MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuanabiocts: 15.03.03 MpukiaaaHas MexaHuka
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl . JIMHaAMHUKa M TIPOYHOCTH MALIMH, NPUOOPOB U ANNAPATYPbI
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
JUHAMUKA MAIIINH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.25

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;
8 cemectp - 4;
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

7 cemecTtp - 32 yaca;
8 cemectp - 28 yaca;
Bcero - 60 yacos

IIpakTnyeckue 3aHATHSA

7 cemecTp - 16 4acos;
8 cemecTp - 14 yacos;
Bcero - 30 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

7 cemecTp - 18 yacos;
8 cemecTp - 16 yacos;
Bcero - 34 yaca

CamocrosiTesibHasi padoTa

7 cemecTp - 73,2 yaca;
8 cemecTp - 81,2 yaca;
Bcero - 154,4 yaca

B ToM unciae Ha KIT/KP

7 cemecTp - 15,7 yacos;
8 cemectp - 15,7 yacos;
Bcero - 31,4 yaca

HNnas koHTakTHas padora

7 cemecTp - 4 yaca;
8 cemecTp - 4 yaca;
BCero - 8§ yacos

BKJIIOYAs:
Konrpoabsnas pabora
TecTupoBanue

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoii padoThI
3amuTa KypcoBoii padoThI
JK3aMeH

7 cemectp - 0,5 yaca;
7 cemecTtp - 0,3 uaca;
8 cemectp - 0,3 uaca;
8 cemectp - 0,5 yaca;
Bcero - 1,6 yaca

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu PaowH B.I.
[IpenomaBaTelib WpeHTudkaTop R55a08511-RadinvP-d56deff3 B.Il. Paguu
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOI[HTeHL o Bnageney, No3HsaK E.B.
O6pa3OBaTeJIBHOI/I POrpaMMBI WaenTumratop Rd1b94958-PozniakYV-2647307€ E.B. I1o3Hsk
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Bragenen MepKypbes W B.
Kadeapbl Waermvdmiatop  |RO52C763C-Merkuryeviv-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMS JMCUHMIIVIMHBI. H3Y4CHHMEC METOIOB pacyeTa COOCTBEHHBIX H BBIHYXXJICHHBIX

KOJIeOAHUH /1eTasiell MalliH U KOHCTPYKIHI
3agauu THCHUNIHHBI

- OCBOCHHC MMPAKTUYCCKUX MTPUEMOB COCTABJICHUA PACYCTHBIX CXEM U MATCMATHYCCKUX MOI[GJIGP'I
MCXaHUYCCKUX CUCTEM JIA pacu€Ta Ha TMHAMHUYCCKUC BO3I[CI>1CTBHH;
- OCBOCHHC aHAJIUTUYCCKUX U YUCJICHHBIX MCTOAOB pacucTa COOCTBEHHBIX KOJIEOaHUI

MCXaHUYCCKUX CUCTEM C PACIIPCACICHHBIMU IMapaMETpaMu;

- OCBOCHHC AaHAJIUTUYCCKUX U YUCJICHHBIX MCTOAOB pacu€Ta BbIHYKACHHBIX KoJieOanuii

MCXaHUYCCKUX CUCTEM C PACIIPCACICHHBIMU IIapaMETpaMu;

- HpI/IO6peTCHI/Ie HAaBBIKOB AJITOPUTMHU3AINN JUHAMHUYCCKUX PACUYCTOB C UCIIOJIb30BAHUCM
COBPEMEHHBIX BBIYHUCIUTCIBbHBIX METOA0B, BEICOKO-IIPOU3BOJAUTEIIbHBIX BRIYUCIIUTCIBHBIX CUCTEM U

HAaYKOCMKHX KOMIIBIOTCPHBIX TEXHOJIOTHIA.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue

Koa u HamMeHOBaHHe
KOMIIETEeHI{UH HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-9 Cnoco6en Buenpsats | MJ-lonk-9 Ciocoben

H OCBanMBaThb HOBOC Y4aCTBOBATh BO BHCAPCHUH U
TCXHOJIOTHYCCKOC OCBOCHHUH HOBOTI'O
O60py,Z[OBaHI/Ie O6Op}II[OBaHI/I$I X 3JICMCHTOB

KOHCTPYKLUI B YaCTH
obecreueHus MPOYHOCTH,
JKECTKOCTH, YCTOMYMBOCTH,
JIOJITOBEYHOCTH U

3HATh:
- METOJIbI OIIPEICIICHHSI XapaKTCPUCTHK
COOCTBEHHBIX KOJIeOaHUI MAaIlIKH,
MpUOOPOB U amnmaparypsbl.

YMETh:
- IPUMEHSTh METO/IbI pacyeTa
COOCTBEHHBIX KOJICOAHMIT MAIIUH U

0e301acHOCTH KOHCTPYKLIUH.
OIIK-11 Croco6en N/1-3omk-11 Onpenensier u 3HATh:
BBISIBJISATH [IPOBOMT aHAJIN3 TAPAMETPOB | - METOIbI ONIPEICICHHS PEAKIIMH MALIMH 1
€CTECTBEHHOHAYYHYIO HAMPSKEHHO- KOHCTPYKIIMW Ha pa3IuvHbIC
CYIIHOCTH ITPOOJIEM, 1eOPMHUPOBAHHOTO JVHAMUYSCKHE BO3ICHCTBHUSA C
BO3HHUKAIOIIUX B XOJ¢€ COCTOSIHUS 3JIEMEHTOB HCIIOJIb30BAHNEM COBPEMEHHBIX
npodecCuoHAIbHON KOHCTPYKIMIA, B TOM YHCJIE C BBIYHCIIMTCIIBHBIX METOOB U
JEeATEIbHOCTH, IPUBJIEKATL | IPUMEHEHUEM BBIYHCINTCIIbHBIX MAIIINH.
JUTSL MIX perieHus: Gpu3nKo- COOCTBEHHOPYYHO
MaTeMaTHUYECKUH armapar ¥ | pa3padOTaHHBIX TPOTpaMMHBIX | YMETh:
COBpPEMEHHBIE KOJIOB - IPUMEHSTh AHAIUTUYECKUE U YUCIICHHBIE
KOMIIBIOTEPHBIE METO/Ibl, @ TAK)KE MTPOrPaMMHBIE
TEXHOIOTHH KOMIUIEKCHI JUIsl IMHAMUYECKUX pPacyeTOB

MalIuH U KOHCTPYKIIMIL.

[1K-1 I'otoB y4yactBoBath B | U/1-1rk-1 CriocoGeH

pacderax ¢ aJIeMeHTaMHu pa3paboTaTh pacueTHYIO
HayYHBIX HCCIICIOBAHUM MOJIENIL 00BhEKTA
JieTanei MallivH, y3J0B U npodeccuoHaNBHOMI
KOHCTPYKITUH C TENTBI0 JIeATEIIbHOCTH

obecreueHus uxX
MIPOYHOCTH, JKECTKOCTH,
YCTOMYUBOCTH,
JIOJITOBEYHOCTH,
0e30IMacHOCTH U

3HaThb.

- ME€TOAbI CO3JaHUsA MaTEMAaTHYCCKUX
Mopeeun K0JIeOaTeIbHBIX MEXaHUYCCKHUX
CHCTEM.

YMETB:
- pa3paboTaTh MaTeMaTHYECKYIO MOJEIh

KoJieOaTeIbHON MEXaHNUECKOM CUCTEMBI.




