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1. Ilesn, 3272494 ¥ IJIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs 10 JUCHHUIIHHE

[lenbf0 OCBOCHUS IUCIUIUIMHBI SIBISICTCS (DOPMUPOBAHHE Yy OOYYAIOIIMUXCS KOMIETCHIMHA B
cootBeTcTBUU ¢ TpeboBanusMu ®I'OC BO u 06pazoBarenbHON TPOrpaMMBI.

3amayamMu OCBOCHHUS TUCITUTUINHBI SIBIISTFOTCS:

- mpuoOpeTeHHe  OOydYarlOIIMMHUCS  3HAHWK, yMEHWUH, HABBIKOB W  (WJIM)  OIBITa
po(heCCHOHANLHOM JCSITENFHOCTH, XapaKTEPHU3YIONUX JTambl (OPMUPOBAHUS KOMIICTCHIUN B
COOTBETCTBUU C YU€OHBIM IIJITAHOM U KaJeHJIapHbIM TpadukoM y4eOHOro mporecca;

- OIEHKa JIOCTIDKEHHUS OOYYArOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYCHHsI Kak dTama
(bopMUPOBaHUS COOTBETCTBYIOIIUX KOMIIETEHIIUH.

O6yuenne mno gucuuminHe «KOHCTPYKIMOHHBIE M AJIEKTPOTEXHUYECKHE MaTepuabl,
MPUMEHSIEMBIE B JHEPTOMAIIMHOCTPOSCHUW» HAMPAaBICHO HAa (OPMUPOBAHHE Y OOyUYaIOUIUXCS
CJIEYIOIINUX KOMIETeHIINH:

KO,I[ N HAMMCHOBAHUC KOMHeTeHL{I/Iﬁ I/IH,Z[I/IKaTOpLI JOCTHIKCHUA KOMIICTCHIIM

HOIIK-5.1. YMeeT ucnosb30BaTh CBOMCTBA
KOHCTPYKI[MOHHBbIX W  3JIEKTPOTEXHUYECKUX

OIIK-5. Cnoco6eH K1cnoJib30BaTh CBOMCTBA MaTepHaJIOB B pacyeTax IapaMeTPOB U PEXXUMOB
KOHCTPYKLMOHHBIX Y 3JIEKTPOTEXHUYECKUX Opyu  pa3paboTKe,  MPOEKTUPOBAHUKU U
MaTepHaJIOB B pacyeTax napaMeTpoB U VICTIBITAHUSIX SHEPTEeTUYECKHX YCTAHOBOK
PEXMMOB 06bEKTOB NPOPECCHOHATHLHON HOIIK-5.1. YMeeT paccuUThIBATh 3/IEMEHTbBI U
JleATeJIbHOCTH napaMeTpbl 3HepreTUYeCKrx MallliH U

YCTAaHOBOK C y4€TOM CBOMCTB
KOHCTPYKIIMOHHBIX MATE€PHAJIOB

2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JuciuniuHa BXOAUT B 00s13aTeNbHYIO YacTh Osoka b1, moapasnen b.1.1.17.

Jns v3ydyeHus MaHHOW JMCIUIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHUs, HAaBBIKH, (popMUpyeMbIe
MPEAIIECTBYIOIUMHA  TUCUUIUIMHAMHA: KOHCTpYKIIMM M CXEMbl TEpCHEeKTUBHBIX JBUTATENEH
BHYTpEHHETO cropanusi, Teopust pabodux MpoIieccoB ABUTaTeIe BHyTpEeHHETo cropanusi, CUCTEMBI
MUTaHUS JIBUTaTejedl BHYTPEHHEro cropaHus, ['oproue-cMa3ouHble MaTepHalbl 1Jisl 3KCIUTyaTalluu
HHEPTrOyCTaHOBOK, /[MHaMMKa ABUTATENIel BHYTPEHHETO CTOPAHUS.

3HaHUs, YMEHUS, HABBIKK, CPOPMHUPOBAHHBIC JAHHOW AUCIMILTUHON, OYAYT BOCTPEOOBaHBI
Py M3YYEHUM TaKUX AUCIUIUIMH KakK: DKOJIOTHS M TOKCHYHOCTH DHEProyCTaHOBOK, OCHOBBI
WCIIBITAHUHN YHEPreTUYECKUX MAIINH U YCTaHOBOK, BOOpOAHBIE TEXHOIIOTHH 17151 SHEPTOYCTAaHOBOK
Oynymiero, OCHOBHBIE METOJbI M TMPOTPAMMBbI JUIsI TPOEKTHUPOBAHUS TPAHCIOPTHBIX CHIIOBBIX
YCTaHOBOK C 3JIEKTPOT€HEPAaTOPOM Ha OOPTY

3HaHUs, yMEHHS, HABBIKH, CHOPMHUPOBAHHBIE TAHHOW JUCIUTIIMHOW, OyIyT BOCTpEOOBAHBI MPHU
MPOXO0KICHUH MPAKTHUK U CAaue TOCyAapCTBEHHON UTOMOBOM aTTeCTalluH.



3. CTpyKTYypa M cojepKaHue TUCUUILTUHbI
OO61as TpyA0EMKOCTh AUCLHUILIIMHBI COCTABISAET 3 3aueTHbIe enuHuLbl (108 yacos).

3.1. Buabl yueOHoii padoThl U TPYI0€EMKOCTh

3.1.1. 3aounasi popma 00yueHUs

No 3 T — CemecTpsbl
n/n | Bua yuebnoit pabotsl 4ACOR 3
1 AyauTOpHBIC 3aHATHS 6 6
B ToMm umncne:
Jlexkuun 4 4
CeMuHapCKUE/TPAKTHYCCKUEC 3aHIATUS - -
JlabopaTopHble 3aHATHS 2 2
2 CamocrosiTenpHas padbora 102 102
3 ITpomMexyTodHas aTTecTanus
3auet/nud.3auer/7K3aMeH 3auer 3auer
Hroro 108 108




3.2. TemaTnyeckuii njian N3YYCHHUS NUCHHUIIIINHDbI

3.2.2. 3aounasi popMma 00yueHUs

- 8
Ne | Paznensl/TeMbl g §‘ § = § %53) E § é E §
/Il | AMCLMIIINHBI R = % é = E = % = g Lc’é
< O F = 8
1 BBeE[eHI/Ie. CTpyKTypa U OCHOBHBIC 11.4 0.75 05 B 0,25 10
CBOICTBA MaTEPHAJIOB.
2 Knaccudukanus marepuaios. 11,4 0,75 0,5 — 0,25 10
3 MeTtamu4ecKkie MaTeprabl. 11,6 0,75 0,5 - 0,25 10
«Brmsaane XonoaHOM NMIacTHYeCKOM
4 negopMaluu Ha CTPYKTYpPY U CBOMCTBA 13,6 1 0,5 — 1 12
METAaJIJIOB)
5 JKeie30 u cruiaBel Ha €ro OCHOBE. 13,8 0,75 1 - 0,25 12
6 Tepmuyeckasi 00paboTKa CTaH. 11,6 0,75 0,5 - 0,25 12
7 JlerupoBaHHbIE CTaNH. 11,8 0,75 0,5 - 0,25 12
8 CIutaBbl Ha OCHOBE LIBETHBIX METAIIOB. 11,4 0,75 0,5 - 0,25 12
9 Komrmo3uimonnsie MaTepuaibl. 11,4 0,75 0,5 - 0,25 12
Hroro: 108 6 4 - 2 102




3.3. Coaepxanue JUCHUNIHMHBI

Tema 1. Beenenue.

MaTepI/IaJ'IOBe,I[GHI/IC U IPUMCHCHUE MaTCpUajioB. 3auem HY>XHO 3HAaTb MaTCpHAJIOBCIACHHUC.
Hp06HeMBI N JOCTHIKCHUS MATCPUATIOBCICHHA.

Tema 2. CTpyKTypa ¥ OCHOBHBIE CBOIICTBA MaTEPHAJIOB.

Tunbl XuMU4YecKux cBs3ed. Kpucraiummueckue u HEKPUCTAIUIMYECKUE TBEPJIbIE MaTepUaIbl.
JledeKThl KpUCTALUTUYECKOTO CTPOEHUsS (TOYCYHBbIC, JIMHEHHBIC, TOBEPXHOCTHBIC, OOBEMHBIE).
CtpyKTypa, METOBI U3YyUEHHUS CTPYKTYpPhl MaTEpPHAJIOB.

MeXaHI/ILICCKI/Ie, OJICKTPHUYCCKUCE, TCIIJIOBBIC, Mar"HuTHBIC, OIITUYCCKUC CBOﬁCTBa,
AO0JIrOBPEMCHHAsA CTOMKOCTb.

Tema 3. Kinnaccupukanus MaTepuasios.

OCHOBHBIC TPYIIIBI TBEPABIX MaTEPHAIOB: METAJUIbI, KEPaMHUKa, MOJMMEPHI, KOMIIO3UTHIL.
CpaBHHTCJ’IBHaﬂ OLCHKa MAaTCpuajOB IIO0 INIOTHOCTH, XCECTKOCTH, MPOYHOCTH, COIIPOTUBJICHHIO
pa3pyLICHUIO, AIEKTPOIPOBOTHOCTH.

[TporpeccuBHbBIe MaTepHaibl (TOIYIPOBOJHUKH, «Smart»-MaTepHalibl, CIUIaBbl ¢ 3P (deKToM
namsTi. HeoOX0MMOCTh CO31aHUsI HOBBIX MaTE€pPHAOB.

Tema 4. MeTasinyeckue MaTepuaJIbl.

CpoiicTBa u Kinaccupukanus. ATOMHO-KPUCTANIMYECKOE CTpoeHHe MeTamuioB. IIpodHocTs
MeTauloB U criaBoB. Hampspkenue u nedopmanus Mexanundeckue cBoiictBa. McmbiTanus Ha
pactsbkeHue. [IpoYHOCTb, XapaKTEpUCTUKHU HMPOYHOCTH (ITIpelesl TEeKy4ecTH, Mpeaes MPOYHOCTH,
yZieabHas IPOYHOCTH). [11acTHYHOCTD, XapaKTePUCTUKH IJTACTUYHOCTH (OTHOCUTENBHOE YIITIMHEHHE,
OTHOCHUTEINIbHOE CyKeHue). KOHCTpyKIMOHHAasi MPOYHOCTh, MYTH MOBBIIMIEHNUS KOHCTPYKIMOHHON
IIPOYHOCTH.

Tema 5. TBepaocTb, MeTOABI ONpeIeIeHUA TBEPAOCTH.

Bausaue mmacthyeckod  gedopmanuMu  Ha  CTPYKTYpy M CBOMCTBa  METalJIOB.
Pexpucrannuzanmus.

Tema 6. ’Kese30 u ciy1aBLI HA €ro OCHOBE.

CnnaBel xene3a c¢ yriepogoM. ®as3el U CTpYKTypHble cocTaBisitomue. Krnaccuduxanus,
MapKUpPOBKa, CTPYKTYypa, CBOMCTBA YIVIEPOAUCTHIX cTaynell. BnusHue yriiepoga W MOCTOSHHBIX
IIpUMeEced Ha CTPYKTYPY U CBOWCTBA CTAJIEH.

Tema 7. TepMuuyeckas o0padoTka cTaju.

Buner tepmuueckoil o0paboTku. BnusHue Ttepmuueckoi 0O0paOOTKM Ha MeEXaHUYECKHe
cBoiicTBa ctanu. OTKUT ¥ HOopMmanu3anus. 3akanka. [loBepxHocTHas 3akanka. OTmyck. XHUMHKO-
TepMuYeckas 00paboTKa CTaJH.

Tema 8. JlermpoBaHHbIe cTAJIN.

Knaccudukanus craneil. MapkupoBka JETHpOBaHHBIX cTajed. BiusHue nerupyrommx
AIIEMEHTOB Ha cBoiicTBa cTasiell. KoHCTpyKIMOHHBIE (MAIIMHOCTPOUTENIBHBIE) JIETUPOBAaHHBIE CTAIIH.
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Cranu crnenualbHOrO Ha3HA4YeHUs (PECCOPHO-NIPYKUHHBIE, HIAPUKONOALIMITHUKOBBIE CTalH,
M3HOCOCTOMKNE, KOPPO3HOHHO-CTOMKHE).

Tema 9. Cni1aBbI HA OCHOBE IBETHBIX METAJLJIOB.

Menp u cruiaBel Ha ee ocHoBe. Knaccudukanusi, MapKHpOBKa, CTPYKTypa, CBOWCTBa,
[IPUMEHEHUE. Jlaryun u OpoH3BI. AJIIOMUHHMI W CIUIaBBl Ha ero ocHoBe. Kiaccuduxarms,
MapKHUpOBKa, CTPYKTYpa M CBOHCTBAa alIOMMHHEBBIX CIUIaBOB. JledhopMupyemble U JHUTEHHBIE
CIUIABBI.

Tema 10. KoMno3unuoHHbie MaTepHaJibl.

Onpenenenue komno3utoB. Knaccudukanus KOMIO3MLMOHHBIX MarepuaiaoB. MarpuuHsle
MaTepuaibl U apMHUpyromue uieMeHThl. CTpyKTypa, CBOWCTBA, METOABI MOJIYYEHHE, IPUMEHEHUE
IIOJIMMEPHBIX KOMITIO3UL[MOHHBIX MaTepuanoB. HanoyiHeHHbIE INIACTUKU. APMUPOBAHHBIC IIJIACTUKH.
IlepcniekTUBBI HCIIOIB30BAHNS KOMIIO3UTOB.

3.4. TemaTHKa CEeMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. Cemunapckue/mpakTuyeckue 3aHaTHs (TOJIBKO 1JIs1 04HO# (PopMBI 00yUeHH )
CemuHapcKkue\IPaKTUIECKUE 3aHATHS U1 3a09HON (OPMbI O0YUEHHSI HE MTPEYCMOTPEHBI.

Jiist ouHOi popmMBbI 00yUeHUA
[Tpaktuyeckas padora Nel «MakpoCTpyKTypHBIN aHATH3.
[Tpaktuyeckas pabora Ne 2«MexaHUUYeCKHe CBOMCTBA METANIMYECKUX MAaTEPUATIOB.
[Tpaktuyeckas padora Ne3 ««BnusHIE XOIOAHOH MIACTHYECKOM NedopMalui Ha CTPYKTYPY H
CBOICTBAa METAJLIOBY.
[Tpaktuyeckas padora Ne4 «BnusHue yriaeponia Ha CTPYKTYPY M CBOHCTBA YIIEPOJUCTBIX CTATICH.
[TpakTtuyeckas pabora NeS «BnusHue repmuyeckoit 00pabOTKU Ha CTPYKTYpPY U CBOMCTBa
YIIIEPOAUCTON CTAIIN.
[Tpaktudeckas pabora Ne6 «JlernpoBaHHBIE CTATNY.
[TpakTrueckast padota Ne 7 «CTpyKTypa 1 CBOMCTBA KOMITIO3UIIMOHHBIX MATEPHAIIOBY

3.4.2. JIaGopaTopHbIe 3aHATHS (TOJIBKO [1JIsl 3204HOM (popMBbI 00yUeHHs)
JlaboparopHble 3aHATHS 17151 OUHOU (HOpMBI 0O0yUEHHS HE MPEAYCMOTPEHBI.

st 3a0uHol popmbl 00yueHust
JlaGopatopHas pabota Nel «MakpoCTpyKTYpHBII aHAIN3Y.
JlabopaTtopHnast pabota Ne 2«MexaHWYECKHE CBOWCTBA METALTUYECKUX MATEPHAIOBY.
JlaGopatopHas pabota Ne3 ««BnusHue X001HON TIacTUYecKol aedopMaliii Ha CTpYKTypy U
CBOICTBa METAJJIOBY.
JlaGopatopHas pabota Ned «BnusiHue yriepoja Ha CTPYKTYpY U CBOMCTBA YITIEPOAUCTBIX CTaJICi.
JlaboparopHas paboTtaNe5 «BnusiHue Tepmudeckoit 00pabOTKU Ha CTPYKTYPY U CBOMCTBa
YTJIEPOJUCTOM CTaN.
JlaGopaTtopHnast pabota Neb6 «JlermpoBaHHbBIE CTATH.
JlaGopatopHas pabota Ne 7 «CTpyKTypa 1 CBOMCTBAa KOMIIO3UIIMOHHBIX MaTEPHAIIOBY
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3.5TemaTuka KypcoBbIX NPOEKTOB (KyPCOBBIX padoT)
KypcoBsie poeKThI/paboThl HE MPEyCMOTPEHBI.

4. YuyeOHO-MeTOANYECKOE M HH(POPMAIIMOHHOE 00ecTiedeHue

4.1. HopmatuBHbie 1o0kyMeHTHI 1 'OCToI

1. TOCT 148462020 JIBurareau aBTOMOOMIBbHBIE. METOIBI CTEH/IOBBIX UCIIBITAHMI

2.TOCT 10150— 2014 JIpurarenu BHYTPEHHETO CropaHusi mopiiHeBbie. O0IMe TEXHUUECKHE
YCIIOBHS

3. TOCT P 54120-2010 JIpurarenu aBTomMoOwibHBIC. [lyckoBbie KadecTBa. TexHUUECKHE
TpeOOBaHU

4.2. OcHOBHAaA IUTEPATYypPa

1. MapxkuHn, B. b. CoBpemeHHbIe po0IeMbl HAYK 0 MaTepUallaX | Ipolieccax : ydeOHoe
nocobue / B. b. Mapkun. — bapnayn : Antl'TY, 2019. — 204 c¢. — ISBN 978-5-7568-
1327-2. — TekcT : snekTpoHHbIN // JIaHb : 2JIEKTpOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/292781 (mata obpamenus: 28.10.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2. Canynos, C. B. Marepuanosenenue : yaeobnoe nocodue / C. B. CamryroB. — 2-e u3.,
ucnp. u gomn. — Cankt-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1793-
. — Texcr : anexrponnslii // Jlanp : 31eKTpoHHO-OMOMMOTEUHas cucrema. — URL:
https://e.lanbook.com/book/211805 (mata oOpamenus: 28.10.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

4.3. JlonoiHUTEIbLHASA JTUTEPATYypPa

1. MapxkuHn, B. b. CoBpeMenHbIe TpoOIEMBI HAYK 0 MaTepHalIax U Ipolieccax : yueOHoe
nocobue / B. b. Mapkun. — bapnayn : Ant['TY, 2019. — 204 c. — ISBN 978-5-7568-
1327-2. — Texkcr : anekTpoHHBIH // JlaHb : 21eKTpoHHO-0MOIMOoTeuHast cuctema. — URL:
https://e.lanbook.com/book/292781 (nara obpamienus: 28.10.2023). — Pexxum goctyma:

JUIsl aBTOPH3. TIOJIb30BaTEIIEH.

2. 3emckos, 1O. II. Marepuanosenenue : yueOHoe mocooue / FO. II. 3emckoB. — CaHKT-
[MerepOypr : Jlanb, 2022. — 188 c. — ISBN 978-5-8114-3392-6. — TexkcT : 3neKTpoHHbI# //
Jlanp : snekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/206225
(mara obpamenus: 28.10.2023). — PexuM goctyna: Jyisi aBTOpU3. MOJIb30BaTENEH.

4.4, JekTpoHHBbIE 00pa30BaTeJbHbIE PeCYpPChI
1. Kypc «Marepuanosenenue u TKM»
URL: https://online.mospolytech.ru/course/view.php?id=2629

4.5. JIuueH3UO0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe IPOrpaMMHoOe odecriedyeHune
Jnst mpoBeieHus 3aHATHH IO TUCIUILTMHE Heooxoaumo cieayromiee [10:
Onepanuonnas cuctema Windows 7 u Boiie, Oduchsie npunoxenus: Microsoft Office.

HanmenoBanue | Pazpadorumnk I1O | JocTynHocTh Ccblika Ha Enunblii peectp
(mpaBoobJsagarten | (IMUEH3NOHHOE, | POCCHHCKHUX MPOrpamMM JJist
b) ¢B00OTHO I9BM u B/l (npu Haanumnu)



https://online.mospolytech.ru/course/view.php?id=2629
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PacnpocTpanaem
oe)
Moii Oduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe MPo(deccHoHATbHBIE 0a3bI JaHHBIX U HH(OPMAIIUOHHBIE
CIIpaBOYHbIE CUCTEMbI

Jiiss  oCBOEHHSI JAMCHUIUIMHBI PEKOMEHAYIOTCS CIEAYIOIHe CalThl WH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu «VHTepHeT»:

http://mMmunOOpHAYKH.pJ/ - MUHUCTEPCTBO 00pa3oBanus U Hayku PD;

http://fcior.edu.ru/ - deaepanbHblii HEHTP HHOOPMAILIHOHHO-00Pa30BaTEILHBIX PECYPCOB;

http://fgosvo.ru/ - TTopran dexepanbHBIX rOCYIapCTBEHHBIX 00Pa30BATEIBHBIX CTAH/IAPTOB;

http://www.consultant.ru/ - CripaBounas npaBoas cucrema «KoHcymnbranT [1mrocy;

http://www.garant.ru/ - CipaBouHast mpaBoBasi cuctema «I"apanT»;

http://www.edu.ru/ - Poccuiickoe oopazoBanue. denepaabHblii OPTAT,

http://www.opengost.ru/ - CaiiT, copepskaliuii MoJHbIC TEKCThl HOPMAaTHBHBIX TOKYMEHTOB.

[TepeueHb MHPOPMALIMOHHBIX CUCTEM:

Hayunas ouboTeka MockoBcKOro MOJIUTEXHUYECKOTO YHUBEPCUTETA.
http://lib.mami.ru/lib/content/elektronnyy-katalog

baza mannbpIX comepxuT B cebe 102678 yd4eOHBIX MaTepHaJOB Pa3IMYHON HAINPABICHHOCTH
1939 13 KOTOPBIX MMOJHOTEKCTOBbIE. J{OCTYN K 37I€KTPOHHOMY KaTaJor'y MOYHO HOJIYYUTh C JH0O0Tr0o
YCTPOMCTBA, UMEIOIINM TMOIKITIOUEHHE K HHTEPHETY.

OnektpoHHbI katanor bBULl MI'VIIL

http://mgup.ru/library/

DJEeKTPOHHBIN KaTaJlor MO3BOJISIET IPOU3BOIUTH MOMUCK 10 0a3e naHHbIX onOmmnoTexkun MITYII.

