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: bespyuknn Ouer BacuibeBu4

1. Tema: Ouenka 3(p(PeKTHUBHOCTH COBPEMEHHBIX NMPOTHBOMOKAPHBIX
CHCTEM B MeCTaX ¢ MACCOBBIM NMPeObLIBAHNEM JIIO/IEH.

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.
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— CII 9.13130.2009. Cs00 npasun. «Texnuka noowcapnas. OcnHemyuwiumenu.
Tpebosanus k IKCnIyamayuuy.

— CII 10.13130.2020 «Cucmemsl npomugonodxcapuou 3awumsl. Buympennuu
NPOMUBONONCAPHBIL 8000NP0800. Hopmbl u npasuna npoexmuposanusy.

— CII 484.1311500.2020 «Cucmemuvr npomusonodcaprou sauwjumsl. Cucmemol
NOMCAPHOU  CUCHAIU3AYUU U  ABMOMAMU3AYUS  CUCEM  NPOMUBONONCAPHOT
sawumsl. Hopmul u npasuna npoekmuposaHusy.

— C600 npasun CII 486.1311500.2020 «Cucmemvl npomusonodcapHou 3aujumeol.
llepeuensv 30anuti, coopyosiceHul, nomewyeHul U 000pYO0BAHUS, NOONEHCAUUX
3quume  A8MOMAMUYECKUMU YCMAHOBKAMU NOXCAPOMYUEHU U CUCmeMamu
noxcapHou cuenanuzayuu. Tpeboeanus noxcapHou 6e30nacHoCmuy.

— Ce600 npasun CII 485.1311500.2020 «Cucmembt npomu8ono#capHou 3auumeoi.
Yemanoseku — noswcapomywenus — asmomamuueckue.  Hopmuvr  u  npasuna
NPOEKMUPOBAHUSAY.

— T'OCT P 58202-2018 Ilpouzsoocmeennvie ycayeu. Cpedcmea uHOUBUOYAIbHOU
3awumsl ar0oeu npu noxcape. Hopwel u npasuna pasmewenus u skcniyamayuu.
Obwue mpebosaHus.

4. Conep:kanne 6akaJaBpcKoi padoThI:
AHHOTaNUs BKJIIOYAET KpaTtkoe coaepxkanue BKP, nocrasieHHas 3amada, 1einsb,
pe3yapTaT JOCTMIKEHHs, KOJMYECTBEHHas Xxapakrepuctuka BKP: crpanwnn,
PUCYHKOB, TaOJUIL, HCTOYHUKOB, IPUIIOKEHUH.
Conep:xaHue BKJIIOYAET BBEJICHHE, MOPSAKOBbIE HOMEpAa W 3aroJIOBKM BCEX
pa3ze’oB OCHOBHOM YAaCTH TOSICHUTEIbHOW 3alHCKH, 3aKIOYEHHUE, CIHUCOK
UCIOJIb3yEMbIX UICTOYHUKOB, 0003HAUYECHHMSI U 3aTOJIOBKU MTPUIIOKEHUH.
BBenenue. Bxirouaer 000CHOBaHHME aKTyalbHOCTHM W 3HAYUMOCTH TEMBI,
bopMyIMpPOBKY 1eNId U 3a7a4 paboThl. BeimomHseTcss 0030p onacHbIX (HakTOpoB
noxkapa. OmnucbIBaeTCs COCTOSHUE MOXapHOU Oe3omacHocTH. OOOCHOBBIBAETCS
HEOOXOJIMMOCTh yMEHBIIIEHUSI (AKTOPOB CIOCOOCTBYIOIIUX PACTIPOCTPAHCHUIO
noxkapa. AHaTIU3UPYETCs COBPEMEHHOE COCTOSIHUE IOKapHOW Oe30MacHOCTH B
JTAHHOM OTpacyiv SKOHOMUKH. [IpUBOUTCS CIUCOK COKpAIICHU U 0003HAYCHUIA.
Paszneasr:
1 AHaJM3 HOPMATHUBHOM 0a3bI M COBPEMEHHBIX IPOTHBOIOKAPHBIX CHCTEM

