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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-6 CniocoGeH yyacTBOBaTh B 0OOECIeYeHUH MToKazaTesiel (pyHKIIMOHUPOBAHUS 000PYI0BaHUS
00BEKTOB MPOGECCHOHATBHON ACSITETLHOCTH
N]I-1 [Ipumenser MeTOAbI pacyeTa nmokasaresiei yHKIMOHUPOBAHUS FIIEMEHTOB M CHCTEM
TEXHOJIOTHYECKOT0 000py10BaHUs 00BEKTOB IPOPECCHOHATIBHOMN 1eATEIIEHOCTH
N]I-2 3HaeT MeTOIbI BEACHUS PEKUMOB pabOThl 00bEKTOB MPO(hEeCCHOHATLHOM JAESITEIIBHOCTH
NJI-3 JleMoHCTpHpYET MOHUMAaHKE B3aUMOCBSI3H 33J1a4 SKCILTyaTallui U 00ecreueHust
TEXHOJIOTHYECKHUX PEKUMOB pabOThl 00HEKTOB IPO(HECCHOHATLHOM NeSTENbHOCTH

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommberorepHoe 3aganue
1. mapameTpsl cxem 3amernenus (TectupoBanue)

Dopma peanmzanuu: ITncemenHas pabora
1. KonTponbhas pabota no HecummerpuunbiM K3 (KonTponbhas pabota)
2. KontponbHas padota no cummerpuunbiM K3 (KonTtponsHas pabota)
3. Kontponbnas pabota no ycroitunoctu (KonTponbHas pabora)

®dopma peanuzaiuu: YcrHas popma
1. 3amuThl 1abopaTtopHbIX padboT (JIaboparopHas paboTa)

BPC nucuuminHbl

7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:

KM-1 napamerpsl cxem 3amenienus (TectupoBaHue)

KM-2 KonrtpomnsHas padora o cummeTpudabiM K3 (KonTponsHas paboTa)

KM-3 KonrponsHas padora no HecummerpuunbiM K3 (KontposnbsHnas padora)

KM-4 KontponbHas padota no ycroiunBoctu (Kontponbnas padota)

KM-5 3ammtel nabopaTtopHbix pabot (JIaboparopHas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Beca KOHTpOIbHBIX MeponIpusATHil, %o

NHupekc KM- | KM- | KM- | KM- | KM-

Pazgen nucHUILIMHEBL KM: 1 2 3 4 5

Cpok KM: 3 8 11 14 15




[TonsiTHE O MEPEXOHBIX MPOLECCaX PUMEHHUTEIBHO K
MPOCTEUIINM LIETSIM

[TonsiTvie 0 MepeXOAHBIX MpoLEccax MPUMEHUTEIBHO K
npocreiimuM nensM OcHoBHbIE fonyuieHus. [lonsaTue o
pacyETHBIX YCIOBHSIX.

Tpexdasnbie KOpOTKUE 3aMbIKaHus. HecuMMeTpuuHbIe
PEXKUMBI

TpexdazHoe KOPOTKOE 3aMbIKaHNE B HEPA3BETBICHHOM I€TIH

OCHOBHBIE TIOJIOKCHUS B HCCIICJOBAHNHY HECUMMETPUYHBIX
MNEPCXOAHLIX MMPOLECCCOB

PacueTsl ycTONYMBOCTH IIPOCTEHUIINX CUCTEM

Kiaccudukanmst 3eKTpoMeXaHMIECKUX MEPEXOTHBIX
npoiieccoB. OCHOBHBIE MTOJIOKEHUS, TPUMEHSIEMBbIE TIPU
aHanusze. IToHsaTHE O CTAaTUYECKONH M JTUHAMUYECKOM
ycTounBOCTU. OCHOBHBIE TIOHSTHS U ONPEICICHHUS.
Crarndeckasi ycTOHYMBOCTh

JunaMuueckast yCTOMYMBOCTD. DJIEKTPOMEXaHUUECKHE
MIEPEXO0JIHBIE MPOLIECCHI MPH OOJIBIINX BO3MYILIEHUSIX

Bec KM:

