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9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

LleJ'IFIMl/I OCBOEHUA yqe6H017| ONCUNNITNHBI ABNAKTCA:

— W3yYeHMe nNPUMOXEeHUNn JIMHENHOW anredpbl npu
BbIYUCIIEHUN;

3agayn yyebHOM ANCUNNIINHDI:

— m3yvyeHme rmmnbbepToBa NpocTpaHCTBa  KybuTOB,

McnoJib30BaHMEM reoMeTpun4eCcKmnx NOHATUMN;
— aHanus 3agaydn Ha COOCTBEHHbIE 3HAYEHUS;
— NPUINOXXEeHNA CNeKkTpasibHOro pas3rioXXeHus.

10. MecTo yyebHOM ANCUUNNUHBLI B cTpyKType OOI:

aHanm3e cCcxeM KBaHTOBbIX

NMHENHbIX OMNepaTopoB C

dvcumnnuHa oTHoCUTCS K BapVIaTMBHOIZ 4yacTtn y‘-le6HOFO nnaHa.

TpGGOBaHMﬂ K BXOAHbIM 3HaHNAM, YMEHUAM U HaBbIKaM.

3HaHWe mMaTtemaTMyeckoro aHanuaa, nMHenHon anrebpbl B 06bEMe 1-2 KypCoB.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AuUcuunnuHe/mMoaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kon HasaHune Kon(sl) MHaukaTop(si) MnaHMpyeMble pesynbTaThbl
KoMneTeHumnn 00y4eHuns
MK-1 | CnocobeH MK-1.1 | O6bnapaet 6a3oBbIMU 3HaTb:
AEeMOHCTpupoBart 3HAHUSAAMW, NOSYYEHHBbIMU B Akcrombl runbbepToBa
b 6a3oBble obnactn maTeMaTU4ecKmx u NPOCTPaHCTBAa, NOCTAHOBKY 3a4a4u
3HaHus (Mnn) ecTecTBEHHbIX HaykK, Ha COBCTBEHHbIE 3HAYEHMS,
MaTemaTU4ecKmnx npPoOrpaMMmnpoBaHus un NPUNOXEHNsI CNEKTPansHOro
N eCTeCTBEHHbIX MHOPMALIMOHHBIX TEXHONOMMIN. | Pa3NoXXeHUs
HayK, OCHOB MK-1.2 | YmeeT HaxoanTb, YMmeTb:
nporpaMMmnpoBaH dopmynmnpoBaTh 1 pellatb BbluncnsTtb ckanapHoe
nsa n CTaHOapTHble 3aayu B npounsBefeHne COCTOSHUIN KybuTos,
NHOPMaLMOHHbI COOCTBEHHOW Hay4HO- Haxoantb cobCcTBEHHbIE 3HAYEHUS U
X TeXHOMOrnN. nccneaoBaTenbCKomn cobCTBEHHbIE BEKTOPI,
neaTenbHOCTM B MaTemaTuke U crnekTpanbHble pasnoXeHns
MHdOpPMaTUKE.
MK-1.3 | MimeeT npakTuyeckum onbIT Bnapetb:
Hay4HO-MCCreaoBaTENbCKOM MeTogammn KOMMNbLIOTEPHOIO aHanus3a
OeaTenbLHOCTM B MaTemaTuke U 3afad NUHenHon anredpbl KyouTos
WHpopmaTuke.
MK-3 | CnocobeH MK-3.1 | 3HaeT ocHOBHble MeTOAbI 3HaThb:
co3gaeaTtb U NPOEKTUPOBAHMS U [ocTonHcTBa 1 HegocTaTkm
nccnegoBaTtb NpPoOn3BOACTBA NPOrpPaMMHOro nporpaMmMHoOro obecneyeHunst ans
HOBblE npoaykTa, NPUHLUMbI pelueHus 3agay nMHenHon anrebpbl
mMaTtemaTudeckue NOCTPOEHUS, CTPYKTYpbI U KyoutoB
Moaenu B npuembl paboThbl ¢
€CTECTBEHHbIX WHCTPYMEHTasbHbIMU
Haykax, cpeacTBamu,
NPOMbILLITIEHHOCT nogaepXXueaoLWmMMm co3gaHune
1 n 6usHece, c NporpamMmHbIX NPOAYKTOB U
y4yeToM NPOrpaMmMHbIX KOMMIIEKCOB, UX
BO3MOXHOCTEN COMpPOBOXAEHMS,
COBPEMEHHBIX aAMWHUCTPUPOBAHUS U
WMHPOPMAaLIMOHHBI pas3BuTMA (3BONHOLMN).
X TEXHOMOMNN " MK-3.2 | YmeeT ncnonb3oBaTb METOAbI YmeTb:
nporpaMMmnpoBaH NPOEKTUPOBAHMS U PaboTaTtb C nporpamMMHbIM
na n npon3BOACTBa NPOrpaMMHOro npoaykTom Python
KOMMNbIOTEPHON NpoAyKTa, NPUHLMNbI
TEXHUKN. NOCTPOEHWUSI, CTPYKTYPbI U
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npuembl paboTbl ¢
WHCTPYMEHTarbHbIMU
cpeacTeamuy,
nogaepXKuearLLmMmMy co3gaHme
NPOrpaMmMHOro NpPoayKTa.
MK-3.3 | MimeeT npakTn4eckmmn onbIT Bnapets:
NPUMEHEHNS yKa3aHHbIX BblLLe HaBblkamy paboTbl ¢ 6rTIOKHOTOM
METOLOB U TEXHOIOTMN.
MK-4 | CnocobeH MK-4.1 | 3HaeT coBpeMeHHbIe METOAbI 3HaTb:
ncnonb3oBaTb pa3paboTku n peanusaumm ANropuTMbl CNeEKTpanbHOro
COBpPEMEHHbIE anropuTMOB MaTeMaTUYECKNX pasnoXeHns
mMeToabl mMogenen Ha 6a3e A3bIKOB U
pa3paboTku n NakeToB MPUKNagHbIX MPorpaMm
peanu3auuu MOENMPOBaHUS.
KOHKPETHbIX MK-4.2 | YmeeT paspabatbiBath U YmeTb:
anropuTmoB peanu3oBbIBaTb anropuTtMbl PeanusoBaTb cnekTpanbHOro
MaTeMaTU4EeCKMX MaTemMaTU4eCKMX Moaenen Ha pasnoXxeHns
mMozenen Ha 6ase 6a3e A3bIKOB M NaKeTOB
S3bIKOB NPUKNagHbIX NPorpamMm
nporpaMMmnpoBaH MOOENMPOBaHMS.
NS 1 NaKeToB MK-4.3 | MimeeT npakTu4eckuin onbIT Bnapetsb:
npuknagHbelx pa3paboTku 1 peanusauuu HaBblkaMy KOMMLIOTEPHOM
nporpaMmm anropuTtMoB Ha H6a3se A3bIKOB U peanu3aunn CnexkTpanbHOro
MOOENNPOBaHMS. NakeToB MPUKIaAHbIX NPOrpaMMm | pasnoXXeHus
MOENMPOBaHUS.

