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PexomeHn0BaHa Ha 3aceaHMM y4eOHO-METOAMYECKOW KOMHUCCUM MHCTUTYTa MHXEHEPHOMH
MEXAHUKH «__ » 20 roma, mpotokoi Ne

[Tpencenarens yueOHO-METOANYECKONH KOMUCCUH
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CTpyKTypa U cofep:KaHue TUCUUIIINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B YUeOHOM mpouecce

Heanb u3yuenusi qucuuiuinHel 'MartepuanoBeienue" 1ath OyAylnuM crienua-
JIMCTaM MO3HAHUE MPUPOABI U CBOMCTB MATEPHUANIOB, a TAKKE METOJAOB UX YIPOYHE-
HUs Uit HanOosee 3(pPEeKTUBHOTO UCTIOIb30BAHUS B TEXHHUKE.

OCHOBHBIMH 32Ja4aMH JTUCIUIUIMHBI SBISECTCS:

PaCKpBITh (DU3MYECKYIO CYIIHOCTh SBJICHHUM, MPOUCXOSAIIMX B MaTepHaliax
IIpU BO3JEHUCTBUU HA HUX Pa3jIMYHBIX ()aKTOPOB B YCIOBHUAX MPOU3BOJICTBA M KC-
IUTyaTallly U UX BIHMSIHUE Ha CBOMCTBA MaTepUaIOB;

YCTaHOBUTH 3aBUCUMOCTH MEXIY COCTaBOM, CTPOEHUEM M CBOMCTBAMM Mate-
pHAJIOB;

W3YYUTh TEOPHUIO U MPAKTUKY TEPMUUYECKON, XUMHUKO-TEPMHUUIECKONH 00paboT-
KU;

M3YYUTh OCHOBHBIEC TPYIIIIBI COBPEMEHHBIX METAJUIMYECKUX MATEpPUATIOB, UX
CBOICTBa U 00JIACTH MPUMEHEHHUS.

2. Mecto aucuumiaunbl B cTpykrype OOII BO. TpeGoBanus k pe3yiabra-
TaM OCBOCHHSI CO/IEPKAHUSA TUCUUIIIMHBI

HucruminHa «MatepuanoBeieHue» SBIsIeTCs 00513aTenbHOM YacThio nmpodec-
CHOHAJIBHOTO [MKJIA JUCIUIUIMH MOArOTOBKM CTYJIEHTOB IO HAMPABJICHUIO MOATO-
toBkH 15.03.02. TexHomorn4ueckrne MarmHbl 1 000pyI0BaHNE.

OcnoBeiBacTcsa Ha 0Oa3e aucnuiuimH: «Dusmkay, «XuMmus», «MaTemaTHKay,
«HxeHepHas U KOMIbIOTEpHAs rpaduKay.

SBnsieTcs OCHOBOM JJI M3Y4YE€HUS MUCHUIUIMH TPOQPECCHOHATBLHOIO IHKIA U
HaIMKUCaHUs BBITYCKHOM KBaTM(UKAITMOHHON pabOTHI.

3. TpeGoBaHus K pe3yibTATAM OCBOECHHS COJIEP/KAHUSA TUCUHUIIIMHBI

Kon n HaumeHoBa-
HUE KOMIIETEHIIUI

Nuaukatopel JOCTHKEHUN KOM-
MeTeHIHH (10 peann3yeMoit
JUCITUTUITUHE)

Ilepedens UIAHUPYEMBIX PE3YIIBTATOB

OIIK-7. Cnoco-
OCH  MPUMEHSTH
COBpPEMEHHBIC
DKOJOTUYHBEIE U
Oc30ImacHbIe  Me-
TOJBI parmo-
HAaJLHOT'O nc-
ITOJIb30BaHUs ChI-
PBEBBIX U DHEpre-
THYECKHUX peCcyp-
COB B MaIIMHO-
CTPOEHUU

OIIK-7.1. Ilpumensier coBpe-
MEHHEIE U Oe30I1acHbIe METOAbI
palMOHAJIBHOIO  MCIIOJIb30Ba-
HUSA CBIPBEBBIX pECYPCOB B
MAaIIMHOCTPOEHUH.

OIIK-7.2. Ilpumensier coBpe-
MEHHbIE U O€30I1aCHBIE METOIbI
paLMOHATIBHOTO  UCIIOJIb30Ba-
HUS DHEPTETHUECKUX PECYpPCOB
B MalllIMHOCTPOCHHU N

3HaTh:

COBpEMEHHBIC W O€30TaCHBIC METOJIBI
paIMOHATBHOTO HCIIOJIb30BAHUS  ChI-
PBEBBIX MAaTEPHAIOB B MAITHHOCTPOE-
HHH.

YMerTsb:

IPUMEHSTh COBPEMEHHbIE M Oe3orac-
HbI€ METOJbl PAlMOHATBHOTO HCIIOJIb-
30BaHMs JHEPTrEeTHYECKHX PECYPCOB B
MaIIMHOCTPOCHUHU

Bmaners:

HaBBIKAMHM HCIOJIb30BAaHUS COBPEMEH-
HBIX 3JKOJIOTUYHBIX H 6e3OHaCHBIX ME-
TOAOB PalMOHAJIBHOIO MCIOJIb30BAHUS
CBIPBEBBIX U DHEPIrETUUECKUX PECYPCOB
B MaIlIMHOCTPOECHUH

OI1K-12. Crocoben
00eCIieunBarp TEX-

OIIK-12.1. O0OecnieynBaeT TEX-
HOJIOTUYHOCTh M3JENHSI U TIPO-

3HaTh:
METO/Ibl MPOIIECCOB U3TOTOBJICHUS W3-




HOJIOTUYHOCTb W3-
JEJUI U IIPOLIECCOB

X  W3TOTOBIICHUS,
yMETh  KOHTPOJIHU-
poBath  coOmroze-

HHE TEXHOJIOrHuye-
CKOM JIHCLMIUIMHBI
IpU  U3TOTOBJICHUU
U30EIN  MallUHO-
CTPOCHUS

[[ECCOB UX M3TOTOBJICHHUS.
OIIK-12.2. YMeeT KOHTPOJIUPO-
BaTh COOJIIO/ICHHE TEXHOJIOTHYE-
CKOM JUCHMIUIMHBI TPU HU3rO-
TOBJICHUU U3JCNTUNA  MAalIuHO-
CTpOCHHUSI.

IEIIUN.

VYMmeTs:

KOHTPOJIMPOBATh COOJIOJICHUE TEXHO-
JIOTUYECKOT0 TIpoliecca MpH H3TOTOB-
JICHUU PI3I[CJII/II>'I MaLHI/IHOCTpoeHI/ISI.

Bnaners:

HaBBIKAMHM  HEpa3pyIIAloOlIEro  KOH-
TPOJISI COOTBETCTBHSI TOTOBOTO M3IEIHUS
TpeOOBaHUSM TEXHUYECKOH TOKYyMEH-
Tal¥ Ha U3ACIUE.

4.CTpyKTYypa U coiep:KaHue QU CIUIINHBI
4.1. O0beM yueOHOM JUCHUILUIUHBI U BUAbI y4e0OHOI padoThl

O0beM yacoB (3a4. ef1.)
Buj yueOHoii padoThl Ounas 3aounasn
¢dopma ¢dopma
OO0mas yueOHasi Harpy3ka (Bcero) 144 144
(4.0 3au.en) | (4.0 3a4. e1.)
Oo0si3aTesibHAs ayAuTOpPHasi yueOHasi Harpy3ka (Bcero) B TOM 68 12
qyucie:
Jlekuun 34 6
CeMHHaApCKUE 3aHITHUS -
ITpakTrueckue 3aHATHS 17 2
JlaboparopHbie pabOThI 17 4
KypcoBas pabota (KypcoBoiil MpoeKT) -
Hpyrue ¢hopMbl 1 METOIBI OPTaHMU3ANNN OOPa30BaTENBHOTO TpoIlecca - -
(pacuemno-epapuueckue pabomel, epynnogvie OUCKYCCUU, POTieSble
uepol, mpeHuHe, KOMnblomepHvle CUMYAYUU, UHmMepaKmuernvle 1eKyuu,
CEMUHAPBL, AHAU3 ONOBbIX CUMYAYUL U M.N.)
CamocrosiTenbHas padoTa cTyaeHTa (BCero) 76 132
dopma aTTecTanus 9K3aMeH 9K3aMeH

4.2 Coaep:xaHue pa3iejaoB JUCHUNINHBI

Tema 1. Kpucramimueckoe CTpoeHUE METAIIIOB.

OO0miast XapakTepucTUKa M CTPYKTYpHBIE METOJAbl MCCIEIOBAHMS METAIIOB.
ATOMHO — KpUCTaJNIMYECKasi CTPYKTypa MeTayuioB. JledeKkTsl KpucTaminyeckon pe-

MECTKU MCTAJJIOB.

Tema 2. DopMUpOBaHHUE CTPYKTYPHI METAJJIOB IIPU KPUCTAIITU3ALUY.

DHepreTUYecKue yCJIOBHUSl Mpolecca KpUCTAUIM3aluu. MexaHu3Mm mpolecca
kpuctaumsanuu. dopma kpuctammiaeckux odpazopanuii. Ctpoenue ciutka. [pe-

BpAICHUS B TBEPJAOM COCTOSIHUH. AJIJIOTPOTIHS.
Tema 3. CtpoeHue CIIaBoB.

@da3bl U CTPYKTypa B METAJJIMUECKUX CIUIABAaX. TBEpAbIE PACTBOPHI. XUMUYE-

CKHE COEIUHEHUS.

Tema 4. ®opMupoBaHue CTPYKTYpPHI CIIABOB MPU KPUCTAIUIAZAIUU.




[IpaBuno a3. DxcnepuMeHTanbHOE MOCTPOeHHE Auarpamm coctosiHus. [lpa-
BUJIO OTpE3KOB. JlmarpamMma COCTOSIHUSI CIUIAaBOB, OOpa3yIOLIMX HEOTPaHWYEHHBIE
TBEpJbI€ PacTBOpPHI. J(MarpamMma COCTOSIHMS CIUIAaBOB, OOpPa3yrOIIMX OrpaHUYEHHBIE
TBEpJbIe pacTBOpHL. [[uarpamMma COCTOSIHUS CIUIaBOB, OOPa3yrONIMX MEXaHUYECKHE
CMECH U3 YUCTHIX KOMIOHEHTOB. JluarpaMMa COCTOSIHUSI CILIaBOB, 00pa3yIOIIUX XHU-
MUYECKHE COeAUMHEHUs. JlmarpamMmma COCTOSIHMSI CIUIAaBOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT NOTUMOP(HBIC TPEBPALLICHHUS.

Tema 5. [Inactuueckas nedopmaliusi 1 MEXaHUYECKHE CBOWCTBA.

Pazpymienne wmertamioB. Meroapl omnpeneseHUss MEXaHWYECKUX CBOWCTB.
Hakinen. Bnusinue HarpeBa Ha CTpOEHHE U CBOMCTBA J€(POPMHUPOBAHHOTO MeETalljia.
XonoaHas U ropsyas aegopmanus. Mexanudeckue cBoiictBa. Haknen u pekpucrai-
JN3a1usl.

Tema 6. XKene3o u cruraBsl Ha €T0 OCHOBE.

KomnonenTsl u a3pl B cucteme xene3o — yriepoid. JuarpamMma cOCTOSHUS
JKeJe30 — EeMEHTUT (MeTacTabuiIbHOE paBHOBecUe). J(narpamMma COCTOSIHUS KeJe30
— rpadur (cTabmibHOE paBHOBeCUE). BiusiHue yriaepoja U NOCTOSHHBIX TpUMeced Ha
cBoicTBa cranel. Jlernpyronue snemMeHTsl B cTaind. CTPYKTYpHBIE KIIACCHI JETUPO-
BAHHBIX CTaJICH.

Tema 7. UyryHbl.

Cepplii u Oenblif uyryHbl. Beicokornpounslil yyryH. KoBkuii uyrys. Cnenuanb-
HBIE YYTYHBI.

Tema 8. Teopust TepMudecKoit 06pabOTKH CTaH.

Knaccudukanus BunoB tepmudeckoir oopadotku. Tepmuueckas o0paboTka u
nuarpamMma coctosiHusi. [IpeBpaienue npu Harpese (oOpa3zoBanue aycteHuta). Poct
3epHa aycTeHMTa Ipu Harpese. IlepnuTHOE npeBpaiieHne. MapTeHCUTHOE NpeBpa-
nienue. [Ipomexyrounoe (OeliHUTHOE MpeBpailieHne). JuarpaMmmbl U30TEPMUYECKOTO
IIPEBPAILCHNS] ayCTEHHUTA. TE€PMOKMHETUYECKHE IUarpaMMbl IPEBpALICHUS Iepe-
OXJIQXKJIEHHOTO aycTeHuTa. [IpeBpalieHus mpu oTIycke.

Tema 9. Texnonorust TepMudecKoit 00pabOTKH.

Otxur 1- ro poga. Omxur 2 — ro poaa. 3akanka. Buael otnycka. Tepmomexa-
Hu4eckas obpabortka. [ToBepxHocTHas 3akanka. JlepexTrl, BOZHHKAIOMIUE TIPU TEP-
MHYECKOM 00paboTKe.

Tema 10. Xumuko— repmuueckast oopadoTka.

Teopus xumMuKo — TepMUYeCKOW 00paboTku. llemeHTamums, a30TUpOBaHHE U
nranupoBanue ctaneit. Juddysnonnas Mmetamuszanus.

Tema 11. KOHCTpYKIIMOHHBIE CTaJIU U CIUJIABBI.

VYriepoaucTbie KOHCTPYKIIMOHHBIE CTanu. JlernpoBaHHbIE KOHCTPYKIIMOHHBIE
ctasid. CTpOUTENbHBIE HU3KOJIETUPOBaHHbIE cTainu. CTanu ISl XOJIOJHOM IITaMIIOB-
K. KOHCTpYKIIMOHHBIE [IEMEHTYEMbIE U yiydliaemble cTanu. CTanu ¢ MOBBILIEHHOU
00pabaThIBa€MOCThIO pe3aHueM. PeccopHO — MpyKMHHBIE CTadu OOIIero Ha3zHaye-
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Hud. [HlapukonogqmunHukoBeie cTtanu. KOppOo3HOHHOCTOMKHE U )KapOCTOMKHE CTaJIH
u cruiabl. XKapornpouHsle cTanu U cruiaBbl. KproreHssle cram.

Tema 12. IHCTpyMeHTaIbHBIE CTAJINA U TBEP/BIE CILIABBI.

Cranu ans pexyuiero nacrpyMenTa. Cranu A U3MEpUTEIbHOTO HHCTPYMEH-
ta. CTanu Aas WTaMIoB X0J0AHOTo AepopmupoBanus. Ctaiau Ajs MTaMIIOB ropsye-
ro gepopmupoBanusi. TBep/bie CIUIaBbI.

Temal3. Ctanu u cruiaBbl ¢ 0COOBIMU (PU3NIECKUMHU CBOWCTBAMHU.

MarnutHble cTany U cruiaBbl. CTajdu U CIUIaBbl C BBICOKUM 3JIEKTPUUYECKUM CO-
POTUBJICHUEM [T HAarpeBaTeIbHBIX 371eMEeHTOB. CIUIaBbl C 3a/IaHHBIM TEMIIEpaTyp-
HbIM K03 duimeHToM JuHeiHoro pacmupenus. Cmassl ¢ 3ddexrom namsatu dop-
MBI.

