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1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJLHOM ITPOT'PAMMBI

Hacrosmas pabouast mporpamMmma IUCHUILIIMHBI yCTaHABIMBAECT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OTPECIIIeT COAEPKaHUE U BUIBI YI€OHBIX 3aHATUH U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

* CaMOCTOSITEILHO yCTaHABIMBaeMbIM 00Opa3oBareibHbM cTanaapTom (CYOC 3++) o
HaIlpaBJICHUIO MOJATOTOBKH (ypoBeHb Maructpatypsbl):15.04.02 «TexHoIOTHUECKHE MAIIHHBI U
000pyI0BaHUEY;

* OcHoOBHOW mpodeccnoHaabHOM 00pa30BaTEIbHON MPOrPaMMON IO HaIPaBICHHUIO
noarotoBku 15.04.02 «TexHonorn4eckrue MaluHbl 1 000py10BaHHEY;

* YuebHbM mmanoM MI'TY um. H.O. baymana no Hanpasnenuto noarotosku 15.04.02
«TexHOMOoTrn4YeCcKre MaITUHBI 1 000PYIOBAHUEY.

I[Ipy  oOCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMUPOBAHWE  KOMITCTEHITUH,
npeaycMoTperHbslx OIIOIT na ocnoBe CYOC 3++ mo HampaBieHuto noarotoBku 15.04.02
«TexHOMorn4ecKre MaluHbl 1 000pyIoBaHUE» (YPOBCHH MATUCTPATYPHI)

Koa kxomnerenumnu

DopMyTHPOBKA KOMIIETEHLIMHU

no CYOC 3++
IIpodeccnonajibHble KOMNETEHIIUH COOCTBEHHbIE
TKC-3 CriocobeH npuHUMATh yyacTue B pyHIaMEHTaIbHBIX U TPUKIATHBIX
(15.04.02/31

HCCIICAOBAHUAX I10 PCIICHUIO 3ada4, BOSHUKAOIHX ITPH CO3AaHUHU
KOJICCHBIX U TYCCHUYHBIX MAllWH JICCHOI'O KOMILJIICKCA,

Konecurie u

T'YCeHHYHBIE N
CIeUATN3UPOBAaHHOT0 000PYAOBaHMUs, TEXHOJIOTHH C IPUMEHEHHEM
MaIlluHBbI JIECHOTO
JTAHHOTO 000PYAOBAaHUS
KOMILJIEKCA)
[IKC-4
(15.04.02/31 Crnoco0eH IIaHuPOBATh U POBOJAUTH HAyYHbIE IKCIIEPUMEHTHI,

06pa6aTBIBaTB, AHAJIU3UPOBATh U OLUCHUBATDL PC3YJIbTATHI HUCIBITAaHUHN
KPUTHYCCKU OLICHNBATDH I/IH(bOpMaIII/IIO IpU CO3aAaHNU KOJICCHBIX 1

5

Konecurie u

TYCCHUYHBIC
T'YCEHUYHBIX MalINH JIECHOTO KOMIUIEKCa, CIIeUATN3UPOBAHHOTO
MaIIHHbI JIECHOTO .
000py1I0BaHUs, TEXHOJIOTHI C MPUMEHEHHEM JIaHHOTO 000PYI0BaHUS
KOMILJIEKCA)
IIKC-5
(15.04.02/31 CnocobGeH 000CHOBaTh BHIOOP MPUHIIMITUATBHBIX KOHCTPYKTUBHO-

KOMITOHOBOYHBIX PEIlIeHUH, BBIOMPATh ONTUMAIbHbIE PELICHUS PU
CO3JJaHNHU KOJIECHBIX U T'YCEHWYHBIX MAILIMH JECHOTO KOMIUIEKCA,

Konecurie u

TYCCHUYHBIC o
CHEIHAIM3UPOBAHHOTO 000PYAOBaHUsI, TEXHOJIOTHUN C IPUMEHEHUEM
MaIIHHBI JIECHOTO
JTAHHOTO 000PYIOBaHUS
KOMILJIEKCA)

Jlns xareropuili «3HaTh, yMETb, BIIAJETh» IUIAHUPYETCA JOCTHUIKEHUE pEe3yJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIAJL B (OpMHUpPOBaHUE
KOMIIETEHIIUH, TPeAYyCMOTPEHHBIX OCHOBHOM IpodeccroHanbHONU 00pa30BaTeIbHON MPOrpaMMoit
(Tabm. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuauxkaropsl

@®opMbI U MeTOIbI 00yUYEeHHUS, CIIOCOOCTBYIOIIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIMU

ITIKC-3

(15.04.02/31 Konecusle u
I'YCCHHYHbBIC MAIIMHBI JIECHOTO
KOMILJIEKCA)

CrniocoOeH MpUHUMATh y4acTUE B
(byHIaMEHTAJIbHBIX M TPUKJIATHBIX
UCCIICIOBAHMSIX TI0 PEIICHUIO
3aj]1a4, BOSHUKAIONIUX TIPU
CO3JITaHUH KOJIECHBIX U
I'YCCHHYHBIX MAIIIHUH JIECHOTO
KOMILIEKCA, CIICIIHATN3UPOBAHHOTO
000pyIOBaHUsI, TEXHOJIOTUH C
MPUMEHEHHEM JIaHHOTO
o0opymoBaHUs

SHATD

- CYILIHOCTh OCHOBHBIX IIPOLIECCOB B 3JIEMEHTAX
KOJIECHBIX Y TYCEHUYHBIX MAIIMH JECHOI'0 KOMILJIEKCa,
CIIELUATTM3UPOBAHHOTO 000PYI0BAHUS

YMETb

- ICTIOJIb30BaTh KAUECTBCHHBIN 1 KOJIMYECCTBCHHBIN
aHanu3 IS pelieHus 3a7a4, BOZHUKAOIIUX IPU
UCCJICIOBAaHUH PAOOTHI KOJIECHBIX U TYCEHUYHBIX
MAIIIUH JIECHOTO KOMIUIEKCA, CIIeIUaTu3uPOBAHHOTO
000pyI0BaHUS

BJIAJETDH

- METOJAMKAMHM aHaJIM3a 3aJa4, BO3HUKAIOIINX B X0/IC
po¢eCCHOHAIBHON IeATETHHOCTH

DopMbI 00yUeHHS:

OpoHTANBHAS U TPYIIOBas (GOPMBL.

MeToabl 00y4yeHusi:

CrnoBecnblii MeTog 00yueHus (Jlexkuun)

Mertoas! npakTuueckoit padoTel (CeMUHapHhI)

Meroa npobiiemHoro o0yuenusi(CamoctosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTHUBHbIE METObI 00yYeHUsI:
00CyXJIeHUE MPAKTHYECKUX TIPUMEPOB Ha JICKIUAX U
CeMHHapax

I[IKC-4

(15.04.02/31 KonecHele u
I'YCEHUYHbIE MAIIUHBI IECHOTO
KOMILJIEKCA)

Crnioco0eH miaHupoBaTh U
MIPOBOJINTH HAYUHBIC
AKCIIEPUMEHTHI, 00pabaThIBaTh,
aHAJIM3UPOBATH M OI[CHUBATH
PE3yNbTaThl UCTIBITAHUN,
KPUTHUYECKH OICHUBATH
MH(OpPMAILIHIO TIPH CO3TaHUHT
KOJICCHBIX W TYCEHUYHBIX MaIlIHH
JIECHOTO KOMILJIEKCA,
CHCIIHATU3HPOBAHHOTO
000pyIOBaHUsl, TEXHOJIOTUH C

3HATD

- IPUHLUIBI OPTAHU3AIUYU U TTPOBEICHHS UCCIENOBAHMI

C IPUMEHEHUEM COBPEMEHHOM SKCIIEPUMEHTAIbHOU
TEXHUKH

YMETb

- IPUMEHSATH COBPEMEHHBIE METO/BI

SKCHICPUMCHTAJIIbHOTO UCCIICAOBAHUS XAPAKTCPUCTUK U
napaMeTpOB KOJICCHBIX U T'YCCHUYHBIX MAIllMH JICCHOI'O

KOMILJIEKCa, CHEIHMATM3UPOBAHHOTO 000PY10BaHUS
- IPOBOJIUTH O0PAaOOTKY U aHAIHU3 PE3yIbTATOB
IKCIEPUMEHTAIbHBIX U3MEPEHUN

BJIAJIETH

- MCTOAaMHU IMPOBCACHU (1)H31/II-ICCKOF O OKCIICPUMCHTA, a

TAKXE MMOATOTOBKH SKCIICPUMCHTAJIBHBIX CTCHAOB U
YCTAHOBOK JJII TPOBCACHU A SKCIICPUMCHTA

®Dopmbl 00yUeHHUS:

@poHTaNbHAS U TPYNIIIOBast POPMBEI.

