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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
HanpasJieHuIo moaArotoBku 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAlIUH U
KomIuiekcoB (mpukaz MunoopHayku Poccun ot 07.08.2020 r. Ne 916)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.03.03 DkcrutyaTaius TpPaHCTIOPTHO-TEXHOJIOTMUYECKUX MAIIMH U KOMILIEKCOB
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

ITpotokon ot 18 mpeinst 2023 r. Ne 10
Cpok neiictBus mporpaMmbl: 2023-2028 yu.T.

3aB. xadenpoii 3enpkoB C.A.

[Ipencenarens MK®
JIOLIEHT, K.T.H., Bapnansu M.A. 28 anpenst 2023 r. Ne 11
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Cnenenxo E.A.
(moamnuce) (®UO)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
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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
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[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 | 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

IMux (pazgen) OOIT: b1.0.08.04
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
npeauliecTBymouiee:
2.2.1 | TexHonorust KOHCTPYKLHUOHHBIX MaTepUAIIOB

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

OIIK-1: CrocoGeH NPUMEHATH eCTECTBEHHOHAYYHBIE H 00IeNHKeHePHbIe 3HAHMS, METOIbI MATEMATHYECKOT0 AHAIN3A H
MO/IeJINPOBAHUS B MPO(eCcCHOHATBHOI 1eTeJIbHOCTH;

Hunukatop 1 | OTIK-1.1 TIpuMeHsAeT METOAbI €CTECTBEHHOHAYYHBIX TUCIMITIMH ((PHU3UKH, XUMHHK) TIPH PEIICHUN 33134
podecCHOHATBHON IeSTEEHOCTH

OIIK-5: Cnioco0eH NpUHUMATH 000CHOBAHHbIE TEXHUYECKHE pellieHusl, BLIOUpaTh 3¢ pekTuBHbIE U Oe30MacHbIe
TEXHUYECKHE CPEeACTBA U TEXHOJOI'MH IIPH PEHICHUH 3a1a1 npotbeccnonanbnoﬁ JEATCJIbHOCTH

Wumnkarop 1 [ OIIK-5.1 BemosHsAeT aHaMN3 KOHKPETHBIX 33/1a4 IPO(hECCHOHATBEHOM NeITeTFHOCTH U pa3paboTKy TEXHHYECKOTO
3a/laHus

Wunukarop 2 | OIIK-5.2 IlpuHnmaeT 000CHOBaHHBIE TEXHUYECKUE PEHICHHS B IPO(ECCHOHATBHON AESTENBHOCTH COTTaCHO
TEXHUYECKOMY 3aJaHHIO

Wumukarop 3 [ OIIK-5.3 OcymiectBisiet BEIOOP (G (GESKTUBHEIX U 0€30MACHBIX TEXHUYECKUX CPEICTB M TEXHOJIOTHHI MPH
KOHKPETHBIX PEIICHUH 33124 Mpo(ecCHOHATBHON AeITEIIEHOCTH

OIIK-6: Crioco6eH y4acTBOBATh B pa3padoTke TEXHUYECKOH JOKYMEHTAIUH C UCI0JIb30BAHHEM CTAHAAPTOB, HOPM U
NMPaBHJI, CBA3AHHBIX ¢ MPO(ecCHOHATHHOM 1eITeIbLHOCTHIO.

WNupukatop 1 | OIIK-6.1 OcyimecTBaseT aHATN3 TEXHUIECKOTO 3aJaHHs, COCTABISACT MPEABAPUTEIBHBIA MPOCKT C pa3padOTKON
COOTBETCTBYIOIEH TEXHUUECKON TOKyMEHTALUU

Wuanukarop 2 | OIIK-6.2 AHanu3upyeT U cOTIacOBBIBACT IPEIBApUTENIBHBIN MPOEKT, pa3pabaThIBaeT TEXHUIECKYIO JOKYMEHTAIHIO
C HCTIOJIb30BAaHUEM CTaHIAPTOB, HOPM M NPaBUJI, CBS3AHHBIX C MPO(ECCHOHANBHOM ASSTEIBHOCTHIO

Wumukarop 3 | OIIK-6.3 OcyiuecTBiseT KOHTPOJIb TEXHUYECKOH JOKYMEHTAllMH Ha COOTBETCTBHE CTaHAapTaM, HOpMaM U
MpaBHJIaM, CBSI3aHHBIM C IPOECCUOHATBHON NS TENEHOCTHIO

B pesyiabTare 0ocBOCHUSI JMCUHUIIIMHBI 00y4AKOIIHIiCS J0JIKEH

3.1 |3nars:

3.1.1 [ OCHOBHBIE METO/IBI HCCIEA0BAHUS CTPOESHHS U UCTIBITAHUS MaTEPHAJIOB METAJUIOB U CIIABOB; OCHOBHBIE MPUHIIUIIBI
BBIOOpA MAaTEPHAIIOB IS H3TOTOBIICHHS JIeTANEi MaIIiH; PEKUMBI YIIPOUHSIONEH TepMUUECKOiT 00pabOTKH;0CHOBHEIC
BU/IBI KOHCTPYKIIHOHHBIX MaTEepUATIOB UX MapKH, COCTaB,0COOEHHOCTH CTPYKTYPbI PA3IHYHBIX MAaTePUAIIOB,
MEXaHUYECKUE U TEXHOJIIOTUYECKUE CBOMCTBA.

