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[Iporpammy coctaBui(n):
cm.np., Ko6zosea U.O.

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

denepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT BhICLIET0 00pa30BaHuUs - CHEIMAIUTET 10
cneruanbHocT 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeAcTBa (mpuka3 MUHOOpHayKu
Poccuu ot 11.08.2020 1. Ne 935)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.05.01 HazemHbBI€ TPaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

HO}]'beMHO-TpaHCHOpTHI)IX, CTPOUTEC/IbHBIX U TOPOKHBIX MAaIlIMH U oﬁopyz[onamm

IIpotokon ot 18 ampenst 2023 r. Ne 10
Cpok neiictBus mporpamMmsl: 2023-2024 yu.r.

3aB. xadenpoii 3enpkoB C.A.

[Ipencenarens MK®

JIOLIEHT, K.T.H., Bapnansu M.A. 28 anpenst 2023 r. Nel 1

OtBetcTBeHHbIN 3a peanuzanuio OITOIT 3enbkoB C.A.
(moamnuck) (PHO)

JupexTop 6uOaroTeKH Cotauk T.®.
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Busuposanue PI1/] 1,151 ucioTHEHUSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens MK®
2024 1.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl
IMoxbeMHO-TPAHCIIOPTHBIX, CTPOUTENHHBIX H JIOPOKHBIX MAIIMH H 000PYI0BAHHUS

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
[onbeMHO-TPaHCIOPTHBIX, CTPOMTEIbHBIX M JOPOKHBIX MALLIMH H 000PY10BAHUA

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

BusupoBanue PI1/] 1,151 McioTHEeHUSI B 0YepeJHOM Y4eOHOM roay
IIpencenarens MK®

- 2026 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
IMoxbeMHO-TPaHCHOPTHBIX, CTPOHTEIBHBIX H TOPOKHBIX MALIHMH W 000PY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

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

[Ipencenarens MK®

2027 r.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEILHBIX U TOPOKHBIX MAIIIUH U 000PY10BaHUSI

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: b1.0.08.06
2.1 | TpeGoBanus k npeABapuTeJbHOMH OATOTOBKE 00y4arolIerocs:
2.1.1 | ®usuka
2.1.2 | Xumus
2.2 | [ucuMuIMHbI ¥ NPAKTUKHU, VIS KOTOPbIX 0CBOEHHE JAHHOI JMCIUILIUHBI (MOY/Is1) HE0O0X0AUMO KaK
npeauliecTBymouiee:
2.2.1 | TexHonorust KOHCTPYKLHUOHHBIX MaTepUAIIOB

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

OIIK-1: CrocoGeH CTABHTH U pPelIaTh HHKEHEPHBbIE H HAYTHO-TeXHUYECKHeE 3a1a4l B cepe cBoeii mpodeccnonaabHo
JNeATeTbHOCTH W HOBBIX MEKIHCIMIIJTHHAPHBIX HANPABJIEHUI ¢ UCTI0JIL30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMATHYECKHX
M TEXHOJOTHYECKHX MOJeJIeii;

WNupukatop 1 | OIIK-1.1 CtaBUT HH)KEHEPHBIC M HAYYHO-TEXHUIECKUE 3a/1a4H B chepe CBOCH MPoPeCCHOHATLHON JeSITeITbHOCTH
U HOBBIX MEKIUCIUIUIMHAPHBIX HANPaBJICHUH.

Wunukarop 1 [ OIIK-1.2 ®opMupyeT BO3MOXKHBIE BAPHAHTHI PEIICHNS HHKEHEPHBIX U HAyYHO-TEXHUYIECKUX 3a/1a4 B chepe cBoei
pOoeCCHOHATLHON EATENFHOCTH M HOBBIX MEKANCIUIUIMHAPHBIX HAIIPABICHUH C UCTIOIb30BaHUEM
€CTECTBCHHOHAYUYHBIX, MATEMaTHYECKUX U TEXHOIOTUYECKUX MOJIENIEH.

Wumnkarop 1 [ OIIK-1.3 Pemaer nHkeHepHBIE M HAyYHO-TEXHUYECKUE 3a1a4H B chepe cBoeH podecCnOHATBHON AeATETBHOCTH 1
HOBBIX MEXIHMCIUIUIMHAPHBIX HAPABICHUI HA OCHOBE ONTUMM3AINK C(POPMHUPOBAHHBIX BAPHAHTOB PEIICHUI.

OIIK-5: Cnoco0eH nNpuMeHsSITh HHCTPYMEeHTapuii popMaIn3alii HHKEHEPHbIX, HAYYHO-TEXHUYECKHUX 3a/1a4,
HCIO0Jb30BATh NPUKJIAAHOE POrpaMMHoe o0ecriedeHne NPU pacyere, MOAeTHPOBAHMY H NPOEKTUPOBAHUU TeXHUYECKHX
00bEKTOB 1 TEXHOJIOTMYECKUX MPOLECCOB;

Wnpukatop 1 | OIIK-5.1 IIpumMensier H”HCTpyMEHTapuil popManu3alui HHKEHEPHBIX U HAYYHO-TEXHUUECKUX 3ajiad P pacueTe,
MOZEIUPOBAHUH 1 IIPOCKTHPOBAHMN TEXHUUECKUX OOBEKTOB M TEXHOIOTHIECKHX HMPOIIECCOB.