20

20

20

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-6 N-1nk-6 [Tpumensier | 3HaTh: KM-1 napametpsi cxem 3amenienus (TectupoBanue)
METO/IbI pacuera | cXeMbl 3aMEeLIEHUs KM-2 KontponwHas pabota no cummerpuunbiM K3 (Kontponbshas padorta)
IIOKa3aTesen 3JIEMEHTOB CUCTEM KM-3 KonrposnpHas padora no HecummerpuunbiM K3 (KonTposnbHas
(GyHKIIMOHUPOBAHUS AJICKTPOCHAOKEHUS ISt pabora)
9JIEMEHTOB u CUCTEM | pacueToB
TEXHOJIOTHYECKOTO ANEKTPOMArHUTHBIX U
000pyI0BaHUs 00BEKTOB | AIEKTPOMEXAHUUECKUX
npodeccuoHanbHOM MIEPEXOIHBIX MPOLIECCOB
IesITeIbHOCTH VYMerTh:
BBIMIOJIHATH PACUETHI TOKOB
HecummeTpuyHoro K3,
CTPOUTH BEKTOPHBIE
JMarpaMMbl TOKOB U
HaIpsHKEHUH, B TOM YUCTIE, U
JUIsl BETBEU U Y3JI0B,
yaaneHHbIx oT Mecta K3
BBITIOJTHATH PAcU€Thl TOKOB
cummerpuyHoro K3;
ITK-6 NI-2nk-s 3HaeT MeETOABI | YMETh: KM-2 Kontponbnas pabota mo cummerpudabsiM K3 (Kontponbras padoTta)
BEJICHUSI PEXHUMOB pPaOOTHI | aHATM3UPOBATH IPUUUHBI KM-4 KontponwsHas padota o ycroitunBoctu (KoHTponbHas paboTa)
00BEKTOB BO3HUKHOBEHHUS U
npodeccuoHaIbHON (U3NYECKYIO CYIIHOCTh
JeSITEIIbHOCTH MPOLIECCOB HAPYLICHUS
CTaTUYECKON U
TMHAMHUYECKOH




YCTOMYUBOCTH, & TAKKE
3apaHee NpeAoTBpalaTh UX
OIIaCHBIE ITOCJIEICTBU
BBIIIOJIHATH PACUETHI TOKOB
KOPOTKHUX 3aMbIKaHHUM JUJIs
MIPOU3BOJIBLHOTO MOMEHTA
BPEMEHH, aHAJIU3UPOBATH
BJIMSIHUE CIIELMAJIBHON
ABTOMAaTUKU HA BEJIMYNHY
toka K3

I1K-6

UA-3nke  HdemoHcTpHupyer
NOHUMAaHWE  B3aMMOCBSI3U
3amad  JIKCIUIyaTaluu |
obecrnieueHus
TEXHOJIOTHYECKHUX PEKHMOB
paboThI 00BEKTOB
npoQeCCHOHAIBHON
JESITEIbHOCTH

3HaTh:

OCHOBBI TEOPUU
AJIEKTPOMATrHUTHBIX
NePEXOHBIX IPOLIECCOB IS
00IIIMX pacyeTHBIX 3a/1a4 10
BBIOOPY CHIIOBOTO
o0opynoBaHus, yCTPOUCTB
pENENHON 3a1UThl U
aBTOMATHKH;

OCHOBBI TEOPUU
AIIEKTPOMEXaHUIECKUX
NePEeXOHBIX MPOIIECCOB B
COBPEMEHHBIX
JIEKTPOIHEPTETUUECKUX
CHCTEMax U CUCTeMax
3JIEKTPOCHA0KEHUS
YMers:

BBINOJIHATH PAacyeThl
YCTOMYHUBOCTH C YUETOM
peryanupoBaHus
BO30YKJICHUS

KM-2 KontpomnpHas padora no cummerpuunbiM K3 (KorTponsHas padora)
KM-4 KontponsHas pabota no ycroitunBoctu (KoHtponsHas padora)
KM-5 3ammtel naboparopabsix padbot (JIlaboparopras padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. napameTpsl cxeM 3aMeLeHUS

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeneHusi KOHTPOJbLHOro Meponpusitusi: TectupoBanue nposogutcs B CJO
[Ipomereiil BO BpeMs ayIUTOPHBIX NPAKTUUYECKUX 3aHSTHUM, BPEMS BBIIIOJHEHUS 15 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

HCO6XO,I[I/IMO BBIITIOJIHUTH TECTOBBIC 3aJJaHHUs 110 CXEMaM 3aMCIICHUA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3ynbTaThl | Borpockl/3aganus as npoBepKu

00y4eHUs IO TUCHIUILINHE

3HaTh: CXEMBI 3aMELIEHUs 1.CBepxnepexoanyio I/IC acMHXpOHHBIX
9JIEMEHTOB CUCTEM JABUraTe/ieil B HAYAJbHbINi MOMEHT BpeMeHH (B
JNEKTpPOCHAOKEHUsT JJii PacueToB OTHOCUTEJIbHBIX eJUHULAX) CJIeAyeT Onpeae/siTh Mo
AIIEKTPOMATrHUTHBIX " ¢opmyie (U -HanpsxeHre HA BHIBOJAX MAIIMHBI B

