I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEKIEHUE
BBICHIEI'O ITPO®ECCHOHAJIBHOI'O OBPA3OBAHUA

«JOHEIIKUHA HAIITUOHAJIBHBIN TEXHUYECKUIA YHUBEPCUTET»
Kadenpa «Pusnueckoe MaTepruanoBeICHUE)

INPOI'PAMMA
BCTYHNUTEJBHBIX UCIIBITAHUM IO COEIUMAJIBHOCTH
OOpa3oBaTtenbHbIN ypOBEeHb «Maructp»
Hanpasnenue noaroroBku 22.04.01 «MarepuanoBeaeHue
U TEXHOJIOTUU MaTepUaIoB»
ITpuem 2018 rona

Honenk — 2018



1 OBILIHE ITOJIOKEHUA

[Iporpamma BCTYNUTENbHBIX MCIHBITAHUNA MPEayCMAaTPUBAECT OLICHKY YPOBHS
3HaHUM OakajaBpOB MO KOMIUIEKCY OCHOBHBIX IUCHHUIUIMH, U3y4aeMbIX B BY3ax IO
HarpasJIeHUI0 noaArotoBku 22.04.01 "MarepuanoBeaeHrne U TEXHOJIOTMM MaTEPUAIOB" B
COOTBETCTBHUH C 00Pa30BaTEIHHO-IIPOPECCUOHAIBHON TporpamMmoit "maructp"”

[Ipu moAroToBKE K BCTYMHUTENBHBIM JK3aMEHaM OakallaBpbl JOJDKHBI YSCHUTH U
3HaTh OCHOBHBIC MOJIOKEHUA cieayromux auciuiuiud: "Kpucrtamiorpadus", "JledekTs
KpucTaumyeckoro crpoenus”, "TexHosorun marepuanoB', "TeopeTmyeckue OCHOBBI
MarepuaioBeneHus’", "MeramioBenenue", "HoBble MaTepuanbl M TEXHOJIOTHH",
"Tepmuueckass oOpaborka  meramioB", "CnenuaabHble CTald W CIUIaBHI",
"IloBepxHocTHass 00paboOTKa, (PYHKIIMOHAIBHBIE TOKPHITUS ¥ BOCCTAHOBJICHHE",
"TexHONOrnuecKre OCHOBHI TepMudeckoit 00pabotku", "Kopposus u 3amura metanios",
"CTpyKTypHBI aHanmu3 MarepuanoB', "@OU3nyecKkne CBOMCTBA U METOJIbl UCCIIEAOBAHHMN

marepuanoB", "L[BerHele MeTtayuibl W crmuaBbl', "MeXxaHWYecKue CBOWCTBA U
KOHCTPYKTHBHAsi ~MPOYHOCTh  MmaTepuaioB", "JluarHoctuka u  aAedEKTOCKOMUS
MarepuanioB”, "IlopomkoBble H KOMIO3WUTHbIe Marepuansl', "Hemeramnnueckue
Marepuasl'.

B wactHOCTH, HEOOXOAMMO 3HATH OOIIYI0 XapaKTEPUCTUKY (PA30BOTO COCTOSHUS
METaJJIOB U CIUIABOB, CTPYKTYpPHbIE U3MEHEHHS B HUX, 3aKOHOMEPHOCTH TBEP10(ha3HBIX
IIPEBpPALLICHUM [pPU HArpeBax U OXJAXIACHUSIX, BHUIBl TEPMHUYECKOW, XHUMHUKO-
TEPMUYECKON M TEPMOMEXaHMUYECKOW OOpadOTKM W WX BIUSHUE HA CTPYKTYypy H
CBOMCTBA MAaTEpUAJIOB, BHUAbl HAIPSIKECHUA W  TEXHOJOTMYECKUE  MCIIBITAHUS,
KJIacCU(DUKAIMI0O M HA3HAUCHUS CTAJCH M CIUIAaBOB C OCOOBIMH CBOMCTBAMU, BIIMSIHHE
JIETUPOBAHUSA HA CTPYKTypHble W (ha30Bble H3MEHEHUS B MeTallax M CIUIaBax,
KJIACCHU(PHUKAIUI0 KOPPO3HMOHHBIX MPOILECCOB MO MEXAaHU3MY, YCIOBHSIM NPOTEKAaHUS U
XapakTepy pa3pylleHUs CIUIaBOB, BHYTPEHHUE U BHEUIHUE (PAKTOPbI KOPPO3HH, & TaAKKE
METOJBI 3aIUTHl MAaTEPUAIOB M U3JEIUM W3 HUX OT BO3JECUCTBUSA arpeCCUBHBIX CpEI,
METOJbI KOHTPOJII KAYECTBA MATEPUAIIOB M U3JEIUN U3 HUX.
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2 COAEPXKAHUE 3AJTAHUM BCTYIIUTEJBHOT'O UCILITAHUSA

