MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPALINN
(dhenepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIBLHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

MHCTUTYT HH)KEHEPHOM B 3KOJOTHYECKON 0€30I1aCHOCThIO

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

3AJJAHUE
HA BBINOJIHEHHE 0aKAJIABPCKON padoThI

Oo6yuaronuiics: @upcoB I'puropuii BacuiabeBuy

1. Tema: IIpOTHBONOKAPHAS OXPAHA O0OBEKTOB € KPYIJIOCYTOYHBIM
npeObIBAHMEM JIIO/Ieii: AHAJN3 M IePCIEeKTUBBL.

2. Cpok ciauu CTyACHTOM 3aKOHYeHHOH OakanaBpckoil padotsr: 01.11.2025

3. UcxoaHble 1aHHbIE K 0aKaJaBpPCKoii padoTe:
— Deodepanvruiti 3akon om 22.07.2008 e. Ne 123-D3 «Texnuueckuti peanamenm o
MpeOo8aANUSX NOHCAPHOU DE30NACHOCMUY.
— @edepanvhuiti 3akon om 21.12.1994 Ne 69-D3 «O noowcapnou 6e3onacHocmuy.
—Ilpasuna  npomueonodicapnozo  pexcuma 6  Poccuiickoi — Dedepayuu.
Ilocmanoenenue Ilpasumenscmea P®D om 16 cemmsabps 2020 2. Ne 1479 «O6
ymeepoicoenuu Ilpasuna  npomusonosicapnoco  pexcuma 6  Poccuiickoii
Dedepayuuy.
— Ilocmanoenenue npasumenvcmea P® «06 ymeepocoenuu Ilonoscenus o
JIUYEH3UPOBAHUU OeAMENbHOCMU N0 MYUEHUIO NOXCAPO8 8 HACEIeHHbIX NYHKMAX,
Ha NpouzBo0CMEeHHbIX 00bekmax u odvekmax uH@gpacmpykmypwi» Nell31 om
28.07.2020 e.
— llocmanosnenue npasumenscmea P® «O6 ymeepocoenuu Ilonoscenus o
JIUYEH3UPOBAHUU O0esIMETbHOCIU N0 MOHMACY, MEXHUYECKOM) OOCTYHCUBAHUIO U
pemoumy  cpeocme — obecneueHus — NONCAPHOU — OezonacHocmu — 30aHUll U
coopyacenuuy Nell28 om 28.07.2020 a.
— Texnuueckuu pecnamenm  Eepasuiickoco  3KkoHOmMuveckoeo  cowsa  «O
mpebosaHusx K cpeocmeam obecneyeHusi NodiCapHou  be3onacHocmu U
noosicapomywenusy (TP EASC 043/2017).
— CII 1.13130 «Cucmemol npOmMuBONONCApHOU 3auumsl. I8aKyaAYyUOHHble NYMU U
8bIX00bL»
— CII 2.13130.2020 «Cucmemovl npomusonoxcaproti 3awumol. QObecneuerue
02HeCmouKoCcmu 00beKmos 3auumaol ».
— CII 3.13130.2009 «Cucmemsvr npomueonodscaprou 3awumsl. Cucmema
onogewjeHuss U ynpasieHus Isakyayueu aoeu npu noxcape. ITpeboeanus
nOXM#CapHOU 6€30NaACHOCIUY.
— CII 6.13130 «Cucmembl npomusonoxcapHou 3awumol. INeKmMpoyCmaHO8KU
HU3K080IbMHble. 1pebosanusi nodcapHou 6e30naAcHOCmUY.
—CI17.13130.2013  «Omonnenue,  GeHMuIAYus U  KOHOUYUOHUPOBAHUE.
IIpomusonosicapHvie mpebosanusy.
—CII8.13130  «Cucmembt ~ NpOMUBONONCAPHOU  3AUUMDBL. Hapyoicnoe
npomugonodxicapHoe 6000cHabxcenue. Tpebosanus noxcaproti 6e30nacHocCmuy.
— CII 9.13130.2009. Cs00 npasun. «Texnuka noowcapnasa. OcHemyuwiumenu.
Tpebosanus k sKcnIyamayuuy.
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— CII 10.13130.2020 «Cucmembl npomueonodxcapuou 3awyumsel. Buympennuu
NPOMUBONOHCAPHBIL 8000NP0800. Hopmbl u npasuna npoexmuposanusiy.