Metoabl 00y4eHus:

CrnoBecnblit MeTog 00yueHus (Jlexuun)

MeTtonsl npakTudeckoi padboTsl (CeMuHaphI)

Mertoa npo6iiemuoro o0y4ueHusi(CamocTosTenbHas
paborta)

AKTHBHbIE H HHTEPAKTUBHbIE METObI 00yUeHUsI:
00CyX/IeHUE NMPAKTUUECKUX MPUMEPOB Ha JIEKLUAX U
CeMHHapax




1

2

IMPUMCHCHUCM JAHHOT'O

- HaBbIKaMU 00pabOTKHU, aHATTN3a U 0000ICHIS

o0opynoBaHus MOJIyYEHHBIX PE3YJIbTATOB SKCIEPUMEHTAIBHBIX
WCCIICIOBAHU I
[IKC-5 3HATD DopMbI 00yUeHHS:

(15.04.02/31 Konecusle u
I'YCCHHYHbBIC MAIIMHBI JIECHOTO
KOMILJIEKCA)

CniocobeH 060cHOBaTh BBIOOD
MPUHIUITHATBHBIX
KOHCTPYKTHBHO-KOMITOHOBOYHBIX
pellIeHH, BBIOUPATh ONTHMAJIbHbIC
pCIICHHMSI TP CO3/IaHUM KOJIECHBIX
Y TYCEHUYHBIX MAIUH JIECHOTO
KOMILIIEKCA, CIICIIHATU3UPOBAHHOTO
000pyIOBaHUsI, TEXHOJIOTUH C
MPUMEHEHHEM JIaHHOTO
obopymoBaHus

- 0071acTH IPUMEHEHUS, TIPUHIIMIT ACHCTBHS, OCHOBHBIE
napaMeTpbl ¥ XapaKTePUCTHKH KOJIECHBIX U
I'YCEHHMYHBIX MAIIIMH JIECHOTO KOMILJIEKCa,
CIeUATIM3UPOBAHHOTO 000PYIOBAHUS

- BAPHAHTHI KOHCTPYKTUBHO-KOMIIOHOBOYHBIX PELICHUH
KOJIECHBIX M TYCEHHYHBIX MAIIMH JIECHOTO KOMILJIEKCa,
CHEIHATH3UPOBAHHOTO 000y IOBaHUS

YMETH

- (opmynupoBaTh 1Nk, 3a0a9M pa3pabOTKH, ONUCATH
NPUHINN JSHCTBUS KOJICCHBIX M T'YCEHHYHBIX MAIIHH
JIECHOTO KOMIUIEKCA, CIICIUATU3NPOBAHHOTO
o0opynoBaHus

- 000CHOBaTh BHIOODP MPUHIUITHATIBHBIX
KOHCTPYKTHBHO-KOMITOHOBOYHBIX PELICHUH KOJIECHBIX U
T'YCEHHYHBIX MAIIMH JIECHOTO KOMILIEKCa,
CHeLHaTU3UPOBAHHOTO 000y I0BaHUS

BJIAJETH

- METOJJaMH pa3pabOTKN KOHCTPYKTUBHO-
KOMITOHOBOYHBIX PEHICHUI KOJECHBIX M T'YCEHHYHBIX
MallliH JIECHOT'O KOMIUIEKCa, CIIeUaIN3UPOBAHHOTO
000pyI0BaHUS

- HaBbIKaMM IIPOBE/ICHUS aHAIM3a pa3padaTbIBaéMbIX
u3enuii, ooecreuynBas morydeHrue ONTHMAaIBHBIX
XapaKTEPUCTHK KOJIECHBIX M T'YCEHUYHBIX MaIIUH
JIECHOT'O KOMIUIEKCa, 000pyAOBaHUS

OpoHTANBHAS U TPYIIOBas (GOPMBL.

MeToabl 00y4yeHusi:

CrnoBecnblii MeTog 00yueHus (Jlexkuun)

Mertoas! mpakTruueckoi padoTsl (CeMUHapHhI)

Meroa npobiiemHoro ooyuenusi(CamoctosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTHUBHbIE METOIbI 00yYeHUsI:
00CyXJIeHUE MPAKTHYECKUX TPUMEPOB Ha JICKIUAX U
CeMHHapax




2. MECTO /UMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Hucuummuaa BxoauT B Onok bl «Jlucuummuael  (MOgynn)» oOpa3oBaTelbHOM
porpaMmbl  Maructpatypbl 1o HampaieHuto 15.04.02 «TexHOJIOrHYecKMe MAaIIUHbl U
000pyI0BaHKE.

W3ydyeHue MAUCHUIUIMHBI TPEANOiaraeT IMpelIBapUTEIbHOE OCBOCHHE CIIECAYIOIIUX
JTUCITUIUIAH y4eOHOTO TUIaHa!

— Marematuueckoe MoJeNHpOBaHUE pabOYMX MPOLIECCOB MAlIMH M 000PYAOBAaHUS

JIECHOT'O KOMIUIEKCA.;
— JluHaMuKa ¥ TPOYHOCTH MAIIMH U 00OPYI0OBAaHUS JIECHOTO KOMILJIEKCA.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MpEALIECTBYIONIee I CIASAYIOUINX
JTUCITUTINH 00pa30BaTeIbHOM MTPOTrPAMMBI:

— HayuHo-uccnenoBarensckas paboTa;
— KonctpyupoBanue u pacueT MaliuH 1 000pYyJOBaHHS JIECHOTO KOMITJIEKCA;
— HccnenoBanust ¥ UCIIBITAHUS MAIIMH U 000PYIOBaHUS JIECHOTO KOMILIEKCA.

OcBoeHue y4eOHOM TUCIUILIUHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHLUN C y4ETOM
Matpuiel komneteHimit OIIOIl mns nanpaBnenust (ypoBeHb Maructpatypsl): 15.04.02
TexHoMOrnYecKrue MaluHbl 1 000pyA0BaHUE .


about:blank#e605a4d4-8c71-11eb-bcef-005056960017
about:blank#e605a4d4-8c71-11eb-bcef-005056960017

3. ObBEM JJUCHUIIVIMHBbI
OO6mwmit 00beM TUCHHUIIIUHBI COCTABIIAECT 6 3a4€THBIX €AUHMII(3.€.), 216 akageMHUIeCKuX
4acoB (162 aCTPOHOMHUYECKHUX yaca). B TOM qyucle:

1 cemectp — 2 3.e. (72 ak.u.), 2 cemectp — 4 3.¢. (144 ak.4.).

