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1. Ilean ocBOeHUNA TUCHHUILINHDBI

I_ICJ'IL OCBOCHHA MOUCHUIUIMHBI — HAY4YUTh CTYACHTA NPCACTABIATH U 000CHOBBIBATh
B3aUMOCBA3b XUMHWYCCKOI'0 COCTaBa, CTPOCHHA U CBOMCTB METaJlJIOB H CIINTaBOB, a TaKX€ OaTb
MMpEaACTaBICHHUEC O COBPEMCHHBIX U MEPCIICKTUBHBIX MCTOAAX UX O6pa6OTKI/I.

2. Mecro qucuuminnsl B ctpykrype OITIOIT BO

JIMCUMIITUHBL ¥ TPaKTUKH, HAa OCBOCHHUU KOTOPBIX Oaszupyercss NaHHas IUCIUIUIMHA:
CIICIIUAJIbHBIC BOIIPOCKHI MaTCpraIOBCACHUS, CIICIINAJIBHBIC CIIJIaBBbI, OCHOBBI Hay4HO-
UCCJIEIOBATENLCKON NIeATENbHOCTH, CTPYKTYpa M CBOMCTBA METAITMYECKHX KJIACTEPOB HAHO- U
MHUKPOOOBEKTOB, IPOMU3BOICTBEHHAS ITPAKTHKA (HAYyIHO-UCCIIE0BATEIbCKast paboTa)

JIMCIUTUTMHBL ¥ TIPAKTHKH, JJIS KOTOPBIX OCBOCHUE TAHHOHN TUCIMILIMHBI HEOOXOAUMO KaK
IpEeIECTBYIOLIee: METOAbl MCCIEAOBAaHMs, KOHTPOJI U JUArHOCTUKUA MaTepUalIOB, MEXaHH3MbI
negopManu W pa3pylIeHUsT HAaHOMAaTepUAJIOB, TPOHM3BOJCTBEHHAs MPAKTHKA (TPEITUTLIOMHAS
IPaKTUKA).

3. [lnanupyemblie pe3yJbTaThl 00yUeHUsI

®opmupyemMbie U Unjukatoper
KOHTPOJINpyeMble AOCTHEHIE [Inanupyembie pe3yabTaThl
KOMIeTeHIHi
KOMIETEeHI[UH (xon 1 o0y4eHUs

(Ko ¥ HANMEHOBAHUE) HauMeHOBaHIE)
(ITK-1) Cnocoben mnonuMmarts | (ITK-1.1)  Cnocoben | 3HaTh: (u3UYecKHe U XUMHUYECKUE
¢buznyeckue M XUMHUYECKUE | TOHUMATh MIPOLIECCHI, MIpOTEKAoIINe B
MPOLIECCh, MpOTeKamue B | Gpu3udeckue U | MaTepuaiax MpH HUX TOJyYCHUH,
MaTepuasax Npy UX MOTyYeHUH, | XUMUYECKHE o0paboTke U MoIU(pUKALIUU, METOIbI
o0paboTke W MOAU(UKALNU, | TPOLECCHI, uccae0BaHus, aHamu3a,
MCIIOJIb30BATh B UCCIIEIOBAHUX | MPOTEKAIOIINE B | IMaTHOCTUKU U MOJEIMPOBAHUS
W pacuerax 3HaHUS O METOJaxX | MaTepwalaX MpH UX | CBOWCTB  BeHIECTB  (MaTepHUasoB),
HCCIIeI0BaHMS, aHanu3a, | oopaboTke U | CTaHJIApTHBIE M CepPTU(UKAITMOHHBIC

JTUATHOCTUKHU Y MOJICIIUPOBAHUS | MOIU(PUKALIUN WCIBITAHUS
CBOWCTB BENIECTB YMeTb: mTOHUMATh (pu3NUECKHe U
(Marepuaos), MIPOBOIUTH XUMHUYECKHE IIPOLIECCHI,
KOMIUICKCHBIC ~ WCCIICJIOBAHHUS, MPOTEKAoIIe B MaTepHaiax Mpu UxX
NpUMEHsIsl  CTaHJAapTHBIE | MOJTy9CHUH, o0OpaboTke "
cepTu(hUKAIIMOHHBIC Moau(UKaAIMK,  UCHONIB30BaTh B
UCTIBITAHUS WCCIICIOBAaHUSAX U pacyerax 3HaHUS O
METOJlaX MCCIIEJIOBAaHUS, aHaju3a,
JTUATHOCTHKUA W MOJICIHPOBAHUS
CBOMCTB  BENIECTB (MaTepHaJIOB),
MIPOBONTH KOMIUICKCHBIC
HCCIIeIOBaHMs, MPUMEHSS
CTaHIApPTHBIE U CePTU(PHUKAIMOHHBIC
WCIBITaHUS

Brnagetsb: crmocoOHOCTHIO MOHUMATh
¢buznueckue u XUMHUYECKHE
IIPOLIECCHI, MPOTEKAOIINE B
MaTepuajax MpH  HX TMOJyYeHUH,




d®opmupyemMbie U

HNuaukaropsl

JAOCTUKEHUS
KOHTPOJINpyeMble . IlnanupyemMble pe3yJbTaThl
KOMMeTeH Uit
KOMIIETEeHI[UH o0y4eHmst
(Koa 1 HAMMEHOBAHUE) (ko1 1
HAaMMCHOBAHUE)
00paboTke U MonuduKanuu, BIAACTh
3HAHUSMH O METOJAX HCCICIOBaHUS,
aHaim3a, JMarHOCTHKU u
MOJICTUPOBAHUSI CBOWMCTB BEIIECTB
(MaTepuaiios), KOMILJIEKCHBIMH
HCCIICIOBAaHUSIMH, PUMECHSIS
CTaHJapTHbIE U CePTU(PUKAIMOHHBIE
WCTIBITAHUS
(ITK-3) Cnocoben mnpoBoauth | (ITK-3.2)  CmocoOen | 3HaTh: MaTepuanbl MJs 3aJaHHBIX
BEIOOD MaTepUajoB JUTSL | TIPOBOJTUTH BBIOOD | YCIIOBHI 3KCIUTyaTallud C Y4ETOM
3aJJaHHBIX YCIIOBUH | MaTepUajoB Uit | TpeboBaHUi HA/I)KHOCTH u
IKCILTyaTaluu c y4eTOM | 33JaHHBIX  YCIIOBUH | JOJITOBEYHOCTH, 3KOHOMHYHOCTH H
TpeOOBaHUI  HANEKHOCTH U | SKCIUTyaTalluu 9KOJIOTHYECKUX MOCTIEICTBUIA,
JIOJITOBEYHOCTH, HEOPTaHUYECKUX U | OCHOBHBIC THIIBI HEOPTAaHUYECKUX H
SKOHOMHUYHOCTHU U | OpraHNYecKHuX OpPraHUYECKUX MaTepuasoB
IKOJIOTMYECKUX  TIOCTE/ICTBHIA | MaTepHaiOB Pa3IMYHOTO Ha3HAYCHUS, B TOM YHCIIE
UX TPUMEHEHHs] Ha OCHOBE | pa3IU4YHOIO HaHOMATEpPHUAJIOB
3HaHHUS  OCHOBHBIX  THIIOB | HA3HAYCHUS, B TOM | YMETh: IPOBOJIUTH BEIOOD
HEOPraHUYECKUX U | yuclie MaTepUAIIOB ISl 3a/IaHHBIX YCJIOBHM
OpPraHUYECKUX MaTepUajIoB | HAHOMATEPUAIOB IKCILTyaTalliu C y4eTOM TpeOOBaHUH

