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IK3aMeH 7 cemectp - 0,5 yaca;

Mockga 2024



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K C C
! eSS Bnageney CepebpsaHHukoB C.C. T
Hpeno JaBaTelb * Mol Waertuduratop  R[7593b58d-5erebriannikss-1e9481 Cepe6p;1HHHKOB

COI'TACOBAHO:
PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
IIPOTPAMMBI [T — RObac9dac-KholodnyD5-6393810 J.C. XonoaHpli

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»
Ceefenua o Bragensue L3N M3

3aBeyrOLIHI BBIITYCKAFOLICH LY e CriaBancKin A3, .
kadenpoi - Mot ¢ Waerngmwatop |RO9D3bJab-SlavinskyAZ-c085214 A.3. CnaBuHCKUHI

X a ik,




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Henbr ocBoeHusi AMCHUNIMHBI. [lenpi0 M3ydeHHS AMCLUMIUIMHBI ABIsIETCS (HOPMHUPOBAHHE Y

CTYJICHTOB CHUCTEMHBIX 3HAaHUW MPOILIECCOB U SIBJICHUM, MPOUCXOASAINIMX B MAarHUTHBIX Marepuaiax,

UCIOJNIB3YIOIINXCS TP CO3JaHUH U3/I€TUI 3JIEKTPOTEXHUKH, SHEPTETUKHU U 3JIEKTPOHUKH.

33[[3‘11/1 AUCHHUIIIMHBI

- U3YUCHHUC (1)I/I3I/IKO-MaTCMaTI/I‘ICCKI/IX MO,I[GJ'ICfI, TPAKTYIOIIUX (1)I/I3I/I‘ICCKI/I6 IIPOLECChI U SABJICHUA,
Ha6JHOI[aeMBIe B MAarHuTHLBIX MaT€prajiax B 3aBUCUMOCTHU OT UX COCTaBa, CTPYKTYPHI, CBOICTB B
MAaCCHUBHOM, IINICHOYHOM, aMOpq)HOM 1 HAHOKPUCTAJUIMICCKOM COCTOSAHUU;;

- HAYYUTb aHAJIM3UPOBATDH, PACCYUTLIBATb U OKCIICPUMCHTAJILHO UCCIICA0OBATH OCHOBHBLIC
(1)PI3HLICCKI/IC SABJICHUS B MAarHUTHBIX MaT€puajiax IIpyu PasiIndHbIX BHCITHUX BO3I[€I\/'ICTBI/I$IX

(37EKTPUUECKOTO M MATHUTHOTO IOJIEH, TEMIIEPATYPBI, U JIP.);

- HAYYUTHh OICHHUBATD MMApaMETPhbl MarHUTHBIX CTPYKTYP HHXKXCHCPHBIMU U HAYYHBIMU METOJaMU C
HCIIOJIb30BAHUEM COBPCMCHHBIX I/IH(bOpMaL[I/IOHHbIX TGXHOHOFHﬁ;

- O3HaKOMHTE CO COBpPEMEHHBIM ME€TOAaMU UCCICIOBAHUA PAANOYAaCTOTHBIX IIapaMETPOB U
MarHUTHBIX CBOMCTB MaTcpHraioB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi:

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-2 Cniocoben
y4acTBOBaTh B IPOBEJCHUN
UCCJIEIOBAHUI MaTEpUAIIOB
JIEKTPOHHON TEXHUKH,
MHKPO- ¥ HAHODJIEKTPOHUKHU

N-1nk-2 JemoHCcTpupyet
3HAHMS METOJI0B KOHTPOJIS
apamMeTpoB MaTEepHAIOB

3J'IeKTp0HH0171 TCXHUKH, MUKPO-

M HAaHOJJICKTPOHUKHU

3HATh:
- MaTepualibl, MPUMEHSICMbIC B
HIIEKTPOTEXHUKE U PATAUOIICKTPOHHUKE, UX
KJIacCU(UKALUIO M MAPKUPOBKY.

YMETB:

- IPOBOAUTH JUATHOCTUKY MarHUTHBIX
MaTepuanioB, MATHUTHBIE U
JIUDJIEKTPUYECKUE CBOM-BA;

- IPUMEHSTH MOITYYEHHYIO HH(OPMaLIUIO
IIPU UCIIOJIb30BAHUU MarHUTHBIX
JJIEMEHTOB B M3JCIINAX.

TIK-2 Cnocoben
y4acTBOBaTh B IPOBEACHUH
MCCIIEIOBAHUI MAaTEpHUAIIOB
3JIEKTPOHHOU TEXHUKH,
MI/IKpO- nu H&HOBJ’ICKTPOHI/IKI/I

N I-2rk-2 O0nagaeT 3HaHUSIMHI

0 CTPYKTYpe U (HhU3HKO-
XUMHUYECKHX CBOMCTBAX
MaTepUAJIOB 3JIEKTPOHHOMN
TEXHUKH, MUKPO- 1
HaHODJIEKTPOHUKHU

3HATH:
- OCHOBHbIE HCTOYHHUKH Hay4HO-
TEXHUYECKOH MH(OpMAIMK IO MaTrHUTHBIM
MaTepuaiaM B 3JIEKTPOTEXHHUKE;

- MaTepHalbl, IPUMEHsSIEMbIC B
AIIEKTPOTEXHUKE U PATUOITEKTPOHUKE, UX
KJIacCU(UKALMIO U MAPKUPOBKY.

