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Annoranus

Hucuunnuna «MatepuanoBeqeHHE)» BXOIUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHUsl — MPOrpaMMy CIEIHATUTETa MO HAMPABICHUIO MOJATOTOBKH/ CHEIHAIBLHOCTH
24.05.06 «CucreMbl yIpaBJeHHUs JIETaTeIbHBIMU ammaparamu» HampaBiaeHHoCcTH «[Ipubopsl
CHCTEM YIpPaBJICHH JE€TAaTeNbHBIX anmnapatoBy. ucuuminna peanusyercs kadenpoit «Ne23».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHMUA,
METO/Ibl MATEMaTUYECKOT0 aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIICIOBaHMS JUIs PELICHUS WH)KEHEPHBIX 3a/1a4 MPO(ECCHOHATBHON AEATEIIbHOCTI

[IK-8 «CrocobeH mpenacTaBisTh pe3yJibTaThl HCCICAOBAaHHN B (GOpPME OTYETOB,
pedeparoB, 0030pOB, MyOIUKAIHA, JOKIAIO0B U 3asIBOK HAa U300PETECHUS

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYr BOIPOCOB, CBS3aHHBIX C IOJYYCHHEM
CTYJEHTAMH TEOPETUYECKUX 3HAHUH M MPAKTUYECKUX HABBIKOB [0 MaTEpUAIIOBEICHMUIO,
MaTepuaiaM, MPUMEHSIeMbIM B KOHCTPYKIUSX YCTPOMCTB, METO/aM U CpPEICTBaM KOHTPOJIA U
MCCJIEIOBAHMSI UX XapaKTEPUCTUK.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro mporiecca: JISKIHH, 1a00paTopHbIe paboThI, CAMOCTOSITENIbHAS paboTa.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
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 npenogaBaHus TUCITUTITUHBI
[lenpro  mpemnomaBaHus AUCHHUILIMHBI «MaTtepuanoBeneHue» sBIseTcs (GopMupoBaHUE
0a30BOIi OCHOBBI KOHCTPYKTOPCKO-TEXHOJOTUYECKON MOATOTOBKH CIEIUAINCTOB, CIOCOOHBIX K
MPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTUYECKON M HAy4YHO-UCCIIEI0BATEIbCKON NESITEIbHOCTH B
00J1acTH CUCTEM YIIPABIICHUS JICTATEIbHBIX alapaToB.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTatamMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymma) Konx n HaumeHnoBaHue Kon n HanMeHOBaHME HHIUKATOPA
KOMIIETEHITUN KOMIIETEHITUN IOCTIDKEHUS KOMIIETEHIINHU
OIIK-1 Cnocoben OIIK-1.3.1 31aTh pa3nesnsl
MPUMCHSITh MaTEeMaTHYECKHUX M €CTECTBEHHBIX HayK (B
€CTECTBEHHOHAYYHbIC | TOM YHCIIEe OOIIEMHKEHEPHOT O OJI0KA),
¥ OOIICHH)KEHEPHBIE | HEOOXOIUMBIC JJIST OCBOCHHUS
3HAHMS, METOIBI po¢eCCHOHANIBHBIX TUCIUILIAH U
MaTEMATHYECKOTO peIICHUS MHKCHEPHBIX 3a/1a4 B
aHaan3a u PO eCCUOHAIBHON JEATETHLHOCTH, a TAKKE
O6menpodeccruoHanbHbIE
MOJICTTUPOBAHUS, METOIbI MATEMATUYECKOI0 aHaIN3a,
KOMIIETEHIUH
TEOPETHYECKOTO 1 MOJCIIUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAJILHOTO | SKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS
HUCCIIeA0BaHUS I OIIK-1.VY.1 ymeTs npuMeHsTh 3HaHUS B
perieHus 0071aCTH MaTEMAaTHYECKUX U €CTECTBEHHBIX
WH)KEHEPHBIX 3aJ1a4 HayK (B TOM YHUCIJIE€ OOIIEHHKEHEPHOTO
npodeccuoHanbHOM | 0JI0Ka) 7S pelIeHHs MPAKTUYECKUX 3a/1a4
EeITEIbHOCTH B po(heCcCHOHANILHO IeSATENbHOCTH
ITK-8 Criocoben
MIPEJICTaBIISITh
€3yIbTaThl
pesy, . I1K-8.B.1 BiameTs HaBBIKAMH 0000IIEHNS,
HCCIIEN0BaHUI B
[Tpodeccuonanbuble (bopMe OTICTOB (GOopMyIHUPOBAHUS U U3IIOKEHUS
KOMITETEHIIUU p ’ pE3yNbTaTOB HAYYHO-HCCIEI0BATEIbCKUX U
pedeparoB, 0630poB,
. OTIBITHO-KOHCTPYKTOPCKHUX PaboT
myOJTuKaIui,
JIOKJIaJ0B U 3asIBOK
Ha U300peTeHUS

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunimHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIONUX AUCIUILINH:

— «BBenenue B HanpaBIEHUEY,

— «Du3ukKay,

—  «XuMHUs»

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYEHHWE, TaK M MOTYT HCIIOJIb30BAaThCS MPU H3YYEHHH KOHCTPYKTOPCKO-
TEXHOJOTUYECKHUX AUCIUILIINH MPOPECCHOHATBHOTO KA.

3. O0BeM u TpyI0EeMKOCTb TUCITUTLIUHBI




JlanHpie 00 obmemM o0beMe AUCHUILUIMHBL, TPYIOEMKOCTH OTAEIBHBIX BHJIIOB Y4EOHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu 8 8
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmoamenvHnas paboma, Bcero (4ac) 12 12
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
DK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nenpl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHEL (uac) (qac) (49ac) (qac) (qac)

Cemectp 3

Paznen 1. Knaccudukaiys 31eKTpoTeXHUIECKUX
MaTepHaJIoB

2 1

Paznen 2.0cHOBBI MaTepraioBeICHUS.

