MHWHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHIMS POCCUMCKOU
OEEPAIIUU

(henepabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTeNEHOE YUPEIKACHHE BEICIIIETO
oOpa3oBaHus

"CAHKT-TIIETEPBYPI'CKMU IT'OCYIAPCTBEHHDBIN YHUBEPCUTET
- ASPOKOCMMYECKOI'O IIPUBOPOCTPOEHIS"

Kadenpa Ne 23

YTBEPXIIAIO
PykoBonutens o6pazorarensHoi IIPOTPaMMBI

K.T.H.,JOII.

(MOIIKHOCTD, Y4. CTENEHD, 3BAHUE)

C.B. Conéuri

(MHUIIMATRL, DaMuTns)

=

J
(moanuce)

« 26 _» wnroHs 2024 r

PABOYAS TTPOTPAMMA JUCLIUILJINUHBI

«MatepuaioBeieHHE»

(HanmeHoranue muciuuniavye)

Kox nampasnenus moaroroskm/
SR o 13.05.02
CIIEIHAJIEHOCTH
HanMeHoBaHue HammpaBiieHUs
CrienaibHEIe 3JIEKTPOMEXAHHIECKHE CHCTEMEL
IIOJITOTOBKH/ CENUAIEHOCTH
HanMenoBanmue DIIEKTPOMEXAHUIECKHNE CUCTEMBI CIIELIMAIbHBIX YCTPOUCTB
HaIIpaBJIEHHOCTH U U30CITHH
Dopma obydeHmHs OYHAas
I'ox mpuema 2024

Cankr-Iletepbypr— 2024



JIncT coryacoBaHus pabodeit IporpaMMbl JUCLHAIUIMHEI

[IporpamMmy coCTaBMII (a)

Jlo1eHT, K.T.H. P M.A.IlnoTssHCKAs
(RONHOCTH, Y. CTENEHb, 3BAHHE) (TOITHCE, OaTa) d (uHMIMANTB], GaMUIHs)

[TporpaMma ofxobpeHa Ha 3acefaHun Kadeapsr Ne 23

«24» urons 2024 r, nporokon Ne 10/24

3aBemyromuii kadempoit Ne 23

11.T.H.,IIPOQ. A.P. bectyrus

(y4. CTENEeHb, 3BAHHE) | / (momucs, AaTa) (MHUIMANB], haMHIINS)
{

e i

3aMeCTUTEND OUpeKTopa HHCTUTYTa Ne3 110 M ecKol paboTte
/ H.B. PemerHnkoBa

)

.
(DOMXHOCTh, yd. CTEIICHb, 3BAHHE) (HDWM (MHUITHAIB], (haMUITHA)



Annoranus

Hucuunnuna «MatepuanoBeqeHHE)» BXOIUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHUsl — MPOrpaMMy CIEIHATUTETa MO HAMPABICHUIO MOJATOTOBKH/ CHEIHAIBLHOCTH
13.05.02 «CrenranbHbIe AIEKTPOMEXAHUYECKHE CHCTEMBI» HaMpaBJIECHHOCTH
«OJIEKTPOMEXAHUYECKUE CHUCTEMbl CHELUAIBbHBIX YCTPONCTB UM u3aenuit». [lucnuruinHa
peanmmu3yetcs kadenpoit «No23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

OIIK-5 «CrocobeH ucnoib30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M AJIEKTPOTEXHUYECKUX
MaTepHaJoB B pacyeTax MnapaMeTpoB U PEKUMOB 00BEKTOB IPOPECCHOHATIBHOMN e TETEHOCTH

ConepxaHve AUCHUIUIMHBL OXBAThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IOJIYyYEHUEM
CTYJCHTAMHM TEOPETUYECKUX 3HAHUH M TMPAKTUYECKUX HABBIKOB [0 MaTEpUAIIOBEICHMUIO,
MarepuanaM, NMPUMEHSIEMbIM B KOHCTPYKIHUSAX YCTPOMCTB, METOJAM U CPEACTBAM KOHTPOJS U
MCCJIEIOBAHMSI UX XapaKTEPUCTUK.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHUH, JAbopaTopHbIe pabOThI, CAMOCTOATENbHASL pPa0OTa CTYICHTA.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOINIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3aueTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[ensbro

MpEINoJaBaHus

U CITUIIINHBI

«MarepuanoBeneHUE

SABJIACTCA IMMOJIYYCHHUC

O6y‘laIOH_[I/IMI/IC${ H€O6XOI[I/IMBIX 3HaHPII>i, YMGHI/Iﬁ M HaBBLIKOB B 00JIaCTH SJIECKTPOMEXAHNYCCKUX

u3nenuii, ¢GopmupoBaHue 0a30BOl OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
CHELMAINCTOB, CIHOCOOHBIX K IPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJOIMUYECKOH

HUCCJIENOBATEILCKON NeATEIHLHOCTH.

