MWHUCTEPCTBO HAYKW U BbICLLEFO OBPA30OBAHVISI POCCUACKON
®EAEPALIN
thesiepanbHOe rocyjapcTBEHHOE aBTOHOMHOE 06pa30BaTe/lbHOE YUPEXAEHME BbICLIErO
06pa3oBaHus
"CAHKT-METEPBYPICKNM FOCYAPCTBEHHbIA YHUBEPCUTET
ASPOKOCMWNYECKOI'O NPNBOPOCTPOEHNSA"

Katpegpa Ne 23

YTBEPXOAIO
PyKOBO,EI'VITeﬂb HanpaeneHnA
L.T.H.,npod
(AaxKMOCTh. Y4 CTCACHD,
17
A.®. Kpsiuko '/,
(noanucb)
«23 » NOHSA 2021 r
PABOYAA NMPOrPAMMA ONCLINNAVHbBI
«Pa,qvlomaTepmanbl N PagMOKOMMOHEHTbI»
(HaHMCHOBaHMe AHCLUTAUHbI)
KO,EI' HanpasneHusa I'IOAFOTOBKI/I/ 25.05.03
cneunanbHOCTN
HavmeHoBaHue HanpasneHnsa TexHuueckas JKcnyaTtauma TpaHCNOPTHOro
I'IOAFOTOBKVI/ cneumnanbHOCTHU pa,qmoo6opyAOBaHV|ﬂ
HaunmeHoBaHue TexHnyeckas JKCNyaTauMa pagnuo3anekTpoHHOro
HanpaBNeHHOCTN o60py,q03ava BO34YyLLHbIX CyA0B 1 a3ponopTos
¢0pma OGy‘-IeHVIFI OYHasa

CaHkT-lMeTepbypr- 2021

JucT cornacoBaHus paboyeit NporpamMmmbl AUCLMANIUHBI

Mporpammy cocTasun (a)

[OLEHT, K.T.H. M.A.TnoTAHCKas
(BOMKHOCTb, Y4. CTENEHD, 3BaHNE) (noanucs, aata) (MHuuMansl, hamnunus)

Mporpamma of06peHa Ha 3acefiaHnmn kadeapbl Ne 23

«17» mas 2021 r, npoTtokon Ne 9/21

3aBegytownii kadespoit Ne 23

L.T.H.,npod. A.P. BecTyrvH

(y4, cTeneHb, 3BaHue) (noanuce, aata) (MHULMansl, hamunns)

OTBeTCTBEHHIN 3a O BO 25.05.03(01)

ooy, K.T.H.4ou,. M.E. HeBeilkuH
(BOMKHOCTb, Y4. CTeneHb, 3BaHue) (noanwvcek, aata) (MHULMansl, hamunns)

3amMecTuTeNb ANPEKTOPA MHCTUTYTa No2 Mo MeToauueckoii pa6ote

[Lou.,K.T.H., 4oL, O./1. banblwesa
(BOMKHOCTb, y4. CTENEHb, 3BaHNe) (nognuce/an») (wikwe«ansl, hamunmns)



AHHOTaM

Hucunmumna «PaguomaTtepuanbl M paglOKOMIIOHEHTBD) BXOOUT B 00pa3OBaTEIbHYIO
NPOTrpPaMMy BBICLIETO OOPa30BaHUs — MPOrPaMMy CIIELHAUTETA 110 HANPABICHUIO TTOATOTOBKH/
cneunanbHocT 25.05.03 «TexHu4eckass SKCIUTyaTalusl TPAHCIIOPTHOTO Paguoo00pyIOBaHUD»
HanpasIeHHOCTH « TexHuYecKas HKCIUTyaTalus Paaro3JIEKTPOHHOTO 000pYAOBaHUS BO3AYIIHBIX
CYZOB U ayponopToBy. JuciuruimHa peanusyercst kapenpoit «Ne23».

JucunruiiHa HareneHa Ha (POPMHUPOBAHNE Y BBIMTYCKHUKA CIEAYIOLINX KOMITETEHIIHHA:

OIIK-1 «Criocoben ncnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, €AHMHULIBI U3MEPEHHU,
(byHaaMeHTaIbHbIC TPUHIUIBI U TEOPETUIECKHE OCHOBBI (PH3UKH, TEOPETUIECKON MEXaHHUKID

OIIK-5 «CriocobeH nMpoBOANTb H3MEPEHHUS U UHCTPYMEHTAIBHBIN KOHTPOJIb, TPOBOIUTH
00paboTKy pe3ysbTaTOB M OLIEHUBATH MOTPEITHOCTID

OIIK-7 «CnocobeH nmpuMeHsITh GyHIAMEHTAIbHbIE OCHOBBI TEOPHUH MOACIHUPOBAHHS KaK
OCHOBHOI'O METOAA MCCJENOBAHUS M HAyYHO-OOOCHOBAHHOIO METOAA OLEHOK XapaKTePHCTHK
CJIO)KHBIX ~CHCTE€M, HCIOJB3yeMOro JJisi TPHUHATHS PEIIeHWd B pPasIU4HbIX chepax
poheCCUOHATTBHON AeSITETbHOCTI

CopepaHue IOUCLUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBS3aHHBIX C IOJy4YEHHEM
CTyA€HTaMH TEOPETHUUECKUX 3HAHUH M MPAKTUYECKUX HABBIKOB [0 MaTepHAOBEAECHMUIO,
MarepuaiaM, NIPUMEHsIeMbIM B KOHCTPYKLMSIX YCTPOICTB, METOJaM U CPEACTBaM KOHTPOJS U
UCCJIEJIOBAHUS UX XapaKTEPUCTHUK.

[IpenopaBaHue IUCHUIUIMHBI NPEAYCMAaTPHUBAET Clenyromue (GopMbl OpraHU3ALUH
y4eOHOro mporecca; JIeKiuu, 1adoparopHbie pabOThI, CAMOCTOsSITeNIbHASL paboTa CTyIeHTa.

IIporpammoli AMCLUIMIUHBI MPEIyCMOTPEHBbI CIEAYIOLHE BUAbl KOHTPOJA: TEKYLIMH
KOHTPOJIb yCIIEBAEMOCTH, MPOMEKYTOUHAS aTTeCTalHs B (POpME SK3aMEHa.

OO0masi TpyAOeMKOCTb OCBOEHUSI AUCHMILIUHBI COCTABIISICT 3 3a4eTHBIX enuHHIbL, 108
4acoB.

S3bIk 0OyUeHUs MO TUCIUTUIMHE KPYCCKUH »



1. TlepeueHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 1O TUCLUILTHHE
1.1. Ilenu npenopaBaHus AUCLUTLIUHBI
Lenpro mpenopaBaHusi QUCLUIUIMHBI «PaaroMaTepuansl U paguOKOMIIOHEHTB) BJAETCS
¢dopmupoBanne  06a30BOH  OCHOBBI  KOHCTPYKTOPCKO-TEXHOJIOTUYECKOH  TOATOTOBKU
CHELUAINCTOB, CIIOCOOHBIX K MPOEKTHO-KOHCTPYKTOPCKOW, TEXHOJOIMYECKOW M Hay4dHO-
HCCIIEIOBATEIbCKON AESTEIbHOCTH B OOJIACTH TEXHMYECKOH HKCIUTyaTallidl TPAHCIOPTHOTO
obopynoBaHusi.

1.2, JlucuuruinHa BXOAMT B COCTAB O0S3aTENIbHOM YacTH 00pa30BaTEeNIbHONW MPOrpaMMbl
BhICIErO oOpazosanus (nanee — OI1 BO).

1.3. TlepedeHb IIAHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS MO JUCIHUILUIMHE, COOTHECEHHBIX C
IJIaHUpYeMbIMU pesynbTataMu ocsoeHus OIT BO.

B pesynbrare m3ydeHHs AUCUMIUIMHBI OOYYarOIIMNACS MOJDKEH OONajarTh CIEAYOLIMMHU
KOMIIETEHIIMSIMU WJIM UX YacTAMU. KoMneTeHunu 1 UHAUKATOPBI UX JOCTHXKEHUs IPUBEACHBI B
tabmmue 1.

