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

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreruyeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: HccaenoBanne n NMPOCKTUPOBAHUEC ABTOMATU3UPOBAHHBIX
THAPABANYE€CKUX U MHEBMATUYECKUX CUCTEM, MALlIMH U arperaTos

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
NPEAYIPEXJIEHUE ABAPUU DHEPIT'ETUYECKUX YCTAHOBOK

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b4.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KosnokBuym
PacuerHo-rpaduueckas padora

IIpomeskyTouHast aTTecTALUS:

3auyer

3 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu TpyxHun A.L. o
[IpenomaBaTelib NaerTbnratop R82147d5a-TrukhnyAD-4832e819 A Jl. Tpyxuuit
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
gggg:gs;fg?{;b]{oﬁ Ceeaenun o Bnagensue L3N M3K B M
Bnageney OpaxenallBuan 5.M. T
HpOFpaMMBI VaeHTuduraTop Rid5ae6c88-OrakhelashvBM-6133e8 OaneHaH_[BI/I,]'H/I
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHy}0]_qu/'1 IItH\ Ceenennn o enagensue L3N M3K
e : Bnageney, Bonkos A.B.
BBINYCKAIOIIEH Kadeapbl * Mo - [T — R369593e0-VoIKovAV-775a725f A.B. Boakos
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHUMs TUCHUIIMHBI: V3yueHne MEeTo0B IPEeNyNPEXICHHS aBapUil U TEXHOJIOTMYECKUX
HapyILIEHUN pabOThl SHEPIEeTHUECKUX YCTAHOBOK HA dTarax MPOEKTUPOBAHUS, IPOU3BOJCTBA, MOHTaXa U

OKCILTyaTaluu.
33[[3‘11/1 AUCHHUIIIMHBI

- 3HaTh OCHOBHbBIE TEXHOJOTUYECKUE HAPYIICHHUS 1 aBapUU MapOBbIX TYPOUH U ra30TypOMHHBIX

YCTaHOBOK.;

- Umets npencraBnenue o GU3NUECKUX MPUYMHAX Pa3pYIICHUS OCHOBHBIX KOMIIOHEHTOB
NapOBBIX TYPOUH M ra30TypOMHHBIX YCTaHOBOK.;
- BeImonHATE aHanm3 00CTOATENBCTB aBapHil U ONpeIeIeHIs] BO3SMOXKHBIX TPUYHH aBapui
NapOBBIX TYpOUH M ra30TypOMHHBIX YCTAHOBOK.;
- [lppuarMaTh 1 000CHOBBIBATH KOHKPETHBIC TEXHUYECKHE PEIICHHS [0 IPETYTIPEKIECHHIO
HapOBBIX TYpOUH M ra30TypOMHHBIX YCTAHOBOK..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

YK-1 cnocoben
OCYULIECTBJISAThH
KPUTUYECKHUN aHAIN3
pOOJIEMHBIX CUTYalluil Ha
OCHOBE CUCTEMHOI'0
MOJIX0/1a, BBIpaOaThIBATh
CTpaTEruIo ACUCTBUI

NJI-1yk-1 BemomHseT mouck
HEe0OX0oaMMOM HHPOPMAIIHH,
€€ KpUTUYECKHUI aHaIu3 U
0000111aeT pe3yNbTaThl
aHaJIM3a [T PEIICHHUS
[TOCTaBJIEHHOMH 3a/1auu

3HATh:
- [IpuauMaTh 1 0OOCHOBHIBATH
KOHKPETHBIE TEXHUUECKUE PELICHUS 10
MPEIYIpPExTCHUIO TTAPOBBIX TYpOUH H
ra3o0TypOMHHBIX YCTaHOBOK.;

- [IpyurHBI BOSHUKHOBEHHS U CIIOCOOBI
00pBOBI C KareynapHon spo3ueit
JIOTIATOYHOTO arapara.;

- cTOYHMKY HAaKOIJIEHUS JUTUTENbHBIX
CTaTUYECKUX M JTUHAMUYECKUX
MOBPEXJICHUN B POTOPAX MapOBBIX
TypOHH.;

- [IpyunHBI BHE3AMHBIX XPYIKUX
pa3pymIeHN HacaIHBIX BaJIOIIPOBOIOB
HapoBBIX TYPOUH U Mepbl OOPHOBI C HUMU.;
- cTOYHMKH KOPPO3HMOHHO-OMACHBIX CPEeT
B NApOTYpOMHHBIX YCTAHOBKAX U MX
BJIMSTHAE Ha HAJICKHOCTHh PabOUYMX JIOMATOK
MapoBBIX TYpOUH..

YMETh:

- AHaJIM3UPOBAThH YCIOBUS U PEKUMBI
paboThl pabouux JONATOK MpU
KOPPO3MOHHOM BO3/IEHCTBUH.;

- PazpabaTbiBaTh MepHI IO UCKITIOUEHHUIO
aBapuil U MOBPEXKACHUN JIeTalIeld MapoBbIX
TypOUH..

ITK-3 CnocoOHOCTB
HCITOJIB30BAaTh 3HAHHE
TEOPETUYECKUX OCHOB
pabouux TmpoIeccoB B
9HEPreTUYCCKUX MaIlIMHAX,

N-1nk-3 Ucnons3yer
TEOPETUYECKHE OCHOBBI
pabodrx MpOIECCOB B
OHEPICTUYCCKUX MAlllMHAX,
amnmaparax M yCTaHOBKax Mpu

3HATh!
- OCHOBHBIE IPUUNHBI aBAPHUIl MAPOBBIX
TypOHH..