1.2. lucuuriuinHa BXOAWT B COCTaB 00s3aTeIbHON 4YacTH 00pa30BaTEIHHOM

BbIcIIero o0pazoBanus (nanee — OII BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

IMOATOTOBKH
U HAY4YHO-

MIPOrpPaMMBbI

Tabmuna 1 — [lepeyeHp KOMIIETEHIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETEHITNH KOMIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
OIIK-5 Cnocoben
HCII0JIb30BaTh OIIK-5.3.1 3Haetr o0nacTu MPUMEHEHHUS,
CBOICTBa CBOMCTBA, XapaKTEPUCTHUKN U METO/IbI
KOHCTPYKIIMOHHBIX U | HCCIIEAOBAHUS IIEKTPOTEXHUUYECKUX U
ANEKTPOTEXHUYECKUX | KOHCTPYKIIMOHHBIX MaTEPHUATIOB
Ob6menpodeccuonanbHble p byK p
MaTepUalioB B OIIK-5.Y.1 ymeet BbIOMpaTh
KOMITETCHIIH
pacuerax ANEKTPOTEXHUYECKUE U KOHCTPYKIIMOHHBIC

napaMeTpoB U
PEKUMOB OOBEKTOB
npodeccuoHanbHOM
NeSATETbHOCTH

MaTepuaibl B COOTBETCTBUU C TPEOyeMbIMU
XapaKTEPUCTUKAMHU JIJIs1 UICTIOJIb30BaHUS B
obnactu npodeccruoHalIbHON 1eATeIbHOCTH

2. Mecro nucnutuiiHbEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHS. MOXCET 6a3I/IpOBaTBC}I Ha 3HAHUAX, paHCC HpI/IO6peTeHHHX O6y‘laIOIJ_[I/IMI/IC$I
IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:
— «BBenenue B HaITpaBJICHUC»,

— «Duzukay,
—  «XUMHUSI»

3HaHMs, TOJY4YEHHBIE NPU M3YYCHUM MaTepuaja [JaHHOW AMCLUILIIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK MU MOTYT HCIIOJIb30BATHCS NPU H3YYEHUU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX JUCLUIUIMH MPO(PECCHOHATBHOrO LUKJIA.

Tabnuiie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCITUIIITMHbI

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
No3
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)

U3 nux uacoe nparcmuuecxoﬁ H0020MOBKU




AyoumopHhuvle 3anamus, BCEro Jac. 51 51
B TOM YHCIIE:

nexuu (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie padbots (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHUIN 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUIUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 3
Paznen 1. Knaccudukarus 3J1eKTpOTEXHUISCKUX
MaTepHaoB 2 2

Paznen 2.0cHOBBI MaTepUaIOBEICHUS.
Tema 2.1 Kpucrannnueckue CTpyKkTypbl U UX
CBOMCTBA.

4 2
Tema 2.2 JleeKThbl KpUCTAIIINYECKUX CTPYKTYp U
VX BIIMSIHUE HA CBOMCTBA
Tewma 2.3 Tpoueccsl quddysnm.

Pasnen 3. .CBOMCTBA METAJVIOB M CILUIAaBOB
Tema 3.1 ®a30BbIi COCTAB CIIJIABOB

Tema 3.2 Tunossle AuarpaMmsl pazoBOTO
COCTaBa CIJIABOB

Tema 3.3 Tepmuueckas 00paboTka METAIIIOB U
CILIABOB

Pasznen 4. CBoMCTBa HEMETAIUIMYECKUX
MaTepHuaioB

Tewma 4.1 ITmacTMaccel M BX CBOIMCTBA 3 2
Tema 4.2 Ctexiia U UX CBOICTBA

Tema 4.3 CocTaB U CBONCTBa KEpAaMHUKHU

Pasznen 5. DileKTpHUYeCKUe CBOMCTBA MAaTEPUATIOB
Tema 5.1 30HHas CTpyKTypa TBEpAOro Tena 4 2
Tema 5.2 DneKTpOonpoOBOIHOCTh MATEPUATIOB




Paznen 6 IIpoBoIHMKOBBIE MaTEPHUAIBI
Tema 6.1 3aBUCUMOCTD yI€TBHOTO
COTPOTUBIICHUS METAJIJIOB U CIUIABOB OT
TEMIEPATYPHI U Ie(hEKTOB CTPYKTYPHI
Tema 6.2 Knaccudukanus mpoBOTHHKOBBIX 3 2 2
MaTepUasoB MO 00JIACTH X IPUMEHEHUS B
JIEKTPOTEXHUKE

Tema 6.3 CBepXIpOBOJAHUKH. XapaKTEPUCTUKU U
00JacTh MPUMEHEHHS

Pazpen 7. Jludnekrpuyeckue MaTeprasl
Tema 7.1 Honsipuzamus TU3IEKTPUKOB B
AIIEKTPUUYECKOM T10JIe

Tema 7.2 V300411MOHHBIE MaTEpUAIIBI U 3 4 2
KOH/JIEHCATOPHbBIC JUAICKTPUKU

Tema 7.3 AKTUBHbBIC TUAJICKTPUKH.
Knaccudukanus u 061acTh IPUMEHEHUS

Paznen 8. IlomynpoBOJHUKOBBIE MaTEPHAIIBI
Tema 8.1 CoOCTBEHHBIE U TPUMECHBIC
MOJIYITPOBOTHUKH

Tema 8.2 KoHTaKkTHbIC ABJICHUS HA TPAHUIIE
MOJIYITPOBOTHUKOB Pa3HOU MPOBOJAUMOCTH 3 4 2
Tewma 8,3 Brnusaue BHEIIHUX (DAaKTOPOB Ha
MIPOBOJIUMOCTbD TOJTYITPOBOTHUKOB.

Tema 8.4 TexHONMOrHUECKHUE ACTIEKTHI MTOJIYUEHUS
MOJIYITPOBOTHUKOBBIX MaTEPHAJIOB

Paznen 9 MarauTtHble MaTepualibl

Tema 9.1 Ipouiecc HaMmarHUYKMBaHUS U
napaMeTpbl MAarHUTHBIX CBOMCTB MaTepHaioB
Tema 9.2 Marauromsrkue Marepuaibl U 00J1acThb 3 4 2
UX IPUMEHEHUS

Tema 9.3 MaruuroTBep/ple MaTepuaibl U
00J1aCTh MX NPUMEHEHUS

Paznen 10 KoncTpykunoHHbBIE MaTepUabl
Tema 10.1 Mexanndeckre, TEXHOJIOTHYCCKUE U
AKCIUTyaTaI[MOHHBIE CBOWCTBA KOHCTPYKIIMOHHBIX

4 3 2
MaTepuasoB
Tema 10.2 Knaccuduxaruss KOHCTPYKIIMOHHBIX
MaTepUasoB MO COCTaBY U CTPYKType
Paznen 11 OcobeHHOCTH CBOMCTB
HAaHOPA3MEPHBIX H HAHOCTPYKTYPHBIX 2 1
MaTepUajoB
HUroro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCs B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
Oo0yJarolUMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.




