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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI NporpamMmbl: CHUCTEMBI TENJI0IHEPTrOCHAOKEHUS TOPOI0B
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPTETUYECKUE CUCTEMbI OBECIIEYEHUSA
AKN3HEJIEATEJIBHOCTHA I'OPOJOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

8 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

8 cemectp - 28 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 85,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
IlepexpecTHbIii on1poc
IIpoBepounas pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K A }I
: J Bragenel, LenruHcKnin AA. o .
[IpenomaBaTelib * Mol [T — Rf4e21614-5helginskyAY-88390ed lenrunckuii
COI'TACOBAHO:
P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
%’K o CseneHva o snagensuye L3N M3K
V) pagoBaTeHLHOH Bnageneyu awo E.Il'.
HpOFpaMMBI WaenTudmKaTop R913dalfa-GashoYG-ebOefeld E.F. FaH_IO
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ilesb ocBOeHUS] AMCHMILIMHBI. SBIISIETCS U3yUYEHHE OCHOB pacueTa M aHaJIM3a PEKUMOB pabOTHI
CUCTEM  OTOIUIEHMS,, BEHTWIILMM, KOHAMLMOHUPOBAHUS  BO3/AyXa, XO34MCTBEHHO-IIUTHEBOTO
BOJIOCHA0KEHUS] 0OBbEKTOB KAlIUTAJIBHOIO CTPOUTENBCTBA. .
3agauM JUCHMINIMHBI
- OBJIQICHUE METOJIaMH cOopa JOMOJHUTEIbHON HH(OPMALMK [UI IPOEKTUPOBAHUS CUCTEM
BHYTPEHHET0 TEeIUIOCHA0KEHHUs1, OTOIJICHNUS], BeHTWIALINY, KOHAUIIMOHUPOBAHUS BO3lyXa U
XO035ICTBEHHO-TIUTHEBOT'O BOJIOCHA0XKEHUS;;
- OBJIQJICHUE METOJIAMH OTPECIICHUS OCHOBHBIX (DAaKTOPOB U MOPSIAKA ONPEACICHUS PACUETHBIX
pPacXo/JI0B TEIJIOBOM 3HEPIUH U PACXOA0B TEIJIOHOCUTENEH Ha TEXHOJIOIMUECKUE HY Kb, OTOIUIEHUE,
BEHTUJISILIMIO, KOHUIIMOHUPOBAHHUE BO3lyXa U ropsiuee BOJOCHA0KEHHUE;.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHIUKATOPA I0CTHKEHUS
KOMIEeTeHIIHH
[TK-2 Criocoben N-1nk-» Cnocoben 3HaThb:
Y4aCTBOBATH B Y4aCTBOBATD B - TEXHOJIOTUYECKHE, SKOHOMUYECKUE,
IIPOEKTUPOBAHUM CUCTEM IIPOCKTUPOBAHUM CUCTEM CaHUTapHBIC X IIPOTHBOIIOKAPHBIC
TEIUIOAHEPTOCHA0KEHUS TEII0PHEPTOCHAOKEHHUS TPeOOBAHHS K PA3THIHBIM TUITAM CHCTEM
rOpOIOB rOpOJIOB BHYTPEHHET0 TeIIOCHA0XKEHN,

OTOINJICHUA, BEHTUJISIITUH,
KOHIUIIMOHUPOBAHUS BO3yXa,
HpOTHBOI[I:IMHOfI BCHTWIOUU U
X035IHCTBEHHO-ITUTHEBOTO
BOJIOCHA0KCHUS,

- TpeOOBaHUSI HOPMATHUBHBIX MPABOBBIX
aAKTOB U HOpMaTI/IBHO-TeXHI/I‘-ICCKI/IX
JIOKYMEHTOB K BUJaM U 00beMaM JIaHHBIX,
HCO6XOI[I/IMI)IX JJIA HpOGKTI/IpOBaHI/Iﬂ
CHUCTEM BHYTPEHHETO TeIIOCHAOKEHUS,
OTOIIJICHUA, BEHTUJISIITUH,
KOHJIMLIUOHUPOBAHUS BO3yXa,
HpOTHBOI[BIMHOfI BCHTWIONUU U

X035 CTBEHHO-IIUTHEBOTO
BOJOCHAOKEHUS;

- OCHOBHBIE (PAKTOPHI U IOPSATOK
OTIpEeJIeTICHUSI PACUETHBIX PACX0JI0B
TEIJIOBOM YHEPTUU U PACX0JI0B
TEIJIOHOCHTEICH Ha TEXHOJIOTHUSCKHUE
HY>X/Ibl, OTOIJIEHUE, BEHTUIISILIUIO,
KOHJIMIIMOHUPOBAHUE BO3yXa U TopsUce

BOJIOCHA0KEHHE.
ITIK-2 Cnocoben U-3nk-2 JleMOHCTPHpPYET YMETB:
y4acTBOBAaTh B IIOHUMAaHHE B3aUMOCBSI3U - OIIPENENATh BUALI M 00HEMBI
MPOEKTUPOBAHUU CUCTEM 3a]1a4 MPOCKTHPOBAHUS U JIOTIOJIHUTEIBHBIX TaHHBIX, HEOOX OIUMBIX
TEII0PHEPTOCHA0KEHUS AKCILTyaTal[Mi CUCTEM AL IPOCKTHPOBAHHUA 3IEMCHTOB U y3II0B
rOpoJIOB TEII0YHEPTOCHA0KECHHUS CUCTEM BHYTPEHHETO TEIIOCHAOXKEHUS,

OTOIUJICHUSI, BEHTUIISLINH,
KOHJIUIIMOHUPOBAHMS BO3/1yXa,
MIPOTUBOJIBIMHOM BEHTUJISILIMU U




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

XO03SIMCTBEHHO-ITUTHEBOT'O
BOJIOCHA0KEHMUS;

