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PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.08.04 MarepuasioBenenue

3akpemiena 3a kabenpoir  [loabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX M I0POKHbBIX
MAIIMH U 000PY10BaAHMSI
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15.03.05 KoHCTpyKTOpPCKO-TEXHOJIOTHYECKOE obOecrieueHue
MaIIMHOCTPOUTEIHHBIX MPOU3BOICTB

KBamudunkarms Bbaxaaasp

dopma 00yucHHST ~ OYHAA
OO6mmas TPy 10€MKOCTh 4 3ET

Buasr kouTpons B ceMecTpax:
3a4deT ¢ OLEHKOU 3

Pacnpe;[e.ﬂeﬂne YacoB JUCIHUIIMHBI 110 CEMECTPaM

CemecTtp
(<Kypc>.<Cemectp Ha 321
Kypee>) Uroro
Henens 17
Bupn 3ansatuii v | PO | VI PIl
Jlexmim 34 |34 |34 (34
JlaGopatopHsie 51 |51 |51 |51
B ToMm uncne unT. 12 (12 |12 |12
Hroro aya. 85 |85 [85 |85
KonraxtHas pabota 85 [85 |85 |85
Cawm. pabota 59 59 |59 |59
Hroro 144 | 144 | 144 | 144
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[Iporpammy coctaBui(n):
cm.np., Ko6zosea U.O.

Pabouas mporpaMmMa JUCIUILTAHBI
MarepuanoBenenme
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HarnpasiieHnt0 moarotoBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCIIeueHre
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJCTB (Ipuka3 MunoOpHayku Poccun ot 17.08.2020 r. Ne 1044)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeYeHNE MAITHHOCTPOUTEIBHBIX TIPOU3BOJICTB
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

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

ITpotokon ot 21 mapta 2024 1. Ne 9
Cpok neiictBus mporpammsl: 2024 - 2028 yu.r.

3aB. xadenpoii 3enpkoB C.A.

[Ipencenarens MK® nouenr, k.T.H., Bapnansa M.A.

IIpotokon ot 2 anpenst 2024 1. Ne 8

OtBetcTBeHHbIN 3a peanuzanuio OITOIT Cnenenxo E.A.

JupexTop 6uOaroTeKH Cotauk T.®.

Ne perucrpanuu 23
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Busuposanue PI1/] 1,151 ucioTHEHUSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IMoxbeMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX H JIOPOKHBIX MAIIIMH M 000PYIOBAHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 20251, Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucnonHeHns B o4epeHOM Y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
HoabeMHO-TPaHCIIOPTHBIX, CTPOMTEIbHBIX M JOPOKHBIX MALLIMH U 000Py10BaHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Busuposanue PII/] 11 ucnonHeHus B o4epesHOM Y4eOHOM roay

IIpencenarens MK®
. 2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IoxbeMHO-TPaHCHOPTHBIX, CTPOMTETBHBIX H JOPO:KHBIX MALIMH U 000pY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

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

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX U OPOKHBIX MAIINH U 000PYI0BaAHUSI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | nomyueHne OyAyIIMMHU CIICIMAIUCTAMH TTyOOKHX 3HAHMH [0 OCHOBHBIM 3aKOHOMEPHOCTAM (hOPMHUPOBAHHUS 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: 51.0.08.04

2.1 | TpeGoBanus k npeABapuTeJbHOM OATOTOBKE 00y4alo1erocs:

2.1.1 | ®usuka

2.1.2 | Xumus

2.2 | [ucuMIMHbI ¥ NPAKTUKHU, VIS KOTOPBIX 0CBOEHHE JaAHHOI JMCIUILIUHBI (MO1Y/Is1) HEO0X0AUMO KaK

npeamecTreymwouiee:

2.2.1 | Jeranu mamux

3. KOMIETEHLIMU OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLHUILINHBI
(MOZYJISA)

OIIK-5: CrocoGeH HCIOJIb30BATH OCHOBHbBIE 3aKOHOMEPHOCTH, IeiiCTBYIOIIHE B MPOIecce H3TOTOBJIECHUS
MAIIHHOCTPOHTEJIHLHBIX H3Ie/Hil TPedyeMoro Ka4yecTBa, 3aIaHHOT0 KOJINYeCTBA TP HANMEHbIINX 3aTPaTax
0011eCTBEHHOT0 TPYAA;

Nupukatop 1 | OIIK-5.1. Mcnions3yeT OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIIUE B MPOIIECCE N3TOTOBICHUS U3IEITHH

Wnpukatop 2 | OIIK-5.2. [IpumeHsieT OCHOBHbIE 3aKOHOMEPHOCTH, ACHCTBYIOLIME B IPOLIECCE U3TOTOBIEHHUS
MAaIIMHOCTPOUTEIBHBIX N3AEIHI TpeOyeMOoro KauecTBa, 3alaHHOT0 KOIMYECTBA IIPH HANMEHBIINX 3aTPaTax

00I11eCTBEHHOTO TpyAa

OIIK-8: CnocodeH y4acTBOBATh B pa3padoTke 00001IEHHBIX BADMAHTOB pPellleHNs MpodJeM, CBA3AHHBIX ¢
MAaIIHHOCTPOUTEIHLHBIMH MPOH3BOACTBAMH, BLIOOPE ONTHMAJIBHBIX BADHAHTOB MPOTHO3UPYEMBbIX MOCJIeICTBHI pereHnst
Ha OCHOBE MX aHAJIN3a;