2.1 KPUCTAJIJIOTPADUAL.
AE®EKTbI KPUCTAVIMYECKOI'O CTPOEHUA

Kpucramnnueckoe cOCTOSHHE BELIECTBA: MapameTpbl U THIbI KPUCTATUIMYECKHX
pEelIeTOK, WHACKCAlUs Y3JIOB, HANpaBlIeHUW, TIUIOCKOCTeH. ToueyHble 3IIEMEHTHI
CUMMETPUHU KPHUCTAUIOB. DJEMEHThl KpucTaimoxumuu. Kiaccudukanus MuHEpanos.
JledekTbl KpUCTANIMUECKOro CTpoeHus. Buabsl nedekToB (TodeuHble, JMHEWHbIE
MOBEPXHOCTHBIE) U UX BJIMSHUE HAa CBOMCTBA METAJIOB. BakaHcuu, TUCIOKAIIMU, aTOMBI
MIPUMECE, TpaHULIbl 3€PEH, UX MOBEJICHHE, IepeMeNIeHue, TopMoxkenue [1,2,6].

2.2 TEOPETUYECKHE OCHOBBI MATEPUAJIOBEJIEHUSI.
METAJIVIOBEJIEHHUE

OO6mast xapaktepucTuka (Pa3oBOrO COCTOSHUS METAIOB U CIutaBoB. [loHsiThe
CIulaBa, KOMIIOHEHTOB, (a3, CTpykTyp. Tumbl TBepasix (a3. JlmarpaMMbl COCTOSIHUS
MOHOMOpGHOTO M mnoauMopdHOro MeTamioB. Juarpammel cocTOSIHUS 2-X W 3-X
KoMIioHeHTOB. Kpuctamnmuzanus wmetawioB. Crpoenue cinutka. MoauduimpoBaHue.
®opma kpuctamwioB. Kpucrammmsamus CIUTaBOB: TBEPABIX PACTBOPOB, XHUMHYECKUX
COCIMHEHUW; OBTEKTUYECKOE W MEPUTEKTUYECKOEe IpeBpamieHne. Komno3umumu.
CTpyKTypHbIE W3MEHEHHUS B TBEPIOM COCTOSIHUM - TOMOTCHH3AIWs, IOJUTOHU3AIINS,
pekpucraumsanus. Crnekanue. Da3oBple TNpEBpalleHWs B MeTalaX M CIUIaBaX -
HOPMaJIbHBIE, BHJIMAHINTETTOBBI, MacCHBHBbIC, MapTeHCUTHbIC. Jlmarpamma Fe - C.
AHamu3 (GOpMHUPOBAHUS CTPYKTYPBI KEIC30YTJICPOAUCTHIX CIIAaBOB IPU HArpeBe M
oxJnaxaeHud. JKene3o, rpaguT U NEMEHTHUT, UX COJepkaHue B crutaBaxX. CTaib M 4yTyH.
Kpucrammmzanuss cranu M 4YyryHa; HM3MEHEHHE CTPYKTYpbl TMpU  OXJIAXKICHUHU.
Huddy3uonnoe Haceimenue xkeneza. (OCOOEHHOCTH CTpOEHUsI (TUIBI  CTPYKTYD)
TEPMUYECKH 00paOOTaHHBIX CTaJIe U YyTyHOB. BUJIbI UyTyYHOB U WX KiaccuuUKaus u
MapkupoBka [3-5, 7, 27, 30].

