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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 ¥ TPAKTUKH, HAa OCBOCHUU KOTOPBIX OasupyeTcsl MaHHas TUCIUILIMHA!
CHelMallbHbIe  BOMPOCHI  MaTepUANOBEJCHUS, CIEUHUaIbHble CIUIaBbl, OCHOBBI  HAay4HO-
UCCJIEIOBATEIbCKON N1E€ATENbHOCTH, CTPYKTYpa M CBOWCTBA METAJUIMYECKHMX KJIAaCTEPOB HAHO- U
MUKPOOOBEKTOB, TPOU3BOJICTBEHHAS MPAKTHKA (HAyYHO-HCCIIeI0BaTeNIbcKasi paboTa)

JIMCIMITIMHBL ¥ TPAKTHKH, JUISI KOTOPBIX OCBOCHUE JaHHOW JUCHUIUIMHBI HEOOXOIMMO KaK
IPEIIECTBYIONIEE: METOJbl MCCIICAOBAHUS, KOHTPOJS M TMArHOCTUKHA MaTEPUAIIOB, MEXaHH3MBI
nedopmanuu W paspylieHUss HaHOMAaTEpPHAJIOB, MPOWU3BOJICTBEHHAs NpaKTHKa (TIPEIAUILUIOMHAs
IIPAKTHKA).

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

HNuagukaropbl
dopmMupyemsbie U
KOHTpOJIUpYyeMble AOCTHGREIHS Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHI Ui
KOMIIETeHIH U o0yueHust
(Koa 1 HAMMEHOBaHUE) (xon n
HalMEHOBAHMUE)
(TIK-1) Crnocoben mnonumars | (ITK-1.1)  Cnocoben | 3HaTh: (pU3HYECKHE M XUMHUYCCKHE
¢dbuzmvyeckue W XMMHUYECKHE | TOHUMATh MIPOLIECCHI, IIPOTEKAOINE 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, MIPOTEKAIONINE B MaTepHaliax MPU 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
CTaH/JapTHBIE U CepTU(HUKAIIMOHHBIE
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, JMAarHOCTHKH u
MOJICIIMPOBAHMS CBOWCTB BEIICCTB
(maTepuainos), KOMIUICKCHBIMHU
UCCIICIOBAaHHSIMH, IPUMEHSIS
CTaHJApTHBIE M CePTU(UKALNOHHBIC
UCTIBITAHUS
(TIK-3) Cnocoben mpooauts | ([TK-3.2)  Cnocoben | 3HaTh: Marepuanbl Ui 3aJaHHBIX
BBIOOD MaTepHUaJIOB VIS | IPOBOJIUTh BBIOOp | YCIIOBUH DKCIUTyaTallil C Y4eTOM
3aJJaHHBIX YCIIOBHH | MaTepHaioB Ui | TpeOoBaHUI HAJICKHOCTH U
AKCILTyaTaIH C  YYeTOM | 3QJIaHHBIX  YCJOBHUH | JIOJITOBEYHOCTH, IKOHOMHYHOCTH U
TpeOOBaHMH  HAAEKHOCTH U | DKCILTyaTallMH HKOJIOTUIECKUX TIOCJIEICTBHH,
JI0JITOBEYHOCTH, HEOPraHWYECKUX M | OCHOBHBIC THIIBI HEOPTaHUYECKUX H
SKOHOMHUYHOCTH U | OpraHNYeCcKuX OpPraHUYeCKUX MaTepHaoB
JKOJIOTUYECKUX  MOCICICTBUI | 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.

6. MeTonuyeckue yKka3aHusi 10 OCBOEHUIO TUCHHMIIUHBI
7. OueHOYHBIE CPEICTBA

7.1. IlacniopT OLIeHOYHBIX CPEACTB

Cemectp Kox koHTpOIMpYyeMoii KOMIIeTeHIM T HaumeHoBaHue
(1M ee YacTu) OII€HOYHOT0 CPeACTBA
3 IK-1 Tecmosvie 3a0anusn Ne
Bonpocul k sxzameny No 8-30
3 I1K-3 Tecmosvie 3a0anus Ne..
Bonpocut k sxzameny No 1-8...

7.2. TUnOBBIE 3aIaHUS HJIV WHBbIE MATEPHAJIBI, HEOOXOAUMBIE JIsl TEKYIIEro KOHTPOJIs
7.2.1. TecTsl

Tema «/ledeKTbl KPHUCTALTHYECKOI0 CTPOCHUSD)
3ananue 1. MOXXHO JM MHUKpPOTPEUIMHBl M APYru€ MUKPOHECIUIOIIHOCTH MeETajjla OTHECTH K
nedexraM KpucTtauinueckoro crpoenus? K kakum?

