MLU-LUCTEPCTBO HAYKUN U BbICLLEMO OGPA30OBAHUNSA POCCUINCKOWN
SEAEPALINN
(hefepanbHOe rocyapcTBEHHOE aBTOHOMHOE 06pa30BaTe/IbHOE YUPEXEHNE BbICLLEFO
06pa3oBaHus
"CAHKT-METEPBYPICKWIA I'OC)’LI,APCTBEHHbII7I YHWBEPCUTET
A3POKOCMWYECKOIO NMPNBEOPOCTPOEHUNA"

Kathegpa Ne 23

YTBEPXAAIO
PyKoBOAMTEb 06pa3oBaTeNbHON NPOrpamMmmbl

0L K-T.H., 4O,

(BOMKHOCTb, J'M. CTeneHb, 36aHNe)

B.A. HeHalues

nwwus)

(noanwuce)

«20» Pespanga 2025 r

PABOYAA MPOrPAMMA ANCUNNNNHBI

«MartepunanosesfeHune»
(HanmeHonAHMe ANCLWLLINHBI)

Kop HanpaBneHus nogroToBku/ 11.03.03
cneunanbHOCTN

HanmeHoBaHuWe Hanpas/ieHns

KOHCTpyMpoBaHUe 1 TeXHOMOras 3NEKTPOHHBIX CPEACTB
noAroToBKW/ cnewymanbHoCTH

HavmeHoBaHune [poeKkTnpoBaHue N TEXHONOTNA 3/1eKTPOHHO-
HanpasfieHHOCTH BbIUMCNINTENbHbIX CPEACTB
®opma 06yueHus oYHas
[op npuema 2025

CaHkT-MeTepbypr- 2025

et cornacosanus paGoyeit NpohamMmmbl AUCLUANANHLI

Mpotammy coctasun (a)

[ou.,K.T.H.. fou, M.A. T1noTaHcKasn

(AO/MKHOCTD. yU. CTCHCHb, 3BaHMe) (noanuce, Aata) (miauiaiibi, pabawns)

Mpodamma ogobpeHa Ha 3acefaHuu Kadegpbl Ne 23

«17» despans 2025 r, npotokon Ne 6/25

3aBeaytoLymnii kaegpoii Ne 23

0.T.H.,npod. A.P. becTyruH

(y4. cTeneHb, 3nwuc) (rawwnwel. ha™nuns)
3amecTuTens gupekTopa MHCTUTyTa Ne2 no Koii paboTe
[ou.,K.T.H.,A0L, H.B. MapkoBckas

(BOMKHOCTb, y4. CTeMNeHb, 3naHHe) (WHUMHanBI, <||amuwl]||H)



AHHOTaNINA

HucuuiuimHa «MarepuanoBeieHne» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakanaBpuaTa [0 HANpPaBICHUIO IMOATOTOBKM/ CHELMAIbHOCTH
11.03.03 «KoHcTpynpoBaHWE U TEXHOJIOTHS JIIEKTPOHHBIX CPEICTB » HAIpPaBICHHOCTH
«IIpoekTupoBaHME U TEXHOJIOTUS 3JIEKTPOHHO-BBIUMCIUTENBHBIX CPEICTBY. JlucuumianHa
peanuzyercs kadenapoit «Ne23y.

JlucuuiuinHa HaueseHa Ha (G OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIIMIA:

OIIK-1 «CnocobeH ncnoabp30BaTh MOJ0KEHHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTHKH JUIsl pellieHHs 3a]ja4 MH)KEHEPHO! JAeATeIbHOCTI

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
UCIOJIb30BaTh OCHOBHBIE IPUEMBI 00PAOOTKHU U MPEICTABICHUS MTOJIyYE€HHbBIX JaHHBIX)»

I1IK-1 «Crnocoben cTpouts mpocteiime Gu3ndeckrne U MaTeMaTHUYeCKUE MOJEIU CXEM,
KOHCTPYKLUMH ¥  TEXHOJOIMYECKMX MpPOLECCOB  3JEKTPOHHBIX  CPEACTB  Pa3IMYHOIO
(YHKIMOHAJIHHOTO HAa3HAYEHUS, a TaK)Ke MCIOJIb30BATh CTAHAAPTHBIC MPOTPaMMHBIE CPEICTBA
UX KOMIIBIOTEPHOI'0 MOJETUPOBAHUS

ConepxaHue TUCHMIUIMHBI OXBAaTHIBAET KPYTI BOIPOCOB, CBSA3aHHBIX C IOJyYECHUEM
CTYJACHTAaMH TEOPETUYECKMX 3HAHMH M NPAKTUYECKUX HABBIKOB IO MaTepHUajOBEACHUIO,
MarepuaiaM, IPUMEHSIEMbIM B KOHCTPYKIMSX YCTPOWCTB, METOJAM M CPEICTBAM KOHTPOJS U
UCCIIEIOBAaHMSI UX XapaKTEPUCTHK.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOTo npolecca: JeKIHH, JJAO0paTopHble pabOThl, CAMOCTOSITENbHAS PadOTa CTYAIEHTA.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOMINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIsIeT 3 3a4eTHBIX eawHmibl, 108
4acoB.

S3bIK 00yuYeHus IO JUCLMILIUHE «PYCCKUH »



1. TlepeudeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS 10 JUCIUIUINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Ilenpto mpenojaBaHus TUCHUILIMHBI «MaTepuaioBeneHue» sBIsSeTcs (GOPMHPOBAHUE

0a30BOI OCHOBBI KOHCTPYKTOPCKO-TEXHOJOTUIECKON MOATOTOBKH CHEIUAIMCTOB, CIIOCOOHBIX K
MIPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTUYECKON U HAyYHO-UCCIIEI0BATEIbCKOW JIEITEIbHOCTH B
00JaCTH KOHCTPYHUPOBAHUS U TEXHOJIOTUH JICKTPOHHBIX CPEJICTB.

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

1.3. TlepeueHb mIaHUPyEMBIX PE3YJIHTATOB OOYUECHHS MO AUCITUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kon n
Kareropus (rpynna) Kon n HanMeHOBaHUE UHAMKATOPA
HalMEHOBaHUE
KOMIIETEHIIUU JIOCTHUKEHUS] KOMIIETEHLIUU
KOMIIETEHIIUH
OIIK-1 Cnocoben
OIIK-1.V.1 ymeer npuMeHsITh PU3NUECKUE

HCII0JIb30BaTh

Ob6menpodeccuonanbHble
KOMIICTCHITHH

MOJIO’KEHU S, 3aKOHBI
1 METOJbI
€CTECTBEHHBIX HayK
Y MaTEMaTUKH JJIs1
pelieHus 3aaaq
WHKEHEPHOMN
JIeATEITbHOCTH

3aKOHBI 1 MAaTEMATUYECKH METOIbI ISt
peIIeHus 33/1a4 TEOPETUICCKOTO U
MPHUKJIAHOTO XapaKTepa

OIIK-1.B.1 BnageeT HaBBIKAMH
UCIIOJI30BaHUs 3HAHUN €CTECTBEHHBIX HAYK
¥ MaTEMATUKH IPU PEIICHUH MTPAKTHICSCKIX
3a1a4

OIIK-2 Coocoben

OI1K-2.3.1 3HaeT 0CHOBHBIE METOIBI U
CpeICTBa MPOBEICHHS SKCIIEPUMEHTAIBHBIX
WCCJICIOBAHMM, CUCTEMBI CTAaHIaAPTHU3AIUU
cepTuduranu

