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AHHOTaUA

HucuuiuimHa «MarepuanoBeieHne» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakanaBpuaTa [0 HANpPaBICHUIO IMOATOTOBKM/ CHELMAIbHOCTH
24.03.02 «Cucrembl ympaBieHHs IBM)KEHHEM W HaBHUTalMs» HarpaBieHHOCTH «lIpubopsl u
CHUCTEMBbl OpHMEHTAllMM, CTaOMIM3alMM M HaBUrauuwy». JlucuuiuinHa peanusyercs Kadeapoit
«Ne23».

JlucuuiuinHa HaueseHa Ha (G OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIIMIA:

OIIK-1 «Cnoco0eH NpUMEHATh €CTECTBEHHOHAY4YHBIE M OOIIEHH)KEHEPHBIC 3HAHUS,
METO/Ibl MaTEMaTHUECKOTO aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIbHOIO
UCCIIEIOBAaHMS B TPO(PECCUOHATILHOMN IEATEIIEHOCTI

CopepxaHue IUCHMIUIMHBI OXBAThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C IOJy4YEHHEM
CTYJEHTaMH TEOPETUYECKUX 3HAHUW U MPAKTUYECKUX HABBIKOB II0 MaTEpUAJIOBEJIECHUIO,
MarepHuaiaM, IPUMEHSIEMbIM B KOHCTPYKIMSIX YCTPOMCTB, METOJAM U CPEICTBaM KOHTPOJIS U
UCCJIEIOBAHMSI UX XapaKTEPUCTHUK.

[IpenoraBanre IUCHMIUIMHBI IpeIycMaTpUBaeT cleAylomue (OopMbl OpraHU3alUu
y4eOHOTr0 IpoIiecca: JIEKIUH, JIabopaTopHbie paboThI, CAaMOCTOsITEIbHAs padoTa.

IIporpaMMoil TUCHMILIMHBI IMPEIyCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBisfeT 3 3ayeTHbIX eaumHuis, 108
4acoB.

SI3pIK 00y4EHUS 110 TUCHMITIIMHE KPYCCKUHN »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Ilenpto mpenogaBaHus TUCHUILIMHBI «MaTepuaioBeneHue» sBIsSeTcs (GOPMHPOBAHUE
0a30BOI OCHOBBI KOHCTPYKTOPCKO-TEXHOJOTUIECKON MOATOTOBKH CIEIUAIUCTOB, CIIOCOOHBIX K
MIPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTUYECKONH U HAyYHO-UCCIICIOBATEIbCKON JIEITEIbHOCTH B
00J1aCTH CHUCTEM YIIPABJICHUS JBUKCHHEM U HABUTAIIUU.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS O JUCIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIME WM WX 9acTsaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHKECHUS TIPUBEJCHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
IIPUMEHSITh

OIIK-1.3.1 ob61amaeT MaTeMaTHYCCKUMH,
OOIICMH)KCHEPHBIMU 3HAHUSMHU B 00J1aCTH
CCTCCTBCHHOHaquBIX nu O6HICI/IH)K€HCPHI)IX

CCTCCTBCHHOHAYYHBIC
u O6H.I€I/IH)KeHepHBIe
3HaHHUA, MCTO/bI

JTUCIUTLIAH
MaTeMaTHYECKOTO
O61enpodeccuonanbHble AHANNEA 1 OIIK-1.Y.1 ymeTb npuMeHsTh 3HaHUS B
KOMIIETEHITHH 00JacTi eCTeCTBEHHOHAYYHBIX U
MOJIeJIUPOBAHUS,
00IIeNHKEHEPHBIX JUCIUTUINH
TEOPETUYECKOTO H
OIIK-1.B.1 uMeeT HaBBIKH TEOPETUYECKOTO
HKCIEPUMEHTAIBHOTO
M SKCIIEPHUMEHTAIILHOTO UCCIIEIOBAHUS B
UCCIIC/IOBAaHHS B .
. | mpodeccruoHambHOMN 1EATENbHOCTH
npodeccuoHaNbHOM
JIeSITeTIbHOCTH

2. Mecrto nucuumminHb B cTpykType OI1

JucuumirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIICTYIOIUX TUCIHILINH:

— «BBenenue B HanpaBieHUE»,

— «Du3uKay,

— «Xumus»

3HaHMs, TOJY4YEHHBbIE INPU M3YYEHUM MaTepuaja JaHHOW AMCLUIUIMHBL, MMEIOT Kak

CaMOCTOATENIbHOE 3HAYEHHE, TaK WU MOTYT HCIIOJIb30BATHCS INPU HW3YYEHUH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX JUCIUIUIMH MPO(PECCHOHATBHOTO LUKJIA.

3. O0beM U TpyJ0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUIINHE (M paclpesielieHue 3TOH TpyA0EeMKOCTH MO ceMecTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIITMHbI

TpynoemMKocTs 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)




U3 nux uacoe npaxmuuecxoﬁ H0020MO6KU

AyoumopHhule 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
Camocmosamenvnasn paboma, cero (dac) 12 12
Buo npomesxcymounoi ammecmayuu’ 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.

OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpepnenenue TpyA0€MKOCTH JTUCHUILIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.

Pa3nensbl, TeMbl AUCHUILTNHBI U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pazgenbl, TeMbI JUCITUTIIMHEI

Jlekun
(dac)

I13 (C3)
(dac)

JIP
(uac)

KIT
(dac)

CPC
(qac)

Cewmectp 3

Paznen 1. Knaccudukarus 3J1eKTpOTEXHUIECKUX
MaTepHaJioB

2

Paznen 2.0cHoOBBI MaTepranoBeICHUS.
Tema 2.1 Kpucrannnueckue CTpyKTypsl U HX
CBOMCTBA.