ObC uznatensctBa «JIAHDY.

https://e.lanbook.com/

ObC «JIAHb» - pecypc, mpenocTaBisiomiuii online-qocTyn K HaydHbIM JKypHaJaM U
MOJHOTEKCTOBBIM KOJIJIEKIMSIM KHUT Pa3InYHbIX U3/aTeIbCTB.

Hocryn k ObC uznatenscrBa «JIAHbY» ocymiecTBiisieTcs: co Bcex KOMIBIOTEPOB YHUBEPCUTETA.

3BC «Polpred».

http://polpred.com/news

OBC npeacraBnsger coO0l apXUB BaXKHBIX MyOJIUKAIMi, coOupaeMbIx BpyuHyto. baza naHHbIx
¢ pyopukaropom: 53 otpaciu/ 600 uctounukos/ 9 denepanbHbix okpyroB P®/ 235 crpan u
TEepPUTOPHUIL/ TIaBHBIE MaTepHalbl/ cTaTb U HHTepBBIO 8000 mepBbIX jui. s JocTyna K MOJHBIM
tekctam DBC ¢ KOMITBIOTEPOB HAa TEPPUTOPUHU YICOHBIX KOPITYCOB YHHBEPCHUTETA aBTOPU3AIUS HE
TpebyeTcs.

«KubepJlennnka» - HaydHast OubJIMOTEKa OTKPBITOTO JIOCTYIIA.

http://cyberleninka.ru/

DTO Hay4dHas IEKTPOHHAsT OMOIMOTEKa OTKpBITOro nocTyma (Open Access).

bubnuoreka KOMIUIEKTYyeTCs HAyYHBIMH CTaThsIMH, NMyOJIMKanMsMu B XKypHanax Poccunm u
OmmkHero 3apy0Oexps. HaydHple TEKCTBI, TpeACTaBICHHbIE B OWOIMOTEKE, pa3MemarTcs B
UHTEepHeTe OecIiaTHO, B OTKpHITOM joctyne. [lonmp3oBaTensM OUOIMOTEKH MpPEIOCTaBISAETCS
BO3MOXXHOCTh YHTaTh HAy4YHbIE Pa0OTHI C JKpaHa IUIaHIIETa, MOOWIIBHOTO TeleOoHa U JIPYTHX
COBPEMEHHBIX MOOHMIIBHBIX YCTPOUCTB.

Hayunas snexktponnas 6ubnuorexa «eLIBRARY.RUx.

http://elibrary.ru/defaultx.asp



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://минобрнауки.рф/
http://fcior.edu.ru/
http://fgosvo.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://www.edu.ru/
http://www.opengost.ru/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mgup.ru/library/
https://e.lanbook.com/
http://polpred.com/news
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
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Kpynneiimass B Poccum snekrpoHHass OuMOMMOTEKa HAay4HBIX MyONUKaIMi, oOiagaromas
OoraTbIMU BO3MOKHOCTSIMH ITOMCKa U aHalIM3a HayuyHoU uHdopmanuu. bubnroreka nHTerpupoBaHa
¢ Poccuiickum nnaekcom Hayynoro uutupoBanus (PUHLI) - co3manubiM 1o 3akazy MuHOOpHaYyKH
P® OecrutaTHbIM OOILIEAOCTYIHBIM HHCTPYMEHTOM H3MEpEeHHs] MyOIMKAIMOHHON aKTHUBHOCTH
YYEHBIX U OPraHU3aLUMN.

PedeparuBHas u HaykoMeTpuuecKas 3J€KTPOHHAs 6a3a TaHHBIX «Scopusy.

https://www.scopus.com/home.uri

Nunexkcupyer He meree 20500 pedepupyeMblx Hay4YHBIX KYpPHAJIOB, KOTOPHIE M3IAOTCS HE
mernee yeMm 5000 u3marenbcTBaMH M coiepikaT He MeHee 47 MitH. OuOarorpaguuecKkux 3amnucei, u3
KOTOPBIX HE MeHee 24 MIIH. BKIIIOUYAIOT B Ce0sI CIIMCKU LIUTUPYEMOM JTUTEPATYPHI.

baza nannbix «Knovel» m3garenscta «Elseviry.

https://app.knovel.com/web/

[TonHOTeKCTOBass 0a3a MAHHBIX JUISI MOMCKA HMHXXEHEpPHOW HH(POPMAIMU U TOAJAEPKKU
MPUHSITUS NHKEHEPHBIX PELICHHH.

Joctyn K SJeKTpoHHBIM ©0a3aMm mgaHHBIX «Scopus» u «Knovel» ocymectBisercs
KpPYIJIOCYTOYHO dYepe3 ceTh HWHTepHeT B pekume oH-IaH mo [P-agpecam, ucmoib3yembiM
YHUBEPCUTETOM JUIsl BbIXOJa B ceTh VIHTEpHET.

[Touckossie nHTepHET-cucTeMbl: Google, Yandex, Yahoo, Mail, Rambler, Bing u np.

WupopmaninonHas cuctema npeaocTaBisieT CBOOOAHBIN JOCTYI K KaTalory 00pa3oBaTeabHbIX
HHuTepHeT-pecypcoB U IMOJHOTEKCTOBOM 3JEKTPOHHON y4eOHO- METOoau4ecKord OubianoTeke AJis
obmiero u mpodeccruoHanbHOro odpazoBanus. JlocTym ¢ JIF060r0 KOMIBIOTEPA, MOAKIIOYEHHOTO K
HNuTepHer.

5. MatepuajbHO-TeXHUYECKOE o0eceuyeHue

OO6pazoBaTenbHBI TIpoliece Mo auciuiuimHe «MarepuanoBeaenue u TKM» obecnieden
JIOCTaTOYHOM MaTepHalbHO-TEXHUYECKONH Oa30i A MpPOBEACHHS 3aHITHH, MPeIyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

6. MeToguyecKue peKOMeHAAN U

6.1. MeTonnueckue peKOMeHAAIUM /ISl IPENnogaBaTeis M0 OpraHu3anuu
00y4eHus

Bo3MoHO npoBesieHre 3aHATHI U aTTecTallii B TUCTAHIMOHHOM (opmare ¢ IpUMEHEHUEM
CUCTeMbI JUCTaHIMOHHOro oO0yueHus yHusepcuteta (CHO-LMS). [lopsanok mposeneHus padboT B
JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCA OTAEIBHBIMH PACHOPSDKEHUSIMH TPOpPEKTOopa IO
yaeOHOM paboTe u/Wiu IIEHTPOM y4eOHO-METOINUECKONU PabOTHI.

[TpenonaBatens JOKEH MOCIEI0BATENBHO BEIYUTATh CTYICHTAM psijl JIEKLIUH, B X0/J1€ KOTOPBIX
CIIelyeT COCPENOTOYUTh BHUMAHUE Ha KIIOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOTO
MaTepHalia, a TakKe OpraHW30BaTh MPOBEACHUE MPAKTUYECKUX 3aHATUH TakUM 00pa3oM, YTOOBI
aKTUBM3MPOBATh MBIIUICHUE CTYIEHTOB, CTUMYJIHPOBATh CAMOCTOSTEIbHOE W3BJICUEHUE HMHU
HeoOXouMoW HMH(OpPMAIMM W3 PA3TUYHBIX MCTOYHHKOB, CpPAaBHUTEIBbHBIN aHAJIW3 METOOB
pelIeHni, COMOCTaBJIE€HUE TOJYYEHHBIX pe3yJbTaToB, (OPMYIUPOBKY M  apryMeHTAIHI0
COOCTBEHHBIX B3IJISJIOB HA MHOTHE CIIOPHBIE TPOOIEMBI.

[lepen HauaoM mpenojaBaHus MPENnoiaBaTeao HE0OX0AUMO:

- U3Y4UTh pabouyro Mporpammy, Hejd U 3aJJa4d JUCIUILTUHBI;

- YETKO MPEICTaBIAThH ceOe, Kakhe 3HaHUs, YMEHUS U HaBBIKHU JI0JKEH MPUOOPECTH CTYIEHT;

- TO3HAKOMUTCSI ¢ BUIaMU Y4eOHOH pabOThI;

- U3YYHTb COJICPKAHKE Pa3/esiOB AUCHUUILIHHBIL.

B Xone JeKIMOHHOrO 3aHATHS NpPENnojaBaTelb JOJDKEH Ha3BaTh TeMY, y4eOHBbIE BOIPOCHI,
03HAKOMUTbH CTY/IEHTOB C II€PEYHEM OCHOBHOM U JOTIOJHUTEIHHON JIUTEPATYPHI IO TEME 3aHSATHSI.


https://www.scopus.com/home.uri
https://app.knovel.com/web/

12

Bo BcTynuTenbHOM YacTH JIEKIIMM O0OOCHOBAaTh MECTO U POJIb M3Y4aeMOW TeMbl B y4eOHOMH
JUCLUIUINHE, PACKPBITh €€ INpaKTUYeCKoe 3HadyeHue. Ecim uyuraerca He mnepBas JEKUUA, TO
He00X0IUMO yBA3aTh €€ TEMY C IIPEbIAYIIEH, HE HapylIas JOIMKHU U3JI0KEHUS yueOHOT0 MaTepuaia.
Jlekuuio ciieyeT HauuHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMy M KPYyr TeX BOIIPOCOB,
KOTOpBIE B €€ X0Jie OyyT PaCCMOTPEHBIL.

B ocHOBHOWM wacTu JeKIMM CJEIyeT pPAcKphIBaTh COJEp)KaHUE YUEOHBIX BOIPOCOB,
aKLIEHTUPOBATh BHHUMAaHUE CTYJAEHTOB Ha OCHOBHBIX KAaTEropusixX, SBJICHUSAX U IIpoleccax,
0COOEHHOCTSX UX MpoTeKaHHs. PacKkpbiBaTh CYIIHOCTb HCOJEpYKAHUE PA3JIMYHBIX TOUYEK 3pPEHUS U
HAYYHBIX TIIOAXOJOB K OOBSICHEHWIO TeX WM UHBIX SBIEHHH U mnpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO IO3ULMIO IO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[TpuBoauTh npuMepsl. 3azaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOIO MaTepuana pUTOPUYECKUE
BONPOCHl M CaMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AKTHUBU3ALMUHU MbICIUTEIBHON
JIESTEIBHOCTH CTYJIEHTOB, IOBBIIICHUIO MX BHMMAaHMS M HHTEpeca K MaTepuaiy JEKLUUH, €e
cogepxanuto. IlpenonaBaTens AOIKEH PYKOBOAUTH PabOTON CTYINEHTOB IO KOHCIIEKTHPOBAHUIO
JEKIIMOHHOTO MaTepHaja, MOJYepPKUBATh HEOOXOAMMOCTb OTPaKEHUS B KOHCIEKTaX OCHOBHBIX
HOJIOKEHUH U3yyaeMoil TeMbl, 0cO00 BbIIEISISI KATETOPUIMHBIN anmapar.

B 3akmtountenpHOM yacTH JIeKIMKU HEOOX0auMO cpOopMyIHpoBaTh OOIIME BBIBOABI IO TEME,
PaCKpBIBAOLIME COJIEPKAHNE BCEX BOIIPOCOB, IIOCTABICHHBIX B JIEKIIMU. OOBABUTH IJIaH 0YEPETHOTO
CEMHUHApPCKOI0 WJIM J1abOpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJAlUU IO MOJTrOTOBKE
CTYACHTOB K CEMHHapy WiIu JlabopatopHoi pabore. OnpenenuTb MECTO M BpeMsl KOHCYJIbTalluU
CTYJEHTaM, MOXEJIaBIIUM BBICTYIIUTh Ha CEMHMHApE C JOKJIaJaMu U pedeparaMu MO aKTyalbHBIM
BOIIPOCaM 00CYX1aeMOIl TEMBI.

6.2. MeTonnqecmle YKazaHus 1Jist OﬁyanOIIII/IXCﬂ 10 OCBOCHHUIO M CIHHUIIJINHBI

OcBoeHME AMCUUILTUHBI OCYIIECTBISIETCS NpPU KOHTAKTHOW paboTe ¢ mpernojaBaTteieM U B
MPOIIECCE CaMOCTOSTENILHON pPaboThl. DQPQPEKTUBHOE OCBOCHWE TUCIUIUIMHBI TIPEIoiaraet
pErylspHOE MOCEIIEHUE BCEX BUIOB AYIAUTOPHBIX 3aHSATHI, BBHIIOJHEHHUE IJIaHA CAMOCTOSATEIbHON
paboTHI B MOTHOM 00BbEMe M TIPOXOXKACHUE aTTECTAIlMA B COOTBETCTBUU C KaJICHIAPHBIM y4eOHBIM
rpauKoMm.

CryneHTy peKOMEH/IyeTCs 03HAKOMHUTBCS CO CTUCKOM OCHOBHOM ¥ JIOTIOJTHUTEIBHOM JINTEPATYpPhI
U B3STh B OMOIMOTEKE N31aHusl B TBEPJON KONMH (HE0OX0AUMO UMETh ITPpH cebe YNTaTeNbCKHi Ouer
¥ YMETb MOJIb30BAThCS IIEKTPOHHBIM KaTaJIOrOM).

JocTyn k MHQOpMaIIMOHHBIM pecypcaM OUOJINOTEKH U MH(OPMAIIMOHHO-CIIPAaBOYHBIM CHCTEMaM
cetu «HTEpHET) OpPraHU30BaH B YNTAJIBHBIX 3aJ1ax OMOIMOTEKH co ctanroHapHbix [I19BM, nubo ¢
auyHoro IIOBM (HOyTOyKa, MIAHIIETHOTO KOMIIBIOTEpPA WM HWHOTO MOOMIJIBHOTO YCTPOWCTBA)
MIOCPEICTBOM OECIIPOBOTHOTO JAOCTYIIA TPH aKTUBAIMH WHANBUIYAILHONW YUETHOH 3aIHCH.

[Tonp3zoBanue  HMHQOPMAIMOHHBIMH ~ pecypcaMH  pacIIUpseT  BO3MOYKHOCTH  OCBOEHUS
TEOPETUYECKOr0 Kypca, BBIMOJIHEHHUS CaMOCTOSITENIbHOM paboOThl W TMO3BOJSET MOJIYYHUTh
UH(OPMALIMIO JUIs pealn3alii TBOPUYECKUX 00pa30BaTeIbHBIX TEXHOJIOTHI: BBHIIOIHEHUS pedepara
Ha 33JIaHHYIO WJIM CAMOCTOSITENIFHO BEIOPAHHYIO TEMY B paMKaxX TEMAaTUKH JUCIUTUIAHBL.

W3yueHne AUCUUIUIMHBL JOKHO COMPOBOXKIATHCS MHTEHCUBHOW CaAMOCTOSITENIbHONW paboToH
CTYACHTOB C pEKOMEHIOBAaHHBIMH TPEMOJABATEISIMH JIUTEPATYPHBIMA HWCTOYHHKAMH W C
MaTepHajaMH, HOJYYeHHbIMU Ha JIEKIMOHHBIX 3aHATUAX. CTyIeHT J0JHKEeH IOMHUTb, YTO HAYMHATh
CaMOCTOSITENIbHBIC 3aHATHS CIIEQyeT C TEPBOTO MHS HM3YYCHHs TUCIHIUIMHBI U TPOBOIUTH HX
peryisipHo. O4eHb BaXXHO MPUIIOKUTh MAKCUMYM YCUJIMA, BOJIM, YTOOBI 3aCTaBUTh ce0st paboTath ¢
MOJTHOM HAarpy3KoM ¢ MEePBOro JHS.

Kaxnplii cTyJIeHT NOJKeH caM IUIAHUPOBaTh CBOIO CaMOCTOSATENbHYIO PaldoTy, UCXOIS M3
CBOMX BO3MOKHOCTE€H M MPUOPUTETOB. DTO CTHUMYJIHMPYET BBINOJIHEHHE pabOThI, co3/aeT Oosee
CIIOKOHHYIO OOCTaHOBKY, UTO B UTOTE MOJIOKUTENIFHO CKA3bIBAE€TCSl HA YCBOGHUH MaTepHaa.

Jns miogoTBOpHOM pPabOThI HEMAIOBAXXHOE 3HAYEHHWE HMEET OOCTaHOBKA, OpraHU3aIlus
pabouero mecta. Hy)xHO T0OUTBCS, 4TOOBI MeCTO pabOThI MO BO3MOXHOCTH OBUIO MOCTOSIHHBIM.
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Pabota Ha MpUBBIYHOM MeCTe JieTaeT ee OoJiee MIog0TBOPHOU. [IpOTyKTHBHOCTE pPaOOTHI 3aBUCHUT OT
NPaBWIBHOTO YepeloBaHMs Tpyna W OTAbIXxa. [lo3ToMy Kakaple 4ac WIIM JIBa CJIEIyeT JeNaTh,
nepepeiB Ha 10-15 muHYyT. BBIXOAHBIC AHH JIydIle TOCBSITHTH AKTUBHOMY OTIBIXY, 3aHSATHSIM
CTIIOPTOM, MIPOTYJIKAMH Ha CBEXKEM BO3IyXe H T.J. Jlaxke MepekoueHrne ¢ OJHOTO BUIa YMCTBEHHON
paboThI HA IPYTOM MOKET CITYKUTh AKTHBHBIM OT/IBIXOM.

Ocoboe MecTo yaensieTcss KOHCYJIbTHPOBAHUIO, KaK OJHOW U3 (hopM OOydeHUsS U KOHTPOJIS
caMoCTOsTeNIbHOW paboThl. KoHCynbTHpOBaHHME MpearnoiaraeT ocoobM 00pa3oM OpraHM30BaHHOE
B3aUMOJICHICTBHE MEXIy IPEIoAaBaTeIeM-KOHCYJIbTAHTOM M CTYICHTaMH, HAlpaBICHHOE Ha
paszperieHue mpodeM U BHECCHUE TO3UTUBHBIX H3MEHEHHH B IEATEIIBHOCTh CTY/ICHTOB.

/. ®OHJ OLIEHOYHBIX CPE/ICTB

Jisg  ocyliecTBiIeHMsT MPOLEAYp TEKYLIEro KOHTPOJsSl YCIEBAEMOCTH M IMPOMEKYTOUHOMU
aTTeCcTalllu CTYACHTOB mpeaycMoTpeH Gouj oneHouHbIX cpeacTB (POC), mo3BONAIOMUN OLEHUTh
JOCTIDKEHUE 3aIVIaHUPOBAHHBIX PE3YJbTaTOB OOYyYEHHS M YPOBEHb C(POPMHPOBAHHOCTH BCEX
KoMIieTeHIM. POHA OLEHOYHBIX CPEACTB COCTOMT M3 KOMILUIEKTOB KOHTPOJIbHO-OLEHOYHBIX
cpeactB. KoMImIeKThl KOHTPOJIBFHO-OIIEHOYHBIX CPEJICTB BKIIOYAIOT B C€0sI KOHTPOJIEHO-OIICHOYHBIE
MaTepHalIbl, IIO3BOJIIONINE OIICHUTh 3HAHUS, YMEHHS U YPOBEHb MPUOOPETEHHBIX KOMITETECHITHA.

7.1. MeTobl KOHTPOJISI U OLIEHUBAHNS Pe3yJIbTATOB 00y4YeHUs

OueHuBaHue M KOHTPOJIb CPOPMUPOBAHHOCTH KOMIIETEHIIMM OCYLIECTBIISIETCA C MOMOIIbIO
TEKYILLEro KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTaluu. J{Jst 3Toro cemecTp AeauTcs Ha
Tpu nepuoja. Ilo oxoHuanuto nepsoro mnepuona (koHtponpHas Touka 1 (KT1)) mpoBoautcs
cobeceJoBaHUE CO CTYJIEHTaMM 10 U3yYE€HHOMY Ha JaHHBI MOMEHT Marepuainy. I[lo okoHuaHuUIO
Broporo mepuoaa oOyuenus (KT2) mnpoBoaurtcsi aHamormuHasi nporenypa. TpeTtuit mepuon
3aKaH4YMBAETCs IPOMEXKYTOUHOM aTTecTaluell o BceMy NpoiaEHHOMY MaTepuay.

Texylmuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IpeJHa3HAueH JJis MOBBILICHUS MOTHUBALUU
CTYZICHTOB K CHCTEMAaTHYECKUM 3aHSATHSM, OLIEHUBAHUS CTETIEHU YCBOEHUS CTYIEHTaMH y4yeOHOTro
MaTepuana. Texkylmuid KOHTpPOJb YCHEBAEMOCTH OCYILECTBISETCS B TEUYEHHE Iepuoja
TEOPETUYECKOr0 O0YYEHHs CeMeCTpa MO BCEM BMJIaM ayJUTOPHBIX 3aHATUH M CaMOCTOSATEIbHOM
paboTHI CTy/IEHTA.

K dbopmam koHTpoOs TeKylel ycneBaeMOCTH MO JUCHUIUIMHE OTHOCUTCS cobeceloBaHue U
TecTUpoBaHue. Kputepunm NpoxoxaeHUs CTyJeHTaMH TEKYLIero KOHTpojs cienytomue. llpu
TEKYyLIEeM KOHTPOJE YCHEBAEMOCTH OOYYaIOUIMXCS MPHUMEHSETCS CHUCTeMa OLEHHBAHUSA B BUJE
OTMETKH «3aYTEHO» U «HE 3aUTEHOM.

Pe3ynbrartel TEKymero KOHTPOJS YCIIEBAEMOCTH YYMTBHIBAIOTCS IPENOJABATEIEM IIPU
IIPOBEJCHUH POMEXYTOUHOM aTTectauuu. OTcTaBaHUe CTyJeHTa OT rpaduka TEKYIIero KOHTPOJIs
yCIIEBAEMOCTH 110 U3y4aeMOM JUCHUIUIMHE MPUBOIUT K 00pa30BaHMIO TEKYILIEH 3a/10JKEHHOCTH.

[IpomexyTouHass arrecTanusi OCYLIECTBIsETCS B KOHIE ceMmecTpa. IlIpomexxyrouHas
aTTecTalys MOMOTaeT OLCHUTh 0oJiee KPYIHbIE COBOKYITHOCTU 3HAHUM M yMEHMH, (OpMHpOBaHUE
orpezieNIeHHBIX TPOo(deCcCHOHATbHBIX KOMITIETEHLIUH.

