MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

, ~ YTBEPXJAIO
AOKYMEHT MOAMMCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
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PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.08.02 MarepuanoBeaenue u TKM

3akpemiena 3a kabenpoir  [loabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX M I0POKHbBIX
MAIIMH U 000PY10BaAHMSI

VYueOnsii ian  b130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbaxaaasp

dopma 00yucHHST ~ OYHAA
OO6mmas TPy 10€MKOCTh 33ET

Buasr kouTpons B ceMecTpax:
Dx3ameH 1

Pacnpezleﬂenue JacoB JUCIHUIIIMHBI 110 CEMECTPaM

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Hroro
Henens 17
Bupn 3ansatuii vl | PO | v PIl
Jlexumn 34 134 |34 |34
JlaGopatopHsie 17 117 |17 |17
B tom uucne uHT. 16 |16 |16 [16
Hroro aya. 51 |51 (51 |51
KonraxtHas pabota 51 |51 |51 |51
Cawm. pabota 21 |21 |21 |21
Yacsl Ha KOHTPOIIb 36 |36 |36 |36
Hroro 108 [ 108 | 108 | 108
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[Iporpammy coctaBui(n):
cm.np., Ko6zosea U.O.

Pabouas mporpaMmMa JUCIUILTAHBI
MarepuanoBenenune u TKM
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasiyieHuto nmoarotoBku 13.03.01 TemnosnepreTika u TeroTexHuka (mpruka3 Munobpuayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpasnenue: 13.03.01 Tennosnepreruka 1 TeII0TEXHUKA
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

HO}]'beMHO-TpaHCHOpTHI)IX, CTPOUTEC/IBHBIX U TOPOKHBIX MAallIUH U 060pyz[013a1mﬂ

[Ipotokon ot 18 anpesnst 2023 r. Ne 10
Cpok neiictBus mporpamMmsl: 2023-2024 yu.r.

3aB. xadenpoii 3enpkoB C.A.

[Ipencenarens MK®
crapuuii npenojasatens Jlatymkuna C.B. 24 anpens 2023 r. Ne9
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
(moamnuce) (®UO)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
Ne perucrpanmu 19

(MeToaMYeCKU OT/AEI)
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Busuposanue PI1/] 1,151 ucioTHEHUSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl
IMoxbeMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX H JIOPOKHBIX MAIIIMH M 000PYIOBAHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 . Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucnonHeHns B o4epeHOM Y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
HoabeMHO-TPaHCIIOPTHBIX, CTPOMTEIbHBIX M JOPOKHBIX MALLIMH U 000Py10BaHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Busuposanue PII/] 11 ucnonHeHus B o4epesHOM Y4eOHOM roay

IIpencenarens MK®
. 2026 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
IoxbeMHO-TPaHCHOPTHBIX, CTPOMTETBHBIX H JOPO:KHBIX MALIMH U 000pY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

BusupoBanue PI1/] 1,151 McioTHEHUSI B 0YepeHOM Y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX U OPOKHBIX MAIINH U 000PYI0BaAHUSI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 20271. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

HoJTydeHHe Oy IyINMHY CIICIIHATNCTaMH TTTyOOKHIX 3HAHHH 110 OCHOBHBIM 3aKOHOMEPHOCTSIM ()OPMHUPOBAHUS CTPYKTYPHI U
CBOMCTB METAJLJIOB, CILIABOB U HEMETAJUIMYECKUX MAaTEPHUAJIOB, PallMOHAIbHOMY HCIIOJIb30BaHUIO 9TUX MAaTEpUAJIOB B
YCJIOBHSIX NIPOU3BOACTBEHHON JIEATEIBHOCTH C yUYETOM KOHKPETHBIX yCIIOBHI SKCIUTyaTalluy, B PEIICHUHN 3a]a4 BHIOOpa
MaTepraoB JeTaiei MalliH, 000pyI0BaHNs, IPHOOPOB M HHCTPYMEHTA, TEXHOJIOTMIECKHX ITPOIIECCOB
CTPYKTYpOH3MeHsomIel 00paboTkH, 00eCTIeYNBaAIONIIX TOBLIIIEHHYIO JOITOBEYHOCTh U3AENUI U KOHCTPYKIUit

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Llukn (paszen) OOIL: 51.0.08.02

2.1

TpeOoBaHusi K NpeJBAPUTEJILHOI IOATOTOBKe 00y4ar01Ierocs:

2.1.1

dusuka

2.2

JIMCUMIUINHBI M IPAKTHKH, [JI51 KOTOPBIX OCBOEHHE IAHHOMH THCHMILTHHBI (MOYJIs) HEOOX0AMMO KAK
npe/lecTByoIIee:

221

MaTepI/IaHH, IMPUMEHAEMBIC B TCIVIOOHEPI'CTUKE

3. KOMIIETEHIIMA OBYYAIOIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITMHBI

(MOAYJISA)

OIIK-S. : Cnoco6eH y4uThIBATh CBOICTBA KOHCTPYKLIMOHHBIX MATEPHAJIOB B TENJIOTEXHHUYECKHX PacyeTax ¢ yueToM

AUHAMUYECKUX U TCIJIOBBIX HAIPYy30K

Wumnkarop 1 [ OIIK-5.1. JlemoHCTpHpYeT 3HaHME 00MacTeil MPUMEHEHHUS, CBOUCTB, XapaKTEPUCTUK U METOIOB HCCIICTOBAHNI

KOHCTPYKI[MOHHBIX MaTePUaIOB, BEIOMpPAEeT KOHCTPYKIMOHHbBIE MaTEepHAIbl B COOTBETCTBUH C TPEOYeMbIMU
XapaKTepUCTHKAMU JUISl CTIOIb30BaHMs B 00IaCTH MPO(ECCHOHANBHOM IS TEeIBHOCTH.