pa3IMdYHOTO Ha3HA4YCHHS, B TOM
YUCJIC HAHOMATCpHaJIOB

HAJEKHOCTH M JOJTOBEYHOCTH,
SKOHOMUYHOCTH U HKOJOTHYECKUX
MOCNEACTBUM HMX TPUMEHEHHs] Ha
OCHOBE 3HAHUS OCHOBHBIX THUIIOB
HEOPTraHWYECKUX U OPraHUYECKUX
MaTepuasoB pa3IMYHOTO HA3HAYEHUS,
B TOM 4YHCJie HAHOMAaTepHUaJIoB

Brnaners: crmocoOHOCTBIO TPOBOIUTH
BBIOOp MAaTEpHUANIOB JJIsl 3aJaHHBIX
YCJIOBUI OKCIUTyaTallkd C y4YeTOM

Tpe60BaHPII>i HaagCXHOCTH u
JOJIroOB€YHOCTH, 3KOHOMHYHOCTH U
OKOJOTHYCCKHX HOCJ'IC,Z[CTBHIZ ux
NpUMCHCHUA Ha OCHOBC 3HAHHUA
OCHOBHBIX THUIIOB HCOPIraHHUYCCKHX H
OpTraHUYCCKUX MaTCpuraioB

Pa3IMYHOTO Ha3HAYCHUS, B TOM YHCIIC
HaHOMAaTepHaJIOB




4. CTpyKTYypa M coep:KaHHue TUCUUILINHBI

DopMBbI TEKYyLIET0

Bun . KOHTPOJIA
Mopnyas . HanmenoBanue TeM 3aHATHIA
yueOHOMH . Cemectp | O0bem, u.| Bbanabsl | UHTEpakTHB, 4. (HauMeHOBaHM e
(pa3neun) (y4eOHOI padoTHI)
padoThI OLIeHOYHOI0
cpeacTBa)
Mopyns 1. |Jlek. Kpucrannnueckoe ctpoeHue METaIIOB U 3 2 -
Marepua- cru1aBoB. JleeKThl KpUCTAIITHYECKOTO
JIOBEJICHUE U CTPOECHUS
TepMuiccKast | I1p. [TocTpoeHune MIOCKOCTEN U HANPaBJICHUI 3 4 - 2
obpaboTka KPUCTAJUITMYECKOMN pelIeTKH
Jlek. ®da3oBbIe MPEBpAIICHUS B TBEPIOM 3 2 -
cocrosiHuu. [{uarpamma Fe-C. Cranb. UyryH.
IIp. Pacuer nuarpamm cocrosiuust. CTpykTypa 3 4 - 2
CTaJIl U YyTYHOB
Jlex. TexHoorHst TepMUYECKON 00paboTKH cTanen 3 2 -
Y [IBETHBIX CIIJIABOB
IIp. Bunbl oTxura, 3akajiku, CTApeHUs U OTIYCKa. 3 4 - 2
CtpyKTypa U CBOMCTBA.
Monyns 2. | Jlek. CoBpeMeHHbIE TEXHOJIOTUN 00pabOTKH 3 2 -
TexHonoruu MaTepuaioB
COBPEMEHHBIX =
P IIp. MapkupoBKa cTanield, IBETHBIX CILUIABOB U 3 2 -
1 TIEpCIIeK-
YyT'yHOB
TUBHBIX
MaTCpHalIoB | []p, CoBpeMEHHBIE TEXHOJIOTUH JIUThs, CBAPKU U 3 2 - 2
(hopmMooOpazoBaHuUs U3ACTUI
IIp. Bri6op 1 060cHOBaHUS MaTepuana u 3 2 - 2
TEXHOJIOTMH U3TOTOBJICHUS U3/
Hroro: 26







5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuszanyu JaHHOW AMCUMILIMHBI UCIIOIB3YIOTCS CIIETYIOIINE TEXHOIOTHH:

TexHonorus TpaAUIIMOHHOTO O0yUYEHUS — IpeIaraeT TPaJULMOHHYIO MTOCIIEJ0BATEIbHOCTD
M3y4EHHs HOBOI'O MaTepHaa.

NupopmaniioHHble TEXHOJOTUU — TPEeUIaraloT MCIOJb30BaHHE KOMIIBIOTEpA BO BpeMs
IIPOBEJCHUS 3aHATHUI.

WHTepakTUBHBIE TEXHOJIOTMH — TMpPEAJaraloT IUajoroBoe oO0yuyeHHe, B XO0Je KOTOPOro
OCYILIECTBIISICTCS B3AUMOJIEHCTBUE MEXKIY CTYJICHTOM M IPEToAaBaTesIeM, JIN00 MEX Ty CTyICHTaMU.

TexHonornu AMCTAaHIMOHHOIO OOYUYEHUSI.

6. MeToguyeckue yKkazaHusi 10 OCBOECHHIO 1M CHMIIJIMHBI
7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpyemMoil KOMIIETEeH UM HaumenoBanmue
(WM ee 4acTH) OIEHOYHOI0 CPeACTBA
3 IIK-1 Tecmosvle 3a0anus No
Bonpocwi x axzameny Ne 8-30
3 I1K-3 Tecmosuvie 3a0arnus Ne..
Bonpocwi x axzameny Ne 1-8...

7.2. TunoBble 3aJaHUSA WU MHbIE MATEPHAJIbI, HEO0OXO0AUMBbIE JJIfl TEKYLIEro KOHTPOJIst
7.2.1. TecTHl

Tema «/ledeKTbl KPUCTATINYECKOT0 CTPOEHUSI»
3amannre 1. MOXHO JM MHKPOTPEHIMHBI W JPYTHE€ MHUKPOHECIUIOMIHOCTH METallJla OTHECTH K
nedexTam Kpuctaummdeckoro crpoerus? K kakum?