7.2. lllkana ¥ KPUTEPUHU OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHHUsl

HpI/I KOHTPOJIC YCIICBACMOCTU HUCIIOJIB3YCTCA CICAYIOIIas MIKaJla OCHUBAHUA:

[xana Kpurepun oniennBanns
OLICHUBAHUs
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«OTJINYHOY CTYIEHT JOJIKEH: MPOJAEMOHCTPUPOBATH INIyOOKOE U MPOYHOE YCBOCHUE
3HAaHWUW MaTepuasa; UCUEPIIBIBAIOLIE, 10CIE0BATEIBHO, IPAMOTHO U
JIOTUYECKH CTPOMHO U3JI0KHUTHh TEOPETUUECKUI MaTepHall; MPaBUIbHO
(hopMyIHpOBATH OIIPEIEICHUS; TIPOIEMOHCTPUPOBATh YMEHUS
CaMOCTOSITENILHOM paboThl ¢ HOPMATUBHO-TIPABOBOM JIUTEPATYPOM; yMETh
CZI€JIaTh BBIBOJIbI IO U3JIara€MOMY MaTepHaly

«XOpOILLIO» CTYIEHT JOJIKEH: MPOIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHHE
MaTepuaia; poJAeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUECKUX
MOHSTHI; TOCTaTOYHO MOCJIEI0BATENbHO, IPAMOTHO U JIOTHYECKU CTPOIHO
u3JlaraTb MaTepuai; MpoJAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B
HOPMAaTUBHO-TIPABOBOM JIUTEpaType; YMETh ClIeJaTh IOCTATOYHO
000CHOBAHHBIE BBIBOIBI 10 U3JIaraeMOMY MaTepHay

«YIOBJIETBOPUTEND | CTYJACHT JOJKEH: MPOJAEMOHCTPUPOBATH 001Iee 3HAHUE U3y4aeMOro

HOY» MaTepuasa; 3HaTb OCHOBHYIO PEKOMEHIYEMYIO IPOTrPaMMOM AUCLUIIIIMHBI
y4eOHYIO TUTEPaTypy; YMETh CTPOUTH OTBET B COOTBETCTBUHU CO
CTPYKTYPOH H3JIaraeMoro BOIPOCa; MOKa3aTh 00IIee BIIaJICHNE
MOHSATHIHBIM aNmnapaToM TUCIUILINHEI,

«HEY/IOBJIETBOPUTE | CTABUTCS B CIyyae: HE3HAHUS 3HAYUTEJIbHOW YacTU MPOrPaMMHOI0

JTBHOY MaTepuasa; He BIaJCHUs MOHATHIHBIM anmnapaToM JUCIUILINHEI,
CYIIECTBEHHBIX OIIMOOK NPY U3JI0KEHUU YIeOHOTO MaTepuaia; HeyMeHUs
CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOIl H3JIaraeMoro BOmpoca;
HEYMEHHsI JIeaTh BBIBOJIbI 110 U3JIaraéMOMy MaTepuaiy.

[Tpu TexymiemM KOHTpPOJIE YCIIEBAEMOCTH C TMTOMOIIBIO TECTOB BHICTABIIICTCS OLEHKA «3aYTEHOY
WIH «HE 3aU4TEHOY.

OlLleHKa «3a4TEHO» BBICTABJISIETCSl CTYIEHTY, €CJIHM BBIMOJHEHO BepHO Oosiee 75% 3amanHuii
tecra (HabpaHo Oosee 15 GamioB).

OrneHka «He 3a4TEHO» BBICTABIISIETCS CTYIEHTY, €CJIM BBIIIOJHEHO BEpHO MeHee 75% (HabpaHo
MeHee 15 6amioB).

7.3. OueHoOYHBIE CpeICTBA
HpOMe}KYTO‘-IHaﬂ arreécranusda HOpOBOAUTCA B CPOKH, YCTAHOBJICHHBIC YTBCPKIACHHBIM
pacnnucaHuem 33.‘-ICTHO-3K3aMeHaL[I/IOHHOI71 ceCCuu. I[O AaTbl MPOBCACHUA HpOMC)KyTO‘lHOI\/'I
aTTECTAllMU CTYJEHT JOJKEH BBIMOJHUTH BCE PAOOTHI, MPEIYCMOTPEHHBIC HACTOSIICH padoueit
HpOI‘pElMMOfI JUCHUITIIMHBI.

Bug paboter™ @DopMa OTYETHOCTHU M TEKYLIETO KOHTPOJIS
JlaGoparopHbie pabOTEhI OdopmneHHsle  OTYeTHl  JTAOOPAaTOPHBIX — padoT,
PEayCMOTPEHHBIX paboueii porpaMMon

JMCUUILUTHHBI C OTMETKOM MPEOIaBaTelisi «3a4TeHOY,
€CJIM BBIMIOJTHEHBI, 0(OPMIICHBI U CIIaHBI BCE PaOOTHI.
[Tepedyensr mabopaTopHBIX pabOT MpeACTaBiIcH B
nyHkTe 3.4.1 HacTosmel paboyel mporpamMMmal.

*Ecnu CTyZ€HTOM He NMPONJIeH OAMH UM 6oJiee BUOB TEKYILEro KOHTPOJIs, IMpenojaBaTreib UMEeT

IMpaBO BBICTABUTH €EMY OLCHKY «HCYHOBJICTBOPUTCIILHO>» Ha HpOMG)KyTO‘lHOfI aTTeCTalu.

3.2. [IpoMexxyTouHas aTTecTaus

[TpomesxyTouHas arrectanus - (3K3aMeH) IPOBOJUTCA B hopMaTe TECTUPOBAHMSL.
PernaMeHT npoBeAeHUs aTTECTALlUHN:
- TeCT cofepkuT 20 3a1aHuil.;
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- BpeMsl Ha BBIIIOJIHEHUE TECTA COCTABIIAET 25 MUH.
[Tpumeps! BOIIPOCOB TeCTa NPUBEACHBI B IPUIIOKEHUHU 2 K paboueil mporpamme.

IIpumep BOompocoB Tecta

1. lehexT KpHCTAITNYECKOTO CTPOCHUS

A - BakaHCHs
B - Mexxy3enbpHbI aTOM
C - nucnokarnus
[l - rpaHnIa 3epHa

P

2. OTHOoIIeHIIE —— HAa3EIBaeTICA:

i

P A - HanpsuKeHnem

B -_mpoYHOCTEEO
C -_vIenEHEIM COIIPOTIIBIICHHEM

J - TBepIOCTEIO

Fy

3. TeepnocTs no bpuHe IO ONpeenar0T ¢ IOMOIIBIO HHIEHTOpA:
A — mapnxka
B — nopmuzmer
C — anMazHOI MHpaMHIBT
J1 — HATIHIBHIIKA

4. Ha KpHBOII pacTaKeHIT HOJIMepa MOKA3AH MeTOM OIpeIeIeHIs:

A — mpenena IPOYHOCTH

B — npenena texydecTn

. E X E I . C — MoIyIg YOPYTOCTI

E J] — npenena NponopIHOHAIEHOCTH

E Strain

Stress



5. CTpyKTypa TeXHIINECKOTO JKee3a:

'JJ" b ‘
* '
g ’y

Z:’g\

A B
6. Coneprxanue yriepoaa B crayiu Y 10:
A -0,01%
B-0,1%
C- 1%
O -10%

7. MakcuManbHOE COAEPKAHKUE YIIIEPO/1a B CTAIAX :
A- 1%

B - 2%

C- 5%

- 10%

8. CtpykTypa, cocrosmias u3 cMecH heppuTa U IIeMEHTHTA
A - deppur

B - aycrenur
C - nepaut
Jl - uemeHTUT
9. MapTeHcur - 910 :
A - TBep.bIil pacTBOp yriepojia B Keye3e
B - uucroe xenes3o
C - XuMH4ecKoe COeJUHEHHE JKele3a U yriaepoaa
J1 - mepechIlieHHBINA TBEP/IBII pacTBOpP yIiiepoja B Kene3e
10. OxnaxxaeHue JeTaiu Mpu OTKUTE TPOUCXOJIHT:
A - cmeubto
B - HaBo3nyXxe
C - BwMmacne
- BBOIE
11. bykBa A B cranmu A20 o3Hauaer:
A - cozepikaHue a3oTa
B - aBromatHas cranb
C - BBICOKOKAYeCTBEHHAs CTajlh
Il - cranb OTHOCHUTCA K rpynne A
12. OnpeaenuTs MapKy CTaJId IO XUMHUYECKOMY COCTaBY
0,30% yrnepona, 1,0 % xpoma, 1,0% maprania, menee 1% OGopa:
- 40X1M1b
- 40XT'b
- 40XTP
- 4XMP
13. B kaduecTBEHHBIX CTaJISAX CoJep:kanue ceprl u pocdopa:
- <0.015%S, <0.015%P
- <0.025%S, <0.025%P
- [0,035% S [10,035% P
- <0.045%S, <0.045%P

14. OCcHOBHO¥ JICTUPYIOIIHI 2JIEMEHT B JIATYHSIX:
— OJIOBO
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— CBUHEI]
— KpEeMHHUI

— IIUHK
15. Xumuuecknii coctaB bpO®d 6,5-0,15:

- 6,5% Sn; 0,15% P ocr-Cu

— 6,5 %Cu; 0,15% P oct-Sn

- 6,5% Sn; 0,15% F ocr-Cu

— 6,5% Cu; 0,15%F oct—Sn
16. Cranb- 370 cruiaB xkenesa ¢ yriaepoaom, rae C e 6onee (%):

- 08

-1

- 2

- 5
17. B BOJOKHHUCTBIX KOMIIO3UIIMOHHBIX MaTepHalaX B KauecTBE apMupyrolei ¢asbl He
UCTIOJIB3YIOT:

— TOPOILIOK

— HUTH

— BOJIOKHA

— TIPOBOJIOKY
18. Uto siBNsieTCs YIPOUYHSIONINM 3JIEMEHTOM B KOMIIO3HUTE C BOJIOKHUCTHIM HAIOJHUTENEM:
- MaTpuIa
- HaIlOJIHUTENb
- MaTpHIlA U HATIOJHUTEIb
HenpepriBHast cocTaBifOIas KOMIIO3UTa, KOTOpasi CBA3BbIBAET KOMIIO3UIIMIO 1 00pazyeT popmy
U3JICITHST:
- apmarypa
- MaTpuIa
- Mexda3Has rpaHuna
20. Touyeunsle AePeKThl KPUCTATIINYECKOTO CTPOCHUS:

- BO BCEX TPEX U3MEPEHUSIX MaJjbl

- IMEIOT HEOOJBIIIME pa3Mephl B OJTHOM HAIIPABJICHUH U OOJIBIINE - B IBYX TIPYTHX
— Mallbl B IBYX HAIPaBIICHUSAX U BEITUKU - B TPETHEM

- BO BCEX TPEX U3MEPEHUSIX UMEIOT BEITUKH.

OueHovHbIe CPeACTBA /1JIsl MPOBeIeHUs TEKYIIEero KOHTPOJIsl YCIIeBAeMOCTH B KOHTPOJIbHOM
Touke (KT1). Bopocs! Ajis1 cobece1oBaHus €O CTyIeHTAMU

Tema «YTaepoaucThie CTalu U YyT'yHbI»

IIpumepsl 3anannit

3AIAHHUE Ne 1

1.Haueptute B Macuitabe AuarpaMMy COCTOSIHUS JKEJI€30-YIJIEPOJUCTBIX CIUIABOB Ha CTaHIapTHOM
OnaHke, rmoctaBbTe OyKBeHHble 00o3HaueHHs. Ha3oBure (aspl M CTPYKTYpHbBIE COCTaBISIOIIUE B
KaKa0i o0xacTu quarpammabl (pa3bl 3aKII0YUTE B KBaIpaTHbIE CKOOKH)

2. B kakux mnpeaenax wu3MeHsercs Xxumudeckuid coctaB (%C) aycTeHUTa MpH NEPBUYHON
Kpuctayum3anuu crasa ¢ 1,8 %C? Kak Ha3piBaeTcst 3TOT CIUiaBa U KaKylO CTPYKTYPY UMEET MpH
KOMHATHOW TEMIIEpAType B COOTBETCTBHUHU C JUarpaMMoN Keje30-yriepoa?

3. Hanummre cxemy mpeBpamieHust s cranu, coxepxkameit 0,8 %C mpu temmeparype 727°C.
Vxaxure xumudeckuid coctaB (%C) mia a3, yuyacTBYIOIIMX B 3TOM IpeBpamieHud. Yto
MIPEJICTaBISIIOT CO00M ATH (Pa3bl, KaKyI0 UMEIOT KPUCTAIUIMUECKYIO PEIIETKY U CBOMCTBA?

4. Jlana cranp mapku Y10A. VkaxuTe Kiacc 3TOW CTajaM MO KayecTBY (OOBIYHOIO KadyecTBa,
KauecTBEHHasl, BHICOKOKaUeCTBEHHAs), a TAaKXKe CpeJHee CojAepKaHHEe YIiepoaa U CTPYKTYpy 3Toi
CTaJIi TP KOMHAaTHOW TEMIIEPATYpPE B COOTBETCTBUU C TUArPAMMOM KEJIE30-yIIEPO.
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5. Jana cranp mapku BCT5kn. Ykaxurte ee Ka4ecTBO, YTO O3HAYAIOT OYKBBI M HU(MPBI BXOSIINE B
MapkupoBKy. [lo kakuM mokaszatensM (XUM. COCTaB, MEXaHWYECKHE CBOMCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOU cTanu?

3AJIAHUE Ne 2

1. Haueptute B MacuiTabe 1uarpaMMy COCTOSIHUSA JK€JI€30 - YTIEPOAUCTHIX CIUIABOB HAa CTAaHAaPTHOM
OnmaHke, rmocraBbTe OykBeHHbIe 00o3HaueHHs. Ha3zoBure (a3pl M CTPYKTYpHBIE COCTaBISIOIIUE B
KaXJ10M 00acTH 1uarpamMmsl ((ha3el 3aKITIOUNTE B KBAJAPATHBIE CKOOKH)

2. Kakume ¢a3er Bxomar B coctaB nepiurta? JlaiiTe XapakTEpUCTHKY 3THUX (a3 U YKaKUTE
KOHIIEHTPALUIO B HUX YTJIepoja Py KOMHATHOM TeMIieparype

3. CmnaB coxmepxur 5 %C. Onpenenure KoHIEHTparuio yriepoaa B ¢azax mpu 1000°C. Kak
HA3bIBAETCS 3TOT CILIaB?

4. Nan uyryn mapku CY15. Uro o6o3na4yaroT OykBbl M LGP, BXOAAIIME B MapKupoBKy? Kakas
dbopma rpaduta B 3TOM UyryHe?

5. lana cranp Mapku Y10A. YkaxuTe Kjacc 3TOW CTaIM MO KadyecTBY (OOBIYHOTO KayecTBa,
KaueCTBEHHasl, BHICOKOKAUYeCTBEHHAs1), a TAaKXKE CpeJHee COAepKaHHUe YIiaepoaa U CTPYKTYpy 3TOi
CTaJIM IPY KOMHATHOM TeMIIepaType B COOTBETCTBUH C AMATPAMMON JKeJIe30-yIIepo]

3AJIAHUE Ne 3

1. HageptuTe B Maciitabe 1uarpaMMy COCTOSIHHS JK€JI€30-YTIIEPOJUCTBIX CINIABOB HA CTAH/IAPTHOM
OJilaHke, TTOCTaBbTe OYKBEHHBIC 00O3HaueHHs. HazoBuTe (a3bl U CTPYKTYypHBIC COCTABISIONINE B
K10 00acTH 1uarpamMmsl ((ha3sl 3aKITIOUNTE B KBAJAPATHBIC CKOOKH)

2. B xakux mpenenax wu3MeHsercss xumudeckuii coctaB (%C) aycTeHWTa TpU TEPBUYHOM
kpuctaunzauuu crasa ¢ 0,8 %C? Kak Ha3biBaeTcs 3TOT CIiaBa U KaKylO CTPYKTYPY UMEET MpHU
KOMHATHOW TeMIIepaType B COOTBETCTBUU C AHArpaMMOM sKelie30-yriiepoa?

3. Hanumwure cxemy mnpeBpauieHus ais cranu, coxaepxameit 0,5 %C npu temneparype 727°C.
Vxaxure xumudeckuid coctaB (%C) mis (a3, ydacTByOmMX B 3TOM TpeBpamieHud. YTo
MPEJICTABIISIIOT CO00M ATH (Pa3bl, KaKyI0 UMEIOT KPUCTAIUTMUECKYIO PEIIETKY U CBOMCTBA?

4. HNana cranp Mapku 40A. VkaxuTe KiIacc 3TOM CTaldM MO KadecTBY (OOBIYHOTO KadecTBa,
KaueCTBEHHasl, BHICOKOKAUYeCTBEHHAs1), a TAaKXKE CpeHee COoAepKaHHue YIIepoaa U CTPYKTYpy 3TOi
CTaJIM MPU KOMHATHOU TEMITEpaType B COOTBETCTBUU C JUATPAMMOM KEJIE€30-yTIepos]

5. Jlana crans mapku CT3KI. YKaXuTe ee KaueCTBO, YTO O3HAUaIOT OYKBBI M HU(DPBI, BXOJAIINE B
MapkupoBKy. [lo KakuM mMmokazaTensM (XUM. COCTaB, MEXaHWYECKHE CBOWCTBA) IMPOU3BOJUTCS
KOHTPOJIb 3TOM cTanu?

3AJJTAHUME Ne 4

1. Hauepture B MacuTabe 1uarpaMMy COCTOSIHUS JK€JI€30 - YTIIEPOAUCTHIX CIUIAaBOB Ha CTaHIapTHOM
OnaHKe, rmoctaBbTe OyKBeHHble 0003HaueHMs. HazoBuTe ¢a3pl U CTPYKTYpHBIE COCTaBISIOIINE B
Kaka0i o0nacTu quarpammsl (pa3bl 3aKII0YUTE B KBaJIpaTHbIE CKOOKH)

2. CmnaB cogepxut 1 % C. Onpenenure KOHUEHTpaLMIO yriiepoAa B (a3aX, HaXOMSIIUXCS B
paBHoBecu npu temmneparype 1200°C. Kak Ha3bIBaeTCs 3TOT CIUIaB U KaKyl0 CTPYKTYpy UMEET IIpH
20°C?

3. U3 kakux (a3 BeIaeNSeTCS NEPBUYHBIN, BTOPUYHBIA U TPETUUHBIN IEeMEHTUT? YTO mpencTapisioT
co0oi 3TH (a3bl, KAKyI0 UMEIOT KPUCTAIIIMUECKYIO PEETKY U CBOICTBA?

4. Jan uyryn mapku BU60. Uto ob6o3HauaroT OykBbl U 1udpbl, BXoAdmMe B MapkupoBky? Kakas
¢dopma rpaduTa B 3TOM uyryHe?

5. Jana cranp mapku 40A? VYkaxuTe Kiacc 3TOW cTajad MO KadecTBY (OOBIYHOTO KadecTBa,
KayeCcTBEHHasl, BBICOKOKAUECTBEHHas1), a TAKXKE CpeJHee COAEp KaHUE YIeposa U CTPYKTYpY ATOH
CTaJIM IIPY KOMHATHOM TeMIepaType B COOTBETCTBUH C AMArPaMMON JKeJIe30-yIiIepos]

Tema: «Tepmuueckast 00paboTKa»
IIpumepsl 3ananuit
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3ananue Ne 1

1. Uto Ha3bIBACTCS MOJTHOM 3aKaIKOM M JJI KaKUX cTajeil ee mpuMeHstor? Hauepture cxemy
IIOJIHOM 3aKaJIKU U BBICOKOTEMIIEPATypHOTrO OTITYCKa (B KoopAuHarax t-t) crainu 50 u ykaxure
CTPYKTYpPY Ha KakKJIOM dTare TepMooOpaboTKH (10 3aKajKu, OCIe 3aKajKu, MOCe OTIYCKa)

2. Kak npoBoasaT noBepxHocTHYO 3akanky TBU? Ykaxure peKOMEHyeMYyIO TOJIIINUHY €05,
CTPYKTYpPY ¥ TBEPAOCTb IMOBEPXHOCTH U CEpALEBUHBI cTanu nocie 3akanku TBY. Kak perynupyror
TOJILMHY 3aKaJE€HHON 30HbI?

3. Kaxk BnusieT Ha IpOKaJIMBAEMOCTh pa3Mep 3€pHa ayCTeHHUTA?

4. B cranu 50 mocne 3akanku nmosydeHa cTpykrypa M3+®. Ykaxute mapaMeTphl 3aKaiku (t
Harpesa, V 0XJ.) OTHOCUTENIbHO KpUTHYECKUX. OLIEHNUTE NPaBUIbHOCTD PEKHUMA 3aKaJIKU

3amanue Ne 2

1. Yro Takoe ymyumenue? Kakyro cTpyKTypy U TBEpAOCTh UIMEET CTaJIb ITOCIE YIyqlIeHUs?
[IpuBenuTe mpuMep yTydIiaeMoi CTaiu
2. OOBbsicHUTE BIMSHUE BEIMUMHBI 3€pHa ayCTEHNUTA Ha MpokanuBaeMocTh craiu. Crans 40

JIBYX IJIABOK UMeeT 3epHO cooTBeTcTBeHHO N3 u Ne5. Kakas maBka OyneT uMeTh OONbIIYIO
IMPOKAJINBACMOCTDb U HOLIeMy?

3. C kakoil 11eTbI0 U 7Sl KaKUX cTajiell MpUMEeHSIOT lieMeHTanuo? Haueptute cxemy
[EMEHTAINH U TTOCIIeAyomel TepMooopadoTku yist ctamu 25X T. YkakuTe TBEepAOCTh
MOBEPXHOCTHU U TONIIUHY YIIPOYHEHHOTO CJIOS

4. Kakast ckopocTh oxaxaeHus Ha3biBaeTcs kputudeckon? Kakue cTpykTypbl 00pazyroTcs B
ctanu Y8 npu oxJyaxaeHuu co ckopocTbio V1 u V5. UTo npenctapisioT co0oi Ha3BaHHBIE

CTPYKTYpBbI?