3.2 | YmeTh:

3.2.1 | mpUMEHSTb COBPEMEHHBIE METO/IbI UCCIIE0BAHUS CTPYKTYPBI MAaTEPHAJIOB; BBINOIHATH aHATIN3 CTPYKTYPBI PA3IHIHBIX
BHUJIOB MaTEpHAIIOB;UICHTH(HUIUPOBATH HA OCHOBAHUN MapKHPOBKU KOHCTPYKIMOHHBIE U SKCILUTYyaTAllMOHHBIC MaTCpPHAIIbI
1 OTIPENeNATh BO3MOXHBIE 00JIACTH MX IIPHMEHEHHS;TPOU3BOINTD 3aKaJIKy M OTITYCK CTaJel pa3IMIHBIX MapoOK;U3MepITh
TBEPAOCTS JUI KOHTPOJISL PE3yIbTaTOB TEPMUUECKOI 00pabOTKHM; BBIMOIHATH aHAIN3 CTPYKTYPHI Pa3INYHBIX BUIOB
MaTepuanoB; paboTaTs ¢ yueOHOI, HayyHOI U CIIPaBOYHOMN JIUTEPaTypOi 10 MaTepUaNOBEAECHHUIO; 0HOPMIISTH,
MIPEACTABIIATE | JIOKIIAIBIBATh PE3yIbTaThl BHIIOIHCHHON paboTHI.

3.3 | Baragers:

3.3.1 | MeTogaMu MpakTU4ECKOr0 MPUMEHEHHS TEOPETHUECKUX MONOKEHUIT;0CHOBAMHU TEXHOJIIOTHU TEPMHUUECKOM
00paboTKM;00IMMH HaBBIKAMH T10 aHATH3Y TPEOOBAHUI K MaTepHAITy U CIIOCOOHOCTH BEIOOpa MaTepHaia; CIIpaBOYHBIM
MaTEpPHUAJIOM I10 OCHOBHBIM XapAKTEPUCTHKAM KOHCTPYKIMOHHBIX MaT€pUaoB; MAPKUPOBKON OCHOBHBIX
KOHCTPYKLHMOHHBIX MaTEPHUAJIOB; METOJaMH IIPOBEACHNUS CTaHIAPTHBIX UCIIBITAHUH 110 OIPENEIICHUIO II0Ka3aTeIeH
(U3NKO-MEXaHMYECKHX CBOMCTB.




4. CTPYKTYPA U COJAEPKAHUE JUCIATLINHBI (MOLYJI5T)

Kon Bun HaunmenoBanmne pasgesaoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | [Ipumeuanue
3aHATUS | 3aHATUS TeM Kype UM pPaKT.
Pazgen | Paznen 1. O6mas Teopust
CIJIABOB
1.1 Jlex KenezoyrnepoaucTeie CIyIaBbI. 2 2 OIIK-1 JIT.1J11.2 1 Jlexuus-
Cramu. Uyrynsl. CTpoeHue, OIIK-5 JI1.3J12.1 6ecena OITK-
CBO¥CTBA, KiaccH(UKAIUS OIIK-6 J12.2 1.1, OIIK-
J12.4J13.1 5.1, OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3
1.2 Jlex Tepmudeckast 06paboTku 2 1 OIIK-1 JI1.1 JI1.2 1 Jlekmus-
METAJUIOB. XUMHKO- OIIK-5 JI1.3J12.1 oOecema OIIK
TepMuYeckas 00paboTKa CTaly. OIIK-6 J12.2 -1.1, OIIK-
J12.4J13.1 5.1, OIIK-5.2,
OIlIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3
1.3 Jlex IIBeTHBIE METAITBI U CIIIABHI. 2 1 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1,
CTpoeHuUE U CBOMCTBA. OIIK-5 JI1.3J12.1 OIIK-5.1,
OIIK-6 J12.2 OIIK-5.2,
J12.4713.1 OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3
1.4 JIab HcnbiTanne MeTaioB Ha 2 0,5 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1,
TBEPAOCTb. OIIK-5 JI1.3J12.1 OIIK-5.1,
OIIK-6 JI2.2J12.3 OIIK-5.2,
J12.4713.1 OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onik
-6.3
1.5 JIa6 Hccnenosanue 2 1 OIIK-1 JI.1 J11.2 0,5 Pa6ora B
MHKPOCTPYKTYPBI OIIK-5 JI1.3J12.1 MaJIbIX
YIJIEPOIAUCTBIX CTaJIEH B OIIK-6 J12.2J12.3 rpynmnax
PaBHOBECHOM COCTOSTHUH. JI2.4J13.1 OIIK-1.1,
OIIK-5.1,
OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onik
-6.3
1.6 JIab Hccnenosanue 2 0,5 OIIK-1 JIT.1J11.2 0,5 Pabota B
MHUKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.3J12.1 MaJIbIxX
OIIK-6 JI2.2 J12.3 rpymnmax
J12.4713.1 OIIK-1.1,
OIIK-5.1,
OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3
1.7 Cp [MonroToBka K 1a00paTOPHEIM 2 62 OIIK-1 JIT.1 JI1.2 0 OIIK-1.1,
paboram.IloaroroBka K 3a4€Ty. OIIK-5 JI1.3J12.1 OIIK-5.1,
OIIK-6 JI2.2J12.3 OIIK-5.2,
J12.4713.1 OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk

-6.3




1.8 3auér [ToaroroBka k 3auéry 2 4 OIIK-1 JI1.1J11.2 0 OIIK-1.1,
OIIK-5 JI1.3J12.1 OIIK-5.1,
OIIK-6 JI2.2J12.3 OIIK-5.2,
J12.4J13.1 OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

O0pa3oBaTelIbHbIE TEXHOJIOTHH C UCTIONB30BAHUEM aKTHBHBIX METOJIOB 00yUYeHHUS (JIeKIHs — Oecena)

TpamuunonHas (pernpoayKTHBHAS ) TEXHOJOTHS (IIPEIo1aBaTellb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBIITOJTHEHHS 3a/1aHH,
HaOJIIOAaeT 32 BBITIOJIHEHHEM H IIPH HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

TexHOMOrHs TUCTAaHIMOHHOTO 00y4YeHUs (TToJy4eHIe 00pa30BaTENbHBIX YCIYT 03 MOCEIeHHsT YHHBEPCUTETA, C TOMOIIBIO
COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAINH (JIEKTPpOHHAs TT04Ta, IHTepHeT 1 Ap.))

TexHo0rHs KOJUIEKTUBHOIO B3aUMOAEHCTBHS (paboTa B MaJlbIX Ipymmnax) (caMOCTOATENIbHOE U3yUeHHEe 00YUatOLIMMHUCS HOBOTO
MaTtepHaja HOCPEACTBOM COTPYTHHIECTBA B MANBIX IPYIIIAX, JaeT BO3MOXKHOCTH BCEM YUaCTHHKAM yJacTBOBATh B padore,
MPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKITMYHOCTHOTO OOIIIEHNS)

6. POH/J1 OIEHOYHBIX CPECTB

6.1. KoHTpoOJIbHBIE BONPOCHI U 3aaHUS

L BOHpOCLI 1 3alaHus U1 TEKYUIET0 KOHTPOJIA

JlabopatopHas pabota 1 "MICIIBITAHUE METAJIJIOB HA TBEPJOCTB"

3aganue u [ops oK BBHITIOIHEHUS:

1. TIpon3BecTy HcHBITaHUE HA TBEPILOCTH 110 bpuHEITI0 00pa3oB U3 CTANIN U YyTyHa.

2. Onpenenuts TBEPLOCTS.

3. IIpousBecTH UCTIBITaHKE HA TBEPAOCTH 110 PoKBemITy 006pa3nioB U3 cTall B OTOXOKEHHOM U 3aKaJEHHOM COCTOSHHU.
4. OnpeaenuTh TBEPAOCTb.

5. IlepeBectn 4ncna TBEpAOCTH 10 POKBEIUTY B UHcCiIa TBEpAOCTH 110 BprHeTo, moas3ysacsk TabiumaMu.
6. CocTaBUTb OTCUET.

Bompocs! a5t 3a1uThl 1a00paTopHON paboThI

1. Yro Takoe TBEpAOCTH?

2. Kaxue MeTo/bI I3MEpEHHs TBEPIOCTH BHI 3HaeTe?

3. Kax mpoBoasT u3MepeHue TBepaocTd no bpunemto?

4. M3 xakux ycnoBuil BEIOMpaeTcs JUaMeTp IapuKa IpU UCTBITa-HUM Ha TBEPIOCTh o bpunenno?

5. Ilpumep 3anucu tBeprocty 1no bpunemno?

JlaGoparopHas pa6ota 2 "METAJIJIOTPAOUYECKUIL AHAJIM3 METAJIJIOB U CITJIABOB"

3agaHue U MOPsAA0K BITOJHEHUS:

1. 3apucoBats 1 1aTh XapaKTEPUCTUKY CTPYKTYP MAaKPOILTH(OB KOJIIEKITHH.

2. M3y4uTh yCTPOHUCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOMKY MUKPOCKOTA.

4. TIpocMOTpeTh U 3apUCOBATH CTPYKTYPY MHKpONLTH(A 110 U mociie TpaBieHus 4-X % pactBopom HNO3 B cnimpTe.
5. CocraBUTh OTUET.

