MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B./1B.03.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

CHCHI/IaJ'IBHBIe CIIJIaBBbI

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIIPABJICHUIO TOJATOTOBKH (CHEIUATBHOCTH )

22.04.01 MarepuanoBeieHUE U TEXHOJIOTMU MaTepUaiOB

HaIpaBICHHOCTH (TIPodHIIb)

I'uGpuaHbIle 1 KOMOMHUPOBAHHBIE TEXHOJIOTHH 00pa0OTKH U MOJM(PHUKAIINN TIEPCTIEKTHBHBIX
MaTepHaloB

®dopma o0yueHust: ouHast
o mHabopa: 2022
Oomras Tpynoemkocts: 8 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 2

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexuum 16 16
JlaboparopHsbie 16 16
ITpakTuyeckue 32 32
PykoBosicTBO: KypcoBbie paboTh (ipoektsl) / PI'P
ITpoMexxyTodHast aTTeCTaIHS 0,35 0,35
KonraktHas pabora 64,35 64,35
CaMocTosTenbpHas paboTa 188 188
KonTpomb 35,65 35,65
Hroro 288 288




Pabouyto mporpammy coctaBui(u):
Houent kah.HMuM, k.¢p-m.H, nonent, [Tomosa JI.U.
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(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBanud @I'OC BO u yuebHoro mniaHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)

22.04.01 MarepuasioBeieHHE U TEXHOJIOIMHU MaTEPHUAJIOB

Cpok aeiicTBusi padoueii nporpaMmMbl JucUMILIUHBI 10 «30» aBrycra 2024r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«HaHoTexHo0ornu, MaTepruaioBeIeHUE U MEXaHUKa

(mpotokou 3acenanust Ne 2 ot «31» aBrycra 2021 r.).

OOKYMEHT MOArnnMCAH
SNEKTPOHHOM NOAMUCHIO

Ceptundumkat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapgeneu: CenuneaHoB AnekcaHap CepreeBuy
HenctButeneH: ¢ 08.11.2022 oo 08.11.2023




1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOEHUST TUCIMIUIMHBI — CHOPMHUPOBATH 3HAHUS 00 OCHOBHBIX KJIACCaX MaTEpPHAJIOB,;
9KCIULyaTallHOHHBIX, TEXHOJIOTMYECKUX M HKOHOMMUYECKHX TpeOOBaHUAX, NPEABABISIEMbIX K
MarepHuaiaMm; crnocodax JOCTI)KEHHUS CIEHUalbHBIX CBOWCTB. HayunTh aHanmm3y cBsizell Mexnay
XMMHUYECKHM COCTaBOM, CTPYKTYpOH, cmoco6amu oOpabOTKM M CBOHCTBaMH MaTepUalIOB IJIs
BbIOOPA CIUIABOB B 3aBUCUMOCTHU OT TEXHOJIOIMH U3TOTOBJIEHUS U YCIIOBUM SKCIUTyaTallUH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMITMHBL U IPAKTUKH, HA OCBOGHUHU KOTOPBIX 0a3upyercs AJaHHAs TUCIUILINHA!

«MarepuanoBeicHHe W TEXHOJOTHS KOHCTPYKIIMOHHBIX MatepuaioBy, «TepMmuueckas
o0OpaboTka cranei», «CTpyKTypa U CBOWCTBAa METAINTUYECKUX KJIACTEPOB HAHO- U MUKPOOOBEKTOBY,
«MareMaTH4ecKoe MOJIEIMPOBAHUE U COBPEMEHHBIE MPOOJIEMBI HAYK O MaTepuaiax U Mporeccaxm.

JIMCIUIIIMHBL ¥ IPAKTUKH, [Tl KOTOPBIX OCBOCHHE JAHHOW JUCIUIUIMHBI HEOOXOIUMO KaK
IpEIECTBYIOLIEE:

«MartepuanoBeieHe H TEXHOJIOTHH MEPCIIEKTUBHBIX COBPEMEHHBIX MaTepUaoBy, «MeToabl
UCCJIEIOBaHMSI, KOHTPOJISI U JUarHOCTUKH MAaTEpPHaIOBy, IOJrOTOBKAa MaruCTEPCKON JUCCepTaLUU.

3. Iliianupyembie pe3yJibTAThl 00y4eHUs

®opmupyeMbie U HNuagukaropsl
KOHTpOJIUpYyeMble AOCTUKEHUS IInanupyemble pe3yJibTaThl
KOMIICTCHIIUH KOMIIeTeH I o0y4eHus
(Kol 1 HAMEHOBAHUE) (K0J1 1 HAIMEHOBaHUE)

Crniocoben npoBoauth | (IIK-3.4) VYmers BbIOpath | 3HaTH: TpeOOBaHUS, MPEIbIBISEMbIE
BbIOOp MaTepuasioB /s | ClelUalbHbIe CIUIABBI Ui | K MaTepuajaM, B 3aBHCHUMOCTH OT
3aJaHHBIX YCIIOBHM | 3aJJaHHBIX YCIIOBUH | yCIIOBUM UX paboThl; (Qu3MUecKue
JKCIUTyaTaluu JKCIUTyaTallud € Y4E€TOM | MOJAEIHU SIBJICHUH, NPOTEKAIOIIHUX B
c yderoM TpeOoBaHUH | TpeOOBaHUI HAAEKHOCTU M | MaTepuanax MpU Pa3IMYHBIX BHJAX
HaJEKHOCTH U | JOJITOBEYHOCTH. BHEIIHETO BO3JENCTBUSA U
JIOJITOBEYHOCTH, CIOCOOCTBYIOLIUX Pa3pyLICHUIO WIIU
9KOHOMHYHOCTH U CHW)KEHHUIO JKCIITyaTallMOHHBIX
9KOJIOTHYECKUX XapaKTEepPUCTHK, BIIUSIHUE
MOCJIEACTBUI ux JETUPYIOLIUX AJIEMEHTOB Ha
IIPUMEHEHHUSI Ha OCHOBE CTPYKTYpY, CBOICTBa u
3HAHHUA OCHOBHBIX THIIOB TE€XHOJIOTHYECKHE napaMmeTphl
HEOPraHUYECKUX u 00pabOTKH CIJIABOB.

OpPraHUYECKUX YMeTs: OpPUEHTUPOBATHCS B
MaTEpUaAIOB  Pa3IU4YHOIO MEeTo/laXx KOHTpOJS KadecTBa U
Ha3HAYeHUS, B TOM CBOMCTB MaTepuajioB B IIpOLECCE
4luclieé  HaHOMAaTepHalloB MIPOU3BOJICTBA u BO BpeMsl
(TIK-3) IKCILTyaTallid, TMPOBOJUTH BBIOOP

MaTCpI/IaJ'IOB JI1 3aJaHHBIX yCHOBI/Iﬁ
JKCIUTyaTalliy ¢ y4eTOM TpeOOBaHUI
HAaACXKHOCTHU 158 JOJITrOBE€YHOCTH,
OKOHOMHUYHOCTH U JKOJOTMYCCKUX
OCIENCTBUIA.

