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I. HEJH OCBOEHHSA JHCHHITJIMHBI
leanmu ocBoenus aucommanmel sRISIOTCH: npuobpeTenne IHAHKH OCHOBOTIONATAIOUIHX
NPHHUHMNOB ofecneyeHns HaaEKHOCTH cHCTeM WEKTPOCHADIEHHA C NOMOLUBIO COBPEMEHHBIX
CPEJICTE SACKTPOHHON annaparypsi u penefinoit sammuts: (JAP3); thopmuposanme cniocobroCTEl
HCNONB30BATL  TeXHM4eckHe cpeactea DAP3 npu  pemennm  1anay npodeccHoHanbHo
ACATENABHOCTH  MarucTpoB No HanpasaeHuio nojrotoskn 13.04.02 ONeKTpoIHepreTHKa M
WEKTPOTEXHHKA, (POPMHPOBAHHE TOTOBHOCTH K ODOCHOBAHMIO NPHHATBIX  TEXHHYECKHX

PELICHHT C YHETOM IKOHOMHUECKHX M IKOJOIHYECKHX MOCTEICTBHIE HX MPHMEHEHRA.

2. MECTO JIHCHHILIMHBI B CTPYKTYPE OIOI BO

Hucummmmua « Inexrponnas annaparypa u peleiiHas 3aLiHTa AeKTPOIHEPreTHKHPOTHOCHTCH K
ODH3ATENIBHBIM  JIMCIHILTHHAM BAPHATHBHON  4YacT  OCHOBHON  npodiecCHOHATBHOM
obpazosarensuoi nporpammes (OTTOIT) MATHCTPATYPhI 10 HANpaBIeHHIO noarotrorgn 13.04.02
INEKTPOIHEPIETHRA M INEKTPOTEXHWKA. JIHCHMIUIMHA  JOrMYECKH, COJIEPKATENLHO M
METOIMYECKH TECHO CBA3AHA C PAAOM AHcumnank Gakanaspuata no manpapienmio 13.03.02
(mpodmas «InexTpocHabikennes) U AHCHMMIHHAME NEPBOro U BTOporo cemectpos Gazorodi u
BapuatHeHOR  wacted  OIOIT maructparypm Mayuenme 5THX  aucummimu popmupyver
“BXOIHBICY IHAHHA, YMEHHA H FOTOBHOCTH, HeoDXO/MMBIE JUIS H3YYeHHs Kypca «INEKTPOHHAS
ANNapaTypa H peleHHas 3AUMTA IEKTPOIHEPreTHRH». B HACTHOCTH, IHAHMA METONONOrHH
HaykW, ymenns o0o0mare # aHaTMIApoBaTh MHGOPMALMIO O COBPEMEHHBIX npobiemax
MIEKTPOIHEPTETHKH, YMCHUA GOPMYTHPOBATE LIETH HAYSHBLIX HCCIEI0BAHHI H BLIGHpaTH nyTH
HX JOCTHACHHA, FOTOBHOCTH HCHOMB30BATH KOMIIBIOTEPHBIE H MATEMATHYECKHE MOIENH Kak
CPCACTBA  OCBOCHHMA HOBOH [HCUMILUIMHBE CIOCOOHOCTH BBISABANTL (DMIMYECKYIO OCHOBY
(PYHKIHORHPOBAHMS HNEKTPOHHOMN annapaTyps! u penefiHol 3alMTLL, NOHUMATL AKTYATEHOCTE
pellleHHs HAYYHLIX npobiem 8 atoil obnacty,

K wneny mncumnmmn Gasosoit n sapmarusmoii wacteii OI1OT MAruCTpaTyphl, Hanbonee
TECHO  CBASAHHBIX € JHCUMILUIMHOW  «JIeKTPOHHAS annaparypa u penefiHas  sammita
HIEKTPOHEPTETHRHROTHOCATCH «DUAOCOPUs TexHHUeCKHX Haykn, «CoBpeMeHHbie TPoieMsl
ANeKTpodHepreTHiMy,  «KoMmnbioTepubie, cereBble M HHQOPMAUHOHHBIE TEXHOMOFHHMH
«COBpeMEHHBIE TEXHHYCCKHE CPEICTBA nepenasdy AekTpoadeprun». B peaynerare ocsoenns
ITHX HCIHILTHH NPHOOPETRIOTCA IHAHWA OCHOBHEIX TANOB PAIBHTHSA CPEACTB JAMArHOCTHKH
BEICOKOBO/ILTHOrO  0GopynoBanus, QopMupyercs uelocTHoe NpeacTaBieHne o HAYYHBIX

npobiemMax B 31oif 0GMACTH, METOAONOMHH, ciocobax | CpeicTeax Mx pelleHHs,



Aucunnnuna «aexrponnas annaparypa W peneiiHas saummra MEKTPOIHEPrETHKHBHIPACT
BKHYIO pOjlb B MOATOTOBKE MArHCTPAHTOB K npeaycmotpennoit  OIMOIT  mayuno-

HECACA0BATENBCKOH NPAKTHKE H K BBINOIHEHHIO BBITTYCKHOI KBTH(pHKALHOHHON paboThi.

3. KOMIIETEHIIHM OBYYHAIOMET OCSH, ®OPMHPYEMBIE B
PE3YJIBTATE OCBOEHUS JINCLMILIMHBI

B pesyawrare ocsoenne amcumniamms «INEKTPOHHAs annapatypa u peneHHas 3ammMTa

VIEKTPOOHEPreTHKH OOy HAIOMMITCH  I0/KeH  IeMOHCTPHPOBATH CHEYIOUIHE  Pe3YALTATHI

oOpazoBanus:

1) smare meroamt ynpasnenus npoekTaMu  paspabotkn cpencts IAPI(ITK-10);meToanxu
TEXHHKO-3KOHOMHYECKOro obocHopanns npoexton (TTK-1 1); anroputmel nnannposasus u
MPOBENCHHA HCOBITAHMI NEKTPOTEXHHICCKHX W UIEKTPOIHEPrEeTHYECKHX  yCTpoiicTR M
cuetem DAPI(TTK-25); cnocobrl obecneuenus ¢ nomouso cpeacts IAP3 sddexrurnoctn
MPOHIBOMCTBEHHO-TEXHONOTHYECKHX PEAKHMOB paboThl 06heKTOR nexTposHepretukn ([MK-
26)

2) yMeTh OLUCHHBATL PHCK W  oOnpeaensTh Mepbl 1o obecneuendio  GeronaACHOCTH
pa3spabaThiBaeMbIX HOBBIX TeXHONOIHH W cpeacts JAP3 (I1K-3):nposoants noumck no
HCTOYHMKam nareHTHOH HadOpMaHK, onpesensTs NATEHTHYIO YHCTOTY paspabarhiBaeMbIx
obwvexto DAP3, noarorasnmsars NMEPBHUHLIE MATEPHANTHL K NATEHTOBAHHIO H300peTEHMIL,
PETHCTpalH  nporpaMy s 9BM uw Gas  ganmsix (TTK-4):npoBoauts  skcnepruss
MPEATAraeMeIX MPOSKTHO-KOHCTPYKTOPCKHX PELeH il M HOBBIX TEXHOJNOIHYECKHN pelieH i
B chepe DAP3 (T1K-5); ymers thopmyanposats Texuudeckue samamus, paspabaThiBaTh M
HCNONL30OBATL  CPEJCTBA  ABTOMATH3ALHK lpH  NPOSKTHPOBAHHH ¥  TEXHONOIHYECKOd
foaroroske cpeacts DAP3(TTK-6):npumensts Merons anannsa BapHaHTOB, pazpaboTkn u
MOUCKA  KOMIPOMMCCHBIX  pelieHnii  npHMeHeHHs cpencrs  DAPIIK-7);  ymers
IKCNAYaTHPOBATh, NPOBOAHTL MCHBITAHHA M PEMOHT TEXHONOIMHYECKOro obopynosanus
DAPIIK-22);npuMenaTs MeTomsl 1 CPEICTBA ABTOMATHIMPOBAHHLIX CHCTEM YIpaBleHHS
mpu axenayaraunn IAPI(TK-23):npunumars pemenns 8 obnactu DAP3 € YHETOM IHEepro-
H pecypeocOepeswenns (1TK-24);

3) Baagers cnocobmocTamu aelicrroBarh B HECTAHNAPTHLIX CHTYALHAX, BOIHHKAIOUMX TIPH
xennyaraunn IAP3(0OK-2); saaners cnocobuocTaMy & CAMOPAa3BHTHIO, CAMOPCATHIAIINH,
HCHO/IL3OBAHHIO  TBOPYECKOrO MNoTeHuMana B cdepe DAP3(OK-3); cnocobHOCTHIO
(opmynHpoBaTs Henw M zanaun HECICI0BAHNA, BLIABIATL NPHOPHTETH pelieHHs 3ajat,
BRIOHPATE M CO3ABATH KPHTEPHH OUCHKH KOMOoHeHT DAP3(OITK-1):cnocobroctsio

NPHMCHATE COBPEMEHHBLIE METOIRI HCCNCAOBAHMA, OLUEHHRATEL W OpeIcTaBIATh PE3YIBTATH



BhINONHeRHOM paborst (OITK-2):cnocobHocThio Henonb3oBaTs yrayOneHHsle TeopeTHYecKHe
W TIPAKTHHECKHE 3HAHMA, KOTOPhIe HAXOATCH HA NEPEOBOM pyGeke HAYKH W TEXHHKH B
obnactn IAP3 (OI1K-4);cnocobroctsio UIAHHPOBAT, HHTEPIPETHPOBATL H MPEACTABINTE
PE3YILTATEl HAYYHBIX HCcnenosanuii s cepe DAP3 (T1K-1):cnocobrocThio OCYINECTRIAATE
TEXHHKO-IKOHOMHYeckoe obocnosanne npoektop (TTK-11): cnocoBHocThiO K peanusamnn
pasiuHbIX BUAOB yueOHOH paGotsl npu nposeseHun sausTHii B Ipynnax nossimeHus
kBanH(urannn B chepe IAPIITK-21).
4. CTPYKTYPA M COJAEPKAHME JUCIAIJIMHBI
OB1mas Tpy10EMKOCTE MCUMIIHHLI COCTARIAET 6 3A4ETHBIX eaMHHIL 216 Yacos,

B yuebnof paborsl, Brmoqwas
CAMOCTORTEALHYIO paloTy cTyieHToB,
W TPYADEMKOCTE (B Yacax)

:

Paznen ancumnnmmne

Cemectp
Henenwn cemecTpa

Tla6. pab.
Ofsem ywelnoi paborT
meToos (B gacax [ %)
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VENMEBAEMOCTH 1
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TAHATHA
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Lad

Teopernueckne metonm | 4 30
AHATHIA CHIOBOT
WEKTPOHHOMN
annaparypsi
AEKTPOIHEPIETHKH