— CII 484.1311500.2020 «Cucmemovl npomusonodxcapHou 3sauwjumsl. Cucmemol
NOMCAPHOU ~ CUCHATU3AYUU U  ABMOMAMU3AYUSL  CUCTNEM  NPOMUBONONCAPHOU
sawumsl. Hopmul u npasuna npoekmuposanusy.

— C600 npasun CII 486.1311500.2020 «Cucmembl npomu8oOnONCaApPHOU 3AUJUNMDL.
Ilepeuenv 30anuil, coopyosiceruil, nomeweHuli u 000pyYO08aAHUS, NOONEHCAUUX
3awume ABMOMAMUYECKUMU YCMAHOBKAMU NOXCAPOMYUIEHUS U CUCeMAMU
noxcapHou cueHanuzayuu. Tpeboeanus noxcapHou 6e30nacHoCmu .

— C600 npasun CII 485.1311500.2020 «Cucmembl npomuonoxicapHou 3aujumeol.
Yemanoseku  noswcapomywenus — asmomamuueckue.  Hopmwr  u  npasuna
NPOEKMUPOBAHUSAY.

— TOCT P 58202-2018 Ilpouzsoocmeennvie ycayeu. Cpeocmea uHOUBUOYATbHOLU
3awumsl 1100et npu noxcape. Hopwwl u npasuna pasmewenus u 3Kcniyamayuu.
Obwue mpebosarusi.

4. Copepikanne 6aKkaJaBpcKoOi padoThI:

AHHOTaIMs BKIIOYAET KpaTkoe conepkanue BKP, mocraBineHHas 3amada, 1enb,
pe3yapTaT JOCTMIKEHHs, KOJMYECTBEHHas Xxapakrepuctuka BKP: crpanwun,
PUCYHKOB, TabJIMII, UCTOUHUKOB, MPUIIOKEHHUH.

Conep:xaHue BKJIIOYAET BBEJICHME, MOPSJAKOBBIE HOMEpAa W 3aroJIOBKM BCEX
pa3lieIoB  OCHOBHOM YacTH TMOSICHUTEIBHOM 3alMCKHU, 3aKIOYEHUE, CIIHUCOK
UCITIOJIb3YEMbIX UCTOYHUKOB, 0003HAUYECHHUSI U 3aTOJIOBKU MTPUIIOKEHUH.

BBenenue. Bximrouaer o00CHOBaHME aKTyallbHOCTH U 3HAYUMOCTH TEMBI,
bopMyIMpPOBKY 1eNId U 3a7a4 paboThl. BeimomHseTcss 0030p onacHbIX (HakTOpoB
nokapa. OmnuchIBaeTCsl COCTOSIHME TMoxkapHOW Oe3omacHocTH. OOOCHOBBIBACTCS
HEOOXOJAMMOCTh YMEHBIIEHUSI (PAKTOPOB CIOCOOCTBYIOIIMX PACIPOCTPAHEHUIO
nokapa. AHAJIU3UPYETCS COBPEMEHHOE COCTOSIHUE MOXapHOW O€30MacHOCTH B
JTAHHOW OTpacyiv SKOHOMUKH. [[pUBOANTCS CIMCOK COKpaIeHU U 0003HAYCHUM.
Pazgeanr:

1. AHaJIM3 HOPMATHBHOM 0a3bl M IOKAPOONMACHBIX O0BEKTOB C
KPYIJIOCYTOYHBIM NMpe0bIBAHUEM JIIO/IEiA.

N3yuenne HOpPMATHBHBIX JIOKYMEHTOB U TIPaBUJI, PETYJIUPYIOIIUX
MOKapHYIO0 0€30MacHOCTh OOBEKTOB C KPYIJIOCYTOYHBIM MPEOBIBAHUEM JTIOJIEH
(meTckue aoma, OOJBHHIIBI, TOCTHHHUIIBI, JO0Ma MpecTapeiblx U T.1.). OnucaHue
OCOOCHHOCTEM  TMOXKAPHBIX PUCKOB 1T  OOBEKTOB C  KPYIJIOCYTOYHBIM
MIPOKMUBAHUEM JIFOJICH: CIIOKHOCTh 3BaKyalluH, HUIMYMUE JIFOJCH C OrPAaHUYECHHOU
MOJBW)KHOCTBIO, OOJBIIOE KOJUYECTBO JIFOJICH Ha HEOOJBIION TUIOMAAN U p.
N3yuenne  TpeOGoBaHMII K  CTPOUTEIBHBIM  KOHCTPYKIUSIM,  CHCTEMaM
MOKAPOTYIIECHUS, CUTHAIM3AIMd W DBaKyalluM Ha TaKUX OO0BEKTax. AHaau3
(aKTOPOB TOBHIIIAIOIINX TOKAPHBIE PUCKH: HEHUCIIPABHOCTH DJICKTPOIPOBOIKH,
UCIIOJIb30BAaHUE JIETKOBOCIUIAMEHSIOIIMXCS MaTrepuajgoB U Jp. Paccmorpenue
3apyOEKHOTO OTBITA TPOTHBOIIOKAPHOW OXPaHbI MOJ00HBIX 0OBEKTOB.

2. CoBpeMeHHbIE TEXHOJOTHMM M PpelleHUs B INPOTHBONOKAPHOI
OoXpaHe 00bEeKTOB € KPYIJIOCYTOYHBIM MPeOdbIBAHUEM JIKO/IEH.

Onucanue COBPEMEHHBIX CHUCTEM aBTOMATHYECKOTO IMOXKAPOTYIICHUS U UX
MpUMEHEHHE B OOBEKTaX KPYIJIOCYTOYHOTO TpeObIBaHUs roAei. Omnucanue
CUCTEM TIO’KaPHOUN CUTHAIM3AINHI IPUMEHIEMBIX B YCIOBHUSIX 00BEKTA C MACCOBBIM
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HaxXOXJeHueM Jrofeil. AHanmu3 npuMeHeHus S(O(OEKTUBHBIX TEXHOJOTHH s
MOBBIMICHUS 3(P(HEKTUBHOCTH HdBaKyallMd (CHCTEMBI OIOBEIICHUS, HAaBHUTAIUS B
3aJIBIMJICHHBIX TIOMEIICHUSX M Jp.). YdeT cnenuduku OOBEKTOB MpPH BBHIOOpPE
IPOTUBOMOXKAPHBIX CHUCTEM: IUIOMIAJM TOMEIIEHUH, KOJUYeCTBa JTaxei,
KaTeropuu MokKapHoi omacHocTH U ap. OneHka 3(h(HEeKTUBHOCTH HCIOJIb30BAHUS
MPOTUBOIOKAPHBIX TPEHUPOBOK.

3. IlpoTuBonoOkKapHbie pelieHUs: AJdsi 00BEKTOB € KPYIJIOCYTOYHBLIM
npedbIBaHUEM JIIOAECH.

MeTononoruss OIEHKH TPOTUBOIMOXKAPHBIX MEPONPUATUN  (CHUKEHUE
BPEMEHHU HBaKyallii, MUHUMHU3AIUS aBapuid, MOBBIIICHUE HAJCKHOCTU CHUCTEM).
CpaBHEHHE pA3IMYHBIX MPOTHUBOIOKAPHBIX PEIIEHUH C TOYKH 3pEHUS UX
NpPUMEHEHUsI HAa 00BEKTaX KPYIVIOCYTOYHOTO MpeObIBaHUS JIIOACH pa3HOro THIIA.
Omnucanne CTaTUCTUKU MOXAPOB Ha 00BEKTaX C KPYIVIOCYTOUYHBIM MpeObIBAaHHEM
JIOJIeH, BBIABIICHUEC OCHOBHBIX TPWYMH © (AKTOPOB WX BO3HHUKHOBEHHUSI.
Pa3paboTka pexoMeH a1l Mo COBEPIICHCTBOBAHUIO MMPOTUBOIOKAPHON OXPAHBI C
y4eToM crienuruku 0ObEKTOB.

4. Oxpana Tpyaa

5. OxpaHa okpy:Kawllel cpebl U IK0J0ru4ecKkas 0e30acHOCTh

6. 3ammTa B Ype3BbIYANHBIX U ABAPUITHBIX CUTYaAUAIX

7. Onenka 3((peKTHBHOCTH MePONPUATHI MO oOecrevYeHHI0 TexHocpepHO
0e30MacHOCTH. Boimonauts  pacuer  3(Q(PEKTUBHOCTH  MPEATIOKEHHBIX
MEPOTIPUATHI 110 00ECIICYEHUIO TEXHOCPEPHOU OE30MTaCHOCTH.

