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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. DoHJ OLEHOYHBIX CPEICTB JJIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTaI[H
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) o nHanpasnenuto 22.03.01 MarepuanioBeieHuE U TEXHOJIOTUU
MarepHasoB

ABTOpPBI IPOTPaMMBbIL:

Hpanunux A. B.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TAOM Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

Lenbr0 OCBOCHUS TUCIUILIMHBI Hay4dHbIe 0CHOBBI MaTepHAIOBEICHHS SIBISICTCS JOCTH)KEHHE
clenyromux pe3ynbsratoB ocBoeHus1(PO):

N Hudp Pe3yabTar 00yueHust

Brnagets HaBbIKOM 1O aHAIM3Y MPOO HA Pa3HBIX CTAIUAX

1 B-1(ITKP-1.3) TEXHOJIOTMYECKOTO TIpoliecca MpOU3BOJICTBA MAaTEPHUAIIOB.
BrameTs HaBBIKOM BBIOOpA MaTE€pUaIOB M MOAOOPOM CITIOCOOOB
00pabOTKH MaTeprasoB C IEJIbIO TTOBBIMICHUS UX

2 B-1(ITKP-5.1) KOHKYPEHTOCIIOCOOHOCTH
3HaTh NpaBuUiia IPOBEACHUS UCIIBITAHUNA U METOJIbI
71a00paTOPHOTO KOHTPOJIS CHIPHsI, MOTy(HaOpUKaTOB M TOTOBOM

3 3-1(ITKP-1.3) MIPOIYKITUN

4 3-1(ITKP-5.1) 3HaTh XUMHUYECKUH COCTAB U CITOCOOBI 00paOOTKH MaTepraIoB
3Harh TpeOOBaHMUsI, IPEIbABIsEMbIE K ChIPbIO, MaTepHaa u

5 3-1(ITKP-5.3) TOTOBOM MPOTYKIIUH.
YMeTh KOHTPOIMPOBATH XMMHUYECKHI COCTaB MareprasioB U

6 V-1(TIKP-5.1) JaBaTh PEKOMEHIAIMH 110 criocobaM 00pabOTKH MaTepruaioB

7 V-1(TTKP-6.4) YMeTh TPOU3BOJUTH CTPYKTYPHBIN aHAJIU3 MaTEpPUaAIOB

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETCHIIUMA:

N

Hudp

KoMmnerenuus

[TKP-1

Crioco0eH OCyIIECTBIIATh PAllMOHANBHBIN BRIOOp MaTepraioB
Ha OCHOBE aHaJIM3a 33/IaHHbIX YCIOBUH 3KCILTyaTaluu
MaTepuasoB, yYUThIBas UX HAEKHOCTh, SKOHOMUYHOCTD U
HKOJIOTMYHOCTh

[TKP-5

CrocoOeH OCyIIeCTBIISATh aHAIN3 HOBBIX TEXHOJIOTHI
MIPOM3BOJICTBA MaTEPUAJIOB M pa3padaThiBaTh PEKOMEH IAIUH 10
COCTaBy M crocobam oO0pabOTKH MaTeprasoB C IEJIbI0
MTOBBIICHHS X KOHKYPEHTO-CIIOCOOHOCTH

ITKP-6

Crnioco6eH K pa3paboTke, COMPOBOXKICHUIO M HHTETPAIIUN
TUTIOBBIX TEXHOJIOTHMYECKUX MPOIIECCOB B 00IACTH
MaTepHaJOBEACHUS M TEXHOJIOTHH MaTepPHAaJIOB

NuankaTopbl 1OCTHKEHUS KOMITETEHITUH, CITyKallue Ui TPOBEPKU C(HOPMUPOBAHHOCTH
YaCTHU COOTBETCTBYIOLIEH KOMIICTCHIUU:

N

Hudp

Nuaukarop KoMneTeHuii

ITKP-1.3

BrIsBIISIeT M aHAIMBHUPYET TPHYUHBI
Opaka/HeCOOTBETCTBYIOIICH MPOTYKIIHH

ITKP-5.1

Pa3zpabarbeiBaeT pekoMeHIaIuuU 110 COCTAaBY U criocobam
00pabOTKN KOHCTPYKIIMOHHBIX, HHCTPYMEHTAIBHBIX,
KOMIIO3HIIMOHHBIX ¥ HHBIX MaTCPUAIIOB C SN0 TTOBBIIICHUS
WX KOHKYPEHTOCTIOCOOHOCTH

Bepcusa: AAAAAAVPRKO Kopg: 000205434




[TpoBoaMT aHANMU3 CBHIPHSI, MATEPHUAJTIOB HA COOTBETCTBUE
CTaHJapTaM U TEXHHUYECKUM YCJIOBUSAM, UCIIOIb3YEMbIM B
MIPOM3BOJICTBE, & TAK e MPOBOAUT 00PaOOTKY

3 IIKP-5.3 AKCIEPUMEHTAJIbHBIX PE3YJIbTaTOB

Vcnonb3yeT B UCCIENOBAHUAX U pacueTax 3HaHUS O METOJax
aHaJn3a, TUarHOCTUKU U MOJICIIMPOBAHUS CBOICTB MaTepHasos,
a Tak xe 0 (pU3MYECKUX U XUMHUYECKHX MpoLeccax,
MPOTEKAIOIINX B MaTepUaiax MpH UX MOJy4yeHUH, 00paboTKe U

4 IIKP-6.4 Mou(pUKAIAN
BrIsBIisieT ¥ aHAIM3UPYET MPUYUHBI
5 [IKP-1.3 Opaka/HeCOOTBETCTBYIOIIEH MPOAYKIIUU

Pa3pabarpiBaeT peKOMEHAAIMH IO COCTAaBY U CIIOCOOaM
00pabOTKN KOHCTPYKIIMOHHBIX, HHCTPYMEHTAJIbHBIX,
KOMITO3UITUOHHBIX 1 MHBIX MAaTCPUAJIOB C ICIIBIO IMTOBLINICHUA
6 IIKP-5.1 UX KOHKYPEHTOCIIOCOOHOCTH

[TpoBoaMT aHANMU3 CBHIPHSI, MATEPHUAJTIOB HA COOTBETCTBUE
CTaHJapTaM U TEXHHUUECKUM YCJIOBUSAM, HUCIIOIb3YEMbIM B
MIPOM3BOJICTBE, & TAK e MPOBOAUT 00PaOOTKY

7 IIKP-5.3 SKCIEPUMEHTAJIbHBIX PE3YJIbTaTOB

Hcnonb3yeT B UCCIENOBAHUAX U pacuyeTax 3HaHUS O METOJax
aHaln3a, TMarHOCTUKU U MOJICIMPOBAHUS CBOICTB MaTepHasos,
a TakK xe 0 pU3MYECKUX U XUMUYECKHX MpoLeccax,
MPOTEKAIOIINX B MaTepUaIax MpH UX MOJy4yeHUH, 00paboTKe U
8 IIKP-6.4 MoU(pUKAIAN

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOI' PAMMBI.

Jucnunnuaa Hay4Hble 0CHOBBI MaTepuaIOBENCHUS SBISETCS IPEALIECTBYIOIIEH U
MOCJIEAYIOIIEH IS CIIEAYOIIUX TUCHHUTLINH:

N Hpe;[mecTBymmne JAUCHHUITJIMHbI Hoc.ne;[ymmue JAUCHHUITJIMHbI

1 |®usuka u Mmexanuka aepopMupyeMbix Ten  |Mtorosas roc. arrecramms

ABTOMaTH3UPOBAHHBIE CUCTEMBI
TEXHOJIOTNYECKOH IIOATOTOBKH
2 |dusnueckoe METAJLUIOBEACHUE MIPOU3BO/ICTBA

TexHonoruueckoe 000pyI0BaHHE B
npoiieccax 00paboTKU METAITUYECKIX
3 MarepuaoB

Dusnyeckre MeTOIbI UCCIENOBAHUI
MatepuasioB (MeToasl Hepa3pyIIaoIIero
4 KOHTPOJISI KaueCcTBa U3CIINA)

HoBble KOHCTPYKIIMOHHBIC U
(GyHKIIMOHATBHBIC MaTepHralibl (MaTepuasl
C 0COOBIMU (PUBUKO-XUMUIECKUMU U

5 (U3UUIEeCKMMHU CBOWCTBAMH)

6 Hayuno-uccnenoBarenbckas padbora
MarepuanoBezieHr€e U TEXHOJIOTUU

7 KOHCTPYKIIMOHHBIX MaTe€pHajioB 2

8 TexHonornueckas npakTuka
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3. CTPYKTYPA U COAEP KAHUE JTUCIHUITIJIMHBI

OO01mast TpPyI0eMKOCTh PAKTUKH COCTABISET 7 3aueTHBIX(bIe) equHuI(bl), 252 vaca(oB).

Bcero ¢
Moxy:n Pasten Jlexmun IIpaktnu. |JIaGopart. CPC Bcero [3xk3amenamMu
3aHATHSA paﬁoTu yacoB H
KYPCOBBLIMH

HOM 5 cemectp |Knaccuduxanus 4 0 0 4 8 108
BUJIOB TEPMHUYECKOU
00paboTku
Orxur nepsoro pona| 4 2 0 4 10
OTrxur BTOporo popa | 2 0 12 16 | 30
3akaska 4 10 0 10 | 24
Crapenue u oTIyck 4 0 0 4 8
Tepmomexannyeckas | 2 0 0 4 6
obOpaboTka
XUMHKO-TepMHUEecKa | 2 0 0 4 6
st 00paboTka
Kenezoyrneponuctel | 8 0 0 8 16
€ CILIaBbI

HOM 6 cemectp |JlerupoBaHHbIE 4 0 0 4 8 144
cTanm
KoncTpykinoHnHsle 4 0 8 14 | 26
cTalu
HNucTtpymeHnTanbHble 2 2 0 8 12
cTalu
XKapocroiikue u 2 2 0 6 10
KapOTIPOYHBIE CTAJIN
Koppo3uonnocroiiku | 2 2 0 6 10
e (Hepr>KaBeroIue)
cTanm
N3HococTolikue 2 0 0 4 6
cTanm

Bcero 46 18 20 96 | 180 252

3.1. Jlekunu
Ne Oo0Bbem
/1 Pa3gen aucuunauHbI 9acoB Tema Jekuun
1|1.1.Knaccudukanusi BUAOB 4 Knaccudukanus BUI0B TEPMUIECKOM

TepMUYECKON 00paboTKH

00paboTKu

2|1.2.0Txur nepBoro poaa

OTHT epBOro poaa
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311.3.0Txur BTOpOTrO pona 2 OTxHT BTOPOTO pojaa
4|1.4.3akanka 4 3akanka
5|1.5.Crapenue u oTImyck 4 CrapeHue 1 OTIycK
6|1.6. Tepmomexanuueckas 2 Tepmomexannueckas oOpaboTka
o0OpaboTka
7|1.7. XuMHKO-TEpMHUYECKAs 2 XHUMHKO-TEpMHUYECKass 00paboTKa
o0OpaboTka
8 |1.8.2Kenezoyrnepoauctoie 8 JKenesoyrnepoaucTeie CIiiaBbl
CILIaBbI
9|2.1.JIerupoBaHHbIE CTATU 4 JlerupoBaHHbIE CTAIIN
10|2.2.KoHCTpYKIIMOHHBIE 4 KoncTpykunonnsie cranu
cTanu
11|2.3.UHCTpyMEHTATIbHBIE 2 NHCcTpyMeHTaIbHbBIE CTAIN
cTanu
12|2.4.Kapocrolikue u 2 JKapocrolikue u xKaponpoyHbIe CTaIN
KapOMPOUHbIE CTAIU
13{2.5.Koppo3noHHOCTONKHE 2 Kopposuonnocroiikue (HepxKaBerouye) CTaiu
(HEeprKaBEeIOIINE) CTAIH
14|2.6.13H0COCTOMKHE CTAIH 2 N3HOoCoCTOMKHE cTaN
Hroro: 46
3.2. Conep:xanue JieKI U
1.1.1. Kuaaccupukanus BUI0B TepMHuYecKoil 00padoTrku (A3: 4, CPC: 4)
Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus
Onucanme: Kiaccudukanus BumoB TepMudeckoit 00padorku mo A.A. bousapy.
Knaccudukarus Bu1oB TepMuieckoit 00padotku, npunstas B PO.
1.2.1. Omxur nepsoro poxa (A3: 4, CPC: 4)

