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

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmbl . CucTeMbl TEMJIOIHEPTOCHAOKeHHsI TOPOI0B
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
PASPABOTKA U SKCILIYATAIHUSA TOPOJACKUX UH) KEHEPHBIX

CUCTEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

7 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemectp - 77,5 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

7 cemectp - 0,5 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHMs] AUCHUNJIMHBI. W3ydeHHE OCOOCHHOCTEH pa3pabOTKH W (DYHKIIMOHMPOBAHUS
WHXCHEPHBIX CHCTEM TOPOJIOB C YYETOM Ha YHEPTETHYCCKHUIA U YKOJIOTUYECKUN TPOPUIH TOpo/Ia.

33[{3‘11/1 AUCHHUITIMHbI

- OBJIAAICHUC OCHOBAMU MPOCKTUPOBAHUA U SKCILIyaTallu CUCTEM I'OPOACKOI'o TGHJIOCHa6)K€HI/ISI,
3JICKTpOCH8.6}KeHI/I$I, BO,I[OCHa6)K€HI/I5I U BOJOOTBCIACHHUH. .

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHI !

Koa m HauMeHOBaHHue
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[1K-2 Cniocoben
y4acTBOBATh B
MPOEKTUPOBAHUU CUCTEM
TEIJIO?HEProCHAOKEHUS
ropoJIOB

N1-2nk-2 Y4acTByeT B
IIOATOTOBKE MPEAIPOECKTHON U
IIPOEKTHOM TOKyMEHTallUU

3HATh:
- TEXHOJOTMUECKHE, SKOHOMHYCCKHE,
CaHUTAPHBIC U MPOTUBOTIOKAPHBIC
TpeOOBaHUS K Pa3IMYHBIM TUIIAM CHCTEM
BHYTPEHHET 0 TEINIOCHA0KEHMUS,
OTOIUICHUS, BEHTHJISAIIMH,
KOHJIMIIUOHUPOBAHUS BO3/TyXa,
MPOTUBOJILIMHON BEHTUJISILIMKM U
XO03SMCTBCHHO-IIUTHEBOTO
BOJOCHA0KEHHS.

- OCHOBHBIE ()aKTOPBI U MOPSTIOK
OIpe/IeICHUs PaCYETHBIX PACXO/I0B
TEIJIOBOM HEPTUU U PACX0JI0B
TEIUIOHOCHUTEJIEH Ha TEXHOJIOTHYECKHE
HYX]IbI, OTOIUICHUE, BEHTHIISIIIUIO,
KOHJIMLIHOHUPOBAHHUE BO3yXa U ropsiyee
BOJOCHAOKEHUE;;

- TpeOOBaHUSI HOPMATHUBHBIX MPABOBBIX
aKTOB Y HOPMATHBHO-TEXHUYECKUX
JIOKYMEHTOB K BUJaM U 00beMaM JIaHHBIX,
HEOOXOIUMBIX ISl POEKTUPOBAHUS
CHUCTEM BHYTPEHHETO TeIIOCHAOKEHUS,
OTOILICHUS, BEHTUJISAIIHH,
KOHJIMLIMUOHUPOBAHUS BO3yXa,
MIPOTUBOIBIMHOM BEHTUJISIIIUU U
XO03SHUCTBEHHO-IIUTHEBOTO
BOJOCHAOKEHUS ;.

YMETB:
- OTIPENIENATh BUIBI U 00BEMBI

JOTIOMHUTENLHBIX TaHHBIX, HEOOXOIUMBIX
JUISl IPOEKTUPOBAHMS JIEMEHTOB U y3JI0B
CHCTEM BHYTPEHHETO TeIJIOCHAOKEHNUS,
OTOIICHHS, BEHTHJISIINH,
KOHJIUIIUOHUPOBAHUS BO3TyXa,
MPOTUBOIBIMHOM BEHTUJISILIUU U
XO3SIMCTBEHHO-ITUTHEBOTO
BOJOCHA0KEHHS.

