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1. HEJIA U 3AJAYN OCBOEHUA AN CHUIIJIMHbI

Leab ocBOeHHS TUCIUIIMHBI: TIOJTOTOBKA O0YYAIOMIMXCS K PEUICHUIO MPOPECCHOHANBHBIX 3a-
nad myteM (OpMUPOBaHUS MOHATUHHOTO ammapaTa JUCIHUIUIMHBI U 3HAHUK TEPMUHOJIOTHUU AJIEKTPOTEX-
HUKU U HBHGHHﬁ, BO3HUKAKOIINX B BJIeKTpI/I‘IeCKI/IX Oe1sx, paBBI/ITI/Ie yMeHI/Iﬁ OIIMCaHUsI HBJ’IGHHI’I n HpO-
1IECCOB, MPOTEKAIOIINX B AMEKTPUICCKUX IETISIX U DJISKTPUUECKUX MAllIMHAX, a TAK)KE Pa3BUTHE HABBHIKOB
B 060CHOBaHHOM 135160pe nu HpI/IMeHeHI/II/I METOIA0B paC‘IeTa 148 MO,Z[GHI/IpOBaHI/IH BHCKTpI/I‘{eCKI/IX ueneﬁ.

3agaun:

— H3yquHe HOHHTHﬁHOI‘O annapaTa JUCHUITIIIMHBI, OCHOBHBIX TGOpGTH‘-I@CKI/IX HO.HO)KGHI/Iﬁ n MeE-
TOJOB, BBIPAOOTKA OOITUX MOIX0I0B K (POPMYIMPOBKE U PEHICHUIO AJIEKTPOTEXHUUECKHX 3a/1a4;

— IPUBUTHE HABBIKOB NMPUMEHEHUS! TEOPETHUECKUX 3HaHUH, (hOpMUpOBaHME 3HAHHH OCHOBHBIX
3aKOHOB M METOJIOB TECOPHUHU AJIEKTPOMATHUTHOTO TIOJISI U TEOPHH SJIEKTPUUCCKUX M MAarHUTHBIX IETEH U
nux HpI/IMeHeHI/ISI JJIs pemeHmI HpaKTI/I‘-I€CKI/IX 3ajJad,

— Hay4YHOE€ OOOCHOBAHHE TNPHUHATHS KOHKPETHBIX TEXHMUYECKUX PEIICHUH MpH MOJCTUPOBAHHH
AJIEKTPOYCTAHOBOK U AJIEKTPOOOOPYTOBAHHS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucuummna TeopeTuyeckre OCHOBBI JEKTPOTEXHUKH OTHOCHUTCS K 00s3aTENbHOM 4acTh IMpo-
I'PaMMBL

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

OcBoeHue QUCHUIUIMHBI HapaBIeHO Ha (YOPMUPOBAHHE HJIEMEHTOB CIEIYIOIINX KOMIIETEHIMHA B
cootBeTcTBUM ¢ OC BO 1 OIl BO no nanHOMy HanpaBJIEHUIO TOATOTOBKHU:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUeHUS M0 TUCHHILIMHE (MOIYJ/II0), COOTHECEHHbIX
¢ MHAUKATOPAMHU 10CTHKEHUSI KOMIIeTeH M

Komnerenunus NHaukaTopbl 10CTHKEHUST KOMIIe- Pe3yabTarsl 00y4yeHus
TeHI U

OIIK-4. Cnocoben OIIK-4.1 TlpumeHnsieT MeToabI aHa- 3Haer:

MPUMEHSATh METOAbl | JIU3a U MOJEIUPOBAHUS MIPU pEllIe- — OCHOBBI MAaTEeMaTU4YECKOr0 aHajlIu3a,
aHaJan3a U MOJCIIH- HHUM MPAKTUYECKUX 3a/1a4 (UBUYECKUX 3aKOHOB, 3aKOHOB DJICK-
pOBaHUs, TEOpETUYE- TPOTEXHUKHU;

CKOT'O M 3KCIIEpH- — METOJIbl TIOCTPOCHUSI MOJENIEH 1enen
MCHTAJIBHOT'O UCCIIC- B YCTAaHOBUBLIEMCS U TEPEXOAHOM pe-
JIOBaHUS MIPU KM€ JIMHEUHEIX U HEJIMHEHHBIX IIEMEH.

eIICHUU IMpaKTHYe-
EKI/IX 3a/:[aqp Ymeer:

— IPUMEHATh MATEMAaTHYECKUH anmnapar
JUIsl aHaju3a, YYUTHIBATh (PU3MUECKHUE
3aKOHBI, 3aKOHBI AJIEKTPOTEXHUKH;

— IIPOBOJIUTH OMBITHI HA MOJECIISIX yCTa-
HOBUBILIETOCSI U TEPEXOJHOTO PEKUMA
JIMHEHMHBIX W HEJIMHEWHBIX LENeu, pe-
maTh OCHOBHBIE 33J]a4ll TEOPUM DIIEK-
TPOMArHUTHOTO TTOJIS.

Bianeer:
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— TEXHOJIOTUSIMU U MIPUEMaMU MO/JIEIH-
pOBaHUS TPH BBITIOJIHCHUH PAaCUETOB
YCTAHOBUBILIETOCSI M TEPEXOJAHOTO pe-
JKMMa JTUHEHHBIX M HEIMHEHHBIX IIeTICH,
B pEUICHUU OCHOBHBIX 3aJa4 TEOPHUH
AJIEKTPOMArHUTHOTO TTOJISI.

OIIK-4.2 TIpumeHseT METOABI TEO-
PETUYECKOT0 U SKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMs U PELIEHUU NTpaK-
TUYECKHUX 3a/a4

3HaerT:

— MaTEeMaTUYECKHE METOJIbI TEOpeTHYe-
CKOTO U JKCIIEPUMEHTAJIBLHOTIO HCCIIe-
JIOBaHUS TIPU PEIICHUU MPAKTUICCKUX
3a/1a4 AJIEKTPOTEXHUKHU

YMmeer:

— HpI/IMeH}ITB MAaTEMATUYCCKUC METOAbI
TEOPETHYECKOTO M IKCIICPUMEHTAIBHO-
0 HUCCIENOBAaHUA IIPU PELICHUM IIpaK-
TUYECKHX 33/1a4 AJICKTPOTEXHUKH.

Bnaneer:

— IpUeMaMu TEOPETUUECKOTO M JKCIIe-
PUMEHTAJILHOTO  HCCIEAOBAHUS  TIPH
pEelIeHUN NPAKTUYECKUX 3a7ad JJIeK-
TPOTEXHHKH.

OIIK-5. Cnocoben
HUCIIOJIB30BATh MECTO-
IIBI aHAJIK3a U MoJie-
JIAPOBAHMUSA DIIEKTPU-
YyecKUX Lierneu u
AIIEKTPUYECKUX Ma-
IIAH

OIIK-5.1 TlpumeHnsieT MeToabl aHa-
JM3a 3JMEKTPUUYECKUX LEeneHl U AIIeK-
TPUYECKUX MAITUH

3Haer:

— OCHOBHBEIC (bI/I3I/I‘IeCKI/Ie 3aKOHBI U SIB-
JICHUS B SJIEKTPOTEXHHUKE;

— OCHOBBI MaTE€MaTHYECKOI0 aHaJIM3a,
(UBUYECKUX 3aKOHOB, 3aKOHOB DJIEK-
TPOTEXHUKHU.

YMmeer:

— IPUMEHATh MAaTEMAaTUYECKUN ammapar
JUISl aHaju3a, YYUTHIBATh (PU3MUECKHE
3aKOHBI, 3aKOHBI AJIEKTPOTEXHUKH;

Bunaneer:

— MaTeMaTHYECKHUM armapaToM aHaJIn3a
AJIEKTPUUYECKUX LIENel ¢ yuyeToM (u3u-
YEeCKMX 3aKOHOB M 3aKOHOB O3JIEKTPO-
TEXHUKU;

— METOaMH pacyeTa M aHalnu3a ycra-
HOBMBILIUXCS PEXUMOB IIETeld MOCTO-
SHHOTO, CHHYCOMJQJIBHOTO OJHO- H
Tpex(a3zHOTO TOKOB;

— METOaMH pacyeTa Ilerell Mephuoau-
YEeCKOr0 HECHHYCOMJAIbHOTO TOKa C
OPUMEHEHHEM  DPA3JIOXKEHUS B  PAJ
Dypse;

— METO/IOB pacyeTra MEepeXOTHBIX pe-
KMMOB U ITPOIIECCOB B JTUHEHHBIX HJICK-
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TpI/I‘IeCKI/IX OeIIaX,

— METOJIaMHM pacyeTa M aHaju3a ycTa-
HOBHUBIICTOCA pemHMa HG.HI/IHel\/'IHBIX
ANEKTPUYCCKUX W MArHUTHBIX IIeTei
MIOCTOSIHHOTO TOKAa W TNEPEMEHHOr0 TO-
KOB;

— IpUEMaMH CaMOKOHTPOJIA IIPU BEI-
MTOJTHEHUH PACUETOB yCTAaHOBUBIIETOCS
148 HepexonHoro pemHMa JII/IHGI‘/JIHBIX n
HEJIMHENHEIX 1IENeH.

OIIK-5.2 HMcnonb3yer cpeacTBa Mo-
JETUPOBAHUS IICKTPUICCKHUX IIETIeH
U DJICKTPUYECKUX MAIINH

3HaerT:

— OCHOBBI MOJICIUPOBAHUS B CXEMO-
TEXHUYECKUX TMaKeTaxX 3a/lay 3JIEKTPO-
TEXHUKH.

YMmeer:

— coOupaTh pa3IuvHbIC JICKTPUUECKHE
CXEMBI, HCIIOJIB30BaTh pa3quHHe n3-
MEpUTEIbHBIC MPUOOPHI B IEMAX IIO-
CTOSAHHOT'O U CI/IHyCOI/I,Z[aJIBHOFO TOKOB,
— MOJICIUPOBATh B CXEMOTEXHUYECKUX
MakeTax 3aJa4d dJICKTPOTEXHHUKU B
YCTAHOBUBILIEMCS U TIEPEXOIHBIX TIPO-
mmeccax;

— KOHTPOJIMPOBATh U TPOBEPSATH pado-
TOCTIOCOOHOCTH pa3pabOTaHHBIX MOJe-
Jiel B 3a/1a4ax JIEKTPOTEXHUKH.

Bnaneer:

— IpUeMaMu MOJICIMPOBAaHUS B yCTa-
HOBHMBIIEMCSI M TEPEXOJHOM PEKUMAX
JINHEMHBIX U HEJIMHEHHBIX AJIEKTpUYE-
CKHX IIENEeH;

— QHAJTUTUYECKUM PacueToM M MOJEIH-
pOBAaHMEM MPOIIECCOB U SIBIICHUN BO3-
HUKAIOIUX B  DJIEKTPOTEXHUYECKUX
00BLEKTax;

- MpUeMaMM Hayaja aHajlu3a JIEKTPH-
YEeCKMX M MAarHuTHBIX IMPOIECCOB B
AIEKTPUUYECKUX MalIMHAaX.
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4. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

CTpyKTYpa AMCHUIIUHBI:

o |MHaekc HanmeHoBaHune

Cemectp 3 Cemectp 4 WToro 3a kypc

AxapeMuyecknx yacos Axkafgemuyecknx 4acos AkageMunyecknx yacos

3.e.