Tema 2.1 Kpucrannnueckue CTpyKTypbl M UX
CBOMCTBA.

Tema 2.2 JleeKTbl KPUCTAIIMUECKUX CTPYKTYp U
UX BIIMSIHUE Ha CBOMCTBA

Tewma 2.3 Ipoueccel quddys3un.

Paznen 3. .CBOMCTBAa METAJIJIOB | CIJIABOB
Tewma 3.1 ®a30BbIi COCTAB CIJIABOB

Tema 3.2 Tunossle AuarpaMMsl pazoBOro
COCTaBa CIUIaBOB

Tema 3.3 Tepmudeckast 00pab0oTKa METaIOB U
CILJIAaBOB




Paznen 4. CBoiicTBa HEMETAIUNTHYCCKUX
MaTepHuaoB

Tewma 4.1 IlmacTMaccel M BX CBOMCTBA
Tema 4.2 Ctekita 1 UX CBOICTBa

Tema 4.3 CoctaB u CBOMCTBA KEPAMUKHU

Paznen 5. DileKTpUUECKHE CBOMCTBA MaTEpUAJIOB
Tema 5.1 30HHas CTpyKTypa TBEpJOTO Tela
Tema 5.2 DneKTpOnpOBOIHOCTH MATEPUATIOB

1.5

Paznen 6 IIpoBoiHMKOBBIE MaTEpHUAIIbI

Tema 6.1 3aBUCHUMOCTD yJI€IBHOIO
COTPOTUBIICHUS METAJIJIOB U CIUIABOB OT
TEMIEPATYPHI B JeEKTOB CTPYKTYPHI

Tewma 6.2 Knaccudukanus mpoBOTHUKOBBIX
MaTepHaioB 1O 00JACTH UX MPUMEHEHHS B
JIEKTPOTEXHUKE

Tema 6.3 CBepX1IpOBOJAHUKH. XapaKTEPUCTUKU U
00JacTh MPUMEHEHHS

Pazpen 7. JIusnekrpuyeckue MaTeprasl
Tema 7.1 Honspuzamus 1u>I€KTPUKOB B
ANEKTPUYECKOM IT0JIE

Tema 7.2 N30041IMOHHBIE MaTEpUAIIBI U
KOHJICHCATOPHBIC JUAICKTPUKU

Tema 7.3 AKTUBHBIC TUDJICKTPUKH.
Knaccugukanus u 061acTh IpUMEHEHUS

Paznen 8. [ToaynpoBOAHUKOBBIE MaTepUAIbI
Tema 8.1 CoOCTBEHHBIE U TPUMECHBIC
MOJIYITPOBOTHUKH

Tema 8.2 KoHTaKkTHbIC ABJICHUS HA TPAHULIE
MOJIYITPOBOTHUKOB Pa3HOM MPOBOAMMOCTH

Tema 8,3 BrnusiHue BHemHUX (pakTopoB HaA
MPOBOJIUMOCTH TTOTYITPOBOTHUKOB.

Tema 8.4 TexHOIOTHUECKHE ACTIEKTHI MOTYyYEHUS
MOJIYITPOBOTHUKOBBIX MaTEPHAIIOB

Paznen 9 MaruutHbele MaTepHasl

Tema 9.1 IIpouecc HamMarHn4YMBaHUs U
napaMeTpbl MAarHUTHBIX CBOMCTB MaTepHaioB
Tema 9.2 MarHuToMsrKue MaTepuabl U 001acTh
UX IPUMEHEHUS

Tema 9.3 MaruuToTBep/ple MaTepuaibl U 00J1acTh
UX IPUMEHEHUS

Pa3nen 10 KoHcTpykiMOHHBIE MaTEpHab

Tema 10.1 Mexanndyeckue, TEXHOJIOTHYCCKUE U
IKCILTyaTal[MOHHBIE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepuasoB

Tema 10.2 Knmaccudukaryst KOHCTPYKIIMOHHBIX
MaTepUasoB M0 COCTaBYy U CTPYKType

1.5

Paznen 11 OcobenHOCTH CBOMCTB HAHOPa3MEPHBIX
Y HAHOCTPYKTYPHBIX MaTEPHAIIOB

HUroro B cemectpe:

34

17

12

Hroro

34

17

12




HpaKTI/I‘-IGCKaSI NOoATOTOBKA  3aKJIOYacTCd B  HCHOCPCACTBCHHOM  BBIIIOJIHCHUU

00yJaronuMHUCs

ONpeAeNeHHbIX  TPYIOBBIX  (QYHKIMH,  CBSI3aHHBIX C  Oyxaymei

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIUKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

K.ﬂaccmbmcaunn JICEKTPOTCXHUIECCKUX MaTEPHAJIOB.
OcHoBHBIC MaTCpurajibl SJICKTPOMCXAHUYCCKOI'O O60pyl[OBaHI/I$I n Hux

CBOMCTBA. TexHomornueckue MaTepuaibl, IIPUMEHsIEMbIE B
TEXHOJOTMYECKUX IIpoleccax IPOMU3BOJACTBA 3JIEKTPOMEXAHUUECKUX
n3nenuil.  KOHCTpYKLMOHHBIE MaTepuajibl: MeTalllbl M CIUIABbI,
IUIaCTMAcChl, CTEK/Ia, KepaMuKa, Kiew. BceromorarenbHble MaTepUallbl
i obecrieyeHUsT  HEOOXOMUMBIX  YCIOBUM  NpU  IPOBEAECHUM
TEXHOJIOTUYECKUX ONeparmi.