Temal4d. Tutan u criyiaBbl Ha €r0 OCHOBE.

Tepmuueckass 00paboTKa TUTAHOBBIX CIJIABOB. [IpOMBIIITIEHHBIE CIUIaBbl TUTA-
Ha.

Tema 15. AmfOMUHHAI 1 CIUIaBBI HA €TO OCHOBE.

Knaccudukanusa anmoMHUHHEBBIX CIIaBOB. Tepmuueckas oOpadotka. Jedpopmu-
pyeMbIe U JTUTEIHBIC aJIOMUHUEBbIE CIUIaBbl. Maruuii u cruiaBsl Ha ero ocHose. Jlu-
TelHbIE U 1e(OpMHUpPYyEMblE MAarHUEBbBIE CIIABBI.

Tema 16. Menp u criiaBbel Ha €€ OCHOBE.

JlaTyHu, uX cTpoeHHE U CBOMCTBA. BpOH3BI: OJOBSHHBIC, aJFOMUHUEBBIE, KPEM-
HUCTBIE M OepuiuineBble. AHTU(PPUKIUOHHBIC CIUIaBbl. OJOBSIHHBIE M CBHUHIIOBBIC
0a00uThl. L{lMHKOBBIE AHTU(PPUKIMOHHBIE CILIABbl. AJIFOMUHUEBBIE MOAIINITHUKOBBIE

CILIaBBEI.

4.3 Jlekuumn
Ne Ha3Banue Tembl O0bem yacoB
n/n Ounasn 3aouHasn

dbopma dopma

1 Kpucrannuieckoe cTpoeHHE METaJIIOB. 2 1
2 ®opMupOBaHUE CTPYKTYPHI METAUIOB MPH KPUCTATUIN3ALUN 2 1
3 CrtpoeHue CIuIaBoB. 2 -
4 ®opMupoBaHUE CTPYKTYPHI CIIABOB MPHU KPUCTATITU3ALIH. 2 1
5 [TnacTuueckas neopMalysi U MEXaHUUECKUE CBOMCTBA. 2 1
6 Jerne3o u crutaBbl Ha €T0 OCHOBE. 2 1
7 UyryHBbI. 2 -
8 Teopust Tepmudeckoit 00pabOTKH CTaIH. 4 1
9 TexHo0THs TepMUIECKOI 00pabOTKH 2 -
10 | Xumuko — repMuyeckasi 0opadoTka. . 2 -
11 | KoHCTpyKIHMOHHBIE CTAJIN U CILJIABBI. 2 -
12 | UHCTpyMEHTAJIbHBIE CTAJN U TBEPJIbIE CIIIIABHI. 2 -
13 | Cranu u ciyiaBbl ¢ 0COOBIMU (PU3UUYECKUMHU CBOMCTBAMHU. 2 -
14 | TuTad U criyIaBbl Ha €T0 OCHOBE 2 -
15 | AnroMUHMI U CIUTaBbl HA €70 OCHOBE. 2 -
16 | Menb u cIuiaBel Ha €€ OCHOBE. 2

Htoro 34 6




4.4 JlabopaTopHbie padboThl

Ha3sBanune TeMbI

O0BbeM yacoB

Ounas
¢popma

3aouHas
¢popma

OmnpeneneHre CTPOCHHS METANIOB M CIUIABOB METOIAaMHU
MaKpOCKOIIMYECKOTro aHaimu3a (MakpoaHanu3). M3yduTh oc-
HOBHBIC IPUEMBI MaKPOCKOIMYECKOTO UCCIIEIOBAHMS METaJ-
JIOB M CIIABOB.

2

1

OmnpeneneHne CTPYKTYpbl MaTepUAIOB METOJIAMH MHKPOCKO-
2 MAYECKOro aHaiau3a (MukpoaHaini). O3HAKOMUTHCS C METO-
JAMH UCCIICIOBAaHHUI CTPYKTYPhI MaTEPUAIIOB PHU OOJIBIIHX.

Kpucramnuzauus u ee BIMSHUE HA CTPYKTYpYy M CBOMCTBa
MeTtaiuia. M3ydnTh MEXaHW3M U KMHETUKY ITpOLECca IEPBUY-
HOM KPUCTAJIM3ALMM, BIUSHUE YCIOBUN KPUCTAIM3ALMM Ha
CTPYKTYPY U MEXaHUYECKHE CBOMCTBA METAJLJIA.

Bnusinue mutactuueckoi gegopmaiii Ha CTPYKTYpy M CBOMA-
CTBa METAJUIMYECKUX CIUIABOB. M3yunTh BIUSHUE XOJOIHOMN
IJIACTUYECKON AedopMalii Ha CTPYKTYpy M CBOMCTBa Me-
TaJJIOB

MI/IKpOCTp}IKTypa YTIEPOAUCTBIX cTrajeu B PAaBHOBCCHOM CO-
CTOSAHHH. HSy‘lI/ITB CTPOCHHUC YIJICPOAUCTBIX cTraneH B PaBHO-
BECHOM COCTOSIHHNH, YCTAHOBUTH 3aBUCUMOCTb MCKAY HX

CTPOCHUEM U CBOMCTBaAMH

Ctpoenue u cBoiicTBa 4yryHOB. M3y4nTh MHKPOCTPYKTYPY
YYT'YHOB; O3HAKOMHUTBCS C TEOPHEH KPUCTALIM3AINN U TIPaK-
THUYECKUM IIOJIyYEHHEM YYTyHOB C Pa3IMyHON (hopmoil rpa-
(UTHBIX BKIIOYCHUH

MuKpoCTpyKTypa JETUPOBAHHBIX CTaJled B PaBHOBECHOM
7 COCTOSIHUM. V3yuuTh BIIMSHUE JIETUPOBAHUS HA CTPYKTYpY
CTaJIi B paBHOBECHOM COCTOSTHUU.

8 Hopmanuzanus yriepoaucroi cranu. Ilomyunts npaktuye-

CKHEC HABBIKH 11O HOpMaJIM3allun CTAJIH.

Hroro:

17

4.5. CamocrosiTeibHasi padoTa CTyJIeHTOB

Ha3zBanune TeMbl Bug CPC

O0beM yacoB

Ounas
¢popma

3aouHan
(¢popma

CTpoeHue METaNINYECKUX MAaTEpUaIOB
1 OnemeHTs! Kpuctasorpapun. CtpoeHue pe-

THIOJITOTOBKA K JIa-
OopaTopHbIM pa-

aJIbHBIX KPHUCTAJIJIOB. boram , 9K3ameH

4

8

MO/ITOTOBKA K JIa-
OopaTopHbIM pa-
0oTaM, dK3aMeH

Kpucrammmzanus. DHepreTudeckue yCiaoBUS
npoiiecca KpucTauiM3auud. MexaHus3Mm Mpo-
necca Kpucraumsanuu. dopma KpucTaiu-
geckux oOpazoBanuii. CTpoeHHE CIHUTKA.
[IpeBparnienust B TBEpJIOM COCTOSIHUU. AJLIO-
TpOTHs

Crpoenue cmiaBoB. Pa3bl U CTPYKTypa B Me-
3 TAJUIMYECKUX CIUIaBaX. TBepable pacTBOPHI.
XuMHUYeCKre COeINHEHUS

MO/ITOTOBKA K JIa-
OopaTopHbIM pa-
0oTaM, dK3aMeH




dopmMupoBaHUE CTPYKTYpbl CIUIABOB TPHU | MOJArOTOBKA K JIa-
kpuctammzanuu. [IpaBuno ¢da3. Dkcnepu- | GopaTopHBIM pa-
4 MEHTaJIbHOE TIOCTPOEHHUE AMarpaMM COCTOsI- | O0TaMm, IK3aMeH 4 8
Hus. [IpaBuno orpeskos. JluarpamMma cocCTOs-
HUS CIUIaBOB
VYnopyras u miactuueckas aegopmanus. Pa3- | moaroroska K Jyia-
5 pyllleHHe MeTawioB. XoiomHas M ropsdas | OOpaTOpHBIM pa- 5 8
nedopMas. 6oTaM, FK3aMeH
Yene30 U CILIABBI Ha ero 0cHOBe. KoMIoHeH- | o /n o1 OPKa K JIa-
6 OopaTopHBIM pa- 5 8
TBI ¥ (pa3bl B CUCTEME KeNe30 — YIIEPO/I. 50TaM SK3AMEL
Uyryn. Cepwlii U Oenblii 4yryHbl. BBICOKO- | TOJIrOTOBKA K J1a-
7 npounblii yyryH. KoBkuii uyryn. Crnenuans- | 60paTopHBIM pa- 5 8
HbIC YYT'YHBI. 60TaM, FK3aMeH
Teopuss TepMuyeckoii 00pabOTKM CTajM. | MOArOTOBKA K JIa-
8 Kiaccudukanuss BUIOB TepMHUUYECKOW oOpa- | 60paTopHBIM pa- 5 8
OOTKH. 0oTaM, SK3aMeH
MOJIrOTOBKA K Jia-
9 TexHonorus TepMuyueckoit 00paboTKu OOpaTOpHBIM pa- 5 8
60TaM 3K3aMeH
XUMHKO — TepMudeckas o0paborka. Teopus | HOAroTOBKA K J1a-
XMMHKO — TepMUdecKoil oopaborku. Ilemen- | O0paTOpHbIM pa-
10 TalMsi, a30TUPOBAHME M LMAHUPOBAHHE CTa- boTam, dK3aMeH 3 8
neit. uddysnonnas Metaminzanus.
MOJIrOTOBKA K Jia-
11 | KOHCTpYKIIMOHHBIE CTATU U CIIJIABBL. OOpaToOpHBIM pa- 5 10
0oTaM, 3K3aMeH
MHCTpyMeHTaIbHBIE CTalM M TBEpAble cruya- | TOATOTOBKA K Ja-
12 - OopaTopHbIM pa- 5 10
' 60TaM, PK3aMEH
Cranmu u cmiaBel ¢ 0COOBIMU (DU3UYECKUMU HOATOTOBKA K Jia-
13 . OopaTopHBIM pa- 5 8
CBOWMCTBAMH.
60TaM, SK3aMeH
Tutan u crutaBel Ha ero ocHoBe. Tepmuue- | MOArOTOBKA K JIa-
14 | ckas 06pabOTKa THTAHOBBIX CILTAaBOB. IIpo- | OOPATOPHBIM pa- 5 8
MBIIIIEHHEIE CIUIaBbI THTAHA. GoTam, dK3aMeH
MOJITOTOBKA K Jia-
15 | ANIOMMHMH U CIUIaBBI HA €TO0 OCHOBE. OOpaTopHBIM, K- 5 8
3aMeH
MOJITOTOBKA K Jia-
16 | Menp 1 crutaBbl Ha €€ OCHOBE. 00opaTopHBIM pa- 5 8
0oTaM, dK3aMeH
Hroro 76 132

4.7. KypcoBble padoThl/mpoeKThl 1m0 «MaTepranoBeIcHHIO» HE pernoa-

TraroTCA yT—Ie6HBIM IIJIaHOM.

5.00pa3oBaresibHbI€ TEXHOJIOTHH

B IIpoHecce O6y‘{eHI/IH I JOCTUIKCHUS TNIAHUPYCMBIX PC3YJIbTATOB OCBOCHUSA
JAUCHUIIIIMHBI UCITOJB3YIOTCA CICAYIOIIHEC O6pa3OBaT€HBHBIC TCXHOJIOTHUH.




- “H()OPMAITMOHHO-KOMMYHHUKAITMOHHAS] TEXHOJIOTHSI, B TOM YHCJIE BH3yalln3a-
1M1, CO37aHUE DJIEKTPOHHBIX YUeOHBIX MaTEPUAIOB;

- TEXHOJIOTUS KOJIJIEKTUBHOTO B3aMMOJICUCTBUSI, B TOM YHCJIE COBMECTHOE pe-
IIeHKE MPOOJIEMHBIX 3a/1a4, CUTYyallUi, KEHCOB;

- TEXHOJIOTHSI MPOoOJIEeMHOTro oOy4YeHHs, B TOM YHUCJIE B paMKax pa3zbopa mpo-
OJIEMHBIX CUTYalIHi;

- TeXHOJIOTHS Pa3BUBAIOIIEIO0 00yUEHHMs, B TOM YHUCJIE TIOCTAaHOBKA U PEIICHUE
3a/1a4 OT MEHEE CJIOKHBIX K 00Jiee CIIOKHBIM, Pa3BUBAIOIIUX KOMIICTCHIIUN CTYCH-
TOB;

- TEXHOJIOTHS aJaNTHBHOTO OOYYEHUsS, B TOM YHCJIE MPOBEIACHUE KOHCYJhTa-
AN IPEnogaBaTesl.

6.®opMBbI KOHTPOJISI OCBOECHHS THCIUILIUHBI.

Teky1ias aTTecTaus CTyI€HTOB IPOM3BOJUTCS B TUCKPETHBIE BPEMEHHBIE UH-
TepBaJbl JIEKTOPOM M IPENoiaBaresieM, BEAYIIUM NPAKTUUECKUE 3aHATUS IO JUCIU-
IUIMHE B CJEeNyIOMMX hopMax:

- KOMOMHHUPOBAHHOTO KOHTPOJISl U YCBOCHUS TEOPETHUUECKOTO MaTepuana (ycr-

HO WJIM NTHCbMEHHO);

- 1abopaTopHbIe pabOTHI;

- CaMOCTOSITENIBHOE 3a/IaHHUE;

dopma aTTecTalluy MO pe3ysibTaTaM OCBOCHMS AUCLMILIUHBI IPOXOAUT B (HOp-
M€ 5K3aMeHa (BKJItOYaeT B ce0d OTBET Ha TEOpEeTUYECKHE BOIpochl). CTyaeHTaM,
BBINIOJIHUBIIUM /5% TEKYIIMX W KOHTPOJBHBIX MEPONPUATHNA HA «OTIUYHO», a
ocTayibHBIE 25 % Ha «XOpOIIO», UMEIOT MPABO HA IOJYYEHUE UTOTOBOM OTIIMYHOU
OLICHKH.

Pe3ynbraThl 0oOydeHHs oOlleHMBAIOTCS NO S-0anbHOUM cucteme. Ilpu ouenke
YUHUTBIBAIOTCS TITyOMHA, OCO3HAHHOCTb, MMOJHOTA OTBETA, YHCIIO M XapaKTep OLIMOOK.

B 3aueTHy10 BEIOMOCTh U 3aYETHYIO KHH)KKY BBICTABIISIIOTCS OLIEHKH IO HallU-
OHAJILHOM TIKaJjie, MPUBEICHHON B TabuIIe.

