOB MCCTHOCTHU Ha XapaKTCPUCTHUKHU

€71 BHE/IOPOKHBIX TPAHCIIOPTHBIX CPEJCTB C UCIOJIB30BAaHUEM MOJICIMPOBAHUS 2
C7.0 MonenrpoBaHue YCTaHOBIEHHBIX Ha TPAHCIIOPTHOM CPEACTBE TaTYMKOB U >
"~ | I3MEPUTETBHBIX CHCTEM JIJIsl OIICHKH XapaKTEPUCTHK HA O€310pOKbE
C73 OrneHka XxapakTepUCTUK aBTOHOMHOI'O BHEJIOPOKHUKA C UCTIOJIb30BAaHUEM >
MOJICIIMPOBAHUS
C7.4 Pa3paboTka cuctem moMoIy BOAUTENIO JIsl BHEAOPOKHBIX TPAHCIOPTHBIX )
CPEZCTB C MCIIOJIBb30BAaHUEM MOJICITUPOBAHUS
C75 Coueranue MOJICTMPOBAHUS U PEATbHBIX UCIIBITAHUHN JIJIS1 OLIEHKH )
XapaKTEPUCTHK BHEJOPOKHBIX TPAHCHOPTHBIX CPE/ICTB
C7.6 OnTumu3zanus XxapakTepUCTUK BHEIOPOKHBIX TPAHCIIOPTHBIX CPEJICTB C )
UCITIOJIH30BAHUEM MOJICTTMPOBAHUS
C7.7 [TpoexTrpoBaHKE BHETOPOKHBIX TPAHCIOPTHBIX CPEACTB HA OCHOBE ’
MOJICJTMPOBAHUS JIJIsl TOBBIIICHUS IPOU3BOIUTEIBHOCTH
C7.8 Pa3paboTka u orieHka cucteM 0€30M1aCHOCTH BHEIOPOKHBIX TPAHCIIOPTHBIX ’
CPEJICTB C MCIIOJIH30BAHUEM MOJICTUPOBAHUS
C7.9 Onenka 3HeprodpGeKTUBHOCTH BHEAOPOKHBIX TPAHCIIOPTHBIX CPEJICTB C )
MCIIOJIb30BAaHUEM MOJICIIUPOBAHMUSI
OrneHka HaJIGKHOCTH U JIOJITOBEYHOCTH BHEJOPOKHUKA HA OCHOBE
C7.10 | IMHTALHOHHOTO MOJICITMPOBAHHUS. [TporHo3upoBaHue TEXHUYECKOTO ’
0OCITy’)KNBaHUS U PEMOHTA BHEIOPOKHBIX TPAHCIIOPTHBIX CPEJICTB C
MCIIOJIb30BAaHUEM MOJICIIUPOBAHHUS
JlabopaTopHblie padoThbI 14
Cozpmanue ynpyroro u AeMnupyomero 3IeMeHTa B MPOrPaMMHOM
JIP7.1 | xoMIiekce, 3aJjaHie Harpy30K M ONpeieieHue CHIIOBBIX (DaKTOPOB JUIs 4
MOJICIIMPOBAHMS TUHAMHUKH TBEPJIBIX TEI.
P72 Pacuer Hecymeil cucTeMbl METOJIOM KOHEUHBIX 3JIEMEHTOB Ha MPOYHOCTS M
KECTKOCTb, PECYPC, MTOMCK ONTUMAJIbHBIX KOHCTPYKTHUBHBIX PEeLICHUN
JIP7.3 | Pacuer pyneBoro ymnpaiieHHs / TOPMO3HBIX MEXaHHU3MOB 4
CamocrosiTeibHas padora 33
CP7.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIHi 1.75
CP7.2 | [logroroBka K ceMMHapam 2.5
CP7.3 | [loaroroBka K 1a00paTOpHBIM paboTaM 7.5
CP7.4 | IloaroroBka K pyO€KHOMY KOHTPOJIIO 3
CP7.5 | Ipyrue Buibl CAMOCTOSATENBbHOM pabOThI 18.25
8 KypcoBoii npoekt 54
CP8.1 | BoimosnHenue KypcoBoro nmpoeKkTa 54
9 DK3aMeH 30
CP9.1 | IloaroToBka K 3K3aMeHy 30
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S.

YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOSTEJbHON
PABOTBI CTYJEHTOB

CamMocTtosTenpHas pa60Ta CTYACHTOB IO AWCHHUIUINHEC obecneunBaeTCs ciIeayronmumu yqeGHo—
MCTOANYCCKUMHA MaTCpUualaMu:

l.
2.

5.

PabGouas nporpamma IUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |

[lepeuenr pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «MHTepHEeT»
[Pazmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue ykazaHus A OOy4yarolUUMXcs MO OCBOCHHUIO IUCHUILIMHBL [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU IMOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUAITHSIM U aTTECTAIUSM.

KoMmmuiekT uHauBUyalbHBIX 3a1aHUM.

CTyneHTsl MOJYy4YaroT JOCTYI K YKa3aHHBIM MaTepuajlaM HaduHas C IEPBOTO 3aHATHUS T10
JIUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUISI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHOI ATTECTALMM CTYJIEHTOB IO
JUCHUIJIMHE

®onnx  omeHouHblx cpenctB (POC) nmns TpoBEeIeHHs] TEKYIIEro KOHTPOJsS |
OPOMEXYTOYHOW aTTECTAllMM OOYdYaloIMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH ¢ yKa3aHHEM STanoB UX (OPMUPOBaHUS B MPOIECCE OCBOCHUS 00pa3oBaTeNIbHOM
nporpammel  (pazaen 1). ®OC obecrneunBaeT OOBCKTUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yJbTaTOB 00YUYECHHUS], 3aMJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIHBIL.