2.3 TEPMHUYECKAS OBPABOTKA METAJIJIOB.
TEXHOJIOTHMYECKHUE OCHOBBI TEPMUUYECKON OBPABOTKH

OO0mue 3aKOHOMEPHOCTH TBEPAOGha3HBIX MPEBPAIICHU B METalylaX M CIUIaBax:
TEPMOJMHAMHKA, MEXaHW3M W KUHETHKa mpeBpamieHuid. [IpeBparieHus mpu Harpese
CIUTABOB HIKE T. A|. AyCTCHUTH3AIUs: TSPMOJIMHAMHKA, MEXaHU3M 3apO’KJICHUS HOBOM
da3pl. JluarpamMMbl 00pa3oBaHUSI ayCTEHHMTA. 3€pPHO AayCTEHHWTAa W BTOPHUYHOE 3EPHO.
HacnencTBeHHOCTh B MeTaJlaX W cIulaBax. llepiuTHoe u OCHHHUTHOE TIPEBPAICHUS:
TEPMOJMHAMHKA, MEXaHNU3M, KHHETHKA, AHArPAMMBbI MIPEBPAICHUS, UX THIIbI, CBOMCTBA
NPOAYKTOB paclajga ayCTeHWTa. MapTEeHCHUTHOE TMpeBpalleHue: TEePMOJAUHAMUKA,
MEXaHU3M, CTPOSCHUE MApPTEHCHUTA, KUHETUYCCKUE THUITbI MapTCHCHTHBIX MPEBPAIICHHA,
cTabuiau3aiys ayCTeHWTa, CBOMCTBA MapTeHcuTa. [Iporecchl mpu CTapeHUH U OTITYCKE
3aKaJICHHOM CTaJIM U CIUIAaBOB. 3aKOHOMEPHOCTHU MPOIIECCOB MPU XUMUKO-TEPMUYECKON 1
TEPMOMEXaHUYECKON 00paboTKe.
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Buner Ttepmuyeckoit o0paboTtku: oTxkur l-ro m 2-ro pona, 3akaika 0e3
NOJIMMOP(HOTO MpEBpAIlleHHs] U Ha MapTEHCHUT, crapeHue u ornyck, XTO u TMO.
[TapaMeTpbl BUJIOB U PA3HOBUIHOCTEN TEPMUUYECKOU 00pabOTKHU, CTPYKTypa U CBOMCTBA
CIUIAaBOB MU M3JEIAMI M3 HUX. TEeXHOJOTHMYEeCKHE OCHOBBI TEPMHUYECKOW OOpabOTKH -
Ha3HAY€HUE IapaMETPOB, CPEJ HArpeBa W OXJaXJACHUS B 3aBUCHUMOCTH OT BHJA
00paboTKH, cCopiepKaHus yIiIepoia U Apyrux dJIeMeHToB B ctanu [8-11, 28, 29, 33].

2.4 HEMETAIVIMMECKUE MATEPHUAJIbBI

Knaccubukanus  HeMeTalimdeckux  marepuanoB. [lmactumueckue  Macchl:
TEPMOILIACTUYHBIC, TEPMOPECAKTHBHBIC, Ta30HAIOJHEHHBIC. PE3MHOBBIE MaTepHabI
o01ero u crnenuaabHoro HazHadeHus. Kien - ux knaccudukanus: KOHCTPYKIIMOHHBIE U
pesuHOBBIe Kien. JlakokpacouHble Marepuaibl. JlepeBsSHHBICE MaTepHalbl, WX
pazHOBUIHOCTH. Heopranmdeckue maTepuaibl - CTEKIIO, Kepamuka u 1p. Haznauenue u
cTpoeHue, oopaboTka, cBoiictra [1, 14, 16].