YMETB:
- OnpeiensiTh OCHOBHBIE XapaKTEPUCTUKHU
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
amrmaparax 1 yCTaHOBKax MPOCKTHPOBAHUU O0BEKTOB APO3UOHHOTO U3HOCA KOHCTPYKITMOHHBIX
IIPH IPOCKTHPOBAHHUH npodecCHOHATBLHOM MaTepUajIoB U MACCUBHBIX CIIOCOO0OB UX
00BEKTOB JeSITeITLHOCTH MTOBBIIIICHHON 3alIHUTHI, TPOBOIUTH CPABHUTEIIHHBIH
npohecCHOHATBLHOM 3¢ (HEeKTHBHOCTH aHAJIN3 UX CTOMKOCTHU K KaruleyJapHOMY
JeSITeIIbHOCTH BO3/ICHCTBUIO C UCIIOJIH30BAHUEM

HKCIEPUMEHTATBHOTO MOICTTUPOBAHUS
nporecca U3Hoca. ;

- OnpenensiTh OCHOBHBIE XapaKTEPUCTUKU
a0pa3MBHOIO U3HOCA KOHCTPYKIMOHHBIX
MaTepHaJioB U TACCUBHBIX CIIOCOOOB MX
3alIUThI, IPOBOJUTH CPABHUTEIbHBIH
aHaJIn3 UX aOpa3uBHOIN CTOMKOCTH ¢
HCIOJIb30BAHUEM KCIIEPUMEHTAIBHOIO
MOJIEJINPOBAHMS IIPOLECCA U3HOCA. ;

- OnpenensaTh XapakTep pa3pyLeHHs
Y3JIOB U JI€TaJIei MapOBBIX TYPOHH C
OLIEHKOI MOTEHIIUAJIbHBIX TPUYUH
ITOBPEXKICHHUIA.

- OnpenensaTh HaNpspKEeHUS U AedopManuu
B pa0OYHX JIOMATKAX MPH Pa3TMIHBIX
pekumMax padoThl..

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JucnuninmHa OTHOCUTCS K (akymbTaTHBHBIM AHUCHUIUIMHAM OCHOBHOH mpodeccnoHanbHOMI
oOpa3oBaTenbHOI mporpamme MccnenoBanre U IPOSKTUPOBAHNE aBTOMATH3UPOBAHHBIX THIPABINICCKUX
U TTHEBMATHUYECKHUX CUCTeM, MamuH u arperatoB (naiee — OIIOII), nanpaBnenust moarorosku 13.04.03
DHepreTHIecKoe MalIMHOCTPOSHHUE, YPOBEHb 00pa30BaHUS: BhICIIEE 00Opa30BaHHE - MATUCTPATYPA.

basupyertcs Ha ypoBHe cpeaHero oomiero oopa3oBaHusl.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Knaccuduxkarus 12 3 4 - - - - - - - 8 - H3yuenue mamepuanos 1umepamypHsLx
OTKa30B [apOBBIX U UCIOYHUKOB:
ra30BbIX TYpOHH. [1], ctp. 100-105
OneHka yuep6a ot [2], cTp. 610-615
aBapuii. Buasl u [6], cTp. 423-425
HIPUYUHBI Pa3pyLICHUH.
11 Kiaccudukanms 12 4 - - - - - - - 8 -
OTKa30B ITapOBBIX U
ra30BBIX TYPOHH.
Ornenka ymep6a oT
aBapuil. Buael u
IIPUYMHBI pa3pyHICHHUH.
2 Kamneynaprast 3po3ust 20 4 8 - - - - - - 8 - H3yuenue mamepuanog aumepamypHsix
paboumx J0naToK UCOYHUKOB:
BJIYKHOIAPOBBIX [4], cTp. 14-51, cTp. 86-110, cTp. 115-147
CTYIICHEH. [6], cTp. 429-433
2.1 Karuieynapnas apo3ust 20 4 8 - - - - - - 8 -
pabouux JomaTok
BJI2YKHOTIAPOBBIX
CTyNEHEH.
3 YcranoctHoe 6 2 - - - - - - - 4 - H3yuenue mamepuanos numepamyphuix
paspylieHue padboumnx UCIOYHUKOB:
JIOTIATOK. [3], cTp. 428-445
3.1 VYcranoctHoe 6 2 - - - - - - - 4 - [6], cTp. 425-429
paspylieHre padboumnx
JIOIIATOK.
4 Koppozuonnas 6 2 - - - - - - - 4 - H3yuenue mamepuanoe 1umepamypHslx

yCTaJIOCTh pabo4nx

UCMOUHUKO6:
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JIONIaTOK MapOBBIX
TypOHH.

4.1

Koppo3uonnas
yCTaJIOCTh pabo4nx
JIOIIATOK NapOBBIX
TypOHH.

[3], ctp. 445-455
[6], cTp. 425-429

AOpa3zuBHBINA U3HOC
JIONIATOYHOTO ammapaTa
MEPBBIX CTYNEHEHN
MapOBBIX TypOHH.

20

5.1

AOpa3uBHBIN U3HOC
JIOTIATOYHOTO anmnapaTa
HEPBBIX CTYIEHEHN
MapOBBIX TYpOUH.

20

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[5], cp. 19-41
[6], cTp. 429-433

Koppozuonnoe
pacTpecKuBaHUe
XBOCTOBHKOB Pa004nX
nonarox LIH/I TypOun
ADC.

6.1

Kopposuonnoe
pacTpecKuBaHHe
XBOCTOBHKOB Pab04HX
nonatok LITH/] TypOun
ADC.

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.?

[3], ctp. 471-477
[6], cTp. 162-188

BHesanHble Xpynkne

paspyiieHus
BaJIONIPOBOJIOB.

7.1

Bresannsle Xxpynkue
paspyleHus
BaJIOIPOBOJIOB.