Teopus u cpeacrea 4 (34| - | - 2 - 30 1/50
npeodpasoBaHus
NEPEMEHHOIO TOKA B
NOCTOAHHbIA
NOCTOAHHOTO B
nepeMeHHbiii

Teopus u cpencrea 4|56 1 |- 1 29
KOMTIEHCAIHH -
HEAKTHBHBIX
COCTABMAIOUINX
MOLUHOCTH

Metoast H cHCTeMBI 4| 7 - - 2 . 30 1/50

YOpaBaeHHA CHI0BOI
WIEKTPOHHOI

annaparypoi
VIEKTPOIHEPIEeTHKH

OcHoBHBIE BHJIBI 4 B - - 1 - 30

penefiHbIX 3aMT
BBICOKOBOIBTHRIX CeTell

ABTOMATHIHpOBAHHOE | 4 | 9 1| - - - 30
yHpasiesne B cHCTeMax
WeKTpocHabKenns

Beero 4 - (i} - 179 4/40 IK3amen




5. OBPA3OBATEJILHBIE TEXHOJIOI'HH

5.1, Jlexkunonnsie 3angtus NPOBOMATCA B ayaAHTOPHAX, 000pYIOBAHHBIX KOMIBIOTEpamM,
HIEKTPOHHEIME MPOEKTOPAMH H HHTEPAKTHBHLIMH [JOCKAMH, 4TO MO3BOASNET COYETATE AKTHBHEIE
H HHTepakTHBHBIE (OpMBI npoBeneHHs sanaTHi.  Yrtenme JeKuHil  conpoBoKaaeTcs
ACMOHCTPAIHEH KOMIBIOTEPHBIX c/1ali08, ofmMM konmuectsom 48 mrr. (Habop cnaiinos
CONCPARHUTCH B WIEKTPOHHOM NPHAOKEHHH K paboveii nporpamme).
5.2. TlpakTHyueckHe 3amaTHs NPOBOISTCH B KOMOLIOTEPHOM knacce. Okono 40% BPEMEHH
MPAKTHUCCKHX  3AHATHH OTBEJCHO HA MHTEPAKTHBHbIE opmur  obyuenns paore ¢
TEXHHYCCKHMH  CPE/ICTBAMM  ABTOMATH3IHPOBAHHOIO AHANHIA M ynpasinenus. Jlum  aroro
HCTOB3YIOTCA KOMIILIOTEPHBIE CHMY ISILMN NPTy TIPeKACHIS ABAPHITHBIX PERHMOB C MOMOIIBIO
cpenctBIAP3 na cneayommx obbexrax VIEKTPOIHEPTETHKH;

® CHI0BOM TpaHcopmarope;

®  BLICOKOBONLTHOM BHIKIIOMATENE:

¢ paspaannke u OITH.

B xone npaxtwuecknx samstuit cryaent HEMONL3YIOT yuebHYl0 KOMMbIOTEpHYIO Gasy
AGHHBIX 1O cpeacTBam IAP3 B cucremax anekrpocHabmkenis.

[Tporpammusie cpeacrsa ais nposeaenus MPaKTHYECKHX 3aHATHH B WHTepakTHBHOI dopme
COICPAATCA B VICKTPOHHOM NPHIOKeHUH K paboveil nporpamme.
5.3. Nporpammmsie CPC/ICTBA JL18 NPOBEACHHS NPAKTHYECKHX IAHATHI B HHTEPaKTHBHON hopme
COACPHATCH B MEKTPOHHOM NpHaokennn K paboueii mporpamme. B xose CAMOCTOATE/ILHBIX
JAHATHH CTYNEHTE! HCNONBIYIOT yuedHyio KOMIBIOTEPHYIO a3y naHHBIX N0 cpejgersam JAP3
CHCTEM  MEKTPOCHAMKEHHS, NPOIPAMMHBIE CPEACTBA U NOJTOTOBKH K NPAKTHYECKHM
SAHATHAM B MHTEPAKTHBHON (opMme. a Takke MATEPHANE! YHeGHO-METOAHYECKOTO KOMILIEKCE

JAHCUHITTHHEL.

6. OLHEHOYHBIE CPEACTBA JUISI IPOMEKY TOYHOI ATTECTALIMHM H
VYHEBHO-METOJAHYECKOE OBECTIEYEHHE CAMOCTOSITEJILHOI
PABOTHI CTYJIEHTORB

6.1.IK3amMenaunonnbie BONPoOCH
I Knacempuxauus komnonent cunosoii WIEKTPOHHKH,
2. BenTunHBIC 91EKTPOHHBIE KOMIOHEHTHI € HEMOTHLIM ynpapieHHem

3. BeHTibHBIE MIEKTPOHHEIC KOMIOHEHTH ¢ OTHEIM ynpasieHHem



4. Meroas ananu3a cHaoBoii aeKTPOHHO# annapaTypbi MEKTPOIHEPreTHKH

5. DuHepreTuuecKkue NoKasaTenn Kauecrsa MEKTPOMATHHTHBIX [IPOLECCOR.

6. DHepreTHuecKHe NOKA3ATENH KAYeCTBA HCMOBIOBAHKA, npeodpazoBaTeNbHbIX
YCTPOHCTB CHAOBOI MIEKTPOHHOMH annaparypel.

7. Meroasi pacuéra IHepreTHHECKHX MoKasaTeeii.

8. Merons pacuéra snepreTHieckHx nokasareiei.

9. Cpeacrsa npeoGpasoBaHus nepemMeHHOro TOKa B HOCTORHHLL

10. Cpeacrsa npeofpasosanus MOCTOAHHOTO TOKA B nepeMeHHbIH

I'l. Hactorusie npeobpazosateny

12. MpeoGpasosarenn noCTOAHHOTO HANPAKEHUS 1 TOKA (KoHBEpTOpEI)

13. IneKTpOHHbIE CPEiCTBA KOMNEHCALMH PeaKTHBHBIX COCTaBR/IAOWINX  MOIHOI
MOLIHOCTH

14. DaeKTPOHHbIE CPEACTBA KOMICHCALIHH MOLHOCTH HCKAXkKe M,

I5. TlpoGneMa  HMeKTPOMArHHTHON  COBMECTHMOCTH VCTPOHCTB  SHEpreTHYecKol
WIEKTPOHHKH

16. lnppepennmancuas  toxosas sammra. OGnacts npuMeHenus. [Ipuuimn
neficraus.

17. Toxossie 3aintnl. Obume noustus. OCHOBHbE TpeboBanns.

18. Dnexrponnsie  pere  Toka. Konerpykuun.  OcHosHbie  napametpsl  #
XapaKTepHCTHKH,

19. Dnekrponnbie pene  Bpemenn. Konerpykumn. Ochosuwie  napamerpsr  n
XAPaKTePHCTHEH,

20. Mospexaenns H HEHOPMa/IbHbIC peKHMbL IEMEHTOR CHCTEM
MMEKTPOCHADKEHHA.

21. Tokosas wanpaBinexnas saumra muami. OGnacts npumeneHnd. [Tpunumn
JeHcTBus.

22. Tokopas manpasaeHHAs  3auMTa MeKTpudeckux  annapatos.  O6nacts
npumenerns. [pwaumn aeiicremns.

23. Undposeie  tepMunansl  peneiinoii  saumrs. OCHOBHEIE napaMeTpsl M
XAPAKTePHCTHKH.

24. Meroznt cornacoBanus tdpoBLIX 1 INEKTPOMEXaHHUSCKHX JAIHT,



6.2. Yuebno-veroanseckoe obecnevenne CAMOCTOATENLHOI paboTsl cTyaenTosn

Vipynuénnniii naan CPC u NOCALTOBATEALHOCTE HIVHAEMBIX TeM

. Teopernueckue METO1hbI AHLTH3A CHIIOBO K TPOHHOR annaparypsi
AeKTpoaHepreTuky (1 - 3 nenenu cemectpa).

2. Teopus u cpencrsa npeodpasoBalis NePeMEHHOro TOKa B nocrosHuwii (4 wHenens
cemecTpa).

3. Teopus wu cpencraa Npeodpa3oBaus MOCTOAHHONO ToKa B nepeMeHusil (5 Henens
cemecTpa).

4. Teopus u cpenctsa KoMmeHcalmn HEAKTHBHBIX COCTARNAIOIINX MOUHOCTH CHIIOBOH
MEKTPOHHOM annapatypsl (6 Hexens cem ecTpa).

3. MeTo/ibl H CHCTeMBI YIpaBieHns cHAOBOI EKTPOHHOM annapartypoii
AMEKTpoaHepreTHkH (7-8 neaenn cemectpa),

6. OcHOBHBIC BHABI peseliHbix 3ammT BRICOKOBOJIBTHEIX ceTeil (9 -10 Henean cemectpa).

7. ApToMaTHIHpOBaHHOE YUpPaBIcHHE B cHCTeMax wiekTpocHabxenns (11 -12 wenenn
ceMecTpa).

Teers pan CPC
TECT Nel

Kakue a1ekTponible KOMNOHEHTH HaILIBAIOTCS BEHTHASAMM T
¢ Obnanaomme oanoctoponneii NPOBOAMMOCTRIO H HelHHelHoi BAX
* Perynupyiomme nasiesie B MEKTPHUECKHX COTSX

*  Hmeromme BunTosyio nepenayy MERIY MEKTPOIaMH

Kaxue Bentiam otnocsres k HHCTY Heynpasisemsix 7
* lllaposnie
o Jlnojam

* Tupucropwm

Kaxue BenTHIN HAIBIBAIOTCH BEHTHAAMH C HENONMHBIM ynpasneHnem?
®  Tpausucrops
¢ Cambie Manienbkue

* OanoonepaumonHkle THPHCTOPKI

Kakue senminm nassisaores BenTasMm ¢ noaHmm yhpaniennem?



*  Oanoonepaunonunie THPHCTOPBI

* IGBT- rpansucropm
o Jlnoam

Kaxoii u3 cnocoGos ynpasnenns tu PHCTOpaMK Hanbojiee YacTo HCNONBIVeTCH B yerpoiicrpax
CHAOBOH eKTPOHHKH?

e Hmnyascusii

* [lorenuuansubiii

*  Yacroruwii

Kakue npa yenosus nano semonunts ais OTIHPAHKHA THpHCTOpa?
¢ [lopars npamoe nanpsxenne u HArpeTh
* llonars oBparnoe Hanpsmxenue u HMITYILC TOKA HA YIPaBAAIOUMIT MIEKTPO]L

¢ [losars npamoe nanpsxenne n HMITYJIbC TOKA HA YNPaBASIOWMH 31eKTpos

B kakux yerpoiictsax nanGonee uacro n PHMEHAIOTCH THPHCTOPEIT

* B TpaHcopmaropax
® B YUPABIAEMBIX BRINPAMHTENNX

* B peayKTOpax

HYro nyxkuo caenars, 9Tobst 3aKpbITS OAHOONIEPALHOHHLIR THPHCTOPT
*  Mamenuts nonsprocTs Hanpskenus MERUTY aHONIOM H KaTO0M
®  CHHINTH HANPRKEHHE 10 5 BOALT

* Tloaate uMnynse ToKa Ha yHPaBARIOWMI MEKTPOL

Hro takoe GTO-tupucToph?
* Ycrapesinie THPHCTOPKI
* TupHcTOpH ¢ NONHEIM yRpaBieHnem

o  Cambie MOUIHBIE THPHCTOPAI

TECT Ne2

Kaxoe 3nauenme srixonnoro nanpsixenns BBINPAMHTENA HAILIBACTCH CPEAHEBLINPAMICHHEIM?



o  MakcumankHoe
e Henocrarouno sempsmiennoe

e Cpenmnee 3a nepuos

Kakoso cootnowenne mexay aeiicteyiommm suatensem nanpsmkenus (Uy) Ha Bxoae
OAHOMONYNIEPHOHOIO BEINIPAMHTEIA H CPEJAHEBLITPAMICHHEIM 3HadeHneM Hanpsaaxenns (Ug)

HAa ero BrIxoae?

