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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI
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ObpasosaTtenbHas nporpamma: 12.03.03 PoTOHMKA 1 ONTONH(OPMATMKA, NMPOopunsib: ONTUYECKME U
KBaHTOBble MH(OPMaLMOHHbIE TEXHO/OMN

Kypc: 3, cemecTp : 5
P UN3NKO-TEXHNYECKNIA (haKyNbTeT,

CemecTtp

No

Bup gesitenbHOCTU

5

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

4

Jlekymu, yac.

18

MpakTnyeckune 3aHATAA, Yac.

16

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

30

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

16

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

67

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13

Bug atTectauum

Hosocnbupck 2022
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHOuKaTopbl JOCTUMXEHMA KOMMETEHL WA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMMETeHL U 1 ONTOUH(OPMATUKN
MK-1/MK. 3 YTo4HSeT 1 KOPpeKTUpyeT TpeboBaHWs K NapaMmeTpam paspabaTbiBaeMoro
ONTUKO—3/1EKTPOHHOT0 Npu6opa;
MpocheccuoHanbHble MK-2/MNMK Crnoco6eH K pacuety, I'IpOGKTVIpOBaH6VIIO M KOHCTPYMPOBAHMIO B COOTBETCTBIN C
KOMMETEHLMN TEXHWUYECKUM 3afjaHNeM TUMOBLIX CUCTEM, MPUOOPOB, AeTas1ei 1 Y3/10B Ha

CXEMOTEXHNYECKOM W 3/IEMEHTHOM YPOBHAX

MK-2/MK. 1 Pa3pabaTbiBaeT ()yHKLMOHANbHBIE U CTPYKTYPHbIE CXEMbI ONMTOTEXHWKM,
ONTUYECKMX W OMTUKO-3/1EKTPOHHBIX MPUBOPOB 1 KOMMJIEKCOB C ONpeaesieHnem
(h13MYECKMX MPUHLMNOB AEACTBNSA YCTPOINCTB, MX CTPYKTYP W YCTaHOB/IEHNEM
TEXHUYECKMX TPebOBaHW Ha 0TAeNbHbIe 6/10KM 1 31EMEHTSI

CUCTEM aBTOMaTU3NPOBAHHOI0 NPOEKTNPOBaHUA

MK-2/TK. 4 Co3faeT TpexmepHble MoLenu paspabaTbiBaeMblX ONTUYECKUX,
ONTUKO-3NEKTPOHHBIX, MEXaHUYECKMX 6/I0KOB, Y3/10B U fieTanei ¢ UCNob30BaHNEM

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4YeHUNs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTVKEHNS KOMMNETEHL M

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbtaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IIK-1/1IK. 3 YTouHsIeT M KOPPeKTHpPYeT TPeGoBaHUsI K HapaMeTpaM
pa3padaTbIBaeMOro ONTHKO—)JIEKTPOHHOT0 NpHOopa;

YMeTb UCMOo/b30BaTh B IKCMEPNUMEHTAX ONTUYECKNE KBAHTOBbIE TEHEPATOPbI.

JNekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3Hatb Teopemy Octporpagckoro-Iraycca n Ctokca.

Nekunu; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

meTb npeacTasneHne 06 OCHOBAX HeSIMHENHOM ONTUKH.

Nekumu; MNpaKTUYeCKUe 3aHATUS;
CamocTosTensHas pabota

IK-2/TIK. 1 Paspa6aTpiBaeT (pyHKIIMOHATbHBIEC H CTPYKTYPHBIE CXEMBI
ONTOTeXHHUKH, ONTHYECKHX H ONTHKO-)IeKTPOHHBIX NPHOOPOB M KOMILIEKCOB
¢ onpenesieHneM (PH3NIECKUX MPHHIHIIOB IeHCTBHUS YCTPOICTB, HX CTPYKTYP
1 YCTAaHOBJICHHEM TeXHHYeCKHX TPeGoBaHUI Ha OTJAeJbHbIe 0JIOKH H
3J1eMeHThI

3HaTb O CMOHTAHHOM U 1 BbIHY)X/AEHHOM U3Mly4eHre. KoadhpuupmeHTbl DHLITElHA.

Jlekumu; MNpaKTUYeCKme 3aHATUS,

YMeTb co3aBaTh Hakauky (BO30YXXAeHNE) aKTUBHOMO BELLECTBA.

Nexumu; MNpaKTUYeCKme 3aHATUS;
CamocTosaTensHas pabota

VmeTb npefcTasfieHne o crnocobax onumcaHus INIEKTPOMarHMTHOro U3ny4yeHns.

JNekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

IIK-2/TIK. 4 Co3naeT TpexMepHBbIe MO/IeJIH pa3padaTbIBaeMbIX ONTHYECKHX,
ONTHKO-3JIEKTPOHHBIX, MeXaHHIECKUX 0JIOKOB, y3JI0B U JeTalei ¢
HCHO0Jb30BAHHEM CHCTeM aBTOMATH3HMPOBAHHOIO POEKTHPOBAHHUSI

VImeTb NpeacTaBneHe 06 ONTUYECKNX METOAAX: K/TACCUYECKNA,
NOJIYKNACCUYECKUIA N KBAHTOBBIM.

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

YMeTb OpraHnM30BaTh 3KCNepUMeHTa/lbHOe UCCNef0BaHMe B 06/1aCTU HENMHERHOW
ONTUKMW.

Nekumm; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

3HaTb ypaBHeHWst MakcBesna B MHTErpanbHol 1 guddepeHumansHol opmax.

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa pabota

3. CogepkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1



TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTp: 5

AnpakTnyeckas efmHMLa: OCHOBHbIE NMOHATUS OCHOB (PM3NYECKOI M KBAaHTOBOWM ONTUKM

1. BBeieHWE B OCHOBBI
(hM3MYEeCKOI 1 KBAaHTOBOWA 2 0 2 MK-2/MK.1 |{Jlekuus.
OMTUKM
Jnpaktuyeckasa egnHuua: YpaBHeHna Makceenna
MK-1/TK.3,
2. YpasHeHus Makcsenna 2 0 2 MK-2/MK.1, |Nekuwns.
MK-2/MK.4
MK-1/TK.3,
3. MarepuasibHble ypaBHeHUA 2 0 2 MK-2/MK.1, |Nekuws.
MK-2/MNK.4
AnpakTnyeckas eguHULA: YpaBHEHUSA MPaHNYHbIX YCNOBUIA 19 BEKTOPOB 3/IEKTPOMarH1UTHOro
noss.
yerom g seropos | 4 | o 2 |TKUMKS, |0
y A P MK-2/MK.4 |/ e
3/IEKTPOMArHUTHOIO NOJIA.
MK-2/MK.1,
5. besrpaHuyHble cpeapl. 4 0 4 AK-2/1K 4 Nekums.

AvpakTnyeckas eanHmua: ONTUYeCKMe KBaHTOBbIE MeHepaTopbl U UX TUMbl. OCHOBHbIE CBOCTBA

Na3epHOro M3/yYeHus

6. ONTNYecKne KBaHTOBbIE MK-1/TIK.3,
réHe aToOPbI U NX TUMbI 2 0 0 MK-2/NK.1, | Nlekums.
partop MK-2/MK.4
7. Trnbl ONTUYECKNX 5 0 5 NK-1/TK.3, NeKuMs
KBAHTOBbIX reHepaTopoB MK-2/MK.1 HAA.
TeMbl MPaKTHeckiX Uace |ibopwe mpar. | AT | e | YuebHas eATeNbHOCTb
3aHATUI noar., yac. (popmbI, yac. KOMMeTeHUMiA
CemecTtp: 5

AnpakTudeckas earHnLa: OCHOBHbIe MOHSATUSI OCHOB (hU3nY

€CKOW 1 KBaHTOBOW ONTUKU

1. OCHOBHbIe NOHATKSA OCHOB MK-1/MK.3, | N3y4yeHne 0OCHOBHbIX
(hM3MYEeCKoli N KBaHTOBOWA 2 2 2 MK-2/MK.1, |NOHATWIA PU3NYECKOI 1
ONTUKMN. MK-2/TMK.4 (KBaHTOBOW OMTUKW.
AupakTuyeckas egnHuLa: YpasHeHua Makcsenna
2. ¥paBHeHus Makcsenna MK-1/TK.3, V3yueHne ypaBHEHUA
Teopema Makcsenna Teopema

2 2 2 MK-2/TMK.1,
OcTtporpagckoro-aycca u OcTtporpagackoro-laycca u

MK-2/MK.4
Teopema CTOKCa. Teopema CTOKca.
3. MarepuasbHble ypaBHeHNS. Vi3yueHme MaTepuabHbix
Tunbl MaTepuasibHbIX Cpes, o
CBOWCTBA MaTepuaibHbIX CpPe, 2 2 2 MK-1/TIK 3, | cpep u ypasHeruia
P PeA MK-2/MK.1 |KoTOpbIMY OHM

(' aneKTpuYecKune un
MarHuTHble).

onucblBakOTCA.

AVpaKTyecKas eanHMLA: Y paBHEHUS FPaHMYHbIX YC/I0BUIA 411 BEKTOPOB 3/1eKTPOMarHUTHOMO

nosA.