Tabmmua 1 — IlepedyeHp KOMIETEHIMI U MHANKATOPOB MX JTOCTHKECHUS

Kareropus (rpymma) Ko u Kon 1 HaumeHOBaHNE MHIUKATOPA
HAaUMEHOBaHUE

KOMIIECTCHLIN JOCTHIKCHMSI KOMIICTCHIINHN
KOMIICTCHIIUHN

OIIK-1 Criocoben
UCIIOJIB30BATH
OCHOBHbIE 3aKOHbI
MaTeMaTHKH,
€IUHUIIBI
ObmmenpodeccuoHabHBIE | H3MEPEHUS,
KOMIIETEHITNU (byHIaMeHTabHbIE
TPUHIUIIBI 1
TEOpeTHYECKHE
OCHOBBI (PU3UKH,
TEOPETUUECKON
MEXaHUKHU

OIIK-1.Y.5 ymeTb NpUMEHSATh OCHOBHbBIE
3aKOHBI (PU3UKH MIPU PELICHUU
MPaKTUYECKUX 33724

OIIK-5.Y.1 ymeTpb BBIOUpaTh U
HCTIONIB30BATh COOTBETCTBYIOIIIE PECYPCHI
COBPEMEHHBIE METOAUKH U O0OPyIOBaHHUE
111 IPOBENIEHUS SKCIIEPHUMEHTAIbHBIX

2

OIIK-5 Cnocoben

MPOBONIUTH . o
HEMEDEHIS 1 UCCJICIOBAHUI U U3MEPEHHIA
P . | OIIK-5.Y .2 ymeTrs 0OpabaTbiBaTh U
WHCTPYMEHTAJIbHBIH
MPEICTABIISITH TOJYYEHHBIE
ObmenpodeccuoHabHbBIE | KOHTPOJI,
SKCTIEPUMEHTAJIbHBIE TAHHBIS AJISI
KOMIIETeHIINH MPOBOJIUTH
060a60TK MOJTy4eHUs 0OOCHOBAHHBIX BBIBOJIOB
P y OIIK-5.B.1 Bnagets MmeTOnaMu
Pe3yJIbTATOB U
SKCIIEPUMEHTAIBHOTO OIPEIeTICHHS
OLICHUBATH
MapaMeTpoOB, XapaKTePUCTUK
MOTPEITHOCTH

PaniO3JIEKTPOHHBIX CUCTEM
OIIK-5.B.2 Bragers MeTogamu 00padoTKH
PE3yJbTAaTOB U3MEPEHUH

OIIK-7 Cnocoben

MPUMEHSITh
(dyHIaMeHTaIbHbBIE OIIK-7.3.2 3HaTh OCHOBHBIE TIOHSTHS U
ObwenpodeccuoHambHbIC .
OCHOBBI TEOPUH METO/Ibl YUCJICHHON OLIEHKH TEXHUYECKUX

KOMIICTCHILIN
MOICIINPOBAHUA KaK XapaKTCPUCTUK

OCHOBHOT'O ME€TOa
HUCCICOOBAHUA U




HAy4HO-
00OCHOBAHHOTO
METO/1a OLIEHOK
XapaKTEPUCTHK
CJIOJKHBIX CHCTEM,
UCTIONB3YEMOTO TSI
MIPUHATUS PELICHUN
B pa3IU4HBIX cepax
npoheCCUOHATTbHON
IESTEIbHOCTH

2. Mecto aucuumiauHel B ctpykType Ol

JlucimminHa MOXeT 0a3UpOBaThCS HA 3HAHUSIX, paHEe MPUOOPETEHHBIX O0YYAIOIUMUCS
IPU U3YUYEHUHU CIEAYIOIINX AUCLIUTIINH:

— «BBeneHue B HanpaBJICHUEY,

— «Dusukay,

—  «XuMus»

3HaHMs, TOJy4YeHHblE MpPU M3YyYEHUM MaTepuala JAaHHOM AUCLUILIMHBL, UMEIOT Kak

CaMOCTOSITEJIbHOE 3Hau€HHe, TaK U MOTYT HCIOJb30BaTbCA IPU H3YUYEHUM KOHCTPYKTOPCKO-
TEXHOJIOTHYECKUX TUCIHILUIMH MPOPECCHOHATBHOTO LIUKJIA.

3. OObeM U TPyIOEMKOCTb JUCLIUILTHHBI
Hannbie 06 obmemM o0beMe AMCLUUIUIMHBL, TPYIOEMKOCTH OTAEIbHBIX BHIOB Y4eOHOMN
paboThI MO AUCLHUILTHHE (M pachpeneieHue 3TOi TPy I0eMKOCTH [0 CEMECTPaM) MPEACTaBIICHbI B
tabmmue 2.

Tabmuma 2 — O0beM U TPYTOEMKOCTb TUCHIUTIIHBI

TpynoemkocTs 1o
Bun yueOHol paboThI Bcero cemecTpam
Ne2
1 2 3
Obwan mMpyooemMKocmo OUCUUNTUHBL, 3/ 108 3/ 108
3E/ (4ac)
H3 nux yacos npakmuieckoil n0020mosKu
Ayoumopnsie 3aHAmMUA, BCETO Yac. 51 51
B TOM YHCJIE!

nexiuu (JI), (dac) 34 34

npaktuieckue/cemunapckue 3ansatus  (I13),

(gac)

naboparopHbie padbots (JIP), (4ac) 17 17

KypcoBoii npoekT (padora) (KII, KP), (qac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (Jac) 21 21
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ader, sk3amer (3ader, dudd. 3au, JK3. JK3.
k3. **)

Ilpumeyanue: KaHIUAATCKUI K3aMeH

4. Copep>kaHu€ JUCLUTITUHBI
4.1. PacnpeneneHue TpyaOE€MKOCTH AUCLUILIMHBI MO pa3fesiaM U BUAAM 3aHATHH.
Pazpenbl, TeMbl UCITUTUIMHBI U UX TPYAOEMKOCTb MPUBENCHBI B TAOIHIIE 3.




Tabmmua 3 — Paznesnsl, TEeMbl JUCHHITIMHBL, UX TPYIOEMKOCTb

Jexuun | 13 (C3)| JIP KIT CPC

P
a31CIIBI, TCMBI TUCITATLIAHEI (1ac) (qac) (gac) (uac) (uac)

Cemectp 2

Paznen 1. Knaccugukanus 3J1eKTPOTEXHUIECKHX
MaTepUaIOB 2 2

Paznen 2.OcHOBBI MaTepUanoBEACHUS.

Tema 2.1 Kpucrannmnueckue CTpyKTypbl U UX
CBOICTBA.

Tema 2.2 JlepeKTbl KPUCTAIUITMYECKUX CTPYKTYP H
VX BJIIMsIHUE HAa CBOMCTBA

Tewma 2.3 Ilpouecce quddysuu.

Paznen 3. .CBOICTBa METAIJIOB U CILIABOB
Tema 3.1 ®a30Bblil COCTAB CILIABOB

Tema 3.2 Tunossie nuarpammsl Gpa3zoBoro
COCTaBa CIUIABOB

Tema 3.3 Tepmuueckast 00pabOTKa METAJIIOB U
CIIJIABOB

Pasnen 4. CBOMCTBA HEMETALIMYECKHX
MaTepHUaoB

Tema 4.1 ITmacTMacchl 1 UX CBOMCTBA 3 2
Tema 4.2 Ctekia 1 UX CBOMCTBA

Tema 4.3 CocTaB 1 CBONHCTBA KEPAMUKHU

Paznen 5. DnexkTpuueckue CBONCTBA MaTepHaioB
Tema 5.1 30HHas CTPyKTypa TBEPAOTO TeNa 4 2 3
Tema 5.2 DneKkTponpoOBOAHOCTD MAaTEPHAJIOB

Paznen 6 IIpoBogHUKOBBIE MaTepUATIbI
Tema 6.1 3aBUCUMOCTD yI€IbHOTO
COTIPOTHBIIEHHUS METAJIJIOB U CIUIABOB OT
TeMIepaTypsl U 1e(EeKTOB CTPYKTYPHI
Tema 6.2 Knaccupukauus npoOBOIHHUKOBBIX 3 2 2
MaTepHajoB MO 00JACTH UX PUMEHEHUS B
3JIEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOIHUKU. XapaKTEPUCTUKU U
00J1aCTh MPUMEHEHUS

Paznen 7. JIusnexkrpuyeckre MaTepuasl
Tema 7.1 IonApusanus AN3NIEKTPUKOB B
3JEKTPUYECKOM TOJIE

Tema 7.2 M30151MOHHBIE MaTepHabl U
KOHJICHCATOPHBIE NTUSJIEKTPUKHU

Tema 7.3 AKTUBHBIE TUIJIEKTPUKH.
Knaccupukauus n obnactb npuMeHEeHUs




Pasnen 8. [1onynpoBOAHUKOBBIE MATEPUAIIBI
Tema 8.1 CobcTBEHHBIE U TPUMECHBIE
MOJIYyIPOBOJHUKHU

Tema 8.2 KoHTakTHBIE SIBICHUS HAa TPAHULIE
MOJIYIIPOBOAHUKOB Pa3HON NPOBOJAUMOCTHU 3 4 2
Tewma 8,3 Brusinue BHemHUX PakTOPOB HA
MIPOBOJAUMOCTD MOIYIPOBOJHUKOB.