YMETB:
- TEOPETUYECKU aHATN3UPOBATh,
pPacCUUTBIBATh M SKCIIEPUMEHTATBHO
HCCJIEI0BATh OCHOBHBIE (DM3UYECKUE
SIBJICHHUS] B MATHUTHBIX MaTepHasiax mpu
paBJ'II/I'-IHI)IX BHCIITHUX BOSﬂGﬁCTBHﬂX.

ITK-2 Criocoben
y4acTBOBaTh B IPOBEACHUU
HCCIIEIOBAHUI MAaTEpHUAIIOB
3JIEKTPOHHOU TEXHUKH,

NJ1-3nk-2 JlemoncTpupyer
3HaHUS 0 PU3UUECKUX U
MAaTEMATUUYCCKUX MOACIIAX
SIBJICHUH U NIPOLIECCOB,

3HaThb.

- OCHOBHBIC HICTOYHUKH HAYYHO-
TEXHHUYSCKOMN I/IH(I)OpMaL[I/II/I 10 MAarHUTHbBIM
MarcepurajiaM B DJICKTPOTEXHUKE.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MHUKPO- U HAHOJJICKTPOHUKHU

IIPOTEKAIOIUX B MaTepHaax
AJIIEKTPOHHOU TEXHUKHU, MUKPO-
Y HAaHODJIEKTPOHUKNU

[IK-3 Cniocoben
y4acTBOBATh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

NJ1-1nk-3 3HaeT 6a30BbIE
TEXHOJIOTHYECKHE TIPOLIECCHI
HN3TOTOBJICHUA MaTepI/IaJIOB
DIIEKTPOHHON TEXHUKH, MUKPO-
Y HAHOBJICKTPOHHUKH

3HaTh:

- TEXHOJIOTHIO U3rOTOBJIEHUS
(beppOMarHUTHBIX CIJIABOB U OKCHJIHBIX
(heppUMarHUTHBIX COCTUHEHUIA.

YMETB:

- BBIOMPATh MarHUTHbBIE MaTepUallbl 1JIs
HU3TrOTOBJICHUA I/IBI[GJII/Iﬁ B DJICKTPOTCXHUKC
U PaMO3JIEKTPOHHUKE B 3aBUCUMOCTH OT
yCIIOBUM pabOTHI.

[IK-3 Cniocoben
y4acTBOBaTh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

NJI-2mk-3 3Haet 06 dusuko-
XMMHUYECKHUX OCHOBAxX 9
TEXHOJIOTMYECKUX MPOLECCOB
W3TOTOBJICHHS] MAaTEPUAIIOB
ANIEKTPOHHON TEXHUKHU, MUKPO-
Y HAaHOBJIEKTPOHUKU

3HaTh:

- TEXHOJIOTHIO U3rOTOBJIEHUS
(beppOMarHUTHBIX CIJIABOB U OKCHJIHBIX
(beppUMarHUTHBIX COECTUHEHUH.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI BO

JucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHANbHOW 00pa3oBaTelbHOIl Iporpamme
Hanotexnonorus B anexktponuke (nanee — OIIOII), nanpaBnenust noaroroku 11.03.04 DnexTpoHuka u
HaHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHue - OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01iero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TexHonorus cuHTE3a 24 7 6 2 4 - - - - - 12 - Camocmoamenvroe usyuenue
MOJIMKPHUCTATUTUYECKHX meopemuuecko2o mamepuana: VIsyaenue
MarHMTHBIX JIONOJTHUTENBHOTO MaTepHaia o paszeiny
MaTepHalos, "TexHOJIOTHs CHHTE3a MOJUKPUCTAITMYECKIX
KPHUCTAJJIOB U IJICHOK MarHUTHBIX MaTepHaIOB, KPHUCTAJUIOB U
11 TexHomnorus cuHTE3a 24 6 2 4 - - - - - 12 - IUIEHOK"
MOJIMKPHUCTATITUYECKUX Il0020mo6Ka K npaKmu4eckum 3auAmuam:
MarHUTHBIX W3yuenne maTepuana o pasgeny "TexHOIOTH
MaTepHaJIoB, CHHTE3a MOJIHKPHUCTAIUINYECKUX MarHUTHBIX
KPHCTAJUIOB U TUICHOK MaTepuaoB, KPUCTAIIIOB U TUICHOK"
MOZITOTOBKA K BBITIOJIHEHUIO 3a/IaHNi Ha
MPAaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 14-356
[2], 12-102
[3], 7-131
[4], 14-360
[5], 23-459
2 CrpoeHue u cBoiicTBa 22 4 2 4 - - - - - 12 - CamocmosamensbHoe usyuenue
MarHUTHBIX meopemuueckozo mamepuana: VIsydenue
MaTepHaJIoB JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
2.1 Crpoenue u cBoiicTBa 22 4 2 4 - - - - - 12 - "CTpoeHue U CBOICTBa MAarHUTHBIX
MarHUTHBIX MaTepuanos”
MaTepHuaoB Iloozomoexa k nabopamopnoi pabome: JIns

