Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®W1O: Ucaes Uropb MaromepoBuy

[lomxkHocTb: MpopekTop no 6e30nacHOCTM U 06LwMM BONpOCaMm
Nara nonmcanms: 30 MefiepHibade rocyrapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHHe
YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus

d7a26b%e8cal > fiaiifbria i fbli HC e n0BaTE b CKMIl TeXHOTOrHYecKHii yanBepenTer «MUCHC»

PabGouas mporpamma JUCITUTIIMHBI (MOTYIIS)

Teopus ¢pa3 u pa3oBbIX NpeBpaLICHUI

3akperieHa 3a oApasielIeHueM Kadenpa ¢puzndeckoro marepranoBeJeHUs
HamnpapneHue moaAroToBKu 22.04.01 MATEPUAJIOBEJEHVE U TEXHOJIOTM1 MATEPHUAJTIOB
[Tpodums brnomenuuuHckie HaHOMaTeEpHAaIbl
Keamuduxanms Maructp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTb 33ET
YacoB 1o yq4eOHOMY IJIaHy 108 @DOopMBbI KOHTPOJISL B CEMECTpax:
B TOM UYHUCIJIE! 9K3aMeH 1
ayJUTOPHBIE 3aHATH 34
caMoCTOsITeNbHAs paboTa 38
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)

Kypce>) Hroro

Henens 18

Bup 3anarui VII PII vII PIT

Jlexumu 17 17 17 17
[Ipakruueckue 17 17 17 17
Wroro ayn. 34 34 34 34
KonraxrHas padora 34 34 34 34
Cam. pabota 38 38 38 38
Yacel Ha KOHTPOJIb 36 36 36 36
HUrtoro 108 108 108 108




IIporpammy coctaBumn(u):

Kk@mmu, 3as. kag., Caguenxo Anexcandp I pueopvesuu;accucmenm, Meosedesa Tamvana Muxatinosua

Pabouas mporpamma

Teopust ¢pa3 u (pa3oBbIX NpeBpalLeHHil

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO YCTaHABIMBAEMbI 00pa30BaTeNIbHBIN CTaHAAPT BHICIIEro 00pa3oBaHus - MarucTparypa PenepaapHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTUU
MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.04.01 MarepuanoBeJicHHUE U TEXHOJIOTHH MaTepuaios, 22.04.01-MMTM-22-8.plx bromeauuuHCKne HaHOMATEPHAIBI,
yIBepxAeHHOro YueHsM coBeroM @I'AOY BO HUTY "MUCuC" B cocrase coorBercTByromeii OITOII BO 22.09.2022, npoTokon
Ne 8-22

YrBepxaena B coctase OITIOIT BO:

22.04.01 MarepuanoBeJieHUE U TEXHOJIOTUY MaTepUasioB, buoMeuuHCKIe HAHOMATEpUallbl, YTBEPKICHHON YUEHBIM COBETOM
OI'AOY BO HUTY "MUCuC" 22.09.2022, nporokon Ne 8-22

Pabouast mporpamMma oo0peHa Ha 3aceaHuH
Kadenpa ¢pusuyeckoro matepuanoBeaeHust

ITpotokon ot 11.04.2022 r., Ne8-04

PykoBoaurens moapasnencaus CaBueHKo Aekcanap [ puropbeBiy



1. HEJIX OCBOEHUA

1.1 | @opmupoBaHNE KOMIIETEHIINI B COOTBETCTBHE C YUEOHBIM IIAHOM, a TaK € HAyIUTh CTYJCHTOB HCIIOJIE30BATh OCHOBHBIC
3aKOHbI TEPMOJAUHAMUKU U TECOPHUU KOHACHCHUPOBAHHBIX (1)33 JUIL aHaJIn3a U IPOTHO3UPOBAHUA XUMHUYICCKOTO
B3aMMOJICHCTBUS KOMIIOHEHTOB, OLIEHKH YCTOHYMBOCTH KOHICHCHPOBAHHBIX (a3, a TAKKe MPOrHO3UPOBAHUSI UX CBOMCTB C
Y4eTOM 0COOEHHOCTEN (ha30BBIX MPEBPAIICHHH B KOHICHCHPOBAHHOM COCTOSTHUH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

Baox OIT: b1.B

2.1 TpeOoBaHus K Ilpe[lBaqulTe.]Ib]—lOﬁ MOATr0TOBKE 00y4aIoIerocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

2.2.1 |buoopraHuueckas XUMUs

2.2.2 | buodmusuka. Yacts 2. MosekynsapHas OHOpH3NKa

2.2.3 | AudpakmuoHHBIE H MUKPOCKOITUYECKAE METOIbI

2.2.4 | MaremaTn4eckoe U KOMITBIOTEPHOE MOJIEITMPOBAHNE MATEPHUAJIOB U MIPOIIECCOB

2.2.5 | OcHOBBI (HU3UIECKOI U KOJUIOUITHON XHMUU

2.2.6 |IIpousBoAcTBEHHAs MIPAKTHUKA

2.2.7 | buonanomMemuuHa

2.2.8 | MemuuuHcKass XUMUS

2.2.9 | OCHOBBI KJIETOYHOMH OMOJIOTHH

2.2.10 |Ilemarornyeckas mpakTuka

2.2.11 | CnexkrpocKonu4YecKue U 30H0BbIE METOIbI

2.2.12 | ®usuyeckue METOIbI UCCIEIOBAHUS MaTEPUATIOB

2.2.13 |TloaroToBka K MpoLEAype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON PabOoThI

2.2.14 |IlpenmumnoMHasi IPaKTHKA

3. PE3YJIbTATBI OBYYEHMUA 11O TMCIUMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

OIIK-5: Crioco0eH o11eHUBATH Pe3YJbTAThl HAYYHO-TEXHUYECKHX Pa3padoToK, HAYYHBIX HCCIe0BaHUIH U 000CHOBHIBATH
co0CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011as JOCTHKEHHUS B 00/1aCTH MATepPHAJIOBEIeHUs U TEXHOJIO0THH MaTepHaJioB,
CMEKHBIX 00J1aCTAX

3HaThb:

OIIK-5-32 0CHOBBI TEPMOAUHAMUKU

OIIK-1: Cnoco6eH pemiaTs NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepHAJIOBeAeHHS M TEXHOJOTUH MATEPHAJIOB H 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 ocHOBBI XUMHH, (PU3UKH, PUIHUECKON XUMUH, KPUCTATIOTpadhUH

OIIK-5: CnocoGeH oleHUBATH Pe3yJIbTATHI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX MCC/Ie10BAHMIL M 000CHOBBIBATH
co0CTBEHHBII BBIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATePHAJIOBEIeHUs U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1acTAX

3HaTb:

OIIK-5-31 ocHOBEI COBPEMCHHOT'O MAaTC€pHUAJIOBEACHU S, B TOM YUCJIC MECTOJAbI MOJTYICHUA U Knaccmbmcaumo MaTcpuaioB

IIK-6: Cnioco0eH Kk peanu3anuy NporpaMM BbICIIEro 06pa3oBaHus YPOBHS OaKaJaBpHaT B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTHU

3HaThb:

TIK-6-31 aneKTpOHHOE CTPOEHUE ATOMOB U MOJIEKYJI, TUIIBI XUMHUYECKUX CBsI3€il

OIIK-5: Cnoco6eH oleHUBATH Pe3yJIbTATHI HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX HCCIeT0BAHMIA M 000CHOBBIBATH
co0CTBEeHHbIi BHIOOP, CHCTEMATH3UPYS M 000011as1 JOCTHKEHUS B 00JIACTH MaTepHaJloBeeHUsl U TeXHOJIOTHU MATEPUAaJIoB,
CMEKHBIX 00J1aCTAX

YMmerb:

OIIK-5-Y2 ucnonp30BaTh (HU3MYCCKHUE IPUHIIMIIBI HA IPAKTHKE;

OIIK-5-Y1 HaxoauTp ¥ UCIIOJIB30BATh TEPMOJINHAMUYECKUE CTIPABOYHBIC JAHHbIE




YK-1: Cnoco6en OCyIIECTBJIATH KpHTH‘{eCKI/Iﬁ AHAJHU3 HOBBIX U CJIOKHBIX MHIKCHEPHBIX OﬁbeRTOB, mpoueccoB U CUCTEM B
MEXKIUCHUIIIMHAPHOM KOHTEKCTE, ﬂpOﬁJ’leMH])IX chyaunﬁ Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NPUMECHUTH
HauoboJ1ee NOAXOAAIINE U AKTyaJIbHbI€ ME€TOAbI U3 CYHICCTBYIOIIIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U HHHOBALITMOHHBIX ME€TOA0B, BblpaﬁaTblBaTb CTpaTeruro neiicTBUiA

YMmerb:

YK-1-¥Y1 pabotats ¢ pa3HBIMH THIIAMU KPUCTAUIMYECKUX PEIICTOK, B TOM YHCIIE C TAOIUYHBIMA JaHHBIMI

VYK-1-¥2 pemats TUIIOBBIC 331241, CBA3aHHBIC C OCHOBHBIMHU pa3/ieliaMy (H3HUKH

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHbBIE U (MJIH) HCCIEI0BaTEIbCKHE 32124, HA 0CHOBE (yHAaMEeHTAJBHBIX 3HAHUI
B 00J1aCcTH MaTepuaJIoBeICHUA U TEXHOJOTHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

YMmerb:

OIIK-1-Y1 cucteMaTu3npoBaTh MOJIydEHHBIE JaHHbIE U1l OLEHKU POU3BOACTBEHHBIX UJIM UCCIIEA0BATENbCKUX 33124

OIIK-1-Y2 npuMeHSITh OCHOBHBIE 0a30BbIe 3HAHHS B CMEKHBIX 00JIACTIX

ITK-6: Cnocoben k peaju3anuy NporpamMM BhIcIIero 00pa3oBaHusl yPOBHS 0aKajaBpuaT B 00/1aCTH MaTepHAJIOBeeHUs U
TEeXHOJIOTHH

Baagern:

TIK-6-B2 xoMIIIeKCOM TEXHUYECKUX MPOrpamMM AJisi 00paboTKu pe3ynbTaToB U3MEPEHU

[IK-6-B1 xommmiekcom OKCIICPUMCHTAJIbHBIX MECTOAOB OITPECACIICHUA (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX 1 MCXaHUYCCKUX CBOf/iCTB, B TOM 4HUCJIC
CaMOCTOSATECIIbHO TPOBOAUTE U3MEPCHUSA

YK-1: Crioco6eH ocylecTBIsAITh KPUTHYECKUH aHAJIM3 HOBBIX U CJIOKHBIX HHKEHEPHBIX 00bEKTOB, IPOLIECCOB M CUCTEM B
MEKIMCUHINIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCINEPUMEHTAJILHBIX METO0B MJIM HOBbIX M MHHOBALIMOHHBIX METO0B, BbIPA0ATHIBATh CTPATErHIO el CTBUIA

Baaaernb:

VYK-1-Bl meromamu KOPpEeKTHOW OLCHKH HOTPEIIHOCTEH MPU MPOBEACHUH (PH3HMYESCKOTO SKCIIEPUMEHTA

4. CTPYKTYPA U COJEPKXAHUE

Kog
3aHATHSA

HaumeHoBaHMe pa3iesioB U
TEeM /BHMJ 3aHATHS/

Cemectp
/ Kype

Yacos

DopmupyemMbie
HHIMKATOPBI
KOMIIeTeHIH

Jluteparypa
H 1.
pecypcsl

Ilpumeuyanne

KM

Boinoan
sieMble
padoTsI

Pa3nen 1. Pasnen 1.
Knaccudpuxanus
KOH/IEHCHPOBAHHBIX Cpell.
Tunwbi cBs3eii B
KpHCTAJLIaxX