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

O0bem 1o cemecTpam, aKaj. 4.
. KoJsim4yecTBo ceMecTpOB 0CBOCHUS
Buabl yueOHoii padoTsl
Bcero AMCIUILINHBI
1 2

O0beM IUCIHIUTUHBI 216 72 144
AyautopHasi padora* 96 36 60
Jlexumnu (JI) 38 18 20
Cemunapsi (C) 58 18 40
CamocrositesbHas padora (CP) 120 36 84
HpopainTKa yueOHOro Marepuaia 475 295 25
JeKIMH
[loaroroBka Kk ceMrHapam 7.25 2.25 5
[ToaroroBka K KOHTPOJILHOM paboTe 3 3 0
Brinonnenue pacueTHo-rpapuueckon 12 12 0
paboThl
IlonroroBka pedepara 3 3 0
IloaroroBka K 3K3aMeHy 30 0 30
IToaroroBka K pyOeKHOMY KOHTPOITIO 6 0 6
Jlpyrue Buapl CaMOCTOSITENbHON paboThI 54 13.5 40.5
Buja npoMeKyToOYHOM aTTeCTAalHU 3auér IK3aMeH

*B TOM uyHclie, B (hopMe MPaKTUIECKOH TOATOTOBKH



4. COJEPKXAHME JUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO MOJIYJISIM YYEBHOM JUCLUILINHBI C YKABAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKUX UJIX ACTPOHOMHUYECKHUX YACOB U BUJIOB YUYEBHbBIX
3AHSTUN

Tabauua 3. ConepkaHue TUCIUILUIUHbBI

AKTHBHBIE U
Bunel 3anaruii*, yacel HHTepaKTUBHBIE (hopMBbI Komnerenuuu, Tekyluii KOHTPOJIb Pe3yJIbTATOB 00y4eHHs
NpOBe/IeHUs 3aHATHIA 3aKpeIIeHHbIe 32
Ne ni/m Tema (Ha3BaHUE) MOTYJIS M
®opma npoBeIenHs TeMoii (koa mo Cpox Banabl
| JIP | CP P POB¢, Yacel CYOC 3++) DopmbI (mun/
3aHATHI (Henesin) MaKc)
1 cemectp
JlocTonHCcTBa M HEIOCTATKU KonTtponbHas 18/30
OIIOPHO-XOJIOBBIX pabora
KOMIIJICKCOB
IIpocmotp u
TPaAULIMOHHOTO TUIIA. 0BCYIKICHHE BIIEO
JopokHO-TpyHTOBBIE (bparmenToB
YCIOBHA TUIIMYHBIX JICKIIMOHHOI'O pa3jesa
PETHOHOB SKCILTyaTaIlui MOZYJLA.
Pabora B
TPaHCIIOPTHBIX MAIIUH. KOMaHzIC TIpH
B IMOATOTOBKE COCTABHBIX
CPOATHOCTD gacrei (moaMoTyeii)
1 IPpOXOANMOCTH 6 0 10 o0meii Mmosen. 3 IIKC-3, [IKC-4, 5
TPaHCIIOPTHBIX MAILIUH C AKTHBHOE 00CYKICHHE [IKC-5
pe3yNbTaToB nTOroO: 18/30
OITIOPHO-XOJI0BBIMHU
MOJCIINPOBaHUA, UX
KOMIIUTICKCaMU HHTepHpETaIus,
aIUIIUOHHOI0 TUIIA B OpPMHPOBaHHE
PMHUD
YCIIOBUSA TUIIUYHBIX pexomenatuii 1o s
OpPMHPOBaHMIO Habopa
PErMOHOB UX IKCIUTyaTalllu. (opmp P
KOHCTPYKTHUBHBIX
1apaMeTpoB.
[lonsitre 06 omopHO-X0/10- AKTHBHOE
BBIX KOMIUIEKCaX KOMOWHU- obcyxnaenne
PE3yIbTAaTOB CO3JaHUA
pOBaHHOIO THIIA. TBEPIOTENBHBIX
MozeTIen.
Pacuerno-
IKC-3, [IKC-4,
2 8 0 18 4 14 rpaduueckas 18/30
MKC-5
pabora




XapakTepHucTuKa
CPYHTOBBIX YCJIOBUI
JBUKCHHUS.

OOm1as xapaKTepuCTHKa
TPYHTOBBIX YCIIOBHUS
JBU)KCHUS, XapaKTePHbIX
JUIsL PETUOHOB IPUMEHEHUS
BE3/ICXO/IHBIX
TPAHCIIOPTHBIX MAILHH.

Onmcanne
nedhopMaIIOHHBIX CBOHCTB
IpyHTa Ha OCHOBE €T0
(PM3UKO-MEXaHUUECKUX
XapaKTePUCTHK.

PacuerHas onieHka onopHou
HPOXOAUMOCTHU KOJIECHOU
MAIlNHBI.

OueHka cOnpoTUBIEHUS
OPSMOIMHEHHOMY
JBHKCHUIO U CLEITHBIX
BO3MOXHOCTEH OAMHOYHOTO
KoJieca.

33.,[[3‘13 O NOBTOPHBIX
mpoe3gax KoJjieca 1o
HpOJIO)KeHHOﬁ KOJICC.

Kputepun noasmxHocTH
TPaHCHOPTHOW MAIIMHBI.

HUTOI'O:

18/30

[IKC-3, I[TKC-4,
MKC-5

18

Pedepar

24/40

HUTOI'O:

24/40

HUTOI'O 3a cemecTp

18

18

36

- 14 -

60/100

2 cemecTp

10




KomnerorepHoe

MOJIEITHPOBAHIE MOJBECOK U
JBIOKUTEJIEH JIECHBIX MAIIHH

20

40

54

IIpocmotp 1
00CyXICHUE BHICO
(parmeHTOB
JIEKIIMOHHOTO pa3iena
MOJLYJIS.

Pa6ora B
KOMaHJIe TIpH
HOJrOTOBKE COCTABHBIX
qacteil (moaMoayneit)
oOreit Mozeny.
AKTUBHOE 00CYyXIIeHHE
pe3yIbTaToB
MOZENUPOBAHMS, UX
HHTepIpeTanys,
(opmupoBanne
peKOMeHJalui o
(dhopmupoBaHHIO HabOpa
KOHCTPYKTHUBHBIX
HapaMeTpoB.
AKTUBHOE 00CYXIICHHE
Pe3yIbTAaTOB CO3JaHUS
TBEPAOTEIILHBIX
MoJeNel.

14

[TKC-3, I[IKC-4,
M[KC-5

PyOexHbrit
KOHTPOJIb

18/30

HUTOI'O:

18/30

IIpouecc TecTupoBaHus,

aHaJIM3a MOJIBECOK 1
JIBYOKATEIIEN

JICCO3aroTOBUTCIIbHBIX MAIlIMH

10

20

27

IIpocmotp u
00CyXICHUE BUICO
(dhparmeHToB
JIEKIIMOHHOTO pa3iena
MOJLYJIS.

Pabora B
KOMaH/Ie TIpu
MOJrOTOBKE COCTABHBIX
gacreil (moaMoTyeii)
o01el MoIem .
AKTUBHOE 00CYyXIIeHHE
pe3yabTaToB
MO/ICITUPOBAHUSL, UX
UHTEpIpETALNS,
(dopmupoBanue
pPEKOMEH Tl 1Mo
dhopmupoBanmo Habopa

14

[IKC-3, I[TKC-4,
[IKC-5

10

PyGesxHbrii
KOHTPOJIb

24/40

HUTOTI'O:

24/40

11




KOHCTPYKTHUBHBIX
apameTpoB.

AKTMBHOE 0b6CyKaeHue
pe3ynbTaToB CO34aHMA
TBEPAOTE/bHbIX
mogaenen.

6

DK3aMeH

30

18/30

HUTOI'O 3a cemecTp

20

40

84

14

60/100

*B TOM uHcle, B (JopMe MPAKTUUECKOW TTOATOTOBKH

12




CoaepsxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HanmeHnoBaHue MoayJisi, copep:KaHue

Yacobl

« JlocToMHCTBa M HEOCTATKU OIIOPHO-XOA0BBIX KOMIUIEKCOB
TPaAULMOHHOIO THIA. [IOPOKHO-IPYHTOBBIE YCIOBUS TUIIUYHBIX PETHOHOB
JKCIUTyaTalluy TPAHCIIOPTHBIX MALIKH.

BCPOHTHOCTB MMpOXOAUMOCTH TPAHCIIOPTHBIX MAIIWH C OITIOPHO-XOJOBbBIMH
KOMIIJICKCaAMU TPaAULIMOHHOI'O THUIIA B YCJIOBHUA TUIIMYHBIX PETHOHOB HUX
OKCILTyaTaluu.

IToustre 00 OITOPHO-XOJOBbIX KOMIIJICKCAX KOM6I/IHI/IpOBaHHOFO TUIIAa.»

