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AHHOTaIUs

Hucuunnuna «lIpoekTupoBaHue BTOPUYHBIX HCTOYHMKOB MHUTaHUS» BXOIUT B
o0pa3oBaTelbHyI0 TporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasieHuto noarotToBku 13.03.02 «DnekTposHepreTuKa U AIEKTPOTEXHUKA» HAMIPABICHHOCTH
«Iludpoas sHeprerukay. JucrunamHa peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HaresneHa Ha (POpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIINX KOMIETEHIIUIA:

[TIK-3 «CniocobeH npuHUMaTh y4acTHE B IPOSKTUPOBAHUH 00BEKTOB MPOEeCCHOHATBLHOM
JESATEIIbBHOCTY B COOTBETCTBUM C TEXHUYECKMM 3aJaHUEM U HOPMATUBHO-TEXHUYECKOU
JIOKyMEHTalnel»

ConepxaHue TUCIUILUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C

-U3y4YeHUEM YCTPOWCTBA, MPUHLHUIA PAOOTHl OCHOBHBIX CXEM BTOPHUYHBIX HMCTOYHHUKOB
MUTaHUS;

- OCBOGHHEM METOJMK pacueTa BTOPHUYHBIX HCTOYHHKOB MUTAHUS U BHIOOpPA UX OCHOBHBIX
AJIEMEHTOB;

- OCBOGHHMEM METOJIOB HCIBITAaHUS BTOPUYHBIX MCTOYHHUKOB IUTaHUS U 0O0pabOTKU
pE3yJIbTaTOB UCTIHITAHMUS.

[IpenonaBanre MUCHUILIMHBI PEIyCMAaTpUBAECT cleayromue (OpMbl  OpraHU3aINH
y4eOHOro  mpolecca: JIeKIMH, JlabopaTOpHbIE  3aHSTHUA, CcaMOCToATelIbHas  paboTa
oOyuyarolerocsi, KOHCyJIbTallUH.

[IporpaMMoii IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCIMIUIMHBI COCTaBIsAeT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

SI3pIK 00y4EHUS 10 TUCIMITIIMHE «PYCCKUNY.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
llenp mnpenonaBaHus  JUCHUIUIMHBL:  OCBOCHHUE WHXKEHEPHBIX METOJMK pacdera
OCHOBHBIX THIIOB BTOPHYHBIX UCTOYHHKOB JICKTPOITUTAHHS.

B nponecce oOyuenuss mo aucuuiuimHe «llpoektupoBanne BUID» kaxaplii cTyaeHT
JIOJDKEH IPpUOOpECTH MPaKTUYECKUE HABBIKU IO pacyeTy M MPOEKTHPOBAHUIO OCHOBHBIX THUIIOB
BHUII, 4r0 mO3BOJIMT MM YCHEIIHO pPEIIATh TEOPETUYECKUE M IPAKTUYECKUE 3a1a4d B HUX
npoeCCHOHATIBHON  JIeATEIbHOCTH, CBA3aHHOM C IPOEKTHPOBAaHUEM U O3KCILTyaTaluen
BTOPUYHBIX UICTOYHUKOB ITUTAHMUSL.

B o6siacTu BOCIUTAaHUS JTMYHOCTH LEJIBIO TOATNOTOBKH MO JaHHOH AMCLUIUIMHE SIBIISIETCS
dopMHpOBaHHE OCHOB OOWIEKYJIBTYPHBIX H  MPOPECCHOHATBHBIX  KOMIETCHIMHA IS
nproOpeTEeHNs Ka4eCTB, HEOOXOIUMBIX pa3pabOTUMKy HOBBIX BTOPUUHBIX MCTOUHUKOB IMUTaHMS,

TaKMX KaK IeJIEyCTPEMIICHHOCTh, OPTaHW30BAHHOCTh, TPYAOIIOOME, OTBETCTBEHHOCTb,
IrpaXk1aHCTBEHHOCTb, KOMMYHUKATUBHOCTb U JP.
1.2. JlucummimHa  BXOJUT B  COCTaB  4YacTH, (OPMHUPYEMOH  ydaCTHUKAMHU

00pa3oBaTeNbHBIX OTHOIIECHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (Jaiee —
OI1 BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus AMCHUILIMHBI O0yYAIOIIUNACSA JAODKEH 00JalaTh CIICTYIOIIUMA
KOMIICTCHIIMSIMUA HITH UX 9acTsMH. KOMIIETEHIIMM ¥ WHAWKATOPBI UX JOCTHKCHUS TIPUBE/ICHBI B
tabnue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMKA U MHIUKATOPOB MX JIOCTUKCHUS

Kareropus (rpynna) Kon u Koz u HanMeHoBaHNe NHIUKATOPa JOCTHKEHUS
HauMEHOBaHHE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHIINH
[IK-3.J1.1 BimosHsieT cOOp M aHaAINU3 JAHHBIX JIJIS
MIPOEKTUPOBaHUS 00BEKTOB PO ECCHOHATBHOMN
JeSITeIbHOCTH
I1K-3 Criocoben
I1K-3./1.2 pa3zpabaTbIBaeT 3CKU3HbIE U paboune
[PUHUMATDH y4acTHe . .
YepTEKU rpaPuvecKoil yactu padoueit u
B IIPOEKTUPOBAHHUHU o
IIPOEKTHOM TOKYMEHTALMH
00BEKTOB
. | IIK-3.J1.3 ucnonb3yer cpeacTa
npodeccuoHaNbHOM
aBTOMATHU3HPOBAHHOTO MPOSKTUPOBAHHUS JIJIS
[IpodeccuonanpHbie | N1EATEILHOCTH B .
opopmiieHns paboueit JOKyMEHTAI[ul O0BEKTOB
KOMIIETEHIIUH COOTBETCTBUHU C .
npoeCCHOHATBHOMN 1eATEIbHOCTH
TEXHUYECKUM
S [TK-3.J1.4 ocymiecTBIs€T KOHTPOJb COOTBETCTBHS
pa3pabaTbIBacMbIX IPOEKTOB M TEXHUYECKOMH
HOpPMaTUBHO-
. JIOKYMEHTAIlMU CTaHJapTaM, TEXHUYECKIM
TEXHUUYECKOHN
. YCIIOBUSIM U IPYTUM HOPMATUBHBIM JJOKYMEHTaM
JIOKyMEHTaluen
[TK-3.J1.5 BBINOTHSAET pacyeTsbl JIs
MIPOEKTUPOBaHUS 00BEKTOB POeCcCHOHATHHOM
JeSITENIbHOCTH

— DIIEKTpOMEXaHUYECKUE

SHEPTUH;

— DJEeKTPOHUKA;

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
IIPU U3YYEHHUH CIIETYIOIUX TUCIUILINH:

— CuiioBas JIEKTPOHMKA.

n MOJIYyIIPOBOJHUKOBEBIC

npeoOpa3oBaTeNin  IMEKTPUIECKON




3HaHI/ISI, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpHUalia JAHHOM JUCHHUIUIMHBI, HMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTIUX AWUCHHUILINH:
- HpOCKTI/IpOBaHI/Ie DJICMCHTOB U YCTPOﬁCTB CUCTEM aBTOMATHUYCCKOI'O YIIpaBJICHUS.

3. O0BeM U TPYAO0EMKOCTh TUCIMILIAHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI M0 TUCHHUIUIHHE (M pactpeieieHHe ITOi TPYI0EMKOCTH 110 CEMECTPaM) MPEICTaBICHbI B
taduuue 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCLMILIUHBI

TpynoeMKOCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 12 12
AyoumopHhusie 3anamus, BCETo vac. 24 24
B TOM YHCIIE:
nexuuu (JI), (gac) 12 12
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 12 12
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 111 111
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, udd. 3ay, OK3. OK3.
OK3.**)

[IpuMeyanue: = KaHIUAATCKUN DK3aMEH

4. CopneprxaHue JUCLUIUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI 10 pa3/ielaM U BUIaM 3aHSATHI.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Jlexmmm | 113 (C3) JIP CPC
Pazgensl, TeMBI TUCITUTIIMHEL (ac) (aac) (aac) KII (gac) (9ac)
Cemectp 8
Paznen 1. IlonmynpoBogHIKOBEIE 1 2 11
puOOPbI CUIIOBOW AIEKTPOHUKHU
Tewma 1.1. YcrpoiicTBo, npuHIMI
paboThI, XapaKTePUCTUKH THOJIOB,
TUPUCTOPOB, TPAH3UCTOPOB
Paznen 2. Bempsmurenu 4 2 30
Tema 2.1.0cHOBHBIE TapaMETPBI U
XapaKTEPUCTUKH BBIPSIMUTEIECH.




Tema 2.2. OnHodazHbIe BHITPSIMUTENN

Paznen 3. ABTOHOMHBIE HHBEPTOPHI 4 4 30

Tewma 3.1. OgHodazHbIie ”HBEPTOPHI TOKA
NapajuIeIbHOTO U MOCIEA0BATEIHHOIO
THTA

Tema 3.2. OnHoda3Hbie HHBEPTOPHI
HaNpsHKSHUS

Paznen 4. IIpeoOpazoBaTenu 3 4 30
MIOCTOSTHHOT'O TOKA B MTOCTOSIHHBIH TOK
(TIIIT)

Tema 4.1.I1I1T ¢ mocienoBareIbHLIM
KiroueBbM AmiementoM (TTI1T-1)

Tema 4.2.I1I1T ¢ napainenbHbIM
KiroueBbM miementoM (T1I1T-2)

Tewma 4.3. JIByXTakTHBI KOHBEPTOP C
TpaHCcPOPMATOPHOU CBA3BIO IETH
HArpy3KH U UCTOYHHKA MTUTAHUS

Hroro B cemectpe: 12 0 12 0 111

Hroro: 12 0 12 0 111

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JalIUMHUC  OINpENENeHHBIX  TPYIOBBIX  (DyHKUIMHA,  CBSI3aHHBIX C  Oyn;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprkanue pa3iesoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

Home
P HazBanue u conepkaHue pas3zieioB U TEM JIEKIIMOHHBIX 3aHATUI
paszznena
Paznen 1 [TomympoBOIHUKOBBIE PUOOPHI CUITOBOM JIEKTPOHUKHU
Tema 1.1 YcTpoicTBO, IPUHIMI PA0OTHI, BOJIBT-aMIIEPHBIE XapaKTEePUCTUKH JTHOOB,
TUPHUCTOPOB, TPAH3UCTOPOB, IOTEPU MOILHOCTH.
Paznen 2. Beimpsmurenu
Tema 2.1 Knaccugukanus BeIIpsIMUATENIEH 1 OCHOBHBIE TTapaMETPhI U XapaKTEePUCTHKH
BBIIIPSIMUTENICH.
Tema 2.2 OnHoda3zHble BBIIPIMUTENIN: CXEMBI, XapaKTEPUCTUKH, OCHOBHBIE pacueTHBIC
COOTHOLIECHHUS.