A) na, K TOBEpXHOCTHBIM;

b) ner;

B) na, x nuHEHHBIM.
3ananue 2. Kakas pemierka 6onee miiotHo ynakoBaHa: ['LIK wiu I'TTY? [Touemy?

A) I'TLY, 1.x. B Het O0JbIlIE aTOMOB;

b) I'lIK, T.k. y He€ MeHbIlIe IepHO/] PEILIETKY;

B) nmioTHOCTH yakOBKH OJJUHAKOBAs, T.K. OHU UMEIOT OJMHAKOBOE KOOPIUHAIIIOHHOE YHCJIO.
3ananue 3. Yem 00ycioBiieHa BHICOKAs AJIEKTPOIPOBOJHOCTh METAIIIIOB?

A) HanmuureM JepeKTOB KPUCTAJUIMYECKOTO CTPOCHHUS;

b) Hanmmuuem cBOOOAHBIX AJIEKTPOHOB;

B) xpucraminueckum CTpoeHHEM MeTallia.
3ananue 4. Kakue nedexTsl KpUCTANTHYECKOTO CTPOCHHS OKa3bIBAIOT BIMSHUE Ha MEXaHHUUECKUE
CBOMCTBA METAJIOB?

A) To4euHbIE;

b) nuneiineie;

B) noBepxHOCTHBIE.
3amanne 5. MOKHO JIi Ta30BbI€ My3bIPH B METAIIJIE CIUTATH OTJAEIHHON (a3oii?

A) na;

b) Her;

B) na, eciu oHM 3amoTHEHBI KaKUM JTHOO0 ra3oM, a He IIPOCTO BO3YXOM.



Tema «Kpucrajummszanus MeTa/uIoB U CINIABOB)
3ananue 1. C yem CBA3aHO MOSBICHUE BBITSHYTHIX JEHAPUTOB MIPU KpUCTAJUIM3alnun?
A) c HEpaBHOMEPHOCTBIO OXJIAXACHUS CIUIABA,
b) c HanpaBieHHBIM OTBOJOM TEILIA;
B) ¢ MmenneHHBIM OXJIaKIEHUEM CILIaBa.
3amanwue 2. [ 4ero ucnoyib3yroT MOAU(PUITIPOBAHUE CTAIH?
A) u1s ycKopeHus npoiiecca KpucTaJTu3alim;
b) a5 u3MeHeHus XUM. COCTaBa B HY>)KHOM HalpaBlIeHUHY;
B) a1 nonyueHus: MeNKoro 3epHa.
3amanwue 3. OT 4ero 3aBUCHUT pa3Mep KPUTHUECKOTO 3apO/Ibiiia TBepAoM (a3bl?
A) OT TUIIA KPUCTAJUINYECKON PEILIETKH;
bB) ot cTrenenu nepeoxnaxaeHus;
B) ot Temneparypbl KpucTauIU3aMHU.
3ananue 4. YTo Npou30MIeT, eciii KUIKUN CIIJIaB 0XJIaXAaTh C OYEHb BBICOKON CKOPOCTHIO?
A) oH OBICTPO TIPEBPATHUTCS B TBEPABINA pacTBOp 0€3 00pa3zoBaHus JEHIPUTHON JTUKBALINH;
b) on mepeiiner B TBep0€ cOCTOSIHUE O€3 KPUCTAIUIU3AIINH;
B) on GpicTpO IpeBpaTUTCS B TBEP/bIN PACTBOP C OUEHb CUIILHON ACHIPUTHOM JIMKBALIUEH.
3ananue 5. OT yero BO3HUKAET JICHAPUTHAS JIMKBALIUS?
A) OT OBICTPOTO OXJIAXKACHHUS CIIJIaBa;
b) ot HepaBHOMEPHOTO OXJIAXK/IEHUS CIIaBa;
B) ot pa3Hoii TeMnieparypsbl MJIaBJICHUS KOMIIOHEHTOB.