A) na, K MOBEPXHOCTHBIM;

b) Her;

B) na, k nuHEHHBIM.
3amanwme 2. Kakas pemrerka 6onee miotHo ynakoaHa: 'K wmm I'TTY? [Touemy?

A) I'TTY, 1.K. B Heil 00IbIIIE aTOMOB;

b) I'IK, T.x. y HE€ MeHbIIIEe PO PEIICTKH;

B) nnoTtHOCTH yI1akOBKHM OJJMHAKOBAs, T.K. OHU UMEIOT OJMHAKOBOE KOOPAUHAILIMOHHOE YHCIIO.

3amanue 3. YeM 00ycI0BII€HA BBICOKAS 3JIEKTPOIPOBOIHOCTh METAILIOB?

A) HanuueM JeeKTOB KPUCTAITUIECKOTO CTPOCHHS;

b) Hanmuymem cBOOOIHBIX IEKTPOHOB;

B) xpuctannmueckuMm CTpo€HUEM MeTallia.
3ananue 4. Kakue nedexThbl KpUCTANIMYECKOTO0 CTPOCHHUS OKa3bIBAIOT BIMSHUE HA MEXaHUYECKUE
CBOMCTBA METAJIOB?

A) TOUeUHBIE;

b) nuneiinsie;

B) nmoBepxHOCTHEIE.
3aganue 5. MOXHO JIU ra30BbI€ ITy3bIpH B METAJIJIE CYMTATh OTAEIBbHOM (ha3oii?

A) na;

b) uer;

B) na, eciiu oHM 3am0JTHEHBI KaKUM JTUOO Ta30M, a HE IIPOCTO BO3/IyXOM.



Tema «Kpucranauzanusi METaJVIOB M CIJIABOB»
3ananue 1. C yeM cBsI3aHO MOSIBJICHUE BBITSHYTHIX ACHIPUTOB IIPU KpUCTAIIIN3aLUN?
A) c HepaBHOMEPHOCTBIO OXJIAXK/IEHUS CILIaBa;
b) c HanpaBiIeHHBIM OTBOIOM TEILIA;
B) ¢ MenieHHBIM OXJTaKIEHUEM CIIIaBa.
3anganue 2. [l yero UCNoab3y0T MOUUIIMPOBAHNE CTATH?
A) nns ycKopeHusl rpoliecca KpUcTauIu3aliig;
b) nns u3MeHeHust XMM. cocTaBa B Hy)KHOM HalpaBJICHUY;
B) nnis nomydeHus: MeNKoro 3epHa.
3aganue 3. OT 4ero 3aBUCUT pa3Mep KPUTUYECKOT0O 3apo/ibliia TBepaoil (asbr?
A) OT THTIa KPUCTAIUTMIECKOMN PEIIETKH;
b) ot crenenu nepeoxnaxaeHus;
B) ot Temnepatypbl KprcTauIU3aliH.
3ananue 4. YTo Mpou30MIET, ECIIM KUAKUH CIIaB OXJIAKIATh C OYEHb BBICOKON CKOPOCTBIO?
A) oH OBICTPO MIPEBPATUTCS B TBEPBIA PacTBOP 0€3 00pa3oBaHus ICHAPUTHON JTUKBAIIIH;
b) on nepeiinet B TBepioe cocTosiHUE 0€3 KpUCTaITU3aIIHY;
B) on GpicTpo mpeBpaTUTCS B TBEPBI PACTBOP C OUEHb CUIIBLHON ACHIPUTHOM JIMKBAIUEH.
3ananue 5. OT yero BO3HUKAET ACHIAPUTHAS JTUKBALNA?
A) OT OBICTPOTO OXJIAXKACHUS CIUIABa;
b) oT HEepaBHOMEPHOTO OXJIAXKAECHUS CIIJIaBa;
B) ot pa3Hoii TeMneparypsl mjiaBIeHUS] KOMIIOHEHTOB.

Tema «/IlmarpaMmbl cOCTOSIHMS CIJIABOB OMHAPHBIX CHCTEM)
3ananue 1. Yo o01ero Mexxay 3BTEKTHYECKUM U MEPUTEKTUYECKUM IpeBpaIieHUsIMU?
A) OHU IIPOTEKAIOT IPU MTOCTOSHHOM TeMIEPATypE;
b) B 06oux ciydasix 006pa3yroTcs reTeporeHHble CTPYKTYPHI;
B) nBe ¢a3bl 06pazyroTcs 01HOBPEMEHHO.
3ananue 2. O6pa3yercs 1M ASHIPUTHAs JTUKBAILUs B MPOLIECCE NMEPUTEKTUUYECKOTO MPEBPALCHUs?
[Touemy?
A) HeT, T.K. KpUCTAJUTM3UPYIOTCSA 2 TBEpble (asbl;
b) na, xpucramnuzanus cIuiaBa BCErJa COINPOBOXAAETCS 00pa30BaHUEM JEHIPUTHOMN
JIMKBaIMEH;
B) Her, T.x. nepuTeKTUYECKOE NMPEBPAILIEHUE MPOUCXOANUT IIPU MTOCTOSHHON TeMIepaType
3ananue 3. Kakue ycnoBust HEOOX0IUMBI 1711 00pa30BaHUs 0ECKOHEUHOIO Psijia TBEPBIX pACTBOPOB?
A) Xopo1110 nepeMeNnBaTh CIjIaB B IPOLECCE OXJIAXKICHUS;
B) 4T0o06b!I THI penieTky ObLT OUHAKOB Y 000X KOMIIOHEHTOB;
B) 9T00BI KOMIIOHEHTHI UMENH OJTU3KKE pa3Mephl aTOMHBIX PaJIIyCOB;
3ananue 4. Kakue CruiaBbl OTJIMYAIOTCS BBICOKOW MMPOYHOCTHIO?
A) onHO(da3HbIE;
b) 2* da3znrie;
B) cnimaBbl ¢ 9BTEKTHKO.
3ananue 5. B ueM nNperuMyniecTBO AIBTEKTUYECKUX CILUIABOB?
A) OHU OTIMYAIOTCS XOPOILIUMHU JINTEHHBIMU CBOICTBaMU;
b) BhICOKOH MIIACTUYHOCTBIO;
B) orcyTcTBHEM IEHAPUTHON JTUKBALIUU.

