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1. HEJIX OCBOEHUA

1.1

Ienms 0cBOEHHS AUCIUILUIHHEI - HOPMHUPOBAHUE KOMIICTEHINIT B COOTBETCTBUH C YIEOHBIM IIAHOM, a TAkoKe HAYIUTh
COBPEMEHHBIM MPEJICTaBICHUAM 0 (HOPMUPOBAHUU (DYHKIIMOHANBHBIX XapaKTePHUCTHK aMOP(HBIX, HAHOKPUCTAIITUIECKHAX
1 MUKPOKPHCTAJNIMYECKIX MaTEPHAIOB C OCOOBIMH (pU3NUECKUMHU CBOHCTBAMH, O MaTEPHAIOBETUECKHX IpodiIeMax
(opMHPOBaHMS B HUX ONTHMAJIBHBIX YKCIUTYyaTAI[HOHHBIX XapPaKTEPUCTHK U 0 (PU3UKO-XMMHIYECKHX ACTIEKTaX IPOIECCOB U
SIBIICHUH, IPOTEKAIONIMX B 9TUX MaTepuaax.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Bnok OIT: b1.B.JIB.26

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | AToMHast U 3JIeKTPOHHAsI CTPYKTYpa MOBEPXHOCTH U MEXK(Pa3HbIX TPAHUI]
2.1.2 | KoMIo3uIMOHHbIE MaTepUabl
2.1.3 |KoHcTpyHpoBaHHE KOMIIO3UIIHOHHBIX MaTEPUAIOB
2.1.4 | Meroms! uccleq0BaHUS CTPYKTYp U MaTepuanoB. YacTs 2
2.1.5 |IloBepxHOCTHOE MOAU(DHUIIPOBAHHE MATEPUAIIOB M 3aIIUTHBIC TOKPBITUSL
2.1.6 | CrenuaibHble CIUIaBbI
2.1.7 | HnxeHepus NOBEPXHOCTH
2.1.8 | MerannoBeneHue U TepMuieckas 00padoTka METaIOB
2.1.9 |Meronel ucciaenoBaHus CTpyKTyp U MaTepuainos. Hacts 1
2.1.10 |Metons! uccinenoBaHus (HPUIMIECKIX CBOHCTB TOITYIPOBOTHHKOBEIX CTPYKTYP
2.1.11 |Hanomarepuasl
2.1.12 | CBepxTBep/pie MaTepHaIIbI
2.1.13 | da3oBblec ¥ CTPYKTypHBIC U3MEHEHUS IPH (POPMUPOBAHUH MATEPUATIOB U STIINTAKCHATIBHBIX CTPYKTYP
2.1.14 | ®dusuka MOJynpPOBOJHUKOBBIX IPHOOPOB
2.1.15 | ®usuka npoYHOCTH
2.1.16 | ®usuka MPOYHOCTH U MEXAHHUYECKHE CBOMCTBA MAaTEPUAIIOB
2.1.17 | ®u3HKO-XUMUS METAJUIOB U HEMETAJUINUECKUX MaTepHaioB
2.1.18 | ®usuyeckre OCHOBHI Je(QOPMAIIH U Pa3pyLICHHUS
2.1.19 | MarepuanoBeqeHue MOTYIPOBOAHUKOB U TUIIICKTPUKOB
2.1.20 |MerannoBeneHne HHHOBAI[OHHBIX MaTepUaIoB
2.1.21 |Mertponorus u CTaHAApPTU3ANUS HUPPOBEIX TEXHOIOTUI B MATEPHAIOBEICHHN 1 METAJLTyPIUU
2.1.22 | Mertpomnorus, CTaHAAPTU3ALUSA U TEXHUUECKUAE U3MEPEHUS
2.1.23 | Merpoinorus, CTaHAapTU3ALUSA U TEXHUUECKUE U3MEPEHUS B DJIEKTPOHUKE
2.1.24 | OcHOBBI MaTepUAIOBEJEHUS U METO0B UCCIIEA0BaHNS MaTEPUAIoB
2.1.25 |Pa3paboTka HOBBIX MaTepHAIOB
2.1.26 |®a3oBbIe paBHOBECHS U IE(HEKTHI CTPYKTYPHI
2.1.27 | ®usuka IU3IEKTPUKOB
2.1.28 | dusuKa MosyrnpoBOAHUKOB
2.1.29 | BBeneHue B KBAaHTOBYIO TEOPHUIO TBEPJOTO TelIa
2.1.30 | JledeKThl KpUCTATITUIECKOM peIeTKH
2.1.31 | KommbroTepuzanus SKCIIeprUMEHTa
2.1.32 | Marepuaiibl HAyKOEMKUX TEXHOJIOTHI
2.1.33 | OcHOBBI 1u3aiiHa METAJTUIECKUX MAaTEPHaIOB
2.1.34 | IInanupoBaHHE U OPraHU3ALMSI HAYYHO-UCCIEI0BATENLCKON paboThl
2.1.35 |CoBpemeHHbIe TPOOIEMBI MATEPHATOBEICHHS
2.1.36 | Teopus MOBEpXHOCTHBIX SIBICHUI
2.1.37 | DnexrponHuka
2.1.38 | dusnuyeckoe MaTepUAIOBECHNE CIUTABOB C 0COOBIMIA MarHUTHBIMH CBOWCTBaMH, 4acTh 1. MarHUTHO-MSTKAE CIIIaBbI
2.1.39 | Aromuoe ctpoenue a3
2.1.40 | TexHOIOTHH MaTEPHAIOB C OCOOBIMHU (DPU3MUECKIMHI CBOWCTBAMH
2.1.41 | dusuka MarHUTHBIX SIBICHUIN
2.1.42 | Juddysus u nnddy3HOHHO-KOHTPOIUPYEMBIE IIPOLIECCHI
2.1.43 | MarepuanoBeneHue
2.1.44 | Meronpbl uccnenoBaHUs MaTEPHATIOB




2.1.45 |Metponorus u TeXHUYIECKUE U3MepEHHs (DYHKIIMOHAIBHBIX MATEPHAIOB

2.1.46 |IInmaHupoBaHHE HAYYHOTO YKCIEPHMECHTA

2.1.47 |Texuuxa GpU3NKO-XUMHUECKOTO IKCIEPHMEHTA

2.1.48 |Kpucramnorpadus

2.1.49 | YueOHas npakTHKa MO IMOJYYCHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH

2.1.50 |BBeneHue B Hay4HO-UCCIIENOBATENBCKYIO IESTEIBHOCTD

2.1.51 duznueckoe MaTCpHUAJIOBCACHUC CIUIaBOB C 0COOBIMU MAarHUTHBIMH CBOﬁCTBaMH, qacTh 2. MaFHI/ITHO-TBCpI[LIe CIIJIaBbI