12. O6beM AMcuUNnuHbI B 3a4eTHbIX eanHuuax/yac — 3/108.

CDopma npome)KyTquoﬁ aTtTecTaummn: 3a4eT C OLIEHKON

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpygoemMKocTb
Bug yyebHon paboTbl Bcero [lo cemecTtpam
5 cemecTtp
AyanTopHbIE 3aHATUSA 64 64
nekuum 32 32
B TOM yucne: | npakTn4eckue 16 16
nabopaTtopHble 16 16
CamocTosiTensHas paborta 44 44
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMexyTo4HOM aTTecTaumm
(3a4eT c oueHKomn)
Wtoro: 108 108

13.1. CopgepxaHue gUCLUUNIIUHbI

HaumeHoBaHue pasaena
AUCLMMNIUHBI

Ne n/n

CopepxaHue pasaena AUCUUNMUHBGI

Peannsauus
pasgena
OUCLIUMNIWHBI C
NOMOLLLbHO
OHnamnH-Kypca,
QYMK*

1. NNekuun https:/ledu.vsu.ru/pluginfile.php/5886624/mod_resource/content/1/QC_1%282022%29.ipynb

1.1 JInHenHble NpocTpaHcTBa 1. BekTOpHbIE NpPOCTpPaHCTBa

2. MNMpocTtpaHcTBa KyouToB

3. basucel

4. PasnoxeHune BekTopa no 6asmcy
1.2 Onepartopbl 5. JluHenHble onepaTopbl

6. Knaccudpmkaumnsa onepaTopos
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7. MaTpuyHOe npeacTaBneHne onepaTopos
8. MNMpoueaypa opToroHanusauum
9. HepaseHctBo Kowwmn-LiBapua

1.3 MpunoxeHus 10. CobCcTBEHHbIE BEKTOPLI U COBCTBEHHbIE
3Ha4YeHus

11. XapakTepuctu4eckmi NosIMHOM U
XapakTepuctmyeckoe ypaBHeHue

12. OpmuTOBbI ONepaTop

13. YHuTapHble onepaTop

14. dyHKUMM onepaTopoB

15. CnekTpanbHas Teopema 1 crnekTpanbHoe
pasnoxeHwe

16. 3aknounTensHasa nekumns

2. MpakTuyeckne 3aHATUA

2.1 1. TlpocTpaHCcTBO KyGUTOB

2.2 2. Basuchl

2.3 3. OnepaTtopbl

2.4 4. 3apadva Ha coOCTBEHHble 3HaYeHune
2.5 5. OpmMuTOBbLI ONepaTopbl

2.6 6. YHuTapHble onepaTopbl

2.7 7. CnekTpanbHasi Teopema

2.8 8. CnekTpanbHOe pa3noxeHue

13.2. Tembl (pa3aenbl) AUCUUNIINHBbI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONWMYECTBO YacoB)
Ne HavmeHoBaHue Tembl Mpaktnyeckn | CamocTos-
n/n (pasgena) oucumnnmnHbl Jlekummn e/llabopatop | TenbHas Bcero
Hble paboTta
1 | JlnHenHble NnpocTpaHcTBa 8 4/4 12 28
2 | OnepaTtoptl 10 8/8 20 46
3 | MNpunoxeHns 14 4/4 12 34
Wtoro: 32 16/16 44 108

14. MeToauuecKkue ykasaHusi Ansi 00y4alroLWmxcsa N0 OCBOEHUIO AUCLIUMIIUHDbI

OcBoeHne ancumMnnnHbl CKrnagbiBaeTcs U3 ayautopHou paboTsbl (y4ebHOM AeATENBbHOCTMH,
BbIMNOSIHAEMOM MO PYKOBOACTBOM MpenogasaTtenis) WU BHeayauTopHOW paboTbl (yyebHou
AEeATEeNbHOCTU, peanm3yemon obyyaoLmMmMcs CamoCTOATENBHO).