Kox n HanmMeHoOBaHue Koxa n HanmMeHOBaHue 3anIaHHPOBAHHbBIE PE3YJIbTATHI 00yYeHHUSsT
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
HAJICKHOCTH
IIK-1 I'otoB yuactBoBaTh B | M/I-2mk-1 CriocobeH 3HATb:
pacderax ¢ 2JIeMEHTaMHu IIPOBOIMTH MPOCKTHBIC W/min | - METOIBI paCcdCTa BLIHYIKICHHBIX
HAaYYHBIX UCCIIeIOBaHUN MIPOBEPOYHBIEC PACUETHI KONeOaHHH TeXHIYECKUX 00BEKTOB.
JeTajeil MalluH, y3JI0B 1 00BEKTOB IPOPECCHOHATIBHON
KOHCTPYKIUH C IENbIO JCSITeIbHOCTH Ha cTaTHueckue | YMETh:
o0ecreueHus ux WA/WIY TUHAMAYECKUE - IPOBOAUTH PACHCT BBIHYKACHHBIX
IIPOYHOCTH, KECTKOCTH, Harpysku KoJIeOaHUH TEXHUUYECKUX OOBEKTOB.
YCTOMYUBOCTH,
JI0JTOBEYHOCTH,
0€30MacHOCTH U
HAJIC)KHOCTH

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JIMCUMITHA OTHOCUTCSI K OCHOBHOM IPO()eCcCHOHANIBHON 00pa3oBaTenbHON nporpamMme JIinHamuka
U MIPOYHOCTh MalIuH, nprOopoB u anmapatypsl (manee — OITOII), nanpasnenus noaroroku 15.03.03
[NpuknanHas MexaHHKa, ypOBEHb 00pa30BaHUsI: BbICIIEEe 00pa30BaHuUE - OaKanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh OCHOBBI MAaTEMATUYECKOT0 aHAIN3a

- 3HaTh METO/Ibl COCTAaBJICHUs YPAaBHEHUN PABHOBECUSI MEXAHUYECKUX CUCTEM MU AEHCTBUU
CTaTHUYECKUX HATPY30K

- 3HATh 3HATh METOBl HHTETPUPOBAHNUS JIMHEHHBIX IU(PepeHInanbHbIX YpaBHEHUH

- YMETh YMeTh (POPMYIUPOBATh U PELIaTh KpaeBble 3a/1auu JJIs YIPYTUX CUCTEM

- YMETb YMETh NPUMEHATh METO/IbI ONPEENIEHUsI COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX (PYHKIIUMA
JUISL OMHOPOJHBIX KPAEBbIX 3a/1a4

- YMETb YMETh HCCIIEA0BATh HAPSKEHHO-1e()OPMHUPOBAHHOE COCTOSIHUE YIIPYTHUX CUCTEM IIPU
3a/laHHBIX Harpy3kax

PesynbTarsl 00yueHus, NOTy4eHHbIE IPYU OCBOEHUU JAUCLUUIIINHBI, HEOOXOAUMBI IIPU BHITOJHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BapuannoHHbIH BBIBOA 12 7 4 - 4 - - - - - 4 - Iloozomogka Kypcosoii padomel: BrIToONHEHNE
ypaBHEHUH Kojie0aHui 1 pasznmena KypcoBoil pabOThI: 3aMKCaTh
JUIsL YIIPYTHX TeJl ypaBHEHHsI COOCTBEHHBIX KOJeOaHuUA,
1.1 | Ilpunuun I"'amunsToHa- 6 2 - 2 - - - - - 2 - I'paHUYHBIC YCIOBHS U YCIOBUS CTBIKOBKH
OcTporpaackoro s peureHui
yIIpyroro Teja H3yuenue mamepuanog iumepamypnolx
1.2 YpaBHeHue 6 2 - 2 - - - - - 2 - UCMOUHUKOS:
MPOAOJBHBIX, [1], r.8
KPYTHIBHBIX U
M3rHOHBIX KOJeOaHui
CTEpKHEN
2 Oomrre cBoiicTBa 9 4 - 2 - - - - - 3 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
CHEKTPOB COOCTBEHHBIX Uzyuenne matepuana mo paszueny "Oo6mue
KoJeOaHui CBOWCTBA CIIEKTPOB COOCTBEHHBIX KOeOaHuii"
2.1 OOmrme cBoiicTBa 9 4 - 2 - - - - - 3 - MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
CIIEKTPOB COOCTBEHHBIX NPaKTHYECKUX 3aHITUSIX
KoJsieOaHui H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], .9
3 MerToab! onpeieeHns 14 8 - 2 - - - - - 4 - Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
COOCTBEHHBIX YacTOT U Wzyuenne maTepuana 1o paszaeny "MeToabt
(hopM cOOCTBEHHBIX OTIpe/ieIeHUs] COOCTBEHHBIX YacTOT U (hopM
KoJIe0aHui CcOOCTBEHHBIX KOJIeOaHuil" U OArOTOBKA K
3.1 MeTtoibl onpeeseHus 14 8 - 2 - - - - - 4 - BBINIOJTHEHUIO 33JaHUI Ha NPAaKTUYECKUX

COOCTBEHHBIX YaCTOT U
(hopM cOOCTBEHHBIX
KoJIeOaHu

3aHATUAX
I/I3vueuue mamepuaios aumepamypHslx
HCMOUNUKOG:

[1], r.10,11




4 CoOcTBeHHbIE 29 12 8 - - 9 - ITodzomogka Kk KOHmMpoLHOU padome:
KoJyie0aHus CTEPIKHEH, W3y4yeHnue marepuaiioB 10 paszierny
TUIACTUH U 000J104€eK CoOcTBeHHbIE KoJieOaHUs CTEPIKHEH, TIIACTHH 1
4.1 CoOcTBeHHbIE 19 8 6 - - 5 - 0007109€eK ¥ HOATOTOBKA K KOHTPOJIBHOH pabdoTe
KOJIeOaHUS CTEepKHEH Ilodzomogxa Kypcosou padomui: BeimonHeHne
MTOCTOSTHHOTO 2-4 TyHKTOB KypCOBOW pabOThI: IPUMEHHUTH
MONEPEYHOTO CCUCHHUS METOJl KOHEUHBIX 3JIEMEHTOB ISl OTBICKAHUS
4.2 CoOcTBeHHBIE 5 2 1 - - 2 - COOCTBEHHBIX 4acTOT U GOPM 3aJaHHOM
KoJIcOaHMS TIACTHH CHCTEMBI; METOJIOM HadaJIbHBIX IIaAPaMETPOB
4.3 Co6CTBEHHEIE 5 2 1 - - 2 - COCTaBUTh YaCTOTHOE YPABHEHHE U ONPEACIUTD
KoJe6anus 000JI09EK HU3IINE COOCTBEHHBIC YAaCTOTHI M (DOPMBI
[TpoBecT HEOOXOAUMBIE BEIYUCICHHS U
CPaBHHUTH PE3YJIBTAThI OMPEACICHHUS HU3IINX
COOCTBEHHBIX YaCTOT U (pOPM pa3IuuHBIMU
METOJlaMU
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], r.12,13,14
5 Pacnpoctpanenne BosiH 8 4 - - - 4 - Camocmoamenvhoe usyuenue
B YIPYTHX TeJax meopemuyueckozo mamepuana: Vzyaenne
5.1 | PacmpocrpaHeHHe BOITH 8 4 - - - 4 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
B YIIPYTHX TEIax "PacnipocTpaHeHue BOJIH B YIPYTUX Tenax"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], rn.17
Ok3aMeH 36.0 - - - 0.5 - 335
Kypcogast pabora (KP) 36.0 - - 16 0.3 15.7 -
Bcero 3a cemecTp 144.0 32 16 16 0.8 39.7 335
Hroro 3a cemecTp 144.0 32 16 18 0.8 73.2
6 VYder auccumanuu 8 2 2 - - 4 - CamocmosamenbHoe usyuenue
SHEPTHHU TPH Hmeopemuyeckozo mamepuana: 1zyuenue
KoJIeOaHUSX YIIPYTUX JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
CUCTEM "Y4eT IuCCHUIIAIINK YHEPTUHN TIPU KOJIEOaHHUIX
6.1 VYyer auccumanuu 8 2 2 - - 4 - YOpYyTUX cucTeM"

SHEPruu Npu
KOJIEOAHUAX YIIPYTUX
cucreM

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.