Tema 8.4 TexHonornyeckne acreKkTsl MOTYYEHUs
MOJIYIIPOBOJHUKOBBIX MAaTEPUAJIOB

Paznen 9 MaruuTtHele MaTepuasl

Tema 9.1 IIpouecc HaMarHUYMBaHUSA U
napameTpbl MArHUTHBIX CBOMCTB MaTE€PHAJIOB
Tema 9.2 MarHuTOMSITKHE MaTepHalibl U 00JIaCTh 3 4 2
UX IPUMEHEHUSI

Tema 9.3 MarauroTsepable MaTepuaibl U
00JIACTh X PHUMEHEHUS

Paznen 10 KoncTpyk1IMOHHBIE MaTepHabI
Tema 10.1 MexaHnudeckue, TEXHOJOTUYECKUE U
SKCIUTyaTalHOHHBIE CBOMCTBA KOHCTPYKILMOHHBIX

4 3 1
MaTepHUaIOB
Tema 10.2 Knaccudukarms KOHCTPYKLIMOHHBIX
MaTEPHUAJIOB 10 COCTABY U CTPYKTYype
Paznen 11 Ocobennoctu cBOMCTB
HAaHOPa3MEPHBIX U HAHOCTPYKTYPHBIX 2 1
MaTepPUAJIOB
Hroro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

[IpakTHueckass TMOATOTOBKA 3aKJIFOMAETCS B HEMOCPEICTBEHHOM  BBITIOJHEHHUHU
OOy4arOIUMHUCST ~ OINpPENEeNEeHHbIX  TPYIOBBIX  (PYHKUMH,  CBSI3aHHBIX C  Oyxayiei
npoecCHOHANIBHOMN e TETBHOCTHIO.

4.2. Copmep:kaHue pa3iesioB U TEM JICKIIUOHHBIX 3aHITHI.
ConepxaHrie pa3aesioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TAOIHUIE 4.

Tabmmua 4 — CopeprkaHue pa3esoB U TEM JIEKLIMOHHOTO LIUKJIA

Howmep pasgena | HasBanue u copep:kaHue pas3iesioB U TEM JICKLIHOHHBIX 3aHATHI

Paznen 1. Knaccuduxanmnu 3/ieKTPOTEXHHYECKHX MATEPHAIOB.

OCHOBHBIE MaTepHAJIbl  3JIEKTPOMEXAHUYECKOro OOOpyHOBaHHS H  HX
cBOiicTBa. TEXHOIOTHYECKUE MAaTEePHAJIbl, MPUMEHIEMbIC B TEXHOJOTHUECKUX
npoueccax IIPOU3BOJICTBA 3IEKTPOMEXAHUIECKHX U3JeNUi.
KoHCTpYKIIMOHHBIE MaTepuasibl. METaJUTbl M CIUIABBI, IUIACTMACCHI, CTEKJIA,
KepaMuKa, Kied. BcnomorartenpHble MaTepuanbl s OOeCTIeUeHHs
HEOOXOIMMBIX YCJIOBHH MPH MPOBEACHUHT TEXHOJIOTHIECKHX ONEPALHil.

Paznen 2. OcHoBbI MaTepHuaIOBeAeHHUS.

CtpoeHne MeTaNJIOB U CIUIABOB, OCHOBHBIC (DU3MUYECKHE CBOKHCTBA
KPUCTAUTMYECKON  CTPYKTypbl.  THIBI  KPHCTAUIMYECKUX  PELIETOK.
[Monukpucraamuyeckue ¥ MOHOKpHUCTAIIMYECKHE CTPYKTYpsl. [Tonumopdusm
U aHM3OTPONHS KPUCTAUIMYECKUX CTPYKTYp. JedexTel KpucTammndeckoi
CTPYKTYPBI, UX BIUSIHHE Ha CBOMCTBA MaTtepuanos. IIponeccel nuddysnn.

Pazmen 3. CBOJCTBA METAJLJIOB H CILIABOB.




@DopMHUpPOBaHUE CTPYKTYPbl METAJUIOB U CIUIABOB MPH KPUCTAJUTU3ALIHHL.
[Monmumopduele npespatuenusi. CTpoeHue CruiaBoB. JlMarpaMmbl COCTOSHUS
CHUCTEM CIUIABOB C IOJHOW W OrPAaHUYEHHON PACTBOPUMOCTSMH B TBEPIOM
COCTOSIHUH.

HasHauenue, cymHOCTb U XapaKkTepUCTUKA ONepalyil TepMUYECKON
obpaborku. Tepmuueckas obpadorka cramn. OCOOEHHOCTH TePMHYECKON
00paboOTKM I[BETHBIX MeETAJUIOB U CIutaBoB. (OecrneueHue 3adaHHBIX
MEXaHHYECKUX W TEXHOJOTMYECKUX CBOWMCTB MPU TEPMHUECKON 00padoTKe.
HasHauyenue, CyINHOCTb U XapaKTEPUCTHUKA ONepaluil XUMUKO-TEPMUYECKON
obpaborku. OOecriedyeHue 3aJaHHBIX MEXAHUYECKUX WM TEXHOJIOTHYECKHX
CBOWCTB IPU XUMHKO-TEPMUIECKOI 00padoTke

Paznmen 4.

CpoiicTBa HeMeTALTHYECKHUX MATEPHAJIOB.

Krnaccudpukanusi monmumepos. TepMoriacCTHUHbIE MOJUMEPBI U UX CBOWCTBA.
TepMopeakTuBHBIE MOJUMEPbI U WX  CcBoMcTBAa. KOMMO3MLMOHHBIE
njactmaccel. Hanmonaurenu nnactmace, COCTaB U TOMOJIOTHS.
Knaccupukaums  crekonm 1O CTEKJIOOOpasyloIeMy — XHMHUYECKOMY
coenuHeHnto. CoctaB U CBOICTBA  OKCHIHBIX  CTEKON.  MeTonbl
MOBEPXHOCTHON U 0ObeMHON Moaudukannu crekon. CUTaIbl B UX CBOMCTBA.
Kepamuka, xumudeckuii u (asoBbiii coctaB. Omnepanum KepaMHUYECKOH
TexHosoruu. CBONCTBA U 00JIACTh MPUMEHEHUS KEPAMHUECKUX U3

MexaHn4ecknue CBOMCTBa KOHCTPYKIIMOHHBIX MaTtepuaioB. Knaccudukanms u
BH/IbI UCTIBITAHU JJIs1 ONPEAEIICHUS] MEXAaHUYECKUX CBOMCTB.
XapakTepUCTHKAa OCHOBHBIX  TEXHOJOTMYECKHX  METOAOB  00padoTKH
3JIEKTPOTEXHUYECKUX U KOHCTPYKLMOHHBIX MaTepHANOB. TeXHOJIOrM4ecKue
CBOICTBA MAaTEPHUAJIOB.

Pazmen 5.

DJeKTpUYecKHe CBOHCTBA MATEePHAJIOB

OcCHOBHbIE TOHATUS U D3JEMEHTbl 30HHOH TEOpUHU. 3OHHBIE CTPYKTYpbI
METAJUIOB,  OUBJIEKTPUKOB WU MOJYINPOBOJHHUKOB.  XapaKTepUCTUKA
3JIEKTPUYECKHUX CBONCTB MPOBOJHUKOB, MOJYIPOBOAHUKOB U JUAJIEKTPUKOB.
VY nenpHas 3aeKTpUdecKas NpOBOAUMOCTb KOHIIEHTpaus HocuTenen 3apsaa B
MPOBOJHHUKAX M MNOJIyNPOBOJHMKAX. I[IONBMXKHOCTE HOCUTENEH 3apsina,
3aBUCUMOCTD OT CTPYKTYPbl U TEMIIEPATYPBHIL.

Pasnen 6

IIpoBoaHUKOBbIE MATEPHUAJbI

XapakTepucTHKa CBONCTB MNPOBOJAHUKOB M HUX 3aBUCHUMOCTb OT BHELIHHUX
ycaoBuid. [IpoBOTHMKOBBIE MaTepHaibl C BBICOKOW MpOBOAMMOCTBIO. [Ipunon
u nx knaccudukanus. TpeboBaHus Kk MaTepuanaMm MpuUoeB. MaTepuanbl st
Pa3JIMYHOrO BHa KOHTAKTOB.

