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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN
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bakanaBpuar
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r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.23 TIpukiiagHast 3/1eKTpoJUHaMHUKa OTHOCUTCS K 00sI3aTe/IbHOM UacTh
obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

®dopmupyemsbie IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

CO0TBETCTBUH C

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

KOMIIeTeHIIuHu

(xof, copmep>kaHue

(Mopymo), B

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH 10 AMCLHUIUINHE KOHTPOJIA NPOMEXKyTOUHOMI
(xopm, cofiep>kaHue ycrieBaeMoCTH arrecranyuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: Tecm
npumeHamb 6a3oeble | hyndameHmanbHbIMU 3Hamb: pyHOameHmanbHble DK3aMeH:

3HaHus 8 obaacmu
¢usuxu u
paduogusuku u
UCnoab306amb UX 8
npogeccuoHanbHol
desimesnbHOCMU, 8
mom uucne 8 cgepe

3HAHUAMU 8 0061acmu puU3UKU
U paouogu3suku

OIIK-1.2: AHanusupyem
¢usuueckue acnekmnbl meopuu
U 803MOJICHOCMU ee

UCNoMb308aHUS 05 peweHus

NOHAMUA, NpUHYUNbl U
no/ioJxceHusn 3/'leKmp06UH(1MUKU,
OCHOBHble 3aKOHbl meopuu no/s
Ymemb: adaausuposamb
Nno/iyYeHHble 3HaHuA u
803MOJCHOCMU UX

nedazo2u4eckoti HAy4HO-UCCNe008aMenbCKUX UCNo/b306aHUA 8
desimenbHOCMU; 3a0au npogeccuoHanbHol
OIIK-1.3: Pewaem HayuHo- dessmenbHOCMU

uccnedosamenbcKue 3adaull, 8
mowm uucne 8 cpepe
nedazo2uy4eckoil

desimenbHOCMU

Bnademb: HaBbIKAMU pewleHuUst
npogeccuoHanbHbIx 3a0ay 8

obaacmu 31eKmpoOUHAMUKU

OIIK-1.2:

3Hamb: ¢pyHOameHmanbHble
NOHAMUS, NPUHYUNbL U
noo}#ceHust 31eKmpoouHaMUKU,
OCHOBHble 3aKOHbl Meopuu nos
Ymemb: ananusuposamb
no/yueHHble 3HaHus U
803MOJCHOCMU UX
UCno/b308aHuUsl 8
npogeccuoHanbHou
OesimenbHOCMU

Bnademb: Hasblkamu peleHust
npogeccuoHanbHbIX 3a0au 8

obaacmu 31eKMpoOUHAMUKU

OIIK-1.3:

3Hamb: ¢pyHOameHmanbHble
NOHSMUS, NPUHYUNbL U
No04CeHUst 21eKMpOoOUHAMUKU,
OCHOBHble 3aKOHbI Meopuu Nos

Ymemb: aHanu3uposamb

KoumposnbHble
80NpOCh!
3aoauu




no/y4eHHble 3HaHUs U
803MOXNCHOCMU UX
UCNoNb308aHUSA 8
npogeccuoHanbHou
OesimenbHOCMU

Bnademb: Hasblkamu peieHust
npogeccuoHanbHbIX 3a0au 8

obaacmu 31eKMpoOUHAMUKU

OIIK-2: CnocobeH
npogooumb
3KCnepuMeHmMasbHble
u meopemuueckue
HayuHble
uccnedo8aHust
06BeKkmos, cucmem u
npoyeccos,
obpabambieams u
npedcmaegasmb
3KCnepuMeHmanbHble
OdaHHble;

OIIK-2.1: Ucnonb3yem
MemoObl paduopusuuecKux
usmepeHuti U Memoobl
0b6pabomku pe3yibmamos
OIIK-2.2: ®dopmyaupyem
3a0auu 3KCnepuMeHmManbHO20
U meopemuyeckozo
uccnedosaHust 8 obaacmu
paouogusuku, ucnoabzyem
paduogusuyeckoe
usmepumesnbHoe
obopydoseaHue u npumeHsiem
meopemuueckue Memoobl
OIIK-2.3: IlpumeHsem
npakmuyecKue HagblKu
paduogusuyeckux
uccaedosaHuti u

npedcmaeneHust pe3ybmamos

OIIK-2.1:

3Hamb: 3aKOHOMepHOCMU
pacnpocmpaHeHust
3/1eKMPOMA2HUMHbIX 80/H 8
HeoOHOpPOOHOM npocmpaHcmee,
a makdice MemoObl pacdema
noseti 31eKMpOMAZHUMHBIX 80/H
u KonebaHuii 8 AuHUsIX nepedavu
u pe3oHamopax

Ymemb: camocmosimenbHo
npuobpemamsb HO8ble 3HAHUS 8
obsacmu npuxkaaoHoll
3/1eKMpOOUHAMUKU, UCNO/b3YS
cospemeHHble 0bpazoeamesbHble
U uHgpopmayuoHHble
mexHoo2uU

Baademb: onbimom
camocmosimenibHO20
npuobpemeHus HOBbIX 3HAHULI 8
obaacmu 31eKmpoOUHAMUKU C
UCNOb308aHUEM COBPEMEHHbIX
0bpazoeamenbHbIX U

UHGOPMAYUOHHBIX MeXHOA02Ull

OIIK-2.2:

3Hamb: 3aKOHOMepHOCMU
pacnpocmpaHeHust
3/1eKMPOMA2HUMHBIX 8O/H 8
HeoOHOpOOHOM NpocmpaHcmee,
a makdce memoObl paciema
noseti 31eKMpOMAa2HUMHbIX 80/H
u KonebaHutl 8 AUHUSX nepedauu
U pe3oHamopax

Ymemb: camocmosimenbHoO
npuobpemamsb HO8ble 3HAHUS 8
obaacmu npukaaoHoll
3/1eKMpOOUHAMUKU, UCNO/b3Ys1
coepeMeHHble 0bpasoeamebHble
U uHgpopmayuoHHble
mexHon02uU

Bnadems: onbimom
camocmosmenbHO20
npuobpemeHus HOBbIX 3HAHULI 8

obsacmu 31eKmpoOUHAMUKU C

KoumponbHas
paboma

OK3ameH:
KoumposnbHble
80NpoChl
3adauu




UCNOL308AHUEM COBPEMEHHDIX
0bpazoeamenbHbIX U

UHGOPMAYUOHHBIX MeXHOoA02Ull

OIIK-2.3:

3Hamb: 3aKOHOMepHOCMU
pacnpocmpaHeHust
3/1eKMPOMA2HUMHBIX 8O/H 8
HeoOHOpOOHOM NpocmpaHcmee,
a makdce memoObl paciema
noseti 31eKMpOMAa2HUMHBbIX 80/H
u KonebaHutl 8 AUHUSX nepedauu
U pe3oHamopax

Ymemb: camocmosimenbHoO
npuobpemamsb HO8ble 3HAHUS 8
obaacmu npukaaoHoll
3/1eKMpOOUHAMUKU, UCNO/b3Ys1
cospemeHHble 06pazoeamesbHble
U UHpOPMAYUOHHble
mexHon02uU