2.1.52 | buoxumus HaHOMaTepUAJIOB

2.1.53 | Marepuainsl albTepHaTUBHON SHEPIeTUKH

2.1.54 | Teopus cummeTpuun

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

2.2.1 | buoopranuveckas XuMus

2.2.2 | BeicokoTeMmepaTypHbie KepaMHUUECKIE MAaTCPHAIbI

2.2.3 | XapomnpouHsle 1 pagdalliOHHO-CTONKHE MaTepUaJIbI

2.2.4 | KBaHTOBas TEOpHs TBEPIOTO TeNa

2.2.5 |MaremaTudeckoe ¥ KOMIIBIOTEPHOE MOJACIUPOBAHIE MATEPHUAIIOB U IIPOLIECCOB MIEKTPOHUKU

2.2.6 |Meroms!l HemapaMeTPUIECKOH CTaTUCTUKH

2.2.7 | ObbeMHBIC HAHOMATEPUAIIBI

2.2.8 |IIpoueccs! momydeHus 1 00pabOTKH CBEPXTBEPIBIX MaTEPHAIIOB

2.2.9 | CtpyKTypa ¥ TEXHOJIOTHYHOCTb CIUIaBOB

2.2.10 | ®uU3NKO-XUMHUS IBOJIOLUHU TBEPAOTO BEIIECTBA

2.2.11 | SlnepHO-CIIEKTPOCKONNYECKUE U CHHXPOTPOHHBIE METO/IbI UCCIIEOBAHUN

2.2.12 ATTCCTaHI/IH W UCHBITAaHWSA BBICOKOTCMIICPATYPHBIX U CBCPXTBCPAbIX MATCPUATIOB

2.2.13 |KommbroTepHbIe 1 HH(GOPMAIIMOHHBIEC TEXHOIOTHH B HayKe U MPOM3BOACTBE (hYHKIIMOHATFHBIX MaTCPHAIIOB

2.2.14 |MarepuanoBeneHHe U TEXHOJIOTHH ITEPCTIEKTUBHBIX MaTEPHAIIOB

2.2.15 |Matepuaisl ¥ SJIEMEHTHI CIUHTPOHHUKH U CITTHBOJTHOBOH ONITHKA

2.2.16 | MeHemKMEHT KayecTBa

2.2.17 |Meramnnyeckue MaTepUaIIbl U KPYITHBIX TPAHCHOPTHBIX CHCTEM

2.2.18 | MeramioBeneHUe BHICOKOIPOYHBIX CILIABOB

2.2.19 |Metononorus u NpakTHKa ONpeAeIeH s pa3MEePHBIX XapaKTepUCTUK MaTepHaioB

2.2.20 | Meton0n0rus HAYIHBIX HCCIEIOBAHUIMA

2.2.21 |Onrnueckue sBICHUS B KpucTamiax. YacTs 2

2.2.22 | OCHOBBI KJIETOYHOMH OMOJIOTHH

2.2.23 |OdopmieHne pe3ynbTaToB HAYIHON ASSATEIFHOCTU

2.2.24 |Ilpaxrmueckoe MpUMEHEHNE TeOPUHN (PyHKIMOHAIIA YICKTPOHHOH IIIOTHOCTH

2.2.25 | CumMeTpust HAHOCUCTEM

2.2.26 | CoBpeMeHHbIE KOMIIBIOTEPHbIE TEXHOJIOTUN B CTPYKTYPHOM aHAJIU3e

2.2.27 | CneKTpoCKONMYECKHE U 30H/10BbIE METOIbI

2.2.28 |TepmomexaHuueckas 00pabOTKa METAJIOB U CIUIABOB

2.2.29 | YnpasneHue npoeKraMu

2.2.30 | XuMuveckre OCHOBBI OMOJIOTUYECKUX MPOIIECCOB

2.2.31 |IloaroToBka K MpoOIeAype 3alIUThI U 3aIIUTa BBIMYCKHON KBaTH()UKAIIMOHHON PabOThI

2.2.32 |TloAroToBKa K MpOIEAype 3alIUThI U 3aIUTa BBIMYCKHOH KBaTH()UKAIIMOHHON PabOThI

2.2.33 | TloaroToBKa K MpoOIeAype 3alIUThI U 3aIUTa BBIMTYCKHOH KBaTH()UKAIIMOHHON pabOoThI

2.2.34 |IlpenauruioMHasi IPAaKTHKA IJIsl BBEITOIHEHHS BBITYCKHOM KBaTH(UKAIIMOHHON pabOoThI

2.2.35 |IlpenaumioMHas MPaKTHKA IS BHIMOJIHEHUS BBITYCKHOM KBAIM(UKALIMOHHON pabOThI

2.2.36 |IlpenoumioMHas MpaKTHKA sl BHIMOJIHEHUS BBITYCKHOM KBAIM(UKALIMOHHON paObOTHI

2.2.37 |Hopwms! 1 npaBuna opopmnenus BKP

2.2.38 |IloaroroBka K MpoIEaype 3aIUThI U 3aIHUTa BBITYCKHOI KBaTH()UKAIIHOHHON pabOTEI

2.2.39 |IlpenmumnoMHast IPAKTHKA IJISL BEITOTHEHHS BBITYCKHON KBaTH(UKAIIMOHHON paboThI

2.2.40 |Hekoropsle Ii1aBbl KPUCTAIUIOXUMUU

2.2.41 |Meronpl HccaenOBaHUS MaKpO- 1 MUKPOCTPYKTYpPBI MaTEpHaIoB




2.2.42 | Arrectanus u cepTuUKams U3ACTUIA YIEKTPOHHON TEXHUKH
2.2.43 | YmpaBneHue KOIICKTHBAMH
2.2.44 |Ludposoe MaTepraIOBEICHUE

3. PE3YJIBTATBI OBYYEHMUA 1O JUCIHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMU

IIK-1: Cnioco6eH K MOUCKY HOBBIX HAMPABJIEHNH HAYYHBIX UCCIE0BAHNI U CHHTE3Y 3HAHUIA B 00J1aCTH MaTepHUAJIOBeleHHs
H TEXHOJO0THH MaTepHuajaos, Croco0eH Oq)OpMJ'lSlTI) TEXHUYECCKHE 3aJaHUA U OTYETHBIC MATEPHUAJIBI 10 IJIAHUPYEMbBIM U
NMPOBeeHHbIM MCC/IeI0BAHUIM

3HarTb:

TTK-1-33 TexHOMOTHYECKHE BO3MOKHOCTH, OCOOCHHOCTH KCILTYaTaIl[ii U SKOHOMHYIECKIE XapaKTEPUCTUKN TEPMUIECKOTO
000pyIOBaHHUS, pEATU3YIOIIETO TUTIOBBIE PEKUMBI TEPMHUECKON U XUMHUKO-TEPMHUYECKOH 00paboTKH

TIK-1-32 TexHomornyeckue BO3MOKHOCTH THIIOBBIX PEKUMOB TEPMHUUECKON U XUMHUKO-TEPMHUUECKON 00paboTKH aMOpQHBIX,
MHKPO- 1 HAHOKPHCTAIIINYECKUX CIIaBOB

ITK-1-31 IIpaBuia paboThI € JACKTPOHHON KOHCTPYKTOPCKO-TEXHOJIOTHUECKON HHPOpMAITUeH

YMmerb:

[1K-1-¥Y3 Br16uparh TEXHOJIOTHIECKOE 000PYTOBAHUE TSI PeATH3alUH THIIOBBIX PEXIMOB TEPMUUCCKON M APYTHX BUIOB
00paboTKH aMOP(HBIX MUKPO- U HAHOKPHCTAIIIMUECKUX MaTEpPHaIoOB

[TK-1-Y2 ®opMymupoBaTh OpeiIoKEHHUSI 0 H3MEHEHHIO KOHCTPYKTHBHBIX TPEOOBAHHUIH K IKCILTyaTAIIHOHHBIM CBOMCTBAM B LIEIISIX
6onee 3 heKkTUBHON pean3aluy BO3MOXHOCTEH MaTepUAIIOB WIIM TEPMHUIESCKON M PYTUX BUIOB 00paObOTKH 00pabOTKH

[TK-1-Y1 AHanu3upoBaTh pa3IiMIHYO, B TOM YHCIIE U KOHCTPYKTOPCKYIO, TOKYMEHTAITUIO Ha JIETATd MaIlliH ¥ MPHOOPOB, Ha
WHCTPYMEHTBHI, ITOJIBEPTaeMble TUTIOBBIM TEXHOJIOTUUECKAM MPOIIECCaM TEPMUIECKON U JPYruX BUAOB 00pabOTKU

Baanernb:

[1K-1-B3 HaBslkamu BHECEHHUS IPEATIOKEHHN 110 M3MEHEHUIO TPEOOBAHUH K YKCILTYyaTAaI[MOHHBIM CBOMCTBAM B IIENSAX Oolee
3¢ dexTHBHOI peann3anny BO3MOXHOCTEH aMOP(HHOT0, MUKPO- HIM HAHOKPUCTAJUTMYECKOTO MaTepralia Wik TEPMUIECKOM
00paboTKH

ITK-1-B2 Harixamu BEIOOpa crioco6a TepMIYecKoit qpyroi 00padoTki aMOp(HBIX, MUKPO- W HAHOKPHCTAJUTMIECKUX MaTCPHAIIOB
JUISL TIOJTy9eHUS] HEOOXOANMBIX CBOMCTB

[1K-1-B1 HaBsIkamu BEIOOpa METAIIMYECKHX aMOP(HBIX, MUKPO- ¥ HAHOKPHCTAJUTMYECKIX MaTePUaoB I AeTajle MalluH,
npuOOpOB U HHCTPYMEHTA

4. CTPYKTYPA U COAEP)KAHUE

Kon HaunmenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Paznen 1. CTpykTypa n
cBolicTBa aMOp(QHBIX
cni1aBoB. IIpuvenenue
aMoOp(HBIX MaTepHAJIOB
1.1 OCHOBHBIE MOJIENU CTPYKTYP 9 4 [K-1-Y1 JI1.2 JI1.6
amopduoro cocrostuus /Jlex/ JI1.9J12.3
2.4
1.2 INpencraBnenns o nedexrax 9 2 IK-1-32 JI1.2 JI1.6
amop¢Hoii azsr /JIex/ JI1.8 JI1.9
JI1.11
JI1.12J12.4
1.3 OKCrepUMEHTaJIbHbIE 9 6 IK-1-31 J1.9
METO/Ibl U3YYEHUS] aTOMHOU JI1.11J12.3
CTPYKTYpBI aMOP(HBIX 2.4
cruiaBoB /JIex/ 32 33 54
1.4 Oco0CHHOCTH (PU3MUESCKUX U 9 4 MK-1-32 TIK-1- | JI1.2 JI1.11
MEXaHUUYECKUX CBOUCTB 33 JI1.12J12.3
aMopQHbIX MaTepuanos /Jlex/ 2.4
1.5 [Tpumenenue aMmoppHBIX 9 2 IK-1-31 [IK-1- JIL.11
MaTepuaios /JIex/ 32 TIK-1-33 JI1.12J12.3
2.4
€|