Tema 2.2 JleeKTbl KpUCTAIUIMYECKUX CTPYKTYp U

X BIMSHHE Ha CBOMCTBA
Tewma 2.3 Tlpoueccsl quddysun.

Paznen 3. .CBOMCTBAa METAJIJIOB U CIJIABOB
Tewma 3.1 ®a30BbIi COCTAB CILUIABOB

Tema 3.2 Tunossle 1uarpaMMbl GazoBOro
COCTaBa CIUIaBOB

Tema 3.3 Tepmudeckasi 00pab0oTKa METANIOB U
CILJIaBOB

Pasznen 4. CBoiicTBa HEMETaNIMUECKUX
MaTepHuaoB

Tema 4.1 ITimacTMacchl 1 UX CBOMCTBA
Tema 4.2 Ctekna 1 UX CBOMCTBA

Tema 4.3 CocTaB H CBOWCTBA KEPAMUKH

Paznen 5. DIIeKTpUYECKHE CBOMCTBA MaTEpUaJIOB
Tema 5.1 30HHas CTpYKTypa TBEPJOTO TeJa
Tema 5.2 DnekTpopoBOJHOCTh MAaTEPHUAJIOB

1.5




Pa3znen 6 [IpoBoaHMKOBBIE MaTepUaIIbI
Tema 6.1 3aBUCUMOCTB yACIBHOTO
COIPOTUBIIEHUS] METAJIJIOB U CIUIABOB OT
TEeMIEPaTyphl U 1e(HEKTOB CTPYKTYPbI
Tema 6.2 Knaccudukanust mpoBOJHHKOBBIX 3 3 1
MaTepuasoB MO 00JIACTH UX MPUMEHEHHUS B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXnpOBOAHUKHU. XapaKTEPUCTUKHU U
00JacTh IPUMEHEHMSI

Paznen 7. usnekTpudeckue MaTeprualbl
Tema 7.1 Ionsgpuzanus AUIEKTPUKOB B
JNEKTPUYECKOM I10J1€

Tema 7.2 M3015111MOHHBIE MaTEpUAIbl U 3 3 1
KOHJICHCATOPHBIE TUAIEKTPUKH

Tema 7.3 AKTUBHBIE IUANEKTPUKH.
Knaccugukanus u o01acte NpuMEHEHUS

Paznen 8. [ToaynpoBogHHKOBBIE MaTepUabl
Tema 8.1 CoOcTBEHHbBIE U IPUMECHBIE
MOJYIPOBOIHUKU

Tewma 8.2 KoHTakTHBIE SIBJIICHUS HA TPAHUIIE
MOJYPOBOIHUKOB Pa3HON MPOBOAUMOCTH 3 4 1
Tema 8,3 Brnusinue BHemHuX (pakTopoB Ha
MPOBOAMMOCTH TIOTYTIPOBOJHUKOB.

Tema 8.4 TexHONOrMUECKHUE ACHIEKTHI TOJIYYEHHUS
HOJIYIIPOBOIHUKOBBIX MaTepHaJIOB

Paznen 9 MaruutHble MaTepHasl

Tema 9.1 IIpouecc HamMarHn4YMBaHUS U
napamMeTpbl MarHUTHBIX CBOWCTB MaTe€pHaIoOB
Tema 9.2 MarHuToMsIrkue MaTepualisl U 00J1acTh 3 4 1
UX IPUMEHEHHS

Tema 9.3 MaruuToTBep/ple MaTepuaibl U 00J1acTh
WX IPUMEHEHHS

Pa3nen 10 KoHcTpykuMoHHBIE MaTepUabl
Tema 10.1 MexaHndyeckue, TEXHOIOTUUCCKUE U
IKCIUTyaTallMOHHBIE CBOMCTBA KOHCTPYKIIMOHHBIX

4 1.5 2

MaTepHajoB
Tema 10.2 Knnaccudukaryst KOHCTPYKIIMOHHBIX
MaTepUasoB [0 COCTaBY U CTPYKTYpe
Paznen 11 OcobeHHOCTH CBOMCTB HAHOPa3MEPHBIX 2 1
Y HAHOCTPYKTYPHBIX MaTepHajIoB
HUroro B cemectpe: 34 17 12

Htoro 34 0 17 0 12

[IpakTiyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCs.  OIpENeNeHHBIX  TPYIOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oy;aymei
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
ConeprxaHue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.




Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep pazaena

Hazsanwne u COACPpIKAaHUE PA3aCIOB U TEM JICKIMOHHBIX 3aHATHI

1

Knaccupurannu 371eKTPOTEXHUYECKUX MATEPHUAJIOB.
OcHOBHBIE MaTepUAIBl JIIEKTPOMEXAHUYECKOTO0 OOOPYIOBaHHS M UX

CBOMCTBA. TexHonmornueckue MaTepuabl, [IPUMEHSIEMbIE B
TEXHOJIOTUYECKUX IpoLeccax IPOU3BOACTBA  3IEKTPOMEXAHUYECKUX
n3nenuil.  KOHCTpYKLMOHHBIE MaTepuaibl: MeTalllbl M CIUIABbI,
IUIaCTMAcChl, CTEK/Ia, KepaMHKa, Kied. BcrmomorarenbHble MaTepuabl
Ui oOecrieueHUs]  HEOOXOOUMBIX  YCJIOBUH  IpU  IPOBEAECHUU
TEXHOJIOTUYECKUX ONeparLi.

OCHOBBI MaTepHAIOBEIEHHUS.

CTpoeHre METalIOB W CIUIABOB, OCHOBHBIC (DM3UYECKUE CBOICTBa
KPUCTAJIUIMYECKOM  CTPYKTYpbl. THIBI KPUCTALIMYECKUX PELIETOK.
[Momukpucrannueckue u MOHOKPHCTAJTTHYECKUE CTPYKTYPBHI.
[Homumopdu3mM U aHU3OTPOIHUS KPUCTAIUIMIECKHX CTPYKTYp. edextsr
KPUCTAJUIMYECKON CTPYKTYphI, UX BJIHMSHHE Ha CBOMCTBa MaTEpUAJIOB.
[Tpoueccer quddy3un.

