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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B51.B.[1B.02.02 KpaeBble 3agayuuv Ans ypaBHEHUW 3NNUNTUYECKOro Tuna

1. Koa u HaumeHoBaHue HanpasneHusa nogrotoBku: 01.03.01 MaTtemaTuka

2. Mpocdmnb noarotoBku: [inddhepeHumanbHble ypaBHEHUSA, AUHAMUYECKUE CUCTEMbI U
onTumanbHoe ynpasrieHue

3. Ksanudumkauunsa BbinyckHuka: bakanaBp

4. ®opma ob6yyeHus: OyHasn

5. Kadepnpa, orBevarwwas 3a peanusauuio gucumnnuibl: Kadeapa ypaBHeHUM B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4eckoro dakynbrteTa

6. CocTaButenu nporpammbi: Pi6eHko AnekcaHap CepreeBud, kaHauaaTt (oU3NKO-
MaTeMaTU4eCKUX HayK, AOLEHT

7. PekomeHpgoBaHa: Hay4yHo-meTogM4yecKMuM COBETOM MaTemaTu4dyeckoro dakynbreTta
MpoTtokon Ne0500-06 oT 25.05.23

8. YyeOHbIN roa: 2026/ 2027 CewmecTp: 7.



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenn nsyyeHms aucumnnmnHbl:

- O3HaKOMIIEHME  Yy4yalWmxcss C  COBPEMEHHbIMU
AnddepeHLmanbHbIX YpaBHEHWIA € YAaCTHBIMY NPOW3BOAHBIMMU.

3agauun nsyyeHus UCUMNINHbI:

- hopmumpoBaHmne 1 pa3BUTUE COAEPXKATENbHOWM NOMMKM NPUMEHEHUS BBOAMMbIX MOHSTUI
N METOOO0B AJ11 PeLUeHNsi KOHKPETHbIX 3KCNepUMeHTarbHbIX U NPUKNagHbIX 3a4ay;

- pa3BUTHE HABbLIKOB NMPUMEHEHWSI NMOSYyYEHHbIX 3HAHWUIA HA NPaKTUKE;

MeTodamMu  MUccreaoBaHus

- JaTb COBpPEMEHHble TeopeTUdeckne 3HaHnA B 06nacTun KpaeBblX 3agad Ans ypaBHEHUN
ANAUNTUYECKOrO TUMa N nNpakTU4Yeckue HaBblKU B peLleHUn U nccnenoBaHUM OCHOBHbLIX TUMOB
AnddpepeHumanbHbIX YpaBHEHUN C YACTHLIMW NPOU3BOLHbBIMMU.

10. MecTo yye6GHOM AncunnnuHbl B cTpykType OMOI: bnok 1; yacTtb, opmmpyemas
yyacTHMKamMu obpasoBaTesnbHbIX OTHOLUEHWUI; AUCLMNIIMHA NO BbIGOPY.

[na ero ycnewHoro OCBOEHUS HeoOXOOUMbl 3HAHUA W YMEeHUs, NpUOBpeTeHHble B
pesynbTate 0byyeHus No npeplwecTeylOWNM AucuunnuHam: «Anrebpa», «Matematunyeckun
aHanun3y, «KomnnekcHblh aHanuay», «PyHKUMOHaNbHbIM aHanusy, «[uddepeHunanbHble
ypaBHEHUNA», «YpPaBHEHNSA C YAaCTHbIMU NPOU3BOAHbIMUY, «[on. rnaBbl ypaBHEHWUI C YaCTHBIMA
npounssogHbIMny, «MeTtoa dypber.

CtyoeHT pomkeH cBobogHO BnageTb MaTeMaTUYeCKMM aHanu3om, Teopuen psnos,
Teopnen YHKUMA KOMMMEKCHON MepeMeHHOW, aneMeHTaMun nuHenHown anrebpbl, obnagatb
MOMHBIMA  3HAHUSIMU  KYPCOB  OObIKHOBEHHbLIX  AuddepeHunanbHbiX — ypaBHEHUA U
anddepeHumanbHbiX YPaBHEHUI C YACTHBIMU MPOU3BOAHBLIMU, 3HAHUAMU TEOPUU UHTErpanoB
Ilebera, Teopum 6aHaxoBbIX U rTMNLO6EPTOBLIX NPOCTPAHCTB.

3HaHMe meToaoB N3y4vyeHuns peUJeHMVI KpaeBblX 3agad ansd ypaBHean7| ANNMNTUN4eCKoro
TMna siBnsieTcss 6a3oBbIM npn nN3y4eHnMn mMartemMatTny4eckmnx mMoaeneun pa3yiIn4vHbIX CbVI3I/I‘-IeCKVIX,
XUMNYECKMX, BOMONOrnvecknx, coumnanbHbIX npoueccos. Kpome TOro, Kpaesble 3agadn and
ypaBHeHvu7| ArnnnTn4ecKoro Tuna 4ABlAKOTCA OTAESIbHbIM  COBPEMEHHbIM  ANMHAMUYECKU
pa3BunBarOLLMMCA pa3aesiom MaTeMaTn4eckom HaYyKu.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MK
MK-4 CnocobHocTb K MK-4.1 MNpumeHseT 3HaHMs | 3HaTb: Kak MPUMEHATb 3HAHUSA OTEYECTBEHHOMO U
onpegeneHuto OTEYECTBEHHOIO U | MEXOYHApPOAHOro onbiTa B 06ractu  3HaHWK
uernen n sagav MEXOYHapOAHOro | ypaBHEHUA B YacCTHbIX  MPOU3BOAHbLIX U
NPoOBOAMMbIX onbiTa B obnactu ypaBHEHU MaTemMaTn4eckon pusmku.
ncecnenoBaHuin, 3HaHWN ypaBHEHUN B
3HaHne YacCTHbIX YMeTb: NMPUMEHATb 3HAHUSA OTEYECTBEHHOIO U
OTEYECTBEHHOIO U NPON3BOAHbIX U MexXAyHapogHoOro omnbiTa B obnactm 3HaHun
MexngyHapoaHor ypaBHEHWI YPaBHEHUA B  4YaCTHbIX  MPOU3BOAHbLIX U
o onbiTa B MaTemaTu4eckomn ypaBHEHU MaTemMaTn4eckon pusmku.
obnactn 3HaHun PUr3nKN
ypaBHeHWI B Bnapets: MeToZamu, No3BONALLNMU
YaCTHbIX NPUMEHSTb 3HaHuA OTEeYeCTBEHHOrO "
NPOU3BOAHbLIX U MeXAyHapogoHOro onbiTa B obnactn 3HaHun
ypaBHeHWI YpaBHEHUA B  Y4aCTHbIX  MNPOU3BOAHbLIX U
MaTemMaTU4eCcKom ypaBHEHU MaTeMaTU4eckon pusmku.
dusmkn, ymerve | MK-4.2 AHanuaunpyet n | 3HaTb: Kak aHanuaupoBaTtb W  BHeOpPSATb
ncnonb3oBaTtb BHeapsieT OTEYEeCTBEHHbIN W MEeXAyHapOoAHbIN OnbiT B
OTEYECTBEHHbIN U OTEYECTBEHHbIN W | gaHHoM obnacTtu 3agay.
MeXayHapoaHbIn MeXayHapoaHbIin
OnbIT B JAHHON OnNbIT B JaHHOW | YMeTb: MNPUMEHATb  MeToabl aHanun3a wn
obrnacTtv 3agay obnacTtn 3aga4 BHEAPEHNS OTEYECTBEHHOIO U MeXAyHapoOHoro
onblaT B JaHHoM obnacTtu 3agay.




Bnapets: MeToZamu, NO3BOMNSAOLLNMU
aHanuaupoBaTb M BHeOpPATb OTEYECTBEHHLIN U
MEXOYHapOA4HbIN  ONbIT B [aHHOW obnactu
3agav.

MNK-4.3

dopmupyeT
nepapxmio
OCHOBHBbIX
BTOPOCTENEHHbIX

ncenenoBaHuAXx,
npoBOANMBbIX

n

uenem un 3agad B

B

obrnactu ypaBHeHWi

3HaTb: kak dopMUpoBaTb NepPapxXm0 OCHOBHbLIX U
BTOPOCTENEHHbIX uenen " 3agad B
nccrnegoBaHusaX,  MNpoBOAMMBIX B obnacTu
YPaBHEHUA B  YacCTHbIX  MPOM3BOAHbLIX U
YpaBHEHWNN MaTeMaTU4ECKON N3NKN.

YMeTb: (opMMpPOBaTbL MEPapXUI0 OCHOBHBIX W
BTOPOCTENEHHbIX uenewn n 3agay B
uccnenoBaHusax,  MNpoBOAMMBIX B obnactu
YpaBHEHUA B  4aCTHbIX  MNPOU3BOAHbLIX U
ypaBHEHU MaTemMaTU4eckon pusmku.

B YaCTHbIX
NPOV3BOAHbIX n
ypaBHeHUi
MaTemMaTu4eckomn
hU3MKN.

Bnapgets: MeToAamu, NO3BOMAKOLLNMU
dopmmpoBaTb nepapxuio OCHOBHbIX "
BTOPOCTENEHHbIX uenen n 3apay B
nccrnefoBaHusAX,  MNpoBOAMMBIX B obnactu
YPaBHEHUA B  YacCTHbIX  MPOM3BOAHbLIX U
YpaBHEHNN MaTeEMaTUYECKON PUNKN.