Tabmuna 4 — CoaeprkaHue pas/ieiioB U TeM JIEKIIMOHHOTO [IUKJIA

Howmep paznena

HazBanwme n COJACPIKAHUE Pa3aCJIOB U TCEM JICKIIMOHHBIX 3aHATUH

Paznen 1.

Kaaccnpukanum 371eKTPOTEXHHYECKHX MATEPHAJIOB.

OcHOBHBIE MaTepHajbl IEKTPOMEXAHUYECKOr0 O00OpyHOBaHHS M HUX
CBOMCTBA. TEXHOJIIOIrMYECKUE MATEPUAIIbI, IPUMEHIEMBIE B TEXHOJIOTHYECKUX
mpoueccax IIPOU3BOJCTBA IIEKTPOMEXAHUYECKUX U3JIEITHH.
KoHCTpyKIIMOHHBIE MaTepHalbl: METAJUIBI U CIUIABBI, IIJIACTMACChl, CTEKIA,
KepaMHKa, Kied. BcnomoratenpHble MaTepuanbl A8 oOecreueHUs
HEOOXOAMMBIX YCIIOBHH MPH MPOBEACHUHN TEXHOJIOTUYECKUX ONEepaIHii.

Paznen 2.

OcHOBBI MaTEepHAJIOBeIeHHS.

CtpoeHne MeTaJUIOB UM  CIUIAaBOB, OCHOBHBIE (DM3MYECKHE CBOWCTBa
KPUCTAJUIMYECKOW  CTPYKTYphl.  THOBI  KPHCTAJUIMYECKUX  PEIICTOK.
[MonukpucTaIIMYECKUE U MOHOKPUCTAJUIMYECKHE CTPYKTYphl. [Tomumopduzm
U aHU30TPONHSA KPHUCTAJUTMYECKUX CTPYKTYp. JedeKTsl KpuCcTaIMYecKou
CTPYKTYpBI, UX BIUSHHUE Ha CBOMcTBa Marepuaios. [Ipomeccrr quddysun.

Paznen 3.

CBoiicTBa MeTAJJI0OB U CIJIABOB.

dopMUpOBaHUE CTPYKTYPbl METALIOB W CIUIABOB IPH KPUCTAJUIU3AIUH.
[Momumopdubie mpeBpaieHus. CTpoeHHe CIUIABOB. J(parpaMMbl COCTOSTHHS
CHCTEM CIUIAaBOB C TOJHOM M OrpaHUYECHHOW PAacCTBOPUMOCTSMH B TBEPIOM
COCTOSIHUH.

Ha3nauenue, cymHoOCTh U XapaKTEPUCTHKA OMNEpalii TePMHUYECKOU
obpaboTku. Tepmuueckas oOpaborka cramu. OCOOCHHOCTH TEPMHUYECKON
00pabOTKM IIBETHBIX METALIOB U cIuiaBoB. (OOecrieueHue 3aJaHHBIX
MEXaHWYECKUX U TEXHOJOTUYECKUX CBOMCTB MPH TEPMUUECKONU 00paboTKe.
Ha3nauenue, CyniHOCTh U XapaKTEPUCTUKA OINEPaIlluii XUMHKO-TEPMUYECKOM
obOpaboTku. OOecrniedyeHre 3aJaHHBIX MEXAaHUYECKHX M TEXHOJIOTHYECKHX
CBOWCTB IPU XUMHKO-TEPMUYECKOH 00pabOTKe

Paznen 4.

CBoiicTBa HeMeTAJUIMYECKHX MAaTEePHAJIOB.

Knaccudukanus nonmumepos. TepMoruiacTHUHbIE MOJUMEPHI M UX CBOWCTBA.
TepMopeakTUBHBIE MOJMMEpPbl W HUX  CBOMCTBA. KOMIIO3MIIMOHHBIE
macTMaccehl. Hanmonmuurenu niaactMace, COCTaB M TOMOJIOTHSL.

Knaccupukanus  crekoa 1Mo CTEKI000pasylolleMy  XUMHUYECKOMY
coequHeHnto. CoctaB M CBOMCTBA  OKCHJIHBIX  CTEKOJ.  MeTonbl
MTOBEPXHOCTHOM U 00beMHOM MoarUKaK cTekod. CUTAUIBI M UX CBOWCTBA.
Kepamuka, xumuueckuil u as3oBblii coctaB. Omnepanuu KepaMHUYeCKOM
TexHosoruu. CBoiicTBa U 001aCTh MPUMEHEHUSI KEPAMUYECKUX U3IEITHH

MexaHnueckrue cBOWCTBAa KOHCTPYKIIMOHHBIX MaTtepuanioB. Kinaccupukauus u
BUJIbI UCIIBITAHUN JUUISL ONIPEAEIICHUS MEXAHUYECKUX CBOWCTB.
XapakTepucTUKa  OCHOBHBIX  TEXHOJOTMYECKMX  METOJ0B  00paboTKu
JJIEKTPOTEXHUYECKUX U KOHCTPYKLIMOHHBIX MaTEpHUANIOB. TEXHOJIOIMYECKUe
CBOMCTBA MaTe€pHaJIOB.

