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®opma KOHTPOJIsI | DK3aMEH Hroro
Bua zansaruii
Jlexun 34 34
JlaGoparopHbie
[IpakTnueckue 34 34
PykoBOJCTBO: KypcoBbie paboThl (1poekThi) / PT'P
ITpomMexyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 68,35 68,35
CaMocTosTenbpHas paboTa 76 76
KonTpomib 35,65 35,65
Hroro 180 180
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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOGHHUS AUCHUIUIUHBI — (OPMHUPOBAHUE Y CTYIACHTOB HABBIKOB JIOTHYECKOTO
MBILUICHUS. U YMEHUS IPUMEHATH allapaT COBPEMEHHON JUCKPETHOM MAaTEMATHUKH IPU PEIIECHUU

IMMPUKJIAAHBIX 3a1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

Beenenue B npodeccuro.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUC ,HaHHOﬁ JAUCHUITIIMHBI H€O6XOI[I/IMO Kak

IpeIIeCTBYIOIEe:

Teopetnueckue

OCHOBBI

UH(POPMATUKH,

OOBEKTHO-OPHEHTUPOBAHHOE

nporpaMMHupOBaHHC, MaremaTudeckas JIOTHKA U TEOPpHs AJITOPUTMOB.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

COBPEMEHHBII
MaTeMaTUYeCKUi anmnapar
B PEILLICHUH 33]1a4
npodeccnoHanbHOM
NEATEIIbHOCTH

dopmupyemble U HNuaukaropsl
KOHTPOJIMpyeMble AOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIIeTeHIINH KOMIIeTeHIIU I o0yueHust
(K0J1 1 HAUMEHOBAHUE) (K01 1 HAMEHOBAHUE)
[IK-7. Ciocoben [IK-7.1. 3naer 3HaTh: aClIEKTHl COBPEMEHHOTO
IIOHMMATh U IPUMEHSATH COBPEMEHHBIN MaTeMaTUYEeCKOro anmnapara B

MaTeMaTU4YeCKUH anmnapar B
pelIeHnH 3a1a4
npodeccnoHaTBEHOM
JEATEIIBHOCTH

peleHnHt 3a7a4d Npo(ecCHOHATBHOM
JIeSITEIIbHOCTH

YMeTh: IpUMEHATh COBPEMEHHBIN
MaTeMaTUYECKUH ammapar B
pelieHnu 3a1a4d npodeccuoHanbHOM
JIeSITEIIbHOCTH

Brnagers: HaBbIKaMu pelLIEHUH 3a7a4
poheCCHOHATBHON IEATETbHOCTH

[1K-7.2. YMeeT npuMeHsTh
MaTeMaTUYECKU anmnapar
npu (OpMUPOBAHUU
pelIeHHs 3a/1a91 13
npodeccnoHanbHOM

TSI TeTbHOCTH

3HaTh: CIOCOOBI

MIPUMEHEHHUS] MATeMaTHYECKOTO
anmnapata npu GopMHUPOBaHUU
pelIeHus 3a1a4u 13

PO eCCHOHAIBHON e TETHHOCTH
YMeTh: NpUMEHATh MATEMATHYECKUMN
anmapart npu GOpMHUPOBAHUH
pelleHus 3aJauu U3
po¢eCCHOHAIBHON JeATETHHOCTH
Brnanets: HaBbIKaMu
(hbopMHUpPOBaHUS pEIICHUS 3a/1a4 U3
npoecCHOHABHOM IeATENHHOCTH

I1K-7.3. Bnageer
HaBBIKaMU pELIeHUS 3a7a4
n3 npodeccuoHaIbLHON
JEeSTebHOCTH

3HaTh: CIIOCOOBI PEIICHNUS 3a/1a4 U3
poecCHOHANEHOM e TENIbHOCTH
YMeTh: MPUMEHSTh HABBIKH PEIICHUS
3a/1a4 13 NpogecCuoOHATBHON
JESITENIbHOCTH

Brnanets: HaBbIKaMu pelieHus 3a1ad
13 pohecCHOHATBLHOM NEeITeTbHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit N Cemectp bannbl | UaTepakTuB, 4.| (HAHUMEHOBaHUE
(paznen) (yueoHoii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlex 1 MHokecTBa U onepanyu HaJl HUMU. 2 2 - - NuauBunyansHoe
MHo>xecTBa. CooTBeTCTBUS MEXAY MHOKECTBAMHU. JTOMalIllHEE 3a/1aHME,
Coorserctus. |IIp3 1 MHoOKecTBa U onepaluu HajJ HUMU. 2 5 - KOHTpOJbHas padora,
OTHOLIEHUS. TECT UTOIOBbIN
Jlek 2 buHapHble OTHOIIEHUS. 2 -
I1p3 2 CoO0TBETCTBHS MEXY MHOKECTBAMHU. 2 - -
Ip3 3 OTHOIIIEHUS ¥ KX CBOMCTBA. 2 - -
CP PaboTa ¢ JIeKIIMOHHBIM MaTepHaIOM U 10 - -
y4eOHOM TUTepaTypOoil, BBINIOJIHEHHE
JOMAalIHUX 3aJaHuM.
Monyisb 2. Jlex 3 IlepecTaHOBKH, COYETAHUS, PA3MELICHUS. 2 2 - - NunuBunyansHOE
KomOunaropuka. [1p3 4 IlepecTaHOBKM, COUYETAHUS, PA3MEILICHUS. 2 - - JIOMaIIHEE 3aJaHue,
Jlex4 [TpyHIMII BKIIIOUEHUS U UCKJIFOUEHUS. 2 - - KOHTpOJIbHAas paboTa,
[TonmmHoMManbpHast 1 OMHOMUATEHAS TECT UTOTOBBIN
bopmyIbL.
IIp3 5 [IpumeHeHue annapata KOMOMHATOPUKH K 2 - -
pELICHHUIO 3a/1a4.
[Ip3 6 Kontponbnas pabora Nel 2 25
CP Pabora ¢ 1eKIIMOHHBIM MaTepUaIoM U 12 - -

y4eOHOM TUTepaTypoil, BBINIOJIHEHHE
JOMAIIHUX 3a1aHUMN.




®opMbl TEKYLLEro

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit N Cemectp bannbl | UaTepakTuB, 4.| (HAHUMEHOBaHUE
(paznen) (yueoHOii padoThI) q,
padoTbl OLICHOYHOI0
cpeacrsa)
Moayns 3. Jlex 5 [Tonsitue rpada. CMEKHOCTD, 2 2 - - NunuBuyaibHOE
Teopus rpados. MHIMICHTHOCTb, CTETIEHH BEPILIUH. noMaliHee 3a/1aHue,
KOHTpOJIbHAas paboTa,
TECT UTOTOBBI

Jlex 6 MapupyTsl, 11enu, THKIBL. M3oMopdu3m
rpados.

Jex 7 CnocoOs1 3a1anus rpados. 2 - -

Jlex 8 [TonHbIe 1 ABYOJIbHBIE TPAdBbI. 2 - -
Onepanuu Hag rpadamu.

IIp3 7 Crioco0sI 3a1anust rpadoB. 2 5 -

Ip3 8 Onepanuu Hajg rpadamu. Junamerp, 2 - -
paaunyc, eHTp rpada.

Jlex 9 CesizHOCTb. [lnamerp, paauyc, eHTp 2 - -
rpada.