Wumukarop 2 | OIIK-5.2 Hcnonp3yeT IpHKIaIHOe MPpOorpaMMHOE 0OecTiedeH e TP pacdeTe, MOISITUPOBAHUN U IPOSKTHPOBAHUH
TEeXHUYIECKUX OOBEKTOB M TEXHOJIOTHYECKUX IIPOIECCOB.

B pe3yiabTare 0CBOCHUS TUCHUIIIMHbI 06yqalo1um”lc51 JOJIZKCH

3.1 |3uars:

3.1.1 | ocHOBHBIE METO/BI UCCIIEOBAHNS CTPOCHHUS U UCIIBITAHUS MAaTEPUAJIOB METAJUIOB U CIUIABOB; OCHOBHBIE IIPUHIIMIIB
BBIOOpA MAaTEPHANIOB IS M3TOTOBIICHUS JeTaNeil MallliH; PEeXKUMBI YIIPOUHSIONEH TepMUUECcKOil 00pab0oTKH;0CHOBHEIE
BUIbI KOHCTPYKIIMOHHBIX MaTepHATIOB UX MapKH, COCTaB,0COOEHHOCTH CTPYKTYPhI Pa3IMYHBIX MAaTEPUAIIOB,
MEXaHUYECKUE U TEXHOJIOTHUYECKUE CBOMCTBA.

3.2 | YmeTh:

3.2.1 | IpUMEHATH COBPEMEHHBIE METO/IbI UCCIIEOBAHUSI CTPYKTYPbl MATEPHAJIOB; BBIOIHITh aHAJIN3 CTPYKTYPbI pa3IMYHbIX
BHIOB MaTepHAJIOB; UICHTU(QHUIIPOBATE HA OCHOBAaHWH MapKHUPOBKH KOHCTPYKIMOHHBIEC M SKCIUTyaTallHOHHBIC MaTepHAIIBI
U OIIpEeeNATh BO3MOXKHBIE 00JIACTH UX IPHMEHEHHS;TPOU3BOANTD 3aKaJIKy U OTITYCK CTaJel pa3IMdHBIX MapOK;U3MEPATh
TBEPJIOCTH JUIsI KOHTPOJISA PE3YIbTaTOB TEPMUUYECKO 00paOOTKHU; BBIMONHATH aHAIU3 CTPYKTYPBI Pa3IUUHBIX BUJOB
MaTepuanoB; paboTats ¢ yueOHOH, HaAyYHOH U CIIPaBOYHON JINTEPATYpOH 110 MaTepUaIOBEACHHUIO; 0()OPMIIITH,
MIPEACTABIATE M OKJIAIBIBATh PE3yIbTaThl BHIIOIHEHHON paboTHI.

3.3 | Baagers:

3.3.1 | MeTogaMu MPaKTHIECKOTO IIPUMEHEHHS TEOPETUUECKUX MTOI0KEHIH;0CHOBAMH TEXHOJIOT UM TEPMHIECKOH
00paboTKM;00IMMH HaBBIKAMH T10 aHATH3Y TPEOOBAHUI K MaTepHaITy U CIIOCOOHOCTH BEIOOpA MaTepHaia; CIIpaBOYHBIM
MaTepHalioM [0 OCHOBHBIM XapaKTEePUCTUKaM KOHCTPYKIIMOHHBIX MAaTEPHAIOB; MAPKUPOBKOH OCHOBHBIX
KOHCTPYKIMOHHBIX MaTepHaJIOB; METOJaMH IIPOBECHHS CTAaHAAPTHBIX UCIBITAHUH 110 OIIPE/ICNICHHIO TTI0Ka3aTenel
(U3UKO-MEXaHNIECKHX CBOWCTB.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon Bun HaumenoBanue pasaenoB u | Cemectp /| YUacoB | Kommneren- | Jluteparypa | Uurte | [lpumeuanue

3AHATHSA 3AHATUSA TEeM Kypc 107040 PaKT.

