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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

[enbro OCBOCHUS NUCHUIUIHHBI SBIISIETCS IPHOOPETEHUE CTYIEHTAMHU TEOPETUUECKUX 3HAHUM
0 3aKOHOMEPHOCTSIX, OIPEIEISIIOIIMX CBOMCTBA MaTepUaAJIOB, IPAKTUUECKUX HABBIKOB KOHTPOJIS U
MPOTHO3UPOBAHUS CBOMCTB M MOBEIEHUS MaTEpPHaliOB B PA3IUYHBIX YCIOBUAX UX OOpabOTKH U
IKCILTyaTaluu.

OcHoBHOI 3amayeil Kypca "MarepuanoBeneHue" sBISETCS HAYYUTh CTYJACHTOB BBIOMpATh
MaTepHalbl ¥ CIOCOO0B MX 00pa0OTKU B 3aBUCHMOCTH OT TPEOYEMBIX IKCIUTYaTallMOHHBIX CBOMCTB.

O6yuenne mno aucuuiiiHe «MarepuanoBefeHre» HamnpaBieHo Ha (GOPMUPOBAaHUE
y 00y4YarOLINXCS CISIYIOINX KOMIETECHITUIA:

Koa v HaumeHnoBanue
KOMIIeTeHIN I

HNuauxkaropsl
JOCTHKEHHUS
KOMIIETEHIINH

HaumeHnoBaHme nmokasareJs
OIl¢CHUBaAHUA

OIIK-7. Criocoben
IPUMEHATH COBPEMCHHBIE
OKOJIOTUYHBIC U
0e301acHbIE METOBI
palroHaIBLHOTO
UCIIOJIB30BaHUS CHIPbEBBIX
n BHGPFGTI/I‘-IGCKI/IX
peCypcoB B
MAaIlIHHOCTPOCHHH.

HOIIK-7.1. 3naer
OCHOBHBIC HOPMATHBHbIC
JIOKYMEHTHI T10
o0ecreyeHnIo
9KOJIOTHYHOCTH,
0€30IaCHOCTH U PeCcypco-
HEProcOEPEKEHUIO B
obnactu
poQeCCHOHAIBHON
JIeITEIIbHOCTH;
HNOIIK-7.2. OueHuBaer
COOTBETCTBUE
pa3pabaTbIBaeMbIX
00BEKTOB
npodeccuoHaNbHOM

JeSITeIbHOCTH TPEOOBaHUSAM

B cepe SKOJIOTUIHOCTH,
0€30MacHOCTH U pecypco-
SHEProcOepeKEHUS;

NOIIK-7.3. Pa3pabaTsiBaeT

MEpOIPUSATHS IO
IIOBBIIIICHUIO
9KOJOTUYHOCTH,
0€30MacHOCTH U pecypco-
sHEeprocOepex eHus
00BEKTOB
npodeccuoHaNBHOMI
JIeSITEIbHOCTH.

3HaTh:

- 00J1aCTH PUMECHEHUS PA3THYHBIX
MaTEpPUAJIOB B MPOMBIILICHHOCTH.
Ymern:

- Ha3HAYaTh PEKUMBI TEPMHUYCCKOM
1 MEXaHUYECKOH 00paboTKu
MaTEPUAJIOB JUTSI TIOCTHXKEHUS
HY)KHBIX PE3yJIbTATOB.

Baaners:

- HaBbIKaMU BBISIBIICHUS TEHICHIINIMA
B Pa3BUTHUU MHPOBOTO
MaTepHUAaIOBEICHUS;

- MeTOJIaMH1 BbIOOpa MaTEpHUasoB B
TEXHOJOTUYECKHX MPOoIeccax
MIPOM3BOJICTBA.

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JlucuumiuHa OTHOCUTCS K 00s13aTesibHOM yacT 010ka b1 «/lucuuminasl (MOayn)».
JlucuMIiinHa HEMOCPEICTBEHHO CBs3aHa CO CIEAYIOIIMMHU JUCHMILNIMHAMM WM NPaKTUKaMU

OOII:

Jletanu MexaTpOHHBIX MOJYJeH, poOOTOB M UX KOHCTPYUPOBAHHUE,
Mertoibl U CpeACTBa U3MEPEHHUIA;
MexaHnuka poOOTOB 1 MEXaTPOHHBIX MOJTYJICH;




TexHuueckue cpesicTBa aBTOMATH3ALIUH;
dusuka;
du3nuecKue OCHOBBI AJIEKTPOHUKH;

9KCHJ’IyaTaHI/I${ M HaJIaJKa MEXAaTPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX CHUCTEM,

DNEeKTpUYECKHE MAIlIUHBI,

9J'IGKTp0MeXaHI/I‘IeCKI/Ie YCTPOﬁCTBa H aIrapaTtbl aBTOMATHKH.

3 CTpyKTypa M cofep:KaHue AUCHUILTHHBI

OO11ast TPYA0EMKOCTh JUCIUILTAHBI COCTABIIsACT 3 3aueTHbIe enquHuIbl (108 yacon).

3.1 Buabl yueOHoii padoThl U TPYI0EMKOCTh

Ne n/m . KoauuectBo | CemecTpsl
Buj yueOHoii padoThl
4acoB 3
1 AyIMTOpHBbIE 3aHATHS o4 24
B ToMm unce:
1.1 | Jlekium 36 36
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATHUS
1.3 | JJaboparopHbie 3aHATHS 18 18
2 CamocTosiTejibHas paboTa o4 o4
B ToMm unce:
2.1 IToaroroBka K 3auety 18 18
2.2 | IlogrotoBka 0T4€TORB 1O J1a00PATOPHBIM paboTam 18 18
2.3 | IlogroroBka K 3amure JabopaTOPHBIX padoT 18 18
3 IIpoMe:kyTOUHAsI aTTECTALMSA
3auet/aud.3a4eT/s3K3aMeH 3a4er
Hroro 108 108

3.2 TemaTuyecKHuii MJIaH U3yYeHUS TUCIUTLTHHbBI

TpyroeMkocTsb, yac
AyautopHasi paborta E
o O 9 = =
o A S <
Ne Pa3aenbl/TeMbl o - = & < Ewx | £ 2 a:a s
(&)
n/n AUCHUILINHBI 3 =t 22 E|l g E| 2¢ g3
==} > S 5 | & & = o = S
[P} ost = = o, T = o =
= =y o o S = =)
=3 9 99 EQ | =
o o < é-' = =
O = = &)
1 Pasnen 1. Beenenue. 4 2 0 0 0 2
2 Pa3pen 2. CTpoenue u cBOiCTBA
A P 18 6 0 2 0 10
METAJLJIOB.
2.1 | Tema 1. ATOMHO-KpUCTAJUTMYECKOE 4 5 6
CTPOCHHE METAJIJIOB.
2.2 | Tema 2. Kpucrammuzaiusi METaioB U 2 4
CILIABOB.
3 Pa3znen 3. MexanuuecKkue u
8 y 18 4 0 4 0 10
(¢usnyeckue cBoicTBA




3.1 | Tema 1. ®uznueckue, XUMHAYECKUE,
MEXaHWYECKUE U IKCILTyaTaIlMOHHBIC 2 2 4
CBOICTBA METAJIJIOB M CILIABOB.