- BBITIOJTHATH PacUeThl PACXO0B TETIOBON
SHEPIUU U PacX0J0B TEIUIOHOCUTENEH Ha
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHI U

TEXHOJIOTHYECKHE HYK/IbI, OTOILICHHE,
BEHTHUJISIIINIO, KOHTUITMOHUPOBAHHE
BO3/lyXa M ropsvee BOJOCHA0KCHHE;,

- OCYIIECTBIIATh aHAIU3 COOTBETCTBHS
HMCXOJHBIX JaHHBIX M JAHHBIX 3a/laHUil Ha
MPOSKTUPOBAHKUE YCTAHOBICHHBIM
TpeOOBaHUAM K BHJIaM B 00beMaM
IAHHBIX, HEOOXOIUMBIX IS
MIPOCKTUPOBAHHMSI SJICMEHTOB U y3JIOB
CHUCTEM BHYTPEHHETO TeIIOCHAOXKEHUS,
OTOIUIEHHS, B BEHTHJISALINH,
KOHIUIIMOHUPOBAHUS BO3/yXa H
XO03SIMCTBEHHO-IIUTHEBOI0 BOJOCHAOKEHHUS
M XO3MCTBEHHO-IINTHEBOTO
BOJIOCHA0KEHMS;.

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW IpodheccuoHanbHOM 00pa3zoBaTenbHO nporpamme CrucTeMsl
TeIUIOdHEprocHadkeHuss ropoaoB  (mamee —  OIIOIl), wampaeimenus moarotoBku  13.03.01
TermnosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa3oBaHUE - OaKalaBpHaT.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:

- YMETb YMETh OIpeIesTh OCHOBHBIE ()aKTOPHI U MOPSIOK pacyeTa pacxoA0B TEIIOBOM SHEPTUU U
pacxo/10B TEIJIOHOCUTENIEH HA TEXHOJIOTUYECKUE HYK/IbI, OTOIUICHUE, BEHTHIISIITUIO,
KOHIUIIMOHUPOBAaHUE BO3AyXa U ropsiuee BOAOCHAOKEHNE

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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 POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HUKKII | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O6uiue ceeaeHus 06 16 7 4 - 4 - - - - - 8 - ITo0zomoeKa K npaKmuuecKum 3anamusim:
SHEPreTHUECKUX W3yuenne maTtepuana mno paszaeny "Oouue
cHcTeEMax CBEJICHUS 00 SHEPIeTUUCCKUX CUCTEMaX
JKM3HEO0eCTICUCHUS *Ku3HeoOecreueHus" MoAroToBKa K
11 Hasnauenue u 16 4 - 4 - - - - - 8 - BBIIIOJIHCHUIO 33JaHUM HA IPAKTUYECKUX
CTPYKTYpa CHCTEM 3AHATUAX
obecrieyeHus Camocmoamesibnoe usyuenue
JKM3HENESTEIbHOCTH meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
"O01mue cBeIeHUS 00 IHEPTETUICCKUX
cucTeMax Ku3HeobecneyeHus "
2 OroluleHue 31aHui 24 6 - 6 - - - - - 12 - Ilo0zomoeKka K npakmuueckum 3anamuam:
Pa3IMIHOTO Wzyuenne maTepuana mno paszaeny "OTorieHne
Ha3HAYEeHUS 3MAHUIA PA3TUYHOTO Ha3HAYCHHS'" TOATOTOBKA K
2.1 OroluleHne 31aHui 24 6 - 6 - - - - - 12 - BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
Pa3IMIHOTO 3AHATUAX
Ha3HAYEeHUS Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"OromieHue 31aHUI pa3IMyHOro Ha3HaueHus"
3 CucteMbl BEHTHIISIIUH 20 6 - 6 - - - - - 8 - IloozomosKka K npaKkmuuecKum 3aHamusim:
BO3]lyXa N3zyuenne maTepuana no pasgeny "Cucremsl
3.1 CucTeMbl BEHTHISIIAH 20 6 - 6 - - - - - 8 - BEHTWJISILIMM BO3]lyXa'" MOATOTOBKA K
BO3yXa BBITTOJTHEHUIO 33JJaHUI HA MIPAKTHYCCKIX