Pazgen | Paznen 1. O6mas Teopus
CIJIABOB




1.1 Jlex MexaHuyeckue CBOMCTBA. 0,5 OIIK-1 JI1.1J11.2 0,5 Jlexmus —
TexHonoruueckue u OIIK-5 JI1.3J12.1 Mpe3eHTaLUs
SKCILTyaTaIl[MOHHbIE CBOMCTBA. J12.2 OIIK-1.1
J12.4713.1 OIIK-1.2
OIIK-1.3
OIIK-5.1
OIIK-5.2
1.2 Jlex KenezoyrnepoaucTeie CrjiaBbl. 0,5 OIIK-1 JIT.1J11.2 0,5 Jlexuus —
Cranu. Uyrynsl. CtpoeHue, OIIK-5 JI1.3J12.1 Mpe3eHTalus
CBO¥CTBA, KiaccH UKL J2.2 OIIK-1.1
J12.4J13.1 OIIK-1.2
OIIK-1.3
OIIK-5.1
OIIK-5.2
1.3 Jlex Tepmudeckas 06paboTKu 0,5 OIIK-1 JI.1J11.2 0,5 Jlexmms —
METAJUIOB. XHMHMKO- OIIK-5 JI1.3J12.1 MIPE3CHTALNS
TepMuUeckas 00paboTKa CTalu. 2.2 OIIK-1.1
J12.4J13.1 OIIK-1.2
OIlIK-1.3
OIIK-5.1
OIIK-5.2
1.4 Jlex LIBeTHBIC METaIBI U CILIABHIL. 0,5 OIIK-1 JI1.1J11.2 0,5 Jleknus —
CrpoeHue 1 cBoicTBa. OIIK-5 JI1.3J12.1 IIpe3eHTalus
2.2 OIIK-1.1
J12.4J13.1 OIIK-1.2
OIlIK-1.3
OIIK-5.1
OIIK-5.2
1.5 JIab HcnbiTanne MeTaioB Ha 0,5 OIIK-1 JIT.1J11.2 0,5 Pabota B
TBEPAOCTb. OIIK-5 JI1.3J12.1 MaJIbIxX
J12.2J12.3 rpymnmax
J12.4713.1 OIIK-1.1
OIIK-1.2
OIlIK-1.3
OIIK-5.1
OIIK-5.2
1.6 JIab UccnenoBanue 0,5 OIIK-1 JIT.1J11.2 0 OIIK-1.1
MUKPOCTPYKTYPBI OIIK-5 JI1.3J12.1 OIIK-1.2
YIIEPOIUCTBIX CTaleh B J12.2J12.3 OIIK-1.3
PaBHOBECHOM COCTOSIHUH. J12.4J13.1 OIIK-5.1
OIIK-5.2
1.7 JIa6 Hccnenosanue 0,5 OIIK-1 JI.1 J11.2 0,25 Pa6ora B
MHKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.3J12.1 MaJIbIX
J2.2J12.3 rpymmnax
J12.4J13.1 OIIK-1.1
OIIK-1.2
OIlIK-1.3
OIIK-5.1
OIIK-5.2
1.8 JIa6 Tepmudeckas oopadboTka 0,5 OIIK-1 JI.1J11.2 0,25 Pabora B
YIIEpOJUCTOM CTalu OIIK-5 JI1.3J12.1 MaJbIX
JI2.2J12.3 rpymnmnax
J12.4J13.1 OIIK-1.1
OIIK-1.2
OIlIK-1.3
OIIK-5.1
OIIK-5.2
1.9 Cp [MonroToBka K 1a0OpaTOPHBIM 64 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1
paboTtam. OIIK-5 JI1.3712.1 OIIK-1.2
JI2.2J12.3 OIIK-1.3
J12.4J13.1 OIIK-5.1

OIIK-5.2




1.10 3auér [ToaroroBka k 3a4éty 2 4 OIIK-1 JI1.1J11.2 0 OIIK-1.1
OIIK-5 JI1.3J12.1 OIIK-1.2

JI2.2J12.3 OIIK-1.3

J12.4J13.1 OIIK-5.1

OIIK-5.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

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

TpaauunonHas (penpoayKTHBHAS) TEXHOJOTHSA (TIPEIOAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITTOJTHEHUS 3a1aHUS,
Ha0JII0/1aeT 32 BBINOJHEHUEM U IIPU HEOOXOJUMOCTH KOPPEKTHPYET paboTy 0Oydaromuxcs)

TexHOMOrus AUCTAaHIMOHHOTO 00y4YeHN (TToJydeHIe 00pa30BaTENbHBIX YCIIyT 03 MOCEIIeHNsT YHIBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CUCTEM TeJIEKOMMY-HHUKAIUKU (EeKTpOHHAs nourta, IHTepHeT u Ap.))

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIIIaX) (CaMOCTOATEIBHOE H3YIEeHHE 00yJaroIIMHUCS HOBOTO
MaTepHuaia HOCPEACTBOM COTPYTHUYIECTBA B MANbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
NPaKTHUKOBATh HABBIKH COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOLICHHS)

6. POH/I OIEHOYHBIX CPEICTB

6.1. KoHTpo/1bHBIEC BONIPOCHI M 3aJaHHUS

L. BOHpOCLI 1 3aaHuA U TEKYIIETO KOHTPOJIA

Jlaboparopnas pabdora 1 "UCIIBITAHUE METAJIJIOB HA TBEPIOCTbB"

3amanue u [TopsaoK BBITIOTHEHUS:

1. ITpousBecTH NCTIBITaHNE Ha TBEPAOCTH 110 bprHem 0 00pa3oB U3 cTall U YyTyHA.

2. OnpenenuTts TBEPIOCTS.

3. IIpon3sBecTr ucHbITaHUE HA TBEPIOCTH 110 POKBEINTY 00pa3IoB U3 CTANN B OTOMOKCHHOM U 3aKaJICHHOM COCTOSIHUH.
4. OnpenenuTh TBEPAOCTb.