3.2 | Tema 2. MUKpPOCKOITUYECKHUM aHAIIN3

. 2 2 6
OmnpeneneHrne MEXaHMYECKUX CBOWCTB
4 Pasnen 4. Teopus cniiaBos.
JluarpaMMbl COCTOSIHMS ABOHHBIX 14 4 0 2 0 8
cucTeM
4.1 | Tema 1. ®a30BbIii COCTAB CILJIABOB. 2 2
4.2 | Tema 2. OnpeesieHre KPUTHIECKUX 5 2 6

TOYEK CILIABOB JIBOMHBIX CUCTEM
5 Paszgea 5. /luarpaMmma cOCTOSAHHSA

aen S. Jluarp 20 | 8 0 4 0 8
JKeJ1e30-yIJ1epoja
5.1 | Tema 3. JluarpamMmMa cOoCTOSIHUS

4 2 4
x)eneso-yriepoa. Craib.
5.2 | JImarpamma COCTOSIHHSI JKEJe30-
4 2 4
yraepoa. UyryH.
6 Pasnen 6. @a3oBble NpeBpalieHUsA 14 4 0 5 0 8

NpH HArpeBe U OXJIAKIEHUH
6.1 | Tema 1. ®a30Bble peBpaIICHUs IPU 5 4
HarpeBe M OXJIAKICHUU

6.2 | Tema 2. Tepmuueckas oOpaboTKa:

OT)KHT, HOpMaJTU3aIlKs, 3aKajlKa, 2 2 4
OTIYCK.

7 Pa3pnen 7. lIBeTHBIE MeTAJLUIBI M 6 5 0 5 0 2
CILIABbI

8 Pa3zpnen 8. B.Jmsml:le JIernpoBaHus Ha 10 4 0 2 0 4
CTPYKTYPY U CBOMCTBA CTAJIEH.

8.1 | Tema 1. JlerupoBaHHBIE CTAJIH. 2 2

8.2 | Tema 2. Vzyuenne MUKpOCTPYKTYpBI U 5 2 5
CBOMCTB JIETUPOBAHHBIX CTAJICH

9 Paznen 9. Hemerasuindeckue u 4 5 0 0 0 5
KOMIIO3MIIMOHHbIE MATEPHAJIBI

Hroro | 108 36 0 18 0 54

3.3 Coaepxanue TUCHUNINHBI

Pa3pnen 1. BBenenne

Brenenue. MatepuanoBesieHne, Kak Hayka O B3aUMOCBSI3UM CTPOCHHUSI, COCTaBa U CBOMCTB
MaTepuasoB M CIUIaBOB. MaTepuaibl B TEIJIOOHEPreTHUEeCKOi oTpaciu. PaboTra oTe4eCTBEHHBIX U
3apyOEKHBIX YUYEHBIX B 00JIACTH MaTepUaIOBEACHUS.

Pasnen 2. CtpoeHue u cBOHiCTBa MeTAJLIIOB.
CaoiicTBa MeTaiuioB. MuKkpockonnyeckuil ananus. OnpeneneHne MEXaHNUECKUX CBONCTB

Pasnen 3. Mexannueckue u (pu3nvecKue CBOMcTBa
(Dmnqecxne, XUMHUYCCKUEC, MECXaHNUYCCKUC K IKCILUTYyaTallHOHHBIC CBOMCTBA METAJLIOB H
CILJIaBOB.



Pa3nen 4. Teopus cniiaBoB. J{lnarpaMmmbl cOCTOSIHUS IBOIHBIX CHCTEM

@da30BbIil COCTaB CIUIABOB. THIIBI JUarpaMM COCTOSIHUSA CIUIABOB JIBOMHBIX cucteM. [IpaBuiio
¢a3, npaBuio oTpe3koB. 3akoHoMepHOCTH KypHakoBa. OnpenereHne KpUTUYECKUX TOYEK CILIaBOB
JBOMHBIX cucTteM [locTpoeHue quarpaMMbl COCTOSIHUS CIIJIABOB JIBOMHBIX CHCTEM.

Pa3zgea 5. /lmarpaMMa coCTOSIHUSA KeJ1€30-yIJIePo/

JluarpamMmma  COCTOSIHUSL — JKese30o-leMeHTHT.  KommoneHThl,  (a3pl, CTPyKTypHBIE
COCTaBIIAIOIIMUE JKEJIE30yTIIEPOAUCTHIX CIUIABOB. BiMsiHME yriepona U MOCTOSHHBIX NpUMeEced Ha
CTPYKTYpy W cBoiicTBa. Jlmarpamma cocrostHUsA >Kene3o-rpadut. M3yueHne MHUKpPOCTPYKTYpHI
JKEJIE30yTIEPOAUCTBIX CILIIABOB.

Pa3znen 6. ®a3oBble npeBpanleHusi IPU HArPeBe H 0XJIAXKICHUHN

da30BBIC TIPEBpAIICHUS MPU HATPEBE W OXJIAKIACHHUH. Teopus TepMUYecKoil 00paboTKh
ctayu. J[narpaMMa M30TEPMHUYECKOrO paclaa MepeoxsIaXkKICHHOro aycreHnura. llpespaiienue npu
Harpese 3aKkajleHHOW cranu. BiusHue TemnepaTypsl U IPOJOKUTEILHOCTH HAarpeBa Ha CTPOCHUE U
CBOWCTBA 3aKaJeHHOM craimu. Buabl Tepmuueckoil oOpaboTku ctamu. OOmmas XapakTepUCTHKA
IPOIIECCOB TEPMUUECKOH 00padoTku ctamu. OTxur craneit. Hopmanusanus craneii. OcobeHHOCTH
3akanku crajgei. CriocoObl HarpeBa. 3akaluBaeMOCTh U MPOKAIMBAaeMOCTh cranel. [IpakTuyeckue
crocoObl 3akaniku crajeil. OTimyck 3aKaieHHbIX crajeil. Pu3nyeckne OCHOBbI XUMUKOTEPMHUUECKON
U TEPMOMEXaHNUECKOM 00paboTKH. 3aKajKa yriaepoancToi craiau. OTIyCK YIiIepoAUCTON CTaIH.

Pasgen 7. IlBeTHBIEe MeTAJIbI M CILIABBI

Menp u criaBbl Ha ee ocHOBeE. JlaTyHu, Opon3sl. O0IIas XapaKTeprCcTUKA U KIIaCCH(PUKAIHS

MEJIHBIX CIUIaBOB. AJIOMUHMHA M ero cmiaBbl. OOmIas XapaKTepUCTHKA aTFOMHHHMEBBIX
craBoB. JledopMupyembie alfOMUHUEBBIC CIIaBhl. JINTEeHBIC amlOMHUHUEBBIE CIUIaBbl. M3yueHue
MUKPOCTPYKTYPBI U CBOMCTB MEJHBIX U aJJFOMUHHUEBBIX CIUIABOB.

Pasnen 8. Biausinue jierupoBaHus Ha CTPYKTYPY M CBOMCTBA CTaJIeH

JlernpoBaHHbIe CTayM. MapKkupoBKa YIJIEpOJUCTBIX, JIETUPOBAaHHBIX craneil. BriusHue
JETUPYIOIINX 3JEMEHTOB Ha NOIMMOp(dU3M Kene3a. BiusHue nerupyroummx 5>JI€MEHTOB Ha
MapTEHCUTHOE IpEBpallcHue. BinsHNe JeTHpYyONMX JIEMEHTOB Ha MPEBpAIEHUE MPU OTITYCKE.
Cranu  ¢eppUTHOro, NEpPIUTHOTO, MAPTEHCUTHOIO M AyCTEHUTHOro Kiacca. I3yueHue
MHUKPOCTPYKTYPBI M CBOMCTB JISTUPOBAHHBIX CTaJEH.

