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

HaumeHnoBanue o6pa3oBareibHoii nporpamMsl: Iludposoe nndopmanonHoe Moge1MpOBaHIe HHAKEHEPHbBIX
CHUCTEeM 3JaHUI U COOPYKEeHUH

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CIIEIIMAJIBHBIE BOIMTPOCHI IPOEKTHPOBAHUS UH KEHEPHbBIX

KOMMYHUKALIUA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

YacThs 00pa3zoBaTe/iLHOM
MPOrPaMMBblL:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
IIpoBepounas padora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
s : Bnageneyu HOpKWHa M.HO.
[IpenomaBaTelib * Mol ¢ WpeHTudkaTop Rde0d4378-YurkinaMY-baccadc M.1O. FOpkuna

COI'TACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K A IO
00pa3oBaTCIbHOU Brageney MackuHCKas A.10. e
HpOFpaMMBI WaeHTudHKaTop 143C5Cf7e-MaSkinSkyaAY-OSﬁdzza MaCKI/IHCKaﬂ

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

3aBez[ylogmﬁ BBIITYCKAIOIIEH EEL] — lepbaTos A,
Ka(bez[pOI/I * Mol ¢ WaeHTuduraTop R6b2590a8-ShcherbatovIA-d9lecl] I/I.A. L]_Iep6aTOB

X a ik,




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI NUCHHUIIJIHUHBI.

W3ydyeHue MeTOIOB pacueTa BO3AyXOpacHpelesieHus Ui

OCHOBHBIX CXCM IOJA4YHW MPUTOYHOI'O BO3yXd, 3allIUTHI OT IyMa BCHTHJIIHUOHHBIX YCTAHOBOK, MCTOJUK
pacueTra CUCTEM ABIMOYIAAJIICHHS XXUJIbIX 1 O6H.[€CTB€HHBIX BHaHHﬁ, BOOSAHBIX CUCTEM IMOXKAPOTYHICHUA.

33[[3‘11/1 AUCHHUIIIMHBI

- OcBoenune IIPUHIUIIOB U CTAHAAPTOB I10 o0ecneyeHnIo KOM(I)OpTHI)IX YCHOBI/Iﬁ B 3JaHUAX U

COOPYKCHUSIX;

- OcBoeHUE UHCTPYMEHTOB pacyeTa u no10opa He0OX0AUMOro 000pYI0BaAHUS;
- OcBoeHue 0COOCHHOCTEN POSKTUPOBAHNUS HH)KEHEPHBIX CUCTEM 3[JaHUI B ClTydyae

BO3HHMKHOBCHUS I1OXKapa.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa n HauMeHOBaHHe
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-1 Cnocoben
pa3pabarbIBaTh POEKTHYIO
U pabouyro TIOKyMEHTALIUIO
WHXXEHEPHBIX CUCTEM
00BEKTOB KallUTAILHOTO
CTPOUTENHLCTBA B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM, C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTB,
JEHCTBYIOINMH
HOPMAaTHUBHO-TEXHUYECKUMHU
JIOKYMEHTaMH, CO3/1aBaTh,
HCII0JIb30BaTh U
COTIPOBOXK/IATh
uH($OPMaIMOHHBIE MOJIENN
00BEKTOB KaIUTAIBLHOTO
CTPOUTENBCTBA U UX
WHKEHEPHBIX CETEH Ha BCEX
3Tanax ux *XU3HEHHOTO
[IMKJIA, & TAaKXKe
KOOPJIMHUPOBATh JEHCTBUS
COMCIIOJIHUTENEN U
orpeaensiTh 001acTh
MIPUMEHEHUS PE3YIHTaTOB
Hay4HO-UCCIIEI0BATEbCKUX
pabor

N/-1nk-1 Pa3zpabareiBaer
MIPOCKTHYIO U pabouyto
JIOKYMEHTAIUIO0 WHKEHEPHBIX
cucreM 00BbEKTOB
KalUTaJIbHOTO CTPOUTENIHCTBA
B COOTBETCTBHHU C
TEXHUUYECKUM 3aJIlaHUEM, C
UCTIOJIb30BaHUEM
COBPEMEHHBIX TPOrPaMMHBIX
CPENCTB, NEHCTBYIOIMMHU
HOPMAaTHUBHO-TEXHHUYECKUMU
JIOKyMEHTaMH ¥ CTaHJapTaMu
u Ou3Hec-mpoleccamMu
OpraHu3aIu

