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PaGouass mporpamMma AUCHUIUIMHBI «DJAEKTPOTEXHUUYECKHUE MaTepUaIbD»
pazpaborana Ha ocHoBe @OI'OC BO 13.03.02 «DnexkTposHepreTuka W
JIIEKTPOTEXHUKA», YTBEPHKIACHHOTO TMpHKa3oM MuHUCTEpCTBA 00pa3oBaHUs U
Hayku PO 28.02.2018 r. Ne 144,

ABTOD:

Crapumit npenoaasaTeb O.C. Typuanun

PabGovass nmporpamma o0cCyXJe€Ha M PEKOMEHJI0BAaHA K YTBEP)KIECHHUIO pELIEHUEM
kadenpsl [Ipumenenus snextpudeckoit 3uepruu ot 7 uions 2021 r., npotokoa Ne
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PaGouas nporpamma o100peHa Ha 3acelaHuu METOAUUECKONH KOMUCCUM (paKyJIbTeTa
9HEPreTUKH, MPOTOKOJ OT 15 muronst 2021 r. Ne 10
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabro ocBoenuss gucuuiuimHbl  b1.0.14.02  «DnekTpoTeXxHUUECKHE
MaTepuabl» SBISETCA MPUOOPETEHNE CTYJCHTAMH 3HAHWI B 0OJACTH MOHTaXa U
HAJIAJIKU JIEKTPOOOOPYIOBAHUS U CPEACTB aBTOMATH3AIUH.
3agauM QIMCUMILINHBI
- npuoOpeTeHue CTyJEeHTAaMU 3HAHWM U NPaKTUYECKUX HaBBIKOB B 00JacTu
MarepuaioBeicHuss U d(QPekTHBHONH 00pabOTKM W KOHTPOJIS KadecTBa
MaTepHaJIOB, TAKUX KaK:

- CTPOCHHE U CBOWMCTBA METAJIJIOB, CINIABOB M HEMETAJUIMUYECKUX MAaTepUAJIOB;

- TEOPETHUYECKHE OCHOBBI W TEXHOJOTHUA TEePMUYECKOH 00paboTKH WU
MTOBEPXHOCTHOTO YIIPOUYHEHHUS CILJIABOB;

- 3JIEKTPOHHOE CTPOEHHE, CBOMCTBA U MPUMEHEHUE TEXHUYECKMX MAaTEPUAIOB;

- CIIOCOOBI IOJYYEHHSI 3aTOTOBOK IS JIeTaleil TEXHUYECKOro 000py10BaHNUS;

- CBApKH U [TAMKHA MaTEPUAJIOB;

- U3TOTOBJICHUE JIETAJIEH HA METAIUIOPEKYIINX CTAaHKAX;

- BJIEKTPOPUZUUECKUX U IEKTPOXUMHUUYECKUX METOJI0B 00paOOTKH MaTEpUaIoB

- oOecrieueHre WHHOBALIMOHHOTO XapakTepa MOATOTOBKM OakajlaBpOB HA OCHOBE
MOWCKa OINTUMAJIBLHOTO COOTHOIICHUS MEXIY CJIOKUBIIUMUCS TPAJAUIMSIMU U
COBPEMEHHBIMHU TOJIX0JJaMU K OpraHU3alMK yueOHOTo MpoLecca.

2 IllepeyeHb IUIAHUPYEMBIX Pe3yJabTAaTOB O0yuYeHHSI IO
AMCUMIUIMHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM PpPe3yJbTaTaMU
ocsoeHnus OIIOII BO

B pe3yabrare ocCBOeHMSI IMCHUILVIMHBI (GOPMHPYIOTCH CJIeaylolme
KOMIIeTEeHINHU:

OIIK-5. CnocobeH uCHIONb30BaTh CBOMCTBA KOHCTPYKUMOHHBIX U
AIIEKTPOTEXHUYECKUX MaTepHalioB B pacueTax MmapaMeTpoB U PEKUMOB OOBEKTOB
npohecCHOHABHOM 1A TEIbHOCTH.

B pesynbrare mzydeHus IUCHUILTUHBI « DJIEKTPOTEXHUUYECKHE MaTEPHUAITBI)
OOYYarOIIMIICS TOTOBUTCS K OCBOCHHUIO TPYAOBBIX (PYHKIIUH ¥ BBITOTHEHHUIO
TPYJOBBIX JEHCTBUMU:

[Ipodeccuonanbupiii cranmapt - 40844 «PabGoTHHK 1O OOCITYXKHBaHUIO
o0OpyioBaHUsl TOJICTAHIIMN dJeKkTpuueckux cerei» - 1/01.5 «MoHuTOpHUHT
TEXHUUYECKOTO COCTOSTHUSI 00OpynoBaHusl mojacTaHuuiiy; 1/02.5 «ObocHOBaHue
IJJAHOB M MPOTPAMM TEXHUYECKOTO OOCITY>KHBAHUS U PEMOHTa 00OpyIOBaHUS
noactanuuity; 1/03.5 «Pa3paboTka HOPMATUBHO-TEXHUUECKON HOKYMEHTAIMH TIO
TEXHUUYECKOMY OOCTYKMBAHUIO U PEMOHTY 000PY/I0BaHUS TIOICTAHITUI.

[Tpodeccronanbubiii cTanaapt - 51469 «PaboOTHUK MO TEXHUYECKOMY 00-
CIIY’KUBAaHUIO U PEMOHTY BO3YIIHBIX JIHHUH dnekTpornepenaun» - G/01.5 «Monu-
TOPUHT TEXHHYECKOTO COCTOSHHSI BO3IYIIHBIX JIMHHM 3jekTponepenaun; - G/02.5
«O0OCHOBaHME T[UJIAHOB MW MNPOrpaMMm  JAECATENbHOCTH MO TEXHUYECKOMY



OOCIY’>KMBAaHUI0O W PEMOHTY BO3AYLIHBIX JUHUN saekrponepenayu; G/03.5
«Pa3paboTka HOPMATUBHO-TEXHUYECKOM JOKYMEHTAI[MM IO TEXHUYECKOMY
OOCITY)KMBaHUIO W PEMOHTY BO3IYIIHBIX JUHUK 23yekTpornepemaun»; H/01.6
«DopMUpoBaHME T[UIAHOB M MPOrpaMM JACSTEIBHOCTH 1O TEXHUYECKOMY
00CTY)KWBAHUIO U PEMOHTY BO3yIIHBIX JTUHUHN AJIEKTPOIIEpEaaun».

[Tpodeccuonanbupiii ctanaapt - 40861 «PaGOTHHK MO TEXHUYECKOMY 00-
CIIy’)KUBaHUIO ¥ PEMOHTY KaOelmbHBIX JUHUH 35ekTponepenadn» - 1/01.5 «Onenka
TEXHUYECKOTO COCTOSIHMS ~KaOeJIbHBIX JMHUN  3JekTporepenaun»; 1/02.5
«O00oCHOBaHME TIUJIAHOB M MPOrpaMM  JIEATENBHOCTH TI0 TEXHUYECKOMY
OOCITY>KMBAaHUI0O U PEMOHTY KaOeNbHBIX JHUHUN dnekTpornepeaaun»; 1/03.5
«Pa3paboTka HOPMATUBHO-TEXHUYECKOM JOKYMEHTAIlMM TI0 TEXHUYECKOMY
OOCITY’>KMBaHUI0O W PEMOHTY KaOeNbHbIX JIMHUNM dJiekTponepenaun»; J/01.6
«DopMHUpOBaHHE IUIAHOB M MPOrpaMM JAESATEIBHOCTH IO TEXHHUYECKOMY
00CITy’)KMBaHUIO KaOeNbHBIX JHUHUM »iekTponepenaun»; J/02.6 «Texnuueckoe
BEJCHHE IIPOEKTOB paboOT B 30HE OOCIyKHMBaHUS KaOCIbHBIX JIMHUM
AIEKTpOIIEpEaaUmN».

[Ipodeccuonanbubiii  ctangapt - 51489 «Chneumanmuctr B o0jactu
MPOCKTUPOBAHUS  CHUCTEM  DJIEKTPOCHAOXKEHHS  OOBEKTOB  KalMUTaJIbHOIO
cTpouTenbcTBay - B/01.6 «IlpenmpoekTHoe 0OCiaeq0BaHNe 00BEKTa KAIUTAIHBHOTO
CTPOUTENIbCTBA, I KOTOPOrO IpeAHa3HaueHa CHUCTeMa JJIEKTPOCHAOXKEHUS»;
B/02.6 «Pa3paboTka npoekTHON U paboyeil TOKYMEHTAllUU OTIEIbHBIX Pa3JeioB
MIPOEKTa CUCTEMBI AJIEKTPOCHAOKEHUSI O0BEKTOB KAMUTAJIBLHOTO CTPOUTEIHCTBAY,
C/01.7 «Pa3paboTka KOHIICTIIMM CHUCTEMbl DJIEKTPOCHAOXKEHHSI OOBEKTa
KalUTaJIbHOTO CTPOUTEIBCTBAY.

3 Mecto nucuniminabl B ctpyktype OIIOIT BO

«INEKTPOTEXHUYECKUE MaTepUaAIIbly SIBISETCS TUCIUIUIMHON 00s3aTebHON
yacTtu (4acT, popMupyeMoi yuacTHUKaMH o0pa3oBatenbHbiX oTHOmeHH) OITOIT
BO  noarotoBku  oOydwaromuxcs 13.03.02  «DnekrtposHepreTuka U
AIIEKTPOTEXHUKAY», HAPABICHHOCTD « IEKTPOCHAOKEHUEY.