AJNEKTPOMEXAHUYECKUX TTEPEXOTHBIX
HPOLIECCOB

MOMeHT, npeamectBywumii K3; | - Tok craropa B
MOMeHT, npeamecreyromui K3; X" -

cBepXIepexoAHOe HHAYKTHBHOE CONPOTUBJICHHE
Al

2.1lpu BLIOpPaHHBIX HA3MCHBIX YCI0BHSAX
OTHOCHTEJIbHbIE 3HAYEHUS OYAYT ONpeaeasiThCs Mo
dopmyam

3.I1ox OTHOCHTEILHBIM 3HAYEHHEM KAKOH-1H00
BeJMYMHBI CJIeAyeT MOHUMATh

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHE
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu évinonneHus 3uanus: OLeHKa "yI0BIETBOPUTENILHO" BBICTABIISAETCS
€CIIM 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO




KM-2. KonrpoJsbHas padora no cummerpudnbim K3

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJbLHOr0 MeponpusaTHs: CTyACHTHI I0Jy4alOT HHIUBUYaIbHbIC
3a/laHus, BKIIIOYAIOUIME 2 TEOPETUUECKUX BOMpOCca U 3aj1ady, oyHo uinu nocpeacrsom OCOII npu
JO. Pabora mpoBOaUTCS BO BpeMs ayIUTOPHBIX MPAKTHYECCKUX 3aHATHH, BpeMs BbIoJHEHHS 90
MUHYT.

Kparkoe conepxanue 3a1aHus:
JlaTp pa3BepHyTbIE OTBETHI HA TEOPETUYECKUE BOIIPOCHI U PELIUTH 3a1a4y

KoHTposbHbIe BONPOCHI/3aJaHUA:

3aryaHupOBaHHbIE Bomnpocel/3aganust i IpoBEPKU

pe3ynbTaThl O0y4YeHHs IO

JICITUTUIAHE

3HaTh:  OCHOBBI  TEOpPUU 1.Y napHbIif TOK KOPOTKOTO 3aMbIKaHUSs, aITOPUTM pacueTa B

JIEKTPOMArHUTHBIX CIIOKHOU CXeMe

MEPEXOIHBIX MPOIECCOB IS 2.0OcHOBHBIE JOMYIIECHUS MTPH pacueTax TokoB K3

001X pacyeTHBIX 3a/1a4y Mo 3.Ilepuoanyeckas u aneproInyeckas coctapisitomue Toka K3

BBIOODY CHJIOBOTO

000py/s0BaHus, YCTPOMCTB

penenHon 3aIUTHI u

ABTOMATHKH;

YMeTh: BBITIOJIHATD PACUYETHI 1. Ilpu Tpexdaznom K3 B Touke K1 onpenenuts HauanbHOE

TOKOB cuMMeTpuuHoro K3; 3HaueHue nepuoandeckon cocrasistoeii Toka K3. Mcxonnsie
JaHHbIE:
cucrema C: Suom = 6000 MB-A; Xc(aom) = 0,9; muaus W1: | =
80 km; Xym = 0,43 Om/km; Ry = 0,13 Om/km; uaust W2: | =
30 km; Xyn = 0,4 Om/xm; Ryn = 0,11 Om/km;
aBToTpancopmarop A7 SHom = 63 MB-A; nt = 230/115/6,6
kB; ux B-C =11%; ux B-H = 31%; ux C-H = 19%;
ACUHXPOHHBIN aBurarens M. PaoMm = 8§ MBT; cosg = 0,91;
Unom = 6 kB; I/ lvom = 5,4; M / Muowm = 0,8; Harpy3ka:
HI: Suom = 40 MB-A




3anjgaHUupOBAHHBIE
pe3ynbTaThl OOY4YEeHHS TIO
JUCITUILINHE

Bonpocsi/3aganus 11t mpoBepKU

2.Mcrionb3ys pacueTHYIO CXEMY U YKa3aHHBIC TaM UCXOHBIE
JaHHbIE (BBIYMCIIEHHBIE MTPU 0a3UCHBIX ycIoBHUsIX SO = 125
MB-A; U6l =10 xB; UGII = UGI-(1/nl) = 10-(1/(10,5/254)) =
242 xB ; 161 = 7,2xA); , BBIYHCIUTH yaapHblil Tok K3 B
pacdyeTHOM Touke K1 1 anepuonyeckyro cOCTaBISIONIIYIO TOKA
K3 B momenT Bpemenu t = 0,1 c.