Tema «/Ilmarpamma kesne3o-yriepoa»
3aganue 1. OTimyaercss 1M BBICOKOTEMIEPATYPHBIM O-(EppUT OT HU3ZKOTEMIIEPATYPHOTO O~
depputa? Ecnm na, To uem?
A) He oTIIMYaeTcs HUYeM;
b) otnuuaercs conepikaHueM yriepona;



B) otnmyaercs TUIIOM PEILIETKH.

3ananue 2. Korna B crutase Fe-C npu oxnaxkaeHuu npennoyTurenbHee oopasyercs FesC, a korna
rpacdut?

A) Fe;C - mpu MesIeHHOM OXJIaXICHUH, a rpaduT - Ipu ObICTPOM;

b) rpadut - npu meqenHom oxnaxaenu, a Fe;C - mpu ObicTpom;

B) 5T0 3aBUCHT OT cofiepKaHus yriaepoa B »KUIKOM CIIJIaBe, a He OT CKOPOCTH OXJIaXKACHUSI.
3amanne 3. MeHseTcs M XUM. cOCcTaB kuAKOTo ciaBa Fe-C mpu oxmakIeHWu ero 10 Havaia
kpuctammzanun? Kak?

A) na, yBenuuuBaeTtcs KoianuectBo C;
b) uer;
B) npoucxoaut nepepacnpenenenue C, 63 N3BMEHEHUS €ro KOJIN4YeCcTBa.

3ananue 4. MoxHo nu no nuarpamme Fe-C ompenenuth konumdectBo C B ¢eppute, a Takxke
KOJIN4eCTBO (heppuTa B cTanu?

A) Her;

b) na, Ho Tosbko konmuuecTBo C B peppure;

B) na, HO TOJIBKO KOJIUYECTBO (hEepPpPUTA B CTAIIH.

3ananue 5. [louemy c¢ yBennuenuem koaudectsa C B ctanu €€ TBEPIOCTb yBEIUUMUBAETCS?
A) yBenuuuBaetcs konuuectBo Fe;C B cTpykType;
b) yBenmuuBaeTcs IIOTHOCTH CTalIH;
B) cam nementur (Fe;C) cranoBuTCs 0onee MCKaKEHHBIM.

Tema «Yriepoaucrbie ¥ JJerHpOBaHHbIE CTATIN)
3ananue 1. Kakue ctanu Ha3bIBaIOT yIiiepoaAUCThIMU?
A) cranu ¢ OOIBIINM COAEPIKAaHUEM YTIIEPOJIa;
b) cranu, B KOTOPBIX OTCYTCTBYIOT JIETHPYIOLINE 3JIE€MEHTHI;
B) cranu, B KOTOPBIX OTCYTCTBYIOT IPUMECH.

3aganue 2. OT 4ero 3aBUCHUT KA4€CTBO CTaIU?
A) OT HaIUYUS JIETUPYIOUINX JIEMEHTOB;
b) ot conepxxanus yranepona;
B) ot crioco6a BEITIIaBKH.

3amanwue 3. Jy1g yero mpoBOJAT JIETHPOBAHUE CTAIEH?

A) 175 IOBBIIIIEHUSI MEXaHHUUECKHUX CBOMCTB;

b) st moBbIlIeHNs KayecTBa CTalIH;

B) ny1s npunanust ocoObIX CBOMCTB (TETUIOCTOMKOCTH, KOPPO3UOHHOM CTOMKOCTH U T.J.).
3ananue 4. Kakue npuMecH B CTaJIM CUYUTAIOT BPEIHBIMU?

A) BCe;

b) Bce npuMecu HEMETAIIOB;

B) Toneko P u S.
3amanue 5. [1o kakoMy IPUHIIUITY CTaU JACIAT Ha KOHCTPYKIIMOHHBIC U UHCTPYMEHTAIbHbIE?

A) MO KONIUYECTBY yTIepoaa;

b) no HazHaueHuto;

B) o xonu4ecTBy JIETUPYIOUINX JIIEMEHTOB.

Tema «HyryHoi»
3ananue 1. Yem oTanyaroTcs YyryHbl OT CTann?
A) KOJIMUYECTBOM YIJIEpOa;
b) cTpyxTypoii;



B) crioco6om monmydeHusl.
3ananue 2. Kakue uMerTcs MpenMylIecTBa YyT'YHOB, I10 CPABHEHUIO CO CTaISIMU?
A) oHu 6oree JemieBbIe;
b) onu 6onee npouHsie;
B) onn 065a1ar0T TyUYIIMME TUTSHHBIMU CBOMCTBAMH.
3amanwne 3. OT 4ero 3aBUCHUT MPOYHOCTh YyryHa?
A) ot popmsl rpaduTa;
b) ot xonmmuectBa rpadwura;
B) ot MeTannuyeckoil OCHOBEI.
3ananue 4. [louemy Genblil UyTyH HE UCIMOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?
A) OH OYEHB JOPOTOH;
b) on HexgocTaTOYHO TBEPBIIL;
B) oH HEO0CTaTOYHO IIACTUYHBIMH.
3amanne 5. Kakoif 4yryH mOJIy9UTCs TIOCIIEe OT)KHUTa OEJIoro yyryHa?
A) cepslif;
b) xoBkwif;
B) BBICOKOITPOYHBIA.

Tema «Tepmuueckasi 00padoTKa cTAIN»
3amanwne 1. Jlna kakux MaTepUaIOB MPOBOAST TOMOTEHU3AITMOHHBIA OTXKHUT?
A) JUIsl YMCTBIX METAJJIOB.
b) nns onHOQa3HBIX CIIaBOB.
B) 1 MHOTO(A3HBIX CIUTABOB.
3amanue 2. Jlng KakuMX MaTepuajoB BO3MOXHO IIPOBEJEHHE 3aKajku O0e3 MOIUMOpQHBIX
IIpEBpaLICHUN?
A) JUTsl YUCTHIX METAJIJIOB.
b) ans omHO(a3HBIX CIIIaBOB.
B) 11 MHOTO(a3HBIX CIUIABOB.
3aganue 3. MOXHO JIU MOJIy4UTh capOUT OTIYCKa, MPOBOAS OTIycK npu 350-450°7
A) Her;
b) na, ecau mpoBOUTH €0 OYEHb JUIUTENLHOE BPEMS;
B) na, HO TOJIBKO /U1 YTIEPOAUCTHIX CTAJIEH.
3ananue 4. [louemy ¢ yBenn4eHHEM CKOPOCTU OXJIAXKIEHHS TBEPAOCTD CTAJIM BO3pacTaeT?
A) yBenmu4MBaeTCsl JUCIIEPCHOCTb CTPYKTYPbI
b) yBennumnBaeTcs 3akaioyHOe HAIPsSKEHUE
B) noBsimaeTcs mI0THOCTH MeTaslIa
3ananue 5. IIpoBOJAT a1 peKpUCTAIUIM3ALMOHHBIN OTXKUT JJIs1 YUCTBIX METAJIIOB?
A) Ja.
b) Her.
B) a, HO TOJIBKO MOJUKPUCTAIIIOB.