4 Oobem qucuuiuiaHbl (108 yacoB, 3 3a4eTHBIX ¢AMHUIL)

OOneMm, yacoB

Bunsl yueOHoI paboThI
Ounas 3ao4Has

KonrakTHas padora
B TOM YHCIIE:

— ayJIUTOpHAas M0 BUIAM 53
y4eOHBIX 3aHATHIA

— JICKIIUH 50

— MPAKTHYECKUE -
- 1a0opaTopHbIe 32




O0BeM, yacoB

Bunpl yue6HOM paboTh
OuHas 3aouHas

— BHEAYIUTOPHAs 3

—3a4er - 1

—— 3K3aMeH 3 3

— 3allMTa KypCOBBIX - 2 (3)
paboT (IIPOEKTOB)

CamocrosiTesbHasi padora
B TOM 4HCJIC:

55

— KypcoBas pabota (IpoeKT) -

—— [IPOYHUE BUIBI 55
CaMOCTOSITEIIbHOW PabOTHI

HUroro nmo gpucuunjinue 108

B TOM 4YHCJIe B popMme
MPAKTUYECKOM IMOATOTOBKU

5 Coaep:xaHue TUCUUILIUHBI

CopaepxaHue u CTPYKTYpPa JUCUHUILIMHBI 110 04HO opme o0yueHust

Buabl yue6Hoii padoThbl, BKIIOYAS
= CaMOCTOSITEJIbHYIO Pa0OTy CTYA€HTOB
g M TPYA0eMKOCTh (B yacax)
5]
I B TOM BTOM | JlaGopa | BTOM
No = o YHCIIE B YHCIIE | TOPHBIC | YHCIE B
g E opme B 3aHATH opme
" Tewa. : g 1(11) af)KTI/I Hpaxru bopm s E) aE(TI/I
/ OCHOBHbIE BOIPOCHI 3 s PAKTH |- o cxme p PAKTH | ) MocTost
= @) Jlekn | ueckoi e 4eCKOI
I % 3aHATH TEJIbHAA
> un MHOJATOT MPaKT HOJTOT
= a * paboTta
; OBKH HWYECK OBKH
= oM
S OoAro
TOBKH
3HaueHne npeaMeTa u -
€ro CBSI3b C JIPYTUMHU
crennajJbHBIMHA OIIK
1 2 2 - 4
MpeIMEeTaMH. -5
OcHoBHEBIE
ONIPEACIICHHUSL.
®dusuka OIIK -
o | AMIEKTPHKOB -5 2 2 4
DIEeKTPONPOBOAHOCTh
DeKTprudecKas OIIK -
3 | mpouHOCTH -5 2 2 - 4
XapaKTepucTUKu




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

=
=
=
E
5 B TOM BTOoM | Jlabopa | B TOM
No ; o 4HUCIIE B 4YUCJE | TOPHBIE | YHUCIIE B
e =
o Tema. : S dopme Tpaxtu q)B 3aHATH | (opme
= IIPpaKTH OpM a IIpaKTH
/ OCHOBHBIE BOTIPOCHI 2 3 PARTH - o ckmte p PAKTH - o voctos
= @) Jleknr | 4deckoit e YECKOU
I CD 3aHsATH TCJIbHAas
< nun IoaAroT TIpaKT IoAroT
= s % pabota
§ OBKH HYEeCK OBKH
= oil
=
S OATO
TOBKH
JTUDJICKTPUKOB:
MEXaHHYECKHE,
TEIUIOBBIE,  (PU3UKO-
XUMHYECKHE.
Teépasle. OIIK -
I'azo00paszHbre. -5
4 p 2 2 - 4
DJEKTPOU30IAIUOHH
bIC MaTCpHAJIbI.
TepMmornacrtsl, OIIK -
PEaKTOIIIACTHI, -5
5 | pe3unsl, 2 2 - 4
KepaMuieckre
MaTepHabl
YnpasinsieMble OIIK -
6| P 2 2 - 3
JIUDIIEKTPUKH -5
MarnuTtHbie OIIK
MaTepuabl. -5
CaoiicTBa.
7 | MaruuToMsrkue, 2 2 - 2 2
MarHUTOTBEP/IbIE,
MarHUTHI
CreIalbHbIS
[IpoBoHUKOBEBIE OIIK 2
g | PoPoA 2 2 - 2
MaTepHuabl -5
OnexTpudeckast OIIK
9 | mpoYHOCTH -5 2 2 - 2 2
JHUDJIEKTPUKOB.
Jusnexktpuueckas OIIK
NPOHULAEMOCTE W |
1 | TAHreHe yria
0 | AUDIEKTPHIECKHX 2 - 2 2
OTEPh
3JIEKTPOU3 OIS LIMOH
HBIX MaTEPHUAJIOB.
VY nenbHoe OIIK
| | dmexTprecKoe -5
1 | compoTHBIICHHE 2 - 2 2
3IIEKTPOUA3OIALNOH
HBIX MaTEpUAJIOB.
®dusuko- OIIK
1 5
5 | MexXaHHYeCKHe 2 - 2 2
XapaKTepPUCTUKU




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

=
=
=
g
5 B TOM BTOoM | Jlabopa | B TOM
No ; o 4HUCIIE B 4YUCJE | TOPHBIE | YHUCIIE B
e =
I Tema. : S dopme Tpaxtu q)B 3aHATH | (opme
- IIPpaKTUu OopM A IIPaKTHUu
/ OCHOBHBIE BOTIPOCHI 2 3 PARTH - o ckmte p PAKTH - o voctos
= @) Jleknr | 4deckoit e YECKOU
I 5] 3aHATHU TEJIbHAA
< nun IoaAroT TIpaKT IIoaAroT
& s % pabota
§ OBKH NYECCK OBKH
= on
(=
=] HOJro
TOBKHA
ANEKTPOTEXHUYECKU
X MaTepHUaJioB
1 CaoiicTBa OIIK
3 | TIOIYNPOBOHMKOB -5 2 - 2 2
bIX MaTEpPHUaAJIOB
YnenbHOE u | OIIK
TIEPEXOIHOE -5
1 | aneKkTpudecKue 5 5 9
4 | conmpoTHUBICHUS
MIPOBOTHUKOBBIX
MaTepHaJIoB.
CsoiicTBa OIIK
1 5
5 | MarHUTHBIX 2 - 2 2
MaTepHaJIOB.
DNEeKTpUYECKHe OIIK
CBOMCTBa -3
1 N
6 | COCMHEHUH 2 - 2 2
MIPOBOTHUKOBBIX
MaTepHaJIOB.
Mexanndeckue OIIK -
CBOMCTBA -3
1 .
7 | coennHeHmi 2 2 2
MIPOBOJTHUKOBBIX
MaTepHaJIOB.
Tepmuueckas OIIK -
1 | CTOMKOCTB -5 ) ) )
8 | 2JIEKTPOTEXHUYECCKH
X MaTEpPHAJIOB
IInactuunsie OIIK -
1 | cBoiicTBa -5 ) ) )
9 | 9JIEKTPOTEXHUYECCKH
X MaTEpPHAJIOB
DNeKTpUYECKne OIIK -
2 | cBolicTBa -5 ) ) )
0 | razoo0pa3HbIX
JIUJICKTPUKOB
2 | Crmoucteie OIIK 5 - 5 5
1 | nnactuku -9
) ConpoTHBJICHHE OINK -
o | M3OJIAIMI K METOJIBI -9 2 2 2
€€ U3MEpPEHHUs




Bunnl yue6Hoi padoThl, BKIOYasA
E CaMOCTOSITeJIbHYIO Pa0oTy CTYA€HTOB
g M TPYJ0eMKOCTh (B yacax)
E B TOM BTOoM | Jlabopa | B TOM
No ; o 4HCIE B YHCIE | TOPHBIE | YUCIE B
I Tema. g S opme Mpaxr | saustn | dopme
/ OCHOBHBIE BOTIPOCHI qf 2 TPAKTH | e cxue bopy g MPAKTH - o \ocTost
= @) Jleknr | 4deckoit e YECKOU
1 % 44054 HOIATOT AT TIPaKT HOITOT TelIbHAA
= OBKH A HNYCCK OBKI* pa6OTa
= .
g- oHu
=] OO
TOBKH
Hroro \ 18 \ - \ \ 32 55
6 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0eceYeH sl AJIs
CaMOCTOATEIbHOM PadoThl 00yYAOUIMXCH M0 JUCHUILIUHE
1. DnexTpoTeXxHUYECKHE MaTepualsl : yued. mocooue / A. B. Bunnukos, H.
A. I'pankuna, A. I'. Kyapsikos, O. C. TypuanuH. - 2-eu3.,ucpaB. 1 JOI.
- Kpacuonap : Ky6I'AY, 2016. - 317 C.
https://edu.kubsau.ru/file.php/124/09. EHTM.pdf
2. DIEKTPOTEXHUUYECKHE MaTepualbl : YueOHoe mocobue K jabopaTopHO-
npaktudeckum 3aHsaTusM / H. A. I'pankuna, O. C. Typuanun, A. T.
Kynpsikos, 1. E. Kyuepenko. — Kpacnonap :Ky6I'AY, 2017. — 203 c.
https://edu.kubsau.ru/file.php/124/EHTM._Uchebnoe_posobie po_lab._i
prakt.pdf
3. DIIEKTPOTEXHUYECKHUE  MaTepuaiabl. MeToaudecKkue  yKa3aHusd K
BBINIOJIHEHUIO KOHTpOJIbHOM padotel / coct. O. C. Typuanun, A. TI.
KynpsikoB, A. B. Macenko. —Kpacunomgap :KyoI'AY, 2018. — 52 ¢
https://edu.kubsau.ru/file.php/124/2 KP_EHTM_KubGAU_ 388885 vl .
PDF
7 (I)OHI[ OICHOYHBIX CPEACTB AJS IIPOBCACHUA HpOMe)I(yTO‘IHOﬁ
arrecraiuamuu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (OpMUPOBAHNUS B
npouecce oceoenus OITOII BO

Howmep cemectpa* c(hOpPMHUPOBAHHOCTH KOMITETEHIUH 1O AUCIUTIIIHAM,

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS

npakTukam B npouecce ocsoenus OITOIT BO

OIIK-5.
ANEKTPOTEXHUUYECKUX MAaTepHUaJIOB B pacueTax napamMeTpoB U PEKUMOB OOBEKTOB
npodeccHoHaIbHOM IESITeIbHOCTH.

CnocobeH HCIIOJIB30BaTh CBOMCTBA KOHCTPYKIHNOHHBIX u



https://edu.kubsau.ru/file.php/124/EHTM._Uchebnoe_posobie_po_lab._i_prakt.pdf
https://edu.kubsau.ru/file.php/124/EHTM._Uchebnoe_posobie_po_lab._i_prakt.pdf
https://edu.kubsau.ru/file.php/124/2_KP_EHTM_KubGAU_388885_v1_.PDF
https://edu.kubsau.ru/file.php/124/2_KP_EHTM_KubGAU_388885_v1_.PDF

Howmep cemectpa*™

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
cOpPMUPOBAHHOCTH KOMITETEHIIMH IO TUCIUIUINHAM,
npakTukaMm B npouecce ocsoenust OII0OIT BO

KoHcTpyKlIMOHHBIE MaTepuabl

[Ipodunupyromias npakTuka

aﬂeKmp0m€XHull€CKu€ mamepudiiobl

TexHosornyeckasi NpakTUKa

[IpoekTHast mpakTUKa

OB |WININ

[ToaroroBka K TpOIEAYype 3alIMTHl U 3alIUTa BBITYCKHOM
KBaTM(UKAITMOHHON PabOTHI

* HOMEp ceMecTpa COOTBETCTBYET 3Tany (POPMUPOBAHHUS KOMIIETEHIHH

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIETeHIIM Ha
PA3JIMYHBIX JTAllaxX UX (l)OpMI/IpOBaHI/Iﬂ, OITMCAHHUC IIIKAJBbI OICHUBAHUA

IInannpyembie YPOBEHb OCBOCHHUS

pe3yabTaTh

OCBOCHWA | yevnoBierBopH-| yaoBieTBOpH- Orenounoe
KOMITETCHIINH TEBbHO TEJIBbHO XOPOIIIO OTJINYHO CpeJICTBO

(MHIMKATOPBI (MUHUMATBHBIH | (MHHEMAJTBHBI (cpenuuit) (BBICOKMIN)

JOCTHXKEHMS | He IOCTUTHYT) | i MOPOTOBBIiN)

KOMITCTCHIIHH )

OIIK-5. CnocobGeH  WCMOAB30BaTh  CBOMCTBA  KOHCTPYKIIMOHHBIX U

AIEKTPOTEXHUICCKUX MATEPHAIIOB B pacueTax MapaMeTpOB U PEKUMOB 0OBEKTOB
poheCCUOHANIBHON eI TEIIbHOCTH.