Bompocs! a5t 3a1uThl 1a00paTopHON paboThI

1. YTo MOHUMAIOT MO CTPYKTYpPOii?

2. Kakoe Ha3BaHME HOCHUT HCCIICIOBAHNE CTPOCHHS METAJUIOB IpH yBenndeHnH 1o 80 pas?

3. Kakoe Ha3BaHHE HOCUT UCCIIEIOBaHUE CTPOCHUS METAIUIOB TIpH yBenmueHun oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ KaKoi Lenblo MPUMEHSIOT MaKpOaHalIu3 U MUKpOaHaIn3?

5. Kakue cyniecTByIOT METOBI TPUTOTOBIICHUS! MUKPOIUTH(OB HEOOIBIHNX pa3MepoB?

Jlabopatopnas padota 3 "IMATPAMMA COCTOSHUS CITNIIABOB XEJIE3A C YIJIEPOAOM"
3agaHue ¥ NOPsIOK BBIIOIHEHUS:

1. Beraeptuts B Macmrabe qrarpaMMy COCTOSIHHS XKeIe30-IeMEH "TUT.

2. IloctpouTts KpuBble oxyaxaenus A cruiasos I I, V u VL.

3. IIpousBecTu pa3bop ITUX CIIIABOB MO CXeMe, IPUBEICHHON B JaHHOH paboTe Anst craBoB [ u 1V.
4. JInst KXKIOTO CIUIaBa MPHUBECTH CXEMbI H3MEHEHHS CTPYKTYP IIPU OXJITaXKICHUH.

Bomnpocs! s 3amuTs! 1abopaTopHON paboThI

1. Kaxue amnotpornmueckre MOIU(PUKAIIMK UMEET YHCTOE XKeJle30 U B UeM UX pa3nudue?

2. Kakue ¢a3sl BcTpeyaroTcst B XKeNE30yIIEPOJUCTHIX CIIaBax?

3. Uem oTimgaeTcst 3BTEKTOMIHOE IPEBPAIICHNE OT IBTEKTHYEC KOT0?

4. Kaxkas ¢a3a nepBHYHO KPHCTAIUTU3YETCA B JOIBTEKTUIECKHUX OEIIBIX UyTyHax?

5. Yem oTanvaetcs ee0ypUT BTOPUUHBIH OT J1e1e0ypHTa IEPBUYHOTO?




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

Bomnpocs! mis 3amuTs! 1abopaTopHON paboTh

1. HazoBuTE CTPYKTYpPHBIC COCTABIISIFOLINE CTAITH.

2. JlaiiTe onpezneneHUe CTPYKTYp ayCTCHUTA M IIEPIIUTA.

3. HazoBurte coneprxanue yriaepoaa B IEMEHTHTE U TEpIIHTE.

4. Ilpu kakoif TemnepaType B ayCTEHHTE MOXET PaCTBOPUTHCSA MAKCHMaIbHOE KOJIIMUECTBO yriepoaa?

5. B yeMm pasnuuue MexIy TEXHUIECKHM JKEJIC30M H CTANIBIO 110 COCTaBy?

JlabopatopHas pabota 5 "UCCJIEAOBAHME MUKPOCTPYKTYPLI UYTYHOB"

3agaHue U NOPsI0K BBIIOIHEHUS:

1. PaccMoTpeTh MO/L MUKPOCKOIIOM H 3apHCOBATh CTPYKTYPY 0€I0—TO, CEpOro, BEICOKOIIPOYHOTO U KOBKOT'O UYT'yHOB JIO TPaBJICHUS
W TIOCTIe TPaBJICHHA. YKa3aTh CTPENKAaMH Pa3IMIHBIC CTPYKTYp-HBIE COCTaB JISIOIIIE.

2. Cnenarp BBIBOJIBL.

3. CocTaBUTB OTUET.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. UeM 00yCIIOBIIEHO pa3yIndue CBOHCTB OENBIX, CEPBIX, BRICOKO-TIPOYHBIX M KOBKUX TyTyHOB?
2. B ueM oTiinuMe KOHCTPYKLIHOHHOTO YyT'yHa OT CTaiuu?

3. Ilo xakuM IpUHIMIIAM NPOU3BOAUTCS KIACCU(PHUKALUS YyTYHOB?

4. HazoBuTe CTpYKTYpBI UyT'YHOB.

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

Jla6opatopHas pa6ota 6 "TEPMUUYECKASI OBPABOTKA VIJIEPOVICTOM CTAJIN"

3agaHue U MOPSIOK BBITIOJHEHNUS:

1. Onpenenuts TBEPIOCTH 0OPA3LOB B UCXOTHOM COCTOSIHUM Ha npubope PokBensa BAaBIy-BaHUEM CTAIBHOTO IAPHKA.

2. ITomecTHTh 6 00pA3IOB B HArPEBATEIBHYIO [1€Yb U BBIACPKATH HEOOXOIMMOE BPEMSL. .

3. Oxmamuth 3 oOpasma B Boje, | B Macne, 1 Ha Bo3ayxe U | BMecTe ¢ BEIKIIIOUYSHHOM MEYBIO.

4. Onpenenuts TBEPAOCTH 00pa3IoB Ha MpuOOpe PokBena BraBIMBaHUEM alTMa3HOTO KOHyca. IloyueHHbIe JaHHBIE TBEPIOCTH
NepEeBECTH Ha TBEPAOCTH 1o bpunesio.

