MUHHUCTEPCTBO HAVKU U BBICILIETO OBPA3OBAHUS POCCUICKON

OEJEPALIMN

(enepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIBbHOE YUPEIKICHHE BHICIICTO

oOpazoBaHUs

"CAHKT-TIETEPBYPI'CKHI T'OCYIAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUMA"

Kadgenpa Ne 23

YTBEPXKJIAIO

PYKOB OOUTCIIb HAITPABJICHU A

JIOII. K. T.H.,JTOII.

(IOJDKHOCTD, y4. CTETICHB, 3BAHHE)

B.K. Ilonomapes

(MHUATUATBL, (haMUITHS)

(momuce)

@2» 06 2023t

PABOYAA ITPOIPAMMA JCILATUIMHBI

«MarepuajioBeieHuE»
(HanmMeHoBaHVE TMCIUITIAHBI)

Ko HanpaBiieH#st TOATOTOBKH/
CIIEIIHAILHOCTH

24.05.06

HaunmenoBanue HarpaBJICHUA
HOI[FOTOBKI/I/ CIICOaJIbHOCTH

Cucremsl YpaBJICHUS JICTATCIIbHBIMU allllapaTaMu

HanmenoBanue
[IpuGopsI crcTeM yrpaBiIeHHUs JIeTaTeIbHBIX allllapaToB
HaIpaBJICHHOCTH
dopma o0yueHUs OuHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBanus paboyeit MporpaMMbl TACITUTIITAHBI

[Iporpammy cocraBui (a)

JloneHT, K.T.H W ~

M.A.IlnorsaHcKas

(OJDKHOCTD, yU. CTEMEHb, 3BaHUE) (moamucek, nara)

[Iporpamma omobpena Ha 3acenanuu kadeaper Ne 23

« 5 » mions 2023 1, mpotokosn Ne _7/23

3apemyronmii kKageapoir Ne 23
I.T.H.,Tpo(.

(vHMIWMAEL, (amuus)

A.P. bectyrun

(yu. creneHs, 3BaHmMe) C/ (moanuck, nara)

OTtsercrBennslii 3a OIT BO 24.05.06(04)

JIOII. K. T.H.,JTOII.

(vMHUIMATEL, (QaMATHA)

B.K. Tlonomapen

(OIDKHOCTB, YU. CTENeHb, 3BaHIE) (monmmck, nara)

3amectutens Aupekropa HHCTUTyTa Nel mo metoauueckoii pabote

g

— s

(VHHUIMATEL, (QaMAITIs )

B.E. Tapatyn

(IOJKHOCTD, Y. CTENEHb, 3BAHKE) w('ri‘of[m;;.efb, naTa)

(vHMIMAEL, (amMrTus)



Annortanusa

Hucnuniuna «MatepuanaoBeieHrne» BXOJUT B 00pa3oBaTeNbHYIO MPOTPaMMy BBICIIETO
0o0pa3oBaHUsi — MPOrpaMMy CIIEIHATUTETa IO HANPABICHHUIO MOJIrOTOBKH/ CIEIHATBHOCTH
24.05.06 «Cuctembl yrpaBjeHUs JETaTeIbHBIMU amnmnaparaMmu» HarpaBlieHHOCTH «[Ipubopbl
CHCTEM YIpaBJICHMs JIeTaTeNbHBIX annaparoBy. Jucuuminna peanusyercs kapeapoit «Ne23».

Jucuummna HareneHa Ha OpMHUPOBaHKE Y BBITYCKHUKA CIIEIYIOIIMX KOMIETCHIIHIA:

OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/bl MATEMAaTUYECKOTO aHAIN3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO
MCCIICIOBAHUS JJISl PELICHHST MHKEHEPHBIX 3371a4 MPO(eCCHOHATBHOMN JIESTETLHOCTI

[IK-8 «CrnocoOeH MpeacTaBisiTh pPE3yJIbTaThl MCCICAOBAaHUNM B (OpME OTYETOB,
pedeparoB, 0630poB, MyONHKAIINK, JOKIAOB U 3asIBOK HA M300PETCHUS

CognepxaHue IUCHUILIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C IOJY4YEHHUEM
CTYIEHTAMH TEOPETHYECKUX 3HAHMN U TMPAKTUYECKUX HABHIKOB IO MAaTEpUaJIOBEACHHUIO,
MmarepuaiaM, MPUMEHSEMbIM B KOHCTPYKLMSX YCTPOMCTB, METOJAM U CPEJCTBaM KOHTPOJS U
HCCIIEIOBAHU S UX XapaKTepUCTHUK.

[lpenogaBanue AMCUMIUIMHBI TpeaycMaTpuBaeT ciexyoume (opMbl OpraHHU3aIlUuu
y4eOHOTro Tpolecca: JeKIUHU, JJabopaTopHble padOThI, CAMOCTOSITENbHAs padoTa.

IIporpaMMoil AMCUUIUIMHBI TPEAYCMOTPEHBI CIEAYIONME BUIbI KOHTPOJIS: TEKYLLMM
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B JopMe SK3aMeHa.

OOmast TPyJO0eMKOCTh OCBOCHHS TUCIUILUIMHBI COCTABIISIET 3 3a4eTHBIX enuHuIb], 108
4acoB.

S3bIK 00y4eHMS IO TUCIUTLINHE «PYCCKUT »



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE
1.1. Tlenu npenogaBaHus TUCIUTIIMHBI
Lenpto mpenomaBaHusi TUCHUIUIMHBI «MartepuanoBeneHue» SBisieTcst GopMUpOBaHUE 0a30BOM

OCHOBBI

KOHCTPYKTOPCKO-TEXHOJIOTUYECKON  MOJArOTOBKU

CIICIIMAJINCTOB, CIIOCOOHBIX K

MIPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTUUECKOW M HAayYHO-UCCIIEIOBATENILCKON IEATEIbEHOCTH B
00J1aCTH KOHCTPYMPOBAHUSI U TEXHOJOTUU PAHOIEKTPOHHBIX CUCTEM U KOMILJIEKCOB.
1.2. JlucuuruinHa BXOAWT B COCTaB 00s3aTEIbHON YaCTH 00pa30BaTEIBHOM TPOTPAMMBbI
BhICIIero oOpazoBanus (ganee — OIT BO).
1.3. TlepeveHb IIAHUPYEMBIX PE3YILTATOB OOYUICHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3yabTatamu ocBoeHus OI1 BO.
B pesynbprare m3ydeHHs DUCIUILTMHBI OOydaloUMics JODKEH 00JanaTh CIEAYIOIMMU
KOMITCTCHITMSIMHM HJIM WX JacTsiMA. KOMITETEeHIINU ¥ WHAMKATOPHI UX JOCTH)KCHUS IIPUBEICHBI B

Tabmuue 1.
Tabmuna 1 — IlepeyeHr KOMIIETEHIIMI U MHAMKATOPOB WX JTOCTHIKCHHUSI
Kareropus (rpynna) Kon n HanmeHoBanne Kon n HamMeHOBaHME MHIUKATOPA
KOMITETEHLIU U KOMITETEHLIM U JIOCTUKEHU I KOMIIETEHIIU U
OIIK-1 Crioco6en OIIK-1.3.1 3HaTh pa3aenb
MIPUMEHSTH MaTeMaTUUYECKUX M eCTECTBEHHBIX HayK (B
€CTECTBEHHOHAYYHBIE | TOM UK CIIe OOIIEHHKEHEPHOTO OI0Ka),

