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Pabouast mporpamMma JMCHMIUIMHBI «SIIepHBbIC YHEPTETUYCCKUE YCTAaHOBKH, TOTLIMBHBIM
IIUKJI, paJHaliiOHHass 0e30MMacHOCTh» JUIS acIUpaHTOB crneruanbHocTH 2.4.9. «SnepHble
SHEPreTHYECKUE YCTAaHOBKH, TOIUIMBHBIA IIHMKJ, paJMallMOHHAas Oe30macHOCThY» / aBT.
B.B. Annpees — Hwxnuit Hosropoa: HI'TY, 2022. - 14 c.

Pabouas mporpamma npeaHazHayeHa JUisi METOJAMYECKOTO COMPOBOXKICHUS IIPernoia-
BaHUS JUCIUIUIMHBI (MOIYJIsl) «SlaepHble SHEpPreTUYecKre yCTAaHOBKHU, TOIUIMBHBIN IUKII,
paauanuonHas 0€30MaCHOCThY» aclUpaHTaM O4YHON (QOopMbl 00ydeHHUS MO CHEUUATBLHOCTH
2.4.9. «SlnepHble SHEPreTUUECKUE YCTAHOBKH, TOIUIMBHBIN IMKI, paJdaldoHHas Oe3ormac-
HOCTBY.

Pabouass mporpamma JHUCHUIUIMHBI COCTaBJI€HA B COOTBETCTBHM C TPEOOBaHMSIMU
CIEAYIOIIMX HOPMATUBHBIX TOKYMEHTOB:

1. ®enepanpHble TOCYJAapCTBEHHBIE TPEOOBaHUS K CTPYKTYpe NPOrpaMMm MOArOTOBKH
HAy4YHBIX U HAYYHO-TIEIarOrMYeCKUX KaJpoB B aCIUPAHTYpe - npuka3 MuHoOpHayku Poc-
cun oT 20.10.2021 r. Ne 951.

2. [TacnopTt HayuHOU cnenuanbHOCTH 2.4.9. «SmepHble SHEpPreTU4ecKre yCTaHOBKH, TOII-
JMBHBIN LMKJI, pagualuoHHas 0e30MacHOCThY», pazpaboTaHHblil skcniepramu BAK Muno-
OpHayku Poccum B pamkax HomeHKIaTypbl HayYHBIX CHEUUATbHOCTEH, YTBEPKIECHHOMN
npukazom Munoopuayku Poccun ot 24.02.2021 r. Ne 118.

3. Yuebnsiit uian HI'TY no mporpamme nMoAroToBKA HAyYHBIX U HAYYHO-TIEIarOTHYeCKUX
KaJIpOB B aCOUPAHType IO HAy4YHOU crenuanbHocTh 2.4.9. «SInepHble 3HEpreTUuyecKue
YCTaHOBKH, TOTUTMBHBIN LIUKJI, paJialliOHHasi 0€30MMacHOCTbY.

4. TlporpamMma KaHJIMJATCKOTO 9K3aMeHa 1o crnernuaibHocTh 2.4.9. «SnepHbie sHEpreTHye-
CKH€ YCTaHOBKH, TOIUIMBHBINA LIUKJI, paAHalluOHHas 0€3011aCHOCTbY.

)

ABTOp il o B.B. Aujpees

—~ (mommuce)

31 mas 2022 r.
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© ®I'bOY BO HI'TY, 2022
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1 IIeJIb H 3aJa491 OCBOCHHUA JUCIHUITIINHBI

eanb ocBOeHMs AUCHUILIUHBI: (OPMHUPOBAHUE W PA3BUTHE Yy aCIIUPAHTOB KOMIIE-
TEHIIUNA B OOJIACTH PEIICHMS TEXHUYECKUX 3aja4, CBSA3AHHBIX C MPOCKTUPOBKOW M 00CITY-
KUBAHUEM SIJICPHBIX DHEPTrEeTUYCCKUX YCTAHOBOK; OBJIAJICHUE OCHOBAMH TEOPETHYCCKHUX
3HAaHWKA B 00JIACTH COBPEMEHHOUW YHEPTETHKH, MO3BOJISIONIMMHI BBIITYCKHUKY YCIICIIHO pa-
ootaTh B  JaHHOM  o0OjJacTM  MPOPECCHOHAIBHOW  NIEATEIbHOCTH:  HAay4HO-
WCCJICIOBATEILCKOM, MPOCKTHON W MPOW3BOACTBEHHO-TEXHOJIOTHICCKON C MPUMEHEHHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHM; M3yYeHUE U pa3pabOTKa METOJ0B 0OOCHOBa-
HUS paJIMallUOHHON 0€30MaCHOCTH, AEPHOTO TOTUIMBHOTO IMKJIA U YKOJIOTHUYECKOW MpH-
EeMJIEMOCTH AJIEPHBIX TEXHOJIOTUH.

3amaun:

— (hopMHpOBaHHE HABBIKOB B 00JIACTH PELIEHUS 3a]1a4, CBI3aHHBIX C IPOCKTUPOBKOM,
o0CcIy’>)KMUBaHUEM, HKCIUTyaTallleil, peMOHTOM, YNPAaBICHUEM CPOKOM CIY>KOBbI SIIECPHBIX
YCTAaHOBOK; Takke (popMmupoBaHue HEOOXOAMMOM Oa3bl 3HaHWI B 00JIACTH COBPEMEHHOM
ATOMHOMW YHEPTETUKH M PATUAIMOHHON 0€301TaCHOCTH;

— U3YYCHHUE TOCIIEIOBATEIIBHOCTH TTOBTOPSIIONTUXCS TIPOM3BOICTBEHHBIX MPOIIECCOB,
HayMHAs OT JOOBIYM TOIUIMBA (BKJIIOYAs MPOM3BOJCTBO AJICKTPOSHEPTHH) M 3aKaHYHBAsS
yIaJICHUEeM PaJlOaKTUBHBIX OTXOO0B (SIACPHBIN TOIUTUBHBIN ITUKIT);

— M3YyYCHHE OCHOBHBIX METOJIOB K IMOCTAHOBKE M MPOBEICHUIO SKCIIEPUMEHTATBHBIX
UCCJICIOBAHUM HAYyYHO-TEXHUYECKUX MPOOIEM, MOJICTUPOBAHUIO HEUTPOHHO-(DU3HUECKHX,
XUMHUYECKUX, TETUIOBBIX, TUIAPABIMUYECKUX M MEXaHMUYECKHX IMPOIIECCOB, CO3AAHUIO IMPO-
I'PAaMMHBIX KOMIUJIEKCOB, OOecCIieurBaromux Oe30macHoe (QYHKIIMOHUPOBAHUE OOBEKTOB
SAIEPHOU TEXHUKH.

2 MecTo JUCHHUIJIMHBI B CTPYKTYpe NMPOorpaMMbl aCIUPAHTYPHI

HucrumnHa (MOIynb) «SlnepHble YHEPTeTUYECKHUE YCTAHOBKU, TOTUTMBHBIM ITHKII,
paguanoHHass O€30IacHOCTB» BKJIIOYEHAa B OJOK  00S3aTENbHBIX  JUCIHUILIMH,
HaIlpaBJICHHBIX Ha MOJIOTOBKY K cllaue KaHIMIATCKOTO dK3aMeHa.

JucrumrHa Oa3upyeTrcs Ha 3HAHUAX, MOJYYCHHBIX aclUpPaHTaMHU B PeE3yibTaTe
OCBOCHHMS 00pa30BaTCIIbHOW TPOrpaMMBbI  BBICIIETO 00pa3oBaHHUSA (Marucrparypa,

CICIIUAJIUTET).
Haumenosanue 61oka | Cemectp, B TpynoeMKOCTh JUCIHUIIIVHBI Bun npomexy-
KOTOPOM 3aYyeTHBIC Yacel TOYHOM arTe-
IPEMONACTCS | o gy | OOmIas B ToMm uncie CTaluu
AUCLUIUIMHA Aymuropnas | CPO
Ob6s13aTenbHas 6 3 108 24 84
JUCLUIIIIMHA
HUTOI'O 3 108 24 84 DK3aMeH

Bepcu}l . 1 0 KBe3 noo O0oKymenm Oeii 3 cymox nocne pacnewamxku. /lama K9 y3 N° Cmp 4 uz 14

u epems pacnevamiku:
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3 CTpyKTYypa M coiep:KaHue AUCHUTIHHBI (MOTYJINA)

OOmas TpyI0eMKOCTh TUCIUILUTHHBI cocTaBisieT 3 3aueTHble eauHuIlbl (108 gacos).

3.1 CTpyKTYypa IMCHUILIUHBI (MOXYJIs1)

JucuumnnuHa npenoaercs B 6 ceMecTpe.

HauMeHoBaHue Oo0beMm yqeﬁﬂoﬁ paGOTbI (B qacax) Bua ntorosoro
HCIUIIIAHBI KOHTPOJISA
Ne et Bcero | Beero W3 aynuTopHBIX Cam. P
ayIunT.
n/n yA Jlexn. | JIa6. | Ilpak.| KCP | paGora
1 Snepubie  3HEpre-
TUYECKHUE YCTAHOB-
KH, toruBHEIN | 108 24 24 - - 84 DK3amMeH
IUKJI, pPaadaIioH-
Hast 0€30I1aCHOCTD

3.2 Conep:kaHue TUCHUILIHHBI (MOTYJINA)

3.2.1 Pa3nesibl AMCHUILITHHBI (MOXYJIs1) M BHABI 3aHATHH

Ne HaumeHnoBanue pa3nesa

pasjeJia AMCHUILINHBI

Buapl yueoHoii paborei m | CamocrosiTennhas
TPY/10eMKOCTh (B 4acax) pa6ora (CP)

Jlex. | JIa6. | IIp. | KCP

MonenupoBaHue HEHTPOHHO-(DU3NYECKHUX,
XUMHUYECKHX, TCIUIOBBIX, THAPABINICCKHX U
MEXaHUYECKUX MPOIECCOB, CO3aHUE TIPO-
1 IPaMMHBIX KOMIUIEKCOB, 00€CIIeYNBAIOIINX
JIOCTOBEPHOE pacueTHOe 000CHOBaHUE 00b-
€KTOB sI/ICPHON TEXHUKH U UX Oe30rmacHoe
(GYHKIIMOHUPOBAaHUE

OKCIIEpUMEHTAIbHBIE HCCIIEOBAHUS B PEaK-
TOPHBIX YCIOBUSX U BHE PEAKTOPOB CBOWCTB
Y XapaKTEPUCTHK MaTEPUAIIOB, KOHCTPYKIIUH,
2 000pYyIOBaHUS M CUCTEM C LIEJIbIO BBISBICHUS
3aKOHOMEPHOCTEN UX U3MEHEHHUSI B TEUCHHE
KU3HEHHOTO LIMKJIa 0OBEKTOB AJEPHON TeX-
HUKH

Pa3zpaboTka MeTO/I0B pacueTa TEXHOJIOTHYE-
CKHX TIPOIIECCOB B O0OBEKTAX SACPHOU TEXHU-
3 KU C LIETbIO ONITUMHU3AIUU UX XapaKTEPUCTHK,
TTOBBIIICHHS HAIS)KHOCTH 000PYI0BaHUS U
CHUCTEM

Bepcu}l: 1' 0 KBe3 noo 1)0Ky.ucn.m Deit 3 cymox nocne pacnewamxku. /lama
u epema pacnevamxu:

YO Ne Cmp. 5uz 14
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Pa3paboTka MeTO/10B yIpaBiIeHHs CPOKOM
CItykObl 00BbEKTOB sA/IepHOMN TeXHUKU. Pazpa-

4 00TKa METOJ0B 000CHOBAHHUS OE30IIaCHOCTH U 6 B ) ) 21
9KOJIOTHYECKOH TPUEMIIEMOCTH TEXHOJIOTUH U
00BEKTOB SAEPHON TEXHUKHU
24 - - 84

HUTOI'O:

3.2.2 Conep:kaHue pa3ieioB AUCHUILIHHBI (MOXYJINA)

No HaumenoBanue Coneprxanue paszena ®opma npoBe-
n/m | paszzgena (TeMbl) (TembI) JICHUS 3aHATUI
1 2 3 4
1 | MoupenupoBanue | OCHOBEI siiepHOM M HEHTpOHHOH (u3uku. CocTaB M XapakTe- Jlexmun
HeiTpoHHO- PUCTUKH sfep. 3aKOH M XapaKTePUCTHKH PaJHOAKTHBHOIO
dusngeckux, xu- | Pacnana. SnepHble peaky U UX OCOOEHHOCTH.
2
MITIECKHX. Tell- VlcTOYHNKN MOHM3UPYIOIIKX U3JIyYEHUH B SOCPHBIX YHEPreTH-
5
YecKHX ycTaHOBKaxX. CHcTeMa TEMJIOHOCUTENS KaK MCTOYHUK
HTOBBIX, THPAB- ec yCTaHoBKa CucrteMa TEIJIOHOCUTENS KaK UCTO
M3y4eHUH. 3aKOHOMEPHOCTH OCJA0NEeHUs HOHU3UPYIOLINX
JINYECKUX U Me- .
U3Iy4YeHUH B BeulecTBe. PaananuoHHOE NMOBpEXKAECHHE peak-
XaHUICCKUX PO~ | 1o hypix MaTepHalios.
HCCCOB, CO3AAHRNC | Tennoppie u ruapaBIMUecKie MPOLECCHl B SIEPHBIX SHEPreTH-
IIpOrpaMMHBIX 94eCKMX YycTaHOBKaxX. OCOOEHHOCTHM KOHTYpa OTBOAA TeIUIa.
KOMIIJICKCOB, TemnornapaBIM4YeCKU pacyeT aKTUBHBIX 30H, OXJIAXKIAE€MBIX
P p )
obecreunBaro- o1HO(Ma3HBIM, JBYX(Aa3HBIM BOJHBIM, KHIKOMETAJUIMYECKUM,
IIMX JOCTOBEp- ra3oBbIM TemioHocuteneM. Kpusuc teminooOmeHa. 3amacel 10
HOE PacyeTHOE Kpu3uca. MakcuMasbHbIe TeMIIEPaTypbl 000JIOYKH U TOIUIMBA.
060CHOBAHME Hecranmonapusie Tporiecchl B EPEXOHBIX U aBapUHHBIX pe-
0GBEKTOB sIEp- )KuMax. TepMOruapaBiIvKa OCHOBHBIX IIPOEKTHBIX aBapHil.
HOM TEXHUKH 1 [IporpaMMHBIE KOMIUIEKCH Ui HEWTPOHHO-(DU3NYECKUX pac-
YETOB, MPOEKTHBIX U IKCIUTYaTAIMOHHBIX PACYETOB TUHAMUKHU
ux 6e3omacHoe o
1 6e30MacHOCTH, PaIUAIIIOHHON 3aIUTHI, PACIETHOTO 00OCHO-
(G yHKIIMOHHUPOBa- "
BaHUs IPOYHOCTH, MOACIMPOBAHMS TSDKEJIBIX aBapUi U UX TO-
HHC CIIEJICTBUI.
Hcnonp3oBanne mporpaMMHBIX KOAOB JJIsl aHANIHM3a TeTUIO(u-
3UYECKUX TPOIIECCOB, PAOOTHI 0O0OPYIOBAHHS M COCTOSIHUS Ma-
TEPUAJIOB.
OcCHOBHBbIE CBEJICHHSI U3 TEOpHUU MOA00us 1 pazmepHocTH. [lo-
noOue siBIeHn Terutonepenadn. HeoOXxoammele ycinoBus TO-
nobust. Teopema nogo6usa. OCHOBHON NPHHLMI TEOPUH Pa3-
MepHOCTH. BbpIBon kpurepueB mofobus W ux (U3NUYECKUH
CMBICIL.
2 [DkcnepuMeHTasb- | OCHOBHBIE THIIBI U KOHCTPYKLMM SIEPHBIX SHEPreTUYECKHUX Jlexuun
HBbIC MCCJIeIOBaHMs YCTAHOBOK. PeakTophl ¢ BOMOM MOJA NaBIECHUEM M KHIISIIME
B peaKTOpHbIK KOPIYCHBIE PEAKTOPBI. KananbpHble rpauUTOBBIE U TSHKEIOBOI-
YCIOBHSX M BHE ;LIC PEaKTOPHI. PgaKTopLI-6meepL1 Ha OBICTPBIX HEHUTpPOHAX.
. epCIIEKTHBHBIE OBICTPEI AKTOPBl C HAaTPUEBBIM, CBUHILO-
[PEaKTOPOB CBOWCTB petie © DBICIPBIC PCaKTophl ¢ PHCBBIM, - CBUHIO
BBIM (MJTH IPYTUM BBICOKOKHITSAIIMM) TEIIOHOCHTEIIEM.
M XapaKTePUCTUK
Koncrpykimonnsle marepuasisl  ADC ¢ BOJO-BOASIHBIMH,
Bepcu}l' 1 0 bes O0oKymenm Oeii 3 cymox nocne pacnewamxku. /lama K9 y3 N° Cmp 6 uz 14

u epems pacnevamiku:
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MaTepuaioB, KOH-
CTPYKIIUH, 000pYy-
ITOBaHUS U CUCTEM C
LIETIbI0  BBISBJICHHUS]
BaKOHOMEPHOCTEN

MX HW3MEHEHUs B
TEYEHUE KU3HEHHO-
ro HUKIa 00BEKTOB
SIIEPHOM TEXHUKHU

OBICTpBIME ¥ ypaH-TpaduTOBEIMH peakTtopamu, ADC c razo-
BBIM TEIUIOHOCHTENEeM. Marepuanbl KOPIyCOB pPEakTopoB (IKc-
nepumenTanbHeix 1 ADC). Bnusiaue o0mydeHUs], TEPMOLMK-
JUPOBAHUS U CTApPEHUS HA CONPOTHUBIIEHHE XPYIKOMY pas3py-
meHuto. Kputudeckass Temmeparypa nepexoja B XpyNnKoe Co-
cTosHHE. MaTrepuansl akTUBHOW 30HBI: KOP3UHBI, IIAXThl, TE-
noBeIaersromux coopok (TBC) M TEITOBBIIEIAIONTNX dIIEMEH-
TOB. Marepuanel ais JuCTaHUUMOHUpYromux pemerok TBC.
OcoOeHHOCTH pabOThl MAaTEPUAJIOB B OJHO- ¥ MHOTOKOHTY-
HOM cxeMme. Marepuanbsl KOHTypa MHOTIOKPAaTHON INpUHYIH-
TEJILHOW LMPKYIALMH U TpyOOmpoBomoB. Marepuasl IHUPKY-
JIAUOHHBIX HACOCOB M apMarypsbl. Vcnonap3oBaHNe UPKOHUE-
BBIX CIUIAaBOB B KOHTYpE, CTallel, CIIJIaBoOB U rpaduTa B KJIAJKe
peaktopa. Crenudrka BO3AEHCTBHS >KUAKOMETAJIIUYECKOTO
TEIJIOHOCHTENSl (HAaTpHsl, CBUHIA U Jp.) HA CTPYKTYPY M CBOM-
CTBa METAJJIOB: MAacCOMEPEHOC, 00e3yriepoKUBaHNE, CaMCBa-
puBaemocts u ap. [lom3ydects, anurenbHas craTHYecKas U
LUKIMYECKasd MPOYHOCTh. TexXHONorus TermmoHocureneil. Mc-
MBITAaHHUS HATYPHOTO O0OPYIOBaHUS M MOJEIBHBIX 00Pa3IoB.
[IporpamMMHBIE KOMIUIEKCHI Ui HEHUTPOHHO-(DU3NYECKUX pac-
YETOB, MIPOCKTHBIX U 3KCIUTYaTallHOHHBIX PACUETOB ITUHAMUKU
1 0€30MacHOCTH, paJIMallMOHHON 3alUThI, PACYETHOTO 000CHO-
BaHUS NMPOYHOCTH, MOJIEITHPOBAHUS TSDKETIBIX aBapHil M UX TO-
CIIEICTBUM.

[IporpaMMHBIE KOMIUIEKCH Ui HEWTPOHHO-(DU3NYECKUX pac-
YEeTOB, MPOEKTHBIX M JKCIUTYyaTallHOHHBIX PacyeTOB AMHAMUKU
1 0€30MaCHOCTH, pauallMOHHON 3alUThI, PACYETHOIO 00OCHO-
BaHUs IPOYHOCTH, MOACIMPOBAHUS TSDKEJIBIX aBapUH U UX IO-
CJIEICTBUIA.

SAnepHoe TomnmBo. KOHCTpYKIIMOHHBIE MaTepHaibl TBIJIOB U
TBC. OcHoBHBIE TpeOOBaHUS, XaPAKTEPUCTHKH.

Pa3paboTka MeTOA
ITOB pacyera TeXHOA
ITOTHYECKHX  TPO-
[IECCOB B OOBEKTaX
SIIEPHOM TEXHUKH C
[IEJIbI0  ONTHMH3a-
AN WX XapaKTepH-
CTUK, IIOBBIIIEHMUS]
HAAEKHOCTH  000-
PYIOBaHHS W CHUA
cTeM

PacueTHble KOMIBIOTEpHBIE MPOrpaMMBbI, Bepu(pUKALMI KOM-
NBIOTEPHBIX NporpaMM. KoMIproTepusanus pacueTHbIX U 3KC-
MIepUMEHTANBHBIX paboT. KommbroTepusaius KOHCTPYKTOP-
CKUX paboT, TpexMepHoe npoekTuposanue. IIporpammel obec-
reueHus1 6e30macHOCTH. BeposTHOCTHBIM aHaM3 0e30macHo-
CTH.

OpraHuzanyst ¥ KOHTPOJb O3KCIUTyaTaluH. Y CTaHOBJICHHE H
KOPPEKTHPOBKa IPEIeNioB U YCIOBHH 0e30MacHOi 3KcIuTyara-
umu. Permamenranus skcmmyaTanuu. TexHHYecKoe O0CTyXKH-
BaHUE M PEeMOHT. PernmameHTanusi AEHCTBUIA MPHU aBapusX U B
aBapuiiHbIX cuTyauusx. [lokazatenn paborer ADC. Cucrema
BEIOMCTBEHHOI'O KOHTPOJIS 3a 3KcIUTyartanuend. denepanbHbIid
HaA30p 3a 6€30MacHOCTHIO.

MeToabl 3KCIITyaTallMOHHON W OTNEPaTUBHOW TUArHOCTHKH 3a
COCTOSIHHEM MeTajlla W 000pymoBaHus, TpyoomporomoB ADC.
IlepnoauyHOCTh 3KCIUTyaTallMOHHOTO KOHTpois. Cucremsl
OTIEPAaTUBHOMN THATHOCTHKH.

Jlexun

Pa3paboTka meTo-

[TOB yIIpaBJICHUS

DOKOHOMHUYECKHUE ACHEKThI MCIIOJIb30BAHUS SIACPHON SHEPTUU.
Cocrasrnsroniue U3Iep:KeK MPOU3BOACTBA IEKTPOIHEPTHH HA

Jlexnmnn
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CPOKOM CITY>KOBI
0OBEKTOB SACPHOM
rexHuku. Pazpa-
00TKa METOOB
000CHOBaHUs 0€3-
OITACHOCTH U DKO-
ITOTUYECKOM IIPH-
EeMJIEMOCTH TEX-
HOJIOTHH U 00BEK-
TOB SIICPHOM TeX-
HUKHI

ADC. Castae ADC ¢ 3kcruTyatanui. DKOHOMHUYECKHE MTOCIIE -
CTBHA TsDKeNbIX aBapuidl. ColManbHbIe ACHEKTHl Pa3BUTHS
SIIEPHON PHEPTETHKH.

OpraHuzanyss ¥ KOHTPOJIb 3KCIUIyaTaluHd. Y CTaHOBIEHUE U
KOPPEKTHPOBKA TPEAENIOB M yCIOBHiA 0e30macHON JKCIuTyaTa-
uun. PermamenTanmsi skciuryaranuu. TexHHYeckoe 0OCTyKH-
BaHUE U peMOHT. PernaMmeHTanus AeUCTBUM NpU aBapusix U B
aBapuifHbIX cuTyanusx. llokasaremn paborer ADC. Cucrema
BEJIOMCTBEHHOI'0 KOHTpOJIA 3a 3KcIuryaranueid. denepaibHbIi
HaJ30p 3a 6€30MaCHOCTBIO.

Mertoapl 3KCIUTyaTalMOHHONM M ONEPATUBHOM AMATHOCTUKHU 32
COCTOSIHHEM MeTalljia U 00opymoBaHusl, TpyoonpoBoaoB ADC.
[TeproanYHOCTh 3KCIUTYaTAIlMOHHOTO KOHTpOJiA. CHCTEMBI
OIIEPATUBHOMN TUArHOCTHKH.

Ku3HEeHHBIA LUK SIACPHOM SHEPreTHUYECKOM YCTAaHOBKH U
MPUHIUIBl YIIPaBIeHUs CPOKOM ciyxObl. [Ipoanenue cpoka
ciry>k0bl1. BbIBO U3 SKCIUTyaTanyu.

ObGecrieyerrie W TIOBBIIIEHHE OE30MaCHOCTH TPH TMPOJIICHUN
skcrutyatanmu. [loBpexxaatonue Qakropsl. TexHomornueckas
[IOCJIEZIOBATENBHOCTD OTIEpaIHii.

PagnoakTuBHBIE Marepuanbl IMPH CHATHM C OKCIUTyaTaluu
SIIEPHBIX DHEPreTHYECKUX YCTAaHOBOK. TpaHCIOPTHPOBKA H
XpaHCHHUE TOIIJIMBA. yI[aHeHI/Ie paanOaKTUBHBIX OTXOJ0B BbICO-
KOH W cpeaHed akTHUBHOCTU. Jle3akTuBamus o0OOpyHOBaHUS.
Peabunuranus TeppuTOpHid, 3arps3HEHHBIX PaJUOHYKIIHIAMH.
OCOOeHHOCTH CHATHS C O3KCIUTyaTallid CYAOBBIX SIEPHBIX
SHEPTETHYECKUX YCTaHOBOK.

[Ipobnema HepacmpocTpaHeHMs SIIEPHBIX MarepuanoB. MA-
I'ATD u cucrembl MeXIyHApOIHBIX TapaHTUd. TexHHuUeckue
MpoOJIeMbl HEPaCTIPOCTPAHEHUS SIIEPHBIX MATEPHATIOB.
Tpenaxeps!l amsa nepcoHana ADC. TexHOIOrn4ecKkre OCHOBBI
pa3pabotku. [lomHOMacmITabHBIE M aHATUTHYECKHE TpeHa)Ke-
pBL.

Je3akTuBanusl TEXHOJIOTMYECKOro 00OpyNOBaHUS, 3JaHUN U
coopyxkeHuid. OCHOBHbIE METO/ABI U OpraHu3alMs Je3aKTHBa-
[IUH.

Ob6pamenne ¢ paguoakTuBHEIME oTxomamu Ha ADC. Ilepepa-
00TKa paguoaKkTUBHBIX BoA. OTBEp)KICHUE XUIKUX PagHoaK-
THUBHBIX OTXOJOB. Hepepa60TKa TBEPABIX PAAVOAKTUBHBIX OT-
xon0B. OOparienne ¢ Ta3000pa3HBEIMU PAJTHOAKTHBHBIMUA OTXO-
namu. CHcTeMbl Ta3004MCTKH MTPY 3aPOEKTHBIX aBapHUsIX.

3.3 [IpakTHyeckune 3aHATHUS

VY4eOHBIM MJIAHOM HE MPETYCMOTPEHO.

3.4 JlabopaTopHbie padoThI

VY4eOHBIM MJIAHOM HE MPETYCMOTPEHO.
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3.5 CamocrosiTeIbHAsA paGOTa ACIIHPaHTa NPU U3YYCHUN Pa3a€jI0B TUCIHUIIJINHBI

CamocTosaTenbHass paboTa acmupaHTa NpU W3YYCHUU AMCUUIUIMHBL «SlaepHbie
HYHEPreTUYECKUE YCTAHOBKM, TOIUIMBHBIA LUKII, pagualMoOHHas 0€30MaCHOCTh)» COCTaB-
asiet 84 yaca.

B xone camocTtosiTensHOM pabOThl aCTUPAHT:

- I3y4aeT MaTEpHUaJIbl, HE OCBEILCHHBIE B JICKIUSX;

- TOTOBUTCS K DK3aMEHY.

Ne Koz-Bo ua-
paszena Bonpocel, BBIHOCUMBIE Ha CAMOCTOSITENIbHOE U3yUEHHE coB

1 OO61Ke BOmpOCkl MPUMEHEHHS SACPHON dSHEPTUN 21

2 OCHOBBI IPOEKTUPOBAHUS U KOHCTPYUPOBAHHUS SIIEPHBIX SHEPTETUYECKUX 21
YCTaHOBOK. 3aiuTa 000py10BaHMsl OT paIUualHH.

3 SnepHble SHEPreTUUECKHUE YCTAHOBKU. Y IPABIEHUE CPOKOM CIy)Obl ADY. 21
CoopyxeHue, MOHTaX U HKCIUIyaTalus sIEPHBIX SHEPreTHYECKUX YCTAaHOBOK.
[TocnenoBaTenbHOCTh MOBTOPSIOIUXCS IPOU3BOJCTBEHHBIX IPOLIECCOB,

4 Ha4yMHAasl OT 100bIYM TOIIMBA (BKJIHOYasi IPOU3BOICTBO 3JIEKTPOIHEPIUN) U 21
3aKaHYMBasl y/laJIeHUEM paIMOAKTHBHBIX OTXOJIOB.

NTOI'O: 84

4 Oo6pa3oBaTeibHbIE TEXHOJIOTHH

IIpr ocBOEHHMH TUCLUILUIMHBI «SIepHbIE PHEPreTUYECKHE YCTAHOBKH, TOTUIMBHBIN
IIUKJI, paJdalliOHHass O€30MaCHOCThY HCIOIB3YIOTCA CIEAYIOIINE 00pa30oBaTEIbHBIE TEX-
HOJIOTUU:

— aKTUBHBIC (JICKIUN);

— nH(popMaIMOHHbIC (aHAJIU3 U 0030p UCTOYHUKOB WH(OpMALIHHN);

— KOMIIBIOTEPHBIC (BUPTYaIbHbIE U CETEBbIC MHTEPHET-TEXHOJIOTUH ),

— UH(GOPMAIITMOHHO-KOMMYHHUKATUBHBIC (KOMITBLIOTEPHI, TEIEKOMMYHHUKAITUOHHBIE CETH),
— KOMMYHHUKaTHBHbIE (0OCYXJAeHUE MNpoOJIeM Ha ayJIUTOPHBIX 3aHATUSX, KPYTJIbIE
CTOJIbI, TUCIYTHI, Y4aCTUE B ACMHUPAHTCKUX HAYUYHBIX U HAYYHO-TIPAKTUUYECKUX KOH-
bepeHnusx),

— ipo0JIeMHBIC 3aJaHus acClIUpaHTaM, U UX MPEJCTaBlIeHne, Pa300p KOHKPETHBIX CH-
Tyaluu.

5 OueHo4vHbIe cpeacrBa AJd TEKYHIEro KOHTPOJA YyCII€EBAEMOCTH M IIPOMEIKY-
TOYHONM aTTEeCTAIIUH 110 UTOraM OCBOECHUS AUCIUILINHDbI

I1o nToram ocBo€eHHUS JAUCHUIIIIMHBI ACIIUPAHTOM CHACTCA DK3aMCH.
OK3aMeH OLOCHUBACTCA IO CUCTEMC. OTIIMYHO, XOPOUIO, YAOBJICTBOPHUTCIILHO, HCYI0-

BJICTBOPUTCIIBHO.

OTIUYHO MTOJTHBIA TPAMOTHBIM OTBET MO BCEM TPEM BOIMPOCAM, COAEPIKANTUN MPUMEPBI, B TOM YUCIIe COOT-
BETCTBYIOIINE TEME HAYYHO-UCCIEOBATENBCKOMN NEeATEIbHOCTH COUCKATEIISI.

Xopouio MIPaBWIbHBIN IPAMOTHBIN OTBET, HO:
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a) TpeOYyOUIMI YTOUHEHHUS 110 OJHOMY M3 33J[aHHBIX BOIIPOCOB,;
0) IIpy HAJTMYUH OJHOTO - IBYX HEJIOYECTOB;
B) IOTIyIIIeHA OJTHA HerpyOas ommoKa.

VY 10BIIETBOPUTETHHO MIPaBWIbHBIM TPAMOTHBIA OTBET, HO:

a) TpeOYIOIINIT yTOYHEHHI 110 BCEM BOIPOCaM;

0) nonyiena rpyoas ommoka;

B) [IPY HAJIM4MU OOJIee IBYX HEIOYETOB;

T) Ha TEOpPETUYECKHUEe BOMPOCH! JaHbl UCUEPIBIBAIOIINE OTBETHI, HO OTCYTCTBYIOT MPUMEPHI, UJI-
JIOCTPUPYIOLINE COMCKATENIEM NOHUMAaHUE CYTU BOIIPOCOB.

HeynoBneTBopuTensHO a) HeIpaBUJIbHbIE OTBETHI Ha /1Ba U O0Jiee BOIPOCOB OMIIETa;
6) Korza 9uciIo0 OMMOOK IMPEBOCXOJUT HOPMY, IIPU KOTOPOH MOXKET OBITH BHICTABIICHA IOJIOXKH-
TeNIbHAs OLICHKA.

Texymuii KOHTPOJIL OCBOEHUSI MaTepuasa Mo KaKIOMYy paslieny JAUCIHILUIMHBI OCY-
IICCTBIISICTCS TECTUPOBAHUEM.
Oopa3zuvt oyenounvlx cpeocme
071 NPoGeOeHUs meKYyuie20 KOHMPOJis 8 6U0e MeCmos
Tecmul k pazoeny 1.

Bonpoc 1: OcHOBSI s1iepHOI 1 HEUTPOHHOM (PUBUKH.
Bonpoc 2: TemioBbie U rUIpaBIdye€CKUe MPOLECCHl B SAEPHBIX IHEPTETUUECKUX YCTAHOB-
Kax.

Tecmut K pazodeny 2:
Bonpoc 1: OcHOBHBIE THIIBI 1 KOHCTPYKITUH SACPHBIX SHEPTETHUYCCKUX YCTAaHOBOK.

Bonpoc 2: Koncrpykuuronssie matepuainbl ADC ¢ BOIO-BOASHBIMH, OBICTPBIMU U ypaH-
rpaguToBbiMU peakTopamu, ADC ¢ ra30BbIM TEIIIOHOCUTEIIEM.

Tecmul k pazoeny 3:

Bonpoc 1: PacyeTHbie KOMITBIOTEPHBIE TTPOrPaMMbl, BepU(pUKAIUS KOMIBIOTEPHBIX IMPO-
rpamMm.

Bomnpoc 2: Pernamenrtanus A€HCTBUI NpU aBapUsAX U B aBAPUIHBIX CUTYaLIHSIX.
Tecmut K pazoeny 4:

Bomnpoc 1: DxoHOMUYECKHE aCIIEKThl HCTIOJIb30BAHUS SIAEPHON SHEPTUU.

Bonpoc 2: JlezakTuBaiiys TeXHOIOTUYECKOTO 000PYI0BaHUS, 3IaHUI U COOPYKCHHM.

6 YueOHO-MeTOoAMUEeCKOe U MH(OPMAIHOHHOE 00ecTiedeHne JUCIMILTHHbI
6.1 OcHoBHas JuTEpaTypa

Ne ABTOD(BI) 3arnaBue N3parenscTBO, Hasnauenue, Bun Kom-Bo 3k3.
/1 roJ U3IaHusA U3JIaHus, TPUQ B OMOII-K€
1 | Crepman Tennossie u aToMHbIE 71ek- | M.: 31, nom | YueOnuk ['pud Mu- 8
JI.C. TPUYECKHUE CTAHINH MD3BU, 2008 HHUCTEPCTBA 00pa3o-
BaHus PO
2 | [Ipockypsi- | SlmepHble »Hepreruueckue | Mocksa : VYueOHoe  mocoOue | O7eKTpoHHOE
U3a1aHUuC
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xoB K.H. YCTaHOBKU W3parenbckuil | 11 By30B - MOCKBa
noM MOUH,
2019
3 | 3opun B.M. | AtomHbIe 3niekTpocTanIuu | M3natensckuii | YueOHOe mocobue DIEKTPOHHOE
oM MDU, JUTS BY30B - MOCKBa M3faHne
2017
6.2 JlonmoJIHUTeILHAS JIUTEPATYpa

Ne | ABtop(bl) 3arnaBue N3narensctBO, Hasnauenue, Bun | Koi-Bo 9k3.

n/a o U3JIaHUsA u31aHust, rpud B OHOJI-KE

1 CM. Imut- | OcHOBHOE 060pynoBarne ADC Munck: Bem. mk. | YdeOHOe mocobwme. DJIEKTPOHHOE
pues, 1.J1. 2015 - 288 c. Bpmm. mxk. 2015 W3IaHnAe
3Bepes, O.A.
brrx, 10.K.

ITanos, H.M.
CopokuH,
B.A. ®apa-
(oHOB

2 Maprynosa ATOMHBIE dJIeKTpUIecKre cTaHui | MockBa, Beiciast Y4eOHuk 12
T.X. mkoia, 1984 r.

3 A.B. be3no- | OGopymoBaHue 3HEPTETUIECKUX H. Hosropon: Y4ebHoe nmocodue, 5 Ha kadenpe
cos, T.A. KOHTYPOB C TSIKEJIBIMU JKUJKOME- HI'TY, 2012 . YMO ATC
Bokora TAJITMYECKUMHI TETUIOHOCUTEISIMU B

ATOMHOU JHEPTeTHKE

4 A.I'. Camoii- | TemnaoBBLIENSIONINE JIEMEHTBI Mockaa, Y4eOHHK T By30B 8
qos, B.C. SIIEPHBIX PEAKTOPOB DHeproaToMM3aar,
Boikos, 1996 .

M.U. Cono-
HUH

6.3 Ilepuoanyeckue U3TaHus

o KypHan «ATOMHast SHEPTUS»
o Kypnan «Bomnpocel aToMHOM Hayku 1 TexHUKHU. Cepus: TepMosiaepHblid CHHTES»
e Kypnan «Bonpocsl atToMHON Haykyd U TexHUKH. Cepusi: Ou3nKa IEPHBIX PEAKTO-

pPOB»

o Kypnan «3Bectus BY3oB. fnepHas sHepreTrka

6.4 UnTepHeT-pecypchl

e Hayunas snekrponnas ouoamoreka (http://elibrary.ru)
e DnekTponHo-6ubmmoreunas cucrema (http://elanbook.com)
e DnekTpoHHO-OMOmoTeunas cuctema (http://ibooks.ru)

6.5 HopmaTuBHBIE JOKYMEHTbI

e Duepreruueckas crparerus Poccum Ha nepuon 1o 2030 roza, yTB. pacnopsyKEHUEM
[IpaButennscTBa Poccuiickoit denepanun ot 13 HossOps 2009 1. Nel715-p.
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e OepnepanbHblil 3akoH «O0 HCHOAB30BaHUM aTOMHOW 3Heprum» Ne 170-D3 (npussT
l'ocynapctBennoit [ymoit 21 HosiOps 1995) B neiicTByromieit penakiuu (Ot

02.07.2013).

o ®Denepanbubiii 3ak0H Ne 261-D3 00 sHeprocOepexeHrr U 3HEProdPPeKTUBHOCTU
(pen. ot 13.07.2015).

6.6 YueOHO-MeTOqUIECKOE 00ecTIeueHHe CAMOCTOSITEIbHOI PadoThl acCUPaAHTA

I/ICHOHBBYIOTCH CICOYIOIINC BHUAbI CaMOCTOSITEJIbHOM pa6OTI>I aCllMpaHTa: B YHUTaJIb-
HOM 3aJIC 6I/I6J]I/IOTGKI/I, B y‘-Ie6HI>IX Ka6I/IH€TaX, KOMIIBIOTCPHBIX KJIaCCaX € JOCTYIIOM K pPC-
cypcaM I/IHTepHeT U B JOMAIIHUX YCJIIOBHX.

[Tops0K BBIMOMHEHHUS CaMOCTOSATEIBHON pabOThl COOTBETCTBYET MPOTpPaMME Kypca
Y KOHTPOJMPYETCS B XO/1€ JIEKITUOHHBIX 3aHATHM.

CamocrosiTenbHas paboTa MOAKPEIUIIeTCs] y4eOHO-METOANYECKUM U UH(POpPMaAIMOH-
HBIM 0O€CIedeHrnEeM, BKIIIOUAOIIUM PEKOMEHJ0OBaHHbIE MOHOTpadu, Y4COHUKHU U y4eOHO-
METOAMYECKHE MOCOOUS, MEPUOANYECKYIO JINTEPATYPY, @ TAK)KE KOHCIEKTHI JIEKIIH.

/ MaTepuaJIbHO-TEXHUYECKOe o0ecnevyeHue TN CIUIINHBI

HaumMmeHoBaHHe crienuaJib-
HBIX IOMeENIeHnii ¥ moMe-
IIeHUH JJISl CAMOCTOATE I b-
HOM padoThI

OcCHAIIEHHOCTH CNENNAJbLHBIX OMEIEHNH 1
NoMeuleHMil VIS CAMOCTOATEIbHOM padoThl

IlepeyeHb JMIEH3UOHHOTO MPOrPaAMM-
HOro odecneyeHuss. PeKBH3UTHI NO/I-
TBEP:KIA0IIEro JT0KyMeHTa

JleKIMOHHBIE 3aHATHS - Jla-
6opatopus «PeakTopHas
THIPOJMHAMHKAY, Jaboparto-
pus «Ilaporenepupyromme
cucteMsl» a.5113, maboparo-
pust «Komriexce sxcnepu-
MECHTAJIbHbBIX Tel'IJ'IO(l)I/I?)I/I‘Ie-
CKHX CTeHJOB» a.5114

CamocrosrenbHas paboTa -
3aJIBI NIEKTPOHHBIX HHDOP-
MAaIMOHHBIX PECYPCOB
(Onexrponnsie knaccel) HTh
a.2210, 6119, 6162.
UwuranbHble 3aibl a. 2202,
2203

- KOMITBIOTEPHBIN Ki1acc
NBII a.6141

[lepcoHanpHBIE KOMIIBIOTEPEI, POSKTOPHI,
HACTEHHBIE SKpPaHbI.

KoMmakTHbIl cynepKoMIBIOTED.

Hoctyn x bubnmoteanomy poumy HI'TY.

Hoctyn B Internet uepe3 nokanbHy0 ceTh 30
Mowur/c.

BricokonanopHslil aspoanHamuyeckuit crenn OT-
50.

CreHz ucciienoBanus cmerreHus norokos OT-40.
DKCIEPUMEHTAIBHBIC TEIUIO(PU3MYSCKUI CTCHIIBI C
CBUHIOBLIM Teruionocureiaem OT-1, ®T-2, OT-5.
Kommneke teruogpusndeckux crergo OT-80,
®T-100, ®T-101.

Hoctyn B Internet uepes noxansHyto cetb 30
Mobwur/c.

37 mepcoHATBHBIX KOMITBIOTEPOB.

- Onepaunonnas cuctema Windows XP,
Prof, S/P3 (IToamuc-
kaDreamSparkPremium  geiicTBuTenpHa
10 31.12.2017)

- MSOffice 2007 i Ne43847744 (6ec-
cpouHasi).

- Dr.Web (cpok mmi.2016-02-29 — 2017-
04-27)

- PedeparuBHble  HayKOMETpHUUYECKHE
6a3pl (eLIBRARY.RU, Web of Science,
Scopus), 9JIEKTpOHHBIE OWOIUOTCUHBIC
cucteMsl (m3nmartenbcTBa «VH)XeHEpHBIC
Haykm», «JlaHby, «MammHOCTPOCHHEY,
«adpopmarukay, «HOMKOH»).

- ABTOMAaTU3UpOBaHHAS HH()OPMAIHOH-
HO-Onbnnoteunas cucrema (AUBC)
«MAPK-SQL 1.14», 3A0 «HIIO «1H-
DOPM-CUCTEMA» ¢ 20 oxTs16pst 2014
(oroBop Ne 069/2014-A/0)

Bepcus: 1.0

KBe3 noo O0oKymenm Oeii
u epema pacnevamiu:

3 cymox nocne pacnewamxku. /lama

KO:

YO Ne Cmp. 12 uz 14




HI'TY
//\
W/’ Paﬁoqaﬂ nporpaMMa AUCHUIIIMHBI
CK-PII-15.1-04-22 PabGouas nporpamMma JMCUUIIMHbI
«SnepHble YHePreTHYECKHE YCTAHOBKH, TOIUINBHBII IIUKJI, PANAIINOHHAS 0€30MACHOCTH)

JIUCT
corjiacoBaHus pado4eii mporpaMmsbl

['pynmna HayyHBIX cienuaibHOCTEN: 2.4 DHEepreTHKa U 3JIeKTPOTEXHUKA

Haqua;I CIICTIHMAJIBHOCTD 2.4.9 SlaepHble YHEPIEeTUUYECKUE YCTAHOBKM, TOILIMBHBIN
OHUKJI, paaralinOHHasiA 0e3011aCHOCTh

JucummnHa: SAepHble PHEPreTHUYECKHUE YCTAHOBKHM, TOIUIMBHBIM ITUMKII, paJdallMOHHAs
0€30MaCHOCTD

dopma oOydeHUS: OuHas
Y4eOHblil 1o 2022 - 2023

PEKOMEH/IOBAHA xadenpoii «KATOMHBIE U TEIJIOBBIE CTAHIIMN
npoTtokodn Ne 7 ot "31" mas 2022 r.
OTBETCTBEHHBIN UCIIOJIHUTEID, 3aBCI[YIOH_II/H7I/K@/GI[pOI\;I «ATOMHBIE Y TENJIOBBIE CTAHIIUID)

- /
JLT.H., npodeccop //i%/ C.M. JImutpues 31.05.2022

- noamiich paciun(poBKa MOMHCH nata

COI'JTACOBAHO:

kadenapa «SnepHbie peakTopbl U SHEPTETUUECKUE YCTAHOBKI

npotokon Ne 14 ot "14" utons 2022 1.

3aBenyromuii Kapenpoi «InepHbie peakTopbl U SHEPTETHIECKUE YCTAHOBKU»

I.T.H., npodeccop - e i B.B. Ansipees 14.06.2022
_TIOTIIHICH paciupoBKa MOIMHCH Jiara
AsTop: /zf
I.T.H., npodeccop T s B.B. Ansipees 14.06.2022
-) TOAMHCH | pacugpoBKa MOIMUCH jara
COTI'JTACOBAHO:

W.0. nekana (aKyIbTeTa IOArOTOBKU CIENHUAINCTOB BBICHIEH KBaTU(pUKALUK
A
K.T.H., JIOIICHT e P.111. BeapeTanHOB 15.06.2022

oA Ch paCH_II/I(i)I)OBKa moAIrncu Jara

Bepcu}l . 1 0 KBe3 noo O0oKymenm Oeii 3 cymox nocne pacnewamxku. /lama K9 y3 N° Cmp 13 uz 14

u epems pacnevamiku:




HI'TY

Pa6ouasn nporpaMma IuCuUIJIUHbI

CK-PII-15.1-04-22

Pa6ouast nporpamma JuCHUIIIMHBI
«Slzlepm,le IJHEPreTUIC€CKNE yCTAaHOBKH, TOIUIMBHBIH HUKJI, pAIUAITUOHHAs 0€30IaCHOCTDb»

JlonoJIHeHUs ¥ U3MeHeHHs B padoueil nmporpaMmme
TUCUMIUIUHBI HA 20 /20 yu.r.

Brecennsie n3menenus Ha 20 /20 y4e0-
HBIU TOJT

YTBEPXIAIO
[IpopekTop no HaydHo# paboTe

(moanuch, pacIIM(pOBKa IMOAIKICH)

N ” 20...T

B pabouyto mporpammy BHOCSTCS CIIEIYIOIINE U3MEHEHUS

2) i,

................................

WJIM JICJIACTCS OTMETKA O HEIEJIeCOO00Pa3HOCTH BHECCHHS KaKUX-JIMOO M3MEHEHUN Ha JaH-

HBIN y4eOHBIN o1

COTI'JTACOBAHO:

Jlexkan ®CBK

HAUMeHOBanUe PaxKyibmema (UHCIUIMymad, 20e peaiu3yemcs 0anHoe Hanpasienue) Jaudndas Noonucs Pacuiuposra noonucu _oama

be3

Bepcus: 1.0

00Kymenm Oeii 3 cymox nocne pacnevamxu. /lama K9 y3 Ne Cmp 14 u3z 14

u epems pacnevamiku:




