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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucnpuniuHa «CuioBas 3/1eKTPOHHKa» o0ecneunBaer () OPMHPOBaHHE C/IEAYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Ko/, HauMeHOBaHHe KOMIIeTeHI[UH Ko/ mHAMKaTOpa KOMIIeTeHI[UH
[TKC-2 CriocoGHOCTB K BBITIOJTHEHHIO paboT 110
JKCTTyaTalu 000py/10BaHUsl U CUCTEM [TKC-2.9
3JIEKTPOCHA0KeHHST

[TKC-3 Crioco6HOCTb BBIMOJHSATE paboThI 110

[MIKC-3.1
[TMAaTHOCTHKE ¥ PEMOHTY CHCTEM JIEKTPOCHAOKeHHsT

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kop

CopepikaHue HH/JUKATOpa Pe3ynbTar 00yueHust
HHJUKaTopa

3HaTh COBpeMeHHbIe
eCcTeCTBeHHOHAayuHble Y NIPUKJIaJjHble
3a/jlauy 371eKTPO3HEPreTUKU U
3/IEKTPOTEXHUKH, BKJIIOUAs! 3/IeMEHTbI
CUJIOBOM 3/IEKTPOHUKUA METO/bI U
CpeJiCTBa UX pelleHus NPUK/IaJHbIX U
VICCIeJ0BaTeTbCKUX 3a/ay;
YMeTb HaX0IUTh HeCTaHapTHbIE
pelleHus TpoecCUOHATBbHBIX 3a/ay,
Amnamasupyet paboty TIPUMEHSTh COBPEMEHHbIe MeTO/Ibl U
3/IeKTPOHHBIX YCTPOWCTB Ha CpeJiCTBa MCC/Ie[J0BaHUs,
KaueCTBEHHOM 1 KOJIMUeCTBEHHOM | IIPOeKTHPOBAHUS, TEXHOIOTMUeCKON
YpOBHe MO/IrOTOBKHY TIPOM3BO/CTBA U
3KCILTyaTaluu
3/1eKTPO3HEPreTUYeCcKuX U
3/IEKTPOTEXHIUUECKUX 0OBEKTOB;
Bnagers coBpeMeHHBIMU
W3MePUTE/IbHBIMA Y KOMITbIOTEPHBIMU
CUCTEMaMU U TEXHOJIOTUSMU,
HaBbIKaMU 0(hopM/IeHus],
TIpe/iCTaB/IeHUS U 3aLUThbI
pe3yJIbTaTOB pelleHusl.
[TKC-3.1 IlemoHCTpUpYyeT HaBLIKK PabOTHI C | 3HATh OCHOBHBIE (hH3UUECKHEe 3aKOHBI,
M3MepUTeTIbHBIMU ITPUOOpaMu SIBJIEHUS U TIPOLIeCChI HA KOTOPBIX
Pa3/UUHBIX CUCTEM, OCHOBaHbI MPOTEKaroIIIye
VICTI0JIb30BaHUS pPa3/InyHbIX JVUHaMHUUeCKHe IIpPoLeCChl B OCHOBHBIX
3/IeKTPUYECKUX yYCTPOUCTB 3/IeMeHTaXx 371eKTPOTeXHUYeCKUX
YCTaHOBOK, [IPHHLUIIbI COCTaBJ/IEHUS
CXeM 3aMeLLeHus /ISl pacyeTa
KOPOTKHX 3aMbIKaHUM, Pe)KUMOB U
JPYTUX pacyeTos;
YMetsb periaTh TUIOBBIE 38/ja4UU
BnageTn - onvcaHreM OCHOBHBIX
(hM3MYeCKUX MPOLIeCCOB U SIBJIEHUM,

[IKC-2.9




MPOTEKAIOIHUX B 3JIGKTPOTEXHHUYECKUX
YCTaHOBKAX;

- MeTOJaMH paCyeTa PeXrMMOB U
MMapaMeTpOB, OCHOBHBIX 3JIEMEHTOB
3JIEKTPOTeXHHWUYECKHX YCTAHOBOK.

2 MecTo aucnunIvHbl B cTpykrype OOII

W3yuenue aucuurinHbl «CuioBasi 3/1eKTPOHUKa» 0a3upyeTcst Ha pe3yJibTaTax OCBOEHUS
C/IeYIOLIUX JUCLUIIMH/TIPAKTUK: «PU3HKa»

JuciyrnvHa

SHepreTUKe»

3 O0beM AUCHMILTHHbBI

SIBJISIETCSI
«[1pou3Bo/CcTBeHHasi TpPaKTHKa:

TpelIeCcTBYIOLeN
NpeiJUIIOMHAst  TIPAaKTUKa»,

O6Bem aucHMIUIMHEL cocTaBasgeT — 5 3ET

JIsT JUCLIUTUIAH/TIPAKTHK:
«IudpoBbie TeXHO/JOTUU B

TpPyA0eMKOCTh B aKafileMUYeCKHX yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
. aCTPOHOMHYECKOTO yaca)
Bup yueOHo# padboThI
A P YuebH
Bcero BIM TOJT YueOHsiii rog Ne 4
Ne 3
OO11ast TpyZ0eMKOCTh
tHas TPy A 180 36 144
JUACITUTITAHBI
AyJIUTOpHBIE 3aHATHS, B TOM
YAUTOP 18 2 16
yucre:
JIEKIINU 6 2 4
naboparopHbie pabOThI 8 0 8
NpakTUYeCcKue/ceMrHapcKue 4 0 4
3aHSITHS
CamocrosiTenbHasi pabora (B
T.4. KypCcoBoe 153 34 119
TIPOEKTHPOBAHUE)
TpynoemMKOCTb 9 0 9
TIPOMEXXYTOYHOM aTTeCcTaluu
Buz npomexxyTouHOM
aTTecTaluy (UTOrOBOTO . Oksamen JK3AMeH
KOHTPOJIA 110 AUCLIUIUIVHE)
4 CTpyKTypa U Cofiep>XaHHe JUCHUITUHBI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AMCLUT/IUHBI
YueoOusbrii rog Ne 3
Bujbl KOHTaKTHOH padoThI
N | Momewsame | | np | fgemn | O | oo
n/n P nﬁz R No Ko No Kon. No Kon. No Konm. Kon?lrmonﬂ
Aucl - UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 BBegenue 1 2 1 34 YcTHbIN
oripoc




IIpomesxyTouHas

aTTecTalys
Bcero 2 34
YueOHbIi rog Ne 4
Bujbl KOHTAaKTHOW paboThI
N | e | e |0 | macmn | O | s
n/n b nll HUIUTNHBI No Kon. Ne Kon. Ne Kon. Ne Kon. KOHimOJIH
et ~ Yac. ~ Yac. ~ Yac. - Yac. P

1 2 3 4 5 6 7 8 9 10 11
DJIeKTPOHHO- .

2 JILIDOYHBIN 2 1 3 4 YCTHEIR

orpoc
repexof,

3 CuoBble 3 3 5 YcTHBIN
TPaH3UCTOPBI orpoc

4 Tupucropsl 3 2 YcrHbIN

orpoc
CuoBble o
YcTHBIA
5 M0JIyIIPOBOIHUKOB 4,5 3 2
oIpoc
ble K/IF04U

6 Beinpsamurenu 6 1 1 1,2 2 2.3 34 YcrHbIN

orpoc

7 WHBepTOpkl, 7 3 3 YcrHbIN
Be/IOMbIe CEThI0 orpoc
TupucropHble

8 peryasTopbl 8 4,5, 3 3 5 YcTHBIN
HarpspKeHUst 6 ornpoc
repeMeHHOr0 TOKa
IMpeobpasoBatenu o

9 MOCTOSIHHOT'O TOKa 9 2,3 2 3,4, 2 30 Y CTHbII

. 5,6 onpoc
B IIOCTOSIHHBIN

10 WHBepTOpHI 10 8 1 1 30 YcTHbIN
HanpsDKeHust orpoc

11 MuBepTops! TOKA 11 7 3 1 YcTHbIN

orpoc
IupotHo-
VIMITy/IbCHAs!

12 MOZYJIALMS B 12 7 1 8 3 1 YCTHBIN
rpeopasoBaTe/Isix orpoc
repeMeHHOI 0/TI0CT
OSIHHOT'O TOKa
AKTHBHBIE YcTHBIN

13 CHUJIOBbIe GUIBTPHI 13 3 2 0o11poc,

Tect
IIpomesxyTouHas 9 SK3aMeH
aTTecTaLys
Bcero 1 8 2 128

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

YueOusbIii rog Ne 3

Ne

Tema

Kpatkoe copepxaHue

BBenenue

UTto Takoe 3neKTpoHuKa? Mlctoprueckast CripaBKa.
OcCHOBHBIE Orpe/ie/ieHUs.