3HATh:
- CocTaB UCXO/AHBIX JIaHHBIX JUIS
pa3pabOTKH MPOECKTHOU TOKYMEHTAIIUU
JUIS. MH)KEHEPHBIX CUCTEM 3/1aHuil;

- CucreMy cTaHapTU3aluy u
TEXHUYECKOI'0 peryJiupoBaHus B
CTPOUTEIIbCTBE;

- TpeboBaHUsI HOPMATHBHO-TEXHUUECKON
JIOKYMEHTAIlMU K BapHaHTaM
TEXHOJIOTUYECKUX U KOHCTPYKTUBHBIX
peLIeHUH 110 IPOEKTUPOBAHUIO
BHYTPEHHUX U MH)KEHEPHBIX CUCTEM.

YMETh:

- OnpenensiTh aIrOPUTM U CIIOCOOBI
pa3pabOTKN OCHOBHBIX TEXHHUECKUX
pelIeHnit TpyU MPOEKTUPOBAHUM CUCTEM B
COOTBETCTBUH C TPEOOBAHUSIMU
HOPMAaTUBHBIX TEXHUYECKUX TOKYMEHTOB;
- OnpenensaTh BapUaHThl BO3MOXKHBIX
MPUHLMITHAIBHBIX CXEM /ISl BHYTPEHHUX
WHXECHEPHBIX CHCTEM;

- OnpenensiTh BO3MOKHOCTb IPUMEHEHHUS
TUIIOBBIX MPOEKTHBIX PELICHU;

- AHAJIIN3UPOBAaTh COBPEMEHHBIE
IPUHLMIIAAIBHBIC PELICHUS MHKEHEPHBIX
CHUCTEM 31aHHUS.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCUTCSI K OCHOBHOM IpodecCHoHanbHOM oO0pazoBaTenbHOl mporpamMme Ludposoe

MH(OPMALIMOHHOE MOJIETMPOBAHUE WH)KEHEPHBIX CUCTEM 3JaHuil u coopyxkeHuil (mamee — OIIOII),
HanpaBieHus: moarotoBku 13.04.01 TerosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 0Opa30BaHUs: BHICIIIECE
o0pasoBaHHe - MarucTparypa.



TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh 3HATh OCHOBBI IPOCKTUPOBAHNS HHKEHEPHBIX CHCTEM 3[JaHUH 110 pa3jesaM OTOIIICHUS,
BEHTHJISIIMH, ABIMOYJAJICHUS M KOHAUIIMOHUPOBAHUS BO3AyXa

- 3HaTh 3HATh METO/IbI PACUETa TEIUIOBOTO M BO3AYIIHOTO OanaHca 34aHui

- 3HaTh 3HaTh TEPMUHOJIOTHIO, OTIPEICIICHUS U NTOKA3aTeIH YHEPreTUIEeCKOM () (HhEeKTUBHOCTH 3/1aHUI

- yMeTh YMETh HCHOJIb30BaTh COBPEMEHHYIO IEPCOHABHYIO KOMIIBIOTEPHYIO TEXHUKY U 00J1a/1aTh
HaBBIKAMU pabOThI Ha HEH

- yMEeTh YMETh BBHIIOJIHATH YEPTEXKHU 3TaHUN U HHKESHEPHBIX CETEH B COOTBETCTBUU C IPUHSTHIMU B
Poccun crangapramu opopmieHus