2.5 HOPOHIKOBBIE 1 KOMIIO3ULINOHHBIE MATEPUAJIBI

OnpeneneHne KOMIIO3UIIMOHHBIX MarepuaioB. Kiaccupukamuss U MeTOJbI
MIPOU3BOJICTBA KOMITO3UIIMOHHBIX MaTepuaioB. [Iporecchl 00pa3oBaHusi TPOYHOU CBS3H
MEXAy KOMIIOHEHTaMu (aare3usi, AuQy3us, peKpucTaiu3anus, MeXaHu4ecKkas CBS3b).
BoOJIOKHHCTBIE KOMIO3UIIMOHHBIE MATEPUAbl C METALINYECKOW W HEMETAJUINYECKOU
Matpuue (CTpyKTypa, CBOMCTBa, HpUMEHEHHUE). JIMCIEpCHOHHO YNPOYHEHHBIE H
MHOTOCJIOMHBIE  KOMIIO3MLIMOHHBIE  Marepuaybl. DHU3WUECKHE  MOPOLECCHl  IIPHU
TBepaodazHoM U KuakodasHoMm crnekaHuu. OcoOeHHOCTH (Pa30BO-CTPYKTYPHBIX
MIPEBPAIEHUN B IMOPOLIKOBBIX MaTepuanax. KOHCTpYKIHMOHHBIE, MHCTPYMEHTAJIbHBIC,
aHTU(PUKIIUOHHBIC,  (PUKIIMOHHBIC, BBICOKO  TIOPUCTHIC,  DAJICKTPOTCXHUUYCCKUE
NOPOIIKOBbIE MaTepualsl [ 14, 15].

2.6 IBETHBIE METAJIVIbI U CI1JIABBI

Knaccudukaiys nBETHBIX METAUIOB W CIUIaBOB. MeJlb M CIUJIaBBbl Ha €€ OCHOBE:
JaTyHU, OpOH3bI. AJIIOMUHHUI W CIUIaBbl Ha €r0 OCHOBE: JIMTEHHBIC, AehOpPMUPYEMBIE.
Marhuii u cIiaBbl Ha €ro OCHOBE: AehopMUpYyeMbIe, TUTeHHbIE. TUTaH U CIUIaBbl HA €T
ocHOBe: AehopMUpyeMble, TUTEHHBIC. JICTKOTIIaBKHUE METaJUThl U CIUTaBbl HA UX OCHOBE:
MOAIIMITHUKOBBIC, ITMHKOBBIC, IpUIION. TyromiaBkue Metainisl (W, Mo, Ti, V, Nb, Zr) u
CILJIaBbl HAa UX OCHOBE. bepuiiuii 1 criaBel Ha €ro ocHOBE. biiaropognbsie MeTaisl (Au,
Ag, Pt). Texnonorust TepMuueckoii 00pabOTKHU IIBETHBIX METAJJIOB U CIIABOB, CTPYKTYpa
U UX cBoiicTBa. [13, 16, 25].