Tema «Tepmomexanndyeckass 1 XMMHKO-TepMHYecKast 00padoTka»

3ananue 1. [louemy TMO He HaxOIUT IIMPOKOTO MPUMEHEHUS MPH 00pabOTKe aeTanell CIOKHON
bopmbI?

A) OHa UCTIONB3YETCSI TOJNBKO ISt UHCTPYMEHTAIIBHBIX CTaleH;

b) ona GiaronpuaTCTBYET 3apOXKICHHUIO TPELIHH y KOHIICHTPATOB HAIIPSKEHHUS,

B) 3arpynnena nnactudeckast nedopManius AeTaneil cnoxxHOM GopMBbl.
3amanue 2. Bo3amoxkno i npoBeaenue TMO B manoyriepoauctsix cranei (C<0,2%)?

A) HET, T.K. 3aKaJIKy Ha MapTEHCUT MOCJe MIACTUYECKON AedopMaIii MPOBOJIAT TOIBKO

JUISL CPE/IHE- U BBICOKOYTJIEPOUCTBIX CTajel;

b) Bo3moxHO, HO 3(dekTa He OyneT;

B) Bo3Mo2xHO, 1 mpoko ucnonb3yercs TMO 115 Takux cTasei.



3amanwne 3. Kakyro TO BbI BBIOCpUTE 151 JeTANCH, paOOTAOMIMX BO BIAKHOM KIHMaTe?
A) OBEpXHOCTHASI 3aKAJIKa;
b) nemenranus;
B) xpomupoBaHue.
3amanne 4. Kakoit Bug XTO Bl mpenmnodrere Ajis oOpaOOTKH HAIPaBJISIOMIUX HUTOK TKAIIKUX
CTaHKOB?
A) 1IeMeHTaIuIo;
b) azotupoBanue;
B) 6opupoBanue.
3apanue 5. [IpoBoAT 1 LieMeHTaIUIo cTaiu 45 nociie 3akainku €€ Ha MapTeHcuT? [louemy?
A) na, T.K. Mocje MEeMEHTAIMH TPOBOJAT 3aKajKy, U Mpeablaymias o0paboTka HEe UrpaeT
pouu;
b) Her, T.K. mocie 3aKanKy EMEHTAIUI0 HE TIPOBOIIT;
B) na, T.x. B poriecce ieMeHTaIui MapTEHCUT pacmaa&rcs.

Tema « MHCTpYMEHTAIBbHBIE CTAJIN»
3ananue 1. Jlo kakux t° Mory paboTaTh HETEIJIOCTOMKUE HHCTPYMEHTAIbHbIE CTAIN?
A) o 150-200° C;
b) no 200-300° C;
B) no 300-400° C.
3ananue 2. Yto obecreynBaeT Moy TeIIOCTORKOCTh HHCTPYMEHTAIbHBIX CTajei?
A) BbIAEISIONIMECS TPU OTIycKe KapOosl Cr;
b) nerupoBannsiii Fe;C;
B) nerupoBanHslii GpeppHur.

3aganue 3. B kakoM ciydae Temrmeparypa OTIycKa (CTapeHMs) TeINIOCTOMKHMX CTajel BbIlle: Ipu
KapOMJIHOM YIPOYHEHUH WJIM UHTEPMETAJUIUTHOM YIIPOYHEHUN?
A) pu kapOuHOM;
b) npu nnTepMeTauaIHOM;
B) onunakoBbie.
3ananue 4. J[ns 4ero npoBOAST MHOTOKpPATHBIN OTITYCK OBICTPOPEKYILUX CTajei?
A) nns nonyuyeHus 6osee MEIKUX KapOUI0B;
b) ns monmydenus 6oee 0 JHOPOIHOTO pacIIpeIeICHHs KapOHI0B;
B) 1711 noBbIIeHNs TNIACTUYHOCTH CTaJIEH.
3ananue 5. Kakue cranu Bl BeiOepeTe /Ui U3rOTOBIEHUS PyYHBIX METUUKOB?
A) P12, P6MS;
B) V11A, YV12A;
B) P18, P1202K8M3.

Tema «IIBeTHBIE CILIABBI»
3ananue 1. [loyeMy Maramii ¥ €ro CIUIaBbI IUIOXO 1eOPMHUPYIOTCS?
A) y HUX MOBBILICHHAs IOPUCTOCTH;
b) tun pemerku marnus I'T1Y, KoTopblil IMEET Mao CUCTEM CKOJIbKEHHUS;
B) onu umeror 2* hazHyro CTpyKTypy
3anmanue 2. J[s 9ero mpoBOAST CTYNICHYATOE CTapeHHE JTUTEHHBIX Al cruraBoB?
A) 4TOOBI YMEHBIIUTH BHYTPEHHEE HANPSKEHUE IIPU HAarpeBe;
B) ut0o6bI co3nanock 0OJbIIE HEHTPOB BbIIEICHUIH;
B) 4T00BI COKpAaTUTh BpeMsl CTapeHHUsL.
3ananue 3. Ilpu kakom criocode nmThs Al crutaBel OyayT 06magaTh HAMMEHBIIEH TOPUCTOCTHIO.
A) TIp¥ TUTHE B MecUaHble (OPMBI;
b) npu nuThE B KOKUIIB;



B) nuThe 1o BHIMIABISIEMBIM MOJICIISIM.
3ananue 4. Kakue dassl oOpasyer Si ¢ Al B cuimymunHax?
A) TBepble pacTBOPHI BHEAPEHHUS,
B) TBepapie pacTBOpPHI 3aMEIICHHUS;
B) aBTekTHKY + KpHCcTawLIbI Si.
3amanwne 5. Uto obecnieunBaet xaponpodHocTs ciiaBaM Al-Cu (mampumep, AJI19, AJI33)? [Touemy?
A) HasIM4YKe OCHOBHOTO JIerupyowero snemenTa — Cu;
b) no6aBku Mn, Ti, Ni, Zr , T.x 00pa3yroTcsi MalIopacTBOPUMbIE HHTEpPMETATUAHbIE (ha3bl
(A16 CU3, AIQZI'),
B) otnuBKH npoxoasaT CTaOMIN3UPYIOLIUE CTapEHHE.

