MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 23

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

JIOII.,K.T.H.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

IO.B. bakmeeBa

(MHHUIHAIB, (HaMHITIS)

(TToamuCH)

«26»urons 2024 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«MaTepI/IaJ'IOBeI[eHI/Ie»
(HaumeHoBaHMe JUCIUILINHEL)

Ko nampasieHust moaroToBKu/

11.03.01
CIIELIMaJIbHOCTHU
HaumeHnoBanue HanpaBieHus
PagnorexHuka
MMOATOTOBKH/ CIEHATILHOCTH
HaumenoBanune
Pagnorexanyeckue CUCTEMBI U UX DKCIUTyaTalUs
HaIlpaBJIE€HHOCTH
®opma 00yueHus OYHas
l'on mpuema 2024

Cankr-IlerepOypr— 2024




Jluct cornacoBanust pabouelt mporpaMMbl JUCIUILITHHBI

[Iporpammy cocraBui (a)

JloleHT, K.T.H. W — M. A IlnotsaHckas

(OMKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIMATEL, (aMHITHs)

[Tporpamma oobpeHa Ha 3acenanuu kadeapsr Ne 23

«24y» nrons 2024 r, mpotokon Ne 10/24

3aBeayromuii kadempoit No 23

J.T.H.,Ipod. / A.P. bectyrun

(y4. cTeneHs, 3BaHUE) (moamucek, nara) (MHUIMATEL, (aMuITHs)

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ne2 o MeToInYecKoit pabore

JOII.,K.T.H.,JOII. %/ H.B. MapxkoBckas

(OIDKHOCTB, Y4. CTCIICHB, 3BaHUE) (moamucs, nara) (MHUIMATEL, (aMuIIHs)



Annoranus

Hucuunnuna «MatepuanoBeqeHHE)» BXOIUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
11.03.01 «PaguorexHuka»  HampaBlICHHOCTH  «PagMOTEeXHUYECKHME CUCTEMBl M  HMX
sKCIuTyatanusy. Jucuuminnaa peanusyercs kadeapoi «Ne23».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «Cnoco0eH nCnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK H
MaTeMaTHUKH JIJIsl pelIeHUs 3a/1a4 HH)KEHEPHOU JesITeTbHOCTH»

Conepxkanve AUCIHUIUIMHBL OXBAThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IMOJIYyYECHUEM
CTYJCHTAaMH TEOPETUYECKMX 3HAHUW M TPAKTUYECKUX HABBIKOB [0 MAaTEepUAIOBEICHHUIO,
MarepuaiaMm, NMPUMEHSIEMbIM B KOHCTPYKIUSX YCTPOMCTB, METOJaM W CPEACTBaAM KOHTPOJS U
HCCJICIOBAHMSI UX XapaKTEPUCTHUK.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro Inpoliecca: JIEKIIH, J1a0opaTopHble paboThl, CaMOCTOsITeNIbHAs padoTa CTyIeHTa.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenpro mpenoaBaHus JUCHHUILTUHBI «MaTepraioBEICHUEY SIBISICTCS MTOJYICHUE
00yJaroIUMHUCA HEOOXOAMMBIX 3HAHUH, YMEHHI U HAaBBIKOB B 00JIACTH aHAJIM3a KayecTBa
HOBBIX MaTEPUAJIOB U MCIIOJIH30BATh UX B MPOPECCHOHATBHOMN JAEITEILHOCTH.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOyYaroOIIUics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETCHIIMSIMU HJTH WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) Konn Kon v HanMeHoBaHMe UHIMKATOpA
HAaUMEHOBaHUE
KOMITETEHIIMHI JIOCTH>KEHHST KOMITETEHIIUU
KOMITCTCHIINH

OIIK-1.3.1 3HaTh (hyHIaMEHTaIbHBIE 3aKOHBI
OIIK-1 Cnocoben | mpupobl U OCHOBHBIE (pU3HUUECKUE U
UCIIOJIb30BaTh MaTeMaTHYeCKUe 3aKOHbI

IIOJIOKEHUS, OIIK-1.Y.1 ymers npuMeHsTh (hU3HYECKHe
3aKOHBI U METOJbl | 3aKOHBI U MATEMaTU4ECKUE METOJIbI JJIst

O6menpodeccruoHanbHbIE
CCTCCTBCHHLBIX HAYK | PCIICHHA 3a4a4 TCOPECTUUCCKOTIO U

KOMIIETEHITHH
Y MaTeMAaTUKH JUIsl | MPUKIAAHOTO XapakTepa
peleHus 3aua4 OIIK-1.B.1 BnaageTr HaBbIKaMU
WHKCHEPHOM MCIOJIb30BaHUs 3HAHUN (DUBUKH U
JIeATeTbHOCTH MaTEeMaTHKH JJIs PEIICHUS 3a1a4

PIH)KGHGpHOﬁ ACATCIIBHOCTH

2. Mecro nucuuruinHbl B cTpykType OI1
JucnunimHa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYaIOUMUCS NPH
W3YYEHUH CIIEIYIOIINX AUCLIUIIINH:

—  «Dusukay,
—  «XuMusg»

3HaHI/I$[, IMMOJIYYCHHBIC IIpHU HU3Y4YCHUU MaTcpualia I[aHHOI\/’I JUCHUIIIIMHBI, HMCIOT Kak
CaMOCTOSITENIbHOE 3Hau€HHUE, TaK U MOTYT HCIOJb30BaThCs MPU U3YUYEHUH JPYTUX JUCHUILIHH
po(hecCHOHANBHOTO UKIIA.