Tema «/lmarpaMmbl COCTOSIHMS CIJIABOB OMHAPHBIX CHCTEM»
3aganue 1. Yto o01iero Mexxay 3BTEKTUYECKUM U MEPUTEKTUYECKUM IPEBPAILCHUSIMU?
A) OHU IPOTEKAIOT IIPU MTOCTOSHHOM TEMIIEPATYPE;
b) B 060oux ciydasix 00pa3yroTcsi TeTepOoreHHbIE CTPYKTYPBI;
B) naBe ¢a3bl 06pazyroTcs 01HOBPEMEHHO.
3ananue 2. Obpa3yercs 1M JASHIPUTHAs JTUKBAIUS B MPOLIECCE MEPUTEKTUUYECKOTO MPeBpaIeHus?
[Touemy?
A) HeT, T.K. KpUCTAJUTM3UPYIOTCS 2 TBEpble (asbl;
b) na, xpucramnuzanus cruiaBa BCerJa CONPOBOXKAAETCS 0Opa3oBaHUEM JIEHAPUTHOM
JIMKBaIUCH;
B) Her, T.x. neputekTUYECKOE NpEBpallleHNe MIPOUCXOANUT IIPH IMOCTOSHHOM TeMIieparype
3ananue 3. Kakue ycnoBus He00X0AUMBI 11 00pa30oBaHUs OECKOHEYHOTO psiJia TBEPABIX paCTBOPOB?
A) xopo1110 nepeMeImnBarh CIijiaB B IPOLECCE OXIIAXKICHUS;
b) uTo6BI THI pemeTKH Ol OAMHAKOB Y 000MX KOMIIOHEHTOB;
B) 4T00BI KOMIIOHEHTHI UMEH OJIM3KHUE pa3Mepbl aTOMHBIX PAUYCOB;
3ananue 4. Kakue cruiaBbl OTINYAIOTCS BBICOKOW TPOYHOCTHIO?
A) ogHo(dasHbIE;
b) 2* dpazusle;
B) crimaBbI ¢ 9BTEKTHUKOM.
3ananue 5. B ueM npenMymiecTBO IBTEKTUYECKUX CILUIABOB?
A) OHU OTIMYAIOTCS XOPOILIUMHU JINTEHHBIMU CBOMCTBaMH;
b) BbICOKO} MIaCTUYHOCTHIO;
B) otcyTcTBHEM NE€HAPUTHON JTUKBALIUU.

Tema «/Ilmarpamma :kese3o-yriaepoa»
3aganue 1. OTnmyaercss 1M BBICOKOTEMIIEPATYpHBIM O-(eppUT OT HU3KOTEMIIEPaTypHOTO 0.
depputa? Ecnu na, To uem?
A) He OTIIMYAETCSl HUYEM;
b) otnuuaercs conep:kaHueM yrieposa;
B) otnnyaercst TUIIOM peleTKH.



3amanne 2. Korna B crtaBe Fe-C npu oxnakaeHun npeanouturenbHee odpasyercs FesC, a korma
rpaput?

A) FesC - mpu MeJICHHOM OXJIaXCHUH, a TpaduT - IPH OBICTPOM;

B) rpadur - npu MmeaneHHom oxnaxaeHuu, a FesC - npu 6sicTpom;

B) 510 3aBUCHUT OT cofiepkaHus yriaepoza B )KUIKOM CIUIaBe, @ HE OT CKOPOCTHU OXJIAXACHHUS.
3amanue 3. MeHsieTcsl M XMM. COCTaB KUIKOTO cruiaBa Fe-C mpu oxnakIeHWH ero 10 Hadaia
kpuctaum3anuun? Kak?

A) na, yBenuuuBaetcs konudectso C;
b) Her;
B) npoucxoaut nepepacnpenenenue C, 6e3 N3MEHEHUS €r0 KOJUIECTBA.

3aganue 4. Moxno nu no guarpamme Fe-C ompenenuts xonmumuectBo C B deppure, a TaKke
KoJIn4yecTBoO (hepputa B cTanu?

A) Her;

b) na, Ho Tosbko KonmmuecTBo C B eppure;

B) na, HO TOJIBKO KONMMYECTBO (peppUTa B CTANN.

3ananue 5. [louemy c¢ yBennuenuem koauuectsa C B ctanu €€ TBEPIOCTh yBEIMUNUBAETCS?
A) yBennuuBaetcs konnuecTBo FesC B cTpykrype;
b) yBennumBaercs INIOTHOCTh CTalIH;
B) cam nementut (FesC) cranoBuTcs 60s1e€ HCKaKEHHBIM.

Tema «YriepoaucTbie U JErHPOBAHHBIE CTAJID)
3ananue 1. Kakue cranu Ha3bIBaIOT yriiepoIuCThIMU?
A) cranu ¢ GOJBIINM COZIEp)KaHUEM YTIIEpPOJIa;
b) cranu, B KOTOPBIX OTCYTCTBYIOT JIETHPYIOIIME 3JIE€MEHTHI;
B) cranu, B KOTOPBIX OTCYTCTBYIOT IPUMECH.