Marepuanet ¢ OONBIIUM  YIAETbHBIM  COTNPOTHBJICHHEM, PE3UCTHBHBIC
MaTepHaJIbL.

SlBnenne cBepXMpoOBOAUMOCTU. (CBEPXIMPOBOASIINE METAJIbl M  CIUIABBI
CaepxmnpoBoasiiasi KEpaMHuKa.

Pasnen 7

Au3ieKTpuYecKrue MaTepHaJbl,

[Monsipuzaumsi OUAJIEKTPUKOB B BJEKTPUYECKOM mojie. JlusnekTpudeckue
HOTepI/I )41 BHGKTpI/ILIeCKaﬂ HpOLIHOCTb I[I/IBJ'IGKTpI/IKOB. MeXaHI/ILIeCKI/Ie,
TepMI/ILIeCKI/Ie )41 (I)I/ISI/IKO-XI/IMI/ILIGCKI/IG CBOfICTBa I[I/IBJ'IGKTpI/IKOB.

I'azoobpasnHble quanekTpuku. Kuakue OU3JIeKTPUKU. DIEKTPOH30JSIIHOHHbIE
IJIACTMACCHI. [Momumepsr, MOJTy4aeMble noJIMnMepu3auen U
MOJTUKOHAEHCAITHUEH.

AKTHUBHBIE  JUAJIEKTPUKU.  XapakTEepUCTUKA  CErHETORJIEKTPUKOB U




MbE303JIEKTPUKOB.
CeoiictBa U 00JacTh TPUMEHEHHUS PE3WHBL TEXHOJIOTHYECKHUE MPOLECCHI
u3rotoBjieHus crekya. CBoicTBa U 00acTh MpuMeHeHus kepamuku. Cirona u
CJIFO ASTHBIE MaTCPHAJIbI. .HaKI/Ij SOMaJIM, KOMIIAyHIObI U KJICH.

Pasnen 8

ITonynpoBoAHHKOBbBIE MATEPHAJIBI.

Knaccnpukauus MOJIyITPOBOJHUKOB. DNeKTPONPOBOAHOCTD
NOJyIIPOBOJHUKOB M €€  3aBHCUMOCTb OT  pa3jM4yHbIX  (PaKTOPOB.
DOTONPOBOAUMOCTD MONYIPOBOJHUKOB. TE€pPMO3JIEKTPUUECKUE SIBJICHUS B
NOJIyIPOBOJHUKAX . [ anbBaHOMarHUTHBIC 3P (EKTHI B MONYIPOBOAHUKAX.
XapakTepucTUKa MPOCTBIX MOJYNPOBOJHUKOB. TE€XHOJOrMYECKUE ONepanuu
MOJIyYeHUs] MOHOKPUCTAJUIMYECKHX  MOJIYNPOBOJHMKOBBIX  MAaTE€pPHAJIOB.
dusznueckue  METOAbl  OYUCTKM  MOJYHNPOBOJHMKOBBIX  MaTEpPHUAJIOB.
XapakTepuCTUKAa U CBOMCTBA OCHOBHBIX OWHAPHBIX MOJYIPOBOIHUKOBBIX
coenuHeHuil. TBepaple pacTBOPbI HA OCHOBE MPOCTBHIX MOJYNPOBOAHUKOB H
XHMHYECKUX COEANHEHUN.

Pasnen 9

MarsuTHbie MaTepHAJbI

Asnenus ¢deppomarHernsma u ¢peppumarneruzMa. ObOpasoBaHue AOMEHHOH
CTPYKTYypbl B (eppomarneTnkax. IIporecc HaMarHMYMBAaHUS BO BHELIHEM
MarHuTHOM noje. fBneHue rucrepesuca. Ilapamerpsl MarHUTHBIX CBOWCTB
marepuanoB. Kiaccudukauus MarHATOMATKHUX — MaTepUaioB, O0JNacTh
npuMeHeHus. HU3KO4acTOTHBIE W BBICOKOYACTOTHBIE MAarHUTOMSITKHUE
marepuainbl — ¢eppuTbl. AMOp(]HBIE MArHUTOMSITKHE  MaTepUabl.
MarHutoTBepAble MaTepuanbl — UCTOYHUKU MOCTOSSHHOIO MarHUTHOIO MOJIS.
TpeboBanne k mapaMeTpaM U 3aBHCUMOCTb OT COCTaBa M CTPYKTYPBL
Tepmuueckast 06paboTKa MArHUTOMSITKHX M MATHUTOTBEPIBIX MATEPUAJIOB.

Pasnen 10.

KoHcTpyKuHOHHBIE MaTepHAJIBI.

HasnaueHnue u ocHOBHbIE TPeOOBAHUS, MPEABSIBIAEMbIE K KOHCTPYKIIHOHHBIM
METaJUIaM U CIIaBaM, UCMOJb3YEMBIM B JIEKTPOMEXAHUYECKUX U3ENUsX.
CocTtaB, OCHOBHbIE MapKu U COCTOSIHHE IIOCTaBKH VYIJIEPOAUCTBIX MU
JETUPOBAHHBIX cTajiel. Ha3sHaueHne W yCiOBUS BBIOOpPa OCHOBHBIX MapoK
cTajied IJIsl 34U 3JEKTPOMEXaHHUKH.

XapakTepucTuka W CBOICTBa LBETHbIX MeTaioB M criaBoB. (Coctas,
OCHOBHBIE MapKH U COCTOSIHUE MTOCTABKHU.

CTOlKOCTh MaTepHalioB K 3JEKTPOXUMHUECKONH M K XUMHUYECKOH KOppO3HUU.
Metoapl MOBBIIEHHUST KOPPO3UOHHOM CTOWKOCTH W 3aIMThl OT KOPPO3HUU.
JKaponpo4HOCTE M METOABI €€ MOBBILEHUS. XJIaJOCTOMKOCTb MaTepHUaJIOB.
BnusiHue paamanmoHHOro oOMyudeHHs Ha (PU3HKO-MEXaHWYEeCKHE CBOMCTBA
MaTepHaOB.

XapakTepucTUKa U CBOWCTBA CIUIABOB C OCOOBIMH TEIJIOBBIMU CBOWCTBAMHU:
CIUIaBbl C MHMHHUMAJIbHO BO3MOKHBIMH TE€MIEpaTYpPHBIMH KO3(pdurmeHTamu
JUHEWHOrO PACIIMPEHUs] M 3aJaHHbIMH TEMIIEPaTyPHBIMH KO3(hPHUIHEHTAMH
JIMHENHOI O PACIIUPEHUs.

CmiaBel ¢ ocoObiMu ynpyrumu cBoiictBamu. Ctpykrypa, (pusmko-mMexaHu-
YECKHE CBOWCTBA CIJIABOB.

KonctpykunoHnHsie MJIACTUKH 51 KOMITO3ULIUOHHBIE MaTepHabl,
HCIIONIb3yEMBIE B DJIEKTPOMEXAHUKE.

OcHoBHBIE TpeOOBaHUS, MPEIbSIBIAEMbIE K IJIACTUYECKUM Maccam. Buppbl,
XapaKTePUCTUKU U MapKU KOHCTPYKLMOHHBIX IJIACTUKOB , HUCMOJb3YEMBIX B
U3JIENTHSIX TIPUOOPOCTPOCHHSI.

Hasnauenue, xapakTepucThka U OOJACTh NPUMEHEHHs] KOMIO3HLIMOHHBIX
MaTepHANIOB.




Pasnen 11.

Ocobennoctu CBOHCTB

MAaTepHAJIOB.

MaTCpHaJibl.

HAHOPa3MepHBIX

H

HAHOCTPYKTYPHBIX

MeToapl MONy4YeHHsT HAHOCTPYKTYPHBIX METAJUIMYECKHX CIUIABOB. BimsiHme
pasMepa KpHCTAJUTMYECKOTO 3€pHa Ha (PU3UYECKHUE,
TEXHOJIOTHYECKHE CBOMCTBa CIlaBOB. HaHOCTPYKTypHBIE KOMITO3UIIMOHHBIE

MEXaHUYECKUE H

4.3. Tlpaktudyeckue (CEMUHAPCKUE) 3aHATHUS

Tembl pakTHUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEIACHBI B TAOIUIIE 5.