Bnagers: wmeromamu  omnpeneneHHs
CTPYKTYpbl U CII€HaJIbHBIX CBOMCTB




®opmupyeMbie U
KOHTpOJIMpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHU S
KOMIIeTeHIUi
(Koa 1 HAMMEHOBaHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

MaTepuaaoB, HaBBIKAMHU  BBIOOpA
TEXHOJIOTHYECKUX napaMeTpoB
00pabOTKH CIHEIUAIBHBIX CIIJIABOB,
NPEACTAaBICHUSIMU O TEPCIEKTUBAX
pa3BUTHS CIIOCOOOB MOJICITHPOBAHUS
CreIHaTbHBIX CILIABOB,
uHdopmarnmen 0 crocofax
JOCTIDKEHUSI OKCIUTYyaTallMOHHBIX U
TEXHOJOTHICCKHIX CBOWCTB
MaTepHaJIOB C YYETOM TpeOOBaHUI
HAJICKHOCTH W JOJTOBEYHOCTH,
9KOHOMHYHOCTH u
OKOJIOTUYECKUX  TIOCIEIACTBHUA  HMX
NPUMEHEHHUST Ha OCHOBE 3HAHWMS
OCHOBHBIX THUIIOB
HEOPraHWYECKUX M OPraHUYECKUX
MaTepUaIoB Pa3IMYHOTO Ha3HAYCHUS,
B TOM
qrciie HAHOMAaTePHAIIOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Moayab Bun HaumenoBanue tem 3ansituii | Cemectp | O0bem, | banabl | UHTepakTus, DopMBbI TEKYLLET0
(pasaen) y4eoHoii (yueoHoli paGoThI) q, q KOHTPOJIs1 (HAaHMEeHOBaHHUe
padoThI OLICHOYHOI0 CPe/ICTBA)
1 Jlexmms 1 TpebGoBanus, npeapsABIsieMble K | 2 2 - 2 Bompocsr k 3x3ameny Nel,2
MaTepuaiam B YCIIOBHUSX
JKCILTyaTaluu.
1 [Ipaktnyeckoe | CrienuanbHbIe CBOMCTBA CIUIABOB | 2 4 - 3aiuTa OT4YETOB 110
3aHATHE U cocoObI UX (HOPMUPOBAHUS MPAKTHYECKUM 3aHSITUSIM.
1 Jlaboparopuas | Tepmuueckas obOpaboTka | 2 4 - 3amuTa J1abOpaTOpPHBIX PaboT.
paborta OBICTPOPEIKYIIUX CTATICH Tecr.
Bompocs k sx3ameny Ne26-,28.
1 Jlexmms 2 Koppo3us, cymHOCTh  BHABL | 2 2 - Bompocsr k sx3ameny Nel9-21
Koppo3uonHnocroiikue
MaTepHAaIIBL.
1 [Tpaktueckoe | CrocoObl orpeneneHus | 2 4 - 4 3aiuTa OTYETOB O
3aHATHE KOPPO3HOHHOH CTOMKOCTH NPAaKTUYECKUM 3aHATHSIM.
2 Jexuus 3 U3Hoc, BHJIBL, croco0sl | 2 2 - Bomnpocs! k sk3ameny Nel2-15
onpexaenenuss.  M3Hococrolikue
CTaJIN
2 JlabopatopHast | OmpeneneHne HM3HOCOCTOWKOCTH | 2 4 - 3amuTa J1a0OpaTOpHBIX PadoT.
pabota CTaJIei. Tecr.
2 Jlexuus 4 Kpurtepun XJIAAOCTOUKOCTH. | 2 2 - 2 Bompocs k ax3ameny Ne24
XJ1a0CTOMKNE MATEPHUAIIBI.
2 Jlaboparoprass | CriocoOsI onpeaeyeHus | 2 4 - 3amuTa 1a00paTOPHBIX
pabota XJIOJACTOMKOCTH MaTEpUaoB. pabort.Tecr.
1,2 ITA [TpoMexxyTodHast aTTeCTAIHS 2 0,25




Jlexuus 5 Kaponpounsie CILJIaBBbl, Bomnpocs! k 3x3ameny No22,23
0COOEHHOCTH CTPOCHUS u
CBOMCTB.
IIpakTnueckoe | Bimsaaue TEPMUYECKOU 3aiuTa OT4ETOB 110
3aHATHE 00pabOTKH Ha CTPYKTYpy H IIPAKTUYECKUM 3aHATHSM.
CBOMCTBA JKapOIPOYHBIX
CILIABOB.
IIpakTnueckoe | Binsanue o0yueHus Ha 3aiuTa OT4ETOB 110
3aHATHE CTPYKTYpY U CBOMCTBA CILIAaBOB IIPAKTUYECKUM 3aHITHSM.
Jlekug 6 JIuteliHple I[BETHBIE  CILIABHI, Bompocs k ax3ameny Ne5-8,11
gyryHsl O0JacTH IPUMEHEHUSI.
[IpakTueckoe | Bnusinue — nerupoBaHus — Ha 3aiuTa OT4YETOB 110
3aHATHE JUTCHHBIE WM MEXAHUYECKUE IIPAKTUYECKUM 3aHITHSM.
CBOMCTBA AITFOMHHHUEBBIX
CILIaBOB.
Jlexuus 7 Knaccudukanus Bompocs k 3k3ameny Ne31-34
KOMITO3UIIMOHHBIX ~MaTE€pHAaJIOB.
0COOEHHOCTH CTPOEHHUS,
ITPOU3BOJICTBA U CBOWCTB.
[TpakTnueckoe | Kommno3unnoHHbIE MaTepUabl. 3aiuTa OTYETOB O
3aHATHE IPAKTUYECKUM 3aHITHSM.
JlaGopatopHass | Pexumber  TMO  MarameBbIX 3amura 71a00paTOPHBIX
pabora CILIaBOB. pabot.Tecr.
Bompocsr k ak3ameny Nel6,17
Jlexuus 8 DNEKTPOTEXHUUYECKUE  CILIABBI. Bomnpocs! k ak3ameny Ne36-40

KiIaccuukamnmsi, CBOWCTBA W
o0yacTu MPUMEHEHHUS.