CBoiicTBa METAJJIOB U CILIABOB.

®opmMupoBaHUE CTPYKTYPbl METAJJIOB U CILIABOB MPH KPUCTAILIM3ALUH.
[Tonumopdusie mnpeBpamenus. CrpoeHue cmiaBoB. Juarpammel
COCTOSHMS  CUCTEM  CIUIaBOB C  IIOJJHOW W OTPAHUYEHHOU
PacTBOPUMOCTSIMU B TBEPAOM COCTOSTHUU.

Ha3nauenue, cymHOCTP M XapaKTEpUCTHUKA OIEpaluidl TEPMUYECKON
obOpaboTku.  Tepmuueckas  oOpaboTKa ctamu.  OcobeHHOCTH
TEPMHUUYECKON 0OpabOTKHM LIBETHBIX METAJJIOB U CIulaBoB. ObecnieueHue
3aJlaHHBIX MEXaHMUYECKUX M  TEXHOJIOTMYECKHX CBOWMCTB IIpU
TEPMHUUYECKOI 00paboTKe.

Haznauenune, cymHocTs H XapaKkTepUCTHKA ONepaluil XUMHUKO-

TepMuueckoil 00paboTku. OOecrieueHHe 3aJaHHBIX MEXaHUYECKUX U
TEXHOJIOTHUYECKUX CBOMCTB MPU XUMHUKO-TEPMUIECKOI 00paboTKe

CBoiicTBa HeMeTaJUINYeCKNX MAaTEePUAJIOB.

Knaccudukanus mnomumepoB. TepMmoriacTUYHbIE TMOJUMEPHl U UX
cBoiictBa.  TepmopeakTHMBHbIE  TOJIMMEPHl W WX  CBOKMCTBA.
Komno3unuonnsle miactmaccsl. HamonHuTenu mniactmacc, COCTaB M
TOTIOJIOTHSL.

Knaccudukanuss cTekon 1Mo  CTEKI000pa3yloleMy  XUMHUYECKOMY
coenuHennro. CocTaB UM CBOMCTBA OKCHUIHBLIX CTEKOI. MeTOoabl
MOBEPXHOCTHON M 00BeMHONW Moaudukanuu crekon. CHTaUIBI U WX
CBOMCTBA.

Kepamuka, xumuueckuii u (a3oBblii coctaB. Omnepanuu KepamMHuecKoit
TexHonoruu. CBoiicTBa U 001acTh MPUMEHEHUS KEPAMUYECKUX U3

MexaHI/I‘-IeCKI/Ie CBOI\/'ICTBa KOHCTPYKI_[I/IOHHBIX MaTepI/IaJ'IOB.
Knaccudukanus v BUIBI MCTBITAHUA NI OMPEACTICHUS MEXaHUYECKUX
CBOMCTB.

XapakTepucTUKa OCHOBHBIX TEXHOJIOTUYECKUX METOJI0OB 00pabOTKU
BHGKTpOTeXHI/I‘-IeCKI/IX n KOHCprKLII/IOHHBIX MaTepI/IaJIOB.

TexHonornueckue cBOMCTBA MaTEPUAIIOB.

JJIeKTPUYECKHE CBOIICTBA MAaTEePUAJIOB




OCHOBHBIE TOHATHS U 3JEMEHThl 30HHOW TEOpPUHU. 30HHBIE CTPYKTYPhI
METaJUIOB, JUAJIEKTPUKOB M  IOJYNPOBOJHUKOB. XapaKTEpPHUCTHKA
BJIEKTPUYECKUX  CBOWCTB  MPOBOJHUKOB,  IOJIYNPOBOJHHKOB W
JUAJIEKTPUKOB.

VYoienbHas 3JIeKTpUYECKas NPOBOAUMOCTh KOHLEHTpanus HOCUTENnen
3aps/a B NPOBOJHUKAX M MOIYNpPOoBOAHMKAX. [IogBMKHOCTE HOCHUTENEH
3apsiaa, 3aBUCUMOCTb OT CTPYKTYPBI U TEMIIEPATYPHI.

IIpoBoHNKOBBIE MaTepHAJIbI

XapakTepuCcTUKa CBOMCTB MPOBOJHUKOB U UX 3aBUCUMOCTh OT BHEUTHHX
ycioBuil. [IpoBOJHHMKOBBIE MaTepuasibl C BBICOKOH IPOBOAMMOCTHIO.
[Mpunon n ux knaccupukanus. TpeGoBaHUs K MarepuajiaMm IPHIIOEB.
Marepuainsl 7151 pa3IMdHOTO BHa KOHTAKTOB.

Marepuansl ¢ OONBIIMM YJENBHBIM CONPOTHBICHHEM, PE3UCTUBHBIC
MaTepUaIbl.

SIBeHue CBEPXMPOBOAMMOCTH. CBEPXIPOBOISIINE METAJUIBI U CILIABHI.
CaepxnpoBojsinasi KepaMuka.

Ju3JiekTpuyecKkne MaTepuaJbl.

[Honspuzauus AUAIEKTPUKOB B AJIEKTPUUECKOM Toiie. [JuanexTpuueckue
IIOTEpU M DJIEKTPUYECKas IMPOYHOCTb TUAIEKTPUKOB. MexaHuyeckue,
TepMHUYECKUEe U PUBNKO-XUMHUYECKHE CBOMCTBA TUAIIEKTPUKOB.
I"a3000pa3Hbie JUDIIEKTPUKU. Kunxue JUDJIEKTPUKU.
DNEeKTpOU30IIUMOHHbBIE  MacTMacchl.  [lonmumepsl,  mosyyaemsbie
MOJINMEPU3aLUEN U MTOJIMKOHAEHCALIUEH.