Pasznen 9. HemeTainyecKue u KOMIIO3UIIMOHHLIC MaTEpUaJbl
IImacTmaccsl. O6ma5{ XapPaKTCPUCTHUKA. TepMOHHaCTH, PCaAKTOILIACTHI. MexaHn4deckue
CBOMCTBaA TEPMOINNTACTUYHBIX ILIaCTMAacC. Mexanndeckrue CBOMCTBA TEPMOPCAKTUBHBIX ITJIaCTMACC.

CocraB PE3UH U 3JIaCTOIIACTOB. Kayqu. KepaMHKa. KOMHOSI/II_[I/IOHHLIC MaTCpUuaJibl.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapckue/IpaKTUYECKHE 3aHATHS

He npenycmorpenst

3.4.2 JlaGopaTopHbIe 3aHATHUS

JIaGoparopnas pabota Nel. [Ipuroroienue meramiorpadpudeckux numdoB. Y CTpOHCTBO U
IPUHIUN pabOThl MUKPOCKOIIA.

JlaboparopHast pabota Ne2. MccrnenoBanue BIUSHUS XOJIOAHON TUTACTUYECKON e opMaIun
¥ TIOCJICAYIONIETO HAarpeBa Ha MUKPOCTPYKTYPY U TBEPAOCTh HU3KOYTIIEPOAUCTON CTAIIH.



JlaboparopHast pabota Ne3. [TocTpoeHune auarpamMmel ““‘CBUHEI-CypbMa’.

JlaboparopHas padota Ned. MccrnenoBanre MUKPOCTPYKTYPBI CTAJIU B PABHOBECHOM
COCTOSIHUHU.

JlaGopaTtopHas pabota Ne5. MccnenoBanne MUKPOCTPYKTYPHI JISTUPOBAHHOM CTAJIH.

JlaboparopHast pabota Ne6. 3akanika yriaepoAauCThIX U JIETUPOBAHHBIX CTAJICH.

JlabopaTopHas padota Ne7. OT)KUT U HOpMATTU3AIKS CTAIH.

JIaGoparopnas padota Ne8. MccnenoBanne MUKpOCTPYKTYPBI IBETHBIX METAJUIOB H
CILIaBOB.

3.5 TemaTnka KypcoBbIX MP0EKTOB (KyPCOBBIX padoT)

He npenycmorpeno

4 Y4yeOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE o0ecTieueHne

4.1 HopmatuBublie 1oKyMeHTbI 1 [OCTsb1
He npeagycmotpeno
4.2 OcHOBHas IUTEpaTypa

1. MarepuanoBefieHue B MalIMHOCTPOGHUM: Y4YeOHUK s BY30B/ A. M. Anmackuw,
10. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-¢ u3n., ucnp. u gomn. — MockBa: M3naTenbcTBO
Opaiit, 2025.— 530c.— (Bswicmee o6Opa3oBanue). — ISBN 978-5-534-20058-4. — Tekcr:
aneKkTpoHHbIH // OOpa3oBatenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568796.

2. IlnomkuH, B. B. Marepuanosenenue: ydeOHuK ais By30B / B. B. [Inomkun. — 4-e u3.,
nepepab. u gon. — MockBa: U3narensctBo FOpaiit, 2025. — 434 c. — (Boicmiee oOpa3oBaHue). —
ISBN 978-5-534-18654-3. — Tekct: anekTpoHHbIii // OOpa3oBatenbHas ardopma FOpaiT [caitT]. —
URL.: https://urait.ru/bcode/559810.

3. CyBopoB, D.B. MarepuanoBenenne: METOABl HCCIENOBAaHHUS CTPYKTYPBl M COCTaBa
MmartepuaioB: y4yeOHUK Uit By3oB/ 3. B. CyBopoB.— 2-e wu3n., mepepad. u jgom. — Mocksa:
WznatenserBo Opaiit, 2025. — 180 c. — (Boicmee obpazosanue). — ISBN 978-5-534-06011-9. —
Texkcr: AJIEKTPOHHBIN / Oo6pa3oBarenbHas miatdopma IOpaiiT [cauT]. —
URL: https://urait.ru/bcode/563196.

4.3 lonoJIHUTEbHAS JUTEPaTypa

1. MarepuanoBesieHue M TEXHOJIOTUS MaTEepPHaOB: Y4eOHMK JUIsl BY30B/ MOJ penakuuei
I'. I1. ®erucora. — 8-¢ m3a., mepepad. u nom. — Mocksa: M3narensctBo Opaiit, 2025. — 808 c. —
(Briciee o6pazoBanme). — ISBN 978-5-534-18111-1. — Tekcrt: anekTpoHHBIN // OOpa3oBarenpHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/568795.

2. JIuxaues, B. I'. MarepuanoBenenue: yueOnuk /i By30B / B. I'. JIuxaues, C. I'. bapanos,
A. A. Ky3pmun. — MockBa: M3marensctBo FOpaiir, 2025.— 165 c. — (Bwicmee oOpa3oBanwue). —
ISBN 978-5-534-19718-1. — Tekct: anexkrponHslii // Obpa3zoBarenbHas iatdopma KOpaiit [caitt]. —
URL.: https://urait.ru/bcode/580922.

3. bonmapenxo, I'.I. MarepuanoBenenue: yueObnuk s By3os/ I.I. bonmapenko,
T. A. KaGanosa, B. B. Peibanko; non pengakuumeii I'. I'. bongapenko. — 3-e u3m., nmepepad. u Ao1. —
Mocksa: UznarensctBo HOpaiit, 2025.— 381 c.— (Beicmiee obOpaszoBanme). — ISBN 978-5-534-
17884-5. — Texkcr: oanektpoHnbii // OOpa3oBarenpHas Tuiatrpopma FOpailt [calT]. —
URL: https://urait.ru/bcode/559892.



4.4 JnexkTpoHHBIE 00pa30oBaTeIbHbIE PECYPCHI
He npenycmorpeno

4.5 JInueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe
o0ecreuenue

1. Microsoft-Office
2. [Iporpammusiii komriekc MATLAB R2009a
3. Microsoft-Windows

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX H HHGOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1) MaTepHeT-pecypchl BKIOYAIOT y4eOHO-METOINYECKUE MAaTEpUalIbl B 3JIEKTPOHHOM BUJIE,
npecTaBieHHbIe Ha caiiTe https://lib.mospolytech.ru/ B paznene «bubnuorekay.

2) Poccuiickas HanmoHanpHas oubnmoteka http://www.nlr.ru

3) OBC «YHuBepcureTckas oubmnoreka onnaiiny https://biblioclub.ru/index.php

4) DnexrponHas oubmmoreka http://books.atheism.ru/philosophy/

5) EnmuHOoe OKHO JocTyma K oOpa3oBareibHbIM pecypcaM DenepanbHbIil  mopTal
http://window.edu.ru

6) Hayunas snextponHas 6ubnuoreka http://www.elibrary.ru

7) Poccwuiickast rocynapctBeHHast oubamorexa http:// www.rsl.ru

5 MarepuaibHO-TeXHHYECKOE o0eceueHne

1. KomnbroTepHsIit Kace ¢ IpeayCTaHOBICHHBIM IIPOIPAMMHBIM 00€eCTIedeHNEM YKa3aHHOM
B 1. 4.5, MynpTUMEANIHOE 000pyAOBaHUE (IPOEKTOP, NEPCOHAIBHBIN KOMIBIOTEp MpenoaaBaTess,
JKpaH).

2. Aymutopus Ui JEKIIMOHHBIX, MpaKTHYecKuX 3aHsaTuid. OOopynoBaHWE W ammaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMIUIEKCA.