Bnademb: onbimom
€amocmosimenbHO20
npuobpemeHus HOBbIX 3HAHULI 8
obaacmu 31eKmpoOUHAMUKU C
UCNONb308AHUEM COBPEMEHHBIX
obpasosamenbHbIX U
UHGOPMAYUOHHBIX MeXHOA02Ull

3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€. 4

YacoB 1o yuedGHOMY I/IaHY 144

B TOM UHMCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHSA CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHS / 1abopaTopHbIie paGoThI) 32

- KCP 2

caMocTosTe/IbHasA padoTa 33

ITpomexyTouHas arrecTanysa 45
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHDI

(cmpykmypupogaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)




HauMeHoBaHue pa3/iesoB U TeM JAUCLUILIMHBI Bcero B TOM 4HC/Ie
yachbl
( ) KonTakTHast pabora (pabota Bo
B3alMO/IefiCTBUH C NIperofiaBaTesieM),
Yackl U3 HUX
aHSITHS CamocTosTenbHas
CeMHUHapCKOro paGora
3ansTUs TUna o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hachbl
THIA 3aHsTHs/nabopa
TOpHbIE
paboThI), Uacel

b b ¢ b ¢

0 0 0 0 0
Tema 1. Bregenue 4 2 2 4
Tema 2. DleKTpOMarHUTHbIE BOJIHBI, B HAMPAB/ISIOIIMX CUCTeMax (JIMHUSX

39 14 14 28 11
repejjaumn)
Tema 3. OnrcaHue BOJIH B JIMHUSX lepefilaud B TepPMHMHAX TOKa 1 HalpsDKeHUs 21 6 6 12 9
Tema 4. Cob6cTBeHHbIe Ko/1ebaHs B I0/IbIX Pe30HATOPax 14 4 4 8 6
Tewma 5. Bo30ysk/ieHre BOJHOBOAOB U PE30HATOPOB 33/JaHHBIMU HCTOYHUKAMH 11 4 4 8 3
Tema 6. DieMeHTbI TeOpPUU AUPPAKLUY 3/1eKTPOMarHUTHBIX BOJIH Ha 8 ) ) 4 4
MeTa/UTMUeCKUX U JU3/IeKTPUUeCKUX Teslax
ArtTtectauus 45
KCP 2 2
HUroro 144 32 32 66 33

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHBI

Pasgen 1. Beegenue.

1.1. Ob11jas XxapakTepUCTHKA U TIPAKTHUECKOe 3HaueHWe TeOPUH eKTPOMAarHUTHBIX BOJTHOBBIX MPOLIECCOB B
CIUIOIIHBIX cpefax. KpaeBble 3a1auy 371eKTPOJUHAMUKY TTPU HAJTMYUH TTPOBOAHUKOB Y AW3/IEKTPUKOB. OOIuii
T7IaH TTOCTPOEHUS Kypca.

Pazgen 2. DyieKTpOMarHUTHLIE BOJIHBI B HAMPaBJISAIOLIMX CUCTeMaX (JIMHUSX Tepejayn).

2.1. Obiee pemieHrie ypaBHeHUM MakcBesia [ijis MOHOXPOMAaTHUECKUX HaIlpaB/sieMbIX BOJH. BeipaxkeHue
BEKTODOB TI0/151 HOPMa/TbHBIX BOJTH B JIMHWY TIepeiaul uepe3 CKasisipHble PYHKIMHU MOTepeYHbIX KOOPAWHAT.
Knaccudukarys Harpap/isieMbIX BOJTH U JIMHUY Tiepeiaud; BoHb! THNOB TE, TM u TEM; rubpuiHble BOTHBI;
OBbICTPBIE U Me/IJIEHHbIE BOJIHBI; OTKPBITHIE 1 3aKPhIThIE JTMHUH

nepesauu. /IBymepHoe ypasHeHue ['enbmronsla. [lonepeuHoe U Npofo/bHOe BO/THOBbBIE YHUCIIA.

2.2. O61ive CBOMCTBA BOJH B JIMHUSX T€PeJjaul C HlealbHO TIPOBOASAIIMMY rpaHUIlaMu. ['paHUYHbIEe yCIOBUS
/IS TIOTIEPEUHBIX BOTHOBBIX (DYHKI[MH. DOpMY/IMPOBKA U 0011]ast XapaKTEPUCTUKA PellieHH KpaeBbIX 3a7au Jijist
BOJIH Pa3/IMYHBIX TUMOB. JleliCTBUTEILHOCTD CIIEKTPa MOTMepeuHbIX BOJTHOBBIX ynces. AucrepcioHHbIe
ypaBHEHUsI. Pe>XXUMBI pacpoCTpaHeHus U

3anupanust. Kputrueckue yacToThl. JJTMHA BO/THEI, (ha30Basi ¥ IPYIIOBas CKOPOCTU. XapaKTepPUCTUUECKHUM
uMrieiaic. MoIHOCTD, TiepeHocrMasi BoJTHOW. COOTHOIIIeHNsI OPTOTOHAIBLHOCTH U aiTUTUBHOCTD TIOTOKOB
SHEPIruM NapLuaabHbIX BOJH. Y C/IOBUSA

cylilectBoBaHus r/1aBHbIX (TEM) BOJTH.

2.3. JIuHMM Tiepe/ilauy KOHKPETHOTO BU/1A; TIPIMOYTO/IBHBIM U KPYTJIbIM BOJTHOBO/IbI, KOAKCHA/TBLHBIN Kabesn,
JBYXIIPOBOZHAs Y TOJI0CKOBast TUHUU. CIIeKTPhI TTOMEePEYHbIX BOJTHOBBIX UHCE/T; KDUTUUYECKHE YaCTOThI U
JmiHbl BoH. CTPYKTYypa ToJIst BOJTH HU3ILIWX TUTIOB. [1pefcTaBieHue rosieii BOJHOBBIX MO/l B BU7Ie
CYTIepIIO3UI[MU TIJIOCKUX BOJIH B CBOOOZHOM MPOCTPAHCTBe (KOHILeMLys BpustyeHa).

2.4. 3aTyxaHue BOJIH B Heu/ieaJlbHOW TMHUY Niepeaun. [loTepu sHepruu B cpejie, 3aroHsOLIe BOJTHOBOZ,
[ToTepu sHEprum B CTeHKAxX BOJTHOBO/IA; CKUH-3((eKT; rpaHuUHOe yCioBHe JIeOHTOBUYA; TIOBEPXHOCTHBIM



VMITe/IaHC CTEHKHU.
2.5. Onucanue rnaBHeix (TEM) BoJIH B IMHUM lepefiaud B TepMHUHAX TOKA U HalpsDKeHUsl. DKBUBa/leHTHbIE
TIOTOHHBIE [TapaMeTphl ¥ BOJIHOBOE COTIPOTHB/IeHHe IMHUA. TenerpadHbie ypaBHeHusi. OTpa)keHHe BOJTHBI OT
Harpys3ku; peobpa3oBaHue UMITeJaHCOB; COT/IaCOBaHKe JIMHUM C Harpy3KoH.