12. O6bemM gucUMNUHBbI B 3a4eTHbIX eanHuulax/yac.— 2/ 72.

dopmMa NPOMEeXYTOYHOM aTTeCcTaLuu:

JK3aMeH — 7 cemMecTp

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpynoemMKkocTb
Bua yueGHolt paboTbi Bcero Mo cemecTpam
7 cemecTp
KoHTakTHas pabota 28 28
nekumm 14 14
npaxkTnyeckune 14 14
B TOM YmChe: nabopartopHsle
KypcoBasi paboTta
KOHTPOIbHbIE paboThl 1 1
CamocTtosaTensHas paborta 8
lMpomexyTouHasa aTTecTauus - ak3ameH 36 36
WToro: 72 72
13.1. CogepxaHMe QUCLUMNIUHDI
n/n Peanusauuns
pasgena
HanmeHoBaHue pa3gena c OVCUMNNNHBI C
ofepxaHue pasgena AUCLMNNUHbI
ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-Kypca,
OYMK*
1. lekuum
1.1 1. BaHaxoBbl 1 rnbLOEepTOBLI MPOCTPaHCTBA
2. JInHenHble orpaHUYeHHbIe onepaTopbl
MpenBaputencHble 3. O6pas 1 sgpo onepatopa
cBefeHus n3 4. ConpsbkeHHble oneparopsbl. Kosigpo
yHKLMOHaNbLHOro aHanu3a | onepatopa
5. Teopema Pucca
6. PasnoxeHune rmnb6eptoBa NpocTpaHCcTBa
7. BnonHe HenpepbIBHbLIE OnepaTopbl




1.2 1. JleBble " npasble perynapusaTopsl
OrpaHN4eHHOro oneparopa
2. KpuTtepuin HeTepoBOCTU onepaTopa
3. Teopembl 0 perynsapusaropax

HeTtepoBckue onepatopbl
4. Teopembl O  BO3MYyLLEHMU HETEPOBCKMX
pe3ynsipu3aTopos
5. TeopeMbl O  NpoOU3BEAEHUN  HETEPOBCKMX
perynsipusatopos
. 1. MepBasa 1 M NPUOPHbIX HKax

1.3 ANPUOPHBIE OLIEHKN epBasi Teopema 06 anpuop oueHka

2. BTopas Teopema 06 anpuopHbIX OLEHKaXx
2. MpakTuyeckne 3aHATUA
2.1 DyHKLUMOHarbHbIE 1. O606LeHHbIE NPON3BOAHbIE
NpOCTpaHCTBa 1 TeOpeMbl | 2. CoboneBckre npocTpaHcTBa
BIOXEHUs 3. TeopeMbl BNOXeHUs

2.2 annuntunyeckne . .

1. OnpeneneHune u NpocTenLMe CBONCTBa
andbdepeHumaneHblie
2. Teopema JlonaTuHCkoro n ee cneacrane
oneparopsbl
2.3 1. LLikana npoctpaHcTB
ANNUNTUYHOCTL U
2. KBasuperynapusaTopbl
KBasuperynspusatopbl

3. TeopeMbl 0 KBa3uperynspusaTopax

2.4 OnNNUNTUYHOCTb U 1. Teopema 0 HeobXoAMMOCTW JMFUATUYHOCTU

anpuopHbIE OLEHKM 0115 anprOPHbIX OLLEHOK
3. llabopaTopHble 3aHATUS
3.1
3.2

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWIA (KONTMYECTBO YacoB)
Ne HavmeHoBaHue TeMbl
CamocTodaTensHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble pa6ota Bcero
MpenBaputensHble
cBefieHuns us
1 YHKLMOHAMNBHOIo 6 6
aHanusa
2 HeTepoBckue onepatopsbl 6 6
3 ANpUopHbIE OLEHKN 2 2
DyHKLMOHanNbHbIE
4 | npocTpaHcTBa U TeopeMbl 2 2
BINOXEHWUsI
annuntnyeckue
5 anddepeHymnansHble 4 2 6
onepartopsb!
6 ONNUNTUYHOCTL U 4 5 6
KBa3nperynapmsaTopsl
7 ONNUNTUYHOCTL U 4 4 8
anpuopHbIE OLIEHKM
UToro: 14 14 36

14. MeToan4yeckue ykaszaHusa Ans ody4yaroLWmnXcA No OCBOEHUIO AUCLUMNIIUHDI
MNpenogaBaHMe AUCUUNAMHBI  3aKNKOYaeTcss B YTEHUM JNeKuMn Wn  NpoBeaEeHUU

NPakTUYeCcKnx 3aHAaATM. Ha nekuusix pacckasblBaeTCd TeOopeTUYecKnin matepuarn, Ha

NPaKTUYECKNX 3aHATUAX PELLATCA NpUMeEpPbl MO TeOpPeTUYEeCKOMY Martepuany, npoYnTaHHOMY

Ha NeKumsx.



Mpn unsydeHun kKypca «KpaeBble 3agaun ONA ypaBHEHUA SNNUMNTUYECKOro Tuna»
obyyvalwmmes cnegyet BHAMATENbHO CnyLwaTh M KOHCNEKTUPOBAaTbL Matepuarn, nanaraembli Ha
ayauUTOPHbIX 3aHATUAX. [Ns ero NOHMMaHuMs W KavyeCTBEHHOro YCBOeHUs obydarowmmcs
pekomMeHayeTca crefyroLlas nocrneaoBaTefibHOCTb JENCTBUN.

1. lNocne kaxgowm nekuun cTygeHTam pekomeHgyeTca noapobHo pasobpaTb NPOYUTAHHBIN
TeopeTudecknn maTepuan, BblydUTb BCe onpegeneHns n (opMyrMpoBKN Teopewm,
pa3obpaTb NpuMepsbl, pelweHHble Ha nekuun. MNepea cneayowen nekumen obssaTensHo
NOBTOPUTL MaTepuan npeablaywen nekumun.

2. MNepen npakTMyecknm 3aHATMEM ob6a3aTenbHO MNOBTOPUTL JIEKUMOHHBIA  MaTtepuarn.
[Mocne npakTU4eckoro 3aHATUS ele pas pa3obpaTb pelleHHble Ha 3TOM 3aHATUM
npumepsbl, Nocne NPUCTYNUTbL K BbIMNOSIHEHWUIO JOMAaLUHero 3aganunda. Ecnv npu pewexHun
NpUMepoB, 3afaHHbIX Ha [AOM, BO3HMKAKT BOMpOChbl, 06sA3aTenbHO 3agaTtb Ha
cnefyouwemM NpakTUY4eCcKOM 3aHATUM UK B MPUCYTCTBYHOLLMIA Yac npenogasaTento.

3. lMpu nogrotoBke K NPakTUYECKUM 3aHATUAM MOBTOPUTb OCHOBHbBIE MOHATUS MO Temaw,
n3yunTb npumepbl. Pewasa 3agayun, npenBapuTenibHO MOHATb, KakoW TeopeTUyecKum
Martepuarsn Hy>XHO UCnonb3oBaTb. HameTuTb nNnaH peweHns, nonpoboBaTb HA €ro OCHoBE
pelwunTb NpakTUyeckne 3agaqn.

4. BbibpaTtb Bpema ans paboTbl ¢ nnTepaTypom no ancumninHe B bubnuoTteke.

Bonpochbl NEKUMOHHBbIX N MPaKTUYECKUX 3aHATUIN ODCYXAAKTCS Ha 3aHATUAX B BUAE
YCTHOrO onpoca — MHAMBMAYanbHOro u poHTanbHOro. B xoge yCTHOro onpoca BbiSIBNAKOTCA
AeTanu, KOTopble MO KakMM-TO MpuUYMHaM OKa3anucb HegoCTAaTOYHO  OCMbICIIEHHBIMU
CTydeHTaMn B Xxo4e Y4YeOHbIX 3aHATUA. TeM camMbiM OnpoC BbLIMOMHAET BaXKHeumne
oby4aloLlyo, pasBMBAOLLYD U KOPPEKTUPYHOLLYH (YHKLMK, MO3BONSAET CTyAEHTaM YYecTb
HegopaboTkM 1 n3bexartb UX NPU NOAroTOBKE K MPOMEXYTOYHbIM aTTeCcTauusm.

MeToaunyeckme ykaszaHusa ans o0yyarwLLmMxcsa Npu CaMoCToATENbHOW paboTe.

CamocTosTenbHas paboTta obyyalolmxcss HanpaeneHa Ha CaMOCTOSATENbHOE OCBOEHMUE
BCEX TEM U BOMPOCOB Yy4ebHOM  AUCUMNAWHBLI,  MPEOYCMOTPEHHbIX  MPOrpaMMONn.
CamocTosiTenbHaa paboTta siBnsetcs obAsaTenbHbiM BUAOM AEATENbHOCTU AONSA  KaXaoro
obyuvatoulerocs, ee o6bemM nNo y4ebHOMY Kypcy onpegensiercs y4ebHbIM niaHoOM U cocTaBnseT
8 vacos. [lpu camoctosTensHon paboTe  obyyarwmncs  B3aMMOOEWCTBYET C
pekoMeHOoBaHHLIMM MaTepmanamm npy MMHUManbHOM y4acTuuM npenogasaTtens.

CamocTtosaTensHasn paboTta ¢ yyebHnkamm, y4ebHbIMM NocodmnsaMKM, Hay4YHOWN, CNPaBOYHOM
N MONynsipHOM nNUTEpaTypon, Matepuvanamm nepuogudecknx M3gaHui n pecypcamm CeTu
Internet, cTaTMCTU4ECKMMN AaHHBIMU ABNSETCA Hanbonee aPPEKTUBHLIM METOLOM NOSyYEeHUs
3HaHUIN, NO3BOMSIET 3HAYUTENbHO aKTMBM3MPOBaTb MNPOLECC OBnageHus WHdopMaumen,
cnocobctByeTr 6Gonee rnybokoMy YCBOEHMIO U3y4aemMoro martepuana, dopmMupyeT Yy
obyyvarLnxcst 3aMHTepecoBaHHOE OTHOLLEHNE K KOHKPETHOM npobneme.

Bonpoceol, KoTopble BbI3blBalOT Y 00yvalowmxca 3aTpygHEeHUA Npu NoAroToBKe, AOSMKHbI
ObiTb 3apaHee cOpMynupoBaHbl M O3BY4YEHbl BO BpEeMsl 3aHATUA B ayguTopun Ons
AOMNONHUTENBHOIO Pa3bsACHEHUS NpenogaBaTenem.