AKTHUBHBIE JUAJIEKTPUKU. XAapaKTEpUCTUKA CErHETOIJEKTPUKOB U
[IbE302JIEKTPUKOB.

CaoiicTBa 1 001aCTh MPUMEHEHUS PE3UHBI. TeXHOJIOTMUECKHE MPOLECCH

M3rOTOBJICHUS cTekiaa. CBolicTBa M 00JIaCTh MNPUMCHCHUSA KCPAMHUKH.
Cn}oz[a " CIIIOISIHBIC MaTCpUaJIbI. .HaKI/I, OMaJii, KOMIIAYH/bI U KJICH.

I[MonynpoBoAHUKOBBIE MATEPUAJIBI.

Knaccudukanus MOJIyITPOBOJIHUKOB. DIEKTPONPOBOIHOCTh
MOJYTIPOBOJIHUKOB M €€ 3aBHUCHUMOCTh OT pa3IUYHbIX (haKTOPOB.
POTONPOBOAUMOCTD MOIYNPOBOJAHUKOB. TEpPMO3IEKTPUUECKUE SBICHUS
B MOJTYTIPOBOTHUKAX. lanpBaHOMarHuTHHIC b dexTh B
MOJTYTIPOBOIHHUKAX.

XapakTepucThKa TPOCTHIX  TMOJYMPOBOAHUKOB.  TEXHOJIOTHYECKHE
OTepallMi  TIOJYYEHUS] MOHOKPHUCTAJUTMYECKUX TOTYIPOBOIHUKOBBIX
MarepuaioB. @Du3znyeckue METOABl OYUCTKH TIOIYIPOBOTHUKOBBIX
MaTepuaioB. XapakTEPUCTHKAa ¥ CBOMCTBA OCHOBHBIX OWHApHBIX
MOJYNIPOBOJHUKOBBIX CO€IWHEHUU. TBepable pacTBOpPbl Ha OCHOBE
MPOCTHIX MOJYIPOBOJHUKOB U XUMUYECKUX COCTMHEHUH.

MarnuuTHbIe MaTepuaJIbl
SAsnenus ¢eppomarHeTusmMa U (peppumarHetuzma. OOpazoBaHHE

JIOMEHHOH CTPYKTYpHl B (peppomMarnerukax. Ilponecc HaMarHM4YMBaHUS
BO BHEIIHEM MarHUTHOM moJjie. fIBieHue rucrepesuca. Ilapamerpsr
MarHUTHBIX CBOWCTB MarepuasnioB. Kiaccudukaius MarHUTOMSTKHAX
MaTepuaos, o0acTh IIPUMEHEHUS. HuskogactoTHbIE u
BBICOKOYACTOTHBIE MarHUTOMSTKHE MaTepHaibl — (heppuTsl. AMOpQHBIE
MarHuTOMSTKHE MaTepuaiibl. MarHUTOTBEpPIbIE MaTepuaibl — HCTOUHUKHU
MOCTOSIHHOTO MAarHuTHOro moisa. TpeOoBaHue K TmapameTpaMm U




3aBHUCUMOCTh OT COCTaBa M CTPYKTypbl. Tepmuueckas o0OpaboTka
MarHMTOMSTKHUX U MarHUTOTBEP/IbIX MAaTEPUAJIOB.

10 KoHcTpykuuoHHbIe MaTepuabl.

Haznauenne u  ocHOBHBIE  TpeOOBaHUS,  MpEABABIAEMblE K
KOHCTPYKLIMOHHBIM ~ ME€TajylaM UM  CIUlaBaM, MCHOJb3YEMBIM B
3JEKTPOMEXAHUYECKUX U3EIIUSIX.

CocTaB, OCHOBHBIE MapKM M COCTOSIHUE IIOCTaBKH YTJIEPOAMCTBIX H
JIErUpOBaHHbBIX cTajieil. HazHaueHue u ycioBusi BIOOpa OCHOBHBIX MapoK
CTaJIed JJIs U3JENUN AIEKTPOMEXAHUKH.

XapakTepucTuKa M CBOMCTBA IBETHBIX METAJJIOB M ciuiaBoB. CocTas,
OCHOBHBIE MapKU U COCTOSIHUE ITOCTaBKHU.

CTOHKOCTh MaTepuagoB K DJJIEKTPOXMMHYECKOM M K XUMHUYECKOH
KOppo3uu. MeTobl NOBBIIECHUS KOPPO3UOHHOW CTOMKOCTH U 3aILUTHI OT
Koppo3uu. KaponmpouHOCTh U METO/bI €€ MOBBIICHUS. XJIaJOCTOMKOCTh
MaTepuasioB. BnusHHEe paguanMoHHOTO OOMydeHUs Ha  (QU3HKO-
MEXaHWYECKHUE CBOKWCTBA MaTEPUAIIOB.

XapakTepucTUKa M CBOMCTBA CIUIABOB C OCOOBIMHU TEIJIOBHIMU CBOMCTBA-
MU: CIUIaBBl C MHUHHUMQJIbHO  BO3MOXKHBIMH  TEMIIEpaTypHBIMHU
KodppunreHTaMu JUHEWHOTO paciipeHus u 3a/laHHbIMU
TeMIEepaTypHbIMHU K03 PUIIMEeHTaMU JIMHEUHOTO PaCIIMPEHUSI.

CnnaBel ¢ o0coObIMM ynpyrumu cBoicTBamu. CTpykTypa, (pu3MKO-
MEXaHWYECKHUE CBOMCTBA CILIABOB.

KoHcTpyKklIMOHHBIE  MJIACTUKM WU KOMIIO3MLIMOHHBIE — MaTepHallbl,
HCII0JIb3YEMBIE B SJIEKTPOMEXaHUKE.