2.6. JIuHMM Tiepesiauy, HaTpaBJIsIOLIe Me/IeHHbIe (TTOBePXHOCTHBIE) BoHbL. Knaccudukariys 3aMeasisiromux
cucreM. BoJsHbI B [[13/1eKTPUUECKOM CJIO€ U B KPYIJIOM /IU3/IEKTPUUECKOM CTep’KHe; BOJIOKOHHBII CBETOBO/,.
[ToBepxHOCTHas BOJIHA HaJ, peOPUCTON MeTa/sTMUeCKOl CTPYKTYPOH.

2.7. Ilons, co3faBaemble B IMHUSX Nepefaud CTOPOHHMMHU MOHOXPOMaTHYeCKUMU ToKamMH. PacyeT amMmuTy[,
B030Yy)K/[aeMbIX BOJIH C TTOMOIIIbIO0 JieMMbl JIopeHtia. I[1osst BHyTpH 1 BHe 06/1acT UICTOYHUKOB. Cri0co0bI
B030Y>K/IeH!sT BOJTHOBO/IOB.

Pa3zen 3. DneKTpoMarHuTHbIe KosieOaHUsI B MOJIBIX Pe30HATOPaX.

3.1. Obias mocTaHOBKa 3aJauk 0 COOCTBEHHBIX KOIe0aHUSIX B PE30HATOPAX C H/lealbHO TIPOBOASILIMMU
creHkamu. OCHOBHBIE CBOMCTBA I10JIeM HOPMaJTbHBIX (COOCTBEHHBIX) KOJiebaHMiA; eHCTBUTETLHOCTE CIIEKTpa
COOCTBEHHBIX UaCTOT; PABEHCTBO CPeJHUX 3HAUEHUH /IeKTPUUECKOW M MarHUTHOM SHEPTMH; COOTHOLIIEHUS
OPTOrOHaILHOCTH.

3.2. Pe3oHaTopBl, NpeACTaBsole co00i 0Tpe3KH MTMHUH repefaur. CTPyKTypa IMOJst U CTIEKTPEI
CoOCTBEHHBIX UacTOT KoslebaHUi B MPSIMOYTO/IBHOM, LIMIMHAPUYECKOM U KOaKCHa/lbHOM pe30HaTopax.
KBasucranyioHapHble pe3oHaTOphI. 107151 1 COGCTBEHHBIE YaCTOTH TOPOM/A/IBHOTO M MAarHETPOHHOTO
Pe30HaTOpOB.

3.3. 3aryxaHue coO6CTBeHHbIX KonebaHii B pe3oHaTopax. PacueT JeKpeMeHTOB 3aTyXaHHsi, 00yC/I0BJIEHHOTO
TIOTepPSIMU SHEPTUH B 3allOJHSIIOIIEH Cpefie ¥ B CTeHKax pe3oHaTopa. JJoOpOTHOCT KoeOaHMiA.

Paznen 4. Bo30yx/jeHre BOJTHOBO/IOB U PE30HATOPOB 33/]JaHHBIMI UCTOUHUKAMHU.

4.1. Jlemma JIopeHLa ¥ TeopemMa B3aMMHOCTH [I/I1 MOHOXPOMAaTHUeCKOTO 3JIeKTPOMarHuTHOTO M0/,
C03/1aBaeMOro NpOM3BOJIbHBIMU CUCTEMaMHU 3/IEKTPUUECKUX Y MarHUTHBIX TOKOB.

4.2. Tlond, co3paBaeMble B JTMHUSAX Mepejadyd CTOPOHHUMHM MOHOXpOMaTUueCcKUMU Tokamu. [1pesicraBneHuii
ToJield B BU/Ie CYTIEPIIO3UIIMUA COOCTBEHHBIX MOZ. PacueT aMryiUTy i BO30y>KIaeMbIX BOJIH C TIOMOIIIBIO JIEMMbI
JlopeHnua. [Tonst BHYTpH ¥ BHe 00/1aCTH UCTOUHHUKOB. CriocoObI BO30Y K/1eHHsT BOTHOBO/IOB.

4.3. BeIHy>K/IeHHbIe 3/IeKTPOMarHuTHbIe KoJiebaHust, BO30y KaeMble CTODOHHUMH MOHOXPOMaTU4YeCKUMHU
TOKaMH B TI0JIBIX pe30HaTopax. Buxpepbie U MoTeHLIMaIbHbIe 1T0Jist. Pa3nokeHre BUXPEBbIX MO/ 1o
CoOCTBeHHBIM MOZIaM pe30oHaTopa. Pe3oHaHCHbBIe CTIEKTPBI U/1eaTbHOT0 M HenziealbHOTro pe30HaTopoB. Crioco0bl
BO30Y>K/IeHHsI pe30HaTOPOB.

Pazpgen 5. Me/jieHHbIe BOJIHBI.

5.1 JIunuu niepesiauy, HaTPaB/ISIOLLe Me//IeHHble (TOBePXHOCTHbIE) BoIHbL. Knaccudukanus 3aMe/IsroIyx
cucteM. BosiHBI B IM3/1EKTPUYECKOM CJI0€ U B KPYIJIOM [IU3/IEKTPUUECKOM CTeP’KHE; BOJIOKOHHBIN CBETOBOJ.
[ToBepxHOCTHas BOJIHA HaJ|, peOPHCTON MeTa/sTMueCKOl CTPYKTYPOH.

Paszien 6. DneMeHThI TeOpUH JU(PPAKLIMK 3/1eKTPOMArHUTHBIX BOJIH.

5.1. O06mmas mocraHoBKa 3a71auu audpakuun. Knaccudukarys v KpaTkuii 0630p TOUHBIX ¥ IPUOTKEHHBIX
MEeTO/]0B pellieHus JU(PaKLMOHHBIX 3a/au. JJIMHHOBOIHOBbIE U KOPOTKOBOJTHOBbIE NpUO/IvKeHus. [ToHsTHs
MOJIHOTO U AvddepeHManbHOTO CeueH st paccesiHusl.

5.2. TIpubmkeHre reoMeTprueCcKol ONTUKU. [ToHSTHE O /yyax U JTy4eBbIX TpyOKax. PacueT aMIumdTyap! u
(a3bl paccessHHBIX BOJIH HA OCHOBAHWH JIyUeBbIX Tpe/icTaBaeHnid. OrpaHHUueHrs] METO/ia FreOMeTPHUUEeCKOM
OTTHKH.

5.3. Ipuniun IolireHca-®dpeHerns 1 0OCHOBaHHbIE HA HeM NPUO/IVKeHHbIe MeTO/bI pellleHHs AU(PaKIOHHbIX
3azay. [IpeacraByieHre CKasipHOTO BOJTHOBOTO T10JIS1 B BH/le MHTerpasia 1o rnoBepxHocTH (popmymna Kupxroda).
ITpubnmwkenne Kupxroda B ckansipHbIX 3a/jauax Audpakiyu.