CaMOCTOSITENIbHO
OI1K-2.3.2 3HaeT cnocoObl OIpeIeeHUs
IPOBOJIUTH
0’KU/IaEMBIX PE3YJIbTATOB PEIICHUS
AKCTIEpUMEHTAIbHBIC
BBIJIEJICHHBIX 3a7a4
Ob6menpodeccnoHanbHble | HCCIEAOBAHUS U
OIIK-2.Y.2 ymeeT Hax0quTh U KPUTUYECKU
KOMITETEHIIHH UCIOJIb30BaTh
aHaJIM3UPOBATh UHPOPMAILIHIO,
OCHOBHBIE TIPUEMBbI .
HEO0XO0IUMYIO JUIs PELIeHHs OCTaBIEHHON
00paboTKu u
IpeJCTaBICHUs Sanan
P OIIK-2.B.1 Bnageer cnocobamu 006pabOTKH
MIOJTYYCHHBIX JTaHHBIX
Y TIPE/ICTABIICHUS TTOTyYCHHBIX JTAHHBIX U
OLIEHKHU TIOTPEIIHOCTH Pe3yJIbTaTOB
MU3MEPEHUI
[1K-1 Criocoben
CTPOUTH NMPOCTEUIINE
buznueckue u
MaTeMaTH4ecKue
[1IK-1.VY.1 ymeer cTpouts pusndeckue u
MOJIETN CXEM,
[TpodeccuonanbHble . MaTeMaTHU4eCKHUe MOJIEH y3JI0B
KOHCTPYKIIUH H
KOMIIETCHIIUU I1IK-1.B.1 Bnaneer HaBbIKaMu
TEXHOJIOTUYECKUX
KOMITBIOTEPHOT'0 MOJIETTUPOBAHUS
IPOLIECCOB
AIIEKTPOHHBIX

CPE/ICTB Pa3InIHOTO
(YHKIMOHATIBHOTO




Ha3HAYEHMUsI, a TAKIKE
UCIIOJIb30BaTh
CTaHJapTHbHIC
MIPOrpaMMHBbIE
CpeicTBa ux
KOMITBIOTEPHOTO
MOJICJIUPOBAHUS

2. Mecro nucuuruiuHbl B cTpykType OI1

JucnurmuHaa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYarOITUMUCS
[IPY U3YyYECHUH CIEAYIOIUX JUCUUILIAH:

— «BBenenue B HanpaBiEHUE),

— «®Dusukay,

—  «Xumus»

3HaHUsA, MOJYYEHHbIE MPU H3YYEHUU MaTepuaja JAAaHHOW JUCHUIUIMHBI, HUMEIOT Kak

CaMOCTOATEJIbHOE 3HAYEHUE, TaK U MOTYT HCIOJBb30BATHCSA IMPU H3YYEHUU KOHCTPYKTOPCKO-
TEXHOJIOTMYECKUX TUCIUILIAH MPOPECCHOHAIIBHOTO IIHKIIA.

3. OObeM U TpyI0EMKOCTh TUCIUTLIAHBI
JHannaple 00 o0meM o0beMe TUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUILTUHE (M paclpeie]ieHue 3TOH TPYJOEMKOCTH M0 CEMeCTpaMm) MPeACTaBICHbI B
Tabauie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboThl Bcero ceMecTpam
No2

1 2 3
Oowan mpyooemKocmo OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 8 8
AyoumopHhusie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIC:

nekimu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

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

IK3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (dac) 21 21
Buo npomesxccymounoit ammecmayuu:. 3a4er,
mudd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3/ieiaM U BUIAM 3aHSITHI.
Pazgenbl, TeMBbI TUCITUTIITUHBI ¥ KX TPYJOEMKOCTh TIPUBEICHBI B Ta0IUIIE 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmmnm | 113 (C3)| JIP KII CPC

Paznensl, TEMBI JUCIIUILTHHE (dac) (uac) (4ac) (gac) (dac)




Cemectp 2

Paznen 1. Knaccugukarus 3J1eKTpOTEXHUYECKIX
MaTepHaJoB

2

Pa3znen 2.0cHOBBI MaTepUaIOBEICHUS.

Tema 2.1 Kpucrajmmnueckue CTpyKTYpbI U UX
CBOMCTBA.

Tewma 2.2 JledekThl KPUCTATUIMUECKUX CTPYKTYP U
YX BIIMSIHUE HA CBOWCTBA

Tewma 2.3 Ipoueccol quddys3un.

Pasnen 3. .CBolicTBa METAJIJIOB M CILJIABOB
Tema 3.1 ®a30BBIi COCTAB CIIJIABOB

Tema 3.2 TunoBsie Auarpammsl (pa3zoBOro
COCTaBa CIIJIaBOB

Tema 3.3 Tepmuueckasi 00pab0oTKa METANIOB U
CILIABOB

1.5

Pasnen 4. CBoOMCTBA HEMETAINIMYECKAX
MaTepHuasoB

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

Tema 4.3 CocTaB U CBOWCTBa KEpaMUKU

Paznen 5. DIeKTpUUecKe CBONCTBA MAaTEPUAIIOB
Tema 5.1 30HHas CTPYKTypa TBEPJOTO Telia
Tema 5.2 DnekTponpoBOJHOCTh MAaTEPUAJIOB

1.5

1.5

Paznen 6 [IpoBogHMKOBBIE MaTepUaJIbI

Tema 6.1 3aBUCUMOCTD yJI€BHOTO
COIIPOTHUBJIEHUS] METAJIJIOB U CIIJIABOB OT
TeMIepaTypbl U A1e(EeKTOB CTPYKTYpHI

Tema 6.2 Knaccudukaiiys npoBOAHUKOBBIX
MaTepHaJIoB Mo 00JacTH UX NIPUMEHEHUs B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOIHUKH. XapaKTEPUCTUKH U
00JacTh MPUMEHEHHUSI

Pazpen 7. JInanexrpuyeckue MaTepuaisl
Tema 7.1 Ilonspuzanus AUIEKTPUKOB B
DIIEKTPUYECKOM I10JIE

Tema 7.2 M30n11MOHHBIE MaTEPHAIIBI U
KOHJICHCATOPHBIE TUAIEKTPUKH

Tema 7.3 AKTUBHBIE TUIIEKTPUKH.
Knaccudukanus u o61acte NpuMeHEHUS

Paznen 8. [TomynpoBOAHUKOBBIE MaTEPUATIBI
Tema 8.1 CoOGcTBEHHBIE M IPUMECHBIE
MOJTYPOBOIHUKH

Tema 8.2 KoHTakTHbIE SBICHHS HA TPAHULIE
MOJTYPOBOIHUKOB Pa3HON MPOBOAMMOCTH

Tema 8,3 Brnusinue BHemHUX (pakTopoB Ha
MIPOBOAMMOCTH TIOJTYTIPOBOJHUKOB.