Bugbl camocTonTenbHon paboThbl: KOHCNEKTUPOBaHME y4eOHOM N Hay4YHOW NuTepaTtypsbl;
npopaboTtka y4ebHOro martepmana (no KOHCNeKTam nekuumn, y4ebHoOM U Hay4yHon nutepatype);
paboTa B 3MeKTPOHHOMW BMbnmMoTeyHon cucteme; pabota ¢ MHPOPMALNOHHBIMU CIPABOYHBbIMM
CUCTEMAMMU, BbINOSIHEHNE AOMALUHUX 3af4aHuN (MPaKTUYECKUX U TEOPETUYECKMX); BbINOSIHEHNE




KOHTPONbHbLIX pPaboT; NoAroToBKa K MNPaKTUYEeCKUM 3aHATUSM; paboTa ¢ Bonpocamu Ans
CaMOnpPOBEPKM.

Bce 3apaHus, BbINOMHSAEMble CTyAEHTaMM CaMOCTOSITENbHO, noanexat nocrnenyloLlem
npoBepke npenogaeartenem. PesynbTaTtbl TEKYLNX aTTeCTaUMI yYUTbIBAOTCA NpernogaBaTenem
npv NpPoBeAeHUN NPOMEXKYTOYHON aTTecTauuu.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW nUTEpaTypbl, PeCypCoOB MWHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI

a) OCHOBHas nuTeparypa:

Ne n/n McToYvHmK
Cabutos K.b. YpaBHeHua matematudeckomn cusmkm / K.6. Cabutos . — M.: dusmatnur, 2013. —
1 352 c. /| «YHuBepcuteTckas 6ubnunoteka online»: anekTpoHHO-6ubnnotevHas cncrtema. — URL:

http://biblioclub.ru

6) gononHuTenbHasa nuTeparypa:

Ne n/n NcTouHUK
Kapuesckun M.M. Jlekumn no ypasBHeHusmM matemaTuyeckon ¢pusnkmn / M.M. Kapuesckuin. —
1 CI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-O0MbnMoTeyHas cuctema «JlaHby». —

URL: https://e.lanbook.com/

Mywko A. B. YpaBHeHus maTtemaTtunyeckon cmnsnkm / A. B. Mywko, A. [1. baes, A. C. PabeHko.
—B.: WMNUBry, 2011. — 520 c. — URL:http://www.kuchp.ru

Bubukos HO. H. Kypc 06bikHOB8eHHbIX duthghepeHyuanbHbix ypasHeHul / 0. H. bubukos. — Cl16:
3 UN3damenbcmeo «JlaHb», 2021. — 304 c. // dnekmpoHHO-6ubnuomeyHas cucmema «JlaHb». —
URL: https://e.lanbook.com/

TpyxaH A. A. ObbikHO8eHHbIe OuhbhepeHyuarbHble ypagHeHUs U MemoObl UX peuweHus. Psadkbl.
AnemeHmbl 8apuayUoOHHO20 UcYuc/ieHus. y4ebHoe nocobue 0ns 8y3oe / A. A. TpyxaH, T.B

4 .OzopodHukoea. — CIl16: W3damenbcmeo «JlaHb», 2020. — 268 c. // 3nekmpoHHo-
bubniuomeyHasi cucmema «JlaHb». — URL: https://e.lanbook.com/
5 Psabenko A. C. udpdepeHumnansHble ypaBHeHus ¢ napameTpamu / A. C. PsabeHko. — BopoHex:

BIM1Y, 2015. — 54 c. — URL:http://www.kuchp.ru

Mpusanoe U. U. BeegeHne B Teopuio pyHKUmMA koMnnekcHoro nepemeHHoro / U. U. Mpusanos.
6 — CIN6: UspatenbcTtBo «JlaHby, 2021. — 432 c. // OnekTpoHHO-6nbnunoteyHasa cuctema «JlaHb».—
URL: https://e.lanbook.com/

Bnacosa E. A. OnemeHTbl dyHKUMOHaNbHoro aHanusa / E. A. Bnacosa, U. K. Mapuesckun. —
7 CI6: N3patenbctBo «JlaHby», 2021. — 400 c. // nekTpoHHO-6MBNMoTeuHas cuctema «JlaHb».—
URL.: https://e.lanbook.com/

Bnagnmnpoe B.C. COOpHWMK 3agjay Mo ypaBHEHMAM MatemaTuyeckon umaukm / B.C.
8 Bnagumupos, B.MN. Muxannos, Muxannosa T.B., WabyHnH M.UN. — M: ®namatnur, 2016. — 512
c. /| OnekTpoHHO-6nbnuoTeyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

JloctepHuk J1. A., Cobones B. W. KpaTkui Kypc dyHKuMoHanbHoro aHanuaa / J1. A. JltocTepHuK,
9 B. L. Cobones. — CI16: U3gaTenbctBo «JlaHby», 2021. — 272 c. // AnekTpoHHO-6MGNnoTeYHas
cuctema «Jlanb». — URL: https://e.lanbook.com/

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIe pecypchl (OuLmanbHble pecypcbl MHTEPHET)™:
Ne n/n NcTouHnk
http://eqworld.ipmnet.ru — UHTEpHET-NOPTar, NOCBALLEHHbIN YPABHEHUAM U MeToOaM MX

! peLueHun
2 http://www.lib.vsu.ru - anekTpoHHbI kaTtanor 3HB BI'Y
http://www.kuchp.ru — anekTpoHHbIN canT kadeapbl ypaBHEHUI B YaCTHbIX MPOU3BOAHbLIX U
3 TEopuM BEPOATHOCTEN, HA KOTOPOM pa3MeLLeHbl METOANYECKUE U3aaHUs
4 OBC «YHuBepcuteTckas 6ubnmoTeka oHNamH»
5 OBC «JlaHb»

16. MNepeyeHb y4yeObHO-MeTOANYECKOrO obecneyeHUs ANA CaMOCTOATENbHON paboThbl

Ne n/n McTOYHMK

1 Mywko A. B. YpaBHeHUs1 MaTemaTuyeckorn pumsmkn : yueb. nocobue / A.B. Mywko, A.[l. baes,
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https://e.lanbook.com/
https://e.lanbook.com/
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A.C. PsibeHko; BopoHex. roc. yH-T. — Boponex : WML Bry, 2011. - 520 c. —
URL:http://www.kuchp.ru

Bnagummpoe B.C. C6opHuk 3agay no ypaBHeHusIM maTemaTudeckon dmsmkn [/ B.C.
2 Bnagumupos, B.M. Muxainos, Muxannosa T.B., llabyHmH M.A. — M: ®dusmatnut, 2016. — 512
c. // OnekTpoHHO-bnbnuoTeyHas cuctema «JlaHb». — URL: https://e.lanbook.com/

Pabenko A. C. duddepeHumnansHble ypaBHeHusa ¢ napameTtpamu / A. C. PabeHko. — BopoHex:
BIT1Y, 2015. — 54 c. — URL:http://www.kuchp.ru

17. OOGpasoBaTefibHbleé TEXHONOrMU, UCNOSNb3yeMble MpU peanusauum y4yeoOHom
ANCUMNIINHBLI, BKIOYasa AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4eHue):

MNepeyeHb HeobxogmMmoro nporpammHoro obecnedenus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmossit npoyeccop), Calc
(anekmpoHHble mabnuubl), Impress (npeseHmauuu), Draw (eekmopHasi epaghuka), Base (6a3sa
OaHHbIx), Math (pedakmop ¢popmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MatepuanbHO-TEXHUYECKOEe obecnevyeHue AUCUUNNUHBLI: YyebHas ayauTopus Ons

NpoBeAEeHNsT 3aHATUA  NIEKUMOHHOIO U CEeMMHapPCKOro Tuna, TEeKyLWero KOHTpons WU

npomexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, nom. ).

CneuunanunsnpoBaHHas mebernb.

19. OueHou4HbIe cpeacTBa ANA NPoOBeAeHUA TEKyLen U NPOMEXYTOYHOM aTTecTauum
lMopsiaoK OLEeHKM OcBOeHus obyvarowmmmuca yy4ebHOro martepuana onpegensertca

coAaepXXaHnem crneayrLmnx pasnenos AUCUUNINHBIL

HavnmeHoBaHue WHamnkaTtop(bl)
,.’,\;gn pasfena AMCLMNINHbI Konan;((a;;eH [OCTVKEHMS OuerouHbie cpeacTsa
(moagyns) 4 KOMMNeTeHUnn
MpenosaputensHble
cBefeHus ns3
1 PYHKLMOHAMBHOTO MK-4 MK-4.1, MK-4.2, | TecToBble 3agaHns, KOHTPONbHaA paboTa,
MK-4.3. nepeyeHb BOMPOCOB K 9K3aMeHy
aHanusa
> HeTepoBckue nK-4 MK-4.1, MK-4.2, | TecToBble 3agaHns, KOHTPONbHaA paboTa,
onepartopsb! MK-4.3. nepeyeHb BOMPOCOB K 9K3aMeHy
MK-4.1, MK-4.2, | TecToBble 3agaHunsi, KOHTPONbHasA paboTa,
3 ANpUOPHBIE OLEHKN MK-4 MK-4.3. nepeYeHb BOMPOCOB K 3K3aMeHY
dyHKUMOHaNbHbIE
4 I'I):DO(I;I'paHCTBa " [K-4 MK-4.1, MK-4.2, | TecToBble 3agaHunsi, KOHTPONbHasA paboTa,
MK-4.3. nepe4vyeHb BOMPOCOB K 3K3aMeHy
TeopeMbl BNOXEHUS
annunTuyeckune
: MK-4.1, MK-4.2, | TecToBble 3agaHunsi, KOHTPONbHasA paboTa,
5 AncbeepeHunantHbIe MK-4 MK-4.3. nepe4veHb BOMPOCOB K 3K3aMeHY
oneparopsbl
6 ANMUNTUYHOCTL U MK-4 MK-4.1, MK-4.2, | TecToBble 3agaHnsi, KOHTPONbHasA paboTa,
KBa3nperynapusatopsl MK-4.3. nepeyeHb BOMPOCOB K 3K3aMeHy
7 ANMUNTUYHOCTL U MK-4 MK-4.1, MK-4.2, | TecToBble 3agaHnsi, KOHTPONbHasA paboTa,
anpuopHbIE OLEHKM MK-4.3. nepeyeHb BOMPOCOB K 3K3aMeHy
[MpomexyToyHasa aTTecTaums
lMepeyeHb BONPOCOB K 9K3aMeHY
dopMa KOHTpOns - Jk3aMeH

