®OH/I OHEHOYHBIX CPEACTB 1O JAUCUHUITIJIMHE
INPUEM 2018 r.
OOPMA OBYYEHMUSI ounas

3JICKTPI'I‘-ICCKHC MAaIIHHbI H alnaparTsbl

e
Hanpasnenue noarorosku/ | 13.03.02 JiieKkTpo’HepreTHKa H 31eKTPOTeXHAKA

CHEHATILHOCTD
O6pasoBatenbHas nporpamMmma
(HanpaBieHHOCTH (TpoduIIb))

Crennanuzanus

YpoBenb 0OpazoBaHus

Kypc
TpynoemkocTs B KpeauTax
(3aYeTHBIX €IMHMIIAX )

H.o. 3aBeaytouiero kadenpoii -
PYKOBOJMTESE OTJE/ICHHS Ha
npaax kapeapsr 02D

PykoBoautens OOIT

[TpenonaBarens

N nKHHAPHHT 2JIEKTPONPHBO/JA H YJIEKTPOOOOPY/10BAHHS

BHekTpooﬁopyuonanne JeTaTe/IbHbIX alnapaTtoB

BbICIIEE 0Opa3oBaHue - GakalaBpuaT

3 I cemectp |5

P

& A.C.HUBawyTeHKo

%W\J/ I1.B.TioteBa |

| I.B.Tioresa

2020 .




1. Poan AUCHHUIIIIMHBI «3.11eKTpnqec1me MalllMHbI U alinmapaTsb» B (l)OpMHpOBaHI/II/I KOMIIeTeHII Uil BBIITYCKHUKA:

CocraBisiionue pe3yibTaTOB OCBOCHUSA ()]ecxpnm‘opbl

ii WHankaTopbl A0CTHKEHUsI KOMIeTeHIUiT o
DJIeMeHT 00pa3oBaTe/IbHOM Kon u PbI X 1 KOMIIeTeHIHii)
nporpamMmsl (qucuumianna, | Cemectp KOMIIeTeHI[HU HanmeHoBan#ne KoMITeTeHIINH
Kog HaumeHoBaHHe HHANKATOPA
npakruka, FHA) Kon HaumenoBanue
HHIHKATOpa JAOCTHKEHUsI
Bunaneer MeTogamMu pacuera, POSKTUPOBAHUS
OIIK(Y)-4.4B1 | anexTpoMexaHHYECKHX MpeoOpa3oBaTeeit
JHEPrUu
YMeeT Ucnonb3oBaTh NOJTyYEHHbIE 3HAHUA NpU
eLeHNN NMPAKTUYECKMX 3aad4 Mo
OINK(Y)-44y1 | P P A
AHAJH3HPYET yCTAHOBHBIINECS NPOEKTUPOBAHMIO N UCTIBITAHUAM
C 5 PEXUMBI pabOTHI TPAaHC(HOPMATOPOB U 9N1IeKTPOMEXaHNYeCcKoro 0bopyAoBaHuMA
TIOCODCH HCIIOJIB30BATH BPALAOLIUXCS JIEKTPUYECKUX 3HaeT mecTo n POb INEKTPUYECKMX MALLUNH U
METO/Ibl aHAIM3a 1 N.OIIK(Y)-
OIIK(Y)-4 MalIMH, a TaK)Ke dJICKTPUUECKUX U TPaHcHOPMATOPOB, a TAKKE INIEKTPUYECKUX U
MOJIEIIMPOBAHUS IIEKTPUYECKUX 44
o 2JIEKTPOHHBIX AIIapaToB Pa3InYHbIX OIIK(Y)-4.431 3N1EeKTPOHHbIX annapaToB B 3/1eKTPONPUBOAAX,
Henel U IeKTPUYECKHX MAIINH
THUIIOB, UCIIONB3YET 3HAHUE HX 3/1eKTPOCHABKEHNM, aBTOMATU3 AL
PEXKUMOB PabOTBI 1 XapaKTEPUCTUK NPOMbILINEHHOTO NPOM3BOACTBA
3HaeT OCHOBHblE YPaBHEHWA NPOLLEcCcos,
DNEeKTpUYECKUE MAIINHBI
5 CXeMbl 3aMELLLEHWUA U XapaKTEPUCTUKU
U annaparsl
OIIK(Y)-4.432 3NEKTPUYECKUX MALLUH U TPaHCcHOPMATOpOB, a
TaKKe 3/1eKTPUYECKNX U S/IEKTPOHHbIX
annapaTos
Brnageer orbiToM paboThI ¢ IpubopaMu u
OIIK(Y)-6.1B2 | ycraHOBKaMu AJIs 9KCIIEPHMEHTATBHBIX
CriocoGeH IPOBOUTD Bri6upaer cpeacTsa u3MepeHus, UCCICNOBAHNM
U3MEPEHUS SIIEKTPUIECKUX U MPOBOAUT U3MEPEHHS DIIEKTPUUECKHX YMeeT NpoBOANTL IKCNEPUMEHTbI MO
OTTK(Y)-6 HEIJIEKTPUIECKHUX BEITHIHH N.OIIK(Y)- | ¥ HedIeKTPUUECKHX BEIUUHH, OIIK(Y)-6.1Y2 | 3agaHHbIM MeToaMKam ¢ nocneaytowen
HPUMEHUTEIHHO K 00beKTaM 6.1 00pabaThIBacT pe3yIbTaThl 06paboTKOl M aHaNN30M pe3ynbTaToB

npodeccuoHaIbHOM
JIeATEIbHOCTH

U3MEpEHU U OLIEHUBAET MX
MOTPELTHOCTh

OIK(Y)-6.133

3HaeT TMMOBbIE CTaHAAPTHbIE U3MepPUTE/bHbIE
npubopbl, ycTpoicTBa, annaparsbl,
nporpaMmmHble CPeacTBa, UCNOb3yemble Npu
3KCNepUMeHTax




2. IToka3zaTesu U MeTOALI OLICHUBAHUS

Il1anupyeMble pe3yIbTaThl 00yYEeHHs 10 TUCHHILINHE

Kon unaukaropa

HaunmeHoBanue pa3aeaa

MeToabl OLleHMBAHUSI

Kon HaumenoBanue JOCTHKEHUS JHCHUILIHHBI (O eHOYHBIEC MEPONPHUATHS)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH ce
YaCTH)
Pasnen 2. Tpancdopmatopst Ompoc-momnyck Kk 1JabopaTopHOU
YMeTb IIaHHPOBATH H IIPOBOAUTS HEOGXOMMBIE Pasnen 4. AcuaxpoHHBIE paborte, BBITOJHEHNE OTYETa 110
3KCIEPUMEHTAIbHbIE UCCIEAOBAHHUSI, CBSI3aHHBIE C MariHbl (AM) n1abopaToOpHOH paGOTC,VOHPOC-SEaIlII/ITa
Pazgen 5. CunxpoHHbIE 1o J1abopaTopHoOii paboTe
OlIpeJEIICHNEM I1apaMETPOB, XapaKTEPUCTUK U COCTOAHUSA vammse: (CM)
P 1 3JIEKTPUUECKUX MAIIMH ¥ TPaHC()OPMATOPOB, a TAKKE WLOIIK(Y)-6.1 Paszien 6. MamHHs!
SJIEKTPUYECKHX alIapaToB, HHTEPIIPETUPOBATH JAHHBIE U noctostHHOro Toka (MIIT)
AclIaTh BBIBOJBI. Pazpen 7. Dnextpudeckue
amnmaparbl KHHEMaTHYeCKON 1
CTaTHIECKON KOMMYTaIHN
Pasnen 1. Beenenue KonTtponrHas pabora,
Paznen 2. TpancdopmaTtopst UHIUBUAYyadbHOE 3anaHue, Koncnekr
Paznen 3. OGwue BOmpock! TEOPETUYECKOT0 MaTepuaia, 3K3aMeH,
TEOPUH IIIEKTPUUECKUX MAIIUH BBITIOJTHEHHE KYPCOBOT'O MPOEKTA,
MIEPEMEHHOTO TOKa 3aIIuTa KypcoOBOTO MPOEKTa
YMeTh aHamM3upOoBaTh MPOLIECCHI, MPOUCXOIAIINE B Paznen 4. AcuaxpoHHBIE
Pl 2 ANIEKTPUYECKHUX MallliHaX U TpaHCPOopMaTopax, a TaKxKe VLOTIK(Y)-4.4 MaiuHbl (AM)
3JIEKTPHYECKUX AIllIapaToB Pasnen 5. CuuxpoHHbIe
MammHb (CM)
Pasnen 6. Mamuss!
noctostHHoro Toka (MIIT)
Pazpen 7. Dnexrpudeckue
amnmaparbl KHHEMaTHYeCKON 1
CTaTUYECKOM KOMMYTallUU
Paznen 1. Beenenue KonTponbHast pabora,
Pazpnen 2. Tpanchopmaropst WHAWBHUIYyAIBHOE 3a1aHHAE, IK3aMEH, ,
B Paznen 3. Obmme Bompocs BBITTOJTHEHHE KYPCOBOTO IPOEKTA,
BIIIOJIHATH PacyeThl HapaMeTPOB, XapaKTEPUCTUK
TEOPUH DIIEKTPUIECCKUX MAIIHH 3aIIuTa KypCOBOTO MPOEKTA
P13 ANEKTPUIECKHUX MAIllUH 1 TPaHC(HOPMATOPOB, a TAKKE VLOTIK(Y)-4.4 [IePEMEHHOTO TOKa