- Ud=ﬂ.gU X
o  Ug=0.45U4
« Ul 1 TUm

Kakoso cootHomenne Mesay neficteyioumnm snadernes nanpskenns (U ) Ha sxone

TPEX(PAIHOrO MOCTOBOTO BEIPAMHUTENA W CPEIHEBLITIPAMACHHEIM IHAYCHHEM Hanpaxenna (Ly)

Ha ero seixoje?
o Ug=2,34U,,
o  Ug=045U;,
o« Us=1,1TUx

Kakosa sactora ny/scatnii BHIXOAHOrO HANPSKEHUA TPEXDAIHOrO HYNEBOTO BRITIPAMITENS?
e 300Tu
o 1000y
e 150Tu

Kakosa wactora nysiscaumii BEIXOIHOTO HANPSKEHHUA TPEXPAIHOro MOCTOBOIO BLINPAMHTENS?
e 300TIy
e 1000
e 150Tu

Jing "ero npeanasHaueHbl CriaxnBalonine GUILTPL! BLNPAMITENEH?
e Jlns croamusanus HeposHocteii BAX
o Jlns yMeHbUICHHS MTYABCALMIT BEIXOLHOIO HANPAKEHHS

o Jlns yMeHBIUICHHS CKAYKOR BXOHOTO HANPAXKEHUSA

Hro nasbibaetca koadpuumentom craaxusanns Gunsrpa?



* Crenexs yMEHBUICHHS CKIAA0K (PHALTPA
*  Otnowenne Ko3PPUUHSHTOR NyIbCALHI BLIXOAHOTO HANPSIKEHHSA BBITIPAMHTENA Dea
thunsTpa 1 ¢ dpuasTpom

e  OrHOWEHHE HACTOT BXOAHOIO H BHIXOJAHOTO HanpaaeHwii

Kakoso Hasnauenne unsepropos nanpsxenns?
* [IpeoGpasoBuiBaTh NOCTOAHHOE HANPAKEHHE B NIEPEMEHHOE
e  Husepruposars noasipHOCTE NOCTOAHHOTO HAlPAKECHHUS

* Husepruposars dasy nepemMenoro Hanpsxenns

Kaxoso nasnauenne konsepropos nanpsuenis?
* [llpeobpasoseiBars NOCTOSHHOE HANPRKEHHE B TEPeMeHHOE
*  HHBepTHpOBATE MOAAPHOCTE NOCTOSHHOIO HANIPAKCHHNA

* IlpeobpasosuiBarh NOCTONHHOE HANIPSKEHNE B NOCTOSHHOE APYTONO SHAYCHHA

Kpome aBTOHOMHBIX KaKie el HHBEPTOPL NPHMEHSIOTCH B anekTpoanepreruxe’
¢ Cysepenusbie
¢ Benomeie cersio

s  Boaavinaeie

HTo Ha3BIBAETCH YIIOM yIpaBneHus 0AHOPAIHBIX THPHCTOPHBIX BHINPAMMTEEi?
* V1o Mekay MeKTpolaMH THpPHCTOpa
o Vrod, OnpeAensioni MOMEHT MOAaH HMITYIBCA HA YIIPABIAIOWIH AMEKTPOA
THPHCTOpA

e Yroa dazosoro cBHra BXOAHOIO HANPSKEHHA OTHOCHTENBHO BRIXOAHOTO

Kakoso cootnomenne MEHULY YIIaMu ynpasicHns (y) u onepexenus (0) THpHCTOPHBIX

npeobpasosareneil?

e 0=180-v
o 0=90-y
o 0=180+y

B uliM 3akmouaeTcs BpeHOe BAHAHHE BEHTHABHBIX npeobpasosareneil HA MHTAIOWIYIO CCTh?

e CHumaoT kKoDOHIHEHT MOLIHOCTH



*  VXymuawoT sHelHui Bua

*  Veeamunsaor sacrory

Kakue Mepsi npeanpunnumaiotes ans cHukenns BPEAHOTO BIHAHAA BEHTH/ILHBIX
npeobpazosareneii Ha NHTAIOWIYIO ceTh?

*  Ycranasaneaores BY-sarpamrenn

*  VCTAHARTHBAIOTCH KOMIIECATOPH PEaKTHBHOM MOIHOCTH H (prisTps

¢ VYeranapnupalores GMALTPLI M HACOCK!

Kaxossl rnasnsie dyskunm yerpoiicrs YOPAaRICHHA BEHTHIbHBIMK Npeobpazosarensmu?
Onpenensior MoMenT nogayn 1 hopMupyioT YIIPABASIOIME HMITYIBCHI
HaMensI0T nonsprOCTs Ranpskenns Ha THPHCTOPax

Ynpasnsior nogaveil oxnakaaomei KuakoeTy

TECT Ne3
[lpn KakuX 3HAYCHHAX CYMMAPHOTO EMKOCTHOIO TOKA B COOTBETCTRI ¢ [TTI3CC nonyckaercs
paboTa ceth 6 kB B pesume ¢ w3oauposannoii HeliTpansio?

e e Bonee 30 A;

*  He MeHee | KA;

* B He Donee 10 MA.

Hro npeacrasaser coboil ayroracsmmii peaxrop?
®  KATYWIKY HA (PEPPOMATHHTHOM CEpAeYHHKE:
®  YCTAHOBKY ana oborauieHus ypana;

*  MIEMCHT KOHCTPYKLHH BhICOKOBOIBTHOIO BBRIKJTHOYATENA.

Kak sxmouaerca ayroracsumii peakrop?
¢ ABTOMATHYECKH B Ayroracsauie xamepe;
*  MeRy HeliTpansio TpancdopMaropa u «Iemndiin:

*  [OCNeNOBATeNLHO ¢ KabensHol nuuneii,

llpu  kaxom pewume wmeittpann ans  sessnenns 033 HIMEPAIOTCH  TOKH  Hynesoil
nocaeaoBaTebHOCTH?

¢ [PH 3a3EMICHHH HEHTPATH Yepes pe3ncTop;



* [PH HIOJAHPOBAHHON HeHTpanu;

* (PR KOMNEHCHPOBaHHOM HeiiTpany,

[Mpu kakom pewnme meittpanu wns swssnenns 033 HCIOIB3YIOTCH BBICLIHE FAPMOHMKH TOKA
KOPOTKOrO 3aMbIKaHuA?

¢ [pH MIyNO3aseMAEHHOHHeHTpanm;

® [pH HIOAHPOBAHHOMN HeliTpann;

® NpH KOMICHCHPOBAHHOI HeATpany.

Kakoso HasHaueHwe sTOpHuHON 0OMOTKH Tpancdopmaropa HanpsKeHHs, coeauHEHHON no
CXeME WOTKPBITHIH TPeYribHHEY?

®  BBIIOJHAET PO/ib (PHABTPA HANPAKEHHA HYIEBOH NOCNENOBATENLHOCTH:

¢ CAYKHT 18 NOIKTIONCHHS CHETIHKOB HICKTPOIHEPTHI;

¢ HCNOABIYETCH JUIA THTAHHA noTpeSHTeneil coBCTBERNBIX HY®)L.

B kakux ceTax npuMeHSIOTCH AMCTAHIHONHEIE 31 TE
® B PAIHATBHBIX CETHX:
® B KOJBLUEBLIX CETSX C OHHM HCTOMHHKOM:

® B KONBLEBRIX CETAX C HECKOILKHMH HCTOMHMKAMH.

Jns wero npeanasnavens pene conporusieHns?
* U H3MEPCHHA CONPOTHRICHHS 3a3eMICHHUA,
® UM paboThl B COCTABE AHCTAHUHOHHBLIX JALUAT:

®  ANA HIMEPEHHA COMPOTHBICHHN HIONALMH KabeIbHBIX THHHI,

HT0 NEKHT B OCHOBE NPUHIMNG AeficTBUA A dhepeHLHATLHBIX TOKOBBIX 3aimmT?
¢ ONpeaeieHHE NPOH3BOAHOMN N0 BPEMEHN TOKA K.3.;
® CpaBHCHHE TOKOB B HAYAIE W KOHLIE JTHHMK,

e mdepenunansoe HeMHCTeHNE,

Kakoso wasnauenme cornacywiero Tpancopmatopa 8 andpepeHIRANBHLIX  3AIHTAX ©
CHIHATTEHEIM KaDenem?
& NS ANEKTPHYECKOTO NMUTAHMA 3AlIHTEL,

® nd obecnedeHs HYKHOIO pesnma paboTel TpaHcopMaTopa ToKa;



* JUIA 3AIHTE] OT HMITYIBCHBIX NepeHANnpaKeH i,

B kakom wactotnom amanaszone nepejaéres curaan BY sapr?
®  COTHM repu;
* necatkM ki

& fecaTkn Ml

Jlns 9ero eny®aT BLICOKOYACTOTHbIE 3arpaanTenn’
® NS 3AUMTHL TEPPHTOPHH NOACTAHUMA OT HECAHKLIHOHHPOBAHHOTO
Inojiei;
® UL 3ALMTEL OT HMITYIBCHBIX NePeHANPAAEHHI;

® LR OFpAHHYEHHA 30HBI PACNIPOCTPAHEeHNA cHriata BY AULHT.

B kakom pexcime paGoTaioT BLICOKOMACTOTHEC arpaauTenn?
® [pH PEIOHAHCE TOKOB;
® [PH pe30HAHCE HANPIKEHHII:
® B COITAcOBAHHOM PEKHME,

Jnn wero cnymar gpunsrpu npHCcoeMHeHHa?

® ia obecnevenus CRA3ZH CHAOBLIX 1 HIMEPHTE/ILHLIX TpaHcdopmaTopos;

* s nepefayun curvana BY samur:

NPOHHKHOBEHHS

* AnS BRIGOPA BHICIIMX FAPMOHMYECKHX COCTABISIOMMY TOKA NPOMBILITEHHON YaCTOTEL

6.3. Tematuxa pedeparos

l. Dmuepretuvieckue noxasarenn kavectna VICKTPOMArHHTHBIX POLECCOR.

