MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPALINN
(benepanbHOE TOCYAAPCTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO 00pa30BaHMs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET

MHCTUTYT HHKEHEPHOM B 3KOJOTHYECKON 0€30I1aCHOCThIO

(HaMMEHOBAaHUE HHCTUTYTA MOTHOCTHIO)

3AJJAHUE
Ha BbINOJIHEHHE 0aKAJIaABPCKOil padoThI

Oo6yuaronuiics: YenkacoB Cepreii IlapdenoBuy

1. Tema: UHTEerpauus NnpoOTUBONOKAPHBIX CHCTEM B KOMILICKC KYMHBII
J0M»: TIP00JIeMbI M I€PCIEeKTUBBL.

2. Cpok ciauu CTyACHTOM 3aKOHYeHHOH OakanaBpckoit padotsr: 01.11.2025

3. UcxoaHble 1aHHbIe K DaKajJaBpPCcKoii padore:
— Deodepanvruiti 3axkon om 22.07.2008 o. Ne 123-D3  «Texnuueckuii peaiamenm o
MPeOO0BAHUAX NOHCAPHOU DE30NACHOCMUY.
— Deodepanvhuitl 3axkon om 21.12.1994 Ne 69-D3 «O nooscapHoti 6bezonacHocmuy.
— Ilpasuna  npomusonodcaproco  pexcuma 6  Poccuiickoi — @edepayuu.
Ilocmanoenenue Ilpasumenscmea P®D om 16 cemmsaobpsa 2020 2. Ne 1479 «O6
ymeepoicoenuu Ilpasuna  npomusonosicapnoco  pexcuma 6  Poccuiickoii
Deoepayuuy.
— Ilocmanoenenue npasumenvcmea P®D «O6 ymeepoicoenuu Ilonoscenus o
JIUYEH3UPOBAHUU OesIMENbHOCMU N0 MYUWEHUIO NOXCAPO8 8 HACEIEeHHbIX NYHKMAX,
Ha NPoU3800CMEEHHbIX 00beKmax u odovekmax ungppacmpykmypoviy Nell31 om
28.07.2020 e.
— llocmanosnenue npasumenscmea P® «O6 ymeepocoenuu Ilonoscenus o
JIUYEH3UPOBAHUU OesTMENbHOCMU N0 MOHMAMNCY, MEXHUUECKOMY O0OCTYHCUBAHUIO U
pemoumy  cpeocms — obecnedeHuss  NONCAPHOU  OezonacHocmu  30aHUll U
coopyoiceruuy Nell28 om 28.07.2020 a.
— Texnuueckuil pecnamenm  Eepasuiickoco  sxkoHomuueckoeo — cowza  «O
mpebosanHusx K cpeocmeam  obecneueHus: NodiCapHou  be3onacHocmu U
noxcapomyuierusny (TP EASC 043/2017).
— CII 1.13130 «Cucmemul npOmMuBONONCAPHOU 3auumsl. I8aKyaAyuoOHHble NYMuU U
8bIX00bLY
— CII 2.13130.2020 «Cucmemovl npomusonodxcaprou 3awumsl. Obecneyenue
02HEeCmoUKOCMU 00bEKMO8 3AUUMbBLY.
— CII 3.13130.2009 «Cucmemuvr npomueonodscaprou 3awumsl. Cucmema
onosewjeHusi U YNpaeieHus 2eaxyayueu Jaooet npu noxcape. 1pebosanus
nOXMCapHOU 6€30NaACHOCIUY.
— CII 6.13130 «Cucmembl npomMuBOnONCApHOU 3auumsvl. INeKmMpoyCmaHOB8KU
HU3K0BONbMHble. Tpebosanusi noxcapHou 6e30nacHOCUy.
—CIl7.13130.2013  «Omonnenue,  SeHmMuisAyus U  KOHOUYUOHUPOBAHUE.
IIpomueonooicapnvle mpeboganusy.
—CII18.13130  «Cucmemvbr  npomugonoxcaprou  3awumvl.  Hapyoicnoe
npomuseonodxicapHoe 6000cHabxcenue. Tpebosanus noxcaproti 6e30nacHocmuy.
— CII 9.13130.2009. Cs00 npasun. «Texnuka noowcapnasa. OcHemyuwiumenu.
Tpebosanus Kk IKCHIyamayuuy.
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— CII 10.13130.2020 «Cucmembl npomuonodxcapHou 3awyumsel. Buympennuu
NPOMUBONONCAPHBIL 8000NP0800. Hopmbl u npasuna npoexmuposanusiy.