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHS
3 tecta o 10 BonpocoB — Bpemst 45 MuH.

Kpurepun ouenkmu:
- OIICHKA «OTJIMYHO)» BBICTABJISIETCS CTYACHTY, €CIIH CTYJICHT OTBETUJI IPABUIILHO O0Jiee yeM Ha
80 % BOIPOCOB;
- OIICHKA «XOpOIIO» BBICTABISAETCS CTYJCHTY, €CIIA CTYACHT OTBETHJI IPAaBUIILHO HE MEHEE YeM
Ha 60 % BOMpOCOB;
- OIICHKA «YJOBJIETBOPUTEIILHO» BBICTABIISETCS CTYJIEHTY, €CIH CTYJEHT OTBETHJI IPAaBUIBHO HE
MeHee yeM Ha 40 % BoImpocoB;
- OIICHKA «HEY/IOBJIETBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CJIU CTYAEHT OTBETUJI MPABHILHO
MeHee yeM Ha 40 % BompocoB;

7.3. OueHo4HbIe CpeaCTBA IS MPOMEKYTOYHON aTTeCTAIlMM MO HMTOraM OCBOEHMS
AMCUMILTUHBI
7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTalul

Cemectp 3

1 | OOmiast xapakTEepUCTHKAa METAUIOB.  ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJUIOB.
JleheKThl KPHCTAINIMYECKOI'0 CTPOCHHMS; BIMSIHUE UX HA CBOMCTBA METAJLJIOB.

2 | Kpuctamnmuzanus meramioB. CrioHTaHHOE 00pa30BaHHUE IEHTPOB KPUCTAJUTH3AIIUU. Y CIIOBHE
Y IBIDKYIIASI CHJIa KpUCTATM3aluu. I 'eTeporeHHoe 00pa3oBaHue [IEHTPOB KPUCTAITH3AIUH.

3 | ®a3pl B METAUIMYECKUX CIUIaBax. Bujpl TBEpIbIX pacTBOPOB. XUMHUYECKUE COCAVMHEHUS.
I'eTeporeHHbBIC CTPYKTYPHL.

4 | YcrmoBus KpucTayuM3anuy  crutaBoB.  Jlmarpammbel  ¢dazoBoro paBHOBecus. KpuBble
OXJIXKJICHMS. DKCIIEpUMEHTAILHOE ITOCTpOoeHue quarpaMmMel. [IpaBuio das.

5 | JluarpamMMa COCTOSIHMSI CIUIaBOB, OOpPa3yIOIIMX HEOTpaHUYEHHBbIE TBEPIbIE PaCTBOPHI.
Henaputnas nukBanuu. OnpeneneHne XUMHUYECKOTO COCTaBa M OOBEMHOTO COJEPIKAHHS
KUJKOU ¥ TBepIoii (a3. J{uarpaMMsbl ¢ SBTEKTUKON U MEPUTEKTUKON. J[MarpaMMbl COCTOSHUS
CIUTABOB, O0PA3yIOIIUX XUMHUECKHE COCTMHEHHUS.

6 | MexaHu3Msl (ha30BBIX MPEBPALICHUIN B TBEPIOM COCTOSTHHH.
JlnarpaMmbl COCTOSTHUS CIIJIaBOB C YACTUYHBIM pacraioM TBEPAOIO pacTBOpa U JUarpamMmbl
COCTOSIHUSI CIIJIABOB, KOMIIOHEHTBI KOTOPBIX UCHIBITHIBAIOT MOJIUMOP(HBIE PEBPALICHHUSI.

7 | Auarpamma coctosiuus Fe-C. Kommnonents! u ¢assl B cucteme Fe-C. Kputnueckue Touku.
Craisib 1 uyryH. Knaccuduxanus, MUKpOCTPYKTYpa, IPUMEHEHHE.

8 | OcHOBHBIE CHOCOOBI YIPOYHCHHsI METAUIMYECKMX MarepuanoB. Mx mpeumymiectBa u




1 | O0mas XapakTepHUCTHKa METaUIOB.  ATOMHO-KPUCTAIUIMYECKOE CTPOCHHUE METAJIJIOB.
JledheKThl KpUCTAJUTMYECKOTO CTPOSHHS; BIUSHIE MX HA CBOMCTBA METAJLIOB.

HEJIOCTATKHU.

9 | Kimaccudukanus v KpaTkas XapakTepUCTHKAa OCHOBHBIX BHJIOB TEPMUYECKON 00pabOTKH.

10 | Oxkur 1-ro. Pa3HOBUIHOCTH OT)KHTA.

11 | Omxur 2-ro poja. Ilenb U peKuMbl OTHKHUTOB.

12 | 3akanka 6e3 monumMophHOTro npeBpanicHrus. Beioop peKUMOB 3aKaIKH.

13 | 3akanka ¢ noauMopdHbIMU npeBpamieHussMU. OcoOEHHOCTH MAapTEHCUTHOTO MPEBPAILCHHS
B cTalIsX. MUKPOCTPYKTYpa M CBOMCTBA MapTEHCHUTA.

14 | Ornyck cranu. Llenu v Buanl otnycka. Mi3sMeHeHne CTPYKTYPhl M CBOWCTB CTAJIA MPH OTITYCKE.

15 | Tepmomexannueckas oopadotka (TMO). HTMO u BTMO. ®opmupoBanue CTpyKTypbl U
cBoiicts TMO.

16 | Xumuko-tepmuueckas oopadotka (XTO). Buast XTO. Mexanusm oOpa3oBaHusi U CTPOCHHE
YIPOUYHEHHOT'O CJIOSI.

17 | KOHCTpYKIIMOHHBIE YTIEPOJUCThIE M JIETMPOBAaHHBIE CTajlu. BBICOKONpOUHBIE CTajw,
PECCOPHO-TIPY)KUHHBIE, IMAPUKOMOAIMIUITHUKOBBIE U HW3HOCOCTOMKHE CTaimu. Pexumbl
TepMHUYECKON 00pabOTKHU, CBOMCTBA, 00JIaCTh MPUMEHEHHUSI U MApKHPOBKA.

18 | XKapocrolikue, XKapOIpOUYHbIE, KOPPO3UOHHOCTOMKHME W KPHUOTECHHBIE CTAld W CIUIABBI.
Knaccudukanus, cBoiicTBa, 00J1aCTH IPUMEHEHHSI U MAPKUPOBKA.

19 | YyryHsl. Bujpl, CTpyKTypa U CBOMCTBA YYTYHOB.