BBITIOJTHEHMS 3a/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]1a4¥ BBITIOJTHEHNUS J1JAO0paTOPHOH paboTEI, a
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TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "CTpoeHue u CBONCTBAa MAarHUTHBIX
MaTepHasioB" MaTepHaiy.

I10020mo8Ka K RpAKMUYeCKUM 3aHAMUIM:
Wzyuenne matepuana mo paszaeny "CrpoeHue u
CBOMCTBa MarHUTHBIX MaTepHAJIOB" TIOATOTOBKA
K BBITIOJIHEHHIO 33/IaHUH HA MPAKTUYECKUX
3aHITUAX

H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:

[1], 14-356
[2], 12-102
[3], 7-131
[4], 14-360
[5], 23-459
3 MarHuTHbIe 22 12 Camocmoamenbvhoe uzyuenue
MaTepHalbl, meopemuyeckozo mamepuana: VI3yienue
MIpUMEHSICMEIC B JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
PanO3JIEKTPOHUKE "MarHuTHBIC MaTepHabl, IPAMEHICMBIC B
3.1 MarHuTHEIE 22 12 paano3IeKTpOHUKe"
MaTepHalbl, H3yuenue mamepuanos iumepamypHslx
MIPUMEHSICMBIC B UCHOYHUKOG:
PaTHOdIEKTPOHHUKE [1], 14-356
[2], 12-102
[3], 7-131
[4], 14-360
[5], 23-459
4 MarueTtusm 30 20 IToozomoeka Kk npaKmuuecKum 3ansamusim.:
MHUKpPOYACTHLI. W3yyenue matepuana no paszaeny "Maruetusm
Knaccuueckas u MuKkpouactuil. Kimaccuueckast 1 KBaHTOBas
KBAaHTOBasl TCOPUHU TEOPUH MapaMarHeTu3Ma' MOAr0TOBKA K
rapaMarHeTH3IMa BBITTOJTHEHUIO 33JJaHUI HA MIPAKTHYCCKIX
4.1 MarseTusm 30 20 3aHATHAX
MHUKPOYACTHII. Camocmosamenbroe uzyuenue

Kiaccuueckas u
KBAaHTOBAas TeOpI/II/I
rapamMarHeTu3zMa

meopemuuecko20 mamepuana: zyuenue
JIOMOJTHUTENBHOTO MaTepHaa o paszeiny
"Maruetn3m MuKpodacTtu. Kimaccuueckas u
KBAaHTOBAs TEOPHUH MapamMarHeTnima'

6




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 14-356
[2], 12-102
[3], 7-131
[4], 14-360
[5], 23-459

DeppuThl ¢ pa3InIHON
CTPYKTYpOH

23

12

Camocmosamenbhoe Uu3lyuenue
meopemuuecKozo wamepuaia. I/I3yqu1/Ie

5.1

DeppuThl ¢ pa3InIHON
CTPYKTYpOH

23

12

JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"®eppuTs C pa3IUIHON CTPYKTYpOit"
Ilo020mo6Ka K npaKmuuecKum 3aHAmMuIm:
N3yyenne matepuana no pazaeny "DOeppuTsl ¢
Pa3IUYHOMN CTPYKTYPOi" TIOJATOTOBKA K
BBIMOJTHCHHIO 33JaHHUI HA TPAKTHYCCKUX
3aHATHUIX

Iloozomoeka K KOHmMPOILHOU padome:
Wzyuenne maTepuanos 1o pazuery Oeppursl ¢
Pa3IHIHON CTPYKTYPOH M MOATOTOBKA K
KOHTPOJBHOI1 pabote

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "deppuThl C pa3IUUHON CTPYKTYpoi"
MaTepHuainy.

H3yuenue mamepuanoe aumepamypHsix
UCHOYHUKOB:

[1], 14-356
[2], 12-102
[3], 7-131
[4], 14-360
[5], 23-459

Jusnexkrpuueckue
CBOMCTBa (eppUTOB

23

12

6.1

Husnekrpuueckue
CBOMCTBa (eppUTOB

23

12

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny

" IudnekTpuuecKkue CBoicTBa peppuToB"
MMOATOTOBKA K BHITIOJHEHUIO 3aJaHUI Ha
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NPaKTHYECKUX 3aHATHIX
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3aJauH BBITIOJHEHUS TaO0paTOpHOi paboTEHI, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "JlndnekTpuaeckue CBOUCTBA
¢bepputoB" MaTepuany.