AyaouTopHasa paboTta cocTouT M3 paboTbl Ha NEKUMAX W BbINOSIHEHUS] MPAKTUYECKNX
3agaHun B 0OBbLEME, npeaycMOTpeHHOM y4ebHbIM nnaHom. Jlekums npegcraBndeT cobown
nocrnegoBaTenbHOE U CUCTEMaTMYECKOE M3NoXeHue ydebHoro maTtepuana, HanpaBneHHOe Ha
3HAaKOMCTBO OOYy4YalLMXCA C OCHOBHbIMA MOHATUAMM U TEOPETUYECKMMU MOSTOXKEHNAMMU
n3y4aemon OUCUMNINHbI.

JIeKuMoHHbIE 3aHATUA opMUpyOT 6asy ONA NpPaKTUYECKMX 3aHATMA, Ha KOTOpbIX
NnoryyYeHHble TeopeTUdeckme 3HaHUA MPUMEHSAIOTCA ONA PeLUeHUs KOHKPETHbLIX MPaKTUYeCKUx
3agay. Obyvarowmmesa ang ycnewHoro 0CBOEHMsST ANCUUMNIINHBI PEKOMEHOYETCSA BECTU KOHCNEKT
NeKUNn N NPaKTUYECKUX 3aHATUN.

CamocTosiTenbHas paboTa npegnonaraeT yriybnéHHoe nsyyeHme oTaenbHbIX pasnenoB
AVCLUMNIMHBI C UCMONb30BaHWEM NUTEpPaTypbl, PEKOMEHAOBAHHOW MpenofaBaTteniem, a Takke
KOHCMEKTOB NEeKUMI, KOHCMEKTOB MpaKTUYecknx 3aHaTuin. B  kavecTtBe nnaHa Aans
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camocToAaTenbHOM paboTbl MOXeT ObiTb ucnonb3oBaH pasgen 13.1 HacToswen pabouen
nporpaMmmbl, B KOTOPOM 3a(pMKCMpOBaHbl pasfensl ANCUMNINHBI N NX coaepxaHue. B pasgene
13.2 paboyen nporpamMmmbl OnpeaensieTca KomM4ecTBo YacoB, OTBOAUMOE Ha CaMOCTOATESbHYHO
paboTy Mo Kaxgomy pasgeny aucumnimHbel. bonbluee KONMYeCcTBO YacoB HA CaMOCTOSITENbHYHO
paboTy oTBoAMTCSA Ha Hambonee TpyAHble pasgensl AMCUMNAWHBL. [ns camocToATenbHOro
N3y4YeHUs OTAenbHbIX pasfgesioB AUCUMNINHBLI UCNOMb3YEeTCA NepeveHb nmTepaTypbl U Apyrunx
pecypcoB, nepeyncrieHHblX B nyHkTax 15 n 16 HacToswen paboyen nporpammbl. Obs3aTenbHbIM
3N1EMEHTOM CaMOCTOATESNbHOM paboThbl ABNAETCA BbINOSIHEHNE JOMALLHENO 3a4aHus.

YCNewHoCTb OCBOEHWUSI AUCUMMIUHBI ONPeAensieTcsi CUCTEMAaTUYHOCTbIO U ryBuHon
ayaUTOPHOMW M BHeayauMTOpHOW paboTbl oby4vatoLerocs.

Mp¥ MCNonb30BaHUN AUCTAHLMOHHBLIX 0Opa3oBaTerbHbIX TEXHOMOMMA U 3NEeKTPOHHOro
obyyeHns TpebyeTcs BbIMOMHSATL BCE yKasaHUs npenogaBaTerierl, BOBPeMsi NoAKMoYaTbCs K
OHNaWH-3aHATUSAM, OTBETCTBEHHO MOAXOAUTb K 3aaHUSM AN CAMOCTOSITENbHOM paboThl.

B pamkax gucuunnuHbl NpeaycMOTpeHO NpoBefdeHWe TPEX TeKywmx aTtTectauun 3a
cemecTp. PesynbTaTbl Tekyllen yCrneBaeMOCTU YYUTbIBAKOTCH MNPU BbICTaBIIEHUN OLEHKU MO
NPOMEXYTOYHOW aTTecTaumm B COOTBETCTBUM C nornoxeHvem [1 BlIY 2.1.04.16-2019
«llonoxeHne O TeKywen u NPOMEXYTOYHOW aTTecTauum 3HaHWW, YMEHUA U HaBblKOB
obyyaowmxcss Ha akynbTeTe KOMMbIOTEPHbIX Hayk BopoHexckoro rocygapcTBeHHOro
YHMBEpCUTETA C UCNONb3oBaHMeM BannbHO-PENTUHIOBON CUCTEMbI».

