[lOKYMEHT NOANMCaH NpOCTO/ 3NeKTPOHHOM NOANMUCHIO
NHdopmaumsa o Bnagenbue: OI1.02.
®K1O: ConoHeHko AHHa AnekcaHapoBHa

NomxHocTb: [iupekTop, . . . .
[lata nopnvcanms: 073 14:53:15  AMATPOBLKHH PIOOXO3MHCTBEHHBIN TEXHOIOTHICCKUI HHCTUTY T ((umnan)

dheaepanbHQTO rOCYAAPCTBCHHOTO OO IKETHOTO 00Pa30BATCIBHOTO YUPCIKICHHUS
82b037f8b3050e51 BBICIIETO 00pa3oBaHms «ACTpaxaHCKUH roCyAapCTBCHHBIN
TEXHUYCCKUH YHUBECPCUTET

Lo AV £ (JIPTU ®TBOY BO «ATTY »)

eETUCTR W CrcTema MeHeKMEHTa KauecTRa B 06IacTH 06pasoBaHIL, BOCIIHTAHIS, HAYKH I HHHOBAIHIT ceprudrimposana DQS
s TI0 MeKAyHapOIHOMY cTaHAapTy [SO 9001:2015
T
#co 900t

OTAEJEHHUE CPEJHEI'O ITPO®ECCHUOHAJIBHOT'O OBPA30OBAHUA

PABOYAA ITPOI' PAMMA

AUCITUITIINHBI
OI1.02. MarepuajioBeaeHue

JJIsA ClIEIHaJIbHOCTHU

15.02.06 MoHTaXK H TeXHHYECKAs] IKCIIYATALUSA X0J0AHIbHO-KOMIIPECCOPHBIX MAIIMH H
YCTaHOBOK (10 0TpacasimM)

(0azoBast MOATOTOBKA)

n. Peibnoe, JIMmutposckuii p-u, Mockosckast 0011. - 2019 1.



Pabouast mporpamma AMCLUILIMHBI pa3paboTaHa Ha ocHOBe DenepasbHOro rocyaapCTBEHHOTO
0o0pa3oBaTeNbHOTO CTaHAapTa Mo crenuanbHocTH 15.02.06 MoHTaX W TeXHUYECKas HKCIUTyaTallus
XOJIOAMIIBHO-KOMIIPECCOPHBIX MAILIUH U YCTAHOBOK (I10 OTpacysiM) (6a30Bast MOArOTOBKA).

Opranamzanus-papadorunk:  J(MUTPOBCKHII  PBIOOXO3SHCTBEHHBIA  TEXHOJOTMUYECKUN

uHCTUTYT (punmnan) ¢eneparbHOrO rocyAapCTBEHHOTO OFOKETHOTO O0pa30BaTEIBbHOTO YUPEIKISHUS

BBICLIIET0 O0pa3oBaHMs «ACTPaXaHCKUH TOCYNapCTBEHHBIH TexHUYecKuil yHuBepcuter» (IPTHU
OI'bOY BO «AT'TY»).

Pa3zpaboTumnk:

I[Mpenonasarens S A.O. /IposnoBa

JKcnepT oT padoronares:

I'enepanbHbIil qUPEKTOP
xaagokombunara OO0 «buprozay,

r. IMutpos

A. K. Jlynes

Paccmorpena u omoOpeHa Ha 3acefaHHM LHKJIOBOH KOMHCCHH OOImenpodeccHoHaIbHbBIX

TEXHUYECKHUX TUCLHUILIMH U PO(eCcCHOHANBHBIX Moayiei oT «30» arycta-2019 rona, nporoxon Ne 1
-~

IIpencenarens LUKIOBOI

A. B. ’Knanos
KOMUCCHU




JUCT
00HOBJIeHNS padoyeii MPOrpaMMbl 1M CHUTITTHHbBI
OI1.02 MarepuaJsioBe/ieHne
no cnequaJbHoOCTH 15.02.06 MOHTAaXK M TeXHMYECKAS IKCILIYyaATAUSA X010 AUIbHO-
KOMIIPECCOPHBIX MAIIIMH M YCTAHOBOK (10 oTpacifaM) (0a3oBasi MOAT0TOBKA)

i Haodopa 2020 r.
N3menenuii B paboueit mporpamMme HeT.

Pabouast mporpamma mepecMoTpeHa, oOCykaeHa U ofgoOpeHa s ucrnoiaHeHus B 2020-
2021 yyeOHOM roJy Ha 3aCeaHUU IIUKIOBOW KOMUCCHH 00LIETPO(eCCHOHAIBHBIX TEXHUYECKUX
JUCLHUIUIMH U TPo(ecCHOHANBHBIX MoayJiel, mpotokoi Nel ot 30.08.2020 r.

IIpencenarenb HUKIOBONH KOMUCCUU A.B. Xnanos

nJis1 HaOopa 2021 r.
W3menenwuii B paboyeii mporpaMme Her.

Pabouas mporpamma nepecMoTpeHa, oOCyxaeHa U ofoOpeHa ais ucnoiHeHus B 2021-
2022 yyeOHOM rojly Ha 3aCeaHUU IIUKIOBOW KOMUCCHU 00LIePO(eCCHOHATBHBIX TEXHUUYECKUX
JTUCIUTIINH U Ipo(deccuoHanbHbIX Moy e, mpoTokoa Nel ot 30.08.2021 .

IIpencenarens MUKIOBOM KOMUCCUU A.B. Xnanos

i Haodopa 2022 r.
N3menenus B paboueit mporpamme:
1. JlononHeHKne nepevHs pEeKOMEHI0BaHHOM JIUTEPaTyphbl

OcHoBHas y4yeOHasl auTeparypa
MarepuanoBeieHre MAaIlIMHOCTPOUTENLHOTO MPOou3BoAcTBa. B 2 u. Yactp 1 : yueOHuUK

Ui cpenHero mpodeccuonaibHoro odpazosanust / A. M. Anackun, 0. E. Cenos, A. K.
Omneruna, B. H. KinumoB. — 2-e u3a., ucnp. u gon. — Mocksa : U3parensctBo FOpaiit, 2022.
— 258 ¢. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-08154-1. — Tekcr :
anekTpoHHbd  //  OOpaszoBarenbHas — mnatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/516851

MarepuanoBeieHHe MalTHHOCTPOUTEIHLHOTO Mpou3BoacTBa. B 2 4. YacTe 2 : yueOHUK
s cpeaHero mpodeccrnoHansHoro obpaszoBanus / A. M. Apmackun, 0. E. Cenos, A. K.
Omneruna, B. H. KiiumoB. — 2-e u3na., ucnp. u non. — Mocksa : M3natensctBo FOpaiit, 2022. —
291 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-08156-5. — Tekcr



anexkTpoHHBd  //  OOpasoBarenpHas  1uargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/516853
JlononHuTeNbHAs yyeOHas TuTeparypa:

CyBopoB, O. B. MarepuanoBeneHue: METOABl HCCIEIOBAHUS CTPYKTYPBI M COCTaBa
MaTepuayioB : ydeOHoe mocobue it cpeaHero mnpodeccuoHaabHOro oOpaszoBanus / J. B.
CyBopoB. — 2-¢ u3f., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. — 180 ¢. —
(ITpodheccuonansuoe obpazoanue). — ISBN 978-5-534-16041-3. — TekcT : 2MeKTpOHHBIN //
Oo6pazoBarenpHas maTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530312

[lepeuenr WHGOPMALMOHHBIX TEXHOJIOTUM, HCHOJIB3YEMBIX IPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIlecca, BKI0Yas NepevyeHb JIMIEH3NOHHOTO MPOTrPaMMHOTO 00eCTIeYeHHUs
¥ MTHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

e DOBbC «Jlanby (komnexkumm «MHpOpMarnka — W3marensctBo Jlawby, «Xumus —
WsparensctBo Jlawb», «HkeHepHO-TexHHUYecKre Hayku — M3parenscTtBo Jlanby,
«Teopernueckas Mmexanuka — M3parenbctBo Jlanb») www.e.lanbook.com

e DOBbC «fOpaiiT» www.urait.ru

e DOBbC «YuauBepcuteTckas 6ubanorexa oHyaiiH» https://biblioclub.ru

o Iludporoii obpazoBatenbublii pecypc IPRsmart (3bC IPRBOOKSHOP.RU) (Bepcus
npemMuym) www.iprbookshop.ru

e DOBbC «Jlamp» (karamor DbC — mepeuenr BKP, comepkamumii HammenoBanusi BKP,
aBTOpOB U nHbIe xapakrepuctuku BKP B ObC)) www.e.lanbook.com

e DIEKTPOHHO - 00pa30BaTENbHBIA pecypc Jii MHOCTPAHHBIX CTYJeHTOB «Pycckuii kak
nHoctpanHbid» (Kommekmuu: M3natenscTBO «3matoyct». Pycckumii s3pik. Jlutepatypa;
W3narensctBo  «Pycckuit s3bik. Kypewsl» Komnexkumsa Ne 1. Pycckuil s3bIK  Kak
WHOCTPaHHBIN.) WwWw.ros-edu.ru;www.iprbookshop.ru

e DOBC «Priboxo3siictBeHHOE 00pazoBaHue»http://lib.klgtu.ru/jirbis2/

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogqoOpeHa uist ucroHeHus B 2022-
2023 yyebHOM roay Ha 3aceJlaHuU UKJIOBOW KOMHUCCHH OOIIETPO(eCCHOHATBHBIX TEXHUIECKUX
JTUCITUATIIIMH ¥ IPO(ECCHOHATBHBIX MOTYJICH, TPOTOKOJI Nel or 30.08.2022 r.
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CTPYKTYPA PABOYEN MPOIr'PAMMBI IUCIATILIAHBI
MNPOPECCHOHAJIBHOTI'O IUKJIA

1.IlacopT pado4ei nporpaMmMbl JAHCUMIIIHHbI
1.1.004acTh NpUMeHeHUs] TPOrPAMMbI
Pabouast mporpamma nuctmmiunasl OI1.02. «MarepuanoBeneHne» sBJISETCS YaCThbIO MPOrPaMMbl
MOATOTOBKU CHELHAIUCTOB CPEAHEro 3BeHa o creuuaibHocTu 15.02.06 «MOHTaxX U TeXHUYECKas
SKCIUTyaTaLHUs XOJOANIBHO-KOMITPECCOPHBIX MAIIMH M YCTAHOBOK (TIO OTPACisiM)» 0a30BOH MOATOTOBKH.
Pabowast mporpamMmma cocTtaBieHa B COOTBETCTBHM C DenepaibHbIM TOCYIapPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHAAPTOM CpeaHero MpodeCCHOHAIbHOrO 0OpasoBaHus creruanibHocTH 15.02.06
«MOHTaX M TEXHUYECKass SKCIUTyaTalHs XOJOAWIbHO-KOMIIPECCOPHBIX MAILIMH W YCTaHOBOK (TIO
OTpacyisiM)» U y4eOHBIM IJIAHOM TOATOTOBKH CHEHUAINCTOB MO crenuaibHocTu 15.02.06 « MoHTaxk u
TEXHUYECKast SKCILTyaTalHsl XOJOIMIbHO-KOMITPECCOPHBIX MAIIMH U YCTAHOBOK (10 OTpacisiM)» Ha 0aze
OCHOBHOTO 0b01mero obpa3zoBanus U Ha 6aze cpenHero odiero 0dOpa3oBaHus Mo OYHOH Gopme o0yUeHMs.

1.2. MecTO NHCHUIUIMHBI B CTPYKTYpe OCHOBHOI mMpo(ecCHOHAJILHOI 00pa3oBaTeIbHOU
MpPorpaMmsI:

JducunmuinHa «MarepHuajgoBeneHue» BXOOUT B LUK 0OmenpodecCHOHANBHBIX TUCLHILINH
6azopoii wactu ®I'OC CIIO mo cnenmampHOCcTH 15.02.06 « MOHTaX M TEXHUYECKas HKCIUTyaTaIlHsi
XOJIOAMIIBHO-KOMIPECCOPHBIX MAIIWH M YCTAHOBOK (IO OTPAciisiM)» U SIBISIETCS COCTABHOW YaCThIO
MOATOTOBKU CIEIHAIICTOB, 00ecneunBasi NpoaoJKeHne (OPMUPOBAHNS 3HAHUI M YMEHUIN CTYIEHTOB,
NOJYYeHHBIX B  XOI€ W3YYEHUs CIEAYIOUHMX JUCUUIUINH.  «TexHuueckas  MexXaHHKay,
«TepMonrHaMUKa, TETUIOTEXHUKA U TUAPABIHKAY.

Uzyuenne puctumimHbl «MaTepualoBEACHUE» MO3BOJUT MOATOTOBUTECS K YCBOEHHIO
MOCJEAYIOUINX MPO(ECCHOHANBHBIX JUCHUIUIMH TAKUX Kak: «YIIpaBjieHHE PEMOHTOM XOJIOIMIBHOTO
o0opynoBaHusi (IO OTpacisiM) M KOHTPOJb 3a HUMY, «YTIPAaBJICHHE HCIBITAHHEM XOJIOIUJIBHOTO
oOopynoBaHusi (IO OTpacisiM) U KOHTPOJIb 3a HUMY», BBITIOJHEHHS KYPCOBBIX padoOT (IIPOEKTOB), a
TAKXKe K MPOXOXKICHUIO BCEX BUIOB MPAKTHK.

dopma KoHTpOIIs — nuddepeHIUPOBAHHBIHN 3a4eT.