@®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLMH € yKa3aHHEM JTanoB WX (OPMUPOBAHHSA B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHue MOoKa3arejaed U KPUTEPUEB OLEHWBAHUS KOMIIETCHIIMI Ha pa3JIMYHBIX 3Tanax MX
dbopMupOBaHUs, ONMCAHUE IIIKAJl OLICHUBAHHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHMM, BIaJJIeHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl POPMUPOBAHUS
KOMIIETEHIIMI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHHUH,
BIAJCHUA W (WJIM) OMbITa JAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBoeHUS AUCHMIUIMHBI MPOU3BOAUTCA B COOTBETCTBUU C IlosoxeHueM o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

@OC siBRsieTCs MPUIIOKEHUEM K IaHHOM paboueii mporpaMMe AUCIUILTHHBL
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7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJI51 OCBOEHUA JTUCIUITIJIMHDBI

Jureparypa

1. [IpoexTrpoBaHKe MOTHONPUBOAHBIX KOJIECHBIX MAIIMH: YYeOHHK I BY30B: B 3 T. / pen.
[TonynrsiH A. A. - M.: U3a-Bo MI'TY um. H. O. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2
/ Adanacee b. A., XKermnos JI. @., 3y308 B. H. [u ap.]. - 2008. - 527 c., [4] 1. wn.: wi. - bubmuorp.:

c. 524. - ISBN 978—5—7038-3042—0. Tekcrt: anextponuslii / MI'TY: anexkTpoHHO—-O0MOIMOTEUHAS
cuctrema. — URL: https://bmstu.press/catalog/item/3506/ - Pexum pgoctymna: st aBTOPHS3.
M0JIb30BaTENEH.

2. [IpoexTrpoBaHKEe MOTHONMPUBOIHBIX KOJIECHBIX MAIINH : Y4€OHHK IS BY30B : B 3 T. / pell.
[Tonynrsin A. A. - M. : U3n-Bo MI'TY um. H. O. baymana, 2008. - ISBN 978-5-7038-3040-6. T.
1 / AdanaceeB b. A., benoyco b. H., I'manos I'. U. [u ap.]. - 2008. - 495 c., [4] n. wn.: ui. -
buGmuorp.: c. 492. - ISBN 978-5-7038-3041-3. Tekct: anexktponHsiii / MI'TY: snekTpoHHO—
oubmoreuynas cucrema. — URL:https://bmstu.press/catalog/item/3509/ - Pexxum poctyma: uis
aBTOPU3. MOJIb30BATENCH.

3. Hopenkos, 1. I1. OcHOBBI aBTOMAaTH3UPOBAHHOTO IMPOCKTHPOBAHUS: yuyeOHOE TIocodue /
. I1. HopenkoB. — 4-e, uza. — Mocksa: MI'TY um. baymana, 2009. — 430 c. — ISBN 978-5-
7038-3275-2. — TekcT : anmeKkTpoHHbIH // JIaHb : anekTpoHHO-OnOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/106527 Texkct: snextponHsblid // MI'TY: saneKTpoHHO—OUOIHOTEYHAS
cucremMa. — URL: https://bmstu.press/catalog/item/3527/ - Pexum pnoctymna: st aBTOPH3.
M0JIb30BaTENEH.

4. I'yzuenkoB B. H., Xyp6enko I1. A., boumapeBa T. I1. SolidWorks 2016. TpexmepHoe
MOJICJIMPOBAHUE JETaJeii U BHIOJHEHUE AJIEKTPOHHBIX YepTekei: yueO. mocodue asns BY30B /
I'y3uenkoB B. H., XKypGenko II. A., bounapesa T. II. - M.: U3n-Bo MI'TY um. H. O. baymana,
2017. - 124 c.: un. - bubnuorp. B koHue kH. - ISBN 978-5-7038-4763-3. Tekct: 31€KTpOHHBIH //
MI'TY: snektponHo—OuOroreuynas cucrema. — URL: https://bmstu.press/catalog/item/5141/ -
PexxuMm poctyna: 1uis aBTOpH3. MOJIb30BaTENEH.

5. I'yzuenkoB B. H., XKypbenko II. A., bounapesa T. Il. SolidWorks 2016: TpexmepHoe
MO/JICIUPOBaHKE JIeTajel U BBIOJHEHHE MIEKTPOHHBIX YepTexkel: yueOHoe mocoOue Jiist By30B /
I'yzuenkoB B. H., Kyp6enko II. A., bounapesa T. II. - 2-e uzn. - M.: M3a-so MI'TY um. H. D.
baymana, 2018. - 124 c.: un. - bubnuorp. B xoHue kH. - ISBN 978-5-7038-4903-3. Tekcr:

AJIIEKTPOHHBIN // MI'TYVY: ANIEKTPOHHO—ONOINOTEUHAS cucreMma. — URL:
https://bmstu.press/catalog/item/5372/ - Pexxum goctyna: Juisi aBTOpU3. MOJIb30BATEIEH.
6. [lernoB I'. A., MuneeB A. b. [IpakTukym IO KOMIIbBIOTEPHOMY MOJAEIUPOBAHUIO

reoMeTpuH U3zienuil ¢ ucnosab3zoBanueM SolidWorks: yue6. mocobue / lllernos I'. A., Munees A.
b. ; MI'TY um. H. D. bBaymana (HarimoHaJIbHBINA HCCIIEIOBATENBCKUNA YH-T). - M.: U3a-B0 MI'TY
uMm. H. 3. baymana, 2019. - 182 c. : un. - bubmmorp.: c. 163-164. - ISBN 978-5-7038-5092-3.