O6yueHure nuu, ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS OCYLLLECTBNSAETCS C y4ETOM
X NHONBMAYaAnNbHbIX NCUXOU3NYECKUX OCOBEHHOCTEN M B COOTBETCTBUN C MHAMBUAYANbHOM
nporpammon peabuvnutaumn. ns nuy, ¢ HapyLeHnem crnyxa npu HeobxoanMocCTy JonyckaeTcs
NMPUCYTCTBUE HAa NEKUMSIX N NPAKTUYECKMX 3aHATUSIX aCCUCTEHTA, a Takke CypaonepeBOaYMKOB U
TMdgnocypaonepeBoavmkoB. [pomexyToyHaa aTtTectauus Ons nuy C HapyLeHUsMKU criyxa
NpPOBOANTCA B MMCbMEHHON ddopMe, MpY 3TOM UCMONb3YHTCs 0bLume Kputepum oueHnBaHus. Mpu
HeobXxo4MMOCTN BpeMsi NOArOTOBKM Ha 3a4eTe MOXeT ObiTb yBeNnn4eHo. [ns nvu ¢ HapyLeHnem
3peHust  gonyckaeTcsa — ayguanbHoe — npegocTtaBnieHve  MHgopmauuu  (Hanpumep, C
NCNoNb30BaHMEM MPOrpamMM-CUHTE3aTOPOB peuyn), a Takke WCNOofb30BaHWE Ha neKuusx
3BYKO3anuCbIBaKOLWMX YCTPOUCTB (AUKTOGOHOB U T.4.). Ha nekumsix n npakTU4ecKknx 3aHATUSAX
npyv HeobXxo4MMOCTUN JONYyCKaeTcsl MPUCYTCTBUE accucTeHTa. [pn NnpoBeaeHUM NPOMEXYTOHHOM
aTTectauum ons nuu ¢ HapylleHMeM 3peHust TECTUPOBaHME MOXET OblTb 3aMEHEHO Ha YCTHOe
cobecegoBaHue no Bonpocam. lNpn HeEOBXOOMMOCTU BpeEMSI MOArOTOBKM Ha 3K3aMEHEe MOXeT
OblTb yBenunyeHo. [OnNs nuy C HapyweHusiMM OMOPHO-ABUraTenbHOro annaparta npu
Heob6Xxo4MMOCTN AonycKaeTCcs NPUCYTCTBME aCCUCTEHTA Ha NEKUMSAX U NPaKTUYECKUX 3aHATUNAX.
[MpomexyTouHasi aTtTectaums Ons nuy C HapyleHUsIMU OMOPHO-ABUraTenbHOro annapara
NPOBOANTCA Ha OOLUMX OCHOBAHUSX, MPM HEOOXOAMMOCTU Mpouedypa dKk3ameHa MOXET ObITb
peann3oBaHa AUCTAHLUMOHHO.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHag nuteparypa:
Ne
n/n
1 | TonbKo 13 aNeKTPOHHbIX BubnunoTeyHbix cuctem (lanbook n 1.4. cM. HXKE B NyHKTE B))

Bupman, M. L. CnekTpanbHas Teopusi CaMOCOMNPSPKEHHbIX ONepaTopoB B rMNib6EpTOBOM NPOCTPAHCTBE :
yyebHoe nocobue / M. L. BupmaH, M. 3. Conomsak. — 2-e n3g., ucnp. n gon. — Cankr-letepOypr : JlaHb,
2 | 2022. — 464 c. — ISBN 978-5-8114-1076-7. — TeKCT : aneKTPOHHbIN // JlaHb : 9NEKTPOHHO-
oubnuoTtedHas cuctema. — URL: https://e.lanbook.com/book/210518 (nata obpawerus: 26.09.2023). —
Pexum goctyna: ansg aBTopms. Nonb3oBaTenen.

Xugapu, . [1. KsaHToBble BblumcneHnus. MNpuknagHon noaxoa / . . Xngapw ; nepeBog ¢ aHrnuminuckoro B.
A. Apoukoro. — Mockea : JMK [Mpecc, 2021. — 370 c. — ISBN 978-5-97060-890-6. — TekcT :
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3NEKTPOHHBIN // JlaHb : 3neKkTpoHHO-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/240920
(oata obpawenus: 26.09.2023). — Pexum gocTtyna: Ans aBTopus. Nonb3oBaTenen.

(20>

0) gononHWTenbHasa nuTeparypa:
Ne
n/n

NcTouHnk

Mpununko, B. K. ®usnyeckne oCcHOBbI KBAHTOBbIX BbluMcneHW. [JuHamumka kybuta : moHorpacusa / B. K.
Mpununko, N. WN. KosaneHko. — CaHkT-MNetepbypr : Jlaub, 2022. — 216 c. — ISBN 978-5-8114-3383-
1 | 4. — TekcT : anekTpoHHbIN // JlaHb : aneKTpoHHO-6nbnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/205985 (naTa obpalieHus: 03.04.2023). — Pexum goctyna: ons aBTopua.
nonb30BaTeNewn.