6 MeToauyeckue peKOMeHAAIUN

6.1 MeToanueckue peKOMeHIAMH IS TIPenoiaBaTeJisi 0 OPraHu3aluu
00y4eHus1

Ha nepBoM 3aHATHM NO AUCHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C MOPSIKOM €€
U3ydeHus (TeMaMu Kypca, popmMaMu 3aHATHI, TEKYILIETO U TPOMEKYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ NPAKTUYECKOE 3HAUYEHUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHus K (opmMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpoJs. Bwlmatorcs 3amanus ams
NOJATOTOBKHU K 3aHSTHSIM.

[Ipu noaroroBke K 1a00paTOPHBIM pabOTaM 110 MEPEUHIO 0OBSIBICHHBIX TEM MIPENOAABATEIIO
HE0O0XOIMMO YTOYHHTH IIaH UX MPOBEACHHS, IPOAYMaTh (OPMYIHUPOBKHU U COAEPIKaHUE yUEOHBIX
BOIIPOCOB, BEIHOCHMBIX Ha 00CYKI€HHE, 03HAKOMUTHCS C IEPEUHEM TEMATUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
paboThI, ONpPEeAETUTh MOPAAOK €€ MPOBEIEHU, BpeMs Ha 00CyKIEHHE KaX10ro y4eOHOro Bompoca.
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[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHTHU.

B 3akimtounTenbHOM yacTu paboThl cieayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTYJICHTa ¥ y4eOHOH IrpylIbl B LIeJIOM. PacKpbITh 10JI0KUTENIBHBIE CTOPOHBI U HEAOCTATKU
npoBeieHHOW JabopaTopHOil paboThl. OTBETUTH HAa BOMPOCHI CTYAEHTOB. Bblmare 3amaHus ais
CaMOCTOSITENIbHON PabOTHI IO MOJrOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metoauka  mpenojaBaHus — JUCUUIUIMHBL  «MarepuajoBeieHUEe» U peanu3anus
KOMIIETEHTHOCTHOTO IOJX0/Ja B H3JIOKEHUM M BOCIPHUATUM Marepuana IpeaycMaTpuBaeT
UCTIOJIb30BaHUE CJIEIYIOIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TpOBENEHUS TPYNIOBBIX,
UH/IUBUYaJIbHbIX, AyJUTOPHBIX 3aHATHH B COYETAaHMM C BHEAYAUTOPHONH pabOTOM C LEeIbIo
(dbopmupoBaHus U pa3BUTH MPO(HECCHOHATEHBIX HABBIKOB 00yYarOIINXCSI:

— TIIOJArOTOBKA K BBIIOJHEHUIO M 3alllUTa J1IabOpaTOpHBIX paboT C MOMOILIbIO
CHEIHAIM3UPOBAHHOIO IPOIPAMMHOTI0 00eCTIeUeHUS;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O 00y4€HUs!, KOTOPbIE [TO3BOJISIOT CTYICHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUHN U UX NIOCIEACTBUM,
JI€MOHCTPUPOBATh pa3IMyHble NO3ULINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSX.

OOyueHue 1o AUCLUUIUIMHE BEAETCSA C MPUMEHEHUEM TPAJAMLUOHHBIX MOTOKOBO-IPYMIIOBBIX
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHojorui. [lpu ocyuiectBienun oOpa3oBaTeinbHOrO
npoliecca Mo AUCHUILUIMHE UCHOJb3YIOTCS CleAYIoUIe HHPOPMALMOHHO-TEIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTUH: MPE3EHTAUH ¢ IPUMEHEHHUEM TPOEKTOpa U porpammsel PowerPoint.

6.2 METOZ[H‘{CCKHC YKazaHus 1Jist oﬁyqamnmxm 10 OCBOCHHUIO M CIHUIIJINHBI

CaMocrosTenbHas pa60Ta ABIIACTCA OAHHMM H3 BHJIOB y‘le6HBIX 3aHATHH. I_IeJ'IL
CaMOCTOSITCILHOM pa6OTI>I — MPAKTHYCCKOC CaMOCTOATCIBbHOC ITOJYUYCHUC CTYyACHTAMH HABBIKOB
pa6OTLI B IIpOrpaMMe MaTeMaTUICCKOTO MOACIIMPOBAHUS, paCCMATPHUBACMBIX B IIPOUECCC N3YUCHUS
JUCIHHMITIIMHBI.

Ay,[[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta IO JUCIHHUITIIIMHE BBITIOJIHACTCA HA yLIC6HBIX 3aHATUAX
noa HEMOCPECACTBCHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €TI0 3aIaHUTO.

BHeay,Z[I/ITOPHaSI CaMOCTOATCIIbHAA pa60Ta BBITIOJIHACTCA  CTYACHTOM IIO 3aJaHHUIO
npenoaaBareiisd, HO 0e3 ero HEMMOCPCACTBCHHOT'O YJaCTH.

3aoauu camocmoamenvHoil pabomuvl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU padoTHI;

- OCBOGHHE COJICPIKAHUS TUCITUTIIIUHBI,

- yriyOJeHue coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIUILTUHBL

- UCTIOJIb30BaHNE MaTepHalia, COOPAaHHOTO U MOJYUYEHHOTO B XO/I€ CAMOCTOSTEIIbHBIX 3aHATUH
1utst 5 (PEeKTUBHOIM MOATOTOBKHU K 3a4ETy.

Buowvt éneayoumopnoii camocmoamenvnou pabomol:

- CAMOCTOSITEIbHOE U3YUEHHUE OTACIbHBIX TEM JUCLHUIUIUHBL

- OJITOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

- oopmIiIeHHE OTYETOB IO BHIMOJHEHHBIM JTA0OPATOPHBIM paboTaM U MOATOTOBKA K X
3aIUTE;

- MOJITOTOBKA K 3a4eTy.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEIHLHON pab0Thl HEOOXOIUMO TIPOUTH CIIETYIONINE
JTaIbl:

- OIIpeJIeIeHNE LEIH CaMOCTOSTENbHON PadOTHI;

- KOHKpETHU3allKs MO3HaBaTEIbHOMN 3a1a4H;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOP aJIEeKBAaTHOTO CIIoco0a JeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4H;
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- INITAaHUPOBaHUE PabOTHI (CAMOCTOATEIBHOM MM C TOMOIIBIO MPEMOAABATEIN) HAJI 33/1aHUEM;

- OCYIIECTBJICHHE B IIPOLIECCE BBHIMOJHEHUS CAMOCTOSATENIBLHON pabOTHl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) PE3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHIITOTHEHUS PAOOTHI;

- pedekcus;

- Ipe3eHTanus padboThl.

7/ MoH/ OLIEHOYHBIX CPEACTB

B mporiecce o0yueHust HCTIOIB3YIOTCS CIIEAYIONINE OIEHOYHbBIE POPMBI CAMOCTOSTEIILHOMN
paboTHI CTYICHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M IIPOMEKYTOYHBIX
aTTeCcTallui:

- 3aIUTa JJabOpaTOPHBIX padoT;

- 3auer.

B pesynbprare ocBOCHUS AUCHUILUIMHBI (MOTYJIs) POPMUPYIOTCS CIEAYIONINE KOMITIETCHIINH:

Kon
HanMeHoBaHMe KOMIIETEHIIUM BbINYCKHUKA
KOMIIeTeHIINH
CrocoOeH MPUMEHSITh COBPEMEHHBIC YKOJOTHYHBIC U O€30IaCHBIC METO/IbI
OIIK-7. palMOHAJIIBHOIO MCIIOJIL30BAHUS CBIPHEBBIX M JHEPIETHYCCKHUX PECYPCOB B
MAaIIMHOCTPOCHUH.