3aHATHUIX
Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"CucTteMbl BeHTHISILIMY BO3AyXa"

4 CucteMbl 24 8 - 8 - 8 - Ilo0z0mo6Ka K npaKmuuecKum 3aHAMUIM:
KOHJTUITHOHUPOBAHUS W3zyuenue maTepuana mo paszaeny "CucreMbl
BO3/yXa KOHIUIIHUOHUPOBAHHUS BO3IyXa'" MOJTOTOBKA K
4.1 Cucrembl 24 8 - 8 - 8 - BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
KOHIUITOHUPOBAHHUS 3aHATHUAX
BO3yXa Camocmosamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaerry
"CucTeMbl KOHANIIMOHUPOBaHMA Bo3ayxa'
5 Cucremsbl 24 8 - 8 - 8 - Iloozomoeka K npaKmuuecKum 3anHsamusim.:
X0349HCTBEHHO- Wzyuenne matepuana mno paszaeny "Cucremsl
MUTHEBOTO XO03HCTBEHHO-IIMTHEBOIO BOAOCHAOKEHHS"
BOZOCHAOKEHUS MTOATOTOBKA K BBITTOJHEHUIO 3aJaHUH Ha
5.1 Cucrembl 24 8 - 8 - 8 - MPaKTHYECKUX 3aHITUSIX
X03SIICTBEHHO- Camocmoamenbroe uzyueHnue
MMUTHEBOTO meopemuueckozo mamepuana: 3ydcnue
BOZOCHAOKEHUS JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"CHCTEMBI X03IMCTBEHHO-TTUTHEBOT'O
BoJOCHAOXeHUA"
H3zyuenue mamepuanos iumepamypHbix
UCHOYHUKOS:
[1], 22-84
DK3aMeH 36.0 - - - 05 - 335
Bcero 3a cemecTp 144.0 32 - 32 05 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBu1yanpHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIUM 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHas padora; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




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

1.1. HazHaueHue U CTpYKTypa CUCTEM 00€CIIeUEHUS KU3HEAESITEeIbHOCTH

Ha3nauenue u cTpykTypa cHcTeM OOECHEeUeHHs >KU3HENCSITEIbHOCTH. Pemienue mpobdiiem
3¢ (EeKTUBHOIO MCIIOJIb30BaHUs YHEPrOMATEPUATIOPECYPCOB B TAKUX SHEPrOEMKHX CHCTEMaX Kak:
OTOIUJICHHE, BEHTHJISIMS, KOHAUIIMOHUPOBAHUE BO3/lyXa, XO35CTBEHHO-TUTHEBOE BOJOCHAOKEHHE.
PaccMoTpeHne BONPOCOB aHajdM3a CHUCTEM, COCTABJICHUS SHEPreTUYeCKMX W MaTepUalIbHBIX
0anmaHcoB, pa3padOTKW KOHKPETHBIX CHUCTEM M OOOpYIOBAaHHUS IS MX pealu3aliil C TEXHHKO-
9KOHOMHUYECKUM OOOCHOBAHHUEM...