Texkct: anektponssit  //  MITY: osnekrpoHHo—Oubmuoreunas cuctema. —  URL:
https://bmstu.press/catalog/item/6029/ - Pexxum goctyna: Juisi aBTOpU3. MOJIb30BaTENEH.
7. CmupaoB A. A. TpexmepHOE reOMETpUIECKOE MOIETUPOBAHHE: yuel. TocoOue Mo Kypcy

"OcHoBBI aBTOMaTH3alUK NpoekTupoBanus” / CmupHoB A. A.; MI'TY um. H. D. baymana. - M.:
N3n-Bo MI'TY um. H. D. baymana, 2010. - 37 c.: w1 - bubnuorp.: ¢. 36. TekcT: 351eKTpOHHBIH //
MI'TY: snekrpoHHo—OuOHoTeyHast cuctema. — URL: https://bmstu.press/catalog/item/1778/ -
Pexum noctyna: ais aBTOpU3. MOJIb30BaTENEH.

8. I'onuapos, I1. C. NX ans KOHCTpyKTOpa-MauIMHOCTpouTens: yuedHoe mocodue / I1. C.
I'onuapoB. — Mocksa: JIMK IIpecc, 2010. — 504 c¢. — ISBN 978-5-94074-590-7. — TexkcrT:
AIIEKTPOHHBIN / Jlans: 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/1321
9. BacuibeBa K. B., KnyOunukun B. E. IlpoextupoBanue B AUTOCAD. 3D -
MozenupoBanue: yueoHoe mocodue / Bacunbera K. B., Knyounukun B. E.; MI'TY um. H. D.
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baymana (HauMoHanbHBIN HccienoBaTeabckuil yH-T). - M.: U3a-so MI'TY um. H. O. baymana,
2021. - 99 c.: un. - bubnuorp.: c. 97. - ISBN 978-5-7038-5560-7. Tekct: anextponnsiii // MI'TY:
ANIeKTpOHHO—OUOMoTeunass cucrema. — URL: https://bmstu.press/catalog/item/7118/ - Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTEIICH.

HOHOJ’IHI/ITeHBHHC MaTcpHralibl

10. Hopenxkos U. I1., Manuues B. b. OcnoBbl Teopun u npoektupoBanust CAIIP: yueOHuK mist
BTy30B / Hopenkos U. I1., Manuues B. b. - M.: Beicur. mik., 1990. - 334 c. - bubnuorp. bubnuorp.:
c. 328. bubimoreka MI'TY um. H.3. baymana — OcHoBHOM GoHT — 9 3K3.

11. I'apnan U., Jlroka M. MamunHas rpaduka u aBToMaTH3amus KoHCTpyupoBanus / ['apnan
., Jlroka M.; iep. ¢ pp. O. H. Pogunko nox pex. FO. M. baskosckoro. - M.: Mup, 1987. - 270 c.:
wi. - bubnmorp.: c. 265-266. bubnuoreka MI'TY um. H.O. baymana — OcnoBHoii porm — 11 3x3.
12. Hopenko WM. Il. BBenenue B aBTOMATU3MPOBAHHOE NPOEKTHMPOBAHUE TEXHUUYECKUX
YCTPOMCTB U cUCTEM: yueb. mocooue utst BTy30B / Hopenkos U. I1. - 2-e u3n., nepepaboTanHOe U
nor. - M.: Beicr. mik., 1986. - 302 c.: win. - bubmauorp.: c. 296-298. bubaunorexka MI'TY um. H.D.
baymana — OcHoBHOU (OHT — 8 IK3.

13.  [loxbEMHO-TpaHCIOPTHBIE MAIIMHBI: PAcuéT METANIMYECKUX KOHCTPYKLHMH MeToJ0M
KOHEYHBIX JIEMEHTOB: yaeOHOoe ocoome st By3oB / Jlarepes A. B., Bepmunckuii A. B, Jlarepes
U. A., Uly6un A. H.; pen. JlarepeB A. B. - 2-e uzn., nepepab. u gon. - M.: FOpaiit, 2021. - 177 c.,
[10] nn. puc.: puc., Tabxa. - (Beiciiee odbpazoBanue). - bubnuorp.: c. 176-177. - ISBN 978-5-534-
12649-5. bubnuotexka MI'TY um. H.D. baymana — OcHOBHO# oHT — 2 9K3.

14. ®eodanoB A. H., I'pummna T. I'. PazpaboTka, MoaenupoBanrue U ONTUMH3ALUA PAOOTHI
MEXaTPOHHBIX CUCTEM: YUEOHUK U MPAKTUKYM JUIS BbICIIEro mpod. oopaszoBanus / PeopaHoB A.
H., I'pummna T. I'.; pen. ®deodanoB A. H. - M.: Axamemus, 2018. - 186 c.: wmm. -
(ITpoeccronansHoe obpazoBanue). - bubmmorp.: c. 184-185. - ISBN 978-5-4468-7327-2.
bubnuorexa MI'TY um. H.D. baymana — OcHoBHOM poHIT — 25 2K3.