Wunukatop 1 | OTIK-8.1. AHamu3upyeT BapuaHThI pelIeHUs MpoOieM 1 BEIOUPAET ONTUMAIbHBIE BAPHAHTHI MPOTHO3UPYEMBIX

NIOCJIEICTBUI CBOETO PELIEHNUS

B pesyiabTare 0ocBOCHUSI JMCUHUIIIMHBI 00y4AKOIIHIiCS 10JIKEH

3.1 |3Hnarh:

3.1.1 | obmue cBeneHus 0 GU3NIESCKUX CBOMCTBAX, BHYTPEHHEM CTPOCHUH MaTePHAJIOB, IPUMEHSIEMBIX B COBPEMEHHOM
MIPOU3BOJICTBE.KJIACCH(DUKAINIO, MEXaHHUECKUE U TEXHOJIIOTHIECKHE CBOHCTBAa MaTEPHAIOB, IPAMEHSIEMBIX TIPH JIISt
M3TOTOBJICHHUS U3/AEIHiA B TPO(ecCHOHANBHON AATebHOCTH.MAaTePHaIbl, IPUMEHSIEMbIE I U3TOTOBJICHUS U3JIEIUi B
poheCCHOHATLHOMN e TeIbHOCTH.

3.2 | YmeTh:

3.2.1 | npuMeHATH 3HaHUS O CBOWCTBAX MAaTEPUANIOB MPH U3YyUYEHHH APYTHX AUCIUIUINH U pEIIeHNH NPUKIaIHbIX 3a]auax B
poheCCHOHATTLHOMN IeATeTbHOCTH.ONIPEICIIATh OCHOBHBIE MEXaHUIECKHE M TEXHOJOTHYECKHE CBOWCTBA MATEPHATIOB U
BO3MOYKHOCTh WX U3MEHEHUS.OMPEICIIATh XapaKTEPUCTHKH MaTepraa Mo ero Mapke.

3.3 | Baagern:

3.3.1 | uaopMarrell 0 HOBBIX MaTepraliaX U TEXHOJOTHIX. IIPUEMAMHU M METOIaMH PEIICHHS KOHKPETHBIX MPOU3BOICTBEHHBIX
3aJa4 Ha OCHOBE aHAJIN3a CBOWCTB MPUMEHSIEMBIX MaTepPHaIOB. HABBIKAMH aHAJIN3a U BEIOOpa MaTEPHAIOB IS
M3TOTOBJICHHUS U3AETHIA B TPO(eCcCHOHANBHON AEITENEHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIUHBI (MOIAVYJIS)
Kon Bun HaumenoBanue pasaesioB u | Cemectp / | Yaco | Komneren- | Jluteparypa | Hure | lIpumeuyanue
3aHATUS | 3aHATUSA TeM Kvpe 007071 pPaKT.
Pazgen | Paznmen 1. O6umas Teopust
CILIABOB

1.1 Jlex MexaHn4yecKue CBOMCTRA. 3 2 OIIK-5 JIT.1 JI1.2 1 Jlexmms —
TexHONnoruuecKue u OIIK-8 JI1.3J12.1 oecena OINK-
9KCILTyaTal[MOHHbIC CBOMCTBA. J2.2J12.4 5.1, OIIK-5.2,

OIIK-8.1,

1.2 Jlex CrpoeHne, KpHCTaJUTU3alus U 3 6 OIIK-5 JI1.1J11.2 1 Jlexnus —
CBOWCTBA CIIABOB. OIIK-8 JI1.3J12.1 oecena OINK-
J2.2 5.1, OIIK-5.2,