2. Omonuienue 30anull pa3iu4io20 HA3HAYeHUs

2.1. OromieHue 3aaHUI pa3IMYHOTO HA3HAYEHUS

CaHuTapHO-TUTMEHUYECKHE TpeOOBaHUS K BO3AYLIHOW Cpele, OKpY)Kalollled dYeloBeKa B
nomeneHusax. OnpenenacHyue yCIoOBHOW TeMIeparypsl nomenieHus. OnpeneneHue TEIIOBbIX IOTEPh
yepe3 OorpakaeHus. Pacxon TEIIOTHI Ha MOJOTPEB HAPYKHOTO BO3AYyXa, WHOWIBTPYIOIIErocs B
noMerienus. TensoBbiienenuss BHYyTpu mnomelneHuil. TerutoBoit Oamanc nomerieHuit. Pacxon
TEIUIOThl Ha OTOIUIEHHWE NoMeleHuil. CHCcTeMbl BO3AYIIHOIO, BOJSHOTO, IapOBOr0 OTOIUICHMS.
CucreMbl OTOIUIEHUS CO CTYNEHUYaTOW pereHepauuend TermnorTel. IlokBapTMpHOE aBTOHOMHOE
TEIUIOCHA0KEHNE MHOTO3TAXHBIX JKUJIBIX JOMOB. CHCTEeMBbl MOKBAPTHUPHOTO OTOIUIEHUS IIpU
LEHTPAJIM30BaHHOM TeriocHaOkeHnu. CHUCTeMbl Tra30BOIO OTOIUIEHUS 0€3 NPOMEXYTOYHOI'O
terioHocutens. lloctpoenue rpaduka yacoBod Harpy3sku Ha oToruieHue. ['ogoBoit 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 ToMmeleHuil. OCHOBHBIE 3JIEMEHTHl BEHTWISLMOHHBIX cucTeM. OnpeneneHue
HOTPeOHOCTH CUCTEM BEHTWJSIIMM B TEIUIOTE UM 3JEKTPOIHEPTHH. YTUIM3alUs TEIOThI
BEHTWJISILIMOHHBIX BbIOpocoB. [locTpoenue rpaduka yacoBoil Harpy3ku Ha BEHTWJISALUIO. ['010BOM
pacxo TEIoThl Ha BEHTWIALHUIO. ..

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 KolMW4yecTBa W mapameTpoB Bosayxa mpu pacuetax CKB. Tlocrpoenne B H-d
quarpaMme  MpoiueccoB  o0paboTku  Bo3ayxa. OmpeneneHue TOTPEOHOCTH  YCTaHOBOK
KoHuioHupoBanus Bo3ayxa (YKB) B temnore u xomnome. CUCTEMBI TEIUIO- M XJIaIOCHAOKEHHS
YKB. Paboune nuKIbI XOJIOAUIBHBIX MAITUH U TEIUIOBBIX HACOCOB. METOAMKHU pacueTa u noadopa
ocHoBHBIX dneMeHTOB CKB (kamopudepsl, Kamepbl OpOIICHHUS, XOJOIWIbHBIC MAIIWHBI,
BEHTWJISITOPBI, BO3yXOBOJbI, BO3IyXOpacCHpeleIuTeNbHbIE YCTPONCTBA). 3alMTa OT I[IyMa,
cozmaBaemMoro YKB. Kmaccudukamumss m ocodeHHOCTH OBITOBBIX W ToynmpombiuieHHBIX CKB.
CKB c pa3znenpHbIMU OJIOKaMU IJIs1 PEKUMOB OXJIXKACHUS U HarpeBa Bo3ayxa. MueBepropueie CKB.
[TpunuunuansHas snektpuueckas cxema CKB. DneprocOGepekeHue B cHCTEMax OTOIUICHUS,
BEHTWIALIMM, KOHIMLIMOHUPOBAHUS BO3/1yXa..