15. ToproB A. M. OnTumMu3zaius nepelaToYHbIX OTHOUIEHHH MHOTOCTYIEHYAThIX 3y04aThIX
nepenay ¢ npumepamu pemienus Ha OBM: YuebHoe nocobue / Pexn. bapanos B. H. - M.: U31-Bo
MBTY, 19809. - 35 c. bubnmuoreka MI'TY um. H.O. baymana — OcHoBHO# ¢ong — 13 3K3.

16.  ILpioun B. C. , AdanaceeB b. A. IlpoexkTupoBaHue 371€MEHTOB KOJECHBIX MAIIUH W3
KOMITO3UIIMOHHBIX TOJHMMEPHBIX MaTepuayioB: y4ye0. mocobue mo kypcam "[IpoexkTupoBanue
anemMeHToB TpaHcmuccuid u  KIIM", "lIpoexkTupoBaHue >3JI€MEHTOB XOJOBOM 4acTH',
"IIpoexTHpoBaHue 3JEMEHTOB Hecylux cucreM kadbun u3 KIIM". - M.: M3n-so MI'TY um. H. O.
baymana, 1990. - 69 c., u.

17.  Hpioun B. C., AdanacweB b. A. , Tabonun B. B. IIpoekTupoBanue 31€MEHTOB KOJECHbBIX
MaIIMH U3 KOMIIO3UIIMOHHBIX TOJIMMEPHBIX MaTepuaios: yued. nocodue. - M.: Uzn-so MI'TY um.
H. O. baymana. Y. 2. - 1991. - 64 c., un.

18. AnypbeB B. M. CipaBouHHK KOHCTpYKTOpa-MamnHocTpouTens: B 3 T. / AnypreB B. I.;
pen. XKectkosa U. H. - 9-e u3z., nepepad. u gon. - M.: MammaocTpoeHue: MamuHoctpoenue-1,
2006. - ISBN 5-217-03342-8. - ISBN 5-94275-272-9. T. 2. - 2006. - 959 c.: un. - bubauorp. B
KoH1e riaas. - ISBN 5-217-03344-4. - ISBN 5-94275-274-5.

19. AdanackeB Bb. A. [IIpoexkTupoBaHuWe KOJIECHBIX MAaIIMH C HCIOJIH30BAHHEM
MozenupoBanus. - 1997. - 25 c.

20.  MoaynpHOE MPOEKTUPOBAHUE KOJIECHBIX MalMH: YuyebHoe nocodue / MI'TY um. H. O.
baymana. - M: MI'TY um. H. 3. baymana, 1996. - 41 c.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIUAIIJIMHbI

1.  Caiir kadenps «paHCTIOPTHO-TEXHOJIOTHUECKUE CPEICTBA K 0OOPYIOBAHKE JIECHOT'O KOM-
mwiekca»: https://mf.bmstu.ru/info/faculty/lt/caf/1t7/

2. OrtkpeiTass uH(pOpMaMOHHAs rpynma kadenpsl B conuanbHOW cetn «BKonTakTe»:
https://vk.com/kafedralt7

3. Poccwmiickas rocynapcTBeHHas oOnbmuoreka. http://www.rsl.ru.

4.  TocynmapcTBeHHas myOan4Has HAy4YHO-TEXHHUYECKas o6ubanoreka Poccun.
http://www.gpntb.ru.

5.  bubmmorexka MI'TY um. H.D. Baymana. http://library.bmstu.ru.

6. Hayuno-texuumyeckas Oubmmoreka K@ MITY wum. H.D. baymana. https://bmstu-
kaluga.ru/library.

7.  HayuHo-TexHuueckas 6ubnmoTexa MO MITY UM. H.O. baymana.
https://mf.bmstu.ru/info/library/.

8. Hayunas snexkrponnas 6ubimoreka http://eLIBRARY.RU.

9. DnekTpoHHO-OMOIMOTEeUHAs cucTeMa u3aatelbeTBa «Jlauby http://e.lanbook.com.

10. DnexTpoHHO-OMONMMOTEYHAss cHcTeMa «YHUBEpCUTETCKass  OMOJIMOTeKa  OHJIAHY
http://biblioclub.ru.

11. DnexTponHo-OnbmMoTeuHas cucrema «IPRbooks» http://www.iprbookshop.ru.

12. DnexrponHo-6ubanoreunas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

13. LlentpanbHas 6ubImoTeka 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku P®D. www.edulib.ru.
14. Equnas xoinekuus g poBbiXx 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
15. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.
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9. METOJIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH MPHUHMMATh BO BHHUMAaHHE
HUKECIEAYIOLTUE MTOT0XKEHUS.

JlMcUuUIUIMHA MOCTPOEHA MO0 MOIYJIBHOMY HMPUHIUIY, KaKIABIH MOAYIb HPEACTaBISET
co00i1 Tornyecku 3aBepIlEHHBIN pa3jen Kypca. B mepBoM cemecTtpe dyeTbipe Moayis (BKItouas
9K3aMeH ), BBITIOIHIETCS KypCOBOM MPOoeKT. Bo BTOpoM cemecTpe aBa MOAYIIS (BKJIIOUYAs DK3aMEH ),
BBITOJIHSAETCS] KyPCOBOM IPOEKT.

Ha nepBoM 3aHATHH CTYACHT MOTy4aeT WH(GOPMAIIHIO TSI TOCTYIIA K KOMILJIEKCY yueOHO-
METOJIMYECKUX MAaTEPHUAJIOB 110 AUCLUILINHE.

JlekiiMOHHBbIE 3aHATHUS TOCBAIICHBI PACCMOTPEHHUIO KIFOUYEBBIX, 0A30BbIX MOJI0XKECHUI
Kypca U pa3bsCHEHUIO YU€OHBIX 3aJJaHHI, BRIHOCUMBIX Ha CAMOCTOATEIbHYIO IPOPAOOTKY.