[1],m. 8.3
[3], cTp.25-31




7 BeinyxieHHbIC 34 10 12 12 Ilodz0moska K KOHmMpPONbHOU padome:
KoJieOaHusl yIpyrux W3y4yeHnue marepuaiioB 10 paszierny
cucTeM BriHyx/1eHHBIE KOJIe0aHUs YIPYTUX CHCTEM U
7.1 YcraHoBHBILIHECS 28 8 10 10 MOATOTOBKA K KOHTPOJIBHON paboTte
KoJIeOaHus Ilodzomoeka Kypcosoit padomul: BrinonHeHue
7.2 Heycranosusmmecs 6 2 2 2 KypcoBoii paboTs! "BbIHYykIeHHBIE KOJICOaHNS
KoJleOaHus CTEP’KHEBBIX cucTeM"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], .15
[3], cTp.5-25, 45-48
8 ITonepeunsie 8 4 - 4 CamocmoamensHoe usyuenue
KoJIeOaHHsI POTOPHBIX meopemuueckoz0 mamepuana: N3yuenue
cUCTEM JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
8.1 ITonepeunsie 8 4 - 4 "ITonepeuHsle KojieOaHUs! POTOPHBIX cUCTEM"
KoJIeOaHHsI POTOPHBIX H3yuenue mamepuanog 1umepamypHsix
cucTeM UCIOYHUKOG:
[2], 1.9
[4], rn.16
9 Komnebanns ynpyrux 16 8 - 8 CamocmosamensHoe usyuenue
cUCTeM NOA AeHCTBHEM meopemuyueckoz0 mamepuana: Vzyaenne
MOABWXHBIX U YAAPHBIX JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
Harpys3ok "KonebaHus ynpyrux cucTeM noj aeicTBremM
9.1 Konebanus ynpyrux 8 4 - 4 MIOJIBYKHBIX U YJIAPHBIX HArPy30K"
CUCTEM MO ACHCTBHEM H3yuenue mamepuanog 1umepamypHbix
MOJBHKHBIX Harpy30K UCIMOYHUKOG:
9.2 Konebanus ynpyrux 8 4 - 4 [1], .17
CHCTEM TI0J JCHCTBUEM [4], 71.17,19
yJIapHBIX HArpy30K
10 [TapameTpudeckue 8 4 - 4 IlodzomogKa K meKkyuiemy KOHmMpOJo:
KoJieOaHus ynpyrux IToBTOpEeHue MaTepuana no pasaeny
CUCTEM "ITapameTpuueckue KonebaHus ynpyrux
10.1 IMapameTrpuueckue 8 4 - 4 cucreM"
KOJICOaHUS YIIPYTHX Camocmoamenvnoe uzyuenue
cucreM meopemuueckozo mamepuana: VIsydaenue

JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"TTapameTpuueckue KonebaHus ynpyrux
cucrem"”

H3yuenue mamepuanos 1umepamypHsix

7




UCHOYHUKOB:
[1], rn.16

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas pabora (KP) 34.0 - - - 14 0.3 15.7 -
Bcero 3a cemectp 144.0 28 - 14 14 0.8 47.7 335
Hroro 3a cemecTp 144.0 28 - 14 16 0.8 81.2
HUTOTIO 288.0 - 60 - 30 34 1.6 154.4

IIpumeuanue: Jlek — neknuu; JIab — mabopartopusie padotsl; [1p — npaktuueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bapuayuounwlii 661600 ypasHueHull koaebdanuil s ynpy2ux mei

1.1. [Ipuniun 'amuneroHa-OCTpOrpackoro ajis yrupyroro Teia

[Tpunuun I'amunbroHa-OCTporpajackoro Juisi ynpyroro Tena. BapualvoHHBIH — BBIBOJ
ypaBHEHUN KOJeOaHUN M €CTECTBEHHBIX TPAHMYHBIX YCIOBHH IS ynpyroro Tena. JluHamuueckue
YpaBHEHUS TEOPHH YIPYrOCTH. BapuallMOHHBIN BBIBOJ YpaBHEHUU KOJICOAHWN M €CTECTBEHHBIX
TPAHUYHBIX YCIOBUH JJI1 OAHOMEPHBIX U IBYMEPHBIX CUCTEM.

1.2. YpaBHeHHE MPOAOIBHBIX, KPYTUIBHBIX U M3TMOHBIX KOJICOAHUH CTEp)KHEH

VYpaBHeHHE MPOAOIBHBIX, KPYTHJIBHBIX W M3THOHBIX KosieOaHuii crepxHei. [lompaBka Penes
JUIs ciydas TPOJOJBHBIX KOJNeOaHW CTep)KHEH. YTOYHEHHas TeOopusi M3TMOHBIX KoeOaHWi
CTep)KHEH. YpaBHEHHUs! KoJjieOaHUW Oanku THUMOIIEHKO. YpaBHEHHUs KoOJICOAHWW U €CTECTBCHHBIC
rpaHUYHBIC YCIOBHs Koyiebanuil 1uiactuH. llpumenenue npunimna JlamambGepa ais BbIBOJA
YpaBHEHUU JWHAMUKH YIOPYrux cucteMm. llpumepsl: mpomonbHble U KPYTHIIbHBIE KojeOaHUs
CTEep>KHEH, M3THOHbIE KOJIeOaHUsI CTEP)KHEH U TITaCTHH.

2. Obwue ceolicmea cnekmpos coOCmMeEeHHbIX Koaebanull

2.1. O6mIre CBOMCTBA CIIEKTPOB COOCTBEHHBIX KOJICOAHHIA

OmneparopHoe ypaBHEHUE ISl ONpeieNieHus] COOCTBEHHBIX 4acToT U ¢popM. CBoIiCTBa YyIPYyroro
YU MHEPIIMOHHOTO OMEpPaTOpOB, WJUIFOCTPAIUS 3THX CBOMCTB Ha MpUMEpPE M3TMOHBIX KoJieOaHUid
cTepxHell. J[eCTBUTENBHOCTh YacTOT COOCTBEHHBIX KojeOaHuil. OpTOroHaIbHOCTh COOCTBEHHBIX
dbopM 1O MOTEHIMATBHOM M KUHETHYEeCKON sHepruu. CTpyKTypa CHEKTpa 4acTOT COOCTBEHHBIX
konebanuii. [IpuMepsl AUCKPETHOTO, CIUIOIIHOTO, MOJOCOBOTO U KOMOWHHUPOBAHHOTO CIEKTPOB.
[TonHoTa cucrembl (GopM COOCTBEHHBIX KOJICOAaHUI. DHEPreTHUYEeCKOEe MPOCTPAHCTBO YHPYTOTO
orepaTopa. JHepreTuueckas HopMa. BapuanmoHHble TPUHIIUITBI TEOPUU COOCTBEHHBIX KOJIECOAHUH.
MuHMMalIbHOE CBOWCTBO HU3IIEH COOCTBEHHOW dYacTOThl. MHUHUMAaJIbHBIE CBOWCTBA BBICIIUX
COOCTBEHHBIX 4acTOT. TeopemMbl CpaBHEHHUS.

