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A0 MARE TEPCTBO AAY KI M BLICHIETO OBPA3OBAHMSI POCCHIICKOM ®EIEPALIN

@enepanbHOE rOCYIAPCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/IbHOE yUpekKIeHHne
BBICILEr0 00pa3oBaHust _
«CEBEPO-KABKA3CKHUU ®ENEPAJIBHBIU YHUBEPCUTET»

YTBEPXJAIO:
N.o. 3aB. xadenpoit XTMuAXII
E.H. [1aBnenko

®OH/I ONEHOYHBIX CPE/ICTB
JUISl TIPOBEJICHUS] TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTAllUU
0 TucuUIuIMHe MaTepuanosencHue
(3JIEKTPOHHLIN JIOKYMEHT)

Hamnpasnenue noarorosku/cnernuanbHOCTh 15.03.02  TexHoJI0rMYecKHe MAIIMHbI U
o0opynoBanue

Hampasnennocts (mpoduis)/ TexHoJiornyeckoe 000py10BaHHe XUMHUYECKUX U
He)TeXMMHYeCKHX MPOU3BOJICTB

KBanudukarnus BeITyCKHUKA 0aKAJABD

®dopma 00yueHHS 3a04HAA

I'ox navana oO6yuenust 2021

Wzydaetcs B 3 cemecTpe




IpeauciioBue

1. Ha3nauenne — TeKymMil KOHTPOJb MO AUCHUIUIMHE «MarepuajioBeeHue» — BHUJ
CHCTEMaTUYECKON MPOBEPKHU 3HAHWI, YMEHUH, HABBIKOB CTYACHTOB. 3aJjaya TEKYIIETO KOHTPOJIS
— TMOJIyYUTh MEPBUYHYIO MHPOPMALHUIO O XOJ€ M KadecTBE YCBOCHHUS Y4eOHOro marepuaia, a
TaKXKe CTUMYJIMPOBATh PETYISPHYIO IleJICHAaNpaBleHHYI0 padoTy CTyAeHTOB. 3ajauda
IPOMEXYTOUHOW aTTeCTallud — TOJYYUTh JOCTOBEPHYIO HH(OPMALUIO O CTENEHH OCBOCHHS
JUCHUITIIUHBI.

2. @OH/I OLICHOYHBIX CpPEICTB TEKYHIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOUYHOMN
aTTecTaluu pa3paboTaH Ha OCHOBE pabodyeil mporpamMmbl AUCHUILUIMHBI MarepuanoBeneHUE B
COOTBETCTBUU € 0OOpa3oBaTelbHOI MpOorpaMMoON BBICHIETO O0pa3OBaHUs IO HAIPABIECHUIO
noAroToBku 15.03.02 TexHosjOrHYecKHe MaIIMHBI U 000pya0BaHHe, YTBEPKICHHOW HA 3aceIaHUM
VYuenoro coera HTU (¢punman) CKOY nporokona Ne oT «  » T.

3. Pa3pabotunk(n): Kazakos /I.B., notient xadeapsr XTMuAXII

4. @®OC paccMOTpeH M YTBEp)KICH Ha 3acelaHuu Kadeapbl XUMHUECKOW TEXHOJIOTHU
MAIllMH U annapaToB XUMUYECKUX MTPOU3BOACTB, IIpoTokon Ne. ot «_ » T.
5. ®OC cormacoBan ¢ BbITycKaromiel kadeapoit XUMHUUYECKOW TEXHOJIOTHMH MAIIWuH |
anmnapaTroB XUMUYECKUX MMPOU3BOACTB, IIpoTokon N oTt«_ » T.

6. IIpoBenena sxcneptuza @OC. UieHbl SKCIIEPTHOM I'PYIIIBI, IPOBOJUBIINE BHYTPEHHIOKO
IKCHEPTUY:

IIpencenarens [MaBnenko E.H., n.0. 3aBemyromero kadenpoit XTMuAXII,
yied YMK

Ceimko K.C., accucrent xadenpst XTMuAXII

OxcneptHoe 3akimtoueHne: POC coorBercTByer TpeboBanusM PI'OC BO mo HampapieHHUIO
HOATOTOBKH 15.03.02 TexHoMmornyeckre MaliuHbl 1 000pyI0BaHUE.

