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1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA MOUCHUIUIMHBI — HAY4YUThb CTYACHTA MNPCACTABIATL U 000CHOBBIBATh
B3aMMOCBA3b XHUMHUYCCKOI'0O COCTaBa, CTPOCHUA U CBOMCTB METaJJIOB H CIIJIaBOB, a4 TAKXKXC 1OaTb
MpeaACTaBJICHHUEC O COBPEMCHHBIX U IMECPCICKTUBHBIX MCTOAAX UX 06pa6OTKI/I.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TMPAKTUKH, HAa OCBOCHUU KOTOPBIX OasupyeTcs NaHHas TUCITUILIMHA!
CHelMallbHbIe  BOMPOCHI  MaTepUANOBEJCHUS, CIEUHUaIbHble CIUIaBbl, OCHOBBI  HAay4HO-
UCCJIEIOBATEIbCKON N1E€ATENbHOCTH, CTPYKTYpa M CBOWCTBA METAJUIMYECKHMX KJIAaCTEPOB HAHO- U
MUKPOOOBEKTOB, TPOU3BOJICTBEHHAS MPAKTHKA (HAyYHO-HUCCIIeI0BaTeNIbcKasi paboTa)

JIMCIMITIMHBL ¥ TPAKTHKH, JUISI KOTOPBIX OCBOCHUE JaHHOW JUCHUIUIMHBI HEOOXOIMMO KaK
IPEIIECTBYIONIEE: METOJbl MCCIICAOBAHUS, KOHTPOJS M TMArHOCTUKHA MaTEPUAIIOB, MEXaHH3MBI
nedopmanuu W paspylieHUss HaHOMAaTEPHAJOB, MPOWU3BOJACTBEHHAs NpaKTHKa (TPeIAUIIOMHAs
IIPAKTHKA).

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

HNuagukaropbl
dopmMupyemsbie U
KOHTpOJIUpYyeMble AOCTHGREIHS Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHI Ui
KOMIIETeHIH U o0yueHust
(Koa 1 HAMMEHOBaHUE) (xon n
HalMEHOBAHMUE)
(ITK-1) Cnocoben mnonumarts | (ITK-1.1)  Cnocoben | 3HaTh: (u3MUECKHEe U XUMHUYECKHE
¢dbuzmvyeckue W XMMHUYECKHE | TOHUMATh MIPOLIECCHI, IIpOTEKAoIINe B
MpOLIeCChl, TpoTeKawmue B | pusndeckue W | MaTepuaiax MpU UX [OJTyYCHHH,
MarepHraiax Mpu UX MOJTYyYECHUH, | XUMHYECKHE 00paboTke U MOAU(UKAIIMH, METOIBI
o0paboTke M Moau(pUKAILUH, | IPOLECCHI, UCCJIEI0BAHMS, aHalu3a,
HCIOJIb30BaTh B UCCIIEJIOBAHUSIX | IPOTEKAIOIINE B | IMaTHOCTUKA W  MOJICTUPOBAHUS
U pacueTax 3HaHUS O METOJax | MaTepuajax MpH UX | CBOWCTB  BelIecTB  (MaTepuaioB),
HCCIIEIOBaHMS, aHayu3a, | 00paboTke U | CTaHJapTHBIE U CepTU(UKAIIMOHHBIE
JTUArHOCTHKHU U MOJIETUPOBAHUS | MOAUDHUKAIIIN WCIBITAHUS
CBOWCTB BELECTB YMerb: TOHUMATh (PU3UYECKHE U
(Matepuaiion), MIPOBOJIUTH XUMHUYECKHE IIPOLIECCHI,
KOMIUIEKCHBIE  HCCIEOBaHUSA, MIPOTEKAIOIINE B MaTepHaliax MPHU UX
MPUMEHSISI  CTaHJIapTHBIE U MOJTyYEHUH, o0paboTke "
cepTu(UKAIMOHHBIC MoaudUKaIMK,  HCIOJIB30BaTh B
WCTIBITAHUS WCCJICIOBAHMSIX M pacueTax 3HaHUsS O
METOJlaX MCCIEeJOBaHUs, aHaIN3a,
TUATHOCTUKA U MOJECIUPOBAHHS
CBOICTB  BelIeCTB (MaTepHalioB),
MPOBOJIUTH KOMILJIEKCHBIE
HCCIJIEIOBAHMUSI, TIPUMECHSIS
CTaHJapTHBIE U CePTU(PUKAIMOHHBIE
WCTIBITAHUS
Brnagers: crnocoOHOCTBIO TOHHMATH
buznueckue u XUMHUYECKHE
IIPOLIECCHI, MpPOTEKAIOII1e B
MaTepuaigax 0OpH UX TOJIYYCHHH,




dopmupyemble H

HNuaaukaTopsl

AOCTHKEHUS
KOHTPOJIUpYeMbIe . ILiianupyembie pe3yJabTaThl
KOMIIeTeHIUH KOMITeT eI o0yueHHs
(Ko 1 HAMMEHOBAHUE) (xon u
HAaWMCHOBAHHE)
00paboTke 1 MoIU(UKAINH, BIAICTh
3HAaHUSIMH O METOJaX HCCIICIOBAHMUSA,
aHaJm3a, TMAarHOCTHKH u
MOJICIIMPOBAHMS CBOWCTB  BEIIECTB
(maTepuainos), KOMIUICKCHBIMHU
UCCIICIOBAaHHSIMH, IPUMEHSIS
CTaHJApTHBIE M CePTU(UKALNOHHBIC
UCTIBITAHUS
(ITK-3) Cnoco6en mnposoauts | (IIK-3.2)  CnocoGen | 3HaTh: MaTepuanbl A 3aJaHHBIX
BBIOOD MaTepHUaJIOB VIS | IPOBOJIUTh BBIOOp | YCIIOBUH DKCIUTyaTallil C Y4eTOM
3aJJaHHBIX YCIIOBHH | MaTepHaioB Ui | TpeOoBaHUI HAJICKHOCTH U
AKCILTyaTaIH c YYETOM | 33J]aHHBIX  YCIJIOBHM | JJOJTOBEYHOCTH, SKOHOMHYHOCTH H
TpeOOBaHMH  HAAEKHOCTH U | DKCILTyaTallMH HKOJIOTUIECKUX TIOCJIEICTBHH,
JI0JITOBEYHOCTH, HEOPraHMYECKUX U | OCHOBHBIC THUIII HEOPraHUYECKUX U
SKOHOMHUYHOCTH U | OpraHNYeCcKuX OpPraHUYeCKUX MaTepHuaoB
JKOJIOTUYECKUX  IOCICICTBUI | MaTEpUAIOB Pa3IMYHOTO Ha3HAYCHUS, B TOM YHCJIC
UX TPUMEHEHHS Ha OCHOBE | Pa3JIMYHOTO HaHOMaTEePHAJIOB
3HaHUS ~ OCHOBHBIX  THIIOB | HA3HAYCHUS, B TOM | YMETh: MIPOBOJTUTH BbIOOp
HEOPTraHUYECKUX U | 9ucie MaTepHalioB U 3aJaHHBIX YCIOBHIA
OpPraHUYECKUX MaTepHrajoB | HAHOMaTEPUAIOB OKCIUTyaTallul C y4ETOM TPeOOBaHHIMA

