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1. ITacmopT KOMILIEKTa KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

B pesynbprare ocBoeHust yueOnou nucuuruinael EH.02 Jluckpernass maTemMaTuka
oOyyarommiics  JoJbKeH  oOnamath  npeaycMmorpeHHbiMu  ®I'OC  CIIO  mo
cnemansHoctd  09.02.07 MHpopManmoHHbIE CHCTEMBI ©  MPOrPaMMHPOBAHUE
cnenyromumu yMmeHusaMu (Y):

Y1 npuMeHATH JOTMYECKHE olepauu, (OpMyJibl JOTHMKH, 3aKOHBI ainreOpsl
JIOTUKH;

Y2 ¢opmynupoBarth 3aJaud JOTHYECKOTO XapaKTepa W MPUMEHSATH CPeIcTBa
MaTEMaTUYECKOM JIOTUKH JUIsl X PEIICHHUS;
3HAHUSAMH (3):

31 OCHOBHBIE NPUHIMIIBI MATEMAaTHYECKON JIOTUKH, TEOPUH MHOXKECTB U TEOPHUHU
QJITOPUTMOB;

32 ¢opmyinbl anredpsl BHICKAa3bIBAHUN;

33 MeTo/1bl MUHMMU3ALIUU alredpandeckux npeoopa3oBaHu;

34 OCHOBBI sI3bIKa U aNreOpsbl MPEAUKATOB;

35 OCHOBHBIE PUHLIUIIBI TEOPUU MHOKECTB
00IIMMHU KOMIIETCHIIUSAMM

OK.01.- BeiObupate crocoObl pemeHus 3aaa4d npo(ecCHOHaIbHON AeSTENbHOCTH
NPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK.02.- Jlcnonp30BaTh COBPEMEHHBIE CpEACTBA MOMCKAa, AaHaIuM3a |
UHTEpHpeTanuu nHdopMaIu, 1 "HOOPMAITMOHHBIE TEXHOJIOTHH JIJISl BBITIOJTHEHUS 33124
npodeCCUOHATILHON JIeATEIbHOCTH;

OKO04.- PaboTath B KOJJIEKTUBE U KOMaHJe, 3(h(PEKTUBHO B3aUMOJIEUCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMU;

OK.05. OcymecTtBiasiTh YCTHYHO M [HCbMEHHYK) KOMMYHHUKAIIMIO Ha
rOCYAapCTBEHHOM $I3bIKE C YYE€TOM OCOOEHHOCTEW COIMAJIbHOIO W KYJIBTYPHOTO
KOHTEKCTA,

OK.09.-. Ucnonw3oBaTh MH(POpPMAIMOHHBIE TEXHOJOTHH B MPOdecCHOHATHLHOU
NesATEeIbHOCTH;

OK.10.- [Tomp30BaThcst  mpodecCHOHATBHOU JTOKyMEHTaIen Ha
roCyAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

2. OueHuBaHue YPOBHSI OCBOCHHA Y4eOHOM IMCUMIINHBI

[IpenMeToM OLIEHMBAHHUS CIIy)KaT YMEHHUS M 3HaHuA, npenycMorpeHHsie OI'OC
CIIO mno mucnunnuue FEH.02 JluckperHas MaTemaTvKa, HamnpaBi€HHbIE Ha
dbopmupoBanue oOHMX U npodeccuoHaNbHbIX KommeTeHuil. I[Ipomexyrounas
aTTecTaIys Mo y4eOHOM AUCIHUIUIMHE TPOBOIUTCA B (popMe IK3aMeHa



Telcyumﬁ KOHTPOJIb U OCHUBAHUEC YPOBHA 0CBOCHUA y‘l€6H0ﬁ AUCHUIIJIMHBI 110 TEMaM (pa3z[eJ1aM)

Tabauya 1

JJieMeHT y4eOHOoM

@®opMbI U METO/IbI KOHTPOJISA

AUCUMUILIMHBI Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTecCTALMS
dopmMa KOHTPOJIA IIpoBepsiembie dopma IIpoBepsiembie
OK,V,3 KOHTPOJISA OK,V,3
Paznen 1.2/1eMeHTBI TEOPUH MHOKECTB.
Tema 4.1. Ouenka pgestenpHOCTH oOywaromuxcsi B | OK 1, OK 2, OK 4,
OcCHOBBI TEOpUM MHOXKECTB | IIpoliecce  ocBoeHuss  mporpammel  Ha | OK 5, OK 9, OK 10
MNPAKTUYECKUX 3aHATHUSX. v2,31, 35
OrneHka KauyecTBa BeJIeHUS KOHCIICKTA.
Paznen 2.0cHOBbI MaTeMaTHYECKOM JIOTHKH.
Tema 2.1. Ouenka pgestenpHOCTH oOyvaromuxcsi B | OK 1, OK 2, OK 4,
Jloruka BeICKa3bIBaHUI mpouiecce  ocBoeHuss  mporpammbl  Ha | OK 5, OK 9, OK 10
MNPAKTUYECKUX 3AHATUSIX. v2,31, 35
OrneHka KauyecTBa BEJICHUS KOHCIICKTA.
Tema 2.2. Ouenka pgestenpHOCTH oOyvarommuxcsi B | OK 1, OK 2, OK 4,
Bbynessl pyHKITHY. npounecce  ocBoeHus  mporpamMmel  Ha | OK 5, OK 9, OK 10
MPaKTUYECKUX 3aHATHUSX. v2,31,35
OrneHka KauyecTBa BeJICHUS KOHCIICKTA.
Pa3nes 3.Jlornka npeaukarTos.
Tema 3.1. Ouenka pgesrensHOCTH oOyvarommuxcsi B | OK 1, OK 2, OK 4,
[Ipenukatel. mnpouecce  0ocBoeHus  mporpamMMmel  Ha | OK 5, OK 9, OK 10
MPaKTUYECKUX 3aHATHUSX. V2,31, 35
O1rieHKa KauecTBa BeJICHUS KOHCIIEKTA.
Pasnen 4.251emenThI Teopun rpagdos.
Tema 4.1. Onenka nestenpHOCTH oOyuatonuxcs B | OK 1, OK 2, OK 4,
OcHoBBI TeOpHUH rpadoB mpouecce  OcBOoeHMsa — nporpammel  Ha | OK 5, OK 9, OK 10
MPaKTUYECKUX 3aHATHUSX. V2,31, 35
OrieHKa KauecTBa BeJICHUS] KOHCIIEKTA.
Paznes 5. DiieMeHTHI TEOPUH AJTOPUTMOB.
Tema 5.1. Onenka nestenpHOCTH oOyuatonuxcs B | OK 1, OK 2, OK 4,
DJEeMEHTBI Teopuu | Iporiecce  OCBOCHMA  mporpammbl  Ha | OK 5, OK 9, OK 10
aJITOPUTMOB. MPAKTUYECKUX 3aHATHUSX. V2,31, 35
O1rieHKa KayecTBa BEJICHUS KOHCITICKTA.
IIpoMeKyTOUYHAS aTTECTAIUSA IK3aMeH OK 1, 0K 2, OK 4,0K 5,

OK 9, 0K 10¥2, 31, 35
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3.2. 3ajanus 1J151 IPOMeEKYTOYHOM aTTecTaluu
B cootBerctBun ¢ yuebnniM mianoMm [IIICC3 mo cneuuansroctu 09.02.07
HNudopmanimonHbie CUCTEMBI M IporpaMMupoBaHue mo ydeOHou aucuuruimHe EH.02
JluckpeTHass MaTemMaTHKa C 3JIEMEHTAMH MaTE€MaTUYECKOM JIOTMKH IPEeLyCMOTPEHO
IpOBEJCHUE MPOMEKYTOYHON aTTeCTallMK B popMe dK3aMeHa. DK3aMEH B COOTBETCTBHH
¢ HacrosiuM KOC npoBoautest B popMe KOMIUIEKCHON KOHTPOJIBHOM pabOTHl.
3aaHusl KOHTPOJBHOM PAabOTHI OXBATHIBAIOT COJIEP>KAHHWE OCHOBHBIX Pa3/IeiiOB

TUCHUILINHEL:

Paznien 1. DieMeHTBl TEOPUU MHOXKECTB.

Pa3gen 2. OcHOBBI MaTeMaTHUECKOM JIOTHKH.

Paznien 3. Jloruka npeanukaTos.

Paznen 4. DnemenTsl Teopun rpados.

CtpyKTypa KOHTPOJBHOUN pabOTHI:

paboTa COCTOMT W3 JIBYX YacTe: TEOPETHYECKAas 4acTh - TECTOBBIC 3aaHUS;
MPAKTUYECKasl 4acTh - PEIICHUE 3a/1a4.

Kaxnpii Bapuant BkitouaeT 10 3amaHuid TEOPETHUYECKOM 4YacTH W 3 3aJaHUs
IIPAKTUYECKON YACTH.

4. YcnoBusi IpoBeieHUs POMEKYTOYHON aTTecTAllNH
KonuyecTBO BapuaHTOB 3a/1aHHi - 110 KOJIMUECTBY oOydaronuxcs. Bpems

5. Kputepum onieHMBaHUSA MPOMEKYTOYHOMH aTTECTAIUN

VY poReHE
VIeOHBXX
IOCTHECHHHA

IloxazaTemsi oneHKH pezyIETATOR

“€3m

padOTa BEIIONHEHA IIPAREUIEHO H B IOMHOM 00BEME, B JOTHIECKHX PAcCyAICHHAX H
ODOCHOBAHHH PEIIHHS HET MPOoOSTOE H OIMOOE, E PEIISHHH HeT MATeMATHIECKHX
OIMH0OK (BO3MOHA OIHA HETOTHOCTE, OIHCKA, He SETTFOIIASCA CISICTEHEM He3HAHHA
IUTH HETIOHMMANEE VIe0H0T0 MATEPHATA).

e

pab0Ta EBIIONHEHA [IPAEHIEHO, HO OOOCHOBAHHA [IArOE PEIIEHH HEAOCTATONHEI | ecIH
VMEHHE OOOCHOERIEATE DacCYAICHHA He HEIAIOCE CHENHATEHEM —OOBEKTOM
TIPOEBEPEH). JOMYIIEHA O/HA OMIHOKA HITH JBa-TPH HEJOYETA B BEOCIATKAX, PHCYHEAX,
QEPTEAXx HIH IpapHrax (ecoH 5TH EHAR! PadOTEl HE ABRTATHCE CICITHATHHEDM
OOBEKTOM IPOBSPEH); ERIIONHEHD 063 HET09eTOR He MeHee /5% samarsii.