20. TunoBble OLEHO4YHbIe cpeAcTBa U MeTOAMYECKUMEe MaTepuanbl, onpegensiowume
npoueaypbl OLeHUBaHUA

20.1. TeKyWwin KOHTPOIb YyCNeBaeMocTu

MpumMepHbIN NepevYeHb TeCTOBbIX 3a4aHnNNn


http://www.kuchp.ru/
https://e.lanbook.com/
http://www.kuchp.ru/

1. BaHaxoBbIM NPOCTPAHCTBOM Ha3blBaeTCH
a) HOPMUPOBAHHOE NPOCTPAHCTBO, 6) NPOCTPAHCTBO CO CKaNsPHbIM MPOU3BEAEHNEM,
B) HOPMMPOBAHHOE MPOCTPAHCTBO, B KOTOPOM BCSKas pyHOaMeHTanbHas
nocrieoBaTesibHOCTb CXOAMUTCS.

2. MNyctb X — 6aHaxoBO NpOCTpaHCTBO. ConpsiKeHHbIM K NPOCTPAHCTBY X Ha3blBaeTCs

a) MHOXEeCTBO HenpepbIBHbIX (PYHKUMOHANOB Ha NPOCTPaHCTBOM X
6) MHOXECTBO JIMHENHbIX (PYHKLMOHANOB Hag NPOCTPaHCTBOM X

B) MHOXECTBO NMMHENHbIX U HENPEePbIBHbLIX (DYHKLUNOHANOB Had NPOCTPAHCTBOM X .

3. Myctb X nY — runbbepToBbl NPOCTPAHCTBA, A:X ® Y — NIMHENHbIN OrpaHNYEeHHbIN
onepartop, R:Y ® X — JNIMHENHbIN OrpaHMYEHHbIN onepaTop. OnepaTop R Ha3biBaeTCH NEBbIM
perynsapusaTopom onepartopa A ecnu

a)RA=1, B)RA=1+T,rae T — BMNOSHE HENPEPbLIBHbLIA OnepaTop,
B) RA=T,rge T — BMNOJSIHE HENPEPbIBHbLIA onepaTop.
4. flBnseTca nv NpocTpaHCTBO L, (W rmrnbbepToBbiM?

a) pa. 0) Her.

5. JlvHenHbin anddepeHumanbHbIin - onepaTop A(x,%):e a1a(x)(1;”—x)a Has3blBaeTCs

‘a‘]s
(o]
SMMUMNTUYECKMM B TOYKE X ECMU €ro XapakTepUCTUYEeCKUA MHOrodneH A(x,x)= e a,(xx* He
laf=s
obpaluaeTtcs B Hymb
a) NP1 HEKOTOPbLIX X OTIIMYHBLIX OT HYNS,
0) Npu BCcex x OTMAWNYHBIX OT HYyN4,
B) Npu BCEX X .

6. Myctb x 0 V?, A(X"ﬂl) — andpepeHumnaneHbI onepaTtop BToporo nopsgka. Moxet nu
X

oneparop A(x,ﬂl) ObITb ANNUNTUYECKUM?
X

a) pa. 0) Her.
7. TnnbbepTOBbLIM NPOCTPAHCTBOM Ha3bIBaETCH
a) NPOCTPAHCTBO CO CKansApHbIM NpoussegeHneM, ©6) NONHoe NPOCTPaHCTBO,
B) NOMHOE NPOCTPAHCTBO CO CKanspHbIM NPOU3BEeAEHNEM.

8. MNycTb X — rmnbbepToBO NPOCTPAHCTBO. MOXHO M NPOCTPAHCTBO X~ (COMpPsKEHHOE K

NMPOCTPAHCTBY X ) OTOXECTBUTb C NPOCTPAHCTBOM X ?
a) fa. 06) Her.

9. Myctb X MY — runbbepToBbl NPOCTPAHCTBA, A:X ® Y — JIMHENHbIA OrPaHUYEHHbIN
onepartop, R:Y ® X — NIMHENHLIN OrpaHnYeHHbIn onepaTop. OnepaTop R Ha3biBaeTCHA NpaBbIM
perynspusaTopom onepaTtopa A ecnu

a)AR=1, B)AR=1+T ,rge T — BMNOJHe HEMNpPepbIBHbIA onepartop,
B) AR =T ,rge T — BMNOJSIHE HENPEPLIBHbLIN OnepaTop.
10. Hopma cbyHKUMM u(x) B MpocTpaHcTee L (W 3adaetcst hopMyrnon

1 u()[ 17 u()[ 17 u(x)
dx)'", 6 dx , dx .
a) (rgv o X) )rgv T X rgv o X
11. MNyctb x 0 V?. ABnsAeTcs N onepaTop A(x,%) = JT+ 1{1]7 ANNMNTUYECKNM?

a)pga. 0)HerT.



12. Myctb x 0 V?, A(x,ﬂi) — auddepeHumnanbHbI onepaTtop TpeTbero nopsaka. Moxert
X

nn onepaTtop A(x,ﬂl) ObITb ANNUNTUYECKUM?
X

a)ga. 0)Hert.
13. Myctb X U Y — HOPMUPOBAHHbLIE NPOCTPAHCTBA, A:X ® Y — NIMHENHbIN onepaTop,
3aZlaHHbIN Ha BCeM npocTpaHcTBe X . Onepatop A Ha3blBaeTCH HernpepbIBHbIM €Cnn
a) x ® x, Npu Ax ® Ax,, 6) Ax® Ax, Npn x ® x, .

14. MNyctb X — rMnbbGepToBO NPOCTPAHCTBO, A:X ® X — JIMHENHbIA OrPaHNYEHHbIN
onepartop. Onepatop A" : X ® X OygeT conpsXXeHHbIM K onepaTopy A ecnu Ans nodbiX x,y O X
a) (Ax,y) = (x,AYY), B) (Ax,y)= (A'xy), B) (Ax,A'Y) = (x,y).

15. Myctb X nY — mnbbepToBbl NPOCTPAHCTBA, A X ® Y — NIMHENHbLIA OrPaHNYEHHbIN
onepatop. CyLiecTBOBaHWe y onepaTtopa A NeBOro U NpaBoro perynapmusaropa asnsercs
a) HeobBXoaMMbIM YCITOBMEM HETEPOBOCTM onepaTopa A ,
0) LOCTaTOYHbIM YCITIOBMEM HETEPOBOCTM onepaTopa A ,
B) HEOOXOAMMBIM U LOCTAaTOYHbIM YCNOBMEM HETEPOBOCTHM OonepaTopa A .
16. ABnsieTcs N NPOCTpaHCTBO W (W GaHaxoBbIM?

a) pa. 0) Her.

l + i L
ﬂxl ﬂxz

17. MycTb x 0 V. ABnsAeTtca nu onepartop A(X’ﬂl) = ANNUNTUYECKNM?
X

a) pa. 0) Her.
18. Myctb {Xx } coOBOKynHOCTb 6aHaxXOBbiX MPOCTPAHCTB, 3aBUCALLMX OT MHOEKCa a.

F0BOPAT, 4TO COBOKYNHOCTL NpocTpaHcTs {X  } obpasyeT Lukany NpOCTPaHCTB €CIn U3 TOTO YTO

ay> a¥y cnegyert, 4To
a) NPOCTPaAHCTBO X, BNOXEHO B NPOCTPaHCTBO X .,

6) NPOCTPaHCTBO X, BMOXEHO B NPOCTPAHCTBO X ..
¥y ay

19. MycTb X MY — HOPMUPOBAHHbLIE NMPOCTPAHCTBA, A:X ® Y — NIMHENHbLIN onepaTop,
3afiaHHbIn Ha BceM npocTpaHcTBe X . Onepatop A HasbiBaeTCs OrpaHWYEHHbIM, €Cnn
CYLLIeCTBYET Takasi KOHCTaHTa ¢, YTO And noboro x OX BbIMNOMHEHA OLEeHKa

a) [ax| 1 el 6) Jax|>clx].
20. Kossigppom onepaTtopa A Ha3blBaeTCs
a) aapo onepatopa A", 6) agpo onepaTopa |- A, B) A4po onepatopa A”.

21. NMyctb X U Y — rmnbbepToBblI MPOCTPAHCTBA, A:X ® Y — HETEPOBCKMI onepaTop,

T :X ®Y — BMNOJIHE HEMPEPbLIBHLIN OnepaTop, Toraa onepaTtop A + T
a) HeTepoBCKUI, 6) HE HETEPOBCKUN.
22. flBnsieTca Ny NpoCTpaHCTBO W, (W rrnbbepToBbiM?

a) fa. 6) Her.

23. Myctb x,x0V?’. Yemy paBeH XapakTEPUCTUYECKUA MHOrFOYNEH onepaTopa

A(X,l) = l+ l?
ﬂx ﬂxl ﬂxz

a)x +x,. 0)x%. B)X- X.
24. MycTtb 3agaHa wkana npoctpaHcts {X, }. OnepaTtop T Ha3blBAETCS CrMaXMBaIOLLIMM

€CNnn OH NepeBoaUT NPOCTPAHCTBO U3 LLKarbl B MPOCTPAHCTBO
a) ¢ 60nbWMM NHAEKCOM, 6) C MEHBLUMM NHAEKCOM.