3ananue Ne 3

1. HazoBure Buja 1 00bCHUTE HEOOXOIUMOCTD JIOTIOJIHUTENIEHON YIUIOUHSIOIIEH
TepMOOOPaOOTKH MOCIE [IEMEHTALUN CTANIN. YKQKHUTE CTPYKTYPY MOBEPXHOCTHOI'O CJIOSI
LIEMEHTOBAaHHOW J€TaJIN

2. Jlaiite onpenenenre NpoKaJIMBaeMOCTH U 3aKaauBaeMoCTH ctainu. Kak Biusier
IIPOKAJIMBAEMOCTh Ha MEXaHUYECKHE CBOMCTBA TEPMOOOPaOOTaHHO cTaiu (1OCie YaydlIeHNs)

3. Cranb 45Aumeet nocie TepMooOpaboTKu CTPYKTypy M3+®. Ykaxure mapameTpsl
TepMooOpaboTK (t HarpeBa 'V OXJIaXKJEHHUS) OTHOCUTEIFHO KPUTHIECKUX

4, HazoBurte 1enp, Ha3BaHUE U TEMIIEpPATypy OTIIYCKa YITIEPOAUCTHIX cTasnel. Kak n3MeHsaroTcs
coiictBa (HB u KCU) ¢ noBblieHreM TemnepaTrypsl OTITycKa

3amanune Ne 4

1. VYKaxuTe 1eib U pexkuM a3oTupoBanus. OObsICHHUTE, TOYeMY MOcIie a30TUPOBAHUS Ha
MPOBOJIAT TEPMOOOPAOOTKY. YKaKUTE TIIYyOUHY U TBEPIOCTh A30TUPOBAHHOTO CII0S, PEKOMEHTyeMbIe
JUTSL a30TUPOBAHUS CTAIIN

2. Kak 0003Ha49aroT TeMieparypsl MApTeHCUTHOTO MpeBpamieHus? Yto Takoe mapreHcut? 13
Kakoi (pa3wl OH 00pasyercs, KaKylo UMEeT KPUCTAJUTHUECKYIO PEIIETKY U TBEpoCcTh? OT uero
3aBUCST CBOMCTBA MapTeHCHUTA?

3. Kaknmu BenmmumHaMuy XapakTepU3yIOT 3aKaJIuBaeMOCThb U ITPOKAIMBAEMOCTh cTanu? Kakue
(akTOphI MOBBIIIAIOT 3aKaJTUBAEMOCTh U TPOKAJIMBAEMOCTh?
4, ITocne TepmooOpaboTKku ctanu 45 nonydena crpykrypa Corn+®. Yikaxute

HCIIOJIb30BaHHbIE BUBI TEPMOOOPAOOTKH U MapaMeTpsl (t HarpeBa, V 0XJ1.) OTHOCUTENIBHO
KPUTHYECKUX
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OueHovHbIe CPpeACTBA /sl MPOBeIeHUs TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH B KOHTPOJIbHOM
Touke (KT2). Bonipocsl 1u1s1 codeceioBaHus €O CTyAeHTAMM

Tema: «MUKpoaHAIHU3 CTAJIN»
3ananue Ne |
1. Uto Ha3bIBaeTCs CTPYKTYpOU Marepuaa?
a) IMEPOXOBATOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HATHYNE TPEUTUH
2. YTto Takoe XJIaTHOJIOMKOCTD?
a) YMCHBIIICHNE TBEPJOCTH MIPU HU3KUX TEMIIeparypax; 0) oXpymyuBaHUe MaTepraia Mpu HU3KUX
TeMIepaTypax; B) IPOYHOCTh MaTepHalia Ipyu HU3KUX TeMIepaTypax
3. HaubGonee 61aaronpusaTHBIM cOYeTaHHEM (DPU3UKO-MEXaHHUECKUX CBOMCTB 00J1aat0T
a) KpyIHO3EpHUCTHIE; 0) MEIKO3EpHUCTHIC; B) CBOWCTBA HE 3aBUCST OT BEJIMYUHBI 3epHA

3amanue Ne 2

1. [Ipu KakoM yBEJIMYEHUHU U3YHYAIOT MUKPOCTPYKTYPY?

a) menee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKEHHBIM IT1a30M

2. Kakoif XuMHUYECKHI1 JIEMEHT BBI3bIBAET XJIATHOIOMKOCTh?

a) cepa; 6) docdop; B) yrnepoa

3. YBenmudeHre HOMEpa O3HA4YaeT CIICIYIOIIee N3MCHEHNE BEIMUYMHBI 3epHA
a) yBenuueHue; 0) yMEeHbIICHHE; B) HE O3HAYAeT

3ananue Ne 3

1. Ha xakoMm npunnume paboraer Metaiorpaguueckuii MUKpOCKOT?

a) MPOXOXKJICHHE CBETA Yepe3 Marepuai; 0) oTpakeHUE CBETa MaTepHAIIOM; B) IMOIJIOIIEHUE CBETa
MarepuaioM

2. Kakoif XuMHU4YEeCKHIl JIEMEHT BBI3BIBAET KPACHOJIOMKOCTh CTaIH?

a) yrepoz; 0) cepa; B) docdop

3. CKOJTbKO HOMEPOB COACPIKHUT IIKajIa OLIEHKU BETUYHHBI 3€pHA CTan?

a)7;6)10;B)5

3aganue Ne 4

1. Kak onpenenurs yBeandeHre MUKpOCKomna?

a) (yBennyeHue okyisipa) — (yBenuueHue o0beKkTHBa) =; 0) (yBeIUUeHUE OKyIsapa) + (yBelnYeHHe
00BeKTHBA) =; B) (YBETUYECHUE OKYIsApa) X (YBeTHMUYEeHHUE OOBEKTHBA) =

2. Yrto Takoe KpacCHOJIOMKOCTb CTanu?

a) nmoreps npouHoctu npu Harpese Boiie 1000°C; 6) oxpynmuuBanue npu Harpese Boie 1000°C; B)
MPOYHOCTH IPU BBICOKHUX TEMIIepaTypax

3. Kak onieHMBarOT BEIMYMHY 3€pHA CTAIH?

a) MyTeM TpaBJIeHUs MUKpoIlLIu(a; 6) MyTeM CpaBHUBAHUS C 3TAJIOHOM; B) ITyTEM OTpakaTelbHOU
CIIOCOOHOCTHU

3amanue Ne 5

1. Yro o3Hauaer 3anuch X507

a) yBenuuenue 6omee 50 pa3; 0) yBenudenue B 50 pa3; B) yBenuuenue menee 50 pas

2. MOXHO JM BU3YaJIbHO OOHApYyXUTh ocdop B cTanu?

a) 11a, npu coaepxkanuu 6onee 1,2%; 0) na, npu conepxkanuu menee 1,2%; B) HeT, mpu Jr0O0M
cofiep KaHUHU

3. Kak BBISBISAIOT TPAHUIIBI 3€PEH MeTaIa?

a) MyTeM CpaBHEHMS C 3TAJOHOM; 0) IMyTeM TpaBICHUS MUKPOILIH(A; B) METOJOM XUMHUYECKOTO
aHaIm3a

3ananue Ne 6
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1. Yto Takoe pazpemraroniasi CriocOOHOCTH MHUKPOCKOTa?

a) MUHUMAaJIbHOE PAcCTOSIHUE MEXAY ABYMS BUAMMBIMU Pa3[elbHO TOUKaMH; 0) MaKCUMaJIbHOE
PAcCTOSIHME MEK/y IBYMSI BUIUMBIMU Pa3/IeIbHO TOUYKAMHU; B) YBEJIMUYEHUE MUKPOCKOTIA

2. B xakom Buje Haxoautcs pochop B ctamu?

a) B BHJIC TBEPJIOTO PacTBOpa MPH JIFOOOM coiep>kaHuu; 0) B BHJIE XMMHYECKOTO COCTUHEHUS BBIIIIE
1,2%; B) B Buje TBepaoro pacteopa 1o 1,2%

3. Yro Takoe 3BTEKTUKA?

a) JIETKOIUIaBKasi CMeCh; 0) XUMUYECKOE COeTUHEHHE; B) TBEP/IbIil pacTBOP

3amanue Ne 7

1. Yro Takoe periuka?

a) BUAMMOE CTpOSHHE MaTepHaia; 0) ciernok penbeda moBepxHoCTH; B) hoTorpadus MOBEPXHOCTH
2. Cepa BBI3BIBACT KPACHOJIOMKOCTh CTAJIU, €CJTM OHA HAXOJUTCS B BUJIC

a) cynbduaa maprania; 0) cyabduaa xkenesa; B) TBEpAOro pacTBOpa

3. DBTeKTHKA Cyab(uaa KeJe3a ¢ )KeJIe30M P HOPMAIbHOM Temmeparype

a) Xpynka; 0) IacTuyHa; B) ynpyra

3ananue Ne 8

1. C yBenuyeHneM JUITMHBI BOJHBI CBETA pa3peliarolas CioCOOHOCTh MUKPOCKOIIA
a) yBeJIMYuBaeTcs; 0) yMEHBIIIACTCS; B) HE U3MEHSIETCS

2. ®ocdop oOpasyeT C xKene3oM

a) TBEP/IbIil pacTBOP; 0) XUMUUYECKOE COCIMHEHHE; B) HE B3aUMOICHCTBYET

3. DBTeKTHKa Cynb(duaa xene3a ¢ xene3oM mpu remieparypax soiie 1000°C

a) IaBUTCS; 0) XpyIKa; B) JJaCTUYHA

3ananue Ne 9

1. Yem Gopilie MUHUMAIIBHOE PACCTOSTHUE MEXKITY BYMS BUIIMMO Pa3[eIbHO TOYKAMHU, TEM
pa3zpemiaromias criocoOHOCTh

a) Oosbliie; 0) MEHBIIE; B) HET 3aBUCUMOCTH

2. ®ocdop B cTansax o0pasyeT ¢ Kene3oM

a) TBEP/IbIil pacTBOP; 0) XUMUYECKOE COCIMHEHHE; B) HE B3aUMOJICHCTBYET

3. Okcuasl

a) MJIACTUYHBI; 0) XPYIKH; B) YIIPYTH

3amganue Ne 10

1. Ha xakoMm npuHIuIe paboTaeT pacTpOBbIi 371€KTPOHHBIM MUKPOCKOIT?

a) MPOXOXKJIEHHE MTOTOKA HIIEKTPOHOB Yepe3 Marepuai; 0) oTpakeHHe MOTOKA IEKTPOHOB
MaTepHuajioM; B) OTpaXeHHE CBETa MaTepraioM

2. Cepa o0OpasyerT c xKelne3oM

a) TBEp/bI pacTBOpP; 0) XUMHUUECKOE COECAMHEHHE; B) HE B3aUMOJICHCTBYET

3. Cynp¢ua mapranna npu Temrneparypax soie 1000°C

a) XpymokK; 0) MIaCTHYEH; B) IMJIABUTCS

Samanue Ne 11

1. I[Tpu kaKoM yBeTHUYEHUHU TMPOBOISAT MUKPOAHATIH3 CTAIN?

a) 6onee x50; 0) He meHee x100; B) He Mmenee x1000

2. Kak olieHuBaroT copiepKaHne HEMETANTNIeCKUX BKIIOYEHUH B cTaIn?

a) METOZIOM XMMHUYECKOTO aHaIN3a; 0) IMyTEM CPaBHEHHUS C STAIOHOM; B) 110 TBEPIOCTH 0Opasia
3. Yrto Takoe OKcUabI?

a) OKHUCJIBI yIlieposia; 0) CMECh OKHCIIOB; B) OKHCIIBI XKee3a
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3amanue Ne 12

1. YTo Takoe XJIaJHOJIOMKOCTE?

a) YMCHBIIICHHE TBEPJOCTH IIPH HU3KUX TEMIIeparypax; 0) oXpymyruBaHUE MaTepHuasa Mpyu HUZKHX
TeMIepaTypax; B) IPOYHOCTh MaTepuasa Mpyu HU3KUX TeMIepaTypax

2. CxoJibKO 0aJIJIOB COACPIKUT IIKAJIa OLIEHKU KOJMYECTBAa HEMETAJUTMYECKUX BKIIFOUEHUHN B cTamu?
a) 10;6)5;8) 7

3. K HeMeTammu4ecKuM BKITFOYCHUSIM B CTAJIH OTHOCSATCS

a) ¢pocdop; 6) cynbhUIBI K OKCHUIIBI; B) YITIEPO

3amanue Ne 13

1. Kakoii XuMHUYECKHI 3JIEMEHT BBI3bIBAET XJIATHOJIOMKOCTh CTAJIN?

a) cepa; 0) dhocdop; B) yriiepon

3. Ilpu KakoM yBETMYEHUH MPOBOJASAT MUKPOAHAIN3 CTAIN?

a) He menee x1000; 6) 6onee x50; B) He meHee x100

3. Haubonee 6aaronpusaTHBIM coueTaHUEM (DPU3UKO-MEXaHHUECKUX CBOMCTB 00J1a1at0T
a) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3epHA; 0) MEITKO3EPHHUCTHIE; B) KPYITHO3EPHUCTHIC

3ananue Ne 14

1. Kakoit XuMHUUYECKUM 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTh CTan?

a) yoiepo; 0) cepa; B) dhocdop

2. Ha xakoM npuHnuie padoTaer 3eKTPOHHbBIN MUKPOCKOT?

a) OTpaKCHUH CBETa MaTepuaoM; 0) MPOX0oKJACHUH ITOTOKA SJIEKTPOHOB Yepe3 MaTepHa; B)
OTpaXCHUHU MTOTOKA JIEKTPOHOB MaTepraIoM

3. YBenudeHre HOMEpa O3HAYaeT CIICIYIOIIee N3MCHEHNE BEIMUYMHBI 3epHA

a) yMeHbIIIeHHE; 0) HE 03HAYAeT; B) yBEJIIUYCHHE

3aganue Ne 15

1. YTo Takoe KpacCHOJIOMKOCTb CTaJIn?

a) noteps npouyHocTH npu Harpese Boilie 1000°C; 0) oxpynuuBanue npu Harpese Boie 1000°C; B)
IIPOYHOCTH IIPU BBICOKMX TEMIIEpaTypax

2. Yem 601b111€ MUHUMAJIBHOE PACCTOSHUE MEXY IByMsI BUIIMMBIMH Pa3ZielIbHO TOUKaMU, TEM
paspelaromnas CnocoOHOCTb

a) HeT 3aBUCUMOCTH; 0) O0JbIlIe; B) MEHbIIIE

3. CxobKO 0aNIoB COAEPIKUT IlIKaja OLIEHKH BEIWYHMHBI 3epHa CTanu?

a)7;6) 10;B8) 5

3ananue Ne 16

1. Yto Takoe OKCHIbI?

a) cMeCh OKUCIIOB; 0) OKHUCIIBI XKele3a; B) OKUCIBI YIiepoaa

2. Kakoit XuMu4ecKkuil 3JIEMEHT BbI3bIBAET KPACHOJIOMKOCTh CTaJIN?

a) cepa; 6) dhocdop; B) yriepoa

3. Ha xakom npuHuune paboraet Metajuiorpadguyeckuii MUKpOCKOIT?

a) OTpakKeHUH CBETa MaTepHaioM; 0) MOMIOIIEHUH CBETa MaTepHallOM; B) IPOXOXKAECHUH CBETA
gyepe3 Marepua

3amanue Ne 17

1. Oxcuabl

a) Xpynku; 0) ynpyru; B) IUIaCTUYHbI

2. Kakoit XuMu4ecKuil 2JIEMEHT BBI3bIBACT XJIaJTHOJOMKOCTh CTAU?
a) ¢pocdop; 6) yrepon; B) cepa

3. Ilpu KakoM yBETMYEHUH U3Yy4alOT MUKPOCTPYKTYPY?
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a) 6omee 50 pa3; 6) HeBoOpyKeHHBIM T11a3oM; B) meHee 100 pa3

3ananue Ne 18

1. Cepa BbI3BIBaE€T KPACHOJIOMKOCTD CTaJIM, €CIM OHA HAXOAUTCS B BUJIE

a) TBEPJIOTO pacTBopa; 0) cuibuaa Kelesa; B) Cynb(puaa Mapraiia

1. Yto Takoe pa3zpemaroias crocoOHOCTh MUKpPOCKOTa?

a) YBEJIMYEHUE MUKPOCKONA; 0) MUHUMAJIbHOE PACCTOSIHUE MEX/Y ABYMSI BUIUMBIMU Pa3€iIbHO
TOYKaMU; B) MAKCUMaJIbHOE PACCTOSTHUE MEXKIY ABYMS BUAMMBIMU Pa3ieIbHO TOUKAMHU

3. Kakoli XuMu4ecKkuii 3J1eMEHT BBI3bIBAET XJIATHOJIOMKOCTh CTAJIU?

a) cepa; 0) dhocdop; B) yriiepon

3ananue Ne 19

1. ®ocdop obpa3yer ¢ xKene3om

a) XMMHUYECKOe CoeTMHEeHNE; 0) TBEP/bIil pacTBOpP; B) HE B3aUMOJICHCTBYET

2. Yto o3Hauvaer 3anuch X507

a) yBenuuenue menee 50 pa3; 0) ysenuuenue B 50 pa3; B) yBenuuenue oonee 50 pas

3. Yto Takoe XJIaJHOJIOMKOCTE?

a) MPOYHOCTh MaTepHaa Mpy HU3KUX TeMIEparypax; 0) OXpymuuBaHUEe MaTepuaa mpu HU3KUX
TEeMIepaTypax; B) yMEHbIIIEHUE TBEPAOCTH IPU HUZKUX TeMIepaTypax

3ananue Ne 20

1. K HeMeTanmn4ecKkuM BKIIFOYEHHEM B CTAIH OTHOCATCA

a) cyabGUIBl U OKCUIBL, 0) yriiepon; B) hocdop

2. YTto Takoe KpaCHOJIOMKOCTb CTAJIU?

a) oxpymnuuBanue rpu Harpese Bbiie 1000°C; 6) mpoyHOCTh P BHICOKUX TEMIIEPATYpax; B)
noTeps mpouyHocT npu Harpese Boie 1000°C

3. Kak onpenenuts yBennyeHre MUKpOCKoma?

a) (yBenuuyeHue okyisipa) + (yBennueHue o0bekTHBa) =; 0) (yBenudeHne OKymsipa) X (yBeTu4eHHe
00BbeKTHBA) =; B) (YBEIUUEHUE OKYIsApa) — (yBelIMUEHHE OObEKTUBA) =

Samganue Ne 21

1. Kak BIusIOT HEMETaIIMUECKUe BKIFOYEHHS Ha TPOYHOCTh METaJIJIOB?

a) YBEJIMUYMBAIOT; 0) HE BIUSIOT; B) YMEHBIIAIOT

2. Ha xakoM npuHIMIe paboTaeT MeTauiorpapuueckuii MUKpOCKon?

a) MOIVIOIIEHNE CBETa MaTeprasioM; 0) MPOX0XKACHNE CBETAa Yepe3 MarepHrall; B) OTpaKeHHE CBETA
MarepruaIoM

3. Ha xakoMm npuHIMIie paboTaeT pacTpOBBIi 3JEKTPOHHbBIN MUKPOCKOTI?

a) OTpaXKCHUH CBETa MaTepuaoM; 0) MPOXOKJICHUH ITOTOKA SJIEKTPOHOB Yepe3 MaTepHa; B)
OTPa’KeHUH MOTOKA HJIEKTPOHOB MaTepHaIOM

3ananue Ne 22

1. Kak o1ieHMBaIOT CO/IepKaHNE HEMETAIUTMYECKUX BKIIFOUEHHUI B cTann?

a) 1Mo TBepAOCTH; O) METOJJOM XMMHYECKOTO aHaJIN3a; B) ITyTEM CPABHEHUS C 3TaJIOHOM

2. ITpu KakoM yBEITMYEHUH U3YYatOT MUKPOCTPYKTYPY?

a) HeBoOpYyXKeHHBIM T11a3zoM; 0) meHee 100 pa3; B) 6onee 50 pa3

3. Yem OosbIlie MUHIMAQJIBHOE PACCTOSTHHE MEXKTY IBYMSI BUITUMBIMHU PE3EITHbHO TOUKAMH, TEM
pa3zpemiaromias criocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) O0Jblle; B) MEHbIIIE

3amanne Ne 23
1. Cxonpko 0aJiJIOB COACPIKUT IIKaJIa OLIEHKH KOJTUYECTBA HEMETAJUTMYECKUX BKIIFOUEHUH B CTAIN?
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a) 10;0)7;B8) 5

2. Yo Ha3BIBAIOT CTPYKTYpOM Marepuana?

a) IMEepPOXOBATOCTh MOBEPXHOCTH; 0) HAIMYKNE TPEIINH; B) BUIMMOE CTPOCHUE

3. C yBennyeHreM JUIMHBI BOJIHBI CBETA pa3peliarolas CiocOOHOCTh MUKPOCKOIIA
a) HE U3MEHsAETCS; 0) YBEIMYMBACTCS; B) YMEHBIIIACTCS

3ananue Ne 24

1. YBennuenue Oaia 03Ha4aeT Cielyrollee M3MEHEHNE COAepKaHUsI HEeMETAJUTMUECKUX
BKJIFOUEHUI

a) yMCGHbIIICHHE; 0) HE 03HAYAET; B) YBEIIMUCHUE

2. Cepa BBI3BIBAaCT KPACHOJIOMKOCTh CTAJIU, €CJTM OHA HAXOJUTCS B BUJIE

a) cynbduaa xxenesa; 0) TBEPIOro pacTBopa; B) Cyab(duia MapraHia

3. Uro Takoe periuka?

a) CIIETIOK penbeda MmoBepXxXHOCTH; 0) hoTorpadus MOBEPXHOCTH; B) BUIUMOE CTPOCHUE MaTepuasia

3amanue No 25

1. HemeTannuueckue BKIIOYEHUS U3Y4alOT HA MUKPOLLTH(]ax C

a) OJTMPOBAHHOW MOBEPXHOCTHIO; 0) TPABIECHOM MOBEPXHOCTHIO; B) NIITM(OBAHHON MTOBEPXHOCTHIO
2. B xakom Buze Haxoqutcs ¢pocdop B cTanu?