JI12.4J13.1 OIIK-8.1,




1.3 Jlex [IpousBoacTBo cranu OIIK-5 JI1.1J11.2 Jlexmus —
OIIK-8 JI1.3712.1 becena OIIK
J2.2 J12.4 -5.1, OTIK-
5.2, OIIK-8.1,
1.4 Jlex JKenezoyrnepoaucTsie CIUIABHI. OIIK-5 JIL.1J11.2 Jlexuus —
Cranu. Uyrynsl. CtpoeHue, OIIK-8 JI1.3J12.1 6ecena OIIK
CBOICTBA, KilaccH(UKaIus JI2.2J12.4 -5.1, OIIK-
5.2, OIIK-8.1,
1.5 Jlex Tepmuueckast 06paboTKu OIIK-5 JIT.1J11.2 Jlexuus —
METAJUIOB. XHUMHKO- OIIK-8 JI1.3J12.1 oOecena OIIK
TepMUYeckas 00paboTKa CTaly. J2.2 J12.4 -5.1, OTIK-
5.2, OIIK-8.1,
1.6 Jlex [{BeTHBIE METAIIIBI U CILJIABHI. OIIK-5 JIT.1J11.2 OIIK-5.1,
CtpoeHue 1 CBOCTBa. OIIK-8 JI1.3J12.1 OIIK-5.2,
J2.2J12.4 OIIK-8.1,
1.7 Jlex Hemerannuueckue u OIIK-5 JI1.1J11.2 Pabota B
KOMITO3UIIMOHHBIE MaTEpHAIIbI OIIK-8 JI1.3J12.1 MaJIBIX
J2.2J12.4 rpymmnax
OIIK-5.1,
OIIK-5.2,
OIIK-8.1,
1.8 JIab HcnpiTaHne MeTaaioB Ha OIIK-5 JI1.1J11.2 OIIK-5.1,
TBEPAOCTb. OIIK-8 JI1.3J12.1 OIIK-5.2,
J12.2712.3 OIIK-8.1,
2.4
1.9 JIab Meramtorpadgudeckuil aHaIH3 OIIK-5 JI1.1 J11.2 OIIK-5.1,
METAJUIOB H CIIJIABOB OIIK-8 JI1.3J12.1 OIIK-5.2,
J12.2712.3 OIIK-8.1,
2.4
1.10 JIab UccnenoBanue OIIK-5 JIT.1J11.2 Pa6ora B
MUKPOCTPYKTYPBI OIIK-8 JI1.3J12.1 MaJIbIX
YIJIEPOJUCTBIX CTAJICH B JI2.2J12.3 rpymnmnax
PaBHOBECHOM COCTOSTHUH. J12.4 OIIK-5.1,
OIIK-5.2,
OIIK-8.1,
1.11 JIa6 JlnarpamMma COCTOSIHUS OIIK-5 JI1.1 J11.2 Pa6ora B
CIIJIaBOB JKeJje3a C yriepoaoM OIIK-8 JI1.3J12.1 MaJbIxX
J12.2J12.3 rpymnmnax
2.4 OIIK-5.1,
OIIK-5.2,
OIlK-8.1,
1.12 JIab UccnenoBanue OIIK-5 JIT.1J11.2 Pa6ora B
MUKPOCTPYKTYPBI UyTYHOB. OIIK-8 JI1.3J12.1 MaJIbIX
JI2.2J12.3 rpymnmnax
2.4 OIIK-5.1,
OIIK-5.2,
OIIK-8.1,
1.13 JIab Uccnenosanue OIIK-5 JI1.1J11.2 PaGora B
MHKPOCTPYKTYPBI OIIK-8 JI1.3J12.1 MaJbIX
YIIEPOIUCTBIX CTalel Ioce J12.2J12.3 rpymnmnax
TepMO0OpabOTKH. 2.4 OIIK-5.1,
OIIK-5.2,
OIlK-8.1,
1.14 JIa6 Tepmugeckas 06paboTka OIIK-5 JI1.1J11.2 OIIK-5.1,
YIJIAEPOAUCTON CTAIH OIIK-8 JI1.3J12.1 OIIK-5.2,
JI2.2J12.3 OIIK-8.1,
2.4
1.15 JIab HccnenoBanue OIIK-5 JIT.1J11.2 Pabota B
MUKPOCTPYKTYPBI OIIK-8 JI1.3J12.1 MaJIbIX
JIETUPOBAHHBIX CTAJICH JI2.2J12.3 rpymnmnax
2.4 OIIK-5.1,
OIIK-5.2,

OIIK-8.1,




1.16 JIab UccnenoBanne 3 2 OIIK-5 JI1.1J11.2 0 OIIK-5.1,
MHUKPOCTPYKTYPBI MEJU U €€ OIIK-8 JI1.3J12.1 OIIK-5.2,
CIUIaBOB JI2.2J12.3 OIIK-8.1,
2.4
1.17 JIab PacmmdpoBka mapox 3 4 OIIK-5 JIL.1J11.2 1 Pa6ora B
YIJEPOAUCTHIX cTallel U OIIK-8 JI1.3J12.1 MaJbIX
YyT'yHOB J2.2 rpymnmnax
J12.4713.1 OIIK-5.1,
OIIK-5.2,
OIIK-8.1,
1.18 JIa6 PacmmdpoBka mapok 3 4 OIIK-5 JI1.1 J11.2 0 OIIK-5.1,
JIETHPOBAHHBIX CTaJEH OIIK-8 JI1.3J12.1 OIIK-5.2,
2.2 OIIK-8.1,
J12.4J13.1
1.19 JIab PacmndpoBka Mapok BETHBIX 3 4 OIIK-5 JI.1 J11.2 0 OIIK-5.1,
CIUIaBOB OIIK-8 JI1.3J12.1 OIIK-5.2,
2.2 OIIK-8.1,
J12.4J13.1
1.20 Cp IToaroroBka k 1ab0paTOpHBIM 3 19 OIIK-5 JIT.1J11.2 0 OIIK-5.1,
paboTtam. OIIK-8 JI1.3J12.1 OIIK-5.2,
J12.2J12.3 OIIK-8.1,
J12.4J13.1
1.21 3auérCOn | [ToarotoBka k 3auéty 3 40 OIIK-5 JI1.1 JI1.2 0 OIIK-5.1,
OIIK-8 JI1.3712.1 OIIK-5.2,
J2.2J12.3 OIIK-8.1,
J12.4J13.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

OO0pa3oBaTesibHbIE TEXHOJIOTHH C UCTIONB30BAaHHEM aKTUBHBIX METOJ0B 00yUYeHHUs (JeKus — Oecena)

TpaauunonHas (penpoayKTHBHAsS) TEXHOJOTHA (TPEIOAaBaTeNb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITTOJTHEHUS 3a1aHUS,

HaOJI0aeT 32 BBIIOJIHCHUEM U IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromumxcs)

TexHOMOrus AUCTAaHIMOHHOTO 00y4YeHH (TToJydeHIe 00pa30BaTeNbHBIX YCIYT 03 MOCEIIeHHsT YHIBEPCUTETA, C TOMOIIBI0

COBPEMEHHBIX CUCTEM TeJIEKOMMY-HHUKALKHU (JEKTpOHHAs nouTta, IHTepHeT u Ap.))