£1/0,95
c
@ oo
W
o 2/0,055
3/0,12 470,12
T1 2 i
K1
I 5/0,18 6/0,18
3 &
72115 “UE31S

3.ITpu Tpexdasznom K3 B Touke K1 onpenenuts HavansHOE
3HA4YEHHUE NMEepHOInIecKoil cocTaBisroniel Toka K3. Mcxoanbie
nmannele: cucrema C. Suom = 400 MB-A; Xc=0,95 o.1.€.;
muans W 1=70 km; Xya = 0,43 Om/km; Ryn = 0,12 Om/kwm;
aBToTpancopmarop AT: S Hom = 125 MB-A; nT =
230/115/10,5 kB; APx =315 kBt; uxB-C = 11 %; uxB-H =
45%; uxC-H =28 %; reneparopst G1 u G2: Puowm = 32 MBT;
cos¢ = 0,8; Unom = 10,5 xkB; X"d(rom) = 0,153; X2(HOM) =
0,187; Ta(3) =0,21 c; rpancopmatop 7: SHoM = 63 MB-A; Uk
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOY4YEeHHS TIO
JUCITUILINHE

Bonpocsi/3aganus 11t mpoBepKU

= 11%; nt = 121/10,5 kB; APx = 205kBT; reneparop G3:
Prom = 63 MBT; cose = 0,8; Unom = 10,5 kB; X"d(nom) =
0,155; X2(wom)=0,189; Ta(3)=0,241 c.

YMeTh: BBIIOJIHATH PACYETHI
TOKOB KOPOTKHX 3aMbIKaHUN
JUIs IIPOU3BOJIBHOIO
MOMEHTa BpEMEHU,
AHAJIN3UPOBATh BIIMSIHHE
CIIELMAJIbHOM  aBTOMAaTUKH
Ha BesinuuHy Toka K3

1.Onpenenuts HaYaIbHOE AEUCTBYIOIIEE 3HAUCHUE
MIePHOINIECKON COCTaBISIONICH Toka Tpexdasznoro K3.
[Tapametpsl anemMeHTOB cxeMbl: cucteMbl C: SHoM = 4000
MB-A; Xc=1,1 o.n.e; muauu W: | =120 km; Xyx =0,43

Owm/km; Ryn = 0,13 Om/km; TpanchopmaTtopoB T1 u T2: SHom

=125 MB-A; uk = 11%; nt = 254/10,5 kB; APx = 315kBT;

reneparopoB G1 u G2: Puom = 110 MBT; cosp = 0,8; Unom =

10,5 kB; X2 = 0,234; X”d =0,18; Ta(3)=0,41c

C
W
n
Tt iy
i Kl
Gl G2

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "yJ10BICTBOPUTEIBHO" BBICTABISAETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. KonurpoJbHas padora no Hecummerpuunbiv K3

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJBLHOI0 MeponpusTHs: CTyACHTHI I0Jy4YalOT HHIUBUIYyaIbHbIE
3a/laHusl, BKIIIOYAIOUIME 2 TEOPETHUUECKUX BOMpOca U 3aj1ady, oyHo uiau nocpeacrsom OCOII npu
J1O. PaGota npoBoANUTCS BO BpeMs ayAMTOPHBIX NPAKTUYECKUX 3aHATHUH, BpeMs BbINOIHEHUs 90
MUHYT.

Kparkoe cogepxanue 3agaHus:
JlaTp pa3BepHyTBIE OTBETHI HA TEOPETUYECKUE BOIIPOCHI U PEIIUTH 3a/1a4y

KoHTpoJibHBIC BONIPOCHI/32JaHHA:

3angaHupOBaHHbIE Bomnpocki/3aganust aisi mpoBEPKU
pe3yibTaThl OOy4eHHUs IO
JVICIIATUTAHE
Ymers: BBINOJIHATh 1.ITpu aByX(pa3HOM KOPOTKOM 3aMbIKaHHH Ha BBIBOJIAX BBICIIETO
pacueTsl TOKOB HaNpsDKEHUS TpaHCPOpPMATOpa, CBI3aHHOTO C CHHXPOHHBIM
HECUMMETPUYHOTO K3, TeHEepaToOpOM MO0 OJIOUHON cXeMe, ONPeAETUTh HaualbHOe
CTPOHTH BEKTOpPHBIE 3HaYEHUE MEePUOINIECKON COCTABIIAIONIEH TOKA B MECTE
qUarpaMMbl  TOKOB U MOBPEXJICHHSL. DJIEMEHThI PaCU€THON CXEMBI UMEIOT CIIEIYIOLIHE
HaIpsDKEHUHM, B TOM YHCIIE, napamerpsr:reaeparop G: Paom = 110 MBt, Unom = 10,5 kB,
W 78 BETBEH M Y3JIOB, cospHoM = 0,8, X’d(nom) = 0,189, X2(rom) = 0,23; no K3
yaaleHHsIX oT Mecta K3 reHepaTop paboTai ¢ HOMUHAJIbHON Harpy3Kou,
tpancopmarop 7: Suom = 160 MB-A, n = 115/10,5 kB, Uk =
10,5%.
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3anjgaHUupOBAHHBIE Bon
pe3ynbTaThl OOYYEHHS TIO0
JUCITUILINHE