Pa3IMYHOTO HAa3HAYCHHA, B TOM
YHUCJIC HAHOMATCpHAJIOB

HaaACKHOCTHU n JOJTOBECYHOCTH,
O9KOHOMHUYHOCTH H 3KOJIOTHYCCKHX
HOCJ'IC}ICTBHIZ UX TIPUMCHCHHA Ha
OCHOBC€ 3HAHHUsA OCHOBHBIX THIIOB
HCOPTaHNUYCCKUX W OPraHUYCCKUX
MaTCpHraJIOB pa3JIMYHOIO HA3HAYCHU,
B TOM YHUCJIC HAHOMATCPHUAJIIOB

Brnanets: cnocoOHOCTBIO MPOBOAMTH
BBHIOOp MaTepuajoB Ui 3aJaHHBIX
YCIOBUM JKCIUTyaTallud C YYETOM

TpeboBaHUt HaJIeKHOCTH u
JOJITOBEYHOCTH, JKOHOMHYHOCTH U
SKOJIOTHYECKUX  IIOCICACTBHH  HX
MPUMEHEHNSI HAa OCHOBE 3HAHMUS
OCHOBHBIX THIIOB HEOPTraHUYECKUX W
OPraHUYeCKHUX MaTepUaJIOB

pPa3iIndYHOTrO Ha3HAYCHHA, B TOM YUCIIC
HaHOMAaTCpHUaJIOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
y4eOHol . Cemectp |O0bem, u.| bamabl | UHTepakTHB, 4. | (HAHMMeHOBaHHe
(pa3neu) (yueoHoO¥ paGoThI)
padoThI OLIEHOYHOI'0
cpeacTBa)
Monaynb 1. |Jlek. Kpucraminieckoe cTpoeHUe METANIOB U 3 2 -
Marepua- cru1aBoB. JleheKThl KpUCTAIITMYIECKOTO
JI0BEZICHUE U CTPOEHUs
TepMuieckas |[Ip. [locTpoeHune MI0CKOCTeN 1 HanpaBIICHUN 3 4 - 2
0bpaboTKa KPUCTAJUIMYECKON PEIETKH
Jlek. ®dazoBbIe IPEBPAILICHHS B TBEPAOM 3 2 -
cocrosiHuu. [{uarpamma Fe-C. Cranb. UyryH.
IIp. Pacuer quarpamm coctosius. CTpykTypa 3 4 - 2
CTaJIM ¥ YyTYHOB
Jlek. TexHonorust TepMuueckoil 00paboTKH cTajeit 3 2 -
U IIBETHBIX CIIJIABOB
IIp. Bunel oTxura, 3akaiaky, CTapeHUs U OTIYCKA. 3 4 - 2
CtpykTypa 1 CBOHCTBA.
Monyns 2. | JIek. CoBpeMeHHbIE TEXHOIOTUU 00pabOTKH 3 2 -
TexHonoruu MaTEpHAIIOB
COBPEMEHHBIX =
P Ip. MapxkupoBka cTasneil, IBETHBIX CIUIaBOB U 3 2 -
1 TIePCIICK- o
q B
TUBHBIX yryd
MaTEPHAIOB | [Tp, CoBpeMEHHBIE TEXHOJIOTUH JIUThSI, CBAPKU U 3 2 - 2
hopmooOpazoBaHUs U3NETUI
IIp. Br16op u 060cHOBaHUS MaTepuana u 3 2 - 2
TEXHOJIOTUH M3TOTOBJICHUS H3/ICITHIA
Hroro: 26







5. Ob6pa3oBaTesIbHbIE TEXHOJIOTHH

[Ipu peanusanuu 1aHHOW TUCIUIIMHBI UCIIOJIB3YIOTCS CJIECIYIOLINE TEXHOJIOTUH:

TexHomoTHS TPATUIIMOHHOTO 00YUYEHUS — MpeIaraeT TPAIUIIMOHHYIO MTOCIIEeI0BATeILHOCTh
M3y4EHHS HOBOT'O MaTepuaa.

NHdpopManmoHHbIE TEXHOJIOTHM — MpejaraloT HCIOJIb30BaHHE KOMITBIOTEpA BO BpeMs
MPOBEJICHUS 3aHATUM.

HNHTepakTHUBHBIE TEXHOJOTHH — MpEjIaraloT JUaIoroBoe OOy4YeHHEe, B XOJe KOTOpPOIo
OCYIIIECTBIISICTCS B3aUMOJICHCTBHE MEXKIY CTYACHTOM H IIPEIoAaBaTesieM, T100 MeXIY CTYJACHTaMHU.

TexHOMOTHH JUCTAHITMOHHOTO OOyUYCHHUS.

6. Meronuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI
7. OneHoYHbBIE CPeACTBA

7.1. I1acopT OLEHOYHBIX CPEICTB

Cemectp Kox konTpoiupyemoii KoMIeTreHuu HaumeHoBaHnue
(11 ee yacTu) OLICHOYHOI0 CPeACTBA
3 I1K-1 Tecmosvie 3a0anus Ne
Bonpocwi k ax3ameny Ne §-30
3 I1K-3 Tecmosgvie 3a0anus Ne..
Bonpocul k sxzameny Ne 1-§...