Pa3nen 3 ABTOHOMHBIE HHBEPTOPBI
Tema 3.1 | YcrpoiicTBa, mpuHIHI pabOThI, XapaKTEPUCTUKN OJHO(DA3HBIX HHBEPTOPOB TOKA
[apaJUIEJILHOTO U MOCJIE0BATEIBHOIO TUIIA
Tema 3.2 YcrpoiicTBa, MPUHIUI pabOThI, XapaKTEPUCTHKH OAHO(PA3HOTO HHBEPTOPa
HANPSDKEHUS IPU LIMPOTHOM M IIMPOTHO-UMITYJIBCHOM CIIOCO0aX PEryJIUpOBaHUs
BEJIMYMHBI BBIXOJJHOTO HAIIPSHKEHUS

Paznen 4 [IpeoOpazoBareny MOCTOSTHHOTO ToKa B mocTostHHbIN TOK (ITI1T)

Tema 4.1 YerpoiictBo, npuHIum padotsl, xapaktepuctuku [IIIT ¢ mocnenoBarenbHbIM
KiroueBbM mementoM (TTI1T-1)

Tema 4.2 YerpoiicTBo, npuHuMI padoTsl, Xapaktepuctuku [T ¢ mapannenbHbIM
KJIr04€eBbIM dstemeHToM (ITI1T-2)

Tema 4.5 YceTpoicTBO, MPUHLIMI PabOThl, XapaKTEPUCTUKU JIBYXTAaKTHOI'O KOHBEPTOPA C

TpaHC(hOPMATOPHOM CBA3BIO LIEMU HArPY3KU U UCTOYHUKOM IUTAHUS

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBE/CHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4eCKuX | TpyIoeMKOCTb, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(dac) JIMHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
Bcero \ \ \
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IPUBEEHBI B TabIUIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpyroeMKOCTb, | IPAaKTUYECKOU | pa3zeina
HaumeHnoBanue 1abopaTopHbIX paboT PyA - | TP pasi
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 8
1 | Tpexca3Hblil OTHOTAKTHBIN yNIpaBIIsieMbIN 2 2 2
BBITIPSIMHUTEITH
2 | OpHoda3HbI HHBEPTOP TOKA MapaLIENbHOTO | 2 2 3
TUTIA
3 | OnHodazHbli HHBEPTOP TOKA 2 2 3
N0CJIEI0BATEILHOTO TUIIA
4 | OxgHoGa3HbIi HHBEPTOP HANIPSHKEHHUS 2 2 3




5 | IITIIT c nocnenoBaTenbHBIM KIIIOUEBBIM 2 2 4
anemenTom (ITI1T-1)
6 ITIIT ¢ napasuieabHBIM KJIFOUEBBIM 2 2 4
anemenToM (I1I1T-2)
Bcero 12 12

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BBHITIOJHEHUE KYPCOBOW PabOTHI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEIEHBI B TabIuLE 7.

Tabnuna 7 — Buabl caMmocToATeabHOM paboThl U €€ TPYJ0EMKOCTh

N Bcero, | Cemectp 8,
Bua camocrositensHOM paboThI
yac yac
1 2 3
M3yueHune TeopeTuYecKoro Marepuasia
71 71
nucuuriniel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbabie pabotel 3a0uHNKOB (KP3) 20 20
IToaroroBka K MpoMeXyTOYHOU 10 10
atrecrauuu (ITA)
Beero: | 111 111

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS

JIJIsL CAaMOCTOSTEIbHOM pa60TBI 06yqa10Luch;1 10 JUCIHHUITIIMHE (MOI(yJ'IIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yJaromMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX N3TaHUN
[lepeuyeHp neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabmulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUSOHBIX H3TaHUH

Mudp

bubnnorpaduueckas cceiika / URL agpec

KomnuaecTBo 9K3eMITISpOB B
OonoImoTeKe

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

1.MaptbiHOB A.A. CuioBast 3J1€KTPOHUKA.
Yacts [. BeipsaMuTenu u peryssropsl

nepemenHoro HanpsokeHus. ['Y AIL CII6. 70
2011. 186c.

2.MaptbiHOB A.A. CuinoBast 3J1€KTPOHUKA.

Yacts [1. UTaBepTOpHI M MpeoOpazoBaTen 70

yactoTel. [ YAIL CI16.2012. 144c.

8




3. MapteiHoB A.A.. [IpoexktupoBanue
UMILYJIbCHBIX HOJTYIPOBOJHHUKOBBIX
npeoOpa3oBareseil HOCTOSHHOTO
HaNpsKEHUs B TIOCTOSHHOE HAIIPSDKEHUE:
yueb. nocobue/A.A.MaptsiHos. CII6.:
CIIGI'VAIL 2011. 216 c.:

70

4.MaptbiHOB A.A. CuiloBast 3JIEKTPOHUKA!
yue0. —meton. [Tocooue/A.A. MapThIHOB.- 70
CII6.: I'YAIIL, 2015.-214c.

5.MapTtbiHOB A.A. OCHOBBI
npeoOpa3oBaTeNbHON TEXHUKHU.: YueOHO-

Mmeroandeckoe rmocodue. Yacte [/ A.A. 3
Maprtsinos. CI16.: I'VAIL 2015. 177 c.:
6.MapteiHOB A.A. OCHOBBI
peoOpa3oBaTeIbHON TEXHUKH.: Y 4eOHO- 35

meroanyeckoe mocodue. Yacte 11/ A.A.
Maprtsinos. CI16.: I'VAIL 2015. 187 ¢

7. IlepeyeHb AIMEKTPOHHBIX 00pPa30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpMaLOHHO-
TEJIeKOMMYHUKALIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIMOHHOU ceTn «HTepHeT»
URL anpec HanmeHnoBanue
URL:http://194.226.30/32/book.htm bubmuorexka Anmunuctpanuu [pesunenra PO
[DnexTpoHHBIH pecypc]
URL:http://imin.urc.ac.ru BupryasnbHbie OnbaroTeku [DneKTpoHHbIH pecypc].
URL:http://www.rsl.ru Poccwuiickas HanmoHabHAs OMOIMOTEKA [ DIIEKTPOHHBII
pecypc].
URL:http://web.ido.ru DnekTpoHHas OMOIMOTEKa [ DIEKTPOHHBIH pecypc].
URL:http://gpntb.ru [ocynapcTBeHHast MyOnIMYHAs HAYYHO-TEXHUYECKAs

o6ubmrorexa Poccun [DneKkTpoHHBIH pecypc].

http://window.edu.ru/ WNudopmanmonnslii mopran «EanHoe okHO A0CTymIa K

00pazoBaTebHBIM pecypcam» [ DIeKTPOHHBIN pecypc]|

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOro oOecHeueHus,, HCHOJIb3yEeMOro IPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIecca MO AUCLUIINHE.
[lepeueHp UCONB3yeMOro IpOrpaMMHOTro odecrieueHus npejacranieH B Tadmure 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne i/ HanmenoBanue

He npenycmorpeno



http://194.226.0.30/32/book.htm

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpOoIiecca IO JUCIUIIIHHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUaIIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca o AUCHUIINHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 JlexumoHHas ay IUTOpUs 21-21
CrneunanusupoBanHas nadopatopus «lIpomblinuieHHas 51-06-01
ANEKTPOHUKAY

10. OueHouHble cpecTBa I IPOBEICHUS TPOMEKYTOUHOM aTTECTAIH
10.1. CocTaB OIIEHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEKYTOUHOH aTTEeCTaIlHH
oOydaromuxcs Mo AUCUUIIIMHE TPUBEACH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JUISl IIPOBEACHUS MPOMEKYTOTHON aTTeCTaIluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crncok BONpPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKHM YpPOBHA C(OPMUPOBAHHOCTH (OCBOEHUA)
KOMITETEHIINI OOYyYaloNMMHUCS TPUMEHSETCsl S-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIIUI

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIHA
5-0aiubHas mKana P P (bop

— oOyuaromuiics TayOOKO U BCECTOPOHHE YCBOWII MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO M TPAMOTHO €TI0 U3JIaraeT;

— OTMMUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIHLHOW JUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJOXKEHHUS C MPAKTUYECKOU
JIeATETbHOCTBIO HAIIPaBIEHUS;

— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BbIIBUTaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— cBOOOJIHO BIIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.

COTIIMYHO»
GauTCHO»
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Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

«XOpoHIo»
Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOMII MPOTPaAaMMHBIA MaTepHasl, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYNMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITEIbHOCTBHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIAJCET CHCTEMOM CIIEIHMAIM3UPOBAHHBIX TOHATHIA.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JTUTEPATYPHI,

— JIOIYCKaeT HeCYIECTBEHHBIEC OMMOKU U HETOYHOCTH,

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
HaIlpaBJICHUS,

— cJ1a00 apryMEeHTHPYET HayUHbIE [TOJI0KEHHUS,

— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIECHUI;

— YaCTUYHO BJIaJICET CUCTEMOU CeIMaTu3UPOBAHHBIX MOHSITHIA.