2. DHepreTHueckHe NOKA3ATENN KAYECTBA HCTIONbIOBAHHS. rnpeodpazoBatenbHhx

YCTPOHCTB CHAOBOI WIEKTPOHHOI annaparypsi.
MeTo/h pactéTa 3uepreTHYECKHX NOKazaTeNeil.

4. Ilpobnema ane KTPOMArHHTHON COBMECTHMOCTH YCTPOIiCTE IHEPreTHHECKOT

WVIEKTPOHHKH .
Paunonanenoe npumenenne cocrasnnix BRINPAMATENEH,

Peryanposounoii xapaxrepucrikoii BBITIPAMHTEE,

BeHTHALHEBIE 2IEKTPONIBIE KOMIOHEHTE ¢ NONHBIM YIpasieHHeM

5.

6.

7. BeHTHiIbHBIC 2MEKTPOHHEIC KOMITOHEHTEI ¢ HENOMHBIM YOpaBneHHem
8.

9.

IGBT- tpansncropsi.
10. GTO-Tupuerops:.



11. GCT-tupucrop

12. DuepreTnyeckne nokasarenu kauecrsa MMEKTPOMATHHTHBIX [POLECCOR,

13. DnepreTuueckne nokalatenn kavecTsa HCNIOAB3OBAHKA. NPeolpaloBaATEILHBIX
YCTPOkcTs cHa0Boil anexTponnoil anmnaparypsl,

14. Metonn pacuéra smepretuseckmx nokasarenei.

I5. Metoas pacatra smepreruuecimnx noKazarene.

16. Dnekrponnsie cpencTsa KoMnencamuy PEAKTHBHBIX COCTABAAIOMMX MOIHOMN
MOUIHOCTH

17. Dnexrponsinie cpenctsa KoMneHcammn MOLUHOCTH HCKAMKEHHI,

18. Ipobaema anekTpOMArHHTHOMN COBMECTHMOCTH YCTpOiicTB HepreTuieckoi
WIEKTPOHHKH

19. Mospexncaenns  w HCHOPMAIEHBIE  PeXHMBI  IMEMEHTOB  CHCTEM
MNEKTpocHADHEHIA,

20. ToxkoBas wHanpaBieHHas SammTa  JTHHMIL OGnacte  npumenenns. [Ipununn
aedcreng.

21. Lindpossie Tepmunans peneiinoii 3aummra,

22. PaunoHansnoe npuMeHeHne cocTaBmblx BRINPAMHTENCH,

23. BenTuibHbIe NpeotpasosaTenn THrOBLIX MOACTAHIMI,

24. ToxoBbie 3AMHTE! TAFOBBIX ceTeli EKTPOTPAHCIIOPTA,

7.YUYEBHO-METO/IMMEKCOE M HHP®POPMAIIMOHHOE OBECIEYEHHE
JAHCHHTLIHHBI
7.1. Ocnosuas nureparypa
3unosves I'.C. Cuiopas anexrtponnka. Vuebuux HITY. Hosocubupek: Mam-so HI'TY.
2012. 547 c.*
. Hlaxuun B.A. Dnexrpocnabienne TexHuseckx 00BEKTOB, 31aHKi H coOpyxeHHil,
Baagumup: Axpanwm, 2014, 96 c. ISBN 978-5-93767-073-1.*
. llaxumn B.A. Peneiinas sammra n ABTOMATHIAUMA CHCTEM MeKkTpocHabienns. Meron.
yKasauus k naboparopusv paboram. Bragnmup: Msa-so Bal'y, 2016. 41 c.®
. Peneiinas sammra u asromarnka VIEKTPOIHEPreTHYeCKHX cHeTeM [DaexTponnsii pecype] :
yueb. nocoGue / 0. A. Epmos, O. I1. Xanewnna. A. B, Manees u ap. - Kpacnospek: Cub.
2012. - 68 c. - ISBN 978-5-7638-2555-8.*



7.2 Jlononunrensuas AMTEpaTYpa

l. Adounn B.W., Konecrnk I'.I1.. [llaxsms B.A.* TNoaynposommnxossie nementsi yCTpoiicTs
CHIOBOH M mHpopMaHOHHOi VICKTPOHHKH. YuebHoe nocobue. Bnagnmup: Han-so
Bal'¥.2012. 126 ¢.*

2. Cunosas  anextpommka:  CHiaosbe NOAYNPOBOAHAHKOBBE  npeobGpasosatenn  nua
VIEKTpOnpHBOAR K neKTpocHabienms: Yu.noc. / Onnimenko I'B., Cocuun O.M. - M.: HHI|
HH®PA-M, 2015, - 122 ¢.: ISBN 978-5-16-011120-9 .*

3. Amunpeen B.A. Peneiinas sammra u ABTOMATHKA CHCTeM anexTpocHabkenus. — M.: Bricu,
mk., 2012, 639 c.*

7.3. llepuomueckue wananms
L. Hypuan «Inexrpos®. naexe ISSN1995-5685.

*Knuew u wcypuans uz honoa 6ubnuomenu Bal'Y

TA.Ilporpammuoe obecneuenne i Hureprer-pecypen

I. Dnexrponnoe cpescrso ODYHEHHS 110 AMCUHIUTHHE «CpencTsa M METO/IB! AHAHOCTHKH
BBICOKOBONBTHOrO 0BopynoBanusa» |/ Komnnekt uz 52 cnaiinos. Cocrasurens B.A.
[axuun. Axr Breapenns WIEKTPOHHOIO cpeacTsa o0yvenns ot 2.12.2014 . — Bramamup:
Bal'y.

2. Mukponpoueccopusie YCTpolicTBa  ynpaslenns  cpejcTsamy AHAFHOCTHYECKO
MekTponnkn. HTL «Pamnye-Asromarnkay / Komnuiorepuas npesenrauns, — 3enenorpan;
HTIY «Pannyc-Asromarukas 2015 r.

3. Meronuyeckne ykasammus K PARTHUCCKHM 3aHATHAM N0 AMCUMIUIMHE «DIeKTPOHHAS
afifiapatypa u peneiiHas 3ammTa 1eKTPOIHEPreTHRMY. INEKTPOHHOE CPEACTRO o0yueHus
/coctasurens B.A. Illaxumn. Axr BHEApCHHA IEKTPOHHOrO cpenctea obyyeHus or
28.10.2014 r. - Baagumup: Bal'y..

4. InextponHoe cpeacTso ofyueHHs MO AMCHHILTHHE «IAP3y / Komnaexr us 75 caaiinon/
Cocrasurens B.A. [llaxunn, Axr BHCAPEHHA SNEKTPOHHOIO cpeacTsa obydYeHus or
22.12.2013 r. - Brnagumup: Bal'Vv..

3. Mukponpueccopusie yerpoiicrsa peiciinol 3ammThi u o astomathkm HTI] wPammyc-
ABTomaTHkan / Komneiorepras npesenrauns, — 3enenorpan: HT1] «Pannyc-ArroMaTikay,

6. Yerpanenne apapuiinbix PEAHMOB Ha  ODBEKTAX MNEKTPOIHEPIrETHKH ¢ MOMOMUIBIO CPENCTR
P3A / Komnsiotepusie cumynsumnn. Cocrasurens B.A. axumn. — Bnagumup: Bal'y.
2013 r.

7. www.rza.ru



8. www.rza.ru/catalog
9. www.zelenograd.ru

10, www.cheaz.ru

8. MATEPHAJIBHO-TEXHHYECKOE OBECTIEYEH WS AHCHHILIHHBI

Jexwnn  wntatores ® AYAHTOpHAX  Kaeapst I1IH, obopynosanmbix WIEKTPOHHBIMH
fpockTopamu (aya. 520-3; 522-3), ¢ ucnonbIOBAHMEM KOMILIEKTa caaiiios (DaexTponnoe
cpeacTso  ofyueHus no AHCUHNIMNE«DNCKTPOHHAA  annapatypa W peneiias  3ammTa
JieKTposnepreTurny [ Kommnext u3 75 cnaiinos. Cocrasurens B.A. [axuun. — Braguwnp;
Bal'V). Bonee 80 % mpemenn NPAKTHHECKHX 3AHATHH OTBEACHO HA WHTEPAKTHBHBIC hopMui
obyuenns pabote ¢ TeXHHUECKHMHU CPEACTBAMM ABTOMATHIHPOBAHHOIO AHATH3A W YIIpAR/ISHHA.
Jns aroro uenonwaviores ROMIIBIOTEPHBIC CHMYAAUHH TIPEAYNPERICHHS ABAPHIHBIX PEKHMOB C
nomMouso cpencras JAP3 B cunosom TpancOPMATOPE, B BHICOKOBOILTHOM BRIKJIIOYATENE, B
paspaanke w OIH.B xome npaxruueckux sanstuii CTYACHTB  HCMONL3IYIOT YyuebHylo
KOMIBIOTEPHYIO 0a3y AaHHBIX 110 cpejcTRaM ABTOMATHIMPOBAHHOTO AHANIM3A M YOPARINCHHS B

CHCTEMAX 3ICKTpOCHAbKenHA.

Pabouas nporpamma aucumnanme coctapnena s COOTBETCTBHH ¢ TpeGopanuamu OI'OC BO

no Hanpasneanio 13.04.02 Jnexrpooneprerika u WEKTPOTEXHHKA.

Pabouyio nporpammy coctasun
npodeccop kad. I, a.1.u. M B.A. Ilaxuun
Penensent

3aB. CEKTOPOM WIEKTPOIHEPreTHKH
000 «BIT «MATHU Ty, k1.1, ﬁ:#_‘) B.H. ®uimnon

[Mporpamma pacemorpena u oobpena na saceannu kaenps ITIn

Iporokon Ne 6 o1 12 despans 2015 roaa /Z
Jaseayoumii kadenpoii {j%: C.A. COurnen

|

PaBouas nporpamma pacemorpena u 000peHa Ha 3aceaHni YieOHO-METOIHYECKON KOMUCCHH

Hanpasienns 13.04.02 Inexrposnepreruka u WIEKTPOTEXHHKA

IMporokon Ne 6 ot 12 espans 2015rona
lMpeacenarens komuccnn M ___ C.A. Conrnes

L




JIMCT NEPEYTBEPK/IEHUS
PABOYEM ITPOTPAMMBbI JINCLHUTIJIMHBI

Pabouas nporpamma o100pena Ha L /Eg /7 yueOHBbIi roj
[Iporokon 3acenanus kadeapbt N / or L3¢ 4 /#rona
3apeayromuii kadeapoi /;4 L0 _LALL/ /5/ A7

d

PaGouast mporpamma 0100pena Ha AL /-~ // 4" yuebuiii rox

[Iporokon 3acenanus kadeapobr No / or 27 LY. HAona
7, - 5 ) b/ = 7
3aseyiomuii kadeapoii AP LRAA FH /7