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[3], ctp. 478-483
[6], cTp. 433-440

ABapusi ¢ TOJTHBIM
paspylieHreM
typboarperara K-300-
23,5 Kammpckoi
I'POC.

8.1

ABapwusi C TIOJIHBIM
paspylieHHeM
Typboarperara K-300-
23,5 Kamupckoit

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[1], ctp. 663-668
[6], cTp. 355-372




I'POC.

Hcuepnanue
JUIUTEJIbHOU IPOYHOCTH
POTOPOB B Ipoliecce
JKCILTyaTalyH.
Tepmuueckas
YCTaJIOCTh POTOPOB.

9.1

Hcuepnanue
JUITUTEIBHOU MPOYHOCTH
POTOpPOB B IIpoLecce
JKCIUTyaTaluu.
Tepmuueckas
YCTaJIOCTh POTOPOB.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUYHUKO6?

[1], cTp. 643-648
[6], cTp. 189-215

10

Koppozuonnoe
pacTpecKuBaHUe
nuckoB LIC u TH/T
pOTOpOB
TEIUIO(UKAIIMOHHBIX
TypOHH. Y CTalIOCTHBIC
pa3pyIIeHs BaJoB
TypOWHH.

10.7

6.7

10.1

Koppozuonnoe
pacTpecKuBaHHE
nuckos LIC w LIH]]
pOTOpPOB
TeMI0(QUKAITMOHHBIX
TypOuH. Y CTaIOCTHBIC
pa3pyIeHus BaJoB
TypOUH.

10.7

6.7

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.?

[1], cTp. 638-641
[6], cTp. 433-440

3auer

0.3

0.3

Bcero 3a cemecTp

108.0

32

16

0.3

59.7

Hroro 3a cemecTp

108.0

32

16

0.3

59.7

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit kKoHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccupurauus omrkazos naposvix u 2azosvix mypoun. OQuenka ywepba om asapuii. Buowvi u
NPUYUHBL PA3DYWEeHU.

1.1. Knaccugukanust 0TKa30B MapoBbIX U ra3oBbIX TypOuH. Ouenka ymepba ot aBapuii. Buasl u
MPUYUHBI Pa3pYIICHUH.

Beenenne B nuctuminny. [Ipaktudeckas kimaccuukanms 0TKa30B MapoOBbIX U T'a30BbIX TypOUH
B Poccun u 3a pyoexxom. Paspymenue 3amkoBoi paboueit sonatku B Typoune K-500-240 XT3.
Onenka ymepba oT aBapuu mnpu BbUIeTe 3aMkoBOH Jsionmatku LIBJ] Typounsr K-500-240 Ha
Pedrunckoit 'POC. Buapl u npudrHbl pa3pylnieHud 3JIeMEHTOB 000pYA0BaHUS. .

2. Kanﬂeydapnaﬂ Ipo3us pa601mx JIONAmoK 6J1a#CHonapoesvlx cmyneHeL?.

2.1. KamuteynapHas 3po3ust pabouux JONaTOK BIaKHOIIAPOBBIX CTYNEHEH.

[Tpobnema kameygapHOW 5po3un pabOYUX JIOMATOK TOCIEIHUX CTYNEHEW MOIIHBIX MapOBBIX
TypOUH (aKTyaJlbHOCTh M HNPUYMHBI BOZHUKHOBEHHUS, CTaTHCTUKA M3HOCA, CIOCOOBI MACCUBHOHN U
aKTUBHON O0pbObl € wu3HOcOM). KuHeTHKa 3pO3MOHHOrO H3HOCA (JUHAMHMKA pa3pyILLEHUs,
TEOpeTUYECKHE MOJIENIU Tpoliecca U3HOca, (PaKTOPhI, BIUAIOLINE HA UHTEHCUBHOCTD SPO3UH)..

3. Yemanocmuoe paspyuiteHue pa60uux JI0Nnamokx.

3.1. YcranocTtHoe pa3pylieHrue padounx JIOMaToK.

YcranocTh pabouyux JIOMATOK IAPOBBIX TYpOWH: yIIepO, NMPUYWHBI U TPEIyNpPEeKICHUE.
YcranoctHoe paspyuieHue pabodeit nomatku nepBod crymenu IHJ[ Typbunsr Ha FOxHO-
VYkpaunckoit ADC. VYcranoctHoe paspylieHue padouei sonatku mnociennen crymenu [THJI
typounbl T-250/300-240 na TOII-26 MocsHepro (MPUYHMHBI, CIEACTBHS M MPAKTUYCCKUE MEPHI
IPEyNPEXKICHUSA)..

4. KODDOS’MOHHCIH ycmanunocnibv pa601mx J10namokK napoeslx mVD61/lH.

4.1. Koppo3uoHHas ycTajaocTh padourx JIONATOK MapOBbIX TYpOUH.

Koppo3uonnas ycrtanocTe pabodMx JONATOK MHApPOBBIX TYPOMH: HMCTOYHMKM U MEXAHU3MBI
KOHIICHTPUPOBAHUS arpeCCHBHBIX Cpel, €¢ MPUYMHBI U MpenynpexkacHne. Paspymenne padoumnx
JIONATOK TEpPBON CTYNEHU MPOMEXKYTOUHOro orceka (22-g1 crymensb) TypOounsl T-116-12,8 TM3
TOL-16 MocaHepro (IpUYUHBL, CIEACTBUS U MPAKTUYECKUE MEPBI IPEAYIPEKICHHUS)..