2
3

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble pecypchbl MHTEPHET):
Ne

n/n
1 | 3HBE BI'Y: https://lib.vsu.ru/

2 | QnekTpoHHO-6UbnNMoTeYHas cucteMa "YHuBepcuteTckas bubnuoteka online": http://biblioclub.ru/

3 | OnekTpoHHO-6MbnnoTevHas cuctema "JlaHb": https://e.lanbook.com/

4 | OnekTpoHHO-6MbnnoTevHas cuctema "KoHcynbTaHT ctygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbI yHuBepcuteT BIY: https://edu.vsu.ru/

Pecypc

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHnsa AN CaMOCTOATENIbHOW paboTbl

Ne
n/n

NcTouHnk

Mpununko, B. K. ®uanyeckme oCHOBbI KBaHTOBbIX BblYMCIEHWUA. [JuHaMuka KybuTa : moHorpacdums / B. K.
Mpununko, N. N. KoBaneHko. — CaHkT-NeTepbypr : JNlaHb, 2022. — 216 c. — ISBN 978-5-8114-3383-4. —
1 TeKcT : aneKTPOoHHbIN // JlaHb : anekTpoHHO-bubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/205985 (naTta obpawenus: 03.04.2023). — Pexum gocTyna: Ans aBTopuma.
nosib3oBaTesien.

N

17. OOpasoBaTesfibHble TEXHOMOrMMKU, WUCNOfib3yeMble NpU peanusauum Yy4yebHOWM
AUCLUUNSINHBLI, BKMOYas AUCTaHLUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue)

Mpn peanusauum AUCLUNIAMHBI MOTYT WCMOMNb30BaTbCsl TEXHOMOMMU  3NEKTPOHHOMO
obyyYeHuss U AMcTaHUMOHHbIE obpa3oBaTernbHble TexHOMorMM Ha Gase nopTtana edu.vsu.ru, a
Takke apyrve OOCTYMHble pecypcbl ceTn NHTepHeT.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLMNIINHBI

AyouTtopusa Ons NEKUMOHHbIX 3aHATUA: MyNbTUMeOuna-nNpoekTop, 3KpaH ANa npoekTopa,
KOMMNblOTEP C BbIXOOQOM B ceTb «WHTepHeT». CneumanusanpoBaHHaa Mebenb (CTonbl
yyeHu4eckue, cTynbs, gocka). lNporpammHoe obecnedeHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos opmata pdf, bpaysep.

AyD,I/ITOpI/IFI Ona  NpakTu4eckKnx 3aHATUN: cneunanmn3npoBaHHan mebernb (CTOJ'IbI
y4yeHn4eckune, CTyrb4, LI,OCKa).

AyauTtopus onst nabopaTopHbIX 3aHATUN: KOMMNbIOTEPLI C BbIXOAOM B CeTb «VIHTEpHET» 1
AOCTYNOM K 3NEeKTPOHHbIM BUBMMOTEYHBbIM cucTemam, crneuvanmaMpoBaHHaa mebenb (CTonbl
y4yeHun4yeckme, cTynbs, gocka). lNporpammHoe obecneveHue: LibreOffice v.5-7, nporpamma gns
npocmoTpa gannos opmata pdf, 6paysep.



https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

coAepXaHNeM crieQyroLmx pasaenos ANCUUMNINHGIL

nOpﬂﬂ,OK OLEHKM OCBOEHUA O6y‘-IaIOLL|,I/IMVICFI y‘-le6HOFO MaTtepumalia onpegendeTcd

NHuankaTop(bl)

Ne HanmeHoBaHue pasgena
KomneTteHuumsi(n) DOCTUXKEHUSN OueHouYHbIe cpeacTBa
n/n AncunnnunHel (Mogyns)
KoMneTeHummn
MK-1 MK-1.1, MK-1.2, NK-1.3 OueHouYHbIE cpeacTBa
1 | JluHenHble npocTpaHcTBa MK-2 MK-2.1, NK-2.2, NK-2.3
MK-3 MK-3.1, NK-3.2, NMK-3.3
MK-1 MK-1.1, MK-1.2, NK-1.3 OueHouYHbIEe cpeacTBa
2 Onepatopbl MK-2 MnK-2.1, NK-2.2, NnK-2.3
MK-3 MK-3.1, MK-3.2, MK-3.3
MK-1 MK-1.1, MK-1.2, NMK-1.3 OueHoYHbIE CpeacTBa
3 MpunoxeHus MK-2 MK-2.1, NK-2.2, rfK-2.3
MK-3 MK-3.1, MK-3.2, MK-3.3
4 MK-1 MK-1.1, MK-1.2, NMK-1.3 OLeHoYHbIE CpeacTBa
MpunoxeHus MK-2 MK-2.1, NK-2.2, rfK-2.3
MK-3 MK-3.1, NMK-3.2, NMK-3.3

lMpomexyToyHas aTTectauusi
dopma KOHTPONS — 9K3aMeH 3a4€T C OLEHKOMN

20. TunoBble OLEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OUeHUBaHUsA

20.1. TeKyw MM KOHTPOIb YCNEBaeMoCTHn

KoHTponb ycnesaemocTu No AUCLUMNIMHE OCYLLECTBNAETCS C MOMOLLBIO CNeayHLLMX OLEHOYHbIX
cpencTB: KOHTporbHas paboTa, nabopaTtopHas paboTa, MMCbMEHHbI ONpoc

(JTaBopaTopHble paboTbl, KOHTPONbHbLIE PaboThl, pedepaTbl, MTMCbMEHHbIE N YCTHbIE ONPOCHI U T.4.
OBASATEJIbHO ¢ kpuTepmsaMn oLeHUBaHUS U TUNOBbIMU 3agaHusaMun. Ecriv ectb nabopatopHbie
paboThbl, TO Hy>KEH NepedeHb BCex abopaTopHbIX M TUNOBOE 3afaHue Angd nabopaTopHon paboTol.)