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
JlynexTpuueckue cBoiicTBa (heppuTOB U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilodzomogka pacuemuvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI Ha PCIICHUA MUHU3ada4 110
pazneny "{usnekTpuueckue CBOMCTBA
¢deppuroB". CTyIeHTH HEOOXOIUMO TIOBTOPHUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHHUs aHAJIOTUYHBIX 33a4. IPOBECTH
pacdeTsl 10 BapHaHTy 3aaHMs U CAETIATh
BBIBOJIBI. B KauecTBe 3aJaHNS HCIIONIB3YIOTCS
ClIEIyIOLIHE YIPAXKHEHUS:

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny

" IudIeKTpUUYECKHE CBOMCTBA (peppuTOB"”
H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[1], 14-356
[2], 12-102
[3], 7-131
[4], 14-360
[5], 23-459
Dk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBuyanbHble KOHCYIbTAIlMU M0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaesaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Texnonocus cunmesza NOJUKPUCMANIULECKUX MACHUMHBIX MANEPUAN08, KDUCIAILILO8 U
IJIeHOK

1.1. TexHonorus cuHTE3a MOJHUKPUCTAITNIMICCKUX MArHUTHBIX MaTCpHUaJIOB, KPUCTAJUIOB U

IIJICHOK
TexHoorus cuHTE3a MOJIMKPUCTAIVIMYCCKUX MAIrHUTHBIX MaTCPUAJIOB, KPHUCTAJIJIOB U IJICHOK.

2. Cmpoenue u ceoticmea Ma2HUmMHbIX Mamepuaios

2.1. CtpoeHue 1 CBOMCTBAa MATHUTHBIX MaTepUaJIOB
CtpoeHue u CBOICTBA MAaTHUTHBIX MAaTEPHAJIOB.

3. Macnumuvle mamepualiivl, NPpUMeEeHAeMble 6 paduoaﬂekmpoyuke

3.1. MaruuTHbIC MaTCpHaJibl, IPUMCHACMBIC B PAAUO3JICKTPOHUKE
MaruntHsble MaTcpHralibl, IPUMCHACMBIC B PAIMO3JICKTPOHUKE.

4, Macnemusm MuUuKpouacmuy. Knaccuueckas u keanmosas meopuu napamacHemusma

4.1. Marnetusm mukpouactull. Kiaccuyeckas 1 KBaHTOBasi TEOPUH IMapaMarHeTu3ma
Marnetusm mukpouactull. Kiaccuueckas 1 KBaHTOBasi TEOPUM MapaMarHeTus3ma.

5. Deppumbl ¢ pazuyHol cCmpyKmypou

5.1. ®eppuThl € Pa3IUYHON CTPYKTYpPOil
DeppuThl C pa3InyHON CTPYKTYPOU.

6. ﬂu?ﬂeKWll?MHQCKue ceolicmea d)eppum06

6.1. ludnexkTpuieckre CBONCTBA PeppUTOB
JuanexTpudeckue cBOMCTBa (heppUTOB.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Pe3ynpTHUpyrOIero MarHUTHOT0 MOMEeHTa U ¢akTop JlaHae MHOT03JIEKTPOHHOTO aToMa;
2. Pacyer HaMarHMYE€HHOCTU (HEPPUTOB CO CTPYKTYPOI MarHETOILITIIOMOUTA;
3. Pacuer MarHuTHOro MOMEHTa aToMa. BenuunHa 1uaMarHUTHON BOCIPUMMUYUBOCTH;
4. PacdeTr TOMEHHOM CTPYKTYPbl MArHUTHBIX MaTepUaioB. Pa3Mepsl JOMEHOB U BeTMYMHA
rpanui jomeHoB. Crenku biioxa u Heens. Llununapuueckie MarHuTHbIE JIOMEHBI.

3.4. TeMbl 1a00paTOPHBIX padoT
1. TexHOIOTHS N3TOTOBJICHUS KE€paMUKH, IPOUECCHI IIEPEMCIINBAHMS, pa3sMoJia U

¢dbopmoBaHus;
2. 3mepenue S-napameTpoB KOMIO3UIIMOHHBIX MAarHUTHBIX MaTE€PUAJIOB, OIIPEIEICHUE

HIMPUHBI TTOJIOCHI Pab0YHX YaCTOT;
3. Tepmorpaduyecknii aHAIN3 KOMIIO3UIIMOHHBIX MAarHUTHBIX MaTEPUATIOB H KEPAMHUYIECKUX