J. A6Da3u6HbllZ U3SHOC J1onamo4YHoc0 annapama nepesvlx cmyneHeﬁ napoesix myp6uH.

5.1. AGpa3uBHBINA N3HOC JIONATOYHOI'O anmnapara NepBbIX CTyNEHEN NapoBbIX TypOUH.

[Tpobnema aGpa3uBHOIN 3PO3UM JIOMATOYHOrO ammapara MEepBbIX CTYNEHEeH MapoBBIX TYpOHH
(aKTyalbHOCTh M MPUYMHBI BOBHUKHOBEHHUS, CTATUCTUKA U3HOCA, CIIOCOOBI MACCUBHON M aKTHBHOMN
60pb0Bl ¢ u3HOCOM). KuHeTnka abpa3uBHOrO M3HOCA (AMHAMHKA pa3pylICHUs, TEOPETHUYECKHUE
MOJIEJNIU Tpoliecca U3HOca, (PaKTOPBI, BIUAIONINE HA MHTEHCUBHOCTD YPO3UH)..

6. Kopposuonnoe pacmpeckusanue xeocmosukos pabouux sonamok LIHI mypoun ADC.

6.1. Koppo3nonHoe pacTpecknuBaHue XBOCTOBHKOB padounx jmomnatok [IHJI Typoun ADC.

OtpeiB paboumx Jomatok. M3mom pabGouux mnomarok. Koppo3noHHOe pacTpecKuBaHUE
XBOCTOBUKOB pabounx sonatok LIHJ[ Typobun ADC (ctatucTtuka MNOBpEXICHUI, MEXaHU3M
HOBPEXJICHUN, MEPBI PEAYIPEKICHHS)..



{. Brezanuvie xpynkue pa3pyuieHus 861]101/10060008.

7.1. BHe3anHble XpynKue pa3pylieHus BaJIOMPOBOJIOB.
[IpyunHbl W TOCHEACTBUSA BHE3AMHBIX XPYIKHUX pPa3pyUICHUN IEIbHOKOBAHBIX POTOPOB.
Kputnueckue nedexTsbl 1 BIUSHUE SKCIUTyaTallMOHHBIX (PAKTOPOB..

8. Asapus ¢ noanvim paszpyvuenuem mypbooazcpecama K-300-23,5 Kawupcxou I'POC.

8.1. ABapus ¢ MoJaHBIM pazpymieHueM Typooarperara K-300-23,5 Kammpckoit I'POC.

ABapusi ¢ oyHBIM paspymieHueM Typooarperata K-300-23,5 Kammpcekoii ['POC. Tlpuunnsl u
XOJI TIPOTEKaHUsi aBapuil. MeTOJOoJOTHs BBIAICHEHHS NpHYWH. Pa3paboTka peKOMEHIamuid Mo
IpeOTBpalLIeHNuI0. ABapus ¢ pa3pylieHrneM reneparopa Ha Peprunckoit [POC..

9. Ucuepnanue OAUMENbHOU NPOYHOCIU POMOPO8 8 npoyecce sxcnayamayuu. Tepmuyeckas
ycmajiocmbs pomopoe.

9.1. Ucyepnianue AIUTENBHON MPOYHOCTH POTOPOB B MpOIECcCe IKCITyaTanuu. Tepmudeckast
yCTaJIOCTh POTOPOB.

Hakomnnenue nedektoB B MeTayjie B MpoOIecce JKCIUTyaTallMd MpU BBICOKUX TeMIlepaTypax.
Wcuepnanne IUTENBHOW TPOYHOCTH IIEJIHHOKOBAHBIX BBICOKOTEMIIEPATYPHBIX POTOPOB B
Mpolecce dKCITyaTauuu. TepMudeckas yCTaloCTh pOTOPOB. Mepbl peaynpekIeHusl. .

10. Kopposuounoe pacmpeckusanue ouckos L{C/ u IIH/[ pomopos mennoduxayuouuvix
mypoun. Yemanocmuvie paspyuieHus 64108 mypOou.

10.1. Koppo3uonnoe pactpeckuBanue quckoB LICJ] u [IH]] poTopoB TerinoduKanmoHHbIX
TypOHH. Y CTanoCTHBIE pa3pyIICHUs BaJOB TYpOUH.

Kopposuonnoe pacrpeckuBanue auckoB LICJ] u [ITH poTopoB TemmoduKkanmoHHBIX TypOUH.
YcTanocTHble pa3pyiieHus BajloB TypOHH..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JTabopatopnas padora Ne 2 «[IpoBeneHune 3KkCriepruMeHTANbHBIX UCCIETI0BAHUI
abpa3uBHON CTOMKOCTH JIONATOYHBIX MATEPHAJIOB U 3aIIUTHBIX MOKPBITUI»;
2. JlaboparopHas padota Ne 1 «[IpoBeneHne sKCriepUMEHTATbHBIX UCCIEI0OBAHUIN CTONKOCTH
JIONAaTOYHBIX MaTCPpHUAJIOB U 3aAIIUTHBIX HOKpI)ITI/II\/JI K BBICOKOCKOPOCTHOMY KaIlICYJapHOMY
BO3JCHCTBUION.

3.5 Koncyabranumn

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



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

3annaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep pasznena aucruruiiHs (B