1.3. Pe3yabTaThl 0CBOCHHSI AUCLUHMIJIMHBI:

B pesynbrare OCBOCHUS AUCHUTUINHBI O0YYarOIUICS TOIDKEH

YMeETh:

L paCHOSHaBaTb nu K.]'IaCCI/I(bI/IL[I/IpOBaTb KOHCTPYKLII/IOHHBIG nu CprbeBbIe MaTepI/IaJ'IbI 10
BHEIIHEMY BUIY, IPOUCXOXKACHUIO, CBONCTBAM,

® OHpeHeHﬂTb BUbI KOHCTPYKLII/IOHHBIX MaTepI/IaJ'IOB;

® BbI6I/IpaTb MaTepI/IaJ'IbI JJIA KOHCTPYKL[HP'I 10 nux HAa3HaAYCHHUKO nu YCJ'IOBI/IﬂM
JKCILTyaTallnHy,

® HpOBOI[I/ITb NUCCICOOBAHUS U UCIIBITAHUA MaTepI/IaJ'IOB;

® paCCLII/ITbIBaTb 1 HA3HAYaTh ONITUMAJIBHBIC pe}KI/IMbI peSaHbﬂ;

3HATD:

. 3aKOHOMEPHOCTH TIPOIIECCOB KPHUCTALTH3AIMA U CTPYKTYPOOOpa3OBaHHUs METAIUIOB U
CIUTaBOB, OCHOBBI UX TEPMOOOPa0OTKH, CIIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3HH,

. KJIACCU(UKALIUIO B CITOCOOBI MONYyYeHHUs KOMIIO3HLIMOHHBIX MaTEPUAJIOB,;

® HpI/IHL[I/IHbI BbI60pa KOHCTPYKLII/IOHHBIX MaTepI/IaJ'IOB AJIA HpI/IMeHeHI/Iﬂ B HpOI/ISBOI[CTBe;

. CTPOEHHE M CBOWMCTBA METAJIIOB, METOMIBI UX HCCIIEIOBAHUS,

. KJIacCU(UKAIIMIO MaTEPUAJIOB, METAJIJIOB U CILIABOB, HX O0JACTH MPUMEHEHHSI,

® MeTOI[I/IKy pacqua 1 HA3ZHAYUCHUA pe}KI/IMOB peSaHI/Iﬂ JJIA paSJ'II/ILIHbIX BUIOOB pa60T.
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B npouecce uzyueHus: IucuIUIMHbBL «MaTepuanoBeeHne» CTyIeHT OBJIaAeBaeT CIEeAYIOIUMU
O00IMMH KOMIIeTeHIUSIMH:

OK 1. IloHuMarp CyI[HOCTh U COLMAJIBHYIO 3HAYMMOCTh CBOeH Oyayuiei mnpodeccuy,
MPOSIBJISATE K HEH YCTOWYUBBIN HHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTh, BEIOMPATH THIIOBBIE METOIbI U CIIOCOOBI
BBIMOJIHEHUSI TPO(ECCHOHANBHBIX 3a/1a4, OLEHUBATh NX 3(P(PEKTUBHOCTh H KAYECTBO.

OK 3. IlpuHumaTp pelieHUs] B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTyalL[UsAX U HECTU 3a HUX
OTBETCTBEHHOCTD.

OK 4. OcymecTBiATh TIONCK U UCHOJNBb30BaHHE HHPOpMaUWH, HEOOXOOUMON AJis
3¢ PexTUBHOrO BBIMONHEHUsT TPOPECCHOHANBHBIX 3a1a4, NPOo(PecCHOHANBHOTO € JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonb3oBath UH(POPMALMOHHO-KOMMYHHUKALIUOHHBIE TEXHOJIOTUH B
poeCCUOHATTLHOM eI TEeIbHOCTH.

OK 6. Paborate B KOWIeKTHBE U KoMaHzae, 3(Q¢GeKkTHBHO 0OmarbCsi C KOJUIETaMH,
PYKOBOJCTBOM, MOTPEOUTENSMU.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTD 3a padoTy YJIEeHOB KOMaHb! (TIOAYNHEHHBIX ), PE3YJIbTaT
BBINIOJIHEHUS 3aJaHUN.

OK 8. CamOCTOATENbHO ONpeAesaTh 3a1a4H MPOoPECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHMMAThCS CaMO0Opa30BaHNEM, OCO3HAHHO TUIAHMPOBATDH MOBBIIEHUE KBATHU(UKALIHIH.

OK 9. OpueHTHpPOBAaTbCS B YCJIOBUSIX YacTOM CMEHBI TEXHOJOTHH B MPOQeCCHOHAIbHON
NEeSITEIbHOCTH.

B npouecce uzyueHus: qucuIuIMHbL «MaTepuanoBeieHHe» CTYyIeHT OBJIaAeBaeT CIEeAYIOIUMU
npogeccHoHATBHBIMH KOMIIETeHUHSAMH .

IIK 1.1. OcymecTtBiaTh 00CTy)KMBaHUE M SKCILTYaTAIHIO XOJOAWUIBHOTO 00OpynoBaHHs (IO
OTPaCIIsIM).

IIK 1.2. OOHapyXuBaThb HEUCIPABHYIO PabOTy XOJOAWIBHOTO OOOPYAOBAaHUS W TMPHHUMATH
MepbI IJIs1 YCTPaHEeHUs U MpenyNnpexIeHns OTKa30B U aBapuil.

IIK 1.3. AHanu3upOBaTh M OLIGHUBATH PEKUMBI PA0OTHI XOJIOAUIBHOTO 000Dy IOBAHMSL.

IIK 1.4. ITpoBoauTtb pabOTHI IO HACTPOHMKE U PETYIMPOBAHHUIO PAOOTHI CHCTEM aBTOMATH3ALIUH
XOJIOAMIIBHOTO 000pYIOBaHUS

IIK 2.1. YyacTBOBaTh B OpPraHU3al U BBINOJHATH PabOTHI MO IMOATOTOBKE K PEMOHTY H
UCTIBITAHUSIM XOJIOIMJIBHOTO 000PYIOBAHUSI. .

IIK 2.2. YyacTBOBaTh B OPraHHM3AalMM M BBIIOJHATH PAaOOThI MO PEMOHTY XOJOJMIBHOTO
00OpYIOBaHUS C UCIIOIB30BAHUEM PA3JIMYHBIX MPHCIIOCOOIECHUH U HHCTPYMEHTOB.

IIK 2.3. VYuacTBOBaTb B OpPraHM3alUd M BBINOJHATb pPA3JIMYHBbIE BUABl WCIBITAHUN
XOJIOIHMIIBHOTO O0OPYAOBAHUSI.

IIK 3.1. Yuactne B TUIAHUPOBAHUU PAaOOTHI CTPYKTYPHOrO IMOMAPA3ACICHUS U peasTu3aliu
MPOU3BOACTBEHHON AESITeIbHOCTH.

[IK 3.2. Yyactue B pyKOBOACTBE PaOOTOH CTPYKTYPHOTO MOAPA3IASICHHS UISl peau3aiiuu
MPOU3BOACTBEHHON AESITeIbHOCTH.

IIK 3.3. YyacTBOBaTh B aHajJHM3€ M OLEHKE Ka4deCTBA BBIMOJHAEMBIX PabOT CTPYKTYypHOTO
NOAPA3eIeHUsl.

1.4 Ko1tnyecTBo 4acoB Ha 0CBOEHHE NMPOrPaAMMBbI JHCLHUIIHHBI
MaxkcumanpHON yueOHOH Harpy3ku oOydaromierocst -144 dvacos, BKIIOYas: 00s3aTeIbHON
ayaUTOPHON ydeOHOW Harpy3ku oOydaromerocs — 84 4acoB, B TOM 4YHCHe. JabOpaTOPHBIX
3aHsSTHH - 48 4YacoB, JIEKUMOHHBIX 3aHsATH — 36 4YacoB camMocTosiTeNbHas pabdoTa
oOyuaromerocsi - 60 4aCOB B TOM 4MCJIe KOHCYJbTauu - 10 4acos.



2 CTpykTypa u coaep:KaHHe AHCUHILITHHBI

2.1 O6beM AUCUHUNJIHHBI U BUAbI Y4eOHOH padoThl

Bua yuedHoii paborni O6bem uacos

MakcumaJjibHasi yueOHasi HATpy3Ka (Bcero) 144
Oo0si3aTennbHas ayauTopHAs yueOHasi HAarpy3ka (Bcero) 84

B TOM YHUCJIE!

JIEKLIUHU 36
nabopaTOpHbIE 3aHSITHS 48
CamocrosiTesibHAast paGoTa ob0yuarouerocs,

B TOM YHCJIE KOHCYJIbTallUU 60

Ipome:xyTounasi arrectanusi B popme mudhepeHINPOBAHHOTO 3a4UeTa




2.2 TemaTH4eCcKuil IVIAH U COAEPKAHHE IHMCUHILINHEI «MaTepuaaosenenue»

HaumeHoBaHue pa3aesioB 1
TEM

ConepxaHue yueOHOro MaTepuaJa,
J1a00pATOPHBIX 3aHSTHH, CAMOCTOSITEJIbLHOH PadoThI 00y4aromuXcst

Oo0nem
4acoB

YpoBeHb
O0CBOEHUSA

1

2

4

BBegenune

Copep:rkaHue JeKIHOHHOT0 MaTepHAaJIa:

Hcropuueckue CBeAeHUST O 3HAYEHUU METAJUIOBENACHUS W TEPMHUYECKOW o00paboTku B
COBEPIICHCTBOBAHUN CBAPOYHOTO MPOU3BOJCTBA.

Ponb oTedecTBEHHBIX M MHOCTPAHHBIX YYEHBIX B CTAHOBJICHUH U PAa3BUTHH METAJJIOBEICHUS U
TepMUUECKON 00paboTKH Kak 00JIAaCTH HAYKU UTEXHOJIOTHU.

3HaueHWEe METAJJIOBENIEHUST U TePMUYECKOW OOpabOTKH B PEHICHUH BOIMPOCOB TOBBIIICHHUS
HAJIC’KHOCTH U JOJTOBEYHOCTH CBAPHBIX COSTMHEHUI NMPU CO3IAHUU COBPEMEHHOM TEXHUKH. .

Pazgen 1. Crpoenne wu
CBOHCTBA YHCTBIX MeETAJLJIOB
H OCHOBHbBIC METOADbI
HCCJIEA0BAHUSA CTpOeHHs
METAJLIOB H CILIABOB

Copep:rkaHue JeKIHOHHOT0 MaTepHAaJIa:

Mertajuiel 1 X QU3NKO-MEXaHUYECKUE CBOWCTBA.

ATOMHO-KPUCTAJUTNIECKOE CTPOSHHE METAJLIOB.

Tunbl KPUCTAITMUECKHUX PEIIETOK.

ITepuon, Ga3uc, KOOpAMHALMOHHOE 4uCiIO pemeTku. Kpucramorpaduueckoe obo3HauyeHUe
ATOMHBIX JIOCKOCTEH U HAIIPaBJIECHUI.

Tunbl XUMIUYECKUX MEKATOMHBIX CBSI3€H B TBEPIBIX TEJaX.

MeTanayeckoe COCTOSIHUE TBEPIbIX Tel.

UneanpHble kpuctamisl. CTPOSHHE peaTbHBIX KPUCTAILIOB.

TouedHble, TUHEHHBIE U TOBEPXHOCTHBIE Ne(HEeKThl AaTOMHO-KPHUCTAJUIMIECKOTO CTPOSHUSI.
Jlucrnokauu Kpaesbie (JINHEHWHBIC), BUHTOBBIE, CMEIIIAHHBIE.

Mo3zanyHast CTPyKTypa 3epeH KPUCTAJUTH3ALNH.

Monudunmposanue.

BrnusiHue ycnoBUl KpHUCTA/UTM3AMA HA BEIMYUHY W (OPMY MEPBHYHBIX 3€PEH METAJLIOB.
Kunerunka xpucraniusanuu.

Ctpoenne u 1eeKThl METAUIMIECKOTO CIUTKA.

JlaGopaTopHble 3aHsTHS:

Jlaboparoprasi pabora Ne 1 MeToapl U3BMepeHust TBEPIOCTH

CamocTosiTeJibHAs padoTa:

CocraBnenne Tadnuubl « TUITBI KPUCTATUTHUECKUX PEIIETOK)




HaumeHoBaHue pa3aesioB 1
TEM

ConepxaHue yueOHOro MaTepuaJa,
J1a00pATOPHBIX 3aHSTHH, CAMOCTOSITEJIbLHOH PadoThI 00y4aromuXcst

Oo0nem
4acoB

YpoBeHb
O0CBOEHUSA

Pazgen 2. OcHoBBI TeopuH
KPHCTAJIH3ALUH METALIa

Conep:kaHue JeKIHOHHOT0 MATEPHAJIA:

[poriecch 3aposKaAeHHS U POCTa KPUCTAILIOB.

KoHueHTpanmnonHoe nepeoxjaxaeHue criiaBoB. MoauduuposaHue.

BnusiHue ycnoBuii KpHCTAJUIM3ALMM HA BEJNUYMHY U (HOPMY MEPBUYHBIX 3€peH METaJLIOB.
Kunerunka xpucraniusanuu.

JleHApUTHBIA ~MexaHu3M pocta KpuctamwioB. CTpoeHHe ©  CTPYKTypHble AedeKTh
METaLTMYECKOrO CIIUTKA.

XuMHUYecKasi HEOMHOPOIHOCTh MeTajlia LIBa.

VcinoBusi BO3SHMKHOBEHHS XHMHYECKOH HEOJHOPOAHOCTH. 3aBHCHUMOCTb  XHUMUYECKOW
HEOHOPOAHOCTH OT CKOPOCTH OXJIAXKICHUS.

BrnusiHue nerupoBaHusi MeTasia Ha XUMUYECKYI0 HEOTHOPOAHOCTb KPUCTAJLIOB.
Bo3HUKHOBEHHE HAMPSXKEHHOTO COCTOSIHUSI B 3aBEPLIAOIIEH CTaIUH KPUCTAIIM3ALIMH LIIBA.
I'opsiurie TpeluHbl ¥ OCHOBHbBIE MPUYHHBI UX BO3HUKHOBeHMs. OTpHULIATEIbHAS POJIb MPHUMECei
(P, S u ip.) B CKJIIOHHOCTH MeTaJlIa IBa K 0OPa30BAHUIO FOPSIYMX TPEIIHH.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnas pabora Ne 2 MakpoaHain3 u aeeKTOCKOIHUS METAJIOB

CamocTosiTeJibHAs padoTa:

Paspaborats pedepar u npeseHTauuio no TeMe«BO3HUKHOBEHUE HAMPSIKEHHOTO COCTOSIHHS B
3aBeleaIOLHeI>'I CTaAuN KpUCTAJUIM3AlIUH LIBa. rOpﬂLII/Ie TPCIIUHBI U OCHOBHLIC IIPHUYHUHBI HX
BO3HUKHOBeHUs. OtpuuarenbHas ponb npumeceid (P, Su np.) B CKIIOHHOCTH MeTajjia IuBa K
00pa30BaHUIO TOPSTYHX TPELIUHY.

