MUHUCTEPCTBO HA VKU 1 BRICHIETO OBPA30OBAHMS POCCUMCKOA
OENEPATTMM
d)e;:(epanbﬂoe TOCYXapCTBEHHOC aBTOHOMHOC 06pa3()BaTCJII>H06 YUIPEXIACHHUE BRICIIETO
oOpasoBaHuA
"CAHKT-IIETEPBYPTCKUI TOCYZIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMHYECKOTO ITPUBOPOCTPOEHILA"

Kadenpa Ne 23

YTBEPXJAIO
PykoBoguTens 06pazoBaTEIEHOH POrpaMMBel

JIOII,K.T.H.,JOLL.

JIuct cormacoBaHus pabodei IporpaMMBl JUCITHILTHHEL

IporpamMmy COCTaBHII (a)
JIOIL. K. T.H.,JO1I. ﬁ M.A. IlnoTsHCKas

(ROJKHOCTD, yd. CTENCHB, 3BaHHE) “Anonnucs, nata) (MHALHATEL, PaMHITHS)

Tporpamma onoOpena Ha 3acenanny Kadenpsr Ne 23

«16» espamst 2026 r, mpotoxoin Ne7/26

3asenyromuit kadeapoi Ne 23
JL.T.H.,po. A.P. Bectyrun

{OIKHOCTE, 4. CTENeHb, 3BaHHE)

B.A. Henawes

//// /mm o)

(y4. CTeneHs, 3BaHHE) y naTa) (MHMLMATEL, GaMHITHA)

3amecTHTeNb JUPEKTOpa HHCTHTYTa Ne2 I H4ecKoi paboTe
JIOLL.,K.T.H.,J0II H.B. MapxoBckas

/ / (mozmmch)
«25» pespamt 2026 T

PABOYAS [TPOTPAMMA JUCHUITIAHEBI

«MartepHanoBeIcHHE»
(HaumeHOBaHHE AWCIHTITHHBL)

Kon HanpaBneHHs TOATOTOBKK/
CHELHAIBHOCTH

11.03.03

HaumenoBanue HaIlpaBICHUI

KOHCTPYHpOBaHHE U TEXHOIOTHS JIEKTPOHHBIX CPENCTB
HOATOTOBKH/ CHELHATBHOCTH pyup KTp pen

HanmMeHoBaHHe HalpaBIeHHOCTH/ TIpOEKTHPOBAHHUE H TEXHOIOTHS SIEKTPOHHO-
CIIeLHaTH3aLHH BEIYHCIUTEIBHBIX CPECTB
Dopma 0byueHus oYHas
T"ox npuema 2026

Canxr-Iletep6ypr— 2026

(DOIKHOCT, Y4. CTETIEHb, 3BaHHE) 7&% naTa) (MHALHATEL, haMHITHA)



AHHOTaNINA

HucuuiuimHa «MarepuanoBeieHne» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO
oOpa3oBaHusi — MporpaMMy OakanaBpuara I10 HaIlPaBJICHUIO MOJITOTOBKH/ CHENHMAIBLHOCTU
11.03.03 «KoncTpyupoBanue u TEXHOJIOTHS AIIEKTPOHHBIX CpelCTB »
HAINpaBJICHHOCTH/CIICIIMATN3AI[H «IIpoexTupoBanue u TEXHOJIOT S AIIEKTPOHHO-
BBIUMCIIUTENBHBIX CPeACTBY. JucuurinHa peanusyercs kKadeapoi «No23y.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIMIMX KOMIETSHIIHIA:

OIIK-1 «CnocoOeH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK H
MaTeMaTHKH JJIsl peLlIeHHs 3a/1a4 MH)KEHEPHOU JAesITeTbHOCTI»

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
HCIIOJIb30BaTh OCHOBHBIE MTPHEMbl OOPa0OTKHU U MPEACTABICHUS MOTYyUYEHHBIX TaHHBIX)

I1IK-1 «Crnocoben cTpouts mpocteinme (Hru3nYeckrue U MaTeMaTHYeCKUe MOJICNIN CXEM,
KOHCTPYKUMH U  TEXHOJOTMYECKMX MPOLECCOB  ANEKTPOHHBIX  CPEICTB  Pa3IMYHOTO
(YHKIMOHAJIHHOTO HAa3HAUEHUS, a TAKKe HMCIOJIb30BaTh CTAHAAPTHHIC MPOTPaMMHBIE CpPE/ICTBA
UX KOMITBIOTEPHOTO MOJEITUPOBAHUS»

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro Impoliecca: JEeKIIH, JabopaTopHble paboThl, CaMOCTOsITeNbHAs Pad0Ta CTyIeHTa.

[TporpaMMo#l TUCHMIUIMHBI MPEIyCMOTPEHBI CIEIYIOIINE BHJIBI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTanus B hopme 3K3aMeHa (2 cemectp).

OO0mast TpyA0eMKOCTh OCBOCHHS IAMCIMILIUHBI COCTABIISACT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHHUS 110 AUCIHHUIUINHE «PYCCKUU »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Ilenpto mpenojaBaHus TUCHMIUIMHBI «MaTepuanoBeeHue» sABiseTcs GpopMupoBaHue 6a30BOMH

OCHOBBI

KOHCTPYKTOPCKO-TEXHOJIOTHYECKON TMOJATOTOBKHU

CIICLIMAJINCTOB, CIIOCOOHBIX K

HPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTUYECKOW M HAYYHO-HCCIIEIOBATEILCKON ESTEIbHOCTH B
00J1aCTH JTa3€PHOM TEXHUKHU U JIA3€PHBIX TEXHOJIOTHUH.
1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENBHON 4acTH 00pa30BaTEILHON MPOTrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.
B pesynbprare nm3yueHHs NUCHMIUIMHBI OOyYaroIIMiics IOJDKEH 00iajarh CieqyouMH
KOMITETEHIIMSIMUA HJTM UX YacTsAMHU. KoMIeTeHIINN 1 WHAMKATOPI UX JOCTHKCHHS IPUBEACHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHKCHHS
Kon n
Kareropus (rpynna) Kon n HanMeHOBaHUE UHAMKATOPA
HalMEHOBaHUE
KOMITETCHIHH JOCTH)KEHUST KOMITETCHIIUT
KOMIIETECHINH
OIIK-1 Cnocoben
OIIK-1.V.1 ymeer npuMeHsITh PU3NUECKUE
HCII0JIb30BaTh

Ob6menpodeccuonanbHble
KOMIICTCHITHH

MOJIO’KEHU S, 3aKOHBI
Y METOJIbI
€CTECTBEHHBIX HayK
Y MaTE€MaTUKH JJIs1
pelieHus 3aaau
WHKEHEPHOMN
JIESITEIbHOCTH

3aKOHBI 1 MAaTEMATUYECKH METOIbI ISt
peIIeHus 33/1a4 TEOPETUICCKOTO U
MPUKJIATHOTO XapaKTepa

OIIK-1.B.1 BnageeT HaBBIKAMH
UCIIOJIb30BaHUS 3HAHUW €CTECTBCHHBIX HAYK
Y MaTEMATUKH IPU PEIICHUH MTPAKTHICCKUX
3a1a4

OIIK-2 Coocoben

OI1K-2.3.1 3HaeT 0OCHOBHBIE METOBI U
CpEeICTBA MPOBEIACHHS SKCIIEPUMEHTAIBHBIX
WCCJICIOBAHMMA, CUCTEMBI CTAaHIAPTH3AIUHN H
cepTuduranu

CaMOCTOSITENIbHO
OI1K-2.3.2 3HaeT cnocoObl OIpeIeeHUs
IPOBOJIUTH
0’KU/IaEMBIX PE3YJIbTATOB PEIICHUS
AKCTIEpUMEHTAIbHBIC
BBIJICIICHHBIX 33144
Ob6menpodeccnoHanbHble | HCCIEAOBAHUS U
OIIK-2.Y.2 ymeeT Hax0quTh U KPUTUYECKU
KOMITETEHIIHH UCTIOJTb30BaTh
aHaJIM3UPOBATh UHPOPMAIIHIO,
OCHOBHBIE TIPHEMBbI .
HEO0XOIUMYIO JUIsl PEeLICHHs TOCTAaBICHHON
00paboTKu u
Ipe/CTaBIeHUs Sanan
P OIIK-2.B.1 Bnageer cnocobamu 00pabOTKH
MOJTYYCHHBIX JTaHHBIX
U TIPE/ICTABJICHUS TIOTYYEHHBIX TAaHHBIX U
OLIEHKHU TIOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPEHUI
[1K-1 Cnocoben
CTPOUTH MPOCTENIINE
buznueckue u
MaTeMaTHIeCKHe
[1IK-1.VY.1 ymeer cTpouts pusndeckue u
MO/JIENIU CXEM,
[TpodeccnonanbHbIC . MaTeMaTH4eCcKUe MOJIEH Y3JI0B
KOHCTPYKIIUH H
KOMIIETEHIIH [1K-1.B.1 Bnaneet HaBbIKAaMU
TEXHOJIOTUYECKUX
KOMITHIOTEPHOTO MOCITUPOBAHHUS
IPOLIECCOB
AIIEKTPOHHBIX

CPE/ICTB Pa3InIHOTO
(YHKIIMOHAIBHOTO




Ha3HAYEHMUsI, a TAKIKE
HCIIOJIb30BATh
CTaHJapTHbHIC
MIPOrpaMMHBbIE
CpeicTBa ux
KOMITBIOTEPHOTO
MOJICJIUPOBAHUS

2. Mecro nucuurnHbl B cTpykType OI1

JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS
IIPY U3YyYECHUU CHEAYIOIINX JUCUUTIINH:

— «®Dusukay,

— «Maremartukay,

— «XuUMusI»

3HaHuUsA, MOJYyYEHHbIE NPU HM3YyYEHHH Marepuana JaHHOM JMCHUIUIMHBL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS MTPU U3YUYEHUH APYTUX AUCUUTUINH:

— «TexHOnoruss KOHCTPYKIIMOHHBIX MaTEPUATIOBY,

— «OJEKTPOHUKAY.