25. lMyctb X ©“ Y — HOPMMPOBaHHbIE MNPOCTPAHCTBA, A:X ®Y — TJNHEWHbIN
OrpaHNYEHHbIN onepaTop. ABMAITCA NN 3KBMBANEHTHBIMU MOHATUSA NMHENHOIO OrPaHUYEHHOro
N NIMHENHOTO HenpepbIBHOro onepaTtopa?

a)ga. 0)Hert.
26. MNMyctb X — HOpMUMpPOBaHHOE NPOCTPaHCTBO. MHOXeCcTBO M M3 X HasblBaeTcd
KOMMNaKTHLIM €CINN U3 KaXKAoii nocnenosatenbHoCT §x JMM  MOXHO BblOENnTb
a) orpaHuMYeHHy nognocnenoBaTenbHOCTb,
6) cxogsawyoca B M NoanocneaoBaTenbHOCTb,
B) oyHOAMeHTarnbHy noanocrnegoBaTenibHOCTb.

27. Nyctb X U Y — rmnbbepToBbl MPOCTPAHCTBA, A:X ® Y — HETEepPOBCKMM onepaTop,

T :X ®Y — BMNOSIHE HENPEPbIBHbIN onepaTop, c(A) — MHAEKC onepaTtopa A, a c(A+T) — UHOEKC

onepartopa A +T , Torga
a)c(A)=-c(A+T), B6)c(A)=c(A+T).
28. Hopma tyHKUMW u(x) B NpOCTpaHcTBe W (W 3apaeTcs hopmyrnoil

7 ueo)|

dx, B) (T dx)v*.

w

P
dx)"?, 6) e T

‘a‘]k wW

a

9 u(x)“’

29. Myctb x,x0V?. Yemy paBeH XapakTepPUCTMYECKMA MHOroYrieH onepaTtopa
A= L yj I 9
> Ix 91X,
a) ix +x,. 0) x +ix,. B) X’ +ix,.
30. MNycTb 3agaHa wkana npoctpaHcTs {X }, A:X ® X,; — NHerHbIN OrpaHNYeHHbIN
oneparop, R:X, ® X, — NUHENHbIN OorpaHNYeHHbIN onepaTtop, T, — CrnaxusatoLwmidi oneparop.

Onepatop R HasblBaeTCs feBbIM KBA3Mperynapu3aTtopomM oneparopa A ecnu
a)RA=1, B)RA=1+T,, B)RA=T,.
31. Myctb X ©“ Y — HOPMUPOBaHHbIE MNPOCTPAHCTBA, A:X ®Y — TJNHEWHbIN
orpaHuueHHbIit onepatop, Toraa |A| pasHa

A x|
a)inf—, 6 LS
EW T EH
32. NMycTb X — HOPMUMPOBAHHOE NPOCTPAHCTBO. MHOXeCTBO M M3 X HasblBaeTcd

npegkomMnakTHbIM eCJ1n U3 KaXKaoWn nocrnegoBaTenbHOCTH {XH}MM MOXHO BbIOEJTNTb

a) orpaHMYeHHy nognocnenoBaTenbHOCTb,
6) cxopswyoca B M nognocneaoBaTenbHOCTb,
B) pyHOaMeHTarnbHy0 NOANOCNeA0BaTENBHOCTb.
33. Myctb X n Y — rmnbbepToBblI NPOCTPAHCTBA, A:X ® Y — HETEPOBCKMIK onepaTop,
R:Y ® X — mobon peryndapusatop onepatopa A, B:X ®Y — JIMHENHbIA OrpaHUYEHHbIN
onepartop, Toraa onepaTtop A + B 6yaeT HETepOBCKUA eCriu

a) [R|+ B[ <[Al. &) R[4el<2. B[R]+ |8]< 1.
34. MpocTpaHcTBOM C*(W 00603Ha4YaeTCs MHOXECTBO

a) HenpepbIBHbIX B W PYHKLNNA,
6) k pa3 HenpepbIBHO AnddepeHunpyembix B W OyHKLNNA,
B) k pa3s guddepeHumnpyemMmblx B W PyHKLMNA.
n ﬂz

35. Myctb xO0V". ABnsietca nu guddepeHunanbHblii  onepaTop A(x,ﬂl):e ﬂ—z
i=1 1X]

ANNUNTUYECKUM?



a)ga. 6)Her.
36. MycTb 3agaHa wkana npoctpaHcTs {X .}, A:X, ® X,;, — JIMHENHBIN OrpaHUYeHHbIN

onepartop, R:X, ® X, — IMHENHbI OrpaHN4eHHbIN onepaTop, T, — CrMaxvBatoLwmii onepaTop.
Onepatop R HasblBaeTCs NpaBbliM KBa3nperynapmusaTopom onepaTopa A ecnv
a)AR=1, B)AR=1+T,, B)AR=T_.
37. Myctb X — BelwecTBeHHOe runbLOEpPTOBO MpocTpaHCcTBO. bynetr nn  ans
NPOU3BOSIbHBIX X,y O X BbIMNOMHEHO PAaBEHCTBO
2 2 2
I+ bl = byl 2
a)ga. 6)Her.
38. lNyctb X — 6GaHaxoBO MNPOCTPAHCTBO. FBMSETCA MW KOMMAKTHOE MHOXECTBO
OorpaHuyYeHHbIM?
a)pa. 6)Her.
39. NMyctb X Y — rmnbbepToBbl NPOCTPAHCTBA, A:X ® Y — HETEPOBCKUA onepartop,
R:Y ® X — nobon perynapusatop onepatopa A, B:X ®Y — JIMHENHbIA OrpaHUYEeHHbIN
onepatop u [R|YB| < 1, Toraa MHAEKCH ONEPaTopoB A 1 A + B

a) cosnagatT, 0) He coBnagatoT.
40. ABnseTcsa nu NpocTpaHcTBo C*(W GaHaxoBbIM?

a)ga. 6)Her.

41. Myctb xO0V". Yemy paBeH XapaKTEpUCTUYECKM MHOroYneH onepaTtopa

n 2
A(X,l) =e 1.[_29
i=1 ﬂxi
a) x, KUK . B) X +x+..+x. B)X+xX+..+X.

42. JInHenHbIn annunTudeckun guddepeHumnanbHblii  onepaTop nopsgka s C
MOCTOSAAHHBIMM KO3MMULIMEHTAMM KaK HenpepbiBHbLIN onepartop u3 H (V") B H_ (V") umeeT npu
nobom BeLLEeCTBEHHOM |

a) NeBblv KBa3uperynapusaTop,
6) NpaBbI KBA3NperynspmsaTop,
B) KaK NneBbIN, TaK 1 NpaBbli KBa3nperynsapusaTop.

43. Tlyctb X — BewWweCcTBEHHOe ruMnNbbepToBO npocTpaHcTBO. bygeTr nu gns
NPOU3BOSIbHLIX X,y O X BbINOSIHEHO PAaBEHCTBO

2 2 2 2
-yl = 2
b+ v+ - vl = 2+ v
a) fa. 6) Her.

44. lMyctb X — BGaHaxOBO MPOCTPAHCTBO. ABNAETCA NM NPeaKOMMNAKTHOE MHOXECTBO
OorpaHuyYeHHbIM?

a) fa. 6) Her.

45. MNyctb X MY — runbbepToBbl NPOCTPAHCTBA, A:X ® Y — HETEPOBCKUM onepaTop,
B:Y ® Z —HETepOBCKMI onepaTop, Torga onepatop BA X ® z byaer

a) HeTepoBCKMM, 6) HE HETEPOBCKUM.
46. ABnsieTcsa Nu NpocTpaHcTBo C*(W rmnb6epToBbIM?
a)pga. 0)Hert.

47. MNyctb x OV", A(X,ﬂi) — JIMHENHbIN AnddrepeHLmanbHbIM onepaTop nopsaka s, torga
X

a) K03 PULMEHTbI NPU HEKOTOPLIX ABYX U3 CrieAyLmnX Npon3BOAHbIX

11_5’ 1 - ﬂ—s OTNINYEH OT Hyn4,
Txe 1%, 9x

0) KoadbdmuMeHT xOoTs Obl NPy OQHON M3 CreayLmnX NPON3BOAHbIX




S S S
l L,. o l OTJIMYEH OT HYIA,

LR SR P
B) KO3(hpmLMeHTLI Npu ﬂ—sﬂ—sﬂ—s OTNUYHbI OT HYNA.
Ixg 9% 91X,

48. lNyctb A(X’ﬂﬂ_x) — JIMHEWHbLIN AndodoepeHumarnbHbI onepaTop nopsgka s, /i(x,ﬂl) -
X

CTapLlad 4YacCTb oneparopa A(X,ﬂl) Ecnu onepartop A(X ﬂ) KaK Hel'lpeprBHbIIZ onepartop u3
X

H®") B H_(V"), nmeeT npu niobom BeLeCTBEHHOM | J'IeBbIl7I KBasuperynsapmsatop R, He
3aBUCALLMN OT |, TO onepaTtop R

a) 6y,£|,eT J1eBbIM KBa3nperynapm3aTtopom onepartopa A(X,ﬂl) ,
X

0) He ByaeT neBbIM KBA3MpPErynapmn3aTopom oneparopa A(X,J—X) .

49. TMycTb X — BelecTBeHHoe TrUNbObepToBO npocTpaHcTBO. bymetr nv  ans
NMPOU3BOSIbHbIX X,y OX BbINOSIHEHO HEPABEHCTBO
9
(<] 3 [ y]°

a)ga. 6)Her.

50. Nyctb X ny — BaHaxoBble MPOCTPAHCTBA, A:X ® Y — JNIMHENHbIN OrPaHUYEHHbIN
onepatop. Onepatop A HasblBaeTCA BMOSIHE HEMNPEPbLIBHbIM €CNN BCSKOEe OrpaHUYeHHoe
MHOXECTBO OH NepeBoanT B

a) orpaHM4YeHHOe MHOXEeCTBO, 6) KOMMAKTHOE MHOXECTBO,
B) NpeaKoMMNaKTHOE MHOXECTBO.