1.1

Knaccugukanus
KOHJICHCUPOBAHHBIX
COCTOSIHUM HEOPTaHUYECKUX
BEIIIECTB IO TUITY
XUMHUYECKOU CBA3H U
aTOMHOM CTPYKTYpE.
Knaccugukanus
KOHJICHCUPOBAHHBIX (a3,
WOHHAs CBSA3b, KOBAJICHTHAS
CBSI3b, METAJUTMYECKAS CBS3b,
Ban-nep-Baanbcosa cBsi3b,
BOJIOpOHAS CBSI3b /JIex/

YK-1-¥1 OIIK
-5-31 IIK-6-31

J1.1

JI1.2J12.4J13.

1
92 56 97

1.2

W3yyenue u pacuér TUIIOB
cBsizelt B kpuctamax /IIp/

VK-1-V1 VK-1

-¥2 OIIK-5-31

OIIK-5-Y1 IIK
-6-31

JI1.2J13.1
J3.2
9192 56

KMI,K
M2

P1




1.3

Uzyyenune puznyeckux
OCHOB pa3JINYHbIX TUIIOB
XUMHYECKOU CBSI3H B
METaJUTUIECKUX U
HEMEeTaJTMYECKUX
MaTepuanax. ¥ CTAaHOBJICHUE
3aKOHOMEPHOCTEH CBSI3U
TUTIOB XUMHUYECKUX CBS3EH U
aTOMHOM CTPYKTYpOi
Mmarepuaios /Cp/

OIIK-5-31 IIK-
6-31

J1.1
JI1.2J12.4J13.
1
30236 07

Pa3nen 2. Pa3nen 2. Hauana
TepMOANHAMUKH,
TepMoANHAMHYECKHE
NOTEeHUHAJIbI M (PyHKIUM
COCTOSAHUSA

2.1

OO11ue cBeAeHMS.
Knaccugukanus BaxxHeHmmx
TUIIOB TEPMOTMHAMHYECKIX
CHUCTEM TI0 XapaKTepy ux
B3aMMOJICHCTBHS C
OKpY>KarolIei cpenoi.
TepMoanHamuueckue
HmapaMeTpsl, OOIIHe C
MexaHuKoii /Jlex/

OIIK-5-31
OIIK-5-32
OIIK-5-Y1

JI1.1J12.1
2.2
3397

2.2

TepMmoauHaMuueckue
BEJIMYHMHBI, CHCTEMBI,
nporuecchl. MexaHnueckas,
TEIUIOBAasl U BHYTPEHHSISI
sHeprus. [lepoe Hauano
TepMotuHaMuky. CBoOOTHAS
sHeprus ['enpmrosnbua.
DHTaJIbIMA. DHTPOIIHUS.
CBoOoHas sHeprus ['ndoca.
Temnepatypa. Bropoe
Hayvauo TePMOJIUHAMUKH.
Tperbe Hauano
TEPMOJIUHAMUKH. Y paBHEHUE
cocrosHus. CTaHAapTHI
TepMoguHaMuku. /JIex/

OIIK-5-31
OIIK-5-32
OIIK-5-Y1

JI1.1J12.1
2.2
93 97

23

N3ydyenune nauan
TEPMOTUHAMUKH,
TEPMOTUHAMUIECKIX
MOTEHIMATOB U QyHKIMH
cocrostaus /Cp/

OIIK-5-31

JI1.1J12.1
J12.2]713.1
323097

Pazpnen 3. Pazgen 3. O0mue
3aKOHOMEpPHOCTH (pa30BbIX
NnpeBpalieHnii B TBEPAOM
COCTOSTHAHU

3.1

3aTBepeBaHUE PACIIABOB.
TepMoauHaMKKa 3apOXKICHUS
(asz. Kpucrannuzanus uz
HEPECHIIEHHOTO PacTBOPA.
Kuneruka npouecca
KpucTauin3auuud. AToOMHas
TeopHst pocTa u Gpopma
KpUCTaIIOB. ATOMHBIE
MEXaHHU3MBI pocTa
KpUCTaJUIUTOB. /Jlew/

OIIK-5-31

JI1.1J12.1
JI2.2]13.1
324 3596 97




32

Kpucrannuzanus cruiaBos.
OcobeHHOCTH
KPUCTAJUIN3aLUH CIUIaBOB.
KonuenTpanuonsoe
nepeoxnaxaenue. Ctpoenne
CIIUTKA. DBTEKTHYECKas
KpucTaunzauua. Meroapl
BBIpAIIUBaHUS
MOHOKPHCTAJIJIOB.
3aTBepeBaHUE PACILIABOB
pu OONBIINX
MEePeOXTKICHUAX.
[Iponeccrr

amopduzanuu. /Jlex/

OIIK-5-31
OIIK-5-32

J1.1
JI1.2J12.1
J12.2]13.1
3536 07

33

®a30BbIe PABHOBECHS.
OO61ue nousTHs o azax u
(ha30BBIX PaBHOBECHUSX.
IMpasuio das.
TepmoanHamMuyeckue
CTUMYJIBI (a30BBIX
MpeBpalieHui. Y CIOBUS U
KpUTEpUH CTaOMIBHOCTH (ha3
B crutaBax. /Cp/

OIIK-5-31

JI1.1J12.1
2.2
84 56 37

34

Wzydenue o0mmx
3aKOHOMepHOCTeH (pa3oBBIX
MIpeBpalieHui B TBEPIOM
COCTOSIHWU: 3aTBEpJICBaHNE
pacIuiaBoB U
KpHCTaJIN3aLus

crutaBos. /IIp/

OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2 IIK
-6-31 IIK-6-B2

JI1.1J12.4
91 9556

KM3

P1

Pa3nen 4. Pa3nen 4.
TepMoIuHAMHMKA H
ATOMHBIE€ ME€XaHHU3MBbI
MPOLECCOB YNOPSIA0YEHHUS B
cILIaBax