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNINHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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 IIpuknanHbIie BOIPOCH! 8 3 1 - 2 - - - - - 5 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
(dhopmMupoBaHus [IpopaboTKa JICKITUH, BBITOJHCHHE U
WH)KEHEPHBIX CUCTEM MOJIrOTOBKA K 3amuTe jJab. padoTh
(neneHue Ha CUCTEMBI) Camocmoamenvnoe uzyuenue
1.1 | IlpuxnazHsle BOIPOCHI 8 1 - 2 - - - - - 5 - meopemuuecko2o mamepuana: VIsyaenue
(dbopmupoBaHust JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
HMHXCHEPHBIX CUCTEM "IpuknaaHble BOMPOCH (POPMUPOBAHMS
(meneHMe HA CHCTEMBI) WHKCHEPHBIX CHCTEM (JIe/ICHHE HA CUCTEMBI)"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 45-53
[2], 50-68
2 PacuétsI cereit 13 2 - 4 - - - - - 7 - IlodzomogKa K meKkyuiemy KOHmMpOJo:
BO3YXOBOJIOB U IToBTOpenne maTepuana mno pasaeny "Pacdyérsr
TPyOOIPOBOIOB ceTeil BO3IyX0BOIOB U TPYOOIIPOBOAOB (pacuéT
(pacu€t ceueHwid, CcedeHwuii, baaHCUpoOBKa)"
OaJlaHCUPOBKA) Camocmoamenvnoe uzyuenue
2.1 Pacuétsl ceteit 13 2 - 4 - - - - - 7 - meopemuyueckozo mamepuana: Vzyuenue
BO3/1yXOBOJIOB U JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
TpyOOIIPOBOZOB "Pacuérsl ceTeil BO31yXOBOJIOB U
(pacuér ceueHuii, TpyOOIPOBOJIOB (pacuéT ceucHUH,
GayaHCHpOBKa) OanaHcupoBka)"
H3yuenue mamepuanog 1umepamypubix
UCIOYHUKOB:
[1], 87-99
[2], 12-22
3 [IpuxitagHBIE BOIIPOCH 13 2 - 4 - - - - - 7 - Iloozomoexa Kk ayoumopHoviM 3anAmMuAM:

BBIOOpA MHKXEHEPHOTO

ITpopaboTKa JEeKINH, BEIOJHEHUE U
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000pyI0BaHUs B
CHCTEMaX BEHTUIIAIMU
U OTOIICHUS

MOJITOTOBKA K 3aluTe J1a0. paboThI
IToozomoeka K npaKmuuecKum 3anamusim:
W3yuenue maTepuana mo pasuaeiy

3.1 IIpuknanHble BOIPOCH 13 7 "ITpuknaaHbIe BOIPOCH BBIOOpA HHKEHEPHOTO
BBIOOPA HHKEHEPHOTO 000pyIOBaHUS B CHCTEMAaX BEHTHWIIALINN U
000pynoBaHUs B OTOIUIEHHA" MTOJATOTOBKA K BBITIOIIHEHUIO
CHCTEMaxX BEHTWILNN 3a7aHUi Ha IPAKTHIECKUX 3aHATHIX
Y OTOIIJICHUS H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 113-123
[2], 23-46
4 OcHOBBHI 8 5 Ilo0z0mo6Ka K KOHMPOILHOU padome:
peryiupoBaHus B W3y4yenue marepuaioB no pazzaeiry OCHOBBI
WH)KEHEPHBIX CUCTEMAX pEryJIMpoBaHuUs B MH)KEHEPHBIX CHCTEMaX U
4.1 OcHOBBHI 8 5 MOJIrOTOBKA K KOHTPOJIbHOW paboTe
peryinupoBaHus B Camocmoamenvroe usyuenue
WH)KEHEPHBIX CUCTEMAaX meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"OCHOBBI PETYJIMPOBAHUS B HHKEHEPHBIX
cucremax"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 54-58
[2], 56-88
5 Cucrema 19 10 Camocmoamensnoe uzyuenue
JIBIMOY JAJICHUSI meopemuyuecko20 mamepuana: zyuenue
5.1 Cucrema 19 10 JIOMOJIHUTENILHOTO MaTepuaia o pasjieny
JBIMOYAJICHUS "Cucrema apIMoOynaneHus"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], 89-93
6 CucteMa BOJISHOTO 14 8 Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
I0KapOTyIIEHUS IoBTopenue matepuana no pasgeny "Cucrema
6.1 CucteMa BOJISHOTrO 14 8 BOJIIHOTO MOXapoTyIeHus"
MOXKapOTYIICHUS Camocmoamenvroe usyuenue

Hmeopemuyeckozo mamepuana: Vzyuenue
JOIOJTHUTENEHOTO MaTepHaa 1o pasJieny
"CucTema BOJISHOTO OXKAPOTyIIeHNs"

H3yuenue mamepuanos numepamypHuix
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UCHOUYHUKO6:

[2], 95-102
7 3amuTa OT myma 19 3 - 6 - 10 - Camocmoamenvhoe usyuenue
7.1 3amura oT myma 19 3 - 6 - 10 - meopemuuecko20 mamepuana: N3yuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o paseiy
"3amura ot mryma"
8 Boznyxopacnpenenesu 14 2 - 4 - 8 - Ilo020mo6Ka K KOHMPOILHOU padome:
e W3ydeHne MaTepHaoB 10 pa3aerry
8.1 | BosmyxopacmpeneneHn 14 2 - 4 - 8 - Bozngyxopacnpenenenue 1 MoAroToBKa K
e KOHTPOJIBHOM paboTe
Camocmoamensnoe uzyuenue
meopemuueckoz0 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"Boznyxopacnpenenenue"
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 935

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTaIlMK TIO pa3ienaM
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTpodb; [TA — npomexyrouHas

aTTeCTaluAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpuxnadmnvle 60npocblt PopMupo8arHUs UHIHCEHEPHBIX cUCmeM (OeleHue Ha cucmembl)

1.1. IIpuknaanbie Bopockl pOPMUPOBAHUS HHKEHEPHBIX CHCTEM (JIeJICHHE Ha CUCTEMBbI)
OcHOBHasi TEPMUHOJIOTUS U ONpeleseHUs. BHYTpeHHHE HMH)KEHEpHBIE CHCTEMBI, UX 0030p,
JeMoHcTpanus npumepos. Lenu u 3agaun Kypca..

2. Pacuémui cemeil 6030yx080008 u mpybonpogo0oes (pacuém cevenuil, baiancuposka)

2.1. Pacué€Tthl ceTelt BO3IyXOBOOB M TPYOOIIPOBOIOB (pacuéT ceueHui, OalaHCUPOBKA)
[IpoekTupoBaHWE WHKCHEPHBIX CETEH BO3AYXOBOJIOB U TPYOONPOBOJOB sl  3IaHHIA
Pa3InYHOTO Ha3HAYCHUSI.

3. HDMKJZGOHble B80NpPoOCyHI 6bl60pa UHIMNCEHEPHO20 060DV@0661HM}1 6 cucmemax 6eHmuiAayuu u
OomonnieHus

3.1. IlpuknasHbie BOMPOCHI BEIOOpA HHKEHEPHOTO 00OPYAOBAaHUS B CUCTEMAaX BEHTUIISALIUU H
OTOIUICHHUS
Br100p nHkeHEpHOr0 000py10BAHHUS C IOMOLIBIO IPOrpaMM M000pa, METOABI IOAOO0pA.

4. Ocnosuvl pecyaupoedHusl 6 UHIICEHEPHDBIX cucniemax

4.1. OCHOBBI peryaMpoBaHus B MH)KEHEPHBIX CHUCTEMaX
CriocoObl  peryJupoBaHUsl pacxoja TEIJIOHOCUTENEH, MCIOJIb30BaHUE aBTOMATHKH IS
NOoJEpKaHUS HEOOXOAUMBIX [TapaMETPOB.

5. Cucmema ovimoyoaneHus

5.1. Cucrema AbIMOYJAJIEHUS
[TpuHIMN pacueTa CUCTEMBI IBIMOYJAJIEHUs, TOANOP B IU(TOBBIE MIAXTHI, CO3AAHNE TOXKAPHBIX
OTCEKOB, T0100p 000PYIOBAHHUS.

6. Cucmema 80051020 noastcapomywuerHuA

6.1. Cucrtema BOASIHOTO MOKapOTYILIEHUS
Pacuet cripuHKIIEpOB.

7. 3awuma om wyma

7.1. 3amura oT nryma
YpoBeHb 1IymMa, OCHOBHBIE akycTHueckue cBeneHus s cucteM OBK, cmocoOwr 3ammTsl OT
IymMa, UCIojIb3yeMoe 000py10BaHHUE.