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIIIaX) (CaMOCTOATEIBHOE H3yYeHHE 00yJaroIIMHUCS HOBOTO

MaTepHuaia HOCPEACTBOM COTPYIHUYIECTBA B MANIbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,

IMPaKTUKOBATh HABBIKKU COTPYAHUYIECCTBA, MCKIIMIHOCTHOT'O 06H.[€HI/IH)

6. ©OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIEC BONIPOCHI M 3aJaHHUS

L. BOHpOCLI " 3aaHus U1 TCKYIICTO KOHTPOJIA

JlaGoparopnas padora 1 "CIIBITAHUE METAJIJIOB HA TBEPIOCTbB"

3amanue u [TopsaoK BBITIOIHEHNUS:

1. IIpousBecTH NCTIBITaHNE Ha TBEPAOCTH 110 bprHETI0 00pa3[oB U3 CTalN U YyTyHA.
2. OnpenennuTts TBEPIOCTS.

3. HpOI/ISBGCTI/I HCIIBITAHWE HAa TBEPAOCTH 110 POKBGJ’IJ’Iy 06pa3u03 13 CTAJIN B OTOXKXKCHHOM U 3aKaJICHHOM COCTOSHHUMU.

4. OnpeaenuTh TBEPAOCTb.

5. IlepeBectn uncna TBepAOCTH 10 POKBEIITY B UrCIa TBEPAOCTH 110 BprHen o, moap3ysachk TabiuaMu.
6. CocTaBUTb OTCYET.

Bompocs! st 3ammTs! 1abopaTtopHON paboThI

1. Yro Takoe TBEpAOCTH?

2. Kakue MeToipl I3MEpEeHHUsI TBEPAOCTHU BBl 3HaeTe?

3. Kak npoBosT usmepenue tBepaoctu no bpunemno?

4. V3 xakuX ycIoBHif BEIOMpaeTCs JUaMeTp IaphKa MpH NCIBITa-HAHM Ha TBEPIOCTh 1o bpunemo?

5. ITIpumep 3amucu TBepAOCTU 10 bpuHemmo?

JlaGopatopnas pa6ora 2 "METAJJIOTPAOUYECKWI AHAJIN3 METAJJIOB U CITJIABOB"

3agaHue U MOPSIOK BHITIOIHEHNUS:

1. 3apucoBats U AaTh XapaKTEPUCTUKY CTPYKTYP MAaKPOILIU(OB KOJIEKIIHH.

2. 3yuuTh yCTpOMCTBO MUKPOCKOTIA.

3. [IpousBecTu HACTPOMKY MUKPOCKOIIA.

4. IIpocMOTpeTs U 3apUCOBATh CTPYKTYPY MUKpoOIUIHda 10 u nocie TpasiaeHus 4-x % pacrsopom HNO3 B crimpre.




5. CocTaBUTh OTYET.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. YTo MOHUMAIOT MO CTPYKTYpOii?

2. Kakoe Ha3BaHWe HOCHUT HCCIIEIOBAHUE CTPOCHUS METAIJIOB IpH yBenndeHuu 1o 80 pa3?

3. Kakoe Ha3BaHHE HOCUT HUCCIIEOBaHUE CTPOCHUS METAIUIOB NpH yBesnnueHuu oT 80 1o 2000 pa3 u 6onee?
4. 'ne u ¢ KaKko Lenblo NPUMEHSIOT MaKpOaHaIN3 U MUKpOaHaIN3?

5. Kakue cymecTByIOT METO/BI TPUTOTOBIICHUSI MEKPOIILUTH(OB HEOOIBIIUX pa3MepoB?

Jlabopatopnas padota 3 "JTUATPAMMA COCTOSHUN S CITJIABOB XEJIE3A C YIJIEPOJIOM"
3amgaHue ¥ MOPSIOK BBITIOIHEHNUS:

1. Beraeptuts B Macmrabe qrarpaMMy COCTOSIHUS KeIe30-1eMEH "TUT.

2. IToctpouts kpuBkIe oxnaxaeHus s cmasos 11, 111, V u VI

3. IIpon3sBectr pa3bop 3THX CIIABOB 110 CXEMeE, IPUBEICHHO B TaHHOM paboTe s crutaBos [ u 1V.
4. JInst KaKIOTO CIUIaBa IPUBECTH CXEMbI N3MEHEHHS CTPYKTYP NIPH OXIAXKICHHH.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. Kakue amnorponnueckue MoauQuKaiu IMEET YUCTOE XKENIe30 U B YeM UX pazinudne?

2. Kakwue (a3bl BCTpeyaroTCs B )KENe30yTIePOIUCTHIX CIUIaBax?

3. Uem oTinuuaeTcs 3BTEKTOUAHOE MIPEBPALLEHUE OT IBTEKTUYECKOr0?

4. Kakas ¢a3za nepBUYHO KPUCTAJUIU3YETCS B TOIBTEKTUUECKUX OCJIBIX YyryHax?

5. Yem oTanvaetcs eie0ypuT BTOPUUHBIH OT J1e1e0ypHTa IEPBUYHOTO?

JlaGopatopHas paGota 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bompocs! a1t 3amuTs 1a60paTopHOit padoThI

1. Ha3oBUTE CTPYKTypHBIE COCTABIIAIOIINAE CTANH.

2. aiiTe onpeneneHue CTPYKTyp ayCTEHUTA U MEPIUTa.