4.1

[Tapamerpsl,
XapaKTepHU3yoLye
YIOPSIIOYEHIE aTOMOB B
craBax. CBEpXCTPYKTYpHI B
TBEPABIX pacTBOPAX
3aMeIICHUS U BHEIPEHHUS.
TepMoauHaMuuecKas TEOpUs
yropsiaoueHus ((ha3zoBbIX
nepexonos II pona).
CraTucruyeckas Teopust
YHOPSAOYEHHS.
KBasuxumudeckast TpakToBKa
OymokHero mopsiika. /JIex/

OIIK-5-31
OIIK-5-32

J1.1
JI1.2J12.1
JI2.2]13.1

97

4.2

W3y4yeHue 3akoHOMEpHOCTEN
U MEXaHU3MOB 00pa30BaHUSL
TBEP/bIX PACTBOPOB 110 3HAKY
sHepruu cmenteHus /I1p/

VYK-1-¥1 VK-1
-Y2 VK-1-Bl
OIIK-5-31
OIIK-5-Y2 IIK
-6-B1 IIK-6-B2

J1.1
JI1.2712.2
3136

KMS5

P1

4.3

OBTeKTHYeCKas
kpuctawmzanus. /Cp/

OIIK-5-31

J1.1
JI1.2J12.1
J12.2]13.1

56 07

44

MeTomb! BEIpaIUBaHHS
MOHOKpHcTaioB /Cp/

OIIK-5-31

J1.1
JI1.2712.2
J2.3
J12.4]13.1
326 97




4.5

3aTBep/eBaHUE PACIIaBOB
TpU OOJTBIITHX
MePEOXTAKICHIUSIX.
[Ipoueccer

amopduzauuu /Cp/

OIIK-5-31

J1.1
JI1.2J12.2
J2.3
J12.4J13.1
36 37

Paznen 5. Paznea 5.
TepMmoauHaMuka u
aTOMHbIE€ MeXaHHU3MbI
MpoLeccoB pacnajaa
nepechbIeHHBIX TBEPABIX
pacTBOpoOB

5.1

MexaHU3MBI (ha30BBIX
npeBpamienuit. O6mue
Mpe/ICTaBIEHHUS.
Krnaccudukarms dpa3oBsix
MpeBpalieHuii B TBEPIOM
coctosiHuu. Poib ynpyroit u
Mex(}a3HOH TOBEPXHOCTHOM
sHepruu B OII.
besnuddysnonsie
npespaiieHus /Jlex/

OIIK-5-31
OIIK-5-32

J1.1
JI1.2712.2
2.3
J12.4]13.1
3536 07

52

JuddysuonHbie
npeBparieHus. Barsin B

npouioe. ANIoTpONHYECKUE
IpeBpaleHus..

Juddysnonnsre
npespamnieHus /Jlex/

OIIK-5-31
OIIK-5-32

J1.1
JI1.2712.4
JI2.5]13.1
3556 37

53

W3y4yeHue 3akoHOMEpHOCTER
U MEeXaHU3MOB T Py3un u

TG PY3UOHHBIX
npespamenuit. /Ip/

VK-1-V2 VK-1

-B1 OIIK-5-31

OIIK-5-Y1 IIK
-6-B2

JI1.1J12.5J13.

1
91 9556

KM4

P1

54

Pacnian nepechlieHHbIX
TBEPABIX PACTBOPOB.
CnuHoJaneHbIN pacna.
Pacnan no mexanuzmy
o0pa3oBaHUs U pocTa
3apozpiieii. Ctaguu pacnana
MIEPECHIILEHHOTO TBEPAOTO
pactBopa. TepmoanHamuka
MOCIe0BAaTENbHOCTH
BBIJIEJIEHUS] IPOMEXYTOUHBIX
Y CTa0WIBHBIX (a3.
Koarynsauus Beiaenexuil.
MeracTtaOuiibHOE 1
nabmiIpHOE cocTosHue. Pois
Ne(eKTOB PEIIETKH B
mpolieccax pacrnajia TBEpAOro
pactBopa. Bo3spar npu
(mmocne) crapenus. OTmyck
craneit. /Jlex/

OIIK-5-31
OIIK-5-32
OIIK-5-Y1

Jd1.1
JI1.2]12.4
JI2.5J13.1
95906 97

5.5

Pounb nedexros pemeTku B
nporeccax pacnaja TBEpAOro
pactBopa. Bo3spar npu
(mocne) crapenust. OTmyck
craineit. /Cp/