8. Bozoyxopacnpedenenue

8.1. Bo3gyxopacnpenenenue
[TpuMepbl  pacueToB BO3AYyXOpacmpeleNeHHsl H  I[MOI00pa  BO3MYXOpacHpeneTuTebHBIX
YCTPOMCTB TSI 3JaHUN PA3IMYHOTO Ha3HAUCHUSI.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

. O030p BHYTPEHHHUX WHXEHEPHBIX CETEH 3/IaHUN;

. Pacuer ceuenuit BO3/1yXOBOJI0OB, MX OaJTaHCHUPOBKA;

. [Ipumep npoeKTUPOBaHUS CUCTEMbI KOHAUIIMOHUPOBAHUS BO3AYXa;

. Pacyer cucremsl JpIMOyJalIeHUs U3 KOPUAOPOB U IOMELIEHUI B MHOTOATaKHOM 3aHHH;
. Pacuer pacxosaa Bo3yxa, HEOOXOAUMOTrO AJIs OJJA4U MIPH MOXkKape Ha JIECTHUYHYIO KIIETKY;
. Ocobennoctu pacuéra moamnopa B maxry audra;

. Pacyer cripuHKJIepHOI CHCTEMBI MTOKAPOTYIICHHUS;

. O61mMe NpUHLMIIBI TPOEKTUPOBAHUS IIIYMOU30JIALUHY;

. AKyCTHYECKHI pacyeT MPUTOYHON YCTaHOBKHU;

10. Knaccudukanus IpuTOYHBIX CTPYH, BO3AYXOPACTIPEACIUTENN U METOAUKA UX PacyeTa;
11. IIpumepsl pacy€TOB BO3TyXOpACIPEICICHUS ISl CUCTEM BO3AYIIIHOT'O OTOIUJICHHUS,
BEHTWISIIIAK U KOHJIUIIMOHUPOBAHUSI.

O 00 1 N DN B W —

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

Howmep paznena aucrurivHs (B

O1eHOYHOE CPEACTBO

3arIaHupOBaHHbBIE PE3YIbTATHI 00yUEHUS nlo JUCLUIUINHE Konst cootsercTaum ¢ 1.3.1) (THII 1 HAHMCHOBAHIC)
(B cOOTBETCTBUU C pazaenoM 1) HHKATOPOB |— (2345678

3HaTh:

TpeOGoBaHMsI HOPMAaTHBHO-TEXHHUYECKON TOKYMEHTALUH K [IpoBepounas

BAPUAHTAaM TEXHOJIOTMYECKUX U KOHCTPYKTUBHBIX PELICHUN N-1nk1 o e o e I pabota/lIpoBepounas pabora

110 IPOCKTUPOBAHUIO BHYTPEHHHUX U MHKCHEPHBIX CHCTEM No2

CucrteMy cTaHIapTU3ALNU U TEXHUIECKOTO PETYIUPOBAHMS B [IpoBepounas

CTPOUTEIILCTBE N-1nk1 + 0+ + |+ pabora/lIpoBepounas pabora
Ha TEMUHOJIOTHIO

CocTaB NCXOHBIX JaHHBIX JJIsI pa3pabOTKU MPOEKTHOM [TpoBepounas

JOKYMEHTAIMHU JIJISl UH)KEHEPHBIX CUCTEM 3/IaHUI N-1nka + |+ |+ |+ pabora/IIpoBepounas padora
Ha TEMUHOJIOTHIO

YMersb:

AHaNM3UPOBATH COBPEMEHHBIE PUHIMITHAIBHBIEC PEIICHUS KontponbHas

WH)KEHEPHBIX CUCTEM 3JIaHUS N-1nk1 + |+ |+ pabora/KontponpHas pabota
Nel

OnpenensTb BO3MOKHOCTh IPUMEHEHUS TUITOBBIX MTPOEKTHBIX KonTtponbHas

pelienuit W-1nk- + |+ |+ [+ + ]+ pabora/KonTtpoibsHas pabora
Ne2

OmnpenensTh BApHAHTHI BO3MOXHBIX MTPUHITUITHAIBHBIX CXEM KontponsHas

IUI BHYTPEHHUX MH)KEHEPHBIX CUCTEM N-1nk-1 |+ |+ |+ |+ ]+ pabota/KonTposnpHas pabora
Ne2

OmnpenensTs aNropuT™ U CrocoObl pa3pabOTKH OCHOBHBIX KonTtponbHas

TEXHUYECKUX PELICHUH P MPOEKTUPOBAHUH CUCTEM B V-1 AR U R R S R I paborta/KonTponbHas padoTa

COOTBETCTBHUH C TPEOOBAHUSIMU HOPMATHBHBIX TEXHUYECKHIX
JIOKYMEHTOB

Nel
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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
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas padora)
3. IIpoBepounas pabora Ha TeMuHosoruto (Ilposepounas pabora)
4. IlpoBepounas padora Ne2 (IIpoBepounast paboTta)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka omnpezensercs MO0 COBOKYIMHOCTH Ppe3yJIbTaTOB TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH B
cootBeTcTBUU C [lonoxeHnem o OamibHO-peRTUHIOBOM cucteme s cryaeHToB HUY «MOW».