5. IlepeBectn 4ncna TBEpAOCTH 10 POKBEIITY B UKCIa TBEPAOCTHU 110 BpHuHeno, moap3ysach TabIuIaMu.
6. CocTaBUTH OTCYET.

Bompocs! st 3ammts! 1abopaTopHON paboThI

1. Yro Takoe TBEpAOCTH?

2. Kakue MeToipl I3MEpEeHHUs TBEPAOCTHU BBl 3HaeTe?

3. Kak npoBosT usmepenue tBepaoctu no bpunemno?

4. V3 xakuX ycJIOBHI BEIOMpaeTCs qUaMeTp IapHKa IPH HCIBITa-HUHM Ha TBEPIOCTh o bpunemro?

5. IIpumep 3amucu TBepAoCcTU 10 bpunemmo?

Jla6oparopHas pa6ota 2 "METAJIJIOI PAOUYECKUI AHAJIN3 METAJIJIOB U CITJIABOB"

3agaHue ¥ MOPSIOK BBHITIOIHEHNUS:

1. 3apucoBath U JaTh XapaKTEPUCTHKY CTPYKTYP MAKPOILLIHN(OB KOJUICKIIH.

2. 3yuuTth yCTpOMCTBO MUKPOCKOTIA.

3. [IpousBecTu HACTPOMKY MUKPOCKOIIA.

4. IIpocMOTpeTs | 3apUCOBATh CTPYKTYPY MUKponuUIHda 10 u nocie TpasiaeHus 4-x % pacrsopom HNO3 B crimpre.
5. CocTaBUTh OTUET.

Bompocs! st 3ammTs! 1abopaTtopHON paboThI

1. YTo MOHUMAIOT MOJ CTPYKTYpOii?

2. Kakoe Ha3BaHHE HOCUT HUCCIIEIOBaHUE CTPOCHUS METAIUIOB IpH yBenuueHuu 1o 80 pa3?

3. Kakoe Ha3BaHME HOCHUT UCCIIE/IOBAaHUE CTPOSHUS MeTa/uIoB nipu yBesnndeHuu oT 80 10 2000 pa3 u Gonee?
4. T'ne u ¢ KaKoi LeNbI0 MPUMEHSIOT MaKpOaHAIIN3 U MUKPOaHAIH3?

5. Kakue cymiecTByI0T METOBI IPUTOTOBIICHUS MUKPOILTH(OB HEOOIBIHNX pa3MepoB?

Jlabopatopnas padota 3 "TUATPAMMA COCTOSHU S CITJTABOB XEJIE3A C YIJIEPOJJOM"
3agaHue U MOPSIOK BHITIOHEHNUS:

1. Berueptuth B Maciitabe AuarpaMMmy COCTOSTHHS KeJe30-1[eMEeH "THT.

2. IMocTpouts kpuBbIe oxnaxaeHus ais cruasos 11, 11, V u VI

3. [IpousBecTn pazdop ITHX CILIABOB IO CXeMe, IPUBEACHHON B TaHHO# padoTe st crutaBoB [ u 1V,
4. Inst KaKIOTO CINIaBa IPUBECTH CXEMbI U3MEHEHHS CTPYKTYP IIPU OXJTAXKICHUH.

Bonpocs! a5t 3a1uThl 1a60paTopHOi paboThI

1. Kakune amnorponmdeckne Moau(UKaINN HMEET YUCTOE XKeIe30 U B YeM HX pasiIndme?

2. Kaxwue a3l BCTpeHaroTCs B )KENE30yTIEPOIUCTHIX CIUIaBax?

3. Uem oTaMuaeTcs IBTEKTOUAHOE MPEBPAILICHHE OT IBTEKTHYEC KOT0?

4. Kaxas (a3a nepBHYHO KPHCTAJUTU3YETCS B JOIBTEKTUIECKHUX OCIIBIX UyryHax?

5. Yem oTimgaeTcs eneOypuT BTOPHYHBINA OT Je1e0ypruTa IepBUIHOTO?

JlaGopatopHas pa6ota 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPBI YIJIEPOJUCTBIX CTAJIEM B PABHOBECHOM




COCTOAHUN"

Bompocs! 1uist 3a1uThl 1a00paTopHOit paboTh

1. Ha3oBuTE CTPYKTYypHBIE COCTABIISAIOIINE CTANH.

2. aiite onpesenacHUue CTPyKTyp ayCTEHUTA U IIEPIIUTA.

3. HazoBurte coepkaHue yriepojia B IIEMEHTUTE U TIEepIInTe.

4. Ilpu kakoii TemnepaType B ayCTEHUTE MOXKET PAaCTBOPUTHCS MaKCUMaJIbHOE KOJIMYECTBO yriiepoaa?
5. B ueM paznuune MeXIy TEXHUIECKHUM KEJIE€30M U CTAJIbIO 110 COCTaBy?

Jlabopatopnas padota 5 "MCCJIEJJOBAHUE MUKPOCTPYKTYPhLI UYTYHOB"

3amgaHue ¥ MOPSIOK BBITIOIHEHNUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM U 3apHCOBATh CTPYKTYPY 0€I0TO, CEpOT0, BBICOKOIIPOYHOTO U KOBKOTO YyTYHOB 10 TPABICHUS
U TIoce TpaBleHHA. YKa3aTb CTPENKaMH Pa3IHYHbIE CTPYKTyp-HbIE COCTaB ISIOLIHE.

2. Cnenatb BBIBOABI.

3. CocTaBUTH OTYET.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. Uem 00ycIIOBICHO pa3MyKue CBOHCTB OEJBIX, CEPBIX, BHICOKO-IIPOYHBIX U KOBKUX YyI'yHOB?
2. B yeM oTimure KOHCTPYKIIMOHHOTO YyTyHA OT CTAIH?