B pe3yabTare 0cBOCHUS TUCHUTIINHBI 00y4aI0IIAIiCA TOLKEH

31

3HaTb:

3.1.1

- METO/IbI HCIIBITAHHUS MaTEPHATIOB; OCOOEHHOCTH CTPYKTYPbI Pa3IMYHBIX MaTEPUAIIOB.

3.2

YMmerThb:

321

- U3MEPATH TBEPAOCTH UISI KOHTPOJIA PE3YIBTATOB TepMI/I‘IeCKOﬁ 06pa6OTKI/I; BBITIOJITHATH aHAJIN3 CTPYKTYPHI PAa3JINYHBIX
BHUI0OB MAaTE€PUATIOB.

3.3

Buaangers:

33.1

- MapKHPOBKOH OCHOBHBIX KOHCTPYKI[HOHHBIX MaTepHalIOB; OOIIMMH HABBIKAMH 10 aHAIM3Y TPEOOBAHHI K MaTepuainy 1
CHOCOOHOCTH BBIOOpA MaTepHana.

4. CTPYKTYPA U COJAEPKAHUE JUCIUILINHBI (MOLY.JI5T)

Kon Bun HaumenoBanue pasaesioB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Hure | IIpumeuyanue
3aHATUS | 3aHATUS Tem Kype UM paKT.
Pazgen | Paznmen 1. O6umas Teopust

CIJIABOB

1.1 Jlex MexaHuueckue CBOMCTBA. 1 2 OIIK-5. JIT.1 1 Jlexuus —
TexHonoruueckue u JI1.2J12.1 6ecena OIIK
9KCILTyaTal[MOHHbIC CBOMCTBA. J12.2J13.1 -5.1

1.2 Jlex Ctpykrypa 1 2 OIIK-5. JIT.1 1 Jlexuus —
METaJLTyPrUIecKoro JI1.2J12.1 becema OITK
IIPOU3BOJICTBA. JI2.2713.1 -5.1

1.3 Jlex IlomyyeHnue uyryHa u craiu. 1 2 OIIK-5. JI1.2J12.1J13. 0 OIIK-5.1

1

1.4 Jlex JKenezoyrnepoaucTeie CIIaBhI. 1 6 OIIK-5. JIT.1 1 Jlexuus —
Cramu. YUyrynsl. CtpoeHue, JI1.2J12.1 MPE3CHTALNS
CBOICTBA, KiaccupuKarus JI2.2J13.1 OIIK-5.1

1.5 Jlex Tepmuueckast 06paboTKu 1 6 OIIK-5. JI1.1 1 Jlexmus —
MeETaJUIOB. XHUMHKO- JI1.2J12.1 Mpe3eHTALUs
TepMHYecKas 00padoTKa cTany. J12.2J13.1 OIIK-5.1

1.6 Jlex IIBeTHBIC METAITBI U CIIIABHI. 1 3 OIIK-5. JI1.1 1 OIIK-5.1
CtpoeHue 1 CBOICTBA. JI1.2712.1

JI2.2J13.1

1.7 Jlex Hemerannuueckue u 1 4 OIIK-S5. JI1.1 0 OIIK-5.1

KOMIIO3ULIMOHHBIE MaTepUaIbl JI1.2J12.1J13.
1




1.8 J1ab WcnpiTanue MeTamios Ha 2 OIIK-S. JI1.1 Pa6ora B
TBEPAOCTb. JI1.2J12.1 MaJIbIxX
JI2.2J13.1 rpymnmax
OIlK-4.1
1.9 JIab Uccnenosanue 2 OIIK-S5. JI1.1 Pa6ora B
MUKPOCTPYKTYPBI JI1.2J12.1 MaJbIxX
YIIIEPOIUCTBIX CTaleH B JI2.2J13.1 rpymnmnax
PaBHOBECHOM COCTOSTHUH. OIIK-5.1
1.10 JIab Uccnenosanue 2 OIIK-5. JI1.1 Pa6ora B
MUKPOCTPYKTYPBI UyTYHOB. JI1.2J12.1 MaJIbIX
JI2.2J13.1 rpymnmnax
OIIK-5.1
1.11 JIab HUccnenosanue 3 OIIK-5. JI1.1 Pabota B
MUKPOCTPYKTYPBI JI1.2J12.1 MaJIbIX
YIIIEPOJUCTBIX CTAJICH Tociie JI2.2J13.1 rpymnmax
TEpMOOOPabOTKH. OIIK-5.1
1.12 JIa6 Tepmudeckas 06paboTka 4 OIIK-5. JI1.1 Pa6ora B
YIAEPOAUCTON CTAIH JI1.2J12.1 MaJIbIX
JI2.2J13.1 rpymnmnax
OIIK-5.1
1.13 J1a6 HUccnenosanme 2 OIIK-5. JI1.1 Pa6ora B
MUKPOCTPYKTYPbI JI1.2J12.1 MaJIbIX
JIETHPOBAHHBIX CTaJICH JI2.2J13.1 rpymnmnax
OIIK-5.1
1.14 JIa6 HUccnenosanue 2 OIIK-5. JI1.1 Pa6ora B
MHKPOCTPYKTYPBl MEIU H €€ JI1.2712.1 MaJbIX
CIUIaBOB JI2.2J13.1 rpymnmnax
OIIK-5.1
Paznen |Pazpen 2. Jluteiinoe
MPOU3BO/ICTBO
2.1 Jlex JluTeiinble cBoicTBa 2 OIIK-5. JI1.2J12.1J13. OIIK-5.1
ci1aBoB.CrenuaabHbIe BUIbI 1
JIUTBS
Paznen | Pazpen 3. O6padorka
MeTaJLiIoB aaBjeHuemM (OMJI)
3.1 Jlex Bunst 06paboTkK MeTaIIoB 3 OIIK-5. JI1.2J12.1J13. Jlexuns —
JaBJIIEHUEM. 1 oecega OIIK
-5.1
Paznen | Pa3nen 4. CBapounoe
MPOU3BOICTBO
4.1 Jlex IIpouecc cBapku. 2 OIIK-5. JI1.2J12.1J13. Jlexuus —
Buns cBapku 1 oecega OIIK
-5.1
Pazgen | Paznmen 5. O6padorka
MeTtaJuiia pesanuem (OMP)
5.1 Jlex OCHOBHBIE IOHATHA PE3AHUS. 2 OIIK-5. JI1.2J12.1J13. Jlexuus —
Ousnueckue SBICHUS B 1 6ecena OIIK
mporecce pe3aHust -5.1
5.2 Cp [TpopaboTka JIeKIIMOHHOTO 21 OIIK-5. JI1.2J12.1J13. OIIK-5.1
marepuana.llogroroske k 1
1a00paTOPHBIM paboTaM
53 Ox3ameH | [loaroToBka K K3aMeHY 36 OIIK-5. JI1.2J12.1J13. OIIK-5.1