3. OObeM U TpyI0EMKOCTb TUCIUTLIAHBI
Janaple 00 o0meM o0beMe TUCIUIUIMHBI, TPYIOSCMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielIeHue 3TOH TPYJOEMKOCTH M0 CEMECTpaM) MPEeACTaBICHbI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

TpynoemMKoCTs 110
Bun yuebnoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmp OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 6 6
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
neximu (JI), (dac) 34 34
npakTudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoil mpoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnasn paboma, Bcero (dac) 12 12
Buo npomesxcymounoit ammecmayuu:. 3a4er, k3 k3
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) ” i

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3eiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmmn | 113 (C3)| JIP KII CPC

Pa3nensl, TEMBI JUCLUIIINHEI (uac) (ac) (4ac) (dac) (uac)

Cewmectp 2




Paznen 1. Knaccugukarms 3J1eKTpOTEXHUYECKIX
MaTepHaJoB

Pa3znen 2.0cHOBBI MaTepUaIoOBEICHUS.

Tema 2.1 Kpucraimmnueckue CTpyKTYpbl U UX
CBOMCTBA.

Tewma 2.2 JledeKThl KPUCTATUIMUECKUX CTPYKTYP U
YX BIIMSIHUE HA CBOWCTBA

Tema 2.3 Ipoueccol quddys3un.

Pasnen 3. .CBoIiCTBa METAJIOB U CILIAaBOB
Tema 3.1 ®a30BkIil cOCTaB CILIABOB

Tema 3.2 TunoBsie Auarpammsl (Ha3zoBOro
COCTaBa CIUIaBOB

Tema 3.3 Tepmuueckast 06paboTKa METAIIIOB U
CILIaBOB

Pasnen 4. CBOMCTBA HEMETAINYECKHX
MaTepHasoB

Tema 4.1 IImacTMaccel B BX CBOMCTBa
Tema 4.2 Ctekna 1 UX CBOMCTBA

Tema 4.3 CocTaB U CBOWCTBa KEpaMHUKU

Paznen 5. DIeKTpUYecKe CBONCTBA MAaTEPUAIIOB
Tema 5.1 30HHas CTPYKTypa TBEPJOTO Telia
Tema 5.2 DnekTponpoBOJHOCTh MAaTEPUAJIOB

1.5

Paznen 6 [IpoBoaHMKOBBIE MaTepUaIIbI

Tema 6.1 3aBUCUMOCTB yI€TBHOTO
COINPOTUBJICHUS METAJIJIOB U CIUIABOB OT
TeMIIepaTypbl U Ae(EKTOB CTPYKTYpHI

Tema 6.2 Knaccudukanus mpoBOJHHKOBBIX
MaTepHaJIoB M0 00JaCTH UX IPUMEHEHUS B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOIHUKHU. XapaKTEPUCTUKH U
00JacTh IPUMEHEHHUSI

Paszpnen 7. JlusnexkTpuyeckue MaTepuabl
Tewma 7.1 Iongapusanus JUIIEKTPUKOB B
AIIEKTPUYECKOM I10JIE

Tema 7.2 V30ns11IMOHHBIE MaTepUabl U
KOHJICHCATOPHBIE TUAJIEKTPUKH

Tema 7.3 AKTUBHBIE TUAIEKTPUKH.
Knaccugukanus u o01acte NpuMeHEHUs

Paznen 8. IlomynpoBOIHUKOBBIE MaTEpHATBI
Tema 8.1 CobcTBEHHBIE M TPUMECHBIE
MOJIYIPOBOJIHUKH

Tewma 8.2 KoHTaKkTHbIE SIBIICHUS HA TPAHULIE
MOJTYIPOBOIHUKOB Pa3HON MPOBOAMMOCTH

Tema 8,3 Brnusinue BHemHUX (pakTopoB Ha
MPOBOAMMOCTH TIOJTYTTPOBOJHUKOB.

Tema 8.4 TexHONIOrMUECKHUE ACIIEKTHI ITOJIyYEHHUS
MOJIYIIPOBOIHUKOBBIX MaTEPHUAJIOB




Paznen 9 MaruuTtHbie MaTepuaibl

Tema 9.1 IIponiecc HaMarHUYMBAHUS U
napameTpbl MArHUTHBIX CBOMCTB MAaTepUajIoB
Tema 9.2 MaraHuTOMsITKHE MaTEpHAIIbI M 00J1aCTh 3 4 1
WX IPUMEHEHUS

Tema 9.3 MarauToTBEp/IbIe MaTEPUAIIBI U 00JIACTH
WX IPUMEHEHUS

Paznen 10 KoHcTpyKIIMOHHBIE MaTEpUAIbI
Tema 10.1 Mexanndyeckre, TEXHOJIOTHUCCKUEC U
9KCILTyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX

4 1.5 1

MaTepHuajoB
Tewma 10.2 Knaccudukaius KOHCTPYKITMOHHBIX
MaTEpHAaJIOB 10 COCTABY U CTPYKTYpE
Paznen 11 OcoOeHHOCTH CBOMCTB HAHOPA3MEPHBIX 5 1
Y HAHOCTPYKTYPHBIX MaT€pHaJIOB
Hroro B cemecTpe: 34 17 12

Utoro 34 0 17 0 12

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0ydJalomUMHUCs  OMNpENeNeHHBIX  TPYIOBBIX  (DyHKUIMHA,  CBSI3aHHBIX ¢ Oy;aymien
PO ECCHOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Homep HasBanue u conepkanue pa3iejoB U T€M JICKIIMOHHBIX 3aHATUI
paszznena
1 Kaaccudukanuu 3/1eKTPOTEXHHYECKHX MATEPHAJIOB.
OcHOBHbIE MaTepHalIbl 3JIEKTPOMEXAaHUUECKOTO O0OpYylOBaHUS M HX CBOMWCTBA.
TexHomornueckue Marepuaibl, NPUMEHSEMBIE B TEXHOJIOTMYECKHX IPOILEccax
IIPOU3BOJICTBA DJJIEKTPOMEXAHUUYECKUX U3AeANi. KOHCTpYKIIMOHHBIE MaTEpHabL:
METaJulbl M CIUIaBbl, IUIACTMAcChl, CTEKJIa, KepaMuKa, Kiedu. BcrmomorarenbHble
MaTtepuaigbl A8 oOecliedeHuss HEOOXOIMMBIX  YCIOBUH TpH  MPOBEACHUU
TEXHOJIOTUYECKUX ONeparuil.
2 OcHoBBI MaTepHaJIOBeCHHUS.

Tema 2.1 Kpucramnnueckue CTpyKTypbl U HX CBOWCTBA.

CrtpoeHne MEeTallJIoB U CIUIAaBOB, OCHOBHBIE (PU3UYECKHE CBOMCTBA KPUCTAJINYECKOM
CTPYKTYpbI. THUIIBI KpUCTAIIIMYECKUX pemeTok. [lonmkpucrannnyeckue n
MOHOKPHUCTAININYECKHE CTPYKTYphI. [lomumopdusM n aHU30TpONHsI KPUCTATNTNYECKUX
CTPYKTYP.

Tema 2.2 Jle@ekThl KpUCTAITUYECKUX CTPYKTYp U UX BIUSHUE Ha CBONCTBA
Knaccudukanus nepexros. [Ipuunnsl nossnenus nepexros. Bausuue nedexkron Ha
ANEKTPUYECKUE, MATHUTHBIE, MEXaHUYECKIE CBONCTBA MaTepHaIOB.

Tewma 2.3 Ilporneccst auddy3un.

3axonbl Ouka s auddys3un. Auddysus B ha3oBbIX IpEeBpaLICHUIX

3 CBolicTBa METAJIIOB H CIIJIABOB.

Tema 3.1 ®a30BEIN COCTAB CIIIABOB

®opMHUpOBaHUE CTPYKTYPhI METAIIJIOB U CILUIABOB MPU KPUCTAJIIU3ALINH.
[Tomumopdubie mpeBpamenns. CTpoeHUE CIIIIaBOB.