3. ITo KakuM IPUHIIUIIAM ITPOU3BOANTCS KIIACCH(HUKAIUS TyTyHOB?

4. Ha3oBHTE CTPYKTYPbI YyTyHOB.

5. MapkupoBKa ceporo, KOBKOro, BbICOKOIIPOYHOTO YyT'yHOB.

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOJUCTOM CTAJIN"

3agaHue U MOPsII0K BBIIOIHEHUS:

1. OmpenenuTh TBEPIOCTH 00PA3IIOB B HCXOJHOM COCTOSTHHH Ha Iprdope PokBeruia BoaBiIi-BaHWEM CTATBHOTO IIAPHKA.

2. ITomecTuTh 6 00pA3IOB B HArPEBATEIBHYIO I1€Yb U BRIAEPKATh HEOOXOAUMOE BPEMSI. .

3. Oxnamuth 3 oOpasua B Boje, | B macne, | Ha Bo3ayxe u 1 BMecTe ¢ BBIKIIIOYEHHOM MEYbIO.

4. Onpenenutb TBEPAOCTH 00pa3LOB Ha prubope PokBeia BoaBiInBaHueM aIMa3HOTO KoHyca. [lomydeHHbIe JaHHbIE TBEPAOCTH
TIepeBEeCTH Ha TBEPIOCTh N0 bpuremro.

5. IloctpouTs rpaduk U3MEHEHHUsI TBEPIOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIAXKICHUS.

6. Tpu o0Opa3sia, 3akajeHHbIE B BOJIE, IIOABEPTHYTh OTIYCKyY mpu Temmepatype 17001C, 35001C, 550[1C ¢ BeIAepKKOH B Ie4H B
TedeHuH 30 MMH. ¢ IOCIIELYIOLUM OXJIaX/IEHUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha IMprubope PokBesuia BAaBIMBaHHEM aJI-Ma3HOTO KOHYCA.

8. IloctpouTs rpaduk U3MEHEHUs! TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATypPhl OTITyCKa.

9. CocTaBUTH OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHON paboThI

1. B ueM CymHOCTb ¥ Ha3HAYEHHE TEPMUUECKOI 00paboTKU cTa-mu?

2. Yro nmpeACTaBIAIOT 000 CTPYKTYpBI, 00pa3yroLyecs Ipx pac-Tajie ayCTeHnTa?

3. Kakoit Bux TepMudaeckoii 00paboTKH MPUBOJIUT CTANIb B PABHO-BECHOE COCTOSTHHE?

4. Kaxkwue criimaBbl MOXKHO YIIPOUHSTE ITyTeM TePMUUECKOiT 00pa-00Tku?

5. Kakue nmomy4arotcsi CTPYKTYpBI IIPH OTXKUTe, HOpMaJIM3alliy, 3aKalke U oTiycke? Kak U3MEeHSI0TCS MeXaHUYeCKHe CBOWCTBA
craneit?

JlaGopatopnas paGora 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKN"

3ajaHue U NOPSAJ0K BBITOJHEHNUS:

1. ITomy9IHTh KOJUICKIMIO IUTH(OB.

2. MI3yuuThb U 3apUCOBATh CTPYKTYPHI CTaJIeil OCie pa3nuyHbIX BUIOB TEPMHUECKONH 0OpabOTKH.

3. ConocTaBUTh TaHHBIE MUKPOAHAIIU3a C PSKUMOM TEPMUYECKOH 00paboOTKH.

4. CocTaBHUTh OTYET.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. Yem oTiuuaeTcs OTHYIIEHHBI MAPTEHCUT OT MAPTEHCUTA 3a-KaJIKu?

2. U3nenust u3 ctanu 45 ObUTH eperpeThl MpH 3akaike. Yto Takoe meperpes? UeM OH BPEICH U KaK UCIPAaBUTh ATOT JAe(eKT?
3. UeM oTIIHUarOTCs COPOUT M TPOOCTHUT OTITyCKa?

4. [TouemMy HEe IPUMEHSIOT HETIOJIHYIO 3aKaJKy AJIsl JOIBTEKTOUI-HbIX CTanen?

5. IloueMy He NPUMEHSIOT MOJIHYIO 3aKaJKy JJIs 3a9BTEKTOMIHBIX cTaleil?

JlaGopatopHas paGota 8 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIENA"
3agaHue U NOPsI0K BBHIIOIHEHUS:

1. TToy4nTh KOJIEKINIO IUTH(OB JETHPOBAHHBIX CTAIEH.

2. M3yuuTs U 3apuCcOBaTh CTPYKTYpPY JETUPOBAHHBIX CTalel. YKa3aTh CTPEIKAMU Pa3IMuHble CTPYKTYpHbIE cocTaBisomue. Ilox
Ka)KIbIM PUCYHKOM yKa3aTh MapKy CTalIX U TEPMUYECKYIO 00-paboTKy, KOTOpOH OblIa MOABEPrHYTA CTAllb.
3. CnenaTb BBIBOJIBI.