« » J1.B. KazakoB

(Toamuch)
7. Cpox netictBust OC



[TactiopT oHIA OTICHOYHBIX CPEICTB

AJIs1 IPOBEACHUA TCKYIICTO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ aTrTeCTalu

Kon Jran HanmenoBanue Cpencrsa u
. (hopmupoBaHus Bupa xontpouns, Tun
OLICHUBAaEMOM OILIEHOYHOTI'O TEXHOJIOTHH
KOMITETEHIIUN aTTeCTalusl | KOHTPOJIS

KOMIICTCHIIUN (NeTemb1) CpeACTBa OLICHKHU
OK-7, I[IK-15, 1 2 3 4 5 6 |CobecenoBauue |Texymuii YV CTHEIN Bomnpocsr qist
[1K-16 7 8 cobeceqoBaHuA
OK-7, IIK-15, 1 2 3 45 6 |CobecenoBanue |Texymmii VYerubeiit | Borpoch! s
[1K-16 7 8 cobeceqoBaHMs
CocraBuTenb J1.B. KazakoB

(monmucek)

« »

2021 r.




MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIUA

o

10.
11.

12.

13.
14.
15.
16.
17.
18.

19.

®enepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHHE
BBICLIEro 00pasoBanus _
«CEBEPO-KABKA3CKHUU ®EJEPAJIBHBIM YHUBEPCUTET»

YTBEPXKIALIO:
HN.o. 3aB. xadeapoit XTMuAXII
E.H. ITaBnenko

« » 2021 r.

Bomnpocsl k 3Kk3aMeny:

Bomnpocs! 11t TpoBepKH ypOBHS 00y4eHHOCTH

3HaTh:
CoBpeMeHHOE IIPeICTABICHUE O CTPOCHUH aToMa, ieproauueckoM 3akoHe J[.M.Meneneena.
Ctpoenne aToma MeTajjia U CBOMCTBAa MeTaiUoB. Kpucraminyeckoe cTpoeHHe METaJIOB.
OCHOBHBIE THUIIBI KPUCTAUIMUECKUX PEUIETOK, UX XapaKTEPUCTUKU. AHM30TPOIIHS CBOMCTB
METaJUIOB.
Annorpornuyeckue (mosmmopdHbIe) peBpaleHus B MeTauiax. Kputuueckue Touku
METaJUIOB. AJUIOTPONHUS Kelle3a, ee 3HaueHue. KpuTuueckue TOUKH xernesa.
CymurHocTs npoliecca KpUCTAUIN3aLUU U TEPMOIMHAMUYECKUE YCIIOBHS, CIIOCOOCTBYIOIIHE
00pa3oBaHMIO KPUCTAIIIOB.
Kpussie oxsia>kieHus1 U HarpeBa Mpu KPUCTAIUIU3ALUU, UX TTOCTPOCHHE.
OO6pazoBaHue EHTPOB KPUCTAJUIU3AIMH U POCT KPUCTAILUIOB. DaKTOPHI, BIAUSIIONINE Ha
pasmep u popmy 3epHa.
Oco0eHHOCTH KPUCTAIIIMUECKOTO CTPOCHHSI pEaIbHBIX METaJJIOB.
[ToHATHE O TOYEUHBIX, JIMHEHHBIX U ITOBEPXHOCTHBIX HECOBEPIICHCTBAX (AedekTax).
CrpoeHue MeTajinyeckoro ciauTka. JlenapurtHas Kpuctamun3amusi.
JIukBarus. 3aKOHOMEPHOCTH MPOIIECCOB KPUCTAIUIM3ALUHU U CTPYKTYPOOOPa30BaHUS
METaJUIOB U CILJIABOB
MeTobl caMoopraHu3alyy ¥ caMooOpa30BaHus PU MPOBEICHUH CTAHIAPTHBIX UCIIBITAHUHI
10 OMPENIEICHNUIO PU3NKO-MEXaHUUECKIX CBOMCTB M TEXHOJIOTHYECKHUX MToKa3aTesen
HCIOJIb3YEMBIX MaTEpUAIOB U TOTOBBIX U3AEIUM.
MeTopl cTaHAAPTHBIX UCTIBITAHUM 110 ONpeIeeHUI0 (PU3NKO-MEXaHUYECKIX CBOMCTB U
TEXHOJIOTUYECKHUX MTOKA3aTeNIeH NCII0JIb3YEMBIX MAaTEPUAJIOB U TOTOBBIX M3/1ETUI.
Makpockonuueckuii aHam3. M3ydeHne cTpykTypbl Ha U3JIOMax U Makpouutndax.
TexHonorus nzrorosneHust Makpouunpos. OCHOBHBIE 1e()EKTbI MAKPOCTPYKTYPHI.
Mukpockonuueckuii aHaiu3. TeXHONIOrusI U3TOTOBJIECHUS M TPABICHUSI MUKPOILITU(OB.
Mertamnorpaduyeckii MUKPOCKOII, €r0 ONTHYECKasi CXeMa U KOHCTPYKIHS, ITpaBuiia paboThl
Ha HEM.
[TonsTHe 00 1MeKTPOHHON MUKpOCKonuu. HazHadeHne u ycTporlCTBO 3JEKTPOHHOTO
MHKPOCKOIIA.
[Tnactuueckas nedopMariyst METaJIOB (MOHO- M TOTUKpUCTAIIIOB). CBOMCTBA IIIACTHUECKU
neGopMUpPOBaHHBIX METALIOB.



