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KOMIIETEHIIUH IO JUCHUIIJIMHE
«AOCTPaKTHAs 1 KOMIIBIOTEPHAA aJIredopa»

Kon Coaep:xkaHue KOMIEeTEeHIHH Wnpmkaropsr
KOMIIe- B cooTBeTcTBHHU ¢ PI'OC NOCTHKEHHS
TeHIUH BO/ OII BO KOMITeTeH il
IK-3 Cnocoben popmupoBatb IIK-3.1. 3Haer cHocoObl WHTErpalMd Y4eOHBIX NPEAMETOB IS
Pa3BUBAOILYIO OpraHu3aliu pa3BUBaOIIEH yaeOHOM JIeATEIbHOCTU
o0pazoBatebHyI0 cpeny Ui | (MCccIeIoBaTeNIbCKOM, MPOSKTHOH, IPYMIIOBOM U Ap.)
AOCTHIKCHH: IMIHOCTHBIX, I1K-3.2. Ucnonb3yeT oOpa3oBaTeNbHBIN MOTEHIIMAT COLUOKYIBTYPHOM
HpEAMETHBIX H CpeIlsl peTHoHa B TpenoJaBaHuu (IIpeaMera mo npo¢uio) B yueOHo# u
METalpEAMETHBIX BO BHEYPOUHOH JIEATEIILHOCTH
Pe3yIIbTaTOB 00yYCHHS IMK-3.3. Brnanmeer cmocobamy HMHTETpallid y4eOHBIX TMPEIMETOB ISt
CPEACTBAMH NPEIIOAABACMBIX | onraHu3aIiin pa3BUBaroILEi y4eOHOM JIeSITENbHOCTH
Y4COHBIX IIPE/IMETOB (Mccnen0BaTeNbCKOM, MPOEKTHOM, TPYIIIIOBOM | Jp.)
TECTOBBIN MATEPUAJI JIJIS1 TMATHOCTUKHU UHIUKATOPOB
OIIEHUBAHMS C®OPMHUPOBAHHOCTU KOMIIETEHIIUI
Ne  |IIpaBuabHbIi Coaep:xanue Bonpoca Komme-
3aj1a oTBeT TEeHLMS
HUS
3AJJAHUSA OTKPBITOI'O TUIIA HA JOMMOJHEHUE
1 JlonoTHUTE yTBEPXKIEHHE [K-3
Jlrobast KoHeuHast rpymna N-ro mopsjakKa ... HEKOTOPOH MOArPYIIIEe IPYIIBI TOACTa-
HOBOK CTEIeHH N.
2 3akoH4HTe ONpeneseHne IK-3
Ecnu MHOXecTBO M ¢ IByMS anre0pandecKUMHU OTepausiMu (CI0KEHHEM H YMHO-
JKEHUEM) COJIEPIKUTCS B KOJblle K OTHOCUTEIBHO ATHX K€ ONepaiui, To Koabio K
Ha3bIBAETCS ... MHOXecTBa M.
3 3akoHYHUTe onpeeIeHne IK-3
JIroboe 4ncioBoE MoJie CONEPHKHUT TOJIE ... YUCEIT
4 JlomoTHUTE YTBEPXKIEHHE IK-3
Hukaxoe ... OBITH MOJIe HE MOXKET YNOPSIOYEHHBIM
5 3akoHYHTe onpeaeaeHne IK-3
HenycToe MHOK€ECTBO ¢ aCCOLIMATUBHOM OIlepalueii Ha3bIBACTCS . ..
3AJJAHUS OTKPBITOI'O TUITA CBOBOJHOTI'O U3JIOKEHUSA
C PABBEPHYTbBIM OTBETOM
6 3anummTe pa3BepHyTHI 0TBET 33124 [K-3
Uro Takoe umean B komble? [IpuBenure mpumep.
7 3anummTe pa3BepHYTHIA 0TBET 321241 IK-3
IMocTpoiite pakrop-rpynmny mynsTuiunkatuBHO# rpymmel G = Q \ {0}, ornuunbix
OT HyJIsI, TI0 ee HopMasbHOMY jenuterno H = {1, -1}
8 3anummuTe pa3BepHyTHIii 0TBET HA BOMPOC IK-3
Omnpexenure, 9YTO TAKOE KOJIBLO U MPUBEIUTE IIPUMEP.




3anummuTe pa3BepHyTHI OTBET HA BONPOC
KaxoBsI 0CHOBHBIE OTIEpaIlii, KOTOPBIE MOT'YT BBITIOTHATHCS B CHCTEMAaX KOMIIBbIO-
TEpHOI anreopsI?