3. HazoBuTe cofepkaHue yrieposia B IEMEHTUTE U TIEPIINTE.

4. IIpu xakoii TeMIiepaType B ayCTEHUTE MOKET PACTBOPUTHCS MAKCUMAJIBHOE KOJIUYECTBO yrieponaa’?

5. B gem pasnuune MexIy TEXHUYECKHM 5KEJIe30M H CTANbIO 110 COCTaBy?

Jlaboparopnas padota 5 "UCCJIIEJJOBAHUE MUKPOCTPYKTYPLI UYTYHOB"

3agaHue U MOPSIOK BHITIOJHEHNUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM U 3apHCOBATh CTPYKTYpPy 0€10~T0, CEpOoro, BBICOKOIIPOUHOT0 U KOBKOTO YYT'YHOB O TPABICHUS
U 1ocje TpaBleHHs. YKa3aTh CTPENKaMH Pa3IH4YHbIE CTPYKTYp-HbIE COCTaB ISIOLIME.

2. Cnenatb BBIBOJIBI.

3. CocTaBUTB OTUET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. Yem 00ycIIOBIICHO pa3die CBOHCTB OCINBIX, CEPBIX, BEICOKO-TIPOYHBIX M KOBKHX IyTyHOB?
2. B ueM omIn4Ke KOHCTPYKIUOHHOIO 4yT'yHa OT CTanu?

3. ITo xakuM MPUHLUIIAM TPOU3BOJUTCS KIacCUPHUKALNS YyTYHOB?

4. Ha3oBHTE CTPYKTYPBI 4yTyHOB.

5. MapkupoBKa ceporo, KOBKOro, BBICOKOIIPOYHOI'O UyT'yHOB.

JlabopatopHas pa6ota 6 "TEPMUYECKASI OBPABOTKA VIJIEPOIMICTOM CTAJIN"

3amgaHue ¥ MOPSIOK BBITIOIHEHUS:

1. OmpenenuTh TBEPIOCTH OOPA3IIOB B HCXOJHOM COCTOSTHHH Ha Nprdope PokBeruia BOaBIH-BaHWEM CTATBHOTO IIAPHKA.

2. ITomecTuth 6 00pa3OB B HArpeBaTENbHYIO M€Y U BBIIEPKATh HEOOXOAMMOE BPEML..

3. Oxmamuth 3 oOpasna B Boje, | B Macie, 1 Ha Bo3ayxe U 1 BMecTe ¢ BBIKIIIOYCHHOM MEYbIO.

4. Onpenenuth TBEPAOCTH 00pasIoB Ha MprOope PokBeiTa BraBIMBaHNEM alTMa3HOTO KOHYyca. IloydeHHbIe JaHHBIE TBEPIOCTH
HepeBecTH Ha TBEPIOCTh o bpunenro.

5. IloctpouTs rpahuk U3MEHEHUs TBEPJOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIaXKACHUSI.

6. Tpu o0Opa3ina, 3akajeHHbIC B BOZIE, TIOABEPTHYTH OTIYCKy nipu Temmepatype 17001C, 35001C, 55001C ¢ BeIIepKKOH B Ie4H B
TedeHuH 30 MUH. ¢ NOCIEIYIOIUM OXJIaXKAECHUEM B BOJE.

7. 3a4MCTUTH TOPLBI 00Pa3LOB U 3aMEPUTH TBEPAOCTh Ha Mpubope PokBesia BAaBIMBaHUEM al-Ma3HOT'O KOHYcCA.

8. IloctpounTh rpaduk H3MEHEHUsI TBEPIOCTH B 3aBHCUMOCTH OT TEMIIEPaTypPhI OTITYCKa.

9. CocTaBUTH OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboTh

1. B uem cyniHocTh 1 Ha3HaUEHUE TEPMHUUECKON 00paboTKu cTa-u?

2. Uto npencTaBisoT co00i CTPYKTYpPHI, 00pa3yromuecs IpH pac-1ajie ayCTeHnTa?

3. Kakoif Bux TepMudeckoii 00paboTKi IPUBOINUT CTANIb B PABHO-BECHOE COCTOSHIE?

4. Kakue criiaBbl MOXKHO YIPOUHSTH MyTEM TEPMUUECKOH 00pa-060Tku?

5. Kakue nosmy4arorcsi CTpYKTYphbl IIPH OTXKUTe, HOpMaJIM3aliY, 3aKajke U oTnycke? Kak U3MEHSI0TCS MEXaHUYeCKUE CBOWCTBA
craneit?

Jla6opatopHas pa6ota 7 "MUCCJIEJJOBAHUE MHUKPOCTPYKTYPhI YIJIEPOJJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKU"

3agaHue U MOPSIOK BHITIOJHEHNUS:

1. TToay4uTh KOMIEKIMIO HITH(OB.




2. VI3y4uTs U 3apucoBaTh CTPYKTYPHI CTaleH IOCIIe Pa3IHYHbIX BUJOB TePMHUUECKON 00pabOTKH.

3. ConocTaBUTh JAHHBIE MUKPOAHAIM3a C PEKMMOM TEPMUUYECKON 00paboTKH.

4. CoCTaBUTh OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHON paboTh

1. Yem oTiM4aeTCst OTITYLIEHHBIH MAPTEHCUT OT MApTEHCUTA 3a-KaIKu?

2. Wznenust u3 cranu 45 ObutH 1IeperpeTsl pu 3akanke. Uro Takoe neperpes? UeM oH Bpe/leH U KaK HCIPaBUTb 3TOT Ae(eKT?
3. YeM OTIHYAIOTCS] COPOUT M TPOOCTHT OTITyCKa?