CemuHapckue 3aHATHSI TPOBOIATCA JUISL 3aKpeIUICHHs YCBOCHHOM HH(OpMaLuy,
MpUOOpPETEHUs] HABBIKOB €€ MPUMEHEHHS ISl pElIeHUs MPAKTHUYECKHX 3ajad B MpPeIMETHOU
00J1aCTH JUCITUTUTHHBI.

JlabopaTopubie padoThbl NpeqHA3HAYECHBI AJS MPUOOPETEHHs OMbITa MPAaKTHUECKOM
peaM3allud OCHOBHOM NpOo(eCcCHOHAIBHOM 00pa3oBaTelNbHONM MporpaMMbl. Meroauuyeckue
yKa3aHUA K J1a00paTOpHBIM paboTaM mpopadaThIBAIOTCS CTYIEHTAMHU BO BPEMs CAMOCTOSATEIbHOU
noAroToBKH. HeoOXoauMblii ypOBeHb NOIATOTOBKHA KOHTPOJHMPYETCS TMEpel] IMPOBEIACHUEM
71a00paTOPHBIX padoT.

[IpakTuyeckasi MIOArOTOBKA MPU peaU3aliy Y4eOHOM TUCIUIUIMHBI OPTaHU3YyeTCs IyTeM
MPOBEJCHUS TPAKTHUUECKUX 3aHATUH, Ja0OpaTOpHBIX pabdOT W UHAMBUAYAIbHBIX H(UJIH)
TPYNIIOBBIX KOHCYJBTALMH, MPEIyCMaTPUBAIOUIMNX YYacTHE OOYYAIOUUXCS B BBITOJHECHUU
OTJICIbHBIX 3JIEMEHTOB PaldOT, CBA3AHHBIX ¢ Oyay1Iel MpodecCHOHaIbHON AeSITENbHOCTHIO.

ITpakTyeckast MOATOTOBKA MOXET BKIIOUATh B ceOsl OTJ/ENbHbIE 3aHATUS JEKIIMOHHOTO
TUNA, KOTOpBIE TIPEAYCMAaTPHUBAIOT Tiepefady y4eOHOH HWHQOpManuu O0yJaromiMcs,
HEOOXOMUMOW  JUId  TOCTENYIOIIEro  BBIMOJHEHHs  paboT, CBA3aHHBIX C  Oy;aymei
poeCCHOHATIBHOM IS TETFHOCTHIO.

CamocTosiTe1bHasi padoTa CTYIEHTOB BKIIIOYAET CJEAYIOIIUME BHJbI: B IEPBOM
cemMecTpe mpopaboTKa y4eOHOro Marepuaia JIEKIUi, MOJArOoTOBKa K CEMHHApaM, BBIIIOJHEHHE
KypCOBOT'O IPOEKTA, MOJArOTOBKA K 9K3aMEHY, MOATOTOBKA K PyOEKHOMY KOHTPOJIIO, BO BTOPOM
ceMecTpe MpopadoTKa y4eOHOro marepuaja JISKIUH, IOAr0OTOBKAa K CEMUHAapaMm, MOJArOTOBKa K
1a00paTOpHBIM paboTaM, BBIMOJIHEHHE KypCOBOIO MPOEKTA, MOATOTOBKA K AK3aMEHY, OJIrOTOBKA
K pyOeKHOMY KOHTPOJI0. Pe3ynbTaTsl Bcex BUAOB pabOTHI CTYACHTOB (DOPMHUPYIOTCS B BUIE MX
JMYHOTO PEHTHHIa, KOTOPbII YUUTHIBAETCS Ha NMPOMEXYTOUHOH arTectanuu. CamocTosTenbHas
paboTa mpeaycMaTpuBaeT HE TOJBKO MPOPadOTKYy MaTepHaioB JEKIIMOHHOTO Kypca, HO M UX
pacuIpeHue B pe3yibTaTe MOUCKa, aHaIN3a, CTPYKTYPUPOBAHUS U IPECTABICHUS B KOMITAKTHOM
BUJIC COBPEMEHHOM MH(OpMAINK U3 BCEX BO3MOKHBIX UCTOYHUKOB.

Texkymmii KOHTPOJIb TNPOBOAUTCA B TEUEHHE KaXKIOrO MOIYJSA, €ro HUTOrOBbIE
Pe3yIIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CIIETYIONINM BHIaM KOHTPOJIEHBIX MEPOIIPUSTHIA:

- PyOexHbIi KOHTPOIIB.

OcBoeHHME AHMCIUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaJul MPOMEKYTOUYHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJspHOl paboTe BO Bpemsl ceMecTpa U IUIaHOMEPHOM
POXOXKICHUN TEKYyIIero KOHTposss. HabpaTe pedTHHT 1o BceM MOIYJISIM B KaXKJIOM CEMECTpe,
OpONTH MO KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
IK3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHust pabOThl B CEMECTpPE CTYACHT JIOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIC
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTecTalus IO pe3yibTaTaM IEPBOrO ceMecTpa MO AUCIUILINHE
npoxoauT B Qopme auddepeHIIUPOBAaHHOTO 3adeTa’K3aMeHa, KOHTPOIHUPYIOMIETO0 OCBOCHHUE
KJIIOYEBbIX, 0a30BBIX MOJIOKEHUH JAUCIUILIMHBI, COCTABISIONIMX OCHOBY OCTaTOYHBIX 3HAHH 110
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Heit. [IpoMexyTodHasi arrecranus MO pe3ylibTaTaM BTOPOrO CEeMecTpa MPOXOIUT B (opme
nudepeHIMPOBAaHHOTO 3a4eTa’K3aMeHa, KOHTPOJIUPYIOIIETO OCBOCHHME KITIOYEBBIX, 0a30BBIX
MOJOKEHUHN JUCHUIUIMHBI, COCTABJISIIOIIMX OCHOBY OCTaTOYHBIX 3HAHUH 1O HEX.