QJICKTPUYCCKUX aIllapaToB

Paznen 4. AcuaxpoHHBIE
MamuHb! (AM)
Pasnen 5. CunxpoHHble
MammHbl (CM)




Pasgen 6. MamnHbe!
noctostHHoro Toka (MIIT)
Paznen 7. Onekrprueckue

amnmaparbl KHHEMaTHYeCKON 1
CTaTUIECKON KOMMYTAIHN

3. IlIkaJja oueHUBaAHUA

[Topsiox opraHu3alMy OLIEHUBAHUS PE3YJbTATOB OOYUYEHHS] B YHUBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBAaHMS PE3yJIbTaTOB 00y4deHHUsI B TOMCKOM MoJauTexHu4YeckoM yHuBepcuTeTe (CrucTteMa OlleHHBaHUA)» (B ACHCTBYIOLICH peAaakium).
Hcnonb3yercss OaIbHO-PEUTHHIOBAsl CHCTEMa OICHWBAHHUS DPE3ylIbTaTOB OOydeHms. MToroBas oreHka (TpaauIlMOHHAs W JUTEpHAs) 10 BHJIAM
yuebHoi gestensHocTH (u3ydenue aucuurmnd, YHWPC, HUPC, kypcoBoe mnpoekTupoBaHHME, NPAKTHKU) OMpelesercs CyMMOW OaluioB IO
pe3yJibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTaluy (MTOroBast peTUHroBasi oleHka - MakcumyM 100 OamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ arreCcTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OOCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUs
3aaHusA

CooTBeTCTBHE

TPaJHLHOHHO OLICHKe

Onpeneﬂeﬂue OLCHKH

90%+100% «OTIYHOY OTIMYHOE NOHMMAaHUE NPEIMETA, BCECTOPOHHHUE 3HAHUS, OTJIMYHBIE YMEHUS H BJIAJCHUE ONBITOM MPAKTHUESCKOH NEATECILHOCTH
9 9 9

HEO0XOIUMBIE Pe3yIbTaThl 00yUeHUsI c(HhOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OJM3KAM K MAKCHMAaIbHOMY

70% - 89% «XOpoII0» 0CTaTOYHO ITOJIHOE ITIOHMMAaHHUeE IIPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IIPAKTHYECKOHN AeATEIbHOCTH, HEOOXOIUMEBIE PE3YIbTATEI
& 9 9

00yueHHs c(hOPMUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUMAIIEHBIM KOJMIECTBOM OaioB

55% - 69% «Y 10BIL.» IIpueMiaeMoe HOHUMAHHUE MIPEAMETA, YIOBIETBOPUTEILHBIE 3HAHUS, YMEHHS U OMBIT IPAKTHUECKON AeATEIbHOCTH, HEOOXOIUMBIE PE3YILTATHI
9 & b

00y4eHust ChOpPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aljIoB

0% - 54%

«Heynosiu.»

PeSyHBTaTI)I O6y‘IeHI/Iﬂ HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

[IIxana 15 OLIEHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/laHui PK3aMeHa 0aJLI TPAAUMLIMOHHOI OLleHKe Onpenenenue oueHKu

90%+100% 18 +20 «OTIIIHO» OTnugHOE IOHUMAaHKE TIPeIMEeTa, BCECTOPOHHNE 3HAHMS, OTJINYHBIC YMEHHUS U BJIaJICHHUE OTBITOM IIPAKTUIECKOH e TETBHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00ydeHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0AJUIOB, OJU3KHM K MAKCUMAIBHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE IOHUMaHHUE TIPEAMETa, XOPOIITHe 3HAHMSI, YMEHHSI U OTIBIT TPAKTUIECKOH e TEIHbHOCTH, HE0OOXOTUMBbIE
pe3ynbTathl 00ydeHus chopMUpPOBAHBI, KAYECTBO HU OJTHOTO U3 HUX HE OIICHEHO MUHHMAJILHBIM KOJMYECTBOM 0aJlioB

55% - 69% 11+13 «Y IOBIL» [MpueMireMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS H OIBIT MPAKTUICCKOH NesITeIbHOCTH, HEOOXOAMMEBIC
[pe3yIbTaThl 00yUYeHHS C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHCHO MHHAMAIIEHBIM KOJMYECTBOM OaJlIOB




0% - 54% | 0+10 «Heynosi.» | PesynbraTel 00y4eHUs! HE COOTBETCTBYIOT MUHHUMAJILHO JOCTAaTOYHBIM TPEOOBAHUSIM

[IIkana aJist OLIEHOYHBIX MEPONPHSTHIA 3aueTa/AuddepeHIInPOBAHHOTO 3a4eTa

% Ha0paHHBIX Bamn fOOTBeTCTBP[E
GALIOB pagMIIHOHHOHN Onpe}leﬂeﬂne OLCHKHA
OLICHKE
90% ~+ 100% 90 =100 | «Otmmaao» | OTIMYHOE TIOHMMAaHHUE MIPEIMETa, BCECTOPOHHUE 3HAHUS, OTIMYHBIE YMEHHS U BIIQJACHHE ONBITOM IPAKTHUECKOH AEATEIbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHHsI cHOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY
70% + 89% 70 + 89 «Xopomo» | JlocTaTo4HO HOJHOE IOHUMAHUE MPEAMETa, XOPOIIUE 3HAHUS, YMEHHS U OIBIT IPAKTUYECKOMN NEITEIbHOCTH, HEOOXOIUMBIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJHOTO M3 HUX HE OIICHEHO MHHUMAJIBbHBIM KOJIHIECTBOM 0aJLIOB
55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe NOHUMAaHNE IPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMECHUS U ONBIT IPAKTHIECKOH AEATEIBHOCTH, HEOOXOIMMBbIE
Pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHMMAJIbHBIM KOJMYECTBOM OAJIIIOB
55% ~+ 100% 55 +100 «3auteHo» | Pe3ympTaTel 00ydeHHS COOTBETCTBYIOT MUHHMAIBHO TOCTATOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «HeynoBn.»/ |Pe3ynbraTel 00y4eHHs HE COOTBETCTBYIOT MUHHMAIIBHO JIOCTATOYHBIM TPEOOBAHHUAM
«He 3auteHo»
4. TlepeyeHb TUNMOBBIX 3aaHUI
OneHoYHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI
1. Omnpoc-monycK K JJabopaTopHOU Bompocsr:
pabote 1. YeM omiHM9arOTCS MOHMKAIOIIMN U TOBBIIIAIONIIHA TPaHC(POPMATOPHI?

2. TlosicanTe X0J10CTOM X0OA, KaK PEKUM paboThI TpaHchopmaTopa.

3. J1nst 94ero mpoBOJUTCS OIIBIT XOJIOCTOTO X0/1a?

4. Kakue obopynoBaHue u mpuOOPbI HEOOXOANUMBI JUIsl IIPOBE/ICHHS OIBITOB XOJIOCTOTO X0/1a U KOPOTKOTO
3aMbIKaHUA?

5. Kakas 3aBHCHMOCTB Ha3bIBa€TCS PETYIMPOBOYHON XapaKTEPUCTHUKOM U KaK ee MMOIy4aroT.

6. Kakas 3aBHCMMOCTb Ha3bIBACTCS XapaKTEPUCTUKOW KOPOTKOTO 3aMbIKaHHS U KaK €€ MOJIydaloT.

2. Ormpoc-3anuTa mno 1abopaTtopHoi Bompocksr:

pabote 1. OObsacHUTe NpaKTHYECKOE 3HAYCHNE BHEITHUX U PErYIMPOBOYHBIX XapakTepucTuk CI .

2. OOBsiCHUTE B3aMHOE PACIIOJI0KEHUE PEryTUPOBOYHBIX XapakTepucTHK CI', CHATHIX MPH OJHOM U TOM XKe
HalpsDKEHUH JUTS Pa3JIMYHBIX XapaKTepOB HarPy3KH.

3. Ilepeuncnure ycioBus, Ipu COOIIIOAESHNH KOTOPHIX MOJIyYaroT paboure XapakTepUCTHKH.

4. W3znoxuTe NOPSAOK JEHCTBUHA IPH MOITYYESHUH paboUyMX XapaKTEPUCTHK ABHUTaTeIs.

3. KontponsHas pabora [IpuMepsI BOIIPOCOB BEIHOCUMBIX HA KOHTPOJIBHBIE PA0OTHI:
N300pa3ute BEKTOPHYIO AHarpamMmy TpanchopMaTopa Al peskMa XOJIOCTOrO X0/1a M TalTe HE0OX0IuMbIe
TTOSICHEHHSI.