I1p39 Cssi3HOCTB. [lepeBbsi. 2 - -

Jlex 10 Jepesbs. [Inanapusie rpadsr. 2 - -

I1p3 10 [Tnanapabie rpadbl. DIEpPOBHI U 2 - -

raMWIbTOHOBHI rpagel. Packpacka




®opMbl TEKYLLEro

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit N Cemectp bannbl | UaTepakTuB, 4.| (HAHUMEHOBaHUE
(paznen) (yueoHOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 11 DWIIepOBBI U TAMUIIBTOHOBBI TpadBbl. 2 - -
Packpacka rpagos.
Ip3 11 Konrtponbnas padora Ne 2. 2 25 -
CP PaboTa ¢ 1eKIMOHHBIM MaTEepPUATIOM U 16 - -
y4eOHOI TUTepaTypOid, BHIIIOIHEHHE
JIOMAIlIHUX 33JaHUH.
Monyis 4. Jlex 12 byneBbl QyHKIIMU. DKBUBAJICHTHBIE 2 2 - - NunuBuayansHoe
byeBsl npeoOpa3oBaHusl. noMalliHee 3a/laHue,
ymicLH. IMp3 12 byneBbl GyHKIIMU. DKBUBaJIEHTHBIE 2 - - eCT HTOTOBRIT
peoOpa3oBaHuUs.
Jlex 13 OKBHUBaJICHTHOCTH (hopMyi1. CBOHCTBa 2 - -
SKBHUBAJIEHTHBIX QyHKIMH. [TpuHIMI
JIBOMCTBEHHOCTH.
ITp3 13 byneBbl GyHKIIMN. DKBUBaJIEHTHBIE 2 - -
npeoOpa3oBaHuUs.
Jlex 14 Hopwmanbusie popmel. TynukoBas, 2 - -
MHHUMAaJIbHAs U cokpaieHHas JJHO.
MeTo/1bl TOTyYEHHUS] COKPAIIEHHOW U
muHnManbHoON J[JHD.
[Tp3 14 Hopwmanbsabie GOpMEI. 2 5 -
Jlex 15 MeTto/1bI TOTYy4EHNS COKPAILIEHHON 1 2 - -
MuHUMasIbHOU JTH®.
IIp3 15 [TomunoMm JKerankuna. 2 - -




®opMbl TEKYLLEro

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit N Cemectp bannbl | UaTepakTuB, 4.| (HAHUMEHOBaHUE
(paznen) (yueoHOii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlek 16 [ToHbBIEC cUCTEMBI OYIEBBIX (PYHKITUH. 2 - -
[Tonuuowm KeraykuHa.
I1p3 16 KonrtpomnsHas padora Ne3. 2 25 -
Jlex 17 3aMKHYThIE KJ1acchl. Teopema o moJHOTE. 2 - -
CP Pabora c 1eKIIMOHHBIM MaTEpUAIOM U 12 - -
y4eOHOU JUTepaTypOu, BHITIOTHEHHE
JIOMAIIHUX 3aJaHUM.
™ HToroBoe TecTupoBaHUE. 2 2 -
CP WupuBryanbHOE JOMAITHEE 3a/1aHue 2 26 10 -
IT1A [IpomexxyTouHas aTrectanusi. 2 0,35 - -
KonTpomib 2 35,65 - -
Hroro:) 180 100

Cxema pacuyera UTOroBoro 6aniaa: Texkyumuii peliTHHI (Bce 3aHAATUS U NMPOMEKYTOUYHbIe TecThl) + Pe3y1bTaT HTOroBOro TecTa m Bee

JIeJIUTCH Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHOMOTHS TPAAUITMOHHOTO 00yUeHus: Jiekuu 1-17, npaktuueckue 3anarus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

J1J1s yCIIEITHOTO OCBOSHUS TUCITUTLUTMHBI HEOOX0TUMBI TIOCEIICHHUE CTYICHTaMH JICKIIHOHHBIX
U MPAKTUYCCKUX 3aHATUH, CaMOCTOSTENbHAs paboTa CTYIEHTOB C JIGKIMOHHBIM MaTepUaIoM M
y4eOHOM JIMTEepaTypod, BBIOJHEHWE HMHJIMBUIAYaIbHOrO JOMAIIHEro 3aJaHus MW BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

W3ydeHne TUCHUIUIMHBI TPeOyeT CHUCTEMATHYSCKOTO M TIOCJICIOBATCIIBHOIO HAKOILUICHUS
3HAHMA, CJIEIOBATEILHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT ITyOOKO OCBOUTH MIPEIMET.

B xo/1e IEKIIMOHHBIX 3aHATHI MMOJIE3HO 3ajaBaTh MPEIOIABATEII0 YTOYHSIONUE BOIIPOCHI C
[ENTBI0 YICHEHUSI TECOPETHUECKUX MOJ0XKEHHUH, pa3peiieHust CIOPHBIX CUTYaIUH.

CTyIeHT MOXKET JOMOJIHHTh CIHCOK IPEJJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMHU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, W B JAIBHEUIIEM HCIIOIH30BaTh COOCTBCHHBIE
MOJATOTOBJICHHBIE ~ y4eOHbIC  MaTepHalibl NP  HANUCAHHMH  KYPCOBBIX M BBITYCKHBIX
KBaJIM(PUKALIMOHHBIX padoT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATYPY, HO U IPYT'He UCTOUYHUKH;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

3aTPpyIHEHUs] B €ro NOHMMAaHMM M MCIOJIb30BAaHUU IPU pEIIEHUM 3a/ad, MPEUIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady JO OKOHYaTEeJIbHOTO  OTBETa,
JIEMOHCTPUPOBATh IMOHUMAaHHUE IPOBEJIEHHBIX PacdyeTOB (pacCyXAECHMI), B ciay4yae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist Toro 4ToOB! MPAKTUYECKUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
HOMHUTb, YTO PELICHUE 337a4 MPOBOJUTCS [0 pACCMOTPEHHOMY Ha JIEKLIUAX MaTepuaity U CBSI3aHo,
KaKk MpaBWIO, C JETaJbHBIM pa300poM OTAEIBHBIX BOIPOCOB JIEKIMOHHOTO Kypca. Cruemyer
MOJYEPKHYTh, YTO TOJBKO I1OCIIE YCBOEHUS JIEKLIMOHHOTO MaTepUaa ¢ ONPEIEICeHHON TOUKH 3pEHUs
(a IMEHHO ¢ TOHM, C KOTOPOM OH M3J1araeTcsl Ha JEKIUAX) OH OyJeT 3aKperIsiThCs CTYIEHTOM Ha
NPAaKTUYECKUX 3aHATHSX KaK B pe3ysbTaTe 00CYKISHHS U aHAJIN3a JIEKIIMOHHOIO MaTepuaa, Tak 1
B IIpoliecce pemeHus 3a1ad. [Ipu 3Tux yciaoBHsIX CTYyJ€HT HE TOJIBKO XOPOIIO YCBOUT MaTepuai, HO
U Hay4yuTCs IMPUMEHSTH €ro Ha MPaKTHUKe, a TaKKe MOJTYYUT JOMOJIHUTENbHBIA CTUMYI (UTO OYEHb
BaXXHO) JJIs1 aKTUBHOM MPOpabOTKU JEKIIMOHHOTO MaTepHuaia.