Tema 8.4 TexHONIOrMUECKHUE ACIIEKTHI ITOJIyYEHHUS
HOJYIIPOBOIHUKOBBIX MaTEpUAJIOB




Paznen 9 MarauTtHbie MaTepuaibl

Tema 9.1 IIponiecc HaMarHUYMBAHUS U
napameTpbl MArHUTHBIX CBOMCTB MAaTepUajIoB
Tema 9.2 MaraHuTOMsITKHE MaTEpHAIIbI M 00J1aCTh 3 4 2
WX IPUMEHEHUS

Tema 9.3 MarauToTBep/Ible MaTepUajIbl U 00JIaCTh
WX IPUMEHEHUS

Paznen 10 KoHcTpyKIIMOHHBIE MaTEpHAIbI
Tema 10.1 MexaHndyecKkue, TEXHOIOTHUSCKUE B
9KCIITyaTallMOHHbBIE CBOWCTBA KOHCTPYKLIMOHHBIX

4 1.5 2

MaTepHuajoB
Tewma 10.2 Knaccudukaius KOHCTPYKITMOHHBIX
MaTEpHAJIOB 110 COCTABY U CTPYKTYPE
Paznen 11 OcobeHHOCTH CBOMCTB HAHOPAa3MEPHBIX 2 5
Y HAHOCTPYKTYPHBIX MaT€pHaJIOB
Hroro B cemectpe: 34 17 21

Utoro 34 0 17 0 21

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JalolUMUC  ONpPENETICHHBbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuuei
npodecCHOHATIBHOMN 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHH IIPUBEICHO B Ta0HIIE 4.
Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIHTUMOHHBIX 3aHATUH

1 Kinaccndukanmu 3J1eKTPOTEXHHYECKHX MATEPHAJIOB.
OcHOBHbIE MaTepuaybl 3JIEKTPOMEXAaHUYECKOTO0 OO0OPYJOBAaHMUS MU HUX

CBOMCTBA. TexHonmornueckue MaTepuaibl, IIPUMEHSIEMBIE B
TEXHOJIOTMYECKUX IIpoLeccax IPOU3BOJACTBA DJIEKTPOMEXAHUUECKUX
n3nenuii. KOHCTpyKLIMOHHBIE MaTepuaibl: METAUIBl M CIUIABBI,
IJIaCTMACChl, CTEKJIa, KepaMHKa, Kieu. BcromoraTenbHble MaTepUallbl
s obecrieueHUsT  HEOOXOMUMBIX — YCJIOBUM  HpuU  NPOBEAECHUU
TE€XHOJIOTMYECKUX OTepariyii.

2 OcHoBBI MaTepHaJIOBeAeHHUS.

CrpoeHre MeTalsioB M CIUIAaBOB, OCHOBHBIE (U3UYECKHE CBOICTBa
KPUCTAJUTMYECKON  CTPYKTYphl. THIIBI KPUCTALTUYECKUX PEIIETOK.
[lonmukpucTananueckue M MOHOKPHUCTAJIMYECKUE CTPYKTYPBHI.
[Momumopdu3mM M aHWU3OTPOIHUST KPUCTAIUTMYECKHX CTPYKTYp. edextsr
KPUCTAJUIMYECKON CTPYKTYphl, UX BJIHMSIHHE Ha CBOICTBa MaTepUaIOB.
[Tponeccr nuddysun.

3 CBoJicTBa METAJLJIOB U CILIABOB.

dopMHupoBaHUE CTPYKTYPHl METAJIOB M CIUIABOB MPU KPUCTAILTA3ZAIIHH.
[Monmumopdusie mpeBpamenus. CrTpoeHue CriaBoB. JuarpamMmbl
COCTOSIHUSI ~ CHCTEM  CIUIaBOB €  TMOJHOW M OrpaHUYEHHOH
pPacTBOPUMOCTSIMU B TBEPIOM COCTOSTHUU.

Ha3nauenue, CylmHOCTh M XapaKTEpHUCTHUKA OMNEpaluid TEPMHUYECKOU
obpaboTku. Tepmmueckas  oOpaboTka cramu.  OcobeHHOCTH
TEPMUYECKON 00pabOTKHM IBETHBIX METAUIOB W CIIaBOB. OOecnedeHne




3aJJaHHBIX MEXaHMYECKUX M  TEXHOJOTMYECKHX CBOWCTB IpHU
TEPMUYECKON 00paboTKe.
Hasnauenuwe, CymiHoOCTh H XapaKTepUCTHKA ONepaluil  XUMHUKO-

TepMHUecKOil 00paboTku. OOecriedueHHEe 3aJaHHBIX MEXAHUYECKUX U
TEXHOJIOTHYECKUX CBOMCTB MPU XUMUKO-TEPMUIECKOI 00paboTKe

CaoiicTBa HEMeTANINYECKUX MATEPHAJIOB.

Knaccudpukanus momumepoB. TepMmoIiacTUYHBIC TMOJUMEPHl U UX
cBoiictBa.  TepMopeakTHUBHBIE  MOJIMMEpPhl U  HUX  CBOMCTBA.
Kommo3unmonnsle miactMaccel. HamonmHuTenu miacTMacc, COCTaB H
TOTIOJIOTHSI.

Knaccudpukanus crekon Mo  CTEKI000pasyiouieMy XUMHYECKOMY
coenuHeHuto. CocTtaB W CBONCTBA OKCHUJHBIX CTEKOJI. MeTojsl
MOBEPXHOCTHON M 00BeMHONW Moaudukanuu crekon. CHUTaUIBI U UX
CBOMCTBA.

Kepamuka, xumuueckuid u (a3oBblii coctaB. Omnepanuu KepamMHuecKoi
TexHosioru. CBOMCTBA U 00J1aCTh IPUMEHEHHUS KEPAMHYECKUX U3ETHI

Mexanunueckue CBOICTBA KOHCTPYKIIHOHHBIX MaTEpPUAJIOB.
Knaccudukanus v BUIBI MCTIBITAHUMA NI ONPEAETICHUS MEXaHUYECKUX
CBOMCTB.

XapakTepucTUKa OCHOBHBIX TEXHOJIOTUYECKUX METOJI0OB 00paboTKu
JIEKTPOTEXHUYECKHUX u KOHCTPYKIMOHHBIX MaTepHaJIOB.
TexHonornyeckne cBOMCTBa MaTEPUAIIOB.

DJIeKTPHYECKHE CBOMCTBA MaTePHAJIOB

OCHOBHBIE MOHATHS U DJEMEHTHI 30HHOM TEOPUHM. 30HHBIE CTPYKTYPBI
METAJJIOB, JAUAJIEKTPUKOB U  IOJYHPOBOJHUKOB. XapaKTepUCTHKA
JNEKTPUYECKUX  CBOWCTB  TPOBOJHUKOB,  IIOJIYIPOBOAHMKOB U
JNBJIEKTPUKOB.

VYaenpHas daeKTpUUYecKas MNPOBOAMMOCTh KoOHIEHTpanus HocHUTENeH
3apsja B IMPOBOJHUKAX M MOJyNpoBOAHUKAX. [lonBUKHOCTH HOCHUTENEH
3apsija, 3aBUCUMOCTD OT CTPYKTYPbI M TEMIIEPATYPHI.

IIpoBoaHUKOBBIE MaTEPHAJIbI

XapakTepucTUKa CBOMCTB IIPOBOJHUKOB U UX 3aBUCUMOCTb OT BHEIIHUX
ycnoBuil. [IpoBOAHMKOBBIE MaTepHalbl C BBICOKOHM ITPOBOJMMOCTBIO.
[Ipunon n ux knaccuukanus. TpeGoBaHus K MaTepuagaMm IPHUIIOEB.
Marepuains! Uil pa3JINYHOTO BUJ1a KOHTAKTOB.

Marepuansl ¢ OOJBIIMM YJENbHBIM CONPOTHBIEHHEM, PE3UCTUBHBIC
MaTepuabl.

SIBneHue cBepXnpoBOAMMOCTH. CBEPXIPOBOASALINE METAUIBI U CIUIABHI.
CrepxnpoBosiiasi Kepamuka.

JAuanexkTpuyecKkue MaTepuasbl.