4 [TpakTueckoe | OCHOBHBIE TpeOoBaHUs 4 3aiuTa OTYEeTOB IO
3aHSITHE MPEeIbSABISEMbIE K TIPYKHHHBIM MPAKTHYECKUM 3aHSITUSIM.
Marepuaiam. Bomnpocsl k sx3ameny Ne43
4 [TpakTueckoe | OCHOBHBIE KJIaCChI 4 3aiuTa OT4ETOB 110
3aHATHE HaHomartepuasioB. OcoOEHHOCTH MPAKTUYECKUM 3aHATHUSIM. TecT.
CTPOECHUS U CBOMCTB. Bomnpocsl k ax3ameny Ned4,45
1-4 CP CamocrositenpbHast pabora 1O 188 Bompocsr k 3x3ameny
H3Y4YEHUIO crenuagbHON Ne3,4,17,18,25,29,30,35,41
auTepaTtypel U O(OPMIICHHIO
ma00PaTOPHBIX M TPAKTHYCCKHUX
pabor.
1-4 KonTpomnb OK3aMeH 35,65
NTOTI'O: 288




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanuzanuu y4yeOHOW IUCHMILIMHBI HCHOJB3YIOTCS Clieqyomue oOpa3oBaTelbHbIe
TEXHOJIOTUH:

-TEXHOJIOTHUSI TPAIUIIMOHHOTO 00yueHus (B ¢opme maboparopubix padot (JI.LP.Ne 1,2,3,4) u
npaktrueckux 3ansatuii ([Ip.3. Ne 1,3. 4. 6).

- TEXHOJIOTUM JTUCTAHIIMOHHOTO OOYy4EHHS.

-MH(QOPMAIIOHHBIC TEXHOJOTHH (JICKIIMS C WCIOJIh30BAHUEM IPE3CHTAIMOHHOTO METO/Aa
obyuenus (JIek. .Ne 1,4)).
-MHTEPAKTUBHBIC TEXHONOTHH (0OydeHue B (opMe CeMUHapa C HCIOIH30BAaHHUEM METO/a
aHanm3a KOHKpeTHBIX cutyaruit (I1p.3. Ne 2, 5,7); ameMeHTH Tpo0eMHOTO 00YYCHHS B BHJC
HAJIMYMUS BOIPOCOB MPOOJIEMHOr0 XapakTepa B MPAKTUUYECKUX M Ja0OpaTOpHBIX paboTax W
TpeOOBaHUIl  aHajM3a TMOJYYEHHBIX PE3yJbTaTOB C  IOCJIEAYIOIIUM  BBIBOJOM IO
IKCIIEPUMEHTAIBHBIM U PACYCTHBIM JIaHHBIM.

6. MeToauyecKkue yKa3aHus M0 OCBOCHHIO U CHUIIIMHBI
JIst  caMOCTOSATENIbHOM pabOThl CTYACHTOB PEKOMEHIOBaHA CIICUAIbHAS JIMTEpaTypa
(Paznmen 8) u HUXKe mepeunciaeHHbIE UHTEPHET-PeCcypCHl (11.8.3).

7. OneHo4YHbIE CpeacTBa

7.1. IlacnopT OLIeHOYHBIX CPEACTB

Cemecr Kox konTpo1upyemMoi KoMIeTeHuuu HaumeHoBaHnue
p (W1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
2 I1K-3 Bonpocwi k axzameny Nel-45

7.2. TunoBble 3a1aHUA MJIN HHbIE MAaTePHAJIbl, HE0OX0ANMBIE /ISl TEKYIero KOHTPOJIs
7.2.1. KoMnuiekT 3a1aHuii K 1a0opaTopHoii padote Nel

Tema: «Tepmuueckast 06paboTKa OBICTPOPEKYIITUX CTATICH»

A) OpopMuUTh OTYET IO TEME J1abOpaTOPHOU PabOTHI.

b) BeimoanuTh 3amanus k 1abopatopHoi padore.

1. OnpenenuTs TEXHOJOTHMUYECKHE TapaMeTpbl TEPMUUYECKON 00pabOTKH OBICTPOpPEKYIICH
ctanu. [IpoBecTu 3aKanKy v OTIYCK CTajH.

2. OnpenenuTs TBEPIOCTH 10 U MOCIIe TEPMUUYECKOH 00paboTKH.

3. [IpoBecTu ABYKpaTHBIN OTIYCK HA BTOPUUYHYIO TBEPAOCTh. MI3MepuTh TBEPAOCTD.

4. Onucatp ¢a3oBble NPEBpALCHH, MPOTEKAIOIINE B MPOILECCe TEPMUUECKON 00paboTKu.
VYcnoBHO 3aprCcOBaTh MUKPOCTPYKTYPHI JI0 U MOCIE TEPMUUECKONH 00pabOTKH

5. Cnenatb BLIBOJIEGL.

B) OTBeTuTh Ha KOHTPOJIBHBIE BOIPOCHI.

Bapuant 1(u eme 10 BapraHTOB BOIIPOCOB).

1. HazoBute cTpyKTypHBIE COCTaBIISIONIME OBICTPOPEKYIIEH CTaald B PABHOBECHOM
COCTOSIHMU.
2. KakoBa mnpuyMHa TOBBILIEHUI TBEPAOCTH OBICTPOPEXKYIIEH CTalu Mocie

MHOT'OKpaTHOI'O OTITyCcKa?



7.2.2. KoMIUIEKT 3aJaHUil K IPaKTU4ecKoil padore Ne2

Tema: «cublTaHus HA KOPPO3UOHHYIO CTOUKOCTbY.

A) OdopMuTh OTYET 1O TeMe T1a00paTOPHOI paObOTHI.

b) BeinoanuTk 3a1anus Kk 1abopatopHoi padbore.

1. M3roToBuTh 00pa3Ibl CBAPHBIX COCTUHEHUN M3 ayCTEHUTHOW CTalW IS MCIBITAaHUA Ha
MEXKPHUCTAJUIUTHYIO KOPPO3HUIO.

2. [IpoBecTu ucbITaHUA HA MEXXKPUCTALIUTHYIO Koppo3uto o 'OCT 6032—58, meton AM.

3. HccnenoBaTh MakpOCTPYKTYPY CBAapHOTO COEOMHEHHs Tocjie 3aruda Ha Haludue
MONEPEYHBIX TPEUIMH C HOMOUIBIO JYTIbL.

4.CaenaTh BBIBOJbI O CKIIOHHOCTU MeTaljla K MEKKPUCTAINIMTHOW KOPPO3UH.

B) OTBeTuTh Ha KOHTPOJIBHBIE BOIIPOCHI.

Bapuant 1(u eme 8 BapuaHTOB BOIIPOCOB).

1. HasoBuTe OCHOBHYIO IPUUMHY MEKKPUCTAUIMTHON KOPPO3HH.

2. JlerupoBaHue KakKUM 3JIEMEHTOM HCIOJIb3YIOT JJI ayCTEHUTHBIX CTaleH C LIEJbIO
MOBBIIIEHHUS] CTOMKOCTU MTPOTUB TOUEYHOU KOppO3Un?

