MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHM S POCCUCKOIM ®EJIEPALINA

lr\f(k] (I)enepa.ﬂbﬂoe rocyaiapCTBeHHOC 6]0}_'DKQTHOC 06pa30BaTeﬂbHOC
mié:i;:u yupeskIeHne BbICIIEro 06pa3oBaHus
KI3y «KABAHCKUU T'OCYIJAPCTBEHHBIA DOHEPTETUYECKUU YHUBEPCUTET»
(@I'bBOY BO «KI'Y»)
Toamean: BIEOY BO KI[3Y»,
{(ATSAJIL' KI/{M l;()g.\'}_LAPC'l ]:Shl 1t lbl?
) setnmaiims, «YTBEPXKJIAIO»
R o s et i A ety JupexTop UHCTUTYTA DIEKTPOIHEPTETUKHU 1
Jeiicteuresnen ¢ 19.06.2023 o 19.06.2024
SJICKTPOHUKHU
AKTYAJIM3UPOBAHO Ve 11.B.
peleHueM yyeHoro coseta 11909
npotokon Ne7 ot 16.04.2024 « 28 » OKTIOpS 2020 r.

PABOYAA ITPOI'PAMMA JTUCHUIIJIMHBI

Pacuer u IMPOCKTUPOBAHUC HCTOUYHHKOB BTOPHUYHOI'O 3JICKTPOIIUTAHUA

Hampasnenue noarorosku 11.03.04 DnekTpoHHKa U HAHOAJIEKTPOHUKA

Hanpasnennoct  (mpoduiib) 11.03.04  TIlpombInuieHHass  DJIEKTPOHHUKA

KBanudukanus OakanaBp

r. Kazaus, 2020



PaGouast mporpamma quctuiinHbl pazpadortana B coorBeTcTBu ¢ ®I'OC BO — GakanaBpuar no
HanpasyieHuto noarotoBku 11.03.04 DnekTpoHrKa U HAHOANEKTPOHHKA (MTprKa3 MuHOOpHayKH
Poccun ot 19.09.2017 1. Ne 927)

[Tporpammy pazpabdoran

JIOIIEHT, K. (pu3.-MaT. HAyK [Toramos A.A.

[Iporpamma paccmotpeHna u ogoOpeHa Ha 3aceganuu kadeapsl [IpoMblliuieHHAS STIEKTPOHUKA U
CBETOTEXHHUKA, TPOTOKOJ Ne5 ot 27.10.2020

3asenyrommii kadenpoii [I9C INonenumen-Kyry3os A.B.

[TporpamMmMa paccMoTpeHa U 0JJOOpEeHA Ha 3aCeaHUH BHITyCKaroIIeh kadenaps
[TpoMbIiIIeHHAs SJICKTPOHUKA U CBETOTEXHHKA,
mpotokoa Ne5 ot 27.10.2020 3aB. kademnpoii [19C INonenumnies-KyTty3os A.B
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1. Heab, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHHUsI 110 JUCHUIIIMHE

Llenbro

WU3Y4YECHHUS

JUCIUATUINHEBI

ABJISACTCA

IIoAr0OTOBKA KBaJII/I(l)I/ILII/IpOBaHHOFO

CHelHaNuCcTa, OOJAJAIoMIeT0 3HAHUAMHU TEXHMYECKHX M TEXHOJOTMYECKHX AacleKTOB U
0COOEHHOCTEN MPOEKTUPOBAHUS UCTOYHUKOB BTOPUYHOT'O 3JIEKTPOITUTAHUS.

3ajaun n3y4eHus: AUCLUIUIVHBL

- MOJYYEHUE NPEICTABICHUS O NMPUHLMIIAX NOCTPOCHUS, METOJAX aHAJIM3a M pacyera
COBPEMEHHBIX UICTOUHUKOB BTOPUYHOTO 3JEKTPOIUTAHUS;

- IpPUOOPETEHHE NMPAKTUYECKUX MPUEMOB WU HABBIKOB JUJISl pacyeTa, NPOEKTHPOBaHU,
MOJIETTUPOBAHUS U aHan3a paboThl NICTOYHUKOB BTOPUYHOTO NEKTPONUTAHUS C TPUMEHEHUEM
CHEeUaIN3UPOBAHHBIX TPOrPAMMHBIX ITPOTYKTOB.

Komnerenmuu,

dbopMupyembie 'y 00ydarommxcs,

3aIJIAaHAPOBAHHBIE  PE3YJIbTATHI

O6y‘-IeHI/I$I M0 JMCHUIINIMHE, COOTHECCHHBIC C MHAUKATOPAMHU NOCTUKCHUSA KOMHCTGHHHﬁI

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n nHaumenoBaunue
WHJIMKATOPa JOCTUKEHUS
KOMIIETEHIIUHA

3arTaHupOBaHHbBIE PE3YIbTATHI 00yUEHUS
0 IUCIUIUINHE (3HATh, YMETh, BIIAJICTh)

[Ipodeccuonansusie kommnerenunu (I1K)

[1K-3 Croco0OeH BBINOIHATH
pacyeT v MPOEKTUPOBAHUE
3JICKTPOHHBIX PHOOPOB,
CXEM M YCTPOUCTB
pa3IMYHOTO
(GyHKIMOHATIBHOTO
Ha3HAYEHHS B COOTBETCTBUU
C TEXHHUYECKUM 3aJaHHUEM C
HCIIOJIb30BAaHUEM CPEJICTB
aBTOMAaTHU3aIluU
MIPOCKTUPOBAHUS

[1K-3.1 BeinosiHser pacyer

AJEKTPOHHBIX IPUOOPOB, CXEM U

YCTPOMCTB B 0071aCcTH
AIIEKTPOHUKH U
HAHOJIEKTPOHUKHU

3uamo:

NPHUHIIHAIIB TIOCTPOCHHSI, METOJbl aHAM3a |
pacuera, COBPEMEHHBIX HUCTOYHUKOB
BTOPUYHOTO JJICKTPONHUTAHUS, JIICKTPOHHYIO
KOMIIOHCHTHYIO ~ 0a3y MPHUMEHSEMYI MpH
IIPOM3BOJICTBE M3CIUN «CHUCTEM B KOPITyCe» U
MHKPOCOOPOK

TpeOoBaHUS K O(POPMIICHHIO TEXHOJIOTUYCCKOM
JOKYMEHTAIIUM JUIsl M3TOTOBJICHUS OIBITHOTO
oOpa3iia W3IENMi «CHUCTEMa B KOpIyce» U
MHKPOCOOPOK

Ymems:

CpPaBHHMBATh BapUaHThI, BEIOUPATh CTPYKTYPY U
JJIEMEHTHYIO ©0a3y BTOPWUYHBIX HCTOYHUKOB
ANEKTPONUTAHHUS, B 3aBUCHMOCTH oT
0COOEHHOCTEH pernraeMoit 3a1auu

UCTIONB30BaTh MOJENU MPOEKTUPYEMBIX CXEM
JUTSE KOMITBFOTEPHOTO MOJICIIMPOBAHUS PEKIMOB
paboTHI

Braoems:

NPAKTHYECKUMH TpUEeMaMU U MPOTPAMMHBIMU
MPOIYKTaMH JUISI pacdyeTra W TMPOSKTUPOBAHUS
UCTOYHUKOB BTOPUYHOTO AJIEKTPOTIUTAHUS
MIPOrPAMMHBIMH MIPOIYKTaMH TUTST
MOJICTTMPOBAaHUS M aHaju3a IMPOILECCOB B
HMCTOYHUKAX BTOPHYHOTO JICKTPOITUTAHUS




2. MecTo aucuuniaudbl B cTpykrype OIIOII

Hucuunnuna Pacder W mpoeKTHpOBaHHWE HCTOYHUKOB BTOPUYHOTO SJIEKTPONHUTAHUS
OTHOCUTCA K 4acTH, (OPMUPYEMOM yYaCTHHUKAMU OOpa30BATENbHBIX OTHOIICHUN y4eOHOTO
IJiaHa 1o HampasJieHHo noAroToBkH 11.03.04 DnekTpoHHKa U HAHOAIEKTPOHUKA.

Kon [IpeamecTByromue TMCUUILTMHBI (MOTYJIN), [Tocnenyroiue AUCHUTIIMHBL (MOIYIH),
KOMIIETECHIIUHU npaktuku, HUP, np. npaktuku, HUP, np.
Brinosinenue u 3ammura BBIITYCKHOM
VK-1 KBATH(UKAIIMOHHON PabOThI
IT'OCYIAPCTBEHHAS NTOI'OBASA
ATTECTAILIMA
VK-1 [IpoekTHas neATeIbHOCTh
Brinosinenue u 3alMTa BBIITYCKHOM
VK-2 KBATH(UKAIIMOHHON PabOThI
IT'OCYIAPCTBEHHAS NTOI'OBAS
ATTECTAILIUA
YK-2 [IpoekTHas nesATeIbHOCTh
Brinosinenue u 3ammura BBIITYCKHOM
VK-3 KBATH(UKAIIMOHHON PabOThI
IT'OCYIAPCTBEHHAS NTOI'OBASA
ATTECTALIUA
YK-3 [TpoekTHas NeSATSILHOCTD
Brinosinenue u 3aIMTa BBIITYCKHOM
VK-4 KBATM(UKAIIMOHHON PabOThI
IT'OCYIAPCTBEHHAS NTOI'OBASA
ATTECTAILIUA
Brimonnenue u 3almuTa BBIITYCKHOM
VK-5 KBJIM(PUKAITMOHHOM pabOTHI
IT'OCYIAAPCTBEHHAA NTOI'OBAA
ATTECTAIIUA
Brinosninenue 31 3amura BBIITYCKHOM
VK-6 KBaJTM(PHUKAIIMOHHOHN paboThI
IT'OCYIAPCTBEHHAS NTOI'OBAA
ATTECTAIIUA
Brinosninenue 31 3amura BBIITYCKHOM
VK-7 KBaJTM(PHUKAIIMOHHOHN paboThI
IT'OCYIAPCTBEHHAS NTOI'OBAS
ATTECTAILIUA
Brimonnenue u 3almuTa BBIITYCKHOM
VK-8 KBaJIU(PUKAITMOHHOM pabOTHI
IT'OCYAAPCTBEHHAA NTOI'OBAA
ATTECTAIIMA
Brimonnenune u 3alIuTa BBIITYCKHOM
OIK-1 KBaJTM(UKAITTOHHON pabOTHI
T'OCYIAPCTBEHHAS NTOI'OBAS
ATTECTAIIUA
Brimonaenune u 3alImTa BBIITYCKHOM
OITK-2 KBaJTM(UKAIIMOHHON pabOTHI
IT'OCYIAPCTBEHHAS NTOI'OBAS
ATTECTAILIUA




Brimonaenue Hu 3aluTa BBIITYCKHOM
OIK-3 KBaJTM(UKAITIOHHON pabOTHI
I'OCYJJAPCTBEHHAZ NUTOTI'OBAA
ATTECTAILIMA
OI1K-3 CoBpeMEHHasl DJIEKTPOHMKA, TEXHUKA H
TEXHOJIOTHSI
Brinonnenue u 3aIluTa BBIITYCKHOM
OIIK-4 KBATM(UKAIIMOHHON PabOThI
I'OCYJAPCTBEHHAA UTOTI'OBAA
ATTECTAILIMA
OIK-4 CoBpeMEHHasi DJIEKTPOHMKA, TEXHUKA H
TEXHOJIOTHSI
Brinosinenue u 3ammura BBIITYCKHOM
MK-1 KBATH(UKAIIMOHHON PabOThI
I'OCYJAPCTBEHHAA HUTOTI'OBAA
ATTECTAILIMA
Brinonnenue u 3aIluTa BBIITYCKHOM
K-3 KBTU(DUKAIIMOHHOU PabOTHI
I'OCYJAPCTBEHHAA UTOT'OBAA
ATTECTAILIMA
[IpoekTHas neATeIbHOCTD
IK-3 Nnxenepnoe NIPOEKTUPOBAHUE c
npuMmenenuneMm CAIIP
Brinosinenue u 3aIIMATa BBIITYCKHOM
[K-4 KBATH(UKAIIMOHHON PabOThI
I'OCYJAPCTBEHHAS HNTOTI'OBAA
ATTECTAIIMA
Brinonnenue u 3aluTa BBIITYCKHOM
K-5 KBTH(DUKAIIMOHHOU PabOTHI
I'OCYJAPCTBEHHAA UTOT'OBAA
ATTECTAILIMA
Brinonnenue u 3aluTa BBIITYCKHOM
K-2 KBJIM(PUKAITMOHHOM pabOTHI
I'OCYJAPCTBEHHAA NTOI'OBAA
ATTECTAILIMA
K-2 ®u3nuecKue OCHOBBI MOJTYIPOBOAHUKOBOM U

(GYHKIIMOHAIBHON JIEKTPOHUKHU

J171st OCBOEHUS TUCIUTIIIMHBI 00YYaIOIIUNACS TOJKEH:

3HAaTh:

- OCHOBHBIE MOHATHUS U PyHIaMEHTAJIbHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH;
- OCHOBHBIE Pa3HOBUJHOCTH NPHOOPOB U YCTPOMCTB MOJYNPOBOJHUKOBOM MU
(YyHKIMOHATBHOM 3JIEKTPOHUKHU, UX OCHOBHBIE MMAPAMETPHI U XapaAKTEPUCTHUKHU;

YMeTn:

- NPOBOAUTH aHAJIU3 U CHCTEeMAaTH3alui0 MH(GOpMAIMKU, CBA3AHHOW C UCCIEeI0BAHUEM
MpUOOPOB U YCTPOUCTB MOIYINPOBOJHUKOBOM U (DYHKIIMOHATILHOM 3JIEKTPOHUKH;
Bnanets:
- OCHOBHBIMH METOJIaMU MaTeMaTU4ecKoi 00paboTKu HHPOPMAIIHH;
- DKCHEPUMEHTAJbHBIMA METOAUKAMH HW3MEPEHHs IapaMeTpoOB M XapaKTEpUCTHUK
MpUOOPOB M YCTPOUCTB MOJTYNPOBOTHUKOBOM U (DYHKIIMOHATILHOM 3JIEKTPOHUKH,
- HaBBIKAMM TIOMCKa, cOOpa, CHCTEMaTH3alud M HCMIOJIb30BaHUS HWHMOpMaLUU B
peIMEeTHON 00J1aCTH N3y4aeMON AUCLUTIINHBI.