IK-3
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3anummuTe pa3BepHYTHI 0OTBET PelIeHHsT 3aJa4H.
[Mycts G— rpynma, a H — moarpymma. Jlokaxwure, uto H - HOpMansHas mo-
rpymma, ecnu aj1st Becex g u3 G u h u3 H Bemonnsiercs: gHg—! € H.

IK-3

3AJJAHUSA 3AKPBITOI'O TUITA HA YCTAHOBJIEHUE ITIOCJIIEJOBATEJIBHOCTHU
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YcTaHOBHTE NOC/IEI0BATENBHOCTD ATEOPAaHYECKIX CHCTEM, PACTION0KEHHBIX B
MOPSIKE YBEITUUCHUS TIPEABSBISAEMBIX K HUM TPeOOBaHUN

1: MmoHOUA

2: ToNyTpyImna

3: rpynma

4: abenesa rpymma
3anuumuTe COOTBETCTBYIOLIYIO MOCJEA0BATEILHOCTh MPABHJILHOCTH CJI€0Ba-
HUS YCJIOBHUH B BU/Je HU(P caeBa HANPaBo

IK-3
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YcTaHoBHTE BO3PACTAOIIYIO MOCJIEN0BATENBLHOCTD 1IEJIbIX YKCel, e [X] - menas
4acTh YUCIA X.

1: [2,8]
2: [-23]
g [4 ]
5
1

[ 51 JW
| 2

5: [/200]
3anuiMTe COOTBETCTBYHIIYIO MOC/IE€A0BATENIbHOCTh NMPABUIBLHOCTH CJIe10Ba-
HUA YCJOBHH B BIAe NP ciieBa HANmpaBo

4:

[1K-3
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IHocTpoiiTe mocaen0BaTENLHOCTH ATeOPAMUECKUX CTPYKTYP, PACIIONOKEHHBIX B
MOPSAJIKE YBEIUUCHUS TPEABSBISEMBIX K HUM TPEOOBaHHUH.

1. Temo

2. KOJIBIIO

3. moire
3anuiuMTe COOTBETCTBYIOIIYI MOCJIE0BATEJHLHOCTh NPABUJIBHOCTH CJe10Ba-
HUA YCJIOBHH B BUJe HU(P caeBa HANPaBo

I1K-3

3ATAHUA 3AKPBITOI'O TUIIA HA YCTAHOBJIEHUE COOTBETCTBUSA

14

YcTaHoBUTE COOTBETCTBHE MECKAY YUCIIOBBIMU MHOXKXCCTBAMU 1 aHFCGPaI/I‘-IeCKI/IMI/I

CTPYKTypaMH, KOTOpble OHU 00pa3yl0T BMECTE C OOBIYHBIMH OIEPALISAMHU CIIOKEHUS
Y YMHOXEHUS UX DJIEMEHTOB.

A | MHOECTBO HaTypaJbHBIX YHCEI 1 | momykosnbLo
b |MHOXeCTBO LIENBIX YKCEN 2 |KOJIBLIO

B |MHOXeCTBO panOHaIBHBIX YHCEI 3 | mone

I' | MHOXKECTBO JEMCTBUTENBHBIX YHCET 4 | mone

J | MHOXKE€CTBO KOMITIEKCHBIX YHCEI 5 | mone

E | MHOX€eCTBO KBaTEpHUOHOB 6 | Teno

3anummuTe BHIOPaHHBIC HU(PHI O COOTBETCTBYIOIMMH OyKBaMu
A b B r bl E

IK-3
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YcTraHoBHuTE COOTBETCTBHE MCKAY 3HAUYCHUSIMU (bYHKI_[I/Iﬁ B YKAa3aHHBIX TOYKax
A 2+ X 1 1 .
f(x) = ——+i

1- 2x 5

npu x=i

i 2 -4+23i
) = x*+ 27— (3420) !
X

pu x= 1-2i
3anummuTe BIOpPaHHBIE HU(PHI M0 COOTBETCTBYIOIMMH OyKBaMu
A b

IK-3
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YcraHoBUTE COOTBETCTBUE MEXIAY MHOXCECTBaMH U oON€pallusIMU OTHOCUTEJILHO
KOTOPBIX OHH SABJIAIOTCA I'pYyIIIaMu