YueOHbIii rog Ne 4




Tema

Kpatkoe copepxaHue

(bUIbTPHI

2 OnekTpoHHO-ABIpouHbId | Onpezenenve. O6o3HaueHue. [IpsiMoe BK/TIOUeHHeE.
repexof, O6patHoe Bk/toueHue. [Tomyuenue. CTaTHueCKue

XapakTepUCTUKU. [TuHaMUuecKre XapakTepUCTUKHU.
3aiuTa CUI0BbIX [M0/10B. OCHOBHBIE THITbI CUIOBBIX
JUOJI0B.

3 CuoBble TPaH3UCTOPBI Onpepenenue. O6o3HaueHue. [IpUHINTT PaOOTHI.
OcHOBHBIe K/1aCChI CUJIOBBIX TPAH3UCTOPOB.
Craruueckue peXKMMbI PabOThI TPAH3HUCTOPOB.
[rHamMuueckrie pe>KuMbl pabOThbI CUJTOBBIX
TpaH3ucTopoB. ObecrnieueHre He30racHON paboOThI
TPaH3UCTOPOB.

4 Tupuctopsl Onpenenervie. O603HaueHue. [TpuHIMIT pabOTHI.
CraTnyeckue BO/IbT-aMIIepHble XapaKTepPUCTUKU
TUpUCTOpa. JlMHaMrUYyecKye XapakKTepUCTUKU
TUpPUCTOpPA. THUIIbI TUPUCTOPOB. 3anupaeMble
TUPUCTOPBI.

5 Cuinosele TpaH3UCTOPHBIIN K/TI0Y, €r0 CXeMa Y TIPUHLIUI PaboThI.
T0JIyTIPOBOJHUKOBBIE CpaBHeHMe 3/1eKTPOHHBIX K/Irouel. TeHaeHIH
KJIIOUM Pa3BUTHSI CHJIOBBIX TTOJTyTIPOBOJHUKOBBIX TIPHOOPOB.

6 Boempsamurenu [TpuHLMIBI BeITIpsiMIeHNs. OCHOBHbIE CXeMbI

BbINPSAMJIEHUsI. XapaKTePUCTHUKU BbITIPSIMUTEJIEH.

7 WHuBepTOpSsl, BefloMble [TpyHLMN feiCcTBUS MHBEPTOpa, BeZlOMOr0O CeThIO.

CeTbIO PaboTa OCHOBHBIX CXeM B MIHBEDPTOPHOM PeJKHMe.
OcHoOBHBIe XapaKTepUCTUKU UHBEPTOPOB, BeJJOMbIX
CeTBI0.

8 TupucTOpHBIE O61ue ceefenyst. OCHOBHBIE XapaKTePUCTHUKH
peryJiiTOpbl HalpsDKeHUsl | PeryJiiTOpoB
IIlepeMeHHOI0 TOKa

9 [Tpeobpa3zoBarenu PerynsTopel-cTabWIM3aToOPbl HEMPEPLIBHOTO
TIOCTOSIHHOT'O TOKa B JeuctBys. TUOBBIE CTPYKTYpHI yIIpaB/IeHUs
MOCTOSTHHBIN VIMITYJIbCHBIMU perynsaropaMu. iMnyibcHbIN

perysisTopa C 1oc/e/l0BaTe/IbHbIM KIFOYeM.
VIMnyibCHBIN peryisarop € nocjeoBarebHbIM
KJIOYeM.

10 VuBepropsl HanpsbkeHust | OgHodasHble HHBePTOPHI HarpsbkeHus. TpexdasHbie
VHBEepPTOpbI HanpsbkeHus1. Tpexda3sHble HHBEPTOPbI
HaNpsDKeHUsI.

11 MHuBepTops!I TOKA OpHoda3HbIi UHBEPTOP TOKA. ABTOHOMHbIe UHBEPTOP
Ha 0OBIYHBIX TUPUCTOPaX. Tpexda3Hblii THBEPTOP
TOKa.

12 IMvupoTHO-UMITY/IbCHASA TpaguuronHsle MeTob! IIIIM B aBTOHOMHBIX
MOZYJISALINS B VHBepTOpax. IHBepTOph! Hanpsbkenus. VIHBepTOpEI
rpeopa3oBaTesIsx TOKa. Moaynsiiiysi B ipeoOpa3oBaTesisix epeMeHHOT 0
NepeMeHHOr 0/TIOCTOSIHHO | TOKa. VIHBepTHpoBaHue. BhinpsamieHue.
r0 TOKa

13 AKTHUBHBIE CUJIOBbIE [IpyHLMMBI aKTUBHOM (pynbTpaLivn. TUoBbIe CXembl

aKTUBHBIX (GUMbTPOB. ['MbpUiHbIe DUIBTPHI.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT




YueOusbIii rog Ne 4

Z

HanmeHoBaHue j1abopaTopHOii paboThI

Ko-Bo akajeMu4ecKHx
9acoB

YnpaBsieMblii TAPUCTOPHBIN BLINPSIMUTETb.

1

[TpoMbIIIeHHBIN [UPOTHO-UMITY/IbCHBIN
ripeoOpasoBare/ib.

YacToTHO-UMMYIbCHBIN TTpeobpa3oBaTeib.

TUPHUCTOPHBIN PerynsTop Hanps>KeHHsl.

I/ICCJ'IE,Z[OBBHI/IE TUPUCTOPHOI'O Hp606pa30BaTEJIH
YAdCTOTEI.

TpaH3UCTOPHBIN MTpeobpa3oBaTe/Ib YaCTOTHI.

[Tpeo6pa3oBaresb yactoThl ¢ MIICY.

(N[ Ul | RW N

VccnenoBaHre aBTOHOMHOTO MHBEPTOPA
HaMPSKeHUsI C IKMPOTHO-UMITYJ/IbCHOM MOAY/ISILeN

1
1
1
1
1
1
1

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHA

YueOusbIii rog Ne 4

Z

Tembl IpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI

Ko/1-Bo akajieMuuecKux
4acoB

Pacuet 1 BbIOOD MOJJOB U THPUCTOPOB.

1

Pacyet HeympaB/isieMbIX BbIPSIMUTEJIEH.

PacueT LIMPOTHO-UMITYJILCHBIX TIpeobpa3oBaresieit
(ILIUI).

Pacuet xapakrepuctuk LIAII.

Bri6op cucremsl ynpasnienust HINTI.

Pernenue 3agau Y CUWJINTEJIN

Perenue 3azau JIOI'MYECKUE 3JIEMEHTEI

R (UT|R| W N[

Pemtenne 3anau TPUT'TEPBI

oo |ICc|IOC|O| © |

4.5 CamocTosTe/1bHasA padora

Yueonsbiii rog Ne 3

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acoB
1 ITpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia 34
YueOHbIi rog Ne 4
Ne Bup CPC Ko/i-Bo akafjeMuueckux
4acoB
1 OdopmiieHre 0TYETOB T10 JTAOOPAaTOPHBIM U 30
MTPAKTUYECKUM paboTam
5 [ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM 60
(1abopaTopHBEIM paboTam)
3 [TpopaboTKa pa3/ie/ioB TeOpeTUUECKOr0 MaTepHasia 29

B xofie npoBesieHNs 3aHATUM T10 JUCLMIVIMHE UCIIO/Ib3YIOTCS C/IeYIOIYe UHTepaKTUBHbIe
MeTo/bl 00yueHus:: [IucKyccust




5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecreueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4alOUXCsA M0 MPAKTHYECKUM 3aHATHIM

IMpaktryeckoe 3aHsTre Ne 1. PacueT 1 BbIOOp IM0/I0B Y TUDUCTOPOB.

Llesib 3aHATHS: HAYYHUTHCS TIPOU3BO/IUTH PacyeT U BIOOD AMO/I0B I THPUCTOPOB.

3aZlaHue Ha 3aHsATHe: U3YUYUTh TOPSIOK pacueTa U BbIOOpa /[M0JJ0B ¥ TUPUCTOPOB.
PekomeH/ja11y 10 BBITIOJIHEHUIO 3a/JaHUM:

CooTHoOI1IeHus /I/Is1 pacueTa TOKa Y HalpspKeHUsl TUPUCTOPa, UCTIO/b3yeMble TIpU BbIOope
TUPUCTOPOB:

1) CpeJHUM TOK uepe3 TUPUCTOP

Ivs= Kzam Id/(n* Ko) (1),

rae Ko - koagduiieHT, yunuTbiBaroiuii criocob oxsaxaeHus tuprcropa (Ko=1 npu BogsiHOM
oxJyiaxkgeHuu, Ko=0,3 nipu ectecTBeHHOM BO3ZYyILIHOM oxjaxeHuu, Ko=0,3...0,6 npu
TMIPUHY/IUTE/IbHOM BO3/1YILIHOM OXJIaXKAeHUH);

Id - cpenHuMii BBITIPSIM/IEHHBIN TOK,

N - UKCJIO TAaKTOB BITIPsIM/IeHHs1 cxeMbl, n=1 (ogHOo(da3Hass 0JHOTIO/NyTIepUOAHAsT), N=2
(ogHO(Da3HbIe HyJIeBasi U MOCTOBasI),

Kszamn=1,25...2,0;

2) MaKCUMaJlbHOe HarpspkeHue TUPUCTOopa,

Uobp.makc. = k3an U2H 2,

rge ksam — ko3¢ duimenT 3anaca, yuMThIBarOIIMIM MpeBbllleHe HanpsbkeHus, K3an=1,25...2,0.
7151 BbIOOpa HY>KHOT'O TUPUCTOPA CUJIOBOM UacTu ¥ B Heob6XxoumMo paccunuTaTh CpeJHUM TOK
trprcTopa Icp u MmakcumansHOe obpatHoe HanpsbkeHre Uobp.makc. 1o ¢opmynam (1) u (2). Ilo
JJAaHHBIM pacueTa, OKPYTJIeHHbIM /I0 CTaHAAPTHOTO 3HaueHUst B OOJIBbLIYIO0 CTPOHY, BbIOMpaeM THI
TUPUCTOPA U ero IpeJe/ibHble apamMmeTpbl. PeKOMeH/lyeMblil TUM TUPUCTOPA B 3aBUCUMOCTH OT
CpeJiHero ToKa npuBefieH B Tab1. 1.