5. IloctponTs rpaduk H3MEHEHUS TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHUS.

6. Tpu o6pa3mua, 3aKaneHHbIe B BOJE, MOABEPTHY T OTITycKy mpu Temmepatype 17001C, 35001C, 55001C ¢ BBIAEpKKOIi B IeUH B
TedeHuH 30 MHH. ¢ OCTIEIYIOIUM OXJIaX/I€HUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTh TBEPAOCTh Ha Iprudope PokBesia BOaBIMBaHHEM alI-Ma3HOTO KOHYycCa.

8. IToctponTs rpaduk M3MEHEHHSI TBEPIOCTH B 3aBHCUMOCTH OT TEMIIEPATypPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bormpocs! st 3ammtel 1abopaTopHOW paboThI

1. B uem cyImHOCTh M Ha3HAYCHHE TEPMHICCKON 00paboTKU cTa-JIn?

2. Uto npenacTaBiIAIoT co00i CTPYKTYpHI, 00pa3yromuecs IpH pac-najae ayCTeHUTa?

3. Kakoii Bua TepMuueckoil 00pabOTKH MPUBOAUT CTANIb B PABHO-BECHOE COCTOSIHHE?

4. Kaxwue cIIaBbl MOKHO YIIPOYHSTH ITyTEM TEPMUYECKOI 00pa-00Tku?

5. Kakue momydarorcs CTpyKTYpHBI IIPH OT)KUTE, HOpMaIM3aliH, 3aKajike U oTiycke? Kak H3MEHSI0TCS MeXaHH4YeCKHe CBONCTBA
cranei?

Jla6opatopHas pa6ota 7 "MUCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKI"

3agaHue ¥ NOPsIOK BBIIOIHEHUS:

1. TTomyunTs KOJMIEKIMIO MIITH(OB.

2. VI3y4nTh M 3apruCcOBaTh CTPYKTYPHI CTalIeH TOCIIe Pa3sIMIHbIX BUIOB TEPMHUIECKONH 00paOOTKH.

3. ConocTaBUTh JaHHBIE MUKPOAHAIIN3a C PSKUMOM TEPMUUECKOH 00paboTKu.

4. CocTaBUTb OTYET.

Bormpocs! st 3anmTs! 1abopaTopHON paboThI

1. Yem oTnuuaeTcs OTIYLICHHBIA MAPTEHCUT OT MAPTEHCUTA 3a-KaJIKU?

2. N3nenust u3 ctanu 45 ObUTM neperpeTsl NpH 3akaike. Yto Takoe neperpeB? UeM oH BpeIeH U KaK UCIPAaBUTH ATOT Ae(exT?
3. Uem omM4aroTcst COPOUT U TPOOCTHT OTITyCKa?

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

5. IToueMy He IPUMEHSIOT IOJIHYIO 3aKaJKy JUIS 3a9BTEKTOMIHBIX CTasei?

Jla6oparopHas pa6ota 8 "MCCJIEJJOBAHUE MUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIEMN"

3amaHue U MOPSAO0K BHITOTHEHNUS:

1. TToay4uTh KOMJIEKIMIO NUTH(OB JIETUPOBAHHBIX CTaJEH.

2. M3yuuTh U 3apuCcoBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKa3aTh CTPEIKaMU pa3iIMuHble CTPYKTYpHbIe cocTaBistonue. Iloxg
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTaIH M TEPMUYECKYI0 00-paboTKy, KOTOpOH OBIIa TIOABEPTHYTA CTATIb.

3. Cnenarp BBIBOJIEL.

4. CocTaBUTb OTYET.

Bormpocs! st 3ammTs! 1abopaTtopHON paboThI

1. OcHOBHOE IPEUMYILECTBO JIETHPOBAaHHOH CTaJIU 10 CPAaBHEHUIO C YIIIEPOIUCTOR?

2. Kak u3MeHs10TCSl CBOMCTBA CIIajH NPU 100aBICHUU HUKENIA?




3. Kaxue a3l BCTpeyaroTCs B JISTUPOBAHHBIX CTaIAX?
4. Kakue yerupyomme JIeMeHTh yBEINUUBAIOT YCTOWYUBOCTb ay-CTEHHUTA?
5. Yem nernpoBaHHBIN (eppuT KpHcTAIUTOrpaUIecKy OTIHIaeTCs OT 00BIYHOTO (eppura?

JlabopatopHas pabota 9 "MCCJIIEAOBAHUE MUKPOCTPYKTYPbBI MEJIN U EE CIVTABOB"

3agaHue U NOPs 0K BBIIIOIHEHUS:

1.ITomy9nTh KOJUTEKIHIO ITH(OB.