1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

OO0pa3oBaresibHbIE TEXHOJIOTUH C UCTIONb30BAaHUEM aKTUBHBIX METOJ0B 00yUYeHHUs (JeKus — Oecena)

TpaauumonHas (penpoayKTHBHAS) TEXHOJOTHSA (IIPEMOAaBaTeNb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITIOJTHEHUS 3a1aHUs,
HaOJIOaeT 3a BBITOJIHCHUEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

TexHOMOrUs AUCTAHIMOHHOTO 00y4IeHHs (TIOIydIeHIe 00pa30BaTENbHBIX YCIYT 03 MOCEIIeHHsI YHIBEPCUTETA, C TOMOIIBI0

COBPEMCHHBIX CHCTEM TEJIEKOMMY-HUKAIMH (3JICKTPOHHAsI o4Ta, IHTepHET U 1p.))




TexHOIOTrHs KONIEKTHBHOTO B3aMMOEHCTBHS (paboTa B MANIBIX TPYMIAX) (CaMOCTOATEIBHOE H3Y4eHHE 00yJarOIIMUCS HOBOTO
Marepuala oCpeCTBOM COTPYIHHYECTBA B MAIBIX IPYIINIaX, Ja€T BO3MOXKHOCTh BCEM yYacTHHKAaM y4acTBOBATh B paboTe,
MPaKTAKOBATh HABBIKH COTPYIHNIECTBA, MEKITMIHOCTHOTO OOIICHHUS)

6. POH/I ONEHOYHBIX CPEICTB

6.1. KO]—ITpO.]'I])HbIe BOIIPOCHI ¥ 3a1aHUA

I. Bonipocsl 1 3a1aHus 1711 TEKYLIETO0 KOHTPOJLS

Jlabopatopnas padota 1 "UCIIBITAHUE METAJIJIOB HA TBEPJOCTB"

3aganue u [1opsaoK BBITIOIHEHNUS:

1. IlpousBecTu ucnbITaHUE Ha TBEPAOCTH 0 BprHETI0 00pa3loB U3 CTaJIH U YyTyHa.

2. OnpenenuTh TBEPIOCTb.

3. [Ipou3BecTy NCTIBITaHNE HA TBEPAOCTH IO PokBeTy 00pas3moB U3 cTaal B OTOXIKEHHOM 1 3aKaJEHHOM COCTOSHHU.
4. Onpenenuts TBEPAOCTE.

5. IlepeBectu uucna TBepIOCTH 10 PokBemty B uncia TBEpAOCTU O bprHeto, noiabp3ysach TabIuaMH.
6. CocTaBUTH OTCYET.

Bomnpocs! mrs 3amuTs! 1abopaTopHOH paboThI

1. Yto Takoe TBEpAOCTH?

2. Kakue MeToibl U3MEpEHUs TBEPAOCTHU BbI 3HaeTe?

3. Kak npoBoasT u3smMepeHue TBeEpAOCTU 110 bpunenno?

4. V3 xakux ycJIOBHIf BEIOMpAETCs JUaMeTp IaphKa MPH UCIBITAa-HUHM Ha TBEPIOCTh o bpunennro?

5. IIpumep 3anmucu TBepAOCTH 110 bpuHe0?

JlaGoparopras pabora 2 "METAJIJIOTPAOMYECKUIA AHAJIM3 METAJIJIOB U CITJIABOB"

3agaHue U MOPSAO0K BHITOTHEHUS:

1. 3apucoBath U 1aTh XapaKTEPUCTUKY CTPYKTYP MaKPOILTU(OB KOJUICKIIHH.

2. M3yuuTth ycTpOHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOUKY MUKPOCKOIIA.

4. IIpocMOTpETh U 3apUCOBATh CTPYKTYPY MUKpOLLUTH(A 10 U mocie TpasieHus 4-x % pacteopom HNO3 B crimpre.
5. CocTaBUTH OTUET.