3. Memooul onpedenenusi coOCmeeHHbIX Yacmom U hopm coOCmeeHHbIX Koaebarull

3.1. Meronbl onpesieneHns COOCTBEHHBIX YacTOT U (hOpM COOCTBEHHBIX KOJleOaHUH

Knaccudukanus metonos. MeTtoasl Majoro napamerpa U IMOCieI0BaTeNbHbIX TPUOIMKEHUH.
Metonbl  ¢u3MUeckoil AUCKpeTH3auuu  (IUCKpeTH3alus Macc). BapualioHHbIE  METOAbI
ompeneNieHus: COOCTBEHHBIX 4YacTOT W (opm konebanuit. Meton Peness m HEKOTOphIE OICHKH,
BbITEKarole u3 Hero: ¢popmyisl ankepnun u CayrBenna. Bapuanuonnsiii meton Putia. Metosl
bybnoBa-I"anepkuna u komokanuili. MeTosl KOHEUHBIX JIEMEHTOB.

4. Cobcmeennvie konebanus cmepocHell, NIACmuH u 0bo104eK

4.1. CobOcTBeHHbIE KOJeOaHUs CTEPKHEN MOCTOSIHHOTO MOTIEPEYHOT0 CEUEHUs

[IpononbHble, KPYTUIbHBIE W HM3THOHBIE KOJE€OaHHs CTEpKHEH MOCTOSHHOTO MOINEPEYHOro
cedeHusd. Pa3nuuHble ciiydan omopHOro 3akperieHus. bamounsle GyHKIMM U ux cBoiictBa. Metox
HayalbHBIX MApPaMETPOB B 3ajiaue 00 M3THOHBIX KOJEOaHUSIX cTepyKHei. MeToabl pacuiieHeHUs B
TEOpUU COOCTBEHHBIX KOJEOAaHWH cTepkKHEeW (MEeToJ IUHAMHYECKHX MOJATIMBOCTEH, METO.
JUHAMUYECKUX KECTKOCTel). BiusHMe oceBBIX ycumimii Ha COOCTBEHHBIE M3TMOHbBIE KOJIeOaHUs
cTepHeil. BnusHue uHepruu BpaumieHuss U jAeopmanuii MONEepeyHOoro CIBUra Ha H3THOHbBIE
KoJIeOaHUs CTepIKHEH.

4.2. CoOcTBEeHHBIE KOJICOAHUS TUIACTUH



CoOcTBeHHBIE KOJICOaHUs MPSIMOYTOJbHBIX MIAacTuH. ['pannynble yciaoBus Habe. IlnoTHOCTD
COO-CTBEHHBIX YAacTOT IJIacTUH. lIpsMoyronpHas MJIaCTMHA C KpaeBbIMU yciaoBuUAMHU JleBu.
Konebanust KpyroBeIx M KOJBIEBHIX IUIACTHH. [IpuMeHeHrne BapuallMOHHBIX METOJIOB B 33Jadax O
COOCTBEHHBIX KOJI€OAaHUSAX IUIACTMH. ACHMITOTMYECKMH Meron bonmoTtuHa 1y ompeneneHus
CHEKTPOB COOCTBEHHBIX KoyeOanuid. IIpuMeHeHHME AacCHMOTOTHYECKOTO METOAa K pacuery
IPSIMOYTOJIBHBIX IIJIACTHH.

4.3. CobcTBeHHBIE KOJIeOaHust 0007I09YeK

CoOcTBeHHbBIE KOJIeOaHHsT KPYTOBBIX IHJIHMHIPUYECKHX 00004ek. ['panmunbie ycmosust HaBbe.
OcecuMMETpUYHBIE ¥ TPEHMYIIECTBEHHO W3rHOHbIe KosneOaHusi. CoOCTBEHHBIC KOJICOaHUS
MOJIOTHX 000JI0YEK.

5. Pacnpocmpanernue 80111 8 ynpyaux menax

5.1. PacnpocTpaHeHue BOJIH B YIIPYTUX Telax

BosHBI B HEOrpaHWYEHHOM yNpyrold U30TPOIHOM cpefe. BOJIHBI paclIMpeHys U BOJIHBI CIIBUIA.
Hucnepcuonnoe ypaBHeHnue. Pa3zoBas u rpynmnoBas ckopocTH. Jlucnepceus BosiH. TUIbl qucnepcHil.
IToBepxHocTHbIe BOJIHBI Penes. Ilpunoxenus k cedcMonoruu. [IpomonbHbIe BOJMHBI U BOJIHBI
Kpy4YeHUS B MPU3MATHYECKUX CTEPXKHAX. DIIEMEHTapHas U YTOYHEHHAsl TEOPHH M3THOHBIX BOJIH B
CTEPIKHSX.

6. Yuem duccunauuu IHEp2UU npu Koebanusx ynpyzux cucmem

6.1. Yder quccunanuy SHEPruy Mpu KoJieOaHUsIX yIIPyrux CUCTEM

[lpupona muccunanuy SHEPTUM B YIPYTUX CUCTEMax. XapaKTEPUCTHKH PACCESIHUS SHEPTHU.
Mertoapl ydera paccessHusI SHEPTrUH NpH KojiebaHusx. BHyTpeHHee TpeHue B Matepuaie — MOJEINb
@oiixTa (TpencTaBICHUE pEUICHUS COOCTBEHHBIX KOJIEOAHWH, JEKPEeMEHT, OTHOCHTEIbHOE
paccessHuEe SHEPrUM 3a UK KojieOaHuil). BHemHee TpeHHe NMpH KOJNEOAHUSAX YIMPYTHX CHUCTEM
(mpencTaBieHHe peIIeHUs COOCTBEHHBIX KOJIEOaHHUH, JEKPEMEHT, OTHOCHUTEIbHOE paccesHue
PHEPTUU 3a UK KojeOaHWi). PaccesHue sHeprum, XapakTEpPUCTUKH KOTOPOTO HE 3aBHCAT OT
YaCTOTHI.

7. BblHVchaeHHble Konebanus ynpyzux cucmem

7.1. YcTaHOBUBIINECS KOJIEOAHUS

VYcraHoBuBIIMECsS KoJieOaHUsI O] ACUCTBUEM MEPHOINYECKUX CHII. PereHus, mojgydaeMble B
3aMKkHyTON (opme. IlpencraBnenue pemieHUs B BHUIE pa3loKeHUs MO ¢GopmMamM COOCTBEHHBIX
KOJICOQHMIA.

7.2. HeyctaHoBUBIIIHECS KOJICOaHUS

Metona pa3nokeHusi Mo COOCTBEHHBIM (hopMaM B 3aadax O HEYCTAHOBUBIIMXCS KOJICOAHMSX
YIPYrUX CHCTEM. YCTaHOBHBIIMECS KojiebaHus B cucreMax c jgemrndupoBanueM. Crydan
BHEIIIHETO TPEHUS U BHYTPEHHETO TpeHust PoiixTa.