7.2. TunoBbIe 3aJaHUSI UM HHbIE MATEPUAJIbI, HEOOXOAMMBIE IS TEKYIEero KOHTPOJIs
7.2.1. TecTol

Tema «/ledeKTbl KPUCTAINYECKOT0 CTPOCHUS»
3amanre 1. MOXHO 1M MHMKPOTPEUIMHBI U JAPYrH€ MHUKPOHECIUIOIIHOCTH METalljla OTHECTU K
nedexTam Kpuctamummueckoro crpoerus? K kakum?

A) 51a, K TOBEpXHOCTHBIM;

b) ner;

B) na, k nTuHEHHBIM.
3ananue 2. Kakas pemrerka 6omnee miotHo ynakoBana: 'K wmu I'TIY? [Touemy?

A)TTIY, T.k. B HE# OObIIIE aTOMOB;

b) 'K, T.x. y He€ MeHbIlIe TepHOJ] PEIIETKH;

B) mioTHOCTH ymakoBKY OIMHAKOBAS, T.K. OHU UMEIOT OAMHAKOBOE KOOPIMHAIIMOHHOE YUCIIO.
3ananue 3. Uem o0ycioBiieHa BBICOKAs AIEKTPOIPOBOJIHOCTh METAJIIOB?

A) HannuneMm J1e(h)eKTOB KPUCTAITMIECKOTO CTPOCHHUS;

b) nanuuuem cBOOGOIHBIX AJIEKTPOHOB;

B) xpucramindeckum CTpoeHHEM MeTallia.
3amanne 4. Kakue nedexTbl KpUCTAUIMUECKOTO CTPOSHHUS OKA3bIBAIOT BIHMSHUE HA MEXaHUYECKHE
CBOMCTBa METAJIOB?

A) To4euHbIE;

b) nuneiineie;

B) noBepxHOCTHBIE.
3aganue 5. MOXXHO JTU Ta30BbIE ITY3bIpH B METAJIJIE CYUTATh OTAEIBHOM (pa3oi?

A) na;

b) uer;

B) na, ecniu oHM 3an0JTHEHBI KaKUM JIHOO T'a30M, a HE IPOCTO BO3/1YXOM.



Tema «Kpucranauszanus MeTaJIOB U CIJIABOB»
3ananue 1. C yeM cBs3aHO MOSIBJICHUE BBITSHYTHIX JEHIPUTOB IIPU KpUCTALIN3aLUNA?
A) c HepaBHOMEPHOCTBIO OXJIaXICHHUS CIUIaBa,
b) ¢ HanpaB€eHHBIM OTBOJOM TEILIA;
B) ¢ MenneHHBIM OXJIaKIEHUEM CILIaBa.
3anganue 2. /{715 yero UCNoab3y0T MOIUGHUIIMPOBAHNE CTATH?
A) s yCKOpeHusl Ipoliecca KpUCTauIn3alliig;
b) nng n3MeHeHus XUM. COCTaBa B HY’)KHOM HaIlpaBJICHUY;
B) ans nomyueHus: MeJNKoro 3epHa.
3aganue 3. OT 4ero 3aBUCUT pa3Mep KPUTUUYECKOTO 3apo/Ibliia TBepaoil (asp?
A) OT THITa KPUCTAIUTMYECKON PEIIETKH;
b) ot cTrenenu nepeoxnaxaeHus;
B) ot Temneparypbl KprcTaUIU3AIHH.
3ananue 4. YTo Npon30UIET, €CIIU KUIKUN CIIJIaB OXJIAXIATh C OYEHb BHICOKON CKOPOCTHIO?
A) oH OBICTPO MpEeBpaATUTCS B TBEPAbIN pacTBOp 6€3 00pa3oBaHUs ICHIPUTHON JTUKBALINU;
b) on nepeiiner B TBep0€ cOCTOSTHUE 0€3 KPUCTATUTM3ALINM;
B) on GbicTpO mIpeBpaTUTCS B TBEP/bIA PACTBOP C OYEHb CUIILHOU JCHIPUTHOMN JIMKBAIUEH.
3ananue 5. OT yero BO3HUKAET JACHIPUTHASI JIUKBALIUSA?
A) OT OBICTPOTO OXJIAXKACHHUS CIIJIaBa;
b) or HepaBHOMEPHOIO OXJIAXK/IEHUS CIIABA;
B) ot pa3Hnoii TeMneparypsbl miIaBjIeHUs KOMIIOHEHTOB.

Tema «/IlmarpaMMsbl COCTOSTHUSI CIIJIABOB OMHAPHBIX CHCTEM)
3ananue 1. Yto o01iero Mexx1y 3BTEeKTUYECKUM U NEPUTEKTUUECKUM MpEeBpaIeHUusIMU ?
A) OHM ITPOTEKAIOT MPH MTOCTOSIHHOM TeMIepaType;
b) B 00oux citydasix o0pa3yroTcsi reTepOreHHbIE CTPYKTYPBI;
B) nBe ¢a3br 00pa3yrorcsi 0JHOBPEMEHHO.
3ananue 2. OOpa3zyeTcs 1M JEeHAPUTHAS JIMKBALUS B MPOLECCE NMEPUTEKTUUECKOIO MPEeBPALLCHUS?
[Touemy?
A) HeT, T.K. KpUCTaJUIM3UPYIOTCS 2 TBEpble (ha3bl;
b) na, xpucramnmszanus crulaBa BCEr/ia COINPOBOXKIAeTCs OOpa3oBaHUEM JEHIPUTHOU
JINKBAITAEH;
B) Her, T.k. mepuTeKTUYECKOE MPEBPALICHUE IPOUCXOIUT IIPU MOCTOSIHHON TemIeparype
3ananue 3. Kakue ycrnoBus HE00X0AUMBI 1711 00pa30BaHusl 0ECKOHEUHOTO Psi/ia TBEPABIX paCTBOPOB?
A) XopouIo nepemMenmBarh CIuiaB B MPOLECcce OXJIaKICHUS;
B) uTo0b! THI pemieTku OblT OJUHAKOB Y 000MX KOMIIOHEHTOB;
B) 4T0OBI KOMIIOHEHTHI UMENU OJIU3KHUE Pa3Mepbl aTOMHBIX PAUYCOB;
3ananue 4. Kakue CruiaBbl OTJIIMYAIOTCS] BBICOKOW MPOYHOCTHIO?
A) onHOda3zHkbIe;
b) 2* ¢azusbie;
B) crutaBbl ¢ 9BTEKTHKOA.
3aganue 5. B yeM npenmyinecTBO S BTEKTUYECKUX CIIJIAaBOB?
A) OHM OTJINYAIOTCS XOPOIITUMH JTUTEHHBIMU CBOHCTBAMU;
b) BbICOKO# MIIaCTUYHOCTBIO;
B) oTcyTcTBHEM AEHIPUTHOMN JIMKBALIMH.