3. CTpyKTypa 1 coepkaHue TUCHUILTHHBI

3.1. CTpyKTypa M CUMILIHHBI

OO61mast Tpy10eMKOCTb TUCHHUILTUHBI cocTaBisieT 6 3aueTHbIX(bie) equnutl(sl) (3E), Bcero
216 dYacoB, W3 KOTOpPHIX 85 HYacOB COCTaBIsSIET KOHTAaKTHas paboTa oOydaromerocs c
nperogaBarenieM (3aHATHS JIGKIIMOHHOTO THMa 16 dac., 3aHATHUS CEMHUHApCKOTO THIIA
(mpakTUYEeCKHEe, CEMHHAPCKUE 3aHITHS, TaOOpaToOpHbIE padOTHl U T.I.) 64 Yac., TPyNIOBBIE U
WHJVBUyaJIbHbIE KOHCYJIbTallMK 2 4yac., npuem 3k3amena (KIIA), 3auera ¢ onenkoii - 1 gac.,
camocTodATeNbHasg paboTta oOydaromierocss 96 wuac. IlpakTuyeckas MNOArOTOBKA MO BUIY

PO eCCHOHATIEHOM ESITEIIBHOCTH COCTABIISAET 8,5 4acoB.

B Cemecr
Bun yaeOHO# paboThI qgfgg p

8
OBLIASA TPYAOEMKOCTD IUCHUIIJIMHBI 216 216
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA
C ITPEIIOAABATEJIEM, 85 85
B TOM YHCIIE:
Jlexmonnele 3ansaTHs (JIek) 16 16
Jlaboparopusie 3ansaTus (J1ad) 32 32
[Tpaxtrueckue 3austus (I1p) 32 32
KoHnTponb camocTosiTenbHON pabOThl M MHAsE KOHTaKTHAs 9 5
pabora (KCP)*
Koncynpramuu (Kosc) 2 2
KonrakTtasie yacel Bo Bpems arrectanuu (KIT1A) 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA 9% 96
(CPC)
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTaluu B hopMme: 35 35
(3K3aMeH) _
OOPMA TTPOMEXYTOYHOUATTECTALINN Ok Ok




JWALIM) HOFOIHHLHIA - OHAI'I'BQ
Oll 40IrreQ 09.LIIRHITOM JOHILBINHINBA]

HUNTELIILLE HOHhOLAXIWOd 1andogp

HLIOWIBIIIA
BIrodLHOM 01MAMIL Indop

edAredaruyr

(MM199CH ‘BHHINA ‘BUHBHE)
BHHIhAQO 191eLIrAedd dranwasdundop

0I0LY

10
15

OJIP

J1.2,
2.1,
J2.2,
2.3
J1.1,
1.2,
J2.1,
2.2,
J2.3

J1.1,

[1K-3.1
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Pazgen 1. JIuuelinpie OJIOKHA TUTAHASA

RIHL 0I0MOdeHHINDD
/ 0JOMO9RULIedI KEULEHBE

Pacnpenesienne Tpy1oeMKocTH
(B yacax) mo BuaaM y4eOHoii padoThbl,

Paznen 2. UMnynbcHble OJOKH MUTAHUS

eIIHUL
OJOHHOMIIIQL BULEHBE

dryana)

3.2. Conep:xaHue TUCHMILJIMHBI, CTPYKTYPHMPOBAHHOE [0 pa3fejiaM U BUAAM 3aHATHH

Paznennl
IUCIUATUINHBI

4

8

2. CrabunuzaTopbl 8

1. Bempsamurenu u
HaIpsKEHNs

GUIBTPHBI




3. NmnynbcHbie
CTa0MIIN3aTOPHI
HaNPSDKEHUs

IK-3.1
-31,
[1K-3.1
-V1,
[1K-3.1
-V2,
[1K-3.1
-B1,
[1K-3.1
-B2,
[1K-3.1
-32

J1.1,
J1.2,
J2.1,
2.2,
J2.3

OJIP

10

4. NmiynscHble
OJOKM IINTaHUS C
raibBaHHYSCKOM
pa3BsI3KOU

[K-3.1
-31,
[K-3.1
-32,
[K-3.1
-V1,
[K-3.1
-y2,
[K-3.1
-Bl,
[K-3.1
-B2

J1.1,
J1.2,
J2.1,
J2.2,
2.3

OJIP,
I3

15

5. Koppexkrops!
KodpdunreHTa
MOIITHOCTH

MK-3.1
31,
MK-3.1
32,
MK-3.1
V1,
MK-3.1
V2,
MK-3.1
BI,
MK-3.1
B2

J1.1,
J1.2,
J2.1,
J2.2,
2.3

OJIP,
Tect

10

Paznen 3. [IpomexxyrouHas aTTecTanus




6. Kouraktasie
Jackl BO  BpeMs
arTecTalUU

35

36

[K-3.1
-31,
[1K-3.1
-32,
[1K-3.1
-V1,
[1K-3.1
-V2,
[1K-3.1
-B1,
[1K-3.1
-B2

J1.1,
J1.2,
2.1,
2.2,
2.3

Bomp,
113

OK3

40

UTOI'o

16

32

32

96

35

216

100




3.3. TeMaTn4ecKHii IJIaH JEeKIIMOHHBIX 3aHATHHA

H;Iﬁzpnﬁiiffia TeMbl TEKIIMOHHBIX 3aHATHI Tp yﬂ?{eal\:mcm,
1 Heynpasinsiemble U ynpaBiisieMble BBIIPSIMUTEIH 2
2 Crnaxusaroniye GuiIbTpbI 2
3 Crabwin3atopsl HapsYKEHUS 2
4 [ToHnxaromuit ¥ NOBBILAIOIINNA TPeoOpa30BaTENIN HANPSHKEHUS 2
5 WuBeptupyromuii u Sepic npeoOpazoBaTesin HAMPSKESHUS 2
6 OpnHoTakTHBIE ITpeodpa3oBaTenu 2
7 JIByXTaKkTHbIE IpeoOpa3oBaTesn 2
8 KoppexkTops! k03¢ huirienTa MOIHOCTH 2

Bcero 16

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI

H;ﬁiiﬁi;fia Tembl MpakTUUECKUX 3aHSITUI pr,u(z;hgwcm,
1 Heynpasnsiemble BBIIPIMUTENN 4
2 Crnaxusaromiye GuiIbTpbI 4
3 [TapameTpudeckre cTabMIN3aTOPHI 2
4 KomneHcanonHble cTabUIn3aToOphbl 2
5 Pacyer TOHWXKAIOMETO ©  MOBBIIIAIONIETO npeobpazoBareneit 5

HanpsHKeHUs
6 Pacuer uaBepTHpYIOIICro U SEPIiC mpeodpa3oBaTeieil HAMPSHKEHUS 2
7 ITpoexTHpoBaHKE MOBBIIAIOIIET0 IPeoOpa30BaTelis HANPSKEHUS 4
8 Pacuer oOpaTHOX010BOTO MPpEe0Opa3z0oBaTENS HANIPSHKCHUS 4
9 Pacder momymocToBOTO MpeodpazoBaTess HalpsHKEHHST 4
10 Pacuer naccusnoro KKM 4
Bceero 32

3.5. TemaTu4eckuii MJ1aH JJalOPATOPHBIX PadoT

H;;Zpﬂﬁiilf;a Tembl 1abopaTopHBIX paboOT Tp yﬂ?;l\:(oc“’
1 HccenenoBanue BbIIPAMUTENECH 4
2 HccnenoBanue CriakuBaroUx GUIBTPOB 4
3 HccnenoBanue cTabMmM3aTopoB HAPSHKEHHS 4
4 [IpoexTHpoBaHKHEe TOHMKAIOLIETO MTPpeodpa3oBaTes 4
5 [TpoekTupoBaHue HHBEPTHPYIOIIETO U SEPIC nmpeodpazoBareneit 4
6 [TpoexTrpoBaHUEe OJJHOTAKTHOTO MPeOOpazoBaTes 4
7 [IpoexTrpoBaHue MymI-MyJ NpeodpazoBaTes 4




8 [IpoexktupoBanue aktusHoro KKM 4
Bcero 32
3.6. CamocrosiTeibHasi padoTa CTyIeHTa
Howmep pa3nena TpynoemkocTs
P pasi Bun CPC Conepxanne CPC pya ’
TV CLUTUTAHBI yac.
Odopmnenne ©  3ammTa  OT4eTa 1O
Uccnenosanue bop . o "
1 o nabopatopHoOi pabote HccnenoBanue 8
BBINPSMUTENCH on
BBIIPSIMUTETICH
Uccnenosanue Odopmnenne ©  3amMTa  OT4eTa 1O
2 CTJIQXKHBAIOIIHX nabopaTtopHoOi pabote "HUccnenoBanue 8
buUIBTPOB CriIaXHUBaIOMUX GUILTPOB"
1. Beibop cxembl
. PacueT HeymnpaBisieMoro BHIIPSMUTENS
[IpoektupoBanue |2. P yI
3 JAMHEHHoro 610ka |3, Pacyer criuaXuBarolero GuiabTpa 10
IIATAaHUS 4. Pacuer crabuin3aropa HalpsHKeHUs
5. OnpeneneHre napaMeTpoB YCTPOUCTBA
HccnenoBanue Odopmnenne ©  3ammTa  OT4eTa IO
4 CTaOMIIM3aTOPOB nabopaTopHOI pabore "UccnenoBanue 8
HanpsHKCHUS CTaOUIN3aTOPOB HAMPSHKEHUS"
5 Jlunetinsie 0oku  |Tect no pazneny "Jluneitnbie 610ku nuTaHUs" 5
MUTaHUS
[TIpoexktupoBanme |OdopmieHne W 3amMTa  OT4eTa 1O
6 MTOHNKAIOIIETO naboparopuoit  pabore  "IIpoekTupoBaHuUE 8
npeoOpa3oBaress  [[TOHMIKAIOIIEro npeodpazoBaTess”
[IpoexktupoBanune |OdopmieHne W 3amMTa  OT4eTa 1O
MHBEPTHUPYIOIIETO U |1abopaTOpHOM abore  "I[IpoexTmpoBanue
7 8
i HHBEPTU IIETO U iC mpeoOpazoBareneit
Sepic Sepic 0 "
npeoOpasoBarenei
[IpoextupoBanune |OdopmieHrne W 3amTa  OT4ETa 1O
8 OJIHOTAKTHOT'O nabopatopHoit ~ pabGore  "IIpoexTHpoBaHue 8
npeoOpas3oBareiss  |0JHOTAKTHOTO IpeodpasoBareis”
Odopmnenne w  3amura  OT4YETa MO
[TpoexTrpoBaHue My . "
9 nabopaTopHoit ~ pabote [TpoexTrpoBanue 8
-TyJ IpeoOpa3oBaTes "
MyII-ITyJI IpeoOpa3oBaTes
1. BeiGop Tomosioruu
IIpoexkrupoBanue 2. [IpoekTHpOBaHUE CXEMBI OJIOKA TUTAHHS
10 UMITYJI5CHOTO O11oKa  |3. [IpoBeneHne aHanmu3a paboThl CXEMBbI 10
NIUTaHUSA 4. Pazpa0oTka re4yaTHO! IIIaThl
5. OdbopmieHne NPOEKTHON JOKYMEHTAINH
Odopmienne W 3ammra  OT4eTa IO
IIpoextupoBanue . "
11 akTiBHOro KKM nabopaTopHoit ~ pabote [TpoexTrpoBanue 8
aktusHoro KKM"
12 Wmnynbcusie 6oku  [Tect mo  paszgeny "MMmynbcHble — OJIOKH 5
MUTaHUSA nuTaHus"
Bcero 96




4. O0pa3oBare/ibHbI€ TEXHOJOTHH
[Tpu peanmmzaruu auctuiinHbl «Pacder W MpOeKTHPOBaHWE MCTOYHUKOB BTOPUYHOTO

QJICKTPOIIUTAHU S

110

o0pa30oBaTeapbHOl  IpOrpamMme
HaIlpaBJ€HUs MNOAroTOBKH OakanaBpoB 11.03.04

«DNEKTPOHUKA U

«IIpomslmnenHas

QJICKTPOHUKA»
HAaHOJJICKTPOHHKA»

MIPUMEHSIOTCS DJIEKTPOHHOE 00yUYeHHE U JUCTAHITMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.
B 00pa3zoBaTebHOM MPOIIECCE UCTIONB3YIOTCS:
- muctannuronubie Kypebl (JIK), pasmemennsie Ha miomaake LMS Moodle;
- DIIGKTPOHHBIE 00pa3oBaTebHbIe pecypchl (DOP), pa3menicHHbIC B JIMYHBIX KaOWHETaX
cTyaeHToB DnektpoHHoro yausepcutera KI'DY, URL: http://e.kgeu.ru/

5. OunenuBaHue pe3yjbTAaTOB 00y4YeHUS
OueHuBaHME peE3yJbTaTOB OO0Yy4YEHUs MO JHUCLHUIUIMHE OCYILECTBIAETCS B paMKax
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, MPOBOJUMOTrO 1Mo OamibHO-peiiTuHroBoil cucreme (bPC), u
ITPOMEKYTOUYHON aTTECTALNH.