8. Ilonepeunvie KoneOaHus POMOPHbBIX cucmem

8.1. [lonepeunslie koneOaHMsI POTOPHBIX CUCTEM
[Toriepeunble KojeOaHUs BPAIIAIOLIMXCS BAJIOB C HEYpaBHOBEUICHHBIMU JHCKaMU. BbiBoA
ypaBHE-HUH KOJIEOAaHWUW YIPYroro Baja ¢ CHMMETPUYHO PACIOJIOKEHHBIM nuckoMm. Kputnueckue
CKOpocTH BpaumieHus Bana. IIpeneccuonHoe nBumxkeHue. Ksasucratmueckuid mnoaxon i
ONpeeNeHus] KPUTHYECKUX CKOPOCTEH BpAlAOIUXCsl BaJOB. BIusHUE T'MPOCKONMMYECKUX CHII HA
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KPUTUYECKHE CKOPOCTH BajJla C JAUCKaMHU. ['MpOCKONMUYECKHMI MOMEHT. BpIBOX ypaBHEHHM
KOJIeOAaHUH JMCKAa C Yy4eTOM TI'MpOCKONUYeckoro MomeHTa. CoOCTBEHHbIE 4acTOThl. BiusHue
cOoOCTBEHHOr0 Beca AMCKOB. KpuTuueckue CKOpOCTHM BTOpPOro MHopsjka. BiusHue BHYTpEeHHEro
TPEHMsI HA KPUTHYECKHE CKOPOCTH BPAILLEHUS BaJa.

9. Konebanus ynpyaux cucmem nood oericmeuem noOSUNCHBLX U VOAPHBIX HA2DY30K

9.1. Konebanust ynpyrux CHCTEM IO ACHCTBHUEM MTOJABUKHBIX HATPY30K

Konebanust ynpyrux cucteMm IOJ JEHCTBHEM MOJBMKHBIX Harpy3ok. IlocranoBka 3amauu o
JIEMCTBUM TOJIBW)KHBIX Harpy30K Ha YIPYryl0 KOHCTPYKLHIO. 3ajlaya O JBUKEHUU MHEPLUUOHHOTO
rpy3a mo Oe3uHepuuonHoi Oanke. OmmubOka bpecca. 3amaua o JEHCTBUM TOJIBUKHON
0e3uHEepLIMOHHON Harpy3ku Ha OajiKy ¢ pacupeneneHHon Maccoil. [loctaHoBKa 3a7aun 0 ABMKEHUU
rpys3a 1o 0ajike ¢ pacnpeaeIeHHON MacCou.

9.2. Konebanus ynpyrux cUCTeM MO/ IeUCTBUEM YJapHBIX HArPy30K
DneMeHTapHas Teopus yjapa TBEpIOro Teia o0 ympyryroo cucrteMmy (teopus yaapa Kokca).
Bonnosas Tteopus yaapa Cen-Benana — byccunecka. Teopus ynapa C.I1. Tumomienko.

10. llapamempuueckue Korebanus ynpy2ux cucmem

10.1. ITapameTrpruueckue KoieOaHusl yIIPYrux CUCTEM

[Tapamerpuueckue KosieOaHUsI CHUCTEM C paclpeiesieHHbIMU Tapamerpamu. [IpuMenenue
METOJla pa3ioKeHusi perieHust mo Gopmam coOCTBeHHBIX Konebanuii. Teopuss dmnoke. OcoObit
Cly4yall pas/ielieHus ypaBHEHUN OTHOCHTENIBHO TJABHBIX KOOPAMHAT. YTOYHEHHAs MOCTaHOBKA
3a[]a4M O MapaMEeTPUUYECKUX KOJICOAHUAX CTEPIKHSL.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. HeycranoBuBIInecs KojaeOaHMs B CUCTEMaX C IeMI(UPOBAHUEM;
2. MeTtoJ pa3iioxkeHus 1o COOCTBEHHBIM (popMaM B 3a7jauyax O BBIHY)KJIEHHBIX KOJI€OaHUIX
MAIlIMH U KOHCTPYKLUH;
3. YcraHoBUBIIMECS BBIHYK/IEHHBIE KOeOaHUs B YIIPYTUX cucTeMax 0e3 yuera
nemrndupoBaHus;
4. YcraHOBUBIIMECS BBIHYXJACHHbBIE KOJIeOaHMsI B YIPYTHX CUCTEMax Oe3 ydera
nemrndupoBaHus;
5. CoOcTBeHHEIE KOJIEOaHU IJIACTUH U 000J10YCK;
6. HekoTopsle 3a1a4n Ha MCCIeI0OBaHNE CIIEKTPOB COOCTBEHHBIX KOJIEOaHUH CTEpKHEH;
7. MeTozpbl onpeziesieHus: COOCTBEHHBIX 4acTOT U ()OPM CTEPIKHEM U CTEPIKHEBBIX CUCTEM;
8. BapuannoHHbIil BBIBOJ YpaBHEHUH KojaeOaHHM 11 yIIPYTUX CUCTEM.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

AyoumopHvie KOHCYIbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoncynpTanmuu HampaBieHbl Ha BBIIOJHEHHE pa3JIEIoOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax yacoB Ha TpyINIOBBIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YAcCTH pacueTHBIX 3a/JaHuil pasiena
"BapuannoHHbIi BBIBOJ] ypaBHEHHUH KoJeOaHU s yIpyrux ten"
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KoHcynpTanum HampaBieHbl Ha BBIMOJIHEHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBaTens). B pamMkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"OO1mue CBOMCTBA CIIEKTPOB COOCTBEHHBIX KOJieOaHmit"
KoHcynbranuu HampaBieHbl Ha BBINOJIHEHHE pa3/eioB KypCOBOTO IPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax uyacoB Ha TIpyHIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"Metoasl onpeiesieHrs COOCTBEHHBIX YacTOT U (opM COOCTBEHHBIX KOJeOaHmit"
KoHcynbranuu HampaBieHbl Ha BBIOJHEHHE pa3/ieloB KypCOBOTO IPOEKTa O]
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"CoOcTBeHHBIC KOJICOaHUS CTEPIKHEH, IIIACTHH U 000104eK"
KoHcynbranuu HampaBieHbl Ha BBIOJHEHHE pa3/eioB KypCOBOTO IMPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJIbTAIIH pa30ouparoTcs Haubosee BaXKHbIC YaCTH PACUETHBIX 33aHuil pasnena "Yyer
JUCCHUIIAIIMY YHEPTUH NP KOJIeOaHUSIX YIIPYTruX cucrem"
KoHcynbranuy HampaBjeHbl Ha BBIOJHEHHE pPa3lelioB KypCOBOTO IPOEKTa TIOA
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa3OMparoTcsi HamOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"BoIny>KIeHHBIE KOJIeOaHUs YIIPYTUX cucTeM"

Texywuti konmpoas (TK)

KoHcynbranuu HanpapieHbl Ha MOJy4YeHUE WHAWBUYAIbHOTO 3a/laHUs ISl BBIIOJHEHUS
KOHTPOJIBHBIX MEPONPUATHI 1O pazzaeny "MeTozsl onpeneneHus COOCTBEHHBIX 4acTOT U
(hopM cOOCTBEHHBIX KOJIeOaHUH"

KoHcynpranum HamnpaBieHbl Ha MOJy4YE€HUE UHAUBUIYAJIbHOTO 3aJaHUs JJIsl BBIIOJHEHUS
KOHTPOJIbHBIX MepoIpuaTuil o pazzaeny "CoOcTBeHHbIE KOJeOaHUs CTEp)KHEH, IUIACTUH U
o6omnouex"

KoHcynpTanuu HanpaBiaeHbl Ha NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPONIPUATHI 10 pa3zneny "PacnpocTpaneHue BoiIH B yIpyrux Tenax"
KoHcynpTanuu HanpaBiaeHsl Ha NOJyYEHUE UHAWBUIYAIBHOTO 3aaHMs Ul BBINIOJIHEHMS
KOHTPOJIbHBIX MEPOTIPUATHIL 110 pa3neny "BriHyX/IeHHbIe KoJeOaHus ynpyrux cucreM"
KoHcynpTanumn HanpaBiaeHbl HA NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIBbHBIX MEeponpusTHil o pazaeny "llonepeunsie konedaHUst pOTOPHBIX cUCTEM"
KoHcynpTanuu HanpasiaeHbl Ha NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX Meponpusatuil nmo pasneny "KonebaHus ynmpyrux cucteMm mHoJ AeHCTBHEM
MOJIBWKHBIX M YAAPHBIX Harpy3oK"

KoHcynpranum HamnpaBieHbl Ha NOJy4Y€HUE MHAMBUAYAIBHOTO 33aJaHUS AJI BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTHii o paszzaeny "Ilapamerpudeckue KonedaHus ynpyrux cucrem"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

7 CemecTtp

Kypcogas pa6ora (KP)

TeMmpsr:

- CoOcTBEeHHBIE KOJIE0aHUs YIIPYTHUX CUCTEM
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-12 |13-16 | 3auerHas
Pasnen 1 2 3 4 3amura
KYpPCOBOTO KYpPCOBOTO
POCKTA MIPOCKTA
O0beMm 10 30 40 20 -

pasnena, %
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Bemonuennsiii | 10 40 80 100 -

o0BbeM

HapaCTAIOIUM

urorom, %

Howmep pasnena | Pasnen KkypcoBoro npoexra

1 J11s 3a1aHHOM CUCTEMBI 3aNncaTh YPAaBHEHHS JBH)KCHUS, KHHEMATHUECKUE U
JUHAMUYECKHE TPAaHUYHBIE YCIIOBHSI

2 [TpuMeHUTH METO KOHEUHBIX 3JIEMEHTOB IS OTBICKAHUSI COOCTBEHHBIX
9acTOT 1 (POPM 3a/JaHHOIN CHCTEMBI

3 MeTto/10M Ha4aabHBIX MTAPAMETPOB COCTABUTH YACTOTHOE YPaBHEHUE U
OTIPENIeIUTh HU3IINE COOCTBEHHBIE YACTOTHI M (POPMBI

4 [TpoBecTr HEOOXOIMMBIE BBIYMCICHUS U CPABHUTD PE3YIIbTATHI ONPEICICHUS
HU3MIMX COOCTBEHHBIX YaCTOT U OPM Pa3IMIHBIMH METOJAAMHU

8 Cemectp
Kypcosast pabora (KP)
Temsl:

- BeinyxaeHHbIe KoJIe0aHUs YIPYTUX CUCTEM
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IPOEKTA

Henena

1-8 9-12 | 3auerHas

Paznen
KypCOBOI'O
MIPOEKTA

1 2,3,4 | 3amura
KypCOBOTO

ITPOCKTAa

O6Bem
paznena, %

40 60 -

BrimomenHbIn
00BeM
HapacTarIUM
uroromM, %

40 100 -

Howmep paszpena

Pa3znen kypcoBoro npoekra

1

OnpezneneHne COOCTBEHHBIX YacTOT U (POPM 3a/laHHON MeXaHUYECKOU
CUCTEMBbI

2 Omnpenenenre 0000IIEHHBIX CHII U COCTAaBICHHE YPaBHEHHUS BHIHYKJICHHBIX
KoaeOanuii

3 Pa3paboTka mporpaMMbl BBIYMCIEHUH CTAlIMOHAPHOM peakliy CUCTEMbI Ha
MEPUOINYECKOE BO3JICHCTBUE

4 [TocTpoeHre aMIIUTYIHO-4aCTOTHOM XapaKTEePUCTUKU AJI 3aJaHHOTO

CCUCHUA
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U GOpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

Howmep paznena aucruruiiHs (B

O1eHOYHOE CPEACTBO

Konant
0 JUCLHUIUINHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAHUE)
WH/INKAaTOPOB
(B COOTBETCTBUU C pazfesioM 1) 1/2]3]/4]5]6|7]8]9]10
3HaTh:
METO/bI OIIPEJEIICHHS XapaKTEPUCTHK Kontposnshas pabora/Konrponsnas pabora
COOCTBEHHBIX KOJIeOaHHI MaIlInH, 3. Onpenenenre cOOCTBEHHBIX YacTOT U
IpuOOpPOB U anmnaparypsl (dbopM ynpyrux cucreMm
I/II[']-OHK-Q + + + + +
TectupoBanue/Tect 1. DHepreTuyecKuii
meron Penes s onpenenenus HU3ILeH
COOCTBEHHOM YacCTOTHI
METO/bI OIIPEIeNICHHs peaKIMi MaIlIUH U KonTtposnbHas pabora/3akitounTenbHast
KOHCTPYKIIMU Ha pa3InvHbIe KOHTPOJIbHAS paboTa
JMHAMUYECKHEe BO3/IECUCTBHS C VT30t e lel el 4
MCTIOJIH30BAaHUEM COBPEMEHHBIX
BBIUUCIIUTENBHBIX METOJIOB U
BBIYUCIIUTENILHBIX MaIlIMH
METOBI CO3/JaHHsI MAaTEMAaTHYECKUX TectupoBanue/Tect 1. DHepreTuyeckuii
Mojieniel KoebaTeabHbIX MEXaHUYECKIX NA-1nka + + Meron Penest s onpenenenus HU3IeH
CHCTEM COOCTBEHHOM 4aCTOTHI
METO/Ibl PACYETa BbIHY)KICHHbIX V-2 + KonTponbHas padoTa/3axitounTenbHast
KoJIe0aHUH TEXHUUECKUX 00BEKTOB KOHTpOJIbHAs paboTa
YMersn:
MIPUMEHATHh METOJIbI pacyeTa COOCTBEHHBIX Kontponbnas padora/KonTposnbhas pabora
KoJIeOaHUH MalllMH U KOHCTPYKIHi 1. Onpenenenne cOOCTBEHHBIX YacTOT U
(hopM IPOOJIBHBIX KOJIEOAHUN CTEePIKHEH
WT-Lormcs + + KontponbHas pabora/KonrponbsHas padora

2. Onpenenenue COOCTBEHHBIX YacTOT U
(hopM U3THOHBIX KONeOaHU CTepIKHEN

KonTponbnas padora/KonTponbnas pabota
3. Onpenenenne cOOCTBEHHBIX YacTOT U
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(dhopM ynpyrux cucreMm

TectupoBanue/Tect 1. DuepreTuyeckuii
MetoJ Pernest i onpeneneHus HU3Ien
COOCTBEHHOH YaCTOTHI

IIPUMEHSTh AaHATUTHYECKNE U YNCIICHHbIE
METO/BI, @ TAK)KE IIPOrPaMMHBIE
KOMIUIEKCBI [ JUHAMUYECKHUX PacyeTOB
MAaIllMH U KOHCTPYKIUHI

N/I-30mnk-11

KontpossHas paboTa/3akimounTensHas
KOHTpOJbHas padboTa

Kontponbnas padota/KonTponbsHas padorta
1. PacueT ycTaHOBHBIINXCS BBIHYKICHHBIX
Kosie0aHul cTepkHel 0e3 yueTta
nemripupoBaHUs

Kontponbnas padota/KoHnTponbHas padora
2. [IpumeHeHrEe MeTO1a PA3JIOKCHHUS T10
(hopmam COOCTBEHHBIX KOJICOAHMH JIJIst
pacuera BBIHYXJICHHBIX KOJIeOaHUH

pa3pa60TaTL MaTEeMaTUICCKYI0 MOJCJIb
KoJIcOaTeIbHOM MEXaHUYECKOM CUCTEMBI

W/I-1nka

Kontponbnas padora/KoHnTposbHas pabora
1. Onpenenenrie COOCTBEHHBIX YacTOT U
(hopM TPOJOTBHBIX KOJIEOaHHH cTep:KHEN

KonTponbnas padora/KonTponbHas paboTa
2. OmnpeneneHure COOCTBEHHBIX YacTOT U
(hopm U3ruOHBIX KOJIEOAHMM CTepKHEN

KonTtponsHas pabora/KonrponbHas pabora
3. Onpenenenre COOCTBEHHBIX YaCTOT U
($hopM ynpyrux cucteMm

MIPOBOJIMTH PacueT BBIHYKICHHBIX
KOJIEOAHUI TEXHUUYECKUX 00OBEKTOB

N/I-2nx-1

KonTponbHas padboTa/3axitounTenbHast
KOHTpOJIbHAast paboTa

KonTponbnas pabora/KonTponbhas pabota
1. PacueT ycTaHOBHUBIIUXCS BBIHYKICHHbIX
KojeOaHuil cTepxHel 0e3 yuera
nemrupoBaHus

KonTponsnas pabora/KonTponbHas pabota
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2. [IpumeHeHune MeToa pa3noKeHus Mo
(hopMaM COOCTBEHHBIX KOJICOAHUH IS
pacuera BbIHYKJICHHBIX KoeOaHul
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Kontponbnas padota 1. Onpenenenue cOOCTBEHHBIX 4aCTOT M (pOPM IPOIOIBHBIX
konebanuit crepkuei (KontponbsHas pabora)
2. KonTponbHast pabota 2. Onpesenenne COOCTBEHHBIX YaCTOT U ()OpM U3THOHBIX KoneOaHui
crepxkaert (KontponpHas padoTa)
3. KonrponbHas pabota 3. OnpeneneHre COOCTBEHHBIX YaCTOT M (JOPM yIPYTUX CUCTEM
(KonTpoabpHas pabora)
4. Tecr 1. DHeprernyeckuii MeToz Perest 1uis onpenenenus: HU3IeH coOOCTBEHHON YaCTOTHI
(TectupoBanue)

8 cemecTp

Dopma peanuszauuu: ITucbmenHas padora
1. 3axnrounTenbHast KOHTposiabHas padora (KontponpHas pabora)
2. KonrtposbHas pabora 1. Pacyer ycTaHOBUBIIMXCS BBIHYX/IEHHBIX KojeOaHU cTepxkHel 6e3
yueta nemrndupoBanus (KontponsHas padota)
3. KonrponbHas pabora 2. [IpuMeHneHre MeToia pa3ioskeHus no ¢opmMaM COOCTBEHHBIX
KosieOaHui JIJIs pacyeTa BEIHYXACHHBIX Konebanuii (KortponsHas pabora)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIIAETCS NPUIOKEHUEM A.
bannbHO-peldTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIISETCS MpUIIoKeHUEM b.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp Ne7)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Kypcosas paboma (KP) (Cemecmp Ne7)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «M3W» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABIISIOIINX.

Oxsamen (Cemecmp Ne§)
Ouenka omnpezensiercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOMN COCTABIIAIOIINX.

Kypcosas paboma (KP) (Cemecmp Ne§)
Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsSETCS OLIEHKA 3a 8 CCMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:
1. Oxomnnerid, FO. A. Konebanust THHEHHBIX CUCTEM : yueOHOE MTOCOOUE JIJIs1 BY30B I10
HarpaBjeHusIM "KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00eCieUeHre MAIIMHOCTPOUTENbHBIX
pou3BOACTB", "ABTOMATH3AIMS TEXHOJOTHYECKUX TIporieccoB U mpou3BoAcTB" / F0. A. OKOmHBIH,
B. I1. Pagun, B. I1. Yupkos . — M. : Cnektp, 2014 . — 432 c. - ISBN 978-5-4442-0041-4 .;

2. Pagun B. I1., Camorun 1O. H., Yupkos B. I1.- "MeTo1 KOHEYHBIX 3JIEMEHTOB B TUHAMUYECKHUX
3ajauax conpoTtusieHus marepuanos", U3narenscto: "OU3MATIIUT", Mocksa, 2013 - (316 c.)

http://e.lanbook.com/books/element.php?pll_id=59668;

3. Panun, B. I1. BernyxeHHble KoJeOaHUs YIPYTUX CUCTEM : YueOHOe TocoOHe Mo Kypey
"lunamuka mammH" 1o Hanpasienuto "[Ipuknannas mexanuka" / B. I1. Pagun, O. B. HoBukoga,
A. B. lllyropes ; pen. B. I1. Pagun ; Han. uccnen. yu-tr "MOU" (HUY"MBU") . — M. : U3a-Bo
MDBU, 2018 . — 52 c. - ISBN 978-5-7046-2026-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=10339;

4. bunepman, B. JI. Teopust MexaHnueckux KojnebaHu : yueOHUK Ui By30B MO CHEIHATLHOCTH
"lunamuka u npouHocts MammH" / B. JI. buaepman ; Berynnenue- U. B. Jlembsinymiko . — 3-€
u3 ., non . — M. : Dauropuan YPCC, 2017 . — 416 c. — (PU3uKO-MaTeMaTHYECKOE HACIEIUE:

¢usuka (Mmexanuka)) . - ISBN 978-5-9710-4573-1 ..

5.2 JIuueH31M0HHOE 1 CBOOO/IHO PacpoCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;
2. Windows / OniepanrionHasi cucrema cemeiicTa Linux;

3. GNU Octave.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHalIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. JnexTponHasi 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HauMCHOBaHHue
VYueOubie aynuropuu i | K-120, MammHHbIM cepBep, KOHIUIMOHED
MPOBEAEHUS JIEKLIMOHHBIX 3as MBI]
3aHATHI U TEKYIIETO b-412, Yuebnas CTOJI MpenoaaBaTens, CTOMI, CTYJ, JOCKa
KOHTPOJIA ayAUTOPHUS MEJIOBasl, MYJIbTUMEIUUHBIN IIPOEKTOD,

9KpaH, J0CKa MapKepHas

VY4eOHble ayAUTOpUU IS
IIPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-120, MamuHHBIH

cepBep, KOHIUITHOHED

3an MBI]
b-412, YuebOnas CTOJI IPENOAABATENS, CTOJ, CTYJ, JOCKA
ayAUTOpHUS MEJIOBAs!, MYJIbTUMEIUMHBIN IIPOEKTOD,

9KpaH, J0CKa MapKepHas

VY4ebHble ayTUTOPUH IS

b-412, YueOnas

CTOJI Ip€nioAaBaTeiid, CTOJI, CTYyJI, IOCKa

MIPOBEJICHUS ayAUTOpHUs MeJIOBasi, MYJIbTUMETUMHBIN TPOEKTOP,
MIPOMEKYTOUHOMU JKpaH, J0CKa MapKepHas
aTTecTalun
Ilomemenus mis HTB-302, YuranbHbIi CTYJ1, CTOJI TIUCbMEHHBIA, KOMIIBIOTEPHAS
CaMOCTOSITEIbHOU 3aJ1 OTAesa CETh C BBIXOJIOM B MIHTEpHET, KOMIIBIOTED

18




paboThI

o0CITyKHUBaHUS MepPCOHANbHBIN
y4eOHOI TuTeparypoi
HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
KommbrorepHblit MMACHMCHHBIHN, BEITAJIKA JJIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAs CETh C BBIXOIOM B MIHTEpHET,
KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIMIIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

b-420, Kabuner
COTPYAHHUKOB Kad.
"PMulIM"

CTOJI, CTYJI, IKa( I JOKYMEHTOB, KA
JUI OJSXKbI, IIKa( A1 XpaHEHUS
MHBEHTAapsI, TyMOa, KOMIIbIOTEPHAS CETh C
BbIX0JI0M B MHTEpHET, 000pynoBaHME
CHENHATU3UPOBAHHOE, KOMITBIOTEP
MIePCOHAIbHBIN