3aganue 2. OT 4ero 3aBUCHUT Ka4e€CTBO CTalIu?
A) OT HaIUYUS JIETUPYIOLINX JIEMEHTOB;
b) ot conepxanus yriepona;
B) ot cnioco6a BbITIIaBKY.

3amanwue 3. [y yero mpoBOJAT JETUPOBAHUE CTaEH?

A) 175 IOBBIIIIEHUSI MEXaHUYECKUX CBOMCTB;

B) 11 moBBIIICHHsI Ka4eCcTBa CTAJIH;

B) nns npunanus 0coObIX CBONCTB (TEIIOCTONKOCTH, KOPPO3UOHHON CTOWKOCTH U T.J.).
3aganue 4. Kakue npuMecy B CTAIM CUUTAIOT BPEIHBIMU?

A) BcCe;

b) Bce npuMecu HemMeTaIIOB;

B) Tonsko P u S.
3ananwue 5. [1o kakoMy MPUHIUITY CTAIX ACTSAT HA KOHCTPYKIIMOHHBIE M HHCTPYMEHTAJIbHBIE?

A) 110 KOJIMYECTBY YIJIEpOJa;

b) no HazHauenuto;

B) o xonu4ecTBy JIETUPYIOMINX JIEMEHTOB.

Tema «HUyrynsn»
3amanue 1. YeM OTIIMYArOTCS YyT'yHBI OT CTaIu?
A) KOJINYECTBOM YTJIEPOAA;
B) ctpykrypoii;
B) cioco6om nomyuenus.



3ananue 2. Kakue nMeroTcs NpeuMyIlecTBa YyryHOB, 10 CPABHEHHIO CO CTAIAIMU?
A) oHm 6o0Jiee elIeBhIe;
b) onu Gosiee npouHsIE;
B) oHu 001a1ar0T JIYyYIIMMH JIMTEWHBIMA CBOMCTBAMH.
3ananue 3. OT yero 3aBUCUT IPOYHOCTH YyryHa?
A) ot popmsl rpadura;
B) ot konu4aecTBa rpaduTa;
B) oT MeTasmuyeckoi OCHOBBI.
3ananue 4. [loyemy Oenblil YyryH HE UCHIONB3YIOT KaK KOHCTPYKLIIMOHHBIM MaTepran?
A) OH OYEHB JOPOTOMH;
b) on HEegOCTaTOYHO TBEP/IBIA;
B) oH HE1OCTATOYHO TIIIACTUYHBIN.
3ananue 5. Kakoil 9yryH MOTYyYUTCS TOCIE OTKUTa Oenoro 4yryHa’?
A) cepblii;
b) xoBkwuii;
B) BBICOKOTTPOYHBIIA.

Tema «Tepmuueckasi 00padoTKa CTAIN»
3ananue 1. J[nsg Kakux MaTepuanoB IPOBOASIT FTOMOI€HU3AIIMOHHBIN OTKUT?
A) U1 YMCTBIX METAJJIOB.
b) nns onHO(a3HbIX CIUIaBOB.
B) nyist MHOTOa3HBIX CILTABOB.
3aganne 2. /IO KakuMX MaTrepuajoB BO3MOXKHO TIPOBENIEHHE 3aKalKu 0e3 MOIMMOp(HBIX
MpeBpaIleHU I ?
A) ISl YUCTHIX METAJLJIOB.
b) nns omHOda3HBIX CIUIaBOB.
B) g MHOTO(a3HBIX CIUIABOB.
3aganue 3. MOXXHO JIU MOJIyYUTh capOUT OTIYCKa, MPOBOAS OTIIycK mpu 350-450°7
A) Her;
b) na, ecau mpoBOUTH €0 OYEHb JUIUTEIBHOE BPEMS;
B) na, HO TOJNBKO AJIs YTAEPOIUCTHIX CTaJEH.
3ananue 4. [louemy ¢ yBeIM4eHHEM CKOPOCTH OXJIAKIACHHS TBEPAOCTH CTAJIM BO3pacTaeT?
A) yBenuuMBaeTcs JUCIEPCHOCTb CTPYKTYPbI
b) yBenuunBaercs 3akanoyHoe HapsHKeHUE
B) noBsiaercs naoTHOCTh MeTaIa
3ananue 5. IIpoBOJAT 1 peKpUCTAIUIM3ALMOHHBIM OTXKUT JJIs1 YUCTHIX METAJUIOB?
A) a.
b) Her.
B) Jla, HO TOJIBKO MOJMKPUCTAIIIOB.