’/

PaGouas nporpamma 0100pena Ha A { -/9,/{/[ yueOHbIit roj1

[potokon sacenanus kaeapui No 7 ot L4 L%/ 5 om

3ase/tytomuii kadeapoii Hor e - / N2 Lo LN ‘/7// //
77 77 74

PabGouas nporpamma o/100peHa Ha yueOHbIi roj

IIporokon 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoii

PaGouas nporpamma oa00peHa Ha yueOHblii roj

[Tporokosn 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoi

Pabouast nporpamma 0100pena na yueOHblH rojt

[Iporokon 3acenanust kadeapsr No or roja

3aseaytoumid kadeapoit

PabGoyas nporpamma o,100peHa Ha yueOHbIi 1o

[Tporokosn 3acenanus kapeapbr N or roaa

3aseyroumii kadeapoit

Pabouas nporpamma oj100pena Ha yueOHbI# roj1

[Iporokon 3acenanus kadeapbr No or roja

3aseaytouuii Kapepoii




Mutitnereperso oopusosanmns 1 naykn Poceniickoi Weaepainn
Delepaannoe rocy PCTBENNOC HIOEKECTHOE 0DPATORATEILHOC VPR TCHIe
BhICIIET 0 ofpatosannm
ABAAIMMHPCRII TOCY JapCTBEHHBIT VIHBEPCHTET
asern Adescanspa | prropoesiua o Hikoaas [ puropsesnas Croaerosuixs

MHCTHIVT apXitekTypet, CIPORTEALC TR B JHEPICTHEN
Kaeapa yesiporexumkn o vieKTposHepreTuimu

VTBEPIKIALD
Jggeavioumii kadepoit

C.ACOurnen

" g("‘!", UACHS 2006

CIHOBH b
peieHne Kadwe i

o ‘?4 MM—/ R

DOHT OHEHOYNBIN CPELCTRH
AJA TERY HIETO KOHTPrPOJIH 1 HPOMEARY TOMI IOH ATTECTAIINN
TPy TEHIH YYEBHOM I CTUHTL T

CMICKTPONNAS ANBAPATY PA H PEACTIAN JAHTA VICKTPOIHCPICTHKN»

Hanpasienne noaroroskn: 13,04.02 Herrpoosepre ik it ek poTexHiKa
Hpodmas/mporpasya noaroroskn: OnruMusanss VICKTPOIHePreTHuccRns cereil

YpoBeus BICHIEr0 0DPIIORANIA: MATHCTPATY pa

Boaaimsng, 2006



HACTHOPME @OHIA OHEHOMHLIX CPEJACTR

Dot ouenovrsix  cpeacrs  (POC)  aam TERVUICTD  KOHTPOAR  VCHCBACMOCTH N
HPOMERYTOMHON ATTECTALMK 1O JIHCIIILINHE « DASKTPORNAR ANIapaTvpa 1 peaeiinas sanmra
MekTpoasepreTuri (JAPI e paspadortan B cootsercTrmn ¢ paboveil porpaMMoil, Bxoamedi s
OHOIT nanpasaenns noaroroskn 13.04.02 Mextposreprerika u wekTporexaika. [podmm,
HOATOTOBKH, VIEK TPOCHADREHHL.

N Kan | Hanmenonan
L s
- KO POsImpy s He
n KOHTPOAHpYeMbie pasaes) (TeMul) HCImimmmm S eSS " ;
n | ROMUETENUHN (HIH | OLICHOMHOTO
. | ee HacTH) epeacrea
| ] | Bueaenne s kype OK-5.6.7
2 I OcHOBHBIC OBSTHA H TR R R AL NN B TR T R R AT ER L Tecth
AMAPHDCTHRY BRICOKOBOILITHT ul.'mp\._ OB IS . N
| i ' OK-7. IK-1.5
I (JIRLY)
|
5 1 |
I3 I paiiimoninge epeicraa o metoaw SO, B lect |
= . ITK-2. 5.6.7 '
TPEON KIS CHATHS PADOYCT O IUTIPHACHIA |
| {
4 | Cpeacrsa n seroas JABO noa padouus -y Tecr,
=ba 25
j HAPRIECHHEM
& " 1 T oy
3 Cpeactsa MOHHTOPHHTE BLICOKOBOALTHONO | FK-2.5.6.7 lectiv
: O0OPY TOBAH I
§ ICKTPOY MOBAS HHTPOAMATHOCTHIR MNK-2.5.6,7 lTecTm
|
| . NEPCHCKTHEHOC HanpasacHne pasunons JIBO

Kosiiekt ouenounx CPEICTE DO JTHCHMIUTHEE  @OICKTPOHHIN annaparypa u penciivas
HELEHTR DACKTPOBHEPreTHRIY TIPEAHATHANCH U8 aTTecTanmny o0y IOmIMACA Hil COOTBETCTBHE HX
NEPEOHIILHBIN JOCTHARCHHI MOYANHENM  TPCOOBEHIAM 00P@IOBITEALHON TPOrpaMMEL B TOM
HHCae  padoueit nporpaMsel AMCHHILTH R WINICKTPOHNAR  BNNAPATYPA W PeACiiMan TN
MIERTPOOHEPTETHRHY LN OUCHUBIHHA PCIVARTATOR ODYMCHNA: 3HAHWIE. yMennil. saazenuii
YPOBHA TPHOGPETEHHBIX KOMICTEHUNITL

Kovmaest onenosmnix epeters no amewmn e « AP gronouaes:

I Ouenonnme epeacTse i NPOBSACHHN TEKYIIETO KONTPOIS VCMEBACMOCTH;
TECTR KAK CHETEMA  CTAHIAPTHAMPOBIHNLX SHAHKI. NO3BOASIOWAS  IPOBECTH
HNPOLCAYPY HIMEPCHHA YPORHA SHAHHH 0 yMeHHil 00y oM cn;
- KOHTPOJBHBIC BONPOCE! T8 MUATE KYPeoskx pabor.

2. Ouenounnie cpeacrsa aaa NPOBSICHUA  (POMCKYTOMHOR  arTectaunn B (opme
MRIAMEH:

KOHTPOMLHLIE ROMPOCH L8 TPOHCICH A IRAMEHIL



Hepewenn komnerenumii, opyupyesuix & nposecee WAV CHBS TCHIIL I

CNERTPORIEH AUNAPATY P 1 PEICTnas s a VICKTPOTHEPTCTHKNS 0PI 0CBOCHIN

ODPOBATEALHOI TPOIPAMMEL 110 HATPARACHING toaroToskn 13.04.02
DIERTPOMHEPICTHRA B OLICKTPOTEXHIKR

Crocofuocmn opayTuposams uean i waoawn uec1eoosanis, auneinms HPROPUMCIG et et

sadun, aurdupants u cozousams Kpumepun ouensu (OHK-1)

| Sname | Nuwemn Hoaadenm
- METOUMRH (popuymposanng ARABANTL EOH W0 M < HABLERAMH WADHPATE W
I W ORLAaY HeCIe A0Bann, [ MCCICIOBRHNA, PHOPHTET I COLBIHATL KPHTEPHI OUEHKN
BLIHRICHHA NPHOPITETOR | el L pemenmnii g cdepe AP

PEICHER Sy, HI.II_'H.Il_!I.'J. L]

| CHOCOBIOCIIL. RPUMENAMb COBPENCHIBIE MEMOOM UCCACODEANIN, DUENTGAMD 1 npedCman i

LULLEIHAR KpHTEpUHen WLIEHEN | |

| e annnamn oo anennoi padome ( OHK-2)

| Fnarmen Yo | Boaaoenn
- epeavtea JAPY, koTopie OUEHIBATL COOTBETCTRHE | - HARBIEAMK IPHMEHEHNY
| HAXGIHTER Ha nepeaosom pyheke | cpeactn DAPT  nepenosuim | TEOPETHHECKHN AIOA0GEHII i
HAVEN I TEXHHKH JOCTHICHHUAM HOVEN 1 npaKtuke
| TexmmMKn l

|
Frictertn Yoarenn, ‘ Raadenn
METIIM TCOPETHHECKHA 1 OHEHMEETL W OPEACTIRNATE | ~HABRIKAMI IPHMEHEH NN
IRCHEPHMEHTILEX PEWIILTITRE Bl e ol FEXHMHYECKIN CPRacTs LI

neeaenomein B cipepe IAP3 b HPOBEIEHHA HCCACABRANHE 1
NPCACTARIEHIS PEVILTATOB
| | B TIOSTHEH RO PatoT b
| !

CHocofnocms ueno s osmmes ye i wemine meopemuseckue i HPAKIMUNECKIE (anun, Komopwe
MANQOUICH it MEPEAGGON  PYOCHCE  NAVKE 1 IEXIIKN 6 001dCmi npofiecc o, i

ehesrne rwiiecnti (CHIR-4)

Cnacodnocm iedcmsosminG  « Hl."{’ﬂﬂﬂ'i'l‘]'ﬂjlﬂﬂ-lbl.‘\‘ CHIPANRANX, WECTEE e e imc s e o ik !'ﬂ'l

npvesnroie petietias (OK-2)

! Suvaarnn | M Bawoemn
ALITOPHTMERL TSRS T § = PHHAMATE PEIICHNE B = AR KAME SRCTLV T
HECTABPTHEIS CHTY 1IN cihepe AP, ocomman DAPI B mecTanaaprHmx
npsetenns TIAPS CTEMEHL OIS TREHHOCTH 1A | cHryamaN

X TR ACaC TR

fEIR-1)

Sriannh Nowernen Boaadens

[ TR TR H METOUMKH | - HCHOULIORATE HETOMHHKNW - HUBBIKAMA  H NPHEMAaMI
CHMOPEIRHTIHY,  camopeaisainn. | widopsanni 8 cipepe JAPT | camopasantis,

| HCTIOARIOBAHNR TBOPUECKOID | LI CAMOPEIRNTHA, CHOMOPLITNHILINA,
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Plokasare i, Kpnvepion i ik u onemmsanins Kovne renmil reRyimer o Ko LT sHANIE o
yuehnoi anennmanne «CM s

Teryvuinit komTposn srmni, coraneno sl loaomenmo o pellTmirosoil cHeteme KOMILICKEHOT
ouekkn manit cryaenroe B Bal Vo (aaoce Tonomenne) B pasiax sosvenns apcummmnn « JAP3,
TPEANOIRNIET TECTHPOBAHNE

Hllll TEPISN GIeHKH TECTHPOBAHRIN CIVICHTOR

Cenksn BENOANEnns 1eCTon Kpurepuii onenkn
.5 duia [ HEpacan sy auaOpaia i saipueiin omsenta (i cveae asprimn, o
R L T TR T T (TR PRI,
i | i n L A S S CHTSETR ERRSE TR (6 & 0V LA EIBEIIRED, 0 TN C R

Peramsent nposeenius Meponpinsing i oucnmsnm

No B padors Hpoaomkn e isHoc T,
I ITpeaen ATHTEALHOCTH TECTHPDRAHW J_JHI--HII S
2 Buecenne Henpamaerni J00S ML

Hrora (B pacaere va recr) A0 43 mun,

OUEHOYMHLIE CPEJICTBEA
JUISE TERKYHLETO KOITPOUES SHATTHE 11O YYERBHON JINCHIHILTMHE
@ AP 3

Fecru & peinmnne-konpo.no Nel

I Kaacemuranns  MCTOM0B  dHaIn3a  CHAOBON  VICKTPOHION  anuaparyphl

VICKTPOOHEPTCTIIKH

J__J

Hepeuncan e MepreTHueckne NOKNIanein Kauecrna WICKTPOMATHHTHRIX
Mpaoeccon.