Tun aexknuu: WHbopmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Onucanue: [OMOreHU3ALMOHHBIN OTKUL. [I3MEHEHHE CTPYKTYpBI CILIABOB IIPU
TOMOT€HU3ALMOHHOM OT>KUre. OCHOBHBIE CTPYKTYPHbIE H3MEHEHUS.
N3meHenue CBOMCTB CIIaBOB IIPY TOMOI€HU3aLMOHHOM OTKuUre. JInTeie
craBsl. JleopmupoBanHbIe cruiaBbl. PekprcTanin3aioHHbIN 1
JOPEKPUCTAIIIN3ALOHHBIN OTKUL. MI3MeHeHue cTpykrypsl. Hakirern.
Otnpix. [onuronusanus. [lepsuunas pexpuctannuzanusi. Mexanusm
3apOKJICHUs LICHTPOB PEKpUCTaUIM3aluu. Temneparypa Hadajla ¥ KOHIIA
pexpuctamnuzanuu. CoduparensHas peKpucTamin3anms. Bropuunas
pexpucrammsanys. Juarpammel pekpucrammsanuy. M3smenenue
CBOMCTB IIPU JOPEKPUCTAIUIM3ALUOHHOM U PEKPUCTAIIIN3ALIMOHHOM
orxkure. OT)KUT, yMEHBIIAIOUN HAIPSKECHHUS.
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1.3.1. Orxur BTOpOro pona (A3: 2, CPC: 4)

Tun nexkumu: MHpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: Tepmonunamuka ¢azoBbIx npeBpanieHuii. KorepentHsie,
MOJTYKOT€PEHTHBIE M HEKOTEPEHTHbIE MeK(a3Hble TpaHUIIbl. | OMOreHHOe
U TeTeporeHHoe 3apokaeHue (a3. Kunernka ¢a3oBbIX MpeBpalieHu.
Orxur craneir. OOpa3zoBaHne aycTeHUTa IPpU HarpeBe. HacneacTBenHoe u
necTBUTENbHOE 3epHO aycTeHuTa. J{uddy3nonnsie npespaiieHus
aycrenuTa. [lepautHoe npeBpaienue. [IpeBpaiiienus aycTeHuTa B
JI09BTEKTOUIHBIX M 3a3BTEKTOUAHBIX CTaJsX. Pa3HOBUIHOCTH OTKHUTa
crasieid. [TonHbIN 1 HeMOIHBIN OTKUT. 30TepMUYECKUI OTHKUT.
Hopmanuzanus.

1.4.1. 3axkaaka (A3: 4, CPC: 4)

Tun aexkuuu: WHbopmannoHHas IeKuus

dopma opranuszanum: Jlexuus

Onucanme: 3axanka 6e3 moauMop@Horo mpespaiieHus. Harpes u oxmaxaeHue npu
3aKajke 0e3 moIUMOpP(HOTO MpeBpaleHus. 3aKaiKa ¢ TOTUMOP(HHBIM
npepaiieHrneM. Oco6eHHOCTH MAPTEHCUTHOTO MTPEBPAILIECHUS B
YIJIEPOOUCTBIX CTaIsAX. MeXaHU3M MapTEHCUTHOIO IIPEBPAICHHUS.
Kunetnka MapTeHCUTHOTO TipeBpaiieHus. TepMmudeckas ctabunmnszanus
ayCTeHMTa. lI3MeHeHue CBOKCTB CIUIABOB IIPH 3aKaJIKe Ha MapTEHCUT.
BelinutHoe npeBparenne. MexaHu3m OSHHUTHOTO MPEeBpaIICHUSI.
IIpokanuBaeMocTh cranei. Harpes u oxitaxaceHue Ipy 3aKajake CTajeH.
O0paboTka XOI0I0M.

1.5.1. Crapenue n ornyck (A3: 4, CPC: 4)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexknus

Onucanue: Crapenue. Pacnag nepecsiieHHOro TBEpaoro pacreopa. Craguu pacnaaa
MIPU TUCTIEPCUOHHOM TBepaeHuU. 30HbI [ mHBe-IIpecTona. O6pa3zoBanue
Y KOoaryJssiuus BbiaenaeHui. I3MeHeHnue CBOMCTB CIIJIABOB MPH CTAPEHUH.
Brnusinue BpeMeHU U TeMrepaTypbl CTapeHusl Ha MEXaHHYeCKHe CBONCTBA
craBoB. BiausHue cocraBa criaBa Ha crapeHue. Otmyck. CTpyKTypHbIE
W3MEHEHMS TIPU OTHycKke cTasie. OTIyCK yIIIEpOIUCThIX cTaliel. Bausaue
JIETUPYIOIIUX JIEMEHTOB Ha OTIYCK cTajiei. BnusHue pexuma oTmycka Ha
MEXaHWYEeCKHEe CBOMCTBA yIIIEPOAUCTHIX U JIESTUPOBAHHBIX CTaJICH.
Bropuunoe TBepaeHuE terupoBaHHBIX cTajeil. HeoOparumas u
oOparruMas OTITyCKHasi XpYTNKOCTb.

1.6.1. Tepmomexanuueckasi oopadorka (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas JgeKus
®opma opranmzanmu: Jlexknus

Onucanme: V3MeHeHHE CTPYKTYphl MeTaJuIa MU ropsiueid 00paboTKe aBICHUEM.
JnHamuyeckuii Bo3Bpart. JluHaMuuecKasi peKpuCTaLUIA3alUs.
CTpyKTypHbIE U3MEHEHHUS [0 OKOHYaHHUH ropsiuel gedopmarii.

1.7.1. Xummuko-repmudeckasi oopadorka (A3: 2, CPC: 4)
Tun nexkuuu: MHpOpMaOHHAS JTEKITUSI

dopma opranuszanum: Jlexnuus
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1.8.1.

2.1.1.

2.2.1.

2.3.1.

24.1.

Onucanmue:

O6pazoBanue ogHodaznon quddy3nonHoi 30061, OOpa3zoBaHue
MHoOro(da3zHoM 1uddy3nOHHON 30HBI. METOIbl XHMUKO-TEPMHUIECKOM
00paboTku. Buasl XuMHKO-TepMUYECKON 00PaOOTKH CTAJICH.
[HemenTtamus. A3zorrupoBanue. [{luanupoBaHue U HUTPOLIEMEHTALIMS.
Hpyrue Buasl XTO.

Kenesoyrieponucroie ciiiasbl (A3: 8, CPC: 8)

Tun Jeknuun:

Nudopmarmonnas Jexius

®opma opranuzanum: Jlexuus

Onucanmue:

Knaccudukanus mo coctaBy u CTpyKType. YIIEpOaUCThie cTanu. Biusaue
yIJIepo/la Ha CBOMCTBA cTaseil. BiusHue mOCTOSHHBIX TPUMECEN Ha
cBoiicTBa ctajneit. CTajab pa3IMYHBIX CIIOCOOOB IPOU3BOJICTBA.
VYrepoaucTas craib oOLIero Ha3HAYEHHS. YIIIEpOIUCTasl CTallb
OOBIKHOBEHHOT'O KauecTBa. YIIIEPOAUCTas KaueCTBEHHAs CTaJlb.
HaraproBannas ctane. JIuctoBas ctanb sl XOJIOAHOM IITAMIIOBKH.
Apromarnblie ctanu. UyryH. ['paduruzamus ayryHos. CTpykTypa u
CBOMCTBA YyryHa. MapKu 4yryHOB.

JlermpoBannsbie ctaan (A3: 4, CPC: 4)

Tun Jeknuun:

Nudopmarmonnas Jexius

®opma opranuzanum: Jlexnus

Onucanmue:

Brustaue nerupyromux sneMenToB. Knaccudukanus npumeceit. Bnusiaue
AIIEMEHTOB Ha noauMophu3M xeinesa. Pacripenenenue gerupyomux
AIIEMEHTOB B cTaju. BiusHue nerupyonmx 31eMeHTOB Ha CBOMCTBA
dbeppura. KapOunnas daza. BausiHue gerupyronmx 3J1eMeHTOB Ha
npeBpatieHus B cranu. Kinaccuduxanust 1 MapKupoBKa JeTHPOBaHHBIX
CTaJeH.

Koncrpykuuonnsie craau (A3: 4, CPC: 6)

Tun Jexknumn:

Nudopmanmonnas nexus

dopma opranuszanum: Jlexuus

Onucanmue:

BiastHue JIErupyOIKX 3JIEMEHTOB U CTPYKTYPbI HA MEXaHUYECKUE
cBolicTBa ctanu. Tepmuueckas 00paboTKa KOHCTPYKIMOHHBIX CTaJEH.
[emenTrpyemble cTan. YilydlllaeMble CTald. BBICOKOIIPOYHBIE CTANIN.
CaapuBaemocts cranu. CtpoutensHas ctaib. [Ipy>kuHHas cTanb.
[ITapyukonOAIMITHUKOBAS CTAJIb.

HNucrpymenrtanabhiblie ctaan (A3: 2, CPC: 4)

Tun Jexknumn:

Nudopmanmonnas nexuus

®opma opranuszanum: Jlexnuus

Onucanmue:

Knaccugukarus MHCTpyMEHTANbHBIX cTajeil. MHCTpyMeHTanbHbIe CTaIu
IIOHMKCHHOU ITPOKAIUBAaeMOCTU. THCTpyMEHTaNIbHBIE CTaIN
MIOBBIIICHHON ITPOKaIMBaeMOCTU. beicTpopexymue cranu. llltammnossie
cranu. Teepable CIuIaBel.

Kapocroiikue u ;xkaponpounbie ctaau (A3: 2, CPC: 4)

Tun Jexknumn:

Nudopmanmonnas nexus

dopma opranuszanum: Jlexuus
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Onucanue: JKapocroiikocts. XKapocToiikue cruiassl. XKaponpouHocts. BiusiHue
CTPYKTYpPBI U COCTaBa Ha )aponpouHocTh. Kiaccudukanus xaponpouHbIxX
MatepuaioB. [lepauTHble, MAPTEHCUTHBIE U AyCTEHUTHBIE 5KapOIIPOYHbIE
CTaJIH.

2.5.1. Koppo3uonHocroiikue (Hep:kapewmue) ctaau (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jleknus

Onucanue: XpOMHUCTBIE HEPIKABEIONIUE CTAIN. XPOMOHHKEIIEBBIE HEPKABEIOIIINE
cranu. Kucnorocroiikue cranu. Kpuorennsie cranu.

2.6.1. M3Hococroiikue ctaau (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jleknus

Onucanme: M3HococroiikocTs. ['paduTn3npoBanHas ctanb. BeicokomapranioBucTas
CTalb.