1.6 CormocTaBlIeHHE JAaHHBIX 2 TIK-1-Y1 IIK-1 JI1.9J13.1 P1
Pa3ITUYHBIX UCCIICOBAHUMN C -y2 D23 D4
pacYETHBIMU JTAHHBIMH O
(yHKITH pagnaIbHOTO
pacmpeneneHus aTOMOB,
MOJIy4EHHBIX UCXOJS U3
Pa3TMYHBIX H3BECTHBIX
Mozeneit amop¢Hoit
cTpykTypsl. /TIp/
1.7 Mopnenu cTpykTyp 2 TTIK-1-Y2 TIK-1 JI1.6 JI1.8 P2
aMop(HHOTO COCTOSHUS. -Y3 IIK-1-B1 J1.9
XapakrepucTuka I1K-1-B2
aMoppU3UPYIOIINXCS
METAJUTUICCKUX CUCTEM.
CIi1aBbl METaJUT-METAIIIOUT,
MeTaJI-MeTalll.
OCOOEHHOCTH CTPYKTYPHI
peanbHBIX aMOP(HBIX
Matepuaios. /IIp/
1.8 MexaHudeckue, 4 IIK-1-Y2 IIK-1 | JI1.11 JI1.12 P3
AJIEKTPUUYECKHE, TETIJIOBBIE U -V3TIK-1-B1 | D4 35 56 97
MarHuTHBIC CBOWCTBA TIK-1-B2 TIK-1
aMOp(HBIX MAaTEPHAIIOB. -B3
MarHuToMArkue, HHBapHbIe
W 2JIMHBapHbBIC aMOpQHEIE
crmasel. /IIp/
1.9 [IepcriekTuBBI TPUMEHEHUS 4 TIK-1-Y1 IIK-1 | JI1.1JI1.11 P4
aMOp(QHBIX MaTEePUANOB. -V2 TIK-1-¥3 JI1.12
[TonoxxurenbHbIE U ITIK-1-B1 TIK-1 | D1 34 55 36
OTpUILIATENBHBIE Ka4eCTBa -B2 IIK-1-B3
amop¢HbIx MaTepuanos /I1p/
1.10 | KoutponbHas paboTa Ha 1 K-1-31 IIK-1- | JI1.2 JI1.6 KMI1 P5
temy: CTpyKTypa ¥ CBOHCTBa 32 IIK-1-33 JI1.8 JI1.9
amopdubIx cruiaBos /T1p/ TIK-1-¥Y1 IIK-1 JI1.11
-Y2 [IK-1-VY3 JI1.12J13.3
JI3.4
21 22 23 B4
0506 07
1.11 [ToaroroBka K mpakTU4ECKUM 34 TIK-1-31 TIK-1- JI1.1 JI11.2 P8
3aHATHSIM IO CTPYKTYpE U V1 IK-1-Y2 JI1.6 JI1.8
CBOWCTBaM aMOP(HBIX IK-1-Y3 JIT.9 JI1.11
criaBoB. Beimonaenne JIT.12J13.1J13
nomarisero 3aganus 1 /Cp/ 3J13.4
210222354
25026 27
1.12 Uzyuenue penakcanuu 4 TIK-1-B1 TIK-1 JI1.2J13.3 P11
HalpspKEHUH B JIGHTOYHBIX -B2 TIK-1-B3
obpasmax aMop(hHbIX
crutaBoB /J1a6/
1.13 | M3y4yeHue 3akoHOMEpHOCTEN 4 IIK-1-B1 ITIK-1 JI1.2J13.3 P12
OXPYITYUBAHUS aMOPHHBIX -B2 IIK-1-B3
MarHUTHO-MSITKUX
crutaBoB /J1a6/
1.14 | Bnusaue napamMeTpoB 4 ITK-1-B2 IIK-1 JIT.1J11.2 P13
TOPOUJATBHBIX 00PA3IIoB, -B3
MIPUTOTOBJIEHHBIX U3 JIEHT
amMop(HOTO CIIIaBa, Ha UX
MarHuTHbIC cBOMcTBa /J1ab/
1.15 Bnusinue pexxumon 5 TIK-1-B1 TIK-1 JI1.1 JI11.2 P14
TepMHIECKOH 00paboTku Ha -B2 TIK-1-B3 JI1.8 JI1.9

(dhopmupoBaHue
THCTEPE3UCHBIX MATHUTHBIX
CBOHCTB aMOP(HBIX
crutaBoB /J1a6/




Paznen 2. OcoGenHocTn
MHKPOCTPYKTYPHI HAHO-
MHKPOKPHCTAIHYECKHX
MaTepUaJoB, BJIUsHUE
TeXHOJOTHYECKUX
¢GaKTOpPOB Ha Ka4eCTBO
MaTepUuaIoB MPU UX
MoJy4eHH .

2.1 Oco0eHHOCTH aTOMHOW U 9 2 TIK-1-32 JI1.2 JI1.3
MUKpPOCTPYKTYPBI JI1.10J12.1J13
HaHOKPUCTAJUTMYECKUX 1 J13.2
Matepuaios /Jlex/

2.2 [IpencraBnenus o 9 6 TIK-1-31 IIK-1- JI1.2 JI1.1
KOHIICHTPAIIMOHHOM 32 IIK-1-33 JI1.4 JI1.5
MIePEOXIIaXKICHUH KUIKOCTH JI1.7J12.1
MIPU TIOJOKUTENEHOM
rpaueHTe TeMIIepaTyp 1 ero
BIIMSHHE HA (popMHUpOBaHUE
CTPYKTYPBI
MHKPOKPHCTAUTHYCCKIX
MatepuanoB. OcoOeHHOCTH
cTpyKTypHI /JIex/

2.3 Brnusinue TexHomormuecKkux 9 2 IIK-1-Y1 IIK-1 JI1.2 J11.4 P6
(hakTOpPOB HA KAUECTBO HAHO- -Y21IK-1-Y3 JI1.5 J11.7
Y MUKPOKPHUCTAILTHIYECKIX IMK-1-B1 IIK-1 | JI1.10J13.2
Marepuaios /I1p/ -B2IIK-1-B3 | ©1 2233 54

3536 27

2.4 IMonroroBka k 9 35 [K-1-Y1 IIK-1 JI1.2J11.1 P9
MIPAKTHYECKOMY 3aHSATHIO O -Y2 [IK-1-VY3 JI1.3 J11.4
BIIMSTHUM TEXHOJIOTHYECKUX ITK-1-B1 IIK-1 JIL.5 JI1.7
(hakTOPOB HA KAYECTBO HAHO- -B2 IIK-1-B3 | JI1.10J12.1J13
Y MUKPOKPHUCTaITUIECKUX 1 J13.2J13.3
MaTtepuaioB. BeimoaHeHue J13.4
nmomarirHero 3afganus 2 /Cp/ D192 33 B4

3536 27
Pa3gen 3. CBoiicTBa
HAHOKPHCTAJUIHYECKUX 1
MHKPOKPHCTAITHYECKHX
martepuanos. ObaacTu
TpUMeHeHHsI

3.1 CRolicTBa ¥ IPUMEHEHHUE 9 4 TIK-1-31 TIK-1- | JI1.2 JI1.3
HaHOKPUCTAJUTHYECKIX 32 J1.4
MaTepHUaloB - OCHOBHBIE JI1.7J12.1
HaTpaBIECHU J12.3
ucronbp3oBanus /JIex/ €]

32 CBolicTBa ¥ IPUMEHEHUE 9 4 MK-1-31 TIK-1- | JI1.2 JI1.5
MAarHUTHO-MSITKIX 32 IIK-1-33 21
MHUKPOKPUCTAIUTAYECKIX
MaTepuaios /JIex/

33 KonTponbhas pabora Ha 9 2 ITIK-1-B1 IIK-1 JIT.1J11.2 KM2 P7
temy: [Ipumenenue -B2 IIK-1-B3 JI1.4 JI1.5
aMOp(hHBIX, HAHO- U JI1.6 J11.7
MHKPOKPHUCTAIITAYECKAX JI1.11
Marepuaios /I1p/ JI1.12J12.1

J12.3
J12.4713.2
€]

34 [ToaroroBka qoManiHero 9 34 IIK-1-Y1 IIK-1 JIT.1J11.2 P10
3a1aHus 3 110 CBOMCTBAM U -YV2 IIK-1-B1 JI1.4 JI1.5
MPUMEHEHUH HAaHO- U [K-1-B2 IK-1 J1.7
MHUKPOKPHUCTAIITHYECKAX -B3 JIT.10J11.1J13
Marepuainos /Cp/ 3134

D12223 54
3536 37

5. ®DOHJI OIEHOYHBIX MATEPHUAJIOB




5.1. KouTpoabsHble MeponpusiTHsi (KOHTPOJIBHAsI pad0Ta, TeCT, KOJJIOKBHYM, IK3aMeH H T.II), BOIPOCHI IS
CaMOCTOSITETLHOMH MOATOTOBKH

Kon
KM

KonTtponsnoe
MEPOIIPUATHE

IIpoBepsiemblie
WHINKATOPBI
KOMIICTCHITUIA

BOHpOCBI JUIA IOATOTOBKKU

KM1

KonTponbHast
pabota Nel

1. OcobeHHOCTH CTPOCHUST aMOP(GHBIX CILUIABOB.

2. Metons uccnenoBaHus aMophHOTO cocTosgHus. CorocTaBiieHHne
JIAHHBIX PA3INYHBIX UCCIECAOBAHUH C PACIETHBIMU JAHHBIMH O
(YHKIMM pafnaIbHOTO PacIpeieeHNs] aTOMOB, TOTYYEHHBIX HCXOMAS
U3 PA3INYHBIX U3BECTHBIX MOJIeNIeil aMOP(HOI CTPYKTYpBI