OIIK-5-31

J1.1
JI1.2]12.4
JI2.5]13.1
3536 07

Pa3gen 6. Paznen 6.
TepmoaguHaMuKa
MAapPTeHCUTHBIX
npeBpaleHnii




6.1 Bbe3znuddysnonnsie 1 2 OIIK-5-31 J1.1
MIpEBpALCHUS. OIIK-5-32 JI1.2J12.4J13.
MaprencuTtHoe 1
npespamienue. OcobeHHoCTH. 35937
Kpucrannorpaduueckas
TEOPHsI MapTEHCUTHBIX
MpEeBpaIICHUN B CTAJISX.
Mopdomnorust u
CyOCTpYKTYpa MapTEHCHTHBIX
KPUCTAJUIOB B cTasX. /JIex/
6.2 BnusiHue skcTpeManbHbIX 1 3 VK-1-B1 OIIK- JI1.1J12.3 P2,P1
BO3JEHCTBUI Ha CTPYKTYPY 5-31 OIIK-5- 2.4
MatepuaioB. Jlokmas V2 I1IK-6-B1 2152 D5
pedepaToB Ha BHIOpaHHYIO IK-6-B2
temy. /Tlp/
6.3 [IpeBparenus B TUTaHE U 1 3 OIIK-5-31 J1.1
TBEPIBIX PacTBOpax Ha ero JI1.2J12.4J13.
OCHOBE, 00pa30BaHME OMera- 1
tazer /Cp/ 2507
6.4 MapreHcuTHbIE 1 3 OIIK-5-31 J1.1
MIPEBpALICHUS B JI1.2J12.4J13.
MPOMEXYTOUHBIX (azax /Cp/ 1
9507
6.5 [IpeBparenne B MapTeHCHUTE 1 3 OIIK-5-31 J.1
npu otirycke ctamu /Cp/ JI1.2J12.4J13.
1
9507
6.6 IMonroroBka pedepara Ha 1 7 OIIK-1-31 J1.1 P2
BeIOpaHHYI0 Temy /Cp/ OIIK-1-Y1 JI1.2J12.1
OIIK-1-Y2 JI2.2 J12.3
OIIK-5-31 2.4
OIIK-5-32 JI2.5713.1
J3.2
212233 54
95026 37
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TeCT, KOJJIOKBUYM, IK3aMeH M T.I1), BONPOCHI A5
CaMOCTOSITeJIbLHON NOATOTOBKH
Kon KonTponsHoe r][/]l;o}ffﬂeMHe B
KM MepONpHSITHE ZMKATOPBL OTIPOCHI JJIs TIOATOTOBKH
KOMITETEHITHIA
KM1 Tect B cucreme OIIK-5-31;0I1K-5-  |Ilepen Hauaiom TecTa MOBTOPUTH THIIBI PEIIETOK U THITBI XUMUYECKUX
LMS Canvas 32;VK-1-Y1;IIK-6- |cBs3eit
"OcHOBBI 31
kpuctammtorpadpuu. X
AMHUYECKas CBSI3b
SHEPTHS
Mapenynra"
KM2 Konrponbnas OIIK-5-Y2;VK-1- Uro Takoe sHeprust Mazgenynra?
pabota "Pacuer V1;YK-1-Y2;0I1K-5 | Kakue BeruuHbI BXOJAT B (OpMyITy pacueTa sHepriun MasenyHra?
JHEPIUH -v1 Omin4ne ycTOHYMBOIO U HEYCTOMYUBOIO XUMUUECKOTO COCTOSHUSA?
Mapenynra"
KM3 Tect B cucteme OIIK-5-32;0IIK-5-  |Yro Takoe KpucTaIn3anus?
LMS Canvas 31;I1K-6-31 ®dazoBsrii iepexos 1 u 2 poga?
"Kpucrannuzanus" ['omoreHHas u reTeporeHHas KpuCTauIn3aus?
Kakue BemnauHBI BXOIAT B ypaBHeHHe Koamaroposa?
Kaxue nomymenus ectb B Teopuu Konmaroposa?
KM4 Tect B cucreme OIIK-5-31;0TIK-5-  |Yro Takoe muddy3ust B TBEPIbIX Teaax?

LMS Canvas
"Tudpysus s

TBepAbIX Tenax"

32;011K-5-V2;VK-1
-V 1;TIK-6-31

Tumsr tuddyznn?

Mexanusmbl 1updy3nn?

Kaxue BenmuuHbI BXOIST B 3aKOH AppeHuyca?
Yro onuckIBaeT NepBblii U BTOpoii 3akoH Duka?




KMS5 Tect B cucteme OIIK-5-31;0I0K-5- | Yro Takoe ¢a3za?

LMS Canvas 32;0I1K-5-Y2 Uro Takoe sHeprusi cMeneHus?
"OHeprus cMemeHus Uro Takoe paccioenue?
cucrtem" Uro Takoe ymnopsipoueHue?

5.2. Tlepedenn pa6oT, BbINoIHsAeMbIX N0 AucuumnHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemblie
Kon HasBanue
WH/IUKaTOPBI ConeprxaHue paboThI
paboTel paboTsl .
KOMITETEHITHH
P1 [Ipakruueckoe OIIK-5-31;0I1K-5-
3aHATHE 32;0I1K-5-Y2;0I1K-
1-31;0I1K-1-Y2;YK
-1-Y1;VK-1-Y2; VK-
1-B1;IIK-6-31;11IK-6
-B1;I1IK-6-B2
P2 Pedepar OIIK-5-31;0I1K-5-

32;IIK-6-31;0I1K-1- | [Ipumeps! TeM pedepaTos:
¥2;0IIK-1-Y1;0IIK
-1-31 ITonydenue THTaHOBBIX UMILTAaHTOB MeTooM PKVII

[IpumeHeHNE YIIepOJHBIX BOJIOKOH JUIS apMHUPOBAHUS OeTOHA
IIpuMeHeHne MeXaHOAKTHBALUH VIS OJTy4eHHEe aMOP(HOTO COCTOSIHUS
[Tony4yenne HanomneHOK meHok cucrembl ND-FE-B

Martepuansl ¢ 3pGEKTOM TaMITH QOPMBI [T METUIIHHBI

IIpouecchl KpUCTaUIM3aIUK TPU TOTYYeHNE aTFOMHUHUEBBIX CILIABOB
meronoM SLM

MynbTH(hEppONKH - TEPCIEKTHBHBIC MaTePHalIbl B MEKPO3JIEKTPOHHUKH
IIpomecch! kpuCTaIIN3AIMY IPH TOJTyIeHHE THTAHOBBIX CIIABOB
meronoM SLM

ITponeccr! KpucTaaIUM3aluy Opu nojlydeHue cruiaBos cuctemMsl Co-Cr-
Mo meronom SLM

ITomy4yeHue HaHOYACTHI U3 MAKPOCKOITMYECKUX MATEPHUAIIOB ITyTEM
JUCTIEPTUPOBAHUS

OCHOBEHI TIpoLiecca KPUCTATM3AIINH HAHOYACTHI] OKCH/IA JKeJle3a
IIpoueccr nuddy3un B mporieccax BOCCTAHOBICHHUS METAIIOB
IIpouecchl 3apopieo0pa3oBaHys BIUAIONIME HA MOP(OIOTUS YaCTHUI]
OKCHUJIOB JKelle3a.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OK3aMeH COCTOMT U3 JBYX YaCTEH: TPeX TEOPETUUECKUX BOIPOCOB M 2 33/1a4.
[IpaBuIBHBINA OTBET HA 3 TEOPETUYECKHUX BOIIPOCA OLIEHHBAeTCs B 1 Oain
Kasknast 3aaua onenuBaercs B 2 6aia.