OIIK-5.1.
HdeMoHCTpUpY
eT 3HaHUE
obnacreit
MIPUMEHEHUS,
CBOJCTB,
XapaKTepPUCTH
K U METOJOB
WCCIIeIOBAHUS
KOHCTPYKITHOH
HBIX
MaTepHaloB,
BEIOMpAET
KOHCTPYKIIHOH
HbIE
MaTepuaibl B
COOTBETCTBHH
¢ TpebyeMbIMU
XapaKTEePUCTH
KaMu JUIS
WCTIOJIb30BaHH
1 B oOmactu
npoeccruona
JIBHOH
JeSITeTbHOCTH.

IIpu xoHTpONE
CTYIICHT
JOIyCKaeT
3HAYHUTEIILHBIC
OIINOKHU u
oOHapyXuBae
T JIMIIb
HaYaIbHYIO
CTENEeHb
OpHEHTAllMU B
MaTepuare.

YpoBeHb
HEJ0CTaTOYHO
BBICOK.
Honyckarorcs
OIIHMOKH u
3aTpyTHEHHS
pu
M3II0KCHUH
MaTtepuana.

Pabora
BBITIOJTHEHA Ha
JIOCTATOYHO
BBICOKOM
YpOBHE.
Obyuaromuiic
ST
OTHOCUTEIBHO
TIOJTHO
OPHEHTHPYETC
s B Marepuaie
1 OTBe4YaeT 0e3
3aTpyJHEHUN
MIPH KOHTpOJIE
3HaHUM.
Homyckaet
HE3HAYUTEIbH
0€ KOJTMYECTBO
omnoOoK

Pabora
BBIIIOJIHEHA Ha
BBICOKOM
YpOBHE.
OO0yuaroruiic
a1 CcBOOOIHO
OpUEHTHPYETC
s B MaTepuaie
M OTBeYaeT 0e3
3aTpyJHEHUN
IIPH KOHTPOJIE
3HAHHWIA.




IInanupyemsblie
pE3yJIbTaThI
OCBOEHUS
KOMIIETCHIINU
(MHAMKATOPBI
JNOCTUKCHUS
KOMIETEHIINHN)

YpoBeHb OCBOEHUS

HEYJIOBJICTBOPHU-
TEJNLHO
(MUHUMATHHBIHA
HE JIOCTUTHYT)

yIIOBJIETBOPH-
TEJNLHO

(MUHMMAJIBHEL

1 IOPOTOBBIH)

XOPOIIO
(cpemunit)

OTJIHYHO
(BBICOKMIN)

OneHouHOE
CPelCTBO

OIIK-5.2.
HemoHcTpHpy
er 3HaHHE
obnacreit
MpUMEHCHUS,
CBOMCTB,
XapaKTepUCTH
K M METOJOB
HCCIIEA0BaHUS
JJIEKTPOTEXHH
YECKUX
MaTepuaios,
BEIOMpAET
JNEKTPOTEXHU
YecKue
MaTepuaibl B
COOTBETCTBUU
¢ TpebyeMbIMU
XapaKTEepUCTH
KaMHu.
OIIK-5.3.
Breinonnsier
pacyeTsl
MIPOYHOCTH
MIPOCTBIX
KOHCTPYKUUH

Ha

7.3 TunoBbIe

KOHTPOJBbHBLIC

3aJaHuA

HJIN HHbIC

MaTepHuaJbl,

HeoO0XoauMblIe /1Jisl OIeHKH 3HAHWii, YyMeHMi, HABBIKOB, XapaKTePU3YyIOIIUX
3Tanbl (OPpMUPOBaAHUA KOMIIeTeHINH B npouecce ocsoenusi OITOII BO

IIpuMmepsl J1a0opaTOPHBIX padboT

Jlabopamopnas paboma Ne 1

HU3MEPEHHUE COITPOTHUBJIEHUS U30JISAIIAHN SJIEKTPOOBOPY1OBAHWS,
ITPOBOJIOB M KABEJIEN

Hear padorbl: HayunuTbesi 1moiab30BaThC METAOMMETPOM ISl U3MEPEHUS

COIIPOTHUBJICHUSA

U300

AIEKTPOOOOPYI0BaAHUS.

OLeHuTh

OITaCHOCTBH

AIEKTPUUECKOW CETH MO CHUJIE TOKa, MPOXOJAIIEro Yepe3 4YelOBeKa MpH €ro

CJIy4ailHOM NMPUKOCHOBEHUH K (a3e.
IMopsaaok BeINoJIHEHUsI padoThI:
1. M3yuuTh yCTpOHCTBO MEraOMMETPA U TEXHUKY O€30MaCHOCTH.




2. V3y4uTb METOIMKHU MPOBEPKU U U3MEPEHUMN AIEKTPUUECKON LIETIH.

3. Tlom pykOBOACTBOM  TpemojaBareis  MOAKIIOYUTH  MPUOOp K
ANIEKTPUUYECKON 1IEMU U TPOBECTU U3MEPEHUS.

4. 3anoaHUTH TAOIUITY OTYETA ¥ MPOU3BECTH PACUETHI 10 BAPUAHTY.

Conepmaﬂne paﬁoTbl U METOJAHUKA €€ BBIIIOJIHCHHUA.

HN3mepenne conpoTUBJICHUS U30JISIIIHA

1. Meraommerp 3C0202/2-I' ycTaHOBUTH B TOPU3OHTAIBHOE IOJOKECHUE.
Oba pa3zbema Iy C MOMOIIBIO KPACHOTO MPOBOJA CO IITEKEpaMu Ha 00OMX KOHIIAX
3aMBIKAIOT HAKOPOTKO. Bpaiias pyduky npubopa, mpoBepsitOT COBNAJACHUE CTPEIIKU
C HYJIEBBIM JICJICHUEM IIKaJbl. 3aT€M BBITACKUBAIOT M YOUPAIOT UIYHTUPYIOIIHIMA
MpOBOJA W ONATh HAYMHAIOT Bpamarb pydky. CTpelka OCTaHOBUTCA Ha
OECKOHEYHOCTHU. JTO CBUJIETEIBCTBYET 00 UCIpaBHOCTH Tprubdopa. N3mepurenbHbie
MPOBOJAHUKHU JIOJKHBI UMETh KQU€CTBEHHYIO U3O0JISIHUIO.

2. CHATh HampsHKEHWE B PACTIPCIACIUTCIIBHOM IIUTE TPH  TIOMOIIH
pyOUIIbHUKA, IOCTABUB €T0 B MOJIOKEHHUE (BBIKIL.).

3. YcTaHOBUTH MNEPEKIIOYATENb W3MEPHUTENbHBIX HANpPSKEHUH B HYKHOE
MOJIOKEHUE, a IMepeKoyarenb AuanazoHoB B mojoxkeHue «I». Ilokasanus
CUMTBIBAIOTCS C AaHAJIOTUYHOM 1IKasbl. CHATHE MMOKa3aHUM TOT/Ia CIEAYEeT CHUMATh
M0 HWXKHEW MiKaie npubopa, TMOMHS, YTO HA OSTOM IIKale MaKCUMAaJIbHOE
conpoTuBieHue He npesbimaet S0 MOwm. Ecnu crpenka nmpubopa 3anikanuBaer, TO
HEOOXOJMMO TMEpEeKIIoYaTeNlb TUana30HOB M3MEpPEHUs! MEePEeBECTU B MOJIOKEHUE
«I» u cHUMaTh MOKa3aHWs [0 BEPXHEW LIKale, II€ MAaKCUMAIbHOE U3MEPEHUE
npousBogar 10 10* MOm.

N3mepenus npoBoauTh Ha HanpsbkeHuu 2500B.

[Ipu BpaieHun pykosTKM reHepatopa wiu (npu Haxartoi kHonke «CETby» B
cllyyae TIMTaHMs OT CeTHU), HayMHAeT CBETUThci uHaukaTtop BH, u4ro
CBUJIETENBCTBYET O HAJTMYMH BBIXOJIHOTO HANPSKEHUSI Ha KiieMMax npuodopa. Te xe
camble JIEUCTBHSI POBECTU C METAOMMETPOM.

KoHTpoJsbHBIE BONIPOCHI:
1. Tlepeuucnaute BUABI AIEKTPUUECKOU U30JISALUU.
2. HazoBute npuOOpsI U1 U3MEPEHUS KaueCTBA FIEKTPUUECKON U30ISAIIH.
3. KakuMu nmapameTpamu XapakTepu3yeTcsl KaueCTBO AIEKTPUUECKOW N30IUn ?
4. OOBACHUTE METOANKY MEPUOTUIECCKOTO KOHTPOIIS N30SI,
5. Kak nmpou3BoAUTCS U3MEPEHUE COMMPOTUBIICHHS N30SI OTHOCUTEIIBHO 3€MJIN
1o paboyuM HanpsHKECHUEM?
6. Kakast 3aBUCUMOCTB CONPOTHUBIICHUS U30JISILIMU OT MIPUIOKEHHOTO HANPSKEHUS?
7. KakoBa Benmu4rHa UCTIBITATEILHOTO HAMPSIKEHUSI IPU KOHTPOJIE N30SI ?

Jlabopamopnas paboma Ne 2



NCCIEJOBAHUME YJIEJBHOI'O JIEKTPUYECKOI'O
CONPOTUBJIEHUA ITPOBOJHUKOBBIX MATEPHAJIOB U KOHTAKTHBIX
COEJUMHEHUH

LHeab padorbl: O3HAKOMHUTBCS C  OCHOBHBIMH  XapaKTEPUCTUKAMU
MPOBOJHUKOBBIX MAaTE€pPUAIOB U MPOBOJHHUKOBBIX H3JEIUN. YSCHUTh METONBI U
npaBuia COEIWHEHHS NPOBOAHUKOB. M3yunTh mnpupomy  NepexogHOro
COMPOTUBJICHUS TPOBOJHUKOBBIX U3JIETUS U AIEKTPUUECKUX KOHTAKTOB. [ToqyunTh
HaBBIKH B pabOTE MO M3MEPEHHMIO COMPOTHUBIICHHS MPOBOJHHKOB M IEPEXOIHOTO
CONPOTHUBJIEHUS] KOHTAKTOB.