A MHOKeCTBO MaTpPHII N-TO TIOPSIKA C 1 CIIOKEHUS

onpeaeanTeseM, paBHbIM 1

b | MHOxecTBO MaTpuL N-TO NOpsiKa 2 | YMHOEHUS

3anummuTe BbIOpaHHBIE HU(PHI M0 COOTBETCTBYIOIMMH OyKBaMu
A b

IK-3
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YcraHoBuTe COOTBETCTBHE MEXKY JIEMEHTAMHU MYJIbTUIUIMKATUBHOM IPYIIIIBI HE-

BBIPOXICHHBIX MaTPHILl BTOPOTO MOPAAKA U UX MOPSAKAMU

T 0
A 1|4
G ¢

B (i) 2 |

4

1

QO H

B ( ) 3 |2
-1 0
3anummuTe BHIOpaHHBIC HU(PBI M0 COOTBETCTBYIOIMMH OyKBaMu

A b B

[1K-3

18

YcTraHOBHTE COOTBETCTBHE MKy CTPYKTypamMu
CooTBeTCTBHE MEXTY KOMIUIEKCHBIMH YHCIIAMH U UX MOJYJISIMU

A| V2 +3+5i 12
5| 2+3i 2 | V13
B| 1-i 3|2
Wl 411

5 | Va7

3anummuTe BHIOPAHHBIC HU(PHI M0 COOTBETCTBYIOIIMMH OyKBaMu
A b B r

IK-3
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YcraHoBHTE COOTBETCTBHE MCXKAY 3JICMCHTAMU U UX NOPAJAKAMU B TPYIIIIC
KOMIIJIEKCHBIX YUCECII, OTJIMYHBIX OT HYJIA
A i
b -1
B 1
r 2

=N

Bl WIN -

3anummuTe BIOpPaHHBIE HU(PHI M0 COOTBETCTBYIOIMMH OyKBaMu
A b B r

I1K-3

3AJAHUA KOMBUHHUPOBAHHOI'O TUITIA C BBIBOPOM
OJHOTI'O ITPABHJIBHOI'O OTBETA
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Bbi0epuTe npaBUJIbHBINA OTBET H YKAKHTE €ro HoMep
Kakoii u3 cnenyromux MeToJ0B UCTIONB3YeTCs Tl CHMBOJIBHOTO HHTETPHPOBAHUS?
- A) Meton Tpanermit
- B) MeTox mocTaHOBKH
- C) Metox MomnTe-Kapio
- D) Meton Pynre-Kytra

I1K-3
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Bri0epuTe NpaBUIbHBIA OTBET M YKAKUTE €r0 HOMEpP
YTo TaKoe CHUMBOJILHBIC BBIYUCICHHUS !
- A) BeI4rcIeHHS ¢ UCITOIB30BAHUEM YHCET
- B) Boruuncienus, KOTOPbIC BHITIOIHAIOTCS C IIOMOIIBIO TIPUOTHKEHUI
- C) BoruunciieHus, KOTOpbie pabOTAIOT C CHMBOJIAMH U BBIPAKCHUSIMU
- D) Boruncienus, KOTOpbie He TPEOYIOT UCTIOIb30BaHUS KOMIIBIOTEPOB

I1K-3
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Bri0epuTe npaBUIbHBIH OTBET M YKAKUTE €ro HOMep
UTO U3 ClIeyOUIEro SBISETCS TPYyIHon?
- A) MHOeCTBO HAaTYpaIbHBIX YHCEJI C OTIEpPaIUe CIIOKCHHUSI
- B) MHO€eCTBO LENBIX YHUCEN C OTEepaIlHell YMHOKCHUSI
- C) MHOX€eCTBO HEOTPHUIIATEILHBIX YHUCEIT C OTepaIieil CI0KEH s
- D) MHOeCcTBO BCex MaTpHI[ 2X2 C OTeparnei CJI0KeHHUsI

I1K-3
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Bri0epuTe npaBUIbHBIH OTBET M YKAKUTE €r0 HOMep
Kakoe u3 ciemyronux cBOMCTB He 003aTENbHO BBITOIHSIETCS IS BCEX IPYIIT?
- A) AccolmatiuBHOCTD
- B) Hanuuue HelTpaibHOTO 371€MeHTa
- C) Hannume 0OpaTHOTO DiIeMEHTA
- D) KomMyTaTtiBHOCTH

IK-3
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Bri0epuTe NpaBUIbHBIA OTBET M YKAKUTE €r0 HOMEP
Kakotli u3 ciie Iy oIux MakeToB ABJISCTCS CUCTEMOM KOMIIbIOTEPHO alire0phi?
- A) NumPy
- B) SciPy
- C) Mathematica
- D) Pandas

IK-3
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Bei0epuTe NpaBUIILHBIN OTBET M YKAKHTE ero HoMep
Kaxoii n3 cneayronix 3JeMeHTOB ABIAETCS HEHTPaIbHBIM 3JIEMEHTOM IS Ollepa-
LIUY CJIO’KEHUS B TPYIIE LEIBIX Yucen?