IIpu camMoOCTOSATENLHOM pELICHWH 3a7ad HY)KHO OOOCHOBBIBATH KaXKJbl ATall pelIeHus,
UCXOJSl U3 TEOPETUUYECKUX MOJIOKEHUH Kypca. Eclii CTYyIeHT BUAWUT HECKOJIBKO MyTed peleHus
npoOeMsl (3a71auu), TO HY>)KHO CPaBHUTb UX M BBIOpaTh caMblil pannoHanbHbIi. [Tone3no 1o Havana
BBIUMCJIEHUN (paccyXIeHHi, mpeoOpa3oBaHUi) COCTaBUTh KpaTKUil IUIaH pELeHUs MpoOIeMbl
(3amaun). Pemenme 3amau  cienyeT M3narath  MOAPOOHO, BBIUMCIEHUS  (pacCyXkJeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mnopsiake. PemieHue npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAATh KOMMEHTapHUIMH, CXEMAMHU, YEPTEKAMH U PUCYHKAMHU.

ITone3Ho (ecim 3TO BO3MOXHO) PELIATh 3aJady HECKOJIBKHMMM CIIOCOOAMH U CPaBHUBATh
NIOJIyUEHHBIE pe3yibTaThl. PenieHne 3agad  ONpeAenéHHOro THUMA HYXHO NPOAODKATH 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

ITonroToBka K 3K3aMEHy CIIOCOOCTBYET 3aKpEIJICHHIO, YIIIYOJEHMIO M CHCTEMaTHU3aluu
3HAaHUH, MOJIydaeMbIX B Impouecce oOydeHus. ['0TOBACH K SK3aMeHyY, CTYJIEHT JHKBUIUPYET
uMeromuecs: npoOenbl B 3HAHMAX, YHOPSJIOYMBAaeT CBOM 3HaHMA. Ha »dK3aMeHe CTyAeHT
JEMOHCTPUPYET KaK TEOpeTHYECKHe 3HaHMs, MPUOOPETEHHbIE B Mpollecce OOy4YeHMs MO JaHHOU
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJEHTOB Ha CUCTEMATUYECKYIO MOATOTOBKY K 3aHSTHUSIM B
TE€YEHHE CEMECTPA, MOCKOJIBKY ATO MO3BOJIMUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMS
HK3aMEHALIMOHHOW CEeCCHHM MOXKHO OYAeT HMCHOJIb30BaTh JUIsl CUCTEMAaTH3aIlMH YK€ HMEIOIIHUXCS
3HaHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (nJM ee 4acTH) OLIEHOYHOI0 CPeICTBA
2 IK-7 Tecmoeguvie 3a0anus Nel-500

Bonpocul k sxzameny Nel-70
Hnousuoyanvroe domauinee 3adanue,
KOHmMpo.bible pabomuvl Nel,2,3

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. HNuauBuayaabHOeE JOMAaIlHeEe 3aJaHue 0 Kypey «/IucKpeTHass MATEMATHKA)
(Haumenosanue oYeHoUHo20 cpeocmea)

TunoBoii(bie) mpuMep(bl) 3a7aHusI(Hid)

3amanue 1. CnpaBeanuBo au B obuieM ciydae yreepxkiaenue: ecin AcB u BeC u CcD To
AcD? Moxer nu nipu Hekotopeix A, B, C, D BemonnsaTecs Habop ycnosuii: AcB, BeC, CcD,
AcD?

3amanue 2. s ynusepcaibHoro muoxxkectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, mHOXecTBa
A={-1; 1; 4;3} u mHOXecTBa B, sBisrOIIErOCS MHOXECTBOM KOpPHEH ypaBHEHUS x*x3-12x2-28x-
16=0,

a) Halith MHOkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTD, KaKasi U3 ISATH BO3MOXHOCTEH BhINOIHEHA g MHOXeCcTB A u C: AcC, unu
CcA, umn A=C, miiu ANC=, niin A n C HaxoIITCsa B 00IIEM IIOJIOKEHUH,

B) HaliTH MHOECTBO BCEX MOJIMHOKECTB MHOXKECTBa B.

3amanue 3. Ilyctp A, B, C, - MHOXECTBO TOYEK IIOCKOCTH, KOOPJHMHATHI KOTOPHBIX
YIOBIETBOPAIOT ~ ycioBuaM x2+y2 <6y, x*+y+1=>0 wu |x|<6-3<y<-2
cooTBeTCTBeHHO. M300pa3ute B cucteme koopauHat x0y MHOkecTBO D, monydeHHOe U3 MHOXKECTB
A, B u C o ¢popmyne (AU B)AC.

3ananue 4. CymecTBYIOT U MHOXecTBa A, B, X Takue, 4TO BBHIOTHSAETCS Ha0Op YCIOBUU

X\B=A\B=AUB= &, B .9 CymectByror 1 MHOkecTBa N, P, E Takue, 4To BBIIOIHSAETCS
Habop ycnouit N\ E=N\ P= &, E\ P~ J?

3amanue 5. BSICHATH B3aUMHOE pacrosiokeHne MHOkecTB D= B U X , E=(BnX) U ( X

\(BNA)), F=( B~X YJU(BN(X\A)), eciut A, B, X — ipou3BOIbHBIE TOJIMHOKECTBA YHUBEPCATLHOTO
MHOecTBa U.

3ananue 6. YIIpOCTUTH BBIPAKEHHE (ANB)V(AVB)N(BNC),

3amanue 7. [lpoBeputh crpaBemmuBocTh paBeHCTBa AXC=(Ax(C\B))u (Ax(CNB)) mns
A={1,2}, B={2,3}, C={1,3}. BeiAcHUTb, BEpHO JIM JaHHOE PAaBEHCTBO JJIsl MPOU3BOJIbHBIX A, B, C.

3ananue 8. lnsa gannoro rpaduka P={(1,2), (1,3), (4,2), (2,3), (3,3)} nHaiitu:

P PP, PLP, mpa(PL-P) x mpa(P-P).

3ananue 9. Jlano coorBerctBue ['=(X, Y, G). BoigscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCroy ONpENEIEHHOCTb, CIOPBbEKTUBHOCTh, (YHKIMOHAJIBHOCTh, WHBEKTUBHOCTH) obOnamaer I
Haiitu o6pa3 mHOoxkecTtBa A u npooOpa3 MHOxecTBa B mpu ganHom cootBeTcTBUHU. IlocTpouth



COOTBETCTBUE MEKy OCCKOHEUHBIMH MHOKECTBAMHU, O0JIaIatolee TeM K€ HaDOpOM CBOICTB, YTO U
I'. TTocTpouTh COOTBETCTBHUE MEXKITY KOHECUHBIMA MHOXKECTBaMH, O0OJiajaromee HabopoM CBOKCTB,
npotuBonojoxHbeM ganaomy. X={ a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)},
A={ e, }, B={2,3}.

3ananue 10. Jano cootBerctBue ['=(X, Y, G). BoisicHUTh, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCrofy ONpENENIEHHOCTh, CIOPBEKTUBHOCTh, (DYHKIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer [
[TocTpoUTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXKECTBAMH, oOiajaromiee HaOOpOM CBOWCTB,
MIPOTUBOMNOJIOKHBIM JaHHOMY. X — MHOKECTBO MHOTOWJIECHOB 2-i CTENIEHH OT OJJHOM NMepeMEeHHOM ¢
neiictBuTenbHBIMU K03 hunmentamu, Y=R, ['={(MHOrOUIEH, €r0 KOPEHBb)}.

3aganue 11. IlpoBeputh misi mpous3BOJbHBIX OTHomeHHMd @ u ¥ chnpaBemIMBOCTH
yrBepkaeHust: «Ecim otHomenuss @ u W o0mamaioT CBOWCTBOM aHTHUPE(IIEKCUBHOCTH, TO
otHomenne T=OUY Tarxxe 001agaeT CBOWCTBOM aHTHPE(PIEKCUBHOCTI.