3.3. [IpakTuyeckne 3aHATHS

No Oo6bem
n/n Pa3znen nucuunauHb 4acoB HanMeHoBaHUe NPAKTHYECKOTO 3AHATHUS
11.2.0Txur neporo pona 2 AHanu3 peKUMOB TOMOT€HU3AIMOHHOTO
OTKUTa CJIUTKOB U3 aJTIOMUHHEBBIX CILJIABOB
2|1.4.3akanka 4 AHanu3 peKUMOB 3aKaJIKH U CTapEHUS
ATIOMUHHUEBBIX CILJIABOB
3|1.4.3akanka 6 AHanu3 peKUMOB 3aKaJIKH U OTITyCKa
KOHCTPYKIIMOHHBIX CTaJel
4(2.3.UHCTpyMEHTaIbHbIE 2 Br160op Mapku cTanu 111 U3rOTOBIICHUS
cTanu KOHKPETHOTO HHCTPYMEHTA..
512.4.KapocToiikue u 2 Br160p Mapku KapOCTOUKOHN WIIH >KapOTIPOYHON
KapOMPOUHbIE CTAIU CTaJIM JUIsl U3TOTOBJICHUSI KOHKPETHOM JIeTalH.
6|2.5.Koppo3nOHHOCTOMKHE 2 Br160p Mapku KOpO3HOHHOCTONKOM
(HEeprKaBEeIOINE) CTAIH (HEepIKaBEIOIICH ) CTANN JIsl K3TOTOBIICHUS
KOHKPETHOM JIeTaH.
Hroro: 18

3.4. Conep:xxanue NPpaKTHYECKUX 3AHATUI

1.2.1. AHaJau3 pe:KUMOB 'OMOTeHU3AUMOHHOI0 OTKHUIa CJAMTKOB U3 AJTIOMUHHEBBIX
ciiiaBoB (A3: 2, CPC: 0)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

1.4.1. AHaau3 pe:KUMOB 3aKAJIKU M CTapeHus AJIOMUHHEBBIX ciiiaBoB (A3: 4, CPC: 2)
®opma opranuzanuu: IIpakTruueckoe 3aHsATHE

1.4.2. AHaJuM3 pe;KMMOB 3aKAJKH U OTIYCKa KOHCTPYKIHOHHBIX cTajed (A3: 6, CPC: 4)
®opma opranuszanun: [Ipakrnueckoe 3ansTue
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2.3.1. BpI0Op MapKH CTaJH VI H3TOTOBJICHHS] KOHKPETHOr0 HHCTpyMeHTa.. (A3: 2,
CPC: 4)
®opma opranmsanuu: IIpakrudeckoe 3anarue

2.4.1. BpIOOp MapKH KAPOCTOMKON WM KaPONPOYHOM CTAJIM I M3TOTOBJICHHUS
KOHKpeTHO# aetanu. (A3: 2, CPC: 2)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

2.5.1. BpI00p MapKH KOPO3HOHHOCTOHKOI (Hep:KaBewouieil) CTaJIu AJsl H3rOTOBJIECHUS
KOHKpeTHO# aetanu. (A3: 2, CPC: 2)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

3.5. JIaGopaTopHbIe padoThI

Ne Oo6bem HaumenoBanue HaumenoBanue
n/n Paszpen nucuuniaiuHbl yacoB | JadopaTropHoi padoThI Jaboparopuu
11.3.01xur BTOpOTroO pona 12 Kuneruka pocra 3epHa MarepuanoBeneHu
ayCTEHHTA. € ¥ TepMHuecKast
o0paboTka
2|2.2. KOHCTpYKIIMOHHbBIE 4 [IpokanuBaeMocTh cTanu. |MarepuanoBeaeHu
cTanu € ¥ TepMHuecKast
o0paboTka
3|2.2.KOHCTpYKIIMOHHBIE 4 3akaJika ¥ OTITyCK MarepuanoBeneHu
cTanu YIJIEPOAUCTHIX CTaJeH. € ¥ TepMHuecKast
00paboTka
Hroro: 20

3.6.Conep:xanne J1adOpaTOPpHbIX padoT

1.3.1. Kunetuka pocra 3epHa aycrenura. (A3: 12, CPC: 12)
®opma opranmsanuu: JlaboparopHas pabora

2.2.1. IIpokaauBaemocth ctaju. (A3: 4, CPC: 4)
®opma opranmsanmuu: JlaGoparopHas pabota

2.2.2. 3akaJika 4 OTHYCK yriiepoaucThix crajeii. (A3: 4, CPC: 4)
®opma opranmsanuu: JlaboparopHas pabora

3.7. KypcoBble pad0Thl M NPOEKTHI N0 IUCHUILIHHE

Bepcusa: AAAAAAVPRKO Kopg: 000205434



2.1. PanuuoHaJbHBIA BIOOP MAapPKU KOHCTPYKIMOHHOM M HHCTPYMEHTAJIBHOM CTAJIH B
3aBHCHMOCTH OT YCJIOBHH pPadoThI U3e/IHsA

Temaruka: JKene3oyrepoaucTsie CIIIaBhI.
JlernpoBaHHbI€ CTANH.
KoHCTpyKIIMOHHBIE CTaH.
WHcTpyMeHTallbHBIE CTaH.
JKapocrolikue u xaponpoyHbIe CTalH.
Koppo3nonnocToiikue (Hep>kaBeroIue) CTaIH.
N3HOCOCTOMKME CTaNH.

Tpynoemkocts(CPC): 36

Ipukpeniennbie paiianl:  PanmoHanbHbI BEIOOP MapKy KOHCTPYKIIMOHHOHN U
WHCTPYMEHTAJIBHOU CTaJId B 3aBUCUMOCTH OT YCJIIOBHUI
pabotsl uznenus .pdf

3.8. IIpome:kyTOuHasA aTTECTAIIUSA
1. 3auer c oueHkoit (5 cemecTp)
Ipuxkpensennble gaiianpli:  3ader ¢ oueHkoi (5 cemectp).pdf, Hayu ocH Sc.pdf

2. Dk3aMeH (6 cemecT)p)
Ipukpensiennbie paiianl:  Dx3ameH (6 cemectp).pdf, Hayd ocH 6¢.pdf

4. MTEPEYEHDb YYEBHO-METOINYECKOTO OBECIIEYEHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS 11O
TV CHUILIAHE

1. OcHOBHas ¥ JOMOJHUTEIbHAS TUTEPATYpa MO AUCIUTLIINHE

2. Pecypchl nHGOpMaIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYeCKON Oubmmorexku MAM.

4. ndopManinoHHbIE CTEH/IBI KaeIphl.

Bepcusa: AAAAAAVPRKO Kopg: 000205434



5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuics Jerko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAOIIMEC OLICHUTDH peSy.TH:TaTLI O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.
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[lepeuenp KoMIIETEHIMHI U Tarbl UX POPMUPOBAHMS IIPUBEICHBI B CIEAYIONICH TabIHLIe:

Jrtansl popMHUPOBAHUS
N Mudp Komnerenuus KOMIIeTeHLIH U
1|ITKP-1 CriocobeH ocynecTBIsITh BrnaneTs HaBBIKOM 1O aHANMH3Y MPOO
palMoHaNBHBIN BEIOOp MaTepHaliOB HA |HA pa3HBIX CTaAUAX
OCHOBE aHaJIM3a 33JaHHBIX YCJIOBUH | TEXHOJIOTHYECKOTO MpoLecca
JKCIUTyaTalliy MaTepHalioB, YUUTHIBAsl |[IPOM3BOACTBA MaTEPHAJIOB.
uX Hal&KHOCTh, 9KOHOMUYHOCTD U 3HaTh MpaBuia MPOBEICHUS
9KOJIOTUYHOCTD WCTIBITAaHUN B METOJIBI TA0OPAaTOPHOTO
KOHTPOJIS CBIPBS, MONy(haOdpHKaToB U
rotoBoi mpoaykuuu CemecTpsl - 5, 6
2 |IIKP-5 CriocobeH ocyIIecTBISTh aHATN3 Brnanets HaBBIKOM BBIOOpa
HOBBIX TEXHOJIOTHH MPON3BOACTBA MarepuasioB U Mog00poM crocoOoB
MaTepuaoB U pa3padbaTbiBaTh 00pabOTKH MaTepHajoB C LEIbIO
PEKOMEHIALNH 110 COCTaBy U MOBBIILICHHS UX
croco0am 00pabOTKK MaTepualioB ¢ |KOHKYPEHTOCIIOCOOHOCTH
LEJBIO TIOBBIILIEHUS UX 3HaTh XUMUYECKHI COCTaB M CIIOCOOBI
KOHKYpPEHTO-CIIOCOOHOCTH 00pabOTKH MaTepHajIoB
3HaTh TpeOOBaHUS, IPEABSIBIICMBIC K
CBIPBIO, MaTepualla 1 TOTOBOM
MPOIYKIINH.
YMeTb KOHTPOJIUPOBATH XUMHUYECKUH
COCTaB MaTepHAaJIOB U 1aBaTh
PEKOMEHAALMH TI0 criocobam
00paboTkn MarepuanaoB CeMecTpHI -
5,6
3 |[TIKP-6 CriocobeH K pa3zpaboTke, YMeTh NpOU3BOIUTH CTPYKTYPHBIH
COIIPOBOXK/ICHHIO U MHTETPALUN aHanu3 matepuanoB CeMecTpsl - 5, 6
TUIOBBIX TEXHOJOTHYECKUX
MPOIIECCOB B 001acTH
MaTepuanoBeIcHUS U TEXHOJIOTHH
MarepuanoB

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlu
"HayuyHbie OCHOBBI MaTepuaioBeICHHS "

1.  3ader c ouenkoii (5 cemectp)

Ipukpensiennbie paiijabi:

2. Jk3ameH (6 cemecTp)

IIpukpeniienHsble ¢aiiibl:

3auer c onenkoi (5 cemectp).pdf, Hayd ocH Sc.pdf

Ok3ameH (6 cemectp).pdf, Hayu ocH 6¢.pdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnognas numepamypa:

* 1. MarepuanoBezieHue u TexHoaorus Marepuanon: YueOnuk / I.I1. detucos, A.T.
®aart. — M.: HUI] UHOPA-M, 2014. — 397 c.

2. MarepuanioBe/ieHHE B MallIMHOCTPOEHUH: Y4yeOHoe nocodue ais By3os / B.I1.
Hmutpuenko, H.b. Manyiinosa. — M.: HULl MTH®PA-M, 2017. — 432 c.

3. MarepuanoBeaeHre B MAIIMHOCTPOCHUH: YUeOHHUK Juid OakanaBpoB / A.M. AnackuH,
IO.E. Cenos, @.x. Oneruna, B.H. Knumos. - M.: U3narensctBo FOpaiit, 2013. - 535 c.
4. MarepuanoBeneHue: yuebHoe nocodue 1 By3oB / B.B. [Tnomkus. - M.:
W3narensctBo FOpaiit, 2013. - 463 c.

0) /lononnumenvnaa tumepamypa:

* 1. HoBukoB WU.1. Teopus tepmudeckoit 06pabotku MeTayioB. M.: Meramnyprus,
1987. - 400 c.

2. ®usnueckoe MatepuanoBeneHue: yued.moco6./ Komaues b.A., Unpun A.A., Eroposa
10.b. - M.: U] MATH, 2007. — 458 c.