5.4. O6061enre npyuHLUMNIa [toiireHca-PpeHesisi Ha Cydail BeKTOPHBIX Tosiei. IloBepXHOCTHBIE



3/IEKTPUUECKHE U MarHUTHBIE TOKY, SKBUBAJIEHTHbIE TaHTE€HI[Ma/IbHBIM KOMITOHEHTaM I10/Iel Ha TOBEPXHOCTH.
TeopeMa eJIJMHCTBEHHOCTH [IjIsI MOHOXPOMaTHUeCKHX rosieid. [Tpubmmkerrie Kupxroda /1711 BEKTOPHOTO
3/IEKTPOMAarHMTHOTO 1107151, Irdpakiyst TUI0CKOM BOHBI HAa OTBEPCTHH B SKPaHe U Ha J0TIOJTHATETEHOM KpaHe.
MeTton pusrnyeckoi onTHKY (MeTO/I 3epKa/IbHBIX TOKOB) B 3a7jauax AUGPaKIMK Ha MPOBOASAIINX TelaX
0O0JTBILIX pa3MepoB.

JIabopaTOpHBII NMPaKTUKYM, TPOBOAMMBIN B paMKax 3aHATHH auciuruiiHbl b1.6534
«Paprodusnueckuii MpakTUKyM»:

1. Vi3mMepeHue nMIleJaHCOB HAarpy30K IpU MOMOLLM U3MepUTe/IbHON JIMHUN

2. @eppuroBsle ycrpoiictBa CBY ananasoHa

3. VI3smepeHye apaMeTpOB L1eCTUIIO/IFOCHUKOB

4. NcciiegoBanue OTpaykaTe/lbHOIO KIIMCTPOHA

5. 3ame[/IsIIOIIME CUCTEMBI TUTIA TpebeHKH

4. YueOHO-MeToAMYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKyIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIUTITUHBI
NIpUBeJIeHHBIM B I1. 5.

1. 3agauu o 3nekTpoauHamMrke. CocraButenu: ['unbaeHOypr B.B., 3aiiera A.C., FOpacora H.B.:
YuebGHO-MeTofUecKkoe rocobue. — Hikuuii HoBropoa: Hukeropozckuii rocynruBepcuret, 2018. — 53
C.

2. T'unspenbypr B.B., CyBopos E.B.: OCHOBBI 3/1eKTpOIUHAaMUKU. YueOHOe rTocobue. — HipkHuH
Hogsropog: Huwxeropo/ickuii yausepcuret, 2017 — 113 c.

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPO/isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYIero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oineHOuYHOe cpeAcTBO - Tecr) A1l OLEHKH C(HOPMHPOBAHHOCTH
kKomnerennuu OITK-1:



3apanune 1.

Mn CTPYKLUMHA: YCTAHOBHTE COOTBETCTEHE.

Buj nHHMM nepegauu BonHbl, HanpasaseMble STHMH JTHHUAMM
1. IMycras Meta/nindeckas Tpyba (BoaHoBOA) A. brictpeie TE BOJIHEI
2. Ilea napainensHbIX NPOBOJLA B BAKYYMe B. Meanenusie TE sonu
3. Mnockuil AM3NEKTPHYECKHH BOIHOBO/, B. Beictpsie TM BOAIHE
I". Megnenssie TM BOSIHB
A. Bonxwa tina TEM

1) 1IBB2A3r 2) 1AB2EI3 3) 1AB23EI"_ 4) 112AB3BI

3apnanue 2.

HIIL"I'].)}"J:(U.HH.‘. Pacnonoxure YKd3dHHBIE HHAE BOJHOBLIE MO/Abl KBAAPATHOIO METAUIHYECKOIC
BOJIHOBOMAA B NOPAAKE BOIPACTAHHA HX R|)H11I'1|I.‘fh0ji YacTOThl.

A — ponna TM11
b — Bonna TM12
B — Boana TE1D

[ - Bonna TEO2

1) BAI'B 2) ABBI’ 3) BABI' 4) BABI’

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

OneHka Kpurepuru orjeHHBaHUS

MuHMMaTBHO JOTTYCTUMBIN YPOBeHb 3HaHUM. [IomyIeHbI HerpyObie OLIMOKH.

ITpogeMoHCTPHUPOBaHbI OCHOBHBIE YMeHUsl. PellleHbl TUTIOBBIE 33/jaui C HerpyObIMU OIIMOKaMH.
3a4YTeHo N
BrInoHeHbI Bce 3a/iaHust. VIMeeTcst MUHUMaIbHBIN HaOOp HABLIKOB [Ijisl pellieHus] CTaHAapTHBIX

3aziau.

YpoBeHb 3HaHUI HIWKe MUHUMa/IbHBIX TpeOoBaHui. ViMenu MecTo rpyOble ommbOKy. [1pu perieHun
He CTaHJAPTHBIX 33/]au He MPO/IeMOHCTPUPOBAHBI OCHOBHBIE yMeHUsl. VIMen MecTo rpy0Oble OIIHOKH.
3auteHo [Ipu peleHHH CTaH/APTHBIX 3aJau He MTPOJeMOHCTPUPOBaHbI 6a30Bble HABLIKU. VIMesn MecTo
rpyOble OIIMOKH.

5.1.2 TumnoBble 3apaHus (omeHoO4YHoe cpeAcTBO - KoHTposibHasi pafoTra) /A  OLeHKH
chopmupoBanHocTu KomnereHuu OTTK-2:



Bapuant Ne 1.

1. [ucnepcHoHHOE YPaBHEHME 1A HH3IIEH MOJbI B

nycrom (£ = H= 1 )} IPAMOYTOIEHOM BOJHOBOJE C
pasMepaMy NONepeuHoro cedeHna 9 o b

(a>b)

MOMHO 3aMHCATH B BHOE

2m

) V(wlc)=(nla

:IZ

»h=V{w/c)~(n/b)

3}.31,3=2:rn"h
4} k= m.-" C
OfBo3dauenna: ~ € — [UIMHA BOJIHLI B BOJTHOBOE,

' A NpoagoabLHOE BOMTHOBOE YHCID, £ BOJTHOBOE
YHCIO TUIOCKOH BOMHEL B BadKYVME

2. YUto gepHo gns rnagHoi (TEM) BonHe B
HIEANBHOH THHHAKY Nepejaul Ge3 3anonHenus (

E== 1 ) ?