1 OOIIEWHKEHEPHBIE
3HaHUSI, METO/IbI

HEeOOXOQUMBIE 71 OCBOEHHS
npodecCHOHANBHBIX TUCIMIUINH U

MaTEMAaTHYECKOIO pEIeHHS MH)KEHEPHBIX 32/1a4 B
aHaian3a u npodeccHOHAIBLHON AEITEALHOCTH, a TAKKE
OOmenpodeccuoHaabHbIE poge ! ’
MOJICITUPOBAHMS, METO/bI MATEMATHUECKOIO aHaJIN3a,
KOMITETEHIIUHU
TEOPETUYECKOTO U MOJEJIMPOBAHUS, TEOPETUUECKOTO U
AKCMEPUMEHTAIBHOTO | KCTIEPUMEHTATBFHOTO HCCIICIOBAHUS
HUCCIIEIOBaHUS I OIIK-1.Y.1 ymeTh IpUMEHSTH 3HAHUS B
perieHus 00J1aCTH MaTEMAaTUYECKUX U €CTECTBEHHBIX
WH)KEHEPHBIX 33,124 HayK (B TOM 4yHrciie 0OEeHHKEHEPHOTO
npodeccuoHaIbHON ONIoKa) IS pelieHUs MPAKTUYECKUX 3a/1a4
JIeSITeIbHOCTH B MPOQECCHOHATBLHOM ICATEIIEHOCTH
[1K-8 Cnocoben
MIPEACTaBIIATh
€3yJAbTaThl
pesy. . IIK-8.B.1 BianeTs HaBbIKaMu 000OIIEHN S,
HCCIIENOBAHUN B
[IpodeccronanbHbIC o (hopMyIHPOBAHUS U U3IIOKECHHS
M€ OTUETOB
KOMIIETEHIIN U p i pe3yabTaTOB HAYYHO-UCCIIEIOBATEIBCKUX U

pedepaToB, 0030poB,
MyOIHUKALHiA,
JOKJIQJIOB | 3asBOK
Ha U300peTeHust

OIIBITHO-KOHCTPYKTOPCKUX paboT

2. Mecro qucuumnHbl B cTpykrype OIT

Jucuumniraa MoXeT 0a3upoBaThCs Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00YJArOIIMMU CS
IIPU U3YYEHUU CIEIYIOUMX AUCIHUIUINH:

— «Dusnkay,

3HaHUs, TOJy4EHHbIE INPU H3Y4eHUM MaTepuana JaHHOM AMCHUIIIMHBL, MMEIT Kak
CaMOCTOSITEIbHOE 3HAUEHHE, TaK U MOIYT HCIIOJIb30BAaThCA IMPU H3YYEHUHM KOHCTPYKTOPCKO-
TEXHOJIOTMYECKUX AUCLUILIMH MPOPECCHOHATBHOTO IIUKIIA.




3. O0BeM H TPYIOEMKOCTh JAMCITUTIIIAHBI
Janubie 06 oOmem oObeMe AMCHUIIMHBI, TPYIOEMKOCTH OTACIBHBIX BUIOB YueOHOU
paboThI MO AMCHUTITUHE (M pacpee]IeHHE 3TN TPYIOEMKOCTH MO CEMECTpaM) MPEACTaBIICHHI B
Tadume 2.

Tabnuma 2 — O6beM U TPYAOEMKOCTh JAMCLIMILINHBI

TpynoeMKocTs 1o
Bun yuebHoii paboThl Bcero cemMecTpam
No3
1 2 3
Oowan mpyooemkocmap OUCHUNIUHDL, 3/108 3/108
3E/ (gac)
U3 nux uacoe npakmuueckoil n0020mMo6Ku 8 8
Ayoumopuwie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:
nexuauu (JI), (dac) 34 34
npakruueckue/cemunapckue 3ansatus  (I13),
(4ac)
naboparopHblie padotsl (JIP), (yac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnasa paboma, Bcero (dac) 21 21
Buo npomesxxcymounon ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Judd. 3ay, DK3. DK3.
DK3.*%)

*x -
HpI/IMe‘{aHI/Ie: KaHIWJATCKUKU 3K3aMCH

4. CopneprkaHue AUCIUTLIMHBI
4.1. PacnpepneneHue TPYITOSMKOCTH JAUCITUIIIIMHEI IO pa3/ieiaM U BHJIaM 3aHSTHHA .
Paznenbl, TeMbl TUCHUIUIMHBI U UX TPYOEMKOCTh MPUBEACHBI B TaOIHIIE 3.

Tabnuua 3 — Pasznensl, TeMbl IUCHUIUIMHBL, UX TPYI0EMKOCTh

Pa3nenbl, TEMBI JUCLUIUIMHGL Tesapm | 113 (C3)) - JIP K1l CPC
’ (gac) | (uac) (gac) | (uac)
Cemectp 3
Paznen 1. Knaccudukarus 37eKTpoTeXHHIeCKUX 9 9

MaTepUajoB

Paznen 2.0cHOBBI MaTEpUAIOBEICHUA.

Tema 2.1 Kpucramimueckue CTpyKTypbl U UX
CBOMCTBA. 2
Tema 2.2 JledekTbl KpUCTAULITUYECKUX CTPYKTYP U
UX BIIMSIHUE HAa CBOMCTBA

Tema 2.3 Iponecco! quddy3un.

Pasnen 3. .CBOMCTBAa METAJIJIOB U CIJIABOB

Tema 3.1 ®a30BbIi COCTAB CIIABOB

Tema 3.2 TunoBsle fuarpaMmbl (azoBoro
COCTaBa CIIJIABOB

Tema 3.3 Tepmuueckass 00pab0OTKa METaJLIOB U
CIIIaBOB




Pasnen 4. CBoiicTBa HEMETAINIMUECCKUX
MaTepHuaioB

Tema 4.1 ITnacTMaccel U X CBOICTBA
Tema 4.2 CTexita 1 MX CBOMCTBA

Tema 4.3 CocTaB U cBONCTBa KEpaMUKH

Paznen 5. Dnekrpuyeckue CBONCTBAa MaTepUaioB
Tema 5.1 30HHas CTpyKTypa TBEPIOTO Tejla
Tema 5.2 D11eKTpONPOBOIHOCTH MAaTEPUATIOB

1.5

1.5

Paznen 6 [IpoBOAHUMKOBBIE MaTepUAIIbI

Tema 6.1 3aBUCUMOCTb yAEIBHOTO
CONPOTHUBJICHU S METAJIJIOB U CILIABOB OT
TeMIIepaTypbl U 1e(eKTOB CTPYKTYpHhI

Tema 6.2 Knaccudukanusi 1poBOIHUKOBBIX
MaTepuajIoB MO 00JIACTH UX MPUMEHEHHUS B
JJEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOAHUKU. XapaKTEPUCTUKU U
001acTh NPUMEHEHUS

Paspen 7. lnsnexrpuueckue MaTepuaisl
Tema 7.1 Ionspusanus JUAIEKTPUKOB B
3JIEKTPUUYECKOM T10JIe

Tema 7.2 M3011MOHHBIE MaTepUalIbl U
KOHJICHCATOPHBIE TUAJIEKTPUKA

Tema 7.3 AKTUBHBIE TUDJICKTPUKH.
Knaccudukanus u o6nacts npuMeHeHUs

Paznen 8. [TomynmpoBOAHUKOBBIE MaTEPUAIIBI
Tema 8.1 CoOGCcTBEHHBIE U TPUMECHBIE
MOJIYIIPOBOTHUKH

Tema 8.2 KoHTakTHBIE SIBJICHHS HA TPAHUILIE
IIOJIYIIPOBOIHUKOB Pa3HOM IPOBOJMMOCTH

Tema 8,3 Biusinne BHeHUX (pakTopoB Ha
MPOBOJIMMOCTb IOJTYIPOBOJHUKOB.