3. CnpaBouHOe yueOHOE MOCOOHE K BBIMOJIHEHUIO KYPCOBBIX paboT 1o
MaTepHaJOBEACHUIO U TEXHOJIOTUHN TEPMUUECKOi 00paboTku cTanei u crutaBoB (basza
nanHbix)/B.B. llepuenko, U.J.Huzkun. - M.: MATH, 2011.

4. NpanunuH A.B. PanroHanbHelii BEIOOP MapKu KOHCTPYKLIMOHHOM 1
MHCTPYMEHTAJILHON CTaJIU B 3aBUCUMOCTH OT YCJIOBUH paboTh! u3nenus (Meroandyeckue
yKa3aHMs K BBIIIOJIHEHHUIO KypcoBoi paboThl). - M.: MATH, 2015. - 33 c.

5. Teopust Tepmuueckoit 006padotku. Jlabopatopusiii mpakrukym /B.B. lleBuenko, N /1.
Huszkun, C.C. IIumenos. - M.: MATH, 2012. - 73 c.

6. AHanmu3 peXXMMOB TOMOTCHU3AIIMOHHOTO OT)KUT'a CIIMTKOB M3 aJIFOMUHHEBBIX CIUIABOB
(MeTonuyecKkre yKazaHUs K IPaKTUYECKOMY 3aHATHIO). - M.: MAU, 2017. - 20 c.

7. IEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

st obecriedernst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronMCst
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHIANBUAYATHHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM M3 JIF000H TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHeT.

HaumenoBaHue pecypca | NuTepHeT-cchlIKA HA pecype

"ZNANIUM.COM"

HoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

HoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 r

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . o «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

Horosop Ne 027-1-0234-21 or 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 or 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" nst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hanumonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit udpoBoit pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
anekTpoHHou 6ubamoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023

HIT HOUKOH

Cormamenue Ne 715 J1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynHudectse B Koncopuuyme HOUKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM
Hanwmonansaas noamnucka Ha-2021 r ¢ POOU
I'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
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Maremarndeckas 0a3a maHaelx zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about

EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) uznarensctea IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHusA

http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF

https://ieeexplore.ieee.org/Xplore/

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

home.jsp;
https://ieeexplore.ieee.org
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EBSCO.
INSPEC:

1. Ba3a maunaeix Academic Search Premier

https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/

2. baza nannbix eBook Academic Collection
3. eBook EngineeringCore Collection

ORBIT Intelligence |- 6a3a nanupix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJI0KHUTEIHHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYINECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCHUIIVIMHE

JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi onbamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOpPMAITHH.

Ilpozpammnoe ooecneuenue, Hnmepnem-pecypcol, 31eKmpoHHble OUOTUOMEYHbIE CUCEMDbL:
Microsoft Windows, Microsoft Office, Kaspersky Security
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

1. JIeKMOHHBIE 3aHATHS

1.1. KoMIUIEKT 3NEeKTPOHHBIX MPE3eHTAINI/CIai10B.

1.2. Pa3garouHslii MaTepua.

1.3.  Aymutopus kadpenpst TAOM, ocHaleHHast Ipe3eHTAIMOHHON TEXHUKOW (TIPOEKTOp,
9KpaH, KOMIIbIOTEP/HOYTOYK)

2. JlabopartopHble paboThI

2.1. JlaGopatopus "MarepuanoBeaeHue U TepMudeckas oopaborka', ocHaeHHas
MeTaiorpaduueCKUMU MUKPOCKOTIAMH.

2.2. JlaGopatopus "MarepuanoBeeHne U TepMuIecKkas oopaborka', ocHameHHas
na0opaToOpHBIMU TIEYaMHU, TBEPIOMEPAMHU, 3aYUCTHBIM 000pYIOBaHHEM.

3. Ilpaktuueckue 3aHATHS

3.1. KommsrotepHsiii kinacce kadenpst TAOM.

3.2. [Ilpe3eHTanmoHHas TEXHUKA (IIPOEKTOP, SKpaH, KOMIBIOTEP/HOYTOYK).

3.3. Takets! 1O oOmiero Ha3HaueHus (TeKCTOBBIN peaakrop Word, rpaduueckuii peaakrop
Excel, mporpamma juis co3nanus npesenranuii Power Point).
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Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«HaquHe OCHOBBI MaT€praI0BCACHUS)

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "Hay4dHsle 0OCHOBBI MaTepuaioBeieHus" siBisieTcs 4acTbio "bioka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKY CTYIEHTOB MO HampapieHuto noAroroBku 22.03.01
"MarepuanoBeieHIE U TEXHOJIOTUU MarepuanoB". /luciuminza peanusyercs Ha "MOCKOBCKOTO
ABUAIMOHHOTO MHCTUTYTA (HAIIMOHATHHOTO MCCIIE0BATEILCKOTO YHUBEpcUTeTa)" Kadenpoit
(xadenpamm) .

JlucuumuinHa HaresieHa Ha ¢popmupoBanue cienyromux komnereniuii: [IKP-1, ITKP-5,
TTIKP-6.

ConeprkaHue AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: TEOpUE
TepMuUeckoil 00padoTku nomypadpHuKaToB U IeTanell U3 pa3IMyHbIX CIUIABOB, MAPOK CTalIeH,
YyI'yYHOB, TEPMOMEXaHUYECKON M XMMUKO-TEPMHUECKOH 00pabOTKH cTajei,
JKCIUTYaTallUOHHBIMU U TEXHOJIOTMYECKUMU CBOWCTBAMHU COBPEMEHHBIX MApOK YIIIEPOAUCTHIX U
JIETUPOBAHHBIX CTaJICH, MPUMEHSIEMBIX Il U3TOTOBIICHUS JeTaleil MallliH, TPUOOPOB.
WH)KEHEPHBIX KOHCTPYKLUH 1 HHCTPYMEHTOB, a TAKXKE METOIOJIOTHEH pallnOHAILHOTO BEIOOpa
MapKy KOHCTPYKLIMOHHON ¥ MHCTPYMEHTAJIbHON CTaJIM JUIsl U3TOTOBJICHUS N3NNI KOHKPETHOTO
Ha3HAYCHUS B TEPMHUUECKHA 00paOOTAaHHOM COCTOSHHH.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIIE (HOPMbI OPTaHU3AIIH
yuebHoro nporecca: Jlekuus, Ilpakruueckoe 3anstue, JlaboparopHas pabdora.

IIporpaMMo# IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINE BUJIbI KOHTPOJIS: IPOMEXYTOUHAS
arrecranus B (hopme 3a4eT ¢ omeHkoit (5 cemectp), Ik3ameH (6 cemectp).

OOm1ast TpyI0€MKOCTb OCBOEHUS TUCIMILIIMHBI COCTABISAET 7 3a4ETHBIX eIUHMIL, 252 4acoB.
[IporpamMmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI JIEKIUOHHBIE (46 yacoB), npakTuieckue (18 yacon),
naboparopusie (20 gacoB) 3aHsaTHs 1 (132 yacoB) CaMOCTOSTENBHON pabOTHI CTY/ICHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«HaquLIe OCHOBBI MaT€praI0BCACHUS)

IIpukpensieHHbie Paitabl
PanmonanbHbINH BBIOOP MADKH KOHCTPYKIMOHHON H MHCTPYMEHTAJIBLHOM CTAJIN B 3aBUC

Hay4 OcH 6¢.pdf
Jk3ameH (6 cemecTp).pdf
Hay4 ocH Sc.pdf

3auer ¢ onenkoi (5 cemecrp).pdf
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PanmonanbHbIN BBIOOP MADKH KOHCTPYKIMOHHON H MHHCTPYMEHTAJLHOH CTAJIN B
3aBHCHMOCTH OT YCJIOBHH padoTsl uzgeaus .pdf

Baok Ne2 HOM 6 cemectp
KypcoBasi padora(npoekt) Nel ParimoHaibHbIN BEIOOP MapKu KOHCTPYKIIMOHHOM
Y UHCTPYMEHTAJILHOM CTaJIM B 3aBUCUMOCTH OT YCIIOBUN pabOThI U3EIHS

TpynoemkocTh(00beM YacoB): 36
TemaTuka: JXKenezoyriaepoaucTble CIUIaBbIL.
JlerupoBaHHBIE CTaJIN.

KoHCcTpyKIIMOHHBIE CTAIIH.
HNHCcTpyMEHTaIbHBIE CTANIN.

JKapocTtolikue u :KaponpoyHbIe CTAIIN.
Koppo3noHHOCTONKHE (HEP/KABEIOLUE) CTANIH.
M3HococToiKue cTany.

TunoBbIe BAPDUAHTHI:
3apaHue Ne 1:

Bbi6op mapKu cTanu n suaa ee 06paboTKu gna TMNOBLIX AeTaneil MalUH
BapuaHTt 1

MpeanpuATUMIO HEOBXOAMMO M3roTOBUTb CTaZibHOM Ban Asuratena guametpom 70 mm ana pabotbl ¢
6onbWKMMK Harpyskamu. CTanb J0SIKHA UMETb Go = 750 MMMa, npegen BbiIHOCAMBOCTU G- = 400 MMMa u
yaapHyo Baskoctb KCU = 90 [x/cm?. Kakyto cTanb cnegyeT MPUMEHUTb A8 U3rOTOBAEHMA Bana?
MpuBECTN XapPaKTEPUCTUKY MUKPOCTPYKTYPbl BbIOPAHHOM CTanu MOC/Ne OKOHYATENbHOM TEPMUYECKOM
06paboTKu.

BapuaHT 2

BblbpaTb MapKy CTann gns pacnpenenmtenbHoro Bana anametpom 40 mm npu ycnosum Gz 2 500 MMa,
6 = 20 %, TBepAOCTb NoBepxHOCTM KynaykoB HRC > 50. MpuBECTU XapaKTEPUCTUKY MUKPOCTPYKTYpbI
BblIOPaHHOM CTasn NOC/Ie OKOHYATENbHOM TEPMUYECKON 06paboTKM.

BapuaHT 3

BblbpaTb MapKy CTanu Aaa U3roToBleHMA Bana AnameTpom 50 Mm, KOTOpbI AOKEH MMeTb G 2 500
MMa, Y = 30 %. MprBECTN XapPaKTEPUCTUKY MUKPOCTPYKTYPbI BbIOGPAHHOM CTasin NOC/ie OKOHYaTeNbHOM
TepMunyeckoit 06paboTKu.

BapuaHTt 4

BbIbpaTb MapKy CTanu AnA wecTepeH TOAWMHOM 3yba 12 mm Mpu ycnoBuu, 4YTO TBEPAOCTb 3yObeB
wectepHn HRC = 50, no ceyeHUo HOXKM 3yba Go, = 600 MMa, KCU > 50 Ox/cm’ Mpusectu
XapaKTePUCTUKY MUKPOCTPYKTYPbI BbIGPAHHOWM CTaIM NOC/Ee OKOHYaTe/IbHOM TepMUYECcKon 06paboTKu.

BapuaHTt 5

BblbpaTb MapKy CTa/v U PEXMM TepMUYECKON 06paboTKM AN1A U3roTOBNAEHUA LIATYHOB cedeHnem 15x60
MM NpU YCNOBUK, YTOBbI CBOMCTBA MX BblM B Npeaenax: os 2 1000 MMa, 6o, = 700 MMa, 6§ > 10 %, KCU >



60 [s/cm? TpuBECTU XapaKTEPUCTUKY MUKPOCTPYKTYpPbl BbIBPAHHOM CTasM MOC/Ae OKOHYaTebHOM
Tepmmnyeckoi 0b6paboTku.