- BBIIIOJIHATB PACUYCTHI PACX0JIOB TEILIOBOM
SHEPTUU U PACXOJ0B TEIUIOHOCUTENICH Ha
TEXHOJIOTHYECKHE HYK/IbI, OTOILICHHE,
BEHTHUJISIIINIO, KOHTUITNOHUPOBAHUE
BO3/lyXa M ropsuee BOJOCHA0KCHHE,

- OCYIIECTBIIATh aHAIHU3 COOTBETCTBHS
HMCXOJHBIX JaHHBIX M JAHHBIX 3aJaHUil Ha
MPOSKTUPOBAHKUE YCTAHOBICHHBIM
TpeOOBaHUAM K BHIaM B 00beMaM
IAHHBIX, HEOOXOIUMBIX IS
MIPOCKTHUPOBAHHUS DJIEMEHTOB H Y3JIOB
CHUCTEM BHYTPECHHETO TEIIOCHAOKEHUS,
OTOIUIEHHS, B BEHTHJISALINH,
KOHUIIMOHUPOBAHUS BO3/yXa H
XO03SIMCTBEHHO-IIUTHEBOI0 BOJOCHAOKEHHUS
M XO3SMCTBEHHO-IINTHEBOTO
BOJIOCHA0XKEHUS. .

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuunimHa OTHOCUTCS K OCHOBHOM IpodeccuoHanbHOM 00pazoBaTenbHON nmporpamme CucTembl

TEIJIOPHEProCHAOKEHUsI  TOPOJIOB  (lajee

OI1OI),

HampasiieHus noarotoBku  13.03.01

TCHHOBHepFCTI/IKa U TCIVIOTCXHUKA, YPOBCHb 06pa3OBaHI/IHZ BBICIIICC O6pa30BaHI/Ie - 6aKaJIaBpI/IaT.

Tpe60BaHI/I5[ K BXOIHBIM 3HAHUAM U YMCHHAM:
- 3HaTb MCTO/bI c60pa HOHOHHHT@HBHOﬁ PIH(I)OpM&I.[PIPI JJIL IPOCKTUPOBAHUSA CUCTEM BHYTPECHHCTO
TGHJ’IOCHa6)K€HI/I${, OTOINICHHS, BCHTUIAIWH, KOHAUITUOHUPOBAHHA BO3J1yXa U XO03SiICTBEHHO-TINTHEBOT'O

BOJIOCHAOXEHUS

- YMETb ONPEJENISTh OCHOBHBIE (PaKTOPBI U MOPSIOK pacyeTa pacxo10B TEIUIOBOM SHEPIruu 1
pacxo/10B TEIUIOHOCUTENIEH HA TEXHOJIOTHUECKUE HYXK/IbI, OTOINIEHUE, BEHTUJIALMIO,
KOHAUIIMOHUPOBAaHUE BO3/AyXa U ropsiuee BOJOCHA0KEHUE

Pe3yJ'IBTaTLI O6y‘IeHI/IH, TOJIYYCHHBIC TPU OCBOCHUU JUCHUIIINHBI, HeO6XO,I[I/IMI>I IIPpU BBIITOJIHCHHUN

BBIITYCKHOM KBaJTU(UKALMOHHON pabOThI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOwue ceeneHust 00 6 8 2 - - - - - - - 4 - Camocmoamesibhoe uzyuenue
9HEPreTUIeCKUX meopemuueckozo mamepuana: Visyaenue
cucremax SHEPreTUYECKUX CUCTEM KU3HE0OECIIeUeHUS
JKU3HEo0eceueHUs CUCTEM
11 Haznauenue u 6 2 - - - - - - - 4 - CamocmoamensHoe usyuenue

CTPYKTypa CHCTEM
obecrnieueHus
JKU3HEESATEIIBHOCTH

meopemuyeckozo mamepuana: 3aqaHus
OpHEHTHUPOBAHBI Ha PEIICHNS MUHU3a1a4 110
paszgeny "OOmue cBeeHUS 00 SHEPTETUICCKUX
cucTeMax Ku3HeoOecneyenus'.

Tloozomosxka K ayoumopHvim 3auamuam:
Wzyuenne maTepuanos mo paznery Oomue
CBEZICHUS 00 YHEPTeTUICCKUX CUCTEMaX
JKH3HeoOeceueHrs U OATOTOBKA K
ayIUTOPHBIM 3aHITHIM

Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"O01mue cBeIeHUS 00 YHEPTETUICCKUX
cucTeMax Ku3HeobecneyeHus "
Camocmoamesibnoe usyuenue
meopemuueckozo mamepuana: Padora
BBINIOJTHSIETCS 110 UHAMBUIYaJIbHOMY 3aJIaHUIO.
Jnst mpoBeieHust uccieoBaHus IPUMEHSIETCS
caenytomue nmporpammbl: Math Cad, AutoCAD
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
Marepuana 1o pazaeny O6mme cBeneHus 00
DHEPTETHUECKHUX CHCTEMaX JKH3HeoOeCcTieueHus!
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ITodzomogKa K ayOumopHusimM 3aHAMUAM:
W3y4yenue marepuana no paszaeny "OOmue
CBEJICHHs1 00 DHEPTETUUECKUX CUCTEMAaX
XKH3HeobecneueHus "