3akaouenue DopMyIMpOBAHHE BBIBOJOB, IOJYYEHHBIX B pPE3yJbTaTe
IPOBEJCHHOIO HCCeloBaHus, B BbIBOJax HEOOXOAMMO OTPa3UTh MOJHOTY
BBITIOJIHEHUST KaXJIOM TMOCTaBJIeHHOW 3agaun paborel. OTpa3uth ObUIa K
JIOCTUTHYTA 1eJib OakalaBpCKOW paboThl. 3aKIIOUE€HHE JOHKHO OBITh YETKO
CTPYKTYPUPOBAHO M JIOTHYECKH CBSI3aHO C OCTATbHBIMU YaCTSIMH PAOOTHI.

CnMcoOK MCHOJIb3yeMbIX HMCTOYHMKOB odopmisieTcss B CTPOTOM
COOTBETCTBUH € «METOIWYECKUMHU YKa3aHUSMHU 1O O(OPMIICHUIO BBITYCKHBIX
KBAIM(PUKALMOHHBIX paboOT 1Mo mnporpaMmaMm OakanaBpuara, Mporpammam
CHeIHMaTUTeTa, MPOrpaMMaM MAarucTpaTypbl»,  YTBEP)KIEHHBIX MPHUKA30M OT
30.01.2020 Ne 145 ¢ u3ameHeHUsIMU, YTBEPKICHHBbIMH MpukazoM oT 17.06.2021 Ne
1180.

Hpuiaoxenus
JIner 1 — Cxema pa3mernieHus: mpOTUBOIIOKAPHBIX CHCTEM B YCIOBUAX 00BEKTa C
KpYyTJI0CYTOYHBIM TIpeObiBanuem moaei. ([1o pazmeny 2).
Jluer 2 — Tabnuia CpaBHUTEIBHBIX XAPAKTEPUCTUK CHUCTEM aBTOMATUYECKOTO
noxkaporymenus. (s 0b6wekmos kpyerocymounozo npebwvieanusi mooeit). (Io
pasaeny 2).
JIncr 3 — Cxema sBakyaruu. (C yuerom 3aasimicuus). (ITo pazgeny 3).
Jlnuer 4 — I'paduk npoTUBOMOKAPHBIX TPEHUPOBOK AJiA nepcoHana oobekra. (Ilo
pasneny 3).
Jluecr 5 — Oxpana tpyna (Tabruya 1 — Xapaxmepucmuxa paboueco mecma,
Tabauya 2 — Peecmp pucxoe Ha pabouem mecme, Tabauya 3 — Aukema pabouezo
mecma, [uacpamma yposHetl Kancooeo pucka).



JIner 6 — Oxpana okpy»karouieil cpesbl U sKooruueckas oesomnacHocts (Tabauya
1 — Anmponocennas nacpyska Ha okpysxcarowyio cpedy, Tabauya 2 - Ceedenus o
npumeHsemvlx Ha obvekme mexHonoeusax, Tabauya 3.1 - [lepeuenv 3azcpasHAOWUX
gewecms, GKIIOYEHHbIX 8 NIAAH-2PAPUK KOHMPOTL CMAYUOHAPHBIX UCHOYHUKOS
evibpocos, Tabnuya 3.2 - Pe3ynomamel KOHMpOAAs CMAYUOHAPHBIX UCMOYHUKOS
8b1OPOCO8  3acpsA3HAIOWUX Beujecms 6 ammocepuvlil 6030yx, Tabauya 4-
Pe3zynomamoet nposedenuss npoeepox pabomvl OUUCHHBIX COOPYHCEHUL, BKIIOYAL
pe3yIbmamsl MexHOL02ULeCK020 KOHMPOJis d¢hghekmusHocmu pabomul OUUCHIHBIX
COOPYIICEHUU HA 8CeX IMANAX U CMAOUAX OYUCMKU CMOYHBIX 800 U 0OpaboOmKu
ocaoxos, Tabnuya 5 - Ceedenus 06 obpazosanuu, YMmuiu3ayuu, 00e38percUsanull,
pasmeujeHun omxo008 nPou3e00cmaea u nompeodieHuss 3a omuemuoliil 200 2023 2.)
Jlmer / — 3ammura B Upe3BbIYAWHBIX M aBapuUWHBIX cuTyanusx. [lacmopt
oe3onacHoctu (Ha nucm epaghuuecxoii uacmu no pazoeny eviHecmu madOaUybl:
NOMEHYUANbHO ONACHble YYacmKU obvekma (meppumopuu); KpumudecKue
oneMeHmvl  00vekma  (meppumopuu);,  OYeHKa  COYUANbHO-IKOHOMUYECKUX
NOCIeOCMBULl  COBEpULeHUsl  MEPPOPUCIUYEeCK020  aKkma  Ha  0Obekme
(meppumopuu)).