«HCYHAOBJICTBOPUTCIILHO»
«HE€ 3a4YTCHO»

— o0yJaromuiicss HE YCBOWJI 3HAYUTCIBHOM 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYyIIECTBCHHbIC  OMMOKM W  HETOYHOCTH  TIPHU
paccMOTpeHHH IPOOJIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKCHUS;

— He QOopMYTUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kon
[Tepedyens BompocoB (3a1au) 115 IK3aMeHa
/1 WHJIUKaTopa
1. OnHoda3HbIN OJHOTAKTHBIN BBHIIPSIMUTENB: CXEMa, BpEMEHHbIE IK-3.J1.1
JMarpaMMbl, IPUHIUI PabOThl, BEIBOJ PACUETHBIX COOTHOILICHHH.
2 OpnHoda3HbI MOCTOBOI BBIIPAMUTENB: CXeMa, BpeMeHHbIe nuarpammbl, | [TK-3./1.2
HOPUHIUI paOOThI, BEIBOJ PACUETHBIX COOTHOILICHHH.
3. Tpexda3Hblil OAHOTAKTHBIN BBIIPSMHUTENb: CXeMa, BpEMEHHbIE IK-3.11.3
JarpaMMbl, TIPUHIUIT Pa0OThI, BEIBOJ PACUETHBIX COOTHOILICHHIH.
4. OcobeHHocTu paboThl TpaHCPopmaTopa B Tpex(pa3zHOM OJHOTAKTHOM [IK-3./1.4
BBIIPSAMHUTEIE.
5. Tpexda3nblit MOCTOBOH yIpaBiisieMblil BBIIPSIMUTEND: cxeMa, BpemeHHble | [TK-3./1.5
JarpaMMBbl, BBIBOJI OCHOBHBIX PACUETHBIX COOTHOILIEHUH.
6. lectrdasHplii 0AHOTAKTHBINA BHINIPSIMHUTENb: CXEMa, BPEMEHHbIE IK-3./1.1
JarpaMMbl, BBIBOJI OCHOBHBIX PACUETHBIX COOTHOILIEHUH.
7. BnusHre HHAYKTUBHOCTH HArpy3KH Ha paboTy yNpaBIsieMOTro MK-3.1.2
BoIpsiMuTeNs. [loscHUTH Ha puMepe 000N CXEMBbI BBITPSIMUTEIIS.
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KOMMyTaI_[I/ISI TOKa B BBINIPAMUTCIIAX! BJIMAHUC HA BCJINYHUHY
BBIIPAMIICHHOI'O HAIIPS’)KCHU A, BBIBO BBIPAKCHUA IJI YIJIa KOMMYTallun

IK-3.14.3

Bremnssa xapakTepUCTHKA YIIPABIIEMOTIO BBIIPSIMUTEIIA.

TK-3.]1.4

10

PerynupoBo4Has XapakTepUCTHKa YIIPABIIEMOIO BBITPSIMUTEISA

TK-3.]1.5

11

KoaddurmenT nynbcanmii BeipsiMieHHOTo HanpsbkeHust, C-puibtp, L-
¢mibTp, L-C hunbTp, BEIBOJ BeIpaXKEeHU KO3PPHUIIMEHTA CrIaXKUBaHUS.

TK-3.]1.1

12

3aBUCHMBIN MHBEPTOP: CXeMa, MPUHILIMI paboThl, YCIOBUS MEpeBoIa
YIOPaBISEMOTO BBITPSIMUTENS B PEKUM HHBEPTUPOBAHHUSL.

TK-3.]1.2

13

OnHoda3zHblii MOCTOBOM HHBEPTOP TOKA NMapaJlJICIbHOTO THITA: CXEMa,
BpEMEHHBIE JIMarpaMMbl, IIPUHIIAIT pa0OTHI, BEIBOJI OCHOBHBIX PaCUETHBIX
COOTHOIIIEHUIA.

TK-3.]1.3

14

OnHoda3Hblii MOCTOBOW MHBEPTOP MOCIICIOBATEIFHOTO THIIA: CXeMa,
BpeMeHHI)Ie I{I/IanaMMI)I, HpI/IHIII/IH pa60TBI, BBIBOJI OCHOBHBIX pvaCTHBIX
COOTHOLIEHUH

TK-3.]1.4

15

OnHoda3HbIf MOCTOBOI HHBEPTOP HANPSDKEHUS: CXeMa, BpEMEHHbBIE
JarpaMMBbl, TIPUHITAI PadOThI, BBIBOJ BhIpakeHuit st Pd1, Pd2, Pd.

TK-3.]1.5

16

[[InpoTHOE peryanpoBaHUE BBIXOJHOTO HAIPSKEHUS] HHBEPTOPA
HaIPSDKEHUS; 3aBUCUMOCTb TAPMOHUYECKOTO COCTaBa BBIXOIHOTO
HaIPSKEHUS OT JIMTEIBbHOCTH UMITYJIbCA TIOJIYBOJIHBI BEIXOJJHOTO
HaIpsOKEHUs

TK-3.]1.1

17

[IInpOTHO-UMITYJILCHOE PETYJIMPOBAHUE BBIXOJHOTO HAIIPSIKEHUS
WHBEPTOPA HANPSKEHUSI; TADMOHUYECKUI COCTaB BBIXOJHOTO
HaIpsHKEHUs

TK-3.]1.2

18

TpexdazHblil TPaH3UCTOPHBIM HHBEPTOP HANIPSIKEHUS C : CXEMA,
BpEMEHHbIE TUarpaMMbl, IPUHLUI pabOThI, BEIBOJ BBIPAKEHUS
JNEeNCTBYIOIINX 3HaueHul HamnpshkeHud Uo u Uj.

TK-3.71.3

19

Tpexda3ublil TpaH3UCTOPHBINA HHBEPTOP HANPSKEHUS C : CXEMa,
BpPEMEHHbIE TarpaMMbl, IPUHLUI paObOTHI, BHIBOJI BBIPAKEHUS
JEeNUCTBYIOIINX 3HaueHn HarpshkeHud Uo u Uj.

IIK-3./1.4

20

[TpeoOpaszoBarenb MOCTOSHHOTO TOKA B MMOCTOSIHHBIN TOK C
MOCJIEA0BATEIbHBIM KIIIOUEBBIM JJIEMEHTOM: CXE€Ma, BDEMEHHbIE
JUarpamMMbl, IPUHIIUI Pa0OTHI, BBIBOJI OCHOBHBIX PAaCUETHBIX
COOTHOIIICHHH.

MK-3.4.5

21

[IpeoOpazoBarens MOCTOSIHHOTO TOKA B TIOCTOSIHHBIN TOK C
napauIeTbHBIM KIIFOUEBBIM 3JIEMEHTOM: CXeMa, BPEMEHHBIE THarpaMMBl,
MPUHLINI PaOOTHI, OCHOBHBIE PACYETHBIE COOTHOIICHHUS

TIK-3.]1.1
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22 [IpeobpazoBareny 4acTOTHI CO 3BEHOM ITOCTOSIHHOT'O TOKa: OCHOBHBIE MK-3.1.2
CTPYKTYpPHBIE CXEMBbI, JOCTOMHCTBA, HEIOCTATKH.

23 [Ipeo6pa3oBarens yacToThl 0€3 3B€HA OCTOSIHHOIO ToKa ¢ ectectBeHHon | I1K-3./1.3
KOMMYTAIIMEH: CXeMa, BpeMEHHBIE IMarpaMMbl, IPHHLIUI paOOTHI

24 Metoauka pacyeTa napaMeTprUIecKoro crabuinsaropa I[K-3./1.4

25 THUPUCTOPHBINA PETYIATOP HAIPSIKEHUS TIEPEMEHHOT0 TOKa — paboTa Ha [K-3.1.5
AKTUBHYIO HATrPy3Ky

26 Cuctema UMIyJIbCHO-()a30BOTO YIIPABIEHUS: YCTPOUCTBO, TPUHITUI IK-3.J1.1
paboTsl

27 YCeTpoicTBO, MPUHIIUIT PAOOTHI, XapaKTEPUCTUKH OJHOTAKTHOTO IK-3.]1.2
IPSIMOXO0JIOBOTO KOHBEPTOpa

28 DHepreTU4YecKre noKa3aTesu IK-3.1.3

29 KoppekTop ko3 duiimenta MOIHOCTH: YCTPOHCTBO, IPHHIUI pabOThI I1K-3./1.4

Bompocsr (3amaun) aiist 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / audd. 3auera
Ko
Ne n/nt Ilepeuens BonpocoB (3agau) juist 3auera / nud¢. 3auera A
UHIMKaTopa

Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM nns KypCcOBOrO TPOEKTHUPOBAHUS/BBIIIOJHEHHUSI KYpCOBOW pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHb TeM i KYpCOBOTIO IPOEKTHPOBAHNUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOM paboThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHUS

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bompockl  u1st  poBeeHUsST TPOMEKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBIeHbI B Ta0nwuie 18.

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB Il TECTOB

1/ WHIMKATOpa
Tect Nel. 3amanre KOMOMHUPOBAHHOTO TUTIA C BELIDOPOM OTHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEI0KEHHBIX 1 000CHOBaHHUEM BBIOODA
Tect-1-1. BeiGepuTe 0AMH NpaBUIbHBIN BApHAHT OTBETA U HANUIINTE [K-3
000cHOBaHME BBHIOOPA.

1

VYxaxure ¢popmyiny (1, 2, 3 unm 4), 10 KOTOPOI ciieyeT pacCUUTHIBAT
BEJIMYUHY BBIXOAHOTO HanpsibkeHus BUII, BBIMOJIHEHHOTO 110 cXeme
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OINITH-1:

1 — Useix.cp=Uex/7;

2 - Usx.cp=Usxy;

3 - Usxep=Usx(1-7);
4 - Ugpix cp=Ud (1-y).

IIpaBuJIbHBII OTBET:

Tect 1-2. BoiOepure oauH MpaBUIbHBIN BAPHAHT OTBETA U HAIMIINTE [K-3
000CHOBaHUE BHIOODA.

VYxaxure popmyny (1, 2, 3 unm 4), 0 KOTOPOIA ClIeyeT pacCUUTHIBATD

BEJIMYMHY BBIXOJHOrO HamnpskeHus BUII, BBIIOJIHEHHOTO 110 CXeMe

OINIITH-2:

1- UBLIX‘Cp:UBX'Y;

2 - UBLIX.cp:UBx/'Y;

3- UBblx.cp:UBx(l"Y);

4 - UBBIX.Cp:UBX/(l_Y)~

IIpaBuU/IbHBIN OTBET:

Tecr 2. 3amanne KOMOWHHPOBAHHOTO THMa C BBIOOpOM Heckoibkux | ITK-3
BapHaHTOB OTBETa W3 MPEMJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHEM
BBIOOpA

Tect 2-1. BriGepute nBa NpaBHIBHBIX BapuaHta orBera M Hamummre | [1K-3
000CHOBaHME BbIOOpA.

Vkaxkute a8 KakMX ~ Leded B BBIIPSAMHUTENSAX  IPUMEHSIOT
TpaHc(hOpMaTOpBI:

a- JJI COTJIacOBaHUs HAIPSDKEHUST Harpy30KHU U MUTAIOLIEH ceTu;

0- 17151 TOTEHLMANBHOM Pa3BsA3KKU HArpy3KH U MUTAIOLIEH ceTH;

6- JUIsl yCWIEHUS MOILHOCTH;

2- 71 TTO/IaBJIEHUS MyJIbCAlMi BHITPSIMIIEHHOTO HATIPSIKEHUS

IIpaBU/IBLHBINH OTBET:

Tecr 2-2. BpiGepute 1Ba NpaBUJIBHBIX BapuaHta oTBera M Hanummre | [1K-3

000cHOBaHME BHIOOpA

VYkaxure B KaKUX pEeXHMax MOXKeT paboTaTh  ymnpaBisseMBbIi
BBINIPSIMHUTEb.