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE dTOW TPYIOSMKOCTH M0 CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 3/ 108 3/ 108

3E/ (uac)

U3 Hux uacos npaxmuuecxoﬁ n0020MOBKU

AyoumopHnule 3anamus, BCEro vac. 51 51




B TOM YHCJIC:

nexrm (JI), (gac) 34 34

npaktuueckue/cemunapckue 3anarus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.

DK3.*%*)

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUTLIMHEI 110 pa3ieiaM | BUAAM 3aHATHH.

Pa3ZIeJ'II>I, TEMBbI JUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHBI B Ta6JH/IIIC 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIIAHBI

Jlekun
(dac)

I3 (C3)
(dac)

JIP
(qac)

KII
(dac)

CPC
(qac)

Cewmectp 2

Paznen 1. Knaccugukarys 31eKTpOTEXHUIECKUX
MaTepHaoB

2

Paznen 2.0cHOBBI MaTepraIOBEICHUS.

Tewma 2.1 Kpucramiueckue CTpyKTypbl U UX
CBOMCTBA.

Tema 2.2 JleeKTbl KPUCTALIMUECKUX CTPYKTYP U
UX BJIMSHUE HA CBOMCTBA

Tema 2.3 [Iponeccel quddy3uu.

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

Tema 3.2 Tunosble nuarpaMMbl pazoBoro
COCTaBa CIUIABOB

Tema 3.3 Tepmudeckasi 00paboTKa METANIOB U
CILJIAaBOB

Pasnen 4. CBolCTBA HEMETAJIIMYECKUX
MaTepuasoB

Tema 4.1 IImacTMaccel B UX CBOICTBa
Tema 4.2 Ctekna 1 UX CBOMCTBA

Tema 4.3 CocTaB u cBOWCTBa KEpaMUKHU

Pasnen 5. DieKTpuuecKue CBOMCTBA MaTEPUATIOB
Tema 5.1 30HHas CTPYKTypa TBEPJOTO Tela
Tema 5.2 DneKTponpoOBOJHOCTh MATEPUATIOB




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

Tema 6.3 CBepXIpOBOJAHUKH. XapaKTEPUCTUKU U
00JacTh MPUMEHEHHS

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

Tema 7.2 V30041IMOHHBIE MaTEpUAIIBI U 3 4 2
KOH/JIEHCATOPHbBIC JUAICKTPUKU

Tema 7.3 AKTUBHbBIC TUAJICKTPUKH.
Knaccudukanus u 061acTh IPUMEHEHUS

Paznen 8. IlomynpoBOJHUKOBBIE MaTEPHAIIBI
Tema 8.1 CoOCTBEHHBIE U TPUMECHBIC
MOJIYITPOBOTHUKH

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

Tema 8.4 TexHONMOrHUECKHUE ACTIEKTHI MTOJIYUEHUS
MOJIYITPOBOTHUKOBBIX MaTEPHAJIOB

Paznen 9 MarauTtHble MaTepualibl

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

Tema 9.3 MaruuroTBep/ple MaTepuaibl U
00J1aCTh MX NPUMEHEHUS

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

4 3 2
MaTepHaoB
Tema 10.2 Knaccuduxaruss KOHCTPYKIIMOHHBIX
MaTepHaJIOB [0 COCTaBY U CTPYKTYpe
Paznen 11 OcoGeHHOCTH CBOMCTB
HAaHOPA3MEPHBIX U HAHOCTPYKTYPHBIX 2 2
MaTepHaoB
HUroro B cemectpe: 34 17 21
Htoro 34 0 17 0 21

[IpakTHyeckas MOJArOTOBKA 3aKIIOYAE€TCS B  HEMNOCPEJICTBEHHOM  BBINOJIHEHUH
Oo0yJarolUMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.




Tabmuna 4 — ConeprkaHue pas/ieioB U TEM JIEKIIMOHHOTO [IHUKJIA

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pazpen 1.

Knaccupukauuu 371eKTPOTEXHUYECKUX MATEPHAJIOB.

OcHOBHBIE MaTepuaibl dIJICKTPOMEXAHHUYECKOTO OOOpYJOBaHUS H WX
cBoiicTBa. TexHOIOrHUECKUEe MaTepUuasbl, IPUMEHSIEMbIE B TEXHOJIOTUYECKUX
nporueccax IIPOU3BOJICTBA AIEKTPOMEXAHUUECKHUX 1763 (117078
KoHcTpyKumoHHBIE MaTepuanibl: METaUlbl M CIUIABbI, IJIACTMACChI, CTEKJIa,
KCpaMuKa, KJICH. BcmomorarennHBIC MaTCpHraJIbl JJIA OGCCHC‘ICHI/IH
HEO0OXOIMMBIX YCIOBUN MPH MPOBEJACHNUN TEXHOJIOTUYECKUX ONEpaLIUi.

Paznen 2.

OcHoOBBI MaTepHaI0OBeAeHHUS.

CrpoeHue MeTaJuIOB U  CIUIABOB, OCHOBHBIE (DU3MUYECKHE CBOICTBa
KPUCTAJUIMYECKOM  CTPYKTYpbl.  TuUIbl  KPUCTAUIMYECKUX  PELIETOK.
[TonukpucTananueckue 1 MOHOKpUCTAJUINYECKHE CTPYKTYphl. Ilomumopdusm
U aHM30TPONHS KPUCTAJUIMYECKUX CTPYKTYp. JeeKThl KpHCTaTU4ecKOM
CTPYKTYpBI, UX BIMSHHUE Ha cBOMcTBa Marepuaios. [Iponeccel quddysun.

Pa3nen 3.