1) JnuHa BOMHBL HE 3aBHMCHT OT YaCTOTEI

2) TlpoponbHOE BOMHOBOE YHCIO PABHO HYJH

3) DNeKTPHUECKOe M0JIE BCHOAY NapaielsHo
MArHMTHOMY

4) KpuTHUeCKas 4acToTa paEHa HYJTH

3. CobGcTeeHHBIE KOMe0aHHA B MPAMOVIOIBHOM
Pe30HATOpPe C BHYTPEHHHUMH pasMepamu pebep &

b,d (a= b>d } MOTYT NPOMCXOAUTE TOMBKO HA
YACTOTAX

1, Pomp= V(mla)+(n/b)

5 @y =CTT y(m/bP+(nld )

4. CHI0BBIE THHHH 3/IEKTPHUECKOTO NOJIA HH3LWeH
MOJbI TPAMOVIOIBHOTO Pe30HATOPA

¢ BHyTpeHHHMH pasmepavu b,d [PH YCIOBHH

a>b>d ppencrasnsmor coboii
1) npsaMele, napaiiensHele pebpy &,

2) 3aMKHYTHIE KPHBEIE, JIEMALIHE B TUTOCKOCTAX,

NepneHJHKY TAPHEIX pEﬁp}' d




w, =cry(mlafP+(nld)

3, mnp

o @Qup=CV[mlal+(n/bP+(pld)*

3nece M. My P o penwle ydcna, oOH0 W3
KOTOPLIX MOMKET OLITL PABHO HYITO

3) npaMele, NapannensHae pedpy d

4) 3AMEHYTLIE KPHBLIE, NTEHKALIHE B IIOCKOCTAX,
NepNelHEYIAPHEIX pedpy

3. Bonmuonoe CONpOTHENEHHE THHHH NEPENAYH B
TEPMHHAX TOKA W HAMPLKEHHA PABHO OTHOILEHAID
AMIUTATY OB HATPAAXEHAA B NaJai0ieHd BOIHE K
AMIUTHTYIE TOKA

1) B OTpaEHHDH BOIHE

2} B napainimei BonHe

3) Ha BXoge THHHAH

4) yepes Harpy 3Ky

6. KodfupHUMEHT OTP&OKEHHA OT HArpy3kH Ha
KOHLE THHHH PABEH HYI0, ECTH WMNEIaHT
Harpy3KkH paBeH

1) mymo
2) GECKOHEUHOCTH
3) BOMHOROMY COTIPOTHENEHHID

4) NoAoBHHE BOTHOROID CO NpOTHENEHHA

Kpurtepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpo/IbHasA padoTa)

O1jeHKa

Kputepuu orieHuBaHus

MpeBOCXO0JHO

YpoBeHb 3HaHWH B 00beMe, PEBBIMIAIOIIEM MPOrPaMMYy ITO/ITOTOBKH.
[IpogemMoHCTpYpPOBaHbI BCe OCHOBHBIE YMeHMs,. PellleHbl BCce OCHOBHBIE 3a/jaul.
BhIrosiHeHBI Bee 3a/laHVis, B TOJTHOM 00beMe Oe3 HefloueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKM MOAXO0/, K PeLIeHH0 HeCTaHJapTHBIX 33/au.

OT/IMYHO

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOIIIEM TIPOrPaMMe MOATOTOBKH, 0e3
ormb60ok. [Ipo/ileMOHCTPUPOBAHBI BCE OCHOBHbIE YMEHHSI, PeIlIeHbI BCE OCHOBHbIE
3a/laui C OT/e/IbHBIMH HECYIIleCTBeHHbIM HeZl0UeTaMHU, BBITIO/IHEHbI BCe 3a/JaHMUs B
MoJTHOM 00BeMe. TIpo/IeMOHCTPHUPOBAHbI HABBIKM TIPY PEIIIeHUH HeCTaH[apTHBIX
3ajau 6e3 oIMbOK 1 HeJJ0UETOB.

OUeHb XOpoI1lI0o

YpoBeHb 3HaHWH B 00bEMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
Homy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OIMO0K. [Ipo/1eMOHCTPHPOBaHbI BCe
OCHOBHbIE YMeHUsl. PellleHbl Bce OCHOBHbIE 33/laut . BrirosiHeHb! Bee 3aiaHus, B
MOJTHOM 00heMe, HO HEKOTOPhIe ¢ HefloueTaMu. [1poZieMOHCTPUPOBAHbI Oa30BbIe
HaBBIKW TIPU PellIeHNH CTaHJAPTHBIX 3a/lau 06e3 OIMO0K 1 HeJIOUeTOB.

YpoBeHb 3HaHWH B 00EMe, COOTBETCTBYIOIEM TIPOrPaMMe TO/[TOTOBKH.
omy1ieHo HeCKOJIbKO HerpyObix omboK. IIpo1eMOHCTPUPOBaHbI BCe OCHOBHBIE

XOpOLLIO yMeHus1. PellieHbI Bce OCHOBHbIE 33/lauyl C HerpyObiMy ommbkamu. BoirosiHeHb! Bce
3ajlaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpBIe ¢ HefloueTaMu. [1po/ileMOHCTPHUPOBaHbI
6a30Bble HaBBIKY MPU PellleHWH CTaHAAPTHBIX 3a/jau C HEKOTOPbIMU HeJloUeTaMHu.

YZI0B/IETBOPUTE/ILHO MMHUMaTBHO IOy CTUMBIN YPOBeHb 3HaHHWH. J]OTyIIleHO MHOTO HeTpyObIxX

ombku. TTpo1eMOHCTPUPOBaHBI OCHOBHBIE YMEHMs1. PellieHbI TUIOBbIe 3a/1auu C
HerpyObIMU oIlMOKamMu. BBINO/THEeHbI BCe 3a/laHKst HO He B TIOJTHOM 00beMe.
VimMeeTcsi MUHMMa/TBHBIM HAOOP HAaBBIKOB [IJIs PeLleHHsI CTaHJapTHBIX 3aay C




OueHka Kpurtepuu oLieHUBaHUs
HEKOTOPbIMHU HeZloueTamHu.
YpoBeHb 3HaHWH HU)Ke MUHUMAJIbHBIX TpeboBaHuM. ViMenn MecTo rpyObie
ommbKy. TIpu perieHnuy CTaHJapTHBIX 33/1a4 He MPOJIeMOHCTPHUPOBAHbI OCHOBHBIE
HeYI0B/IeTBOPUTE/ILHO

ymenus. Vimenmu Mecto rpyosie oinbku. IIpy peliieHuM CTaHZApPTHBIX 3a/au He
MPO/IEMOHCTPUPOBAHLI 0a30BbIe HaBLIKU. IMenn MecTo rpyObie OIMOKH.

IIJI0XO0

OTCyTCTBUE 3HAHUI TEOPETUUECKOro MaTeprana. HeBO3MOXKHOCTb OLieHUTh
TOJTHOTY 3HaHWH BCJIe/ICTBHE O0TKa3a o0ydJarolrierocsi ot otBera. OTCyTCTBUE
MUHUMAJIbHBIX YMeHUM . HeBO3MOKHOCTh OLIeHUTh Ha/IMuue YMeHUM BC/ie/ICTBHE
OTKa3a o0yyatoliierocsi ot oTeeta. OTCyTCTBYE B/lafieHUs] MaTepUaioM.
HeB03MOXKHOCTE OTIeHHUTh Ha/TMuKe HaBLIKOB BC/IEAICTBHE O0TKA3a 00yUaroI[erocs ot
oTBeTa.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE ITPH MPOMeXXyTOYHOH