[Tonspu3zanus TUAIEKTPUKOB B AJIEKTPUIECKOM ToJie. [[uanexTpudeckue
MOTEPU M DIIEKTpUUECKash MPOYHOCTh AUAIIEKTPUKOB. MexaHUdeckue,
TepMHUUYECKHE U PUZNKO-XUMHUYECKHE CBOMCTBA TUAIIEKTPUKOB.
I"azo06paznbie JURJIEKTPUKH. Kunkue JUAJIEKTPUKU.
DONEeKTPOU3OSIMOHHBIE  TUIacTMacchl.  [lommmepsl,  ToJy4aembie
MOoJIMMEpPHU3aLMEN U TTOJIMKOH ICHCALIUEH.

AKTHUBHBIE JUDJIEKTPUKU. XapaKTEPUCTHKA CETHETOSJEKTPUKOB U
MbE303JIEKTPUKOB.

CgoiicTBa 1 00J1aCTh TPUMEHEHUS PE3UHBI. TEXHOJIOTHYECKUE TPOIIECChI

u3roroBieHust crekina. CpoiicTBa M 00J7acTh NMPUMEHEHUS KEPaMHUKH.




Cn}o;[a " CIIIOAAHBIC MAaTCpUaAJIbI. .HaKI/I, OMaJii, KOMIIayH/bI U KJICH.

IHosrynpoBoIHUKOBBIEC MATEPHAJIBI.

Knaccudukanus MIOJTYTIPOBOIHUKOB. DIIEKTPONPOBOIHOCTh
MOJyTIPOBOJIHUKOB M €€ 3aBUCHMOCTb OT PAa3JIMYHBIX (PAKTOPOB.
POTONPOBOAUMOCTD MOJIYIPOBOJAHUKOB. TEpPMO3IEKTPUUECKUE SBIICHUS
B MOJIyIIPOBO/IHUKAX. l'anpBaHOMarHuTHBIE 3 deKThI B
MOJIYTIPOBOJHHKAX.

XapakTepucTUKa MPOCTBIX  MOJYIPOBOAHUKOB.  TE€XHOJOTMYECKHE
ornepanyy MOJTY4YEHHs] MOHOKPHUCTAJUIMYECKUX IOJYIPOBOAHUKOBBIX
MatepuanoB. dusnueckue METOAbl OUYHUCTKHU IOJTYIPOBOAHUKOBBIX
MaTepuanaoB. XapaKTepUCTHKa M CBOMCTBA OCHOBHBIX OMHapHBIX
MOJIYIIPOBOIHUKOBBIX COE€IMHEHUW. TBepable pacTBOpPbl Ha OCHOBE
MPOCTHIX MOJYIPOBOJHUKOB U XUMUYECKUX COCTUHEHUH.

MaruuTHble MaTepuaJbl
SBnenust ¢eppomarHeTuzmMa u  (eppumarHerusma. OOpazoBaHuE

JIOMEHHOM CTPYKTYphl B (heppomarterukax. IIporecc HamMarHMuuBaHUs
BO BHEIIHEM MAarHUTHOM Iosie. SIBieHue rucrepesuca. [lapamerpsl
MarHuTHBIX CBOMCTB MatepuanoB. Kiaccupukanuss MarHUTOMSTKHX
MaTepuasoB., o0nacTb IPUMEHEHUS. HuzkouacToTHbIE u
BBICOKOYACTOTHBIE MAarHUTOMSTKHE MaTtepuaibl — (heppuTsl. AMOpQHBIE
MarHMTOMSTKHE MaTepHuaibl. MarHUTOTBEpAblE MaTEPUAIIbl — UICTOYHUKHU
[IOCTOSIHHOTO MAarHUTHOro nmoisid. TpeOoBaHue K mapameTpaMm U
3aBUCUMOCTh OT COCTaBa M CTPYKTypbl. Tepmuueckas o0paboTka
MarHMTOMSTKHAX U MarHUTOTBEPBIX MaTEPUAJIOB.

10

KoHcTpyKuHOHHBIE MaTepHaJIbl.

Haznauenne u  OCHOBHBIE  TpeOOBaHUS,  MpEABABIAEMbIE K
KOHCTPYKLMOHHBIM ~ Me€TajulaM M CIUIaBaM, HCIOJIb3YEMBIM B
JJIEKTPOMEXAHUYECKUX U3ICIIHSIX.

CocTaB, OCHOBHBIE MapKM M COCTOSHHUE IIOCTaBKH YTJIEPOAMCTBIX H
JIerUpoBaHHbIX cTajeil. HazHaueHue u ycioBusi BbIOOpa OCHOBHBIX MapoK
CTaJIeH IS U3JIEIUN IIEKTPOMEXaHUKH.

XapakTeprucTUKa U CBOMCTBAa ILBETHBIX METAUIOB U cruiaBoB. Cocras,
OCHOBHBIE MApKH U COCTOSIHUE IIOCTABKH.

CroiikocThb MaTepHaioB K DJJIEKTPOXMMHUYECKOW U K XUMHYECKOM
KOppOo3uHu. MeTob! MOBBIIEHUS KOPPO3UOHHOW CTOMKOCTH U 3aILUTHI OT
Koppo3uu. JKaponpoyHOCTh U METO/IbI €€ MOBBIIIEHUS. XJIaJ0CTOUKOCTh
MaTepuanoB. BnusHue paauanMoOHHOrO oOOMydeHUss Ha  (U3HKO-
MEXaHWYECKHE CBOWCTBA MaTEPHUAIIOB.

XapakTepuCTHKa U CBOICTBA CIIJIaBOB ¢ OCOOBIMHU TEIUIOBBIMHU CBOMCTBA-
MH: CIUIaBBI C MHHHAMAJIBHO  BO3MOXHBIMM  TEMIEPATYPHBIMHU
KO3 pHUIreHTaMU JIMHENHOTO pacIIMpeHus u 3a/laHHBIMU
TeMIEepaTypHbIMHU K03 PHUIIMEeHTaMU JIMHEWHOTO pacIIMpPEHUsI.

CrmaBel ¢ 0ocoObIMH  ynpyrumMu cBoiictBamu. CTpykTypa, (U3HKO-
MEXaHWYECKHE CBOMCTBA CILIABOB.

KoHCTpyKIIMOHHBIE  IUIACTUKM U KOMIIO3MLIMOHHBIE  MaTepHallbl,
HCIIOJIb3YEMBIE B JIEKTPOMEXaHUKE.

OcHOBHBIE TpeOOBaHUS, TNPEABABISEMble K IUIACTHYECKHUM MaccaM.
Bunpl, XapakTepUCTUKM W MapKd KOHCTPYKLUMOHHBIX IUIACTHKOB
UCTIOJIB3YEMBIX B U3JCIUAX IPHUOOPOCTPOCHHUS.