Tabsmura 1

[Tpumep o603HaueHus TUpUCTOPA A1 crieudukauuu: T132-50-7 (50 — cpeHMiA TOK B
amrepax, 7 — MaKCMMasbHOe HalpsyKeHUe B COTHSIX BOJBT).

[TpakTnueckoe 3aHsaTHe Ne 2. PacueT HeynpaB/sieMbIX BbIIPSMUATEIEN.

Lenb 3aHATUS: HAYYUTHCS TPOU3BOJUTEL pacyeT CXeM HeyIpaB/isieMbIX BbIIPSIMUTEIEeMN.
3alaHue Ha 3aHSATHe: U3YUYUTh MOPS/IOK pacueTa ¥ BEIOOpA CXeM HeyIpaBIsieMbIX
BBINIPSIMUATEIEN.

PekomMeHzia11y 1o BBITIOJIHEHUIO 3a/JaHUM:

KonryecTBeHHbIe OKa3aTesid paboThbl CUJIOBOM CXeMbl XapaKTePU3YIOTCS CJielyIOIIMHU
KO3 puLieHTaMu:

. Ko3dduiimenTom cxembl Kex=Ud/U2,

rae U2 - HanpshKeHHe BTOPUYHON 00OMOTKY TpaHCchopMaTopa,

Ud - cpefjHee 3HaueHHe BBINPSIM/IEHHOTO HaNPSKEHUS;

. ko3 duenTom nynbcauuii Kn=Unmax/Umax=1 - cos(180/p),
rae Unmax - MakCUMasTbHasi aMIUIMTY/a MmyJibcalivid, Umax - aMIiiiTy/ja BBITPSIM/IEHHOTO
HarpspKeHws,

P — YMCJIO TyJ/ibCaliuii 3a epuo/ (p=2 A5t ofHOda3HOM MOCTOBOM CXEMBI,

p=3 as1s Tpexca3Hoii HyJIeBOM U p=6 A1 Tpex(da3Hol MOCTOBOM cxeMm);

. K03 duiimeHTOM UCnob30BaHus TpaHcpopmaropa Ku=St1/Pd, rae St - nonHas
MOILIHOCTb TpaHC(opmaTopa,

Pd - BBINpsiM/IeHHasi MOIITHOCTb B Harpy3ke.

[MpakTrueckoe 3aHsTre Ne 3. PacyeT mMpoTHO-UMITY/IbCHBIX TIpeoOpa3soBaresneit (IIINIT).
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Llenb 3aHATHUSA: HAYUMTHCS IPOM3BOUTH PacueT CXeM IIMPOTHO-UMITY/IbCHBIX
nipeobpa3oBaresieii.

3aflaHue Ha 3aHATHe: U3YUUTh MOPS/I0K pacyeTa v BbIOOpA CXeM IHUPOTHO-UMITYJIbCHBIX
nipeobpa3oBaresieii.

PekomeH/ja11y 10 BBITIOJIHEHUIO 3a/JaHUM:

3.1. Beibop cui0BOTO Ccoriacyrolero TpaHcgopmaropa

MolijHOCTb BbIOMpaemoro TpaHcdopmaTopa Ptp paccuutbiBaeTcs o dopmyiie (1):
Ptp=(ku In Un)/ kn (1),

rae  ku - KoapduiHeHT HUCronb30BaHus,

kn - KII[ IIATT (ko =0,9...0,95),

IH — HOMUHaNbHBIN TOK ABUraress (A);

UH — HOMHMHa/IbHOe HarpsbkeHue apuraress (B).

MOoOIIIHOCTb ero BTOPUYHON 0OMOTKH /10/DKHA ObITh paBHOM WJIM HEMHOT'O OO0JIbIIIel pacueTHOU
o ¢opmyye (1).

PaccuutrsiBaem Uk3 1o ¢opmyie (2):

Uk3=0,1 U2x, (2)

rae U2H — HOMUHA/IbHOE HarpsikeHue Ha BTOPUYHOM 0OMOTKe TpaHcdopmaTopa.

3.2. Pacuet 1 BBIOOD AMO/I0B BBITIPSIMUTEJIS

711 BBIOOpA HY>KHOTO JIMOZa BBITIPSIMUTEISI HE0OX0AMMO PacCUMTaTh ero cpefjHUi TokK Icp u
MakcuMasibHoe obpatHoe HarnpspkeHue UoOp.makc. 1o ¢opmynam (2.1) u (2.2). Ilo faHHBIM
pacueTta BbIOMpaeM THII IM0/ja U ero Mpe/ie/ibHble apaMeTpbl. PeKoMeHyeMblii TUIT IMO0ZA B
3aBUCHMOCTH OT CPe/IHeT0 TOKa MpuBe/eH B Tabs1.3.1.

Tabmumma 3.1

[Tpumep ob6o3HaueHus auoga s cnermdukanuu: [132-50-7 (50 — cpegHMiA TOK B amriepax, 7 —
MaKCHMaJ/IbHOe HalpsKeHUe B COTHSIX BOJIBT).

3.3. Beibop criaxyBaroIero Jpoccesist

VHAYyKTUBHOCTH HEOOXOAMMOTO CIJIaXKUBAIOLLEr0 IPOCCeIs OTpe/iesisieTCs TI0 e yroLei
bopmyre:

Ld= (Ltp+ Lgs), 3)

rae Kn — kosdduuuent nynscatumii (K = 0,1);

yacToTa My/bCcaliii 3a epuoji, = pc , p — YUCJ/I0 My/bcaLyii 3a rnepuos (c = 2f — yacrora cetw, f
=50 I'm);

Ud — cpefHee 3HaueHye BBINPSIMIEHHOT 0 HanpsbkeHus: (B),

Ud = kex U2, 4)

IH — HOMUHaNbHBIN TOK ABUraress (A);

LTp — ungykTUBHOCTL TpaHcdopmartopa (['H);

Ltp=, (5)

re XT — MHAYKTUBHOE COMIPOTHBIIeHHe 0OMOTKH TpaHcdopmatopa (Om).

Xt =,(6)

re PH — HOMMHabHas MOIITHOCTE TpaHchopmaTopa (BT), cm. Tabs. 1.2.

Las =, (7)

rae k —ko3d@uiivieHT, yUUTHIBAIOL[MI KOMITIEHCUPOBAHHOCTb ABUTaTesIst

(k=6...8);

UH — HOMMHa/IbHOe HaripsbkeHue asurarers (B);

NH — HOMHHaJIbHAas! YTJIoBasi CKOPOCTb ABUraTeJisi (06/MuH);

2p — 4MCJIo Map MOCOB (2p = 4).

VHAYKTUBHOCTH CI/IaXKUBAIOLLETO JIPOCCe/isi BbIOMpaeM paBHOM UM HEMHOT'O OO0Jiblie
pacCUMTaHHOM.

3.4. PacueT akTUBHOI'O CONPOTUBJIEHHSI TpaHC(opmaropa

AKTHBHOE CONPOTHUB/IEHHe TpaHC(hopMaTopa pacCUMThIBAeTCS 10 Caefytoleli popmye:
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Rtp =, (8)

rie Px3 - morepu TpaHcgopmaTopa B pexxume K3 ;

U2H - HOMMHA/TbHOe HampsKeHWe Ha BTOPUYHOUW 00MOoTKe TpaHcdhopmaropa (B);

PH - HOMUHaIBHAas! MOLLIHOCThL TpaHchopmaropa (BT).

3.5. PacueT aKTUBHOI'O COIPOTUBJICHUS CI/IAXKUBAIOLLIErO POCCelis

AKTHUBHOe COMPOTHB/IEHUE CT/IAKMBAIOLLIEro APOCCeisi paCCUMThIBAeTCs 0 (popmy.ie:
Rcn =Rtp/3 (9)

3.6. PacueT conportuBienus quoja

ConporuBneHue fuoga onpegesnsiercs ¢opmyson (10):

Ra=, (10)

rae Up - mafieHye HampsKeHUs Ha IM0/ie, HaXOAs1eMcsi B OTKpbIToM coctosiHui (1,0 B);
Icp - cpepnuii Tok Auoza (A).