O0001IeHHbBIE

KpUTEPUH

n IIKajia

OLCHUBAHUA

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIN (I/IHIII/IKaTODa JOCTHIKCHMU A KOMHGTGHHI/II/I) II0 uTOraM OCBOCHH JUCHUITJIMHBI:

[Tnanu- O0001LICHHBIE KPUTEPUH U ILIKAJIA OLICHUBAHUS PE3YJIbTATOB 00Y4ECHUs
pyembIC HEYJIOBIIET- YIOBJIET-
pe3yiib- XOpOLIO OTJIMYHO
BOPUTEIBHO BOPUTEJIBHO
TaThl
oGyueHuUs HE 3aUTEHO 3a4YTEHO
VYpoBeHb  3HaHUH  B|YpoBeHb 3HaHMH B
. MuHUMaITBHO
YpOBEeHb 3HAHWUU HIXKE . o0Beme, o0Beme,
JIONYCTUMBI  yPOBEHb
[TonHoTa |MHHUMANIBHBIX . COOTBETCTBYIOILIEM COOTBETCTBYIOLIEM
. . 3HAaHUWA, HMEET MECTO
3HaHUU |TpeOoBaHMIA, UMEIOT IporpaMmme, HMeEeT [[IporpaMme
MHOT0 HEerpyobIX
MECTO IpyOble OIIHUOKH OLIGOK MECTO HECKOJIBKO|IOArOTOBKH, oe3
HerpyObIX OmMOO0K O1IMO0K
[IponemoHCcTpUpPOBaHBI
[IponemMoHCTpUpPOBaHBI P pHp
[IponemoHCTpUpPOBaHEI BCE OCHOBHBIE YMEHUS,
[Tpu peleHnn BCE OCHOBHBIE YMEHWUS,
OCHOBHBIE YMEHHS, pelIeHbl BCE OCHOBHbBIE
CTaHJapTHBIX 3a7ad He pelIeHbl BCE OCHOBHBIE
pELIEeHbI TUIIOBBIE 3aa4d C OTIEIbHBIMU
Hannune |npoaeMoHCTpUpOBaHBI 3aJjaud  C HEerpyobIMU
. 3ala4yl  C HErpyobIMuU HECYIIECTBEHHBIMU
YMEHHUI |OCHOBHBIE YMEHUS, OIINOKaMH, BBIIOJHEHBI
OLIMOKAaMH, BBITTOJIHEHBI HEZ0YETAMH,
UMEIOT MEeCTO TpyOble BCE 33JaHHS B IOJIHOM
BCE 3aJaHusl, HO HE B BBITIOJTHEHBI BCE
OLINOKHU o0bemMe, HO HEKOTOpbIE
MIOJTHOM 00beMe 3aJaHusl B IIOJHOM
C HeloueTaMu
o0beMe
IIpn pelLeHnu o
Nwmeercs muanmanbsssiii|[IpogemonctprupoBansl |[IpogeMoHCTprpOBaHbI
Hanuuue |cTannapTHbIX 3aaay He
Habop HAaBBIKOB JUIsI|0a30Bble HABBIKM NPH|HABBIKM NpU pEIICHUH
HAaBBIKOB |[[IPOJIEMOHCTPUPOBAHBI
pelIeHrs CTaHJAPTHBIX|pElIeHUH CTaHIapPTHHIX|HECTaHJAPTHBIX 3a/1ady
(Bmanenwue [6a3oBbIC HaBBIKH,
3aJad € HEKOTOphIMH([33aJad € HEKOTOpbIMHU|Oe3 OLIOO0K u
OIBITOM) [MMEIOT MecTO TIpyObie

OIINOKH

HEIo4YEeTaMU

HEIo4YeTaMH

HEJ0YETOB




CdopMHupOBaHHOCTH

= KOMIIETCHITNH
5 CdopMupoBaHHOCTH
S COOTBETCTBYET CdopmupoBaHHOCTH
g o~ KOMIIETCHITHH
8= ., |MUHUMAaTBEHBIM KOMIIETCHIIMH B IIEJIOM
s o = |Komnerenuus B mosHOM MOJIHOCTBIO
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2 8 F |mepe HE o COOTBETCTBYECT
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[Ikana oLleHKH Pe3yIbTaTOB O0YUYESHHUS 110 AUCLUHUTIIHHE:

YpoBeHb chOpMHUPOBAHHOCTH KOMITETCHIIUN

~ % o (MHAMKATOpA TOCTHXKCHUS KOMIIETESHITUHN )
= EE5
= 5 |£25 AllTaHAPOBAHHbIC Bricokuii Cpemnnii | Huxke cpemnero Huskuii
g5 |Z 2 & |pe3ynbraTel 00yueHns
; =g ; [0 TUCUUIINHE II1kana oneHUBaHUS
o = o
=¢ OBJICT- HEYIOBJIET-
=g OTJIMYHO XOpOLIO YA YA
BOPUTEIHHO BOPUTEIHHO
3a4TEHO HE 3a4TEHO
IK-3 | TIK- |3Hare
3HaeT
TIPUHITAITBI
PHHI [Imoxo 3HaeT
3Haer MOCTPOCHUA, He 3HAET
TIPUHIIHAITHI
TIPUHIIAITBI METOJIbI aHATN3a TIPUHITAITBI
MIOCTPOCHHS,
MOCTPOCHUSI, u pacuera, MOCTPOCHUS,
METO/BI aHan3a
METO/Ibl aHaJN3a|COBPEMEHHBIX METOJIbl aHaTN3a
MIPUHIIMIIBI u pacuera,
pacdera,|UCTOYHUKOB pacuera,
MIOCTPOCHHUS, METOIBI COBPEMEHHBIX
COBPEMEHHBIX  [BTOPHUYHOTO COBPEMEHHBIX
aHaiM3a U pacueTa, HUCTOYHUKOB
HUCTOYHUKOB AJICKTPOTTUTAHH HUCTOYHUKOB
COBPEMEHHBIX BTOPUYHOTO
BTOPUYHOTO s, AIEKTPOHHYIO BTOPUYHOTO
HUCTOYHUKOB ANEKTPONUTAHU
IEKTPOTIUTAHA |KOMITOHECHTHYIO ANEKTPOITUTAHH
BTOPUYHOTO s, DIEKTPOHHYIO
1, AIEKTPOHHYIO|0a3y s, JIEKTPOHHYIO
AIEKTPONUTAHHUS, KOMITOHEHTHYIO
KOMIIOHCHTHYIO |[IPUMEHSIEMYIO KOMIIOHCHTHYO
IEKTPOHHYIO 0azy
6azy npu 0azy
KOMIIOHEHTHYIO 0a3y MPUMEHSIEMYIO
MPUMCHSIEMYIO [[IPOHU3BOJICTBE IPUMCHSICMYIO
NPUMCHSIEMYIO  TIpU . npu
npu 171631 (1207 npu
MIPOU3BOJICTBE MIPOU3BOJICTBE
M MIPOU3BOJICTBE  [«CHCTEM B o MIPOU3BOJICTBE
U3JICIINIA  «CHCTEM B . 1763 (7071 M
171631 (107 KOpITyCe» u U3JICIHA
KOpITyCe» u «CUCTEM B
«CUCTEM B(MHKPOCOOPOK, «cucreM B
MHUKpPOCOOpPOK KOpITyce» u
KOpITyCe» u|mpu OTBETE KOPITyCEe» u
MHUKPOCOOPOK,
MHUKpPOCOOpPOK,  [MOXKeT OTyCKaeT MHUKPOCOOPOK,
HE  JIOMYCKAeT|IOMyCTUTh Y JOTTYCKaeT
31 MHOKECTBO
. OInO0K HECKOJIBKO rpyOble OIIMOKHU
MEJIKUX OIHOOK
HEerpyObIX
omuOoK
3HaeT
3Haer theoosamtr ' K{Iizoxo SHACT e 3HAET
TpeOOBaHUS K obopurerito TpeOOBaHMT K eboBaHUA K
ol()bo MJICHUIO R 21(3)0 MJICHHIO
TGXIfOJ'IOFI/I‘{eCK o TEXHOJOTHACCK TGXI—?OJ‘IOFI/I‘ICCK
TpeOoBaHUS K| . AOKYMCHTALNH 55 -
on Jinig: | on
odopmenmio JIOKyMEHTAIu! FOKYMEHTAMHII 1 o eymenTanmu
TEXHOJOTUIECKON Hmy MSTOTOBICHWS |1y zms[y
JOKYMEHTAIluu  JUIS OIBITHOTO WU3TOTOBJICHUS
M3TOTOBJIICHHA  |oGpasiia U3TOTOBJICHHS
U3TOTOBJICHUS OLLLITHOLO - OTIBITHOTO OLILITHOLO
ONBITHOTO  06pasma o6pasia U3 MICTTHN obpasia o6pasa
U3IENUN «CUCTEMA B 1/132 - «encrema Bl 3 nemmi H3§enm71
Kopryce» M «cuerema B Kopnyce6» | «conerema Pl«cncrema B
MHKPOCGOPOK ODIVCey . MHKPOCOOPOK, |y opmycex 1l orveer .
MI/III)< }(1)060 OK o OTPETE fmepocGopor, MI/III)< }(1)060 OK
HE P }IOHpCK':leT N ponycract )IOHpCKaeTp ’
OLINOOK g o MHOAECTBO r 6yBIe OLINOKH
HCCKOILKO MenKHX om6ok | DY
HErpyOBIX

omuboKr




VYmeTb

CpaBHHBATH
BapHaHTHI,
BbIOMpAThH
CTPYKTYpYy
DIIEMEHTHYIO
BTOPUYHBIX
HUCTOYHUKOB
AIEKTPONUTAHMUS,
3aBUCHUMOCTH
ocoOeHHOCTEH
pemaeMon 3a1aumn

u

6a3y

B
oT

JleMoHCTpHUpYyET
yMeHHue
CpPaBHHBATH
BapHaHTHI,
BbIOMpATH
CTPYKTYpY
AIIEMEHTHYIO
0a3y BTOPHUYHBIX
HCTOYHHUKOB
AIEKTPOIUTAHMS,
B 3aBHCHUMOCTHU
OoT ocoOeHHOCTEH
peraeMoi
3a7a4H,
JIOITYCKaeT
OIInOOK

u

HE

JleMoHCcTpHpYyET
YMCHHE
CpaBHUBATh
BapHUaHTHI,
BBEIOMPATH
CTPYKTYpPY
JJIEMEHTHYIO
0a3y BTOPHYHBIX
WCTOYHUKOB
ANEKTPOTTUTAHHUSI,
B 3aBUCUMOCTH
0T 0coOeHHOCTEH
pelaeMoi
3a/1a4w,
JIOITyCKaeT
HECKOJIBKO
MEJIKHUX OIIHOOK

n

LIEJIOM
JEMOHCTPHPYET
yMEeHHUE
CpaBHHBATH
BapUaHTHI,
BBIOMpATh
CTPYKTYpY
AJIEMEHTHYIO
0a3y BTOPHUYHBIX
HCTOYHHUKOB
AIIEKTPONUTAHMS,
B 3aBHCHMOCTHU
OT 0COOEHHOCTEH
permaeMon
3a7a4H,
JIOITYCKaeT
MHOKECTBO
omuoOoK

u

HO

OtcyTcTBYeET
yMeHue
CpaBHUBATh
BapUaHTHI,
BBIOMPATH
CTPYKTYpPY
AJIEMEHTHYIO
0a3y BTOPHYHBIX
UCTOYHHUKOB
AIIEKTPONUTAHUS,
B 3aBUCUMOCTH
0T 0coOeHHOCTEH
pelaeMoi
3ajauu,
JIOITyCKaeT
MHOECTBO
rpyObIX OMIHOOK

n

1[EJIOM
JeMmoHcTpupye T OtcyTcTBYET
JlemoHCTpHpYE T JEMOHCTPHPYET
yMEHHE yMEHHE
yMEHHE YMEHHE
UCITI0JIH30BaTh HCII0JIb30BaTh
HCITI0JIb30BaTh HCIIOJIb30BAaTh
HCIIOJIb30BaTh MOZICITH MOJCITH
MOJICITH MOJCIN
MOJICIIN POEKTUPYEMBI X MIPOEKTUPYEMBI X
MIPOSKTHPYEMBI X MIPOSKTHPYEMBI X
MPOEKTUPYEMBIX cXeM JUIST cXeM JUIST
cxXeM JUIST cXeM JUISt
cxeM JUISt KOMIIBIOTEPHOT O KOMIIBIOTEPHOT O
KOMITBIOTEPHOT O KOMITBIOTEPHOT O
KOMITBFOTEPHOTO MOJICITUPOBAHUS MOJICIIUPOBAHUS
MOJCIIUPOBAHUS MOJICIIUPOBAHUS
MOJICTTUPOBAHUS PEKHMOB PEXKHMOB
PEKUMOB PEKUMOB
PEKUMOB PabOTHI paboTHI, paboTHI,
paboThI, HE paloThI, HO
JOITYCKaeT JOITYCKaeT
JIOITYCKaeT JOITYCKaeT
HECKOJIbKO MHOKECTBO
OIIMOOK MHOKECTBO
MEJKHUX OIIMOOK rpyOBIX OMHOOK
omuoOoK
BmaneTs
YacTtuaao
Brazeer Brnaneer BJIAJICET He BJIAACET
MPAKTUICCKUMH [IPAKTUYECKUMHU |TPAKTHUSCKUMU
MPAKTHICCKHUMH
MPAKTHIECKIUMHU DHEMAMI ,[TPHeMamH u|mpuemMamu u|mpruemMamMu u
prHeMaMu u|"P MPOrPAMMHBIMH  [[IPOTPAMMHBIMHU  |TIPOTPAMMHBIMA
IPOTPaMMHBIMH
POrPaMMHBIMU HPOIYKTAMH 115t OPOAYKTaMU JJIS|IPOIYKTaMH IS |[IPOTYKTaAMH IS
MIPOYKTaMH JUIST gcquKa ,|pacaera u|pacuera u[pacuera u
pacueta ulP MPOEKTUPOBAHH |IPOCKTHPOBAHU |IPOSKTUPOBAHU
MPOEKTUPOBAHU
MIPOEKTUPOBAHUS s  WCTOYHHKOB|S  HMCTOYHHKOB|I  HCTOYHHUKOB
s HMCTOYHHKOB
HCTOYHHUKOB BTOPUYHOTO BTOPUYHOTO BTOPUYHOTO
BTOPUYHOTO
BTOPUYHOTO ANICKTPONUTAHH  [JICKTPOITUTAHH  |3JICKTPOITUTAHU
AJICKTPOTTUTAHH
AIIEKTPOTUTAHUS o, JIOTTYCKaeT s, JIOTTYCKaeT |4, JIOTTYCKaeT
g, HE JIOMyCKaeT
HECKOJILKO MHO>KECTBO MHOKECTBO
omuoOOoK
MEJKUX OMIMOOK [He3HAUUTENBHBI |TPYOBIX OIIHOOK