4. IloueMy He IPUMEHSIOT HETIOIHYIO 3aKaJKy [UIS IOIBTEKTOHI-HBIX CTaneil?

5. IToueMy He IPUMEHSIOT MOJHYIO 3aKaJIKy JUIsl 3a3BTEKTOM/IHBIX CTaleh?

JlaGopatopras paGora 8 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIENA"
3agaHue U NOPsI0K BBIIOIHEHUS:

1. TTomyunTs KoMIEKIMIO MITH(OB JIETHPOBAHHBIX CTalICH.

2. M3yuuTs U 3apuCcoBaTh CTPYKTYpPY JETUPOBAHHBIX CTalel. YKa3aTh CTPEIKAMU Pa3IMuHble CTPYKTYpHbIE cocTaBisomue. Ilox
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTalIH U TEPMUYECKYIO 00-paboTKy, KOTOpOH OblIa IOABEPrHYTA CTAlIb.
3. CunenaTh BBIBOJIBL.

4. CoCTaBUTb OTUET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboThI

1. OcHOBHOE MPEUMYILECTBO JIETHPOBAHHOM CTaJIU 0 CPABHEHHUIO C YTIIIEPOIUCTOM?

2. Kak n3MeHSIOTCS CBOMCTBA ClTaiy MpH J00aBICHUN HUKEIS?

3. Kakue ¢a3bl BcTpeyaroTcs B JISTHPOBAHHBIX CTAISX?

4. Kaxkwue erupyoIuye 31eMeHThl yBeIHIUBAIOT yCTOMUUBOCTh ay-CTeHUTA?

5. Yem nerupoBaHHBIN GeppuT KpucTaiorpaguuecku ommyaercs oT 00brdHOro (heppura?

JlabopatopHas pabota 9 "MCCJIEAOBAHUE MUKPOCTPYKTYPBI MEZI U EE CIIJTABOB"

3agaHue ¥ MOPsI0K BBIIOIHEHUS:

1.ITomy4uTs KOJUIEKIHIO IUTH(OB.

2.PaccMOTpeTh IO MUKPOCKOI 1 3apHCOBATEH CTPYKTYPHI N3y4aeMBIX CIIJIABOB.

3.0xapaxkTepu3oBaTh (a3bl U CTPYKTypHBIE COCTABISIONINE U3ydaeMbIX cIuiaBoB. Ecii HaOmoqae-Mast CTpyKTypa OTIIMYAeTCs OT
CTPYKTYpBI, 0KHIa€MOI Ha OCHOBAHHMHU JHarpaMMBbl COCTOSIHUS, TO HEOOXOAUMO YKa3aTh IPUYUHY 3TOr0 HECOOTBETCTBUSI.
4.CocTaBUTb OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. barogapst yeMy Me[Ib U CILIaBbl HA €€ OCHOBE HAIIUIU IIMPOKOE NMPUMEHEHHe?

2. Kak BnusT npriMecH Ha CBOMCTBa Meu?

3. Ha xakue rpynmsl I€JsST MEIHBIE CIUIaBbI?

4. IlpnunHa KPaCHOJIOMKOCTU MeIH?

5. Ilo xkakuM NpHU3HAKaM pPa3IUYaroT JaTyHH?

II. Otuer no mabopaTopHEIM paboTaM

6.2. TeMbl NHCbMEHHBIX PA0OT

Y4eOHBIM IITAHOM HE NPEIyCMOTPEHO

6.3. ®oH OLICHOYHBIX CPEACTB

I. Bonpocsl k 3auety

Pazgen 1. O6mas Teopus CIIaBOB

1. MexaHu4eckue CBOMCTBA METAILIOB (IIPOYHOCTb, IUIACTUYHOCTD, yIapHasi BSI3KOCTh, TBEPJOCTh, BEIHOCIUBOCTh), METOJIBI UX
OIIpeIeIeHHS.

2.0OCHOBHBIE METOIBI HCCIICIOBAHHS CTPYKTYPBI MaTEPHAIIOB.

3. THIBl KPUCTAIUIMYECKUX PELICTOK METalIOB. JIedeKThl CTpOeHHS KPUCTAILIOB (TOUCUHbIE, JINHEHHBIC, OOBbEMHBIC).
4.TlomumopdusM xenesa.

5.HcnblTaHue METaJUIOB Ha PACTSLKEHHE.

6.McnipiTaHns METANIOB HA TBEPAOCTh

7.XapakTepucTHKa OCHOBHBIX (ha3 U MeXaHHUECKUX cMmeceit (a3 B quarpamme Fe-Fe3C.

8. Kpucramnmsanus 103BTeKTOMAHBIX cTanel (mo quarpamme Fe-Fe3C).

9.Kpucramnuzanus 3BTekTonHOo# ctanu (o auarpamme Fe-Fe3C).

10.Kpucraminzanus 3a3BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucramm3sanus 6eNbIx T09BTEKTHISCKUX 4yTryHOB (110 nuarpamme Fe-Fe3C).

12.Kpucramm3anus 6e5oro sBTeKTuIeckoro uyryHa (mo guarpamme Fe-Fe3C).

13.Kpucramnmu3anus GebIX 3a3BTEKTHUECKUX IyTyHOB (110 quarpamme Fe-Fe3C).

14.Buasl TepMudeckoit 00padboTku craneil. BiusHue Tepmudeckoil 00paboTKH Ha MEXaHUYECKUE CBOWCTBA CTAJIH.
15.Teopus Tepmugeckoir 00pabOTKH (OCHOBHBIE TIPEBPAIIICHUS B CTAIIN ITPH HATPEBE M OXJIAKICHHH).