a) B BHJIC XUMHUYECKOTO coenuuenus 10 1,2%; 0) B Buze TBepaoro pacteopa jao 1,2%; B) B Buze
TBEPJIOTO pacTBOpa MPH JIIOOOM coep KaHuu

3. Yto Takoe pazpeliaroiiasi CiocoOHOCTh MUKPOCKOMa?

a) MaKCUMaJbHOE PACcCTOSIHUE MEXKAY ABYMS BUAMMBIMU Pa3/IeIbHO TOUKaMH; 0) yBeTHMUEeHUE
MHUKPOCKOII; B) MUHIMAJILHOE PACCTOSTHUE MEKIY ABYMS BUAMMBIMU Pa3IeIbHO TOYKAMHU

3aganue Ne 26

1. Henp TpaBieHus: Mukpouuinda

a) BbISIBIIEHHE MUKPOCTPYKTYpPHI MeTasia; 0) BeIpaBHUBAaHUE TOBEPXHOCTH; B) BBISIBICHUE
HEMETAJUIMYECKUX BKJIFOUCHUN

2. MOXHO 1M BU3yaJIbHO OOHApYyXUTh ocdop B cTanu?

a) J1a, pu coaepxkanuu MeHee 1,2%; 0) HeT, npu J1to00M CoJIep’KaHuu; B) /1a, IPU COAEPKAHUU
oonee 1,2%

3. Uto o3Hauaet 3anuch x507?

a) yBenuuenue B 50 pas; 6) ysenuuenue MeHee 50 pas; B) ysenuuenue 6oiee 50 pas

Tema: «MakpoaHa/Iu3 cTaJIN»

3ananue Ne |

1. I[TpuroroBieHne Makpouuiida BKIIOYAET ONepalluu:

a) Mex. o6pabotka, mudoBanue, noiauposanue; 6) Mex. 06paborka, mirdoBaHue, TpaBIeHUE; B)
Mex. 06paboTKa, TOTUPOBAHKE, TPABICHUE

2. B nepopmupoBannom crutase 3HadeHrne KCU u 6 B0 BOJIOKHA:

a) BbllIe; 0) HIKE; B) OMHAKOBBI

3. Coenunenune cepedpa BXOAUT B COCTAB PEaKTHBA!

a) U1 rryOokoro TpasieHus; 0) baymana; B) ['eitna

Samanue Ne 2

1. Ilpu oxnakieHun cIuTKa 00pa3yeTcs 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) 1pu OBICTPOM OXJIAXKIEHUH; 0) IPU HAPAaBJIECHHOM OTBOJIE TEILIa; B) MPU MEAJICHHOM
OXJIAKICHUH

2. Hannune Ha MOBEPXHOCTH M3JI0Ma Y4aCTKOB C OJiecTAIeH U IIepOXOBaTON MOBEPXHOCTHIO
XapaKTepHO JJIsL:
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a) KPUCTAJUIMYECKOTO U3JI0Ma; 0) BOIOKHUCTOTO U3JI0MA; B) YCTAJTOCTHOTO M3JIOMa
3. HarpeB ucnonb3yloT B IPOIIECCE:
a) DIyOOKOro TpasiieHHs; 0) TpaBJIeHHE peakTUBOM baymaHa; B) TpaBieHHe peakTUBOM | eiiHa;

3aganue Ne 3

1. leHaApUTHOM IMKBUAAIIMENA HA3bIBACTCS:

a) HEOTHOPOTHOCTh XUMUYECKOTO COCTaBa B 00BbEME OTHOTO 3€pHA; 0) OMHOPOIHOCTH XUMUIECKOTO
COCTaBa B 00bEeM€ OJTHOTO 3€pHA; B) HEOMHOPOJHOCTh XMMHYECKOTO COCTaBa B 00bEME CITUTKA

2. B nedopMupoBaHHOM CITIaBE 3HAYCHUE Gy BIOJIb BOJIOKOH MO CPABHEHUIO C ITONIEPEYHBIM
HaIpaBJICHUEM:

a) BBIIIE; 0) HIKE; B) OJTMHAKOBBI

3. B u3nome mposiBiisieTcs 30Ha J10710Ma:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHHCTOM; B) B YCTAJIOCTHOM

3ananue Ne 4

1. JIukBumanuen Ha3bIBACTC:

a) OAHOPOJTHOCTh XUMUYECKOTO COCTaBa; 0) HEOIHOPOJHOCTh XMMHUYECKOTO COCTABA; B)
HEOJHOPOJHOCTh MEXaHUYECKUX CBOWCTB

2. Cepa HaXOIUTCS B CTAJIA B BUJIC

a) MnS; 6) MnSOs; B) H2S

3. ®paxTorpadueii Ha3pIBAIOT U3YYCHUE:

a) u3jaomMa aeTainu; 0) Makpouutkda; B) IEI0n JeTaan

3aganue Ne 5

1. JIerxoriaBkue MPUMECH KOHIICHTPUPYIOTCS B:

a) IIABHBIX OCSIX JCHAPUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEX/1y 3€pHAMU METalia
2. Kpucrannuyeckuil U3j10M CILJIaBa CBUAETEILCTBYET O:

a) XpYIKOM pa3pylieHuu; 0) BI3KOM pa3pylIeHHH,

3. [Ipenen mpoyHOCTH CIUIaBa MPHU PACTSHKEHUH 0003HAYAIOT:

a) of; 6) 6; B) KCU

3ananue Neb

1. IImacTHYHOCTH CIUIaBa XapaKTEPU3YIOT:

a) MpeJesIoM IPOYHOCTH MPH PACTSXKEHNUHU; 0) OTHOCUTENIbHBIM YIIITMHEHUEM IIPU PACTSKEHUU; B)
k03¢ puLIIEeHTOM yaapHO BSI3KOCTH

2. B cocraB peaktuBa ['eitHa BXOOUT:

a) CepHast KUCJI0Ta; 0) COJsiHAs KUCIIOTA; B) XJIOPUCTHIA aMMOHUM

3. BOJIOKHUCTBIN U3JIOM CIUIaBa CBUJETEIBCTBYET O:

a) XpYyIKOM pa3pylieHuu; 0) BI3KOM pa3pylieHUU

3aganue Ne7

1. BOJIOKHHCTBIN U3]I0M UMEET MOBEPXHOCTh

a) MepoXoBaryro; 0) OIECTAIIYIO 3ePHUCTYIO; B) MAaTOBYIO

2. MakpOoCTyKTypoO# cIljiaBa Ha3bIBaeTCH:

a) CTPYKTYypa, pa3inyumasi o JIeKTPOHHOM MHKPOCKOIIOM; 0) CTPYKTYypa, pa3indruMas o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3IndiMas HEBOOPYKEHHOM I1a30M

3. YnapHas BA3KOCTb ITpOKaTa B HAIIPABJICHUSAX B/IOJIb U TIONIEPEK BOJIOKOH

a) pasnuyaercs B 2 paza; 0) paznuyaercs B 10 pa3; B) He oiMyaercs

3ananue Ne 8
1. IIpenen mpoYHOCTH MpOKaTa B HAIIPAaBJIEHUSAX BJIOJIb U MOMEPEK BOJIOKHA
a) pasnuyaercs B 2 paza; 0) paznuyaercs B 10 pas; B) He oiMyaercs
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2. 3epHO MeTajuIa ABISAETCS:

a) KpUCTAJIOM; 0) KPUCTALTUTOM; B) IICHTPOM KPUCTATUTU3AITUN

3. TpaBnenue makpouumda

a) o0ecIBEUMBACT IOBEPXHOCTD CIUIaBa; 0) BBISBISIET HEOMHOPOAHOCTh MAKPOCTPYKTYPHI; B)
HOJHUPYET NUTN(OBAHHYIO TOBEPXHOCTD

3ananue Ne 9

1.Menko3epHHCTast CTPYKTypa B JINTOM MeTajlie oopasyercs

a) Mpu OBICTPOM OXJIAXKICHUH; 0) TIPU MEIJICHHOM OXJIAXKICHHUH, B) TIPU HAIIPABIICHHOM OTBOJIC
Teria

2. JIlukBuganuein Ha3bIBAIOT:

a) HEOJTHOPOJITHOCTh XUMUYECKOT0 COCTaBa; 0) KpUCTAJUIU3AIMIO CILIABa; B) BEIMYHHY 3€pPEH
MeTania

3. KoaddunmeHnt ynapHoii BI3KOCTH 0003HAYAIOT

a) of; 6) 6; B) KCU

3ananue Ne 10

1. Konenuarsiit Bann JIBC pekoMeHyeTcst H3roTaB/InBaTh:

a) U3 mpokara; 0) KOBKOI; B) IUTbEM

2. BonokHucTas CTpykTypa 1e(OpMUPOBAHHOTO METAJUIA BBIABISETCS PEAKTUBOM:
a) mryookoro Tpasienus; 0) baymana; B) I'elina

3. Ilpenen mpoYHOCTH NPHU PACTSHKEHUH UMEET Pa3MEPHOCTb

a) MM ; 0) krc ;B) Mlla

3amanue Nell

1. 30HaNBHYIO JIMKBUIAIUIO MOKHO YCTPAHHUTh

a) oTKUroM; 0) 00pabOTKOH JaBIICHUEM; B) HEIIb3SI

2. KoadppunueHT yaapHoii BI3KOCTH UMEET pa3MEPHOCTb
a) MIla; 6) %; B) Jlx/m>

3. Bsazkoe paspyliieHne XxapakTepusyeTcs:

a) KPUCTAJUTMYECKUM HU3JIOMOM;

0) BOJIOKHUCTBIM HU3JIOMOM

3ananue Ne 12

1.MunumanbpHbIe IpUMECH cepbl U Pocdopa CONEPIKUT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA KPYITHBIX
PaBHOOCHBIX 3€peH

2.JlenapuTHAS JIUKBAIHS BBISBISETCS METOIOM

a) mryookoro Tpasienus; 0) baymana; B) I'elina

3. OCHOBHBIMU XapaKTepUCTUKaMU (PU3UKO-MEXaHHUYECKHX CBOMCTB CIIJIAaBOB SIBISIFOTCS

a) o-1,0,A; 6) op,0,KCU; B) ceuc,y,p

3amanue Ne 130

1. Ycagounas pakoBHHA CIUTKa (YOpMUPYETCS B:

a) 30HE MEJIKMX PaBHOOCHBIX 3€peH; 0) 30HE KPYIHBIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HE KPYIHBIX
PaBHOOCHBIX 3€pEH

2. JIns makpoaHann3a CIMTKOB U IPOKaTa IPUMEHSIOT:

a) nrybokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peaktuBoM [ eifHa

3. IeHApUTHYIO JIMKBUJALMIO MOXKHO YCTPAHUTH:

a) 00paboTKOI MaBieHUEeM; 0) OT’)KUTOM; B) HETIb3S

3aganue Ne 14
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1. Jlns1 BBISBIEHUS paclpeAeeHUs CEPhI B CTAIU PUMEHSIOT

a) rybokoe TpaBiieHHe; 0) TpaBieHHe peakTiBoM baymaHa; B) TpaBiieHue peakTuBoM [ eiiHa

2. YcagouHasi pakOBHHA CIUTKA (hOpMHUPYETCS:

a) B HayaJIe mpoIliecca KpUCTaLTU3aIHK; 0) B KOHIIE MPOIecca KPUCTAIUTH3AIMY; B) B ITPOIECCE
OXJIQXKJICHHSI CIIMTKA

3. XaoTHYHYIO OPHECHTAIUIO 3€PEH B | 30HE CIIMTKA 00YCIaBINBAIOT

a) HEOAHOPOIHOCTHIO pebeda U3TOKHUILIBI, 0) BEICOKAsI CKOPOCTh OXJIAXK/ICHUS; B) HAIIPABICHHBIN
TETUIOOTBOJ

3amanue Ne 15

1. JInis BBISBIICHHS pacTpeesiCHUs! CEPhl B CTAIN PUMEHSOT:

a) nryOboKkoe TpaBiieHKe; 0) TpaBieHHe peakTiBoM baymaHa; B) TpaBieHue peakTuBoM [ eiina

2. YcagouHasi pakOBHHA CITUTKA (hOpMUpYyeTCs B:

a) HadaJje mpoliecca KpucTaum3aiuu; 0) KOHIIE Mpoliecca KPUCTaNIM3allug; B) MPoIecce
OXJIQXKJICHHSI CIIMTKA

3. XaOTUYHYIO OpPUEHTAIUIO 3epeH B 1 30HE CIUTKa 00yCIaBIUBAIOT

a) HEOJHOPOTHOCTH penbeda N3TOKHHUIIBL, 0) BEICOKAsi CKOPOCTh OXJIAXK/ICHHS; B) HAIIPABJICHHBIN
TEII00TBOJ

3aganue Ne 16

1. Kaxkoii Bua U3ji0Ma BO3HUKAET MPU MHOTOKPATHBIX TOBTOPHO-TIEPEMEHHBIX Harpy3kax?

a) YCTaJIOCTHBII; 0) BSI3KMIA;

2. [Ins makpoaHain3a CBApHOTO COCIUHEHUS UCTIONb3YIOT

a) TpaBiieHHe peakTuBoM baymana; 0) TpaBneHue peaktuBoM [ eitHa; B) my0okoe TpaBieHHe
3. Kunkuit MeTau1 mo OTHOIICHHUIO K TBEPAOMY METAJTy UMEET yNeIbHbIH 00BheM:

a) OonpIIHii; 6) MEHBIIINI; B) paBHBIN

3aganue Ne 17

1. Kakyto CTpyKTypy UMeeT CTalbHOU CIUTOK?

a) BOJIOKHHUCTYIO; 0) IEHIPUTHYIO

2./1nst BBISIBIICHUS pacnpenesenus yriepoaa u ¢pochopa B CTainu NPUMEHSIOT:

a) rmy0okoe TpaBieHue; 0) TpaBieHHe peakTUBOM [ eifHa; B) TpaBieHue peaktuBoM baymana
3. BriecTsyro MoBEpXHOCTh HMEET:

a) KpUCTAJUTMYECKUN U3TIOM; 0) BOJIOKHUCTBIN U3II0OM

Samganue Ne 18

1. ITpu riryOGoKOM TpaBiI€HUH UCTIONIB3YIOT:

a) COJISTHYIO KHCIIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPUCTBIM aMMOHUMA

2.B ycnoBusX HaIpaBIEHHOTO TEIMIOOTBO/A (GOPMUPYETCS:

a) 30Ha MEJIKMX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIHbIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA KPYITHBIX
PaBHOOCHBIX 3€pEH

3.XpynKkoe pa3pylieHue XapaKTepu3yeTcs:

a) BOJIOKHHCTBIM U3JI0MOM; 0) KPUCTAIUTMYECKUM H3JIOMOM

3aganue Ne 26

1. Cynpdua mapranua npu temneparype oimie 1000 C:

a) MIacTuueH; 0) MIaBUTCS; B) XPYIOK

2. YT0 Takoe XJ1aJHOJIOMKOCTb:

a) OXpyIMYMBaHKUe MaTepuaia Mpu HU3KUX TeMIieparypax; 0) mpouHOCTh MaTepuana Mpyu HU3KUX
TeMIlepaTypax; B) YMEHbBIIIEHUE TBEPAOCTH IMPU HU3KUX TEMIIEpaTypax

3. YUrto Ha3bIBAIOT CTPYKTYPOM Marepuania:

a) BUAMMOE CTpOCHHUE; 0) HATMYKUE TPEIINH; B) IIIEPOXOBATOCTH MMOBEPXHOCTH
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Tema: «Yriepoaucrbie CTAIN

buner Ne 1

1. Yto mpeacTaBisieT co00i aycTeHUT?

a) TBepAplid pacTBOp yriaepoaa B Fe y; 0) TBepaslii pacTBop yriepoaa B Fe a; B) Xxumuueckoe
COeITMHEHUE

2. VYKaXuTe MHTEPBAJ IO CONEPKAHHIO YTIepOaa B CTAIAX

a) 0— 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %

3. K kakoMy Kiaccy o KayecTBy OTHOCHUTCS cTaib 607

a) 0OBIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BHICOKOKaYECTBEHHAS

buiter Ne 2

1. Kakyro KpUCTaJUIMYECKYIO PELIETKY HMEET JKene30 — o7

a) 'lHK; 6) OLIK; B) pomOosapuueckas

2. YTo npoucxXoauT IpU HarpeBe B Touke S?

a)® —> A;0)I1— A;B)A— 11

3. Kakue cBoiicTBa cTaau 0ObIYHOTO KauecTBa rapaHTUpyeT rpynna A?

a) XMMHUYECKHH cocTaB; 0) MeXaHUYEeCKHe CBOMCTBA; B) MEXaHUYECKHE U XMMUYECKHI COCTaB

busner Ne 3

1. Kakyro KpUCTaIIN4YECKYIO PEIIETKY UMEET kKeyne30 — Y7

a) I'LIK; 6) OLIK; B) pomOoaiprueckast

2. YTo NpouCXOAUT IPU OXJIAKIECHUU B TOUKE S?

a)® > A;0)A—-ILB)II— A

3. Yrto o3HayaroT uM@pbl B Mapke ctanu Y 12?

a) MOPSIKOBBIA HOMep; 0) copepikaHue yriiepoaa B COTHIX %; B) COAEp)KaHUE yriIepoaa B JEeCATHIX
%

buner Ne 4

1. KakoBa MakcuMalibHasi paCTBOPUMOCTD yTJIepoJia B aycTeHUTE?

a) 0,8 %; 6) 2,14 %;B) 1,2 %

2. Kakas ¢a3za BblenseTcs B JOIBTEKTOUAHBIX CTAISAX MPU BTOPUUHON KpHCTAIIU3AMN?

a) A; 0) I1; B) @

3. Uto o3HayaroT udpsl B Mapke ctanu 457

a) TIOPSIIKOBBIN HOMED; 0) cojeprkaHue yriiepojaa B COThIX %; B) cofep:KaHHe yriepoja B JECATHIX
%

buner Ne 5

1. KakoBa MakcumanbHasi paCTBOPUMOCTH yriieposia B peppute?

a) 0,8 %; 6) 0,008 %; B) 0,03 %

2. Kakas ¢a3a Bbiaensiercs npu BTOPUYHONW KPUCTAIN3ALUN JOIBTEKTOUTHBIX CTasIeh?

a) ©;0) A; B) Il

3. Uro o3nauvaroT nudps! B Mapke ctaau BCT3kn?

a) collep:kaHue yraepoa B COThIX %; 0) comepkaHue yriaepona B AeCITHIX %; B) MOPSIKOBBIN
HOMED

buner Ne 6

1. Kakumu cBoiicTBaMHu 00/1a1aeT LEMEHTHUT?

a) BbIcokas mactTuaHocTs 1 HB 8000 MIla; 6) tBeprocts HB 8000 MIla; B) TBepnocts HB 2000
MITIa

2. Kak m3mensieTcst conepikanue yriaeposa B TBepIoil a3e mpu NepBUYHON KpHUCTATUTU3AIMH
JODBTEKTOUIHBIX CTAJIEH?
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a) YMEHbIIIAeTCs; 0) YBEIIMUUBACTCS; B) HE U3MEHSCTCS
3. Kak Ha3bIBaetrcs crainp ¢ conepxkanueM yriuepoaa 0,30 %?
a) T09BTEKTOUIHAS; 0) SBTEKTOUIHAS; B) 3a9BTEKTOUIHAS

buner Ne 7

1. Ckonbko yriepojia B IEMEHTUTE?

a) 0,8 %; 6) 2,14 %; B) 6,67 %

2. Kak u3meHsieTcst KOHIIeHTpalus yrieposa B ¢peppuTe mpu BTOPUUHON KpUCTaUIU3auu?
a) YMCHbIIIAETCs; 0) YBEIIMUUBACTCS; B) HE U3MEHSCTCS

3. K kakoMy KkJ1accy 1o Ka4yecTBy OTHOCUTCS cTajib Y 10A?

a) OOBIYHOTO KauecTBa; 0) BEHICOKOKAYECTBEHHAS; B) KAYECTBECHHAS

buner Ne 8

1. U3 xakux (a3 cocrout nepaut?

A)Aud; 6)dull;B)Aull

2. Kak u3meHsieTcst KOHIIGHTpaIus yriepoia B ayCTeHUTE MIPU BTOPUYHON KPUCTAIUTH3AIUN
3a9BTEKTOUIHBIX CTAJIEH?

a) yMeHbIIaeTcs; 0) YBEIIMYUBACTCS; B) HE U3MEHSACTCS

3. K kakoMy Kjaccy 1o Ha3Hau€HUI0 OTHOCUTCS cTaslb Y77

a) KOHCTPYKIIMOHHAS; 0) MHCTPYMEHTAIbHAS

buiier Ne 9

1. B 4ém cyTb 3BTEKTOMIHOTO MpEBpaIleHus?

a) eppuT BBLAETSACTCS U3 AyCTECHUTA; 0) ayCTEHUT MPEBPAILAETCS B IEPIINT; B) IEMEHTHUT
BBIJICJIICTCS U3 AyCTEHUTA

2. U3 xakoit dassl Beiaensercs 117

a) @;6) A; B) K

3. Yro o3HauaroT nudpbl B MAPKUPOBKE CTATH 357

a) cojiepKaHue yIiieponia B COThIX %; 0) cofiepikaHue yriuepoaa B 1eCIThIX %; B) MOPSAKOBBIN
HOMED

buner Ne 10

1. Yto coboit mpencTaBiseT IeMEHTUT?

a) TBepAbId pacTBOp yrepona B Fe a; 0) MexaHn4ecKylo CMeCh; B) XUMHUYECKOE COCTMHEHUE;
2. U3 xakux a3 cocrout cranp 40 nmpu KOMHATHOHN Temmeparype?
a)®ull;0)duA;B)dull

3. Kak Ha3bIBaeTCs CTallb, €CJIM IIPU KOMHATHOM TeMneparype ee crpykrypa [T+111?

a) DBTEKTOMJIHAA; 0) 3a9BTEKTOMIHAS; B) JOIBTEKTOUTHAS

buer Ne 11

1. Kakas u3 yka3zaHHbIX (a3 ©UMEET caMy BBICOKYIO TBEPAOCTH?

a) D; 6) A;B) L1

2. 13 xakux (a3 cocrout crans Y 11 npu koMHaTHOI Temneparype?

a)®ull;0) Aull;B) D ul]