X OIINOOK




Bnaneer
MPOrpPaMMHBIMH
IPOrpaMMHBIMU MPOAYKTaMHU JIJIst
MPOAYKTaMHU JUIS1 | MOACTMPOBAHUS
MOJCIIUPOBAHUA  U|U aHanm3a
aHaJM3a MpoueccoB B|mpoieccoB B
HCTOYHHUKAX HCTOYHHKAX
BTOPHUYHOI'O BTOPUYHOIO
AJNIEKTPONUTAHUS 3JEKTPONUTAHU
s, HE JIOIyCKaeT
OIITHOOK

Bnaneer
MPOrPaMMHBIMH
IPOAYKTaMH JIJIS
MOJICTTUPOBAHUS
u aHajau3a
MIPOIIECCOB B
HCTOYHHKAX
BTOPUYHOTO
IEKTPOIUTAHH
s, JIOITYCKaeT
HECKOJIBKO
MEJIKHUX OIIHOOK

Yactuuao
BlaAceT
MPOrPaMMHBIMH
MPOAYKTaMH IS
MOJICTTUPOBAHUS U
aHaIM3a
MIPOLIECCOB
HCTOYHUKAX
BTOPUYHOTO
AJICKTPONUTAHH S,
JIOITYCKaeT
MHOKECTBO
HE3HAYUTEIBHEI X
(9111 () S

B

He BJIaJeeT
MPOrPaMMHBIMH
MPOAYKTaMH
TUISL
MO/JICIIUPOBAHUS
" aHamM3a
MIPOIIECCOB B
HUCTOYHUKAX
BTOPUYHOTO
ANEKTPONUTAHH
s,  JOITyCcKaeT
MHOKECTBO
rpyOBIX OIHUOOK

OneHouHblE MaTEpUANbl I IIPOBENCHMS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U
IPOMEXKYTOUYHOM aTTecTaluu npuBeaeHsl B [Ipuiioxkennn k padbodeil mporpaMme TUCHUIUINHBI.
[lonHbI KOMIUIEKT 3aJaHUid M MaTepHaioB, HEOOXOAMMBIX IUIsl OLICHHUBAHUS PE3yJIbTaTOB
oOy4eHHMs 10 JUCUUIUIMHE, XpaHUTCS Ha Kadeape-pa3padoTiyuke B OyMaKHOM U 3JIEKTPOHHOM

BH/IE.
6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 0OecnieuyeHne JUCHUTINHbI
6.1. YueOHO-MeTOAMUYECKOE ODecneueHne
OCHOBH&H JIUTCpATYpPa
Bun usnanus Aspec Kon-so
Ne Haunme- (yuebnuk, |Mecto uznanus,| ILox b OK3CMILIAPOB B
ABTOpP(BI) JICKTPOHHOIO | ..o
/11 HOBaHHeE yaeOHoe M371aTeIbCTBO | M3JaHUS ccvpea HOJIMOTCKE
nocobwue, 1p.) peeyp KI'3Y
IIpoexTupos
aHue
HCTOYHHUKOB M.: U3a-BO
[Taxnos B. €OHUK IS
1 AIIEKTPONUTA i s MI'TY um. H. | 2005 60
A. BY30B
HUSA 3. baymana
AIEKTPOHHOU
anmaparypsl
Hcrounuku
[IUTAHUS.
bpa epeBOJHOE Kues: MK-
1 payH Pacuer u PEBOA 2007 10
Maptn H3aHUE IIpecc
KOHCTPYHPOB
aHue
JlommosIHUTEIEHAS JIUTEPATYPA
Bun u3nanus Asbec Kor-Bo
Ne |y (&) Hanme- (yaebnuk, |Mecto u3nanus,| Lox 3H€KTHEHHOFO OK3CMILIAPOB B
/1 P HOBaHUE yueOHOe U3J1aTEeIbCTBO | U3JaHU e(I:) ca Oubmorexe
nocobue, ap.) peeyp KI'DY




http://www.stu
OcHOBBI )
[TonkoB  O.[ mpeobpazosa ebHoe M.: dentlibrary.ru/
1| | PP S ne | M3narembcxuii | 2017 | book/ISBNS7
' nom MBOU 85383011638.
TEXHUKHU
html
500 cxem nst
ATHOMIOGHT MIPOU3BOJICTBECH
CembsiH p . HO- CII6.: Hayka u 5
2 eJICH. 2007
A.IL MPaKTUYECKOE Texnuka
Hctounnku
U3/IaHKe
MUTAHUS
Hctounnku
UTAHUS.
I'otTu6 HNuBepTopsl, )
UM KOHBEPTOPHI, [ MEPEBOJIHOE M.:
3 e . - ’ I[TOCTMAPK | 2002 31
Jly>)kaHCKUH |THHEHHBIC W U3JIaHHe
ET
C.A. HUMITYJIbCHBIE
CTaOMIIN3aTO
poI
6.2.1. DJIEKTPOHHBIE U HUHTEPHET-PECYPCHI
No
i HanmeHoBaHME 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Cchbuika
https://webench.ti.com/power-
1 |Pecypc Ui IpOSKTHPOBAHUS UMITYJILCHBIX OJIOKOB IMUTAHHS .
designer/
6.2.2. IlpodeccuonanbHbie 6a3bl JAHHBIX
Ne
. HaunmeHnoBaHMe podecCHOHAIbHBIX 0a3 TaHHBIX Anpec Pexwum nocryna
1 [Poccuiickas HarmoHanpHas OUOIHOTEKA http://nlr.ru/ http://nlr.ru/
Hayunas AIIEKTPOHHAS oubinmoreka AT el
2 cLIBRARY RU http://elibrary.ru http://elibrary.ru
3 |Texuuueckas 6ubnmHMOTEKA http://techlibrary.ru lijl'jtp://techllbrary.
6.2.3. UndhopMalimoHHO-CITPABOYHBIE CUCTEMBbI
Ne | HaummenoBanue nHGOPMAIIMOHHO-CIIPABOYHBIX
Anpec Pexxum noctyna
/T CHCTEM
1 |«KoHCyabTaHT IITIOCH http://www.consultant.ru/ ngﬁélz\lj\;ww'consu

6.2.4. JIMeH3MOHHOE ¥ CBOOOJHO DACIPOCTPAHIEMOE MOPOTrPAMMHOE OOECIIEUEHUE
TTACIATUTAHBI

PexBU3UTHI
Ne HanmenoBanue nporpaMMHOTo
Onucanue MOJTBEPIKTAFO X
n/m obecnieyeHus
JIOKYMCHTOB




3A0 "CodrJlaitaTpeiin"
. [lonb3oBarensckas  onepanuoHHasA(Ne2011.25486 oT
Windows 7 Ilpodeccuonansnuas (Pro) cHCTeMa 78 11.2011 Hencki
npaBo. beccpoyno
Ilaker mporpamMMHOro obecrnedyeHus " . -
NI Academic Site License — Multisim|ms rpaduuecKkoro 340 "CodrllaiiuTpeiin
: .. Ne2013.39442 Hewnckn.
Teaching Only (Smaii) POTrPaMMHUPOBAHHSI u
npaBo. beccpouno
MPOEKTUPOBAHHUS
[lakeT mpOrpaMMHBIX THPOJIYKTOB 340 "CogrJlaituTpeiin

Office Standard 2007 Russian OLP NL

comepxammuii B cebe HeoOXOoauMbIe

Ne21/2010 ot 04.05.2010

AcademicEdition+ Hewnckor. paBo.
o(ucHBIE IPOTPaMMBI
beccpouno
CBobonHas JUEH3US
Cucrema rnorcka HHGOpPMAIIUU B CETH
bpayzep Chrome Hewuck. MpaBo.
WHTEPHET
beccpouno
IO nns »ddextuBHOrO OHMANH-|CBOOOHAS JIULIEH3US
LMS Moodle B3aMMOJICHCTBUS mpenojaBatens u|Hewnckir. PaBo.
CTy/IeHTa Beccpouno




7. MaTepuaJIbHO-TEXHHUYECKOE o0ecnevyeHne U CIUIINHBI

/o

Bun yuebnoi paboThl

HaunmMeHoBaHue CrieMaIbHBIX
nomenteHnni u nomemenuii pust CPC

OCHaIIIEHHOCTD CIIEMUAIBHBIX
nomerenni u nomemenuii gt CPC

JlabGopaTopHbie
3aHSITHS

VYuebnas maboparopusi «JlaGoparopus
OCHOB DJICKTPOHHKI

20 mocamoYHBIX MECT, ociuuiorpad,
BOJIBTMETP YHUBEPCAIbHBIN, T€HEPATOP
CUTHAJIOB HU3KOYACTOTHBIM, J1a0.CTEH]
JUTSE I3Mep. cUrHAIOB ¢ natunko SCXI
(2 IIT), nudpoBoi IIBETHOU
ocumutorpad OWON  (2mr),
nabopatopubiii  creHny OC-5(2 ),
y4eOHBIN CTEH]]
"JIByX.Mars.mpeoOpa3oBares",
naboparopHsbIi creH (3 mT)

[IpakTuyeckne
3aHATHUSA

YyeOHast aynutopus [Uisi MPOBEACHUS
MPAaKTUYECKUX 3aHITUI

30 nmocaso4YHbIX MECT JOCKA AEPEBSHHAsS
pacmaiiHas; mepeHocHOe 000pyAOBaHUE
- IIPOEKTOP MYJIbTUMEAUNHBIN ; 3KpaH
nepeHocHol; ¢otokomopumerp KDK
-3-01(2 mT); y4eOHO-METOIUUCCKUI
creHa(5 mT); nabopaTOpPHBIN CTEH.
KC-11 (3 )

CamocrosTenbHas
paborta

YuranbHbIH 321 OMOIMOTEKH

KommnbroTepHslii Kjlacc C BBIXOJIOM B
HNuTepuer

IIPOEKTOpP, IEPEHOCHON JKpaH, TOHKHE
KJIMEHTHI (13 mIT.), KOMIbIOTEpHI (5 IT.)

MoHOO0K (30
BU/JICHAOTIOICHUS
MPOEKTOP, IKpaH

IIT.), cucrema
(6 Bumeoxkamep),

IIpakTrnueckue
3aHATUSA

VYyebHast ayautopusi Uisi TPOBEACHUS
MPAaKTUYECKUX 3aHIATUI

30 1mocamoYyHBIX  MECT,
JIEpeBsSIHHAs ~ paclaiiHasi, TeJIeBU30p
MJIa3MEHHBIN HaCTEH., yuebHo-
METOIUYECKHil cTeHa (51T), yueOHbIH
cTeHn (2 wT), J1abOpaTOPHBIA CTEH]
KC-11(3 mr), kamepa IP

JOCKa

IIpakTrnueckue
3aHATUSA

VYyebHas ayautopusi Uisi TPOBEICHHS
MPAaKTUYECKUX 3aHIATUI

30 mocagoYHBIX  MECT, JIOCKa
JICpeBSIHHAST ~ paclaliHas, TeJIEBU30p,
yueOHbIe CTeH/IbI CTallHOHApHBIE (4 1IT),
CTeH/bl TepeHocHble (7 IIT), CTEeHAbI
yueOHas TeXHUKa (2 1mT)

JIeKITNOHHEBIE 3aHATHS

VYuebHast aymutopusi ISl TPOBEICHHS
3aHATHI JICKUMOHHOTO THIIA

90 OCa0YHBIX
ayaUTOpHAs

MECT, JOCKa

DK3amMeH

KoHTakTHBIE Yackl BO
BpEMsl aTTECTALNU

VYuebHas aymutopusi UIsl TPOBEICHHS
MIPOMEKYTOUHOM aTTECTALNU

30 mocagO4YHBIX MECT 1O0CKA IEPEBSHHAS
pacrarisas; nepeHocHoe 000py1oBaHNe
- POEKTOP MYJIbTUMEAUNHBIN ; 3KpaH
nepeHocHoit; (otokonopumerp KOK
-3-01(2 mT); y4eOHO-METOMMYSCKUN
cTeHa(5 1wT); 1a0OpaTOpHBIA CTEH]
KC-11 (3 )




KonTpons
CaMOCTOSATEJIbHOMU
paboTHI U MHAs
KOHTaKTHasi pabota

VYyebnas ayautopusi Uisi TPOBEICHUS
IPYIIOBBIX u VHJMBUIYaJIbHBIX
KOHCYJIbTAIIMI, TEKYILIETO KOHTPOJIS

30 mocamo4YHBIX MECT,IEPCOHATBHBIN

KOMIIBIOTED (16 IT. ),
KOMMYTallMOHHBIN mkag e
YCWIHNTENIA-MUKIIEpA C  YCTAHOBKOM

Bennec ; morono4yHoe KpersieHUe IS
MPOEKTOpa, HMHTEPAKTUBHAS  JIOCKA;
OPOEKTOp, TMOAKIYEHHE K  CeTU
"UutepHet", AOCTYHn B 3JIEKTPOHHYIO
nH()OpPMaAITMOHHO-00Pa30BaATEIHHYIO
cnenv

Koncynbranum

VYyebnas ayautopusi Uisi TPOBEICHUS
WHIUBUYAIbHBIX KOHCYJIbTAIIUNA

30 mocamo4yHBIX  MECT, JIOCKa
JCpeBSHHAs ~ paclaliHas, TeJICBU30pD
TJTa3MEHHBIH HACTEH., yaeOHo-

METOJMYECKUN CcTeHn (51T), ydeOHBIH
cTeHa (2 1wT), J1abOpaTOpPHBIA CTEH]
KC-11(3 mr), xamepa IP




8. OcoOenHocTH opraHm3anuu 00pa30BATEJbHOH [AeATEIbLHOCTH /Jf JHI C
OrPpAHNYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U HHBAJIU/IOB

Jluma ¢ OrpaHMYE€HHBIMH BO3MOXHOCTSMHU 3710poBbsi (OB3) W uHBaMMIBI HUMEIOT
BO3MOXHOCTh OECIPENSATCTBEHHO MEPEMEIIAThCA U3 OAHOTO yueOHO-1a00paTOPHOTO KopIiyca B
APYTOH, OTHATHCS HA BCE ATAXH Y4EeOHO-I1a00paTOPHBIX KOPITYCOB, 3aHUMATHCS B YUEOHBIX U
MHBIX TIOMEHICHUSIX C YYETOM OCOOCHHOCTEW MCHUXO(DU3MUECKOTO PA3BUTHUS M COCTOSHUS
310pPOBBSI.

s oOyuenus imun ¢ OB3 u MHBaNUA0B, UMEIOIINX HAPYIIEHHUS OTIOPHO- IBUTATEILHOTO
amnmapara, 0OecreueHbl YCIOBUSL OECIPENATCTBEHHOTO JOCTyIa BO BCE YU€OHbIC TTOMEIICHHS.
HNudopmanius o crienuaibHBIX YCIOBHUIX, CO3MaHHBIX i oOyuatoniuxca ¢ OB3 u nuHBanuaos,
pa3melnieHa Ha caiite yHuBepcutera Www//Kgeu.ru. Vimeercss BO3MOXHOCTh OKa3aHHUs
TEXHUYECKOM  TOMOIIM  AaCCUCTEHTOM, a TakXkKe YCIyr  CypJONEpeBOJYMKOB U
TU(]IIOCYpIOTIEPEBOTIMKOB.