20.

21.

22.

23.

24.

25.

26.
217.

[ToHATHE O MEXaHMYECKUX CBOMCTBAX METAJUIOB M MEXaHUYECKUX METOJaX UX UCTIBITAHUS
VcnblTanus npy CTaTUYECKUX HArpy3KaxX: Ha pacTsDKEHHE U Ha TBEPIOCTh. MeToauka
MIPOBE/ICHUS HCTIBITAHUI, UCTIONIb3yeMble 00pa3IIbl, XapaKTEPUCTHKH X MEXaHUYECKUX
CBOWCTB.

VcniplTanus npyu AMHAMUYECKUX Harpyskax (Ha yaapHelid u3ru0). Metoauka npoBeieHus
UCHBITAaHUH, HCIIOJIb3YEMbIe 00pas3Ibl.

TexHomOrMYHOCTH B nporiecce auThs. O0pabaTbiBaeMOCTh JaBieHueM. O6padbaTbiBaeéMOCTh
pe3aHueM.

OOu1re cBoiicTBa O JINTEHHOM MPOU3BOJCTBE. TeXHOIOrnYecKast CXeMa U3rOTOBJICHUS
OTJIMBOK, ()OPMOBOYHOE IIPOU3BOJICTBO

[TonsaTue o craBe, KOMIOHEHTE, ¢asze, cucteme. O0IacTh MPUMEHEHUS CIJIAaBOB B KAUECTBE
KOHCTPYKLIMOHHBIX MaTepHajIoB

[IpaBuio ¢a3 u ero UCIOIb30BaHUE MTPH U3YUEHUH CIUIABOB.

Bo3MoskHBIE Cilyuan paBHOBECHS JUIsl IBYXKOMIIOHEHTHBIX CHCTEM.

YMeTh, BIaIeTh:

1. CaMOOPraHnU30BbIBATHCA U CaM006p3.30BBIBaTBC$I B 06HaCTI/I MaTCpruaJIOBCACHUSA
2. CTIOCOOHOCTHIO K CAMOOPTaHU3AIMN U CaMO00Pa30BaHUIO B 00J1aCcTH
MaTepuaIoBeICHUS.

I1oBBIIIEHHBIN YPOBEHB

Bomnpocs! 11t TpoBepKH ypOBHs 00y4€HHOCTH
3HaTE:

1. TloHsATHE O reTepOreHHbIX CTPYKTYpax (MEXaHUUYECKUX CMECSX). XUMHUECKOe
B3aMOJCHCTBIE KOMIIOHEHTOB, THUITHI XUMHUUECKUX coequHeHmii. CBoHicTBa
TETEPOreHHBIX CTPYKTYp, TBEPABIX PACTBOPOB, XUMUUYECKUX COEANHEHUH.

2. Ilpumenenue npasuia (a3 U MpaBuiia OTPE3KOB IIPU U3YUEHHUH ITPEBPAILEHUI B CILIaBax
10 Juarpamme.

3. JluarpaMma COCTOSTHMSI «K€J€30-1IEMEHTHUT», OCHOBHBIE 00JIaCTH, KpUTHUECKHE TOUKH,
(a3oBbIe U3MEHEHUS, OTPE/ICTICHNE CTPYKTYPHI CIUIABOB 10 IUarpamMmMe.