3. ”1..‘|‘|L”'1I|tt‘.ll-i'rl.* AHEPrCTHUMECKHS NORKATATCIN KUHOC TR HCNOBIOBAHHH.
HPCOOPIBOBATEILHLX NCTPOICTE CHAOROT VICKTPOHHOR annaparyphl.

4. Tlepeunennre OCHOBHBIE METO T PAcHETa SHEPTeTHHECKHN NoKasaTeiel.



fr. Kakne MeKTPOHHBIC KOMIOHCH T HATHBAKTCH BEHTHAAMK
O0aa1momme OAHOCTOPOHHER HPOROIMMOCTRIO W Herieiinoi BAX
Pervanpyiomme JapieHHe 8 VICKTPHYICCKIY CeTRN

HMemnune BHHTOBYIO NEPCAAMyY MEHLY VICKTPOIaMH

7. Kakse BeHTHAN OTHOCATCH K HHCAY HEYIpaBaIseMuix !
Lapossie
Jnoast

Tupncropu

8. Kakue aeHTHIN HatbiBaOTes BEH THIRMH ¢ HenoE ks }’TIPHHJIQHH&‘M'.'
| pas e Topi
CumMbic MILICHBENE

OIHOOIEPAIHONREIC THPHCTOPE

0 Kakue BeHTHAW HAKBAIOTCH REHTHINMH ¢ TTOAHBLIN :,'upunnmuem‘.’
ONHOONEPALHOHHBIE THPHE TOPLI
IGBT- rpawnctops

Jlnoas

10, Kakoit 13 cnocoBos vIipusicHis THPHCTOPAMH HANDOISE HacTo HCNOILIVETCH i’
VETPOHCT BN CHAOBOR MIeKTPOHIKH?
sy ancusiii
Hovenumanb i

Yactorisii

11, Kagme 18 VEI0BHR HEA0 BRITOIHI T U8 OTIHPaiis TepreTopa’
[ogat npsasMoe HAlPsKReHne 0 arpers
Hogars 00parioe HAIPRKEHHE HMMIYILC TOKS Ha Y ITPABIAIOUIHIA MICKTPOL

Tomars, NPEMOC HOTPRACHIC I HMAVIRC TOKD Ha }'ll["i{!lt"ll'llt'llilllﬁ HIEKTpO



12, B Kaknx yerpoiicTsan santoiee 4acto npuMeHsiones THPHCTOPEI?
B TpanchopmiaTopax
B YIPABIREMBIN BBITIPSMHUTENNX

8 PelYETOpax

13. H1o nymno caenars, 41o0s akpuir, QIHOOIEPatnOHILE THpHETOp”
HIMEHNTH NOARPHOCTE HANPRKCHHS MEHY SHOAOM H KATOA0M
CHnanTh nanpsmenne 10 5 poasr

HoAaTh mynyibe ToKa ua VIpagasioutnii siexTpos

14 Yo rakoe GTO-tupuciopu”?
Yerapestime THpHCTOpL
THpHeTOph! ¢ noaHLM ynparicines

CaMBIe MOLIHBIE THPHCTOPLI

I3, KaKoe THAuenne BRIXOAHOTO HANPIKSHIN BHIPAMITENS HATHBACTCH
CPCANCHLTIPHMICH LM T

Makcumaannoe

Henoeraronmo punpasiennoe

Upeanee s nepuog

17, Kakoso COOTHOmeHIe MeRiy ACHCTBYIONNA tHAuCHHEM Hanpsaenns (U, ) Ha
BNOIE OAHONOAYHEPHOHOTO BLITPIMHTEN W CPEHCBLITPAMICHHEIM THAUCHHEN
Hanpstserns (Ly) wa ero mrixoie’!

Ug=0,9U,

Ug=045U

Ug=1.17Uy

I8. Kakoso cootnotenne Mesuy aeiictnyionmm snadennes nanpsaenns (U, ) na
BXOUE TPEXPATHONO MOCTOROTO BEIIPAMITEAN B CPETHERMNIPIMICHHBIM THAYCHHEM
sanpsiketns (L) wa ero smxone!”

Ug=2.34U,,

Ug=0.45U

I-rql I.i?lllh



19, Kagosa Mactora ny ascannii suxoamoro HApsAEHu TPEX(PasHOrO HY AeBOTO

BupsMurens’

e 3001
s 001y
e 1501n
20. Kakosa Mactora nyabealinii suxoaioro Hanpsmenns 1pexpaioro Mocronoro
BRIIPIMUTENR”
e 30010
o (00T
e |50 u

Teerw w peitrnnn — kowrpoono Ne2

1 Hro sassisaeres KopQUImenTtom craamsupaing (prnkrpa?

e (Crenesn VMEHbIICHHA CKIAIOR GMaLTpa

*  Ornomenne KouupuitheH 1on 1y ICaimii BRXOAHOT0 HANPAKESHIA BRINPIMITELs Get
fuearpa n ¢ guakTpos

*  (HHOIICHEE SACTOT BXOAHOTO B BLIXOIHONO Hanpiasen nii

2, KakoBo H@tHAYCHHE HHBCPTOPOR Hanpswenis’”

o [lpeolpaionpisars NOCTOAHHOE HANPAKEHUE B IIEPEMEHHOC

e HHBEPTHPOBATL NOASPHOCTL NOCTORAHHOID HANPRKCHNA

o  HMusepruposars gasy nepeMennoro nanpimenns

3 Karoso HadHauenne KoUBepTopos Hanpakenns’

[peoGpatosusars HOCTORNHOE HAIPIKCHIE B EPEMEHHOE

HMHBEPTHPOBATE NOAAPHOCTE TOCTORHHOTO HATIPAKEHHS



6.

[Hpeobpatosumars NOCTOAHNOE HANPAACHIE B HOCTOAHHOE JAPYIOTO SHAMEHHN

KpoMe aptonoMHbIx KIKHE CHIE HHBEPTOPHE IPHMEHRIOTCH B VIEKTPOIHEpTeT ke
Cyvaepentbie
Belosmpie cetiio

Boiyimmiee

MO0 HassaeTes yraos yopasienns oanofasiix THPHETOPHIIX BLIpAsHTeiei”
Yioa Memay MIeKrpogasn THPHCTOpA

V08, ONPEACAMOUMI MOMEHT 104X HMIVILEE 1A YIPABARIONIHE VIEKTPO;L
THPHC TOPE

Yroun (PAoBOIO CABKED BXOHOTO HANPRASHIA OTHOCHTEILHO BHIXOAHOTD

Kakoso cooTHOMESHNE MEHAY YINAMM YIPaBaAcHns (Y] i onepeaeHnd (0) THpHeTOpiLx

npeatpatoBrenei”

0= 180 -y
0 90 -y
0= 180 +y

B H@m i nonaetes Bpeiioe mansHne BEHTIALHLIX TPeodpatonaTeneii Ha IHTIonN o
cern’!

Cramor ko wpduiei T MoumHoc i

VXV Ao sueuHuit s

VHeAMMHBAIOT HACTOTY

KaKkie Meppt HPeanpuuisMaiorcs A CHIGRSHHS BPEInoro BIManng BeHTILiLIx
ApeatpatoBaTeneil Ha MHIIOULYIO ceTh’

Veranamwnsaores BY-sarpaorean

YCTaHaRIHBNOTCH KOMICCATOPE! PEAKTHEHOH MOLHOCTH H (ML TPl

Veranapmsiores (PHALTPR B HACOUK
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13.
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165,

149,

20.

Kakosst raasnbie gyukinn yerpoicrs YIpapieHns BeHTIABHBIMI npeobpazonatenamn’
Kak onpeaension MoMeHT noaaid # GopMHpYIOT YOPaBISIOIME UMY ALCT

llpH KAEHX SHAYCHHAX CYMMAPHOTO EMKOCTHORO ToKa B cooreercreun ¢ [TTH0C

aonyekaeres pabota cetn 6 KB B pesmnve ¢ moamposaHHoi HeilTpaisg”?
s e Doee 30 A;

*  He Menee | KAC

s poeGooee 10 wMA.

. Hro npeactasnger coboil ayroracaumii peakrop!

& KATVIIKY Hit PCPPOMArHHTHOM CePACHHUEKC,
& VCTAHOBKY U8 ODOTAUIEHHS YPahi:
®  WICMEHT KOHCTPYKIHH BEICOKOBOILTHOIO BLIKIOMITEN.

Kak sraoqaetes ayroracsumni peakrop?

*  JOBRTOMATHYCCKN B ﬂ}'l'l.'li":tt'-lll.llﬁﬁ KamMepe:

s MEAY HelTpaasio Tpancdopmatopa u esemadiing
®  UCHCORATEIRHD © KaDCILHOH THHNE.

Hpu kakom pewusme weirpann s swmsaenns 033 wavepmiores TOKH  HyaeBoil
nocaeaosareannoc T’

®  (IPH REENMACHIN HETTPLAIR Mepes peingrop;

*  IpH HIOANPOBIHHON HERTPAIN:

& IpH KOMICHCHpOBANHON HefTpaimn,

pu kakosm pemnme weiitpaian um swspiacing 033 HenoaeavioTes BLEICHINE TAPMOHMKN

FOKD KOPOTKOTO samukanus’

& PH EAVKOSEICMASHHOR HelTpann;
e pPH NIOIHPOBAHHON HeliTpain:

*  (IPH KOMICHCHPORAHHON Hefrpain,

Kakos  aaropurm  AcHersnii  oneparuBHore  nepeoniia npn epabarbiBanim
BLICOKOBOJIBHOIO peiciiouatens | 10 gBY

. Kakos asropurs aelcrsnii onepariBHoro Nepoonana npH cpadaruBannn  rasosoi

SO TR crosor o ipanchopsmaropa’

Kakos aaropury aeiicTiil OneparnBHOrG NEpeonuia npw cpabaTLIBAHNN JAHHTL 0T

0337

[epeuncanre  wurepaktipibie  GOpMB  HOBBIUCHNA  KBUIMPHKALIN  ONEPATHBHOTO
HNEPCOILIA OJICTAN LU,

Hepeuncanre smepst no obecneten ko HeronacHoen nepeonana caywd P3A.