VYnpaBisieMblil BRIIPSAMUTENb MOXKET padOTaTh B PEKUME:

a- TpeoOpazoBaHUsl JIIEKTPUUYECKOW HHEPruu IOCTOSHHOIO TOKa B
ANEKTPUUECKYIO SHEPTUIO MOCTOSTHHOTO TOKA;
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0- TmpeoOpa3oBaHUs dJIEKTPUUYECKOM HHEPIUU NEPEMEHHOTO TOKa B
IIEKTPUUYECKYIO SHEPTUIO TOCTOSIHHOTO TOKA;

6- TPeoOpa3OBaHMs DJICKTPHUUECKONH DSHEPTHMH TOCTOSHHOTO TOKa B
AIIEKTPUUYECKYIO SHEPTHIO IEPEMEHHOTO TOKA;

2- TpeoOpazoBaHUs DJIIEKTPUYECKOW DJHEPIHMH TEPEeMEHHOTO TOKa B
IIEKTPUYECKYIO SHEPTUIO IEPEMEHHOIO TOKA.

IIpaBuU/IbLHBINH OTBET:

Tecr 3. 3aganue 3aKpbITOroO TUIIA HA YCTAHOBJICHUE COOTBETCTBUS I1K-3
Tecr 3-1. VYcranoBure cooTBeTcTBUE uYeThipex ¢opmyn st pacuera | [1IK-3
ko3¢ uirenra HI0JIE3HOT'O necTBus HOJTYIIPOBOJHUKOBBIX
npeoOpa3oBareneit
- BBINPSIMUTEIIb;
- HHBEPTOD;
-1peoOpa3oBaTellb 4YaCTOThI;
- IpeoOpa3oBaTesb MOCTOSHHOIO TOKA B TOCTOSIHHBIH TOK.
Popmyasr KIII:
n =Pd/P1 (1);
n=PaAPy (2),
N =Pa/Pa1 (3)
n=P2/P1 (4)
rne Pg=Udlg -MoImHOCTB 11€11H OCTOSIHHOTO TOKa IpeoOpa3oBaTes;
Pd1- MOIIIHOCTB Ha BXOJIe ITpeoOpa3oBaTesst MOCTOSIHHOTO HAIPSDKEHMS,
Pd2 — MOIITHOCTH Ha BBIXOJIE TPE0Opa30BaTEINS MOCTOSTHHOTO HANIPSKEHHUS,
P2=m2U2l2cos¢ —akTHBHAs MOIIHOCThH BBIXOJHOW LIEMH NEPEMEHHOTO TOKa
npeoOpazoBaTes;.
P1=miU1licos¢ —akTHBHas MOIIHOCTH BXOJHOH IIeNM MEPEMEHHOTO TOKa
npeoOpazoBarens.
VYxkaxure Homep dpopmyisl KITJL 1uist kaxoro nmpeodpazoBaress
Tun npeodpasoBares Homep ¢opmyast KILJI
BBINPSIMUTETh
UHBEPTOP
peoOpa3oBaTeIb YaCTOTHI
npeoOpa3oBaTeb NOCTOSHHOIO TOKa B
IIOCTOSIHHBIA TOK
Tect 3.2. YKaxuTe BO3MOXHBIN AUANa30H PETYJINPOBAHUS BBIXOAHOTO [K-3

HanpsoxeHus (1, 2, 3 wiam 4) s 4eTeipex mpeodpa3oBaTeNeii MOCTOSHHOTO
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HAIPs’KCHUEC B IOCTOAHHOC HAIPSAXKCHUC!

- OJIHOTAKTHBIN IIpeoOpa3oBaTellb MOCTOSHHOIO HANPSKEHUS B
nocrosiHHoe Hanpspkenue | pona, OIIIIH —1.;

- OJIHOTAKTHBIN IpeoOpa3oBaTellb MOCTOSHHOIO HANPSKEHUS B
nocrosiHHoe Hanpspkenue |l poga, OIIIH —I;

-OJTHOTaKTHBIN NPsIMOX010BOH TIpeoOpazoBarens, OIIIT;

- OJIHOTAKTHBIM 00paTHOXO0I0BOM MpeodpazoBarens, OOIL.
Juana3zon perynuposanus (/IP):

1 = UBI)IX>UBX;

2 = UBBIX<UBX;

3 - Usux=Usy;

4 - Ugyx MOXKET OBITH KaK OOJIbIIE, TaK U MeHbIIE Uy

Yxkaxkute HOMep Gopmyrel [P st Kaxaoro mpeoopazoBaTeist

Tun npeodpaszosaressi | Homep popmyainr 1P
OIIITH-I
OINIIH-II
OIIIT
OOII

Tect 4: 3aganue 3aKpbITOro TUIIA HA YCTAHOBJIEHHUE MTOCIIEOBATEILHOCTH

NENCTBUMN.

I1K-3

Tecr 4-1. YcrtaHoBuTe cxeMy cCOeAMHEHHUs OJIOKOB MpeoOpa3oBarens
YacTOThl, OOECIEUMBAIOIIYIO PEKyNepaluio 3JIeKTPHUECKOM SHEpruu B
MUTAIOIYIO CETh IEPEMEHHOr0 TOKa

bnoku npeoOpa3zoBaresns:

@-UHBEPTOP C HLIMPOTHO-UMITYIBCHOM MOTyJISAILIUEH;
6-eMKOCTHOM CIJIa)KUBAIOLIUN QUIIBTD;
6-aKTUBHBIN BBINPSIMUTENb;

2-HEeYIPaBISEMbIH BBIIPSIMUTEID;
O-UHIYKTUBHO-€MKOCTHOU (DUIIBTP.

HpaBI/IJIBHaH MmocCjaea0BaTe/JIbHOCTD:

[1K-3

Tect-2. YcTaHoBHuTE MMOCJICAOBATCIIBHOCTL  pacu€Ta MOINHOCTU U
HAITPSAKCHUA BTOpH‘-IHOfI 00MOTKH CETEBOI'O Tpch®opMaT0pa
BBITIPAMUTEIIA:

@- pacyeT MOILIHOCTH IeMH MOCTOSIHHOTO TOKa, Pyo;

6-pvaeT HAIPSAKCHUA LCIHW MOCTOAHHOI'O TOKaA BBIMPAMUTCIIA C YUCTOM
NMaaCHUs HAIIPSXKCHUA HAa 3JICMCHTAX CXCMBI, Udo:

[1K-3
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6- pacueT TOKa LIeNIN Harpysky, lg;
2- pacyeT yCTaHOBJIEHHOW MOLTHOCTH TpaHchopmaropa, St;
0- pacyeT HanpspKEHUs! BTOpUYHON 00MOTKH, U

HpaBI/IJILHaH nmocJjIe10BaTC/JIbHOCTDb:

Tecr 5. 3aganne OTKPHITOrO THUIIA C PA3BEPHYTHIM OTBETOM [1K-3
9 Tect 5-1. 3n0%uTE NMCbMEHHO METOJUKY pacdyeTa NOTeph MOLIHOCTU [K-3
TpaH3HuCTOpa
10 Tect 5-2. M310kHTE MHCBMEHHO METOIMKY pacyera riomaau paauaropa | I1K-3

U1 OTBOJA TCILJIa OT TPAaH3UCTOPa

[Tpumeuanue:

CucremMa oleHNBAHUS TECTOBBIX 3a1aHMIi

3anmanue Tuna Tect 1 ¢ BEIOOPOM OJHOTO BEPHOI'O OTBETA U3 YETHIPEX MPEIIOKEHHBIX U
000CHOBaHUEM BBIOOpA:

[TonHOE coBmaieHre ¢ BEpHbIM OTBETOM — | Oasul.

Hesepublit oTBeT miu ero orcytcTBue — () 0amos.

3ajanre THNa TECT 2 C BBIOOPOM HECKOJIbKMX BAapHAHTOB OTBETA M3 IMPEIIOKEHHBIX H
pa3BepHYTHIM OOOCHOBAaHUEM BBIOOpA:

[TonHOE coBMazieHHe ¢ BEPHBIM OTBETOM 1 Oant.

OTcyTCTBHE MHHHMYM OJTHOTO TIPaBMJIBHO OTBETA HMIJIM IOJIHOE OTCYTCTBYyeT oTBera — 0
0aJIoB.

3amaHue TUIA TECT 3 Ha YCTAaHOBIIEHUE COOTBETCTBUS:
[TonHOE coBMaieHue ¢ BEpHBIM OTBETOM - 1 Oasut.
HesepHoe comocTaBiieHrne 0TBETOB WM OTCYTCTBUE oTBeTa — () GamoB.

3alaHue THUIA TECT 4 Ha YCTAaHOBJIEHUE MOCIIEI0BATEIbHOCTH:
[TonHOE MpaBUIBLHOE COBMNA/IEHNE OYEPETHOCTH OTBETOB - 1 Oaymiom
Hapymienre npaBuiabHOTO MOPsJIKa OTBETOB WIIM OTCYTCTBUE 0TBeTa — () GaisioB.

3aaHue THIA TECT 5 C pa3BepHYTHIM OTBETOM:

[IpaBunBHBIN OTBET 3a 33jaHKE OIICHUBAeTCA - 3 Oasa.

Ecnu nmomyuiena ogna omubka \ HETOUHOCTH \ OTBET MPAaBUIILHBIN, HO HE MOJIHBIH - 1 Oas.
Ecnu momymieno 6osee 1 omubOku \ oTBeT HempaBHIbHBIN \ OTBET OTCYTCTBYET — 0 GaIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO TUCHUIUIMHE OOYyYaoUIUXCsS 3a0YHON (OPMBI

oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No

/o

[TpumepHBIii TepeueHb KOHTPOJIBHBIX U IPAKTHUUECKUX 3ajad / 3aJJaHui

3AJAUM

[TepBas 3amaua - no pasneny «BbIpaMuTEIN»,
Bropas 3anaua no pazneny « ABTOHOMHBIE HHBEPTOPBD.
JI7i CTYIEeHTOB 3a0YHUKOB 3TH 3aJIa4H CIY>KaT KOHTPOJIbHBIMU 3a/IaHUSIMU.
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KoHTposibHOE 3a7aHue BBINOJIHAETCA CTYAEHTOM caMocTosTenbHo. Homepa
BApUAHTOB 3a/laHUN KaK MEPBOM, TaK U BTOPOU 3ala4yll OJUHAKOBBI I COOTBETCTBYIOT
MOPSAKOBOMY HOMepy (aMuiInM CTyACHTa B cIUCKe y4deOHoW rpymmbl. OTyer o
BBIIOJIHEHUM KOHTPOJIBHOTO 3afaHus ogopmisgercs Ha jaucrax Qopmara A4 u
COJCPKUT TEKCTOBBIM MaTepuall U HEOOXOJMMbIE  PHCYHKH U BpPEMEHHBIC
Jyarpammsl.