CUCTEM;
4. 3mepeHne 4aCTOTHOM 3aBUCUMOCTH MarHUTHOW U JUBJIEKTPUYECKOU MPOHUIAEMOCTH

KOMITO3UITUOHHBIX MATCPHUAJIOB.
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3.5 Koncyabranumn

o1

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

OOcyxneHne  MarepualioB IO keiicam  pazgena  "TexHomoruss ~ cuHTE3a

MOJIMKPUCTAIITNYECKMX MarHUTHBIX MaTepraioB, KPUCTAIIIOB U MJICHOK"

OOcyxneHne MaTepuanoB Mo Kedcam pasnena "CTpoeHHME W CBOWMCTBA MAarHUTHBIX

MarepuajioB"

OO6cyxaeHrne MaTepuatoB 1o Keiicam pasaena "MarHuTHble MaTepHalibl, IPUMEHSIEMBIEC B

paarosIeKTpoHukKe"

OO6cyxeHrne MaTepualnoB Mo Keicam pasaena "MarHeTn3sM Mukpouactwil. Kiaccudeckas

Y KBaHTOBasi TEOPUU Mapamarueruzma’

OO6cyxaeHue MarepuaioB 1o kKelicam paszzaena "deppuTsl ¢ pa3IMyHON CTPYKTYpOid”

OO6cyxaeHrne MaTepraioB 1o Keicam pasjaena "J{usnekrpuyeckue cBoiictBa GpeppuToB"
Texywuti konmpoas (TK)

KoHcynbTanuu HampaBieHbl Ha MOJY4Y€HHE UHAMBUAYAJIBLHOTO 3a/JaHMs JJI BBINOJIHEHUS
KOHTPOJIBHBIX MEpPOMNpUATUN 10 pazneny '"TeXHONOTrus CUHTE3a MOJUKPUCTATUTHYECKUX
MarHUTHBIX MAaTE€pUaIOB, KPUCTAJIJIOB U TUIEHOK"

Koncynbranuu HampaBieHbl Ha TOJYYCHUE WHAMBUAYATBLHOTO 3a/IaHUS JJIS BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pa3zaeny "CTpoeHue u CBOMCTBa MarHUTHBIX MaTepuaioB"
Koncynpranuu HanpapieHbl Ha TMOJYYCHHE UHAUBUIYATBHOTO 3adaHUs ISl BHITIOTHEHUS
KOHTPOJIBHBIX MEPONPUATHI 10 pazjeny "MarHuTHble Marepuaibl, NPUMEHSEMbIE B
pagnodJeKTPOHUKE"

KoHcynbTanuu HampaBieHbl Ha MOJYY€HHE WHAMBUAYAJIBLHOTO 3aJaHMS JJI BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIpUATUNA 1O pasaeny "Marnetusm mukpouactuil. Kiaccudeckas u
KBaHTOBAsl TEOPUU MMapaMarHeTusma’

Koncynbranuu HarmpaBieHbl Ha TOJYYCHUE WHAMBUAYAIBLHOTO 3a/JaHUS JJIS BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUI 1O pa3jeny "@eppUtsl ¢ pa3IuuHON CTPYKTYpOil"
KoncynpTranuu HampaBiaeHbl Ha TOJYYCHHE UHAUBUIYATBHOTO 3aaHUs ISl BHITIOJHEHUS
KOHTPOJBHBIX MEPOTIPUATHH 10 pazaeny "/[usnekTpuyeckue cBoiictBa hepputon"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHPYEMBIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YAbTAThl 00YUEHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUINHE
(B cooTBeTCTRIE ¢ pazmenom 1) WHUKATOPOB | COOTBETCTBUM € 11.3.1)
1]2]3]4[5]6