Tewma 3.2 TunoBble nuarpaMMsbl a3zoBOro cocTaBa CIIJIABOB




JuarpaMMbl  COCTOSHMSL CHCTEM CIUIABOB C TIOJHOM W OIPAHUYEHHOH
PacTBOPUMOCTSIMHU B TBEPJIOM COCTOSIHHH.

Tema 3.3 Tepmuueckast 00paboTKa METAIIIOB U CILIABOB

Ha3nadenue, CymIHOCThP M  XapaKTEPHCTUKA OMNEpAIli TEPMUYECKOH 0O0pabOTKH.
Tepmuueckas o6pabotka cramu. OCOOEHHOCTH TEPMUYECKOH 0OpaOOTKM LIBETHBIX
METaJuIOB M cruiaBoB. OOecnieueHre 3aJaHHBIX MEXaHWYECKUX U TEXHOJIOTMYECKHX
CBOWCTB IPU TEPMUYECKOI 00paboTKe.

Ha3nadenue, CymiHOCTP W XapaKTEPHUCTHKA ONEpalfii XMMHUKO-TEPMHUYECKOU
obOpaboTku. OOecrniedyeHne 3aJaHHBIX MEXAHHYECKUX U TEXHOJIOTUYECKUX CBOWCTB
MIPU XUMHKO-TEPMHYECKOM 00pabOTKe

CBolicTBa HeMeTANINYECKHX MAaTEPHAJIOB.

Tema 4.1 IInacTmaccel U UX CBOMCTBA

Knaccudpukanus mnomumepoB. TepMorutacTUYHBIE TOJUMEPHI W WX CBOWCTBA.
TepMmopeakTuBHBIE MONMMEPBI M HX CBOWMCTBA. KOMMIO3MIMOHHBIE IJIACTMACCHI.
Hanonaurenu mimactMace, COCTaB v TOMOJIOTHUSL.

Tema 4.2 Crexiia 1 UX CBOMCTBA

Krnaccudpukanus CTEKOI 1O CTEKI000pa3yIoleMy XHMHUYECKOMY COCIUHEHUIO.
CoctaB M CBOICTBa OKCHUIHBIX CTEKOJI. MeToApl MOBEPXHOCTHOM H OO0BEMHOI
Moaudukanuu crekon. CHTauIbl B UX CBOWCTBA.

Tema 4.3 CocTaB 1 CBOMCTBA KEPAMHUKHU

Kepamuka, xumuueckuii 1 ¢a3oBbii coctaB. Onepanun KepaMUIeCKOH TEXHOJIOTHH.
CaoiicTBa 1 00J1aCTh IPUMEHEHHUSI KEPAMUUECKHUX M3eIUN

JJIeKTpUYecKHe CBOHCTBAa MaTepuajioB

Tema 5.1 30HHas cTpyKTypa TBEPAOTroO Teia

OcHOBHbIE IOHATHUSA U 3JIEMEHTBI 30HHOW TEOPUU. 30HHBIE CTPYKTYpPbl METAJLIIOB,
JUAJIEKTPUKOB U MOJIYITPOBOJHUKOB. XapaKTEPUCTUKA IEKTPUUECKUX CBOWCTB
IIPOBOJHUKOB, ITOJIYIIPOBOJHUKOB U JUAJIECKTPUKOB

Tema 5.2 DneKkTponpOBOJHOCTh MAaTEPUAIIOB

VYaenpHas anekTpuyeckas MpoBoAuMocTh KoHLeHTpauus HocuTened 3apsia B
IIPOBOJAHMKAX M TOJIYNpoBOAHUKAX. [IoABMIKHOCTE HOCUTENEHN 3apsiza, 3aBUCUMOCTD
OT CTPYKTYPbI U TEMIIEPATYPBHI.

IIpoBOoAHUKOBBIC MATEPHAJIBI

Tewma 6.1 3aBUCUMOCTH YJIEITBHOTO COMPOTUBIICHUSI METAJJIOB U CIIJIABOB OT
TeMIepaTypbl U Ae(PEeKTOB CTPYKTYPHI

XapakTepucTrKa CBOMCTB IPOBOJHUKOB M UX 3aBUCUMOCTb OT BHEIIIHUX yCIIOBUH.
Tema 6.2 Knaccudukanus npoBoJHUKOBBIX MaTepHajoB MO 0071aCTH UX MPUMEHEHUS
B QJIEKTPOTEXHUKE

IIpoBogHMKOBBIE MaTepuanbl C BBICOKOM INpoBogumocThlo. Ilpumom u  wux
kinaccuukanug. TpeOoBaHUS K MaTepuanaM MpuIoeB. Marepuansl A pa3IndHOro
BHJIa KOHTAKTOB.

Matepuasl ¢ O0JIBIIUM YJIEIbHBIM COITPOTUBICHUEM, PE3UCTUBHBIE MaTEPUAJIbI.
Tema 6.3 CBepXNIpOBOIHUKH.

XapaKkTepuCTUKU U 0071acTh IPUMEHEHHUS.

SIBneHne  cBepXMpOBOAUMOCTH.  CBEpXIPOBOAAIIME  METAIIBI U CIUIABBIL.
CBepxnpoBoisiiiasi Kepamuka.

Ju3JjiekTpuYecKne MaTepuaJbl.

Tema 7.1 Ionstpuzanust IUAIEKTPUKOB B JJIIEKTPUUECKOM T10JIE

[longpuzanus AUDIEKTPUKOB B DJIEKTPUYECKOM MoJje. JIM3IeKTpUYecKue MOTepu U
AJIEKTpUYEcKasi MPOYHOCTh AMAIEKTPUKOB. MexaHndyeckue, TepMUYecKue U (U3HUKO-
XMMHUYECKHUE CBOICTBA TUAIEKTPUKOB.

Tema 7.2 30111M0HHBIE MaTepUaibl U KOHJIEHCATOPHBIEC JUAIEKTPUKA
["a3o00pa3zuble  audAeKTpUKU. JKujakue  JUAIEKTPUKH.  DIIEKTPOU3O0JSIIMOHHBIC




mactMacceel.  Ilonmumepsl, MoigydaeMble IMOJUMEPU3aLME U IOJUKOHJECHCALUEH.
CpoiictTBa © 007acTh TNPUMEHEHHS] PE3WHBI. TEXHOJOTWYECKHE TPOIECCHI
u3roroBneHust crekna. CBoicTBa M 007acTe npuMeHeHUs kepamuku. Crmona u
CIIIOHBIE MaTepHualbl. Jlaku, 3Manu, KOMIIayHAbl U KIIEH.

Tema 7.3 AxtuBHbIe 1UaNeKTpuKU. Knaccudukanus u 061acte npuMeHeHUs
AKTHBHBIE TUIJICKTPUKHU. XapPAKTEPUCTUKA CETHETOIEKTPUKOB U NbE303JIEKTPUKOB.

IHosrynpoBoIHUKOBBIEC MATEPHAJIBI.

Tewma 8.1 CoOCTBEHHBIE 1 IPUMECHBIC TTOTYITPOBOTHUKH

Knaccugukanus moxynpoBoJHHKOB. DIEKTPOIIPOBOIHOCTH MOITYIPOBOJHUKOB U €€
3aBUCUMOCTB OT TeMIeparypsl. JIOHOpHBIE U aKIIENTOPHBIE IPUMECH.

Tema 8.2 KoHTakTHBIE IBJIEHUS HA IPAHULIE TIOTYTIPOBOJHUKOB Pa3HON
MIPOBOJIUMOCTH

Huddysus Ha rpaHuUIe TPUMECHBIX MOTYNPOBOAHNKOB. OOpa3oBaHue
MOTEHIIMAJIBLHOTO Oapbepa JiJIsl OCHOBHBIX HOcUTeleH 3apsiaa. Jpeiid HeoOCHOBHBIX
HOcHUTelel. BonpTaMiiepHas XapakTepUCTHK Iepexoa.

Tema 8,3 Biausinue BHEMHUX (PaKTOPOB HA IPOBOAUMOCTH MOTYIIPOBOJHUKOB.
@®OoTONpPOBOAUMOCTh  IOJIYIPOBOAHUKOB.  TepMO3JIEeKTpUUYECKHE  SIBIEHUS B
MOJIyIPOBOIHMKAX. ["anbBaHOMarHuTHbBIE YPPEKTHI B MOIYIPOBOIHUKAX.

Tema 8.4 TexHosornueckre aceKThl OJIyYEHUS OJIyIPOBOIHUKOBBIX MAaTEPUAJIOB
XapakTepucTuka TMPOCTBHIX  IOJYNPOBOAHUKOB. TeXHOJIOrMYEeCKHME  ONepaluu

MOJIYUCHUA MOHOKPHUCTAJUIMYCCKUX ITOJIYIIPOBOAHUKOBBIX MATCPUATIOB. dusznueckue
MCTOAbI OYHUCTKU IIOJIYIIPOBOAHUKOBBIX MATCPUATIOB. XapaKTepI/ICTI/IKa U CBOMCTBa
OCHOBHBIX 6I/IHapHLIX NOJIYIIPOBOAHHUKOBBIX COG,I[I/IHCHI/Iﬁ. TBCpI[LIC pacTBOpbI Ha
OCHOBC IMPOCTHIX MOJTYIPOBOJHUKOB U XUMHUUYCCKHUX COCIUHCHUH.