IIpu pemeHun nepBoi 3afauyd KOHTPOJIBHOTO 3aJlaHusl HEOOXOAMMO JUis

3aJIaHHOT'0 BapUaHTa CXEMbl YIPABISIEMOTr0 BHIIPSIMUTENS (CMOTpHU Tadauiy 17):

- HapUCOBATh CXEMY BBINPSAMUTEIIS;

-[IOCTPOUTh BPEMEHHBIE JHAarpaMMbl HAINpPSDKEHUM CETM IEPEMEHHOro TOoKa JUIs
YKa3aHHOMN CXEMbl BBITPSIMIICHHUSL.

Hcnonb3ys BpeMeHHbIE JuarpaMMbl HANpsHYKEHUH CETH MEPEMEHHOro TOKa,
[IOCTPOUTH BPEMEHHYIO IUarpaMMy HallpspKEHHs Harpy3Ku JUIs 3alaHHBIX 3HAYSHUAX
yIjla peryjaupoBaHusi U UHyKTUBHOCTH LIENU HArPy3KH.

[Tonp3ysich rpado-aHATUTHYECKUM METOAOM 0 BPEMEHHOU JiarpaMMe HarpspKeHUs
HArpy3Kd ONpeeNuTh KOI(PQOUIMEHT MyabCaluidi BBHIIPSIMICHHOTO HANpsHKEHUS
(k=)

Cxema ynpaBiiieMOTo BBIIPSMUTEINS 3a/laHa ABYMs [TapaMeTpamu:

- yucioM a3 ceTH NEPEeMEHHOr0 TOKa BBIIPAMUTENSA, M2= , 1 K03 dunmenrom
TaKTHOCTHU BBIIpsAMHTENST K= . HamomHUM, 4TO CXeMbI BBIIPSIMUTEICH C BBIBOJIOM
HYJIEBOM TOYKH TpaHcdopmaTopa uMeroT koddduuueHt taktHocTH K=1, a MOcTOBBIC
CXEMbI UMCIOT KOA(PPHUIUEHT TAKTHOCTH K,=2.

VYrous peryiaupoBaHusi o 3aiaH B rpanycax, (o= ,rpai.);

XapakTep Harpy3ky 3aBUCUT OT HAJIMYMS WIM OTCYTCTBHUSI MHIYKTUBHOCTH B LIE€IHU
Harpy3kd. [Ipu HamMuMKM  WHAYKTUBHOCTH B lienu Harpys3ku Ld= Ldn Harpysku
MMeeT aKTUBHO- UHAYKTHUBHBIN XapakTep, a IpU OTCYTCTBUU MHIYKTUBHOCTU B LEIH
Harpy3ku Ld=0 Harpy3ka UMeeT YUCTO MHIYKTHBHBII XapakTep.

BapuanTsl 3amanus

Tabnuna 19-1

Bap. 1 2 3 4 5 6 7 8 9 10
m2 1 1 1 1 1 1 1 1 3 3
Kt 2 2 2 2 2 2 2 2 1 1

a, rpag. | 30 45 45 |90 90 30 120 | 150 |30 |60
Ld 0 Ldv |O Ldv |0 Ldv |O 0 0 0

[Ipomomxenune Tabmuier 19-1

Bap. 11 12 13 14 15 |16 17 18 19 |20
m2 3 3 3 3 3 3 3 3 3 3
kt 1 1 1 1 2 2 2 2 2 2
a, rpaa. | 60 90 90 120 |30 |60 60 90 90 |0
Ld Ldv |0 Ldv |0 0 0 Ldv | O Ldv |0
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MeTtoauueckue peKOMEHALNHU JJIs BHIIOJIHEHMSI IEPBOTO 3a/1aHUs IPUBEIECHBI
B [1], pa3zmen 3.5. Meroauyeckrue peKOMEH AU 110 pacueTy ko3¢ duirenrta
MyJbCAlU{ BRIPSIMIICHHOTO HAIPsDKEHUs puBeeHs! B [1], ctp.94-95.
B kauecTtBe npumMepa B NpuiIokKeHUH 1 IpuBeIeH NpuMep pelIeHUs 3a/1auu
Nel st cmyyast oqHO(A3HOM MOCTOBOM CXEMBI BBITIPSIMIICHUSI, aKTUBHO-
MHIyKTHBHOM XapaKTepe Harpy3KH M 3HA4eHHWH yI7Ia peryampoBanus o =60°,
[Tpu pemenun BTOpOM 3a1a4d HEOOXOIUMO JIJIsl OTHOW 3alaHHOM CXEMBl HHBEPTOpPA
(A,b unu B) BBIMOJIHUTH pacyeT mapaMeTpoB CUIIOBOM CXEMbI, BKJIIOUAs U MapaMeTpbl
BBIXOHOTO (DUIIBTpA.
[Ipunareie B Tabmume 19-1 o6Oo3HaueHuss cxeM OJHO(A3HBIX HMHBEPTOPOB
HaIPsDKEHUS:
- cxeMa A — onHodaszHasg cxema C BBIBOJIOM HYJIEBOM TOYKM MEPBUYHON OOMOTKHU
TpaHcdopmaTopa;
- cxema b -monymocrtoBas cxema;
- cxeMa B -monHoMocToBas (MocToBasi) cxema .
Hcxoanbie qaHnHbIe, HEOOXOIMMBIE ISl pacyeTa:
Cxema MHBEpTOpA;
Hanpsoxenue Harpysku, Upn= B;
Tok Harpy3ku , lun= A,
YactoTa BBIXOAHOTO Hanpsbkenus, f= T
Hanpsoxenue Bxoanoit cetv , Usxn=B;
JlommycTrMoe OTKIIOHEHHE HaNpsKeHUs: BXOTHOM ceTH +AUgc = %;
TpeOyemblit KOAPPHUIUSHT rapMOHUK BBIXOTHOTO HATIPSHKEHUS, Kr pix. =
KoadhdurmeHT MOIIHOCTH HATPY3KH, COSQuwr= . (YTOI Qur= ).
PerynupoBanue BBIXOJHOTO HAIPSHKEHUSI OCYLIECTBIISETCS IOCPEACTBOM IIHPOTHOTO
crioco0a peryaupoBaHHUsL.
[lo pa3meny «uHBEpPTOpBD» HEOOXOAMMO BBINOJIHUTH pacyeT IapamMeTpoB
0J1HO()a3HOTO MHBEPTOPA HANPSKEHUS C BBIXOAHBIM (PUIBTPOM U BBINOJIHUTH BBIOOD
€ro 3JIEMEHTOB.
Tpebyercs:
- HapUCOBAaTh CXEMY UHBEPTOPA;
-IOCTPOUTH BPEMEHHBIE TUarpaMMbl, OSCHSIONINE IPUHIUI paboThl HHBEPTOPA;
-paccuuTaTh 3arpy3ky JJIEMEHTOB CXEMbI (TPaH3UCTOPOB, AMOJOB) MO TOKY |
HaIpPsHKEHHUIO;
-paccuuTath TpeOyeMblil 1HUana3oH U3MEHEeHUs! KOO PUIINEHTa CKBAXKHOCTH Y;
BapuanTsl 3aanuii cBesieHs! B Tabnuiy 19-2 .

Tabauua 19-2

[TapameTpsl BapuaHThl 33 1aHui
1 2 3 4 5 6 7 8 9 10
Cxema A B B A B B A 3 B A
WHBEPTOPA
Uurn, B 36 115 220 60 70 80 90 100 115 220
lurn, 4 1 1,0 0,8 4 5 4 3 2 1,0 0,8
f Iy 50 400 50 300 400 300 200 100 400 50
Uy, B 12 10 15 12 24 36 12 24 12 18
oiA)AUBx, 10 0,1 0,1 10 15 20 15 10 10 15
Kr.soix 0,0 0,0 0,0 0,0 0,0 0,0
5 0,8 0,7 5 5 5 5 5 0,1 0,1
COSQPnz 1,0 0,9 0,8 0,7 0,8 0,9 1,0 0,9 0,8 0,7
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[Tponomxkenue Tabmuup 19-2

ITapametpsl Bapuantsl 3a1anmit
11 12 13 14 15 16 17 18 19
Cxema b B A b B A b B A
UHBEPTOpPa
Uurn, B 115 220 115 220 200 127 36 48 115
lurn, 4 1,0 0.8 15 09 0,7 0.9 2,0 15 1,0
f Iy 400 50 400 50 400 50 50 50 400
Usxn, B 12 18 24 36 48 60 110 12 12
AUy, % 10 15 20 25 10 15 20 25 10
Kr.seix 0,1 0,1 0,1 0,1 0,08 0,08 0,08 0,08 0,1
COSPne 0,8 0,7 0.8 09 1,0 09 0,8 0,7 0,8
Tpebyercs:

- HapUCOBaTh CXEMY MHBEPTOPA;

-[I0CTPOUTH BPEMEHHbIE JUarpaMMbl, OSCHSIOIINE IPUHIMI paO0Thl HHBEPTOPA;

-paccuMTaTh 3arpy3Ky OJJEMEHTOB CXEMbl (TPaH3MCTOPOB, JAMOAOB) IO TOKY U
HaIpsKEHUIO;

-paccumnTath TpeOyEeMBIil Tuana3oH peryIupoBaHus KO3 (UIIEHTa CKBaXKHOCTH Y,

- paccuMTaTh MapaMmeTpbl TpaHchopmaTopa, HEOOXOAUMBIE AJIs €ro BbIOOpA (HAPSKEHUS
Y TOKH ITEPBUYHON ¥ BTOPHYHON OOMOTOK, paCYeTHYIO MOIIIHOCTh TpaHc(opmaropa);

- paccuMTarh BBIXOJHOW (UIBTP, HEOOXOAMMBIM Uil JOCTMXKEHUS Tpedyemoro Io
3aJ]aHUI0 KOO (PHUIIMEHTA TApMOHHK BBIXOTHOTO HANPSHKEHUS (Krpuix.).