4. Buapl TepMHUYECKOl 00pabOTKH CIUIaBOB, €€ Ha3HAYCHHE, CIIOCOOBI TPOBHICHHUS,
00opy0oBaHuE JUIsl TEPMUYECKON 00pabOTKH, 1e(PEKTHI CIIJIaBOB IIPU TEPMUUECKOM
00paboTke

5. Tonstue cranu, obmas Ki1accupuKanus craneif, 06JacTb IPUMEHEHUS, TTOCTOSHHBIE
MIPUMECH B CTAJIAX, BIUSHUE YTIIepoa U TOCTOSTHHBIX ITPUMECEN Ha CBOMCTBA CTalleh

6. JlermpoBaHHbIE CTalU, 00JACTh MPUMEHEHHS, KIaCCU(PUKAINS JETHPOBAHHBIX CTaJICH,
OCHOBHBIEC JIETHPYIOIINE KOMIIOHEHTBHI, BIUSHUE JIETUPYIOIIUX KOMIIOHEHTOB Ha
CBOMCTBA U CTPYKTYPY CTAJIEH

7. Tlonsartue uyryHsl, ki1accupukaus, 00JacTb IPUMEHEHUs, OCHOBHbIE CBOWCTBA YyT'yHOB,
CTPYKTYPHBIE COCTABJIAIOIINE YYI'YHOB, MAPKUPOBKA YyT'YHOB

8. IloHsTHE KOHCTPYKIIMOHHBIX MaTe€pHUaioB, OCHOBHbIE CBOWCTBA U 00J1aCTh IPUMEHEHUS
KOHCTPYKLIMOHHBIX CTaJIel, KjIacCu(UKaIs KOHCTPYKIIMOHHBIX CTalleil, MapKHUPOBKA U
pacinppoBKa KOHCTPYKLIMOHHBIX MapOK CTalleil 001ero Ha3HaueHus

9. TloHATHE MHCTPYMEHTAIBHBIX CTaJel, OCHOBHbIE CBOMCTBA M 00JaCTh IPUMEHEHUS,
KJaccu(puKalus, THCTPYMEHTAJIBHBIX CTaleld. MAPKUPOBKA M pacilIuppoBKa
MHCTPYMEHTAIBHBIX MapOK CTaJIel

10. IonsTHE cTanel 11 peXKyLero, MTaMIOBOTO U U3MEPUTEIBHOTO HHCTPYMEHTOB,
OCHOBHBIEC CBOICTBA U 00JIaCTh MPUMEHEHHSI, OCHOBHBIE CTPYKTYPHBIE COCTABIISIOIINE
cTajiel. KimaccuduKaius CTajieid. MapKUPOBKa M paciiudpoBKa MapoK cTanei



11. Cranu u crnaBbl ¢ 0COOBIMH (PU3MYECKMMH CBOMCTBAMH, OCHOBHBIE CBOICTBA U 00JIaCTh
IPUMEHEHHS, OCHOBHBIE CTPYKTYPHBIE COCTABIISIOIINE CTAleH. KIacCupUKaIMs cTajleH.
MapKHUpOBKa U pacmudpoBKa MapoK cTajei

12. TlonsiTe KOPPO3UH METAIIIOB M CILIAaBOB. BBl KOPpO3HH.

13. Ilpu4yKrHbBI BO3HUKHOBEHHUSI KOPPO3UU M METOBI OOPHOBI C KOPPO3HEH, BIUSHUE
KOPPO3MHU Ha CBOICTBA U CTPYKTYPY METAJUIOB U CILUIABOB

14. KoMIIO3UITMOHHBIE MaTePUAIIBI, UX KIaccu(HKaIys, CTpOeHUE, CBOWCTBA, TIOCTOUHCTBA U
HEJI0CTaTKHU, 00J1aCTh IPUMEHEHHMSI B IPOMBIIIJICHHOCTH.

15. OcHOBHBIE METAJIIBI U CIIJIaBbl HA OCHOBE IIBETHBIX METAJIOB , MX KIacCU(pUKAIMS,
CBOWCTBA , 00J1aCTh IPUMEHEHUS

16. IlpumeHeHne HeMeTAITMUECKUX MaTepranoB. CoBpeMeHHbIE BHIBI TUTacTMace. Pesuna
IpUMEHseMas B COBPEMEHHOM IPOMBIIIIICHHOCTH, XapaKTepPUCTUKA U CBOMCTBA.