2.PaccMOTpeTh O MUKPOCKOI U 3apHCOBATh CTPYKTYPhI H3y4aeMbIX CIIJIaBOB.

3.0OxapakTepu30oBath (a3bl U CTPYKTYPHBIC COCTABIISIONINE H3Y4aeMbIX cIulaBoB. Eciu Habioae-Mas CTPyKTypa OTJINYaeTcs OT
CTPYKTYPBI, 0)KHTaeMOI Ha OCHOBAHWH JTAarPaMMBI COCTOSIHUS, TO HEOOXOANMO yKa3aTh IPHUIHHY 3TOTO HECOOTBETCTBHUSI.
4.CocTaBHUTH OTHUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. barogapsi 4eMy MeJib U CILIaBbl Ha €€ OCHOBE HAIIUIK IIMPOKOE MPUMEHEHHE?

2. Kak Bnusit0oT IpyMecu Ha CBOWCTBA Meau?

3. Ha kakue rpynimsl JessiT MeJHbIEe CIUTaBbl?

4. IIpn4yrHa KPAaCHOJIOMKOCTH Mein?

5. Ilo xakuM IpU3HAKaM pa3lIuyaroT JaTyHu?

II. Otyer no nabopaTopHEIM paboTam

6.2. TeMbl NUCBLMEHHBIX PadoT

Y4eOHBIM MIaHOM HE MPETyCMOTPEHO

6.3. ®OH/1 OLIEHOYHBIX CPEACTB

I. Bompocs! k 3auery

Pazpnen 1. Obmas Teopus craBoB

1. MexaHn9eckue CBOHCTBA METAUIOB (IIPOYHOCTH, INIACTUIHOCTD, YAApHas BI3KOCTh, TBEPIOCTh, BRIHOCIHBOCTE), METOIBI UX
OIIpeIeTeHHS.

2.OCcHOBHBIE METO/IbI UCCIIEJOBAHUS CTPYKTYPBI MATEPUAIIOB.

3. Tumsl KpUCTATIIMIECKUX PEIIETOK METa/UIOB. Jle(eKThl CTpOCHHSI KPUCTAIIIOB (TOUYEYHbIC, THHEHHbIE, 00bEMHBIC).
4 Tlomumopdusm xemnesa.

5.HcnplTaHre METaIOB Ha PacTsKEHUE.

6.McnplTaHus METANI0B Ha TBEPAOCTh

7.XapaKkTepuCTHKa OCHOBHBIX (a3 M MeXaHH4IeCKnX cMmeceit a3 B quarpamme Fe-Fe3C.

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

9.Kpucrannuzanus 3BTekTouHO ctanu (o auarpamme Fe-Fe3C).

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

11.Kpucramum3aius OeNbIx T0IBTEKTHIeCKUX YyryHoB (110 nuarpamme Fe-Fe3C).

12.Kpucramnmu3sanus 6e10ro 3BTeKTHIECKOro yyryHa (o quarpamme Fe-Fe3C).

13.Kpucramnmuzanus 6eiblX 3a3BTEKTHYECKUX YyTyHOB (110 auarpamme Fe-Fe3C).

14.Buzsl TepMugeckoii 00paboTKH cTaneil. Bimsane Tepmudeckoir 00paboTKH Ha MEXaHHUECKHE CBOMCTBA CTANIH.
15.Teopust TepMudeckoit 00pabOTKH (OCHOBHBIE MTPEBPAILICHHS B CTAIH MIPU HATPEBE M OXJIAXKICHUH).

16.0OTKuUT, BUIBI OT/KHUTA.

17.Hopmanuzanusi.

18.3akainka (ToyTHAs ¥ HETIOTHAS).

19.01myck yraepoaucToil cTanu, BUAbI OTIyCKa.

20.XuMHKO-TepMHYecKast 00pabOoTKa: ieMEHTaLusl, a30THPOBAHHE.

21.Knaccudukanus craneii: o XMUMHIeCKOMY COCTaBY; IO COJIEPKAHHIO YTIIepo/a U JICTHPYIOIINX 3JIEMEHTOB; II0 CTCIICHA
PACKHUCIICHHUS; TI0 Ka4eCTBY; O CTPYKType; O IMPOYHOCTH U IO HA3HAUCHHIO.

22 BnusiHue yriepoja 1 MOCTOSHHBIX PUMecel Ha CBOWMCTBA YTIACPOJUCTHIX CTAJIEH.

23.YrinepomucThie CTall OOBIKHOBEHHOTO Ka4ecTBa. Y IIIEPOAUCThIC KaYeCTBEHHBIC CTAIIH.

24 BnusiHue NETUPYIOIUX 3JIEMEHTOB Ha CBOICTBA JIESTUPOBAHHBIX CTAJIECH.

25 Knaccudukanus HHCTPYMEHTAIBHBIX JIETHPOBAHHBIX CTallel, IPUMEHEHNE.

26.1lemeHTyeMble cTamy. Y Ty4dllaeMble CTANH.