5. Cucmembl X038UCMEEHHO-NUMbEB020 8000CHADICEHUS.

5.1. CucreMbl X03SHCTBEHHO-IIMTHEBOI'O BOIOCHAOKEHUS

Hasnauenue cuctem uentpanuzoBanHoro BogocHaOxkenus (CLB). Kmaccuduxamus CIIB.
TpeboBanust k kadectBy Boasl B CLIB. Crpykrypusie cxembl CLIB. IlpunnunuanpHas cxema
CUCTEMBI IIEHTPAIIM30BAHHOTO XO3SHCTBEHHO-ITUTHLEBOTO BOJOCHAOXKEHUs. TuIOBbIe Tpaduku
noTpedsieHus BOJONPOBOJHON BOJIBI B JKWJIBIX pailOHaXx M Ha MPOMBIIIJICHHBIX NPEANPUATHUSIX.
Koadduiment nepaBHOMEepHOCTH TOTpeOseHus: Bojbl. CyTOUHBI (CMEHHBINH) pacxoj BOIBI Ha
X03SIICTBEHHO-TTUTHEBBIE HYK/Ibl. Pacxo/1 BO/IbI 32 CyTKH (CMEHY) HauOOJIbIIer0 BOJOMOTPEOICHHUS.
MakcuManbHBINA (pacdeTHbIN) pacxo Boabsl. CXxeMbl BOA03a00pHBIX coopykeHuil. HazHaueHue u
NPUHLMIIAAIbHAS CXE€Ma CTaHIMU BOAONOATOTOBKU. CTPYKTYpHOE pe3epBHUPOBAHHE HACOCHOI
cranuuu. KonbueBsle u  paguanbHble HapyKHbIE BOJONPOBOJHBIE ceTH. OnpeneneHue
perynupymoiiero 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 BOJOINPOBOJIHBIM ceTsM. [IpuHIMNUanpHas cxema BHYTPEHHETrO
BOJIOMNPOBOAA 31aHui. [lociaenoBaTeIbHOCTh OINpeieeHHs] MAKCUMAIIbHBIX (PACYETHBIX) PAcX0I0B
BOJIbI 110 y4aCTKaM BHYTPEHHETO BOAOINPOBOAa. OCHOBHBIE TUIIBI TPYOOIIPOBO/IOB, UCIIOIB3YEMBIX B
JKUJBIX, OOIIECTBEHHBIX U MPOHU3BOJACTBEHHBIX 3MaHUsAX. OCHOBHBIE 3aladyl U METOJUKa
TUAPABIMYECKOTO pacueTa BHYTPEHHETO BOJONPOBOAa 31aHuii. OCHOBHBIE CXEMBI MOJOTPEBA BOJIbI
JUISL CHUCTEM TOpsSiYero BoAOCHaOeHus 3aaHuil. CXeMbl TPUCOEAMHEHUS CHCTEM TOpSYero
BOJIOCHAOKEHHUS (OJHOCTYIEHYATasi C MapauIeNIbHBIM, JIBYXCTYIIEHUYATas C IOCJIEI0BATEIbHBIM,
JBYXCTYyTEHYATasi CO CMEIIAaHHBIM MPUCOEIUHEHUEM MOJI0TpeBaTeNIell ropsYero BOJAOCHAOKEHUS).
Wx npeumyiecTBa U HEIOCTATKU. METOIUKH pacueTa CXeM C OJTHOCTYIEHYATHIM MMapajuIeIbHbIM U
JIBYXCTYNEHYATbIM  TIOCJEIOBATENIbHBIM  IMPUCOCIUHEHHEM  MOJAOTpeBaTeliel  ropsyero
BojlocHaOeHus. [IpucoearHEHUE MECTHBIX CHUCTEM TEIUIONMOTPEOSICHUSI K TEIJIOBBIM CETSIM.
TermoBeie nyHKTH. Ha3Hauenue, kinaccudukaiusi, cxeMbl. TeIuioBble TpPyObl B CHCTEMax
TEIUIOCHAOKEHUsI. ABTOHOMHBIE CHUCTEMBI TEINIOCHAOKEHHs. TermodHeprocHab)eHne KPYITHBIX
MHOTO(YHKIIHOHATHHBIX KOMITJIEKCOB C UCIIOJIb30BAHUEM JOTMIOJIHUTEIBHBIX HCTOUHUKOB SHEPTHUH. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH

. 'mapaBanueckuil pacueT ceTu BOAOOTBEACHHUS ¢ HcIoab30BaHueM Zulu Drain;

. M'mapaBnuueckuii pacyeT ceTu BoIOCHAOXKEHHS ¢ Hcnoiib3oBaHueM Zulu Hydro;

. TermoruapaBIMYecKuii pacyeT TEIIOBON ceTH ¢ ucmoib3oBanueM Zulu Thermo;

. [loctpoenue rpaduka 37eKTpUUECKUX HArPy30K rOpo/a;