Tema «/Ilmarpamma xese3o-yriaepoa»
3amanue 1. OmiMuaeTcss U BBICOKOTEMIIEPATYPHBIH O-(eppuUT OT HU3KOTEMIIEPATYpHOIO O.-
depputa? Ecnm na, To uem?
A) HEe OTIIMYAETCS HUYEM;
b) ornuuaercs coaepikaHueM yrieposa;



B) otnuuaercs TUIIOM PELLIETKH.

3ananue 2. Korna B crutaBe Fe-C npu oxnaxkaeHuu npennoyTturenbHee oopasyercs FesC, a korna
rpadut?

A) FesC - mpu MeasieHHOM OXJIaKICHHUH, a rpaduT - Ipu ObICTPOM;

b) rpadut - npu memyienHoM oxnaxaeHuu, a FesC - mpu OpicTpom;

B) 3T0 3aBHCHT OT coepkaHus yIiiepoa B AKHJIKOM CIIaBe, @ HE OT CKOPOCTH OXJIAXKICHHUS.
3amanue 3. MeHsieTcsl M XMM. COCTaB KUIKOTO cruiaBa Fe-C mpu oxiakIeHHH ero 10 Havania
kpuctamzanuun? Kak?

A) na, yBenuuuBaercs koandecTBo C;
b) uer;
B) npoucxoaut nepepacnpenenenue C, 6e3 N3MEHEHUS ero KOJIU4YeCTBa.

3ananue 4. Moxkno nmu o guarpamme Fe-C ompenenuth xomuuectBo C B deppure, a TaKke
KOJIM4YecTBO pepputa B cTaimm?

A) Her;

b) na, HO TosBKO KONMUecTBO C B deppuTe;

B) na, HO TOJIBKO KOJTMYECTBO (heppHUTa B CTAIIH.

3ananue 5. [louemy ¢ yBennuenuem konnyectBa C B ctaiu €€ TBEPAOCTh YBEIUUMBAETCA?
A) yBenmuuBaetcs konmuecTBo FesC B cTpykrype;
b) yBenuumnBaeTcs miIOTHOCTh CTANH;
B) cam nementur (FesC) cranoButcs 0oJiee NCKaKEHHBIM.

Tema «¥YriepoaucTbie ¥ J1erHpOBaHHbIE CTATH»
3ananue 1. Kakue ctany Ha3bIBaIOT yIJIepOIUCTBIMU?
A) cTanu ¢ OOJIBIIUM COJEP’)KaHUEM YTIIEPO/Ia;
b) cranu, B KOTOPBIX OTCYTCTBYIOT JIETUPYIOLIHE HJIEMEHTHI;
B) ctanu, B KOTOPBIX OTCYTCTBYIOT IPUMECH.

3aganue 2. OT 4ero 3aBUCUT KAa4eCTBO cTajn?
A) OT HAIUYUS JIETUPYIOIINX AJIEMEHTOB;
B) oT conepxanus yriepona;
B) ot cioco6a BBITUTaBKH.

3ananue 3. Jns yero mpoBOAAT JIETMPOBaHUE CTanei?

A) 175 IOBBIIIEHNSI MEXaHUYECKHUX CBOMCTB;

B) nns noBeIIeHys KayecTBa CTaNM;

B) nans npunanus ocoO6bIX CBOUCTB (TETIIOCTONKOCTH, KOPPO3UOHHON CTOMKOCTH U T.J.).
3ananue 4. Kakue mpuMecH B CTaJIM CYMTAIOT BPEAHBIMU?

A) Bce;

B) Bce mpumMecu HeMeTaNIOB;

B) Tonbko P u S.
3ananue 5. [lo kakoMy NPUHLUITY CTAIH JENAT HA KOHCTPYKLIMOHHBIE U HHCTPYMEHTAJIbHBIE?

A) TIO KOJIMYECTBY YIJIepOa;

b) no naznauenuio;

B) 1o koinuecTBy JErupyOMUX JIEMEHTOB.

Tema «Uyrynon»
3ananue 1. YeMm oTaMyaroTCs YyryHbl OT CTauu?
A) KOJTMYECTBOM YIJIEpO/a;

B) ctpykTypoii;



B) cioco6om nomyuenus.
3aganue 2. Kakue UMEI0TCs MPEMMYyIIECTBa YYT'YHOB, [0 CPABHEHUIO CO CTATIAMU?
A) oHu OoJiee IenieBkIe;
b) onu 6osee npoyHbIE;
B) orm 0051a12F0T TyYITMME TUTSHHBIMU CBOMCTBAMHU.
3aganue 3. OT yero 3aBUCUT MIPOYHOCTh UyryHa?
A) ot popmel rpaduTa;
b) ot xonmmuecTBa rpadura;
B) ot MeTainueckoi OCHOBBI.
3amanue 4. [Touemy Oenplii YyTyH HE UCTIOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?
A) OH OYEHB JOPOTOMH;
b) oH HEroCcTaTOYHO TBEPABINA;
B) oH HEIOCTAaTOYHO MJIACTUYHBIN.
3ananue 5. Kakoil yyryH nonyduTcs rnocie oTxura 6eaoro auyryHa?
A) cepblif;
b) xoBkwif;
B) BbICOKOIIPOYHBIH.