HazHayenue, XapaKTEPUCTHKA u 00J1acTh IIPUMCHEHHUS




KOMIIO3ULIMOHHBIX MaTEPUAIOB.
11 Oco0eHHOCTH CBOMCTB HAHOPa3MEPHBIX M HAHOCTPYKTYPHBIX
MaTepHAJIOB.
MeToapl  TONydyeHUsT HAHOCTPYKTYPHBIX METAJUIMYECKUX  CIIJIaBOB.
BrnusHue pa3Mepa  KpUCTAJUIMUECKOTO 3€pHa Ha  (U3HYECKUE,
MEXaHUYEeCKue u TEXHOJIOTHYECKHE CBOIiCTBa CILIaBOB.
HanocTpyKTypHBIE KOMIO3HIIMOHHBIE MaTEPHAIIBI.
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUIIE 5.
Tabmuna 5 — [IpakTuyeckue 3aHATHs U UX TPYIO0EMKOCTb
N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyloeMKOCTh, |IIPAKTHYECKOM |pasnuena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYIOEMKOCTh IIPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paToOpHBIX paboT Tpy0eMKOCT®, | MPAKTHHECKOH | pasaesa
/o (dac) MOJATOTOBKH, | JUCITHII
(uac) JIMHBI
Cemectp 2
1 | MccnenoBanue cBOMCTB MPOBOASILIMX 2 1 6
CILIaBOB
2 | UccnenoBanue cBONCTB U30MISIIMOHHBIX 2 1 7
MaTEepHAJIOB
3 | UccnenoBanue mpsMoro U 0OpaTHOTO 2 1 7
npe303ddekra
4 | UccnenoBanue CBOWCTB MOJYIPOBOIHUKOBBIX 4 1 8
MaTepHaJloB
5 | UccnenoBanre CBOMCTB MarHUTOMSTKHUX 2 1 9
MaTepHaJloB
6 | MccinemoBanue CBOWCTB MarHUTOTBEPABIX 2 1 9
MaTepHaJloB
7 | UccnenmoBanne TBEPAOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTepHajoB.
Bcero 17

4.5. KypcoBoe nMpoeKkTUupoBaHue/ BHITOTHEHUE KyPCOBON PabOThI
VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0IuLe 7.

Tabauna 7 — Bunabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3yueHne TeopeTUYecKoro Marepuasia
7 7
nucuurinHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 7 7
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 7 7
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHs yueOHO-METOAMUECKOTO OOECTIeUeHHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-METOIUYEeCKUE MaTepHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YICOHBIX M3JaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

HIndp/
URL anpec

bubnuorpaduueckas ccpiika

KommaectBo
AK3EMILISIPOB
B OMOIMOTEKE

(kpome
ANEKTPOHHBIX
9K3EMIUISIPOB)

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

MarepuanoBeeHue u
Marepuaibl EKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : KoHCIEKT Jekiuii / M.
A. IInorsHckas [u ap.]| ; C.-
[TetepO. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - 2-€ U3,

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

JIOTI. - DJEKTPOH. TEKCTOBBIE JIaH.

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

MarepuanoBeeHue u
Marepuaibl EKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecype] : yue6HOE mocobue / M.
A. ITnotsHckas [u ap.] ; C.-
[TetepO. roc. yH-T a3pOKOCM.




npuOOPOCTPOCHHUS. - DIEKTPOH.
tekcToBhle naH. - CII0. : U3n-8o
I'VAII, 2018. - 301 c.

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

DNEeKTPOTEXHUYECKUE
MaTepuanbl (MarHUTHBIC
MaTepHuaibl) : [ DIEKTPOHHBIN
pecypc] : yueOHO-METOAMYECKOe
nocobue / M. A. ITnotsHckas [u
ap.] ; C.-ITerep0. roc. yH-T
a’POKOCM. IPUOOPOCTPOEHUSI. -
DIIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [6. n.], 2020.
-59¢

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

DNEeKTPOTEXHUUECKUE
MaTepuabl (MOITYIPOBOAHUKH) :
[ DnekTpoHHBI pecypc] :
y4eOHO-MeToJuuecKoe mocoodue /
M. A. Ilnotrsnackas [u ap.] ; C.-
[Terepb. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH.
TEKCTOBBbIC JaH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 54 ¢

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

DIEKTPOTEXHUYECKUE
MaTepHuabl (MPOBOAHUKH) : [
DNeKTpOHHBIN pecypc] :
yueOHO-MeToJuuecKoe nmocoodue /
M. A. Ilnotsauckas [u gp.] ; C.-
[TetepO. roc. yH-T adpoOKOCM.
MpUOOPOCTPOEHUS. - DIEKTPOH.
TEKCTOBbIC NaH. - CaHKT-
[TerepOypr : [6. n.], 2020. - 41 c.

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

HasbizioB, C. B.
MarepuanoseneHue u
TEXHOJIOTHS KOHCTPYKITHOHHBIX
MaTepuasos : yuebHoe rmocodue /
C. B. JlaBeig0B, P. A. boraganos.
- Mockga ; Bosnorna : Uudpa-
Wnxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TekcT : 3eKTPOHHBII

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

Hpo6os, A. B.
DNEeKTPOTEXHUYECKHE
MaTepuaisl : yuebHoe nocoodue /
A. B. lpo6os, H. 1O. Epmiosa. -
2-e u3., cTep. - Munck : PUTIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
JJIEKTPOHHBIN

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAITMOHHOHU ceTn « THTepHeT»




[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEeKOMMYHUKaLMOHHOHU ceTn «HTepHeT»
URL agpec HaumenoBanue

http://lib.aanet.ru/ Hoctyn B OBC «Jlaub» ocymiectisieTcst mo goroBopy Ne 27, Ne28 ot
27.01.2021
Hoctyn B ObC «ZNANIUM» ocymiectBisgercst o gorosopy Ne 071 ot
24.02.2021
Joctyn B 9BC «FOPAWT» ocymectpisiercs mo gorosopy Ne 070 ot
24.02.2021

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEeMOr0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHpr mporpaMMHOT0 00€CIICUCHHMS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMBIX HWH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, PecTaBieH B Tabiauuel 2.

Tabmumua 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | MynsTuMeauiiHas JEKIMOHHAS Ay TUTOPHUS

CrnenuanusupoBaHHas 1aboparopust «MaTepuanoBeeHHE U 14-03 I'actemo
TEXHOJIOTHUSI KOHCTPYKITHOHHBIX MAaTEPHAIIOBY

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaroIuXcsl 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bug npomMeXyTOYHOM aTrTecTaiuu IlepedeHb OIIEHOYHBIX CPEICTB

DK3amMeH Cnucok BOMPOCOB K IK3aMEHY;
TecTsl.



http://lib.aanet.ru/

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YaroluMucs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI11eHKa KOMITETEHIUN

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTUYCCKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX MOHITHIA.

«OTIIMYHO»
(GavTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CyIIeCTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTyphI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY H3JAracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OLIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM IMPUMEHECHHH 3HAHMI
HallpaBJICHUS;

— c1abo apryMeHTHPYeT Hay4YHbIE MMOJI0KECHHUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX HOHSITHH.

«y/IOBIIETBOPUTEITEHOY
«3a4TCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IPH
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HalPaBIICHUH;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUA.

«HEYJIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.

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

Ne Ilepeuenp BonpocoB (3a7au) i HK3aMeHa Kog

n/n MHIUKATOpa
1 Cdhopmynupyiite 3aBUCUMOCTb CBOMCTB MaTepHaioB OT CTPYKTYPHI OIIK-1.V.1
2 [Tepeunciute cBOKWCTBA KPUCTAIUTMYECKUX U aMOP(PHBIX MaTEPHAIIOB. OIIK-1.B.1
3 [Tepeunciure neheKThl CTPOCHUS KPUCTATUIMYECKUX MaTEPHUAIIOB OIIK-2.3.1




4 Onenure BiAMAHUE AEPEKTOB KPUCTAUIMYECKHX MarepuainoB Ha wux | OIIK-2.3.2
CBOMCTBA

3) [lepeuncnure BUABl CBA3UM MEXIy uvacTHlamMu B Kpucramuimdeckux | OIIK-2.V.2
MaTepuaax