HanmonaneHas mkama XapaKkTepuCTUKA 3HAHMsI IPEIMETA U OTBETOB

OTJIMYHO (5) CryneHT riyOoKo U B MOJHOM 00bEMe BlIajieeT MPOrpaMMHBIM MaTe-
puanom. ['paMOTHO, McuepnbIBalOLIEe U JOTUYHO €ro M3JIaraer B ycT-
HOW WM MUChbMEHHOM ¢opme. IIpu 3TOM 3HaeT peKOMEHAYEMYIO JIu-
TEpaTypy, NPOSBISET TBOPUYECKUI MOJIX0J] B OTBETaX Ha BOIMPOCH U
MPaBUIBHO OOOCHOBBIBAE€T MPUHATHIE PEIIEHUsS, XOPOIIO BIaJEeT
YMEHMSIMHM Y HaBbIKAMU IPY BHIIOJHEHUH NMPAKTUYECKUX 33]1a4.

xoporto (4) CryzaeHT 3HaeT NporpaMMHBIA MaTepHall, TPaMOTHO U IO CYTH H3J]a-
raeT ero B yCTHOM WJIM MUCBbMEHHOH (opMme, ToMmycKasi He3HaAUnuTelb-
HBIE HETOYHOCTH B YTBEPXKACHHUAX, TPAKTOBKAX, ONPENEICHUAX H
KaTeropusx WJIM HE3HauMTelbHOE KoimdecTBO ommoOok. Ilpu stom
BJIaJIe€T HEOOXOAMMBIMU YMEHUSIMU U HaBBIKAMH IPH BHIIOJHEHUH
MIPAaKTUYECKUX 3a]1a4.

ynosnerBoputenbHO (3) | CTyZeHT 3HaeT TOJIbKO OCHOBHOM MpPOrpaMMHBIM MaTepuai, JOIyc-
KaeT HETOYHOCTH, HEJOCTaTOYHO 4ETKHE (HOPMYIMPOBKH, HEIMOCIe-
JIOBATE€JIbHOCTh B M3JIara€MbIX OTBETaX B YCTHOW WJIM NMHUCHhMEHHOM
¢dopme. [Ipu 3TOM HEAOCTATOUHO BIIAJAECET YMEHHUSMH M HaBBIKAMH
P BBINIOJHEHUH MpakTHueckux 3aaad. Jomyckaet 10 30% ommbok
B M3JIara€MbIX OTBETAX.




HEeyA0BIETBOPUTENBHHO (2) | CTyeHT He 3HAeT 3HAYUTENIbHOM 4acTHh MPOTrpaMMHOI0 MaTepHuaa.
[Ipu 3TOM JOMMyCKaeT MPUHIMITHATIBHBIC OIIMOKH B JOKA3aTEeIbCTBAX,
B TPAKTOBKE IMOHATUH M KATETOPUU, MPOSBIAET HU3KYIO KYIbTYpPY
3HaHUM, HE BJIAJICET OCHOBHBIMM YMEHUSIMU M HaBbIKAMU MPU BbI-
MOJIHEHUHU NpPaKTUYECKUX 3a4ad. CTyJEHT OTKa3bIBa€TCsl OT OTBETOB
Ha JIOTIOJTHUTEIHHBIE BOIIPOCHI.

7.Y4e0HO-MeTOAuYeCKOe U NPOrPaMMHO-UH(OpPMALIMOHHOE 00ecTevYeHune

JTUCHUILITAHEI

a) OCHOBHAasI JIUTepaTypa:

1. Typununa B.FO. MartepuanoBeieHre: MEXaHUYECKHUE CBOMCTBA MeTaIoOB. Tepmuueckas
o0paboTka meramioB. Crienuanbubie ctanu u cruiassl / B.1O. Typununa; nog pen. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexrponnsiii // IbC "KoHcynb-
taHT ctyaeHTa" : [cait]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (na-
ta obpamenus: 18.11.2019). - Pexxum nocTyma: 1mo moamnucke.

2. Cnecapuyk B.A. MarepuanoBezieHre U TEXHOJIOTUSI MaTepHuasoB: yueb.mocoodue / B.A.
Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: a1eKTpOHHBIIA //
OBC "KoncynbTanT crygaeHTay: [caiir]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara obpamenus: 18.11.2019). -
Pexxum noctymna: nmo noamnucke.

0) 10MOJIHUTEJILHAS JUTepaTypa:

1. Connues FO.Il. Marepuanosenenue. [Ipumenenne u BboiOOp MatepuanoB / CoJHIEB
FO.I1., bop3enko E.N., Bonorkanuna C.A. - CII6. : XUMU3OAT, 2017. 200 c. - ISBN 978-5-
93808-295-3 - Tekct: onektponnbii // OBC "Koucynmerant cryamenta": [caiit]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (mara oGpamenus: 18.11.2019). -
Pexum octyna: mo moamucke.

2. XKapckwuit 1.M. Marepuanosenenue: yaeonoe nocodue / M1.M. XKapckwuii, H.I1. iBaHoBa,
J.B. Kyuc, H.A. CBuaynouu - Musnck: Beim. mik., 2015. - 557 c. - ISBN 978-985-06-2517-5 -
Tekcr: anektpouusii  //  DBC "KoHCynbTaHT  CTyHIEHTa»: [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (nata oOpamenus: 18.11.2019). -
Pexxum noctyna: nmo nognucke.

3. Cnecapuyk B.A. MarepuasnoBezeHre 1 TEXHOJIOTUS MaTepuanoB: yue0. mocodue / B.A.
Crnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 31eKTpOHHBIH //
OBC "KoncynbraHt cryaenra': [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (1ara obparienus: 18.11.2019). -
PexxuM poctyna: mo nojamnucke.

4. Connues 10.I1. Marepuanosenenue: Yueobuuk g By3oB / Connues FO.I1., Ipsaxun E.W.
- Uzn. 6-e, crepeorun. - CII6. : XUMU3JIAT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AIEKTPOHHBIN // 9BC "KoncynbTant cTyneHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (nata oOpamenus: 18.11.2019). -
Pexxum noctymna: nmo nmoamucke.

B) METOAMYECKHE PEKOMEHIAI UM .

1. JlaGopaTopHbIii TpakTHKyM MO AucuuiuinHe «MarepuanoBeacHue» (i CTYAEHTOB
JTHEBHOW M 3a04HOU (popmax oOydeHHs: BceX TeXHHYeckuX crermanbHocteil.) /Coct.: B. M. Jly0a-
coB, E. [1. Morunshas, E.B. Haropusiii — JIyranck: M3n-so JIHY um. B.[Jans, 2017. - 75 c.

2. Kapramosa JI. 1., Koxemsakun I'. H. MarepuanoBenenne Ay MallliHOCTPOUTENEN B
3amavax. Yueb. mocobwue. -2-¢ u3g, nepepad. u ucnpas. Jlyranck: M3n-Bo BocTouHoykpanHCKOTO
HaIlMOHAJIBHOIO YHUBEpcUTeTa MMeHH Biagumupa Jlans, 2004. 192 c.

3. Meronnyeckne yka3zaHHsl 1 KOHTPOJIbHBIE pabOTHI IO AUCIUIUTNHE « MaTepranoBeIeHIe)
JUISl CTYZIEHTOB — 3a04HMKOB HampasieHui: 8.100403 — opranusanus nepeBo30K U YIIpaBICHUS Ha

TpaHcTopTe (KeJIEe3HOAOPOKHBIM TPAaHCHIOPT, MPOMBIIUIEHHBIH TpaHcnopT) 8.100402 - TpaHCcHOpT-

10



HBIE CHCTEMBI CO CTEIUaIn3aluel opranu3amnus TaMmoxeHHoro kontposs / Cocr.: JI. Y. Kapramio-
Ba. — JIyranck: M3n-Bo BocTtounoykp. Hail. yH-Ta uMm. Bnagumupa dans, 2003.- 10 c.

4. Iy6acoB B. M., Morunbhas E. II. MeramioBenenue u repMmuyeckas 00padoTKa CIJIaBOB:
VYuebHoe nocobue. — JIyranck: Uza-so JIHY um. B. [ans, 2018. - 134 c.

r) HHTEPHET-PecypcoB

MunuctepcTBO 00pa3oBanus U Hayku Poccuiickoit @eneparuu — http://MmunoOpHAYKU. pd/

denepanbHas ciyk0a 1mo Haa3opy B chepe obpasosanus u Hayku — http://obrnadzor.gov.ru/

MunucrepctBo obpaszoBanus u  Hayku Jlyranckoit Hapomnoit PecnyOmuku ——
https://minobr.su

Haponusriii coBet Jlyranckoi Hapoanoii Pecriyomuku — https://nsinr.su

[Topran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB BBICIIErO 0Opa3o0-
Banwms — http://fgosvo.ru

denepanbHblii mopran «Poccuiickoe odopasoBanue» — http://www.edu.ru/

WNudopmanmonnas cuctema «EIMHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHblii IEHTp HHGOpMALIMOHHO-00pa3oBaTeNIbHBIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBIE OHOJINOTEeYHbIEe CHCTEMBbI M Pecypchl

DneKTpOHHO-0MOIMOTEYHAs cucrema «KoHcynpTanT CTYJEHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0uOIMoTeuHas cucrema «StudMed.ruy https://www.studmed.ru
HNHpopmanuoHHbIil pecypc 0M01M0TeKH 00pa30BaTEeIbHONM OPraHU3allul
Hayunas 6ubnuorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8.MaTepHaJIbHO'TeXHI/IquKOe o0ecrneueHue ANCIHUIIJINHBI
OcBoenue JUCHUITIIMHBI «MaTCpI/IaJIOBCI[eHI/Ie» npeamnojaracTt uCIoJab30BaHUC

aKaJeMUYECKUX ayJIUTOPHI, COOTBETCTBYIOIIUX JEHCTBYIONIUM CAaHUTAPHBIM U TPO-
THUBOIIO>KaPHBIM IIPABUJIAM U HOPMaM.

[Ipouee: paGouee MecTo mpenoAaBaTeisi, OCHAIIEHHOE KOMIIBIOTEPOM C JI0-
ctynoM B WHTepHeT; Mukpockomnsl metaorpadpuyeckue MUM-7; neun Harpesa-
TenbHbIe Tabopatopusie CHOJI-6,7/9 u np.; oOpasibl, MUKponuMdbl 1 000py10Ba-
HUE IS MX TOATOTOBKH; TBepaomep bpuuemns, TBepmomep PokBemma; pa3pbiBHAs
MamuHa P 0,5; kornep MasTHUKOBBIN; CTeH]T ¢ (POPMOBOUHOM CMEChIO; OETryHbI J1abo-
paTopHBIE JJIsl MPUTOTOBIIEHUST (POPMOBOYHOM CMECH; BECHI JIAOOPATOPHBIC TEXHUYE-
CKHE€ C KOMIUIEKTOM Pa3HOBECOB; KOTIEP JTa0OPaTOPHBIN I U3TOTOBJICHUS 00pa3IoB;
npubop IJsi CYIIKH 00pa3ioB U3 (HOPMOBOYHON cMecH; MpUOOp sl ONpeAeIICHUs
TBEPJOCTH; TIPUOOP ISl ONIPEIeTICHUsI Ta30MPOHUIIAEMOCTH; TUAPABIMUECKHI TTpecc;
MIEPEUYCHD HATJIATHBIX MTOCOOMH M TEXHUYECKUX CPEJICTB O0yUCHHUS ; KOMIUICKT TUTaKa-
TOB 1O METAJUIOBEJCHUIO M TEPMHUYECKOH 00pabOTKe, CTPOSHUIO M CBOWCTBAM Me-
TaJUTMYECKUX U HEMETALTMYCCKUX MAaTEpUAJIOB; alIbOOMBI MUKPOCTPYKTYP METAIJIOB
¥ METAJUTMYECKUX CIUIABOB; TAOOPATOPHBIE CTEH Bl OOPA3II0B U HATIISTHBIX MTOCOOMIA
Kadeaphl; CTaHAapTHBIC MIKAIBI 1300paxeHuit MUKpocTpyKTyp mo OCT 5639
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

[IporpamMmMHOe obecnieueHue:

QOyHKIIMOHAIBHOE

Ha3HAa4YCHUC

becmiatHoe mporpaMMHoOe
o0ecrieueHue

CcBUIKH

OducHbrii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanmonHas cu-

UBUNTU 19.04

https://ubuntu.com/

creMa https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com

ITouyTOBBIIT KJIUEHT

MozillaThunderbird

http://www.mozilla.org/ru/thunderbird

DailsI-MeHe IKep

FarManager

http://www.farmanager.com/download.php

Apxusarop

7Zip

http://www.7-zip.org/

I'paduueckuii penak-

GIMP (GNU Image Ma-

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8

TO nipulation Program S S
P P gram) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
9. OueHovHble cpeacTBA MO JUCHUIIIHHE
Macnopr
(¢oHaa OLIEHOYHBIX CPEACTB MO0 YUEOHOM TUCIUIIHHE
«MarepuanoBeaeHue»
[lepeueHnb KOMIIETEHIINH (2JIEMEHTOB KOMITETEHITUH ), GOPMUPYEMBIX B PE3YJib-
TaTe€ OCBOCHUS yUeOHON JUCIUTUIUHBI
WNHnukaTopsl
. Kontponupyemsie | Dtamnsl pop-
Ne | Kon @opMynHMpOBKa | TOCTHUKEHUHN .
. . TeMBbl y4eOHOM MHUPOBaHHUS
1/ | KOHTPOJIMPYEMOH | KOHTPOJIHPYEMOH | KOMIIETCHIIUH
., | JUCLHUILIUHBI, (cemectp
I | KOMIETEHINHA KOMIIETEHITUA (o peanuzyemoii
MIPAKTHKN U3Y4YEHHUS])
JMCIUILITHHE
1 | OIIK-7 OIIK-7. OIIK-7.1. Tema 1.
Cnocoben mpu- | [Ipumensier  co- | Kpucrammnyeckoe
MCHATb  COBpEC- | BDCMCHHEIC u | CTpOCHUEC MCTall-
MEHHBIE  9KOJIO- | Oe3omacHble Me- | JIOB.
THYHBIE W 0€3- | TOIBI paruo- Tema 2. 3
OTIaCHBIE METOMBI | HATBHOTO pc- | Kpucrammmsanus.
palMOHAIILHOTO | TIOJIb30BAHMUS Tema 3.
Crpoenune cmna-
HCTIONB3OBAHUS | CBIPBEBBIX pecyp- | -
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator

CBIPBEBBIX "
HEPTETHYECKHUX
pecypcoB B Ma-
IMHOCTPOCHHUH

COB B MaIlMHO-
CTPOCHHH.
OIIK-7.2.
[Ipumensier  co-
BpEMCHHBIC u
Oe3omacHble Me-
TOJBI paruo-
HaJILHOT'O HC-
MOJIL30BaHMS
HEPTETUYECKHUX
pecypcoB B Ma-
IIUHOCTPOEHUH

Tema 4.
dopMmupoBaHue
CTPYKTYpHI CILJIa-
BOB IIPU KpHUCTAJI-
JIU3ALMH.

Tema S.

VYopyras u mia-
CTUYeCKas ne-
dhopmarumu.

Tema 6.

Kene3o u cruiaBbl
Ha €ro OCHOBE.
Tema 7.

UyryHsl.

Tema 8.

Teopusa Ttepmuue-
CKOH  00paboTKH
CTaJIH.

Tema 9.
Texnonorus tep-
MUYeCKor oOpa-
00TKH.

Tema 10.
XUMHKO-
TepMuYecKas 00-
paboTka.

Tema 11.
Konctpyknnon-
Hble CTald W
CIUTaBBI.

Tema 12.
HNHcTpymeHnTanb-
Hble CTalu W
TBEP/IbIC CILJIABHI.
Tema 13.

Cranu u CIuIaBhbl €
0ocoObIMH  pU3H-
YECKUMU  CBOW-
CTBaMH.

Tema 14.

Tutan u criaBbl
Ha ero OCHOBE.
Tema 15.
AmomMyuHuH u
CIUIaBbl Ha €ro
OCHOBE.