4. CocTaBHUTh OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboTh

1. OcHOBHOE NPEUMYILECTBO JIETHPOBAHHOM CTaaH MO CPABHEHHUIO C YTIIEPOJUCTOM?

2. Kak u3MeHSIOTCS CBOICTBA ClTaNy MpH T00aBICHUN HUKETIS?

3. Kaxwue a3br BCTpeyaroTCs B JISTHPOBAHHBIX CTAJISAX?

4. Kaxkue nerupymolmye 31eMeHThl yBeIUIUBAIOT YCTOINUNBOCTD ay-CTeHUTA?




5. Uem nerupoBaHHBIN (GeppuT KpHCTAIUIOrpaUIecKu OTIUIAeTCs OT 00BIYHOTO (eppura?

Jlabopatopnas padora 9 "UCCJIIEJJOBAHUE MUKPOCTPYKTYPBI MEJIN U EE CIIJTABOB"

3agaHue U MOPSIOK BBHITIOJHEHNUS:

1.ITonmy4yuTh KOJIEKIHIO HUTU(OB.

2.PaccMOTpeTh 01 MUKPOCKOI U 3apHCOBAaTh CTPYKTYPhl U3yYaeMbIX CILJIABOB.

3.0xapakTepn30BaTh (a3bl U CTPYKTYpHBIE COCTABIIONINE H3ydaeMbIX cIutaBoB. Ecii Habmioqae-Mas CTpyKTypa OTIIMYaeTCs OT
CTPYKTYPBI, 0KHIaeMOI Ha OCHOBAaHUHU JHArPaMMBI COCTOSIHUS, TO HEOOXOAUMO YKa3aTh IPUIUHY 3TOT0 HECOOTBETCTBUSI.
4.CocTaBUTb OTYET.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. brarogaps 4eMy Me[b U CIUIaBBI HA €€ OCHOBE HAIIUIM IIHMPOKOE MPUMEHEHHE?

2. Kak BIUsIOT IpUMecH Ha CBOWCTBa Mean?

3. Ha xakue rpynmsl JejsiT MEJHbIE CIUIaBbl?

4. IIpyurHa KpaCHOJIOMKOCTU MeIu?

5. Tlo xakuM IpH3HAKaM Pa3IUYaloT JTaTyHH?

II. Otyer o mabopaTopHEIM padoTaM

6.2. TeMbl NHCBMEHHBIX PadoT

Y4eOHBIM ITAHOM He MPEIyCMOTPEHO

6.3. ®OH/ OLICHOYHBIX CPEACTB

1. Borpocs! k 3auery

1. MexaHu9eckue CBOHCTBA METAJIIOB (IIPOYHOCTS, INIACTUYHOCTD, YAAPHAs BA3KOCTh, TBEPIOCTh, BBIHOCIUBOCTB), METOIBI UX
OIpeeneHH .

2.OCHOBHBIE METO/IBI HCCIICIOBAHMS CTPYKTYPHI MaTEPHAJIOB.

3.Tums! KPUCTAINIMIECKUX PELIETOK METalIoB. JledekTsl cTpoeHHs KpUCTAIIIOB (TOUCUHBIE, JINHEHHbBIE, OOBEMHBIE).
4 .ITonumopdusm xenesa.

5.McnbiTaHne METAJUIOB HAa PACTKEHUE.

6.VcnbiTaHusl METAJLIIOB HAa TBEPAOCTD

7.XapaxkTepHCTHKa OCHOBHBIX (ha3 U MeXaHH4IecKux cMmecei ¢a3 B quarpamme Fe-Fe3C.

8.Kpucrannuzamnus no3BTeKTOMAHBIX cTanei (o auarpamme Fe-Fe3C).

9.Kpucramnu3zanus 3BTeKTonHOM ctanu (o auarpamme Fe-Fe3C).

10.Kpucrammm3zanus 3a3BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucraminzanus Genbix T09BTEKTUIECKUX YyryHoB (1o nuarpamme Fe-Fe3C).

12.KpucTammm3zanus 6e51oro 3BTeKTHIecKoro 4yryHa (o guarpamme Fe-Fe3C).

13.Kpucrammm3sanus OeNbix 3a3BTeKTHYECKIX 9yryHOB (1o auarpamme Fe-Fe3C).

14.Bunbl TepMuueckoi 00paboTku cTaneil. BiausHue tepMudeckoil 00paboTky Ha MEXaHHYECKHE CBOMCTBA CTAIIH.
15.Teopus Tepmuueckoii 06pabOTKN (OCHOBHBIC NIPEBPAIIEHHNS B CTAIM IIPH HATPEBE U OXJIAXICHHUHN).

16.01xuUT, BUABI OTXKATA.

17.Hopmanu3zanus.

18.3akainka (TI0IHast U HENOJHAS ).

19.0Tyck yraepoaucToi craiu, BUIbI OTITYCKA.

20.XuMuKo-TepMuIecKas 00paboTKa: IIeMeHTamus, a30THPOBAHME.

21.Knaccudukarms craneil: o XUMUIECKOMY COCTaBY; IO COAEPKAHHUIO YIIIepoa U JETHPYIOIUX 3JIEMEHTOB; 110 CTEIICHU
PACKHUCIIEHHUS; 110 KaYeCTBY; O CTPYKTypE; MO MPOYHOCTH U MO Ha3HAUEHHUIO.