BapuaHT 6

BblbpaTb MapKy CTa/iM U PEXXUM TepMUYEecKon 06paboTKn ans n3rotossieHUs BaaoB gnameTpom 70 mm
Npu yCnoBumM, 4To Gop = 800 MMa, KCU > 70 [x/cm’. MpuMBECTM XapaKTEPUCTUKY MUKPOCTPYKTYpbI
BbIOPAHHOM CTa/IM NOC/Ie OKOHYATE/IbHOM TepMUYecKolt 06paboTKu.

BapuaHT 7

BbibpaTb MapKy CTaiM U pPeXMM TepmMUYeckon 06paboTKM paa usrotosneHua TypbUHHOro Bana
anameTtpom 300 mm, 4Tobbl Gop = 700 MMa, § = 10 %, KCU > 50 Ax/cm?. MpuBectn xapaKTepucTuky
MWKPOCTPYKTYPbI BbIBpaHHOM CTann Nocne OKOHYaTe/IbHOM TepMMYECKON 06paboTKMU.

BapuaHT 8

MpeanpuATMe W3roTaBAMBaeT Bajbl CTAPTEPOB ABuraTenen cedeHnem 25 mm m3 ctanm 40XHP.
Tpebyemble MexaHUYECKME CBOWMCTBA 3TUX AeTaneit: oz = 900 MMa, & = 10 %, KCU > 60 [dx/cm?. Kakyto
CTalb MOXHO WCMNONb30BaTb B KayecTBe 3aMeHUTENs XPOMOHMKENEBOWM CTaaM, M Kakyl cneayet
pPEeKOMeHA0BaTb TepMMYEcKylo 06paboTKy BasioB w3 3ToM cTann? [puBECTU XapPaKTEPUCTUKY
MUWKPOCTPYKTYPbl BbIBpaHHOM CTann Nocne OKOHYaTeIbHOM TeEpMUYECKON 06paboTKMU.

BapuaHT 9

KaKylo cTanb cnegyeT UCNo/b30BaTh A/ U3rOTOBNEHMA KY/auKOBbIX BAa/JIMKOB AMameTpom 25 mm? OT
3Tux aetanei tpebyetca HRC > 50, Go, = 400 MMMa, KCU > 40 [x/cm?. Kakaa Tepmuyeckas obpaboTka
obecneunT nonyyeHne HeobXxoAMMbIX CBOMCTB? [PMBECTUM  XapaKTEPUCTUKY MUKPOCTPYKTYpPbI
BbIOPAHHOM CTa/IM NOC/Ie OKOHYATEIbHOM TepMUYECKo 06paboTKu.

BapuanT 10

BbIbpaTb MapKy CTanu A8 NOPLUHEBbIX NafbLeB AnameTpom 30 Mm ABUraTesniell BHYTPEHHEro CropaHua
npu ycnosmm, 4tobbl Gop = 400 MMa, KCU > 50 Ox/cm?, HRC = 60..62. MpuBecTM XapaKTepUCTUKY
MWKPOCTPYKTYpPbI BbIBPaHHOWM CTaM Nocne OKOHYaTeIbHON TepMUuYeckon 06paboTku.

Bapuant 11

MpeanpuATMe AOAXKHO U3rOTOBUTL TPM Basa Asurateneir. OHWM A0NKHbI UMeTb o = 700 MMa. OaHako
nepsblin Ban nmeet guameTp 35 mm, BTopoit 50 mm m Tpetuit 120 mm. BbibpaTb cTanb 1A U3roToBaeHUA
BasioB, 060CHOBaTb CAenaHHblI BblI6Op, PEKOMEHA0BATb PeXUM TepMUYecKoin obpaboTKM U yKasaTb
MWKPOCTPYKTYPY B FTOTOBOM BaJsle.

BapuaHT 12

MpeanpuAaTMioO HeobXoAMMO M3roTOBUTL 3ybyaTble Koseca CoXKHOW ¢opmbl AnameTpom 50 mm U
BbicoTo 100 mm. OHM [ONKHbI UMETb TBEpPAOCTb Ha MoBepxHocTM He Huke 58..60 HRC, a B
cepauesmHe o = 400 MMa u KCU > 50..60 [/cm?. BblbpaTb CTanb M PEKOMEHA0BaTb PEXUM
Tepmuyeckon 06paboTKM nocne uemeHTaunn ANa NOAyYeHUs 3aJaHHbIX CBOMCTB M NpeaynpexaeHus
6paKa no aedopmaumm 3ybuaTbix KONec Npu 3aKanaKke. YKaszaTb MUKPOCTPYKTYPY CTasn B cepaLesmHe U



NOBEPXHOCTHOM C/i0€e nocne OKOHYaTe/IbHOM O6p360TKVI M NPUYUHDLI, Bbi3biBatowne ,u,ed)opmau,mo npu
3aKaJiKke.

BapuaHT 13

CTaHKOCTpOUTENbHbIA 3aBOJ M3rOTaBAMBAET LWNMHAENM TOKAPHbIX CTaHKoB. LUnuHaenn paboTatoT c
60/1bLIOM CKOPOCTbIO B YC0BMAX NOBbILEHHOrO M3HOCA. [103TOMY MX TBEPAOCTHL B MOBEPXHOCTHOM C/l0€
[0/1>KHa b6bITb 58...62 HRC. BbibpaTb CTasb ana wnuHaenei guametpom 40 n 75 mm. MpuBectn coctas U
MapKy BblbpaHHOW CTa/M M PEKOMEHAOBATb pPeXMM 06paboTKn, obecneumBaloMin NOAyYeEHUE
334aHHOM TBEPAOCTM B NOBEPXHOCTHOM CJ/I0€ B YC/I0BMAX CKOPOCTHOM TEpMUYECKOM 06paboTKK. YKaszaTb
MWKPOCTPYKTYPY CTaZIM B MOBEPXHOCTHbIX CNOAX U B CEPALEBMHE WNUHAENA, MEXAaHUYECKME CBOMCTBA
CcepAuUeBMHbI MOC/Ie OKOHYaTe/IbHOM TepMUYECKOM 06paboTKu.

BapuaHt 14

KaKyto cTasib 1 peXxnm TepmMmmyecKoit 06paboTku cneayeT MCNoib30BaTh 4J/18 M3rOTOB/EHMA XPanoOBUKOB,
yTobbl TBEPAOCTb 3TMX AeTaneit 6bina 45..50 HRC. MMpuBectu xapaKTepUCTUKY MUKPOCTPYKTYpPbI
BbIOPaHHOM CTa/IM NOC/ e OKOHYATE/IbHOM TeEpMMUYECcKon 06paboTKu.

BapuaHnTt 15

Peccopbl TPeXTOHHOIoO rpy30BOro aBToMobuas nsrotaBanBaoTca M3 ancros ctaam 60C2 TonwmHon 10
MM, KOTOpble MOCAe 3aKaNKM U OTMYCKA AOMKHbI NOAYYUTb BbICOKYHO MPOYHOCTb MO BCEMY ceYeHuto. s
aBToMobuna 6onbluelt rpy3onoabeMHOCTM PECCOPbl AOXKHbI 6bITb TONWMHON 20 MM, U Torga B CTanu
60C2 yKe Hesnb3si obecneynTb PaBHOMEPHOrO YNPOYHEHMA MO BCEMY CeYeHMto. BbibpaTb mMapKy cTaam
AN NOJ0OHbIX PECcCOp U PEXUM UX Tepmuyecko obpaboTKM, MO3BOAAIOWMI MONYYMTb BbICOKYHO
NPOYHOCTb NO BCEMY CEYEHMUIO.

3apaHue Ne 2:
Bbi6op mapKu ctanu n suaa ee 06paboTKu gna TUNOBbIX UHCTPYMEHTOB
BapuaHTt 1

MonyyeHne 3aroToBOK ropsueii gedopmaumenn ABaseTca NPOU3BOSMUTENbHbIM cnocobom 06paboTKu.
BblbpaTb MapKy CTanu AN U3roTOBAEHUS KPYNMHOro MOIOTOBOrO LWTamna pasmepamu 500x400x400 mm.
PekomeHA0BaTb pPeXUM TepMUYecKoit 06paboTKM WTamMmna M yKaszaTb MUKPOCTPYKTYPY M MeXaHUYecKkue
CBOWCTBA NOC/€ OKOHYATE/NIbHOM TepMmunyeckoi 06paboTkn. O6bACHUTL, Noyemy NoAo6HbIe WTAaMMbl He
cnepyeT U3roTaBaMBaTb U3 YIIEPOANCTON CTANN.

BapuaHT 2

CTanbHble CTaKaHbl LMAMHAPOB ABWUratenell BHYTPEHHEro CropaHvsa M3roTaBAMBAlOT LITaMMNOBKOMW B
ropsyemM COCTOSIHMU. BHyTpeHHAA NosocTb obpasyeTcs nyTem MPOLMBKYA — BAABAWBAHUA MyaHCOHa B
HarpeTblil MeTann, YCTAHOBNEHHbLI B cneuuanbHoM maTpuue. [yaHCOH paboTaeT B yCI0BUAX
nonepemMeHHOro Harpeea (Npy NPOLIMBKE) U OXNaxKAeHUA (nocne NpPOoLMBKM). YKasaTb TemnepaTypbl
NPOLUMBKM 3aroTOBOK, €C/IM UX M3roTaBAMBatoT U3 ctanu 50. BbibpaTb mMapKy CTanu AN U3roTOBNEHMUS
nyaHcoHa auametpom 40 MM, 06OCHOBaTb CcAenaHHbIM Bblbop. YKasaTb PeXUM TepMUYecKoWn
06paboTKMN M CTPYKTYPY CTann B rOTOBOM MyaHCOHeE.



BapuaHT 3

[Ons nyaHCOHOB ropAYero BblgABAMBAHMA — OMepauyu, NpPUM KOTOPOM WTamMn ANUTeNbHOE Bpems
HAaxoamMTCA B CONMPUKOCHOBEHUN C HarpeTbiM AedopMnpyeMbIM METANNOM, HEOBXOANMBI TENOCTONMKME
WTaMMOBble CTaNU. BblbpaTb CTanb ANA NMYyaHCOHOB BblAABAMBAHUA KapPOMPOYHbIX CMAABOB: A/1A 3TUX
ycnosuii 06paboTKM WITaMnoBaa CTaslb AOMKHA COXPaAHATb MOBbILWEHHblE NMPOYHOCTHbIE CBOMCTBA Mpw
Harpese o 700...7202C. PekomeHA0BaTb PEXUM TEPMUYECKOM 06pabOTKM LUITAMMOB U CTPYKTYpPY CTanu
B FOTOBOM LUTaMMe.

BapuaHTt 4

LLTamnbl X0NoAHOM BbIPYOKM CTasIbHbIX IMCTOB AOJIKHbI UMETb BbICOKYH MPOYHOCTb M MO BO3MOMKHOCTU
Jly4Llyo BA3KOCTb. BbibpaTh cTanb A4/1A 3TOro Ha3Ha4YeHUA U PEKOMEHA0BaTb TEPMMUUYECKYIO 06paboTKy,
nocne KOTOPOW MPUBECTM 3HAYEHWUA TBEPAOCTU U CTPYKTYpPY BbibpaHHOM cTann. OBBACHUTb, B KakKux
WTamnax: ¢ HaumeHbllen ctopoHoi 50 nam 90 mm ctanb byaet MmeTb 6onee BbICOKME MPOYHOCTb U
BA3KOCTb, M MPUYUHbLI 3TOro pasanuusa. MNpuBeCTU TakKe meToq Tepmuyeckon obpaboTku (cnocob
Harpesa), KOTOpPbI MOMKET obecrneynTb YNPOYHEHME TONIbKO OTAE/bHbIX YYACTKOB PEXKYLLEN KPOMKM
WwTamna.