YMeTh, BIaIeTh:
1. cucremaru3upoBaTh, BOCIPOM3BECTH W OOBSICHUTH Y4YEOHBIM MaTepHal C

TpeOyeMoii CTeTIeHbI0 HAYYHOM TOYHOCTH M MOJHOTHI B 00JIACTH MaTepUAIOBEICHUS
2.  crmocobeHoCTh BBIOpaTh M 3((HEKTUBHO MPUMEHHUTDH AJ€KBATHBIM METO PELICHUS
KOHKPETHO! Mpo0sIeMbl B 00JaCTH MaTepUaIOBEACHHUS.

Kpurepun oueHuBaHusi KOMIEeTEHIMH

OneHka «OTJIIMYHOY» BBICTABIIAETCS CTYIEHTY, IOJHOCTBIO OCBOMBILEMY BCE KOMIIETEHIIUU
NOKa3aBIlIEMy BCECTOPOHHME, CHUCTEMAaTU3UPOBAaHHBIC, INTyOOKHE 3HAHUS Y4€OHOH MpOrpaMMbl
JUCLUIUINHBI U YMEHHME YBEPEHHO INPUMEHATh UX HA IPAKTHKE IPH PEIIEHUH KOHKPETHBIX
3aja4, CBOOOJHOE U MPABUILHOE 0OOCHOBAHUE MPUHSTHIX PEIICHUH;

Onenka «xopouio» BBICTaBISIETCA CTYACHTY, €CJIM OH B JOCTaTOYHOW MEpe OCBOMJI BCE
KOMIIETEHIIMM, HO JOMYyCKaeT OMIMOKM, TBEPAO 3HAET MaTepuall, TPAMOTHO M IO CYILECTBY
M3JIaraeT e€ro, yMeeT IPUMEHATH MOJIy4YCHHbIC 3HAHHS Ha IIPAKTHKE, HO JOIYCKAET B OTBETE WU
B PEIICHUH 3a]]a4 HEKOTOPbIE HETOYHOCTH;

OneHka «yoOBJIETBOPUTEIBHO» BBICTABIIACTCSA CTYNEHTY YacTUYHO W IOBEPXHOCTHO
OCBOMBILIEMY KOMIIETEHIIMH MOKa3aBLIEMy (parMeHTapHBINA, Pa3pO3HEHHBIA XapaKTep 3HAHUM,
HEIOCTaTOYHO IPaBUJIbHBIE (OPMYJIUPOBKH 0a30BBIX MOHATHUN, HApYIIEHUs JOIMYECKOH
NIOCJIEI0BATENBHOCTY B M3JIOKEHUU IPOrpPaMMHOr0 MaTepuajia, HO IIPU 3TOM OH BIAJEET
OCHOBHBIMH pa3/iellaMu y4yeOHOH IporpaMMbl, HEOOXOIUMBIMH AJIs JalbHEHIero o0yyeHus u
MOYET MPUMEHSTH MOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHIAPTHOM CUTYAIUH;

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISETCS CTYINEHTY, KOTODBIM HE OCBOMII
KOMIIETEHIIMM ¥ He 3HaeT OOJbIIeld YacTH OCHOBHOTO COJACp)KaHHUsS y4eOHOHW MporpaMmbl
JTUCLUIUIMHBIL, TOIYCKaeT Ipyoble OMNOKU B ()OPMYIMPOBKAX OCHOBHBIX MOHSTUN TUCLUILIMHBI
Y HE YMEET UCII0JIb30BATh [1OJIyYEHHbIE 3HAHUS NIPU PELIEHUH TUIIOBBIX MPAKTUUYECKUX 3a/a4.

CocraBuTenb J1.B. KazakoB

(monnuce)

« » 2021 .




MWHHUCTEPCTBO HAYKH 1 BBICHIEIO OBPA30OBAHMS POCCUNCKOM ®EJIEPAIIMA

1.

@enepanbHOe rOCYIaPCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/IbHOE yUpeKIeHHe
BBICIIEr0 00pa30BAHHUSA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBIA YHUBEPCUTET»

YTBEPX/IAIO:
N.o. 3aB. kadenpoit XTMuAXII
E.H. IIaBnenko

« » 2021 r.

Bomnpocsl 1151 codeceoBanus:
Bonpocs! 1u1st mpoBepku ypoBHSI 00y4€HHOCTH
3HaTh:
CoBpeMeHHOe MPEeCTaBIEHNE O CTPOSHUU aTOMa, IEPUOINIECKOM 3aKOHE

J.1M.Menneneena.

o

©w

10.
11.