6 OuieHuTe BIMSIHUE BHJIA CBSI3M HA CBOMCTBA MAaTEpHUAJIOB OIIK-2.B.1

7 Ompenenure mo nuarpamme (a3oBBIA COCTaB CIUIaBOB Mo 3amanHomy | [IK-1.V.1
XMMHYECKOMY COCTaBY

8 Kak Biusietr mepeoxiiaxkieHre paciiaBa Ha ero ()a3oBoe COCTOSIHHE [IK-1.B.1

9 IIepeuncinTe OCHOBHBIE CBOMCTBA OPraHUYECKUX ITOJIUMEPOB OIIK-1.V.1

10 [IpuunHa Xpynkoro pa3pyuieHus CTEKOI U METObl YIIPOYHEHUS OIIK-1.B.1

11 CBoiicTBa ¥ MPUMEHEHHE KEPAMUKH OIIK-2.3.1

12 OueHute 3aBUCUMOCTH YJIETBHOTO AJeKTpuueckoro comnpotubienus | OI1K-2.3.2
METAJIJIOB U CIUIABOB OT COCTaBa U CTPYKTYPbI

13 Br16op MaTepuanoB [is 2IEKTPUYECKIX KOHTAKTOB OIIK-2.Y.2

14 Bb160p pe3ucTUBHBIX CIUIABOB U IPUMEPHI IPUMEHEHHUS OIIK-2.B.1

15 VYcioBHsl CBEpXIPOBOIAIIETO IIEPEX0/1a U CBOMCTBA CBEPXIIPOBOAHUKOB IK-1.V.1

16 [Tepeunciure cBOKCTBa M 001aCTh MPUMEHEHHS CBEPXIIPOBOTHIKOB [IK-1.B.1

17 Onenure cBoOWcTBa MOJYHPOBOAHMKOB M mepeurciaute npoctsie | OIIK-1.V.1
MOJIyIIPOBOIHUKH

18 OueHuTe BIMUSHUE JTOHOPHOM M akienTopHo npumecu Ha cpoiictBa | OIIK-1.B.1
MOJIyTIPOBO/IHUKOB

19 HazoBure mapamerpsl, Onpeneistoniue CBOMCTBa MOiaynpoBogHukoB B | OIIK-2.3.1
3aBHCUMOCTH OT 00JIaCTH UX IPUMEHEHHUS

20 OObscHuTe  sABieHHWE  (OTONMPOBOAMMOCTH  NOMYNpoBoJHUKOBBIX | OIIK-2.3.2
MaTepuajoB

21 [lepeuncnure audnEKTpUUECKUE MaTEpUalIbl U 001aCTU UX IPUMEHEHUS OIlIK-2.Y.2

22 OneHute cBOMCTBA NUIIEKTPUKOB VISl H30JIALUU OIIK-2.B.1

23 [lepeuncnure IUANEKTpUYECKUE MaTEPUAIIbl C akTUBHbIMU cBolicTBamu u | [IK-1.V.1
00JacTy UX MPUMEHEHUS

24 HazoBute ¢peppomarHuTHbele MaTepraibl U OOBSICHUTE UX CBOWCTBA I1IK-1.B.1

25 Bribepute Mmatepuan s MarHutonpoBoja, npuseaute odbocHoBanue | OIIK-1.V.1
BbIOOpa

26 OneHka KOHCTPYKIIMOHHOW IIPOYHOCTH MaTepuanos npu crarnyeckux u | OIIK-1.B.1
JTMHAMUYECKHUX Harpys3Kax

27 Boibepute BuI Tepmuueckoi 00paboTku cruiaBoB ans obecrneuenus | OIIK-2.3.1
MapaMeTpoB MPOYHOCTHU

28 [lepeuncnure craBel C BBICOKOM yAenbHOM mnpouHocThio. [laiire | OIIK-2.3.2
CPaBHUTEJIBHYIO XapaKTEPUCTUKY

29 CpaBHMTE OCOOEHHOCTHM CTPYKTypbl M  cBoiictBa crutaBoB U | OIIK-2.V.2
KOMITO3UIIMOHHBIX MaTEPHAJIOB

30 | OuenuTe CcBOWCTBA HAHOCTPYKTYPHBIX MarepuanoB B cpaBHeHun c | OIIK-2.B.1

MaKpOpa3MEpHBIMU CTPYKTYpaMHU

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrasieHs! B Tabnuie 16.

Ta6muma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera




Ne mi/mt [Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
UHMKATOpa

Y4eOHBIM [IJITAHOM HE NPEAYCMOTPEHO

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM Jjisi KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHHUSI KYPCOBOM paboThI

[lepeyenp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O POEKTUPOBAHUS/BBIIIOIHEHUS
3 KYpCOBOM pabOoThI
VY4eOHBIM IIJIAHOM HE IPEeyCMOTPEHO
Bonpocel 1 npoBeneHHs IPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpuMepHBbIi IepeYeHb BOIPOCOB IS TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJIUKAaTOpa

1.

IIpouumaitme 3a0anue u gvibepume 0OUH NPAGUNBLHYLIL OMEEm
Omnpenenure METO1 M3TOTOBJICHUS JICTATH TPEOyeMOl reOMeTpHYEeCKOi
(OpMBI 32 CUET CHATHS C HOBEPXHOCTEH 3arOTOBKH TEXHOJIOTHYECKOTO
OpUnycKa.

A) 00paboTKOI JaBICHHUEM;

b) cBapkoii

B) 06paboTkoii pe3anuem.

I') TepmomexaHuyeckoit 06paboTKoH

OIIK-1

IIpouumaiime 3a0anue u evloepume 00UH UU HECKOJIbKO
NPAGUNBLHBIX OMEEN08.

JlaiiTe onpesiesieHne 3JeKTPOIPO3UOHHON 00pabOTKHU:

A) MeToJ1, OCHOBaHHBIH Ha SIBJICHUU aHOJHOTO PAaCTBOPEHUS MeTala,
OCYIIECTBIISIEMOTO TIPU TIPOXOXKACHUH TIOCTOSTHHOTO TOKA Yepe3
IEKTPOJIUT MEKIY HJIEKTPOJAOM-UHCTPYMEHTOM U JEKTPOJIOM-
3aroTOBKOIA;

b) meron snexTpoduzndeckoit 00paboTKH, OCHOBAHHBIN Ha 3aKOHAX
pa3pyuIeHus 3JIEKTPOIOB U3 TOKOIIPOBOISAIINX MAaTEPUAIOB TIPH
MPOIMYCKaHUM MEXy HUMH UMITYJIbCHOTO 3JIEKTPUYECKOTO TOKa;

B) Harpes u ucnapenne Meramia (pOKyCHPOBAHHBIM ITyYKOM SJIEKTPOHOB
B TOYKE COMPUKOCHOBEHHS Jy4a C METAJJIOM.

I') MmeTo 06pabOTKH, OCHOBaHHBIN HA MEXaHMYECKOM BO3/ICHCTBUU HA
00pabaTbIBaeMy10 3arOTOBKY

OIlK-1

Ipouumaitme 3a0anue u pacnonoxcume 6apuanmul omeema 6
npasuUIbHOU NOCNIE006AMEIbHOCHU

OmnpeznenuTte NOPSIOK ONEpail TPU MEXaHUYECKOU 00paboTKe JeTaan
Ha CTaHKE:

A) 3aKperuieHue 1eTaiy Ha paboueM CTOje CTaHKa;

b) 3amyck nporpamMmMel 00paboTKH;

B) nepemenienrie nHCTpyMEHTA 10 33JJaHHOW TPAEKTOPUU;

I') ocTaHOBKA CTaHKA U CHITHE TOTOBOH JIETaJIH.