N~ WNE

KoHTponbHasa paboTta Ne 1

3agaHusa ons KOHTPOIbHbLIX paboT ¢ bannamm

®opmyna Junepa. (5 6annos)
CnoxeHne komnnekcHblx Yncen (5 6annos)

YMHOXeHue KOMNNeKCHbIX Yncen (5 6annos)

HeneHne komnnekcHbix Yucen (5 6annos)
BekTop coctosiHusa kybuta (5 6annos)

Cdpepa brioxa (5 6annos)

CkansapHoe npoussegeHue (10 6annos)
OpTtoroHanusaumsa sektopos (10 6annos.)

KpuTepuu oLleHMBaHUS KOHTPOMbHbLIX pabdoT

— 0-24 6anna

— «HeyOoBNeTBOPUTETTbHO»

— 25-34 6anna — «y4oBNeTBOPUTENBHO»
— 35-44 6anna — «XOopoLLO»




— 45-50 6annoB — «OTNUYHO»

MepeuyeHb NabopaTopHbIX padoT

[NepeyeHb nabopatopHbIX pabdoT

baauchbl

PasnoxeHune BekTopa no 6asucy
CkansipHoe nNpou3BeaeHne BEKTOPOB
Onepatopbl

OpMUTOBbLI onepaTopbl

YHUTapHble onepaTtopsbl
CnekTpanbHas TeopemMa
CnekTpanbHoOe pasnoXxeHune

Nk WNE

TunoBoe 3apaHue ansa nabopaTtopHow paboThl

JTabopatopHas pabota Ne 1
«basucbl»

Llenb pa6oTbl: Mo3HakoMnTbCsA ¢ 6asnucamm: BbIMUCTIUTENbHBLIM, ANaroHanbHbIM U KpYroBbIM.
TpebyeTcsa paspaboTaTb NporpaMmMy Ans UMMCTPaLUM B3anMOCBS3N pasfMyHbiX 6a3ncos.

TpeboBaHuA Kk BbINONHEHMIO paboTbl: BbiNONHEHNe nabopaTtopHom paboTbl NpegycmaTpmBaeT
HanMcaHnMe NporpaMmbl, peanunayoLLen B3anmMocBs3n pasnnyHbix 6a3ncos.

OT14éT 0 paboTte npoBoaMTCS B BUAE cobeceaoBaHns 1 3aknovaeTcsl B AEMOHCTpaUun paboThbl.
nporpamMmbl, 00 bACHEHUM MPUHLIMMOB PaboThl anropuTMa 1 OTBETOB Ha JOMONTHUTENbHbIE BOMPOCHI.

KpI/ITepI/IVI OUEeHKM: angd nonyyYyeHnn oueHKN «3a4TeHO» HeobXxoa4MMO NOoKasaTb BbICOKUN YPOBEHb
BliageHnd TeopeTtn4eCckmum matepumarioMm, ymeTb OOBACHUTL npuHUMN pa6OTbI HanuMcaHHOoM nporpamMmbl,
BEPHO OTBETUTb HA AOMOJIHUTETIbHbIE BOMNPOCHI.

3agaHue: HanucaTb NporpamMmy, peanuayroLLyo B3auMMOCBSA3W pasnnyHbix 6a3ucos. MNpoeeputb paboTy
nporpammbl Ha KOHTPOSIbHOM NpUMepe

anBeﬂéHHble HNXe 3agaHnA peKkoMmeHayeTCcA ncnonb3oBaTtb Npu npoBegeHMn ANarHOCTU4eCKNX
pa60T ANA OLEeHKM OCTAaTOYHbIX 3HAaHUW NO AUCLUMIIUHE

OBA3ATEJIbHO! Ana BCcex aucuMnnuH, KpoMme QUCUUNIUH no Bbi6opy (OB) u ¢hakynbTatBoB
10 TecTOBbLIX 3aAaHUN, 5 C KPAaTKUM OTBETOM U 5 ¢ pa3BEPHYTbIM OTBETOM — MOXHO GonblLue.
910 3apaHus, NO KOTOPbIM CTYAEHTOB NMPOBEPSAIOT Ha aKKpeaAUTaL UK.

3apaHug c BbIOOpOM oTBETa

Ne 3apaHve BapuaHTbl oTBETa BepHbi
oTBeT

1 | Hantu pesynbtat npounssegeHuns: ZX. 1) Y, 2)-Y,; 3)iY; 4)-iY iY

2 | Hantn pesynbTat npousseaeHus: 3i*5i 1) 0; 2)-15; 3) 15; 4)15i -15

3 | Hantn pesynbTaTt npon3seaeHus: 1) 0;2)2;3)1,4)3 2
(2]ex>+3ley>, [ex>)

4 | OaH BekTOp: 2|e,>+3|ey>. Yemy paBHa y 1) 0;2)2;3)3;4)2 3
KkoopguHaTa?