22 BnusiHue yriepoja U MOCTOSHHBIX IIPUMECEN Ha CBOWCTBA yIIEPOJUCTBIX CTaJIEH.

23.YraepoaucTsie CTany OOBIKHOBEHHOTO Ka4eCcTBA. YTIEPOIUCTBIC KAYECTBEHHBIE CTANIH.

24 BnusiHue JETUPYIOIUX JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJICH.

25 .Knaccudukanust HHCTpyMEHTaIbHBIX JIETHPOBAaHHBIX CTallel, IPHIMEHECHHE.

26.1lemenTyemsbie cTany. YIydiiaemMble CTaJH.

27.PeccopHo-nipykuHHbIE cTad. LIIapuKONOAIIUITHUKOBBIE CTANH.

28 Uyrynsl. Knaccuduxanus, ctpykTypa, cBoiictBa. Mapkuposka o 'OCT.

29.MexaHu4eckue CBOMCTBA UyI'yHOB. BinsiHne nmpumeceii Ha cBoiicTBa UyTryHOB.

30.Mens u ee cBoiicTBa, mpuMeHeHHe, MapkupoBka o TOCT.

31.JlaTyHb U ee CBOMCTBA, IPUMEHEHNE, MAPKHPOBKA.

32.bpoH3a u ee CBOICTBa, MPUMEHEHUE, MAPKUPOBKA.

33.AmroMuHMI U €ro CBOUCTBA, IpuMeHeHue, mapkuposka 1o I'OCT.

34.AmomuHueBsle craBbl. Kimaccudukanus, cBoicTBa, mpuMeneHue, Mapkuposka 1mo 'OCT.

II. TecTs! k 3a4eTy
Bapuanros 5. B kaxxgoM Bapuante 1o 20 TeCTOBBIX 3aJaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

Bomnpocs! 1 3aaHus 11 TEKYLIIEr0 KOHTPOIIS.
OTueT 1o 1abopaTopHBIM padoTam.
Bonpocs! k 3auery.




TecTsl K 3a4eTy.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIVIMHBI (MO YJIS)

7.1. PexoMeHnayemasi 1ureparypa

7.1.1. OcHoBHasI TUTEpPaTypa

ABTOpBI, 3arynaBue WznatensctBo, | Kon-Bo 1. agpec
JI1. | Connuesn MarepuanoBeneHne: YUeOHUK IS By30B CaHKT- 50
1 |IOIL, ITetepOypr:
psixun E.N. XUMUM3 AT,
2007
JI1. [TetbMan A. MarepuanoBeaenue. TexXHOTOTH KOHCTPYKIIMOHHBIX CaHkT- 1 https://e.lanbook.com/
2 |A MaTepraoB: YIeOHHUK JUISI BY30B [etepOypr: book/292859
Jlann, 2023
JI1. [TeTbman A. Marepuaisl i COBpPEMEHHBIX KOHCTPYKLUH ¢ CaHkT- 1 https://e.lanbook.com/
3 [ A, Ilanexa B. | uCKyCCTBEHHBIM UHTEJUIEKTOM: YUEOHUK I BY30B IMetepOypr: bo0ok/295949
A, Jlansw, 2023
Bacunbesa A.
B.
7.1.2. Jlono/iHUTE IbHASA JIUTEPATypa
ABTODBHI, 3ariaBue W3narenscTBO, Koi-Bo On. azpec
JI2. | Cunpman MarepuanoBeaenue: yuedHoe nmocodue ajst By30B Mocksa: 10
1 |T.H. Axanemus, 2010
JI2. | CammyroB C. | MarepuanoBeneHue Cankr- 1 https://e.lanbook.com/
2 |B. ITetepOypr: book/168740
Jlann, 2021
JI2. | Ko630Ba MarepuasoBeneHue : TabOpaTOPHBIA PAKTUKYM Bpatck : bpI'VY, 1 https://ecat.brstu.ru/cat
3 |U.0, 2020 alog/Yueoun1e%20u%
Pyaummuna 20yuebHo-
AlO. MeToanuecKkneo
20nocobus/Texauka/
Ko63082%2011.0.%
20MarepuanoBeieHue
JII1.2020.pdf
JI2. [ 3emckoB 0. | MartepuanoBenenue: yueOHoe mocodue CaHKT- 1 https://e.lanbook.com/
4 (1L ITetepOypr: book/206225
Jlans, 2022
7.1.3. MeTtoauueckue pa3paGoTku
ABTOpBL, 3armaBue Wsnarenscto, | Kon-Bo Omn. agpec
JI3. | Ko630oBa MarepuanoBeieHue: METOANIECKHE YKa3aHUS IS Bpatck: Bpl'Y, 1 https://ecat.brstu.ru/cat
1 [N.0O., MPaKTUIEeCKON U CaMOCTOSATENbHON pabOThI CTYZEHTOB 2022 alog/Yuebnn1e%20u%
Pyaumuna 20y4eOHo-
JIL.C,, MeToanaeckne?o
Kynakos 20nocobus/Texnuka/
AlO. Ko0630Ba%
201.0.Marepuanosen
eane.MY nlIuCP.2022
.pdf

7.3.1 IlepevyeHb MpOrpaMMHOIo 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 | Aii-Jloroc

7.3.2 IlepevyeHb NHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1 | Yausepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)