12.

13.

14.
15.

Ctpoenne aToma MeTajjia U CBOMCTBAa MeTaJUTOB. Kpucraminyeckoe cTpoeHHE METaJIOB.
OCHOBHBIE TUIIBI KPUCTAUIMUECKUX PEUIETOK, UX XapaKTEPUCTUKU. AHM30TPOIIHS CBONCTB
METaJIJIOB.

Annorpornuyeckue (mosmmopdHbIe) MpeBpaleHus B MeTauiax. Kputuueckue Touku
METaJIJIOB. AJUIOTPONUS XKeJie3a, ee 3HaueHue. Kpuruuecknue TOUKH xenesa.

CymrHocTs npoliecca KpUCTaUIN3aLUU U TEPMOIMHAMUYECKUE YCIIOBHS, CIIOCOOCTBYIOIINE
00pa3oBaHMIO KPUCTAJIIOB.

KpuBble oxyiaxaeHns 1 HarpeBa Npu KpUCTAIIIM3ALUH, UX TIOCTPOEHHUE.

OO6pazoBaHue IEHTPOB KPUCTAJUIU3AIMH U POCT KPUCTAILUIOB. DaKTOPHI, BIAUSIIONINE Ha
pasmep u popmy 3epHa.

Oco0eHHOCTH KPUCTAIIIMYECKOTO CTPOSHHSI pEaIbHBIX METaJJIOB.

[ToHATHE O TOYEUHBIX, JIMHEHHBIX U ITOBEPXHOCTHBIX HECOBEPIICHCTBAX (AedekTax).
CrtpoeHre MeTaJIMYeCKOro ciuTKa. JleHapuTHast KpUCTalIn3alysl.

JlukBarus. 3aKOHOMEPHOCTH MPOIIECCOB KPUCTAIUIM3ALUHU U CTPYKTYPOOOPa30BaHUS
METAJIJIOB U CIIJIaBOB

MeTobl caMoopraHu3alyy ¥ caMooOpa30BaHus MPY MPOBEIECHUH CTAHIAPTHBIX HCIIBITAHUHI
10 OMPENIEICHNUI0 PU3NKO-MEXaHUUECKIX CBOMCTB M TEXHOJIOTHYECKHUX MTOoKa3aTesen
HCIOJIb3YEMBIX MaTEpUaIOB U TOTOBBIX U3AEIUM.

MeTopl cTaHAAPTHBIX UCTIBITAHUM 110 ONpeieIeHUI0 (PU3NKO-MEXaHUYECKIUX CBOMCTB U
TEXHOJIOTUYECKHUX MTOKA3aTeNIEeH NCII0JIb3YEMBIX MAaTEPUAJIOB U TOTOBBIX M3/1ETUI.
Makpockonuueckuii aHam3. M3ydeHne cTpyKTypbl Ha U3JIOMaxX U Makponutudax.
TexHonorus nzrorosneHust Makpouunpos. OCHOBHBIE 1e()EKTbI MAKPOCTPYKTYPHI.



16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

Muxkpockonudeckuii aHanu3. TeXHOIOTusl U3TOTOBJICHUS U TPABJICHUS] MUKPOLTU(OB.
Mertannorpaduueckuii MUKPOCKOII, €ro ONTHYeCKasi cCXxeMa M KOHCTPYKIIMSI, TpaBuiia padboThl
Ha HEM.

[TonsiTre 006 3MEeKTPOHHOM MUKpPOCKOTMH. HazHaueHne u yCTpoiCTBO 3JIEKTPOHHOTO
MHUKPOCKOTIA.

[TnacTuyeckas nedopmaiys MeTauIOB (MOHO- U MTOTMKPUCTAIIIOB). CBONCTBA MJIACTHYCCKU
ne(pOpPMUPOBAHHBIX METAILIIOB.

[ToHsiTHE 0 MEXaHUYECKUX CBOMCTBAX METAJNIOB M MEXaHMYECKUX METOJaX UX UCIIBITAHUS
WcnbiTanus npu cTaTUYECKUX Harpy3kax: Ha pacTsDKEHUE U Ha TBEPIOCTh. MeToinka
MIPOBEICHUS UCTIBITAaHUI, HCIIOJIb3yeMble 00pa3Libl, XapaKTEPUCTUKN UX MEXaHUUECKUX
CBOWCTB.