3.7. PacueT aKTUBHOI'O COIIPOTUBJICHUS BBIIIPSAMUTE/IS

AKTHUBHOE COMPOTHB/IEHUE BBITIPSIMUTEIS [J/11 MOCTOBBIX CXEM PacCUMTBLIBAETCS 110 (popMyJie:
Rn = Rcp + 2R1p + 2R, (11).

s HyneBbIX cXeM MHOXUTesb 2 B (hopmyrie (11) onyckaeTcs.

3.8. PacueT UHAYKTUBHOI'O CONPOTUB/IEHUS BBINIPAMUTE/IS

VHayKTUBHOE COTIPOTHB/IeHHe TIpeobpa3oBaresisi paCCUUTHIBAETCS 110 popmyiie:

Xm = Xt + Xca, (12)

r7le XCJ, — UHAYKTHMBHOE COMNPOTHMBIIeHHE CIVIaKUBAKOLLero Jpocceis

Xcp = c Ld, (13)

rje ¢ = 2f — yactora cetu.

3.9.Pacuet cunosoi cxems! HINTT

CunoBas cxema IIIUIT npuBegeHa Ha puc.3.2, rae o6o3HaueHO: U — BBITPSIM/IEHHOE
HarpsbKeHHe, 10/laHHOe Yepe3 CryIakUBaroLuii poccenb Ld ¢ HeynpaB/sieMOro BbIIPSIMUATEIS
B; Cd — konpgeHcarop criaxuatouiero gunbtpa C®; ZH — Harpy3ska LTI (gBurarens).

Cpepgnuii TokK yepe3 cuioBoi Tupuctop VS1 (g5 cxembl puc.3.2):

Ivsl= (K3an Id)/Ko (14,

rae Ko - koagduiivenT, yuuTsiBaroiuii criocob oxnaxaeHus avozaa (Ko=1 npu BogsiHOM

oxyiaxkgeHnu, Ko=0,3 nipu ectecTBeHHOM BO3ZYyIIHOM oxjaxeHuu, Ko=0,3...0,6 npu

TIPUHY/IUTE/IbHOM BO3/IYILIHOM OXJIaXKAeHUH);

Id - cpeHMii BBITIPSIM/IEHHBIN TOK,

K3zan — ko3¢ dunmeHT 3anaca no Toky, Kzan =1,2...2,5;

MakcrManbHOe HamnpsbkeHue TUPUCTOopa:

Uobp.makc. = ksan Ud (15),

rge ksam — ko3¢ duiuenT 3anaca, yUMThIBarOILIMI MpeBbllleHre HanpspkeHus, K3an=2,5...3,0;
Ud — cpefiHee BbINpsiMyieHHOE HarpsiKeHHe.

[laHHBIE TUPHCTOPOB TpHBe/ieHbI B Tab. 3.2.

Tabmwmma 3.2

[Tpumep ob6o3HaueHus guoga st cnetmeurkanuu: T132-50-7 (50 — cpejHUIA TOK B amriepax, 7 —
MaKCHUMaJlbHOe HalpspKeHUe B COTHSIX BOJIBT).

[Tpumeuanue. KommyTtupytommii Tupuctop VS2 u cunosble guogel VD1 u VD2 g cxemsl
puc.3.2 BEIOMPAIOTCS Ha TAaKOe >Ke HampsDKeHHe, Kak U THpUCTop VS1, a 1o TOKy - Ha OfHYy
CTyIleHb MeHbIIe.

ComnpoTuBieHre TUpUCTOpa onpefensieTcs opmyJiol (2.18):

Rr=, (2.18)

rae UT - nasileHWe HanpsKeHUs: Ha TUPUCTOPe, HaXOAs1eMCs B OTKPBITOM cocTosiHuu (1,5 B);
Icp - cpepnuii Tok THpucTOpa (A), cM. 1. 2.2.1.

CyMMapHOe BHyTpeHHee akTUBHOe cornpoTtus/ieHue HINII:
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R = R + Rt . (2.19)

ITpaktrueckoe 3aHsaTue Ne 4. Pacuet xapakrepuctuk IIINII.

[enb 3aHATUA: HAYUUTLCS TIPOU3BOAUTH pacyeT XapakTepuctuk HINIT.
3a/laHue Ha 3aHATHe: U3YUUTh NOPALOK pacyera xapakrepuctuk IINIL.
PekoMeH/a11 10 BBINIOJIHEHUIO 3a/JaHUM:

PerynvpoBounas xapakrepucrtuka HINIT

Usbix =Ud

PerynupoBouHas xapakrepuctuka IIIVII nokasaHa Ha puc.4.1, rae Un = Ud .
BrixopHas xapakrepucrtuka HINAII

Usbix = Ud - IR1u, (20)

rze | - Tekymuyi Tok.

Beixosgnasa xapakrepucrtuka IIINII noka3sana Ha puc.4.2.

Puc.4.2

[paktryeckoe 3aHsTHe Ne 5. Beibop cuctemsl yripaBieHust LINII.

Llesib 3aHATHS: HAYYHUTHCS TIPOU3BO/IUTH BBIOOP cucTembl yripaBieHus [ITUTI.

3aZiaHue Ha 3aHsATHe: U3YUYUTh TOPSIOK pacueTa U Bbibopa crcTeMbl yripaBienus LITNII.
PekomMeHza1y 1o BBITIOJIHEHUIO 3a/JaHUM:

Cucrema yrnipaBnenust LIIUIT ctpouTcst Ha 0OCHOBe (DyHKLIMOHA/IBHOU cxeMbl. [IpuHLMNIManbHas
cxema cucremsl yrpasinenus HINII npusesena Ha puc.5.1.

Ha cxeme puc.5.1 o603HaueHo:

D1 — unrerparop (U1). ITocTosiHHasi BpeMeHM MHTeTpaToOpa PeryaMpyeTcs o00poM 3/1IeMeHTOB
R1, C1.

D2 — peneiinebiii anemenT (P3). HarpsbkeHue cpabatbiBaHus 3afaetcs snementamu R2, R3.

D3 — komnapatop (K). CooTHOLIeHHe BXO/IHbIX HaNpsKeHUH 3aziaeTcst sneMeHTtamu R4, R5.
D4 — nornueckuit uuseprop (JIN).

R3 — 3apatonmii noteHIoMeTp (M3MeHeHVe HanpsbkeHus yripasaeHus Uy),

C2, R7 — dpopmupoBare/ib KOPOTKMX UMITY/IbCOB yripaBieHusi (PU1) ans 6/10ka ycunureisi-
dhopmupoBaresisi iepBoro kaHana CY (Y®1).

C3, R8 — popmupoBaTesib KOPOTKUX UMITYJ/ILCOB yripaBieHusi (PU2) ans 6/10Ka yCcumuTeisi-
dbopmuposaresisi BToporo KaHana CY (Y®2).

VT1, VT2 — ycunurenu MOIHOCTH UMITYJ/IbCOB yripas/ienus (YM1 u YM2).

TU1, TU2 — umiyabCHbIe TpaHC(OPMATOPHI y3/10B rajibBaHUueckoi pa3ssasku (I'P1 u I'P2).
HOwuoper VD9 — VD12 cnyar fjig OTCeueHus NapasuTHBIX UMITYJ/IbCOB OTPULIATe/IbHON
TIOJIIPHOCTH, T.K. Ha YIIPaBJ/ISOLLHe 3/IeKTPO/bl TAPUCTOPOB IOy CKaeTCsl I10/iaBaTh UMITYJIbChI
yTpaBJ/ieHUs! TOIbKO ITOJIOKUTe/IbHOU MOJIIPHOCTH.

Bri6op 6s10ka nuTaHus cucteMbl yripaBseHus IITNTT

[MpuHiunuanbHas cxeMa 61o0ka mutanus (BIT) ans cucremsl ynpasnenus IITUTT npuBeeHa Ha
puc.5.2.

Ha cxeme puc.5.2 0603HaueHo:

TV2 — noHwxaroiuii TpaHchopmatop 6s10ka nutanus (tura TA-50-220/2x9) ¢ nepBUYHON
obmoTtkoit (~Uc) Ha 220 B u aByMSsI BTOPUUHBIMU 0OMOTKamu Ha 9 B;

VD13 - VD20 — auopbl ABYX BBINIPSIMUTE/NbHBIX MOCTOB (Tura K11402);

Co1- Ch2 — xongeHcaTopsl criaakuparolyx GpuasTpos (Thna K50-12, 1000,0 mxd, 12 B).