KoHtpons Kon Korr 3.e. | Hegenb | Koutpons Kon Kowr 3.e. | Hegenb | Koutpons Ko
PO | Beero aen | Tle [ Na6 | Mp |KP| CP | pon | % A P | Beero o Mex [na6 | Ap |kPA| CP | pon [ > A "™ | Beero o | Nek | 1126 | Mp (kPN | CP

KouT
pon

Bcero

Hepenb

Cemectp

w

51.0.09 3N1EKTPOTEXHUKN

TeopeTuyeckne 0CHOBbI

3K(2)

PrR(2) 504 (168 | 68 [ 50 | 50 264

OkPrP (252 | 84 | 34 | 16 | 34 13236 | 7 OkPrP (252 | 84 | 34 | 34 | 16 132 36 | 7

72

34

OBO3HAYEHUA:
Buabl npoMeskyTOYHOM aTTecTalMM (BUABI KOHTPOJIA):

OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3ader;
Buasbi pador:

KoHTakT. — KoHTaKkTHas paboTa 00yJaIOMUXCs C TMPETOoaBaTeIeM;
JIek. — TeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbIie paboTHI;

[Ip. — npakTHYeCKHE 3aHATUS;

KPII — kypcoBas paboTta (KypCOBOM MPOEKT);

PI'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosiTennbHas paboTa CTY/ICHTOB;

3.e. — 00beM JUCIUILIINHBI B 3aYETHBIX SMHUIIAX.
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Conep:xanue IMCUMILTAHBI:

Ne HaumeHoBaHMe BUIOB 3aHATHI U TEMATHK, COACPKAHHE

1 JIeKIIMOHHBIE 3aHATHA

— 3-ii cemecTp:

1.1. ®usnueckre OCHOBBI 3IEKTPOTEXHUKH. DJIEKTPUUECKAsl LIEMb U €€ AJIEMEHThI, COCPEA0TO-
YCHHBIC M PACIPENEICHHBIE TAPAaMETPhI, aKTUBHBIC U IACCHBHBIC JJEMEHTHI. JIMHEHHbIE dIeK-
TPUYECKHE LIENH MTOCTOSHHOIO TOKA. [IpueMHUKN 37€KTPUUECKON 3HEPTUU: BOJIIbTAMIIEPHBIE Xa-
paktepuctuku. 3akoH Owma, 3akoH J[xoyns-JleHua. ICTOYHUKM SIEKTPUYECKON IHEPTHH, MX
BHEIIHUE XapaKTEPUCTUKH, NPEJICTABICHUE HMX CXEMaMH, COJEp)KallMMH HCTOYHMKU TOKa U
HaINpsDKEHUs; B3aMMHOE IPeo0pa30BaHUE COOTBETCTBYIOIINUX CXeM. MOIIIHOCTH HUCTOYHUKOB.

1.2. [lonoxutenpHble HallpaBI€HUsS TOKOB W HampsbkeHWil. IIoHsATHME HEpa3BETBIEHHON M pas-
BETBJICHHOM 1enel. Tonoaorndyeckrue 3JIeMEHThI LIENeil: y3el, BeTBb, KOHTYp. 3akoHbl Kupxro-
¢a. IIpuHIMN HAJOXKEHUS; UCIIOJIB30BAaHKUE €To NI pacyera Leneil MeToaoM HanoxeHus. Bxon-
HBIC U B3aMMHBIE IPOBOAUMOCTH M COIIPOTUBIICHHS; PACYETHOE U ONBITHOE omnpexaeneHue ux. Ko-
3 GUIMEHTHI Iepeiady HAaIPSHKCHUH U TOKOB.

1.3. Metoa KOHTYpHBIX TOKOB. MeTO/1 Y310BBIX MOTEHIIUAJIOB, JINHEHHBIE COOTHOIIEHUSI B JICK-
TpUYEeCKHX Ilensix. PacueTHoe, onmbITHOE ompenesneHne Kod(p(HUIMEHTOB JTMHEHHBIX COOTHOIIE-
HUU.

1.4. MeTol KBUBAJIEHTHOTO HMCTOYHUKA. TEOPETUUYECKUM M HKCIEPUMEHTAIbHBIN MOIXOIbI K
OINPECIICHUIO TTapaMETPOB 3KBUBAJICHTHOIO UCTOYHHKA. Pacdyer Toka B BETBH METOIOM JKBHBa-
JIEHTHOT'O UCTOYHHKA.

1.5. YcnoBue nepenaya MakCUMAJIBHOM SHEPTUM OT aKTUBHOTO ABYXIOJIOCHUKA Harpyske. [Ipe-
o0pa3oBaHue 3JIEKTPUUECKUX cxeM. B3anmMHoe mpeoOpa3zoBaHne COSAMHEHUI BETBEH TPEyroib-
HUKOM U TPEXJTYYEBOU 3BE3/10M.

1.6. IlepemeHHBI CHHYCOMAANBbHBIA TOK. MIHOBEHHOE 3HAU€HUE, MEPUOJ], YACTOTA, IOJIOXKH-
TENbHOE HAIPABIECHUE MIEPEMEHHOI0 TOKa. CpeHee U JeHUCTBYIOIIEE 3HAYCHHUS CHHY COUAJIbHBIX
¢ynkuuii. BekTopHoe m3zoOpakeHne CHHycouJanbHbIX (QyHKIMH. CHHYCOMTANBHBIA TOK B aK-
TUBHOM COINIPOTHBIICHUH, B KATyIIIKE UHAYKTUBHOCTH, B KOHAECHcaTope. THAYKTHBHOE U €MKOCT-
HOE CONPOTUBJICHUE. DHEPIHs JIEKTPUUECKOT0 U MarHUTHOro noieil. 3akonsl Oma u Kupxroda
B KOMILUIEKCHOU (popMe. TpeyroJbHUKN COMPOTUBICHUN U TPOBOTUMOCTEH.

1.7. Tonorpaduyeckas quarpamma. KoneGaHust SHEpriu B LIENH EPEMEHHOT0 ToKa. MOLTHOCTH:
aKTHUBHAsA, PEaKTHBHAs, IIOJHAs U KOMIUIEKCHas. OnpenencHue 3TUX MOIIHOCTEN 110 U3BECTHBIM
KOMILIEKCaM TOKa U HanpsbkeHus. [lonstue koadduumenta momuocTu. TpeyroabHUK MOLIHO-
CTell. 3HaK MOLIHOCTU M HAaIlpaBJIEHHE NepeJadyn dHepruu. bananc MouiHocTel A Lenu nepe-
MeHHOTro ToKa. [loka3zanus npuOOpPOB B LIENH IEPEMEHHOI0 TOKA.

1.8. [TaccuBHBIN ABYXIOMIOCHUK. DKBUBAJIECHTHBIE CXEMBI JIBYXIOJIIOCHUKA. AKTHUBHBIE U pEaK-
TUBHBIE COCTABJIAIOIINE TOKOB M HanpspkeHu. OnpezeneHne napaMeTpoB MacCUBHOTO JBYXIIO-
JIOCHUKA Ha NEPEMEHHOM TOKE. YCIIOBUE MEpeAaud MAKCUMaJIbHONM MOLIHOCTU OT MCTOYHMKA
nUTaHus K npueMHUKy. CornacoBaHue Harpys3Ky.

1.9. Pe3oHaHcHbIE siBieHUs. Pe3oHaHC HanpspKEHUM B HEPA3BETBICHHOM LENU. YCIOBHE PE30-
HaHCa, BEKTOPHAas AMArpaMMa, YHEPreTUYECKUE COOTHOIICHHS IIPU pe3oHaHce. YacTOTHBIC Xa-
PaKTEpUCTUKHU HEPA3BETBICHHON Lienu. Pe30HaHCHBIE KpuBbIE. Pe30HaHC TOKOB. YCllOBHE pe3o-
HaHCa, BEKTOPHAsl narpaMMa, 4aCTOTHBIE XapaKTEPUCTUKH NTapAJUIEIbHOTO KOHTYPA.

1.10. UHOyKTUBHO CBsI3aHHbIE 3J1eMeHTHl. B3aumHast unaykTuBHOCTh. Koadduiment cBs3u un-
OYKTUBHBIX 371eMeHTOB. D/IC 1 HanpsbkeHue B3aMMHOM MHIYKIMHU: MTHOBEHHOE 3HAYEHUE, BbI-
pakeHHne B KOMIUIEKCHOM ¢opme. [locienoBaTenbHoe coelMHEHNE HHIYKTUBHO CBSA3aHHBIX dJIe-
MeHTOB. COIIacHOE M BCTPEYHOE BKIIIOUEHHE. BXOOHOE CONMPOTHUBIICHNE LN, BEKTOPHAs Jua-
rpamMMa. Pa3meTka 3aKMMOB HMHAYKTUBHO CBSI3aHHBIX 3JEMEHTOB. OnpeneneHue B3aUMHOU
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WHYKTUBHOCTU ONBITHBIM ITyTEM.
1.11. OcobenHnocTH pacuera Ieneid MepeMeHHOTo TOKa MPH HAIMYWK B3auMHON MHAYKIuu. [la-
pajuleIbHOE COEAMHEHUE HMHIYKTHBHO CBSI3aHHBIX 3JeMEHTOB. BozmymHblil TpaHcdopmarop.
VYpaBHEHUs1, BEKTOpHAs IUarpaMmma, BHOCUMBIE COITPOTUBIICHHUS.

1.12. Tlonsitue o Tpexda3sHOM HCTOUHUKE MUTaHU. BekropHas nuarpamma u rpaduk MrHOBEH-
Hbix 3HaueHnid DJIC Tpéxdasnoro reneparopa. Pacuer cummerpudHoil Tpéxdaznoit nenu (uc-
TOYHUK U NPUEMHHMK COEIUHEHBI 3BE310M C HYJIEBBIM IIPOBOJAOM; UCTOUYHUK COEIMHEH 3BE370H,
MPUEMHUK COEAMHEH TPEYTOJIbHUKOM).

1.13. Pacuer HecummMeTpuuHOU TpEXQa3HOi 1enu (MICTOYHUK U IPUEMHHUK COSAMHEHBI 3BEe3/10H C
HYJIEBBIM MPOBOJIOM M MU3BECTHHI (pa3HbIe HAMPSHKEHUS UCTOUYHUKA; HArpy3Ka COeMHEeHa 3BE3/101
Y 3a7aHbl JIMHEWHbIC HANPSHKEHUS UCTOUYHMKA; HArpy3Ka COEIUWHEHA TPEyTrOJIbHUKOM, 3aJaHbI
JIMHENHBIE HANpPsDKEHUsI UCTOYHMKA; HArpy3Ka COEAUHEHA TPEYTOJIBHUKOM, CONPOTUBIICHUS JIU-
HEWHBIX MPOBOJOB YUYUTHIBAIOTCA, 3a/JaHbl JIMHEHHbIC HANpPsDKEHUS; CMEUIAHHOE COEIMHEHHE
Harpy3ku). MeToibl u3MepeHusl aKTHBHOM M pEaKTHBHON MOIIIHOCTH B TPEX(Da3HOi 1enu.

1.14. MeTton cuMMeTpUUHBIX cocTaBisitonux. [IpencraBienue mo60i TpéxdazHoil HecHMMeET-
PUYHOM CUCTEMBI BEIMYUH B BUJE CYMMBbI TPEX CUMMETPHYHBIX CUCTEM BEKTOpOB. ConmpoTuBIIe-
HUSI CHMMETPUYHOM TpEX(ha3zHOU Lenn 1l TOKOB pa3IMYHBIX MTOCIEI0BATEILHOCTEH.

1.15. Pacuer TOKOB B CUMMETPUYHOM IENHU MPU HECUMMETPUUYHBIX HampspKeHusx. Cummerpud-
HbIE COCTABJIAIONINE HANPSHKEHUIN M TOKOB B HECUMMETPUYHOHM TpéxdaszHoi nenu. Pacuer neneit
C HECUMMETPUYHON HArpy3KOW METOJAOM CUMMETPUYHBIX COCTABISIOIINX.