Jlekuun

1.1

JloCTOMHCTBA ¥ HEIOCTATKH OIIOPHO-XOJOBBIX KOMILJIEKCOB
TPaAULMOHHOTO THIA. [IOpPOKHO-IPYHTOBBIE YCIOBUS TUIIMYHBIX PETHOHOB
JKCIUTyaTalluy TPAHCIIOPTHBIX MAIlUH.

1.2

BeposiTHOCTS TPOXOAMMOCTH TPAHCIOPTHBIX MAIIUH C OTIOPHO-XOJOBBIMH
KOMIUIEKCaMH TPAJAULIMOHHOTO TUIIA B YCIOBUS TUITUYHBIX PETHOHOB UX
HKCIUTyaTallu.

1.3

[Tousrue 00 OIIOPHO-XOJOBBIX KOMILUIEKCAX KOM6I/IHI/IpOBaHHOFO THIIA.

CeMuHapsbl

Cl.1

Kunematuka u JUHaMHKa KOJICCHOI'O ABUKHUTCIISA

Ckonpxenne U OykcoBanue koseca. OU3nKo-MexaHUUECKHe
CBOMCTBA MHEBMATUYECKON IINHEI.

NN

Pabora Begymiero koneca. CrernieHrne BeAyIero 3aacTuuHoro koneca. Ka-
caTesibHas CHJIa TATH.

Kauenue snactuuHoro BegoMoro kojueca. Kauenue amacTuuHoro koseca ¢
YBOJIOM.

CamocrosiTeibHas padora

10

CP1.1

[TpopaboTka yueOHOTrO Marepuaa JICKIui

0.75

CP1.2

ITonroroBka Kk ceMruHapam

0.75

CP1.3

[TonroroBka K KOHTPOJIBHOU paboTe

CP1.4

Jpyrue Buapl caMOCTOSTENIHON pabOThI

5.5

« XapaKkTepHucTHUKa IPYHTOBBIX YCIOBUMN ABMXKEHUS.

OO11ast XapakTepUCTHKA TPYHTOBBIX YCIIOBHS JBUKEHUS, XapaKTEPHBIX JJIs
PErMOHOB MPUMEHEHUSI BE3A€XO/IHBIX TPAHCIIOPTHBIX MAIIKH.

Onwucanue neopMalOHHBIX CBOWCTB IPyHTa Ha OCHOBE €ro (PU3HKO-
MEXaHUYECKUX XapaKTEPUCTHUK.»

Jleknuu

2.1

XapaKTepUCTUKA TPYHTOBBIX YCIOBUH JIBUKEHUS

o | 00

2.2

OO61as xapakTepUCTHKA TPYHTOBBIX YCIOBUS JBUKEHHUS, XapaKTEPHBIX JJIs
PETMOHOB IPUMEHEHHUs BE3I€XO0IHBIX TPAHCIIOPTHBIX MAIIUH

[\

2.3

Onwucanne aedopMaMOHHBIX CBOMCTB IPYHTa Ha OCHOBE €ro (PH3HUKO-
MEXaHUYECKUX XapaKTEPUCTUK

24

Jlecusie paiionsl PO

CemuHapbl

C2.1

Du3NKO-MEXaHUUECKUE U TCOMECTPHUICCKUC CBOMCTBA HOBCpXHOCTCfI JABH-
KCECHUA.

C2.2

Knaccudukanus noBepxHocTeil IBMKEHUS U UX (PU3MYECKHE CBOMCTBA.

C2.3

MexaHnyeckue XapakTepUCTUKU IPYHTOB.

[\S AN NS RIS R o o} § \S ) I \§)
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C2.4 | 'eoMeTpruuecKre CBOMCTBA MOBEPXHOCTH I'PYHTOB. 2
CamocrosiTeibHas padora 18
CP2.1 | [IpopaboTka yueOHOTO MaTepHaia JEKIIHi 1
CP2.2 | [loaroroBka kK ceMMHapam 1
CP2.3 | BeimosiHeHHE pacyeTHO-rpaduuecKor paboThI 21
CP2.4 | Ipyrue Buabl CaMOCTOSITEIBHON pabOThI 5
« PacueTHas orneHka onmopHON MPOXOAUMOCTH KOJIECHOM MalTNHBbI.
OLieHKa CONMPOTUBIICHUS TPSIMOJIMHEMHOMY JIBMYKEHUIO U CHEMHBIX
3 BO3MO>KHOCTEH OJMHOYHOI'O KOJIeca.
3asaya 0 MOBTOPHBIX MTPOE3/1ax KoJieca M0 IPOJIOKEHHON KOJIee.
Kpurepun noaBHKHOCTH TPAaHCIOPTHON MAlIMHBL. )
Jlexnun 4
3.1 | PacuerHas oneHka onopHON IPOXOAMMOCTH KOJIECHOW MallIHbI 2
39 Ouenka COMNPOTHBIICHHS MNPSMOJIMHETHOMY JABUKEHUIO U CLIETTHBIX )
BO3MO>KHOCTEH OJMHOYHOIO KOJeca
CemuHapsbl 4
C3.1 | 3amaya 0 MOBTOPHBIX IPOE3/1ax Kojeca Mo MPOJIOKEHHOM KoJiee 2
C3.2 | Kpurepuu moBHKHOCTH TPAHCIIOPTHON MAIIIUHBI 2
CamocrosiTesibHas padora 8
CP3.1 | [IpopaboTka yueOHOr0 MaTepuaa JICKIIHA 0.5
CP3.2 | IToaroroBka K cEeMUHapam 0.5
CP3.3 | [loaroroBka pedepara 3
CP3.4 | llpyrue BUABI CAMOCTOSITEIILHOM pabOTHI 4
4 « KomnproTepHoe MoieTupoBaHue MOJIBECOK U JIBXKUTEIIEH JIECHBIX
MAaIIUH »
Jlekuun 10
41 Marematnueckast MOJIEIb TPIMOJIMHEMHOTO IBUKEHUSI KOJIECHON MalTuHBI )
10 HEPOBHOCTSIM IyTH. MoienupoBanue npodusist JoOpoKHOM MOBEPXHOCTH
[Topsimok MOATOTOBKY M MPOBEIEHUS MOICTUPOBAHUS TIPODUIISI OOPHOTO
4.2 | ocHoBaHus. MccnenoBanue MiIaBHOCTH X0/1a MAIlIMHBI IPU 2
MPSIMOJIMHEITHOM JIBU’KEHHMH 110 HEPOBHOCTSIM MYTH
[IporpammHas peanu3zanus MaTEMaTHUYECKUX MOJIETIEH YCTPOMCTB
4.3 | mOABECKHU TPAHCIIOPTHOIO cpeacTBa. MaTemarndeckass MOAEb 2
KPUBOJMHENHOTO JBUKEHUSI MAIIUHBI
[IporpammHas peanu3zanns MaTeEMaTHYECKON MOJEIN KPUBOIMHENHOTO
4.4 | IBWKEHUS TPAHCIOPTHOTO CPEJICTBA IO POBHOMY Helle(hopMUPYyEMOMY 2
onopHomy ocHoBaHHUIO B cpenie MATLAB/Simulink
45 Maremaruueckast MOJI€Tb PYJEBOTO YIPABICHUSI U TOPMO3HON CUCTEMBI )
KOJIECHBIX MalliiH. MaTemaTudeckast MOJIeNb IBM)KCHHST aBTOTIOE3/1a
Cemunapsbl 20
TpebGoBanusi, MpeabIBIsIEMbIE K MATEMAaTHUYECKOW MOJIETH TPAHCIIOPTHOTO
C4.1 | cpenctBa, ¥ OCHOBHBIE JomyleHUs. Onucanne NpoCTPAHCTBEHHOTO 2
JIBM)KEHUSI MHOTOOCHOM KOJIECHOW MalllMHbI
C4.2 | Konecnas mamuHa ¢ He3aBUCUMOM noaBeckoi. KonecHas mMammHa ¢
MOJTy3aBUCUMOM TIOJIBECKOM (MOCTOBAsI CXeMa M OTCYTCTBUE OaTaHCUPHBIX 2

CBsI3ei)

14




C4.3

Konecnas mammHa ¢ 3aBUCUMOM MOJIBECKOM (MOCTOBAsI CXema C

OanaHCUpPHBIMU CBsI3AMHU oceit). Cirydail nmpeacTaBieHusl HECYIEH CUCTEMBI 2
KOJIECHOM MalllMHbI KaK yIpyro-nepMupyemMoro Tena

C4.4 | 3apanue ynpyrux u AeMOpUpPYIOMUX XapaKTEPUCTHUK MTOABECKU U IIUHBI. ’
OnpezneneHye CTAaTHYECKUX HArpy30K HA OCH KOJIECHOM MaIlIMHBI

C4.5 | Ompenencarie BHOPOHArPYKEHHOCTH pabovero Mecta BOJIUTEIS.