Tema «Tepmuueckasi 00padoTKa cTagan»
3ananue 1. J[ns Kakux MaTepuanoB MPOBOASIT FTOMOT€HHU3AIIMOHHBIN OTKUT?
A) ISl YUCTHIX METAJLJIOB.
b) nst omHOMa3HBIX CIUTABOB.
B) 11 MHOTO(a3HBIX CILIABOB.
3amanue 2. Jlnd KakuMX MaTepuUajoB BO3MOXKHO IIPOBEJEHHE 3aKalku 0e3 MOIMMOPQHBIX
IpeBpalieHuit?
A) IS 9UCTHIX METAIJIOB.
b) nns onHO(a3HbIX CIUIaBOB.
B) nns MHOTO(A3HBIX CIIaBOB.
3amanue 3. MOXHO JIM OJTYyYUTh CApOUT OTITYCKa, TPOBOIA OTIYyCK Tipu 350-450°7
A) Her;
b) na, ecnu mpoBOAUTH €0 OUEHB JJINTEIBHOE BPEMSI,;
B) na, HO TONBKO IS YTIEPOAUCTHIX CTANEH.
3ananue 4. [louemy ¢ yBenMueHUEM CKOPOCTH OXJIaXKIEHUS TBEPIOCTH CTAJIM BO3pacTaeT?
A) yBemU4MBaeTCs JUCTIEPCHOCTD CTPYKTYPhI
b) yBenuuuBaeTcs 3aKanoqHoe Hanps>KeHUe
B) noBblmiaercs mioTHOCTh MeTaIa
3amanwue 5. [IpoBOJSAT MM peKPUCTAIITU3AMMOHHBIN OTXKUT JJI1 YUCTHIX METaNIOB?
A) Ha.
b) Her.
B) /la, HO TOJIBKO NOJUKPUCTAIIIOB.

Tema «TepmoMexaHnuyeckasi H XHMHKO-TepMUUecKasi 00padoTkay

3ananue 1. [louemy TMO He HaxoIUT MIKMPOKOTO MPUMEHEHHUS MPH 00pabOTKe JeTanel CIoXKHOU
bopmbI?

A) OHa UCHOIB3YeTCs TOJIBKO JUISI HHCTPYMEHTAJIbHBIX CTaJIeH;

b) ona GnaronpusTCTBYET 3apOXKICHHUIO TPELIMH Y KOHIIEHTPATOB HAIPSKEHMS;

B) 3arpyanena mractuueckas aegopManusi aetanei CIoKHON (GOpMBL.
3ananue 2. Bo3amoxHo nu mpoBenenne TMO B manoyriepoauctsix craneit (C<0,2%)?

A) Her, T.K. 3aKaJIKy Ha MapTEHCHUT MOCJe MJIaCTUUeCKol aedopmanuu nNpoBOIST TOIBKO

JUISL CpeHEe- U BBICOKOYTJIEPOIUCTHIX CTaJIeH;

b) Bo3moxHO, HO 3(pdekTa He OyneT;

B) Bo3M0OxHO, 1 mpoko ucnonb3yercs TMO 11t Takux cTasen.



3amanue 3. Kakyro TO BbI BIOCpHUTE AJIs1 JeTANICH, paOOTAIOIMIMX BO BIAKHOM KIuMaTe?
A) IOBEpXHOCTHAS 3aKAJIKa;
b) nemenranus;
B) xpomupoBanue.
3amanne 4. Kakoii Bug XTO Bel mpenmnodrere i oOpaOOTKH HAIPaBISIOMIMX HUTOK TKAIKUX
CTaHKOB?
A) 1IeMeHTaIuIo;
b) azoTupoBanue;
B) 6opupoBanue.
3ananue 5. [IpoBoasT 11 ieMeHTaIuIo ctanu 45 nociie 3akaiku e€ Ha MapTeHcuT? [louemy?
A) na, T.K. 1Mocje IEMEHTAllud MPOBOAAT 3aKalKy, M Ipeablayias oopaboTka HE UTpaeT
poiiu;
b) Her, T.K. mocie 3aKaiKy IEeMEHTAIUIO HE MPOBOJIAT;
B) na, T.x. B mpoliecce eMEeHTaIMi MapTEHCUT pacraaeTcs.

Tema «MHCTpYMEHTAIbHBIE CTAJIN»
3ananue 1. Jlo kakux t® Mory paboraTh HETEIJIOCTOMKHE HHCTPYMEHTAJIbHbBIE CTaIN?
A) o 150-200° C;
b) o 200-300° C;
B) no 300-400° C.
3aganue 2. Yto obecneunBaeT NOIyTeMIOCTONKOCTh HHCTPYMEHTAJIBHBIX CTaJIei?
A) BensIOIMECS IPU OTIycKe Kapoosl Cr;
b) nerupoBannsiii FesC;
B) nerupoBanusbiii Gpeppwr.

3amanue 3. B xakom ciiyqae Temmeparypa OoTmycka (CTapeHHs) TeTUIOCTOMKHUX CTajeil BBIIIE: TPU
KapOMIHOM YIPOYHEHUU WJIM WHTEPMETAJUIUTHOM YIIPOUYHEHUN?
A) npu kapOuIHOM;
b) npu nnTEepMeTaIIIUIHOM;
B) ogunakoBeie.
3ananue 4. J[ns1 4ero mpoBOAST MHOTOKPATHBIN OTITYCK OBICTPOPEKYIIUX CTaIei?
A) s nonyyeHus 0ojiee METKUX KapOuI0B;
b) ans nonmyuenus 6o1ee OAHOPOJHOTO pacmpeieNieHus: KapOouI0B;
B) 151 moBeIIeHUS MIIACTUYHOCTH CTaJIEH.
3ananue 5. Kakue cranu Bel BeiOepeTe 11 U3TOTOBICHUS PYYHBIX METYUKOB?
A) P12, P6MS;
b) V11A, YV12A;
B) P18, P12d2K8M3.

Tema «IIBeTHBIE CILIABBD»
3ananue 1. [loyeMy Maruuii u ero CIuiaBbl II0X0 1ehOpMHUPYIOTCS?
A) y HUX MOBBILLIEHHAS TOPUCTOCTH;
b) tun pemerku maruaus I'TIY, KOTOpbIi ©IMEET Malo CUCTEM CKOJIbKEHHUS;
B) onu nmetot 2* ha3Hyro CTpyKTYpy
3aganue 2. J{71st 4ero mpoBOIAT CTyNeHYaToe crapenue auteiHbix Al crmaBos?
A) 4TOOBI YMEHBIIUTH BHYTPEHHEE HANPsKEHUE NPU HarpeBe;
B) uTo0BI co31anock 0obIlIe IEHTPOB BbIIEICHUH;
B) 4T00BI COKpaTUTH BpeMsl CTapeHHUsL.
3aganue 3. [Ipu kakom criocobe authst Al crmaBsl OyayT 001a7aTh HAMMEHBIIEH TTOPUCTOCTBIO.
A) TIpu TUTHE B MecUaHble (POPMBI;
b) npu nuThE B KOKUIIB;



B) nuthe 1o BBITUIABIIEMBIM MOCIISIM.
Bananue 4. Kakue ¢assl o6pasyer Si ¢ Al B cunymunax?
A) TBep/iple pacTBOPBI BHEPEHUS,
B) TBepbie pacTBOPHI 3aMelleHUSs;
B) aBTekTHKy + KprcTaiuibl Si.
Banganue 5. Uro obecneunBaet xapornpodHocTs ciiaBam Al-Cu (mampumep, AJ119, AJ133)? [Touemy?
A) HanIMY¥e OCHOBHOTO JIETUpYIOIIero 3nemenTa — Cu;
B) no6asku Mn, Ti, Ni, Zr , .k 00pa3yroTcs MajIopacTBOPHUMbIC HHTEPMETAJLTUIAHbBIE (Pa3hl
(Al Cus, AloZr);
B) oTnuBKH MpoX0oAT CTAOMIU3UPYIOLINE CTapEHHUE.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA
3 tecta no 10 BorpocoB — Bpems 45 MUH.