51. NMyctb X n Y — rmnbbepToBbl NPOCTPAHCTBA, A:X ® Y — HETEepPOBCKMI onepaTop,

B:Y ® Z — HETepOBCKMI onepaTop, c(A), c(B), c(BA) MHOEKCbI onepaTopoB A, B, BA, Toraa
a) c(BA)=c(A)+ c(B), 6) c(BA)=c(B)- c(A), B) c(BA)= c(A)- c(B),
r) c(BA)= c(A)=c(B).

52. Hopma pyHKUMKM u(x) B NpOCTpaHcTBe C*(W 3amaetcs hopmMyroin

9% u(x) 1% u(x) Tulx)
a) e max , : X .
NI P \apk 1x° 1 x
53. MycTtb x 0 V*. ABnsieTca nu onepaTop
A( _) = _2 —ﬂz + l+ l
9x ﬂx Ix,  Ix, 91X,

ANNUNTUYECKUM?
a)pga. 0)HerT.

54. MNyctb A(X’ﬂlx) — NUHerHbIN andpepeHunanebHbIM onepaTtop nopsaka s, &(X,J—X) -

CTapLuasa 4acCTb oneparopa A(X,ﬂl) Ecnn onepartop A(X ﬂ) KakK Hel'lpeprBHbIIZ onepartop u3
X

H,M") B H_/(V"), umeeT npu nobom BeLeCTBEHHOM | npaBb||7| KBasuperynsapmsaTop R, He
3aBuCALLNN OT |, TO onepaTop R

a) bygeT npaBbIM KBa3nperynspmusaTopom onepaTopa A(X'ﬂl) ,
X

6) He ByaeT npaBbiM KBa3nperynsapu3aTopom onepaTopa A(X,J—X) .



55. lyctb X U Y — HOpMUPOBaHHbIE MPOCTPAHCTBA, A:X ® Y — NIMHENHbLIN ornepartop,
3aflaHHbI HA BCeM MpPOCTpaHCTBE X . AApom ornepatopa A Ha3blBaETCH MHOXECTBO BCEX
x OX Takux, 4To

a) Ax=x, 0)Ax=0, B) AXx=0.

56. Myctb X nY — runbbepToBbl NPOCTPAHCTBA, A:X ® Y — JIMHENHbIN OrpaHUYEHHbIN
onepatop. Onepatop A SBNAETCA HETEPOBCKMM €CIiM ImA 3aMKHYTOBY U

a) pa3MepHOCTb sapa onepaTopa A Bornblue pasMepHOCTU Kosigpa onepartopa A ,

6) pasmepHOCTb sigpa onepaTtopa A MeHblle pa3MepHOCTU Kosiapa onepartopa A ,

B) pa3MepHOCTb siapa 1 Kogapa onepatopa A KOHEYHbI.

57. MycTb X MY — HOpPMUPOBaHHbIE MPOCTpPaHCTBA. [OBOPAT, YTO MPOCTPAHCTBO X

BNOXXEHO B MPOCTPAHCTBO Y €Cnn X MY WU CYLEeCTBYeT Takast KOHCTaHTa c, YTO Nnpu BCeX x OX

a) [, ekl 6) el > el

58. MNycTb W 3TO orpaHnyeHHaa obnactb B V". Ecnn QyHKUMSA u(x) NpUHAANEeXuT
NPOCTpaHCTBY W (W U k > k, + LI DYHKUMS u(x) NPUHAANEXUT NPOCTPaHCTBY C(W u GyaeT
p

BbINOJSIHEHA OLIeHKa
a) ||u

> iful 6) Jull.., 7 ful,.., -
Ickl(w NUN ) ) oW

59. MNyctb xOV", ni 3, A(x,ﬂi) — ANNUNTUYEeCKUn andodoepeHumarnbHbI onepaTop,
X

0 0

A(x,x) = A(X,X¥x ) — XapakTepuCTUYECKUN MHOro4YrneH onepaTopa A(x,ﬂl). NmeeT nu npu xyNe0
X

ypaBHeHue (OTHOCUTENBHO X )

A(x,x¥x.)= 0
BELLECTBEHHbIE KOPHU?
a) pa. 0) Her.

60. llyctb U — HekoTOopass OKPEeCTHOCTb TO4YkM X, OV", A(x,ﬂl) —  JNWHEWNHbIN
X

AvdpcbepeHumanbHbI onepaTop nopsaka s U Ans Beex u(x) OH, (Y") Takux, 4TO suppu(x) MU
crnpasennvea oueHka
Jull e, el o, + ol e,

Torga onepaTop A(x, %)

a) ANNMNTUYEH B TOYKE X,, 0) HE ANNUNTUYEH B TOYKE X, .
61. lyctb X — BewecTBeHHoe runbbepToBO MNPOCTPAHCTBO, f(x) — FUHENHbIN
OrpaHnYeHHbIN PyHKUMOHAaN 3agaHHbIM Ha BceM X , Torga
a) He CyLLecTBYeT y OX Takoro, 4To ans noboro x 0 X
f(x) = (x,y),
6) cywecTByeT €AMHCTBEHHbIN y O X TaKoW, 4To Ans noboro x 0 X
f(x) = (xy),
B) CyLLEeCTBYET HEe eAMHCTBEHHbIN y O X TaKoW, 4YTO AN noboro x O X
f(x) = (x,y).
62. NycTb A — HeTepoBCKuUi onepaTtop, a(A) = dimkerA b(A)= dimCokerA TOrAaa c(A) —
WMHOEKC onepaTopa A BblYMCASETCA NO hopMyne
a) a(A)- b(A), ©) a(A)+ b(A), B) b(A)- a(A).



63. NMyctb X u Y — BaHaxoBbl NPOCTPAHCTBA MPOCTPAHCTBA, A:X ® Y — JNUHENHbIN
OrpaHMYeHHbIN onepaTop WM CyWecTBYeT KOHCTaHTa ¢ Takas, YTo Ana Bcex x OX BbINOMHEHa
oLeHKa

3 clax]
Torga
a) onepatop A He umeeT gapa, 6) 94po onepaTopa A KOHEYHOMEPHO,
B) 54po onepaTtopa A 6€CKOHEYHOMEPHO.

64. llyctb 3agaH anddepeHumansbHbIn onepaTop A(X"ﬂﬂ_x): e aa(x)(%)a_ Crapwen

la s

yacTblo onepartopa A(x,ﬂl) Ha3blBaeTcs onepartop
X

a) e A, 6)e a0C

‘a‘:s-l ﬂX ‘a‘<s ﬂX

a ia.
’L o) e 200G

a‘:s

65. Myctb xOV", ni 3, A(X'ﬂl) — ANAMATUYECKNN audpdrepeHumanbHbii onepaTtop,
X

A(x,x) = A(X,x¥x ) — XapakTepUCTUYECKUN MHOro4nieH onepartopa A(x,ﬂl). MmeeT nn npu xyNe0
X
ypaBHeHMe (OTHOCUTENBHO X )

0
A(x,x¥x.)=0
TONBbKO KOMMEKCHbIE KOPHU?
a)ga. 6)Her.

66. [llycTb U — HekoTOpas OKPECTHOCTb TOYKM x, OV", A(x,ﬂl) —  JIHENHbIN
X

AvdpcbepeHumanbHbI onepaTop nopsaka s U Ans Beex u(x) OH, (Y") Takux, 4To suppu(x) MU
cnpaBeanvBea oLeHKa

ol oo, ¥ erul, oy * Il )
H,(¥") H, (Y") H,_ (Y7

Torga onepatop A(x, ﬂﬂ—x)

a) ANnMNTUYEH B TOYKE X, 0) He aNAMNTUYEH B TOYKE X, -
67. lMycTb X — BeweCcTBEHHOe rMnbbepToBO NPOCTPAHCTBO, X,y OX . BbinonHeHue

paBeHCTBa ||x||2 + ||y||2 =[x+ y||2 ABNAeTCS

a) Heo6Xxo4MMbIM YCNOBMEM OPTOrOHANbHOCTU X Uy,
0) HeobXoaMMbIM M AOCTATOYHbLIM YCOBUEM OPTOrOHANIbHOCTU X U Y,
B) 4OCTATOYHbIM YCNIOBMEM OPTOrOHANbHOCTU X U Y .

68. lyctb A — HeTepoBckuKn onepartop. BepHo nu yTBepxaeHue, 4To onepaTtop A Tak
Xe byoeTt HeTepoBCKNUM?

a) fa. 6) Her.

69. Nyctb X m Y — BaHaxoBbl NPOCTPAHCTBA MPOCTPaAHCTBA, A:X ® Y — NNHENHbIN
OrpaHMYEeHHbIN onepaTop WM CyWecTBYET KOHCTaHTa ¢ Takas, YTo Ans BCexX x OX BbIMNOSIHEHA
oLeHKa

3 clax]
Torga
a) ImA 3aMKHYTO, 6) ImA He3aMKHyTO.
70. MycTtb x 0 V* 1 3agaH anddepeHumanbHbIi onepaTop
A(x,l): £+ l+ T + i
LRSI PR PR B PSR b




Crapluen yacTtbto onepartopa A(X,J—X) oynet

,1,1 g 1 pt, 1 T

a) —+ —+ — N —  + 1
19X, @ IxIx, 99X

™ g x,

71. Myctb xOV", ni 3, A(X'ﬂl) — ANnUNTUYecCKMn AndodepeHumanbHbIM onepaTop,
X

o] 0

A(x,X) = A(X,x¥x ) — XapaKTepuCTUYECKUIN MHOrO4NeH oneparopa A(X’ﬂl) , TOrAa Npu xyNeO KOPHU
X

ypaBHeHs (ypaBHEHNE OTHOCUTENbBHO X )

0
A(x,x¥x)=0
a) BCE pacrnosioXXeHbl B BEPXHEN KOMMIEKCHON NOMYMNOCKOCTH,
6) BCe pacnonoXeHbl B HMKHEN KOMMIIEKCHOM NOJSTYNMOCKOCTH,

B) NOPOBHY pacnpefesieHbl B BEPXHEN U HUXKHEN KOMMMEKCHbBIX MOMYMNSIOCKOCTSX.