7.2.3. KoMIuleKT 3a1aHuil K jJabopaTtopHoii padore Ne2

Tema: «M3H0C. MeToasl onpeneneHuss U3HOCOCTOUKOCTI)

A) OhopMuUTH OTUET 1O TEME NMPAKTHYECKOW PaOOTHI.

b) BemmonHuTh 3a1aHus K IpaKTUYECKON padoTe.

1. M3yunTh OCHOBHBIE MOHATUS HU3HOCOCTOMKOCTH MeTamnyeckux marepuanos no I'OCT
27674.

2. IIpoBecTu HCHBITAaHUS HAa U3HOCOCTOMKOCTH TUIOCKUX 00pasuoB mo ['OCT 23.225-99 B
pPEKHUME CyXOro TPEHHUS.

3.PacunTaTh MHTEHCHBHOCTb M3HAIIMBAHWA  HAa OCHOBE KOHILEMIMUH (PUKLIIUOHHOM
YCTaJIOCTH.
4. [Ipoananu3upoBath pe3yabTaThl U CENATh BHIBOJIBI.
B) OtBeTuTh Ha BOMIPOCHI TECTA.
Bapuanr 1 (u emie 8 BapuaHTOB TECTOB).
1.Ykaxure CruiaB, yCTOMYMBBIA K yCTaJOCTHOMY M3HAIIMBAHUIO.
1.12XH3A
2.320X2312C2T
3. T5KS
4.P18
2. DKcrTyaTtanus CIUIAaBOB ¢ MAPTEHCUTHOM CTPYKTYPOM BO3MOKHA B YCJIOBHSIX. ..
|. IUKIMYECKUX HAarpy30K
2. yAApHBIX Harpy3o0kK
3. JerKux Harpy3ok
4. 6e3 yaapHbIX Harpy3oK
3. Buja m3HammBaHUs, IPU KOTOPOM TMOBPEXKIEHHAs IOBEPXHOCTh UMEET BUJ IMOK U SI3B,
Ha3bIBAIOT. ...
1. MukpopesanueM
2. KaBUTAIIMOHHBII U3HOC
3. aare3noHHOE
4. ppeTTuHr- KOPPO3Us
4. I3HOCOCTOHKOCTE OLIEHHUBACTCS BEJIMYUHOI. .



1. Ah/t
2.1/vn
3. Ah/ vn
4. f=FIN
5. ITox cCOBMECTUMOCTBIO MAaTEPUATIOB TOHUMAIOT ...
1. cnocOGHOCTH TPOTUBOCTOSTH YCTAIOCTHOMY BBIKPAITUBAHUIO
2. crtoCOOHOCTH MPOTUBOCTOATH 1e(hOPMALIMOHHOMY BO3/AEHCTBUIO
3. paBHbBIE KOOPPUIUEHTHI TPEHUSI MaTepUaIOB Mapbl TPEHUS
4. crtocOOHOCTH MPEOTBpPAIATh CXBAaThIBAHUE

7.2.4. KoMIUIeKT 3alaHiii K NpaKkTH4Yeckoil padore Ne3
Tema: «OKaporpounsie cruiaBb».
A) OhopMUTH OTUET 1O TEME MPAKTHYECKOW PaOOTHI.
b) BeinoaHuTh 3a1aHUs K MPAKTHYECKOM padoTe.
1. U3yunuTh OCHOBHBIE MOHATHUS U METOJAbl ONPENEICHUS XapPAKTEPUCTHUK >KapOIPOUYHOCTH
CILJIaBOB.
2. [lonyunTs y npenoaaBaTenss MApKy >KapONpPOUYHOTo ciuiaBbl. OnucaTh €ro XMMUYECKUN
COCTaB, TEPMUYECKYIO 00pabOTKY, IPEANOIaraeMyr0 MUKPOCTPYKTYPY U 00JIaCTh IPUMEHEHHUSL.
B) OtBeTuTh Ha BOIPOCHI TECTA.
Bapuanr 1 (u emie 8 BapaHTOB TECTOB).
1.Hanpsbxenne, mon OeiicTBUEM KOTOPOTro MaTepuall IeGOpMHPYETCS Ha ONpEACTICHHYIO
BEJIMYMHY IIPU 33JIaHHBIX BPEMEHH U TEMIIEPAaType HA3bIBAETCH. . .
1.IIpenenomM qIuTeNbHONU MPOUYHOCTH
2. Ilpenenom Texydectu
3. Ilpenenom nonsydectu
4. PenakcallnuOHHON CTOMKOCTBIO
2.IlepnuTHbIE CTAIN UCTIONIB3YIOT [VIABHBIM 00pa3oM
1.B xoTnocrpoennun
2./1nst mapoBbIX TYpOUH
3. 1514 mTamMIoB ropsiaero 1eopMUPOBAHUS
4.]1ng nonaToK ra3o0TypOMHHBIX IBUTATENIEH
3.Haubonee 3¢(hekTHBHBIM CIIOCOOOM YIPOYHEHUS 5KaPONPOUHBIX CIIJIABOB SBJISIETCS. ..
1. JdedbopmannonHoe
2. ucnepcuoHHOE
3. TBepnopacTBOopHOE
4. 3epHOrpaHUYHOE
4. HenoctaTKOM TyroIIaBKMX METAJUIOB SIBJISIETCS. . .
1. Huskast )xapoCTOWKOCTb
2. Hu3kas npo4HOCTb
3. Huzkas mioTHOCTh
4. BbIcokasi CTOUMOCTh
5.Bknag nuddy3noHHON 00beMHON MOJI3Y4ECTH 3HAUYUTENEH TOJIBKO IPH ...
1. T>0,5 Ton
2. T>0,8 Ton
3. 1/G<107
4. 1/G<10*