Pazgen 5.

DJIeKTpUYecKHe CBOMCTBAa MaTepPHAJIOB

OCHOBHBIE TIOHATHS W DJIEMEHTBHl 30HHOM TEOpHHM. 3O0HHBIE CTPYKTYpBI
METaJUIOB,  JIUIJICKTPUKOB M IOJYNPOBOJHUKOB.  XapaKTEpUCTHKA
JIEKTPUYECKUX CBOMCTB IPOBOJHUKOB, IMOJYIIPOBOJHUKOB U JUIIEKTPHUKOB.
VY aenpHas anekTpryecKkas NpoBoAuMocTs KoHIleHTpalus HocuTenel 3apsiia B
MIPOBOJHMKAX M IMOJYNpPOBOJHMKAX. IloaBMKHOCTE HoOcuTenen 3apsaa,
3aBUCUMOCTB OT CTPYKTYPBI U TEMIIEPATYPBL.




Pa3nen 6

IIpoBoaHUKOBBIE MaTepHAJIbI

XapakTepucTuka CBONCTB MPOBOJAHMKOB M WX 3aBUCHUMOCTb OT BHELIHUX
ycnoBuil. [IpoBOAHMKOBBIE MaTEpUAIIBI C BBICOKOW MPOBOAMMOCTHIO. [Ipuron
u ux knaccudukanug. TpeOoBaHus K MaTepuaiaMm IpUIoeB. Marepuansl i
Pa3JIMYHOTO BU1a KOHTAKTOB.

Marepuansl ¢ OONBIIMM  yIEJIBbHBIM CONPOTUBJICHUEM, PE3UCTHBHBIC
Marepuabl.

SBnenue cBepxnpoBoguMocTu. CBEpXNpOBOIAIMIME METaIbl U CIUIABBI.
CaepxIpoBosIas KEpaMHKa.

Pa3nen 7

JAudjiekTpryecKkne MaTepuabl.

[Monsipuzanus AUAIIEKTPUKOB B JJIEKTPUUYECKOM Tone. JludiekTpuueckue
MOTepU U JJIEKTpPUYECKash MPOYHOCTh JIMAJIIEKTPUKOB. MexaHUueckue,
TEPMHUYECKUE U PUBNKO-XUMHUYECKHE CBOMCTBA TUIICKTPUKOB.

["azo000pa3uble nuANeKTpukh. JXKUaKkue TUAIEKTPUKU. DIEKTPOU3O0IIAIUOHHbBIE
IJIaCTMACCHI. [Tonumepsl, roJy4yaeMble noJMMepu3anuen u
MOJIMKOHICHCAIIUEH.

AKTHUBHEBIC AUDJICKTPUKH. XapaKTepI/ICTI/IKa CCTHCTODJICKTPUKOB n
MbE30JIEKTPUKOB.

CpoiicTBa U 00JaCThb NPUMEHEHUS PE3UHBbL. TEXHOJIOIMYECKHE IPOLECCHI
U3rotoBieHus crekiia. CBolicTBa U 001acTh mpuMeHeHus: kepamuku. Ciaroaa u
CJIIOOAHBIC MAaTCPUAJIBI. .HaKI/I, OMaJii, KOMIIayHIbI U KJICH.

Pa3nen 8

IHoynpoBoAHUKOBBIE MATEPHAJIBI.

Knaccudukanus IIOJIYIIPOBOJTHUKOB. OnEeKTPONPOBOAHOCTh
MOJIYIIPOBOJIHUKOB U €€  3aBHCHUMOCTh OT  Pa3iMuYHBIX  (DaKTOPOB.
@OTONPOBOAUMOCTE  ITOJIYIPOBOJHUKOB. TE€pMORIEKTPUYECKUE SIBICHUSA B
MOJIYIPOBOIHUKAX. ["aibBaHOMarHuTHbBIE 3PPEKTHI B MOIYIPOBOIHUKAX.
XapakTepucTruKa IMPOCTHIX IOJYIPOBOJHUKOB. TE€XHOJIIOIMYECKUE ONEepaluu
MOJIyYEHUsI MOHOKPHUCTAJUIMYECKUX  IOJYNPOBOJHHUKOBBIX  MAaTE€pUalOB.
®usznyeckue  METOAbl  OYUCTKH  IOJYIPOBOJHHMKOBBIX  MaTEpHaNIOB.
XapakTepucTuka M CBOMCTBA OCHOBHBIX OWHAPHBIX MOJTYMPOBOIHHUKOBBIX
coeMHEeHU. TBepable pacTBOPBI HA OCHOBE IPOCTBHIX MOJYIPOBOJHUKOB H
XUMUYECKUX COCITMHEHUMN.

Paznen 9

MaruuTHble MaTepuaJbl

SBnenus ¢eppomarnerusma u (eppumarnerusma. OOpazoBaHHE JTOMEHHOM
CTPYKTYpbl B ¢eppomarHeTukax. I[Iporecc HaMarHMYMBaHUS BO BHELIHEM
MarHMuTHOM Moje. SIBieHue rucrtepesuca. IlapamMeTpbl MarHUTHBIX CBOWCTB
MatepuanoB. Kraccudukanuss MarHUTOMSATKHX — MaTepuanoB, 00J1acTh
npuMeHeHHus. Hu3KkouacTOTHBIE U BBICOKOYACTOTHBIE  MAarHMTOMSTKHE
Matepuaiabl —  QeppuTbl. AMOpQHBIE MarHUTOMSTKHE  MaTepuabl.
MarauroTBep/iple MaTepralibl — UICTOYHUKH IMOCTOSSHHOIO MarHUTHOTO MOJIS.
TpeboBaHnue k mnapaMerpaM M 3aBHCHUMOCTb OT COCTaBa U CTPYKTYpBHI.
Tepmuueckast 06paboTKa MArHUTOMSITKUX U MarHUTOTBEP/IbIX MaTEPUAIOB.