BapuanTsl 3aanuit BTOpoil 3a1auM 3ajal0Tcs CTyJeHTaM U3 Tabnuisl 19-2.

PacuerHble COOTHOLIEHUS Ul OIpENeieHHs] 3arpy3Kd TPaH3UCTOPOB IO TOKY H
HaIpsDKEHUIO0 npuBeneHsl B [2], crp. 14-20, ctp.40-45. Meroauka pacdera BBIXOAHOIO
¢unbTpa A BCEX TPEX CXEM OJIMHAKOBA U MpuBeaeHa B [2], cTp.45-47.

MeToauueckre peKOMEH AU 10 BBIIIOJHEHUIO KOHTPOJIBHOTO 3aJaHMs.

[lepen BBIMONHEHHEM KOHTPOJIBHOTO 3a/laHUsl CIIEAYEeT BHUMATENbHO H3YYHUTh DPa3/eiibl
yu4eOHOro mocoOusi, B KOTOPBIX H3JI0XKEHBI BOMPOCHl YCTPOWCTBA, NMPUHIMIIA PAOOTHI U
pacueTHble COOTHOILUEHUS JUIsl ONpPENENEeHUs 3arpy3KH BJIEMEHTOB CXEMbl MO TOKY H
HamnpsDKeHUI0, KakK Ui BBIIPAMHUTENCH, Tak M WHBepTOpoB HampspkeHus 2. [lopsiok
BBITIOJTHEHUSI KOHTPOJIbHOW PabOThI M3JI0XKEH B pazzaene 3.5 yueOHoro mocodbus [1], B
KOTOpPOM MPUBEACH MPUMEpP pelleHHs MepBOi 3aJauu KOHTPOJIBHOM paboThl, M B pa3jenax
1.4, 1.9 u 1.10 ydeOHoro mocobusi [2], B KOTOpPHIX NPUBEACHBI TMPUMEPHI pacyeTa
0HO(a3HOTO WHBEPTOpA HANPSIKEHHUS C BHIBOJOM HYJIEBOH TOUYKM NEPBHUYHOW OOMOTKH
TpaHcopmaTopa U pacyeTa oAHO(a3HOr0 MOCTOBOTO HMHBepTopa HampsokeHus (1.10).

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  NPOIEeIypbl  OIEHHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIIUX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpXKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpYyHOIIMX NOPSAAOK MU MPOLEAYPY
MIPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaluy 00y4aromuxcs
I'VAIL
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11. Meroauueckue ykazaHus sl 00y4aroUIuXcsl 10 OCBOCHUIO UCIUTUINHBI

[lenbto MUCHUIUIMHBL SABJsieTCsT (OPMUPOBAHUE Y CTYACHTOB MPOYHOM TEOPETUUYECKOM
0a3pl MO XapaKTEpPUCTHKAM M TPHUHLIUIY JEHCTBUS CHJIOBBIX ODJIEKTPOHHBIX IPHOOPOB,
KJacCU(pUKalMK, MPUHIUIAM JEUCTBUS U OCHOBHBIM DJJIEKTPOMAarHUTHBIM IpolleccaM B
MOJIyIPOBOJIHUKOBBIX YCTPOMCTBAaX, OCHOBHBIM OOJIACTSIM NPUMEHEHUS IOJYNPOBOJIHUKOBBIX
YCTPOWCTB, YTO MO3BOJMUT UM YCIIEIIHO pelIaTh TEOPETUUYECKUE M MPAKTUYECKHE 3a/1a4d B MX
npoeCCHOHATIBHON  JEATENbHOCTH, CBS3aHHOW C IPOEKTUPOBAHHMEM, HCHBITAHUAMU U
3KCIUIyaTalyeld MOJIyIPOBOJHUKOBBIX YCTPOMCTB.

11.1. Meronuveckue yKazaHus s OOYyYarOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JEKIMM B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIMIO IO TEME, & B OCBOCHUU
(byHIaMEHTaJbHBIX MpoOJeM JUCLUUIUIMHBI, METOJOB HAy4yHOro IIO3HAHMSA, HOBEHIIMX
JOCTH)KCHU HaydyHOM MbICiH. B ydueOHOM mporiecce JIEKIUsl BBIMOIHIET METOI0JI0TUYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMANMOHHYIO (YHKIWHU. JIEKIUsl pacKphIBaeT MOHATHWHBINA ammmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

Paznen 1. Bemmpsimurenu.

Tema 1.1.YcrpoiicTBo, npuHIMI pabOThl, BHIBOJ OCHOBHBIX PACUETHBIX COOTHOILIEHUHN
0J1HO(a3HBIX CXEM BBIIPSIMUTEIICH.

Jluteparypa [1], cTp.14-25, 27-37.

Meroauueckue yka3aHusl.

[Tpu m3yyeHHM 3TOW TEeMBbI ClieyeT OOpaTUTh BHHMaHUE Ha (DU3MYECKYIO CYIIHOCTH
HOHATHUS «BBIIPSAMUTEIBY, PA300paThCs ¢ KiIAacCH(PUKaMel CXeM BBIIPAMUTENECH U MepeyHeM
OCHOBHBIX IapaMeTpoOB, XapakTepu3yrmomux paboty Beipsmutend. IIpeobpazoBanue
NIEPEMEHHOI0 HAaNPsUKEHUS B IIOCTOSHHOE HANPSDHKEHHWE, WU APYTUMHU CIOBaMHU BBIIPSIMIICHUE,
OCYIIECTBIISIETCS] C MTOMOIIBIO TOJYTPOBOIHUKOBBIX BBINIpsIMUTENEl. M3yuenue aToro npoiecca
Jdydllle BCEr0 HAaYMHATh C PAacCMOTPEHHs] pabOThl CaMOM MPOCTON CXEMbl BBINPSAMIICHUS -
01HO(A3HOTO OAHOTAaKTHOro BbIIpsMuTENss. Kpome ycrpoiictBa M mnpuHOMNA PabOTHI
paccMaTpUBAaEMbIX CXEM BBIIPSMIICHUS HEOOXOJWMO BHUMATENbHO M3YYHUTh METOAMKY BBIBOAA
OCHOBHBIX pAacCu€THBIX COOTHOLIEHUH MJii pacCMaTPpUBAEMBIX CXEM BBIIPAMIICHUS U IS
3aKpeIIEHUS 3HAHUI CaMOCTOSTENBHO OBTOPUTH 3TH BBIBOJBI.

Tema 1.2. VYcrpolictBo, mnpuHuuMn  paboTel  Tpex(da3HOro  OAHOTAKTHOTO
BBINPSMHUTENS, BBIBOJ OCHOBHBIX PACUETHBIX COOTHOLIEHHH.

Tema 2.3. Ynpasisiemblii Tpexda3Hblil MOCTOBOM BBIIPSIMUTENb- YCTPOMCTBO, MPUHIIUI
paboThl, BEIBOJ OCHOBHBIX PACUETHBIX COOTHOILICHUH.

Tema 2.4. MHoroda3sHble CXeMbI BBITPSMIICHHUS.

Jluteparypa [1], ctp.25-26, 38-48, 77-81.

Meroaunueckue yka3aHusl.

VYrpaBnseMblii  BBIIPSAMUTENb  BBINOJHSAETCS HAa THUPHUCTOpax, a caM Ipolecc
pEryJaupoBaHus BEIUMYMHBI BBIXOJHOIO HAIPSKEHUSA OCYLIECTBISETCS IIyTEM PEryJIMpPOBaHUS
($a30BOro TMOJIOKEHUS HUMIYJIbCa YNPaBICHHUS IO OTHOUIEHHIO K TOYKE €CTECTBEHHOTO
3a)KUTaHUs] BEHTHJICH, Ha3bIBAEMOI0 YIJIOM perynupoBanus o. Ciemayer oOpaTUTh BHUMaHHE Ha
TO, YTO JUIUTEIBHOCTh pabOThl TUPUCTOPA YHPABISEMOTO BBIMPSMUTENS 3aBUCUT OT XapakTepa
Harpy3ku (aKkTUBHAs WIM aKTUBHO - MHAYKTHUBHAsA), OT CXEMbl BBIIPSAMIIEHHUS, a IIPU YUCTO
AKTUBHOHM HAarpys3Ke - 3aBUCHUT €I1€ U OT BEJIIMYMHBI yIila PeryJupoBaHus o. [Ipy n3ydenuu ston
TEMBl JUI KaXIOW pacCMaTpUBAEMON CXEMBI BBIIPSIMIICHUS CTapaTeCh CaMOCTOSATEIIBHO
HapHCOBaTh BPEMCHHBIC JUAarpaMMbl HAIIPSDKEHHS IEPEMEHHOIO TOKA, ITOJaBaeMOro Ha BXOJ
BBIIPSIMUTENS, W KPUBYIO HAIIPSOKEHUs HA BBIXOAC BBIIPSIMUTENS C y4E€TOM, IHPUHATOIO
3HAYCHMS YIJIa PETYJINPOBAHMS U XapaKTepa HArPy3KH. Y MEHHUE NIPAaBUIbHO HAPUCOBATh KPUBYIO
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BBIIPSMIICHHOTO ~HANPSDKEHHS OYECHb BAXKHO JUIA TOHMMaHHS pPaOOThI  BBITPSIMUTEIIS.
PerynmupoBouHass XapakTEpHCTHKA YIPABISEMOTO  BBIIPSIMUTENS MPEACTaBISICT COOOH
3aBHCUMOCTh CPEJHEr0 3HAUEHHUS BBIIPSIMICHHOTO HAMpsDKEHHS OT BEJIMYMHBI  yTia
peryaupoBanus, T.e. Ug=f(0) mpm mocrossHHOM 3HaucHmM TOKa Harpy3ku (ld), BHeIIHss
xapaktepucTtuka — 310 3aBucuMocth Ug=f(ld) mpu mocTossHHOM 3HaueHHMU yriia peryinpoBaHuUs.
[lpu w3yueHHH HTOH TeMBI HEOOXOJUMO OOpAaTHUTh BHUMaHHE Ha (HOPMYJIBI, MO KOTOPHIM
pPacCUMTHIBAIOT 3TU XapaKTEPUCTUKH, a TAaKXKe Ha BIMSIHHUE XapaKTepa HArpy3KU (aKTUBHAS WA
AKTUBHO — WHIYKTHBHAs1) HA BHJ PETYJIHPOBOYHBIX U BHEIIHUX XapPaKTEPUCTHK YIPABISEMOTO
BBITTPSIMUTEIISL.