BapuaHTt 5

Wtamnbl ONA XONOAHON YEKaHKM MeAHbIX CMAaBOB M MATKMX CTanei [AO0/MKHbI COYeTaTb BbICOKME
TBEPAOCTb W COMPOTMBAEHME MNacTUYECKON Aedopmaunun (4TO npeaynperkaaer npexkaespemeHHoe
cmATMe paboudeit durypbl WITamna) ¢ yAOBNETBOPUTENbHOW BA3KOCTbIO. BbiGpaTb MapKy cranu ana
YeKaHOYHbIX LUTAMMOB, yKa3aTb ee TePpMMYECKYo 06paboTKy 1 CTPYKTYpY B roToBom wrtamne. O6bACHUTb
NPUYNUHBLI, MO KOTOPbIM ANA 3TOro Ha3sHa4veHMA Mano NpUrogHbl Ctasin C BbICOKMM coaepXKaHunem
yrnepoaa (~ 1 %).

BapuaHT 6

M3penna n3 nnactmacc M3roTaBaMBalOT NpeccoBaHMem Npu HeBbICOKOM Harpese (~ 1502C). MaTepuan
npecc-GpopmMbl, B KOTOPYIO NPECCYIOTCA NAacTMacChl, AOMKEH 061a4aTb BbICOKON M3HOCOCTOMKOCTbIO.
BblbpaTb MapKy cTanm 1 pexnum obpaboTkum ana npecc-popm: npoctoit GopmMbl U HEBONbLUNX Pa3MepPOB;
CNIOXKHOW GopMbl. YuecTb Npu 3ToMm, 4To 06pabaTbiBaEMOCTb CTAaAN pe3aHMeM A0/KHa BbiTb XOpoLlel.
Kpome Toro, aedopmauma npecc-popmbl Npu TepMmmyeckoin 06paboTke A01KHA 6bITb MUHUMANbHOWN.

BapuaHt 7

®opMmbl NUTbA METANI0B NOA AaBAEHMEM HarpeBatoTcA B paboyem c/oe A0 BbICOKUX TemnepaTyp v npu
Kak4OM 3a/MBKe XWAKOro MeTana NoABepraoTca nonepemeHHOMY HarpeBy M OXNAXKAEHUIO, a TaKKe
3PO3MOHHOMY BO34EWCTBUIO. [PUBECTM MapKy CTanu, NPUroaHON Aana GopmM NUTbA MO4 AaBAeHUEM
aNtOMMHMEBBIX CNIABOB, M OXapaKTepn3oBaTb ee YCTOMYMBOCTb NPOTUB 06pa30BaHNA TPeLmH pasrapa.
PekoMeHA0BaTb PeXMMbl TEPMUYECKOV 06PaboTKM U yKasaTb CTPYKTYpPY M CBOMCTBA CTa/iM B FOTOBOM

dopme.
BapuaHTt 8

BbibpaTb MapKy /IerMPOBAaHHONW MWHCTPYMEHTaNIbHOW CTann ANA W3roTOBAEHUA KPYIAbIX NAaLUEK,
npurogHbix An8 06paboTKM MArKOW HWU3KOYrNepoamMcTol cTanu. YKasaTb peXxnm TepmMuyecKoi
06paboTKM M cnocobbl 3alWTbl OT 06E3yrNepoXMBAHUSA U OKUC/IEHWUA MPU HarpeBe /1A 3aKajku.



CpaBHUTb XMMWYECKMA COCTaB, MMUKPOCTPYKTYPY, OCHOBHble CBOWCTBA M 0061aCTb NpPUMEHEHUA
BbIOpaHHOM M BbICTPOPEKYLLEN CTanen.

BapuaHTt 9

LUtamnbl cnoxHoi popmbl, 0cOBEHHO MMelOLLME BHYTPEHHEE OTBEPCTUE, CUIbHO AedOpMUPYIOTCA Npu
3aKasnke. BblbpaTb MapKy BbICOKOXPOMMUCTOM CTa/M U PEKOMEHA0BATb TEMMNEPATYPY 3aKa/IKM LWITaMMoB
M3 3TOM CTa/In, NPU BbINOAHEHUN KOTOPOM 3HAYMTENbHO YyMeHblUaeTca aedopmauma. YKasaTb CTPYKTYpy
CTasn Nocne 3aKaakn n 06bACHUTL NPUYMHBI, CNOCOBCTBYIOWME YMEHbLLEHMIO Zedopmaumin.

BapuaHT 10

MHeBMaTUYECKME [010Ta, MNPUMEHAEMble Mpu pas3paboTKe ropHbIX MNopos, AOMXKHbI 0613aaTb
OTHOCUTE/NIbHO BbiCOKOW TBepaocTbio (54..57 HRC) M M3HOCOCTOMKOCTbIO, HO BMECTE C TEM AOJIKHbI
MMeTb [OCTAaTOYHYIO BA3KOCTb, TaK KaK OHWM WCMbITbIBalOT B paboTe yaapHble Harpysku. YKasaTb
XMMMUYECKWNIA COCTaB, MapKy YrnepoamcToin ctaau (4ns A0A0T NpocToit Gopmbl) 1 IerMPOBAHHON CTau
(AnA KpynHbIX A0NOT C/AOXHOW (GOpPMbI) U pPeEXMM TepmUuyeckon o06paboTkM, obecneunBaroLLnit
nosy4yeHue Tpebyembix CTPYKTYpPbl U TBEPAOCTH.

Bapuant 11

N3meputenbHble WMHCTPYMEHTbI (Kannbpbl, M3MepuUTesbHble TMAUTKU) AO0NXKHbI 06/1a4aTb BbICOKOM
TBEPAOCTbIO, XOPOLIMM CONPOTUBAEHUEM U3HOCY U HE LONKHbI U3MEHATb CBOM Pa3Mepbl C TEYEHMEM
BpemeHn. Mexay Tem u3aenua nocne 3aKafkuM M HU3KOro OTrnycKka MHoraa o6Hapy»KuBatoT
He3HauyuTesIbHble MU3MEHEHMA PAa3MEPOB BO BPEMA 3KCMyaTauum, HegoNyCcTUMble 41A U3MEPUTENbHbIX
WHCTPYMEHTOB 60/1blION TOYHOCTU. YKasaTb MPUYMHbBI, Bbi3blBalOWME 3TN U3MeHeHUs (cTapeHue), u
NPUBECTU MapKy CTall U PEXUM TepMUYecKol o06paboTKM U3MEpPUTENbHbIX MHCTPYMEHTOB,
3HAYUTENIbHO YMeHbLUAoWMn 3pdeKT cTapeHus.

Bapuant 12

MHorne usmepuTesbHbIE WMHCTPYMEHTbI MAOCKOW (GopMbl (LWABAOHbI, JIMHEWKW, LUTAHTEHUMPKYIMU)
M3roTaB/AMBalOT U3 JINCTOBOM CTa/v; OHU AOMKHbI 06/1a4aTh BbICOKOW M3HOCOCTOMKOCTBIO B paboumx
Kpomkax. [lpusectn pexum o06paboTkM, obecneumsaloWmii MNOAyYEHWE STUX CBOWCTB, ecau
WMHCTPYMEHTbI M3roTaBAnBalT 601bWMMK NAPTUAMM U3 HU3KOYTNEPOAMUCTLIX CTaNeN ABYX MAPOK.

Bapuant 13

MpepnpuATMe N3roTaBaMBaeT YepBaYHble Gpesbl ABYX Pa3MepPOoB: HapyKHbiM anametpom 30 1 80 mm u3
KaTaHoM BbICTpOpEXKYLLEN CTanu COOTBETCTBYIOLEro npoduna. BeibpaTb mapKy ObiCTpopexkyLien cTanm
YMEPEHHOW TEeNnnoCTOMKOCTM U PEeKOMEHZO0BaTb PEeXMM TepMuyeckol o6paboTkM. YKasaTb cnocob
XMMUKO-TEPMMYECKON 06paboTKM, MNO3BONSAIOWMA  AOMNOJHUTENBHO MNOBLICUTb CTOMKOCTb  ¢pes.
O6bACHUTb, B YUeM 3aK/II0HYAETCA pas/iMume B CTPYKTYpe W CBOMCTBaX BbICTpOpEKYLLEN CTanu U3 NpoKaTa
anametpom 30...32 1 80...82 mm.

BapuaHt 14

BbibpaTb MapKy CTanu 414 U3roTOBAEHMA NPOAO/bHBIX NUA MO AEPEBY U yKa3aTb PEXUM TEPMUYECKOM
06paboTKN, MUKPOCTPYKTYPY M TBEPAOCTb FOTOBOMN MJibl. PeXXnum Tepmuyeckoit o6paboTku BbibMpaeTcs
Takum o06pasom, 4Tobbl npeaynpeautb Aedopmaumio NUAblI NPW 3aKaNKe M OTMYyCKe, a TaKXKe
obecneynTb NOJyYEHNE B CTa/IM BbICOKUX YNPYrMX CBOMCTB NOC/E OTNYCKA (NAa A0MKHA KMPYHRUHUTDY).



BapuaHT 15

B pacrnopseHuu npeanpuatTva MMetoTca ObiCTpopeXkylime cTanum AByX Mapok: P6M5 n P9MA4KS.
OODBbACHUTL pasMuMe M B OCHOBHbIX CBOMCTBAX 3TUX CTanel W pPEeKoOMeHAOoBaTb ONTMMAasbHOe
Ha3HaYyeHMe KarKaon 13 HUX. YKasaTb TEpMUYECKYI0 0BpaboTKy 3TUX CTanen n Ux CTPYKTYpYy U CBOMCTBA B
roTOBbIX MHCTpyMeHTax anametpom 20 n 60 mm.
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Bomnpocnr:
1. KnaccuduKkauma ctanen.
2. BnuAHWe yrnepona v NOCTOAHHbIX MPMMeECeN Ha CBOMCTBA CTanu.
3. Yrnepoamcrtble KOHCTPYKUMOHHbIE CTan 06bIKHOBEHHOTO KayecTsa.
4. YrnepoAuctble KOHCTPYKLUMOHHbIE KayecTBeHHble CTanun.
5. 0O6was xapaKTepMCTUKa YyryHOB. Benbiit yyryH.
6. 0O6Lwan xapaKTepnCcT1Ka YyryHoB. Cepbli YyryH.
7. 0O6wwan xapaKTepMUCTUKA YYTryHOB. BbICOKOMPOYHbIN YyTyH.
8. 06wan xapaKTepMUCTUKA YYryHOB. KOBKMIA YyTyH.
9. 0OcobeHHOCTN B3aMMOAENCTBUA NETUPYIOLLMX KOMMIOHEHTOB C XKeNe30M.
10. Ocob6eHHOCTM B3aUMOLENCTBUA NETMPYIOLLUX KOMMOHEHTOB C YIEPOAO0M.
11. BavaHue nerMpyrowmx KOMNOHEHTOB Ha NpeBpaLLeHus, CTPYKTYPY U CBOCTBA CTaslen.
12. JlernpoBaHHble KOHCTPYKUMOHHble cTaan. OCHOBHOE Ha3HavyeHne Aernpyrowmx KOMNOHEHTOB

B KOHCTPYKLMOHHbIX CTasifAX.
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BbICOKONPOUHbIe IerMpoBaHHbIE CTaNN.

PeccopHO-NpY»KMHHblE NerMpoBaHHble CTanun.

