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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS ANCHUILIHHEL ()OPMUPOBAHUE U 3aKpEIUICHHE Yy 00yJalOIMUXCs 3HAHUH O IPHHIUINAX ACHCTBHA
JNIEMEHTOB, TPHOOPOB U YCTPOIICTB NPOMBIILIEHHON IEKTPOHUKH, OCHOBHBIX HX XapaKTepPUCTUKAX U MapaMeTpax,
YCIIOBUSIX MX SKCIITyaTallluH, a TAKKE BO3MOXKHOCTSIX IPUMEHEHHUS B Pa3IMYHBIX YCTPOUCTBAX IEKTPOSHEPTETUKH.

1.2 | 3agaun: u3ydyeHne OCHOB CUCTEMHOTO aHAllM3a U CUHTE3a IPUMEHHUTENBHO K IPUOOpaM U yCTPOHCTBAM CUIOBOM
SNEKTPOHHKH; H3y4dEHHE IIPHHIAITOB AEHCTBUA W METOIOB pacdeTa OCHOBHBIX BUIOB IpeoOpa3oBaTeNei AeKTpHIeCcKOi
SHEPTUH, YCHIINTENeH 1 TeHepPaTOPOB MIEKTPHIESCKUX CUTHAJIOB M UCIIOJIB30BAaHHUE UX B 3IEKTPOHHBIX IPHOOPAx 1
YCTpOMCTBAX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnox OII: b1.B

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | DnexkTpuYecKHe U IEKTPOHHBIC aNapaThl

2.1.2 | DnexkTpuyecKre MallHbI

2.1.3 | DieMeHTHI CHCTEM aBTOMATHKH

2.1.4  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIs]) HEOGXOHMO KaK
NpeanecTBYIee:

2.2.1 |O6mas 3HEepreTUKa

2.2.2  |IIpoekTHpOBaHUE MEKTPOTEXHUUECKUX YCTPOICTB

2.2.3 | CAIIP ycTpOHCTB 21E€KTPOHUKHI

2.2.4 | CucteMsl yIpaBjeHUs NEKTPOIPUBOIOB

2.2.5 |DnexrpocHabXeHHE M aBTOMATH3AINS HIEKTPOIHEPTETHIECKUX CHCTEM

2.2.6 | ABromaTHu3anus METaJUIyprHYeCcKOro Mpou3BOICTBA

2.2.7 | ABromaTHu3anus TEXHOJOTUYECKHX MPOIECCOB

2.2.8 | ABTOoMaTH3MpPOBAaHHBIN ANEKTPOIPUBOJI B TEXHOJIOTHIX

229 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THIIOBBIX ITPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.10 |TloaroToBka K MpoIeaype 3aIIUThI U 3alUTa BBIMYCKHOW KBATH(UKAIIMOHHON pabOThI

2.2.11 |IlpeanuruioMHas IpaKTHKA

2.2.12 |IIporpammHoe obecrieueHue KOHTPOJUIEPOB

2.2.13 | IIpoMblIIUIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBO/AA H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO0/Ib30BaHHeM HU(POBLIX TEXHOJIOTHIH

3HaThb:

[IK-2-31 npuHIMITEI TPOSKTHPOBAHMUS CHIIOBBIX NTpeoOpa3zoBaTesiel B COOTBETCTBUH C TEXHMUECKUM 33JaHHEM W HOPMAaTHBHOM
JIOKyMEeHTaIuen

YMmerb:

[IK-2-Y1 BeIOUpaTh 000pyRHOBAaHHE [T PEaTH3alUH IPOEKTa B COOTBETCTBHU C TEXHUYECKHUM 3aJaHUEM U TPeOOBAHUSIMU
9KOJIOTHH

Baaaernb:

ITK-2-B1 MeTronukaMu pacdera CXeM U CHIIOBBIX SJIEMEHTOB H PEKUMOB pabOTHI IpeoOpa3oBaTelieii, yCTPOMCTB 3alUTHl 1
aBTOMAaTUKHU

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeinoJn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pazgen 1. DiemenTHas 6a3a
CUJIOBOY 2JICKTPOHHMKH.




1.1 CuiI0BbIE TUOIEI. 2 TIK-2-31 T1K-2- JI1.1
Tupucropsl. 3anupaemsbie V1 IIK-2-B1 JI1.2J12.1
tupuctopsl. Knaccudukarms, 2.2
OCHOBHBIE XapaKTEePUCTUKH, 013233 54
napameTpsl U CXEMBbI
BkitoueHus. IGBT u
MOSFET TtpaH3ucTOpHl.

Krnaccudukanus, ocHOBHBIE
XapaKTepUCTUKH, TaPaMETPHI
W CXeMBI BKITIoueHns. /JIex/

1.2 Br160p CHIIOBBIX 2 IK-2-31 IIK-2- J1.1
HOJIyIIPOBOJHUKOBBIX V1IIK-2-Bl JI1.2J12.1
MPUOOPOB O HAMPSHKEHHUIO U J12.2
Toky. /I1p/ 31 352 33 54

1.3 Pacuer notepp 2 [MK-2-31 TIK-2- JI1.1
MIPOBOAUMOCTH U V1I1IK-2-B1 JI1.2J12.1
KOMMYTAaLMH B CHJIOBBIX J12.2
TMTOJIYTIPOBOTHUKOBBIX 210923354
npubopax. /Tp/

1.4 N3yuenue xapakTepucTuk 10 TIK-2-31 TIK-2- J.1
CHJIOBBIX V1IIK-2-Bl JI1.2J12.1
TTOJIYTIPOBOTHUKOBBIX JI2.2J13.1
npudopos /Cp/ J3.2

0103233 54
Pa3nen 2. HeynpaBasiemble
BBINPSMUTEJIH.

2.1 Heynpasnsiembie 2 [MK-2-31 TIK-2- J.1
BoIIpsmuTeny. Haznauenwue, V1IIK-2-B1 JI1.2J12.1
KJaccupuKanus, J12.2
(hyHKIIMOHAIBHAS CXeMa. 213253 54
OnHoda3zHble
HEYTPaBIIsieMbIe
BhInpsMuTend. CXeMbl,

JarpaMMBbl paboTHL U
OCHOBHBIC XapPaKTEPUCTHKH.
TpexdasHble HEYIpaBIIeMbIe
BhIpsiMUTENd. CXEMBI,
JarpaMMBbl paboTHl U
OCHOBHBIE

XapaxkTepucTuku. /Jlex/

2.2 Pacuer xapakrepucTuk 2 TIK-2-31 TIK-2- J.1
HEYIPaBIIIEMbIX VY1 IIK-2-B1 JI1.2J12.1
BeIIpssmuTereneit. /TIp/ 2.2

013233 24

2.3 UccnenoBanue ogHo(hazHOro 2 TIK-2-31 T1K-2- J.1 KM1 P1
JIBYXTIOJTYTIEPUOAHOTO VY1 IIK-2-B1 JI1.2J12.1
BeIIpssMuTeIs /J1ad/ JI2.2713.1

013233 54

2.4 WzyyeHue xapakTepUCTUK 12 | [IK-2-31 [IK-2- J1.1 KMI1 P1
HEYINPAaBIISIEMbIX V1 IIK-2-B1 JI1.2J12.1
BeIIpssMuTeNei. /Cp/ JI2.2J13.1

J3.2
210222354

Paznen 3. YnpaBasiemble
BBINIPAMMUTEIH.




3.1 IMpuaIUT paboTs! 3 [K-2-31 TIK-2- J1.1
YIPaBISIEMOTO BBINPSIMUTEIS V1 IIK-2-B1 JI1.2J12.1
Ha TupucTopax. OmHoda3HbIH J2.2
HYJICBO yIpaBIIsieMbIi 013233 54
BhINpsiMuTeNb. [ToHsTHE O
(ha30BOM YIIpaBIICHUH.

TpexdasHblii HyIeBOW U
MOCTOBOM YIpaBJIIeMbIi
BbINpSIMUTENb. CXEMBI,
PEKUMBI paObOTHI, BpEMECHHBIC
JUarpaMMbl 1 OCHOBHBIE
XapaKTepUCTUKU.