2.7 CIEIMAJIBHBIE CTAJIN U CIIJIABBI

Knaccudukanus crneuuanbHbix craned u (a3 B HUX. BnusHue nerupoBaHusi Ha
(a3oBbIE U CTPYKTYpHBIC MPEBPAIICHUS MPU HArpeBe U OXJIAKJICHUU: ayCTEHUTU3ALIUIO,
nepiuTHOe, OEHHUTHOE M MapTEHCUTHOE IMpeBpalieHre. KOHCTpYKIIMOHHBIE CTau:
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CTPOUTEJIbHBIE, MAILIMHOCTPOUTEIIbHBIE, YIIyUIlIaeMble U JJI1 UEMEHTAlWHU, [TaMIIOBbIE,
NOJIUMITHUKOBBIEC, MPYKUHHBIE, HW3HOCOCTOMKHE, KPUOTE€HHbIE, BBICOKOIIPOYHBIE,
MapTeHCUTHO-CTaperonme, aucnepcuonHo-teepaetomue, [THIT (TRIP) - cramm.
NHcTpyMeHTaNbHBIE CTAM: JUIsl M3MEPUTENBHOIO HHCTPYMEHTa, OBICTPOpPEKYLIHE,
HITAMIOBBIE, BaJIKOBbIE. CTalu U CIUIaBbl C 0COOBIMU CBOMCTBAMM: KOPPO3UOHHOCTOUKHUE
dbepputHble,  MapTEHCHUTHbIE,  aycTeHUTHble.  JKapompouHble,  TEIJIOCTOMKHE,
KapOCTOMKHUE CTalld U CIUIaBbl. Mapku, TepMuyeckas o0paboTka, CTPyKTypa, CBOMCTBa
aTUX Tpynn craieil. Knaccudukanus B 3aBUCMMOCTH OT CBOWCTB (TEMJIOCTOMKOCT,
MIPOKAJIMBAEMOCTh, TBEPAOCTh, BA3KOCTh U 1p.) [12, 15, 31].

2.8 IOBEPXHOCTHAS OBPABOTKA, ®YHKIIMOHAJIbBHBIE
ITOKPBITHUA U BOCCTAHOBJIEHHUE

OcobeHHocTu (a30BbIX W CTPYKTYPHBIX NPEBpallcHUH MpPU MOBEPXHOCTHOM
YOPOUHEHUM U JIETUPOBAHMM. METO/Ibl TOBEPXHOCTHOTO YMNPOYHEHHUSI TEMIOBBIM
BO3JICHCTBUEM 0€3 M3MEHEHHUSI XHMHUYECKOr0 COCTaBa: MpU II€YHOM Harpese,
ra3orjlaMeHHOM HarpeBe, KOHTAaKTHOM DJJIEKTpOHAarpeBe, B JJIEKTPOJIUTE, MpH
WHJYKIIMOHHOM HarpeBe, HarpeBe C HCIOJIb30BAHUEM BBICOKOKOHIICHTPUPOBAHHBIX
MCTOYHMKOB OJHEPrUU - JIA3€pHOr0, ILJIa3MEHHOTO, JJIEKTPOHHOJIYYEBOro. MeTobl
MOBEPXHOCTHOTO YIPOUYHEHHUS TEIJIOBBIM U XUMUUYECKUM BO3AEHCTBHEM. TpagullMOHHbIC
1 HOBbIe MeTOoJIbl XTO. MeToibl MOBEPXHOCTHOIO JIETUPOBAHUS TIPU IIEKTPOUCKPOBOM
paspsiiec 1 MOHHOM UMILTaHTAlMU. MeToAbl MOBEPXHOCTHOI'O YIIPOYHEHHUS MIACTUYECKUM
nedhopmupoBanrem (III1[I). YmpouHeHue ¢ TIOMOIIBIO DSHEPTUU B3pbIBA. MeETOIbI
MOBEPXHOCTHOTO YIIPOUYHEHUSI U BOCCTAHOBJIEHUS MOKPBITUSIMU M OCAXKICHUEM METAILIOB
U CIUIaBOB. MeTOJbl BOCCTAHOBJICHUSI J€TAJIel M HUHCTPYMEHTAa W HMX YNPOYHEHUE
HaIUIaBKOM; pa3MepHOe TepMUYecKoe BoccTaHoBienue [9, 10, 17, 18].