1.16. IlonsiTue HenuHEWHOW 3nekTpudeckod nenu. Knaccmpukanus HeNWHEHHBIX 3JIEMEHTOB.
Henunelinple 3MeKTpUYecKHe LENH MOCTOSHHOTO Toka. [lapaMerpel, xapakTepu3yrolmue Helu-
HeliHbple 1enu (ctatudeckoe W auddepeHnnansHoe conporuBieHus). [IpeodbpazoBanust Hemu-
HEHHBIX 3JIEKTPUUECKHX IETel MOCTOSHHOIO TOKa (3aMeHa MOCe0BaTEIbHOr0, MapaIebHOTO,
CMEUIAaHHOTO COEIMHEHUI JIMHEWMHBIX UM HEJIMHEHHBIX 3JE€MEHTOB OJHMM 3KBHUBaJIEHTHbIM HDO,
METOJl IBYX Y3JI0B). BonbTaMiiepHble XapaKTepUCTUKU MOCIIEI0BATEILHOTO COCTMHEHUSI HEIH-
HelHoro pe3sucropa u uctounuka J/1C; napamnensHoro coequnenus HO u ucrounnka toka. Me-
TOJIbI pacueTa HEIMHEWHBIX IIeTel MOCTOSHHOrO TOKa (aHaiduTHueckue, rpaduueckue). Pacuer
JIEKTpUYECKON Lienu ¢ ogHUM HD MeToa0M aKTUBHOTO IBYXIOJIIOCHUKA.

1.17. HenuHeiiHble MArHUTHBIE LIENH MPY MOCTOSIHHBIX MAarHUTHBIX MOTOKaxX. OnpeneneHre Mar-
HUTHOM nenu. CTaTuyeckue XapaKTEPUCTHUKA MArHUTHBIX MarepuanoB. OCHOBHbBIE 3aKOHBI U
0COOEHHOCTHM MarHUTHOW menu. 3akoHbl Kupxroda majis MarHUTHOW Iienu. AHAJIOTHS MEXIY
MArHUTHBIMH U JJICKTPUYECKUMU TensiMu. MeTopl pacueTa MarHUTHBIX Ienei (mpsmMas u o0-
paTHBIE 3a1a4H).

— 4-ii cemecTp:

1.18. HecunycounanbHble nepuoguveckue HanpsbKeHus U Toku. [IpeacraBienue ux B BUAe psjaa
®dypre-Oitniepa. CocTaB BBICIIMX TAPMOHUK MPH HATUYUKM CUMMETPUN KPUBBIX TOKA WJIU HApsi-
JKeHus. BennuuHbl, XapakTepu3yollue HECUHYCOUAAIbHbIC HAIMPSKEHUS U TOKU: MaKCUMallb-
HOe, JeHCTBYylolee, CpeHEee 3HAUCHUSI U CpeJHee 3HauUeHUe M0 MOJyJ0. MOIIHOCTh MEepUOIu-
YECKUX HECHHYCOUJAIbHBIX TOKOB. Pacuer uemnei ¢ mepUOJUYECKUMH HECHUHYCOUJATbHBIMHU
OJIC u Tokamu. OcoOeHHOCTH pacueTa Tpex(a3HbIX 1eNel ¢ HECHHYCOUAATbHBIMUA TOKAMH.

1.19. Bo3HUKHOBEHNE NTEPEXOAHBIX MPOLECCOB B AIEKTPUUECKUX LensaX. [lonyiienus, npuHuma-
eMbIe NPU pacueTe NEPEeXOoIHBIX MPOLecCcOoB. 3aKOHbI KoMMyTaluu. Kinaccuueckuii metos pacye-
Ta MEPEeXOIHBbIX MpoieccoB. [IpuHykneHHas U CBOOOTHAS COCTABISIONIME MEPEXOIHOTO TOKa
unu HanpsbkeHus. [lepexoansie mpoueccel B nensax: R, L; R, C. TloctosiHHas BpeMEeHU U JJU-
TETBHOCTH TpoIlecca, OalaHC YHEPTHH.

1.20. ITepexomHbIit IpoliecC B HEpa3BETBICHHOM 1ienu R, L, C: anepruoIudecKuii U KojaedaTelb-
HBII KOHTYpbI, KPUTHYECKOE COMTPOTUBIICHHE.

1.21. MeTroapl coCTaBIEHHS XapaKTEePUCTUUYECKOro ypaBHeHHs. KOpHH, MX MOJIO)KEHHE HAa KOM-
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IUIEKCHOM MIockocTu. OnpeieneHne NoCTOSIHHBIX MHTerpupoBanus. Ilopsanok pacuera nepexon-
HBIX IIPOLIECCOB KJIACCUYECKUM METOIOM. Pacder mepexoqHbIX NpoLeccOB B pa3BETBICHHBIX Ie-
ISIX.

1.22. PacueTr nmepexoIHBIX MPOIECCOB OMEPAaTOPHBIM MeTOI0M. 3akoHbl Oma u Kupxroda B ore-
patopHOii popme. DKBUBAIICHTHBIE ONIEPATOPHBIE CXEMBI U MpaBUiIa UX cocTaBieHHs. [Ipumene-
HHE METOJIOB pacyeTa JMHEHHBIX DJICKTPUUECKHX IETIeH K OMPeACICHUIO N300payKeHUM.

1.23. TlosyueHnne opuUruHaia 1Mo ero u300pakeHUI0 MPU MOMOIIH TalJIUI OIIepaTOPHBIX U300pa-
JKEHUU W 10 Teopeme pasznoxkeHus. Dopmyibl paznoxenus Xepucaiina. OcoOeHHOCTH pacueTa
NEPEXOIHBIX IIPOLECCOB ONIEPATOPHBIM METO/IOM B Cllydyae CUHYCOUAAIBHOIO HCTOUHHUKA.

1.24. Nurterpan Hroamens. HeKoppeKTHbIE KOMMYTAaIUH.

1.25. MHoronontocHUKU. OCHOBHBIE OIPEAETIEHUS YETBIPEXIOIOCHUKOB: MAaCCUBHBIE, AKTHUB-
HbIE, MPOXOJHBIE, oOpaTuMble. IlaccBHBIE MPOXOIHBIE YETHIPEXITOIIOCHUKU U UX YPaBHEHUS
pasnuyHoro tuna. OCHOBHBIE YpaBHEHHUs YeThIpexmnoirocHuka. Onpenenenue ko3 uiueHTon
YETBIPEXIOJIOCHUKA ONBITHBIM M pacdyeTHbIM MeroaamMu. CHMMETpUYHBIE U HECUMMETPHUYHBIE
YETBIPEXIIOJIOCHUKU. BXOIHOE CONpPOTHUBIIEHHE YETBHIPEXIIOIIOCHUKA IIPpU  IPOU3BOJIBHOU
Harpyske. Conporusiennst XX u K3 u ux cBsi3b ¢ koadpurmeHTamu.

1.26. DKBUBaJIEHTHBIE CXEMBI YETBIPEXMOIIOCHUKOB: T-00pa3ubie u Il-oOpa3ubie. Bropuunbie
napameTpbl: XapaKTEPUCTUYECKOE COITPOTUBIIEHUE U MIOCTOSIHHAA MTEPEAAYH YEThIPEXIIOIFOCHUKA.
1.27. YpaBHEHHUS YETBIPEXIIOIIOCHUKA C XapaKTEPUCTUUECKUMU apaMeTpaMu. BxogHoe compo-
THUBJICHHE CUMMETPUYHOIO YETHIPEXMOMOCHUKA. CXEMBI 3aMEIIEHNUs] CHMMETPUYHOIO YEThIPEX-
MOJIFOCHUKA. [[eHbIE CXEeMBI.

1.28. Dnexrpuueckue Gunbtphl. [lomocer mpomyckanust u 3atyxanus. Tumnbl GuabTpoB. Husko-
yacToTHbIe peakTuBHbIe GUIbTpsl. AUX u @YX HY punbtpos.

1.29. BricokouactoTtHbie peakTuBHbIe QribTpbl. AUX 1 ®UX BY duibTpoB. 3aBUCUMOCTH Xa-
PaKTEPUCTHYECKOTO CONMPOTHBIICHHUSI HU3KOYACTOTHOTO M BBICOKOYACTOTHOTO (PHIBTPOB OT 4Ya-
CTOTBI.

1.30. MeTon nepeMeHHBIX cOCTOsiHUS. CUHTE3 aKTUBHBIX (PMIIBTPOB HA ONEPAIIMOHHBIX YCHUIIUTE-
TSX.

1.31. Metoasl pacueta M aHaiau3a HEJIMHEHHBIX LENEH MepeMeHHoro Toka. Pacuer nemeil ¢
WHEPIIMOHHBIMHM HEMHEHHBIME 3yieMeHTaMu. Llenu ¢ 6e3pHeprimonabiMu HD, umeronumu of1-
HOCTOPOHHIOIO TPOBOIUMOCTD. [ paduueckuii pacuet nenu. [IpocTeiiniie BEIMPIMUTEIH.

1.32. Beimmpsmiienne ogHo- U Tpex(a3zHoro Toka. AHAIN3 CXEM.

1.33. Llenu nepeMeHHOro ToKa C HEJIMHEHHOW MHIyKTUBHOCTHIO. JIMHeapu3anus A1 MTHOBEH-
HbIX 3HAYEHU! BBEJCHHEM DKBUBAJIECHTHBIX CHHycouA. Cxema 3aMEelIeHHs] KAaTyIIKH CO CTajbko
0e3 yuera rnorepb, BEeKTOpHasl [uarpaMmMa. PacueT Toka B KaTYyIIKE CO CTAJIBIO C IIOMOIIbIO 3aBU-
CUMOCTEH.

1.34. BuxpeBble TOKH, TucTepe3uc. JuHaMmuueckue netiau rucrepesuca. Ilorepu B crtanu. JkBu-
BAJICHTHBIE MAPAMETPBI U CXEMbI, BEKTOPHBIE AMarpaMMbl KaTyIIKH CO CTAJIbIO MIPU y4eTe MOTEPh
B CTaJW. DKBUBAJEHTHAsI CXEMa KaTyIIKH CO CTaJIbI0 C YYETOM BO3JAYIIHOIO 3a30pa M IOTOKA
paccenBanusi. eppope3oHaHCHbIE ABIeHUs. Deppope30HaAHC HATPSIKEHUIA.

2 | JlaGopaTopHblie pabOTHI:

— 3-ii cemecTp:

2.1. TIpocThie nenu mocTossHHOTO ToKa (Nel).

2.2. AKTHBHBIN IBYX1OMIOCHUK. JImHelHbIe cooTHOMmEHUs (Ne3).

2.3. [IpocThle Lenu CUHYCOMIANBHOTO TOKa (Ne4).

2.4. llenn CHHYCOMIAILHOTO TOKA C MHAYKTUBHO CBS3aHHBIMH dJIeMeHTaMH (Ne6).