Tema 8.4 TexHOJIOTMYECKUE ACTIEKTHI MOTY4EHUS
MIOJIYIIPOBOIHUKOBBIX MaTepUaJIOB

Paznen 9 MaruuTHble MaTepraibl

Tema 9.1 Ilponiecc HaMarHMYMBaHUS U
nmapaMeTpbl MAarHUTHBIX CBOMCTB MaTepUaioB
Tema 9.2 MarHuTomsrkie MaTepuaibl U 00IacTh
WX IPUMEHEHUS

Tema 9.3 MarautoTBep Ible MaTepUaIbl U 00J1aCTh
X IPUMEHEHUS

Paznen 10 KoHcTpyKiiMOHHBIE MaTEpHATBI

Tema 10.1 Mexanudeckue, TEXHOJOTHUECKAE U
SKCITyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHuaioB

Tema 10.2 Knaccudukarus KOHCTPYKITHOHHBIX
MaTEpHaJIOB 10 COCTABY U CTPYKTYpe

1.5

Paznen 11 OcoOeHHOCTH CBOMCTB HAHOPA3MEPHBIX
U HAaHOCTPYKTYPHBIX MaTepHaAJIOB

HTroro B cemectpe:

34

17

21

HUtoro

34

17

21




[lpakTuueckass TMOArOTOBKA 3aKIIOYAETCd B HENOCPEICTBEHHOM  BBIIIOJIHEHHUH
oOydalonMMHCS  ONpEIENICHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. ConepxaHue pa3eiioB ¥ TEM JICKITMOHHBIX 3aHITHH .
CopeprxaHue pa3ieioB U TeM JICKIMOHHBIX 3aHATHI MPUBEICHO B TabmuIe 4.

Tabmuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

HOMep pasaciia Hazpanue u COACPIKAHUEC PA3ACIIOB U TCM JICKIIMOHH BIX 3aHATHH

Knaccuukanum 351eKTpoTeXHUYECKUX MaTepHalloB.

OCHOBHBIE MaTE€PUAJIBI AIICKTPOMEXaHUUECKOTO 00OpPYIOBaHUS U
UX CBOMCTBA. TeXHOJIOTMYECKHE MaTepHabl, IPUMEHSIEMbIC B
TEXHOJIOTMYECKUX MPOIeccax MPOU3BOACTBA

1 AJIEKTPOMEXaHUYECKUX H3lennii. KoHCTpyKIMOHHBIE
MaTepuasbl: METAJUIbl U CIUIABBI, IJIACTMACChI, CTEKIIA, KepamHKa,
Kwien. BcnomorarenbHble MaTepHralibl 1715 00ecreueHus
HEO0OXOIMMBIX YCIOBHH IPH MPOBEACHUH TEXHOIOTHUYECKUX
ornepanuu.

OCHOBBI MaTE€pHUAIOBEACHUS.

CTpoeHue METaJIOB U CIIJIABOB, OCHOBHBIE (pU3MYECKUE
CBOICTBA KPUCTAINIMYECKOU CTPYKTYphI. TuIbI
KpUCTaJUIMUECKUX peleTok. [lommkpucraminueckue u
2 MOHOKpHUCTaJUIMUECKUE CTPYKTYyphl. [lomumopdusm u
aHU30TPONUS KPUCTAJUTMYECKUX CTPYKTYp. JledekTs
KPUCTAJUINYECKON CTPYKTYpPBI, UX BJIMSHHE HA CBOWCTBA
matepuanoB. [Ipoueccel nuddysun.

CBolicTBa METAJIOB U CIJIABOB.

dopMupoBaHUE CTPYKTYPHl METAJIJIOB ¥ CILJIABOB ITPH
kpuctaum3anuu. [lomumopdusie mpeBpamieHus. CTpoeHue
CIUTaBOB. JlarpaMMbl COCTOSHUSI CHCTEM CIUIABOB C MTOJHOU U
OTPaHUYCHHON PACTBOPUMOCTSIMH B TBEPJOM COCTOSIHHH.
HasznaueHue, CylHOCTh U XapaKTEPUCTUKA OTIEpaIlUi
TepMuyeckoir oopadoTku. Tepmudeckas oOpaboTKa CTalu.
OCco0EHHOCTH TEPMUYECKOH 00Pa0OTKH IIBETHBIX METAILJIOB U
criaBoB. O0ecneueHre 3aIaHHbIX MEXaHUYECKUX U
TEXHOJIOTUYECKUX CBOMCTB MPU TEPMHUUECKON 00paboTKe.
HasHaueHwue, CyIHOCTh U XapaKTEPUCTHKA ONEpariuii XAMUKO -
Tepmuyeckoit o0padoTku. ObecrneueHmne 3aJaHHbIX
MEXaHUYECKUX U TEXHOJIOTUYECKUX CBOMCTB MPU XUMHUKO-
TepMUYECKOr 00paboTKe

CBoiicTBa HEMETAUIMYECKUX MAaTEPHUAJIOB.

Knaccudukanus moaumepos. TepMonIacTHYHBIE TTOTUMEPHI U
4 UX CBOMCTBA. TepMOpEaKTUBHBIE ITOJIUMEPBI U UX CBOUCTBA.
Komnozunnonnsle miactmaccesl. Harmonuurenun miacrmace,
COCTaB Y TOIOJIOTHS.




Knaccudurkanus cTekon mo cTeKioo0pasyomeMy XUMHAYECKOMY
coequHeHnto. CocTaB M CBOMCTBA OKCUJIHBIX CTEKOI. MeTozbl
MOBEPXHOCTHOM M 00beMHON MoM uKaruu creko. CUTAIITBI 1
MX CBOWCTBA.

Kepamuka, xumuueckuit 1 (a3oBbiii cocta. Onepanuu
KepamMuuecKoil TexHosoruu. CBoicTBa M 001aCTh IPUMEHEHHS
KepaMHUYECKUX HU3JeInl

MexaHnnyeckrne CBOMCTBA KOHCTPYKIIMOHHBIX MaTEpUAJIOB.
Knaccudukanus v BUIbI UCTIBITAHUM TS ONIPEACICHUS
MEXaHUYECKUX CBOMCTB.

XapakTeprucTUKa OCHOBHBIX TEXHOJIOTHUYECKUX METOJI0B
00pabOTKH ANEKTPOTEXHUUYECKUX M KOHCTPYKIIHOHHBIX
MaTtepuanoB. TexHonornueckue CBONWCTBA MaTEPUAJIOB.

DJEKTPUYECKHE CBOMCTBA MAaTEPHAIOB

OCHOBHBIE TOHATHUS U 3JIEMEHTBI 30HHON TeOpuH. 30HHbIE
CTPYKTYpPbl METAJLIOB, AUIJIEKTPUKOB U MTOITYIIPOBOJIHHUKOB.
XapaKTepHUCTHUKA 3JIEKTPUYECKAX CBOWCTB IPOBOIHUKOB,
ITOJIYIPOBOJHUKOB U IU3JIEKTPUKOB.

VYaenpHas snekrpudeckas npoBoauMocTb KoHneHTpanus
HOCHTEJIEH 3apsAAa B IPOBOJHUKAX U ITOIYIIPOBOJIHHKAX.
[To1BMKHOCTH HOCUTENEH 3apsiia, 3aBUCUMOCTD OT CTPYKTYpPBI U
TEMIIEPATyPBHI.

IIpoBOAHMKOBBIE MAaTEPUAIIBI

XapakTepucThka CBOMCTB MPOBOJHUKOB U UX 3aBUCUMOCTD OT
BHEIIHUX yCIOBUN. [[pOBOAHUKOBBIE MaTEpHabI C BBICOKOM
npoBoauMOocThio. [Ipumon u ux knaccudukanus. TpeboBaHus K
MaTepuasam IpuIoes. Marepuansl 11 pa3InuHOro BUJa
KOHTAKTOB.

Marepuansl ¢ GOJIBIIMM YIETBHBIM COMIPOTUBIICHUEM,
PE3UCTUBHBIE MaTEPHUAIIBI.

SIBnenune cBepxnpoBoIUMOCTH. CBEPXIIPOBOIAIIME METAIIIBI U
crtaBbl. CBEpXIIPOBOJIAIIAS KEpaMUKa.

