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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-1.B/HA CnocobHOCTbL OPraHU30BbLIBaTh AeATENbHOCTL 06YHatoLWMXCS, HaNpPaBneHHY0
KOMNETEHL MK Ha 0CBOEHWE A0NOHUTENBLHON 06L1,e06pa30BaTENbHON NPOrpamMmsl
MK-1.B/HA. 2 YMeeT rotToBUTb NH(OPMALMOHHbIE MaTepuasibl 0 BO3MOXHOCTAX U
COZEP>XXaHnK OMNONHUTENBHON 06LLe06pa3oBaTe/lbHOM NPOrpamMmMbl B YaCTU CreLmabHbIX
06/1acTeld 3HaHWi N0 AAepHON (Pr3UKe
YHvBepcaibHble YK-1 Cnoco6eH 0oCyLecTBAATb MOUCK, KPUTUUECKWIA aHUU3 1 CUHTE3 MHGopMaLmK,
KOMMETEHLIMK NPUMEHSTb CUCTEMHBbIV NOAXO0/ N5 PeLleHNs NOCTaBNEHHbIX 3a4a4
YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHOPMaLWN.

2. Tpe6oBaHunss HI'TY K nnaHupyemMbIM pesysibTaTam 00y4YeHWsi, COOTHECEHHbIM C
NHAMKaToPaMu AOCTUXXEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKaTopbl AOCTVKEHUS] KOMMETEHLIWIA POPMbI OPraHM3aLM

PesynbTaTtbl 00y4eHNs 3aHATUN

IIK-1.B/HA. 2 YMmeeT roroBUTH HH(pOPMANIMOHHbIE MATEPHAIBI O
BO3MOKHOCTSIX H COJeP:KaHIH JOIOTHATEILHOM 001eo0pa3oBaTeabHOIl
IPOrpaMMBbl B YaCTH cHeNUAJTbHBIX 00/1acTell 3HAHMI 10 siiepHOi pusuke

YMETb NPOBOANTb OLEHKY ONTUYECKMX XapaKTEPUCTMK SIMH3 C aKCUa/IbHOM Jekuyuu; MpaKTUYeCKMe 3aHATUS;
CUMMETPWENA, OLLEHKY MaTPUYHBIX 3/IEMEHTOB OT/e/bHbIX KBaAPYMNO/bHbIX MH3 1 [ CamocTosATebHas paboTa

NX KOMOVHaLWIA, OLEHKY pacn/ibiBaHUs NMOTOKA BbICOKO MHTEHCUBHOCTU
Gnarogaps cunam NpocTPaHCTBEHHOTO 3apsifa, OLEHKY NpeaenbHOro Toka,
BbI3BaHHO0 3th(heKTOM 06pa3oBaHunst BUPTYasibHOTO KaToda, Hax0AnTb
napakcuasbHOe pasnoXeHue Nonei 1 NOTeHLMaNoB, a Takke POKYCHbIX
PacCTOSAHWUIA 3N1EKTPUYECKMX U MarHUTHBIX NIH3, Y4UTbIBaTb OCHOBHbIE
0COBEHHOCTY [BWKEHNS 3aPSHKEHHbIX YaCTML, B CTaLMOHAPHbIX OAHOPOAHOM 1
cNnabo HeOAHOPOAHOM 3M1EKTPUYECKOM M MarHUTHOM NOMSX, @ TAKKe ABUKEHMSA
MOTOKOB C KOHEYHbLIM SMUTTAHCOM

YK-1. 1 3paeT npHHOHIBI cGopa, 0TGOpa H 0000 meHusTt HHPOPMATHHA.

3HaTb OCHOBHbIe 3aKOHOMEPHOCTM [BUXKEHMA NOTOKA 3apsKEHHbIX YacTuL, B Jekuun; MpakTUyeckme 3aHATUS;
YCKOpUTENAX, O BO3HUKHOBEHU 3th(heKTa (POKYCUPOBKM HaCTULL B CamocTosTenbHas paboTa
aKCUa/IbHO-CUMMETPUYHBIX 3NEKTPUYECKNX U MarHUTHBIX NIMH3aX, 06 OCHOBHbIX
0COBEHHOCTAX ABMXXEHUA NMOTOKOB B NEPUOANYECKOM KaHase, OCHOBbI HaYa/IbHOro
(hOpMMPOBaHUSA NHTEHCMBHbLIX MOTOKOB 3apSXKEHHbIX YaCTUL, OCHOBHbIE YPaBHEHNS]
3NEKTPOMArHUTHOIO MONSA U YPaBHEHUS ABVDKEHWS YacTuL, Teopemy Jlnysunns v
MOHATME NOnepeyHoro )a3oBoro 06bemMa, OCHOBHbIE 3PEKTbI 06BEMHOrO0 3apaja,
ypaBHeHWe Xunna 1 nocTpoeHue ornbaroLLmMx nyyka B NepuoguYecKoM KaHane ans
MOTOKA HEeB3aVMOLENCTBYIOLLNX YaCTHLL.

3. CopepkaHue 1 CTPYKTypa ANCUUNTIUHDI

Tabnuua 3.1
N3 HuX B AKTVBHBIE NHankaTopbl
TeMmbl J'IEKL],VIVI Yacbl |popme npakT. oMb, uac AOCTMKEHMA YyebHas [eATeNIbHOCTb
noAr., vac. ' ' KOMMeTeHLn

CemecTp: 5

AVpaKTyeckas eanHMLa: Y paBHEHUS 3/1eKTPOMarHUTHOMO MO U ABMXEHUS YacTul,

1. O630p OCHOBHbIX TMMNOB
yCKopuTenen 3apsyKeHHbIX
yactu. MeTtog, BCTPeUHbIX
MYy4KOB.

2 0 0 YK-1.1  |/lekuma




2. HekoTopble TeopeMbl
Teopuu nons.
[OenvTa-pyHkumna upaka v
(hyHAaMeHTaNbHble
rapMOHMYECKME (PYHKLMN.

YK-1.1

Nekuwnsa

3. OCHOBHbIe ypaBHeHMSA
3/1eKTPOMarH1UTHOr o Moss.
CkansipHbIi 1 BEKTOPHbIN
MoTeHLMasbl, ypaBHeHe
lNyaccoHa.

YK-1.1

Nekuunsa

4. MogenvpoBaHue nNonei;
METO[, CETOK, KOHEUHbIX
3/IEMEHTOB; IPaHNYHbIX
3/1EMEHTOB.

YK-1.1

Nekuwnsa

5. TpMHLMN HaUMEHbLLEro
[EeNCTBUA N OCHOBHbIE
ypaBHEHWS OBUKEHUS.

YK-1.1

Nekumnsa

AvpakTnyeckas eanHmua: JMHaMmKa 0aMHOYHOM 3apsiKeHHOM YacTuLbl

6. DNeKTPOHHO-OMTHUYeCKas
aHanorus.

2

0

0

YK-1.1

Nekuwnsa

7. [BuXeHne B 04HOPOAHbIX
nonsx.

YK-1.1

Nekuunsa

8. [BnXeHne B
€naboHeoAHOPOAHOM
MarHUTHOM nosne. MoHATKe 06
aguabaTnyeckom UHBapUaHTe.
JloByuika byakepa.

YK-1.1

Nekuus

Jnpaktunyeckasa eanHunua: AKcuasibH

O0-CMMMETPUYHbIE NTNH3

9. Cnyuvaii
aKcuanbHO-CUMMETPUYHOTO
nons.

2

0

0

YK-1.1

Nekuus

10. dnekTpocTaTnyeckue
JINH3bI 1 3epKana.

MK-1.B/HA.
2

Nekuunsa

11. MarHuTHbIE NNH3bI.

MK-1.B/HA.
2

Nekuus

12. ABbepaumu nnH3 ¢
aKcuanbHOM CUMMETPHENA.

YK-1.1

Nekuwnsa

13. AKCManbHO-CMMMETpPUYHaA
JINH3a C CU/bHOM
(hoKycupoBKOI (IMH3a

byakepa).

YK-1.1

Nekuus

AvpakTnyeckas eanHmua: JIMH3bI ¢ NonepeYHbIM NoeEM

14. MpuHUMN CUNBHOM
(hOKYCMPOBKM 1
KBafIpyno/ibHbIE NINH3bI.

4

0

0

YK-1.1

Nekuwnsa

15. JIMH3bI € YMcnoMm nap
MosItoCcoB 60/IbLUE ABYX.

MK-1.B/HA.
2,YK-1.1

Nekuus

CemecTp: 6

Anpaktuyeckasa egmHuua: MHaMmKa nyykoB ¢ KOHEYHbIM 3MUTTAaHCOM

16. Teopema JSlnysunna u
nonepeYHblin Pa3oBbIii 06bEM
ny4ka. NMoHATME IMUTTaHCa
nyyKa 1 akcenTaHca KaHana.

YK-1.1

Nekumnsa




17. iBWKeHe B
MepuoamnYecKoM KaHase v
npob6aema yCTONYMBOCTH.

0 YK-1.1

Nekumnsa

18. ¥YpaBHeHua Xunna,
(hyHKLUMY PoKe 1
MOCTPOEHMe OrmbaroLwmx
MoTOKa.

0 YK-1.1

Nekuwnsa

19. CornacoBaHue aMUTTaHca
ny4yka n akcenrtaHca KaHasa.

3

0

0 YK-1.1

Nekuwnsa

AnpakTudeckas eauHnLA: AvHamMyMKa MHTEHCUBHbIX MYyYKOB

20. OCHOBHble 3dhheKTbI
06BEMHOr0 3apsiaa n
COOTHOLLIEHVE NoA06uS.

3

0

0 YK-1.1

Nekumnsa

21. PacLumpeHmne NoToKa rnog
AeiCcTBMEM CUN
NPOCTPaHCTBEHHOI O 3apaja.

0 YK-1.1

Nekumnsa

22. PacnpepgeneHune
noTeHUmana B NOTOKe U
npefenbHbIA TOK
("BMpPTYanbHbIA" KaToOA).

0 YK-1.1

Nekuwnsa

23. dopmMmmpoBaHve NOTOKOB
MarHWTHbIM MOJIEM; NOTOK
bpunnoaHa.

0 YK-1.1

Nekumnsa

AunpakTnyeckas eanHuua: HauvansHoe opmmnpo

BaHNE MHTEHCUBHbIX MNMyYy

KOB

24. HavanbHoe (opmunposaHue
3/1eKTPOHHbIX MOTOKOB
3/1EKTPOCTATUYECKMM MOSIEM.
Ontuka Nupca.

0 YK-1.1

Nekuwnsa

25. HavanbHoe (hopMupoBaHme
MOTOKOB MOHOB.

2

0

0 YK-1.1

Nekuus

AnpakTudeckas eauHnLa: AvHamyMKa MHTEHCUBHbIX MyYKOB

C KOHEYHbIM

IMUTTaHCOM

26. MOoTOK YacTuL, BbICOKOIA
WHTEHCWMBHOCTU B
NepuoLMYecKoM KaHasle.

0

0 YK-1.1

Nekuunsa

AnpakTnyeckas eguHuua: CeoncTea

PeasibHbIX NMOTOKOB 3apPAXXEHHbIX YacTuL,

27. CBOIACTBa peasibHbIX

NMOTOKOB N METOfbI UX 2 0 0 YK-1.1  |/lekuna
nccnefoBaHmA.
TeMbl NPaKTUYECKMX VISHXB | Axruupre | HAMKaTOPDI
o Hacb! |dopme npakT. | oo K ae | AOCTIXeHNA YyebHasa fesaTeNbHOCTb
3aHATUN noAr., vac. ' " | komneTeHuwuiA
CemecTtp: 5

AnaakTuueckas eanHULA: AnHamnKa OAMHOYHON 3apsiKeHHOW YacTuLbl

Pacyet TpaekTopuu 1
4. ToHaATve 06 HarnpasneHHOCTUN ABUKEHNS
MK-1.B/HA.
afnabaTnyecKom UHBapUaHTe. 3 4 3 2 yK.11 |32PPKEHHBIX YacTuL B
JloBywika bygkepa. ’ ' CNaboHeo4HOPOLHOM
MarH1UTHOM roJie.
PacueT TpaeKkTopumn 1
6. [1B>KeHne B OHOPOLAHbIX MK-1.B/HA. HAnpaBNeHHOCTI ABIDKEHIR
2 4 2 3apHKEHHbIX YacTuL, B
nonsx. 2,YK-1.1
0AHOPOHOM MarHUTHOM
nore.

AvpakTryeckas eanHmLa: AKCUaNbHO-CUMMETPUYHbIE JINH3bI




1. DneKTpocTaTnyeckme fINH3bI MK-1.B/HA.

W 3epKana. 3 0 3 5 PelLeHWe 3aaa4
2. MarHuTHbIe fINH3bI. 3 0 3 I‘IK-1.2|3/HA. PelLeHue 3aaa4
Z((S/Iﬂa)j'lqbaHMO-CVIMMeT WNYHOro 3 0 3 NK-1.B/HA. PelLeHWe 3aaa4
o P 2,YK-1.1 ah

AvpakTrnyeckas eanHmua: JIMH3bI ¢ NonepeYHbIM Nosem

3. MpuHLMN cnnbHOK MK-1.B/HA. PelleHue 3a4a4 Ha pacyeT

(POKYCUPOBKM 1 4 2 2 5 (POKYCVMPOBKM B
KBaZpynosibHbIE NMH3bI. KBaJpynosbHbIX NMH3axX

3.1 MNpaKTnyeckasa NoaroToBka

Tabnmuya 3.2
No TeMbl 3aHSTHiA ®opmbl OpraHusaLnm CopepaHue NpaKTUYecKoli NOAroTOBKM
3aHATUIA (Bnabl pabor)
1 MoHATHe 06 agmabaTveckom nHBapuaHTe. |[Ip BbINoHAET crefytoLime Bkl paboT:
Nosywika byakepa. pacyeT TPaeKTOpUM 1 HanpaBneHHOCTH

JBWKEHUS 3aPSXKEHHBIX YacTuL, B
cNaboHE0JHOPOAHOM MarHUTHOM Mofe.

2 [JBvKeHWe B OHOPOAHBIX MOASIX. Mp BbINonHseT crefytolyve Buabl paboT:
pacyeT TPaeKTOPUM 1 HanpaBneHHOCTH
OBVXEHMS 3apSKEHHbIX YacTuL, B
0lHOPOJHOM MarHUTHOM Nofe.

3 MpYHLMM CUbHOI (hOKYCUPOBKM U Mp BbINonHseT crefytolyve Buabl paboT:
KBaApYnosbHbIE /IMH3bI. peLLeHMe 3a4a4 Ha pacyeT OKYCUPOBKY B
KBaAPYMO/bHbIX JINH3aX

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHAnKaTopb! Yacbl Ha Yacbl Ha
Ne Buabl camocTosATeNNbHOW PaboThbl [OCTUXKEHNSA
< |BbINOSIHEHWE |KOHCY/TbTaunm
KOMIMETEHLMI
CemecTp: 5
1 |KOoHTposbHbIe paboThl Eﬁ'i'B/HA'Z’y 2 0

: PusnKa. ANeKTPUYECTBO M MarHeTusm. Kypc nekuumii ¢ npymepamm pelleHns 3agad : ydebHoe nocobue /
A. Y. Knm, H. M. KoHosanos, A. W. Nesur, M. H. KoHoBanos. — CaHKT-IeTepbypr : NlaHb, 2022. — 408 c.
— ISBN 978-5-8114-3472-5. — TeKCT : 3NeKTPOHHbIN // NlaHb : 3NeKTPOHHO-6MBAMOTEUHas cucTeMa. —
URL.: https://e.lanbook.com/book/206204 (gaTta o6paiieHms: 01.03.2023). — Pexxum gocTyna: A5 aBTopus.
nonb3oareneii. MutpoaHoBa, T. . BBeAeHVe B KBAHTOBYH) TEOPUIO N3NYHEHUS : y4eOHO-METOANYECKO.
noco6wue / T. I'. MutpocaHoBa. — ToMmck : TI'TTY, 2017. — 68 c. — TeKCT : 3NeKTPOHHbIV // JaHb :
3NEKTPOHHO-6MBMoTeUHas cucTeMa. — URL: https://e.lanbook.com/book/152687 (nata o6palleHus:
10.03.2023). — Pexxum goCTyna: Ans aBTOpM3. N0b30BaTeNei.

2 |I‘Io,u,r0TOBKa K 3aHATUAM YK-1.1 |4 |14

. DnekTpoaMHaMmKa. 3agaun K Kypcy NeKkumin : yaebHo-MeToguyeckoe nocobue / coctasutenu A. B.
MpesunHa [n ap.]. — HwxHuia Hosropog : HHIY mm. H. L. Nobayesckoro, 2019. — 33 ¢. — TeKcCT :
3NEKTPOHHbIN // NaHb : 3NeKTPOHHO-6MGNnoTeuHas cuctema. — URL.: https://e.lanbook.com/book/144624
(pata obpawieHns: 10.03.2023). — Pexkum focTyna: 4/15 aBTOpK3. No/b3oBaTenein. dusmka. NeKTpu4ecTso
1 MarHeTu3Mm. Kypc nekuuii ¢ npumepamu peLleHmns 3agad : yqye6Hoe nocobue / [. Y. Kum, H. T,
KoHosanos, 4. W. Nesur, . H. KoHoBanos. — CaHKT-IMeTepbypr : JlaHb, 2022. — 408 ¢. — ISBN
978-5-8114-3472-5. — TeKCT : 3NeKTPOHHbIi // JlaHb : 3NeKTPOHHO-616MoTeYHas cuctema. — URL:
https://e.lanbook.com/book/206204 (gata o6paiieHuns: 01.03.2023). — Pexkum focTyna: 419 aBTopu3.
nosnb3oBatenei. 3afaun no aNeKTpoaMHaMuKe : yuebHO-MeToAnYecKoe nocobue / coctasutenu B. b.
MunbaeHo6ypr [1 ap.]. — HwxkHuidi Hosropog : HHITY um. H. W. Nobayesckoro, 2018. — 53 ¢c. — TekcT :
3NEKTPOHHbIV // NaHb : 3NeKTPOHHO-6M6noTevHas cuctema. — URL: https://e.lanbook.com/book/144965
(pata obpauieHns: 10.03.2023). — Pexkum foCTyna: 415 aBTOPX3. N0Jb30BaTeNeN.




MK-1.B/HA.2)Y

K-1.1 15 17

3 |lMoproToBka K arrectayumm

: JneKkTpoaMHaMmKa. 3agaun K Kypcy Nekumin : yaebHo-MeToguyeckoe nocobme / coctasutenu A. B.
"pe3viHa [n gp.]. — HwxHuii Hosropog : HHI'Y um. H. W. lTobayesckoro, 2019. — 33 ¢. — TeKcT :
3NEKTPOHHbIN // NlaHb : 3NeKTPOHHO-6M6NMoTeuHas cuctema. — URL: https://e.lanbook.com/book/144624
(naTa obpauieHmns: 10.03.2023). — Pexxum gocTyna: Ans aBTopu3. Nonb3osatenein. dusnka. ANeKTprUyecTso
1 MarHeTu3Mm. Kypc nekuuii ¢ npumepamu peLleHmns 3agad : yqye6Hoe nocobue / [. Y. Kum, H. T,
KoHosasos, 4. . JlesuT, M. H. KoHosanos. — CaHkT-leTepbypr : JlaHb, 2022. — 408 c. — ISBN
978-5-8114-3472-5. — TeKCT : 3NeKTPOHHbI // JlaHb : aNeKTPOHHO-616MoTeYHas cuctema. — URL:
https://e.lanbook.com/book/206204 (paTta obpaiieHms: 01.03.2023). — Pexxum gocTyna: A5 aBTopu3.
nonb3osareneii. MutpoaHoBa, T. . BBeAeHVe B KBAHTOBYH) TEOPUIO N3NYHEHUS : y4eOHO-METOANYECKOe
noco6ue / T. I'. MutpocaHoBa. — ToMmck : TI'TTY, 2017. — 68 c. — TeKCT : 3NeKTPOHHbIV // JaHb :
3NEKTPOHHO-6MBMoTeUHas cucTeMa. — URL: https://e.lanbook.com/book/152687 (nata o6palleHus:
10.03.2023). — Pexxum goCTyna: An1s aBTOpM3. N0b30BaTeNei.

CemecTp: 6

MK-1.B/HA.2,Y

K-1.1 2 4

1 |KOHTpO/NbHbIe paboThbl

. dnekTpoavHammka. 3agaum K Kypcy nekuuim : yuebHo-MeToamMyeckoe nocobue / coctasmtenn A. B.
"pe3viHa [n gp.]. — HwxHuii Hosropog : HHI'Y um. H. W. Jlobayesckoro, 2019. — 33 ¢. — TeKcT :
3NEKTPOHHbIN // JaHb : 3NneKTPOHHO-6MbnoTevHas cuctema. — URL: https://e.lanbook.com/book/144624
(naTa obpauieHmns: 10.03.2023). — Pexxum gocTyna: Ans aBTopus. nosb3osatenein. Pusnka. NeKTpUUeCcTBo
1 MarHeTmam. Kypc nekumii ¢ npumepamm peLLieHns 3agad : yuebHoe nocobue / . Y. Kum, H. 1.
KoHosasios, . . JlesuT, M. H. KoHosanos. — CaHkT-leTepbypr : JlaHb, 2022. — 408 c. — ISBN
978-5-8114-3472-5. — TeKCT : 3NeKTPOHHbIV // JlaHb : 3N1eKTPOHHO-6MbMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/206204 (naTta obpaieHms: 01.03.2023). — PexxuM gocTyna: A5 aBTopus.
nonb3oBateneii. MutpodaHosa, T. . BBefieHVe B KBaHTOBYH TEOPUIO U3MTyUeHNS : y4eBHO-MEeTOAMYECKOE
noco6wue / T. I'. MutpocaHoBa. — ToMmck : TITTY, 2017. — 68 c. — TeKCT : 3NeKTPOHHbIV // JaHb :
3NeKTPOHHO-61bnoTeyHas cuctema. — URL: https://e.lanbook.com/book/152687 (nata obpatleHus:
10.03.2023). — Pexxum focTyna: Ans aBTOpK3. No/b3oBaTenei.

2 |Kypcosas pa6ota YK-1.1 |26 |16

: Pusnka. INeKTPUYECTBO M MarHeTusm. Kypc nekuumin ¢ npymepamu pelleHns 3agad : ydebHoe nocobue /
[A. 4. Knm, H. M. KoHosanos, A. W. Nlesur, M. H. KoHosanos. — CaHKT-IeTepbypr : JlaHb, 2022. — 408 c.
— ISBN 978-5-8114-3472-5. — TeKcT : aNeKTPOHHbIV // JlaHb : 3NeKTPOHHO-6M6NMOTEYHAs cucTema. —
URL.: https://e.lanbook.com/book/206204 (gaTta o6paweHmns: 01.03.2023). — Pexxum focTyna: A5 aBTopus.
nonb3oBateneii. MutpoaHoBa, T. . BBeieHVe B KBaHTOBYH TEOPUIO U3/TyUEHNS : y4eOHO-METOAMUECKOE
noco6ue / T. I'. MutpocaHoBa. — ToMmck : TITTY, 2017. — 68 c. — TeKCT : 3NeKTPOHHbIV // JaHb :
3NEeKTPOHHO-61bnoTeyHas cuctema. — URL: https://e.lanbook.com/book/152687 (nata obpatyeHus:
10.03.2023). — Pexxum focTyna: An1s aBTOpK3. Nob30BaTeNei.

3 |I'Io,qr0TOBKa K 3aHATUAM YK-1.1 |10 |O

. PusnKa. INeKTPUYECTBO M MarHeTusm. Kypc fiekuumin ¢ nprmepamu pelleHns 3agad : ydebHoe nocobue /
[A. 4. Knm, H. M. KoHosanos, A. W. Nlesur, M. H. KoHosanos. — CaHKT-IeTepbypr : JlaHb, 2022. — 408 c.
— ISBN 978-5-8114-3472-5. — TeKCT : 3aN1eKTPOHHbIV // NlaHb : 3NeKTPOHHO-6M6NMOTEYHas cnucTema. —
URL.: https://e.lanbook.com/book/206204 (gaTta o6paweHms: 01.03.2023). — Pexxum focTyna: As1s aBTopus.
nonb3oBateneii. MutpoaHosa, T. . BBefieHVe B KBAHTOBYH TEOPUIO U3NTyUEHNS : y4eBHO-METOAMYECKOE
noco6bwue / T. I'. MutpotaHoBa. — ToMmck : TITTY, 2017. — 68 c. — TeKCT : 3NeKTPOHHbIV // J1aHb :
3/1eKTPOHHO-6MbNMoTeuHasa cuctema. — URL: https://e.lanbook.com/book/152687 (nata obpalleHus:
10.03.2023). — Pexkum foCTyna: Ans aBTOpPK3. N0b30BaTeNeN.

4 |I'Io,qr0TOBKaKaTTeCTau,MM MK-1.B/HA.2 |1O |2




. Pu3nKa. INeKTPUYECTBO M MarHeTusm. Kypc fekuumin ¢ npymepamu pelleHns 3atad : yyebHoe nocobue /
. Y. Knm, H. M. KoHosanos, A. W. Nesur, M. H. KoHoanos. — CaHKT-INeTepbypr : JlaHb, 2022. — 408 c.
— ISBN 978-5-8114-3472-5. — TeKCT : 3N1eKTPOHHbIV // NlaHb : 3NeKTPOHHO-6M6NMOTEYHas cnucTema. —
URL.: https://e.lanbook.com/book/206204 (nata obpalueHms: 01.03.2023). — Pexxum foctyna: 41s aBTopus.
nosib3oBarenei. 3agayun no aneKTpoauHamuKe : yuebHo-MeToAmYecKoe nocobue / coctautenun B. b.
MmnbaeH6ypr [u ap.]. — HuxkHuii Hoeropog : HHIY um. H. W. To6ayesckoro, 2018. — 53 ¢. — TekcT :
3NEKTPOHHbIN // JlaHb : 3N1eKTpOHHO-6MbmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/144965
(pata obpawieHns: 10.03.2023). — Pexkum focTyna: Ans aBTopy3. Nonb3osaTenein. MutpodaHosa, T. I
BBe/ieHVe B KBAHTOBYIO TEOPUIO M3NyHeHUs : y4ebHO-MeToaMYeckoe nocobue / T. . MuTpogaHoBa. —
Tomck : TITY, 2017. — 68 ¢. — TeKCT : aneKTPOHHbIN // JlaHb : 3N1eKTPOHHO-6MBNMOTEYHAs cucTemMa. —
URL.: https://e.lanbook.com/book/152687 (naTta obpaweHuns: 10.03.2023). — Pexxum focTyna: 415 aBTopu3.
nonb3oBaTenei.

3.3 TexHonorus oby4yeHns

N5t opraHu3aLmm 1 KOHTPO/S CaMOCTOSTe/NIbHOW paboThbl 06YUaKOLLMXCS, a TAKKe NPOBeAeHNS
KOHCYNbTaLMiA MPUMEHSOTCS MHAOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHOOrMK (Tabn. 3.4).

Tabnuua 3.4
ﬂ,esilTe]'leOCTb |/|HCbOpMaLIII/IOHHO-KOMMyHMKaLLMOHHbIe TEXHONOT NN
MHhopmmpoBaHue e-mail; Moptan HI'TY
KoHcynbTMpoBaHue e-mail; Moptan HI'TY; CounanbHble ceTn
KoHTponb Moptan HI'TY; Cpeaa aneKTpoHHOro obyyeHuns HIFTY
;ﬁ“g;ﬂ*:ﬂ“om; y4eOHbIX Cpefa aneKTpoHHoro obyyeHus HI'TY; 96C

4. MpaBuna aTTecTauum 06y4YatoLLMXCsi N0 ANCLMUNINHE

[ns atTecTaymMm obyyaroLmxca no ANCUMNINHe UCnonb3yeTcs 6anbHO-PenTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTAaBAATb OLIEHKM MO TPaAULIMOHHON LiKane n 15-ypoBHeBoli ECTS.

KpaTkasi nHcopmaumsi o BPC npmseaeHa B Tabn. 4.1.

Tabnuua 4.1
OueHVBaeMble BUAbl AeSATe/IbHOCTY 06yYatoLLMXCS '%/Ialjl_:;l MakcumasnbHbIl 6asin

CemecTtp: 5

Koumponvsnuie pabomoi: 40 80
3auem: 10 20
CemecTp: 6

Konmponsnwvie pabomur: 30 60
Kypcosas paboma: 0 100
Drzamen: 20 40




B Tabnuue 4.2 npefcTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnuua 4.2
Koapl ®OpPMbI KOHTPONS
KOMMNETEH |/|H,U|VIKaTOpb| OOCTMXeHNA KOMI'IeTeHU'VIVI
LIWiA KoHTp. |3awwra 3auet |3ksameH
pa6. | KM/KP

MNK-1.B/ MK-1.B/HA 2. YMeeT roToBuUTb MH(OPMALMOHHbIE MaTeEpUasibl O
H A BO3MOXHOCTSIX V1 COLePXXaHUM LOMO/HUTENbHON 06Le06pa3oBaTebHOM + + + +
nporpaMMbl B 4acTu CneupanbHbIX 061acTeit 3HaHUIA NO A4epHOIN r3mnke

YK-1 |YK-11. 3HaeT npuHumMnbl cbopa, 0T6opa 1 0606LLeHNS HOPMALMN. + + + +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. UBanoB, A. B. /lunamuka 3apsokeHHBIX YaCTULl M MHTEHCHBHBIX ITyYKOB B CTALIMOHAPHBIX MOJISIX
: yuebHOe mocobue / A. B. IBanoB. — Hosocubupck : HI'TY, 2020. — 248 ¢. — ISBN
978-5-7782-4139-8. — TekcT : anekTpoHHBIN // JIaHb : 31eKTpOHHO-ONOIHOTEUHAs crCcTEMA. —
URL: https://e.lanbook.com/book/152154 (mnata oOpamienus: 27.12.2022). — Pexxum poctymna: ais
aBTOPU3. MOJB30BATEICH.

2. ®usuka. DnekTpuuecTBO U MarHeTusM. Kypc nekuuii ¢ mpuMepaMu perieHus 3aaad : yueOHoe
nocobue / JI. Y. Kum, H. I1. Konosanos, [I. U. Jlesur, [1. H. Konosanos. — Caukt-IleTepOypr :
Jlanp, 2022. — 408 c. — ISBN 978-5-8114-3472-5. — Tekcrt : 3neKTpoHHbIH // JIaHb :
3IEKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/206204 (naTta
obpamenus: 10.03.2023). — Pexum mocTyrma: aj1s aBTOPH3. TTOIb30BaTENEN.

[ononHuTenbHaa nanTepaTypa

1. Edpemona, H. A. /IBmkeHune 3apspkeHHBIX YaCTULL B 3JIEKTPUYECKOM U MATHATHOM TIOJISIX |
yuebnoe mocobue / H. A. Eppemona. — Tomck : TITY, 2020. — 83 ¢. — TekcT : 371€KTPOHHBII //
Jlans : anexTpoHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/246122 (mata
obpamenus: 27.12.2022). — Pexum goctymna: 1yisi aBTOPH3. TOJb30BATENEH.

2. ®usuka. DnexkTpuuecTBO M MarHeTu3M. Kypc nekuuii ¢ mpuMepaMu pelieHus 3aaad | yueOHoe
nocooue / /1. Y. Kum, H. I1. Konosanos, /I. U. Jlesur, I1. H. Konosanos. — Caunkrt-IletepOypr :
Jlans, 2022. — 408 ¢. — ISBN 978-5-8114-3472-5. — Tekcr : anexktpoHHbii // JIaHsb :
3eKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/206204 (naTta
obpamienus: 01.03.2023). — Pesxum goctyma: 1isi aBTOPH3. TOJb30BaTEEH.

NHTepHeT-pecypcsl

1. ®usuka 371eMeHTaPHBIX YACTHUI] M ATOMHOTO siApa : 0030pHbIi xkypHAT // O0be IUHEHHBIIN
WHCTUTYT siAepHBIX uccienosanmii : [caitt|. — URL: http://www1 jinr.ru/Pepan/Pepan_rus_arh.html
(mata obpamenus: 21.03.2023). — TekcT : 37E€KTPOHHBIH.

6. MeToan4yecKoe 1 NporpaMmmHoe obecrneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeTozMYeckoe 0becneyeHve
1. Mutpodanosa, T. I'. BBenenue B KBAHTOBYIO TEOPHUIO U3IYUYEHUS . y4eOHO-METOANIECKOE
nmocooue / T. I'. Mutpodanosa. — Tomck : TTTIY, 2017. — 68 ¢. — Tekcr : anekTponHsbiii // JIaHb
: 2JIeKTPOHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/152687 (mata
obpamenus: 10.03.2023). — Pexxum mocTyma: aj1s aBTOPH3. TTOTb30BaTENEN.




2. 3agauu 1o JIEKTPOAUHAMUKE . yueOHO-MeToau4eckoe mocobue / cocraButenu B. b.
IMunenenOypr [u ap.]. — Hwoxanit Hosropon : HHI'Y um. H. Y. Jlo6auesckoro, 2018. — 53 ¢. —
TexcT : anekTponHsiii // JIaus : 3nekTpoHHO-O0uONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/144965 (mara obpamenus: 10.03.2023). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

3. DnekTponuHaMuKa. 3amavn K Kypey JIEKIHi | y4eOHO-MeToanyecKoe mocodue / coctaBurean A.
B. I'pe3una [u ap.]. — Hwxuaunit Hosropox : HHI'Y um. H. U. Jlo6auesckoro, 2019. — 33 ¢c. —
Tekcrt : anexTponHsiii // Jlaus : 3nekTpoHHO-0MOMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/ 144624 (nata oopamienns: 10.03.2023). — Pexxum moctyma: st
aBTOPU3. MOJB30BATECH.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 IIporpamma aBTOMAaTH3AIIMN HAYyYHO-TeXHUYECKUX Bhrunciaenuit MathWorks MATLAB
2 Co3nmanue oTYETOB 115 JabopaTtopHbIX padoT. Microsoft Microsoft Office

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBeHM 06pa3oBaTelbHOro NpoLecca no AUCUMNANHE NPUMEHSIOTCS 3/IEMEHTI
ANCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOONWi, @ TaKXKe CUHXPOHHOMO 1 aCUHXPOHHOIO
B3aMMOZENCTBUA B 3N1EKTPOHHOIN MH(opMaLMOHHO-06pa3oBate/ibHOM cpegbl HITY.

7. MaTepuranbHO-TeXHMYECKOe 0becneyeHmne

Mpe3eHTaLMOHHOE 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME [ns npoBefeHNs NEKLMOHHBIX W
(MyNbTUMeMa-NPOEKTOP, 3KPaH, KOMMNbIOTEP |MPAKTUYECKUX 3aHSATUIA
18 ynpaBneHns)
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1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

OO6o0mieHHass cTpykTypa (OHAA OILEHOYHBIX CPEACTB MO JMCHMIIMHE DIEKTPOIWHAMUKA
3apsKEHHBIX 4acTHl] mpeacTtanBieHa B Tabnuie. COBOKYITHOCTb pe3yslbTaTOB OOY4EHHUS MO JUCIUILTUHE
COOTHECEHA C YPOBHSMH CHOPMUPOBAHHOCTH KOMIIETCHIIMH U COOTHECEHHBIMU C HUMHU WHIUKATOPAMHU.
NHauKaTopel JOCTHXKEHUSI KOMIIETEHIIUN W3MEPSAEMbI C MOMOIIBIO CPEJICTB TEKYIIEH U MPOMEKYTOUHON
aTTeCTallMy M0 AMCUMILINHE DJICKTPOIUHAMUKA 3apSXKEHHBIX YaCTHII.

Tao0muma

JTanpl OLIEHKH Pe3yJIbTATOB 00y4eHHs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHKEHHsI KOMIETeHIMIi

Meponpustus
TeKylLIero
®opmupyemble HNupuxartopsl Tenbr KOHTPOJIs
KOMIETeHIHH KOMIIeTeHI Ui (KOHTpOJIbLHAT IIpome:xxyTouHas
padora, arrecranus (3K3aMeH,
KYPCOBO¥i 3a4eT)
NMPOEKT,
PI'3(P),
pedepar u ap.)
IIK-1.B/HA 2. YMeer roToBHUTH Jemwxenune B oaHopoanbix |Konrponphas |3auer Bompocs 1,5,6,9,10,11,
CriocoOHOCTh UH(POPMALMOHHBIC moJisix. MarHuTHbIC JIMH3BL |padoTta 5 cem,|DK3aMeH,
OpraHu30BBIBaTh Martepuaisl O DIIEeKTPOCTATUUECKHE JIMH3HI | pa3IeIibl 2,3|Bompocsr.1,3,8,11,14,15,17,28
JIeATEIILHOCTh BO3MOYKHOCTSIX U U 3epKaja. Kypcosas
00yJaroImuxcs, coJiep>KaHuu paborTa,
HaIlpaBJICHHYIO Ha | JOTIOTHUTENBHOM pasnenst 2,3
OCBOCHHE o0meoOpa3oBaTeILHOM
JTOTIOTHATEITLHOU MPOrPaMMBI B 9aCTH
0011e00pa3oBaTENLHOM | CTISTIHATEHBIX
MPOrpPaMMBbl obnacTei 3HaHMIA 11O
SIIEPHON (PU3NKe
VK-1 CriocobeH | 1. 3HaeT MPUHITUTIBI ITousitue 06 |Konrponsrast |3ager Bompoch 2,3,4,7,8,12-
OCYILIECTBIIAITh TOHMCK, |cOOpa, oTOopa u aanabaTHIECKOM pabota 6 cem,|15, Dk3ameH, Bompochkl 2,4-
KPUTHYCCKHUN aHAIIN3 U |0000IICHHS WHBapHUaHTE. JloByika|pa3nenst 2,3(7,9,10,12,13,16,18-27
cuHTe3 uH(popMaIuy, | HHGOPMAIHH. bynkepa.  [Buxenue  B|Kypcoas
NPUMEHSTD OJHOPOIHBIX moJisiX. | paboTa,
CHCTEMHEIN MOJAXO0J JIBroKeHHE B|pazaenst 3,4,5
TUTST peneHust c1ab0HEOTHOPOTHOM
MOCTABJICHHBIX 33724 MarHuTHoM ToJie. [loHsTHE
00 annabaTHIecKoOM
WHBapHUaHTE. JloBymika
bynkepa. MopaenupoBanue
MOJICH; METOJI CETOK,
KOHEUYHBIX 3JIEMEHTOB;
IPaHUYHBIX SJIEMEHTOB.
Hekoropeie TEOPEMBI
teopun  nons.  [enbra-
GbyHKIUSA Hupaxka u
(¢ yHIaMeHTAJIbHBIC
rapMoHuveckre  (QyHKIHH.
O030p OCHOBHBIX THIIOB
YCKOpUTENEH 3apsiKeHHBIX
qacTHI. MeToa BCTPEUHBIX
ITy4YKOB. OcHOBHBIE
YpaBHEHHSI
JJIEKTPOMArHUTHOTO  TOJISL.
CxanspHbli UM BEKTOPHBIN
MMOTEHIINAIBI, ypaBHEHUE
ITyaccoHa. IMpunnun




HauMCHBIICTO HeﬁCTBHﬂ nu

OCHOBHbBIE ypaBHEHHUsI
JIBIKEHUSL. Crnyuait
aKCHaJIbHO-CUMMETPHYHOTO
TTOJIAL. DNEeKTPOHHO-

OIITUYCCKasA aHaJIorusd.

2. MeTtoauka oneHk# 3TanoB GopMUPOBAHUS KOMIIETEHUMH M0 JUCUMUILIUHE

Pesynbrartel oOyueHuss MO AUCLUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B MpOrpamMme
MHAMKATOpaMHU JOCTM)KEHHSI KOMIIETEHLUH IPOBEPSIOTCA INpPU IPOBENECHUU MEPOIPHUATHH TEKyIel
aTTecTaluuu (KOHTPOJIs) B MPOIlecce M3YUeHHsI TUCIUIUIMHBI, YKa3aHHBIX B Tabnue pasnaena 1.

B 6 cemectpe 00s3aTenbHBIM ATAloOM TEKYIIEH aTTeCTallud SBISIOTCS KOHTPOJIbHAs paboTa,
KypcoBast pabota. TpeOoBaHHMS K BBHINOJHEHHIO KOHTPOJBHOM paboThl, KypcoBOW paboThl, cOCTaB U
npaBujia OLEHKU C(HOPMYITUPOBAHBI B MACTIOPTE KOHTPOIBHOM pabOThI, KypCOBOW PaOOTHI.

B 5 cemecTtpe 00s3aTenbHBIM 3TAloM TEKYLIEH aTTecTalMy SBISETCS KOHTpOJbHas padora.
TpeOoBaHMs K BBIIOJHEHUIO KOHTPOJBHOM pabOTHI, COCTaB W TpaBWJIa OLEHKU CHOPMYIHPOBAHBI B
MacropTe KOHTPOIHHOU PaOOTHI.

[IpomexxyTouHasi arTecTas Mo JMCHUIJIMHE TIPOBOAUTCA B 5 cemecTpe - B (hopme 3adera, B 6
ceMecTtpe - B (opmMe dK3aMeHa, KOTOPHIH HANpaBJICH Ha OIEHKY C(HOPMHUPOBAHHOCTH PE3YIhTaTOB
0o0ydeHUsT TO TUCIHUIUIUHE (MOIYJI0), COOTHECEHHBIX C YCTAHOBIEHHBIMH B MPOTPAMME WHINKATOPAMU
noctwkenuss kommnereHuid [1K-1.B/HA, YK-1 u cooTHeceHHBIX ¢ HUMHU WHIUKATOPOB. (CM. TaOJIHUIlY
pasnena 1).

3auer mpoBOJUTCS B MUCBMEHHOHM (opMme, Mo OMiIeTaM U3 BOIPOCOB, MPHUBEIECHHBIX B MACIOPTE
3a4era, IO3BOJSIIOIIMX OLEHUTh pe3ynbTaThl OOydeHHs 1O JMCLUUIUIMHE, COOTHECEHHbIE ¢
YCTaHOBJICHHBIMU B IIPOrPaMM€E MHIUKATOPAMHU JOCTHKCHUS KOMIICTCHIIUN

DK3aMeH MPOBOAMUTCS B YCTHOW (hopme mo Owmiieram, coaep KalliM JIBa BOIPOCA, KaKIbIA W3
KOTOPBIX TpeOyeT pa3BEepPHYTOr0 OTBETA C MOSCHEHUSIMU U 00OCHOBAaHUEM HM3JIaraeMoro mMatepuana. bumer
dopmupyercss u3 npuseneHHoro B Ilacmopre sKk3aMeHa CHHCKa BOMPOCOB, MO3BOJISIONIUX OLEHHUTH
PE3YyIbTAThI 06yqu1/151 0 JUCHUIIIIMHC OCTAaBUTh HY’>KHOC, COOTHCCCHHBIC C YCTAHOBJICHHBIMHU B ITPOTrpaMMC
WHAMKATOPaMH JTOCTHXKEHUSI KOMIIETEHLINH.

OO0mue npaBuiia BHICTABIICHUS OLEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTalluy MO AUCIUIUIMHE
OTIpeNIeTAI0TCS OATUTbHO-PEHTHHTOBOM CUCTEMOM, IPUBEJCHHON B paboyeil mporpaMMe TUCITUTIITUHBI.

Ha ocHoBanuu kputepueB, MPUBEACHHBIX B I1. 3, OCYIIIECTBIISETCS OIEHKA YPOBHEM TOCTUTHYTHIX
pe3yabTaTOB 00YUYEHUS 10 JUCITUTIIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B MMPOTPAMME UHIUKATOPAMHU
noctmxenus komrereniuit [IK-1.B/HA, YK-1, 3akpenieHHbIX 32 JUCIUILTHHOMN.

3. OO0mas xapakTepucTHKA YPOBHeH pe3y/1bTATOB 00y4eHHsl, COOTHECEHHbIX C HHANKATOPAMH
MOCTHKEHUSI KOMIIeTeHIN I

IIponBuHyTHIi. TeopeTHueckoe conepkaHrue Kypca 0CBOCHO MOTHOCTHI0. CTYIEHT IEMOHCTPUPYET
cUCTeMaTHYecKoe M TIIyOOKOe MOHMMaHHE Y4eOHOTO MarepHana W CIHOCOOHOCTh K CaMOCTOSITEIbHOMY
MIOTIOJIHEHUIO M OOHOBJICHHIO 3HAaHMK B XOJ€ JanbpHeimeil yyeOHoOW paboThl W mpodeccHoHaTbHON
nesrenbHOCTH. ChopMHUpOBaHBI HEOOXOIUMBIC HABBIKM MPAKTHYECKON paboThl. Bece yueOHbIC 3amaHus,
IPeyCMOTPEHHBIE TPOrpaMMOil 0OydeHMs, BBINIOJIHEHBI KAa4eCTBEHHO, Oe3 3amedaHuil. Pe3ynbraTh
o0y4YeHHs TI0 JUCHHUIUTHHE (MOIYII0), COOTHECEHHBIE C YCTaHOBJICHHBIMHU B MPOTpaMME HHIUKATOPAMHU
JOCTHKEHUS] KOMIIETCHIIUH, OIICHEHBI YUCIIOM OaJlyIOB, BXOASIIMM B TUAMA30H MPOIBUHYTOI'O YPOBHS.



Ba3zosblIii. Teoperndeckoe conepikanue Kypca 0CBOEHO B 00beMe, HE0OX0TUMOM JIJIsl TaTbHEHIIei
yaeObl 1 ipoeccHoHanbHOM neaTenbHOCTH. HaBbiku npakTrueckoil padboThl chopMHpOBaHbI HA 0230BOM
ypoBHE. Bce mpeaycMoTpeHHbIe TporpaMMoi 00y4YeHHs yaeOHbIEe 3a/1aHusl BHITIOJTHEHBI ¢ HEOOIBIIUMU
norpemHocTsIMU. Pe3ynpTaTsl 00y4eHUs MO JUCHUILIUHE (MOIYJII0), COOTHECEHHbIE C YCTaHOBICHHBIMU
B IIpOrpaMMe HHANKATOPaMH JOCTUKCHU A KOMHGTGHHHﬁ, OLCHCHbI YU CIIOM GaJIJIOB B IIpcaciax 6330BOF0
YpPOBHSI.

IMoporoBelii. TeopeTndeckoe coJepKaHHE Kypca OCBOGHO B 00beMe, HEOOXOAMMOM IS
JanpHEHIeH yaeObl 1 MpodeCcCHOHATBHON NeATeIbHOCTH. HeKoTophie MpakTHYeCKre HaBBIKK PabOTHI C
chopmupoBaHbl ¢ TpobOeramu. YueOHbIE 3aqaHUs, MPEAYCMOTPEHHBIE NPOrpaMMOil 0OydeHwus,
BBITNOJIHSUIMCH C OIIMOKaMU, UCIIPaBICHHBIMU 101 PYKOBOJICTBOM IpenojaBaTelis. Pe3ynbraTsl o0yueHus
0 TUCUUTUTHHE (MOIYITIO ), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MPOTPaMMe HHIUKATOPAMHU JTOCTIKEHUS
KOMIIETEHIIU, OLICHEHbI YHCJIOM 0aJUIOB B IIpejieiax MOPOroBOro YpOBHS.

Hu:xe moporoBoro. Teopetnueckoe coaepkaHue Kypca ocBoeHO ¢parmeHTapHo. HeoOxomumeble
HaBBIKM MPAKTUYECKOH paboThl cHOpPMUPOBAHBI MHMHHUMAIbHO. bBONBIIMHCTBO Y4eOHBIX 3a/laHUi,
MPEyCMOTPEHHBIX TPOrpaMMoOl OOy4YeHHs, HE BBIIOJHEHBI. Pe3ynbTaThl OOydYeHUsS IO JUCITUILIAHE
(MOAyYNI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B MPOrpaMMe MHAUKATOPaMH JOCTHKEHHUSI KOMIIETEHIIUH,
OIICHEHBI YMCJIOM 0AJUIOB, BXOSIINX B AUAMA30H HUKE IOPOTOBOTO YPOBHSI.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpodusnuecknx yCTaHOBOK M YCKOpHUTEIEH

IHacnopr 3a4era

0 TUCIUIUIMHE «DJIEKTPOANHAMUKA 3apsHKEHHBIX YaCTHID), 5 CEMECTP

1. Meroauka oneHKH

3adeT mpOBOAMTCA B MUCBMEHHOM (opme, mo Ouseram. buner coctout u3 2 BOMPOCOB H
(bopMupyeTCs 1Mo CIeAyIoeMy PABIITY:
— TIepBBIA BOIPOC BHIOMpAETCs U3 IMana3oHa BOpocoB 1-7;
— BTOpPOM BOIIPOC U3 JHana3oHa BOIIpocoB §-15.
Takum 00pazom, MPOBEPSAIOTCS PE3yAbTATHl 00YUEHHS 1O TUCLIUILIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B IIPOTPaMMe MHAMKATOPAMH JTOCTIKEHHST KOMITETCHITHH.
Ha 3auere mpemonmaBaTens BIpaBe 3a[aBaTh CTYACHTY YTOYHSIONIME M JIOHNOJIHHUTENBHbIC
BOIIPOCHI U3 001Iero rnepedns (1. 4).

dopma Gunera s 3auera

HOBOCHUBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUYECKWUI VHUBEPCUTET
®akynpreT OTD

Buaer Ne
K 3aquy 10 JUCIHUIIIINHEC ((SHGKTPOIII/IHaMI/IKa 3ap}I)KeHHLIX qacTUuim»

1. BeiBog M aHanu3 ypaBHEHMM ABM)KEHHS 3apsDKEHHOM YacTHULBI BO BHEIIHEM IHojie (B
BEKTOPHOM BUJIE€ U B Pa3IMYHBIX CUCTEMAX KOOPAMHAT)
2. IIoBOpOTHBIE MAarHUTHI.

VYTBepxaaio: 3aB. kKapeapon nomxHocTs, DO
(moamnuce)

(nata)

2. Kpurepum oueHKH pe3ybTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHIMU OCBOCHUS
HHINKATOPOB J0CTHKEHUSI KOMIIETEeHIUI

OtBeT Ha OWJIeT 3a4YeTa 3aCUUTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIIH CTYJCHT IPOBOAUT
CPaBHUTENbHBIN KOMIUIEKCHBIN aHaJIN3 MaTepHala, BhISBISIET MPOOIEMbl, IPeAaraeT MEXaHU3Mbl
UX pEIIEHUs, MPEACTABISAET KOJUYECTBEHHBbIE XApAaKTEPUCTUKU OINPEAEICHHBIX IPOLIECCOB,
MPUBOJUT KOHKpETHbIE MpuMepbl. COBOKYMHOCTh PE3yJIbTaTOB OOYYEHHS IO AUCLUUIUIMHE U
COOTHECEHHBIX C HHUMH HHIUKATOPOB JOCTIKCHHS KOMIIETEHIMH HE COAEPXKUT IMPOOEIoB.
YcTaHOBIIEHHBIE B IpOrpaMMe KOMIIETEHIMU chopMmHupoBaHbl B MOIHOM oObeme. OleHka

1



cocraisieT om 18 0o 20 6annos.

OrtBer Ha OuIteT JuIs 3a4eTa 3aCYMTHIBACTCS HAa 0230BOM ypOBHE, €CITH CTYJCHT IIPH OTBETE
Ha BOIPOCH (hOPMYIUPYET OCHOBHBIC MOHATHUS, JACT XapPaKTEPUCTUKY IPOLIECCOB, SBICHHIA,
IPOBOANT aHAJIM3 MPUYHH, YCIOBHH, CIOCOOCH MPEICTaBUTh KOJMYECTBEHHbBIC 1 KAUeCTBEHHBIC
XapaKTepUCTHKH TpoueccoB. COBOKYIHOCTh pE3ylbTaTOB OOYYEHHS 10 AUCHUILUIUHE H
COOTHECEHHBIX C HUMH HWHAWKATOPOB TOCTIDKCHUS KOMIIETCHIUI CONEP)KUT HECYIIECCTBEHHBIC
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIIMK C(HOPMHUpPOBAHBI Ha 0a30BOM YpOBHE.
Ouenka cocrasisieT om 14 0o 17 bannos.

OrtBeT Ha OHJIET /114 3aUeTa 3aCUUTHIBACTCS HA IOPOTOBOM YPOBHE, €CIIY CTYACHT IPH OTBETE
Ha BOIPOCHI JIa€T ONpEJIe/IeHHe OCHOBHBIX IMOHATHH, MOXET TOKa3aTh MPUIUHHO-CIICICTBEHHBIC
cBs13U siBJeHUH. COBOKYITHOCTD PE3yJIbTaTOB 00YyUEHHs 110 TUCIMIUIMHE U COOTHECEHHBIX C HUMH
WHIMKATOPOB JOCTHXCHUSI KOMIIETCHIUI CONEPKUT MPOOETbl. Y CTaHOBJICHHBIE B MPOTpaMMe
KOMIIETEHIINH C()OPMHUPOBAHBI HAa TOPOroBoM ypoBHe. Ouenka coctasisieT om 10 0o 13 6annos.

OtBer Ha OwieT mId 3a4deTa CUUTACTCS HeYAOBJIETBOPHTEILHbIM (HIKE MOPOTOBOTO
YPOBHS1), €CJIM CTYACHT IPU OTBETE HA BOMNPOCHI HE JAeT OINpEeNICHUN OCHOBHBIX MOHSATHH, HE
CIOCOOCH TOKa3aTh NPHYMHHO-CIICACTBEHHBIC CBS3M sBICHHH. COBOKYHMHOCTH pE3YJIBTaTOB
0o0y4YeHHs TO JUCHUIUIMHE U COOTHECEHHBIX C HUMH MHIMKATOPOB JOCTHKEHHUS KOMIIETCHIMN
COIEP)KUT CYIIECTBEHHBIE MPOOENbl. YCTAaHOBJIEHHBIC B IpOrpaMMe KOMIICTCHIIMH HE
copmupoBanbl. OLieHKa coCTaBIsIeT merHee 10 6annos.

3. [Ixana oneHKH

3adeT cuMTaeTcs CAaHHBIM, €CIIM CyMMa OaJlIoB IO BCEM 3aJaHusiM Ouiera coctasiseT ot 10
1o 20 6amwtoB BrmrounTenbHO. Cymma MeHee 10 0ayuioB mpu3HAETCS HEYIOBICTBOPHUTEIBHBIM
Pe3yJIbTaTOM NPOMEKYTOUYHON aTTECTALUU IO TUCLUIUIMHE.

B oOmiell oumeHke Mo IUCHMIUIMHE Oalibl 3a 3a4€T YYUTHIBAIOTCSI B COOTBETCTBHM C
npaBUIaMy OaJUIbHO-PEUTUHTOBON CHCTEMBI, yCTaHOBIeHHBIMU B HI'TY.

4. BOl'lpOCI)I K 3a4€Ty IO TUCHUMILJIMHE «3HGKTp0HI/IHaMI/IKa 3apsAKCHHBIX YaCTUID>

[

BeiBox u aHanu3 ypaBHEHMH IBM)KEHMs 3apsDKEHHOM YacTHULBI BO BHEIIHEM Molse (B

BEKTOPHOM BHUJIE€ U B Pa3IMUHBIX CUCTEMAaX KOOPAMHAT).

JlarpankuaH 3apsKEHHON 4aCTULBI B DJIEKTPOMAarHMTHOM II0JIE.

JIBrKEeHME JIEKTPOHA B OJHOPOIHBIX DJIEKTPUYECKOM U MATHUTHOM IOJIAX.

ONEKTPOHHO-ONTHYECKAs] AaHAJIOTUSI.

OcHOBHBIE CBOMCTBA aKCHAIILHO-CUMMETPUYHOTO 3JIEKTPOCTATHYECKOTO TOJIS.

OcHOBHBIE CBOMCTBA aKCHAIIbHO-CUMMETPUYHOIO MArHUTHOTO TOJIS.

Teopema byiia u ee npuMeHeHHeE.

[TapakcuanbHble ypaBHEHUS ABUKEHUS

OcHOBHBIE CBOWCTBA aKCHAJIbHO-CUMMETPUYHBIX 3JIEKTPOCTATUYCCKUX JIMH3.

10. OcHOBHBIE CBOICTBA aKCUAJIbHO-CUMMETPUYHBIX MArHUTHBIX JIMH3.

11. OcHOBHBIE CBOMCTBA KBaAPYIOIbHBIX JIMH3.

12. KBaapynonbHbIi AYIUIET U €70 XapaKTEPUCTUKH.

13. JIBwkeHHe D3JIEKTpOHA B CJIa00 HEOJHOPOJHOM MArHMUTHOM moJjie. AauabaTudecKuit
VMHBapHaHT.

14. MarHuTHbI€ JIUH3bI C Q3UMYTAJIBHBIM TOJIEM.

15. [loBOpOTHBIE MarHUTHI.

oINS W



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apCcTBEHHBINH TEXHUYECKUN YHUBEPCUTET
Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIIEH

ITacniopT KOHTPOJILHOI padoOTHI

IO AUCHUIIIIMHE ((QHCKTpOI[I/IHaMI/IKa 3apsAKCHHBIX 9YaCTUIL», 5 CCMCCTP

1. MeToanka oneHKH

BrinonHenue KOHTPOIBHON paboThl sBIsieTcss POPMOI TeKyIIeH aTTecTalu (KOHTPOJIs)
10 AMCLUIUIMHE, IPETyCMOTPEHHOMN yUeOHbBIM IIJIaHOM.

KontponpHast paboTa HampaBiieHa Ha 3aKpeIUICHHE U TPOBEPKY YPOBHS BIaJCHUS
y4EOHBIM MaTepHajoM IO TEOPETHYECKHMM TeMaM M TeMaM NpPAKTUYECKHX 3aHATHH, a Takxke
(opMHpOBaHHE HABBIKOB CAMOCTOSATENBHOTO aHaJIM3a MPOLIECCOB M SBICHHUM, HM3ydaeMbIX B
pamkax aucuuIuinHbl. KoHTponbHas paboTa IPOBOAUTCS 1O TEMaM:

- OCHOBHBIE YpPaBHEHHUS IEKTPOMArHUTHOTO MOJI.
- DJNEKTpOCTaTUYECKHUE JINH3BI U 3epKaJa.

Homep wuHmuBHAyanbHOTO 3aJaHUsl OMpENENsIeTCs CIy4ailHbIM oOpa3om. M3meHeHue
BapHaHTa 3aJJaHUS BO3MOKHO TOJIBKO I10 COIIACOBAHMIO C MPENOIABATENEM.

KonuuecTBo 3aganuii 10CTaTOYHO Uil 0OeCTieueHus1, KaK0ro 00yJaroierocs 3ajanuemM
KOHTPOJILHOM pabOTHI.

Cmpykmypa KOHMpObHOU pabomul.

1. TuTynbHBIHA TUCT (CM. IPUIIOKEHUE)
2. OcHoBHas 4acTh (3aaHNE KOHTPOJILHON PabOThI).
3. 3axntoyeHue (BbIBOJIBI 1 PEKOMEH/IALINH ).

OcHOBHasl 4acTb — 3TO OTBETHI Ha 3a/laHUs KOHTPOJIbHON paboThl. OHU JOIKHBI OBITH
CaMOCTOSITENILHBIM, Pa3BEPHYTHIM U apTryMEHTUPOBAaHHBIM. [Ipr HEOOX0IMMOCTH OCHOBHAS YaCTh
MOKET OBITh pa3ouTa Ha Oosiee Menkre BOMpockl. OHa MOXKET COJIEPIKATh 00s3aTEIbHBIC CCHUTKH
Ha U3YYEHHYIO TUTEPATYPY.

3aKiIroueHre: M3JI0KEeHHE OOIEero BbIBOJA MO M3YYEHHOW MpoliieMe U IMpeasiaraeéMbIX
PEKOMEHALINM.

Pexomenayercst n3naraTh MBICIH 110 CYLIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaenuro:

O6beM KOHTPOIBHOM paboTHI 10 4 CTpaHUI MalIMHOMIKUCHOTO TekcTa popmarta A4. Ilpudr
Times New Roman, 12. Hymepamus cTpaHMIl CKBO3HAas, B HID)KHEH YacTH JIUCTa MO LEHTPY
apabckumu 1udpamu. KontponsHas paboTta mopkHA OBITH OTPENAKTHPOBAHA, HE COICPIKAThH
opdorpaduyeckux, CHHTAKCUYECKHX U CTHJIEBBIX OIINOOK.

KonrponbHast pabora mpenoctaBisieTcss ISl MPOBEPKH B AJIEKTPOHHOM BHJE B CPOK,
YCTaHOBJIEHHBIN MpenogaBaTeneM. [Ipu monoXuTeTbHOM pe3yibTaTe OLEHUBAHUS KOHTPOJIBHOM
paboThI CTYZCHT €€ pacreyaTbIBaeT, epeaaeT Ha Kadeapy U 3aIIUIIaeT 10 CECCUU B HA3HAYCHHOE
npenogaBareneM BpeMsa. [lo pesynbrataM 3alMTBl CTYIEHTY BBICTABIISETCS OLEHKA B
COOTBETCTBUH C KPUTEPHUSIMHU, IPUBEACHHBIMHU B T1. 2 HacTosero lacmopra.

KoHTposbHast pabota BKIIOUaET 5 3aAaHuil. BeIMoMHAETCS MUCHMEHHO.

. Kpurepuu oueHKH pe3yJibTATOB 00y4eHHs, COOTHECEHHbIX C YPOBHSIMM OCBOEHMS
HHINKATOPOB JI0CTHKEHUSI KOMIIETEeHIUIi

OOure mpaBuia BBHICTABICHHUS OLEHOK TEKYLIEH aTTeCTalluy OMpPENesoTcss OaibHO-



PEUTHUHIOBOM CUCTEMOMN, YCTAHOBJICHHOU JIOKaabHbIM akToM HI'TY.

KonrponpHast paGoTa BbIIOJIHEHA Ha MNPOJABHHYTOM YPOBHE, €CIU CTPYKTYpa,
comepxanue M odopmieHre paboThl COOTBETCTBYeT TpeOoBaHMsIM. Bce WacTu KOHTPOJIBHOU
paboThI COraIacoBaHbl, TEKCT JJOTHYHO BBICTPOEH M SIBIISICTCSI aBTOPCKUM. [IpUCYTCTBYIOT CCBUIKH
Ha HOPMaTHUBHbBIE TOKYMEHTHI M aKTYalIbHYIO JUTEepaTypy. PaboTa npeacrasieHa ass IpOBEPKHU B
YCTAHOBJICHHBIE CPOKH. AHAIIN3 KaXX/I0T0 U3 Pa3esIoB KOHTPOJIBbHOM pabOThl CBHIETENBCTBYET O
TOM, YTO COBOKYIIHOCTH PE€3YJIbTaTOB €€ BBHIMOJIHEHHUS] U COOTHECEHHBIX C HUMHU HHJIHUKATOPOB
JOCTIKEHUS] KOMIETEHIIMM He COIEpPKHUT MpOoOeNoB. 3aKperyieHHbIE 32 KOHTPOJIBbHOW paboToin
KOMITETEHIINH C(hOPMHUPOBAHBI HA MPOJABUHYTOM ypoBHE. OlieHKa cocTaBisieT om 68 0o 80 6annos.

KonrtponbHast paboTa BbIIoJIHEHa HA 6a30BOM YPOBHE, €CIIHM CTPYKTYypa, COJEpKaHUE U
obopmiieHre pPabOThI COOTBETCTBYET TpeOOBaHUSAM, HO pabOTa COMAEPKHUT CIUHUYHBIC HE
NPUHIUINHAATIBHBIE OIMIMOKH, MCIpaBICHHbIE IOCIE 3aMeyaHuil npenojaBarens. Bce wactu
KOHTPOJIBHOM paboOThl COTJIacOBaHbl, TEKCT JIOTUYHO BBICTPOCH U SBIAETCS aBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC TOKYMEHTHI M aKTyallbHYIO jJuTeparypy. Pabora
IpeJCcTaBieHa JJisi MPOBEPKHM B YCTAHOBJIGHHbIE CPOKHU. AHAIN3 KaXJIOTO W3 pas3iesioB
KOHTPOJILHOM pabOThl CBUIETEIBCTBYET O TOM, UTO COBOKYITHOCTh PE3yJIbTaTOB €€ BBIMOJTHEHUS
¥ COOTHECEHHBIX C HUMH MHIUKATOPOB JOCTHKEHUSI KOMIIETEHLUH COAECPKUT HECYIIECTBEHHbIE
npoOenbl. 3aKperyIeHHbIe 32 KOHTPOJbHONH paboToi KoMIeTeHIH chopMupoBaHbl Ha 0a30BOM
ypoBHe. OlleHKa COCTaBIsIET om 53 0o 67 bannos.

KontponbHast paboTa BBIINOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYypa, COAepKaHUE
u odopmieHne pabOThl COOTBETCTBYET TpeOOBaHUAM, HO padoTa COIEPKHUT OLIUOKH,
HEOJHOKPATHO MCIIPaBIIsieMbIe ITOCIIE 3aMeUaHmil penoaasaresis. YacTu KOHTPOJIBHOM paboThI B
LIEJIOM CcOTjiacoBaHbl. [IpHCYTCTBYIOT CCBHUIKM Ha HOPMAaTUBHBIE JOKYMEHTHl M aKTyaJbHYIO
auteparypy. PaboTa npencraBiieHa Uit MPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXKIOTO U3
pa3zenoB KOHTPOJBHOW pabOThl CBHIETENBCTBYET O TOM, YTO COBOKYIHOCThH PE3YyJbTaTOB €€
BBITIOJIHEHUSI M COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHSI KOMIETCHLHUH COAEPIKUT
npoOenbl. 3aKpETUICHHBIC 32 KOHTPOJIBHOW pab0TO KOMIETEHITUN C(POPMUPOBAHBI HA TIOPOTOBOM
ypoBHe. Ouenka coctasisier om 40 0o 52 6annos.

KonTposnbHas pabota cuuTaeTcsi He BBINOJHEHHOM, €CIM CTPYKTYpa, COJIEp)KaHHuE U
oopmieHne pabOTBl HE COOTBETCTBYET TpeOOBAaHUSAM, paboTa CONEPXKUT CYIICCTBEHHBIC
OLIMOKHU, HE UCIIPABIIEHHBIEC MOCIIE 3aMeYaHuil mpernoaasarens. YacTu KOHTPOIbHON paboThl He
coryiacoBanbl. OTCYTCTBYIOT CCBIJIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTyalbHYIO JIUTEPATYPY.
Pabora He mpencTaBieHa sl IPOBEPKU B YCTAHOBJICHHbBIE CPOKU. AHAIIN3 KaXJI0TO U3 Pa3/IesioB
KOHTPOJILHOM pabOThl CBUAETEILCTBYET O TOM, YTO COBOKYITHOCTb PE3YJIbTaTOB €€ BBHITOTHEHUS
U COOTHECEHHBIX C HUMHU HHAUKATOPOB TOCTUKEHHSI KOMIIETEHLUUN HE COAECPKHUT MHOMKECTBO
CYIIECTBEHHBIX MpPOOENOB. 3akKperyieHHbIE 3a KOHTPOJBHOW paboToOl KOMIIETCHIMH He
chopmupoBanbsl. OrneHka cocraisietr om () 0o 39 bannos.

2. IIIxkaJja ouneHKH

KonrponbsHast paboTta kak (opma Tekyuied arrectanui (KOHTPOJIA) MO JUCIMIUIHHE
CUUTAETCs YCIEIIHO BBIIOJHEHHOM, €CIM CyMMa IOJIYYEHHBIX OaIOB IO BCEM €€ 3aJaHusIM
cocrasisier oT 40 10 80 GayuIoB BKIIIOYUTEHHO.

B o06mieit omeHke mo AWCHUIUIMHE Oauibl 3a BBIMIOJHEHHWE KOHTPOJIBHOM paboThI
YYUTBIBAIOTCSI B COOTBETCTBUHM C TMpaBHJIAaMH OaJJIbHO-PEHTHHIOBOM CHUCTEMBI M TaOIHLECH
COOTBETCTBUS OAJIJIOB, TPAIUITMOHHON OlleHKH U OykBeHHOU oreHKH ECTS, ycTaHOBIEHHBIMU B
HI'TY.

3. Ilpumep BapuaHTa KOHTPOJbHOH PadoThI

1. Hycts B mmockoctn 2z =0 nexur pguck pamgmyca R, TOTEHIMAT KOTOPOTO



U =U, =const, noreuman ocranbHOM wactu 5ToM miockoctu U =(. Haiitu

NOTEHLUAN BJIOJIb OCH JTUCKA.
Onpenenutb MakCUMalbHOE BpeMs JKU3HM IIydKa DJJIEKTPOHOB B TOPOUAAIBHOM
cosieHouzAe paanycoMm R = 1 m, co3naromiem nose Ha ocu Bo = 10 kI'c. Panuyc BakyymHOH
TpyObI 70 = 1 cM. DHeprus snexktpoHoB W = 100 k3B. Ckosbko 000pOTOB yCICIOT CeNaTh
YJaCTUILILI?

Haiitu wmatpuiyy npeoOpa3oBaHHMs TOHKOH HMMMEPCHOHHOM JIMH3BI, €CJIH W3BECTHHI

doxycHsle paccrosHust f, u f, .

Yepes karymky ¢ unciaoMm BUTkoB N = 10 mpomyckaercst Tok [ = 50 A. Ilpubnux€nno
KaTylIKa MPeICTaBIIseT co00i TOHKHI BUTOK ¢ paauycoM ro = 10 cMm. Haiitu dokycHoe
paccTostHuE JI MIPOJIETAIOIIUX CKBO3b HEE DJICKTPOHOB C KHHETHYECKOM 3Heprueit W= 50
K3B.

PaccuntaTh TpamgMeHT MO UACATbHOW MArHUTHOW KBaJPYNOJbHOW JIMH3BI, €CIU
M3BECTHO, YTO PACCTOSHUE MEKIY ABYMS MPOTHBONOJOKHBIMU IOJNIOCAMH PaBHO 2d .
Tok B 00OMOTKax /, 4nciio 0OMOTOK M.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpodusnuecknx yCTaHOBOK M YCKOpHUTEIEH

IHacoopr 3x3amena

0 TUCIUIUIMHE «DJIEKTPOAMHAMUKA 3apsHKEHHBIX YaCTHID), 6 CEMECTp

1. Meroanka oueHKH

DK3aMeH TPOBOAWTCS B yCTHOW ¢opme, mo Owreram. bumer cocrout u3 2 BONPOCOB U
dbopMupyeTCst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBIN BOMPOC BBIOMPAETCS M3 TUara3oHa Bompocos 1-13;
— BTOpPOM BOMPOC U3 AHAIa3oHa BOIPocoB 14-28;
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl OOYUEHHUS TI0 AUCHHUILUINHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMU B IPOrpaMMe MHJIUKATOPAMHU JOCTUKEHHSI KOMITIETEHIUH.
Ha skx3amene npenoaaBarciib BIIPABC 3a/laBaTb CTYACHTY YTOUYHAIOIINWC U JOIOJHUTCIILHBIC
BOTMPOCHI U3 00111eT0 TIepeyHs (1. 4).

dDopma sK3aMeHAIMOHHOTO OurieTa

HOBOCHUBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUYECKWUI VHUBEPCUTET
®akynpreT OTD

Buaer Ne
K BKSaMeHy 10 JUCILUIIJIINHEC ((3JI€KTpOZ[I/IHaMI/IKa SapH)KGHHbIX HqaCTUID

1. BbiBox M aHanu3 ypaBHEHMH ABW)KEHHS 3apsDKEHHOM 4acTHULBI BO BHEIHEM IoJie (B
BEKTOPHOM BUJI€ U B Pa3IMUYHBIX CUCTEMAaxX KOOPJHMHAT).
2. OcHOBHBbIE CBOWCTBA KBAIPYIOJIBHBIX JIUH3.

VYTBepxaaio: 3aB. kKapeapon nomxHocTs, DO
(moamnuce)

(nata)

2. Kpurepum oueHKH pe3ybTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHIMU OCBOCHUS
HHINKATOPOB J0CTHKEHUSI KOMIIETEeHIUI

OTBeT Ha SK3aMCHAIMOHHBIA OWJIET 3aCUMTHIBACTCS HA MPOABHMHYTOM YPOBHE, €CIU
CTYIEHT TMPOBOJUT CPaBHUTEIbHBIH KOMIUIEKCHBIM aHaan3 MaTepuania, BbISBISET MPOOJIEMBI,
npeajaraeT MEXaHM3Mbl UX PEIICHUs, NPEICTaBISET KOJUYECTBEHHBIE XapPAKTEPUCTUKU
OTpeIeNICHHBIX MPOLECCOB, MPUBOAUT KOHKpETHble MpuMepbl. COBOKYMHOCTh pPE3YJIbTATOB
00y4YeHHs MO TUCITUTUINHE U COOTHECEHHBIX ¢ HUMH MHIUKATOPOB JOCTHKECHUS KOMIIETCHIINIA HEe
COJICP’KUT MpOOEeoB. YCTaHOBJIEHHBIE B MPOrpaMMe KOMIETEHIMH C(HOpMUPOBAHBI B MOJTHOM
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obweme. OreHka coctaBisieT om 34 0o 40 bannos.

OTBeT Ha PK3aMEHAIIMOHHBINA OWJIET 3aCUMTHIBACTCS HA H230BOM YPOBHE, €CJIM CTYACHT MPH
OTBETE€ Ha BOMPOCHl (HOPMYIUPYET OCHOBHBIE MOHATHUS, JAET XapaKTEPHCTUKY IPOLECCOB,
SBJICHUH, MPOBOJUT aHAJINU3 MPHUYUH, YCJIOBUHM, CIIOCOOEH MpPEACTaBUTh KOJIUYECTBEHHBIE U
KaueCTBCHHBIE XapaKTEPUCTUKHU TporieccoB. COBOKYMHOCTh pPE3yJabTaTOB OOYdYEHHUS TIO
JUCIUIUIMHE U COOTHECEHHBIX C HUMHU HHIMKATOPOB JOCTHMIKEHHSI KOMIIETEHLHH COAECPKUT
HECYILIECTBEHHbIE MPOOEINbl. YCTAaHOBJICHHBIE B MPOrpaMMe KOMIIETEHUMH CHOPMHUPOBAHBI Ha
6a30BoM ypoBHe. O1ieHKa coctaBisieT om 27 0o 33 bannos.

OTBeT Ha PK3aMEHAIIMOHHBIN OUJIET) 3aCYMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYICHT
IpU OTBETE Ha BOMPOCHI JAET OMpEIesieHHEe OCHOBHBIX MOHSATHI, MOXKET MOKa3aTh MPUYUHHO-
CJIEZICTBEHHbIE CBS3HM sBieHUI. COBOKYMHOCTh pE3yJIbTaTOB OOYyYEHHUS MO JIUCIUIUIMHE H
COOTHECEHHBIX C HUMH HHAUKATOPOB JOCTHKEHHSI KOMIIETEHIUH COJEPKHUT MPOOEIIbL.
YcTaHOBIIEHHBIE B IIPOrpaMMe KOMIETEHIIMH COPMHUPOBAHBI Ha MOPOroBOM ypoBHE. OIleHKa
coctasisieT om 20 0o 26 b6annos.

OTBeT Ha OK3aMCHAIMOHHBIA OWJIET CUMTAeTCs HEYAOBJETBOPUTENbHBIM (HIDKE
MIOPOTOBOT'0 YPOBHSI), €CIIM CTYJAEHT MpPHU OTBETE Ha BOIMPOCHI HE JIAET ONpEIETIeHUN OCHOBHBIX
HOHHTI/II>'I, HE CHOCOGGH IIOoKa3aTb IMIPHUYHUHHO-CICACTBCHHBLIC CBA3HU SIBJICHUU. COBOKyHHOCTB
pe3ynbTaToB OOyuYeHHUsl MO AUCUUIUIMHE U COOTHECEHHBIX C HUMH HHJUKATOPOB JOCTHKEHHS
KOMHCTGHL{I/II\/JI COACPKUT CYIICCTBCHHBIC Hp06eHLI. YcTaHOBICHHLIE B nporpamMme KOMIICTCHIIUA
He chopmupoBanbl. O1ieHKa cocTaBIsAeT meHee 2() 6annos.

3. IIxajia OueHKH
DK3aMeH CUUTAeTCs CAAHHBIM, €CJIM CyMMa OalljIoB 0 BCEM 3aJaHUsIM OuJieTa COCTaBIIsAeT OT
20 o 40 6amnoB BrmrountensHo. CymMmma Menee 20 0aioB MpU3HAETCS HEYAOBIETBOPUTEIbHBIM

Pe3yNbTaToOM NMPOMEKYTOYHON aTTECTALUU MO TUCIUIIINHE.

B o01eit onieHKe 1o JUCHMITIIMHE 3K3aMEHALMOHHBIE OAJlIbl YIYUTHIBAIOTCS B COOTBETCTBUU
C MpaBWJIaMH OAJIIbHO-PEHTHHIOBOI cucTeMbl, ycTaHoBieHHbIMU B HI'TY.

4. BOl'lpOCBI K OK3aMCHY 0 JUCHUIIJINHE «9.HGKTpO,Z[I/IHaMI/IKa 3apSAKCHHBIX YaCTULD>

[

BeiBox u aHanu3 ypaBHEHMM IBM)KEHMs 3apsDKEHHOM YacTHULBI BO BHEIIHEM Molse (B
BEKTOPHOM BHUJIE€ U B Pa3IMYHBIX CUCTEMAaX KOOPAHMHAT).

IToTok yacTHl HU3KOW MHTEHCUBHOCTH B IIEPUOJUYECKOM KaHAJIE.

OCHOBHBIE CBOWCTBA aKCHAJIbHO-CUMMETPHYHBIX 3JIEKTPOCTATUYECKUX JIMH3.
[Tonepeunslii (ha30BbIN 00BEM MyUKa U IPOOIEMa COrJIacOBAHMS IyUKa YaCTHUI] C KAHAJIOM.
JIBM>KEHHE DJIEKTPOHA B OJHOPOJHBIX 3JIEKTPUYECKOM U MATHUTHOM ITOJISAX.

[IpenenbHbll TOK JIIMHHOTO LWJIMHIPUYECKOTO IIyUKa.

ONEKTPOHHO-ONTUYECKAs] aHAJIOTHUSL.

Pacnpenenenue noTeHMaNa U NpeieabHbIN TOK B OECKOHEYHO IIUPOKOM ITyUKe.
OCHOBHBIE CBOWCTBA aKCHAJIbHO-CUMMETPHYHOIO MAarHUTHOTO MOJIA.

PacruibiBaHre KpyTioro HHTEHCUBHOTO IyYKa MO/ ACHCTBUEM CHIT 00BEMHOTO 3aps/a.
OcCHOBHBIE CBOWCTBA aKCHAJILHO-CUMMETPUYHOTO 3JIEKTPOCTATHYECKOTO TOJIS.
VYpaBuenune Xuiia, reopema ®noke, pynkunn Droke.

Teopema byiiia u ee npuMeHeHME.

OcHoBHbIe 3P PeKTh 00BEMHOTO 3apsiia.

OCHOBHBIE CBOWCTBA aKCHAJIbHO-CUMMETPUYHBIX MATHUTHBIX JINH3.

[Tymxu [Iupca ¢ IIIOCKUM KaTOIOM.

OCHOBHBIE CBOMCTBA KBaJAPYIMOJIbHBIX JTUH3.

IToTox bpumitosHa, €ro OCHOBHBIE CBOMCTBA.

KBanpynosibHbIi AYIUIET U €70 XapaKTePUCTUKH.

ek ke ek ek ek ek ek \OD Q0 ] N N AW
LA BRLRDNDE=Oo T
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20.
21.
22,
23.
24.
25.

[Inockuii uon. 3aKoH “Tpex BTOPBIX .

MatpruyHO€e OnMCcaHue MapaKCUAIBHOTO ABMKECHUS B KBAIPYIIOJIBHOM KaHaJe.

Teopema JInyBuiuId U €€ IPUMEHEHHUE B DJIEKTPOHHOU OITHKE.

JIBy>KeHHE ONMHOYHOHN YaCTHLBI B IEPUOANIECKOM KaHAaJIE.

[Tymxu [Tupca co chepuyeckum KaToaoMm.

JIBrokeHre SJeKTpoHa B €1a00 HEOJHOPOJHOM MArHMUTHOM moJjie. AaumadaTHdecKuit

WHBAPUAHT.

26.
27.
28.

OddexruHbIii smutTanc. [Tapamerpuzanms Teucca.
MarHuTHEBIE TUH3EI C A3UMYTAJIbHBIM ITOJICM.
OCHOBHBIE CBOWCTBA AKCHUAJIIBHO-CUMMETPUYHOI'O TOTOKAa B YCTPOMCTBAX C YACTHYHO

9KpaHUPOBAHHBIM OT MAaroHuTHOTO ITOJISI KaTOLOM.

Crmcok AOIOJIHUTECIIBHBIX BOIIPOCOB:

1.

10.

11

15.
16.

17.
18.

19.

20.

21.
22.

Chopmynupyiite Teopembr Octporpaackoro-I'aycca u Crokca. Kakoe BrnusHue OHU
OKa3bIBAIOT Ha (OPMUPOBAHUE ITYUKOB 3aPSKEHHBIX YacTHIL?

UTto Takoe moTEeHITHAT JIeKTpocTaTudecKoro mojs? [louemy oH MokeT OBITh OTpeIeIieH,
KaKOMY YpaBHEHHIO OH ITOJUYUHSETCS B IPUCYTCTBUHU 3apsAI0B?

CdhopmynupyiiTe mprHIMIT HAUMEHBINETO AeicTBUsA. Kakue ypaBHEHUS CIEAYIOT U3 3TOTO
npuHIuna?
3anummuTe ypaBHEHHUE IBIKCHUS U JIarpaHyKuaH 4acTHUIIbI B DJIGKTPOMAarHUTHOM TIOJIE.

W3 kaknx BUJ0B ,Z[BPI}I(GHPII;'I COCTaBJIICTCA ABHIKCHHEC Sapﬂ)KeHHOﬁ YaCcTHUIBI B TIOCTOAHHBIX
U OJHOPOAHBIX 3JICKTPUYCCKOM U MArHUTHOM MOJIIX?

Uro Takoe apeiidoBoe nmwkenue? Kakue BUIb qperihoB CymIeCTBYIOT?

UYro Ttakoe kpurepuil aamabaruyHocTH? KakoBo BbIpakeHHE UId aquadaTHYECKOTrO
MHBApUaHTA [IPU ABMKEHUH B MarHUTHOM MoJie?

Kak ycrpoena u xak pabortaer noBymika bynkepa? [louemy B Heil 4aCTHIIBI OTPaXKaIOTCS
Hazan? Kakol Kkputepuil BbIX0/1a YaCTULIbI U3 JIOBYIIKH?

Yro Takoe napakCuaJbHOE pa3I0KEHNE NOTEHLUAIOB U NOJIei?

B kakux cucremax npumeHnMma reopeMa byma? Kakue BennuuHbl OHa CBA3BIBACT?

. Kak nomy4arorcst napakcuanbHble ypaBHEHUS IBUKEHUS?
12.
13.
14.

[Touemy 3neKTpoCcTaTHUECKUE JIMH3BI BCeraa (poxkycupyror?
KakoB MexaHn3M (OKYCHPOBKH B aKCHATbHO-CUMMETPHUYHOW MAarHUTHOM JTUH3E?

[Tokaxute, 9YTO M MAarHUTHBIA, M SJICKTPOCTATHUYECKUN KBAIPYMoOIu (HOKYCHPYIOT II0
OJIHOMY HampaBJIEHUIO U 1e(POKYCUPYIOT HO-IPYroMy.

[Touemy kBagpymonbHEIN nyrieT Goxycupyet? Korma ato He Tak?

Uto Takoe MmarpuuHoe onucaHue aBrkeHuaA? Korma oHo npumenumo? B dyem ero
IIPEUMYIIECTBO?

O uem rnacut Teopema JInysusisa?

Uro Takoe smurTaHc? YeM oH oTimuaeTcs oT akcenranca? OTkyaa y mydka Oepercs
smuttanc? [Ipuunnbl ero pocta? MOXET JIM OH YMEHbIIATHCS?

[TosicHuTE paznuyns MEXIy SMATTAHCOM M HOPMAaJIH30BaHHBIM, CPESIHEKBAAPATUIHBIM U
3¢ (HEeKTHBHBIM IMUTTAHCAMHU.

Uro Takoe ypaBHeHue Xwmna? O yem riacutr teopema Prnoke? KakoB kpurepuii
YCTOMYMBOCTH JIBMKECHHS B IEPUOINYECKOM KaHae?

Uro Takoe B-pyHkiusn?

UeM oTnmyaeTcs MIOCKUM MO OT IJIOCKOro KoHAeHcartopa? CpaBHUTE paclpeiesieHre
HOHCP’I U IOTCHIIKMAJIOB B HUX, OGT;SICHI/ITG OTJINYMNA.
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23. ChopmynupyiiTe 3aKOH TpeX BTOPBIX. Kak OH CBsI3aH ¢ MOHATHEM IepBeaHca?
24. Yto Takoe BUPTyalnbHbIN Katoa? KakoBel €ro OCHOBHBIE CBOICTBA?

25. 3a4yeM AJ1 TPaHCIOPTUPOBKH NHTEHCUBHOTO ITyYKa HY’KHO COIIPOBOXAAIOIIEE MAarHUTHOE
nose? [Ipu kakoM yCIoBUM peatu3yeTcst pexuM bpuiitosna?

26. Yto takoe nymka [Tupca? Yem ona ornnuaercs ot aunona? Yro takoe yroa [Mupca?
27. 3aueM HyxHa chepudeckas mymika [Tupca?

28.B uéMm oTiMuMe pealbHBIX SJIEKTPOHHBIX mymek oT mymek [lupca? Yrto memaer
YBEJIMUYNBATH NIEPBEAHC?



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apCcTBEHHBINH TEXHUYECKUN YHUBEPCUTET
Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIIEH

ITacniopT KOHTPOJILHOI padoOTHI

IO AUCHUIIIIMHE ((QHCKTpOI[I/IHaMI/IKa 3apsAKCHHBIX 9YaCTUIL», 6 CCMCCTP

1. MeToanka oneHKH

BrinonHenue KOHTPOIBHON paboThl sBIsieTcss POPMOI TeKyIIeH aTTecTalu (KOHTPOJIs)
10 AMCLUIUIMHE, IPETyCMOTPEHHOMN yUeOHbBIM IIJIaHOM.

KontponpHast paboTa HampaBiieHa Ha 3aKpeIUICHHE U TPOBEPKY YPOBHS BIaJCHUS
y4EOHBIM MaTepHajoM IO TEOPETHYECKHMM TeMaM M TeMaM NpPAKTUYECKHX 3aHATHH, a Takxke
(opMHpOBaHHE HABBIKOB CAMOCTOSITEILHOI'O aHAJIM3a MPOIECCOB U SIBICHHM, OMUCHIBAEMbBIX B
Kypce «DNEeKTpOIMHAMMKA 3apSKEHHBIX YaCTHL».

KontponbsHast pabora mpoBoautcst nmo Teme «PacrpeneneHue moTeHuuana B MOTOKE H
npeaenbHbIN TOK ("BUPTyaIbHBIN" KaTOM)».

Homep MHIuBUAYanbHOTO 3aJaHUs ONPEAENSIeTCs MO MOPSAKOBOMY HOMEpPY (paMHINH
CTYZCHTa B CIIUCKE TPpYIIbL. MI3MeHeHne BapuaHTa 3ajaHus BO3MOYXKHO TOJIBKO MO COIIACOBAHUIO
C MpenoaBaTesIeM.

KonndecTBo 3a1anuil 10CTaTOYHO Ul 00ecnedeHus], KaXXI0ro 00ydarouierocs 3alaHueM
KOHTPOJILHOM pabOTHI.

Cmpykmypa KOHMpObHOU pabomul.

1. TUuTynbHBIHA TUCT (CM. IPUIIOKEHUE)
2. OcHoBHas 4acTh (3aaHUe KOHTPOJBHON PabOThI).
3. 3axnroyeHue (BbIBOJIBI 1 PEKOMEH/IALINH ).

OcHOBHasl 4aCThb — 3TO OTBET HA 3a/JaHUA KOHTPOJbHOW paboThl. OH JOIKEH ObITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM U apryMEHTUPOBaHHBIM. [Ip1 HE06X0IMMOCTH OCHOBHAS YacTh
MOJKET ObITh pa30uTa Ha 0oJiee MEJIKKE BOIIPOCHI.

3aKiioYeHne: M3J0KEHHE OOIIEero BBIBOJA MO M3YYEHHOW MpoOiieMe M IpenaraeMbIX
PEKOMEHIAIIN.

PexomenayeTcst u3narath MBICIH IO CYIIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmnenuro:

O0BeM KOHTPOIBHOM pabOTHI 10 5 CTpaHUIl MAITMHONUCHOTO TekcTa hopmata A4. Hlpudr
Times New Roman, 12. Hymepamusi crpanuil CKBO3Hasi, B HIDKHEH YacTH JIMCTa IO IEHTPY
apabckumu 1Mdpamu. KontponbHas paGora 1omkHa OBITH OTPEAAKTHPOBaHA, HE COIEPIKATH
opdorpadudeckux, CHHTAKCHYECKIX U CTUIJIEBBIX OITHOOK.

KontponbHast pabora mpenocTaBisieTcss Ijsl MPOBEPKH B AJIEKTPOHHOM BHJE B CPOK,
YCTAaHOBJICHHBIH TpernogaBareiaeM. [Ipy MOJ0KHUTEIBHOM pe3ylbTaTe OLEHUBAHUS KOHTPOJIbHOM
paboThI CTYAEHT €€ pacreyarbIBacT, epeJaeT Ha KadeaApy U 3allUIIAET JO CECCUU B HA3HAUCHHOE
npenojaBareaeM BpeMs. [lo pesynbraTaMm 3aIiuThl CTYIEHTY BBICTABISIETCS OICHKA B
COOTBETCTBUM C KPUTEPHUSIMHU, IIPUBEACHHBIMHU B 11. 2 HacTosero lacnopra.

KonTtponpHas pabota BKIto4aeT 5 3aaHuii. BelmonHseTcs NTUCbMEHHO.

1. Kpurepuu oueHKH pe3ybTATOB 00y4YeHHs, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB J0CTH:KEHUSI KOMIIeTeHIM i

OOuye mpaBuia BBICTABICHHUS OLEHOK TEKYLIEH aTTecTallud ONpPENeIsoTCs OaIbHO-
PEUTHUHIOBOM CUCTEMOM, YCTAHOBJICHHOU JIOKaabHbIM akToM HI'TY.



KonrponbHast paGora BbIIOJIHEHA Ha MPOJABHHYTOM YpPOBHE, €CIU CTPYKTYpa,
comepxanue M odopmieHre paboThl COOTBETCTBYeT TpeOoBaHMsM. Bce WacTu KOHTPOJBHOU
paboThI COraIacoBaHbl, TEKCT JJOTMYHO BBICTPOEH M SBIISICTCSI aBTOPCKUM. [IpUCYTCTBYIOT CCBUIKH
Ha HOpPMaTHUBHbBIE IOKYMEHTHI M aKTYyalbHYIO JUTEepaTypy. PaboTa npeacrasieHa ais IpOBEPKHU B
YCTAHOBJICHHBIE CPOKH. AHAIIN3 KaXXI0TO U3 Pa3IesIoB KOHTPOJIBbHOM paboThl CBHIETENBCTBYET O
TOM, YTO COBOKYIIHOCTH PE€3YJIbTaTOB €€ BBIMOJIHEHHS] U COOTHECEHHBIX C HUMH HHJIUKATOPOB
JOCTMKEHUS] KOMIETEHIMI He COIEpPKHUT MpOoOesoB. 3aKperyieHHbIE 32 KOHTPOJIBbHOW paboToin
KOMITETeHIINH C(hOPMHUPOBAHBI HA MPOABUHYTOM ypoBHE. O1ieHKa cocTaBisieT om 51 0o 60 6annos.

KonrtponbHast paboTa BbIIoJIHEHa HA 6a30BOM YPOBHE, €CIIHM CTPYKTYypa, COJEpKaHUE U
obopmiieHre pPabOThI COOTBETCTBYET TpeOOBaHUSAM, HO pabOTa COMAEPKHUT CIUHUYHBIC HE
NPUHIUIHATIBHBIE OIMIMOKM, MCIpaBICHHbIE MOCIE 3aMeyaHuil npenojaBarens. Bce dwactu
KOHTPOJIBHOM paboOThl COTJIacOBaHbl, TEKCT JIOTUYHO BBICTPOCH U SBIAETCS AaBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC TOKYMEHTHI M aKTyallbHYIO jJuTeparypy. Pabora
IpeJCcTaBieHa /s MPOBEPKHM B YCTAHOBJIEHHbIE CPOKHU. AHAIN3 KaXJIOTO W3 pas3ieiioB
KOHTPOJILHOM PabOThl CBUIETEILCTBYET O TOM, UTO COBOKYITHOCTh PE3yJbTaTOB €€ BBIMOJTHEHUS
¥ COOTHECEHHBIX C HUMH MHIUKATOPOB JIOCTHKEHUSI KOMIIETEHUUH COACPKUT HECYIIECTBEHHbIE
npoOenbl. 3aKperyIeHHbIe 32 KOHTPOJIbHONH paboToi KoMIeTeHInH chopMupoBaHbl Ha 0a30BOM
ypoBHe. OrneHka coctaBisieT om 41 0o 50 bannos.

KonTtponbHast paboTa BBIIOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYypa, COAepKaHUE
u odopmieHne pabOThl COOTBETCTBYET TpeOOBaHUAM, HO padoTa COIEPKHUT OLIUOKH,
HEOJHOKPATHO HMCIIPaBIIsieMbIE ITOCIIE 3aMeUaHmil penoaasaresis. YacTu KOHTPOJIBHOM paboThI B
LIEJIOM CcOTjlacoBaHbl. IIpHCYTCTBYIOT CCBHUIKM Ha HOPMAaTUBHBIE JOKYMEHTHl U aKTyaJbHYIO
auteparypy. PaboTa npencraBiieHa Uit MPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXKIOTO U3
pa3zenoB KOHTPOJBHOW pabOThl CBHIETENBCTBYET O TOM, YTO COBOKYIHOCTH PE3YyJbTaTOB €€
BBITIOJIHEHUSI M COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHSI KOMIETCHLUH COAEPIKUT
npo0enbl. 3aKpETUICHHBIC 32 KOHTPOJIBHOW pab0TO KOMIETEHITUN C(POPMUPOBAHBI HA TIOPOTOBOM
ypoBHe. Ouenka coctasisieT om 30 0o 40 6annos.

KonTposibHas paboTta cuuTaercs He BBINOJHEHHOW, €CIM CTPYKTYypa, COJEp’KaHUE U
oopmieHne pabOTBI HE COOTBETCTBYET TPeOOBAaHUSAM, paboTa COJNEPKUT CYIIECCTBEHHBIC
OLIMOKHU, HE UCIIPABJIEHHBIEC MOCIIE 3aMeYaHuil mpernoaasarens. YacTu KOHTPOIbHON paboThl He
coryiacoBanbl. OTCYTCTBYIOT CCBIJIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTyallbHYIO JIUTEPATYPY.
Pabora He mpencTaBieHa sl IPOBEPKU B YCTAHOBJICHHbBIE CPOKU. AHAIIN3 KaXJI0TO U3 Pa3/IesioB
KOHTPOJILHOM pabOThl CBUAETEIBLCTBYET O TOM, YTO COBOKYITHOCTb PE3YJIbTaTOB €€ BBHIOJHEHUS
U COOTHECEHHBIX C HUMHU HHAUKATOPOB TOCTUKEHHSI KOMIIETEHLUUH HE COAECPKHUT MHOMKECTBO
CYIIECTBEHHBIX MpPOOENOB. 3akKperyieHHbIE 3a KOHTPOJBHOW paboTON KOMIIETCHIHMH He
chopmupoBanbsl. OrneHka cocraisiet om () 0o 29 bannos.

2. IIxajga oneHKH

KonrponbsHast pabota kak (opma Tekyuied arrectanuil (KOHTPOJIA) MO JUCIHMIUIHHE
CUUTAETCs YCIEIIHO BBINOJHEHHOM, €CIM CyMMa IOJYYEHHBIX OalIOB 1O BCEM €€ 3aJaHusIM
cocrasisier oT 30 10 60 GayuIoB BKITIOYUTEHHO.

B o06mieit omeHke mo AWCHUIUIMHE Oauibl 3a BBIMIOJHEHHWE KOHTPOJIBHOM paboThI
YYUTBIBAIOTCSI B COOTBETCTBUHM C IpaBHJIaMH OaJJIbHO-PEHTHHIOBOM CHUCTEMBI M TaOIMLEH
COOTBETCTBUS OAJIJIOB, TPAIUITMOHHON OlleHKH U OykBeHHOU oreHKku ECTS, ycTaHOBIEHHBIMU B
HI'TY.

3. IlpuMepHbIil NepeyeHb 3aJaHUI KOHTPOJbLHOMH padoThI
1. Ilycth mydok mMmeeT Ha (a30BOM TNIOCKOCTH TayCCOBO pachpeiesieHue ¢ mapaMeTpaMu o,

B, vy, u & Jloka3aTh, YTO HOPMHPOBOYHBIH MHOXHTEIb paBeH A = 2— Haiitn
e



pacnpeneseHue miIoTHOCTH p(x). HaiiTn, xakast 4acTh Iy4ka IPOXOJIUT Yepe3 LIEIEBYIO

nuadparmy mmpuHOR 2+/€P .
Ha paccrosmmu z, oT kpoccoepa mydka c smurrancom €70  pacronoxena

¢dokycupyromas aun3a. Haiitu Takoe e€ (hoKkycHOE paccTosiHUE, YTOOBI OTHOAaroIas myyka
cpasy mocJie JIMH3bI OblIa MapamienbHa ocH z. B kpoccoBepe mydok MMeeT pasmep 2Xx,

Ha ()a30BOM ITIOCKOCTH OH 00pa3yeT AJUIUTIC.
[Tokasate, 4TO ciex MaTpPHUIIbI Tepexoaa Ha oauH nepuon M (Z lz+ S 0) HE 3aBUCHUT OT Z.

BriBectn mpubnmxkeHHy0 (GOpMyiny Ui MPEAeTbHOTO TOKA PESITHBHCTCKOTO My4yKa B
KpYIJIO BakyyMHOM Kamepe. 3BeCTHBI paauycChl IMy4yka U Kamepbl, TOTEHIIUAT KaMEPHI.
CuutaTh, YTO paCIUIBIBAHWE IyYKa TMOJTHOCTHIO IOJABJICHO OOJBIIUM IPOJIOJIEHBIM
MarHUTHBIM TIOJIeM. YKa3zaHUe: BBIBECTH 3Ty (OPMYILY OTHOCHUTEIBHO Yo —
PENATUBUCTCKOTO (PaKTOpa, COOTBETCTBYIOILEIO MOTEHLMaANy Kamepbl. Cumras, d4TO
MOoTeHIMaN (M, COOTBETCTBEHHO, PEIATUBUCTCKUNA (AaKTOp) B Ty4YKE BO3pacTaecT IO
panuycy KBaJpaTUYHO, BBIPA3UTE TOK ITydKa Yepe3 Y Ha OCH U HAUJAUTE MAaKCUMYM 3TOU
GyHKIIAH.

Haiitu Bpems mposi€ra SMUTUPOBAHHOTO JIEKTPOHA B IIJIOCKOM JUOJE OT KaTO1a 10 aHO/a.
Paccrostane mexny katogoM W aHoaoM d, pa3HOCTh moTeHmuanoB U,. HawanbHoit
TEIUIOBOM CKOPOCTHIO MpeHeOpeub. CpaBHUTH CO CIy4YaeM IIOCKOTO KOHJIEHCATopa.



®denepanbHOE TOCYAapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE yUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKH YHUBEPCUTETY

Kadenpa snexrpodusznuecknx yCTaHOBOK M YCKOpUTEIEH

IHacnopt
KYPCOBOii padoThI

10 JUCHUIIJIIMHE <<3JI€KTPOIII/IH3.MI/IK3. 3apPsAKCHHBIX YaCTULL», 6 CCMCCTP

1. MeToauKka OLleHKH.

Beimonnenue kypcoBoit pabotsl (manee — KP) sBusercs oO0s3aTeNbHBIM - BHIOM
CaMOCTOSITENIbHOM pabOThI CTyI€HTA MO JUCIUILIUHE, IPEAYCMOTPEHHBIM YUEOHBIM IIAHOM.

OcHoBHOW unenbto BbimosnHeHust KPP sBngercss ¢dopmupoBaHue KOMIIETEHLUUH U
COOTHECEHHBIX C HUMHU HHJIUKATOPOB MO JUCIUILINHE «DIEKTPOIUHAMUKA 3aPSKEHHBIX YaCTHI)
MOCPEACTBOM 3aKpEIICHUS, YIIIyOJNeH!sI U 000OIIeHUs] 3HAHWN, TMONYyYEHHBIX CTYJICHTAMH 3a
BpeMsl TEOPETHUECKOro OOY4YeHMs] M TPOXOXKACHUSA MPAKTUK, a TaKkKe BBIPAOOTKAa HABBIKOB
CaMOCTOSITEJIbHOTO MPUMEHEHUS! 3HAHUW U HABBIKOB ISl TBOPUYECKOTO PEIICHUS KOHKPETHBIX
3aga4. BelmonmHeHue KypcoBoil pabOThl JOJKHO CIOCOOCTBOBATH MOATOTOBKE MX K PEIICHUIO
0oJiee CI0KHOM 3a/1a4M - BBIMOTHEHHUIO BBITYCKHOW KBATU(DUKAIIMOHHOMN pabOTHI.

3ajmayamM  BBINIOJIHEHUS KypCOBOW paOOTBhl  SBJISETCS  OBJAJECHUE CTYICHTAMH
panMoHansHBIMU MpUEMaMHU cOOpa, 00padOTKH, cHCTeMaTUu3alud WH(popMaluu o mporeccax u
SBIICHUSX, U3YYa€MbIX B paMKax JAUCUUIUIMHBI, IPUMEHEHUS] KOMIBIOTEPHBIX TEXHOJIOTHI B 3TOM
o0macT.

Tematuka KP cootBeTcTBYeT mpodmiito (HampaBiI€HHOCTH) MOJATOTOBKH, (hOPMUPYIOTCS
MpernoaaBaTeNi MU B Ha4alle CEMECTpa U YTBEprKIaeTcs 3aBeayronum kadenpoii. Konmudectso tem
KP nocrarouno st obecniedeHus1, KaK0ro 00y4Jaromerocs.

Boinonnenue crynentamu KP HaumHaercss ¢ 03HaKOMIIEHUSI C MPUMEPHON TEMATHUKOU.
3akperienue Tem KP 3a cryaeHTaMu mpou3BOAUTCS pacTIOPSKEHUEM 3aBEAYIOMIETO Kadeapoid.

KypcoBas paboTa BBIIIOJIHAETCS UHAUBUIYAIBHO.

Cmpyxkmypa Kypcogotl pabomul:

1. TuTynbHBIHA TUCT (CM. IPUIIOKEHUE)
Beenenue (akTyaqbHOCTb, 11€7h, 3aa4H ).
TeopeTnueckas 4acThb.
[IpakTnueckast 4acThb.
3akioueHue (BbIBOIbI U PEKOMEHAINN ).
Crnucok nurepaTypbl 1 HCTOYHHKOB.

Bo BBenenuu hopMynupyroTcs KpaTko 000CHOBBIBAETCSI aKTYaJIbHOCTb, II€]Ib U 3a/1a4H,
JTaeTCsl KpaTKasi XapaKTepUCTUKA CTENEHH U3YYeHHOCTH BOIIPOCA.

B Teopernueckoil yacTH OMUCHIBAIOTCS M OOOCHOBBIBAIOTCS OCHOBHBIE (DM3NYECKHUE U
MaTeMaTU4YeCKUe MOJAXO0bl, KOTOpble OyIyT HCIOIb30BAaThCS MPU PEIIEHUH IOCTaBICHHON
3a/1a4H.

B npakTtuueckoit yacti HanboJiee MOJHO U BCECTOPOHHE pellaeTcs NoCcTaBlIeHHas 3a/1a4a.

3aKioYeHHne: M3JI0KEHHE OOIIEero BHIBOJA MO M3YYEHHOW MpoOiieMe M IpenaraeMbIX
PEKOMEHIaIN .

Crucox mutepatypel odopmiisieTcss B COOTBETCTBHH C OuOIMOrpaduuecKuMu
TpeOOBaHUSAMH B a71()aBUTHOM TIOPSJIKE U BKITFOYAeT OT 2 10 10 HCTOYHMKOB (KHUT, CTaTeH pa3HbIX
ABTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOPbIE OBUIM W3YYEHBI MPHU BBHIMOJTHCHUU
paboTHI.

OV AW



PexoMeHayt0TCsI CIIEYIOIIE 3TAITbl BHITOTHEHHS U 3aLIUTHI KYpCOBOM pabOTHI:

- TIyOOKO€ 03HAKOMJICHHE C 3aJJaHHOM TeMOM, U3YUCHHUE JOTIOTHUTEIILHON JTUTEPATYPHI;

- TOJTHOE BBIMOJIHEHHE HEOOXOUMBIX TEOPETUYECKHX BBIKIAI0K;

- MPaKTUYECKOE UCCIIeI0OBaHHE 3aIaHHON TEMbI, KaK MPaBUJIO, IPU MOMOILH POTrpaMMBbI
MathCAD wi iporpaMmebl, HalTMCAHHOM CaMOCTOSATENIHHO B KaKOH-THO0 cpefie
MIPOrpaMMHPOBAHKS;

- ¢opMupoBaHEe UTOTOB pabOTHL;

- oopmieHre KypcoBOi paObOTHI U €€ 3aluTa.

Tpebosanus k oghopmnenuro:

O6wvem KP no 20 crpanun mammuonucHoro tekcra popmata A4. Lpudr Times New
Roman, 12. Hymepanus cTtpaHul] CKBO3Has, B HW)KHEW YacTH JIUCTa MO IEHTPY apabCKuMu
mippamu. KP  nomkHa OBITH OTpemakTHpOBaHa, HE colepxarb opdorpapuueckux,
CUHTAKCHUYECKUX U CTHJIEBBIX OIIHUOOK.

3akoHUeHHAs1 KypcoBasi paboTa MpeaoCcTaBisieTCs ISl POBEPKHU B DJIEKTPOHHOM BUJIC B
CpPOK, YCTaHOBJICHHBIM mNpenonaaBaTeneM. lIpenogaBarens oneHuBaer kadyectBo KP ¢ yuetom
TEOPETUYECKOI0 U IPAKTUUECKOTO COAEPKAHUS, TOCTHKEHNUS €€ LieJIed U 3a1ad.

KypcoBas pabGota mpoBepsieTcs pyKOBOAHUTENEM pPAaOOTHI, KOTOPBIA AAa€T MUCHMEHHOE
3aKJII0YEHUE 10 padoTe.

Ecnu npu Bemonnennu KP 6b111 qomyiieHs! omnoky, To paboTa BO3BPAIIAETCS CTYAEHTY
JUTSL UCTIPABJICHUS BBISIBJICHHBIX HEJIOYETOB M 3aT€M BHOBB MPEIOCTABIISIETCS PYKOBOAUTEIIO JJIs
npoBepku. [Ipu mMmonoxuTeabHOM pe3yibTaTe OLEHHWBAHUS CTYACHT pacledarbiBacT palorTy,
nepeaaeTr Ha Kadeapy U 3alMIIaeT 0 CECCUU B Ha3HAYCHHOE MPETo1aBaTesIeM BpeMsl.

3ammra KP mpoxoaut myO0iaudHO mepes Tpymniol CTyAeHTOB. B Xxoje 3aimThl KypcoBOM
paboOThI OIIEHUBAIOTCS TIOIHOTA MCCIIEAOBAHUS TPEIIOKEHHOM TEMBI, IPABUIBHOCTh TEOPETUIECKUX
BBIKJIAJIOK ¥ YHCIIEHHBIX pacyeTOB, KOPPEKTHOCTD C/ICTAHHBIX 3aKIIFOUEHUH.

[To pe3ynpTaTaM 3a1uThl CTYACHTY BBICTaBJISIETCS OLIEHKA B COOTBETCTBUU C KPUTEPUSIMU,
MPUBEACHHBIMU B 1. 2 HacTosiero [lacnopra.

2. YpoBHu chOPMHPOBAHHOCTH KOMIIETEHUMA M KPUTEPUH OLEHKH
B cootBercTBHU ¢ 6amuibHO-peiiTuHroBoii cuctemoit HI'TY kypcoBast pabota TuCIMILIHNHE
«INEKTPOIMHAMMKA 3aPSDKCHHBIX YaCTUID UMEET MaKCUMallbHYI0 oileHKy 100 6amioB.

KypcoBasi paboTta BBHITIOJTHEH HA MPOJABUHYTOM YPOBHE, €CIIH:

—  OHa BBINOJIHEHA B MOJHOM COOTBETCTBUU C 3aJJaHMEM, OTIHMYAETCs IIyOMHOHM mpopaboTku
BCEX pAa3/IelOB COJCpPXKATEIbHOM YacTH, TEKCTOBas 4acTh OopopmiileHa € COOJIOJEHUEM
YCTaHOBJICHHBIX MIPABHUIT,

—  PYKOBOJAWTENb XapaKTEepPU3YyeT JAEATEIHOCTh CTYJCHTAa IMOJOXKHUTEIbHO (B YacTHOCTH,
OTMEYaeT ero WHUIMATHUBY, CAMOCTOSITEIIbHOCTh, CHCTEMAaTUYHOCTh PA0OTHI Ha BCEX dTamax
BBITIOJIHCHHSI paOOTHI);

— B JIOKJIQJIE MCUEPIIBIBAIOLIE, MOCIEI0BATEIbHO, YETKO M JIOTMYECKH MPAaBUIBHO M3JI0KEHA
CYTh pa0OTHI ¥ €€ OCHOBHEBIC PE3yJIbTATHI,

—  CTyHEHT CBOOOJIHO BJaJICeT TEOPETUUECKUM MaTepHaIoM, 0€30IIMO0YHO MPUMEHSET €ro MpH
penieHuu 3anad, chOpMyITHMPOBAHHBIX B 3a/I1aHUU;

— B JOKJIaJie CyTh pabOTBl M €€ OCHOBHBIC PE3yJIbTAaThl MPEICTABICHBI HCUYECPIBIBAIONIC,
MOCJIEIOBATEIbHO, YETKO W JIOTMYECKHM TPAaBWIFHO, HAa BCE BONPOCHl CTYICHT Jajl
00CTOSTENIbHBIC U APTYMEHTUPOBAHHbIE OTBETHI, yOSAUTEIBHO 3aIIMIIAI CBOIO TOUKY 3pEHUS;

—  KOMIICTCHIIUU U COOTHECCHHBIC C HUMH HHIUKATOPHI, 3aKPEIJICHHBIC 3a JUCIHUILIUHOM, 110
KOTOPBIM BBITIOJIHSIETCS KypcOBasi paboTa cpopMUPOBAHBI B TIOTHOM OOBEME.

Orenka 3a Beinonaenue KP cocrasmster 100-87 6annos.



KypcoBas pabota BbinosHEH Ha 6a30BOM ypPOBHE, €CIIH:

— COOTBETCTBYET 3a/laHUIO, OTJIWYaeTcs T[IIyOMHOM mpopabOTKH  BCeX  pasliesioB
COJepKATEIbHOM YacTH, TEKCTOBas 4acThb O(OpMIIEHA C COOJIOJECHHUEM YCTaHOBJIEHHBIX
MPaBUII;

—  PYKOBOOUTENbL  XapaKTEpPU3YEeT  AEATEIBHOCThL  CTYAEHTa  IIOJOXKHUTEIBHO, HO C
HC3HAYUTCIBbHBIMHA 3aMCUYaHUAMU,

— B JIOKJIaJle MPaBUJIBHO U3JI0KEHA CYTh pabOThI U €€ OCHOBHBIE PE3YJIbTATHI;

—  CTYIEHT AOCTaTOYHO TBEPO YCBOMJI TEOPETUUECKUI MaTepUal U MOXKET CAaMOCTOSITEILHO €T0
MPUMEHSITD;

- B JOKJIAAC CYThb pa6OTLI N €€ OCHOBHBIC PC3YJIbTATHI NPCACTABIICHBI ITOJIHO; Ha BCC BOIIPOCHL
CTYACHT JaJI OTBCThHI, HO UX MOJHOTA U apr'yYMCHTHPOBAHHOCTb HCAOCTATOYHEI,

— KOMIIETEHIIMH U COOTHECEHHBbIE C HUMU WHIUKATOPHI, 3aKPEIUIEHHBIEC 3a AUCLUUIUIMHON, 1O
KOTOPBIM BBITIOJIHAETCSI KypcoBasi pabota chOpMHpPOBaHBI C HEOOJNBIIMMH TMpoOOETaMu U
COOTBETCTBYIOT 0a30BOMY YPOBHIO.

Ouenka 3a seimoaaenue KP cocrasisier 86-73 6anna.

KypcoBast paboTta BbIIIOJIHEH HA MOPOTOBOM YPOBHE, €CIIU:

— BBINIOJIHEHA B OCHOBHOM IPAaBUJILHO, HO 0€3 He0OX0JMMOM TPOPabOTKN HEKOTOPHIX Pa3/IelioB;

— B JIOKJaJe YINYIIEHbl HEKOTOphle NPUHIUMHUAIbHBIE MOMEHTBlI COAEpKATeNbHON dYacTu
paboTHI;

— B JOKJIaJIe TPEACTaBJICHbI CyTh paOOThl U €€ OCHOBHBIE PE3YJIbTAThl; OTBETHl HA BOIPOCHI
BBI3BAJIM CYIIECTBCHHBIC 3aTPYAHEHUS;

— KOMIIETEHIIMH M COOTHECEHHbIE C HUMM MHAMKATOPBI, 3aKpEIJICHHbIE 32 JUCIUILIMHON, MO
KOTOPBIM BBITIOJIHSIETCSI KypcoBasi paboTa cOpMHUpPOBaHBI C MPOOEIaMH M COOTBETCTBYIOT
HOPOTOBOMY YPOBHIO.

O1ieHKa 3a BBIIOJHEHUE cocTaBisieT 72-50 bannos.

KypcoBast pabora cuntaercsi He BBINOJHEHHOM, €CIM CTYJIEHTOM HE MpopaboTaHbl BayKHbIE
paszenbl WCCIEeNOBAaHUS, JOMYIICHb MPUHIMIHAIBHBIC OIIMOKH, HE HWCIpPABICHHBIC TOCTE
3aMedaHuil pykoBoauTens KypcoBoil KP. CTyneHT He JOmyIIeH K 3aluTe KypcoBOW pabOTHI.
KOMIIETEHIIMM W COOTHECEHHBbIE C HHUMHM HWHIUKATOPBI, 3aKPEIJICHHBbIE 3a AUCIUIUIMHOW, IO
KOTOPBIM BBITIOJTHSIETCS KypcoBasi paboTa He CPOPMHUPOBAHBI.

Orenka cocraBmsieT meree 49 bannos.

3. IIxamaa oumeHKMH.

B oOmieii oneHke mo JUCHUIUIMHE OajUIbl 3a pabOThl YUUTHIBAIOTCS B COOTBETCTBHH C
npaBujaMu  OaJUIbHO-PEUTHHTOBOM CHCTEMBI, TPUBEICHHBIMA B pabodeil mporpamme
JUCLUIINHBL.

KypcoBass pabora 1o JUCHUIUIMHE CYUTACTCS YCHENIHO BBIIOJHEHHOH, ecim cymma
nony4eHHbIX 0autoB cocraBisieT oT 100 o 50 0auioB BKITIOYUTEBHO.

Onenka 3a BemmonHeHrne KP  sgBiagercss 4YacTpio OOIIEH OIEHKU 10 IUCIUIUIMHE
«DNEKTPOAMHAMHUKA 3apsHKCHHBIX YacTUI» M y4uThiBaeTca ¢ koddurmmenrom 40 OamioB B
COOTBETCTBUH C TIPABMJIAMH ATTECTALIMH 1O JUCIUTUIMHE.

4. ITlpumepHblii nepeyeHb TeM KypPCcOBOil padoThl
1. HccnenoBanue BIUSHUS HEIMHEHHBIX 3()()EKTOB HA IUHAMUKY MTy4YKa 3apsyKCHHBIX
gactull B ©O kanae.
2. I/ICCJIG,Z[OBaHI/IC " onTUMHU3alA JUHAMUKU ITPOTOHHOI'O ITy4YKa B ICPUOAUICCKOM
KBaJIpYTMOJIbHOM KaHaje.
3. PaccMmoTpeHune OBMKEHUS 3apsyKEHHOW YacTULIBI B HEOAHOPOIHOM a3MMYTalIbHOM
MarHMTHOM TIOJI€E.



4.
5.

VYpaBuenue Matbe u pynkuuu dioke.
UccnenoBanue chepudeckoit abeppaiiuu B MarHUTHBIX JTMH3AX.

5. IlpuMepHBbIii IepedYeHb BONMPOCOB K 3aIUTE KyPCOBOH padoThl

Cnucok BOMPOCOB TOATOTOBJICH JIJIs1 TEMBI HOMEp | B MPEBIIYIIEM CITHCKE:

1.
2.
3.

O6ocHyiiTe BEIOOP METO/Ia yueTa HEMMHEHHOCTH ONITHUYECKON CHCTEMBI.
OmnumuTe nonydeHune 6era-QyHKIINU B UACATHPHOM KaHAJE.

Kak momkeH COOTHOCUTCS MAaKCUMAIIBHO JTOCTHKUMBIN CpeTHEKBAAPATHIHBIN
AMUTTAHC € 3} ()EKTUBHBIM IMUTTAHCOM?

Yro OyneT nmpu yCUICHUU HEMTUHEHHOCTHU?

B xakux ycTaHoBKax HaOMIOAAOTCS U3ydeHHBIE 3P HEKThI?