O11eHOYHOE CPEICTBO

Konrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBaHUE)
(B COOTBETCTBUU C pazjesioM 1) MHARKATOPOB 7y |2|3|4]|5]|6|7|8]9]10
3HaTh:
HcTouHnku KOppO3MOHHO-OITACHBIX CPE B Komnoxksuym/Komnoksuym Ne 4,
NapoTypOMHHBIX YCTAaHOBKAX M UX BIUSHHE «Koppo3unonHast ycranocTs pabounx
Ha HaJIe)KHOCTh pab0OYMX JIONIATOK MapOBbIX JIONATOK MapOBBIX TYPOUH).
TypOuH. -1y + + + Komnoksuym/Komnoksuym Ne 6.
«Koppo3noHHOE pacTpecKuBaHHe
XBOCTOBUKOB pabounx somarok [{H]] TypOun
ADC».
[IpyunHBl BHE3AIHBIX XPYIKUX pa3pyLICHUN Komnoksuym/Komnoksuym Ne 10.
HACaIHbIX BAJIOIIPOBOJIOB MAPOBBIX TYPOUH U «Koppo3noHHOE pacTpeCKUBaHHE JHCKOB
MepbI 00pPHOBI ¢ HUMH. NA-1yka + + + | UC u LHH/I poTopoB TemnopuKanuoHHbIX
TypOUH. Y CTaJIOCTHBIE Pa3pyLICHHs BaJIOB
TYpOUHY.
M cTOYHMKY HAKOIUIEHUS JUINTEIbHBIX Komnoksuym/KosmnokBuym Ne 7.
CTaTUYECKUX U JTUHAMHYECKHUX MOBPEXKACHUN «BHe3anHble Xpynkue pa3pymeHus
B POTOPAX MAPOBBIX TYPOUH. BaJIONIPOBOJIOBY.
AM-1yics + * | Komnoxksuym/Konnokuym Ne 9.
«VMcueprianue AIUTENBHON IPOYHOCTH
POTOPOB B IIPOLIECCE IKCILTyaTaLHH.
TepMuueckas ycTajaocTb pOTOPOBY.
[TpuyrHBI BOSHUKHOBEHHMSI M CTIOCOOBI Konnoxsuym/Komnoksuym Ne 2.
00pbOBI ¢ KareyaapHoi 3po3uei «KamneynapHas 5po3ust pabo4Mx JIOMaToOK
JIOTIATOYHOTO afrmapara. BJIQ)KHOIIAPOBBIX CTYMEHEN.
N-1yk-1 + ]+
Komnoksuym/KosmnokBuym Ne 5.
«AOGpa3uBHBIN U3HOC JIONATOYHOTO arnmapara
NEPBbIX CTYMEHEH MapOBBIX TypOUHY.
[TpuHuMaTh 1 0O0CHOBBIBATh KOHKPETHBIE -1y + Komnoksuym/KosnokBuym Ne 1.
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TEXHUYECKUE PELICHUS 110 IIPEAYIIPEKIACHUIO
MapOBBIX TYPOWH U Ta30TypOUHHBIX
YCTaHOBOK.

«Kiaccudukanus 0Tka30B HapoOBbIX U
ra3oBbIX TypOuH. O1eHka ymepoa oOT aBapHii.
Buapl 1 npyudrHbl pa3pymeHuiny.

OcCHOBHBIE IPUYNHBI aBAPHIA TAPOBHIX
TypOuH.

Komnoksuym/Komnoksuym Ne 3.
«Y cTaJIoCTHBIE pa3pyLICHUs pabovnX
JIOTIATOK.

Komnoksuym/Kosmnoksuym Ne 8. «ABapusi ¢
IIOJIHBIM pa3pylieHueM typooarperata K-

UA-Lnks 300-23,5 Kamupckoit 'POCx.

Komnoksuym/Kommoksuym Ne 9.
«Mcuepnanue JIUTENTbHON TPOYHOCTH
POTOPOB B IIPOLIECCE IKCILTyaTaLUU.
Tepmuueckasl yCTaloOCTb POTOPOBY.

Ymersb:

Pa3pabatbiBaTh MEpHI 0 UCKIIOYCHHUIO Komnoksuym/KosmtokBuym Ne 1.

aBapUil U OBPEKAECHUN JIeTallel MapOBBIX WJT-Tyict «Kitaccuukanmsi 0TKa30B apOBBIX U }

TypOUH. ra3oBbIX TypOuH. OneHka ymep0a oT aBapHii.
Buipl ¥ npUUMHBL pa3pylIeHHD.

AHanM3upoBaTh YCIOBUS U PEKUMBI PAOOTHI Komnnoksuym/Komnnoksuym Ne 6.

pabouux JIONaTOK MPU KOPPO3SUOHHOM W-lyict «KoppoznonHoe pactpeckuBanue

BO3JICHCTBUH. ) XBOCTOBUKOB pabouux Jonatok [{H/I Typoun
ADC».

Ornpenenars HaNpsHKeHUs U 1eopmaluy B Konnoxsuym/Komnoksuym Ne 3.

pabounx JonaTkax npu paznudHbix pekumax | MJI-1nk-3 «YCTanoCTHBIE pa3pylLIeHUs pPaboUnx

paboTHI. JIOTIATOK.

Onpenenars xapakTep pa3pylieHus y3Ji0B U Komnnoxsuym/Kommoksuym Ne 10.

neTaneil mapoBbIX TYpOUH C OLEHKOMN «Koppo3nonHoe pacTpecKknBaHue AUCKOB

MOTEHIUATBHBIX IPUYUH OBPEKICHUMN. LCJ u LIH/] poTopoB TermmopuKamoOHHBIX

W/T-1nx-s TypOHH. Y cTanocTHbIE pa3pylIeHUs BaJOB

TypOUH».

Konnoksuym/Konnoksuym Ne 7.
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«BHe3anHble XpynKue pa3pymeHus
BaJIOIIPOBOIOBY.

Komnoksuym/Kosmnoksuym Ne 8. «ABapusi ¢
MOJIHBIM pa3pylieHuem typooarperara K-
300-23,5 Kammpckoii 'POCy.