5.1.2 MeToauuecKue yKa3aHus /i/isl 00y4aruxcs 1o 1labopaTopHbIM padoTam:

JlaboparopHast paboTa Ne 1. YnipaB/isieMblii THPUCTOPHBIN BBITTPSIMUTE/b.
Lesib paboThI: M3yUeHHe U UCC/IeIOBaHKe YIIpaB/sieMoro Beirpsamuress (Y B).
3ajjanue: pa360op KOHKPeTHOW CUTYal[iu Ha/laakyd Y B.
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Xop paboTs:

1. O3HaKOMbBTeCh C pacrionoyKeHHeM U3MepUTe/bHbIX IPUOOPOB U OPraHoB YIIpaB/eHUS
71ab0paTOpPHBIM CTEHZOM; COCTaBbTe IMPOrPaMMYy BK/TFOUEHHUS CTeH/ia (CHavasia BK/IFOUeHHe
CUCTeMbI yTIpaBJieHUs], OLIeHKa ee WCIIPaBHOCTH 110 PUO0OpaM, TOJIbKO MIOTOM BK/TFOUEHHE
CUJIOBOM YacCTy Tipeobpa3oBaTerisi).

2. CHUMUTe pery/JMpoBOUHbIe XapakTepucTHKU rpeobpasoBarenss Usbix=f(Uy ) u aBuraress
Utr =f(Uy ) nipu xonoctom xoze (In =0). JanHble 3aHecuTe B Tab.2. [TocTpotiiTe
XapaKTepUCTUKU B OJHOM MacliTabe.

3. OmpezienuiTe BHIXOHBIE XapaKTepuCTUKW Tpeobpa3oBarenss Usbix =f(IH) u gBuraTesns
Utr=f(In) npu UBbix xx = 40, 60, 80 B. [lanHble 3aHecuTe B Tab:.3. [TocTpoiiTe
XapaKTepPUCTUKU B OZHOM Maciirabe. PaccunTaiiTe OCHOBHBIE TIOKa3aTe/d Pery/IMpOBaHUs:
JvanasoH perynvpoBanus D = nmax/nmin, crati3Mm s = (no — n)/ no.

Tabsurja 2

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesi paboThI.

2. dyHKIMOHA/TBHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. TabnuLIbl € FKCTIEPUMEHTATbHBIMU JJAHHBIMU U TIOCTPOEHHBIE TI0 HUM TPaduKy.
4. KpaTtkue BbIBO/IBI T10 TabOpaTOpHO# paboTe.

Jlaboparopsasi pabota Ne 2. [TpoMbIIIIeHHBIN ITMPOTHO-UMITYJ/ILCHBIN ITpeoOpa3oBaTesib.
Lesib paboThI: M3yueHHe U UCC/IeJOBaHWe CXeMbl LIMPOTHO-UMITYJIECHOTO IpeoOpa3oBaTeris
(ILIMI).

3ajjanue: pa3bop KOHKpeTHOW cuTyaluu Hamaaky [INTT.

Xop paboTs:

1. O3HaKOMbTeCh C pacrioioyKeHHeM H3MepUTe IbHbIX IPUOOPOB U OPraHOB YIIpaBJIeHUs
71ab0paTOpPHBIM CTEHZOM; COCTaBbTe IMPOrPaMMYy BK/IFOUEHHUS CTeH/la (CHavasia BK/IFOUeHHe
CUCTeMbI yTIpaBJieHUs], OLIeHKa ee WCIIPaBHOCTH 10 PUbopaM, TOJIbKO MIOTOM BK/TFOUEHHe
CUJIOBOM YacCTy Tipeobpa3oBaTerisi).

2. CHUMUTe peryJMpoBOUHbIe XapakTepucTHKHU rpeobpasoBarenss Usbix=f(Uy) u gBurarens
Utr =f(Uy) npu xomocrom xoze (Ia =0). JanHbIe 3aHecuTe B Tabs1.2. [TocTpotiTe
XapaKTepUCTUKU B OJHOM MacliTabe, UCIOJb3ysl PUC.7.

3. OmpezienuiTe BHIXOHBIE XapaKTepuCTHKK Tpeobpa3oBarenss Usbix =f(IH) u gBuraTesns
Utr=f(In) npu UBbix xx = 40, 50, 60 B. [laHHble 3aHecuTe B Tab:m.3. [TocTpoiiTe
XapaKTepPUCTUKU B OZHOM MaciTabe, UCrosb3ysi puc.8. PaccunTaiiTe OCHOBHBIE TIOKA3aTe H
peryavpoBaHusL: AMara3oH peryaupoBanysi D = nMax/nmin, cratusm s = (no — n)/ no.
Tabsurja 2

Tabmwmma 3

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesi paboThI.

2. dyHKIMOHA/BHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. Tabnuipl ¢ FKCrIepUMeHTaTIbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpadyKy.

4. KpaTkue BbIBO/IBI 110 7abOpaTOpHO# paboTe.

Jlaboparopxasi pabota Ne 3. YacToTHO-UMITy/IbCHBIN TTpeobpa3oBatesis (UNIT).

Llens paboThI: M3yUeHHe U UCC/IeJOBaHHe CXeMbl Ipeobpa3oBarerisi.

3amanue: pa30op KOHKPeTHOU cuTyaruu Hamagkd YUTI.

Xop paboTbi:

1. O3HaKOMBTECH C PaCOI0KeHNeM U3MepUTe/TbHBIX IIPUOOPOB ¥ OPraHOB YIIPaBJIeHUs!
71abopaToOpHBIM CTEH/IOM; COCTaBbTe TIPOrPaMMy BKJTFOUEHHSI CTeH/la (CHavasa BK/IFoueHHe
CHUCTEMBI yTIPaBJIeHHs], OLIeHKa ee MCIIPaBHOCTH 110 TIPO0paM, TOJIBKO TTOTOM BK/TFOUEHHEe
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CUJIOBOM YacTy Tipeobpa3oBaTerisi).

2. CHUMUTe pery/MpoBOUHbIe XapakTepucTHKHU rpeobpa3oBarenss Usbix=f(Uy) u gBurarens
Utr =f(Uy) npu xomoctom xoze (Ia =0). JanHbIe 3aHecuTe B Tabs.2. [TocTpotiTe
XapaKTepUCTUKU B OJJHOM MaclitTabe, UCIOJb3ysi pUC.6.

3. OmpezienuiTe BHIXOHBIE XapaKTepuCTHKW Tpeobpa3oBarenss Usbix =f(IH) u gBuraTesns
Utr=f(In) npu UBbix xx = 40, 60, 80 B. [lanHble 3aHecuTe B Tab:.3. [TocTpoiiTe
XapaKTePUCTUKU B OZHOM MaciTtabe, UCIOb3ysi pucC.7. PaccunTaiiTe OCHOBHBIE TIOKA3aTe H
pery/ivMpoBaHus: Juana3oH peryaupoBanuss D = nmax/nmin, ctatu3m s = (no — n)/ no.
Tabsurja 2

Tabmwmma 3

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesib paboTHI.

2. dyHKIMOHA/IBHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. Tabnuipl ¢ FKCrIepUMeHTaIbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpadyKy.

4. KpaTkue BbIBO/IBI 110 7abOpaTOpHO# paboTe.

Jlaboparopxasi pabota Ne 4. TupuctopHsiii perynsrop Hanpsbkenus (TPH).

Lesnb paboThl: M3yueHHe U UCC/IeJOBaHUe CXeMbl Tipeobpa3oBaTeJis.

3amanue: pa3bop KOHKpeTHOU cutyarun Hanazgkd TPH.

Xop paboTsi:

1. O3HaKOMBTECH C PaCOI0KeHNeM U3MepUTe/TbHBIX IIPUOOPOB ¥ OPraHOB YIIPaBJIeHUs!
7abopaTOPHBIM CTEH/I0OM; COCTaBbTe MPOrpaMMy BK/IFOUEHUs CTeH/a (CHavasia BK/IIoueHue
CHUCTEMBI yTIPaBJIeHHs], OLIeHKa ee MCIIPaBHOCTH 110 IPUO0paM, TOJIBKO TTOTOM BK/TFOUEHHEe
CWJIOBOM uacTH rpeoOpa3oBaTeris).

2. CHUMHTe peryarpoBOUHble XapakTepucTUKW rpeobpasoBarens UBbix=f(Uy) u
nsuraresisi n=f(Uy) nipu xonoctom xofe. [laHHble 3aHecuTe B Tab:1.3. [TocTpoiite
XapaKTePUCTUKH B OHOM MaciiTabe, UCIosb3ys puc.5. [IpoaHanusupylite XapakKTepUCTHUKH.
3. OnpesienuTe BBIXOJHbIE XapaKTepUCTUKU Tipeobpa3oBaresiss UBbix =f(IH) u MexaHuueckue
xapakTepucTuku fgeurartess n=f(In) npu HanpsbkeHuH xosnocToro xoza Usbix xx= 100, 150 B.
[anHble 3aHecuTe B Tabm1.4. [TocTpoiiTe XapakKTepUCTUKU B OJJHOM MacliTabe, UCTOb3Yst PUC.6.
[Ipoananu3supymTe XapakTepyuCTUKU. PaccunTanTe OCHOBHBIE NIOKa3aTe/ln pPery/MpOoBaHus:
JvanasoH perynvpoBanus D = nmax/nmin, crati3Mm s = (no — n)/ no.