MeToaMKa OLEHKH 10 PEHTHHTY

CTyneHT, BBIIOJHUBIINN BCE IPEYCMOTPEHHBIE YICOHBIM TUIAHOM 3aJaHUS U CIABIIHIA
BCE KOHTPOJIBHBIE MEPOIPHUSITHS, MOJy4aeT UTOTOBYIO OLEHKY IO JUCHMIUIMHE 3a CEMECTp B
COOTBETCTBUH CO IIKAIOM:

. OueHka Ha IK3aMeHe,
PeiiTunr
auddepeHuUpoBaHHOM 3a4eTe
85 —-100 OTJINYHO
71 — 84 XOPOIIIO
60 —70 yJIOBJIETBOPUTEIBHO
0-59 HEYJOBJIETBOPUTEIBHO

OneHuBaHue IUCHUIUIMHBI BeleTcs B cooTBeTcTBUM ¢ [lonokeHnem o TeKyleM
KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM arTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTIHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUU JAUCHUIIVINHBI, BKJIIOYASA IIEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHble TEXHOJIOTHUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYyuM MHporpaMMaM TUCIHIUIMH (MOmyJeil),
porpaMMaM MNPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOyMX Mporpammax TUCHMIUIMH (MOJIyJei), mporpaMmax MpaKTHUK,
dbopMupOBaHUE 3JEKTPOHHOTO MOPT(HOINO 00YyUarOIIErocs, B TOM YHCIE COXpaHEeHUE ero padbot
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJaBaTesieil MOCPEACTBOM TEXHOJOTUH U CIYyXO 10
NEPEChUIKE U TOJTYYCHHUIO DJICKTPOHHBIX COOOMICHWH MEXIY IMOJB30BATEISIMH KOMIIBIOTEPHON
cetu HTEpHET.

- e-mail mpemogaBaTens 1 onepatuBHOM cBsa3u: vklubnichkin@bmstu.ru

IIporpammHoe o0ecnieyeHue:

- LibreOffice

- MATLAB\Simulink

- Mathcad

- OpenOffice

- Siemens NX

- SolidWorks

- Teamcenter

- Autodesk Autocad

- [IporpammusIil kommieke "Cpena TMHAMHUYECKOT0 MOAETUPOBAHUS TEXHUUECKUX CUCTEM
SimInTech"

- YHUBepcanbHbIA MEXaHU3M

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- WNudopmannonHo-npaBosas cucrema «l apant» http://www.garant.ru;
- NupopmannonHo-npasosas cuctema «Koncynprant [Lmroc» http://www.consultant.ru;

IIpodeccnonanbubie 0a3bI JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

- ITopran mammHocTpoenus http://www.mashportal.ru.
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11. OMACAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JUCIHUITIINHBI

Ne,

wn Bua zansarui Bua v HaumMeHoOBaHUE 000PYIOBAHUS

1 | Jlekunm CHEIHAIbLHO 000PYIOBAHHbBIE AYAUTOPHH C
MYJIbTHMEUHHBIME CPEJICTBAMHU, CPEICTBAMHU
3BYKOBOCIIPOM3BEICHUS U IMCIOIIIMMHU BBIXOJ B CE€Th
WHuTepHeT; moMeneHu s 1Sl IPOBEICHHS 8y TUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YUeOHOU MEOECIbIO; aAYAUTOPHH
OCHAIIIEHHBIC KOMITBIOTEPAMU C JJOCTYIIOM K 0a3am
JAHHBIX U ceTU VHTEepHET; CTyIUH; KOMITBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CrHenuaIbHO 000PYIOBAHHBIEC aYAUTOPUU C
MYJIbTUMEIUHHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCIIPOM3BEICHUS M IMCIOIIIMMH BBIXOJ B CETh
WuTepHeT; momenieHus s IPOBEICHUS ayAUTOPHBIX
3aHITHIA, 000pYIOBaHHBIC YI€OHOU MEOCIBIO; Ay AUTOPHH
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAHHBIX U CeTU MHTEepHET; CTYINH; KOMITBIOTEPHBIC
KJIACCHI.

3 | JlabopaTtopHbie paboTHI CHEIHaIbHO 000PYJOBaHHbIE aYAUTOPHUHU C
MYJIbTUMEIUHHBIMU CPECTBAMHU, CPEICTBAMU
3BYKOBOCITPOU3BCACHUA U UMCIOILIMMHU BBIXOA B CCTh
WHTepHeT; moMelieHus A POBEeHNs Ay JUTOPHBIX
3aHATUH, 000pYyAOBaHHBIE YUeOHON MeOeNbI0; ayAUTOPUHN
OCHAIllEHHbIE KOMITBIOTEPAMH C JOCTYIOM K 6a3am
JaHHBIX U CCTHU HHTCpHCT; CTyAuHN; KOMIIBIOTCPHBIC
KJIACCBI.