N3yueHne gudpakumm

4. V13ydeHne audpakumm MK-1/TK.3,
y Avdpaky o 2 2 2 dpayHrodepa oT ABYX
®payHrogepa oT ABYX LLenen. MK-2/MK.4 o
Lenein.
3yueHwne ypaBHeHNS
5. YpaBHeHUs rpaHNYHbIX rpaHWYHbIX YCNOBUIA Ans
YCNOBWIA 41151 BEKTOPOB BEKTOPOB
3/1eKTPOMarHMTHOro nons. 3/1eKTPOMArHMTHOro nons,
MK-2/MK.1,
HopwmarsbHble 1 2 2 2 AK-2/TK 4 |HOPMa/bHOO 1
TaHreHcaslbHble KOMMOHEHTbI "7 |TaHreHcasbHble
BEKTOPOB MarHUTHOIO U KOMMOHEHTbI BEKTOPOB
3NEKTPUYECKOro Nonei. MarHMTHOro
3NEKTPUYECKOTr0 NOJeN..
AnpakTndeckas eguHuua: HenmnHeliHaa onTuUKa U HeIMHeHasA nonspusauns cpegpl

6. HenunHelHasa onTuka.

M3yyeHne 3aKoHa

3akoH byrepa-Jlambepa. 2 2 5 2552&? byrepa-Jlambepa.
3NeMeHTbl HeIMHEHOW ; " | 3neMeHTbl HeNNHENnHOM
NK-2/MK.4
ONTUKN. OMTUKMN.
Zi‘ll;lv?l?:pmaum HETHEAHoN MK-1/NK.3, M3yyeHne nonspusaumn B
HeKOTO. ble MONIOXEHNS 4 4 4 MK-2MK.1, HeXVIHeVIHOVI onF;MKeU'
op> MK-2/1K 4 '
JIMHEAHOWN ONTUKMN.
N3 Hux B NHankaTopbl
Tembl AnA Yacbl |chopme npakr. AKTUBHbIE LOCTVXKEHUA YyebHas [eATeNIbHOCTb
CaMOCTOATE/IbHOI0 N3yYeHUs —— hopMbI, Hac. KOMTIETEHLWA
CemecTp: 5
AnpakTnyeckas eguHmua: OCHOBHbIE MOHATUSA OCHOB (OM3NYECKO U KBaHTOBOW OMTUKM
1. OCHOBHbIe MOHATUA OCHOB NK-1/TK.3,
(hM3MYECKOI 1 KBAaHTOBOWA 4 0 0 NK-2/MK.1,
ONTUKN MNK-2/MK.4
Jnpaktuyeckasa egnHuua: YpaBHeHna Makceenna
NK-1/TK.3,
2. MarHuTHbIe cBOMCTBA 4 0 0 NK-2/MK.1,
MNK-2/MK.4

AVpaKTyeckas eanHMLA: Y paBHEHUS TPaHUYHbIX YCI0BUIA

nosA.

018 BEKTOPOB 3NM1EKTPOMarHMTHOro

3. besrpaHuyHble cpegpbl.
lMnockune aneKkTpoMarHuTHble
BOJIHbI B 6e3rpaHNYHoI cpefe.

MK-1/NK.3,
MK-2/MK.4

AnpakTuueckas eauHnLa: HenvHeliHas onTrka

N HeNWHenH

ast nonsipu3aLms cpeabl

o MK-2/TMK.1,
4. HennHenHasa ontmka 4 0 0 MK-2/TK 4 Nekums.
5. Monspusaums HeNMHENHON MK-1/TNK.3, M3ydeHne nonapusaunn
OMTUKMN. 2 0 0 MK-2/MK.1, HENMHENHON ONTUKN.

MK-2/MK.4

6. OnTnyeckoe MK-1/1K.3, |/3y4yeHne onTruyeckoro
[ETEKTUPOBaHME 1 reHepaumsa 4 0 0 MK-2/MK.1, | feTeKTMpoBaHus 1
rapMOHUK. MK-2/MK.4 |reHepaumm rapMmoHUK.

3.1 MNpaKTnyeckasa NoaroToBka

Tabnuua 3.2

Tembl 3aHATUNA

3aHATUN

®opMbl OpraH13aLmn

Cofiep>xaHue NpPaKTUUECKoi NoaroToBKY

(Bnabl pabor)




1 OCHOBHbI€ MOHATUSA OCHOB (h3NYECKOW 1 Mp BbInonHseT cnefytoLLme bl paboT:

KBaHTOBO OMTUKM. M3y4eHne OCHOBHbIX MOHATUI (PU3NYECKOI
1 KBAHTOBOW OMTUKW.

2 YpaBsHeHus MakcBensia Teopema Mp BbINonHAET cnepytoLme Buibl pabot:

Octporpaackoro-Iraycca n Teopema CToKca. n3y4eHvie ypasHeHns Makcsenina Teopema
OcTporpagckoro-Iraycca v Teopema
Crokca.

3 MatepuasibHble ypaBHeHUS. Mp BbInonHseT cnefytoLLme bl paboT:
Twunbl MaTepuabHbIX Cpes, CBOICTBa M3yUeHve maTepuanbHbIX cpes u
maTepuanbHbIX cpef, ( 3NeKTPUYecKue 1 YPaBHEHW KOTOPbIMW OHW OMUCLIBAIOTCS.
MarHuTHbIE).

4 W3yueHune gudpakuum ®payHrotepa ot asyx | IMp BbInonHseT cnefytoLLme bl paboT:
Lenei. n3yyeHue augpakumm dpayHroepa ot

[BYX LLieNei.

5 YpaBHEHUA rPaHNYHbIX YCI0BMWIA A1 Mp BbInonHseT cnefytoLLme bl paboT:
BEKTOPOB 3/1EKTPOMArHUTHOIO MNOJA. M3yUeHvie ypaBHEHNS rPaHNYHbIX YCNOBUIA
HopmasibHble 1 TaHTeHCalbHble KOMMOHEHTbI [/191 BEKTOPOB 3/1EKTPOMArHUTHOIO Mo,
BEKTOPOB MarHUTHOIO 1 3/1EKTPUYECKOr0 HOPMa/IbHOTO U TaHTeHCa/bHble
nonei. KOMIMOHEHTbI BEKTOPOB MarHUTHOIO U

3NEKTPUYECKOT 0 NOMEA..

6 HenuHeliHas onTuka. Mp BbINonHseT cnepytolme Buabl pabor:
3aKoH byrepa-Jlambepa. 3nemeHTbI n3yyeHue 3akoHa byrepa-Slamoepa.
HEe/IMHENHON OMTWKW. 3NEMEHTbI HENMHEHOW ONTUKW.

7 Monapu3auns HeMMHEHON ONTUKK. Mp BbINonHseT cnegytolme Buabl pabor:
HekoTopble NOMOXEHWS TIMHENHON ONTUKN. M3yyeHne NoNApu3aLmnn B HeMHEMHOM

OMTUKE.

3.2 CamocToATeNIbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHAnKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToATe/IbHOMN paboThl JOCTVKEeHUA BLINONHEHVe [KoHeYABTALIMM
KOMMETEHLWI Y 4
CemecTp: 5
1 |KoHTponbHble paGoTb INK-2nK4 |10 o

. dunumoHoBsa H. M. KBaHTOBas 1 ONTUYECKas 3/1eKTPOHMKA [DNeKTPOHHLIN pecypc] : 3NeKTPOHHBIN
yueb6HO-MeTOAMYecKUIA Komnnekce / H. W. dunnmoHosa ; HoBocu6. roc. TexH. yH-T.- HoBocunbupcek, [2020].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243292.- 3arn. ¢ sKpaHa.

2 |Pra/pedepar InK-2mK4 |10 o

: ®unumoHoBa H. W. KBaHTOBas 1 ONTUYECKas 3NEKTPOHUKA [DN1eKTPOHHLIN pecypc] : 31eKTPOHHbIN
y4yebHO-MeToAMYecKMin Komnneke / H. . dunmmoHosa ; HoBocKb. roc. TexH. yH-T.- HoBocnbupcek, [2020].-
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243292.- 3arn. ¢ aKpaHa.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |I‘IK-2/I‘I K.4 |27 |5

. dunumoHoBsa H. M. KBaHTOBas 1 ONTUYECKas 3/1EeKTPOHMKA [DNeKTPOHHLIN pecypc] : 3NeKTPOHHBIiM
yueb6HO-MeTOAMYecKUIA Komnnekce / H. W. dunnmoHosa ; HoBocu6. roc. TexH. yH-T.- HoBocunbupcek, [2020].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243292.- 3arn. ¢ sKpaHa.

CamocToaTenbHoe n3yvyeHmne TeopeTUUYecKoro |_|K-1/|_|K3,|_|K-
4 y P 2/M1K.1,1K-2/1 |20 0
marepuana K4

CTyfeHT n3yyaeT TeMbl, NpuBeaeHHble B Tabnmue 3.3 ;1 AyakuHa M. M. OpraHu3aums caMoCTOATeIbHOM
paboTbl CTyAeHTOB HOBOCMOBMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
yyebHO-MeTOAMYeckoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocuoupck: M3g-80 HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPEACTBEHHbIN.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Mopran HI'TY
KoHcynbTnpoBaHue e-mail; Moptan HI'TY
KOHTpO/b MopTtan HI'TY
II\DAa;sTl\élSaJ,;H(;ABe y4ebHbIX 3EC

4. NMpaBuna aTTecTaumm 0byyaroLmMxca no ANCUUMIINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATe/IbHOCTY 06y4aroLmxcs 6amn MakcumasibHbIA 6asin
CemecTp: 5
Ipaxmuueckue 3anamus: | 20 40

KoHTponupytowme MaTepraibl NpUBOAATCA B “®unmmoHosa H. . KBaHTOBas 1 ONTHYecKas aNeKTPOHUKa [SNeKTPOHHbIN pecypc] : 371eKTPOHHbIN
y4yebHO-MeToaMYeckuii komnneke / H. U, ®dunnmoHoBa ; HoBocm6. roc. TexH. yH-T.- HoBocnbmpcek, [2020].- Pexum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000243292.- 3ar/. ¢ 3KpaHa."