7.2.5. KomIuieKT 3aiaHuii K npakTuyeckoi pabdore NeS
Tema: «BnusHue JIETMpOBaHUS HA JUTEUHBIE U MEXAHUYECKUE CBOMCTBA AIFOMUHHEBBIX
CILJIaBOBY.
A) OpopMuUTh OTUET MO TEME MPAKTHIECKON PAOOTHI.
b) BeimoaHuTh 3a1aHKS K MPAKTHYECKO padoTe.
1. IlonyuuTs y npernopaBaTensi MapKu JIMTEMHBIX CIUIAaBOB. Pa3nenuTs psAnx CIuiaBoB Ha
YIOPOYHSEMbIE TEPMHICCKON 00paboTKON 1 AehopMaIueii.
2. BoiOpath cruiaBbl ¢ MUHUMAJIBHBIM KOG (UIIMEHTOM YCaIKH.
3.Ha3zHaunuTe pexuM TEPMUYECKOH OOpabOTKM Uil AITIOMHHHUEBOTO TEPMUYECKH
o0OpabaTeIBacMOro CIUIaBa.
4. [IpoBecTu 3aKalIKy ¥ CTApEHHUE C Pa3IMUYHbIM BPEMEHEM BBIIEPIKKH.
5. M3meputhb TBEpAOCTh TepMUYECKH 0OOpaboTaHHBIX o00pasnoB. I[locTpouts Tpadux
3aBUCUMOCTH TBEPAOCTU OT BPEMEHH BBIIEPKKHU MPpU cTapeHUH. CHenaTh BbIBOJBI.
6. OnucaTb MUKPOCTPYKTYPY CILJIABOB IOCJIE TEPMHUUECKON 00pabOTKH.
B) OtBeTuTh Ha BOMPOCHI TECTA.
Bapuanr 1 (u eme 8 BapaHTOB TECTOB).
1.Yka3aTh KOMILIEKC CBOICTB, XapaKTEPHBIN 1JI1 MEIH.
1.  BBICOKME:  IUIACTUYHOCTH,  DJIEKTPOIPOBOJHOCTb,  yJElbHAas  MPOYHOCTD,
TEIJIONPOBOJHOCTb, TEMIIEpATypa IIJIaBICHUS.
2. BBICOKHE: IUIACTUYHOCTb, AJIEKTPOIPOBOIHOCTD, HU3KHE: YIEIIbHBII BEC, TEMIIepaTypa
IJIaBJICHUSI.
3. BBICOKHE: IIJIACTUYHOCTD, MJIEKTPONPOBOIHOCTD, TEIIONPOBOJIHOCTD, yIE€IbHBIN BEC.
4. BBICOKHE: TNIACTUYHOCTb, IJIEKTPOIIPOBOJAHOCTbD, IPOYHOCTD, TETIONPOBOIHOCTD.
2. YKa3aTb JIUTEHHYIO JaTyHb.
1. 5571
2. JII140A2
3.JI1C70-1
4.0TBET OTCYTCTBYET
3. OCHOBHBIM CTIOCOOOM MOBBIIIEHUSI MEXaHUYECKHX CBONCTB HEJIETHPOBAHHBIX CUJIYMUHOB
ABIIAETCHL. ..
1. ledbopmariioHHOE YIpOUHEHHE
2. N3menpyeHne myTeM MoIuGUIIMPOBAHUS
3. TBepIOpacTBOPHOE YIIPOUHEHHE
4. JIuThe oJ NaBJIEHUEM.
4.VckmrounTe HEBEPHBIN OTBET.
Haunmydmmmuy TuTeiHBIME CBOMCTBAMHU 00J1aal0T CILJIABHI. . .
1.C mMpOKUM MHTEPBAIIOM KPUCTAJUIM3ALINN.
2.CoctaB GIM3KOTO K IBTEKTHUECKOMY
3. YncTele KOMIIOHEHTHI
4.CnutaBbl € y3KMM MHTEPBAJIOM KPUCTAJUIM3ALMH
5.HeonHOpOAHOCTE XUMHUYECKOTO COCTaBa B PA3HBIX YACTSIX OTIMBKH HA3bIBAIOT. ..
1. 3oHanbHOMU NUKBaLUEH
2. JleHApUTHON JIMKBALIUEN
3. Aubdy3rnoHHON THKBaIKEH
4. MoaudummpoBanrem



7.2.6. KomiuiekT 3aiaHnii K npakTudeckoi padore Ne6
Tema: «KoMno3uimoHHbIE MaTEpUATIbI».
A) OpopMuUTh OTUET 1O TEME MPAKTHUECKOH paboTe.
b) BemonHuTh 3a1aHus K MPaKTUIECKON paboTe.
1. M3roroButh Mukponuiudsl mjs 4-x Mapok cruiaBoB CAIL
2. IIpoBecT MUKpPOCKONHMYECKUN aHAIM3 M PACCUUTATh OOBEMHYIO JIOJIIO YIPOUHSIOMIMX
yactun Al2Os,
3.3meputh TBEpAOCTh OOpPa3lOB M MOCTPOUTH TpaduK 3aBUCUMOCTH TBEPAOCTH OT
COJIep’KaHuUsl OKCU/IA ATFOMUHUS.
4. Cnenatb BBIBOJIBI.
B) OtBeTuTh Ha BOIPOCHI TECTA.
Bapuanr 1 (u emte 8 BapaHTOB TECTOB).
1. KOMIOHEHT KOMITO3UIIMOHHOTO MaTepuana, o0Jalaloluii HEMpPephIBHOCTHIO MO BCEMY
00BeMy Ha3bIBACTCS:
1. HamonHUTEIND
2. apMUPYIOIINI KOMIIOHEHT
3. marpuia
4. yIIpOUHSFOITUN KOMITIOHEHT
2. Hanbomnee M30TPONEH KOMITO3UT C HATIOJIHUTEIIEM
1. oAHOOCHBIM
2. IBYXOCHBIM
3. TPEXOCHBIM
4. HyJIb-MEpHBIM
3. MakcuManbHOMU KapOMPOYHOCTHIO U3 TPUBEICHHBIX 001a/1a€T KOMIIO3HT. ..
1.BoJIOKHUCTBIN Ha aTFOMUHUEBOM OCHOBE
2. Kepamuueckue 0OpOBOJIOKHUTHI
3. C nonumMepHoOi MaTpuLen
4.JlucriepcHO-yNPOYHEHHBIC Ha HUKEJIEBOM OCHOBE
4. KoMIo3uThl ¢ HUKEIEBOW MaTpULIEH YIIPOUYHSIOT OKUCIAMU
1. amromMuHUS
2. Topus
3. Bombdpama
4. nutus
5.CriocoOHOCTHIO MOBBIIATE TPOYHOCTH MPU YBETUYEHUU TEMIIEPATyphl 00J1a1at0T. ..
1. BomokHa 6opa
2. cTajyibHas MPOBOJIOKA
3. yIJIepoaucThie BOJIOKHA
4. OKCUABI ATFOMUHUS



7.3. OueHouHble CpeACTBA ISl NMPOMEKYTOUYHON aTTeCTAMH IO HTOraM OCBOEHUS
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne B
ONPOCHI K IK3aMeH
n/n P y

1. | DkcIutyaTallMOHHBIE, TEXHOJOTHYECKUE  SKOHOMUYECKHE TPeOOBaHUS, IPEABSIBISICMbIC
K CILIaBaM.

2. | Knaccugukanus KOHCTPYKIIMOHHBIX MaTepHAIIOB.

3. | Cramu ¢ ynydmeHHOH oOpabarbiBaeMOCThIO pe3aHueM. OCOOCHHOCTH CTPOSHUS W
CBOMCTB.

4. | CBapuBaeMocCTh cTasneil. CTpouTeIbHbIE CTAIH.

5. | Jlutelinbie cBOICTBA CIIIIaBOB U (PAKTOPHI BIUSIONINE HA HUX.