2. W3obOpasuTe BEKTOPHYIO AHarpaMmmy TpaHchopmaropa, paboTaromero npy akTHBHO-MHAYKTHBHON HAarpy3Ke, U
JaiiTe He0OXOIMMBIE MTOSICHEHMSI.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

N3o0pazute 1 NOSCHUTE BHELTHNE XapaKTEPUCTHKU TPaHCPOPMATOpa MPH Pa3INYHBIX XapaKTepax Harpy3KH U
3aMUIINTE YCIIOBHSL, IPU KOTOPBIX OHH MOJTyYECHBI.

Peakius sikopst SBHOIONIOCHOTO CHHXPOHHOI'O I€HepaTopa IMpu aKTHBHO-EMKOCTHOI Harpyske.

KoHcTpyKuus SBHOIIOIIOCHOT'O ¥ HESIBHOIIOIIOCHOT'O CHHXPOHHOTO TeHepaTopa, 00JIacTH NPUMEHEHHSI.

I/IHZ{I/IBI/IL[yaJ'ILHOG 3a1aHnue

TemaTuku WHAWBUAYAJIbHBIX SaﬂaHI/Iﬁ 110 pazjaeiiaM JUCUMIIIIMHBI.

1.

Pacuer skcruryaTaliMOHHBIX XapaKTEepUCTHK CHIIOBOTO TpaHchopmaTopa
[Mopsiok BBIMOTHEHMS 3a1aHHSA:
Mo xaTanoXHBIM JaHHBIM TpaHCc(OpMaTOpa ONPENCTUTh HEOOXOANMBIC BETHIHNHBI.

SH UF]H UH‘H Po P ¢ Uy iﬂ
kBA kB kB kBT kBT % %
100 6 04 0,330 2,27 4,7 2.6

1. OnpezaencHue mapaMeTpoB CXEMbI 3aMEIICHHS TpaHChopMaTopa

1.1. OmpezneneHne mapaMeTpoB CXEMBI 3aMENICHIs TpaHc(hopMaTopa B peKUME XOJIOCTOTO X012

1.2. OmpeneneHne mapaMeTpoB CXEMBI 3aMELIEHHS TpaHC(OPMATOpa B PEKUME KOPOTKOTO 3aMBIKaHHS
2. OrneHka 3KCIUTyaTallMOHHBIX CBOICTB CHIIOBOTO TpaHc(opmaTopa

2.1. PacdeT U OCTpOEHUE BHEIIHUX XapAKTEPUCTHK

2.2. Pacuer u moctpoerne 3aBucuMoct AU=f{(p2)

2.3. Pacuer n mocTpoeHUE SHEPIETHUECKUX XAPAKTEPUCTHK

3ajaHue BBIMOJIHSACTCS B COOTBETCTBUHU C MHIMBUAYaJIbHBIM BapUAHTOM.

IToctpoenne cxemMbl 0OMOTKH MaIllMH IEPEMEHHOTO TOKa

ITopsimok BHIMIOTHEHUS 3aAaHUS:

[To 3agaHnIO0 MOCTPOUTH CXeMy OOMOTKH CTaTOpa: YUCIIO Ma30B cratopa Z=18; 4ncio moatocoB 0OMOTKH 2p=2;
YHUCIIO ApaIICIBHBIX BeTBeH a=1; gucmo ¢a3z m=3.

1. BEITOTHUTE HEOOXOAUMBIE pacdeThl, H TOCTPOUTH 3Be3ry ma3oBbx J/1C.

2. IlocTpouTs pa3BepHYTYIO CXeMy OOMOTOK cTaTopa Jisl Bcex Tpex (das.

3. IlpocTaBuTh HarpaBJIEHHE TOKA BO BceX Tpex (azax.

3agaHue BHIITOJIHACTCS B COOTBETCTBHHU C MHAMBHUAYaIbHBIM BapHAHTOM.

MarauTHoe 1osie B CHHXpPOHHO! MallllHE
[To maHHBIM OTIpeNIeNUTh HEOOXOAUMBIC BEIUIHHBL.

Yron mex
No [Tonosxkenne Hamnpasnenue Hanpasnenue IC TDK(){'I
N potopa TOKa B 00MOTKE BpaLIgHHA h
BapHAHTA _ KOS
¥, TpajL. L. BO3OYK/IEHHS potopa
\J, rpaj. 3L
1 30 MONOKHTENBHOE oe3 () 0

B xo11¢ BEIMIOTHEHHS ClIeTyeT MPOU3BECTH PACUET U TIOCTPOCHUE:
1. HanpaBneHust HAMarHUIUBAIOIIEH CUITBI OOMOTKH BO30YXKICHHUS;
2. Hampasnenus 3JIC, uHAynHpyeMoii B OOMOTKeE SIKODSI;




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

3.
4

5.

MrHoBeHHbIE 3HaYE€HUsI TOKOB (ha3 OOMOTKH SIKOPST;

HamnpaBieHust MarHUTOABIKYIIMX CHI (a3 OOMOTKH SIKOPS ¥ PE3YJIbTHPYIOIIYIO MarHUTOIBIIKYIIYIO CHITY
SIKOPS;

XapakTep peakiuu sIKops ¥ XapakTep Harpy3KHd CHHXPOHHOTO FeHeparopa.

BaﬂaHI/Ie BBITIOJIHACTCA B COOTBETCTBHUU C MHAWBUAYAJIbHBIM BaAPUAHTOM.

4. TlocTpoeHne cXxeMbl 0OOMOTKH MaIlIWH IIOCTOSTHHOTO TOKa
[TopsMOK BBHIIOTHEHHUS 3aIaHUS:
ITo 3agaHHIO TOCTPOUTE CXEMY OOMOTKH SIKOPSL.

Howmep Yucno Yucno Tun odmotkn | Hanpaenenue
BAPHAHTA na3oB HOJIHOCOB HAMOTKH
Z 2p
1. 20 6 neTnesas JIEBOXO0J0BadA

1. BBImoMHUTS HEOOXOAUMBIE PACUETHI.

2. ITocTpouTh pa3BepHYTYIO CXEMY OOMOTKH SIKOPSL.
3. [IpocTaBuTh HampaBIeHUE TOKA.
3agaHue BHIITOIHACTCS B COOTBETCTBHHU C MHANBHAYaIbHBIM BapHAHTOM.

OKk3aMeH

HpHMep 9K3aMCHAITUOHHOTI'O ouera:
1. PerHI/IpOBaHI/Ie HaCTOThbI BpalllCHU ,Z[BPII'aTeJ'IefI MOCTOAHHOI'O TOKA NapaJlJICJIbHOTI'O B036y)KZ[eHI/I$[ HU3MCHCHHUEM
COIIPOTHUBJICHUA B LICNIH SIKOPA, I/I306pa3I/ITB QJICKTPHUYICCKYIO CXEMY, IMTOSACHUTC Ha IIPUMCPE MCXAaHUICCKUX
XapaKTCpUCTHUK

Peaxmust siKops B IBHOIIOJIFOCHOM CHHXPOHHOM TeHeparope (£ Y= -900):. n300pa3uTh cXeMy MONEPEYHOT0 BUAA C

prOH.[CHHOﬁ TpCX(I)EBHOﬁ 00MOTKO# SAKOPSA U ABHOIIOJIFOCHBIM UHAYKTOPOM, IOKA3aTh CUJIOBBIC JIMHUH MTOTOKA

00MOTKH sSAKOpA, CACIaTh HGO6XOZ[I/IMBIG IIOSACHCHUA. I[aTL OIIPEACIICHNUE PCAKIIUH SIKOPA U OXAPAKTECPU30BATH

XapakTep peakIiy IKOPs.

4.

5.

3anuimuTe ypaBHEHHs paBHOBECHS HANpsDKEHUH (pa3 0OMOTOK pOTOpa U cTaTopa, a TakXkKe ypaBHEHHE TOKOB
ACUHXPOHHOTO0 ABUraresis. [1osicHUTe COCTaBIIOUE 3TUX YPAaBHEHUM.

N300pasute 1 NOSCHUTE 3aBUCUMOCTH TOKA KOPOTKOTO 3aMbIKaHHsI TPAHC(OPMATOpa OT BEUYHHBI T10JIBOJJUMOTO
HanpspKeHUs. 3aluIInTe YCIOBU, TPU KOTOPBIX OHA MOJTyYeHa.

l"ameHue nyru B annaparax Ha NIEPEMEHHOM TOKE

3amura KypcoBOro MpoeKTa

IIpumep

1
2.
3.
4

BOIIPOCOB IIPHU 3aIUTE KYPCOBOI'O MPOEKTa:

Ot 4vero 3aBUCHT KOA((UIMEHT 3an0IHEHNS 11a3a?

[osicauTe huzmueckuii cMbIc K03 GHUIMEHTa CKOCa T1a30B CEPACYHNKA POTOPA.

[epeuncnure BO3MOXKHBIE IPUYMHBI HEAOMCIIOIb30BaHUS 3yOLI0BOM 30HBI MAarHUTHOM LieTH.