. PacueT Harpy30k cucTeMbl 3J1€KTPOCHAOKEHMS,

. TeruioBbie GataHChl TOPOIOB Pa3HOW YHCIEHHOCTH;

. IToctpoenue rpaduka TEIIOBBIX Harpy30K ropo/a;

. Pacyer Harpy30k cUCTEM OTOIJICHUS], TOPSYETO U XOJIOITHOTO BOJIOCHAOKEHHUS JIJIs1 pa3HbIX
TUIOB 3JJaHUH (3KUJI0€, aAMUHUCTPATUBHOE, IPOMBIIIJICHHOE)..

01N N KW~

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnaenue MarepualoB Mo Kkeiicam pazaena "OOmme cBeleHUs 00 SHEPreTHYECKHX
CHCTEMAaX Ku3HeoodecneueHus "

2. OOcyxneHue warepualioB MO Keicam pasnena "OTomieHHE 3JaHUA Pa3TUYHOTO
Ha3HaueHU"
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CY)KJIEHUE MaTEPHAJIOB 110 KelicaM pasnena "CHUCcTeMbl BEHTHIIAINU BO3IyXa
06 y HC n

JIEHHE MaTEPHUAJIOB I10 KeiicaM pas3ien HMCTEMBI KOHIUIIHOHUPOBAHUS BO3.
O06c¢c eHHe MaTepHajioB Mo KericaM paszzena "Cucre 0 0 OBa o3ayxa"
5. OOcyxneHue wmaTepuanioB mo Keidcam pazgena "CHCTEMBI XO3SCTBEHHO-TTUTHEBOTO
BoxocHaOxeuusa"

~ow

Texywui koumpoas (TK)

1. Koncynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3a[aHUS JJIS BBHIIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pa3jaeny "OTorieHue 31aHuil pa3auyHoro Ha3HayeHus "

2. Koncynpranuu HampaBlieHbl HA MOJIyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zaeny "CuctemMbl BEHTUISILIMM BO3yXa"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYEHHE WHIUBUAYATbHOTO 3a/1aHus JUIS BBIMOJTHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "CucteMbl KOHAULIIMOHUPOBAHUS Bo3ayXxa"

4. KoHCynbTallUM HaIpaBJICHbl HA MOJTYYEHHE WUHIUBUIYATbHOTO 3a/aHUs JUISl BBITOJIHEHUS
KOHTPOJIbHBIX ~ MeponpusiTuii 1o  pazgeny "Cucrembl  XO35SHCTBEHHO-TIUTHEBOTO
BoJocHaOXeuusa"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3armiaHupOBaHHBIC PE3yIbTaThl 00YUCHUS 10 JUCITUIUINHE Konst
COOTBETCTBUHU C
(B COOTBETCTBUH C pa3zeiioM 1) HMHJIUKaTOpOB n3.1)
1/2]3]4]5