5.4. MeToauka OueHKH OCBOEHUS AUCHMILIMHBI (Moayis, npakTuku. HUP)

ITo xypcy mpemycMOTpEeH K3aMeH ¢ olleHKoi. OIeHKa Ha 9K3aMeHe TPOCTABIIAETCS ¢ YUETOM OIICHOK TEKYIIIero KOHTPOJIS
(pe3ynbTaToB KOHTPOJIHHOM paboThI, OIIEHOK, MOTYYCHHBIX Ha MPAKTHUECKUX 3aHATHIX ), HO HA OCHOBAHUH OIICHKU OTBETOB Ha
BOTIPOCHI, CPOPMYITHPOBAHHBIE B OK3aMEHAIIMOHHOM OHJIETE, a TAKOKE 3aaBaeMble B MO X0y YK3aMeHa.

O1leHKa «OTIUYHO»

— 00y4aIONIMICS MOKa3hIBACT TITyOOKHE, HCUEPIIHIBAIOIINE 3HAHUS B 00beMe IPOUICHHON POTPaMMBI, YBEPEHHO IEHCTBYET MO
MIPUMEHEHUIO TTOJTyIeHHBIX 3HAaHUH Ha MPAKTUKE, TPaMOTHO M JIOTUYECKH CTPOWHO M3JIaracT MaTepuall Py OTBETE, yMEET
(hopMyIHPOBATH BBIBOJIBI M3 U3JI0KEHHOIO TEOPETUUECKOTO MaTepralia, 3HACT JOMOIHUTEIFHO PEKOMEHIOBAHHYIO JIUTEPATYPY.
OI11eHKa «XOPOIIO»

— 00Y4aIONIHICS MMOKAa3hIBACT TBEPIBIC M JOCTATOYHO MOJTHBIC 3HAHUS B 00beMe MPOHICHHON POrPaMMEI, JOITYCKaeT
HE3HAYUTEIbHBIE OMTMOKH MPH OCBEIIEHUH 33JaHHBIX BOIPOCOB, MPABUIIBHO JEWCTBYET MO MPUMEHEHHIO 3HAHWI Ha MPAKTHKE,
YETKO M3J1aracT MaTepHall.

OI1eHKa «YITOBJICTBOPUTEIHLHOY

— 00yJaroNIMICS MOKAa3hIBACT 3HAHUS B 00beMe MIPOIICHHON MPOTPaMMBbl, OTBETHI U3JIaraeT XOTs U ¢ OIHOKaMH, HO YBEPEHHO
MCIIPABIISIEMBIMU MTOCTIC JOMOIHUATEIBHBIX U HABOASAIIMX BOIIPOCOB, IPABIIIBHO ACHCTBYET M0 MPUMEHECHHIO 3HAHUI HA [IPAKTHKE.
OI11eHKa «HEYIOBJIETBOPUTETHHOY

— 00y4aronuics OIMycKaeT rpyoble OIMMOKA B OTBETE, HE MOHUMAET CYITHOCTH U3J1araeéMoro BOIpoca, He yMeeT IPUMEHSTh
3HAHUS Ha PAKTHKE, Ja€T HEMOIHbIE WIIK HEKOPPEKTHBIC OTBETHI HA TOTIOJIHUTENBHBIE U HABOISIINE BOIPOCHI.

O1leHKa «HESIBKAY

— 00yJaIoNIMICS Ha SK3aMeH HE SIBHIICS.

6. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEpaTYpa




ABTOpBI, COCTaBUTEIH 3arnasue Bubanoreka W3naTenbcTBO, roj
JI1.1 | Tomunun B. ., Dusnueckoe OnexrpoHHas GHOIMOTEKA KpacHosipck: Cubupckuit
Tomununa H. I1., MatepuaioBeneHue. B 2 (benepanbHbIi YHUBEPCUTET
baxtuna B. A. qacTsax: ydeOHOe mocoone (CDY), 2012
JI1.2 | Ymanckuii f1. C., du3nka MeTamioB. ATOMHOE Bubmuorexa MUCuC M.: Aromuzpaart, 1978
Ckaxos 10O. A. CTPOEHHUE METAJIIOB U CILJIABOB:
Y4eOHHUK IS CTYII. BY30B CIICII.
-®u3uka MeTauIIoB
6.1.2. Jlono/HUTEIbLHAS JIATEPATYPa
ABTOPEBI, COCTABUTEITH 3ariaBue bubnmorteka W3narenbcTBO, rox
JI2.1 | XauatypsiH A. T Teopust (ha3zoBbIX DnexkrpoHHas OubIMOTEKA Mocksa: Hayxka, 1974
MPEBpAICHUI U CTPYKTypa
TBEPABIX Pac-TBOPOB!
MoOHOTpadust
JI2.2 | Cumnaii 4. T. Teopust $a3oBbIX MEPEXOIOB: DnexrpoHHas OUOIUOTEKA Mocksa: Hayxka, 1980
CTPOTHUE PE3yITBTATHI
J12.3 | dpsixonosa H. IT., Kpucramnorpadus, bubimorexa MUCuC M.: Yueba, 1988
Pacropryes JI. H., peHTreHorpadus, AMeKTpOHHAS
Crkaxos 0. A, CkakoB | MHKpOCKOIIHS U (PU3UKa
10. A Mertaos: Pazn.:
Kpucramnoxnmus, aToMHO-
KpUCTAJUTNIECKast CTPYKTypa
(haz MeTaITMYECKUX CUCTEM:
VY4eb. mocobue JJis MpaxT.
3aHATHH U1 cTyq. cren. 11.04,
11.05,11.07
JI2.4 | Ckaxos 1O. A. Du3MKa KOHASHCUPOBAHHBIX Bubnmuorexka MUCuC M.: Yyeba, 2001
cpen: Pazn.: AtomHOE
CTPOCHHE METAJIOB U CIUIABOB:
Yueb. mocobue Ast MpaxT.
3anatuid ctya. cnei. 07090.00
n Hampasi. 5104.03 u 5104.11
JI2.5 |Boxmretin b. C., Juddys3ust aTOMOB ¥ HOHOB B bubiaroreka MUCuC M.: Uzg-Bo MUCuC, 2005
Spocnasues A. b. TBEPABIX TENAX
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmorexa WznarenscTBo, o
JI3.1 | Sromkun 1O. /1., AroMHOE cTpoeHue (a3. DnekrpoHHas ONOINOTEKA M.: Yueba, 2007
Ceupumosa T. A. Kpucrannoxumus TBepabix
PacTBOPOB U MPOMEKYTOYHBIX
(da3. Ctpykrypa aMOppHBIX,
KBa3UKPUCTATHICCKUAX 1
HAHOKPHUCTAJUTHYCCKIX
MaTepuajIoB: Kypc JICKIHA JUIs
cTyn. cren. - 'Ousuka
Mmeraynos' 1 'Hanomatepuansr
JI3.2 | CkakoB IO. A., Pu3rKa KOHAEHCHPOBAHHOTO Bubmuorexa MUCuC M.: Yueba, 2000
Uupuxos H. B., cocrosinusi: CripaBoyHbIC
Sroaxun 1O. 1., MaTepuabl JJs CTy. CIEll.
Ceupunosa T. A. 0708, 0709, 510.403, 510411
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 |Kypc "Teopus da3 u ha3oBsix mpeBpalieHuit" https://lms.misis.ru/courses/3992
MockoBckuii ['ocynapcTBeHHBIN Y HUBEPCUTET UM. http://cryst.geol.msu.ru/courses/crchem/part1.pdf
M.B. JlomoHocoBa / ['eonornveckuii pakyabTeT
32 | B.C. Ypycos, H.H. Epemun KPUCTAJUIOXMMUA

(xpatkuiikypc) Yacts 1.

M3narenbctBo MockoBckoro yHusepcurera 2004




MunucTepcTBO 00pa3zoBaHus U Hayku Poccuiickoit https://study.urfu.ru/Aid/Publication/11957/1/Nikolaev_Loyko.pdf
Oenepannu GI'AOY BIIO «YpdY umeHu nepBoro
IIpesunenta Poccun b.H. Enpiiuna

33 | I.II. Huxonaes, A.D. Jloiiko TEXHUYECKASA
TEPMOANHAMUK A

Y4eOHOe IIeKTPOHHOE TEKCTOBOE U3IaHUEC

Yp@YV, 2013 EKATEPUHBYPI'

4 OOmue 3akOHOMEPHOCTH (ha30BBIX MPEBPAIICHIH B https://www.ktovdome.ru/teoriya_termicheskoy obrabotki materi
TBEPJIOM COCTOSTHHU alov/355/80/
Honent KO® ®TU TIIV, k.¢pu3s.-mar.u Kympekosa https://portal.tpu.ru/SHARED/e/EIKUPREKOVA/Teaching/Tab1/
E.N. Tab/111.pdf

35 |Jlexuus 11.dDa30Bble 1uarpaMmsl: pa3BUTHE
MUKpPOCTPYKTYPHI U YIIPaBJICHUE MEXAHUYECKUMU

CBOlicTBaMHU
36 B.U. Kanyctin — MatepuanoBeieHHe 1 TEXHOJIOTUH https://stu.dr.ef.com/_’; 50236/tehnika/materialovedenie_i_tehnologii
aneKkTpoHuku. 2014 _elektroniki
Ousnueckoe MarepuanoBenenne, Tom 2, OCHOBBI https://obuchalka.org/2015040983986/fizicheskoe-
D7 |martepuanoBenenus, Kamun B.A., 2007 materialovedenie-tom-2-osnovi-materialovedeniya-kalin-b-a-
2007.html
6.3 IlepeueHnb MPOrpaMMHOTO 0DecedeHUst
1 JInuensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr

1.2 |LMS Canvas

I1.3 | Microsoft Office

1.4 |[ESETNOD32 Antivirus

6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOodecCHOHAILHBIX 023 JaHHBIX

nui ni ITonHOTEKCTOBBIE POCCHIICKME HAyYHBIE KYPHAJIbl U CTaThH:

n2 |Ul.1 — Hayunas snekrponnas oubnanoreka eLIBRARY https://elibrary.ru/

3 ui.2 — TlomHOTEKCTOBBIC [ETOBBIC MyOIMKALUN WH()OPMATEHTCTB M MPECCHI MO 53 0TpaciisiMm
https://polpred.com/news

n4 |12 MHuoctpannsie 6a3bl ganubix (noctyn ¢ [P agpeco MUCuC):

ns |n2.1 — aHanuTH4eckas 6asa (uHmekcwl nutupoBaHust) Web of Science https://apps.webofknowledge.com

ne |[(MN2.2 — aHanuTHYecKas 0a3za (MHAEKCH IUTHpoBaHMsA) Scopus https://www.scopus.com/

n7 |N2.3 — Haykomerpudeckas cucrtema InCites https://apps.webofknowledge.com

nug |nN24 — Hay4JHBIe KypHaIbl n3narenbctBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. Hasuauenune OcHarexnne

b-416 VY4eOHBII KOMIUIEKC IO CTPYKTYPHOH |TMPOEKTOp;  DKpaH;  MapkepHas  JOCKa,  KOMITBIOTEp
JWaTHOCTHKE ¥  MaTepHajoBequecKol | mpemonaBaTtenst; mukpockom Carl Zeiss Axio Scope Al,
9KCIIEPTU3€ HEOPraHUYECKUX MAaTepHaloB | KOMIOBIOTEPHBIM Kiacc Ha 12 KOMIBIOTEPOB, KOMILIEKT
METOAAMHU ONTHYECKOH MUKPOCKOIIMH: y4eOHoI Mebenn