OnpenensaTb OCHOBHbBIE XapaKTEPUCTUKU
a0pa3suBHOIO U3HOCA KOHCTPYKIIMOHHBIX
MaTEepUajIoB U MACCUBHBIX CIIOCOOOB UX

PacuerHo-rpadudeckas pabora/3amura
nabopaTopHoii paboTsl Ne 2 «IIpoBeneHue
AKCIIEPUMEHTAIBLHBIX HCCIICI0BaHNN

3alIUThI, IPOBOIUTH CPaBHUTENbHBIN aHanu3 | M/1-1nk-3 aOpa3uBHOM CTOMKOCTH JIOMATOYHBIX

uX abpa3uBHOW CTOHKOCTH C MaTEpHUaJIOB U 3aIUTHBIX TOKPBITHI.
HCII0JIb30BaHUEM DKCIIEPUMEHTAIBHOIO

MOJICJINPOBAHUS IIPOLIECCA U3HOCA.

Onpenenarb OCHOBHbBIE XapAKTEPUCTUKH PacuetHo-rpaduueckas pabora/3amura
9PO3UOHHOTI'O U3HOCA KOHCTPYKIIMOHHBIX naboparopHoit padotel Ne 1 «IIpoBenenue
MaTepHaioB U MACCUBHBIX CIIOCOOOB UX AKCIEPUMEHTAIBHBIX HCCIEA0BaHUN
3aILUThl, IPOBOJANUTH CPABHUTEIbHBIA aHAIIN3 W-1nics CTOMKOCTH JIONATOYHBIX MAaTEPUAIIOB U

UX CTOMKOCTHU K KarieyJapHOMY
BO3JICUCTBHUIO C UCIIOJIL30BaHUEM
AKCIEPUMEHTAIBHOTO MOAEIIUPOBAHUS
rpoIriecca u3Hoca.

3alIUTHBIX MOKPBITHH K BBICOKOCKOPOCTHOMY
KaIuleylapHOMY BO3/I€HCTBHIO.
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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
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 3amuTa nadoparoproii pabotsl Ne 1 «IIpoBeneHne 3KCIepUMEHTAIBHBIX UCCIICTOBAHHIA
CTOMKOCTH JIONATOYHBIX MAaTEPHATIOB U 3AIIUTHBIX OKPHITHI K BBICOKOCKOPOCTHOMY
KarjieyJapHoMy Bo3zieicTBUIOY. (PacueTHo-Tpaduueckas padbora)
2. 3ammTa 1aboparopHoit padoTel Ne 2 «IIpoBeneHne SKCIEpUMEHTAIBHBIX UCCIICIOBAHUM
a0pa3MBHON CTOMKOCTH JIONATOYHBIX MATEPHAJIOB U 3AILUTHBIX NOKPbITHIDY. (PacueTHO-
rpadudeckas padbora)
3. KommmokBuym Ne 1. «Kimaccuukarnusi 0TKa30B MapoBEIX U T'a30BbIX TypOuH. O1eHka yiepoa
oT aBapuii. Bunbl u npuunnel pazpyuenuii». (Komnoksuym)
4. KommokBuyMm Ne 10. «Kopposuonnoe pacrpeckuanue auckoB LICJI u [IH/I poropos
TerI0(QUKAIIMOHHBIX TYpOUH. Y CTanoCTHbIE pa3pyuieHus BanoB TypOuny. (KommokBuym)
5. KommokBuym Ne 2. «KaruteynapHasi 3po3usi pabounX JIOMATOK BIAKHOMAPOBBIX CTYIICHEH.
(KomnokBuym)
6. KomnoxBuym Ne 3. «¥YcranoctHsie pa3pyuieHus padouux sonatok». (Komioksuym)
7. KomnoxBuym Ne 4. «Koppo3noHHas yCcTaloCTh pabOYUX JIOMATOK MapOBBIX TYPOUHY.
(Komnoksuym)
8. KommokBuyM Ne 5. «AGpa3suBHBIM H3HOC JIONATOYHOTO anapara MepBhIX CTyNEeHelH MapoBbIX
Typoun». (Kommoksuym)
9. KomnoxBuym Ne 6. «Koppo3noHHOE pacTpecKMBaHrEe XBOCTOBUKOB pabouux nomnatok [{H/]
TypouH ADC». (KomnokBuym)
10. KomnokBuym Ne 7. « BHe3anHble XpynKie pa3pylieHus BaIONpoBoaoBy. (Komnoksuym)
11. Komnoksuym Ne 8. «ABapusi ¢ MOHBIM pa3pyiieHueM Typooarperara K-300-23,5
Kammpckoii 'POCy. (Komnoksuym)
12. KomutokBuym Ne 9. «Mcuepnanue JIMTENbHON TPOYHOCTH POTOPOB B MIPOIIECCE
JKCIUTyaTanuu. TepMuueckas ycTaaocTb poTopoBy. (KomiokBuym)

bannbHO-pedTHHTOBasA CTPYKTYpa AUCLMUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTeCTALUSA 110 AUCHUILINHE

3auem (Cemecmp No3)
Onenka omnpenensercs IO COBOKYINHOCTH pE3YJIBTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUU C [lonoxeHnem o 6auIbHO-peUTUHTOBOI cucteMe ais ctyaeHToB HUY «MOW»

B numiom BeICTaBISETCS OLIEHKA 3a 3 CCMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Koctiok, A. I'. JluHaMuKka 1 IpOYHOCTh TYpOOMAIIMH : y4eOHHUK /71l By30B 110 HApPaBICHUIO
"JOuepromammmnoctpoenue” / A. I'. Koctiok . — 3-e u3n., nepepa0. u jgom . — M. : U3naTensckuii 1om
MDBUH, 2007 . — 476 c. - ISBN 978-5-383-00130-1 ;
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2. Kocrtiok, A. T'. [TapoBbie TypOUHBI M Ta30TypOMHHBIE YCTAHOBKH JUIS DJIEKTPOCTAHIIUH | yUeOHUK
JUJIs1 BY30B 110 HarpaBlieHUsIM ''TermosHepreTuka u TEIIOTEXHUKA", "IHepreTuueckoe
mammHocTpoeHue" / A. I'. Koctiok, A. E. Bynkun, A. 1. Tpyxanii ; pen. A. [{. Tpyxuauit . — M. :
Usnarensckuii nom MBU, 2018 . — 688 ¢. - ISBN 978-5-383-01057-0 .;

