— MHWHHUCTEPCTBO HAVKH U BbICLLIEI'O OBPA30OBAHUS POCCHUMCKOH OEINEPALIMU
i

| DeepasibHOE rOCYAAPCTBEHHOE GI0IKETHOE o0pa3oBaTeiibHOE

<&z YUpeKIeHHe BhIcIiero oo6pasoBanus

Koy «KABAHCKHUI I'OCYJIAPCTBEHHBIN YHEPTETUYECKWIA
<~ YHUBEPCHUTET»

.. Y TBEPXKIIAIO
2 J%[‘gxpemop uacTuTyTa TenmosnepreTuku

KIY

Tloamucan: ®I'BOY BO «KI'DV»,

KA3BAHCKHI I'OCYJIAPCTBEHHBII
SHEPIETUYECHI YHUBEPCUTET

Bragenen: I'anonenko Cepreif Oneropud,

JIMpeKTop HHCTUTYTA TeIIOYHEPT e THKH,

Ceprudukat: 0159A9C8008BBODIAE49E447D78E2A2DC8
JHeiicteutenen ¢ 28.09.2023 mo 28.09.2024 h N

=57 Yruuposa H./I.

_ _;;ﬂ?l/{ oy iy &?Jtd. 2020 r.

PABOYASI IPOTPAMMA JUCLUATLIAHBI

DNEeKTpPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA

Hanpagsienue 15.03.04 ABToMaTH3aIMS TEXHOJIOTHYECKUX MPOLIECCOB U
MOATOTOBKH IIPOU3BOJICTB

HanpagienHocts (1poduib) ABTOMATH3AIHMS TEXHOJIOTHYECKUX IIPOIIECCOB H
IIPOU3BOJICTB

Kpanudukanus OaxasaBp

r. Kazaus 2020



PaGouas nporpamma aucimmimnmg paspaborana B coorsercTBHH ¢ DI'OC BO -
OakanaBpuarT 110 HAMPABICHHIO OATOTOBKH 15.03.04 ABTOMaTH3aLKs TEXHOTOTHYECKHX
HpOLECCOB U MPOU3BOACTB (npukas MuHoGpHayku Poccuu ot 12.03.2015 . Ne 200)

IIporpammy paspaGoran(u):

JIOLIEHT, K.T.H. @ WBanos J[.A.

PaGoyas nporpamma paccmotpena u ono0peHa Ha 3acenanuu kadeaps! [TpoMbiiieHHas
9JICKTPOHHKA U CBETOTEXHHUKA, MPOTOKOJI Ne 5 ot 27.10.2020

3aB. kadenpoii I'onenumes-Kyrysos A.B.

[Iporpamma paccmorpena u omoGpena Ha 3acenamuu BBINTyCKaOLEeH Kadeapsl
ABTOMAaTH3aLHS TEXHOIOTHYECKUX IIPOLIECCOB U IIPOU3BOJCTB, MPOTOKOJI No 24 ot 26.10.2020

3aB. kadenpoii [Inoraukos B.B.

Ilporpamma  onoGpeHa Ha  3acelaHMM  METOMYECKOrO  coOBeTa MHCTHUTYTa
TCINIO3HEPIeTUKH, IIPOTOKOoJ Ne 07/20 ot 27.10.2020

3aMm. TMpeKTOpa HHCTUTYTA é@‘v@/ C.M. Brnacos
7

IIporpamma npunsTa pemrennem Y4eHoro coBeta MHCTHTYTA TEIUIODHEePreTUKU
npotokost Ne 07/20 ot 27.10.2020



1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHUsI 10 JUCHUIITIHHE

[leapt0 OCBOEHMSI AMCHMIUIMHBI «JJIEKTPOHHKA M MHKPOIPOLIECCOPHAS TEXHHUKA
ABJISIETCSI M3YYEHHE THUIIOBBIX AHAJIOTOBBIX, LUQPPOBBIX U KOMOWHHUPOBAHHBIX aHAJIOTO-
U(POBBIX JIEKTPOHHBIX YCTPOMCTB MpeoOpa3oBaHusi U 0OPabOTKU ANEKTPUUECKUX CUTHAJIOB,
AIIEMEHTHOM 0a3bl MUKPOIIPOLIECCOPHBIX YCTPOMCTB

3agayamMu JUCHUILIMHBI SIBJISIOTCS:

- U3Y4YCHHUE MPHUHITUIIOB IMOCTPOCHUSI U OCOOCHHOCTEH (DYHKITMOHMPOBAHUS PA3THUIHBIX
aHAJIOrOBBIX, IIU(PPOBBIX 1 KOMOMHUPOBAHHBIX aHAIOTO-IIU(POBBIX IIEKTPOHHBIX YCTPOUCTB;

- OCBOCHHME METOUK pacueTa nmapaMeTpoB aHAIOTOBbBIX, IU(PPOBBIX U KOMOMHUPOBAHHBIX
aHaAJIOro-IU(PPOBBIX PJIEKTPOHHBIX YCTPOUCTB;

- NpuOOpETEHUE HABBIKOB KOMIBIOTEPHOTO HCCIEIOBAHUS JJIEKTPOHHBIX CXEM C
PUMEHCHUEM COBPEMEHHBIX MPOrPaMM CXEMOTEXHUYECKOro MojienupoBanus (Turma Multisim)

KOMHGTGHHI/II/I, (bOpMI/IpyeMI)IC y 06yqa10n114xc;1, 3alllITaHUPOBAHHBIC PC3YJIbTAThL
O6Y‘I€HHH 10 AUCHUINIMHC, COOTHCCCHHBIC C MHAWKATOPaAaMH JOCTUIKCHUA KOMHGTGHHHﬁI

dopmupyemMbie KOMITETCHIIH Nuaukatopbl JOCTHXKEHUH KOMIICTCHITHIA
(k011 1 GOPMYTUPOBKA KOMITCTECHITHH )

3HaTh:

OCHOBHBIE CXEMbI aHAJIOTOBOM U LIU(PPOBOM INEKTPOHUKHU
Y MUKPOIIPOLIECCOPHON TEXHUKH, UX TApaMeTpPbl U
0c00EeHHOCTH pabOoThI; MPUHIUITEI BEIOOpA Y37I0B,
KacKaJloB M CBsI3el MEX]ly HUMU; METOJIMKH aHaINU3a U
pacyera cXeM aHaJIoroBOW M HUGPOBON EKTPOHUKH U
MHKPOTIPOLIECCOPHOU TEXHHUKH.

[IK-2: cnocoOHOCTH BEIOMpATH
OCHOBHBIE U BCIIOMOTaTEJIbHBIE
MaTepuaibl JAJis U3TOTOBICHUS
u3Jenuil, cnocoObl peanu3anuu
OCHOBHBIX T€XHOJIOTMYECKUX
IIPOLIECCOB, AaHAIUTUYECKUE U
YHCIIEHHBIE METO/IbI TP pa3zpaboTKe UX
MaTEMAaTHUYECKUX MOJENIEH, METOBI
CTaH/IapPTHBIX UCIIBITAHUN TTO
OTIpeIeNIeHUI0 (PU3UKO-MEXaHNYECKUX
CBOMCTB M TEXHOJIOTHYECKHUX

VYMeTs:

COCTaBJIATH CXEMBI 3aMCIICHUS U MaTEMaTHYCCKHEC
ypaBHEHMs JJIs pacueTa U aHanu3a paboThl CXeM
aHaAJIOr0BOM U U POBOM SJIEKTPOHUKU U
MHUKPOIIPOLIECCOPHON TEXHUKH 10 UX MaTeMaTHUYECKUM
MOZACIIAM; IIPOBOAUTE paCdY€T U SKCIICPUMEHTAJIBLHOC
HCCIIE/IOBaHUE CXEM aHAJIOrOBOM U M(poBOit
ANIEKTPOHMKHN U MUKPOIIPOIIECCOPHON TEXHUKU C
IPUMEHEHHEM COBPEMEHHBIX NH()OPMAIIMOHHBIX
TEXHOJIOTHH U CHEUAIIBHOTO TPOTPaMMHOIO

N o0ecIieyeHusI.
IoKa3areyiell MaTepuaIoB U TOTOBBIX
o Bnaners:
HU3OCIINH, CTaHJIapTHI)Ie METOAbI UX
MPOEKTUPOBAHUS, IPOIPECCUBHBIE HaBBIKAMHU COCTaBJICHHS CXEM 3aMeEIIeHHS,
METO/IbI IKCILTYaTalMU U3IEIIHI MaTeMaTUYECKUX YPAaBHEHUM JISl pacyeTa v aHaIn3a

paboThI CXeM aHAJIOTOBOM U U(POBOI AIEKTPOHUKH U
MHUKPOITPOLIECCOPHOM TEXHUKH; HABBIKAMHU aHAIN3a U
pacyera CXeM aHAJIOTOBOU M IU(PPOBO SJICKTPOHUKH U
MHUKPOITPOLIECCOPHOM TEXHUKH, B TOM YHCIIE C
NPUMEHEHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTHI M CHEIUAIBHOTO TPOrPaAaMMHOTO
obecrieyeHus.




2. MecTo aucuuniaudbl B cTpykrype OIIOII

JucnuumimHa JIeKTpOHUKA M MUKPOIIPOIIECCOPHAs TEXHUKA OTHOCUTCS K BapHaTUBHOM
yacTh y4yeOHOro IUlaHa 1o HampaBieHuto noarotoBku 15.03.04  Asromaruzanus
TEXHOJIOTHYECKHX MPOIIECCOB U MTPOU3BOICTB.

Kon [IpenmecTByromye JUCUUIUIUHBI (MOIYIH), [ocnenyromue TUCHUILITMHBI (MOLYJIN),
KOMIIETEHIIUU npaktuku, HUP, np. npaktuxu, HUP, np.
®dusuka
OuU3NKO-MaTeMaTHYECKUE MOJIENH
OIK-1 JJIEKTPOHHBIX Y3JIOB

OCHOBBI TEOPUH IEKTPUUECKUX LIETIEN
MopenupoBaHue INEKTPUIECKUX LETIEN
Beiciias MaTematuka

CoBpeMeHHast IIEKTPOHUKA, TEXHUKA U

TEXHOJIOTHS
OIIK-3
WNupopmaninoHHbIE U KOMIIbIOTEPHBIE
TEXHOJIOTHH
[1K-2 CpencrBa aBTOMaTU3alMK U YIIPABICHUS

TIK-19 BrlunciaurenbHble MaIlIMHBI U CETUA




Jl71s1 OCBOGHUS JUCIMILTUHBI 00Yy4arOIUNCS JOKEH:

3HaTh: (PU3MYECKHE 3aKOHBI W SBICHHS, JIEXKallie B OCHOBE OJJIEKTPOTEXHUKU U
ANIEKTPOHUKH; MAaTEMaTUYECKUE 3aKOHBI M AJITOPUTMBI, IPUMEHSAEMBIE NI PELICHHs 3aaad
TEOPETHYECKOr0 W IPUKIAJHOTO XapakTepa, METOAbl pPEIIEHUs 3aJad aHajlu3a W pacyera
NIEKTPUYECKUX  LeNel;  NpUHOUIBl  paboThl,  HapaMeTppl UM XapaKTEpPUCTUKU
HOJIyTIPOBOJHUKOBBIX IPUOOPOB;

YMETb: IPUMEHSATH (PU3NUECKUE 3aKOHBI 1 MATEMAaTUYECKUE METObI [l PELICHUS 3a/1a4
TEOPETUYECKOr0 W TMPUKIATHOIO XapakTepa; CTPOUTh HpocTeiiue (QuU3nyYecKkue u
MaTeMaTUYECKHUE MOJIENH MOJIYIIPOBOJIHUKOBBIX IPUOOPOB U paCCUUTHIBATH UX TAPAMETPHI;

BJIQ/IETh: HaBBIKAMU MCIIOJNIb30BAHMS 3HAHUHM (DM3HUKH, MATEeMAaTUKH, UHPOPMATUKHU TIpU
pEIICHWH TPAKTUYECKUX 3a]a4; HABBIKAMHU BBIMIOJHEHUS (PU3NYECKUX IKCIEPHUMEHTOB,
00paOOTKM M HHTEPIPETAMM HUX PE3yJIbTaTOB; HABBIKAMH MOJACIUPOBAHUS AIIEKTPUUECCKUX
Teren

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI
3.1. CTpyKTypa 1M CHUILIHHBI

OO61mast Tpy10eMKOCTh TUCHUILTUHBI cocTaBiisieT 6 3aueTHbIX(bie) equnull(sl) (3E), Bcero
216 yacoB, u3 KoTopeix 92 waca cocTaBisgeT KOHTakTHas paboTa oOydaromerocs c
npenogaBaTeneM (3aHATUS JIEKUMOHHOro Tuna 34 4ac., 3aHATHA CEMUHApPCKOro THIIA
(IpakTUYeCKue, CEMUHAPCKUE 3aHATHA, JJAOOpaTOpHbIE pabOThl U T.N.) 54 yac., TPyNIOBBIE U
WHJUBUyaJIbHbIE KOHCYJIbTAallUK 2 4vac., npueM 3k3amena (KIIA), 3auera ¢ ouenkoii - 1 yac.,
camMocTosTeNIbHas paboTa obydaromerocs 88 gac.

B Cemect
. r
Bun yae6HO# paboTh q:ceog p

4
ObLIAA TPYAOEMKOCTD INCHUTIJIMHBI 216 216
KOHTAKTHAA PABOTA OBYYAIOHIIEI'OCAH
C ITPEIIOJAABATEJIEM, 93 93
B TOM YHUCIIE:
JlextmonHnele 3aHsaTHS (JIek) 34 34
Jlabopartopusie 3ansTus (J1ao) 20 20
[TpakTuueckue 3ansatus (Ip) 34 34
KonTpoab camocTosiTenbHON pabOThl M MHAsE KOHTaKTHAas 5 5
pabota (KCP)*
Koncynbranuu (Konc) 2 2
KonTaktHbie yacsl Bo BpeMs attectanuu (KIIA) 1 1
CAMOCTOATEJIBHAA PABOTA ObYYAIOUIEI'OCA 88 88
(CPC)
[ToaroroBka Kk MpoMeKyTOYHOM aTTecTalluu B hopMme: 35 35
(3K3aMeH) _
DOOPMA TTPOMEXYTOYHOUATTECTALINU €] €]




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3jejiaM U BUIAM 3aHATHH
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Pa3znen 1. AHanoroBsie 31eKTpOHHBIE YCTPOKCTBA
I1K-2-3,
;ﬁoﬂHﬂg‘g&H M4l 4| 4 |alo2s|12]025 2452y (121 1B 1
I1K-2-B )
2.
XapaKTepUCTHKH, K-2-3
MApAMCIPEL M) g | g g | l025) 10 (0,25 18 5|11Kc-2-y,| 112 | 113 7
0COOEHHOCTH K-2-B JI2.1 | Tect
MIPUMCHCHHUS
TPaH3UCTOPOB
3. Vcunurenu I1K-2-3, ﬁ;%’ 113
ANEKTPUUECKUX 41 10 14 [ 8 |05 28 10,5 61 |[IK-2-Y, H2.2, OJIP 21
CHUTHAJIOB [1K-2-B .4 Tect
4. I'enepatopHble U I1K-2-3, ma2 |l m
UMITYJIbCHBIC 4 8 6 0512105 27 |IIK-2-Y, o 9
N JI2.2 | Tect
yCTPOWCTBA I1K-2-B
Paznen 2. YerpoiictBa uupoBoii 3IEKTPOHUKH U MUKPOIIPOLIECCOPHON TEXHUKU
5. DJIeMEHTHast
SiZiT OHIII/EiPOBOH [K-2:3, JJE;’ 13
p : 4 4 2 | 410,25 12 10,25 22,5 |TIK-2-V, 2| OJIP 7
KombOuHannonuwie JI2.5,
[1K-2-B Tect
U poBkIe J2.3
YCTPOWCTBA
6.
ITocnegoBarensHO
e o ezl 10|
yeip ' 4| 4 | 4 |4 025 14025 26,5 [lIK-2-V,[ < | OJIP 9
KoMOuH1poBaHHBI J2.5,
I1K-2-B Tect
e aHajoro- JI2.3
nudpoBbie
yCTPOMCTBA




Pazpnen 3. IlpomexyTouyHasi aTTecTanus

J1.1,
I1K-2-3,| JI1.2, Bonpocs!
7. DK3aMeH 4 35| 1 | 36 |IIK-2-V,|JI2.1, 3 Ox3 (40
IIK-2-B | J12.2,
J2.5
HUTOI'O 34 (34120128 | 2 |35 1 [216 100

3.3. TeMmaTn4yecKuii IJIaH JEKIIHOHHBIX 3aHATHHA

Howmep pa3znena

TeMbI TEKIIMOHHEBIX 3aHATHH

TpynoemkocTs, yac.

JUCLUIUIMHBI
1 XapakTepUCTUKH U TapaMeTPbl OJYIIPOBOJHUKOBBIX JHO0B 2
2 CxeMbl Ha OCHOBE JJMOJIOB ¥ CTAOUIIMTPOHOB 2
3 XapakTepUCTUKH, TMapaMeTpbl W  OCOOECHHOCTH IMPHUMEHEHHS 2
OUIIOJIIPHBIX TPAH3UCTOPOB
XapakTepUCTUKH, TapaMeTPpbl U OCOOCHHOCTH IPUMEHEHHS OJIEBBIX

4 TPaH3UCTOPOB M OUIOJSIPHBIX TPAH3UCTOPOB C M30JUPOBAHHBIM 2
3atsopoMm (IGBT)

5 [IpuHIMIIBI TOCTPOEHMS, HAPAMETPhI U XapaKTEPUCTUKHU YCUIIUTENIEH 2

6 YcunutenbHble Kacka/ibl Ha OUIOJISIPHBIX TPaH3UCTOpaxX 2

7 YcunurenbHbie KaCKa/ipl Ha I0JIEBBIX TpaH3UCTOpaXx. 2
W36upaTenpHble YCHIINTEIN

8 Yceunurenu  MOIIHOCTH.  YCWIMTENM  IOCTOSHHOIO  TOKa. 5
Jlnddepennmanpabie yeummTem

9 Mukpocxema OnepanMoOHHOTO YCUIIUTENS. Y CHIINTENbHBIE CXEMBI Ha 5
OIIEPAIMOHHOM YCHJIUTENE

10 [IpyHIMIBI TOCTPOEHMSI TEHEPATOPOB SJIEKTPUUECKUX KOJICOaHUH. 2
I"eHepaTopbl TapMOHUYECKUX KoseOaHuH
[TapameTpsl HMITYJIbCA. NMnynbscHBII pexUM paboTHI

11 onepannoHHoro ycunurens. Kommapartop. Tpurrep Illmwurra Ha 2
OIIEPAILIMOHHOM YCHJIMTENIE

12 OnHoBHOpaTOp M MyJIbTUBHOpATOp Ha ONEPAlMOHHOM YCHIIUTEIIE. 5
["eHepaTop JIMHEHHO N3MEHSIONIErocs HaupsKEHUs

13 Tpansucropusle ximoun. [IpuMeHeHHE TPaH3UCTOPHBIX KIIIOUEH B 5
AHAJIOTOBBIX AJIEKTPOHHBIX CXeMax

14 OcHoBHblE JIOrMYecKWe (YHKIMHM W UX CXEMHas peanus3ainus B 2
pa3IMUYHBIX TUNAX JIOTHK. [TapamMeTphl JIOTHYeCKUX IEMEHTOB
KomOunanmonusle 1udpoBble  ycTpoiicTBa:  mM@paTopsl U

15 nemudpaTopsl, MYJIBTUIUIEKCOPBI U JIEMYJIbTUILIEKCOPHI, 2
CYMMAaTOpBI

16 [TocnenoBatenbHOCTHBIE  IIM(POBBIE  YCTPOICTBA:  TPUITEPHI, 5
PETUCTPBI, CUETUUKHI

17 [udpo-ananorossie npeoOpa3oBaTeny. Amnarnoro-uu¢ppoBsie 5
npeoOpa3oBaTeIn

Bcero 34




3.4. TemaTu4ecKUH NJIAH NPAKTUYECKHUX 3aHATHI

Howmep pasznena . TpynoemkocTh
P pasit TeMbl TpaKTUYECKUX 3aHATHI pyA ’
JUCLIATUTMHEI qac.
1 XapaKTepUCTUKHU U NTapaMeTphl MOJyTIPOBOAHUKOBBIX THOJIOB 2
2 CxeMmbl Ha AMOAAX U CTAOMIINTPOHAX 2
3 XapaKkTepUCTUKHU U MapaMeTpbl OUMOISIPHBIX TPAH3UCTOPOB 2
4 XapaKTepUCTUKU U NTapaMeTphl MOJIEBBIX TPAH3UCTOPOB U OUITOJISAPHBIX 2
TPAH3UCTOPOB ¢ M30MpoBaHHBIM 3aTBOpoM (IGBT)
5 Pacuer ycmimTeNnpHBIX KAacKaJOB Ha OHMIOJSPHBIX TPAH3UCTOpaX IO 5
HOCTOSIHHOMY TOKY
6 Pacuer ycmimTeNnpHBIX KAacKaJoB Ha OHMIOJSPHBIX TPAH3UCTOpaxX IO 5
EPEMEHHOMY TOKY
7 Pacuer ycuIMTENbHBIX KAacKaJoB Ha IOJEBBIX TPAaH3UCTOPAX IO 2
OCTOSIHHOMY TOKY
8 Pacuer ycunuTenpHBIX KacKaJoB Ha TMOJEBBIX TPAH3UCTOpaX II0 2
nepeMeHHOMY TOKy. M30uparesbHble YCUIUTENN
9 Yeunurenu MOIITHOCTH. Yeunurenu MOCTOSIHHOTO TOKA. 2
JnddepeHnmanbHble YCHIUTEIH
10 WHBepTUpYIOMUI 1 HEMHBEPTUPYIOIUI YCHUIIUTENN Ha ONepalliOHHOM 2
YCUJIUTEIE
11 Cymmupyromuii ¥ pa3sHOCTHBIH  YCHJIMTENH, HMHTErparop M| 5
T pepeHIaTop Ha ONepalliOHHOM YCUIIUTENe
12 ['enepaTopsl rapMoHudeckux Kosiebanuil. Ilapamerpbl uMIynbca. 2
KommnapaTop
Tpurrep I[lIMurra, OgHOBHOpaTOp, MYJIBTHUBHOpPATOp M TE€HEPATOP
13 JUHEWHO N3MEHSIOIIEr0Cs HANPsDKEHUS Ha OTIEPALluOHHOM YCUJIUTENe 2
14 Tpan3ucTtopHsbIif Kit04. CxeMbl IPUMEHEHUS TPAaH3UCTOPHOTO KIIF0Ua 2
15 Komb6unannonHsie 1upoBbie YCTPOHCTBA 2
16 [TocnenoBarenbHOCTHBIE IU(BPOBBIE YCTPOICTBA 2
17 [udpo-ananorossie npeoOpa3zoBaTeny. Amnanoro-mudpossie 2
peoOpa3oBaTEen
Bcero 34
3.5. TemaTu4eckuii IJ1aH J1a0OPATOPHBIX padoT
Howmep pasznena Tpynoemkocts
P pasi Tembl 1abopaTopHBIX paboT pyA ’
JIVICTIATUTHHEI yac.
1 HccnenoBanue BBIPSIMUTEIbHBIX HOI0B 4
2 HccnenoBanue TpaH3UCTOPOB U OJTHOKACKA/IHBIX YCUIIUTENEH 4
3 OneparioHHBIN YCHIIUTEh 4
HccnenoBanue mpocTedMX HHU(POBBIX YCTPOHCTB B MPOrpaMMHOMN
4 cpeae Multisim. CunTes u ncciegoBaHine KOMOMHAIIMOHHBIX IH(POBBIX 4
YCTPOMCTB
5 HccnenoBanue muppoBbIX YCTPOHUCTB ¢ 00PATHON CBSA3BIO 4
Bcero 20




3.6. CamocrosiTeibHasi padoTa CTyIeHTa

Howmep paznena
JUCHUITIIUHBI

Bun CPC

Conepxanne CPC

TpynoemMkocTsb,
yac.

IToBTOpEHME MaTepuana
JIEKLIMH, ITOJrOTOBKA K
MPaAKTUYECKOMY
3aHaTHIO Nel

[ToaroroBka k mpakTudeckoMy 3aHsATHIO Nel
"XapaKTepucTuKu u rapameTpsl
MOJYNPOBOIHUKOBBIX JUOAO0B"

[ToBTOpEeHME MaTepuaa
JICKIIMH, ITIOATIOTOBKA K
MPaAKTUYECKOMY
3aHATHIO No2

[ToaroToBka K mpakTHYECKOMY 3aHSATHIO Ne2
"CxeMbl Ha IMO/IaX U CTAOMINTPOHAX"

[ToaroroBka oTuera o
BBITIOJTHCHUH
nabopaTopHOK PabOTHI
Nel

[logrotoBka  oTtuera O  BBINOJHEHUH
nabopatopHori pabotel Nel "HccnemoBanme
TPAH3UCTOPOB U OJHOKACKAIHBIX yCUIuTee"

[ToBTOpenune maTepuana
JIEKL1H, IOJTOTOBKA K
Tecty no teme 1.1

[ToaroroBka k Tecty nmo teme 1.1 "duonsl u
UOIHBIE CXEMBI"

[ToBTOpCHME MaTepHaa
JICKIIUH, ITIOATIOTOBKA K
MPAKTUYECKOMY
3aHaTuio Ne3

[ToaroroBka K MpakTHYECKOMY 3aHATHIO Ne3
"XapaKTepUCTUKHU U IMapaMeTpbl OUITOISAPHBIX
TPaH3UCTOPOB"

[ToBTOpenue mareprana
JICKIIWH, TTIOJITOTOBKA K
MPaKTUYECKOMY
3aHsaTHI0 Nod

[TonroroBka K mpakTudeckoMmy 3aHsTHIO Ned
"XapakTepUCTUKH U MapaMeTpbl IOJIEBBIX
TPAaH3UCTOPOB U OHITOJIIPHBIX TPAH3UCTOPOB C
u30MpoBaHHbIM 3aTBOpoM (IGBT)"

[ToBTOpenue marepuana
JICKIINHU, ITIOATIOTOBKA K
TecTy no teme 1.2

ITogrotoBKa K mo Tteme 1.2
"XapaKTepucCTUKH, rapameTpbl "
0COOCHHOCTH MPUMEHEHHS TPAH3UCTOPOB"

TECTy

[ToBTOpenue marepuana
JICKIINH, ITIOATIOTOBKA K
MPaKTUYECKOMY
3aHATHIO No5

[ToaroroBka K MpPakTUYECKOMY 3aHIATHIO NeS
"Pacuer  ycunuTeNnbHBIX ~ KackaJoB ~ Ha
OUMOJIIPHBIX TPAH3UCTOPAX MO MOCTOSHHOMY
TOKY"

[ToBTOpenue mareprana
JIEKIIUH, IIOArOTOBKA K
MIPAaKTUYECKOMY
3aHATUI0 Ne6

IToaroToBka K IMpakTUYECKOMY 3aHATHIO Neb
"Pacyer  yCMIMTENBHBIX  KacKaJoB  Ha
OUTOJISIPHBIX TPAH3UCTOPAX MO MEPEMEHHOMY
TOKY"

10

[ToBTOpEenune mareprana
JIEKIIUH, IIOArOTOBKA K
IIPAKTUYECKOMY
3aHATU0 No/

[ToaroTroBka K MpakTUYECKOMY 3aHATHIO Ne7
"PacyeT ycuMTENBHBIX KaCKaJ0B HA MOJIEBBIX
TPaH3UCTOpax IO MOCTOSHHOMY TOKY"

11

[ToBTOpEHME MaTepurana
JIEKIINH, TIOJrOTOBKA K
MIPaKTUUYECKOMY
3aHsATHIO0 No§

[TonroroBka K mpakTuyeckomy 3aHATHIO Ne8
"PacyeT ycMIMTENBHBIX KaCKaJ 0B Ha MOJIEBBIX
TpaH3UCTOpaX IO TEPEMEHHOMY  TOKY.
N3buparensHbie yeumuTenn"




12

IToaroroBka oTuera o
BBITIOJIHCEHU N
nabopaTOpHO PabOTHI
No2

[lonrotroBka ~ OoT4eTa O  BBINOJHEHHUH
nabopatopHoii paborer Nel "MccnemoBanue
TPaH3UCTOPOB U OJTHOKACKAAHBIX YCUIIUTENCH"

13

IToBTOpenue marepuana
JICKIIMH, TIOJITOTOBKA K
MPAaKTUYECKOMY
3aHATHIO No9

[ToaroroBka K MpakTUYECKOMY 3aHITHIO Ne9
"V cunurenu MOIIHOCTH. Yeunurenn
nocrossHHoro  toka. Jluddepenuuansueie
yeunurtenu"

14

IToBTOpenue marepuana
JICKIIMH, ITIOJITOTOBKA K
MPAaKTUYECKOMY
3ansaTrio Nel(Q

[ToaroroBka k npaktuueckomy 3aHsaTuio NelQ
"MHBepTUpYIOIIMM W HEUHBEPTUPYIOILUI
YCHJIMTENH Ha OTEePAI[MOHHOM ycunurese"

15

[ToBTOpEHME MaTepraa
JICKIIMHU, ITIOATIOTOBKA K
MPAKTUIECKOMY
3agstuio Nell

[ToaroroBka k mpaktuyeckoMy 3aHsaTuio Nell
"CyMMHPYIOIIUNA U Pa3sHOCTHBIA YCHIIUTEIH,
uHTerparop u  guddepeHuuarop — Ha
OTIEPAIIMOHHOM ycuiuTene"

16

[ToaroroBka otyera o
BBITIOJTHCHUH
nabopaTopHOK PabOTHI
Ne3

[logrotoBka  oTtuera O  BBINOJHEHUH
naboparopHoit pabotsl Ne2 "OmnepanuoHHbIN
yCUJIUTEIND"

17

[ToBTOpEHNE MaTepuana
JICKIIMHU, ITIOATIOTOBKA K
TecTy no teme 1.3

[ToaroroBka k tecty no teme 1.3 "Ycunurenu
ANEKTPUUYECKUX CUTHAJIOB"

18

[ToBTOpenue marepuana
JIEKIIAH, TIOJATOTOBKA K
MIPaKTUYECKOMY
3aHsaTHI0 Nel2

[TonroroBka Kk mpakTuyeckomy 3aHsATuio Nel2
"I'eHepaTopbl TapMOHUYECKHUX KOJEOaHUI.
[Tapamerps! umnynsca. Kommapatop"

19

[ToBTOpenue mareprana
JICKIIWH, TIOJITOTOBKA K
MPaKTUYECKOMY
3aHaTuo Nel3

[TonroroBka k mpakTuueckomy 3aHsaTuio Nel3
"Tpurrep HImuTTa, 0JIHOBUOpaTOp,
MyJIbTUBHOpPATOp W TeHepaTtop JMHEHHO
M3MEHSIOIErocs HaIPSKEHUS Ha
OIEpallMOHHOM ycuIuTene"

20

[ToBTOpenue mareprana
JICKIIWH, TIOJITOTOBKA K
MPAKTUYECKOMY
3aHsaTuio Nel4

[TonroroBka k mpakTuueckomy 3aHsaTuro Nel4
"Tpan3ucTtopHslid Kinr04. CXxemMbl IPUMEHEHUS
TPaH3UCTOPHOTO KJItoua"

21

[ToBTOpenue marepuana
JIEKIINH, TIOJTOTOBKA K
Tecty no teme 1.4

[logrotoBka k Tecty mno Teme 1.4
"I'eHepaToOpHBIE N UMITYJIBCHBIE YCTPOKCTBA"

22

[ToBTOpenune mareprana
JIEKIIUH, IIOArOTOBKA K
IIPAKTUYECKOMY
3aHsaTHI0 NelS

IToaroroBka k mpakTrnueckoMy 3aHsATHIO NelS
"KomOuHanonHusle nudpoBsie ycrpoiicTa”




23

IToaroroBka oTuera o
BBHITIOJTHEHUH
nabopaToOpHOH PabOTHI
Nod

[TonroToBka  oTyeTa O  BBINOJHEHUU
nabopatopHoii paborer Ne3 "MccnemoBanue
MPOCTEUIUX  MUQPPOBBIX  YCTPOHCTB B
nporpamMuoit cpeae Multisim. Cunres u
UCCIIC/IOBAaHHE KOMOWHAIIMOHHBIX HU(POBBIX
YCTPOMCTB"

24

IToBTOpEenue marepuana
JIEKLUH, IOATOTOBKA K
TecTy no teme 2.1

[ToaroroBka k Tecty 1o treme 2.1 "DnemeHTHas
0aza udpoBoi DJIEKTPOHUKH.
KomOunanmonuslie mudpoBsie ycTpoiicTaa"

25

IToBTOpenue marepuana
JICKIIMH, ITIOJITOTOBKA K
MPAaKTUYECKOMY
3ansaTuio Nel6

[ToaroroBka k npaktuyeckomy 3aHsaTuio Nel6
"[locnenoBaTenbHOCTHBIC udpoBbIe
ycTpoiicTa"

26

[ToaroroBka otyera o
BBITIOJTHCHUH
nabopaTopHOH PabOTHI
Neb

[TonrotoBka  oTyeTa O  BBINOJHCHUU
naboparopaoit pabotel Ned4 "HccnemoBanue
UQPPOBBIX YCTPOUCTB ¢ 0OPATHOM CBSA3BIO"

27

[ToBTOpEHME MaTepraa
JIEKIIAH, TIOATOTOBKA K
MIPAKTUYECKOMY
3aasaTuio Nel7

IToaroroBka k nmpakTruyeckoMy 3aHsaTuro Nel7
"Llndpo-ananorossie npeoOpa3oBaTeu.
Amnanoro-mudpoBsie npeodpazoBaTenn”

28

[ToBTOpEHNE MaTepuana
JICKIINHU, ITIOATIOTOBKA K
TECTy Mo TeMe 2.2

[logrotoBka k Tecty 1o Teme 2.2
"[locnenoBaTenbHOCTHBIC uudpoBbie
ycrpoiictBa. KoMmOWHHUpOBaHHBIE —aHAIOTO-
1 posble ycTpoicTra'

Bcero

88




4. O0pa3oBare/ibHbI€ TEXHOJOTHH

HpI/I peain3anuu AUCHUIIIMHBI <<9JICKTpOHI/IKa M MHKPOIIpOHCCCOpHasd TCXHHUKa» II0

O6paSOBaT€JIBHI>IM

nporpaMmmam

HaIrpaBJICHUA

IIOATrOTOBKH

OakanaBpoB

15.03.04

«ABTOMATH3AIUS TEXHOJIOTUIECKHUX MTPOIECCOB U IIPOU3BOICTBY HCITOJIB3YIOTCS TPAIUIIHOHHEIC
o0pa3oBaTelbHbIC TEXHOJIOTUM (JIGKIIMA B COYETAHWUU C MPAKTHYECKUMHU U JTA0OPATOPHBIMU
3aHSTUSAMH) U DJIEKTPOHHOE O0yUEHHUE.
B nporiecce 00y4ueHHs HCTIOMB3YIOTCS:
- auctanumoHHsle Kypcwl (/[K), pasmemennsie Ha miomanke LMS Moodle, URL:
http://Ims.kgeu.ru/

- 3JIEKTPOHHBIE 00pa3oBarenbHbie pecypchl (DOP), pa3melneHHbIe B JIMYHBIX KaOWHETaxX
ctyaeHToB DnektpoHHoro yausepcutera KI'DY, URL: https://e.kgeu.ru/TeacherResource

5. OuenuBaHue pe3yjbTATOB 00y4YeHUSI

OueHuBaHHE peE3yJbTaTOB OO0y4YEHUs MO JHUCHUIUIMHE OCYIIECTBIAETCS B paMKax
TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH, MPOBOAUMOTO N0 OauibHO-peTHH-TOBOM cucteme (bPC), n
IIPOMEKYTOYHON aTTECTALNH.

O0001IeHHbBIE

KpUTEPUH

n IIKajia

OLCHUBAHUA

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIN (I/IHIII/IKaTopa JOCTHIKCHMU S KOMHGTGHHI/II/I) II0 uTOraM OCBOCHH JUCHUITJIMHBI:

ITnanu- O0600111eHHbIe KPUTEPHH U IIKaJIa OLICHUBAHUS PE3YIbTATOB 00yUEHUS
pyeMbIC HEYI0BIIET- YIOBIIET-
pe3yiib- XOPOIIIO OTJIMYHO
BOPHUTEIBLHO BOPUTEIHLHO
TaThl
oGyuenns HE 3a4TEHO 3a4TEHO
VpoBeHb 3HaHWM B|YpoBEeHL 3HAHWHA B
VYpoBeHb 3HAHHMI HIDKE MusnmabHo 6p 6p
N bEM BEM
IlonHoTa MEHI/IM&J‘IBHHX JIOTLYCTUMBIH — ypOBCHE coomner oo
. COOTBETCTB eM COOTBETCTB eM
3HaHUU |TpeOoBaHMIA uMetor|h A, - HMEET  MECTO yon Yo
IIporpaMm HMeEET|IIporpaMm
p ’ MHOT'O HEerpyObIX POTpamue, ceT|lporpaMme
MECTO IrpyOble OIINOKHU OMHGOK MECTO HECKOJIbKO|TOATOTOBKH, oe3
HETPYOBIX OIIHOOK oIInOoK
IIpopeMoHCTpUpPOBaHEI
[IponemoHCTpUpPOBaHBI poat pHp
[TponemMoHCTpUPOBaHBI BCE OCHOBHBIC YMEHWUS,
[Tpu pereHnn BCE OCHOBHBIE YMEHWUS,
OCHOBHEIC yYMEHMUH, pElIeHbl BCE OCHOBHBIE
CTaHJApTHBIX 3aJa4 HE pelieHbl BCe OCHOBHBIE
peIIeHBI THUITOBBIE 3aJJaud C OTJEJIbHBIMH
Hanuume |mpoaeMoHCTpUpOBaHbI 3ala4yl C HErpyObIMU
o 3aJjaud ¢ HErpyobIMuU HECYIIECTBEHHBIMU
YMEHUN |OCHOBHBIC YMEHUS, OIIMOKAaMH, BBIITOJIHEHEI
OIMOKAMH, BEITTOJIHEHBI HeJIOoYEeTaMH,
UMEIOT MECTO TpyObie BCE 3aJIaHHUSA B ITOJHOM
BCC 3aJaHMsI, HO HE B BBITTOJTHEHBI BCE
OIINOKHU o0bemMe, HO HEKOTOpPbIe
[IOJIHOM 00BEME 3aJaHisl B IIOJIHOM
C HeJoUYeTaMHU
o0BeMe
ITpu CIICHUN . |IIponemoncTpupoBans! |[IpogeMOHCTPHUPOBAHEI
Hammuame P p HNmeetcs MuHIMAaIbHBIN poal pHp POz TPHp
CTaHJApPTHBIX 3a7a4 He 0a30BbIC HABBIKM TMPHU|HABBIKM TPU PEIICHUU
HaBBIKOB HAaO0Op HAaBBIKOB IS
MIPOJIEMOHCTPUPOBAHBI pelIeHUN CTaHAapTHBIX |HECTAaHAAPTHBIX  3a71a4
(BmageHue pelleHnss CTaHJapTHBIX
0a30BbIE HaBBIKU, 3aa4 C HEKOTOPBIMH|Oe3 OIINOOK i
OTIBITOM) 3a/1ay ¢ HEKOTOPBIMHU
UMEIOT MECTO TPYyOBIE HegoYeTaMU HEJIOYETOB
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[IIkana OLIEHKH pe3yIbTaTOB O0YUYEHHUS 110 AUCLUIUINHE:
VYpoBeHb chopMHPOBAaHHOCTH KOMIIETEHIINN
(1lecKpUIITOPBI JOCTHXKEHHS KOMIIETEHIIUHN)
3amaHu- . . Hwnxe .
Bricokuii Cpennuit Huzknit
Kon pOBaHHbIE CpEHETO
€CKPUITOPbI
KOMIICTEHIHH JACCKp p [ITkana oueHnBaHUs
OCBOEHUS
yIIOBJIET-BOPUTE [HEYIOB-JIETBOPU-T
JUCIUITNHBI OTJINYHO XOpOo1LIOo
BHO €JILHO
3aYTEHO HE 3a4TEHO
[K-2: 3HATH:
CIIOCOOHOCTH OCHOBHBIE B nonHoit Mepe | 3HaeT 3naer OazoBele | He 3Haer wim
BBIOMPATH CXEMBbI 3HAeT OCHOBHbIE CXEMBbI IJI0XO0 3HaeT
OCHOBHBIC U AQHAJIOTOBOM M | OCHOBHBIE CXEMBI aHaJOroBOM U | 6a30BbIe CXEMBbI
BCITIOMOTaTeNbHBI | u(poBOH CXEMBI aHaJIoroBol U | uudposoi AQHAJIOrOBOM M
€ MaTepUaJIbI VIS | SIIEKTPOHUKU U | aHAJIOTOBOM U | udpoBoi AIIEKTPOHUKHU U | UPPOBOH
U3TOTOBJICHUS MUKpoIpolecc | uudpoBoii AIIEKTPOHUKU M | MUKPOIPOIECC | BJIEKTPOHUKH U
U3 JICTIHH, OpHOH JJIEKTPOHUKU U | MUKPOIIPOLIECC | OPHOM TEXHUKHU | MUKPOIIPOLIECCO
CrocoObI TEXHHUKH, UX MHUKpOTPOIIECC | OPHOW TEXHHUKHU | U UX OCHOBHBIE | pHOM TEXHHKH,
peanusanuu napaMeTpsl U OpHOM U METOJMKH UX | IapaMeTpHlI, HE
OCHOBHBIX 0COOEHHOCTH TEXHUKH,  UX | aHaJIu3a U | MOXET ONHCATh | OPUEHTUPYETCS
TEXHOJIOTUYECKU | pabOTHI; napaMeTpel U | pacyera, B o0mux | B ux
X MPOLIECCOB, MIPUHIIMIIBI 0COOEHHOCTH OCHOBHbIE yepTax uX | mapameTrpax u
AQHATMTHYCCKUE U | BBIOOPA y3JI0B, | paboTBhI; IIPUHLIMIIBI pabory, 0COOEHHOCTSIX
YHUCIICHHBIC KacKaJioB 1 TIPUHIIMUIIBI BbIOOpA y3JI0B, | IPUHIIUIIBI paboTHl,
METOJbI IIPU CBsi3el MeXAy | BbIOOpa Y3JIOB, | KacKaoB U | BBIOOpa Y3JI0B, | IPUHIIUIIAX
pa3paboTke ux HUMU; KackasioB U | CBA3EM MEXIy | KackaloB U | BBIOOpa  Y3JIOB,
MATEMATUYECKUX | METOAUKHU CBSI3€M MEXKIY | HUMHU CBSI3eM  MEXKIY | KaCKaJoB 51




MOJICIICH,
METOIbI
CTaHIAPTHBIX
HCIIBITAHHH I10
ONpEJICTICHUIO
bU3HKO-MEXaHUY
€CKHX CBONCTB U
TEXHOIOTHYECKHU
X MoKa3aTelei
MaTepHaJIOB U
TOTOBBIX
H3JICITUH,
CTaHJapTHbHIC
METOMBI UX
MPOCKTUPOBAHUS
, IPOTPECCHUBHBIC
METOJIbI
JKCILTyaTaluu
n3Jenni

aHanm3a u HUMH; COBEpILACT HUMH, CBSI3EH  MEXay
pacuera cxeM METOAMKH Herpyoble IIPOBECTU HUMHU
aHaJIOTOBOM M | aHanM3a U | omHrOKM  TIpU | aHAJIH3 U | coBepuIaer
U poBon pacuera CXeM | OIMCAaHUU  UX | pacyer rpyOble omMOKH
QJIEKTPOHUKHU M | aHAJOrOBOM U | HApaMETPOB U | HECIOKHBIX Opyd aHaIUM3e U
MHUKponporecc | HuppoBon ocoOeHHOCcTeH | cxeM, pacuere cxeMm
OpPHOU TEXHHUKH | AJIEKTPOHUKU U | PabOTHI, coBepuiast
MHUKpPOIIPOILIECC | aHaIu3e u | HerpyOsble
OpHOM TEXHHKHU | pacuere OINOKHU
YMETB:!
Ymeer
B nosiHOM Mepe | COCTaBIATH
COCTaBJISATh eer CXEMBI
M He yMeer
CXEMBbI COCTaBJISTh 3aMeIleHus] U
COCTaBJISATh
3aMelleHus U CXEMBI MaTeMaTHYECKU
Ymeer CXEMBI
MaTeMaTHUYECKH | 3aMEIIEHUs] W | €  ypaBHEHHUs
COCTaBJIATh 3aMeIleHuss U
€ YpaBHEHUS MaTeMaTHYecKu | Uil pacyera
CXEMBI MaTeMaTHYECKH
JUlsi pacueTa M | €  ypaBHEHUS | aHaIM3a
3aMeIleHUusl U | e ypaBHEHHUS
aHanmu3a U1 pacdera U | paboThl  CXeM
N MaTeMaTU4YecKu | I pacuera U
paboThl cxem aHaJn3a aHaJIOTOBOM U
o . € YypaBHEHHs, | aHaJIM3a paboThI
aHaJoroBoil U1 | paboTel  cxeM | HudpoBoH
. N IIPOBOAMTD cXeMm
1 poBon AQHAJIOTOBOM U | DJIEKTPOHUKU U .
. pacuer U | QaHAJIOTOBOM M
3JIEKTPOHUKHU U | LU(POBOI MHKpOIIpoLece .
. AKCHEPUMEHTAN | UPPOBOU
MHUKPOMNPOIIECC | AIEKTPOHUKU U | OPHOU TEXHUKHU
. BHOE IEKTPOHUKU U
OpHOM TEXHUKH | MUKPOIpPOLIECC | IO ux
- HCCJIEIOBAHUE | MUKPOIIPOLECCO
0 UX OpPHOH TEXHUKH | MATEMaTHUECKU .
C IPUMEHEHHUEM | PHOM TEXHHUKH,
MaTeMaTHYECKH | IO ux | M MOJIEIISIM,
COBPEMEHHBIX | IPOBOJIUTH
M MOJETISIM; MaTeMaTHYeCKU | IPOBOIUTh
UHPOPMALIMOH | pacyeT u
IPOBOJTUTH M MOJIENISM, | pacyer u
HBIX JKCIIEpUMEHTAI
pacyer u IIPOBOJUTH HKCIEpUMEHTAI .
TEXHOJIOTUH | | bHOE
AKCIEPUMEHTAJ | pacyer U | bHOE
CHEIMAJIbHOTO | MCCIIeI0BaHUE
BHOE SKCHEPUMEHTAN | UCCIIEI0BaHHE
IPOrPaMMHOTO | CXEM
UCCIIEJOBaHUE | bHOE CXeM .
. o0ecrnieueHus AQHAJIOTOBON U
CXEM UCCIIeIOBAaHUE | QHAJIOTOBOM U . .
. . IIPOCTENIINX ugpoBoi
AQHAJOTOBOM M | CXEM uudpoBoi
. . cXeM JNIEKTPOHUKU H
ugpoBoi aHAJIOTOBOM W | DIIEKTPOHUKHU U .
o aHAJIOTOBOM M | MUKPOIIPOLIECCO
DIIEKTPOHUKHU U | TUPPOBOU MUKPOIIpOoIiecc . .
. uuppoBoi PHOHN TEXHUKH C
MHUKPONPOIIECC | AJIEKTPOHUKU U | OPHOW TEXHUKHU
. AJIEKTPOHUKU U | TPUMEHEHHEM
OpPHOM TEXHHUKH | MUKPOMPOIIECC | C TPUMEHEHHEM
. MHUKPOTIPOIIECC | COBPEMEHHBIX
C IPUMEHEHHEM | OPHOW TEXHUKH | COBPEMEHHBIX .
OpHO UH(POPMALIMOHH
COBPEMEHHBIX | C TPUMEHEHHEM | HH(POPMAIIHOH .
TEXHUKH, BIX TEXHOJOTHH
UH(POPMALIMOH | COBPEMEHHBIX | HBIX
. COBEpILAeT U CIIEIHAIbHOTO
HBIX WHPOPMAIIMOH | TEXHOJIOTHH W
. HerpyoOsbie MIPOTPaMMHOTO
TEXHOJIOTUI U | HBIX CHENHaTbHOTO
. OILINOKHU oOecrieueHus,
CHEIHMAIbHOTO | TEXHOJIOTUH U | IPOrpaMMHOTO
coBepIIaeT
IPOTPAaMMHOTO | CHELMAIBHOTO | o0ecreyeHus,
rpyOble OIIMOKH
obecrnieyeHus MPOrpaMMHOTO | COBEpILIAET
obecrieyeHus HEerpyoble
OIIMOKHU
BJIAJICTh:
HaBBIKAMU B nonnoit mepe | Biageer Bianeer He BJIaJI€ET
COCTaBJICHUS BIIaJI€ET HaBBIKAMHU HaBBIKAMHU HaBBIKAMHU
cXeM HaBBIKAMU COCTaBJICHUS COCTaBJICHUS COCTaBJICHUS
3aMelleHus, COCTaBJICHUSI CXeM CXeM CXeM
MaTeMaTHYECKU | CXeM 3aMelleHus, 3aMelleHus, 3aMelIeHus,
X YpaBHEHH 3aMelleHus, MaTEMaTHYECKU | MaTEMaTUUYECKU | MAaTeMaTHYECKU




JUTS pacdera u
aHayM3a
paboThI cXeM
aQHAJIOrOBOM U
udpoBoi
JIEKTPOHUKHU U
MHUKPOIIPOIIECC
OpHOI1
TEeXHHKHU;
HaBbIKaMU
aHajau3a u
pacuera cxeM
aHAJIOrOBOM U
udposoit
DIIEKTPOHHUKH H
MUKPOTIPOIIeCC
OpHOI1
TEXHHUKH, B TOM
YUCIIE C
MPUMEHEHUEM
COBPEMEHHBIX
nHpopMaIoH
HBIX
TEXHOJIOTUM U
CIELUATILHOTO
MPOrPaMMHOTO
obecrieueHus

MaTeMaTHYECKH
X  ypaBHEHUH
JUISL pacuera H
aHaym3a
paboTel  cxem
aQHAJIOTOBOM U
udpoBoit
JNEKTPOHUKU U
MHUKPOIPOIIECC
OpHOM
TEXHHKH,
HaBbIKaMU
aHaiau3a u
pacuera cxem
AQHAJIOrOBOM U
nudposoi
JNEKTPOHUKU U
MHUKPOTIpOIIecC
OpHOM
TEXHUKH, B TOM
YUCIIe c
MIPUMEHEHHEM
COBPEMEHHBIX
nHpopMaIoH
HBIX
TEXHOJOTUN U
CHEIUaTBLHOTO
MIPOTrPaMMHOTO
obecrieueHus

X  YpaBHECHMU
JUIsL pacdera M
aHanm3a
paboTBl  cXeM
aHaJOrOBOM W
nudposoit
AIEKTPOHUKU H
MHUKpPOIIpOILIecC
OpHO
TEXHHKH,
HABBIKAMU
aHaim3a u
pacyera CXeMm
aHAJIOrOBOM U
udpoBo
AIIEKTPOHUKU H
MHUKPOIIPOIIECC
OpHOU
TEXHUKH, B TOM
qrcie c
IPUMCHEHUEM
COBpPEMEHHBIX
nH(pOpMaLILOH
HBIX
TEXHOJIOTHUI H
CIEIHAILHOTO
MIPOrPaMMHOTO
o0ecrieyenus,
COBEpIIIaeT
Herpyoble
OIITNOKH

X  yYpaBHEHHH
JUIsL pacdera M
aHanm3a
paboTHI,
HaBBIKAMU
aHaim3a u
pacuera, B TOM
qrcie C
MIPUMECHEHHEM
COBpPEMEHHBIX
UH(POPMALMOH
HBIX
TEXHOJIOTUN H
CIEIHAILHOTO
MPOrPaMMHOTO
obecreueHus,
MPOCTEUIIINX
CXeM
aHaJOTOBOM W
nudposoit
AICKTPOHUKH H
MUKpPOIIpOILIeCC
OpHOI1
TEeXHHKH,
COBepIIaeT
HerpyObIe
OIINOKH

X  ypaBHEHUH
IUId pacuera H
aHanmm3a paboThI
cXeM
AQHAJIOrOBOM M
udpoBoit
JIEKTPOHUKU U
MHKPOIPOLIECCO
PHOM TEXHUKH,
HaBBbIKAMHU
aHaJIn3a U
pacuera  cxeMm
AQHAJIOrOBOM M
udpoBoit
JIEKTPOHUKU U
MHUKPOIPOLIECCO
PHOH TEXHUKH, B
TOM 4HUCIE C
IPUMEHEHHUEM
COBPEMEHHBIX
UH(POPMALIMOHH
BIX TEXHOJIOTHI
U CIIELIUAJIBHOTO
IPOTrPaMMHOTO
obOecrieueHus,
coBeplIaeT
rpyOble OINOKHU

OrneHouHbIE MaTepHasibl JUIsl TPOBEIEHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu npuseaeHsl B [Ipunoxkenun k pabodeil mporpamme JUCITUTUTHHBI.
[TonHBI KOMIUIEKT 3aJlaHMM U MaTepuaioB, HEOOXOMUMBIX JUIsl OIICHUBAHUS PE3yJIbTAaTOB
oOy4eHHs 10 NUCIUIUIMHE, XPaHUTCS Ha Kadeape-pa3padoTynke B OyMaKHOM U 3JIEKTPOHHOM
BHJIC.

6. YueOHO-MeTOAUYeCcKOe U HHPOPMAITMOHHOE 0OecnieuyeHne JUCHUTINHbI
6.1. YueOHO-MeTOAMUYECKOE 00€ecIIeueHue

OcHOBHAag JJUTEPATYpa

Koma-Bo
Bun usnanus Mecto Anpec JK3EMILII-
Ne Hanwme- (yueOHUK, I'on P
ABTOD(BI) W3/1aHMS, AJIIEKTPOHHOIO [ poOB B 6HMO-
/1 HOBaHUE yueOHOe U3IaHUS
HocoBue, 1p.) U31aTEILCTBO pecypca JINOTEKE
> KDY
OCHOBBI
iMHpéI(?I?OJE(C))ﬁ MH;}I:;;J;GET ebHoe https://e.lanbo
1 N P Y CII6.: JIanb 2013 | ok.com/book/
C. B., TutoB| Muxkponpore nocodue
o 12948
E. B. CCOPHOM
TEXHUKHA




DIJIEKTPOHUK

I'vees B. T au https://www.b
2 [ "+, | MEKpOTIpOIIE y4eOHUK M.: Knopyc 2016 | ook.ru/book/9
I'yces HO. M.
CCOpHast 19270/
TEXHHKA
I[OHOHHHTGJIBH&H JUTEpATYpa
Kon-Bo
Bun usnanus Mecto Anpec DK3EMILIA-
No Hanwme- (yueOHUMK, l'on P
ABTOpP(BI) W3/1aHMS, 3JIEKTPOHHOIO | pOB B OMO-
n/n HOBaHUE yuebHoe U3JJaHUS
HocoBue, 1p.) U3JIATETIBCTBO pecypca JTHOTEKE
> KI'DY
bypb6aera H. Coopmx )
B 3a/1a4 1o e6Hoe M.:
1 " MOJIYITPOBO/T ya OUSMATIIM [ 2006 25
JHenpoBcka . nocobue
HUKOBOM T
aT.C.
JIEKTPOHUKE
VY4ebHo-
Baranopa H.|"PaKTITICCKO
€ mocobue 1o
/L, Ennxecsa ACLHUILIINHE ebHoe
2 |r. 0 yi Kasanp: KTDV| 2010 49
DIEeKTPOHH nocobue
Kynaruna JI
r bI€ L[ENU U
| MHKPOCXEMO
TeXHUKaA"
na00opaTOpHBIN
OCHOBLL MIPAKTUKYM I10
. | AMcuuIuInHAM
unposoii "MaremaTtuueck
AIIEKTPOHUKHU
M€ OCHOBBI
. Uccnenosan o
AxmeTBasiee | M€ U CUHTE3 UM ppOBOii
3 TEXHUKHU", Kazanw: KI'DY| 2013 8
Ba JI. B. muppoBbIX |,
. Nudpopmannon
YCTPOWCTB B
Hasi
MPOrPaMMHO "
o DIIEKTPOHUKA",
1 cpele "DNIeKTpOHUKA U
Multisim 10/1
MUKPOITpOIIecc
OpHas TEXHUKA"
Kynaruna JI.| W3yuenue https://lib.kge
I'., XacanoB|mapameTpoB 1 u.ru/irbisear 1
4 |P. JI.,| xapaktepuct | mnpaktukyM |Kazans: KIDVY| 2017 5/scan/15850.
ABBaKyMOB UK df
M. B. yCWIHTEIEH P
AxmeTBaiee https://lib.kge
sa JI B, OcHoBE yaebHo- u.ru/irbis64r_1
5 Kynaruna JL nudposoit | meroamueckoe |Kazanb: KIDY| 2018 5/scan/1805m.
AJIEKTPOHUKHU nocobue

I.

pdf




6.2. UudopmanuonHoe odecnevyenmne

6.2.1. DIEeKTPOHHBIE U MHTEPHET-PECYPCHI

i HanMenoBaHue 3J€KTPOHHBIX ¥ HHTEPHET-PECYPCOB Ccruika
1 | Dnexkmponno-6ubnuomeunas cucmema «Jlanvy https://e.lanbook.com/
2 | Dnexmponno-oubnuomeunas cucmema «ibooks.ruy https://ibooks.ru/
3 | Dnexmponno-6ubnuomeunas cucmema «booK.ruy https://www.book.ru/
4 | Duyuxnoneduu, cnosapu, cnpaBoYHUKU http://www.rubricon.com
5 | llopman "Omxpvimoe obpaszosanue” http://npoed.ru
6 | Eounoe oxkno docmyna Kk 006pazo8amenbHbiM pecypcam http://window.edu.ru

6.2.2. IIpodeccroHabHBIE 036l JAHHBIX

No HaunmenoBanue npodeccrnoHambHbIX Pexxum
Anpec
/11 0a3 JaHHBIX JIOCTYTIA
1 OguyuansHulii unmepHem-noOpmai NPasosoll hitp://pravo.qov.ru
ungopmayuu
5 Cnpasounas npagogas cucmema http://consultant.ru
«Koncynomanm ILirocy
3 Cnpasouno-npagosas cucmema htto://garant.ru
no 3akonooamenvcmay P® Hp-rgarant.iu
6.2.3. UupopManmoHHO-CIPaBOYHBIE CUCTEMBI
Ne HanmeHnoBanne MHPOPMALIMOHHO-CITPABOYHBIX Asbec Pexum
/11 CHUCTEM /P JIOCTYTIa
1 | Hayunas anexmponnas dubnuomexa http://elibrary.ru
2 | Poccuiickas eocyoapcmeennas bubiuomexa http://www.rsl.ru
3 MeofcdyHapodHa;Vz pegepamuenas 6aza OaHHbIX http://Awww.zbmath.or
Hayynolx uzoanuu ZDOMATH
4 Meofcdynapoéﬂa{z pegl?epam_ueﬁaﬂ 0a3a OaHmbIx http:// link.springer.com
Hayunwix uzoanu Springerlink
5 | ObpaszosamenvHuolit nopmai http://www.ucheba.com



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://pravo.gov.ru/
http://consultant.ru/
http://garant.ru/
http://elibrary.ru/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.ucheba.com/

6.2.4. JlunieH3MoHHOE W CBOOOJHO DACIPOCTPAHIEMOE MIPOrPaAMMHOE 00ECIIEUEHUE

JUCHUTUIAHBI
Ne | HaummeHoBaHME IPOTrpaMMHOTO PexBU3UTHI TOATBEPHKIAIOIINX
porp Onucanue ATBCPAAAIOM
n/n o0ecrieyeHus JOKYMEHTOB
. 3A0 "CodrJlaitaTpeiin
Windows 7 IIpodeccuonansuas|Ilonb3oBarenbckas
1 pod Ne2011.25486 ot 28.11.2011 Hewuckur.
(Pro) OTIepaIlMOHHAS CUCTEMA
1paBo. beccpouHo
LabVIEW Professional |Cpena rpapuueckoro|3A0 "CodrJlaitaTpeiin"
2 |Development System for|mporpammupoBanus n|Ne2013.39442  Heuckin.  mpaso.
Windows pa3pabOoTKN NPUIIOKEHUI beccpouno
[Taker MPOrpaMMHOTO
. . . 3A0 "Co¢rJlaitaTpeiin"
NI Academic Site License —|o6ecmedenus mis rpa@uyeckoro b peuaL
3 - . . Ne2013.39442  Hewuckn.  mpaBo.
Multisim Teaching Only (Smaii) [mporpammupoBanus u
beccpouno
IPOEKTHPOBAHUS
. . . [Taker [IPOrPaMMHOI0 o .
NI Academic Site License —| **%' rp ) ql)’nqecmm 3A0 "CodyrJTaitn Tpeiin"
4 |LabVIEW Teaching and AL TP Ne2013.39442  Hewuckin.  mpago.
. IPOTPaMMHUPOBAHUS u
Research (Smaii) Beccpouro
IPOEKTHPOBAHUS
[TakeT nporpaMMHBIX TPOAYKTOB . o
. : porp POAYKTOB|3 o nCodrTaiinTpeiin" Ne21/2010
5 Office Standard 2007 Russian|comeprkariuit B cebe or 04052010 Hemcki  moaso
OLP NL AcademicEdition+ HEOOXOIUMBIE oucHbIe e ' Pago.
beccpouno
POTPaMMBbI
Cucrema noucka uadopmanuu B|CoOonHas  juueHsus  Hewucki.
6 |bpayzep Chrome (popman A "
CETU UHTEPHET npaBo. beccpoyno
I1O nnsa 3¢ (hekTUBHOrO OHJIAKH-
A (ub(b CBoGosnHas  nuneHsuss — Hewcki.
7 |LMS Moodle B3aMMOJICHCTBHS TPETIOaBaATEIIS
paBo. beccpouHo
U CTyJIEHTa
7. MaTepuaJibHO-TEXHUYECKOEe o0ecnevyeHne U CIUIIHHbI
. HanmenoBanue cieruanbHbIX .
Ne Bun yae6Ho# . . OCHaIIEeHHOCTh CHelHaIbHbIX TOMEIEHUH 1
MIOMENICHUH 1 MOMELIeHUH 1715 .
n/m paboThI nomenenuit 1 CPC
CPC
IIPOEKTOP, SKPaH, KOMIBIOTEP B KOMIUIEKTE C
MouuTopMm, crerabl: DC -23 "HccnenoBanue
CXeM pemaroumx ycuautened (2 1mr.),
"OpHokackaaubii  ycunutens, LHAIl wu
AL, "Y3K0MONOCHBIN PE30HAaHCHBIN
YCWINTENB', "TpaH3ucTOpHBIA K04,
"I'enepaTop MUIOOOPAa3HOTO HaMpsHKEHHS ",
"MoIHbsie YCHJINTEIbHBIE Kackajbl'",
"OnHoBHOpaTops!”, " AMIUTATY AHAS
VYyeOHast aytuTopus Ais MOJIYJISIIIAST TAPMOHUYECKAX CHUTHAJIOB U
1 OKk3amMeH MIPOBE/ICHUS POMEXYTOUHON  [IeTeKTUpPOBaHUS
arrectranuu A-401 aMJIUTYTHO-MOAYJIUPYEMOTO curHana",
"CxeMbl TUIIOBBIX reHepaTopoB",
"VeunurenbHble Kackalbl Ha OHUMOISPHOM
Tpanzuctope"”, "HccinenoBanue — paboOTHI
AKTUBHBIX W  TIACCUBHBIX  (UIBTPOB",
"N3mepenue aMILIUTYTHO-4aCTOTHBIX
XapaKTEPUCTUK (UIBTPa Ha MOBEPXHOCTHBIX
aKycTHYecKux BonHax", (oTokomopumerp
K®K-3- 01 (2 mr.), mabopaTopHbIi CTEH
KC- 11 (3 mt.), reneparop, ocumiorpag




YueOHas ayiuTopus s

JIOCKa ayauTopHas (2 IIT.), aKyCTHYeCKas
CUCTCMA, YCHIIUTCJIb- MUKUICD JIA CHCTCM

HCKHI/IOHHBIC IMIPOBCACHU A 3aHSTUN JICKIHUOHHOT'O =
RAHSTHS THIA I[-102, I[_1049 I[_302, H_304> TPOMKOHU CBsA3H, MUHUKOMIIBIOTED, MOHI/ITOIB,
H'SOZ,H'504, B-103,B-503, B-303 IIPOCKTOP, 3KpaH HACTCHHO- IIOTOJIOYHBIH,
MUKPO(DHOH
VYyeOHnas naboparopus
«JIabopaTtopus .
kommbiorep (16 1mIT.), KOMMYTalMOHHBII
aBTOMAaTU3MPOBAHHOTO aHAIN3a
JIaGopatopHsble mkad Ui YCUJIMTENSI-MUKIIepa c
JIEKTPOHHBIX CXEM. .
3aHATHA . ycTaHOBKOM Besuiec, nHTEpakTUBHAsI 10CKa,
JucruieiHpIin Kiaace»
. IIPOEKTOP
KomnbroTepHslil Ki1acc ¢ BBIXOJOM
B UnTepHuer, A-405
ocumiiorpad, BOJBTMETP YHHBEPCAJIbHBIN,
FEHEepaTOp  CUTHAJIOB  HU3KOYACTOTHBIM,
1a00paTOpHBIM  CTEHJ AN HU3MEpEeHus
curHaioB ¢ gatuukoB SCXI (2 mrT.),
mudpoBoi nBetHoi ocmuwmiorpap OWON
YyeOnas 1aboparopus "
JIaGopatopHsble (2mr.), mabopartopubie cTeHmbl: "DC-23
«Jlaboparopust 0OCHOB
3aHATHUSA HccnenoBanue cXeM pelarmux
3JEKTpOHUKN» A-410 on o . "
yeunuteneid", "MarHuTHbI  ycUIUTENB",
2C-4 bunonspueii TpaH3ucrtop",
"HccnenoBaHue XapaKTEPUCTHUK MarHUTHBIX
CepACYHUKOB", "JIByXMarHuTHbIN
npeoOpa3oBaress"
JI0OCKa ayJauTOpHas, TeNeBU30p, CTEHIbL:
"N3ydyeHue XapakTEpUCTUK M IapaMeTpoB
II0JIEBOTO TPAH3MCTOPA € YNPaBJISAIOLIMM p-N
nepexonoM", "M3yueHue XapakTEpUCTUK U
MOJyJIEd TMOJYNPOBOAHUKOBBIX  JHOAOB",
"MUII TpaH3uCTOp", "HUccnenoBanue
TEPMOIEKTPOHHON 5smuccun", "H3yuenue
CTaTMYECKUX XapaKTEpUCTHK M IMapaMeTpoB
TpaKTHuecKie VYueOHast aytuTOpHs JUIs ounossipHoro Tpansucropa", "MccnenoBanue
p MIPOBEJCHUS MPAKTUYECKUX napamerpoB  MOII  cTpykTyp MeTonom
3aHATHA . " " "
3aHsaTUN A-408 BOX", Uccnenosanue TUPUCTOPOB",
"CxemorexHuka" (3BeHbss 0OpaTHOW CBSI3U;
OnepannoHHbIE YCUIIUTEIIN; Monyins
n3mepeHnil; OyHKIHMOHAIBHBIN T'€HEPATOD;
Cxemorexnuka snemeHToB TTJI; OunbTpsl;
Komnaparop; CrabunuzaTopsl HanpsiKeHUS,
TpaH3ucTopHbIi YCUIIUTEND;
MynbTuBHOpPATOpPHI U TakMEpPBI), KOMIIBIOTEP
B KOMIUIEKTE C MOHUTOPOM, KaMepa
KoHnTtposnb VYyeOHnast aytutopus ais koMmmploTep (16 1mIT.), KOMMYTAI[MOHHBII
CaMOCTOSITEIILHOU IIPOBEJIEHUS TPYIIIOBBIX U mkadg JUIS YCUJIUTEINA-MUKILIEPA c

paboTHI U MHAs
KOHTaKTHas paboTa

MHAMBHUIYAJIbHBIX KOHCYJbTAIUH,
TeKyI1ero KoHTpoist A-405

yCTaHOBKOM Beinec, nHTEepakTHBHas IOCKa,
IIPOEKTOP

CamMocTrogreapHas
paborta

YuraapHbIH 3a1

MPOEKTOP, TIEPEHOCHOM OJKpaH, TOHKHUE
KineHTHI (13 mT.), KoMIbroTEpHI (5 MIT.)

KoMImbroTepHslii K1acc ¢ BBIXOA0M
B MHTepHeT

MOHOOJIOK (30 IIT. ), cucrema
BUIE€OHAOIIOIEHUSA (6 BHJICOKaMep),
MIPOEKTOP, IKpaH




ocuusuiorpad, BOJBTMETP YHHUBEpPCaJIbHBIMU,
FEHEpaTop  CHUTHAJOB  HU3KOYACTOTHBIM,
7a00paToOpHbIl  CTeHJ Uil U3MEPEHHUS
curHajoB ¢ jgarunkoB SCXI (2  miT.),
nudposoit 1BetHOM ocumwwiorpap OWON
(2mr.), nmaboparopubie creHapl:  "DC-23
Uccnenosanue CXeM pelanmx
yeunuteneid", "MarHuTHeIH  yCcHUIMTENB",
2C-4 bunonspHbiit TpaH3ucrop",
"HccnenoBaHue XapakTEPUCTHK MAarHUTHBIX
CEpJECYHUKOB", "JIByXMarHUTHBIN
npeoOpa3oBaresp"

IPOEKTOP, SKPaH, KOMIIBIOTEP B KOMILJIEKTE C
MOHMUTOPM, cTeHapl: DC -23 "HccnenoBanue
CXeM peIIAlIIMX YCHWIUTeNer (2 1mT.),
"OpHokackaaubli  ycunutens, LAIlI  u
AL, "Y3K0MmoJOCHBIN PE30HAHCHBIN
YCUIIUTEIND", "TpaH3uCTOpHBIM  KJtOu",
"I'eHeparop NMI000pPa3HOTO HAIpPsOHKEHUA'",
"Morasie YCUJIUTEIIbHbBIE Kackazasl'",
"OnHoBUOpaTOpHI", "AMIUIUTYAHAS
MOJYJIALIMS TapMOHUYECKHX CUTHAJIOB U
JETEKTUPOBAHUS aMIUTUTYIHO
Moyupyemoro cursana', "CxeMbl TUIIOBBIX
reseparopoB", "YcuauTenbHble KacKaibl Ha
ounossspuom Tpansuctope”, "HccrnenoBanue
paboThl aKTUBHBIX M MACCUBHBIX (QUIBLTPOB",
"U3mepenue aAMIUIMTY/IHO-4aCTOTHBIX
XapaKTepUCTHK (DUIBTPa HA MOBEPXHOCTHBIX
aKyCTMYeCKUX BoJHax", (oTokosopumeTp
K®K-3- 01 (2 mrt.), 1aGopaTopHbIil CTEH]
KC- 11 (3 mrt.), reneparop, ocuuiuiorpad

VYueOHast ay TuTOpHS IS
7 Koncynpramun NPOBEICHUS HHANBUIYAIbHBIX
KOHCyabTanui A-410

VYueOHas ayquTopus Ui
KoHTakTHBIE Yackl BO YAUTOPHA 1 o
8 MIPOBEACHUS IIPOMEKYTOUHOU

BpeMs aTTecTaluu
P I arrectauu A-401

8. OcoOeHHOCTH oOpraHu3anuu o0OpPa30BATEJbHON JAeATEJbHOCTH ISl JIMI C
OrpaHUYEeHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U MHBAJIU/IOB

Jluna ¢ orpaHMYEeHHBIMH BO3MOXHOCTSAMH 3710poBbs (OB3) W WHBAIHUIBI HMEIOT

BO3MOXKHOCTB O€CIPENSITCTBEHHO MePEMEIIaThCs U3 OAHOr0 yu4eOHO-1a00paTOpHOTo KOopIyca B
JPYTOM, MOJHATHCS HAa BCE DTAXKU YU4eOHO-TA00PATOPHBIX KOPIYCOB, 3aHUMATHCA B YUCOHBIX U
WHBIX TOMENICHUSX C YYETOM OCOOCHHOCTEW MCUXO(PU3MUECKOTO Pa3BUTHUS U COCTOSHHS
3JI0POBBAI.
Hns obyuenus yui ¢ OB3 u MHBaNMMIOB, UMEIONIUX HAPYIICHHUS OMOPHO- IBUTATEIHHOTO
ammapara, 0OecrieueHbl YCIOBUS OSCIPENATCTBEHHOTO JOCTYIa BO BCE yueOHBIE TOMEIICHUS.
HNudopmanus o crienuaibHBIX YCIOBUSAX, CO3IaHHBIX sl oOydaromuxcs ¢ OB3 u nHBanmnmos,
pasMelicHa Ha caiite yHuBepcutera Www//kgeu.ru. Mmeercss BO3MOXXHOCTh OKa3aHHUS
TEXHHYECKONW  TOMOINM  aCCUCTEHTOM, a TakkKe YCIyr  CypIONEpPEBOMYMKOB U
TU(HIOCYPIOTIEPEBOTUNKOB.



Jlns amantanuy K BocnpusaTHio aunamu ¢ OB3 u mHBamuaaMu ¢ HapyLIEHHBIM CIIyXOM
CIPaBOYHOTO, Y4eOHOTO MaTepuaa Mo JUCHUIUIMHE 00eCeUNBAIOTCS CIEAYIONIUE YCIOBHS:

- 111 Ty4IlIed OPUEHTALMU B ayIUTOPUH, IPUMEHSFOTCSI CUTHAJIbI OMTOBEIICHUS O Ha4aJie
Y KOHIIE 3aHATHS (CJIOBO «3BOHOK) IMHUIIETCS Ha JIO0CKE);

- BHUMaHue ci1a0O0CibIIaniero o0y4yaromerocss IpuBJICKaeTCsl eAaroroM *ectom (Ha
IUIeYO0 KJIaJETCs pyKa, OCYHIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pasroBapuBas ¢ 00y4arouuMcs, eJarorndyeckuii paboTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKUMHU MPEJIJIOKEHUSIMH, 0OeCrieurBasi BO3MOXHOCTh YTEHHUS 10 TyOam.

KomMrmieHcanus 3aTpyIHEHHI peueBOro U MHTEIUIEKTYaIbHOTO PAa3BUTHS CIa00CITBIIIANITIX
00y4aronIuXxcst MPOBOJUTCS ITyTEM:

- HCIIOJIb30BAaHUSI CXEM, JHarpamMM, pPHUCYHKOB, KOMIIBIOTEPHBIX HPE3CHTAUN C
TUIEPCChIIKaMU, KOMMEHTUPYIOIMMU OT/IEIbHBIE KOMIIOHEHTHI U300paKeHHUS,

- PEryJISIPHOTO MPUMEHEHUs yNpaXHEHUH Ha TpadUuyecKoe BBIACICHUE CYIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUMU;

- o0ecrneyeHus: BOBMOXHOCTH JIJIsl 00y4arolIerocs MoIy4uTh aJpeCHYI0 KOHCYIbTAIlUIO
0 3JIEKTPOHHOU MOYTE MO Mepe HEOOXOIUMOCTH.

Jns agantanuu kK BocnpusaTuio dunamu ¢ OB3 1 nHBanuaamMu ¢ HapyHmIEHUSAMH 3PEHUS
CIIPaBOYHOTO, yueOHOoro, IIPOCBETUTEIIBCKOTO MaTrepuaa, IIPELYCMOTPEHHOTO
o0Opa3oBaTeNbHOM MPOrpaMMOl 10 BEIOpAaHHOMY HarpaBiie-HUIO MOATOTOBKH, 00€CTIEYNBAIOTCS
CJIEIYIOILUE YCIIOBHUS:

- Beaercs ajantanus oQuUUUanNbHOro caita B ceTH MHTepHeT ¢ ydeToM 0COOBIX
MOTPEOHOCTEN WHBATUIOB IO 3pPEHUI0, OOECIEeYMBACTCA HAIWYUE KPYyHHOIPU(TOBON
CIIpaBOYHOM MH(OPMALIMK O PACTIUCAHUU YUE€OHBIX 3aHSITHH;

- IearOru4eCcKuii pabOTHUK, €ro coOeceqHUK (MMPU HEOOXOIUMOCTH ), TPUCYTCTBYIOIIHE
Ha 3aHATUU, MPEJCTABISAIOTCS 00y4YarOUUMCs, PU 3TOM KaXIblii pa3 Ha3bIBAETCS TOT, K KOMY
NeJaroru4eckuil paboTHUK oOpaniaeTcs;

- JIUCTBUS, MECThl, MEPEMEIIECHUs MEeAaroruiyeckoro pabOTHUKA KOPOTKO M SICHO
KOMMEHTHUPYIOTCS;

- meuyatHas uUHQOpPMAIUsA MPEAOCTABIACTCS KPYMHbIM IpudroM (0T 18 MyHKTOB),
TOTAJIBHO 03BYYMBAECTCS;

- obecrnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIICHHOCTH MTOMEIICHU;

- MPENOCTABIISIETCS BO3MOXHOCTh MCIIOJIb30BATh KOMIIBIOTEPHI BO BpPEMs 3aHATHHA U
MpaBo 3anmucy 00BICHEHUI Ha TUKTOMOH (10 KEITAHUIO O0YJAFOIIINXCS ).

dopma poBeACHUS TEKYIIEH 1 TPOMEKYTOUHOM aTTecTauu s ooyyatomuxcs ¢ OB3
Y UHBAJIUJIOB OTPEAEIISIETCS NMEeJarornieckKuM pabOTHUKOM B COOTBETCTBUH C YUEOHBIM TUTAHOM.
[Ipu HeoOxomumocTu oOyvarouiemycst ¢ OB3, uHBanuay ¢ ydyeroM HMX HHAMBUAYaJIbHBIX
NCUXOPU3NYECKUX 0COOCHHOCTEN JAETCsl BOBMOKHOCTh IPOUTH MPOMEXKYTOUHYIO aTTECTALIMIO
YCTHO, TUCBMEHHO Ha OyMare, MMCbMEHHO Ha KOMITbIOTEPE, B pOpME TECTUPOBAHUSA U T.II., TMOO
MPEAOCTABIISACTCA JOMOJHUTEIBLHOE BpEeMs JIJIsl TOJATOTOBKU 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. CTpykTypa JTUCHMILIAHBI 15l 32049HOH (pOPMBI 00y4eHUsI

OO6u1ast Tpy10€MKOCTh JUCHUILIAHBI cocTaBiigeT 6 3aueTHbIX(bie) equnuli(bl) (3E), Bcero
216 dacoB, w3 koTophix 20 dYacoB COCTaBISET KOHTaKTHas paboTa OOydJaromIerocs C

IMperoaaBaTciICM (3aH$ITI/I$I JICKIIMOHHOT'O THIIA 6 gac.,

caMocTosiTeNbHas paboTta odyuaromierocs 187 gac.

3aHATHS CEMUHApPCKOTO THUIa
(mpakTUYeCKue, CEMHUHAPCKUE 3aHATHs, TabopaTtopHbie padoThl U T.1.) 10 wac., TpynmnoBbie u
WHJUBUyalIbHbIE KOHCYJIbTauK 4 yac., npueM sk3amena (KIIA), 3auera ¢ ouenkoit - 1 gac.,

B Cemect
. cero
Bun yae6HO# paboThI 4ACOR
3

OBLIAA TPYJOEMKOCTb AUCHUITJIMHBI 216 216
KOHTAKTHAS PABOTA OBYYAIOIIEI'OCA
C ITPETIOJAABATEIJIEM, 21 21
B TOM YHUCJIE!
Jlexunonnsle 3ansaTus (JIek) 6 6
JlaGopartopHsle 3ansTHs (J1ab) 4 4
[Ipaktuueckue 3ausarus (I1p) 6 6
KonTtpons camocTosiTenbHOI paboThl 1 WHAsI KOHTaKTHAS 4 4
pabota (KCP)*
KonTaktHbie yacsl Bo BpeMs attectanuu (KITA) 1 1
CAMOCTOATEJIbBHAA PABOTA OBYYAIOUIEI'OCH

187 187
(CPC)
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTalluu B (hopMme: 8 8
(3K3aMeH) _
OOPMA ITPOMEXYTOYHOUATTECTALNU Ok Ok




JIMCT BHECEHHSI H3MeHeHHH
Jlononnenus u uameHenust B OITOIT ¢ 2022/2023 yyebHoro roaa
B PII/l BHOCsTCS ciieytoLIne W3MEHEeHUs:

1. PIIJI npomonnena pa3genom 9 «Meroauyeckue peKOMEHIAUMM IS
IpenojaBaresiei o opraHu3aluyi BOCIUTATENbHOM paboThl ¢ 00y4alOLLIMMHUCH».

[Iporpamma onobpena Ha 3acemaHuu kadenpbl —paszpaboturka ATIIHT «01» wHoHs
2022r., npoTokoa Ne 6

3aB. kathenpoi B.B. I1noTHHKOB

[Iporpamma ogobpeHa METOAMYECKUM COBETOM MHCTHTYTA TeraodHepreTUKU «07)» HIOHA
2022r., npotokous Ne 05/22

H.o. 3aM. nupekropa no UTD Q‘/é?/fb AxmeTt3siHoBa A.T.

CornacoBaHo:
Pykosoaurens OITOIT j; B.B. [1notHuUKOB
Hony&ﬁa




Ipunooicenue xk paboueii npoepamme

OUCYUNTUHDL
e~ MUHUCTEPCTBO HAYKHU U BBICIIIEIO OBPA30BAHMS POCCUNCKON DEJNEPALINN
“\Tw DenepajbHOE TOCyIaPCTBEHHOE OI01KeTHOE 00pa3oBaTe/ibHOe
\3‘;@;—‘:;/,/ yupekIeHue BhICIIero 00pa3oBaHus
K3y «KA3AHCKHNH I'OCYJAPCTBEHHbBIN SHEPTETUYECKN YHUBEPCUTET»
(®PT'BOY BO «KI'DY»)

®OH/JI OLIEHOYHBIX CPEJICTB
IO ITUCHUILJINHE

9J'ICKTpOHI/IKa U MUKPOIIPOICCCOPpHAA TCXHUKA

Hanpasnenue noaroroBku 15.03.04 — ABromMaTu3aLMs TEXHOJIOTMYECKUX MPOLECCOB U
IIPOU3BOJICTB
Keanudukanms OakanaBp

r. Kasauns, 2020



@oH/I OLIEHOYHBIX CPEACTB MO JAUCHUIUIMHE «DJIEKTPOHUKA M MHUKPOIPOLECCOpPHAs
TEXHUKa» - KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIbHBIX MATEPHUANIOB, MPEIHA3HAYCHHBIX IS
OIICHWBAHUSI PpE3yJbTaTOB OOY4YEHHUs] Ha COOTBETCTBUE JICCKPUIITOPOB  JOCTHIKECHUS
KOMHEeTeHIUM(1):

[1K-2: cnocoOGHOCTh BBIOMpPATh OCHOBHBIE M BCIIOMOTATENIbHbIE MaTepuaibl s
U3TOTOBIICHUS W3JIEJUH, CIMOCOObl peaau3allid OCHOBHBIX TEXHOJIOTMYECKUX IPOIIECCOB,
aHAIUTUYECKUE U YHUCIIEHHBIE METO/IbI NMPU pa3pabOTKE UX MATEMAaTUUYECKUX MOJIENEH, METObI
CTaHAAPTHBIX  HWCIBITAHUH 1O  ONpeleNeHUuI0  (PU3UKO-MEXaHMYECKUX  CBOWCTB U
TEXHOJIOTUYECKUX MOKA3aTeJIe MAaTEpUAIOB U TOTOBBIX H3JECIWN, CTAHIAPTHBIE METOABI WX
MMPOEKTUPOBAHUS, POTPECCUBHBIE METOAbI SKCILUTYyaTAlHA U3ICIIHAM.

OneHuBaHue pe3yJbTaTOB OOyYEHUS TO AUCIMUIUIMHE OCYUIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH, MTPOBOJIMMOTO 10 OaiibHO-pelTuHroBoi cucreme (bPC), u
IPOMEKYTOYHOM aTTECTALUY.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OOECIEUMBAET OIEHUBAHUE MpoIecca 00yUYEHUs 10
mucuuriuinee. [Ipu TekyneM KOHTpOJe yCIEBAEMOCTH UCIIONb3YIOTCS CIAEAYIOIIME OLEHOYHBIE
CpEICTBA: NPAKTUYECKOE 3aJJaHUE, OTUET 110 JIA0OPATOPHOU padboTe, TECT, IK3AMEH.

[IpoMexxyTouHasi arrecTalvsi HMMEET LENbI0 OINPEACIUTh YPOBEHb JOCTHMKCHUS
3aIJIAHUPOBAHHBIX pE3yJIbTAaTOB 0OydeHuss 1o gucruiuimHe 3a 4 cemectp. Dopma
MPOMEXKYTOUYHOM aTTECTAMH IK3AMEH.

OueHOYHbIE MaTepuaibl BKJIIOYAIOT 3aJlaHUsl Uil MPOBEIACHHUSI TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAMK O0yYarOIINXCS, Pa3pa00TaAHHBIC B COOTBETCTBHH C
paboueit mporpaMMOn TUCITUTIIUHBI.

1.TexHosiornyeckasi Kapra

Cemectp 4
YpoBeHb OCBOCHHMS IUCIUILTUHBI, OB
Kon
Howmep Hanvero- JECKPUITOPO | HEYAOB-HO TOB-HO XOpOo1IO OTJIMYHO
pasnena/ BaHUE p p Y y P
Bun CPC B
TEMBI JIUC- OLICHOYHOT'O HE 3a4TEHO 3a4TE€HO
LUTTUHBI CpeacTBa JIOCTIDRCHIA
i . HUXE . .
KOMICTCHIMH | pyp3pif CpeqHMI | BBICOKUIA
CpEHETo
Texkymuii KOHTPOJIb YCIIEBAEMOCTH
IToBTOpEeHUE
Marepuana
JEKLUU
1 1, I13 [1K-2 MeHee 1 1-1 1-2 2-2
MIOATOTOBKA K
IIPAKTUYECKOMY
3aHATUIO Nel
IToBTOpEeHUE
Marepuana
JEKLUU
1 1, I13 [1K-2 MeHee 1 1-1 1-2 2-2
MOATOTOBKA K
IIPAKTUYECKOMY
3aHATUIO No2




ITonroroBka
oT4eTa 0
BBIIIOJTHEHUH
nabopaTopHOi
pabothl Nel

OJIP

[IK-2

menee 1

1-2

[ToBTOpEeHue
Marepuana
JIEKIUH,
MOATOTOBKA K
TECTYy T1I0 TEME
«JInomnt "
JIMOJIHBIE CXEMBI»

Tect

I1K-2

MmeHee 2

[ToBTOpEHME
MaTepuaia
JICKIIMH,
MOJrOTOBKA K
MPaKTUYECKOMY
3aHATHIO No3

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA K
MPAKTHYECKOMY
3aHaThI0 Ned

113

[IK-2

menee 1

1-2

IToBTOpEeHue
Marepuana
JIEKIIHH,
MOATOTOBKA K
TECTy 1O TeMe
«XapaKkTepUCTUK
W, MapaMeTpel U
0COOEHHOCTH
PUMEHEHUS
TPaH3UCTOPOB»

Tect

I1K-2

MmeHee 2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA K
MPAKTHYECKOMY
3aHATUIO0 NeS

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA K
MPAKTHYECKOMY
3aHATUIO Neb

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKIIVH,
MOATOTOBKA K
MIPaKTUYECKOMY
3aHATUI0 No7

113

[IK-2

menee 1

1-2




[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA
PAKTHYECKOMY
3aHATHIO Ne8

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA
PAKTHYECKOMY
3aHATHIO0 Ne9

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA
MPAKTHYECKOMY
3aHsATUI0 Nel(

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA
MPAKTHYECKOMY
3aHaTHIO Nel 1

113

[IK-2

menee 1

1-2

ITonroroBka
oT4eTa
BBIIIOJTHEHUH
n1abopaTopHOi
paboThI No2

OJIP

[IK-2

menee 1

1-2

ITonroroska
oTYyeTa
BBITTOJTHCHHH
nabopaTopHOH
paboThI Ne3

OJIP

I1K-2

MmeHee 1

1-2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA

K

TECTy IO TeMe

«Y CUIUTENN
BIEKTPUUECKUX
CUTHAIIOB»

Tect

I1K-2

MmeHee 2

IToBTOpEeHUE
MaTepuana
JEKLUH,
IOATOTOBKA
IIPAKTUYECKOMY
3aHATHIO Ne]2

K

I13

I1K-2

MmeHee 1

1-2

IToBTOpEeHUE
MaTepuana
JEKLUH,
IOATOTOBKA
IIPAKTUYECKOMY
3aHATHIO Nel3

K

I13

I1K-2

MmeHee 1

1-2




[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA K
PAKTHYECKOMY
3aHaThio Nel4

113

[IK-2

menee 1

1-2

[ToBTOpEHME
Marepuana
JIEKIIVH,
IIOATOTOBKA K
TECTy IO TeMe
«['eneparopHbie 1
VMITYJIbCHBIE
YCTPOMCTBA»

Tect

[IK-2

meuee 2

[ToBTOpEHME
Marepuana
JIEKLUH,
MOATOTOBKA K
MPAKTHYECKOMY
3aHsATUIo0 NelS

113

[IK-2

menee 1

1-2

ITonroroBka
oT4eTa 0
BBIIIOJTHEHUH
nabopaTopHOi
paboThl Ned

OJIP

[IK-2

menee 1

1-2

[ToBTOpEHME
MaTepuaia
JCKIIH,
MOJITOTOBKA K
TECTYy TO TeMe
«DnemMeHTHas
6aza  nudpoBoH
AIIEKTPOHUKH.
KomOuHanmmoHHbI
e ¢ poBsIe
YCTpOMCTBa»

Tect

[IK-2

MeHee 2

[ToBTOpEHME
MaTepuaia
JICKIIMH,
MOJrOTOBKA K
MPAKTHIECKOMY
3aHATHIO Nel6

113

[IK-2

menee 1

1-2

ITonroroBka
oT4eTa 0
BBITIIOJTHEHUH
n1abopaTopHOi
paboThl Ne5

OJIP

[IK-2

menee 1

1-2




IToBTOpEeHUE
MaTepuaia
JIEKIIUH,
MOJrOTOBKA K
TECTy 10 TEME
«ITocneqoBaTenbH
OCTHBIE
nudposbie
YCTPOMCTBA.
KoMmOuHupoBanH
bIC
aHajoro-nugpos
bI€ YCTPOUCTBA»

Tect

[IK-2

MmeHee 2

IIpomexyr

OYHBIN KOHTPOJIb YCIIEBAEMOCTHU

DK3aMeH

K3

I1K-2

menee 20

20-29

30-35

36-40

Bcero 6aiuios

55-69

70-84

85-100




2. IlepevyeHb OLICHOYHBIX CPEICTB

KpaTKa}I XapaKTCPHUCTUKA OLCHOYHBIX CPEACTB, UCIIOJb3YCMBIX IIPHU TCKYIICM KOHTPOJIC
YCIIEBACMOCTH U HpOMC}I(yTO‘IHOﬁ arTeCTanuu o6yqa}omeroc;1 MO JUCHUIIIINHEC:

HanmeHnoBanue
OLICHOYHOI'O KpaTkas xapakTeprucTrka OLleHOUYHOTO CpPeICTBa OneHoYHbIE MaTepUAIIbI
CpeacTBa
CpencTBo OLEGHKM YMEHHSI TPUMEHSTh IOJy4YeHHBIC
TEOPETUYECKHNE 3HAHUSA B TPAKTUYECKON CUTYalUH.
[IpakTrueckoe . KomMmiuiekT 3amay u
3amaHue HampaBlIeHO HA OILICGHWBAHWE KOMIIETCHIIMHA I10 .
3aganue (113) 3aJlaHui
TUCHUIUIMHE, COJNEPKUT  YETKYI0  MHCTPYKIHMIO IO
BBINIOJHEHUIO UIH AJITOPUTM JICUCTBUN
o [lepeuens 3ananuii u
Bemmonnenue  maGopaTtopHoil  paboTel,  0OpaboTka P o
Otuer o . M BOTIPOCOB JIJIsI 3AIIUTHI
. pe3yNbTaTOB HUCHBITAHUN, W3MEpPEHUM, SKCIEPUMEHTA. .
nabopartopHoil padore .| mabopaTopHot paboTHI,
Odopmiienre oTdera, 3alluTa pPe3yJbTaTOB Ja00paTOPHOI .
(OJIP) nepeyeHb TpeboBaHMii K
paboTHI 1O OTYETY
OTYeTy

Tect (TecT)

Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHUM, IO3BOJISIOIIAS
ABTOMATHU3MPOBATh MPOICIYPY U3MEPECHUS YPOBHS 3HAHHMA
1 YMEHUM 00YYaOIIErocst

KoMImIekT TeCTOBBIX
3aJJaHuN

Ox3ameH (DK3)

KomrmiekT OuWIeTOB, COCTOSIIIMX U3 JBYX BOIPOCOB
TEOPETHUYECKOr0 Xapakrepa JIsl MPOBEPKU TEOPETUUECKUX
3HAHUN U OJTHOTO 3aJaHUs MPAKTHYECKOTO XapakTepa i
MIPOBEPKU MPAKTUUECKUX YMEHUH.

Bormpocs! 17151 moaroToBKu
K DK3aMEHYy.
3agauu 15l pEeIICHUS.
KommiexT OuiteToB Ha
9K3aM€eH, COCTOSIINX U3
JIBYX BOITPOCOB
TEOPETHUECKOTO XapaKTepa
W OJTHOTO 3aJIaHUs
MIPaKTUYECKOT0 XapaKTepa

3. OnleHOYHbIE MATEPHAJIBI TEKYLET0 KOHTPOJISA yCIIeBAeMOCTH 00YYA0IIHNXCS

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

HpaKTquCKOG 3aJaHuc
(I13)

[IpencraBnenue u
coJiepKaHue

[Tocne paccMoTpeHuss Ha JIEKIIMOHHBIX
TEOPETHUUECKOr0 MaTepuana i CaMOU3y4YCHUs,

3aHATUAX OCHOBHBIX TEM MW HU3YUCHUA
HGOGXO,Z[I/IMBIX JJIs1  BBIITOJIHCHUSA

OLIEHOYHBIX
MaTEepUaJIOB

MPAKTUYECKOTO 3a/aHus, CTYJEHTY MpeJiaraercs BBINOJHUTH MPAKTUYECKOE 3aJaHUeE,
NPEACTABICHHOE B BHUJE HECKOJBKHUX 3a7ad [0 TEMAaTHKE JIEKIIMOHHOTO 3aHSATUS C
MOPOOHBIM Pa3BEPHYTHIM PEIICHUEM.

IIpumepyl 3a0au 015 8bINOIHEHUSA NPAKMUYLECKO20 3A0AHUS

3agaua 1.
1. B cxeme O3 Ha puc. 1 Rg =430 kOm, R = 2 kOm, Ry = 3 kOm, napameTpsl TpaH3UCTOpA:

hi1s =2 kOMm, ha1, = 120, hao, = 0,2 MCM. Onipeaenuth K03 GUIIUEHTHI YCUIIEHUS 110 TOKY,
HANPSDKEHUIO U MOIITHOCTH, BXOJHOE U BBIXOJIHOE COMPOTHBIICHUS KacKa/ia.
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Puc. 1. YcunurensHbIN Kackaa Ha OUTIOJISIPHOM TPaH3UCTOPE ¢ 001mmM sMuTTepom (O)

3agaua 2.
B cxeme OC na puc.2 R; =820 xOm, R =120 xkOM, Ryu=5,6 kOm, Ru=1 kOm,
napameTpsl TpaHszucrtopa: S = 5 MA/B, rcu = 25 kOm. Onpenenuth ko3 HUITUESHTHI
YCWJICHHS 1O TOKY, HAIlPSHKEHUIO U MOUIHOCTH, BXOJHOE€ U BBIXOJAHOE COMPOTUBIICHUS
Kackaja.
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Puc. 2. YcunurenbHbI Kackal Ha OJIEBOM TpaH3HUCTOpe ¢ oomuM ctokoMm (OC)

3anaua 3.
B cxeme HemnBepTupytomero ycunutens Ha puc. 3 Roc = 56 kOm. Kakum 10omKHO OBITH
compoTuBieHue R, 4T00bI 00ecTIeYnTh BRIX0HOE HamnpspkeHue 10 B npu HanpsokeHusx Ha
Bxoze 0,2 B u 1 B? OnepaiinoHHbIi yCUIIUTENb CYUTATh UACATBHBIM.
R, Roc

|

—

Puc. 3. Cxema HennBepTupytouiero ycuiurens Ha OY

3agaua 4.

Ha Bxon wuHTerparopa Ha omnepanMoHHOM ycwiurtene (puc. 4) mNomaeTcss CKadok
HanpspkeHus Usx ¢ ammumntynoi 1 B. Tlapamerpsl cxembr: R = 1 kOMm; C = 0,1 Mx®. Haiiti
3HAUEHUs BBIXOIHOT0 HanpsbkeHus yepes 1 u 10 Mc nociie nojaum curHasa.
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Puc. 4. Cxema unrerparopa Ha OY

3agaua S.
B cxeme RC-reneparopa Ha puc. 5 C1 = C2 = C3 = 100 u®. HaiiTu 3HaueHus napameTpoB

BCEX OCTAJIbHBIX AJIEMEHTOB CXEMbI, YTOOBI OHA BbIpabaThiBaia Koyiebanus Ha yactote 20
kl'm. (Ilpunsite R1 =R2=R3=R4 =R.)
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Puc. 5. RC-reneparop rapmonnyeckux kojaedanuii Ha OY

U; BIX

3agaua 6.
OHpeI[eJII/ITL JJINTCIIBHOCTDb BpeMeHI/I, B TCUCHHC KOTOpOI‘O Ha BBIXOJIC KOMHapaTOpa (pI/IC

6) IepKHTCS MaKCUMaJIbHOE OTPHUIATENIbHOE HampspkeHue (T.e. ty Ha puc. 6, 0), u
AJIUTCIIBHOCTh BPEMCHU, B TCUCHUC KOTOPOr'0 Ha BBIXOJAC ACPKUTCA MAKCUMAJIBHOC
MOJIOKUTEBHOE HANpPsDKEHHE (T.€. fy Ha puc. 6, 0). Ha HemHBepTHPYIOMMI BXOT TOAACTCS
OIOpPHOE HalpspKeHHue 2,5 B, a Ha HEMHBEPTUPYIOIIEM BXOJE HANpPSIKEHUE MEHSETCS 110
3aKOHY: Usx(f) = 5-sin(6280-7).
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Puc. 6. Komnaparop

3agava 7.
s cxemsl Tpurrepa IlImMurra Ha puc. 7 oOnpenenuTh BEIMYMHY THCTEpe3uca

MEPEKITIOYEHHUS], €CJIM U3BECTHO, YTO Uppx.max = 11 B, R1 =2 kOwMm, R2 = 3 xOwm.




Puc. 7. Tpurrep llImurra Ha OY

3anaua 8.
OmnpenenuTs 4acTOTY TeHEpaLUU KoJeOaHU HECUMMETPUYHOTO MYJIbTUBHOpaTopa (puc.
8), a TakKe IUTEIIbHOCTU UMITYJIbCA U May3bl BRIXOHOT0 HanpsikeHus, eciii C1 = 1 mx®D,

R, =10kOm, R, =30 xOm, R2 =20 kOm, R3 = 30 kOwm.

Puc. 8. Hecummerpuunsiii MynbTUBUOpaTop HA OY

3agaua 9.

I[.H}I CXEMBbI JIOI'MYCCKOI'O KJIKF04Ha Ha pI/IC. 9 OHpGI[eJII/ITB MHUHHUMAJIBHOC 3HAUCHHC
COTIPOTHUBIICHUS HATPY3KH, €CITH U3BECTHO, UTO Ey =5 B, Usort.min = 2,7 B, R« = 200 Om.

Puc. 9. TpaH3UCTOPHBIN KJII0UY ¢ HATPY3KOM

3anaua 10.

Kakoe nanpspxkenue Oyner Ha Boixoge LIAIL Ha puc. 10, ecnn Ha Bxoxe Oyxner xox 0001,
0100, 1010, 1101? R = 1 kOm, Roc =5 kOm, Uon = -0,2 B.
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Puc. 10. Cxema IHAII ¢ 1BOMYHO-B3BEMICHHBIMU PE3UCTOPAMU

Kputepuu onenku
1 IIKaa

HpI/I BBICTABJICHUH 0aJlJIOB 3a OTBETHI HA MPAKTUYCCKHUE 3alaHUA YIUTBIBACTCSA
MMPaBUJIbHOCTH BBIMIOJIHCHUS NPAKTUYCCKOTO 3aJaHW U PCIICHUS 3a/4a4.

OLICHUBAHUS
B Oasuiax MakcuMajbHOe KOJHYeCTBO 0a/VI0B 32 Kask/10e NPAKTHYeCKoe 3a1aHune — 2
HaumenoBanue |Otuer no naboparopHoii padore (OJIP)

OLICHOYHOI'0

cpeacTBa

[IpencraBnenne u |JlabopaTopHas paboTa BHIMOIHIETCS COTIacCHO METOIUYECKIM YKa3aHHSIM O BHITIOTHEHUH
coziepKaHne 71a00paTOPHOM PadOTHI, BEIIAHHOM MpEnoaBaTeNeM Ha 3aHATHH.

OLIEHOYHBIX OTtuét no nabopaTopHoit paboTe 0POpMIISETCS HHANBUIYATHHO KaXKIbIM CTYIECHTOM,
MaTepranoB BBITIOJTHUBIINM HEOOXOAMMBIE SKCIIEPUMEHTHI (HE3aBUCHMO OT TOTO, BBITTOIHSIICS JIH

AKCIEPUMEHT UHAUBUAYAIBHO WIN B COCTABE I'PYMIIBI CTYAEHTOB). CTpaHMILIBI OTYETA
CJIeayeT MPOHYMEPOBATh (TUTYJIbHBINA JJUCT HE HYMEPYETCS, AaJIee€ UIIET CTpaHuIla 2 U T.11.).
TutyneHBIN TUCT OTYETA JOIDKEH coAepkaTh Gpasy: “OTuér no aboparopHoii pabore
«Ha3Banue paboTel» no aucuuminHe «HazBanue quCHUIUIMHBI», UyTh HUXKE: BhImoaHmI
CTYIEHT rpynnsl (HoMmep rpynmsl) (Qamuins, HUIMAILD) . BHU3Y nucTa ciegyer yka3aTh
TEKYIIUH TOI.
Otuér, KaKk paBuUIIO, JOJKEH COAEPKATh CIEAYIOINE OCHOBHBIE pa3/elibl:

1. llens paboTHI;

2. Teopetuueckas 4acTb;

3. O6opynoBanue (mpuOOPHI, UCIIOJIb3yeMbIe B JTaOOpaTOpHOH paboTe);

4. PezynpTathl (TaOIHIIBI SKCTIEPUMEHTAIBHBIX TAaHHBIX, TPa(QUKH, CHUIMKH SKPaHOB

pUOOPOB, CKPUHIIOTHI IIPOTPAMM);

5. BeiBo/1bI (OCHOBHBIE TPHOOPETEHHBIE 3HAHUS O IPEMETE HCCIIeIOBAHNS).




Kputepuu onenku
1 IIKaa
OLICHUBAHUS

B Oajurax

[Tpu BbICcTaBIEHUH OAJIJIOB 32 OTYET O BBHIIOJHEHUU JIA0OPATOPHOU pabOThl YUUTHIBAIOTCS
CJEYIOIINE KPUTECPUU:
1. [IpaBUIIBHOCTH BBITIOJIHEHHS 3aaHUsI(1iT) JTa0OPaTOPHOU pabOTHI
2. Bnamenue MeTo1aMu ¥ TEXHOJIOTHSMHU, 3allJIaHUPOBAaHHBIMU B TaOOpaTOpHOI padboTe
3. Bnagenue cnernaibHbBIMU TEPMUHAME U UCIIOJI30BAHUE UX IIPU OTBETE.
4. YMeHue oObsCHSATS, JIeNIaTh BHIBOJIBI U 0000IIEHUS, JaBaTh apryMEHTHPOBAHHBIE
OTBETHI
5. CteneHb CaMOCTOSATENILHOCTH MPH BBHITIOJTHEHUH 33/1aHU 1Ta00paTOpHOI paboThI

Teopernueckas 4acTh JOJKHA COAEPKATh MUHUMYM HEOOXOAUMBIX TEOPETUUECKUX
CBeICHHI 00 ucclieyeMoit cxeme, ee padoTe u XxapakTepucTukax. He cnemxyeT konupoBarthb
[EJTUKOM HJIM 9YaCTUYHO METOJMYECKOE TTocoOune (omurcanue) 1adopaTopHON paboThI I
pa3zaensl ydyeOHUKa.

B paznene «O6opynoBaHue» HEOOXOAUMO OMUCATH, C TOMOUIbIO KAKUX MPUOOPOB U KaKUM
00pa3oM MPOBOUIOCH UCCIIEA0BATIOCH.

Pucynkwu, 6;10K-CXeMbl yCTAaHOBOK, OIMMCAHKUE TEXHOJIOTHMH U3MEPEHUN 1 €€ 0COOCHHOCTEH,
HE00XO0IMMOCTH MPEIBAPUTEIBHBIX U3MEPEHHH (TpaynpoBKa, HACTPOIKA U T.II.) — BCE 3TO
JOJI’KHO OBITH MPEJCTABICHO B YKa3aHHOM pasJele.

Paznen «Pe3ynbraThl» BKIIOYAET B ce0s TAOJIUIBI SKCIIEPUMEHTAIBHBIX TaHHBIX, TPaQHKH,
MOJTYYCHHBIC MTPH BBITIOJIHEHHUH JIA0OPAaTOPHOU pabOThI, CHUMKH SKPaHOB MPUOOPOB,
CKPHMHIIOTHI IporpaMM. J{i1st mocTpoeHus rpadkoB MOKHO MCIIOJIB30BATh
MUJUTEMETPOBYIO Oymary. Ha rpadukax o0s3aTenbHO JODKHBI OBITh YKa3aHbl MACIITaObI
o OCAM, HA4YaJIO OTCUCTA, pa3MCPHOCTH U 0603Ha‘-IGHI/I}I (bH3I/I‘IeCKI/IX BCJIIMYHNH,
OTKJIAJIbIBAEMBIX 110 OCSAM. DKCIIEpUMEHTANIbHbIE TOUKH Ha rpadukax JOHKHBI ObITh
3aMEeTHBI, YETKO BbIJIeNIeHbl. PUCYHKH, rpaduku U TaOIUIBI HyMEPYIOTCS U
MOJIMMCHIBAIOTCS 3ar0JI0BKaMH.

BrIBO/IBI HE TOMKHBI OBITH TPOCTHIM MEPEUUCIICHUEM TOTO, YTO CAENAaHO. 3/1eCh BAXKHO
OTMETHUTh, KaKH€ HOBBIE 3HAHUSA O MPEAMETE UCCIEOBAHUS ObUIH MOTYyYEHBI TPU
BBITIOJIHEHUH PabOThI, K YeMY MPHUBENO 00CYKACHUE Pe3yJIbTaTOB, HACKOJIBKO BBIITOJIHEHA
3asBJIEHHAs 1eJIb paboThl. BO3MOKHO, MOTY4YEHbI TONOJHUTENIbHbBIE POPMYJIbI, JaHHBIE,
MPCAJIOKCHBI OPUTMHAJIBHBIC MCTOAUKHU, — 3TO JOJIZKHO GBITB OTPA’XCHO B BBIBOJAAX.
BriBoibI 10 paboTe KaXKIbli CTYJEHT JIeJaeT CaMOCTOSTENbHO.

HpI/I caade oTuéTa npenoaaBaTeyib MOXCET CACIaTh YCTHBIC U TMCbMCHHBIC 3aMCUAaHUS,
3a]aTh IONOJHUTENbHbIE BOMIPOCHL. Bece OTBETHI Ha TOMOTHUTENBHbIE BOIIPOCHI, HOBBIE
paC‘-IéTBI, OGC}’)KI[GHI/IH BBITOJHAIOTCA CTYACHTOM Ha OTACJIBHBIX JIMCTAX, BKIIFOYACMbBIX B
OTU€T (IIPH 3TOM B TEKCTE€ OCHOBHOT'O OTYETA JIEIAE€TCs CHOCKA UITU APYTOil 3HAYOK,
KOTOpOMY OYZET COOTBETCTBOBATH HOBBIN Matepuain). [Ipu ’TOM MUChMEHHBIE 3aMEUaHUS
IpernoaaBaTens JOKHBI OCTaThCsl B TEKCTE JUISL SCHOCTH TMHAMUKU PaOOTHI Ha/l OTUETOM.
O6’béM oTuéTa JOJI?KCH GBITB OIITUMAJIbHBIM [JIA IOHUMaHUA TOT'O, UTO U KaK CACJIall
CTYJICHT, BBITIOJIHSIS paboTy. O0s3aTennbHbIe TPEOOBAHMS K OTUETY BKIIOUAIOT OOIIYIO U
CIEIMAIBHYIO TPAMOTHOCTD M3JIOKECHHUS, & TAKKE aKKYPaTHOCTh O(OPMIICHHUS.

MakcuMaJbHOe KOJIUYeCTBO 0aJ1710B 32 0TUYeT — 2

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

Tect (TecT)

[IpencraBnenue u
coJiepxKaHue
OIIEHOYHBIX
MaTepuaioB

TectupoBanue npoBoautcs B cpene LMS Moodle nocrie nzyuenus Kaxaoro paszaena
JucuUIUIMHEL. KoMIiekT BonmpocoB popmMupyercst 13 6aHka BOIPOCOB B CIIy4allHOM
MOPSIIKE U MOXKET coaepkarhb oT 10 g0 20 BOMpocoB.

[TprMepsl BOITPOCOB JIJIs TECTA:

1. C pocTOM YacTOTHI BRIPSAMIIIEMOTO HAMPSOKEHUSI OOPaTHBIA TOK JTUOJA. ..
Bribepure o1H OTBeT:




a. YMEHBIIACTCS
b. yBenuuuBaercs
C. HE U3MCHSIETCS

2. YeMy paBeH TOK KOJUIEKTOpa OUIOISIPHOTO TPAH3UCTOPA B aKTUBHOM PEXHME, ECITH €ro
ko duuuent nepenauu B = 60, a Tok 6a3bl paBeH 5 MA?

3. IIpunuun aeiictBust IGBT MoxHO onucaTh BBIpaXKEHHUEM. ..
Bribepute oauH oTBeET:

a. Ik = UsS + Bls

b. Ik = Us,S(B+1)P

c. Ik = IsPiP2

d. Ik = Us,S(B+1)

4. Ha pucyHke noKa3zaHa CXeMa...
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Bribepure ouH OTBET:

a. pE30HAHCHOTO YCUITUTEIS

c. tpurrepa IlImurra

d. mynsTHBHOpaTOpa

e. RC-reneparopa npsiMOyToJNIbHBIX UMITYJIbCOB
f. RC-reneparopa CHHyCOMIaTbHBIX KOJICOaHUH

5. Ha pucynke nzo0paxeHa cxema...
VD Ry

H
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o=l
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Bri6epute oquH OTBET:

a. onHOBHOparopa

b. tpurrepa [lImutTa

C. TeHepaTopa JIMHEWHO U3MEHSIOMIETOCS HAPSHKEHUS
d. renepaTopa CHHYCOMIATbHBIX KOJICOaHU

€. MyJIbTUBHOpaTopa

6. 1300pakeHHBII Ha PUCYHKE AJIEMEHT PEeaTH3yeT JIOTHYECKYIO (PYHKIHIO. ..
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Bri6epute oquH OTBET:
a. UI-HE

b. WJIN

c. "

d. WJIN-HE

e. HE

3. Kakas koMOuHanus BXOAHBIX CUTHANIOB JUtst JK-Tpurrepa sBisieTcs 3anperieHHon?
Bri6epute oquH OTBET:

a. J=1, K=0

b.J=1, K=1

c. J=0, K=1

d. HeT 3anpeneHHoN KOMOWHAIIUN

e. J=0, K=0

4. Cxema ALIII nocTpoeHa Ha OCHOBE CXEMBL...
Bri6epute oquH OTBET:

a. aHAJIOTOBOT'0 MHTErpaTopa

b. kommnaparopa

C. aHAJIOTOBOT'0 CyMMaTopa

d. ananmoroBoro nuddepenmnuaropa

7. 1300paxeHHBIN Ha pUCYHKE JIEMEHT pPeali3yeT JOTUYECKYIO (PYHKITHIO. ..
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Bri6epute oquH OTBET:
a. UI-HE
b. NJIN
c. "
d. WJIM-HE

e. HE




8. Ha pucynke nzo0paxeHa cxema...
r3 1‘2 X1

| 1%_‘ 1 %_ ik }4
&l _y,
&_]el
&| _y,
&Ly,
&Ly
& |y,
&y
&y

Bri6epute oquH OTBET:
a. nemugparopa

b. momycymmaropa

c. mmmdpaTtopa

d. mynpTHIIIEKCOpA

€. IEMYIbTUIIIEKCopa

Kputepun onenku
1 IIKaa
OLICHUBAHUS

B Oajurax

[Tpu BeICTaBIIEHUH OAJIOB 33 TECT YYUTHIBAIOTCS CICIYIOIINE KPUTEPUU:

Kaxpiii BepHBIN OTBET Ha 3aJjaHHE TAT BO3MOXKHOCTh 0OydaromeMycs moxyduts 0,3
Oarnna.

MakcumanbHOe K01u4ecTBO 0aJ710B 3a TecT — 3 HaJuia.




4. OneHOYHbIE MATEPHAJIBI IPOMEKYTOYHOM ATTECTALUN

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

Ok3ameH (OK3)

[IpencraBnenue u
coJiepKaHue
OIIEHOYHBIX
MaTepuaioB

DK3aMeH MPOBOJUTCS B TUCbMEHHOU (popMe, IK3aMEeHyeMbId MoTydaeT OUieT, B KOTOPOM
COJICPKUTCS B TEOPETUUECKHUX BOIIpOCa U 3a7aya.

Bonpocul 0513 nodcomosku K aK3ameHy.

. BeimpssMutenbHbIi g0, XapakTEpUCTUKH, ITapaMeTpPbl, IPUMEHEHUE.

. EMkoctu p-n-nepexona. Bapukan. BiausHue eMKoCTel Ha MPOLECC BHIMPSIMIICHUS.

. ITpo6ou p-n-nepexona. CTaOMINTPOH: XapaKTEPUCTHKH, TApaMETPhI, IPUMEHEHUE.

. bunionsipubiii TpaH3uCTOp. XapaKTEPUCTUKH, TAPAMETPHI.

. IloneBbie TpaH3UCTOPBI. XapaKTEPUCTUKH, TAPAMETPHI.

. CxeMmbl BKJIIOUEHUS OUTOISIPHOTO TPAH3UCTOPA U MX OCHOBHBIE MTAPAMETPHI.

. CXeMmbl BKJIKOYEHUS MTOJIEBOTO TPAH3UCTOPA U UX OCHOBHBIE MapAMETPHI.

. bunonsipHeIil Tpan3ucTop ¢ uzoaupoBaHHeIM 3aTBOpoM (IGBT): ycrpoiicTBo, mpuHLHUI
JIEHCTBHUSI, XapaKTEPUCTUKH U ITAPAMETPBI.

9. OcHOBHBIE TapaMeTPbI U KJIACChl YCUIIMTENEH 3JIEKTPUUECKUX CUTHAJIOB.

10. TIpuHUIMIIBI TOCTPOEHUS YCUIIUTEIIBHBIX KACKaI0B.

11. O6patHble cBs3u B ycunuTensx. CXxeMbl TepMOCTa0HIU3aIK paboueii TOUKH.

12. Knaccel ycuneHus.

13. YceunurenbHblid Kackaj ¢ 0OIIUM SMUTTEPOM: CXEeMa, IPUHIIUIT ICHCTBHSI, OCHOBHBIE
napameTpsbl.

14. YcunurenbHbli Kackaj ¢ 0OIINUM KOJUIEKTOPOM: CXeMa, IIPUHIIUIT ACHCTBHS, OCHOBHBIC
napameTpsbl.

15. Pe3oHaHCHBIN yCUIIUTED.

16. OgHOTaKTHBIN TPAaHCPOPMATOPHBIA YCHUIIUTEIIb MOIITHOCTH.

17. JIByxTakTHBII TpaHC(HOPMATOPHBIM YCUIUTEIh MOIIIHOCTH.

18. JIByxTakTHbIC OecTpaHcHOpMATOPHBIE YCUITUTEIN MOIIIHOCTH.

19. Ycunurenu Ha NOJIEBBIX TPAH3UCTOPAX.

20. YcunuTenu mocTossHHOTO ToKa. J(nuddepeHmanbHbIi yCUITUTENb.

21. Mukpocxema onepalioOHHOIO YCUIIUTES.

22. IHBepTUPYIOIIHUI 1 HEMHBEPTUPYIOIIUN YCUIIUTENIN HA ONEPALIMIOHHOM YCHIIUTEE.
23. CymMarop 1 pa3HOCTHBIN YCHIINTENb HAa ONIEpAallMOHHOM ycuiurtene. IHTerparop Ha
ONEPALMOHHOM YCHIIUTEIIE.

24. YcnoBue caMoBO30YKICHUS aBTOI'€HEPATOpa.

25. LC-aBTOreHeparopsl Ha TPaH3UCTOPE.

26. RC-renepatop Ha OUIIOISIPHOM TPAH3UCTOPE.

27. RC-reHeparopsl CHHYCOUIATLHBIX KOJICOAHUN Ha OTIEPAIIMOHHOM YCHIIUTEIIE.

28. Kommaparop.

29. Tpurrep llIMuTTa Ha ONEPAIUOHHOM YCUJIUTEIIE.

30. MyapTUBHOpPATOp HA ONIEPALIMOHHOM YCUIIUTEIIE.

31. OgHOBHOpATOP HA ONIEPAITMOHHOM YCHIIUTEIE.

32. I'eHepaTop JTMHEWHO U3MEHSIOLIETOCS HANPSIKEHNS Ha ONIEPAllUOHHOM YCUJIUTEIIE.
33. Kittou Ha OMMoJIIpHOM TpaH3ucTOpe. HeHachIeHHBIH KITFOY.

34. Kiroun Ha MOII tpan3ucropax.

35. Kirou Ha IGBT.

36. IIpuMeHeHNe TPaH3UCTOPHBIX KIKOYEH B aHAJIOIOBBIX CXEMaX: UMITYJIbCHBIE
cTabUIN3aTOPhl, MIPeoOpa30BaATENH MOCTOSHHOIO HAMPSYKEHUS! 1 UHBEPTOPHI HAIIPSHKEHHUS.
37. Jlornueckue snementsl HE, MJIW-HE, UJIN, U-HE, U, Uckmrouaromee UJIN.

38. bazosnie nmornueckue 3ieMeHThl T TJI, MOIT 1 KMOII noruku. OcCHOBHEIE
XapaKTEPUCTUKHU JIOTHUECKUX 3JIEMEHTOB.

39. ludparop u nemudpaTop.

40. MybTHIUIEKCOPBI U IEMYJIBTUIIIIEKCOPBI.

0NN N kW




41. CyMMaTopsl.

42. Tpurrepsl: acuHXpoHHbIN RS-Tpurrep, cuaxponuslii RST(RSC)-tpurrep, D-tpurrep,
T-tpurrep, JK-tpurrep.

43. ITapamienbHble PETUCTPHI U NTOCIIE0BATEIbHBIE PETUCTPBI.

44. CueTuuku.

45. Ilupo-ananorosslii mpeodpa3zoBarTeb.

46. Anamoro-1udpoBoii mpeodpa3oBaTEIb.

Ipumepwt 3a0au 0ns peweHus Ha dK3AMeEHe.
1. B cxeme ycuiurenbHoro kackaaa Ha puc. 1 Ry =25 kOm, Ry =40 kOm, R, =3 kOm,

Ry =500 Owm, mapametpsl Tpansuctopa: hii, = 400 Om, hzis = 100, hapy = 0,1 MCwm.
Onpenenutb KOAPPHUIUEHTH YCUIEHUS 110 TOKY U HANPSKEHUIO.

R
BbixL! H

Puc. 1

2. B cxeme ycunurenbHOoro kackama ¢ OU na puc. 2 Ry =82 kOm, R» =33 kOM, Rc =1
kKOM, Ry = 3,3 kOMm, nmapametpsl Tpansucropa: S = 2,5 MA/B, rcu = 50 kOMm. Onpenenutsb
KOA(DPUITMEHTHl yCUJIEHUS TI0 TOKY, HANPsHKEHWIO W MOIIHOCTH, BXOJIHOE W BBIXOJHOC
CONPOTHUBIICHUS KacKaJa.

Puc. 2

3. Onpenenutps K03((UIMEHT HACHIIIEHUS MOKA3aHHOTO HAa PHC. 3 TPAH3UCTOPA, €CIU
W3BECTHO, uTo ammumtyaa Er =2 B, E;n =5 B, R« = 30 Om, R = 200 OMm, Ugs.uac = 0,6 B,
B = 150.

+Ey
Ry
Ry
VT
er
Puc. 2

4. B cxeme ycunutens Ha puc. 4 Roc = 4 kxOm. Kakum nomkHO OBITH conpoTuBieHne R,




yT0OBI TTpU BXOoAHOM Hanpspkeruu 0,2 B amrmuTyma HanpspkeHus: Ha Beixoje Obiia 10 B?
OrnepaliuOHHBIN YCUIIUTENb CUUTATh UJI€ATIbHBIM.
Ry Roc

i
—J

Puc. 4

5. B cxeme nHBepTupytouiero ycunutens Ha puc. S Ry = 560 Om, Roc = 43 kOMm, Ha BbIxoze
J00aBJICHO COMPOTUBIIEHUE HArpy3ku Ry = 1 kOwm, BenmnunHa BXogHOTO Hanpspkenus 0,1 B.
Haiitu BeIxoHOM Tok Mukpocxembl OY. OnepanoHHbIN YCHIINTENb CUNTATh UCAIbHBIM.
Roc

| o |
H

Puc. 5

6. B cxeme cymmaropa Hapuc. 7 Er1=0,2 B, E;3=0,5B, Rl =R2=R3 =200 Om, R4 =30
kKOwMm, RS = 50 kOm. Kakum noimkHO ObITh HanpsbkeHue Er3, 9T0OBI HANpsHKEHUE HA BBIXOJIC

cxeMbl ObU10 paBHO 12 B?
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Puc. 6

7. B cxeme pasnoctHoro ycunutend Ha puc. 7 R1 =1 kOwm, R2 = 15 kOm, R3 =200 Owm,




R4 = 100 Owm, E> = 0,3 B. Kakoe HyxHO nojaTe Hanpspkenue Ei, 9To0b1 Ha BhIX0o1€ OBLTO
HanpspkeHue Usax = -10 B?
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Puc. 7

8. lns unTerparopa (puc. 8) HalTH R, MpU KOTOPOM BBIXOJIHOE HAMPSHKEHUE U3MEHSAETCS

o 3axony: U,

t
= —IOJUBth, ecu C = 1 Mx®.
0

c
|
I

UBK

1 ) T
L I~

Puc. 8

9. Jlns cxembl reHepaTopa Ha puc. 9 ompeneNuTh YacTOTy T'eHepaluu KojieOaHuM, eciu
n3BecTHO, uT0 C1 =C2 =C3 =1 Mx®d, R1 =R2 = 100 Om. Kakoe MUHUMAaIbHOE 3HAYCHUE
COTIPOTHUBIICHHUS TIOJDKHO OBITH y pe3ucTopa R3, uro6sl renepatop padoran?

R3
— —1
DA1
ci c2 c3 U
|_| [:;_: oo G?b-l.‘l{
=5 (=g
AR o

Puc. 9

10. Omnpenenuth, yepe3 Kakoe BpeMs NEPEKIIOUMTCS KommapaTop Ha puc. 10, ecnu
W3BECTHO, YTO HA €r0 MHBEPTUPYIOUIMH BXOJ MOJAETCS ONMOPHOE HampsbkeHue 2 B, a Ha
HEUHBEPTUPYIOUIEM BXOJI€ HAIpsHKEHUWE JMHEHHO HapacTaeT oOT HyJs IO 3aKOHY
u(t) = 5000-¢. Kakoro 3Haka ObLTIO HaNpsDKEHUE HA BBIXOJE KOMITapaTOpa M3HAYAIBHO U C
KaKHUM 3HAKOM OHO CTaJjo MOCJe MePEeKIIOUCHUS !




Puc. 10

11. OnpenenuTs JUIMTENBHOCTH MAy3bl MPSIMOYIOJBHOTO UMITYJIbCA, €CJIM U3BECTHO, UTO
4acTOTa CJICIOBAHUIN UMITYJIBCOB 5 KI 11, CKBaKHOCTh HMITYJIbCA paBHA COOTBETCTBEHHO 1,5;

2; 3.

12. Haiitu 3nauenue conpotusieHust R1 B cxeme tpurrepa IlImurra Ha puc. 12, 4roOsI
rucrepesuc nepekatoueHus cocTaBiisll 4 B. Usuxmax = £14 B, R2 =5 kOwm.
Ugx)

Puc. 12

13. Onpenenuth 4acToTy reHepariy KojaeOaHuii CHMMETPHYHOTO MyJIbTHBHOpaTopa (puc.
13), ecitm m3BectHO, uTo C1 = 100 HD, R1 =5 kO™, R2 = 10 kOM, R3 = 1 xOm.

Puc. 13

14. HalitTu 1iIuTenbHOCTD UMITYJIbCA OJTHOBUOpaTopa (puc. 14), ecau uzBecTHo, uyTo R1 =2
kOMm, R2 = 10 xOMm, R3 =5 xOmMm, C = 2 Mk®.
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Puc. 14

15. OnpenenuTh 4YHUCIO BHUTKOB BTOPUYHOM OOMOTKM TpaHchopmaTopa B CXEMe
aBTOHOMHOIO HHBepTopa (puc. 15), ecim H3BECTHO, YTO IpPH HANPSHDKEHWU MUTAHUSA
nHBepTopa 12 B Ha Harpy3ke MOJDKHO OBITh UMITYJIBCHOE HanpsbKeHHe ¢ aMrmuTynoi 300
B. Yuncno BUTKOB BO OOMOTKE MEPBUYHON 25.

Eq VT1 VT3
PN up
N 7~
VT2 VT4
‘ Puc. 15

16. ITepeBectn uncno 110110,1012 13 ABOMYHON CUCTEMBI CUUCTIEHUS B IECATUYHYIO.
17. IlepeBectu uncno F17B16 u3 mecTHaguaTepuyHON CUCTEMBI B IECATUYHYIO.

18. Yucno 0,125, mpencraBieHHOE B JECATUYHON CHUCTEME CYUHCIICHMsS, MEPEBECTH B
JIBOUYHYIO CUCTEMY CUHCIICHUS.

19. Kakas pa3nuna 3HaueHuil HanpsbkeHus Ha Beixozae LIAIl na puc. 19, ecnu nudpooit
KOJI Ha BX0JIe MEHsEeTCS co 3HaueHus 13 B 1BOMYHOM KoJie 10 3HaueHud 5?7 R = 2 kOm, Roc
= 4 kO™, Uon = 0,3 B. Ilpu BxogHoMm Kojae «1» COOTBETCTBYIOIIHMI eMy K04 S Oymer
HAXOJUTHCS B HIDKHEM IIOJI0KCHHH.
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20. Kakoit mudporoii kox 6ynet Ha Beixoae ALIIT (puc. 20), ecniu BXOAHOE HAIPSKEHUE
pasHo 1,2 B; 4,5 B; 8 B; 12 B? Uctounuk 7U = Uon = 14 B.
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Puc. 20
Kpurepun onierku |[Ipu BbICTaBIieHUN 0AJIOB 32 OTBETHI Ha 3a/IaHUSI B OMJIETE YUUTHIBAIOTCS CIICAYIONTUE

U IIKaja
OLICHUBAHUS
B Oayuax

KPUTEPUU:
[TpaBHIILHOCTH BBIITOJIHEHHUS ITPAKTHYECKOTO 33 aHHSI.

Brnagenne MeToiaMu U TEXHOJIOTUSMH, 3aIJITAHUPOBAaHHBIMU B paboueil mporpamme
JUACIUIIINHEL.

Brnagenwue crienuanbHBIMU TEPMUHAMU U HCIIOIH30BAHKUE UX MPU OTBETE.

YMeHue 00bsICHATh, IeNIaTh BEIBOJIBI U 0000IIEHUS, 1aBaTh apryMEHTHPOBAHHBIC OTBETHI
JIoru4HOCTh U MOCIEA0BATEILHOCT OTBETA.

JleMoHCTpamus CIoCOOHOCTH Y4acTBOBATh B pa3padOTKe 000OIICHHBIX BAPUAHTOB
pereHus npoodiem.

Ot 36 10 40 6aI0B OIIEHUBAETCS OTBET, KOTOPHIN MOKA3bIBACT MPOYHBIC 3HAHKS OCHOBHBIX
MPOIIECCOB U3y4aeMOl MPEIMETHOU 00JIaCTH, OTJIMYAETCS TIIYOMHON M MOJTHOTOM
PACKPBITHS TEMBI; BJIQJICHHEC TEPMHHOJIOTHYCCKUM aIapaTroM; YMEHUE OOBICHATh
CYIITHOCTb, SIBJICHHH, TPOLIECCOB, COOBITH, JIeNIaTh BBIBOIBI U 0000IIEHUS, 1aBaTh
apryMEHTHPOBAHHBIC OTBETHI, IPHUBOIUTH IIPUMEPHI; CBOOOHOE BIIaJICHUE
MOHOJIOTHYECKON PEUbI0, JIOTHYHOCTH U TIOCIIEI0BATEIBHOCTh OTBETA.

Ot 30 1o 35 6a/mIOB OIEHUBACTCS OTBET, OOHAPYKUBAIOIIHMHI MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOl MPEIMETHOM 00JIaCTH, OTJIMYAEeTCS TIIYOMHON M MOJTHOTOM
PACKPBITHS TEMBI; BJIQJICHHEC TEPMHHOJIOTHYCCKUM aIaparoM; YMEHUE OOBICHATh
CYIITHOCTb, SIBJICHHI, TPOIIECCOB, COOBITHI, IENIaTh BBIBOJILI U 0000IIIEHNS, 1aBaTh




apryMEHTHPOBAHHBIC OTBETHI, IPUBOIUTH PUMEPHI; CBOOOHOE BIIaJICHUE
MOHOJIOTHYECKOU peubl0, JTOTUYHOCTh U MOCIEA0BATENbHOCTh OTBeTa. OIHAKO
JIOTTyCKAETCs OJTHA — JIB€ HETOYHOCTH B OTBETE.

Ot 20 o 29 6anoB OLIEHUBACTCS OTBET, CBUACTEILCTBYIOIINIA, B OCHOBHOM, O 3HAHUU
MIPOIIECCOB N3YYaeMOH MPEMETHOMN 00JIaCTH, OTINYAIONTUNACS HEJOCTATOYHOM TITYOMHOM 1
MOJTHOTON PAaCKPBITHS TEMBI; 3HAHHEM OCHOBHBIX BOIIPOCOB T€OpHUH; cI1ab0
c(hopMUPOBaHHBIMHA HaBBIKAMU aHAJIN3a SIBJICHHUH, TPOIIECCOB, HEIOCTATOYHBIM YMEHUEM
JaBaTh ApTyMEHTUPOBAHHBIC OTBETHI U IPUBOIUTH MPUMEPHI; HEIOCTATOYHO CBOOOIHBIM
BJIaJICHUEM MOHOJIOTHYECKOU PEUbI0, JOTUYHOCTHIO M TIOCIICIOBATEIHHOCTHIO OTBETA.
JlomyckaeTcst HECKOJIBKO OMMOOK B COJIEPI)KAaHUH OTBETA.

MakcuMajIbHOe KOJIHYeCTBO 0217108 3a dK3aMeH — 40
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