HeszaBucumas nojBecka, JByXOCHasi MalllMHA: OPSII0K MOATOTOBKU U 2
POBEICHUS MOACITHPOBAHUS

C4.6 | /IByxocHas KoJieCHas MallliHa, [10Jy3aBUcUMast IoJBecka (MOCTOBas )
CXeMa): MOPSAAOK MOJTOTOBKH U MPOBEICHHS MOJICIIMPOBAHMUSI.

C4.7 | MaTtemarudeckas MOJEIb OJHOTPYOHOTO TMIPaBINYECKOI0 aMOPTH3aTOPA.
MaremaTtiueckasi MOAEIb IBYXTPYOHOTO THIPaBINYECKOTO aMOPTH3ATOPA. >
Mozens 0JHOTPYOHOTO T'MIPABINYECKOr0 aMOPTU3aTOpa: MOPSII0K
MOJTOTOBKH U TIPOBEJICHHUS MOJICIIMPOBAHMUSL.

C4.8 | IIpouenypa MHTErpalik MOJIEIN OJTHOTPYOHOTO aMOPTH3aTOPa B MOJIEIIb
CHCTEMBI IOJIPECCOPUBAHMS KOJIECHOW MAaIIMHBI. Mo/1eIb IBYXTPYyOHOTO ’
THJIPABIMYECKOr0 aMOPTU3aTOPA: MOPSAA0K OJATOTOBKU U IPOBEACHUS
MOJICIIMPOBAHUS

C4.9 | TpeGoBaHusl K MAaTEMaTHUECKOW MOJIEIIH, POLIECC MOIEIMPOBAHUS, )
OCHOBHBIE onyieHus. OO0miee ypaBHEHHE IBHXKCHHS KOJIECHOM MaIlIWHbI

C4.10 | MaTtemarnueckasi MOJI€b B3aUMOAEUCTBUS AIACTUYHON IIIMHBI C POBHBIM
Hesle(hOpMUPYEMbIM OMIOPHBIM OCHOBaHHEM. MaremaTuyeckasi MOJIeNb ’
KaueHUs 3JJAaCTUYHOTI0 KoJieca 110 HEPOBHOCTAMHU HEAEPOPMUPYEMOTO
OIOPHOT'0 OCHOBAHMSI.

CamocrosiTejibHas padoTa 27

CP4.1 | TIIpopabGoTka yueOHOT0 MaTepuaa JeKIun 1.25

CP4.2 | [loarotoBka Kk ceMHMHapam 2.5

CP4.3 | TToaroroBka K py0OeKHOMY KOHTPOJIIO 3

CP4.4 | Ipyrue BUIIbI CAMOCTOSATENBHOM pabOThI 20.25

5 IIponecc TecTupoBaHMs, AaHAIU3A NOABECOK M ABUKUTEJIeH
J1ec03ar0TOBUTEIbHBIX MALINH
Jleknuu 10

51 BaxHocTtb I/ICHBITaHI/I\I\fI HOJBECKH MPH MPOEKTUPOBAHUU ’
JI€CO3arOTOBUTEIILHOW MAaITHHBI

59 Marepuansl 1 aHaJIN3 SKCIUTYaTallMOHHBIX XapaKTEPUCTUK MOJIBECOK )
JI€CO3arOTOBUTEIILHBIX MaIlIiH

53 [Toka3zarenu ¥ METO/bI TECTUPOBAHUS XaPAKTEPUCTUK MOJIBECKU U )
JIBYDKUTEIIS

5.4 MonenupoBaHie JUHAMUYECKUX CBOMCTB IO/IBECOK JIECO3arOTOBUTEIbHBIX )
MaIuH

5.5 Ananu3 5QGEeKTHBHOCTH IBYDKUTEIICH IS JIECO3arOTOBUTEIHHBIX MAITH 2
Cemunapsbl 20

C5.1 | Monenu BbIUHMCIICHUN 2

C5.0 TectupoBanue u OLIEHKA aMOPTH3ALIOHHBIX BO3MOXHOCTEH )
JI€CO3arOTOBUTEIILHOW MAITUHBI

C5.3 OOHapyXeHue HeNCIPaBHOCTEH U JMarHOCTHKA MO/IBECOK )
JI€CO3arOTOBUTEIILHBIX MaIlIMH

C5.4 AHaln3 CUCTEMBI MTOJIBUKHOM MOABECKHU IS JIECO3arOTOBUTEIBHBIX )
MalluH

C5.5 | BausiHue naBneHus B IMHAX HA MOJIBECKY JIECO3arOTOBUTEIHHON MAIlIMHBI 2
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KoHcTpykius nBmwkutenst o6ecreurnBaeT MaKCUMaTbHYIO () PEeKTUBHOCTD

C5.6 2
JIECO3ar0TOBUTEIbHBIX MAIlIUH

C5.7 AHanu3 4yBCTBUTEIBHOCTH MOJIeJIel TI0JIBECOK JIECO3arOTOBUTENbHBIX >
MaIIiH

C5.8 @DakTOphbl, BIUSIOLUIUE HA BUOPALIUIO IBUKUTEIS JIECO3ar0OTOBUTEIbHON >
MAaIIHHbI

C5.9 OrpanuueHus u HpO6j'I€MBI IIPU UCTIBITAHUU TTOJIBECKH )
JIECO3aroTOBUTEIILHON MAIIMHBI U IBUXKUATEIIS

C5.10 PeanbHoe NPUMEHEHNE H NOCIE/CTBHS AHAIM3A HOABECKH )
JIECO3aroTOBUTEIIbHON MAIIMHBI U IBUXKUATEIIS
CamocrosiTesbHasi padora 27

CP5.1 | IIpopaboTka yueOHOr0 MaTepuaa JCKIHA 1.25

CP5.2 | IToaroroBka K ceMUHapam 2.5

CP5.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO 3

CP5.4 | llpyrue Buabpl CaMOCTOSITENILHON pabOThI 20.25

6 DK3aMeH 30
CP6.1 | [loaroToBka K 3K3aMeHy 30
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S.

YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOSTEJbHON
PABOTBI CTYJEHTOB

CamMocTtosTenpHas pa60Ta CTYACHTOB IO AWCHHUIUINHEC obecneunBaeTCs clIeayronmumu y‘IGGHO—
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 TUCIIUATIIINHBI .

Metoauueckue ykazaHus A OOy4yarolUUMXcs MO OCBOCHHUIO IUCHUILIMHBL [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIIOJHEHUU IOMAlIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUITHSIM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3aJaHUN.

CTyneHTsl MOJYy4YarOT JOCTYI K YKa3aHHBIM MaTepuajlaM HayuHas C IEPBOTO 3aHATHUS T10
IUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJEHHMSI TEKYIIErO
KOHTPOJISI U NMPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JTUCHUIJIMHE

®onn  omeHouHblx cpenctB (POC) nmnsg TpoBeneHHs] TEKYHIEro KOHTPOJsS |
OPOMEXYTOUYHOW aTTECTAllMM OOYdYalOMMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH ¢ yKa3aHHUEM 3TanoB UX (GOPMUPOBAHUS B MPOIECCE OCBOCHHS 00pa3oBaTEIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMsI, 3aMJIAHUPOBAHHBIX JJIs1 AUCLIUILIIHBIL.