@3

&2w

JOTIVIOEHEL DoMes OOHOH OMHOKH HIH 001ee TpeX HENOIETOR B BEIIIAKAX, JEPTEEIX
WIH rpaHKax, HO VHaIlHiCA BIafeeT OOA3aTelbHEIMH VMEHHAMH II0 IIPOBEPAEMOH
Teme, 083 HEIOIETOR ERMIONHEHO He Meree 50% paboter

JOTIVIOEHE! CYINECTBEHHEIE OINMHOKH, TIOKAZABIIHE, WTO OOVIAIOIMIHECH HE BIageeT
00A3ATENEHEIME YMEHHAMH I10 JAHHOH TEMe B IIOIHOH Mepe, NPAEHILHO BHIINIHEHO
meree 0% paboteL
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KpnTeme OLl¢CHUBaAHUA BbINNIOJIHCHUA KOMILIEKCHOM KOHTpOJ’IbHOﬁ paﬁoTbl:

Kaxxnioe 3aganue nepBoi rpynibl OLEHUBAETCS B!
2 banna, ecu BCe BapUAHTHI OTBETOB YKa3aHbI BEPHO;
1 Gai, eciiv HE Bce BApUAHTHI OTBETOB YKa3aHbl BEPHO WIIM YKa3aHbl YACTUYHO;
0 GanoB, eciny BapuaHThl OTBETOB yKa3aHbl TOJIHOCTHIO HEBEPHO.

Kaxoe 3aianme BTOpoii IpyMIibl OIICHUBACTCS B:
5 6amioB, eciu Moy4YeH MPaBUIBHBINA OTBET, YETKO apIyMEHTHPOBAHBI OCHOBHBIE 3TAITbI
peleHus 3a/1a4H;
4 Gamna, eciu TOJNyYeH NPAaBWIBHBIM OTBET, HO HEIOCTATOYHO apryMEHTHPOBAHBI
OCHOBHBIE 3Talbl PELICHUS 3a4a4U;
3 Oasia, eciv MoTy4YeH HeMPaBUIbHBINA OTBET WJIM OTBET HE HAl/ICH, PEIICHNE BHITIOTHEHO
0oJiee 4eM HaIOJIOBHUHY;
2 Ganna, ecM UM OTBET HE HalJICH, PEIICHNE BHITIOJHEHO MEHEE YeM HaIOJIOBHHY;
0 6amoB, eciaM CTYJEHT He MPUCTYNAJ K BHITIOJTHEHUIO 33 JaHMS.

[IIkaa mepeBoaa B MATHOAIILHYIO OIICHKY:
«5» - 31-35 OamnoB
«4» - 26-30 OamoB
«3» - 18-25 Oamnos
«2» - MmeHee 18 0amos.
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MUHUCTEPCTBO HAYKU U BBICLLIET'O O5PA3OBAHUS
POCCUICKOI ®EJIEPALIUU

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJUKETHOE ObPA3OBATEJIbHOE
YUYPEXXJEHUE BbICIIEI'O ObPASOBAHUSA «J1IYTAHCKUU
I'OCYIAPCTBEHHbBIM YHUBEPCUTET UMEHU BJIA/IMMUPA JTAJIS»

KOJUIEZK CEBEPOJOHEIIKOI'O TEXHOJOTMYECKOI'O HHCTUTYTA
(pmuan) ®I'6OY BO JIT'Y um. B. daasn»

PACCMOTPEH U ITPUHAT YTBEP/XKIAIO

Ha 3aCEeJaHUH METOJUYECKON KOMUCCUU 3am. qupekropa Komnemxa

Komnemxa CeBeponoHeIKoro CeBepoIOHELIKOTO TEXHOIOTMYECKOI0

TEXHOJIOTUYECKOI0 MHCTUTYTA ((pusinan) uHctutyTa (punuan) ®I'6OY BO

®I'bOY BO «Jlyranckoro rocy1apcTBEHHOIO «JIyranckoro rocy1apcTBEHHOIO

yHuBepcuTera uMeHn Biiannmupa Jlamsa» yHuBepcuTera umenn Biiagumupa Jlams»

[Iporokoin ot «05» centsiOps 2025 r. Ne 01 e

IIpencenarenh KOMUCCHH \ /Z/L%% P.I1. ®wib
/L;""rf- Caac / B.H. Jleckun «05»  ceHrs6ps 2025 1.

KOMILJIEKT 3AJIAHUM

JJISl IPOBeIeHUS] POMEKYTOUYHOM ATTeCTAlNHU
B (hopme dk3aMeHa

no yueoHoi quctuminae EH.02 IluckpeTrHasi MaTeMaTHKAa
no cnenuanbHoctd (09.02.07 UHdopMannoHHbIe CHCTEMbI H IPOrPAMMHUPOBAHHE

dbopma o0yueHus OYHast

Kypc 2

IIpenonaBarens W N.N. Apymanosa

CeBepooHEeLK
2025
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYue6nas qucuumnna: EH.02. [luckperHas MateMaTHKa
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 1

JamaHA IepEOr0 VPOBHA
1. | ViasmiTe criocoORl 2aJaHHa A. nDopoxmaromei nponegypoi
MHOEECTE B. rpadom
C. =xapakTepHCTHIECKHM CEOHCTEOM 3I€MEHTOE
D. comcroMm
E. marpumei
2. | OopegemTe, KaKHe H3 A ANA
MepedHC/ICHHEIX MHOKECTE B. (ANB)\A
ABIITIOTCA ITYCTHIMH —
C. A4
D. =Bce MHOMECTEA HEITYCTHIE
3. | Ha muomecTeax A= {];2;3;4} " 01 1 0)
B ={a.b.c:d} samano otobpaxenne A (1000 B [1 z 3 4]
P.Aws B 000 1 abcd
P={1:5).(L:c).(2:a)(3:d)}. 0 0 0 0
VEasaiTe MAaTPHIY 3a0aHHOTO (1011 010 0}
OTHOIMMEHHT. C. 1 11 D. 1 00 0
1 11 1 00 0
11 01 0 010
4. | Orobpaxerne P: 4 — B HazsBaeTca | A D[P] =4 BE. E[P} =B
HHEEKTHEHEIM, CCITH C. Kasxmomy npoobpaszy D. Kaxgomy obpazy
COOTEETCTEYET COOTBEICTEYET
ENHHCTECHHBIT 0Dpas eIHHCTECHHBIN Ipoobpas
5. | Tabmuua HCTHHHOCTH 4714 OLIEPaliHe | | A v x®y B. x| x®y
© (cnomeHHe OO MOTYIEC 2) HMeeT 0 0 1 0 0 1
EH] 0 1 1 0 1 0
1 0 0 1 0 0
1 1 0 1 1 1




JamaHH4 DepEOro VPOBHA
C. x ¥ x®y D x ¥ x®y
0 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 0 1 1 1
6. | Kakaa Bz npHeEeqeHHEXX QOPMVI A, (x‘u’yvz}h {J_CVyVE}n {xvjvz}
ABIACTCA conepinennoﬁ ) B. (x " y}v [f AYA E}V (ﬁ AzZ)
ﬁﬁgﬂmnﬂn HOpMaTRROR C. (xaynz)v(EayaZ)vixaFaz)
D. xaynzv(Taynaz)
7. | Muo#ecTEOM HCTHHHOCTH A, PT={135709}
npeaskarta P(x): x > 5, zagaEHOTO .
Ha MHOX%ecTBe M ={1,3,3,7.9} ects B. P"={515}
MHOEECTED C. P'= {7.9}
D. P"={13}
8. | Ipegaomxenne Elx"-:-"y{x+ y=0) ma A. HCTHHHEIM BEICKAEIEAHHEM
MHOEECTEE JeHCTEHTETEHEIX THCET B. 710xHEM BEICKAZHIEAHHEM
ARIHETCH C. ogHOMECTHEIM IIpeJHKATOM
D. aevMeCTHEIM OpeTHEATOM
9. | DaeMeHTaMH HEOPHEHTHPOEAHHOTO A. Bepmmam
rpada G = G(X.V) senmores B. yru
C. Pebpa
D. Mapmpyter
10. | Ilo zapgamHOH# MATPHIE BECOE A 24
onpenennte puEEy MapmpytaE—B | B. 17
-D-C. C. 14
A|B|C|D|E D. 8
A 2 6
B 5|17
c|2 2|8
D 5|2 3
E|6|7|8|3
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3amanug BTOPOro YPORHT

11.

TMoxkazure Toxaecteo A\B=A|JB.
Oreet:

[lo Tabmmne werEnEocTH dyvEKmH f(x, y,z) = (x - y)® {z — {x &7 }]I noctpoiite CKH® u

12. | yOpoCTHTE £e.
Oreet:
Jagauneni rpad npeacTAERTE AHANHTHYIECKH H MOCTPOHTE €70 MATPHIEL CMEHHOCTH H
HHITHICHTHOCTH.
Yia Pt
X] ~ \ LA [ _.-/I .
- ""_J‘:-.. LS
13. v Vs

[Ipencenarens

METOAMYECKON KOMUCCUU )%Q//xé% B.H. Jleckun

[Ipenonasarens W N.N. Apymianosa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebHas aucimruinaa: EH.02. JluckperHast MaremaTuka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT N:2
3a7aHid IepEOTO VPOEHA
1. | Kakne uz zammcelf apnamoTca A, acC [a;f:l]
EEpPHEIMH] B. a= [a; b]
C. {ab}z(ab]
D. @elab)
2. | Oopegemite 00BeIHHEHHE A AlJB= {];2;3}
MHOEECTE A HB, roe B. AU B= {1,2,3,4,56?}
A=1{:2345} u C. AUB={s)
B={x|xeN3<x=T7} D. AUB={2367)
3. | Kaxuse H3 3a0aHHBIX OTHOIMSHHE A. «oDo3Ha9aTh TIACHEIH 3EVEY Ha MHOMKECTEE DVEE
ABIIIIOTCA OHHAPHEIMH Ha ambaenTa
VEA3AHHBEX MHOMECTEAX B. «ObITE paEHEIMHY HAa MHOMKECTEE IeHCTEHTENBHEIN
THCET

C. «O®ITE cTONHIEHY Ha MHOEECTEE TropoOoE
D. “COOCPAEATE OOHHAKOERIC CCRUIKHY Ha MHOECCTEC

WEB-cTpansn
4. | OopegemiTe CEOHCTEA OTHOIICHHS A. pedaekcHEHOCTE
P={a:b)|a— pemrems b} ua B. antEpedaekcHEHOCTE
MHOZECTEE HATYPAILHEIX THCET. C. caMMeTpHIHOCTE
D. aHTHCHMMETPHIHOCTE
E. TpamzsuTHEHOCTE
3. | Tabma HCTHHHOCTH O/19 OIEPALTHH A x y XV y B. x ¥ Xy
AMFBEOHKITHE HMEET EHT 0 0 1 0 0 1
0 1 1 0 1 0
1 0 0 1 0 0
1 1 0 1 1 1
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3aaAHHA IEPEOTD VPOEHA
C. x ¥ xXwy D. =x ¥ vy
0 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 0 1 1 1
6. | ®ymxmma f(x,.x,, .x,)c A. BricKaznIBaHHEM
obnacteto zmauemmit E = {01}, B. TIpE/IHEATONM _
. C. bymepoill dyvHEEIHEH
TIEPEMEHHEIE X;.X;..... X, KOTOPOH D. wmmorowrenos Heramsmisa
TAICKE IPHEAMAIOT TOIREO 3TH QB4
SHAYEHHA, HASEIBAETCH
7. | OoHOMECTHEIMH IPeIHEATAME A. gmcno 5 ApnfeTcH OenHTeleM dHcaa 12
ABRIIAIOTCA CASAVIOMEE OIpefTokennd | B. 2x—-8<x+y
C. npu x =2 BRNOIHASTCA PABEHCTBO -yt =0
D. ogmozgagHoe 9HCIO X MeHBIIe gHcaa 10
8. | Haigute oTpruanse GopMyIsl A. Ix(P(x)AQ(x))
3x(P()rQ()) B. vx(P(x)VQ())
C. vx(P(x)r@(x))
D. 3x(P(x)vQ(x))
9. | Kakse sHa9cHEA MOTYT IPHHEHMATE A -1
SIeMEHTH MATPHIE HEOHOeHTHOCTH | B. 0
HeEOTOporo rpada? C. 1
D 2
E. lrobrle HaTVpAIRHEIE 3HATCHHT
10. | Kagne 13 yKasaHHBIX [THKJIOE B A, ACDA
rpade ¢ epmmEavua 4, B, C. D E B. ABCDEA
ABIAOTCA NPOCTBIMH? C. CBEADB
D. BECAE
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3amanug ETOPOro YPOBRHT

11.