aTTecTanuu

IIIkasa oueHBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb
N/10X0 X0pomIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbLHO X0poIIo
oCTH
KoMIeT
eHIUKH
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeT
eHILUH)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o . 3HaHUM B
3HaHUI MuHUManeH | 3HaHUWH B o6Beme YpoBeHb
TeopeTH4ecKoro 0 obbeme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. o JIONyCTUMBI | COOTBETCTBY obneme, o
3HaHWUM HIDKe " 1o11eM 3HaHUH B
HeBo3MO>KHOCTb 1 ypoBeHb 1o11eM COOTBETCTB
MHHHUMaJbHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yioliemM
o TpeboBaHMIA. TOATOTOBKH TIpeBbILLIAOL]e
3HaHUI [JonymieHo NOJrOTOBKU rporpaMme
Vmenu mecto . Jomy1ieHo M [IporpamMMy
BCJIe[ICTBUE MHOI'O . JonyieHo MO/ OTOBK
rpyOble OIIUOKH HECKOJIbKO TO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylIecTBe
obyuatorjerocsi ot omrboK HerpyObIx HHEIX HeT.
oTBeTa omb0ok
oInb0oK
Ywmenus | OtcyrcTBUE [Ipu pelenuu IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpopmemMoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHHI BCe
yYMeHUi. 3ajlad He OCHOBHBIe BCE BCE BCE OCHOBHbI®
HeBo3MOKHOCTb TIPOJIEMOHCTPUD | YMeHUsl. OCHOBHbIe OCHOBHbIe OCHOBHbIe YMeHUSI.
OLIEHWUTb Haj/luue | OBaHBI PetieHs! YMeHUSI. YMeHUSI. yYMeHHSI. PerrteHs! Bce
yMeHu# OCHOBHBIE TUIIOBbIE Pemens! Bce | Pemiensl Bce | PeleHbl OCHOBHBIE
BC/Ie[ICTBUE ymeHus. imenu | 3afauu ¢ OCHOBHBIe OCHOBHBI® BCE 3a/aunl.
OTKasa MecTo rpy0Obie HerpyObIMK | 3ajauu C 3aJau. OCHOBHBIe BerinosnHeHb!
obyuarolerocsi oT | OmMOKH ommbKkamu. | HerpybbiMM | BbImosHeHB! | 3ajauu C BCe 3a/laHus, B
oTBeTa BeinosiHeHb! | omMOKamMuy. | Bce 33JaHUsl | OTZAE/bHBIM | TOJIHOM
BCE BeinonHeHs! | B I10JHOM u obbeme Ge3
3a/laHusl, HO | BCe 33/laHusl | oObeMe, HO | HeCyIeCTB | HeJOuyeToB
He B B TIOJIHOM HeKOTopble €HHBIMHU
[OJTHOM obveme, HO | C HejioueTam
obbeme HEKOTOpble | He/J0ueTaMd | H,




BBITIOJIHEH
c bl BCE
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITpozeMoHC
6a30BbIX ITpu perennu o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI ITpoeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a71au He HaBBIKY TIPA Tpu o
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku pelIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3agau 6e3 HeCTaHZJapTHbI
OTKasza MecCTOo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKU u OLIMOOK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ04eToB
HeJloueTaMu
IIkasa oneHMBAaHUA MPH IIPOMEKYTOUHOH aTTeCTalMH
OueHka YpoBeHBb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce xkomrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIIMHA, COPMHUPOBaHbI HAa yPOBHE He HHXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yYAOB/IeTBOpUTeNb | Bce KommeTeHUUM (4acTW KOMIIeTeHLW), Ha (OpPMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/|OBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX

OIl€HUBAHHUA:

5.3.1 TunoBble 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpoO/IbHbIE BOMPOCHI) A/ OLIEHKH

copmupoBanHocTu KomnereHiuu OTTK-1

1. KpaeBas 3azjaua st TE BosH /17151 BOJTHOBO/jA C MleaibHO MTPOBO/AIMIMME cTeHKamu. KomrioHeHTsI nosei asisi TE BomH
(BBIpaKeHUsT yepe3 CKasIsipHbIe (GYHKLIMHU MTOTIepeUHBIX KOOPAWHAT).

2. I'paHUyYHBIe YCJIOBYS Ji7Is TIOTIEPEYHBIX BOJIHOBBIX (yHKUmH BosH TE, TM, TEM TUIOB B JIMHKY Nlepe/iauu C U/eaabHO
TIPOBOAIIUMU CcTeHKamMu. MateMaTuueckasi hopMyJTUpoBKa 3ajauu ornvcanus BosH TE, TM, TEM Tturos.




3. Kpaesasi 3aaua a1 TM BoJIH [i71s1 BOJIHOBOZA C UJiea/IbHO TIPOBOASIIMMU cTeHKaMy. KoMmioneHTs! nosieit g TM BosiH
(BBIpaKeHUs1 yepe3 CKassipHbIe GYHKLIMHU TTOTIepeUHBbIX KOOPAUHAT).

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBaHHocTa KomnereHnuu OIMTK-2

1. MeTo/ reoMeTpruecKoi ONTHKY B 3aja4yax AU(pakKL{iy BOJIH Ha paccerBaroLUX 00beKTax.
2. MeTop ¢u3ruecKoi ONTHKY (KUPXTohOBCKOe IPHOJIIDKeHNe) B 3af,adax AU(PaKLY Ha WeaJbHO TIPOBOASIINX TeJlax.

3. ['e ¥ Kak c/ie/iyeT Mpope3aTh U3MEPUTESTBHYIO LIe/b B MPSIMOYTO/ILHOM BOJTHOBO/IE, B KOTOPOM BO30y»K/leHa BOJTHA
TE10? Pa3mepsl onepeyHoro ceueHus BOJHOBoAa a b (a > b).

KpuTepuu onjeHnBaHus (0LleHOYHOEe CPeACTBO - KOHTpO/IbHBIE BOIIPOCHI)

OueHka Kpurtepun oLieHUBaHus

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IIPOTPAMMY TTO/JTOTOBKH.
[IposeMOHCTPUPOBaHBI BCe OCHOBHbBIE YMeHMUS,. PellleHbl BCce OCHOBHbIE 3a/laul.
IIPEBOCXOZHO

P A BrinonHeHsI Bce 3a/laHuisl, B IONHOM 06beMe Ge3 HefjoueToB. [IposeMOHCTpHpOBaH

TBOPLIECKI/Iﬁ nmoAxo[ K peleHrno HeCTaHAdPTHBIX 3da/au.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOrPAMMe TIOATOTOBKH, 6e3
oibok. ITpo/1eMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHSI, PeIlIeHbl BCeé OCHOBHbIE
OT/INYHO 3a/lau¥ C OT/Ie/IbHBIMU HECYII|eCTBEHHBIM He/I0UeTaMM, BBITTOTHEHbBI BCE 3a/JaHUS B
MoJiTHOM 00nbeMe. TIpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIEHUH HeCTaH/[apTHBIX
3a7au Oe3 oImMOOK ¥ HeJIOUETOB.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homy1ieHo HECKOMBKO HeCyleCTBeHHbIX OMOoK. [IpojeMOHCTPUPOBaHEI BCe
OueHb XOpOLLO OCHOBHBbIe YMeHUs1. PellleHbl BCe OCHOBHbIE 33/jaud . BbIro/iHeHbI BCe 3a/jaHus, B
MOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKY IIPY pellleHUH CTaHJapTHBIX 3a/lau 6e3 oMO0K 1 HeZloueToB.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
omy1iieHo HeCKOJIbKO HerpyObix omboK. ITpo1eMOHCTPUPOBaHbI BCe OCHOBHbBIE
XOpOILIOo yMeHus1. PeltieHbI Bce OCHOBHBIE 33/lauy C HerpyObiMy ommbkamu. BeirosiHeHb! Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1eMOHCTPUPOBaHbI
6a30Bble HaBBIKY TPU PellleHNH CTaHZAAPTHBIX 3a/jau C HEKOTOPbIMU HeJloueTaMH.