Kpurtepun onenku:
- OIICHKA «OTJIUYHO) BBICTABJISETCS CTYICHTY, €CIIU CTYACHT OTBETUJI TPAaBUWILHO OOJiee 4YeM Ha
80 % BOIPOCOB;
- OIICHKA «XOPOIIO0» BBHICTABISAETCA CTYACHTY, €CJIM CTYJACHT OTBETHJI IPABUIILHO HE MEHEE YeM
Ha 60 % BoOMpOCOB;
- OIICHKA «YJOBJIETBOPUTEIHLHO» BBICTABIIACTCS CTYJEHTY, €CIIU CTYJIEHT OTBETHUJI MPABMIBHO HE
MeHee yeM Ha 40 % Bompocos;
- OIICHKA «HEYJIOBJIETBOPUTEILHOY» BBICTABIIACTCS CTYJAEHTY, €CIIU CTYJICHT OTBETUII MPABHIHHO
MeHee yeM Ha 40 % Bompocos;

7.3. OueHou4Hble cpeacTBa AJs NMPOMEKYTOYHOH AaTTEeCTAMH IO HUTOraM OCBOEHMS
AUACHHUILINHBI
7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTalnu

Cemectp 3

1 | OOmas xapakTepuCTHKa METAIJIOB.  ATOMHO-KPUCTAIJIMYECKOE CTPOCHHE METaJIOB.
JledeKThl KpUCTATUTMYECKOTO CTPOSHUS; BIUSIHIE UX HA CBOMCTBA METAJJIOB.

2 | Kpucramm3anus MetayuioB. CHOHTaHHOE 00pa30BaHKE EHTPOB KPUCTALTU3AINH. Y CIIOBUE
Y ABMDKYINAS CHJIa KpUCTaTM3anuu. ['ereporeHHoe o0pa3oBaHue EHTPOB KPUCTALITU3AIIH.

3 | ®a3pl B METALUTMYECKUX CIIaBax. BUABI TBEpABIX pacTBOPOB. XHWMHUYECKHE COCTMHEHUSI.
I'eTeporeHHble CTPYKTYpHI.

4 | YcnoBus KpucTaulM3anuu criiaBoB.  Jluarpammsl  (asoBoro paBHOBecusi. Kpupbie
OXJIaXIeHUs. DKCIIepUMEHTalIbHOE ocTpoeHue auarpammal. [Ipasuiio ¢as.

5 | [luarpaMMa COCTOSIHMSI CIUIaBOB, OOpa3yOIIMX HEOTPaHUUEHHBIE TBEPIbIE PAaCTBOPBHI.
HennputHast naukBanuu. OrmpenesneHne XMMHUYECKOro cocTaBa M 00BEMHOTO COJIEpyKaHMS
KUAKOU 1 TBep1oil (a3. J{uarpaMmsbl ¢ IBTEKTUKOMN U MEPUTEKTUKOM. J[MarpaMMbl COCTOSTHUS
CIJIABOB, 00PA3YIOUIMX XUMHUYECKUE COETUHEHHUSL.

6 | MexaHu3Msbl (ha30BBIX MPEBPAIICHUI B TBEPIOM COCTOSIHHH.
JlnarpaMMBbl COCTOSIHMS CILIABOB C YaCTUYHBIM pacnazoM TBEPAOr0 pacTBOPA U AUArpaMMBbL
COCTOSIHUS CIIJIABOB, KOMIIOHEHThI KOTOPBIX UCHBITHIBAIOT NOJIMMOP(HBIE IPEBPALICHHUS.

7 | Anarpamma cocrostnus Fe-C. Kommonents! u ¢assl B cucteme Fe-C. Kpurndeckue TOUKkH.
Crauib u uyryH. Knaccuduxanusi, MUKpOCTPYKTYpa, IPUMEHEHHUE.




OOmiasi xapakTepUCTHKa METalioB.  ATOMHO-KPUCTANIMYECKOE CTPOEHUE METaJUIOB.
JleeKThI KPUCTAIUTUYECKOTO CTPOSHUS; BIMSHIE UX HA CBONCTBA METAJLIOB.

8 | OcHoBHBIE C€MOCOOBI YIPOYHEHMsI METaNIMYecKuX MarepuanoB. Mx mnpeumyinectBa u
HE/IOCTATKH.

9 | Knaccuduxkanus u kpaTkasi XapaKTepUCTHKa OCHOBHBIX BUIOB TEPMHUYECKOI 00pabOTKH.

10 | Omxwur 1-ro. PasHoBUAHOCTH OTXMHTrA.

11 | Omxur 2-ro pona. Llenb u peKMMBbI OTXKHUTOB.

12 | 3akanka 6e3 noaumopdHoro npespamieHusi. BoiOop pe:KMMOB 3aKaJIKH.

13 | 3akanka ¢ momumopHbIME TIpeBparieHus M. OCcoOOCHHOCTH MAPTEHCUTHOTO TIPEBPAIICHUS B
cTassax. MUKpOCTPYKTYypa M CBONCTBA MapTEHCHUTA.

14 | Ornyck cramu. Lenu u Buas! otnycka. IsMeHeHre CTpYKTYpbl M CBOMCTB CTAJIU TP OTITYCKE.

15 | Tepmomexanudeckas obpadorka (TMO). HTMO u BTMO. ®opMupoBaHue CTPYKTYphI U
cBoiicts TMO.

16 | Xumuko-tepmuyeckas oopadotka (XTO). Buast XTO. Mexanusm o0pa3oBaHus U CTPOCHUE
YIIPOYHEHHOTO CIIOA.