Bomnpocs! mrs 3amuTs! 1abopaTopHON paboThI

1. YTo mMOHUMAIOT MO CTPYKTYpOr?

2. Kakoe Ha3BaHHE HOCUT UCCIIEJOBAaHUE CTPOCHUS METAJIOB pH yBesnndyeHuu 1o 80 pa3?

3. Kakoe Ha3BaHKE HOCUT UCCIICIOBAaHUE CTPOCHUS METAIUIOB TIpH yBenmueHuu ot 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ Kako# LeNbI0 MPUMEHSIOT MaKpOaHaIN3 U MAEKPOAHAIN3?

5. Kakue cymiecTByIOT METO/IbI TPUTOTOBIICHUS. MUKPOLLTH(OB HEOOIBIINX Pa3MepOB?

JlabopatopHas pabota 3 "JJUATPAMMA COCTOSHU S CITNIABOB XEJIE3A C YIJIEPOJOM"
3agaHue ¥ MOPsIOK BBHIIOIHEHUS:

1. Bergeptuts B Macmrabe AuarpaMmy COCTOSIHHS JKeJIe30-1[EMEH "THT.

2. MocTpouts kpuBble oxnaxaeHus ais cruasos 11, 11, V u VI

3. [IpousBectn paz0dop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. JInst KaXKOOTO CIIaBa MIPUBECTH CXEMbI H3MEHEHHUS CTPYKTYP IIPU OXTaXKICHUU.

Bompocs! st 3ammTs! 1abopaTtopHON paboThI

1. Kaxwue ammoTtporiaeckre MOIU(GHUKAIINN HMEET YHCTOE JKeJe30 U B YeM UX pa3indue?

2. Kakue ¢a3bl BcTpeyaroTes B )KeIe30yTIepOAUCTHIX CIUIaBax?

3. UeM oTinnyaeTcs IBTEKTOMIHOE MPEBPALEHUE OT IBTEKTHUECKOT0?

4. Kaxkas ¢a3a nepBHYHO KPHCTAJUTU3YETCS B JOIBTEKTHIECKHUX OCIIBIX TyTyHax?

5. Uem otnmgaeTcs eneOypHT BTOPHUHBINA OT JIee0ypruTa IEpBUIHOTO?

JlaGoparopHas pa6ora 4 "MCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJIUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bompocs! 115t 3a1uThl 1a00paTopHON paboThI

1. HazoBuTe CTpyKTYpHBIE COCTaBIISIOIINE CTaIIH.

2. [laiiTe onpeziesieHue CTPYKTYp ayCTEHUTA U MEPIINTa.

3. HasoBurte conepkaHue yrieposa B IEMEHTUTE U MIEPIIUTE.

4. Ilpu kako# TemnepaType B ayCTEHUTE MOXET PACTBOPUTHCS MAaKCUMaJIbHOE KOJIMYECTBO yriepoaa?

5. B gem pasnuuue MexTy TEXHHIECKHM JKEJIe30M H CTANbIO 110 COCTaBy?

JlabopatopHas pabota 5 "UICCJIEAOBAHME MUKPOCTPYKTYPLI UYTYHOB"

3ajaHue U MOPSAOK BBHITIOTHEHHUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM M 3apHCOBATh CTPYKTYPY 0€I10~TO, CEpOoTo, BEICOKOITPOYHOTO W KOBKOTO YYTYHOB 110 TPABICHU
U TIOCTI€ TPAaBJICHHA. YKa3aTh CTPENKAMH Pa3IHIHbIE CTPYKTYP-HBIE COCTaB ISIOIIIE.

2. CrenaTh BBIBOJIBL.

3. CocTaBUTH OTYET.

Bomnpocs! mst 3amuTs! 1abopaTopHON paboThI




1. UeM 00yCIIOBIIEHO pa3iuuue CBOUCTB OENbIX, CEPBIX, BBICOKO-TIPOYHBIX U KOBKHX TyTyHOB?
2. B ueM oTiune KOHCTPYKIIMOHHOTO YyT'yHa OT CTanu?

3. ITo KakuM IPUHIUIIAM ITPOU3BOANTCS KIIACCH(MHUKAIINS TyTyHOB?

4. HazoBuTe CTpyKTYpBI UyT'YHOB.

5. MapkupoBKa ceporo, KOBKOro, BBICOKOIIPOYHOTO YyT'YHOB.

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOJMCTOM CTAJIN"

3agaHue U MOPSIOK BHIIOJHEHUS:

1. OnpenennTs TBEPIOCTh 0OPA3IOB B UCXOJHOM COCTOSIHUM Ha npudope PokBenia BraBiau-BaHHEM CTaIbHOTO LIAPHUKA.

2. ITomecTnTh 6 00pA3IOB B HArpeBaTEIBHYIO I1€Yb U BEIAEPKATh HEOOXOIMMOE BPEMSL. .

3. Oxmazuts 3 obpasna B Bojxe, | B Macie, | Ha Bo3myxe U | BMecTe ¢ BBIKIIOYEHHOM MEYbIO.

4. Onpenenuts TBEPAOCTh 00Pa3OB Ha MpuOOpe PokBenna BiaBIMBaHUEM allMa3HOTO KOHyca. IloyueHHbIe JaHHBIE TBEPIOCTH
NepeBECTH Ha TBEPOCTh Mo bpunenio.

5. TToctponTs rpaduk M3MEHEHHUS TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHHS.

6. Tpu o6pa3na, 3akaneHHbIe B BOJE, MOABEPrHYTh OTIycKy mpu Temmepatype 17001C, 35001C, 550L1C ¢ BBLAEPKKOIl B Ieun B
TeueHnd 30 MUH. C MOCTIEAYIOIUM OXJIaKAECHUEM B BOJE.