MuHUMaNBHO JOTYCTHMBIN YPOBEHb 3HaHHUM. [I0MyIeHO MHOTO HerpyObIx
omr6ku. IIposieMOHCTpUpPOBaHbI OCHOBHBIE YMeHUs1. PellleHbI TUIOBbIe 3a/jauul C
YZI0B/IETBOPUTE/ILHO HerpyObIMU OIIMOKaMH. BrIToTHEHBI BCe 33/laHKsI HO He B TIOTHOM oObeMe.
MMeeTcsi MUHUMAJTbHBIN HAaOOpP HAaBBIKOB /IJIs PeLleHHst CTaHJapTHBIX 3aay C
HEKOTOPbIMU HefloueTaMHu.

YpoBeHb 3HAHUI HIKe MUHUMa/IbHBIX TpeOoBaHui. iMenu MecTo rpyObie
omr6bku. I1py pellieHNM CTaHAAPTHBIX 3aJa4 He MPO/ieMOHCTPUPOBAHbI OCHOBHbIE
ymenusi. Vimenu MecTo rpy6bie oimmOku. I1pu pemieHrn CTaHAAPTHBIX 3a/au He
MPO/IEMOHCTPUPOBAHBI Oa30BbIe HaBLIKU. IMenn MecTo rpyObie OMIMOKH.

Hey/I0B/IeTBOPUTE/ILHO

710X0 OTcyTCTBME 3HaHUM TeOpeTHUeckoro Marepuana. HeBo3MOXKHOCTE OLIeHUTb




OueHka Kpurtepuu oLieHUBaHUs

TIOTHOTY 3HAHUM BC/IE/ICTBHE OTKa3a oOyuarorrierocs ot otBeta. OTCyTCTBHE
MHHUMaJbHBIX YMeHUI . HeBO3MO)XHOCTb OL[eHUTh HallMuue YMeHUM BC/ie/ICTBUE
oTKa3a obyyaroierocsi ot orBeta. OTCyTCTBUE BJIa/|eHHs] MaTePHaIoM.
HeB03MO>KHOCTB OLIeHUTh Ha/lM4re HaBBIKOB BCJIEJICTBHE OTKa3a 00yJaroIierocst ot
OTBeTa.

5.3.3 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) A1 OLeHKH C(OPMHPOBAHHOCTH
kovmereniuu OITK-1

1. OnpefenuTh MakCUMasbHYO MOIIHOCTH BOJIHBI TE 10, KOTOPY!0 MOXXHO NPOITyCKaTh 0 NPSIMOYT 0/IbHOMY BOJTHOBOZY C

rioriepevHeIM ceueHreM a b (a > b), ecyim u3BecTHO 3HaueHKe npoboiiHoro noss Enpo6 ¥ vactota W,

2. OnpefenyTb HU3IIYIO Pe30HAHCHYIO YaCcTOTy He3aroJIHeHHOTO NPSIMOYTO/IBHOIO pe30oHaTopa ¢ pasmepamua ' b " L (a <

b< L). Haiitu TMOJIHYHO 3altlaCeHHYIO B Pe€30HAaTOpe 3HepPruro, eCjii aMIvinTya 3JIEKTPUUeCKOT O I0Jisd paBHa Eo.

3. HaiiTy Ko30bQuIMeHT oTpakeHHs BOMHBI G OT KOHIA ABYXMPOBOJHOM JIMHUM W BXOAHOW umnenaHc Zpx(-) Ha
pacCTosiHUM | OT ee KOHIIA, e/ ee BOJIHOBOE COTPOTHB/IEHHE PaBHO Zp, @ K KOHLy JIMHWM TIOJK/TIOYeHa CreZyroast
Harpyska:

a) conpoTuB/eHue R;
6) conpoTtuBnenue R = 0 (JiuHYS 3aKOpOUeHa);
B) CONpOTHB/eHHe R = ¥ (IMHUS pa30MKHYTA).

5.3.4 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(OPMHPOBAHHOCTH
kKomneTtenuu OTTK-2

1. Onpegenuthb 106poTHOCTH Konebanuii Turia TEQ11 B pe3oHarope ¢ pasmepamu  a’b’L (a<b<L), 3aroiHeHHOM

JIW3IEKTPUKOM C IU3/IeKTPUUYECKOU MPOHMIIaeMOCTbI0 € U TaHTeHCOM YTJia ToTeph tg C B C/lyyae MajbIX MoTeps (tg € << 1).

2. TIpsAAMOYTOJIbHBIN BOJTHOBO/, C TTOTIePeYHbIM ceueHreM a b (a > b) 3ario/iHeH 1U3/IeKTPUKOM C
MIPOHULIAEMOCTSIMU € U /1. OnpeieNIUTh AJMHY BOJIHBI U NoniepeuHblil uMmeadc mozisl TEQ1, pacnpocTpassitonelics Ha
yacTorte W.

3. Haiitu suddepeHiansHoe cedeHre paccesiHUs 0d IPSIMOYTO/IbHON MeTalInuecKol TIaCTUHKY C pasMepamu a, b >> A
MeToZioM (GU3HUUECKON ONTHKY (TIPUOIIKEHHEe «3ePKalbHBIX TOKOB») B C/Iyuae 00/IyueHusi 10 HOpMasti. Beipa3uthb
0d uepes yIibl @ U i, oOpasyeMble HarpaB/IeHUEM pacCesiHUs C OCSIMU X Uy, HalpaB/leHHbIMU 10 CTOPOHAM IIJIaCTHHKU.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun onjeHuBaHUsA

YpoBeHb 3HaHWH B 06beMe, MPeBbIIAIOIIEeM MPOrPaMMy TTOATOTOBKH.
[TposeMOHCTPUPOBaHb! BCe OCHOBHbIE yMeHMUs],. PellleHbl Bce OCHOBHbIE 33/jauu.

MPeBOCXO0AHO
BhITNoTHeHBI BCe 3a/laHusl, B TIOTHOM 00beMe Oe3 HejoueToB. [IpoileMOHCTPUPOBaH
TBOPYECKUI! MOAX0/| K pellleHHI0 HeCTaHJapTHBIX 3a7au.