20 | UHCcTpyMeHTaNbHbIE YTIAEPOJUCTBIE W JIETUPOBAHHBIE CTAJIHU. bBBICTpOpeXylue CcTaju.
TBepapie crmaBbl PexuMmbl TepMuueckoil 0O0paOOTKHM, CBOWCTBa, 00JIACTh NMPUMEHEHWS,
MapKHpPOBKa.

21 | Ctasim W cCrutaBel ¢ OCOOBIMH (PU3MUYECKHMMH CBOMCTBAMH (MarHUTHBIC, C BBICOKHM
3JEKTPOCOIPOTUBJICHHEM U T.J1.). O0nacTy NpUMEHEHHs], CBOMCTBA M MAPKHUPOBKA.

22 | llpeTHBIC CIJIaBBI Ha OCHOBE THTaHA, AOMUHUA W Memu. Kiaccudukarus, CBOWCTBa,
CTPYKTypa, MapKHPOBKa U 00acT npuMeHeHus. TepMudeckas 00paboTKa CIIaBOB.

23 | KoMno3ulMoHHble MaTepuanbl € METAUIMYECKOH U HEMETAUIMYECKONW MaTpuleH.
Krnaccudukanus, MapKUpOBKa, CBOMCTBA M 00JaCTH IPUMCHCHHSI.

24 | Hemeramuueckue Marepuanbl (TJIaCTMACChl, PE3WHOBBIC, KIEALIUME MaTepuabl H
repmetukn). CocrtaB, Kiaccudukaiys u cBorictpa. O0IacTH TPUMEHEHUS.

25 | OcHOBHBIE TPOLIECCHI JIUTEHHOTO MPOU3BOJICTBA.

26 | OcHOBHBIEC MPpHEMbI OOPAOOTKH METAJUIOB JABJICHHUEM.

27 | Cpapka u maiika. Buasl cBapku.

28 | O6paboTka MeTai1oB pe3anueM. CTaHKU U HHCTPYMEHT.

29 | ABTOMAaTH3HPOBAHHBIC METAIIOPSIKYIIME CTAHKUA. POOOTHI M1 MAHHITYJISITOPEI.

30 | DuekTpodU3HUIECKUE U JICKTPOXUMUYECKHE CITOCOOBI 00pab0TKH MaTEpHAJIOB.




7.3.2. Kputepun U HOpMbI OLEHKH

dopma
Cemectp NPOBEACHHN Kputepun u HOpMBI OLIEHKH
NPOMEKYTOYHOI
aTTecTaluu

3 OK3aMeH, YCTHO [IpaBunbHBII  OTBET Ha  Owuier,
«OTJIMYHO» BKJIIOYAarOUMid 2 Bompoca M

MapKUPOBKY CTaJIM WIM CIIJIaBa
Hannune HEKOTOPBIX HETOYHOCTEW B
«XOPOLIO» OTBETE Ha  BONPOC  WMIM B

pacn@poBKe CTAIM WIIM CILIaBa

«YIOBJIETBOPUTEIILHO

Hanuuue HeTrouHOCTEH B OTBETE Ha
BOIPOC, TPEOYIOMIUX CYIIECTBEHHBIX
YTOYHEHUH WJIH B pacmu(poBKe
CTaJIM WJIH CIUIaBa

«HEYOOBJIECTBOPHUTECIBHO»

OTtcyTCcTBUE 3HaHMI MO BOIIPOCY U IO
pacmuppOBKE CTaIN WU CIIJIaBa




8. YueOHo-MeToqMYecKOe M HH(POPMALMOHHOE 00eceYeHUue TUCIHILIMHBI

8.1. O6s13aTesibHAsA JIUTEpPaTypa

KoauuecTBO B
Tun (yueOHmnk, yuedHoe

HAay4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBOK) Tox n3nanus ondbamoTexe /
n/n MeTOoauYecKoe mocooue,
HaumeHoBanme
NPaKTHKYM, AP.) 3BC
1 AM. ApnackuH, A.H. | MarepuanoBeneHue u TEXHOJIOT U Y4eOHUK 2017 9bC
Kpacnosckuit METAJUIMYECKUX,  HEMETaUIMYECKUX U "ZNANIUM.
KOMMOO3UILIMOHHBIX MaTepUaJIOB cCoOM"

[DnexkTpoHHBIH pecypc]: yueOHuk - Mockaa:
®opym: UHOPA-M, 2017. - 400 c. : umn. -
(Beiciiee obpazoBanme). - ISBN 978-5-
00091-401-4.




8.2. lonoyiHUTeIbLHAS JTUTEpPaTypa

Tun (yueOHuk,

KoauuecTBo B

yueOHoe nmocodue, HAY4YHOM
Ne
u/n ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBoOK) yueOHO-MeTOoAn4ecKoe T'ox u3nanus ondauoTexe /
nocooue, NPaKTHKYM, HaumenoBanmue
ap.) 9BC
1 I0.II. Comanes, E. HW. | CneumnaibHbie MaTepHaIbI B YueOHUK 2014 SBC
[psxun, B.1O. [Tupaitnen MAaIIMHOCTPOEHUH [DJIEKTPOHHBIN pecypc]: "IPRbooks"
yueOHuk; noa pea. 0. I1. Connnesa. - 2-e
u3n., crepeorun. - Cankr-IlerepOypr:
XUMU3IAT, 2014. - 640 c.: un. - ISBN
978-5-93808-237-6.
2 | O.A. MacaHxckuii Marepuanosenenue " TEXHOJIOTHH VYuyebGHoe nocobue 2015 9bC
KOHCTPYKIIHOHHBIX "ZNANIUM.
MaTepHaioB [ DIEeKTPOHHBIA pecypc]: yueo. COoOM"
nocobue. - Kpacnosipck: Cub. denep. yH-T,
2015. - 268 c.: . - ISBN 978-5-7638-3322-
5.
3 I'.B. Krnesuos, H.A. | ®dusuka u  MexaHuUKa  pa3pylUEHUS ONEKTPOHHBIN 2014 Penosuropuit
Knesmona, O.A. ®ponosa [DnexkTpoHHBIT  pecypc] OcHOBBI y4eOHHK Ty
JMArHOCTUKU PA3pyIIECHUs] METaNTMYeCKUX
MaTepUajoB ANEKTPOH. YUeOHHK. -
Tonpsartu : TI'Y, 2014. - 264 c.: un. -
bubnuorp.: B xonue ri. - ISBN 978-5-8259-
0797-0
4 |TI'IL deTucos, ®.A. | MarepuanioBeieHue 51 TEXHOJIOTHSI YyeOHuk 2014 9BbC
lapudynnmun MaTepuanaoB [DIEKTPOHHBIN  pecypc] "ZNANIUM.
yueOHuK.- MockBa: UHOPA-M, 2014.- 397 CoM"
c.: un.- (Beiciee obpazoBanue). - ISBN 978-
5-16-006899-2.
5 | BIL.  [murpenko, H.b. | MarepuanoBenenne B MalIMHOCTPOCHHUU VYuebHoe mocobue 2016 OBC
MamnyiinoBa [DnexTpoHHBI pecypc] : yueb. mocobue. - "ZNANIUM.
Mocksa: UHD®PA-M, 2016. - 432 c.: min. - coM"