[NocTpofite MOrHISCKYIO CXEMY, KOTOPYIO pealHsveT byaeea GyHEITHT
f(xl,x1=x3 } = [{:xl —>x)e {xz =X }}1}

O1eet:

3 2
DHP'E;,D;EJ]I/ITE THI IIPEIHEATa X — X + 6x =0 Ha MHOXECTEE HaTYPaIEHBEIX THCEI H 0DJIACTE €r0

12 | HctHEHOCTH. [lafiTe apryMeHTHPOEAHHBIH OTEET.
O1eet:
[loctpoiite rpad dOHHapHOIO OTHOmMEHHA P = «OTHOCHTECA K OJHOMY BEpPEMEHH rojay Ha
MHOZECTEE MECAIEE {MapT, Mail, HIOHE, HIOIE, JeKabps . Onpenennte MaTpHIy CMEHHOCTH H
13. | yarpamy sEmHAeRTHOCTH HOTy4IeHHOTO rpada.
O1eet:
[Ipencenarens

METOINYECKON KOMUCCHU /%2/44 % B.H. Jleckun

[IpenonaBarenb N.N. Apymianosa




OEIEPAJIBHOE TOCYAAPCTBEHHOE BIOJDKETHOE OBPASOBATEJIbHOE YUYPEXIEHNE
BBICIHIETI'O OBPABOBAHUSA «JIVTAHCKHUU I'OCYJAPCTBEHHBIM YHUBEPCUTET UMEHU

14

BIIAAVUMUPA JAJIS»
KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebnas qucuuminba: EH.02. [luckpeTHas MaTeMaTrka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE

Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 3
JamaHA IepEOro VPOBHA
1. | OnpegemiTe MommocTs MEOKecTEa | A. 100
ECEX TPEX3HAYHEIX HATYPAIBHEIX B. 899
gHCEe C. 900
D. 999
2. | Ilo sagamHo0# gHarpamye Jinepa- A ANB=zG
Benna OmnpefeldTe, KakHe H2 B. Aﬂ C=
VTEEP:EICHHN ABIAKTCA BEPHBIME C. BUC=B
D. CcE
E. AJC=E
3. | bEEapHEIM OTHOINEHHEM Ha A, Pc 4 .Pc4, C. Pc(4,N4,)
MHOZECTEaxX 4, .4, HazrEaeTcH B. Pc(4U4,) D. Pc(4x4,)
MHOZecTBEo P Takoe, 9To
4. | Ha muomecteax A= {1;2;3;4} H A. Eclogy ompegeneHHOE
B= { a.b.c: ff}za,u,aﬂo oTobpamenme B. =acTiTmo onpegenceHHOE
P.A B C. cropheKTHEHOE
) D. wupreETHEHOE
P= {{l;b}’ (I;C}’ {E;Hl[E;d}}' E. dyuxmHoHamsHOS
VEK&KHTE BHT OTOOPaKeHH. F. 6HeKTHRHOS
5. | Tabmema HCTHHHOCTH A4 OIEpallHA A x y Xy B. = ¥ Sy
HMILTHEAITHHE HMeeT BHI 0 0 1 0 0 0
0 1 1 0 1 0
1 0 0 1 0 1
1 1 1 1 1 0
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3a7aHNA OIepEOro VPOEHA
C. x ¥ x>y D. =x ¥ —+ ¥
0 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 0 1 1 1
6. | Kakue u3 npHEeOeHHBK QoOpMyI A YvFvX C. XvFwl
anreOpEl ERICKAIEIEAHHHE ABIAOTCA B. YA¥FAX D. XA¥al
TAETOIOTHAMHE |
7. | Ilpn Kak#sx sHA9ICHHIX OpeIMeTHOH A, x=«lagmas
NepeEMEHHOH x MpeHKAT B. x=«Dparmman
P(x)= «x—rocyzapcteo & Erporie» C. x=«llopryramia»
MpeEpanmaeTcd B HCTHHHOE D. x-=«bpazmaaa»
EBICKASBIEAHHE !
8. | Ecim npequxar P(x) mormweckn A, PPcQ C. O cP
CIIegyeT H2 IpeIHKEATA Q{x} TO B. Pr=0 D. P = E
9. | Mopamxom rpada G = G(V_E) A, |q C. |E|
HA3BIEASTCA B. |VI D. |V U E|
10. | PaccToause oT BepnHEEL rpada oo A. Jmima gyra
HauboIee YIATEHHOH BepITHEED B. Pagwmvc rpada
HAZRIEASTCA C. HMuametp rpada
D. DECHeHTPHCHTET BESpINMHEL
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3amamug ETOPOro YPORHA

11.

B zamammoM BRICKAZBIEAHHH BEACIHTE IPOCTEIC ERICKASEIEAHNA (He Dolee Tpex), 0D0OZHAIETE HX
OVKBAMMH H allHOIHTE COCTAEHOE BRICKAZRIEAHHE B BHIE dopMyisl CocTaEeTe TADIHITY
HCTHHHOCTH hopMyIIbL

wAemomobuts nodrexcum KougUCKaYLL, eCTU OH CIVHCIT o0pVOueM NpechVILIeHLA Wil bull
dobbim npecmynHbIM HYME».

Oteet:

Pemmite sagawy. B mae 0pumo 12 gosmamesxx, 8 BeTpeHsx, 4 XOMOOHELX, 3 JOMEIIHERIN H
EETPEHEIN, 3 JOMIIHERX H XOIOJHEX, 7 BeTPeHEX H XOIOIHEX THeH, a4 OIHH JeHE DOBUT H

12 | mOEAMHEERIA, H BETPEHEIH, H XoToAHENH. B Tewenne ckompkux gHed B Mae OBLTO Ternto Dez BeTpa
H J0#EIE!
O1eet:
HafinuTe kxpaTgaiimie OyTH 0T BEpIIHEEL X, 70 OCTATHHEIX BEePINHH rpada. HCIONb3yE
amropaT™ JefKcTpEL

13.

[Ipencenarens
METOANYECKON KOMHCCHH /(7@5/4(% B.H. Jleckun

[Ipenonasarenb N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebHas aucimruinaa: EH.02. JluckperHast MaremaTuka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE

Kypc BTOpOit ®dopma o0ydeHns: OUHas
BAPHAHT N: 4
3amaHia DepEOro VPOEHA
1. | HzpectHO. 9TO M =N B N M. A M=N C. McM
Kaxue Hz yIEep#ocHNE ABIMOTCA B. M=N D Nc&
HCTHHHEIMH
2. | OnpegemmTe crvMeTpHIECKYID A 4ABR = {1;2;3} C. AAR= {4;5}
PasHOCTS MHOXKECTE 4 1 B, rze B. AAB={1234:567} D. AAB={1:236.7}
A={1:234:5} u
B={x|xeN3<x=<T}
3. | busaproe otHOmeHHE P = M« M 00 1 111
3a1aHO OPHEHTHPOBAHHEIM TpahoM. | A g 1 1| B.|1 00
Jamatite otHOmenHe P MaTpHieH. 01 0 00 1
1 o 11 0
a - C. | D. 100
0 1
1 01
4. | Kaxne uz paz0HeHEA SRITOTCA A. pazOHeHHe MHOMKECTEA JEOOEH 0 CTAPIMHHECTEY
pasOHeHHEM MHOMKECTEA HA KJIACCE B. pazOHenHe MHOMECTEA KEapTHp B JOME IO
SKEHEATEHHTHOCTH NOBE3AAM
C. paz0OHeHHe MHOMECTEA TPEYTOABHHKOE IO
CEOHCTEaM CTOPOH (pasHOCTOPOHHEE, PABHOOEIPEHHEIE,
PABEHOCTOPOHHHE )
D. paz0HeHHe MHOMECTEA TPEYTOABHHKOE IO
CEOHCTEAM VTIIOE (OCTPOYTONEHEIE, IPAMOYTOJIBHEIE,
TVIOYTOIBHEIE)
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3amaHHd NepEOrC VPOEHA
5. | Tabneoa HCTHHHOCTH A9 ONEPALTHH A x v x|y B. = v x|y
mrpex [Mleddepa mueer BEn 0 0 0 0 0 0
a 1 ] 0 1 1
1 0 0 1 0 1
1 1 1 1 1 1
C. x ¥ x|y D. x| v x|y
0 0 1 0 1] 1
] 1 1 0 1 0
1 0 1 1 4] 0
1 1 0 1 1 1
6. | 3amama 6ynepa dymrmma £ =(1010). |A. XFvx¥
IIpegcraeete dymrame f 8 COHE. | B. {x W ?]v I[JT v JT':I
C. Yywvxy
D. (xvikxvy)
E. CIH® He cymecTEVeT
7. | KaksM H3 cioco00B IpeIHEAT A. 3aMeHHTH NpeIHEATHEIE epeMeHHEE KOHKDETHEIME
MOXHO OPEEPATHTE B NpeIHEATAMH
ERICKAIEIEAHHE? B. I[IprEneHHTE KO ECeM CECOOIHEIM NEPEMEHHEIM
KEAHTOPEL
C. 3aMeHHTE OpeJMeTHEIE MepEMEHHEIE, EXOIIOTHE B
NpPEIHEAT, KOHKPETHEIMHE IPeIMeTaMH
D). [lopcTaEETE EMECTO NepeMeHHEN HadeHR: 0 | 1
8. | IocTpoiiTe OTPHIAHHE DOPMYIEL A v P{x)v Olx)) C. 3x(P(x)n0lx))
norexs npegakaroe 7x(P{x) A Olx)) B 3 x{ﬁﬁvﬂﬂ] D. v x{ﬁﬂv 5@}
9 | VEaxHTe KONHIeCcTEC pedep B AT
MIOMHOM HEOpHEHTHpOEaHEHOM rpajde | B. 21
¢ 7 BEpIIHHAMH C. 42
D. 49
10. | Ompegennte eHg rpada, A. Hyme-rpad
H200pa¥eHHOTO HA pHCYHES B. CemzHEE rpad
iy i C. CHmBHO CEf3HHE rpad
D. Cnabo ceazHEIH rpad
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3agaHHEA ETOPOTO YPOBHA
" Hz06paznTe ¢ moMomEw AHarpavy Jitnepa-Berna muoxecteo (4AB)\(C[]4).
" | Otger:
Hcmonbsys paEHOCHIBHEIE NPE00Pa30BaHAA, BEIACHATE, PAEHOCHIBHE JH (POpMYIEL
12 | F = [x —Vlanz—y uF, =X AyaZ. PezyasTar npoeepsTe 00 TAOMHIAN HCTHHHOCTH.
Oteer:
IlocTpoHTe MATPHIY JOCTHAHMOCTH H MAaTPHITY paccToSHHEH rpada, 2agadaore MaTtpHIeH
1 0111
00311
13, | CMEKHOCTH AG)1={2 0 0 1 0}.OnpenenHTe JHAMETP, PATHYC H OeHTp rpada.
00011
01101
OTteet:
[Ipencenarens

METOAMYECKON KOMHUCCUU /%;Q/;z % B.H. Jleckun

[IpenonaBarenb N.N. ApymanoBa




20

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYue6nas qucuumnna: EH.02. [luckperHas MateMaTHKa
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE

Kypc BTOpOit ®dopma o0ydeHns: OUHas
BAPHAHT Ne 5
3a7anHd DepEOTO VPOEHA
1. | 3agafite mEomecTEo A = {1.3.9.2781. . }tec | A A={3H|HEN} C. A=b=|nzg}
NOMONIBIC XapaKTepHCTHYECKOTD CEOHCTEA B. 4= {3, In=0.ne N} D. A= {n_1 n< 5}
2. | Onpegeante gomommerme Mﬂﬂf}ecmﬂ ';, A A4={0123:456789} C. 4=1{03578}
VHHEEpCATPHOTD MEMEECTEA U Bcex madp, T Hdes T _ 15T
rme A = 12:4:60) B. 4={;2:4:6:9} D. 4={35709}
3. | IIycte P: A — B — oToOpaEeHRe H2 A. o0nacTeio onpejeneEHT oToOpaEeHHE P
MHOKECTEA A B MEOKeCTEO B. B. obnacteio 3Ea9eHEH 0ToOpa%keHH P
MEOESCTRED {J,, eB|Ixc A: 1:1; J,;] e P} C. o00nacTero obpazor oToOpakenns P
S D. obnacTeio Dpoodpazos oTobpakeHHT P
4. | VykaxuTe cEOHCTEA OTHOMEHHS A. pednexcHEHOCTE
P={ab) alb}uavmokecte Beex | B. CHMMETPHYHOCTE
IPAMELX E IPOCTPAHCTEE. C. aHTHCHMMETPHEHOCTE
D. TpaHIHTHEHOCTE
E. aHTHTpaHIHTHEBHOCTE
5. | Tabnmma HCTHEHOCTH 414 OOepanHH A x v Xy B. x| v | x9y
IKEHEAICHITHH HMEET BHT 0 “h 0 0 .G 0
0 1 0 0 1 1
1 0 ] 1 0 1
1 1 1 1 1 1
C. x ¥V XY D. x| ¥ | xey
0 0 1 0 0 1
1] 1 1 0 1 0
1 0 1 1 0 0
1 1 ] 1 1 1
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3a13aHHd DepEOro YPOBHA
Byneea dyeruns [ Tabmuner A x Vi,
HCTHHHOCTH B. (rvx)x vx )z vi,)
X, X, J C. (rvx )5 velxvi,)
g i' g D. xx,vxX vX5i
1 0 1 E. CEH< me cymecTEveT
1 1 0
SanummTe dyvEEmmEe B CKHE.
VEakHTe TOXKIECTEEHHEC HCTHHHELE A sin x+costx=1 B x>0
eicraenams mcer c. smixres’y=l p ¥+yiz0
Iycte P(x) m Q(x) —npeankataie A, VxP(x)=3xP(x)
TepeMeHHEIE. I{aime H3 E. Fm = VxP(x)
PABHOCHIEHOCTEH H;Iv:m MECTO B C. IPE) A Q)] = IxP(x) v IxO(x)
TOTHES HPEIRATOR: D. WiP(x) A O(x)] = VXP(x) A ¥XO(X)
KomagecTeo pebep (ayT), HHUEAeHTHEEE | A. 0
H30IHPOEAHHOH EepIIHHE, PABHO B. 1
C. o
D. HepozMoXHO OOpPENEIHTE
VETEHTE MATPHIY CMEXHOCTH rpada, M1 0 0 1 0 0
H200paKeHHOTO Ha PHCYEEE A 0010 B 1010
et X, 0000 o101
001 1 0 01 1
U M 00 0 20 0
1 000 1000
£ 0. @ Co1o1 D.log 101
) 000 1) 00 0 2
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3a7aHHT ETOPOrO YPOBHA

Ilo TabmEne HCTHEEHOCTH POpMY TR AMre0pE] ERCKazHEIHHH f AvBvC)a {A - B} nocTpoite
11 | COH® u CKHE doparyan.

OteeT:
1 Onpenenere 0061aCcTh HCTHHHOCTH Npeankata (x = 4) « (x < -3).

" | Oreer:
IlocTpoiiTe gomonHEeHEEe rpada go nonHeoro. [lomoTHeERE NpeIcTaERTe OTAeIbHEIM rpadon.
1 2
13.| 3 3
6
OteeT:
[Ipencenarens

METOAMYECKON KOMUCCUU /%Q/xé% B.H. Jleckun

[IpenonaBarens W N.N. Apymianosa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHH
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebHas aucimruinaa: EH.02. JluckperHast MaremaTuka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma oOydeHHs ouHas

BAPHAHT Ne 6
3amanng NepeOro YPOEHS
1. | Hzgectro, oo 4 — B . Kaxae B3 A YxeBzxed
VIEEEIEHHH ABTAKTCA HCTHHHEELE T Yxed x= 8

B A

ANEB = {—T;—E;—l} C. ANB-= {_?;_2;_1;0}
ANB={7:9} D. 4ANB=2

2. | Masmm mEowecTEa A = {— ?;—2;—];[3;?;9} H
B = {RenoaommTensHEe JeAcTERTEILHEE
uncna}. HafigeTe nepecewenme MEOHECTE 4
nE.

B.
C.
D. 4 sEndeTcE mogMHOEECTEOM MHOXECTER B
A
B.

3. | bemapHoe oTHomerHe P MxM . 1ae | A, P={a.a)(a:y (B8 (r.al(y:y}
M ={@.f.7} sapaso satpumci B. P={aal(s:8)0r)
' n "
0 1 ol 3 C. P={a:pLBallp:r)r:p)
0 1 9| Samale ommomenme WA b, p— oz ph(ay ) (B (: )
A
4. | OrHomenHe P Ha MHOZEECTER ECEX A.  pedIeKCHEHOCTE
WEB-cTpamun onpefemsM cIedyiomuy | B,  CHMMeTpHIHOCTR
obpazom: gee WEB-cTpaHHIE C. aHTHCHMMETPHYHOCTE
HAXOAATCA E OTHOmEHEH P ecmH oEE | D.  TpaHIHTHEHOCTE
COAEPsKAT CCEUIKH Ha OJHH H Te &Ke E. HeTpaHIHTHEHOCTE

Internet-pecypcrl. Kakuu# cEOHCTEAMHE
00magaer oTHomeHHe P 7

5. | TabnHma ACTHEHOCTH T4 ONEPATHH A x| v | xey B. x v xdy
cTpenka [IHpca HMeeT BHT 0 0 1 0 0 0
0 1 0 0 1 1
1 U] 0 1 0 1
1 1 0 1 1 1
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JagaHna nepeoro VpOEHA

C. x v x4y D. x ¥ xdy
0 0 1 1] 0 1
0 1 1 1] 1 1
1 0 1] 1 0 1
1 1 1 1 1 1]
6. | BubepETe HaDOp *HATCHHE A P=00=0
MepeMeHHEX, Ha KoTopoM dopMyIa B. P=0;0=1
JOTHEH BEICKAsHEaHHE P — (P A ﬁ} C. P=10=0
NPHHEMAET HA9eHHE «I0EEY D. P=10=1
E. @opyyna SEIgeTCH TOEISCTECHHO HCTHHHOH
7. | KakHe Hz nepeMeHHEX ¥, V, 7 BXogar | A, x. V, =
E QopMy IV IOTHEH NPeHEATOE B. x =z
EI}"?‘Z{P{J{, }']—> P{_v,z}:l CEAZHD? C. v,z
D). Ece mepeMeHHHE B fopMyIe SBIAIOTCA
CEODOIHEIMHE
8. | Ipenaowenwe «17 KEaFA0T0 X BRINIOIMHEM | A 'fo{x:lv 31-% D. pr{x]n ﬁ?}
P{x], HO HE CYMIECTEYET { TaKod, 910 B. v xP{x:IE TEI:{ ol E v xP{x:l—} Elx_{’_vg X)
EBEIITOITHHEM Q{I})ﬁl MOEET DRTE 3AO0ACAHD B C_ HIP[:_‘{]A ax@
EHTe $OpMYIH J0THEH DPeIHEATOE : ’
0. | CreneHs BHCcAY9eH EepIIHHE pAEHA A D
B. 1
C. 3aeucHT 0T rpada
D. Herozmozmo ONpeIeIHTE
10. | Ilo zagaHHOH MATpHIE PACCTOAHHE Al
rpada B. 2
0200 O C. 3
2003 4 D. 4
RA=0 0011
03102
041 20

OMOpENENHTE PACCTOAHHE MEXTY
ECpIIEHAMHE Y, H X, .
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3a7aHHA ETOPOrO YPOBHA

Toxaxute Toxgecteo AA(AUB)=B\ 4.
[0 y:T

13.

BrIAcHHTE, SBIA€TCH MM 3a0aHHaT QVHEIHT f{x, ,:r_,,:r_l:l = 1:Jr2 I{xl > X, ]]EE! x, & {x, | x::I
14, | To#EIecTECHHO TOAHOH.