pochl/3ajaHus 17151 TPOBEPKU

% K&

OnpenenuTs HaYaIbHOE 3HAYCHUE TIEPUOTTIECKOM
cocTaBisirolel Toka aByx¢azHoro K3 npu kopoTkom
3aMbIKaHUU 32 JMHEWHBIM peakTopoM LR. DnemenTs! pacueTHoi
CXEMBI XapaKTepU3YIOTCS CIEAYIOUIMMU JAHHBIMU:
reaepatop G: PHom = 63 MBT, Unom = 10,5 kB, coserom = 0,8,
X7d=0,1360.10.e., X2=0,166 0.H.€.;

1o K3 renepatop paboran ¢ HOMMHaIBLHOW Ha-TPY3KOil; peakTop
LR: Unom = 10 kB, lnom = 630 A, XLR = 0,2 Om.

5%

3.U3BectHO, uTo npu AByxda3zHoMm K3 B y3rmoBoii Touke cetu 230
KB 2J1eKTpOIHEpreTHUeCcKOM CHCTEMBI HAYaJIbHOE 3HAYECHHE
nepuoanuecko cocrapistomiend Toka K3 cocrasuser 12 kA, a
nipu ogHodazHoM K3 B Toii ke Touke cetu — 14 kA. YUemy paBHO
Ha4aJIbHOE 3HaUYEHUE NIEPUONYECKON COCTABIIAIOIIEH TOKA
nByx¢asznoro K3 Ha 3emitto B TOH k€ TOUKE, €CIIM IPU 3TOM B
y3J1€ JOTIOJHM-TENbHO NOJKIIOUEH HEHArPYKEHHBII
TpaHcopmarop MomHocThIO 32 MB-A, uk = 11,5%, n =
230/10,5 kB, cxema coennnenust ooMoTok YO/A — 117

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
12




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBHICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. KonrpoJbHas padoTa no ycroi4nBoCTH

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJBLHOI0 MeponpusTHs: CTyACHTHI I0Jy4YalOT HHIUBUIYyaIbHbIE
3a/laHusl, BKIIIOYAIOUIME 2 TEOPETHUUECKUX BOMpOca U 3aj1ady, oyHo uiau nocpeacrsom OCOII npu
J1O. PabGora npoBoAUTCS BO BpeMs ayAMTOPHBIX NPAKTUYECKUX 3aHATHH, BpeMs BbInoiHeHus 90

MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

JlaTp pa3BepHyTBIE OTBETHI HA TEOPETUYECKUE BOIIPOCHI U PEIIUTH 3a/1a4y

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3aIIaHUPOBaHHbBIE pe3ynbTathl | Bonpocsl/3aianus A IpoBEpKU

00y4YeHHMsI 110 TUCHHUIUIMHE

3HaTh: OCHOBBI TEOpUH 1.IIpenensHepli yroa OTKIFOYEHHUS TOBPEXKIEHHOTO
JJIIEKTPOMEXAHUUECKUX JJIEMEHTA DJIEKTPOIepeaaun

MIEPEXOIHBIX MIPOLIECCOB B 2./leificTBUTENbHAS XapaKTEPUCTUKA MOIITHOCTH.
COBPEMEHHBIX Binsnne mapaMeTpoB CXeMbl Ha XapaKTEPUCTUKU

AIEKTPOIHEPTETHUECKUX CUCTEMAX
U CHCTEeMaXx dJIEKTPOCHA0XKEHUS

MOIIHOCTH
3.CyTb MeTO/a TOCIIE0BATENbHBIX HHTEPBAJIOB
4.Bnusinre APB Ha XxapakTepucTHKY MOIIIHOCTH
5.0tkmouenne K3 kak Mepa NoBbIIIEHHs YCTONYMBOCTU