3HaTh:
TpeOOBaHUS HOPMATHUBHBIX MPABOBBIX AKTOB M HOPMATHBHO-TEXHUYCCKUX [TepexpecTHbIii onpoc/Oomme
JOKYMEHTOB K BUJaM U 00beMaM JIaHHBIX, HEOOXOAMMBIX IS CBEICHHSI 00 YHEPreTUICCKIX
MPOSKTUPOBAHHUS CHCTEM BHYTPEHHETO TEIIOCHA0KEHUS, OTOTUICHHS, NI-2nk-2 + CHCTEMAX JKU3HEeOoOeCcIeyeHU
BEHTWJISIIINH, KOHAWIIMOHUPOBAHUS BO3/TyXa, POTUBOABIMHON BEHTHUIISIIIN
M XO3SHICTBEHHO-IIUTHEBOTO BOJIOCHA0KEHHUS;
OCHOBHBIE (DAKTOPHI U TIOPSIIOK OIPEEIICHHS PACUETHBIX PACXO0B [epexpectHsrii onpoc/ObmHMe
TEIJIOBOM HEPIHH U PACXOJIOB TEINIOHOCUTEIICH Ha TEXHOJIOTHYECKHE VJ1-2mc N CBECHHS 00 SHEPreTHYECKHUX
HYK]IbI, OTOIUICHHE, BEHTHIIALINIO, KOHANIIMOHUPOBAHUE BO3AyXa U TOpsIee CHCTEMAX JKU3HEO0ECIICUESHUS
BOJIOCHA0OKEHHE;
TEXHOJIOTUYECKHE, SKOHOMUYECKUE, CAHUTAPHBIC M IIPOTHBOIIOKAPHBIC [IpoBepounas pabora/CucteMbl
TpeOOBaHUS K Pa3IMYHBIM TUTIAM CHCTEM BHYTPEHHETO TEeTNIOCHA0KEHHS, BEHTUJISIIIMM BO3yXa
OTOILICHU, BeHTI/IJ'IiHH/II/I, KOHJIUIIMOHNPOBAHUS BO3yXa, IPOTUBOABIMHON | ] J-2m1kc-2 + + | TIposepounas pa6ora/Crcrems:
BEHTHJISIIIMHU U X035HCTBEHHO-ITUTHEBOTO BOJOCHAOKEHHUS. XOBSHCTBCHHO-IHTHEBONO

BOJOCHAOKEHUS
YMmerThb:
OCYIIIECTBIATH aHAIU3 COOTBETCTBHUS UCXOIHBIX JAaHHBIX U JAHHBIX 33 JaHUN [IpoBepounas pabora/OToruieHne
Ha TIPOSKTUPOBAHNE YCTAHOBJIICHHBIM TPEOOBAaHUSAM K BHJIAM B 00beMaM 3JIaHUH PA3IMYHOTO HA3HAYCHHUS
JTAHHBIX, HEOOXOIUMBIX JJISl IPOEKTUPOBAHHUS HIIEMEHTOB U Y3JI0B CUCTEM VIT-2012 + |+
BHYTPEHHETO TETUIOCHA0KCHHUS, OTOIIJICHHS, B BEHTHJISIIUH, ’
KOHJUIIMOHUPOBAHUS BO3IyXa U XO3SHUCTBEHHO-ITUTHEBOTO BOJJOCHA0KECHHUS
U XO3IMCTBEHHO-ITNTHEEBOI'O BOJOCHAOKEHHUS;
BBITIOJHSATH PacyeThl paCX0/I0B TEIIJIOBOM YHEPTHH U PACXOJIOB [IpoBepounas pabora/OToruieHue
TETJIOHOCHUTENICH Ha TEXHOJIOTHUSCKHE HYXKIBI, OTOTUICHUE, BEHTHIISAIUIO, 3JIaHUH PA3IMYHOTO HA3HAYCHUS
KOHJUIIMOHUPOBAHKE BO3/yXa U ropsiuee BOAOCHAOKEHNUE; W1-2mic-2 + + Tposepounas pa6ota/CrcTemsI

KOHJTUITIOHUPOBAHHUS BO3TyXa
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OIIPECACIIATh BUABI U 00BEMBI JOITIOJIHHUTCIJIbHBIX JaHHBIX, HCO6XOI[I/IMBIX JJIA
MPOCKTUPOBAHUA 3JICMCHTOB U Y3JIOB CUCTCM BHYTPCHHETO

TCHJ'IOCHa6)KCHI/IH, OTOILICHUS, BEHTUIALIWH, KOHIUIIWUOHUPOBaHUA BO3yXa,
HpOTHBOI[BIMHOﬁ BCHTUJIALIMN U X031 CTBEHHO-IIUTHEBOT'O BOI[OCHaG)KeHI/ISI.