Jusnexrprudeckue MaTepuabl.

Ionsapu3anus AUAIEKTPUKOB B JJIEKTPUYECKOM IIOJIE.
Jvanexkrpruyeckue MoTepy U 3JIEKTpUYECKasi TPOYHOCTh
JMDIIEKTPUKOB. MexaHn4YecKue, TepMUUIECKe U (PU3UKO-
XUMHUYECKHE CBOMCTBA TUAJIEKTPUKOB.

["a3o000pa3zubie qUANCKTpUKH. JKUAKHE TUATICKTPUKH.
DJIeKTpOU30JISIIMOHHbIE IJ1acTMaccehl. [lonmuMepsl, mosrydaemble
[IOJIMMEpHU3aLued U TOJIMKOHACHCALUEH.

AKTHBHBIE IUDJICKTPUKA. XapaKTEPUCTUKA CETHETOMJIEKTPUKOB
Y [TbE302JIEKTPUKOB.

CgoiicTBa 1 001aCTh TPUMEHEHHUS PE3UHBI. TeXHOJIOTHYECKUE
IPOLIECCHI U3rOTOBJICHUS cTekia. CBoiicTBa M 001acTh




npuMeHeHus kepamuku. Cltosia ¥ clito/isHble Matepuaisl. Jlaku,
SMai, KOMITAyH bl U KIICH.

ITonynpoBOJHUKOBBIE MaTEpHAIbI.

Krnaccuguxanus monyrnpoBoIHUKOB. DIEKTPOIIPOBOJIHOCTh
MOJIYIIPOBOIHUKOB M €€ 3aBUCUMOCTb OT Pa3InYHbIX (JAKTOPOB.
@®oTONPOBOAUMOCTD ITOIYIPOBOJHUKOB. TepMOaIEeKTpHUECKUE
SBJICHUS B IOJYMPOBOIHUKAX. ["albBaHOMAarHUTHBIE Y(XPeKTHI B
MTOJIYIPOBOJHHUKAX.

XapakTeprucTruKa MPOCTHIX MOJYIPOBOJHUKOB.
TexHosornueckue ornepanuu MoJy4eHHUs] MOHOKPUCTAIIINYECKUX
MOJIYIPOBOJAHUKOBBIX MaTepranoB. @uznueckue MeTo bl
OUYHCTKHU MOJIYIIPOBOJAHUKOBBIX MaTepUaIoB. XapaKTepUCTUKA U
CBOMCTBa OCHOBHBIX OMHAPHBIX ITOIYIPOBOIHHKOBBIX
coeMHEHU. TBepple pacTBOPBI HA OCHOBE MPOCTHIX
MOJIYIIPOBOHUKOB M XUMHUYECKUX COETMHEHUI.

MaruuTHbIE MaTEpHUAIIBI

SBnenus gpeppomaraerusma u peppumarserusma. OOpazoBaHue
JIOMEHHOM CTPYKTYphl B (eppomarHeTukax. Ilpouecc
HaMarHM4¥MBaHMs BO BHEIIHEM MarHUTHOM T1oJie. SIBiieHue
rucrepesnca. [lapamMerpsl MAarHUTHBIX CBOWCTB MaT€pUasIoOB.
Knaccudukanus MarHUTOMITKAX MaTepHalioB, 00JacTh
npuMeHeHus. HU3Kko4acTOTHbIE M BBICOKOYACTOTHBIE
MarHUTOMSTKHE MaTepHaisl — Gpepputhl. AMOpGHBIE
MarHUTOMSTKHE MaTepuaibl. MarHUTOTBEp/ible MaTeprabl —
MCTOYHHUKH OCTOSSHHOTO MarHUTHOTO 1noJjist. TpeboBanue k
napaMeTpam U 3aBHCHUMOCTB OT COCTaBa U CTPYKTYPHI.
Tepmuueckass 00pab0OTKa MarHUTOMATKUX M MAarHUTOTBEPBIX
MaTepuaoB.

10

KoHCTpYKIIMOHHBIE MaTEPHAIIBI.

HasnaueHnue 1 ocHOBHBIE TpeOOBaHU S, TPEIBSIBIISIEMbIE K
KOHCTPYKIIMOHHBIM METaJJIaM U CILJIaBAaM, UCIIOJIb3YEMBIM B
AEKTPOMEXaHUYECKUX H3NEIHAX.

CocraB, OCHOBHBIE MAPKH U COCTOSIHUE ITOCTaBKU YIJIEPOIUCTHIX
U JIETUPOBAHHBIX cTajeil. Ha3nauenue u ycioBus BeIOOpa
OCHOBHBIX MAapOK CTaJICH I U3IEIUN DIEKTPOMEXaHUKH .
XapakTeprucTHKa U CBOMCTBA [IBETHBIX METAJUIOB U CILJIABOB.
CocraB, OCHOBHBIE MAPKH U COCTOSIHUE ITOCTaBKHU.

CTONKOCTb MaTepUanoB K 3JIEKTPOXUMMUYECKON U K XUMUYECKON
KOppO3uu. MeTo/ bl TOBBIIEHUSI KOPPO3UOHHOW CTOMKOCTH U
3alMTHI OT KOPpO3uH. JKaponpodyHOCTs U METO/BI €€
MOBBIIIEHN . XJIaJOCTOMKOCTh MaTepuasioB. BiusHue
paIuanuoOHHOro 00JTy4eHNs Ha (PU3MKO-MEXaHUYECKHE CBOWCTBA
MaTepHUaoB.

XapakTepucTHKa U CBOICTBA CIIJIABOB C OCOOBIMHU TETNIOBBIMU
CBOMCTBAMH: CINIaBBI C MUHUMAJIHO BO3MO>KHBIMU




TeMIepaTypHbIMHU KOd(hdUIIMeHTaMi JTUHEHHOI0 paclMpPeHUs U
3aJJaHHBIMH TEMIIEPATYPHBIMU KO3(PPULIHMEHTAMU JINHEWHOTO
pacumpeHus.

CnunaBbl ¢ 0COOBIMH yIIPYTUMH cBoMcTBamMu. CTpyKTypa,
(M3HKO-MEXaHUUYECKHE CBOMCTBA CIIJIaBOB.

KoHCTpyKIIMOHHBIE JTACTUKA ¥ KOMITO3UIIUOHHbBIE MATEPUAJIBI,
UCIIOJIb3YeMbIE B 3JIEKTPOMEXaHHUKE.

OcHoBHbIE TpeOOBaHUS, IPEABABIISAEMbIE K IJIACTUYECKUM
MaccaM. Bupl, XapakTepucTUKU U MapKH KOHCTPYKLIHOHHBIX
IJTACTUKOB , UCIIOJIb3YEMBIX B M3/EIUSIX IPUOOPOCTPOCHHUSL.
Hasznauenue, xapakrepucTuka 1 00J1acTh IPUMEHEHHUS
KOMITO3UIIMOHHBIX MaT€pHaJOB.
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Oco0eHHOCTH CBOMCTB HAHOPA3MEPHBIX M HAHOCTPYKTYPHBIX
MaTepUaJIOB.

Metozpl moydeHus HAHOCTPYKTYPHBIX METaJNTUYECKUX
cr1aBoB. BiusiHuE pa3Mepa KpUCTaJUIMUECKOTO 3€pHa Ha
dusnyeckue, MEXaHUYECKUE U TEXHOJIOTMYECKUEe CBOMCTBA
cru1aBoB. HaHOCTpyKTYpHBIE KOMITO3UIIMOHHBIE MAaTEPHAIIBI.