— 4-i1 cemecTp:
2.5. Pa3BeTBieHHAas 11eTTb CHHYCOMAATBHOTO ToKa (Nel0).
2.6. TpexdaszHas 1enb CHHYCOMJAIBHOTO ToKa (No7).
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2.7. HenuHeitHble 1LIETH MTOCTOSTHHOTO Toka (Nel2).
2.8. JIuHeitHbIe 1IeTTH HECUHYCOUJATBHOTO MEPUOANIECKOTo ToKa (Nel ).
2.9. HccnenoBanue nepexogHbIX MPOLECCOB B LEMAX MepBoro nopsiaka (Nelo6).
2.10. Tlepexomnple IpoLIecChl IpH paspsie KonaeHncaropa (Nel7).
2.11. TTaccuBHBIN YeThIPEXMOMIOCHUK (No22).
2.12. PeaktuBHbie ritbTpel (Ne20).
2.13. 3ayeTHoe 3aHsiTHe (2 yaca).
3 [IpakTrueckue 3aHATHS:
— 3-ii cemecTp:
3.1. Pacuer uenei mocTostHHOTO ToKa. 3akoH OMa. DKBUBaJICHTHbIE TPe0Opa30BaHus IeTeH.
3.2. Pacuer nemneit mocrosiHHOro ToKa. O600meHHbIi 3akoH Oma. 3akoHbl Kupxroda. bamanc
MOILIHOCTEH.
3.3. BxoaHble ¥ B3aUMHBIE IPOBOAUMOCTH. METO1 HAIOKEHMUSL.
3.4. Pacyer »JIGKTPHYECKUX IIEMEH IMOCTOSHHOTO TOKAa. OKBUBAJCHTHBIC MIPEOOpa3oBaHUS
TPEXJIyueBOM 3BE3/1bl B TPEYTOJbHHUK COMPOTUBICHUN U HA000pOT. JIMHEHHbIE COOTHOIICHUSI.
3.5. Pacuer nenei nocTOSHHOTO TOKA METOJIOM KOHTYPHBIX TOKOB.
3.6. Pacuer niemneil OCTOSSHHOTO TOKA METOJIOM Y3JI0BBIX TOTEHIIMAIOB. MeTOI ABYX Y3JIOB.
3.7. Pacdetr pa3BETBIICHHBIX II€NEH MOCTOSHHOIO TOKa. METoa SKBHUBAJIEHTHOIO HCTOYHHUKA.
VYcnoBue MakCUMaJIBHOW MOLTHOCTH BBIJEISEMOM B HATPy3Ke.
3.8. Pacuer Hepa3BETBJICHHBIX IIENEW CHHYCOMJAIBLHOrO TOKa. [loCTpoeHME BEKTOPHBIX aua-
rpamm.
3.9. KoMmiekCHBIN METOA pacuera 1enei CUHYCOUIAIbHOTO TOKA.
3.10. Pacuer pa3BeTBIECHHBIX LIETIEH CHHYycOMJAIbHOrO Toka. bamanc momHoctu. IloctpoeHue
TONOrpaUUECKuX Tuarpamm.
3.11. ITaccuBHBIN ABYXIOJIOCHUK B LIETIH CUHYCOUAAIBHOTO TOKA. PE30HAaHCHBIE PEKUMBI.
3.12. Pacuer 3aeKTpUYeCKHX LeNel MPU HaJTMYMU UHAYKTUBHO CBSI3aHHBIX 3JIEMEHTOB LIETIH.
3.13. Pa3Bs3piBaHye HHAYKTHBHO CBS3aHHBIX 3JIEMEHTOB Iieneil. Bo3aymiHelil Tpancdopmatop.
3.14. Pacuer Tpexda3ubix neneit. CkMMETpUYHBIC PEKUMBI PaOOTHI Tpex(a3HBIX IETEeH.
3.15. Pacuer Tpexda3nbix neneid. HecummeTpuuHblie pexxuMbl paboTHI.
3.16. PacueT HeMMHENHBIX IIEE€H TOCTOSHHOI'O TOKA.
3.17. Pacuer MarHUTHBIX LIEeNEN NPU IOCTOSHHBIX TOTOKAX.

— 4-ii cemecTp:

3.18. Pacuer NTMHENWHBIX LIeNel pU HECUHYCOUIaIbHBIX TOKAX.

3.19. Pacuer nepexoHbIX MPOILIECCOB B AJIEKTPUUYECKHUX LEMIX 1-T0 Mmops/iKa KJIaCCUYECKUM Me-
TOJIOM.

3.20. Pacuet nepexoaHbIX MPOLIECCOB B LEMAX 2-T0 MOPSIAKA KIACCUYECKUM METOJIOM.
3.21.Pacyer nepexoHbIX IIPOLIECCOB B AJIEKTPUUECKUX LIEMSIX ONEPATOPHBIM METOIOM.

3.22. Pacuer mepexoaHBIX MPOIECCOB MPH JACHCTBUU MCTOYHHUKOB MPOU3BOJIBHOU (OPMBI C HC-
M0JIb30BaHKWEM UHTerpaiia Jlroamernsi.

3.23. [laccuBHBIE YETHIPEXITOIIOCHUKH. BTOpUUHbBIE TapaMeTphl YETHIPEXITOIIOCHUKOB U UX CXe-
MBI 3aMEIICHUSI.

3.34. Pacuer peakTUBHBIX (UIBTPOB.

3.25. PacueTr HeJIMHEHHBIX LENeil IepeEMEHHOI0 TOKa.

4 | PacuetHOo-Tpaduueckast paboTa 1o CISIyOIUM TEMaM:

— 3-ii cemecTp:

Yactp 1: JInHeiiHas 1ETh MOCTOSIHHOTO TOKA;

YacTs 2: Llenu cuHyCcOUIaIbHOTO TOKA C HE3aBUCUMBIMU UCTOYHUKAMM.

— 4-i1 cemecTp:
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Yacts 1: HecunycounnanbHble TOKH B TMHEHHOW Tpex(a3Hoii memny;

YacTtp 2: [lepexoaHble NPOLECCH B IMHEWHBIX AIEKTPUUECKUX LETISIX.

5 CamocrosiTenpHas padoTa CTyICHTOB:

— 3-i1 cemecTp:

5.1. Tlo Teme memu MOCTOSTHHOTO TOKA: MPOPab0TKa KOHCIIEKTA JISKITMI; TOATOTOBKA K MpaKTHYe-
CKHM 3aHSTHSM U BBITIOJHEHUE WHANBUAYAIBHBIX 33JaHUI 10 TeMe (JoManrHss paboTa); moaro-
TOBKa K Cpe3y 3HAHHWI B BHJIC KOHTPOJIBHOU paboTe mo TeMe «Pacuer 1emnei mocToSHHOTO TOKay;
BBINOJIHEHHUE TIEPBOIl YyacTu pacueTHO-rpaduueckoid paboTsl «JIMHEWHas 1enb MOCTOSHHOTO TO-
Ka», a TaK)Ke MOJroTOBKa K 3amuTte AaHHoi yactu PI'P; moaroroBka u oopmieHne 0T4eTOB 1O
naboparopubiM padoram Nel (IIpocteie menu mocTossHHOTO TOKa) U Ne3 (AKTHUBHBIN JIBYXIIO-
JTOCHUK. JIMHEHHbIe COOTHOIIEHUS); MOATOTOBKA K 3alllMTaM, YKa3aHHBIX BBIIIE, TaOOPaTOPHBIX
pabor.

5.2. [To Teme 1enu MepeMEHHOTO0 CUHYCOUAALHOTO TOKA: MPOPA00TKa KOHCIIEKTA JSKIUH; MO/-
TFOTOBKA K MPAaKTUYECKUM 3aHSTHUSIM U BBINOJHEHUE WHAMBHUIyaJbHBIX 3aJaHUNl 1O Teme (no-
MalnHss padoTa); MOJArOTOBKAa K Cpe3y 3HaHMW B BUJAE KOHTPOJIbHOM pabote mo teme «Pacuer
1ernel CHHYCOMJIAJILHOTO TOKA»; BBIMOJIHEHHE BTOPOM YacTH pacueTHO-rpaduueckor paboThI
«llenu cHHYCOMAAIBHOIO TOKA C HE3aBUCUMBIMU UCTOYHUKAMMY, a TAKKE MOATOTOBKA K 3aIlUTE
nanHoi yactu PI'P; moaroroBka u oopmiieHre oT4eToB 1o 1adboparopHbiM padotam Ned (IIpo-
CThIE IENU CUHYCOMAAIbHOrO Toka) U Ne6 (Llenu cuHyconaanbHOro TOKa ¢ UHIYKTUBHO CBSI3aH-
HBIMU 3JIEMEHTaMH ); TIOJArOTOBKA K 3al[UTaM, YKa3aHHBIX BbIIIIE, JJA0OPATOPHBIX padoT.

5.3. ITo Teme TpexdaszHbie LENMU CHHYCOUTAIBHOTO TOKA: MPOpadOTKa KOHCIEKTA JIEKIIU; MMO/-
TFOTOBKA K MPAaKTUYECKUM 3aHSTHUSM U BBINOJHEHUE WHAMBHUIyaJbHBIX 3aJaHUNl Mo Teme (no-
MarnHsAs padoTa); MOJAroTOBKA K Cpe3y 3HaHMW B BUJAE KOHTPOJIbHOM pabote mo teme «Pacuer
Tpex(da3HbIX LIeTel CHHYCOUIaTbHOTO TOKa.

5.4. 1o TeMe HeTMHEHHBIE [IETIN MMOCTOSTHHOTO TOKA: MPOPa0OTKa KOHCIEKTa JIEKIUI; TTOrOTOB-
Ka K MPAKTUYECKOMY 3aHSATHUIO U BBIOJIHEHUE WHANBUAYAIbHBIX 33JaHUN 1O TeMe (IOMAallHss
paborta).

5.5.Tlo TemMe MarHUTHBIC IIETIM MOCTOSTHHOTO IMOTOKA: MPOpadOTKa KOHCIEKTA JICKIIUW; MOATO-
TOBKa K MPAKTUYECKOMY 3aHATHIO U BBINOJHEHUE WHIMBUAYAIbHBIX 33JlaHUM MO TeMme (JIoMall-
HsIs paboTa).

— 4-i1 cemecTp:

5.6. Ilo TemMe nuHEWHBIE IIENMTM HECHHYCOMIATBHOTO TOKA: MPOpabOTKa KOHCIIEKTA JICKITUN; TTO/I-
FOTOBKA K MPAKTUYECKUM 3aHSATHUSIM M BBINOJHEHUE WHAMBUAYAJIbHBIX 3aJaHUil 1o Teme (J10-
ManrHssg padoTa); MOATOTOBKA K Cpe3y 3HAHUW B BHJIE KOHTPOJBHON pabote mo Tteme «Pacuer
Hernel HECMHYCOMAAIBHOTO TOKay; BBITIOJIHEHUE TEPBOM YaCTH pacueTHO-Tpaguueckoi paboThl
«HecunycounanpHble TOKM B IMHEWHOU Tpex(a3HOU IEeMn», a TAK)Ke MOJrOTOBKA K 3allUTe JaH-
Hoii yactu PI'P; moaroroBka u oopmieHne oT4eToB 1o 1abopaTopHBIM paboTaM; MOJArOTOBKA K
3amuTaM Ja00paTOPHBIX padoT.

5.7. Ilo Teme mepexoAHbIe MPOLECCHl B IMHEHHBIX 3JEKTPUUECKUX IIETIAX: IPOpadOTKa KOHCIIEK-
Ta JIEKIUI; MOArOTOBKA K MPAKTUYECKUM 3aHATHUSM W BBIIIOJIHEHUE WHIMBHUIYaIbHBIX 3aJaHUI
1o Teme (oMarHsst paboTa); MOArOTOBKA K Cpe3y 3HAHUHM B BHUJE KOHTPOJIBHOM paboTe Mo Teme
«PacyeT nmepexoqHbIX NPOLECCOB B ANEKTPUUECKUX LIETISIX»; BBINOJHEHNE BTOPOM YacCTH pacyeT-
HO-Tpaduueckoil paboTel «llepexoiHbIe MPOLECCHl B JIMHEHHBIX AJIEKTPUYECKHUX IIETIAX», a TaK-
K€ TIOATOTOBKA K 3amuTe JgaHHou yactu PI'P; moaroToBka m odopmiieHne oT4eTOB MO Jadopa-
TOPHBIM paboTaM; MOATOTOBKA K 3alIUTaM JJa00PaTOPHBIX padoT.

5.8. Tlo TemMe YETHIPEXMOIIOCHUKH: MPOpabOTKa KOHCIEKTA JICKIMN; MOATOTOBKA K MpPaKTHYe-
CKHM 3aHSTHSM U BBITIOJHEHUE WHANBUAYAIBHBIX 33JaHUI 0 TeMe (JoManrHss paboTa); moaro-
TOBKa K Cpe3y 3HAHWI B BHJE KOHTPOJbHOU paboTe mo teme «OnpeneneHue napaMeTpoB YeThl-
PEXIOIIOCHUKOBY; MOATOTOBKA U 0opMIIeHHEe OTYeTa 1Mo JabopaTopHOil paboTe; MOArOTOBKA K
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3alUTe J1a00paTopHO paboTHI.