Tema «TepmoMexaHuuyecKass M XMMHKO-TepMHUYECKast 00padoTKa»

3aganue 1. ITouemy TMO He HaxoIuT IIMPOKOTO MPUMEHEHHs IpU 00paboTKe JeTanelt CIoKHOU
dbopmbI?

A) OHa UCHOIB3YETCS TOJIBKO JUISl HUHCTPYMEHTAJIBHBIX CTaJIEH;

b) ona GuaronpusTCTBYeT 3apOXKIACHHIO TPEIIUH Y KOHLIEHTPATOB HANPSXKEHUS;

B) 3aTpynnena mactudeckas aedopMarus 1etanei cioxHoi popmsl.
3amanwne 2. Bozmoxno i npoeaenue TMO B manoyrinepoaucteix craneit (C<0,2%)?

A) HeT, T.K. 3aKaJIKy Ha MapTeHCHUT MOCJIe TUIACTHYECKON Ae(opMaui MpoBOAAT TOIBKO

JUISL CpEJTHE- U BBICOKOYTJIEPOJAMCTBIX CTAJIEH;

b) Bo3mokHO, HO 3¢ dekTa He OyneT;

B) Bo3mokHO, 1 mpoko uctoib3yercs TMO 11st TaKuX CTaJIeH.



3ananue 3. Kakyro TO BbI BeIOepuTE JUIsI AeTaje, pabOTaOMKX BO BIAXXHOM KiuMaTe?
A) MOBEepXHOCTHAS 3aKaJKa;
b) nemenranus;
B) xpomupoBanue.
3ananue 4. Kakoii Bug XTO Bbl mpeamoureTe st 0OpaOOTKM HANPaBISIONIMX HUTOK TKAIKHX
CTaHKOB?
A) neMeHTaluIo;
b) azotupoBanue;
B) 6opupoBanue.
3aganue 5. [IpoBoAAT M neMEeHTaIMIO cTaiu 45 nociue 3akainku e€ Ha MapTeHcuT? [louemy?
A) nma, T.K. TOCIIe IEMEHTAIMH MPOBOJAAT 3aKaJKy, W IpeablayIias oopaboTka HEe UrpaeT
ponu;
B) Her, T.k. mocie 3aKajKy IEMEHTAIHUIO HE TIPOBOJIAT;
B) na, T.K. B mporiecce ieMeHTaIli MApTEeHCUT pacmaa&Tcs.

Tema «MHCTpYMEHTAIbHBIE CTAJII
3ananue 1. Jlo kakux t® Mory paboTaTh HETEIJIOCTOMKNE HHCTPYMEHTAJIbHbIE CTAIN?
A) no 150-200° C;
b) o 200-300° C;
B) no 300-400° C.
3ananue 2. Yto obecreynBaeT MoiryTerIOCTONKOCTh HHCTPYMEHTAIbHBIX CTalei?
A) BeIIENSIOIMECS TP OTITycKe Kapooxs! Cr;
b) nerupoBannsiii FesC;
B) nerupoBanHusbIii heppur.

3aganue 3. B kakoM ciydae Temreparypa OTHycKa (CTapeHHs) TeIIOCTOMKHUX CTajiei BbIlIE: MpU
KapOWIHOM YIPOYHEHHH WJIM MHTEPMETAIIHIHOM YIIPOYHEHUH?
A) pu kapOuIHOM;
b) npu naTEpMETaIIINIHOM;
B) onunakoBebIe.
3ananue 4. J[ns 4ero npoBOAST MHOTOKPATHBIA OTITYCK OBICTPOPEKYIIUX CTaIei?
A) nns nony4yeHus 0osiee MENKUX KapOUI0B;
b) nyst momydenus 60oee 0 JHOPOTHOTO paCTIPEICIICHHS KapOuI0B;
B) 17151 moBBIIEHNS TNIACTUYHOCTH CTaJIEH.
3ananue 5. Kakue cranu Bol BeIOepeTe 1)1 U3rOTOBIEHUS PyYHBIX METYUKOB?
A) P12, P6MS;
B) V11A, V12A;
B) P18, P1202K8M3.