Jns ananrtanuy K BocnpusaTuio auiamu ¢ OB3 U nHBamuaaMu ¢ HapyIIEHHBIM CIIyXOM
CIPaBOYHOI0, y4eOHOT0 MaTepuaa Mo JUCHUIUIMHE 00eCIeUNBAIOTCS CAEAYIOIIUE YCIOBHUS:

- IS JIy4IIEed OPUEHTALMY B Ay JUTOPUH, TPUMEHSIOTCS CUTHAJBI ONIOBEIIECHMS O HayaJle
Y KOHLIE 3aHATHS (CIIOBO «3BOHOK) IMUILETCS HA JOCKE);

- BHUMaHHE CJIa00CIbIIIaNiero 00yJyarerocs MpuBIeKaeTcsl MeJaroroM xectom (Ha
IJIEY0 KIAJETCs pyKa, OCYLIECTBISETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ 00y4arolmuMCcs, eJarorn4eckuii pabOTHUK CMOTPUT Ha HETO, TOBOPUT
SCHO, KOPOTKMUMHU NPEIJIOKEHUSIMH, 00eCIIeurBasi BO3MOXHOCTb YTE€HHUS 10 TyOam.

KoMnieHcanust 3aTpyIHEHHIA pe4eBOro M MHTEIUIEKTYaIbHOTO PAa3BUTHS CIAa00CITBIIIAITIX
0Oy4Jaronuxcst MPOBOJUTCS ITyTEM:

- HCIIOJIb30BAaHUS CXEM, JHarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MHPE3CHTAUUN C
TUIEPCChIIIKaMU, KOMMEHTUPYIOIMMU OT/IEIbHbIE KOMIIOHEHThI U300paKeHMs,;

- PEryJISIpHOTO NMPUMEHEHUs YNpaXHEHUH Ha rpaduyeckoe BBIACIECHUE CYIECTBEHHBIX
IIPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecrieueHus] BO3MOKHOCTH I 00Yy4aroIIerocs MoJIy4uTh apeCHY0 KOHCYIbTALUIO
0 3JIEKTPOHHOMU MOYTE M0 Mepe HEOOXOIUMOCTH.

Jns agantanuu k BocnpusaTuio auuamu ¢ OB3 1 mHBanuaamu ¢ HApyHmIEHUAMH 3PEHUS
CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTENILCKOTO Martepuana, IPEeTyCMOTPEHHOTO
o0pa3zoBaTeIbHON MPOTPaMMO MO BHIOPAaHHOMY HaIlpaBJie-HUIO MTOJATOTOBKH, 00€CTICUMBAIOTCS
CJIEIYIOILIUE YCIIOBUSA:

- BeJeTcs ajanTtanus OoQUUUAIBHOTO caiTa B ceTh MHTEpHET C ydyeToM OCOOBIX
MOTPEOHOCTE WHBATUIOB MO 3pPEHUI0, OOECNEeYMBACTCA HAIWYUE KPYyHNHOIIPU(TOBON
CIpaBOYHOM MH(GOPMAILIMHU O PACITMCAHUU YUEOHBIX 3aHSTHIA;

- IeIaroru4ecKuii paboTHUK, €ro coOeceqHUK (MPpU HEOOXOMMOCTH ), PUCYTCTBYIOITHE
Ha 3aHATHH, MPEACTABIAIOTCA 00YUYAIOLUMCS, IIPU ITOM KaXKJIbIil pa3 Ha3bIBA€TCS TOT, K KOMY
MeJarorn4eckuii paboTHUK oOparaeTcs;

- JIeWCTBUS, KECThl, MEpPEeMEUICHHUs] Melarornueckoro paboOTHUKAa KOPOTKO U SCHO
KOMMEHTHPYIOTCS;

- medatHas WHQOpPMAIUA TPEAOCTABISICTCS KPYMHBIM Tmpudrom (0T 18 MyHKTOB),
TOTaJIbHO 03BYYMBAETCS;

- obecnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEUIEHHOCTH MOMEIIECHUMH;

- MPEIOCTABIISIETCS BO3MOXHOCTh MCIOJIb30BATh KOMIIBIOTEPHl BO BpEMsl 3aHATUN U
MPaBO 3aMucy 00bSICHEHUM Ha TUKTO(MOH (TI0 JKEJTaHUIO0 00yJarOITUXCs).

®dopMa poBeIeHHsI TEKYIENH U TPOMEKYTOUYHOM aTTecTaluu sl OOy4arouXcs ¢



OB3 u WHBaIMAOB ONpEaeNsIeTCs MeJarornieckuM pabOTHUKOM B COOTBETCTBHH C YYEOHBIM
mwianoM. Ilpu Heobxomumoctn oOyuatomemycs ¢ OB3, wuHBammay ¢ yderoM HX
UHIMBUYAJIHBIX  NCUXO(U3UUYECKHX OCOOCHHOCTEH  JaeTcs  BO3MOXHOCTb  IPOWTH
IPOMEXYTOUHYIO aTTECTALMIO YCTHO, MMCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIBIOTEpE, B
(dopMe TecTUPOBaHUS U T.II., TUOO MPEAOCTABISIETCS JTONOJHUTEIBHOE BPEMS JUIsl IOATOTOBKU
OTBETA.



9. MeToanyeckue peKOMeHIANNH ISl PenojaBaTesiei o OpraHu3anu BOCIUTA-
TeJbHON PadoThI C 00Y4AIOIMMHUCSE

HpI/I pealin3allii AUCHUINIMHBI IIPCTIOAaBaATC/Ib MOKCT HMCIIOJIB30BATh CJIICAYIOIIUC
MCTOIbI BOCHHUTATEIIBHOM pa60TBII

- MeTOoJibl (POPMHUPOBAHUS CO3HAHMSI JIMYHOCTH (Oecena, AUCHyYT, BHYIICHUE, HH-
CTPYKTa, KOHTPOJIb, O0BSICHEHHE, TPUMEP, CAMOKOHTPOJIb, PACCKA3, COBET, yOEKIeHUE
¥ 1p.);

- METOJIbl OpTaHU3aIMH JACATEIHPHOCTA W (OPMHUPOBAHUS OIBITA MTOBEJACHUS (3a-
naHue, OOMECTBEHHOE MHEHHUE, TeJJaroruaeckoe TpeOoBaHue, OPyUCHHE, TPUYICHHE,
CO37aHUE BOCTIUTHIBAIOIINX CUTYAIlui, TPCHHUHT, YIIPaXXHEHUE, U JIp.);

- METOJIbl MOTHBAIIMU JIEITEIILHOCTH U MOBEACHUs (000peHre, MOOMpPEHUe COo-
IIMAJTFHON aKTUBHOCTH, TTOPHIIAHKUE, CO3JaHUE CUTYaAllUld ycriexa, CO3AaHue CHUTyaIlui
JUTSI SMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUHN, COPEBHOBAHHE U JIP.)

[Ipu peanuzanuu TUCHUILIUHBI MPENOAaBaTENb JOJKEH YUUTHIBATH CIIECIYIOIINE
HaIpaBJICHUS] BOCITUTATEIBLHON e TEIbHOCTH:

I'pasicoanckoe u nampuomuyeckoe gocnumarue:

- hopMHpOBaHUE Y OOYYAIOIIMXCS IEIOCTHOIO MUPOBO33PEHHSI, POCCUICKON UIeH-
TUYHOCTH, YBaKEHHSI K CBOEH CeMbe, OOIIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMbE U 0OIIIe-
CTBE JYyXOBHO-HPABCTBEHHBIM M COIMOKYJIHTYPHBIM IIEHHOCTSIM, K HAIIMOHAIBHOMY, KYJb-
TYPHOMY U MCTOPHUYECKOMY HACIEANIO, ((POPMUPOBAHUE CTPEMJICHHUSI K €r0 COXPAHEHUIO U
Pa3BUTHIO;

- (hopMuUpOBaHUE Y 00YYAIOIIUXCS AKTUBHOM IPayKIaHCKOM MO3UIIMK, OCHOBAaHHOM Ha
TPAJWIIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSX POCCHICKOTO 0OOIIe-
CTBA, JUIS TIOBBIIIICHHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BLIBATH CBOM KOHCTUTYITHOHHBIC
npaBa U 00SI3aHHOCTH;

- pa3BUTHE MPABOBOW WM TOJUTHYECKOW KYJIBTYPhI OOYYAIOIIMXCS, PACHIUPCHHE
KOHCTPYKTHUBHOTO YYacTHs B IPUHATUN PEIICHUH, 3aTparuBaronuX UX MpaBa U HHTEpe-
Chl, B TOM YHCJI€ B Pa3IMUHBIX (popMax camMoOpraHu3aliiy, caMOyIpaBleHUs, 00IIe-
CTBEHHO-3HAYUMOM J1€ITeIbHOCTH;

- bopMHUpOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIONINUX MPOTUBOCTOSTH IKCTPEMU3MY, KCEHODOOUH, TUCKPUMHUHAIIMN TIO COIIU-
IbHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM TMPHU3HAKAM, MEKITHHYECKON U
MEXKOH(EeCCHOHATBLHON HETEPIUMOCTH, IPYTUM HETATUBHBIM COITUATBHBIM SBICHUSIM.

Jlyxoeno-upascmeenrnoe socnumanue:

- BOCIIUTaHUE YYBCTBA JOCTOWHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH, YBaXKe-
HUS K POJAMUTEIISM, YIUTEIISM, JTIOIIM CTaPIIEeTO MOKOJCHUS;

- bopMHpOBaHNUE TIPUHITUTIOB KOJUICKTUBU3MA M COJIMJAAPHOCTH, TyXa MHJIOCEP-
TS M COCTPAJIaHMs, TIPUBBIUKH 3a00TUTHCS O JTFOIAX, HAXOJSANIUXCS B TPYIHOH KH3-
HEHHOW CUTYalluH;

- opMUpOBaHKE COTUAAPHOCTH U YYBCTBA COIMAIBHONW OTBETCTBEHHOCTH TIO OT-
HOIIICHHIO K JIIOJISIM C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 37I0POBBS, TIPEOJIOJICHUE TICH-
XOJIOTUYECKHUX OaphepOB MO OTHOMIICHUIO K JIIOJISIM C OTPAHUYEHHBIMEI BO3MOXXHOCTSIMH,

- opMHUpPOBAHKE AIMOIMOHATHHO HACKHIIIEHHOTO W JYXOBHO BO3BBLIIIEHHOTO OTHO-
IIEHUs K MUPY, CHOCOOHOCTH ¥ YMEHHS TIEpeIaBaTh APYTUM CBOM 3CTETUUECKUH OTIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:



- popMUpPOBaHNE YBKEHUS K KYJTYPHBIM IIEHHOCTSIM DPOIHOTO Topoja, Kpas,
CTpaHBI;

- opMUpPOBaHKE ICTETUYECKON KApTUHBI MUPA;

- IOBBINICHNE TI03HABATEIEHON aKTUBHOCTH O0YYaOIINXCSl.

Hayuno-obpazosamenvroe éocnumanue:

- popmMupoBaHre y 00yJarOIUXCS HAYTYHOTO MUPOBO33PEHUS;

- popMUpPOBaHUE YMEHUS MTOJTy4aTh 3HAHUS;

- popMUpOBaHUE HABBIKOB aHANIN3a M CUHTE3a WH(OPMAIINK, B TOM YHCIIE B TIPO-
beccruoHaIbHOM 00J1aCTH.

IIpogeccuonanvro-mpyoogoe socnumanue:

- hopMupoBaHUE JOOPOCOBECTHOT'O, OTBETCTBEHHOTO ¥ TBOPUYECKOT'O OTHOIICHHUS
K pa3HbIM BHJIaM TPYAOBOH JIeATEIHHOCTH;

- popMUPOBAaHNE HABBIKOB BBICOKOW pabOTOCIIOCOOHOCTH M CaMOOpraHU3allvy,
YMEHHE JCHCTBOBATH CaMOCTOSITEIILHO, MOOMIM30BaTh HEOOXOIUMBIC PECypChl, Ipa-
BUJIBHO OIICHHBAS CMBICT Y TIOCJICAICTBHS CBOUX JICHCTBUH;

DKonoeuyeckoe socnumarue:

- popMUpOBaHUE IKOJIOTHIECKOMN KYJIbTYpPbl, OEPEKHOTO OTHOLIEHUS K POJTHON
3eMJie, IKOJIOTHYECKON KapTHUHBI MUPA, Pa3BUTHE CTPEMIICHUS Oepedb U OXPaHSTh MPHU-

pony;



3.1. CTtpykTypa AMCUMILUIAHBI 1J151 32049HOH (pOpPMBI 00yUYeHusI

N Bcero Kypc
Bunx yuebnoit paboThl 4ACOB
5
OBLIAA TPYAOEMKOCTD IUCHUIIJIMHBI 216 216
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA
C ITIPEIIOAABATEIJIEM, 27 27
B TOM YHUCJIC:
Jlexumonnele 3ansTus (JIek) 6 6
Jlaboparopusie 3ansaTus (J1ad) 12 12
[Ipaktrueckue 3ausatus (I1p) 4 4
KonTponb camocTosTenbHON pabOThl M MHAsE KOHTaKTHAs 4 4
pabora (KCP)*
KonrakTabie yacel Bo Bpems arrectanun (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA
181 181
(CPC):
[ToaroroBka Kk MpoOMEKyTOYHOU aTTecTalluu B (hopMme: 3 8
(PK3aMeH) _
OOPMA TTPOMEXYTOYHOUATTECTAILIMU ) €)%




JIucr perucrpanum usMeHeHH i

JlomonHeHuss U U3MEHEHHsI B paboueld mporpamme aucuumuiuabl ¢ 2021/2022
y4eOHOTO0 ToJ1a

B nporpamMmmy BHOCSITCS CeAYIOIINE U3MEHEHUS:

1. PII/] nonosinena pasnenom 9 «Meroanuecknue peKOMEHIAMU ISl TPETo1aBaTe-
Jie TI0 OpraHu3allii BOCIIUTATEIbHON paboThl ¢ oOyuarommumucs» (ctp. 24 - 25 ).