6. | Pa3HOBUAHOCTH YYryHOB, OCOOGHHOCTU UX CTPOCHUS, CBOMCTB U 00JIaCTH IPUMEHEHHUS.

7. | CBoiicTBa 1 OCOOCHHOCTH CTPOCHUS MEIIHBIX CILIABOB.

8. | Knaccudukanus meqabix crutaBoB. bponssl, naryHu. O0macTu mpUMEHEHHUS.

9. | Obmas xapakTepUCTHKA ATFOMUHHEBBIX CIUIABOB.

10. | depopmupyemsbie amoMuHHEBbIE cruiaBbl. OOmacte mnpumeHeHus. OcCOOEHHOCTH
TEPMHUECKON 00pabOTKH.

11. | JIuteiinble anoMuHMEBBIE CIUIaBbl. O0MacTh NprMeHeHuss. OCOOEHHOCTH TEPMHUUYECKOMN
00paboTKH.

12. | U3Hoc: cymHOCTb, BUABL. [1yTn yMeHbIIEHHS H3HOCA.

13. | Marepuansl, ycroiluuBble K aOpa3MBHOMY H3HAUIMBaHUIO. TBepjble CIUIABBHI,
JIETUPOBAHHBIE CTAJIM MAPTEHCUTHOI'O U ayCTEHUTHOI'O KJIACCOB.

14. | Matepuanbl, yCTOMYHUBBIEC K YCTAJTOCTHOMY M3HAIIIMBAHUIO.

15. | AaTudpuKkoHHbIE U (PUKIIMOHHBIE MAaTEPHAIIBI.

16. | Matepuansl ¢ MaJIOl IIOTHOCTHIO. AJTIOMUHHEBBIE U MarHUeBbIe CTuTaBbl. OCOOEHHOCTH
CTPOEHHUSI, CBOMCTB ¥ 00paOOTKH.

17. | Matepuanbl ¢ BBICOKOW YIEIbHOM MPOYHOCTHI0. OOImas XapakTEepUCTHKA THUTAHOBBIX
CILIaBOB.

18. | BiusHue Nerupyommx 3JI€MEHTOB Ha CTPYKTYPY M CBOMCTBAa THUTAHOBBIX CILIABOB.
Tepmuueckast 06pabOTKa TUTAHOBBIX CILJIABOB.

19. | DnexkTpoxumuyeckass Koppo3usi MeTayuioB. CyIIHOCTH SIBI€HUH, CIIOCOOBI 3aIUTHI OT
KOPpO3UH.




Bomnpocsl k 3xk3amMeHny

n/n

20. | Koppo3rOHHOCTOIKHE CTATU U TIOKPBITHUS.

21. | Xumuueckasi KOppo3usi MeTaiioB. JKapocTolkue MaTepHalibl.

22. | )KaponpouHOCTh CIUIaBaB, XapaKTEPUCTUKH TIOJI3YUECTH, CIOCOOBI IOBBIMICHUS
KapOIPOYHOCTH.

23. | OcHOBHBIE TPYIIBI >KAPONPOUHBIX CIIaBOB. JKapompouHbIE CTalld, ATIOMUHHUEBBIE,
MarHueBbl€ U TUTAHOBBIE CILIABHI.

24. | Xnanocroiikocts. Kputepun xmamoctoikocTd. OCHOBHBIE TPYNIbl XJIaJ0CTORKHX
MaTepuasoB.

25. | Bnusnue oOdyueHus Ha CTPYKTYpPy M CBOMCTBa CIIaBOB. PaauanimoHHO-CTONKHE
MaTepuaibl.

26. | Marepuansl Juist peXXyIIMX HHCTPYMEHTOB, O0IIasi XapaKTepUCTUKA U Kiaccuukarus.

27. | beictpopexymue ctanu. OcoOOeHHOCTH TEPMUUYECKON 00pabOTKH.

28. | CBepXxTBep/Ible MaTepPHAIIBI

29. | llITammoBeIe cTann. XUMUYSCKUH COCTaB, CTPYKTYpa.

30. | OcobeHHOCTH TEPMUYECKOM 00paOOTKH U CBOMCTBA IITAMIIOBBIX CTaJICH.

31. | Komno3unnonnslie marepuaibl. OcHOBHBIE Kiacchl. OCOOEHHOCTH CTPYKTYPBI U CBOWCTB.

32. | Bugsl u cBOMCTBA yIIPOYHHUTENEH KOMITO3UIIHOHHBIX MaTEPHAIIOB.

33. | Komno3unonHbie MaTepraiibl HA HEMETaNTMIeCKOH OCHOBE.

34. | Komno3uinoHHbele MaTepHaibl Ha METAJUIMYECKOH OCHOBE.

35. | Hemeraminueckue Martepuansl. [lepcnekTHBBI pa3BUTHUS M pacliMpeHue oOlriacteil
PUMEHEHHSI.

36. | Marepuasibl ¢ 0coObIMM MarHUTHBIMU cBoWcTBaMu. OOmIas XapakTepUCTHKa W
KJ1acCHU(pUKaIuSs.

37. | MarepuaJibl MATHUTOMSTKHE, C BBICOKOW MarHUTHOW TTPOHUIIAEMOCTHIO.

38. | MaruuToTBep/Ible MaTepHaIbl: JIUTEHHbIE, AeopMUpyeMbIe, TOPOLIKOBBIE.

39. | Matepuainsl ¢ 0COOBIMU JIEKTPUIECKUMU CBOWCTBAMH.

40. | [TomymmpOBOTHUKOBBIE MaTEPHAJIHI.

41. | CninaBsl € 33JaHHBIM TEMIIEPaTYPHBIM KOA(PGUIIMEHTOM JTMHEWHOTO paCIIUpEeHUs

42.| Marepuassl C BHICOKUMHU YIPYTUMHU CBOHCTBAMHU.

43. | OcHOBHBIE TPeOOBaHUS K MPYKUHHBIM MaTepuaiaM. PeccopHO-TIpyKUHHBIE CTAIH

44. | Knaccudukams HAHOMaTepruaaoB, 0COOCHHOCTH UX CTPOSHHUS U CBOWCTB.




Ne
n/n

Bomnpocsl k 3xk3amMeHny

45. | CiocoObl MPOU3BOJCTBA HAHOMATEPHATIOB U OOJIACTH UX MIPUMEHEHHS.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
MPOBeIeHUA
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOM
aTrecTanmu
2 OK3aMeH [lpaBunbHBIE  OTBET Ha  Owier,
MUCHbMEHHBIN «OTIIUYHOY BKJIFOYAIONIMA JBa TEOPETUYECKUX
BOMpoOca.
Hanuune HEKOTOPBIX HETOYHOCTEH
«XOpOLIOY»

IIPY OTBETE Ha BONIPOCHI OMJIeTa.