3amanaue 12. CKOJBKUMH crHoco0aMu H3 KOJIOAbI B 36 JIMCTOB MOXKHO BBIOpaTh
HEYIOPSIOYCHHBIN HA0Op U3 5 KapT Tak, 9YTOOBI B 3TOM HaOope ObUIM B TOYHOCTH 1 «KOPOIbY», 2
«1ambly, 1 «nukoBas» kaprta?

3ananue 13. CKOJIBKO CYyIIECTBYET pa3jMUHBIX IEPECTAHOBOK OYKB CJIOBa «aTraMaH», Hpu
KOTOPBIX COTJIACHBIE UIYT B a(PaBUTHOM MOPSIKE, @ OYKBBI «a» HE CTOAT psiioM?

Bananue 14. Haiiti HanGonpmmii wieH pasnoxenns 6unoma (V5 + 3)17.
ooy ol _g.g-

3aganue 15. VI3 naHHOM NpONOPIXY HAUTH X U Y. Cx” ’ Cx*‘ ’ Cx“ =35:4:2 .

3ananue 16. Haittu xoodduiment npu X B pasnoxkenun Beipaxkenus P=(2+x2-x%)1 mo
MOJIMHOMHANIBHOW (hopMylie, MOJyYEeHHBIH TMOCTEe PACKPBITUS CKOOOK U MPUBEICHHS MOAOOHBIX
YJICHOB.

3ananue 17. Ckonbko HaTypanbHbIX yucen oT 1 1o 10000 e nenutcs Hu HA 4, HU HA 5, HU Ha
6, uu Ha 77

3ananue 18. [logcuntaTh KOTHMUECTBO Pa3UYHbBIX MEPECTAaHOBOK Ludp uncna 4244522, npu
KOTOPBIX HUKAKUE 3 OAMHAKOBBIC U(PBI HE CIACAYIOT APYT 32 JPYTOM.

3amanue 19. [Moctpouts Tabuity 3HaueHuii OyiaeBoit Gyukuuu f(X, y, 2)=X By A Z — Xy z

3amganue 20. 3anucarh Tabnuiy 3HaueHud QyHKIUU h(X,Yy), SBISIOMICHCS CyNepro3uIei
byuxrmii fr u T2, ecin f1=(1001 0111), f>=(0110 1011), h(x,y)=f1(X, f2(X,X,y),y).

3amganue 21. Jlng nannoit ¢ynkumu f(X,Y,Z) BBISICHUTH Kakhe €€ MEPEMEHHBIC SBISIFOTCS
(MKTUBHBIMH, a Kakue CyLIeCTBEHHbIMH. Boipasute f(X,y,zZ) dopmynoii, comepkaiieil TOIBKO
cyuiecTBeHHble epemennsie. f(X,y,z) =(1011 1011).

3ananue 22. IlpeoOpasoBaTh nanHyw ¢Gopmynay f(X,y,Z) B OKBHBaJCHTHYIO €, HO He

cojiepskaiyto GUKTHBHBIX nepeMeHHbIX. f(X,y,z) = XYIV XV YV IVXYV XYL

3ananue 23. BeisicHuTh Bonpoc o paBHocuiabHOCTH JH® f1, f7, f3 cBenennem ux k CAHO.
[TpeoOpa3oBaTe C MOMOUIBIO AUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuTh momydeHHOE
BBIp@KEHUE. f1 = XYy VXYV Yz, fo, =xyVxz, fz3 =y VZ

3anganue 24. Haiitn aBymst criocobamu nmonuHoM ¢yakuuu. Haiitu CIH®, CKH®. f=(1001
0111).

3amanue 25. [loonpeaenuts Gpynkuuu f(x,y,z), g(X,y,z), h(x,y,z) Tak, urodsl f€ M,g € L,h €
S. Ecnu mocTtpoenne Kakou-mu0o (PYHKIIMU HEBO3MOXKHO, JOKaXHUTE 3TO. BBISICHUTE BOMPOC O
NPUHAAIIKHOCTH TOCTPOCHHBIX QyHKIMI K kiaccam Ty, Ty.

f=(-10- 1---), g=(-10- -0-0), h=(-0-- 11-1).

3anmanue 26. Jlanel rpade G1 u Gy . Hailiqure G1 U Gz, G1N G2, G1 @ G2 aHaIMTHYECKA H
u300pa3uTh pe3ynbraT rpapudecku. s rpada G1 U G2 HaliguTe MaTpUIly CMEXKHOCTH, MaTPHILY
UHIMJIEHTHOCTH, KOMIIOHEHTbI CHJIBHOW CBS3HOCTH, MapLIPYTHI (HO HE LEMNH) JUIMHBI 7; MPOCThIE
IETTH, TIPOCTHIC ITUKIIBI, UCXO/ISAIINE U3 BEPIITHHBI 1.



G1 G2
1 2 1
| O ()
4 3 3 2
3amanue 27. Haiinute cremeHu Bcex BepuIuH, paauyc u auamerp rpada G. Haiinure

XpoMaTH4ecKoe 4ucio rpada, mpoBeas €ro packpacky MO METOAY MHHHMAIbHOM pPaCKpacCKH.

SBnsercs 1 U300paKEeHHBIN rpad MmIaHapHbIM?
1 2 3 4

5 6 7 8
KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA
I/IH[[I/IBI/IZIyaJILHOG AOMAIIHEC 3aJaHUC CHACTCA IMPCIIOAaBaTCIIO B KOHIC CEMECTpa Ha
3a4eTHOU HEIOCIIC.

Kpurepun oneHku:
- 10 6amnoB - BepHoe BoimonHeHue 90-100%);
- 8-9 6amnoB - BepHoe BbinosiHeHne 80-89% 3amanuii;
- 7-8 6ayoB - BepHOE BHIMOHEHHE 66-79% 3amanuii;
- 5-7 6amnoB - BepHoe BbinosiHeHHe 50-65% 3ananuii;
- 0-5 6aioB - BepHOE BBIONTHEHHE MeHee 50% 3aaaHmuid.

7.2.2. KourpoabHasgs pabdora Nel mno Tteme «Muoxkecra. Co0TBETCTBHUSL.
KomMOnHaTopuka»

(naumenosanue oyeHOUYHO20 CPpedCmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

3amanue 1. s yauBepcanbHoro mHoxecrsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1,1,2,3} u s B={-4, 1, 4, 5}

a) Haiitu MEHOkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTD, KaKasi U3 MSATH BO3MOXXHOCTEH BbITIONHEHA it MHOkecTB A u C: Ac C, uinun
Cc A, umu A=C, mmn ANC=J, unu A u C HaxoaaTCs B 00IIEM IMOJ0KEHHH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXECTB MHOXKECTBaA B.

3amanue 2. lano cootBerctBue ['=(X, Y, G). BrisicHuTh, KakuMu M3 4 OCHOBHBIX CBOWCTB
(BCIOZly ONpEIENeHHOCTb, CIOPBEKTUBHOCTb, (YHKIIMOHAJIBHOCTh, MHBEKTHBHOCTH) oOmamaer I.
Haiiti 06pa3 MHOkecTBa A U pooOpa3 MHOXkeCTBa B npu 1aHHOM COOTBETCTBHH.

a) X={a, b, c,d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)}, A={e,c}, B={2,3}.

b) X={MHoxecTBO KpyroB Ha MI0CKOCTH }, Y={MHOXeCTBO TOueK miockoctu} G-(kpyr, ero
LEHTD).

3ananue 3. M3 20 cTyneHTOB Hago Ha3HAYUTh S5 NeXKYypHBIX. CKOJBKMMH CIOCOOAMH ATO
MOJKHO cJIenarTh?