Pa3nen 10.

KoHCcTpyKIMOHHBIE MaTepHaJIbI.

Ha3nauenue u oCHOBHBIE TPeOOBaHUS, NPEIbABISEMbIE K KOHCTPYKIIMOHHBIM
METaJUIaM M CIUIaBaM, UCIOJIb3yEMBIM B 3JIEKTPOMEXAHUYECKUX U3IEIHIX.
CocTtaB, OCHOBHBIE MapKM U COCTOSHUE IIOCTaBKH YIJIEPOAMUCTBIX M
JIETUpOBaHHBIX cTajel. HasHaueHne u ycioBusi BbIOOpa OCHOBHBIX MapoK
CTaJIEW JUIS U3JIETIUN IIEKTPOMEXAHUKHU.

XapakTepucTuka M CBOMCTBAa IBETHBIX METALUIOB U cIuaBoB. (Cocras,
OCHOBHBIE MapKH U COCTOSIHUE TIOCTABKH.

CTOMKOCTh MaTepHaJioB K 3JEKTPOXHUMHUYECKON M K XMMHUYECKOW KOPpO3UH.




MeTtoibl MOBBIMICHUSI KOPPO3MOHHOW CTOMKOCTH W 3allUTBl OT KOPPO3HUH.
JKaponpoyHOCTh U METO/BI €€ TMOBBIIIEHUS. XJIaJOCTOUKOCTh MaTepUajoB.
Bnusinue paanannoHHOro oOiydeHus Ha (DU3MKO-MEXaHMYECKHE CBOWCTBA
MaTEepUasoB.

XapakTepucTUKa U CBOWCTBA CILIABOB C OCOOBIMH TEIUIOBBIMH CBONCTBaMHU:
CIUTaBbl C MHHHMMAJbHO BO3MOXXHBIMH TEMIIEPATypHBIMU KOA(PPUIIMECHTAMH
JUHEINHOr0 paclIMpeHUs U 33JaHHBIMH TEeMIIepaTypHbIMU Kod(dduirenramu
JIMHEWHOT'O PaCIIUPEHHUS.

CmnaBel ¢ 0coObIMU ynpyrumu cBoiicTBamu. CTpykTypa, (DU3MKO-MeXaHu-
YECKHUE CBOKCTBA CILJIABOB.

Konctpykunonubie IJIACTUKH u KOMITO3UIIMOHHBIE MaTepHaIbl,
HCII0JIb3YEMBIE B AIEKTPOMEXAHHUKE.

OcHoBHbIEe TpeOOBaHUA, MPEAbSIBISIEMbIE K IJACTHUYECKUM MaccaMm. Bupsl,
XapaKTEPUCTUKU U MAPKH KOHCTPYKIIMOHHBIX TUIACTUKOB , UCIOJIb3YEMbIX B
U3JIeIHUsIX TPUOOPOCTPOCHHUS.

Hasnauenue, xapakTepucTHKa W O0JIACTh TPHUMEHEHHUS KOMIO3UIIMOHHBIX
MaTepHuaoB.

Paspgen 11.

Oco0eHHOCTM  CBOWCTB  HAaHOPa3MePHbIX W  HAHOCTPYKTYPHBIX
MaTepHuaJoB.

MeToapl TOTYy4YeHUS] HAaHOCTPYKTYPHBIX METAUTMYECKUX CIUIaBOB. BrusHue
pasMepa KPHCTAUTMYECKOTO 3€pHAa Ha (U3WYECKHE, MEXaHHYECKHUEe W
TEXHOJIOTUYECKHE CBOICTBa CIUIaBOB. HaHOCTPYKTYpHBIE KOMIIO3UIIMOHHBIE
MaTEPHUAJIBL.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOSMKOCTb ITPUBEICHBI B TAOIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHYECKUX | TpPyJOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanne 1abopatopHbIX padboT TpynoeMKOCTS, | IPAKTHICCKOH | pasaena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 3
1 | UccnenoBanue CBOMCTB MPOBOISIIINX 2 1 6
CILJIABOB
2 | UccnemoBanne CBOMCTB U30JISIIIMOHHBIX 2 1 7
MaTepHaoB
3 | UccnenoBanue mpsMoro M 0OpaTHOTO 2 1 7




nbe303ddexra

4 | UccnenoBanue CBOWCTB MOJIYIPOBOIHUKOBBIX 4 1 8
MaTepUajoB

5 | UccnenoBanue cBONCTB MarHUTOMSITKUX 2 1 9
MaTepUajoB

6 | MccnenoBanue CBOWCTB MarHUTOTBEPABIX 2 1 9
MaTepUajoB

7 | UccnenoBanue TBEpAOCTH 3 1 10
KOHCTPYKIMOHHBIX MaTE€pPHAJIOB.