[Toyemy He yuuThIBatOT 3QPEKT BHITECHEHUS TOKA B CTEP)KHE MPU pacyeTe akTUBHOTO COIPOTHBIICHUS

KOPOTKO3aMKHYTOH 0OMOTKHM poTOpa AJIsl padovero pexxuma?

5.

Yro Takoe TeperpysovyHas CITOCOOHOCTD JABUTATCJIA U KDUTUYCCKOC CKOJIbKEHHE?

BeInonHeHne KypcoBoro npoexra

BprinonHeHue KypcoBoro mpoeKra
IIpoexkTpoBaHUe ACHHXPOHHOTO JIBUTaTelsl C KOPOTKO3aMKHYTBHIM POTOPOM




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Ilo (l)opMe KypcoBas pa60Ta JOJKHA MPEACTAaBIATh coboit MUCbMCHHYIO CaMOCTOSATCIIbHYTO y‘-Ie6HO-I/ICCJ'IeL[OBaTeJ'ILCKyIO
pa60Ty CTYACHTA, NJIs1 CUCTEMATU3allU, 3aKPCIUVICHUS TCOPETUICCKUX 3HAHUM U MPaKTUICCKUX HABbIKOB IIPH PCIICHUN
KOHKPETHBIX 3aJa4, a TAKXKC YMCHUU aHAJTITUTUYCCKHN OLICHMUBATD, 3alllUIaTh U 000CHOBEIBATH TMOJYYCHHBIC PE3YyJIbTAThI.

Jis IpoeKTHPOBaHIS ACHHXPOHHOTO JIBUTATEIIS OJDKHBI OBITh 33JaHBI CICAYIOIINE NUCXOTHBIE TaHHEIC:
1. HomunamsHeI peskum padotsl mo 'OCT 183.

2. HomunanesHas otnasaeMas MouiHocts (P2H), Bo3moskao mo T'OCT 12139-84.

3. KomaecTBo ¢a3 cratopa (ml).

4. BricoTa ocu BpamieHus h

5. Yacrora cetu (f).

6. HomunansHoe nuHeliHoe Hanpsokenue (U) mo TOCT 21128-83.

7. Cunxponnas yacrora Bpariernus (nl) mo I'OCT 10683, b0 4uCIio MOJFOCOB MAIIUHEI.
8. Cremnenb 3ammThl OT BHEMHUX Bo3aecTBuii mo 'OCT 14254-96 CT 247.

9. Crioco0 oxnaxaenus mo 'OCT 20459-87.

10. Ucnonmuenue mo crocody mouTaxa mo CT 246.

[IpuMep UCXOIHBIX TaHHBIX

Howm. Momrocts P21 =0,37 kBT; HOM. Hanpsikerne U =220/380 B; mom. YactoTa cetu £ =50 ['m;
grcino ¢a3z M1=3; 4rciao momrocoB 2p =2; BEICOTA OCH BpameHus h =63 mwm;

crerieHb 3amuThl [P 44; ncomaerne IM1001; cuctema oxnaxnerns [C0141, pexxum pabotsr S1.

Tect

BOHpOCH C YUCJIOBBIM OTBETOM
OnpenenuTb YacTOTY BPALEHUA POTOPE ACMHXPOHHOTO ABWIATENS, ECMM YUCIIO
nap NonkCcoB MalWHel 5, a BenuyKMHa ckonbxenua 1.2 %. YacTorta
NPoMEILLNEeHHOR ceTh 50 My,

PE!S‘,I'J'I bTaT NPeACTaBWTE C TOYHOCTRHD 40 UENOro YKcna. YkasaTto SAWHHLBI
W3MEDEHWA.

OTeeT:

Bomnpockl Ha cooTBETCTBHE




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

YKaHMTE COOTEBETCTBYHILUME XAPAKTEPHCTHKN reHepaTopa NoCTOAHHOIS TOKS C HE3aBMCHMBIM BO30yHaEHHEM

E,,
. HarpysouHas xapakrepucTuka
. BHELLIHAS XapaKkTepucTuka
. perynmpoBoYHasi xapakTepucTuka

Bomnpocsl Ha BEIOOp OHOTO MPAaBUIILHOTO OTBETA
Y reHepAaTOPOB, KAKOro cnocoba Bo30y:KAEeHNA BO3MOMEH NpoLEce
camoso3byKaeHua

Bribepute ogmH oTeeT.

HEZaBUCHUMOro BOSGYMEHHH
napannensHoro BOSﬁyN{ﬂ,eHHﬂ
NPoUecc HEBO3MOKEH

nocneacBaTensLHOro BOSﬁ‘fHﬂE‘H HAa

5. MeToauuecKkue YKa3aHus 10 nmpoueaype ouCcHuBaHusl

OueHOYHBIE MEPONPUATHSA

Hpouenypa MPOBECACHUSA OLICHOYHOI'0O MEPONIPUATHUA U HeOﬁXOHHMBIe METOAUYECCKHE YKA3aAHUSA

Onpoc-a0myck K 1a00paTopHOM
pabore

Omnpoc MpOBOAMTCS MUCBMEHHO WM YCTHO MEpe/l BBIOJIHEHHEM J1a00paTOPHOW paboThI C LIENIbIO ONPEIeNICHHs] TOTOBHOCTH
CTYJIEHTa K BBINOJHEHUIO porpaMmbl paboTsl. [IpenoaaBarens GopMyIHpyeT BOIIPOCHL, CBSI3aHHbBIE C TEMAaTUKON
nabopaTopHoii paboTel. [Ipr HE0OX0AMMOCTH, BOIIPOCH MOTYT OBITH Pa30MTHI Ha MOABOMPOCH! MIIH AOTOJIHEHBI HABOISAIIINMH

IIpUMEpaMHu.

Kpurepun onennBanus:
e  PazepHyThlit oTBeT Ha Borpoc — 0,6 -1 6am;
e Kparkuii otBeT Ha Bornpoc ¢ Hetounoctsimu— 0-0,5 6an.

Oryer o nabopatopHoii pabote

B xoze BeimosHeHNS 1a00paTOpHOM paboTHl 00yUaromuecs MPOBOAAT HEOOXOANMBIE PACUETHI, 3aTIOTHSIOT TAOIHIIBI, CTPOST
rpaduKy ¥ 3aBEpIIAIOT HAIIMCAHNE OTYETa BEIBOJAMHU.

Otuet no 1abopaTopHOit paboTe AOIKEH COMEPKATh CICAYIOIINE MTyHKTHI:
e TuUTynbHBIN JHCT.




OueHoYHBIE MEPONPUATHSA

Hpouenypa MPOBEACHUSA OLCHOYHOI0 MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOANYECCKUE YKA3aHUSA

Ienb paGoTHL

[Iporpamma paGOTHI.

Cxema 1ab0paToOpHOH YCTAHOBKH.

OmncaHne METOIMKH IKCIIEPHUMEHTA.

PesynbpTaThl HCCIeIOBAHMS.

Heo6xoaumble BBIYUCICHHS H PACUETHI.

BriBozibL, BKIIIOUatoIIMe B ce0s1 aHATU3 MOJTYYEeHHBIX JTaHHBIX.
CHHCOK UCIIONIB30BaHHOI JIUTEPATyPHI.

Ortyer nomkeH ObITh 0(OPMIICH B cOOTBETCTBUHM C npaBuiamu Crangapra TITY.

Kpurepuu oneHuBaHus:

e  OTuer COOTBETCTBYET COACPIKAHUIO U MPaBHIaM 0(OPMIICHUSI, PACUEThI BBIIOJIHEHBI BEPHO U B MOJHOM 00bEMeE,
BBIBOJIBI T10 pa3jieNiaM MPEACTABICHBI B TIOJIHOM 00beMe M COOTBETCTBYIOT TemaTuke — 0.7-16am.

e Ortuer oopMIiieH ¢ HEOOTBIIMMHU HEOCTATKAMH, PACUETHI BBIMOJHEHBI BEPHO U B ITOJHOM 00bEME, BHIBOIBI 110
pasjienam mpeCTaBICHbI B HEAOCTATOUHOM 00beMe, HO cOOTBETCTBYIOT Tematuke — 0.4-0.6 Ga.

e Otuer 0()OPMIICH C CEPHE3HBIMU HEOCTATKAMHU, PACUETHI BBIMOJHEHBI HE BEPHO, BBIBOJIBI 110 pa3/ieiiam
MPECTABICHBI B HEJIOCTATOYHOM 00BEME, HE COOTBETCTBYIOT TEMATHKE, THOO OTCYTCTBYIOT MoJHOCTHIO — 0-0.6
Oa.