2.9 KOPPO3Us U BALIIUTA MATEPHUAJIOB

Knaccudukaiuys KOppo3MOHHBIX MPOIECCOB: MO MEXAaHU3MY Mpolecca, YCIOBUSIM
MPOTEKAHUSI U XapakTepy paspyllieHus. XuMuueckas kopposus. ['azoBasg u ropsiuas
Koppo3usa. [IpoayKTel ra3oBoil KOppO3WH. YCIOBHE CIUIOITHOCTH OKCUIHBIX ILJIEHOK
[Tunnuara u bensoprca. TepMoaMHaMKKa, MEXaHM3M M KMHETHMKA T'a30BOM KOPPO3HH.
[Tokazarenu KOppo3uHU. 3allUTa METAJUIOB M CIUIABOB OT Ta30BOM Koppo3uu. Teopuu
YKAPOCTOMKOTO JIeTHpoBaHUs. JKapoCTOMKOCTh U KapOMPOYHOCTh Tepmoauddy3noHHoe
HACBIIICHUE, METAJUIMYECKHEe W HEMETAJUTMYECKHUE TOKPBITHSA, 3aIIUTHBIE aTMOC(ephl.
XUMUYECKasT KOPPO3Hs B JKHUIKUX Cpellax. DJIEKTPOXUMHUYECKass KOPPO3Usi METAIJIOB U
CILIaBOB. DJIEKTPOJIHbIE TOTEHIIMAJIbl. AHOJIHbIE U KaTOAHbIE Tpolecchl. Koppo3noHHbie
MpOLECChl € KHUCIOPOJHOM H BOAOPOAHOM Aenojspusauuei. IlaccuBatopsl u
JeracuBaTopsl. BaxkHenmme BHUIBI JIEKTPOXUMHUYECKONW KOPPO3WHM M 3allMTa OT HHX -
atMoc(epHasi, TOA3E€MHasi, MOpCKas, B JKUIKUX paciulaBax, IlIejieBas, TOYeUyHas,
MEXKPHUCTAJUIUTHAS; METOJIbI 3alUTHI - JIETUPOBAHUEM, MOKPBITUAMH, 00paOOTKOMN Ccpes
u ap. Kopposuss mMuHepadbHbIX M OpPraHUYECKUX MaTepHajoB M €€ OCOOCHHOCTH.
Mertobl KOppO3UMOHHBIX UccienoBanuii [19, 20, 26, 29].



2.10 CTPYKTYPHBIN AHAJIN3 MATEPHAJIOB

MakpocCTpyKTypHbId aHaiau3, oOpa3ubl s HEro. MUKpPOCTPYKTYpPHBIN aHaIU3 U
OPUHIUIB CBETOBOM MHUKPOCKONMH; METOAbl MHMKPOCKOINMYECKOTO HCCIEI0BaHNUS;
ONpPENCIICHUE Pa3MEPOB  MHUKPOYACTHUL, CTPYKTYpHbIE COCTaBJISIIOIIME M Ap.
JudpakiimoHHbIE METO/IbI UCCIEAOBAHUS CTPYKTYphl. DU3MKa pEHTIEHOBCKUX Jy4YeH, Uux
IIpUPO/Ia, OCHOBHBIE CBOMCTBA M IOJy4Y€HHE. Perucrpanuss H3Iy4EeHUs, CIEKTpPbI
U3JIy4eHUs. SIBIEHUSI KJIACCUYECKOTrO M KBAHTOBOI'O PACCESHMS, BTOPUYHOE HU3ITYyUYCHHE.
OcHoBHBIE 3aKOHOMepHOCTH nudpakiuu: dopmyrna Byneda-bperros. Xapakrepucruka
OCHOBHBIX METOJIOB PEHTT€HOCTPYKTYPHOTO aHanu3a [2, 21].