Tema «IIBeTHBIE CILIABBD)
3ananue 1. [louemy Marauii u ero cruiaBbl I0Xo AehopMHUpyrOTCs?
A) y HUX NOBBIILIEHHAs! IOPUCTOCTB;
b) tun pemerku maruaus I'T1Y, koTopblil ©IMeeT Malo CUCTEM CKOJIbXKEHHUS;
B) onu umerot 2% pa3Hyro CTPyKTYpy
Banganue 2. JI1s1 yero mpoBOAAT CTYIICHYATOE CTapeHne TuTeHHbix Al crimaBoB?
A) 4yTOOBI yMEHBIINTH BHYTPEHHEE HANpPSKEHUE NIPU HArPEBE;
B) uTo6s! co3nanock OoJbIIe IEHTPOB BhIACIEHUII;
B) 4TOOBI COKpAaTUTh BpeMs CTapeHHUsl.
3amanue 3. [Ipu kakom crocobe auths Al crmaBsl OyayT 001a1aTh HAUMEHBIIIEH TTOPUCTOCTHIO.
A) pu TUTHE B TIecyaHble (POPMBI,
b) npu muThE B KOKUJIB;
B) nutbe 1o BBIILIABIAEMBIM MOJEIISIM.



3ananue 4. Kakue dazer oopasyer Si ¢ Al B cunmymunax?
A) TBepbIe pacTBOPHI BHEIPCHUS,
B) TBepabie pacTBOPHI 3aMEIICHUS;
B) aBrekTHKy + KpucTaLIb Si.
3ananue 5. Uto obecneurBaet xapornpodHocTsb ciiaBam Al-Cu (wampumep, AJ119, AJ133)? [Touemy?
A) HaJMYMe OCHOBHOTO JIETHPYHOIIEro i1ementa — Cu;
b) no6asku Mn, Ti, Ni, Zr , T.x 00pa3yroTcsi MaJIOpacTBOPUMBIC HHTEPMETAILTHIHBIE (a3bl
(Al Cus, Al2Zr);
B) oTiMBKYM NPOXOAAT CTaOMIM3UPYIOLIHE CTapEHHE.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
3 tecta o 10 BonpocoB — BpeMst 45 MuH.

Kpurepun oneHku:
- OIICHKA «OTJIMYHOY BBICTABIISCTCS CTYACHTY, €CIIM CTYJCHT OTBETHII IIPABUIILHO OOJIee YeM Ha
80 % BOIPOCOB;
- OILICHKA «XOPOUIO» BBICTABISAETCS CTYACHTY, €CIIU CTYIEHT OTBETUJI IIPABUJILHO HE MEHEe YeM
Ha 60 % BOIpOCOB;
- OILICHKA «y/IOBJIETBOPUTEILHO)» BBICTABISCTCS CTYJCHTY, €CJIU CTYAEHT OTBETHUJI PABUIIBHO HE
MeHee yeM Ha 40 % Bonpocos;
- OILICHKA «HEYJOBJIETBOPUTEIbHO» BBICTABIISIETCS CTYAEHTY, €CIHM CTYJCHT OTBETUII IPABUIBHO
MeHee yeM Ha 40 % Bonpocos;

7.3. OueHo4HbIe CpPeACTBA A NMPOMEKYTOYHON ATTECTAMM MO WTOraM OCBOCHUSA
AUCHHUIIMHBI
7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTALIUN

Cemectp 3

1 0611121;1 XapaKTCPUCTHUKAa MCTAJIJIOB. ATOMHO'KpI/ICTaHHI/IHCCKOC CTPOCHUC MCTAJIJIOB.
Z[e(l)eKTLI KPpUCTAJINYCCKOI'O CTPOCHU; BIIMSAHUC UX HA CBOMCTBa METAJIJIOB.

2 | Kpucramnmmzarus metaiioB. CioHTaHHOE 00pa30BaHKE IEHTPOB KPUCTAIUIU3AIMH. Y CTIOBHE
U ABIDKYIIAS CUjla KpUcTauin3anuu. ['ereporeHHoe o0pa3oBaHNe HEHTPOB KPUCTAIITM3AIUH.

3 | ®a3pl B METAUIMYECKUX CILIaBax. Buabl TBEpAbIX pacTBOpOB. XHUMHUYECKHE COCTUHEHUS.
I'eTeporeHHsle CTPYKTYpHI.

4 | YcnoBus KpucTauiM3anuu  cruiaBoB.  Jlmarpammbel  (asoBoro paBHOBecusi. KpuBbie
OXJaKJeHHUs. DKCIepUMEeHTalbHOE ocTpoeHue auarpaMmel. [Ipasuio ¢as.

5 | JIluarpamMMa COCTOSIHHSI CIUTaBOB, OOpa3yIOIIMX HEOTPaHHUYEHHBIE TBEPIBIE pPACTBOPEHI.
Henaputnas nukBanuu. OnpeneneHne XUMHUYECKOTO COCTaBa U OOBEMHOTO COJEP>KaHMs
KUJIKOU ¥ TBepIoi (ha3. J[narpaMMsbl C SBTEKTUKON M IEPUTEKTUKON. JlmarpaMMbl COCTOSHUS
CIUTABOB, OOPA3YIONTUX XUMHYECKUE COCTUHCHUS.