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYpPCOBOH PabOThI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner camocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 7 7
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO v v
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KonTponbubie pabotsl 3a0uHNKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 7 7
atrectauuu (I1A)
Bcero: 21 21

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00yYaromMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

ugp/ Komi4ecTBo 5K3eMILTPOB B
URL a P cc bubnuorpadudeckas ccpliaka OUOIMOTEKE
w (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

1. MarepuanoBeaeHne U MaTEPHAITBI
AJICKTPOHHOU TEXHUKH : [ DJIECKTPOHHBIN




pecype] : KOHCHeKT Jiekmwmii / M. A.
[Tnorsuckas [u ap.] ; C.-IletepO. roc. yH-
T a3POKOCM. TPHOOPOCTPOCHHUS. - 2-€
W3/1., JOIL. - DJIEKTPOH. TEKCTOBBIE JaH. -
CIIO. : U3n-Bo I'YAII 2017. - 271 c.
MarepuanoBeieHUE : [ DIEKTPOHHBIN
pecypc] : MeToauuecKHe yKazaHus K
BBITIOJTHEHUIO JIAOOPaTOPHBIX padoT. 4. 1.
[TpoBomHUKOBBIE MaTepuansl / M. A.
[Tnorsuckas [u ap.] ; C.-Iletep6. roc. yH-
T a9POKOCM. IPUOOPOCTPOCHUSI. -
DneKTpoH. TeKcToBbie naH. - CII6. : U3na-
Bo 'VAIIL, 2017. - 28 c.
Marepuanosenenue : |
DNEeKTPOHHBIN pecypc]| : METOAMYECKUE
yKa3aHUs K BBIIIOJIHEHUIO JJa0OPATOPHBIX
pabor. 4. 2. MarautHble MaTepraibl / M.
A. ITnotsackas [u ap.] ; C.-Ilerepb. roc.
YH-T a3POKOCM. TPUOOPOCTPOCHHUS. -
OnekTpoH. TekcToBble naH. - CIIO. : Uzn-
Bo 'YAIIL, 2017.-49 c.
Marepuanosenenue : [ DIEKTPOHHBIN
pecypc] : MeToauvecKHne yKazaHus K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT. 4. 3.
JluanekTpudeckue matepuaisl / M. A.
[Tnotstackast [u ap.] ; C.-Iletepb. roc. yH-
T a3POKOCM. TPUOOPOCTPOCHUSI. -
DnekTpoH. TekcToBbie naH. - CII0. : U3n-
Bo ['YAIL, 2017. - 81 c.
MartepuanoBeneHIEe U MaTEPHAIBI
ANEKTPOHHON TEXHUKH : [ DIEKTPOHHBII
pecypc] : yuebHoe nmocobue / M. A.
[Tnotsauckas [u ap.] ; C.-Iletep6. roc. yH-
T a3POKOCM. TPUOOPOCTPOCHUSI. -
DnekTpoH. TekcToBbie naH. - CIIO. : Uzn-
Bo ['VAIL, 2018. - 301 c.
DNEeKTPOTEXHUUYECKUE MaTepUalIbl
(MarHuTHBIE MaTepHaibl) @ [
DNeKTpoHHBIN pecypc] : yueOHO-
MeToanuyeckoe nocodue / M. A.
[Tnorsuckas [u ap.] ; C.-Iletep6. roc. yH-
T a3POKOCM. TPUOOPOCTPOCHUSI. -
DJIEKTPOH. TEKCTOBBIE aH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 59 ¢
DNEeKTPOTEXHUYECKUE MaTepUaIIbl




(mOMynpOBOAHUKH) : [ DAEKTPOHHBIN
pecypc] : yueOHO-METOAMUECKOE
nocobue / M. A. [Inotsuckast [u ap.] ;
C.-IletepO. roc. yH-T a3POKOCM.
pUOOPOCTPOCHHUS. - DICKTPOH.
TekcToBbIe JaH. - Cankt-IlerepOypr : [O.
u.], 2020. - 54 ¢

8. DIEeKTPOTEeXHHUYECKUE MaTePUAIIBI
(mpoBOHUKH) : [ DIEKTPOHHBIN
pecypc] : yueOHO-METOAMYECKOe
nocobue / M. A. [Inotsuckast [u ap.] ;
C.-IletepO. roc. yH-T a3POKOCM.
pUOOPOCTPOCHHUS. - DICKTPOH.
TekcToBbIe JaH. - Cankt-IlerepOypr : [0.
u.], 2020. - 41 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HanmenoBanue
Hoctyn B ObC «Jlanb» ocymectBisercs no gorosopy Ne 27, Ne28 or
http://lib.aanet.ru/ 27.01.2021
Hoctyn B OBC «ZNANIUM» ocymectsisercs o gorosopy Ne 071 or
24.02.2021
Jloctyn B OBC «FOPAUWTY ocymecTsisercs mo goropopy Ne 070 ot
24.02.2021

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOeCHeueHHs, HCIOJIB3yeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNLHOTO Mpoliecca MO AUCIUIIUHE.
[lepeueHp UCHOIB3yEMOIO IPOrPAMMHOT0O OOecTieueHus IpeacTaBieH B Tadbauue 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO MPoIiecca MO AUCIUILTUHE

[Tepedens WCHONB3yeMBIX HH(DOPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmotpeno



http://lib.aanet.ru/

9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW I  OCYILECTBIICHUS
00pa30BaTeNFHOTO MpoIiecca Mo AUCLUIINHE, ITPEACTaBIcH B Tabmuel2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

MynbTuMeauiiHas JIEKIUOHHAS ay IUTOPUS

CrneuunanusupoBanHas 1abopatopust «MartepuaaoBeieHrue U 14-03 I'acremno
TEXHOJIOTHS] KOHCTPYKIIMOHHBIX MaTEPUAJIOB)»

10. OueHouHBIE cpeICcTBA IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIICHOYHBIX CPEICTB/AJS IPOBEACHUS IMPOMEKYTOYHOH aTTECTAIHH
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crucok BONPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-0amnpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P bopvp

— oOyuaromuiicss TayOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
Ga4uTCHO»

— o0yyaroIuiics TBEPI0 YCBOMII MPOTPAaMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(GaYTCHO»

— o0yyaromuiicss yCBOWJI TOJbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasCh HA 3HAHUSA TOJIBKO OCHOBHOU
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKN U HETOYHOCTH;

— WCIBITHIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHWUM 3HAHHUU

«YOOBJICTBOPUTCIILHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

HaIlpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB M 0000IICHUH;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX IOHATUH.