Iopsinok BbIMOMHeHUs1 padoTbl: O3HAKOMUTBCS C TEOpPUEH Bompoca U
METOJAMKON  BBIMOJHEHUs  paboTel.  OmnpenenauTh  3HAYEHUE  YNIETBHOTO
CONPOTHUBJIEHUSI TMPOBOJHUKOBBIX MAaTEPHATIOB M MEPEXOJHOr0 COMPOTHBICHUS
PAa3JIMYHOIrO TUIA COCTMHEHUN U KOHTAaKTOB. ONpenenuTs MaTeprail IPOBOJIHUKOB
MPEIOKEHHBIX K UcClieIoBaHNIO. [IpoBecTr CpaBHUTENBHBIN aHAIN3 PE3YIHTATOB.
chOpMyIMpPOBATh BBIBOJBI MO JIAOOPATOPHBIM HCCIEAOBAHUSM. BBIMONMHUTL U
3AIIUTUTh TEXHUYECKHUI OTYET.

Conepsxkanue padoTbl 1 METOAMKA €€ BbINOJIHEHHUS.

Jns  uccnengoBaHWs  YAEIBHOIO — DJIEKTPHUYECKOTO  COMPOTUBIICHUS
IIPOBOJTHUKOBBIX MAaTEPHAIOB U KOHTAaKTHBIX COEIMHEHUU jJabopaTopHas padora
ocHameHa MuWumHOMMeTpoM cepun  C.E.M DT-5302 ¢ KOMIUIEKTOM
U3MEPUTENBHBIX IIYIOB, MarasuHoM oOpa3loB MNPOBOJAHUKOB W COEAMHEHUN
(MIIC), oOpa3uoM yCTpONCTB ISl M3MEPEHUS NEPEXOAHOrO COMPOTHUBIICHUS
KOHTaKTOB (MarHUTHbBIN nyckarens cepun [IME 211).

[Topsimok  BBIMOJTHEHUS TMPAKTUYECKONW dYacTH J1aboOpaTopHOU  pabOThI
CJICTYFOLIHM:

1. I3yuuB TEOPETUYECKYIO YaCTh PabOThI, MOTYYUTh Yy TIPETNOIaBaTeNs KEIC ¢
muumoMmetpom cepuu C.E.M DT-5302 u ¢ KOMITJIEKTOM U3MEPHUTENIBHBIX IIYIIOB.

2. Ilym xaxaoro IBera MPUCOSAUHUTH K MPHOOPY COONIOJas I[BETOBYIO
MapKUpoBKy. Tak Kak M3MEpPEHHUs] CONMPOTUBIICHUS MPOXOAAT MO 4-X MPOBOJHOMU
cxeme ¢ paspemieHueM mnpudbopa 0,1MOM, TO KakAbId WIYN OCHAIIEH IBYMS
MIPOBOJIAMH.

3. Bxurounts npubop, nepeseds kiaBuuly npubopa B nojoxenue "400mQ",
YTO COOTBETCTBYET MAKCHUMAaJbHOMY H3MEpsieMoMy conpoTuBieHuro B 400MOm.
Ecnu 3By4nT 3ByKOBOM CUTHAJI OT MPUOOpa M HA €ro SKpaHe HET YCTaHOBUBIIIETOCS
3HAYEHHUSA, TO 3TO MOKAa3bIBAECT, YTO MPUOOpP HE MOAKIIOYEH K H3MEPSIEMOMY
CONMPOTHUBJICHUIO WJIM H3MEPSIEMOE CONPOTUBIIEHWE BBIXOAUT 3a TPAHULBI
WU3MEPEHHUS.

[Tpu BbIXOAE 3a Wpenenbl U3MEPEHUs HEOOXOAMMO MEePEeKIIOYUTh MPUOOp B
nonoxkenre "4Q" wim "40Q", 4TO COOTBETCTBYET MaKCHMAaJlbHBIM IpeaeaaM
n3mepenus 4 Om u 40 OM COOTBETCTBEHHO.

4. W3meputb BHYTpEeHHEE compoTuBieHue mpubdopa Ro. Jlns storo
HEOOXOJMMO 3aMKHYTh IyMbl TpUOOpa MEXIy cOo00M U JOXKIAThCA TIOKa
U3MEpPSEMOe COINPOTHUBIICHHE Ha JKpaHe NMpuOopa HE MPUMET YCTaHOBMBIIETOCS
3HaueHud. [lomyueHHoe 3HaueHue Ro  xapakrepuszyeT  CONpPOTHBIICHHE



U3MEpPUTENbHBIX TPOBOJHUKOB M TPHU BCEX IMOCIEAYIOIIUX H3MEPEHUX
COMPOTHUBJICHUI 00Pa3II0B JOKHO BHIYUTATHCS U3 U3MEPHUTEILHBIX 3HAUCHHM.

5. IlepBas ceprst ONBITOB IMOCBSLIEHA ONPEACICHUIO 3HAYEHNUN NEPEXOIHBIX
CONPOTUBJICHUHN Pa3IMUHBIX TUIIOB COCAUHEHUS aIFOMHUHUEBOTO MpoBoja. s ee
BBITIOJTHEHUS HEOOXO0IMMO MPUCOETUHUTH U3MEPUTEIIbHBIEC TPOBOAHUKH MPUOOpa K
3KMMaM  3aMBIKAIOIIUM KOHI[bl CIUIOIIHOTO (6e3 pa3puviéa) aJltOMUHUEBOIO
MPOBOJIa U IO METOJUKE, U3JIOKEHHON B MYHKTE 3 pOrpaMMbl pabOThl, U3MEPUTH
ero compotuBieHue Ry, Pe3ynbrarel 3anectu B Tabn. 2.3 (tabmuna 1
MPUJIAraeMoro OTYeTa).

KoHTpoJsibHbIE BONIPOCHI:

1. KakoBbl Me€XaHU3MBbI 3JEKTPONPOBOAHOCTH MATEPUAJIOB U OCHOBHBIE CBOMCTBA
MPOBOJHUKOB?

2. KakoBbI OCHOBHBIE HAPABJIEHUS U IPOTHO3bI Pa3BUTHS SJIEKTPOIPOBOJHUKOBBIX
MaTepruaioB?

3. Kakue mogudukanum yriiepoia UCIOIb3YIOTCS B SJEKTPOTEXHUKE U JJIT KaKUX
uenen?

4. Yem 0OyCJIOBJIIEH M KakuM 0Opa3oM MPOUCXOIUT MEPEHOC IICKTPUUYECKUX
3apsiIOB B IPOBOJIHUKAX MIEPBOIO U BTOPOTo pojaa?

5. Kakum o00pa3zoM u 1modemMy YyJelbHas DJJIEKTpUYECKas MPOBOJAUMOCTh U
COMPOTUBJICHUE METAJUTMYECKUX MTPOBOJHUKOB 3aBUCST OT TEMIIEpaTypbl?

6. Kakue ocoObie TpeOOBaHMS U 110 KaKOW MIPUYUHE MPEABSIBISIOTCS ISl PEOCTaTOB
U PE3UCTOPOB?

7. B ueM CyTh SIBIIGHHSI XapaKTEpU3yeMOro MOHATHEM ''KPUIITONPOBOAUMOCTH'?
Kakue wmarepuanbl M 1O KakOW TMPUYMHE SBISIIOTCS TEPCHEKTUBHBIMU
KPUNITONPOBOAHUKAMU?

8. KakoBbl BO3MOXHOCTH W MEPCIEKTUBBI MCHOJb30BAHUSI CBEPXIIPOBOJIHUKOB B
AIEKTPOTEXHUKE, UTO CACPKUBAET UX IIUPOKOE MpUMEHEHHE?

TecTbI

1.  Kaxkwue BemiecTBa OTHOCATCS K MMPOBOJHUKAM
+MaTepHrabl ¢ XOPOIIeH MPOBOIUMOCTHIO
- MaTepuaisl 0€3 MPOBOAUMOCTHU
- TWJIEKTPUKU
- CUTHETOAJIEKTPUKHU

2. UTto Takoe «IUdIEKTPUK»
+ Matepuaibl 00J1aar0NHe TOIAPU3AINEH B DJIEKTPUUECKOM TT0JIe
- MaTepuasbl 00JIaaoIIe CTTIOHTAHHOM MOJIsIpU3aIuei
- MaTepuasbl 00JIaJa0IIKe AMEKTPUUIECKON MPOBOIUMOCTHIO
- MaTepuaibl 00J1aJa0lIKe MTbe303JEKTPUIECKUMH CBOMCTBAMHU

3. UTo OTHOCHTCS K IPOBOAHMKAM BTOPOTO pojia
+ MPOBOJIHUKYU C HOHHOHN MPOBOAUMOCTBIO (3JIEKTPOJIUTHI)
- IPOBOJIHUKOBBIE METAJIbI



-TIOJTYTIPOBOTHUKOBBIE MaTEPHUAITBI
- OJ1TaropoIHBIE METAJUIbI

TepMuH «mosIpU3aIUs JUICKTPUKA) ITO:

+ CMemeHHue 3apsjioB B AWDJICKTPUKE MOJ  BO3JCUCTBHEM  BHEITHETO
AIEKTPUUECKOTO TOJIS

- XaO0TUYECKOE ABMKEHUE 3apSJIOB B TUAJICKTPUKE MO BO3ICHCTBUEM BHEITHUX
dhaxkTopoB

- CMEIICHUE KPUCTAIIOB B IUAJICKTPUKE O/ BO3ICHCTBUEM MarHUTHOTO TTOJIS

- TMEpEMEIICHNE AJIEKTPOHOB B TUAJICKTPUKE MOJ BO3JECHCTBUEM MarHUTHOTO
TOJISI

CBepXIpoBOAMMOCTB MaTEpHAIIA ITO:

+ CBOWMCTBO MaTepHalioB 00J1aJaTh HYJIEBBIM AJIEKTPUUECKUM CONPOTUBICHUEM
IIPU HU3KUX TEMIIEpaTypax

- CBOMCTBO MaTepHaJIoB 00J1aaTh OTPULIATENBHBIM JJEKTPUUECKUM
CONPOTHUBIICHUEM

- CBOMCTBO MaTepHUajioB 00JIaJlaTh HYJIEBBIM AJIEKTPUUYECKUM CONPOTUBIIEHUEM
IIPU NOBBIIEHHBIX TEMIIEPATypax

- CBOWCTBO MaTe€pUaIOB 00JIa1aTh BHICOKUM 3JIEKTPUUYECKUM CONPOTUBIECHUEM
IIPY HOPMAaJIbHBIX TEMIIEPATypax

Kakue martepuasl SBISIIOTCS CBETOTEXHUYECKUMU

+ Marepuaibl TpUMEHsIeMbIE TIPU U3TOTOBICHUH OCBETUTEIIBHBIX MPUOOPOB
- Marepuaiibl KOTOpBIE CBETITCS B TEMHOTE