Omnpoc-3amnura 1o J1abopaTopHoi
pabore

Omnpoc NpoBOAUTCS MUCHbMEHHO HIIM YCTHO IIOCJIC BBIIIONHEHHUS OTYeTa 10 JIA00paTOpHOU paboTe C IEIbI0 ONpeaeneHHs]
rTyOMHBI TIOATOTOBKY CTYEHTA 0 JaHHOMY pa3jieny AuciuminHel. [IpenonaBarens Gpopmynupyer 3-5 BOpocos,
CBSI3aHHBIX C 00BEKTOM HCCIIEZ0BaHuUs JabopaTopHOii padboThl. [Ipu HEOOXOAMMOCTH, BOIPOCHI MOTYT OBITh Pa30UThI HA
TIOJIBOIIPOCHI MJTH JIOTIOJTHEHBI HAaBOAAILIMMHU IIPUMEpPaMH.

Kpurepuu olieHuBaHuUS:
e  PasBepHyTbhIe OTBETHI HA BOMPOCHI, TOKA3aHO TyOOKOE BIIafieHUe Marepuanom — 2-3 faia;
e  PasBepHyThIe OTBETHI HA BOMPOCHI, TPEOYIOTCS] HABOSIIIME BOMPOCHI, HE MOKA3aHO IIIy0OKOEe BIIAICHHE MATEPHATIOM
—1-2 6aua;
e  OTBeT Ha BONPOC C HETOYHOCTSAMH, OTCYTCTBYET MOHMMAaHKHE OCHOBHO# CyTH BorpocoB — 0-1 Gaiu.

KontponsHas padora

KoHnTponbHast paboTa IpOBOIUTCS B YaChl ayAUTOPHOHN paboThl. O0yyaronirecs moxyvyaroT 3aIaHusl JIJIsl TPOBEPKH YCBOESHHS
npoineHHoro Matepuana. Pabora BEIOTHSETCS B MHCBMEHHOM BHJIE U cIaéTcs npenogaBareiio. OIeHUBAIOTCS BIIaJCHNE
MaTepHuaoM 1Mo TeMe paboThl, aHATUTHUECKHE CITIOCOOHOCTH, BJIaJICHHE METOIaMU, YMEHUS U HABBIKH, HEOOXOIUMBIC IS
BBITIOJTHEHUS 33/IaHM. BapuaHT KOHTPOIBHOH paboTy ompenessieTcss CTporo npemnoaasareneM. [lepes BHITOTHEHUEM
KOHTPOJBHON pabOTHl HEOOXOAMMO U3YUUTh COOTBETCTBYIOIINE Pa3Ielbl OCHOBHOH ¥ JOTIOJTHUTEIHHON JIUTEPATYPHI.

B koHTpONBHOMN paboTe OIICHUBAETCS TEOPETUIECKas MOATOTOBKA 10 pa3jieiaM IUCIUIUINHBL. B Ounete npucyrctryet 4
TEOPETUYECKUX BOMpoca.

Kpurepun onieHnBaHusI:




OueHoYHBIE MEPONPUATHSA

Hpouenypa MPOBEACHUSA OLCHOYHOI0 MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOANYECCKUE YKA3aHUSA

e [IponeMoOHCTPUPOBaH BEICOKHH YPOBEHB BIIaJICHHSI MaTEPHAJIOM, OTBETHI Pa3BEPHYTHIE, C UCIIOIb30BAaHUEM
po(eCCHOHATBHOI TePMUHOIIOTHH — 4-5 0aoB.

e IIpomeMOHCTPHUPOBAH XOPOIIMH YPOBEHb BIaJCHHS MAaTEPHAJIOM, OTBETHI Pa3BEPHYTHIC, ¢ HEOOIBIINMU
HEIOCTaTKaMH C UCIIOJIb30BaHIEM IPO(eCcCHOHANEHOW TEPMUHONOTUHN — 3-4 GalIoB.

e IIpomeMOHCTPUPOBAH YIOBICTBOPUTEIBHEIA YPOBEHD BIIaJCHHU MaTEPHAIOM, OTBETHI COIEPKAT CEPhe3HbIC OIIMOKU
WJIN HETOYHOCTH — 2-3 0anios.

e IpomeMOHCTPHUPOBAH HEYJOBJICTBOPUTEIEHBIH YPOBEHD BIIAICHUS MaTEPHAIIOM, OTBETHI COJEPIKAT
MPUHIUNHATBHEIC omuOkK— 0-2 Gasa.

I/IHZ{I/IBI/IL[yaJ'ILHOG 3a1aHnue

Pabota BBITIOJIHAETCS MUCBMEHHO I0Ma M c1aéTest npernogaBaresto. OLEeHUBaIOTCs BIaJeHUEe MaTepUalioM 110 TeMe paboThl,
aHAJIMTHYECKUE CIOCOOHOCTH, BiIaJIecHHe METOJaMHU, YMEHHS ¥ HaBBIKH, HEOOXOIMMBIE AJIs BBIMOIHEHUS 3a1aHuid. Bapuanr
ompeJenseTcs cTporo npenogasaTeneM. Ilepen BelnonHeHUEM pabOThl HEOOXOAUMO U3YYUTh COOTBETCTBYIOLINE Pa3eIbl
OCHOBHOM U JIOTIOJTHUTEIBHOM INTEpaTyphl. B Xoe BbIoaHEeHHs paOdoThl 00y4arouuecs poBOAST HEOOXOJMMbIE PAaCUETHI,
3aIOJTHAIOT TaOJIUIIBI, CTPOAT rpadMKK M 3aBEPIIAIOT HAMMCAaHNE PaOOTHI BEIBOAOM, 000OIIAIOIINM MTOIYyYECHHbIE PE3yIbTaThI
paboTEL.
Pabota o nHIMBHIYaIEHOMY 3a/IaHAIO IOJDKHA COAEPIKATh CIETYIOMINE MyHKTHI:

e TUTyJIbHBIN JHCT.

e Ilens paboThI.
3agaHue B COOTBETCTBHHU C BAPUAHTOM.
Heo0xoanmble BEIYUCICHHUS U PACUYETHI.
BriBozibL, BKIIIOUaKOIIKE B ce0s1 aHATU3 MOJYYEHHBIX JTaHHBIX.
CHKCOK UCIIOJIb30BaHHOI JIUTEPATYPHI.

Pabota nomkHa ObITh 0opMIIeHa B COOTBeTCTBHHM ¢ npaBuiiamu Ctannapra TITY.

Kpurepuu olieHuBaHuUS:

e PaboTa COOTBETCTBYET COJEPKAHUIO U MPABUIAM O(POPMIICHHS, PACUEThI BBIIIOIHEHBI BEPHO U B MIOJIHOM 00beME,
BBIBOJIBI T10 pa3jiesiaM IMPEACTABICHBI B TIOJIHOM 00bEME M COOTBETCTBYIOT TeMaTuke — 4-5 Oasa.

e Paborta opopmieHa ¢ HEOOIBITUMU HEOCTATKAMH, PACUETHI BBITIOJHEHBI BEPHO U B MMOJHOM 00beMe, BHIBOJIBI 10
pasjienam mpeCTaBlICHbI B HEAOCTATOYHOM 00beMe, HO COOTBETCTBYIOT TeMaTuke — 3-4 Oai.

L] OT‘ICT O(I)OpMJ'IeH C Cepbe3HI)IMI/I HCI0CTaTKaMH, pacquLI BBIIIOJTHCHEBI HE BepHO, BBIBOJHbI I10 pas;:[enaM
NPE/ICTABJICHBI B HEIOCTATOYHOM 00BEME, HE COOTBETCTBYIOT TEMATHKE, THOO OTCYTCTBYIOT MOJHOCTHIO — 0-3
Oayta

KoHcnexr TeopeTnueckoro
MaTepuaina

B xo0/1e TeKIIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE yaeOHOro MaTepuaina. [Ipu 3Tom oOpamaTs BHUMaHHE
Ha ompeaeneHust 1 GopMyTUPOBKH, PACKPHIBAIONIUE COACPIKAHUE TEX WU UHBIX MMOHSATHH, SBICHUH U MPOIIECCOB, HAYTHbBIE
BBIBOJIBI M TIPAKTHYECKUE peKoMeHaannu. [Ipn HeoOX0IMMOCTH, MOKHO 32/1aBaTh MPEMOaBaTEI0 BOIPOCHI C IEJTBI0
YTOYHEHHSI TCOPETUICCKUX MTOJIOKEHHH, pa3pelIeHHs CIOPHBIX cuTyanuii. Heo0X0uMo MOMHUTB, 4TO HA JISKIUH OOBIYHO
paccMaTpUBaeTCsl HE BECh MaTepHUall, @ TOJIbKO ero 4yacTb. OCTallbHask €ro 4acTh BOCIIOJIHIETCS B MMPOLIECCE CAMOCTOSATEILHON
paboTel. [Tocne kaxmoil JeKIMK NpenojaBaTeNb JaeT IepeueHb TEM Ha CAMOCTOSTEIFHOE H3YYeHHUE (€CIIH 3TO
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Hpouenypa MPOBEACHUSA OLCHOYHOI0 MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOANYECCKUE YKA3aHUSA

MIPeAyCMOTpPEHO). B X011e caMocTOATENbHOTO N3yUYeHUsI TeM AUCIMIUINHBI HEOOXO0IMMO PYKOBOJICTBOBATHCS OCHOBHOM M
JOTIOJIHUTEIBHOM JINTepaTypoil, a Takxke HHPOPMAITMOHHBIMU HCTOYHUKAaMH B ceTd VHTepHeT. CTyeHTaM peKOMEHIYeTCs
MTONYYUTh B OMONIMOTEKe YIEOHYIO JIUTEPATypy O AUCIUILINHE, HEOOXOANMMYTO Tt 3 (GEKTHBHOI pabOTHI HA BCEX BUIAX
ayIUTOPHBIX 3aHATHH, a TAKXKE U1 CAMOCTOSATENBHOM pabOTHI 10 M3YYSHUIO TUCIUILIMHEL. J[J11 O0J1ee MoTHOTo 3aKperIeH s
MaTrepHaia peKOMEHIYETCs AeaTh KOHCIEKTHI 10 TeMaM M BOIIPOCaM, 3aJlaHHBIM Ha CAMOCTOSTENIbHOE H3YdeHUe. DTO
103BOJUT 3 (HEeKTHBHEE NX MPOPabOTATh U YIPOCTHT HOATOTOBKY K HTOIOBOMY KOHTPOJIIO.