[Iporpamma onobpena Ha 3aceganuu kadeaposi—pazpadborunka «15» urons 2021 r., mpo-
TokoJa Ne 15 3aB. kadenpoit A.B. 'onennmes-Kyty3os

[TporpamMma o106peHa METOAMYECKUM COBETOM MHCTUTYyTa MDD
«22» nrons 2021 r., npotokois Ne 11.

3am. gupekropa no Y MP

ITloonuce, oama

CorJiacoBaHo:

PykoBoaurens OIIOIT

Tloonuce, oama



Ipunooicenue k paboueti npocpamme

OUCYUNTUHDL
e MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHMNS POCCUNCKON OEJEPAILINI
HTJ] DenepalibHOE TOCYIAPCTBEHHOE 0I0/1:KeTHOE 00pPa30oBaTelbHOe
S yupesk/ieHue Bbiciiero oopa3oBaHusi
K3y «KA3AHCKHNH I'OCYJAPCTBEHHBIN SHEPTETUYECKHWII YHUBEPCUTET»
(PT'BOY BO «KI'DY»)

OHNEHOYHBIE MATEPHUAJIBI
o AMCIHUIIJINHE
Pacder u mpoeKTHPOBaHNE UCTOYHUKOB BTOPUIHOTO SJICKTPOITUTAHUS

Hamnpasnenue noarotopku 11.03.04 DnekTpoHuKa 1 HAHORJIEKTPOHHUKA

Hamnpasnennocts (npoduis) 11.03.04 [TpombiiieHHas SIEKTPOHUKA

KBanudukanus OakamnaBp

r. Kazans, 2020



OrneHouHple MaTepuaibl MO IUCHUTIIMHE «PacueT W MpoeKTHpOBaHWE WCTOYHHKOB
BTOPUYHOTO O3JIEKTPONHUTAHUS» - KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTepHUajoB,
npeAHa3HAYCHHBIX JJIS OIEHUBAHUS PE3ylhTaTOB OOYyYEHHs HAa COOTBETCTBUE HWHIUKATOpPaM
JMOCTHKEHUS KOMIICTEHIIUU(1):

[1K-3 CriocoOeH BBITIOIHATH pacyeT U MPOCKTUPOBAHKE AJICKTPOHHBIX MPHUOOPOB, CXEM H
YCTPOMUCTB Pa3IMYHOTO (PYHKIIMOHAJIBHOTO HA3HAYEHUSI B COOTBETCTBUM C TEXHUYECKUM
3a/TaHUEM C HCII0JIb30BAHHEM CPEJICTB AaBTOMATH3AIIMHU MPOSKTUPOBAHUS

OnennBanne pe3yJbTaTOB OOyYEHHUS 1O AWCIUIUIMHE OCYIIECTBIISETCS B paMKax
TEKYIIEero KOHTPOJIS YCIIEBAaEMOCTH, IPOBOIUMOTO 110 OauibHO-peiTuHroBoi cucreme (bPC), u
IPOMEKYTOYHOM aTTeCTAINH.

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH OOCCIIEUMBAET OIlEHHBaHUE IMpoliecca 00ydeHHUs 10
nucuuruinee. [Ipu TexyieM KOHTpoJe yCIIEBaeMOCTH HCIIONIB3YIOTCS CIASAYIOIIUE OIEHOYHBIC
CpeACTBa: TECT, OTUET IO JabopaTopHOM padoTe, MpaKTUYECKOE 3aJaHue, MPOMEKYTOUHAs
aTTecTaIus.

[IpomexxyTouHass arTecTaliisi WMEET IIeJbI0 OINPEACIUTh YPOBEHBb JTOCTHKCHUS
3aIVIAaHUPOBAHHBIX pE3yJIbTaTOB OOy4YeHHs 10 Juciuiuimae 3a 8 cemectp. Dopma
MIPOMEKYTOUYHOM aTTECTAITUH SK3aMEH.

OrneHoYHBIE MaTepHaIbl BKIIOYAIOT 3aJaHUS I TPOBEACHUS TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH U MPOMEKYTOTHOU aTTECTAIIMH 00 yJAFOIINXCS, pa3pad0TaHHBIC B COOTBETCTBUH C
paboueii mporpaMMoOi TUCIIUTUIAHEI.
1.TexHosrornyeckas Kapra

Cemectp 8
YpoBeHb OCBOCHUS AUCIUIUIMHBI, OaJITbI
Kon
Howmep Hanmeno-
WHJMKATOpa | HEYJOB-HO | YAOB-HO | XOPOIIO OTJIIMYHO
pasnena/ BaHUeE
Bupg CPC JTOCTHKEHUS
TEMBI JIHC- OIICHOYHOT'O HE 3a4TCHO 3aUTEHO
KOMTICTCHITH
IIUTUTHHBI CpeacTBa - } HIDKE } }
" HU3KUI cpenHuit BBICOKHIA
CpEIHETO
Texynui KOHTPOIIb YCIIEBAEMOCTH
HccnenoBanue
1 CIUIAKHABAIOIINAX OJIP [1IK-3.1 MeHee 3 3-4 4-5 5-5
(bHIIBTPOB
1 |ccaenopanne OJIP MK-31 | wenee3 | 3-4 4-5 5-5
BBINIPSIMUTEICH
[IpoexkTupoBanue
2 JUHEWHOTO OJIoKa I13 IK-3.1 MeHee 3 3-3 3-4 4-5
TUTaHUS
p  lumeiinbie Guoku) o, MK-31 | wemee2 | 2-3 3-4 4-5
TTATAHUS
HccnenoBanue
2 CTabUIM3aTOPOB OJIP IK-3.1 MeHee 3 3-4 4-5 5-5
HaPSDKCHUS
[IpoexktupoBanme
3 |MHBCPTHPYIOWETO | gyp IK-3.1 menee 3 3-4 4-5 5-5
" Sepic
npeoOpasoBareiei
[IpoexkTupoBanmue
3 IIOHIDKAIOIIIETO OJIP IIK-3.1 MeHee 3 3-4 4-5 5-5
npeodpa3oBaTes




[IpoekTupoBanue

4 MyLI-TTyJT OJIP IK-3.1 MeHee 3 3-4 4-4 5-5
Ipeoopa3oBaTelIst
[IpoekTupoBanue

4 OJTHOTAKTHOT'O OJIP T1IK-3.1 MeHee 3 3-4 4-5 5-5
npeoOpasoBareis
[IpoexkTupoBanme

4 UMIIYJIbCHOTO I13 IK-3.1 MeHee 3 3-3 4-4 4-5
0JIOKA NUTAHUS

5 [Hmmymechere Tecr MK-31 | wenee? 3-3 3-4 4-5
OJIOKU NIUTAHUS

5  |lIpockTHpoBamme | yp MK-31 | wmenee3 3-4 4-4 4-5
aktusHOoro KKM

I e A K3 MK-31 | memee20 | 20-25 | 25-30 | 30-40
arrecrauus

Bcero 6ajuioB 0-54 55-69 70-84 85-100

2. IlepevyeHb OLIEHOYHBIX CPE/ICTB
Kparkas xapakTepucTHKa OLIEHOYHBIX CPEJICTB, UCHIOJIb3YEMBIX MPU TEKYLIEM KOHTPOJIE
yCIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTAI[MN 00YJarOIIETrocs Mo AUCITUTUIMHE:

HaunmenoBaunue
OLIEHOYHOT'0 Kpartkas xapaktepucTuka olieHOYHOTO CPEICTBA OrnieHOYHBIE MaTEPHAIIBI
CpeACTBa
Cucrema CTaHAAPTU3UPOBAHHBIX 3aJIaHUM, IMO3BOJISAIOIIAS
N KoMIiekT TecTOBBIX
Tect (TecT) ABTOMATU3UPOBATH MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUHN U —
YMEHUN 00yYaroIerocs.
o Ilepeuens 3aganuii u
Brinonnenue nabopaTopHOH paboTHI, o0OpaboTka P A
OTtuer o N o BOIIPOCOB JIJIS 3aIIUTHI
pe3ylbTaTOB  MCHBITAHUM, W3MEPEHHUH, HSKCIEPUMEHTA.

naboparopHoit pabote
(OJIP)

Odopmienue otdera, 3amuTa pe3yyibTaToB J1aOOPATOPHOI
paboTHI 1O OTYETY.

nabopaTopHOH pabOTHI,
nepeyeHb TpeOoBaHUM K
OTYETY

CpencTBO OLEHKM YMEHHUS TPUMEHATh IOJyYCHHbIE
TEOpPEeTUYECKHE 3HAHUS B MPAKTUYECKOM cUTyaluu. 3a1aHue
[IpakTHueckoe . Kommutekt 3ama4 u
HaIpaBJICHO Ha OLEHUBAHWE KOMIIETEHINH 110 TUCIUTUINHE, .
3amanue (I13) 3a7aHui
COJCPKHUT YETKYI0 HHCTPYKLHIO IO BBIIOJHEHUIO WU
AITOPUTM JICHCTBHMN.
.. [ Bopocs! 11t TOATOTOBKH
[TpomesxyTouHas KommiiekT BOMpocoB M 3ajgad i CAaYM NMPOMEXYTOUHOMH

arrectarus (Ok3)

aTTecTauuu B popme 3K3aMeHa.

K DK3aMEHY.
3ajaun s perieHusI.

3. OnleHOYHbIE MATEPHUAJIbI TEKYIET0 KOHTPOJIS yCIIeBAeMOCTH 00yUYa0IIuXCsl

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

Tect

[IpencraBnenue u
CoJiepKaHue
OILICHOYHBIX
MaTepuaioB

CryneHTaM BBIIaeTCSl KOMIUIEKT TECTOBBIX 3a1annii. KomriekT BonmpocoB hopmMupyercs u3
0aHKa BOMPOCOB B CIYYailiHOM MOPsAAKE U coaepkUT 10 BOpPOCoB.
[TpuMepbI BOpOCOB /IS TecTa:

1. Ha puCyHKe nmpe/icTaBjeHa cxeMa
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Ha pucyHke npejacraBjieHa cxema
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HpHMOXO,Z[OBLIﬁ HMHynLCHBIfI HCTOYHHMK ITUTAaHUA

. MOHMKAIOIINI PIMHyJ'IBCHBIfI CTa6I/IJ'II/I3aT0p HaIIPS?KCHU A
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MOBBIIIAOUINI UMITYJIbCHBIN CTaOMIN3aTOP HAMIPSHKEHUS




4. Ha pUCYHKe MpeIcTaBJeHa cxeMa

L VD
T |]>|l +
Cy .
; +
yr == |rJ| | Ur
Cxema
yrpaByieHus |
f" o o
O6paTHOXOI[OBBH/I I/IMHYHBCHLII/I HCTOYHUK IIUTAHUA
f" o o
HpSIMOXOI[OBBH/I I/IMHYHBCHBII/I NCTOYHHUK ITUTAHUA
-

MTOHMKAIOIUN UMITYJIbCHBIN CTA0OMIN3aTOP HAMPSKEHUS

*
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Ha pucyHnke npeacraBiieHa cxema
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TPaH3UCTOPHBINA QUIBTP
Tpancdopmarop 3108
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CTaTMYECKUH AJIEKTPOMAarHUTHBIN anmapart, npeoOpa3yroInii AIeKTPUUIECKYIO
DHEPrUI0 IEPEMEHHOIO TOKA, C OJJHUMH MapaMETPaMU B MIEKTPUUECKYIO SHEPTUIO
TaK)Ke IePEMEHHOr0 TOKa, HO C MHBIMU ITapaMeTpaMu

CTaTMYECKUI AJIEKTPOMArHUTHBIN anmnapar, mpeoopa3yroHi 3J1eKTPUIECKYIO
SHEPTrHUI0 OCTOSTHHOTO TOKA, C OJTHUMU MTapaMeTPaMHU B AIEKTPUUYECKYIO SHEPTUIO
IIEPEMEHHOT0 TOKA C UHBIMU ITapaMeTpaMHu

CTaTUYeCKUi BHCKTpOMaFHHTHBIﬁ arirapar, npe06pa3y}0m1/1171 QJICKTPHUYCCKYTO
SHEPTUIO NEPEMEHHOI'O TOKA, C OJHUMU IMapaMeTPaMH B DJICKTPUYCCKYIO DHCPIUIO
TAK¥KEC MMOCTOAHHOTO TOKAa C UHBIMU IMapaMCTpaMU

CTaTUYECKHUM BHCKTpOMaFHHTHBIﬁ arirmapar, npe06pa3y10m1/1171 QJICKTPHUYCCKYTO
OHCPTHUIO NOCTOAHHOI'O TOKA, C OAHUMH IMApaMCTPaMHU B SJICKTPUUICCKYIO DHCPIUTO




TAaKXE IMOCTOAHHOI'O TOKAa, HO C MHBIMHU ITapaMETpaMu

7. Ha pucyHke npeacrasiieHa CTPYKTypPHas cxeMa
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. JIMHCUHBIM UCTOYHHUK BTOPUYIHOTO SJICKTPOIMUTAHUA
. C PIMHy.TIBCHBIfI HCTOYHHK BTOPUYHOI'O SJICKTPOIIUTAHUA
. C HHBCpTOpHBIﬁ HUCTOYHHUK BTOPUYHOI'O SJICKTPOIIUTAHUA
. C HCTOYHUK BTOPHYHOI'O DJICKTPOIIUTAHHSA C r‘pynHOBOI;'I CT&6HHH33HHCﬁ

8. Ha PUCYHKE IIpEACTaBJICeHA CXEMa
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9. Ha pucyHKe mpejacTaBJIeHa cxemMa
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10. Ha pucyHke npeacraBjeHa cxeMa
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OnHoda3HbIN OTHOMIOIYIIEPHUOIHBIN BBIIPSIMUTE
OnHoda3zHbIi IBYXIOTYIIEPUOAHBIA BBIIPSIMHUTENb C HYJIEBBIM BBIBOJIOM
OnHoda3HbIi MOCTOBOI BBIIPSIMUTENH

JIByx(a3HbIi ABYXITOIYIIEPHUOIHBINA BBITTPSIMUTEH

11. Ha pucyHKe mpe/cTaBjIeHA cXeMa
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. napaMeTpU4ecKuil CTabMIIN3aTop

. KOMITEHCAIIMOHHBIN cTaOUIN3aTop
i .