Tabsuria 3

Tabmuma 4

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesib paboTHI.

2. dyHKIMOHA/IBbHAS ¥ TIPUHLUITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. Tabnuipl ¢ FKCrIepUMeHTaIbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpadyKy.
4. KpaTkue BbIBO/IBI T10 7abOpaTOpHO# paboTe.

JlaboparopHnasi paborta Ne 5. VcciiefoBanue THpUCTOpHOTO ripeobpasoBaresist yactoTsl (TTIY).
Lesnb paboThl: M3yueHHe U UCC/IeJOBaHUe CXeMbl Tipeobpa3oBarTeJis.

3ajanue: pa3bop KOHKpeTHOU cuTyaruu Hamazgky TITY.

Xop paboTbi:

1. O3HaKOMBTEChH C PacIio/ioyKeHHeM U3MepHUTebHBIX TPHOO0POB 1 OPraHOB YTIpaB/eHHUs
71abopaTOPHBIM CTEH/IOM; COCTaBbTe MPOrpaMMy BK/IFOUEHUs CTeH/a (CHavasia BK/IIoueHne
CHUCTEMBI yTIPaBJIeHHs], OLIeHKa ee MCIIPaBHOCTH 110 IPUO0paM, TOJIBKO TTOTOM BK/TFOUEHHEe
CWJIOBOM uacCTH rpeoOpa3oBaTerisi).

2. Onpesienvte peryivMpoBOYHble XapaKTepucTHKM jBuraress n=k(fBbix) u TITH
UBbix=k(fBbIX).
3. Onpepenure cratuyeckue xapakTepucTuku cucteMbl n=f(In) u Usbix= f(IH) npu
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BbIxoHOM yactoTe TTIY 20 u 35 'y,

4. [MocTpoiiTe NonyyeHHbIe XapaKTePUCTUKU B OJJHOM MacliTabe.

5. PaccunraliTe OCHOBHBIE ITOKa3aTe/M peryJvupoBaHus: JyuanasoH peryaposanus D =
nMax/nmin, cratuaMm s = (no — n)/ no.

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesi paboThI.

2. dyHKIMOHA/TBHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. Tabnuipl ¢ FKCrIepUMeHTaIbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpadyKy.

4. KpaTkue BbIBO/IBI T10 7abOpaTOpHO# paboTe.

Jlaboparopxasi pabota Ne 6. TpaH3uCTOpHBIH 1Tpeobpa3oBaTesb YaCTOTHI.

Lenb paboThl: M3yueHHe U UCC/Ie/JOBaHe XapaKTepUCTHK Tipeobpa3oBaresisi yacToTsl (ITH).
3amanue: pa30op KOHKPETHOU cUTyaluu Hamagkuy I14.

Xop paboThi:

1. O3HaKOMBbTEChH C PacIio/ioyKeHHeM U3MepHUTebHBIX TPUOO0POB 1 OPraHOB yTIpaB/eHUs
71abopaTOPHBIM CTEH/IOM; COCTaBbTe MPOrpaMMy BK/IFOUEHUs CTeH/a (CHavasia BK/IIoueHne
CHUCTEMBI yTIPaBJIeHHs], OLIeHKa ee MCIIPaBHOCTH 110 IPUO0paM, TOJIBKO TTOTOM BK/TFOUEHHEe
CWJIOBOM uacTH rpeoOpa3oBaTerisi).

2. OmnpesienyTe peryavpoBOUHble XapaKTepPUCTHKU cucTeMbl n=K({BbIx) 1

In= k(fBbIX) ipu paboTe Ha ABUraTe/ibHYIO Harpy3ky npy UBbix=10 B B pe)kriMe MOCTOSIHCTBa
motHOCTH aBuraresis (PaB=const). [JaHHbIe 3aHecuTe B Tab/1.2. [TocTpoliTe XapaKTePUCTHKH,
WCII0JIb3YyS PUC.D - 7.

3. OmnpesienyTe peryavpoBOUHble XapaKTepPUCTHKU cucTeMbl n=K(fBbIx) 1

In= k(fBBIX) 1ipu paboTe Ha ABUraTe/NbHYIO HAarpy3Ky B peXkKrMe TOCTOSIHCTBA MOMEHTa
nBuraresisi (MaB=const) c Haua/ibHbIMU 3HaueHusiMU Bbix=400 I'y, UBbix=36 B. YMmeHblaliTe
YacTOTy B COOTBETCTBHHU C 3a/jaHieM Tabi1.3, cTabumu3upys TOK JBUTATesIs CHYPKeHUeM
HarpsbKeHus Ha ABuraresie. [lanHble 3aHecuTe B Tab:.3. ITocTpoiiTe XapakTepuUCTHKHY,
WCII0JIb3Y$1 PUC.5 - 7. PaccunTaiiTe Auana3oH peryaupoBaHusi D = nmax/nmin.

Tabsurja 2

Tabsuria 3

TpeboBaHUs K OTUETHBIM MaTepHasIaM:

1. Llesib paboThI.

2. dyHKIMOHA/TbHAS ¥ TIPUHLMITHA/TBHAST CXeMbI ITpeobpa3oBareis.

3. Tabnuiel ¢ 3KCIIEPUMEHTATBHBIMU JJAHHBIMH U TIOCTPOEHHBIE TI0 HUM rpaduKy.
4. KpaTtkue BBIBO/IBI T10 JlabopaTopHOii paboTe.

JlabopartopHast pabota Ne 7. ITpeobpa3oBaresnb uacTotel ¢ MIICY.

Llesie paboThI: M3yUyeHue U UCCIefloBaHKe cxeMbl TipeoOpa3soBaress (ITH).

3ajjanue: pa3bop KOHKpeTHOM cuTyauuu Hanagky [T4 ¢ MIICY.

Xog paboTs:

1. O3HaKOMBTEChH C PaCIo/IoyKeHreM U3MepUTe/TbHbIX TPUOOPOB 1 OPraHOB yTIpaB/IeHUs
71ab0paTOpPHBIM CTEHZOM.

N3zyuure yctpoiicto ITH VLT 3002.

[Tomaitte mutanue K [TY VLT 3002.

BoimosiHuTe nepsuyHyto HacTpoiiky [T VLT 3002 cornacHo m.4.1.

3adukcupyiiTe pe3ybTaThl IPOBeJEHHON HACTPOUKH.

6. Onpejenvre pery/JMpoBOYHbIE U HArPy30UuHble XapakTepucTuky [T u anekTponpusosa.
[auuble 3aHecute B Tabsunpl 1 u 2. Tloctpoiite rpaduky, ucrons3ys puc.6 u puc.”.
PaccuuraliiTe OCHOBHBIE NTOKa3aTeny peryJaMpoBaHUs: Jydana3oH peryaupoBanusi D= nMax/nmin,
cTatu3M S = (no —n)/ no.

W
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PerymmpoBouHble XapakTeprcTHKH. Tabmura 1.

Harpy3ouHble xapakrepucTuku. Tabmmia 2

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesib paboThI.

2. dyHKIMOHA/TBHAS ¥ TIPUHLUITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. TabnuLIBI C TTOJTYYeHHBIMH JAHHBIMU U TIOCTPOEHHBIE 110 HUM I'Pa(UKH.
4. KpaTkue BbIBO/IBI 110 7abOpaTOpHO# paboTe.

5.1.3 MeToauuecKue yKa3aHus /isl 00y4arIuxcs 0 CaMOCTOATe/IbHOM pabore:

1. [ToAroToBKa K MPaKTUUYECKUM 3aHATHUSIM U J1Jab0pPaTOPHBIM paboTaM.

[MToaroroBka K 1abopaTopHEIM paboTaM BKJ/IFOYAaeT CaMOCTOSITETbHYH0 TeOPeTHUECKYIO
MOJITOTOBKY K 1abopaTopHOM paboTe, B TOM UKMC/Ie U3yUyeHHe ONMCaHUs 1abopaTopHOi
yCcTaHOBKH (000pY/J0BaHUSs), COCTaBIeHHE KPaTKOTO KOHCIIEKTa, MOATOTOBKY Ta0JTHI]
u3MepsieMbIX BesiMurH. OdopmiieHre 0TUeTOB 1o JlabopaTopHbIM pabotam. OTYeT Mo
nabopaTopHoi paboTe fo/mKeH ObITH 0(hOPMIIEH TIOC/IE BBITTO/IHEHHS Ta00paTOPHOUM paboThI U
JI0JDKeH OBITh TIpe/iCTaB/IeH [/l 3alUThI 1TaOOPaTOPHOM paboTHI.

2. [TpoMe>KyTOUHBIN KOHTPOJ/Ib 3HAHUH MMPOBO/IUTCS B BU/IE YCTHBIX OIPOCOB U
Tipe/lyCMaTpUBAeT MpeBapuTe/IbHYI0 PabOTy CTyieHTa C yueOHbIMU MaTepUaiaMH,
KOHCITEKTaMH JIEKI[UH, C UCIT0/Ib30BaHUEM TEOPETUUECKUX U TIPAKTUUeCKUX MaTepuasoB, a
TaK>Ke JIOTIOJTHUTE/TLHOM yueOHOM ITepaTyphbl U pecypcoB MIHTepHeTa.

