MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: ABPOKOCMH'{QCKHG TEXHOJIOTVH B TCIVIOOHEPIreTUKE U
TEMJIOTEXHHUKE

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
HNCCIEAOBAHUSA PABOYUX MTPOLHECCOB
TEHNJIOOHEPI'ETHMYECKHUX YCTAHOBOK

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MocksBa 2025




NPOI'PAMMY COCTABUII:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
; : Bnageney, CokoJioB B.I1.
[IpenomaBaTelib * Mol [T — R928a03a7-S0kolovVPel-4d1lch7c B.I1. CokonoB
COI'TACOBAHO:
e MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
- CseneHva o snagensuye L3N M3K
PYKOBO,I[I/ITCJ'II) o e Bnaaeneu LWeB4yeHKo W1.B.
00pa3oBaTeILHOM MPOrpaMMbI Moy ¢ Waertagmearon _ RD722806b-5hevchenkolgV-73cba7 N.B. IlleBuenko
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeIly10leI/II/I BBIITYCKarOIICH Brageney Poranes A.H.

kadenpoi Waenagmmaton | RDO56badd-RogalevAN-6233a28D A H. Poraines




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI

Leab ocBOeHUs] AUCHUNJIMHBI. U3YYCHHE METOOB ONTUMHU3AIUHU, UCTIOIb3YEMBIX B WHKEHEPHOU
IMMPAKTHUKE IIPU ITPOCKTUPOBAHUHU, U3TOTOBJICHUU U aHAJIU3C CI)YHKLII/IOHI/IpOBaHI/ISI TCXHUYCCKUX CHUCTEM, U
OCBOCHHE MHCTPYMEHTOB IIPOBEICHHS ONTUMHU3AIMOHHBIX UCCIIEIOBAHUM B COBPEMEHHBIX ITPOTrPAMMHBIX
KOMILJICKCAX.

3amaun QU CHUILIHHBI

- UI3YUCHHUC ONITUMU3AIIUOHHBIX METOA0B, ITO3BOJIAIOIINX OCYIICCTBUTH BBI60p HanuJ1y4dmero
BapuaHTa 0e3 HEIOCPEICTBEHHOM MPOBEPKH BCEX BO3ZMOXKHBIX BAPUAHTOB PEIICHMS MHXCHEPHBIX 3a/1a4,
BO3HHUKAIONIUX HA PAa3JIMYHBIX CTAAUAX KU3HCHHOTO MUKJIA TCXHUYCCKUX CUCTEM UJIKM UX COCTABHBIX
JacTeu;

- 03HAKOMJICHHE C OCOOCHHOCTSIMU OIPEICIICHUSI KOHEYHO-TIEIEBBIX (PYHKIIUI OMTUMU3AINH
TEXHUYECKUX CUCTEM U OCOOCHHOCTSIMH MOATOTOBKY YUCIICHHBIX MOJICIICH JJIs1 IPOBEACHUS
ONTHUMM3AIMOHHBIX UCCJICTOBAaHMIA;

- U3yYCHHUE METOOB OIPEACIICHHUS] KPUTEPHUEB ONITUMH3AINHA TEXHUICCKONH CUCTEMBI HITH €€
YacTu;