OcHoBHblE TpeOOBaHUS, NPEIBSABISEMbIE K IUIACTUYECKHMM Maccam.
Buapl, xapakTepUCTMKA M MapKd KOHCTPYKIMOHHBIX IUIACTHKOB
HCIOJIb3YEMBIX B M3EIUSAX MPUOOPOCTPOEHUSI.

Ha3znauenue, XapaKTEepUCTHKA u 00J1acTh IIPUMEHEHHUS
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

11 OcoO0eHHOCTH CBOMCTB HAHOPa3MEPHBIX M HAHOCTPYKTYPHBIX
MaTEepPHAIOB.

Meroasl mONy4YeHUS HAHOCTPYKTYPHBIX METAJUIMYECKHUX  CILJIABOB.
BnusHue pasmepa  KpHCTALIMYECKOTO  3€pHa Ha  (U3UYECKHUE,
MEXaHUYECKHE 51 TEXHOJIOTMYECKUE CBOMCTBA CILIaBOB.
HaHocTpyKkTypHBIE KOMITO3UIIMOHHBIE MAaTEPHAIIBI.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEICHBI B TAOIHUIIE 5.

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

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyloeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

| |

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYIAOEMKOCTh IPUBEACHBI B Ta0IHIIE 6.




Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M X TPYIOEMKOCTh

W3 aux Ne
Ne HaunmenoBanue 1a00patopHbIX paboT TpyROEMKOCTS, | PAKTHUCCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 3

1 | UccnenoBanue CBOMCTB MPOBOASAIINX 2 1 6
CIIABOB

2 | HccnemoBanue CBOMCTB U30JISIIMOHHBIX 2 1 7
MaTepHuasoB

3 | UccnenoBanue mpsiMoro u 0OpaTHOTO 2 1 7
nbe303¢hexra

4 | UccnenoBanue CBOWCTB MOJIYIIPOBOIHUKOBBIX 4 1 8
MaTepHuajoB

5 | HccnemoBaHue CBOMCTB MArHUTOMSTKHX 2 1 9
MaTepHuajoB

6 | MccnenoBanue CBOWCTB MarHUTOTBEPABIX 2 1 9
MaTepHuajoB

7 | UccrnenoBanue TBEPAOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Bcero 17

4.5. KypcoBoe nmpoeKkTHpOBaHHE/ BHIIOIHEHUE KYpCOBOU pabOThHI

VY4eOHbIM [JITaHOM HE HPEAYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXCs

Bunbl camocTosiTenbHON paboThI U €€ TPYJAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Buasl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIeCcKOro MaTepuana
4 4
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimosnnenue pegepata (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU 4 4
atrectrauuu (ITA)
Bcero: 12 12

5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUSI
JUISL CAMOCTOSITENIHON PabOoThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYIIIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHU NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

Mudp/
URL anpec

bubnuorpadudeckas ccpuika

Komuaectso
9K3EMILTSIPOB
B OHOIMOTEKE

(kpome
ANIEKTPOHHBIX
IK3EMILUISIPOB)

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

MarepuanoseneHue u
MaTepHabl 3JIEKTPOHHON
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : KOHCHEKT Jiekuuii / M.
A. [Tnotsackas [u ap.] ; C.-
[TetepO. roc. yH-T adpoKOCM.
npuOOPOCTPOCHUS. - 2-€ U3,
JIOII. - DJIEKTPOH. TEKCTOBBIE JaH.
- CII6. : U3n-Bo I'VAIL 2017. -
271 c.

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

MarepuanoseneHue u
MaTepHaibl JICKTPOHHOM
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : yuebHoe nmocobue / M.
A. ITnorsackas [u ap.] ; C.-
[TetepO. roc. yH-T adpoOKOCM.
MpUOOPOCTPOEHUS. - 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)

DNEeKTPOTEXHUYECKHE
MaTepHasbl (MarHUTHBIC
MaTepuansl) : [ DNEeKTPOHHBIN
pecype] : yueOHO-METOIUYECKOE
noco6ue / M. A. [TnorsHckas [u
ap.] ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [6. u.], 2020.
-59¢

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

DNEeKTPOTEXHUUECKUE
MaTepuaibl (MOTYNPOBOJIHUKHN) :
[ DnexTpoHHBI pecypc] :
y4eOHO-MeToInYecKoe mocodue /
M. A. IInotrsauckas [u gp.] ; C.-
[TetepO. roc. yH-T a3pOKOCM.
MpUOOPOCTPOEHUS. - DIEKTPOH.
TEKCTOBLIE gaH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 54 ¢

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

DIIEKTPOTEXHUYECKHE
MaTepuaisl (IPOBOJHUKH) : [




(TYAI) DNEeKTPOHHBIN pecypc] :
y4eOHO-MeToIuYecKoe mocobue /
M. A. Ilnotrsauckas [u ap.] ; C.-
[TeTepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH.
TEKCTOBBIC JaH. - CaHKT-
[TerepOypr : [0. u.], 2020. - 41 c.

HaBbigoB, C. B.
MarepuanoseneHue u
TEXHOJIOTHS] KOHCTPYKIIMOHHBIX
MaTepHaJoB : yueObHoe rmocoodue /
C. B. JlaBeimoB, P. A. boragaHos.
- Mockga ; Bonorna : Uadpa-
Hnxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TeKCT : 3JIeKTPOHHBIN

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

Hpo6os, A. B.
DJIEKTPOTEXHUYCCKHE
MarepHaisl : yaeoOHoe mocodue /
A. B. JIpo6os, H. 1O. Epmosa. -
2-e u3n., crep. - Munck : PUIIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
3IIEKTPOHHBIN

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

7. TlepedyeHb HIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtn «HTepHEeT»
URL anpec HaumenoBanue

http://lib.aanet.ru/ Hoctyn B OBC «Jlauby» ocymiectisiercst mo goroBopy Ne 27, Ne28 ot
27.01.2021
Hoctyn B ObC «ZNANIUM» ocymiectBasiercs o gorosopy Ne 071 ot
24.02.2021
Jlocryn B DBC «FOPAWIT ocymectisiercs no gorosopy Ne 070 ot
24.02.2021

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYLIECTBICHUU
00pa3oBaTeNLHOTO MpoIlecca MO AUCITUTITHHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHIS

Ne /1t Haunmenosanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITIIHHE



http://lib.aanet.ru/

[lepedens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
tabnuie 11.