[Tynpcannu BBIXOAHOTO HAMPSDKEHUS U TOKA BhIMpsiMuTenel. CriaaxuBaroniue GuibTpol.

Jluteparypa [1], cTp.89-94.

Meroanueckue yka3aHusl.

JluckpeTHbI XapakTep padoThl MOTYNPOBOJHUKOBBIX BEHTUJICH BBIIPAMUTENS (IUOI0B
U TUPHUCTOPOB) OOYCIIaBIMBAET ITyJbCUPYIONIMHA XapakTep KaK HampsHDKeHUs, TaKk M TOKa
Harpy3KH, MO3TOMY HanpspKEHUE M TOK Harpy3KH KpOME MOJIE3HOM COCTABIISIONICH (TOCTOSTHHON
COCTaBIISIIOLIEH), COMEpKaT B CBOEM COCTAaBE U HEKelaTeJIbHble MEPEMEHHBIE COCTABIIAIOIINE.
JUisl mogaBNeHust ATUX MEPEMEHHBIX COCTABIISIONIMX HANPSHKEHHUS M TOKA HArpy3KH MPUMEHSIOT
crnaxuBaronye GuiabTpbl. [Ipu u3yueHus 3Toif TeMbl HEOOXOUMO 00paTUTh BHUMAaHHUE KaK Ha
OCHOBHBIE CXEMBI CTIIAXKUBAIOIIUX (PUIBTPOB, TaK U HA METOJMKHU pacyeTa U BbIOOpa HIIEMEHTOB
3TUX QUIBTPOB.

Paznen 2. 3aBucuMble MHBEPTOpHL. YCTPONCTBO, MPUHLUI pabOTHI, XapaKTEPUCTHKH,
yCIIOBUSL TIEPEBOJIa YIPABIISIEMOIO BBIIPSAMUTENS B PEXUM HWHBEPTUpOBaHMs. BHewmHsas u
PEryJIUpOBOYHAS XapaKTEPUCTHUKU 3aBUCUMOro uHBepropa. KosdduimeHT MoumHoOCTH U
KOA((UIIMEHT MOJE3HOTO JEHCTBUS 3aBUCUMOT0 HHBEPTOPA.

JIuteparypa [1], ctp.81-89.

Meronuueckue yka3aHus.

NHBepTOop — 95TO MOMYNPOBOJHHMKOBBIM TIpeoOpa3oBaTeib, MPEeIHA3HAYCHHBIN I
npeoOpa3oBaHUsl IJEKTPUUECKOM HHEPTUU IOCTOSIHHOIO TOKa B DJIEKTPUYECKYIO SHEPTHUI0
IIEPEMEHHOT0 TOKa. BBIX0JA 3aBUCHMOIO MHBEPTOPA MOAKIIOYEH K CETH MEPEMEHHOrO TOKa, B
KOTOPOM KpOME Harpy3Kd UMEITCS U TE€HEPATOPhl DJIEKTPUYECKON SHEPIUU IIEPEMEHHOIO TOKA,
IIO3TOMY HAIIPSKEHHE HA BBIXOJAE 3aBUCUMOIO HHBEPTOpPA HMMEET TaKyl Xe€ 4YacToTy M
BEIIMYUHY, KaK M HAIPSUKCHUE CETU IEPEMEHHOIO0 TOKA, K KOTOPOW IOAKIKOYEH 3aBUCHMBIN
uHBepTOop. JI1000i1 ynpaBiseMblil BHIIPSIMUTEND SBISIETCS 0OpaTUMBIM IpeoOpazoBaTeseM, T.€.
MOXET IIepeAaBaTh DJIEKTPUYECKYH0 DHEPrUI0 KaK W3 CETH IIEPEMEHHOI0 TOKa B IElb
MOCTOSTHHOTO TOKa (BBINPSMUTENbHBINA PEKUM), TaK U HA00OPOT, U3 IIEMH MOCTOSHHOIO TOKa B
CeTb MEPEMEHHOT0 ToKa (MHBEPTOpHBINH pexxuM). Crienyer oOpaTHUTh BHUMaHHME HA YCIOBHUS
nepeBojia Takoro mnpeoOpa3oBaTeliss W3 BBIIPSIMUTENBHOIO pekrMa pabOThl B HWHBEPTOPHBIN
pe’kuM paboThl M TakXke Ha OTIAMYUs B (OpMe 3alUCH U BHJA BHEIIHUX XapaKTEPHUCTUK
BBIIPSAMUTEIBHOTO ¥ HWHBEPTOPHOIO PEXUMOB, OOpaTWB BHHMaHWE HAa  HaJU4HUe 30HbI
OTpaHUYECHUS BHEIIHEH XapaKTEPUCTUKH 3aBUCUMOI0 UHBEPTOPA.

Pa3nen 3 .ABTOHOMHBIE HHBEPTOPBI.

Tema 3.1. OnHO(a3HBIE WHBEPTOPHI TOKA MAPAUICTBHOTO W TOCIEA0BATEIIBHOTO THIIA-
YCTPONCTBO, MPUHIIMIT PAOOTHI, BBIBOJI OCHOBHBIX PACYETHBIX COOTHOIICHUH.

Jluteparypa [2], cTp.

Meroauueckue yka3zaHusl.
He3zaBucumple (aBTOHOMHBIE) HHBEPTOPHI HANPSKEHUST pabOTAIOT HA CETh NEPEMEHHOTO
TOKa, B KOTOPOW UMEETCs TOJIbKO Harpy3ka, MO3TOMY MapaMeTphbl HANPSHKEHHS BBIXOJIHOU CETH
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MHBEPTOpa HaIPSDKEHUS OINpPEAEIAIOTCA TOJbKO CBOWCTBaMHU camoro mHeepropa. ITo Bpemenu
MHBEPTOPHl TOKa ObUIM pa3paboTaHbl U MCCIETOBAHbl 3HAYUTENHHO PAaHbIIE, YeM HWHBEPTOPHI
HaNpsDKEHUs. DTO OOBSICHACTCS B MEPBYIO OYEpEIb TEM, YTO HHBEPTOPHI TOKA BBHIMOIHAIOTCS HA
HE TIOJHOCTHIO YIPABISEMBbIX BEHTWISX (THPUCTOpax), a JOCTaTOYHO CHJIbHOTOYHBIE U
BBICOKOBOJIBTHBIE THPHCTOPHI ObUTH pa3pabOTaHbl U OCBOCHBI MPOMBIIIIEHHOCTHIO 3HAYUTEIIEHO
paHblile, YeM TPAH3UCTOPbI Ha OOJIbIINE TOKU U HanpsbkeHus. V3ydyeHue 3Toil TeMbl HaUMHAETCs
C Hu3ydeHHus oAHO(A3HOrO HMHBEPTOpa TOKA MapayieibHOro THma. Jlamee cieayeT H3y4uTh
onHOoGa3HbII MHBEPTOpP TOKA IMOCIEIOBATEIHLHOIO THUIIA, MHBEPTOP TOKA IMOCIEAOBATEIHHO-
NapajuIeJIbHOrO THIIA. OTMmeTuM, YTO MIHOBEHHOE 3HAu€HUE BXOJHONO TOKa B
MHBEPTOPAX TOKa MOCTOSHHO. DTH U O0BSACHSETCS Ha3BaHUE KUHBEPTOP TOKay.

Tema 3.2.0pH0¢a3HBIC WHBEPTOPHl HAIPSKEHUSA. YCTPOWCTBO, MPHUHIUI PAOOTHI,
CIOCOOBI  PErYJUPOBAHUS  BEJIMYMHBI  BBIXOJHOTO  HAMpsKEHUA. BbIXogHbie  QUIBTPHI
WHBEPTOPOB HAMPSIKEHUSI.

Jluteparypa [2], cTp.

Meronnyeckue ykazaHusl.

N3yuenue tem, OTHOCAIUXCS K HHBEPTOpPAM HAIPSKEHMs, CIIelyeT HayaTh ¢ Hauboliee
IOPOCTBIX CXEM — OAHO(A3HOrO OAHOIUIEYEBOTO, OAHO(A3HOTO C BBIBOJAOM HYJIEBOH TOUYKU
NEpBUYHON OOMOTKHM TpaHchopMmaropa, OJHO(A3HBIX IOJIYMOCTOBOH M MOCTOBOH CXEM.
Heo0xonuMo  yCTaHOBUTH  IOCIEAOBATEIbHOCTh PAabOThl  TPAH3UCTOPOB, JUIMTEIBHOCTb
BKJIFOUEHHOTO COCTOSIHMSI TpPaH3UCTOpPOB U (opMy HampsbkeHUss Ha Harpyske. Takke
HEOO0XOMMO H3Y4YUTh CIIOCOOBI PEryJUpOBaHMs BEJIWYMHBI BBIXOJHOTO HAINPSDKEHUS U €ro
rapMOHMYECKHUI COCTAB.

Tema 3.3. TpexcdaszHble WHBEpTOpPHl HANpPSOHKEHUSA. YCTPOMCTBO, MPUHIMUN pPalOThI,
XapaKTepUCTUKU

Jluteparypa [2], ctp.4-33, cTp.45-63.

Jlanee cnemyer M3yuyuTh YCTPOWCTBO M NPHUHLHUII pabOThl Tpex(a3HOro HHBEPTOpa
HaNpPsDKEHUS U BBIBOJ BBIPDAKEHUS [UIsl ONPEAEIEHUS ACHCTBYIOLIETO 3HAYEHUS BBIXOJHOTO
HanpspkeHus. OOpaTMM BHUMaHHME Ha TO, YTO TpeX(a3zHble MHBEPTOPHI HAMPSIKEHHUS] HAXOIAT
camMo€ IIMPOKOE MIPUMEHEHNE B PETYJIUPYEMBIX JIEKTPOIPUBOIAX IEPEMEHHOIO TOKA, IO3TOMY
M3Y4YEHHE 3TOM TeMbI OYEHb BaXKHO ISl YCIEIIHOIO OCBOCHHUS Kypca « DJIIEKTPUUYECKUIN TPUBOI.