Tabmmua 5 — IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

N3 Hux No
Ne | Tempbl npakTuueckux | @OpMbI NpaKTHUECKUX | TpPyaoeMKOCTb, |IPaKTHUECKOM |pa3aena
n/n 3QHSITHH 3QHSITHH (gac) MOJATOTOBKH, | JUCLIUIT
(gac) JIHBI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabGopaTtopHble 3aHSATHS
Tembl TaOOPAaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TAOHIIE 6.
Tabnmua 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
W3 nux No
Ne HaumenoBanme 1adopaTopHbIX padoT TPYROGMKOCT®, | MPAKTHHECKOH | pasaesa
n/n (gac) MOJACOTOBKH, | JUCIIUII
(gac) JIHBI
Cemectp 2
1 | MccnenoBanue CBOMCTB MPOBOASALINUX 2 1 6
CIIJIABOB
2 | UccnenoBaHue CBOMCTB U30JISIIUOHHBIX 2 2 7
MaTepHaJoB
3 | UccnenoBanue npsiMoro u 0OpaTHOTO 2 2 7
nbe303ddexra
4 | Uccnenosanue CBOMCTB MOJIyNPOBOAHUKOBBIX 4 2 8
MaTepHaJoB
5 | UccnenoBanre CBOMCTB MAarHUTOMSITKHAX 2 1 9
MaTepHaJoB
6 | UccnenosaHue CBOWCTB MarHUTOTBEPABIX 2 2 9
MaTepHaJoB
7 | UccrnenoBanue TBEpAOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTEPHAJIOB.
Bcero 17

4.5. KypcoBoe mpoekTupoBaHue/ BBITOJHEHUE KYPCOBOM padoThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Buner camocTosTeNnbHOM paboThI U €€ TPYIOEeMKOCTh IPUBEIEHBI B TaOHLIE 7.




Tabmmua 7 — Bugsl caMoCTOSTETbHON pabOTHI U €€ TPYJOEMKOCTh

B . Bcero, | Cemectp 2,
U1 CAMOCTOSITENIbHOM padoThI
qac qac
1 2 3
UzydeHune TeopeTHIeCcKoro Marepuana
6 6
auctumuael (TO)
Kypcosoe npoexruposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bemonaenue pedepara (P)
ITonroroBka K TeKyLeMy KOHTPOJIIO 5 5
ycneBaemoct (TKVY)
Jowmamrnee 3ananue (J13)
KonTposbHble paboTe! 3a0uHNKOB (KP3)
IToaroroska k MpOMeKyTOUHOMN 10 10
arrecrauuu (ITA)
Bcero: 21 21

5. TlepeyeHp y4eOHO-METONMUYECKOTO OOECTIeUeHHs
IUTSE CAMOCTOSITEIbHON pabOThl O0YYAOIIMXCS MO JUCIUTLTUHE (MOIYJIIO)
Y4eOHO-MeTOMUYeCKUe MaTepHalibl [JIsi CAMOCTOSITEIbHON PabOThl OOYHYAONIMXCS yKa3aHbl B
mm. 7-11.

6. IlepedeHp MeUaTHBIX U HIEKTPOHHBIX YUEOHBIX U3JaHUN
[TepeueHb MeYaTHBIX U 3JIEKTPOHHBIX yUeOHBIX U3AaHUH NPUBEACH B Ta0muLe 8.
Tabmmua 8— IlepeyeHp MevaTHBIX M 3JIEKTPOHHBIX YUEOHBIX U3TaHUN

KomuecTso 3K3eMIIsIpoB B
Mudp/
URL apec bubmuorpadudeckas ccpuika oubmoreke
(KpOMe 3JIEKTPOHHBIX SK3EMILISIPOB)

1. MarepuanoseneHue U MaTepuabl
3JIEKTPOHHOM TEXHUKH : [ DJIEKTPOHHBIH
pecypc] : koHCHeKT yekuwmii / M. A.
[Tnorsiackas [u ap.] ; C.-ITerepd. roc. yu-
T @3POKOCM. TPHOOPOCTPOCHHS. - 2-€
U371, AOIM. - DJIEKTPOH. TEKCTOBBIC JaH. -
CII6. : U3n-Bo I'VAIL 2017. - 271 c.

2. MarepuanoBeneHue . [ DJIEKTPOHHBIN
pecypc] : METOOWYECKHE YKa3aHUs K
BBITIOJTHEHUIO JTAOOPATOPHBIX padorT. 4. 1.
[IpoBomHuKOBBIE MaTepuabl / M. A.
[Tnorsiackas [u ap.] ; C.-ITerepd. roc. yu-
T @3POKOCM. TPHOOPOCTPOCHHUSI. -
DnekTpoH. TekcTosble naH. - CI16. : M3n-
Bo ['VAIIL, 2017. - 28 c.

3. Marepuanosenenue : |
DJNEKTPOHHBIN pecypc| : METOAUYECKHE
yKa3aHUsI K BHIOJIHEHUIO J1a00paTOPHBIX




padort. 4. 2. MarauTHble MaTepuansl / M.
A. Tlnorsiuckas [u np.] ; C.-Ilerepb. roc.
YH-T a3POKOCM. TPHOOPOCTPOCHHUS. -
DnekTpoH. TekcToBbie aaH. - CI16. : M3n-
Bo ['VAIL, 2017. - 49 c.
Marepuanosenenue : [ DIEKTPOHHBIHA
pecypc] : METOOWYECKHE YKa3aHUs K
BBITIOJTHEHHIO JTAOOPATOPHBIX padoT. 4. 3.
Jmsnexrpudeckue Matepuansl / M. A.
ITnorsiackas [u ap.] ; C.-ITerepd. roc. yH-
T @3POKOCM. TPHOOPOCTPOCHHUS. -
DnekTpoH. TekcTosbie naH. - CI16. : M3n-
Bo ['VAIL, 2017. - 81 c.
MarepuanoseaeHue U MaTepHUaIbl
3JIEKTPOHHOU TEXHUKH : [ DJIEKTPOHHBIH
pecypc] : yuebroe mocobue / M. A.
ITnorsiackas [u ap.] ; C.-ITerepd. roc. yu-
T @3POKOCM. MTPHOOPOCTPOCHHUSI. -
DnekTpoH. TekcTopble naH. - CI16. : M3n-
Bo 'VAIL, 2018. - 301 c.
DNeKTPOTEXHUUECKHE MaTepHaIbl
(MarHUTHBIE MaTepuaibl) : [
DNIeKTPOHHBIN pecypc] : yueOHO-
Metoanyeckoe nocodue / M. A.
ITnorsiackas [u ap.] ; C.-ITerepd. roc. yu-
T @3POKOCM. TPHOOPOCTPOCHHUSI. -
DJEKTPOH. TEKCTOBbIE naH. - CaHKT-
IerepOypr : [6. u.], 2020. - 59 ¢
DNeKTPOTEXHUUECKHE MaTepHaIbl
(moynpoBOAHUKH) : [ DIEKTPOHHBIN
pecypc] : ydeOHO-MeToaHUuecKoe
nocobue / M. A. ITnotsuckast [u ap.] ;

C .-IleTepl. roc. yH-T a3POKOCM.
pUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBble naH. - Cankt-IletepOypr : [6.
u.],2020. - 54 ¢

DNeKTPOTEXHUUECKHE MaTepHaIbl
(nmpoBomHMKM) : [ DNEKTPOHHBIN
pecypc] : yueOHO-MeTopHuecKoe
nocobue / M. A. ITnotsuckast [u ap.] ;

C .-ITeTepl. roc. yH-T a3POKOCM.
npUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBble naH. - Cankt-IleTepOypr : [6.
u.], 2020. - 41 c.




1. MepeyeHb 3NEKTPOHHbLIX 06pa3oBaTe/lbHbIX PeCYpPCcoB
NH(OPMaLNOHHO-TEIEKOMMYHUKALMOHHOM ceTn «/HTepHeT»
MepeyeHb 3MEKTPOHH" XX ob6pasoBaTesibHbIX pecypcos MH(OPMaLUOHHO-
TENEeKOMMYHUKALUNOHHON ceTu  «WHTepHeT», HeoOXOAMMbIX A5 OCBOEHUSA AUCLUNAUHDI
npusefeH B Tabnuue 9.