3HaTh:
MaTepuabl, IPUMEHSAEMBbIE B 3JIEKTPOTEXHUKE U JlaGoparopHas padbota/"TexHOIOTHS U3TOTOBICHUS
pasno3JIEKTPOHUKE, UX KIACCU(PUKALUIO U N-1nk-2 + KE€paMMKH, IPOLIECCHI IEPEMEIINBAHNS, PA3MOJIa U
MapKHPOBKY dbopmoBanus"
MaTEepHabl, IPUMEHSAEMBIE B 3JIEKTPOTEXHUKE U JlaGopatopHas pabota/"TeXHOI0TUsI U3TOTOBJIEHUS
PaInO3IEKTPOHUKE, UX KIACCU(PHUKAIIIO U NA-2nk-2 + KEepaMHKH, POLIECCHI IEpEMEIINBAHUS, Pa3MoJia U
MapKHPOBKY dhopmoBanus"
OCHOBHBIE€ HCTOYHMKH HAy4YHO-TEXHUYECKON KonTtponbHast pabora/«MarHuTHbie CBOWCTBA
uH(pOpMaLUY TI0 MAarHUTHBIM MaTepuallaM B N-2nk-2 + MUKpOYacTHll. MarHUTHbIE CBOMCTBA 2JIEKTPOHA»
AJIEKTPOTEXHUKE
OCHOBHBIE€ HCTOYHMKH HAyYHO-TEXHUYECKON KonTtponbHas pabora/«MarauTHbie CBOWCTBA
uH(pOpMaLUY 10 MarHUTHBIM MaTepuaiam B NJ-3nk-2 + MUKpOYacTHll. MarHUTHbIE CBOMCTBA 2JIEKTPOHA»
NIEKTPOTEXHUKE
TEXHOJIOTUIO U3TOTOBJIEHUS (PepPOMArHUTHBIX JlaGopartopHas pabota/«M3mMepenne S-napamMeTpoB
CIUIaBOB U OKCHUJIHBIX (heppUMarHUTHBIX NA-1nk-3 + KOMITO3UIIMOHHBIX MarHUTHBIX MaTEPUAJIOB,
COEIMHEHUN OIpeJieNIeHUe IUPUHBI NOJI0CHl PA00OYMX YaCTOT»
TEXHOJIOTHIO U3TOTOBJICHUS (heppOMarHUTHBIX JlabopaTtopHas pabota/«3mepenue S-nmapameTpoB
CIJIAaBOB U OKCUJHBIX (heppUMarHUTHBIX N-2nx-3 + KOMIIO3UIIMOHHBIX MarHUTHBIX MaTepUaIOB,
COETMHEHU N olpeziesIeHue IMUPHUHBI 0J0Chl pabOYMX YacTOT»
YMersn:
MIPUMEHSITH [TOJIyY€HHYIO HH(POPMAIUIO TIPU V-1 + KonTponbnas pabora/«MarauTHsle CBOICTBa
VICII0JIb30BAHUN MarHUTHBIX DJIEMEHTOB B M3EIUSX ) MHUKpPOYacTUL. MarHUTHBIE CBOKCTBA AJIEKTPOHAY
MPOBOJIUTH TUATHOCTUKY MAarHUTHBIX MaTePUAJIOB, JlabopaTtopHas pabota/«3MepeHue 4acToTHOM
MarHuTHBIE U JUDJIEKTPUUECKHUE CBOI-Ba N-1nk-2 + | 3aBUCMMOCTH MarHUTHOM U AUBJIEKTPUUECKON

MIPOHUIIAEMOCTH KOMIO3UIIMOHHBIX MaTEPHUAJIOB
TEOPETUYECKH aHAJIN3UPOBATh, PACCUUTHIBATH U V202 + JlaGopatopHas pabota/«Tepmorpadudeckuii aHamu3

OKCIICPUMCHTAJIIBHO MCCJIICAOBATE OCHOBHBIC

KOMITO3MIIMOHHBIX MAarHUTHBIX MaTCprajIoB U
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(bI/IBI/I‘ICCKI/Ie SABJICHUS B MAarHUTHBIX MaTC€pHraiax
IIPpU pa3JIMIHBbIX BHCITHUX BO3I[CFICTBH51X

KEpaMHUYECKHUX CUCTEM.)»

BBIOMPATh MAarHUTHBIE MAaTEPHAIIBI IS
W3TOTOBJICHHSI U3/ICIIUI B SJICKTPOTEXHUKE U
Pagro3JIEKTPOHUKE B 3aBUCHMOCTH OT YCJIOBHI
paboThI

N-1nk-3

KonTponbnas pabota/«MarHuTHasi aHU30TPOIUS U
KpUCTAJIJINYECKasi CTPYKTYpa MarHUTHBIX
MaTepuasoBy
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. «MarauTHast aHU30TPOIHS U KPUCTATUNYECKAsI CTPYKTYypa MarHUTHBIX MaT€pPUaAIOB)
(KonTpoawsHas pabora)
2. «MaruuTHble CBOWCTBA MUKpOUYacTUll. MarHuTHbIE CBOMCTBA 3ekTpoHay (KoHTponbHas
pabora)

Dopma peanuzanuu: 3aniuTa 3aAaHUA
1. "TexHOJIOTUSI M3TOTOBJICHUS] KEPAMUKH, IPOLIECCHI IEPEMEIIMBAHUS, Pa3MOJIa 1
dopmosanus" (JlabopaTopHas padora)
2. «MI3MepeHne 4acTOTHOW 3aBUCMMOCTH MAarHUTHOW M TUBJICKTPUYECKOM MPOHUIIAEMOCTH
KOMITO3HITMOHHBIX MaTepuanoBy (JlabopaTopHas pabora)
3. «M3mepenune S-napaMeTpoB KOMIIO3UIIMOHHBIX MATHUTHBIX MaTepUasoB, ONpeAeieHUE
HIMPHUHBI TTOJIOCH pabouux yactor» (JlabopaTopHas pabora)
4. «Tepmorpaduueckuii aHaIU3 KOMIIO3UIIMOHHBIX MATHUTHBIX MaTEPHAIOB U KEPAMHUUCCKUX
cuctem.» (Jlaboparopnas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Ne7)