6 | Mexanu3Msl (ha30BBIX NMPEBPAIIECHUI B TBEPIOM COCTOSIHUH.
JlnarpaMmbl COCTOSTHUS CIIJIaBOB C YACTHYHBIM pacrajioM TBEPAOI0 pacTBOpa M AvarpamMmbl
COCTOSIHUS CIIJIAaBOB, KOMIIOHEHTHI KOTOPBIX UCIBITHIBAIOT MOJIUMOP(hHBIE PEBPALICHHUSI.

7 | Huarpamma coctosiaus Fe-C. Kommnonents! u ¢a3sl B cuctreme Fe-C. Kputudeckue Todkwy.
Craub u uyryH. Knaccuduxarys, MUKpOCTPYKTYpa, IPUMEHEHHE.

8 | OcHoBHbBIE CHOCOOBI YNPOYHEHHS METAUIMYECKUX MaTepuasioB. VX mnpeumyiiectBa H
HEJIOCTATKHU.




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

9 | Knaccuduxkanus u KpaTtkas XapaKTepUCTHKA OCHOBHBIX BUJOB TEPMHUUYECKOI 00pabOTKH.

10 | Omxur 1-ro. PasHoBUAHOCTH OTXMTrA.

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

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

13 | 3akanka ¢ noaumopHbIMU TpeBpatieHusIMu. OcoO0eHHOCTH MapTEHCUTHOTO MPEBpaIlleHUs B
cTaJsiX. MEKpOCTPYKTYpa U CBOMCTBA MapTEHCUTA.

14 | Ornyck cramu. Lenu u Buas! otnycka. IsMeHeHne CTpYKTYphl M CBOMCTB CTAJIU ITPH OTITYCKE.

15 | Tepmomexanuyeckas obpadorka (TMO). HTMO u BTMO. ®opmupoBanue CTPYKTYphI H
cBoiicts TMO.

16 | Xumuko-repmudeckas oopadotka (XTO). Buger XTO. Mexanusm oOpa3oBaHus U CTPOCHUE
YIIPOYHEHHOTO CJIOSI.

17 | KoHCTpYKLIMOHHBIE YTIEPOAMCTBIE M JIETUPOBAHHBIE CTajdl. BBICOKONMPOYHBIE CTallH,
pecCOpHO-TIPY)KUHHBIC, HIAPUKONIOAIIMITHUKOBBIE W HM3HOCOCTOWKHE CTald. PexuMbl
TePMHUYECKON 00pabOTKHU, CBOMCTBA, 00JIACTh MPUMEHEHHUSI U MapKHPOBKA.

18 | XKapocroiikue, KapOmpOUYHbIC, KOPPO3SHOHHOCTONKHE W KPHOTCHHBIC CTAJIM W CIUIABHI.
Krnaccudukanus, cBoiictBa, 001acTi MPUMEHEHHs] 1 MAPKUPOBKA.

19 | Yyrynsl. Buapsl, CTpyKTypa U CBOWCTBA YyT'YHOB.

20 | UucTpyMeHTanbHbIE YIIAEPOAMCThIE W JIETUPOBAHHBIE CTald. bBBICTpOpeXyliue CTaiu.
Teepapie crutaBel Pexxumbl TepMHuecKkod 0OpaOOTKHM, CBOWCTBA, 0O0JIACTH MPHUMEHEHUS,
MapKUPOBKA.

21 | Ctanmu u cmiaBel ¢ OCOOBIMU (DU3UYECKUMHU CBOWCTBAMHU (MarHUTHBIE, C BBICOKUM
AJIEKTPOCONIPOTUBIICHUEM U T.1.). OONacTH NPUMEHEHMsI, CBOMCTBA M MAPKHUPOBKA.

22 | LIBeTHble CIUIaBbl Ha OCHOBE TUTaHa, amOMUHMA U Meau. Kiaccuduxauus, cBOMCTBa,
CTPYKTYpa, MAapKUPOBKa U 0bsacT npuMeHeHus. Tepmudeckast 00paboTKa CIUIaBOB.

23 | KoMno3uIMoHHble MaTepualibl € METAIMYECKOM M HeMeTaJUIMYeCKOW MaTpulei.
Knaccudukanus, MapkupoBKa, CBOICTBa M 00JIaCTH MPUMEHEHHSI.

24 | Hemeramnuueckue Marepuanbl (IUIaCTMAcChl, pE3WHOBBIC, KIESAIIME MaTepuaibl U
repmetukn). Cocrtas, kiaccuukalus u coiictsa. O61acTH NPUMEHEHMSI.