OIlK-1

Ilpouumaitme mexcm u ycmanogume coomeemcmeue. K xkaxcooi
no3uUUU 6 1€60M CmoNdYe noddepume cooOmMeemcmayIouLyio NO3UUUI0
6 npaeom cmonoue.

YcTaHOBUTE COOTBETCTBHE MEXKJLY METOJOM OUUCTKHU
[OJYIIPOBOIHUKOBBIX MJIACTUH U €T0 Ha3HAYCHUEM:

OIlK-1




A) m1a3MoXUMHUYECKOe TpaBieHue | 1) ynaneHue opraHuyeCcKux
3arpsi3HEHUHN

b) xumuko-mexaHnueckast 2) BbIpAaBHMBAHME [TOBEPXHOCTH

MOJINPOBKA U CHIDKEHUE IIEPOXOBATOCTH

B) ynsrpasBykoBas ounucTka 3) ynaneHue TOHKHX CJIOEB
marepuasa

I') nuponuTUyeckoe OKUCICHUE 4) hbopMupoBaHUE 3aMTUTHOTO
OKCHJIHOTO CJI05I

3anuwiume gvlOpannvle YUPPbLL NOO COOMEEMCMBYIOUWUMU OYKBAMU:
A b B r

Ilpouumaiime 3a0anue u oaiime c60ll pazeepHymulil 6apuUaHm
omeema.

OnuiuTe TPUHIINI, 3aJI0KEHHBIM B OCHOBY JIa3€pHON pa3MepHO
00paboTKH.

OIIK-1

Ilpouumaiime 3a0anue u eviboepume 0OUH NPAGUTLHBLIL OMEEM
VYKaXUTE 33 CUET KaKOro BO3JICHCTBHS HA JICTAIb IPOUCXOAUT ChEM
METaJlIa IPH JJIEKTPOXUMUYECKON pa3sMeEPHO 00paboTKU

A) H30MpaTETBHOTO PACIIIABICHHUS

b) anogHoro pactBopeHus

B) mexannueckoro Bo3necTBus

") XUMHUYECKOTO OKUCIICHUS

OIIK-2

Ilpouumaiime 3a0anue u évibepume 00UH UIU HECKONLKO
NPAGUILHBIX OMEEMO8.
Onpenenure Kakue U3 MepeurcICHHbIX ONepalii OTHOCITCS K
pa3eNNUTEIbHBIM ONEPAIMAM XOJIOAHOM JINCTOBOW NITAMIIOBKH
A) npobuBKa
b) BeIpyOKa
B) dopmoBka
I') BeITSIKKA

OIIK-2

Ilpouumaiime 3ad0anue u pacnonodxcume 6apuUAHmMbL OmMeEema 6
NPABUILHOI NOCIE006AMETbHOCU

YKaxuTe MOCAeA0BaTEAbHOCTh JICMCTBUM MPU CBAPKE METAIITUYECKUX
AeTajei:

A) moAroTOBKAa KPOMOK CBapUBAEMBbIX JI€TaJIEH;

b) HarpeB u miaBiieHne MeTallIa B 30HE CBAPKU;

B) coenunenue cBapuBaeMbIxX neraneii 1 GOpMHUPOBAHUE IITBA;

I') mpoBepka KayecTBa CBApHOTO COSAMHEHHSI,

OIIK-2

Ilpouumaitme mexcm u ycmanogume coomeemcmeue. K xkaxcooi
no3uUUU 6 1e60M CmonNdye noddepume cOOMEEMCMEYIOULYI0 NOZUUUIO
6 npaeom cmonoue.

ConocraBbTe METO/1 HAHECEHHS] TOHKUX MIIEHOK C €ro
XapaKTEePUCTHKAMU

A) MarHeTpoHHOE pacrblieHHe | 1) BbICOKasi YUCTOTA MOKPBITUI, HO
HU3Kasi IPOU3BOJUTEIBHOCTD

b) Tepmuueckoe ucnapenue 2) paBHOMEpPHOE TOKPBITHE
CJIO’KHBIX ITOBEPXHOCTEN, BBICOKAs
aare3ust

B) anexrponHo-nyueBoe 3) BBICOKAsi CKOPOCTb OCaXKIEHUS,

HarblJICHHUE Xopo1iasi ynpaBisieMOCTh

POLIECCOM

OIlIK-2




') xumMuyeckoe ocaxkJieHHe U3 4) BO3MOKHOCTb HaIlbUICHHS
ra3zoBo# (a3l TYTOIJIAaBKUX MarepHalioB

3anuwiume svlOpannvle YUPPLL NOO COOMEENMCMBYIOUWUMU OYKBAMU:
A b B r

10.

Ilpouumaiime 3a0anue u oaitme ce0il pa3eepHymulil 6apUaAHm
omeema.

OnuimTe TPUHINI, 3aJI0)KEHHBI B OCHOBY TEPMUYECKOM 00paboTKH
«3aKaJIKa» METAJJIOB U CILJIABOB.

OIIK-2

11.

Ilpouumaiime 3a0anue u évibepune 0OUH NPAGUILHBLIL OMEEm
JlaiiTe onpeneneHre TEXHOJIOTMYECKON ONepalnu:

A) YacTb TEXHOJIOTUYECKOTO ITPOLIECCA, BBIITOJIHAEMAs HA OJJHOM
paboueM Mecre.

b) YacTb TEXHOJIOTHYECKOTO MTPOLIECCa, BBITIOJIHSIEMAas OJTHUM
pabouunm.

B) YacTp TexHOMIOTHYECKOTO TIpoIiecca o 00padoTKe 0THOM
MMOBEPXHOCTHU JCTAIH.

I') YacTh TEXHOJIOTHYECKOTO MPOIIECCA, BHITIOJIHIEMAs! OJTHUM
UHCTPYMEHTOM

[K-1

12.

Ilpouumaiime 3a0anue u évibepume 00UH UIU HECKOTbKO
NPABUNILHBIX OHM6EN08.

YKakuTe BUJIbI CBAPKH, TPUMEHSIEMbIE B MUKPOIJIEKTPOHUKE
A) razoBas

b) anexkrponnonydeBas

B) snexTponuiakoBas

I') nazepHas

[K-1

13.

Ilpouumaiime 3a0anue u pacnonox;cume 6apuanmyl omeema é
npasuIbHOI NOCIE006AMEIbHOCHUL.
Pacnionoykure 3ranbl KOHCTPYKTOPCKOM NOATOTOBKY IPOU3BOJICTBA B
IIPaBUIbHOH MOCIIEA0BATENbHOCTH:

A) 3CKU3HBII MPOEKT

b) Texnuueckoe 3aganue

B) Texauueckoe npeioxkeHue

I') TeXHUYECKUN TPOEKT

[K-1

14.

Ilpouumaitme mexcm u ycmanogume coomeemcmaeue. K kaxcooii
nO3UYUU 8 1€60M CIOIOUE nOODepUme COOMEEenCmEyIOUiYI0 NO3ULUIO
6 npagom cmonouye.

VYKaKHUTE COOTBETCTBHE TEXHOIOTHYECKUX MPOIIECCOB Pa3MEPHOM
00paboTKH jieTaneil U uxX mapameTpoB

A) o6paboTka pezaHueM 1) ckopocTh pe3aHus

b) snexrpoxummudeckast 00paboTka | 2) IIUTETFHOCTh U 9YacTOTa
AIIEKTPUICCKUX HUMITYIILCOB

B) snektpospo3uonnast 06padboTka | 3) MIOTHOCTH TOKA B
DIIEKTPOJIUTE

I') nazepuas o6paboTka 4) MIOTHOCTH MOIITHOCTH
U3ITy4eHUs

3anuwiume gvlOpannvle YUPPHL NOO COOMEEMCMEYIOUUMU OYKEAMU:
A b B r

[K-1

15.