-A)0

-B)1

-C)-1

-D)2

IK-3
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Bbi0epuTe npaBUJIbHBINA OTBET H YKAKHTE €ro HoMep
Urto Takoe HOpMalIbHAs TIOATPYTIa?
- A) Tloarpymmna, KOTOpast SBISIETCS [MUKIHYECKON
- B) Ioarpynma, nHBapuaHTHAsE OTHOCUTEIBHO COMPSKECHUS
- C) Moarpymma, comepskaiias Bce 3JeMEHThI TPYIIITbI
- D) Ioarpymnmna, cocTosiias TOJbKO U3 HEUTPAILHOTO 3JIEMEHTA

IK-3

3AJAHUSA KOMBUHHUPOBAHHOI'O TUITIA C BBIBOPOM
HECKOJIBKUX ITPABUJIBHBIX OTBETOB
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Bri0epuTe npaBuiIbHbIE OTBETHI M 3aMMIINTE HX HOMepa
Orobpaxenue f = {< x,x2 > |x € N} sBisercs:
1. B3anMHO0-0THO3HAYHBIM OTOOPaKEHUEM
2. B3anMHO-0THO3HAYHBIM 0TOOpaKeHHEM MHOYKECTBA HaTypaIbHBIX YHCelN B ce0s
3. B3anmHO-01HO3HaYHBIM OTOOpaKEHIEM MHOKECTBA HATYPaTbHBIX YHCENT Ha ceOst

[K-3
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Bbi0epuTe npaBu/ibHbIE OTBETHI U 3aNIUIINTE UX HOMepa
Kakue U3 ypaBHEHHIl pa3pelInMbl B KOIbIE KceN BUaa a + b/ 5?
1. (1+2V5)x=—8+3V5

2.(—8+3V5)x=1+2V5

3.3+ 2V5)x=2-3V5

I1K-3
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BriGepuTe npaBHIbHbIE OTBETHI M 3aIIMIIKMTE HX HOMepa
B cucreme <N,+,-,1> CYIIECTBYET:

OecKoHeuHO MHO2ONOONOY2PYNN, USOMOPDHBIX

1.
nonyepynne(N,+)namypanohoixuucen

MOJIbKOOOHA NOONOJLYePYNNA, U30MOPDHASA
nonyepynne < N,+ > HAMYPATbHBIXYUCEN
MOAbKOOOHONOONOYKONLYO , USOMOPPHOE
NOYKOTIbYY < N,+, > HAMYPATbHbIXYUCET

OeCKOHeyHO MHO20NOONOLYKOIeY, U30MOPPDHBIX

4
NOLYKONbYY < N,+, > HAMYPANbHBIXYUCET

I1K-3
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BblﬁepHTe NPpaBWIbHBIC OTBETHI H 3ANIMIIUTE HX HOMEPA

Pewenuem ypasnenusn X2 + (1—2i)x—2i = 0 cneussecmmwim

X € C, aenaemcs :
1. -1
2. —1-i
3. 1-_I— i
4. 2

IK-3
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BblﬁepHTe NpaBWIbHbIC OTBETHI U 3AIIMIIUTE HX HOMEPA

1. Ha MHOXecTBe HaTypaJbHBIX YHCEN OIPEeieHa CTPYKTypa
2. MyJBTUILIMKATHBHOTO MOHOHJIA

IK-3




3. MYJIBTUIUIMKATUBHOMN TPYIIITBI
4, aIIUTUBHOIO MOHOUA
5. aanIuTUBHOMN rPyMITEI

32

BblﬁepI/ITe NpaBWIbHbIC OTBETHI U 3AIIMIIATE HX HOMEPA

1 x o
Ha muoxectBe M matpuil Buaa (0 1), rae X-ICHCTBUTEILHOE YHCIIO, OMHApHAS

orepauusi MAaTPUYHOTO YMHOKEHHS SIBIISIETCSI
1. Oo6patumoit
2. AccouuaTtuBHOM
3. KommyratuHOi

I1K-3
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