SIBiieHNEe KOMMYTaLMH B
YIIPaBISIEMbIX
BBIMPAMUTENSAX. BHemHue
XapaKTePUCTUKU
YIIPaBISEMbIX
BBIIpsAMHTENeH. PaGoTa
BBINPSIMUTEINS Ha IPOTUBO-
3/1C. Bpemennble
JUarpaMMBbl M1 OCHOBHBIE
pexxumsl. PerynupoBodnbie
XapaKTEePUCTUKU
BBINIPSIMHTEINEH MpH paboTte
Ha npotuBo-3JC. /Jlex/

32 Pacuer ynpaBisembix 6 TIK-2-31 TIK-2- J1.1 I'pynnoBsoe
BhInpsiMuTeneil. Beioop V1IIK-2-Bl JI1.2J12.1 3aHATHE
CHJIOBOTO TpaHC(hopMaTopa, J12.2
CXEMBbI BBIIIPSMIICHUS U 213253 54
tupuctopos. /I1p/

33 HUccnenoBanue TpexdazHoro 2 [IK-2-31 IIK-2- J1.1 KM2 P2
JIBYXTIOJTYTIEPUOAHOTO VY1 IIK-2-B1 JI1.2J12.1
MOCTOBOTO JI2.2713.1
BeIIpsAMHTeNs /J1ab/ 013233 24

34 HUccnenoBanue ogHohazHOro 2 T1IK-2-31 IIK-2- JI1.1 KM3 P3
YIpaBIsieMOr0 MOCTOBOTO VY1 IIK-2-B1 JI1.2J12.1
BeIIpssMuTeIs /J1ab/ JI2.2713.1

D122033 54

35 UccnenoBanue ogH0(hazHOTO 2 T1IK-2-31 T1K-2- JI1.1 KM4 P4
YIPaBIsIEeMOr0 MOCTOBOTO V1 IIK-2-B1 JI1.2J12.1
BeIIpssMuTeNs /J1ad/ JI2.2713.1

D12233 54

3.6 N3yuenue xapakTepucTuk 12 TIK-2-31 TIK-2- J1.1 KM2,K | P2,P3,P
YIpaBIsIeMbIX V1 IIK-2-B1 JI1.2J12.1 M3, KM 4
BeImpsimutenei /Cp/ JI2.2J13.1 4

J3.2
D12223 54
Pasnen 4. UnBepTopsl
BeJlOMbIe CeThIO0.

4.1 [TpuHIUI paboTH HHBEPTOPA 2 [TK-2-31 TIK-2- JI1.1
BEIOMOTO CETBIO. V1IIK-2-B1 JI1.2J12.1
PerynupoBouHbIe U BHEIIHUE 2.2
XapaKTepUCTHKH UHBEPTOPA. 2103253 54
Kommyranus B uHBEepTOpax.

Biusnue pexxuma
MIPEPHIBUCTHIX TOKOB Ha
BHEIITHUE XapaKTePUCTUKU
WHBEPTOPA BEIOMOTO
cerbto. /JIex/

4.2 N3ydenue xapakTepucTuK 12 TIK-2-31 TIK-2- J.1 P7
HWHBEPTOPOB BEAOMBIX Y1IIK-2-B1 JI1.2J12.1
cerbro. /Cp/ JI2.2713.1

J3.2

01035233 54




Pasnea 5. PeBepcuBHbIE

THPUCTOPHBIE
npeodpa3zoBarteJiu.

5.1 CxeMblI BKITFOUCHHS 2 [MK-2-31 IIK-2- J.1
PEBEPCUBHBIX TUPUCTOPHBIX V1IIK-2-Bl JI1.2J12.1
npeoOpazoBarened. [IpuHuun J12.2
COBMECTHOTI'O YIIpaBJICHUS 21 22 23 B4
TPyNIIaMy THPHUCTOPOB.

Breminne xapakTepucTUKU
IIPU COBMECTHOM
ynpasienud. [puanun
pa3ienbHOTO yIpPaBICHUS
rpynrnaMu THPHUCTOPOB.
BHemHne XxapakTepruCTHKH
HpH pa3IeTbHOM
yrpasieHuu. CUCTEMbI
YIIPaBICHUSI THPUCTOPHBIMU
npeoOpa3oBaTeNsIMH.
Krnaccudukanus, ocHOBHBIE
TpeboBaHUsl.
MHoTOKaHaJIBHEIC H
OJTHOKaHAJIBHBIE CHHXPOHHBIE
CUDY. /Jlex/

5.2 Pacuer 31eMeHTOB cUI0BOIt 2 [IK-2-31 IIK-2- J1.1 I'pynnosoe
CXEMBI PEBEPCUBHOIO V1IIK-2-Bl JI1.2J12.1 3aHATUE
TUPUCTOPHOTO 2.2
npeobpaszoBatens. /IIp/ 013233 24

53 Pacuer ¢a3zoBbIx 1 2 TIK-2-31 IIK-2- J1.1
PEeryIupOBOYHBIX VY1 IIK-2-B1 JI1.2J12.1
xapakrepuctuk CUOY u 2.2
TUPUCTOPHOTO 013233 54
npeoOpaszoBaTelis Npu
COBMECTHOM H Pa3AeIbHOM
ympasiernu. /I1p/

5.4 Pacuer BHemHUX 1 2 TK-2-31 TIK-2- J1.1
SHEPreTUIECKUX V1 IIK-2-B1 JI1.2J12.1
XapaKTepUCTUK PEBEPCUBHBIX J2.2
TUPUCTOPHBIX 01223354
npeobpasoBareneil. /TIp/

5.5 HUccnenoBanue Tpex¢azHoro 3 [IK-2-31 IIK-2- J1.1 KM5 PS5
JIBYXTIOJTYTIEPUOAHOTO VY1 IIK-2-B1 JI1.2J12.1
MOCTOBOI'O UHBEPTOPA, JI2.2713.1
BeIOMOTO ceThio /J1ab/ 0103233 54

5.6 BerlnosiHeHne KypcoBoro 32 TIK-2-31 IIK-2- J1.1 P7
npoekta /Cp/ V1 IIK-2-Bl JI1.2J12.1

J12.2J13.1
J3.2
21222354
Pazpgen 6.
IIpeodpa3zoBaTenn
MOCTOSIHHOT0 HANIPSZKEeH .

6.1 IMonmxkaronmuii, 2 [K-2-31 TIK-2- J1.1
MOBBIIAIOIINHA U V1 IIK-2-B1 JI1.2J12.1
HMHBEPTUPYIOIIUN 2.2
npeoOpa3oBarenu 013233 54

MOCTOSHHOTO HAIMPSUKCHHMS.
Juarpammbl paGoThl 1
OCHOBHbIE
XapaKTepHCTUKH. /JIex/




6.2 KoppexkTop xo3ddurmenta 2 [K-2-31 TIK-2- J1.1
MOIIIHOCTH Ha 6a3e V1IIK-2-Bl JI1.2J12.1
MOBBIIIAIOIIETO J2.2
npeoOpa3oBaTens 013233 54
MOCTOSTHHOTO HAIPSKEHUS.

HepesepcusHslit
peoOpa3oBaTens C
BO3MOKHOCTBIO peKyleparuu
SHepruu. JuarpaMmel
paboTHl ¥ OCHOBHBIE
XapaKTePUCTUKH.
PesepcuBHbIii
npeoOpasoBarTenb
MMOCTOSTHHOTO HAIPSHKSHUSI.
CuMMeETpUYHOE U
HECUMMETPUYHOE
yrpasieHue. JuarpaMmmsl
paboTHl 1 OCHOBHBIE
XapakTepucTuku. /Jlex/

6.3 Pacuer npeoGpazoBarencit 2 TIK-2-31 TIK-2- J.1 I'pynmoBoe
ITOCTOSTHHOTO HaNpsHKEHWs Ha V1IIK-2-Bl JI1.2J12.1 3aHATHE
Tpan3ucropax. /Ip/ 2.2

D12223 54

6.4 CucTeMsbl yripaBieHus 2 [IK-2-31 IIK-2- J1.1 I'pynnosoe
peoOpa3oBaTeNIMU VY1 IIK-2-Bl JI1.2J12.1 3aHATHE
ITOCTOSTHHOTO 2.2
Hanpsokenus. /TIp/ D122233 54

6.5 UccnenoBanue MOCTOBOrO 6 T1IK-2-31 IIK-2- JI1.1
HIUPOTHO-UMITYIIBCHOTO VY1 IIK-2-B1 JI1.2J12.1
peoOpa3oBaTens C J12.2J13.1
CHMMETPHUYIHBIM 3aKOHOM 013233 54
yrpasnenus /J1a6/

6.6 N3ydenune xapakTepucTuk 12 [TK-2-31 TIK-2- J.1 KM6 P6,P7
npeoOpaszoBaTenei V1 IIK-2-Bl JI1.2J12.1
IIOCTOSIHHOTO JI2.2J13.1
Hanpsokenust. /Cp/ J3.2

21 22 23 B4
Pa3gen 7. ABTOHOMHBIE
MHBEPTOPHI U
npeodpa3oBaTesIM YACTOTHI.

7.1 ABTOHOMHBIC HHBEPTOPHI. 2 TIK-2-31 TIK-2- J.1
Haznauenue u V1IIK-2-Bl JI1.2J12.1
KIaccu(uKaIms. 2.2
OpnHoda3Hblii aBTOHOMHBIN D152 03354
WHBEPTOP HANPSKEHUS HA
TpPaH3UCTOPaX.

PerynupoBanue BeNUIHHBI U
(hopMBI HanpsHKEHUS B
oHO(a3HBIX HHBEPTOPAX.
ITpuHIMN MKUPOTHO-
HMMITYJIbCHOM

Moaymsuuu. /Jlex/

7.2 Pacuer snemMeHTOB cHITOBOM 4 [TK-2-31 TIK-2- J.1 P7
CX€Mbl aBTOHOMHOTO V1IIK-2-B1 JI1.2J12.1
HUHBEPTOpA Ha 2.2
Tpan3ucropax. /I1p/ D152 033 54

7.3 Pacuer u BeIOOp 4 ITK-2-31 TIK-2- J1.1 P7
npeoOpa3oBaTeneil 9acTOThI V1IIK-2-B1 JI1.2J12.1
€O 3BEHOM IIOCTOSIHHOT'O J2.2
Toka. Criiaxuparomuye 210222354
Jpoccend, (GUIBTPEI,

TOPMO3HBIE pe3nucTopsl. /IIp/

7.4 CucremMa ynpaBiieHUs 4 TIK-2-31 TIK-2- JI1.1 P7
npeoOpa3oBaTens 4aCTOTHI C V1 IIK-2-Bl JI1.2J12.1
BEKTOPHBIM J12.2
ympasierneM. /IIp/ 013233 54




7.5 IMoarorosxa k sk3ameny /Cp/ 6 22 [ IIK-2-31 TIK-2- J1.1 KM7
V1IIK-2-Bl JI1.2J12.1
J12.2J13.1
J3.2
013233 54
7.6 [IpoBenecnue 6 36 TIK-2-31 TIK-2- KM7
9K3aMeHa /DK3aMeH/ V1TIK-2-B1 | 313233 54
S. ®OHJI ONEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoJbHbIe MeponpusTHS (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI 1J1
€aMOCTOAITEJIbHON MOATOTOBKH
IIpoBepsiembie
Kon KontponsHoe
KM MepOTpUsTHE HHIMKATOPBI Bomnpocs! a1 noAroToBKu
KOMITeTEHIIN I
KM1 JlaGopaTopnas MK-2-31;I1K-2- 1. Kakue mpenmyIecTBa UMEIOT ABYXIOIYIIEPUOAHBIE BHITPSIMUTEIH
pabdota Nel YI;IIK-2-B1 repe]] OTHOTIOTYIEPHOIHBIMH?
HccnenoBanue 2. Kak onpenennuts K03 GUINESHT MyTbCannii BEITPIMHUTEIS?
01HO(ha3HOTO 3. Kakue nmpenmMyIiecTBa IMEeT MOCTOBAs CXeMa 110 CPAaBHEHHIO C
JBYXIOIyHEPHOIHOT BBIIIPSIMUTEINIEM C BBIBOJIOM OT CpeJHEN TOUKH BTOPUYHOH 0OMOTKH
0 BBITIPSIMUTEIIS Tpancdopmaropa?
4. ITo xaxuM mapamMeTpaM BEIOMPAIOT JUOMIBI IS BEIIPSIMHUTENE?
KM2 Jlaboparopras IK-2-31;11K-2- 1. Kak BiIusieT eMKOCTb CIVIaXKMBAIOLIETO KOHJIEHCATOpa HA aMILIUTYLY
pabora Ne2 V1;I1IK-2-B1 MYyNbCAIMH BRIPSIMICHHOTO HANpsHKEHUs?
HccnenoBanne 2. Kak n3MeHATCS aMIUTUTY 1A IYJIECAIlUHA BBIIPSMICHHOTO
TpexdazHoro HANpPSDKEHUS U K03 QUINCHT IyTbCalnii, €CIM 9acTOTa HAIIPSKECHHS
JBYXIOIYHEPHOIHOT CETHU yBEJIMUUTCSA B JBa paza?
0 MOCTOBOTO 3. Ha3oBuTe OCHOBHBIE BUJIBI CIIIXKUBAIOIINX (DHIBTPOB.
BBITIPSIMHUTEIIS 4. OOBsicHUTE IPUHINN JEHCTBHA TPEeX(Pa3HOTO OTHOTAKTHOTO
BBIIIPSMHTEIIS M H300pa3utTe GOpMBI TOKOB U HAMIPSIKEHUH B CXEMe.
KM3 Jlaboparopras MK-2-31;11K-2- 1. Yo Ha3pIBAIOT YIPABIIAEMBIM U HEYIIPABISAEMBIM BBIIPSIMUTENEM U
pabora Ne3 Y1;IIK-2-B1 KaKOBO pa3JInyve MeXIy HUMU?
HccnenoBanne 2. KakoBBI OCHOBHBIEC XapaKTEPHCTHKHU BBIIPSIMUTEIBHBIX YCTPOHCTB.
01HO(a3HOTO 3. HazHaueHne 31eMeHTOB BRIIPAMHTENCH (TpaHcdopmaropa,
YHPaBIsIEMOTO BEHTHJILHOI IPYNIIBI, CIVIAXKUBAIOIIETO QHIBTPA).
MOCTOBOTO 4. 306pa3ute BOIBT-aMIICPHBIC XapaKTEPUCTHKU OCHOBHBIX
BBITIPSIMHUTEIIS HIIEKTPOAIEMEHTOB, TPUMEHSIOIIUXCS B BEHTHIIBHBIX IPYIIITax
BBINPSIMUTENBHBIX YCTPOUCTB (A10/a, THPHCTOPA).
KM4 JlaGopaTopnas MK-2-31;11K-2- 1. Crioco06s!1 yripaBneHust TAPUCTOPOM. Kak BKITIO-YUTh U BBIKIIOYUTD
paboTa Ned Y1;IIK-2-B1 TUpUcTOp?
HccnenoBanue 2. JlaiiTe ompenerneHue BHEIIHEH XapakTepucTuku. OOBsICHUTE
01HO(ha3HOTO XapakTep ¥ B3aHMHOE PacloI0KeHHe ITOTYICHHBIX B OMBITAX BHEITHUX
YIPaBIIsIEMOTO XapaKTePHCTHK.
MOCTOBOTO 3. Yto Takoe IyJbCcalliu BHIIPSMIIEHHOTO Hanpsbke-Hus? Kax
BBITIPSIMHUTEIIS ompezensercs
ko punmeHT mynpcauuii?
4. Mepbl 60pbOBI € MyIbCAUIMU?
KMS5 JlabopaTopnas [MK-2-31;11K-2- 1. ChopmynupyiitTe onpeeneHue HHBEPTOpa.
pabota Ne5 V1;1IK-2-B1 2. [lepeuncnure OCHOBHBIE BU/bl aBBTOHOMHBIX HHBEpTOPOB. JlaiiTe
UccnenoBanue KpaTKYyo
Tpex¢azHoro XapaKTEPUCTUKY.
JIBYXTIOTYyIIEPHOTHOT 3. IIpuBeanTEe OCHOBHBIE CXEMbI aBTOHOMHBIX HHBEPTOPOB.
0 MOCTOBOTO 4. OnummTe IPUHINI ASHCTBHA 0JHO(DA3HOTO aBTOHOMHOTO
UHBEPTOPA, UHBEPTOpA C
BEIOMOTO CETBIO HYJICBBIM BBIBOJIOM TpaHCc(opMartopa. [IpueauTe cxemy, THarpaMMBbI
paboTHI




KM6

Jlaboparopras
padoTa Ne6
UccnenoBanue
MOCTOBOTO HIUPOTHO
-MMITYJIbCHOTO
npeoOpaszoBaTens ¢
CHMMETPHYHBIM
3aKOHOM
YIIpaBJICHHS

TIK-2-31;1TK-2-
V1;IIK-2-B1

1. Chopmynupyiite onpeneneHue MUPOTHO-UMITYIECHOTO
npeoOpazoBarens (LLIAIT).

2. IIpuBeanTe KITACCUHKAIIIO MUPOTHO-UMITYIIECHBIX
npeobpasosareneit (ILINIT).

3. OnuumTe NPUHLIHMI AHCTBHS THPUCTOPHOTO UITMPOTHO-UMITYJIECHOTO
npeoOpazoBarens (LLNIT) ¢ mapannensHO#t eMKOCTHOM KOMMYyTaIneH.
[IpuBemure cxemy, auarpamMmsl padoTsl. HasHaueHue ycTpoiicTBa
MPUHYAUTEIEHOW KOMMYTAIHH.

4. OnuiuTe NPUHIUI ASHCTBUS TUPUCTOPHOTO IIUPOTHO-UMITYJIHCHOTO
npeobpazosatens (LLINIT) ¢ mociienoBaTeabHONH eMKOCTHOM
KOMMYTalUeH.




KM7

DK3aMeH

TIK-2-31;1TK-2-
V1;IIK-2-B1

TeopeTudeckue BOIPOCH! K IK3aMEHY:

1. Cunossle quopl. Kitaccuuxarnus, OCHOBHBIE XapaKTEPUCTHKU U
apaMeTpsl.

2. Tupucropsl. Knaccudukarys, OCHOBHbIE XapaKTEPUCTHKH U
napaMeTpsl. [I0THOCTBIO yIIpaBiseMble THPUCTOPSI.

3. Cunossle Tpanzucropsl. Kitaccuuxanms, 0oCHOBHbIE
XapakTepucTUKU U napamerpsl. IGBT — Tpan3ucropsl.

4. Heynpasnsemsle Beimpsamurenu. HasHadenue, knaccudukanus,
(YHKIMOHAIIbHAS CXEMa.

5. OngHOda3HBIE HEYNIpaBIIeMbIe BRIIPIMUATENH. CXEMBI, THarpaMMBI
pabOTHI 1 OCHOBHBIE XaPAKTEPUCTUKH.

6. Tpexdazneie HeypaBiIsieMble BRIIPAMUTENH. CXeMbl, AUarpaMMbl
pabOoThI 1 OCHOBHBIE XaPAKTEPUCTUKH.

7. TpexdazHblil Hy/IeBO ypaBIseMbIi BRIIPIMUATETH. CXEMBI,
pexuMBI pabOThI, BpeMEHHBIE JHAarPaMMBbl 1 OCHOBHBIE
XapaKTEePUCTUKH.

8. Tpex(a3HbIif MOCTOBOH YIIPABIAEMBII BEIIPAMHATENE. CXEMHBI,
PeXUMBI pabOTHI, BpeMEHHBIE JHAarPaMMBI 1 OCHOBHEIE
XapaKTEePUCTUKH.

9. SIBneHne KOMMYTALUK B YIIPABIIsEMbIX BBINIPIMUTENAX.

10. BHemHue XapaKTepUCTUKU YIPABIIIEMbIX BBIIPSIMUTEIICH.

11. Pabora BempsMuTenst Ha mpotuBo-3/]C. BpeMeHHbIe qUarpaMmel U
OCHOBHBIE PEXHMBI.

12. PerymipoBoUHBIe XapaKTePUCTHKH BRIIPSIMATENEH ITpH paboTe Ha
npotuBo-3/[C.

13. DHepreTHueckue XapakTEePUCTHKU YIIPABISIEMBIX BBIIPSIMUTENCH.
KII, k03¢ HUIHEHT MOIIIHOCTH, TApMOHUYIECKUN COCTaB
BBITIPSIMIICHHOTO HaIpsDKEHHE.

14. IlpuMeHeHHe 3anupaeMbIX TUPUCTOPOB AT yBEITHUCHUS

K03 (UIIHEHTa MOIIIHOCTH.

15. IlpuHIMI pabOTH HHBEPTOPA BEIOMOTO CETHIO.

16. PerynupoBOoYHbIE U BHELIHUE XapaKTEPUCTUKUA HHBEPTOPA
BEJIOMOTO CETHIO.

17. KommyTanusi B MHBEpTOpax.

18. Biusinue pesxuMa NMpepbIBUCTBIX TOKOB HA BHEILIHME
XapaKTepPUCTUKU UHBEPTOPA BEIOMOTO CETHIO.

19. CxeMbl BKJIFOUEHHUST PEBEPCUBHBIX TUPUCTOPHBIX
npeoOpasoBaTelei.

20. IIpyHIUI COBMECTHOIO YIpPaBJIEHHs IPYIIIaMU TUHPHCTOPOB.
BHemnraue xapakTepUCTUKH ITPU COBMECTHOM YIIPABICHHH.
JloCTOMHCTBA U HETOCTATKU.

21. IlpuHIUI pa3AenbHOTO YIPABIEHUS IPyINIaMU TUPUCTOPOB.
Brenraue xapakTepUCTUKH IIPU pa3iebHOM yIPaBICHUH.
JIoCTOMHCTBA U HETOCTATKU.

22. CucteMsl yIpaBJIeHNS THPUCTOPHBIMH IIPEOOPa30BaTEISIMH.
Knaccudukanmus, ocHOBHBIE TpeOOBaHNUS.

23. Muorokanansnble cuaxponusie CUDY. [Ipunuun paboTsl.
OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH.

24. OmHokaHanbHBEIEe cuHXpoHHBIE CU®Y. [TpuHINT paboTs!.
OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH.

25. CU®Y THpHCTOPHOTO MpeobpazoBaTessi ¢ pa3aeabHbIM
yrpasieHreM. [IprHIH paboTHI JIOTHYECKOTO TePEKITIOYAOIIETo
YCTPOMCTBA U NepeKiIrouaTens xapakrepuctuk. CornacoBanue
XapaKTepUCTUK.

26. [Tonmwxkaromuii mpeoOpa3oBaTelb TOCTOSHHOTO HAIPSHKESHHUS.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPaKTEPUCTHKH.

27. IoBsImaromuii mpeobpa3oBaTenb IOCTOSHHOTO HAMPSKEHHUS.
JuarpaMmel pabOThl 1 OCHOBHBIE XapPAKTEPUCTUKH.

28. MHBepTUpyIONIHiA peoOpa3oBaTeh MOCTOSHHOTO HAPSDKEHHS.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPAKTEPUCTHKH.

29. KoppekTop koadduiinenTa MOIIHOCTH Ha 6a3e MOBBIIIAIOLIETO
npeoOpa3oBaTens NOCTOSHHO-TO HANPSKEHUSL.

30. HepeBepcuBHbIi TpeoOpa3oBaTellb ¢ BO3MOKHOCTBIO pEeKyIepaIiiu
sHepruu. JluarpaMmsl paboTH U OCHOBHBIE XapaKTEPHCTHKH.

31. PeBepcuBHbIii TpeoOpa3oBaTeNlb MOCTOSHHOTO HAMPSKEHUSL.
CumMeTpuyaHOe yrpasiieHne. J[narpaMMer paboThl 1 OCHOBHEIE
XapaKTEePUCTHKH.

32. PeBepcuBHBII npeoOpa3zoBaTenb NOCTOSIHHOTO HAMPSKEHUSL.




Hecummerpuunoe ynpasnenue. JluarpaMMsl paboThl 1 OCHOBHBIE
XapaKTEePUCTUKH.

33. ABTOHOMHBIE HHBepTOpHI. HasHadueHue u kiaccudukarus.

34. OnHO(a3HEBII aBTOHOMHBIA HHBEPTOP HANPSDKEHUS HA
TpaH3UCTOpaXx.

35. Tpexda3Hblit aBBTOHOMHBIF HHBEPTOP HATIPSHKCHUS HA
TpaH3ucTopax. Cxema, IPHHITHI YIIPABJICHHA, JHarpaMMa HallpsDKeHUH.
36. PerynmupoBaHue BeTU4IHUHBI U (OPMBI HAIIPSKEHHS B OAHO(DAZHBIX
uHBepTopax. [IpHHIUN MUPOTHO-UMITYILCHOM MOIYISLIUH.

37. PerynmupoBaHue BeTHINHBI M (POPMBI HAIIPSDKEHHUS B TpeX(azHBIX
MHBEPTOpax — (GOpMHUPOBAHNE HANIPSDKEHUH OTHOCUTENIBEHO CpeaHeit
TOUYKH UCTOYHHKA MTUTAHUSI.

38. PerynupoBanue BeNUUUHBI U (OPMBI HAIIPSDKEHUS B TPEX(PasHBIX
HMHBEPTOpax — GOPMHUPOBAHNE HANIPSKEHUH C TOMOIITBIO
HIPOCTPAaHCTBEHHOTO BEKTOPA.

39. PerynupoBaHue BeNUUUHBI U (POPMBI HAIIPSDKEHUS. B TPEXasHbIX
HHBEpTOpax — GpopmMupoBaHne (Ha3HBIX TOKOB.

40. ITpeobpa3zoBaTenn yacToThl. [IpeobpazoBareny co 3BeHOM
MOCTOSIHHOTO TOKa (IBYX3BEHHbIE TPeoOpa3oBaTeNy YacTOTHI).

41. IlpeobpasoBarenu yacToThl. [IpeobpasoBaren ¢
HENOCPEACTBEHHOH CBA3bIO0.

[TpakTrveckue 3aaaHus K 3k3aMeHy (o0rue GopMyITHPOBKH):

1. Paccunrars Toku BO Bcex BeTBsix cxembl mpu V1 =3 B, V2 =1 B, R1
=2 kOMm, R2 =1 kOm, R3 =1 kOm. [1anenuemM HanpsKeHUs HAa U0
npeHeOpeyb.

2. PaccuuraTh TOKH BO BceX BeTBsX cxembl ipu VI =7 B, V2 =12 B,
R1=1,5kOm, R2 =1 kOm, R3 =4 kOwm. [lagennem HanpsoKeHUs HA
JMoJie mpeHeOpeb.

3. ITocTpouTh rpadMK U3MEHEHHUS TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP
R1 =50 Om nipu u3meHenuu HanpspkeHust V1 1o cuHycouaaabHOMy
3aKkoHy ¢ ammuuTynoi 10 B u wacroroit 50 I'n. Haiitu cpennee
3HaUYeHHUE HATPSHKEHUS Ha PEe3UCTOPE 3a MEPHOM, BEIYUCIUTD

ko3 duruent mynscanuu. [lageHueM HanpspKEHUs Ha TUOJIE
peHeOpeys.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
UHIUKATOPbI ConepxaHue pabOTHI
paboTsI paboTsI N
KOMITeTEHIIN I
P1 JlaGopaTopHas MK-2-31;I1K-2- 1. B ueM 0coOeHHOCTH PabOThI 0AHO(A3ZHOIO MOCTOBOTO BHIMPSMHUTEIS
pabota Nel Y1;IIK-2-B1 Ha aKTUBHO-UHIYKTUBHYIO HATPYy3Ky?
HccnenoBanue 2. Kaxne OBIBArOT cXeMbI 0JJHO(a3HOTO BRIIpsMieHus? Jlaiite
0HO(a3HOTO CPaBHHUTEIbHBIEC XapaKTEPUCTHUKH.
HEYIPaBIIsIeMOTO 3. C noMoIIbI0 KaKUX MapaMeTpoB IIPOU3BOAUTHCS BHIOOP TUOIOB JUIs
BBITIPSIMHUTEIIS CXEeM BBIIPSIMIICHHUS ?

4. IlpoBeanTe aHANMN3 HATPY30YHOH XapaKTEPUCTHKH BBIIPSIMUTEIIS.
5. IlpoBenuTe aHAIU3 SHEPTETHUECKUX XaPAKTEPHUCTHK BBITPSIMHUTEIIS.
6. Uem onpenensercst HAKJIOH BHEIIHEH XapaKTePUCTHKH
BBINPSMUTENS?

7. UeMy paBHO HalpsKEHHE X0JIO0CTOI0 X0a OAHOIOIYIIEPUOIHOTO
BBIIPSIMUTENS 0€3 GUIIbTpa, ¢ EMKOCTHBIM (DHIIETPOM H C
WHIYKTHBHBIM QHIIBTpOM?




P2 Jlaboparopras IK-2-31;11K-2- 1. HazoBuTe ocHOBHBIE TpEX(a3HbIC CXEMBI BBITPIMIICHUS
paboTa Ne2 Y1;IIK-2-B1 2. HazoBUTE OCHOBHBIEC BETMYUHBI, UCTIOJIb3YEMbIC ITPH ONTUCAHUH
HccnenoBanue paboTHI BEIIPSIMATENICH
TpexdazHoro 3. ITo xakuM MpU3HAKAM KJIACCU(PHUITIPYIOTCS BBIIPSIMUTEIH?
JBYXIOIyHEPHOIHOT 4. Kak u3MeHsieTcs COOTHOIIEHHE MEXKAY PUBEACHHBIM HHAYKTUBHBIM
0 MOCTOBOTO CONPOTHBIICHUEM PACCEUBAHUS TPaHC(HOPMATOPA U IIPUBEICHHBIM
BBITIPSIMHUTEIIS AKTHBHBIM COTIPOTHBIEHHEM 0OMOTOK IIPH H3MEHEHHH MOITHOCTH
TpaHcdopmaropa?
5. KakoBa 1acToTa mynbcanuu B H3y4aeMbIX cxemax?
6. Uto Takoe HEeIIpephIBHBIN pesKuM?
7. Uro Takoe BHENTHsS XapakTepucTuka? OT KaKux mapaMeTpoB
3aBUCHUT €€ MOJI0KEHHE B HEIIPEPBIBHOM peKIMeE?
8. Uro Takoe peryaMpoBOYHas XapaKTEPUCTUKA, OT KaKUX MapaMeTpOB
3aBHCHT €€ TTOJIOKEHHE B HETIPEPHIBHOM peXnume?
9. CpaBHUTH Tpéx(Da3zHyIO HYIEBYIO U TpeX(a3HyI0 MOCTOBYIO CXEMBbI
M0 OCHOBHBIM MOKAa3aTENSIM.
P3 JlaGopaTopHas [TK-2-31;11K-2- 1. Kakue ycTpoiicTBa Ha3bIBAIOTCS BRIMPSMUTEISIMU U JIJIS1 4Y€r0 OHU
pabdota Ne3 VI;IIK-2-B1 npeaHa3HaYaloTCs?
HccnenoBanue 2. HazoBure ycoBus, HCOOXOIUMBIC /IS BKIIOUCHUS U BBIKIIIOUCHHUS
01HO(ha3HOTO JHO/I0B U TUPUCTOPOB.
YIIPaBIIEMOTO 3. OOBsSCHHUTE MPUHIUT PadOTH 0AHO(A3HOTO BBIIPSIMUATENS IPH
MOCTOBOTO AKTHBHOU M aKTMBHO-MHAYKTUBHOM Harpyske.
BBIIIPAMHUTEIS 4. IlosicHUTE BIUSHYE yITa YIPaBICHUS Ha BBIIPIMIICHHOE
HarnpspKeHHe.
5. Ilpoananu3upyiite BIUSHUE XapaKTepa HArpy3KU U yIila yIpaBlleHUs
Ha (hopMy TOKa, HOTPEOIIEMOrO BEINIPSIMUTENEM OT UCTOUHHKA.
6. [TosicHuTE BHEUTHIOO (HArPYy30YHYIO) M SHEPIeTUYECKUE
XapaKTEePUCTUKH BBIIPSIMUATEIIS.
P4 JlabopaTopnas [IK-2-31;I1K-2- 1. HazoBuTE peKUMBI pabOTHI BHIIPSIMHUTEIS
pabota Ned V1;IIK-2-B1 2. Yto Takoe BHEUIHssSI XapaKTeprucTUKa?
HUccnenoBanue 3. Kak cHUMAIOTCsI TIPH BINOJIHEHUN paOOThl BHELITHHE
Tpex¢azHOro XapaKTEePUCTUKH MPU Pa3INYHBIX BUAAX HATPy3KH?
YIIPaBISEMOTO 4. OT 4ero 3aBUCUT BU/J| BHEIIHEH XapaKTEpUCTUKU?
MOCTOBOI'O 5. UTo Takoe rpaHUYHBIA TOK U TPAaHUYHBINA Yroa?
BBIIPSAMUTEINS 6. OT uero 3aBUCUT I'PaHUYHBII TOK U TPAaHUYHBIN yron?
7. Kak onpenenuTs SKCIIepIMEHTATbHOTO TPAaHWYHBIN TOK W TPaHWIHBIN
yron?
8. MOXHO 11 CHATh PETYIUPOBOUYHYIO XapaKTEPUCTHUKY Ha XOJIOCTOM
xony?
P5 JlabopaTopnas ITK-2-31;I1K-2- 1. B yem oTiMuMe BeQOMOro 1 aBTOHOMHOTO HHBEpTOpa?
pabota Ne5 V1;1IK-2-B1 2. Yem oTiiMyaeTcs aBTOHOMHBIN UHBEPTOP HANPSKEHUS OT
HccnenoBanue aBTOHOMHOT'O MHBEPTOpa TOKa?
Tpex¢azHoro 3. 3aueM B MHBEPTOPAX HAMPSKEHHIO BKIIOYAIOTCS 00paTHbIE TUOBI?
JIBYXII0JIyIEpUOJHOT 4. 3auem Ha Bxone AVIH crout konznencarop?
0 MOCTOBOTO 5. Kak 13MeHHTh 4acTOTy BBIXOJHOTO HANPsDKEHUS! aBTOHOMHOTO
UHBEPTOPA, uHBepTopa’?
BEZOMOTO CETBHIO 6. UTo 3aBUCHUT OT HECYLLIEH 4acTOThI?
7. IToka3aTh KOHTYPHI IPOTEKAaHHS TOKa B Tp&xdasnom AH.
8. Kax perynupyercst popma u BenmnurHa HanpsbkeHus B AUH?
9. Kakue aBTOHOMHBIC HHBEPTOPHI HanOoJIEE IEPCIIEKTHBHEI B
SIIEKTPOTIPHBO/IE B HACTOSAIIIEE BPeMs?
P6 JlabopaTopnas [MK-2-31;I1K-2- 1. MaiiTe cpaBHUTEIHHYIO XapaKTEPUCTUKY CUMMETPUIHOMY,
pabora Ne6 Y1;IIK-2-B1 HECHUMMETPHYHOMY U IToo4epeiHOMY criocobam ynpasierus HINTT.
UccnenoBanue 2. BrimosiHuTe aHanu3 sHepreTudeckux xapakrepuctuk HINUIT.
MOCTOBOTO ITHPOTHO 3. BBINONHUTE aHAN3 PErYANPOBOYHON XapaKTEPHCTHKH.
-UMIIyJbCHOTO 4. OOBsicHUTE IPUHINM PabOTHI cCHCTeMBI yrpasieHus [INTT.
npeoOpas3oBaTes ¢ 5. 13 xakux snemeHtoB cocrouT LITNIT?
CHMMETPHYHBIM 6. ITosicanTe nomy4eHHbIe (OPMBI TOKA U HATIPSHKEHHUS, TIOJTydCHHBIE C
3aKOHOM TIOMOIIBIO OcIIyIIorpada.

YIIPABICHUS




P7 KypcoBoii mpoekt IK-2-31;11K-2- KypcoBoit mpoexT BKIIto4aeT B cebs pa3paboTKy CIEIYIOIUX pa3ie/oB:
10 TeMe Y1;IIK-2-B1 1. Pacuer u BEIOOP OCHOBHOTO CHIJIOBOTO 3JIEKTPOOOOPYIOBAHUS
«IIpoexTupoBanue 2. PacdeT ¥ MOCTpOCHNE OCHOBHBIX XapaKTEPHCTHK IIPpeoOpa3oBaTeis
PEBEPCHBHOTO YaCTOTEI
JIByX3BEHHOTO 3.Bb160p OCHOBHBIX KOMIIOHEHTOB 3aLIUTHI IPeoOpa3oBaTelis 4aCTOTHI
npeoOpazoBarens 1 MOJIYIPOBOHUKOBBIX MOJyJI€it
JaCTOTHI JUIA
MHUTaHUS
ACHHXPOHHOTO
AIIEKTPOABUTATEIISD)

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

®enepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHHE
BBICIIETO 00pa30BaHUSA

HannonanbHbIi Hecae10BaTeNbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
“MOCKOBCKHI HHCTUTYT CTAJId U CIJIABOB”

HosoTpontxuii ¢pumman

Kacgenpa Sud

SK3AMEHALIMOHHBIN BUJIET NeO

[To nucuunnune "CuiioBas 3neKTpoHuKa"

Hamnpasnenne 13.03.02 «DneKTposHEpreTHKa U 3IeKTPOTEXHIKA

1. Cunossie muonel. Kitaccudukanus, OCHOBHBIC XapaKTEPUCTHKH U ITaPAMETPBI.

2. [TpuHIMI pa3aensHOTO YIpaBIeHHs TPYIIIaMyd THPUCTOPOB. BHENIHNE XapaKTepUCTUKH TIPH Pa3ieibHOM YITPABICHUH.
JlocToMHCTBA U HETOCTATKHU.

3. Paccuurarh TOKM BO Bcex BeTBsiX cxembl ipu V1 =3 B, V2 =1 B, R1 =2 kOMm, R2 = 1 kOm, R3 = 1 kOwm. [Tanenunem
HaTpsOKEHUS Ha THOJIE IPSHEOpeYb.

JucTaHIIMOHHO 3K3aMeH MoxkeT npoBoauThess B LMS Canvas. Dx3aMeHalIMoHHBIN TecT coaepkut 30 3amanuiil. Ha pemenne
otBoautcs 30 MuHyT. PaspeleHHbIe MONBITKY - OJTHA.
O6pa3zernr 3agannii 17151 dK3aMeHa, MPoBoANMOro auctaHiuoHHo B LMS Canvas (TTK-2):

. TBepoe TN NMPUHATO CYUTATH MOTYITPOBOTHUKOM, €CIIH PA3HOCTh SHEPTHUH MEXY HHKHAM YPOBHEM 30HBI TPOBOIUMOCTH H
BEPXHHUM YPOBHEM BaJICHTHOM 30HBI:

— Pagna 3;

— Mensiie 3;

— Boapme 3.

2. He3aHsATOE 271€KTPOHOM 3HEPTETUYECKOE COCTOSHHIE B BAJIGHTHOH 30HE, 00Iajaromee MOI0KUTEIBHBIM 3apsA0M, Ha3bIBACTCS:
— Ilonewm;

— JIbIpKOii;

— HMonom.

3. B pe3ynbTaTe nepeMelieHns 31eKTPOHOB IIPOBOAUMOCTH 00pa3yeTcs

— JIpIpouHas NpOBOIUMOCTD

— IlepemMeHHas IPOBOUMOCTh

— DIeKTpoHHAs IPOBOJUMOCTh

4. Kak 3aBHCHUT TOK TEPMOIJICKTPOHHOW 3MUCCHH OT TEMITEPaTyphl HarpeBa KaToja u paboThl BBIX0oa?
— YBenuuuBaercs,

— YMeHbIIaeTcs;

— He uzmensercs.

5. B pe3ynbrare nepemerieHus IIpoK IPOBOJUMOCTH 00pasyercs:
— JIpIpouHas IpOBOAUMOCTb;

— IlepemeHHast IPOBOIUMOCTH;

— DIeKTpOHHAS IPOBOJUMOCTb.

6. Eciu B 4eThIpexBalieHTHBII TepMaHuil T0OaBUTh ISITUBAJICHTHBIA MBIIIBSK, TO TaKas MPUMeCh Oy/IeT Ha3bIBATHCS:
— AKLIenTOpHO;

— IIpumecHolii;

— JoHOpHOM.

7. BBenenue B OIYMPOBOJAHUK aTOMOB COOTBETCTBYIOIIEH MPUMECH CIIOCOOCTBYET
— I1OBBILIEHHUIO HTIEKTPOIIPOBOIHOCTH;

— IToHMXEHUIO ANIEKTPONPOBOAHOCTH;

— DIIeKTPONPOBOJHOCT HE U3MEHSETCS.

8. 3HCKTpI/I‘{CCKI/Iﬁ Mepexoa MEXIY AByMs obmacTaMu MOJIYITPOBOJAHHKA, OZTHA U3 KOTOPBIX UMECT 3JICKTPOIIPOBOJHOCTDb N—THIIA, a




Jpyras p—THIla Ha3bIBACTCA. . .
— DIEeKTPOHHBIN Nepexo;

— p-n Iepexox;

— IloaynpoBOAHUKOBBII IEPEXOA.

9. M0XHO JIM TIOJIyYUTh P-N MEPEX0]] MPOCTHIM CONPUKOCHOBEHUEM Pa3HBIX MOJYIIPOBOJIHUKOBBIX Tel?
— Her;
- Ha;

— Wuorna.

10. Inon, nperHa3HAUEHHBIHN I IPeoOpa3oBaHUs IEPEMEHHOTO TOKA B TIOCTOSIHHBIN HA3bIBACTCS. ..
— I1J1I0CKOCTHBIN AUO/T;

— BBIIpAMHUTENBHBIN THOL;

— TyHHenpHBIN 1UOL.

11. OnuH p-n-niepexo U 2 OMHUYECKUX KOHTAKTa
— IMoaynpoBOTHUKOBBIN THOT;

— BempsamurensHblit 110,

— IInockoCTHBIN AUO,.

12. ITonynpoBOAHUKOBEIE THOMABI, pabOTAIOIINE B PEKUME MEKTPHIECKOTO TPOOOsT:

— MnynbcHbIN AMOxK;

— CTaOUIMTPOH;

— Todeunsrit AuOT;

13. IInocKkuif ANEKTPUIECKHi IePex o], THHEHHBIE Pa3Mepsl KOTOPOTO, OMPEACIISIONINE €T0 IJI0MAAb, 3SHAYNTETIBHO OObIIIe
HIMPUHBI P-n-Nepexoa:

— IInockocTHBIN 11O,

— CTabuiuTpoH;

— ToueuHbIi JUO.

14. TTomynpoBOJHUKOBBIN TPUOOP C IBYMS MEPEXOAAMHU U TPEeMs 1 00JIee BHIBOIAMH HA3bIBACTCH. . .
— Tunon;

— Tpuog;

— bunonsipHslii TpaH3ucTOp.

15. He cymiecTByeT cxeMbl BKIFOUCHUS OHITOIISIPHOTO TPAH3UCTOPA.
— C 0o01um 3MUTTEPOM;

— C o0ueit 6a30ii;

— C o0mum kanubpaTropom.

16. BBIX0/ 3JIEKTPOHOB 3a IpE/IeNIbl IOBEPXHOCTH BEIIECTBA ITOJT ICHCTBHEM H3ITy4CHUS Ha3bIBACTCH. . .
— Braemnnit poTtorddexr;

— Bayrpennuii poroaddexr;

— IpunynuTenbHbiil GoTOIPGEKT;

17. Ilpu KaKkuX yCIIOBHSIX YCUIMTENb IIPEBPAIIAETCs B aBTOTEHEPATOP:
— Ilpu nonoxxurensHON 0OpaTHOM CBSI3H;

— Ipu orpunarensHoit 0OpaTHOI! CBA3Y;

— IIpu oOpatHO CBsI3H paBHOIA 1.

18. B xakux equHHUIIaX U3MEPSIFOTCS OCHOBHBIC TapaMeTPhl YCHIIUTENCH?
— B BospTax;

— B amnepax;

— B nenubenax.

19. DneKTpOHHOE YCTPOWCTBO, C IIOMOIIBIO KOTOPOTO OCYIIECTBISIETCS MPeoOpa3oBaHNe SHEPTHH TOCTOSIHHOTO TOKA B DHEPTHIO
MIEPEMEHHOTO TOKA PA3MTUYHON (YOPMBI HA3BIBACTCSA:

— YcunurenneM MOCTOSHHOTO TOKa;

— BBIHpSIMI/ITeJ'IeM NEPEMCHHOTI'O TOKA,

— ['eHepaTopOM DIEKTPUIECKUX KOJICOAHMIA;

20. Pexxum paboTh! GUITOIAPHOTO TPAH3UCTOPA, IIPU KOTOPOM 00a p — N Iepexo/ja CMELIeHbI B 00paTHOM HAIPABJICHUH, IIPU 3TOM
Yyepe3 TPAH3UCTOP MPOTEKA0T CPABHUTEIHHO HEOOIIBIINE TOKH, HA3BIBACTCS

— PEXUM HACBILIECHNUS;

— PEKHUM OTCEUKH;

— aKTUBHBIH PEXUM;

— UHBEPCHBIN PEXUM.




21. Pexxum paboThI OUIIOISIPHOTO TPAaH3UCTOPA, IIPH KOTOPOM 00a p — 1 Imepexo/ia CMEIIeHB! B IPSMOM HalpaBIeHHH, IPU 3TOM
4yepe3 TPAH3UCTOP MPOTEKAIOT CPABHUTENBHO OOJIBILINE TOKHU, Ha3bI-BAETCS
— PSKXHMM HACHIIICHNS;

— PEXKHM OTCEUKH;

— aKTUBHBIN pexuM;

— UHBEPCHBIN PEKHM.

22. aiire pacum¢pposky [1PIT

— TOJHBIH (haKTOPHBIII MIIaH;

— IPEANIECTBYIONINN (PaKTOPHBIH IUIaH;

— TIOJTHEIH (haKTOPHBII IPOTOTHII;

— TIepBBIi (paKTOPHBIN IIIaH.

23. Pexxum paboThI OUITOJISIPHOTO TPAH3UCTOPA, IIPH KOTOPOM OJIMH 3 P — Nl IEPEXOI0B CMEIICH B IIPSIMOM HAIPaBJICHHH, a IPYroit
B 00paTHOM, Ha3bIBACTCS

— PeXKXHUM HACHIIICHNUS;

— PEXHUM OTCEUKH;

— aKTUBHBIA PEXUM;

— UHBEPCHBIN PEXUM.

24. Kakue peXUMBI paboThI OUITONISIPHOTO TPAH3UCTOPA XapaKTEpHBI LI HMITYJIbCHON paboThI?
— BumnonsapHEIi TpaH3HCTOP HE paboTaeT B UMITYIIbCHOM PEXKHME;

— AKTHBHBIA PEXHUM U PEKUM OTCEUKH;

— Pe)xuM HachIIIEHUS U aKTUBHBIA PEXUM;

— PexxuM oTCeUKH M peXUM HACHIIIEHHS.

25. Kakoii pexxuM paboTsl OUTIOSIPHOTO TPAH3UCTOPA MO3BOJISIET BRIOIHATH 3G (EKTUBHOE yIpaBiIeHUe, IPUUeM TPaH3HUCTOP
MOJKET BBIITOJIHATH (DYHKIIMU AKTUBHOTO JIEMEHTA CXEMbI?

— PSXMM HACHIIICHNS;

— PEXKHM OTCEUKH;

— aKTHBHBIH PEXHM;

— MHBEPCHBIN PEXKHIM.

26. [Ipu yBeTUYCHUH OTPHULATEILHOTO HATIPSDKEHUS KOJIGKTOPHBIN TIEPEeX0.l PacIUPsIeTCs U COOTBETCTBEHHO YMEHBILACTCS
mprHa 06a3bl. DTO SBJICHHE HOCUT HA3BaHUE

— 3 dexra Dpnu;

—abdexra pacmupenus 0a3sl;

— 3 dexra MOAYASAIMU KOJUIEKTOPA,

— 3¢ dekra lokmm.

27. ®U3NYECKUl CMBICI, KaKoro h-mapamerpa cOOTBETCTBYET KOAPPUIINEHTY 00paTHOMN CBSA3M MO HAMPSHKEHUIO?
—hl1;
—h22;
—h12;
—h21.

28. ®u3n9IecKuii CMBICH, KaKOTO h-TlapaMerpa COOTBETCTBYET BXOJHOMY COIIPOTHBIICHHIO IIPH KOPOTKOM 3aMbIKAHUH Ha BBIXOME?
—hl1;
—h22;
—hl12;
—h21.

29. ®u3NYeCKUl CMBICI, KaKoro h-mapamerpa cOOTBETCTBYET KO3 PHUIIMEHTY TIepeiadn TOKa TP KOPOTKOM 3aMbIKAHUH Ha
BBIXOJIC?

—hl1;

—h22;

—hl12;

—h21.

30. ®u3nYecKuil CMBIC, KaKoro h-mapamerpa COOTBETCTBYET BBIXOIHOM MPOBOIUMOCTH MIPH XOJIOCTOM X0Jie Ha Oa3e?
—hl1;
—h22;
—hl12;
—h21.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3ynbTaToOB 3aMUTH KYpCOBOTO IMIPOEKTA OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIMYHOY, «XOPOILIOY,
«yHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIbHOY). KypcoBas paboTa cuntaeTcs BBINOJIHEHHOI YCIIEITHO, €CIIH IIPH €€ OLIEHUBaHUN
TIOJTy4dCHA OIIEHKA HE HIXKE «YIOBICTBOPHTEIHEHOY.

IIpn moBeneHNM 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SBIISIOTCS

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«XOoporo»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHUsX, IMEeT 3HaYNTENbHbIE OIIMOKH B pacyerax. [Ipy 3amuTe CTYIeHT 3aTPYIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCHI
0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEIILHOY). DK3aMEH CUMTAETCs TPOHAEHHBIM YCIICLITHO, €CJIH IIPH €r0 MPOBEICHUH MOJTy4YeHa OLIEHKA HE HIKe
«yHOBIIETBOPUTEIILHOY.

ITpn moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OIIEHKH SBIISTFOTCS

«OTnuaHO»: O0a Bompoca Omirera M3I0XKEHBI MOTHO (B paMKaxX IPOrpaMMBI Kypca WIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrHocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>kaHie OTBeTa, yMeHne 00001aTh MaTepual,
JIeTIaTh BRIBOAKL. [IpaBriibHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH oTBeTa B Jlucte ycTHOTO Oompoca.

«Xopouio»: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PACKPBITHI, HO U3JI0KEHBI HEJOCTATOYHO MOJHO (He MeHee, yeM Ha 80
—90 %), m00 B OTBETE CO/IEPIKATCSI HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUU TEP-MHHA IIPH TIOHUMAHHH €r0 CyTH H T.1.).
Hanname moctatouHo moIpoOHBIX 3amnucei B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHOY: W3noxxeHne kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IMEPHOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.11. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPEToJaBaTells) IIPH COOTBETCTBYIOIIEH 3ammcH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KCHNE MaTepuasa, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEIbHOY: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. M3noxkeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX MOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpu moBeneHnn 3x3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHHS KPUTECPHUAMH OLICHKH SBIISIOTCS:

«OTanyHO»: [Homyuyenue Oonee 90 % GannoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHPOBAHHOE BpeMs
«Xopo1io»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEeMs

«Y 1OBJIETBOPUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 338 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenbcTBO, TO, 371. aapec
JI1.1 | T.C. 3uHOBBEB CuioBasi 3JIEKTPOHHUKA! M.: FOpaiir, 2012,
Y4ebHoe mocobue s
6axanaBpoB
JI1.2 | denucenko .10 OCHOBBI CHJIOBOH Taranpor: M3natensctBo FOxHOTO
npeoOpa3oBaTeIbHON (dbenepanbHOro yHuBepcutera, 2016,
TEXHUKH : y4eOHOE mocooue http://biblioclub.ru/index.php?

page=book&id=493025

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bubanoreka I/ISZ[aTGJ'ILCTBO, ronm, 2J1. aapec

JI2.1 | C.P.Pe3uHckuii u ap. CuitoBbI€ TIOJTYITPOBOJHUKOBBIE M.: Meramnyprus, 1976,
npeoOpa3oBaTeny B
METaJUTypTHH: CIIPABOYHHK

JI2.2 | Ilapmun A.M. HcToynuku nuranus KpacHosipck : Cubupckuii ¢enepanbHbIi
3IEKTPOTEXHOJIOTUYECKIX YHUBepcHTeT, 2015,
YCTaHOBOK : ydeOHOe mocobue http://biblioclub.ru/index.php?

page=book&id=435721




6.1.3. MeTronuueckue pa3padoTku

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI3.1 IIpeoOpa3oBaTenbHast TEXHUKA: Yemnssounck: Yurex-ITpodwu, 2013,
Meroamueckue yka3aHus K ttps://Ims.misis.ru
MPOBEACHUIO JJAOOPATOPHBIX
pabor
JI3.2 | Kocmaros B.1. [IpoekrupoBanue Hosotpounk: HO HUTY "MUCuC",
PEBEPCHBHOTO THPHCTOPHOTO 2012, ttps://lms.misis.ru
npeoOpa3oBaTens:
Meroanueckue ykazaHus 1Mo
BBITIOJTHEHHIO KYPCOBOM
paboTHI
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 | CunoBas 3neKTpOHUKA https://Ims.misis.ru
32 | Poccuiickas HaydHas eKTpoHHAs OHONIHOTEKA www.elibrary.ru
n3 |H® HUTY MUCuC www.nf.misis.ru
D4 | KubepJlennka https://cyberleninka.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 |I1O Mathcad 14.0 University Classroom Perpetual
1.2 |IIO Micro-Cap 10 Evaluation
1.3 |IIO Microsoft Teams
1.4 |IIO Zoom
1.5 |IIO MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://online-electric.ru/ - OHIalH-DNEKTPUK
N.2 |https://new.fips.ru/ - ®eaepanbHBIl HHCTUTYT MPOMBIIIIEHHONW COOCTBEHHOCTH
.3 |http://window.edu.ru - UudopmarronHas cucrema « EmuHOE OKHO JOCTyma K 00pa30BaTebHBIM pecypcam»
N.4 |http:/electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkosma m1st 3;eKTpHKOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenune OcuHartienne
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VYuebHas maboparopust

Kommexr 71a00paTOPHOTO o0opynoBaHHs TUTS
HCCICIOBAaHUA W HANaAKW  DJICKTPUYECKUX  IIemei
21013400130, 1.

Kommuiexr 71a60paTOpPHOTO obopynoBaHus ISt
HCCICNIOBAaHWA W HAJNagKW  DJCKTPUYECKWX  Iiemei
21013400131, 1.

Komnnekr  yueOHOro  oOopymoBaHMs  JUIi  M3Y4YEHHS
aeKTpuieckux npruBoaoB 34.2.3.0206, 1 mT.

Kommzekr ydeOHOro  0o0opymOBaHUS OIS H3YYCHUS
aNeKTpudecKkux npuBoaoB 34.2.3.0207, 1 mr.

Crenp n1a00paTOPHBIH JUTSE H3YUYCHUS OCHOB
aBTOMAaTH3aI[UH MIPOU3BOJICTBA, TIPOrPaMMHPOBAHUS
TIPOMBILIICHHBIX KOHTPOJIEPOB u yIIpaBIeHUS
TexHonorunyeckumu oobekrtamu 21013400079, 1 wr.

Crenp nabopaTOpHBIH JUTSE HU3Y4EHUS OCHOB
aBTOMAaTH3aIuH MIPOU3BOJICTBA, MPOTPaMMHUPOBAHHS
MIPOMBIIUICHHBIX KOHTPOJIEPOB u yOpPaBICHUS

TexHosiornyeckumMu oosekramu 21013400080, 1T,

CreHpn 51abopaTOpHBIN JUIA W3y4eHHWS IPOrPaMMHPOBAHHS
MuKpokoHTpoaepos [IM-JIM. 21013400116, 1 .

Crenp naGopaTopHbIil JUli M3ydeHHs NPOrpaMMHPOBaHUS
MuUKpokoHTposuiepoB [IM-JIM. 21013400117, 1 w.

CreHpn 51abopaToOpHBIN JUIA HM3y4eHHWS INPOrPaMMHPOBAHHUS
MUKpokoHTposutepoB [IM-JIM. 21013400118, 1 mT.

Crenp naGopaTopHBIN Ul M3yd4eHHs NPOrpaMMHPOBaHMS
MUKpokoHTposuiepos [IM-JIM. 21013400119, 1 wT.

Crenn  nabGoparopHbli  "ABTOMAaTHKa  Ha  OCHOBE
MPOrPaMMHUPYEMOTO KOHTpOJLIepa Siemens S7"
21013400120, 1 mT.

Crenn  naboparopHblii  "ABTOMAaTHKa  Ha  OCHOBE
MIPOrpaMMHUPYEMOTO KOHTpoOJuIepa Siemens S7"
21013400121, 1 mt.

CreHn maOopaToOpHBIM AT HM3YdEHHS OCHOB IM(POBOH
texHukn "OcHOBBI nudposoil Texmumku" 21013400126, 1
IT.

CreHn ma®opaTOpHBIM AT HM3Y4EHHS OCHOB IM(POBOH
texHukn "OcHOBBI mudposoil Texmmku" 21013400127, 1
IT.

Crenn 11abOpaTOpHBIA JUIT M3y4eHHS OCHOB LHU(PPOBOI
texHukn "OcHOBBI mmdpoBoit Texmmku" 21013400128, 1
IIT.

Crenn 11a0OpaTOpHBIA JUII HM3y4EHHUS OCHOB LHU(POBOI
texHukd "OcHOBBI nmoposoil Texumku" 21013400129, 1
IIT.

Crenn  naGopaTOpHBIA Ui U3y4YEeHUs CHJIOBOM
JNEKTPOHUKU u npeoOpa3oBarelb TEXHHKU
"ITpeobpa3zoBarensHas Texauka" 21013400122, 1 mT.

Crenn  mabopaTOpHBIH Ul U3y4YEeHUs CHJIOBOM
ANEKTPOHUKU u npeobpa3oBartenb TEXHHUKU
"IIpeobpasoBarenbHast Texauka" 21013400123, 1 mr.

Crern  mabopaTOpHBIH JUTS HU3Y4EHUS CHJIOBOM
ANMEKTPOHUKU u npeoOpa3oBarens TEXHHUKU
"IIpeoOpa3oBatenpHast Texuuka" 21013400123, 1 wir.

Crenn  mabopaTOpHBIA TUTSt HU3Y4EHUS CHJIOBOM
SNIEKTPOHUKU u npeoOpa3oBarTens TEXHHUKH

"IIpeoOpazoBarenbHas TexHuka" 21013400125, 1 .
Ocuwmnorpagp FLK-123/001, 1 mT.

Ocumnorpadp GOS-620 FG, 1 mr.

Kommuiexr y4eOHOTro obopynoBaHus TUIIOBO
"I[IporpammupoBanre Mukpokontpoiuiepos "IIM-JIM" | 4
pabounx mecta 21013400269, 1 .

Crannus nasuibHast TopMoBo3aymiHas lukey-852d+, 1 mT.
Cron yueHHYeckui, 25 mr.

Cryn yueHn4eckuid, 26 mr.

Hocka yuennueckas, 1 mr.




139 VYuebnass maboparopus (kommbloTepHsIid | Kommbrotrep B coope, 13 miT.

KJI1acc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 mT.

JUIIIOMHOTO npoexrupoBanus, | [Ipoektop Acer ¢ moTojo4HbIM KperuieHuem P5206(3D), 1
CaMOCTOSITEIILHON paboThl 00y4Jaromuxcs | IIT.

Oxkpan Lumien Eco Picture 200x200 cm, 1 mr.

Kommyrarop D-Link 16mopr, 1 mt.

Be6-kamepa Logitech, 1 .

CroJ1 KOMIIBIOTEPHBIH, 12 1mIT.

Cron yueHn4eckui, 7 mr.

Cryn yyeHnueckuit, 25 wr.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B nporiecce n3yueHus AUCHUIUIMHBI BBIICIAIOT JBa BU/IA CAMOCTOSITEILHOH pabOThI: - ayIUTOPHAS; - BHEAYJUTOPHAs. AyIUTOpHAsS
CaMOCTOSITENbHAs Pad0Ta MO TUCHHUILIMHE BHIIOJIHACTCS Ha yIeOHBIX 3aHATHAX IOl PYKOBOACTBOM IIPEIO1aBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - INTaHIpyeMast yaeOHast paboTa 00yJaroniMcs, BEIIOTHAEMAs! BO BHEAYJUTOPHOE
BpeMsI [0 3a1aHHI0 U [IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTens, HO 0e3 ero HemoCPeACTBEHHOTO yJacTHsI.
CamocrosiTensHas paboTa, He IPEeAyCMOTPEHHAsI IPOrpaMMON y4eOHOH IMCUUIIMHBI, PAaCKPhIBAIOLICH 1 KOHKPETU3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIICTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaT3alii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3¢ peKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON pabOThI IO TUCIUIIIMHE IPEIOAaBaTeNb PEKOMEHAYET UCTOUHHUKH JUIS
paboThl, XapakTepu3yeT HauboJiee PalOHAIBHYI0 METOJUKY CAMOCTOSITEIBEHOM PabOThI, IEMOHCTPUPYET PAHEE BBIOJHEHHBIE
oOy4aromuMucs padoThl U T. 1. Bupl 3anannii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, UX COZIEp)KaHUE M XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 TuddepeHnInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIaMH CTYAeHTOB online (paboTa B AIEeKTPOHHOU
nHpopMannonHo-oopasosarenbHoi cpene HUTY «MHUCuCy» (QUOC), 4acThio KOTOPOit HEMOCPEACTBEHHO TPeIHA3HAUYCHHOMN IS
OCYITIECTBIECHH 00pa30BaTEIHHOTO TIpoIiecca IBIIeTCS DIeKTPOHHBIH 00pa3oBaTenbHEIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBUCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIFHON PabOThI, ypOBHS CI0XKHOCTH. BO3MOXXHO mpoBeieHne
CHUHXPOHHOM paboTHI CO CTyEHTaMU ¢ ucnonb3oBaHueM Microsoft Teams unu Zoom. KoHTpob pe3yabTaToB BHEAYAUTOPHOU
CaMOCTOSTENILHON paboTBHI OCYIIECTBISIETCS B TIPEAENIax BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yIeOHbIE 3aHATHS IO
JUCIUITIMHE Ha PAKTHIECKHX , JJAOOPATOPHBIX 3aHATHIX.