5 | daHbl BeKTOpbI: |[a>=|ex>+3|ey> u 1) pa; 2) Het aa
|b>=2|ex>+6|e,>. ABnatoTCA NN 3TN BEKTOPbI
NNHENHO 3aBUCUMbIMU?
6 | PaccmatpumBatoTcsi BEKTOPDI 1) 0;2)2;3)3;4)0.7 0.7
BbIYMCMUTENBHOrO U AnaroHanbHoOro 6asncos.
Yemy paBHO ckansipHoe npoussegeHne <+|1>?
7 | daH BekTOp |a>=4|e,>+3|ey>. Yemy paBeH 1)4;2)-5;3)3;4) 5 5
MOJyfb 9TOro BEKTopa?
8 | Yemy paBeH crieg matpuubl X? 1)1;2)-1;3)0;4) 2 0
9 | Yemy paBeH onpegenurtens maTpuubl X? 1)1;2)-1;3)0;4) 2 -1
10 | Yemy paBeH onpegenutens MmaTpuupl, 1)1;2)-1;3)0;4) 2 -1
COBCTBEHHbIE 3HAYEHUS KOTOPOW paBHbl 1 U
(-1)?
3agaHua ¢ KpaTkumM OTBETOM
BepHbIn
Ne 3apaHue
oTBeT
1 | Yemy paBHO ckansapHoOe Npov3BeeHNE BEKTOPOB: |[a>=4|e,>+3|e,>, |b>=-3|ex>+4|e,>7? 0
2 | AsnstoTca nu BekTopsbl |[a>=4|e,>+3|e,>, |b>=-3|ex>+4|e,> opTOroHanbHbIMU? aa
3 | AsnstoTca nu BekTopbl [a>=4|ex>+3|e,>, |b>=-3|ex>+4|ey> HOpMUPOBaHHLIMU? HeT
4 | Yemy paBHbl COGCTBEHHbIE 3HAYEHMST MATpULbl X? 1,-1
5 | Yemy paBeH cneg matpuubl YX? 0

3agaHna ¢ pa3BEPHYTLIM OTBETOM

3apaHue 1. Hantu cobCcTBEHHbIe 3Ha4YeHUA U COGCTBEHHbIe BEKTOPbI MaTpuubl X.

1)
2)
3)
4)

PewweHnue.
MoctaHoBKka 3agaun. X|v> = x|v>
HaxoxaeHue c.3. X: x1=1, xo=-1.
Haxoxgaenue c.B. |vi> = 0,707(1,1)", |v->=0,707(1,-1)".
MpoBepka.

3agaHue 2. YNpocTUTb BbipaXeHue e,

1)
2)
3)
4)

Peluenue.
lMocTaHoBKa 3agaun. HanTtu saHaveHne onepaTtopHOn OYHKLUN.
A=l
Mcnonb3yem cTteneHHoM psa A51s 9KCMNOHEHTbI.
eAX = cosx + iAsinx.

3apaHue 3. HanTtu cnekTpanbHoe pasnoxeHue maTpuubl X.

1)
2)
3)
4)
5)

PeweHne.
MNMocTtaHoBKka 3agaun. X|v> = x|v>
HaxoxaeHue ¢.3. X: X1=1, Xo=-1.
HaxoxpaeHwe c.B. [vi>=0,707(1,1)", |v2>=0,707(1,-1)".
HaxoxpgeHne npoekTopos Pi, Pa.
3anncb cnekTpanbHOro pasnoXxeHns X=x;P1+xzPa.
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3apaHue 4. Haintn matpuuy X2,

1)
2)
3)
4)
5)

PeweHne.
MNMocTaHoBKka 3agaun. X|v> = x|v>
HaxoxaeHue c.3. X: X1=1, Xo=-1.
Haxoxgaerue c.B. |vi> = 0,707(1,1)", |v->=0,707(1,-1)".
HaxoxgeHne npoekTopoB Pi, Pa.
3anunck CnekTpanbHOro pasnoxeHusa XY2=x;Y2P1+x,2P,.

3apaHue 5. MpoBepuTb ycnoBue NOMHOTLI AN COOCTBEHHbIX BEKTOPOB MaTpuubl X.

1)
2)
3)
4)

Peluenue.
MocTaHoBKka 3agaun. X|v> = x|v>
HaxoxaeHue c.3. X: x1=1, x2=-1.
Haxoxaenue c.B. |vi> = 0,707(1,1)", |v>=0,707(1,-1)".
MpoBepka ycnoBus NOMHOTHI | = [vi><vi| + [Vo><vy|.