25 | OCHOBHBIE NPOIIECCHI JIUTEHHOTO MPOU3BO/ICTBA.

26 | OcHOBHBIEC IPHEMBI 00PaOOTKH METAJIIOB JIABICHUEM.

27 | Cpapka u naiika. Buasl cBapku.

28 | O6paboTka MeTayu10B pe3aHueM. CTaHKU U HHCTPYMEHT.

29 | ABTOMaTH3UpPOBAHHBIE METAIUIOPEKYIIHE CTAHKH. POOOTHI 1 MaHHUITYISTOPHI.

30 | DuexTpodu3nuecKue 1 MMEKTPOXUMHUYECKHE CIOcO0bl 00pabOTKH MaTepHalIoB.




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

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHOI

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOoHYEeCKoe mocodue,
HaumenoBanue
NPAKTHUKYM, JP.) 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.
2 | BII. JImwurpenko, H.b. | MarepuanoBenenue B MaIIMHOCTPOCHHUH Y4eOHoe nmocodue 2016 9bC
Manyitnosa [DnexTpoHHbIN pecypc] : ydebd. mocobue. - "ZNANIUM.
MockBa: UH®PA-M, 2016. - 432 c.: un. - comMm"
ISBN 978-5-16-010712-7.
3 A .B. Tlo3nasakos. MarepuanoBeneHue [DNeKTpOHHBII Y4yebHoe mocodue 2016 SbC "Jlaup"
pecypcl: ¢dazoBbie JMarpaMMbl

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




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (y4eOHMK, KosunyecTBO B
yueOHoe nocodue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) Y4eOHO-MeToauYecKoe I'ox n3panus oudaunorexe /
nocooue, NPaKTUKYM, HaumenoBanue
ap.) £)e
1 |IOII. Connues, E. MU. | Cneunaibubie MaTrepuabl B Y4eOHuk 2014 9bC
[Ipsixun, B.1O. [1upaiinen MalIMHOCTPOEHUHU [DIJIEKTPOHHBIN pecypcl: "IPRbooks"
yuebnuk; nojg pen. FO. I1. Comnnena. - 2-e
u3n., crepeorun. - Cankrt-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-
5.
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
MaTepuajoB : DJEKTPOH. YYeOHHK. -
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 [DIEKTpOHHBIM pecypc] "ZNANIUM.
yuebHuk.- MockBa: MHOPA-M, 2014.- 397 COoM"
c.: mi.- (Beicmee odpazosanue). - ISBN 978-
5-16-006899-2.




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

e «BecTHUK MarHUTOrOpCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcurera uMm. I'.1.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOTO TeXHUYeckoro yHuepcurera. Cepus:
TEeXHHUYECKHE HayKuy», http://science.samgtu.ru/node/31

o JIuteé 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 HanmenoBanmue IO KosnuyecrBo PexBu3uTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JHUIEH3NH JeicTBHs)
) Horosop Ne 690 ot 19.05.2015r., cpok
1 Windows 1398 JENCTBUS - OECCPOUHO
Horoop Ne 690 ot 19.05.2015r., cpok
2 Office Standart 1398 nerctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok aeicTBUs - GECCPOUHO

8.5. Onucanne MaTepHaJIbHO-TEXHUYECKOM
0o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE

0a3pl, HeOOXOAUMOM ISl OCYLIeCTBJICHHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB Il IPOBEACHUS

/I | NPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

Ilepeyens 0CHOBHOTO 000pPYyAOBaHHS

1 | Jlekumnonnas aymauropus E-214

[Ipoexrop, sxpaH, g0CKa

JlaGopaTtopust 17151 BEITIOJTHEHUSI
nabopaTopHbix padot E-105

Hocka ayIUuTOpHAast (menoBas),
Mmetauorpaduyeckuit Mukpockon MUM-
7, meun, TBEpAOMEPBI, TEPMONIAPBI, CTAHOK
MOJINPOBAJIbHBIN

3 Aynuatopus JUTS TPOBEICHUS TPAKTHYSCKUX
3augTuil E-204

MI/IKpOCKOH, MAaK€Tbl KPUCTATINIMYCCKHUX
PCHICTOK, IJIAKAThI

4 [ToMemienue a1 camMOCTOSTEIbLHOM pa6OTBI Croanl YUYCHHUYCCKUC, CTYJIb YHCHUYCCKUC,

crynerToB [-401

I1K ¢ BbIx070M B ceTb MHTEpHET



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

	Срок действия рабочей программы дисциплины до «30» августа 2021г.