- Marepuaisl 1711 U3rOTOBJIEHHUS! JIEKTPOIPOBOIOK

- MaTtepuaibl 1711 U3rOTOBJIEHHUS NEKTPUUECKUX MAIUH

Kakue BemiecTBa OTHOCATCS K MPOBOJHUKAM
- MaTtepuaiibl IPOBOASIINE SJIEKTPUIECKUN TOK
- MaTtepuaiibl XOpOIIO MPOBOISIINE FIEKTPUIECKUN TOK
- Marepuaiibl HE IPOBOASIINE SIEKTPUUECKUN TOK
- Marepuainbl He CIOCOOHBIE IPOBOJIUTH DIICKTPUUECKUM TOK

OT 4ero 3aBUCHUT 3JIEKTPOIPOBOJHOCTD MOIYIPOBOJHUKOB
- OT DJIEKTPOHHO-ABIPOYHON IPOBOAUMOCTH

- OT CWJIbI TOKa

- OT NPWIOKEHHOTO HAIIPSKEHUS

- OT TEMIIEPATYPHI

Kakue BUIbI cTapeHus JUAICKTPUKOB CYIIECTBYIOT
- DJICKTPOHHAS, XUMHUYECKasl, HOHHAS

- MOJICKYJISIpHASI

- IPOMEKYTOYHASI

- YOBITOUHAS



10.Kak BrusieT ©3MEHEHHE TeMIIEpaTypbl Ha MPOBOIUMOCTD MOTYTIPOBOIHUKOB

- 3aBHCHUT OT THIIA MOJyIPOBOJIHHUKA

- IPY MOBBILIEHUH TEMIIEPATYPHI IPOBOAUMOCTD HE U3MEHSAETCS
- IPY MOBBILICHUU TEMIIEPATYPBbI IPOBOAUMOCTD YMEHBIIIAETCS

- IPY MOBBIIICHUH TEMIIEPATYPBI IPOBOAUMOCTD YBEJINYNBACTCS

11.BcneacTBue yero BO3HUKAET TICIOIIUN pa3psia

12.

HOooo~NoOORWNE

16.
17.
18.
19.

20.

- U3-3a IOBBIIICHHOMN HOHH3alluH B ra3c

- U3-3a INOBBIMICHHUWA HAIIPAKCHUA

- N3-3a IIOHNKCHUA MAaIrHUTHOT'O I10JI

- U3-3a IIOBBIIICHHOMN paSPG)KéHHOCTI/I B BO3aYyXC

UYT0 OTHOCHTCS K TPOBOJAHUKAM BTOPOTO poaa
- BC€ BH/IbI TAIbBAHUYECKUX JJIEMEHTOB

- BCE METAJLJIBI

- BCE ITOJIYIIPOBOJHUKH

- BCE JUDJIEKTPUKHU

Tembl pedpepaToB
[IpoexTupoBanue. PaznoBuIHOCTH, OCOOCHHOCTH.
[IpoekTupoBanue. XapakTepuCTUKA, ITOCIEA0BATENBHOCTb.
IIpoekTHast JOKyMEHTaLHUsI.
[TpoextHas nqokymenTaus. CoctaB, 0COOEHHOCTH.
[TpoexTHas qokymeHTtamus. TpeboBaHUS K BBITIOJIHEHHUIO.
Pa3paboTka MpOeKTHOM JOKyMEHTAUHU. JTalbl, 0COOCHHOCTH.
PazpaboTtka nmpoekTHOM JoKyMeHTauu. CTaqiuifHOCTh MPOESKTUPOBAHUS.
CocTtaB uepTekeil MPOEKTHOM JOKYMEHTALIUH.
[IpaBuna opopmiaeHus: NPOEKTHON JOKYMEHTALIMH.

. I3meHeHus B npoekTHO# nokyMeHTauuu. OCOOEHHOCTH.

. I3MeHeHus B npoekTHOM nokymeHTanuu. [IpaBuna opopmiieHus.

. DNEeKTpoOE30MacHOCTb.

. [IpoextupoBanue smexkrpode3onacHocTu. OCOOCHHOCTH.

. [IpoektupoBanue 3nekTpode3onacHocTu. OCHOBHBIE TPEOOBAHUS.

. [IpoektupoBanue snekrpode3onacHocTd. [IpaBuna MPOEKTHPOBaHUS U

oopMIIEHUS.

ABTOMaTH3aIMs TEXHOJIOTHYECKUX MPOIIECCOB.

ABTOMAaTH3AIMs TEXHOJIOTHYECKUX mporieccoB. OCOOCHHOCTH.
ABTOMAaTH3aIUs TEXHOJIOTUYECKUX MPOLIECCOB. XapaKTePUCTUKHU.
[IpoexkTrpoBaHue  ANEKTPUPUKAIIMU  CEITbCKOXO3SUCTBEHHBIX  OOBEKTOB.
OcobeHHOCTH.

[IpoexkTrpoBaHue  AICKTPUPHUKAIIMK  CETbCKOXO3SUCTBEHHBIX  OOBEKTOB.
PaznoBunnocTy.



21. [lpoekTupoBanue  SIAEKTpUPHUKAIIUA  CEIIbCKOXO3SIUCTBEHHBIX  OOBEKTOB.
XapaKTEpUCTUKH.

22. 3alMTHBIE anmaparkl.

23. 3auuTHbIE anmapaTsl. Pa3HOBUAHOCTH.

24. 3anuTHBIE anmapaThl. XapaKTepUCTHKHU.

25. 3auuTHble anmapaTsl. [lapameTpsr.

26. ABTOMaTH3aIys TEXHOJIOTHISCKUX JIMHUA. OOIIIe CBEACHUS.

27. ABTOMaTH3aIMs TEXHOJIOTHYECKUX JTMHUNA. COCTaB MPOEKTA.

28. ABToMaTu3anus TeXHOJOrMueckux JmHUW. llpaBunma odopmieHuss wu
BBITIOJTHCHHSI.

29. CxeMbl pUMEHsiEMbIE B poekTUpoBaHuu. O030p.

30. CxeMbl pUMEHsIEMBbIE€ B MPOEKTUPOBAHUU. OCOOEHHOCTH CXEM.

31. Ycnosubie 0603HaueHUs B cxemax. O011Ime moaoKeHusl.

32. YcnoBHbIe 0003HaUYCHHS B cXxeMax. TpeboBaHus K 0(hOPMIICHHIO.

33. YcnoBHbie 0003HaYeHHS B cxemax. [[puHIUIIna IbHbIE CXEMBI.

34. YcnoBHbIe 0003HAUYCHHS B CXeMaxX. TEXHOJIOTHIECKUE CXEMBI.

35. YcnoBHbIe 0003HaUeHHS B cxemMaX. OyHKIIMOHAIBHBIE CXEMBI.

36. YcioBHBIC 0003HAaYEHUS B cCXeMaX. MOHTaKHBIE CXEMBI (CXEMBbI COCTHHCHUI ).

s npomexxkyTounoro koutpoJs (OIIK- 4 CrnocobeH uCHoNb30BaTh
CBOMCTBA KOHCTPYKIIMOHHBIX U AJIEKTPOTEXHUYECKUX MATEPUATIOB B pacuerax
MapaMeTpoB U PEKUMOB 00BEKTOB MPO(PECCHOHATHLHOMN AEATETLHOCTH)

Bomnpocsl k 3k3amMeHy

13.C gero Hayanace 3Moxa 1miacTMacc

14.Kakue maTepualibl ObUTH OTKPBITHI BO BPEMSI BTOPOM MUPOBOI BOMHBI

15.Yto npencrapisieT cOO0M 3IEKTPOOTPULIATEIHHOCTh

16.B 1em paznuune MeXTy MOJSIPHBIMHA U HEMOJISPHBIMU MaTepUaiaMu

17.Kakue BemecTa Ha3bIBAIOT KPUCYHOKTAITMYECKUMU U aMOP(PHBIMU

18.Kakue cymecTByIOT nepexobl KpUCYHOKTAITMYECKUX BEUIECTB U3 OJJHOTO
COCTOSIHHSA B Ipyroe

19.Ha kakue Bubl ACTATCSA CTPYKTYPhl KPUCYHOKTAJUTMUECKUE PEILETKU

20.Kaxk 1o cTpyKType IensTcsi KpUCYyHOKTAUTMYECKUE MaTepUaIbl

21.Kakumu cBoiicTBamMu 001a/1a10T aMOP()HO-KPUCYHOKTAIUTMIECKUE BEIIECTBA

22 .IlpuBenute TabiUIly KIacCu(UKAIIUU POBOTHUKOBBIX dJIEKTPOTEXHUUYECKUX
MaTepuasoB

23.Kakue BeliecTBa OTHOCSTCS K TTPOBOTHUKAM

24 Kaxkue 37eKTpOTEeXHUYECKUE MaTepralibl OTHOCATCS K MOJYNPOBOAHUKAM

25.11puBenure KiaccuPpUKaUio MOTYMPOBOIHUKOBBIX JIEKTPOTEXHUUYECKUX
MaTepHuaioB

26.Kakue 37eKTpOTeXHUYECKUE MAaTepraibl HA3bIBAIOTCS AUAJICKTPUKAMU

27./[laliTe onpeneneHre TEPMUHY «3JIEKTPOIPOBOIHOCTH



28.11puBenure KiaccuPUKario IEKTPOTEXHUYECKUX MATEPUAIIOB [0 MAarHUTHBIM
CBOMCTBaM

29.Kakne matepuaibl OTHOCITCS K CTA0OMarHUTHBIM U CHUIIbHOMAarHATHBIM

30.Kakoe siBneHrEe HA3BIBACTCS «MAarHUTOCTPUKITHS

31.Kakumu BUIaMu 3JEKTPOTIPOBOAHOCTH 001 AI0T JUAICKTPUKHU

32.1Touemy MOJIOKUTETHHO 3apsKCHHBIC HOHBI HA3bIBAIOT KATHOHAMU

33.B Bujie KaKuX COCTABIISIIONIUX MOXKET OBITh IIPEICTABIICH CKBO3HOM TOK
JUDJICKTPUKA

34.Ha kakue BUJIbI IETUTCS TPOBOJUMOCTh MaTEpPHUATIOB

35.Kak noapaznenstoTcs: AUIESKTPUKH 110 MEXaHU3MaM MOJISIpU3aIUU

36.Kakue Bupl MpoOOEB CYIIECTBYIOT

37.Kaxkoit iporiecc Ha3bIBaeTcst POTOMOHU3ALIMEH

38.BcnencTBre yero BOZHUKAET TIICIOIIHNM pa3ps

39.[IpuBenuTe KIaccu(PUKAITNIO HATPEBOCTOMKOCTH AIEKTPOU3OJISAIIMOHHBIX
MaTepHaoB