Tun (yueOHuk,

KoauuecTBo B

e yueOHOe nmocoome, HAY4YHOI
I /;1 ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJioBoK) yueOHO-MeTOAn4ecKoe Tox u3nanus ondauoTexe /
nocooue, NPaKTHKYM, HaumenoBanmue
ap.) 9BC
ISBN 978-5-16-010712-7.
6 | A.B. Ilo3gnsikoB MarepuanoBenenue [DneKTpOHHBII YuebHoe nmocobue 2016 OBbC "Jlansp"
pecypc]: ¢dazoBbie JarpamMmbl

JIByXKOMITOHEHTHBIX cUCTeM: yuel. mocodue
- MockBa: MUCuC, 2016. - 98 c. - ISBN
978-5-87623-966-2.




8.3. Ilepeuyennr mpogeccMOHAIBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

HocoBay, http://vestnik.magtu.ru

«Bectauk CaMapckoro rocyJapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA.

«BecTHHK MarHUTOTrOPCKOro roCyAapCTBEHHOIO0 TEXHUYECKOro yHuBepcutera um. [.1.

Cepusi:

TeXHUYECKHUE HayKu», http://science.samgtu.ru/node/3 1

«JIuTb€ u Metamutyprusi» http://lim.bntu.by
«TexHonorus MetajuioB» http://www.nait.ru

«IlepcriekTuBHBIE MaTepHaIb hitp://Www.j-pm.ru

8.4. IlepeyeHb NPOrpaMMHOro odecrnevyeHus

Ne n/m HaumenoBanmue 11O PexBH3NTHI 10r0BOpA
- (mata, HOMep, CPOK JAeHCTBHUA)
Windows: noroop Ne 757 ot 04.07.2018, cpok
. ) IeHCTBUS — OECCPOUHO;
L WinPro IOAE(;;SCUpgrd OLP NL kompakt Ne 1653 ot 14.12.2018,
CPOK JICHCTBHS — 0€CCPOUHO
2. OfficeStd 2019 RUS OLP NL Acdmc Ne 1653 or 14.12.2018,
CPOK JICHCTBHS - 0€CCPOUHO

8.5. Onucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOAMMOI AJIs1 OCYLIeCTBJIEHUS
00pa3oBaTeIbLHOIO NMpolecca o JUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKHUX H
Ne AP 001EKTOR /L3 NPOBECHHs . IlepeyeHb 0OCHOBHOTO 000PY10BAHMS
1/ | NPaKTHYEeCKHUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeIIEeHU ISl CAMOCTOSATEIbHOMI
padoThl 00yYaIuxcst (HoMep ayJIUTOPUH)
Kowmnbrorephsiii kiacc. YuebHas aynutopusi | CTonbl y4eHHYECKHE JABYXMECTHbIE
JUTSl IPOBEJICHUS 3aHSATHI JIEKIIMOHHOIO TUMA. | CTOJIbI YYEHUYECKHUE, CTOJI
VuebHast aynutopuss I TPOBEACHUS | KOMITBIOTEPHBIN, CTOJI
3aHATUH CEMHUHAPCKOTO THMa. Y4eOHas | ImperojaBaTelbCKuH, TIK, JocKa
ayJIUTOpHUsS NIl TPOBEJICHUS JIAOOPATOPHBIX | TPEXCEKI[MOHHAS ayJAUTOpHAs (MeloBas),
paboT. YueOHas aynauTopus s KypcOBOTO | CTyJd  NPENOAaBaTENbCKUN,  MPOEKTOP
1 MPOCKTUPOBAHUS  (BBIMOTHEHUSI KYPCOBBIX | MYJbTUMEIUUHBINA ,DKpaH AJis MIPOEKTOpPa,
paboT). YueOHas ayquTOpHst JUIsl IPOBEIeHUsT | TyMOa BhIKaTHas
TPYIIIOBBIX u WHJWBUTyATbHBIX
KOHCYNbTallMii YueOHast ayauTopus Ui
MIPOBEICHUS 3aHATUN TEKYIIETO KOHTPOJS U
MIPOMEKYTOUYHON aTTECTaluu
E-214
Jlaboparopus "TepmooOpaboTka | CTOnbl  y4eHHYECKHe JABYXMECTHBIE
MatepuaioB"  YueOHas ayauTOpus JUIS | CTYJIbSI YUCHHUYECKHE , JIOCKA ayJIUTOpHAs
2 | mpoBeaeHus 1a60paTOPHBIX paboT (menoBast), mkadbl 11t yueOHBIX TOCOOHIA,
E-105 CTOJIBI nabopaTopHEIe, MHKPOCKOIT
MeTautorpaduIeCKui, IUT CHIIOBOU
3 | Ilomemenne sl camMoCTOATEIbHOM paboThl | CTOJIBI YACHHUECKHUE, CTYJIbS YUSHUYECKHE,



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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00PaTOPHUii, MACTEPCKUX H

Ne ApP. 00bEKTOB /1151 IPOBE/ICHUs!
N IlepeyeHb OCHOBHOTO 000PYI0BAHMS
n/n | NpakTH4YeCKUX U JIa00OPaTOPHBIX 3aHATHH,
MOMeIeHU JJI51 CAMOCTOATEIbHOM
pab6oThl 00yuaomuxcsi (HoMep ayaAMTOPHH)
obyuaronuxcs -401 IIK ¢ BbIX070M B ceTb MHTEpHET
[Tomemenue mas caMocToSTeNbHONW pPaOoThl | CTONBI-IAPTHI ABYXMECTHBIC, CTYJIbS, CTOJ
obyuatoutuxcs J[-409 MPEno1aBaTesIbCKUi-, CTyJ
MIPENo1aBaTeNIbCKUI, TIEPEIBIKHAS TOCKA,
4 9KpaH, po1ieccop, MIPOEKTOP,

KOMIIBXOTCPHBIC CTOJIbI, KOMIIbKOTCPBI AJIA
CTYACHTOB C BBIXOAOM B CCTb HMHTCPHCT,
KOMIIBIOTCP MPETIOaaBaTCIIsd.