2.11 ®U3NYECKUE CBOMCTBA U METO/Ibl UCCJEJOBAHUS
MATEPHAJIOB

OO0bemHBIC u CTPYKTYpPHO-UyBCTBUTEIbHBIE CBOMCTBa MaTepuaoB.
DJIEKTPUYECKHUE CBOMCTBA: AJIEKTPONPOBOJIHOCTh - BO3JICHCTBUE HA HEE TeMIIEpaTyphl U
JABJICHUs, BHUJA TEPMOOOPAOOTKU. DJIEKTPOCONPOTUBICHUE TBEPABIX PACTBOPOB,
XUMUYECKUX COCAMHEHHUNW WM TPOMEXKYTOUHBIX (ha3. SIBiIeHHE CBEPXMPOBOIUMOCTH.
KonTakTHass pa3HOCTh MOTEHIMANIOB. TepMOAIEKTpUUYECKHUE CBOHMCTBAa. MarHuTHBIC
CBOWCTBA - HAMAarHWYE€HHOCTh HACHIIIEHUS, OCTaTOUHAasI UHAYKIUsA. KoapruTtuBHas cuia.
[TnoTHOCTH M ee n3Mepenue. JImHeliHoe u 06beMHOE pacmupenue [22].

2.12 MEXAHUYECKHUE CBOMCTBA U KOHCTPYKIIMOHHAS
ITPOYHOCTb MATEPHUAJIOB

Bunpl Hanpsokenuil. JluarpaMMel pacTsbKeHHsI, MX aHanu3. 3akoH ['yka. cTuHHbIe
auarpaMmbl gedopmanuu npu pactsbkeHud. Heynpyrue siBnenusi. BHyTpeHHee TpeHue.
BnusHue BHYTpEeHHUX M BHEIIHUX (PAKTOPOB Ha IUIACTUYECKYIO Aedopmarnio Buibl
paspyuenui. M3nomel. Mexannueckue cBorcTBa. McnbiTanusa Ha pacTsokeHue. MeToasl
u3MepeHus teepaoctu no Poxsemty, bpunennto, Bukkepcy, [loabau. MukporsepaocTs.
JInHaMUYeCKHE HCIBITaHUA. YCTaJOCTh METAUIOB. TEXHOJOTrMYeCKHe WCHBITaHuA |3,
23].

2.13 JTUATHOCTHUKA U JE®EKTOCKOIINA MATEPHUAJIOB

Texnuueckass nuarHoctuka. JlepexTsl u MX KinaccuuKalus: JUThbS, CBapKH,
TepMooOpaboTku, 00paboTku maBienueMm u ap. Kiaccudukamnus METOq0B M CPEACTB
Ne(PEKTOCKOMMUECKOTO  KOHTPOJIsI ~ KadecTBa -  MAarHUTHBIA,  AJIEKTPUYECKUH,
aKyCTHYECKUM, PEHTI€HOBCKUM, KAIWUIAPHBIA U 1p. BU3yanbHO-ONTHYECKHE METOMBI U
CpelcTBa Hepa3pyluaromero KoHTpois. Cpeactsa U npruOOpsl, TEXHOJIOTHS U3MEPEHUN U
TEXHUYECKON AUarHocTuku. OCHOBHBIE MPHUHIIUIBI BEIOOpA METO/IOB HEpa3pyIIatoUIEro
KOHTPOJISI U KOMIUIEKCHBIE CHCTEMBI KOHTPOJIS Ka4eCTBA NPOAyKIMU. CTaHaapTU3aALUA U
MeTpoJiorudeckoe ooecrieuenue [24, 32].



3 KPUTEPUU OINEHUBAHMUSA PE3YJIBTATOB BCTYIIMTEJABHOI'O
NCIIBITAHUA

OOmiee KOAWMYECTBO TMOJydYeHHBbIX OamwioB (mo 100-0aibHO  mIKAaJIe)
onpeensieTcss Kak cyMMa 0aJuloB 3a OTBETHI HA BCE BOIIPOCHI, pa3elICHHbIE Ha 3 YPOBHS
CJIO’KHOCTH.

YpoBensb 1. (MakcumaibHOE CyMMapHOE KOJIUYECTBO 0auioB 3a 6 Bompocos - 30
0aJ10B).