40.Kakwuie BUIBI CTAPEHHSI CYIIICCTBYIOT

41.Kakoe BO3/IEHiCTBHE OKA3bIBAIOT CBET U 030H HA JICKTPOU3OJISIITIOHHBIE
MaTepHaIbl

42.Ha yeM OCHOBaH METO] THAPOCTATHYCCKOTO B3BEIIMBAHUS

43.Kakol qTUAJICKTPHUK Ha3bIBACTCSA «CETHETORICKTPHUKOM)

44 Kakue BeliecTBa Ha3bIBAIOTCS AHTUCETHETORICKTPUKOM

45.Ha xakue BUIBI ICTSATCS CETHETORIEKTPUKHU

46.TlpuBenurte Ki1acCUPUKALUIO IIEKTPETOB

47.Yem SBISIOTCS KUJKHE KPUCYHOKTAIIIIBI

48.BcnencTBre Yero BOZHUKAET KWHEMATUYECKOE SIBJICHUE

49.Kakue xapaKTepUCTHUKU TUTTUYHBI JJIs1 JIEKTPOTIPOBOJUMOCTH METaJljla

50.Kakue TpeboBaHus TPEIBABISAIOTCS IEKTPOTEXHUKON K MaTepraiaM BICOKOH
MIPOBOJIUMOCTH

51.YTo oTHOCHUTCS K MPOBOJHUKAM BTOPOTO Pojia

52.Kakwue mporecchl Ha3bIBAIOTCS JICKTPOTUTHUCCKOW TUCCOITHAITUEH

53.Uto mpeacTaBisitoT co00i TralbBAHMYECKUE DJIEMEHTHI

54.TIpuBenuTe MPUMEPHI IEPBUYHBIX TATbBAHUUECKUX JICMEHTOB

55.1IpuBenuTe MpUMEPH BTOPUYHBIX TAIbBAHUYCCKUX DJICMECHTOB

56.B dyem oTimune MepBUYHBIX U BTOPUYHBIX TAIbBAHUYECKUX DJIEMEHTOB JPYT OT
Apyra

57.13 yero cocTosT 3NEKTPOIU3HBIE CUCTEMBI

58.Ha kakue BUIIbI AETATCS IICKTPOIUTHI B TaIbBAHOTEXHHUKE

59.Kaxk BnuseT u3aMeHEeHUE TEMIIEPATYPhI Ha TPOBOUMOCTH TIOTYTIPOBOTHUKOB

60.0t yero 3aBUCHUT JIEKTPOMPOBOTHOCTH MOTYIIPOBOTHIUKOB

61.IIpuBenuTe MPUMEPHI MATEPHAIIOB ISl U3TOTOBJICHUS MTOJIYITPOBOTHUKOB

62.1IpuBenrTe MTPUMEPHI TTOJTYIIPOBOIHUKOBBIX COSTUHEHUH

63.UT0 moHMMAaeTCs 10T MArHUTHBIMHU CBOMCTBAMH BEIIECTBA

64.Ha kakue rpyniibl 1easTCs MarHUTHbIE MaTepUaIbl [0 3HAYEHUIO MarHUTHOM
BOCITPUUMYHUBOCTH

65.Kakoii a¢ ekt Ha3pIBaeTCs 1UaMarHeTu3MOM



66.UYTto xapakTepusyer Ko3pHUIIMEHT TPAMOYTOJILHOCTH

67.Kakue Metamuinueckue MaTepuanbl OTHOCIT K MATHUTHBIM

68.Ha xakue BUJIBI JENSITCA MarHUTHBIE MaT€PHAIIbl, KOTOPbIE UCIIOJIb3YIOT B
AIIEKTPOTEXHUKE C YIETOM UX MarHUTHBIX CBOICTB

69.[1puBeaurte kIacCUPUKAIMIO MATHUTOTBEP IBIX MATEPUAJIOB M0 PA3TUYMSIM B
XUMHYECKOM COCTaBe, MPUPOJIE BBICOKOKOIPIIUTUBHOTO COCTOSIHUS U
TEXHOJIOTHUH U3TOTOBICHUS

70.Kakue marepualisl SBISIOTCS CBETOTEXHUYECKUMU

71.ITpuBenure KIacCUPHUKALUIO CBETOTEXHUUECKUX MaTEpUaoB

72.B Kakux acnekTax paccCMaTpUBAIOT B3aUMOJICHCTBUS CBETA CO Cpeaon

73.IIpuBenute npuMepsl BO3ACHCTBUS CBETA HA MaTepUall

74.IlpuBenure npUMepbl CBETOTEXHUUECKUX MaTepUasoB

75.113 4ero cocTosIT CBETOBO3BpAILIAIOLIUE MaTEpUaIIbI

76.ITpuBenuTe mpUMeEpHI MPOIMTYCKAIOIINX CBETOTEXHUUECKUX MaTepHaioB

77 Ilpenmy1iecTBa U HEIOCTATKH YIJIEPOJAUCTON KOHCTPYKIIMOHHON CTaIH

78.Kak MapKupyrOT Ka4eCTBEHHBIEC YTIIEPOAUCTHIE CTATTN

79.Kak mpoucxXoauT NIEKTPOXUMHUYECKasT KOPPO3HSI

80.ITpuBeauTe mpUMeEpHI CIUTABOB IIBETHHIX METAJIJIOB MPUMEHSIOIHECS B
IprUOOPOCTPOCHHUH

81.Onummre 3¢ dekt namsatu GopMebI

7.4 Meroauyeckne MaTepHajbl, ONpeAeIsilONIAEe  NPOLEAYPbI
OllCHUBAHUS 3HAHUI, YMEHHH, HABBIKOB XAPAKTEPU3YWIUMX ITaNbI
¢hopmupoBaHust KOMNETEHIIMA

Kontpons ocBoenusa gucummmbabl  b1.0.34  «OQnekTporexHuyeckue
Matepuanb» npoBoautrcs B cooTBerctBuM ¢ [ln Kyol'AY 2.5.1 «Tekymmit
KOHTPOJIb YCIIEBAEMOCTH M IMPOMEXKYTOUHAsI aTTECTalUsl CTYIAEHTOB». Tekymui
KOHTPOJIb TIO JHMCIIUIUIMHE TMO3BOJISIET OIICHUTh CTENEeHb BOCIPHUATHS y4eOHOTO
Matepuaga ¥ TMPOBOJUTCA JUIsl OLIEHKH PE3yJbTaTOB HM3Y4YEHHUS pPa3elioB/TeM
JUCHUIUIAHBL. TeKyIui KOHTPOJIb MPOBOAUTCS KaK KOHTPOJIb TEMaTUYECKUi (TI0
UTOTaM U3Y4YCHHS OIPEACIICHHBIX TEM IUCIMIUIUNHBI) U PYOSKHBIA (KOHTPOJb
OMPEICICHHOTO pa3jesia WK HECKOJIbKUX Pa3esioB, EPe] TEM, KaK IPUCTYIUTh K
U3YYEHHUIO OUepEeHON YacTu Yy4eOHOro MaTepuaa).

Kpurepusimu  oueHku  pedepara  SBISAIOTCS:  HOBH3HA  TEKCTA,
000CHOBaHHOCTh BHIOOpPA UCTOUHUKOB JTUTEPATYPHI, CTENEHb PACKPBITUS CYLTHOCTH
BOIIpoca, coOJII0IeHUSI TPEOOBaHUN K OPOPMIICHHUIO.

OneHka «0TJIMYHO0» — BBIMOJHEHBI BCe TPeOOBaHUS K HAIMCAHUIO pedepara:
o0o3HaveHa mpodJieMa U 000CHOBaHA €€ aKTyaIbHOCTD; C/IeJIaH aHaJIU3 Pa3IuIHbIX
TOYEK 3pEHHUS Ha pacCMaTPUBAEMYIO MPOOJIEMY U JJOTUYHO M3JI05KE€Ha COOCTBEHHAs
No3uLKs; CPOPMYIUPOBAHBI BBIBOJIbI, TEMA PACKpbITa MOJHOCTHIO, BBIAECPKAH
00BEM; COOITIOICHBI TPeOOBAHHUS K BHEITHEMY 0(OPMIICHHUIO.

OreHKa «X0po110» — OCHOBHBIE TPEOOBAHUS K pedepaTy BIINOTHEHBI, HO IIPH
3TOM JOIYIIEHbI HENOYETH. B 4aCTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKEHUU
MaTepuana; OTCYTCTBYET JIOTMYECKas IOCJIENOBATENIbHOCTh B CYKIEHHUSAX; HE
BbIIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIeHUS B 0POpPMIICHUH.



OneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT
TpeOoBaHMIl K pedeprupoBaHnio. B yacTHOCTH: TeMa OCBEIeHA JIMIIb YaCTUYHO;
JIOTYIIEHBI (DaKTHUECKHE OMIMOKH B COJIepKaHuU pedepara; OTCyTCTBYIOT BBIBO/IBI.

OueHka «HeyIOBJIETBOPUTEJIBHO» — TeMa pedepaTa HE pacKphITa,
OOHaApy>KMBAaeTCsl CYIIECTBEHHOE HEMOHMMaHUE MpoOieMbl WU pedepar He
IIPEJICTaBJIEH BOBCE.

Kpurtepun onieHKH 3HAHMI NPU NPOBEJICHUN TECTUPOBAHUS

OneHka «OTJMYHO» BBICTABISIETCS IPU YCIOBUM IPaBUJIBHOIO OTBETA
CTyJICHTa HE MeHee 4eM Ha 85 % TEeCTOBBIX 3aJJaHUM;

OneHka «XOpOIIO» BBICTABISETCS IPU YCIOBUM IPABUIBHOTO OTBETA
CTyJeHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aJaHull;

OneHKa «yA0BJIETBOPHUTEJIBbHO» BBICTABIIIECTCS IPU YCIOBHM MPABUIBHOIO
OTBETA CTyAEHTa HE MeHee ueM Ha 51 %;

OueHka  «HeyJOBJIETBOPHMTEJIbHO»  BBICTABISIETCS  NPU  YCIOBHH
IIPABWJIBHOTO OTBETA CTyEeHTa MeHee yeM Ha 50 % TeCcTOBBIX 3aJaHH.

Pe3ynbTaThl TEKyIIEro KOHTPOJIA HCHOJIB3YIOTCS NpPH  MPOBEACHHUU
IIPOMEKYTOUYHOM aTTECTALMH.