Kpurepun oneHnBaHus:

e  Marepuai n3j0XeH MoJHO (IIPUCYTCTBYIOT BCE Pa3Jieiibl JIEKIIMH U Pa3/ieoB, BHIHECEHHBIX Ha CAMOCTOSTEIBHOE
U3y4YEHUE), IPUCYTCTBYET JIOTHKA M3JI0KEHUS, BBICOKAs! HAIJLSTHOCTh M YUTAEMOCTh KoHcIekTa — 9-10 6asuios.

e  Marepuai u3j0XeH He MOJHO (IPUCYTCTBYIOT BCE Pa3Jielibl JIEKIMI U HO OTCYTCTBYIOT pa3/ieibl, BHIHECEHHbIC Ha
CaMOCTOSITENIbHOE U3YUEHHE), PUCYTCTBYET JOTUKA U3JI0KEHHS, BRICOKAs HATJISAHOCTh U YATaEMOCTh KOHCIIEKTa —
7-8 6aoB.

e MarepHan U3NI0XKEH He TI0JIHO, IPHCYTCTBYET JIOTHKA U3JI0KEHHS, CPEIHSS HATTIIHOCTD M YATaeMOCTh KOHCIICKTA —
5-6 bamos.

e  Marepuan U3N0XKeH He TIOJIHO, IPHCYTCTBYET JIOTUKA U3JIOXKEHHS, HU3Kas HaIJIAAHOCTh M YUTAEMOCTh KOHCIIEKTa,
MIPUCYTCTBYIOT TepMUHONIOTHYecKre omOkn — 0-4 Gaa.

Tect TecT mpoxoauTcs B JIEKTPOHHOM Kypce. CITy:KUT U1 KOHTPOJIsl yCBOEHHsI MaTepuaa 1o pasenaM JUCLHIIIHHEL
BaInoIHsAETCSL CAaMOCTOSITENILHO B 3JIEKTPOHHOM Kypce.
OK3aMeH OK3aMeH HallelleH Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHUS JUCIUIUIMHBL. DK3aMeH MPOBOAUTCS B YCTHOW MIIM ITUCBMEHHOMN

(dhopme 1o OusteTaM, B KOTOPBIX COJIEPIKATCS BOMPOCHI (3a1aHus ) 0 BceM TeMaM Kypca. OOyuaromemycst 1aéTcsi BpeMsi Ha
noAroToBky. OneHUBaeTCs BllaJIeHHE MaTepHaIoM, ero CHCTEMHOE OCBOEHHUE, CIIOCOOHOCTh IPUMEHSTh HY)KHbIE 3HAHMS,
HaBBIKM U YMEHUS [IPU aHAJIU3€ MPOOJIEMHBIX CUTYalUil U PEILICHUH NPAaKTHYECKUX 3a1aHuid. OCyIIecTBIsIeTCs B
coorBercTBUM ¢ [looxkeHrEeM 0 IPOBEACHUN TEKYILEIO0 KOHTPOJISI U IPOMEXYTOuHOH arrectanuu TITY. B
9K3aMEHAIIMOHHOM OMJIETEe OLIEHMBAETCS TEOpETHUYECKas MOAr0TOBKA IO pa3/eiaM AUCIUIUINHEL. B 6miere mpucyrcTByer 5
TEOPETUIECKHUX BOMPOCA, TI0 OCHOBHBIM Pa3JesiaM JTUCITHILIIHEL.

Kpurepuu olieHuBaHuUS:

®  CTYJEHT IOJIHO PACKPBLI COJCPIKAHUE MaTepHraia B 00beMe, IPEAYCMOTPEHHOM IPOrpaMMoil U yUeOHHKOM;
H3JI0KHUIT MATEPUAJl PAMOTHBIM SI36IKOM B HEOOXOAMMOM MOCIIEI0BATEIbHOCTH; IPOJIEMOHCTPHPOBAI YCBOSHHE
paHee U3y4eHHBIX COMYTCTBYIOLIMX BOIPOCOB, OTBEYAN CAMOCTOSATEBHO 03 HaBOSIIIIMX BOIIPOCOB IIPEOIaBaTells.
B03MOKHBI 0[THa-[[BE HETOYHOCTH IPY OCBEIIECHHUH BTOPOCTEIICHHBIX BOITPOCOB — 18-20 0aios.

®  OTBET B OCHOBHOM COOTBETCTBYET TPEOOBAHMSIM Ha OTIMYHYIO OTMETKY, HO IPH 3TOM CYILECTBYET OJIMH U3
HEJIOCTATKOB: JOIYILEHbI OJIUH-IBa HEJJOUYETa PU OCBELICHHH OCHOBHOTO COJICpPIKaHMsI OTBETA, UCIIPABJICHHBIE MO
3aMEUYaHMI0 SK3aMEeHATOPA; IOMyIIeHa omibKa win 0oJiee AByX HEIO0YETOB IPH OTBETE HA BTOPOCTEIICHHBIE
BOTIpOCHI — 14-17 6anos.

e B IpoIecce OTBETAa HEMOJIHO MM HEMOCIE0BATEIFHO PACKPBITO COJCpKAHNE MaTepralia, HO TIOKa3aHo olriee
ITOHUMAaHHKE BOMPOCA U MPOJAEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIC [T JabHEHUIIIETO0 YCBOCHHS IPOTPAMMHOTO
MaTepHuala; CTyJICHT He CMOT IIPUBECTH MPUMEPHI JUIsl IPOSICHEHUSI TEOPHH; TIPH U3JI0KEHUH TEOPETHIESCKOTO
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Marepualia BhISIBJICHA HEI0CTaTOUHast ChOPMUPOBAHHOCTH OCHOBHBIX KoMneTeHuuit — 11-13 6amos.

®  CTYZACHT HE CMOT PaCcKphITh TEOPETHYECKOE COJICpIKaHNe MaTepralla B MUHUMAIEHOM 00beMe, IPeIyCMOTPEHHOM
MIPOTPaMMOii; OTCYTCTBYET IOCIEOBATEIIFHOCT H3JIOKEHHE U yHOTpeOieHne Heooxoxumoit Tepmuaonorun — 0-11
6anos.

Brmonaaenne KypCOBOT'O IIPOCKTA

Kypcogoit mpoekt yueOHas paboTa, comeprkarias pe3yiIbTaThl BRIIOTHEHUS 3a1a9H, CPOPMYIHPOBAaHHOHN 1O yueOHOM
TUCHUTUIAHE, COCTOUT U3 TEKCTOBOH MOKYMEHTAIIUH (TOSCHUTEIBHOM 3aIMMCKH) U rpaduyecKoro Marepuaia (cOopogHOro
YyepTeka aCHHXPOHHOTO ABHUTaTess). [losicHUTeNbHAS 3aICKa—TeXHIYECKUH JTOKYMEHT, COIepIKaIIuit
CHCTEMAaTH3UPOBaHHBIC TaHHBIC O BHITOJHEHHOW CTYACHTOM MPOCKTHOH paboTe ¥ MOMyUCHHBIC PE3YIIbTaThl B BHIIE TEKCTA H
HEOOXOIUMBIX HILTIOCTPAITHA.
[HosicHauTenpHas 3amucKa JOHKHA BKIIIOYATh B YKa3aHHOM HUXKE MOCIEI0BATENILHOCTH:

®  TUTYJIbHBIN JIUCT;
OJIaHK 3a1aHuUs;
COJZIEpKaHuUe;
BBEJICHUE;
OCHOBHYIO 4aCTh;
3aKJII0YEHUE;
repeveHb UCIOIb30BAHHBIX HICTOYHHUKOB;