Tabnuua 9 - TlepeyeHb 3NeKTPOHHbIX 06pa3oBaTebHbIX PECYypcoB  MHMPOPMALUOHHO-
URL agpec HanmeHoBaHMe
Joctyn B 3b6C «JlaHb» ocyulecTensdetca no gorosopy Ne 27, Ne28 ot
httD://lib.aanet.ru/ 27.01.2021
Joctyn B O6C «ZNANIUM» ocyuwectsnsetca no gorosopy Ne 071 ot
24.02.2021
Noctyn B 36C «FOPAWT» ocywiectensetca no gorosopy Ne 070 ot
24.02.2021

8. TllepeyeHb UHGHOPMALIMOHHAXX TEXHONOT A
8.1. MepeyeHb NPOrpamMHOro 06ecneyvyeHnss, WUCMOAbL3YEMOrO0 MPU OCYLLECTBIEHUN
o6pas3oBaTenbHOro npouecca No AUCLUMNINHE.
MepeyeHb MCMOIb3YEMOro NPorpaMmMHOro obecneyeHuns npeacrasnieH B Tabnuue 10.

Tabnuua 10- MepeyeHb NPOrpaMMHOro obecneyvyeHus
Ne n/n HanmeHoBaHue
He npesycmoTpeHo

8.2. lMepeyeHb NH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM,NCMOSb3YEMbIX npu
OCyLLeCcTB/IeHUM 06pa3oBaTeNbHOro npoLecca no AnucuunInHe

MepeyeHb WCMONb3YEMbIX WHPOPMaLMOHHO-CNPAaBOYHbIX CUCTEM MpPeACTaBNeH B
Tabnuue 11.

Tabnuua 11- MepeyeHb MHPOPMALMOHHO-CNPABOYHMNIX CUCTEM
Ne n/n HanmeHoBaHue
He npepycmoTpeHo

9. MaTepuanbHO-TexXHUYeckas 6asa
CocTaB  MmaTepuanbHO-TEXHMYECKON  6asbl, Heo6Xo4WMOW ANS  OCYLLeCTBAEHMUA
06pa3oBaTeNbHOro npowecca no AUcUunanHe, NpeacTasneH B Tabnuuel?.

Tabnuua 12 - CoctaB MaTepuanbHO-TEXHUYECKON 6a3bl

No HavmeHOBaHMe COCTaBHOW 4acTu Homep ayautopuu
n/n mMaTepunanbHO-TEXHNYECKOI 6asbl (npn HeobxoAMMOCTH)

1 MynbTuMeaniiHas NeKuMoHHas ayanTopus

2 CneuunanusnpoBaHHasa nabopatopumsa «MaTtepuanoBegeHune un 14-03 actenno
TEXHO/I0TMA KOHCTPYKLMOHHOIO MaTepunanos»

10. OueHOYHble cpeacTBa 4NA NPOBeAEHUS NPOMEXYTOUYHOW aTTecTayum
10.1. CocTaB OUEHOYHbIX CPeACTBANA MNPOBEAEHMA MNPOMEXYTOYHOM aTTecTauum
obyyaloLwmMxca No AMCLUMNANHe NpuBeaeH B Tabnuue 13.

Bua npoMexKyTo4HOW aTTecTayuu lMepeyeHb OLLEHOYHOI CpefcTB
JK3ameH Cnuncok BOMPOCOB K 3K3aMeHY;


http://lib.aanet.ru/

| DK3aMeHaLMOHHbIE OUJIETBI,

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YypPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH OOyYaroIIMMHUCS MPUMEHSeTCs S-0ajuibHasi IIKajia OLEHKH COPMHPOBAHHOCTU
KOMIIETEHIIN, KOTOpasi mpuBereHa B Tabmuue 14. B Teuenne cemecTpa MOXKET MCIOIB30BATHCS
100-6amnpHast  mKama ~ MOAYJIBbHO-PEHTHHIOBOM  CHCTEMBI ~ YHHBEPCHTETa,  IpaBHIia
HCIIOJIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmmua 14 —Kpurepun oneHku ypoBHs ¢QOPMUPOBAHHOCTH KOMIIETEHIIHI

OLieHKa KOMITETEHIMN

Xapaxrepuctuka chopMUPOBAHHBIX KOMIIETEHLIUI
5-0ajuibHAas 1IKaja P P (bopmup H

— obyuaromuiics TiyOOKO W BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTHYHO, ITOCIEA0BATENBHO U IPAMOTHO €r0 H3JIaraeT;

— ONUpasCb HAa 3HAHHWS OCHOBHOM W JIOMOJHUTEIBHON JIMUTEPATYpBI,

«OTJINYHO» g

«GAITEHOY TECHO IPUBS3bIBAET YCBOEHHBIE Hay4YHbIE MOJOXKEHUS C MPAKTUIECKON
NeSITeIbHOCTBIO HalpaBJIeHUS,
— yMeno 0OOCHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HUACH,
— nenaeT BbIBOABI U 00O0IIEHUS,
— cBOOOIHO BJIQICET CHCTEMOH CIIELMAIU3UPOBAHHBIX ITOHSITHH.
— oby4aromuiicst TBEpAO YCBOUI IMPOTPAMMHBIN MaTepHal, IPaMOTHO H
M0 CyLIeCTBY M3JlaraeT €ro, ONUpasiCb HAa 3HAaHWS OCHOBHOM
JIUTEPaTyphL;

«<OpOmo» — He JIONYCKaeT CylLleCTBEHHbIX HETOUHOCTEH; 3

GAUTEHOY — YBA3BIBAET YCBOEHHbIE 3HAHUS C NPAKTHUYECKON JesATeIbHOCTHIO
HalpaBJlieHus,;
— apryMEeHTUPYeT Hay4Hble MOJOKEHU;
— nenaeTr BbIBOABI U 00OOIIEHUS,
— BJIaJIe€T CUCTEMOM CclielUaJIu3uPOBaHHbIX OHSTUH.
— obydaromuiicss yCBOMJI TOJBKO OCHOBHOH NMPOrPaMMHBIA MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONMpasCh Ha 3HAHUS TOJBKO OCHOBHOHN
JIUTEPaTYphL;

«YTORTETROpUTEIHHOY | JOMYyCKaeT HECYLECTBEHHbIE OITUOKH U HETOUHOCTH, 3
GAUTEHOY — UCTIBITHIBAET 3aTPYAHEHMs] B MPAKTUUYECKOM IPUMEHEHUM 3HaHUN

HaTPaBJICHUS,
— cabo apryMeHTHPYeT HAYYHBIE TTOJIOKEHUS,

— 3aTpyAHsIeTCs B GOPMYTUPOBAHUH BBIBOAOB U 000OIIEHUIH,

— YACTUYHO BJIAAEET CUCTEMOH CIEeLMAIN3UPOBAHHBIX MOHITHH.

— oOy4arouuiics He YCBOWJI 3HAYUTEIbHOH YacTH MPOrPaAaMMHOIO
Marepuana;

— IOTMyCKaeT  CylIeCTBEHHble  OMHOKM U HETOYHOCTH  TMPHU
paccMoTpeHnH podjieM B KOHKPETHOM HaIrpaBJIeHUH;

— WCIIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MIPUMEHEHUN 3HAHUIA,

— He MOYET apryMEHTHPOBATh HAyYHbIE MOJOKEHHSI,

— "He GopMyIHpyeT BBIBOIOB U 00OOIIESHHIA.

KHEYOOBJICTBOPUTEIIBHO»
KHE 3a4YTCHO»

10.3. Tunosble KOHTPOJIBHBIC 3aJaHNS WU UHBIE MATEPUAJIBL.
Bomnpocs! (3agaun) ni1st 5Kk3aMeHa npencTaBieHsl B Tadnmue 15.

Tabmuua 15 — Borpocs! (3agaun) st 3K3aMeHa

Ko
Ne ii/m [Tepedenb BOnpoCOB (3a71a4) AN SK3aMEeHa A
UHANKATOpa
1 3aBUCUMOCTb CBOMCTB MaTepHuanoB oT cTpyKTyphl. Kpucrannuueckue u | OIIK-1.Y.5

aMop(HbIE MaTEePHUAJIBI.