4 | CamocTrosaTenbHas pabora | 6ubnroTeka, MMeroIias pabodrie Mecrta JJisl CTYJEHTOB;
BBICTAaBOUYHBIE 3aJIbl; AyAUTOPUH, OCHAIIICHHBIE
KOMITBIOTEPAMHU C IOCTYNOM K ceTu MHTepHer.
ConMoKyIbTYpHOE MTPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBLIINMOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepKaeHa Ha 3acefanuu Kadeapsi JIT7
«TpaHCTIOPTHO-TEXHOIOTHYECKHE CPeZICTBA U 000pY/I0BaHKe JIeCHOTO KOMIIIEKCa»

ITpotokos Ne 25 ot 16.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Anypses B. . CripaBOUHMK KOHCTpYKTOpa-MallMHocTpouTens : B 3 T. / AHypeeB B. . ; pen.
JKectkoBa U. H. - 9-e u3za., nepepab. u form. - M. : MaimmHocTpoeHue : MarmmHoctpoenue-1, 2006. -
ISBN 5-217-03342-8. - ISBN 5-94275-272-9. T. 2. - 2006. - 959 c. : un. - bubnvorp. B KoHIle I71aB. -
ISBN 5-217-03344-4. - ISBN 5-94275-274-5.
2. IIpoekTrpoBaHue KojecHbIX MalvH 4l. - 2009.
3. [IpoekTrpoBaHre KoeCHbIX MallvH 4u2. - 2010.
4. MonynbHOe MPoeKTHPOBaHKe KoeCHbIX MallnH: Y4ye6Hoe nocobue / MI'TY um. H. 3. Baymana. - M :
MI'TY um. H. 3. baymaHna, 1996. - 41 c.
5. TIpoekTrpoBaHUe TIOTHOTIPUBOJHBIX KOJIECHBIX MAIlIMH : yUeOHUK [jisl By30B : B 3 T. / peai. [TomyHrsiH
A. A.-M. : U3g-Bo MI'TY um. H. 3. Baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2 / AcdaHacreB
b. A., XKernos JI. ®., 3y308 B. H. [u zp.]. - 2008. - 527 c., [4] n. un. : wi. - Bubmmorp.: c. 524. - ISBN
978-5-7038-3042-0.
6. IIpoekTrpOBaHue MOJTHOTIPUBOIHBIX KOJIECHBIX MAIlIMH : y4eOHUK /7151 By30B : B 3 T. / pef. [TonyHrsH
A. A.-M. : N3a-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 1 / AdaHacbeB b.
A., benoycos b. H., T'nagos I'. U. [u ap.]. - 2008. - 495 c., [4] n. wn. : un. - Bubmuorp.: c. 492. - ISBN
978-5-7038-3041-3.
7. llpioun B. C. , AdanacbeB b. A. TIpoeKTUpOBaHME 3/IEMEHTOB KOJIECHBIX MAIITUH U3 KOMITO3UIIMOHHBIX
TIO/TMMEPHBIX MaTeprasioB: yueb. mocobue mo Kypcam "[IpoekTrpoBaHue 3/1eMEHTOB TPAHCMUCCHI U
KIIM", "TIpoekTupoBaH1e 3/71eMeHTOB X0A0BOoM yacTu', "TIpoeKTUpOBaHre 37IeMeHTOB HeCYIUX CUCTEM
Kabun u3 KIIM". - M. : Y3a-eo MI'TY um. H. 3. Baymana, 1990. - 69 c., u.
8. Lpibun B. C. , AdanaceeB b. A. , Tabomun B. B. TIpoekTrpoBaHHe 371eMEHTOB KOJIECHBIX MaIlIMH U3
KOMITO3UIIMOHHBIX MTOJIMMEPHBIX MaTeprasos: yueb. mocobue. - M. : U3a-Bo MI'TY um. H. D. Baymana.
4. 2.-1991. - 64 c., un.

2). 11.10. IEPEYUEHB MH®OPMAIIOHHBIX TEXHOJIOT M1, ICIIO/Tb3YEMBIX
IIPY M3YYEHUU JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CICTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVUA:

10. ITepeueHs HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOr0 odecreueHNs, WH(POPMaLMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHue:
- MATLAB\Simulink

- Mathcad

- Siemens NX

- SolidWorks

- KOMIIAC-3D



IIpenogaBarenb Kadegpsbl:

AxunuH [1.B., noueHT (K.H.), KaHAWJAT TeXHUUECKUX HayK, JoLeHT, akinin@bmstu.ru



YTBepKeHa Ha 3acefiaHuu Kadeaps JIT7
«TpaHCTIOPTHO-TEXHOIOTUUECKUE CPeZICTBA U 000PY/I0BaHHe JIeCHOTO KOMIIIEKCa»

ITporokosa Ne 09.04.07-04/22 ot 09.04.2025 .