— CII 484.1311500.2020 «Cucmemovr npomusonodcaprou sauwjumsl. Cucmemol
NOMCAPHOU  CUCHAIU3AYUU U  ABMOMAMU3AYUSL  CUCEM  NPOMUBONONCAPHOT
sawumsl. Hopmul u npasuna npoekmuposaHusy.

— C600 npasun CII 486.1311500.2020 «Cucmembl npomu8oOnONCaApHOU 3aUJUNMDL.
Ilepeuenv 30anuil, coopyosiceruii, nomeweHull u 000pyYO08aAHUS, NOONEHCAUUX
3quume  ABMOMAMUYECKUMU YCMAHOBKAMU NOXCAPOMYUEHUs U CUCmeMamu
noxcapnou cuenanuzayuu. Tpeboearnus noxcapHou 6e30nacHoCmuy.

— Ce600 npasun CII 485.1311500.2020 «Cucmembt npomu8ono#CapHou 3aujumeol.
Yemanoseku — noscapomywenus — asmomamuueckue.  Hopmvr  u  npasuna
NPOEKMUPOBAHUSLY.

— TOCT P 58202-2018 Ilpouzsoocmeennvie ycayeu. Cpeocmea uHOUBUOYATbHOLUL
3awumel ar0oeu npu noxcape. Hopwel u npasuna pasmewenus u 3Kcniyamayuu.
Obwue mpebosaHus.

4. Conep:kanne 6akaJaBpcKoil padoThI:
AHHOTaNUs BKJIIOYAET KpaTtkoe coaepxkanue BKP, nocrasieHHas 3amada, 1einsb,
pe3ynbTaT JOCTH)KEHMS, KOJIMYECTBEHHas xapakrepuctuka BKP: crpanwun,
PUCYHKOB, TabJIUL, UICTOYHUKOB, IPUIIOKEHUH.
Coaep:xaHue BKJIIOYAET BBEJICHHE, MOPSJAKOBBIE HOMEpPAa M 3aroJIOBKM BCEX
pa3ze’oB OCHOBHOM YAaCTH TMOSICHUTEIbHOW 3allMCKH, 3aKIOYEHHUE, CIHUCOK
UCIOJIb3yEMbIX UCTOYHUKOB, 0003HAUYEHHMSI U 3aTOJIOBKU MTPUIIOKEHUH.
BBenenue. Bxiroyaer 000CHOBaHHME aKTyalbHOCTHM W 3HAYUMOCTH TEMBI,
GbopMyJIMPOBKY 1IEeU U 3a7a4y padoThl. BeimosHseTcs 0030p onacHbIX (haKTOpOB
noxkapa. OnuceIBaeTcsl COCTOSIHME MOKapHOM Oe3omacHOCTH. OOOCHOBBIBAETCS
HEOOXOJIMMOCTh yMEHBIICHUSI (AKTOPOB CIOCOOCTBYIOIIUX PACTPOCTPAHCHUIO
noxkapa. AHaTIU3UPYETCs COBPEMEHHOE COCTOSIHUE IOKapHOW Oe30MacHOCTH B
JTAHHOM OTpacyivi SKOHOMUKH. [IpUBOUTCS CIUCOK COKpAIICHU U 0003HAYCHHI .

Pazneanr:
1. AHAIM3  HOPMATHBHOW 0a3pl W  COBPEMEHHBIX  TEXHOJOTHMH
NMPOTUBOMNOKAPHBIX CUCTEM B KOMILIEKCAX KYMHBIH 10M».

N3ydeHnne HOPMATUBHBIX JOKYMEHTOB, OMPEACIAIONIUX TpeOOBaHUA K
MPOTUBOIOKAPHBIM CUCTEMaM U TEXHOJOTHUIM «yMHBIN T1oM». OnurcaHue MeTO/10B
yopaBieHus: paboOTONH  «yMHBIX»  TMPOTHUBOIOXKAPHBIX  CHUCTEM,  BKJIIOYas
CUTHAJIM3AINIO, JaTYMKA JblMa W CpeACTBa TmoxkaporymieHus. CpaBHUTE
CTaHJApPThl COBMECTUMOCTH MPOTHUBOMOKAPHBIX CUCTEM C IUIaTPopMaMu YMHOTO
hi}

0
M
a

2. XapaKTepuCTHKA NMPOTHBONOKAPHBIX CHCTEM M TEXHOJIOTHH «YMHOIO
( A0MAaY.
H Krnaccudukanus npoTHBONOXAPHBIX CHCTEM, MPHUMEHSEMBIX B KOMIUIEKCTE C
@ucTeMaMH «yYMHBIH JOM» (aKTHBHBIC MW TIACCHBHBIC JJIEMEHTBI 3alllUThI).

Ornucanue  (QYHKIMIA  «YMHBIX» TPOTHUBOIMOXKAPHBIX  CHCTEM:  YJAJICHHOE

PHpPABICHUE, aHAJIMW3 JaHHBIX, IIPCAYINPCKIACHHUC MOJb30BaTENICH U Ap.
T
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XapakTepuctuka 0o0OpyAOBaHUS M TEXHOJOTHH, 00ecredynBaroasi WHTErPAIIIo
MPOTUBOIOKAPHBIX CUCTEM B OOUIMH KOMIUIEKC «YMHOTO JioMa». AHaIu3
ySI3BUMOCTEM M PUCKOB PabOThI MPOTHUBOIOKAPHBIX CUCTEM B «YMHBIX JOMax)
(kuOepyrpo3bl, cOOU, KPUTHUYECKHE YCIOBUSA U T.1.). OOydeHHE HCIOJIb30BAHUIO
cucTteM O€30MacHOCTH B PA3JIMYHBIX YCJIOBHUSX SKCIUIyaTalluu (YacTHBIM JI0M,
MHOTO3TaKHOE 3/1aHHE).

3. MeTtoabl HMHTerpanyu MPOTHBONOKAPHBIX pelleHHii B KOMILIEKC
«YMHBIH 10M».

OrmeHKa TEXHHUYECKUX XapaKTePUCTHK (HAJAEKHOCTh, OBICTPOTA COCTOSHUS,
sHepronorpediienne u Ap.). OnrcaHue METOIOB BHEIPEHUS HHTEIPUPOBAHHBIX
CHUCTEM: MOJICIMPOBaHNE, HATypajJbHbIC HCIBITAHUS, aHAIW3 JJAaHHBIX U Jp.
Omnucanne crmocoOOB MPOBENEHHUE TECTHPOBAHHUS MPOTUBOMOXKAPHBIX CHCTEM B
YMHBIX JIOMax (MMHUTAIMsl TIOXapa, OTKIIOYCHUE OJJIEKTPONUTAHUS € JIp.).
BrlsiBlieHHE TIEPCTIEKTUB PA3BUTHUS TEXHOJOTUH M UX OOECHEUECHHs MOKapHON
0€30I1aCHOCTHIO.

4. Oxpana Tpyaa

5. OxpaHa okpy:Kawollel cpebl U IK0JI0rH4ecKast 6e301nacHOCTh

6. 3ammTa B Ype3BbIYANHBIX U ABAPUITHBIX CUTYaAUAX

7. Ouenka 3(p(peKTHBHOCTH MePONPUATHI MO oOecrevYeHHI0 TexHocpepHO
0e30MacHOCTH. Boimonauth  pacuer  3(Q(PEKTUBHOCTH  MPEATIOKEHHBIX
MEPONPUATHN 110 0OECTIEYEHUIO TEXHOCPEPHOU OE301aCHOCTH.