2 OTorieHUE 3JaHNH 16 4 6 - 6 - Camocmoamenbhoe uzyuenue
pas3uuHOroO meopemuuecko2o mamepuana: MeTos!
Ha3HAYEHUS COCTAaBIIEHHUS TEILIOBOrO OajaHca 3IaHuii.
2.1 OTorureHue 3MaHIH 16 4 6 - 6 - Omnpenencuue rpaduxa Poccannepa. Pacuer
pas3uuHOro rO/IOBOT'0 MOTPEOICHUSI TETIIOTHI
Ha3HAYEHUS Hzyuenue mamepuanos iumepamypHslx
UCHMOYHUKOB:
[2], cTp. 9 - 39
[4], cTp. 3 - 18
3 CHUCTEeMbI BEHTUIISIIIUN 28 8 8 - 12 - Hoozomoeka domauinezo 3adanus: CXeMbl
BO3/yXa CHUCTEM BEHTHIIAIINHU. PacueT TEemIoBRIX
3.1 CucteMbl BEHTHISALUH 28 8 8 - 12 - Harpy30K CHCTEM BEHTHIISIINU
BO3/yXa H3yuenue mamepuanos iumepamypHsLx
UCHOYUHUKOB:
[1], ctp. 3 -43
4 Cucremsbl 28 6 6 - 16 - IToozomoska K ayoumopHvim 3aHAMUAM:
KOH/IUIIUOHHUPOBAHHUS W3y4yeHue MeTOI0B YBIaXHEHHS M OCYIIKH
BO3/IyXa MPUTOYHOTO BO3/yXa. MeTOoI0B Harpesa u
4.1 Cucremst 28 6 6 - 16 - OXJIaXI€HUS IPUTOYHOTO BO3/yXa.
KOHIUIIUOHHUPOBAHHS H3yuenue mamepuanos iumepamypHsLx
BO3/yXa UCHMOYHUKOB:
[3], ctp. 3 -23
[5], ctp. 44 - 48
[6], cTp. 11 - 22
[7], cTp. 220-225
5 CucteMbl 30 8 8 - 14 - Ilo0z0mo6Ka K npAKMUYeCKUM 3AHAMUIAM:
XO3SHCTBEHHO- CXeMBI CHCTEM XO3IHCTBEHHO-TIMTHEBOTO
MMUTHEBOTO BojiocHaOkeHUs. OnpeieTNHAE PACXOI0B
BOZIOCHAOKEHUS ropsiueii ¥ XOJIOTHON BOJIBI
5.1 CucrteMbl 30 8 8 - 14 -
XO03SHCTBEHHO-
MMUTHEBOTO
BOJIOCHA0KEHMSI
DKk3aMeH 36.0 - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 28 28 0.5 52 335




‘ HToro 3a cemecTp ‘ 144.0 ‘ ‘ 28 ‘ - ‘ 28 ‘ 2 ‘ - ‘ 0.5 ‘ 85.5 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus 06 IHepeeMUYECKUX CUCEMAax HcusHeobecneueHus

1.1. HaznaueHue 1 CTpYKTypa cUCTEM 00eCIeYeHUs )KU3HE e TEIbHOCTH

Ha3nauenue u cTpykTypa cHcTeM OOECHEeUeHHs >KU3HENCSITEIbHOCTH. Pemienue mpobdiiem
3¢ (EeKTUBHOIO MCIIOJIb30BaHUs YHEPrOMATEPUATIOPECYPCOB B TAKUX SHEPrOEMKHX CHCTEMaX Kak:
OTOIJICHHE, BEHTHJISIMS, KOHAUIMOHUPOBAHUE BO3yXa, XO35ICTBEHHO-TUTHEBOE BOJOCHAOKEHHE.
PaccMoTpeHne BONPOCOB aHajdM3a CHUCTEM, COCTABJICHUS SHEPreTUYeCKMX W MaTepUalIbHBIX
0anmaHcoB, pa3padOTKW KOHKPETHBIX CHUCTEM M OOOpYIOBAaHHUS IS MX pealu3aliil C TEXHHKO-
9KOHOMHYECKUM 0OOCHOBAHUEM..

2. Omonnerue 30aHuil pa3iuyHo20 Ha3HAYeHus

2.1. OToruieHue 31aHUI pa3InYHOIro Ha3HAYECHUs

CaHuTapHO-TUTMEHUYECKHE TpeOOBaHUS K BO3AYLIHOW Cpele, OKpY)Kalollled dYeloBeKa B
nomeneHusax. OnpenenacHyue yCIoOBHOW TeMIeparypsl nomenieHus. OnpeneneHue TEIIOBbIX IOTEPh
yepe3 orpaxkiaeHus. Pacxoa TemaoTsl Ha MOJOTPEB HAPYKHOI'O BO3AyXa, MHQUIBTPYIOLIETOCs B
noMerienus. TensoBbiienenuss BHYyTpu mnomelneHuil. TerutoBoit Oamanc nomerieHuit. Pacxon
TCIIJIOTBI HAa OTOIIJICHHUEC HOMGHIGHI/II\/JI. Cucremsbl BO3YyHIHOI'0, BOASAHOI'O, ITAPOBOI0 OTOILIICHUA.
CucreMbl OTOIUIEHUS CO CTYNEHUYaTOW pereHepauuen TeroTel. IlokBapTMpHOE aBTOHOMHOE
TEIIOCHA0KEHHE MHOTO3TAXKHBIX KHJIBIX JOMOB. Cucremsbl IMOKBAPTHUPHOI'0O OTOIUICHUA IIpHU
LEHTPAJIM30BaHHOM TeriocHaOkeHnu. CHUCTeMbl Tra30BOIO OTOIUIEHUS 0€3 NPOMEXYTOYHOI'O
terioHocurens. lloctpoenue rpaduka yacoBoil Harpy3sku Ha oToruieHue. ['ogoBoil pacxon
TEIUIOTHI HAa OTOIJICHUE. .