WcnpiTanus npu [uHAMUYECKUX Harpys3kax (Ha yaapHbli u3rub). Meroauka npoBeieHus
WCIBITAHUH, UCIIONh3yEeMbIE 00pa3Ilbl.

TexHomornuHOCTH B TIporiecce TuThs. OOpadbareiBaeMoCcThb naBieHreM. O0padbaTeiBaeMOCThb
pe3aHueMm.

OO6mme cBOMCTBA O TUTECHHOM MPOU3BOJICTBE. TEXHOIOTHYECKask CXeMa H3TOTOBJICHUS
OTIUBOK, POPMOBOYHOE MTPOU3BOJICTBO

[TonsTe o ciiaBe, KOMIOHEHTE, (ase, cucteme. O0IacTh MPUMEHEHHUS CIIJIAaBOB B KAUE€CTBE
KOHCTPYKIIMOHHBIX MaTepUajoB

[IpaBuiio ¢a3 u ero Kcmnonb30BaHUE NMPU U3YYEHUH CILIABOB.

Bo3moskHbIe ciiydan paBHOBECHS JUIs IByXKOMITIOHEHTHBIX CUCTEM.

YMeTh, BIaACTh:

3. caMOOpraHM30BBIBATHCS M CAMOOOPA30BBIBATHCS B 00JIACTH MAaTEpUATIOBEACHUS
4. cmocoOHOCTBIO K CAMOOPIaHU3alUU U CaMOOOPa30BaHUIO B 00JIACTH
MaTepHaIOBEICHHUS.

[ToBbIlIEHHBIN YPOBEHB

Bormpocs! 111 mpoBepkH ypOBHS 00Y4EHHOCTH
3HaTh:

17. TloHsiTHE O TETEPOTeHHBIX CTPYKTYpax (MEXaHUUECKHX CMECSX ). XUMHUYECKOe
B3aUMO/ICCTBUE KOMIIOHEHTOB, THIIbl XUMUYECKUX coeluHEeHM. CBOMCTBA
TeTePOreHHBIX CTPYKTYP, TBEPIABIX PACTBOPOB, XUMUYECKUX COECAMHEHUN.

18. [Ipumenenwne npasuia (a3 u MpaBUIa OTPE3KOB MPU U3YUYSHUH MPEBPAICHUN B CIIaBax
10 TMarpamme.

19. lmarpamma COCTOSIHUS «OKETIE30-IIEMEHTUT», OCHOBHBIE 00JIACTH, KPUTUYECKUE TOUKH,
¢ba3zoBble H3MEHEHHUSI, OTPEieNIEHNE CTPYKTYPHI CIIJIABOB 110 AUAarpaMMe.

20. Buabl Tepmudeckoii 00paboTKH CIUTABOB, €€ Ha3HAUYEHUE, CIIOCOOBI MPOBHUICHUS,
obopymoBaHue JUIsl TEPMHUUECKON 00pabOTKH, Ne(EKTHI CIIJIAaBOB MIPH TEPMHUECKOM
obOpaboTke

21. TlonsTue cranm, o01mas KraccupuKamus cTaiei, 00J1acTh MPUMEHEHHUSI, TOCTOSTHHBIC
[IPUMECH B CTaJISX, BIMSHUE YIIIEPOAA U TOCTOSTHHBIX IIPUMECEN Ha CBOMCTBA CTalei

22. JlerupoBaHHBIC CTalK, 00JACTh TPUMEHEHHUS, KJIacCU(UKaIUs JIETHPOBAHHBIX CTAJICH,
OCHOBHBIE JIETUPYIOIINE KOMIIOHEHTHI, BIUSHUE JISTHPYIOIINX KOMIIOHEHTOB HA
CBOICTBA U CTPYKTYpPY CTajen

23. Ilonarue uyryHsl, Ki1accupukaius, 06JacTb IPUMEHEHUs, OCHOBHBIE CBOWCTBA YyT'yHOB,
CTPYKTYpPHBIE COCTABJIAIOIINE YYyT'YHOB, MADKUPOBKA UyT'YHOB

24. TloHsATHE KOHCTPYKIIMOHHBIX MAaTEPHUAaIOB, OCHOBHBIE CBOMCTBA M 00JIACTh TPUMEHECHUS
KOHCTPYKIMOHHBIX CTajel, kiaccupuKalrs KOHCTPYKIIMOHHBIX CTajei, MapKupoBKa U
pacmudpoBKa KOHCTPYKIIMOHHBIX MApPOK CTaJei 00IIero Ha3HauYeHMs



25.