MarHuTHbIe MaTepHAJIbI

Tema 9.1 [Iponiecc HaMarHMYMBAHUS U TApAMETPhl MATHUTHBIX CBOMCTB MaTE€PHAIOB
SIBnenus geppomarnerusma u Gpeppumaruernma. Od6pazoBaHue JOMEHHOM
CTPYKTYpHI B heppomarHeTukax. [Iporecc HaMmarHnuMBaHusl BO BHEITHEM MarHUTHOM
nonie. SIBnenue rucrepesnca. [lapaMeTpbl MArHUTHBIX CBOMCTB MaTEpHAJIOB.

Tema 9.2 MaruuToMsirkue MaTepualisl U 00J1IaCTh UX IPUMEHEHUS

Knaccugukaims MarHUTOMSTKAX MaTepUaIoB, 00J1acTh IPUMEHEHHS.
Hu3zko4acToTHBIE M BHICOKOYACTOTHBIE MATHUTOMSTKHE MaTepHabl — (heppUTHI.
AMOpQHBIE MATHUTOMSITKAE MaTEepHaIbI.

Tema 9.3 MaruuToTBep/ible MaTepuaibl U 001acTh UX IPUMEHEHUS

MarHuToTBepIpIe MaTepHajbl — HMCTOYHUKH TIOCTOSHHOTO MAarHUTHOTO TIOJISL.

TpeboBaHue k mapameTpaM M 3aBHCHUMOCTb OT COCTaBa U CTPYKTYphl. Tepmuueckas
00paboTKa MarHUTOMSITKMX U MarHUTOTBEP/IbIX MaTepUAIIOB.
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KoncTpyKunnoHHBIE MaTepHabl.

Tema 10.1 Mexanunueckue, TEXHOJIOTMUECKHE U SKCIUTyaTallMOHHBIE CBOIICTBA
KOHCTPYKLMOHHBIX MaTepUasoB

MexaHnuyeckue CBOMCTBa KOHCTPYKIIMOHHBIX MaTepuanoB. Knaccudukauus u BUb
HCIIBITAaHUN I ONIPENEIICHUs MEXaHUYECKUX CBOMCTB.

XapakTepucTrka OCHOBHBIX TEXHOJIOTMYECKUX METO/IOB 00paboTkn
JJIEKTPOTEXHUYECKUX U KOHCTPYKLMOHHBIX MAaTEpHUANIOB. TEXHOIOIrHYECKUE CBOMCTBA
MatepuanoB. HasHaueHme ©  OCHOBHBIE TpeOOBaHMS, NpPEIbABISEMbIE K
KOHCTPYKLIMOHHBIM METaj/laM M CIUIaBaM, UCIOJIb3YEMBIM B JJIEKTPOMEXAHMYECKUX
W3/EINsIX.

Tema 10.2 Knaccudukaiyst KOHCTPYKIIMOHHBIX MaT€pPHAaJIOB MO COCTaBY U CTPYKTYpe
CocTaB, OCHOBHbIE MAapKU M COCTOSIHHE IOCTaBKU YIJIEPOIAMCTBIX W JIETUPOBAHHBIX
craneil. Ha3HaueHne M ycioBusi BBIOOpDa OCHOBHBIX MapoOK CTajed ajs W3JeNui
JIEKTPOMEXAHUKHU.




XapakTepucTUKa M CBOWCTBA IIBETHBIX META/IOB U cIulaBoB. CocTaB, OCHOBHBIE
MapKHu ¥ COCTOSIHHE ITOCTABKH.

CroiikoCcTh MaTepHalloB K IEKTPOXUMUYECKOW U K XUMHUYECKONH KOppo3uu. MeTobl
MOBBIIIEHUS KOPPO3HMOHHOM CTOMKOCTH M 3allUTBHI OT KOppo3uu. JKaponmpodHOCTb U
METOZBl €€ IOBBIMIECHMS. XJaJ0CTOMKOCTh MaTepHalloB. BiusHue paguanuoHHOIO
o0stydeHus Ha (PU3NKO-MEXaHUYECKHE CBOWCTBA MaTEpPHUaJIOB.

XapaKTepuCTUKA U CBOMCTBA CIIABOB C OCOOBIMHU TEIVIOBBIMU CBOWCTBAMU: CIUIABHI C

CBOICTBA CILIABOB.

MUHUMAJIbHO  BO3MOKHBIMH  TEMIIEpaTypHbIMH  KO3((UIMEHTaMU  JIMHEHHOIO
pacmipeHusi Y 3aJaHHBIMH  TEMIIEPaTypHBIMH KO3 (UIMEHTaMU JTUHEHHOTO
pacuIMpeHusl.

CrmaBel ¢ ocoObiMu ympyrumu cBoicTBamu. CTpyKTypa, (HU3MKO-MEXaHUYECKHe

KOHCprKLII/IOHHBIe IUIACTUKU W KOMIIO3UIIMOHHBIC MAaTCpUalibl, HCIIOJIL3YCMBIC B

ANEKTPOMEXAHUKE.

OcHOBHBIE Tpe6OBaHI/ISI, NpeaABABISACMBIC K  IHIACTUYCCKHUM  MaACCaM. BI/II[BI,
XapaKTepUCTUKU U MapKH KOHCTPYKLUMOHHBIX IUIACTUKOB , HCIOJb3YEMBIX B
W3ICTUAX TPUOOPOCTPOCHHUS.

Ha3Ha‘~I€HI/I€, XapaKTCPUCTHUKA u o0JracTe IMPUMCHCHU A KOMITO3UIITMOHHBIX
MaTEepUasoB.
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CBOMCTBA CIIaBOB. HAaHOCTPYKTYpHBIE KOMIIO3ULIMOHHBIE MATEPUAJIBL.

OCco0eHHOCTH CBOIICTB HAHOPA3MEPHbIX M HAHOCTPYKTYPHBIX MATEPHAJIOB.
Meroasl MOIy4YeHNsI HAHOCTPYKTYPHBIX METAUIMYECKUX CIUIAaBOB. BimsHue pazmepa

KpUCTAJUIMYCCKOI'0 3€pHAa Ha (bH?;I/I‘-IeCKI/Ie, MECXaHUYCCKUE MW TCXHOJIOTHUYCCKHUEC

4.3. TlpakTtuueckue (CeMHHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHI U UX TPYTOCMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATUS U UX TPYAOEMKOCTh

N3 Hux No
Ne | Tembl npaktrueckux | DOpMbI IpakKTHYECKUX | TpPyHOEMKOCTh, |IPAKTUYECKOU |pa3jaeia
n/m 3aHATUN 3aHATUN (gac) MIOATOTOBKH, | AUCIUI
(gac) JIVHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTh PUBEACHBI B TA0OHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaumenoBanue 1abopaTtopHbIXx paboT TpyHOeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 2
1 | UccnenoBanue CBONCTB MPOBOISIIINX 2 1 6
CILIaBOB
2 | UccnenoBanne CBOMCTB HU30JISIIIMOHHBIX 2 1 7
MaTepuaioB
3 | UccnenoBanue mpsMoro U 0OpaTHOTO 2 1 7
npe303ddekra




4 | UccnenoBanue CBOWCTB MOJIYIIPOBOJAHUKOBBIX 4 1 8
MaTepuaJloB

5 | UccnenoBanue cBONCTB MarHUTOMSITKUX 2 1 9
MaTepuaJloB

6 | MccnenoBanue CBOWCTB MarHUTOTBEPABIX 2 1 9
MaTepuaJloB

7 | UccnenoBanue TBEpAOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTepHajoB.

Bcero 17

4.5. BeInonHeHne KypcoBOro NpoeKkTa/ KypcoBoi paboThI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXcs
Buibl camocTosITeNnbHOM pabOThI U €€ TPYJI0SeMKOCTh ITPUBEICHBI B TaOUIE 7.