- OCBOCHHE UHCTPYMEHTOB CIEIUATU3HPOBAHHBIX MPOTPAMMHBIX KOMILIEKCOB KOHEUHO-
AJIEMEHTHOTO aHaJIu3a JJIs TPOBEACHUS TapaMeTPUUECKON ONTUMHU3AIMHI KOHCTPYKIIUM JIeTaaei
SHEPreTUYECKUX YCTAaHOBOK.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHIUKATOPA 0CTHKEHHSI
KOMITETeHIIH
ITK-3 Cnoco6en Boinoauath | MJI-1mk-3 PaspabareiBaeT 3HATh.
pa3paboTKy u MIPOEKTHO-KOHCTPYKTOpCcKUe 1 | - METOIBI OITUMHU3AINN TCXHUICCKUX
MOJICPHHU3AIHI0 00BEKTOB TEXHOJOTHYECKHE PCIICHUS CUCTEM;
TEIUIOPHEPTETUKH C YUETOM | OOBEKTOB TEINIO3HEPT€TUKH - OCHOBEI OITUMHU3AIIMH 1IDH
COBPEMEHHbIX TIPOBIIEM 1 MIPOCKTUPOBAHUH TEXHUUYECKUX CHUCTEM.
HCIIOJIH30BaHUS
pe3yabTaToB YMCTB.
a9POKOCMUYECKOI - POBOAUTH ONTUMH3ALUIO C IOMOIIbIO
NeSTeNbHOCTH METO/IOB MPOTPaMMHUPOBAHHSI;
- UCTOJB30BaTh METO/IbI KOPPEISIUOHHOTO
U PErpeCcCHOHHOT0 aHaJIu3a Mpu
ONTUMU3ALMHN TEXHUYECKHX CUCTEM.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccCHOHATbHOW —00pa3oBaTelbHON Iporpamme
ABpPOKOCMHUYECKHE TEXHOJIOTUH B TEIJIOdHepreTuke M TerorexHuke (naiee — OIIOIN), nanpaBneHus
noarotoBku 13.04.01 TerutosHepreTHka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHus: BbIclIee 0Opa3oBaHue -
MarucTparypa.

basupyertcs Ha ypoBHe BBICIIET0 00pa3oBaHus (OakaiaBpuaT, CIICIIUATHUTET).

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 OO1me Bonpocsl 36 3 8 - 8 - - - - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
METOJIOB ONITUMHU3ALINN [ToBTOpeHune Marepuana o pasaeny "Oomue
MIPOCKTUPOBAHUS BOIPOCHI METO/I0B ONTHMHU3AIINU
TEXHUYECKUX CHCTEM MPOEKTUPOBAHHS TEXHUYECKUX CUCTEM"
1.1 OO0111Me BOIPOCHI 36 8 - 8 - - - - - 20 - Ilo0zo0moeKka K npaKkmu4eckum 3anamusam:
METOJOB ONTHMM3ALUI W3yuenne maTtepuana mno paszaeny "Oouue
MIPOCKTUPOBAHUS BOIPOCHI METOJIOB ONITHMH3ALIHH
TEXHUYECKUX CUCTEM NPOCKTUPOBAHUS TEXHUIECKHX CHCTEM"
MOATOTOBKA K BBHITIOJIHCHUIO 33/IaHUI Ha
NPaKTUYECKUX 3aHATUAX
Camocmoamenshoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"OO6mIre BOpOCkl METOIOB ONITUMHU3AIIAN
MIPOEKTUPOBAHMSI TEXHHUECKHUX crCcTeM"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], 63-107
2 Teopus 36 8 - 8 - - - - - 20 - Ilodzomoeka K meKyuiemy KOHmMPOJiio:
ONTHUMAJILHOCTH [HoBTOpenue marepuaina no pasaeny "Teopus
2.1 Teopus 36 8 - 8 - - - - - 20 - ONTUMAJILHOCTH"
ONTHMAJIEHOCTH Camocmoamensnoe uzyuenue

meopemuueckozo mamepuana: VIsydenue
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"Teopus onTUMATBEHOCTH"