4.3. Tlpakrnyeckue (ceMUHApPCKUE) 3aHSITHUS
Tembl MpakTUUECKUX 3aHATUN U UX TPYIOEMKOCTh IPUBEJECHBI B TA0IULIE O.

Tabnuua 5 — [paktuyeckue 3aHATHS U UX TPYAOEMKOCTh

N3 nux Ne
Ne | Temepl npakruueckux | ®opmel npakrndeckux | TpymoeMKocTh, |IpakTH4ECKOH | paszeria
/11 3aHITUU 3aHITUU (uac) MMOJTOTOBKHU, | IUCITHTI

(gac) JIUHBI

VY4yeOHBIM MJIaHOM He TIPETYCMOTPEHO

Bcero

4.4. JlabopaTopHBIE 3aHATHS
Tembl J1a0OPaTOPHBIX 3aHATUN U X TPYIOEMKOCTh TTPUBEACHBI B Ta0IHIIE 6.

Tabnua 6 — JIabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh

M3 Hux No
e HaunmenoBanue nabopaTopHbIX paboT TpyRoeMKoCTS, | MpAKTHHECKOH | pasiena
n/m (uac) MOJATOTOBKH, | AUCLHMIT
(gac) JIMHBI
Cemectp 3
1 | UccnenoBanue CBOIICTB MIPOBOIAIIAX 2 1 6
CIJIaBOB
2 | MccnenoBanue CBOWCTB U30JISIIIHOHHBIX 2 1 7
MaTepuasoB
3 | UccnenoBanme mpsiMoro u 06paTHOTO 2 1 7
nbe309(hexra
4 | UccnenoBanue CBOMCTB MOYIPOBOJIHUKOBBIX 4 1 8
MaTepHajioB




5 | UccnenoBanue CBOMCTB MAarHUTOMATKAX 2 1 9

MaTepHaoB

6 | MccrnemoBanme CBOWCTB MAarHUTOTBEPIBIX 2 1 9
MaTepuaoB

7 | UccnenoBanue TBEpOCTH 3 1 10

KOHCTPYKIIMOHHBIX MaTe€pHaJIOB.

Bcero 17

4.5. KypcoBoe nmpoekTupoBaHue/ BHITTOTHEHNUE KYpCOBOH pabOThI
Y4eOHBIM IJIaHOM HE TPETYCMOTPEHO

4.6. CamocrostenbHas paboTa 00yJaroImXcs
Bu bl camocTosTeNbHOM paboTHl U €€ TPYAOEMKOCTh MPHUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Buabl caMoCTOATENBHON pabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 3,
Bun camoctosTensHOM paboTh

qac qac
1 2 3
M3ydeHne TeOpeTHIeCKOro MaTepuaia 7 7
qucuuianHel (TO)

Kypcosoe npoexruposanue (KI1, KP)

PacuetHo-rpaduyeckue 3aganus (PI3)

Bemmonaenne pedepata (P)

[ToAroToBKa K TEKyIeMYy KOHTPOIIIO 7 7
ycneBaemoctu (TKVY)

Homammee 3ananue ([13)

KonTponbeHbie paboThl 3a0unnkoB (KP3)

[ToaroroBka K MpoOMeXyTOYHON

arrectaruu (I1A) ! !

Bceero: 21 21

5. TlepedyeHb y4eOHO-METOTUICCKOTO OOCCIICUCHUS
JUTSI CAMOCTOSITENIbHON PabOThl 00YJAIOIMXCS 10 TUCITUTIINHE (MOTYITIO)
Y4eOHO-MEeTOaNYeCKue MaTepualbl A CaMOCTOSTENbHOM paboThl OOYYaIONMXCS YKa3aHbI B
m.m. 7-11.

6. IlepeueHb eYaTHBIX U DJIEKTPOHHBIX YIEOHBIX M3JaHUI
[lepeueHb MEYATHBIX U DIIEKTPOHHBIX YUEOHBIX M3MaHUN pUBEIEH B Ta0muIe 8.
Tabnuna 8— [lepedeHb neyaTHbIX U AIEKTPOHHBIX YUEOHBIX M3AaHUN

KomaectBo

SK3EMILISIPOB B

UF%I_H gxpp/ec bubnuorpaduueckas ccplika 6H(6$/IOZ::KG

EKTPOHHBIX

SK3EMILIIPOB)

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

option=com_irbis&view =irbis&ltemid=418 MarepHaibl 3JIEKTPOHHON
(TYAII) TEXHUKH : [ DIEKTPOHHBIN




pecypc] : KOHCIEKT JEeKIHH
/M. A. IlnotsiHckas [u ap.] ;
C.-Iletepb. roc. yH-T
a’POKOCM.
npubopocTpoeHus. - 2-¢
W3/., AOI. - DJIEKTPOH.
TekcToBble nad. - CIIO. :
W3n-Bo I'VAIL 2017. - 271
c.

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

MarepuanoBenenue u
MaTepuansl JIEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBII
pecypc] : yuebHOe mocobue
/M. A. ITnotsiHCcKas [u ap.] ;
C.-Ilerepb. roc. yH-T
A’POKOCM.
npruOOpPOCTPOCHHUSL. -
DNEKTPOH. TEKCTOBBIC JIaH. -
CIIo. : U3n-Bo I'VAII 2018.
-301 c.

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

DIIEeKTPOTEXHUYECKUE
MarepHaibl (MAarHUTHBIE
MaTepuansl) : [
DJIeKTpOHHBIN pecypc]
y4e0HO-METOMYECKOEe
nocobue/ M. A.
[Inorauckas [u ap.]; C.-
[leTepO. roc. yH-T a3pOKOCM.
puOOPOCTPOCHHUS. -
DJEeKTPOH. TEKCTOBBIC JIaH. -
Canxkr-IlerepOypr : [0. u.],
2020.-59 ¢

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

DJEKTPOTEXHUYECKIE
MaTepuabl
(momynpoBOAHUKH) : [
DIIeKTpOHHBIN pecypc]
y4eOHO-METOINUECKOE
nocobue/ M. A.
[Inorsauckas [u ap.]; C.-
[leTepO. roc. yH-T a3pOKOCM.
npuOOpPOCTPOCHHUSL. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [0. u.],
2020.-54 c

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

DIIEKTPOTEXHUYECKUE
Martepuaibl (TPOBOAHUKH) :
[ DnexTpoHHBI pecype] :
y4e0HO-METOJMYECKOE
nocobue/ M. A.
[Inorsauckas [u ap.]; C.-
[leTepO. roc. yH-T a3pOKOCM.

PUOOPOCTPOCHUSL. -




DJEKTPOH. TEKCTOBBIE JIaH. -
Canxr-IlerepOypr : [0. u.],
2020.-41 c.

Hass1g0B, C. B.
MarepuanoBeaeHue u
TEXHOJIOTHS
KOHCTPYKIIUOHHBIX
MaTepHaoB : yaeOHOe
nocobue/ C. B. /laBwi0B, P.
A. borganos. - Mockea ;
Bomnorna : Uadpa-
Nuxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TeKcT : 2JeKTpOHHBIN

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

Hpobog, A. B.
DJIEKTPOTEXHUYECKIE
MaTepuaisl : yueOHoe

nocobue/ A. B. Jlpo6os, H.
https://znanium.com/catalog/product/1854593 | 1O. EpmoBa. - 2-¢ usn., ctep.
- Muuck : PUIIO, 2021. -
234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
AJIEKTPOHHBIN

7. TlepeueHb 2IMEKTPOHHBIX 0OPA30BATENBEHBIX PECYPCOB
MH(OopMaImOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pazoBaTEIbHBIX pecypcoB WH(OPMAITIOHHO-
TENIEKOMMYHUKAIIMOHHON cetn «VIHTepHeT», HEOOXOIUMBIX [UIi OCBOEHHS JUCIHILIAHBI
npuBe/ieH B Tabiuie 9.