CTaHAATTHBIC
B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CCMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. Copokun, B. C. Marepuainbl 1 371€MEHTHI 3JIEKTPOHHON TEXHUKU. AKTUBHBIE JUJIEKTPUKH,
MarHUTHBIE MAaTEPUAIIbI, JIEMEHTHI 3JIEKTPOHHOW TEXHUKH : YU€OHUK IS BYy30B [0 HAIPaBICHUAM
"OneKTpoHKKa U HaHOJIEeKTpoHUKa", "KoHCTpyrnpoBaHHe U TEXHOJIOTHSI 3JIEKTPOHHBIX cpeAcTB" /
B. C. Copokun, b. JI. Autunos, H. I1. Jlazapesa . — 2-e u3z., ucnp . — CIIO. : Jlans-IIpecc, 2016 . —
384 c. — (YueOHuku st By30B. CnenmanbHas aurepatypa) . - ISBN 978-5-8114-2002-5 .;

2. Yenapun, B. I1. Yue6Hoe nocobue no kypcey "lloaynpoBogHUKOBBIE (peppoMarHeTUKH':
MarnutHbie MaTepuansl u ux cBoiictea / B. I1. Uemmapun, A. I1. Uepkacos ; Pexn. 1O. B. 3aiines . —
M. : U3n-Bo MOUH, 1990 . - 107 c.;

3. bokos, A. I'. MccnemoBanue u pa3paboTKa HICTOYHUKOB CHJIBHBIX MATHUTHBIX TOJIEH IS
UCIBITaHUSI MarHUTOTBEPABIX MaTepuanos : 05.14.07 - TeopeTnueckne OCHOBBI 3JIEKTPOTEXHUKH :
Huccepranus kanauaata Texandecknx Hayk / A. I'. boko, Mock. snepr. ua-1 (MOU) . — 1976 . —
140 c. - ABropedepar ecThb .;
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4. KpaBuenko, A. @. MarautHas snekrponuka / A. @. Kpasuenko ; OtB. pen. 1. I'. HensBecTHsIi ;
Poc. akan. nayk, Cu6. otn-aue, MH-T pusuku nomynpoBogaukos . — HoBocubupck : U3a-so CO
PAH, 2002 . — 400 c. - ISBN 5-7692-0485-0 .;

5. A. b. bopucos, B. B. Kucenes- "KBa3znognomepHbsie MarHuTHbI€ COTUTOHBI", M31aTE€NbCTBO:
"®dusmarnut", Mocksa, 2014 - (519 c.)

https://biblioclub.ru/index.php?page=book&id=467704.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Windows Server / CepBepHas oniepalliOHHas CUCTeMa ceMeicTBa Linux;

6. GPSS World Student.

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHOHATbHDBIE 6a3bI JAHHBIX H HH()POPMALHOHHO-
CIPAaBOYHbIE CHCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

. baza nanasix BUHUTMH online - http://www.viniti.ru/

. Baza nanHbIX ;)KypHasioB u3nareabcrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl U3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHanbHast 3J1eKTpoHHas 0ubamoTeka - https://rusneb.ru/

©O© 00 ~NO O

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HauMCHOBaHue
VYuebHbIe ayAuTOpUN E-317, Yuebnas nabopatopus CTOJI TIPENOIaBaTeis, CTOJ, CTYII,
JUIS TPOBEJICHUS AIIEKTPOTEXHUYECKUX, mkad, J0CKa MeJoBas, JJabopaTOPHBIN
JIEKIIMOHHBIX 3aHATUN U PaIUOTEXHUUECKUX CTEeH]I, 000py/I0BaHKE YUeOHOE,
TEKYIEro KOHTPOJIs MaTEpUajIOB U MaTEPUAJIOB UHBEHTaph y4eOHBIH
AJIEKTPOHHOW TEXHHUKHU
VYuebHbIe ayAUTOpUN E-317, Yuebnas nabopartopus CTOJI TIPENOIaBaTelis, CTOJ, CTYII,
JUTSl IPOBEJICHUS AIEKTPOTEXHUYECKHX, mikad, 10cka MenoBas, J1a00paTOPHBIH
MPAKTUYECKHUX 3aHATUH, PaaMOTEXHUUYECKUX CTeH]], 000pyioBaHNE yueOHOe,
KP u KII MaTepUaAJIOB U MaTEpUAJIOB WHBEHTaphb Y4eOHBIH
AJIEKTPOHHON TEXHUKH
VY4eOHble ayIUTOPHH E-317, Yuebnas naGopartopus CTOJI IPENO0IaBaTeNsl, CTOJI, CTYII,
JUTSI IPOBEJICHUS AIEKTPOTEXHUYECKHX, uikad, 10cka MenoBas, J1a00paTOPHBIH
71a00paTOPHBIX 3aHATHH PaaMOTEXHUUYECKUX CTeH[, 00opynoBaHue yueOHoe,
MaTepuasIoB U MaTepUaJoB WHBEHTaph Y4eOHBIH
JIEKTPOHHON TEXHUKH
VYuebHbIC ayAUTOpUN E-317, Yuebnas nabopatopus CTOJI MpernoaaBaTess, CToMd, CTYJI,
JUI IPOBEJICHUS AIIEKTPOTEXHUYECKUX, mkad, 10cka MesoBas, J1abopaTOpHbIN
MIPOMEXYTOUHOMN PaAMOTEXHUYECKUX CTeH]I, 00opyioBaHUE yueOHoe,
aTTecTaluu MaTepUajIoB U MaTEPUAJIOB WHBEHTAph Y4EeOHBII
AJIEKTPOHHOU TEXHHUKHU
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IMomemenus misa
CaMOCTOSITCIILHOU
paboThl