Tema 16.

Menr m cruiaBbl
Ha €€ OCHOBE.

OIIK-12

OIIK-12.
Crocoben  obec-
IIEUNBATh TEXHO-

OIIK-12.1.
O0ecrieynBaet
TEXHOJIOTUYHOCTH

Tema 1.
Kpucrannnueckoe
CTpOEHHE MeTall-
JIOB.

13




JIOTHYHOCTH W3-
JIENIAA U TIpOLIEeC-
COB UX W3IrOTOB-
JIEHHS, YMETh
KOHTPOJIUPOBATh
COOJIFOZIEHUE TEX-
HOJIOTMYECKOM
JCITUTIUTHEI TIPU
HM3rOTOBJICHUHU
W30EIU  Mallu-
HOCTPOEHHUSI

u3leausT W Tpo-
LIECCOB HX H3rO-
TOBJICHUS.

OIIK-12.2.

YMeer  KOHTpO-
JIUPOBaTh COOJIIO-
JICHHEe TEXHOJIO-
TUYECKON JUCLH-
IUTMHBI [IPU U3TO-
TOBJICHUU  U3]e-
A MalIuHO-
CTpOCHHUSI.

Tema 2.
Kpucrannmzanus
Tema 3.
Crpoenue crua-
BOB.

Tema 4.
dopmMupoBaHUE
CTPYKTYPHI CILIa-
BOB IIPU KpUCTAaJI-
JU3aLHH.

Tema 5.

VYopyras u mna-
CTUYECKas Jie-
dhopmanuu.

Tema 6.

2Keines3o u criaBbl
Ha €ro OCHOBE.
Tema 7.

YyryHsl.

Tema 8.

Teopust Tepmuye-
CKO  00paboTKH
CTaJIH.

Tema 9.
Texnounorus Tep-
MUYECKON 00pa-
0O0TKH.

Tema 10.
XUMHKO-
TepMHUuecKas 00-
paboTka.

Tema 11.
KoHcTpykunon-
HBIE CTAJIA U
CIUIaBBI.

Tema 12.
HNHcTpymeHTab-
HBIE CTAJIA U
TBEp/bIE CILJIABHI.
Tema 13.

Cranu u craBsel €
0co0bIMU PU3H-
YECKUMH CBOM-
CTBaMH.

Tema 14.

Tutan u criaBbl
Ha €ro OCHOBE.
Tema 15.
AJNfoMUHUHN U
CIUUIaBBI HA €T0
OCHOBE.

Tema 16.

Menp u craBbl
Ha €€ OCHOBE.
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Iloka3aTenu u KPUTCPHUHA OLCHUBAHUA KOMHeTeHHHﬁ, OIIMCAaHHC IIKAJ OLICHUBAHUA

Kox I/IHIII/IKaTOpI:I
Ne | koHTpomMpye- JIOCTHIKCHHI [Tepeuens ma- KOHTpOJ‘II/Ipye}’\/IHe HaumenoBanue
N KOMIIETCHITNH HUPYEMBIX pe-  [TeMbl yueOHOH OIIEHOYHOTO

I/ | MOM KOMIIETEH- .

- (o peanM3yemMoii | 3yJIbTaTOB ITACITUILTAHBI cpencTaa
JTUCITUTIIINHE )

1 OIIK-7. OIIK-7.1. 3HATD: Tema 1, Bonpocsl  miis
Cnocoben mnpu- | [Ipumensier co- | coBpemennble | Tema 2, KOMOHHUPO-
MEHATh  COBpE- | BPEMEHHBIE u | 1 Oe3zomacHble | Tema 3, BaHHOIO KOH-
MEHHBIC JKOJIO- | Oe3omacHble Me- | MCTOIBI parmo- | Tema 4, Tpold  yCBOC-
rHYHBIE ¥ 0€3- | TOIBI pauyo- | HAIPHOTO  HC- Tema 5, HUS  TEOpeTH-
OIIACHDIE METOMBI | HATBHOTO Jic- | TOTB30BAHIS Tema 6, YEeCKOro Mare-
DAMOHATBHOTO | TIOJB30BAHMS ChIpbeBBIX Ma- | Tema 7, puana, 3aJaHus
UCIIOJIb30BAHUS | CBIPBEBBIX  pe- Tepuano B ma- | Tewma 8, no nabopatop-

muHOoCTpoeHnn | Tema 9, HBIM 3aHSTHSM,
CBIPBEBBIX U | CypcOB B MallH-
yMeThb: Tema 10, 9K3aMeH
SHEPreTHYECKUX | HOCTPOEHUH. ncronpzosars | Tema 11,
pecypeos B Ma- coBpeMenHbIe U | Tema 12,
[IMHOCTPOCHUHN 0e30macHble Tema 13,
MeToabl pauuo- | Tema 14,
HajapHOro  Hc- | Tema 15,
MOJIb30BaHMS Tema 16
CBIPBEBBIX  Ma-
TEpUAJIOB B Ma-
HIMHOCTPOSHUH
BJIA/I€Th:
HaBBIKAMH
MIPUMEHEHUSI
COBPEMEHHBIX U
0e30ImacHBIX
METOJOB palu-
OHAJIBLHOTO HC-
MOJIb30BaHUS
CBIPBEBBIX  Ma-
TEpUaAJIOB B Ma-
HTUHOCTPOEHUH
OIIK-7.2. 3HATh: Tema 1, Bompocer s
[Tpumenser coBpemeHHble | Tema 2, KOMOUHUPO-
coBpeMeHHble 1 | M Oezomachbie | Tema 3, BAaHHOTO  KOH-
0e30macHbIe MeToAbl panuo- | Tema 4, TPOJIE  yCBOE-
METOMbI paiuo- | HanmbHOro  uc- | Tema 5, HUS  TEOPETH-
HaJbHOTO  MC- | ITOJIL30BaHUS Tewma 6, YecKoro Mare-
MOJIb30BaHUS sHepreTuueckux | Tema 7, puana, 3aiaHus
SHEpreTuye- pecypcoB B Ma- | Tema 8, mo Jabopartop-
CKMX pecypcoB | ImHOCTpoeHuu | Tema 9, HBIM 3aHSTHSM,
B MAaIMHOCTPO- | YMETh: Tema 10, JK3aMEH
SHUU ucnoan3oBarh | Tema 11,
coBpeMeHHble U | Tema 12,
Oe3oImacHbIe Tema 13,
Metonbl paunuo- | Tema 14,
HajapHOro  Hc- | Tema 15,
MOJb30BAHUS Tema 16
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SHEPreTHYECKUX
peCypcoB B Ma-
[IMHOCTPOCHHUH
BJIAJETh:
HaBBIKAMH
HpI/IMeHeHI/ISI
COBPEMEHHBIX U
0€e30IacHBIX
METOJOB  palu-
OHAJIBHOTO  HC-

T10JIb30BAHUS
SHEPTEeTUYECKHUX
pecypcoB B Ma-
HIMHOCTPOCHUU
OIIK-12. OIIK-12.1. 3HATH: Tema 8§, Bompocsr st
Crocoben obec- | O6ecrnieunBaeT MeTonbl mpo- | Tema 9, KOMOWHHPO-
MME€YMBATh TEXHO- | TeXHOJIOIHY- IIeCCOB n3ro- | Tema 10 BaHHOI'O KOH-
JIOTUYHOCTb  M3- | gocTh m3zeus u | TOBJICHHS H3Jie- TpPOJdsl  ycBOe-
JeNii M IPOLEC- | pnopeccop  ux | THH HUS  TEOpEeTH-
COB UX HM3FOTOB- | porron o yMeTh: YEecKOoro Mare-
JICHHUS, YMETb o0ecrneunThb puana, 3aJaHus
KOHTPOJINPOBATh IIpaBUWJIbHOE no Jsaboparop-
coOnrofeHue MIPUMEHEHUE HBIM 3aHSTHUSM,
TEXHOJIOTHYe- MIPOLIECCOB  JIA 9K3aMeH
CKOM JTUCIUILIN- W3TOTOBIICHUS
Hbl TIPU  U3rO- n3aenni
TOBJICHUU MH3[e- BJIA/IETh:
JUW  MAaIIUHO- HaBBIKAMH
CTpOCHUS KOHTPOJS  TeX-
HOJIOTUYECKOTO
mpouecca
OIIK-12.2. 3HATh: Tema 1, Bompocer st
VMeer KOHTpo- | MeToabl KoH- | Tema 2, KOMOHHHPO-
JMPOBAThH co- | Tponst  cobmto- | Tema 3, BAaHHOIO  KOH-
OmroneHue  Tex- | AeHUs TexHouo- | Tema 4, TpOJIsL  yCBOE-
HOJIOTHYECKOI rudeckon guc- | Tema 5, HUS  TEOpPETHU-
JUCLUTLIAHEI uuIIMHel - 1pu | Tema 6, YEeCKOro Mare-
Opyd  W3roToBe- | u3rorosiaenun | Tema 7, puana, 3a1aHus
HUH u3nenuii | u3aenuil mamu- | Tema §, no mnabopartop-
MaIHHOCTPOE- HOCTPOEHHUS Tema 9, HBIM 3aHSITHUSIM,
HUSL. yMeThb: Tema 10, JK3aMEH
KoHTposnpo- | Tema 11,
BaTb coOmroge- | Tema 12,
HUe TexHojioru- | Tema 13,
yeckoro  mpo- | Tema 14,
necca npu u3ro- | Tema 15,
TOBJICHUHM u3je- | Tema 16,
o mammHo- | Tema 17,
CTPOECHUSA Tema 18
BJIA/IETh:
HaBBIKaMU
Hepas3pylIao-
LIET0 KOHTPOJIS
COOTBETCTBHS
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TOTOBOTO M37e-
st TpeOOBaHU-
AM  TEXHHYe-
CKOH JOKyMEH-
Talluu Ha W3Je-
e

3amaHus Mo Ja00pPaTOPHBIM 3AHATHAM:

JlabopaTopuasi pabdora Ne 1. OmnpeneneHue CTpPOEHUST METAVIOB U CIUIABOB METOJaMU
MaKpPOCKOIIUYECKOT0 aHaan3a (MaKkpoaHaln3):

Onucarh CyIHOCTh U Ha3HAYEHUE MAKPOCKOIIMYECKOI0 aHAIN3a (MaKpOaHaIu3a).

Onucarb METOAUKY UCCIIETOBAHMS U3JIOMOB METAJUIOB U CILJIABOB.

HccnenoBaTh 00pa3isl U3JI0MOB PA3JIMYHBIX CIUIABOB. BRIOpaTh OMH M3 HUX, CXEMAaTUYHO
3apUCOBATh €ro U JaTh 3aKitoueHue o popMe U pazMepax 3epHa, BHJIE pa3pyllIeHUs U MOPOKax Me-
Tajia.

Onucath METOAMKY MPUTOTOBICHUS MaKpOIUIH(OB.

3apucoBaTb MakKpOCTPYKTYpY Je(OPMUPOBAHHOIO U JIUTOrO METajula I0Cie TIyOOKOIro
TpaBJICHUA. YKa3aTh COCTaB PEAKTUBA U 0XapaKTePU30BaTh MAKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYpy 00pa3IoB MOCIe MOBEPXHOCTHOTO TPABJICHHUS. YKa3aTh COCTaB
pEaKTHBa U 0XapaKTepU30BaTh MAKPOCTPYKTYPY.

BrIgBUTE XUMHUUYECKYIO HEOJHOPOIHOCTD (JIMKBAIMIO) cephl 1o MeTtoay baymana. [Tomyuen-
HBI CEpHBII OTMEYaTOK MPUKJIEUTh B TETPaJb W JaTh 3aKIIOUYEHHE O XapaKTepe pacrpeiesieHus
cepbl B cranu. IlpuBectu cocraB peakTHBa U XMUMHUYECKUE PEAKLUHU, MPOUCXOMAIIUE B IPOLECCEe
HCCJICTOBAHMS.

JlabopaTopHas pabora Ne 2. OnpeneneHue CTpyKTypbl MarepuaioB METOAAMU MUKPOCKO-
MAYECKOT0 aHaau3a (MUKpOAHAIH3).

Onucarh Ha3HAUYEHUE MUKPOCKOMTUYECKOT0 aHAINM3a (MUKPOAHAIIN3a).

Onucarb METOAUKY IPUTOTOBJICHUS U TPABJIECHUS MUKPOLLIU(OB.

3apucoBaTh CX€My OTPa)KEHUS JIy4eld OT MOJIMPOBAaHHOW M IPOTPABIEHHOW MOBEPXHOCTH
MeTaa.

N3y4uTh yCTPOWCTBO U MPUHIMI PAOOTHI METAJUIOrpahUueCcKOro MUKPOCKOIIA.

3apucoBaTh ONTHYECKYIO cxeMy Mukpockorna MUM-7.

HccnenoBaTh Ha MeTauiorpagMueckoM MHKPOCKONE MHUKpPOLUIH( 10 TpaBieHHs. 3apuco-
BatTh ero B kBajipaTe 30%30 MM U 1aTh 3aKJIFOYEHHUE O KaYECTBE MPUTOTOBJICHUSI MUKPOILTH(]A.

HccnenoBaTh Ha MUKPOCKOIE MUKPOILIU( MOCIE TpaBieHUs. 3apucoBaTh €ro CTPYKTYpy B
kBazpare 30%30 MM U J1aTh 3aKJIFOUEHUE O KayecTBE TpaBiieHUs: MuKpouumda. Onucars Gpopmy u
pasmep 3epeH, J1e(eKThl BHYTPEHHET0 CTPOEHHsI MeTallla (€CIIM OHU MPUCYTCTBYIOT B METAJLIE).

Onpenenuth YCTAaHOBJIEHHOE Ha MHUKPOCKOIE YBEIMYEHHE (IOJIB3YSCh CIPABOYHON TaOu-
1eil) ¥ 3amMcaTh ero NoJ CXeMaMu MUKPOILIH(OB.

JlabopaTopnasi padora Ne 3. Kpucrannuzanus u ee BIUSHUE HA CTPYKTYpY U CBOICTBA Me-

TaJa.

N3yunTh yCTpOWCTBO OMOJIOrMUYECKOT0 MUKPOCKOIA U paboTy Ha HEM.

HavepTuth 1 onucath ONTHYECKYIO CXEMY OMOJIOTrHYECKOr0 MUKPOCKOTIA.

IIpocMoTpeTh Ha OMOJIOTHYECKOM MHKPOCKOIIE MPOIecC KPUCTAJUIM3ALUHN KaIuld pacTBOpa
COJIH.

Onwucats npouecc KpUCTAIIN3ALUN COIH.

3apucoBaTh CTPOEHHE 3aTBEP/IEBAIOIIEH KallJId pacTBOpa COJIM C COOTBETCTBYIOIIMMU TOSIC-
HEHHSIMU.

N3yunTh moa. MUKPOCKOTIOM cTpoeHue yuctor meau u jatyHu (60% Cu, pemerka ['IK;
40% Zn, pemetka I'TIY) u cxemarnuecku u300pa3uTh CTPYKTYPHI.
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JlaGopaTopHas pabdora Ne 4. BrnusHue miacTudeckoi aedopmariuu Ha CTPYKTYPY U CBOM-
CTBa METAJUTMYECKUX CILIABOB

N3mepuTth BbICOTY 00pa3iioB 10 nedopmaiuu.

BreimonmHuTh 0caaky oopasios.