KpuTepuu oueHmBaHus Bannbl
MmeeTcs BepHasi nocrnenoBaTenbHOCTb BCEX 3TANOB peLleHus, 3
060CHOBaAHHO NOMy4YeH BEPHLIN OTBET.
lMony4yeH HEBEPHbIV OTBET M3-3a BbIYMCIUTENbHOM OLWNOKK, NPY 3TOM 2
nmeeTcsa BepHas NocrneaoBaTenlbHOCTb BCEX 3TAMNOB pPeLLeHUs.
lMonyyeH BepHbIM OTBET, OOHAKO MMEKTCH NPONYCKM OOHOMO UK ABYX 1
3TanoB peLleHns
nnm
PelwleHne He 3aBepLUeHO, 04HaKo BEPHO BbINOSTHEH XOTS Obl OAWH U3
3TanoB peLleHuns.
PelueHune He COOTBETCTBYET HU OQHOMY M3 KpUTEPUEB, NEPEYNCTIEHHBIX 0
BbiLLE.

20.2. NMpomexyTo4Han atrecrayms

MpomexxyTouyHas aTTecTauuss no AWCUMMNIMHE OCYLLecTBnsieTcs

OLUEHO4YHbIX CpeacCTB: Nnepe4vyeHb BOMPOCOB K 3a4eTy

1)
2)
3)
4)
5)
6)
7
8)
9)

MepeyeHb BONPOCOB K 3a4€Ty

MoHaTHe runbbepToBa NPOCTPaAHCTBA B KBAHTOBbIX BbIYUCIIEHUSX.
BbluncnurtenbHbin 6a3uc.

AnaroHanbHbin 6a3unc unn 6asmnc Agamapa.

Kpyrosow 6a3suc.

basuc benna.

PasnoxeHue BekTopa no 6asucy.

JInHeHas He3aBUCKMMOCTb.

CkanspHoe npousBeaeHue.

HepaseHctBo Kowwu-LBapua.

10) NoHATue onepatopa. KommyTtaTop onepaTopos.
11) OpmunTOBbLI ONEepaTopbl.
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12) YHuTapHble onepaTopsl.

13) CobcTBEHHbIE 3HAYEHMA onepaTopa.
14) QR anroputm.

15) CobcTBEHHLIE BEKTOPLI ONEPATOPOB.
16) OpToroHanmsawmsa cMcTemMbl BEKTOPOB.
17) CnekTpanbHasi Teopema.

18) CnekTpanbHoOe pasnoxeHne maTpuL.
19) ®yHKUMK orepaTopoB.

,D,J'IFI OoueHnBaHuA pe3ynbTaTtoB O6yquVIF-I Ha 3a4éTe C OLEHKOM ncnonb3yeTcad 4-6annbHas wana:
«OTJIMHHO», «XOpPOLWO», «yaoBNeTBOPUTESIbHO», «KHEeyO4OBJ1IETBOPUTESTTBHO»

KpuTepum oueHnBaHnsa kKomneTeHuuin

YpoBeHb
cchopmumpoBaHH
ocTn
KOMMEeTEeHLINN

LLlkana oueHok

lMonHoe cooTBeTCTBME OTBETA OBYyYaloLerocs BCem
nepeyvmcneHHbiM kputepusam. Obyyarowmncs AeMoHCTpupyeT
BbICOKU YPOBEHb BNaaeHns matepranomM, OpueHTMpyeTc S B
npegmeTHon obnacTun, BEpHO OTBeYaeT Ha BCe AONOMHUTENbHbIE
BOMPOCHI.

[NoBbILLEHHbIN
YPOBEHb

OTnnyHo

OTBeT Ha KOHTpOJ'IbHO-VI3MepVITeJ'IbHbII7I maTtepuan He
COOTBETCTBYET OAHOMY U AByM U3 nepe4vncriieHHbIX
nokasaTtenem, HO o6yqarou.|,vu7|c;1 AaeT npaBuiibHble OTBETbI HA
OononHunTelbHble BOMPOCHI. ,D,OI'IyCKaIOTCFI oLnGKM npu
BOCHpOM3BeﬂeHMMHaCTMTeOpeTMHeCKMXHOHOXGHMW

BaszoBbin
YPOBEHb

XopoLuo

OTBET Ha KOHTPOIIbHO-N3MEPUTENbHLIV MaTepuarn He
cooTBeTCcTBYET NtobbIM TPEM 13 NEPEUNCTIEHHBIX NOKa3aTenewn,
oby4yaoLwmiics gaeT HenorHble OTBETbI HA JOMONHUTENbHbIE
Bonpockl. ChopMmnpOBaHHbIE 3HAHUSA OCHOBHbIX NMOHSTUN,
onpegeneHui n Teopem, nlyvaemblx B Kypce, He Bcerga nosiHoe
WX NOHUMAaHWE C 3aTPYAHEHUSMU NPY BOCNPOM3BEAEHNN.

MoporoBbin
ypOBEHb

YpoBsneTBopuUTErbHO

OTBET Ha KOHTPOIIbHO-N3MEPUTENBHLIV MaTepuarn He
COOTBETCTBYET Mo6bIM YETHIPEM U3 NEPEUNCEHHbIX
nokasareneu. ObyyaloLWwninca 4EMOHCTPUPYET OTPbIBOYHbIE
3HaHMSA (NMMBO NX OTCYTCTBMUE) OCHOBHBIX NMOHATUIA, ONPEeaeneHni
1 TeopeM, UCNoMb3yeMbIX B Kypce.

Hey,qoaneTBopMTen bHO
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