7.3.2.2 | HanmmoHanbHas 3nekTpoHHas onbnnorexa HOb

7.3.2.3 | Hayunas snekrponHas oubnmoreka eLIBRARY.RU

7.3.2.4 | Undopmanrontas cucteMa "EnnHoe OKHO JOCTyna kK 00pa3oBaTeabHBIM pecypcam”

7.3.2.5 | Dnextponnas oubnuoreka bpl'yY




7.3.2.6 | OnexTpoHHEIH Katanor oubiuoteku bpl'y

7.3.2.7 | «YHUBepcuTeTCKas oubnmmuoreka online»

7.3.2.8 | U3narenscTBO "JIaHB" AJIEKTPOHHO-OMOIMOTEUHAS CHICTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIITUHBI (MO YJIA)

Aypuropust Haznauenue OcHalieHue ay uTopun Bup 3anatus
2315 JlaGoparopust OcHoBHOE 000pyIOBaHNE:
MaTepUaIOBEACHUS. - [Teus my¢ensras SNOL 30/1100;
Tepmuueckuii yyactok | - meus Mmydensnas SNOL 6.7/1300;

- mka¢ cyumbHbiii CHOJI - 3,5;
- 1T K anekrponeun HII1-113;
- mkad BeITsDKHON 1I1-M.

9. METOANYECKHUE YKAZAHUA JJISA OB YYAIOIUXCA 110 OCBOEHHIO U CIMIIVIMHBI (MO YJIA)

TpeboBaHMS K 0(OPMIICHHIO OTIETOB IO BBHITIOIHEHHUIO Ta00OPAaTOPHBIX paboT. BrimomHeHHbIe 1a00paTopHBIE PabOTHI
oopmIIAIOTCS B BUAIE OTUYETa Ha TUCTAX Oenoit Oymarnu ¢opMaToM A4 1 BKITIOYACT CIIEAYIONINE Pa3AeNbl: TUTYIBHBIH JIHCT,
3aJjaHue, peleHne TpeOyeMbIX 3a1aHui U TOSICHEHUS K HUM, COoZieprKalliie HeoOXOANMbIe YPaBHEHUS, BHIBOJbI COOTBETCTBYIOIINX
3aBUCHMOCTEH, TEOPEMBI M PaCUEThI, COIIPOBOXKIACMBIC TPEOYEMBIMHU IrpaMIECKUMH HII-TFOCTPAILIMAME, PUCYHKAMH U YePTEIKAMH.
B xon1e oruera mabopatopHoii pabOTHI IPUBOIUTCS CIHCOK JIUTEPATYPHBIX HCTOYHUKOB, CTIONIB30BAaHHBIX CTYICHTOM IIPH €€
BBIIIOJTHEHHUH, B TOM YHCJIE JaeTcst Oubauorpadust MeTOAMUECKUX yKa3aHui u mocobuii. [Ipy HanucaHuy TeKcTa OT4eTa
UCIIONB3YIOTCS YePHUIIA CHHETO HIIM YEPHOTO LBETa, PU 0(OpMIICHHH rpadHuecKoro MaTepraia — IPOCThIC KapaHIali U
YepTeXHBIC TPUHAUISKHOCTH. VICTIoIb30BaHIe IIBETHBIX KapaHaalei u gpiaomactepoB He nomyckaercs. OpopmireHre Kak
TECTOBOM YaCTH OTYETa, TaK M TPeOyeMbIX rpaMuecKUX MOCTPOCHHUI BEIMOIHACTCS B COOTBETCTBUH ¢ TpeboanusiMu ECKJL
CTO 4.2-07-2008. ITpu opopMiIeHUN OTYETOB MPAKTUIECKUX PAOOT JIOMYCKAETCs MOJHOE WK YaCTHYHOE HcTonb3oBanue [I9BM.
Hcnonb3oBanue [I9BM He siBiisieTcsi OCHOBaHHEM JIJIsl HAPYIICHUS WM HecoOmoaeHus TpeboBanuii u nojoxenuit ECKJ] u CTO
4.2-07-2008.

OTueTs! 1a00PaTOPHBIX PabOT, 0(OPMIICHHEIE HEOPEIKHO U O6€3 COOMI0ICHNUS IPEABIBIAEMbIX K HUM TpeOOBaHUH, He
paccMaTpuBarOTCA U He 3acuuThiBatoTCsa. OT4eThl, oopMiieHHbIE He B cooTBeTcTBUM ¢ TpeboBaHusiMu ECKJI u CTO 4.2-07-2008,
HE TIPOBEPSIOTCS M BO3BPAIIAIOTCS CTYICH-TY A epeoopMIIeHHs. BEITOTHEHHBIE M COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PAOOT HOJDKHBI OBITH IIPEICTABICHBI IPEMOIABATENIO A MPoBepKH. [IpoBepka NpaBUIBHOCTH BHIIOTHEHHS
na00paTopHBIX paboT U 0OPMIICHHS OTUETa OCYIIECTBISAETCS B TEUCHHE CEMECTPa Ha ay TUTOPHBIX 3aHATHSX WU KOHCYJIbTAIHIX,
MPOBOJUMBIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEIOAaBaTels.
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