3. Cucmembvl eHmuiAuUY 8030VXA

3.1. CucreMbl BEHTUIISILIMU BO3/1yXa

Hasnauenue u knaccudukanusi BEHTUISHUOHHBIX cucTeM, OpraHu3aius BO3AYIIHBIX TOTOKOB
U BO3/lyX000MEHa B BEHTWIMPYEMBbIX nomenieHusx. OnpeneneHue HeoOX0AMMOro pacxo/ia Bo3ayxa
JUISL BEHTWISILMM ToMmeleHui. OCHOBHBIE 3JIEMEHTHl BEHTWISALMOHHBIX cucTeM. OnpeneneHue
HOTPeOHOCTH CUCTEM BEHTWJSILIMM B TEIUIOTE UM 3JEKTPOIHEPrHH. YTWIM3alUs TEeIrIoThI
BEHTWJISILIMOHHBIX BbIOpocoB. [locTpoenue rpaduka yacoBoil Harpy3ku Ha BEHTWJISALUIO. ['010BOM
pacxo TEII0Thl Ha BEHTWIALUIO. .

4. Cucmembi KOHOUYUOHUPOBAHUS 8030VXA

4.1. Cuctembl KOHIULIMOHUPOBAHUS BO3/1yXa

Haznauenme wu  wimaccudukanuss  cucreM  KoHauimoHupoBanus — Bo3ayxa  (CKB).
[Tpunnunuansabie cxembl MpoMbiiieHHBIX CKB. TepMoBmaKHOCTHBIE OalaHCHl MOMEIICHUN.
OmnpeznencHre KoNMM4YecTBa W mapameTpoB Bosayxa mpu pacuerax CKB. Tloctpoenne B H-d
quarpaMme  mpoieccoB  o0paboTku  Bo3ayxa. OmpeneneHue TOTPEOHOCTH  YCTaHOBOK
KoHuioHupoBanus Bo3ayxa (YKB) B temnore u xomnome. CUCTEMBI TEIUIO- M XJIaIOCHAOKEHHS
YKB. Paboune nuKIbl XOJIOAUIBLHBIX MAITMH U TEIUIOBBIX HACOCOB. METOANKHU pacueTa u noadopa
ocHoBHBIX aneMmeHTOB CKB (kamopudepsl, Kamepbl OpOIICHHS, XOJOJWUIBHBIE MAIHHBI,
BEHTWJISITOPBI, BO3yXOBOJbI, BO3IyXOpacCHpeleIuTeNbHbIE YCTPONCTBA). 3alMTa OT I[IyMa,
cozmaBaemMoro YKB. Kmaccudukamumss m ocodeHHOCTH OBITOBBIX W ToynmpombiuieHHBIX CKB.
CKB c pa3znenpHbIMU OJIOKaMU JJIs1 PEKUMOB OXJIAXICHUS U HarpeBa Bo3ayxa. Mueeptopasie CKB.
[TpunuunuansHas snektpuueckas cxema CKB. DneprocOGepekeHue B cHCTEMax OTOIUICHUS,
BEHTWISALIMM, KOHJIMLIIMOHUPOBAHUS BO3IyXa.