7. 3aunCTUTB TOPIIBEI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha prdope PokBeita BoapIMBaHHEM aI-Ma3HOTO KOHYcCa.

8. IToctpounTs rpaduk M3MEHEHHUSI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATypPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bompocs! 1u1st 3a1uTh 1a00paTopHOit padoThI

1. B 4eM cymHOCTh ¥ Ha3HAUEHHUE TePMHUUECKOW 00pabOTKH cTa-mu?

2. Uto mpeACcTaBIAIOT co00i CTPYKTYpBI, 00pa3yromuecs IpH pac-najie ayCTeHuTa?

3. Kakoit Buz repMuaeckoil 00pabOTKH IIPUBOAUT CTallb B PABHO-BECHOE COCTOSIHUE?

4. Kaxwue cIimaBbl MOKHO YIIPOYHSTE ITyTEM TePMUIECKOit 00pa-60Tku?

5. Kakue nmomydarorcst CTpyKTYphI IIPH OT/KUTE, HOpMaIM3aliy, 3aKajike U oTinycke? Kak U3MEeHSI0TCS MeXaHH4ecKie CBONCTBa
craneit?

JlaGopatopras paGora 7 "MCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKHN"

3agaHue U MOPsIIOK BBIIOIHEHUS:

1. TTomy4nTh KOJUIEKINIO IUTH(OB.

2. VI3y4nTh U 3apuCcOBaTh CTPYKTYPHI CTalIeH IOCIIC Pa3IMIHbIX BUOB TEPMHIECKONH 00pabOTKH.

3. ComnocTaBUTh JaHHbIE MUKPOAHAIN3a C PEXKUMOM TEPMHUUECKOH 00PabOTKH.

4. CocTaBUTb OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHON paboThI

1. UeMm oTnmuaeTcs OTIYIICHHBIN MApTEHCUT OT MAapTEHCHUTA 3a-KaTKH?

2. Vznenust u3 cranu 45 ObutH 1eperpeTsl npu 3akanke. Uro Takoe neperpes? UeM oH BpeieH U KaKk HCIPaBUTb 3TOT Ae(eKT?
3. YeM OTIHYAIOTCS COPOUT M TPOOCTHT OTITyCKa?

4. IloueMy He IPUMEHSIOT HETOJIHYIO 3aKaJKy AJs JOIBTEKTOM-HBIX CTanen?

5. IloueMy He MPUMEHSIOT MOJHYIO 3aKaJIKY JAJIsl 3a9BTEKTOMIHBIX CTaleii?

JlaGopatopras paGora 8 "MCCJIEJOBAHUE MHUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIENA"
3agaHue U MOPSIOK BBIIOIHEHUS:

1. ITomy4YuTh KOJUIEKIMIO IUTH(OB JIETUPOBAHHBIX CTaCH.

2. VI3y4uThb ¥ 3apruCOBATh CTPYKTYPY JIETUPOBAHHBIX CTalled. YKa3aTh CTpENKaMy Pa3IHMIHbIe CTPYKTYpHBIEe cocTaBirtomue. [1ox
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTaIH U TEPMUYECKYIO 00-pab0TKy, KOTOpOH OBIIa IIOABEPTHYTA CTATIb.
3. CrenaTh BBIBOJIBL.

4. CocTaBUTb OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. OcHOBHOE NPEUMYILECTBO JISTHPOBAHHOM CTAaIM IO CPABHEHHUIO C YTIIEPOJUCTOM?

2. Kak n3aMeHsroTcs CBOMCTBa ci1ayy npy 100aBIeHUN HUKEIs?

3. Kakue ¢a3bl BCTpeyaroTcs B JISTHPOBAHHBIX CTAISX?

4. Kakue Jierupyromue 3J6MeHTbl YBEIUIUBAIOT YCTOMYUBOCTb ay-CTeHUTa?

5. UeM jerupoBaHHBIN GeppUT KpUCTaIIOrpadhuuecku OTIIMYaeTcst OT OOBIYHOTO (peppuTa?

Jlabopatopnas padora 9 "UCCIIEJOBAHUE MUKPOCTPYKTYPBI MEJIN U EE CIIJTABOB"

3amaHue U MOPSAAO0K BHITOTHEHUS:

1.ITony4uTh KOJIEKIUIO HLTU(OB.

2.PaccMoTpeTh oI MUKPOCKOI M 3apHCOBATh CTPYKTYPHI H3y4aeMbIX CILIABOB.

3.0xapaxrepu3oBaTh (ha3bl U CTPYKTYPHBIE COCTABIISIIOIINE N3ydaeMbIX CIUIaBoB. Eciin HaOoqae-Mast CTpyKTypa OTJIMIAeTCs OT
CTPYKTYPBI, OXKHJIaeMOI Ha OCHOBaHUH JUArPaMMbl COCTOSHUSI, TO HEOOXOIMMO YKa3aTh MPUUMHY 9TOI'0 HECOOTBETCTBHSL.
4.CoCcTaBUTh OTYET.

Bomnpock! ist 3a1uTh JIaA00paTOPHO#T paboThI

1. barogapst ueMy Mellb U CIUIaBbI HA €€ OCHOBE HAIIUTH MIMPOKOE MpUMEHEHHUEe?

2. Kak BIusIOT mpyMecH Ha CBOMCTBA Meu?

3. Ha xakue rpynbl A€isST MEIHbIE CIUIaBbI?

4. IIpyunHa KPacCHOJIOMKOCTU MeIu?

5. 1o xakuM MpU3HAKaM pa3InyaroT JaTyHU?