Pazanen 3. MeraaanuecKue
CILIABbI, HX CTpOCHI/Ie "
CBOMCTBA

CoaepxaHue JIEKIIHOHHOT0 MaTepHaJAa:

ITonsiTue o pactsopax. OCHOBBI TEOPUM PaCTBOPOB. TBepble pacTBOpPbI: PacTBOpHI BHENpEHUS,
3aMeIleHUs] U BEIYUTaHMSI.

IIpaBuno ¢a3 I'mbGbOca. XapakTepucTuka OCHOBHBIX (a3 B METAUTYPTUYECKUX CIUIABAX:
TBEPJbIX PACTBOPOB, XUMHUYECKUX COCTUHEHUHN 1 MPOMEKYTOUHBIX (a3.

JlnarpamMmbl COCTOSIHUSL AIBOMHBIX CIJIaBOB. MeTOABI FeOMETPUUECKOTO TIOCTPOEHHUS JUarpamm.
IIpaBuno peryara. JluarpaMMsl COCTOSIHUST ABOMHBIX CIUIABOB.

JlaGopaTopHble 3aHsTHS:

Jlaboparoprast pabora Ne SMUKPOCTPYKTYPHBIN aHAJIU3 METAJUIOB U CILIABOB

CamocTosiTeJibHAs padoTa:

Pemute kadecTBEeHHBbIE, pacyeTHO-IOrHMueckue u rpadudeckne 3amauu no Teme «OCHOBBI
TEOPUU PACTBOPOBY




Paspen 4. Ilnactuyeckas
aedpopmanusi M paspyLieHHe
MeTAJJIOB M CIIABOB

Coaep:kaHue JIEKIHOHHOT0 MATEPHAJIA:

Hanpsixkenne u gedopmarus B Metamiax. Ynpyras aepopmanus. [lnactudeckas nedopmanmst
MOHOKPHCTAJIa U NOJUKPUCTAJUIMIECKOTO MeTajIa.

OCHOBBI TEOpUH AUCIOKAIMI. BiusHue miacTudeckoi nepopmaiiny Ha CTPYKTYPY U CBOKMCTBA
Metaa. Haknen. Buytpennue Hanpspkenus 1 u Il poga. Mckaxkenus crpykrypsl L pona.
Tekcrypa nedhopmannu. Penakcarusi HaIpsKEeHUH.

H3meHeHne CTPYKTYPhl U MEXaHHYECKUX CBOIMCTB MPH HarpeBe XOJOIHO - e OPMUPOBAHHOTO
(HakiemaHHOro) MeTaiaa. SBIeHWe BO3BpaTa: OTHOBIX, MONWroHm3anws. llepBuyHas
pekpucTanzanus. MexaHusM pekpucTauisauuy. TemnepaTypa peKpucTajIn3aluu.

Pasmep pexpucramimsanuonHoro 3epHa. Kpurtudeckas cremeHb nedopmaiuu. [loHstue o
XOJIONHON W rmiacTrueckol nedopmanvu. BriusHue ropsiueldi ruiacTudeckoi nedopmManuu Ha
CTPYKTYPY M CBOMCTBA METaJLIA.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnasi padora Ne 4 PEeHTTeHOCTPYKTYPHBII aHAJIHN3

CamocTosiTeJibHAs padoTa:

CocTaBUTh avuarpaMmy nNpO4HOCTU B 3aBUCUMOCTU OT MJIOTHOCTHU I[I/ICJ'IOKaLII/Iﬁ

Paznen 5. JKemeso um ero

CIUIABBI, HX CTpPOeEHHEe H
(dazoBble H CTPYKTYpHBIE
COCTABJSIOLIHE

CoaepxaHue JIEKIIHOHHOT0 MATepHAJAa:
Kenezo, ero CTpoeHUE U CBOMCTBA.
Kenezoyrnepoaucroie CTLIaBHI,
JKEJIE30YIIIEPOAUCTBIX CIUIABOB.
JlmarpaMMbl COCTOSIHMSL UIsI CILIABOB, KOMIIOHEHTBI KOTOPBIX HCIBITBIBAIOT MOJMMOpP(]HBIE
MIPEBPALICHMUSI.

OcHosHble dasbl B cucreMe Fe-Fe3C.

Huarpamma cocrositust cuctembiFe-Fe3C(uemenTur).

Da30BbIe MPEBpaLleHNs] B pa3Jn4HbIX ciijaBax cucteMblFe-Fe3Cnpu oxyiaxXIeHuy 1 Harpese.

ux CTpOEHHE, CTPYKTYpHBIE COCTABJIAIOLIUE

JlaGopaTopHble 3aHsTHS:

Jlaboparopnast pabora Ne 5 Tlponiecc kpUCTaNIM3alMK BEIIECTB

CamocTosiTeJibHAs padoTa:

Wzyuenue ocHOBHBIX a3 B cucteme Fe-Fe3C.




Pazgen 6. DjemMeHTBI TeopHUH
TepMHYecKoi 00padoTkH
cTajieil ¥ CIJIABOB

Coaep:kaHue JIEKIHOHHOT0 MATEPHAJIA:

OcHOBBI Teopuu TepMudeckoit odbpaboTku. Bumer Tepmuueckoii o0padotku cramu. Da3oBbie
npespamiernst npu HarpeBe. OcoOeHHOCTH 00pa3oBaHUs aycTeHWTa. BiwsiHHEe CKOpOCTH
HarpeBa Ha Mmpouecc o0Opa3oBaHUs ayCTEHUTA.

®a3oBoe  TpeBpalieHHe ~ ayCTEHWTa TMPU  OXJKASHWM  MeTaia. Y CTONYHMBOCTH
MeTacTa0MIBPHOTO aycTeHuTa. JlmarpaMma M30TEpMUYECKOro pacmana aycreHuTa. [lepnutHoe
npeBpaieHue. [Iponykrel nepauTHOrO pacnajga ayCTeHUTa M UX CBOMWCTBA. lIpomexkyTouHoe
npeBpalleHue. BiausHue JerupoBaHus HAa HW30TEPMHUYECKUN pacnaj MNepeoxXJIakAeHHOro
ayCTEHHTA.

MapTeHCUTHOEe MpeBpalleHne  ero OCOOCHHOCTH. MeXaHM3M M KUHETHKAa MapTEHCHUTHOTO
npeBpamiennsi. CTpoeHHE KpUCTAUIOB MapTeHcuta. KpuTuueckass CKOPOCTb OXJIAXKACHUS
(3akanmkm). DakTOphl, BIUSIONME HA Hee. BlMsHUe JerupoBaHWs HAa MapPTEHCUTHOE
MPEBPALLECHHE.

IIpeBpanienus npu OTNYCKE 3aKaICHHOHN cTainu. BiusHue TeMnepaTypbl OTIyCKAa HA U3MEHECHUE
CBOMCTB cCTanu. BrusiHMe nerupoBaHusi Ha TMpeBpamieHust npu otmycke. CTpykTypa
ornymeHHol cranmu. OOpaTumas U HeoOpaTumasi OTHYCKHAsE XPYIKOCTh. SIBJIiEeHUE CTapeHus
CTaju.

3epHo aycreHuta. PocT 3epHa ayctenuTta. BnusiHue nerupoBaHus Ha POCT 3€PEH ayCTEHUTA B
CBApOYHOM TEPMHUUYECKOM LIMKJIE. Ileperpes u nepexor.

JlaGopaTopHble 3aHsTHS:

Jlaboparoprasi padora Ne 6 Ilmactudeckast aedopMaius U PEeKPUCTAIUTH3AIMS METAJIOB W
CILJIABOB

CamocTosiTeJibHAs padoTa:

CocraBuTh xapaktep (a30BBIX NMPEBPALICHUN MPH HETNPEPHIBHOM U MEIJIEHHOM OXJIAXKIECHUH
CTAJIN.

Pazpen 7. TexHoJorusa
TepMHYecKoi 00padoTkH
cTaJIeHd U CIJIABOB

Coaep:kaHue JIEKIHOHHOT0 MATEPHAJIA:

Omxur cranu. Bunsl oTxura u ux 3HadeHue. BiusHue oTxura Ha CTPYKTYpPy U MEXaHHUYECKHE
cBoiicTBa. Hopmanuzanus cranm.

3akanka cranu. HazHauenue 3akanku. BeiOop Temmeparypbl st 3akanku. MeTOIbl 3aKallKH,
3akajouyHble cpenbl. OOpaboTka xomomoM. 3aKaiuBaeMOCTb W IMPOKATHUBAEMOCTb CTallH.
@akTOphl, BIMSIOIME HAa MPOKAJTMBAEMOCTh M 3aKAJIMBAEMOCTh CTajiel. 3aKallOuHbIe
HaIPSIKEHUSI.

Otnyck cranu. Knaccudukamust BUIOB OTIycka MO Temreparype HarpeBa. HasHaueHue u
TeMIEpPaTypPHbIE PEXUMbI HHU3KOTO, CPEAHEro W BBICOKOTO OTIyCKa. BiusHue 3akanku u
OTIyCKA HA MEXAHUYECKUE CBOMCTBA CTaNU. Y Ty4dllIeHUE CBOWCTB CTaJu.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnas pabora Ne 7Tepmuueckuii ananms




CamocrosiTesibHAs padoTa:

H3ydeHne TEXHOIOTHH TEPMOMEXAHUIECKOH 00pabOTKH CTaIH.

Pazgen

8. TexHogorus

XHMMHKO-TEPMHUYECKOH
00paboTKH cTaJeil U CIJIABOB

Copep:rkaHue JeKIHOHHOT0 MaTepHAaJIa:

MexaHnu3Mbl XUMHUKO-TEPMHYECKOrO OOOTaIeHHs] MOBEPXHOCTH H3ACIHH 3JIEMEHTAMH W3
BHemHel cpenpl. AncopOums. duddysus. OcHoBHble 3akOHOMEpHOCTH AUG(Y3HOHHBIX
NIPOLIECCOB B ra3e U TBEPIOM Telle.

Llementranusa. HasHaueHnwe  ueMeHtauuu. BiausHue  JerupyrOmux  3JE€MEHTOB  Ha
LIEMEHTYeMOCTb. LleMeHTyeMbIe CTaIH.

Tepmuueckasi 00paboTKa HEMEHTYEMBIX CTaJICH.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnast padora Ne 8 Onpenenenne cuji, ASMCTBYIONIUX MPU TOYSHUH, U MOITHOCTH

CamocTosiTeJibHAs padoTa:

Juddy3nonnbIe MpOLIECCH TP CBApKe

Pazgen
CTAJH

9. CrpouTesbHbIE

CoaepxaHue JIEKIIHOHHOT0 MaTepHaJAa:

Tpebosanust, mpenbsiBisieMble k cTpoutenbHbM ctansaM. I'OCT Ha cramu. MapkupoBka craeil.
VYydimaeMbie KOHCTPYKIHOHHBIE cTanu. TpeOOBaHUS K CTAJISIM.

CaoticTBa 1 TepMuyeckass oOpadoTka ynydimaembix craned. TexHomorndeckue oCOOEHHOCTH
CBApPUBAEMOCTH 3THX CTaJiell 1 TepMooOpaboTKa CBAPHBIX COSNMHEHUN.

ManmmnHOCTPOUTEIBHBIE CTATN

YriepoaucTeie cTaiiu OOBIMHOTO KadecTBa. KauecTBEHHBIE YIIePOUCThIE CTAIIH.
JlerupoBaHHBIE KOHCTPYKIMOHHBIE cTann. VX knaccudukanms. Hu3koernpoBaHHbIE CTAIH.
IlemeHTyeMble KOHCTPYKIMOHHBIE cTanu. TpeOoBaHUs, NPenbsBIsSEMbIe K LEMEHTYEMbIM
CTaJIsIM.

KoHCTpyKUIMOHHBIE CTaIH CIIELHAIBHOTO HA3HAYCHHUST

Ilpyxunnbie cranu. M3HoCOCTOMKHE cTanmu. MapTEeHCUTHOCTAPCIOINUE CTadd. XPOMUCTBIE U
XPOMOHHKEJEBbIE HepikaBeromue crain. OxanuHocToMkue cranu. KapompouHble CTalud MU
criasbl. TennoyCcTONYMBbIE CTAJIH.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnast pabora Ne 9 Pacuer peskuma pe3aHusi TPy TOUYSHUH aHAJTUTHYECKUM CITOCOOOM

CamocTosiTeJibHAs padoTa:

Uzyuenue «I'OCT TpeboBanust, mpeabsBIIsieMble K CTPOUTEIBHBIM CTAJISIMY
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Pazgen 10.
NHcTpyMeHTAIBHBIE CTAJIH U
CILIABBI

Coaep:raHue JIEKIIHOHHOT0 MATEPHUAJIA:

Knaccudpukanms, MapKUpOBKa WHCTPYMEHTANBHBIX crajieil. CBOWCTBA HHCTPYMEHTAJIbHBIX
craneii. TpeOoBaHMsI, TPEABIBISIEMblE K HHCTPYMEHTAIbHBIM cTajgsiM. CTamu i pexyIux
uHcTpyMeHToB. IlltammoBbie cramu. Ctanmu Uil W3MEPUTETBHBIX WHCTPYMEHTOB. TBepabie
crutaBbl. CriocoObl HAHECEHMSI YIPOYHSIOIINX MOKPBITHIA U UX TepMuUecKas o0padoTka.
TBepable criiaBbl

BricTpopeskyimue cTanu, uX CBOHCTBA, COCTaB, OCHOBHBIE XapPAKTEPUCTUKH, MAPKUPOBKA.
BbaG0uThl, CBOICTBA, CTpOEHHE, MAPKUPOBKA.