2 Knaccnpukauus neekToB CTpOSHHS KPUCTAUINISCKUX MATEPUAIIOB U
VX BJMSTHUE HA CBOMCTBA MaTEPHUAJIOB.
3 3aBUCUMOCTb CBOMCTB MaTepHaliOB OT THIA CBSI3U MEKIY YaCTULIAMU B
KPUCTAJLIE.
4 Bnusinue ¢azoBoro cocrasa CIJIaBOB Ha UX CBOICTBA
5 DHepreTuyecKkue yCIOBHsI U 3Talbl KPUCTAJUIM3ALMH CIIJIABOB
6 JlmarpaMma COCTOSIHHSI IBYXKOMITOHEHTHBIX CITJIABOB, 00pa3yroImux OIIK-5.Y.1
MEXaHUYECKHE CMECU U3 YUCTHIX KOMIIOHEHTOB.
7 JlnarpamMma COCTOSIHUSI IByXKOMIIOHEHTHBIX C HEOTPAaHUYEHHOU
PaCcTBOPUMOCTBI) KOMITIOHEHTOB.
8 JlnarpamMma COCTOSIHUS IBYXKOMIIOHEHTHBIX CIIJIABOB, KOMIIOHEHTBI
KOTOPBIX OTPAHUYEHO PACTBOPUMBI B TBEPAOM COCTOSTHUH U O0pPa3yroT
3BTEKTHUKY
9 XapakTepUCTUKA CTPYKTYPBbI U CBOHCTB NOJIMMEPOB
10 XapakTepUCTHUKA CTPYKTYPBI U CBOMCTB CTEKJIA U KEPAMUKU
11 OCHOBHbIE CBOMCTBA MPOBOJHUKOBBIX MaTepHajoB
12 3aBUCUMOCTD YJIE€IbHOIO COMPOTUBJIEHUS] METAIIJIOB U CILUIaBOB OT OIIK-5.Y.2
TeMIiepaTypsl 1 asoBoro cocrasa
13 Knaccndukauus npoBOJHIKOBBIX MAaTEPHAJIOB
14 YcnoBus CBEPXIPOBOISLIETO COCTOSIHUS U XapaKTePUCTUKA
CBEPXIPOBOJHUKOB.
15 IIpoBOAMMOCTD MONYIPOBOIHUKOB. 3aBUCUMOCTD YAEIbHON
MIPOBOJUMOCTH OT TEMIIEPATYPBHL.
16 SBneHue GoTonpoBOIUMOCTH B MOJIYIPOBOTHUKAX. OIIK-5.B.1
17 KoHTakTHBIE SIBJICHUS HA FPAHULIE MPUMECHBIX MOJyITPOBOAHUKOB, p-TI e
NEPEXO.
18 Knaccndukanys noaynpoBOJHUKOBBIX MATEPHAJIOB.
19 Buap! nongsipusatun qU3JIEKTPUKOB, AUSJIEKTPUYECKAst IPOHULIAEMOCTD.
20 JIMBIeKTprUdecKre OTEpH M BUBI TPOOOs TUJIEKTPHUKOB.
21 XapakTepuUCTHUKA U CBOMCTBA W30OJSIIUOHHBIX MATEPUAJIOB.
22 XapakTepUCTUKA U CBOWCTBA CETHETORJIEKTPUKOB.
23 I1b€303I€KTPUKH, X CBOWCTBA U NPUMEHEHHE.
24 MarsuTHbI€ CBOMCTBA MaTEPUAIOB. XapaKTEpPUCTHKA MATEPUATIOB C OIIK-5B2
YIOPSIAOYEHHON MATHUTHON CTPYKTYPOM.
25 Knaccudukanus u CBOHCTBA MATHUTOMSITKUX MAaTEPHAJIOB.
26 Knaccndukauus u cBOHCTBA MATHUTOTBEPABIX MATEPUATIOB
27 Knaccndukauys u cBOHCTBA KOHCTPYKLIMOHHBIX MaTEPHAJIOB.
28 OueHka KOHCTPYKLIMOHHON MPOYHOCTH MaTepHala Npy CTaTHYECKUX
Harpy3kax. OIIK-7.3.2
28 Metoasl NOBBIIIEHUST KOHCTPYKLIUOHHOM MPOYHOCTH MaTepuaia npu
CTATUYECKUX HArpy3Kax
29 CBolicTBa KOMIO3UIIMOHHBIX KOHCTPYKLIHOHHBIX MaTEPUAJIOB
30 OcobOEHHOCTH CTPYKTYPHI U CBOWCTB HAHOPA3MEPHBIX MATEPHAJIOB.
Bomnpocs! (3agaun) nost 3auera / nud@. 3avera npencrasieHsl B Tadnuue 16.
Tabmua 16 — Bonpocs! (3amaun) mist 3adera / nudd. 3adera
Kon

Ne ii/m ITepedens BompocoB (3amayv) mst 3aueta / qud . 3auera

WHJUKATOpa




| VY4eOHBIM MIAHOM HE TPEAYCMOTPEHO |

Ilepeuenp TeM i1 KypCOBOTO TMPOEKTUPOBAHUS/BBIMOJHEHHS KypCOBOH paboThI
npeacTaBiieHbl B Ta0mie 17.
Tabmmua 17 — Ilepeuerp TeM UIst KyPCOBOTO NPOESKTHPOBAHMUS/BBITIOIHEHHS KYPCOBOM PabOTHI

No 11/ [IpumepHBIi epeyeHb TEM I KyPCOBOTO MPOSKTHPOBAHUS/BBITOTHEHHS
B KypCOBOH paboThI

VY4eOHBIM IIJIAHOM HE IPEAYCMOTPEHO

Bompocel nnig  mpoBeA€HUsT NPOMEXKYTOUHOW aTTeCTalud B BUAE TECTUPOBAHUSA
npeacTaBiieHbl B Ta0mie 18.

Tabmmua 18 — [IpuMepHbIii mepeueHb BONPOCOB IJIsl TECTOB

Kon

Ne n/mt IIpumepHBI epeueHb BOIPOCOB sl TECTOB
WHUKATOpa

IlepeueHp TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYArOIIMXCsl 3a04HOU (POPMBI
oOyueHus1, mpeacTaByeHbl B Ta0muie 19.

Tabmuma 19 — IlepeyeHp KOHTPOJIBHBIX padOT

Ne i/ ITepedeHb KOHTPOJIBHBIX pabOT

He npeaycmotpeno

10.4. Meronuueckue  MaTepHUabl, ONpeNeNAINME  OPOUEAypPel  OLECHUBAHUA
WHAWKATOPOB, XapaKTEPU3YIOIUX JTarbl (HOPMUPOBAHMS KOMIIETCHLIUM, CONEPKATCS B
JIOKAJbHBIX HOpPMAaTUBHBIX aktax [YAIl, permaMeHTHpYIOIIUX TOPANOK H MPOLEIypy
MPOBEACHUS TEKYIIEro KOHTPOJIST YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTaluy 00yYaroImuxcst
I'VAIL

11. Meronuueckue yKka3aHus 1J1s1 OOyUYarOIIMXCs 0 OCBOSHHUIO JUCIIUATIIHHBI

[enbro MUCUUITIUHBI SIBJISIETCS — MOJyYeHUE CTYACHTaMH HEOOXOIUMBIX 3HAHUH, YMEHUN
U HaBBIKOB B OOJIACTH CO3aHUs TOIEPKUBAIOIIEH 00pa3oBaTENbHON Cpenbl MpernogaBaHUs
WHXKEHEePHBIX  auciuiinH.  OOydaromuMcss TNPEeNoCTaBIsSIETCS BO3MOMKHOCTD — Pa3BUTh U
MPOAEMOHCTPUPOBATh HABBIKM B  00JacTH, CBA3aHHOW C TIOJYYEHHEM CTyIEeHTaMHu
TEOPETUYECKUX 3HAHUM M TMPAKTUYECKUX HABBIKOB MO MAaTEPHANOBEACHUIO, MaTepHuaiam,
MPUMEHSIEMbIM B KOHCTPYKLHUSAX YCTPOMCTB, METOJAM M CPEACTBaM KOHTPOJII U HCCIEIOBAHUSA
HX XaPaKTEPUCTHK.

11.1. Meronuyeckne yKaszaHust il  OOyYarOIIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTtepuaa.

OcCHOBHOE Ha3HA4Y€HHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
ryOoKoe W siICHOe W3JIokKeHHe y4eOHOoro marepuwana. Ha3sHadyeHwe COBPEeMEHHOW JIEKIUU B
paMKax AUCIUILUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OOPMALMIO MO T€ME, & B OCBOSHUU
(dbyHIaMeHTaIbHBIX TpoOJieM AUCHHUIUIMHBL, METONOB HAyYHOTO TMO3HAHUS, HOBEHIINX
JNOCTUKEHUI HAy4HOU MBICTH. B yueOHOM mpolecce JeKIUsl BBITOJIHSIET METONOJIOTHYECKYIO,
OpPTaHM3AIMOHHYI0 ¥ UH(POPMAIMOHHYIO (YHKIWHU. JIeKuusi pacKpbiBaeT MOHSITHIHBIN ammapar
KOHKPETHON o0iacTu 3HaHusA, €€ mpoOJieMbl, MaeT IENbHOE MPEACTABIICHUE O IUCIUILINHE,
MOKa3bIBAE€T B3AaUMOCBS3b C IPYTUMHU AUCLIUILTMHAMHU.