3ananue 4. CKOJBKO pa3IMYHBIX CJIOB MOXHO IOJYyYUTh MEPEeCTaHOBKOW OyKB clioBa
«BOPOHY, TaK YTOOBI JIB€ OYKBBI «0» HE CTOSUIN PAIOM?

3amanue 5. 3 7 pycckux u 4 HEMIIEB HY)KHO COCTaBHTh KOMHUCCUIO B 6 jiuil. CKOJBKUMHU
croco0amM# MOKHO 3TO ClIeNaTh, €CIM B COCTaB KOMUCCHH JJOJDKHO BOMTH HE MEHee 2 HeMIeB?



3aganue 6. B rpynne 35 ywamuxcsa. M3 Hux 20 nocenjaror MaTeMaTUYECKUM Kpyxkok, 11 —
¢busndeckuit; 10 ygammxcss HE TOCEMIAIOT HU OJHOTO M3 ATHX KPYXKKOB. CKOJIBKO ydYalTuXCs
noceraoT o6a kpykka? CKOJBKO yJalIuXxcs MOCEIA0T TOJIBKO MAaTEMaTHYECKH KPYXKOK?

KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINNOJTHCHUSA
KOHTpOJ'IBHaH pa60Ta BBITIOJIHACTCA Ha IMPAKTHUYCCKOM 3aHATHHU IIOCJIC UM3YUYCHHUA MOLYJIA
((KOM6I/IHaTOpI/IKa» " CAaCTCA NPCIOAaBaTCIIIO.

Kputepuu onenkmu:
- 25 6amoB - mpaBwibHOE BeITToTHEHUE 90-100% 3ananuif;
- 21-24 GannoB — npaBmwibHOE BhITIONHEHUE 80-89% 3ananmif;
- 17-20 6anna - mpaBWIbHOE BBITTOIHEHUE 66-79% 3amaHuii;
- 13-16 Ganos - mpaBuIIbHOE BBITIONIHEHUE 50-65% 3a1aHmMii;
- 0-12 6annoB - mpaBuiIbHOE BBIMOTHEHNE MeHee 50% 3amaHui.

7.2.3. KourpoabHas padora Ne2 no teme «I'padni»

(Haumenosanue oyeHOUHO20 cpeocmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (1)

3amanue 1. [lns 3aganHOro Trpada COCTaBUTH MATPHUIBI CMEKHOCTH, WHIUIACHTHOCTH,
OIIPEAEIUTH ITOIYCTEIIEHU BEPILIHH.

@ 1 @ 2

& ® 4

3ananue 2. Jlns 3amaHHbIX rpadoB Gy u G, Haitty rpadsl Gy U Gy, Gy N Gy, G1AG,, G;.

G G
@ ® s @ 1
: ,
i &4+ ® 2
@1 2
® 5

3amanwue 3. s 3aganHoro rpada HaWTH JuaMeTp, HEHTP (WA LEHTPHI), pagnyc.

i

® 9

e _ K %



3ananue 4. Jlns 3aganHOoro rpada nocTpouTh €ro II0CKoe H300paKeHHE.

5 A

@
@

@

3ananue 5. PackpacuTh BepUIMHBI 33JAHHOTO rpada ¢ MOMOIIBI0 AITOPUTMa MUHUMATbHON
pacKpackH.

@2 ©4 ®6 7

3ananue 6. M306pasuts rpader Kg, Ky s.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontposnbHast paboTa BBINOIHIETCS Ha MPAKTHUECKOM 3aHATUHU IIOCIE WU3YUYEHHUS MOIYIIS
«Teopwust rpadoB» U caeTcs Npeno aBaTesro.

Kputepuu onenkmu:
- 25 6amnoB - npaBwibHOE BeiotHEHUE 90-100% 3ananuif;
- 21-24 6annoB — npaBmwiIbHOE BhITIONHEHUE 80-89% 3amanmif;
- 17-20 6anna - mpaBWIbHOE BBITTOIHEHUE 66-79% 3amaHuii;
- 13-16 6ayoB - mpaBwIbHOE BBITIOJIHEHUE 50-65% 3aMaHmMid,
- 0-12 6amnoB - mpaBuiIbHOE BhIMOTHEHNE MeHee 50% 3amaHui.

7.2.4. KonTpoabHas padora Ne3 no reme «BbyJeBbl GQyHKIMU»
(HaumeHnosanue oYyeHOUHO20 cpedcmea)

Tunosoii(bie) npuMep(bl) 3aganus (1ii)

3amanue 1. [IpeoOpazoBats qanuyw Gopmyny Xyzv XV yvzvXyvXyz
eil, HoO He coeprKallyt0 (PUKTUBHBIX TEPEMEHHBIX.

3amanue 2. loonpeaenuts GpyHkimu f(x,y,z)=( -10- 1--- ), g(x,y,z)=( -10- -0-0), h(x,y,z)=( -
0-- 11-1 ) Tak, yrooOwl f€ M, g € L, h € S. Eciiu nocTpoeHue Kakoi-m160 GyHKIUN HEBO3MOXKHO,
JIOKQKUTE 3TO. BBIsICHUTE BONIPOC O MPUHAAJIEKHOCTH MOCTPOSHHBIX (PyHKIMI K kiaccam Ty, Ty.

3amanve 3.OKBUBAIEGHTHBIMH TpeoOpa3oBaHusMH mpuBectd ¢opmyny Kk JHO.
(23 ] 1) | (29 ~ x1)

3amanue 4. OKBHUBaJGHTHBIMU mpeoOpa3oBaHusiMH npuBectTn (opmyny k KHO.
(((z1 | 22) | x4) ~ x3)

3ananue 5. Munnmusuposars JJHO® n KHO.

1111 0110 1110 1110
3amanue 6. [IpenacraButh GpyHkumo B Buje nmommaoMa. 1001 0111

B OKBUBAJICHTHYIO

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHUSA
KontponbHast paboTa BBINONHIETCS Ha MPAKTHUYECKOM 3aHATHHU TOCIE M3YYEHHs] MOy
«byneBsl pyHKIIMU» U cIaeTCA IPENOIaBaTeIto.



Kputepun onenkmn:
- 25 6amwoB - mpaBwibHOE BeITTOTHEHUE 90-100% 3amanuif;
- 21-24 6annoB — npaBmwibHOE BhIoNHEeHUE 80-89% 3amanmii;
- 17-20 6anna - mpaBwIbHOE BBITIOIHEHUE 66-79% 3amaHuii;
- 13-16 GanoB - mpaBuIIbHOE BBITIONIHEHUE 50-65% 3a1aHMii;
- 0-12 6amnoB - mpaBuiIbHOE BhIMOTHEHNE MeHee 50% 3amaHui.