UyryHbl, KTacCU(pUKALUSA U HA3HAYCHUE

Cepoie uyrynbl. I[Ipouecc rpaduruszaumu. Ctpykrypable ¢dopmbl rpadura. Krnaccudukamms
YYTYHOB MO CTPYKTYpHOU (opme rpadutra u CTPOSHHIO METAJUTMYECKOW MATPHULIBI CEpPhIX
yyryHoB. Bmusaune C, Si, Mu,S, P u nerupyromux 3J€MEHTOB Ha MpoLecc rpaduTH3anuu
4yyryHa. BBICOKOMPOUYHBbIE YYT'YHBI, UX COCTAB, CBOMCTBA, MapKUpoOBKa. IIpuMeHeHHe YyTyYHOB B
CO3/JaHUU MAITMTHOCTPOUTENIbHBIX KOHCTPYKITUH.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnast pabora Ne 10/{uarpamMma COCTOSTHUS CIUIABOB KeJIe30-IIEMEHTHT

CamocTosiTeJibHAs padoTa:

CocrtaButh Tabyuiy «CBOWCTBA M MAPKHPOBKA CEPBIX YYTYHOBY

Paszgen 11.CmiaBbl LBETHBIX
METAJIOB

CoaepxaHue JIEKIIHOHHOT0 MaTepHaJAa:

Mensb u ee cruiaBbl. ATIOMHHHNA W €0 CIUIaBbl. AHTU()PUKIMOHHBIE CIJIaBbl HA OCHOBE MEIH U
ATFOMUHUSL.

KoMno3unuoHHble MaTepuabl ¢ METAUIUYECKON MaTtpullel. MaTtepuanibl ¢ HEMETALUTUYECKOMN
MaTpHULICH.

IInactuyeckue maccol. TepMOIIaCTbl HA OCHOBE TEPMOPEAKTUBHBIX CMOJT.

Peakrommactel.  IlmacTmMaccel ¢ BOJIOKHUCTBIM M CJIIOMCTBIM  HAIlOJIHUTEJEM.
Tenno3ByKON30JIALMOHHBIE MATEPUAJIBL.

JlaGopaTopHble 3aHsTHS:

Jlaboparopnas pabora Ne 110cHOBBI TepMHIECKOH 00pabOTKH U TOBEPXHOCTHOTO YIPOUHEHHSI

CamocTosiTeJibHAs padoTa:

CocraButh cxemy «Kaccuukanus miacTMace»
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MaxkcumanbHas y4eGHas HArpy3Ka (Bcero), B TOM 4HCJI€: 144
Oo0si3aTeibHAst AayIHTOPHAS yueOHast HATPY3Ka (BCEro), B TOM YHCJIE: 84
JEeKUHOHHbIE 3aHATHA 36
Ja0opaTOpHbIE 3aHATHS 48
CamocTosiTe/ibHAs padoTa 00y4amerocs (scero), BKJIHYAsA KOHCYJIbTALHH 60
CaMOCTOSITE/IbHASI PA00Ta 00y4AKOILEr0Cs 50
KOHCYJbTALHH 10
IIpomexkyTOouHasi aTTEeCTALIUS HudppepeHunpoBaHHbIH
3a4eT

JIs XapaKTepHCTHKA YPOBHS OCBOCHIS YaIeGHOTO MaTepralia HCTIOIB3YIOTCS Cle AYIOITie 000 3HATeHNS !
1 — 03HAKOMUTEILHBIH (Y3HaBaHHE paHee H3YUCHHBIX 00BEKTOB, CBONCTB);

2 — penpo[yKTHBHBIH (BBIIOTHEHHE AeSTeIHHOCTH o 00pasIly, HHCTPYKITUH WIIH 110 PYKOBOJCTBOM);
3 — IpoAYKTHBHBIN (INTAHUPOBAHHE U CAMOCTOSTEIFHOE BEIITOTHEHHUE e TeIbHOCTH, pellleHre MPoOIeMHBIX 3a/1aT).
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3 YcaoBus peannsauuu padoydeii nporpaMmbl AHCHUNIHHBI
3.1 TpeGoBaHusA K MUHUMAJIBHOMY MATEPHAJILHO-TEXHHYECKOMY o0ecneyeHHIo:

Peanusarus mporpaMmbl AUCLUIIMHBI OCYLIECTBJISAETCS B y4eOHO-1a00paTOpHOM KOPITyCe B
«JlaGoparopuu  matepuanoseneHus» u  «Kabunere — martepuanoseneHusr».  OCHOBHbIE
XapaKTePUCTUKH U OCHALICHHOCTb OTPAKEHbI B MACMOpPTE JaOOpaTOPHM, OPHUIHHANT KOTOPOrO
XpaHsaTcs B yueOHO-MeTonuueckom otaene JPTH.

Obopyooeanue kadounema Ne 409 «Mamepuanogeoenusi»

Paboune mecta ctyneHTos: croa (2 moc. Mecta) —22 wrT., cTys — 44 mr.

Pabouee mecTo mpenogasartess: CTox — 2 WT., CTyJa — 1 mr.

TexHnudeckne cpenacrsa oOy4eHUs MPOSKIIMOHHBIN 3KpaH (TEPEeHOCHOH) - 1 ImT., mpoeKTop
(nepenocnoit) - 1 mT., HOyrOyk ¢ onepanuoHHOH cucremoir Windows 7 Professional, c
JUIEH3UOHHBIM MporpaMMHubiM obecnieuenuemM MS Office 2007, STDU Viewer, Google Chrome,
Opera, Dr.-Web, 7-zip. (nepeHocHoit) — 1 mT.

Ixa¢ (cremnax) myis XpaHEHUs1 SKCIIOHATOB, TAOJUII, pa3gaTOYHOro Marepuaia u ap.. mxad
(cremnax) mys XxpaHeHwust - 2 WT., TymOa - 8 mT., moJyka - 8 mrT.

AynuTopHas 1ocka: ocka Menosasi — 1 mT.

Harnsinable MaTepraibl (CTEH b, MJIAKATHI U Ap.): TUIAKAThI - 2 IIT.

Obopyooeanue nabopamopuu Ne 327 «Mamepuanoeeoenusy

Pabouue mecra cryneHToB: croin (2 moc. mecta) — 9 mr., cryn — 18 mir.

Pabouee mecTo npenogasaressi: CToJ — 2 mT., CTyJI — 1 1T,

JlabopatopHoe oOopynoBaHue: mnpubOp AN U3YYEHHMs Ta30BBIX 3aKOHOB — 1 1T,
LITAHTCHUUPKYJIb — 1 IOT., UMUTAUMOHHBIA Mukpomerp — | mT., rurpomerpel- 10 wr., mMonenu
yCTpOICTBA MPUOOPOB H3MEPEHUS — 3 IIT., SJIEKTPOHHBINA METPOHOM- 2 IIT., BEChI C TUPSIMHU — 7 IIT.

Texanueckne cpencrsa oOy4deHHs: MOOWJIBHBIN MPOEKIMOHHBIA 3KpaH -1 mT., MOOMIIBHBIHI
npoekTop - 1 mr., HOyTOyK ¢ oneparronHoi cucremoit Windows 7 Professional, ¢ nuiieH3nOHHBIM
nporpammubiM obecrieuerneM MS Office 2007, STDU Viewer, Google Chrome, Opera, Dr.-Web, 7-
zip. (mepeHocHoM )— 1 T,

[MIxad (cremnax) mst XpaHEHUs] SKCIIOHATOB, TAOJUL, Pa3IaTOYHOTO MaTepHaia U Jp.. mkadgp
(crennax) nnst xpanenust — 10 wr., Tymba — 1 .

AynuTopHas 1ocka: ocka Menosasi — 1 mT.

HarnsaHble Marepuansl (CTEHABL, TUIAKATHI U p.): CTeHAbl — 12 mT., akarsl — 11 mr.

Obopyooeaniie KOMNBIOMEPHO2O KAACCA

Pabouue mecra crynentos: croin (1 moc. mecrta) - 18 ., cTyn - 18 .

Pabouee mecTo npenonasarens: croi - 1 wt., ¢ty - 1 mT.

Texanueckne cpencrsa oOy4deHHs: MOOWJIBHBIN MPOEKIMOHHBIA 3KpaH -1 mT., MOOMIIBHBIHI
NPOEKTOp - | INT., KOMIBIOTEP B KOMIUIEKTE C CHCTEMHBIM OJIOKOM, MOHHMTOPOM, KJIABHATypOH H
MBIIIBIO, omneparonHoit cucremoli Windows XP Professional, Windows 7 Professional, ¢
JUIEH3UOHHBIM TiporpammubiM obecieueHrneM MS Office 2007, STDU Viewer, ABBYY FineReader
8.0 Corporate Edition, Google Chrome, Opera, Dr.-Web, Moodle, 7-zip. - 19 mT., konmupoBaIbHbBIN
anmapar — 1 mr., cka"ep — 2 wr.

AyauTopHasi JOCKa: TOCKa MarHUTHO - MapkepHas — | IIT., JOCKa MarHUTHas - 1 mr.

Obopyooeanue budauOmeKu, YUMAnIbLHO20 3A7A C 8bIXOO0M 6 cemv Humepnem:

Paboune mecta crymentoB: cron (2 moc. mecra) - 11 mT., kommbloTepHbid cTon (1 moc.
MecTO) — 4 IIT., CTYJ - 26 IIT.

Pabouee mecro OubnmoTekapsi: cron (adoHEeMeHT) -5 IUT., MPUCTaBKa K CTOJNY -5 WIT., CTYJ - 1
IIT., KOMIBIOTEP B KOMIUIEKT€ C CHCTEMHBbIM OJIOKOM, MOHHUTOPOM, KJIABHATYPOH W MBILIbIO,
onepaunonHoi cucrtemoii Windows XP  Professional, ¢ JHMIEH3HOHHBIM TNPOrPAMMHBIM
obecrieuennem MS Office 2003, STDU Viewer, ABBYY FineReader 8.0 Corporate Edition, Google
Chrome, Opera, Dr.Web, Moodle, 7-zip.) - 2 wr., npuaTep — 1 mr.

13



Texauueckne cpencrsa OOyUEHUs!: KOMIIBIOTED B KOMIUIEKTE C CHCTEMHBIM OJIOKOM,
MOHHUTOPOM, KJIaBHATypOH M MbIIIbIO, onepanuoHHON cucremoir Windows XP Professional, ¢
JMLIEH3UOHHBIM nporpaMMHbIM obecrieduenneM MS Office 2003, STDU Viewer, ABBYY FineReader
8.0 Corporate Edition, Google Chrome, Opera, Dr.-Web, Moodle, 7-zip.) - 4 wT., npunaTep — 2 1T,

Ixa¢ (cremnax) myis XpaHEHUs1 SKCIIOHATOB, TaOJUII, pa3faTOYHOrO MaTepuaja u ap.. mKad
(cremnax) Ay XpaHeHHs - 8 INT., CTeJUIAX A XpaHeHus KHUT — 100 mT., TymOa mpucTaBHas C
3aMKOM — O IIT., CTEHA AJISt KHUT (S MOJIOK)- 2 IIT.

HarssigHble MaTepraiibl (CTEH b, MJIAKATHI U Ap.): TUIAKaThl - 1 1IT.

3.2 UndopmanuonHoe o0ecnieueHne 00y YeHust
3.2.1 OcHoBHAas yueOHAas JUTEpaATYypa

1. MarepuanoBeneHue MaLIMHOCTPOUTENbHOrO mnpousBoAacTBa. B 2 u. Yacte 1
y4eOHMK TSl CpeaHero npodecCuoHaIbHOr0 00pa3oBaHus[ DIeKTpOHHbIN pecypc] / A. M. AnackuH,
IO. E. Cenos, A. K. Onerunna, B. H. KnumoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3gaTenbcTBo

Opaiir, 2019. — 258 ¢. — (IIpodeccronanproe obpaszoBanue). —TekcT : s3nekTponHsbIit // IbC
OpaiitPexxum noctyma: https://biblio-online.ru/bcode/442580
2. MarepuanoBe/icHHEe MaIIMHOCTPOUTENBHOIO TpousBoacTBa. B 2 4. Yacts 2

y4eOHUK TS CpeaHero npodecCHOHAIbHOTO 00pa3oBanus [DneKTpoHHbIN pecypc]/ A. M. AnackuH,
IO. E. Cenos, A. K. Onernna, B. H. KnumoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3gaTenbcTBo
Opaiir, 2019. — 291 ¢. — (IIpodeccuonanbroe obpasoBanue). —TekcT : snexTpoHHbIH // IBC
OpaiitPexxum moctyma: https://biblio-online.ru/bcode/442306

3.2.2 JlomoaHuTeabHAas1 yueOHAs IUTEPATypa

1. MarepuanoBeneHue U TeXHOJOTHs MatepuajioB. B 2 4. Yacte 1 : ydeOHUK Ans
cpenHero npodeccruoHaapHOro odpasosanus [DnekTponnsblid pecype]/ I'. I1. @erucos [u np.] ; mox
penakuueii I'. I1. ®erricoBa. — 8-e u3x., mepepad. u non. — Mocksa : M3narenascTso FOpaiit, 2019.
— 386 c¢. — (IIpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-09896-9. — Tekcrt
snextponnslii // IBC KpaiitPexum nocryna: https://biblio-online.ru/bcode/442414

2. MarepuanoBpeneHue M TEXHOJOTHs MartepuajioB. B 2 4. Yacte 2 : y4eOHUK Ans
cpenHero npodeccruoHaapbHOro odpasosanus [dnektponnsblid pecype]/ I'. I1. @erucos [u np.] ; mox
penakuueii I'. I1. ®erricoBa. — 8-e u3x., mepepad. u non. — Mocksa : M3narenascTso FOpaiit, 2019.
— 389 ¢. — (IIpodeccuonanbhoe obOpazoBanue). — ISBN 978-5-534-09897-6. — Tekcrt
snextponnslii // IBC KOpaiitPexum noctyna: https://biblio-online.ru/bcode/442415

3.2.3 OpuuuanabHbie, CIPaBOYHO-0HOIHOrpaduueckue H NepUOAHYECKHE H3IAHUSA

a) opuyuaivrsle uzoanus:

1. OCT 493-79 Bpownssl 6e3onopsiHAbIe HuTeliHbIe. Mapku [Tekcr]. — Been. 01.01.1980.
Bzamen I'OCT 493-54. — M.: U3narenbctBo cTanmapTos, 2000. — 1, 11 c.