5.9. Ilo Teme anekTpudeckue GUILTPHI: MPOPaOOTKAa KOHCIEKTA JIEKIIMA; MMOJArOTOBKA K MPaKTH-
YECKHM 3aHATHUSAM U BBINOJIHEHUE HHIUBUAYAIBHBIX 33/1aHUH TI0 TeMe (JoMaliHsAs paboTa); moj-
TOTOBKa K Cpe3y 3HAHWK B BHJE KOHTPOJILHOUN paboTe mo teMe «OmpeaeneHne XapakKTepUCTHK
PEAaKTUBHBIX (PMIBTPOBY; MOJATOTOBKAa U O(OpMIIEHHE OTYEeTa 1O JJabopaTopHOU paboTe; MoAro-
TOBKA K 3aIIATe Ja00paTOPHOIl pabOTHI.

5.10. [1o TeMe HeMUHEWHBIE ANEKTPHUUECKUE IIETTH CHHYCOUAAIBLHOIO TOKA: MPOPa0OTKA KOHCIIEK-
Ta JIEKIMI; TOATOTOBKA K MPAKTUYECKOMY 3aHATHIO U BBINOJHEHUE WHIMBHUAYAJIbHBIX 3aJaHUI
1o TeMe (JIomMamnrHss paboTa).

Texkymmii KOHTPOJIb: ONpoC «y TOCKW», IPOBEACHNE KOHTPOJIBHBIX paboT MO TeMaM MPAaKTHYECKUX 3a-
HSTHH; BBINOJHEHWE MHAWBUIYAIBHBIX 3aJJaHUN (OMalIHUX padoT) MO TeMaM MPAaKTUYECKUX 3aHATHIA;
orpoc uiu Oecena B mpoliecce JIOMyCKa K BBIIOJIHEHUIO J1a0OpaTOpHBIX paldoT, a Takke MpOBEICHUE 3a-
IIMTHI TAOOPATOPHBIX PadOT B BHUJE PEIICHNS MHAWBUAYAIbHBIX 33/IaHHI; IPOBEACHUE 3aIUTHI pacyeT-
HO-TpaduuecKoil paboThI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

[Ipu mpoBeneHnn yueOHBIX 3aHATHH 0OecreunBaeTCs pa3BUTHE Y OOYYarOMIMXCS HABBIKOB KO-
MaHTHOH PaOOThI, MEKTUYHOCTHONH KOMMYHUKAIINH, IPUHSTHS PEIICHUN, TPYIIOBBIX JUCKYCCHH.

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE IIPU peaM3allMy Pa3IMUHbIX BUIOB yUeOHOM
3aHSITHI 10 TUCIUTUINHE

No Bupl yaeOHBIX 3aHATHI OO6pazoBaTebHBIC TEXHOJIOTHH

/11

1 Jlexumm Kinaccuueckas (TpaguiinonHas, nHGOpMaImoHHas ) JIeK-
usl.

WNHTepakTuBHAs JeKIUS (JTCKIUSI-BU3YTH3AIINSA ).
NupauBryansHble U TPYNIOBBIE KOHCYJIBTALMHU N0 TUCIU-
TUTHHE.

2 IIpakTrueckue 3aHATHU TexHnonorus oOyueHust Ha OCHOBE PELICHHUS 3aj1a4 U BbI-
TOJTHEHUS YIIPAKHEHUH.

Texnoorus Pa3BUTHUA KPUTHYCCKOT'O MBIIIJICHUA: MCTO/
KOHTPOJbHBIX BOITPOCOB.

3 JlaboparopHas paboTa TexHoIOTHS BBHITIOTHEHUS 1A00PATOPHBIX 33aHUI B Ma-
7o rpymme (B Opurazue).

Texnonorus oOyueHus B COTpyJHHUYECTBE (KOMaHIHAS,
rpymnmoBas pabota)

TexHomorust mpoOIEeMHOT0 00yUYEHHUS Ha OCHOBE aHAIM3a
pe3yabTaToB 1a0OPAaTOPHOI pabOTHI: MHIAUBUAYAILHBIN
ompoc, codeceoBaHNe B MaJiol rpymme (Opurane), a TaKxe
MPEJCTaBICHNUE CTYACHTAaMH Pe3yJIbTaTOB J1a00paTOPHOI
paboThl B hopme oTyeTa.

Jomyck k 1abopaTopHoii paboTe.

4 CamocrosrenbHas padbora cty- | MHbopMalnoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH (0-
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JIEHTOB (BHEAYIUTOpHAs) cryn k OQUOC ¢unmmnana, k ObC ¢unmana, 10cTyn K HH-
(bopMallMOHHO-METOJUYECKUM MaTepuajiaM [0 JAHUCLHU-
TIJTUHE)
5 KoHnTpoib (mpoMexyTouHas TexHon0rust yCTHOTO OMpoca.
aTTeCTalus: IK3aMeHbI B 3-M
" 4-M ceMecTpax)

6. OHEHOYHBIE MATEPUAJIBI V51 TEKYIIEI'O KOHTPOJISI K
IMPOMEXYTOYHOU ATTECTALIMUU - I OHEHKHU KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexyTouyHO arTecTaluu CTYy/I€HTOB MO TUCHHUILIMHE MOTYT MPUBIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeNd MOCASAYIOMMX JUCITUTUINH, 3aBeytonue Kadeapamu.

OueHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYIIUH KOHTPOJIb YCIEBAEMOCTH, TaK
Y TIPOMEKYTOYHYIO aTTECTAIIHIO.

OueHoYHbIe MAaTEPHAJIbI TEKYIIET0 KOHTPOJISl yCIIeBAeMOCTH:
Bonpocel mo mproOpeTeHuio U pa3BUTUIO MPAKTUUYECKUX YMEHUH, MPEAyCMOTPEHHBIX KOMITETEH-

IIMSIMH, 3aKPEIVICHHBIMHU 32 TUCHUIUIMHON (IIPIMEpPHI BOIPOCOB K MPAKTHUECKUM 3aHITHUSAM, J1a00paTop-
HBIM paboTam B 3-M cemecTpe):

1. [Ipencrapienune nepuoguyecKoro curuana psgom Oypoe.

2. JlelicTBy1olIeE U CpEIHEE 3HAUCHUSI HECUHYCOMIAIBHOTO TOKA.

3. Pacuér nuHEeNHON 3JEeKTPUUECKON ENH MPU HECUHYCOUIATIbHBIX TOKAX.

4. MoIHOoCTH B 3JIEKTPUYECKOM 1NN TPU HECUHYCOMJAIBHBIX TOKaX.

5. Koadduruments, xapakrepusyroolire HeCUHycouaadbHble TOKU. [lokazaHus snekTpude-
CKUX MPUOOPOB MPU HECUHYCOUJAITBHBIX TOKAX U HAIPSHKEHUSX.

6. 3aKOHbI KOMMYTAIWH.

7. He3aBucumbie 1 3aBUCUMBIE HaYaJIbHbBIC YCIOBUS.

8. Kiaccuuecknii meTon pacuéra nepexoaHbIx mporeccoB. [IpunyxaéHabie 1 CBOOOTHBIC CO-
CTaBJISIOIIME TOKOB U HAIPSKEHUMN, UX MATEMATHUYECKUN CMBICIL.

9. ITepexoansie npoueccol B uensx R,L u R,C.

10.  Bxutouenue nenu R,L Ha cuHycounganbHOE HapsKEHUE.

1. Anepuoandeckuil pa3psa KOHIeHcaTopa B Hepa3BeTBIEHHOM nenu R,L,C.

12.  IlpenenbHbl anepuoanyYecKuil pa3ps] KOHAEHcaTopa B Hepa3BeTBiEéHHOM nenu R,L,C.

13. KonebarenbHblil pa3psa KoHAEHCaTOpa B Hepa3BeTBiIEHHOM enu R,L,C.

14.  BnausiHue conmpoTHBIEHHS pe3rcTopa R Ha xapakTep mepexoJHOro Mpolecca B Hepa3BeTB-
néunoit nermm R,L,C.

15. [TocnenoBarenbHOCTE pacy€ra Mepexo HOrO IIpoLecca KIacCCU4eCKUM METOIOM.

16. OrniepaTopHBIN METOI pacdéTa MepexoHbIX mporieccoB. [Ipeodbpazoranue Jlammaca.

17.  3axonsl Oma u Kupxroga B onepatopnoii popme. Buyrpennue 3/1C.

18. OKBUBAJICHTHBIC ONEPATOPHBIE CXEMBI.

19. dopmyiia pa3nokeHuss XeBucanaa.

20. OmniepaTopHBIN METO/T pacdyéTa CBOOOHBIX COCTABJISFOIINX TOKOB U HANPSHKEHUH.

21.  IlepexonHble MPOLECCHI MPU «HEKOPPEKTHBIX» KOMMYTALMAX B IENSAX C KaTyIIKaMU HH-
JTYKTUBHOCTH.

22.  TlepexonaHble MPOLIECCH TPU «HEKOPPEKTHBIX» KOMMYTALUSX B LIETSIX C KOHACHCATOPaMHU.
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23. YpaBHEHUs NaCCUBHOI'O YETHIPEXIIOMIOCHUKA THIA «Y)».

24. OCHOBHBIC ypaBHEHHS UYCTHIPEXITONIOCHUKA TUTA «A». YpaBHEHHE CBs3U KO3(PPHUIIMECHTOB
YETBIPEXTIOIOCHUKA.

25. YpaBHeHUs YETBIPEXIIOIIOCHUKA IIPU MIUTAHUU CO CTOPOHBI BTOPUYHBIX IIOJIIOCOB.

26. Omnpenenenne K03(PpPUINEHTOB YETHIPEXIIOMOCHIUKA PACYETHBIM U AKCIIEPUMEHTAIBHBIM Me-
TOJIAMH.

27.Cxembl 3aMelIEHUS] HECUMMETPUUHBIX YETHIPEXTIOIIOCHUKOB

28.OCHOBHBIEC YPAaBHEHHUSI CHMMETPUYHOTO YETHIPEXTIONIOCHUKA. [TocTOsIHHAS TTepenayu, xapakTe-
PUCTHYECKOE COIIPOTUBIIEHUE.

29. YpaBHEHUS! CHMMETPUYHOT'O YETHIPEXIIONIOCHUKA B THIIEPOOIMUECKUX (PYHKIIHSIX.

30.Cxembl 3aMEIIEHHUS] CHMMETPUYHOTO YETBIPEXTIONIOCHHUKA.

31. «T» u «II» cxembl 4aCTOTHBIX (UITBTPOB.

32. 30Ha MpoIyCKaHus YaCTOTHBIX (PUIIBTPOB.

33. 30Ha 3aziepKaHus YaCTOTHBIX (PHIIBTPOB.

34. HuskouacToTHbIHN 3nekTpuueckuil puistp. Ilonoca mpomyckanus, 30Ha 3aaepxxanus.  Co-
rJIacOBaHHas Harpy3ka. BekTopHbIe JuarpaMmsl.

35. Boicoko4acToTHBIN AnekTpuueckuil punbTp. Ilonoca mpomyckanus, 30Ha 3aaepxanus. Corna-
COBaHHas Harpy3ka. BekTopHbIe AuarpamMmsl.

36. [TonocoBsie punbTpsl. «T» u «I» cxemsl punbTpoB. I'pannynbie yacToThl. YacToTHAs Xapak-
TepucTHKa KO3 UIIMECHTA 3aTyXaHHUS.

37. 3anepxuBaromue GuabTpel. «T» u «I1» cxemsl punabTpoB. I'pannynbIe YacToThl. YacToTHAS
XapaKTepUCTHKA Kod(pHuImeHTa 3aryxaHus.

38.01H0- 1 ABYXIIOJIyIEPUOIHBIE BHIITPSIMUTEIH.

39.1lenu ¢ peakTUBHBIMU HEIMHEHHBIMH 3JIeMEHTaMU (IIETH, COJIeprKaIle KaTYIIKy CO CTajblo).
Pacuer Toka B KaTyIIKe CO CTallblo 0e3 yueTra MoTeph MPU CUHYCOUIATbHOM HAPSHKCHUH MTUTAHUS.