OcHOBBI MaTepHAaIOBedeHHUS.

CrtpoeHre MeTalIOB W CIUIABOB, OCHOBHBIC (PU3UYECKHE CBOICTBa
KPUCTAJUIMYECKON  CTPYKTYpbl. THIIBI KPUCTALTMYECKUX  PEIICTOK.
[Monmmkpucrammaeckue u MOHOKPHCTAJUTUICCKHEC CTPYKTYPBHI.
[Tomumopdu3M W aHU3OTPOIUS KPUCTAUIMYECKHX CTPYKTYp. edektsr
KPUCTAJUTMYECKON CTPYKTYphI, MX BIUSHUE Ha CBOWCTBA MAaTEPHAJIOB.
[Ipouecce nuddysuu.

CBoiicTBa MeTaJUIOB U CILUIABOB.

dopmMupoBaHUE CTPYKTYPbl METAJJIOB U CIJIAaBOB MPH KPUCTAJUIM3AIHH.
[Monmumopdusie  npeBpamienusi. CtpoeHue cruiaBoB.  Jlmarpammebl
COCTOSIHMS ~ CHCT€M  CIUJIaBOB C  TOJHOM U OTpaHHYEHHOU
PaCTBOPUMOCTSIMH B TBEPIOM COCTOSIHHH.

Hasnauenue, cymHOCTh M  XapaKTEPUCTHUKA OMNEPALUNA TEPMUUYECKOM
obpabotku. Tepmuueckas  o6paboTka cramu.  OcoOeHHOCTH
TEPMHUYECKON 0O0pabOTKH LBETHBIX METAIJIOB U CIuiaBoB. ObecrieyeHue
3aJTaHHBIX MEXaHWYECKUX H  TEXHOJOTHYECKHX CBOWCTB TIpH
TEPMHUUYECKOI 00paboTKe.

Hasnauenue, cymHocTs XapaKTepUCTHKA OMepanuil XUMHKO-

TepMuueckoil 00paboTku. OOecrieueHne 3alaHHBIX MEXaHHYECKUX H
TEXHOJOTHYECKHUX CBOMCTB MPU XUMUKO-TEPMUYECKOH 00paboTKe

CBoiicTBa HEMETAIHYECKHX MATEPHAJIOB.

Knaccupukanus mnonumepoB. TepmoIiacTUYHBIE TMOJUMEPHl U HX
cBoiicTBa.  TepMOpeakTHMBHBIE  IOJIMMEpPBl M HX  CBOMCTBa.
Komno3zunmonnsle miactMmaccel. HamonmHuTenu mjgacTMmacc, cCOCTaB H
TOIOJIOTHSI.

Knaccudpukanus crekon 1o  CTEKI000pa3yrolieMy XHUMHUYECKOMY
coequHeHnto. CocTaB M CBOMCTBA OKCHIHBIX CTEKOJ. MeTobl
MMOBEPXHOCTHOH W OOBEeMHON Moaudukanuu cTtekos. CHTAIBI U WX
CBOMCTBA.

Kepamuka, xumuueckuii u (a3oBblii coctaB. Omnepanuu KepaMUYecKou
TexHosoru. CBOMCTBa U 006J1aCTh MPUMEHEHHSI KepAMUYECKUX U3/EITHi




Mexanuyeckue CBOMCTBA KOHCTPYKIIMOHHBIX MaTepHaioB.
Knaccudukanus v BUIBI MCTBITAHUA JIJIS OMPEACTICHUS MEXaHUYECKUX
CBOWCTB.

XapakTepucTUKa OCHOBHBIX TEXHOJIOTMYECKUX METOJO0B 00paboTKU
ANEKTPOTEXHUYECKUX u KOHCTPYKIIHOHHBIX MaTepUaoB.

TexHoJOrn4ecKre CBOMCTBA MaTCpHraioB.

DJIeKTPUYECKHE CBOIICTBA MAaTEPUAJIOB

OCHOBHbBIE MOHSTHS U 3JEMEHTHI 30HHOH TEOpUH. 30HHBIE CTPYKTYpPBI
METAJJIOB, JAMSJIEKTPUKOB U  MOJYHIPOBOJHUKOB. XapaKTepUCTHKA
JNEKTPUYECKUX  CBOMCTB  MPOBOJHUKOB,  IOJYIPOBOJHUKOB  H
JTUAJIEKTPUKOB.

VYaenbHas sJieKTpUueckas MPoBOAUMOCTh KoOHIEHTpanusi HocuTesei
3apsaa B INPOBOJHUKAX W IMOJTYHNPOBOJHUKAX. HOI[BI/DKHOCTB HOCHTENICH
3apsija, 3aBUCUMOCTh OT CTPYKTYPbI U TEMIIEPATYPHI.

IIpoBOAHUKOBBIC MATEPHAJIBI

XapakTepucTruKa CBOMCTB IIPOBOJHUKOB M MX 3aBUCUMOCTb OT BHEIIHUX
ycioBuil. IIpoBOJHMKOBBIE MaTepualbl C BBICOKOW IIPOBOAMMOCTBIO.
[Mpuron n ux knaccupukanus. TpeOoBaHus K MarepuajiaM IPHUIIOEB.
Marepuansl 1J1 pa3IMuHOrO BU1a KOHTaKTOB.

Marepuansl ¢ OONBIIMM YACTHHBIM CONPOTHBICHHEM, pPE3UCTHUBHBIE
MaTEpHAJIBL.

SIBnenue cBepxnpoBoAUMOCTH. CBEpXIPOBOASIINE METAUIbl U CIUIABHI.
CaepxnpoBoasias KepamMHKa.

JAudekTpruyecKue MaTepHuadbl.