17 | KoHCTpYKLIMOHHBIE YTIAEPOAMCTBIE M JIETUPOBAHHBIE CTajdd. BBICOKONMPOYHBIE CTallH,
pecCOpHO-TIPY)KUHHBIC, HIAPUKONIOAIIMITHUKOBBIE W HM3HOCOCTOWKHE CTalu. Pexumbl
TePMHUYECKON 00pabOTKHU, CBOMCTBA, 00JIACTh NPUMEHEHHUSI U MapKHPOBKA.

18 | XKapocroiikue, KapompOUYHbIC, KOPPO3SHOHHOCTONKHWE WM KPHOTCHHBIC CTAJIM W CIUIABHI.
Krnaccudukanus, cBoiictBa, 001acTi MPUMEHEHHS] 1 MAPKUPOBKA.

19 | Yyrynsl. Busbl, CTpyKTYypa U CBOHCTBA YYT'YHOB.

20 | MaCTpyMEHTaNbHBIE YIIIEPOAMCTHIE W JICTUPOBAHHBIE CTaIH. BBICTPOpEXYIIUE CTajH.
Teepapie crutaBel Pexumbl TepMmuueckoil 00paOOTKH, CBOWCTBA, 00JIACTh MPUMEHEHUS,
MapKHPOBKA.

21 | Cranu u cmuaBel ¢ OCOOBIMH (PU3MUECKUMHM CBOWCTBAMM (MarHUTHBIE, C BBICOKUM
AJIEKTPOCOTIPOTUBIICHUEM U T.1.). OONacTH NMPUMEHEHHsI, CBOMCTBA M MAPKHPOBKA.

22 | LIBeTHble CIUIaBbl Ha OCHOBE TUTaHa, amOMUHMA U Meau. Kiaccuduxauus, cBOMCTBa,
CTPYKTYpa, MAapKUpPOBKa U 0bsacT npuMeHeHus. Tepmudeckas 00paboTKa CIUIaBoB.

23 | KoMno3uiuoHHbple MaTepuaibl C METAIMYECKOM M HeMeTaJUIMYecKOW MaTpuIeH.
Knaccudukanus, MapkupoBKa, CBOICTBa M 00JIaCTH TPUMEHEHHSI.

24 | Hemeramnuueckue Marepuanbl (IUIaCTMAcChl, pE3UHOBBIE, KIESAIIME MaTepuaibl U
repMmetukn). Cocrtas, kiaccuukaius u coiictsa. O61acTH NPUMEHEHMSL.

25 | OCHOBHBIE IPOIIECCHI JIUTEHHOTO MPOU3BOJICTBA.

26 | OcHOBHBIE IpUEMBbl 00PaOOTKH METAJIOB JIABIECHUEM.

27 | Cpapka u naiika. Buasl cBapku.

28 | O6paboTka MeTayu10B pe3aHueM. CTaHKU U HHCTPYMEHT.

29 | ABTOMaTH3MPOBAHHBIE METAIUIOPEKYIIHE CTAHKH. POOOTHI 1 MaHHUITYISITOPHI.

30 | DuexTpodu3znUecKre 1 MMEKTPOXUMUYECKHE CIOcOObl 00pabOTKH MaTepHAaJIOB.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHus!
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOUYHOIM
arTecTaumMu
3 DK3aMeH, YCTHO [IpaBunpHBIE  OTBET Ha  OWIeT,
«OTIUYHOY BKJIIOYAOIMA 2 Bompoca M
MapKUPOBKY CTaJId WIH CIUIaBa
Hanuuue HEKOTOphIX HETOYHOCTEU B
«XOPOLIOY OTBETE HAa  BONPOC  WIH B

pacimndpoBKe CTalld WIH CIUIaBa

«YAOBJICTBOPUTCIIBHO»

Hammune HeTodHOCTEH B OTBETE HA
BONPOC, TPEOYIOMIMX CYIIECTBEHHBIX
YTOUHEHUM WM B paciudpoBKe
CTaJIy WY CIIJIaBa

«CHECYHOOBJICTBOPUTCIILHO»

OTtcyTcTBUE 3HAHUH 110 BOIPOCY U IO
pacmudpoBKe CTall WIH CIUIaBa




8. YueOHo-MeTOAMYecKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUILTHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

KouunyecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOI
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOn4ecKoe nocooue,
HaumenoBanue
NMPaKTHKYM, IP.) 3EC
1 |AM. Apackun, A.H. | MarepuanoBenenue u TEXHOJIOT s Y4eOHuk 2017 9BbC
KpacHoBckuit METa/UIMYECKUX,  HEMETAUIMYECKHX | "ZNANIUM.
KOMITO3UIIMOHHBIX MAaTEPHAIIOB COoOM"

[DnexTpoHHBIH pecypc]: yueOHuk - Mockaa:
®opym: UHOPA-M, 2017. - 400 c. : un. -
(Beiciee oOpazoBanme). - ISBN 978-5-
00091-401-4.




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (y4eOHMK,

KoaunuyecTBO B

yueOHoe nocodue, HAY4YHOI
Neo
w/n ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBoK) Y4eOHO-MeToauYecKoe I'ox n3panus oudaunorexe /
nocooue, NPaKTUKYM, HaumenoBanue
ap.) IBC
1 |IOII. Connues, E. MU. | Cneunaibubie MaTrepuabl B Y4eOHuk 2014 9bC
[Ipsixun, B.1O. [1upaiinen MalIMHOCTPOEHUHU [DIJIEKTPOHHBIN pecypc]: "IPRbooks"
yuebnuk; nojg pen. FO. I1. Comnnena. - 2-e
u3g., crepeorun. - Cankr-IlerepOypr:
XUMU3 AT, 2014. - 640 c.: un. - ISBN
978-5-93808-237-6.
2 | O.A. Macanckwuii MarepuanoBenenue " TEXHOJIOTUH VY4aebHoe mocobue 2015 3BC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepuaoB [ DNEKTPOHHBIA pecypc]: y4el. CoM"
nocobue. - Kpacnosipck: Cub. denep. yH-T,
2015. - 268 c.: mi. - ISBN 978-5-7638-3322-
S.
3 I'.B. KieBnos, H.A. | ®usuka w©  MeXaHMKa  paspyLIeHUS ONEeKTPOHHBIN 2014 Penosuropuit
Knesnosa, O.A. ®ponosa [DNneKTpOHHBIM  pecypc] OcHoBBI y4eOHUK Ty
JMArHOCTUKU PAa3PYIICHUS METaLTHYECKUX
MaTepHaoB JNEKTPOH. YUeOHHK. -
Tompartu : TI'Y, 2014. - 264 c.: w1 -
bubnwuorp.: B xonue ri. - ISBN 978-5-8259-
0797-0
4 |T.IL deTncos, ®.A. | MarepuanoseneHue u TEXHOJIOT s Y4ebHuK 2014 9BC
[Mapudynnmun MaTepuaioB [DIEKTpOHHBIH pecypc| "ZNANIUM.
yuebHuk.- MockBa: MHOPA-M, 2014.- 397 COoM"
c.: mi.- (Beicmee odpazosanue). - ISBN 978-
5-16-006899-2.
5 | BJIL.  [mutpenko, H.b. | MarepuanoBenenue B MalIMHOCTPOSHHUH YuebHoe nmocobue 2016 3BC
ManyitnoBa [DnexTpoHHBIN pecypc] : ydebd. mocobue. - "ZNANIUM.