40.Metop pacueTa 1o JEHCTBYIOIIMM 3HAYCHUSAM (METOJT SKBUBAJICHTHBIX CHHYCOUI).

41.S1Bnenue peppope3onanca. deppope3oHaHC HAMPSHKEHUI.

42.Deppope30HaHC TOKOB.

Bomnpockl mo nproOpeTeHnto U pa3BUTUIO MPAKTUUECKUX YMEHUH, IPeayCMOTPEHHBIX KOMIIETEH-
LUSMH, 3aKPEIUICHHBIMH 32 TUCIMILIMHON (IIPUMEpPbI BOIMPOCOB K MPAKTUYECKUM 3aHATHSIM, JabopaTop-
HBIM paboTam B 4-M cemecTpe):

1. Kongencarop emxocteio C = 0,15 Mk® pazpsokaercsa Ha uens 7, L. Ilpu kakom 3Ha4eHUU HH-
OYKTUBHOCTU L M COIPOTHUBIICHUHM » B KOHType OyAeT HabmogaTbes KojedaTenbHas pa3psaaka KOHIeH Ca-
Topa ¢ ko3 duurentamu 3atyxanus a = 460 ¢ . Uactora co6cTBeHHBIX Konebanuil f= my = 20

\ U
Uo

Uo C L

-0

2. Kongencarop emkoctbto C =1 Mk® paspsixaeTcst Ha Lelb ¢ MHAYKTUBHOCTBIO L =20 MI'H n
conpotuBiieHueM » = 5 Om. Onpenenute, Mpu KakOW WHIYKTHUBHOCTH YacTOTa KOJIeOATEIHHOTO pa3psiaa
YBEJIMUUTCS BABOE.

3. Beruucaute HavanmbHOe 3HaueHue HampspkeHus uC(0+), TPUHYKIESHHYIO COCTaBIISIONIYIO

14



Hanpaenenue noocomosxu 13.03.02 «Onexmposuepeemura u 51eKmpomexHuKay J——
Ilpogpune «Dnexkmponpusoo u asmomamuxa RPOMbIULLIEHHbIX YCIMAHOBOK U (— \
MEXHOJI02ULECKUX KOMNIEKCO8) \MBM_)
PIIJ] 51.0.09 «Teopemuueckue 0CHOBbL 21eKMPOMEXHUKUY

uC np U WIUTENBLHOCTH NiepexoaHoro npoiecca B cxeme eciiu U =50 B, R =5 Owm, C = 2 mx®.

R
° L
_.>
1 —1
ul _r C
o
4. HaiiT "”3MEeHEHNUE BEJIMYMHBI TOKA B KaTYIIKE MPHU 3aMbIKaHUH KJTIOYA.
i L
1
_L.nnn__% _
E=100 B
R=10 Om

y L=5mIH
E C) R [] C=10 mkd

ucl:: C

HaiiTu i (t)
R
1
| S
. 1
5. B nenu HeCMHYCOMIAIBHOIO TOKa, n300paxkenHoi Ha pucynke, WL =100m, _C =400m,
Q)]

R =200w, u(t) =100 + 25v/2 sin @t + 5+/2 sin 21 .

[TocTpoiiTe nuHENYATHIM CIIEKTP BXOAHOTO HanpspkeHUs. OnpenenuTe MoKa3aHusl aMIIepMeTpa U
BaTTMETPa AJIEKTPOIUHAMUYECKON CHCTEMBI. 3alUIINTE MTHOBEHHOE 3HaYEHHE BXOHOIO TOKA.

6. B nemnu, nzobpaxennoit Ha pucynke R; =40 Om, Rz =40 Om, C =50 Mx®, E =120 B. Ompe-
JIeNUTE HanpspKeHue uc(f) mociae kommyTaruu kimoda K u mocrpoiite ero rpaduxk.

K>

e ]| L

7. Onpenenuts A-napaMeTpbl YETHIPEXIIOIOCHUKA, CXEMa KOTOPOIO MIPEICTAaBIEHA HA PUCYHKE.

Z

of [P

8. OnepatopHbId METOJT pacyeTa MepexoaHbIX MPOLIECCOB:
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E=15B,R=
5 0m,C=100
R MKD.

Hantn onepaTtopHbIM METOAOM
uc(t), i2(t), i3(t).

9. B cxeme HCTOYHHK TOKa 3a7aH rpaduyecku Kak nepuoanyeckas ¢pyHkuus spemenu J(t). [1apa-
Metpel: T=0.02c, R=30 Om, L=0.1 I'n. Paccuntath u moctpouth rpaduk HampspkeHUs u(t) Ha 3aKuMax
MCTOYHMKA TOKA.

R L
A
J(t)
I u(t) 1
\ N T
S TA TR L7

10. OnpenenuTh CONPOTUBIEHUS XOJIOCTOIO X04a U KOPOTKOIO 3aMbIKaHHUSI CO CTOPOHBI BXOJHBIX
Y BBIXOJIHBIX 3KUMOB; K03 urmerTsl A, B, C, D; xapakrepucTruuecKkue COnpOTHBIICHUS.

R1
1— ] 2
R2 XL

1 on
11. U3BecTHBI mapameTpsl yeThipexmnontocHuka: oL = 2/wC = 20 Om. Onpenenuts Ko3ppureH-
THI B [A] dopme.

C
i 2
0 . 7,
P | o

12. Iapametpsl yerbipexnomocHuka: 1/mC = = 35 Om; oLl = 20 Om; oL2 = 60 Om; oM = 10
Om. Onpenenutsb ko3 duniueHts B [A] Gpopme.

C
-

M ‘

o : &
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13.

Pacuer ueneﬁ CUHYCOUOAJILHOTO TOKAa C BBIIIPSAMUTCIISIMU. 3anucaThb CpCaAHUC U ,Z[GﬁCTByIOH.[HG

3HAYCHHS BBIIIPAMICHHOT'O TOKa W HAIIPSXKCHUA.

u2
A
T Um2 T 0)1:
VD T/2 T 3T/2 't
T > *
¢ In UH ~ AUn N Uo
, o
U U2 Ru | t
iH A
/N Alm NN
i 4 A ot

OneHoYHBIe MaTepHaIbl IPOMEKYTOYHOM aTTeCTallNU

Bormpockl mo (hopMHUPOBaHHIO W PA3BUTHIO TEOPETUUYECKUX 3HAHHM, MPEIyCMOTPEHHBIX KOMIIE-
TEHILUSIMH, 3aKPEIUICHHBIMHU 32 TUCHUIUIMHOMN (BOIIPOCHI K 3K3aMeHY B 3-M ceMecTpe):

1. DnexTpuueckas Lelb, 3IEKTPUIECKUM TOK, HANPSKEHUE, MOIIHOCTb.

2. IlpuémMHUKM 35eKTpuyYecKoil 3Heprur. COnmpoTUBIEHUE, MPOBOAMMOCTh. 3akoH Oma. 3akoH
Jxoyinsa — Jlenua.

3. UcTtounuku snekTpudeckor sneprun. Mneansupie nctounnku JJC u Toka. BHenHne xapakre-
pucTuK UCTOYHUKOB. [locienoBarenbHas U napasuiesibHasi CXEMbI 3aMELEHUSI HCTOYHUKOB SHEPTHH.

4. Tlono>xuTenbHBIC HAITPABJICHUS TOKOB U HanpsbkeHui. O000mEHHBIHN 3akoH OMa.

5. YpaBuenus Kupxroga.

6. MeTo y3JI0BbIX OTEHITUAIOB (BBIBO/T).

7. MeTon IByX y3JIOB.

8. baanc MontHOCTEH B EMAX MOCTOSHHOTO TOKa. [loTeHIManpHas nuarpaMma.

9. Meton HanoxxeHus. BxoiHbie 1 B3anMHbBIE TPOBoAUMOCTH. [lepenaTounbie KO HUITUEHTHI.

10.
11.
12.
13.
14.
15.

Harpyske.

16.

HUH.

17.
18.
19.
20.

TOKA.
21

MeToa KOHTYPHBIX TOKOB (BBIBO).

Teopema 0 KOMIIEHCALIMH.

JIuHelHbIE COOTHOIIEHHUS B 3JIEKTPUYECKUX LIETIAX.

Teopema 00 aKTUBHOM JBYXITOJIFOCHUKE. MeTO]1 SKBUBAJIECHTHOTO NCTOYHUKA.

B3anMHoe npeoOpa3zoBaHre COSAMHEHUS BETBEH TPEYTOJILHUKOM U TPEXITYYEBOM 3BE3/10H.
[lepenaua »meKTpUUECKOW SHEPrMM HA MOCTOSIHHOM TOKE OT aKTUBHOI'O JBYXIOJIOCHHUKA

Onpe;[eneHHe BXOAHBIX U B3aMMHBIX HpOBO,Z[I/IMOCTeﬁ Mo NpupamiCHUsAM TOKOB W HAIIPSAKE-

OCHOBHBIE TOIOJIOTHYECKUE MOHSITUSI SJICKTPUICCKHUX Heﬂeﬁ.

V3510BBIE YpaBHEHHS B MAaTPUIHOU (hopme.

KonTtypHble ypaBHEHHS B MaTpU4HOM hopme

MrHoBeHHOE 3HaueHHE, NMEPUO, YacToTa, aMIUIUTYya, YrjioBas 4acTOTa CHHYCOMAATIBLHOTO

. CpenHee u JEHCTBYIOIIEE 3HAYCHHUS TAPMOHUYECKOTO TOKA.
22.
23.

BekropHoe n3obpakeHne rapMOHUYECKUX (PYHKINH.
OCHOBBI KOMITJIEKCHOTO METO/1a.
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24. I300pakeHne CUHYCOMAANBHBIX (DYHKITUI KOMIUIEKCHBIMH YHCIIAMHU.

25. CuHYCOUIATIbHBINA TOK B PE3UCTOPE.

26. CuHycOuJalIbHbIN TOK B KaTyIIKE HHIYKTUBHOCTH.

27. CuHyCcOUIalIbHBIA TOK B BETBU C KOHJIEHCATOPOM.

28. 3axonbsl OMa u Kupxroga B koMIuiekcHoil Gpopme.

29. Konebanue sHEpruy B IIEMIA CHHYCOUIAILHOTO TOKA.

30. MoIIHOCTH B LIENIK CHHYCOUIAJILHOTO TOKa. banaHnc MomHocTeH.

31. Ilokazanust mpruOOPOB MEPEMEHHOTO TOKA.

32. Pe3oHaHC HapsDKEHUH B ENM CUHYCOUJAIBHOIO TOKA.

33. Tomorpaduveckas guarpaMmma.

34. KoMiiekcHOE COIPOTUBIIEHHE, KOMIUIEKCHAs IIPOBOIUMOCTb.

35. AKTHUBHBIE U PEAKTUBHBIE COCTABIIAIOIINE TAPMOHUYECKUX TOKOB U HAPSIKEHUM.

36. Pe3oHaHC TOKOB B MapaJljIEIbHOM KOHTYPE.

37. llenu co B3aMMHOW MHAYKTUBHOCTHIO. B3auMHast MHAYKTUBHOCTh. O THOUMEHHBIE MTOJTIOCA.

38. DAC, HamnpsikeHue, CONPOTUBIECHUE B3aUMHON HHIYKIIUH.

39. Pacuér s5eKTpuyecKuX enen co B3auMHON MHIYKTUBHOCTBIO.

40. [TocnenoBarenbHOE COEIUHEHUE HHAYKTUBHO — CBA3aHHBIX 3JIEMEHTOB.

41. Jlunelinbrit TpaHcGOpMaTOp: YpaBHEHHUsI, BEKTOPHAS IUarpaMMa, BHOCUMOE CONTPOTHBJICHUE.

42. DxBUBaJeHTHAas 3aMeHa (pa3BsA3Ka) MHIYKTHUBHBIX CBSI3EH.

43. [TapayuienbHOE COCTUHEHNE UHAYKTUBHO — CBSI3AHHBIX AJIEMEHTOB.

44. Ilepenaua 37IEKTPUUYECKON FIHEPTUU OT AKTUBHOTO JIBYXIOJIIOCHUKA HAIPY3Ke

Ha IEPEMEHHOM TOKE.

45. CummerpuuHas TpéxdasHas 1elb: COeTUHEHUE 3Be3/1a — 3Be3/a.

46. CumMmeTrpudHas TpéxdaszHas 1elb: COSAUHEHNE TPEYTOJbHHUK — TPEYTOIbHUK.

47. CummetrpudHas Tpéx(aszHas 1elb: CMEIIAHHOE COSAMHCHHUE.

48. Hecummerpuunas TpéxdaszHas Ienb: Harpy3Ka COCIWHEHA 3BE3/I0M ¢ HEHTPaJIbHBIM MPOBO-
JI0M; 3a/1aHbl (pa3HbIC HATIPSKEHUS U COMTPOTUBIICHHSL.

49. HecumMmeTrpuuHas TpéxdasHas 1elb: Harpy3Ka coeAuHEHa 3Be3/101 0€3 HEUTPaIbHOTO MPOBO-
11a; 3aJ1aHbl JINHEWHBIC HAMIPSKEHUS U COMPOTUBIICHHUS.

50. Hecummerpuunas TtpéxdaszHas 1enb: Harpy3ka COeJUHEHa TPEYroJbHUKOM; 3aJaHbl JTUHEH-
HbIE HAIPSDKEHUS U COTPOTUBIICHUSL.

51. HecumMmeTrpuuHas TpéxdaszHas 11e1b: CMEIIaHHbIE COCTUHCHHUS.

52. 3MepeHune aKTUBHOM MOIITHOCTH B TPEX(A3HBIX LIEMSX.

53. 3mepeHne peakTUBHON MOIITHOCTH B CAMMETPUYHBIX TPEX(Pa3HBIX HETIsX.

54. HecummeTpuyHas TpéxQaszHas Lelb: METOl CAMMETPUYHBIX COCTABIISIONIUX.

55. Pacuér HecummeTpudHOM TpEX(Pa3HOM 1IeTTH METOIOM CUMMETPHUYHBIX COCTABIISAIONUX (TTOKa-
3aTb Ha IPUMEPE).

56. IlonsiTue HEMMHEWHOW AeKTprUecKOM 1enu. Bunabl HenuHeHbii 35emMeHToB 1 ux BAX. Cra-
TUYeCcKoe U AuddepeHInaIbHOe COMPOTHBIICHNE HEIMHEHHOTO SJIEMEHTA.

57. JIuHeiHbIe SKBUBAJICHTHBIE CXEMBI 3aMEIEHUs] HEIMHEUHBIX 3JIEMEHTOB.

58. MeToibl pacuera HEIMHEHHBIX LENel MOCTOSIHHOTO TOKa.

59. OCHOBHBIE XapaKTEPUCTUKA MArHUTHBIX Lieneil. OCHOBHbBIE 3aKOHBI MarHUTHBIX 1ieneil. dop-
MaJbHas aHaJOTUS MKy MAarHUTHBIMH U 3JIEKTPUUECKUMU LICTISIMHU.

Bonpocsl o ¢opMHpPOBaHUIO U PAa3BUTHIO TEOPETHUECKUX 3HAHUHU, MPETyCMOTPEHHBIX KOMIIE-
TEHIMSIMHU, 3aKPETJICHHBIMU 33 AUCLHUIUIMHON (3a1a4M K 9K3aMEHY B 4-M CEMECTpE):

1. B nenu n3obpaxennoit Ha pucynke: Ik =10 A, Ry =10 Om, Rz =20 Om, R3 = 30 Om. Haiinure
Toku 1, I, I5.
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Ik
D ol ] e

2. Ansa uenu nzoOpaxeHHor Ha pucyHke: E1 =3 B, E2=6 B, Ri=10wm, R, =10wMm, R3 =2 Om.
CocraBuTh CHCTEMY ypaBHEHUH 110 3akoHaM Kupxroda u onpeaenuts Bce TOKH B IEMH.

Eq E>
O O
R3
Ry R»

3. B nenu m3oOpaxkenHoii Ha pucynke: E;=3 B, E3=6 B, Ri=10wm, R, =2 0mM, R3=10wm.
Haitaure Toku I, Do, I3, ucronb3yst METOA KOHTYPHBIX TOKOB.

Eq Es
D D
R2
Ry R3

4. Ucnionb3ysl METOJ KOHTYPHBIX TOKOB, OINPEICIUTh TOKH B BETBSIX CXEMBbI, H300paKEHHON Ha
pucynke 2, eciu E; =4 B, E3 = 6 B, Ri =20 Om, R =40 Om, R3 =20 Om.

Eq Es
7y
D O,
R2
R R3

5.B cxeme mpencraBieHHod Ha pucyHke E1=3B, E2=6B, L,=2A, [.=3A, lu=2A,
Ri1 =3 Om, R2 =4 Om, R3 =2 Om. Onpenenure Hanpspkenue Usp MEXIY y371aMu a U b, IPUHSB MOTEHITH-
a1 y3na b paBHbIM HyJt0. [TocTpoiiTe MOTEHIMANBHYIO TUarpaMMy.

19



Hanpaenenue noocomosxu 13.03.02 «Onexmposuepeemura u 51eKmpomexHuKay cmonencrm
IIpoghunv «Dnexkmponpusod u asmomamura npoOMbIULIEHHbIX YCMAHOBOK U (— \
MEXHON02ULECKUX KOMNIEKCO8» \MBM_)
PIIJ] 51.0.09 «Teopemuueckue 0CHOBbL 21eKMPOMEXHUKUY

c
I, T I,

o>

a Ri Ry

6. lns nenu, n300pakKeHHON HA PUCYHKE, IIOCTPOUTH BEKTOPHYIO U TOMOTPAPUIECKYIO JUarpam-
My TOKOB M Hanpspkenui, ecnu U = 130 B, Ur =120 B, UL =130 B, Uc =80 B.

L
o—27/ Y Y _

—_
uL

u uh| R
C

|
© 1T

7. B nenu n3o0pakeHHOW Ha PUCYHKE OINPEACIIUTE XapaKTep 1enu (aKTHBHO-€MKOCTHOM WJIU aK-
TUBHO-WHIYKTUBHBIN), a Takke Toku B BerBsix, ecnu U = 100sin314t B, R =100 OM, Xc =60 Owm,
XL =30 Om.

R

— XL

R X
u L lic 1iL

o,
8. Onpenenure HampsikeHue U, eciu [[1=1 A, =3 A, 3=2A, Xu1=30M, Xi2=5Owm,
XM =2 Om.

9. B menm, u3zo0paxeHHOW Ha pucyHke, e(f)= 100+/2 sin1000¢,B, R=100m, M =5 wmIH,
Li=L=20wmIn, C =20 MKD.

A L PR
M( L, C
e p—
R L,
%k
,_f'm_"
(V)
_/

Omnpenenure mMOKa3aHus MPHOOPOB HIEKTPOMATHUTHOM cucTeMbl. [locTpoiiTe BEKTOpHO-
TonorpadUUecKyro 1uarpamMmmy.
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: . 1
10. B uern, n306paskeHHON Ha pUucyHKe, 1, (1) =4sinwt A, oL = v =R=100wm.
(0]

A D *
Xc

X
B @ /W\ -
£
\I*/
Cg
Omnpenenute nokasanue Bartmerpa. [loctpoiite Tomorpadguueckyro AuarpaMmy M ONpeAeInTe U3
HEE HaNPsHKEHUE HA BXOJE LETH.

11. B uenu, n300pakeHHON Ha PUCYHKe, CHCTEMa HalpsOKEHHE Ha BXOJE CUMMETPHYHA, IPHYEM
Un=220B, R=X. = Xc=20Om.

%k
R
A - —
XL
B@ Y Y ¢
Xc

Co |
Onpenenure rnokazaHue BaTTMETpa.
12. B menu mOCTOSHHOTO TOKa, W300pakeHHOW Ha pucyHke, Ri=R>=100wm, E;=10B,

E> =20 B. Cummerpuunas BAX HelIWHEHHOTO 3JIeMeHTa 3ajaHa B Buje Tabmuiel. OnpenenuTe Hamps-
sxkeane U na HO.

U,B 0 3 5 7 9 10 1
LA 0 0,5 | 1,0 | 20 | 3.5 5 R, R,
P
E, E,

13. B menu mocTosSsHHOTO TOKa, M300pakeHHOW Ha pucyHke, R1 =Ro =6 Om, E =12 B. Cummer-
puunas BAX HenuHelHOro 37eMeHTa 3a/1aHa B BuJie Tabuuisl. Onpenenure HanpsbkeHue Ha HO U.
U,B 0 3 5 7 9 10 ]
LA 0 0,5 1,0 | 2,0 | 3,5 5 R,

E R RHZHJ lU

[TepBblit 1 BTOPOH BOMPOCH! B 9K3aMEHAIIMOHHOM OWJIETE CTYJEHTa — BOMPOCHI MO JIEKIUOHHOMY
MaTepHuaiy (CIHMCOK MpeAcTaBiIeH Bolie). TpeTuii Bonmpoc — 3a1aua Ha TeMy, OJM3KYIO K pa30MpaeMbIM Ha
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C DUANAT
IIpoghunv «Dnexkmponpusod u asmomamura npoOMbIULIEHHbIX YCMAHOBOK U o \
MEXHON02ULECKUX KOMNIEKCO8» [V EY D)

PIIJ] 51.0.09 «Teopemuueckue 0CHOBbL 21eKMPOMEXHUKUY
MPAKTUYECKUX 3aHATUAX (MPUMEPHBIN CIIUCOK 33JIaHUN MPEACTABIICH BBILLE).

B ¢unmane ucnonp3yercs cucremMa ¢ TPaIUIMOHHOW IIKalIOM OIEHOK — "orTiauyHO", "Xopormio",
"yI0BJIETBOPUTEILHO", "HEYIOBICTBOPUTEIHHO", "3auTeH0", "He 3auTeHO" (manee - MATHOAUTIbHAS CH-

cTema).

dopma NpOMEKYTOUHOM aTTECTAllMM 110 HACTOALIEH AUCLUILUIMHE — IK3aMeHbl B 3-M H 4-M ce-
MecTpax.

[TpumeHsieMble KPUTEpUU OLIEHUBAHUS MO TUCIHUILUIMHAM (B COOTBETCTBHM C WHCTPYKTHBHBIM

nuceMoM HIY MOU ot 14 mas 2012 roga Ne 11-23):

Ouenka Kputepuu oneHku pe3yabTaToB
0 JTUCITHU- 00ydeHUs IO TUCITUTLINHE
IUIHHE

«oTIM4HO»/ | BeicTaBisercs o0yuaromemycs, oOHapyKUBIIEMY BCECTOPOHHEE, CUCTEMATUYECKOe U

«3a4TE€HO 1yOOKOe 3HaHWE MaTepUaoB U3YYEHHON AUCHUILINHBI, YMEHHUE CBOOOIHO BBINOIHSITh

(oTimuHO)»/ | 3amaHUs, IPETyCMOTPEHHBIE MPOTPAMMOM, YCBOMBIIHUY OCHOBHYIO M 3HAKOMBIN C JI0-

«3a4TEHO» MTOJTHUTEIILHON JTUTEPATyPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMOi JUCITUTUINHBL,
MPOSIBUBIIIEMY TBOPYECKHE CITIOCOOHOCTH B TIOHUMAHUH, U3JI0KEHUU U UCTIOIH30BAHUH
MaTepuaioB U3YyYEHHOW IUCIUIUIMHBL, O€3yNpeyHO OTBETHUBILIEMY HE TOJIbKO Ha BO-
MpOCHl OWiieTa, HO U Ha JIOTIOJHUTENLHBIE BOMPOCH B paMKax pabouyeil mporpammbl
JTUCIUIUIMHBI, TPAaBUIILHO BBINOJIHUBILIEMY MpakTHUecKoe 3a1anue. OLeHkKa Mo Iuciu-
TUTHHE BBICTABIIAIOTCS 00YYarOMIeMyCsi C Y4ETOM pe3yJIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperiéHHble 3a TUCHUIUIMHON, chOpMHUpOBaHBI Ha YPOBHE — «3Ta-
JIOHHBII.