2. I'OCT 613-79 bponssl onoesinHbie auteinble. Mapku [Tekcr]. — Been. 01.01.1980.
Bzamen I'OCT 613-65. — M.: U3narenbctBo ctanmapTos, 2000. — 1, 11 c.

3. I'OCT 804-93 Maruuii mepBUYHBIN B 4yImKax. TexHudeckue ycimoBus [Tekcrt]. —
Bsen. 01.01.1997. Bzamen I'OCT 804-72. — M.: UT1K UznarenbcTBo cTangaptTos, 2004. — 11, 5 ¢.

4. I'OCT 859-2001 Menb. Mapxku [Tekct]. — Been. 01.03.2002. Bzamen ['OCT 859-78.
— M.: UTIK UzaarenscTBO cranaaptos, 2003, — 11, 5 c.

5. I'OCT 1583-93 CnnaBbl amoMUHNEBbIE TUTEHHBbIE. TexHuueckue yciaosus [Teker]. —
Bsen. 01.01.1997. Bzamen I'OCT 1583-89. — M.: UTIK MzparenscTBO cranmaptos, 2003. — I, 25 c.

6. I'OCT 2856-79 CnnaBsl MaraueBbie nutelinbie. Mapku [Tekcr]. — Been. 01.01.1981.
Bzamen I'OCT 2856-68. — M.: U1K UznarenbcrBo ctangapTos, 2000. — 1, 4 ¢.

7. I'OCT 4784-97 AnromMuHMI W CIUIaBbI AJIOMUHUEBBbIE aedopmupyembie. Mapku
[Tekct]. — Bea. 01.07.2000. Bzamen 'OCT 4784-74. — M.: UTIK UsnarenscTBO cTangaptos, 2001,
-1 19¢c.

8. I'OCT 5017-2006 Bbpon3wsl o5oBsiHHBIE, OOpadaTbiBacMble HaBlieHHEM. Mapku
[Texcr]. — Been. 01.01.2008. Bzamen 'OCT 5017-74. — M.: Ctannaptuadopm, 2007. — 1, 8 c.
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9 I'OCT 11069-2001 Anromunuii nepsuunbiii. Mapku [Tekcr]. — Been. 01.01.2003.
Bzamen I'OCT 11069-74. — M.: UTIK UznaTenbcTBO cTangaptTos, 2004. — 1, 9 ¢.

10. I'OCT 14113-78 CmnaBbl amoMHHHEBbIE aHTH(pUKIHOHHbIE. Mapku [Tekcrt]. —
Been. 01.01.1980. Bzamen I'OCT 14113-69. — M.: U1K HU3garenscTBO ctanmapTos, 2003. — 1 4 c.

11. I'OCT 14957-76 Cnnaeel marHueBble nedopmupyembie. Mapku [Tekcr]. — Bsen.
01.01.1978. Bzamen I'OCT 14957-69. — M.: U1K U3narenbcTBO cTangapTos, 2004. — 1, 4 ¢.

12, TOCT 15527-2004 CruiaBel MeOHO-LIMHKOBBIE (JaTyHHU), oOpadaTbiBacMbie
naBnenueM. Mapku [Tekcr]. — Bsem. 01.07.2005. Bzamen I'OCT 15527-70. — M.: HUIIK
HznarenscrBo cranaaptos, 2004, — 1, 12 ¢.

13. I'OCT 17711-93 CnnaBbl MenHO-IIMHKOBBIE (aTyHu) juteiable. Mapku [Tekcr]. —
Bsen. 01.01.1995. Bzamen I'OCT 17711-80. — M.: UTIK H3natenscTBO ctanmaptos, 2002. — 1, 8 c.

14. I'OCT 17746-96 Turan ryOuateii. Texuudeckuwe ycnmosusi [Texcr]. — Baen.
01.07.2000. Bzamen I'OCT 17746-79. — M.: U1K HUznarenbcTBo cTangapTos, 2000. — 1, 8 ¢.

15.  TOCT 18175-78 Bbponssl 0Oe3onoBsiHHBIE, OOpadaThiBaeMble HaBIeHHEM. Mapku
[Texkct]. — Bren. 01.01.1979. Bzamen I'OCT 18175-72. — M.: UIIK H3gaTensCcTBO CTaHAAPTOB,
2000. -1, 9 c.

16. I'OCT 19807-91 Turan u criaBbl TUTaHOBBIE nedopmupyembie. Mapku [Tekct]. —
Bsen. 01.07.1992. Bzamen 'OCT 19807-74. — M.: UTIK U3znarenscTBO cranaapTos, 2000. — 1, 4 ¢.

17. I'OCT 380 — 71 YrnepomucTasi OOBIKHOBEHHOT'O Ka4eCTBa

18. I'OCT 1050 — 74 Yrnepoaucrasi KaueCTBEHHAsI

19.  T'OCT 4543-71 JlerupoBaHHas, KOHCTPYKLIMOHHAs, KaueCTBEHHAs, PECCOPHO —
NPy >KUHHAS

20.  T'OCT 1435 — 74 Yraeponucras HHCTpyMEHTaJIbHas

0) cnpasouno-oubdIUOZpaApUUecKue uzOanusL:

1. Peszanne marepuanos. Pexymmit tHCTpyMeHT B 2 4. Yacth 1 : yueOHUK A CpeHero
npodeccruonanbHoro odpasoBanusi| daexkTpoHHbl pecype] / A. I'. Cxuptnanse [u ap.] ; moa oOmei
penakiueir H. A. UemOopucoBa. — Mocksa : HM3marensctBo IOpaiir, 2019. — 263 ¢. —

(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02278-0. — Tekcr : anekrponHsii // DbC
FOpaiitPexxum nocryna: https://biblio-online.ru/bcode/437795

8) nepuoouvecKue U30aHus;:

1. Hayuno-TexHuueckuii xxypHai «Bonpocsl matepuanosenenus» - 2000 — 2019. - Nel-
4. Pexxum moctyma: http://www.crism-prometey.ru/science/editions/archives-VM. aspx

3.2.5 MeToanueckne yKa3aHusi AJis1 00y4AKMHUXCH MO0 0CBOEHHI0 JHCUHILIHHBI:

I. HposmoBa A.O. Meronuyeckue yKazaHus [UIs JTa0OPATOPHBIX 3aHATHH 1O
muctuuinae  OI1.02.  MarepuanoBeneHiue i CTYAEHTOB O4HOW (opmbel  oOydeHHs 1O
cnenuanbHOCTH  15.02.06 MOHTa)k M TeXHUYECKas SKCIUIyaTalus XOJOAWUIbHO-KOMIIPECCOPHBIX
MaIluH U YCTaHOBOK (Mo orpacisiM) (0a3oBasi MOATOTOBKA).- [DIEKTPOHHBINA pecypc] — PriGHOE,
2019. - Pexxum gocryma: http://portal-drti.ru

2. HposnoBa A.O. Metoaudyeckue yKa3aHUs sl CaMOCTOSITENBHBIX padoT 1o
muctmuinae  OI1.02.  Marepuanosenenue sl  CTyAEHTOB O4HOW (opmbl  oOydeHus 1o
cnenuanbHOCTH  15.02.06 MOHTa)k M TeXHUYECKass SKCIUIyaTalus XOJOAWUIbHO-KOMIIPECCOPHBIX
MaIliH U YCTaHOBOK (o orpacisiM) (0a3oBasi MOATOTOBKA).- [DIEeKTPOHHBINA pecypc] — PriGHOE,
2019. - Pesxum noctyma: http://portal-drti.ru

3.2.4 Pecypchl HHPOPMALIMOHHO-TEIEeKOMMYHUKALINOHHOU ceTH «MHTEepHET»
1. becrunaTHeiioOpa3oBaTeNbHBIN pecypc «MarepuanoseneHue»

http://www.materialscience.ru/

3.2.6 Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHH, HCIOJb3YEMBIX NIPH O0CYIIECTBJICHUH
00pa3oBaTeIbHOr0 Npouecca, BKJAKYAas MepeyeHb JHLEH3HOHHOI0 POrPpaMMHOTI0
o0ecreyeHusi 1 HHPOPMALIHOHHBIX CIIPABOYHBIX CHCTEM
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llepeuens unpOpMAyUOHNBIX MEXHON0UT, UCNONBIYEMBIX 8 YUeOHOM npoyecce

HaumenoBanue
NPOrpaMMHOIro Ha3uavenue
o0ecrnieueHust
O6pazosarenbHbiii moptan JIPTU noctpoen Ha oOy4varomei
BUPTyaIbHOU cpene Moodle u mocTymeH 1o aapecy www.portal-diti.ru U3
00O TOYKH, UMEIOIIEH MOAKIIoYeHre K ceTh MIHTepHeT, B TOM
" guce u3 jJokansHoit cetu JIPTU. Ob6pasosarensrbiii mopran JIPTU
OOpasoBarenbHbIil  MTOPTAN .
Moodle MOIXOUT KaK JJIsI OpraHu3anuu online-kJiaccoB, Tak U AJist

TPaIMIMOHHOr0 00yueHwust. [opTan pasmeneH Ha OTKPBITYIO»
(oOI1enOCTYITHYIO) M «3aKPBITYIO» YacTH. JIOCTyN K 3aKPBITOM YacTH
OCYIIECTBIISIETCS MTOCTIE MPEIbSIBICHUS TIEPCOHANBHON Maphl «JIOTHH-
napoJiby. MPENOaaBaTeIeM UK CTYIEHTOM.

DNeKTPOHHO-OMOIHOTEUHAS
cucrema JIPTHU ®I'BOY BO
«AT'TY»

OOGecneynBaeT AOCTYII K JEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM
U31aTENbCTB, JOCTYI K 3JIEKTPOHHOMY KaTaJIOry KHUT, TPyAam
npernoaasarenel, yaeOHo-meTonudeckum paspadorkam JIPTH,
NEPUOAUICCKUM U3TAHUAM.

Bozmoxcnocms docmyna K 91eKmponHO-0UOIUOMEYHBIM CUCEMAM

HanmenoBanue
JIEKTPOHHOI0 pecypca,
aapec caMra

HazHauenue

OBbC «YHusepcurerckas
oubnuoreka on-line»
http://biblioclub.ru/

@onn OubmmoTekn HacuuTBHIBAeT u3naHust Oomee 160 kpymHEHIIMX
COBPEMEHHBIX H3/1aTENIbCTB, BBIMYCKAOMINX YIeOHYI0, HAYYHYIO U HHYIO
autepatypy. Karamor «YHuBepcuterckoii OMOMMOTEKM  OHJANH»
comepuT: HoBeWmme rpudoBaHHbIE yueOHMKM U y4deOHblE mocoOus;
HAYYHYIO, HAYYHO-TIOMYJSIPHYIO,  XYAOXKECTBEHHYIO  JIUTEPATypy,
oOy4aromme MyJbTUMEINA, CXEMbI, TECThbI, TPEHAKEPHI, NPE3CHTALHH,
KapThl W PENPONYKIHMH, SKCKIIO3UBHBIE HW3JATEIbCKHE KOJIJICKIIHH,
BKJIFOYAOII[ 1€ BOCTPEeOOBAaHHYIO JUTEPATYPY I'YMaHHUTAPHOM,
COLUAJIBHOM, IOPUANYECKON, TEXHUYECKON M SKOHOMUYECKON TEeMAaTHK.
HNmeercss mporpamma «JleTekTop Ijiaruatra», MO3BOJSIIOIIAS BBISIBIATH

HApyIIeHWss aBTOpPCKUX mpaB B MHtepHere. Pabora wmoxer
OCYIIECTBIIATHCS U3 JIFOOOTO MeCTa, B KOTOPOM HUMEETCsl NOCTYI K CEeTH
HurepHer.
2bC @onn IbC «FOpaiity — 310 Oonee S000 HauMeHOBaHMI YUCOHUKOB U
Opaiithttps://www.biblio- y4eOHBbIX TOCOOHIA ISl BCEX YPOBHEH MpodecCHOHaTbHOTO 00pa3oBaHHUs
online.ru OT BEAYIIUX HAYYHBIX LIKOJI C COOIOIeHuEM TPpeOOBaHUI HOBBIX

®I'OC.B 2bC npucyTcTByeT BO3MOXKHOCTb. HHAUBUAYAIbHOTO
HEOrPAaHUYEHHOTO IOCTYTIA MOJIb30BATENeH K COAEPKIMOMY U3 JIF000M
TOYKH, B KOTOPOU UMeeTCs NMOAKIoUeHne k cetu MuTepHer;
OJIHOBPEMEHHOI'0 MHIMBUYaJIbHOTO JOCTYIA MOJIb30BaTeNnel K
COIEPKUMOMY B cOOTBETCTBUH ¢ TpeboBanmsimMu OI'OC;
MOJTHOTEKCTOBOTO MOMCKA MO COAEPIKUMOMY, POPMHUPOBAHUS
CTaTHUCTUYECKUX OTYETOB MO nosb3osatesnsm. Usnanus B 9bC
NPEACTABIICHBI C COXPAHEHHEM BU/Ia CTPAHUI] (OPUTHHAIBHON BEPCTKH).

9BC uzmarenbcTBa
«JIaapyhttps://e.lanbook.com

OBC BkirouaeT B cebst Kak 3JIEKTPOHHBIC BEPCUU KHUT U3ATENbCTBA
«JlaHBY M OPYTUX BEOYLINX U3AATEIBCTB YIEOHON JIUTEPATYPHL, TAK U
SJIEKTPOHHBIE BEPCUU NMEPUOINYECKIX W3JaHUI 110 €CTECTBEHHBIM,
TEXHUYECKUM U 'yMaHUTapHBIM HayKaM.