16.0Txur, BUJIBI OT)KUTA.

17.Hopmanu3zarusi.

18.3akarnka (TI0THAst U HEMOJTHAS ).

19.01nyck yriepoaucTo cTanu, BUIbl OTIIYCKa.

20.XuMuKo-TepMuIecKas 00paboTKa: IIeMeHTaIlus, a30THPOBAHHUE.

21.Knaccudukanus craneii: o XkMHIeCKOMY COCTaBY; IO COJICPKAHHIO YIIIEpoa U JICTHPYIOIIUX 3JIEMEHTOB; 110 CTCIICHU
PACKHUCIICHHNS; TT0 Ka4eCTBY; IO CTPYKTYpPE; MO IIPOYHOCTH U 10 HA3HAUCHHUIO.




22.BnusHue yriaeposa U MOCTOSHHBIX MPUMecei Ha CBOHCTBA YTIEPOAUCTHIX CTaeH.
23.YrinepoaucThie CTall OOBIKHOBEHHOTO KayecTBa. Y IIIEpOAUCThIC KaYeCTBEHHBIE CTAIIH.
24 BnusiHue JETUPYIOIUX 3JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJIEH.

25 Knaccn¢ukanust ”HCTPyMEHTAIBHBIX JISTHPOBAHHBIX CTaJlel, IPUMEHEHHE.
26.1leMeHTyeMble CTaU. YIIydllaeMble CTaJIH.
27.PeccopHo-npyxuHHbIe cTanu. [llapuKonoANINITHUKOBEIE CTAIH.

28.Yyrynsl. Knaccudukamms, ctpykrypa, cBoiictBa. Mapkuposka mo TOCT.
29.MexaHu4ecKHe CBOICTBa UyT'yHOB. BinsHue mpuMeceii Ha CBOMCTBA UyTyHOB.

30.Menp u ee cBoiicTBa, npuMeHeHue, MapkupoBka mo 'OCT.

31.JlaTyHb U ee cBOMCTBA, IPUMEHEHHUE, MAPKUPOBKA.
32.bpoH3a u ee CBOMCTBa, IPUMEHEHUE, MAPKHPOBKA.
33.AnmoMUHMH U €r0 CBOHCTBa, IpuMeHenue, Mmapkuposka o I'OCT.

34. AmomunueBbie cruiaBbl. Kiaccugukaius, cBOWCTBa, NpuMeHenue, mapkuposka mo 'OCT.

II. TecTs! K 3aueTy

BapuanTtoB 5. B kaxxnom Bapuante 1o 20 TECTOBBIX 3aJJaHHIA.

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

Bormpocs! n 3amaHus [T TEKYIIero KOHTPOIIS.
OTuer o 1abopaTOpHEIM paboTaMm.

Bomnpocs! k 3auery.
TecTsl k 3a4ery.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JTUCIHUIIJIMHBI (MO YJISA)

7.1. Pekomenayemasi iuTeparypa

7.1.1. OcHoBHas JUTEpaTypa

ABTODBHI, 3ariaBue H3narenscTBo, Koi-Bo On. azpec
JI1. [ ConneB MartepuanoBeneHue: Y4eOHUK is CaHKT- 50
1 |IOII, BY30B [etepOypr:
Mpsxun E.1. XUMU3IAT,
2007
JI1. |Terpman A. Marepuasnosenenue. Texnonorus Cankr- | https://e.lanbook.com/book/292859
2 A KOHCTPYKIIMOHHBIX MaTepHasoB: [eTepOypr:
Y4eOHHK JIJIsl BY30B Jlans, 2023
JI1. |Tetpman A. Marepuaisl 1 COBPEMEHHBIX Cankr- 1 https://e.lanbook.com/book/295949
3 | A, Ilanexa B. | KOHCTPYKIMI C HCKYCCTBEHHBIM [etepOypr:
A, HHTEJIJICKTOM: YUYEOHHK JIJISl By30B Jlans, 2023
Bacunbena A.
B.
7.1.2. lonoJHuTeAbHAS JIUTEPATYpa
ABTOpBL, 3arnmaBue WsnatensctBo, | Kon-Bo Omn. agpec
JI2. | CunpMaH Marepuanosenenue: yueOHoe mocodue | Mocksa: 10
1 |T.A. JUTSL BY30B Axanemus, 2010
JI2. [ CanynoB C. | MarepuanoBenenue: yueonoe nocooue | CaHkT- 1 https://e.lanbook.com/book/168740
2 |B. [etepOypr:
Jlanp, 2021
JI2. | Ko630Ba MarepuanoBeneHue : 1ab0paTOPHbIH Bbparck : bpl'Y, 1 https://ecat.brstu.ru/catalog/Y1ebusie
3 |10, IIPAKTUKYM 2020 %201%20y4ebH0-MeToquIecKueYo
Pyaummuna 20nocobus/Texuuka/Ko630Ba%
AXO. 2011.0.%
20Marepuanosenenue.JI11.2020.pdf
JI2. | 3emckoB HO. | MarepuanoBenenue: yuebHoe nocooue | CaHkt- | https://e.lanbook.com/book/206225
4 (1L [eTepOypr:
Jlans, 2022
7.1.3. Metonuueckue pa3padoTku
ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo Omn. agpec
JI3. [ Ko630oBa MarepuanoBeieHue: METOANIESCKIE Bparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/YueOHb1e
1 |10, YKa3aHUsl LUl IPaKTUYECKOU U 2022 %20u%20y4ebH0-MeToquIecKue o
Pynumnna CaMOCTOSTEJIBHON pabOThI CTYICHTOB 20noco6us/Texnuka/Kodzosa%
JI.C., 201.0.Marepuanosenenue. MY nlluC
Kynakos P.2022.pdf
A1O.