W3meputs BbICOTY 00pa3IoB mocie 1ehopMaIuy.

Onpenenutsb creneHb aedopmanuu o0Opasios &, %o.

3aMepuTh TBEpAOCTh 00pa3ioB. [lody4yeHHbIC JaHHBIC 3aHECTH B TaOJI.

[To mony4eHHBIM JaHHBIM MTOCTPOUTH TPAPUK U3MEHEHUS TBEPAOCTH MaTepuaja OT CTCIICHH
nedopmaruun HB = f(€). Caenatb BBIBOJI O BIMSIHUM CTETICHH JIeOpMaIlMi Ha TBEPOCTh METAILJIOB.

W3y4nTh 1 3apucoBaTh CTPYKTYpPY 00pa3IOB MMOCIIE PA3IMYHBIX CTETICHEH Ae(opmarum.

JlabopaTopnasi padora Ne 5. MukpocTpyKTypa yriepoAauCThIX CTajlell B paBHOBECHOM CO-
CTOSIHUH.

N3y4nTh MUKPOCTPYKTYPY YIVIEPOAMCTBIX CTAJIEH B PABHOBECHOM COCTOSIHUU.

Cxemaruyecku 3apHcoBaTh HAOJIIOAAEMYyI0 B MUKPOCKOI MHKPOCTPYKTYPY B KBajpaTax
30%30 mMM.

Onpenenuts 10 MUKPOCTPYKTYpPE C IOMOILBIO NIPaBUIa OTPE3KOB COJEpPKaHUE YIilepoJa B
Ka)K70M 00pasiie cTajm.

[Ton xaxapIM PUCYHKOM YKa3aTh MHKPOCTPYKTYpY, COJEpXaHue yrieponaa, ¢a3oBblil co-
CTaB, NPEATNIOIAraeMyI0 MapKy CTalld, €€ KJIacc.

N3 cnpaBouHOM TaOIUIIBI BBIITUCATh MEXAHUYECKUE CBOMCTBA JJIS MCCIIEyEMbIX MapOK CTa-
JIei ¥ IOCTPOUTH TPaPHUUECKYIO 3aBUCUMOCTh «MeXaHNIeCKnue CBOMCTBA - COAECpPIKaHUE YIIIEPOIay.

Jladoparopnasi padora Ne 6. CtpoeHue u CBOICTBA UYT'YHOB.

N3y4uTh Mo MUKPOCKOIIOM MHKPOCTPYKTYpY O€JIOro 4yryHa M 3apucoBaTh €€ B KBaJpaTe
30%30 mM. YKa3aTh CTPYKTYpY U CTPYKTYPHBII KJ1acc 3apUCOBAHHOTO YyT'yHa.

N3y4uTh 1Mo MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPBIX, BEICOKOIIPOUHBIX M KOBKHX YyI'YHOB
70 ¥ mocnie TpaBierus. Ha Mukponumndax 1o TpaBieHus onpenenuts GopMy rpaguTHBIX BKITIOYE-
HUI 1 BUJ 4yryHa. Ha mMukponnmdax mocie TpaBiIeHHUS UCCIEI0BaTh CTPOCHHE METATHUECKON
OCHOBBI U OIPEJEIIUTh MAPKy YyryHa. Pe3yibpTarsl HccieqoBaHUI MPEACTaBUTh B BUJIE PUCYHKOB
(xBagpatel 30%30 Mm).

Kpatko omucarb criocoObI OTYYEHHUsT CEPOTO, BEBICOKOTIPOYHOTO ¥ KOBKOTO YyT'YHOB.

JlabopaTopnas pa6ora Ne 7. MUkpocTpyKTypa JISTUPOBAaHHBIX CTajiell B PABHOBECHOM CO-
CTOSIHUH.
N3yunth cTpoeHME cTanel Mo MUKPOCKOIIOM.
Cxemaruyecku 3apucoBaTh HabI0AaeMble CTPYKTYphI B kBajparax 30x30 mm.
C nmomouipio AMarpaMM ONpPEeIUTh KIIacC U3y4aeMbIX CTajiei.
Ilon xaxabIM PUCYHKOM HamucaTb MapKy CTalM, €€ XUMHYECKHH COCTaB, CTPYKTypy U
CTPYKTYPHBIH KJ1acc

JlabopaTopnas padora Ne 8. Hopmanuzanus yriepoaucToi cTai.

3anucaTh MapKy cTajiu B rpady 2 mpoTOKOIIA.

W3meputs 00pa3nbl MpH MOMOINM INTAHTEHIMPKYJS W Pe3yJIbTaThl 3aMepa 3allUChIBaTh B
rpagy 3.

Omnpenenuth TBepaocTh HB 00pa3ioB B HCXOJHOM COCTOSHUHM M MOJyYSHHBIE PE3yIbTAThI
TBEPJIOCTH 3amucath B rpady 4.

BoinonHuTh HOpMaIU3aLKI0 00pa3loB U ONPEAETUTh TBEPJOCTh YIIEPOAUCTOM CTaIH MOCie
HOPMaJTU3aIHH.

Omnpenenuthy TeMIepaTypy HOPMAIIM3AIlUU CTAJM, TTOJNB3YSICh HIKHEH YacThIO TUArpaMMBI
JKEJIE30-LIEMEHTHT.

JInst cpeHeyrJIepOIUCThIX JTOIBTEKTOMIHBIX cTanedl (ctamu mapok 40-65) temmeparypa
HopManu3anuu Beioupaercst Ha 30-50°C Boeime muaun GS, T. e. Acs+(30-50°C), mis BeICOKOYTIIE-

18



POIUCTHIX 3a’BTEKTOUIHBIX cTaieit (Y9-Y12) temneparypa Ha 30-50 °C Beime nuauu SE, T. e.
Acm+ (30-50°C).

Temnepatypy HOpMaIM3alUK 3anucaTh B rpady 5.

Omnpenenuts 00ILIYI0 MPOAODKUTENFHOCTh HarpeBa M BBIJCPKKU 00pasnoB u3 pacuera 1,5
MUH Ha 1 MM MameTpa WiM TONuHbI o0pa3ua. Pe3ynbraThl 3anucats B rpady 6.

OO0pa31pl MOMECTHUTD B 1€4b, HATPETYIO JI0 TEMIEpaTypbl HOPMAaJIH3AIMK Ul CTAJIN JaHHOM
MapKH, KaK MOKa3aHO Ha PUC. 2, U BbIIEPKATh B €4 Tpedyemoe Bpemsl.

W3Bneus 00pa3mbl MOCIEAOBATENFHO OJMH 3 JIPYTUM U3 NeUd M OXJIAJUTh MX Ha CIOKOM-
HOM BO3JIyXe.

3auncTuTh 00a Topia 0O6pas3oB Ha NUIM(OBATEHON IIKYPKE.

Onpenenuts TBEPIOCTh HOPMAIM30BaHHBIX 00pa3loB. Pe3ynbTaThl U3MEpEeHUN TBEPAOCTU
3aHecT B rpady 7.

N300pa3uth rpaduyecku pexuM HOpMaiHu3alid B KOOpIMHATaX TEMIIEpaTypa - BpeMs
Harpesa.

W3yuuth CTpYKTYphl HCCIEAYEMBIX CTaJlel 10 U MOcie TepMHuecKoil oOpaboTku. 3apuco-
BaTh CTPYKTYpHI B kBajgpaTax 30x30mm.

JlabopaTopnasi pabora Ne 9. MUKpOCTpyKTypa IIBETHBIX CILIABOB.

Onpenenuth XUMHUYECKUNA COCTaB I[BETHBIX criaBoB naTyHu JI60, 6ponssl bpC30, aropa-
momunus {1 u cunmymuna AJI2.

N300pas3uth quarpammsl coctosuus cucrem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax cOCTOSIHMSI CUCTEM yKa3aThb COOTBETCTBYIOIIME KOHLEHTpALMU CILIaBOB,
OTIPEIeNIUTh UX CTPYKTYPHBII cOCTaB B paBHOBeCHOM cocTosiHuu npu 20°C 1 yKa3aTh TeMIepaTypbl
KPUTUYECKHUX TOYEK.

W3yunth MUKPOCTPYKTYpPY IIBETHBIX ciuiaBoB JaTyHu JI60, 6ponssr bpC30, aropamoMunus
1 (3aKkaneHHOTO U UCKYCCTBEHHO COCTApEHHOr0) U cuinymuHa AJI2.

CxemaTHuecKu 3apucOBaTh HaOIOJIaeMble CTPYKTYpHI ciiaBoB B kBaapartax (30x30 mm).
[Tox xaxapIM PUCYHKOM YKa3aTh MAapKy CILJIaBa, XUMUYECKUNA COCTaB U TUII AHArpaMMBbl COCTOSHUS,
K KOTOPOMY OH OTHOCHUTCSI.

VYka3aTb, Kaku€ U3 U3YYEHHBIX CIUIABOB YIPOYHSIOTCS TepMooOpaboTkoil. OTBET 000CHO-
BaTh.

Kpurepuu u mikana OLeHMBaHMS IO OLEHOYHOMY CPEACTBY —
3a0anusi o 1aO0PAMOPHLIM 3AHAMUAM

[Ixama onieHnBaHus

Kpurepuii onieHuBanust
(uHTEpBaN OANITIOB) PHTEp H

5 3aaHue BBHIMOJTHEHO HA BBICOKOM YpPOBHE (CTYIEHT B IOJIHOM OOBEMe
OCBETHJI pacCMaTpUBAEMYIO MMPOOIEMATUKY, IPUBEI ApTyMEHTHI B MOJIb3Y
CBOMX CYXKIEHHUH, BIajeeT NMPO(HILHBIM TOHATUHHBIM (KaTeropuaib-
HBIM) aNnapaToM U T.11.)

4 3aaHue BBIIIOJIHEHO Ha CPEJHEM YPOBHE (CTYAEHT B II€JIOM OCBETHII
paccMaTpuBaeMylo MpoOIeMaTHKY, MPUBEN apryMEHTHI B MOJb3y CBOMX
CYXKIEHHH, TOMMYCTUB HEKOTOPhIE HETOYHOCTH U T.11.)

3 33.IIaHI/IC BBIITOJIHCHO HAa HU3KOM YPOBHC (CTYILCHT A0IMYCTUII CYHICCTBCH-
HBIC HECTOUYHOCTH, U3JIOKHUII MaT€pHail C OHII/I6KaMI/I, HE BJIaACCT B AOCTA-
TOYHOM CTETICHH l'IpO(I)I/IJ'IBHLIM KaTCrOpHAJIbHBIM allllapaToM U T.H.)

2 3azaHre BBINOJHEHO HAa HEYJIOBJIECTBOPUTEIIBHOM YPOBHE WJIM HE MPEI-
CTaBJICH (CTYJEHT HE TOTOB, HE BHITIOTHIII 33JJaHUE U T.11.)

3ananue Ui NPAKTUHYECKUX 3aHATHI

3aunarue 1. Kpucrammueckoe ctpoeHne MeTauioB. 3agada 1. 3agayga 2.
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3azaHue: OCBOMTH IIPOLECC 3aTBEPACBAHMS KPUCTAJUIMYECKUX BEILECTB U YCTAHOBUTH B3au-

MOCBSI3b MEX/1Y CTPYKTYPOM CIUTKA U YCIOBUSAMU IIPOLECCA KPUCTAIUIU3ALINH.
KonTponbHbIe BOTPOCHI

1. Yro Takoe ¢azoBoe npespauienue? [IpuBeanre npumepsl.

2. OObscHuTe, nodeMy (a3oBoe NpeBpalleHUe KPUCTALUIMYECKUX TEJI COINPOBOXKAACTCS
TeroBbIM 3¢ dexrom? [IpuBenute mpuMepsl.

3. Hapucyiite KpuBYI0O OXJIQXJI€HHs M Harpesa Juis KpUCTALIMYECKOr0 U aMOp(HOro Belle-
CTBaA.

4. Hapucyiite u 0OBACHUTE CXE€MYy HM3MEHEHHs CBOOOJHON SHEPrMM YUCTOrO MeETajula B
TBEP/OM U JKUJKOM COCTOSIHUSIX U 3aBUCUMOCTH OT TEMIIEPATYPBI.

5. UeM 00BsACHSETCA pa3uyle MEXy TeMIepaTypoi IUIaBIeHUs U TEMIIEPATypOi KpUCTal-
au3auun?

6. HazoBuTe OCHOBHBIE TapaMeTpPbl IPOLECCa KPUCTAUIU3ALHH.

7. OOBACHUTE CBSI3b MEXAY UYMCIIOM LIEHTPOB KPUCTAJUIM3ALMH, JIUHEHHON CKOPOCTBIO MX
pocTa U BEJIMYMHOMU 3€pHa.

8. Hapucyiite 1 00bsCHUTE CXeMy BIMSHUS MEPEOXJIAKICHHUS HA YUCIIO LIEHTPOB KPUCTAJI-
JM3alUU U CKOPOCTh POCTa KPUCTAJIOB.

9. [lepeuncnure GaxTopsl, CHOCOOCTBYIOLINE TIEPEOXIIAKICHUIO METAJIIOB.

10. [aiiTe MOHATHE O KPUTHUYECKOM PaJMyCe 3apo/ibllia TBEpAOH (a3bl.

11. aiiTe moHSTHE O TOMOT€HHOM MEXaHHM3ME 3apOKICHUS TBEPIOH (ha3bl.

12. laiiTe MOHATHE O FETEPOr€HHOM MEXaHU3ME 3apOKACHUS TBEPAOH (a3bl.

13. Hapucyiite u 00bsICHUTE 30HAJIBHOE CTPOCHUE METAININYECKOTO CIUTKA.

14. Tlepeuncnure JOCTOMHCTBA U HEIOCTATKU CIUTKA C Pa3BUTOM 30HOM CTOIOYATBIX KpU-
crayuioB. HazoBuTte (hakTopsl, ClIOCOOCTBYIOIMINE PAa3BUTHIO 30HBI CTOJIOUATHIX KPUCTAJIIOB.

15. Ilepeuncaure JOCTOMHCTBA U HEJOCTAaTKU CIUTKA C PA3BUTON 30HOW PABHOOCHBIX KpPH-
CTaJIJIOB.

3ansrue 2. [Inactuueckas nedopmarusi, peKpUCTAIUIN3ALUS U MEXaHUYECKHE CBOMCTB. 3a-
nmada 3. 3amaua 4.

3amaHue: U3yYUTh BIMSHHUE XOJOAHOHM IUIACTHYECKOW NeOopMaluu Ha CTPYKTYpPY M CBOM-
CTBa METAJUIOB.

KoHTpoIibHBIE BOITPOCHI

1. Yro Takoe ynpyras aepopmaiiusi METAIJIOB U CIJIaBOB?

2. duznyeckue METObI ONpeeNieHUs yIpyrou nedopmaiuu.

3. CTpyKTypHO-4yBCTBHUTEIbHbIE U HEUYBCTBUTEJIbHbIE XapaKTEPUCTHKU YHPYro nedop-
MAalHH.

4. Yro Takoe ruiactTuueckas jedopmanys METauIOB U CILUIaBOB?

5. luarpamMma HampspKeHue - eopMans Ui MIIACTUYHBIX U XPYIKHUX METaJUIOB.