YMeTh: aHAIU3UPOBATH MPUYHUHBI
BO3HUKHOBEHUS U  (PUINYECKYIO
CYIIHOCTh MPOLIECCOB HApYIIECHUS
CTaTHUYECKOM W  JUHAMHUYECKOU
YCTOMYMBOCTH, a TaKKe 3apaHee
MpEaOTBpaLaTh UX  OIIaCcHEBIC
MTOCJICICTBUS

1.Onpenenuts 3Hauenue J/1C reneparopa 6e3 APB,
paboTaroliero Ha IUHBI CHCTEMbI OECKOHEUHOU
MOIIHOCTH P KOTOPOil K03 uireHT 3amnaca
cTatudeckoil ycroitunBoctu pasex 100 %

P0=0,5; Uc=1; Xd=2,0; X"d=0,2; X'd=1,0; X1=0,15; Xn
=0,35 Tj=5c; cos f=0,8

2.YcroiunBa JId TUHAMUYECKH CUCTEMA MPH 3aJaHHOM
3HAYEHUH yria oTKIroueHus. [loctponTs miomanku
YCKOPEHUSI U TOPMOKEHUS
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3anjgaHUupOBAHHBIE

pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 11t mpoBepKu

P -
HP
AP
r_’_f"
F,
R - b
P i
HP
-
IIAP
-
AP
E, N L
5 i

O

3.
VYcroiturBa 11 JUHAMUYECKHA CUCTEMA MPHU 3aJJaHHOM
3HAYEHUH yIJIa OTKIrYeHus. [loctpouTts momanku
YCKOPEHHS U TOPMOKEHUS

YMeTb:  BBINOJHATH  PacyeThbl 1.YcToitunBa MM IUHAMUYECKH CUCTEMA IIPHU 3aJaHHOM

YCTOWUYNBOCTH c Y4ETOM 3HAYECHUH

peryaupoBaHus BO30YKICHUS yriia OTKIr04YeHus. [1oCTpouTh MIomanky yCKOpeHus u
TOPMOKEHHUS
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3anianus A1 IpoOBEPKU
00y4YeHUs 10 TUCITUTINHE

p.ﬂ
P

H
o
[,:.

VN

oTEN

¥

(=0 ]

2.0npenenuts rpauuecKu METOIOM IIIOMIAACH
MpelebHBINA YroJl OTKIIOUEHUS aBapuu

P
HE
[[aP
E, L

L )

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaH1EC BBIITOJIHECHO HEBCPHO UJIU IMPEUMYIICCTBEHHO HE BBIIIOJTHEHO

KM-5. 3amuTtsl J1a0OpaTOPHBIX padoT

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIponenypa npoBeneHnsi KOHTPOJIbHOI0 MepONPUATHSA: BrinonHeHHble 1abopaTopHble pabOThI
B XOJI€ YCTHOW Oece/Ibl 3aIUIIAI0TCs CTYJACHTaMU B BUJIE OTBETOB Ha TEOPETUIECKHUE BOIIPOCHI.

KpaTkoe conep:kanue 3a1aHusi:

OTBeTUTH HAa BOMPOCHI 110 MOPSKY BHIOJIHEHHUS paboT U TEOPETUIECKUE BOIIPOCHI,

MOSCHAOIIUE MOJIYYCHHBIC PE3YJIbTAaThI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHUPOBaHHBIE pe3yJIbTaThl o0yueHus no | Bonpocsl/3aanus 11 npoBepKu
JUCHUITIINHE

3HaTb:  OCHOBBI  TEOPUM  IJIEKTPOMEXAHUYECKUX 1.Kakum 006pa3zom n3MeHseTcs
MEPEXOIHBIX IMponeccoB B COBPCMCHHBIX BCJIMYMHA COIIPOTUBIICHUA 00OMOTKH
JJIEKTPOIHEPreTUYECKUX  CHUCTeMax M CHCTeMax potopa nipu pasrone AJIK?
AIIEKTPOCHAOKEHUS 2.IlyckoBbie xapakrepuctuku C/1 u

UX MPECTABICHUE YEPE3
apaMeTpbl CXEMbI 3aMEIICHUS
3.Pacuernas cxema y3na
IPOMBIIIIEHHON KOMILIEKCHON
Harpy3ku

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. «3a4TEHO»
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJ]aHue
BBHITIOJTHEHO MTPABWJIBHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: «HE 3a4TCHO»
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Y napHbIi TOK KOPOTKOTO 3aMBbIKaHUS, aITOPUTM pacueTa B CIIOKHOU cxeMe.
2. Croco0 1uromasen
3. 3amaua