. TPAH3UCTOPHBINA QUIBTP
o

. HMCTOYHHUK OMOPHOTO HANPSHKEHUS

13. B kadecTBe pPeryJiMpyoIiero 3J1eMeHTa B KOMIIEHCALIMOHHOM cTadujamu3arope
00BIYHO IPUMEHSIOT

. TPaH3UCTOP
~

. TUPUCTOP
~

. CTaOWIIUTPOH
~

. peoctar

14. Ha pucyHke npeacraBjieHa cxeMa
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. CriIaXHUBaIOIIUNA QUIBTP

15. [IaccuBHBIe criakuBamue GujabTPbl IPUMEHSIOTCS A

° MMOAaBJICHUA ITYJIbCAIIMK BBIXOJHOI'O HAITPSAKCHUA

° O CTa6I/IJ'II/ISaIlI/II/I BBIXOJIHOI'O HAITPSAXKCHUA BBIIIPAMUTEIA

° C CTa6I/IJ'II/ISaIlI/II/I BBIXOJIHOI'O TOKa BBIIPAMHUTEIIA

° C IIOAaBJICHUA MMOCTOSIHHOM COCTaBJ'ISIIOIJ_Ieﬁ BBIXOIHOTI'O HAIIPAKCHUS

16. Ha pucyHke npejacrasJjieHa
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. HIUPOTHO-UMITYJIbCHASA MOAYJIALNA
-
. YaCcTOTHAsA MOAYJIAIUS
-
L] BBIIIPAMUTEID IEPEMECHHOI'O HAITPSAXKCHUA
I
. (hopMHUpOBaTENH OTIHPAIOIIUX UMITYJIHCOB THPHCTOPOB

Kpurepuu onenku
U IIKaJIa

HpI/I BBICTABJICHUH OaJlJIOB 32 TECT YUUTBIBAIOTCA CIICAYIOIINEC KPUTCPHUH:
Ka)K,I[Hﬁ BepHBIfI OTBCT Ha BOIIPOC AA€T BO3ZMOKHOCTD 06yqa}0meMyc;1 MMOJIYYUTb 0,5

OIICHUBAHHUS Oaa.

B Oajuiax MaxkcumajibHO€e KOJIN4YEeCTBO 0A/UI0B 32 TeCT — 5 0aJJI0B.

HanmenoBanue |OTuer mo 1abopaTopHoii padore

OI[€HOYHOT0

cpencTBa

[Ipencrasienne u Temamuka nabopamopmwvix pabom

cojiepKaHue JlaGopatopHas padota Nel «MccinenoBanue BoITPSIMUATEIICH

OIICHOYHBIX JlaboparopHas pabota Ne2 «lccrnenoBanue CriiaxxuBaronux GUIbLTPOB»
MaTepuasoB JlaboparopHas pabota Ne3 «lccrnenoBanue cTabUIN3aTOPOB HAIPSKEHUS»

JlaGopaTtopHnast pabota Ned «[IpoexkTupoBaHrE TOHMKAIOIIETO TTPeoOpa3oBaTEs»

JlaGopatopHas pabota NeS «IIpoekTupoBaHNe HHBEPTUPYIOILETO U Sepic
npeoOpazoBarenen »

JlaGopatopHas pabota Ne6 «IIpoekTupoBaHue 0OTHOTAKTHOTO ITpeodpa3zoBaTesIs»

JlaGopaTtopHast pabota Ne7 «[IpoexkTupoBanue MymI-ys npeoopa3oBaTesis»

JlaGopatopHas pabota Ne8 «IIpoexktupoBanue aktuBHoro KKM»

Tpebosanus k oghopmaenuro omuema no 1a60pamopHoLl pabome

Otuét no naboparopHoii padbote opopmMIsIETCS HHANBUIYATHEHO KX IBIM CTYIEHTOM,
BBIMOJIHUBIIMM HEOOXOJMMBIE 3KCIIEPUMEHTHl (HE3aBUCHUMO OT TOTO, BBINOJHSUICA JIH
OKCIIEPUMEHT WHIMBUAYAJIFHO WM B COCTaBE TPYIIBI CTyAeHTOB). CTpaHHIBI OTU&Ta
clleflyeT POHYMEepOBaTh (TUTYJIBHBIN JIUCT HE HyMepYeTcs, Aajee UAeT CTpaHuua 2 u T.1.).

TuTynbHBIA JUCT OTU€TAa NOJDKEH cojepkarh (pasy: “Otuér mo mabopaTopHOU
pabote «Ha3Banue pabOThI», UyTh HIKE: BBIMOIHMI CTYAEHT rpynmbl (HOMEp TPYIIIbI)
(damunus, nHULKANB)”. BHU3Y nHcTa ciielyeT yka3aTh TeKyIIUi ro/l.

OTuéT, KaK MpaBuUIIO, JOJDKEH COJIEPXKATh CIIEYIOINEe OCHOBHBIE Pa3/IeIibl:

1. ens paboTHI;

2. TeopeTnueckas 4yacTb;

3. O6opynoBanue (MpuOOPHI, HCTIOIB3yeMbIE B TabOpaTOpHOI paboTe);

4. Pe3ynbTathl (TaOJIUIBI SKCTIEPUMEHTAIBHBIX JAHHBIX, IPauKU, CHUIMKH SKPaHOB
npuOopoB);

5. BbIBO/1bI (OCHOBHBIE IPHOOPETEHHBIE 3HAHUS O MPEAMETE UCCIIEOBAHUS).

Teoperndeckast 4acTh JOJDKHA COJIEPKATh MUHIMYM HEOOXOIUMBIX TEOPETUIECKHX
CBE/IeHUI 0 (PU3NUECKOIl CYIIHOCTH MCCIIEyeMOro sIBIEHUS U ero onucanue. He cnenyer

KOIMUPOBATH IEITUKOM I YaCTUYHO METOJMYECKOoe mocodue (ommcaHue) J1adopaTopHOM




paboTHI WK pa3zienbl yaeOHHKA.

B paznene «O6opynoBanue» He0OOXOAMMO ONHUCATh, C TOMOIIBIO KaKUX MPUOOPOB U
KaKUM 00pa3oM IPOBOAMUIIOCH UCCIIEI0BAIOCH.

Pucynku, OIOK-CXEeMbI YCTAaHOBOK, OINKUCAaHWUE TEXHOJOTHMH U €€ OCOOEHHOCTEH,
HEOOXOUMOCTh MpeABaApUTEIbHBIX U3MEPEHH (TpaalyupoBKa, HACTpOKa U T.I.) — BCE
3TO JIOJDKHO OBITH MPEJCTABICHO B YKa3aHHOM pas3Jiele.

Paznen «Pe3ynbTaThl» BKJIIOYAeT B ce0si TaONMIIBI SKCIIEPUMEHTANBHBIX JTaHHBIX,
rpaduKy, TOJyYCHHBIE TPH BBIMOJIHEHUN Ja0OpaTOpHOl padOThl, CHUMKH SKPaHOB
npubopoB. [t nocTpoenus rpauKoB MOKHO HCIIOIb30BaTh MUJIUMETPOBYIO Oymary. Ha
rpadukax o00s3aTeabHO MOJKHBI ObITh yKa3aHbl MaclITaObl MO OCSIM, Hayajao OTCYETa,
pasMEepHOCTH M 0003HAueHUs (PUIUUYECKUX BEIHYUH, OTKJIAIbIBAEMBIX II0 OCSM.
DKCrepUMEHTAIbHbIE TOYKM Ha rpadukax TOJKHBI ObITh 3aMETHBI, YETKO BBIIEJICHBI.
Pucynku, rpaguxu 1 TabaUIBI HyMEPYIOTCS M ITOAMUCHIBAIOTCS 3ar0JIOBKaMH.

BbIBOIBI HE TOTHKHBI OBITH TPOCTHIM MEPEYUCICHUEM TOTO, YTO CIIENIAHO. 371E€Ch BAXKHO

OTMETHTb, KaKH€ HOBBIE 3HAHU O NIPEIMETE UCCIICA0BAHMS OBLIM MOJIyYEHbI IPU
BBINOJIHEHUH PabOThI, K YEMY ITPUBEIO 00CYKAEHUE Pe3yJbTaTOB, HACKOJIBKO BBIIIOJIHEHA
3asBJICHHAs 11eJIb paboThl. BO3MOXXHO, OTy4YeHbI TOMOJIHUTENbHBIE (OPMYJIbI, JaHHBIE,
IPEJI0KEHbl OPUTMHAIIBHBIE METOJIMKH, — 3TO JIOJKHO OBITh OTPa’KE€HO B BHIBOJAX.
BoiBosibI O paboTe KaK bl CTYJIEHT JI€TaeT CaMOCTOSATENbHO.

Kpurepuu onenku
U IIKaJia
OLIEHUBAaHUs

B Oamiax

[Tpu BBICTaBIIEHUH OAJIJIOB 32 OTYET O BBITIOJIHEHUH J1JA0OPAaTOPHON pabOTHI
YUUTBHIBAIOTCS CIICAYIOMINE KPUTCPUU:
1. TIpaBWJIBHOCTD BBITTOTHCHUS 3aJIaHUsI(1ii) 1a00paTOPHOI pabOTHI
2. Bianenue MeToaMu U TEXHOJIOTHSMH, 3aIJIAHUPOBAaHHBIMU B J1a00OpaToOpHO# padoTre
3. Buasenue crienuanbHBIMU TEPMHUHAMH M UCIIOJIH30BAHUE UX IPU OTBETE.
4. YMeHue 00BsCHSATS, IeTIaTh BBIBOIBI M 00OOIICHHUS, 1aBaTh apTyMEHTHPOBAHHBIC
OTBETHI
5. CreneHb caMOCTOATEIHLHOCTHU MPU BHITIOJHEHUH 33JaHUH J1aO0opaTOPHOU pabOThI

[Ipu cpade oru€ra mnpenojaBaTelb MOXKET CHACJIaTh YCTHBIE W THChbMCHHBIC
3aMeyaHusl, 33/1aTh JIOTIOJIHUTEIILHBIC BOIIPOCHI. BCe 0TBETHI HA IOTOIHUTEIIBHBIC BOITPOCHI,
HOBBIC PACUYETBI, OOCYXICHHS BBIOJHAIOTCS CTYJICHTOM Ha OTICIBHBIX JIUCTAX,
BKJIFOUAEMBIX B OTYET (IIPH STOM B TEKCTE€ OCHOBHOTO OTYETA JAENACTCSI CHOCKA WM JPYTroi
3HAYOK, KOTOPOMY OyJIeT COOTBETCTBOBATh HOBBIM MarepHuai). IIpw 3TOM NMHUCHEMEHHBIC
3aMeuyaHus MPEenoJaBaTelis JOJKHBI OCTaThCS B TEKCTE IS ICHOCTU TUHAMHUKHU paboOThI HaJl
otu€toM. OOBEM OTUETA JTOJDKEH OBITH ONTUMATBHBIM ]IS MMOHMMAHHS TOTO, YTO W Kak
cAenan CTYAEHT, BHIMONHAS pabory. OOs3aTenbHble TpeOOBAaHUA K OTYETY BKIIOYAIOT
00IIYyI0 U CHIEIUATBHYIO TPAMOTHOCTD M3JIOKEHHSI, & TAKXKE aKKypaTHOCTH O(OPMIICHHSL.

MakcumajbHOe KOJIH4ecTBO 0aJJI0B 32 0TYeT 10 JiaGopaTopHoii padore — 5 6as10B.

HaumenoBanue
OLICHOYHOI'0
cpeacTrsa

IIpakTH4yeckoe 3a1anue

[IpencraBnenue u
CoJiepKaHue
OILICHOYHBIX
MaTepuaioB

[IpakTHyeckoe 3aJaHUE BBINOJIHSIETCS IO 3aJaHHOMY alrOPUTMY C HUCIOJb30BaHUEM
IPOEKTHOT'O METO0J1a O0Y4EHUSI.

3aganue 1. [IpoekTupoBaHMe JIMHEIHOro 0/10KAa MUTAHUS. DTaNbl IPOEKTUPOBAHHUSA:

1. BeiGop cxembl

2. Pacuer HeynpaBisieMOro BBIIPSIMUTEIS

3. Pacuer crinaxuBaromiero puiabTpa

4. Pacuer crabmin3aropa HampsHKeHUs

5. Onpenenenue napaMeTpoB yCTpoiicTBa

3ananue 2. [IpoekTHpOBaHUE UMITYJILCHOTO 0JI0KA MUTAHMS.