IIpenocTasisieT BO3MOKHOCTb KPYTJIOCYTOYHOIO AUCTAHLIMOHHOTO
WHIMBUYAJIbHOTO MOJIb30BAHMS IS KAXKIOT0 00yUaroImerocs: u3 Jiro0on
TOYKH, B KOTOPOM UMeeTCs JOCTyI Kk cetu MHTEepHeT, aapec B ceTn
HuTtepHeT, ¢ BO3MOXKXHOCTBIO IPOCMOTPA U CKAYMBAHMS HA CATE B OH-
naiH pexxume. Ilpegocrasisier npaBo AOCTyNA K OTAEIbHBIM
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HaunumeHnoBauue Ha3Hauenue
JIEKTPOHHOI0 pecypca,
aapec camra

KOJUIEKLIMSIM, B YaCTHOCTUTAKUM, Kak « MH)KeHEpHO-TeXHUYECKUe HayKU
— UsparensctBo Jlanby, «Mupopmarnka — M3naTenscTBo Jlanby,
«®Puskynbrypa u Cropt — U3narenscrBo @usndeckas KynbTypa» 2bC
Jlans.

llepeuens nuyen3uonnoeo y4edHo20 NPoCpAMMHO20 00ecneyenls

HaumeHoBaHHe NporpaMMHOro obecrneyeHus Hasnauenmne
KOMITAC-3D V15 Y4eOHbII KOMILIEKT TIPOrPaMMHOTO
obecneuernnss KOMITAC-
3DV15.1IpoexkTupoBaHue U KOHCTPYUPOBAHUE B
MAIIHHOCTPOCHHH.
ABBYY FineReader 8.0 CorporateEdition CucremMa ONTHYECKOrO pacro3HaBaHUs TEKCTa
. [Iporpamma it MPOCMOTPA SIEKTPOHHBIX
STDU Viewer porp AT TP P P
JOKYMEHTOB
GoogleChrome, Opera Bpaysep
. I'padnyeckue, MHTEPAKTUBHBIC, MHOT0331a4HbIE
Windows NT pac ’ P ’ A
OIEePaTHUBHBIC CHCTEMBI Kopriopaunu Microsoft
Dr.Web AHTHUBHUPYCHBIE TPOrPAMMHBIE POy KTHI

[TpunoskeHust — opUCHBIE PENAKTOPBI IS
paboThI C TEKCTOBBIMU IOKYMEHTAMH,
MicrosoftOffice 3JIEKTPOHHBIMU TaOIULIAMH, 3JIEKTPOHHBIMHU
COOOIIEHUSIMH, Oa3aMH TaHHBIX,
n300paKEHUSIMH U T 1.

Ob6pazoarenpabiii noptan JIPTU ®I'BOY BO

Moodle
«AT'TVY»
7-zip Apxusartop
llepeuens unopmayuoHHvIX CHPAGOUHBIX CUCMEM
Haunmenoanune UCC Ha3Hnauenue

Conep:xuT poccuiickoe U perHOHaNbHOE 3aKOHOAATENbCTBO
cyneOHyI0 MPaKTHKY, (UHAHCOBBIE U KaAPOBBIE
KOHCYJIbTAIMH, KOHCYJIbTAIIMH AJIs1 OFOIKETHBIX

HNCC «KoHcynbTaHT +» OpraHu3aLil, KOMMEHTapUHN 3aKOHOATENbCTBA, (POPMBI
JOKYMEHTOB, IPOEKTbl HOPMAaTUBHBIX MPABOBBIX AKTOB,
MEKAYHAPOAHBIE TPABOBBIE AKTHI, MPABOBBIE AKTHI MO
3APABOOXPAHEHUIO, TEXHUYECKUE HOPMBI U IPaBUJIA

2

Ceenennst 00 0O0HOBNIEHNN HH(POPMAILTMOHHOTO o0ecTiedeHnst O0yUeHHsI TPEICTABICHBI B
nokanbHo# cetn JIPTHU mo ampecy: \Base\\192.168.10.10\mnsi obmena mo ndarry\UT B

ofydeHuu
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4. KoHTpOJIb 1 OLIeHKA Pe3yJIbTATOB OCBOCHUSI AUCHHUILIHHBI

KOHTpOJIb H OLEHKA PE3YJIbTaTOB OCBOCHUA JUCLHUINIMHBI OCYIIECTBIIACTCA NPEMOAABATCIIEM B

mpouecce MpPOBEIEHUs JTaDOPAaTOPHBIX 3aHATHIH, ONpOCa, IMPOBEPKH pELIEHUs 3a1ad, a TaKxke

BBIMOJIHEHHS OOYHAIOIIMMHCS HHANBUAYAIbHON TBOPUECKOH padoThl.

PesyabTaThl 00yyeHus
(ocBOEHHbIE YMEeHHUsI, YCBOCHHbIE 3HAHHUS)

(I)OprI H METOAbI KOHTPOJIA H
OLIEHKH Pe3yJIbTATOB 00y4YeHusl

Ymenusn:

pacro3HaBarb u KJIacCU(pUIPOBATD
KOHCTPYKIHUOHHBIE U CBIPbEBBIC MaTCpualibl I10
BHEIIHEMY BHJy, TPOUCXOKICHHUIO, CBOMCTBAM,

onpeac/siTb BUABI KOHCTPYKIUOHHBIX MaTCPHUAJIOB,

BBIOMpPATh MaTepHajbl IJsl KOHCTPYKLHH IO HX
HA3HAYECHMIO U YCIOBUSIM HKCILTyaTaluy,

MIPOBOAUTD
MaTEpPHAJIOB,

HUccjaeaoBanus u HUCIIbITAHUA

PaCCUUTBIBATE U HA3HAYATh ONITUMAJIbHBIC PCXKUMBI
pe3aHsbs;

3Hauus:

3aKOHOMEPHOCTH IPOLECCOB KPHUCTALIM3ALNA U
CTPYKTypOOOpa30OBaHUsI METAJUIOB W CIUIABOB,
OCHOBBI HX TepPMOOOPaOOTKH, CIOCOOBI 3aIIUThI
METAJUIOB OT KOPPO3HH;

MaTCPHAJIOB IJId MPUMEHCHUS B IIPOU3BOACTBE,

CTPOGHHME U CBOWCTBA METAJLIOB,
HCCJICIOBAHMUS,

METOAbI HUX

KJaCCU(PUKALIMIO  MaTepPHaJoB,
CIJIABOB, UX 00JIACTH NPUMEHEHHS,

MCTaJIJIOB u

METOUKY pacueTra ¢ Ha3HA4YeHUs
pe3aHus il pa3IMYHBbIX BUIOB padoT.

PEKHUMOB

TekyLnii KOHTPOJIb:
WHAWBUIYATbHBIN U (POHTATIBHBIN
OMpOC B XOJ1€ ayAUTOPHBIX 3aHATHIA,
KOHTPOJIb BBITTOJTHEHHSI
WHIUBUYAIbHBIX 3aJJaHUH,
pelueHue 3a1ad,
BBITNIOJIHEHUE TECTOBBIX 3a/laHUH,
nabopaTopHbIX paboT
IIpomexyTo4yHas aTTecTauus:

e xnaccupuxamuro W CrOcOOBl  MOJy4EHHS
KOMITO3UIIMOHHBIX MATEPHUAJIOB, nnbdepeHIMPOBAHHbIH 3a4eT
® TIPHUHIUIILI BBIOOpA KOHCTPYKLHMOHHBIX
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S. PCKOMCH)_]aHI/II/I Mo peajqu3auvu JUCHUILJIMHDbI 1JiI1 HHBAJHUA0B U JHUI[ ¢ OrPAHUYECHHBIMHU
BO3MOKHOCTAMH 310POBbA

5.1 Haanuue COOTBETCTBYIOIIHMX YCJAOBHH PeaJU3allUH JHCIHILIHHbI

Jdnsa ofyuarommxcst W3 4YHhCla WHBAIMAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbSI HAa OCHOBAHMHM MHCBMEHHOTO 3asBJICHUS JUCLHUIUIMHA PEATN3yeTcs C y4eToM
0COOEHHOCTEH TCUXO(PU3NIECKOTO pPAa3BUTHS, WHAMBHUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS
30pOBbsl (Hajiee - MHAUBUAYAIBbHBIX ocoOeHHOocTel). ObecnieunBaeTcs COONMIOACHUE CISTYIOIINX
o0mux  TpeOOBaHWI: HWCHOJB30OBAHHWE  CHELHUATBHBIX TEXHMYECKHX  CPEACTB  OOyUYeHHs
KOJUICKTHBHOTO W WHAMBHAYAJIbHOTO TMOJB30BAHMS, MPEJOCTABICHUE YCIYr ACCHUCTEHTA
(IOMOIIHMKA), OKa3bIBAIOIIETO TAaKOMy OOyYaroIeMycsi HEOOXOAMMYI0 TEXHHYECKYH) TOMOIIb,
o0ecriedeHne TOCTyMa B 30aHUSI U ITOMELICHHUS, I7Ie MPOXOAUT YUeOHBIH MpoLEece, IPyTrue YCIOBHS,
6e3 KOTOPBIX HEBO3MOXKHO WJIN 3aTPYAHEHO OOy4eHHE 110 TUCIUILIHHE.

5.2 O0ecneuyenne codI0AeHUs1 O0IIUX TPeOOBAHUH

HpI/I peamu3aliii AUCHUILJIMHBI HAa OCHOBAHUHW TMMHMCBMCHHOTO 3asABJICHUA O6yLIaI'OH.[eFOC5I
obecrieunBaeTcss COOMIOCHUE CIEAYIOMUX OOmuX TpeOOBaHUN: TPOBEACHUE 3aHSATHH IS
CTYACHTOB-UHBAJIMAOB U M3 YHUCJIA JUL C OIpaHUYCHHBIMHU BO3MOKHOCTAMH 300POBbs B OI[HOfI
AyaAUuTOPUU COBMECTHO C O6yLIaI'OH_II/IMI/IC$I, HE UMCIOIIUMHA OTIPAHUYCHHBIX BO3MOXKHOCTEN 3A0POBbA,
€CITH 3TO HE CO3[aeT TPYAHOCTEH st OOYYaOUIUXCs; MPUCYTCTBHE B ayAUTOPUM ACCHCTEHTA
(accuCTEeHTOB), OKa3bIBAKOMIEro(MX) 00YHAIMUMC HEOOXOMUMYI0 TEXHHUYECKYIO MOMOIIb C YIETOM
HUX HWHAUWBUAYAJIBbHBIX OCO6€HHOCT€I>1 Ha OCHOBAHHMH IIMCBMCHHOI'O 3asiBJICHHUA, I10JIb30OBAHUC
HeO6XOI[I/IMbIMI/I O6yLIaI'OH_II/IMC$I TEXHUYCCKUMU CPEACTBAMU C YYETOM HX HHAWUBUAYAJBbHBIX
OCOOEHHOCTEH.

5.3 JloBepenue wuHpopmManuu 10 CcBeAeHUS] O0YYAIHUXCA € OrpPaHHYeHHBIMH
BO3MO’KHOCTSIMH 310POBbS1 B IOCTYIIHOH 1JIs1 HUX (popme

Bce noxanbhble HopmaTuBHble akThl JJPTU ®I'BOY BO «AI'TY» uiau ronoBHOro By3a 1o
BONPOCAM peaTM3alNy AUCLUILTHHBI IO JAHHOM MporpamMme JOBOASTCS A0 CBENEHUS O0yJaroIuXcs
C OrpaHMYEHHBIMHI BO3MOKHOCTSIMH 3/10POBBsI B TOCTYITHOH JUIst HUX (opMe.

5.4 Peanu3aumsi yBeJH4YeHHs] NPOAOUKHTEIbHOCTH MNPOXO0KACHHS HNPOMEKYTOYHOH
ATTECTALIMH MO OTHOIIEHHI0 K YCTAHOBJEHHON NPOJO/IKHUTEJBHOCTH 1Js1 00y4Yaromerocst ¢
OrPAHHYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[IponoOIKUTENPHOCT MPOXOXKACHUS TMPOMEXKYTOYHOH aTTeCTAllMM [0 OTHOLIEHHIO K
YCTAHOBJIEHHOH MPOAOIDKUTEIBHOCTH YBEJINYHBAETCS IO MUCbMEHHOMY 3asIBJIEHHIO O0YYaroIerocs
C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3[IOPOBBS, MPONOJUKHTENBHOCTh 3K3aMeHa W (WIN) 3adera,
NPOBOJUMOIrO B IHUCBMEHHOW ¢opme, yBenuMuuBaeTcs He MeHee dwem Ha 0,5 waca;
MPOAOKUTENILHOCTh TOATOTOBKM OOy4aromerocss K OTBeTy Ha Jk3amMeHe u (wim) 3adere /
i depeHIMPOBAaHHOM 3adeTe, NMPOBOAMMBIX B YCTHOH (opme, — He menee ueM Ha 0,5 dHaca,
MPONOJIKUTEIBPHOCTh OTBETA OOYYAIOIIErocsi MPH YCTHOM OTBETE YBEIMUMBAETCS He Ooyiee ueM Ha
0,5 gaca.
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6. OdpazoBarenbHble TexHOJT0rHU. UHTepakTHBHBIE opMBI 00yUeHHS.

JlMcUMIUIMHA peann3yercs B paMKaX KOMIIETEHTHOCTHOH Moaesu 0OydeHusI.

KomnerenTtHocTHast Mopenb OOy4YeHHs] OTHOCHUTCS K MOZAENSIM AaKTHUBHBIM, TaK Kak
NpPenoaBaresib 1 OOyYArOIIUHCS BBICTYNAIOT PaBHBIMH CyOBEKTAaMH y4eOHOro MpoLecca, UMET
CBOM 3371a4¥ M OTBETCTBEHHOCTh, HO O0OBETUHEHBI EAMHON 00pa30BaTEIBHON LENbIO.

Ucnonp3dyeMble B paMKax peaju3aluyd JaHHOH Mozenu o0pa3oBaTeNbHbIE TEXHOJOTHU
NPEATOoaraloT MPUMEHEHHE aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHITHIA.