II. Otyer mo 1abOPATOPHBIM PabOTaM

6.2. Tembl NUCBMEHHBIX PadoT

Y4eOHBIM ITAHOM HE MPEIyCMOTPEHO

6.3. @oH/1 O1IEHOYHBIX CPEACTB

I. Bonipocs! k 3x3aMeHy

Paznen 1.0cHOBBI TEOpHH CIIJIABOB.

1. MexaHn9eckue CBOHCTBA METAUIOB (IIPOYHOCTH, INIACTUYHOCTD, YAApHas BA3KOCTh, TBEPIOCTh, BRIHOCIHBOCTE), METOIBI MX
OIpeIeNeHHs.

2.OCHOBHBIE METO/IbI UCCIIEJOBAHUS CTPYKTYPBI MATEPUAIIOB.

3. THIIBI KPUCTAJUIMIECKHX PEIIETOK METaUIOB. JledeKThl cTpoeHHs KpUCTAINIOB (TOUSUHBIE, JINHEHHBIC, 0OBEeMHBIE).
4 ITonmumopdusm xernesa.

5.McnbiTaHue METAJUIOB Ha PACTSXKEHUE.

6.McnpiTaHns METANI0B HA TBEPAOCTh

7.XapakTepuCTHKa OCHOBHBIX (a3 M MeXaHH4IecKnx cMecei (a3 B quarpamme Fe-Fe3C.

8. Kpucrannuszanus 103BTeKTOMAHBIX cTanei (mo aquarpamme Fe-Fe3C).

9.Kpucrannuzanus 3BTeKTOUAHON cTanu (1o nuarpamme Fe-Fe3C).

10.Kpucrammsanus 3a3BTeKTOMIHBIX cTael (o auarpamme Fe-Fe3C).

11.Kpucrammu3anus GeIbIX JOIBTEKTHUECKAX IyryHOB (1o guarpamme Fe-Fe3C).

12 Kpucrammuzanus 6esoro sBTeKTuueckoro yyryHa (no auarpamme Fe-Fe3C).

13.Kpucrammm3anus 6eNbix 3a3BTeKTHYSCKIX YyryHOB (1o auarpamme Fe-Fe3C).

14.Buzs! TepMudeckoii 00paboTkH cTaneil. Bimsane Tepmudeckoir 00pabOTKH Ha MEXaHUUECKHE CBOMCTBA CTANIH.
15.Teopust TepMudeckoit 00pabOTKH (OCHOBHBIE MPEBPALLICHHS B CTAIH IPU HATPEBE U OXJIAXKICHUH).

16.0OTKUT, BUIBI OT)KHUTA.

17.Hopmanu3zanusi.

18.3akanka (moyHas ¥ HETIOHAs).

19.01nyck yriepoaucToi cTaiu, BUIbI OTIYCKA.

20.XuMuKO-TepMHYecKast 00pabOTKa: IeMEHTaLusl, a30THPOBAHHE.

21.Knaccudukarms craneil: o XUMHIeCKOMY COCTaBY; IO COEPKAHHIO YIIIEpo/a U JIETHPYIOIINX 3JIEMEHTOB; 110 CTCTICHN
PACKUCIICHHUS; TI0 Ka4eCTBY; O CTPYKType; MO MPOYHOCTH U MO HA3HAUEHHUIO.

22.BausHue yriuepoa U MOCTOSTHHBIX MPUMecei Ha CBOMCTBA YTIepPOAUCTBIX CTalIeH.

23.YT1iepoancThie CTalld OOBIKHOBEHHOTO KadecTBa. Y TJICPOUCTHIE KAUeCTBEHHbIE CTAIIH.

24 BnvsHue JETUPYOIIUX JIEMEHTOB HA CBOMCTBA JIETHPOBAHHBIX CTaJIEH.

25.Knaccudukanust HHCTpYMEHTaIbHBIX JIETHPOBAHHBIX CTallel, IPUMEHECHHE.

26.1lemenTyemMbIe cTand. YIydiiaeMble CTaJH.

27.PeccopHo-nipyxuHHBIE cTand. [1lapuKonoAIIMITHUKOBBIE CTAJIH.

28.Uyrynsl. Knaccudukamms, cTpykrypa, cBoiictBa. Mapkuposka o ITOCT.

29.MexaHnYecKHe CBOWCTBA YyT'yYHOB. BinsiHue npuMeceil Ha CBOWCTBA UyT'YHOB.

30.Menp u ee cBoiicTBa, IpUMeHeHHe, Mapkuposka o ['OCT.

31.JlaTyHb 1 €e cBOMCTBA, IPUMEHEHNUE, MAPKUPOBKA.

32.bpoH3a u ee CBOICTBa, MPUMEHEHHUE, MAPKHPOBKA.

33. AnfoMUHMI U ero cBOWCTBa, mpuMeHeHue, mapkuposka 1o I'OCT.

34.AmromuHneBBIe cutaBsl. Kimaccudukanms, cBoicTBa, MpuMeHeHne, Mapkuposka 1mo 'OCT.