HeoOxoauMo  cIpOeKTHpOBaTh UMIYJIbCHBIM  OJIOK THTAaHUS CO  CIEAYIOIIUMHU
XapaKTEepUCTHUKAaMU: JIMalla30H BXOJHOIO HampsbkeHus oT _ a0 _ B. BrixomHoe
HanpspkeHue B, BbixonHo# Tok _ A. MakcuManbHO AOIycTHMas TeMineparypa padoThl
npeoOpaszoBaresnis _ °C. Ha mnonyyeHHOH cXeMme BBIJIEUTh OCHOBHBIE 3JEMEHTHI,




HCIOJIb3YEMbI€ B BHIOPAHHOI TOIOJIOTUH, KPATKO OMUCATh paboTy cxeMbl. JlJig oCTambHbIX
AJIEMEHTOB 3JIEKTPUYECKOH CXeMbl HamucaTth MX Ha3HaueHHe (Kakylo (YHKIHIO OHH
BbINOIHAIOT). [IpoBecTu ananu3 cxembl. OnpeaenuTh BpeMsl BKIIOUEHUsI TpeoO0pa3oBaTess
(BpeMsi, B TeUEHHE KOTOPOTO Ha BBIXOJI€ YCTAaHABIMBAECTCS HOMMHAJIBHOE HAIPSIKEHUE).
[TomryunTs BpeMEHHBIE 3aBUCUMOCTH HAIPSKEHUH M TOKOB B YCTaHOBUBLIEMCS PEKUME.
Onpenenuth 4acToTy paboTsl peodpazoBarens. OnpenenuTs K03)PUIHEHT 3armoIHeHUS
D=ton/T npu Tpex pa3nIuyHBIX HaOpsOKEHUsX Ha Bxoje. OmnpeaenuTs yCIOBHS AJs
nostyueHust makcumanbHoro KIIJ[ cxembl. DTanbl IpOEeKTUPOBAHUSA:

1. Bei6op Tomosioruu

2. [IpoektupoBaHue cxembl OJI0Ka TUTAHUS

3. IlpoBenenue aHamu3a pabOTHI CXEMBI

4. PazpaboTKa e4aTHOM IJIaThI

5. OdopmieHre TpOeKTHON TOKyMEHTAIUN

Kpurepuu onenku
U IIKaJIa
OLICHUBAHUs

B Oayax

OuenuBaetcst paboTa CTYAEHTOB Ha KaXJJOM AdTare Mo CIASAYIOIMUM KPUTEPUSIM: MOJTHOTA
U3JIOKEHUSl MaTepuana, IO0CIeI0BAaTEIbHOCTh H3JI0KEHUS, MPABHIBHOCTh pPEIICHUs
MOCTABJICHHOW 3aJlauyd, BJIAQJICHUE PEUYbI0 M TEPMHUHOJOTHEH, OBICTPOTA BBHIMOTHCHHS B
CPaBHEHUU C KOHKYPUPYIOLIEH IPYIIOM.

MakcumasbHOe K0J1u4ecTBO 0a/1510B — 6 6aJ1J10B.

4. O eHOYHbIE MATEPUAJIBI MIPOMEKYTOYHOM aTTeCTAIUN

HaumenoBanue [I[Ipome:xxyrounasi arrecranusi (IK3aMeH)

OLIEHOYHOI'0

cpeacTrsa

[IpencraBienne 1 |DK3aMeH MPOBOIUTCS B MUCBMEHHOHN opMe. DK3aMEeHYeMbIl TToJTydaeT OUeT, B KOTOPOM
COACPKAHUC COJZIEPKUTCA ABA BOIIPOCA U 3a7a4a.

OIIEHOYHBIX

MaTepHaJIOB Bonpocwt ons noocomosku k sk3ameny:

1. OnHodazublie HeynpaBisemble BoipaMuTenu. Pabora Ha R, RC, RL Harpy3ku.

2. OgHodasuble ynpasisemble BeinpsMuTenu. Padora Ha R, RC, RL narpyzku.

3. TpexazHble HeynpaBIsieMble BHIIPSIMUTEIH.

4. Tpexa3Hble yrpaBisieMble BBITPSIMUTEIH.

5. MaccuBnbie crnaxuatomiue Gunstpsl (RC, L, C, LC).

6. Tpansucropubslii ¢uibTp. IloBbIIEHHE HArpy304YHOM CIIOCOOHOCTH TPaH3UCTOPHOTO
buibTpa.

7. Ilapamerpuyeckuil cTabuau3aTop HanpspKeHUs (OAHOKACKAIHBIN, JBYXKACKaJHBIU,
MOCTOBOW).

8. IloBbllIeHHE HArpy304YHOM CIMOCOOHOCTH TApPaMETPUUYECKOro  CTaOWIM3aTopa.
TemneparypHasi crabuIM3arys.
9. KomneHcauuoHHble  ctabunu3artopbl — HampsbkeHHs.  CTpYKTYpHBIE — CXEMBbI

MOCJIEI0BATEIBHOTO U ApaIeIbHOTO CTA0OMIIN3aTOPOB.

10. TlocnemoBaTenbHbI KOMIEHCAIIMOHHBIM CTAOMJIM3AaTOp HANpsDKEHUST Ha JBYX
TpPaH3UCTOpaX.

11.  IlocnemoBarenbHbII
muddepenmanbabiM YIIT.
12. TlocnemoBaTeIbHBIN KOMIIEHCAITMOHHBIN cTabunuzarop ¢ OY.

13. UnTerpanbHble cTaOUIN3aTOPHI HAMIPSKEHUSL.

14. IcTOYHUKN OMOPHOTO HANPSIKEHUS.

15. OTnuunTenbHble 0COOCHHOCTH JIMHEHHBIX M UMITYJIbCHBIX OJIOKOB MUTAHUS.

16. llIuporHo-uMnIynbcHOE perynupoBaHue. CTpyKTypHas CXxeMa HMIIYJIbCHBIX OJOKOB
MUTaHUS.

17. Tlonmxaroutuii mpeodpa3zoBaTeIh MOCTOSHHOTO HAMPSKEHUS.

18. INoBslmaromnuii mpeodpazoBaresb MOCTOSIHHOTO HAPSKEHMUS.

19. MuBepTupyommii mpeodpa3oBaTeib MOCTOSTHHOTO HAMIPSIKEHUSI.

KOMIICHCAIIUOHHBIM ~ CTAaOWIM3aTOp  HANpsOKEHUs ¢




20. Sepic mpeoOpa3zoBaTeb MOCTOSHHOTO HAMPSIKEHUS.

21. O6paTHOX0/I0BOI MTpeodpa3oBaTeNb MOCTOSTHHOTO HAIPSKEHHUS.
22. IIpsMox010BO# TpeoOpa3oBaTeNIh MOCTOSHHOTO HAIIPSKEHUS.
23. [lym-nmyn npeodpa3oBaTesib MOCTOSHHOTO HAMPSIKEHUSI.

24. [ToryMOCTOBO# MpeoOpa3oBaTellb MOCTOSHHOTO HAIIPSIKEHUSI.
25. MocToBo# TpeoOpa3oBaTeNb MOCTOSHHOTO HAMPSKCHHUS.

26. KoppekTopbl ko3hdUIreHTa MOITHOCTH.

3aoauu 051 npoeederUsr NPOMENCYMOUHOU ammecmayuu

Pa3zpaborars cxemy (NOHMIKAIOMIETO / TMOBBIMIAIONIETO / WHBepTHpYyromero / Sepic /
00paTHOXOJIOBOTO) TpeoOpa3oBaTelisi MOCTOSIHHOTO HampshDKeHHs. [luama3oH BXOJHOTO
Hanpsokenusi (- B). Beixognoe nanpspkenue ( B), BeixomHo# Tok (- A). Ha
MOJTYYCHHOM CXEeMe BBIJICIUTh OCHOBHBIC AJIEMEHTHI, HCITOJIb3YEMbIC B JAHHOM TOTIOJIOTHH,
KpaTko omucatb padoTy cxeMbl. [ OCTaJbHBIX 3JEMEHTOB JIIEKTPUYECKOH CXEMBI
HAIKCaTh UX Ha3HaYCHUE (KaKyro (DYHKIIMIO OHH BBITIOJHSIIOT).

Kputepuu onenku
Y 1IKaja
OLICHUBAHUS

B Oarutax

Kosmn4yecTBo 0a/1510B 32 mpoMekyTOUYHYI0 aTTecTanuio 20 — 40 6a/10B.

[Ipu BeICTaBNICHMU OAJJIOB 3a OTBETHI HA 3aJlaHUsI B OWUJIETE YUUTHIBAIOTCS CIIEIYIOIINE
KpUTEPUHU:

1. TIpaBWIBHOCTH BBINMOJIHEHUS MTPAKTUYECKOTO 3a/IaHHUSI.

2. Brnagenme mMeTogamMu M TEXHOJOTHSMH, 3alUIAHUPOBAHHBIMU B pabodeil mporpamme
JUCIIUATIITUHBI.

3. Bnanenue cnenuanbHBIMU TEPMUHAMHU U MCTOJIB30BaHUE UX MPU OTBETE.

4. Ymenue OOBSACHATH, JIENaTh BHIBOJIBI U OOOOIICHWS, TaBaTh apryMEHTHPOBAHHBIC
OTBETBHI.

5. JIOorm4HOCTB U MOCJEI0BATEILHOCTh OTBETA.

6. JlemoHcTpamus CHOCOOHOCTH y4acTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BapUaHTOB
pelieHus npooieM.

Ot 30 10 40 GaIOB OIIEHUBAETCS OTBET, KOTOPHIN MOKA3bIBACT MPOYHBIC 3HAHHUSI OCHOBHBIX
MPOIIECCOB M3y4aeMOW TMPEIMETHOW OOJaCTH, OTIWYAeTCS TIYOMHOH | IOJHOTOU
PacKpBITUS TEMBI; BIAJICHHE TEPMUHOJIOTUYECKUM ammapaToM; YMEHHE OOBICHSITH
CYIIHOCTh, SIBICHUM, TPOIECCOB, COOBITHH, JeiaTh BBIBOJIBI M OOOOIIEHUS, JaBaTh
apryMEHTUPOBAHHBIE  OTBETHl, MNPHUBOJUTH  MpPHUMEPHI;  CBOOOJAHOE  BIAJCHUE
MOHOJIOTHYECKOM PeUbl0, JOTUYHOCTD U MOCIIEI0BATEILHOCTh OTBETA.

Ot 25 no 30 6amioB OleHUBAETCS OTBET, OOHAPYKUBAIOLINI MPOYHBIC 3HAHKSI OCHOBHBIX
MPOIIECCOB M3ydyaeMOW TMpEeAMETHOW o00JacTH, OTIMYAeTCs TIAYOWMHOW W TOJHOTOM
PacKpBITUS TEMBI; BIAJCHHE TEPMHUHOJOTHYECKHM ammapaToM; YMEHHE OObBICHSITH
CYIIHOCTh, SIBIEHWUH, TPOIECCOB, COOBITH, JenaTh BBIBOJABI M 0000IIEHHUs, TaBaTh
apryMEHTUPOBAHHBIE  OTBETHl, MNPHUBOJUTH  MpPHUMEPHI;  CBOOOJAHOE  BIAJCHUE
MOHOJIOTHYECKOM peyblo, JIOTUYHOCTh U  TOCIIENOBAaTEIbHOCTh oOTBeTa. (OMHAKO
JIOTTyCKAETCs OJIHA — IB€ HETOUHOCTHU B OTBETE.

Ot 20 mo 25 GayoB OIEHUBAETCS OTBET, CBUJICTEIHCTBYIONINM, B OCHOBHOM, O 3HAHUU
MPOIIECCOB U3Y4aeMOi MPeAMETHOM 00JIaCTH, OTIMYAOIIUICS HEJOCTATOUHOM TITyOUHOI 1
MOJTHOTOM  PACKPBITHS TE€MbI; 3HAHHEM OCHOBHBIX BOINPOCOB TEOPHH; clabo
chopMUPOBaHHBIMH HABBIKAMHU aHAJW3a SIBJICHUH, MIPOIIECCOB, HEJOCTATOYHBIM YMEHHEM
JaBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOIUTH MPUMEPHI; HEJOCTATOYHO CBOOOTHBIM
BIIaZICHUEM MOHOJIOTMUECKOW PEeYbl0, JIOTUHYHOCTHIO M TIOCJIEIOBATEIHLHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJBKO OIUOOK B COACPKAHUH OTBETA.

OTMeTKa «OTJMYHO» CTaBUTCA CTYyJEHTaM, HE WMEIONIUM 3aJ0JDKEHHOCTEH 110
pe3ynbTaTaM TEKYIIEro KOHTPOJsI YCIeBaeMOCTH, HaOpaBIIMM He MeHee 45 6amioB 1o
BPC, u ycremHo BBIIEp>KaBIIUM aTTECTAIIMOHHOE HCIBbITaHWe, HaOpaB B cymme 85-100
0asoB.

OTMeTKa «XOPOII0Y CTABUTCS CTYACHTaM, He HMEIOIIUM 3aJ0JDKEHHOCTEH 10 pe3ybTaTaM
TEKYIIIET0 KOHTPOJISl yCIieBaeMOCTH, HaOpaBmuM He MeHee 35 6ammos o bPC, u ycnenrxo
BBIZICPKABIIIMM aTTECTAIIMOHHOE HCTIBITaHUE, HaOpaB B cymme 70—84 6aiios.

OTMeTKa «yA0BJIETBOPUTEIbHO0) CTABUTCS CTYJEHTaM, HE UMEIOIIUM 33JJ0JKEHHOCTEH 10




pe3yibTaTaM TEKyILEero KOHTPOJs YCIIeBaeMOCTH, HaOpaBLIMM He MeHee 35 0ajuioB IO
BPC, n ycnemHo BbIIEpKaBIIMM aTTECTAllMOHHOE HCIBbITaHHE, HaOpaB B cymme 55-69
0asu1oB.

OTMeTKa «HeyAOBJETBOPUTEJBLHO» CTaBUTCA oOyyalomemycs, HE HMEIoUIeMy
3aJI0JDKEHHOCTEM 10 pe3yjbTaTaM TEKYILEro KOHTPOJIS YCIEBAaeMOCTH IO JIAaHHOM
mucuuiuiiHe (HabpaBmiemy He menee 35 6ammoB nmo BPC, npu 3ToM He BbLAEpIKaBIIEMY
aTTeCTallUOHHOE HCHbITaHHE, JM00 B ciydae, ecid oOydaroluiics mocine Hayana
poIIeTypbl IPOMEKYTOUHOM aTTECTAIlMK OTKA3aJICs OT €€ CIIAuH.
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