3akiaouenue DopMyTMpoBaHHE BBIBOJOB, IOJYUYCHHBIX B pe3yibTaTe
MPOBEJICHHOTO HCCJEeNOBaHUs, B BbIBOJaXx HEOOXOAMMO OTPA3UTh TMOJHOTY
BBITIOJTHEHHSI KaXKIOW TIOCTaBICHHOW 3amauu pabotel. Otpasuth Obuta Jn
JIOCTUTHYTA 1eJib OakalaBpCKOW paboThl. 3aKIOUE€HHE JOKHO OBITh YETKO
CTPYKTYPUPOBAHO M JIOTHYECKH CBSI3aHO C OCTATbHBIMU YaCTSIMH PaOOTHI.

CnHMcoOK  MCHOJIb3yeMbIX HMCTOYHMKOB oOdopmisieTcss B CTPOrOM
COOTBETCTBUH € «METOINYECKUMH YKa3aHUSIMH 1O O(DOPMIICHHIO BBIMYCKHBIX
KBATM(PUKANMOHHBIX paboT 1Mo mporpaMmaMm OakanaBpuara, MporpaMmmam
CHEIUAINTETa, MpPOrpaMMaM MAaruCTPaTyphl»,  YTBEPKIACHHBIX MPHUKA30M OT
30.01.2020 Ne 145 ¢ u3aMeHeHUsIMU, YTBEPKICHHBIMH MpuKkazoM oT 17.06.2021 Ne
1180

Hpuinoxenus
Jluer 1 — Cxema pasMelIEHHS DJIEMEHTOB NPOTUBOMNOKAPHOW CHCTEMBI B
apxXuTeKType «yMHoro aomay. (Ilo pazneny 2).
JIuer 2 — Cxema B3aMMOJEHCTBHS JTaTYUKOB M HCIOJHUTEIBHBIX YCTPOMCTB B
MPOTUBOIOXKAPHOU crcTeMe «yMHBIN gom». (ITo pazneny 2).
Jlmer3 -  Tabmuua ~ CpaBHUTENBHOTO  aHajiu3a  IPOTHUBOIOXKAPHBIX,
UHTCTPUPOBAHHBIX M aBTOHOMHBIX cucteM. (ITo paszmeny 3).
Jluet 4 — I'paduk sHEpronoTpedICHNS IPOTUBOIIOKAPHON CUCTEMBI B OOBIYHOM H
«yMHOM noMe». (ITo pazneny 3).
Jluer 5 — Oxpana tpyna (Tabauya 1 — Xapaxmepucmuka paboueco mecma,
Tabauya 2 — Peecmp pucxoe Ha pabouem mecme, Tabnuya 3 — Aukema pabouezo
mecma, uacpamma yposHetl Kaxrcooeo pucka).
JIner 6 — Oxpana okpy»Karouieil cpesbl U sKonoruueckas oesomnacHocts (Tabauya
1 — Aumponocennas nacpyska Ha oxpyacaowyro cpeoy, Tabauya 2 - Ceedenus o
npumensieMulx Ha 00vekme mexnonozusx, Taoauya 3.1 - [lepeuens 3azpsazuaowux
geujecms, GKIIOYEHHbIX 8 WNIaH-epauK KOHMPOAs CMAYUOHAPHBIX UCMOYHUKOS



evibpocos, Tabnuya 3.2 - Pe3ynomamvl KOHMpPOAs CMAYUOHAPHBIX UCHOYHUKOS
8b1OPOCOB 3a2pA3HAIOWUX 6ewecms 6 ammocepuvlll 6030yx, Tabnuya 4.1-
Pe3ynomamel nposedenuss nposepox pabomvl OYUCHHBIX COOPYICEHUN, BKIIOUAs
Dpe3yIbmamsl MexXHOL02ULeCK020 KOHMPOJis d¢hghekmusHocmu pabomul OUUCHIHBIX
COOPYIICEHUU HA 8CeX IMANAX U CMAOUAX OYUCMKU CMOYHBIX 800 U 0OpaboOmKu
ocaoxos, Tabnuya 5.1 - Cseedenus 006 obpazosanuu, VYMUIUZAYULU,
00e36pedicuBanull, pasmeujeHuu omxo008 NpouU3BOO0CmMea U nompedieHus 3a
omuemmuwiti 200 2023 2.)