Tabmmua 7 — Buasl caMoCcTosITeNNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 5 5
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
IToaroToBka K TEKyI1eMy KOHTPOJIIO 5 5
ycneBaemoctu (TKYVY)
Jomarinee 3amanue (J13)
Kontposbuble pabotsl 3a04HuKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 5 5
atrecrauuu (ITA)
Bcero: 12 12

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJTYJIIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CaMOCTOSTENbHON paboThl 00yYaromMXCsl yKa3aHbl B

1.11. pa3aenos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3aHUN
[lepedyeHb MeUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3/IaHUH MpUBEIEeH B TaOIHUIE 8.
Tabnuua 8— IlepeyeHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Mudp/
URL anpec

bubnuorpaduyeckas ccpuika

Komyectso

IK3EMILISPOB
B OMOIMoTEKE

(kpome
AJEKTPOHHBIX

SK3EMILISIPOB)

DIIEKTPOTEXHUIECKHE




https://lib.guap.ru/jirbis2/components/com_irbis/
pdf_ view/?764496

MaTepHuaibl. YuebHo-
METOANYECKOE IT0Cco0me
(;mabopatopHblit TpakTUKyM)/
M. A. Ilnotanckas [u ap.];
I'YAIL CII6. 2020. - 54 ¢

https://lib.guap.ru/jirbis2/components/com_irbis/
pdf _ view/?159546

MarepuanoBeaeHue u
MaTrepuaibl JI€KTPOHHOU
TEXHUKH : [ DIEKTPOHHBII
pecypc] : KOHCTHEKT JISKIIHiA /
M. A. Ilnotanckas [u ap.] ;
CII6. I'VAIL, 2017. - 271 c.

https://lib.guap.ru/jirbis2/components/com_irbis/
pdf _view/?85175

MarepuanoBeaeHue u
MaTrepuabl JIEKTPOHHOU
TEXHUKH : [ DICKTPOHHBII
pecypc] : yuebHoe nmocobue /
M. A. Ilnotanckas [u ap.] ;
CII6. I'VAIL 2018. - 301 c.

https://lib.guap.ru/jirbis2/components/com_irbis/
pdf _view/?441468

DNEeKTPOTEXHUUECKUE
MaTepUabl
(nudPnexTpuYecKue
MaTepHuaibl) : [ DIEKTPOHHBIN
pecypc] : yuebHo-
MeToandeckoe mocodue / M.
A. IlnotsHckas [u ap.] ; CII6,
I'VAIL 2020. - 108 ¢

https://lib.guap.ru/jirbis2/components/com_irbis/
pdf  view/?532349

DNEeKTPOTEXHUUECKUE
MaTepuaibl (MArHUTHBIC
MaTepHuaibl) : [ DIEKTPOHHBIN
pecype] : yueOHo-
MeToau4eckoe nocooue / M.
A. ITnotsackas [u ap.] ; CIIO,
I'VAIIL 2020.-59 ¢

https://lib.guap.ru/jirbis2/components/com_irbis/
pdf_ view/?641465

DNEeKTPOTEXHUUECKHE
MaTepuabl
(monmynpoBOJHUKH) | [
ONEeKTPOHHBIN pecypc] :
y4eOHO-METOIMUECKOe
nocobue / M. A. IlnotsHckas
[u mp.] ; CII6, I'YAIL 2020.-
54c

https://lib.guap.ru/jirbis2/components/com_irbis/
pdf _ view/?761468

DNEeKTPOTEeXHUUYECKUE
Martepuasl (MPOBOJHUKH): [
DneKTpOHHBIN pecypc] :
yueOHO-METOJUUECKOe
nocobue / M. A. IlnotsiHckas
[u ap.] ; CII6, I'YAIL 2020. -
41 c.

7. TlepedyeHb HIEKTPOHHBIX 0OpPa30BaATEIBHBIX PECYPCOB
uH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « ITHTepHeT»




[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB WH()OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — TIlepedyeHb DJIIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»

URL agpec HaumenoBanue

https://pro.guap.ru/ DJIeMEHTHI 3JIEKTPOHHOI0 Kypca M0 JUCIUIUIMHE pa3MEIleHbl BHYTPH
OUOC I'VAII «MuTerpupoBanHas cpema 00ydeHus»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp NPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEMOTO IPHU OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoIecca 110 JUCHUIIHHE.
[Tepeuenp nuCmoNIB3yeMOro IPOrpaMMHOTO oOectieueHus mpeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne i/ HanmeHnoBaHue

OnekrpoHHas uHGopMaroHHo-o0pazoBatenbHas cpena ['Y AIl «HTerprpoBanHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpynaukamu 'Y AIT (BBeacHa B
skcrutyaranuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayieit u
X QYHKIIMOHAIBHOE Ha3HAYCHUE U3JI0KEHBI 10 cchuike https://guap.ru/it/system/iso

OdunmanbHbIi callT 00pa30BaTEbHOM OpraHnu3aluy B ceTH «HTepHeT
(https://guap.ru/), pazpabotan cotpyauukamu ['YAII (BBeneH B dKCIUTyaTaIUIO
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

LibreOffice 5 (JIuriensus LGPLv3)

Microsoft Office 2019 (morosop 'Y AIL, undopMarus o TUICH3UHN MPEACTABICHA TI0
ccbuike https://guap.ru/it/system/iso/po)

MozillaFirefox (unensun GPL/LGPL/MPL)

VLC mediaplayer (JIuensusi: GNU LesserGeneralPublicLicense v2.1+)

CHGHI/IaHBHHe MMporpaMMHBIC CPEACTBA

Mathcad - (morosop I'YAIl, undopmarus o TUIIEH3UN TPEACTABICHA 110 CChLIKE
https://guap.ru/it/system/iso/po)

MathWorks MATLAB (norosop I'VAII, undopmarus o JUIEH3UH TPEICTABICHA 110
ceoutke https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenbr MCHONMB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

No /1t Hanmenosanue

3J'ICKTpOHHBIe OMOIMOTCUHbBIE PECYpPChI U CUCTEMBI

DOnexTpoHHBIH Katanor 6ubnmuoreku ['YAII ¢ mocTymnom k 6a3e MoTHOTEKCTOBBIX
mznanuit (https://lib.guap.ru.), TocTyn uepe3 IUYHBINA KaOWHET YnUTaTENs1 OMOINOTEKH
I'YAII

Hayunas snektponnas 6ubnmoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
TUYHBIA KaOuHeT untarens ononuorexku ['Y AIl a takxe no IP -agpecam 'Y AII



https://pro.guap.ru/

oubmmorexku ['YAIL a taxoke mo IP -anpecam I'VAIIL

3BC «Jlanby (https://e.lanbook.com/), mocTymn yepe3 TUUHBIM KaOMHET YUTATEIS

IP-anpecam ['VAII

OBC Koncopruyma aspoxocmudeckux By3oB Poccuu (http://elsau.ru/ suai), noctyn mo

oubmmotexu ['Y Al a Taxxe no IP -agpecam 'Y AII

OBC Znanium (https://znanium.ru/), A0CTyn Yepe3 JIUYHBIN KAOMHET YU TATEIIS

Oo6pazoBarenbas mnatdopma «HOpaiit» (https://urait.ru/), ToCTyI Yepe3 THUHBIHA
kabuHet unrtatens oudnuorexu I'YAIL a taxxke o IP -agpecam 'Y AII

CoBpemeHHbIe TPOodecCHOHATbHBIC 0a3bl JAHHBIX

JOCTYTI

®denepanpHblil mopran «Poccuiickoe oopazoanue» (https://ro-edu.ru/), cBOOOIHBII

(https://www.scopus.com/), noctym o IP -agpecam ['VAII

PedeparuBHas 6a3a qaHHBIX PEIICH3UPYEMOU HAYYHOU JTUTEPATYPBI SCOPUS

(Jjournals.ioffe.ru), cBOOO HBIN TOCTYII

Kypnan rexamueckoit ¢pusuku, XKypnan "Onruka u criekTpockonus"”

9. MarepuanbpHO-TeXHHYECKast 6a3a

CoctaB MarepualbHO-TEXHHUYECKOHW 0a3bl, HEOOXOIUMOI

JJIA OCYHICCTBJICHUA

00pa30BaTeILHOTO TpoIiecca Mo TUCIUIUTHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

No
n/o

HanmMmenoBanue cocTaBHOM 4acTH
MaTepHaTbHO-TEXHHYECKON 0a3bl

Howmep aynutopun
(1pu HEOOXOAMMOCTH )

1

VYyebHas ayIuTOpHs I 3aHATUH JICKIIMOHHOTO THIIA.
ObecrieyeH TOCTYM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbHyto cpeny 'Y AII o nmokanpHON
BBIUHCIUTENBHOM ceTu miu Touke nocryna WiFi

VYyeOHast ayuTopus AJis 1a00paTOPHBIX paboT, 1Jis
IPYNIOBBIX U UHIUBUAYAIBHBIX KOHCYJIbTALUH, U TEKYIETO
KOHTPOJISI M TPOMEKYTOYHOM aTTeCTaINH.

JIaboparopHoe obopyaoBanue: paboure mecta — 20 IIT.
ObecrieueH 10CTyN B 3JIEKTPOHHYIO HH(OPMaILMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoH
BBIUMCIUTENBHOM ceTn uiu Touke goctyna WiFi

14-03
(yn.I'acremno,n.15)

[TomemieHue st CaMOCTOSTENEHOM padOThI 00YYArOIIUXCS -
Uwuranpabiii 3a51 6ubmmorexku I'Y All: ciennanusupoBanHas
Me0enb; epcoOHANbHBIE KOMIBbIOTEpPHI — 10 mIT.,

o0ecrniedeH JOCTYM B 3JEKTPOHHYIO HHPOPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoOH
BBIYMCIIMTEIILHON ceTH U Touke nocTtyma WiFi, a Takke k
INEKTPOHHO-OMOIMOTEYHBIM cHcTeMaM, pedepaTUBHOM Oaze
JAHHBIX Scopus; konupoBaybHbIK anmnapaT Kyocera KM203S5.