CBolicTBa METAJLJIOB U CILIABOB.

dopMHUpoBaHUE CTPYKTYpPhl METANIOB M CIUIABOB MPU KPUCTAILIU3ALUU.
[Tonumopdusie mpeBpamenus. CTpoeHue ciiaBoB. [uarpammbl COCTOSHUS
CUCTEM CIUIABOB C ITOJIHOW M OTPAHUYEHHOM PACTBOPUMOCTSMH B TBEPIOM
COCTOSIHHH.

Ha3nauenne, cymHoOCTh H XapaKTEpPUCTUKA OIEpalMid  TEPMUUYECKOMN
obOpaboTku. Tepmuueckas oOpabotka crtanu. OCOOEHHOCTH TEPMUYECKOM
00pabOTKM IIBETHBIX METaIOB W cmuiaBoB. OobecriedyeHue 3alaHHBIX
MEXaHUYECKUX M TEXHOJOTHYECKUX CBOMCTB MPH TEPMHUECKON 00padoTKe.
Haznauenwue, cynHoCTh M1 XapaKTEpUCTUKA OIEpaluii XUMUKO-TEPMUIECKOMN
o0OpaboTku. OOecnieueHre 3aJaHHBIX MEXAaHHMUYECKUX M TEXHOJIOTHMYECKUX
CBOWCTB IPU XUMHUKO-TCPMUUICCKON 00paboTKe

Paznen 4.

CBolicTBa HEMETAUINYECKHX MAaTEPHAJIOB.

Knaccudukanusa nomumepon. TepMmoruiacTUUHbIE TOJUMEPHI U X CBOWCTBA.
TepMopeakTuBHBIE TNONMMEPBl M UX  CBOMCTBAa. KOMIO3MIIMOHHBIE
miacTMaccehl. Hanmonmuurenu niaactmace, COCTaB U TOMOJIOTHS.

Knaccudukanuss  cTekon Mo  CTEKJI000pasylomeMy  XUMHYECKOMY
coequHeHnto. CoctaB M CBOMCTBA  OKCHJHBIX  CTEKOJ.  MeToJibl
MIOBEPXHOCTHOM M 00beMHON Mou(UKaMU cTeKkol. CUTaJIBl U UX CBOMCTBA.
Kepamuka, xumuyeckuil u ¢a3oBblii cocraB. Onepauuu KepamMHuecKOn
TexHosoruu. CBOMCTBA U 00JIACTh MPUMEHEHUS KepaMHUECKUX U3eUi

MexaHn4ecKrue CBOMCTBA KOHCTPYKIHMOHHBIX MATCPUAJIOB. KHaCCI/Iq)I/IKaI_II/IH n
BUbBI HUCIIBITAaHUN IJId onpeACIICHUA MCXaHNYCCKUX CBOMCTB.
XapaKTepI/ICTI/IKa OCHOBHBIX TCXHOJIOTHYCCKHUX METOJ0B O6pa60TKI/I
QJICKTPOTCXHUYUCCKHUX W KOHCTPYKIIMOHHBIX MAaTCpUajiOB. TexHogoruueckue
CBOMCTBa MaTCpraIOB.

Paznen 5.

JJleKTPUYECKHE CBOIICTBA MaTePUAJIOB

OCHOBHBIE TOHATHUS U DJIEMEHTHl 30HHOM TEOpUH. 3O0HHBIE CTPYKTYpPHI
METAJUIOB,  OUDJIEKTPUKOB W IIOJIYIPOBOIHHUKOB. XapakTepucTrka
3IEKTPUUYECKUX CBOMCTB MPOBOJHUKOB, MOTYIPOBOJHUKOB U JUIEKTPUKOB.
VY nenpHas d7EKTpUUECKas MPOBOANMOCTh KOHIIEHTpaIisi HOCUTENeH 3apsiaa B
MPOBOJHMUKAX U MOJYyNpoBoAHMKAX. I[loABMXKHOCTE HocuTenen 3apsiaa,
3aBUCHMOCTb OT CTPYKTYpPEI U TEMIIEPATYPBI.

Pa3nen 6

HpOBOI[HI/lKOBble MaTepuaJjbl




XapaKTepUCTUKAa CBOMCTB INPOBOJHUKOB M MX 3aBHCHMOCTb OT BHEIIHUX
ycioBuid. IIpoBOIHMKOBBIE MaTepUassl ¢ BEICOKON IIPOBOAUMOCTBIO. [Ipunon
u ux kinaccudukanua. TpeOoBaHus K MaTepuaiaM Ipurnoes. Marepuansl 1is
Pa3JIMYHOTO BUJ1a KOHTAKTOB.

Marepuansl ¢ OOJBUIMM  yIEIbHBIM  CONPOTUBICHHUEM, PpE3UCTHBHBIE
MaTepHuabl.

SBnenne cBepxnpoBoguMocTu. CBEpXNpPOBOIAIIME METaUIbl W CIUIABBI
CaepxnpoBoadias KepamMHKa.

Pazmen 7

Ju3JiekTpu4yecKkue MaTepuaJbl.

[lonapuzanus NOUANEKTPUKOB B AJIEKTpUYECKOM moje. JudnexTpuueckue
IIOTEPU U JJIEKTpPUYECKass IPOYHOCTh JUIIEKTPUKOB. MexaHUyeckue,
TepMHUYecKHe U GU3UKO-XUMHUYECKHE CBOMCTBA TUAIIEKTPUKOB.

I"a3000pa3nbie qUAACKTPUKU. KuaKue AMIIEKTPUKU. DICKTPOU30ISIUOHHbIE
IJIaCTMACCHI. [Tonumepsl, HOoJTy4yaeMble MoJINMEepH3aIeit u
MTOJIMKOHACHCALIUEN.