3. CiocoOBI OTy4eHHST MaTEPHAIOB B aMOP(GHOM COCTOSIHUH
(ocaxneHne u3 ra30Boi (asbl, 3aKanka U3 KUAKOTO

COCTOSIHMSI, METO/IbI ITOJTY4EHHSI aMOP(HOTO COCTOSTHMS U3
KPHUCTAJUTMIECKOTO COCTOSHHSA: METO HOHHOW MMILTAHTAIIHH,
METOJICOH/IBUYCH, MEXaHOXUMUYCCKAN CHHTE3)

4. XapakTepucTuKka aMop(pU3NPYIOIUXCS METAITMYECKUX CHCTEM.
CruiaBbl METaII-METAJUION ], METAJLI-METalI.

Kpurepnu orieHK# CKIIOHHOCTH K aMOp(H3aIiy B METAJUTMIECKIX
cucremax. CTpyKTypHbIE KPUTEPHHU, TEPMOAUHAMHYECKIN KPUTEPHH.
5. OcoGEeHHOCTH CTPYKTYPBI pEIbHBIX aMOP(HBIX MaTEepHaIIOB.
Jedexrsl aMmophHON CTPYKTYpHI (KBa3UTOUCUHBIC Ae(HEKThI, KOHIICTIITUS
n-, p-, Tay-nedexroB, 1edeKThl CyOMUKPOKPHUCTAIIMYECKOTO MacmTaba
— KBa3UAUCIOKALIUOHHBIE 1e(EKThl, 1e(eKThl TUCKIMHAIIMOHHOTO THIIA
u 1p.). BoamoxxHOe BiMsiHUE Ne()eKTHOCTH Ha pa3iuyHble Gusndeckue
CBOHCTBa aMOP(HBIX MATEPHAIIOB.

6. 3menenne o0beMa U TeTI0eMKOCTH aMOp(hHOH (a3bl B pe3ynbTaTe
CTPYKTYPHOH penakcalliy 1 B paifoHe TemrnepaTyp CTEKIOBaHMS U
KPUCTAJUTH3AINN.

7. BnusHUE IpoLeccoB CTPYKTYPHOU peslaKcallud Ha TEPMUYECKOE
paciupeHye U TeII0eMKOCTh aMOP(HBIX CILIaBOB. Penakcarus
HaIpsDKCHUH U SIBJICHUE OXPYITYNBAHHS B aMOP(HBIX CILIaBax.

8. Ynpyrue 1 MexaHHYEeCKIEe CBOMCTBA aMOP(HBIX CILIABOB,
SNUHBAPHBIA U UHBAPHBIN 3¢ dexTsl. BiusHue ctpykrypHOit
penakcanuy Ha ynpyrue 1 MexaHH4ecKue CBoHcTBa aMopdHOit (asbl.
9. TeopeTnyeckue MpeACTaBICHHUS 00 AIMEKTPUICCKUX CBOHCTBAX
amopdHoit dassl (Teopust 3aiimana). OcoOeHHOCTH
9JIEKTPOCONPOTUBIIEHHS aMOP(HBIX CIIaBOB. BinsiHue CTpyKTypHOI
penakcanuy Ha 3yeKrpoconpoTusienue. Kpoccosep-addekr.

KM2

Konrponbnas
pabota No2

1. dakTOpBI ONPEACISIONNE BEICOKAN YPOBEHb MATHUTHBIX CBOHCTB
(heppoMarHUTHBIX aMOPHBIX CIIaBoB. OcOOEHHOCTH

JIOMEHHOH CTPYKTYpBl aMOP(HBIX CIIJIABOB, MOJyYEHHBIX B BUJE JICHT U
B BUJIE€ NPOBOJIOB. BiMsiHKe npoLieccoB CTPyKTYpHOH

penakcanuy Ha GOpMUPOBAHNE MATHUTHBIX CBOHCTB aMOP(HBIX
CILIaBOB.

2. VlHBapHbIe U SIMHBApHBIC aMOp(HBIC CIUIaBbl. [lepcreKTHBEL
MIPUMEHEHUS] aMOP(PHBIX MAaTEPHUATIOB B KAUECTBE

MaTepHajoB C OCOOBIMH YIPYTUMH U TETUIOBBIMU CBOMCTBAMH.

3. BausiHue TeXHONorn4YecKuX (paKToOpoB Ha KAUECTBO HAHO- U
MHUKPOKPUCTAJUINYECKUX MAaTEPUAJIOB.

4. ®opMupOBaHNE MUKPOKPUCTAIUTMYECKOH CTPYKTYPBI IOCPEICTBOM
peKpHCTAIIH3aNNH U (a30BBIX PEBPALICHUH.

5. MarauTHoO-Msrkue crapbl Tua ®ANMHMET.

6. HanocTpykTypHBI€ MTOJTYITPOBOHUKA

7. MHUKpOKpUCTATUTNIECKHE MATHUTHO-MATKAE MaTEPHAIIbI (CIUTaBhI
THIIA CEHJIACT, cIuiaBbl cuctemsl Fe-Si, crasel Fe-Co,

Fe-Al, Fe-Ni)

8. MUKpOKpHCTaJUTHYECKIE CIUTABEI KaK MAaTePHUAIIBI BEICOKOTO
JeMI(pHUPOBAHUSL.

9. BeicTpo3akajieHHbIE MATHUTOTBEPIbIe MaTepHaiibl cucTeMbl Nd-Fe-B
10. MeTtop! MOTydeHus: MaTepralioB C HAHO- U
MHKPOKPHCTAIUTIYECKOH cTpykTypamu. TexHomorndeckue Gpakropsl,
BJIHSIOLINE HA YPOBEHb CBOMCTB U JalibHENIIIee MPUMEHEHUE MUKPO- U
HaHOKPUCTAJUINYECKUX MaTepHaIOB

11. OcobeHHOCTH MUKPOCTPYKTYPEI HAHO- H MUKPOKPHUCTAITTHIECKAX
MaTepHajoB. BeiOop mapaMeTpoB CTPYKTYpPHI C TOUKU

3peHuss HeOOXOAMMOTO YPOBHSI IKCILTYaTallHOHHBIX CBOUCTB




KM3

Dx3amend

1. OmummuTe OCHOBHBIC METO/BI MOTYUCHUS aMOP(HOTO COCTOSTHUS
(CIMHHUHTOBaHUEM CTPYU pacIulaBa; METOJOM SKCTPAKIUK PacIliaBa.;
METOJIOM YJIHUTOBCKOTO — Teiliopa; METOJOM MOHHOTO PaCIbLICHHS,
METOJIOM IUIa3MEHHOTO HAITBIIEHHS; METOAOM BaKyyMHOTO HAIIBUICHNS,
METOJIOM MEXaHOAKTUBAllUOHHOTO CHHTE3a).

2. Kakue kuneTnyeckue (pakropbl ClEAyeT YUUTBIBATh ISl OLCHKA
CKIIOHHOCTH CIUIaBa K amMmop¢u3anuu?

3. Kaxue TepmoguHaMudeckue (PaKTopsl CAeayeT yIUTHIBATE JUIs
OLICHKU CKJIOHHOCTH CIUIaBa K amopduzanuu?

4. Kakoe coCTOsIHHE MOKHO CUUTATh HAHOCTPYKTYPHBIM?

5. B 9eM cocTOST CIOKHOCTH M OCOOEHHOCTH MTOTYICHUS
HAaHOCTPYKTYPHOT'O COCTOSIHUSA?

6. OnuIuyTe Noay4eHue HAHOKIACTEPOB METOJIOM CBEPX3BYKOBOTO
MCTEUCHHUS YaCTHII M3 COILTA.

7. Onummure Noay4eHnue HAHOPA3MEPHBIX ITOPOIIKOB METOAAMH
razo(ha3HOro CHHTE3a.

8. Onumure METOABb! MOJIyIEeHUs] HAHOKIACTEPOB U METAJUTMYECKIX
HAHOIIOPOIIIKOB ITyTeM HOHHOH O0MOapIHPOBKH.

9. OnummTe METo 5! MOMYUYeHUsI HAHOKIACTEPOB U METAILTHUECKIX
HAHOIOPOIIKOB ITyTEM BaKyyMHOTO UCIIapEHHMSI.

10. OnuiuuTe METOIBI MOIY4EHH HAHOKIACTEPOB U METAININYECKUX
HAHOIIOPOIIKOB ITyTeM KaTOAHOTO PACHBUICHUS.

11. OnumuTe METOABI NONy4YEeHHS HAHOMOPOILIKOB C TIOMOILBIO
HHU3KOTEMITEpaTypHO! IIJIa3MBI ¥ TUTA3MOXUMHYIECCKAM CHHTE30M.

12. OnumuTe noxydyeHrue HaHOYaCTHUI] METOIOM JTUCIIEPITUPOBAHMS.
13. OnumuTe nomy4eHne HAHOYACTHUIl METOJOM MEXaHOXUMHUUECKOTO
CHHTE3a.