Teer w peitrmnr — konrpo.e No3
I Kakoso nasauenine sropusnoil odmotkn tpaschopyaropa HANPHKCHUA, COLAHHEHHOI
0 CXEME «OTKPIITEEH TPey ok ?
®  BRINOIHACT POth (MNP HANPRKCH I HYIEB0T HOCICI0BATETLHOCTH
®  CANVIKHT AT NOAKTIOMEHHS CHETHHKOB VICKTPOIHEPI UK,

®  HCHOABSYETCS LIS (M TAHKS NOTPeOHTENeH COBCTBEHHBIX HYIKL

I'd

B Raimx ceTiy npHMEHSIOTCH HCTAHIOHHBIC Saim T
* B PLUIHAALHEX CETHX]
® I KOJUBLEHBIX CETHX C OAHMM HCTOMHHKOM:

* B HOIBIEBLIX CCTHX ¢ HECKOTBKUMH HETOMHHELMH,

30 Jlas wero npeanasnatenil pene CONPOTHERICHHA"
* L HIMepeH s CONTPOTHATCHHA WIEMICHNS;
* 11X IJEHFIUTI:I BCOCTARS JQHCTHHIHOHH LY S0

® U WAMEPSHIH CONPOTHRACHHA WIAHILHE KOS bHBIN Juanil.

4. H1o JesuT B ocnoBe npuRIHNG JeiicTarg AndpepeRIMaTLHLX TOROBRIX ST
®  OHPEICIeHNe NPANIBOIHONR 1O BPEMEHN TOKE K. 3.
* CPORHCHHC TORKOBD B HEYOIC W KOHLE JTH

& AIpgeperiiiiEHOC HCUHCICHNE.

3 Kakoso HEIHAMCHHE COTIICYIONICTO TPARCPOPMATOP B AH(QIEPEHILIUILHBIX 3TN ¢
CHIHLTBHBIM KaOeaem”

& U VIEKTPHYCCRONO MHTAHNN S0 Thi;

& LaH ODECHEHEHHE HYKHOTO peskusa pabo i rpancihopmaropa roka:

& JHIH SRIHTEL OT HMEYALCHBIX TEPEHAN PRKe HILI.
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B kakosm wactotiom ananasone nepegadten curman BU s ?
COTHH Iepll;
accarkn Kl

aeearen M.

LA Hero CavIKaT BRICOKOUACTOTHRIE wrpiadTennt!

VI SIS TEPPHTOPHE NOACTANIMA O HCCAHKIHOHH POBIHHOTD
NITER TR

VB SAIHTRE OT MMOVILCHBIX TEPEHANPSIKCHII:

AU OUPEHHYCHUA T0HBL PACTIPOCTPAHCHHR clrnana BY waumnt.

B kakosm pearnme paBoTaior BRICOKOICTOTHEE arpuamrean?
IPH PEIOHAKCE TOKOR,
HPH PEIOHANCE HATIPsIREHII:

HCONSCOBRIHONM PesHMe,

Jas sero eayawar guastpsl npucoenmenna’?

JUIH OOCCTICUCHUS CRATH CHIOBRIN W IMEPHTE LR TPHHCI'].'IGPMEITHP“B:

s nepeaain curuann BY smguer;

HPOHHKHOBEHINA

VIS BBIDOPA BLICHIMX TAPMOHIHMCCKHN COCTABARIONK TOKA NPOMBIIIICHHON 1acToThL!,

Kakon pescusm neilrpany B yaekTpiicernx cerax 6-35 k3?

) HITHPOBAHHAR HEH TP L
O) rayxospiemadunanneiipiin:
) BOLIYIIHAS HeiliTpaiL.

- Kakon pesns wefivpain s anexrpusecknx cetax 110-1150 kB?

i) KOMACHCHPOBIHNIS HEH TP R;
0) € HICMACHHEM HEPeT peancTop:
B WOV IIHER HeH TP,

- KaKOB pemust neil Tpasim B IeKTPHUCCKIN CeTHX ¢ HANPRKEHIEM MEHEE

i) HIOAHPOBANHAR HEATPLIL;

1000 B



13.

I 8.

19.

20,

0) KOMIEHCHPOBAHHAN HeITTPAIL:
B) FAYNOIAIEMIACH HAS HEH TP L.

Kakme commerpiiibie coCTaIsmimMime colepmar 1ok TPEX(PAIHBIX KOPOTKIX
sasMbkanui

a) npaMoi 1 odpaTHON NOCHCA0BATENLHOCTE:
0) TOALKO IPSMOT NOCAEI0BATCTBHOCTH,
B) TOALKO HYIEBOH NOCACA0BATEARHOCTH,

- Kakue cHMMeTpHAINBIC COCTARAMIONINE COACPIKAT TOKN TBYXDATHBIX KOPOTKIX

EA R TN TTT I
a4} npaEsodt. odpariodl i HYICBOH noCIeIOBATEALHOCTE

0) TOALKO NPSMOil 1 00ParHoil NOCICIOBATEAHOCT Cil:
B} TOALKO OOPaTHOR I0CICA0BITEILHOCTH,

Kag pacumipponsisactes addpesnarypa « Y POB»?

- Kak ocymectmaneres konrposs cunxpomniva 1an AT Juunii ¢ JIBYXCTOPOHHHM

nuTanuem?

. Kakue CHMMCTPHYHBIC COCTARANIOUIME COASPNRIT TOKH l.'lﬂHl'.'ltiIHﬂthx KOPOTKHX

TAMBIKAHKIT Ha 3emmo?

a) npaMoi, 00OpaTHOR 1 HYICBOH NOCACA0BATEIbHOCTEH:
() TOALKO HYAEBOI 1 oGpaTHOi NOCICI0BATEILHOCTE
B) TOABKO OOPATHON NOCASA0BATCILHOCTH.

Kakoii ocodennoctn ABOTHMX K. 3, M sesuno”

) HA TEMIIO SAMKHYTE OJHE 13 (has B ABYX PASHBIN TOMKAX CCTH:
O} Hil MK SAMKHY Th AR¢ (Jathl B OAHON TOMKE CETH:
B HA MO SAMKHY Thi 8¢ (M6 B PATHLIX TOMKAN Cern.

Kak niMenseren nanpsmenne Henospeasaenibix gas npn oanodastom k.3, va sesmin”

@) HE HIMEHHCTCH:
0) VMCHLINACTCH B 3 pasa;
B) yeeanuupaeTes npudamanrensio v 1.73 paza.

Kakne cHMMerpiinbic COCTARIMIONING COMCPRNT TOKN HATPYIKH 1PH oGpeiBe 0aHoH 11
dar?

a) MO, ODPATHOR 1 HY ICBOT HOCICAOBATE RO TE:

0) TOARKO HYACHOH 1 OOPATHON NOCACOBATEILHOC T

B) TOALKO OOPATHOR NOCHCI0BITE ILHOCTI.

Clpn Kakux SHIMCHRSIX CYMMApHOTO EMKOCTHOID ToKa B cootsercrann ¢ 11T9CC

AVRYCRACTER patord corn 6 KB B peanme ¢ nioaupoBanioil Heil1paibio?



26,

a) He Doaee 30 A
0) ne menee | kA;
i) He Doaee 10 A,

Mo npeactasnser cotoli ayroracainii peaxrop”?

A) KATVIIKY Ha PeppoMariiTHOM CepICIHHKE:
0) YETaHOBRY L8 0DOratienns vpana;
B) WIEMCHT KOHCTPYKIHH BMCOROBOILTHOID BBIKTIONI TC8.

- Kax wononaeres ayroracsumil peaktop”

i) ABTOMATHYCCKH B AYTOracsuei kamepe:;
0) MeuLy HERTPaIbo TpaHcdopMaTopa 1 «iemadiin:
B) NOCACTOBATEALHO ¢ KBOCIBHOH Tnnnei.

Npw kakom  pemmmve meiitpani s ssismicnns 033 wasepuiores  Tokn 1y iesoil

NOCIIEAOBATE N RHOCTH

H) PR OESEMICHHE HERTPAIN Hepes pesHcTon:
O 1pH oA RpoOBaHHON Wl rpaim:

B) PR BOMIICHCHPOBAHHON Helirpaii.

Npn kakom pesmme nelTpatn s aussaerns OF3 HenoaLIVIO TS BLICIINE FapMOH KN

TOKA KOPOTROUO SaMbikanus”

a) npu TAYXORSeMAEHHON nefTpaTi:
O) 1pH H30IHPOBAHHON HEHTPAIN;

B) PR KOMICHCHPOBANHOH HENTPaIN,

[pi KAKHX SHAMCHMAX CYMMUPHOIO EMKOCTHORO Toka B cootpetcrepy ¢ [0
Aonyekaetes pabora cetn 6 kB B pesnme ¢ monnposanioi neirpaisio?

a) ne Donee 30 A:

G) He mence | KA

#) He Doaee 10 mA.

27 Mro upeactananet coboli Ay roracsinmii peaktop?

a) KAy iy Ha heppoMar HHTHOM Cepaeanike;
0) YeTaHOBKY 2L oDOTAleHNY Ypana:

@) AeMent KOHETPYKUMH BLICOKORODLTHOND BEIK DOYATENA.

. Kak srmomae TCH JAVIor ACHLLHR pl."aﬁ't'up?

O) ARTOMATHYICCKN B IVIOTACHIICH Kamepe:
G) MeAy HeltTpauio rpascopyatopa n asemndiin:

B) DOCTeI0BATENLHO ¢ Ka0eaLuoil auHneil.



0) npu wsommporaino weiipani:

B 1IpH KOMITCHCHPOBARKOI HefiTpain,

30 Tlpn kakom peskuse wellTpami s sussienns 033 HCNOALIVIOTCH BLICIHHE TAPMONHKH
TOKA KOPOTKONO 3aMbIKaHis”?
d) NpH EAYNoseMatnnoil weiirpain;

O) npu wsoanposanmoi neiirpaim;

B) 1IPH KOMAEHCHpoBaniol neitrpany,

Ofimee s comectp pacupeteaenne 6a.0108 TeRymero RKOWTPOIS 10 Biugasm yaehunn pador
AN CryiaenTon (B coorsercrann ¢ Hoaomennen), ecan nposMesy o arrecrms
nperes B opsme iamenn

| Pefttine-sonrponi, | Teer 20 sonpocos Ho 10 Gannon

: i'l:ﬂl|1|+t—nulllpu.'1|. 2 Teer 20 HONPOCOR Jo 10 danaon
Peftrnmr konipoan 3 Tect 30 nonposon No 15 Gaion |
Hloceuemme sl cry acniom _ | 8 Ganaon _ ]

| Honoanireisinee Ganam (Gonyes ) 3 Gannon |
Bunoisenie cemectposoro nagi I3 Bannon |
filﬁll.'!'k"I'GII_TI..".'II;HL'IH.PJ.!.ECIT_I.-I l |

MAKCHMLTEHOE KOIHMECTBO GLIOR. KOTOPOE CTVACHT MORET AOAYVHHTE HO PEIy L TaTam
TERVHICTD KOUTPoAs, B cooTreTerang ¢ Tonomennem cocranmer 60 Sation, ecim IPOMEHY TOMHAN