[TonApuzanus OTUAIIEKTPUKOB B 3JIEKTPUUECKOM Ioj€. J(uanekTpuyeckue
IIOTEPU M DJIEKTPUYECKAas IPOYHOCTh AMDIEKTPUKOB. MexaHudeckue,
TEpMUYECKHE U (PU3NKO-XMMHUYECKHE CBOMCTBA JUIEKTPUKOB.
I"a3000pa3Hbie JUDIIEKTPUKHU. Kunkue JUDJIEKTPUKH.
ONeKTpOU30JALMOHHbIE  InacTMaccel.  [lonmmepsl,  mosyuyaemsle
MOJIMMEPU3ALMEN U TIOJIMKOHICHCALUEH.

AKTHUBHBIE JMDIEKTPUKU. XapaKTEPUCTHKA CETHETODJIEKTPUKOB MU
IIbE303JIEKTPHUKOB.

CaoiicTBa 1 007aCTh MPUMEHEHHUS PE3UHBL. TE€XHOJIOTMYECKHE MPOLECCHI

n3rotoBieHus crekya. CBoiicTBa M 00JacThb NPUMEHEHHUS KEpPaMHKH.
Cmrona u cntofsiHble MaTepuansl. JIaky, amanu, KoMIayHabl U KIIEH.

IlorynpoBOIHUKOBBIE MATEPHAJIBI.

Knaccudukanms MTOJTYITPOBOTHUKOB. DNeKTPONPOBOTHOCTh
MOJIYIIPOBOJIHUKOB M €€ 3aBHUCHMOCTh OT pPa3jH4YHbIX (PaKTOPOB.
DOTONPOBOAUMOCTD MOJYIPOBOJIHUKOB. TEPMOIIEKTPUUECKUE SBJIECHUS
B MOJIYIPOBOTHUKAX. l'anpBaHOMarHuTHBIC s hekTh B
MOJTYTTPOBOTHUKAX.

XapakTepuCTUKa  MPOCTBHIX  MOJYIPOBOJAHUKOB.  TEXHOJIOTrHYECKUe
omepary TMOTYYeHHUS MOHOKPUCTALTUYECKUX MOIYIPOBOTHUKOBBIX
MatepuanoB. Du3nUeckre METOAbl OUYUCTKH MOJTYIPOBOJHUKOBBIX
MaTepuanoB. XapaKTepUCTHKAa M CBOWCTBA OCHOBHBIX OHMHApHBIX
MOJIYIIPOBOIHUKOBBIX ~COeAMHEHMA. TBepaple pacTBOPhl HAa OCHOBE
IMPOCTHIX IMOJIYITPOBOAHUKOB U XUMHWYCCKUX COG)II/IHeHI/II\/'I.

MarHuTHbIe MaTepHAaJIbI
SBnenuss  ¢eppomarHetTusmMa U (eppumarHerusma. OOpazoBaHue

JIOMEHHOM CTPYKTYPEI B (I)GppOMaTHCTI/IKaX. HpOLICCC HaMarom4uBaHUA




BO BHEIIHEM MarHuTHOM Iojie. fIBiaeHue rucrepesuca. llapamerpsl
MarHUTHBIX CBOWCTB MarepuanioB. Kiaccudukaius MarHUTOMSITKHAX
MaTepuaos, o0nactb IIPUMEHEHUS. HuskogactoTHbIE u
BBICOKOYACTOTHBIE MarHUTOMSTKHE MaTtepuaibl — (heppuTsl. AMOpQHBIE
MarHuTOMSITKHE MaTepHuaiibl. MarHUTOTBEpIbIE MaTepuaibl — HCTOUHUKHU
MOCTOSIHHOTO MAarHUTHOro moisd. TpeOoBaHMe K MapameTpaM H
3aBUCHUMOCTh OT COCTaBa U CTPYKTyphl. Tepmuueckas o0paboTka
MAarHUTOMSTKAX U MarHUTOTBEPBIX MAaTEPUAIIOB.

10 KoHcTpyKIMOHHBIE MaTepHAJIbI.

Ha3znauenme u  ocHOBHble  TpeOOBaHMSA,  MpPEOBSBISIEMBbIE K
KOHCTPYKLMOHHBIM  ME€TaJulaM M  CIUIaBaM, MCIOJIb3YEMbIM B
3JIEKTPOMEXAHUYECKUX U3JCIIUSX.

CocTaB, OCHOBHBIE MAapKM M COCTOSHUE IIOCTaBKH YIVIEPOJUCTBIX U
JETUPOBAHHBIX cTajei. HazHaueHue u ycioBus BEIOOpa OCHOBHBIX MapoK
CTaJIeH JJI U3JEIHNA HEKTPOMEXAHUKH.

XapakTepucTUKa U CBOMCTBA LBETHBIX MeTaJUIOB U cruiaBoB. Cocras,
OCHOBHBIE MapKU U COCTOSIHUE ITOCTABKHU.

CroiikocTb MaTepuajioB K DJIEKTPOXUMHYECKOM M K XHUMHUYECKOU
KOppo3uu. MeTo/ bl OBBIIEHNS KOPPO3UOHHOM CTOMKOCTH M 3aILUTHI OT
Koppo3uu. JKaponpoyHOCTh U METOJIbI €€ MOBBIIIEHUS. XJIaJ0CTOUKOCTh
MaTepuanoB. BnusHue paamanMoHHOro oOiyuyeHHs Ha  (U3HKO-
MEXaHNYECKHE CBOWCTBA MaTEPHUAIIOB.

XapakTepUCTUKa U CBOMCTBA CIUIABOB ¢ OCOOBIMU TEIUIOBBIMHU CBOMCTBA-
MH: CIUIaBBl C MHHHMQJIBHO  BO3MOXKHBIMH  TEMIIEPaTypHBIMHU
KO3 ppuureHTaMu JVMHEWHOTO pacIIupeHus u 3a/laHHBIMU
TEMIIepaTypHbIMU K03 pHiineHTaMu JIMHEHHOTO pacIIupeHusl.