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Osguenko M. I, Kotues I. O., Capau E. B. KoHCTpyKIfusi 1 pacueT NofiBeCOK ObICTPOXOAHbIX
T'yCeHUUHBIX MalllvH : y4el. mocobue 1o Kypcy "MeTozbl pacyeTa U MPOEKTUPOBAHUSI XOJJOBbIX CCTEM
ryceHnuHbIx MauvH" / [Isguenko M. I, Kotues I. O., Capau E. b. ; MI'TY um. H. O. baymana. - M. :
N3p-Bo MI'TY um. H. 3. Baymana, 2007. Y. 1. - 2007. - 36 c. : un. - bubvorp. B KoHLie 6por. - ISBN
978-5-7038-3093-2.
2. 3abaBHrkoB H. A. OCHOBBI TEOPUH TPAHCIIOPTHBIX I'YCEHUYHBIX MAIIIWH : yUeOHUK [/ By30B /
3abaBHukoB H. A. - 2-e u3f., iepepa0. u gor. - M. : MammHoctpoenue, 1975. - 447 c. : un. - bubmvorp.:
C. 441-442.
3. Anypebes B. 1. CripaBoYyHMK KOHCTPYKTOpa-MaliMHocTpouTend : B 3 T. / AHypbeB B. U. ; pega.
2Kectkora U. H. - 9-e u3z., nepepab. u gomn. - M. : MammHoctpoenye : MammHoctpoenue-1, 2006. -
ISBN 5-217-03342-8. - ISBN 5-94275-272-9. T. 2. - 2006. - 959 c. : un. - bubimorp. B KoHIle I/1aB. -
ISBN 5-217-03344-4. - ISBN 5-94275-274-5.
4. IIpoekTripoBaHye KoJjleCHbIX MalyH yl. - 2009.
5. [IpoekTrpoBaHre KOeCHbIX MallvH u2. - 2010.
6. MoynbHOe MpoeKTUPOBaHKe KOJIeCHBIX MalllvH: YueOHoe nmocobue / MI'TY um. H. 3. baymana. - M :
MI'TY um. H. D. Baymana, 1996. - 41 c.
7. TIpoeKkTHpOBaHHe TOTHOTIPUBOJHBIX KOJIECHBIX MAILIWH : YUeOHUK Jjis BY30B : B 3 T. / pei. ITonyHrsiH
A. A. - M. : U3g-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 2 / AcdaHacreB
b. A., XKernos JI. @., 3y30B B. H. [u ap.]. - 2008. - 527 c., [4] n. un. : un. - bubnuorp.: c. 524. - ISBN
978-5-7038-3042-0.
8. IIpoekTrpoBaHUe MOTHOTIPUBOIHBIX KOJIECHBIX MAIlIMH : Y4eOHUK /711 By30B : B 3 T. / pef. [TonyHrsH
A. A. - M. : U3g-Bo MI'TY um. H. 3. Baymana, 2008. - ISBN 978-5-7038-3040-6. T. 1 / AcdaHacweB b.
A., benoycos b. H., I'nagos I'. U. [u ap.]. - 2008. - 495 c., [4] n. un. : wn. - bubmvorp.: c. 492. - ISBN
978-5-7038-3041-3.
9. Lpibun B. C. , Adanacses b. A. TIpoeKkTupoBaHue 3/1eMEHTOB KOJIeCHBIX MAlllMH U3 KOMITO3ULIMOHHBIX
MOIMMEePHBIX MaTepuasoB: yueb. mocobue nmo Kypcam "IIpoekTHpoBaHUe 3/1eMeHTOB TPAHCMUCCUNA U
KIIM", "TIpoeKTrpoBaHe 3/1eMeHTOB X0/10Boi yacTu", "ITIpoeKTHpoBaHKe 3/1eMeHTOB HeCyllMX CUCTeM
kKabux u3 KIIM". - M. : U3a-Bo MI'TY um. H. 3. Baymana, 1990. - 69 c., .
10. Lpi6un B. C., AdanacveB B. A. , Tabommn B. B. TIpoektipoBaHye 371eME@HTOB KOJIeCHBIX MALlIMH U3
KOMITO3UIIMOHHBIX MTOJIMMEPHBIX MaTeprasioB: yueb. nmocobue. - M. : U3a-Bo MI'TY um. H. D. BaymaHa.
Y.2.-1991. - 64 c., un.
11. Kotues I'. O., Capau E. b., Cragyxun A. A. Teopusi nofpeccopyBaHrs BbICOKOTIOABUKHBIX
JIBYX3BEHHBIX TYCEeHUYHbIX MallliH : yue6Hoe nmocobue / Kotues I'. O., Capau E. b., Cragyxun A. A. ;
MI'TY um. H. 3. Baymana (HaljuoHa/IbHbIN UCC/Ie[0BaTebCKUM yHUBepcUuTeT). - M. : 3a-Bo MI'TY um.
H. 3. baymana, 2023. - 196 c. : ui. - ISBN 978-5-7038-5994-0.
12. TTopunes I T1. ITpoekTupoBaHre aBToMobuIel U TPakKTOpoB. KOHCTpyrpoBaHue v pacyer
TPAHCMUCCHM KOJIeCHBIX U T'YCeHUUHBIX MalllvH : yueOHoe nocobue / TopiiHes I I1. - CaHKT-
[TeTepOyprckuii mosMTexXHUYeCcKuii yHuBepcutet Iletpa Benkoro, 2017. - ISBN 978-5-7422-5648-9.



2). I1.10. IEPEYEHD MTH®OPMAIIVIOHHBIX TEXHOJIOT M1, UCIIO/Ib3YEMBIX
PV N3YYEHWH JVICIATIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 TH®OPMAIIOHHBIX CIIPABOYHBIX CICTEM, YATATH B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeueHs MH(POPMAIHOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCLHUITHHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOI0 odecrneueHnss, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npogeCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHme:

- 7-Zip

- ANSYS Geometry Interface for NX
- CATIA

- LibreOffice

- Mozilla Firefox

- OpenOffice

- SolidWorks

- nanoCAD 24

- Kowmmac 3D

IIpenopaBarensb Kadegpbi:
Knyonnukus B.E., goteHT (K.H.), KaHAUJAT TeEXHUUECKUX HayK, AorieHT, vklubnichkin@bmstu.ru