14. OnuiuuTe NOIy4eHUE HAHOYACTUL] METOJIOM OCAKICHUS U3 KUIKOU
(a3sl

15. OnumuTe nomy4yeHrne HAHOKPUCTATITHUECKOTO COCTOSIHUS MIEHOK
MYTEeM OT)KHTA M YaCTHYHON KPHUCTAIUIH3ALIIH

aMOp(HBIX JICHT, MOJTyICHHBIX CITHHHUHTOBAHUEM M3 PACIIIaBa.

16. OnuiuTe MeTol MHTEHCUBHOM ITUIAaCTHYECKON AedopMaluu.

17. B 4em cymHOCTb TUTOrpa)iueCKHMX METOIOB ITOIyYECHHS
HaHOOOBEKTOB?

18. OnumuTe OCHOBHBIE METO/IBI TIOJIyIEHHS U Pa3eIeHHs
(dysepeHoB.

19. OnummTe OCHOBHBIE METOJIBI ITOJTyIEHUST HAHOPTYOOK.

20. KakoBbI 0COOCHHOCTH HOTyIeHHSI MUKPOKPUCTAIITHIECKUX JICHT
3aKaJIKOW U3 pacmasa?

21. ®opMHupoBaHHE MUKPOKPUCTATIIMYECKOH CTPYKTYpPBI IIOCPEACTBOM
PEKPUCTAINTH3AIMHA U (ha30BBIX IPEBPAICHHH.

22. Kaxkue mpoueccs! (CTpyKTypHbIE H3MEHEHHS) 00YCIOBINBAIOT
nepexoz aMop(HbIX CIUIABOB NP HArpeBaHUM (OTXKHIE) B COCTOSTHHE
PaBHOBECHS M IO KAKOMY IPU3HAKY KIaCCHPHIUPYIOTCS IIPOIECCH
CTPYKTYpPHOI! pernakcariy 1 (pU3MIecKre CBOMCTBA, CBA3aHHBIE C STUMHU
nporueccamu?

23. Yro Takoe cBOOOIHBINA 00beM aMOp(pHOH (a3bl, 3aBUCHUT JIH €T0
BEJINYMHA OT KWHETHUKH MOTydeHuss aMopQHOit (aspr?

24. KakoBBI 3aKOHOMEPHOCTH KHHETHKH PENaKCaI[iy H3THOHBIX
HaIpPSDKEHUI ?

25. B 4eM COCTOMT CyTb SIBJICHHS BSI3KO-XPYITKOTO TIEpexojia
(oxpymuanBaHus) aMOp¢hHBIX ciutaBoB? [l KakuX aMOP(HBIX CIUIaBOB
XapaKTepHO 3TO siBJIeHHE?

26. IIpn Kakux yclIoBUSIX Ae(OpMUPOBAHUS aMOP(HBIC CIIIABBI
IPOSIBIISIIOT BBICOKYIO INIACTUYHOCTH? C MOMOIIBIO KAKOTO IapaMeTpa
OLICHMBAIOT IIACTUYHOCTH aMOP(HEIX ci1aBoB? Kak on onpenensercs?
27. Kak OLIeHUBAIOT CKIIOHHOCTh aMOP(HBIX CIUIABOB K
oxpymuuBaHuio? Kakoi mapamerp oTpakaeT CTeIeHb CKIIOHHOCTH 3THX
CIIABOB K OXPYITYMBAHUIO U KaK OH 3aBUCUT OT YCIOBHH 3KCIIEPUMEHTA
(BpeMeHu oTxura ta)?

28. Kakue 3akOHOMEPHOCTH BIMSHHS COCTaBa U JIETHPOBAHUS Ha
CKIIOHHOCTB K OXPYITYMBAHMIO XapaKTepHbI 11 aMOP(HBIX CIIIIaBOB?
29. Kak CKIOHHOCTB K OXPYITYMBAHUIO 3aBUCHT OT FEOMETPUIECKUX
HapamMeTpoB JIEHTOYHBIX 00Pa3I0B aMOP(HBIX CIUIABOB, &
CIIeIOBATEIBHO, OT CIIOC00a BEACHHS IpoIiecca 3aKalIKi U3 KHAIAKOTO
COCTOSIHUSA?

30. Kaxue dakropsl MOTYT 00yCIOBUTE d3PPEKT aHU30TPOITHOCTH




napaMerpa oxpymuuBanus Tf?

31. KakoBbI 3aKOHOMEPHOCTH BIMSHHS, KOJIMYECTBA U COOTHOLIEHHS
HEMETAINTMIECKHX HJIEMEHTOB Ha TEPMHUUECKYIO CTAOMIBHOCTD
(temmepatypy Tx) amop¢hHBIX cITaBoB?

32. Kaxue HabmogaeTcst 3aKOHOMEPHOCTH TI0 BIMSTHUIO METAJUINYECKUX
3JIEMEHTOB Ha TepMUYeCcKyto ctadbuibHOCTh AC? Kak
MHTEPIPETUPYIOTCS 3TH 3aKOHOMEPHOCTH?

33. KakoBbI 0COOCHHOCTH TUCTEPE3UCHBIX MarHUTHBIX CBOicTB AC 1
KaKue IPUYUHBI UX ONpeNenstoT?

34. Kakoe MUKPOCTPYKTYPHOE CTPOCHUE UMEIOT OBICTpO3aKaICHHbBIE
crIaBbl cucTeMsl Fe-Si 1 kakue yCIoBHs OXJIaKACHHUS i MEXaHU3MbI
KpUCTAJUIM3AIMU ONPEEISIOT BOSHUKHOBEHUE TEX UIIU MHBIX 30H
MHUKPOCTPYKTYPBI?

35. Kakue cneruduaeckne «3aKaIoqHbIe) Te(EeKTH XapaKTePHBI I
MHKpOKpHCTaInueckux cmiaBoB ¢ OIIK pemerkoii, B 4aCTHOCTH, ISt
cr1aBoB cucrembl Fe-Si, 1 kakue Gakropsl onpeaensior ux nosiBiaeHue?
36. Kakue a30BbIe COCTOSHIS XapaKTepHBI IS CIUIABOB CHCTEMBI Fe-
Si B paBHOBECHOM COCTOSTHHU M IS CIIIABOB,TOTYIEHHBIX 3aKAJIKOH 13
pacriaBa?

37. Kakue cTpykTypHO-(ha30BBIC COCTOSHHS MOTYT BIHUSATH Ha
TUTACTHYIHOCTDh MUKPOKPHCTAIIIMIECKAX CIIABOB CHCcTeMBI Fe-Si?

38. Kakue cTpyKTypHBIC IPEBPALICHUS IPOUCXOISIT IPH OTHKUTE
ObICTPO3aKAICHHBIX MUKPOKPHCTAIIMYECKHIX CIIaBOB cucteMsl Fe-Si
B UeM IPOsBIsIeTcs UX cueruduka? Kak 3TH mpeBpalieHns BIUSIOT Ha
YPOBEHb MAaTHUTHBIX CBOMCTB M MEXaHHYIECKOE COCTOSIHHUE CIIIIABOB
cucremsl Fe-Si?

39. KakoBbl (pU3H4IECKUE OCHOBBI CO3/IaHUs PEIKO3MEIbHBIX MarHUTOB?
40. OnummTe 0coOeHHOCTH (Pa30BO-CTPYKTYPHOTO COCTOSHHS,
obecneunBaroiee GOPMHUPOBAHHUE BEICOKOKOIPITUTUBHOTO COCTOSHHS
OBICTpO3aKaTeHHBIX CIIaBoB cucTeMbl Nd-Fe-B.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 10 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassauune
WHINKATOPBI Coneprxanue paboTsI
paboThI padoThI N
KOMITETEHIIHI
P1 IIpakTuueckoe IK-1-Y1;I1IK-1-Y2 | ConmocraBieHle JaHHBIX Pa3JIMYHbIX UCCIEI0BAaHUN C paCUE€THBIMU
3aHsaTHE 1 NaHHBIMH O
(YHKIMH paInabHOTO PACIIPEACIICHHS aTOMOB, TOJTYYCHHBIX HCXO/Is
W3 pa3INIHBIX U3BECTHBIX Mojiesell aMOp(HOH CTPyKTyphI
P2 IIpakTrueckoe IK-1-Y2;I1K-1- Mopenu cTpyKTyp aMOp(hHOTO COCTOSHUSA. XapaKTepUCTHKa
3aHsATHE 2 V3;IIK-1-BL;IIK-1- | amopdusupyromuxcs MeTammuaeckux cucteM. CIUTaBsl MeTaI-
B2 MeTaon], Metai-mMeTaiul. OcoOEHHOCTH CTPYKTYPHI peabHbIX
aMop(HBIX MaTEPHAIIOB.
P3 [Ipakruueckoe IIK-1-Y2;I1K-1- MexaHuyeckue, 3JIeKTpUYECKHe, TEIIOBbIE 1 MArHUTHBIE CBOICTBA
3aHsTHE 3 V3;IIK-1-B1;ITK-1- | amopdHBIX MaTepuanoB. MarHuTOMSITKAE, HTHBAPHBIE U SJIMHBAPHEIC
B2;I1K-1-B3 aMOp(QHbIE CIUIABBI
P4 [Ipakruueckoe [K-1-Y1;I1K-1- IlepcniexkTuBBI IpUMeHEHHs aMOPQHBIX MaTepuanoB. [TomoxuTensHble
3aHsTHE 4 VY2;IIK-1-Y3;I1K-1- |1 oTpuHaTenbHbIe Ka4eCTBa aMOP(HBIX MaTEpHUATIOB
B1;T1K-1-B2;T1K-1-
B3
P5 Konrponbnas MK-1-31;I1K-1- CtpykTypa U cBOicTBa aMOP(HBIX CILIaBOB
pabora Nel 32;I1K-1-33;11K-1-
VIL;IIK-1-Y2;IIK-1-
Vy3
P6 [Ipakruueckoe MK-1-Y1;I1K-1- BnusHue TexHonornueckux (HakropoB Ha Ka4eCTBO HAHO- U
3aHATHE 5 VY2;1IK-1-Y3;IIK-1- | MUKpOKPUCTAITMYECKIX MaTepHAIIOB
B1;T1K-1-B2;I1K-1-
B3
P7 KonTponbhas [K-1-BL;IIK-1- IIpumeneHne aMoppHBIX, HAHO- ¥ MUKPOKPHCTAILTMYECKUX MaTEepUaIOB
pabora No2 B2;I1K-1-B3
P8 Homamnee 3aganue | IIK-1-31;1IK-1- IMownck u aHANMM3 CTATBHH (HE CTApIIE IMECTH JET) O MOACITHPOBAHUN
Nel 32;I1K-1-33 CTPYKTYpBI aMOp(HOI (a3bl, K CTaTbe HY’KHO MOATOTOBUTH B (haiie