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

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

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Anrukaiin, [1. A. PexynepatusHbie TersiooOMenHble annapatsl / [1. A. Antukaiin, M. C.
AponoBuy, A. M. bakiacto. — M-JI : 'ocaneprousnar, 1962. — 232 c.;

2. A. B. Ununnanaes- "OntuMu3aius KOMIIAKTHBIX MIACTUHYATO-PEOPUCTHIX TETNTIO0OOMEHHHUKOB:
MIpUMEpHI pacueTa U cripaBouHble Matepuansl", M3natensctBo: "HoBocuOupckuit
rocy/apcTBEeHHbIN TexHu4Yeckuil ynusepcuret", HoBocubupck, 2017 - (224 ¢.)
https://biblioclub.ru/index.php?page=book&id=576630.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAaCPOCTPaHseMo€e MPOrpaMMHOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxongepenuuu (Maiinn, Coepaxas, BK u np).

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/
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7. ba3za nannbix Web of Science - http://webofscience.com/

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

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

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

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. KypuaJjsl American Institute of Physics - https://www.scitation.org/

13. Kypuaasl American Physical Society - https://journals.aps.org/about

14. ba3a nannabix u3aareanscrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nanubiii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. KypuaJjs! n3nareanctsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL m3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypnaun Institute of Physics (IOP), Beauxoopuranus - https://iopscience.iop.org/
21. Kypnaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. TlatenTHas 6a3a Orbit Intelligence kommanun Questel - https://www.orbit.com/

23. Kypnaas! uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbIx auccepramnuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index

25. KKypnausi Kypuaiasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypuax Science - https://www.sciencemag.org/

28. Kypuaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. Kypnaasl no xumun Thieme Chemistry Package komnanumn Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans m3nareabcrsa Wiley - https://onlinelibrary.wiley.com/

32. Dnexkrponnas o6udanoreka MOU (b MIMN) - http://elib.mpei.ru/login.php

33. MopTau oTKpbITHIX JaHHBIX Poccuiickoii @exepamnuu - https://data.gov.ru

34. ba3za oTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COLUATbHOI 3aIUThI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX JaHHBIX NPO(eCCHOHATBHBIX CTAHIAPTOB MUHHCTEPCTBA TPYAa U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHMCTEPCTBA IKOHOMHUYECKOro pa3putus PO -
http://www.economy.gov.ru

37. bBa3a oTkpbITHIX 1aHHBIX Pocunmonuropunra - http://www.fedsfm.ru/opendata

38. DaexkTpoHHas OTKpbITas 6a3a fanubix ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmanuonHo-cnpaBounas cucrema «Koneke/Texakenep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAIH 00yuennst «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Odunuanbublii caiit @eepajbLHOrO AareHTCTBA M0 TEXHUYECKOMY PeryJTHpOBaHUIO U
MeTpoJioruu - http://protect.gost.ru/
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42. OTKpbITast yHUBepcUuTeTcKast HH(popManuoHHas cuctema «POCCHUS» -

https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U Bbiciiero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
44, Opunnanbublii caiit PenepaibHOM CJIYyKO0bI 10 HAA30pY B cepe 00pa30oBaHUs U HAYKH -

https://obrnadzor

45. denepanbublii moprana "Poccuiickoe odpaszoBanue' - http://www.edu.ru
46. Undopmuo - https://www.informio.ru/
47. AHO «Poccus — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaUMCHOBaAHHUC
Y4eOHbIe ayAUTOPHH IS I'-408, Yyebnas rapTa, CTOJ NpernoaBaTes, CTyl, T0CKa
MIPOBEJCHUS JIEKIIMOHHBIX ayuTopus MeJoBas, MyJIbTUMEAUMHBIN POEKTOP,