22-19 (yn. bonbas
Mopckasi, 1.67, muT. A)




10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOUYHONH aTTECTAlluU
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

CnmcoK BOMPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbBIC OUICThI*;
3amaum;

TecThl.

DK3aMeH

[Tpumeuanue: *sK3aMEeHAIIMOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1ay TaOauis 15.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTEHIIMI OOYYaIOIMMHKCS TPUMEHSETCSl 5-0ajulbHasi MIKalla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpbHast ~ mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIIbHBIM HOPMAaTHBHBIM aKTOM
'YAIL
Tabnuua 14 —Kputepuu olleHKH YPOBHsI CHOPMHPOBAHHOCTH KOMITCTCHIIUH

OrieHKa KOMITETEHITUN

XapakTepucTrka c()OpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHas mKana PAKTCep (bop

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOUJI MMPOTPaMMHBIN MaTepua,

— YBEpPEHHO, JIOTHYHO, [TOCIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— OMUPasICh HAa 3HAHUS OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTyphl,
«OTIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHHS C MPAKTUYECKOU
«3a4TEHO» NEATEILHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET U apIYMEHTUPYET BbIIBUTAEMbIE UM UJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIIEUATTU3UPOBAHHBIX TIOHATHUM.

— npaBWIbHO BBIMOJIHWI OT 90% 10 100% TecTOBBIX 3aaHuil .

OO0yyarommiics:

— TBEpJIO0 YCBOMJI MPOTPAMMHBIN MaTepual, IPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3bIBA€T YCBOCHHBIE 3HAHUS C TMPAKTUYECKON N1EATETbHOCTHIO
«3aYTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CUCTEMOM ClielnaIn3upPOBaHHbIX TTOHATUH.

— IIPaBUIIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 33aHH .

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
IO CYLIECTBY M3JaraeT €ro, ONMMpasch HA 3HAHUSA TOJIBKO OCHOBHOM

JUTEpaTyphl,
— JIOITyCKaeT HeCYIECTBEHHbIE OIMOKU U HETOYHOCTH;
«yIOBJIETBOPUTENILHO» | — MCIIBITHIBAET 3aTPy/IHEHUS B MPAKTUYECKOM IPUMEHEHMM 3HaHUMN
«3aYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MTOJI0KEHHUS,

— 3aTpyAHsIeTCs B (OPMYIUPOBAHUU BBIBOJIOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CIEIIMATU3UPOBAHHBIX MOHATHH.
— IIPaBUJIBHO BBIMOIHII OT 51% 110 69% TeCTOBBIX 3aMaHUI .

— oOyyJaronuiics He YCBOMJ 3HAYMTEIbHOH YacTH MPOrpaMMHOTO
MaTepHana,

— JIONYCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  MpH
paccMOTpeHHH MPo0JieM B KOHKPETHOM HaIlpaBJICHUN;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHUHU 3HAHUM;

«HEYJOBJIETBOPUTEITHHO
«HE 3a4TEHO»




Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P p (opmpo

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHHS;
— He (OPMYIHPYET BBIBOJAOB M 000OIIICHHIA.

o *k
— IPaBUJIBLHO BBIMOJIHWI MeHee 51% TeCTOBBIX 3aJlaHul .

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 SK3aMeHa

Ne /i [lepedens BOmpocoB (3a71a4) Uil SK3aMeHa Ko
MHAMKATOpa

1 OOBsICHUTE 3aBUCUMOCThH CBOMCTB MaTEPHAIIOB OT CTPYKTYPBI. OIIK-1.V.1
Kpucrammnueckue 1 aMophHbIe MaTEpPHUAIbI.

2 OO0BsiCHUTE TPUYUHBI BOSBHUKHOBEHUS e(DEKTOB CTPOCHUS OIIK-1.B.1
KPUCTAJNIMYECKMX MAaTEpUaJIOB U UX BJIMSHUE HA CBOMCTBA MaTepUAJIOB.

3 OObscHUTE 3aBUCUMOCTH CBOMCTB MaT€pUAJIOB OT TUIIA CBS3H MEXIY OIlK-2.3.1
4JacTULIaMU B KpUCTAJLIE.

4 OObscHuTe BaHsHUE (PAa30BOr0 COCTAaBA CIUIABOB HA UX CBOMCTBA. OIIK-2.3.2

5 OO0BsicHUTE PHEPTETUYECKHUE YCIOBHS U 3TAIbl KPUCTATUTH3ALUN OIIK-2.Y.2
CILUIaBOB

6 [Ipoananmsupyiire quarpaMMy COCTOSIHUS ABYXKOMIIOHEHTHBIX OIIK-2.B.1
CIJIaBOB, 00Pa3yIOUIMX MEXaHUUYECKHE CMECH U3 YHCThIX KOMIIOHEHTOB
1 BbIOepUTE 00JaCTh MX IPUMEHEHUS

7 [Ipoananusupyite nuarpaMmy COCTOSIHUS JBYXKOMIOHEHTHBIX ciutaBos | [IK-1.Y.1
C HEOIPAaHUYEHHOHN pacTBOPUMOCTbIO KOMIIOHEHTOB U BBIOEPUTE
00J1aCTh UX NPUMEHEHUS

8 [Ipoananm3upyire quarpaMMy COCTOSIHMS IBYXKOMITOHEHTHBIX [IK-1.B.1
CIUIaBOB, KOMIIOHEHTBI KOTOPBIX OTPAHUUYEHO PACTBOPUMBI B TBEPIOM
COCTOSIHMM M 00pa3yIoT 3BTEKTHKY U BHIOEpUTE 00JIaCTh X
IIPUMEHEHHUS

9 OObscHUTE BIMSHIE XUMHUYECKOIO COCTaBa U CTPYKTypbl oprannyeckux | OINK-1.V.1
IIOJINMEPOB Ha UX CBOMCTBA

10 OObscHUTE BIMSHIE XUMHUYECKOI'O COCTABA U CTPYKTYPbI OIIK-1.B.1
HEOPraHMYECKUX CTEKOJ M KEPaMUKH Ha UX CBOMCTBA

11 IIpoBeauTe CpaBHUTENIBHBIA aHAIIU3 DJIEKTPUYECKUX CBOMCTB OIIK-2.3.1
MaTepuaIoB HA OCHOBE 30HHOW YHEPIreTUYECKON CTPYKTYPbI

12 OOBsicHUTE 3aBUCUMOCTb Y/I€IBHOTIO CONPOTHUBICHUS METAJUIOB U OIIK-2.3.2
CILUIaBOB OT TEMIEPATYPHI U (Pa3z0BOro cocTaBa

13 IIpoBeauTe CpaBHUTENIBHBIA aHAIU3 CBOWCTB IIPOBOJHUKOBBIX OIlIK-2.Y.2
MaTEepUaJIOB M0 00JIACTU UX IPUMEHEHHUS

14 ChopmynupyiiTe ycinoBus CBEpXIpoBoAsiero cocrosiuus u npuseaute | OINK-2.B.1
MIpUMEPBI MaTEPHATIOB C CBEPXIIPOBOISAIIMMH CBOWCTBaMHU U 00JIaCTh UX
IPUMEHEHHSI.

15 OO6bscHUTE COOCTBEHHYIO MPOBOUMOCTD MOJIYIIPOBOIHUKOB U [K-1.V.1
3aBUCHMOCTbD YJ€JIbHON POBOJUMOCTH OT TEMIIEPATYPBI.

16 [Ipoananu3upyiite siBieHHe POTOMPOBOIUMOCTH B MOTYIIPOBOTHUKAX, [IK-1.B.1
IIPE/ICTaBbTE CIEKTPAIBHYIO M CBETOBYIO XapAKTEPUCTUKY
MOJIYIPOBOIHUKA

17 [IpoanaM3upyHTE KOHTAKTHBIC SBJICHNS HA TPAHULIEC IPUMECHBIX OIIK-1.¥.1




MIOJIYyIIPOBOJHUKOB, IIPEICTABbTE BOJIbT-aMIIEPHYIO0 XAPAKTEPUCTUKY p-
I mepexoaa

18 [TpuBenuTe KIaccu(pUKAUIO MOTYIPOBOJHUKOBBIX MaTEPHAIOB MO OIIK-1.B.1
XMMHUYECKOMY COCTaBY U 00JIACTH IPUMEHEHMSI

19 OOBsicHHUTE SBJICHUE MOAPU3ALNH JUIICKTPUKOB B SJIEKTPHIECKOM OIIK-2.3.1
110J1e, JaiTe onpeesieHUue QUAIEKTPUYECKON MPOHUIIAEMOCTH

20 [IpoananusupyiTe NPUUMHBI JUNIEKTPUUECKUX IOTEPH B OIIK-2.3.2
JURJIEKTPUKAX U BUJIbI IPOOOS IUIIEKTPUKOB

21 Cdhopmynupyiite TpeOOBaHMS K XapaKTEPUCTHKAM U CBOWCTBAM OIIK-2.YV.2
M30JIALIMOHHBIX MAaTE€pUAJIOB.

22 OOBsicHUTE CBOWCTBA CErHETOYICKTPUKOB M 001aCTh UX IPUMEHEHHUS OIIK-2.B.1

23 OOmbsicHHUTE SBJICHUS MPSAMOTO U 00paTHOTO Mbe3odpdexra. Ilpuseaure | I1K-1.V.1
IIPUMEPBHI NIbE303JIEKTPUKOB, UX CBOMCTBA U IPUMEHEHUE.