Tabnuna 11— [lepeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOW Oa3bl (pu HEOOXOUMOCTH)

1 | MynsTumeauiiHas JeKIIMOHHAS Ay IUTOPHUS

2 | CnenmanusupoBaHHas 1aboparopust « MaTepuanoBeIeHHE U 14-03 I'actemo
TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MAaTEPUATIOBY

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlNH
10.1. CocTaB OIIEHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTAIlUN

Bug HpOMG)KyTO‘-IHOﬁ aTTCCTallnun Hepequb OLICHOYHLIX CPCACTB

OK3aMeH Crircok BONMPOCOB K SK3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEeB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyYalOUMMHCS TPUMEHSETCS S-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kputepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHLIUI

Or1reHKa KOMITETEHITUHN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOTIOJHHUTEIBHOH JHUTEPATYpHI,

«OTIIAYHOY v
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIlPaBIEHUS;
— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM UJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3HUPOBAHHBIX MOHITHA.
— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TpaMOTHO H
M0 CYIIECTBY WU3JlaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
«XOPOITIO» JUTEPATYPHI,
«3a4TEHO» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBA3BIBACT YCBOCHHLIC 3HAHHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaIllpaBJICHUA,




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— apryMEHTUPYET HAYUYHBbIE MTOJIOKEHHUS;
— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,
— BIIAJICET CUCTEMOM CTIeIIMAIM3UPOBAHHBIX TOHATHH.

— o0yyaroluiicss YCBOMJI TOJIbKO OCHOBHOM IMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

«yIOBJIETBOPUTEIIHHO .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«3aUTEHO»

HaIpaBJICHUS;
— cnabo apryMEeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B OPMYITUPOBAHUHN BBIBOJIOB 1 0000IIECHHUI;
— YaCTUYHO BJIaJIC€T CUCTEMOM CeIMaTu3UPOBAHHBIX MTOHSITHIA.
— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
MaTepuania;
— IONyCKaeT  CYUIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  MPHU

«HEYOBJIETBOPUTEIIHHO i
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUY;

«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYSCKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MATePHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBIeHbl B Tadwmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

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

1 ChopmynupyiiTe 3aBUCUMOCTh CBOMCTB MaTepHUAJIOB OT OIIK-1.V¥.1
CTPYKTYpBbI

2 [lepeuncnure cBoiicTBa KPUCTAJUIMYECKUX U aMOP(HBIX OIIK-1.B.1
MaTEpHAJIOB.

3 [Tepeunciure neeKThl CTPOCHUS KPUCTATUTMUECKIX OIIK-1.V¥.1
MaTEpUaJIOB

4 Onenure BnusiHUE 1€()EKTOB KPUCTAINYECKUX MaTepUaoOB OIIK-1.B.1
HA X CBOMCTBA

5 [Iepeuncinte BUBI CBA3M MEXAY 4aCTUI[AMU B OIIK-1.3.1
KPUCTANINYECKUX MaTepuaiax

6 OnieHuTE BIMSIHUE BHUJIA CBS3U HA CBOMCTBA MAaTEPHAJIOB OIIK-1.B.1

7 Omnpenenurte o Auarpamme (ha3oBblii COCTaB CIIJIABOB MO OIIK-1.V.1
3aJIaHHOMY XUMHYECKOMY COCTaBy

8 Kaxk BnusieT nmepeoxnaxaeHue pacijiaBa Ha ero (hazoBoe OIIK-1.B.1
COCTOSIHUE

9 [IepeuncinTe OCHOBHBIE CBOMCTBA opranndeckux noauMepos | OINK-1.V.1

10 [IprunHa XpynKoro pa3pymeHus: CTEKOI U METOJIbI OIIK-1.V.1
YOPOYHEHHUS

11 CBolicTBa M IPUMEHEHNE KEPAMUKH OIIK-1.B.1

12 OneHuTe 3aBUCUMOCTD YACIBHOTO JEKTPUUECKOTO OIIK-1.V.1
COINIPOTHBJIEHUS] METAJIJIOB U CIUIABOB OT COCTAaBa M CTPYKTYPbI