IIpouenypa npoBenenust

CryneHThl mony4aroT OWieTsl, BpeMsi Ha noarotroBky 60 munyt. OTBer ycTHO. IIpernonaBarenem
MOTYT OBITb 33aJJaHbI JIOTIOJIHUTENIbHBIE BOIIPOCHI U3 IIEPEUHs BOIIPOCOB K SK3aMEHY.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08
0C80eHUA OUCUUNTUHBL

1. Komnerenuuss/Uuankarop: MJ1-1nk-6 [lpumensier metosl pacuera nokasarenei
(YHKLIMOHUPOBAHUS 3JIEMEHTOB U CUCTEM TEXHOJIOTHYECKOI0 000PYA0BaHUS OOBEKTOB
poEeCCHOHAIBHON e TEIHHOCTH

Bonpocel, 3a1anns
1.I[TapameTpsl cxeM 3aMeIlIEeHUs HYJIEBOM M0CIEI0BAaTEIbHOCTH CUHXPOHHBIX T€HEPATOPOB,
CUHXPOHHBIX U aCHHXPOHHBIX JBUTAaTesel, 00001IeHHONH HATPY3KU
2.IlpuBeneHue napaMeTpoB CXeM 3aMELIEHMsI K OJJHOW CTYIEHU TpaHC(HOPMALIUK IO TOUYHBIM U
CpeIHUM 3Ha4eHUsIM K03 puieHToB TpanchopmManuu
3.IIpuOaMKEeHHBII y4eT CUCTEMBI IIPU pacueTax MEKTPOMArHUTHBIX EPEXOIHBIX MPOIIECCOB
4.OcHOBHBIE JONYIIEHU ITPH pacyerax TokoB K3
5.Uuterpan [xoyns OT MepuoaNUeCcKO U arnepruonuecKoi cocTaBistomux Toka K3

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.11pu npuIU:KEeHHOM NPUBEAEHHUH NAPAMETPOB K 0a3UCHBIM YCJIOBHAM NPUHUMAIOT
cJeAyolue CpelHie HOMMHAJIbHbIE HATIPSIXKEHHU s
OTBeThI:
A 515;230; 115;37;10,5; 6,3 xB
b 525;220; 115;37; 10 ; 6,3 xB
B 515; 250; 115; 37; 10,5; 6,3 xB
I' 515;230; 110; 35; 10,5; 6,3 xB
J515;230; 115; 37; 11; 6 kB

Bepnsiii otBeT: A

2.Kaxkoii napamMeTp CHHXPOHHOW MalIMHBI 0003HaYaeTcss X2
OtBeThI:

A MHAYKTHBHOE CONPOTUBIIEHHE 0OpaTHOM MMOCIIE0BATEIbHOCTH

b cBepxnepexoaHOe MHIYKTUBHOE COIPOTUBIIEHUE IO NTONEPEYHON OCH

B cuHXpoHHOE UHAYKTHBHOE CONIPOTUBIIEHHE IO MPOJI0JILHON OCU

I' cHHXpOHHOE MHAYKTUBHOE CONIPOTUBIIEHHE 110 MONEPEYHON OCH

J1 cBepxnepexoJHOe NHAYKTUBHOE COITPOTUBIIEHHE 110 MPOA0IbHON OCH
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Bepnsiit otBeT: A
3.IIpu pacuere HaYAILHOTO 3HAYEHUS CBEPXIEPEXOIHOr0 Toka K3 aCMHXpOHHBIN IBUTATENh
BKJIFOYAETCS B CXEMY 3aMEIICHHS COMPOTUBICHUEM

OTBeTHI:

: ' VK,

r?
B | ok A

F
B xd'

T

I x.f.'

q

Bepnsiit otBeT: A

2. Komnerennusi/Unaukarop: UJI-2nk.6 3HaeT MeTOIbI BeJIeHUsI PEKUMOB pabOTHI 0OBEKTOB
poeCCHOHAIBHON e TEHHOCTH

Bonpocsl, 3aganus
1. VcnoBus BEIOOpa BBIKITIOYATENICH, pa3beIUHUTENCH, OTACIUTENEH, BEIKITIoOUaTe e
Harpy3Ku U KOpOTKO3aMbIKaTeIei
2.0mpeneneHne meprouaeckoi cocrapisonieit Toka K3 ot CI' B pon3BOIBHBI MOMEHT
BpEMEHU
3./IlmHaMuueckast yCTOMYMBOCTD JJIEKTPOIHEPTETUYECKON CUCTEMBI

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Ilpu pacyere cBepXmnepexoAHOro TOKA KOPOTKOI0 3aMbIKAHUSI CHHXPOHHbIE
reHepaTropbl BBOIATCH B CXeMY 3aMeLIeHUsA
OTBeThI:
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B ECI'Xd
E".X.
. d
E, X
I
Eq X,
|