24 [Ipoananu3upyiTe MarHUTHBIE CBOMCTBA MAaTEPUAJIOB HA OCHOBE MX [IK-1.B.1
MarHUTHOM BOCOPUUMYHUBOCTH

25 ChopmynupyiiTe OCHOBHBIE XapaKTEPUCTUKU MATEPUATIOB C OIIK-1.V¥.1
YIOPSIOYEHHON MarHUTHOU CTPYKTYPOIl.

26 [TpoBenuTe CpaBHUTEIBHBIN aHAIU3 CBOWCTB M KJIACCH(PHUKAITUIO OIIK-1.B.1
MarHUTOMSATKHX MaTepHalloB.

27 [IpoBennTe CpaBHUTENBHBIN aHAIN3 CBOWCTB M KJIACCU(DUKALIUIO OIIK-2.3.1
MarHUTOTBEP/IbIX MaTEpPHUAIOB

28 Chopmynupyiite TpeOOBaHUS K MAarHUTHBIM MaTepuaiam crneruansHoro | OITK-2.3.2
Ha3HAYEHUs] B COOTBETCTBUHU C 00JIACTHIO UX IPUMEHEHMSI

29 ChopmynupyiiTe TOHATHS MEXaHUYECKUX, IKCIUTYaTallMOHHBIX U OIIK-2.Y.2
TEXHOJIOTHYECKHUX CBOMCTB KOHCTPYKIIMOHHBIX MaTepHAJIOB.

30 OueHuTe KOHCTPYKLIMOHHYIO TPOYHOCTh MaTepHalia Mpu CTaTHYECKUX OIIK-2.B.1
Harpys3kax.

31 OneHuTe KOHCTPYKIMOHHYIO IPOYHOCTh MaTtepuaia rnpu quHamudeckux | IIK-1.V.1
Harpys3Kax.

32 ConocraBbTe METO/IBI MTOBBILIEHUS KOHCTPYKIIMOHHON IPOYHOCTH IIK-1.B.1
MaTepHuajia Mpu CTAaTHUECKUX U TMHAMHYECKHX Harpy3Kax

33 IIpoBeauTe CpaBHUTENBHBIA aHAIU3 CBOWCTB KOMIIO3ULIMOHHBIX OIIK-1.V.1
KOHCTPYKIIMOHHBIX MaTepHajIoB

34 OOBsicHUTE 0COOEHHOCTH CTPYKTYPBI U CBOMCTB HAHOPa3MEPHBIX OIIK-1.B.1
MaTEepUaJIoB.

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
Ne /it [Tepeuens BompocoB (3agayv) 1y1s 3aueta / nudd. 3auera Koz
UHIMKaTopa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

IlepeuyeHp TeM AJIs BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOThl Ipe/CTaBIIEHbI

B Tadmuie 17.

Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUS. KYPCOBOT'O MPOEKTa / KypCOBOi paboThI

Ne /i [TpumepHBIii TepedeHsb TEM JIJIsI BBITTOJTHEHHS KYPCOBOTO MPOEKTa/ KYpCOBOM
- paboThI
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI AJId OpPOBCACHUSA HpOMe)KYTO‘IHOfI arreéctalliin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.




Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
/o

[TpumepHBIii TepeueHb BOMPOCOB sl TECTOB

Kon
WHIUKATOpa

1

Ilpouumaiime 3a0anue u evioepume 00UH NPAGUILHBLIL OMEEM
VYkaxuTe K KakuM JedeKkTaM KPUCTAIUTMUYECKUX CTPYKTYP OTHOCSTCS
IpaHullbl 3epeH?

a) ToYeuHbIe AehEKTHI

0) BaKaHCHUH

B) TOBEPXHOCTHBIE 1e(PEKThI

T') TUCIOKAIUKN

OIIK-2.3.1

Ilpouumaiitme 3a0anue u evibepume 0OUH RPAGUTLHBLIL OMEEM
Onenure, Kak BIMSET HAKJIEN HA yIE€IbHOE AIEKTPUUECKOE
COIIPOTHBIICHUE MEJIHBIX CIJIaBOB?

a) HE BJIMSIET

0) yBeTUYMBaECT

B) YMEHBIIAET

1) YMEHbIIAET INIOTHOCTh 1e(EeKTOB

OIIK-2.3.1

Ilpouumaitme 3a0anue u gploepume 0OUH NPAGUNBbHBLIL OMEEM
Omnpenenute K KakuM AeheKkTaM KPUCTALTHUECKUX CTPYKTYP OTHOCSITCS
«IUCTTOKAUN» ?

a) MOBEPXHOCTHBIC JE(EKThI

0) oObeMHBIC 1e(hEeKThI

B) TOYCUYHBIC 1e(PEKTHI

1) TUHEHHBIE 1e(EKThI

OIIK-2.3.2

Ilpouumaiime 3a0anue u evloepume 00UH UIU HECKOTbKO
NPAGUILHBIX OMEEMO8.

Omnpenenure Kakue U3 MEPEUUCICHHBIX METAJUIOB U CIJIABOB OTHOCSITCS
K PE3UCTUBHBIM MaTepuaiam?

a) aJIOMUHUN

0) cru1aB HUXPOM

B) MeJlb

I') CIJIaB KOHCTAaHTaH

OIIK-2.3.2

Ilpouumaitme 3a0anue u pacnonoxcume 6apuanmul Onmeema @
npasuIbHOU NOCIE006AMEIbHOCHUL.

YkakuTe CTaIUM PeaKIMH NJIACTHYHBIX CIUIABOB HA HATPYKEHUe:
a) yrpyras aehopmaris;

0) mlactuyeckas fedopmanus;

B) pa3pylleHue

T') HAKJIeNn

OIIK-1.V.1

YcTaHOBHTE NMPABUIBHYIO NOCJIEI0BATEIBLHOCTh CTPYKTYPHBIX
3J1eMeHTOB MeTaJ/llIa B MOPsi/IKe YBeJIMYeHUsI X pa3Mepa:

a) KPUCTAJUIUT (3€pHO)

0) aneMeHTapHas siueika

B) MOHBI

I') arioMepar 3épeH

OIIK-1.V.1

Ilpouumaiitme 3a0anue u oaiime ce0ll pazeepHymulii 6apUaAHm
omeema.

3anuimTe pa3BEpHYTHIM OTBET HAa BOIIPOC.

B yem 3ak/04aercs 00paTHBIN Nbe303/1eKTPUYEeCKUil 3 PeKT.

OIIK-1.B.1

Ilpouumaitme 3a0anue u oaitme ceoii pazeepHymaulil 6apuanm
omegema.

OIIK-1.B.1




3anuiuuTe pa3BepHYTHII OTBET HA BOIIPOC
Kakue cBoiicTBa 3BTEKTHYECKHUX CIJIABOB ONPeENEISIIOT UX
NpUMeHEHHE B KauecTBe NMPUIoeB

Pacnosio:knte XapakKTepUCTHKH MATHUTHO BOCIIPMUMYHBOCTH
MAaTepHAJIOB ¢ MATHUTHBIMHU CBOICTBAMH B MOPSA/IKe BO3pacTaHHS eé
BeJIMYHMHBI (0T MEHbIIUX 3HAYEHUH K 00JIbIIINM):

a) peppumarHeTHKu

0) mapaMarHeTUKH

B) MaMarHETUKHU

r) peppoMarHeTuKu

OIIK-2.V.2

10

Pacnosnoskure BHIBI NOJSAPU3ALMM JIMYIEKTPUKOB B MOpPSIKe
BO3pACTAHUSl MOTephb JHEePruu (0T HaMMEHBUIMX TMOTEPb K
Hano00JIbIIUM):

a) CTIOHTaHHAs

0) noHHast ynpyras

B) IUIIOJIbHO-PEJIaKCAI[MOHHAS
I') 2JIEKTPOHHAs yIpyras

OIIK-2.V.2

11

Ilpouumaitme mexcm u ycmanoeume coomeemcmeue. K xasxcooii
nO3UUUU 6 1€60M CIONOUE NOODepume cOOmeEemcmayIouLyio NO3UUUI0
6 npasom cmonouye.