Ilpouumaiitme 3a0anue u oaiime ceoil pazeepHymaolii 6apuUarHm
omeema.

[1K-1




Onummre NPUHIIAII, 3aJI0’KCHHBIN B OCHOBY AJIEKTPOXUMHUYECKOM
pasMepHOi 00pabOTKH

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNSIONMe  HPOUEAYphl  OLCHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)Karcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYONIMX TMOPSAJOK U IPOLEAYpPY
NPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOYHOM aTTeCTAllMi O0yYarOIIUXCS
'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI
L{es1br0 JUCHUIUIMHBI SBJSIETCS MOTY4YEHUE CTYA€HTaMU HEOOXOAUMBIX 3HAHUN, YMEHUH

Y HaBBIKOB B 00JIACTH CO3/IaHUS MOAEPKHUBAIOLIEH 00pa30BaTeIbHON CpeIbl IPenogaBaHus
MH)KEHEPHBIX TUCHMILIMH. OOyyarommMes IpeaoCTaBIseTcs BO3MOXKHOCTh Pa3BUTh U
MMPpOACMOHCTPHUPOBATEL HABBIKU B O6HaCTI/I, CBSI3aHHOM C IMOJIy4YCHHUEM CTYACHTAMU
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB 110 MaTEPUAIOBEACHUIO, MaTEpHUaJIaM,
IIPUMEHSAEMBIM B KOHCTPYKIHSX YCTPOMCTB, METOAAM U CPEACTBAM KOHTPOJISI M UCCIIEOBAHUS
UX XapaKTEPUCTHUK.

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKeHHE ydeOHOoro marepuana. HasnaueHme cOBpEeMEHHOUN JEKIMH B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
dyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JOCTHIKEHUI HaydyHOW MbIcTU. B ydueOHOM mporiecce JEeKIUsl BBIMOIHAET METOJOJIOTHYECKYIO,
OpPTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIeKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, AaeT IEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBSI3b C IPYTUMU JTUCIUATUTHHAMH.

[IranupyeMsle pe3YJIbTAThI IIPH OCBOCHHHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MaTeEPHAa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEEISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOHM TEME;

— TIOJIyY€HHE OTbITa TBOPUECKOM pabOTHI COBMECTHO C MPEIOaBaTeIeM;

— pa3BuTHEe TNpodecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEPECa, HEOOXOAMMOTO /I CAMOCTOSITEIIBHOU pabOTHI;

— TIOJyYeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH U O
MPOTHO3€ WX Pa3BUTHUS Ha ONMKaMIINe TOIbI;

— HAY4YUTHhCS METOJAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATH WX B Pa3IMYHBIX
bopmyaHpoBKax);

— TIONy4YeHHUE TOYHOTO MOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMEl  ClIaiiIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja MpH MPOBENECHUU KOPOTKUX JHCKycCUH 00
OCOOEHHOCTSX TIPUMEHEHHS OT/ICTBLHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa IpeaoCcTaBICHMS JEKIIMOHHOI0 MaTepHaa;




- TeMaTHUYECKHE JIEKIIUU 110 pa3jiesiaM Kypca;
- IEMOHCTpauus CJIaii/I0B;
- KOHTPOJIbHBIE BOIPOCHI K pa3zesiaM Kypca.

Jlek1MOHHBIE MaTepHallbl UMEIOTCS B U3JJaHHOM BHUJE, B BHUJE JJECKTPOHHBIX PECypCOB
oubimmorexku ['YAIL

11.2. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOMIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
pabor

B xone BeimonHeHus m1abopaTopHbIX padOT oOydaromuiics JOHKEH YIayOuTh H
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBUHM C KBaJHU(UKAMOHHON XapaKTEPUCTHUKON 00yYaromerocs.
BrinonHenue n1abopaTopHbIX padOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00ydarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS] JUCIUIUIMHBI, ONpENeNseMOll Y4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 33/1a4 00y4aroLIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKpeIuieHHe, Pa3BUTHE M JleTAIM3alMs TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHUE HOBOM MH(POpPMALMU 110 U3y4aeMOW JUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py10BaHHEM U TPUOOPaMHU.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
JlaGoparopHble pabOThl BBINOJHSIOTCA B JIaDOpAaTOPUM  MAaTE€pUAIOBEACHUS Ha

J'Ia60paTOpHLIX YCTaHOBKaAxX € 3aIlIOJIHCHUEM ITPOTOKOJIA I/I3MepeHI/II7L

Crpykrypa 1 dhopMma oTdeTa 0 1adopaTopHoOii pabore
Otuer mo naboparopHoil paboTe BKIOYAeT 00s3aTeNbHbIC MyHKTHI, MPEJCTaBICHHBIC B
METOANYCCKUX yKasaHm[x.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe
TpeboBanus k 0hOpPMIICHUIO OTYETA MPEACTABICHBI B METOIMYECKUX YKA3aHUIX

11.3. Mertoauueckue ykazaHus JUIsl OOYYaIONIMXCS M0 MPOXO0XKISHUIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaAIOLIUICS BBIMOJIHSAET paboTy MO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme OOydeHHs, camMoCTOsITeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHUS CaMOCTOSTENBHOW paboThl, y oOywaromerocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IepuoJ OOydeHHs, IOMOraeT IOJy4YUTh HABBIKM IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

MeroauueckuMH ~ MaTepuallaMH,  HANpaBISIOIIMMU  CaMOCTOSITENIBHYIO  paboTy
00yJarOIIUXCSISBIISIOTCS:



—  y4eOHO-METOJIMYECKUN MaTepHa 1o IUCIHUILINHE;
— METOJIUYECKHE yKa3aHHUs MO BBIMOJIHCHUIO KOHTPOJIbHBIX paboT (st 00yJaromixcst
1o 32049HOU (hopme 0OyIeHus).

11.4. Metoauueckue yKa3aHMsl JUIsl OOyYaroIMXCS II0 IPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAaEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00yyaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMeCTpa C IIeJbI0 OLEHUBAHMUS XOAa OCBOCHHUS
JUCLUIUIAHBI.

IIpy mpoBeneHUM TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH HCIOJB3YIOTCA KOHTPOJIBHBIC
TECTOBBIE BOIIPOCHI, IIPEICTABICHHBIC B METOJAMYECKUX YKA3aHUAX I10 MPOXOKIACHUIO TEKYILErO
KOHTPOJISI YCIIEBaeMOCTU. Pe3ybpTaThl TEKyIIEro KOHTPOJIS OLICHUBAIOTCS M YYUTBIBAIOTCS MPU
IIPOBEICHUU IPOMEKYTOYHOU aTTECTALIMH.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4arolmUXCs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYCMAaTPUBAET  OlLICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATENBHBIX PE3YyJIbTAaTOB 00YUEHHUS MO TUCIUILIMHE BKIIIOYAET B ce0s
Ok3aMeH. OJK3aMeH IMpPOBOAMTCS B IEPHOJ 3K3aMEHAI[MOHHOM cecCMM M 3aBepllaeTrcs
aTTeCTallMOHHOU OLICHKOU COTJIIMYHOY, «XOPOIILIOY, «YIOBIETBOPUTEIHHOY,
«HEYJIOBJIETBOPUTEIILHOY.



12. JIuct BHeCeHUS M3MEHEHUH B pab0OUYyI0 TPOrpaMMy THCIUTLTAHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

IToammcek BHECIIETO
W3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadenpoit