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[1], 107-182




[2], 107-132

3 MeTo/pI TOCTPOCHUS 36 8 8 - 20 - Camocmoamenvnoe usyuenue
MaTeMaTHYECKHUX meopemuueckozo mamepuana: Vzyuenue
MoOjIeJIei TEXHHUECKHUX JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
CHCTEM "MeToabl TOCTPOSHHS MaTEeMaTHIECKUX
3.1 MeTtomp! moCTpOeHUs 36 8 8 - 20 - MoOJeNel TEXHUUECKUX CUCTEM"
MaTeMaTHYEeCKUX Iloozomoeka K mekywemy KOHmMpoJiio:
MOJENEN TEXHUUECKUX IToBTOpEeHue MaTepuana mo paszaery "MeToasl
CHCTEM MTOCTPOCHHS MaTEeMaTHIECKIX MOJeINei
TEXHUYCCKHUX cUCTEeM"
IloozomoeKka K npAKMuYecKuUM 3aHAMUIM:
Nzyyenne matepuana no pazaeny "Metoabt
MIOCTPOCHUSI MATEMATHUYECKUX MOJIeTIeH
TEXHHUYECKUX CUCTEM'" MOATOTOBKA K
BBIMOJTHCHHIO 33JaHHUI HA TPAKTHYCCKUX
3aHATHAX
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOS:
[2], 151-175
4 OnTuMu3anus npu 36 8 8 - 20 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
MOJICITUPOBAHIH Wzydenne maTepuana mo pa3ueny
TEXHUYECKHUX CUCTEM "OnTEMU3AIHS IPH MOJICITUPOBAHIH
4.1 OnTuMu3aIus npu 36 8 8 - 20 - TEXHUYECKUX CUCTEM'" MOATOTOBKA K
MOJIETUPOBAHUHT BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
TEXHUYECKHX CHCTEM 3aHATHAX
Camocmosmenbroe uzyueHnue
meopemuueckozo mamepuana: izydaenve
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"Onrumu3zanus Ipu MOAEITUPOBaHUU
TEXHUYCCKUX CUCTEM"
Iloozomoeka K meKkyuwiemy KOHmMpOoJiio:
[ToBTOpeHNe MaTepHuaa 1mo pasaety
"Ontumu3zauus Ipu MOAEITUPOBaHUU
TEXHUYCCKUX cUCTEM"
H3yuenue mamepuaios iumepanmypHvlx
UCHOYHUKOG:
[3], 176-228
DK3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemectp 180.0 32 32 0.5 80 335




‘ HToro 3a cemecTp ‘ 180.0 ‘ ‘ 32 ‘ - ‘ 32 ‘ 2 ‘ - ‘ 0.5 ‘ 1135 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUK 110 KYpCOBBIM IpoekTaM/padoraMm; I'K- rpymnoBsie KOHCYIbTallUU IO pa3jienaM
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpois; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue 8onpocwvl Menooo8 ONMUMUZAUUYU NPOEKMUPOBANUS MEXHUYECKUX CUCTeM

1.1. OGuire BOmpockl METOI0B ONITUMHU3AIIUU TPOEKTUPOBAHUS TEXHUUECKUX CUCTEM

[lepexon K KOHEYHO-PA3HOCTHBIM ypaBHeHUsM. Omnepanusi (HOpMaIbHOTO HHTETPHPOBAHMUS.
HcTounukoBble 4wieHbl ypaBHeHUs. OCOOEHHOCTH Pa3HOCTHBIX THAPOJMHAMUYECKHX YpaBHEHUM.
BprurcnuTenbHbINA aaropyuTM.

2. Teopus onmumanbHocmu

2.1. Teopust onTUMAIBLHOCTH

OCHOBBI  ONTUMH3ALMM TPU  NPOCKTUPOBAHMM  TEXHUYECKHX  cucTeM. JIuHeiHoe
nporpammupoBanue. HenmHeliHoe nporpammupoBanue. HenmHelHOe NporpaMMHUpOBaHUE IIPU
HaJIMYUU OTPAHUYECHUM.

3. Memooul NOCHIPOERUA ManmemamuiecKux MoO0eell MEeXHUYEeCKUX CUCTNEM

3.1. MeTo/ibl MOCTPOCHHSI MATEMAaTHYECKUX MOJIETICH TEXHUYECKUX CUCTEM

OCHOBHBIE TIOHSATUS KOPPEJSIUOHHOTO, PErPECCHMOHHOTO W JIUCIIEPCHOHHOTO aHAaJU30B.
VYcnoBus OPUMEHUMOCTH CTAaTHCTHYECKOro aHayiu3a. OIEHKa JOCTOBEPHOCTU PE3YJbTATOB
aHaym3a. BeIOOp mapamMeTpoB CTaTUCTUICCKOM MOJICTIH.

4. Onmuﬂ/tmauuﬂ npu MOd@JluDOSClHZ/ll/l MEeXHUUYECKUX cucnem

4.1. OntuMu3anus Npyu MoJICTUPOBAHUU TEXHUUYECKUX CUCTEM

Kputepun ontumuzanmuu B MamuHOCTpoeHUH. Kiaccudukanys METOJOB ONTHMH3AIINH.
OntuMuzanus TPOU3BOJCTBEHHBIX IMPOIECCOB  METOJAOM JIMHEHHOTO IMPOTPaMMUPOBAHUSA.
[Ipumepsl  oNTUMH3AIMM  TEXHMYECKMX  CHCTEM,  pellaéMble  METOJOM  JIMHEMHOIO
MIpOrpaMMHUPOBAHUS.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Meroas! pemieHns pa3sHOCTHBIX YPaBHEHHI;
. JIn"eliHOEe ¥ HENTMHENHOE MPOrPaMMHUPOBAHUE B ONITUMU3ALINN;
. [IpumeHeHne KOppesIIMOHHOTO U PErPECCHOHHOTO aHaIn3a B ONITUMU3ALINY;
. OneHka JOCTOBEPHOCTH PE3YJIbTaTOB AHAIN3A;
. OnTumMu3zanys MeToI0M JJMHEHHOro MPOrpaMMHUPOBAHUS;
. OnTumu3zanus METOJOM HEJTMHEMHOIO IPOrPaMMHUPOBAHUS;
. Metonpl nuckperusanuu 1uddepeHanbHbIX ypaBHEHU;
. Mcnionp30BaHKEe ONTHMHU3ALMHU [TPH IPOEKTUPOBAHUH TEXHUUECKUX CHUCTEM.

0 3 O\ L K~ W

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxnaenue marepuaioB 1o keiicam pasaena "OOmue BONPOCh METOJIOB ONTHMH3ALNN
MPOEKTUPOBAHUS TEXHUYECKUX CUCTEM"
2. OO6cyxaeHue MaTepHuajoB Mo KelicaMm pazzena "Teopus ontumanbHOCTH"



3. OOcyxaeHne mMarepuaioB IO Kekcam paszzaena "MeToabl MOCTPOSHHsST MaTeMaTHUECKUX

MOJieJIEW TEXHUYECKUX CUCTEM"
4. OOcyxIeHue MarepualioB IO Keiicam pazgena "OnTuMmu3anus MOpd MOACITUPOBAHUU

TEXHUYECKUX cUCTEM"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JUCUUILTUAHEI (B

OueHo4YHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
MHIMKATOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1] 2]3] 4
3HaTh:
OCHOBBI ONITUMU3ALIMH TIPU TPOCKTUPOBAHUH W1 + TectupoBanne/KM-2 «OnTumuzanus npu
-lnk-3
TEXHUUYECKHUX CHCTEM IPOEKTUPOBAHUN TEXHUYECKUX CUCTEM)
METO/bl ONTUMU3AIIMN TEXHUUECKUX CUCTEM N-1nk-3 + Tectupoanne/KM-1 «MeTobl ONTUMU3ALIAN
Ymersb:
HCII0JIb30BAaTh METO/bI KOPPEIALIMOHHOIO U KonTtponbHas padora/KM-3 «KoppensunoHHbIid,
PErpecCUOHHOIO aHajIn3a MPU ONTUMM3ALUN NA-1nk-3 + PErpeCCUOHHBIN aHAIN3 B ONTUMU3ALIMI
TEXHUUYECKHUX CHCTEM
MIPOBOJIUTH ONTUMHU3AIUIO C TOMOILBIO METOJIOB W1 + KonTponbnas pabota/KM-4 «Ontumusanus
-lnk-3