Tabmuma 9 — IlepedeHb SJIEKTPOHHBIX OO0pPa30BATEIBHBIX PECYPCOB HHQPOPMAHOHHO-
TEJIEKOMMYHHKALIMOHHOM ceTH «HTepHEeT»
URL anpec HaumenoBanue

httpz//lib.aanet.ru/ Hoctyn B ObC «Jlanb» ocymecTBasiercs 1o goropopy Ne 26 u Ne27 ot
31.01.2023
Hoctyn B ObC «ZNANIUM» ocymectBisiercst o goropopy Ne 058 ot
27.02.2023
Jloctyn B OBC «(HOPAWTY ocymectsisercsa mo goropopy Ne 257 ot
29.05.2023

8. Ilepeuenb MH(MOPMAIIMOHHBIX TEXHOJIOTHHA
8.1. IlepeyeHp TPOTPaMMHOTO OOECTICUEHUs, HCIOIB3YeMOr0 TPH OCYIIECTBICHUU
00pa30BaTENBHOTO MPOIIECCa MO AUCHUTIIIHHE.
[lepeueHp MCMOIB3YEeMOTO IIPOTPaMMHOTO obecrieueHus npeacrasieH B Tabiuie 10.

Ta6mmma 10— IepedeHb TpOrpaMMHOTO OOECIICUSHUS

Ne /i HanmeHnoBanue

He npexycmotpeno

8.2. IlepeyeHp 1 H(QOpMaIIMOHHO-CIIPAaBOYHBIX CHCTEM,HCIOJIB3YEMBIX npu
OCYIIIECTBIICHHH 00pa30BaTeIbHOTO MPOIecca O AUCHUIIINHE




[lepeyeHb HCHONB3YeMBIX HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTaBICH B
Tabmuie 11.

Tabnuna 11— Ilepeyenp nHGOPMAITIOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npengycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CocraB  MaTepuanbHO-TEXHUYECKOM  0a3bl, HEOOXOIMMON IS  OCYIIECTBICHUS
00pa3oBaTenpLHOTO Mpoliecca Mo TUCIUILUIMHE, TPEICTaBlieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUYECKOW 0a3bl

Ne HaunMeHOBaHUE COCTaBHOM 4acTH Howmep aynuropun
n/n MaTepuaIbHO-TEXHUUECKOW 0a3bl (mpu HEOOXOAMMOCTH )

1 MynbsTUMeauiiHAS JEKIIMOHHAS Ay TUTOPHUS

CrneunanusupoBanHas 1aboparopus «MatepranoBeieHue 1 14-03 I'acrenno
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTE€PHUaJIOB )

10. OueHouHbIe cpeAcTBa AT TPOBEACHUS TPOMEKYTOUHON aTTeCTAllUH
10.1. CocTaB OIIEHOYHBIX CPEICTBIUII MPOBEACHHUS IPOMEKYTOYHON aTTeCTalluu
oOyyaronmxcsi 1Mo JUCHHUILIMHE TpUBEACH B Tabmuiie 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB TSl TPOBEACHHS TPOMEKYTOYHON aTTECTAIU

Bug npomexxyTouHoO aTTecTalinuu IlepedyeHb OIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K 3K3aMCHY;

10.2. B xauecTBe KpUTEpPHUEB OLICHKM YPOBHS CQPOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIIMI OO0ydaronmMucs MpUMEHsieTcs S5-0ajulbHas IIKajda OLIEHKH CPOpPpMHUPOBAHHOCTU
KOMIIETEHIINH, KOTOpasi puBecHa B Tadbnuie 14. B TeueHne cemecTpa MOKET MCIOIB30BATHCS
100-6amipHas  mKana ~— MOAYJIbHO-PEMTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa
UCII0JIb30BAHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

['VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHs CQOPMUPOBAHHOCTH KOMIETEHIIUH

Or1eHKa KOMIIETEHIINUT

5-0auIbHAs KA XapaxrepucTika COPMUPOBAHHBIX KOMIICTEHLIHI

— O0yJalnMiicsi TITyOOKO W BCECTOPOHHE YCBOWMJI MPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, ITOCJIEIOBATEIIEHO U TPAMOTHO €T0 M3J1araer;

— ONMPASCh HA 3HAHUS OCHOBHOW W JOMOJHUTEIBHOW IJUTEPATypPHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKEHHS C TPAKTHYSCKON
JICSTEILHOCTBIO HAIIPABJICHUS;

— yMell0 00OCHOBBIBACT M apIYMEHTHPYET BBIJIBUTAEMbIC HM HJICH;

— JIeJIaeT BBIBOMBI H 00OOIICHN;

— CBOOOHO BIIAJIEET CUCTEMOM CIIeHATN3UPOBAHHBIX TOHATUH.

OTIIMYHO»
<GaYTCHO»

— o0y4aronmiicsi TBEpA0 YCBOMJ MPOTPAMMHBIN MaTepual, FpaMOTHO U
[0 CYIIECTBY MH3JIaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTypsbl;

— HE JIONYCKAET CYILECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAaHUSA C MPAKTUUYECKOW JEATeIbHOCTBIO
HalpaBJICHUS;

— apryMEHTUPYET HAYYHbIE MOJIOKEHHUS;

<«XOpOILLIO»
<GAYTEHO»




Or1eHKa KOMIIETEHIINU

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— JIeJIacT BBIBOJIBI 1 OOOOIICHMS,
— BJIQJICET CUCTEMOU CIEIUAIU3UPOBAHHBIX TOHSATHH.

«YIIOBJICTBOPUTEITBHOY
<GAYTEHOY

— O0Oy4aroIMiics YCBOMJI TOJIBKO OCHOBHOW MPOTPAMMHBIM MaTepUal,
MO CYIIECTBY W3JIaraeT €ro, ONMHUpasch HAa 3HAHUS TOJBKO OCHOBHOMU
JIUTEPATYPHIL;

— JIOMYCKAaeT HECYIIECTBEHHbIC OMMOKUA M HETOYHOCTH;

— UCHBITBIBACT 3aTPpYAHCHHA B HPAKTUUCCKOM IIPUMCHCHUU 3HAaHUU
HAaIlpaBJICHUS,

— cnabo apryMEeHTHPYeT HaydHBIE TIOJIOKCHHS,

— 3aTpyaHseTcs B GOpMYyITHMPOBAaHUH BBIBOJIOB i 000OINCHUI;

— YaCTHYHO BJIAJICET CHCTEMOM CIEIUAIN3UPOBAHHBIX TOHSITHA.

<HCYHAOBJICTBOPU TCIIBHO»
(HC 3a4YTCHO»

— Oo0OyJalonMiicsi HE YCBOWJI 3HAUUTEIBHOW YacTH MPOrPaMMHOIO
MaTepuana,

— IONyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HAIPABIICHUH;

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IMPUMCHCHU U 3HaHHI>i;

— HE MOXET apIyMEHTHUPOBATh HAYYHBIE [TOJI0KECHU,

— He opMynHpyeT BBIBOJOB U 000OIICHMIA.

10.3. TumoBbie KOHTPOIBHBIC 3aJAHUS UIIM HHBIE MAaTEPUAIIBI.
Bonpocs! (3agaun) 11s SK3aMeHa MpeacTaBieHbl B Tadbnuie 15.
Tabnuua 15 — Bompock! (3agaun) Uist 2K3aMeHa

Ne n/m Ilepeuens BOIpocoB (3a7a4) Ul FK3aMeHa Koz
WHJIMKaTopa

1 3aBUCUMOCTh CBOMCTB MaTtepruasioB oT cTpykrypbl. Kpucrammuueckuen | OIIK-1.3.1
amMop(HbIE MaTepHaIbI.

2 Kunaccuduxanus nedexroB crpoeHus kpuctamunueckux marepuanoB u | OIIK-1.V.1
UX BJIMSIHUE HA CBOICTBA MAaTEPUAJIOB.

3 3aBUMCHMOCTb CBOMCTB MaTepUajIOB OT THIA CBs3U Mexay yactunamu B | OIIK-1.3.1
KpHCTaJLIE.