N-2nk-2

[TpoBepounas pabora/CucTemsl
KOHAWIIMOHUPOBAHUS BO3AyXa

11




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 peanmuzanuu: [TuceMeHnHas padbota
1. Oromnenue 3aanuii paznuunoro HazHaueHus ([IpoBepounas paboTta)
2. Cuctembl BeHTHIIIIIMHN Bo3ayxa (ITpoBepounas padorta)
3. Cucrembl KOHIUIIMOHUPOBaHUA Bo3ayxa (IIpoBepounas padota)
4. CucteMbl X0341iCTBEHHO-TUTHEBOTO BotocHaOxeHus ([IpoBepounas padora)

Dopma peanuzanuu: YcrHas popma
1. O0uiue cBeneHus 00 SHEPreTHYECKUX cucTeMax sxuzHeoodecneuenus (IlepexpectHslit ompoc)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALlMOHHOMN COCTAaBIISIFOIIMX

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 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. l'openxuna I'. A., Kopuesckas 0. B., Ymakosa U. I'.- "MHXeHepHbIE CUCTEMBI BOJIOCHAOKEHHS
u BonootBeneHus", MznarenbctBo: "Omckuii TAV", Omck, 2020 - (154 ¢.)
https://e.lanbook.com/book/153548.

5.2 JIMueH3MO0HHOE 1 CBOOOIHO pacnpocTPpaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. CIO "TIpomerteit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiinn, Coepmxas, BK u mp).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcuTeTcKkas 6M0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi Gubauoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. Daexrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomemeHus

Homep aynutopuu,

OcHaeHue
HAaUMECHOBAaHUEC
VYyeOHbIC ayIUTOPUU IJIS 3-207, CTEJUTAX ISl XpaHEHUs KHUT, CTYJI, ImKad,
MPOBEACHUS JIEKIMOHHBIX KomrnbrorepHblit

3aHATUH U TEKYIIEero
KOHTPOJIS

kiace kag. "I[ITC"

mkad A1 XpaHESHUS] HHBEHTApPS, CTOJ
MMUCbMEHHBIN

VYyeOHbIC ayIUTOPUU IJIS
MPOBEICHUS TPAKTUYECKUX
3apsatuit, KP u KII

3-207,
KommnsrorepHslii
kiace kag. "I[ITC"

CTEJUTAX ISl XpaHEHUs KHUT, CTYJI, mKad,
mkad A1 XpaHESHUs] HHBEHTApPSI, CTOJ
MMUCbMEHHBIN

VY4eOHble ayAUTOpUHU IS

I'-408, Yuebnas

napra, CTOJ nmperuoaaBareiid, CTyJl, JOCKa

MIPOBEICHUS ayJIUTOpUs MEJIOBas, MyJbTUMEIHHHBIN IPOCKTOP,
MIPOMEKYTOUHOM JKpaH, I0CKa MapKepHas
arrecTanuu
ITomemenus nis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHOM paOOThI KoMriproTepHbIii

YUTAJIbHBIN 321

NMCbMEHHBIN, BELIAIKA IS OJEXKIbI,
KOMIIBIOTEpHAsI CETh C BBIXO/I0M B
HNHTepHeT, KOMIIBIOTEP MEPCOHAIIBHBIN,
PUHTEP, KOHUITMOHED

Ilomenienus st
KOHCYJIbTUPOBAHUS

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

CTeJUIaX, CTOJI MperoaBaTess, CTOJ s
OPTI'TEXHUKH, CTYJ, IKa( ISt TOKyMEHTOB,
mKad I 0J1e3K b, KOMITBIOTEP
MIEPCOHAIIBHBIN, TPUHTEP, XOJIOAMIBHUK

[TomereHus st XpaHEeHUS
000py10BaHUS U Y4€OHOTO
WHBEHTApPs

B-206, Kabuner
COTPYAHHUKOB Kag.
HHTC n

CTyJ, Kad Uisi TOKyMEHTOB, CTOJ
MACbMEHHbBINA, KOHAUIUOHED, TUIIIIOMHBIE U

KYPCOBBIC pa6OTBI CTYACHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Pa3pa60TKa H SKCIITyaTaous ropoJACKUX MHIKCHCPHBIX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

7 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 KOHTUITMOHUPOBaHUS Bo3yxa (IIpoBepounas pabora)

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 8 10 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, %: | 20 20 20 20 20
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