Koumponvuwvie pabomol:
KoHTponupytoLmre matepuans (TecTbl) npusogaTes B “AyakuHa M. M. OpraHn3saLys camocTosTeNbHON paboTbl CTYAeHTOB HOBOCMGMPCKOrO rocyfapCTBeHHOMO
TEXHWYECKOr0 YHMBEpCUTETA : yue6HO-MeToaMYeckoe nocobue / M. M. AyakuHa, KO. B. HUKMTUH ; HoBoCK6. roc. TexH. yH-T.- HoBocnbmpek: M3a-8o HITY, 2022.- 61,

[1] c. : Tabn.- TEKCT : HENOCPEACTBEHHBIN.- Pexkxum goctyna: http://elibrary.nstu.ru/source?bib id=223022"

PI3/Pegepam: | 10

KoHTponupytoLme MaTepuanbl (TeCTbl) NPUBOAATCS B "®unumoHosa H. /. KBaHTOBas 1 onTHUYeckast 3NeKTPOHMKa [neKTPOHHBIV pecypc] : 31eKTPOHHbIV
y4e6HO-MeToANYecKMiA komnnekc / H. U. dunmoHoBa ; HoBocwb. roc. TexH. yH-T.- HoBocnbupcek, [2020].- Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib id=vtls000243292.- 3arn. ¢ 3KpaHa."
10 20

3auem:

KoHTponupytoLye MaTeprabl (CNMCOK BONPOCOB) NpuBoaATcs B “AyakuHa M. M. OpraHu3aums camocTosTeNbHO paboTbl CTyaeHToB HoBOCHBMPCKOro
rocyJapCTBEHHOIO TEXHNYECKOTO YHMBEpPCUTETA @ y4eGHO-MeToAuueckoe nocobue / M. M. OyakuHa, FO. B. HUKWMTUH ; HoBOCKG. roc. TexH. yH-T.- HoBocnbupck: M3a-80
HITY, 2022.- 61, [1] c. : Ta6/.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=223022"

B Tabnuue 4.2 npescTaBieHO COOTBETCTBYE (DOPM KOHTPONA 3asB/IeMbIM TPebOBaHNAM K
pesynibTatam 0CBOEHMUS AUCLUMINHDI.

Tabnuua 4.2
Kogpl DopMbl KOHTPOSIA
KOMMETeH MHAMKaTOpbI AOCTVXKEHNS KOMMETEHLNIA
U.V”7| KoHTp. |3awmTa 3auer
pab. Pr3/p
MK-1/TT | NK-1/MK 3. YTOUHSET 1 KOPPEKTUPYET Tpe6oBaHUs K napameTpam paspabaTbiBaeMoro + +
K OMTUKO—3/1EKTPOHHOT0 Npnbopa;
MK-2/TK 1. Pa3pabaTbiBaeT DyHKLMOHA/IbHbIE U CTPYKTYPHbIE CXEMbI ONTOTEXHMKMN,
MK-2/T1|onTUyecknx 1 oNTUKO-3MEKTPOHHbIX NPUGOPOB 1 KOMMIEKCOB C ONpe/eneHnem +
K (h13NYECKMX MPUHLIMMOB AENCTBUS YCTPOWCTB, UX CTPYKTYP U YCTaHOB/IEHUEM
TEXHNYECKMX TPEOOBaHWi Ha OTAEMbHbIE BIOKM 1 3/IEMEHTI




MK-2/TK 4. Co3gaeT TpexmepHble MoAenn paspabaTbiBaeMblX ONTUHECKUX,
OMTWKO-3MEKTPOHHBIX, MEXaHWYECKMX B/IOKOB, Y3M0B 1 [eTaseli C UCMOb30BaHMEM + + +
CUCTEM aBTOMATN3MPOBAHHOIO MPOEKTMPOBAHNA

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paGoyel
rnporpavme.

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. I'punbepr . C. DnemeHTapHOE BBeIeHHE B OCHOBBI KBAaHTOBOI HH(POPMATHKH ((hH3HdecKre
acmekTsl) : [yueOHoe mocobue] / 5. C. ['punbepr ; HoBocu®. roc. TexH. yH-T. - HoBOCHOUPCK,
2006. - 59 c. : un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000060485
2. [lTanmapos, C. M. BBeneHue B KBAaHTOBYIO M ONTUYECKYIO JJIEKTPOHHUKY : yueOHOe mocooue / C.
M. Illannapos, A. . Bamkupos. — Mocksa : TYCVYP, 2012. — 98 ¢. — TekcT : 21eKTpOHHBIH //
Jlans : anexTpoHHO-OnOMMoTeunHas cucrema. — URL: https://e.lanbook.com/book/5429 (mata
obpamenus: 24.03.2023). — Pexum goctyma: 1uisi aBTOPH3. TOJb30BATEEH.
3. AcraiikuH, A. M. KBaHTOBBIE 1 ONTOAIEKTPOHHBIE MPUOOPHI U YCTPOICTBA : ydeOHOe mocodue /
A. Y. Acraitkun, M. K. Cmupnos ; mon pemakiueit A. M. Acraitkua. — Capos : Poccuiickuit
benepanbhslii ssnepubiil neaTp — BHUUO®, 2011. — 343 ¢. — ISBN 978-5-9515-0159-2. —
Tekcr : anextponnsiii // Lludposoii oopazosarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/60849 html (nara oOpamenus: 24.03.2023). — Pexum moctyma: st
aBTOPU3UP. MOJb30BaTENIeH
4. DmeMeHTHI KBAHTOBOW ONITUKHU W KBAHTOBOW MEXaHUKU [ DIIEKTPOHHBIN pecypc] : yued. mocobue
/ HoBocub. roc. arpap. yH-T. Urkenep. un-T; cocT.: B.Sl. Ueuyes, C.B. Bukymnos, U.M. [I3t0. -
Hosocubupck: HI'AY, 2012. - 89 c. - Pexxum nocryma:
http://znantum.com/catalog.php?bookinfo=516850 - Pexxum noctyma:
http://znanium.com/catalog.php?bookinfo=516850 - 3arx. ¢ sxpaHa.

[lononHuTenpHaa nuTepaTypa
1. bapsimraukos, B. Y. KBanToBast 31ekTpoHuKa : yueOHO-MeToauuecKkoe mocodue / B. U.
bapeimaukos, T. A. Konecnukosa. — Upkyrck : UpI' YIIC, 2017. — 76 ¢. — Texcr :
anekTpoHHbIH // JlaHb : amekTpoHHO-0nbnoTeunas cuctema. — URL:
https://e.lanbook.com/book/134655 (naTta oopamenus: 24.03.2023). — Pexxum moctyma: s
aBTOPU3. MOJB30BATEICH.
2. ®usuka [Inextponnsiii pecypc]. T. I : 32 kuuru B PDF-dopmare. - Mxesck, 2005. - 1 3meKTpoH.
ont. quck (CD-ROM). - 3arn. ¢ koHTeliHepa.

NHTepHeT-pecypcsl

1. https://www .sibran.ru/journals/issue.php?ID=1858 1 7& ARTICLE ID=185821
BOJIOKOHHO-OITTUYECKHUE MCTOYHHMKHNU KBAHTOBOI'O CXKATOI'O CBETA

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHne, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToauyeckoe obecrneyeHme

1. ®umumonosa H. Y. KBanToBas n ontuyeckas 3J1eKTPOHHKA [ DNEKTPOHHBIN pecypc] :
3NEKTPOHHBIN yueOHO-MeToquueckuii komriekc / H. M. ®unmumonosa ; HoBocu6. roc. TexH. yH-T.-
Hosocubupck, [2020].- Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000243292 -
3aru. ¢ 3KpaHa.

2. dynkuna M. I1. Opranu3zanumsi caMmoCTOSITENIEHOU paboThl cTyaeHToB HoBOCHOMpPCKOTO
rOCYJapCTBEHHOT'O TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToamyeckoe mocodue / M. T1.
Hynxwuna, FO. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: Uzn-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuM nocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022



6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepaunonnas cucrema Microsoft Windows
2 Ilaket oducHbix npunoxkeruii Microsoft Office

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBeHNM 06pa3oBaTeIbHOro Npouecca no ANCUMNAVHE NPUMEHSHOTCS 31EMEHTbI
ANCTaHLMOHHbIX 06pa3oBaTe/lbHbIX TEXHOMOMMIA, @ TAKXKE CUHXPOHHOIO U aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3N1EKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTenbHOM cpedbl HITY.

7. MaTepuranibHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHMeE

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME ANA AeMOHCTpaLMKN HarnsgHoro Marepuana
(MynbTUMeana-npoeKTop, 3KpaH, KOMMNbIOTEP
18 ynpaBaeHus)
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

O06oOmeHHas cTpykTypa ¢GoHAa OIEHOYHBIX CPEACTB MO AUCHUNIMHE (DU3HUYECKHUE OCHOBBI
KBAaHTOBOH ONTUKH TpencTaBicHa B Tabnwme. COBOKYMHOCTh Pe3yJbTaTOB OOYUYCHHS 1O JUCIUILIAHE

(MOIyJIF0)  OCTaBUTh HYXXHOE

COOTHECCCHA

C YpPOBHSIMH

c(OPMUPOBAHHOCTH KOMIETCHLIUNH U

COOTHECEHHBIMM C HUMH HUHAMKaTOpamu. WMHAMKATOPBI JOCTUKEHHS KOMIETCHIIMH H3MEpPSAEMBbI C
MOMOIIBIO CPEACTB TEKYLIEH W MPOMEXKYTOYHOM arTecTaluyd Mo JAUCHHMIUIMHe DU3NMYeCKue OCHOBBI
KBAHTOBOW OIITUKH.