®  [IPUJIOKEHUS.
CopneprkaHue JODKHO OTPaXaTh BCE MaTepHallbl paboThI, ipeAcTaBiIseMble K 3ammute. CioBo «ComepikaHue) 3alrChIBalOT B
BHJIC 3ar0JIOBKA, CHMMETPUYHO TEKCTY, IIPOIMMCHBIME OYKBaMH. B comeprkaHuy MepednCIIsIIOT 3aT0JIOBKH Pa3/IeIioB,
MTOJIPa3IENIOB, YKa3bIBAIOT CIIHCOK JINTEPATYPHI, KaXKI0€ MPUIOKEHHE U HOMEpa JINCTOB (CTPAaHUIT), Ha KOTOPBIX OHU
Ha4yMHAIOTCS. B KOHIE cofiepikaHus IEPEYHCIISIOT rpaduecKuii MaTepHal, PeICTaBIsIeMbli K 3aluTe, ¢ ykazaHuem «Ha
OTJIENBHBIX JTUCTAX.
BBeneHue coaepKUT KpaTKoe U3JI0KEHUE Ha3HAYEHUS U POJIM aCUHXPOHHBIX JIBUraTeJIEl B COBPEMEHHBIX JIEKTPOIPHUBO/IAX,
o0rmye u TeXHUIecKnue TpeOOBaHNS TOCYAAPCTBEHHBIX CTAaHIaPTOB.
OCHOBHasI YaCTh COJEPIKUT FIEKTPOMATHUTHBIN, TETUIOBOH, BEHTUJISIIIMOHHBIA U MEXaHUIECKUHN pacdEThI.
3aKIr0YCHHE TOJDKHO COAEPIKATh KPATKUE BBIBOJIBI IO PE3YJIETATaM BBIITOIHEHHOHN PabOThI, OIIEHKY MOJHOTHI PEIICHHUS
MTOCTaBJICHHBIX 33]1a4, PEKOMCH/IAINH 110 KOHKPETHOMY HCIIOJIb30BaHHUIO PE3YIIBTATOB PA0OTHI, €¢ IKOHOMHUYECKYIO, HAYUHYIO
U COIMANIBHYIO 3HAYUMOCTB. 3ar0JIOBOK «3aKIF0UCHHE)» MMUNIIYT ¢ ab3ala MPOMUCHBIME OYKBaMU.
[IepedeHb UCTIOIB30BAHHBIX UICTOYHUKOB COAECPKHUT TOJILKO T€ MCTOUHUKH, HA KOTOPBIE UMEIOTCS CCHUIKU B MOSICHUTENBHON
3anucke. VICTOYHHKH B CIIUCKE HYMEPYIOT B MOPSAKE WX YIIOMHUHAHUS B TEKCTE MOSICHUTEIFHOHN 3aIMCKA apaOCKHUMU
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uudpamu 6e3 Touku. 3aroyioBok «llepedeHp HCIONIB30BAHHBIX HCTOYHUKOBY 3aITUCHIBAIOT CHMMETPUYHO TEKCTY
MIPOTIMCHBIMU OyKBaMH.

[Tpunoxenuns pekomeHayeTcst GOpMUPOBATH U3 MATEPHAIOB WIITIOCTPAIIMOHHOTO M BCIIOMOTaTENIHbHOTO XapakTepa, B
YaCTHOCTH: TaOIHIBI M PUCYHKH OOJIBIIOTO (hOpMaTa; HOMOIHUTEIBHBIE PACUETHI; CAMOCTOSITENIFHBIE MaTe PHAJIBI U
JOKYMEHTBI KOHCTPYKTOPCKOTO, TEXHOJIOTMIECKOT0 ¥ MPUKJIATHOTO XapakTepa. MaTepuaisl, cofepKaIine JONOTHUTEIbHBIE
TEKCTOBBIE KOHCTPYKTOPCKHE JOKYMEHTHI (CIELU(HUKAIIIO), CIEAYET IIOMEIIATh B IPIIIOKECHHUE B TIOCIIETHIOI0 OYEPETb.
CO0pouHbIH YepTEeK ACHHXPOHHOTO JBUTATENs — €T0 OOIIUHA BU B IBYX NPOEKIHSIX C BBIPE3aMH U CEUCHUSAMH,
MIO3BOJISTIOIMMH HanOoJiee MOJTHO NPEICTABUTh KOHCTPYKIMIO IBUrares. [IpocTaBnstoTcs rabapuTHbIE U YCTaHOBOYHO-
MIPUCOETMHHUTENLHBIE Pa3MepHl, TO3ULUH COOPOYHBIX €ANHHUIL, JeTaNCH, CTAHIAPTHBIX M3JICNNHA. 3aluChIBAIOTCS! OCHOBHBIE
TEeXHUYECKUE TPeOOBaHUS.

[epeuens rpaduueckoro MaTepuania:
e [IpoaonbHBIN U MONEpedHBIN pa3pe3 MalIUHbI (COOPOUHBINA YepTexk JBUTATEIs)
®  HCKH3BI [TA30B POTOpA U CTATOpa B IITAMIIE C pa3MEpaMu;
®  [1a3 cTaTopa C 3aMOJHEHHEM; CXeMa pa3BepTKa OOMOTKH CTAaTOPa;
e  paboune U IMyCKOBBIE XAPAKTEPUCTUKH JBUTATEIIS;
®  HCKHM3 K MEXaHHYECKOMY pacueTy Baya

3aKoHYECHHasl OSICHUTEIbHAS 3aMnCcKa, 0()OPMIICHHAs B COOTBETCTBHUH C YCTAHOBICHHBIMH TPEOOBAHUSIMU, PEACTABIISETCS
CTYJICHTOM PYKOBOJMTEIIO KYPCOBOT'O MIPOEKTa, HE MO3/JHEE CPOKa yKa3aHHOTo B ruiane rpaduke. [1o pe3ynbraram nmpoBepku
PYKOBOIUTENH MPHHUMAET PELICHHUE O AOIYCKe K 3aIllUTe KypCOBOTO IMPOEKTA.

[IpenogaBaTenb OICHUBAET BBHITIOJHEHUE KYPCOBOM PabOTHl U COOTBETCTBHE KallEeHAAPHOMY PEUTHHT maHy mo 40-6amibHoit
cucreme. Kypcopas pabota cunutaeTcs BEIIIOIHEHHOH, a CTYAGHT MOJTy4YaeT JOMYCK K 3aIlluTe NMPH MoJy4eHuH 22 6ajioB, Ha
TUTYJIBHOM JIMCTE TPEToAaBaTelb AenaeT oTMeTKy «K 3amurey», mpocTaiseT HabpaHHOE KOIUYECTBO Oa/IOB M CTAaBUT
moanuck. Eciau B pe3ynbraTe MpOBEPKH CTYACHT IOIYyYaeT MEHBIIYIO CyMMY OaJJIOB, TO pab0oTa BO3BPAMIAETCS CTYISHTY LIS
JopabOTKH WK TIepeIeN K. 3aMeUYaHus IIPEIo1aBaTellb B MUICEMEHHOM BHE MPEICTABISAET CTYACHTY. Ha THTYIBHOM JHCTE
nemaetcs otMeTka «JlopaboTatey» mwin «llepenenaTsy.

Kpurepun onieHnBaHMs BHIIOJIHEHUS! KYPCOBOH paboThI

Kpurepwuii 60-100% 20-50% 0-10 %
1. Crenens B pabote npencraBneH B paboTe npoBezeH TeopeTHYecKuit B pabote TeopeTHuecKuii
TEOPETHYECKOM IMOCTaTOYHBIN JJIs1 OCBELEHH [AHATIM3 C OTIOPOH TOJIBKO Ha pa0oThl,  [aHAJIU3 KAaK TAaKOBOH He
000CHOBaHHOCTHU TEMbI TEOPETUUECKHUI aHAIU3 [0OTHOCSALIMECS IPEUMYIIECTBEHHO K [IPOBOAMIICS, TEOPETUUECKUI
HCClle IOBaHUS pOoOIIeMBl, PACCMOTPEHBI OJJTHOMY Y3KOMY 0030p IIPOM3BOJHUT
coBpemMeHHBIe (He cTapiie 10 [TeopeTHaeckoMy/UCCeI0BaTEeIbCKOMY |OIIYIIEHHE HEOCTaTOYHOTO
1eT) NCTOYHHUKH, 0030p moaxony Oe3 COOTHECEHHUs C IPYTUMHU
mTepaTypsl CHaOXKEH [TEOPHSMH, C COBPEMEHHBIMHU
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CChIJIKAMH U BBIBOJTAMH

10IX0daMHU

2. KadecTBO pacueros,

[Tpy BEIYMCIIEHUH PACYETHBIX

[Tpy BEIYUCIICHNH PACUETHBIX Pa3/IesiOB

[Tpy BEIYUCIICHNH PACUETHBIX

MHTEPIPETALHSI [pa3/IelioB KypcoBOM paboThl  [KYPCOBOI pabOThI HE MPOMUCAH [pa3/ienioB KypcoBOii paboThI

TAaHHBIX U [POTUCAH aarOPUTM QIITOPUTM BBIYUCIICHUS, TOJYYCHHbIE  |HE MPOIKCAH aITOPUTM

000CHOBAHHOCTH BBIYKCIICHHS, TOJMYICHHBIE  [Pe3YJIbTATHI OMKMCAHbI HE [TOJHOCTBIO,  [BBIYUCICHUS, IOJTYUYCHHbIC

BEIBOJIOB [Pe3YJIbTATHI OMKCAHBI U BEIBOJIBI 00OOCHOBAHBL. PacdeTsl [PE3yJIbTATHI HE
[IPOUHTEPIIPETUPOBAHEI, BBITIOJTHCHBI YaCTHYHO BEPHO. MHTEPIPETUPOBAHBI,
BEIBOJIBI 0OOCHOBAHLI. OTCYTCTBYIOT BBIBOJIEL. B
PacueThl BHIMOIHEHBI BEPHO. [pacyeTax eCTb OLIMOKH.