JIner 8 — Ouenka 3 pexTHBHOCTH MEPOTPHUSTHIA IO 00ECTICYeHUI0 TeXHOChHEpHOH
0€301MacHOCTH (Ha Jucm GbIHOCAMCA Mabauysl, NOOmMeepIIcoarouue CoOYudibHO-
IKOHOMUUECKYI0 I heKxmuUsHOCMb BHeOpeHUsL).

6. KoHCYJIbTaHTBI 110 pa3zienam:

— Ilo pa3znenam c 1 mo 6 — k.¢.H., noreHT Cokonos A.IO.

— Ilo pasmeny 7: «Ouenka 3(h(PEKTUBHOCTH MEPONPUITHI TO OOECIEeYEHUIO
TeXHOC(EpHOU O€30MmacHOCTH» — K.3.H., AotieHT Opesze T.1O.

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

PykoBoautenb 6akagaBpCKo pabOThI A.10. CokoJioB
(N.0. damuus)

(noamnuce)



«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIN
(dbenepaibHOE TOCYIAPCTBEHHOE OO PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIIETO 00pa30BaHUs

I/IHCTI/ITYT HH}KeHepHOﬁ 1 DKOJIOTMYECKOHN 0€30IaCHOCTH

(HaI/IMeHOBaHI/Ie HUHCTUTYTa HOJ'IHOCTI;I())

KAJIEHJIAPHBIN TIJIAH
BBINIOJIHEHHUS 0aAKAJIABPCKOH padoThI

Oo6yuaronuiics: @upcoB I'puropuii BacujibeBuy

o TeEMme. HDOTI/IBOHO)KaDHaﬂ OXpaHa 00bEKTOB  C KPVYIJIOCYTOYHBLIM
l'[peﬁbIBaHI/IeM ﬂmﬂ@ﬁ: AHAJIN3 U IICPCIICKTUBLI.
HaumenoBanue pador IL1aHoBBIH CPOK (DaKTcheCKHH OTmerka o
BBITIOJTHEHU ST POK BBINOJTHEHU T
BBINOJIHEHUS
AHHOTaAMA 01.12.24 —05.12.24
Conepxanue 06.12.24 — 12.12.24
Baeneuue 14.12.24 — 30.12.24
1
10.01.25 -12.02.25
P
2
13.02.25 - 16.03.25
P
3
17.03.25 — 30.04.25
4. Paznen. Oxpana Tpyna 02.05.25 — 30.05.25
5. Pazmen. OxpaHa okpyxarouiei
CpeIIbI 5 skosrornyeckas | 01.06.25 — 30.06.25
0€30M1acHOCTb
6. Pa3jleiI. 3amuTa B Ype3BBIYANHBIX 01.07.25 — 02.08.25
Y aBapUITHBIX CUTYaIUAX
7. Paznen. Ouenka 3¢ (HeKTHBHOCTH
MEPOMPHUSITHIA TTO 00ECTICYSHUIO 03.08.25 — 30.08.25
TexHoc(hepHOoH 6e30MacHOCTH
3akirouenue 02.09.25 — 15.09.25
CnHcok Mcnoib3yeMbIX 16.09.25 — 30.09.25
HCTOYHUKOB
IIpnioxenus 01.10.25 - 28.10.25
PykoBoautens 6akagaBpCcKoil pabOThI A.1O. CokoJioB

(moxmucs)

(N.0. ®amunmst)