72. Myctb X — runbbepToBO MPOCTPAHCTBO, L — nMHenWHoe MHoroobpasve B X .
OpToroHanbHbIM JONOMIHEHNEM K L Ha3blBaeTcs

a) MHOXeCTBO cogepxatlee L,
0) NPOU3BOSIbHLIN KOHEYHbBIV HABOP ANEMEHTOB N3 X OPTOroHamNbHbLIX K L,
B) COBOKYMHOCTb BCEX 9MIEMEHTOB U3 X OPTOrOHasNbHbIX K L .

73. TlycTb A — HETepoOBCKWI ornepaTop, c(A) — MHOEKC onepatopa A c(A") — WHOEKC

onepatopa A" Ttoraa
a) c(A)=c(A), 6)c(A)=-c(A), B)c(A)=2c(A)>0,

74.Tlyctb X, X,, Y — GaHaxoBbl NPOCTPaAHCTBA, NPOCTPAHCTBO X BMOMHE HemnpepbiBHO
BIIOXEHO B MPOCTPaHCTBO X, A:X ® Y — JIMHENHbIA HenpepbiBHbLIA onepaTop U CyLlecTByeT
KOHCTaHTa ¢ Takasi, YTO Ans BCex x OX BbINOMHEHA OLeHKa

[, 3 ], + -
Torga
a) ornepaTtop A He umeet agpa, 6) 94po onepaTopa A KOHEYHOMEPHO,
B) 84po onepaTtopa A 6€CKOHEYHOMEPHO.

75. MNyctb x O V", A(x,%) = e aa(x)(%)a. XapakTepucTn4yeckum MHOroYsIeHOM onepaTopa

lars
A(X, ﬂl) Ha3blBaeTCA MHOIou4neH
X

a) e 3,00, 6) e a,(xx",

als af=s

76. Myctb xOV", ni 3, A(X,ﬂi) — OudepeHumnansHbln onepaTtop TpeTbero nopsaka.
X

MoxeT nn onepartop A(x,ﬂl) ObITb ANNUNTUYECKUM?
X

a) fa. 6) Her.
77.MNyctb X — mnbbepToBO NPOCTPAHCTBO, L — JIMHENHOE MHOroobpasue B X . BepHo nn,
YTO OPTOroHanbHOE JOMNOMNHeHMe K L ByaeT nognpoCTpaHCTBOM B X ?
a) fa. 6) Her.
78. ycTb A — HeTepoBCKUI onepaTop, a(A) = dimkerA, Torga a(A) paBHO
a) ymcny NIMHENHO He3aBMCUMbIX PELUEHNA ypaBHEHMS
Ax =0,
6) ymMcny NMMHENHO He3aBUCUMbIX YCITOBUN HEOBXOAMMBIX M AOCTATOYHbIX ANA pa3peLnMocTm
HEOQHOPOOHOrO ypaBHEHUS
AxX =y.



79. Myctb X, X,, Y — GaHaxoBbl MPOCTPAHCTBA, NPOCTPAHCTBO X BMOMHE HEMpepbIBHO
BITOXXEHO B NPOCTPAHCTBO X, A:X ® Y — JIMHENHbIA HENPEepbIBHbIA onepaTop U CyllecTByeT
KOHCTaHTa ¢ Takasi, 4To And Bcex x OX BbIMOMHEHA OLeHkKa

el 9 cdlaxd, + [l
Torga
a) ImA 3aMKHYTO, 6) ImA He3aMKHYTO.

80. MNMyctb x0OV", A(X"ﬂﬂ_x): e aa(x)(%)a, a ,&(x,x): e a,(xx* — XapaKTepuCTUYeCKun

alrs af=s

MHOrou4sneH oneparopa A(X,ﬂl) . Ey,u,eT nn MHOro4neH A(x, x) O,EI,HOpOLI,HbIM?
X

a)ga. 6)Her.

81.Myctb xOV", ni 3, A(X,ﬂi) — AndpepeHumansHbIi onepaTop YeTBEPTOro nopsiaka.
X

MoxeT nn onepartop A(X"ﬂl) ObITb ANNUNTUYECKUM?
X

a) pa. 0) Her.
82. NMyctb X — rMnbbGepTOBO NPOCTPAHCTBO, L — MOANPOCTPAHCTBO B X , Toraa Ans
nboro z OX
a) HamayTcs x OL, y OL" TakuMe, 4To z = x + vy,
0) HanayTCs eANHCTBEHHbIE x OL, y OL" Takue, YTo z = x+y,
B) HE HaMayTca x OL, y OL" Takme, Yto z=x+y.
83. NycTb A — HeTepoBCKNI onepaTop, b(A) = dimCoker A, TOraa b(A) paBHO
a) ymcny NIMHEeNHO He3aBUCUMbIX PELUEHNA ypaBHEHMS
Ax =0,
6) yMcny NMHENHO He3aBUCUMbIX YCITOBUN HEOOXOAMMbBIX M AOCTATOUYHbLIX ANA Pa3peLnMocTym
HEeO4HOPOOHOro ypaBHEHUS

Ax=1y.

84. ABNsieTCs M NPOCTPaHCTBO L (W OaHaxoBbiM?

a) fa. 0) Her.

85. MNMyctb x0OV", A(x,'ﬂl): e aa(x)(%)a, a ,&(x,x): e a,(xx* — XapaKTepuUCTUYeCKun

alrs af=s

MHOrOuYSIeH onepaTopa A(x,ﬂl) . MHorouneH /i(x,x) OyaeTt ogHOPOAHLIM CTeneHn
X
a)2, 6)s-2, B)s, Is-1.

86. MNyctb x 0V?, A(X'ﬂl) — andpdepeHumnansHbin onepaTop nepBoro nopsaaka. Moxet nu
X

oneparop A(X"ﬂl) OblTb ANNUNTUYECKUM?
X

a) fa. 6) Her.

MpumepHbIN NepeYeHb 3aaay AN KOHTPONbHOU paboThl
1. [lokasaTb KpUTEpPUN HETEPOBOCTW.
2. [lokasatb TeopemMy O BO3MYLLEHUN HETEPOro ornepaTopa BrnoSIHE HeNPEepPbIBHbIM ONepaToOpPOM.

3. fokasaTb, 4To Ntobon perynsapmsaTtop HETEPOBCKOro oneparopa caM ABMsieTCs HETEPOBCKUM
onepaTopom.

4. [lokasaTb Teopemy O BO3MYLLEHUN HETEPOBCKOrO oneparopa onepaTtopoM MarsbiM Mo HOpMe.
5. [loka3saTb nepByto Teopemy 06 anpuopHbIX OLEHKaX.



6. [JokazaTb BTOpyt0 Teopemy 006 anpuopHbIX OLEHKaX.

7. [okasaTb TeopemMy O CyLleCTBOBaHWM KBa3Mperynsipus3atopoB Yy JFIMHEMHOr0 OAHOPOAHOro
ANNMNTUYECKOro onepaTopa.

8. [loka3aTb TeopeMy 0 HEOBXOOUMOCTM ANAUMTUYHOCTU NS anPUOPHbBIX OLLEHOK.

9. [lokasaTtb TeopeMy JlonaTUHCKOrO.

TekylWmMIn KOHTPONb NpeacTaBnsieT cobol NMpoBepKy YCBOeHMs1 ydebGHoro martepuana
TEOPETMYECKOIo N NPaKTUYECKOro XapaKkTepa, PerynsipHO OCYLLECTBMSIEMYIO Ha 3aHATUSIX.

K OCHOBHbIM hopmam TEKYLLEFO KOHTPONS MOXHO OTHECTU YCTHbI OMNpoC, MPOBEPKY
AOMaLLHUX 3a4aHuiA, TECTOBbIE 3aaHusl, KOHTPOSIbHbIE PabOThI.

B xoge TectoBbIX 3agaHun oby4varowemycsa Bbligaetca KMM ¢ TectoBbIMM 3ajaHUAMM,
ecnu TecToBOe 3afaHve npoBOoAMTCA B AUCTaHUMOHHOM dopme, To KUM pasmewiatotca B
cucteMe «3NeKTPOHHbIM yHuBepcuTeT». KM TecToBOro 3agaHusa cogepart LWeCTb 3adaHui.
Ha HanncaHue TectoBoro 3agaHusa orsogutca 30 MuHyT. TeCTOoBOe 3ajaHue oueHMBaeTCs B
dopmaTe «3a4TeHO» U «He 3a4yTeHOo». [1ns nony4YyeHuss «3a4TeHo» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha YeTblpe 3adaHus. «He 3a4TeHO» BbICTABMSETCHA B TOM cCryyae, ecrnn oTBeT
obyyvaroLlerocs He y4OBETBOPHAET KPUTEPUAM OTBETA Ha «3a4YTEHOY.

B xoge koHTponbHOM paboTbl obyyarwuwemycsa Bblgaetca KM ¢ npaktnyecknmu
3aJaHnaAMM, ecrin KOHTPOrbHaa NpoBOAUTCH B AMCTaHUMoHHOM hopme, To KUM pasmelruatoTca
B cuUCTeMe «ONeKTpOoHHbIN yHuBepcuteT». KM KOHTposnbHOW cogepxaT ABa 3agaHud. Ha
HanucaHne KOHTponbHoOM paboTbl oTBoAnTCS 90 MUHYT. KOHTponbHas paboTta oueHMBaEeTCA B
dopmaTe «3a4TeHO» U «He 3adTeHo». [Ona nosiyd4eHust «3a4vTeHO» B KOHTPOSibHoW paboTte
HY>XHO BEPHO BbIMNOMHUTL OA4HO 3adaHue. «He 3a4yTeHO» BLICTABMAETCA B TOM Cryvae, ecnm
OTBET 00y4aloLLerocs He yaoBIETBOPSET KPUTEPUSIM OTBETA HA «3a4YTEHOY.