6. XapakTepuCTHKH MJIACTUYECKOHN nedopManuu Ajsl IIIACTUYHBIX U XPYIKUX MaTepHalIOB.

7. Kak npoucxoaut miactudeckas nedopmaiys B MOHO- ¥ OJUKPHUCTAILIAX ?

8. Texcrypa n1eopMHUPOBAHHBIX MaTEPHUAJIOB.

9. Yo Takoe AMCIOKAIMS U MJIOTHOCTh TUCIOKALUN?

KakoBa mioTHOCTB AUCIOKAINI B OTOXKEHHBIX M HAaKJIETIaHHBIX 0Opa3iax?

10. ®uznueckas CynHOCTh HAKJIEMNa.

11. Kak Bausier Hakien Ha (U3NYECKUE, XUMHUECKHE M MEXaHWYECKHE XapaKTepUCTHKH
HaKJIENaHHOro MaTepuana’?

12. OTOBIX U MOJMUTOHU3AINA.

13. U3meHeHue CTpyKTYphl, PU3NUECKUX, XUMUUYECKUX U MEXaHUYECKHX CBOMCTB METAJJIOB
U CIUIaBOB.

14. IlepBryHas peKpUCTAUIA3aLUs METAIOB U CILJIaBOB.

15. U3menenune pu3nyeckux, XMMHUUECKUX U MEXaHUYECKHX CBOMCTB METAJIJIOB U CIIJIABOB.

16. BropuuHast pekpucTaUIU3alns METAJJIOB U CILJIABOB.

17. Kak Biuser BTOpUYHAs PEKPUCTAIIM3ALUs HA W3MEHEHUE MEXaHMYECKHX CBOMCTB
HAaKJICTIAHHBIX MaTEPHUAIIOB.
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18. Kputnueckas crenenp neopmanuu.
19. XononHas u ropsiuasi 00paboTka MeTaJlIoB U criiaBoB. O01acTH MPUMEHEHUS!.

3ansatue 3. PopmupoBaHHE CTPYKTYpHl NpU KpucTau3anuu. das3pl B METAUIMYECKHX

craBax. [IpaBwmiio da3 wim 3akoH ['n66ca. [IpaBmiio orpeskos. 3amaya 5. 3agaya 6.

3ananue: mpruoOpecTH HABBIKK B M3YYCHUH CIIABOB C IIOMOIIBIO THArPaMM COCTOSIHUS.
KoHTpoJibHBIE BOITPOCHI

1. Yro Ha3bIBaeTCS METAJUIMYECKUM CIIJIABOM?

2. Uto takoe komrnoHeHTt? - aza?

3. Kakoe cocTosiHuE cIiiaBa Ha3bIBa€TCsl PABHOBECHBIM?

4. Yto Ha3bIBae€TCS TBEPIBIM PACTBOPOM? - XMMHUUYECKHUM COCIUHEHUEM? - T€TEPOreHHOU

CTPYKTYpOil?

5. Kakumu OBbIBAIOT TBEPbIC PACTBOPHI?

6. UTo o3HayaeT TBEpA0E paCTBOPHOE YIPOYHEHHUE U B YEM €I0 IPUUUHBI?

7. AnarpaMMbl COCTOSIHUS IBYXKOMIIOHEHTHBIX CILIABOB.

8. UTto Takoe auarpaMma CoCTOSTHUSA?

9. Kakue To4KM Ha3bIBAKOT KPUTUUECKUMHU?

10. YTo Takoe TepMUUECKHI aHAIN3, KAKOBA €T0 CBSI3b C AMarpaMMOI COCTOSIHUSI CIIJIaBOB?
11. KakoBa npakTuyeckas METOAMKA ITOCTPOCHHUS TUAarpaMM COCTOSIHUS CILJIABOB?

12. Chopmynupyiite nmpaBuio ¢as.

13. Yto mo3BosieT onpeaensaTh NpaBuio OTPE3KOB?

14. Meroauka npuMeHEHUsI METOAa OTPE3KOB.

15. Kakue Buabpl HOHBapUAHTHBIX (PA30BBIX peaKlUii BaM U3BECTHBI?

16. Kakoe mpeBpalieHle Ha3bIBAETCS] IBTEKTUYECKUM (SBTEKTOUIHBIM, MEPUTEKTHUECKUM,

nepuTekTouaHbIM)? [IpuBecTH cxeMy 3TOi peakuu.

17. Kakue TMHUM HA3bIBAIOTCS JTUHUSAMHU JIUKBUIYC U COJIUTYC?
18. B ueM oTnuune CTpyKTYypHOI TuarpaMmsel OT (a3zoBoii?

3anarue 4. XKeneso u ero cmiasbl. CIuiaBel CUCTEMEI JKEJIE30 — YTICPOU. I[I/Ial"paMMa CO-

CTOSHHUSA JKEJIE30 — [IEMEHTUT. 3aada 7. 3amada 8.

3a,Z[aHI/IGI HU3YUYUTb (I)a3OB]':>Ie U CTPYKTYPHBIC ITPEBpAICHNAA, Ha6J'IIOI[aeMLIe IIpU pa3JIMIHBIX

TEMIICpATypax B KECIC30YTIICPOANCTLIX CIlJIaBaXx.

KoHTponbHbIe BOIPOCH
. HazoBuTte ocHoBHBIE (ha3bl B cucteme Fe —FesC.
. HazoBuTe rereporennsie cTpykTypsl B cucteme Fe —FesC.
. Kax BBITTIAAT 1107 MUKPOCKOTIOM T€TepOreHHbIE CTPYKTYpPHI B cucteme Fe —FesC?
. Uto Ha3bIBaeTcs peppuUTOM (ayCTEHUTOM, LIEMEHTUTOM, EPIUTOM, JeaeOypuToM)?
. KakoBBI UX OCHOBHBIE MEXaHHYECKHE CBOMCTBA?
. HazoBuTe HOHBapuaHTHbIE MpeBpalleHus B cucteme Fe —FesC.
. IlokaxuTe UX HA TUArpaMMe ¥ 3aIHIINTe UX (Ha30BbIC PEaKIUH.
. laiiTe onpeneneHye 4yryHos.
9. Uem OHM OTIMYAIOTCS 110 MEXAaHHUYECKHM U TEXHOJIOTHYECKHM CBOMCTBaM?
10. YkaxxuTe paBHOBECHOE CTPYKTYPHOE COCTOSTHHE NPU HOPMAaJIbHON TemIeparype J03B-

03N LN kW~

TEKTOMJIHOM (3a9BTEKTOUTHOM, IBTEKTOUIHON) CTAIIH.

11. Vkaxure PaBHOBECHOC CTPYKTYPHOC COCTOSAHUC IIPU HOpMEU'ILHOfI TEMIICPATYpPEC 03B~

TEKTHYECKOTO (IBTEKTUUYECKOTO, 3a9BTEKTUYECKOT0) YyTyHA.

Heu?

12. Kak 3aBHCST MEXaHHYECKHE CBOICTBA yI‘J'ICpOI[I/ICTOI‘/i CTaJIn OT COACPIKAHUSA YTJICPOda B

13. B uém 3axirodaercs OTIMYHUE HEMEHTUTA IEPBUYHOIO, BTOPUYHOTO U TPETUYHOTO?
14. Kakue cymecTByrOT BUABI KJIacCU(PUKAIINIA cTaTn?
15. Kak kinaccupuuupyroTcs cTalny o Ha3HaueHHUIo?

3ansTue 5. J[uarpaMma COCTOSIHUS JKE€JI€30 — YIIIepo] — JIETUPYIOLIMHA JIEMEHT.
3aaHue: U3y4uTh BIUSHUE JIETHPOBAHUSI HA CTPYKTYPY CTaJId B PaBHOBECHOM COCTOSIHUU.
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KonTponbHbIE BOTPOCH
. Uro Takoe nerupytourue neMeHTsI? Kakue ¢aszpr onn 06pa3yror B crasisax?
. Kak BnusoT erupyromue 371eMeHThI Ha TouMopdu3M xeme3a?
. [IpuBeuTe CTPYKTYpY U CBOIMCTBA JIETHPOBAHHOTO (heppUTa U AyCTCHHTA.
. HazoBuTe xapOumHas ¢a3y B JJETHPOBAaHHBIX CTaJIAX.
. Kakue nnrepmeTamiuinbie COEIMHEHUS B JISTUPOBAHHBIX CTANISIX?
. [IpuBeuTe CTPYKTYpPHBIE KIACChI JIETHPOBAHHBIX CTAJICH B YCIOBHIX PABHOBECHSI
. Ha xakue rpynmsl genstcst Kapouisl, 00pa3yrommecs B IETUPOBAHHBIX CTANAX?.
. Onumure, KaKue JIEMEHTBI CITIOCOOCTBYIOT 00pa30BaHUIO0 (PEPPUTHBIX CTaICH?
9. OnumuTe Kakue 3JIEMEHTHI CIIOCOOCTBYIOT 00Pa30BaHHIO AYCTCHUTHBIX CTaICH?
10. Kakoe BiIHsTHUE OKA3bIBAIOT JICTUPYIOIINE AJIEMEHTHI Ha SBTCKTOMIHYIO KOHIICHTPAIIHIO
U TIPE/ICNIbHYIO0 PACTBOPUMOCTD YIJIEpO/ia B AyCTEHUTE?
11. OnumuTe o1 BIUSHAEM KaKHX 3JIEMEHTOB 00pa3yroTCs CTaju Jiee0ypuTHOTO Kitacca?
12. IlpuBenuTe KiIaccu(pUKALNIO JTETHPOBAHHBIX CTANEH 1O HA3HAUYCHUIO
13. Kakue cTanu Ha3bpIBalOTCs JerupoBaHHbIMU? Llens nerupoBanus.
14. OnuiuTe, 4TO TaKOE MOCTOSIHHBIE TPUMECH U JIETUPYIOIINUE SJIEMEHTHI B CTAISIX .
15. B xakoM BHi€ HAXOASTCS JETUPYIOIIUE AIEMEHTHI B CTAIISIX?

03N LN kAW

3ansrue 6. Teopus u npaxkTHka TepMuueckoil 06padbotku. CocraBieHre MapLIIPYTHOH Tex-
HOJIOTHHM W3TOTOBJICHHS JeTanu. Ha3zHaueHue Temrmeparypbl HarpeBa M croco0a OXJIaKICHHS.
Onpenenenue npoaoKUTENLHOCTH HarpeBa. [IpeBpamienue npu Harpese. 3agada 11. IIpeBpare-
HUeE TIpH oxJaxkaeHuu. 3anaya 12. [IpeBpamenne npu ornycke. 3agaya 13.

KoHTtposbHbIe BOIPOCH

1. KakoBa uenb Tepmuueckoil 00paboTku ctanu?

2 B uém 3axmouaercs TO cTaiv U KaKUMHU TPeMsi OCHOBHBIMHU ITapaMeTpaMH XapaKTepu3y-
ercs e€ pexxum?

3 Ha3zoBute 4yeThlpe OCHOBHBIX NpeBpalieHus, nporekatomue npu TO.

4. Kakue n3 HUX UMEIOT 11U y3NOHHBIN, a TAK)KE CABUTOBBIA XapakTep?

5. Kak o603HavaroTcs kpuruyeckue Touky (auHum) npu TO crann?

6. M3 kakux JBYX DJIEMEHTapHBIX MTPOLIECCOB CKJIAIBIBAIOTCS MpeBpalieHnus A<«>11?

7 UTo mOHMMAaeTCs IO/ HACJEACTBEHHBIM 36pHOM ayCTEHUTA; KAKUM OHO OBIBAaeT U OT YEro
3aBUCHUT?

8. OOBACHUTE CMBICI MOHATHI HaYaIbHOE U IEHCTBUTENILHOE 3€PHO ayCTEHUTA.

9. HazoBute npoaykThl 1u¢Gy3HOHHOTO IPEeBpaleHNs ayCTeHUTA.

10. Kakue npumepHble 3Hau€HUs1 TBEPJOCTU UMEIOT MEPIIUT, COPOUT U TPOCTUT cTaiu 45 u
yeM 00yCJIOBJIeHa 3Ta pa3HULA?

11. Kakoit napamerp TO cnenyetr usmeHsTh, 4TOOBI OTyYaTh B CTAJIU pa3Hble BUABI (heppu-
To-ieMeHTuTHBIX cmeceit (I1,C,T)?

12. YTo Takoe KpUTHYECKasi CKOPOCTh 3aKaIKu?

13. Kpatko oxapakTepu3yiTe aTOMHBIM MEXaHU3M MapTEHCUTHOTO MTPEBPALLEHUS.

14. Yto npencrasisieT coO0i MapTEHCUT?

15. OxapakTepu3yiTe KpUCTAUIMYECKYIO PEHIETKY MapTEHCHTA.

16. Ha30BUTE OCHOBHBIE MEXAHUYECKUE CBOMCTBA MAPTEHCUTA.

17. Iloyuemy Bcerja mpu 3aKajlke CTaTM HAa MApTEHCUT CHUJIBHO IOBBIIAETCS TBEPAOCTH U
MIPOYHOCTH?

3anstue 7. Tepmuyeckas o6paboTka neraneit mammH. 3agaqa 15
3aanue: Ha3HAYUTH TEMIIEpaTyphl HArpeBa U CIIOCO0 OXJIAXKACHUSI, U300pa3uTh CXEMBI pe-
KNUMOB
KoHTpoiibHbIE BOTPOCHI
1. Uto Ha3bIBaeTCA 3aKAIKOM CTamu?
2. Kakast ckopoCTh Ha3bIBAETCSI KPUTHUYECKON CKOPOCTHIO 3aKAJIKH?
3. Kakyro cTpyKTypy UMEeT JOIBTEKTOUIHAS CTAIh ITOCIIE 3aKAIKH MPH Voxi>V «p?
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4. Kak onpeaenuTh TEMIIEPATYPY 3aKAIKHA JOIBTEKTOUIHOM, SBTEKTOUIHON U 3a3BTEKTOU/I-
HOM cTayien?

5. Kak Bnuser Ha TBEpJOCTh 3aKAJICHHOM CTalu, YBEIMYEHUE KOJIMYECTBA yIJIepoja B CTa-
?

6. Kakoe cTpoeHne uMeeT MapTEeHCUT O] MUKPOCKOIIOM?

7. Crans Y12, remneparypa HarpeBa Aci+ (30...50)°C. Kakas chopmupyercs cTpyKTypa
MIpH 3aKaJike?

8. Uto Takoe MapTEHCUT?

9. Kakue cranu TpeOyrOT MOJIHON, HEMOJIHOM 3aKaJIKH ?

10. Crans 50, Temmneparypa HarpeBa Aci— Acs, Voxn >Vip Kakas popmupyercs ctpykrypa?

11. Kakyro cTpykrypy umeer craib Y 12 mocie HenosHo# 3akainku Ipu Voxi> Vip . Kakad

dbopmupyercs cTpykTypa?
12. B xakoii cpefie OXJIaXAAr0TCs YIIIEPOAUCTBIE U JIESTMPOBAaHHBIE CTAJIM HA MAPTEHCUT?
13. Yrto Ha3pIBaeTCs COPOUTOM, TPOOCTUTOM?
14. Yro HazbIBaeTcs GeppUTOM, ayCTEHUTOM, IEMEHTUTOM, MAPTEHCUTOM?
15. KakoB MexaHU3M 3BTEKTOUIHOTO, MAPTEHCUTHOTO TIPEBpaALICHUI?
16. Yem oTiMuaroTcs CTPYKTYphI IIEpIIUTa, cOpoUTa u TpoocTuTa?
17. Ha3oBuTEe OCOOEHHOCTH MapTEHCUTHOTO IIPEBPAICHUS?
18. KakoBa npupo/ia BBICOKOH TBEpJOCTH MapTeHCUTA?
19. 3aBUCHUT 11 TBEPOCTh MAPTEHCUTA OT CKOPOCTH OXJIAKAEHUA?
20. ITouemy B 3aKaJIEHHOH CTaJy NPUCYTCTBYET ayCTEHUT OCTATOYHBII?
21. Jlyst wero nmpoBOAMTCS 00paboTKa XOJI0I0M 3aKaJICHHON CTau?