«XOpOILIO»/ BrictaBnsercs oOyuaroniemycs, 0OHapyKUBIIEMY IOJHOE 3HAHHE MaTepuaia U3y4eH-

«3a4TE€HO HOW JAMCHHUIIINHBI, YCTIEIIHO BHIMOIHSIONIEMY MPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIC-

(xoporo)y»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboyeill mporpaMMoil JWCITUTUINHBL,

«3a4TEHO» MOKA3aBIIEMy CHCTEMATHYECKHI XapaKTep 3HaHWUU MO MUCIUILUIMHE, OTBETUBIIEMY Ha
BCE BOMNPOCHI OWJIeTa, MPAaBUIBHO BBHIMOJIHUBIIUN NMPAKTUYECKOE 33JaHHE, HO JOIy-
CTHUBIIHIA TIPU 3TOM HENPHHIMITHAATbHBIC OIHOKH. OIeHKA M0 JUCIUIUTNHE BBHICTABIIS-
I0TCs 00y4aroIEeMycst ¢ y4€TOM pe3yIbTaTOB TEKYIIEro KOHTPOJISL.
Komrmierenium, 3akperi€HHbIe 32 AUCHUILTUHONW, chOpMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTHIN).

«yZoBIeTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapyKUBIIIEMY 3HaHHWE MaTepualia U3y4eHHOH JTuc-

pUTETBLHOY/ [IUTTMHBL B 00beMe, HEOOXOIUMOM ISl JaNbHEHIIEeH yueObl B mpencTosuiei paboThl

«3a4TEHO o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | TUTEpaTypOH, PEKOMEHI0BAaHHOW pabodeil mporpaMMon JUCITUTIIIMHBI, JOITYCTHBIIEMY

PUTENBHO)»/ | MOTPEUTHOCTh B OTBETE HA TEOPETUYECKHE BOMPOCHI /WA TIPH BBIOJHEHUU TPAKTH-

«3a4TEHO» YeCKUX 3aJaHMii, HO oOiajgarouieMy HEOOXOIUMBIMHM 3HAHUSIMU IS UX YCTpPaHEHHUS
MOJI PYKOBOJICTBOM TMIPENoAaBarens, 100 HEMPaBHJILHO BBITIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MpernojaBaTelis BHIIOJHUBLIEMY APYTHUe MPAKTHUYECKHUE
3a/laHus U3 TOTO KE pasjiena TUCIUTUIAHEL. .
Komnerenmuu, 3akperiéHHble 3a TUCHUIUIMHON, c(pOpMUPOBAHbI HA YPOBHE — «IIOPO-
TOBBIN.

«HEyOBJIe- BrictaBnsercs oOydaronieMmycs, 0OHapy>KUBILIEMY Cepbe3HbIe MPOOENbI B 3HAHUSAX OC-

TBOPUTEIb- HOBHOTO MaTepHalla W3YYCHHOW TUCIHUIUIMHBI, OMYCTUBIIEMY MPUHIUIHAILHEIC

HO»/ HE 3a- OIIMOKY B BBIITOJIHEHUU 33JlaHU, HE OTBETHBILIEMY Ha BCE€ BOIIPOCHI OMiIeTa M JOMOJ-

YTEHO HUTEJIbHBIC BONPOCHI M HEMIPABWJIBHO BBITIOJIHUBIIEMY MPAKTHUECKOE 3a/laHue (Hempa-
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Onenka Kpurepun onieHKH pe3ynbTaToB
10 JUCLU- 00yueHHs 10 JUCLUIUIMHE
IJIMHE

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHUYECKOTO 3aJaHMsI HE SBISETCA OJHO3HAYHOMN
MPUYMHON /1JIs1 BBICTABJICHUSI OLICHKU «HEYAOBIETBOPUTENBHOY). Kak mpaBuio, oleHka
«HEYIOBJIETBOPUTENIBHO CTABUTCS CTYAEHTAaM, KOTOPbIE HE MOTYT MPOAOKUTH 00yue-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENbHBIX 3aHATHI MO COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaroneMycs ¢ y4éTom
PE3yIbTATOB TEKYIIETO KOHTPOJIS.

KomneTeHnuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUIUIMHON, He chopmu-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHHE

Jl1s mpoBeieHrs TEKIMOHHBIX 3aHATHI UCTIONb3yeTcsl yueOHas ay JMTOPHUS AJIs IPOBEICHUS 3aHs-
TUH CEMHUHAPCKOT0 TUIA, TPYNIOBbIX U UHAUBUAYAIbHBIX KOHCYJIbTALMN, TEKYLIETO KOHTPOJIS U IIPOMeE-
KYTOYHOM aTTeCTAlMM, OCHAIICHHAS:

- CIEUUAIN3UPOBAHHONW MeOesblo; JOCKOM ayAMTOPHOW; NEMOHCTPAIIMOHHBIM 00OpYIOBAHUEM:
MIePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIMOHAPHBIM).

Jnist IpoBeZieHUsl IPaKTUUECKUX 3aHATHN 10 JUCHUIUIMHE UCTIOIB3YETCs yueOHast ay IuTOpHs A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOrO THMA, TPYNNOBBIX W WHAMBUAYAJIBHBIX KOHCYJbTALUW, TEKYILETO
KOHTPOJISI U TPOMEXYTOYHOM aTTeCTalliH, OCHAILEHHAs:

- CTICIIHATM3UPOBAHHON MeOEIbI0; TOCKOU ayAUTOPHOM.

Jlnist mpoBeieHHsI 3aHATHI J1a00paTOPHOTO TUIA MCHOIB3YIOTCS CIIEHUAIN3UPOBAHHBIE TabopaTo-
pun: nabopatopus A-315 «TOD u.1» u mabopatopus A-310 «TOD 4.2», pacmoyioKEHHBIE 1O aApecy
214013, r. CMmoneHcK, DHepreTuueckuil np., A.1, 31aHne sHepreTn4eckoro MHCTUTYTa (1abopaTopHBIN
kopmyc Ne 2).

Kaxnas u3 nabopaTopuii ocHaleHa JBEHAaThI0 YHUBEPCAIbHBIMU Ja00PATOPHBIMH CTEHIAMH,
o0ecneunBaIIUMU POBEACHHE JTa00PaTOPHBIX padOT B TUHEHHBIX U HEMTUHEHHBIX LEMAX MOCTOSHHOTO
TOKa, IEPEMEHHOTO CUHYCOMJAIIBHOTO TOKA, TpeX(a3HOro CHHYCOMUJAILHOTO TOKA, a TaKKe paboT B Iie-
19X HECUHYCOUJAIBHOIO TOKA.

Jnis caMOCTOATENbHOM pabOThl 00YyYaIOUIMXCS MO AUCLUUIUIMHE HCIIOJIB3YEeTCsS MOMEIICHUE IS
CaMOCTOSATEIILHON paboThl 00yYarOIIMXCs, OCHAIIICHHOE:

- CHEUHAIU3UPOBAHHON MeOelblo; JOCKOW ayAUTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10/-
kirodeHreM K cetu "Matepuer" u noctynom B JUOC dunumana.

8. OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JINL]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanuzanuu TUCIUTUIMHBI HCTIONB3YIOTCS CIEAYIONINE TOTOTHUTENBHBIE METOABI 00yde-
HUS, TEKYIIEro KOHTPOJSI YCIIEBAEMOCTHU U MPOMEKYTOUHOM aTTecTalluud OOydaroluXcsl B 3aBUCUMOCTH
OT UX UHJUBUYaTbHBIX OCOOCHHOCTEIHA:

JJIS1 CJIeNbIX M c1a00BUISIIIUX

- JISKIIH O(hOPMIISIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MTOMOIIBI0 KOMITBIOTEpa
CO CHEeIUAIU3UPOBAHHBIM ITPOIPAMMHBIM 00€CTIeYeHUEM;
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- IACbMEHHBIE 3a/1aHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CHELUATM3UPOBAHHBIM ITPOrPaMMHBIM
o0ecrnieueHrneM, WK MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- 17151 BBIIOJTHEHUS 3aJJaHUs TPU HEOOXOAUMOCTH MPEAOCTaBISAETCS YBETUUUBAIOIIEE YCTPONCTBO;
BO3MOYKHO TaK)Ke UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOIINX YCTPOMUCTB;

- MUCbMEHHBIE 331aHUsI OPOPMIISIIOTCS YBETUUEHHBIM IIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX M CJ1a00C/AbIIIAIINX:

- IEKIUU OPOPMIISIFOTCS B BHJIE€ AJIEKTPOHHOTO JJOKYMEHTA;

- IMCbMEHHBIE 33JJaHHsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MUCBbMEHHOH (popme;

- 9K3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHOM (popMe Ha KOMMBIOTEPE; BO3MOKHO MPOBEICHUE B
dbopMe TecTHpOBaHUS.

AJIs1 JIMI ¢ HAPYIIeHUSIMU ONIOPHO-IBUIaTeJIbHOIO annapara:

- JIeKUUU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOILBIO KOMIIBIOTEpa
CO CHEeIUAIU3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeYeHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOJIHIIOTCS Ha KOMIBIOTEPE CO CHELUATM3UPOBAHHBIM ITPOrPaMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMITBIOTEPE;

- HCTIONIb3YeTCA crenuanbHas yueOHast ayauropus s iun ¢ JIOB3 — aya. 106 rmaBHoro yueGHO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHepreTU4ecKkuil np-a, 1.1, 31aHre Y3HEPreTUHYeCKOro uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu He0OXOIUMOCTH MpeTyCMaTPUBACTCS YBEIHUUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponienypa mpoBeneHHUs MPOMEKYTOYHON arTecTaluy Uis OOy4aroIlMXCsl YCTaHaBIUBAaeTCsA C
y4€TOM UX HMHIUBUAYAJIbHBIX IMCUXO0PU3NYECKUX ocobeHHocTeil. [IpomexyTouHas arTecTalus MOXET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipu npoBeaeHMM MPOIENYypPbl OLICHUBAHUS PE3YJIbTaTOB OOyuYeHHUs MpeayCcMaTpuBaeTCs
UCTOJIb30BAaHNE TEXHUUYECKUX CPEICTB, HEOOXOIMMBIX B CBA3H C WMHIMBHIYaJbHBIMH OCOOCHHOCTSAMHU
oOyyaromuxcsi. T CpelcTBa MOTYT OBbITh IMPENOCTaBICHbI (UINAIOM, WM MOTYT HCIOJB30BaThCs
COOCTBEHHBIEC TEXHUYECKUE CPEJICTBA.

[TpoBeaenue mpolenypbl OIEHUBAHHS PE3YyIbTaTOB OOYyYEHHS JIOMYCKAeTCS C HCIOJIb30BaHUEM
IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

O6ecnieunBaeTcs A0CTYN K HHPOPMAIMOHHBLIM U Oubauorpagpuyeckum pecypcam B cetu Un-
TepPHeT Uil KaKI0ro odydaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHHUSM MX 3I0POBbS M BOC-
pUATHS UHPOPMAITUH:

AJIS1 CJICNBIX M C1a00BHASIINX:

- B IeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

AJISl TJIIYXHX U ¢J1200CbIIIANINX:

- B Ie4aTHou popme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

AJis1 00y4aroIMXcsl ¢ HApYIIeHUSIMH ONIOPHO-IBUIaTeJIbHOI0 annapara:

- B Ie4aTHoH ¢opme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA,

- B popme ayaunodaiina.
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