5. Cucmembl X038UCMEEHHO-NUMbEB020 8000CHADICEHUS.

5.1. CucreMbl X03SHCTBEHHO-IIUTHEBOI'O BONOCHAOKEHUS

Hasnauenue cuctem uentpanuzoBanHoro BojgocHaOxkenus (CLIB). Kmaccuduxamums CILIB.
TpeboBanust k kadectBy Boasl B CLIB. Crpykrypusie cxembl CLIB. IlpunnunuanpHas cxema
CUCTEMBI IICHTPAJIM30BAHHOTO XO3SHUCTBEHHO-IMTHEBOTO BOJOCHAOXKEHUs. THIOBBIE Tpaduku
noTpebsieHus BOJONPOBOAHON BOJBI B KWIJIBIX pailloHaX M Ha MPOMBILIUICHHBIX MPEINPHUSITHSIX.
Koadduiment nepaBHOMEepHOCTH TOTpeOseHus: Bojbl. CyTOUHBI (CMEHHBINH) pacxoj BOIBI Ha
XO035CTBEHHO-ITUTHEBBIEC HYK/Ibl. Pacxo/ BO/IbI 3a CYTKH (CMEHY) HauOOJbIIET0 BOIONOTPEOICHUS.
MakcuManbHBINA (pacdeTHBIN) pacxoy Boabsl. CxeMbl BOJ03a00OpHBIX coopykeHuid. HasHauenue u
NPUHLMIIAAIbHAS CXE€Ma CTaHIMU BOAONOATOTOBKU. CTPYKTYpHOE pe3epBHUPOBAHHE HACOCHOI
cranuuu. KonbueBsle u  paguanbHble HapyKHbIE BOJONPOBOJHBIE ceTH. OnpeneneHue
perynupymoiero oobemMa BOJONPOBOIHON BOJBI B €MKOCTH I XPAHEHUS OYMILEHHOW BOJIBI.
Omnpenenenue moxapHoro 00beMa BOJIbl B €MKOCTH. BUIBI HCITOJIB3yeMbIX €MKOCTEH /ISl XpaHEHUs
OYMIIICHHON BOjbl. Ha3HaueHWe HACOCHBIX CTaHIUMH 1-ro m 2-ro mogbema. TpeOoBaHUsA K
BOJIOBOJIaM W HAPYXXHBIM BOJOIPOBOJHBIM ceTsiM. [IpuHIunuanpHasi cxema BHYTPEHHETO
BOJIONPOBOAA 31aHui. [lociaenoBaTeIbHOCTD OIpeIeIeHHs] MAKCUMAIIbHBIX (PaCYeTHBIX) PAcX0JI0B
BOJIbI 110 y4aCTKaM BHYTPEHHETO BOAOINPOBOAa. OCHOBHBIE TUIIBI TPYOOIIPOBO/IOB, UCIIOIB3YEMBIX B
JKUJBIX, OOIIECTBEHHBIX U MPOU3BOACTBEHHBIX 37aHUsX. OCHOBHBIE 3a/Jlaydl M METOJUKA
TUAPABIMYECKOTO pacueTa BHYTPEHHETO BOAONPOBOAA 31aHNui. OCHOBHBIE CXEMBI MOJOTPEBA BOIbBI
JUISL CHUCTEM TOpsSiYero BoAOCHaOeHus 3aaHuil. CXeMbl TPUCOEAMHEHUS CHCTEM TOpSYero
BOJIOCHAOKEHHUS (OJHOCTYIEHYATash C MapajuleNIbHBIM, JBYXCTYIEHYATasi C IOCJIEI0BATEIbHBIM,
JIBYXCTYyTEHYATasi CO CMEIIAHHBIM MPUCOECIMHEHUEM MOJIOTpEBaTENIell ropsSYero BOJAOCHAOKEHUS).
Wx npeumyiecTBa U HEIOCTATKU. METOIUKH pacueTa CXeM C OJTHOCTYIEHYATHIM MMapajuIeIbHbIM U
JIBYXCTYNEHYATBIM  TOCJEIOBAaTEIbHBIM  TMPHUCOEAUHEHHEM  MOJOrpeBaTese ropsivero
BojlocHaOeHus. [IpucoenrHEeHNE MECTHBIX CHUCTEM TEIUIONOTPEONICHUSI K TEIUIOBBIM CETSM.
TermoBeie nyHKTH. Ha3Hauenue, kinaccudukaiusi, cxeMbl. TeIuioBble TpPyObl B CHCTEMax
TEIUIOCHAOKEHUsI. ABTOHOMHBIE CHCTEMBI TEIJIOCHAOKEHHS. TeIrIodHEepProcCHa0KEHHE KPYITHBIX
MHOTO(YHKIIHOHATHHBIX KOMITJIEKCOB C UCIIOJIb30BAHUEM JIOTIOTHUTEIbHBIX HCTOYHUKOB SHEPTHUH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. ITocTpoenue rpaduka yacoBoi Harpy3ku Ha otorieHue. OrnpeesnieHue roJJoBOro pacxo/ia
TEIUIOTHI Ha OTOIUICHHUE;
2. OnpeneneHne pacueTHOM MOBEPXHOCTH HAarpeBa MoI0rpeBaTeliel Topsiuero
BO/IOCHA0KEHUS ¥ BBIOOpP COOTBETCTBYIOIIMX CTaHIAPTHBIX MOJIOTpeBaTeNeH.
['mapaBianueckuil pacueT CUCTEMbl BOJOCHA0KEHUSI BHYTPHU 3[JaHUS U TIOZ00p HACOCOB;
3. Onpenenenre MakCUMaIbHBIX (PaCUETHBIX) PACX00B XOJOAHOM U ropsiuei BOAbI CUCTEMBbI
XO035ICTBEHHO-TIMTHEBOT'O BOJIOCHA0XKEHUS. BEIOOD CXEMBI TPUCOETMHEHNS CUCTEMBI
ropsiYero BOJOCHA0XKEHHUS K TEIIJIOBBIM CETSIM;
4. Pacuet 1 mobop mojorpepareeif NepBoro U BTOPOro MoJ0rpeBa, KaMep OpoILeHus,
XOJIOAWIBHOW YCTAHOBKH;
5. Onpenenenne KoM(pOPTHBIX MapaMeTPOB BO3/yXa JJIs 3a/laHHBIX YCIOBUU Tpy/a.
[Toctpoenune B H-d nuarpamme mporieccoB 00padoTku Bo3ayxa. Pacder morpedbnoctn YKB B
TEIUIOTE U XOJIOJIE;
6. Onenka 3p¢eKTUBHOCTH UCIIOJIb30BAHUS PELUPKYIISILIUK BO3/1yXa U TETJIOThI
BEHTWJISIIUOHHBIX BEIOpOCcOB. [TocTpoeHne coBMenieHHOro rpaduka 4acoBoil Harpy3Ku Ha
OTOIUIEHHE U BeHTWIALMI0. OnpeieseHne roJJOBoro pacxo/ia TeroThl Ha OTOIIEHUE U
BEHTHJISLHIO;
7. Onpenenenre HEOOXOJUMOTO pacxo/1a BO3Ayxa JJsl BEHTHIALUY noMmeneHus. Pacuer
NOTPeOHOCTH BEHTWIIALMH B TEIUIOTE U DJICKTPOIHEPTHH;
8. HazHaueHue u cTpyKkTypa cucteM obecrieueHus JKu3HeAes TenpbHOCTU. Pemenne mpobiaem
3 PEKTUBHOTO HCIIOJIb30BAaHHSI YHEPrOMaTEPHATIOPECYPCOB B TAKUX SHEPIOEMKUX CUCTEMaX
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KaK: OTOINICHHUC, BCHTUJIAI WA, KOHAUIIMOHUPOBAHUC BO3AyXa, X031 CTBEHHO-IIUTHEBOE
BoZiocHaOkeHneOmnpeeneHrue yCIOBHOM TeMIepaTyphl oMenieHus. PacueT TermioBbx
HOTEph uepe3 orpakaeHus. PacueT pacxoza TEIIOTHI Ha IOJIOTPEB HAPYKHOT'O BO3AYXa,
uHUIbTpYIOIIerocs B nomenienus OnpeeneHne TeIIOBbIAeICHII BHYTPH TOMEIIECHUH.
CocraBieHue TerIoBoro 0ajaHca MOMENIeHUH.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