CmnaBel ¢ ocoObiMu  ynpyrumu  cBoiictBamu. CTpykTypa, (GHU3UKO-
MEXaHNYECKHE CBOKCTBA CILIABOB.

KOHCTpyKIIMOHHBIE  IUIACTUKM W KOMIIO3MLIMOHHBIE  MaTepHallbl,
HCIIOJIb3YEMBIE B DJIEKTPOMEXAHUKE.

OcHOBHBIE TpeOOBaHUS, NpEABABISAEMble K IUIACTUYECKHUM MaccaM.
Bunpl, XapakTepuUCTMKM M MapKd KOHCTPYKLIHOHHBIX IUIACTUKOB
UCTOJIb3yEMBIX B MU3JENUAX MPUOOPOCTPOCHHUS.

Ha3znauenue, XapaKTepUCTUKA u 00J1acTh IPUMEHEHUS
KOMITO3UIITMOHHBIX MaTE€PUAJIOB.

11 Oco0eHHOCTH CBOWCTB HAHOPa3MEepPHbIX M HAHOCTPYKTYPHBIX
MaTepUAJIOB.

Metoast MOJIYYCHHUA HAHOCTPYKTYPHBIX MCTAJNIMUYCCKHUX  CIIJIAaBOB.
Bausiaue pa3Mmepa KPpHUCTATIINYECKOT'O 3€pHa Ha (I)I/I3I/I‘-ICCKI/IG,
MCEXaHHYCCKHEC u TEXHOJIOTHYCCKHE CBOMCTBa CIIJIaBOB.
HaHOCTPYKTypHBIe KOMITO3UINUOHHBIC MaTCPpUAJIbI.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl IPaKTHYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOM |pa3nena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, | AUCIUI

(gac) JIMHBI




VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IIPUBEACHBI B Ta0MIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
lf/fn HamvenoBarue 1a6opaTopHbIX paGoT prﬂ?:;g““” “ﬁj;:gf;;‘ﬁ“ I;iﬁf;;‘
(dac) JIMHBI
Cemectp 3

1 | UccnenoBanue CBOMCTB MPOBOASIIINX 2 1 6
CIIJIABOB

2 | UccnemoBanue CBOMCTB U30JISIIMOHHBIX 2 1 7
MaTepHAaJIOB

3 | UccnenoBanue npsMoro U 00OpaTHOro 2 1 7
nbe303¢hekra

4 | UccnenoBanue CBOWMCTB MOIYIPOBOIHUKOBBIX 4 1 8
MaTEpHUaJIOB

5 | HUccienoBanue CBOMCTB MAarHUTOMSATKUX 2 1 9
MaTEpHUaJIOB

6 | MccienmoBanue CBOMCTB MAarHUTOTBEPABIX 2 1 9
MaTEpHUaJIOB

7 | UccrnenoBanue TBEPAOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Bcero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 3,
Bun camocrositensHOl paboThI
yac qac

1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania
4 4

qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
Howmarmraee 3amganue (/13)




Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
arrectaruu (I1A)

4 4

Bcero:

12 12

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00yYaroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKNE MaTepHalbl Ui CaMOCTOSITEIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIN

Mudp/
URL anpec

bubnuorpaduueckas ccplika

KomuectBo

HK3EMILISIPOB
B OMOJIOTEKE

(kpome
AIIEKTPOHHBIX
IK3EMILISIPOB)

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYAIT)

MartepuasnoBeaeHue 1
MaTepHaJIbl JIEKTPOHHON
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : KOHCHEKT Jiekmumii / M.
A. Ilnotsuckas [u ap.] ; C.-
[Terep6. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHUS. - 2-€ U3/I.,

JIOTL. - DJIEKTPOH. TEKCTOBBIE JIaH.

- CIIo. : U3n-Bo I'YAIL 2017. -
271 c.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYAIT)

MarepuanoseeHue u
MaTepuaibl IEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecype] : yuebHOe mocodue / M.
A. IInorsHckas [u ap.] ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
TekcToBble AaH. - CII6. : U3n-Bo
I'VAII, 2018. - 301 c.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(T'YAII)

DNEeKTPOTEXHUUYECKHE
MaTepuaibl (MAarHUTHBIC
Martepuaibl) . [ DIeKTPOHHBIN
pecypc] : ydeOHO-METOAMUYECKOe
nocobue / M. A. TInotsauckas [u
ap.] ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TPHOOPOCTPOCHHSI. -
DJEeKTPOH. TEKCTOBBIE JIaH. -
Canxr-Ilerepoypr : [6. u.], 2020.
-59¢

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&ltemid=418
(TYAIT)

DNEeKTPOTEXHUIECKUE
MaTepHuasbl (TOITYIPOBOJHUKH) !
[ DnexTpoHHBIH pecypc] :




y4e0HO-MeTOuYecKoe mocooue /
M. A. Ilnotrsauckas [u ap.] ; C.-
[TeTepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH.
TEKCTOBBIC JaH. - CaHKT-
ITerepOypr : [6. u.], 2020. - 54 ¢

http://lib.aanet.ru/ jirbis2/index.php? y4eOHO-MeToJuecKoe mocoodue /
option=com_irbis&view =irbis&Iltemid=418 | M. A. Ilnorsuckas [u ap.] ; C.-

(TYATI)

DNEeKTPOTEXHUYECKUE
MaTtepuaisl (IPOBOJHUKH) : [
DIIEKTPOHHBIN pecypc] :

[TetepO. roc. yH-T adpOKOCM.
pUOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBbIE JaH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 41 c.