27.PeccopHo-TpyXHHHBIE cTanu. [IlapiKonmoAIIHITHAKOBEIE CTAIH.

28 Uyrynsl. Knaccuduxarms, ctpykrypa, cBoiictBa. Mapkuposka o TOCT.

29.MexaHn4ecKue CBOMCTBA UyT'yHOB. BinsiHue nmprumeceii Ha CBOiiCTBa UyryHOB.

30.Menp u ee cBoiicTBa, mpuMeHeHue, MapkupoBka mo ['OCT.

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

32.BpoH3a u ee cBOICTBa, IPHUMEHEHHE, MapPKUPOBKA.

33. ArOMUHMI U €ro CBOWCTBA, NpuMeHeHue, mapkuposka 1o 'OCT.

34. AmromuHMeBHIe crutaBbl. Kimaccudukanms, cBoiicTBa, mpuMeHeHne, Mapkuposka 1mo ['OCT.

II. TecTs! k 3a4eTy
BapuanToB 5. B kaxxnom Bapuante 1o 20 TECTOBBIX 3aJJaHHIA.

6.4. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

Bompocs! 1 3aanust A7 TEKYIET0 KOHTPOJIS.




OTuer o 1abopaTOpHBIM paboTaM.

Bormpocs! k 3auery.

TecTsl k 3auery.

7. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHUE JUCIUITIJINHBI (MO JYJIA)

7.1. PexomeHnayemasi 1ureparypa

7.1.1. OcHoBHas JuTepaTypa

ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo D11 azpec
JI1. [ ConHieB MarepuanosenaeHue: Y4eOHUK IS CaHKT- 50
1 [IOIL, BY30B [MeTepOypr:
Ipsxun E.N. XUMU3 AT,
2007
JI1. [Tetbman A. Marepuasnoseaenue. TexHOTOTHS CaHkT- 1 https://e.lanbook.com/book/292859
2 [A KOHCTPYKIMOHHBIX MaTEPHAJIOB: [Metepbypr:
Y4eOHUK IS By30B Jlans, 2023
JI1. | T'etpman A. Marepuaisl 411 COBPEMEHHBIX Cankr- 1 https://e.lanbook.com/book/295949
3 | A, Ilanexa B. | KOHCTPYKIMI C HCKYCCTBEHHBIM [etepOypr:
A, MHTEIUIEKTOM: YUeOHHK /IS BYy30B Jlans, 2023
Bacunbepa A.
B.
7.1.2. lonoJHuTeAbHAS JIUTEPATYpa
ABTOpBHI, 3armaBue W3narenscTBO, Komn-Bo On. aapec
JI2. | CunbmaH MarepuanoBenenue: yueoHoe mocooue | Mocka: 10
1 |T.H. JIJIS1 BY30B Axanemus, 2010
JI2. | CanynoB C. | MartepuanoBeneHue CaHKT- 1 https://e.lanbook.com/book/168740
2 |B. [eTepOypr:
Jlans, 2021
JI2. | Ko630Ba MarepuasnoBeaeHue : 1a00paTopHbIi Bparck : bpl'Y, | https://ecat.brstu.ru/catalog/Yye6Hb1e
3 (1.0, MIPaKTUKYM 2020 %20u%?20y4e6H0-MeToguueckueo
Pynummaa 20moco6us/Texnnka/Kob63oa%
A1O. 2011.0.%
20Marepuanoseaenue.J111.2020.pdf
JI2. [ 3emckoB FO. | MartepuanoBenenue: yueoOnoe nocooue | CaHkT- 1 https://e.lanbook.com/book/206225
4 |(IL [eTepOypr:
Jlanp, 2022
7.1.3. MeTtoauueckue pa3paGoTku
ABTOpBL, 3armaBue WsnarensctBo, | Kon-Bo Omn. agpec
JI3. | Ko630Ba MarepnanaoBeieHIe: METOIMICCKIE Bparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/Yaebnsre
1 [N.0O., yKa3aHus AJIs IPAKTUYECKOH U 2022 %20u%20y4ebH0-MeToquIecKue o
Pynummna CaMOCTOSTEIILHON pabOThI CTY/ICHTOB 20mnocoous/Texnuka/Kobzoa%
JIL.C,, 201.0.Marepuanosenenne. MY nlluC
Kynakos P.2022.pdf
AlO.
7.3.1 IlepevyeHnb NpoOrpaMMHOro odecredyeHust
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 | Ait-Jloroc
7.3.2 TlepeueHb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | U3patensctBO "JIaHB" 251€KTPOHHO-OMOIHOTEHAs CHCTEMA
7.3.2.2 | «YHuUBepcuTeTCKas oubnmmnoreka online»
7.3.2.3 | OnexTpoHHBIH Katanor 6nbnmorexkn bpl'yY
7.3.2.4 | Dnekrponnas oudmuoteka bpl'y
7.3.2.5 | UudopmaronHas cucteMa "EnuHoe okHO JocTyna k 00pa3oBaTelabHBIM pecypcam”
7.3.2.6 | Hayunas snextponHas 6u6aunoreka eLIBRARY.RU
7.3.2.7 | HanmonansHas snexkTpoHHas Oudnmmnorexa HOb
7.3.2.8 | YauBepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIITUHBI (MOAYJIS)