IIPOrpaMMHUPOBAHUS

METOJIOM JIMHEHHOI0 IPOrpaMMUPOBAHUS»




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
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1 «Metoas! ontumuszanun» (TectupoBanue)
2. KM-2 «OnTuMuzanus mpu IpoeKTUPOBAHUU TEXHUYECKUX cucTem» (TectupoBanue)
3. KM-3 «KoppensiuoHHbIH, perpecCHOHHBIN aHanu3 B onTuMuzanumn» (KontponbHas pabora)
4. KM-4 «Ontumu3anys MeTo0M JIMHEHHOTo nporpammupoBaHus» (KortponbHas padoTa)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CECMCCTP.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ABmionuH, E. I'. MonenupoBanue 1 oNTUMH3AIMS IPOMBIIUIEHHBIX TEMJIO3HEPTETUYECKUX
ycTaHoBOK : yueOHUK / E. I'. ApmtonuH. — MockBa; Bonorna : Mngpa-Unxenepus, 2019. — 184 c. —
ISBN 978-5-9729-0297-2.;

2. A. A. Munens, A. A. lllenecros, B. B. Pomanenko- "Metoabl ontumuzanuu”, U31aTenscTBo:
"TYCVYP", Tomck, 2017 - (198 c.)

https://biblioclub.ru/index.php?page=book&id=481034;

3. ABepuenkos B. 1., ®enopos B. I1., Xeiidpen M. JI.- "OcHOBBI MaTeMaTHYECKOTO
MOJIETTMPOBaHUS TeXHUYEeCKUX cuctem", (2-e uza.), M3garenscto: "OJIMHTA", Mocksa, 2011 -
(271 ¢.)

https://e.lanbook.com/books/element.php?pll_id=44652.

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesys;

5. Buneokondepenmnun (Maitng, Coepmxkas, BK u ap).

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(OPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas 6ubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nannbIX )KypHaJioB u3nareianscTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HannoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTanT cryaenra' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

12. IopTaa oTKPHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

13. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUANBbHOI 3aUTHI PD -
https://rosmintrud.ru/opendata

14. Ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHATBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAA H
connabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. ba3a oTKpPBITBHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

16. ba3a oTKpBITBIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

17. dnexTponHas oTkpbIiTas 06a3a naHHbIX ''Polpred.com O630p CMHU" -
https://www.polpred.com

18. Undopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

19. HauuoHaIbHBII MOPTAaJI OHJIAKH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
20. Opuunanbublii caiit MegepaibHOr0 AreHTCTBA 0 TEXHUYECKOMY PeryJIMpOBaHUI0 U
MeTpoJioruu - http://protect.gost.ru/

21. OTKpbITasi yHUBEpPcUTEeTCKasi HHPopManuoHHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

22. OpununanbHblii caiiT MUHHCTEPCTBA HAYKHU U Bbiciiero odopasosanusi Poccuiickoi
®denepamuu - https://minobrnauki.gov.ru

23. OpunmnanbHblii caiiT @eepaabHOI CJIyKObI 10 HA30pY B cepe 00pa30BaHUSA M HAYKH -
https://obrnadzor

24. ®enepanbHblii noprau "Poccuiickoe odpaszosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaHMEHOBaHHe
VY4eOHble ayAUTOpUH IS 11-206, CTOJI MIPEMO0/IaBaTesl, CTOJI KOMIBIOTEPHBIH,
IIPOBEICHUS JICKIIUOHHBIX JlexunoHHas BeIlajKa JUIs OJ1eXK/Ibl, TyMOa,
3aHATUN U TEKYILETO ayAuTOpHUs MYJIbTUMEAUNHBIN IPOEKTOP, YKA3Ka Ja3epHasd,
KOHTPOJIA JI0OCKa MapKepHas IepeiBUkKHas, KOJIOHKH,