7.1 MeToabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTAaTOB 00y4eHus!

Hepeqenb OICHOYHBIX CPEACTB IO TUCHUIIJINHE «MaTepnaJmBezleHne»

Bun xonTpons HanmeHnoBanue
Ne C3VILTATOB | KOHTDOMS DE3VIILTATOR Kpatkas xapakTtepucTuka KOHTPOJIS PE3yJIbTaTOB
/1 p06y p 6 pesy oOy4deHus
YUYEHUS 00y4YeHUS

UlaGopaTopHasi paboTa BBITIOTHACTCS WHIUBUYAITHHO
KaX/bIM CTyJeHTOM. O(OpMIIEHHBIH OTYET CTYACHT
ClaeT TIperojaBaTellio Ha TPOBEPKY B 3apaHee
ycTaHOBJIEHHBIN cpok. [Ipu mpoBepke npenoaaBarenb
OIICHUBACT Ka4ecTBO O(GOPMIICHHS, TPABHILHOCTh
pacyeToB u BbIBOJOB. K 3ammre nabopaTopHON
paboTBl  JOMYyCKAOTCS  CTYACHTBI,  KOTOPBIE
BBIMOJIHWIA paboTy, OQOpPMUIM B COOTBETCTBUHU C
TpeOOBaHUSIMU OTYET O JabopaTopHO paboTe u
NpPeJOCTaBUIM ero K 3amuTe. KaxaoMmy cTyIeHTy
BamaeTcss HE MeHee 3-X BONPOCOB Ha TeMY
imabopaTtopHoil paboThl. Jlamee MPOBOIUTCS 3alIUTA
oT4eTa KaXABIM CTYJICHTOM WHAMBHIYalbHO B
dopmare "Bonpoc-oTBeT"” (3amar0TCs 3 BOmpoca).

1 Texymuit JlaGoparopHas pabota
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2 [[TpoMeXyTOUHBIH

3auer

[TpomexyTouHas arTectaus ooyJaromuxcs B popme
3ayeTa MPOBOJUTCS IO pE3yJbTaTaM BBINOJIHEHUS
BCEX BUAOB Yy4yeOHOW paboThl, MPEIyCMOTPEHHBIX
y4eOHBIM TIJIAHOM TIO JIAHHOM AMCIUIUTMHE (MOIYJIIO),
OpPH  3TOM YYHTHIBAIOTCS PE3YJBTAThI TEKYIIEro
KOHTPOJIS yCIIEBAEMOCTH B TeueHue cemecTpa. OLeHKa|
CTETICHH JOCTH)KCHUS 00YUaIOITUMHUCS TUTAHUPYEMBIX
pE3yIbTaTOB OOYyYCHHS IO JUCHUIUIMHE (MOIYJIIO)
MPOBOAMTCS TPEIOAaBaTeIeM, BEAYIIUM 3aHITHS TI0
ImucIUIIMHE (MOJTYJII0) METOI0M SKCIIEPTHOM OIICHKH.
I[Io wWroramMm NPOMEKYTOYHOM aTTECTAllMH [0
muciuIuiiHe  (MOAYJIO)  BBICTABIIAETCS  OLICHKA]
«(3aUTEHOY» WA «HE 3aUTCHOY.

3aueT mpoBoAuTCA B (hopme ycTHOro orpoca. B cocras
OusieTa BXOJIUT TPH TEOPETUIESCKHUX BOIIPOCA, OTBET HA
OWJIET IPOXOJIUT C MPEABAPUTEIHHOM MOATOTOBKOM 10,
MUHYT. KOTHYECTBO TOMOTHUTEIBLHBIX BOIIPOCOB — HE|
Oonee nByx. KonnuecTBo TOMOIHUTENBHBIX BOIPOCOB
BaBUCHUT OT TOJHOTHI OTBETA, MPEACTABICHHOTO IS
orieHuBanus. JnTenbHOCTH 3auera 30 MUHYT.

K mpoMexyTO4HOM aTTecTanyu J0IyCKatOTCS TOIbKO
CTYJICHTBI, BHIMIOTHUBIIKE BCE BUIBI yUeOHON
paboThI, MPEeyCMOTPEHHBIE paboyeil MporpaMMou 1o

TUCLIUILINHE.

7.2 lIkana u KPUTEPUU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

IlokazaTeneM olieHMBaHMUS KOMIETEHIIMN Ha Pa3JIMYHBIX 3TAallaX UX (I)OpMI/IpOBaHI/IH SABJIACTCA

JOCTHXXCHHC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB 06yquI/1>1 IO JUCIUIIIINHE (MO,Z[y.]'II-O).

Kpurtepuu onenuBanus

IMoka3zareanb 5 3 ‘ 4 ‘ 5
He 3auTeno 3aureno
3HATh: OOGyuarouiicst OO0yuatrommiics OO0yuarommiics OGyuatouuiics
- obmactu JIEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET
MIPUMEHECHUS MOJIHOE OTCYTCTBUE HETOJIHOE YaCTUIHOE MOJIHOE
Pa3JINYHBIX WJIN HEJOCTATOYHOC COOTBETCTBUEC COOTBETCTBUEC COOTBETCTBHEC
MaTepHaJiOB B COOTBETCTBHE CIICAYIOIINX 3HAHUMN: | CIICAYIOIIMX 3HAHUU: | CIICAYIOIINX
MIPOMBIIIICHHOCTH. CIIEIYIONINX 3HAHUHN: | - oOmacTu - obmactu 3HaHUIA:
- o0macti MIPUMEHCHHUS MPUMEHCHHUS - obmactu
MIPUMEHECHUS Pa3IHYHBIX Pa3IHYHBIX MPUMEHEHHS
Pa3IMIHBIX MaTepHAJIOB B MaTepHAJIOB B Pa3TMIHBIX
MaTepHaJioB B MIPOMBIIICHHOCTH. MIPOMBIIIICHHOCTH. MaTepHUaJioB B
MPOMBIIIIJIEHHOCTH. Honyckatorcst Honyckatorcst MPOMBIIIJIEHHOCTH.
3HAYUTEIIHHEIE HE3HAYNTEILHBIE CB00OIHO
OIINOKH, OmnoOKH, onepupyer
TIPOABIACTCA HCTOYHOCTH, HpI/IO6peTeHHBIMI/I
HEOAOCTATOYHOCTH 3aTPYAHCHUA TIPU 3HAHUSIMU.
3HaHUM, 110 pAAY AHAJIMTUYECKUAX
MoKa3aTesei, orepanusx.
oOyuyarommuics
HCTIBITHIBACT
3HAYHUTEIIEHBIC
3aTPYAHCHUSI IPH
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OIIEPHPOBAHHU
3HaHWSAMH IIPH UX
nepeHoce Ha HOBBIE
CHTYAIIUH.