3amayaMy aKTHBHBIX U HHTEPAKTUBHBIX (POPM MPOBENEHUS 3aHITHH SBISTFOTCS:

— AKTHUBM3ALMs [03HABATEIbHON U MBICIUTENbHON NeATENbHOCTH CTYI€HTOB,

— YCBOEHHE CTyJIeHTaMH yueOHOro MaTepraia B KaueCTBE aKTHBHBIX YYaCTHUKOB,
— pa3BHUTHE HABBIKOB peIEKCUH, aHAJIN3a U KPUTHYECKOTO MBILIICHUS,

— YCWJICHHE MOTHBALMHU K M3YYEHUIO AUCLUIUIUHBI U OOYYEHHUIO B LIEJIOM,;

— cozganue OJaronpuAaTHON atMocephl Ha 3aHATHH;

— pa3BUTHE KOMMYHHUKaTHBHBIX KOMIIETEHIINI Y CTYA€HTOB;

— Pa3BUTUC HABBIKOB BJIAJCHHUA COBPEMCHHBIMU TCXHUYCCKHUMU CPEACTBAMU U TCXHOJIOTUAMU
00paboTku uHpOpMaLuy,

— (dopmupoBaHHEe U pa3BUTHE CIOCOOHOCTH CAMOCTOSITENIbHO HAXOOUTh WH(POPMALUIO U
ONpENENATh YPOBEHb €€ TOCTOBEPHOCTH,

— UCIONB30BaHUE 3JIEKTPOHHBIX (OpM, 00ECHEeUMBAIOIIMX YETKOE YIPaBICHHE Y4YeOHBIM
MPOIIECCOM, NOBBIEHHE OOBEKTUBHOCTH OLICHKH PE3YJIbTATOB OOYUEHUS CTYIEHTOB,;

— mnpubmwkeHue ydeOHOro mporecca K  yCjaoBusM — Oynaymiei  nmpodeccroHalbHON
IeSITeIbHOCTH.

Takum 00pa3oM, akTUBHOE U WHTEPAKTHBHOE OOyYEHHE MO3BOJISIET PelaTh OIMHOBPEMEHHO
HECKOJIbKO 33/a4, TJIABHON U3 KOTOPBIX SIBJISETCS Pa3BUTHE KOMMYHUKATUBHBIX YMEHUIN U HABBIKOB.
JanHoe oOydeHHWe MOMOTaeT YCTAHOBJICHHIO 3MOIMOHANBHBIX KOHTAKTOB MEXKAY YYAITUMHUCS,
obecrieunBaeT BOCIHTATENIBHYIO 3a/Jady, T[OCKOJNBbKY mpuydaer padoTath B  KOMAaHJE,
MPUCITYITUBATHCS K MHEHHIO CBOMX TOBApHIIEH, 00eCmeYrBaeT BBICOKYIO MOTHBALIUIO, MPOYHOCTH
3HaHWH, TBOPYECTBO W (hAHTA3UIO, KOMMYHHKAOETbHOCTb, AKTHBHYIO JKU3HEHHYIO MO3HUIIHIO,
[EHHOCTh  WHIAWUBUAYAJbHOCTH, CBOOONY  CAaMOBBIPAXKEHUS, AaKIEHT Ha  JeITENbHOCTD,
B3aMMOYBAKEHUE W JI€MOKPATUYHOCTh. MCHoONb30BaHHE AKTHBHBIX U WHTEPAKTUBHBIX (OPM B
npouecce 0Oy4YeHHsI, KaK MOKa3bIBaeT MPAKTHKA, CHUMAET HEPBHYIO HArPy3Ky OOy4arOIUXCs, JaeT
BO3MOYKHOCTb MEHSITh (DOPMBI UX NESITEbHOCTH, MEPEKITI0YaTh BHIUMAHUE HA Y3JIOBBIE BOIMPOCHI
TEeMBbI 3aHATHH.

IIpu npoBeneHUU 3aHATUH MIAHUPYETCA HCMOJIb30BATH TAKUE AKTUBHBIE U WHTEPAKTUBHbBIC
(bOpMBI, KaK HHTEPAKTUBHBIC JICKIIHOHHBIE U TIpaKTHUecKue 3aHsTusi ¢ npumenenueM UKT, aymnuo-
U BUIEOMATEPUAJIOB, YTCHHE WHTEPAKTHBHBIX U MPOOJEMHBIX JIEKIUN; MPOBEACHUE TPYINOBBIX
OUCKYCCUM, JAEJOBBIX M pPOJEBBIX WIP, NPUMEHEHHE METONAa IPOEKTOB, KEHC-TEXHOJIOTHUH,
OUIAKTUYECKUE UTPBI U JP.
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IMPUJIOKEHUE 1

TeMaTuuyecKuil IVIaH U COepPKaHMe TUCHMILIUHBI «MaTepuaioBereHune»
JJISl CTYACHTOB 32049HOM (pOpMBI 00yUeHH S

HaumenoBaHue pa3jieiioB u
TeM

Conep:xanue yueOHOro MarepuaJa,
J1a00paTOPHBIX 3AHATHH, CAMOCTOATEILHON Pad0oThI 00yYAOINXCS

O0Lem
4acoB

YpoBenb
OCBOEHHA

1

2

4

BBenenue

Conep:kaHue JEKIHOHHOTO MaTepuaJa:

Hcropuyeckne CBeACHHS O 3HAUYCHWHM METAUIOBENCHUS M TEPMHUYECKOH 00paboTKu B
COBEPIICHCTBOBAHUY CBAPOYHOTO MTPOU3BOJICTBA.

Ponb oTeuecTBEHHBIX U HHOCTPAHHBIX YUYCHBIX B CTAHOBJICHUU U Pa3BUTUN MCTAJIJIOBCACHUA U
TepMHYECKOH 00pabOTKH Kak 001aCTH HAYKH UTEXHOJIOTHH.

3HaueCHUE METAJUIOBEJCHUS W TEPMUYCCKOW OOpaOOTKH B PEIICHHH BOIPOCOB TOBBIIICHHUS
HaACXKHOCTHU U JOJITOBCYHOCTHU CBAPHLIX COG,Z[I/IHGHI/Iﬁ Ipu CO3AaAHUHN COBpeMeHHOI\/'I TEXHUKMU..

Pazgen 1. Crtpoenne mu
CBOIiCTBA YN CTHIX METAJLJIOB U
OCHOBHbI€ METO/bI
HCCJIeI0BAHMS CTPOEHUA
METAJIJIOB M CILIABOB

Copep:xaHue JeKIMOHHOI0 MaTepuaJa:

Mertamibl U X PU3NKO-MEXaHUUECKHE CBOMCTRA.

ATOMHO-KPUCTAJUINYECKOE CTPOSCHHE METAILIOB.

THunbl KPUCTAIITMYECKUX PELIETOK.

[lepuon, 6a3uc, KOOpAMHAIIMOHHOE 4YMCIO pewmeTkd. Kpucramiorpadguueckoe o0o3HaueHHE
ATOMHBIX TIJIOCKOCTEHW W HaIpaBJICHUI.

Tunpl XUMHYECKUX MEKATOMHBIX CBSI3€H B TBEP/BIX TelaX.

MerTannnueckoe COCTOSTHUE TBEPABIX TEIl.

Wneanbuble kpucTtamuibl. CTpoeHHE peaTbHBIX KPHCTAIIIOB.

Toueunsle, TUHEITHBIE U TOBEPXHOCTHBIE AEPEKTHl AaTOMHO-KPUCTAJUTMUECKOTO CTPOCHHS.
Jlucrnokanuu KpaeBble (JINHEHHBIC), BAHTOBBIE, CMEIIIAaHHBIC.

Mo3zanyuHas CTpYKTypa 3epeH KpUCTaUIU3aliH.

MoaudunupoBaHue.

BnusiHue ycnoBuil KpuCTaIM3allid Ha BEIWYMHY U (OpPMY MEPBUYHBIX 3€pEH METAILIOB.
Kuneruka kpucTamm3amm.

CtpoeHnue u 1eeKThl METAIUTMUYECKOT O CIIUTKA.

JlabopaTopHble 3aHATHSA:

Jlaboparopnast pabora No 1 MeToip1 u3MepeHust TBEpAOCTH

CamocrosiTesbHas padora:

Cocrapnenue Tabauipl « TUITBI KPUCTATUIMYECKUX PEIIETOK)
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Paznea 2. OcHOBBI Teopum

KPUCTAJJIM3AllUN METAaJLlJIa

Conep:xaHue JIEKIIHOHHOT0 MaTepuaJa:

[Ipoueccsl 3apokaeHNS U pOCTa KPUCTAIIIOB.

KoHneHTpannonHoe nepeoxaaxIeHue cruiaBoB. MoauuirpoBaHue.

Bnusinue ycnoBuil KpuCTalIM3allid Ha BEIUYMHY W (OpPMY MEPBUYHBIX 3€pEH METAILIOB.
Kuneruka kpucramimzamnum.

JleHApUTHBIH MeXaHuU3M pocTa KpuctauioB. CTpoeHWE U CTPYKTYpPHBIE Je(EKTHI
METaJUIMYECKOT0 CIIUTKA.

X¥MHUYECKasi HEOJTHOPOIHOCTh METalla IIBa.

VcnoBusi BO3HMKHOBEHHUS XMMHUYECKOW HEOAHOPOJHOCTU. 3aBUCUMOCTb XHUMHYECKOM
HEOJAHOPOJHOCTU OT CKOPOCTH OXJIAXKICHHUS.

Bnusinue nerupoBanusi MeTaia Ha XUMHUYECKYIO0 HEOAHOPOJAHOCTh KPUCTAJIIOB.
Bo3HuKHOBEHME HANPSHKEHHOTO COCTOSIHUS B 3aBEPILAIOIIECH CTaIMA KPUCTAIIN3ALIMH 11IBA.
['opsiune TpemuHbl 1 OCHOBHBIE IPUYMHBI X BO3HUKHOBEHUs. OTpHULIaTENbHAS POJIb MPUMECEH
(P, S u 1p.) B CKIIOHHOCTH MeTaJuIa IMBa K 00Pa30BaHUIO TOPSYMX TPEIIHH.

JlaboparopHble 3aHATHSA:

Jlaboparopnas pabota Ne 2 MakpoaHnanu3 u 1e(heKTOCKOIUS METAIIJIOB

CamocTrosiTesibHasi padora:

Pazpabotats pedepar u mpeseHTanuo no reMe«BO3HUKHOBEHHE HANpPSKEHHOTO COCTOSIHHS B
3aBeplIaloIIel CTaauu KPUCTAJUIM3alMU IIBa. ['opsuyMe TPElMHbI U OCHOBHBIE MPUYMHBI UX
BO3HUKHOBeHHUA. OTpunarensHas poib npumeceit (P, Su np.) B CKIOHHOCTH MeTaia 1IBa K
00pa30BaHUIO FOPSYUX TPELIUHY.
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Pazgen 3. MerTamanueckue

CILIAaBbl, HX CTPOEHHUE
CBOJCTBa

H

CoaeprkaHue JIEKIHOHHOT0 MaTepHaJa:

[Tonsitue o pactBopax. OCHOBBI T€OpUHU pacTBOPOB. TBepabie pacTBOphl: PacTBOpHI BHEAPEHMS,
3aMEIICHHS U BBIUUTAHMUS.

[TpaBumo ¢a3 ['m606ca. XapakTepucTuka OCHOBHBIX (a3 B METAIUTYPTrHYECKHX CIIJIaBaX: TBEPIBIX
pPacTBOPOB, XUMHUYECKUX COSAMHEHUHN U IPOMEKYTOUHBIX (a3.

JluarpaMMbl COCTOSIHUS IBOMHBIX CIIJIaBOB. METOAbI FT€OMETPHUUECKOT0 MOCTPOCHUS JUarpamm.
IIpaBuiio peryara. JluarpaMMbl COCTOSIHHSL IBOWHBIX CILIABOB.

JlaboparopHble 3aHATHSA:

Jlaboparopnast pabora No 3MUKpPOCTPYKTYPHBINA aHAJIN3 METAJIJIOB M CTJIABOB

CamocrosiTesbHas padora:

Pemmnth kauecTBeHHbIE, PACYETHO-JIOTUYECKHE U Tpaduueckue 3aa4u 1o Teme «OCHOBBI TEOPUU
pacTBOPOBY
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Paznen 4. Ilaacrtuueckas
nedopmanusi M paspyuieHue
METAJIJIOB M CILIABOB

Conep:xaHue JIEKIIHOHHOT0 MaTepuaJa:

Hamnpspkenue n nedopmanus B Metaiax. Ynpyras nedopmanus. [Inactuyueckas nedopmanus
MOHOKPHUCTAJIJIa U MOJIUKPUCTAIINYECKOTO METaslia.

OcHOBBI TeOpUH AMCIOKANMI. BiusHue miactTudeckoi AeopManviv Ha CTPYKTYPY U CBOMCTBA
Meraiuia. Hakiien. Bayrpennue nanpsbkenust [ u Il pona. Mckaxenus ctpykrypsl I pona.
Tekcrypa nepopmanuu. Pemakcarus HanpsHKEHUH.

H3MmeHeHne CTPYKTYphl B MEXAaHUYECKUX CBOMCTB MPH HArpeBe XOJOIHO - AePOPMUPOBAHHOTO
(HaKkJIeTIaHHOTO) MeTajla. SIBIeHMe Bo3BpaTa: OTAbIX, MoJuroHuzanus. IlepBuunas
pekpucraun3anus. Mexanus3m pekpucTajin3aiuu. TeMiepaTypa peKpucTaliiu3aluu.

Pa3zmep pexpucrammmzanuonHoro 3epHa. Kputwdeckas cremnenb aedopmanuu. [loHsTHe o
XOJOAHON M TUIacTHUecKoW nedopmanuu. BrnusHue ropsiueil mimactuyeckoi aedopmaruu Ha
CTPYKTYpPY U CBOMCTBa METajlja.

JlabopaTropHble 3aHATHSA:

JlaGopaTopnas pabora Ne 4 PeHTTeHOCTPYKTYPHBII aHAIN3

CamocTosiTesibHasi padoTa:

CocTaBUTh AuarpaMmy NpO4HOCTH B 3aBUCUMOCTHU OT IJIOTHOCTHU ;[choxaunﬁ
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Pazgen 5. XKeaezo m ero
CIUIaBbl, HX CTPOeHHe W
(¢aszoBble HM  CTPYKTypHBbIe
COCTABJISIIOIIINE

CoaepikaHue JIEKIIHOHHOTO MaTepHaJa:
’Keneso, ero crpoeHue u CBOMCTBA.
XKenesoyrnepoaucroie CIUIaBBHI, ux
KEJIEe30yTIePOAUCTHIX CILIABOB.
JluarpaMmbl COCTOSIHUS ISl CIUIABOB, KOMIIOHEHTBI KOTOPBIX MCIBITHIBAIOT MOIUMOPQHBIE
MIpeBpaIICHUS.