ATTCCTALNY HPOBOAMTCH B (POpPME W aMeHi,

Hloma s e, sprrepum i misa s omennnans KoMuerenmimii FEPOMEARY TOMHON 30 TECTIINN sl

no vaehnoil cunnanne « JAP I

TIPOMERY TOUHIS ATTCCTAIA 10 HTOTAM  OCBOCHHS TMCHMIIIIIL HpoBoarIcH B popme
IRIAMEHI, DRHIMEN TPOBOANTCH 110 DHIAETAM, COASPARaUM 2 ponpoca. CTyaeHT nHieT OrpeTs
HIl BOMPOCH! IKSAMEHRUHORHOTO Onaeta wa anerax Genoft Gymarn opmara A4, na Kaaaom we
ROTOPBIN 01KHE! OBITE YKATAHbL (RMBINA, HMS, OTICCTIO CTYACHTA; WP CTYACHUECKON Py
TR NPOBCICHHA WCHIMCHI. HOMED IIMEHAUHONHOTD OlieTa. JIHCT OTBETOB A0MKHE ObiTh
AOANHCAHEL W CTYACHTOM 1 KHIMCHATOPOM  NOCAE NOAYYEHHS CTVACHTOM K HMCHALMOHHON
GHACTI

MEKCHMILIBHOC KOHYECTIO GUITOR, KOTOPOE CTYICHT MOWKET NOIVHHTE HA EHIMCHE, B

cooTBeTeTRNM ¢ Honomenesm cocrananer 40 Guion,



cooTeereTanm ¢ |lonowennem cocranmmer 40 Gannon,
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Kpinrepien onesimamms sosie e

CryaeHt PIvBORo H 1POUHO YCBOIWT IPOTPaMMAKI MaTepHa,
HCHEPIBIBIOILE. TIOCIEI0BITEIBHO, HETRD 10T HUSCKH CTPORHO €10
WUTITAET, VMEET TECHO YIS BT L TCOPHIO ¢ IPRKTHROR, cpoboino
CHPORIACTCR © TALMAMIL BOTPOCEMM 3 IPYTHAIL BIAME DIPHMEHEHIR
THAHMEL (IPHAIEM HE SITPYANNETCH & OTBETOM P BHAOHIMEHEHHK
TN, HOHOAREYET # OTBCTE MATEPHRI MOHOTPAIHYICCKO

JNTEPATY Phl, NPARIILHO ODOCHOBKIBACT NPUHNTOR PEILEHWE. BAATeST
PATHOCTOPOMMMME HABRLIKAMIL I TPHEMAME BEITOIHEHIR ITPAKTHYCCRMY
B, PIOCTT B RIET OO O ROCHHE KOMIICTEHLLHN,
NPEIVCMOTPEHHLIN TPOTPAMMON WIMEHIL

Lt TVACHT NOKAIRBICT TUCPID IHACT METCPHIT, FPAMOTHO W00 CYUecTay

HWATIEIET €10, HE JONYUKAH CY IIECTREHHEIN HETOMHOCTEN |t OTHETE Hal
BONPOC, MPIBHIRHO TPHMEHRET TEOPETHMECKIE TOIGAEHIE NP
PEREHHI APIRTHUCCRIN BOIMPOCOB 1 HN. BIICET HEOONOINAMBIMK
PABLIKAMH HPHEMAMI Y BRIDOTHEHMA, TONVCRAN HEROTOPLIE
HETOMHOCTIL ASMOHCTPUPYCT XOPOIIHI Y POBEHE OCBOEHNS MATEPHILIL
HHOPMALIHONHOH 1 KOMMY HHKITHRHONH KV ARTYPBE W B e10M
NOTTBEPAUIIET OCBOCHIE KOMIICTEHITNI, NPEAVEMOTPEHHIMA NPOTPAMMOI
K HIMEHL

['T}.LU.EII'I' TORAIRAACT THANASE TONRKD OCHORHOND MATELE, Ho He
NCBOMA Sro AeTien. MY CEALCT HETOMHOCTH, HEIOUTITONHO
NpagHi bbb 'I-'IJ“FM}'-WHPHIIHH. I UEAOM, HE NPCUNTCTEVET YOBROUH IO

| PO WML IPOTPIMMHOTO MATEPWLTL, HAPY WEHWA 10rMseckon

THOCTIC IOBITEARMIOC T B UGS TEPRNC PO RO MOTE e,

HETMhl TRIBAET HTPAIHCHAR M BBHOVTHEHWY TTPIKTHHSCRRA p.l.'l.ﬁl."lll;
THTREPHIITACT OUROEHIE KOMNETEHUHH. TTPCIVEMUTPEHHBIX DPOTPRMMon
TRRAMCH HI AP HHMTLILHO O CTHMOM YPoBHE,

CTyAeHT HE SHAECT THAMHTEILHOH Y208 TH NPOTPAMMHONT MATEPHAIA
(meHee SO npasiinHO RENOAHEHHMX 322300t o1 00wero oisema
PAGOTIY, AONYCKACT CYIESTREHHLE OwnDKN, HeyBepenno, © Hoabmmsn
TPV AHEHUAMM BBIIHACT NPARTHYCCKHE PatoThl, He NOITHEPIKINeT
OCROSHIE ROMIETEHIMA. NPEIVCMOTPEHNLX NPOTPAMMON IKHIMEHA.




OHEHOMHBIE CPEACTBALIH HPOMEKRY TOMHOM ATTECTALIMN
1O YUEBHOH JIMCHMILIMHE «OAP,

R EMEHATTHOHHBIC BOIPOCH]

2. Kaacondurauns KOMOOHEHT CHAOBON VICKTPONIKY.

b, BeHTHABHLIC VIEKTPOHIBIC KOMIOHEHTE € HENOAHLIM YIPARICHHEN

¢ BeuTHabhbe MICKTPOHNBIC KOMIOHCHTIE ¢ HODHLIM ¥ 1IPARICHHEM

Ao MeTo/is auann s CHAOBOI 1IEKTPOHROI AUIAPATY Phi VIEKTPOYHEPTCTHKN

€ IHEPTETHHCCKHE NOKISATENH KaNeC TR VICKTPOMAI HHTHBIX ITPOLECCOR,

L DHEPreTHHecKHe NOKA3aTEIH KIMeC TR NCNOLIORAITHY.
NPEOPAIOBATCABHLIY YCTPORCTE CHIOBON MICKTPOHNOI ANOAPATVPLL.

g, Metoas pacuéra MmepreTHieckuN nokaarenei,

h. Meroam pacu@ra WMepreTnicckny NoOKIaTenci,

Lo Cpeacrsa npeoGpaiosasms nepeMeniono ToKd i NOCTORHH b

1o Cpeacrsa npeodpaioBaius NOCTORHHOTO TOKA B NEPEMEH H B

k. Hacroruwe npeoGpasosarenn

I TipeoBpasosarean nocTosiioro Hanpsweing i Toka (KOHBEPTOpL)

M. ACKTPORHBIE CPCACTEY KOMICHCAMN PCaKTHAHLIX COCTARISIOUIN TOaHOH
MOTTHOCT I

N, VICKTPOHILIC CPEACTRA KOMICHCALMH MOLLHOCTH HCKAKEHHIL,

0. TlpoGaema MCKTPOMATHITHON COBMECTUMOCTH YCTPOICTE IHEPTETHYCE kO]
MERKTPOHHKH

p. Jimpdepenumantnan  rokosan sammra. OGnacts npesencnus. [lpuiuun
JCHCTHHA,

g Tokoswe suunte. Oume nonstas, OcHosubie Tpedoranms,

r. Omestponnvie  pene  roka. Komerpykumi.  OCHOBHEIC  napamerpsl o
XAPAKTEPHCTHRN,

S hewTponbwie pene spemenn.  Koncrpyveuwnn,  OcnoBHsie  napamerpul
NAPAKTEPHUTHEN,

Lo Hospesacuus 0 HEHOPMANBHBIE  PEKHMBl  WIEMEHTOB  CHCTEM
VICKTPOCHADKECHUA,

u. lTokosas wanpasiennas saumra auumii, OGnacrs apusenciis. Tpuunun

ACTICTRAMA.
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HANPRICICHIAS  SalinTa VICKTPHUCCENX  annapatos.

npusMenenns. TTpusinn 1ehcTams,

w. Llnpponsic

TEPMUHAIEL  peieloil sammtel.  OCHOBHBIE  NapaMeTphl

XAPAKTEPHCTHKM.

N Merount Coraconanns HPPORLIX 1 ICKTPOMEXAHHMCCKIN ST,
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Mankemmanninan ey s G108, maBnpaevam Ty aen o no e « AP renenne
cesecTpa pai 100,
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| wHey 1ouaeTnopHTE Lo

OfocHomamme

Teopermieckoe  colephanne KYpea  OCBOCHD
NOAHOCTRIG, Ot npodetor  weobBxoiimue
HPHETINECKINE HanWKn padiorTil ¢ OCHOEMHRM
MATCPILTOM CpOpPMIPORIEI, Bee
NPEAYCMOTPERHIME  nporpasmoil  ofyaeni
_'\"'It"‘ﬁﬂl.sil.' HIEIN BB TOUTHEH,  KNSECTRO X
EOLl IR MR LS CVLER O R TS JT0AY DRLTOHR, ORI
R AMHRCHMATRHOMY - )
leopermicnte  Colepmanine  KypCa  OCBOCHO
AOAHOCTRNY,  Oe1  Ipoleaos,  HEROTOPRE
IpAKTHICCKIE HaBRKE PABOTIE ¢ OCHOLHNLIN
MATEPHANOM COPRIPOBINLL HEAGCTATOMIO, Boe
MPeavCsoTpeiiese  nporpassoit  oGyuenn
}"Iﬂ.i}lhll' R [ RIRISRTTWI I KIMECT i
ALITREA RIS . OJH0or 0 s Be OLeHS D
ROTHIMELILHIIA o ﬁll.l."lt‘ll:t, HERLYTOP I
Bl RAAHIE BRIAEIN ¢ clsnOkaMn
leoperimueckoe  CopepmRINIE  KVPC  OCBOEHD
HACTHMNO, WO ApoDeak HE  HOCHT
CYULCTHEHHOID  XAPAKTepa,  HeobNOA e
MPARTIUCCKIE  HABEKN PaSOTHE © OCROEHHLIM
MATEPILION 1 OCHORNOA  CYIOpAITPOTRILE,
OB INETRD NPEAYCMOTPEIINE  PoTpassMai
obvienns ey NUEHER BN,
HEKDTOP e [IR} BHRITIRIHCHH N BN,
| BOTMOMNG, CoMCpaRT Ownbey.
Teoperiueckoe COALRINHE KYPEd HE oCRoCHD,

HEOGROAIMIIE MPEKTIHECKI HEIRBIKH PaoTh He
CHapM ORI, TR TRR TR T M yaetmme
HLLAHI CONEPRIT TPy oule amndsn

Ypoueis
cipopsmuponaocTy
ROMIETEN LI
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