Kpurtepuu oieHKH HA IK3aMeHe

OueHka «OTJIMYHO» BBICTABISIETCS OOydarouieMycsi, KOTOpBIM oO0namaer
BCECTOPOHHUMHM, CUCTEMATHU3UPOBAHHBIMU M TJIIYOOKMMHU 3HAHMSIMHU MaTepuala
y4eOHON TPOrpaMMbl, YMEET CBOOOJHO BBIMOJIHATH 3aJlaHUs, MPEAYCMOTPEHHbBIC
y4eOHOM TpOrpaMMON, YCBOWJI OCHOBHYIO M O3HAKOMUJICS C JIOMOJHUTEIBLHOMN
JUTEPATYPON, PEKOMEHJIOBAHHOW yueOHOUW mporpammoi. Kak mpaBuiio, oreHka
«OTJIMYHO» BBICTABIIACTCS OOYYaIOIIEMYCsl YCBOMBIIIEMY B3aWMOCBSI3b OCHOBHBIX
MOJIOKEHUN W TIOHSATUW JUCHUIUIMHBI B WX 3HAUYGHUM MJIs1 TNpuoOperaeMoit
CIEIUAIBHOCTH, TMPOSBUBIIEMY TBOPUYECKHE CHOCOOHOCTM B TOHUMAHUH,
U3JIO)KEHUM M HCHOJB30BAHMM  Y4YEOHOIO Marepuana, IIPaBUJIBHO
O0OOCHOBBIBAIOLIEMY TPUHSATHIE PEIICHUS, BIAJCIOMIEMY Pa3HOCTOPOHHUMU
HaBBIKAMU U NMPUEMaMU BBITTOJHEHHUS MPAKTUYECKUX PadoT.

OueHka «XOpomio» BbBICTABISICTCA OO0yYarolmeMycsi, OOHapYKHUBIIEMY
MOJIHOE 3HAHWE MaTepuaja yY4yeOHOW MpPOrpamMMbl, YCIEIIHO BBIMOJHSIOMIEMY
NPEeIyCMOTPEHHbIE Y4YeOHOM mporpamMMoil 3aJaHusi, YCBOMBIIEMY MaTepual
OCHOBHOW JIUTEpaTyphl, peKOMEHIOBaHHON y4eOHOU mporpammoii. Kak mpaswuiio,
OILICHKA «XOpOLIO» BBICTABIIACTCS oOydaronemycs, [OKa3aBLIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHWW 10 JUCIUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEILHOMY TIOTIOJIHEHUIO 3HAHMW B XOJ€ JajbHeimed y4yeOHOH W
poeCCUOHANILHON NIEeSITEIbHOCTH, MPABWIBHO MPUMEHSIONIEMY TEOPETHUYECCKUE
MOJIOKEHUSI TIPU PELIEHUM MPAKTUYECKUX BOIPOCOB M 3aJad, BJIAJCIOLIEMY
HEO0OXOIMMBIMHM HaBbIKAMH U TTPUEMaMHU BBITIOJIHEHUS TPAKTHUECKUX PaboT.

OneHka «yH0BJETBOPUTEIbHO» BBICTABISIETCA O0Yy4YalOIIEeMyCs, KOTOPBIH
MOKa3aJl 3HAHWE OCHOBHOIO Marepuana Y4yeOHOW mporpaMMbl B 0OOBEME,
JIOCTATOYHOM Y HEOOXOIMMBIM JIJIsl IalibHENIIeH yueObl U MpeAcTosIel paboThl MO
CHEIUATBHOCTH, CIIPABUIICS C BBIMIOJHEHUEM 3aJIJaHUH, TPETyCMOTPEHHBIX y4eOHOM
MpOrpaMMOM, 3HAKOM C OCHOBHOHM JIUTEpPaTypoOi, PEKOMEHIOBAHHOW Yy4ueOHOMH



nporpammoii. Kak mpaBmio, OIGHKa «yIOBJICTBOPUTEILHO» BBICTABISETCS
oOydJaromnemMycsi, JOIMYCTUBIIEMY IIOTPEIIHOCTH B OTBETaX Ha HSK3aMEHE WM
BBITIOJITHCHUH DK3aMEHAITMOHHBIX 3aJaHi, HO 00JIagaromeMy HEOO0XO0IUMbIMU
3HAHWSIMU  TIOJI PYKOBOJCTBOM  MpEMOAaBaTeNsl I yCTPAHCHHS]  OTHUX
NOTPEIIHOCTEH, HapyIIAIIEMy MOCIEA0BATEIbHOCT, B M3JI0KEHUU Y4YEOHOTO
MaTepuaia W WCHIBITHIBAIONIEMY 3aTPYJAHCHHUS TPH BBITIOJHEHUU MPAKTUYECKHUX
pabor.

OrneHka «HEYTOBJIETBOPUTEIbHO» BBICTABIIICTCA OOydJaromeMycs, He
3HAIOMIEMy OCHOBHOW YacTH MaTepuayia y4yeOHOW MpOTrpaMMBbl, JOIYCKArOIIEMY
NPUHIIUIHATBHBIC OMIMOKM B  BBIMOJHEHWW MPEAYCMOTPEHHBIX  y4eOHOM
IPOrpaMMOii 3a1aHU, HEYBEPEHHO C OOJBIIMMHU 3aTPYyTHEHUSMH BBITIOTHSIOIICMY
nmpakThdeckue pabotel. Kak mpaBuio, OIEHKa «HEYIOBJICTBOPUTEIHLHO
BBICTABJISIETCS 00yJaromeMycsi, KOTOPBIM HE MOXKET MPOAOIIKUTH OOyUYEeHHE WITU
MPUCTYITUTH K JIEATEILHOCTH TI0 CTICIIHAIIBHOCTH 110 OKOHYaHWH YHUBEpCHUTETA O3
JOTIOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUTIIIMHE.

8 IlepeyeHb OCHOBHOM M IONOJHUTEILHOM yueOHOI JIuTEepPaTyphbl

OcHoBHas yyeOHasi iMTEeparypa

I.  VYrompaukoB A.B. DJEKTPOTEXHUYECKOE UM  KOHCTPYKIIHOHHOE
MaTepUuaJioBe/ICHHEe [DJNEKTPOHHBIN pecypc]: yueOHuk/ YrojdbHHKOB A.B.—
DneKkTpoH. TeKCTOBbIE naH-Hble.— CapartoB: A#t [Iu Ap Menua, 2019.— 188 ¢.—
Pexxum nocryna: http://www.iprbookshop.ru/82235.html

2. DJIEKTPOTEXHUUECKHE MaTepuaisl : yued. mocodue / A. B. BUHHHKOB,
H. A. I'pan-xuna, A. I'. Kyapskos, O. C. Typuanun. - 2-eu3.,ucrpaB. U JIOM. -
Kpacuonap ; Ky6l'AY, 2016. - 317 C.
https://edu.kubsau.ru/file.php/124/09. EHTM.pdf

3. DNEeKTPOTEXHUYECKUE MaTepuayibl. METOOUYEeCKHe YyKa3aHus K
BBITIOJTHEHUIO KOH-TPOIbHOM paboThl / coct. O. C. Typuanun, A. I'. Kyapsikos, A.
B. Macenko. [JKpacHonap :KyoI'AY, 2018. [ 52
chttps://edu.kubsau.ru/file.php/124/2_ KP_EHTM_KubGAU 388885 v1 .PDF

4, KynpsikoB A. I'. OCHOBBI TEOpUH AIEKTPOTEXHUUYECKUX MATEPUATIOB:
yue0. nocodue / A. I'. Kyapsxos, B. I'. Casbikun, B. B. Tponun - Kpachnoxaap:
Kyol'AY, 2018, 183
c.https://edu.kubsau.ru/file.php/124/10 _Uch.posobie teorija EHTM 388893 v1 .
PDF

JlonoTHUTEIbHAS yueOHasl TuTepaTypa

1. 1. My3biieBa, WM. B. DnekTpoTeXxHHMYECKOE U  KOHCTPYKLIMOHHOE
MmatepuanoBeneHue. [1oynmpoBoJHIKOBEIE MATEPHAIIBI U MX IPUMEHEHHE | y4eOHOe
noco6ue aiia CI1O / U. B. My3buiea. — 2-e uzn. — Jluneuk, Capatos : Jlunenkuii
rOCy/IapCTBEHHBIM TeXHUYECKUI yHUBepcuteT, [Ipodobpazosanue, 2019. — 79 c.



— ISBN 978-5-88247-934-2, 978-5-4488-0286-7. — TekcT : >nEKTpOHHBINA //
OnekTpoHHO-OMOnMnoreunas cucrema I[PR BOOKS : [caiir] — URL:
http://www.iprbookshop.ru/85997.html

2. My3beBa W.B.  DnekTporexHWYeckOo€ U KOHCTPYKI[MOHHOE
MarepuajioBeicHue.  J(MDJIEeKTpUYecKre Marepuadbl W UX  [PUMEHEHUE
[DnexkTponHBI pecypc]: yaeOnoe mocobue/ MysputeBa .B., CunrokoBa T.B.—
ONeKTpoH. TEKCTOBbIe JaHHble.— Jlu-menk: Jlumeukwii rocynapcTBEHHBIN
texuuueckuit yHuBepcutetr, ObC ACB, 2014.— 64 c.— Pexum pgocryna:
http://www.iprbookshop.ru/55670.html.

3. Hapea, B. K. TexHosorus 1 cBOWCTBa MOPOIIKOBBIX MaTepUajoB U
U3JIETUI U3 HUX : KOHCTpYKIHMOHHbIE MaTtepuaisl. Kype nekmuii / B. K. Hapea. —
M. : U3patensckuii JJom MUCuC, 2010. — 124 ¢. — ISBN 978-5-87623-303-5. —
Teker : anmeKkTpoH-HBINA // DnexkTpoHHO-OMOMMoTeyHas cuctema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/56127.html

4.  DJEKTpOTEXHUYECKHE MaTepualibl : YueOHOoe nocodue K jgabopaTopHo-
npaktrnyeckuMm 3aHiatusim / H. A. I'pankuna, O. C. Typuanun, A. I'. Kynpskos, /1.
E. Kyuepenko. —  Kpacwomap  :Kyol'AY, 2017. - 203 c.
https://edu.kubsau.ru/file.php/124/EHTM._Uchebnoe_posobie _po_lab. i prakt.pd
f

9 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOH-
Hoil ceTH «AHTEpHET»

Ilepeuens ObC
Ne | HaumenoBanue | Tematuka Hauano HaunmeHnoBaHMe opraHu3aiiy 1 HOMep
pecypca JEUCTBUS U | JOTOBOPA
CpOK
JNEUCTBUSA
JI0roBOpa
1 | Znanium.com | YuauepcanpHas | 17.07.2019 | JToroBop Ne 3818 OBC ot 11.06.19
16.07.2020
17.07.2020 | Horosop 4517 OBC ot 03.07.20
16.01.2021
17.01.21 | dorosop 4943 OBC ot 23.12.20
16.07.21
2 | UznarensctBo | Berepunapus 00O «M3n-Bo Jlanb»
«Jlanb) Cenbck. X03-B0 | 13.01.2020 | Kontpakt Ne940 or 12.12.19
Texnonorus 12.01.2021
XpaHEeHHUs U
nepepadboTKu 13.01.21




MUIIEBLIX 12.01.22 | Kontpakt Ne 814 ot 23.12.20 (c 2021
HPOAYKTOB roja OT[. KOHTPAKTbl Ha BETEPUHAPUIO
¥ TEXHOJIOTHIO Tepepao. )

KonTpaxr Ne 512 ot 23.12.20.