Tabnuua

JTanbl OLEHKHU Pe3yJbTATOB 00yUeHHs U
COOTHECEHHBIX ¢ HIMH HHIUKATOPOB
JOCTHKEHHUS KOMIIEeTEeHIIUI

Meponpusitusi
®opmupyemble Nuaukaropel Tembr TEKyLIero
KOMIeTeHIHH KOMIeTeH Uit KOHTPOJIS IIpomesxyTouHast
(KOHTpOJIbHAS aTTecTalus
padoTa, KypcoBoii (3K3ameH, 3a4eT)
npoekt, PT'3(P),
pedepar u 1p.)
IIK-1/TIK Cnoco6eH (3. YTouHseT 1 Bbesrpannunsie cpenpl. [lnockue |KoHTposbHbIE 3ayer, BOIIPOCHI.
K aHAIN3Y | KOPPEKTHPYET JJIEKTPOMATHUTHBIE ~ BOJNHBI B |paboThl, Bce pasnenst | 1-10
MOCTaBIEHHON TpeOOBaHUS K 6e3rpaHn4Hoil cpene. M3yuenue
3a/1a4u napameTrpam mudpaknuun  Opaynrodepa oT
HcCIe0BaHUM B|pa3pabaTbiBacMOT0 JIBYX menei. MarnuTHbIE
o0mactd  (HhOTOHUKH | OITHKO—I3JICKTPOHHOTI'O | CBOMCTBA MarepuaabHbie
u npubopa; ypaBHEHHUS MarepuaibHbie
onTONH()OPMATHKH YpaBHEHHUS. Tunst
MaTepHaNBHBIX Cpell, CBOMCTBa
MaTepHaBHBIX cpen
( PMeKTpHYEeCKHEe W MarHUTHBIE).
Henuneitnas  ontuka.  3akoH
Byrepa-Jlambepa. DIIeMEHTHI
HEJIMHEUHON ONTHKH.
OnTuueckue KBaHTOBbIE
TEeHepaTopbl W WX  THIIBI
OnTuyeckoe NETEKTUPOBAaHUE H
reHepanus rapMoHUK. OCHOBHEIE
TOHATUSL OCHOB (PHM3WYECKOH U
KBaHTOBOW onTukd (OCHOBHBIE
MOHATHS OCHOB (PH3MUYECKOW W
KBaHTOBOM onTHkH. [lonspuzanus
HEJTUHEMHON ONTHKH.
Tlonspuzamus HEJIMHEHHON
ontuku. HekoTopele MOJIOXKEHUS
JUHENHON  ONTHKHU. Tunst
OTNITUYECKUX KBaHTOBBIX
TEHEPATOPOB YpaBHeHus
Maxkcaeiia
TIK-2/TIK Cnoco6eH|1. PazpabaTsiBaeT Bbesrpanuunsie cpenpl. Beenenue |KonTposbHbie 3auer, BOIIPOCHI
K pacuery, [ byHKIMOHaNbHBIE 1 B OCHOBbl  (usmueckodl  u|paboThl, Bece paznenst [10-15
MPOEKTUPOBAHUIO U |CTPYKTYPHBIE CXEMBI KBaHTOBOM ONTHKH MarHuTHbie
KOHCTPYUPOBAHUIO B|ONTOTEXHUKH, CBOWCTBa MarepuanbHbie
COOTBETCTBUU C|ONTHYECKHUX U ypaBHEHHUS MarepuaibHbie
TEXHUIECKAM ONTHUKO-3JIEKTPOHHBIX  |ypaBHEHUS. Tumer
3alaHAEeM THIIOBBIX [IpHOOPOB U MaTepHaNBHBIX Cpell, CBOMCTBa
CHUCTEM, TIPHOOPOB,|KOMIDIEKCOB C MaTepHABHBIX cpen
JeTajeil W y3JOB Ha|ompemeneHueM ( PMeKTpHYEeCKHE W MarHUTHBIE).
CXEMOTEXHUICCKOM |(DU3NIECKUX Henuneitnas ontuka Henuneitnas
u 3JICMEHTHOM | IPUHIIMIIOB ACHCTBHS  |onTHKa. 3akoH byrepa-Jlambepa.
YPOBHSIX YCTPOWCTB, X DneMEeHThl HEJIMHEHHON ONTHKH.

2




CTPYKTYp U
YCTaHOBJICHHEM
TEXHHUYECKUX
TpeOoBaHUH Ha
OT/IeTIbHBIC OJIOKH U
AIIEMEHTBI

OnTuyeckue KBAHTOBEIC
TeHEePaTOPbI " HX THIIBI
OnTudeckoe NETEKTUPOBAHUE U
reHepanusi rapMoHUK. OCHOBHBIE
MOHATHS OCHOB (PU3WYECKOH U
KBaHTOBOM oNTHKH OCHOBHBIE
MOHATHS OCHOB (DU3UYECKOH U
KBaHTOBOU ontuku. [lonspuzanus
HEJIUHEHHOM ONTHKHU.
[Honspuzauus HEJIMHEWHOU
ontuku. Hekoropsle mnosnoxeHus
JIMHEHHOM  ONTHKH. Tunbr
OITHYECKHUX KBaHTOBBIX
TEHEPATOPOB VYpaBHeHust
TPaHUYHBIX yCIIOBUH IS
BEKTOPOB 3JIEKTPOMArHUTHOTO
TOJIS. Hopmanbubie "
TaHTCHCAJIbHEIC KOMITOHCHTEI
BEKTOPOB MarHMTHOTO "
3JIEKTPUYECKOTO MOJIEH.
YpaBHenus Makcsenna
VpaBuenuss Makcsemna Teopema
OcTtporpajackoro-I'aycca U
Teopema CTokca.

ITK-2/TIK

4. Co3naet TpexMepHble
MOJIeNn
pa3pabaTbIiBaeMBIX
ONTHYECKHUX,
ONTHUKO-3JIEKTPOHHBIX,
MEXaHUYECKUX OJIOKOB,
y3JI0B U JACTaJIe! C
HCTIOJIb30BaHUECM
cUCTEM
ABTOMATU3UPOBAHHOT'O
MIPOCKTHPOBAHUS

besrpanuunbie cpensl. Ilnockue
JJIEKTPOMArHUTHBIE  BOJHBI B
Oe3rpaHndHOl cpene. HM3ydeHwue
madppakmun - Opaynrodepa  oT
JIBYX mIeJIei. MaruuTHsie
CBOMCTBa MarepuansHbie

ypaBHeHus: HenuHeliHas omnTHka

Henuneiinag  omrTHkKa. 3akoH
Byrepa-Jlam6Gepa. DneMEHTHI
HEJMHEHHON OIITUKH.
OnTnueckue KBaHTOBBIE
TeHepaTophI " X THUIIBI

Ontryeckoe ICTEKTUPOBAHHE W
rerepanus rapMOHUK. OCHOBHEIC
MOHATHS OCHOB (PU3UYECKOH U
KBaHTOBOM ontuku. [lonspuzanus

HEJTMHEMHON ONTHKH.

Hexkotopsie MOJIOKEHHUS
JUHEHHON ONTUKU. Y paBHEHUS
TPaHUYHBIX yCIOBUH Ui
BEKTOPOB 3JIeKTPOMAarHUTHOTO
nojsl. YpaBHEHHMS TI'PaHUYHBIX
yCJIOBUH TS BEKTOPOB
3JIeKTPOMarHUTHOTO HOJIS.

HopMmanbHele W TaHTCHCAIBHEIC
KOMIIOHEHTEI BEKTOPOB
MarHATHOTO H 3JEKTPHUYECKOTO
noseil. YpaBaenust Makcpemia

KontpombHbie
pabotrer  PI'3,
paszeinsl

BCC

3auer,
16-24

BOIIPOCHI

2. MeTtoauka oneHKH 3TanoB (popMupoBaHusi KOMIETEHIIHI MO0 TMCHUTLIHHE

PesynbraTel 00ydeHMs IO IUCHMILIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMM B IIporpamme
WHJUKATOPaMU JOCTH)KCHUS KOMIIETCHUMN IPOBEPSIOTCSA IPU IIPOBEACHUM MEPONPUATHM TEKyIIeH

aTTecTaluu (KOHTPOJIs) B MpoIlecce M3YUeHUs TUCIUILIMHBI, yKa3aHHBIX B Tabnule pasnena 1.

B 5 cemecTtpe 00s3aTebHBIM 3TAllOM TEKYIICH aTTECTAllMU SIBJSIFOTCS PacdeTHO-rpaduuecKoe
3ananue (pabora) (PI'3(P)), xoHTposnbHas padorta. TpeboBanus k BeimonHeHH0 PI'3(P), KOHTpONbHOMN

paboThl, cOCTaB U MpaBuia oleHku chopmynupoBanbl B naciopte PI'3(P), koHTponbHOM paboThl.




[IpoMexxyTouHast aTTecTanysi 1O AMCHUIIMHE TPOBOIUTCA B 5 ceMecTpe - B (opme 3ayera,
KOTOPBII HalpaBlieH Ha OLIEHKY COPMHUPOBAHHOCTH PE3YJIHTATOB OOYUYECHHS IO AUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMU B IIPOrpaMMe MHAUKaTopamu goctrxenus kommereniuii [1K-1/TIK,
[TK-2/TIK 1 COOTHECEHHBIX ¢ HUMU MHIUKATOPOB. (cM. Tabmuiry pasnena 1).

3ayeT MpoBOAUTCS B YCTHOM (ITMCBMEHHOM) popMe, 1o OmieTam (Tectam).

OO6mue mpaBuiia BHICTABIICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHON aTTeCTAllMK MO JUCIUTIINHE
OTIpEeeINAI0TCS OaITbHO-PEUTUHIOBOM CUCTEMOM, IPUBEICHHOM B paboueil mporpaMMe AUCIUILTHHBIL.

Ha ocHoBanum kpurepueB, NpUBEACHHBIX B I1. 3, OCYIIECTBIIIETCS OIEHKA YPOBHEU JOCTUTHYTHIX
pEe3yNIbTAaTOB  OO0y4YEHHUS 10 JUCUUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B IIpOorpaMme
uHAnKaTopamu noctmwkenus komnerennuid [TK-1/TTK, TTIK-2/TTK, 3akperuieHHbIX 33 JUCIHILTAHOM.

3. OO0mas xapakTepucTHKAa YPOBHell pe3yJIbTATOB 00y4eHHs, COOTHECEHHbIX ¢ HHAUKATOPAMH
JOCTHKEHUSI KOMIIEeTeH M

IIpoaBunyrsiii. Teoperumueckoe copepkaHme Kypca  OCBOEHO  INMOJNHOCTBbIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTHYeCKOe U IIyOOKOe MOHMMAaHWE y4eOHOro MaTepuaia M CHOCOOHOCTH K
CaMOCTOSITEJIbHOMY TIOIOJHEHUI0 M OOHOBJICHHMIO 3HAaHUI B Xoje JaibHeiiiell yuyeOHOH paboThl U
npodeccnoHanbHoOi nesTensHocTH. CHOopMUPOBAaHBI HEOOXOIMMBIE HABBIKM MPAKTHUECKOW paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEYCMOTPEHHbIE IPOrpaMMOil 00yueHHMsl, BBIIIOJHEHbI KAaUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbTarel 00yueHuss mo JUCHUIUIMHE (MOIYJI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B Iporpamme
UH/IMKATOpaMM JIOCTHXKEHHMS KOMIIETCHLIMH, OLIEHEHbl YHUCIOM OayioB, BXOAALIMM B JMala3oH
IPOJBUHYTOT'O YPOBHSL.