YMeThb: OO6yuatomiuiics He OOyuarouuiics OOyuaromuiics OO0yuaronuiics
- Ha3HA4aTh P&KUMBl | yMeeT WU B JEeMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET
TEPMHUYECKOH U HEOCTaTOYHOMH HEIOJIHOe YaCTUYHOE MOJTHOE
MEXaHUYECKOU CTETIEHU YMEeT: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
00paboTKH - Ha3HA4aTh PEXKUMBI | CJIEAYIOMIHNX CJIEAYIOMINX CIEIYOUINX
MAaTepHaJIOB HJIA TEPMUYECKOU U YMEHUI: YMEHU: YMEHHUIA:
JOCTHIKEHUS MEXaHUYECKOU - HA3HA4aTh PE&KUMBI | - HA3HAYaTh PEKUMBI | - HA3HAYATh
HYKHBIX 00paboTkn TEPMHYECKOHN H TEPMUYECKOH 1 PEXUMBI
pe3yabTaTOB. MaTepHUaIoB s MEXaHUYECKON MEXaHUYECKON TEPMUYECKOU U
JTOCTIDKEHUS 00paboTkn 00paboTkn MEXaHUIeCKOH
HYKHBIX MaTepHaoB IS MaTepHaloB JUIs 00paboTkH
pe3yIbTaTOB. JOCTIDKEHUS JOCTIDKEHUS MaTepHaoB IJis
HYKHBIX HYXHBIX JIOCTHYKEHUS
pE3yIbTaToB. pe3yNbTaToB. HY>KHBIX
Homnyckarores ‘YMeHUs OCBOEHBI, pe3ynbTaToB.
3HAYUTENbHBIE HO JOIYCKAaOTCs CBobGoxHO
OLINOKH, He3HaYUTEIbHbIC omnepupyer
MIPOSIBISIETCS OIIHNOKH, PHOOPETEHHBIMU
HE0CTaTOYHOCTb HETOYHOCTH, YMEHHSAMU,
YMEHHH, 110 pARy 3aTpyAHEHUs NIPU MPUMEHSET UX B
MoKa3aTeleH, AHATUTHYECKUX CUTyalHsIx
oOyuatormuiics oInepanusx, MOBBIIIEHHON
HCIBITHIBAET MEPEHOCE YMEHUH Ha | CJIOKHOCTH.
3HAYUTENbHBIE HOBEIE,
3aTpyAHEHUS NIPU HeCcTaHJapTHBIE
OTIepPUPOBAHIH CUTYyallHu.
YMEHHUSAMH NIPH UX
HepeHoce Ha HOBBIE
CUTYyallHu.
BJIAETh: OOyyatommiicss  He | OOyuarommuiics B OO0yJatommiics OO0yuaromuiics B
- HaBBIKAMU BIaJ€eT  MIM B | HEJOCTATOYHOU YaCTUYHO BIIAJICET: MIOJTHOM 00BeMe
BBISIBJICHUS HEIO0CTaTOYHOI CTETICHU BIIAJICET: - HaBBIKAMU BIIAJIEET:
TEH/ICHIUH B CTEINEHU BIIAJIEET: - HaBBIKAMU BBISIBJIICHUS - HaBBIKAMU
Pa3BUTHH MUPOBOTO | - HABBIKAMHU BBISIBJICHUS TEHIECHINH B BBISIBIICHUS
MaTepUANIOBEJICHHS; | BBIABICHHUSA TEHJIEHIUH B Pa3BUTHHM MUPOBOTO | TEHAEHIUH B
- METOJaMHM BBIOOpa | TEHACHIHII B Pa3BUTHM MHPOBOTO | MaTEpUAIOBENICHUS;, | Pa3sBUTHU
MaTepHaJioB B Pa3BUTHM MHPOBOTO | MaTepHAJIOBEICHUSA; | - METOJaMH BbIOOpa | MHPOBOTO
TEXHOJIOTHYECKUX MaTepHaJIOBEJICHNUS; | - METOJaMH BbIOOpa | MaTepHajoB B MaTepHaIOBEICHHS;
mporieccax - METO/IaMH BbIOOpA | MaTepHajoB B TEXHOJIOTHYECKUX - METOJJaMH BeIOOpa
MIPOU3BOJICTBA. MaTepHajoB B TEXHOJIOTHYECKUX mporieccax MaTepHaJioB B
TEXHOJIOTHYECKUX mporieccax MIPOU3BOJICTBA. TEXHOJIOTHIECKUX
mpoleccax MIPOU3BOJICTBA. HaBeixu ocBoeHS!, mporeccax
MPOU3BOJICTBA. OOyuaromuiics HO JIOIyCKAalTCS IIPOU3BOJICTBA.
HCIBITHIBAET HE3HAUUTEJIbHBIE CBoOoaHO
3HAYUTENbHBIE OILINOKH, MPUMEHSET
3aTpyAHEHUs IIpU HETOYHOCTH, MOJy4YEeHHBIE
MIPUMEHEHNN 3aTpyAHEHUS MIPH HaBBIKH B
HaBBIKOB B HOBBIX AHATTUTHYECKUX CUTYyaIHIx
CUTYyalHsX. oTepanusx, MTOBBIIEHHOH
NIEPEHOCE YMEHUMN Ha | CIIOKHOCTH.

HOBEIC,
HECTaH/IapTHbIE
CUTYyaluH.
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IIIxana oneHUBAHUSA HpOMe)I(yTO'lHOﬁ aTTreCTaluu. 3a4€T

Ixajna
Onucanue
OlLICHMBAHUSA
BrinonHens! Bce BUbl yueOHOU pabOThI, MPEAYCMOTPEHHBIE YUSOHBIM TUIAHOM.
CTyneHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB
MIPUBEICHHBIM B Ta0JIMIIAX MOKa3aTelel, ONepupyeT MPHOOPETEHHBIMU
3auTeHo 3HAHUSAMHU, YMEHUSMHU, HaBbIKaMH, IPUMEHSET UX B CUTyalUsX [TOBBIILIEHHON
ci10kHOCTH. [Ipu 3TOM MOTYT OBITH AOMYIIEHBl HE3HAYUTENIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHMS [IPU aHAJIMTUYECKUX OIEepalusaX, IEPEHOCE 3HAHUM
Y YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYAIUU.
He BoinosnHeH oquH uin 6osee BUAOB yueOHOH paboThl, IPEayCMOTPEHHBIX
yueOHbIM IU1aHOM. CTyJIeHT JIeMOHCTPUPYET OJIHOE OTCYTCTBHE WU
HEZ0CTaTOYHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM B
He 3auteno | tabnuiax mokaszaTelnsiM, AOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, MPOSBISIETCA
OTCYTCTBME 3HAHUI, YMEHUH, HABBIKOB 110 psAly MOKa3aTeleH, CTYICHT He
MOXET OIEPUPOBATh 3HAHUSAMHU U YMEHUSIMH MPU UX IIEPEHOCE HA HOBBIE
CUTYaLlUU.
IIkana oueHUBaHUS TEKYLIEro KOHTPOJIS
HanmenoBanue
KOHTPOIIA [IIxana oueHnBaHUA Onucanue
pe3yJbTaToB
o0y4eHus
Brinonnenue u 3aureHo: HaOpaHo 2 u 6osee 0amIoB B kagectBe ¢opm Tekyiiero
3amuTa He3zaureno: HabpaHo 1 u MeHee KOHTPOJISI 3HAaHUM CTYI€HTOB
nabopaTopHOU OaioB UCIIOJIB3YIOTCS OTYETHI IO

paboThI 1O TEME
paznena

nabopaTopHbIM padotam. K
BBITTOJIHEHHUIO SKCIIEPUMEHTAITLHON
4acTH 1abopaTOpHOH pabOThI
JIOITYyCKAFOTCS CTYICHTHI,
MOJrOTOBUBIINE MPOTOKOJIBI
BBITIOJIHEHHS JTA0OPATOPHOM
pabotsl. I[IpoTokonsl odopmitstoTes

Kpurepun onienuBanus

OOt 6art mpu oLeHKe
CKJIAJ(bIBACTCS U3 CIEAYIOIINX
IIOKa3aTeNe:

- IPUBEACHBI METOJMKHU OLIEHKH
TEXHOJIOTHYECKUX MapameTpoB — 1

Oann B COOTBETCTBUU C TPeOOBaHUSIMU
- BBIBO/IbI JIOTUYHBI U 000CHOBaHBI — 1 | METOIMYECKUX yKazaHuil kadeapbl.
Oan Otyet mo nabopaTopHOil paboTe

- oopmiieHHE PabOThl COOTBETCTBYET
TpeboBaHusAM — 1 Gamn

- pacueTHas U rpaduyeckas 4acTu
BBITIOJTHEHBI BepHO — 1 Oam

COJICPKHUT MPOTOKOJI IPOBEICHUS
nabopaTopHO PabOThI, pacUeTHI,
rpaMUecKyro 4acTb, BEIBOIBI.
3amuTa oT4era no JaboparopHon
paboTe ocymIecTBIsIeTCS
MHIUBHyanbHO. CTyIEHTOM
peoCTaBIIsAeTCs 0(OPMIICHHBIN
otyer. OTICHNBaETCsI KA4ECTBO
odopMIICHHS, TPABIIIBHOCTH
pacueToB U BBHIBOJIOB.
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CTyIeHTHI, HE BHITOJTHUBIIINE
J1a00paTOPHYIO padboTy, K 3aIlHUTe
HE JIOMYCKAIOTCS

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texymmii KOHTPOJIb

KOHTpOJ’IbHLIe BOIIPOCHI K 3alIIUTE ﬂaﬁopaTopme p360T

JlabGopaTtopHas padora Ne 1

1. [IpuBeuTe OCHOBHBIE MpaBUiIa pabOTHl HA MUKPOCKOIIE.

2. Yem onpenensercs yBelIn4eHHEe MUKpOCKona?

3. YTo MoHUMAIOT MO pa3pelIaroiei CiocoOOHOCThI0O MUKpOCKONIa?

4. Kak MO>KHO MOBBICHTD Pa3peIaoNIyI0 ClIOCOOHOCTh MUKpPOCKOMa?

5. Yto Takoe abepparmn?

6. B uem cymHocTh cepuueckoi u xpomaruueckoit abeppanuu? Kak onu ycrpanstorcs?
7. Ilepeuncnure OCHOBHBIE y3JIbI MUKPOCKOIIA.

JlaGopaTopHas padora Ne 2

1.Yro Takoe mractudeckas u ynpyras aehopmarus?

2.Yt0 Takoe HaKJIEN METAIIOB?

3.Yto Takoe pekpHucTauIM3aLMsl, U3 KaKuX CTaAUM CKIIAAbIBAETCS ITOT Mporecc?

4.Kaxk 3aBHCHT TeMIIEpaTypa peKpUCTAIIIN3AaLUU OT TEMIIEPATYPHI IIJIaBICHUS METAJJIOB U
CIUIaBOB?

5.Yto Takoe kpuTHUECKas creneHs aepopmanun?

6.IToueMy BenMuMHa 3€pHA 3aBUCHUT OT CcTeNeHH aedopmannn?

7.Kakue n3aMeHeHus NpOUCXOAAT B MeTaJljlaX B pe3yJibTaTe MIacTH4ecKoi aedopmanun?

8.Kakue (axTopsl BIUSAIOT HA TEMIIEPATYPy PEKPUCTAIIIN3ALUNA METAIIJIOB?

9.910 noHnMaeTcs noj BO3BPaTOM WIN OTIBIXOM?

10.Kakue (axkTopbl 1 Kak BIAMSIOT HA pa3Mep 3epHa MOCIIe PEKPUCTATUIN3ALUU?

JlaGopatopHas pabota Ne 3

1. Kakoii ciaB Ha3BIBAIOT DBTEKTUYECKHUM, JOIBTEKTHYECKUM H 3a3BTEKTHYECKUM?
2. B yem 3akitouaercs TEPMUUYECKUM METOJ] IOCTPOSHUS AUArpaMM COCTOSTHUS ?

3. Kakue To4KkM Ha3bIBAIOT KPUTUUECKUMHU?

4. B KakoM cily4ae MoJab3YITCS MPABUIIOM OTPE3KOB?

5. Kakue guarpamMMbl Ha3bIBatOTCS PABHOBECHBIMU ?

JlaGopaTtopHnast pabota Ne 4

1. [a#iTe kmaccuukanuo yriepoaucTol CTaau 0 MUKPOCTPYKTYPE.
2. Kak u3MEeHSI0TCS CTPYKTYpa, MEXaHUYECKHE U TEXHOJIOTHYECKUE CBOMCTBA CTaJIU MPHU
YBEJIMUEHUH KoJIMdecTBa yraepoaa? [IpuBecTH KOHKPETHBIE TPUMEDPBI.
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3. [lepeunciuth Bce CTPYKTYPHBIE COCTABJISIONINE, BCTPEYAIOIIUECS B CTAJISAX, U JIaTh
XapaKTEPUCTUKY UX CBOMCTB.

4. Kakue cTtanu Ha3bIBAIOTCS JOAIBTEKTOUJIHBIMU, IBTEKTOUTHBIMU, 3a9BTEKTOUTHBIMU ?
KakoBa ux cTpykTypa 1 cBoiicTBa?

5. JlaiiTe XapakTepUCTUKY IUIACTUHYATOMY U 36pHUCTOMY MEPIUTY, OOBSICHUTE ITPHU KAKUX
YCIIOBHSIX OHU MOJIyYarOTCH.

6. Onpenennute OTHOCUTENBHOE KOJMYECTBO nepauta B ciiase ¢ 0,12 % C.

7. llepeuncnute OCHOBHBIEC JIMHUKM U TOYKU Ha AUArpaMMe *Kejne30 — LIEeMEHTHT.

8. B ueM paznuunie nepBUYHOI0, BTOPUYHOIO U TPETUUHOTO LIEMEHTHUTA?

JlaGopaTtopnast pabora Ne 5

. Kakyto cranb Ha3bIBaIOT JIErHPOBAHHOM ?

. IlpuBeauTe KIaccUpUKAIMIO JTIETUPOBAHHBIX CTAJICH.

. Kakue cranu oTHOCATCS K KOPPO3HNOHHOCTOMKUM?

. Kakue crany npuMeHsIoT A1 U3roTOBJICHUS IPYKUH U peccop?
. HazoBuTE OCHOBHBIE I'PYIIIIBI JIETUPOBAHHBIX CTAJIEH.

. Kak MapkupyroT erupoBaHHble CTann?

~N N LD W~

. C xaKoii eI OCYIIECTBIISIOT JICTUPOBAHUE CTAH?
8. B xakoM ciyuae MapraHel] 1 KpeMHHI SIBJISIETCS TOCTOSTHHOW MPUMECHIO, a B KAKOM
JIETUPYIOLIUM 3JIEMEHTOM?