OTReT:
3agaiite rpad reoMeTpHIECKHM H AHATHTHIECKHM cOOoCo00M, €CIH 230aHa ero MaTpHIa
HHITHIEHTHOCTH
1 -1 1 -1 0
15. BlG)=|0 1 0 0 -1
-1 0 0 1 1
OTEeT:
[Ipencenarens

METOANYECKOU KOMHUCCHUH W%c/ B.H. Jleckun
[Ipenonasarens W N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebnas qucuuminna: EH.02. [luckperHas MaTemarnka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 7
333NN NepEOID VPOBHS
1. | KomemecTES 3MeMeHTOE, M3 EOTOPEIX A, pasuepHOCTEIO C. nopagxom
COCTOHT MHOEECTED, HAsHEAeTCH B. wommocTeo D. oconemom
2. | Ilo sagammol guarpaMue JHErepa-Benna A AlB=9
COpemeqHTe, EAKHE 3 YTESPE IS HEE B. AND=@
ARLOTCR BEpPHEDMH C. DNC=D
1ﬁ X N\ D. CcD
| E. 4AlJC=B
3. | Ha MBO®eCTES Melkr SHCET 330aH0 Al {{];5}
DHHApHOE OTHOIIEHHE B. {2.4]
P={ab)acZbeZ: a—gemrem b}. c {3_’231]
Kaxue B2 map 31eMeHTOE IPHHATIEKAT | {1[! 5)
2ATAHHOMY OTHOMIEHHED T D. )
4. | OmpegennTe CECHCTEA OTHOMEHHS A,  pediaekcHEHOCTE
P=((1)(:2)(3)21,(22)(23)  |B. ammmpegmexcummocrs
f3;1},1:3;2], {3;3]} Ha MHOKECTEES C. CHMMETHTHOCTE
H 3 {1 5 3} D. TpaHIHETHEHOCTE
T e E. 3HTHTpaHZHTHEHOCTE
5. | TabnHUa HCTHHHOCTH 14 OHOEPANHH Ax| v XAy B | v XAV
KOHEFHKITHH HMeeT EH] 0 h 1 0 ‘i} 0
0 1 1 0 1 1
1 1] 1 1 0 1
1 1 0 1 1 1
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337aHHA NEPEOTO YPOEHA

C. x ¥V ray D. x| ¥ ray
0 0 0 0 V] 1
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 I 1 1
0. | YEaO&HTe NpaEHIBHEIH DOpAI0K A, KOHBHOHEITHE, BMIITHEAITHT, CI0EeHHS [I0
BEINONHEHHA TOTHIeCKHY OepanHi B MOIyM0 1 THZRIOHKITHA
dopryae B. KoEEBHOHEIHE, JHBIOHEKIHT, HMITIHEAITHT,
CAOHEHEE IO MOTVIH 2
C. Cnozenne no MOTYIH 2, HMIITHEAITHA,
AH3BHHEITHT, KOHE HEIHE
D. [HzBHOHKIIHA, CI0XeHHE D0 MOTVIH 2,
HMIUTHEARA, KOHEIOHKITHA
7. | [Ipepnokense « X © V— POJHTEIH I » A. HyIb-MECTHBEIM IPeIHEATOM
SRITIETCT B. 0JHOMECTHEIM DPeTHEATOM
C. OBYXMECTHEIM NpPeTHEATOM
D. TpexMecTHHEM IpeIHEATOM
8. | SanEmmTe GopMyIY IOTHEH OPeIHEATOE | A, *;"x{'_ P{x, J.P] M Q{xl] B. "?'IP{X, _}':IA Q{_x:l
:jpﬂ;ﬁi:ﬁggi: peARaperon C. 3xP(x, yflv % D. ‘?'z:{Pl[z.t, 1,] A Q{x]}
9. | YramuTe MHOKeCTEO pedep rpada. A XX XX XL X XL )
MATPHIIA cme:mom;n KOTOpPOTC HMeeT B. {x, X, 01X, X, )}
AG ; ‘: ; C.{x, X x, X, 0 b, 0, 16 0t
BHO A(G)= Lo IJ D {x, X (X, XX, X, )}
10. | I'pad. comep#ampEl H20MHPOBAHAELE A. OpHeHTHPOEAHHEIM

EEPIIHHEL. HE MOMKET OHITE

B. ITonsem
C. CeazERIM
D. MyneTETpadom
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3agaHHE ETOPOro YPOBHA

11.

3agafiTe pasIHYHEIME cIocobayMH OHHAPHOES OTHOIDEHHE «0HTE B CYMME HETeTHEIM THCIOM HA
MHOKecTEe 9Hcen {2,3,4.6,9} H onpegennTe ero cEOHCTEA

OTeReT:

12.

Hemonwaya paEHOCHIBHELR IpecDpazoBanng, OpaeecTH dopuymy X wliwv Z — {X wv¥ }A Zx
JHS.

OTeeT:

13.

Hzo0pazHTe rpadHdeckH HeopHeHTHPORAHHEIE rpad G = G{V,E:I, 3313aHHEH MHOKECTEOM
EepImHH I = {XHX_\,X,,:X,,,XE,L,} H MHOZECTEOM pebep v{X, :I= {X“X!,X;,Xﬁ}:

”{X: )= {XJ’X.'HX:? }v 1"{‘:{.::'= {X|=X:=X:.}= "'{X:}= {X::}= V[Xi}= {X:,X_t}, v{an-I:{leXl}
. IlocTpoiiTe MATPHOE CMEXHOCTH H HHOHIEHTHOCTHE JaHHOTO rpada.

OTBET:

[Ipencenarens

METOINYECKON KOMUCCUHU /%Q/;c % B.H. Jleckun

[Ipenonasaresnb W N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHH
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebnas qucuuminna: EH.02. [luckperHas MaTemarnka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma oOydeHHs ouHas

BAPHAHT N: 8§
JajaHHA NepBOTO YPOBHA
1. | Karoe H: MHOEECTE 3aaeTc A A= {2;5;3;1_ 1;14;1_?}
NOpoRaKmeH Nponeaypoi: _Incpqy-
2eM:eem ke M. 1o (k+3)e M, B. 4 {2f5f8f11=14}
F<1d. C. A={25811}
D.  A={258111417. }
2. | o sanannoit guarpauue Jitnepa-Berna A AAB =B84
OOpemeTHTe, FAKHE M3 VIESPHE TeHIH B. ANC=O
- B 2 c. AUB-4
A - D. AcCH
3. | Kaxse H2 DpeanoXeHHEX Map 3IeMeHTOR (A049n; MaTE)
TMPHEHATIEKAT OTHOMEHHIO «OEITE (dex; EHVE)
TIpedKoMy HA MHORECTEE IE0JCH (oTew; cEIH)

{MaTh; oTel)

4. | IIycte P: A — B - oTo0paxeHEe Ha E{P]= {b;a‘;e;f;g}

SAREBAREE

MHO#ECTEAX 4 = {1;3;5;?} H E( P] _ {1;3;5;?}

B= {b; d.e [ E}= 3aAHHOE CIIHCKOM E{; P] _ {b; e}

(3:e). (5:8), (7:b). Vraxnute obnacts £ P)=B:5.7)

3HAYCHHH OToOpAKeHHA. '

3. | Tabmmoa HCTHEHOCTH 211 bopyyIE A x| v 7 B <l + 7

F =X « Y HMeeT BHI 0 ,:] 1 0 b 0
0 1 0 0 1 1
1 0 0 1 0 1 |
1 1 1 1 1 0 |
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333NN NepECTO YPOEHS
C. x ¥V F D. x| v F
0 0 1 0 0 1
1] 1 1 ] 1 1
1 0 0 1 1] 1
1 1 1 1 | 1 1
6. | KaxHe H2 T0THYeCKHX OIEpanHH He A. EKOHBHHEITHI D. [H:nIOHEDHT
ABMAIOTCA JOMYCTHMEIMHE B HOPMATEHEE | B.  oTpHODamme E. BMOIHEEanmug
fopMax dopMy I anredpr C. SEBHBATSHITHA
EEICKAZEIEAHHH?
7. | BubepHTe MEHOKECTEC TAK, IT00E HAT A, MHOKECTEO HATVPANBHEIX THCET
HHM KOHBHHEITHA IPe HEATOE P{'_x] =w«r | B. MHOXKECTEO 9eTHEIX 9HCEN
— OIpOCTOE SHCIO0» H Q{x] — «x—=ermoe | C: MHOKECTEO NPOCTHIX HCET
THCIO® OBLIA TOEIECTEECHED HCTHHHEM D. M={%
IPEIHEATOM E. M={23
8. | ©opMyIa TOTHEH OpeIHEATOE A, CymecTeveT mpegMeTHAs 00NACTE, Ha KOTOpOH
HA2EIEaeTCH 00MezHaTHMOH, ecliH 3Ta fopMyIa BEHIIOIHAMA
B. OHa npHHAMAeT HCTHHHEIE IHa9eHHA A1 BCeX
3HAYEHAH MepeMeHHEX, EXOIIIHY B 3Ty
fopMyIy H OTHECEHHEIX K KOHEpPETHOH
npenMeTHOH obmacTe M
C. Oma To®JecTESHHO HCTHEHAT Ha BECIKOH
obmacTH
D. O=Ha EMODOIHHMA HA ECAIKOH 00I3CTH
0. | Pebpo (myra), Hadano H KoHen kKoToporo | A. Iens
COBMAAAN0T, HASHEASTCA B. Iletns
C. Korrvp
D. IMuxn
10. | OopegenHTe 3ECOeHTPHECHTET BePIIHHEE Al
X. rpada B. 2
¥ C.3
- D. 4
X
X Ly
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3a7aHHd ETOPOro YPORHA

Ioctpoiite MEEEMATERYD JHD dyHEDIHER f{'_x1=x1,x3]= X VX 4 I[Jc3 X, —>x1}_

OTEeT:

Pemmre zagagy. Mz rpynner 60 TypHECTOE aBETIHECKAM T3EIKOM BIAJCI0T 19 9eI0EEK, HEMEIKHM —
20 genoeek, QpaEIyIcKEM — 4 9EI0BEKA, AHTITHHCKEM H HEMEIKHM — 3 9elI0EeKa, AHTTHHECKHM H
(paEOyzcEEM — 1 9eI0BEKA, HEMENKHM H PpaBIyIcKHEM — 3 d9eI0EeKa, HE SHAKT HH OJHOTO H2
MEPETHCISHHEN TIHEKOE — 24 genoeeka. CEONBEO TYPHCTOE BIATEST OTHOEPEMEHHO ECEMH TPeMa
AIEIKAMH]

OTEeT:

3amafTe OPHEHTHPOEAHHEH rpad rpadeTeckiy H aHATHTHYECKHEM CIIOCO00M, ECITH 33aJaHA ero
MATPHIOA HEOHACHTHOCTH
1 -1 2 -1 0)
BG=0 1 0 0 -1
-1 00 1 1)

OTeeT:

[Ipencenarens

METOAUYECKON KOMUCCUHU /JEQ/;é/ B.H. Jleckun

[IpenonaBarenb N.N. Apymianosa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYue6nas qucuumnna: EH.02. [luckperHas MateMaTHKa
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE

Kypc BTOpOit ®dopma o0ydeHns: OUHas
BAPHAHT N: 9
JagaHud NepEOT0 VPOEHA
1. | ¥ram\Te cooco0R 3aMaHAT MHOEECTE A, nmopoxgaromed nponegypol
B. rpadou
C. XapaFTepHCTHUSCEHM CEOHCTEOM JIEMEHIOE
D. coEcEoM
E. wmarprmed
2. | OmpegenHTe, KaKHE H3 A ANA4
MepeYHCIeHABIN MEOXKECTE B. (4N Bl 4
AEIIAIOTCA Y CTEIMH — ’
C. A4
D. Ece MHO®EECTEA HEITYCTEIE
3. | Hammomectrax 4 = {1:23:4} u 0110
B ={a,b,c;d }2anano otobpamenne A 1000 B. 12 4
P:A B 0001 @ b c d]
P={L:o)(c)(2a)(3d) . 9000
VEa#HTe MATPHIY OTO0pIKEHHA. 1011 (01 0 0)
C. (001 11 D 1 000
0111 1 000
1101 00 1 0
4. | Otobpazenne P: 4 = F mazelBaeTca | A, D[_P]= A B. E{_p]= B
CIOPEEKTHEHRRM, SCTH C. Kamaowmy npoobpazy D. Kaxmouy obpazy
COOTEETCTEVET COOTESTCTEYET
EIHHCTECHHEIH 00pas eIHHECTECHHHH Opoobpaz
5. | TaObmHIa HCTHHHOCTH A4 ONEpalHe | | 4 ¢ v x®y | B. x| ¥ x®y
& (CoIoKeHHS IO MOV 2) HMeeT 0 0 1 0 0 1
BEJL 0 1 1 0 1 0
1 0 0 1 0 0
1 1 0 1 1 1
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337aHHA NEPEOTO YPOEHA
C. x| y |x®y D. x| ¥ Sy
0 0 0 0 0 ]
] 1 1 0 1 1
1 0 1 1 0 1
1 1 0 1 1 1
6. | Kakas u2 mpHEeTEHHE oy A (xvyvz)alEvyvi)alxvive)
ABIACICA COBCPIICHHOH . B. { Avlv {xnvnz}v{'vnz
‘bopro? BHOH HOpMATEHOH C. (xn vnz] (EayaZ)vixavacz)
D. xaynzv(Eavaz)
7. | MEo®ecTEOM HCTHHHOCTH NpeIHEATA A P = {1 357 g}
P{x):x = 3, 33IaHEOIO HA MHOEECTEE . T
M=1{1,3,5.7.9}, ecth MEO®EECTED B. P ={5.7.9
c. P ={1.%
D. P ={L3}
8. | peamoxenme IxVy(x+y=0)ma | A. HCTHHHEIM EEHICKA3HE3HHEM
MHOKECTRE NeHCTEHTETBHET THCET B. T0#HEIM BEICKa3BIEAHHEM
AETEETCT C. OZHOMECTHBEIM NpeJHEATOM
D. ABYMECTHRIM IpPeIHEATOM
9 | VEaxHTe IVTH, HHIHCHTHEIER A g.ee
pepmmHe F; rpada, HzobpamenHoTO B. o e
S Bl
Ha PHCYHKE C. e.e;
D. e;.e,.e:
10, | Mapmpvt A, Tlyrem
A2 35 36.X4 32 X1 B. IIpocTeiM myTeM
ABTALTCH C. lemeo
D. IMuxmom
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3a13HHS ETOPOTO YPOEHA

VOpocTHTE BHIpaKEHHE I[{A UB]ﬂ E}IH{BU A:I.
11.

OTteer:
[IpeactaersTe Oyaery dyvermEio (X, v.2) = {{1 — }':I “r {J.f — f_]}n z & CIJHE 1 yopocTHTE ce.
> Oteet:
Nan rpad G = G{X,I7). TToctpoiite MaTprny AocTmEEMocTH rpada. [locTpoiite MaTpHIy
PAcCTOAHHH H ONpeJelHTe MeTPHIeCKHE XapakTepHCTHEH rpada.
X 3
13.

[Ipencenarens

METOANYECKON KOMUCCHH /(%2/44% B.H. Jleckun

[Ipenonasarens W N.N. ApymanoBa



35

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebHas aucimruinaa: EH.02. JluckperHast MaremaTuka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 10
3anaHud NepECrC YPOBHA
1. | Kagwne ns sanmmcefl He ABLTOTCA A ac [ﬂ; b]
BepHEH? B. a=s [cr;b]
C. f{able(ab]
D. @elab)
2. | Onpegemnre obeeguHense MpokecTEd | A, A|JB = {1;2;3}
HE, TOe
; B. AlJB=41234567
A={:2345) n ; AHB }45} 5:6:7}
B={x|xeN3<x<T} ' L
D. AUB={:2:3:6.7}
3. | Kakne H3 3aJaHHEIX 0THOMEHHE | A.  «ob03HAYATE rIACHEL 3EVE» Ha MHOKECTEE OVEE
ABLAOTCA OHHAPHEIMH Ha andaeHTa
VEKA23HHEIX MHOXKECTEAX B. «DHITE PAaEHEIMH» Ha MHOXECTEE JeHCTEHTENEHEIR
THCET

C. «0ETE cTOMHIEH» HA MHOZEECTEE TOPOIOE
D. «comepEaTh OOHHAKOBHIE CCEUIKHY HAa MHOMEECTES

WEB-cTpasEsn

4. | OmpegendTe CEOHCTEA OTHOIIEHHA A, pedIeKCHEHOCTE

P ={a;b)| a- gemrems b} ma B. anTHpedISKCHEHOCTE
MHOKECTEE HATYPATEHEIX THCET. C. cHMMETpHTHOCTE
D. aETHCHMMETPHTIHOCTE
E. TpaHIHTHEHOCTE
5. | TabnHIa HCTHHHOCTH A4 OIEPAITHH A x v vy B. x v XV y
IHILIOHKOHH HMEeT BHT 0 h 1 0 [I 1
0 1 1 0 1 0
1 0 ] 1 0 0
1 1 0 1 1 1
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3amaHHd DepEOre VPO
C. x ¥ vy D. x b vy
0 ] 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 0 1 1 1
6. | dymxona f(x.x,...x, )¢ A. BHCKasHEIHHEM
ODIACTRD 3HATeHHE F = {lll}: B. Erpemfmm .
. C. Ovyaeeol ¢yvEEIHEH
TEPEMEHHEIE X, X,....X, KOTOpOH D. wsHorowaeHOM AHerankHHa
TAK#E MPHEHMAIOT TOIBKC 3TH JBA
3HA9eHHE, HATHEBACTCA
7. | OpEOMECTHEIME NpegHEATaMH A, =mcao 5 AEIAETCHE JeIHTETeM "HcIa 12
AETANOTCA CHeqyIHOITHE IPeI0EeHHT B. 2rxr-8<x+ ¥
C. npm x =2 smmoTEzeTca pasencTso X — V- =)
D). opHosHa9HOe 9HCI0 X MeHbme gHcTa 10
8. | Haftmve otpmanne gopayimr A 3x(PG)IAQ())
3(P(N)AQ () B. wx(P(x)vQ(x))
C. wx(P{x)~Q(x))
D. 3x(P(x)vQ(x))
9. | Kak#e sHa9eHHd MOTYT IPHHEMATE | A. -1
3TeMEeHTEl MaTPHIE HHIHAeHTHOCTH | B, 0
HekoToporo rpada? C. 1
D 2
E. [Twobre HAaTYpanbHLEE 2HAYEHHAA
10. | Kakne H2 VKa?aHHEX IHKIOE B A, ACDA
rpade c pepmunane 4, 5. C, D E B. ABCDEA
ABIAOTCA IPOCTEIME? C. CBEADB
D. BECAB
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33a7aHHE ETOPOTO YPOEHE

11.

[TocTpofTe TOTHIECKYID CHEMY, KOTOPYIO peanHsyeT 0yiera dvHEITHA
fx.x.%)=(x & x,)> ((x, & x,)alx, < x)).

OTeetT:

12

13.

OnpegeTHTe THI OpegHEaTa X~ + V° = |, 3a]aHHOr0 Ha MHCKECTEE HATYPATBHEX 9HceT N x N |
H VE2EHTe 001acTE ero HCTHHHOCTH. J[afiTe aprvMeHTHPOEAHHEIH 0TEET.

Oteet:

[TocTpoiite rpad dHHapHOTO OTHOMEHHT P = «DEITE PAHEINE B KaTeHTapey HA MHOEECTEE
MECAIEE {MapT, MaH, HIOHE, HIONE, Jekabps}. OOpegennTe MaTpHITY CMEKHOCTH H MATPHITY
HHOHASHTHOCTH NOTyIeHHOro rpada.

OTEeT:

[Ipencenarens

METOIUIECKON KOMHUCCHH /‘%Q%z/ B.H. Jleckun

[Ipenonasaresnb N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebHas aucimruinia: EH.02. [luckpernas Mmaremarnka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE

Kypc BTOpOit ®dopma o0ydeHns: OUHas
BAPHAHT Ne 11
3a13HHY NEPEOr0 YPOEHA
1. | OnpegemiTe MONTHOCTE MHEOEECTER A, 100
ECEX TPEXSHATHEIX HATYPATBHEX THCET | R, R00
C. 900
D. 909
2. | o saganmof auarpavue SH1epa- ' A 4 [B=&
BeHEa onpefemHTe, EAKHe HI ANC =@
. = B =
VTEepHEEHHH He ARTAIOTCA ESPHEIME .
c. BUC=B
D Cch
. AUC=B
3. | bEHapHEIM OTHOMEHHEM HA A PcA4.Pc4 c Fc (4 N4,)
MHOXECTEAY A, .4, HaselEaeTcH B Pc {Al U4, ] p. Pc (4 x4, :'
MHOKACTEO P Takoe, 910 [~ .
4. | Ha nmoxecTBax 4 = {1;2;3;4} H A. =Bcroomy onmpegeleHHOE
B ={a.b.c:d}zanano otobpakenme | B- UACTHYHO OmpefieleHHOe
P:Aw B C. copperTHEHOE
P= {{]-;ﬁl {1; Cl [2; H}={3;d}} ) D). =amrexTHEHOE
VEa#HETe BHT 0ToDpakeHHa. E. dymamonatssoe
F. Ouexraesce
5. | TabnHa HCTHHHOCTH A4 OMEpalHe | [ 4 o | ¥ x>y [B. « ¥ x>y
HMILTHEAIHH EMEeT BHT 0 0 1 0 0 0
0 1 1 0 1 0
1 0 0 1 0 1
1 1 1 1 1 0
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3aganug DepEOrD VPOEHA
C. «x ¥ X—=y D. x| y >y
] 0 0 0 0 0
] 1 1 ] 1 1
1 0 1 1 0 1
1 1 0 1 1 1
6. | Kakse H2 npHEeOCHHED GopMyiI A ¥vwFvlX C. AvlFwl
anre0pel BEICKASEIEAHHH ABLTIOTCA B. YA¥VaAX D. Xalnl
TARTOIOTHAMET
7. | IlpH KakWy 3Ea9eHATY OpegMeTHOR | A, X = oHamman
MEepeMEHHOH xr DPEeJHKAT B. X=udparnmas
Pix)= « x—rocyaapcTeo & Erpomen C. x=«Ilopryramum»
MPEEPAMIAETCE E HCTHHHOE D. X=(Bpasmmm»
EEICKA3IEIEAHHE?
8. | Ecom mpepmkat P{x) mormaeckn A, P cQ C. O°cP*
CHEIYET B2 IPeIHKaTa Q{_x], TO B. PP=0" D. Pt = o
9. | MopamkoM rpada G = GV, E) A g C. |§
HA?EIBAETCH B. IVI D. |V U EI
10. | PaccTosHHE 0T BEPIIHHE rpada go A, nena gyre
HawnhomIee VIANEHHOH BepIIHHEL B. Pagmyc rpada
HAHIBAETCH C. Tmaverp rpada
D. JEcueHTpHCHTET BepIIHHH
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33a7aHHE ETOPOTO YPOEHE

ITo TabnHIe HCTHEHOCTH QyHKUHE [(X.),2) =(x — ¥)® (2 — (x «+ 7)) noctpoiite CTTH® 1

11 | 2agafiTe ee MHOTOLIeHOM HeraakHHa.
OTeet:
Pemmte zagagy. B rpynme v 11 cTyASHTIOE EMEHTCA BEOIHTEIECKHE IPAEA HAa KATETOPHIO #AR, v
11 cTyIEHTOE — Ha KaTeropuio «B», v 11 CTYJeHETOE — HA KAaTeTopHIO «C», ¥ JBVE CTVACHTOE
HMEHTCA NPaEA Ha ECe TPH KaTeTopHHE. Kateropas «A» H «B» EMetoT 3 cTygeHTa, «in H aCn - 4
12. cTyZeHTa, «B» B «C» - 5 cTygerToR. Tpoe cTyIeHTOR BooOIMe He HMeHOT IIPAE HA EOXJIEHHE.
CEKOIBKO BCero CTYISHIOE E MpyIne?
Oteet:
HailiguTe KpaT9aliiie OyTH OT BEPIIHHE X . J0 OCTAIBHEIN BEPIIHH rpada, HCIOIB3YVE
amropETM JefKcTpEL
13.