3 | IPRbook VYuusepcanphas | 12.11.2019- | OO0 «Aii ITu Dp Meana»

11.05.2020 | JIuuen3uonHslit 10roBopNe5891/19 ot
12.11.19

12.05.2020
11.11.2020 | OO0 «Aii ITu Dp Menuax»
Jlunensuonnelit 1oroBopNe6707/20 ot
12.11.2020 | 06.05.20

11.05.2021
00O «Ai ITu Op Menua»
JIuuensuonnslii 7oroBopNe7239/20 ot
27.10.20

10 MeToanueckue yKa3zaHusl Uil 00y4alOIIMXCHA 10 OCBOEHHIO
TUCHUILIUHBI

1. DNEeKTPOTEXHUYECKUE MaTepualsbl : yued. mocooue / A. B. Bunnukos,
H. A. I'pankuna, A. I. Kynpsakos, O. C. TypuaHuH. - 2-eu3a.,ucrpaBs. U JAOI. -
Kpacnonap : Ky6I'AY, 2016. - 317 C.
https://edu.kubsau.ru/file.php/124/09. EHTM.pdf

2. DNEeKTPOTEXHUYECKUE MaTepuabl : Y4eOHoe mocodure K 1a00opaTopHoO-
npaktuyeckum 3ansatusM / H. A. I'pankuna, O. C. TypuanuHn, A. I. Kynpsxos, /1. E.
Kyuepenxo. — Kpacnonap :KyOI'AY, 2017. — 203 c.
https://edu.kubsau.ru/file.php/124/EHTM. Uchebnoe posobie po lab. 1 prakt.pd
f

3. DNEeKTPOTEXHUYECKUE Marepuaibl. MeToInYecKue YKa3aHusi K
BBITIOJTHE-HUIO0 KOHTpOsIbHOU paboThl / cocT. O. C. Typuanun, A. I. Kynpsxos, A. B.
Macenko. [IKpacHonap :KyoI'AY, 2018. [ 52 c
https://edu.kubsau.ru/file.php/124/2 KP_ EHTM KubGAU 388885 vl .PDF

4. KynpsikoB A. I'. OCHOBBI T€OpPUH ANEKTPOTEXHUUYECKUX MATEPUAIIOB:
yue0. mocodue / A. I. Kyapskos, B. I Cazeixkun, B. B. Tponun - Kpac-nomap:
Kyo6I'AY, 2018, 183 c.

https://edu.kubsau.ru/file.php/124/10 Uch.posobie teorija EHTM 388893 vl .P
DF

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX
IPU OCYLIECTBJICHMH 00pPa30BATEIbLHOIO MPOLECcCa MO AUCHHUIINHE,



BRJIIOYas

nepeveHb NMPOrpaMMHOT0

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

ITepeuens nuneH3nonHoro 110

o0ecnmeyeHUus

Ne HaumenoBanue Kpatkoe onucanue
1 Microsoft Windows OmneparonHas cuctema
2 Microsoft Office [TakeT 0(hUCHBIX MTPHUIOKECHHIA
(BxmrouaeTWord, Excel,
PowerPoint)
3 Microsoft Visio CxeMbl B JrarpaMMel
4 Cucrema TectupoBanus | TectupoBaHue
INDIGO
[lepeuennr mpodeccHOHANBHBIX 0a3 JTaHHBIX U HWH(OPMAIMOHHBIX CIPABOYHBIX
CHUCTEM
Ne | HaumenoBanue TemaTuka DNEeKTPOHHBIN agpec
1 ["apant IIpaBoBas https.//www.garant.ru/
2 KoncynbTant [IpaBoBas https://www.consultant.ru/

12 MaTepuajJibHO-TEXHUYECKOe oOecrevyeHne st 00y4yeHHs  TO
AUCUHMILTIMHE
Ne |HammeHoBaHME OMEIIEHH JIJIs1 TPOBEICHUS BCEX BUAOB| AJpec (MECTOIOIO0KEHNE)

/m | y4yeOHOMH AESITeNbHOCTH, IPETYCMOTPEHHON YUeOHbIM | MOMELIEHHUH JIsl TPOBEIEeHUs
IUTAHOM, B TOM YHCJIE TIOMEIEHUS JIsI CAMOCTOSATEIbHOM BCEX BUJOB y4eOHOM
paboThl, ¢ yKazaHUEM MEPEUHSI OCHOBHOI'O JIeSITEJIbHOCTH,
o0opynoBaHusl, ydeOHO-HarISAHBIX TOCOOUI MPEelyCMOTPEHHON y4EOHBIM
U UCTI0JIb3YEMOT'0 POrPaMMHOI0 00ecredeHus IUTaHOM (B ciydae peanu3anuu
00pa3oBaTeNbHOM MpOrpaMMbl
B ceTeBoi (hopme
JIOTIOJIHATENBHO YKa3bIBAETCS
HAaUMEHOBAaHME OpraHHU3aIiH, C
KOTOPOM 3aKJIIOUYEH JOTOBOP)
1 2 3
CrnenuanbHble TOMEEHUS
1 [Tomemienue Ned DJ1 2. Kpacnooap, yn. Karununa
nocajouHeix Mect — 100; mmomans — 125,8m% | 0. 13, 30anue yuebHo2o
yuyeOHass  ayauTopusi s TPOBENCHUS  3aHATHH | Kopnyca  IKOHOMUYECKO20
JIEKIHOHHOTO TUNA. | pakyrbmema
crienManu3upoBanHas MmeOenb(yyeOHas J0CKa, yyeOHas
Me0enb);
TEXHUUYECKNE CpeacTBa o0yueHus, HaOOpBI
JEMOHCTPAIIMOHHOTO ~ OOOpyZOBaHUSI HW  y4eOHO-
HarJSIIHBIX  TOCOOMH  (HOYTOYK, MPOEKTOp, 3KpaH);

nporpammHoe obecrieuenue: Windows,
Microsoft Windows, Microsoft Office, Microsoft Visio,
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Cucrema tectuposanust INDIGO

ITomemenne Ne212 DJI Ilocamounblx Mect — 27;
wiomaas — 52,6M%  yueOHas  ayguTOpUs UL
MIPOBEJICHUS 3aHATHI CEMHHApPCKOTO THUIIA, KYPCOBOTO
MPOSKTUPOBAaHUS  (BBIIOJIHEHUS KYPCOBBIX  paboT),
TPYONOBBIX M WHAMBHUIYaAJIbHBIX  KOHCYJbTallUH,
TEKYIIETO0 KOHTPOJISI U TPOMEKYTOYHOW aTTeCTAllUU.
KOHUITOHEP — 1 IT.;
XOJIOIUIBLHUK — 1 IIT.;
nabopaTopHOE obopynoBaHue

(crenn nabopatopubii — 11 mT.;);
Microsoft Windows, Microsoft Office, Microsoft Visio,

2. Kpacnooap, yn. Kanununa

0. 13, 30anue yuebHO2O
KOpnyca — 9KOHOMUYECKO20
Gaxyromema

Cucrema TECTUPOBAHUS INDIGO
[TomeneHus 17151 CaMOCTOSITENIbHOM pabOThI
3 Aynutopusi 205, dakynsrera sHepretuku, KyOol'AY | e. Kpacnooap, yn. Kanununa
[TpunaTep mocagouynsix MecT — 28; wiomans — 67,4m%; | 0. 13, 30anue yuebHo20
naboparopust . | kKopnyca  sxonomuueckoeo
naboparopHoe obopymoBanue | ¢haxyremema
(M3mMepuTeIh — 1 IIT.;);
TEXHUYECKHE cpeacTaa o0y4YeHHs
(TeneBu3Op — 1 IIT.);
crenuanu3upoBaHHas mMeOenb(yueOHas Jocka, yuyeOHas
MeOeb).
Microsoft Windows, Microsoft Office, Microsoft Visio,
Cucrema tectuposanust INDIGO
4 [Tomemenue Ne301ITocagounbix mect — 27; momanb — | 2. Kpacnooap, yn. Kanununa

52,6M%; ydyeOHas ayaMTOpus Ul NPOBEJNCHUS 3aHATUN

CEMHUHAPCKOTO THIIA, KYpCOBOTO  IPOCKTHPOBAHUS
(BBIOJIHEHUSI  KYPCOBBIX  paboOT), TpPYNNOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U
IPOMEKYTOUHON aTTeCTallUu.
KOH/IUITHOHED — IIT.;
XOJOAUIIBHUK — IIT.;
nabopaTopHOe obopynoBaHue
(crenn na0opaTOpHBII — 11 1IT.;);
TEXHUYECKHE cpeacrTsa o0y4YeHHS
(3xpan — 1 IT.;
MOHUTOP — 1 IIT.;
KOMIIBIOTED [IEPCOHAJIbHBIN — 1 IIT.);
crienanu3upoBaHHas Mebenb(yueOHas 1ocka, ydyeOHas
MeOeb).

Microsoft Windows, Microsoft Office, Microsoft Visio,
Cucrema tectupoBanust INDIGO

0. 13, 30anue yuebHO20
Kopnyca IKOHOMUHECKO20
Gaxyromema

[TomenieHus sl XpaHeHHs U POPUIAKTHYECKOTr0 00CIyKHBaHUs yueOHOro 000pya0BaHus

5

IMTomemenue Ne205 DOJI nocamodHblIx MecT — 28;
wiomaas — 87,3M% mMNOMelnieHue JUisi XpPaHeHHS |
MpoUIAKTUIECKOTO o0CTyKHUBaHUS yueOHOTO
00opyIOBaHUS.

TEXHUYECKHUE CpencTBa oOyueHus
(mpunTEp — 1 IIT.;

JKpaH — 1 IT.;

2. Kpacnooap, yn. Karununa

0. 13, 30anue yuebHo20
Kopnyca — 9KOHOMUYECKO20
gaxynemema




CETeBOE obopymoBaHue — 1 IIT.;

KOMITBIOTED MIePCOHAIIbHBIN — 14 IIT.);
JTOCTYI K ceTH «HTEpHETY;
JTOCTYI B AJIEKTPOHHYIO WH(POPMAIIMOHHO-

00pa3oBaTeNbHYIO CPEAy YHHUBEPCUTETA.
Microsoft Windows, Microsoft Office, Microsoft Visio,
Cucrema tectuposanust INDIGO