3. Tpyxuuii, A. 1. TemnopukanuoHHbsle TapoBbIe TYPOHHBI M TypOOYCTaHOBKH : ydeOHOE mocoOue
JUISL By30B T10 HAMPABJICHHUIO "DHEProMarimHOCTpoeHue" ; cieluaibHOCTIM "["a30TypOMHHBIE,
napoTypOMHHBIE YCTaHOBKH U Auratenu’, "KoTno-u peakropoctpoeHue" HampaBIeHHUS
"DHepromMammHOCTpOoeHUE"; crielManbHOCTAM "TerioBbie EKTPUIECKUE CTAaHLIMM ",
"IIpomblnieHHas TermiosHepreTuka’ Hanpasinenus "Temnosnepretuxa" / A. JI. Tpyxuwii, b. B.
JlomakuH . — 2-e u3g., crep . — M. : U3narensckuii mom MOU, 2006 . — 540 c. - ISBN 5-903072-53-
4.

4. IlepenbMman, P. I'. Dpo3us anmementoB napoBeix Typoun / P. I'. I[lepensman, B. B. [Ipsxun . — M. :
Dueproaromuszaatr, 1986 . — 184 c.;

5. ®annees, U. I1. Dpo3us BraxxkHomapoBbix TypouHn / U. I1. ®agnees . — Jleaunrpan :
Mammunoctpoenue, 1974 . —206 c.;

6. Tpyxuuii A.Jl. , UstomoB M.A. , [ToBapoB O.A. , Mansimenko C. I1.- "CoBpemenHas
terosnepretuka" T. 1, (5-e uzn., crep.), M3natensctBo: "U3narensckuit njom MOU", Mockaa,
2010- (472 ¢c.)

http://e.lanbook.com/books/element.php?pll_id=72255.

5.2 JIulleH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe ofecneyeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT o(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucreMa cemeiictsa Linux;

4. Maitnn BuaeokoHdpepeHIu;

5. SmathStudio.

5.3 UHTepHeT-pecypchl, BKJIKYasi NPodeccHoHATbHbIE 6a3bI JAHHBIX H HH()POPMALHOHHO-
CHPaBOYHBIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Baza naHHbIX )KypHaJioB u3aareabcTsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. KypuaJisl American Institute of Physics - https://www.scitation.org/

13. Kypuaasr American Physical Society - https://journals.aps.org/about

14. dnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemenns Homep aynutopun, OcHamenne
HAHMEHOBAaHHE
Y4eOHble ayAUTOpUH JUIS [1-31, KoMnbroTepHsblii CTOJI TIPETI0/IaBaTesl, CTOJ yUeOHBIH,
NPOBEACHUS JIEKIIMOHHBIX KJ1acc CTyJ1, BEIIaiaKa s OHEXK B,
3aHATHI U TEKYIIETO KOMIIBIOTEPHAS CETh C BBIXOJOM B
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KOHTPOJIS

HNuTepHeT, MyJIbTUMETUTHBII
MIPOEKTOP, FIKPaH, KOMIIBIOTEP
MIEPCOHANIbHBIN, KOHIUITUOHED

VY4eOHble ayAUuTOpUHU IS
IpOBEJCHNUS J1Ta0OPATOPHBIX

, BectnOromnn

rapTa co CKaMbeH, CTOJI
npenojaBaress, CTyj, J0CKa MeJoBast

3aHATHI
VYyeOHbIC ayIUTOPUU IJIS B-314/1, Aynutopus kad. CTOJI, CTYJI, TyMOa, KOMITbIOTEpHAs
MIPOBEICHUS CeTh ¢ BBIXOZIOM B IHTEpHET,

HpOMG)KWO‘lHOfI aTTcCTallun

KOMIIBIOTEP MEPCOHATIBHBIN, TPUHTED,
XOJIOMIIbHUK

TTomerenust misa
CaMOCTOSITENIbHOM PabOTHI

I1-37, KaOuner
corpynuukoB kad. [II'T
(mpod. 3apsakuH A E.)

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

11-28, Komuara mist
CaMOCTOSITEILHBIX 3aHSITHI
CTYJICHTOB

I1-24a, KaOuner
3aBeIyIONIero Kadeapoid

, BecTuoOoman

[Tomenenus st XpaHEeHUs
000py10BaHUS U Y4€OHOTO
WHBEHTAPS

, Cxmag "IIT'T"

15




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IpeaymnpexaeHue aBapuii SHEPTeTUUECKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

KM-5

KM-6

KM-7
KM-8

KM-9

KM-
10
KM-
11

KM-
12

Komnoksuym Ne 1. «Kimaccudukarus 0Tka30B MapoBBIX U Ta30BbIX TypOuH. OnieHka yiepoa ot
aBapuil. Bunel u npuunnel paszpymennii». (Komioksuym)

Komnoksuym Ne 2. «KamneynapHas 3po3usi pab0o4uX JIOMATOK BJIIAKHOIAPOBBIX CTYIIEHEH.
(KomnmoxkBuym)

Komnoksuym Ne 3. «¥YcranoctHbie pa3pyiieHus padouux jonatoky». (KommokBuym)
KommokBuym Ne 4. «Koppo3roHHas! yCTAIOCTh pab0UYnX JIOMATOK MApOBBIX TYPOHH).
(KonmnokBuym)

KonnokBuym Ne 5. «AOpa3uBHBII U3HOC JIONIATOYHOTO arlapara MepBbIX CTYINEHEH MapoBbIX
Typoun». (Komnoksuym)