Onucanue  OCHOBHBIX  MOJIO)KEHUW  HOPMATUBHBIX  JOKYMEHTOB,
pEerIaMeHTUPYIOUIUX  MOXapHYyl0  O€30MacHOCTh B 30HAX C  MAacCOBBIM
npeodbiBanuem moaet (I'OCTsi, CHullel, @3). Knaccudukanuss coBpeMEHHBIX
MPOTUBOIOKAPHBIX CHUCTEM: aKTHBHBIE (TIOKAPOTYUIEHWE, CHUTHAIU3alUsl) U
NACCUBHbIE (OTHECTOMKHME MaTepualibl, MPOTUBONOXKAPHBIE MEPETOPOIKH).
Cobmronenrie TpebOBaHUM K MPOTUBOMOMXKAPHBIM CUCTEMAM C YYETOM CHEU(PUKH
O0OBEKTOB MaccoBOro TpeObIBaHUS (HampuMep, OOs3aTEIBHOCTH CHCTEM
sBakyanuu). Onrcanve TEHJCHIMH U MHHOBAIMN B 00JIACTH TPOTHUBOIOKAPHOMN
o6e3onmacHoctu (MU, cucrembl panHero oOHapykenus). KpuTuyeckuii aHamm3
COOTBETCTBUS JICHCTBYIOIIMX HOPMAaTUBOB 110 OTHOUIEHUID K  YCJIOBHUSM
COBPEMEHHOM 3KCILTyaTallii O0BEKTOB.
2 XapakTepucTHKA 00beKTa HCCJIeJ0BaHUS

OOmiee omucanue TUna OOBEKTAa HCCIEAOBaHUS (HAMPUMEpP, TOPTOBBIi
LEHTpP, KOHUEPTHBIN 3aJ1 UK JIp.), €0 Ha3HAYEHUE U HAIpaBJICHHUE JAEATEIbHOCTH.
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OmnpeneneHre KaTeropuu MOXKAapOOMACHOCTH O0BeKTa U (AKTOPOB PHCKA,
BIMSIOIIMX HA BO3MOXKHOCTb BO3HHKHOBEHHMS W PaCIpOCTPaHEHUs IoXKapa.
N3ydeHne niIaHupOBOYHBIX PEIIEHUN 00BbEKTa: 3TaXKHOCTb, IyTH YBAKyalluH, 30HbI
C  TOBBIIIEHHOM  IOXKAPOOIMACHOCTBIO.  AHaIM3  TEKYLIErO0  COCTOSIHUSA
IPOTUBOMOXKAPHBIX CHUCTEM Ha OOBEKTE: WX XapPaKTEPUCTUKH, HAJAEKHOCTb U
pacniosiokeHue.  BpIABIEHME  yCIOBHM — DKCIUTyaTallud,  BIMSAIOIIMX  HA
IPOEKTUPOBAHNE U (PYHKIHOHUPOBAHUE MPOTUBOIIOKAPHBIX CUCTEM (KOJIMYECTBO
MIOCETUTEIIEH, PEKUMBI PAOOTHI).

3 Pa3zpaGoTka MeToauKH OLeHKH 3¢ (PeKTHBHOCTH NPOTHBOIOKAPHBIX CHCTEM
B MeCcTax C MAaCCOBbIM mnpeObIiBaHHeM Jwjeil. Meroasl  OLICHKHU
IIPOTHUBOIIOKAPHBIX CUCTEM (HApUMeEp, BpeMs MPOBEAECHUS pabOT, 30Ha MOKPBITUS
u 7ap.). Ompenernenne MeToJa HCCICIOBAaHUM: aHAM3  JIOKYMCHTAIIHH,
MOJICJIMPOBAHUE TM0XKAPOB, SKCIEPUMEHTAIbHbIE HCHObITaHUA W Ap. Onucanue
IIOKa3aTelleu, XapaKTEPUCTHUK HAJE)KHOCTU U paboTOCTIOCOOHOCTH
IPOTUBOMOXKAPHBIX CUCTEM (IIPOLIEHT OTKAa30B, BPEMsI BOCCTAaHOBJIEHUs). Bribop
UHCTPYMEHTOB aHaiu3a (IporpaMMHBIE KOMIUIEKCHl JJIsi MOJAEIUpPOBaHUS,
HKCIEPTHBIE CUCTEMbI U Ap.). OcoOeHHOCTH OIEHKH 3(P(PEKTUBHOCTH METOIUKU
OLICHKH B Pa3JM4HbIX YCIOBUAX: peajibHas dKCIUTyaTalusl, aBapuilHble CUTyal1u.