AKTHUBHBIE  JTUAJIEKTPUKUA.  XapaKTEPUCTUKA  CETHETOIIEKTPUKOB U
IIbE€303JIEKTPUKOB.

CpoiicTBa W 005aCTh NPUMEHEHUS PE3UHBL. TEXHOJIOTHYECKHE MPOILIECCHI
M3roTOBJICHUS cTekia. CBoicTBa U 00J1aCcTh MpUMEHEeHHs kepaMuku. Cirona u
CIIIO/IIHBIE MaTepHualbl. Jlaku, SManu, KOMIAayH/Ibl U KJICH.

Pasnen 8

IHoynpoBOAHUKOBBIE MATEPHAJIBI.

Knaccudukanus IIOJIYTIPOBOJHUKOB. DIEKTPONPOBOAHOCTD
MOJYIIPOBOJTHUKOB M €€  3aBHCUMOCTh OT  pa3iM4YHBIX  (DaKTOpOB.
DOTONPOBOANMOCTD IOJIYIIPOBOJHUKOB. TEepMO3JIEKTpUUECKUE SIBICHUS B
MOJTYIPOBOIHUKAX. ["anpBaHOMAarHUTHBIE 3((PEKTH B TOITYIPOBOJHUKAX.
XapakTepUCTUKa MPOCTHIX MOJIYINPOBOAHUKOB. TEXHOIOIMUYECKUE ONEpALUU
IIOJIy4YEHUSI MOHOKPHUCTAJUIMYECKUX  ITOJIYNPOBOJHHMKOBBIX  MAaTEpUAJOB.
@usnyeckue  METOAbl  OYUCTKH  IOJYNPOBOJHUKOBBIX ~ MAaTE€pHAJIOB.
XapakTepucTUKa M CBOMCTBA OCHOBHBIX OWHApHBIX IMOJYIPOBOJHHUKOBBIX
coenuHeHuil. TBepable pacTBOPBI HA OCHOBE IIPOCTBHIX IOJIYINPOBOJAHUKOB U
XUMHUYECKHUX COCTMHEHHM.

Pa3nen 9

MarnuTHbIe MaTepHAJIbI

SBnenust deppomarnerusma u (eppumarHerusma. O6pazoBaHue TOMEHHOU
CTPYKTYpbl B (eppomarHeTukax. IIpornecc HaMarHW4MBaHUS BO BHEUIHEM
MarHuTHoOM mnoJje. SIBmeHue rucrepesuca. [lapaMeTrppl MarHUTHBIX CBOWCTB
matepuanoB. Kiaccuduxanus MarHUTOMSTKHX  MaTepuanoB, oOO0JIacTb
npuMeHeHus. Hu3KkouacTOTHbIE W BBICOKOYACTOTHBIE MAarHUTOMSTKHE
Matepuanbl —  (eppuThl. AMOpQHBIE MarHUTOMSIKHE  MaTepuabl.
MarsuTtoTBepAble MaTepuabl — HCTOYHUKN ITOCTOSSHHOTO MAarHUTHOTO ITOJISL.
TpeboBanue k mapamMeTpaM M 3aBUCUMOCTh OT COCTaBa M CTPYKTYPBI.
Tepmuueckast 06pab0TKa MAarHUTOMSITKMX M MATHUTOTBEPABIX MATEPHAJIOB.

Paznen 10.

KoHcTpyKunHOHHBIE MaTepHAJIbI.

Haznauenue u ocHOBHBIE TpeOOBaHUS, MIPEABSABISAEMbIE K KOHCTPYKIIMOHHBIM
MeTaJulaM U CILIaBaM, UCIIOJIb3yEMBIM B JJIEKTPOMEXAHUYECKUX U3IEIHIX.
CocraB, OCHOBHBIE MapKM M COCTOSIHUE IIOCTABKH YIJIEPOJHUCTBIX U
JeTupoBaHHbIX cTaneil. HaznaueHue M ycioBusi BbIOOpa OCHOBHBIX MapoOK
CTaJey JUIs U31eTUI JJIEKTPOMEXAHUKH.

XapakTepucTUKa M CBOICTBa LBETHBIX MeTauioB M cmiaBoB. Cocras,
OCHOBHBIE MapKH U COCTOSTHUE TTOCTABKH.

CroiiKoCTh MaTepHaloB K 3JEKTPOXMMHYECKON M K XMMHUYECKOW KOPpPO3UH.
Metoasl MOBBIIEHUS KOPPO3HMOHHOM CTOMKOCTM M 3aIUTBI OT KOPPO3HH.




2Kaponpo4HOCTh M METOABI €€ TMOBBIEHHS. XJIaJ0CTOMKOCTh MaTepUalIOB.
Bnusiaue paauanoHHOro o0iydeHuss Ha (DU3MKO-MEXaHHMYECKHEe CBOWMCTBA
MaTepHuaoB.

XapakTepucThKa U CBOWMCTBA CIUIABOB C OCOOBIMH TEILJIOBBIMH CBOWCTBAMH:
CIUIaBbl C MHUHHUMAJIbHO BO3MOXXHBIMU TeMIIEpaTypHbIMU KO3 UIIMEHTAMU
JUHEWHOTO PACHIMPEHUS M 33JaHHBIMH TeMIIEPaTypHBIMH KO3 (UIIEHTaMH
JIMHEWHOT'O PaCIIUPEHUS.

CmunaBel ¢ 0coObIMH ynpyrumu cBoiicTBamu. CTpykTypa, (pu3HKO-MexaHu-
YECKHUE CBOKCTBA CILIABOB.