3. Uto o3HauatoT uudpsl B Mapke ctanu bCtSkn?

a) cofiepKaHue yIIeposia B COTHIX %; 0) comepikaHue yriuepoaa B 1eCIThIX %; B) MOPSAKOBBIN
HOMED

buner Ne 12

1. Yro mpencraisieT coO0i ayCTeHUT?

a) TBepAbIi pacTBOp yriepona B Fe y; 6) TBepablii pactBop ymiepoaa B Fe a; B) MexaHHUYECKYIO
cmech @ m [
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2. Kaxkas ¢asa BblaensieTcs Ipyu BTOPUYHON KPUCTAIUIM3AIMN JOABTEKTOUTHBIX CTaJICH?

a) ®;0) A; B) L1

3. Uto o3Hauator 1udpsl B Mapke ctaimu BCrden?

a) collep:KaHue yriaeposa B COThIX %; 0) MOPSIIKOBBIA HOMEpP; B) OTHOCUTEIbHOE yAJIUHEHHUE & %o

buier Ne 13

1. Yro coboit mpeacrasisieT Gepput?

a) TBepablil pacTBop yrepoaa B Fe y; 6) TBepaslii pacTBop ymiepoaa B Fe a; B) xumuueckoe
COEIMHEHUE

2. Kaxkas (a3za BbIienseTcsi mpu BTOPUYHON KPUCTAIUTM3AIIMN 3a3BTEKTOUTHBIX CTajei?

a) ®; 0) Aud;B) 1]

3. Cranb UMeeT CTPYKTYpy MEPIUT, KaK OHA Ha3bIBACTCS?

a) TOPBTEKTOUIHAS;, 0) 3a3BTEKTOM/IHAS; B) IBTCKTOMTHAS

buner Ne 14

1. KakoBa MakcuMasbHasi paCTBOPUMOCTH yriieposa B ¢eppute npu Temneparype 727°C?
a) 0,8 %; 6) 0,03 %; B) 0,008 %

2. Kakoe npeBpanieHue IpouCcXOAMT IPU HArpeBe B TOUKE S?
a)®—>A;0)Il - A;B)A— 11

3. Yro o3HauaroT nudpsl B Mapke cTainu Y 8?

a) cofiepKaHue yriieposia B COThIX %; 0) MOPsIKOBBIM HOMED; B) COAEPKAHKE YITIEpOaa B
necsaTeiX %

Tema: «3akajnaka u oTIyCK»

3aganue Ne 1

1. Kakue npeBparieHust poucxoasT npu temmeparype Acl?

a) [T — A; 6) A — II; B) u3 ayctenuTta Bolaemnsiercs Gpepput

2. Yo Ha3bIBaETCS 3aKAIKOU?

a) HarpeB BbIIIE TeMITEpaTyp (a30BbIX MPEBpPAIEHU U MEAJICHHOE OXJIaXKAeHue; 0) HarpeB BhILIe
Temneparyp (pa3zoBbIX MpeBpaIleHU U OBICTpOE OXJIaXxaeHue; B) HarpeB 10 Acl u ObicTpoe
OXJIaXK/IEHHUE

3. Kakas cTpykTypa nojiy4aercs ocjiae HU3Koro ormycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue npespalieHus IpoMCXOoAsT B CTaIu Npu Temneparype Acl?

a) [ — A; 6) A — II; B) peppur pacTBopsieTCsl B ayCTEHUTE

2. Yo Ha3bIBaETCS OTIIYCKOM?

a) HarpeB 3aKaJIeHHOM cTtanu > Acl u oxJjaxkJieHue Ha Bo3ayxe; 0) HarpeB 3akaneHHol cranu < Acl u
OXJIZKICHHME Ha BO3/1yX€; B) HArPEB 3aKaJICHHOM CTaJIM > Ac3 U OXJIaKICHHUE HA BO3/yXe

3. Kakas cTpykrypa nomydaercs mocjie CpeIHero oTmycka?

a) To; 6) Mo; B) Co

3aganue Ne 3

1. Kakoe npeBpaiiieHre TpoOUCXOIUT B CTAJSAX MpH Temreparype Ac3?

a) MepIIUT MPEeBpaIIaeTCs B ayCTEHNUT; 0) ayCTEHUT MpEeBpaIllaeTcs B EPIUT; B) pepputT pacTBopsieTcs B
ayCTEHUTE

2. UTo Ha3bIBa€TCS OTKUTOM?

a) HarpeB BHIIIE TeMIepaTyphl (a30BhIX MPEBPAIEHUN U OXJIaXKICHHE BMECTE C MeUbl0; 0) HarpeB BHIIIE
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Temreparypsl (a30BbIX MTPEBPAILECHUH U OXJIAXKICHHE Ha BO3yXE; B) HArPEB BHIIIE TEMIIEPaTyphl
(a30BBIX MTPEBPALICHUH U OXJIAXKICHUE B BOJIC

3. Kakas cTpykTypa noiy4aercs 10ocjie BbICOKOIo OTIycka?

a) Mo; 6) Co; B) To

3amanue Ne 4

1. Kak 0003Ha4aroTCsl KpUTUYECKHUE TEMIIEPATYPBI Y JJOIBTEKTOUIHBIX CTaJel IpU Harpese?

a) Arl, Ar3; 6) Acl, Arl; B) Acl , Ac3

2. YeM oTimnyaeTcs KpUcTaJIMuecKast pemerka M3ak. or Morti.?

a) popMoil IIeMeHTHUTA; 0) CTETICHBIO TETPAroHAIBLHOCTH; B) CTETICHBIO TUCIIEPCHOCTH

3. Kakas repmooOpaboTka Oblia mpoBeneHa, ecinu y ctanu 50 momydeHa cTpykrypa M3ak + T3ak?

a) 3ak. t Harp. > Ac3; V oxi1. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. > V kp.; B) 3ak. t Harp. > Acl; V oxJ1.
>V kp.

3aganue Ne 5

1. Yto 00603HaYaeT UHACKC « I » B 0003HAYCHUH KPUTHICCKUX TeMIIepaTyp?

a) mpoiiecc Harpesa; 0) BBLAECPKKY MIPH HATPEBE; B) MPOLECC OXJIAXKACHUS

2. Uto Ha3bIBa€TCS YIYUIICHHEM?

a) 3aKayka + HU3KUHU OTITycK; 0) 3aKalika + CpeqHUI OTIYCK; B) 3aKayika + BBICOKUIN OTIYCK
3. IIpu kakoil Temrneparype NpOBOJUTCS CPEAHUI OTIYCK?

a) 450 — 650°C; 6) 200 — 300°C; B) 350 — 450°C

3ananue Ne 6

1. Ha 4To yKka3bIBaeT MHJIEKC « C » B 0003HAYEHUH KPUTHYECKUX TeMIeparyp?
a) mpolecc Harpesa; 0) MPoIecC OXJIAXKACHHUS;, B) BEIICPIKKY IIPH HarpeBe

2. Kakyto CTpyKTypy UMEET CTajlb MOCIE YIYUIICHUS?

a) Mo; 6) M3; B) Co

3. Kakas cTpykTypa umeer HanOoJjiee BEICOKYIO TBEPOCTh?

a) To; 6) Mo; B) Co;

3ananue Ne 7

1. Yto Ha3bIBaeTCS 3aKaJIKOM?

a) HarpeB BhINIE TeMreparyp (Ha30BbIX MPEBPAIICHUN U MEIJIEHHOE OXJIAXKIEHUE; 0) HarpeB BhIIIIE
Temmepatyp (pa3zoBbIX MpeBpalIeHU U OBICTpOE OXJIaXxAeHue; B) HarpeB 10 Acl u ObIcTpoe OXJIaxKIeHUE
2. Kak n3MeHstoTCst XapakTePUCTHUKU MTPOYHOCTH, TBEPJOCTH MPH OTITYCKE?

a) BO3PACTaroT; 0) HE U3MEHSIOTCS; B) TTOHIKAOTCS

3. Ilpu kakoit Temneparype NpoBOJUTCSA BHICOKUM OTIYCK?

a) 120 — 200°C; 6) 350 — 500°C; B) 500 — 650°C

3ananue Ne 8

1. Kakoe npespaliieHue NpouCcXOAMT B CTAJSIX IpH Temneparype Ac3?

a) TIEPIIUT MPEBPAIIAETCS B ayCTCHUT; 0) (heppHUT pacTBOPSIETCS B AyCTEHUTE; B) ayCTCHUT MPEBPAIIACTCS
B IIEPIIUT

2. Kakast cTpykTypa umeeT HauboJsiee BBICOKYIO YIapHYIO BA3KOCTh?

a) Co; 0) IT; B) To

3. Kakyro CTpyKTypy UMEET CTaJIb OCJE YITyUYIICHUS?

a) Mo; 6) To; B) Co

3ananue Ne 9
1. Kakoe npespaliieHue NpoMCXOAUT B JOIBTEKTOMIHBIX CTAJISIX IPU Temneparype Ar3?
a) U3 ayCTeHUTa BhIAensIeTcs hepput; 0) heppHuT pacTBOPSIETCS B AyCTEHUTE; B) ayCTEHUT MPEBpaIacTcs
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B IIEPJIUT

2. Kaxkoii pexxum TepM0o0OpaOOTKH Ha3bIBACTCS YaydllieHueM?

a) 3aKajKa + HU3KHIA OTIYCK; 0) 3aKajka + BHICOKUN OTIYCK; B) 3aKaJika + CpEAHUN OTITYCK
3. Kakas cTpykrypa nomyyaercs ocjiae HU3KOro oTirycka’?

a) Co; 6) To; B) Mo

3ananue Ne 10

1. Kakoe npeBpailieHre TPOUCXOIUT B CTAJISAX MpU Temreparype Acl?

a) ayCTEHUT MPEBPAIIACTCs B IEPIUT; 0) MEPIUT NPEBPALIACTCS B AyCTEHHUT; B) U3 ayCTCHUTA BbIIEISIETCS
eppur

2. Uto Ha3bIBaeTCsl HOpMaIU3auen?

a) Harpes BhIle Ac3 U Acm 1 oxJIaxAeHUE B BoJie; 0) Harpes Boile Ac3 U Acm u OXJIaXKJIeHUE Ha
BO3/yX€; B) HarpeB Hke Acl u oxJyiaxaeHue B BOJe

3. Kakas cTpykTypa nojiyyaercs ocjie CpeIHero oTmycka?

a) To; 6) Co; B) Mo

3aganue Ne 11

1. Kakoe nipeBpariieHre NpOMCXOAUT B CTaNK TIpH Temrneparype Acl?

a) MepIIUT MpeBpallaeTcs B ayCTEHUT; 0) peppuT BBLACISAETCS U3 ayCTEHUTA; B) AyCTEHUT MIPEBpaIacTCs B
MePJIUT

1. Kak U3MeHSIIOTCSl XapaKTePUCTHKHU MPOYHOCTH U TBEPJOCTH MPH OTIYyCKe?

a) MIOHMKAIOTCS; 0) MOBBIIIAIOTCS; B) HE U3MEHSIIOTCS

1. Kakas cTpykTypa noiy4aercst ocje BICOKOTO OTIycka?

a) Mo; 6) Co; B) To

3ananue Ne 12

1. YUto Ha3bIBaETCS YIy4IICHHEM?

a) 3aKayika + BBICOKUH OTIyCK; 0) 3aKajka + HU3KHI OTITYCK; B) 3aKajKa + CpeIHUI OTMYCK
2. Ilpu xaxo# Temneparype MpoBOIUTCS HUZKUM OTITyCK?

a) 250 — 350°C; 6) 120 — 220°C; B) 80 — 350°C

3. Kakas cTpykrypa umeet Hanbosee BHICOKYIO YIApHYIO BI3KOCTH?

a) Mo; 6) Co; B) To

3anganue Ne 13

1. YUto Ha3BIBACTCS OTKUTOM?

a) HarpeB BhINIE TeMreparyp (Ha3oBbIX MPEBPAIICHHUN U OXJIAXKIECHUE BMECTE C TIeUbl0; 0) HarpeB BhITIE
Temmneparyp (pa3zoBbIX MPEeBpAIICHUN U OXJIaXICHHE B BOJIE; B) HArPEB BhIIIE TeMIepaTyp (a3oBbIX
MIPEBPAIICHHUI U OXJIAXKICHUE Ha BO3AYXE

2. Kakast cTpykTypa umMeeT Haubosee BBICOKYIO TBEPAOCTh?

a) To; 6) Co; B) Mo

3. Ilpu kakoit Temneparype NpoBOJUTCS CPEIHUM OTIYCK?

a) 350 — 500°C; 6) 200 — 500°C; B) 500 — 650°C

3ananue Ne 14

1. Yro Ha3bIBaeTCs 3aKaIKon?

a) HarpeB cTaiu 10 Acl u OpicTpoe oxiIaXkJeHue; 0) HarpeB CTajIM BbIlIe TeMiieparyp $ha3oBbIX
NpeBpalleHUI U MEJUIEHHOE OXJIAXK/IEHHE; B) HATPEB CTAJIU BBIIIE TeMIeparyp (pa30BbIX IpeBpaleHUH U
OBICTPOE OXJIAKIICHUE

2. Kakyro cTpyKTypy HMEET CTallb OCJIE YIYqIlIEeHUs?

a) Co; 6) Mo; B) To

3. Ilpu kakoil TeMIieparype IpOBOJUTCS BBICOKUN OTITYCK?
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a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C

Tema: «IIpokajuBaeMoCTb CTAIN»

3amanue Ne 1

1. Kakoe BiusiHME HA MIPOKATMBAEMOCThH OKA3bIBAIOT JIETUPYIOLIUE JIEMEHTHI,
pacTBOpPEHHbIE B ayCTeHUTE?

a) YBEJIMYMBAIOT MPOKATUBAEMOCTh; 0) YMEHBILIAIOT MPOKATUBAEMOCTD; B) HE BIUSIOT
2. Kakas 3aBUCMMOCTb MEXKy VKp 3aKajlK{ U IPOKAIMBAEMOCThIO?

a) 3aBUCUMOCTHU HET; 0) IpSIMOMPOIIOPIIMOHANIbHAS; B) 0OPAaTHOMPOIIOPIIMOHAIbHAS
3. KpuTnueckuii TuamMmeTp 3aroTOBKU ONPEACIISIOT:

a) o HOMOTpaMMe; 0) 1Mo KPUBOM MPOKAIMBAEMOCTH; B) SKCIIEPUMEHTAIBHO

3ananue Ne 2

1. Kakas ctans umeet 6osee nryookyro npokanuBaeMocTh: 40X nmu 40XHM?
a) 40XHM; 6) 40X; B) OAMHAKOBYIO

2. Kakas nnaBka ctanu 38X umeet Oolee NiyOOKyIO IPOKaIMBaeMOCTh?

a) ¢ 3epaoM Ne 10; 6) ¢ 3eproM Ne 3; B) ¢ 3epHOM Ne 6

3. B koopauHaTax «TBEpAOCTh-PACCTOSHUE OT TOPIA» CTPOST KPHUBBIE:

a) 3aKaJIMBa€MOCTH; 0) MPOKAITMBAEMOCTH ; B) OXJIAXKICHUS

3ananue Ne 3

1. CiocoOHOCTH CTalli MOJTy4YaTh BHICOKYIO TBEPIOCTh MPHU 3aKallke Ha3bIBACTCS:

a) MPOKAJIMBAEMOCThIO: 0) 3aKaJIMBAEMOCTbIO; B) TOBEPXHOCTHOMN 3aKaJIKON

2. Kakas crans Oynet umeTh Ooliee BRICOKYIO ynapHyto Bs3kocTh (KCU) nmocine ymydiieHus:
ctansb I, umeronias o Bcemy ceueHuto cTpyktypy Corn umnu ctans I, umeromas na
noBepxHoctu uzaenus Corn , a B cepamneBue — C3?

a) ctaub I; 6) crans II; B) crans | u crans Il OynyT vMeTh OIMHAKOBYIO YIAPHYIO BSI3KOCTh
3. Kputnueckuii tuaMeTp OnpeAesioT METOJOM:

a) TOBEPXHOCTHOM 3aKaJiki; 0) TOPLIEBON 3aKaJIKU; B) 0ObEMHOMN 3aKaIKU

3aganue Ne 4

1. 3akanMBaeMOCTb CTaIU 3aBUCHT:

a) OT COIepPrKaHUs JISTUPYIOIIUX JIEMEHTOB B CTAJIH; 0) OT CKOPOCTH OXJIAXKACHUS CTAJH MIPH
3aKajIke; B) OT COZIEPKaHUs yIiieposia B CTaIH

2. lHopo/iHbIEe BKJIIOUEHUS ITOHMKAIOT IPOKAIIMBAEMOCTb, T.K.:

a) YCKOPSIOT MPEBpaLleHNe ayCTEHUTa B MAPTEHCUT; 0) TOPMO3ST IpEeBpallleHUE ayCTEHUTA B
MAapTCHCHUT, B) CJIY’KaTt JOIIOJHUTCIIBHBIMU HEHTPAMU IIEPJIIMTHOTO MPEBPALICHUA aYyCTCHUTA
3. Uem omnpenensieTcss TBEPAOCTb MOTyMapTEHCUTHON 30HbI?

a) KOJINYECTBOM MapTEHCUTA 3aKaJKu; 0) KOJMYECTBOM YITIEpOJa B CTAJIU; B) COIEP)KAHUEM
JIETUPYIOLIUX IEMEHTOB B CTaJIN

3ananue Ne 5

1. Uto Ha3bIBaE€TCS MPOKATIUBAEMOCTHIO?

a) CIOCOOHOCTDH CTaIX 00Pa30BBIBATH MPH 3aKaJIKe CTPYKTYPY MEPIUTHOTO THUIIA HA OTIPEIEIEHHYIO
mIyOHHY; 06) CHOCOOHOCTH CTajIM 00Pa30BbIBATh MPH 3aKaJIKe B CEP/LIEBUHE AyCTEHMUT; B)
CHOCOOHOCTB CTallM 00PA30BBIBATh MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha OIpeelIEHHYIO
IyOUHY

2. B 103BTEKTOMIHBIX CTAJISIX C YBEITUUYEHUEM COAEPKAHUS YITIEPO1a IPOKATIMBAEMOCTD:

a) MOBBIIIAETCS; 0) MOHMKAETCS; B) HE U3MEHSETCA

3. B kakux KOOpAMHATaX MOCTPOSCHA HOMOTPaMMa JIJIsl ONpeAeTIeHUs KPUTUYECKOTo JruaMeTpa’?

a) TemMreparypa — BpeMsi; 0) KpUTUUECKHUI TUaMEeTP — PaCCTOSTHUE OT TOPIIA; B) TBEPAOCTh —
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pacCTOAHUC OT TOpLA

3ananue Ne 6

1. Mexny NpoKaarBaeMOCTbIO U KPUTUYECKOM CKOPOCThIO 3aKaJIKK HAaOIH0qaeTCs:

a) MPSIMO MPOIIOPIIMOHAIBHAS 3aBUCMOCTB; 0) 00paTHO MPONOPIMOHATBFHAS 3aBUCUMOCTB; B)
KBaJ[paTUYHasl 3aBUCUMOCTh

2. Kakoe BinsiHHE Ha IPOKAJIMBAEMOCTh OKa3bIBAIOT HEMETANINYECKUE BKIIOUEHUS?

a) YMEHBIIAIOT POKAJIIMBAEMOCTh; 0) YBEJIIMUMBAIOT IPOKAIIMBAEMOCTbh; B) HE BIUSIIOT

3. Yto ABNsETCSA KPUTEPUEM MPOKATHBAEMOCTH?

a) IOBEPXHOCTHAs TBEPAOCTh CTAIM MOCIIE 3aKaJIKK; 0) KpUTUUYECKUI TMaMeTp; B) TBEPAOCTh
CEpJLEBUHBI CTAJIM M10CIE 3aKaIKU

3ananue Ne 7

1. Kakas 3aBUCHMOCTb MEX/1y YCTOMYMBOCTHIO ayCTEHUTA U MPOKATHUBAEMOCTHIO?

a) 0OpaTHO MPOMOPIMOHAIEHAS; 0) TIPSIMO MPOIIOPIIMOHANILHAS; B) 3aBUCUMOCTH HET

2. [louemy NMpoOKaNTMBaEMOCTh B HACJIEICTBEHHO KPYITHO3EPHUCTON CTAJIH BBIIIE YEM B
MEJIKO3EpHHUCTOM?

a) MOTOMY YTO MEHbIIIE IEHTPOB NEPIUTHOTO MPEBPAILCHUs AyCTEHUTA; 0) MOTOMY 4YTO OOJIbIIIEe
[IEHTPOB MIEPIUTHOTO MPEBPAIICHUS AYCTCHUTA; B) B KPYITHO3EPHUCTOMN CTAIIN YCKOPSETCS
MapTEHCUTHOE MPEeBpaIlCHIE

3. Kakas ctans umeeT 60see BRICOKYIO 3aKalIMBAEMOCTh: CTaib 20 i Y 8?

a) cranb 20; 6) V8; B) 01MHAKOBYIO

3aganue Ne 8

1. CtocoOHOCTE cTasm 00pa30BBIBATh MPHU 3aKAIKE MAPTEHCUTHYIO CTPYKTYPY Ha ONPEICICHHYIO
IyOMHY IO CEYEHUIO Ha3bIBAIOT:

a) 3aKaJIMBAEMOCTbHIO; 0) MPOKATMBAEMOCTbIO; B) TOBEPXHOCTHON 3aKAIKON

2. Kakoe BusiHHE Ha MPOKAIMBAEMOCTh OKa3bIBa€T BEIMUMHA HACIEJACTBEHHOTO 3€pHa cTanu?

a) 4eM MeJIbue 3€pHO, TEM OO0JIbIIIE TPOKATUBAEMOCTh; 0) UeM KpyIHee 3epHO, TeM OOJIbIIIe
MPOKAJTMBAEMOCTD; B) HACJIEJICTBEHHOE 3€PHO HE BIUSET HA MPOKATHUBAEMOCTh

3. Kakas ctans V8 unu Y10 mpu ontuManbHOE TEMIIEpaType UMeeT 0oJiee ITyOoKyIo
MPOKaTUBAEMOCTh?

a) ¥8; 0) V10; B) omuHaKOBYIO

3amganue Ne 9

1. Yro Ha3bIBaETCS MOIYMapTEHCUTHOW 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BIMsiHHE OKa3bIBAIOT HA IPOKAJIMBAEMOCTb OKCHJIBI U HHTEPMETAJINbI?