Bepnsiit otBeT: B

2 Kakum napaMeTpamMu BXOOAT B CXEMY 3aMCHICHUS CUHXPOHHBIC MAIIIMHBI 0c3 APB npu

pacyeTe CTaTUH4eCKOM YCTOMYMBOCTH
OtBeThI:

E’.X

q>

d
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| EqXq
BE'.X.
B d
E, X
I
By
|

Bepnsiii otet: /]

3.Ceepxnepexoanyro I/IC acHHXPOHHBIX IBUTaTe/ el B HAYAIbHbIE MOMEHT BpeMeHH (B

OTHOCHTEJIbHBIX eIMHULAX) cieayeT onpeaeasith no popmyJe (U -HanpsxeHne HA

BbIBOJIaX MAIIMHBI B MOMEHT, npeaiecTpyomuii K3; | - Tok craropa B MoMeHT,

npenmecrpyrommii K3; X" - ceepxnepexoaqnoe nHAyKTUBHOe conpoTuBjaeHue A/l
OTBeTHI:

E'-[Ucosg] Using-1x')

Bl E"-((Ucosp) -(Using+Ix")

Bl E-Ju)-(U-Ix)

F E”=DT__IX”

it x"=VK,

Bepnsiit otBeT: A
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3. Komnerenuusa/Muaankarop: NJ1-3nk-6 JleMOHCTpUpYET NOHMMaHIE B3aUMOCBSI3H 3aa4
AKCIUTyaTaIluy U 00€CTIeUeHUs TEXHOJIOTHYECKUX PEKUMOB PaOOTHI 00BEKTOB PO EeCCHOHATBHON
JeSITeIbHOCTH

Bomnpocel, 3axanus
1.Meponpusitust mo orpannueHuto Tokos K3
2.YT1II0BbI€ XapaKTEPUCTUKU MOITHOCTH, yueT Biusinus APB, ypaBHeHus
3.Perynupytomuii 3pPeKT Harpy3Ku
4.0cobennoctu pacuetoB TokoB K3 B pactipenenurensHbix cetsx Huxe 1000 B
5.060ocHOBaHME METOA MTOCIIEIOBATEIBHBIX HHTEPBAJIOB

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.3ambikaHue B Tpex(a3HOi 3JIEKTPOIHEPreTHYECKOH cucTeMe ¢ U30JIHPOBAHHOM
HEHUTpPaJIbI0, IPU KOTOPOM € 3eMJIel CoOeIMHAETCS TOJAbKO oaHa ¢a3a — 3To
OTBeThI:

IIPOCTOC 3aMbIKaHUE

neyxdaznoe K3

nByxdasznoe K3 Ha 3emimto

onHodazxoe K3

nsornoe K3 Ha 3emutro

Bepnsiit otBeT: A
2.BbiOepuTe BEPHYIO BEKTOPHYIO IHATPAMMY /151 HeSIBHONIOJIIOCHON CHHXPOHHOI
MAIINHBI

OtBeTsI:
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Bepnpsiii otBet: B
3.Kakum mapamerpamu BXOJSIT B CXEMY 3aMeLICHUs CHHXpOHHBIE MamHbl ¢ APB T1/] mpu
pacuere CTaTUYECKOM YCTOWYUBOCTH

OTtBeThI:

A EQ"'\d

| EqXq
B3

B d
E, X




E(I“X d

Bepnpsiit otBet: b
4. Ha pucCyHKe CXeMaTHYHO MOKA3aH CJeAyIOIHi BH 3aMbIKAHUA

O >x

OTBETHI:

A tpexdaznoe K3 - K(3)

b nByxdaznoe K3 - K(2)

B nByxdasznoe K3 na 3emmto - K(1,1)
I" onnogasznoe K3 na 3emiro K(1)

N neoitroe K3 na 3emutio - K(1-1)

Bepnsiit orBet: B

II. Onucanue wkKanvl ouenueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85

Onucanue xapaxmepucmuku 6blnonHeHus 3nanus: Pabora BBINOIHEHA B paMKax "TPOJBUHYTOr0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEITbHbIE
HEJO0CTaTK!

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binoineHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHs. OCHOBHasI 4aCTh 33JJaHHS BHIMIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJICHHOTO YPOBHS
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa He BHIIIOJHEHA WX BBIIIOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

PesynpTupyromas orenka ¢opmupyercss BAPC ¢ y4eToM OIIGHOK TEKyIed yCleBaeMOCTH U
9K3aMEHAIIHOHHOM.
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