Ay;[HToppm Hasuauenue OcHameHue ay iunTopun Bup 3auatus
2315 Jlabopatopust OcHOBHOE 000py/I0BaHKE:
MaTepUaIOBEICHUSI. - [Teus mydensuass SNOL 30/1100;
TepMuueckuii yuacTok - neus My¢enbnas SNOL 6.7/1300;

- mkad cymmmsabii CHOJI - 3,5;
- T K anekrporeun II1-113;
- mkad BeITsDKHON [11-M.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 110 OCBOEHHIO U CIUITVIMHBI (MO YJIA)

TpeboBanus K 0OPMIICHHIO OTUETOB I10 BBHIIOJIHEHHIO JIA00paTOPHBIX padoT. BeIonHeHHbIe 1ab0paTOpHbIC PabOThI
oopmIIAIOTCS B BUIE OTYETa Ha JIUCTaX Oeroit Oymarnu ¢popMaToM A4 ¥ BKITIOYACT CIIEAYIONTHE pa3/ieNbl: TUTYIBHBIH JIHCT,
3aJaHue, pelIeHne TpeOyeMBbIX 3alaHui U TOSICHEHHS K HUM, COAEpXKAINe HEeOOXOJUMBIC YPaBHEHHS, BBIBOIBI COOTBETCTBYIOIINX
3aBUCHMOCTEH, TEOPEMBI U PacyeThl, CONPOBOXKIaeMble TpeOyeMbIMH IpaUueCKIMU UI-TIOCTPALUSIMHU, PUCYHKAMH U YePTEKAMH.
B koH1e oruera nabopaTopHOi paGOTEI IPUBOJMUTCS CITHCOK JINTEPATYPHBIX HCTOYHUKOB, HCIOJIB30BAaHHBIX CTYICHTOM IIPH €€
BBITIOJTHEHHUH, B TOM YHCJIE TaeTCst OMOIHorpad st METOIMYEeCKNX yKa3aHui 1 ocobunii. [Ipy HanmcaHny TeKcTa OTIeTa
UCTIONB3YIOTCS YePHUIIAa CHHETO MIIM YEePHOTO L(BETa, IIpU 0(OpMIIEHHH IpaIuecKoro MaTepraa — IpOCThIe KapaHJalll U
4epTeXKHbIC IPHHAUICKHOCTH. VIcroIb30BaHNe [IBETHRIX KapaHaamel 1 gpiaomMactepoB He nomyckaercs. OpopmieHHEe Kak
TECTOBOW YaCTH OTYETa, TaK M TPeOyeMbIX TpadMuecKUX MOCTPOCHHUI BEIMTOIHACTCS B COOTBETCTBUH ¢ TpeboanmsMu ECKJL
CTO 4.2-07-2008. ITpu opopMII€HUHN OTYETOB MPAKTUIECKUX PAOOT JIOIMYCKAETCs TIOTHOE WIIM YaCTHYHOE HCIonb30oBanue [I9BM.
Hcnonw3oBanue [I9BM He sBnseTcs 0OCHOBaHUEM [T HApyLIeHUs WK HecoOmoneHus Tpedosanuii u nonoxxennit ECKJ u CTO
4.2-07-2008.

OTueThl T1a00paTOpHBIX padoT, 0oopMIIEHHBIE HEOPEXKHO 1 0e3 COOIOICHHS IPEABIBISIEMBIX K HUIM TpeOOBaHUH, HE
paccMaTpuBarOTCs U He 3aCUUTHIBAtOTCA. OTueTsl, oopMiieHHBIE He B cooTBeTcTBHHU ¢ TpebosanmsmMu ECKJl u CTO 4.2-07-2008,
HE TPOBEPSIOTCS M BO3BPALIAIOTCS CTYICH-TY JUIsl TepeoopMiIeHHs. BbINOIHEHHbBIE 1 COOTBETCTBEHHO O(OPMIICHHBIC OTUETHI
71a00paTOPHBIX PAbOT TOIDKHBI OBITH TPEICTABICHBI TPEMOAAaBATENIO A MPpoBepKH. [IpoBepka NpaBUIBLHOCTH BHITIOTHEHHS
71a00paTOPHBIX PAbOT U 0hOPMIICHNS OTUETa OCYIIECTBIIACTCS B TCUCHHE CEMECTpa Ha ayAUTOPHBIX 3aHATHIX WIN KOHCYJIBTAIHAX,
IPOBOAUMBIX B COOTBETCTBHHU C PACHHCAaHUEM PabOTHI MPEHoAaBaTes.
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