a) YBEJIMUYMBAIOT IPOKAJIMBAEMOCTh;0) YMEHBIIAIOT IPOKAJINBAEMOCTb;B) HE BIUSIIOT

3. Kakas ctanp umeet 6osee mIyOOKyI0 TPOKaITuBaeMOCThb?
a) 40; 6) 40X; B) 40XI'P

Samanue Ne 10

1. Uto Ha3bIBaETCS KPUTHUECKUM TUAMETPOM?

a) MaKCUMaJIbHBIN THaMeTp 3ar0TOBKH, KOTOPBIH MPOKATMBAETCS JI0 MOJIyMapTETCUTHON CTPYKTYPhI
B CEp/IEeBHUHE; 0) MUHUMAIIBHBIN TUaMEeTp 3ar0TOBKU, KOTOPBIA MTPOKATUBACTCS JI0
MIOJTYMapTeHCUTHON CTPYKTYPHI B CEPALIEBUHE

2. JlerupoBaHHas CTaJIb UMEET BBICOKYIO MPOKATHUBAEMOCTD, €CJIH JIETUPYIOIIUE JIEMEHTHI

a) pacTBOPEHBI B ayCTCHUTE; 0) HaXOAATCS B COSAMHEHUAX KapOUI0B U MHTEPMETAILITUIOB; B)
pPacTBOPEHBI B ayCTEHUTE, a TAK)KE HAXOSTCS B COCTUHEHHIX KapOUI0B M MHTEPMETAJIIUIOB

3. Kakas nmnaBka cranu 25XI'T umeet Oosnee nryOOKyr0 IpoKaIuBaeMoOCTh?

a) ¢ 3epHOM Ne 4; 6) ¢ 3epHOM Ne 6; B) ¢ 3epHOM Ne 2
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Samanue Ne 11

1. Ot yero 3aBUCHUT TBEPJOCTh MOJIYMAPTEHCUTHON 30HBI?

a) OT collepKaHus yriiepoja B cTaju; 0) OT coAepKaHUs JIETHPYIOIIUX 3JIEMEHTOB B CTaJIU; B) OT
KOJINYECTBO MapTEHCUTA

2. IIpokanuBaeMOCTh HACJIEICTBEHHO KPYITHO3EPHUCTOM CTAJIM BBIILIE YEM MEIKO3EPHUCTOM,
MOTOMY YTO:

a) B KPYITHO3EPHUCTON CTaJId YCKOPSIETCS MapTEHCUTHOE MpeBpalleHue; 0) 6obliie IeHTPOB
MEPJIMTHOTO NIPEBPAILICHUS] AyCTEHUTA; B) MEHBIIIE LICHTPOB MEPIUTHOTO MIPEBPAILICHHS ayCTCHUTA
3. Kakas cranm umeet 6oree nryOboKyro MpokaauBaeMocTh: ctaiib I ¢ Vkpl = 100°/cex mnm crainp 11
¢ Vkpll = 200°/cex?

a) oguHaKoBYI0; 0) cTans I; B) crains 11

3ananue Ne 12

1. Yro Ha3bIBaeTCA 3aKaJIUBAEMOCTBIO?

a) COCOOHOCTH CTaju 00pPa30BbIBATh MAPTEHCUTHYIO CTPYKTYPY Ha ONPEACIICHHYIO IyOuHy; 0)
CIIOCOOHOCTD CTaJIM MOJIy4aTh BHICOKYIO TBEPOCTD MPH 3aKAJIKE; B) CIIOCOOHOCTH CTANU
00pa30BbIBaTh NEPIUTHYIO CTPYKTYPY IIPU 3aKaJIKe

2. Kakas nnaBka ctanu 45 umeet 0olee NyOOKyrO IPOKaIMBaeMOCTh?

a) ¢ 3epaoM Ne 3; 0) ¢ 3epHom Ne 6; B) ¢ 3epHOM Ne 8

3. IIpokanuBaeMOCTh JOIBTEKTOUIHOM CTANU MO0 CPABHEHUIO C 3a9BTEKTOUTHOM

a) Oosbliie; 0) MEHBIIIE; B) OJUHAKOBA

3amanue No 13

1. TBepmOCTh NOTYMapPTEHCUTHON CTPYKTYPBI 3aBUCHT OT:

a) cofiepKaHusl yIiiepoa B CTaiu;0) coep KaHus JIETUPYIOIIMX IEMEHTOB B CTAJIN;B) KOJMYECTBA
MapTEHCUTA 3aKaJIKU

2. Kakas cranp umeet 6osee NIyOOKy0 MpOKaTuBaeMoCTh: cTaib 50 wim SOXDA?

a) craib 50; 6) SOXDA; B) 01MHAKOBYIO

3. Kakoe BnusiHME Ha MPOKAIMBAEMOCTh OKA3bIBAIOT BKJIIOYAHUS KapOu10B?

a) YMEHbINAIOT MPOKATUBAEMOCTh;0) YBEJIMUHUBAIOT MTPOKAIMBAEMOCTb; B) HE BIHSIOT

3ananue Ne 14

1. Mexny yCTOWYMBOCTBIO ayCTEHUTA U IPOKAIMBAEMOCTBIO CYIIECTBYET:

a) IPSIMONPONOPLIUOHATIbHAS 3aBUCUMOCTD; 0) 00paTHOMPONOPLHOHATIbHAS 3aBUCUMOCTb; B)
KBaJIpaTUYHas 3aBUCUMOCTb

2. lHOponHbIE BKIIIOUEHUS, HEPACTBOPEHHBIE B ayCTCHUTE

a) YBEJIMYMBAIOT MPOKAJTUBAEMOCTh; 0) YMEHBIIIAIOT MPOKATUBAEMOCTh; B) HE BIUSAIOT HA
MIPOKAINBAEMOCTh

3. B Kakux KoOpauHaTax CTPOSIT KPUBbIE MPOKAINBAEMOCTH?

a) TBEPIOCTh — pacCTOsIHUE OT TopIia; 0) Temreparypa — BpeMs; B) TEMIIEpaTypa — KPUTUUIECKHMA
JTUaMETP

3amanue Ne 15

1. B koopanHaTax «1uaMeTp 3arOTOBKH — PACCTOSIHUE OT TOPLA» CTPOST:

a) IuarpamMmy MpoKajJuBaeMOCTH; 0) HOMOTpaMMy; B) KPUBYIO OXJIaXKIACHHUS

2. Kakas nnaBka cranu 18XI'T umeer Oosnee m1yOOKyr0 MPOKaIMBAEMOCTh?

a) ¢ 3epaoM Ne 4; 6) ¢ 3epHom Ne 7; B) ¢ 3epHOM Ne 8

3. Ilpu onpeneneHny NPOKAIMBAEMOCTH 3a INIyOUHY 3aKaJCeHHOM 30HBI IPUHUMAIOT 30HY CO
CTPYKTYPOU:

a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3
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3aganue Ne 16

1. IIpokanmBaeMOCTh 3a3BTEKTOUIHOM CTAJIM MO CPABHEHUIO C IBTEKTOUIHOM

a) OompInie; 0) MEHBIIIE; B) HE U3MCHSICTCS

2. YTo Ha3bIBAETCAd KPUTUYECKUM JTUAMETPOM?

a) MaKCUMaJbHBIA JUaMETP 3arOTOBKH, KOTOPBII MPOKAIUBAETCA 10 OJyMAaPTEHCUTHON CTPYKTYphI
B CepJleBUHE; 0) MUHUMAIIbHBIN IUaMEeTpP 3ar0TOBKU, KOTOPBIA MPOKATUBACTCS J10
[IOJIyMapTEHCUTHOM CTPYKTYphI B CEPALIEBUHE;

3. 3akaMBaeMOCTh CTaId Y 8 1O CPAaBHEHHUIO CO cTaybio 30

a) Oospie; 0) MEHbIIIE; B) HE U3MEHSIETCS

3ananue Ne 17

1. Kputnueckuii 1uameTp 3aroTOBKU HaXOJIAT:

a) SKCIIEPUMEHTAIBHO; 0) 10 HOMOTpaMMe; B) 110 KPUBOI MPOKAIMBAEMOCTH

2. Kakas crans umeet Oosiee TyOOKyr0 npokaiuBaeMocTh: cTainb 30 wmm 30XT'CA

a) onuHakoByto; 0) crans 30; B) 30XT'CA

3. KapOupl v OKCHIBI MOHMKAIOT MTPOKATUBAEMOCTD, T.K.:

a) TOPMO3SIT IPEBPAILICHUE AyCTEHUTA B MAPTEHCUT; 0) CIIy>KaT JOMOIHUTEIHHBIMH LICHTPAMHU
MEPIUTHOTO MPEBPAIICHUS ayCTCHUTA; B) YCKOPSIIOT MPEBpaIlIeHUe ayCTEHUTAa B MAPTEHCUT

3aganue Ne 18

1. Kakas ctans umeet 60j1ee BRICOKYIO 3aKalIMBaEMOCTh: cTaib 20 wim Y 8?

a) cranb 20; 6) V8; B) 01MHAKOBYIO

2. Yto Ha3bIBAaETCS MPOKATUBAEMOCTHIO?

a) CII0COOHOCTH CTalli 0OPA30BBIBATH MPU 3aKaJIKE ayCTEHUT Ha OMPEIEICHHYIO TyOUHY; 0)
CHOCOOHOCTB CTalIM 00Pa30BBIBATH MPH 3aKAJIKE MAPTEHCHUT Ha ONPEACICHHYIO IITyOUHY; B)
CIIOCOOHOCTH CTaIM 00Pa30BHIBATH MIPH 3aKAIKE CTPYKTYPY MEPIUTHOTO TUIIA HA ONPEICICHHYIO
IyOuHy

3. C yBenuyeHneM pa3Mepa 3epHa ayCTeHUTa MIPOKAITUBAEMOCTb

a) yMEeHbIIIaeTcs; 0) yBEIMUYUBACTCS; B) HE U3MEHSIETCS

3amganue Ne 19

1. JlerupoBaHHast cTanb UMEET BBICOKYIO TPOKATMBAEMOCTh, €CIIU JIETUPYIOLINE YIEMEHTHI:

a) paCTBOPEHBI B ayCTEHUTE U HAXOJATCS B COEUHEHMSIX KapOUI0B U HHTEPMETAINOB; O)
HaXOAATCS B COEAMHEHUX KapOUI0B U HHTEPMETAJUINIOB; B) pACTBOPEHBI B ayCTEHUTE

2. Kakas crans umeet 6ojiee NIyOOKyr0 mpokannBaeMocTh: ctaib I ¢ Vkpl = 100°/cex unu cramns 11
¢ Vkpll= 10°/cex

a) craib [; 6) crans II; B) ogrHakoByro

3. Kakum MeToI0M onpenesstoT KpUTUYECKUi tuamerp?

a) 00bEMHOM 3aKaniku; 0) TOPIIEBON 3aKaIKHU; B) TOBEPXHOCTHON 3aKaJIKU

Tema: «Hyrynbi»

3ananue Ne |

1. Kakue uyyryHbl Ha3bIBalOT O€IbIMU?

a) B koTopbix Cobmr. = Ces3. + CcBo6.; 6) B koTopbix Cobi1. = CcBs3.;B) B KoTopsix Cobir. =
CcBo0.

2. Kakyto KpUCTaJUIMYECKYIO PELIETKY UMeeT rpadur?

a) KyOnuecKkyo 00beMHOLIEHTPUPOBAaHHYIO; 0) KyOMUECKYI0 IpaHelEeHTPUPOBAHHYIO; B)
reKcaroHaJbHYIo

3. Kakyro CTpyKTypy METAINTNYECKOW OCHOBBI HIMEET CEPhIM UYT'YH, €CIIH

Ccas. = 0,8 %?

a) peppuTHy1O; 6) NEPIUTHYIO; B) (HheppUTO-TIEPIUTHYIO
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3amanue Ne 2

1. Yro npexacrasiser coboit ienedyput?

a) xumu4aeckoe coennHeHue Fe u C; 0) mexannueckyro cmech A u L{; B) Mexanndeckyto cmech O u
I

2. Kakas popma rpadura xapakrepHa i CepblX 4yryHOB?

a) XJIONbeBUIHAS; 0) TUTACTUHYATAS; B) IIAPOBH THAS

3. Kak nony4aroT KOBKUIA YyryH?

a) OTY)KUTOM CEPOTO UyryHa; 0) OTKUTOM 0esioro uyryHa?; B) MOTU(MUIIUPOBAHUEM

3amanue Ne 3

1. B uéM CymHOCTb 3BTEKTHUECKOTO MPEBPAIICHUS?

a) [A0,8] — I1 [®0,03 + 116,67]; 6) [x.p.4,3] — JI[A2,14 + 116,67]; B) [k.p.2,14] — JI[A0,8 +
116,67]

2. Kakue uyryHbl Ha3bIBatOT rpa@UTU3NPOBAHHBIMU?

a) B koTopbix Cobmr. = Ccpsi3.; 0) B kotopsix Cobmr. = Cesz. + CcBo0.;B) B KoTopbix CcBsz. =
CcBo0.

3. Kakyto CTpyKTypy UMeeT MOJI0OBUHYAThIN YyryH?

a) [T+ IIII + JI*; 6) [T + I'p; B) [T+ I'p + JI*

3ananue Ne 4

1. Kakue gusnko-MexaHuueckue CBOMCTBa UMeeT Je1e0ypuT?

a) HB = 1000 MlIIa; & = 10%; 6) HB = 4000 MIla; 6 = 0%; 8) HB = 4000 MI1a; 6 = 10%
2. Yem 3aBepIiuiaeTcs NepBUYHAS KPUCTAIIU3ALMS OEIIbIX YyTrYHOB?

a) OBTEKTUYECKUM IPEBpaIleHUeM; 0) 3BTEKTOUIHBIM IIpEBpallieHHeM; B) BblaeneHuem L1
3. CKOJIBKO CBSI3aHHOTO YIIIEPOZA B CEPOM UYT'yHE CO CTpyKTypor @ + I'p?

a) < 0,03%; 6) 0,6%; B) 0,8%

3amganue Ne 5

1. Kakyto cTpyKTypy UMeeT Je1e0ypuT MpeBpalieHHbINH?

a) A+ 1L 0) IT+11; B) T+ D

2. Kakue cBoiicTBa 4yTyHOB OIpeaesisitoTcst opMoil rpa)UTOBBIX BKIIOUSHHNA?

a) oB, 9; 0) HB, 9; B) HB, KCU

3. Ilpu kaxo#l TeMIieparype IpOBOIAT OTHKUT JUIS ITOJIy4EHUS NEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kaxoii (pa3oBbIif cOcTaB UMEET JIeeOypHUT NpeBpaIICHHBIN?
a)P+I6)A+IB)A+ O

2. Kakast popma rpadura xapakrepHa /st KOBKUX YyT'yHOB?
a) HIapoBUHAs; 0) IUIACTUHYATAS; B) XJIONBEBUIHASL

3. CKOJIBKO CBSI3aHHOI'O yIIIEPO/a B ITOJIOBUHYATBIX YYI'yHAX?
a) Ces3. = 0,8%;0) Ccess. < 0,8%;B) Ccasz. > 0,8%

3amanue Ne 7

1. 13 xaxoii (a3sl BeIAEIAETCS IEMEHTUT MEPBUYHBIN?

a) U3 aycTeHuTa; 0) u3 peppuTa; B) U3 KUIKOTO pACTBOPA

2. Kak ycTpaHsoT HexkenareabHbIi oT0en?

a) pacKucieHueM; 0) rpa@UTU3UPYIOMIUM OTKUTOM; B) YCTPAHUTh HENb35
3. Uto o603HauaroT uudpsl B Mapke koBkoro yyryna K4-37-12?

a) 3,7% C, 1,2 % Si; 6) oB =370 MIla, 8 = 12 %; B) HB 370, 6 =12 %
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3amanue Ne 8

1. Kakue ¢a3bl HaXoaaTCsi B paBHOBECUU TPU 3BTEKTHUECKOM MPEBPAIICHUN?

a) k.p.u A; 6) x.p., Aull;B) D, Aull

2. Kakas gopma rpadura xapakrepHa 1Jis BBICOKOIPOYHBIX YYT'YHOB?

a) XJIOTIbEBU IHAS; 0) TUTACTUHYATAS; B) IIIAPOBU THAS

3. Kakyto CTpyKTypy UMEET KOBKHI YyT'yH, €CITH OT>KUT MPOU3BOJIAT B OIHY CTaIUI0?
a)[I+Ip;0)II+D+1Ip;B)D+1Ip

3ananue Ne 9

1. Kaxoii a3oBsIii coctaB umeeT Oembiii uyryH npu t = 400°C?

aA)A+D;0)D+1I;B) A+1]

2. Kakyto CTpyKTypy METAILIMYECKOM OCHOBBI UMEET BBICOKOIIPOUYHBIN UyryH, ecinu Cces3. = 0,5%7?
a) heppuTHYIO; 0) MEPIUTHYIO; B) (peppUTO-TIEPIUTHYIO

3. UTo criocoOCTBYET MOTYYSHHIO TPapUTH3UPOBAHHOTO YyTryHa?

a) moBbIIeHHOE coaepkanue C, Si ;0) moBbIIeHHOE coiepkanue Mn; B) TOHM)KEHHOE COZIepIKaHHe
C, Si

3aganue Ne 10

1. CkombKO yriieposia ConepKUT 3BTEKTHUECKUI Oelblif 4yryH?

a) 0,8%; 0) 2,14%; B) 4,3%

2. Crpykrypa ceporo uyryHa @ + II + I'p. Ckonbko CBA3aHHOTO yITIepOAa B METAJUIMYECKON
OCHOBE?

a) <0,03%; 6) 0,03...0,8% ; B) 0,8%

3. Kakyto CTpyKTypy UMeeT KOBKHMI YyT'yH, €CJIM OT>KUT IPOU3BOJAT B JABE CTAUU?
a)[I+Ip;6)D+1Ip;B)II+JI+1Ip

3amanue Ne 11

1. U3 xakoit ¢azsl Beiaensercs LI1?7

a) u3 A; 0) u3 k.p.; B) uz @

2. Ilpu kakoM yCJIOBHUU IPOUCXOTUT 00pa3oBaHue rpagura B UyryHax?

a) MPU MEJJICHHOM OXJIQXIeHUH; 0) pH OBICTPOM OXJIXKACHHUU; B) IPU OBICTPOM HarpeBe
3. Yto o3HauaroT HUQpbl, BXOAAIINE B MAPKY CEPBIX UYT'YHOB?

a) cofiepKaHue yriepoaa; 6) TBepAOCTb; B) IpeAes MPOYHOCTH

Samganue Ne 12

1. Yem 3aBepiuaeTcsi BTOpUUHAs KPUCTAIIU3AIMS OEIbIX YyTryHOB?

a) OBTEKTOM/IHBIM IMpEBpallleHUuEM; 0) IBTEKTUUECKUM IIpeBpalieHreM; B) BbiaeneHuem {11
2. CKOJIBKO CBSI3aHHOTO YIIIEPOAA B CEPOM 4yT'yHE co cTpyKTypou I1 + I'p?

a) <0,03%:;6) 0,6%:;8) 0,8%

3. Kak nosy4daroT KOBKUH 4yTyH?

a) MonudunrpoBaHueM; 6) OT)KUTOM OEJIOTO YYT'yHa; B) OTXKHUIOM CEPOTo YyTryHa

Saganue Ne 13

1. Kakyto cTpykTypy numeeT Oenblii JOIBTEKTHUECKUI uyryH npu t = 20°C?

a) IT + III1; 6) IT + IIIT + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOTO YIVIEPO/a B ITOJIOBUHYATHIX Yyr'yHaxX?

a) Ces3. = 0,8%; 0) Ccpss. < 0,8%; B) Cepss. > 0,8%

3. Yro o3HauaroT nHQphI, BXOISIINE B MAPKY KOBKOTO YyryHa?

a) cofiepKaHue yrieposa U KpeMHUs; 0) TBEpIOCTh U OTHOCUTENBHOE YIUTMHEHUE; B) Ipeaes
MIPOYHOCTH ¥ OTHOCUTEIHHOE YIJTUHEHUE
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3amanue Ne 14

1. Kakyto cTpyKTypy UMeeT Oelblii 3a9BTEKTUYECKUI 4yyryH npu t = 20°C?

a) IT+ LII; 6) IT + LI + JI*; B) LT + JI*

2. Ilpu xaKux ycioBUsAX 00pa3yeTcs MOJOBUHYATHINA UyTryH?

a) pu U30BITKE IPaPUTU3ATOPOB U YCKOPEHHOM OXJIAXKICHUH; 0) MPU HEAOCTATKE IPpaUTH3aTOPOB
¥ YCKOPEHHOM OXJIQXKJICHUM; B) TIPH HEAOCTATKE TPaQUTU3aTOPOB U 3aMEJIEHHOM OXJIaKICHUU

3. Kakyro ¢popmy umeet rpadut B BBICOKOIPOYHOM YyT'yHE?

a) IUIACTUHYATYIO; 0) MIApOBUIHYIO; B) XJIOMBEBUIHYIO

3amanue Ne 15

1. Cxomnpko yriepojaa copepKar 4yryHbl?

a) ot 2,14 no 6,67%; 6) ot 4,3 1o 6,67%:; B) ot 2,14 10 4,3%

2. Kakoii ¢a3oBbIii coctaB umeeT Oemnbiii 9yryH npu t = 800°C?

a)P+I6)A+I;B)A+ O

3. B cepom uyryne copepxurcs 0,5% Ccs3. Kakyto oH nMeeT CTpyKTypy METAIIMYECKON OCHOBBI?
a) [T+ LII; 6) IT + @; B) I1

3aganue Ne 16

1. Kak u3meHsieTcst cofiepikanue yriaeposia B )KUIKOHW (a3e mpu NepBHYHON KPUCTALTU3ANN
JIO3BTEKTUYECKOT0 Oesoro uyryHa?

a) yMEeHbIIIaeTcs; 0) yBEJIMUUBACTCS; B) HE U3MEHSIETCS

2. Kakas ¢opma rpadura cnocoOCTBYeT OIYyUEHHUIO BEICOKON MPOYHOCTH YyryHa?

a) MJIacTUHYarTasi; 0) XJIONbEeBHUIHAS; B) IIAPOBUIHAS

3. Kakyto cTpykTypy umeeT oTOeIeHHBIN YyTryH?

a) paBHOMEPHYIO 110 CEUYEHHUIO OTIIMBKH; 0) Ha MOBEPXHOCTU — CTPYKTYpY Oeoro 4yryHa, B
CepALIEBUHE — CTPYKTYPY CEpPOro UyryHa; B) Ha IOBEPXHOCTU — CTPYKTYPY CEpOro UyryHa, B
CepaLEeBUHE — CTPYKTYpy O€loro uyryHa

Samganue Ne 17

1. Ilpu xaxoit Temneparype oopasyercs enedyput?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyto cTpyKTypy UMeeT Oelnblii J0IBTeKTHYecKui uyryH mnpu 750°C?
a) A + IIII + JI; 6) IT + LTI + JI*; B) JI + LI

3. Kakue xumuueckue 31eMeHThI CIoCOOCTBYIOT 00pa3oBaHuIo rpadura?
a) S; 6) Mn; B) C, Si

OueHovHbIe cpeACTBA AJs1 POBeIeHUs MPOMEKYTOYHOM aTTeCTAlMU YCIIeBAEMOCTH.
Bonpocs! 1151 cobece1oBaHUSA CO CTYI€HTAMH.
s oyenku cghopmuposannocmu 6 pamrkax 0anHou oucyuniunsvl komnemenyuu OI1K-

5, Ha npOMeofcymmmoﬁ ammecmayuu oyeHuearomcs omeemsl Ha npuee()eHHble eonpocsl.