Ilomemmenust misa
XpaHeHHus 000pyOBaHUS
Y y4eOHOT0 MHBEHTaps

b-06a, YueOnas
nabopaTopus

CTCJUIAXK U1 XPaHCHUSA KHUT
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

JInHaMuKa MallvH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

Kontponbnas pabota 1. Onpenenenue cOOCTBEHHBIX YAaCTOT U (POPM MPOAOIbHBIX KOJICOaHUN
crepkueit (KontponpHas padora)

KoHnTtponbhas padora 2. Onpenenenne coOOCTBEHHBIX YacTOT U (HOPM M3THOHBIX KOJIeOaHMIA
crepxueit (KontponpHas padora)

Tect 1. DHepreTudeckuii Meton Penest s onpeneneHus: HU31el cCoOOCTBEHHOM YacTOTI
(TectupoBanue)

Kontponbnas pabota 3. Onpenenenue COOCTBEHHBIX YAaCTOT U (OPM YIIPYTUX CUCTEM
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumimabl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 BapuanuonHsslil BbIBOJ ypaBHEHUH KojaeOaHUM aiist
YIPYTUX Tell
11 [Tpunuun "amuneToHa-OCcTpOrpaackoro st ynpyroro + +
' Tena
12 YpaBHEHUE MPOJOIBHBIX, KPYTHIBHBIX U H3TUOHBIX 4 4 + +
] KoJIeOaHUH cTep)kHeN
2 OO0m1ue cBOMCTBA CIEKTPOB COOCTBEHHBIX KOJIEOAHMIT
2.1 OO0mue cBOMCTBA CIEKTPOB COOCTBEHHBIX KOJIEOAHMIT + +
3 Mertonbl onpeeneHns COOCTBEHHBIX YacTOT U (hopM
cOOCTBEHHBIX KoseOaHui
31 Mertonbl onpeeneHns COOCTBEHHBIX YacTOT U (hopM + + + +
' cOOCTBEHHBIX KoseOaHui
4 CoOcTBeHHbIE KoJe0aHMsl CTepKHEH, IITACTUH U 000JI0UeK
41 CobcTBeHHbIE KOJe0aHHs CTepKHENH OCTOSHHOTO + 4 + +
' MTONEPEYHOI0 CEYEHUS
4.2 CoOcTBeHHBIE KOIeOaHMsI TIIACTHH + +
4.3 CobcTBeHHbIE KONeOaHust 00071049k + +
5 PacrnipocTpaneHnue BOJIH B yIIPYTUX Telax
5.1 PacrnipocTpaneHue BOJIH B yIIPYTUX Telax + +
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BecKM,%: | 25 | 25 | 25 | 25 |

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-5

KM-6

KM-7

KoHnTtponbHas padota 1. PacyeT ycTaHOBUBIINXCS BBIHY)KJICHHBIX KOJICOAHUN CTEp)KHEH 0e3
yueta nemmnduposanus (Kontponsnas padota)

KonTponbnas pabota 2. [Ipumenenue meroaa pasioxeHus no ¢opmaM coOCTBEHHBIX KosieOaHUit
JUIS pacyeTa BBIHYKACHHBIX Konebanuii (Kontponbnas padora)

3akmrounTeabHas KOHTpodibHas padota (KoHTposbHas padora)

Bua npoMexkyTo4Hoil aTTecTauMu — JK3aMEH.

Nunexc KM-5 | KM-6 | KM-7
Howep Paznen aucuuninHb KM:
pasjena Henens 4 8 12
KM:
1 VY4er nuccunanuy 3Hepruy npu KosiebaHusx ynpyrux cCUcTeM
11 VY4er nuccunanuy 3Hepruy npu KosiebaHusx ynpyrux cCucTeM +
2 BeiHyx1eHHbIE KOe0aHUsl YIPYTHX CUCTEM
2.1 YcTranoBuBIIKECS KoJIeOaHUs + + +
2.2 HeycranoBuBmimecs konebanus +
3 [Tonepeunslie konebaHMsI POTOPHBIX CUCTEM
3.1 [Tonepeunslie koebaHMsI POTOPHBIX CUCTEM +
4 Konebanus ynpyrux cuctem o1 IeHCTBHEM MOIBHKHBIX
yJIapHBIX Harpy30k
41 Konebanus ynpyrux cuctem moji 1eCTBUEM MOIBHXKHBIX +
' Harpy3ok
4.2 KoinebaHus ynpyrux cucTeMm ImoJi AeUCTBUEM yIapPHBIX HArpy30K +
) [Tapamerpuueckue KojaeOaHus yIpyrux CUCTEM
5.1 [Tapamerpuueckue kojaeOaHUs yIPYTUX CUCTEM +

Bec KM, %: | 25 25 50
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

JInHaMMuKa MallvH

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPHUSTHH TEKYIIEro KOHTPOJS YyCIeBaeMOCTH IO KypPCOBOM
padore:

KM-1 IlpoBepka BblnosiHEHU pa3zaena 1

KM-2 TIpoBepka BBIIIOTHEHUS pa3jena 2

KM-3 IIpoBepka BBINMONHEHTH pa3zaena 3

KM-4 TIlpoBepka BbINIOTHEHUS pa3ena 4

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen KkypcoBoro npoekra/kypcoBoii paboTbl KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Jlis 3a1aHHOM CUCTEMBI 3anucaTh ypaBHEHUS JIBHKEHUS, +
KWHEMATUYECKHE U TMHAMUYECKHE TPAaHIUYHBIC YCIIOBUS
5 [TprMeHUTH METO/ KOHEUHBIX 3JIEMEHTOB Ul OTBICKAHUS +
COOCTBEHHBIX YacTOT M ()OPM 3a/TaHHON CHCTEMBI
MeTto0M HayaabHBIX TAPAMETPOB COCTABUTH YACTOTHOE
3 yYpaBHEHHE U ONPEIEeIUTh HU3IINE COOCTBEHHBIE YaCTOTHI U +
bopmbI
[TpoBecTr HEOOXOIMMBIE BBIYMCICHHS U CPAaBHUTD
4 pe3yabTaThI ONpPEAETICHNUS HU3MIMX COOCTBEHHBIX YaCTOT U +

q)OpM Pa3JIMIHBIMU MCTOJaMU

Bec KM, %: | 10 30 40 20

8 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MepPONPHUATHII TEKYIEro KOHTPOJSA YCHeBAeMOCTH IO KYypCOBOW
pabore:

KM-1 TIIpoBepka BbimonHeHus 1 pazaena

KM-2 TIposepka BbimonHeHus 2,3,4 paznena

Bua npomexyrounoii arrecraumuu — 3anmra KP.

Nunexc KM- | KM-
Howep Paznen kypcoBoro npoekta/KypcoBoi paboTsl KM: L 2
pasnena Henens 8 12
KM:
1 Omnpenenenne cOOCTBEHHBIX 4acTOT U (YOPM 3a/laHHON MEeXaHUUECKOMN +
CHCTEMBI
2 Omnpenenenne 0000IIEHHBIX CHII U COCTAaBICHHE YPAaBHEHHUS BHIHYXICHHbIX +
Kosie0aHui
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Pa3zpaboTka nmporpaMMbl BEIYMCICHUN CTAITMOHAPHON PEaKIIUA CUCTEMBI Ha

MEPUOANYECKOE BO3/ICHCTBUE *
[TocTpoeHHEe aMILTUTYIHO-4aCTOTHON XapaKTEPUCTUKHU IS 3aIaHHOTO +
CEUCHHUS

Bec KM, %: | 40 60
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