—O6y‘l&l-0H.IHﬁCH HC YCBOUI 3HAYUTEIILHOM 4YacTH MporpaMMHOIo

MaTepuana;
(HEYIORIETBOPHICIEHO | JIONyCKAeT  CYIIECTBEHHBIE  OMIMOKKM | HETOYHOCTH  TIpH
HE 3ATTCHO paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HallpaBlICHUH; }
— UCIIBITHIBAECT TPYAHOCTU B IIPAKTHYECKOM IPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTUPOBATh HAYYHBIE ITOJIOKEHUS;
— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.
10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.
Tabmuna 15 — Borpocs! (3a1a4umn) s 9K3aMeHa
Ne Ilepeuenb BonpocoB (3afau) i IK3aMeHa Kon
/o WHIUKaTOpa
1 ChopmynupyiiTe 3aBUCUMOCTh CBOMCTB MaTE€PHANIOB OT CTPYKTYPHI OIIK-5.1.1
2 [lepeuncnure cBoiicTBa KPUCTAUIMYECKUX U aMOP(HBIX MAaTEPUATIOB. OIIK-5./1.2
3 [Tepeuncnure 1ePEKTH CTPOCHUS KPUCTALIMYCSCKUX MaTEPUAIOB OIIK-5.1.2
4 Ouenute BiMsSHHE AEPEKTOB KpUCTAIMYECKHX MarepuanoB Ha wux | OIIK-5.]1.2
CBOMCTBa
5 [lepeunciure BuABI CBSI3UM MEXIy uacTunamMu B Kpucramumueckux | OIIK-5.71.2
MaTepuagax
6 OneHuTte BIUSHUE BUAA CBA3H HA CBOICTBA MaTepHaliOB OIIK-5.1.1
7 Ompenenure mo nuarpamme (a3oBwlii cocTaB criaBoB 1o 3aganHomy | OITK-5.J1.1
XUMHUYECKOMY COCTaBY
8 Kak Bnusier nepeoxiaxaeHue pacijiaBa Ha ero ()a30Boe COCTOSIHUE OIIK-5./1.2
9 IIepeunciuTe OCHOBHBIE CBOMCTBA OPraHUYECKUX TTOJIUMEPOB OIIK-5./1.2
10 [IprurHa XpynKkoro pazpyueHusi CTeKOJI U METO/Ibl YIIPOUHEHUS OIIK-5.1.3
11 CBoiicTBa ¥ IpUMEHEHHE KEPAMUKH OIIK-5.1.3
12 OneHute 3aBUCUMOCTH YAEIBHOTO 3JeKkTpudeckoro comnporusienus | OIIK-5./1.1
METAJIJIOB U CIIABOB OT COCTaBa U CTPYKTYPBI
13 Br10op MaTepuanoB [is 3IEKTPUYECKHX KOHTAKTOB OIIK-5./1.2
14 Bb160p pe3ucTUBHBIX CIUIABOB U IPUMEPHI IPUMEHEHU S OIIK-5./1.2
15 VYcmoBus CBEPXITPOBOISIIETO MEPEXO/IA U CBOMCTBA CBEPXIPOBOIHUKOB OIIK-5.14.2
16 [lepeuncnure cBoiicTBa U 00JACTh MPUMEHEHUS CBEPXIIPOBOHHUKOB
17 Onenure cBOWCTBa MOJNYNPOBOAHHMKOB M mepeurciaute npoctsie | OIIK-5./1.1
MIOJIYTIPOBOTHUKH
18 OueHute BIUSHUE TOHOPHOW M akienTopHol mnpumecu Ha cpoiictBa | OIIK-5./0.1
MOJIYTIPOBOJTHUKOB
19 Ha3oBute mnapamerpsl, omnpenensrone cBOWcTBa NoaynpoBogHukoB B | OIIK-5./1.3
3aBUCHMOCTH OT 00J1aCTH UX MPUMEHEHHUSI
20 OObsicHuTe  siBJI€HHE  (POTONPOBOAMMOCTH  modynpoBogHHKOBBIX | OITK-5./1.1
MaTEepUaJIOB




21 [epeuncnnre AUINEKTPHUUECKUE MATEPUAIIBI U O0JIACTH UX PUMEHEHUS OIIK-5./1.3

22 OueHute CBOMCTBA TUAICKTPUKOB JJIS1 U30JISILIUN OIIK-5./1.3

23 [lepeuncnure nuaNEKTpUYECKUE MaTepUallbl ¢ aKTUBHBIMU cBolicTBamu u | OIIK-5./1.1
00J1aCTH UX IPUMEHEHUS

24 HazoBute deppoMarHuTHbIC MaTepuaIbl U OOBSICHUTE UX CBOMCTBA OIIK-5.11.3

25 BriGepure marepuwan naiasi MarHUTONpPOBOJa, mpuBeaute obocHoBanue | OIIK-5.71.3
BEIOOpA

26 OneHka KOHCTPYKIIMOHHOW IPOYHOCTH MaTepuanoB npu crarnyeckux u | OIIK-5./1.3
JUHAMHYECKUX Harpyskax

27 BriGepute Bua Tepmuueckoir o0paboTkum craBoB s obecrieuenus | OINK-5.1.1
apaMeTpoB MPOYHOCTH

28 [lepeuncnure cmaBbl € BBICOKOM yAenbHOM mnpouyHocThio. [laiite | OIIK-5./0.1
CPaBHUTEIBHYIO XapaKTEPUCTUKY