«YIOBJIETBOPUTEIILHO

Hanuuue npu OTBETE Ha BOMPOCHI
Ouiera HETOYHOCTEH, TpeOyrommx
CYIIECTBEHHBIX JOIMOJIHEHUM, 1100 B
OTBETE cozepKarcs
HPHHIMIHATBHBIC OLIHOKH.

«HCYHOBJICTBOPUTCIILHO»

OTCYTCTBI/IC OTB€Ta Ha BOIIPOCHI
Ourera; 1mMOO OTBET CTyJCHTa HE
MOKa3bIBaCT 3HAHHW 110 BOMPOCAM
ouera.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
IBC
1.| FO.I1. Comurien MartepuanoBeneHue CrienaaIbHBIX OTpaciiei Y4eOHoe mocodue. 2016 OBC "IPRbooks»
MalIMHOCTPOEHUs [DIEKTPOHHBIN pecypc] :
yue6. mocobue / 0. II. Comnues, B. IO.
[Tupaitnen, C. A. BonorkanuHa ; moa pen.
0. II. ConnueBa. - [M3a. 2-e, crep.]. -
Cankr-IlerepOypr: XUMU3JIAT, 2016. -
784 c. - ISBN 978-5-93808-276-2.
2.| B.I1. JImutpenko MarepuanoBeieHue B MAalIMHOCTPOCHUHU Y4eOHoe nmocodue 2016 OBbC "ZNANIUM.
[DnexTpoHHEIH pecypc] : yueb. mocodue / B. CoM"
I1. Imutpenko, H. b. Manyiinosa. - Mocksa :
NH®PA-M, 2016. - 432 c.: ni. - (Beiciiee
oOpa3zoBanue. bakanaspuar). - ISBN 978-5-
16-010712-7.
3.| C. U. boronyxos, Martepuanosenenue : yueOnuk / C. W. Y4eOHuk 2020 OBbC Jlanp
E. C. Ko3ux boroayxos, E. C. Ko3uk. — 2-¢ mu3m. —
Mocksa : MammHocTpoenue, 2020. — 504 c.
— ISBN 978-5-907104-39-6.
4. MartepuanoBeneHue u TEXHOJIOT S
METATMYCCKUX,  HEMETAIUTMUECKUX U
AM. Anackii KOMITO3UIIUOHHBIX MaTepHaoB 9bC
A.H .KpaCHOBC,KI/II\/’I [DnexTpoHHBIH pecypc]: yueOHuk - Mocksa: VY4eOHuk 2017 "ZNANIUM.
o ®opym: UTHOPA-M, 2017. - 400 c. : un. - COoM"

(Beiciree  ob6paszoBanme). - ISBN 978-5-
00091-401-4.




8.2. /lonoJiIHUTEJIbHAS JIUTEpaTypa

KounyecTBOo B
Tun (y4yeOHHK, yueOHOe .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3aryiiaBue (3aroJI0BoK) T'on u3nanus oubamnorexe /
n/n MeToauYecKoe mocoomue,
HanmenoBanme
NMPAKTHUKYM, JIP.) 3EC
1. | IO.II. Comnnies, CnenuanbHbIe MaTepualibl B Y4eOHuk 2014 9BbC
E. U. [psixuH, MAaIIMHOCTPOCHUHU [DJIEKTPOHHBINH pecypc]: "IPRbooks"
B.1O. IIupaitnen yuebHuk; nopa pea. 0. I1. Connuena. - 2-e
u3n., crepeorun. - Cankr-IlerepOypr:
XUMUM3JAT, 2014. - 640 c.: un. - ISBN
978-5-93808-237-6.
2. | O.A. Macauckuit MarepuaiioBeieHue u TEXHOJIOTHHU Y4yebHoe mocodue 2015 9BbC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepuaioB [ DIEKTPOHHBIN pecypc]: yuel. comMm"
nocobue. - Kpacnosipck: Cub. denep. yH-T,
2015. - 268 c.: un. - ISBN 978-5-7638-3322-
5.
3. | I'.Il. ®etucos, Marepunanosenenue " TEXHOJIOT s VYueObHUK 2014 9BbC
®.A. Tapudynnun MaTepuasioB [DJEKTPOHHBIM  pecypc] "ZNANIUM.
yuebHuK.- MockBa: UHOPA-M, 2014.- 397 CoM"
c.: un.- (Beicmee obpazosanue). - ISBN 978-
5-16-006899-2.
4. | 0. A. IlycroB [lepcriekTHBHBIE KOPPO3UOHHO-CTONUKHE Kypc nexuuit 2010 OBC Jlanb
MaTepuabl U TEXHOJIOTUH 3alUTHl METAIIIOB
OT KOPpO3WH [DJIEKTPOHHBIN pecypc]
AMopdHBIE W HaHOKPUCTAJUITMYECKUE
MaTepraibl (METOJIBI TIOTYUYSHHS, CTPYKTypa
¥ KOPPO3MOHHAsI CTOUKOCTH) : KypC JEKIni /
1O. A. IlyctoB. - MockBa : MUCuC, 2010. -
70 c. : un. - ISBN 978-5-87623-383-7.




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne nocooue, yueOHo- Hay-mou
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBanue
£)e
5. | Y. Iyn Hanorexnonoruu : yue6. mocodue s By30B 2009 25
/ Y. Ilyn, ®@. Oys3HC ; mIep. ¢ aHIII. oA pel. YyebHoe mocobue
10. U. T'onoBuna. - U3x. 4-e, ucnp. u zom. -
Mocksa : Texnocdepa, 2009. - 335 c. : . -
(Mup marepuanoB u TexHosioruit). - ITpui.:
c.311-335. - ISBN 978-5-94836-201-4 : 250-
00.
6. | A. C. HeBepos Koppozus u 3aluTa MaTepHaoB JlaboparopHbIit 2015 9bC
[DnexTpoHHEIH pecypc] : yued. mocobue / A. MPAKTUKYM. "ZNANIUM.
C. Hesepos, /I. A. Pomuenxko, M. W. comMm"

pipun. - I'pud MO. - Mocksa : ®opym,
2015. - 222 c. : un. - (Beicmiee oOpa3oBanue).
- bubmumorp.: c¢. 217-218. - ISBN 978-5-
91134-733-8.




8.3. Ilepeuennr mpodeccHOHAJBHBIX 0a3 JAHHBIX M MHGOPMALNMOHHBIX CHPABOYHBIX
cucTeM

o «BecTHUK MarHUTOTOPCKOTO TOCYJApCTBEHHOTO TEXHUYECKOTO YHHMBEPCHTETA WM.
I".11. Hocosay, http://vestnik.magtu.ru

o «Bectank CamapcKoro TOCYIapCTBEHHOTO TEXHUYECKOTO yHUBepcurera. Cepus:
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

o «JIutbé u Metaiutyprus» http://lim.bntu.by

o «TexHonorus MetayutoBy http://www.nait.ru

o «[lepcriekTuBHBIE MaTepraIbDy hitp://www.j-pm.ru

. WebofScience[ DnekTpoHHBINH pecypc] : MyJIbTHAUCIHUIUIMHAPHASA pedepaTuBHas 6a3a

nannbiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3ary. ¢ ’KpaHa. — 3. pyc., aHIIL.