Bb-429 VY4eOHBI KOMIUIEKC 110 HCCIEIOBAHMIO | IPOCKTOP; MyJIbTHMEAWiHAs JIOCKa; MapKepHas JI0CKa,
¢du3nYecKX CBOMCTBM ¥ SKCHEPTH3E | JOKYyMEHT-KaMepa; KOMIBIOTEPHBIH KIacc Ha 6 CTyAEHTOB U
MaTepuajoB C OCOOBIMH (U3WYeCKHMH | mperofgaBaTendst (7  KOMIIBIOTEPOB);  YCTAHOBKA IS
cBOifcTBaMH: H3MEPEHUs] MATHUTHBIX XapakKTepHCTUK; YCTAHOBKA IS
ompezaeneHuss TOTeph Ha mepeMarHnyuBanne MK-40;
MarHuTHou3MepurenbHass ycraHoBka MK-33; crenny mis

HN3MEPEHUS YAETBHOTO 3JIEKTPOCONIPOTHBIICHHS;
JMIIaTOMETp; TBEPAOMETp 10 PokBely; KOMIUIEKT ydeOHOU
Mebenn

YuranbHbIl 3a1 KOMIUIEKT yueOHOi Mmebenmun Ha 50 pabounmx Mecr,

JIEKTPOHHBIX PECYPCOB KOMITBIOTEpPBl € MOAKIIOUEHHEeM K cetd «MHTepHET» U
JOCTYIIOM B HIIEKTPOHHYIO nH(pOPMAITHOHHO-

00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETa

8. METOJAUYECKHE YKA3AHUSA J1JI51 OBYYAIOIIUXCA

JlekunoHHBIE 3aHATHUS HalleNEHbI Ha YIIyOIE€HHOE U3ydeHHe CTyAeHTaMU 0a30BbIX, (DyHIaMEHTalIbHBIX BOIpocoB «Teopus das u
(ha30BbIX MPEBPALLCHUID).

ITpu nmpoBeneHNH 00yIEHUS PEeyCMaTPHBAIOTCS IIPAKTHYECKIE 3aHATHA 10 Pa3IMIHBIM pa3jelaM Kypca, a TakKe
caMoCTOsITeIbHAs paboTa, B TOM 4YHCIE B (hOPME CaMOCTOATEIFHOTO YITYOIEHHOTO H3YdeHNUsI OTAENBHBIX Pa3AenoB Kypca U




CaMOCTOSTEIbHOIO PELICHUS 3a/1a4 110 PAa3IUYHBIM pa3jenaM Kypca.
ITpoBeneHKe ayIUTOPHBIX 3aHATUH MpeTycMaTPHBAET UCIIOIb30BAaHUE B YUEOHOM KypCce aKTHBHBIX U MHTEPAKTUBHBIX TEXHOIOTHA:
- IPOBEICHHE JICKITHH C UCITOJIH30BaHNEM MHTEPAKTHBHBIX M MYJIBTHMEIMHHBIX TEXHOJIOTHH (TIpe3eHTanms B popmate MS
PowerPoint);

- UCTIONIB30BaHME NIPU MIPOBEICHUH 3aHATUH CHEUaTU3UPOBAHHON ayIuTOpuH - GU3HUECKOit 1a00PaTOPUH, C BO3SMOXKHOCTBIO
HPOBE/ICHNS 3aHATHH B HHTEPAKTUBHOHN (opme;

- NCTIONIF30BaHKE TIPH TIPOBEIICHUH 3aHATHI aKTUBHBIX (popM 00ydeHNs — yIEOHBIX BUACOMATEPHATIOB H KOMITBIOTEPHBIX
TPEHAXKEPOB.

JlMcuuIIMHa OTHOCUTCS K OCHOBOIIOJIATAIOLINM U TPEOYeT onpeenéHHOro 00beMa CaMOCTOSATENbHOH paboThI.

OTnenbHBIE yaeOHbBIE BOIPOCH BRIHOCATCS HA CAMOCTOSATEIBHYIO TPOPabO0TKY M KOHTPOIUPYIOTCS MTOCPEICTBOM TEKYIIEH
aTTecTauuu. [Ipu 3TOM OpraHu3yrOTCs IPYNIOBbIE U UHIUBUAYaJIbHbIE KOHCYIbTALIUY.

KadecTBeHHOE OCBOEHUE NUCIUILIMHBI BO3MOXKHO TOJIBKO MIPU CUCTEMAaTHUYECKOH CaMOCTOATENbHON paboTe, 4To MOAdEePKUBACTCS
CHCTEMOM TEeKyIeH 1 pyOexKHOH aTTeCTaIuu.

B cBs31 ¢ HCHIONTB30BaHIE BO BpeMs 3aHATHI MyTbTHMEINIHHBIX TEXHOJIOTHI IS TPOBECHNS JISKINOHHBIX 3aHATHH TpeOyeTcs
CIELUAIN3UPOBaHHAs MYJIbTUMEANNHAS ayqUTOPUS C BO3MOXKHOCTBIO II0Ka3a BUJEOMATEPUANIOB C ayJAUO COIIPOBOKACHUEM U
JOCTYyIoM K ceTd IHTEepHeT.