1. Iuarpamma Fe-C. XapakTtepuctuka (a3 u CTpYKTYPHBIX COCTABIISIOIINX

2. Nuarpamma Fe-C. Omnpenenenre XuMrU4eckoro cocrasa (a3 B ciiase ¢ 4,3 % C mpu 1400°C

3. Iuarpamma Fe-C. VI3MeHeHne XUMUYECKOTo cocTaBa (a3 B Mpoliecce MepBUYHON U BTOPUIHOMN
KpHUCTAJUIM3alHK cTanu 45

4. Inarpamma Fe-C. M3MeHeHHe XUMHUYECKOTO cocTaBa (a3 B mpollecce MEePBUYHON M BTOPUYHOU
KpHucTayum3auuu ctaiu 30

5. IlonsTue o cinmaBax. TBepbIe pacTBOPBI, MEXAHUUYECKUE CMECH, XUMHUECKHE COSTUHEHUS
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6. [lmarpamma cCoOCTOSIHMS JABOMHBIX CIUJIaBOB C HEPAaCTBOPUMBIMH B TBEPIAOM COCTOSHUU
KOMIIOHEHTaMU

7. quarpamma Fe-C. MI3MeHeHne XUMHUECKOTo cocTaBa (a3 B mpoliecce MepBUYHON U BTOPUUHOM
KpucTajum3auuu crmiasa ¢ 5 % C

8. Muarpamma Fe-C. MI3MeHeHne XUMHUECKOTO cocTaBa (a3 B Mpolecce MEePBUYHON U BTOPUUHOM
KpHUCTaJUIM3aluu ctanu Y 12

9. Mnarpamma Fe-C. Xapakrepuctuka ¢a3, yaacTBYIOUINX B 9BTEKTUYECKOM IPEBPAIICHUT

10. Juarpamma Fe-C. Onpenenenue xumuyeckoro cocrtana (a3 B criase ¢ 5,5 % C npu 1300°C

11. JIlnarpaMMa cOCTOSIHUSI JBOMHBIX CILIABOB C OTPAaHMUEHHOW PAaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJIOM COCTOSIHUU

12. lnarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B cruiase ¢ 4,3 % C npu 1147°C

13. lnarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢as cramu Y12 mpu 1100°C

14. lnarpamma Fe-C. Onpenenenue xumuaeckoro coctara a3 B cruiase ¢ 0,8 % C npu 727°C

15. Inarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢as cramu Y8 npu 1100°C

16. lnarpamma Fe-C. Onpenenenue xumMmuueckoro coctara a3 B cruiase ¢ 4 % C mpu 1400°C

17. Auarpamma Fe-C. M3MeHneHue XMMHUECKOTO cocTaBa (a3 B MpoIecce MePBUYHON H BTOPUUHOMN
KpUCTAJIIM3aLUH cTaau Y 8

18. IIporpamMma pacyera MEXaHUYECKHUX CBOMCTB CTalM B 3aBUCUMOCTH OT COJEp)KaHUS B Hel
yriaepojaa

19. lnarpamma Fe-C. Onpenenenue xumMuueckoro coctana a3 B cruiase ¢ 5,5 % C npu 900°C

20. Inarpamma Fe-C. M3MeHeHHe XMMHYECKOTO cocTaBa (a3 B IpoIecce MEPBUYHON M BTOPUYHON
KpucTaum3anuu ciasa ¢ 4,3 % C

21. lnarpamma Fe-C. Xapakrepuctuka ¢a3, yJaCTBYIOIIUX B 3BTEKTOUHOM IIPEBPALLICHUU

22. Nnarpamma Fe-C. DBTeKTHYECKOE U 3BTEKTOMIHOE MIPEBPALICHUE

23. Iunarpamma Fe-C. Onpenenenue XuMu4eckoro cocrana ¢as B ciuiase ¢ 2,5 % C mpu 900°C

24. luarpamma Fe-C. Onpenenenne XuMuueckoro coctana ¢as B cruiase ¢ 2,5 % C npu 1300°C

25. Nunarpamma Fe-C. Onpenenenue XuMu4eckoro cocrana ¢as B ciuiase ¢ 4,3 % C mpu 727°C

26. lnarpamma Fe-C. Onpenenenue xumuyeckoro coctana (a3 B criase ¢ 1,5 % C npu 800° C

27. JluarpaMMa COCTOSIHUS IBOMHBIX CIUIABOB C HEOIPAaHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUH

28. OCOOEHHOCTH IBTEKTHUECKOI0 IPEBPAIICHUS IBOIHBIX CIIJIAaBOB

29. KpacHOJIOMKOCTh ¥ XJIATHOIOMKOCTb cTanu. [I[puuyuHbl BOSHUKHOBEHHUS U CIIOCOOBI YCTpaHEHUs
30. Kpucramm3zanus criaBoB. [Ipasuio da3. [IpaBuino koHeHTpaui

31. ATOMHO-KpUCTAJUIMYECKOE CTPOEHUE METAJIOB. THIBI KPUCTAIUIMYECKUX PEIIETOK U HX
XapaKTepUCTHKA

32. 3akoHOMepHOCTH KpucTaumzauuu. CTeneHb  NepeoXJaxACHUs, YUCIO  LIEHTPOB
KPUCTAJIIIM3ALUHI, CKOPOCTTh POCTa KPUCTANIOB. AMOP(HBIE METALIBI

33. JlenaputHas nukBaius. [[puarHbI BOSHUKHOBEHHS U CIIOCOOBI yCTpaHEHHS

34. JedexTbl KpUCTANIMYECKOTO CTpOeHUs. BiMsHME IUIOTHOCTM AMCIOKAIMii Ha MPOYHOCTh
MaTepHuajoB

35. CTpykTypHbIE nuUarpaMMbl 4yI'YHOB. BiMsiHME CKOpOCTH OXJaXJEHUS U TIpadUTU3HPYIOIIUX
KOMIIOHEHTOB Ha KpUCTaTU3alnio yyryHa. Oroen

36. BnusHue creneHu nepeoxyiaxIeHus Ha Tpolecc Kpuctamumn3anuu. CTpOCHHUE CIUTKA. 30HaJIbHAs
JTUKBALIHS

37. BnusiHUE CTENEHH NEePeOXJIaXKACHHS Ha BEJIMUMHY 3epHa. MoaupunupoBaHue

38. OcHOBHBIE BUBI XUMHKO-TEPMUYECKOI 00pabOTKH, NX 0COOEHHOCTH

39. CtpoeHue 1 CBOMCTBA TPOOCTUTA 3aKAJIKA U TPOOCTUTA OTITYCKa

40. MapTeHCUTHOE TIPEBPAIICHHE U €r0 0COOCHHOCTH

41. l'a30BBIC TIEMEHTAIMS U HUTpOIIeMeHTaIus1. VX cpaBHHUTENbHAS OIEHKA M 00J1aCTh MPUMEHEHHS
42. IloBepxHOCTHAs 3aKallka, BUABI U 00JIACTH IPUMEHEHUS

43. [lonHas ¥ HENoOJIHAsA 3aKajKa CTajlel

44. llementanus. Bunsl npoiecca, mapameTpbl, 00JaCTH MPUMEHEHHS U MOJIydaeMble CBOWCTBA
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45. CtpoeHue 1 CBOMCTBAa MapTEHCUTA 3aKAJIKU U MApPTEHCHUTA OTITyCKa

46. TIlpeBpamieHue ayCTEHHUTa TP HEMPEPHIBHOM OXJaxaeHUH. (OCOOCHHOCTH TMEPIUTHOTO
npeBpaienusi. CTpyKTypbl IEPIUTHOTO TUIIA

47. Otnyck. Buael ornnycka. I3sMeHeHue CTpyKTYphl K CBOMCTB MPU OTIYCKE

48. IlpokanuBaeMoCTh U 3aKaquBaeMoCTb. DaKkTOPHI, BIMAIOIINE HA IPOKaIMBAaEMOCTh. BiusHue
IIPOKAJIMBAEMOCTH Ha CBOMCTBA CTAJIN

49. Otxur Il pona, ero Bujibl, UX Ha3HAUYCHHE

50. JledekThl 3aKaJIKH ¥ METOJIBI UX MPETYTPEKACHUS

51. TexHonOrUs KOBKOTO 4yTr'yHa

52. Kputnyeckue Touku MH u Mk. X 3aBUCHMOCTh OT COAEpKaHHUS YIJIEpOJa U JETUPYIOIIUX
3JIEMEHTOB B CTAJIU

53. OcoOEeHHOCTH TEXHOJIOTHH TEPMUUYECKON 00paOOTKHU AHOpATFOMUHA

54. OrnyckHas xpynkocts [ pona. IIprunHbl BOSBHUKHOBEHUS U METO/bI €€ YCTPAHEHUS

55. O6paboTKa 3aKajJICHHOW CTAJIA XOJI0I0M

56. OCOOEHHOCTH TEXHOJIOTHH TEPMUUECKO 00pabOTKH OBICTPOpEKYyILEH cTanu

57. Kputnueckue Touku A1, Az, Acm. [IpeBpaienus B cTanu npu 3TUX TEMIIepaTypax

58. Yiyumenne. CTpoeHUe U CBOMCTBA COPOUTA OTITYCKA U COPOUTA 3aKAIKU

59. IloBepxHOCTHas 3aKajKka: ra3orjiaMeHHas v 3akajika TBY

60. IIpeBpaiiieHust Ipu OTIYCKE 3aKaJleHHOM cTanu. Bunel oTnycka

61. CriocoObl 3aKkanku: HEMpepbIBHASL, TPEPHIBUCTAsI, CTyIeHYaTasl, U30TePMHUUECKast

62. OcoOEHHOCTH TEPMHUIECKON 00pabOTKH JIETUPOBAHHBIX CTAJICH

63. OTXUT ¥ HOpMaJIM3alus CTalu. PeXUMBI, XapaKTEpUCTUKA MTOJIy4aeMOU CTPYKTYpPbI U CBOMCTB
64. Haksien u peKkpucTauin3aius MeTalioB

65. Harpes cranu. HacineactBenHoe 3epHo. Ileperpes u nepexor

66. OTxur I pona, ero Bubl, UX Ha3HAYEHUE

67. Azotupoanue. [TapameTpsl mporecca, CBONCTBA U 00JIACTH MPUMEHEHUS

68. Bunsl Tepmuueckoil 00paboTKH, MX Ha3HAYCHHE

69. 3akanka cranu. OmnpeneneHUe 3HAYEHUM OCHOBHBIX IIApaMETPOB: TEMIEPATypbl HArpesa,
JUIUTETbHOCTh HAarpeBa, CKOPOCTU OXJIaXKICHUS

70. 3akanouyHbIe Cpe/Ibl, OCHOBHBIE TPEOOBAHHUS K HUM

71. Ornycknas xpynkocth II poma. IlpuunHBI BO3HUKHOBEHUS M METOJbl €€ YCTPAaHEHUS M
IIPEyNPEXKICHUS

72. HurpouemenTanus. [lapameTpsl npouecca, cBocTBa U 0071aCTU IPUMEHEHHUS

73. JlnarpamMmma M30T€pMUYECKOTO MTPEBPAIICHUS ayCTEHUTA.

75. PacmmdpoBate Mapky Metawtonponaykimu: XBIT u nmaTte ee XapakTepuCTHKy (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

76. PacumdpoBats Mapky metawtonpoaykiuu: [IIX15 u ngate ee xapakTepucTuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

77. PacmmudpoBare mapky wmetamwtonpoaykiuu: J[18 w maTe ee XapakTepucTuKy (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

78. PacmmdpoBaTh MapKy METAUIONPOAYKIUU: AMr W 1aTh ee XapaKTepHUCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

79. PacmmdpoBaTh MapKy METAIONPOAYKIIMU: Y8 W JaTh €€ XapaKTepUCTUKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

80. BriusiHMe nerupyronux 3JI€eMEHTOB Ha moJuMopdHOe MpeBpalieHue xemne3a. Knaccubukanus
JETUPOBAHHBIX CTAJIEH

81. PacmmdpoBats Mapky Mertamwtonponykuuu: BK8 u mate ee xapakrtepuctuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

82. OcHOBHBIE MOKa3aTeNu PU3NKO-MEXaHUYECKUX CBOMCTB MaTEPHUAJIOB U METObI UX ONpeAeTICHUS
(HB, HR, HV, o8, or, §, KCU)

83. PacumdpoBare Mapky metamtonpoaykiuu: ber3rc m mate ee XapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)
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84. PacumdpoBare Mapky Mmertamutonpoaykiuu: CUIS5 um ngath ee XapakTepuUCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTUH)

85. PacmudpoBars mMapky metamutonpoaykiuu: Ctanb 45 U 1aTh €€ XapaKTepUCTHKY (Ha3HAYeHUE,
KauyecTBO, MECTOIOJIOKeHHE Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHOJIOTHH )

86. Pacim¢poBats Mapky metaimonpoaykuuu: 12X18H10T u nate ee xapakTepucTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

87. PacmmdpoBare mapky meramutonpoaykuuu: P18 u 1maTe ee XapakTepuCTHKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

88. Pacumdposats mapky meramtonpoaykuuu: 110I'13JI u nate ee XxapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

89. PacmmdpoBate mapky meramronpoaykuuu: bpOd6, 5-0, 15 u pare ee XapaKTEpUCTUKY
(Ha3BaHUE, Ha3HAUYEHUE, CBONCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

90. MukpomexaHuKka KOMIIO3UIIMOHHBIX MAaTEpUaJIOB ¢ BOJOKHUTBHIM HamnoiaHuTeneM. Kputuueckas
JUTMHA BOJIOKHA. AJITUTUBHOCTh CBOMCTB KOMIIO3UTA

91. Pacmmdpoars mapky merautonponaykiuu: 25XI'T u mate ee XapakTepucTHKYy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

92. PacmmdpoBare Mapky meramtonpoayknuu: 08X13 u matk ee XapakTepHCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

93. Turan u ero crassl. CBONCTBA U 00J1aCTH IPUMEHEHUS

94. BeicokoTemneparypHble Marepuaisl. KapoCcTOMKOCTb U KapONpOYHOCTh

95. MarautoTBep/ible 1 MarHuToMsIrkue matepuaisl. KospuutusHas cuna. @akTopsl, BAUSIONIME HA
MarHuTHBIE CBOMCTBA MaTEPUAIIOB

96. PacmudpoBare Mapky Mmeramutonpoaykinun: 38XMIOA u nath ee XapakTepucTHKY (Ha3BaHHE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

97. PacmmudpoBare Mapky Meramuionpoaykiuu: AJI2 W garh ee XapaKTEepHCTHUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

98. PacmudpoBare Mapky merawtonpoaykuuu: KU 30-6 um nate ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

99. PacmmdpoBates Mapky metammmonponaykiuu: bpC30 u naTe ee XxapakTepuCTUKy (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

100. PacummdpoBats Mapky metauonpoaykuuu: BU 120-4 u nate ee xapakTepucTHKy (Ha3BaHHUE,
Ha3HauyeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

101. PacmmdpoBats Mapky Meramtonpoaykuuu: BCt3cn u gath ee XxapakTepuUCTHKY (Ha3BaHHE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

102. PacmmudpoBare mapky wetamonpoaykiuu: Crame O8km W JaTh ee XapaKTepPUCTUKY
(Ha3Ha4yeHue, KauecTBO, MECTOIOJIOKeHHe Ha tuarpamme Fe-C, ctpykTypa)

103. Pacmmudposare mapky Mmeramutonpoaykuuu: CT3KIm U JaTh €€ XapaKTepUCTUKY (HAa3BaHHE,
Ha3HaueHHe, KayeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

104. Pacumdposare Mapky meramutonpoaykuuu: TT8K6 u nate ee xapakTepucTUKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

105. PacmudpoBare Mapky metamwtonpoaykuuu: JI70 m nmate ee XxapakTepuCTUKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

106. PacmmdpoBats Mapky MmeTtautonpoaykiuu: bpb2 m gath ee XapakTepucTHKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

107. PacumdpoBarh Mapky meTatonpoaykiuuu: Y 12A u gaTe ee XapakTepUCTUKY (HA3BaHHE,
Ha3HaueHWe, KayecTBO, MeECTONoJoXeHue Ha juarpamMe Fe-C, cTpykTypa, OCOOEHHOCTH
TEXHOJIOTHH)

108. Cranu 17151 IITaMIIOBOTO MHCTPYMEHTA XOJIOHOTO U TOpsAYero 1eGpopMUpPOBaHUS

109. Pacmmdposats Mapky Metamtonpoaykiuu: Ctans 30A 1 1aTh €€ XapaKTepUCTHKY (Ha3BaHHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

110. Pacumudposars mapky metamonponykuuu: T15K6 u nath ee xapakTepucTuky (Ha3BaHue,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)
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111. MapreHncuTHO-cTaperomue ctanu. Cocras, TEXHOJIOTUs, CBOWCTBA
112. OcHoBHBIE Pa3HOBUIHOCTH HaHOMAaTepuaaoB. Pa3zMepsl 3epeH (CI0eB, BKIIOUCHUM, TTOP)
XapakTepHbIe A1l HaHOMaTepruanoB. CXOJCTBO M pa3iMyue KJIACTEPOB, HAHOYACTHIL U

HaHOIIOPOIIKOB.
113. IIpyuopuTeTHbIE HAaNIpaBIEHUs Pa3BUTUS HAHOTEXHOJIOTHUHI

114. OcHOBHBIE XapaKTEPUCTUKU CTPYKTYPbI HAHOIIOJIMMEPOB

115. Mexanu3msl edopmannu, OCOOCHHOCTH MEXaHHUECKUX CBOMCTB HAHOMATEPHAJIOB.
3aBUCUMOCTb TBEPAOCTH, Ipeesia IPOYHOCTH U OTHOCUTENILHOIO Y/UIMHEHMSI OT pa3Mepa 3epHa .
116.1IpenmyniecTBO MOPOIIKOBBIX TEXHOJIOTUI. BUibl MOPOLIKOB, UCIIOJIB3YEMBIX JJIs IOJIy4EHUS
HaHOMAaTepHAaJIOB, ONIEPALIUHU IOPOIIKOBOM TEXHOJIOTHH.

117. MeTopl KOHCOJIMIALMH YIIbTPAJAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIIOBUS pEAIU3ALIUH.
Crioco0Obl yMEHbILIEHHUs IOPUCTOCTH HAHOMATEPHUAJIOB.

118.MeTo1bI HHTEHCUBHOM MIACTUYECKON JeOopMalui KpydeHHEM 0] BBICOKMM JJaBICHUEM U
PaBHOHAKAJIbHBIM YIJIOBBIM IIPECCOBAHUEM.

119. MeTopl KOHTPOIMPYEMON KPUCTAIUTH3AIMH U3 aMOPPHOTO COCTOSIHUS. THITBI TOTy9daeMbIX
CTPYKTYP B 3aBUCUMOCTH OT YCJIOBHMI 3aKaJIKU U3 KUAKOIO COCTOSIHUSA: OJJHO- U MHOTO(a3HOii,
aMop(HO-KPHUCTATUTNICCKOM, aMOP(HOH.

120. ®uznueckue 1 XUMHUYECKHE METO/IbI ITOTY4EHHSI HAHOCTPYKTYPHBIX IIEHOK; TEXHOJIOTUN
HMOHHOT'O OCX/IEHUS U IEKTPOAYTOBOIO NCIIAPEHHSI MArHETPOHHOI'O HATIBUICHHUSL.

121. BnusiHue pexxuMoB TEXHOJIOTHYECKOIO IpoLiecca Ha (pa3oBbli cOCcTaB, IapaMeTphbl
Ha/IMOJIEKYJIIPHOM CTPYKTYpBI M CBOMCTBA NOJIMMEPHBIX HAHOKOMIIO3UTOB.

122. Oco0eHHOCTH TEXHOJIOTHH MTOIYYEHHUS [TOJIMMEPHBIX HAHOKOMIIO3UTOB IIPH MCIIOIb30BaHUU
SHEepruu yiabTpa3BykoBbix konebanuit (Y3K), cnocob Bo3neiictBus Y3K Ha npeccyemyro 3aroToBKy
[TKM

123. ba3oBble cr1ocOObI MOBEPXHOCTHOI'O MOAU(DULIMPOBAHUS U YIIPOUHEHUS] METAIIIMUECKUX
JieTajiel, HOBbIE TEXHOJIOIMH BTOPOIO MTOKOJICHUS.

124. OcHoBHbIE 3(h(PEKTHI pa3IMUHBIX MEXaHU3MOB MOM(UKALMU MaTEpUaIOB, 00eCIIeUnBaloINe
MOBBILIEHUE TPOYHOCTH.