®OC BKIIIOYAET B ceOs:

— TIepeyeHb KOMIETEHLMH C yKa3aHHEM JTanoB UX (OPMUPOBAHUS B IMPOILIECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIMCaHue MoKa3arejaed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3IMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE Ul OLICHKH 3HAHUM,
YMEHMH, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHUH,
BIaJeHUA W (WJIM) OMbITa JACATENbHOCTH, XapaKTePU3YIOIUX JTambl (OpPMUPOBAHUS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectauuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBRsieTCs MPUIIOKEHUEM K IaHHOM paboyeii mporpaMMe JUCIUILIAHBL.

18



7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX JJI51 OCBOEHUA JTUCIIUITJIMHbI

Jlureparypa
1. Kernos JI. @. CrnekTpaiabHbli METOJ pacyeTa CUCTEM IOJIPECCOPUBAHUS KOJIECHBIX
MaruH : yaed. nocobue ams By3oB / XKernos JI. @. ; MI'TY um. H. D. baymana. - 2-e uzza., ucrp.
u qon. - M. : Uzn-Bo MI'TY um. H. O. baymana, 2013. - 210 c. : un. - bubnuorp.: c. 148-149. -
ISBN 978-5-7038-3709-2.
2. Kernos JI. @. CrnekTpaiabHbli METOJ pacyeTa CUCTEM IOJIPECCOPUBAHUS KOJIECHBIX
MaruH : yue0. nocobue misa By3oB / XKernos JI. @. ; MI'TY um. H. O. baymana. - M. : U3n-Bo
MI'TY um. H. 3. baymana, 2009. - 150 c. : mi. - bubmuorp.: c. 148-149. - ISBN 978-5-7038-3323-
0.
3. [IpoekTupoBaHue MOJIHOMPUBOIHBIX KOJECHBIX MAIIMH : YUeOHHK JJIsl BY30B : B 3 T. / pea.
[TonynrsiH A. A. - M. : U3n-Bo MI'TY um. H. O. baymana, 2008. - ISBN 978-5-7038-3040-6. T.
3 / AdanaceeB b. A., benoycos b. H., XKernos JI. ®@. [u ap.]. - 2008. - 431 c., [4] 0. un. : . -
bubmuorp.: c. 429. - ISBN 978-5-7038-3043-7.

JloTIOJIHUTENBHBIE MaTEpUAJIbL
l. XKernos JI. ®@. CnekTpajabHbIii METOJ pacueTa CUCTEM IOJPECCOPUBAHMS KOJIECHBIX
MalluH : yueb. nocodue amus By3oB / XKernos JI. @. ; MI'TY um. H. O. baymana. - 2-e usa., ucmp.
u qon. - M. : Uzn-Bo MI'TY um. H. O. baymana, 2013. - 210 c. : un. - bubnuorp.: c. 148-149. -
ISBN 978-5-7038-3709-2.
2. XKernos JI. ®@. CnekTpajabHbIii METOJ pacueTa CUCTEM IOJPECCOPUBAHMS KOJIECHBIX
MalluH : yue6. nocodue g By3oB / XKernos JI. @. ; MI'TY um. H. O. baymana. - M. : U3n-Bo
MI'TY um. H. 3. baymana, 2009. - 150 c. : . - bubnuorp.: c. 148-149. - ISBN 978-5-7038-3323-
0.
3. Hanuenko M. T'., Korue I'. O., Capau E. b. KoHcTpykuus u pacuer mOJBECOK
OBICTPOXOJHBIX TYCEHWYHBIX MalMH : y4yed. mocobue mo Kkypcy "Mertonasl pacueta U
MIPOEKTUPOBAHUSI XOJIOBBIX cucTeM ryceHnyHbIX MamuH" / J{squenxo M. I'., Kotues I'. O., Capau
E.Bb.; MI'TY um. H. 3. baymana. - M. : U3n-so MI'TY um. H. 3. baymana, 2007. Y. 1. - 2007. -
36 c. : mi. - bubnuorp. B koHiie Oporr. - ISBN 978-5-7038-3093-2.
4. JleonoB C. U. BbibOp onTUManbHBIX MapaMeTpPOB IOABECKH T'yCEHHUUYHBIX MAIllUH C
JTUHEeNHON XxapakrepucTtukoi: YuebHoe nocodbue/Ilon pen. Kpacuenbkona B. W. / MuH-Bo BbIcII.
u cpen. crell. o6pa3. CCCP. - M : MBTVY um. H. O. baymana, 1984. - 26 c.

5. Paiimniens M. Hlaccu aBromoOuis. Koncrpykuuu noasecok. - M : MammHocTpoeHue,
1989. - 328 c.
6. KoncTpynpoBanue u pacyeT KOJECHBIX MAallMH BBICOKOM mpoxoauMocTu. Pacuer

arperaToB U CUCTEM : yueOHHK s By30B / bouapos H. @., XKernos JI. ®@., 3y308 B. H. [u 1p.] ;
o6m. pea. bouapos H. @., XKernos JI. ®. - M. : Mamunoctpoenue, 1994. - 402 c. : wun. -
bubmuorp.: c. 396. - ISBN 5-217-02552-2.

7. KapramoB A. b. Pa3paborka KpynmHOra0apuTHBIX KOJECHBIX JBWXKHUTENEH U3
KOMITO3UIIMOHHBIX MaTepUajoB Ha OCHOBE CTEKJIOIIacTUka : aBroped. auc... ktH : 05. 05. 03 /
Kapramos A. b. ; MI'TY um. H. O. baymana. - M., 2010. - 16 c.

8. Hlapunos B. M. KoHctpynpoBaHue u pacueT TpakTOpoB : yueOHHK /i1t By30B / Lllapurnos
B. M. - 2-e u3n., nepepa0d. u pon. - M. : Mammnoctpoenue, 2009. - 751 c. : un. - bubauorp.: c.
750-751. - ISBN 978-5-94275-437-2.

0. TpancopTHBIE Cpe/ICTBAa Ha BHICOKOAJIACTUYHBIX ABMKUTENsIX / bouapoB H. @., I'yces B.
H., CemenoB B. M. [u np.]. - M. : MammnocTpoenue, 1974. - 208 c. : ui. - bubnuorp.: ¢. 207-208.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIUAIIJIMHbI

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

2. OrtkpeiTass uHpOpMaMOHHAs Trpynma kadenpsl B conuainbHOH cetn «BKoHTakTe»:
https://vk.com/kafedralt7

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

4.  TocynmapcTBeHHas myOan4Has HAy4YHO-TEXHUYECKast 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-OnbmMoTeunas cucrema «IPRbooks» http://www.iprbookshop.ru.

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

13. LlenTpanbHas 6ubImoTeka 00pa3oBaTebHBIX pecypcoB MunoOpHayku PD. 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
HUKECIEAYIOLIUE MTOT0KEHHUS.

JlMcUuUIUIMHA MOCTPOEHA MO0 MOIYJIBHOMY HMPUHIUIY, KaKIABIH MOAYIb HPEACTaBISET
co0oi1 Jormuecku 3aBeplIeHHbIN pa3fen Kypca. B mepBom cemectpe Tpu moxayns. Bo Bropom
CceMecCTpe JiBa MOJyJIsl (BKJIIOUasi SK3aMEH ).

Ha nepBoM 3aHSATHH CTYACHT NOJIy4aeT MHPOPMAIIHIO VI 10CTYIA K KOMILIEKCY y4eOHO-
METOAMYECKIX MaTePHAJIOB MO JUCIUIUIMHE.

JleKunoHHbIE 3aHATHS TMOCBSIICHB PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUN
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJaHUI, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapckue 3aHSITHSI TPOBOASATCS JJIsS 3aKpEIUICHHsS YCBOSHHOW HH(pOpMAaIuH,
nproOpeTeHus] HAaBBIKOB €€ NMPUMEHEHMS Uil pPEIICHHs] MPAKTUYECKHX 3a/1ady B MPEJAMETHOU
00JacTH TUCIUTUIUHEI.