. Scopus[DnekTpoHHBIN pecypc] : pedeparuBHas Oa3za JTAHHBIX.
— Netherlands: Elsevier, 2004— . — PesxuMm goctyma : SCOPUS.COM. — 3arii. ¢ 3KpaHa. — 3. pyc., aHrIL

. Elibrary[ OnexTpoHHBII pecypc]| : HaydHas 3JIeKTpoHHas Oubimuoreka. — Mocksa :
HOB, 2000 . — Pexxum poctyna : elibrary.ru. — 3aru. ¢ skpana. — 3. pyc., aHri.

o SpringerLink[DnekTponHblii pecypc] : [0a3a nanubix |. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ akpana. — 3. aHri.

. ScienceDirect[OnekTpoHHbIi  pecypc] @ KOJUJIEKIUS  DJIEKTPOHHBIX  KHHUT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ skpana. — f3. aHri.

o Cambridgeuniversitypress[DIeKTpoHHbBII  pecypc] : JKypHalbl M3/aTelbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexwum moctyna : cambridge.org. — 3ari. ¢
9KpaHa. — 3. aHrI.

. NEICON[DneKkTpoHHBIH pecypc] : 3/eKTpoHHass HH(OpManus : apXUB HAayUHBIX

xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ 9KpaHa. — 3. pyc., aHri.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne i/ HanmenoBanue 11O PexBu3HTHI 10r0BOpa
) (naTa, HOMep, CPOK TelCcTBHN)
Windows: norosop Ne 757 ot 04.07.2018, cpok
. ) NecTBUS — OECCPOYHO;
1. WinPro 1(Ac|?dLrJnSCUpgrd OLPNL koHTpakT Ne 1653 ot 14.12.2018,
CPOK JIEUCTBUS — O€CCPOTHO
2. OfficeStd 2019 RUS OLP NL Acdmc Ne 1653 or 14.12.2018,
CPOK JICUCTBUS - 6€CCPOUHO



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

00pa30BaTeJILHOIO MPoIecca Mo JUCIIHNIHHE

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI

HanmeHnoBanue 000pyI10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKUX H

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

Ne | mp. 00beKTOB s NpoBeIeHust
/N | NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHM,
NOMeLIeHU 119 CAaMOCTOSATEIbHOI padoThI
o0yyaomuxcs (HoMep ayJAUTOPHH)
JlaGopartopust "TepmooOpaboTrka | CTOJIBl  YyYEHHYECKHE JBYXMECTHbBIE
marepuanoB"  YueOHas ayauTOpusi U | CTYJbs yYEHMUYECKHE , JI0CKa ayAUTOpHas
1 | npoBenenus 1a00paTOPHBIX PadOT. (menoBast), mikadsl 11 yueOHBIX TOCOOUH,
E-105 CTOJIBbI nabopaToOpHEIE, MHUKPOCKOIT
MeTayuIorpauIecKuii, MUT CHIIOBON
VYuyebHast ayauTopus Ui nposeieHus 3aHsaTuil | CTossl YUCHUUYECKHE (MOHO0JI0KN)
JCKIIMOHHOTO THIA. Y4ueOHasi ayJuToOpus IJIsl | ABYXMECTHBIE, CTOJ IPENoAaBaTeIbCKUH,
IPOBEICHUS 3aHATHH CEMUHApCKOro THIIA. | CTYJ IPEero/1aBaTeIbCKul, JI0CKa
VYuebHast ~ ayamTopuss UL KYpCOBOTO | ayAMTOpHas (MeJoBas), SKpaH HaBECHOM,
IPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | CTALIMOHAPHBIM  IPOEKTOp,  MPOLECCop,
2 | pabot). YueOHasi ayTuTOpHs ISl IPOBEJCHUS | MBIIIb ~ KOMIBIOTEPHAS,  MyJIbT  JUIA
IPYNIOBBIX U UH/IMBUAYAJIbHBIX | IIPOEKTOpA
KOHCYJIbTallMi. YdueOHas ayauTopust s
IPOBEICHUS 3aHATHH TEKYyILEro KOHTPOJsS U
IIPOMEKYTOUHOM aTTECTALUU.
I'-326
Komnetorepusiit kiacc. Yuebnast ayautopust | CToinbl y4eHUYECKHUE JABYXMECTHBIE
JUIS TIPOBEJICHUSI 3aHATUH JIEKIIMOHHOTO TUIIA. | CTOJIBI yUEHHUYECKUE, CTOJI
YueOHast ayauTopusi JUIA  TIPOBEINCHHS | KOMITBIOTEPHBIH, CTOI
3aHATUI CEMHUHApCKOro THMa. YdyeOHas | MpenojaBaTelbCKHi, 1K, JI0CKa
ayIUTOpUs ISl TIPOBEACHUS Ta0OpaTOPHBIX | TPEXCEKIMOHHAS ayauTOpHas (MenoBas),
pabot. YueOHast ayauTOpHUs Uil KYpPCOBOTO | CTYJ  IpPENoJaBaTeNbCKUN,  MPOEKTOP
3 | mpoeKTHpOBaHUS (BBIMOJHEHHUS KYPCOBBIX | MYJIBTUMEIUHHBIN ,9KpaH ISl POEKTOPA,
pabort). YueOHast ayuTOpus AJIs IPOBECHUS | TyMOa BbIKaTHas
TPYIITOBBIX 17§ WH/IMBUTyaTbHBIX
KOHCYNIbTallMi YuebHas ayauTopus JAjs
NIPOBEICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
POMEKYTOYHON aTTeCTallHU.
E-214
4 [Tomemmenue s caMocTosTeNbHONH paboThl | CTOJBI yUeHHUECKHUE, CTYIIbsl yUEHHUECKHE,
obOygaromuxcst [-401 I1K ¢ Beixogom B cetb HTEpHET
[Tomemenue i caMocTOsATENbHONM padoThl | CTOIBI-MAPTHI IBYXMECTHBIE, CTYJIbS, CTOI
oOyJaromuxcs MPETIoIaBaTeIbCKUI-, CTyI
J1-409 MIpenoaBaTeIbCKUM, IEPEBUKHAS T0CKA,
5 JKpaH, poreccop, MIPOEKTOD,

KOMIIBKOTCPHBIC CTOJIbI, KOMIIBXOTCPBI JJI
CTYACHTOB C BBIXOAOM B CETH HMHTCPHET,
KOMITBKOTCP NPCIIOAaBaTCIIA.
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