KoHncTpykunonHusie IUTACTUKH U KOMITO3ULIUOHHBIE MaTepuaibl,
HCIIOJIb3YEMBIE B JIEKTPOMEXAHUKE.

OcHoBHblE TpeOOBaHUsA, NPEAbSBISIEMbIE K IJJACTUUECKUM MaccaMm. Buppl,
XapaKTEPUCTUKA U MAPKH KOHCTPYKI[MOHHBIX IIJIACTHKOB , UCIIOJIB3YEMBIX B
U3JIeHSIX TPHOOPOCTPOCHHS.

Haznauenue, xapakTepucTuka H 00JIaCTh MPUMEHEHUS KOMIIO3HIIMOHHBIX
MaTEepUasIoB.

Pazmen 11.

Oco0eHHOCTM  CBOHCTB  HAHOPa3MepHBIX M  HAHOCTPYKTYPHBIX
MaTepHaJoB.

MeToapl TOTyYeHUs] HAaHOCTPYKTYPHBIX METAJNIMYECKUX CIUIaBOB. BiusHue
pasMepa KpHCTALIMYECKOTO 3€pHAa Ha (U3MYECKHEe, MEXaHUYECKUEe W
TEXHOJIOTUYECKHE CBOICTBa CIUIaBoB. HaHOCTpYKTYpHbBIE KOMIIO3UIIMOHHBIE
MaTEpHAJIBL.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4eCKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT TpynoemKocTs, | mpakTHHECKOH | pasjena
/T (dac) MOJATOTOBKH, | JAUCIHII
(gac) JINHBI
Cemectp 3
1 | UccrnenoBanue CBONCTB MPOBOISIIUX 2 6
CILTaBOB
2 | UccnenoBanue CBONCTB U3ONISIIMOHHBIX 2 7
MaTepHAaJIOB
3 | UccnenoBanue npsaMoro u o0paTHOro 2 7
nbe303¢hexra




4 | UccnenoBanre CBOMCTB MOJYPOBOIHUKOBBIX 4 8
MaTEepHaoB

5 | UccnenoBanue CBOMCTB MarHUTOMATKUX 2 9
MaTepHajoB

6 | MccrienoBanre CBOMCTB MarHUTOTBEPABIX 2 9
MaTepHaJoB

7 | UccrnenoBanue TBEPAOCTH 3 10
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI

VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosTennbHON paboTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 2,
Bun camocrostensHoi paboTh
qac yac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
7 7
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 7 7
attecranuu (ITA)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThl 00YUAIONIMXCS TTO TUCIHUIUIUHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B Tabmulle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

KonraectBo
IK3EMITIIPOB
B OMOIMOTEKE

(kpome
ANEKTPOHHBIX
IK3EMIUISIPOB)

http://lib.aanet.ru/ jirbis2/index.php?

MaTepI/IaJIOBe,ZLCHI/Ie n




option=com_irbis&view =irbis&Itemid=418
(T'Y AIT)

MaTepHuaibl 3JIEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : KOHCIEKT Jiekiui / M.
A. [Tnorsuckas [u ap.] ; C.-
[TerepO. roc. yH-T a’dpoKOCM.
npuOOPOCTPOCHHUS. - 2-€ U3,
JIOTL. - DJIEKTPOH. TEKCTOBBIE JaH.
- CIIG. : Uzn-Bo I'YAIL 2017. -
271 c.

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

MarepuanoseneHue u
MaTepuaibl 3JIEKTPOHHOM
TEXHUKH : [ DIEKTPOHHBIN
pecype] : yue6HOE mocobue / M.
A. [Tnorsackas [u ap.] ; C.-
[TerepO. roc. yH-T a’dpoKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH.
TexcToBkle nad. - CII6. : U3a-8o
I'VAIIL 2018. - 301 c.

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

DNEeKTPOTEXHUUECKUE
MaTepuaibl (MATHUTHBIC
MaTepuanbl) : [ DIeKTpOHHBIN
pecypc] : yueOHO-METOIUYECKOE
nocobue / M. A. IInorsHckas [u
ap.] ; C.-Ilerepb. roc. yH-T
a’POKOCM. IPUOOPOCTPOEHUSI. -
DIEeKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [6. u.], 2020.
-59¢

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

DNEeKTPOTEXHUUECKUE
MaTepuabl (OJYIPOBOJIHUKHN) :
[ DnexTpoHHBI pecypc] :
y4eOHO-MeTOoInYecKoe mocodue /
M. A. IInotrsauckas [u ap.] ; C.-
[Terep6. roc. yH-T a3poOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBBIC JaH. - CaHKT-
ITetepOypr : [6. u.], 2020. - 54 c

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

DNEeKTPOTEXHUIECKUE
MaTepuaibl (IPOBOJHUKH) : [
DNeKTpOHHBIN pecypce] :
y4eOHO-MeToJuuecKoe nocooue /
M. A. Ilnotsauckas [u ap.] ; C.-
[TetepO. roc. yH-T adpoKOCM.
pUOOPOCTPOEHUS. - DIEKTPOH.
TEKCTOBBIE JaH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 41 c.