4 Oxpana Tpyaa

5 OxpaHna okpy:kamouiei cpeabl ¥ IKOJIOrn4eckasi 0€30macHOCTb

6 3amuTa B Ype3BbIYAWHBIX M ABAPUIHBIX CUTYAI[USAX

7 Ouenka 3¢ ¢eKTUBHOCTH MEPONPUATHH MO 00eCHeYeHHI0 TeXHOC(pepHoit
0€301aCHOCTH. Boinonauts  pacuer  3((PEKTUBHOCTH  MPEASIONKEHHBIX
MEpONPUATHNA 110 00ECTIEYEHUIO TEXHOCPEPHOU OE30IaCHOCTH.

3akiouenue DopMyIMpOBaHHE BBIBOJOB, MOJYYEHHBIX B pE3yibTaTe
MIPOBEICHHOTO HCCIIeI0BaHusl, B BbIBOJAX HEOOXOAMMO OTpa3uTh MOJHOTY
BBIMIOJIHEHMSI KaXKIOW MOCTaBJICHHOM 3aaauu paborel. Otpa3uth Obula JH
JIOCTUTHYTa IIeJib OakalaBpCKoil paboThl. 3aKIIOUEHHE OJDKHO OBITh YETKO
CTPYKTYPUPOBAHO U JJOTUYECKH CBSI3aHO C OCTAJIbHBIMU YaCTSIMH PaOOTHI.

CnHMcOK MCHOJIb3yeMbIX HMCTOYHMKOB oOdopmisieTcss B CTPOrOM
COOTBETCTBUM € «MeTOINYECKUMHU YKa3aHUSIMHU 10 O(OPMIICHUIO BBITYCKHBIX
KBATM(PUKAINMOHHBIX paboT 1o mporpaMmaMm OakanaBpuwara, MporpamMmmam
CHELUAINTETa, MPOrpaMMaM MAarucTpaTypbl»,  YTBEPKACHHBIX IPHUKA30M OT
30.01.2020 Ne 145 ¢ n3meHeHUsIMU, YTBEPKICHHBIMH NprKa3oM oT 17.06.2021 Ne
1180

Hpuaoxenus

6-9 aucToB B 3aBucuMocT 0T TeMbl BKP

Jluer 1 — Cxema pa3menieHusi MPOTHUBOMOXKAPHBIX CHUCTEM (VKa3amv HA38aHUE
obvexma ¢ maccosvim npeovisanuem moodetit). (Ilo pasaeny 2).

Jluer 2 — Cxema pabOTBI aBTOMAaTHYECKOH CHUCTEMBI MoKapoTyiueHus (ykazamo
Hazeanue obvexma c maccosvim npedwvisanuem arooetl). (Ilo pazgemy 2).

JIucr 3 — Jluarpamma pacrpeneneHus 30Hbl 0XxBata cucteM noxkaporymenus. (1o
pazzaeiny 3).

JIner 4 — Tabnuua s¢pdextruBHOCTH poTHBONIOXKApHBIX cucteM. (1o pa3aeny 3).



(npusecmu 6 6ude mabauyvl cpagHumenbHble MeXHUYECKUe XapaKmepucmuku
000py0o8ans).

Jluer 5 - Oxpana tpyna (Tabauya I — Xapaxmepucmuxa pabouyeco mecma,
Tabnuya 2 — Peecmp puckoe na pabouem mecme, Tabnuya 3 — Aukema pabouezo
mecma, J{uazpamma yposHetl Kaxcooeo pucka).

JIucr 6 - OxpaHa OKpy’KaroIIeH cpebl U 3Kojoruueckas oezomacHocts (Tabruya
1 — Aumponocennasn nacpyska Ha oxkpyscaowyro cpedy, Tabauya 2 - Ceedenus o
npumeHsemvlx Ha obvekme mexHonoeusax, Tabnuya 3.1 - [lepeuenv 3azpasHaOuUX
gewecms, GKIOUEHHbIX 8 NIAAH-2PAPUK KOHMPOTL CMAYUOHAPHBIX UCHOYHUKOS
evibpocos, Tabnuya 3.2 - Pe3ynomamsi KOHMPOAA CMAYUOHAPHBIX UCHOYHUKOS
8bIOPOCO8 3acPAHANUUX Geugecms 6 ammocghepHuvil 6030yx, Tabauya 4.1-
Pezynomamer nposedenusi npoeepox pabomsi OUUCMHBIX COOPYHCEHUU, BKIIOUASL
Ppe3yIbmamsl MexHOL02U4ecK020 KOHmpOJis d¢hghekmusHocmu pabomol OUUCHIHBIX
COOPYIICEHUU HA 8CEX IMANAX U CMAOUAX OYUCKU CMOYHBIX 800 U 00paAbOmMKU
ocaoxos, Tabnuya 5.1 - Cseedenus 006 obpazosanuu, VYMUIUZAYUL,
00e36pedicuUBanull, pasmeujeHuu omxo008 Npou3B00Cmea U nompeodieHus 3a
omuemHubwiii 200 2023 2.)