[IpakTuyeckasi IOArOTOBKA MIPU peaU3aliy Y4eOHOM TUCIUIUIMHBI OPTaHU3YeTCs IyTeM
MPOBEJCHUS MPAKTUUYECKUX 3aHATUN, MPAKTUKYMOB, TaOOPATOPHBIX padOT U MHIUBUIYaTbHBIX
U(MIIM ) TPYIIOBBIX KOHCYJIBTALUH, IPEAYCMATPUBAIOIINX y4acTHE 00YUaIOLINXCS B BBIITOJTHEHUH
OTJICIbHBIX 3JIEMEHTOB PaldOT, CBA3AHHBIX ¢ OyayiIel mpodecCHOoHaIbHON AeSITENFHOCTHIO.

[IpakTudeckasi TOJATOTOBKAa MOXKET BKJIIOYATh B CEOSI OTJENIbHBIE 3aHATUS JIEKIIMOHHOTO
TUIA, KOTOpBIE TPEAYCMAaTPUBAIOT TMepedady y4eOHOH HMHPOpManuu O0yJaroIUMCH,
HEOOXOMUMOM i TOCIEAYIOIIEro  BBIMOJHEHHS  paboT, CBA3aHHBIX C  Oymaymiei
npoeCCHOHATIBHOMN 1 TETbHOCTBHIO.

CamocrosiTejibHasi padoTa CTYIEHTOB BKIIOYACT CIEAYIOIIUE BHJIBI: B IEPBOM
ceMecTpe MmpopadoTKa y4eOHOro marepuaia JISKIUH, IOArOTOBKAa K CEMUHAapaMm, MOJATOTOBKA K
KOHTPOJILHON paboTe, BBIMOJIHEHUE pacueTHO-rpaduyeckoit paboThl, MOATOTOBKA pedepara, BO
BTOPOM CeMecTpe TpopaboTka ydeOHOTO MaTepuaya JIeKIWH, MOATOTOBKA K CEMHHapaM,
HOJTrOTOBKA K 3K3aMEHY, IMOATOTOBKA K PYOEKHOMY KOHTPOIIO. Pe3ynbTaTsl Bcex BUIOB pabOThI
CTYACHTOB (OPMHUPYIOTCS B BHJIE WX JHMYHOTO pPEHTHHra, KOTOPHIM YYHUTHIBAaeTCS Ha
OpoMeXyTouHoW arrectanuu. CamocTosTeNnbHas paboTa NpeaycMaTpUBAaeT HE  TOJIBKO
popaboOTKy MaTepHalioB JIEKIIMOHHOTO Kypca, HO M HMX PACIIMPEHUE B pPe3ysbTaTe IOWCKA,
aHaln3a, CTPYKTYPUPOBAHUS U MPEACTaBICHUS B KOMIAKTHOM BHJI€ COBPEMEHHOW HH(pOopMaIuu
U3 BCEX BO3MOXHBIX UCTOUHUKOB.

Texkymmii KOHTPOJIb TNPOBOAUTCA B TEUEHHE KaXIOrO MOIYJSA, €ro HUTOrOBbIE
Pe3yIbTAThI CKIIAIBIBAIOTCS U3 OLIEHOK IO CIETYIONINM BHIaM KOHTPOJIBHBIX MEPOIPUSTHIA:

- Konrponsnas pabora

- Pacuetno-rpaguueckas padora
- Pegepar

- PyGesxHbIit KOHTPOJIb.

OcBoeHne AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTeCTallMd BO3MOXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa M TUIaHOMEPHOM
IPOXOXKJICHUN TEeKylIero koutposisa. Habparte pedTHHr 10 BceM MOAYNSAM B KaXKIOM CEMECTpe,
OPOMTH TO0 KaKAOMY MOIYJII TUIAHOBBIE KOHTPOJIGHBIE MEpPONPHUSTHS B  TEUYCHHUE
9K3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHusi pabOThl B CEMECTPE CTYACHT JIOJDKEH BBIMOJIHUTH BCE KOHTPOJBHEIC
MEpPOTPUATHSL.

IIpoMe:kyTouHasi aTTecTalUs 1O pe3yjbTaTaM IMEPBOTO CEMeCTpa MO JAMCIUTUIHHE
npoxoauT B ¢opme 3auera. [IpomexyrouHas arrecTanus MO pe3yjibTaTaM BTOPOTO CeMecTpa
POXOAUT B OpMe dK3aMeHa, KOHTPOJIHPYIOMIETO OCBOCHHE KITFOYEBBIX, 0A30BBIX TOJIOKECHUH
JUCLUTUIMHBL, COCTABIISIOLUINX OCHOBY OCTaTOYHBIX 3HAHUHN 1O HEH.

MeToaMKa OLEHKH 10 PEHTHHTY
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CryneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3aJ[aHUs U CHIABIINNA
BCE KOHTPOJBHBIE MEPOIPUSTHS, MOJYy4aeT UTOTOBYIO OLEHKY IO JUCHHUIUIMHE 3a CEMECTp B
COOTBETCTBHUHU CO IIIKAJIOU:

PeiiTunr O1eHKa HA IK3aMeHe Ouenka Ha 3a4yere
85 —-100 OTJINYHO 3auTeHo
71 -84 XOpOILIO 3ayTeHO
60 — 70 YAOBJIETBOPUTEIBLHO 3a4TeHo
0-59 HEY/I0BJIETBOPUTEIHHO He 3aureno

OneHuBaHue IOUCHMIUIMHBL BEAETCAd B cOOTBeTCTBMM ¢ [lonokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu cryaeHToB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HWCHOJIb3YEMbBIX
I1PU N3YYEHUHU ANCHUIIVINHBI, BKJIIOYASA ITEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMS, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHble TEXHOJIOTHUM:

— OnekTpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
oOecrieunBaeT JOCTYNl K Y4YEOHBIM IIJaHaM, pabouuMM Mporpammam JUCLUIUIMH (MOAYJei),
IporpaMMaM IpaKkTHK, JIEKTPOHHBIM Y4€OHBIM M3/IaHUSM U 3JIEKTPOHHBIM 00pa30oBaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyMX Mporpammax TUCHMIUIMH (MOJIyJei), mporpaMmax MpaKTHK,
(GopMHpOBaHUE IEKTPOHHOIO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIE COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. llpemycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYJIEHTOB M IpernojaBareleld IOCPEACTBOM TEXHOJIOTMH M Ccioyxk0 1o
NEPEChUIKE U TOJTYYCHHUIO JIEKTPOHHBIX COOOIICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHON
cetu HTEpHET.

- e-mail mpenogaBarens i onepatuBHOM cBsi3u: klubnichkin @bmstu.ru

IIporpammHoe o0ecnieyeHue:

- ANSYS Academic Research EM

- ANSYS Academic Research Electronics Suite
- ANSYS Academic Research HF

- ANSYS Academic Research HPC Workgroup
- ANSYS Academic Research LS-DYNA

— ANSYS Academic Research LS-DYNA HPC (per processor)
- ANSYS Academic Research Mechanical and CFD
— ANSYS CFD Premium Solver

- ANSYS CFD PrepPost

- ANSYS Geometry Interface for NX

- ANSYS Geometry Interface for Parasolid

- ANSYS HPC

— ANSYS Mechanical Maxwell

- APM WinMachine

— APM Multiphysics

- Altium Designer

- CATIA

- MATLAB\Simulink

- MATLAB\Simulink

- Mathcad

- Mathcad

- MultiSIM

— SolidWorks

— Teamcenter

- KOMIIAC-3D

HNndopmannoHHbIe CIPABOYHbIE CHCTEMBI:

- WNudopmannonHo-npaBosas cucrema «l apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy http://www.consultant.ru;
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IIpodeccnonanbHbie 0a3bl JAHHBIX:

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

- [Topran mammHocTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneueHus JUCIHUITIINHBI

Ne,

wn Bua zansarui Bua v HaumMeHoOBaHUE 000PYIOBAHUS

1 Jlekunn CHEIHAIbLHO 000PYIOBAHHbBIE AYAUTOPHH C
MYJIbTHMEUHHBIME CPEJICTBAMHU, CPEICTBAMHU
3BYKOBOCIIPOU3BCACHUA U UMCIOIIIMMHU BBIXO/ B CCTh
WHuTepHeT; moMeneHu s 1Sl IPOBEICHHS 8y TUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YI€OHOU MEOECIBIO; Ay AUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAaMH C JOCTYIIOM K 0a3am
JAHHBIX U ceT VIHTEepHET; CTyIMU; KOMIIbIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CrHenuaIbHO 000PYIOBAHHBIEC aYAUTOPUU C
MYJIbTUMEIUHHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCIIPOU3BECHUS U UMEIOIIUMHU BBIXOJI B CE€Th
WuTepHeT; momenieHus s IPOBEICHUS ayAUTOPHBIX
3aHATUH, 000pYyAOBaHHBIC YUeOHON MeOEIbIO; ayAUTOPUHN
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAHHBIX U ceTu HTepHET; CTyIMn; KOMIIBIOTEPHBIC
KJIACCHI.