YcTaHOBHTE COOTBETCTBHE MEXKIY MAaTepHAJAMHU U 3HAYeHHEM HX
Y1eJIbHOI0 YJIEKTPHYECKOT0 CONPOTUBJIEHHUS:

A) IIpoBogHUKH 1) p=105+108 Om-w;

b) IonynpoBoauuku 2) p=108+10"° Om-m;

B) dusnexkrpuxu 3) p=108+10 Om-m;
3anuwiume eviopannsvie yuPpPvl NOO COOMBEMCMEYIOUUMU OYKEAMU:

A b B

[IK-1.Y.1

12

YcTaHOBHUTE COOTBETCTBHE MEKAY ONEePAlUIMH TePMUYeCKOit
00pabdoTKM CIJIABOB ¥ MU3MEHEHUEM UX CBOWCTB:

A) 3akanka 1) YBenuyeHue mIacTHYHOCTH
b) Otxur 2) YBenuueHue TBEPAOCTU
B) Crapenue 3) YBenuyeHne NPOYHOCTH

3anuwume evidpannvle yUPPoLL NOO COOMEEMCMEYIOUUMU OYKEAMU:

A b B

[IK-1.Y.1

13

YcTaHOBHUTE COOTBETCTBHE MEKAY MAaTepHaIaMU U MX MATHUTHBIMH
CBOICTBAMH MO 3HAYEHNK) MX MATHUTHOI BOCIIPMUMYHBOCTH

A) ®eppoMarHeTHKH 1) (10°—107)<0

b) [MapamarsHeTHku 2) (102 -10%>0

B) lnamarnetuku 3) (10° — 10%>0
3anuwiume gvlOpannvle YUPPvL NOO COOMEENMCMEYIOUUMU OYKEAMU:

A b B

OIIK-2.B.1

14

YeraHoBHTE COOTBETCTBHE MEXKIAY TUIIOM TBEPAOH (a3bl U eé
XapaKTePUCTHKOI pACTBOPHUMOCTH:
A) Tepabie pacTBOpBI 1) MmoxeT ObITh HEOTpaHMUEHHOMN
3aMelIeHUs PacTBOPUMOCTH

OIIK-2.B.1




b) TBepable pacTBOpbI BHEIPEHMUSI | 2) pACTBOPUMOCTh OTpaHHUEHA

B) Xumudeckue coenMHEHUS 3) cTporo omnpeneneHHoe
COOTHOIIEHHE KOMITIOHEHTOB

I') Mexanudeckue cMecH 4) KOMITIOHEHTHI HE PACTBOPSIFOTCS
APYT B ApyTre

3anuwiume 6vl0panHvle YUPPLL NOO COOMBEMCMEYIOUWUMU DYKEAMU:
A b B r
15 | Ilpouumaitme 3a0anue u oaiime ceoil pazeepHymolii 6aApUAHM IIK-1.B.1

omeema.
3anummTe pa3BepHYTHII OTBET Ha BOMPOC

B uem 3akiir04aeTcsi MPoOIECC MOJASIPU3ANMYU THIIEKTPUKA B
JIEKTPHYECKOM MoJje?

16 | Ilpouumaiime 3a0anue u oaiime ceoil pazeepHymolii 6apuUAHmM 1K-1.B.1
omeema.

3anuimTe pa3BepHyTHIM OTBET Ha BOMPOC

B yem 3akJil0uaeTcs cBOMCTBO MOJUMOpP¢H3Ma METAJIOB H CIUIABOB

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3209HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  Marepuaibl,  OMNpEACNSAIoIMe  MPOUEAYpPhl  OLEHUBAHUS
WHMKATOPOB, XapaKTePU3YIOMUX JTanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPIKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernameHTHpPYIOMHMX MOPAJOK U MHPOUEAYPY
MIPOBEICHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCcTalli O0yJarOIIHXCs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIIUTLIUHBI

[enpro AMCHUITUHBI SBISETCS MOMyUYEHUE CTYJCHTaMHU HEOOXOAWMBIX 3HAHUW, YMEHUU
U HaBBIKOB B 00JIaCTH CO3JaHMs MOJAJEp’KUBarollell 00pa3oBaTelbHON Cpebl MpenoJaBaHus
WHXEHEPHBIX JUCHUIUTUH. OOydarommmcs TMpPefoCTaBIseTCs BO3MOXHOCTh Pa3BUTh U
MPOJIEMOHCTPUPOBATh HABBIKKM B  O0JIACTH, CBSI3aHHOM C  TIOJMYyYEHHEM CTyJIEHTaMU
TEOPETHUYECKUX 3HAHMM W MPAKTHUYECKUX HABBIKOB II0 MaTEPHAIIOBEJECHUIO, MaTepuasiam,
MPUMEHSEMBIM B KOHCTPYKIIUSX YCTPONCTB, METOJAaM M CPEACTBAM KOHTPOJISI U UCCIEIOBAHUS
UX XapaKTEepUCTUK.

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax IJUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydHOW MbICTU. B ydueOHOM mporiecce JEKIUs BBIMTOIHSAET METOH0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAITMOHHYI0 (PyHKIMU. JIEKIHMsS pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBSI3b C IPYTUMU JIUCIIATLTHAMH.

[IragupyeMsle pe3YJIbTAThI IIPH OCBOEHUH 00YYAIOIIUMHUCS JIEKIIMOHHOIO MaTepHaa;




— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKON K KaX10M KOHKPETHOU TEME;

— TOJIy4eHHE OIbITa TBOPUYECKOIH pabOoTHl COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE NPO(EeCCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TPEeAMETYy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON PabOThI;

— TIOJy4Y€HUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM U TEXHHKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— Hay4duThCSI METOJUYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICITH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B PAa3JIM4YHBIX
bopmyarpoBKax);

— IOJy4Y€HHUE TOYHOI'O IOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHUH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaiJoB U
UCIOJIb30BAaHUEM DPA3/aTOYHOIO MaTepuaja IIpU IPOBEIEHUH KOPOTKHX JHUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

- TEMAaTHYECKHE JIEKIIMU 110 pa3jiesiaM Kypca;

- IEMOHCTpauus CJIaiiJIOB;
- KOHTPOJIbHBIE BOMPOCHI K pa3ziesiaM Kypca.

JIeKIMOHHBIE MaTEepHUaNIbl UMEIOTCSI B M3JAHHOM BHJIE, B BHIC DJICKTPOHHBIX PECYPCOB
ouommorexku ['YAIL

11.2. Meroauueckue yKa3aHus sl OOyYaroIIMXCS IO BBIIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeIONHEHHS Ja0OpaTOPHBIX paboT oOydYarOmMKCS [OJKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue eIy X OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIUINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJyuyeHHe HOBOM MH(OpMAIMH 110 H3y4aeMON AUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3aanue 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padOT
JlaboparopHble pabOThl BBHIMOTHSIOTCS B JIA0OpATOPUM  MaTEPUAIOBEACHUS Ha

71a00paTOPHBIX YCTAHOBKAX C 3aIIOJTHEHUEM NPOTOKOJIA U3MEPEHUI.

CrtpykTypa u opma oTueTa 0 1a00paTopHOM padboTe

OTtyet o MabopaTOPHON paboTe BKIIIOYAET 0Os3aTEIbHBIC MyHKTHI, TIPEICTABICHHBIC B
METOUYECKUX YKA3aHUSX.

TpebGoBanust Kk 0popMIIEHHIO OTYETA O JTabOpPaTOPHOU paboTe

TpeboBanus k 0hOPMIIEHUIO OTYETA MPEACTABIEHBI B METOIMYECKUX YKA3aHUIX




11.3. Meroauyeckue yka3aHus JUisl OOyJarOIIMXCS 10 TMPOXO0KISHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEMOAaBaTelis, HO 0€3 ero HemocpeiACTBEHHOrO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (GopMe OOydeHHs, caMOCTOsATENbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
nenecooOpa3Hoe IIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHHU MW CHCTCMATHU3allUU HpI/IO6peTaeMbIX 3HaHI/II>’I, OGGCHG‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHl ~ MaTepuallaMH,  HalpaBJSIOINIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aroOUUXCASBISIOTCS:

— yueOHO-METOAMYECKHUI MaTepual Mo JUCLUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00ydYarommxcst
10 32049HOU (hopme 0OyIeHUs).

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIMXCsS IO IPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IPENyCMaTpUBAECT KOHTPOJIb KAadecTBAa 3HAHWM
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbl0 OLECHMBAHUSA X0Jla OCBOEHUS
JUCLUIUINHBI.

IIpy mpoBeneHUM TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH HCIOJB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIIPOCHI, IIPEICTABICHHBIE B METOJIUUYECKUX YKA3aHUAX 10 IIPOXOKICHUIO TEKYILEro
KOHTPOJISI YCIIEBA€MOCTU. Pe3ybpTaThl TEKYIIEro KOHTPOJIS OLICHUBAIOTCS U YUUTHIBAIOTCS IIPU
IIPOBEICHUH IPOMEXKYTOYHOM aTTECTALMH.

11.5. Meroauyeckue ykazaHusi Ajisi 00Y4arOlUXCs MO MPOXOXKIACHHUIO MPOMEKYTOUHOMN
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTanusi  OOy4alOIIUXCS  TMPEAyCMaTpuUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENBHBIX PE3YyJIbTAaTOB 00YyUEHHUS MO TUCIUILINHE BKIIOYAET B ce0s
Ok3aMeH. OK3aMeH IMPOBOAUTCS B TMEPUOJ DSK3aMEHAIlMOHHONM CEecCUM U 3aBeplaercs
aTTeCTAallMOHHOU OLICHKOM «OTIUYHOY, «XOPOLIOY, «YJIOBJIETBOPUTEILHO,
«HEYIOBJIETBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMmy TUCHUILIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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