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

HasbizioB, C. B.
MarepuanoBeaeHue u
TEXHOJIOTHS KOHCTPYKITHOHHBIX
MaTepuasos : yuebHoe rmocodue /
C. B. JlaBeig0B, P. A. borgaHos.
- Mockga ; Bonorga : Madpa-




Hnxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TeKCT : AIeKTPOHHBIN

Hpob6os, A. B.
DJIEKTPOTEXHUYECKHE
MaTepHasl : yueOHoe mocobue /
A. B. lIpo6og, H. 1O. Epmioga. -
2-e u3n., crep. - Munck : PUIIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - TekcrT :
3JICKTPOHHBIN

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

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
H(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

Nudopmanmonnas 0a3za pecypca B obnactu
http://www.materialscience.ru/ MaTepHaTOBEICHHS

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHeUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUN
00pa30BaTeNILHOTO Mpoliecca M0 AUCLUIIUHE.
[lepedyeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo oOecreueHus

Ne m/m HanmenoBanue

1 MS Office

2 MS Windows

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUIUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)




JleknmonHas ayautopus

CrnenmanusupoBanHas aboparopus «MatepranoBeeHHE U 14-03 l'acremio
TEXHOJIOTHsl KOHCTPYKIIMOHHBIX MaTEpUaIOB)

10. Omnenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Buza npomexyTo4HON aTTecTaluu

Hepequb OIICHOYHBLIX CPCACTB

DK3aMeH

Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

Ta6mmma 14 —Kpurepuu orieHkn ypoBHs CHOPMUPOBAHHOCTH KOMITETCHIIUHA

Or1eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTHYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1araer;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,

«OTIIMYHOY J
GATTCHO TECHO NPUBS3bIBAET YCBOCHHbBIC HAYYHBIEC MOJIOKEHUS C MPAKTUYECKON
JIeITeIbHOCTHIO HAIIPaBJICHHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOJTHO BJIQJICET CUCTEMON CITeMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJaroluiicss TBEPI0 YCBOMII MPOTrPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JaraeT €ro, ONHUPasCh HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUSl C MPAKTHYECKOW JEATEIbHOCTHIO
«3auTEHO»
HaIpaBJICHUS,
— apryMEHTUPYET HayYHBIC MTOJO0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— BJIAJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHUS TOJHBKO OCHOBHOM
JTUTEpaTypHl;
— JIOMyCKaeT HECYIIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;
«yHOBJIETBOPUTEIILHOY o
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHHUS B TPAKTUYECKOM NPUMEHEHWW 3HAHUM
HaIpaBJICHUS,
— c1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BBIBOJIOB 1 0000IICHU;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuaa;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH
«HEYJIOBIIETBOPUTEIBHOY ]
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUY;
«HE 3aUTCHO)

— MCIIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

10.2. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeicTaBiIeHbl B Tabmuie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne
/o

[Tepedyens BompocoB (3a1a4) 1S IK3aMeHa Kon

WHIUKAToOpa




1 CdhopmynupyiiTe 3aBUCHIMOCTb CBOMCTB MaT€pHajOoB OT CTPYKTYPbI OIIK-1.V.1

2 [lepeuncnnre CBOWCTBA KPUCTAIUTMYECKUX ¥ aMOP(HBIX MaTEPUATIOB. OIIK-1.3.1

3 [Tepeuncnure 1ePEeKTH CTPOCHUS KPUCTALIMYCCKUX MaTEPUAIOB OIIK-1.3.1

4 Onenure BaUsSHUE AePEKTOB KpUCTaUIMUeckuXx MarepuanioB Ha wux | OIIK-1.3.1
CBOMCTBA

3) [lepeuncnure BUIBl CBSI3UM MEXIy dvacTMaMu B Kpucrammdeckux | OIIK-1.3.1
MaTepuagax

6 OnenuTte BIMsSHUE BUA CBSA3U Ha CBOMCTBA MaTepUaJIOB OIIK-1.B.1

7 Onpenenure mo muarpamme (a3oBbIi cocTtaB criaBoB mo 3agaHHomy | OINK-1.B.1
XUMHUYECKOMY COCTaBYy

8 Kak Bnuser nmepeoxiaxaeHue pacijiaBa Ha ero (ha3oBOe COCTOSTHUE OIIK-1.3.1

9 IIepeuncinre OCHOBHBIE CBOMCTBA OPraHUYECKUX ITOJIUMEPOB OIIK-1.3.1

10 [IpynumnHa XpynKkoro paspyleHus CTeKOJI U METObI YIIPOUYHEHUS OIIK-1.3.1

11 CBoiicTBa ¥ IPUMEHEHHE KEPAMUKHU OIIK-1.3.1

12 OueHute 3aBUCUMOCTH YJIEIBHOTO AyeKkTpuueckoro compotusieHus | OIIK-1.V.1
METAJUIOB U CIUIaBOB OT COCTaBa U CTPYKTYpPhI

13 Br160op MatepuanoB Ajisi 2IEKTPUUIECKIX KOHTAKTOB OIIK-1.V¥.1

14 Bb160p pe3uCTUBHBIX CIUIABOB U IPUMEPHI IPUMEHEHUS OIIK-1.V.1

15 VYcoBus CBEPXITPOBOISALIETO MEPEXO/IA U CBOMCTBA CBEPXIPOBOIHUKOB OIIK-1.3.1

16 [lepeuncnure cBOiCTBa 1 006JIACTH MPUMEHEHUS CBEPXIIPOBOJIHUKOB OIIK-1.3.1

17 OueHure CBOICTBAa MOJYNPOBOAHMKOB M nepeunciaute mnpocteie | OIIK-1.B.1
MOJTYIIPOBOIHUKHU

18 Ouenute BIUSHUE JTOHOPHOW M akuenTopHoW npumecu Ha cBoiictBa | OIIK-1.B.1
MIOJIYTIPOBOJTHUKOB

19 HazoBute mapamerpsl, omnpezenstone cBoicTBa mnosynpooguukoB B | OINK-1.3.1
3aBHCUMOCTH OT 00JIaCTHU UX IPUMEHEHHUS

20 OOpsicHuTe  siBJI€HHE  (POTONMPOBOAMMOCTH  monynpoBoaHHKOBbIX | OITK-1.3.1
MaTEpUaJIOB

21 [lepeuncnure aAudnEKTpUUECKUE MaTEpUalIbl U 001aCTH UX IPUMEHEHUS OIIK-1.3.1

22 OneHuTe CBONCTBA IUANEKTPUKOB JUIS U30JISIUH OIIK-1.3.1

23 [Tepeunciure audIEKTpUUECKUE MaTepuaibl C akTUBHBIMU cBoiicTBamu 1 | OIIK-1.3.1
00J1aCTH UX IPUMEHEHUS