https://znanium.com/catalog/product/2095059

HasbizioB, C. B.
MartepuanoBeaeHue u
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX
MaTepuaiosB : yueOHoe mocodue /
C. B. laBeiios, P. A. bornmanos.
- Mockaa ; Bonoraa : Mudpa-
WNuxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -

TexcT : 3JeKTPOHHBIN

https://znanium.com/catalog/product/1854593

Jpo6osg, A. B.
DNEKTPOTEXHUYECKUE
MaTepuansl : yueOHoe mocobue /
A. B. Ipo6os, H. 1O. Epmioga. -
2-e u3 1., cTep. - Munck : PUIIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - TekcT :

3JIEKTPOHHBIN

7. Hepequb QJICKTPOHHBIX 06p330BaTeJ'IBHBIX peCypCoB

MH(}OpPMaLIMOHHO-TEIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuenn

SJICKTPOHHBIX O6pa3OBaTeJ'ILHBIX peCypcoB I/IH(i)OpMaLII/IOHHO'

TeJIeKOMMYHHKaHI/IOHHOfl CEeTn «I/IHTepHeT», H€06XOI[I/IMBIX JIA  OCBOCHUSA AUCIHMIIINHBI

npuBeseH B Tabmuie 9.
[lepeueHs AIEKTPOHHBIX 00pa30BATENBHBIX PECYpCOB HWHGOPMAIMOHHO-

Tabmuma 9 —

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

URL anpec

HanmenoBanue

http://lib.aanet.ru/

Hoctyn B OBC «Jlanp» ocymectsisierca no gorosopy Ne 27, Ne28 ot
27.01.2021

Hoctyn B ObC «ZNANIUM» ocymectBasercs o gorosopy Ne 071 ot
24.02.2021

Jlocryn B DBC «FOPAWTY ocymecTsisercs mo gorosopy Ne 070 ot

24.02.2021

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mpOrpaMMHOr0 0OECHEeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCHUILINHE.



http://lib.aanet.ru/

[TepeueHsb UCTIOIB3YEMOTO MIPOTPAMMHOTO OOeCTIeueHus peicTaBieH B Tabumuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS

2 | CnenmanusupoBaHHas 1aboparopus «MarepraaoBeeHHE U 14-03 I'acremio
TEXHOJIOTUsl KOHCTPYKIIMOHHBIX MaTepUaIOB)

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIllu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[UH
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS MPOMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O00YyJaloUIMMHCS TPUMEHSETCS 5-0ayuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIA
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThHAd IKama PaKTep bopmrp HH

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCJIE0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OIIMpasACb Ha 3HaHUA OCHOBHOH M )IOHOHHHTCHBHOﬁ JIMTCPATYPBhI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C HpaKTquCKOfI

«OTJIMYHO»
(Ga4YTCHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

JESITEIIbHOCTHIO HAIPABIICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMbIC UM H/JICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOJIHO BIIaJICET CUCTEMOM CIIeUaTN3UPOBAHHBIX TTOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMeHTHPYET HayYHbIE MTOJIOKEHUS;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU NPOOJIEM B KOHKPETHOM HalPaBJICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3amaun) nmst sk3amMeHa mpeIcTaBlieHbl B Tadmie 15.

Tabnuma 15 — Borpocs! (3agaun) 1j1s IK3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa

1 ChopmynupyiiTe 3aBUCUMOCTh CBOMCTB MaTepUaJIOB OT OIIK-1.V¥.1
CTPYKTYpBI

2 [lepeuncnure cBoicTBa KPUCTAUIMUECKUX U aMOP(HBIX [IK-8.B.1
MaTEpHAJIOB.

3 [lepeuncnure ne@eKThl CTPOECHUS KPUCTAIUTMUECKUX OIIK-1.V.1
MaTEpUAJIOB

4 Onenure BnusiHUE 1€(PEKTOB KPUCTAITNYECKUX MaTepUaIOB [IK-8.B.1
Ha UX CBOMCTBA

5 Ilepeunciute BUABI CBA3U MEXAY YaCTULAMU B OIIK-1.3.1
KPUCTANIMYECKUX MaTepuanax

6 OueHuTe BIMSIHNME BUJA CBSI3U HA CBOKMCTBA MAaTEPUAIIOB TIK-8.B.1

7 Ompenenure 1o auarpamme (ha3oBbIA COCTaB CIJIABOB 1O OIIK-1.V¥.1
3aJJTaHHOMY XHUMHUYECKOMY COCTaBY

8 Kaxk BnusieT nmepeoxnaxaeHue paciiaBa Ha ero (ha3oBoe [IK-8.B.1
COCTOSTHUE

9 Ilepeuncnure ocHOBHBIE cBOMCTBA oprannyeckux nonumepos | OIIK-1.V.1




10 [TpruymHa XpyMKOTO pa3pymIeHUs CTEKOJI U METOIbI OIIK-1.V¥.1
YIIPOYHEHHUS

11 CBOIiCTBa ¥ MPUMEHECHHE KEPAMUKH I1K-8.B.1

12 OneHuTe 3aBUCUMOCTD YJI€IBHOIO JIEKTPUYECKOIO OIIK-1.V.1
COIIPOTHBJIEHUS] METAJIJIOB U CIIJIABOB OT COCTAaBa U CTPYKTYPhI