3. CamocTosiTelbHOe U3yUeHHe Pa3/esioB Kypca BKIroUaeT B cedsi paboTy ¢ MCTOUHMKAMUY,
KOTOPY!0 HeOOXOZAMMO HAUMHAThH C 03HAKOMHUTETBHOTO UTEHMS, T.€. TPOCMOTPETh TEKCT,
BBI/IEJISIS €70 CTPYKTYPHbIE eIMHUIIBL. [Ipy 03HAKOMUTETbHOM UTEHUH 3aK/1a[JKaMi OTMEUaroTCsI
Te CTPaHMUI[bl, KOTOPbIe TPeOYyIOT 6osiee BHUMATE/ILHOTO U3yUeHUs. B 3aBUCUMOCTH OT
pe3y/IbTaTOB 03HAKOMUTE/ILHOTO UTE€HUS BIOMpaeTCs AabHeNIHi criocob paboThl ¢
UCTOUHHUKOM. Ec/v 151 pa3pelieHust oCTaB/IeHHOM 3a/1aur TpeOyeTcst u3yueHre HEKOTOPBIX
(bparMeHTOB TEKCTa, TO UCTIOIb3YeTCsI METO/] BLIOOPOUHOTO uTeHus1. MI30paHHbIe (hparMeHThI
WY BeCh TEKCT (€C/TH OH 1[eJTMKOM MMEET OTHOIIIeHHe K PaCCMaTpUBAaeMbIM TeMaM) TpeOytoT
BZIyMUHBOI'0, HETOPOIJIMBOTO UTE€HHSI C «MBIC/IEHHOM TIPOpabOTKOM» MaTepHara.

6 @DoHJ OLEHOUHBIX CPeACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy Mo JUCHHUIINHe

6.1 OreHoYHbIe CpeCTBA /IS NPOBeieHUs TeKyIero KOHTPOJIs
6.1.1 yueOHbIit rog 3 | YcTHBIN onpoc

OnucaHue npoueaypsbl.

BbIOOPOYHBII OIMPOC

Kpurepumu onjeHuBanus.

1) nosiHOTa ¥ MPaBUILHOCTb OTBETA;

2) cTernieHb OCO3HAHHOCTH, TIOHUMAaHUS U3yUYEHHOT'0;

ITpu oTBeTe B MOJIHOM 00BEME, CTY/IEHT OI[eHUBAETCS KaK «XOPOIIO», MpH yacTuuHoM (50%
0TBeTa) — «y/J0BJIETBOPUTEIBHO», TIPU OTCYTCTBUHX MIPABU/IbHBIX OTBETOB —
«HEYJIOB/IeTBOPUTEJILHO».

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu
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6.2.1 Kpurepun wu

KOMIIETEHIIMH B PAMKdAX HpOMe)I(yTO‘-IHOﬁ aTTeCTanuu

cpeacTBa (MeTOABI) OLIEHMBAHUA HWHAMKATOPOB /IOCTH)KeHHUSA

NupukaTop focTHxeHus
KOMIeTeHI[MH

KpuTtepun oueHuBaHusA

CpeactBa
(MeToppBI)
OLleHHBaHHA
NMPOMe)XXyTOYHOH
arTecTaluu

[TKC-2.9

3HaeT COBpPEMEHHbIe
eCTeCTBeHHOHayuHble U  TPUK/Ia/HbIe
3a/auu 3J1eKTPO3HEePreTUKHU u
3/IeKTPOTEXHUKH, BK/IKOYAsl 3eMeHThI
CWIOBOM  3/1eKTPOHUKHU METOJIbI U
Cpe/iCTBa WX pelleHusl TPUKIAJHbIX U
WCCeJ0BaTe/bCKUX 3aja4;
ymeer HaXOJUTb HecTaH/lapTHbIe
pellieHUs1  TpodecCUOHANbHBIX  3afiay,
TPUMEHSITb  COBPEMeHHble MeTOAbl U
cpefiCTBa VICCIIe[JOBaHMS,
TPOEKTUPOBaHUS, TeXHOJIOTUUeCKon
MOATOTOBKU TPOU3BO/CTBA u
9KCIITyaTaluu 3/1eKTPOIHEPreTUUeCKUX 1
3/71eKTPOTeXHUYEeCKUX 00BEKTOB;
B/IaJIETh COBpEMEHHBIMU
M3MepUTEe/IbHBIMU U KOMITbIOTePHBIMHU
CUCTEMaMU W TEXHOJIOTHUSMU, HaBbIKaMH
odopmiieHus1, TIpeJCTaB/IeHNs U 3allUThI
pe3y/IbTaTOB pellleHusl.

YcrtHoe
cobeceoBaHue TIO
TEOpPeTUUYEeCKUM
BOITPOCaM U
BBITTO/THEHHE
TTPAKTHUYECKUX
3a/laHuH W/unu
nabopaTopHBIX
pabor

[IKC-3.1

3HaeT

OCHOBHBIe (pU3Myeckue 3aKOHbI, SIBJIEHUS
W TpOLeCCbl Ha KOTOPBbIX OCHOBAaHBI
MpOTeKarle JUHaMHAYeCKUe MPOLeCChl
B OCHOBHBIX 371eMeHTax
3/1eKTPOTeXHUYECKUX YCTaHOBOK,
TIPUHLIUIIBI COCTaBJIeHUs cxeM
3aMellleHUs] [Jid  pacueTa KOPOTKHUX
3aMbIKaHUM, pEeXUMOB U  APYIrUX
pacyeTos;

Bnageer

- OINHCaHUWeM OCHOBHBIX (HHU3UUECKHUX
TPOLIECCOB U $IBJIEHWM, TMPOTEKarlluX B

3JIEKTPOTEXHUUECKUX YCTAaHOBKAX;,
- MeTO4aMH  pdaCyeTa pexXuMOB U
mapaMeTpoB, OCHOBHBIX 5/1IeMeHTOB

JJIEKTPOTEXHUYECKHUX YCTAHOBOK.

YcTHOe
cobecesoBaHre 10
TeOpPeTUUEeCKUM
BOTIPOCaM U
BBITO/THEHHE
MPAKTUYECKUX
3a/laHuH W/unu
nabopaTopHBIX
pabor,

6.2.2 TunoBbie OLieHOUHBIE CPe/ICTBA MIPOMEXXYTOUHOM aTTeCcTaluu

6.2.2.1 YueOHbIii rog 4, TunosBbie oLieHOUHbIE CPeJACTBA /1A MPOBe/IeHUA YK3aMeHa 10

JUCIUIUTUHE
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6.2.2.1.1 Onucanue npoueaypobl

OK3ameH (3aueT) Mo KypCy MPOBOASTCS B MUCbMEHHOM WK YCTHOU (popMe. DK3aMeHal[MOHHBIM
OueT cofep)KUT TeopeTUUYeCKUd BOTIPOC U 3a7auu. [1o TeopeTUuecKoMy BOTIPOCY U KaXKA0H
3ajiaue BHICTABJISIETCS OLEHKA TI0 MATHOA/IIbHON CUCTEMe.

IIprimep 3agaHus:

LoONUT W=

_ =
)