LLlapnKonoAlmMnHMKOBbIE CTanun.

M3HocoCTOlKMe cTanu.

CTpouTenbHble HU3KONErMpoBaHHbIe CTanun.

YrnepoamucTtbie MHCTPYMEHTabHblE CTaNN.

JlerpoBaHHble MHCTPYMEHTa/IbHbIE CTain ANA PENKYLLEro MHCTPYMeHTa (HeTennocToikune u

NoyTeNIOCTONKKE).
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24,
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31.

BbicTpopexyLme ctanu.

LLTtamnosble cTanu.

KapocTtolikue ctanum.

XapaKTepUCTUKN }KaponpoYHOCTU MeTaJIMYeCKUX MaTepuanos.
MepanTHbIE M MAapPTEHCUTHbIE apOMpPOYHbIe CTaNN.

BnanaHue coctaBa M CTPYKTYpPbl HA *apOonpoOYHOCTb CTaNW.
AyCTEeHUTHbIe }KapornpoYHble CTanu.

XpomMmucTblie KOPPO3MOHHOCTOMKME CTanu.

XpOMOHMKeNeBble KOPPO3MOHHOCTOMKME CTanu.

KpuoreHHble cTann.
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Bomnpocnr:
1. KnaccuduKkauma ctanen.
2. BnuAHWe yrnepona v NOCTOAHHbIX MPMMeECeN Ha CBOMCTBA CTanu.
3. Yrnepoamcrtble KOHCTPYKUMOHHbIE CTan 06bIKHOBEHHOTO KayecTsa.
4. YrnepoAuctble KOHCTPYKLUMOHHbIE KayecTBeHHble CTanun.
5. 0O6was xapaKTepMCTUKa YyryHOB. Benbiit yyryH.
6. 0O6Lwan xapaKTepnCcT1Ka YyryHoB. Cepbli YyryH.
7. 0O6wwan xapaKTepMUCTUKA YYTryHOB. BbICOKOMPOYHbIN YyTyH.
8. 06wan xapaKTepMUCTUKA YYryHOB. KOBKMIA YyTyH.
9. 0OcobeHHOCTN B3aMMOAENCTBUA NETUPYIOLLMX KOMMIOHEHTOB C XKeNe30M.
10. Ocob6eHHOCTM B3aUMOLENCTBUA NETMPYIOLLUX KOMMOHEHTOB C YIEPOAO0M.
11. BavaHue nerMpyrowmx KOMNOHEHTOB Ha NpeBpaLLeHus, CTPYKTYPY U CBOCTBA CTaslen.
12. JlernpoBaHHble KOHCTPYKUMOHHble cTaan. OCHOBHOE Ha3HavyeHne Aernpyrowmx KOMNOHEHTOB

B KOHCTPYKLMOHHbIX CTasifAX.

13.
14.
15.
16.
17.
18.
19.
20.
21.

LiemeHTyemble (HATPOLLEMEHTYEMbIE) IeTMPOBaHHbIE CTaNu.

Yaydlwaemble NerMpoBaHHble CTanu.

BbICOKONPOUHbIe IerMpoBaHHbIE CTaNN.

PeccopHO-NpY»KMHHblE NerMpoBaHHble CTanun.

LLlapnKonoAlmMnHMKOBbIE CTanun.

M3HocoCTOlKMe cTanu.

CTpouTenbHble HU3KONErMpoBaHHbIe CTanun.

YrnepoamucTtbie MHCTPYMEHTabHblE CTaNN.

JlerpoBaHHble MHCTPYMEHTa/IbHbIE CTain ANA PENKYLLEro MHCTPYMeHTa (HeTennocToikune u

NoyTeNIOCTONKKE).

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

BbicTpopexyLme ctanu.

LLTtamnosble cTanu.

KapocTtolikue ctanum.

XapaKTepUCTUKN }KaponpoYHOCTU MeTaJIMYeCKUX MaTepuanos.
MepanTHbIE M MAapPTEHCUTHbIE apOMpPOYHbIe CTaNN.

BnanaHue coctaBa M CTPYKTYpPbl HA *apOonpoOYHOCTb CTaNW.
AyCTEeHUTHbIe }KapornpoYHble CTanu.

XpomMmucTblie KOPPO3MOHHOCTOMKME CTanu.

XpOMOHMKeNeBble KOPPO3MOHHOCTOMKME CTanu.

KpuoreHHble cTann.
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Bomnpocnr:
1. Buyem npuynHa $pasoBbIx NPeBpPaALLEHUI, MPOTEKAIOLWMX NPU HAFPEBE UAU OXNAKAEHUM CTaNN?
2. KakadA Kputmnyeckada TOYKa COOTBETCTBYET NEPNTHOMY NpeBpaLLeHunto?
3. B uyem pasnmume mexay HacneacTBEHHO MEeIKO- M HacneACTBEHHO KPYMHO3EPHUCTbIMM
cTanamu?
4. Y70 Takoe neperpes, Neperor?
5. KakoBbl 0COBEHHOCTM NEPAUTHOIO NPEBPALLEHNUA B CTANN, YTO TAaKoe COPOUT, TPOOCTUT?
6. YTO TaKOE MapTEHCUT, KAKOBA ero peLleTka, 0CO6EHHOCTU MapTEHCUTHOIO NpPeBpPaLLEHNA?
7. OT uero 3aBUCAT CBOWCTBA MapTeHCUTa U OTHOLLeHMe ¢/a?
8. Y70 TaKoe KpUTUYECKas CKOPOCTb OX/1aXKaeHUA?
9. Yt0 TaKoe 6ENHUT, TUMNbl BENHUTHOMN CTPYKTYpPbI?
10. Kakue npouecchl NpoTeKaloT NP OTNYCKe 3aKaNeHHOM cTann?
11. Kak BansieT TemnepaTypa OThnycka Ha MexaHU4ecKmne CBoicTBa ctann?
12. KaKue CTpyKTYpHbIe USMEHEHUA NPOTEKALOT NPU OTNYCKe CTann?
13. Noyemy oxnaskgeHuUe CTaM CO CKOPOCTbIO MEHbLUEN KPUTUYECKOM [AaeT MOHMUMKEHHYIO
TBEPAOCTb CTanNn?
14. Anarpamma n3oTepmMmnyecKkoro pacnaga aycteHuTa.
15. Y710 TaKoe OCTaTO4YHbIN ayCTEHUT?
16. Kak BnMAOT nermpytolme anemeHTbl Ha $a3oBble NPeBpaLLEHMA NMPU HArPeBe U OXNaXKAEHUN
cTanm?
17. Y10 Takoe Tepmuyeckana obpaboTKa, KaKMMM MapaMeTpaMM MOXKHO ee OXapaKTepusoBaTb
(pexknm Tepmunueckoit 06paboTtkn)?
18. Y70 TaKkoe oTkMr | poaa, C KAKOW Lie/iblo NPOBOAMUTCA 3T 06paboTKa?
19. Y1o Takoe omkur Il popa, uenb 3To 06PabOTKW, AR KaKMX MATepMasoB MOXKET ObiTb
nposeaeH oxur Il poga?
20. Kakoe BiMsAHME OKA3bIBAET OTHMUI HA NJIACTUYHOCTb U BA3KOCTb CTa/N?
21. Kak nameHsaeTca CTPYKTypa CTaan nocae NosHOro M HEMOJIHOTO OTKura?
22. Kakoi oTXUT NpUMeHAeTCs oA A03BTEKTOMAHbIX CTanein?
23. C KaKoW uenbio NPoBOAUTCA M30TEPMMUYECKUIN OTHKMUF, YEM OT/IMYAETCA CTPYKTypa cTanm Y8
nocse o6bI4HOro U N30TEPMUYECKOTO OTHKUIA?
24. Y70 TaKoe HOPManNM3aLms, N B KAKUX CTy4aaX MOXKHO PEKOMEHA0BATb 3TOT BMA 06paboTKn?
25. B yem oTamMume CTpyKTypbl CTanun 45 nocne oTKura u Hopmasnmsaumm, Kak 3To pasinyune samaet
Ha cBoMCTBa?
26. YcTaHOBMTE TEMMEPATYPbl HarpeBa Nog MOJHbIN OTKUF M HOpManusauuio Ana ctanein 40, Y12,
y8.
27. Y70 TaKoe 3aKasiKa CTaan, U C KAKOW LLe/ibio OHa NPOBOAUTCA?
28. Y70 TaKoe 3aKa/IMBAaEMOCTb CTa/IM, OT YEro 3aBUCUT 3aKa/IMBAEMOCTL?
29. Y70 TaKoe NoAHaA M HenoIHaA 3aKasiKka? [lnAa Kakux Lenen npoBoaATCA STU BUAbI 3aKaNKu?
30. C KaKoli CKOpPOCTbIO HaZO0 OXNaXAaTb M3AeNvA Npu 3akanke? YTo MOXKHO MCMO/b30BaTb B
BUAE oxnaxaatouwen cpeabl?
31. YTo TaKoe MNPOKA/NMBAEMOCTb CTa/M WM OT Yero OHa 3aBUCUT?  XapaKTEPUCTUKM
NPOKa/INBaeMOCTH.
32. Kakue Buabl (cnocobbl) 3aKanKku Bbl 3HAETE, C KAKOM LLe/IblO MX NPUMEHSAIOT Ha NPAKTUKe?
33. B yemM OTAMYME U30TEPMUYECKOM U CTYNEHYATON 3aKasKU. KaKoBbl MPeMMyLLECTBA Kaxa0ro
BMAa 06paboTkn?
34. Y7o TaKoe OCTaTOUYHbIE HAMPAXKEHUA NPU TepMUYecKor 06paboTKe, Kakne BUAbI HaNPAXKEHNU
Bbl 3HaeTe?



35. Y10 Ha3bIBaeTCA OTMNYCKOM, Lieab 3TOro BUAA 06paboTKm?

36. Kakue BMAbl OTNYCKa Bbl 3HaeTe?

37. Kakas cTpyKTypa OTnyLLEeHHON cTann obecneynsaeT NoayyeHMe MaKCMMANbHOM NAACTUYHOCTM
N BA3KOCTM B COMETAHUM C XOPOLUEN NPOYHOCTbIO?

38. Y10 TaKoe yny4weHune?

39. Yem oTamnuaeTca CTpyKTypa copbuta OTNycKa OT copbuTa, NOAYHYEHHOTO NPU HOPMANU3ALUN,
KaK 3TO OT/AMYME BAUAET Ha CBOMCTBA?

40. Y10 TaKkoe 3aKanKa 6e3 noAMMOpOHOro npeBpalleHMsA, ANs Yero MNpoBOSAT 3TOT BUA
06paboTkn?

41. Kak BblbpaTb TemnepaTypy Harpesa nog 3akanaky 6e3 noammopdHoro npespalleHma?

42. Y70 TaKoe cTapeHue cnaaBoB?

43. Y70 Takoe 30Hbl NMHbe-MpecToHa 1 Kak X NosIBEHME BIUSET HA MeXaHU4YeCcKne cBoicTea?
44. Y10 TaKoe ecTecTBEHHOE U UCKYCCTBEHHOE CTapeHne?

45. Kak npoBecTu 3aKa/iky NOBEPXHOCTHOIO C1oA nu3aenua?

46. KaKne cTann MOXHO 3aKasIuTb TOKOM BbICOKOM YacToTbl (TBY)?

47. Yem perynupyetcs rnybuHa 3aKkaneHHOro ¢/10a npu 3akanke TBY?

48. Kakne ocobeHHOCTM 3aKanKM NpU HAarpeBe s1a3epom?

49. Ona yero NPUMEHSAIOT 3aKa/Ky Npu Harpese slasepom?

50. [Ans yero npMMmeHseTca rasonsameHHas 3aKaska? [JoCTOMHCTBA M He0CTaTKK npoLiecca.