24 HazoBure ¢peppoMarHuTHble MaTepuanbl U 00BSICHUTE UX CBOMCTBA OIIK-1.3.1

25 Beibepute Mmatepuan s MarHutonpoBoja, npusenute obOocHoBanue | OIIK-1.V.1
BBIOOpA

26 OneHka KOHCTPYKIIMOHHOM MPOYHOCTH MaTepuaioB npu craruueckux u | OIIK-1.3.1
JUHAMHYECKUX Harpyskax

27 BeiGepure Buj Tepmuueckoil oOpaboTku cmiaBoB st obecnedenus | OIIK-1.B.1
[1apaMeTpoB MIPOYHOCTU

28 [lepeuncnure crutaBpl C BBICOKOM yaenpHOM mnpouHocThlo. Jlaitre | OIIK-1.3.1
CPaBHUTEJIbHYIO XapaKTEPUCTUKY

29 | CpaBHuUTE OCOOCHHOCTH CTPYKTYphl W  cBoiictBa cmaBoB u | OITK-1.3.1
KOMITO3UIIHOHHBIX MaTepHajIoB

30 Onenute cBOICTBA HAaHOCTPYKTYpPHBIX MarepuanoB B cpaBHeHuu c | OIIK-1.V.1




‘ MaKpOpa3MEPHBIMH CTPYKTYPaMHU

Bomnpocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Kon

Ne i/ ITepeuens Bompocos (3amay) s 3auera / nudd. 3adera
p b (3ana4) A aupd WHJIUKaToOpa

Y4eOHbIM IJIAHOM HE IPESYCMOTPEHO

[lepeuenp TeM mIsi KypCOBOTO IPOSKTHPOBAHUS/BBIMOIHEHNS KYpPCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB AJIsl TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1 CTpyKkTypa AanbHero nopsiaka xapakrepHa ans kpuctannuyeckmx | OIIK-1.3.1

nnmM amopgHbIX MaTepuanoB?

2 3aBNCUMMOCTb CBOMCTB KpucTarnna oT HanpasfeHu s OIIK-1.3.1

Ha3blBaeTcA......

3 Ha kakue cBoncTBa MaTtepuasnos BANAIOT AedeKThbl OIIK-1.3.1

KpUCTannnyeckom CTpyKkTypbl?

4 Kak BnnseT CKOpoCTb OXNaXaeHusl pacnnasa Ha pa3mep OIIK-1.V¥.1

KpUCTannmyeckoro 3epHa?

5 O6nagatoT fi HeorpaHNM4YeHHOW PacTBOPMMOCTLIO TBEpAbIe OIIK-1.¥.1

pacTBOPbI BHEAPEHUA?

6 Kakune cnnaBbl KpUCTaNnM3yTCSA N30TEPMUYECKN? OIIK-1.V.1

7 MeHbLUMM 3NEKTPUYECKMM CONPOTUBIIEHMEM 00afatoT YnMCTble OIIK-1.VY.1

MeTanmnbl UnNn TBepable pacTBOpPbl HA UX ocHoBe?

8 Mpn KaknMx BO3OENCTBUAX HApyLLAeTCs CBepXnpoBoasLlee OIIK-1.V.1
COCTOsIHNE?

9 HasoBuTe JOHOPHbIE NPUMECU ANA KPEMHUS OIIK-1.3.1

10 Uem onpenensetca OTOYYBCTBUTESIbHOCTbL NOMYNPOBOAHMKA. OIIK-1.3.1

11 KonunyecTtBeHHasi oLeHKa OTHOCUTESTbHOWN OUANEKTPUYECKON OIIK-1.3.1

NMPOHNLAEeMOCTUN ONINEKTPUKOB

12 [nsa Kaknx AnanekTpukoB xapakTepHa camMonponsBosibHas OIIK-1.3.1




Nnonspu3oBaHHOCTbL?

13 Kakne matepmansl obnagatoT HanbonbLWMM 3HaYeHNEM OIIK-1.3.1

MarHMTHON BOCNPUMMYMBOCTMN?

14 HaszoBuTe CTpyKTypHO-HE3aBUCKMMbIE MarHUTHble xapakTepuctukm | OIIK-1.B.1

dheppomMarHeTUKoB
15 C Kakow Lernbio NPOM3BOANTCS OTXKUM METAanNsoB 1 CnnaBoB? OIIK-1.B.1
16 Kakue cBoncTBa MmaTepmarnoB N3MEHAITCA Npu nepexoae K OIIK-1.B.1

HaHOCTPYKTYPHbIM MaTepunanam.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.3. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYylOIIMX NOPAAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCITUTUTHHBI

11.1. Meroauueckue yKazaHHs A OOyYarOIIUXCS 10 OCBOSHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUHU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcIU. B yuyeOHOM mpoliecce JIEKIHs BBIIOJHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUMHU. JIeKIus pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHUdA, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[TnaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiIine rofbl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACNATH TJIABHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuaJl MOXET CONPOBOXKAATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOTO0 MaTepuaja MpHU TPOBEACHUU KOPOTKHX ITUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

- TEMATUYECKUE JIEKIIUU 110 pa3JenaM Kypcea;

- IEMOHCTpAaIus CJIaii/I0B;

- KOHTPOJIbHBIE BOIIPOCHI K pa3enaM Kypcea.