NNNNNNNNR R PP
NOU,RrWNEROLOLONUTAWN

6.2.2.1.2 Kputepum oleHUBaHUSA

Knaccudukarus ynpas/sieMbix Tipeobpa3oBaresieii.
[TprHLMTT JeMCTBUS YIIPaB/IIeMOrO BBIIIPSIMUTEJIS.
[puHLMN JeiCTBUS IHMPOTHO-UMITY/ICHOTO TIpeoOpa3oBaTelisi.
[TpuHLMN JeiiCTBHUS YaCTOTHO-UMITY/IbCHOTO Ipeobpa3oBarets.
[TpyHLMI JeCTBUS perysaTopa HarpsbKeHUsl TIepeMEeHHOr0 TOKa.
[Tpunuun gevictBus [TU co 3BeHOM MOCTOSTHHOTO TOKa.
[MpuHLMN JeiicTBYSI HerocpeiCTBeHHOT 0 Ipeo0pa3oBaTe/isi YaCTOThI.
DyHKIMOHA/IbHAA CXeMa YIIPaB/IsieMOr0 BbIIIPAMUTEIS.
@dyHKI[MOHAMbHAs CXeMa LITUPOTHO-UMITY/IbCHOTO Tpeobpa3oBarersi.
®dyHKUMOHa/IBHAs CXeMa YaCTOTHO-UMITY/IbCHOTO Tpeobpa3oBaTerisi.
DyHKI[MOHa/bHAs CXeMa peryJsTopa HalpsykeHUs [lepeMeHHOr0 TOKa.
dyHKLMOoHaNbHas cxeMa [IY co 3BeHOM IOCTOSHHOI'O TOKA.
dyHKI[MOHAIbHAs CXeMa Herocpe/[CTBeHHOT0 peobpa3oBaTe/isi UaCTOTHI.
[IpuHIMnIUanpHas cxemMa yrpas/isieMOro BbIIPSAMUTEJIA.
[MpuHLMNUanbHast cxeMa LIUPOTHO-UMITYJICHOTO IpeoOpa3oBaTelisi.
[puHLMNMAIbHAS CXeMa YaCTOTHO-MMITY/IbCHOTO TipeoOpa3oBarerisi.
[IpuHLMIIManpHast CXxeMa peryssTopa HalpspKeHUs lepeMeHHOro TOKa.
[TpuniunuanpHasa cxema IT4 co 3BeHOM IMOCTOSIHHOT'O TOKa.
[MpuHLMNUanbHasE cxeMa HerocpeICTBeHHOT 0 peobpa3oBaTe/isi UaCTOThI.
XapaKTepUCTUKU YIIPaB/IsieMOr0 BbITIPAMUTEIS.
XapaKTepuCTUKH LIUPOTHO-UMITY/ILCHOTO Mpeobpa3oBaTerisi.
XapakTepuCTHKH YaCTOTHO-UMITY/IbCHOTO ITpeobpa3oBaTerts.
XapaKTepUCTUKU peryJsisiTopa HalpsiKeHHs [IepeMeHHOI'0 TOKa.
XapakTtepuctuku ITH co 3BeHOM MOCTOSHHOIO TOKA.
XapaKTepruCTUKHU HeTroCpeICTBEHHOT0 1peobpa3oBaTerisi 4aCTOTHI.
[TpuHiunuanpHasa cxema TpaH3ucTopHOro I14 co 3BeHOM IMOCTOSTHHOT'O TOKa.
DyHKIMOHaMbHAs cXema TpaH3ucTopHoro 114 co 3BeHOM [MOCTOAHHOIO TOKA._

Y noBinerBopuTe/bH
OT1/1nuHO Xopomo o HeypoBiieTBopuTe/1IbHO
OT/IMYHOE JIOCTaTOYHO TIO/THOE rpuemsemMoe pe3y/bTaThl 00yUeHUs
TIOHUMaHH1e MOHUMaHHe TIOHHMMaHue He COOTBETCTBYIOT
ripeiMeTa, rpeiMeTa, rpeiMeTa, MHHHMa/TbHBIM
BCECTOPOHHUE XOpOLLIMe 3HaHUS, | YJOBJIETBOPUTE/bHbIE TpeboBaHUSM
3HaHUs, OT/TMYHBIE yYMeHUs U 3HaHUS], YMEHUS U
YMEHUS U B/aJIeHUs. B/aJIeHUS.
BJIQ/IEHUSI.

7 OcHOBHas y4yeOHas MTepaTrypa

1. PozanoB FO. K. CusoBast 371eKTpOHUKa : yueOHUK 10 HarpaB/ieHUIO MOrOTOBKU
"D/IeKTpOTeXHUKa, 3/IeKTpoMexaHuKa U sekrpoTexHosoruu” / FO. K. Po3zanos, M. B.
Pa6unkuii, A. A. KBachiok, 2009. - 631.
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2. lynaeB M. I1. CunoBas 31eKTpOHUKA [D/IeKTPOHHBIN pecypc] : MeToAuuYecKue yKasaHHs [jisl
nabopaTOpHBIX 3aHATUM JJisl CTyAeHTOB HampaB/eHus: 140000 - OHepreTrka, SHepreTUYecKoe
MallMHOCTpOoeHue U 1ekTpoTrexHuka / M. I1. [lyHaes, 2012. - 46.

3. AyHaeB M. I1. CusoBasi 3/1eKTPOHUKA [ D/1eKTPOHHBIN pecypc] : MeToAuueCKUe yKa3aHus Jis
MpaKTUYeCKUX 3aHATHH /i CTyAieHToB HarpasseHus 140000 - OHepreTuka, 3HepreTHyeckoe
MallMHOCTpOeHue U 1ekTpoTexHuka / M. I1. [lyHaes, 2012. - 23.

4. NlynaeB M. I1. CunoBasi 371eKTpPOHMKA [D/1eKTPOHHBIN pecypc] : yue6HOe nmocobue asist
ctyzeHToB HarpaB/jaeHus1 140000 - DHepreTrka, SHepreTUUeCcKoe MalllMHOCTPOeHUe U
snekTporexHuka / M. I1. lyHaes, 2012. - 123.

5. UmoieHko B. B. CunoBast 37eKTpOHUKA : labopaTopHbIi TpakTUKyM / B. B. WntorieHko,
2022. - 132.

8 Jlono/iHUTE/IbHAA yUyeOHast TMTepaTypa M CIPaBoOYHast

1. Cemenos b. FO. CunoBas 371eKTpoHHKa A5 itobutesnei u npodeccruonanos / b. FO. CemeHOB,
2001. - 327.

2. Yunesimc bappu. CuoBast ssekTpoHuKa: [Ipubopsl, mpuMeHeHMe, yripaB/ieHre : CIpaB.
nocobue / bappu Yunesimc; IlepeBog c anri. B. B. TTonosa, 1993. - 239.

3. 3uHoBbeB I'. C. CuioBasi 3/1eKTPOHHMKA : yueOHOe 1Tocobue /st 6akaiaBpoB I10
crietiaibHOCTH "IIpomebiiieHHas siekTpoHuka” / I'. C. 3uHoBbeB, 2012. - 667.

4. Onuienko I'. b. CunoBast snekTpoHuka. CUloBbIe 10/yTPOBOAHMKOBBIE TIpeoOpa3oBaTesin
JUTsT 3JIEKTPOTIPHMBO/IA U 37IeKTpoCHabKeHUs : yuebHoe rtocobue /7151 6akasaBpoB ¥ MaruCTpPoB TI0
HarnpasieHusMm 13.03.02 u 13.04.02 "OnekTposHepreTuka U syekTporexHuka" / I'. b.
Onuienko, O. M. CocnuH, 2016. - 120.

5. ynaeB M. I1. CusoBasi 3/1IeKTPOHHKA : MeTOJUeCKHe yKa3aHus [/is 17abopaTopHBIX PaboT:
HaripaB/ieHue ToAroToBky 13.03.02 "DieKTposHepreTyka U 3/1eKTpOTeXHUKaA': Mpodusib
"OneKTponpuBOA 1 aBTOMAaTHKA": KBamdurkarws (crerieHs) 6akanasp / M. I1. lynaes, 2018. -
53.

6. dyHaeB M. I1. CusioBasi 371eKTPOHUKA : METOAMUECKUe YKa3aHUs [J1s TPaKTUYeCKUX 3aHATHM:
HarpassieHre noAroToBku 13.03.02 "DeKTposHepreTUKa U 3/1eKTPOTeXHUKA'": TIPODUITL
"DJ/IeKTPOTIPUBO/] ¥ aBTOMAaTHKa'": KBasMbuKalys (crereHsb) 6akanasp / M. I1. [yHaes, 2018. -
23.

7. CuoBas 371eKTPOHUKA : pUMepbl U pacueTsbl / . Uaku [u gp.], 1982. - 382.
9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/
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11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/IOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIPaBOYHbBIX CHCTEM

1. Microsoft Office 2003 VLK (moctasku 2007 1 2008)

12 MaTepua/IbHO-TEXHUUECKOe 00ecreueHne JUCIHITHHBI

1. Komruiekt yuebHoro o6opyoBanust "OCHOBBI CU/IOBOM 37IeKTPOHHUKH 'UCITOJTH.MOHO0/104.
2.20057 Bomst™metp B 7-37

3. 312133 JlaboparopHsiii cteHg K-32/Komriekt/

4. 312134 JTaboparopHssiii cteng, K-32/Kommiekt/

5. 310584 T'eHepaTop cMrHajaoB HU3Ko4yacTOTHbIN ['3-109

6. 13219 Mocr nepem. Toka P 571

7. MunuBosnbT™MeTp B3-56

8. 312129 JlaboparopHsiii ctenz, K-32/Kommiekt/

9. 13216 Dnekrpometp 3/ 05M

10. 13786 JlabopaTopHsiii cTeHy, "JIyu"

11. 13785 JlabopaTopHbiii cTeHy "JTyu"

12. Ocuunnorpad ofHOKaHaIbHBINI

13. KomriiekT ylabopatopHoro o6oppygoBanusi "OCHOBBI CHUIOBO# 3eKTpoHuKu' OCD1-H-P
(HacTo/IbHOE UCTIOIHEeHYe,PYYHasi BepCusi)

14. HoyT6yk Lenovo IdealPad B5045 (39,62" mm;ITamsate 41°6;ITporjeccop 4sapa,Mo/ie/b
6410;2Kectkuit auck 500I'B)

15. OkpaH Classic Scutum
16. 311971 IIpubop b5-47 /VICTOUHUK MUATAHKMS IOCTOSTHHOTO TOKa/
17. 13213 Hynbunaukatoop P-582

18. 20084 Nz penue 87A-01 "JIyu"
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