Hown

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

OOcyxneHne MartepuajaoB Mo Keiicam pasfena "OTOIuieHHE 3JaHUN  Pa3IMYHOTO
Ha3HaueHUI"
OO6cyxxaeHre MaTepualoB 1o keiicam pazzena "CucremMbl BEHTWIALMKA Bo3ayxa'
OO6cyxneHre MaTepuaioB Mo keiicam pasaena "CuctemMbl KOHAUIIMOHUPOBAHUS BO3ayxa"
OO6cyxnenue wmartepualioB 1o Kkeiicam paszena "Cuctembl XO3SIHCTBEHHO-TTUTHEBOTO
BoJIoOcHaOXeHus"

Texyuwuii konmpoaw (TK)

Koncynpranum HampaBieHbl HA MOMy4YE€HUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIBHBIX MEPONPUATHI 0 pazaeny "OOmue cBeAeHUsT 00 YHEPreTUYECKUX CUCTEMAaxX
KU3HeoOecreueHus"

Koncynbranuu HampaBieHbl Ha TOJYYCHUE WHAMBUAYAIHLHOTO 3a/JaHUS JJIS BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pa3aeny "CuctemMbl KOHIUIIMOHUPOBAHUS BO31yXa"
Koncynpranuu HampaBieHbl Ha TOJYYCHUE WHAMBUAYAIBLHOTO 3a/aHUS JJIS BBIMOJTHEHUS
KOHTPOJIBHBIX ~ MeponpusTuii 1o pazgeny "Cucrembl  XO35HCTBEHHO-IIUTHEBOTO
BOJOCHAOKeHHS"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3arutaHupPOBaHHBIE PE3YJIbTAThl OOYUYCHHSI IO JTUCITUTIIINHE Kobr
COOTBETCTBHUU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB n3.1)
1/2]3]4]5
3HaTh:
OCHOBHBIC (DAKTOPHI ¥ TIOPSAOK OMPEIEICHUS PACUETHBIX PACX0JI0B [TepexpecTHsIii onpoc/O01IHe
TEIJTOBOM PHEPTUU U PACXO/I0B TEINIOHOCUTENEH HA TEXHOJIOTUYECKHE V-1 + CBEJICHUS 00 YHEPTETUUCCKUX
HYK/]Ibl, OTOIUICHHE, BEHTHIIALINIO, KOHAUIIMOHUPOBAHUE BO3AyXa U ropsiuee CUCTEMax >KM3HEOOCCIICUCHHS
BOJIOCHAOKEHHE
TpeOOBaHUS HOPMATHBHBIX ITPABOBBIX aKTOB M HOPMATUBHO-TEXHUYECKUX [TpoBepounas padora/CucTemsr
JIOKYMEHTOB K BUJIaM U 00b€MaM JTaHHBIX, HEOOXOIUMBIX JIJIs BEHTWIALIMM BO3AyXa
MIPOEKTUPOBAHMSI CUCTEM BHYTPEHHETO TEIJIOCHAOKEHH S, OTOIUICHUS, NI-1nk-2 +
BEHTHWJIALIMK, KOHIUIIMOHUPOBAHUS BO3/1yXa, TPOTUBOILIMHOMN BEHTUIISIIUU
1 X035ICTBEHHO-TTUTHEBOT'0 BOJIOCHAOKECHHMSI
TEXHOJIOTHYECKUE, IKOHOMHYECKUE, CAHUTAPHBIC U TTPOTHUBOIIOKAPHBIE [IpoBepounas padora/OroruieHue
TpeOOBaHUS K Pa3IMYHBIM TUTIAM CHCTEM BHYTPEHHETO TEeTNIOCHA0KEHHS, V-1 + 31aHUI Pa3IMYHOTO HA3HAYEHUS
OTOIUJICHUS, BEHTUJISAIIUU, KOHTUITMOHUPOBAHKS BO3/TyXa, TPOTUBOILIMHOM
BEHTHJIAIIMK U X031 CTBEHHO-IIUTHEBOTO BOIOCHA0KCHUS
YMeTh:
OCYIIECTBJISTh aHAJIN3 COOTBETCTBUS UCXOHBIX JIAHHBIX M IAHHBIX 3aaHUI [TpoBepounas padbora/Cuctemsr
Ha TMPOEKTUPOBAHNE YCTAHOBJICHHBIM TPEOOBaHUSAM K BUJAM B 0ObeMaM XO03SIICTBEHHO-TIMTHEBOTO
JAHHBIX, HEOOXOAUMBIX JJIS POSKTUPOBAHUS FJIEMEHTOB M Y3JIOB CUCTEM VT-301c2 + BOJIOCHA0KEHHUS
BHYTPEHHETO TeTIOCHA0XKEHUSI, OTOIJICHHS, B BEHTUJISIIUH, '
KOHJIUIIMOHUPOBAHUS BO3/IyXa U XO3MCTBEHHO-IUTHEBOTO BOJIOCHAOKEHUS
1 X035 CTBEHHO-TTUTHEBOT'0 BOJIOCHAOKCHHS.
BBITIOJTHSTH PACUEThl PACXO0JIOB TEIIJIOBOM SHEPTHH M PACXO0JIOB [IpoBepounas pabora/OTtoreHne
TEIJIOHOCUTEJIEH Ha TEXHOJOTUYECKHE HYXbl, OTOIJIEHUE, BEHTUJISLIHUIO, N/I-3nk-2 + 3/IaHU PA3IUYHOTO HA3HAYCHHUS
KOHJIMIIMOHUPOBAHHUE BO3/yXa U TOpsYee BOIOCHAOKCHIE
OTIPEETISATH BUIBI U O0BEMBI TOMOTHUTEIBHBIX JAHHBIX, HEOOXOUMBIX JIJIS VT-301c2 + [IpoBepounas pabora/Cuctembl