3aHATUI U TEKYILIETO
KOHTPOJIA

9KpaH, 10CKa MapKepHas

Y4eOHbIC ayAUTOPHH TS
MIPOBEICHUS TPAKTHYCCKUX
3aasatuii, KP u KII

I'-407, YuebHas
ayJUTOpUs

InapTra, CTOJ nmpenoaaBareiisd, CTyJl, JOCKa
MCJI0Bas

YuebHble ayIUTOPUH IS
IIPOBEICHUS
MIPOMEXKYTOUHOU
aTTecTalluu

I'-407, YueOnas
ayIUTOpHS

IapTra, CTOJ nperuoaaBares, CTyJl, I0CKa
McEJI0Bas

ITomentenus miis

HTB-303, JleknuoHHas

CTOJI KOMHBIOTGpHBIfI, CTYyJI, CTOJI

CaMOCTOSITENTEHOU PabOTHI ayuTopus NUCbMEHHBIN, BEIlIaJIKa JAJIs OJIEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WNHTepHeT, KOMIIBIOTEDP IEPCOHAIBHBIN,
IPUHTEP, KOHJUIMOHED
ITomemenus s B-104-5, CTOJI, CTYJI, KA AJs JOKYMEHTOB,
KOHCYJIbTUPOBaHUs IIpenonaBarenbckas KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
kad. "TMITY" HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
JIOKYMEHTBI, ’KYpHaJbl, KHUTH, YUeOHUKH,
nocoOust
ITomemenus a1 XxpaHeHU B-02, Apxus CTEJIJIaX Ul XPAaHEHUsl KHUT, CTOJI JUIs

o0opy0oBaHus U y4eOHOTO
WHBEHTapA

paboTHI ¢ JOKYMEHTaMHU, CTYJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHCHH&HBHBIG BOIIPOCHI ITPOCKTUPOBAHNA NHIKCHCPHBIX KOMMYHI/IKaHI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 TIlpoBepounas pabora Ha Temunojoruto (IIposepounas pabora)

KM-2 Konrponsnas padora Nel (Konrponbuas pabora)

KM-3 TIlIpoBepounas padora Ne2 (IIpoBepounas pabora)

KM-4 KontposbHas padota Ne2 (KonTposbHas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4
paznena Henens 6 8 14 16
KM:
1 [TpuknaaHbie BOMpockl HOpMUPOBAHIS HHKEHEPHBIX
cUCTEM (JIeJICHUE Ha CUCTEMBI)
11 [TpuknaaHabie BOMpockl HOpMUPOBAHIS HHKEHEPHBIX + + +
' CUCTEM (JIeJICHUE Ha CUCTEMBI)
2 Pacuérsl ceteit BO3yX0BOIOB U TPYyOOIIPOBOJIOB (pacyeT
ce4YeHHH, OaTaHCUPOBKA)
21 Pacuérsl cereil BO31yX0BOJIOB ¥ TPYyOOIIPOBOJOB (pacuér + + + +
] CeueHHi, 6aJaHCHPOBKA)
3 [TpuknaaHbie BOMPOCHI BEIOOpA MHKEHEPHOTO
000pYyIOBaHUS B CHCTEMaX BEHTHWISIIIAM M OTOTUICHUS
31 [TpuknaaHbie BOMPOCHI BEIOOpA MHKEHEPHOTO + + + +
' 000pyI0BaHUS B CUCTEMaX BEHTHJISIIIUI M OTOTUICHUS
4 OCHOBBI peryIupOBaHUs B HHKEHEPHBIX CUCTEMAaxX
4.1 OCHOBBI PeTyJIUpPOBaHNS B MH)KEHEPHBIX CUCTEMAX + + + +
5 Cucrema apIMOy1aIeHUs
51 Cucrema npIMOyIaTeHUS + + +
6 Cucrema BOISIHOTO MOXKAPOTYIIEHUS
6.1 CucremMa BOISHOTO TOXKapOTYIIECHUS + + +
7 3amuTa OoT Iryma
7.1 3amura oT Iryma + + +
8 Bosznyxopacnpenenenue
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8.1

Bosnyxopacnpenenenue

Bec KM, %:
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