3ansTue 8. BeiOop Mapok craneii v CIUIaBoOB Ui U3TOTOBIEHHUS HHCTpYMEHTa. 3afada 18.
3aaHue: ONpeNeinTh, K KaKOil Ipylnie HHCTPYMEHTAJIBHBIX MaTepUalIOB 110 YCJIOBUSM 3KC-
TUTyaTaly ¥ 00JacTh MPUMEHEHUS JIOJDKEH OTHOCUTHCS MaTepuai 3aJJaHHOIO0 MHCTPYMEHTA. BBI-
OpaTh HHCTPYMEHTAILHBIA MaTepHajl B COOTBETCTBUU C TPEOOBAHUSIMHU.
KoHTpoiibHBIE BOIPOCHI
1. Ha3oBuTe OCHOBHbIE MEXaHMUYECKHE CBOMCTBA MHCTPYMEHTAJIbHBIX JIETUPOBAHHBIX CTa-

2. Kakue THITBI HHCTPYMEHTAJBHBIX CTATEH BaM M3BECTHBI?

3. IlpuBeaurte mpuMepsl CTaTeidl JUIsl PEeXYyLIEro MHCTPYMEHTa, paboTaroIIero B JETKUX U
HOpPMAaJIbHBIX YCIIOBHUSIX.

4. TlpuBenuTe MpUMepsl cTayel Il HHCTPYMEHTA, pabOTaIOLIEro B JKECTKUX YCIOBUSX, C
BBICOKMMH CKOPOCTSIMU pPE3aHUsl.

5. B uéM 0COOEHHOCTH CTPYKTYpPBI OBICTPOPEKYLIUX CTaNeH ?

6. HazoBute tunosoii pexum TO ObicTpopexymux craneil. B uém ero ocodbennoctu? Kax
W3MEHAETCS CTPYKTypa Ha pa3HbIX dTanax TO?

7. llpuBeaute npuMepsl cTajied JUisi U3MEPUTEIbHOT0 MHCTpyMeHTa. Onuimre ocoO0eHHO-
CTH UX TePMUYECKOH 00paboTKH.

8. Kakue cTany mpuMeHSIOT JUIsl HHCTPYMEHTOB XOJIOIHOM 00pabOTKH JTaBICHUEM?

9. Kakue ctanu npuMeHSIOT Il HHCTpYMEHTa ropsiueii oopaboTku faBieHuem?

10. KakuMu cBOMCTBaMH OJDKHBI 00J1aaTh MTAMITOBBIE CTAJIN JUIsl TOpSiIero 1eopMupo-
BaHusA?

11. B uém ocoOeHHOCTH XMMHUYECKOTO COCTaBa 3TUX CTajeil MO CpaBHEHMIO C APYTUMH HUH-
CTPYMEHTAJIBHBIMU CTAISIMU?

12. HaznaubTte pexxknm TO cranu SXHM 11 MOJIOTOBBIX KOBOYHBIX IITAMITOB.

Kpurepun u mikana OLieHMBaHMS IO OLEHOYHOMY CPEICTBY —
npakmuyeckue 3aHAmusl

IIIxana oneHUBaHUA
(nHTEpBaN OAIIIOB)
OTJINYHO (5) CtyneHT rryO0oKo U B MOJTHOM 00bEMeE BIaZieeT MPOrpaMMHBIM MaTe-

Kpurepuit onennBanus
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puanom. ' paMOTHO, NCYEPNIBIBAIOIIE U JIOTUYHO €r0 M3JIaraeT B yCT-
HOW WJIM MUChbMEHHOM ¢opme. Ilpu 3TOM 3HAET PEKOMEHIOBAHHYIO
JUTEPATypy, NPOSIBISET TBOPUECKUI MOAXOJ B OTBETaX Ha BOMPOCHI
U TPaBHJIBHO OOOCHOBBIBAET NMPHUHSATHIC PELICHUS, XOPOLIO BIIAJCET
YMEHUSMH U HaBbIKAMU NP BBINOJHEHNUN PAKTUYECKHUX 3a/1a4.
xopotio (4) CTyneHT 3HaeT NporpaMMHBIN MaTepuall, TpaMOTHO U 10 CYTH H3Ja-
raer ero B YCTHOH WJIM MUCHbMEHHOU (opme, J0IycKass He3HAYUTEIb-
HbIE HETOYHOCTU B YTBEPKIACHUAX, TPAKTOBKAaX, ONPEACICHUAX U
KAaTEeropusaX WM HE3HAYUTENbHOE KOJMYecTBO omuOok. Ilpu stom
BJIaJICET HEOOXOAUMBIMU YMEHUSMH M HABBIKAMU TPH BHITIOJTHCHUH
MIPAaKTUYECKHX 3a]1a4.
yAOBJIETBOPUTENBHO | CTYIEHT 3HAeT TOJIbKO OCHOBHOM MPOTrpaMMHBIN MaTepuall, J0IycC-
(3) KaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYITHPOBKH, HETIOCIIC-
JIOBaTEIbHOCTh B OTBETAaX, M3JIara€MbIX B YCTHOM WJIM MUCbMEHHOU
¢dopwme. IIpu 3TOM HEAOCTATOUHO BIA/ICET YMEHUSIMHU M HaBBIKAMHU
IIPU BBITIOJIHEHUH MpakTudeckux 3anad. Jlomyckaet 1o 30% ommbok
B M3JIara€MbIX OTBETAX.
HEYI0BIETBOPUTENIBHO | CTyI€HT HE 3HAET 3HAYUTEIBbHON YacTH MPOTrPaMMHOI0 MaTepHaa.
(2) [Tpu 3TOM fONyCKaeT NPUHIMIINAIBHBIE OUITMOKH B J10Ka3aTeIbCTBAX,
B TPAaKTOBKE MOHITHI W KaTErOopui, MPOSBISET HU3KYIO KYJIbTYpY
3HaHWI, HE BIAJCET OCHOBHBIMU YMEHUSMH M HABBIKAMHU TPU BBI-
MOJIHEHUM MPAKTHYEeCKUX 3a1ad. CTyJIEeHT OTKa3bIBa€TCsI OT OTBETOB
HAa JIONOJHUTEJIbHBIE BOIIPOCHI

OueHouHbIe cpeaCcTBA ISl MPOMEKYTOYHOM aTTecTalum (3K3aMeH)

CtpoeHue uaeanbHbIX KpUCTAIOB.
[lepeuncnuTh OCHOBHBIE CBOMCTBA METAJIIIOB.
OxapakTepu30BaTh NOHATHE METAIUTMYECKONH XUMUYECKOH CBS3H.
Ha3BaTh oT/InuMe KpUCTAIIMYECKOT0 U aMOP(HOT0 COCTOSTHUSI BEIIIECTBA.
Ha3BaTe Tpu OCHOBHBIX THIA KPUCTAIUTMUECKUX PEHIETOK METaula, M OIUCATh Pacrio-
JIOKEHHUsI aTOMOB B HUX.

6. Jlate ompeneneHue KOOpAMHANMOHHOTO Yucia, Hatu ero s OLK u (mmm) 'K pe-
HIETOK.

7. UYem xapakTepHu3yeTcs U KaK BBIYHCISIETCS TUIOTHOCTH YIAKOBKH aTOMOB B KPUCTAJUIH-
YEeCKOH pereTke?

8. Uro co0oii mpeacTaBIsSeT U KaK MPOSBISCTCS aHU30TPOITUS KPUCTATHYECKUX TeI?

9. CrpoeHnue peaqbHbIX KPUCTAIIIOB.

10. Kak reoMeTpuyeckn KIACCHPHUIMUPYIOTCS Ae(PEKThl KPHCTAIMYECKOTO CTPOSHHUS?
[TpuBecTH nmpuMeps! 1e(heKTOB KaKIA0ro Kiacca.

11. Jlath ompejelieHHe BaKaHCUU U MEXY3EIbHOTO aToMa.

12. Ha3BaTh BO3MOXKHbIE MEXaHU3MbI 00pa30BaHMsI TOUCUHBIX AE(PEKTOB B UACATbHBIX KPH-
CTaJljlaX U ONHKCATh UX MOBeIEeHUE U poJib B TG Yy3MOHHBIX MpoLieccax.

13. Jlate ob1uee onpeeneHne AUCIOKALUH.

14. Omnucatp KpaeByro IUCIOKAINIO U TEOMETPUIO €€ 00pa30BaHusl.

15. Onwucare BUHTOBYIO AMCIOKALIMIO U MEXaHU3M €€ 00pa3oBaHuUs.

16. UYro Takoe BekTOp Broprepca?

17. Kak onpenensiercst 3HEprusi TUCIOKaIN?

18. Kak ompepensercst TNIOTHOCTh JTUCITOKAITHH?

19. Kak BausieT INIOTHOCTb AUCIOKALMI Ha IPOYHOCTh KPUCTAIIIIOB?

20. Ommcarph CTpOCHHE MAJIOYTIIOBBIX TPAHUI] HAKIIOHA.

21. Onucarb CTPOEHUE BBICOKOYTIJIOBBIX (MEX3EpEHHBIX) TPAHUL.

22. Kak B3auMOJEHCTBYIOT MEXIy COOOH M APYT C IPYroM JIMHEHHBIE (IUCIIOKAINH) U T10-
BEPXHOCTHBIE (FPaHUIIbI) JePEKTHI?

agkrownE
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23.
24,
25.
26.

Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIU3 METAJIJIOB.

UTto Ha3bIBae€TCs,, MUKPOCTPYKTYPOU?

Kakue ocHOBHbBIE 30HBI KPUCTAJUTM3AIMN UMEET CIIUTOK?

[To xakoli mpuYMHE B CIUTKE 00pazyeTcsl ycalouHas pakKOBUHA U TJie OOBIYHO OHA pac-

noJjyaraercs?

27.
28.
29.

eM?

30.
31.
32.
33.
34.
35.

Uto Ha3bIBaeTCs, JIMKBALIUEH, U KAaKUE BUJIbI JINKBAIIUU CYILIECTBYIOT?
UTto BBIABIIAET OTIEYATOK IO MeToay baymana?
B ueM nmpuurHa MOSIBICHUS] BOJIOKHUCTOTO CTPOCHUS MIPH Topsiueii 00paboTke JaBJIeHU-

OOBSICHUTD, KaK JIOJDKHBI PACIIONIAraThCsl BOJJIOKHA B TOTOBOM H3CIUU U IIOYEMY.

YTO MOKHO BBISIBUTB IO BUJY U3JIOMOB CTalld M YyTyHa?

Uto Ha3bIBaETCSl, MUKPOCTPYKTYPOU?

Onwucars MPUHIMIT BUAUMOCTH T10]] METALIOTPahUIECKUM MHUKPOCKOTIOM.

Ha3Bath onepanuu moAroTOBKA MUKPONIUTH(A U UX TOPSIIOK.

C Kako¥ 1eNbI0 MPOBOJUTCS TPABJIIEHUE MHUKPONUIA(OB, YTO MOXKHO HaOIIOJIATh 110 U

1ocJie TpaBJIeHUs?

36.
37.
38.
39.
40.
41.
42,
43.
44,

Yro nmoHMMaeTcs NoJ| pa3pelaroiieil CriocOOHOCTbI0 MUKPOCKOIIA.

Kak onpenensiercs yBenuueHue MUKpockona?

Ha3BaTh cx0/JCTBa M OTJIMYMS ITpoLecca MITU(POBAHUS U TOJUPOBAHUS MUKPOULTU(OB.
@Da3oBbIC IEPEXOBI.

Yro HazbIBaeTCs, IEPBUYHOMN, @ YTO BTOPUYHON KpUCTAIIM3ALUEH?

B uewm 3akirouaercst TepMOAMHAMUYECKHIM CTUMYJI IIpoLiecca KpUucTaun3auuy'

Ha3BaTb 31eMeHTapHbIe CTaJUM MEXaHW3Ma KPUCTAILIH3ALHH.

Kaxum napaMeTpOM OIMUCBIBACTCA KaXKJasd CTaausd KIZ)I/ICTaJIJII/I?;211II/II/I‘.7

Kakumu 10mKkHBI ObITh TapaMeTphbl KPUCTAIUIM3ALMY TS TTOJIyYEHUs] KPYITHO3EPHUCTON

1 MEJIKO3EpHUCTOM CTPYKTYpHI CIuiaBa’?

45,
46.
cBolicTBa?
47,
48.
49,
50.
51.
52.

MOM.

53.
54.
55.
56.
S7.

Uro Takoe KpUTUUECKHI pa3Mep 3apoabliiia KpUCTALTU3auN?
Kak BiamsieT creneHs MepeoxsIakaeHus CIjlaBa Ha pa3Mep 3€pHa U Ha MEXaHHYECKHUE

Uto Takoe roMoreHHas ¥ TeTepOTreHHasi KpUCTAIA3AIUs?

Kaxk BnusitoT pacTBOpUMBIE U HEPACTBOPUMBIE IPUMECH HA MPOLECC KPUCTAILITU3ALINH?
KakoB mpenmyIiiecTBeHHbI MEXaHU3M KPUCTAIUTA3AIMN PEATbHBIX CIIaBOB?

UYro HazwiBaeTcs, MOIU(MUIIIPOBAHUEM?

Kak u ¢ xakoif 11enp0 MpoBOAUTCS MOU(DHUITIPOBAHKE CILIIABOB?

Yro takoe momumopdusm? I[IpuBectu mpumep meramia, 00JaJaoUIEro MOIUMOPPU3-

Teopus criaBos.

Urto Ha3bIBaeTCsl, METANINYECKUM CILIABOM?

Yro Takoe koMnoHeHT? - (paza?

Kakoe cocrosiHue criyiaBa Ha3bIBaeTCs PaBHOBECHBIMO

Yro Ha3pIBaeTCA, TBEPABIM PACTBOPOM? - XUMUUYECKUM COECAUHEHHEM? - T€TEPOreHHOMN

CTPYKTYpOii?

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

ITIOHCHTOB.

Kaknumu ObIBatoT TBEp/IbIe PACTBOPHI?

Yrto o3HauaeT TBEpAOPACTBOPHOE YIIPOUHEHHUE U B UEM €T0 MPUUHHBI?

JlnarpamMmbl COCTOSTHUS IBYXKOMIIOHEHTHBIX CILIaBOB.

Yo Takoe quarpaMma coCTOsIHUA?

Kakue Touky Ha3bIBalOT KPUTUIECKUMU?

Yro Takoe TEpMUUYECKUI aHalIM3, KAKOBA €ro CBA3b C JUArpaMMON COCTOSTHUS CIJIaBOB?
KakoBa npakTudeckas METOAMKA IIOCTPOEHUS IUAarPaMM COCTOSIHUS CILIaBOB?
Chopmymnupyiite mpaBuio das.