Word kpaTkuii 0oT4eT 00 OCHOBHBIX IOAXO/AaX B pacCMaTpUBacMOi
MOJIENH, O €€ Pe3yNbTaTax H O BO3MOXXHOM IKCIIEPHMEHTATIHHOM
MOATBEPKICHUU MOJIENN




P9 Homamnee 3aganue | IIK-1-VI;IIK-1- PaccmotpeTs u3meHeHue aAupakunoHHOTO criekrpa as cinasa 2HCP

Ne2 Y2;1IK-1-Y3;IIK-1- | (Beimaercs nenojaBatesieM) rnocie orxuros npu 375, 400, 410 u 425 C
B1;TIK-1-B2;I1K-1- | (B Ha3BaHmH ¢ail;ioB — TeMmeparypsl 00padoTkn). B daiine excel
B3 MIPUBECTH BCE CIEKTPHI, MOJTYUYEHHBIE TIOCIIE Pa3IMIHbIX TEMIIEPATYp

OTXHra, B OTAENbHOM (haitie Word moaroToBUTH OTYET, B KOTOPOM J1aTh
OIMCAHNE KaXX/I0TO CIIEKTPa, IPUBECTH CPABHUTEIBHBIN aHAIIN3
CIIEKTPOB M BBICKA3aTh MPEATNOJIOKEHHE O OCIEI0BATEIbHOCTH
BO3MO>KHBIX IIPEBpALICHUH B 3TOM CILJIaBe.

P10 Jomarnnee 3aganue | [IK-1-V1;I1K-1- ITouck 1 aHANU3 CTaThH C OMMCAHUEM O0COOEHHOCTEN KPUCTAITUUECKOM
Ne3 V2;,TIK-1-Y3;ITK-1- | cTpyKTyphI (TapaMeTphbl pelieTKH, 00beM dJIeMEHTApHOM sTUSHKH,
BI;IIK-1-B2;I1K-1- | Toyednas rpymma, CHHTOHHUS, 0OCOOCHHOCTH CHMMETPHH | T.IT) B
B3 HAHOCTPYKTYPHOM COCTOSIHUH 110 CPABHEHHUIO C MACCUBHBIM

MaTepHajoM, K CTaThe HY)KHO MOJITOTOBHUTH B (aiine Word KpaTkuii
0oT4YeT 00 OCHOBHBIX OCOOCHHOCTSIX HAHOCTPYKTYPHOTO COCTOSTHHSI U
BIIMSTHUSI H3MEHUBIIINXCS CTPYKTYPHBIX XapaKTEPUCTHK HA (PU3NUECKUE
WJIM MEXaHUYECKHE CBOMCTBA.

P11 JlaGoparopnast [TK-1-B1;IIK-1- N3yueHne 3aKkoHOMEPHOCTEN penakcaluy U3THOHBIX HapsKEHU I
pabora 1 B2;TIK-1-B3 aMOp(HO#t JTCHTBI

P12 JlabopaTopnas MK-1-B;IIK-1- M3yueHne 3aKkoOHOMEPHOCTEN OXPYMUMBaHUsI aMOPQHOI JIEHTHI
pabora 2 B2;I1IK-1-B3

P13 JlabopaTtopHast IMK-1-B2;I1IK-1-B3 | [IpoOomoaroToBka aMophHbIX, HAHO U MUKPOKPHCTAJUINYECKUX JICHT
pabora 3 JUTS IOCTIEYIOIEH TepMOoOpabOTKH

P14 JlabopaTopHas IK-1-BL;IIK-1- W3y4eHne BIMSAHUS TepMUIECKOH 00paboTkH Ha (OpMUpPOBaHHE
pabota 4 B2;I1K-1-B3 CBOWCTB JICHT

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

ITo kypcy nperycMOTpeH 3K3aMeH.

DK3aMeHaIMOHHBIN OUIIET COCTOUT 13 3 3a/IaHHiA, THIIOBBIE BOPOCHI YK3aMEHa MTPHUBEAEHBI B BOIIPOCAX CAMOIIOATOTOBKH. [Ipumep
9K3aMEHAIIOHHOI0 OuiieTa pa3MelieH B mpuioxenuu k PT1JI.

3ananue 1 - TeopeTryueckuii Bonpoc u3 pasuena 1;

3agaHue 2 - TEOPETUUECKUI BOIIPOC U3 pasjena 2;

3aganue 3 - TEOpETUUECKUH BONPOC U3 pasjena 3.

5.4. MeToauka oLlleHKH 0CBOeHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

[Ikana orieHNBaHMS 3HAHUI 00YJaIOUINXCSI HA dK3aMEHe:

OI11eHKa «OTIIMYHOY - 00YJArOIIUICs MOKa3bIBACT ITYOOKHE, NCUEPIBIBAIONINE 3HAHHS B 00beMe MPOISHHON NMPOrpaMMBl,
YBEPEHHO JICHCTBYET 110 MPUMEHEHHUIO TIOTYYCHHBIX 3HAHUH Ha TPAKTUKE, TPAMOTHO W JIOTHYECKH CTPOMHO M3JIaraeT MaTepHa Mpu
oTBeTe, yMeeT (popMynUpoBaTh BEIBOABI U3 U3JIOKEHHOTO TEOPETUIECKOTO MaTeprala, 3HAET JONOTHUTENFHO PEKOMEHJOBAHHYIO
JUTEPATYPY.

OI11eHKa «XOPOIIO» - 00YYAIOIIUICS TOKA3bIBACT TBEPIbIC M JOCTATOYHO MOTHBIC 3HAHUS B 00BheMe MPOHICHHON MPOrpaMMBl,
JIOITyCKaeT He3HAUYUTENBHBIE OIMOKU MPH OCBEUICHUH 3aJJaHHBIX BOITPOCOB, MPABIIIBLHO ICHCTBYET IO MPUMEHEHUIO 3HAHWH Ha
MPaKTHKE, YETKO U3JIaraeT MaTepHual.

OI1leHKa «YIOBJIETBOPUTENIBLHOY - O0YUYAIOIIUICS MOKAa3hIBAET 3HAHUSA B 00bEME POHICHHOM MPOTrPaMMBbl, OTBETHI U3JIaraeT XOTs U C
OIMMOKaMH, HO YBEPSHHO UCTIPABIIIEMBIMHE MOCIIE JOTOJTHATEIBHBIX U HABOMSIIMX BOIPOCOB, MPABUIBHO JIEHCTBYET MO
MPUMEHEHUIO 3HAHUH Ha TIPaKTUKE;

O1eHKa «HEeyJOBJIETBOPUTEIBHOY - 00YJAIOUIHIICs HE BBITOJHII MPAKTUUECKOH YacTu Kypca B IOJTHOM 00beMe, Ha dK3aMeHe
JIOITyCKaeT rpyOble OIUOKA B OTBETE, HE TOHUMAET CYITHOCTH U3JIaraeMOro BOTIPOca, HE yMeeT MPUMEHSTh 3HAHHS Ha MPAKTHKE,
JTaeT HETIOJTHBIE OTBETHI HA JIOMTOIHUTENBHBIEC M HABOISIIINE BOTPOCHL.

OreHka «He SBKa» — 00YJaIOMIUNCS Ha 9K3aMEH HE SBUJICA.

Bo3MokHO IpoCcTaBIIEHUE OIIEHKH 32 SK3aMEH Ha OCHOBE OLIEHOK KOHTPOJIBHBIX MEPOIIPHATHIA ceMecTpa.

6. YHAEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmorexa WznarenscTBo, o
JI1.1 |IIpoxomun A. @., Amop(dHBIE METAIITHIECKHE Bbubmmorexka MUCuC M.: Merannyprus, 1987
JIro6opckuit ®. E. CIIaBBI: MEp. C aHTIL :
MOHOTrpadus




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.2 | Kexkano Urops AwmopHBIC HAaHO- U OnexrpoHHas OHOIHOTEKA .. I3n-80 MUCuC, 2008
Bopucosuy, lllyBaeBa | MUKpOKpHCTAIIMUECKUE
EBrenus MarHuTHBIC MaTePHAIIBI: J1a.
AnekcaHIpoBHA MPaKTHKyM: y4e0. mocodue st
CTyZ. By30B Hamp. Ous.
MaTepHaIoBeICHUE U CIIell.
Hanomarepuasst
JI1.3 |JleBmHa Bepa OHU3NKO-XIMUS OnexrpoHHas OHOIMOTEKa .: I3p-Bo MUCuC, 2010
BacunbeBna, KOHIOXOB | HAHOCTPYKTYPHBIX
Opuii MaTepuaioB: j1a0. MPaKTUKyM:
Brnagumuposnd, y4e0. mocodue IS CTYI. BY30B,
®dunoHoB Muxaun 00y4. o Hamp. 150700 -
Pynonsdosuy, ap. DusznuecKoe
MaTepHajIoBeICHUE
JI1.4 | Kekano Urops BricTpo3akanenHsle MarHuTHO- | Bubmmoreka MUCnC .. Yueba, 2000
Bopucosu, TBEPABIE MATEPHAIIBI CHCTEMBI
MeHy11eHKOB Nd-Fe-B: Kypc nexuumii amst
Bnagumup [TaBnoBua | cTyn. ¢us.-xum. ¢ak-ta
JI1.5 |[Kexkano Urops MHUKpOKPHCTAIITIIECKIES Bbubnmorexa MUCuC . Yueba, 1999
Bopucosuy, MarHUTHO-MSITKUE MaTepHAIbL:
Beenenckuit Bagum Kypc nexuuii aiis ctyn. ¢pus.-
IOpreBuy, Hyxnun XUM. (hak-Ta
I'eopruii
AnatonbeBud, Kekano
Hrops bopucosnu
JI1.6 |Kekano Urops Amop(HBIC MATHUTHBIE Bbubmmorexka MUCuC .. Yueba, 2001
Bopucosuu Matepuansl: Pasn.: Ilonydenue,
IpoLeCcCHl aMOp(H3aIHH,
aTOMHOE CTPOCHHE, CBOHCTRA!
Kypc nexuuit g cyn.
Hanpasi. 651800 u 654100
JI1.7 | Kekano Urops Hanoxpucramnuueckue bubmrorexka MUCuC .. Yueba, 1999
Bopucosnua MarHUTHO-MSTKUE MaTepHaIbl:
KypC JIEKIUH TSI CTYA. Qu3.-
XUM. (hak-Ta
JI1.8 | Kexkano Urops AMoOpGHBIE MATHUTHBIE bubmrorexka MUCuC .. Yueba, 2002
bopucosnya Marepuaisl: Moaenn
CTPYKTYPHI, 1e(eKTHI,
penaKcalioOHHbBIE TPOLIECCHI:
Kypc nexumii qiis cryn.
Hanpasi. 651800, 654100
JI1.9 |Kexkano Urops ATOMHas CTPYKTypa bubmmorexa MUCuC .. Yueba, 2006
Bopucosuu aMOp(QHBIX CIIJIABOB U €€
IBOJFOLUS: y4e0. mocoOue st
CTyZ. By30B Harp. 'Ous.
MaTepHaaoBeicHUE'
JI1.10 | d3umsurypu Diia IIpoueccel nomyueHus Bbubmmorexa MUCuC .: Uzp-Bo MUCuC, 2012
JleontneBHa, HAHOYACTHIl U
Cupnoposa Enena HaHOMAaTepUaJIoB.
Huxonaesna Hanorexnonoruu: yueo.
nocobue
JI1.11 [ Kexkano U. b. [Iporneccrl cTpyKTypHOIt DneKTpoHHas OOIoTEKa .- I3n-Bo MUCuC, 2013
perakcanuy U Gu3nIecKue
CBOICTBA aMOP(HBIX CIIJIABOB.
B2 1. T. 1: moHOTpadus
JI1.12 | Kexkano U. b. [Iporneccel CTpyKTypHOIt DnekTpoHHas OnbIMoTEeKA .- I3n-Bo MUCuC, 2016

penakcanuy 1 pU3nIecKue
CBOICTBA aMOP(HBIX CIIJIABOB.
T. 2: moHOTpadus

6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTEIIN

3arnaBue

bubanoreka

HBH&TCJ’ILCTBO, rona




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI2.1 |Pspxonkos 1. 1., Hanomatepuansr: yueOHOE OnexrpoHHas OHOIHOTEKA Mocxksa: JlabopaTopus 3HaHHH,
JIésuna B. B., rnmocobue 2017
Jzunzurypu 3. JI.
JI2.2 | JIuBumn b. T Merannorpadus: yuedruk mis | bubmmoreka MUCuC M.: Merannyprus, 1990
CTY[. METAJUTypr. CIICIl. BY30B
JI2.3 | IlyctoB KOpwuit [TepcriekTMBHBIC KOPPO3UOHHO- | DNEKTPOHHAsE OMOIMOTEKA M.: U3a-Bo MUCuC, 2010
AJTeKcaHIpOBHY CTOIKME MaTepHabl 1
TEXHOJIOTHH 3aIIUTHl METAIIOB
0T Koppo3uu. AMop(hHBIE U
HAHOKPHCTAJUTMYCCKHE
MaTepuaisl (METOIBI
MOJTy9eHHs, CTPYKTypa U
KOPPO3HOHHAsI CTOUKOCTB):
Kypc JISKIHH: yae0. mocodue
JUTS CTYII. BY30B, O0Y. 11O
Hanp. 150700 - ®uznueckoe
MaTepuaIOBEICHUE, CIIeI.
150701 - dusuko-xumus
MPOLIECCOB U MaTepHAIIOB
J12.4 [MUCuC, Cxako l0. |Bsm.147: Amop¢HsIe Bbubmnorexka MUCuC M.: Meranmyprus, 1983
A METaJUTHIECKUE CIIIaBhL:
CoO.crareit
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narenscTBO, TOX
JI3.1 [Topemnuk C. C., Pentrenorpaduueckuit u OnexrpoHHas GHOIHOTEKA M.: U3n-8o MUCuC, 2002
Ckakos 10O. A., 3JIEKTPOHHO-ONTHYECKU I
Pacropryes JI. H. aHanm3: yae0. mocodue s
BY30B
JI3.2 | A3umsurypu Omia VapTpagucnepcHsle Cpebl: Bbubmorexa MUCuC M.: Yueba, 2007
JleoHThEBHa, MeToabl pEHTI€HOBCKOM
Cupnoposa Enena T paKTOMETPUH IS
Huxonaesna HCCIICOBaHUS
HaHOMAaTepUanoB: yueo.
nocobue
JI3.3 | MenbHUYEHKO AHanu3 TaHHEBIX B bu6imorexa MUCuC M.: Uzn-so MUCuC, 2013
Anekcanap MatepuaioBeneHun. Y. 1: yueo.
CeMeHOBHY nocoOue JUis CTy[. BY30B,
00yu. mo Hamp. 150700 -
®duznyeckoe
MaTepHuaioBeIeHHe 1
Merannyprus
JI3.4 | MenbHHYEHKO AnHanu3 TaHHBIX B bubmorexa MUCuC M.: U3g-Bo MUCuC, 2014
Arnexcanp MaTepuanoBeneHuu. Y. 2.
CemeHoBHY Perpeccronnslif ananms: yue0.
nocoOue Juis CTy[. BY30B,
00yu. o Hamnp. 'Meramuryprus'
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
IIpousBoacTBEHHOE 00BEANHEHUE - ODUITHATTEHBII https://mstator.ru/amorfnye-i-nanokristallicheskie-
21 | cait: "MCTATOP"-npou3BoACTBO MarHUTOMATKUAX magnitomyagkie-materialy
MaTepPHaJIOB U DJIEKTPOMAarHUTHBIX KOMIIOHEHTOB
Oenepanbubiit 3akoH Ne 102 ot 26 mrons 2008 roga http://docs.cntd.ru/document/902107146
92 | «O06 obecnieueHUN eTUHCTBA U3MEPEHHIN(C
n3MeHeHussMu Ha 13 utons 2015 rona)
T'OCT 8.563-2009. T'ocymapcTBeHHAs ccTeMa http://docs.cntd.ru/document/1200077909
o0ecrieueHus €AMHCTBA U3MEpeHH. MeToanKu
93 (Metonpl) u3Mepenwii. - [Tepensa. gpespans 2019. - M.:
Crasgaptuadopm, 2019
T'OCT 16504-81. Cucrema rocynapCcTBEHHBIX http://docs.cntd.ru/document/1200005367
UCIBITAHUYU NPpOoayKuuy. VIcIbITaHUs U KOHTPOJIb
D4 |xadectBa npoaykuud. OCHOBHBIC TEPMUHBI U