13 Br16op MaTepuaaoB sl QJIEKTPHIECCKUX KOHTAKTOB OIIK-1.V¥.1

14 Bb160p pe3uCTUBHBIX CIUIABOB M IPUMEPHI IPUMEHEHUS

15 VY ci10BHS CBEPXITPOBOASLIETO MEPEXOJA U CBOWCTBA OIIK-1.3.1




CBCPXIIPOBOJHUKOB

16 [Tepeunciure cBolicTBa M 007aCTh TPUMEHEHUS OIIK-1.V¥.1
CBEPXIIPOBOAHUKOB

17 OueHuTe CBOMCTBA MOIYNPOBOIHUKOB U MEPEUUCIIUTE OIIK-1.V.1
IIPOCTBIE MTOJIYIPOBOIHUKH

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

19 HazoBute napamerpsl, onpenenstone CBOMcTBa OIIK-1.3.1
II0JIyIIPOBO/IHUKOB B 3aBUCUMOCTH OT 00J1acTH UX
IPUMEHEHMSI

20 OOBbscHUTE sBICHHE (DOTOMPOBOTUMOCTH OIIK-1.B.1
TI0JIYIIPOBOIHUKOBBIX MaTepUaAJIOB

21 [Tepeunciure TUINEKTPUICCKHUE MAaTEPHAIIBI U 00JIACTH UX OIIK-1.B.1
PUMEHECHHSI

22 O1nieHuTEe CBOMCTBA JUAJICKTPUKOB JIJIs1 U30JISIITUU OIIK-1.3.1

23 [Iepeunciure qUINEKTPUIECKUE MAaTEPUAIIBI C AKTUBHBIMU OIIK-1.3.1
CBOMCTBaMHM U 00JIACTH UX IPUMEHEHHUSI

24 HazoBute eppoMarHuTHbIC MaTepUaIbl 1 OOBSICHUTE X OIIK-1.3.1
CBOMCTBA

25 Bribepure Marepuain it MarHUTONIPOBO/IA, IPUBEIUTE OIIK-1.B.1
000CHOBaHHE BBIOOpA

26 OneHka KOHCTPYKIMOHHON IPOYHOCTH MaTE€pUaIOB pU OIIK-1.B.1
CTaTUYECKUX U JMHAMUYECKUX Harpy3Kax

27 Bribepure Bua TepMUUeCcKoil 00pabOTKH CIUIABOB IS OIIK-1.B.1
o0ecreyeHus: napaMeTpoB MPOYHOCTH

28 IIepeunciure criiaBbl ¢ BBICOKOW YAEIbHON IPOYHOCTHIO. OIIK-1.3.1
JlaiiTe CpaBHUTENBHYIO XapAKTEPUCTHKY

29 CpaBHHTE OCOOEHHOCTH CTPYKTYpPBI M CBOMCTBA CIIJIABOB U OIIK-1.B.1
KOMITO3UIIMOHHBIX MaTEpUajIoB

30 OneHuTte cBOMCTBAa HAHOCTPYKTYPHBIX MAaTEPUAJIOB B OIIK-1.V.1
CPaBHEHUHU C MaKpOpa3MEepHbIMHU CTPYKTYpaMu

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejpacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
No /it [Tepeuens BompocoB (3amayu) mist 3adeta / nudd. 3auera Koz
UHIMKaTopa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenp TemM nns KypcOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBOH pabOThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocel s mpoBeneHUS MPOMEXKYTOYHOH aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.




Ta6mmma 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHJUKATOpa

1

Ilpouumaiime 3a0anue u evldepume 00OUH NPABUTILHBLIL OMEEH
Kakue u3 nepeuncieHHBIX Ga3 MOTyT 00J1a1aTh HEOTPAHHYECHHOM
pPacTBOPUMOCTHIO?

a) TBEp/IbIe paCTBOPHI 3aMEIICHUS

0) MEXaHUYECKHE CMECH

B) XUMUYECKUE COCAMHEHUS

I') TBEp/bIE PACTBOPHI BHEIPEHHUS

1) 9BTEKTHUYECKHUE CMECH

OIIK-1

Ilpouumaiime 3a0anue u gvibepume 0OUH UIU HECKOJILKO
NPABGUILHBIX OMEEMO8

HazoBuTe akuentopHbie puMecH Jisi KpeMHUS

a) 6op

6) docdop

B) UHIUH

') cypbMa

1) TaJUTHI

OIIK-1

Ilpouumaitme 3a0anue u pacnonoxcume apuarnmyl omeema @
nPasuUNbHOU NOCIE006AMEIbHOCHUL.

Pacnionoxxure BUbI NOISPU3ALMH B IOPSAKE BO3pACTaHUs IOTEPh
SHEPruu (OT MEHBIIETO K OOJIbIIEMY)

a) ANEKTPOHHAS

0) noHHas

B) IMIIOJIbHO-PEIaKCAIUOHHAS

I') CHOHTaHHas

OIIK-1

IIpouumaitme mexcm u ycmanosume coomeemcmeue. K xaxcooi
no3UYUU 6 1€60M CHIONOUE NOODOepUme COOMBEENCHEYIOULYI0
no3uyuro 6 npasom cmonoue.

YcTaHOBHTE COOTBETCTBHE MEX/y MareprajaMH U X MarHUTHOM
BOCIIPUMMYHUBOCTBIO

A) JIlnamarHeTHKH 1) x<0

b) ITapamarneTuku 2) > 1

B) ®eppomaraeTnku 3)10° <y <107

3anummre BLI6paHHLIC SHAYCHUS 110 COOTBCTCTBYOIIUMU 6yKBaMH

A b B

OIIK-1

Ilpouumaiime 3a0anue u oaiime c60ll pazeepHymulil 6apuanm
omeema.

HazoBurte MPUYUHBI YBCIIUYCHUA IPOBOANMOCTHU IMOJYIIPOBOAHUKOB ITpU

HUX OCBCUICHUHH.

OIIK-1




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernameHTUpyrOIMX MOPAJOK U IPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyu 00ydarouXxcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. MeTtoauueckre yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHUE JICKIMOHHOIO MaTepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOoe W SCHOE H3JIOKEHHE y4eOHOro marepuaia. HasHaueHne COBpEMEHHOH JIEKIMU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpPOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JIEKIHsS BBIIOIHSAET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJACTaBICHHE O AUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYalOMIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuUTHE NPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YpPOBHE DAa3BUTHUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopmyaHMpoBKax);

— TOJIy4u€HHe TOYHOI'O TOHUMaHMs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHIA.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl CIIAiiIoB U
UCMOJIb30BAaHUEM DA3IaTOYHOTO MaTepuaja MpH TNPOBEIEHHUH KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 10 TUCLHUIIIIMHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuana:

- TeMaTHYECKHE JIEKIIUU 110 pa3jiesaM Kypca;

- IEMOHCTpALMSI CIIai10B;

- KOHTPOJIbHBIE BOMPOCHI K pa3zesiaM Kypca.