YT0 NO3BOJIAET ONPENEIATH IPABUIO OTPE3KOB?

MeTtoauka npUMEHEHUs METOa OTPE3KOB.

N300pa3uth quarpaMMy COCTOSIHUS CIIaBa ¢ HEOIPAaHHMUYEHHON pacTBOPUMOCTBIO KOM-
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69. Kaxkue BUIbI HOHBapUAHTHBIX (Pa30BBIX PEAKIIMI BaM U3BECTHBI?

70. Kakoe mpeBpalllcHHE HA3bIBACTCA IBTEKTHYCCKHM (IBTEKTOUIHBIM, MEPUTEKTHUCCKUM,
nepuTekTouHbIM)? [IpuBeCcTH cXeMy 3TOH peakiuu.

71. Kakue nMHUU HA3bIBAIOTCS JIMHUSIMU JIMKBUYC U COMUAYC?

72. B ueMm oTnnuue CTpYKTYpPHOU auarpamMmsl OT ¢ha3oBoi?

73. Yupyras u miactTadeckas 1edopMariusi.

74. Kakas nedopmariisi Ha3bIBae€TCs YIPYrol M KAKOB €€ aTOMHBIM MEXaHU3M?

75. Yto Takoe muactuueckas aedopmarus?

76. KakoBa posb quciokanuii B peajan3aluy MeXaHu3Ma MIacTUYecKoro cBura?

77. Ha3zoBuTe aTOMHBIE (IUCITOKAIIMOHHBIC) MEXaHU3MBI IIACTHYECKOH Je(opmarium.

78. Kak u3MmeHsieTcs CTpyKTypa CIUIaBa MpH IJIaCTHUECKO aedopmaru?

79. Kak U3MEHSIOTCSI CBOMCTBA (MEXaHUYECKHE) CIUIaBa MPH IUIACTHYECKOH nedopmarmu?

80. YTto Takoe TeKCTypa U KaKOBBI CBOWCTBA TEKCTYPUPOBAHHOTO CIljiaBa?

81. Yro Takoe pexpucTaIM3anus’?

82. B xakoM HCXOJHOM COCTOSIHUHU JOJKEH HaXOIUTHCS METaJUl, YTOObl UCHBITHIBATH MPU
HarpeBe peKpUCTAIUIN3AIMOHHbBIC TPEBPAILICHUS?

83. UTto Takoe nopor peKpucTauiu3aniumn?

84. Kakwue cTamuy npoXoauT METaJI B IPOLECCEe PEKPUCTAITH3AINN?

85. Uro Takoe Bo3BpaT (OTIbIX)?

86. Uro Takoe kpuTHUeCKas cTerneHb Aedopmanun? B kakux mpepenax oHa HAXOAUTCS?

87. Kaxk Ben€r cebs mpu HarpeBe CTPYKTypa MeTaiia, 1e()OPMUPOBAHHOTO C KPUTUUECKOU
CTENEHbIO?

88. Uem oTiMyaroTCs X0JI01HAS U Topsyas AehopMariu?

89. Kak m3MeHSIOTCSl CBOMCTBa (MexaHUYeCKHe) ne(OPMUPOBAHHOTO METaylia IIPH Harpe-

BE?

90. MexaHu4eckue CBOMCTBA CIUIaBOB. Pa3pyrenue.

91. HazoBuTe OCHOBHBIE MEXaHUYECKHE CBOMCTBA METAUIMUECKUX CILIaBOB.

92. Kak 0003Ha4YarOTCS M B KaKUX CIUHHIIAX U3MEPSIFOTCS OCHOBHBIC MEXaHUYCCKUE CBOM-
cTBa?

93. JlaiiTe onpenesneHre TBEPAOCTH MaTepHaIa.

94. Maiite onpeneneHre MUKPOTBEPIOCTH MaTeprana.

95. KakuMu MeTOJIaMU OCYIIECTBISACTCS H3MepeHue TBEPI0CTH?

96. Ha3zoBute npuOOpsI 17151 U3MEPEHUS TBEPIOCTH.

97. Kakumu emuHHMIIaMu 0003HaYaeTcs TBEPAOCTh, M3MEPEHHASI HAa Pa3IMYHOM 000pyI0Ba-
HUM, U KaKOBa UX 0011ast pa3MepHOCTh?

98. Kak rorositcst 00pa3ibl Uit U3MEPEHUs: TBEPAOCTH?

99. Yem ornnyaroTcs o0Opasiibl, MOATOTOBIECHHBIE I U3MEPEHUs TBEPAOCTH?

100.KakuMm criocobom ciieiyeT u3MepsTh TBEPIOCTh 3aKAIEHHOMN cTau?

101.13 kakux 3JIeMEHTapHBIX MIPOLECCOB COCTOUT MPOLECC Pa3pyLIEHHs MPHU IIACTUYECKON
nedopMaiuu Metajuia (Ipyu BHELTHEM HArpy»KeHUH)?

102.KakumMu ObIBatOT TUIIBI pa3pyIIeHus?

103.Ha3oBHuTE OCHOBHOW CTPYKTYpHO-DHEPTETHUECKUH IMapaMeTp, OTIMYAIONINNA XPYIIKOE
paspyleHHe OT BS3KOTIO.

104.OnumuTe AUCIOKAIMOHHBIA MEXaHU3M 3apOKICHUS TPEIIUHBL.

105.B kakoM MeTajuie NMpH OJUHAKOBOH IIOTHOCTH JHMCIOKALMU OBICTpEEe HACTYIAET pas-
PYIICHHUE - B MEITKO- WJIA K KPYITHO3EPHUCTOM U TIOYeMy?

106.2Kene30yrnepoanucThie CIIaBhbl.

107.Ha3zosure ocHOBHEIE (ha3bl B cucteme Fe -FesC.

108.HazoBure rereporeHHsie cTpykTypsl B cucreme Fe -FesC.

109.Kak BBITISIIAT O MUKPOCKOTIOM Te€TEPOTeHHBIE CTPYKTYpHI B cucteme Fe -FesC?

110.Yto Ha3biBaeTcs, heppuToM (ayCTEHUTOM, IEMEHTUTOM, IEPIUTOM, JeaeOypuTOM)?

111.KakoBbl ©X OCHOBHbIE MEXaHUYECKHE CBONCTBA?

112.Ha3oBuTe HOHBapuUaHTHbIE MTpeBpaieHus B cucteme Fe -FesC.

113.TTokakuTe UX HA TUArpaMMe M 3aIHUIINTE UX (a30BBIE PEAKITHH.
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114.]TaiiTe onpeneneHrne YyryHOB.

115.YeM oHM OTAMYAIOTCA 110 MEXAHUYECKUM U TEXHOJOTUYECKUM CBOMCTBaM?

116.VkaxxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHHE NPH HOPMAJILHOW TeMIlepaType J03B-
TEKTOUJIHOM (329BTEKTOUIHOM, IBTEKTOMAHON) CTAIIH.

117.YkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHHE MPH HOPMAJIbHOI TemrepaType J103B-
TEKTUYECKOTO (IBTEKTHYECKOT'0, 3a3BTEKTUYECKOT0) YyT'yHa.

118.Kak 3aBuCAT MeXaHUYECKHE CBOMCTBA YIIIEPOAUCTON CTAIM OT COJEP>KAaHUs yrieposa B
Hel?

119.B uém 3akioyaeTcs OTIIMYKE [IEMEHTUTA IEPBUYHOT0, BTOPUYHOTO U TPETUYHOTO?

120.Kakue cymecTByIOT BUABI KITACCU(PUKAIMNA CTaTu?

121.Kak kinaccuUIUPYIOTCS CTAIM M0 Ha3HAYCHHIO?

122 Kakumu cBolicTBaMU (MEXaHUYECKHMH) OO0JIAalOT KOHCTPYKIIMOHHBIC (HHCTPYMEH-
TaJbHbIC) YTIEPOAUCTHIE CTATH U JIIsl KAKUX U3/ OHU IPUMEHSIOTCS?

123.Kak MapKHUpYIOTCSI KOHCTPYKIIMOHHBIE YTIIEPOIUCTHIE CTaM OOBIKHOBEHHOTO KayecTBa
(kayecTBEHHBIE)?

124 Ha3zoBuTe MapKu HHCTPYMEHTAIBHBIX YITIEPOIUCTHIX CTAJICH, 4TO 3Ta MapKUPOBKa 000-
3Haydaer?

125.Ha3naubTe MapKy CTainu JUIisi U3rOTOBJICHUS (0OOCHYHTE CBOM BHIOOp): KOpIyca aBTO-
MOOWIIST; KpeN&XHBIX U3/ (BUHT, raiika, maiba), MOJIOTKa.

126.ITouemy cepy u pocdop B cTanu Ha3bIBAIOT "BPEIHBIMU" IPHUMECIMU?

127.Kakue 4yryHbl Ha3bIBAIOTCA OEIBIMU?

128.Ha3oBuTe OCHOBHBIE MEXaHMUYECKHE CBOWCTBA OENBIX YYTryHOB (Ka4eCTBCHHBIH ypoO-
BEHb) U 00JIaCTh UX IPUMCHEHUS.

129.Kakoii nporuiecc Ha3biBaeTcs rpaduruzamnmeii?

130.KakoBa ¢opma rpaguTOBBIX BIOUEHUI B CEPOM, KOBKOM U BHICOKOIIPOYHOM YyTryHe?

131.Kako# TN 4yryHa moJy4aroT TepMHUYECKON rpaduTu3anue (ToMmiaeHueM)?

132.0nummTe pexxuM TepMHUECKON rpaduTH3AIUH.

133.Kakas MeTamiaeckass OCHOBa MOXKET OBITh y YyT'YHOB, COJIEpIKAIIUX TpaduT?

134.Kak MapKUpyrOTCs MPOMBIIUICHHBIE YyTyHbI?

135.Yto 03HauaeT Mapka MPOMBIIIICHHOTO YyryHa?

136.Tepmuueckas oopadotka (TO) cranu

137.KakoBa meip TepMUYeCcKOi 00paboTKH cTanu?

138.B uém 3akmouaercs TO cTanu U KaKUMH TpeMsl OCHOBHBIMH MapaMeTpaMH XapakTepH-
3yercs e€ pexxum?

139.Ha3zoBuTe 4eThipe OCHOBHBIX ITpeBpalleHus, mpoTtekaromue npu TO.

140.Kakue n3 HuEX uMetoT 1 y3HOHHBIN, a TAaKXKe CABUTOBBIN Xapaktep?

141.Kak o0o3HauaroTcst kputHueckue Touku (iuaun) npu TO cramu?

142.113 xakux JIByX 3J€MEHTapHBIX POLIECCOB CKIaAbIBatOTCs MpeBpatienus A—>I1?

143.Yrto moHMMAaETCs MO HACIEICTBEHHBIM 3€PHOM ayCTEHUTA; KAKUM OHO OBIBACT M OT Ye-
ro 3aBUCUT?

144.06bsicHUTE CMBICIT TOHSATUN HAYAJIBHOE U JCHCTBUTEIHLHOE 3€PHO aAyCTEHHUTA.

145.Ha3zoBute npoayKThl 11 (Hy3HOHHOTO IPEBPALCHHS ayCTEHUTA.

146.Kakne npuMepHbIe 3HAYCHUS TBEPOCTH UMEIOT TIEPIIUT, COPOUT U TPOCTUT CTaI 45 1
yeM 00yCJIOBJIeHa 3Ta pa3HULA?

147.Kakoii mapamerp TO cneayer nu3MeHsATh, YTOOBI MMOTy4YaTh B CTAIHM pa3HbIC BUIBI dep-
puto-niemeHTUTHBIX cMmeceit (IICT)?

148.Yto Takoe KpUTHYECKAst CKOPOCTh 3aKaJIKU?

149.Kpatko oxapakTepusyiTe aTOMHBI MEXaHU3M MAapTEHCUTHOTO MTPEBPAILECHUS.

150.Yto npezncrasisier cOO0H MapTEHCUT?

151.0xapakTepu3yiTe KpUCTAIUIMYECKYIO PEIIETKY MapTeHCUTA.

152.Ha3oBHuTe OCHOBHBIC MEXaHHUYECKHE CBOMCTBA MApTECHCHUTA.
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KpI/ITepI/II/I 1 IIKaJla OCHHUBAHMS 110 ONCHOYHOMY CPCACTBY — 9K3AMEH

[lIxana onenuBanus (MH-
TepBaj 0aIoB)

Kputepuii onieHnBanus

OoTIINYHO (5)

CryneHT riryOboKo U B IOJTHOM 00bEME BIIaJICeT MPOrpaMMHBIM MaTe-
puasiom. ' paMOTHO, HCYEPIIBIBAIOLIEC U JIOTUYHO €0 M3JIaracT B yCT-
HOW WJIM MUCBbMEHHOM ¢opme. Ilpu 3TOM 3HAET PEKOMEHIOBAHHYIO
JUTEPATypy, NPOSBIAET TBOPUYECKUM MOAXOJ] B OTBETAX Ha BOIIPOCHI
U MPaBHJIBLHO OOOCHOBBIBACT MPHUHSATHIE PELICHHS, XOPOIIO BIAJICET
YMEHMSIMU M HABBIKAMU IIPH BBIIIOJHEHUH NIPAKTUYECKUX 3a]1a4.

xoporo (4)

CryneHT 3HaeT NporpaMMHBIN MaTepuai, TpaMOTHO U IO CYTH H3JIa-
raer ero B yCTHOM WJIM MUCbMEHHOU (opme, TomycKas He3HAUUTEIb-
Hble HETOYHOCTH B YTBEPXKICHHUAX, TPAKTOBKAX, ONPEICICHUSAX U
KaTeropusix WM HE3HAYUTENIbHOE KOJIM4YecTBO owmubOok. [Ipu sTom
BJaJIc€T HEOOXOJUMBIMU YMEHHUSIMH M HAaBBIKAMHU IPU BBIOJIHEHUHT
MIPaKTUYECKHX 3a]1a4.

YAOBJIETBOPUTENIBHO (3)

CTyaeHT 3HaeT TOJIbKO OCHOBHOM IIPOrpaMMHBIN MaTepual, 10myc-
KaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (OPMYITHPOBKU, HEMOCTIE-
JIOBAaTEJIbHOCTh B OTBETAX, U3J1araéMblX B YCTHOM UJIUM MMCbMEHHOMN
dopme. [Ipu 3TOM HEAOCTATOYHO BiIa/IeeT YMEHUSIMHU U HABBIKAMH
IIPY BBINIOJIHEHUM NpaKkTudeckux 3anad. Jlomnyckaet 1o 30% ommbok
B M3JIara€MbIX OTBETAX.

HEYJIOBJIETBOPUTEIBHO (2)

CTyneHT He 3HaeT 3HAYUTEIHHOW YacTU MPOrPaMMHOTO MaTepHuaa.
[Tpu 3TOM JOMyCKaeT MPUHIMITHAIILHBIE OITMOKH B 10KA3aTeNbCTBAX,
B TPAKTOBKE IMOHATHI W KATErOpPUH, MPOSABISET HU3ZKYIO KYJIbTYPY
3HaHWI, HE BIAJECET OCHOBHBIMU YMEHHUSMHM M HABBIKAMH NPU BBI-
MOJIHEHUH MPAaKTUYECKUX 3a7ad. CTyIeHT OTKa3bIBaCTCS OT OTBETOB
Ha JOTOJHUTEIbHBIE BOIIPOCHI
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