onpenenenus.-Ilepensn 2011. - M.:
Crargaptuadopm, 2011




I'OCT 15.101-98 Cucrema paspabotku u nmoctaHoBku | http://docs.cntd.ru/document/1200003945
35 npoaykiuu Ha npousBozactso (CPIII). TTopsimok
BBITTOJTHEHHST HAYIHO-MCCIIEIOBATEIbCKIX PadOT-
Iepeunsn. Cenr. 2010. - M.: Cranmaptuagopm, 2010
I'OCT 7.32-2001. Otuer o Hay4HO- http://docs.cntd.ru/document/1200026224
6 HCCIIeOBATENBCKOM paboTe. CTPYKTypa U IPaBHUIIO
odopmienus. - Been 2002-07-01. - M.: U3a-Bo
cranaapTos, 2001.
T'OCT 8.377-80. I'ocynapcTBeHHast cuctemMa http://docs.cntd.ru/document/1200014136
o0ecrieueHus €AMHCTBA U3MEPEHHH. MaTepuasl
37 |marHuTOMIATKHE. MeTOIMKa BHITOJTHEHHS H3MEPEHUIT
IIPU OTIpeeTICHIH CTATHIECKUX MATHUTHBIX
xapakTepucTuk. -M.: M3gatenscTBo ctangapTos, 1980
6.3 IlepeueHb MpPOrpaMMHOro odecnev4eHust
i JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
I1.2 | ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
1.4 |Microsoft Office
I1.5 |MS Teams
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
H.1 |llonHOTEKCTOBBIE POCCUICKME HAYYHBIE )KypHAJIbl U CTaTbU:
N.2 |— Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/
N.3 |— [onaHOTEKCTOBBIC NETIOBBIC MyONUKaUi HHOOPMATEHTCTB U Ipecchl o 53 orpacisam https://polpred.com/news
.4 |HWuoctpannsie 6a3bl naHHBIX (moctyn ¢ [P angpecoB MUCuC):
N.5 |— aHaimTHueckas 0a3a (nHaekchl nutupoBanusn) Web of Science https://apps.webofknowledge.com
N.6 |— ananutuyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— HayuHsle xypHasl H3natenscTsa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasuauenune OcHarenne
b-416 VY4eOHast aynuTopus MPOEKTOP;  DKpaH;  MapKepHas  [OCKa;  KOMIIBIOTEP
mpenopaBarens; Mukpockorn Carl Zeiss Axio Scope Al,
KOMITBIOTEpHBI K1acc Ha 12 KOMIBIOTEPOB, KOMILIEKT
yaeOHON MeOemn
B-420 VYueOHas aymuTopus MPOCKTOpP; MYNbTHMEIUiHAs JOCKA; MapKepHas JOCKa,
JOKYMEHT-Kamepa; KOMIIBIOTEP TIperoiaBaTes;
MHKPOCKOIIBI ~ MeTayutorpaguaeckue 11 ImT., KOMIUIEKT
y4eOHOH Mebenu
b-413 VYueOHast aynuTopus MPOEKTOp; MYJIbTUMEIUIHAS JIO0CKa; MapKepHas JOcCKa,
JIOKYMEHT-Kamepa,; KOMIIBIOTEP MpernoiaBaTens;
KOMIIBIOTEPHBIH ~ KIacc Ha 14  KOMIBIOTEPOB,
JUIIEH3UOHHBIX mporpamM MS Office, xomriekr y4eOHO
Mebenn
UYnraneHsrit 3a1 Ne3 (B) KOMIUIEKT ~ ydeOHOM mebemm Ha 44  Mecra

obyuaronmuxca, MOV Xerox VersaLink B7025 ¢ dynxiueit
MaciiTaOupoBaHHUsS TEKCTOB M u3obOpaxenuii, 8 TIK ¢
noctynom k HTC «Murepuer», OMOC yHuBepcurera
gepe3 JIWYHBIA KaOmHer Ha mmatdpopme LMS Canvas,
nmuueH3uonHsle mporpamMmbel MS Office, MS Teams, ESET
Antivirus.

YuransHbiid 321 Ned (B)

KOMIUIEKT yueOHoii wmebemun ©Ha 20 pabounmx MecT,
KOMITBIOTEpPBl € MOAKIIOUEHHEM K cetd «MHTepHeT» U
JOCTYIIOM B AIIEKTPOHHYIO nH(pOPMAITHOHHO-
00pa3oBaTENbHYIO CPENy YHUBEPCUTETA

YuTaabHBIH
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIUIEKT ydeOHOI Mmebenu Ha 55 MecT Ui oOydarommxcs,
50 HOK c¢ pmocrymom k HWTC «MuTepHer», 3UOC
YHHMBEpPCUTETA 4Yepe3 JIMYHBIH kabuHeT Ha miatdopme LMS
Canvas, mmueHsnoHHble mnporpaMmel MS Office, MS
Teams, ESET Antivirus.




b-429

VYueOHas ayTuTopHs

MIPOEKTOp; MYNBTHMEIUHHAs IOCKAa; MapKepHas IOCKa,
JIOKyMEHT-KaMepa; KOMIIBIOTEPHBIN KIacC Ha 6 CTYIEHTOB U
mpenofaBarens (7 ~ KOMIBIOTEPOB);  YCTAHOBKa ISt
U3MEPEHUs] MArHUTHBIX XapaKTEepUCTHK; YCTAaHOBKA A
ompeneneHus MNorepb Ha nepemarHuuuBaHue MK-403;
MarHUTHOM3MepHTeNnbHas ycraHoBka MK-33; crenng mis

H3MEPEHHS YAEIBHOIO 3JIEKTPOCONPOTHBIICHHUS;
JMJIATOMETP; TBEpAOMETp Mo PokBemty; KOMIUIEKT yueOHOM
Meoenn

8. METOAUWYECKHUE YKA3ZAHUA VIS OBYYAIOIIIUXCA

IIpu m3yuennn xypca «AMop¢HbBIe, MUKPO- U HAHOKPHCTAJUTHYECKIE MaTePHAIbDy OOIBIIOe BHUMAHUE CIISAYeT YISIUTh
CaMOCTOSITENIbHOM padoTe ¢ ydeOHUKAMH, CIIPABOYHOM JTUTEPAaTYpOil M TEKYIIUMH MYOIUKAMSIMU B BEAYIIUX POCCUHCKHUX U
3apyOeKHBIX XKypHaJax M0 paccMaTpUBAaEeMbIM TEMaM Kypca. boJbliryio 4acTh BOIpocoB, BO3HUKAIONINX B MpoIiecce
CaMOCTOSITEITBHOMN ITOITOTOBKH, PEKOMEHIYETCSI BRIHOCHTS JUIS 00CYKCHUS Ha MPAKTHUECKIX 3aHATHAX IJIs HanOoJIee MOIHOTO
MOHMMAaHHUS COBPEMEHHBIX IPOOJIeM B 001aCTH MaTepHanoBeAeHHs aMOP(HBIX, HAHO- U MUKPOKPHCTAJUINYECKUX CILIIaBOB.
OOGyueHue MPOBOJUTCS B OJJMH CEMECTP U OPTaHU3YeTCsl B COOTBETCTBUM C HACTOAIISH nporpamMmoii. CamocTosiTenbHas padora
CTYZIEHTOB OCYILECTBIISIETCS. U KOHTPOJIUPYETCSI ¢ TIOMOLIBIO:

— BOIIPOCOB JAJIS1 CAMOKOHTPOJIS,

— JIBYX MMUCbMEHHBIX KOHTPOJBHBIX paboT,

— JIBYX JIOMAIllHHUX 33JaHHMH.

KonTponsHbIe paboThI IPOBOIATCS B 9aCHl IPAKTHIECKUX 3aHATHI. B ciIydae MoIoKHUTETBHBIX OLICHOK 32 KOHTPOJIBHBIE U
JIOMAIITHUE 33JaHHs, P YCIOBUH BBIIOIHEHUS BCEX TA0OPATOPHBIX PabOT B YCTAHOBIICHHBIE y4eOHBIM [NIAHOM CPOKH, OLICHKA 32
9K3aMeH NPOCTaBIsIETCs KaK CpeAHeapu(MeTHYECKas 3a BCE IIEPEUHCIICHHbIE KOHTPOJIbHBIE MEPOIIPHATHS, OLICHUBAEMBbIE 110
NATHOAIIIFHON CHCTEME.

Ilepen HauanoM 3aHATUI CTYAEHTHI NI0JIy4atOT HA TEKYLIUH CEMECTP KaJIeHIapHBIH IU1aH NPOBEACHUS IPAKTUYECKUX 3aHATU,
71a00paTOpHBIX paboT U KOHTPOJIBHBIX paboT, TpaduK BELAAYM U CIAUM JOMALIHUX 3aJlaHHM.

Jlns ycrenHoro 0CBOEHHs N3y4aeMOi TUCHUIIMHBIL A7 CTy[EHTOB OPraHU3yIOTCA €KEHeIebHbIe KOHCYIbTallUH IpenoaBaTenei
B KOMITBIOTEPHOM KJ1acce.