MMPOCKTUPOBAHUA 3JICMCHTOB 1 Y3JIOB CUCTCM BHYTPCHHETO

KOHAWIIMOHHWPOBAHUSA BO3AyXa
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TCHJ'IOCHa6)KCHI/IH, OTOILUICHUS, BEHTUIALWH, KOHIUIIWUOHUPOBAaHUA BO31yXa,
HpOTI/IBOI[BIMHOﬁ BCHTUJIALIMN U XO03S1ICTBEHHO-TIUTHEBOT'0 BOI[OCHaG)KeHI/ISI
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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
8 cemecTtp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. O6mue cBeneHust 06 SHEPreTUIECKUX cucTeMax xu3Heooecneuenus (IlepekpecTrplii ompoc)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Oromnenue 3aanuii paznuunoro HazHaueHus ([IpoBepounas paboTta)
2. Cuctembl BeHTHIISIIIMHN Bo3ayxa (ITpoBepounas padota)
3. Cucrembl KOHIUIIMOHUPOBaHUA Bo3ayxa (IIpoBepounas padota)
4. CucteMbl X0341iCTBEHHO-TUTHEBOTO BotocHaOxkeHus ([IpoBepounas padora)

bannpHO-peNTHHIOBasl CTPYKTYpa AUCLUIUIMHBI ABIISIETCS PUIIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

Oxzamen (Cemecmp Ne§)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHUU CEMECTPOBOM U aTTECTAIMOHHOMN COCTABIISIOIINX

B nunnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. BeHTHias11s Bo3/1yXa B MPOU3BOJICTBEHHBIX OOIIECTBEHHBIX U KUJIBIX 3JaHMSIX : yueOHOe
noco0ue 1o Kypcam "DHepreTuyecKkue CUCTeMbl o0ecrieueHus xxusHeaearenbHoctu", "Oromienue,
BEHTWISILIMS U KOHAUIIMOHUpoBaHue Bo3ayxa" / A. S. lllenrunckuii, M. H. Crenanenko, A. C.
Manenkos, 1O. B. fIBoposckuii, Haw. uccnen. yu-t "MOU" ; pen. A. 4. lllenrunckuii. — M. : U3n-
Bo MO, 2017. — 116 c. — ISBN 978-5-7046-1837-9.

http://elib.mpei.ru/elib/view.php?id=9955;

2. llenrunckuii, A. S. CucteMbl OTOTUJICHUS KWIJIBIX, OOIIECTBEHHBIX U TPOU3BOJICTBEHHBIX 3/IaHUN
: yueOHOe TocoOue 1Mo KypcaM "DHepreTuuecKrue CUCTEMbI O0eCTieUeHus KU3HEAeI TeNbHOCTH ",
"OroruieHne, BEHTUISIUS U KOHIUITMOHUPOBAaHKE Bo3ayxa" 1o HanmpasieHuto "Temnosnepreruka"
I A. 5. lenruackuit, Han. uccnen. ya-t "MOU". — M. : U3patensckuii gom MOU, 2012. — 116 ¢. —
ISBN 978-5-383-00684-9.

http://elib.mpei.ru/elib/view.php?id=4060;

3. LlenTpanbHble CUCTEMBbl KOHAULIIMOHUPOBaHUS Bo3ayxa tuna "BE3A" : yue6Hoe mocobue mno
Kypcy "OTomienne, BEHTHIISIIUS U KOHAUIIMOHUPOBAHUE BO3AyXa" 10 HAIIPABJICHUIO
"Temnosnepreruka" / A. JI. Epumos, B. 1. Kocenkos, A. A. MypaBses, [u 1p.], Mock. sHepr. HH-T
(MBU TY). — M. : U3natensckuii jom MOU, 2010. — 72 ¢. — ISBN 978-5-383-00415-9.
http://elib.mpei.ru/elib/view.php?id=1657;

4. TennoBble cXeMbl U 000pyJOBaHUE HEProd3(h(HEKTUBHBIX CUCTEM TEIIOCHAOKEHHUS.
JlaGopaTopHbIi TPakTUKYM : yaeOHOe TTocoOue /Tt BTY30B 1o HampasieHuto 140100
"Terosnepreruka", cnennansHocTsM 140104 "I[IpombinuienHas TerosHepretuka” u 140106
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"DHeproobecneuenue npennpusaTuii” / Mock. sxepr. un-T (MOU TVY) ; Pen. A. 5. lllenrunckwuid, A.
JI. Epumos. — M. : U3marensckuii nom MOU, 2008. — 232 c. — ISBN 978-5-383-00279-7.;

5. enrunckuid, A. . BeHTUIA1MSA U KOHIULIMOHUPOBAHHUE BO3/1yXa B IOMEILEHUSX
IIPOMBINIICHHBIX, OOLIECTBEHHBIX M KUIbIX 3/1aHul : KOHCIIEKT neKuuit o Kypey
"DJHepreTUyecKre CUCTEMbI 00ecTieueH s XKU3HenesATeIbHOCTH . YuebHoe mocodue amst By30B / A.
5. Wenrunckuit, K. b. bopucos ; Pen. B. B. 'anmaktnonos ; Mock. suepr. un-t (MOU TY). — M. :
N3n-Bo MDU, 1999. — 88 c. — ISBN 5-7046-0497-8 : 5.00.;

6. Edbumos, A. JI. [IpomblnuieHHbIE M OBITOBBIE CHCTEMBl KOHIUIIMOHUPOBAHUS : Y4ueOHOe Tocodue
1o Kypcy "OToruieHne,BEeHTUISIMS 1 KOHAMIIMOHUPOBAaHUE BO3AyXa" ISl CTYAEHTOB 110
HarnpasieHuto "Temnosnepreruka” / A. JI. Edumos, B. 1. Kocenkos, U. B. SIkosnes ; Pen. 10. M.
[TaBnoB ; Mock. snepr. ua-T (MOU TY). — M. : U3n-Bo MOU, 1999. — 56 c. — ISBN 5-7046-0442-0
:3.80.;

7. Cokomnos E. .- "Termnoduxanus u TeruioBeie cetu', (9-e u3m., crepeot.), M3naTenscTBo:
"N3narensckuit njom MOU", Mocksa, 2009 - (472 c.)
http://e.lanbook.com/books/element.php?pl1_id=72299.