3 | CamocrosTensHast pabora | Oubimoreka, mMeroniast pabouue MecTa Ui CTYACHTOB;
BBICTABOYHBIC 3aJIbI; AyAUTOPHH, OCHAIIICHHBIC
KOMIIBIOTEPAMHU C IOCTYNOM K ceTu MHTepHer.
ConMoKyIbTYpHOE MTPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINNOJIHATH
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. XKernos JI. ®. CrieKTpasbHbIM MeTOZ, pacyeTa CUCTeM I0/[peCCOPHBaHUs KOJIeCHBIX MAllIKH : yued.
roco6ue st By30B / XKersios JI. ®@. ; MI'TY um. H. 3. Baymana. - 2-e u3f., UcCIp. u Ao1l. - M. : M31-Bo
MI'TY um. H. B. baymana, 2013. - 210 c. : wi. - Bubmorp.: c. 148-149. - ISBN 978-5-7038-3709-2.
2. JKernos JI. ®@. CrieKTpasibHBII METOZ, pacyeTa CUCTeM MO peCCOPUBaHUS KOJIeCHBIX MAllMH : yued.
nocob6wue a5t By30B / XKernos JI. @. ; MI'TY um. H. D. Baymana. - M. : U3a-8o MI'TY um. H. 3. BaymaHa,
20009. - 150 c. : un. - bubmmorp.: c. 148-149. - ISBN 978-5-7038-3323-0.
3. TIpoekTrpoBaHUe TIOTHOMIPHUBOJHBIX KOJIECHBIX MAILIMH : yUeOHUK [jisi By30B : B 3 T. / peAi. [TonyHrsiH
A. A.-M. : N3a-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 3 / AdaHacbeB b.
A., benoycos b. H., XKernos JI. ®@. [u ap.]. - 2008. - 431 c., [4] n. un. : wi. - Bubmuorp.: c. 429. - ISBN
978-5-7038-3043-7.

2). I1.10. IEPEYEHD MTH®OPMAI[VIOHHBIX TEXHOJIOT M1, ICIIO/Tb3YEMBIX
PV U3YYEHWH JVICIATIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOUYHBIX CICTEM, YATATH B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCIHUIITHHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CMIPABOYHBIX CHCTEM H
npog)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- MATLAB\Simulink

- Mathcad

- Siemens NX

- SolidWorks

- KOMIIAC-3D

ITpenopaBarensb Kadegpobi:

KnyonnukuH E.E., 1oueHT (K.H.), KaHAUAAT TEXHUUeCKUX Hayk, aoteHT, klubnichkin@bmstu.ru
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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. XKernos JI. ®. CrieKTpasbHbIN METOZ, pacyeTa CUCTeM I0/[peCCOPHBaHUS KOJIeCHBIX MallIKH : yued.
roco6ue st By30B / XKersos JI. ®@. ; MI'TY um. H. 3. Baymana. - 2-e u3f., UcCIp. u Ao1l. - M. : 131-Bo
MI'TY um. H. 3. baymana, 2013. - 210 c. : wi. - Bubmorp.: c. 148-149. - ISBN 978-5-7038-3709-2.
2. JKernos JI. ®@. CrieKTpa/ibHBII METOZ, pacyeTa CUCTeM TOJpeCCOPUBaHUS KOJIeCHBIX MAllMH : yued.
nocob6wue zyist By30B / XKernos JI. @. ; MI'TY um. H. D. bBaymana. - M. : 3a-8o MI'TY umM. H. 3. BaymaHa,
20009. - 150 c. : un. - bubmmorp.: c. 148-149. - ISBN 978-5-7038-3323-0.
3. TIpoekTrpoBaHUe TOTHOMIPUBOJHBIX KOJIECHBIX MAILIMH : yUeOHUK [jisi By30B : B 3 T. / pei. [TonyHrsiH
A. A.-M.: N3a-Bo MI'TY um. H. 3. baymana, 2008. - ISBN 978-5-7038-3040-6. T. 3 / AdaHacbeB b.
A., Benoycos b. H., XKernos JI. ®@. [u ap.]. - 2008. - 431 c., [4] n. un. : wi. - Bubmuorp.: c. 429. - ISBN
978-5-7038-3043-7.
4. MHororiesieBble T'yCeHUYHbIE ¥ KOJleCHble MalliuHbI. Teopws : yueOHOe rocobue asisi By30B / BoiikoB
B. I1., I'ycekoB B. B., Kopobkun B. A. [u ap.] ; obu. pex. Boiikos B. I1. - M. : UH®PA-M ; MuHCK :
Hogoe 3HaHue, 2017. - 542 c. : ui. - (Boiciiee obpa3oBanue). - bubmuorp.: c. 540-542. - ISBN
978-5-16-005514-5. - ISBN 978-985-475-490-1.
5. I1aBnoB B. B. MHorol1jenieBbie T'yceHUUHbIE U KOJIeCHbIe MallIMHbI. TSrOBO-AMHAMUUeCKUM pacuerT :
yuebHOe ocobue 77151 By30B / [1aBnioB B. B. ; Mock. aBTOMOOUIBHO-0POKHBIN UH-T (TOC. TEXH. YH-T). -
M. : Mock. aBToM00.-710p. uH-T, 2006. - 98 c. - bubmmorp.: c. 89.
6. Boiikoe, B. I1. MHoroI1ie/ieBble TyCeHUUHbIE U KOJIeCHbIe MalllMHbL. [IpoekTHpoBaHue : yuebHOe
rioco6ue / B. T1. botikos, B. B. I'ycbkoB, Y. U. XKgaHoBuu. — MuHck : HoBoe 3Hanue, 2017. — 296 c. —
ISBN 978-985-475-870-1.
7. Toneraiikun B. @., [Tnecockux I. H. Jleconorpy3unku ryceHuuHbie. OO0CHOBaHMe TTapaMeTpOB
TI07IBeCKH KOPITyCa Ha OCHOBe MO/Ie/TUPOBaHMs pabounx pexxumoB : MoHorpadwus / [Toneraiikux B. .,
ITnecoBckux I'. H. - CHOMPCKMiA TOCYAaPCTBEHHBIN YHUBEPCUTET HAYKU M TeXHOIOTHI UMeHH aKaZieMUKa
M. ®. PeretHeBa, 2018. - ISBN 978-5-86433-766-0.

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT MiA, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUAS] TIEPEUEHD [TPOrPAMMHOT'O
OBECIIEYEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YATATbH B
CJIEAYIOWIEN PEJAKIIVU:

10. ITepeueHs HH(GOPMALMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NP W3yUeHHHU AUCHHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHuss, HH()OPMAILHOHHBIX CIPABOYHBIX CUCTEM U
npodeccHoHATBHBIX 0a3 JaHHBIX

ITporpamMHoe oGecnieueHue:

- 7-Zip

- ANSYS Geometry Interface for NX
- CATIA

- LibreOffice



- Mozilla Firefox
- OpenOffice

- SolidWorks

- nanoCAD 24

- Kowmmac 3D

IIpenogaBarens Kadegpsol:

Kny6uuukuH E.E., gotieHT (K.H.), KaHAWJAT TeXHUUECKUX HaykK, goreHT, klubnichkin@bmstu.ru