26.

27.

28.
29.
30.
31.

32.

[ToHsITHE MHCTPYMEHTAIBHBIX CTAJICH, OCHOBHBIC CBOMCTBA M 00JIACTh IPUMEHEHUS,
KJ1acCU(UKalLKs, THCTPYMEHTAJIbHBIX CTaJlel. MApKUPOBKA U paciin(poBKa
MHCTPYMEHTAJIbHBIX MapoK cTajiei

[TonsiTHE cTaneu ans peyliero, MTaMIOBOrO U U3MEPUTEIBHOIO HHCTPYMEHTOB,
OCHOBHBIE CBOICTBA U 00JIaCTh MPUMEHEHHSI, OCHOBHBIE CTPYKTYPHBIE COCTABIISIOIINE
cTajiel. KimaccuduKaius CTajieid. MapKHUpPOBKa B paciiudpoBKa MapoK cTanei

Cranu u crjaBbl ¢ 0COOBIMH (PU3MYECKUMH CBOMCTBAMH, OCHOBHBIE CBOMCTBA U 00JIaCTh
MPUMEHEHHUS, OCHOBHBIE CTPYKTYPHBIE COCTABIISIFOIINE CTaeH. KiacCupUKaIuUs cTaei.
MapKUpPOBKa U pacmupoBKa MapoK cTajeit

[ToHsiTHE KOPPO3UH METAIIOB U CIJIaBOB. Bubl KOppo3uu.

[TprunHBI BOSHUKHOBEHHSI KOPPO3HH M METOJIbI OOPHOBI C KOPPO3UEH, BIMIHNE
KOPPO3HMH Ha CBOMCTBA U CTPYKTYPY METAJUIOB U CILJIABOB

Komno3unnonneie MaTepuansl, MX Kilaccu(uKaIys, CTpOCHNE, CBOMCTBA, JOCTOMHCTBA U
HEJO0CTaTKH, 00JIaCTh IPUMEHEHHUS B TPOMBIIIJICHHOCTH.

OcHOBHBIE METAJUTBI M CIIABBI HA OCHOBE I[BETHBIX METAIIJIOB , MX KJIACCU(PUKALIUS,
CBOICcTBa , 001aCTh MPUMEHEHHUS

[Ipumenenne HeMeTaIM4eckuX MaTepranoB. CoBpeMEHHbIE BUBI IU1acTMacc. Pesuna
IIPUMEHSIEMAsi B COBPEMEHHOW MPOMBIIIIIEHHOCTH, XapaKTEPUCTHKA U CBOMCTBA.

YMeTh, BIaIeTh:

3. CHCTeMaTH3UpOBaTh, BOCIPOM3BECTH W OOBSICHUTH Y4YEOHBIM MaTepHal C

TpeOyeMol CTeNeHbIO0 HAYYHONH TOYHOCTH U TIOJTHOTHI B 00JIACTH MaTepPHAIOBEACHHUS

4.  cnocobeHocTh BbIOpaTh U 3()(PEeKTUBHO MPUMEHUTH aJeKBATHBII METOJ peIIeHUs

KOHKPETHO! Mpo0sIeMbl B 00JaCTH MaTepUaIOBEACHHUS.

MeTtoanuecKkue MaTepuaJjbl, onpenesaionye Npoueaypbl oleHuBaHus 3HAHUHI
9 9
YMeHM, HABBIKOB H (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3TANbI
¢GopMupoBaHusi KOMIETEHUM I

[Mponienypa mpoBeneHNsI IK3aMeHa OCYIIECTBISIETCS B COOTBETCTBUU ¢ [lonokeHuem o
MMPpOBCACHUUN TCKYLICTO KOHTPOJIA YCII€BaCMOCTHU n HpOMC)KyTO‘IHOﬁ arTecraluu
oOyJaroruxcsi 1o oOpa3oBaTeIbHBIM TIporpaMmam Bbiciiero oOpazoBaHusi B CKOY -
IIporpamMmmMmam 6aKaJIaBDI/IaTa, IIporpaMmMamM CrOcuuaJanuTeTa, nmporpaMmMaM MarucTparypbl - B

CKDYy

CocraButenb J1.B. KazakoB

«

»

(monnuce)

2021 r.
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