4 Bnusinue ¢azoBoro cocrtasa CIIJIaBOB Ha MX CBOICTBA. OIIK-1.3.1

5 DHepreTUYecKre yCIOBHs U ATalbl KPUCTAIIIM3ALMHU CIIIaBOB OIIK-1.3.1

6 XapakTepucTHKa CTPYKTYPbl U CBOWCTB CTEKIA U KEPAMUKU OIIK-1.3.1

7 OcHOBHBIE CBOCTBA IPOBOJHUKOBBIX MATEPHAJIOB OIIK-1.3.1

8 Knaccuduxkaimms mpoBoTHHKOBBIX MATEPHAJIOB OIIK-1.V.1

9 Krnaccudukanyst moaynpoBoJHUKOBBIX MAaTEPUAJIOB. OIIK-1.V.1

10 XapakTeprucTUKa U CBOMCTBA M30JISILIMOHHBIX MAaTEPUAJIOB. OIIK-1.3.1

11 XapaKkTeprucTHKa U CBOMCTBA CETHETOAICKTPUKOB. OIIK-1.3.1

12 Krnaccudukanus v cBOWCTBa MATHUTOMSATKUX MAaTEPUAJIOB. OIIK-1.V.1

13 Knaccudukanus v cBOWCTBa MArHUTOTBEPABIX MaTEPUAIIOB OIIK-1.V.1

14 Krnaccudukanus u cBoiicTBa KOHCTPYKIIMOHHBIX MaTEpUAJIOB. OIIK-1.V.1

15 OneHka KOHCTPYKIIMOHHOM MPOYHOCTU MaTepHalla Mpu CTaTUYECKUX OIIK-1.3.1
Harpyskax.

16 CBoiicTBa KOMITIO3UIIMOHHBIX KOHCTPYKLIMOHHBIX MaT€pHajioB OIIK-1.¥.1

17 OCOOEHHOCTH CTPYKTYPBI M CBOMCTB HAHOPa3MEPHBIX MAaTEPUAIIOB. OIIK-1.V.1




Bonpocsr (3amaun) s 3auera / mudp. 3auera mpencraBiieHbl B Tabauie 16.
Tabnuua 16 — Borpocs! (3amaun) st 3auera / nudi. 3auera

Kon

Ne /it [lepeuens Bomrpocos (3amau) i 3auera / mudd. 3auera
p p (sanas) A A WHJUKATOpa

Y4eOHBIM I1JIaHOM HE IPETYCMOTPEHO

[lepeueHb TeM JUIsI KypcOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KypCOBOW pPabOThI
npecTaBiIeHbl B Tabmuie 17.
Tabmuma 17 — [lepeueHb TeM IJ1s1 KypCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHUS KYpCOBOW paObOTHI

Ne /i1 [IpumepHbIil nepeyeHb TeM Il KypcOBOTO MPOEKTHPOBAHUS/BBINIOIHEHUS
} KypCOBOM pabOThI

V4yeOHBIM ITAHOM HE IpEAYyCMOTPCHO

Bompocel s mpoBeleHHS TMPOMEKYTOYHOM aTTecTallid B BHUJEC TECTHPOBAHUS
npeacTaBiaeHbl B Tabmuie 18.

Tabmuna 18 — [MpumepHbIi IepedeHb BOMPOCOB ISl TECTOB

Kon

Ne n/m IIpuMepHBIi TIepedeHb BOIIPOCOB JUIS TECTOB
MHAMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PA0OT MO JUCHMIUIMHE OOYYAIONMXCSA 3a09HOU (DOPMBI
oOy4eHusi, peAcTaBlIeHbl B Tabnuie 19.

Tabymma 19 — IlepeueHb KOHTPOJIBHBIX PadOT

Ne n/n IlepeueHb KOHTPOJIBHBIX paboOT

He npenycmoTpeno

10.4. Metoauueckue  MaTepuaibl,  OMNPENCIAIONME  MPOIEAyphl  OIEHHUBAHUSA
WHJIUKATOPOB, XapaKTEpU3YIONMX JTambl (POPMUPOBAHUSA KOMIIETCHIIMMA, COAEpPXKATCI B
JOKaNbHBIX HOpPMAaTUBHBIX akrax [YAIl, permaMeHTUpYIOUMX TOPSOOK U MPOLexypy

IPOBEJCHMS TEKYILIET0 KOHTPOJSI YCIIEBAEMOCTH M MPOMEXYTOYHOU aTTecTalluy OOYydJaroImXcs
['YAIL

11. Meroaudeckue yKa3aHUs I OOYYAIOIIMXCS 110 OCBOCHUIO T CIIMITIIMHEI

Llenbr0 AMCIUILTUHBL SBJISICTCS MOJYYCHHE CTYJCHTAMU HEOOXOIUMBIX 3HAHHUH, YMCHHI
YU HABBHIKOB B OO0JIACTH CO3JaHUs IOJICPKUBAIOIICH OOpa30BaTEIIBHON CPEIbl MPEoaaBaHus
WHKEHEPHBIX JUCHUIUIMH. OOydJaronmmMcsi TPEIOCTaBIIICTCS BO3MOXKHOCTh Pa3BUTh U
HpO,Z[GMOHCTpHpOBaTL HaBBbIKHN B O6JlaCTI/I, CBHSaHHOfI C HOJ'Iy‘IeHI/ICM CTYI[CHTaMI/I
TEOPETUYECKUX 3HAHUW U TMPAKTUYECKAX HABBIKOB M0 MAaTEPHAIIOBEICHHUIO, MaTepHaiaM,
NPUMEHSEMBIM B KOHCTPYKIHMSX YCTPOMCTB, METOJAM M CPEICTBAM KOHTPOJIS U MCCIIEIOBAHUS
UX XapaKTePUCTHK.

11.1. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCS IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuana.

OCHOBHOE Ha3zHa4YeHHE JICKIIMOHHOIO MaTepuana — JOIMYECKH CTPOMHOE, CUCTEMHOE,
r1yOOKOe W SICHOE M3JIOKEHHEe ydyeOHOro marepuana. Ha3HaueHue COBpPEMEHHOW JICKIHMH B
paMKax JUCLUILIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO IO TEME, 3 B OCBOCHUU
(GyHIaMEHTaIbHBIX MpPOOJIEeM AMCLUMIUIMHBI, METOJI0OB HAy4yHOIO IIO3HAHMs, HOBEHIMX
JTOCTHIKEHUW HAaydHOW MbICTH. B ydeOHOM mpoliecce JIEKIHs BBITOIHSIET METOI0IOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(OpManoHHY0 (QyHKUMU. JIekus packpbIBaeT MOHSITUWHBIN anmapaT




KOHKPETHOH oOmactu 3HaHWA, €€ MpoOJIeMbl, JaeT IENbHOE IMPEJCTaBICHHE O AWUCIUIUINHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCLHUTIIIMHAMH.

[Tnanupyemble pe3ylbTaThl IPH OCBOCHUH 00YYAIOIMMHUCS JIGKITMOHHOTO MaTepuaa;

— TIOJy4eHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YPOBEHb
KOTOPBIX OMpEIESeTCs 1eJIeBON YCTAHOBKON K KaXKIOH KOHKPETHOW Teme;

— TIOJy4EHHUE OIBITAa TBOPYECKOH pabOThI COBMECTHO C IIPENOIaBaTEIIEM;

— pa3BUTHE MNPOQPECCHOHATBHO-/ICNOBbIX  KAayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEITBHOTO TBOPYECKOTO MBITITICHUSI.