Jluer 7 — 3ammra B Upe3BbIYAHBIX M aBapHiHBIX cuTyauusax. llacmopr
6e3omacHoctu (Ha aucm epaguueckoii yacmu no pasoeny @vlHecmu mabauybl.
HOMEHYUANbHO ONAcCHble YYyacmku obvekma (meppumopuu);, KpumudecKue
oneMeHmvl  00vekma  (meppumopuu);,  OYeHKa  COYUANbHO-IKOHOMUYECKUX
HOCIeOCMBULl  COBEpULeHUsl  MEPPOPUCIUYEeCcK020  akma  Ha  0Obekme
(meppumopuu)).

JIner 8 — Ouenka 3pheKTUBHOCTH MEPOIPUATHH TT0 00ECIIEYSHUIO TeXHOCHEPHOU
0€30MacHOCTH (Ha Jucm GbIHOCAMCSA MabIUYbl, NOOMEEPAHCOAIOUUE COYUATIbHO-
IKOHOMUUECKYI0 I heKkmuUsHOCMb BHeOpeHUsL).

6. KoHCYJIbTaHTBI 110 pa3zienam:

— Ilo paznenam c 1 mo 6 — k.¢.H., noreHT Cokonos A.IO.

— Ilo pazneny 7: «Ouenka 3¢Q(HEKTUBHOCTH MEPONPHUSATHNA MO O0OECIECUECHUIO
TexHoc(hepHOU 0e30MacHOCTH» — K.3.H., AouieHT @Ppese T.1O.

7.Jata Beinaum 3ananus «01» nexabps 2024 r.

PykoBoauTens OakaiaBpckoil paboThI 7 / A.10. CokoJioB

(moznuch) (1.0. ®amunus)



«TONBATTUHCKUYI TOCYIapCTBEHHBIN YHUBEPCUTET»

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHM S POCCUICKON ®EJEPAIIN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa3oBaTesbHOE YUPEKIEHHE BBICIIET0 00Pa30BaHUs

WHCTUTYT MHXKEHEPHOU U SKOJOTUUYECKON OE30MacHOCTH

(HaI/IMeHOBaHI/Ie HWHCTUTYTa HOJ'IHOCTI;IO)

KAJIEHJIAPHBIN IIJIAH
BBINOJIHEHHUSI 0aKAJIABPCKOM padoThI

Oo6yuaromuiics: YenkacoB Cepreii IlapdhenoBuy

1o TeMe. UHTEerpanusi NpOTUBONOKAPHBIX CHCTEM B KOMILIEKC «KYMHBIHM JIOM» !

NMpPo0JieMbl M IIEPCIEKTUBLI.

. dakTHYeCKui
HaumenoBanue pador Ils1aHOBBIH CPOK c OTMeTKa 0
BBINOJTHEHH S POX BBINOJTHEHU T
BBINOJTHEHU ST

AHHOTaIU 01.12.24 - 05.12.24
Coneprkanue 06.12.24 —12.12.24
BBenenue 14.12.24 — 30.12.24
1

10.01.25-12.02.25
P
2

13.02.25 - 16.03.25
3

17.03.25 —30.04.25
4. Paznen. Oxpana Tpyna 02.05.25 — 30.05.25
5. Pazmen. Oxpana oOKpyxaromieu
CpeIIbI 51 skoJsiornyeckas | 01.06.25 — 30.06.25
0e30MacHOCTh
6. Pa32(ei1. 3ammura B Upe3BbIYaHBIX 01.07.25 — 02.08.25
W aBapUIHBIX CUTYaITUIX
7. Paznen. Ouenka 3¢ (HeKTHBHOCTH
MEPOMPHUSITHIA TTO 00ECTICYSHUTIO 03.08.25 — 30.08.25
TexHoc(hepHOoH 6e30MacHOCTH
3akiilouenmne 02.09.25 - 15.09.25
CnHcok MCIOJIB3yeMBbIX 16.09.25 — 30.09.25
HCTOYHHKOB
IIpnioxenus 01.10.25-28.10.25
PykoBoautens 6akagaBpCcKoil pabOThI A.1O. CokoJioB

(noruch)

(N.0. damumus)