Paznen 2. Mertamnypruueckoe Ipou3BOJICTBO

1.1. OcHOBBI METATYpPrHUECKOT0 TPON3BOICTBA
1.2. CTpyKTypa METaITypruuecKoro mpou3BOICTBA
1.3. [Tony4yeHue yyryHa

1.4. Tlony4yenue cranu

1.5. MapTeHoBckas medb

1.6. KucnoponHsiii KOHBEpPTOP

1.7. DnexrpoayroBas crajieIiaBUIbHas 1€4b
1.8. DnEeKTpOUHYKIIMOHHAS IEUb

1.9. Drambl BBITIABKU CTAIH

1.10. TToBBbIIIeHNE KayecTBa CTAIH

Pasnen 3.JIuteiiHoe MPOU3BOJICTBO

2.1. JIuteiinbie CBOMCTBA CIIIIaBOB

2.2. ®OpMOBOYHBIE MATEPHAITBI

2.3. CrieniuaibHbIE BUIBI JIMTHS

2.4. JIutsé B 0007109KOBBIE (hOPMEI

2.5. JIuteé 10 BBHIILIABISIEMBIM MOJIEISIM
2.6. JInTeE o naBICHHEM

2.7. LleHTpOOEIKHOE TUTHE

Paznen 4.00pabotka metayioB aasiaenuemM (OM/I)
3.1. ®usnueckue ocHoBEI OM/]




3.2. 3aKoHBI MIACTUIECKOH nedopMarim

3.3. XonoaHas u ropsyas racTuieckas aedopmarius
3.4. TemnepatypHblil pesxum OMJ]

3.5. YcTpolicTBa 1JIs HarpeBa 3aroTOBOK

3.6. Knaccudukarus Bu0B 00pabOTKH METAJUIOB JaBIEHHUEM
3.7. IlpokaTHOE IPOM3BOICTBO

3.8. Kiraccnguxaryst mpoKaTHEIX CTAHOB

3.9. IIpomykuust MPOKATHOTO IIPOU3BOACTBA

3.10. Bonouenue

3.11. KoBka

3.12. Topsiuast 0O beMHAs IITAMITOBKA

3.13. XononaHas IMCTOBAs IITAMIIOBKA

Paznen 5.CBapodHoe mpou3BOACTBO

4.1. Ilponecc cBapku

4.2. DAeKTpoyroBas CBapka

4.3. Pyunas myroBas cBapka

4.4. ABTomaTtHueckas IyroBas cBapka 1moj ¢iarocom
4.5. ABToMaTHuecKasl JyroBasi cCBapka B 3allIUTHOM Ta3e
4.6. 'azoBas cBapka

4.7. DNeKTpOKOHTAKTHasl CBapKa

4.8. CtpIkOBast cBapKa

4.9. ToueuHas cBapka

4.10. llloBHas (ponMKOBas) cBapKa

4.11. Cpapka TpeHHEM

4.12. XonoxaHas cBapka

4.13. JlehexThl ¥ KOHTPOJIb KAYeCTBA CBAPHBIX COCAMHEHUHA

Paznen 6.00paboTka METAIIOB pe3aHUEM

5.1. O6paboTka MeTaiuioB pe3anreM. OCHOBHBIC TOHITHUS
5.2. ®u3nyecKue SABJICHUS B IIPOLECCE PE3aHUS

5.3. O6paboTKa 3arOTOBOK Ha CBEPIMIIBHBIX CTAaHKaX

5.4. O0paboTKa 3aroTOBOK Ha NUTH(OBATBHBIX CTAHKAX

II. Tectst
BapuanToB 5. B xaxxnom Bapuanre 1no 20 TeCTOBBIX 3aaHuUil.

6.4. IlepeueHb BU/IOB OLCHOYHBIX CPEJCTB

Bomnpocs! u 3amaHus 11 TEKYIIEro KOHTPOIIS.
Otuet no 1abopaTopHBIM padoTam.

Bompocs! k 3k3ameHy.

TecTsl K PK3aMeHYy.

7. YAEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIVIMHBI (MO YJIS)

7.1. PexomMeHnayemast 1ureparypa

7.1.1. OcHoBHAasI TUTEpPaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI1. | Connuen MarepuanoBeaeHue: YUeOHHK TS CaHkT- 50
1 |IOIL, BY30B [eTepOypr:
psixun E.N. XUMU3 AT,
2007
JI1. [Tetbman A. Marepuasnoseaenue. TexHoIOTHS CaHKT- 1 https://e.lanbook.com/book/292859
2 A KOHCTPYKIMOHHBIX MaTEPHAJIOB: IMetepbypr:
y4eOHHK JIs1 By30B Jlanb, 2023
7.1.2. lonoJHuTeAbHAS JIUTEPATYpa
ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | CunpMaH Marepnanosenenue: yueoHoe mocodue | Mocksa: 10
1 |T.A. JUTSL BY30B Axanemus, 2010




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec

JI2. | Ko630Ba MarepuanoBeneHue : 1abopaTOpPHbIH Bbparck : bpl'Y, 1 https://ecat.brstu.ru/catalog/Yaebusre
2 (N0, IIPAKTUKYM 2020 %201%20y4ebH0-MeToaguIecKueYo
Pyaummaa 20nocobus/Texuuka/Ko630Ba%

AlO. 2011.0.%

20MarepuanoBenenue.JI11.2020.pdf

7.1.3. MeToauueckue pa3padoTku

ABTOpBHI, 3arinaBue W3narenscTBO, Komn-Bo On. aapec
JI3. | Ko630oBa MarepuanoBeicHUE: METOAUYECKHE bparck: bpI'VY, 1 https://ecat.brstu.ru/catalog/Yue6nsie
1 |10, YKa3aHus Ui IPAKTHYECKON U 2022 %20u%?20y4e6H0-MeToguueckueo
Pynummaa CaMOCTOSATEIILHOM PabOTHI CTYICHTOB 20moco6ns/Texnnka/Kob3oa%
J.C,, 201.0.Marepuanosenenue. MY nlTuC
Kynakos P.2022.pdf
AlO.