5.2 JInueH3nOoHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oDecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepmxas, BK u np);

5. Acrobat Reader;

6. AutoCAD/ T Flex CAD (Bepcus A 00y4aromuxcs v npernojaBaTesiei);

7. 7-zip.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPABOYHbIC CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. ba3za nanabix Scopus - http://www.scopus.com

5. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

6. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

8. DuekTpoHHast oTKpbITasi 6a3a 1aHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

9. HaumoHabHBI NOPTAJ OHJIAIH 00y4YeHuns «OTKpbITOE 06pa3oBanue» - hitps://openedu.ru
10. Opunmanbubiii caiit @e1epaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJIupoBaHMIO U
MeTpoJiornu - http://protect.gost.ru/

11. OTkpbITas yHuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HaHMeHOBaHMe
VY4eOHble ayAUuTOpUU IS 3-207, CTeJUIaX Ui XpaHEHUsl KHUT, CTYJ, mKad,
[IPOBEACHUS JICKLIMOHHBIX KomnerotepHslit mKad JUist XpaHeHUs HHBEHTapsl, CTOJ
3aHATUHN U TEKYILETO kiacc kag. "I[ITC" MTACbMEHHBIN
KOHTPOJIA
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VYueOHbBIC ayAUTOPUH IJIS 3-207, CTEJUIX JJI XpaHEHUsI KHHT, CTYJ, mKad,
MIPOBEICHUS TPAKTHUECKUX KommsrotrepHslit mkad 11 XpaHeHUs: UHBEHTApsI, CTOJ
3ansatuii, KP u KII kiacce kag. "I[ITC" MMUCbMEHHBIN
VY4eOHble ayAUTOpUHU IS 3-207, CTEJUIAX JUI XpaHEHUs KHUT, CTYII, IKad,
IPOBECHUS KomnerotepHsiit mkad A XpaHEeHUs] MHBEHTaps, CTOJI
MIPOMEXKYTOUHOU knacc kag. "IITC" MHCbMEHHBIN
aTTecTaluu

Ilomemmenust misa
CaMOCTOSITEIIbHOW PabOThI

HTB-303,
JlexkiimoHHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BEMIAJIKa OIS OJICHKIbI,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHAULMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

B-204, Kabuner
COTPY/AHHUKOB Kag.
HHTC n

CTeJIJIaX, CTOJI Mperno/iaBaTes, CTON s
OPTTEXHUKH, CTYI, MKaQ I JOKYMEHTOB,
mKad 171 0J1eKIbI, KOMITBIOTEP
NIePCOHANIbHBIN, MPUHTEP, XOJIOIUITBHUK

[TomeneHus st XpaHESHUs
000py1I0BaHUS U Y4€OHOTO
WHBEHTApPSs

B-206, Kabuner
COTPYIHHUKOB Kag.
HHTC n

CTYJ, Kad Ui JOKyMEHTOB, CTOJ
MUCbMEHHbIN, KOHAULIHUOHEP, AUIIJIOMHBIE U
KypCOBbI€ pabOThI CTYJIEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SHCPFGTI/I‘ICCKI/IC CHUCTEMBI 00CCIICUCHHS KUBHCACATCIIBHOCTHU T'OPOAOB

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

OO6mue cBeaeHUs 00 SHEPTETUUECKUX cUcTeMax xku3HeoOecniedeHus (IlepexpecTHbii ompoc)
Orormenue 3aanuii pazmuuHoro HazHaueHus (IIposepounas pabota)

Cuctembl BeHTIIIAIMH Bo3ayxa (IIpoBepounas pabora)

Cucremsl KoHIUIIMOHUPOBaHUs Bo3yxa (IIpoBepounas padota)

CucreMsbl X035HCTBEHHO-TUTHEBOTO BojocHa0xeHus (I[IpoBepounas pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuImInHb! KM: 1 2 3 4 >
pasjena Henens 4 4 8 12 16
KM:
1 OO6mue cBeaeHUsT 00 SHEPTETUYSCKUX CHCTEMax
JKU3HE0OeCIIeUeHU S
11 HazHnauenue u cTpykTypa cUCTeM obecrieueHus +
' JKHA3HEIEATEIbHOCTH
2 OTroruieHUE 3JaHUH PA3TMYHOTO Ha3HAYCHHS
2.1 Otomnnenue 3AaHUN Pa3IUYHOTO Ha3HAYEHUS +
3 CucreMbl BEHTUJISINH BO3/1yXa
3.1 Cucrembl BEeHTWIALMH BO3AyXa +
4 CucreMbl KOHTUITMOHUPOBAHUS BO3TyXa
4.1 CucreMbl KOHIUIIMOHUPOBAHUS BO3TyXa +
5 CucreMsl X03HCTBEHHO-IIUTHEBOI'O
BOJOCHA0XEHUS
51 CucTeMbl X035MCTBEHHO-ITUTHLEBOT'O +
' BOJOCHA0XEHUS

Bec KM, %: | 10 10 20 40 20
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