[Ipencenarens

METOAMYECKON KOMUCCUU )/‘J/Z:Q/«c% B.H. Jleckun

[IpenonaBaTens W N.U. Apymanosa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebHas aucimruinaa: EH.02. JluckperHast MaremaTuka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 12
3a1aHHd NEPECTO YPOBHA

1. |Hspecto,aro M N u NcC M. A M=N C. McM
Kaxue = yIECpEIeHHHA ABTAIOTCE B M=N D Nc&
HCTHHHEIMH !

2. | OnpegemITe CHMMETPHEECEVED A AAR = {1;1;3} C. A4AB= {4;5}
pasHOCTE MHOEECTE 4 H B, rae I TN _ f-3-3-5-
4= {123:45) g B. A4AB={;23:4:567} D. 1:2:3.6:7}
B={x|xeN3<x<T7}

3. | buraproe oTHOmeHHe P C M x A ‘001 11 1y
337IaHO OPHEHTHPOBAHHEIM rpadioM. | A (g 1 | B.'1 0o

i P i L
3JamafiTe oTHomMeHHe P MaTpriel 010 00 1
110
T . D. |t oo
Lﬂ IJ 1 01

4. | Kaxne u3 paz0HeHHR SEITHOTCT A. paz0HeHHe MHOKECTEA HOJEH 00 CTAPIIHHCTEY
paz0HeHHeM MHOXECTEA Ha KIACCH B. paz0HeHHe MHOZeCTEa KEApTHp B JoMe o0
SKEHEAIeHHTHOCTH? MogEE3IaM

C. paz0HeHHe MHOMECTEA TPeyTOIEHHKOE OO
CEOHCTBAM CTOPOH (pazHOCTOpPOHHHE, paEHODeIpeHHELE,
DPABHOCTOPOHHHE)

D. pazomHeHHE MHO#ECTEA TPeyTOIEHHKOE IO
CEQHCTEAM VIUIOE (0CTPOYTOABHELE, IPAMOVTOIEHELE,
TYIOYTOIBHEIE)
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3agaHHA NepEOTO VPOEHT
5. | TabnHna HCTHHHOCTH 19 ONEPANHE | [ 4 o v x|y B. = v x|y
mrpex [Tledpepa mueet BuA 0 0 0 0 0 0
0 1 0 0 1 1
1 0 0 1 0 1
1 1 1 1 1 1
C. x ¥ x|y D. x| v x|y
0 0 1 0 1] 1
0 1 1 0 1 0
1 0 1 1 1] 0
1 1 0 1 1 1
6. | 3agama 6ymepa dymmma [ =(1010). |A. XTvx§¥
ITpeacraeete dyvarumw B CITHE. | B. {xv f]v {x v¥)
C. Xyvxy
D. (Fvikevy)
E. CIOH®D He cyvmecTBveT
7. |Ilpegmar P(x):x > ¥, 230aHHHEA E | A. DBHIOIHHEMEM
npenMeTHORE obmacTE R X R, B. OnpoeepxHEMEIM
ABJIAETCA C. ToxpgecTEeHHO HCTHHHEIM
D. ToxgecTEEeHHO TOMHEM
8. | Ilocrpofite oTpEUaERe dopMyILl A vﬂlw]]
normkw npenukatos Vi P(x)a Ox)) B. 3 r[ﬁ;lv @]
C. dxlPix)n m}
A v(Plx)v O0)
9. | Oopegenere BB rpada, A Hyme-rpad
H200p2EEHEOrO HAa PHCYHE B. CeazEwEH rpad
M = C. CuieHO CBE3HEIE rpad
D. Crnado cefzEREH rpad
X Xa
10. | BoifiepHTe npaBHILHOE A. Bce sameMeHTH MaTpHIE CMEeAHOCTH OOIHOrO rpada
¥TEEpATeHHE paEHH 1.
B. DBce ameMeHTH MaTpHIOE CMEXHOCTH DonHOro rpada
PABHH 1, KpOME 3IeMeHTOE [TTAEHOH THATOHATH.
C. DBce ameMeHTH MaTpHIOE CMEXHOCTH ODONHOro rpada
paen= (.
D. Bce ameMeHTH MaTpHOE CMEXHOCTH DONHOTo rpada

PAEHEL 0, EpOME 3IEMEHTOR [TTAEHOH JHATOHAIIH.
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3aJaHHA ETOPOTO YPOEHHA

11.

HzobpazeTe ¢ moMomEi0 JHATpaMM Jiinepa-BeHHa MHOEECTEO {A VBN {CﬁB]

OTEeT:

Hcnmone3ys paBEOCHIBHEIE Ope00pas0BaHHA, BEACHATE, PABHOCHIBHEL JH GOpMYIE
F=(x=>ylv({x—=z)ay)u F, =xaFa(¥ = (xnZ)) Pesyasrar mporepsTe mo Tabmmman

12. HCTHHHOCTH.
Oteet:
Hafigsre Kpargafimef OyTh OT BEPIIEAEL 5 A0 BepmHHE ] rpada, HCOOMB3YA AMTOPHTM
JefKcTpEL
7 (7)
y\ X
13. r: ; I 5 5‘
& ‘: ,_; 4 . \A}
‘u_?_/'l I'x_j_,f
Oteet:
[Ipencenarens

MGTOI[PI‘-ICCKOﬁ KOMHUCCHUH

[IpenonaBarens

)7/2& /44/ B.H. Jleckun
W N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYue6nas qucuumnna: EH.02. [luckperHas MateMaTHKa
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE

Kypc BTOpOit ®dopma o0ydeHns: OUHas
BAPHAHT Ne 13
3amaHHd DepEOTC YPOEHA

1. | 3agafiTe MHOEECTED A A={3H|HEN} c A={3u nl'_’{}}
A={1392781 .} c oomometo ' . . .
XapaKTepHCTHISCKOTO CEOHCTER B. 4= {3 n=0.ne *'1""} D. A= {n |n= 5}

2. | Onpegeamre gomommenme mmomectead | 4 = {01;23:4:5:6:7:89) A ={03578}

A0 VHHESPCATEHOID MHOEECTE] U Bcex B D
umdp, roe 4 = {1;2;4;6;‘9} BE. 4= {1;2;4;5;9} D. 4= {1;3;5;?;9}

3. | IIycte P: A v~ B — oToOpakenne m2 A. o0OnacTero onpeleneHHS oTobpakeHHs F
MHEOEECTEA A B MHOMEECTED B. B. obnacTeio 3HAYeHHE oToDpakeHns P
Muo#ecTEO C. obnacteio obpazoe oTobpaxenns P
[xed|3y e B:(x:¥) e P} A. oOmnacTeio mpoodpazor oTobpakenus P
Ha3EIBAETCA

4. | YEaxHTe CEOHCTEA OTHOMEHHA A. peduescHEHOCTE
P={a:b)|a L b} ua MuoKeCTEE B. covMeTpHaHOCTE
ECEX MPAMELX B IPOCTPAHCTEE. C. aHTHCHMMETPHUHOCTE

D. TpaEzHTHEHOCTE
E. aHTHTpaHsHTHEHOCTE
5. | TabnHIa HCTHHHOCTH I ONSpallHH A 7 xOy B x ” Xy
JKEHEANCHOHH HMEET BHT 0 0 0 0 0 0
0 1 ] 0 1 1
1 0 U] 1 0 1
1] 1] 1 1 1 1
C.x | ¥ [ x>y D. x ¥ Xy
0, o] 1 0 0 1
0 1 1 0 1 0
1 0 1 1 0 0
1 1 0 1 1 1
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3a7aHHg DepEOTD YPOBHA

6. | byvneea ¢gyEraEs [ TabmHDeH A 4L VE

HCTHEROCTH f E. {xl W 12 III W fl Ifl W fl ]
x x, Ve = =
UI 0 0 . (xl VIE,(II VIzle Vx:]
0 1 0 D. NX VXE VI,
1 0 1 E. CEH me cymecTEyeT
1 1 1]

JanumeTe pyverope B CEKHE.

7. | ¥YEaEHTe TORIeCTEEHHED HCTHHHER A sin x+cosix=1 B. =0
OpEeIHEATH HA MHOEECTEE R -9 1 1,1,
IeHCTEHTEIBHEIR THCAT ¢, Smox+ces ¥ =1 p.* ¥V = 0

8 | Ilycms P[xj H Ql[:r]l —HpefHKATHEIE | \  ¥xP(x)=3xP(x)
mepeMeHHEle. Kawe n2 Syl
PABHOCHIBHOCTRH HMEHT MeCTo B B. () = VxP(x)

TOTHEE NPegHEATORT C. I P(x) A Q(x)] = ZxP(x) v IxQ(x)
p. TXP(x) A Q(x)] = YxP(x) A Vx0(x)

0. | Komagecteo pebep (ayT), A0
HHIHIEHTHER H20IHPOEIHHOH B. 1
EEpIIHEE, PABRHO c. ®

D. Heposwmox®o oOpefeldTs

10. | VEaEHTe MAaTpHOY CMEXKHOCTH 11 0 M M1 0 oY

rpada, HzoDpaAEHEHOTD HA PHCVHEE 0010 1010
: U, s 0000 0101

A 001 1 B. 0 01 1

z 100 0 (20 0 0

%D 1000 1000

X u, 0101 0101
c. 000 1 D. (0 0 0 2
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3a14HHEAT ETOPOTO YPOEHA

BracHrTe, obpasyeT 16 0asHC cHCTeMa DVIeBRIX GyHELIHE
F= {xl ol IIxE x l(xl Bx, v xix e (3 v ]}

11.
Oteer:
OnpegennTte 001aCTE HCTHHHOCTH IPEIHEATA (x= —l}v {x =0).
1. . .
Oteer:
IlocTpofiTe MATPHITY ZOCTHRHMOCTH H MaTPHITY PACCTOSHHH OpHeHTHPOBAHHOTO rpada,
-1 -1 -1 00
- 0 1 0 00
33aHHOr0 MaTpPHIEH HHIHASHTHOCTHE B(G)= L0 1 -12 . OmpegennTe IHAMETP, PATHYC
13. s
0 0 o 10
H OeHIp rpada.
Oteer:
[Ipencenarens

METOANYECKOU KOMHUCCHUH %Q/«xé/ B.H. Jleckun

IIpenonasareins (/W N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebnas qucuuminna: EH.02. [luckperHas MaTemarnka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 14
JamaHNA OepEOTO YPOBHA
1. | Hsgectro, wro 4 C B . Kaxne us A TxeBxgd
VIBEQENEHIE ABIAKTCA HCTHHHEEIME T B. %xedxeB
C. Bc4d
D. .4 sEndeTcs mogMHOEECTEOM MHOXECTED B
2. | Hawes umomectsa A=1{-7,-2-1.0;7.9} m |A. ANB={-7-2-1} C. ANB={T7-2:-10}
B = {penoaomnTensnne gefictenTensame | B, 4B = {?;9} D. ANB=@
uncna}. HafigaTe nepecedense MEO®ECTE A
uE.
3. | bumaproe orsomesme PC M <M e | A, P={la:alla:r) (8. 8)(r:a) 7 )}
v -l 57} (100 1B P={(aa)(sA)rr)
M =ja, 5. y i3anaso MaTpHOel : ‘ ;
! P C. P={apL(B:a)(Br)irB)
Loy D. P={la:p)lle:r)(Ba)lra)y:p)}
Jagaiite orHomerRe P coEcroM. ) TEaETE AR e e
4. | Oraomenne P na maomectee cex WEB- | A, pedaercasnocTs
CIPaHAL ONpedeliM cledyioma oopasod: | B.  cinouerpramocTs
ase WEB-cTpanmIIEl HaXoqATCA B C. EHTHCHMMETPHUHOCTE
orHOmeHEH P | ecmy oHE cogepiEat D. TIpaHSHTHEHOCTE
CCEUTEH HA OJHH H Te e [nternet-pecyperr. | || HeTPAHSHTHEHOCTE
Earuum cEOHCTEAMH 00NM3T3aeT OTHOMIEHHE
P7
5. | TabaaOa HCTHHHOCTH JTA ONEpPAaITHE Y B
] x ¥ Xwy . X ¥ Xwy
CTpenka ca HMEET EH]
® fap Q 0 1 ] 0 ]
Q 1 ] ] 1 1
1 0 ] 1 0 1
1 1 0 1 1 1
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3aTaHIA OEPEOTO VPOEHA

C. «x ¥ X4y D x ¥ x4y
0 0 1 0 0 1
0 1 1 0 1 1
1 0 0 1 0 1
1 1 1 1 1 0
6. | Brrbeprre Habop HAYEHEE NepeMEHHELX, A P=00=0
Ha EOTopoM §opMyIa ToTHER B. P=0-¢=1
seickashisanmit P — (P A Q) opmemmaer | ¢ p_1-0 =0
SHAYEHHE (II0EE D. P= ]-',5 -1
F. dopuyra ABIRETCHE TOMIECTEEHHD HCTHHHOH
7. | Kagme us mepeMeHERN ¥, V. I EXOJAT B A x py, =
(opAMYTY JOTHER HpeHKATOR B. x. =z
EI_}"G“Z{_P{X, _}‘] — .P{"I-:', E}J cEAZHO? C. v,z
D. Ece mepeneBHEHE B QopMyIe AEIAEOTCA CEODOIHEIME
8. | Ipepaomenre 18 KAKIO0 X ERIONHEM | A “a"xP{x:lv axgiﬂ D. ‘E"IP{x:IA Elerxj
P(x], HO HEG?'D;E:ETBFET X TaEofl, 9TO E. ngxp[x} = Elxgix J E. ‘Q‘J{P{'x:l — ELTQ{ x)
BemoxEEd (X )» momeT GEITE sanAcaHD B r ' '
= C. BP(x) A IxOfx)
EHfe $IOPMYIH JOTHEH DPEJHEATOR : =
9. | Crenens EMCAYEH ESPINHHE PAEHA A0 C. 3aemcHT OT rpata
B. 1 D. HerosmowHo
OIIpENeIHTE
10. | 1o sagagHCH MaTPHIE PACCTORHEH rpada A1
o200 0 B. 2
2003 4 C. 3
E=0 0011 D. 4
03102
04120

ONpEmeIHTe PAcCTORHEE MERTY
BepmmmEame X, 1 X, .
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3a14aHHA ETOPOTD YPOBET

11.

Vnpocrate espaxenne ((4UB)\ 4)\ B

OTEET:

B zamaHHOM COCTAEHOM EBICKAIHIEAHHE «EcTU He1068K APU HONCADE EWNPRIZHEM U OKHA, MO OH
PUCKVEM HOTVHUME TUG0 OHCOZN, TUbHO MPpasMel, THEG Mo U Jpysoey BEJEIHTE IPOCTHE
EEICK33HIEAHHA, 0003HAYETE HX OYKEaMH H 3aMHITHTE COCTAEHOE BEEICKAZEIEAHHE E BHIE

12
dropyyael. CocTaebTe TAOMHOY HCTHHHOCTH OOTVIeHHOH GO pMyIEL
Oteet:
HafiguTe KpardalimiEe IVTH E Heoprpade 0T NepeEoH BEPIIHHH KO ECEM OCTAIBHEIM, HCIOIBIVA
anmropHETM JeHKCTPEL
13.

OTEeT:

[Ipencenarens

METOANYECKON KOMHUCCHUH %%:Q/ﬂ% B.H. Jleckun

IIpenonasareins N.N. ApymanoBa
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIIIEI'O OBPASOBAHMS «J IYTAHCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHU
BIIAAVUMUPA JAJIS»

KOJUIEK CEBEPOJOHELKOI'O TEXHOJIOI'NMYECKOI'O UHCTUTYTA (duanai)
®I'bOY BO «JII'Y um. B. Nans»

VYuebnas qucuuminba: EH.02. [luckpeTHas MaTeMaTrka
CrertmansHOCTH 09.02.07 MHGOpMaIMOHHBIE CHCTEMBI B TPOrPaMMHPOBaHHUE
Kypc BTOpOit ®dopma o0ydeHns: OUHas

BAPHAHT Ne 15
33afaHHA OEPECTO VPOEHA
1. | KompaecTEo 3MeMeHIOE, M3 KOTOPEX A. pasuepHOCTEED C. mnopagsom
COCTOHT MHO#ECTED, HA3EEAeTCH B. mommocTER D. obopemom
2. | Ilo sagammo# guarpavue JfArepa-Berna A AlJB=@
OMpeIeaHTe, EAKHE M3 YTESPE e HIEH B. AND=@
D CcbD
E. 4lJC=B
3. | Ha MHOZeCTES MeNklX THCET 330300 A {U;S]
OHHApHOE OTHOMEHHE B. {2.4]
P={ab)lacZbecZ: a—gemrem b}. c {3:282]
Kaxne u2 map 31eMeHTOR NPHHATIEKAT | I[l[I 5)
23TaHHOMY OTHOMEHHIOT D. -
4. | OmpegenHte cEoHCTEA OTHOMIEHHS A. pediIekcHEHOCTE
P={(11)(2) (3,21} (22)(23) | B. amrmpegaexcusmocTs
f3;1:l,1:3;2], {3;3:[& Ha MHOKECTEE C. cHMMETPHTHOCTE
;'er 3 {_1 5 3} D. TpaHIHTHEHOCTE
- Bl E. a3HTHIpaHZHTHEHOCTE
5. | TabmMua BCTHHHEOCTH A9 COEPAIHH A x v TA T B x| v TA T
KOHBIOHEITHH HMEeT BH] 0 h 1 : 0 E} 0 -
0 1 1 0 1 1
1 0 1 1 0 1
1 1 0 1 1 1
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J37aHKA NEPEOTO YPOEHA

C. x ¥V ray D. x| v ray
0 0 0 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0
| 1 1 | 1 1
0. | VETKHTE IpABHIBHEIH DOPAI0K A, KoHBHHETHE, HMIITHEANHT, CICESHEES IO
BEIMOJHEHNT TOTHISCKHY ONepalHi B MOV 2, THIBEOHKITHT
dopuyae B. KoHLIOHEITHE, JHIBIOHEEITNT, HMIITHEATHT,
CIIOKEHHS II0 MOoAymo 2
C. Crozesre 0o MOV 2, HMILTHEAITHT,
IHEEIHEITHL, EOHBIOHEIHT
D. [IH2BIOHKIHA, CICKEHHE [0 MOTVIO 2,
FMILTHEATHE, KOHLIOHEEIHT
7. | [IpegnoseHHe « X H ¥V — POJHTENH Z» | A.HYIb-MecTHEIM MpeHEATOM
SEITIETCS B. 0ZHOMECTHEIM OpeIHKATOM
C. IEVNMECTHEIM OpeTHKATOM
D. TpeXMecTHEIM NPeTHKATOM
8. | 3anmmuTe dopumymy Tormku mpemmkartoE | A. Wx(P(x.y)aQ(x)) B. ¥xP(x.y)aQlx)
PPN RRTRTR ¢ abfy ) D (Pl o)
9. | VeaxuTe MHOKecTEO pedep rpada, A XX XX XL ML XL )
MATPHIIA cme:moczn KOTOPOTC HMEeT B. {x, x, 1x,x.)}
o ; ‘: ; C. {x,x 30, X)X, (X, X b0, X0 )
EHA A4(G)= )l IJ D XX (XX b, X )
10. | I'pad, cogepxammEi H2OMEPOEAHHELE A. OpHEHTHPOEAHHEEIM
EEpPIIHHEEL, HE MOKET OHTE B. TloneemM
C. CeizEEIM
D.

MyneTErpadon
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3agaHHs ETOPOro YPOBHA
OmHIIHTE MHEO#ECTEO, H3o0paKeHHOe AHATpaMyMoH JHnepa-Berna
- T
NG
II. A ,I::, "'H: .r'r
b {'_.- r iy
11. 5, 1/ //
':f {?J_M
I'f i
L
Orteer:
Henonwaya paEHOCHIBHELE DpecbpazoBanns, npHeecTH dopuymy X wliwv Z — {X vl }A Zx
12. | HS.
Oteer:
Manw npegerars P(x) B O(x), onpegenennsle Ha HeKoTopoM MHOKecTee M . 3ammmuTe
CIOBAMH IOpefIo&eHHEle QopMyIH F, H F,.
P(x): x — Toproeen nofepxaHAEME aEToMOOHIAME; O(X ): X — HeTeCTHEL! TeT0BEK;
13. M —MHOEeCTED FOJEH;
F, = ¥x(P(x) > Olx)): F, = 3(Q(x) P(x))
Oteer:
[Ipencenarens

METOANYECKON KOMHUCCHUH /}72{)744/ B.H. Jleckun

IIpenonasareins W N.N. ApymanoBa