7.2.5. Tect HTOrOBBIH IO KypCy «IMCKpeTHAST MATEMATHKA»
(HaumeHosanue oyeHouHO20 cpeocmsa)

Tunosoii(bie) npuMep(bl) 3aganus (Uii)

Mopayas |. Teopusi Muo:xkectB. Komonnaropuka
Tema 1.1. Muosxcecmea u onepayuu Ha0 HUMU

1. Ilycts A u B muoxectBa. 3anuce A € B, B € A o3HauaeT
O MHOXECTBO A sBIS€TCS CTPOTMM IOJMHOXECTBOM MHOXecTBa B, KkoTopoe sBisercs
UCTHHHBIM TTOJJMHOXECTBO MHOKECTBA A
MHOXecTBa A U B sBisAt0TCS 6€CKOHEUHBIMU
MHOXecTBa A U B SIBIAIOTCS KOHEUHBIMHU
MHOXecTBa A U B He ABISAIOTCS MyCTHIMU
MHOecTBa A u B paBHBI
2. Ilyctep A - HemycTOo€ MHOXECTBO BCEX YYEHMKOB ILKOJBI, B - MHOXECTBO YYEHUKOB MSTBHIX
KJ1accoB 3TOM mkoibl, C - MHOXECTBO YUYEHUKOB CEAbMBIX KJIACCOB ATOW IIKOJIBI. Toraa
JIOXKHBIM SIBIIICTCS YTBEpIK/ICHHUE
Bc A
BuCcA
B\CcA
(BNC)\A=D
Ac(Bu Q)
3. CBOHCTBOM KOMMYTAaTHBHOCTHU He 00Ja/1aeT onepanms:
Pa3HOCTb MHOXKECTB
00beTMHEHNE MHOXKECTB
nepecedeHre MHOXKECTB
CUMMeTpHUYECKasi pa3HOCTh MHOXKECTB
4. CBOHCTBOM KOMMYTaTUBHOCTHU 00Ja/la€T Onepanus
O pazHocTh MHOXECTB
O oO0beanHeHNE MHOXKECTB
O nepeceueHne MHOXKECTB
O cumMmerprueckasi pa3HOCT MHOYKECTB
5. AcconuaTHBHOMN He SIBJISIETCS ONepanus
00beTMHEHNE MHOXKECTB
JIeJIeHNEe YU CeT
YMHOXXEHHUE JIpooeit
nepecedyeHre MHOXKECTB

0O O O O

0O O O O O

@)
©)
@)
@)

0 O O O

Tema 1.2. Coomeemcmeus mexicoy KOHeUHbIMU MHOHCECIBAMU



6. Jlano coorBerctBue ['=(X, Y, G), rne X={a, b, c, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2),
(e,1)}. " obmamaer cBoicTBaMH:
O Bcroay omnpeeeHHOCTh
O dyHKIMOHATEHOCTH
O cropbekTUBHOCTH
[0 uHBEKTUBHOCTD
7. Jano cootBerctBue '=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3,4}, G={(a,4), (b,3), (c,2), (d,1)}.
I' oOnamaer cBOMiCTBaMU:
O Bcroay omnpeeieHHOCTh
O ¢yHKIMOHATEHOCTH
O cropbekTUBHOCTH
[0 uHBEKTUBHOCTD

Tema 1.3. Coomeemcmeusn meixicoy 6eCKOHEUHBIMU MHOMCECIBAMU

8. Jano coorBerctBue ['=(X, Y, G), rne X={MHoOrouwieHsl 2 CTEIICHN OT OJHOU MEPEMCHHOMN C
neiictBuTenbHbIME Kodddunuentamu}, Y=R, G={(MHOrouieH, ero kopeus)}. I oOmamaer
CBOWCTBaMH:
BCIOJIY OIPEIEIIEHHOCTh
(GyHKIIMOHATLHOCTD
CIOPBEKTHBHOCTh
UHBEKTUBHOCTD
9. Hano cootBerctBue ['=(X, Y, G), rae X={MHO0keCTBO KPYrOB Ha TNIOCKOCTH }, Y={MHOECTBO
Touek miaockoctu §, G={(kpyr, ero uentp) }. ' obnagaer coiictBamu:
O Bcroay omnpeeieHHOCTh
O dysknmuoHansHOCTH
O cropbekTUBHOCTH
O uabEeKTUBHOCTH
Tema 1.4. Omuowenusn

10. OtHomenue @ Ha A, rie A- MHOXecTBO CTYAeHTOB TT'Y, X ¢ Y <> X U y yuaTcst Ha OJTHOM Kypce,
o0nagaeT CBOWCTBAMMU:
O pednexcuBHOCTD
O antupediekcCHBHOCTH
O cummeTpruHOCTD
0O aHTHCMMMETPHUYHOCTD
O TpaH3uTHBHOCTH
11. Otaomenue @ Ha A, rne A= P(U), U — MHOeCTBO To4Yek Tutockoctd, A ¢ B < A N B =,
o0ajaeT CBOMCTBOM
pedIEeKCUBHOCTD
AHTUPE(PIIEKCUBHOCTh
CUMMETPHYHOCTh
AHTHCUMMETPUYHOCTh
TPaH3UTUBHOCTH

0O O O O O

Tema 1.5. Bunomuanshsie K0IpPuyuenmot

12. JIoXHBIM SIBIISIETCS YTBEPIKICHHE
o Co+CL +Ci +--+CL=12°
Ck=ck_,+cCk}

o CG=Ci+C;



3 _— 4
C'.'-’ - C'J"
7 _ nin-1})
o =T
13. JIoXHBIM SBISETCS YTBEPIKICHHUE
o Ch—CL+Ci— -+ (-1)"Ci=0

Ck=cCk_, +cktt

o

o
o Ci=ci+ci
o c=c:
2 _ nin-1)
o c:= %
14. Bepubimu dopmysnamu 11t OMHOMHUATBHBIX KOY(DPHUITUEHTOB SBIISIOTCS:
O c=c
Cg — nin-1)
o - -
[Q Ci=cCi,+citd
O c=c*
[0 C—CatCi——+Ci=0
15. Bepubivu hopMynamu Uit OMHOMHAIBHBIX KOA(PPHUIIMEHTOB SBIISIOTCS:
O ¢ =¢
O Ci=mn
O G=1
O ck=cr*
O cl—CL+Cl—--4Ct=0
16. Bepubimu popmynamu 1151 OMHOMHAIBHBIX KOA(POUIIUECHTOB SBIISIOTCS:
O c=1
Cg _ n(n—1)
o -
[0 Ck=0Cxy+CEi
] C—cl+ci—-tcCi=0

Tema 1.6. Komounamopuka
IMoaTema 1.6.1. @opmyJibl KOMOMHATOPUKH

17. KomMOuHaTOpHBIH aHAIN3 3aHUMAETCS] U3yUeHUEM
E= .- a .
{ai’ ' ”} U UX CBOMCTB;

E={a,-a}

O O0OBEKTOB M3 OECKOHECYHOTO MHOXKECTBA _{ai’ &y } 1 UX CBOWCTB;

O OOBEKTOB U3 KOHEYHOI'O MHOXKECTBA

O JJCEMCHTOB M3 KOHCYHOI'O MHO>KECTBa n X CBOﬁCTB;

O DJJEMEHTOB N3 OECKOHEUHOTO MHOYXKECTBA —{81, &y } U UX CBOWCTB.

18. Ilycts E 2{81, oo a”} PasmemnienneM 31eMEHTOB U3 E 1o K uassisaercs
O YHOPSAI0YEHHOE MHOKECTBO M3 k AIIEMEHTOB, MPUHAATIEKAIITUX E.
O HEYNOpSA0YEeHHOE MHOXKECTBO U3 k JJIEMEHTOB, MPUHAJICKAIINUX E.
O YHOpSAI0YEHHOE MHOKECTBO M3 MPOU3BOJIBHBIX k 2JIEMEHTOB;
O HEYNOPSAA0YCHHOE MHOXKECTBO M3 MPOM3BOJIBHBIX K >mementos.