3. TexcT paboThl M3II0KEH B TexcTe paboThl BCTPEUAIOTCS PacyeTHbIC pa3/enbl paboThI

[locnenoBaTeabHOCTD U
JIOTUYHOCTHh
M3TI0’KEHUST MaTepraia

MOHATHO M JIOTUYHO,
CYIIECTBYET CBS3b MEKIY
[pacYeTHBIMHU pa3aeiaMu
KypCOBOI pabOTHI

HapYLIEHUS JJOTHYECKUX
[MOCJIe10BaTEILHOCTEN

[peCTaBIAI0T CO00M
HCCBA3aHHBIC YaCTHU paGOTLI

4. Ouenka
oopMIICHHS 1
rpaMOTHOCTH

PaboTta pacrieyatana Ha
PUHTEPE H COOTBETCTBYET
TpeOOBAHUAM 10
0hOPMIIEHHIO KYPCOBBIX
padot TITY, ohopmieHsI
CCBIIKH Ha HCIIOJIb3yEeMbIe
MCTOYHHMKU M [IUTATBhI,
(hopMyITHPOBKH KOPPEKTHEI C
TOYKH 3PEHUS PYCCKOTO
SI3bIKa

PaboTa pacriedaTaHa Ha IIPUHTEPE U
COOTBETCTBYET TPEOOBAHHAM 10
odopmIeHHI0 KypcoBEIX padoT TITY,
MacTHYHO OPOPMIICHBI CCHUIKH Ha
MCIIONIb3yeMble HCTOYHHKH,
OTCYTCTBYIOT Opdorpadudeckue u
CTHJINCTUYECKHE OITHOKU

Pabora pacrneyarana Ha
PUHTEPE C HApPYIICHUEM
[rpeboBaHmit K 0(hOPMIICHUIO
KypcoBbIX pabot TITY,
OTCYTCTBYIOT CCBUIKH Ha
MCIIOJIB3yeMbIe HCTOYHHKH, B
[paboTe MHOTO
opdorpaduueckux u
CTHIMCTUYECKUX OLINOOK.

KypcoBoit npoekt 3amura

3amuTa KypcoBOro NpoeKTa MPOBOAUTCS MOCIE NMPEJOCTaBICHUS Ha IPOBEPKY MIPENOAaBaTeNb IOSICHUTENBHON 3aTUCKU
BMecCTe KOMILIEKTOM cOOpovHOro uepreska. [Iporenypa 3auTel IPOBOIUTCS IIMCHbMEHHO WIIM YCTHO C LIEJIBIO ONPEIeIICHHS
TITyOMHBI TOATOTOBKH CTYJIEHTA. 3aIIKTa KypCOBOH PabOTHI MO3BOJISIET OLIEHUTH NOJTHOTY 3HAHMS CTYACHTOM HCCIIeIOBAaHHON
TEMBI, CTEIIEHb CAMOCTOSITEIILHOCTH e¢ BhINoTHeHus. [IpernonaBaTens popMynupyet 5-7 BOIIPOCOB, IO pasaenaM KypcoBOro
mpoekTa. [Ipn He0OX0AMMOCTH, BOIIPOCH MOTYT OBITH Pa30HMTHI Ha IIOABOIPOCH! HIIH JIOTOTHEHB! HABOISIIINMHE IPUMEPaMHU.
[IpernoiaBaTens OIIEHUBACT 3AIIUTY KyPCOBOTO MPOEKTa M COOTBETCTBHE KaJCHAAPHOMY PEHTHHT Tu1aHy 1o 60-0ammsHoi
cucreme. 3anuTa KypcoBOTO NMPOEKTa CYMTACTCS BBIIIOIHEHHOH, a CTYICHT IOJIydaeT HTOTOBYIO OIIEHKY IO KypPCOBOMH paboTe
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Ipy 1oJry4eHun 33 0ajuioB, Ha TUTYJIEHOM JIMCTE MPENOAaBaTelb CTAaBUT OAJLIBI 3a 3alIUTY, a TAKXKe CyMMY 0ajuIoB
(BbImONTHEHUE PabOTHI+3ammTa). Eciu B pe3ynbpTare 3auThl CTYACHT MOTY4acT MEHBIIYI0 CYyMMY OallIoB, TO CTYACHT
MIPUXOIUT Ha 3aIIUTY MOBTOPHO B YaChl KOHCYJIBTALINH MPETIOAaBaTEIs.

Kpurepuii

70 —-100 %

30 -60 %

0-20%

1. CooTBETCTBHEC
CoNlepKaHUs TOKIaaa U
CTCIICHb BJIaJICHHS
3assBICHHOU TeMO
ICCICOBAHUS

Copeprxanue goKIana
COOTBETCTBYET 3asIBICHHOI
TE€ME U B IOJHOU Mepe eé
PacKpBIBAET, CTYACHT
JIEMOHCTPHPYET CBOOOTHOE
BJIaJICHUE TEMOU

CopeprxaHue JOKJana, He B IIOJHON
Mepe PacKpBIBACT 3asBICHHYIO TEMY,
CTYICHT HCIIBITHIBACT 3aTPyTHEHUS
[IpH TOKJIaae

CopeprxaHue JOKJIana He
COOTBETCTBYET 3asABJICHHOI
TeMe, CTYACHT He CIIOCOOCH
nepeaTb OCHOBHBIC 3TAITBI
TIPY HAIICaHUH PaOOTHI

2. HaBbiku ipoBeieHUs
[PAcUeTOB M OlICHKA
MOJTy4YEHHBIX
[pE3yTBTATOB

CTyIeHT MOXeT paccKazaTh
AJITOPUTM BBIYUCIICHUA,
JIEMOHCTPHUPYET (hOPMYJIBI
JJIA BBIYMCIICHUA U paCyCThI,
MOJKET MHTEPIIPETUPOBATH
MOJy4Y€HHBIE PE3YJILTATEI,
MOHMMAET W AEMOHCTPHPYET
B3aUMOCBSI3b PACCUUTAHHBIX
MOKa3aTeseH.

CTyZIeHT MOKET paccKa3aTh
QJITOPUTM BBIYUCJICHUS, UCIIBITHIBACT
BaTpyIHEHUS [IPU JEMOHCTpALUKA
(hopMyIT TS BEIYKCICHUS U
[pAcYeTOB, MOXKET MHTEPIPETUPOBATH
[MOJTy4YE€HHBIE PE3YJILTATEI,
MCTIBITHIBACT 3aTPYAHCHUS IIPH
ITeMOHCTpaIy B3aUMOCBSI3H
[pPaCCUMTaHHBIX MTOKA3aTeICH.

CTy[[eHT HUCIBITHIBACT
3aTPpYAHCHUA UIIU HE MOXKET
pacckasaTb ajJropuTM
BBIYUCIICHUA, UCIIBITHIBACT
3aTpyAHEHUsS IIPU
JIEMOHCTpaIuy GOpMYIT ISt
BBIYKCIICHUSI U PACUETOB, HE
MOJKET HHTEPIPETUPOBATH
MOJy4EHHBIC PE3yabTaThI, HE
MMOHUMAET B3aUMOCBSI3H
paccUYMTaHHBIX MOKa3arenei

3. OTBETHI Ha BOIIPOCHI
[pernojaBaTelis

CryneHT cBOOOTHO OTBEYAET
Ha BCE BOIIPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIJICHHE 0 KAXKIOMY
paszieny KypcoBoii paboThl U
IIOHHUMACT B3aUMOCBI3b dTUX
pa3zenos.

CTy/IEHT UCTIBITHIBAET 3aTPY/IHEHHS
[PH OTBETE Ha BCE BOTPOCHI, IaeT
ITIOJIHBIC OTBETHI C IIOMOIIBIO
HABOSIIMX BOIIPOCOB,
ITEMOHCTPUPYET CBOOOTHOM
BIIA/ICHAE 110 KAXIOMY paszeny

KypcOBO# pabOTHI ¥ TIOHUMAeT
B3aMOCBSI3b 3TUX Pa3/ICIIOB.

CTYyIeHT UCTIBITHIBACT
3aTpyIHEHUs [IPU OTBETE Ha
BCE BOIIPOCHI, HE MOXET JaTh
OTBET HABOJAANUINX BOIIPOCOB,
HC MOHMUMACT B3aUMOCBA3U
[OJIyYEHHBIX IIOKa3aTENIEH.