[MnaHupyemble pe3yJIbTaThl IPH OCBOCHUN O0YYAIOLITUMUCS JIEKIIMOHHOTO MaTepHaa;

— TMOJIyYeHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBSA3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpPEAEIAETCs LeIeBON YCTAHOBKOM K Ka)KJ0M KOHKPETHOH TEME,

— TOJy4YeHHe OMbITAa TBOPUYECKOU pabOThI COBMECTHO C MPETOaBaTEeIeM,




— pasBuTHe MNPO(EeCCHOHANBHO-NEIOBBIX ~ KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJTbHOTO TBOPYECKOTO MBIIIICHHSI.

— TOsIBIEHUE HEOOXOAMMOro HHTEepeca, HeOOXOIUMOTO JIJIsl CAMOCTOSTELHOM PadoTHT,

— TONy4YeHHe 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€ WX PA3BUTHUS Ha OJIMKAMIIUE TOJBI,

— HAy4HThCS MeTOAWYecKH oOpadaTbiBaTh MaTepuaj (BBIACNSATH TJIABHBIE MBICIH W
MOJIOXKEHUsSI, TPUXOAWTh K KOHKPETHBIM BBbIBOAAM, TIOBTOPSITh HMX B  Pa3IMYHBIX
bopmyaHpoBKax),

—  TONy4YeHHe TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSITH.

JlexuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCS JEMOHCTpauued CclaigoB U
UCTIOJIb30BAHUEM PA3JaTOYHOTO.

CTpykTypa NpeaocTaBiaeHus JIEKIIMOHHOIO MaTEpHaa;

- TeMaTUYeCKHe JIEKLUU IO pa3eniaM Kypca,

- I€MOHCTpAaLus CJIai/IOB;
- KOHTPOJIbHBIE BOIPOCHI K pas3zenaM Kypca.

Jlek1IMOHHBIE MaTepHANIbl UMEIOTCS B M3JaHHOM BHJE, B BUIE JIEKTPOHHBIX PECYPCOB
oubymorexu ['VAIL

11.2. Meronuyeckne yka3aHus Ui OOYHYAIOIIMXCSl 1O BBIMOJHEHHIO JaOOPaTOPHBIX
pador.

B xone BemonHeHus nadopatopHbIx pabor ofyuarommiics MOJDKeH yriyOuTb H
3aKpENMUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBIIAQJICTh COBPEMEHHOH METONMKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBUU C KBIM(HUKALMOHHONW XapaKTEPUCTHKONW OOyHaroLIerocs.
Bemmonaenne mabopaTopHBIX pabOT COCTOMT W3 3KCIEPHUMEHTAIbHO-TNPAKTHYECKON, PacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIbHBIX MEPOIPUSATUI.

BeinmonHeHne mabopaTopHbIX padoT 00y4arOIUMCS SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3yUYeHHs] JUCLUUIUIMHBL, OINpenessseMOil y4eOHbIM IUTAHOM, M OTHOCHTCS K CpPEICTBaM,
o0ecreunBaOLINM PEIIeHHIE CIEAYIONIINX OCHOBHBIX 33/1a4 00YyJaroIerocs:

— npuoOpeTeHHne HaBBIKOB HCCJIECJOBAHMS IPOLIECCOB, SIBJIGHUH W  OOBEKTOB,
M3y4YaeMbIX B paMKaxX JaHHOW IHCLIUILIHHBI,

— 3aKpeIuUIeHHe, Pa3BUTHE U JETATU3ALMs TEOPETHUYECKHX 3HAHWH, MOJIYYEHHBIX Ha
JEKIHSAX,

— MOJlyYeHHe HOBOH MH(OPMALINH 1O N3y4aeMOH TUCLUTUINHE;

— nmnpuoOpeTeHne  HaBBIKOB  CaMOCTOSTENBHOH  padoThl ¢ JabOpaTopHBIM
obopynoBaHueM u MpudOpamu.

3ananue u TpeGOBaHMUs K MPOBEACHUIO JIA00PATOPHLIX PadboT
JlabopatopHbie pabOTBI  BBIOJNHSIOTCS B JIADOPATOPUM  MaTEPUANIOBENEHUS HA

71a00PaTOPHBIX YCTAHOBKAX C 3aMOJHEHUEM MPOTOKOJIA U3MEPEHUH.

CrpykTypa 1 dopma oTuera 0 J1a00paTopHoi paboTe

OTtuer mo naboparopHoii paboTe BKIIIOUAET 0Os3aTeNbHbIC MYHKTHI, MPEACTABICHHbIC B
METOOUYCCKUX YKasaHI/IﬂX.

Tpeboanust kK 0QOPMIIEHHIO OTYETA O JIAOOPATOPHOM padoTe

Tpebosanust kK 0HOPMIIEHUIO OTYETA MPEACTABIIEHBI B METOIUYECKUX YKA3AHHSIX

MeTtoanueckue yKa3aHusl M31aHbl B BU/IE HJIEKTPOHHBIX pecypcos Oudmmorexu ['Y AIT

11.3. Meronuyeckne yka3aHus il OOYYarOLIUXCs TIO MPOXOXKACHUIO CAMOCTOSTEIbHON
paboThI



B xonme BBIMOMHEHHsST CAMOCTOSTENbHONW padoThl, OOYYArOIUNCS BBIMONHAET padoTy MO
3aJaHUI0 U MIPU METOIUYECKOM PYKOBOJACTBE INPETOAaBaTest, HO 0e3 ero HemocpeaCTBEHHOTO
yUaCTHS.

B mpoliecce BBITIONHEHUST CAMOCTOATEIbHON PpaboOThI, y oOyuaromerocs: GopMupyercs
resnecooOpasHoe MIIaHUPOBaHUE PadoUuero BPEMEHH, KOTOPOE TO3BOJSIET MM Pa3BUBATb YMEHUS
U HAaBBIKM B YCBOGHHH U CHUCTEMATH3ALMH NPHOOpPETAeMbIX 3HAHWH, O0ECIeYrBaeT BBICOKUI
YPOBEHb YCHEBAEMOCTH B TMepUOn OOyHYEHHUs, INOMOTaeT IOJYYUTh HABBIKM IOBBIIIEHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeTonuuecKuMi ~ MaTepuaiaMi,  HANpaBJSIOUIMMH  CAMOCTOATENBHYIO  paboTy
00y4arImuXcs SABISIFOTCS y4eOHO-METOUUECKUN MaTepral 1o JUCIHUIUINHE,

11.4. Meronuueckue yKa3aHusi i OOYYAIOUIMXCS [0 TMPOXOXKICHUIO TEKYIIero
KOHTPOJIS YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCHEBAEMOCTH NPENyCMAaTPUBAET KOHTPOJb KaydeCTBAa 3HAHUU
00y4arImuXcs, OCYLIECTBISIEMOIO B TEUEHHE CEMECTpa C LEJbI0 OLCHMBAHUS XOIa OCBOCHUS
IVCLUTUTHHBL.

[Ipyn mpoBeneHUH TEKYIIEero KOHTPOJA YCIIEBAEMOCTH HCIIONB3YIOTCS KOHTPOJBHBIE
TECTOBBIE BOIIPOCHI, MPEICTABJICHHBIE B METOAMYECKIX YKA3aHUSAX MO MPOXOKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH. Pe3yNbTaThl TEKyIIEero KOHTPOJISI OLEHUBAIOTCS U YUUTBIBAIOTCS TPU
MPOBENEHUH MTPOMEKYTOUHOHN aTTECTALHH.

11.5. Meronuyeckne ykazaHus Uil OOYHArOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOYHON
aTTeCTalLUu.

IIpomexxyTounass  arrecrauusi  OOy4YarOIIMXCsl  MPEOyCMaTPUBAET  OLICHUBAHHE
MPOMEKYTOYHBIX U OKOHYATENBbHBIX PE3yJIbTATOB O0YYEHHUS MO AUCLUIUINHE BKJIOYAET B ceOs
Ox3aMeH. OJK3aMeH MPOBOAUTCS B MEPUOJ OSK3aMEHALMOHHOM CECCUU M 3aBepIUaeTCs
aTTECTALMOHHOU OLICHKOH «OTJINYHOY, «XOpoLoy, «YAOBJIETBOPUTEIBLHOY,
«HEYJOBJIETBOPUTEILHOY.



Jluct BHECEHUS I3MEHEHUH B padouyro MporpamMmy JUCLUTLTAHBI
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