29 CpaBHUTE OCOOEHHOCTM CTPYKTypbl U  cBoiMctBa cruaBoB U | OIIK-5./1.1
KOMITO3UIIMOHHBIX MAaTEPUAIIOB

30 OueHute CBOMCTBa HAHOCTPYKTYpPHBIX MaTepuasioB B cpaBHeHuu c | OIIK-5.J1.1
MaKpOpa3MEepPHBIMU CTPYKTYpaMu

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Kon

Ne ni/mm Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
P p ( A )H A (bq) HHIWKaTOopa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KypcOBO#l pabOThI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bonpocsl s npoBeneHuss NPOMEXKYTOYHOM aTTecTalMd B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (hOPMBI
oOydeHus1, IpeCcTaBiIeHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJEp)KaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUPYIOIIMX TMOPSAIOK M HPOUEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluu 00yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JIEKLIIMOHHOIO Marepuaja — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHMS, HOBEWUIINX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LeJIbHOE IPEICTaBI€HUE O AUCLUILIUHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 IUCLUIIIINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

- TeMaTHYECKHE JIEKIIUU 110 pa3jiesaM Kypca;

- IEMOHCTpALMS CIa10B;

- KOHTPOJIbHBIE BOMPOCHI K pa3zesiaM Kypca.

JlexumoHHbIE MaTepHallbl UMEIOTCA B MU3JaHHOM BHJE, B BHUJE DJIEKTPOHHBIX PECYpCOB
oubmuorexu ['YAIL

11.2. Meroauueckue ykazaHus A OOyYaroIUXCs MO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabor.

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEIICHUE CIEAYIONNX OCHOBHBIX 33724 00yJaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHHBI;



— 3aKpeIUIeHHE, pa3BUTHE U JETAIM3alUs TEOPETUUYECKUX 3HAHUH, MOJyYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadboT
JlaboparopHble pabOThI BBHITIONHSIOTCS B JIA0OPATOPUU  MATCPUAIOBEACHHS HA

71a00paTOPHBIX YCTAHOBKAX C 3alIOJHCHUEM IPOTOKOJIA H3MEPCHH.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe

Otduer mo naboparopHoii paboTe BKIIOYACT 00sS3aTEeNbHBIC IMYHKTHI, TPEACTABICHHBIC B
METOJIUYCCKUX YKa3aHUSAX.

TpeboBanus Kk 0(hOPMICHHUIO OTYETA O J1a00PATOPHOM paboTe

TpebOoBaHust K 0OOPMIICHHIO OTUETA MTPEACTABICHBI B METOIMYCCKUX YKA3aHUSIX

Meroandeckue ykazaHus M3JJaHbl B BUE SJIEKTPOHHBIX pecypcoB oubmmotexu ['Y Al

TUuTynbHBIN JMCT OTYETA JOJDKEH COOTBETCTBOBATH MIA0JIOHY, IPUBEIACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHusI MPHUBEACHBI B CEKTOpe HOpMATHUBHOW nokymeHTauuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra [OCT 7.0.100-2018. IIpumeps! odopmIIeHUS CIUCKA HWCTOYHHKOB
NPUBEJICHBI B CEKTOpE HOpMaTHBHOM JokyMmeHTanmu ['Y ATl https://guap.ru/regdocs/docs/uch

11.3. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0OYYAIOIIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSTEIBLHON paboThl, Yy oOydaromerocss GopMHUpPYeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOIO B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

B TedyeHne ceMecTpbl CTYIEHTHI:

- 3aIMIIAI0T JJabopaTopHbIe paboThI (7 1IIT);

- BBIMOJIHAIOT TECTUPOBAHMSI [0 MaTepuaiaM Jiekuuu B cpene LMS


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

11.5. Metoau4ieckue yka3zaHUs JJisi OOyYaroMIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOYHON
aTTeCTallUU.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHHs MO aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

9K3aMeH — (popma OLIEHKH 3HAHMM, MOJYYEHHBIX OOYYaIOIIUMCS B MPOIECCE M3YUCHUS
BCEH MUCIUIUIMHBI WIIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU paObOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIS pElIeHHs MPaKTHYEeCKHX 3ajady. OK3aMeH, KaK IMpPaBUJIO, MPOBOAMUTCS B IEPUOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEpPILIACTCS aTTECTALMOHHOM OLIEHKOM «OTIMYHO», «XOPOLIO»,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEILHO.

B teuenune cemecTpa CTyAeHTY HEOOX0UMO c1aTh He MeHee 50% nabopaTopHbIX padoT,
BBINIOJIHUTh TE€CTUpOBaHUs B cpene LMS He Huxe oneHku "ymoieTBopuTenabHO". B cinydae
HEBBITIOJIHEHUH BBIIIEU3JI0KEHHOTO, CTYACHT, MPU YCIEIIHOM MPOXO0XKICHUH MPOMEXYTOUHOU
aTTectauuu B (hopMe IK3aMeHa, He MOXKET MOJIyYUTh aTTECTAlIMOHHYIO OIICHKY BbIIIE "XOpomIo".

Cucrema OLIEHOK IIPU NPOBEACHUM TEKYIIET0 KOHTPOJII U MPOMEKYTOYHOW aTTecTalluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOJSIIMM JOKyMeHTOM opranuszanuu PJIO T'VAIL
CMK 3.76 «llonoxeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlluu
CTYJECHTOB M AacCMHUPAHTOB, OOYYalOIIMXCS IO OOpa3oBaTeIbHBIM MPOTPaMMaM BBICHIETO
obpaszoBanus B ['YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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