E-316, JlTabopaTtopus xad.
"OTOMK"

cToJ1, Kad I 0J1ekK b1, KA 115t
XpaHEHUs] UHBEHTAPS, CTOJ
MUCHbMEHHBIN, KOMITBIOTEPHAS CETh C
BbIX0I0M B MIHTEpHET, 000py10BaHHE
CHEIHATH3UPOBAHHOE, KOMITBIOTEP
IIEPCOHAJIbHBIN, IPUHTED

IMTomemenus misa
KOHCYJIbTUPOBAHUS

E-315, JlabopaTtopus kad.
"OTOMK"

CTOJI, CTYJI, CTOJI MUCbMEHHBIH,
BeILIAJIKa JISl OJICXKbl, KOMITbIOTEpHAs
CeTb ¢ BbIX0ZIoM B MIHTEpHET,
000pyI0oBaHNE CIICIIHATU3UPOBAHHOE,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTED,
XOJIOMIIbHUK

IMTomemnenus misa
XpaHEHUs
o0opyoBaHus U
y4eOHOr0 MHBEHTapPs

E-302/1, Cxnan "O®TOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHT'OBAS CTPYKTYPA JIJUCOUILJIAHBI

MarsuTHbIe MaTCpHUaJibl

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-3

KM-5

KM-6

«MarHuTHble CBOMCTBa MUKpPOUYACTHUI]. MarHuTHbIe cBOMCTBA 3niekTpoHa» (KoHTponbHas
pabora)

"TexXHOIOrusi U3TOTOBJICHUSI KEPAMUKH, IPOLIECCHI EpEMENINBAHUS, pa3Moiia U popMoBaHUs"
(JTaboparopuas paboTta)

«M3mepenune S-napaMeTpoB KOMITO3UIIMOHHBIX MAarHUTHBIX MAaTEPUAJIOB, OMpe/esIeHNE IUPUHBI
oJIOCHl pabounx yactom (JlaboparopHas pabora)

«MarHuTHasi aHU30TPOIUS U KPUCTAJUIMYECKAsI CTPYKTYpa MAarHUTHBIX MaTepUATIOB)»
(KontponpHas pabota)

«Tepmorpaduueckuii aHanu3 KOMIO3UIIMOHHBIX MATHUTHBIX MaTEPHAIIOB M KEPAMUUYECKUX
cucrem.» (Jlaboparopuas padota)

«3mepeHne 4acTOTHOW 3aBUCUMOCTH MArHUTHOM M AUAJIEKTPUYECKON TPOHUIIAEMOCTH
KOMITO3HMITMOHHBIX MaTepualioBy (JlabopaTopHas padora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

WNnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 3 S 6
paznena Henens 3 6 12 9 13 15
KM:
TexHonorust CHHTE3a NOJUKPUCTAIIIMUECKUX
1 MarHUTHBIX MaTEPUaJIOB, KPUCTAIIJIOB U
IJICHOK
TexHonorus CHHTE3a NOJUKPUCTAIIIMYECKUX
11 MarHUTHBIX MaT€pUaJIOB, KPUCTAIJIOB U +
IJIEHOK
2 CtpoeHue u cBOMCTBa MarHUTHBIX MaTEpHUaJIOB
2.1 CtpoeHue u cBOMCTBa MarHUTHBIX MaTEpHUaJIOB +
3 MarsauTtHble MaTepHalbl, IPUMEHSEMBIE B
pPaiiodJIEKTPOHUKE
31 MarauTtHble MaTepHallbl, IPUMEHSIEMBIE B +
pPasiiodJIEKTPOHUKE
4 Marnernsm mukpodactull. Knaccnueckas u
KBaHTOBasl TCOPUU MapaMarHeTu3ma
41 Marnernsm mukpodactull. Knaccnueckas u +
KBaHTOBasl TCOPUU MapaMarHeTu3ma
5 DeppuUThl C pa3IMYHON CTPYKTYPOU
5.1 DeppuThl C pa3INYHON CTPYKTYpOH +
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JusnexTpudeckue cBOMCTBa (heppUTOB

6.1

JusnexTpudeckue cBOHCTBa (heppuTOB

Bec KM, %:

15

15

15

15

15

25

18