KOHAWIMWOHEP, HHCTPYMCHTHI IJIA
MPAKTUYCCKUX 3aHATHI

YueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS KommbrotepHslit Tym0a, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA

MIPAKTUYCCKHUX 3aHATHH, KJ1acc MapKepHas IepeIBIKHAs, KOJIOHKH,
KP u KII KOHIUIIHOHED, HAOOPHI AEMOHCTPAIIMOHHOTO

000pyI0BaHuUs, THCTPYMEHTHI JIJIs
MIPAKTUYECKUX 3aHATUN

VYyeOHble ayAUTOPUH IS [1-205, CTOJI MIPENO0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUS KomnbrorepHsii TymOa, MyJIbTUMEIUHHBIN POEKTOP, TOCKA
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MPOMEKYTOUHOMN Kjacc MapKepHas MnepeIBUkKHasl, KOJIOHKH,
aTTeCcTalNu KOHIUIIHOHED, HAOOPHI AEMOHCTPAIITMOHHOTO
000pyI0OBaHUsI, THCTPYMEHTBI JJIs
MPAKTUYECKUX 3aHITUI
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIH,
CaMOCTOSITEITLHON pabOTHI JlexmmonHast BeILIAJIKa JUIsl OJIeXKAbl, KOMITbIOTEPHAs CETh C
ayAuTOpUs BBIXOJ0M B UHTEpHET, KOMITBIOTEP
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
[Tomernienus njs 111-206, CTOJI MPENo1aBaTeNsl, CTOJI KOMITbIOTEPHBIH,
KOHCYJIbTUPOBAHUS JlexmmonHast BeILIaJIKa JUIsl OJIeXKAbI, TymMOa,
ayAuTOpUs MYJIbTUMEIUINHBINA TPOEKTOP, YKa3Ka Jla3epHasi,

JIOCKa MapKepHas IepeiBUkKHAas, KOJIOHKH,
KOHIULIMOHEDP, UHCTPYMEHTBHI IS
MIPAKTUYECKUX 3aHATUN

ITomentenus mis
XpaHeHus: 000py10BaHuUs
1 y4eOHOro MHBEHTaps

11-107/2, Cknan
yueOHOro
unseHTtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HCCJ’I@I{OB&HI/I}I pa6OIII/IX IMPOHCCCOB TCINIOOHCPTCTUICCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-1 «Metoasr ontumuzaiun» (TectupoBaHue)

KM-2 «Ontumusanus npu OpoeKTUpOBaHUU TexHudeckux cucrtem» (TectupoBanue)

KM-3 «KoppensiuoHHbIi, perpecCHOHHBIN aHam3 B ontuMu3anun» (KontponasHas padbora)
KM-4 «OnTuMu3anus METo10M JUHEWHOTo porpammupoBanus» (KoHTponbHas pabota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 OO61re BONpocsl METOJOB ONTUMHU3ALUN IPOEKTUPOBAHUS
TEXHUYECKUX CUCTEM
11 OO61re BONpocsl METOJ0OB ONTUMHU3ALIUU IPOEKTUPOBAHUS +
' TEXHUYECKUX CUCTEM
2 Teopus oNTUMATBEHOCTH
2.1 Teopust onTUMaNbHOCTH +
3 MeTobl TOCTPOEHUS] MaTEMATUYECKUX MOJETeH
TEXHUYECKHUX CUCTEM
31 MeTobl TOCTPOEHUS] MaTEMAaTUYECKUX MOJETeH +
' TEXHUYECKHUX CUCTEM
4 OnTuMu3anus Mpu MOACTHPOBAHNN TEXHHUECKUX CHCTEM
4.1 OnTumuzanus Npu MOAEIUPOBAHUN TEXHUUECKUX CHCTEM +
Bec KM, %: | 5 15 35 45
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