JlexumoHHbIE MaTepHallbl UMEIOTCA B M3JaHHOM BHJE, B BHUJE DJIEKTPOHHBIX PECYpPCOB
ouommotexku I'Y AIL

11.2. Meroauueckue yka3aHus A OOy4aroIIMXCS MO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabor.




B xoxe BeimonmHeHUs m1abOpaTOPHBIX pabOT OO0ydYaIOMUKUCS MODKEH YIIyOuTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKALUOHHONW XapaKTEPUCTUKON OO0y4aromerocs.
Brimonnenue madopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKON, pacdyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 1abopatopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCLUIUIMHBI, ONpEeNesiseMOoll Y4eOHBIM IUTAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaroIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHUE W JCTANM3alUs TEOPETUUYECKUX 3HAHUM, MOJYyUYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OpPMALMH 110 U3yYaeMON JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PabOT
JIaboparopuble pabOTHI  BBIIOIHSIOTCS B JIAOOPaTOpPUU  MAaTCPUAIOBEACHHUS Ha

J'Ia60paTOpHI>IX YCTaHOBKaAX € 3aIllOJIHCHUEM ITPOTOKOJIA H3MepeHHfI.

Crpykrypa u hopMa oTdeTa 0 JabopaTopHOi padbore

Otyer mo ymabopaTopHOil paboTe BKIIIOYACT 00s3aTe/IbHbIC MYHKTHI, MPEICTABICHHbBIC B
METOIUYECKHUX YKA3aHHSIX.

TpeboBanus kK 0hOpPMIIEHHIO OTYETA O Ta00PATOPHOM paboTe

TpeboBanust kK 0POPMIIEHHIO OTYETA MPEICTABICHBI B METOAMYECKUX YKa3aHUSIX

MeTtoauueckue yka3aHus U3/1aHbl B BUJIE JJIEKTPOHHBIX pecypcoB o6ubmunorexu I'Y ATl

TuTynbHBINA TMCT OTYETA IOJDKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHus NpHBEIEHbl B CEKTOpe HOpMAaTUBHOHM nokymeHTanmmuu [YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmupoBaHMU CIIHMCKA MCTOYHUKOB CTYZEHTAM HEOOXOAMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopmiieHusl crMcKa HCTOYHHUKOB
IpUBENICHBI B CEKTOpe HOpMaTuBHOU mokyMenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. MeToauueckue yKa3aHus sl OOYYarOIIUXCS 0 MPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B Xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaroruxcst o 3a04HOM ¢Gopme OOy4eHHs, CaMOCTOSATENIbHass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSATEIBLHON padoOTHI, Yy oOydaromerocss GopMHUpPYETCs
1enecoo0pa3Hoe IaHUPOBaHKUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHH W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT NOMYyYHUTh HABBIKM TOBBIIICHUS
po(hecCuOHaNTbHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUXCSASBIISIOTCS:

—  y4e0HO-METOIUYECKUN MaTepHall 10 TUCIHUILIHHE;


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

11.4. Meroauyeckue yKazaHUsA i1 OOydYarolmuxcsi 1O TMPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KavyecTBa 3HAHHM
00y4JaromUXCsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNIbI0 OICHUBAHMS X0Jla OCBOCHUS
JVCIIATUTAHBI.

B TedyeHne ceMecTphl CTYCHTHI:

- 3AIUIIAIOT JIA0OpAaTOpHBIE PAaOOTHI (7 1IT);

- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTepuaiam Jiekuuu B cpeae LMS

11.5. Meroauueckue yka3zaHus Ui O0y4aroLUXCs M0 MPOXOXKAECHUIO NPOMEXYTOYHON
aTTECTALUU.

IIpomexxyTounass  arrectanuss  OOyyarOIIMXCsl  HpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

9K3aMeH — (popma OLIEHKH 3HAHWUM, MOJIYUYEHHBIX OOyYarolIMMCS B IPOLECCE M3YUYECHUS
BCEH IMCIUIUIMHBI WIIM €€ YaCTH, HABBIKOB CAMOCTOSTENILHONU paboThl, CIIOCOOHOCTH NMPUMEHSATh
UX JUIsl pelIeHHs MpaKTUYEeCKMX 3ajady. OK3aMeH, KaK IMpaBUJIO, HPOBOAMUTCS B IEPUOJ
9K3aMEHALlMOHHOM CECCHM M 3aBEPIIAETCS aTTECTALlMOHHOW OLEHKON «OTIIMYHO», «XOPOILOY,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHOY.

B Teuenue cemectpa cTyaeHTy HeoOXoauMo ciaTh He MeHee 50% mabopaTopHbIX padoT,
BBITIOJIHUTHh TECTUPOBaHHUSA B cpene LMS ne Hmxke omenHku "yaosierBoputenbHo". B cimydae
HEBBINOJIHEHUH BBIIIECU3JI0KEHHOT0, CTYJIEHT, IIPH YCIEIIHOM MPOXOKIECHUU MPOMEKYTOUHON
aTTecTanuu B popMe SK3aMeHa, HE MOXKET IMOIYYHUTh aTTECTAlMOHHYIO OIICHKY BIIIe "Xopomo".
CucreMa OLIEHOK IIPY ITPOBEJEHUM TEKYLIETO KOHTPOJISA ¥ IIPOMEXKYTOUHOU aTTECTALUU
OCYIIIECTBIISIETCSA B COOTBETCTBUH C PYKOBOSIINM TIOKyMeHTOM opranuzanuu PJIO T'Y AIL
CMK 3.76 «IlonoxeHnue o TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALMH
CTYJIEHTOB U aCIUPAHTOB, 00YUAIOIIMXCS IO 00pa30BaTEIbHBIM IPOrpaMMaM BBICIIETO
obpazoBanus 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 BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUIH

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

12.