JlekmoHHbIE MaTepualibl UMEIOTCS B M3IAHHOM BHUJIC, B BUJE DJIEKTPOHHBIX PECYPCOB
ouobmmorexu I'YAIL

11.2. Meroauueckue ykazaHusi A OOyYaroIIUXCS MO BBIOJIHEHUIO JIA00OPaTOPHBIX
pabor.

B xozme BeImoMHEHHMS J1a0OpaTOPHBIX paboOT OOy4aromMCS [OJDKEH YIrIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJECTh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbIX paboOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3yYeHHs] JTUCHMIUIMHBL, OIpenesieMoil y4eOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpUOOpEeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IPOLIECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUILINHBI,

— 3aKpeIUICHHE, PA3BUTHE U JETAIN3alHs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSAX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHEIX padoT
JlaboparopHble pabOTBI  BBHITIOJMHSIOTCA B JIA0OpATOPUH  MaTEPUAIOBEACHHUS HA

71a00PAaTOPHBIX YCTAaHOBKAX C 3aIIOJTHEHHEM MTPOTOKOJIA U3MEPEHUH.

Crpykrypa u opma oTyeTa 0 1abopaTopHOM paboTe

Otuer no nabopaTopHOil paboTe BKIOYAET 00s3aTeNbHbIE MYHKTHI, IPEACTABICHHBIEC B
METOJMYECKUX YKa3aHUSX.

TpeboBanus k opopmIIeHHIO OTUeTa 0 JabopaTOPHOH paboTe

TpeboBanust kK 0OPMIICHHUIO OTUETA MTPEICTABICHBI B METOIMUECKUX YKA3aHUSIX

Metoanueckue ykazaHHs U3/IaHbl B BHJIE 3JIEKTPOHHBIX pecypcoB oubmmuotexku ['Y AIT

TuTynpHBIN TUCT OTYETA TOJHKEH COOTBETCTBOBATH IAOJIOHY, PUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OTYeTa JOJKHO OBbITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBEIEHBI B CEKTOpe HOpMAaTWBHOM nokymeHTauuu [YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
TpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUs: crucKa HCTOYHUKOB
TpUBENICHBI B CEKTOpe HopMaTtuBHOU JokymenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. MeToauueckue yKazaHus JUIsl OOYJArOIIUXCS TI0 TPOXOXKACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BHIOTHEHUS CaMOCTOSATENBHONU pabOThI, O0OYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaressi, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.


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

Hnst oOywaromuxcs 1o 3aoyHod (opme oOydeHHs, camMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IMIaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMHM MPUOOPETaeMBbIX 3HAHUI, 0OECIeYrBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUI MaTepHall 1o TUCIUILIHHE;

11.4. Metoauyeckue yKazaHUsA I OOYYarOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KadecTBa 3HAHHM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHHS XO0Ja OCBOCHUS
JIVCIIATUTAHBI.

B TedyeHne ceMecTphl CTYACHTHI:

- 3AIUIIAIOT JIA0OpaTOpHBIE PaOOTHI (7 1IT);

- BBITIOJTHSIFOT TECTUPOBAHUS 110 MaTepuaiam Jiekiuu B cpene LMS

11.5. Meroauyeckue ykazaHus Ijisi OOYYArOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexyrouHas  arTectauus  OOydalOIMXCS ~ NpeAycMaTpUBaeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

9K3aMeH — (popma OLIEHKH 3HAHWM, MOJYYEHHBIX OOYYAIOIIUMCS B MPOIECCE M3YUCHHUS
BCEH JIMCIUIUIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW PabOThI, CHOCOOHOCTH TPUMEHSTh
UX JJI1 pEelIeHUs NPaKTUYECKUX 3aJad. OK3aMEH, KakK IpaBUJIO, IMPOBOAMTCS B NEPHOJ
HK3aMEHALIMOHHOW CECCHUU W 3aBEepIIAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEILHOY.

B teuenue cemectpa cTyaeHTy HeoOxoauMo ciath He MeHee 50% nabopaTopHbIX padoT,
BBINIOJIHUTH TECTUPOBaHUS B cpene LMS He Humke oneHku "yaosierBoputenbHO". B ciyuae
HEBBINOJIHEHUN BBIIIEU3JI0KEHHOT0, CTYJIEHT, MPH YCHEIIHOM MPOXO0KJIECHUH MPOMEKYTOUHON
aTTecTaluu B popMe SK3aMeHa, HE MOXKET MOTY4YUTh aTTECTAllMOHHYIO OLIEHKY BhIlIe "Xopomo".
CucremMa OLIEHOK IIPU MTPOBEIECHUH TEKYIIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluu
OCYILIECTBIISIETCS] B COOTBETCTBUH C PYKOBOSIIMM JOKyMeHToM opranuzauuu PJ1O I'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MMPOMEKYTOUHOM aTTeCTaAllUN
CTYZICHTOB U aclUPAHTOB, 00YUaIOIIUXCs 110 00pa30BaTENbHBIM IPOrpaMMaM BBICIIETO
obpazoBanus B ['YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf



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

Jluct BHeceHus: U3BMEHEHUH B pabouyro MporpaMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