Komnoksuym Ne 6. «Koppo3noHHOE pacTpecKMBaHHE XBOCTOBUKOB padounx jomatok [IH/]
Typoun ADCy. (KomnokBuym)

KomnmokBuym Ne 7. «BHe3arnHble XpylnKue pa3pyiieHus BajaornpoBoaosy. (Komioksuym)
Kommoksuym Ne 8. «ABapust ¢ monHbeIM paspymiernneM typooarperara K-300-23,5 Kamupckoit
['POC». (KonmokBuym)

KomnokBuym Ne 9. «Mcuepnanue ;MTenIbHON IPOYHOCTH POTOPOB B MIPOIIECCE IKCILTYaTaIUH.
Tepmuueckasi ycraiocts potopoB». (KomnokBuym)

Komnoksuym Ne 10. «Kopposuonnoe pactpeckuBanue auckos LIC/] u LIH/I poTtopos
Ter10(UKAIIMOHHBIX TYpOUH. Y CTaloCTHBIE pa3pylieHus BaioB Typoun». (Komioksuym)
3amura nabopatopHoit paboTel Ne 1 «IIpoBeaeHue 3KCriepuMEHTaIbHBIX UCCIIET0BAHUI
CTOMKOCTH JIONIATOYHBIX MATEPUATIOB U 3aLIUTHBIX MMOKPBITHI K BEICOKOCKOPOCTHOMY
KarieyaapHoMy Bo3aeicTBuio». (PacueTHo-rpaduueckas padora)

3amura aboparopHoi paboTel Ne 2 «IIpoBeneHue SKCIepUMEHTAIbHbBIX UCCIIeI0OBaHUN
abpa3uBHON CTOWKOCTH JIONATOYHBIX MATEPHAJIOB U 3AIIUTHBIX NOKPbITHIDY. (PacueTHO-
rpaguydeckas pabora)

Bujx npome:xyTo4HOI aTTecTannu — 3a4er.

Wape | K | K | K| K| K| K] K| K| K| K| K]|K
Home Pasnen KC M- | M- | M- | M- | M-|M-| M- |M-|M-| M- | M| M-
p S KM: 1 2 3 4 5 6 7 8 9 |10 | 11 ] 12
pasze AL Hene 1 2 3 4 5 6 7 8 9 (10 | 11 | 12
na 1
KM:
Knaccudukanus
OTKa30B MapOBBIX
1 Ta30BbIX
1 Typ6uH. O1ueHka
yiepba ot
aBapuii. Bunpl u
MIPUYUHBI
pa3pylICHH.
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11

Knaccudukamms
OTKa30B MapOBBIX
Y Ta30BbIX
TypOuH. OLeHka
ymiep0a ot
aBapuii. Bunpl u
MIPUYUHBI
pa3pylIeHH.

Kanneynapuas
3po3us paboInx
JIOTIATOK
BJIQ)KHOIIAPOBBIX
CTYIICHEH.

2.1

Kanneynapuas
3po3us paboymnx
JIOTIATOK
BIIQ)KHOMIAPOBBIX
CTYIIEHEH.

YcranoctHOE
paspylieHue

pa60q1/1x JIOIIaTOK.

3.1

YcTanoctHoe
paspyuieHue

pabovmX JIOMATOK.

Koppo3uonnas
yCTaJIOCTh
pabounx JTonaToK
MIapOBbIX TYpOUH.

4.1

Koppo3znonnas
yCTaJIOCTh
pabounx JTonaTok
MIapOBbIX TYpOUH.

AOGpa3uBHBIN
U3HOC
JIOTIATOYHOTO
anmapara nepBbIX
CTyIEHEU
MIapOBbIX TYpOUH.

5.1

AOGpa3uBHBIN
U3HOC
JIOTIATOYHOTO
afrmapara nepBbIX
CTyIEHEe!
MApOBBIX TYpOMH.

Kopposuonnoe
pacTpecKHBaHUe
XBOCTOBHKOB
pabounx JTomaTok
HA typ6un
ADC.
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6.1

KoppozuonHnoe
pacTpecKHBaHUE
XBOCTOBHUKOB
paboumx JTOmaToK
H/I TypOun
ADC.

Bre3amabIe
XpYIKHe
pa3pyuIeHus
BaJIONIPOBOJIOB.

7.1

BrezamabIe
XpYIKHe
pa3pyuIeHus
BaJIONIPOBOJIOB.

ABapus C MOJHBIM
paspyueHrneM
TypOoarperata K-
300-23,5
Kammupckoii
I'POC.

8.1

ABapus C MOJHBIM
paspyueHrneM
TypOoarperata K-
300-23,5
Kammupckoii
I'POC.

Hcuepnanue
JUTUTEITbHOM
MPOYHOCTH
pOTOpPOB B
rpouecce
AKCIUTyaTalyu.
Tepmuueckas
YCTaJ0CTh
pOTOPOB.

9.1

Hcuepnanue
JIATEIbHOMN
MIPOYHOCTH
pOTOpOB B
rporecce
JKCILTyaTalUu.
Tepmuueckas
yCTaJIOCTh
pOTOpPOB.

10

Koppo3znonnoe
pacTpecKkuBaHHe
auckoB LIC/ u
IIH/I poTropoB
TeIUI0(UKAIIMOHH
bIX TYpOUH.
YcranoctHsle

paspyuieHus
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BaJIOB TypOUH.

10.1

Koppozuonnoe
pacTpecKuBaHUe
auckoB LIC/ u
ITH/I poropos
Tero(GUKalMOHH
BIX TYpOUH.
VYcranoctHble
pa3pylieHus
BAJIOB TypOUH.

Bec KM, %:

25

25
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