Jluer 7 - 3ammTa B Upe3BbIYAMHBIX W aBapuUiHBIX curyauusx. Ilacmopr
6e3onacHoctu (Ha aucm epaguueckoii yacmu no pasoeiny 6vlHeCcmu mabauybl.
NOMEHYUANbHO ONACHble YYacmKu obvekma (meppumopuu); KpumudecKue
oneMeHmvl  00vekma  (meppumopuu);,  OYeHKa  COYUANbHO-IKOHOMUYECKUX
NOCIeOCMBULl  COBEpULeHUsl  MEPPOPUCIUYEeCK020  akma  Ha  0Obekme
(meppumopuu)).

JIuer 8 - Onenka 3p(heKTUBHOCTH MEPONPUATUNA MO 00ECIEYEHUIO TEXHOC(HEPHOU
0€30MacHOCTU (Ha Jucm GblHOCAMCS MadaUYbl, NOOMEEPHCOAOUWUE COYUATIbHO-
9KOHOMUUECKYI0 IhhekmusHoCms 8HeOpeHUsL).

6. KoHcynbTaHTHI TIO pa3aenam:

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

— Ilo pasmeny 7: «Ouenka 3(h(PEKTUBHOCTH MEPONPUITHI MO O0OECIEeYEHUIO
TexXHOCEepHOU Oe30macHOCTH» — K.3.H., fAoteHT dpesze T.1O.

7.J1ara Bermaun 3aganus «01» nexadps 2024 r.

PykoBoaurens OakanaBpcKon paboTel , / A.10. CokoJioB

(M1.0. dammms)

(noamnuce)



«TONBATTUHCKUYI TOCYIapCTBEHHBIN YHUBEPCUTET»

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa3oBaTesbHOE YUPEKIEHHE BBICIIET0 00Pa30BaHUs

NHCTUTYT MH)KEHEPHOHN M 3KOJIOTHYECKOW 0€3011acCHOCTH

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

KAJIEHJIAPHBIN IIJIAH
BBINOJIHEHHUSI 0aKAJIABPCKO padoThI

Oo6yuaromuiics: be3pyukun OJier BacujibeBu4

o teme. Onenka 3¢ ¢GpeKTHBHOCTH COBPEMEHHBIX NMPOTHBONOKAPHBIX CHCTEM

B MeCTaX C MACCOBLIM NpeObIBAHUEM JIIO/1EH.

. dakTHYeCKui
HaunmenoBanmue pador IlnanoBBIH CPOK c OT1meTka 0
BBINOJIHEHUSI POX BBINOJTHEHU U
BBINOJTHEHU ST

AHHOTaAIU 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
2 13.02.25 - 16.03.25
3

17.03.25 - 30.04.25
P
4. Paspen. Oxpana tpyna 02.05.25 — 30.05.25
5. Pazmen. Oxpana oOKpyxaromieu
CpeIIbI 51 skoJsiornyeckas | 01.06.25 — 30.06.25
0e30MacHOCTh
6. PaSlleiT. 3amuTa B Ype3BBIYANHBIX 01.07.25 — 02.08.25
Y aBapUITHBIX CUTYaIUAX
7. Paznen. Ouenka 3¢ (HEeKTUBHOCTH
MEPOMPHUSITHIA TTO 00ECTICYSHUIO 03.08.25 — 30.08.25
TexHoc(hepHOoH 6e30MacHOCTH
3ak0uenne 02.09.25 — 15.09.25
CnHcok Mcnoib3yeMbIX 16.09.25 — 30.09.25
HCTOYHUKOB
Ipunoxenus 01.10.25-28.10.25

// //'

PyxoBoauTens 6akanaBpckon pabOThI A.1O. CoxkoiioB

(mouce)

(M1.0. dammns)