[IpaBuiibHBIE OTBETHI HA KaXIblil BOIMPOC IIEPBOrO YPOBHS CJIOKHOCTH,
COCTaBJIcHHBIC B ()OpME TECTOBBIX 3aJIaHWi, OICHWUBAIOTCA B 5 OaoB. B ciyuae
HEBEPHOTI'0 OTBETA HA Ka)K/IbIi BONPOC BhICTaBsieTcs 0.

YpoBenb 2. (MakcumanbHOE CyMMapHOE KOJTUYEeCTBO OaioB 3a 2 Bompoca - 40
0aJ10B).

OTBeThl Ha 3aaHMs JTOJKHBI OBITh PA3BEPHYTHIMH, C MOSICHEHUSAMHU. 3a KaX bl
IPaBUJIbHBIM OTBET BTOPOIO YPOBHS CIOXKHOCTH OWJIETa BCTYNHUTEIBHOIO HCIBITAHUS
abutypueHTt mnonydaer 20 (nBaamaTth) OamwioB. 3a KaXAYH HETOYHOCTh B OTBETax
OCHOBHOM 4YacTH BOIIpoca CHUMaercd S5 0amioB, 3a OTCYTCTBUE HEOOXOAMMBIX
NOSICHEHUH, CXeM U pucyHKOB cHuUMaeTcs 10 6amnoB. CymMma 0aljioB 32 OTBET HE MOXKET
ObITh OTpUIATENbHOW. B ciayuyae OTCYyTCTBUSI OTBeTa Ha KOHKPETHBIM BOIPOC HIIU
HEBEPHBIN 0TBET BhicTaBisieTcs 0 6anios.

YpoBenb 3. (MakcuManbHOE CyMMapHOE KOJMYECTBO OaiuioB 3a Bompoc - 30
0aJL10B).

OTBeT Ha 3amaHue 3 ypOBHSA JOJDKEH OBITh Pa3BEpHYTHIM B COOTBETCTBHH C
MOCTaBJICHHOW 3a/ayeil. 3a TpaBWIbHBIA OTBET TPETHETO YPOBHSA CIOKHOCTH
abutrypuent mnonyuaer 30 (Tpuanarb) OamioB. 3a KaXKIyl0 HETOYHOCTH B OTBETaX
OCHOBHOM 4YacTH BOIIpoca CHUMaercd S5 0amioB, 3a OTCYTCTBHE HEOOXOJMMBIX
NOSICHEHUH, CXeM M pPUCYHKOB cHuMaeTrcs 10 OamwtoB; 1 Oamn cHuMaercs 3a
HECYLIECTBEHHBIE OMIMOKN B 0003HaueHusx. Cymma 0ajuioB 3a OTBET HE MOXET OBITH
OTpULATENILHOM. B cilyyae OTCYTCTBHs OTBETa HA KOHKPETHBIM BOIIPOC WM HEBEPHBIN
oTBeT BhIcTaBisgeTcs 0 6amos.

B ciyuyae HemosHOro OTBETa Ha 3aJaHusl YPOBHEH 2 U 3 3K3aMeHaTop JI0JKEH
yKa3aTh B CBOMX IMIOMETKAX Ha JOIMYIICHHbIE a0UTYpPUEHTOM HEAOCTATKH.

OneHnka 3a 9K3aMEHAIMOHHYIO pa0oTy BCTYNUTEIBLHOTO UCTIBITAHUSI a0UTYypUEHTA
BBICTaBJISICTCS 9K3aMEHAIIMOHHONW KOMMCCHEW B 3aBUCHUMOCTH OT CYMMBbI HaOpaHHBIX
0aJuIoB 3a MOJIHOCTHIO MJTM YaCTUYHO BEPHBIE OTBETHI.

MuHumMajibHasi cyMMa 0aJIJ10B, TTO3BOJISIIONIAS a0UTYPUCHTY MPHUHATH Y4acTHe
B KOHKypCE Ha 3a4HUCJICHUE IS OOyYeHHsS 10 YPOBHIO MOJTOTOBKH «Maructp» - 60
0aJ1J10B.
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