19. IlepecTaHOBKH — 3TO YaCTHBIN CIydaid
O pa3MeleHul YIEMEHTOB U3 E 1o k, Korzja k=n X
O coueTaHwmii neMeHTOB M3 E o k, Korzma k=n X

O TEPEeMEIICHUI dJIEMEHTOB U3 E no k, Korma k=n,



20. Ilycte E :{ai’ o a”} CoueranueM >1emMenToB 13 E no K naspaercs
O HEYNOPSI0YCHHOE MTOJAMHOXKECTBO M3 K snementos, npuHAIIeKauX E |
O YHOPSIIOYCHHOE TIOJAMHOMXKECTBO U3 K snemenros, NpUHAICKALKX E |
O HEYNOpPsI0YECHHOE MOJJMHOKECTBO U3 K snemenros;
O YHOPSIIOYCHHOE TIOJAMHOXKECTBO U3 K snementos.

21. Ilycrs E={a, 3,3} u K=2 Coueranusmu uz E 102 Oynyr ...
o fa.a) t@a} (&4}

e) {ai!az}, {ai’ a3}, {a’Z’aS}, {az,ai};
o fa.a) 1 a} {a} {&a}.
o fa, 32}1 {al’ a3}1 {a,, a,}

IMoarema 1.6.2. Pazmernenus

22. CKOJBKUMH CIIOCOOAMH MOXHO COCTaBUTh PACIMCAHUE OJJHOTO YYEOHOTO JHS U3 5 Pa3IMuHBIX
YPOKOB?

30

100

120

5

23. B 9«b» xiacce 32 yvamuxcs. CKOJTBKAMHU CIIOCOOAMH MOYKHO C(OPMHUPOBATH KOMaHIy H3 4
YeNIOBEK JJIsl yYaCTHsl B MAaTEMaTUYECKOM onummnuaze?

128

35960

36

46788

24. CKOJBKO CYIIECTBYET PA3IMYHBIX JIBY3HAYHBIX YHCEII, B 3AIIICH KOTOPBIX MOXHO UCTIOIB30BaTh
uudpsl 1, 2, 3,4, 5, 6, ecniu i pbl B 4ncie JOMKHBI OBITh PA3IUYHBIMU?

10

60

20

30

25. CKOJIBKO pa3jMYHbIX MATH3HAYHBIX YUCEI MOKHO COCTaBUTH U3 udp 1, 2, 3, 4, 5?

100

30

5

120

26. VmeroTcst TOMUAOPHI, OTYPIThL, TYK. CKOIBKO Pa3IMYHBIX CalaTOB MOKHO IPUTOTOBUTH, €CITH B

KaXJIbIi caJlaT IOJHKHO BXOAUTH 2 pa3IMYHbIX BUAA OBOIICH?
3

o O O O O O O O

o O O O

0 O O O

0 O O O

6
2
1
IMoarema 1.6.3. Coueranus

27. Ons pemuiia Mociath MATh Pa3HBIX MO3PABUTEIBHBIX OTKPBITOK MATH moapyraM. CKOIbKUMU
cnoco0aMu OHA MOXKET DTO CAENATh?



25

120

10

5

28. IlaTh rOHOIIEH U TPH JEBYIIKH — KYINWIH 8 OWJIETOB B KHHOTEATp (MECTa B OJHOM PSIy, UAYT
noapsn). CKOJBKUMHU CIIOCOOaMH OHH MOTYT Pa3MECTHTHCS, €CIIM ACBYIIKH XOTST CHACTH
00s13aTeNIbHO BMECTE?

15

126

720

4320

29. Illectu urpokam KOMaHJIbI HaJIO pa3aaTh Maiiku ¢ Homepamu OT 1 10 6. CKOJIbKUMH crioco0aMu
3TO MOXKHO CACIAThH?

36

120

4220

720

30. Ha xHWKHYIO MOJKY HaJ0 MOCTaBUTh 7 KHHUT, U3 KOTOPBIX 3 — 0AHOTO aBTopa. CKOIBKUMU

croco0amMu 3TO MOKHO CACIaTh, CCJIM KHUT'Y OJHOI'O0 aBTOPAa JOJI’KHBI CTOATH BMecTe?
6

720

24

144

31. CkonpkuMu crocobamMu MOXKHO Pa3AeIuTh S5 pa3MuHBIX KapaHJalmled MexIy IByMs
IIKOJIbHUKAMH TaK, YTOOBI Y KQXJA0T0 ObUT XOTs OBl OJIMH KapaHaii?

28

30

32

34

0O O O O o O O O O O O O 0 O O O

0O O O O

Mopnyas 1. ByjaeBbl pynkuuu
Tema 2.1. Jlocuueckue gpynkuyuu

P n

32. Yucno P2(N peex GbyHKUIMN U3 "2, 3aBUCAIIMX OT ' MEPEMEHHBIX

X X X”,paBHo

nl.

;

2%

33.  KoaudecTBo BceX BO3MOXKHBIX OyieBbIX (yHKIMH y=f(a,b) paBHO .

34. Ecnu OyneBa pyHkius f(X1,..., Xn) COAepKUT 3 GUKTUBHBIE IEPEMEHHBIE, TO OHA (PAaKTUUYECKU
3aBHUCHUT OT NepEeMEHHBIX.

35. DKBHBaJEHTHOCTH OyJIEeBBIX (OPMYI 0003HAUAETCS 3HAKOM

o O O O

O O O O O
u

R

36. KonuuecTBO BCceX BO3MOXKHBIX OyieBbIX QyHKIMH f(X1,..., Xn) pAaBHO



o O O O

37.

O O O O O

38.

O O O O O

39.

0O O O O O

40.

O O O O O

41.

O O O O O O

42.

0 O O O

Tema 2.2. Tabnuua ucmunnocmu

Oynxuus &Y= 2AY 42 ppuanmaer snavenus:
01110110
00011100
01110111
00000001
01000011

@ynkuus *V ¥ 72 TY! npuHuMaeT 3HaYEHUS:
01110110
00011100
01110111
00000001
01000011

Tema 2.3. Cynepno3uyus gpynxuuii

Tabmuna yaxum h(X,y)= fi(X, f2(X,X,y),y), aBastoretics cyneprnosuimeit pyukuui f1 u fa,
ecmu f1=(1001 0111), f=(0110 1011)

1111

1011

1101

0001

1100

Ta6muma dyaxuun h(x,y)= fi(x, f2(y,X,y),X), sBasromeiics cyneprnosunueit pyuxmii f1 u fo,
ecam f1=(1001 0111), f,=(0110 1011)

1111

1011

1101

0001

1100

Tema 2.4. Cywgecmeennvie u gpuxmugHbvle nepemeHHble

OukTrBHBIME NiepeMeHHbIME Ut GyHkmu f(X,y,2)=(1011 1011) siBisitorcs
X

O X X N<
N N <<

WUKTHBHBIMU TIepeMeHHbIMU Ut GyHKimn f(X,y,2)=(0111 0111) sBustorcs

X N X

<



o Xz
oY,z

Tema 2.5. 3axonwt oynesoit anzeopul

43. ®dopmyna XyZV XLV yIvy v peoOpa3oBbIBaeTCSI B OKBUBAJICHTHYIO €, HO He

coJlepKanlyro (PUKTUBHBIX IEPEMEHHBIX:
vV Z

O O O OO
=
™

44, Dopmyna XYZV ZV YV XYZV XV YV Z

CoJIepKalyr (PUKTUBHBIX TIEPEMEHHBIX:
vV Z

peoOpa3oOBbIBACTCSI B DKBUBAJCHTHYIO €, HO HE

O O O OO
=
™

Tema 2.6. Cosepuiennsle HopmanvHble hopmul

Moarema 2.6.1. CIH®

45. KonuuecTBo aseMEHTapHbIX KOHBIOHKLMH, Bxogamux B CHH® ¢ynkuun f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

46. Komu4ecTBO »JeMEHTapHbBIX KOHBIOHKIMH, BXomammx B CAH® dynkmmn f(x,y,z,t)=( 1100
01101111 0111) paHo:

IMoarema 2.6.2. CKH®

47. DneMeHtapHble u3bIOHKINH, BXosume B CKH® ¢ynkuuu f(X,y,z)=(0101 1000):
O zvyve
O =vyvz
O =vvvz
O zvyvsz
O = Vyvz
48. DneMeHtapHbie nu3bIoHKINH, Bxosume B CKH® ¢ynkuuu f(X,y,z)=(0101 0110):
O zvyve
O =vyvz
O xvyvz
O zvyvsz
O = Vyvz

Tema 2.7. Ilonunom Kezankuna

49. Tlonunom XKerankuna dpynakiuu f(X,y,2)=(0101 1001) umeer Bua
x@PzDxy

1DxPzPxy

yPxz@PyzPxyz

1P zPxyPxzPxyz

xPydzDyz

0O O O O O



50.