7.3.1 IlepevyeHb NpOrpaMMHOIo odecrevyeHust




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-JIoroc

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3matenscTBO "JIaHB" IIeKTPOHHO-OMOIHOTEYHAS CHCTEMA

7.3.2.2 | «YHHBepcHUTeTCKas 6ubnmmuoTeka online»

7.3.2.3 | DrexTpoHHBIH KaTajgor oubmuoreku bpl'yY

7.3.2.4 | DnextponHnas oubnnorexka bpl'yY

7.3.2.5 | Hayunas >nextponHast 6u6anoreka eLIBRARY.RU

7.3.2.6 | HanmonamnsHas snexTpoHHas 6ubnnorexa HOb

7.3.2.7 | Yausepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIITMHBI (MO YJISA)

Aymaropus Haznauenue OcHalueHue ay TMTOPUU Bupn 3anatus
2315 JlaGopatopust OcHoBHOE 000pyIOBaHNE:
MaTepuaIoBeCHHUS. - [Teus mydensras SNOL 30/1100;
TepMuueckuii yyacTok - neus My¢ensHast SNOL 6.7/1300;

- mka¢ cyumnbHbii CHOJI - 3,5;
- T K nexrponeun HII1-113;
- mKad BeITsHKHOM HI1-M.

9. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCIUIIJINHBI (MO YJIS)

TpeboBaHMA K 0(OPMIICHHIO OTIETOB IO BBHITIOIHEHHUIO Ta00OPATOPHBIX PadoT.

Brinonnennsie 1abopatopHbie paboThl 0)OPMIISIOTCS B BUJE OTYETa HA JUCTax Oenol Oymaru gpopmarom A4 u BKIrO4aeT
CIICAYIONIHE Pa3Aeibl: THTYJIBHBIH JHCT, 3aIaHKe, PEIIeHHEe TPeOYeMbIX 3aJaHUH U MMOSCHEHUS K HUM, COJIeprKalie HeoOX0INMEbIe
YpaBHEHHS, BEIBOABI COOTBETCTBYIOIINX 3aBHCHMOCTEH, TEOPEMBI B PACUeThl, COPOBOXKAAEMbIE TPEOYEMBIMHU IpadueCKUMH HII-
JIOCTpalMsAMU, PUCYHKaMH U uyepTexkaMu. B KoHIle oTueTa 1abopaTopHOil paboThl MPUBOAUTCS CIIUCOK JIUTEPATYPHBIX HCTOYHHUKOB,
UCIIOJIb30BAHHBIX CTYACHTOM IIPH €€ BHIIIOJHECHHUH, B TOM YHCIIE aeTcs OnOmuorpadus MeToquueckuxX ykazanuid u nocoouit. [Ipu
HAIMCAHUK TEKCTA OTYETA MCIOIB3YIOTCS YepHIIIa CHHETO WITH YePHOTO IIBETa, TP 0(hOpMIICHHH Tpadudeckoro MaTeprana —
MPOCTHIC KapaH/IAIIN U YePTEKHbIC IPUHAICKHOCTH. VICII0Ib30BaHNe IIBETHBIX KapaHaaeil u proMacTepoB HE TOITyCKAeTCs.
OdopmIieHHe KaK TECTOBON YacTH OTYETA, TaK U TPEOYEMBIX rpaueCcKUX MOCTPOCHUI BBIMOJHACTCS B COOTBETCTBHU C
tpeboBanusiMu ECKJI u CTO 4.2-07-2008. TIpu odopMIieHHH 0TYETOB MPAKTHYECKUX paOOT JOMYCKAETCsI MOTHOE WITH YaCTUIHOE
ucnions3oBanue [I9BM. Hcnons3oBanne [I9BM He sBIseTCS OCHOBaHMEM AJISI HAPYIICHUS MITH HECOOMIONCHNUS TpeOOBaHIH 1
nonoxenunit ECKJ[ u CTO 4.2-07-2008.

OTyeTsl 1a00PaTOPHBIX PaboT, 0(OPMIICHHEIE HEOPEIKHO U O€3 COOTIOICHNUS MPEIBIBIIEMbBIX K HUIM TPeOOBaHHUH, HE
paccMaTpuBaroTCs M He 3aCUUTHIBAIOTCA. OTUeTH, 0popMIIeHHBIE He B co00TBeTCcTBHH ¢ TpebosanmsimMu ECKJ] u CTO 4.2-07-2008,
HeE MPOBEPSIOTCS U BO3BPAIAIOTCS CTYACH-TY A HepeodopmiieHus. BoImoTHEHHbIE ¥ COOTBETCTBEHHO 0()OPMIICHHBIE OTIYETHI
1a00paTOPHBIX paboT AOKHBI OBITH MPEICTaBICHBI IPETOAABATENIO A1l IPOBepKU. [IpoBepka MpaBUILHOCTH BBIIOJHEHUS
71a00paTOPHBIX PA0OT 1 0QOPMIICHHUS OTYETa OCYIIECTBIICTCS B TCUCHHE CEMECTpa Ha ayAUTOPHBIX 3aHATHIX WA KOHCYJIBTAIIHAX,
MPOBOIMMBIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEIOAaBaTels.
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