7.3.1 llepeyeHs NpPOrpaMMHOro odecrneveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 [ Adobe Acrobat Reader DC

7.3.1.4 | doPDF

7.3.1.5 | LibreOffice

7.3.1.6 | Aii-Jloroc

7.3.2 IlepevyeHb NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | YuuBepcurerckas undpopmaruonnas cucrema POCCUA (YUC POCCHA)

7.3.2.2 | HanmonamnsHas snexkTpoHHas Oubdnmmnorexa HOb

7.3.2.3 | Hayunas snexrponHas oubmmoreka eLIBRARY.RU

7.3.2.4 | UadopmarmonHas cuctemMa "EnnHoe 0KHO gocTyma kK 00pa3oBaTelbHBIM pecypcam”

7.3.2.5 | Dnekrponnas oudmuoreka bpl'yY

7.3.2.6 | DnekTpoHHbIH KaTajior 6ubdarnoTeku bpl'y

7.3.2.7 | «YHuBepcureTckas 6ubnuoreka online»

7.3.2.8 | U3natensctBO "JlaHb" 251€KTPOHHO-OMOIHOTEUHAs CUCTEMA

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO YJIS)

Aynutopust Hasnauernne OcHaleHue ay IuTOPHN Bup zansTus
2315 JlaGopatopust OcHOBHOE 000pyI0BaHHE:
MaTepHAIOBEICHHUSI. - [Teus my¢emnsnass SNOL 30/1100;
TepMmuueckuil y4acToK - meub MyemnsHass SNOL 6.7/1300;

- mxa¢ cynmnsHbii CHOJI - 3,5;
- T K anexrporneun HII1-113;
- mKkag BHITSDKHOM 1111-M.

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

TpeboBaHMA K 0(OPMIICHHIO OTUETOB MO BBIIOIHEHUIO Ta00PAaTOPHBIX PaboT. BrimomHeHHbIE 1Ta00paTOpHBIE PAOOTEI
oopMIIAIOTCS B BUZE OTUETA HAa AMCTaxX Oenoil 6ymaru dhopMaToM A4 1 BKIIIOYAET CIEAYIOLUINE pa3AeNbl: TUTYIbHbIHN JTHCT,
3aJjaHue, pelIeHne TpeOyeMBIX 3aJaHUi M TIOSICHEHHS K HUM, COZIepIKallie HeoOXOIUMBIC YPaBHEHHS, BRIBOIBI COOTBETCTBYIOIINX
3aBHCHMOCTEH, TEOPEMBI M PacUeThl, COIPOBOXKIaeMbIe TPeOYeMbIMH IpaMIECKUMH HII-TIOCTPAIIMAMHE, PUCYHKAMH U YepTEKaAMH.
B koHIie oTdeTa 1abopaTopHON PabOTHI IPHUBOAUTCS CIIUCOK JIUTEPATypPHBIX HCTOYHUKOB, UCTIONB30BAaHHBIX CTYIECHTOM IIpH €€
BBITIOJIHEHHH, B TOM YHCIIE AaeTcst Onbnmorpadus METOIUIECKUX yKa3aH!H 1 mocoOuidt. [Ipy Hanucanuu Tekcra otyera
HCTIONB3YIOTCS YePHHUIIAa CHHETO HIIM YEePHOTO [IBETa, IIPU 0(OPMIICHHH IpadhMuecKoro MaTepraia — IPOCThIe KapaHalli 1
4YepTeXHBIC IPUHAUICKHOCTH. VICIIoIb30BaHIe IIBETHBIX KapaHaamei u ¢praomactepoB He pomyckaercs. OgopmiieHre Kak
TECTOBOM YacTH OTYETa, TaK U TPEOYEMBIX TPa)MIECKHX IIOCTPOCHUH BBIIOIHSACTCS B COOTBETCTBUHM ¢ TpeboBaHusimu ECK/I n
CTO 4.2-07-2008. ITpu opopMIICHUH OTYETOB MPAKTUICCKUX PAbOT JIOMYCKACTCS TOJTHOE WIIM YaCTHIHOE MCToNb3oBanue [IDBM.
Hcnomne3osanne II9BM He sBisieTcsi OCHOBaHHEM JUTS HAPYIICHUS W HecoOmoaeHus TpeboBannii n monoxennit ECK/l n CTO
4.2-07-2008.

OrtueTsl 1aGOPaTOPHBIX PabOT, 0OpPMIICHHBIE HEOPEXKHO U 63 COOTIOCHHS IPEABSBIIEMbIX K HUIM TpeOOBaHUH, HE
paccMaTpuBaroTCs M He 3aCUUTHIBAOTCA. OTYeTH, opopMIIeHHBIE He B cooTBeTCcTBHH ¢ TpebosanmsiMu ECKJ] u CTO 4.2-07-2008,
HE MPOBEPSIOTCS U BO3BPAIAIOTCS CTYACH-TY A HepeodopmiieHns. BoImoTHEHHbIE ¥ COOTBETCTBEHHO 0()OPMIICHHBIE OTIYETHI
1a60paTOPHBIX PAOOT NOKHBI OBITH IPEICTABIEHBI IPEMNOAaBaTeNto A MpoBepky. [IpoBepka NpaBUIbHOCTH BBIOTHEHUS
71a00paTOPHBIX PadOT 1 0POPMIICHUS OTUETa OCYIIECTBIIACTCS B TCUCHUE CEMECTpa Ha ayANTOPHBIX 3aHATHSIX WIN KOHCYIBTAIIHAX,
MPOBOIMMBIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEIOAaBaTeIs.




		rector@brstu.ru
	2023-06-15T17:05:24+0800
	г. Братск, Макаренко - 40
	Ситов Илья Сергеевич
	Я подтверждаю точность и целостность этого документа