13 Bb160p MaTepuaioB s 2JIEKTPUUYECKUX KOHTAKTOB OIIK-1.V.1

14 Bb100p pe3uCTUBHBIX CIUIABOB M IPUMEPHI IPUMEHEHUS

15 VYcnoBust CBEpXMIPOBOISAIIETO MEPEX01a U CBOWCTBA OIIK-1.3.1
CBEPXIPOBOJHHUKOB

16 [Tepeunciure cBOWcTBa M 001aCTh TPUMEHEHUS OIIK-1.V¥.1
CBEPXIPOBOIHHUKOB

17 OueHuTe CBOMCTBA MOTYNPOBOIHUKOB U MEPEUUCIIUTE OIIK-1.V.1
MPOCTHIE MOJTYITPOBOIHUKU

18 OueHuTe BIUSIHUE JOHOPHOW U aKIEITOPHOM IMTPUMECH Ha OIIK-1.V.1
CBOMCTBA ITOJIYITPOBOTHUKOB

19 Haszosure napamerpsl, onpenensronme CBOMCTBa OIIK-1.3.1
MOJTYITPOBOTHUKOB B 3aBHCHUMOCTH OT O0JIACTH UX
IPUMEHEHMSI

20 OOBsicHUTE sBICHHE (DOTOMPOBOTUMOCTH [IK-8.B.1
MIOJIYITPOBOJIHUKOBBIX MaTEpUaAJIOB

21 [lepeuncnure AUAIEKTPUUECKUE MaTEpUaibl U 001aCTH UX [IK-8.B.1
IPUMEHEHHMSI

22 OneHuTe CBOMCTBA IUANEKTPUKOB JUISl U30JISIIIUU OIIK-1.3.1

23 [Iepeuncinre qUINEKTPUIECKUE MAaTEPUAIIBI C AKTUBHBIMU OIIK-1.3.1
CBOMCTBaMHM U 00JIACTH UX MPUMEHEHHUSI

24 HazoBwure deppoMarHuTHbIC MaTepHUaIbl H OOBSICHUTE X OIIK-1.3.1
CBOMCTBA

25 Br16epute Marepuain [uisi MarHUTOIPOBOA, IPUBEANUTE I1K-8.B.1
000CHOBaHHE BBIOOpA

26 OreHKa KOHCTPYKIIMOHHOM MPOYHOCTH MaTEPHAIIOB MPH IK-8.B.1
CTaTUYECKUX U AMHAMUYECKUX Harpyskax

27 Bri6epute Bua TepMuueckoit 00pabOTKH CIJIaBOB ISt [IK-8.B.1
o0ecreyeHrs napaMeTpoB MPOYHOCTH

28 [lepeuncnure cruiaBbl C BBICOKOM YAEIbHOM MPOYHOCTHIO. OIIK-1.3.1
JlaiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY

29 CpaBHUTE 0COOCHHOCTH CTPYKTYPHI i CBOHCTBA CILIABOB U IK-8.B.1
KOMIIO3UIIMOHHBIX MaTepUaAJIOB

30 Onenute cBOMCTBAa HAHOCTPYKTYPHBIX MaTEPHAJIOB B OIIK-1.V.1
CpaBHEHHH C MaKpOPa3MEPHBIMU CTPYKTYPaMH

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera Koz
UHIMKaTopa

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOrO NPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

KypcoBOil pabOThI




‘ Y4eOHBIM MJIaHOM HE IPEYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa

1 CtpyKTypa JanbHEro nopsjaka XapakTepHa JJisi KpUCTAUIMYECKUX WUITH OIIK-1.3.1
aMOp(HBIX MaTepHaIoB?

2 3aBHCUMOCTbH CBOMCTB KpHCTaslla OT HalpaBJIEHUs HA3bIBACTCH. ... .. OIIK-1.3.1

3 Ha xaxue cBoiicTBa MaTepHaioB BIUSIOT Je(EKThl KPHUCTAIITNYECKOM OIIK-1.V.1
CTPYKTYPBbI?

4 Kak Biausier ckopocTh OXJIaXACHUS paciliaBa Ha pa3mMep OIIK-1.V.1
KPUCTAJJINYECKOTO 3epHa?

5 OO6nagaroT M HEOTPAHUYCHHON PACTBOPUMOCTHIO TBEP/IBIE PACTBOPHI IIK-8.B.1
BHEJIpeHUs?

6 Kaxkue criaBbl KpUCTaIUTU3YIOTCSI H30TEPMHUYECKH ? OIIK-1.3.1

7 MeHBIIUM 3JIEKTPHYECKUM COIPOTHUBICHHEM 00JIaAal0T YHCTHIC [IK-8.B.1
METaJIIbl WJIM TBEPbIE PACTBOPHI HA UX OCHOBE?

8 [Ipu kakux BO3/IEHCTBUSAX HAPYIIAETCS] CBEPXIPOBOJIAIIEE COCTOSHUE? [1K-8.B.1

9 Haszosure noHOpHBIE TpUMeECH Il KPEMHHUS OIIK-1.3.1

10 Uewm onpenensieTcsi GOTOUYBCTBUTEIBHOCTD MOJIYITPOBOJIHUKA. OIlK-1.3.1

11 KonmuecTBeHHas O11eHKa OTHOCUTENBHOM JUAIEKTPUUECKOMN [IK-8.B.1
MIPOHHUIIAEMOCTH AUDIIEKTPUKOB

12 JUig KakuxX JUAJIEKTPUKOB XapaKTepHa CaMOIIPOU3BOJIbHAS OIIK-1.3.1
MOJIIPU30BAHHOCTH?

13 Kakue marepuaiibl 00J1aar0T HAaHOOJIBITUM 3HAYCHHEM MarHUTHON OIIK-1.3.1
BOCHIPUUMYHUBOCTH?

14 Ha3oBute CTpyKTypHO-HE3aBUCHMBIE MArHUTHBIE XapaKTEPUCTUKH OIIK-1.3.1
(dheppoMarHeTuKoB

15 C Kkako# 1eIbI0 TPOU3BOIUTCS OTXKUT METAJJIOB U CIIJIABOB? OIIK-1.V¥.1

16 Kakwue cBolicTBa MaTepuanoB U3MEHSIOTCS MPU IEPEXOIE K OIIK-1.V.1
HAaHOCTPYKTYPHBIM MaTepuaiaM.

17 CtpyKTypa JaJbHEro MOpsAIKa XapaKTepHa sl KpUCTAJUIMYECKUX UITU OIIK-1.V.1
amop(HbIX MaTepuaIoB?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLENyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0o KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI




11.1. Meroauueckue yKa3aHus JUIsI OOYYAIOUIMXCS 10 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTHIKEHUH HaydyHOW MBICITU. B ydeOHOM mporiecce JEKIUs BBITOIHSAECT METOM0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIINHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIGKIIMOHHOTO MaTepHraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IIPEIOJIaBATEIIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— TOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3JIMUYHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAMMBIX TEPMUHOB U MOHATHUH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepualla IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuana:

- TEMaTUYECKHE JIEKLIMU 110 pa3zesiaM Kypca;

- IEMOHCTpauus CJIaiiI0B;

- KOHTPOJIbHBIE BOMIPOCHI K pa3zeiiaM Kypca.

JlexumoHHble MaTepHalibl UMEIOTCS B U3JJaHHOM BHJE, B BHUJE 3JEKTPOHHBIX PECYpCOB
6ubmuorexku ['YAIL

11.2. Metoauueckue ykazaHus A OOy4aroIUXCs IO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabor.

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BreinonHenue nabopaToOpHbIX pabOT 00ydaroIUMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 33124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 N3y4aeMOH TUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.



3ananue u TpeOGoBaHMS K IPOBEACHUIO J1a00PATOPHBIX paboOT
JIaGopaTtopHble pabOTHl  BBIOMHSIOTCS B JIAOOPAaTOPUM  MaTepUANIOBENCHHUS Ha

71a00PAaTOPHBIX YCTAHOBKAX C 3aIIOJHEHUEM IIPOTOKOJIA H3MEPEHUH.

CrpykTypa 1 opma oTueTa 0 1a00paTopHOii paboTe

Ot4er mo nabopaTopHOi padoTe BKIIIOYACT 00sA3aTeIbHBIC ITYHKTHI, HPEJCTABICHHBIC B
METOJIUYECKUX YKa3aHUSX.

TpeboBanus kK 0OpPMIICHHIO OTYETA O Ja0OpPaTOPHOM padboTe

TpeboBanus K 0HOPMIICHUIO OTYETA MPEACTABICHBI B METOIMICCKUX YKA3AHUIX

Meroandeckue ykazaHus M3JIaHbl B BUE SJIEKTPOHHBIX pecypcoB oubmmoteku ['Y Al

TUTyNbHBIN THUCT OTYETA JOJDKEH COOTBETCTBOBATH MIA0JIOHY, TPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymentaruu I'Y AIT https://quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHUHU C
I'OCT 7.32-2017. TpeGoBaHusi puUBEJEHB B CEKTOpEe HOpMaTUBHOW JokyMeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl ohopMIIeHHSI CIIMCKAa MCTOYHHKOB
NPUBEJICHBI B CEKTOpE HOpMaTHBHOM JokyMmeHTanmu ['Y ATl https://guap.ru/regdocs/docs/uch

11.3. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PabOTy O
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEMNOJABaTeINIsl, HO 0€3 ero HernocpeACTBCHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTCs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYEHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

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

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

B TedyeHne ceMecTphl CTYIECHTHI:

- 3aIMIIAI0T JJabopaTopHbIe paboThI (/ 11IT);

- BBIMOJIHAIOT TECTUPOBAHMSI [0 MaTepuaiaM Jiekuuu B cpene LMS

11.5. Metoauyeckue ykazaHus Jjisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOTHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamsi  OOyJarOmUXcsi — MPEAyCMaTpuBaeT  OICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OOYy4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

9K3aMeH — (popma OIEHKH 3HAHWM, MOTYYEHHBIX OOYYAIOIIUMCS B TMPOIECCE M3YUCHHUS
BCEU JMCIUIUITMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TPUMEHSIThH
UX U1 pelIeHus MPaKTUYECKUX 3aJady. OK3aMEH, KakK IMpaBWjo, MPOBOAMUTCS B MEPHOJ


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

HK3aMEHALIMOHHOW CECCHM M 3aBEpLIACTCA ATTECTALMOHHON OLEHKON «OTIMYHOY», «XOPOIIO»,
«YAOBIETBOPUTENBHOY, «HEYIOBIECTBOPUTEIHHO.

B teuenune cemectpa CTyAeHTY HEOOX0UMO c1aTh He MeHee 50% nabopaTopHbIX padoT,
BBINIOJIHUTh TE€CTUpOBaHUs B cperne LMS He Huxke oueHkH "ynoBieTBOpuUTENbHO". B ciyuae
HEBBIINOJIHEHUH BBIIIEHU3JI0)KEHHOT 0, CTYJIEHT, IIPU YCIEIIHOM MPOXO0XKIEHUU MPOMEKYTOUHON
aTTectauuu B (hopMe IK3aMeHa, He MOXKET MOJIyYUTh aTTECTAIMOHHYIO OIICHKY BbIIIE "XOpomIo".
CucreMa OLIEHOK IIPU [TPOBEJECHUH TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluU
OCYIIIECTBIISICTCS B COOTBETCTBUHU C PYKOBOJSIIMM JOKyMeHTOM opranuzanuu PO I'VAIL
CMK 3.76 «IlonoxxeHue o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTALIUU
CTYJEHTOB U aCIIUPAHTOB, 00YYAIOIINXCS IO 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO
obpaszoBanus B 'YAIl» https://docs.quap.ru/quap/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.

kadempoit