COM"




Tun (y4eOHUK,

KoaunuecTBO B

e yueOHOe nocooue, HAY4YHOI
I /;1 ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) Y4eOHO-MeToauYecKoe I'ox n3panus ouodaunortexe /
nocooue, NPaKTUKYM, HaumeHoBaHue
ap.) 9bC
MockBa: UH®PA-M, 2016. - 432 c.: un. -
ISBN 978-5-16-010712-7.
6 | A.B. Ilo3nHskoB MarepuanoBeneHue [DmeKTpOHHBIH Y4eOHoe mocodue 2016 ObC "Jlanp"

pecypc]: ¢dazoBbie JUarpaMMbl

JIBYXKOMITOHCHTHBIX CUCTEM: yuel. mocooue
- MockBa: MUCuC, 2016.-98 c. - ISBN 978-
5-87623-966-2.




8.3. Ilepeuennr mpodeccHOHAJBHBIX 0a3 JAHHBIX M MHGOPMALNMOHHBIX CHPABOYHBIX
CHCTEM
e «BecTHUK MarHUTOrOpCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcurera uMm. I'.1.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA.

Cepusi:

TEeXHHUYECKHE HayKuy», http://science.samgtu.ru/node/31

o JIutpé u Metayprus» http:/lim.bntu.by

e «TexHonorus Metamuosy http://www.nait.ru

o «IlepcrekTuBHBIE MaTepHuaabl» hitp://wWww.j-pm.ru

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne n/m Haumenosanmue I1O PexBU3HTHI 10r0BOpa
B (nara, HOMep, CPOK JAelCTBUS)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
. ) NCHCTBHS — OECCPOUHO;
1. WinPro 10A§ dLrJT?CUpgrd OLPNL xontpaxt Ne 1653 ot 14.12.2018,
CPOK JICHCTBHS — OECCPOUHO
2. OfficeStd 2019 RUS OLP NL Acdmc Ne 1653 ot 14.12.2018,
CPOK JICHCTBHS - OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM I OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, Ja0opaTopuii, MACTEPCKUX U
Ne AP~ 00HEKTOR /L5t NPOBECHUs . Ilepeyenb 0CHOBHOTO 000pPYAOBAHMSA
N/ | NPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELIEeHHUH VI CAMOCTOATEIbHOMI
pa6oThl o0yyaromuxcs (HoMep ayAuTOPHH)
Komnbrotepuslil knacc. YueOnas ayauropusi | CToibl y4eHHYECKHE JIByXMECTHbIE
JUTSL TIPOBENICHHSI 3aHSATHH JIEKIIMOHHOTO TUTIA. | CTOJIBI YUYEHUYECKUE, CTOJI
VYuebHast ayauTopuss JUId  NPOBEICHMS | KOMIIbIOTEPHBIH, CTOJN
3aHSATUH CEMHHAPCKOTO THMAa. Y4eOHas | MpernojiaBaTelbCKui, TIK, JTOCKa
ayauToOpusl JUIsl MPOBEAEHUS Ja0OpaTOPHBIX | TPEXCEKIMOHHAs ayauTopHas (MenoBas),
paboT. YueOHas aynuTopus s KypCOBOTO | CTyd  IpPENoAaBaTeIbCKUN,  MPOEKTOP
1 | npoexkTupoBaHusi (BBIOJHEHUS KYPCOBBIX | MYJIBTUMEIUHHBIN ,9KpaH JJIs MPOEKTOPA,
paboT). YueOHas ayauTopus JUIsl IPpOBeIeHUsl | TyMOa BbIKaTHas
IPYNIOBBIX " WHAUBUYaIbHBIX
KOHCYyJbTallMi YueOHas ayautopust JUIs
NPOBEICHUS 3aHATUN TEKYIIEero KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALNKI
E-214
JlaGopaTtopust "TepmooOpaboTtka | CTOIBI  YyYCHHYECKHE JBYXMECTHBIC
martepuaioB"  YueOHas ayAuTOpusi IS | CTYJIbsl yYEHMYECKHE , JIOCKa aylUTOpHas
2 | mpoBeneHus 1abOpaTOPHBIX padOT (memoBast), mkadsl 111 y9€OHBIX TTOCOOUH,
E-105 CTOJIBI n1abopaTopHbIe, MHUKPOCKOII
MeTauIorpaduIeCKuid, UT CHIIOBON



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00BbEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

[ToMenienne isi CaMOCTOSITELHOH pPabOTHI
obOygaromuxcst [-401

CT0JBI yUEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
I1K ¢ BbIx070M B ceTb MHTEpHET

[ToMenienue isi CaMOCTOSITEILHOH pPabOTHI
obygaromuxcs [[-409

CTOJ'IBI-HapTBI JABYXMCCTHBIC, CTYJIbA, CTOJI

IIPENoAaBaTeIIbCKUI-, CTYlI
IpenoaBaTeabCKuil, HepeABUKHAs JOCKa,
9KpaH, poLeccop, IIPOEKTOP,

KOMITIBIOTCPHBIC CTOJIbI, KOMIIBIOTEPHI AJIA
CTYACHTOB C BBIXOAOM B CCTb HMHTCPHCT,
KOMIIBIOTCP IMMPCIIoaaBaTCIIs.
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