51. YTo TaKoe TepmomMexaHM4ecKkan obpaboTka?

52. Yto Takoe BTMO, noyemy CBOWMCTBA CTa/IN NOC/e 3TOM 06paboTKM Bbille, YeM NOC/e 3aKanKu?
53. Y7o Takoe HTMO, gna yero npMmeHsAoT 3TOT npouecc? KakoBbl TEXHONOTMYECKME TPYAHOCTU
npoBeAeHMA 3TOro npouecca?

54. YTo Takoe XMMMUKO-Tepmmyeckas ob6paboTKa M ANA Yero oHa NpoBoamuTCA? Bupabl XMMUKO-
TepmMmuyeckol obpabotku (XTO).

55. Kakune ocHOBHble npoLlecchl NpoTeKatoT npu nposeaeHnn XTO?

56. OT yero 3aBUCUT FybUHa obpasytoleroca anddysMoHHoro cnoa?

57. Y70 Ha3bIiBaeTCA LemeHTaumen, Kakme BUAbl LeMeHTaLumMm Bbl 3HaeTe?

58. Kakyto Tepmmyeckyto 06paboTKy NpoBOAAT NOC/E LEMEHTALMM U 3a4eM?

59. YT0 TaKoe azoTupoBaHuMe ctann? Kakue uenm npecnenytoT, noaseprasa cTanb 3To 06paboTke?
60. Y710 TaKoe LMaHMpPOBaHNE U HUTPOLLEMEHTALMA, YEM OTIMYALOTCA 3TM 06PabOTKN?

61. Kakune Buapl anddysMOHHOIO HACbILLEHMA MeETannamMu Bbl 3HAeTe, A/1A Yero NPoBOAAT 3TU
npoueccobl?

62. Kakme BMAbl a30TMPOBAHMA Bbl 3HAETe, B 4YeM MX nNpeumyllecTBa nepes 0b6bIYHbIM
npoLeccom?
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Bomnpocnr:
1. Buyem npuynHa $pasoBbIx NPeBpPaALLEHUI, MPOTEKAIOLWMX NPU HAFPEBE UAU OXNAKAEHUM CTaNN?
2. KakadA Kputmnyeckada TOYKa COOTBETCTBYET NEPNTHOMY NpeBpaLLeHunto?
3. B uyem pasnmume mexay HacneacTBEHHO MEeIKO- M HacneACTBEHHO KPYMHO3EPHUCTbIMM
cTanamu?
4. Y70 Takoe neperpes, Neperor?
5. KakoBbl 0COBEHHOCTM NEPAUTHOIO NPEBPALLEHNUA B CTANN, YTO TAaKoe COPOUT, TPOOCTUT?
6. YTO TaKOE MapTEHCUT, KAKOBA ero peLleTka, 0CO6EHHOCTU MapTEHCUTHOIO NpPeBpPaLLEHNA?
7. OT uero 3aBUCAT CBOWCTBA MapTeHCUTa U OTHOLLeHMe ¢/a?
8. Y70 TaKoe KpUTUYECKas CKOPOCTb OX/1aXKaeHUA?
9. Yt0 TaKoe 6ENHUT, TUMNbl BENHUTHOMN CTPYKTYpPbI?
10. Kakue npouecchl NpoTeKaloT NP OTNYCKe 3aKaNeHHOM cTann?
11. Kak BansieT TemnepaTypa OThnycka Ha MexaHU4ecKmne CBoicTBa ctann?
12. KaKue CTpyKTYpHbIe USMEHEHUA NPOTEKALOT NPU OTNYCKe CTann?
13. Noyemy oxnaskgeHuUe CTaM CO CKOPOCTbIO MEHbLUEN KPUTUYECKOM [AaeT MOHMUMKEHHYIO
TBEPAOCTb CTanNn?
14. Anarpamma n3oTepmMmnyecKkoro pacnaga aycteHuTa.
15. Y710 TaKoe OCTaTO4YHbIN ayCTEHUT?
16. Kak BnMAOT nermpytolme anemeHTbl Ha $a3oBble NPeBpaLLEHMA NMPU HArPeBe U OXNaXKAEHUN
cTanm?
17. Y10 Takoe Tepmuyeckana obpaboTKa, KaKMMM MapaMeTpaMM MOXKHO ee OXapaKTepusoBaTb
(pexknm Tepmunueckoit 06paboTtkn)?
18. Y70 TaKkoe oTkMr | poaa, C KAKOW Lie/iblo NPOBOAMUTCA 3T 06paboTKa?
19. Y1o Takoe omkur Il popa, uenb 3To 06PabOTKW, AR KaKMX MATepMasoB MOXKET ObiTb
nposeaeH oxur Il poga?
20. Kakoe BiMsAHME OKA3bIBAET OTHMUI HA NJIACTUYHOCTb U BA3KOCTb CTa/N?
21. Kak nameHsaeTca CTPYKTypa CTaan nocae NosHOro M HEMOJIHOTO OTKura?
22. Kakoi oTXUT NpUMeHAeTCs oA A03BTEKTOMAHbIX CTanein?
23. C KaKoW uenbio NPoBOAUTCA M30TEPMMUYECKUIN OTHKMUF, YEM OT/IMYAETCA CTPYKTypa cTanm Y8
nocse o6bI4HOro U N30TEPMUYECKOTO OTHKUIA?
24. Y70 TaKoe HOPManNM3aLms, N B KAKUX CTy4aaX MOXKHO PEKOMEHA0BATb 3TOT BMA 06paboTKn?
25. B yem oTamMume CTpyKTypbl CTanun 45 nocne oTKura u Hopmasnmsaumm, Kak 3To pasinyune samaet
Ha cBoMCTBa?
26. YcTaHOBMTE TEMMEPATYPbl HarpeBa Nog MOJHbIN OTKUF M HOpManusauuio Ana ctanein 40, Y12,
y8.
27. Y70 TaKoe 3aKasiKa CTaan, U C KAKOW LLe/ibio OHa NPOBOAUTCA?
28. Y70 TaKoe 3aKa/IMBAaEMOCTb CTa/IM, OT YEro 3aBUCUT 3aKa/IMBAEMOCTL?
29. Y70 TaKoe NoAHaA M HenoIHaA 3aKasiKka? [lnAa Kakux Lenen npoBoaATCA STU BUAbI 3aKaNKu?
30. C KaKoli CKOpPOCTbIO HaZO0 OXNaXAaTb M3AeNvA Npu 3akanke? YTo MOXKHO MCMO/b30BaTb B
BUAE oxnaxaatouwen cpeabl?
31. YTo TaKoe MNPOKA/NMBAEMOCTb CTa/M WM OT Yero OHa 3aBUCUT?  XapaKTEPUCTUKM
NPOKa/INBaeMOCTH.
32. Kakue Buabl (cnocobbl) 3aKanKku Bbl 3HAETE, C KAKOM LLe/IblO MX NPUMEHSAIOT Ha NPAKTUKe?
33. B yemM OTAMYME U30TEPMUYECKOM U CTYNEHYATON 3aKasKU. KaKoBbl MPeMMyLLECTBA Kaxa0ro
BMAa 06paboTkn?
34. Y7o TaKoe OCTaTOUYHbIE HAMPAXKEHUA NPU TepMUYecKor 06paboTKe, Kakne BUAbI HaNPAXKEHNU
Bbl 3HaeTe?



35. Y10 Ha3bIBaeTCA OTMNYCKOM, Lieab 3TOro BUAA 06paboTKm?

36. Kakue BMAbl OTNYCKa Bbl 3HaeTe?

37. Kakas cTpyKTypa OTnyLLEeHHON cTann obecneynsaeT NoayyeHMe MaKCMMANbHOM NAACTUYHOCTM
N BA3KOCTM B COMETAHUM C XOPOLUEN NPOYHOCTbIO?

38. Y10 TaKoe yny4weHune?

39. Yem oTamnuaeTca CTpyKTypa copbuta OTNycKa OT copbuTa, NOAYHYEHHOTO NPU HOPMANU3ALUN,
KaK 3TO OT/AMYME BAUAET Ha CBOMCTBA?

40. Y10 TaKkoe 3aKanKa 6e3 noAMMOpOHOro npeBpalleHMsA, ANs Yero MNpoBOSAT 3TOT BUA
06paboTkn?

41. Kak BblbpaTb TemnepaTypy Harpesa nog 3akanaky 6e3 noammopdHoro npespalleHma?

42. Y70 TaKoe cTapeHue cnaaBoB?

43. Y70 Takoe 30Hbl NMHbe-MpecToHa 1 Kak X NosIBEHME BIUSET HA MeXaHU4YeCcKne cBoicTea?
44. Y10 TaKoe ecTecTBEHHOE U UCKYCCTBEHHOE CTapeHne?

45. Kak npoBecTu 3aKa/iky NOBEPXHOCTHOIO C1oA nu3aenua?

46. KaKne cTann MOXHO 3aKasIuTb TOKOM BbICOKOM YacToTbl (TBY)?

47. Yem perynupyetcs rnybuHa 3aKkaneHHOro ¢/10a npu 3akanke TBY?

48. Kakne ocobeHHOCTM 3aKanKM NpU HAarpeBe s1a3epom?

49. Ona yero NPUMEHSAIOT 3aKa/Ky Npu Harpese slasepom?

50. [Ans yero npMMmeHseTca rasonsameHHas 3aKaska? [JoCTOMHCTBA M He0CTaTKK npoLiecca.

51. YTo TaKoe TepmomMexaHM4ecKkan obpaboTka?

52. Yto Takoe BTMO, noyemy CBOWMCTBA CTa/IN NOC/e 3TOM 06paboTKM Bbille, YeM NOC/e 3aKanKu?
53. Y7o Takoe HTMO, gna yero npMmeHsAoT 3TOT npouecc? KakoBbl TEXHONOTMYECKME TPYAHOCTU
npoBeAeHMA 3TOro npouecca?

54. YTo Takoe XMMMUKO-Tepmmyeckas ob6paboTKa M ANA Yero oHa NpoBoamuTCA? Bupabl XMMUKO-
TepmMmuyeckol obpabotku (XTO).

55. Kakune ocHOBHble npoLlecchl NpoTeKatoT npu nposeaeHnn XTO?

56. OT yero 3aBUCUT FybUHa obpasytoleroca anddysMoHHoro cnoa?

57. Y70 Ha3bIiBaeTCA LemeHTaumen, Kakme BUAbl LeMeHTaLumMm Bbl 3HaeTe?

58. Kakyto Tepmmyeckyto 06paboTKy NpoBOAAT NOC/E LEMEHTALMM U 3a4eM?

59. YT0 TaKoe azoTupoBaHuMe ctann? Kakue uenm npecnenytoT, noaseprasa cTanb 3To 06paboTke?
60. Y710 TaKoe LMaHMpPOBaHNE U HUTPOLLEMEHTALMA, YEM OTIMYALOTCA 3TM 06PabOTKN?

61. Kakune Buapl anddysMOHHOIO HACbILLEHMA MeETannamMu Bbl 3HAeTe, A/1A Yero NPoBOAAT 3TU
npoueccobl?

62. Kakme BMAbl a30TMPOBAHMA Bbl 3HAETe, B 4YeM MX nNpeumyllecTBa nepes 0b6bIYHbIM
npoLeccom?