20.2. NMpomexyTo4yHasa atrecTaums

lNMepevyeHb BONPOCOB K 3K3aMeHY

. bBaHaxoBbl 1 rMNE6epTOBLI NPOCTPaHCTBA.
. JINHeNHbIe OrpaHNYeHHbIe onepaTopsbl.
. Obpas n agpo onepaTtopa.
. ConpsixeHHble onepaTopbl. Kossiapo onepaTopa.
. Teopema Pucca.
. PaanoxeHue runbbeptoBa NpocTpaHCTBa.
. BnonHe HenpepbiBHLIE ONEpaTopbl.
. JleBble 1 npaBble perynapusaTtopbl OrpaHNYEeHHOro onepaTopa.
. Kpntepuin HeTepoBoCTM onepartopa.
10. Teopembl 0 perynsipusatopax.
11. Teopembl O BO3MYLLEHUN HETEPOBCKUX PE3YNISPMU3aTOPOB.
12. Teopembl 0 NPoON3BEOEHUN HETEPOBCKUX PEryNApmu3aToOpoB.
13. MNepBasa Teopema 06 anpUOpPHLIX OLEHKaX.
14. Bropas Teopema 06 anpuopHbIX OLEHKax.
15. O606LeHHbIe NPON3BOAHbIE.
16. CoboneBckne NpocTpaHCcTBa.
17. TeopeMbl BNOXEHUS.
18. OnpeaeneHne n NpocTenne CBOMCTBA 3NNUNTUYECKOro AnddepeHumansHOro onepartopa.
19. Teopema JlonaTMHCKOro 1 ee cneacTeue.
20. Wkana npocTpaHCTB.
21. Ksasuperynapusatopbl.
22. TeopeMsbl 0 KBasuperynsapusatopax.
23. Teopema 0 HEOBXOAMMOCTM ANANNTUYHOCTU ANSA anpPUOPHBIX OLIEHOK.

lMpomexyToyHaa aTTecTauma npegHasHayeHa [OnNA onpeferneHns YPOBHA OCBOEHUS
Bcero obbema yyebHoM aucumnnuHbl «KpaeBble 3agayun ONd ypaBHEHUW 3NNMATUYECKOTrO
TMna» B oopMe dK3aMeHa.

OCO~NOULEWNE



lMpomexyToyHas aTtTectaumsi, Kak npaBuio, OCYLLECTBSETCA B KOHLUe cemecTpa W
MOXeT 3aBeplaTb W3y4yeHMe KakK OoTAernbHOM OUCUUNSIMHBI, Tak W ee pasgenos.
lMpomexyTodHass aTTecTauus nomoraeT oueHUTb 6onee KpyrHble COBOKYMHOCTU 3HaHUNA U
YMEHUI, B HEKOTOPbIX Cryvyasx Adaxe opmupoBaHue onpefesieHHbIX NpodeCcCMOoHarnbHbIX
KOMMETEHLUNA.

Ha 93k3ameHe oueHMBaeTCA YpPOBEHb OCBOEHUM Y4EeOHOM AUCUMNAUHBI U CTeneHb
ChOpMMPOBAHHOCTN KOMMNETEHLMIA OLIEHKAMWN «OTIIMYHOY», «XOPOLLOY», «YAOBNETBOPUTENBHO» U
«HEeyaoBNeTBOPUTENBHOY.

B xope ak3ameHa obydyatowemyca Bbligaetca KMM ¢ npaktuyeckumn 3agaHusiMm, ecnu
3K3amMeH npoBOAUTCA B AUCTaHUMOHHOW opme, TO KWMM pasmelwaroTrcs B cucteme
«OneKkTpoHHbIN  yHMBepcuteT». KMM ak3ameHa copgepxaT Tpu Bonpoca. Ha HanucaHue
ak3ameHa otBoanTcA 150 MUHYT. «OTAMYHO» BbICTABNAETCA NpW NPaBUSIbHOM OTBETE Ha Tpwu
Bonpoca KWMM, «xopowo» BbICTaBnaeTca npu npasBuUiibHOM OTBeTe Ha ABa Bonpoca KUM,
«yOOBNETBOPUTENBHO» BbICTaBMSIETCA NpU NpaBUNbHOM oOTBeTe Ha oauH Bornpoc KWM,
«Hey[oBMeTBOPUTENBHO» BbICTaBnseTCs, ecnu obyyalowuncs HeBepHO OTBEeTUST Ha Bce
Bonpocbl KMM.

20.3 ®doHA OUEHOYHbIX cpeaAcTB C(POPMMPOBAHHOCTM KOMMNETEHUUMU CTYOEeHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckux pador

3agaHunAa 3aKkpbIToro TMna (BbI60p 0AHOro BapuaHTa oTBeTa, BepHo/HeBepHO) [Testl=5:

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

Testl
1. BaHaxoBbIM NPOCTPAHCTBOM Ha3blBaETCS
a) HOpMNPOBAHHOE NPOCTPAHCTBO, 6) NPOCTPaAHCTBO CO CKaNsPHbLIM MPOU3BEAEHNEM,
B) HOPMMPOBAHHOE NPOCTPAHCTBO, B KOTOPOM BCSAKast oyHAaMeHTanbHas
nocnegoBaTernibHOCTb CXOAUTCS.
OtBeT: B).

Test2

Myctb X nY — runbbepToBbl NPOCTPAHCTBA, A:X ® Y — JFIMHENHBLIN OrpaHUYEHHbIN
onepartop, R:Y ® X — JIMHENHbIN OrpaHUYEHHbIN onepaTop. OnepaTop R Ha3biBaeTCHA NeBbIM
perynapusaTopom oneparopa A ecnu

a)RA=1, B)RA=1+T,rge T — BNOSIHE HEMPEPbIBHbIN OnepaTop,
B) RA=T ,rge T — BMNOJSIHE HEMNPEPbIBHbLIA onepaTop.
OtBeT: B).
Test3

MycTb X — 6aHaxoBo npocTpaHCcTBO. CONpsKEHHBIM K MPOCTPAHCTBY X Ha3biBaeTCs
a) MHOXeCTBO HenpepbIBHbIX (PYHKLMOHANOB HaZ NPOCTPaAHCTBOM X
6) MHOXECTBO NMHEWNHbIX PYHKUMOHANOB Haj NPOCTPaHCTBOM X ,
B) MHOXXECTBO JIMHENHbIX U HENPEPbIBHBIX PYHKLMOHANOB HaJ NPOCTPaHCTBOM X .
OtBerT: B).

Test4
MycTb X — BewecTBEeHHOe rmMnbLbepToBO NPOCTPaHCTBO. byaet nu Ans nNpoun3BOSibHbIX

X,y OX BbINOMHEHO HEPABEHCTBO
jeyf3 el ]2

a)aa. 0)Het
OtseT: Q).



JInnenHbn  andpdpepeHumnansbHelin - onepaTop A(X'.ﬂﬂ_x)ze aa(X)(J—X)a Ha3blBaeTCs

la s
o
SMNUNTUYECKUM B TOYKE Xx €CMN ero XapakTepuUCTUYECKUN MHOrouneH A(x,x) = e a, (x)x* He
fal=s
obpalaeTcs B Hyrb
a) NPV HEKOTOPbIX x OTMNYHbLIX OT HYNS,

B) Npu BCEX X .
OtseT: B):

3aaHns OTKPLITOro TMNa (KOPOTKWUiA TeKCT):_

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

ITask6 BctaBbTe NponyleHHOe CIOBO UM 3aKOHYUTE onpeAeneHne

Myctb X M Y — HOpMUpPOBaHHbIE MPOCTPaAHCTBA, A:X ®Y — JFIMHEWHbLIN onepaTop,
3a[aHHbIN Ha BCEM NPOCTPAHCTBE X W CyLeCTBYeT Takas KOHCTaHTa c, YTo And nboro x 0 X

BbINOMHEHA OLEeHKa ||Ax||J c||x|| Toraa onepaTtop A HasbiBaeTcH

OrpaHn4yeHHbIM

Myctb X nY — runbbepToBbl NPOCTPAHCTBA, A:X ® Y — JFIMHENHBLIN OrpaHUYEHHbIN
onepartop, R:Y ® X — JIMHENHbLIN OrpaHUYEHHbIN onepaTtop U AR =1+T , rge T — BMOJSIHE
HenpepbIBHbIN  onepaTop. Torga onepatop R Ha3blBaeTCs  ......... perynapusaTopom
oneparopa A .

npaBbiM

MpocTpaHcTBO C*(W sABnsAeTcs ...... NPOCTPaHCTBOM.

BaHaxoBbIM, HOPMUPOBaAHHbLIM

Myctb X M Y — HOpMUpPOBaHHbIE MPOCTPaAHCTBA, A:X ®Y — JFIMHEWHbLIN onepaTop,
3a/laHHbI Ha BCEM MPOCTpaHCTBE X . MHoOXecTBO BCeX x OX TaKux, YTO Ax = 0 Ha3blBaeTCS

onepaTopa A |

n
i)
o
o
<



2 2 2
Myctb x OV® n 3agaH anddepeHumanbHbii onepaTop A(x,l) - T T aror
™ ax2 9x: 9x:
oneparop sIBNSIETCA ONepaTopom ........ TMna.
I0TBET
ANnNunTn4yeckoro

3apaHua paspgena 20.3 peKOMEHAYWTCA K MUCNONb30BaHMIO MNpU NpoBeAeHUU
ANarHOCTUYECKUX pPaboT C LieNbo OLeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUS 4aHHOW
AUCUMNNUHBbI (3HaHMW, YMEHUN, HaBbIKOB).