Ocnogneble ¢a3bl B cucreme Fe-Fe3C.

Juarpamma coctosinusi cucreMbiFe-Fe3C(uemeHTur).

®da3oBbIe MpEeBpalIEHUs B pa3InuHbIX cryiaBax cucrembiFe-Fe3Cnipu oxnaxkieHuu u Harpese.

CTPOCHUC, COCTaBJIAIOIIUEC

CTPYKTYpHBIE

JlabopaTopHble 3aHATHSA:

JlaGopatopHnast pabota Ne 5 Ilpouecc KpucTa/uIM3aluy BEIIECTB

CamocTrosiTesibHasi padora:

N3yuenne ocHoBHBIX (a3 B cucreme Fe-Fe3C.
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Pa3nen 6. JjaeMeHTHI TeOpHUH
TePMHYECKOM 00padoTKH
cTajlell M CIIAaBOB

Conep:xaHue JIEKIIHOHHOT0 MaTepuaJa:

OcHOBBI TeOpUH TEepMHUYECKON 00paboTKu. Bumbl Tepmuueckoit o6padboTku cramu. da3oBbie
npeBparieHus npu Harpese. OcobeHHOCTH 00pa30BaHus ayCTeHUTa. BiusHue CKOpOCTH HarpeBa
Ha Tpolecc 00pa3oBaHus ayCTEHUTA.

da30Boe MpeBpaleHue ayCTCHUTA ITPH OXJIAKICHUN METaJlIa. Y CTOWYMBOCTh METaCTaOMIILHOTO
aycreHuTa. JlMarpamMmma HM30TE€pMHYECKOrO pacmnajna aycTeHuTa. llepauTHoe mnpeBpalleHHue.
[IpoayKThl EPAUTHOrO pacrnaja ayCTEHWTAa U UX CBoMcTBa. IIpoMexyTouHOE NpeBpallcHue.
BinsiHue nerupoBaHusl Ha U30TEPMUYECKUN pacnaj MepeoXIaXKIEHHOTO ayCTEHNTA.
MapTeHcuTHOE TIpeBpalleHne U ero ocoOeHHOCTH. MeXaHW3M W KUHETHKAa MapTEHCHUTHOTO
npepamieHuss. CTpoeHue KpUCTAUIOB MapTeHcuTa. KpuTuyeckas CKOPOCTh OXJIaXKICHHS
(3akasiku). DakTopbl, BIUAIONIME Ha Hee. BausHue JIeTUpPOBaHUS Ha MapTEHCUTHOE
MIpEBpaICHUE.

[IpeBpalieHus npu OTIyCKE 3aKAJICHHOM CTanu. BiustHue teMnepaTypbl OTITyCKa Ha U3MEHEHUE
CBOWCTB CTaJIu. BiusiHue JiernpoBaHus Ha MpeBpalleHus npu oTiycke. CTpyKTypa OTHYIIEHHOMN
cranu. OOpaTumasi 1 HeoOpaTHUMas OTITYCKHAsI XPYIKOCTh. SIBJICHHE CTapeHUsI CTaNIH.

3epHo aycteHuTa. PocT 3epHa aycreHuTa. BiusiHue jiernpoBaHusl Ha pOCT 3€PEH ayCTEHUTA B
CBAapOYHOM TEpMHUUECKOM IuKJIIe. [leperpes u nepexor.

JlabopaTopHble 3aHATHSA:

Jlaboparopnast pabora Ne 6 Ilmactuyeckas nedopmarus W PEKPUCTALIU3ANMS METALIOB H
CIIJIaBOB

CamocTrosiTesibHasi padoTa:

CocraBuTh xapakrtep (a3oBbIX MPEBPALICHUN NMPH HEMPEPHIBHOM U MEJIEHHOM OXJIAXKJICHHH
CTaJIH.
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Pazpgen 7. TexHoJjorust
TePMHYECKOM 00padoTKH
cTaJleil U CIJIABOB

Conep:xaHue JIEKIIHOHHOT0 MaTepuaJa:

Orxur cranu. Bunpl oTxura u ux 3HadeHue. BinsHue oTKUra Ha CTpyKTypy U MEXaHUYECKHE
cBoricTBa. Hopmanuzanus cranu.

3akanka cranu. Hasnauenue 3akaynku. BeiOop TemmepaTypbl mjis 3akainkd. MeTobl 3aKaliKH,
3akaniouHble cpenpl. OOpaboTka XonmomoM. 3aKaluBaeMOCTh M IPOKaJIMBAEMOCTh CTaH.
@akTOpbl, BIUAIONIME HA MPOKATUBAEMOCTh U 3aKaJMBAEMOCTh CTajed. 3aKaJo4yHbIe
HaIIPSHKEHUS.

Otnyck cranu. Kmaccudukamnuss BUIOB OTIyCKa IO TeMIeparype HarpeBa. Hasnauenue u
TEeMIIEpaTypPHbIE PEKUMBI HU3KOTO, CPETHETO U BHICOKOTO OTIyCKa. BiMsiHuE 3aKalIki U OTITyCKa
Ha MEXaHWYECKHE CBOMCTBA CTaJU. YJTy4IlIEeHUE CBOWCTB CTaJIH.

JlabopaTopHble 3aHATHSA:

Jlaboparopnas paborta Ne 7Tepmudecknii anamm3




CamocTosiTesibHasi padoTa:

N3yuenne TeXHOIOTHH TEPMOMEXAHMYECKON 00pabOTKH CTalIH.

Pa3zgen 8.

Texnoaorus

XMMHUKO-TepMHUYECKOIH
00padoTKM cTaJIeill U CIJIABOB

Copep:xaHue JeKIMOHHOI0 MaTepuaJa:

MexaHn3Mbl XHMHKO-TEPMHYECKOTO OOOTaIleHUs TOBEPXHOCTH W3JEIHHA DJIEeMEHTaMH U3
BHemHel cpensl. Ancopouus. [Auddysus. OcHOBHbIE 3aKOHOMEPHOCTH AU Y3MOHHBIX
IIPOIIECCOB B ra3e U TBEPJIOM TeJIe.

Llemenranus. Haznauenue nieMeHTauy. BiysHue Jerupyromux 3JI1eMEeHTOB Ha IIEeMEHTYEMOCTb.
[lemeHnTyeMbIe cTamu.

Tepmuueckas 06paboTKa IEMEHTYEMBIX CTaJICH.

JlaboparopHble 3aHATHSA:

Jlaboparopnas paborta Ne 8 Onpenenenue cui, IeHCTBYIOMUX MPU TOYSHUH, U MOIITHOCTH

CamocTrosiTesibHasi padoTa:

Juddy3nonHbIie mporecchl MpH CBapKe
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Pazgen 9.
cTaJIN

CrpoutenbHble

Conep:xaHue JIEKIIHOHHOT0 MaTepuaJa:

TpeboBanusi, npeabsBisieMbie K crpoutelbHbIM cTamsiM. ['OCT Ha cranmu. MapkupoBka crajiei.
VYydmaeMbie KOHCTPYKIIMOHHBIC CTalu. TpeOoBaHUS K CTaISIM.

CBoiicTBa M TepMHYecKas 00pabOTKa yiydliaeMbIX crajeil. TexHOJorndeckue oCOOCHHOCTH
CBapMBAEMOCTH 3THX CTajlei u TepMooOpabOTKa CBapPHBIX COSAMHEHUI.

MammHOCTpOUTENBHBIE CTATIN

VYraeponucTeie cTaii 0OBIYHOTO KauecTBa. KauecTBeHHBIE yIiIepOAUCTHIE CTAIIH.
JlerupoBanHble KOHCTPYKIIMOHHBIE cTaiu. Ux knaccudukanus. HuskonernpoBaHHbIe CTaIH.
IlemMeHTyeMble KOHCTPYKIIMOHHBIE CTaid. TpeOoBaHUS, TPEIbSIBISEMbIE K I[EMEHTYEMBIM
CTaJISIM.

KoHCTpyKIIMOHHBIE CTANIN CHIEHUAIBHOIO Ha3HAYECHUS

[Ipyxunnble ctanu. M3HOCOCTOMKHE cTad. MapTEHCUTHOCTAPEIOIIME CTaIU. XPOMHUCTBIE U
XPOMOHMKEJIEBbIE HEpKaBeromme craiud. OKanuHOCTOWKHE cTanu. KapompoyHble CTaau |
cruiaBbl. TeNmI0yCTONYUBBIE CTAIIN.

JlabopaTopHble 3aHATHSA:

Jlaboparopnast pabora Ne 9 Pacuer pexxuma pe3aHus Py TOUCHUH aHATUTHYECKUM CIIOCOOOM

CamocrosiTesbHas padora:

Nzyuenune «I"OCT TpebGoBaHus, NpeabsIBISIEMbIC K CTPOUTEITBLHBIM CTAJISIMY

15




Pa3zgen 10.
HHCcTpyMeHTAIbHBIE CTAJIH U
CILIABBI

CoaepikaHue JIEKIIHOHHOT0 MaTepHaJa:

Knaccudukanus, MapkupoBKa HHCTPYMEHTANbHBIX cTaneil. CBONCTBA HMHCTPYMEHTAIBHBIX
ctanei. TpebGoBaHusl, NpeabsIBIsIEMble K HMHCTPYMEHTaIbHBIM cTaisiM. CTaimm i pexyIiux
uHctpymeHToB. llltammoBeie cramu. Cramu Ajis M3MEPHUTENBHBIX MHCTPYMEHTOB. TBepIbie
crutaBbl. CrIOCOOBI HAHECEHUS YIIPOYHSIIONTUX TIOKPBITUH U UX TepMUYEcKasi 00paboTka.
TBepabie CIiIaBbl

BricTpopexyiue cranu, UX CBOMCTBa, COCTaB, OCHOBHBIE XapaKTEPUCTUKH, MAPKUPOBKA.
bab0uThI, CBOMCTBA, CTPOCHUE, MAPKHUPOBKA.

UyryHsl, ki1accupuKalys 1 Ha3HAUeHHe

Cepsie uyrynsl. [Iponecc rpadutuszamuu. CtpykrypHbie dopmbl rpaduta. Krnaccubukanus
YYI'YHOB 110 CTPYKTYpHOW Qopme rpadutra M CTPOCHHIO METaUIMYECKOM MaTpHUIIbI CEphIX
gyryHoB. Brmusaue C, Si, Mu,S, P u nerupyromux 371eMEHTOB Ha Tpolecc rpaduTH3aiuu
yyryHa.BbICOKONIpoUHbIe UyT'yHBI, UX COCTaB, CBOICTBa, MapkupoBKa. [IprMeHeHrne 4yryHOB B
CO3/IaHUH MAITMHOCTPOUTEILHBIX KOHCTPYKITUH.

JlaboparopHble 3aHATHSA:

2

Jlaboparopnas pabota Ne 10/[marpamMma COCTOSIHUS CIUTABOB KEJIe30-I[EMEHTHUT
CamocTrosiTesibHasi padora: 10
CocraButh Tabuuiy «CBoWCTBa U MAPKUPOBKA CEPHIX YYT'YHOBY»

Paznea 11.CniaBbl nBeTHbIxX | Coaep:kaHue JIEeKIIMOHHOI0 MaTepuaJa:

MeTAJJIOB Menp 1 ee crutaBbl. ATIOMUHHUM U €ro cIijiaBbl. AHTH(QPUKIIMOHHBIE CIUIaBbI HA OCHOBE MEIH U
QTIOMHUHMUSL.
KoMmno3unmonssle MaTepuansl ¢ METANIMYECKOW MaTpulle. Marepuaibl ¢ HEMETaNINYECKOU 1
MaTpULIEH.
ITnactuueckue maccsl. TepMomIacTsl Ha OCHOBE TEPMOPEAKTUBHBIX CMOJL.
Peaktormactel.  Ilmactmaccel ¢ BOJIOKHHUCTBIM M CIIOMCTBIM  HAIOJHHUTEJIEM.
Tenno3ByKON30JIAIMOHHBIE MAaTEPUAIIBI.
JlaGopaTopHbIe 3aHATHA: 1
Jlaboparopnast pabota No 11OCHOBBI TepMUYECKON 00paOOTKH M TOBEPXHOCTHOTO YITPOYHCHHS
CamocrosiTesbHas padora: 20

CocraButh cxemy «Kmaccubukams miacTMaccy




MaxkcumanbHas yuyeOHasi Harpy3ka (Bcero), B TOM 4ucJe: 120
O0s3aTesbHAsA ayANTOPHAs yueOHasi HArpy3Ka (Bcero), B TOM 4ucJie: 24
JICKIINOHHBIE 3aHATHS 12
J1a00paTOpHBIE 3aHATHS 12

KOHCYJIbTAIUH -
caMoCTOsITeIbHAsI padoTa 00y4yalouerocs 120

MPOMEXKYTOYHAA aTTeCTAlUA

IIpome:kyTOUHAs aTTeCTALMS

3auer

Jns XapaKTepUCTUKH yPOBHS OCBOSHHUS YI€OHOTO MaTeprasa UCIIOIb3YIOTCs CIeoyIoue 0003HaueHUS:

1 — 03HaKOMUTENbHBIH (Y3HaBaHUE paHEE U3yUEHHbIX 00BEKTOB, CBOMCTB);

2 — penpoAYKTHBHBI (BBIIOIHEHNE AEATEIEHOCTH 10 00pasiy, HHCTPYKIUH WU II0J] PYKOBOJICTBOM);

3 — DpOAYKTUBHBIH (IIJJaHUPOBAHUE U CAMOCTOSTEILHOE BBIIIOTHEHUE JEATEILHOCTY, PEIICHUE IPOOIEMHBIX 3a/1a4).