JlaGopaTtopHnast pabota Ne 6

1. Matb onpenenenue 3akanku cranu? Lens 3akanku?

2. Kak BeIOMpaeTcst Temmneparypa HarpeBa roj 3aKajiky sl JOOBTEKTOUIHBIX U
3a3BTEKTOMHBIX CTAICH?

3. Kak BnusieT CKOpOCTh OXJIAXK/ICHUS HAa XapaKTep MOJy4aeMblX HEPaBHOBECHBIX CTPYKTYP
B cTanu?

4. Kak BIHSIOT JIETUPYIOIINE 3JIEMEHTHI HA KPUTHUECKYHO CKOPOCTh 3aKAJKH?

5. Kak BIUSIOT HEIOTPEB U MEPETPEB HA CTPYKTYPY U TBEPAOCTH cTanu 457

6. Kak BIUSIOT yriepo v JErupyrolue 3JIEMEHThI Ha 3aKaJTUBaEMOCTh U TPOKAITMBAEMOCTh
cranu?

7. Kakue TpeOOBaHMS IPEIBSABISIOTCS K OXJIAKISHUIO MPHU 3aKaIKe?

JlaGopatopHnast paborta Ne 7

1. B ueM 3akiiro4aeTcst Mpouecce MOJHOIO OTKUTA JOIBTEKTOUAHOMN CTaIN?

2. Yro Takoe HopManu3anus’?

3. Kakue cTpyKTypHbIE U3BMEHEHUS IPOUCXOJIAT MIPU TOJIHOM OTKUTE?

4. Kak BBIOMpAIOT TeMIIepaTypy HarpeBa Ajisi OTXKUTA JOIBTEKTOUHON CTan?
5. B xakux cinydasx Ha3HA4arOT MOJHBIN OTKUT cTanu?

6. B xakux cinyyasx Ha3HA4YalOT HOPMAIU3ALUIO CTAIN?

JlaGopaTtopHas padota Ne 8
1. Kak knmaccu(uuupyroT aTtOMHHHUEBbIE CIUIaBbI?
2. Kakne KOMIOHEHThI 00BIYHO MCIIONIB3YIOT [l JIETUPOBAHMSI aIFOMUHUEBBIX CIIIIABOB?
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. IlpuBeauTte npumepsl 1epOPMHUPYEMBIX, TEPMUUECKH HEYTTPOUHIEMBIX CIIJIABOB.
. Kakue crinaBel Ha3bIBalOT CUITyMUHAMU?

. Kakumu koMroHeHTamu JerupyroT CUITyMUHBI?

. Kakue natynu HazpiBatoTcsi oqHopazHpMu?

. Kak mapkupyror gepopmupyemslie naTyHu?

. Kak MmapkupyroT JIUTEHBIC JIATYHU?

. Kakue natynu HazpiBatotT "Mopckumu"?

10. Yto Takoe OpoH3a, J1aTyHb, 0a00HUT?

11. HazoBuTe Mapku 1 00JIaCTH IPUMEHEHHS THTAHOBBIX CILUIABOB?

12. I'ne ucnonp3yroTcss MarHueBbI€ CILIABbI U OYEMY?

O 03O LN b~ W

7.3.2 IIpoMeskyTOYHAA aTTeCTAIMS

Bomnpocs! k 3a4ery

OIIK-7 Cnioco0eH NpuMeHATH COBPeMeHHbIe IKOJIOTHYHbIE H 0e30MacHble MEeTO/IbI
PALMOHAJIBHOIO HCIOJIb30BAHUS CHIPbEBBIX U JHEPreTHYECKHX PeCypcoB B
MAaIIHHOCTPOEHHH.

. CprKTypa 1 CBOMCTBA MaTCpHaIOB. KpI/ICTaHHI/I‘leCKOG COCTOAAHUEC MaTCpuajia.
. MeTtoanl HU3YYCHUS CTPYKTYPBI MaTCPpUAJIOB.
. KpI/ICTaJ'IJ'II/I‘leCKaH pEUICTKA. OCHOBHBIC THITBI PCUICTOK MCTAJIJIOB.

1
2
3
4. ITomumopdusm. [Homumopduble npeBpalieHus.
5. JlepeKThI KPUCTAITNIECKOTO CTPOCHHUS.
6. AHuzoTponus.
7. DHepreTudyecKkue yciaoBUs KpUCTAIIN3aluu. BinsiHre CKOPOCTH OXJIaXAeHUs Ha
KPUCTAJIU3ALHIO.

8. Mexanusm kpucrammsanuu. [lapameTpsl KpucTauIM3ayH.

9. Kpucrainndeckue 30HbI CIIUTKA. Y cajka.

10. Bunel negopmariuu. Mexanusm miacTudeckoi 1eopMarmi.

11. Haknen npu mactuueckoi qegopmariuu. Ponb auciokanuil B ynpouHeHHH.

12. MexaHuueckue CBONCTBA METAJLIOB.

13. MexaHuueckue XapaKTepUCTUKH, ONpeiesieMble IPU UCIIBITAHUN Ha pacTsLKEHUE.

14. TBepAOCTD U CIIOCOOBI €€ OTPEICIICHHS.

15. MexaHnuueckue XapakKTepUCTHKH, OINpeesieMble IPU JUHAMHUYECKUX HCTIBITAaHUIX
(ymap-Has BSI3KOCTb, TEMIIEpATypa XJIaJHOJIOMKOCTH).

16. Bomnpocs! o auarpamme cocrostuus Fe — C. (O6s3aTenpHbIN 1-b1i BOIpoc BO Beex
ouerax)

* 306pa3uth nonuyo (hazoByro quarpaMmy (C TBOMHBIMH JTMHUSMH )

 XapakTepHucTiKa KOMIIOHEHTOB U (a3 CUCTEMBI

* [IpeBparenus B cTansix, OENbIX U CEPhIX YyT'YHAX

* OCHOBHBIE CTPYKTYpBI CTaJIH, OEJI0r0 U CEpOro YyTyHOB

* PaccMoTpeTs kpucTamin3anuo ¥ OpMUPOBAHUE CTPYKTYPHI JTHOO0T0 CIuIaBa
(TEeXHUYECKO-TO JKeJe3a, 10- , 3a- U OBTEKTOUJHON CTallH, 10- , 3a- ¥ 9BTEKTHUYECKOTo OeIoro
qyryHa, Ceporo 4yryHa ¢ IIacTUHYaTBIM rpadurom)

17. CBs3p MEXIy CTPYKTYPOH U CBOWCTBAMU CEPBIX UYTI'YHOB.

18. BausiHue yriepoaa U MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTAJIH.

19. CrinaBbl Ha OCHOBE MU, aTIOMUHUS, THTaHA. baOOUTEL.
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20. ITopo1ikoBble 1 KOMIIO3ULIMOHHBIE MaTEPHUAIIBL.

21. Hemeranminnueckue MaTepuabl.

22. IlpeBpaliieHust Ipy HarpeBe CTaNM.

23. PocT 3epHa aycTeHUTA.

24. VI3oTepMuUecKHil pacnaj MepeoxiaxaeHHOTO ayCTeHUTA.

25. N3otepMuueckre IuarpaMmsl pacnaja nepeoxIaxkIeHHOIO ayCTEHUTA.

26. IIpeBparnieHust Ipy HENPEPHIBHOM OXJIAKICHUM CTaIU. TepMOKMHATHYECKUE
JarpamMmBbl.

27. BnusiHue Nerupyromuyx 3J€MEHTOB Ha yCTOMUYMBOCTh M KHHETUKY pacnapa
NIEPEOXJIAKIECHHOIO ayCTEHUTA.

28. IlpeBparienust mpu Harpese (IIpU OTIIYCKE) 3aKaJIEHHOM CTasu.

30. Knaccuduxarms, MapkupoBKa ¥ IPUMEHEHHE JIETUPOBAHHBIX CTaJICH.

31. Buasl oT)xura cTaju.

32. 3akanka craiu.

33. OTiyck U cTapeHue CTaIHU.

34. XuMuKo-TepMuYecKas 00padoTKa.

35. Tepmo-mexanuueckas o0paboTKa cTalu.