OTJINYHO YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH, 0e3

OIMOOK. HpO,Z[eMOHCTpI/IPOBaHbI BCeé OCHOBHbI€ YMeHUs, pellleHbl BCeé OCHOBHLIE

3a/ld4¥ C OTJe/IbHBIMH HeCyIlleCTBEHHBIM HeJo4YeTaMU, BbITIO/IHEHbI BCe 3aJjdHNVA B




OueHka Kpurtepuu oLieHUBaHUs

MoJTHOM 00Bbeme. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PeIIeHHH HeCTaH/[apTHBIX
3a7au Oe3 oIMOOK ¥ HeJIOUETOB.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OmMOoK. [IpojeMOHCTPUPOBaHEI BCe
OueHb XOpOLLO OCHOBHBbIe YMeHUs1. PellleHbl Bce OCHOBHbIE 33/jaud . BbIro/iHeHbI Bce 3a/jaHuis, B
TMOTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [1po/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPY pellleHUH CTaHJapTHBIX 3a/lau 6e3 oMO0K 1 HeloueToB.

YpoBeHb 3HaHUH B 00hEMe, COOTBETCTBYIOIEM TTPOrPaMMe TO/[TOTOBKH.
HomnyiieHo HeCKOMbKO HerpyObix omnbok. [TpoieMoHCTPHUpPOBaHbI BCe OCHOBHBIE
XOpOIIIO0 yMeHus. PelieHbl Bce OCHOBHBIE 33/IauM ¢ HerpyObIMU OIMOKaMu. BhIToTHeHBI Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [1po/ileMOHCTPUPOBaHbI
0a30BbIe HABLIKY TPU PeIIeHUH CTaHAAPTHBIX 3a/la4 C HEKOTOPLIMU HeZI0UeTaMH.

MuHUMaTBHO JOTTYCTUMBIN YPOBeHb 3HaHHUM. [I0MyIeHO MHOTO HerpyObIxX
or6ku. IIposieMoHCTpHpPOBaHbI OCHOBHBIE YMeHUs1. PellleHbI TUIOBbIe 3a/jauu C
VZI0B/IETBOPUTE/ILHO HerpyObIMM OIIMOKaMH. BrITIOTHEHBI BCe 33/laHUsI HO He B TIOTHOM oOBbeMe.
MMeeTcsi MUHUMAJTbHBIN HAaOOp HAaBBIKOB /IJIs PellleHHsl CTaHJapTHBIX 3aay C
HEKOTOpbIMU HefloueTaMHu.

YpoBeHb 3HAHUI HIKe MUHUMabHBIX TpeOoBaHui. iMenu MecTo rpyObie
omm6ku. IIpy pelieHNM CTaHAAPTHBIX 334 He MPOJeMOHCTPUPOBAHbI OCHOBHbIE

Hey/I0B/IeTBOPUTE/ILHO
ymenus1. Vimen MecTo rpy0Obie ommOky. I1pu pemieHn CTaHAAPTHBIX 3a/au He
MIPO/JIeMOHCTPUPOBaHbI 6a30Bble HaBBIKU. VIMenu MecTo rpy0ble OLIMOKY.
OTcyTCTBME 3HaHUM TEOpeTHUeCcKoro Mareprana. HeBo3MOXXHOCTE OLIeHUTh
TIOJTHOTY 3HAHUWM BCJ/IE/ICTBHE OTKa3a oOyuarolrierocs ot oteeta. OTCyTCTBHE
TOXO MUHMMaJbHBIX yMeHui . HeBO3MO)XHOCTb OLIEHUTh HaJIMuMe yMeHUH BCie[CTBHe

OTKa3a o6yua}0u4erocsl OT OTBeTad. OTCYTCTBI/IE BJ/IaI€HUA MaTepHUaIOM.
HeB03MOXXHOCTB OLIEHWUTh HA/IMUK e HaBBIKOB BC/IeJCTBHE OTKd3d o6yqa}0Lueroc;1 oT
OTBeTa.

6. YueGHO-MeTOfMUeCKOe 1 HH(OPMaLOHHOE o0ecrieyeHHe JUCHUILTHHBI (MO/y/1s1)

OcHoBHasi TuTeparypa:
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rocobue [/ paiOTeXH. CTIeUa/IbHOCTeH BY30B]. - 3-e u3f,., epepa0. u gor. - M. : Hayka, 1989. - 543
c. : wi. - ISBN 5-02-014033-3 (B mep.) : 1.60., 155 3k3.

2. BaiinimreiiH JleB Ab0epToBHY. D/IEKTPOMAarHUTHBIE BOJIHBL - 2-e U3/., mepepab. u fgor. - M. : Paauo u
CBsA3b, 1988. - 440 c. : un. - ISBN 5-256-00064-0 (B rep.) : 2.90., 225 3k3.

3. BackakoB CesitocsiaB ViBaHOBHU. OCHOBBI 3/IEKTPOJMHAMUKH : [yueb. mocobue asisi paiioTexH.
crieManbHOCTel By30B]. - M. : CoBeTckoe paguo, 1973. - 248 c. : c uepT. - 0.54., 20 3K3.

4. Tonpmreiis JleB [JaBujoBUY. D1eKTPOMarHUTHBIE TIOMSI M BOJIHEL. - 2-e U3f., repepab. u for. - M. :



CoseTtckoe paguo, 1971. - 662 c. : un. - 2.25., 25 3K3.
5. CbopHUK 3ajiau 110 3ekTpoArHamuke / ['unbaeHbypr B.B., Musiiep M.A. - Mockga : ®U3Mat/ur,
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ConoBsesa ; niof peg. 3. JI. bypreiiHa. - M. : Mup, 1965. - 702 c. : uepT. - 2.95., 23 3K3.

2. bareirus Bnaaaumup BragumupoBuu. COOPHUK 3afiau TI0 37IeKTPOIMHAMUKe U CTIel[Ma/IbHOM Teopyu
OTHOCHTE/ILHOCTH : yueb. mocobue. - M3a. 4-e, nepepab. - CII6. ; M. ; KpacHogap : Jlans, 2010. - 480 c. :
ui. - (YuebHuku as1s By3oB. CrienipasnbHast iutepatypa). - ISBN 978-5-8114-0921-1 : 728.20., 40 3K3.

3. bareirux B. B. CO0pHUK 3a/1au 110 3/1eKTPOAUHAMUKE U CIel[habHON TeOPUHM OTHOCHUTETbHOCTH /
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4. Tepnerkuii SIko ITeTpoBuu. DneKTpoAUHAMUKA : [yueb. mocobue st pu3. crielanbHOCTeH YH-TOB].
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[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/lePXKaHUEM IVCIUTUIAHBI):

7. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomerieHus: A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMMa cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsasmMu PI'OC BO 10 HampaB/ieHUIO
noarotoBku/creruanbHocty 03.03.03 - Paguodu3uka.

ABTop(bI): 3aiiiieBa AHHa CepreeBHa, KaHAuAAT (HHU3UKO-MaTeMaTUUeCKUX HayK.
Penensent(bl): I"'aBpunenko Bnagumup I'eoprueBud, 10KTOp (PU3NKO-MaTeMaTHUeCKUX HayK.

3aBepaytoumii Kadeapoii: Kyapun Anekcanap Bragumuposuu, JOKTOp (HDHU3UKO-MaTeMaTHdeCKUX
HayK.

ITporpamMmMa oo6peHa Ha 3acefjlaHuUM MeToAnuecKoi komuccuu ot 06.11.25, mpotokon Ne 04/25.
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