— TIOsIBJIEHUE HEOOXOMMOTO MHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTENIbHOM PaboThI;

— TIONlydeHHE 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKd M TEXHUKA U O
IIPOTHO3E UX Pa3sBUTHS HA ONMIKaNWIIE TOJIBI;

— HAy4YUTHCS METOIUYECKH 00padaThiBaTh MaTepuan (BBLACIATH TJIaBHBIC MBICTH U
IOJIOXKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTh WX B  Pa3IWYHBIX
(dopMynupOBKax);

— TIOJly4eHHE TOYHOTO MOHWMAaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MTOHSATHIA.

JIeKUMOHHBIM MaTepuanl MOXET COINpPOBOXKAATbCA JIEMOHCTpalMed chaigoB H
UCIIOJIb30BAHMEM PA3aTOYHOTO Marepuaiga MpH MPOBEICHHUH KOPOTKUX JUCKYcCUH 00
0COOEHHOCTSIX TPUMEHEHHUSI OT/ICIFHBIX TEMATHK 110 JUCIHTLINHE.

CrpykTypa mpeaocTaBiieHuUs JIEKIIMOHHOIO MaTepuana:

- TEMaTUYECKHE JIEKIIUHU I10 pa3ziesiaM Kypca;

- IEMOHCTpAILIUS CJIali/I0B;
- KOHTPOJIbHBIE BOIIPOCHI K pa3zienam Kypca.

JleKMOHHBIC MaTepHallbl UMEIOTCS B M3JAaHHOM BHUJIE, B BUJIE JJICKTPOHHBIX PECYPCOB
onomuorexku ['YAIL

11.2. Metoauueckue YyKazaHUs JUIs OOYYJarOIMXCS MO BBIMOJHEHHIO J1a00PaTOPHBIX
pabort

B xonme BwimonHeHUs 1abOpaTOpHBIX pabOT oOyudaronmiics MOMKEH YIIyOuTh U
3aKpENUTh 3HAHHUS, NMPAKTUUYECKUE HABBIKU, OBJIAJETh COBPEMEHHONW METOJAMKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUU C KBIM(PUKALMOHHOW XapaKTEpUCTHKOM OOYyd4aroIlerocs.
Beimonnenue n1abopaTopHbIX pabOT COCTOMT M3 HKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHo-
AQHAJIMTUYECKON 9acTe U KOHTPOJIBHBIX MEPOIIPUATHM.

Beinonnenue naGopaTopHbIX paboT 0O0ydaroLMMCs SBISETCS HEOTHEMJIEMOM 4YacThbiO
U3y4EeHUs JUCLMIUIMHBI, OIpenenseMol y4eOHBIM IUIAHOM, W OTHOCHUTCS K CpEACTBaM,
00eCIeunBaOIMM PEIICHUE CISAYIOIMX OCHOBHBIX 3371a4 O0yJaroIIerocs:

— IpHOOpeTeHHE HABBIKOB MCCJIECJOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCLUILINHBL;

— 3aKpeIUICHHME, Pa3BUTHUE M JAETalu3alds TCOPETUYECKUX 3HAHUM, MOJYYCHHBIX Ha
JEKIUSX;

— TOJy4eHHE HOBOM MHGpOPMAIIUU 1O U3yd4aeMON AUCIUIIIINHE;

— [pHOOpeTeHHEe  HaBBIKOB  CAMOCTOSITENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
o0opynoBaHueM U pudopamu.

3amanue u TpeboBaHMs K IPOBEACHUIO JIa00PATOPHBIX paboT
JlaGoparopHble pabOTHI BBHINOJNHSIOTCS B JIA0OPATOPHHU MaTCPUATIOBEACHHUS Ha

71a00paTOPHBIX YCTAHOBKAX C 3allOJIHEHUEM IIPOTOKOJIA U3MEPEHUM.

Crpykrypa 1 dhopMa otdera 0 JabopatopHor padboTe




Otuer mo nabopaTopHON paboTe BKIIOUYAET 00s3aTENbHBIC IMYHKTHI, IPEACTABICHHBIC B
METOJMYECKUX YKa3aHUSIX.

TpeboBanusa Kk 0OPMIIEHNIO OTUYETA O JIADOPATOPHOU padoTte
TpeboBanus k 0QGOPMIECHUIO OTUETA MPECTABICHBI B METOAMYECKUX YKa3aHUSIX

11.3. Meroauyieckue ykazaHHs A OOYYAIOUMXCS MO MPOXOKICHUIO CaMOCTOSTEIHHOM
paboTsl

B Xo/ie BBITIOJHEHHSI CAMOCTOSITENBHON pabOThl, OOY4JarOIMICS BBITIOIHSACT paboTy MO
3aJJaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE IpEmojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHSI.

Juis oOyuaronmxcsi 1Mo 3a04HOW (opMe OOydeHHS, CaMOCTOsITEeIbHAs paboTa MOXKET
BKJTIOYATh B €051 KOHTPOIIbHYIO PadoTYy.

B mporiecce BBITTOTHEHUST CaMOCTOSITENIbHONW palOThI, Yy oOydaromerocs (GopMHpPYeTCs
1eecoo0pa3Hoe TIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHM W CUCTEMATHU3AIlMU MPUOOpPETaeMbIX 3HAHWU, 00eCredrnBaeT BBICOKUIA
YPOBEHBb YCIIEBAEMOCTH B IIEPUOJ OOYdeHHs, TIOMOTaeT ITOJYydUTh HABBIKA TOBBIIICHHS
npodeccHoHaTbHOTO YPOBHSI.

MertoanueckuMu  MaTepHallaMH,  HAIpaBIIONMMH  CaMOCTOSITEJIBHYIO — paboTy
00yJaIONMXCSISIBIISTFOTCS :

—  y4eOHO-METOJIMYECKUI MaTepual 1Mo AUCIUIIINHE;

— METOJIMYECKUE YKa3aHWs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydaronmxcs
0 3204HOM opMe 0OydeHUS).

11.4. Meroauyeckre yKazaHHs JUIsi OOYJalOUMXCA 10 TPOXOXKACHUIO TEKYINIETO
KOHTPOJISL YCIIE€BAEMOCTH.

Texkynmii KOHTpOJIb YCIIEBAEMOCTH IPEAYCMAaTPUBAET KOHTPOJb KAaueCTBAa 3HAHUU
00yJaronmxcs, OCYIIECTBIISIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHUS XOAa OCBOCHUS
TV CITUTLIAHBI.

IIpy mnpoBeneHMH TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH MCIOJB3YIOTCS KOHTPOJIBHBIE
TECTOBBIC BOIIPOCHI, MPE/ICTABICHHBIE B METOJMYECKHX YKA3aHUSX IO MPOXOKICHHIO TEKYIIETO
KOHTPOJIA YCIICBACMOCTH. PC3YHLT3_TI>I TCKYHUICTO KOHTPOJIA OLUCHUBAKOTCA U YUYUTBIB AIOTCA IIPU
MPOBEACHUH MPOMEKYTOUYHOM aTTECTALIUH.

11.5. Meroau4veckue ykazaHus Ui OOYYAIOUMXCS MO MPOXOKACHHUIO MPOMEKYTOYHOM
aTTECTallMH.

[TpomesxyrouHas arTecTalus oOyJalonmxcs  MpeaycMaTpUBaeT  OLIEHHBaHHE
MPOMEXYTOYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB OOYYCHHUS IO TUCIUILUIMHE BKIIOYACT B ce0s
OK3aMeH. OK3aME€H TMPOBOJAUTCA B TMEPHUOJ DSK3aMEHAI[MOHHOW CECCMU U 3aBEpIIACTCS
aTTeCTallMOHHOM OIICHKOM «OTIIUIHO, «XOPOILIO», «yHAOBJIETBOPUTEIBHOM,
«HEYIOBJIETBOPUTEIHHO.



JlucT BHECceHUs U3MEHEHHI B pabovyio MporpaMmy JUCIUTIIUHbI
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