BazoBbiii. TeopeTnueckoe conepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM IS
MaIbHEWImeH y4eObl u mpodecCHOHANBHON JIesTenbHOCTH. HaBblku MpakTHYecKolW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bee mpeaycMoTpeHHbIe TporpaMMoil o0ydeHus yuyeOHble 3aJaHus
BBINTOJIHEHBl C HEOOJBIIMMH TOTPEITHOCTAMHU. Pe3ynpraTel OOydeHHs] MO AWCHUILTHHE (MOJIYIIO),
COOTHECEHHbBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHAMKATOPAMH JIOCTUKEHUS KOMIIETEHLIUM, OIICHEHBI
4yKiCcJIoM OajioB B Ipejenax 0a30BOro ypoBHsI.

Iloporoselii. TeopeTuueckoe cojepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM ISt
nanbHeneil yueOsl U npodeccCuOHANIBHON JIesaTeNbHOCTH. HekoTopble mpakThyeckre HaBbIKU paboThI C
chopMupoBaHbl ¢ mpobernaMu. YdeOHbIE 3aJaHMsl, MPEAYCMOTPEHHBIE TPOTPaMMoOi OO0y4eHHs,
BBIMOJHSUIUCh € OIMIMOKAMU, WCIPABICHHBIMH T0J PYKOBOJACTBOM IpemnojaBaTelns. Pe3ynbTarhbl
00yueHHUs 10 AUCLUHUILIMHE (MOIYJII0), COOTHECEHHBIE C YCTAHOBJIECHHBIMU B POrpaMMe MHIUKATOpaMU
JOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM 0alioB B Mpe/iesiax MOPOroBOro yPOBHSI.

Hu:ke moporosoro. Teoperndeckoe copepikaHue Kypca ocBoeHO ¢parmeHtapHo. HeoOxomammeble
HABBIKM MPAKTUUYECKOH pPabdoThl Cc(HOPMUPOBAHBI MHUHUMAIBHO. bBONBUIMHCTBO Y4eOHBIX 3a/laHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOy4eHHs, HE BBHINOIHEHBL. Pe3ynbraThl OOydeHUsS MO UCIHILINHE
(MOAYI0), COOTHECEHHBIE C YCTAHOBIEHHBIMU B IIPOrpaMMe HMHAWKATOPAMU JOCTUKECHHSI KOMITETEHITH,
OLICHEHBI YUCJIOM 0AJUIOB, BXOJAIIMX B AMANAa30H HUXKE TOPOTOBOTO YPOBHS.
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IMacnopr 3a4era
1o gucuuIuinie «u3nueckrne OCHOBBI KBAHTOBOM ONITUKHWY», 5 CEMECTP

1. MeToauka oleHKH

3auer mpoBoAMTCS B yCTHOW (opme, mo Owmeram. bumer coctout u3 2 BOHPOCOB U
(bopMHUpyeTCst TIO CIIe/TyoIIeMy MTPABIITY:
— TIepBBIA BONIPOC BBEIOMpAeTCs U3 uana3oHa Bonpocos 1-10;
— BTOpOI1 BoIpocC U3 Auarna3oHa Borpocos 11-20.
Takum 00pazom, MPOBEPSIOTCS PE3yAbTATHl OOYUSHHS 110 JUCHUILIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B IIPOTPaMMe WHANKATOPAMH JOCTHKEHUS] KOMIIETCHIIUH.
Ha 3adere mpenopaBatenp BIpaBe 3aaBaTh CTYICHTY YTOYHSIOIIME M JIONOJHHUTEIbHbBIC
BOIPOCHI U3 001IIero rnepedss (11. 4).
dopma Guiera 115 3a4eTa

HOBOCHBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUYECKNI YHUBEPCUTET
®akynprer OTD

Bbuier Ne
K 3a4eTy 1o JucHuminHe «PU3nyecKrue OCHOBBI KBAHTOBOW ONTHUKH

1. Bonpoc 1
2. Bompoc 2.

YT1Bepxkaaro: 3aB. kKadenpoit JIoJDKHOCTE, PO
(moamuce)

(mara)

2. Kpurepum oueHKH pe3yJbTaTOB 00y4eHMsl, COOTHECEHHBbIX C YPOBHSIMM OCBOCHUS
HHIUKATOPOB I0CTUKEHUSI KOMIIeTeH UM

OtBer Ha Owier Ui 3aYeTa 3aCYUTHIBACTCS Ha NMPOABHHYTOM YPOBHE, €CIIH CTYACHT
IIPOBOJIUT CPABHUTEIIBHBIN KOMIUICKCHBIN aHAJIN3 MaTepualia, BBISABISET MPOOJICMBI, Mpeiaraet
MEXAaHU3MbI HX peHIeHI/Iﬂ, HpeI[CTaBJ'IHGT KOJIMYCCTBCHHBIC XapaKTepI/ICTI/IKI/I OHpeIleJ'IeHHBIX
IPOIIECCOB, IMPHBOJUT KOHKPETHbIC mpuMepbl. COBOKYIMHOCTh pPE3yJbTaTOB OOYYEHHS IO
JOTUCLHHUIIIINHEC (MO[IYJIIO) U COOTHCCCHHBLIX C HUMU I/IH[[I/IKaTOpOB JOCTHUIKXCHUA KOMHGTGHHHﬁ HC
COJICPXKUT MPOOEIIOB. Y CTAaHOBJICHHBIC B IIpOrpaMMe KOMIIETEHIUH C(HOPMHUPOBAHBI B IOJHOM
o0obeMe. Onenka cocraBisaet om 18 0o 20 6annos.
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OTBet Ha OuIeT AJIs 3a4eTa 3aCYUTHIBACTCA HAa 0230BOM YPOBHE, €CIIM CTYACHT IIPH OTBETE
Ha BOIPOCH (HOPMYyITUPYET OCHOBHBIC MOHATHS, JACT XapaKTEPHCTUKY IPOLECCOB, SBICHHIA,
MPOBOAMT aHAIIU3 MPUYUH, YCIOBUH, CIIOCOOEH MPEACTaBUTh KOJIMYECTBEHHBIC U KAYECTBEHHbBIC
XapaKTePUCTHKH TporeccoB. COBOKYITHOCTh Pe3yJbTaTOB O0YUYECHHUS IO AUCIUILINHE (MOIYIIIO)
U COOTHECEHHBIX C HUMH MHAUKATOPOB JOCTHXKEHUS KOMIETEHIIUN COACPKUT HECYIIECTBEHHbBIC
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIIMK C(HOPMHUPOBAHBI Ha 0a30BOM ypOBHE.
Orenka cocrasisieT om 15 0o 18 bannos.

OtBer Ha Oujer A 3a4yeTa 3aCUMTBHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYACHT IIpU
OTBETE HAa BOMNPOCHI JAaeT ONpEeAeNICHHEe OCHOBHBIX IOHITUN, MOXET IOKa3aTb HPUYUHHO-
CJIEICTBEHHBIE CBA3M sIBIEHUNH. COBOKYIHOCTh PE3YyJIbTAaTOB 00YUEHHS 110 AUCLUILIUHE (MOAYIIIO)
U COOTHECEHHBIX C HUMHU HHIUKATOPOB JOCTHKCHHSI KOMIIETEHUUH COIEPKUT MPOOETIBI.
VYcTaHOoBIIEHHBIE B IIpOrpaMMe KOMIIETEHIIMM COPMHUPOBAHbBI Ha MOPOroBOM ypoBHE. OlieHKa
coctaBisieT om 26 0o 20 6annos.

OtBer Ha Owier AJI 3aueTa CUMUTACTCS HeYAOBJIETBOPUTEJbHBIM (HUXKE IOPOTrOBOrO
YPOBHSI), €CJIM CTYIEHT IPU OTBETE€ Ha BOIPOCHI HE JIaeT OINpEeIeHU OCHOBHBIX TOHSATHH, HE
croco0eH TMoKa3aTh IHPUYMHHO-CJIEICTBEHHbIE CBSI3U siBIEHUH. COBOKYNHOCTb pE3yJIbTaTOB
oOyueHHUs MO TUCHUIUIMHE (MOIYNI0) MU COOTHECEHHBIX C HHUMH HHAMKATOPOB JIOCTHKEHUS
KOMITETEHIIMI COJIEPKHUT CYIECTBEHHBIEC MPOOEIB. Y CTaHOBIICHHBIE B IIPOTPaMMe KOMITETEHIIHN
He copmupoBanbl. OlieHKa cocTaBlsieT meree 10 bannos.

3. [Ikana oueHkHn

3a4eT CUMTAeTCs CAAHHBIM, €CIIM CyMMa 0ajUIoB IO BCEM 33/1aHMsAM OMJIeTa COCTaBIISET OT
10 o 20 6amtoB BrimounTenbHO. CymMmma mMeHee 10 GaisioB mpu3HAETCS HEYAOBIETBOPUTEIEHBIM
pE3yJIbTaTOM ITPOMEKYTOUHOM aTTeCTaluy 110 AUCLUILINHE.

B oOmieii omeHke Mo JUCHMIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUjIaMu OAJTILHO-PEUTHHIOBOM CUCTEMBI, ycTaHOBICHHbIMH B HI'TY.

4. Bompocsl k 3a4eTy no Jucuuninte « Ou3ndeckre OCHOBbI KBAHTOBOM ONTHKI)
1. OcHoBHBIE OHATHA. METOBI ONITUYECKOTO BO3/1EUCTBHUS.

2. CriocoObl OUCaHMsI SJIEKTPOMArHUTHOTO H3Ty4YECHHUE.

3. YpaBuenue Makcgea.

4. Teopema Octporpanckoro-I'aycca u reopema Crokca.

5. MarepuanbHble ypaBHEHUS.

6. YpaBHEHUE TPAaHUYHBIX YCIOBUH /7151 BEKTOPOB 3JIEKTPOMATHUTHBIX TOJIEH.
7. HopManbHble M TAaHT€HCAJIbHBIE KOMIIOHEHTBI 3JIEKTPUYECKOI0 U MArHUTHOTO TTOJIEH.
8. banaHc sHeprum 3IeKTPOMAarHUTHOTO TOJIsSt

9. YpaBuenue O6ananca suepruu. @opmyna Ymosa-Ilourunra.

10. TInockue 3MeKTpOMarHUTHBIE BOJTHBI B O€3rpaHUYHOMN Cpe/Ie.

11. F'apmMoHUY€ECKHE BOIHBI.

12. PacipocTpaneHue MI0CKON BOJIHBI B POU3BOJILHOM HAIPaBICHUH.

13. CtpykTypa 1mois TNIOCKUX 3J€KTPOMArHUTHBIX BOJIH.

14. Tlonsipu3anus MIOCKUX JIEKTPOMArHUTHBIX BOJIH.

15. OnTruyeckrue KBaHTOBBIE T€HEPATOPHI.

16. JIByXypOBHEBbIE U TPEXYPOBHEBLIE CCTEMBI.

17. OcHOBHBIE CBOMCTBA JIA3€PHOTO U3Ty4YEHHUS.

18. Tunbl KBAaHTOBBIX '€HEPATOPOB.

19. Henuneiinas onTuka.

20. HenuneliHast moJyisipu3aiius Cpesbl.

21. HekoTopblie MOJIOKEHUS TUHEHHBIE ONTUKH.

22. OnTuyeckoe NeTEKTUPOBAHUE U TeHEepalts TapMOHUK.

23. I'enepanus cBeTa Ha MPOU3BOJIBHOM YaCTOTE U MPeoOpa30BaHuUsl YaCTOTHI.
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24. CamodoKycupoBKa CBeTa.
25. BeIHYX/IeHHO€ KOMOMHAIIMOHHOE PacCesIHUE CBETA.
26. I'onorpadwus.



DdenepanbHOE rOCyIapCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBCHHBIH TEXHHYECKUH YHUBEPCUTET)
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IacopT KOHTPOJILHOM PAdOTHI

1o gucuuiuinie «Ou3ndeckre OCHOBBI KBAHTOBOM ONITUKHWY, 5 CEMECTP

1. MeToauka oleHKH

BrimosHeHHe KOHTPOIBHON pabOTHI sSBIISETCS POPMOIA TEKyIel aTTecTaru (KOHTPOJIS)
[0 TUCIUILINHE, TPEAYCMOTPEHHON yueOHBIM TIAHOM.

KonTposnbHast pabora HampaBieHa Ha 3aKpEeIUIEHHE U IPOBEPKY YPOBHS BIIaJCHUS
yu4eOHBIM MAaTEepHaIOM IO TEOPETUYECKUM TeMaM U TeMaM MPaKTHYEeCKHX 3aHITHM, a Takxke
(dopMHpOBaHHE HABBIKOB CAaMOCTOATENBHOTO aHajW3a IPOIECCOB M SBICHUH B oOxactu
KBaHTOBOI onTuku. KoHTponbHas pabota mpoBoauTtcs mo remMam Ne 1-6.

Homep wHIMBHIyanbHOTO 3aaHUs ONPENENIeTCsS MO MOPSAKOBOMY HOMEpPY (aMHIHH
CTYJICHTA B CIIMCKe rpynmbl. Fi3MeHeHre BapraHTa 3a/1aHusl BO3MOKHO TOJIBKO 110 COTJIACOBAHUIO
C MPEIO0/IaBaTENIEM.

KonunuecTBo 3aganuii 10CTaTOYHO JIsl 0O0ECeueHus, KaKI0ro 00yJarouierocs 3ajlanuemM
KOHTPOJIBHON paboTHI.

Cmpyxkmypa KonmponbHOUu pabomul.

1. TuTynpHBIN JUCT (CM. IPUIIOKEHUE)

2. Bsenenue (akTyallbHOCTb, LI€Jb, 3a/1a4H).

3. OcHoBHas 4acTh (3aaHue KOHTPOJIBHOUN pabOTHI).
4. 3axioueHue (BbIBOJBI M PEKOMEHAAIINHN).

5. CHoucok auTepaTypbl U HCTOUYHUKOB.

Bo BBenmenuu GhopMynupyroTcs KpaTko 0OOCHOBBIBAETCS aKTyalbHOCTb, 1I€JIb U 3aJ]1a4H,
JTaeTCsl KpaTKasi XapaKTepUCTHKA CTETIEHU N3YYEHHOCTH BOIIPOca B 00JaCTU KBAHTOBOM OINTHKH.

OcHOBHasi 4aCThb — 9TO OTBET Ha 3aJaHHUi KOHTPOJbHOW paboThl. OH JOIKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apTyMEHTHUPOBAaHHBIM. [Ipym HEOOXOTUMOCTH OCHOBHAs
4acTh MOXKET ObITh pazbuta Ha Oonee Menkue Bompockl. OHA TODKHA COEpPKATh 00sA3aTeIbHbIC
CCBUJIKM Ha U3yYEHHYIO JINTEPATypy, HOPMATUBHbIE aKThl U HHTEPHET-UCTOYHUKH, O()OPMIICHHbIE
MOCTPAaHUYHO B COOTBETCTBUHU ¢ OUOIHOrpadhuuecKuMu TpeOOBAHHUSIMH.

3aK/Iro4ueHHe: U3JI0KEHHE OOILEro BbIBOJAA M0 M3YYEHHOM MpoOsieMe U INpeasiaraeéMbIX
PEKOMEH AN .

Crmcox  nutepatypsl  odopmisieTcss B COOTBETCTBHHM C  OumOimorpadudeckuMu
TpeOoBaHUSIMU B al()aBUTHOM TMOPSIKE U BKIIOYAET OT 3 A0 5 HCTOYHUKOB (KHHI, cTarei
pPa3HbIX aBTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpbIE OBLIM H3Y4EHBl IPHU
BBIMIOJTHEHUH KOHTPOJIBHOU PabOTHI.

PexoMeHnyercst uznaraTh MbICIH 10O CYLIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaeruro:

OO0bemM KOHTpPONBHOH paboTsl 10 10 cTpaHMIl MAaNIMHONMHMCHOTO TeKcTa ¢opmara A4.
[Mpudt Times New Roman, 12. Hymepanus cTpaHuil CKBO3Has, B HIKHEH 4YacTH JIUCTA IO
ueHTpy apabckumu nudppamu. KoHTposnbHas pabora A0KHA OBbITH OTPEAAKTUPOBaHA, HE
coniepkath ophorpadudeckux, CHHTAKCUMYECKUX U CTUJIEBBIX OLIUOOK.

KontponbsHas pabora mpenocTaBisieTcsi JJsl MPOBEPKH B AIIEKTPOHHOM BHJIIE B CPOK,
YCTaHOBJICHHBIN MpernoaBaTeneM. [Ipu monoxxurenbHOM pe3ynbTaTre OlEHUBAHUS KOHTPOIHHON
paboThl cTynmeHT €€ pacmedaThlBaeT, IepenaeT Ha Kadeapy W 3allMiiaeT 0 CECCHU B
Ha3HAaYeHHOE TpernojaaBareneM BpeMmsa. [lo pesynbratam 3amUTbhl CTYIACHTY BBICTABIISAETCS
OLICHKa B COOTBETCTBUHU C KPUTEPUSMU, IPUBEEHHBIMU B II. 2 Hactosuiero Ilacnopra.



KonTponbHas padorta npoBoautcs o temam Nel-6 Bkitouaet 10 3amanuii. Beinonssiercs ycTHoO

(MMCHMEHHO) U T.JI.

. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHS, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHMSI
HHIUKATOPOB I0CTUKEHUSI KOMIIeTeHIIUMH

OOue mpaBuiia BBHICTABICHHS OICHOK TEKYIIEH aTTecTallii OMpPEeAeISIoTCs OaIbHO-
PEUTUHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaJIbHBIM akToM HI'TVY.

KouTtponbHasi pabora BBHINOJHEHA HA NPOABMHYTOM YpPOBHE, €CIIM CTPYKTYypa,
conepkanne u odopmieHne paboTbl COOTBETCTBYeT TpeOoBaHMsM. Bce WacTu KOHTPOJIBHOM
paboThI COTIacOBaHbl, TEKCT JJOTUYHO BBICTPOCH U SIBJIAETCS aBTOPCKUM. [IpUCYTCTBYIOT CCHUIKH
Ha HOPMATHBHBIC JIOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. Pabora mpencraBinena assi mpoBEpKU
B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXJI0T0 U3 Pa3/eloB KOHTPOJIbHOU paboThl CBUIETEILCTBYET
0 TOM, YTO COBOKYITHOCTh PE3YyJbTATOB €€ BBIOJHEHHUS M COOTHECEHHBIX C HUMHU MHIMKATOPOB
JTOCTHKEHHUSI KOMIIETEHIIMI HE COAEPKHUT MPOoOesioB. 3aKperieHHbIe 32 KOHTPOJIbHOU paboToi
KOMIIETEHIINM COPMHUPOBAHBI Ha TMPOJABUHYTOM YypoBHe. OreHka cocrtaisier om I8 do 20
bannos.

KontponbsHas paboTa BeIIOIIHEHA HA 6a30BOM YPOBHE, €CIIH CTPYKTYpa, COJACpKaHUE U
opopmiieHre paboOThl COOTBETCTBYET TPEOOBAHUAM, HO paboTa COACPKHUT EAUHUYHBIE HE
IPUHLMIINATIbHBIE OIIMOKM, HCIpaBJIEHHBbIE IOCIE 3aMeuyaHuil mnpenojasaTens. Bce wacTu
KOHTPOJIbHOM pabOThl COTJIACOBaHbI, TEKCT JIOTUYHO BBICTPOEH U SBISETCS AaBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHI W aKTyallbHYIO JHuTeparypy. Paborta
IpeJCTaBlIeHa JJisi MPOBEPKH B YCTAHOBIEHHBIE CPOKUA. AHAIM3 KaXIOr0 U3 Ppa3/iesioB
KOHTPOJILHON PabOThI CBHIIETEIBCTBYET O TOM, YTO COBOKYITHOCTh PE3YJbTATOB €€ BBIMIOJHEHUS
U COOTHECEHHBIX C HUMU MHIUKATOPOB JIOCTHKEHUSI KOMIIETEHIIUI CONEPKUT HECYIIECTBEHHbIE
poOeIbl. 3aKpPeTUICHHBIC 32 KOHTPOJIBHOW pabOTOW KOMITIETEHIIUU CHOPMHUPOBAHEI Ha 0a30BOM
ypoBHe. OrneHka coctaBiser om 15 do 18 6annos.

KonTtponbsHas paboTa BHIIIOJIHEHA HA MOPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COACpIKaHuE
u odopmieHue pabOThl COOTBETCTBYET TpeOOBaHUSAM, HO paboTa COJSPKHUT OIIMOKH,
HEOJIHOKPATHO HCIpaBisieMble MTOCIIE 3aMEeYaHui rpenogaBaTesis. YacTu KOHTPOJIbHOM paOboThI B
[[EJIOM CcOorjacoBaHbl. [IpHUCYTCTBYIOT CCBHUIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTYyaJdbHYIO
auteparypy. Pabora npencraBiieHa sl IPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KKIOTO U3
pa3ziesioB KOHTPOJIbHONH pabOThl CBUIETENHCTBYET O TOM, YTO COBOKYIHOCTb PE3YJIbTaTOB €€
BBITIOJIHEHHUSI U COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHS KOMIETEHIIUH COAEPKUT
npobOenbl. 3akperuieHHble 3a KOHTPOJBbHOM paboToil KommeTeHuuu CcGhHOpMUPOBAHBI Ha
noporoBoMm ypoBHe. OueHka coctasisger om 10 0o 15 bannos.

Kontponbaas paboTa cuuTaeTrcs He BBINOJHEHHOH, €CIM CTPYKTypa, COJEp>KaHUE H
odopmienne paboThl HE COOTBETCTBYET TPEOOBaHUSAM, paboTa COJEPKHUT CYIIECTBEHHBIE
OIIMOKY, HE UCIIPABJICHHBIE MTOCIIE 3aMeUaHuil nmpenoaBarens. YacTH KOHTPOIbHON pabOThI
He corjacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC JOKYMEHTHI H AaKTYaJIbHYIO
auTepaTypy. Pabora He mpeacraBieHa A MPOBEPKH B YCTAaHOBIEHHBIE CPOKH. AHAIU3
KQXJIOTO M3 Pa3elIOB KOHTPOJIBHOH pabOTHl CBUAETEIBCTBYET O TOM, YTO COBOKYITHOCTb
pe3yNbTaTOB €€ BBIMOJIHEHUS M COOTHECEHHBIX C HHUMU WHJIUKATOPOB JOCTHIKCHUS
KOMIIETEHIIM HE COJEPKUT MHOXECTBO CYIIECTBEHHBIX IMPOOENoB. 3aKkperuieHHbIe 3a
KOHTPOJIbHOM paboToil komreTeHuuu He copmupoBanbl. OlieHKa cocTtaBiser om 5 0o 10
bannos.

2. IIxaja ouneHkKH

KonTtponbHast pabora kak ¢opma TeKymield arrecTanu (KOHTPOJS) MO JUCIUILIINHE
CUMTAETCSl YCIIEUTHO BBIMIOJHEHHOW, €CIM CyMMa IOJNyYeHHBIX OajIoB MO BCEM €€ 3aJlaHHsIM



cocrasirsier oT 10 1o 20 0aJUI0B BKIFOUHTEIIHHO.

B oOmeli oneHke MmO IUCHUILIMHE Oaulbl 3a BBIMOJHEHHUE KOHTPOJIBHOW pabOTHI
YUUTBIBAIOTCS B COOTBETCTBUM C IpaBUJIaMM OaJIbHO-PEHTUHIOBOM CHUCTEMbl M TaOmuLei
COOTBETCTBHUS OAIJIOB, TPAJUIIMOHHOW OleHKH 1 OykBeHHOH ornenku ECTS, ycraHOBIEHHBIMH B
HI'TY.

3. IlpumepHblii nepeyeHb 3a1aHUi (BAPMAHTOB) KOHTPOJIbHON PadoThl

3amaua 1. Cucrema COCTOMT M3 NONOXKHTENBHON JMH3BI M BBITYKIOro 3epkana. 3aaHee (JOKYCHOE paccTOSHHE
muu3el +100mM, a pagmyc kpuBm3ubl zepkana +250mm. Paccrosmme mesay snementamu 180 mm. [lpeamer
HaxoauTcs Ha paccrosHun 150mm mepen mumzoif. Iloctpouts rpaduteckn n3ofpakeHne mpeaMera M HaiTH
paccToAHNe 0 N300PAKEHNA U YBEIHIEeHNE MATEMaTHHECKH.

3anaua 2.

OmnpenennTe IMAMETPhl H PACHOIOKEHHE BXOJHBIX H BRIXOHBIX 3pa4KOB B ONTHYECKOI! cucteme, ) u > — 3annne
(hoxycHble paccTosHuA HH3, D — nuamerp auadparmer, a; u a; — paccToAHNA OT AnAQPArMel 10 JIHH3, B MM.

', =120, f',=160, D = 50, a, =30, a,=30

3agaua 3.

Yemy paBHO OTHOCHTENILHOE OTBEPCTHE CHCTEMBI, COCTOSAIIEH W3 TMH3bI H aNepPTYpPHOil anadparmel, ecan (oKycHoe
paccrosiie nun3sl 150Mm, a nuadparma nuamerpa 40mm pacrionoskena B 20 MM OT THH3BL

3anaua 4 (Ha MaTpHuHBIA METON).

Jana onTudeckas CHCTEMa, COCTOAINAA M3 TPEX HPENOMIAKIMINX MOBEPXHOCTEH (ABYXIHH30BBIH CKIICCHHbIH
00BEKTHB), HMEIIIAs CIEIYIONHE KOHCTPYKTHBHBIC HapaMeTpel (r — pagHychl NOBEPXHOCTEH, d — paccTOAHMS
MEXIy HUMH, 1 — MOKA3aTeI! TpeloMiIeHns, B MM.): 1 = 28, 1, =-25, 13 =0, d; = 6.0, d,=1.5, 0, = 1.51, n, = 1.62
Onpenenuts OKyCHBIE PACCTOSHIS U (DOKATBHBIE OTPE3KH 3TOT0 OOBEKTHBA.



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCHTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr
pacyeTHO-rpadpuIecKoro 3aganus (padoTbl)

0 JUCHUIIINHE «DPU3NUECKHE OCHOBBI KBAHTOBOM OIITUKH), 5 CEMECTP

1. MeToauka OlleHKH

Bremonnenue pacdetHo-rpadudeckoro 3amanus (padotsl) (manee - PI'3(P)) smmsiercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHUIUIMHE, MPETyCMOTPEHHOH Y4eOHBIM
TUTAHOM.

Hens PI'3(P): cTymeHThl AOMKHBI OCBOUTH M HAYYUTHCS MPOTPAMMHON pean3aliu
NPUHIUIIOB, METOJOB M JITOPUTMOB PEUICHUs OCHOBHBIX M BCIIOMOTATENbHBIX 3a/1a4 B 00J1acTh
KBaHTOBOI ONTHKHU.

Oos3arenbHbIM 1eMeHTOM PI'3(P) siBiisitoTest pemienue 3a1a4, pacueTsl, TpapuKy.

Howmep 3ananus coorBercTBYeT nocineane uudpe (uudpam) B HOMEpE 3a4€THON KHIKKH
(ctynenueckoro Omiiera).

PI'3(P) BeImonHsAETCS MHANBUAYAIBHO.

KomnyectBo 3amanHumii  goctaTtoyHo JUisi  oOecmeueHHs, KaXAOro oO0ydaromerocs
WHIUBUyaIbHBIM 3a1anremM PI'3(P).

3amena 3aaanus PI'3(P) ocymiecTBiisieTcs o cOriacOBaHUIO € IIPENOAAaBaTEIeM U3 YUCIIa
pe3epBHBIX (HE 3aHATHIX) 3aJaHUN.

[lepen BHIOTHEHUEM 3a/1aHUS CTYCHT JOJDKEH O3HAKOMHTBCS CO CIICKOM JINTEPATYPHI.

[IpenogaBaTens OCYIIECTBISICT PYKOBOJCTBO IO BBHINOJHEHHUIO 33JaHUS, OKa3bIBAeT
KOHCYJIbTAIlIMOHHYIO MIOMOILb U IpuHUMaeT otyet 1o PI'3(P).

[To pesynbraram BbmmonHeHuss PI'3(P) BblmonHseTcs OTYET, KOTOPBIA COCTOUT U3
CIEIYIOIINX YacTeil:

TutynbHbIA TUCT (CM. HUXE)
3amanue 1 (1Mo BapuaHTam)
3amanue 2 (10 BapuaHTaMm)
3amanue 3 (110 BapuaHTaM)

Crucok nuTepaTypbl U HCTOUHUKOB
Tpebosanus k opopmaenuro:

Nk -

O6weMm PI'3(3) no 10 cTpanun mammuaonucHOro Tekcra popmara A4. [pudt Times New
Roman, 12. ®opmynsl Habupatorcs B pemaktope Math Type. Pa3menienne ckaHUpOBaHHBIX
dbopmyn He nmomyckaercs. Hymeparusi cTpanuil CKBO3HAasi, B HIDKHEW YacTH JIUCTA IO IECHTPY
apabckumu  1uudppamu. Pabora momkHa OBITH  OTpPEeNaKTUpPOBaHA, HE  COJEPKATh
opdorpapuyecKkux, CHHTAKCUYECKHX U CTUJIEBBIX OIIHOOK.

Otyer B ycTaHOBJIEHHBIC CPOKM chaeTcs Ha Kadenpy mus nposepku. IIpenomasartens
OLIEHUBAET KAauyeCTBO PAa0OThI, OTMEYAET IOJOXKHUTEIbHbIE CTOPOHBI M HENOCTAaTKU paboThl U
oIpesieNseT, JoIycKaeTcs JIM OoHa K 3amute. [Ipy HeoOXoauMOCTH MpenoaaBarTesb BO3BPALIAET
PI'3(P) crynenty ans nopaOOTKM M YCTaHABIMBAET CPOKU IMOBTOPHOTO MPEIAOCTABICHUS JUIS
npoBepKu. Jlo 3amuThl paboThl CTYJEHTOM JIOJKHBI ObITh CAEIaHbl HEOOXOAMMbIE NCIIPABIICHUS
U JIOTIOJIHEHUS 110 BCEM 3aMEUaHUM IIPETo1aBaTells.

IIpu nonoxutenbHoM pe3yinbrare oueHuBanuss PI'3(P) cryaeHT e€ pacnedarsiBaer,
nepeaaeT Ha Kadeapy U 3alMIIaeT 10 CECCUM B HA3HAUEHHOE MIPEIo1aBaTesIeM BpeMsl.



3amurta PI'3(P) cocrout B WHIAMBUAYalbHOM YCTHOM COOECEIOBAaHMM CTYyJEHTa C
npernojasaresneM. B mporecce 3anuThl BBISIBISETCS YPOBEHb 3HAHUM CTYAEHTA, CTENEHb €ro
CaMOCTOSITENILHOCTH TpPH  BBIMOJAHEHUH paboTel. [lo pesynapTaTam 3amuThl  CTYACHTY
BBICTABJISIETCSA OILIEHKAa B COOTBETCTBUM C KPUTEPHUSIMHU, MPUBEICHHBIMU B M. 2 HACTOSAIIETO
[Tacmopra.

2. Kpurtepuu ouneHkKHu pe3ybTATOB 00y4eHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMUSI
HHAUKATOPOB JIOCTHKEHHUSI KOMIIeTeH U

OOuue mpaBuia BBICTABICHHS OLCHOK TEKYLIEH aTTecTalu ONpeAesstoTcs: OalibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

PI'3(P) cumTaercs BBINOJIHEHHONH Ha NMPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMMBIE
pacueTsl IPOU3BEIEHBI CaMOCTOSTENbHO W 0e3 omubok; Bce pazaenst PI'3(P) BeimomHeHBI
NPaBUIBHO U B MOJIHOM oOBbeme; paboTa oopmieHa B COOTBETCTBHH C TPEOOBaHHMAMU; CIaHA
MpernoAaBaTeNio B yKa3aHHbIE CPOKM M HE BO3Bpallanach sl JTOpaOOTKH; JaHbI MOJIHBIE U
pa3BepHYTHIC BBIBOJBI M PEKOMEHIAIIMU; HA 3allUTe CTYJCHTOM JaHBl YBEPCHHBIC H
apryMeHTUpOBaHHbIE OTBEThl. COBOKYMHOCTh 3aIllJIaHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH WHIWKATOPOB JOCTH)KCHHUS KOMIIETCHIIMH HE COIEPKUT MpOOesioB. 3aKperIeHHBIE 32
PI'3(P) xomnerenumu copMupoBaHbl Ha IPOABMHYTOM ypoBHE. OtueHka coctaBiser om 18 0o
20 6annos.

PI'3(P) cuntaercs BbIMOIHEHHON HA §a30BOM YPOBHE, €CJIM BCE HEOOXOAUMBIE PACUeThI
MIPOU3BEICHBI CAMOCTOSTEIBLHO U 0€3 CYIIECTBEHHBIX OMMO0K; Bce pasneinsl PI'3(P) BeimomHeHBI
MPaBUIIbHO, HO €CTh 3aMEYaHUs K MOJTHOTE MpeocTaBieHus: nudopmanuu; padota ohopmieHa B
COOTBETCTBUHM C TPEeOOBAaHUSMH; CIaHa IPENOAaBATENI0 B yKa3aHHBIE CPOKH M OJHOKPATHO
BO3Bpalllajach CTYACHTY Uil HE3HAYUTENbHON H0paOOTKH; B 3aKJIFOUEHUHU JaHbI BBIBOIBI U
PEKOMEHIANNY; Ha 3alUTe CTYACHTOM JOIYIICHbl HEIPUHIUITHATbHBIE OIHOKHA. COBOKYITHOCTD
3aIJIAaHUPOBAHHBIX PE3yNbTaTOB M COOTHECEHHBIX C HHUMH HMHJIUKATOPOB JIOCTHKEHUS
KOMIIETCHIIMM COACPKUT HECylleCTBeHHBIE Mpobenbl. 3akperuieHHbie 3a PI'3(P) xomnereHun
chopMupoBaHbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisieT om 15 do 18 6annos.

PI'3(P) cuuTaercst BBIIOJIHEHHON Ha IMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOAMMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSITENIHO, HO C OIIMOKAaMHU, 4YacTb U3 KOTOPBIX HOCHUT
NPUHIUIHAIBHBIA XapaKkTep; €CTh 3aMeUaHusl K MOJHOTE MPEeA0CTaBIeHUs HHpopMalum; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH; CHAaHA NPENOAABATEN0, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPAOOTKH; B 3aKIIOYCHHUH JJAaHBI KpaTKHUe BBIBOBI; 3amuTa PI'3(P)
BBI3BIBACT y CTYJEHTa cepbe3HbIe 3aTpyAHeHUs. COBOKYIHOCTH 3aINIAHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECCHHBIX C HHUMH WHIUKATOPOB JOCTIIKECHUS KOMIIECTCHIIMHA COJICPIKUT CYIICCTBECHHBIC
npobenbl. 3akpervienHbie 3a PI'3(P) kommnereHnmu chopMuUpoOBaHBI Ha MOPOTOBOM YpPOBHE.
Ouenka cocrasiusier om 10 0o 15 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HIDKE MOPOTOBOIO YPOBHS), €CIH PAaCUEThI
IPOM3BEACHBl C CEPhE3HBIMH OIIMOKAMH;, €CTh 3aMEYaHHs K IIOJHOTE IPEIOCTABICHUS
unpopmanuu u odopmienuto; PI'3(P) Obuia cnana mnpenomaBarento, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPaOOTKH, UTO HE MPUBEIO K yIIydmieHuto ee kadecta; PI'3(P) He
JIOTIYIIIEHA JI0 3alllUThl, YTO CBUJETEILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYZIGHTOM pe3ynbTaToB. COBOKYITHOCTH 3alUTAHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KEHUS KOMIETCHIIMH COJIEPKUT MHOKECTBEHHBIC CYIIECCTBEHHBIC
npobenbl. 3akperuieHHbie 3a PI'3(P) xommnerenmmu He chopmupoBaHbl. OIeHKAa COCTABIISET
meHee 10 Gamos.

3. HIkaaa oueHKH

B oOmeli onenke mo nucumrmuinae Oamibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHH C
npaBWiIaMyd  OajNIbHO-PEUTHHTOBOW  CHCTEMBI, TIPUBEACHHBIMH B pabodeld mporpamme
JUCIHAIUINHEI.



PI'3(P) kak ¢opma Tekymiei arrectanu (KOHTPOJS) MO JUCHUIUIMHE CUYUTAeTCA

YCIIEIIHO BBIIOJHEHHOM, €CIIM CyMMa IOJy4EHHBIX OAJUIOB IO BCEM €T0 3a/IaHUSIM COCTaBIISIET OT

10

00 9 N U AW N

110 20 0aJUTIOB BKIIIOYUTEIIBHO.

4. Ilpumepusniii nepeuyenb Tem PI'3(P)

. OcHOBHbIE TOHATUS. METOIbI ONITUYECKOr0 BO3ACHCTBUS.

. CniocoObl onucaHust 3J€KTPOMAarHUTHOTO U3JTy4YEHHUE.

. YpaBHeHue Makcgea.

. Teopema Octporpanckoro-I'aycca u reopema Crokca.

. MarepuanbHble ypaBHEHUS.

. YpaBHEHHE I'PAaHUYHBIX YCIOBUH JJIsI BEKTOPOB 3JIEKTPOMArHUTHBIX MOJICH.

. HopmanbHble ¥ TaHT€HCaIbHbIE KOMIIOHEHTHI 3JIEKTPUYECKOTO M MATHUTHOTO MOJIEH.
. banaHc sHepruu 3J1eKTPOMAarHUTHOTO IMOJIS

. YpaBuenue 6ananca sueprun. @opmyna Ymosa-Iloutunra.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

[Tnockue 371eKTpOMarHUTHBIC BOJTHBI B O€3rpaHUYHON Cpeie.
["apmoHHMUECKHE BOJIHBI.

Pacnipoctpanenue niockoi BOJHBI B IPOU3BOJIBHOM HaIlPaBJICHUU.
CrpyKTypa 1osist IJI0CKUX IEKTPOMAarHUTHBIX BOJIH.
[ongpuzanus MI0CKUX 3J€KTPOMAarHUTHBIX BOJIH.

OnTuyeckre KBaHTOBBIE T€HEPATOPHI.

JIByXypOBHEBBIE U TPEXYPOBHEBBIE CUCTEMBI.

OcHOBHBIE CBOWCTBA JIa3€PHOT0 U3ITYYECHHUS.

Tunbl KBAHTOBBIX T€HEPATOPOB.

Henuneiinasa onTuka.

Henunelinasa nonspusanus cpeasl.

HekoTopsie osoxeHus TMHEUHbIE ONTUKH.

OnTHyueckoe AeTeKTUPOBaHUE U TeHepalis TapMOHUK.

['eneparnus cBera Ha MPOU3BOJILHON YaCTOTE U IPe0OpPa30BaHUs YaCTOTHI.
CamodoxycupoBKa cBeTa.

BriHyx/1eHHOE KOMOMHALIMOHHOE paccesiHUE CBETa.

l'onorpadust.