BbixonHoe HampspkeHHWE  MHBEPTOpa KpPOME OCHOBHOM  TapMOHUKH  (ITOJIE3HOM
COCTaBJISIIOIIEH) COJAEPKUT BBICIIME TapPMOHUKH, KOTOpPHIE CYIIECTBEHHO YXyIUIatoT (opmy
KpUBOH HampspkeHus. Heo0XonuMo M3ydnTh OCHOBHBIE CIOCOOBI yIy4IlleHUs (OpPMbI KpUBOM
BBIXO/IHOTO HamNpspKEHUs MHBEPTOpa, MpUOIMKEHUsI 3TOH (OpMbl K CHHYCOMJAIbHON. BaxkHo
TaK)K€ U3YYUTh XapaKTEPUCTUKH MHBEPTOPOB U PAaCUETHBIE COOTHOIIEHHUS, 110 KOTOPBIM CIIEAYET
paccuuThIBATh 3arpy3Ky BEHTUJIEH 1O TOKY U HANPSKEHHUIO.

Pa3nen 4. Perynsatopbl HanpsKeHNUs! IEPEMEHHOTO TOKA.

OpnHoda3Hble TUPUCTOPHBIE PETYJSATOPbl TEPEMEHHOTO HampspKeHUs Y CTPOWCTBO,
MPUHLINI PaOOThI, XapaKTEPUCTUKH,

Jluteparypa [1], ctp.133-142.

Meronndeckue yka3aHusl.

TPH npumeHstoTcs Ui peryupoBaHus BeJIMUUHbBI HANPSYKEHUS! IEPEMEHHOTO TOKa MPU
COXpPaHEHMH YacTOTHI TOro HampspkeHus. CucTtemMa MMITYJIbCHO — (Pa30BOro YIpaBlIeHHs 3TUX
PEryIsATOPOB TOYHO TaKasl K€, KaK U 'y YIIPaBJIsEMbIX BBIIPIMUTENEH. PeryinpoBanue BETUIMHBI
BeIxogHOro HampspbkeHuss TPH ocymectBinseTcss myteM u3MeHeHHs (pa30BOTO TOJIOKEHUS
MMITyJIbCa YIIPABJICHUS MO OTHOLIEHUIO K TOYKE €CTECTBEHHOrO 3aKMraHus BeHTuiel. dopma
KpUBOM BBIXOAHOro HanpsbkeHus TPH wuckaxkena M CyHmIECTBEHHO OTJIMYAeTCs OT
CHHYCOMJANIbHON, a ToK mnotpebmsembii TPH ot mwuraromieit cetm mmeeT (a30BBIA CIIBHT.
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[lepeunciennble BBIMIE (AKTOPHI OKA3bIBAIOT MPSMOE BIUSHHE HAa BENIUYMHY KOd(duuumeHta
momHoctu TPH.

Heo6xoanmMo n3yunts ycrpoiictBo, npunuun padotsl TPH, perynmupoBounsie U BHEIIHHE
XapaKTepUCTUKH, a TaKKe 3aBUCHUMOCTb KO3((ULMeHTa MOIIHOCTH peryystopa OT AMana3zoHa
PEryJaupOBaHus BEJIMYHMHBI BEIXOJHOTO HAIIPSKEHUS.

Monyns 5. IIpeoOpa3oBarenu 4acTOTHI.

Tema 5.1. IIpeoOpaszoBarenn YacTOTBI CO 3BEHOM IIOCTOSSHHOTO TOKa. Y CTPOWCTBO,
MPHUHIIAT PAOOTHI, XaPAKTEPUCTUKH,

Tema 5.2. IlpeoOpa3oBarenu YacTOThl O€3 3BEHAa TOCTOSHHOTO TOKa. YCTPOWMCTBO,
MPHUHIIAT PAOOTHI, XaPAKTEPUCTUKH,

Jluteparypa [2], ctp.105-115.

Meroanueckue ykazaHHsL.

[IpeoOpa3oBaTenn  4YacTOTHl  MOAPA3ACNSAIOTCS HA JBAa OCHOBHBIX Kjacca -
npeoOpa3oBaTeid 4acTOThI CO 3BEHOM IIOCTOSTHHOTO TOKa M IpeoOpa3oBaTeld 4acTOTHl 0e3
3B€Ha IIOCTOSIHHOTO TOKa. HeoOXoaMMo W3yduTh YCTPOMCTBO, NPHHIUI pabOTBl 3ITHX
npeoOpa3oBaTesieil 4acTOTHI, YCTaHOBHTH B YEM 3aKJIIOYAIOTCS OCHOBHBIE OTIMYUS Kak
YCTPOMCTBA, TaK U XapaKTEPUCTHK, BKIIOYAsi U BO3MOXKHBIN AMANa30H PEryJUpOBaHUS YaCTOTHI
BBIXOTHOT'O HAINPSHKECHUSI.

11.2. Meronuveckue ykazaHus Uil OOyYarOIIMXCS IO BBIMOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BwIMOMHEHHS Ja0OPAaTOPHBIX pPabOT OOYyYArOIIUICS HODKEH YIIyOWTh H
3aKpenuTh 3HAHMS, MPAKTUUYECKUE HABBIKHM, OBJAJIeTh COBPEMEHHOM METOAMKONM M TEXHMKOMH
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOUT M3 3KCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrimonHenue 51abopaTopHBIX pabOT OO0yYaromuMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
W3YYEHUs] JUCLUIUIMHBI, ONpeleNsseMoil Y4eOHbIM IUIAHOM, U OTHOCUTCS K CpPEACTBaM,
o0ecreynBaroIluM pelIeHue CIeIyoIuX OCHOBHBIX 33/1a4 y 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIIEJOBAaHUS TPOLIECCOB, SIBICHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCHUILIUHBI;

— 3aKpeIuvieHue, pa3BUTHE U JIeTalu3alisl TEOPETUUECKUX 3HAHHM, MOTyYEeHHBIX Ha
JEKITHSIX;

— TIOJy4YeHHUe HOBOM MH(OpPMAILMH 110 U3y4aeMOU TUCIUIUINHE;

— TpuoOpeTeHHe HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1aOOpaTOpHBIM
000pyI0BaHHEM U TPUOOPaAMHU.

3amanne u TpeOOBaHUS K MPOBEACHUIO TaOOPATOPHBIX padOT MPUBEIEHBI B [ 5, 6 |.

Crpykrypa u popma oT4eTa 0 J1abopaTOpHO paboTe mpuBeAeHBI B [ 5, 6 ].

TpebGoBanust kK opopMIIEHHIO OTYETA O JTabopaTOpHOIT paboTe MpUBEACHB B[ 5, 6 |.

11.3. Meroanyeckue  yKa3aHHS JUISt 00yJaronmxcst o MIPOXOKIECHUIO
CaMOCTOSITENILHOM paOOTHI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOU PabOThI, 0OYJArOITUICS BBHIMOIHSAET padOTy IO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

MeTtoaudyeckumMi ~ MaTepuajlaMH,  HANPaBJSIIONIMMH  CAaMOCTOSITENbHYIO  paboTy
00yJaronuxcs SABISIOTCS:

—  y4eOHO-METOANYECKHI MaTepHall 1o AUCIUILIHHE u3aoxeH B [1] —[7];

—  BONPOCHI JJIs CAMOKOHTPOJIA, MpUBeAeHHbIE B M. 11.1.
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11.4. Meronuyeckue YyKa3aHus s OOydYalOMIMXCS IO MPOXOXKICHHIO TEKYIIEeTo
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMecCTpa C IIeJIbI0 OLEHUBAHMUS XOAa OCBOCHHUS
JUCLUIUINHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTU IIPOBOJUTCS B TEUYCHHE CEMECTPA C UCIOJIb30BaHUEM
TECTOBBIX BOIpPOCOB (Tabm.18. B koHIle cemecTpa MmO pe3yiabTaTaMm TEKYIIErO KOHTPOJIS
BBICTABJIICTCSL OLICHKA, KOTOpas YYUTBIBACTCSA IIPU BBICTABICHUU OLICHKH II0 pe3yibTaTaM
IIPOMEKYTOUYHOM aTTECTALUU.

11.5. Meroanueckue ykazaHus i 00yYarOLUUXCs 110 MTPOXOKICHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOIIMXCS — TMPEAYyCMAaTPUBAE€T  OlLICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHHs MO aucHuminHe. OHa BKIIOYaET B
ceost:

-3k3aMeH — (GopMa OICHKU 3HAHWH, MOJyYECHHBIX O0YYAIOIIUMCS B MPOIECCEe M3YUCHUS
BCEH MUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIbHONU pabOThI, CIIOCOOHOCTH MPUMEHSITh
UX JUIA PEHICHUS TPaKTUYECKUX 3a/lad. OJK3aMEH, KaK MpaBWjO, MPOBOJUTCS B TIEPHOT
9K3aMEHAIIMOHHOM CECCHU U 3aBEpIIAETCS aTTECTAlMOHHOW OIEHKOH «OTIUYHO», «XOPOILOY,
«YJIOBJIETBOPUTEIILHO», «HEYIOBICTBOPUTEIHHOY.

[TpomexyTouHas aTTecTals MPOBOAUTCS MO BOIIPOCaM, IPUBEICHHBIM B Tabnuuax 15 u
16.

[Ipu orieHKe OKOHYATENBHBIX PE3YJIbTATOB OOYUYESHHUS 110 IUCHUTUIMHE YUUTHIBACTCS

OIICHKA I10 TEKYIIEMY KOHTPOJIIO, a TAK)KE OTCYTCTBUE WJIM HAIMYUE 33]I0JKEHHOCTH TI0
nabopaTopHbIM paboTtam. [1pu HaMuUMK 3a10KEHHOCTEHN 110 JIA0OPaTOPHBIM pabOTaM UTOTOBast
olleHKa cHUkaeTcs Ha 0,5 Oarta 3a KaXkIyro He BBIIIOJHEHHYIO U HE 3alUILEHHYIO0
nabopaTopHyIo padoTy.

[TpomMexyTouHas aTTecTalus MPOBOIUTCS 1O BOMPOCaM, IPUBEICHHBIM B Ta0muiie 16.
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JIuct BHECEHUSI U3MEHEHUH B pabouylo MporpaMMy JUCHUTUIHHBL

Jara BHECceHHS
W3MEHCHUI B
OIIOJTHEHUH.

ITonnuce
BHECIIIETO
HM3MCHCHHUS

ConeprkaHre U3MEHEHHUIN U TOTIOJTHEHHI

Jara u Ne
IPOTOKOJIA
3aceaHus

Kadeapol

IToanuck
3aB.
kadenpoit
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