0O O O O O

[Monurom XKerankuna ynaxuu f(X,y,2)=( 1010 0111) umeet Bux
XPzPHxy

1DxPzPHxy

ybxz@yzPxyz

1P zDxyDxzPxyz

xPydzPyz

Tema 2.8. Knacc monomouHsIx QyHKUUi

51.

52.

Hoonpeaenuts yukmmoo f(X,y,z)=( -10- 1---) tak, yToObI f € M (3anummTe Bce
HEJIOCTAFOIIME 3HAYEHHSI 10 MTOPSIKY O€3 3arAThIX U IPOOEIOB)

JHoonpeaenuts Gyukmmioo f(X,y,z)=( ---0 1---) Tak, uto0bI f € M (3anuuimuTe Bce
HEJIOCTAFOIIME 3HAYEHHSI 10 MOPSIKY O3 3arAThIX U IPOOEsIOB)

Tema 2.9. Knacc camoosoiicmeenHblx pyHKUUil

53.

54,

Hoonpenenuts pynkimoo f(X,y,z)=(---1 -010) Tak, 4yto0sI f € S (3anumIKTE BCE
HEJIOCTAOIIE 3HAYCHHSI 10 MOPSIIKY 03 3arsAThIX U IPOOETIOB)

JHoonpeaenuts Gyukmoo f(X,y,z)=( 0-10 --0-) Tak, 4yro0sI f € S (3anmUIIKTE BCE
HEJIOCTAIOIIME 3HAYEHHSI T10 MTOPSIKY O€3 3aMAThIX U IPOOETIOB)

Tema 2.10. Knacc nuneinvix ¢pynxkyuii

55.

56.

Joonpeaenuts QyHKIH0O g(X,y,z)=( -10- -0-0) Tak, urobsl g € L (3amuimuTe Bce
HEIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Hoomnpenenuts pynknuto g(x,y,z)=( 1--0 -1-1) Tak, 4rods1 g € L (3anumuTe Bce
HEJIOCTAIONINE 3HAYEHUS 110 TIOPSAIKY 0€3 3arsIThIX U IPOOEIIOB)

Tema 2.11. Knaccot Ilocma

OO ooo9

OO ooog

s pyskuumm f(X,y,2)=( 0101 1001), onpenenuTh, IBISETCS JIX OHA:
JIMHEWHOMN

MOHOTOHHOM

CaMOJIBOMICTBEHHOM

y T
¢dyHkuumeit u3 kmacca 0

dbyHKIMeH U3 kinacca !

s pynxuumu f(X,y,z)=( 1010 0111), onpenenuTh, IBISETCS JIX OHA:
JIMHEWHOU

MOHOTOHHOMU

CaMOJIBOMCTBEHHOM

byHKIMeH U3 Kiacca To

¢dynkuumeit u3 kmacca 1



Tema 2.12. Ioanwvie cucmemeoi

Cucrtembl QYHKIIUHI, SBISIOIINECS TOJTHBIMH:
{v. n}

{'! /\}

{'1 V}

{- @]

{'1 Vv, /\}

Cucremsbl Q)YHKHI/II;'I, ABIAOINUECA HEITOJIHBIMMU
{v. n}

{'! /\}

{'! V}

{- &I

{'1 Vv, /\}

Mopnyas 111. Teopusi rpagos

ooooog

ODoooo0g

Tema 3.1. Cnocoowt 3a0anusn zpaghos

61. Marpunei CMEXHOCTH
1 2 3 4
1|1 1 |0 |0
2|0 0 0 0]
30 |0 (1 |0
4 10 1 1 0]

3a7aH rpad

a — b C d E
1 2 1 2 1 2 1 2 1 2

O O O O O
O O O T o

Tema 3.2. Buowl cpaghos

62. Mapmpyt, B KOTOPOM Ha4ajo U KOHEI[ COBIMAIAI0T Ha3bIBACTCS:
IIPOCTOM LENBIO

LETbIO

UKIMYECKHM MapLIpyToOM

nyTemM

o O O O



63.

O O O O

64.

0O O O O

65.

O O O O

66.

o O O O

[uxn, copeprkantuii Bce pedpa rpada Ha3pIBaeTCS
sitepoB rpad

UK

SiJIepOBa LIETTh

SUJIEPOB ITUKIT

['pad, KoTOpBIIt MOKET OBITh N300paXKEH Ha MJIOCKOCTHU TaK, UTO BCE MepeceuecHus pedep
SBIISIOTCS €70 BEPIIUMHAMU:

MJIOCKUH Tpad
JIepeBo

aec

MOJTHBIN rpad

Ecnu MHOecTBO BepIIiH rpada KOHEYHO, TO rpad Ha3bIBaeTCS:
MUKINYECKUM

B3BEIICHHBIM

KOHEYHBIM

oprpadom

B HeopuentupoBanHoM rpade mnocnegoBareabHOCTh pedep, B KOTOPOil 1Ba coceqHUX pedpa
UMEIOT OOIIYIO BEPIIMHY Ha3bIBACTCS:

MPOCTOM LETbIO

LIETBIO

IUKJIMYECKUM MapIIpyToM
MapIpyToM

7.2.5. 3agauus njis oueHKH c(hOPpMHUPOBAHHOCTH KOMITETEHIIHA
(naumenosanue oyeHouHO20 cpeocmsa)

MK-7 Crioco0eH NOHNMATH U IPUMEHATH COBPEMEHHbII MATEMATHYECKHUHA annapar B

pPEHICHUM 3a1a4 npocbeccuoua.m)ﬂoﬁ JACATCJIBbHOCTH
(k00 u naumenosanue komnemenyuu)

OM 3akpsITOro THNA

3amanue 1
BriGepuTe HECKOIBKO MPaBIIIBHBIX BAPUAHTOB OTBETA.
YkaxuTe, Kakue W3 TMPHUBEACHHBIX TEOPETHKO-MHOXKECTBEHHBIX OIepaluii 061agaroT

CBOMCTBOM KOMMYTAaTHBHOCTH.

a) pa3HOCTh

0) 0ObeTMHCHUE

B) IIepeceyeHue

') CUMMeTpUYecKast pa3HOCTh
[IpaBuibHBIH OTBET: 0, B, T.

3ananue 2
Bribepute o1H npaBUIILHBIA BapHAHT OTBETA.
VYkaxwuTe, Kakoe U3 3aJJaHHBIX MHOXKECTB coBIagaeT co MuHokecTBoM C, eciim A = {1;2;3}; B

=12;3:4;}; C= {4}.

a) BA
6) AB



B) AUB
r) ANB
[IpaBuibHBIN OTBET: a.

3amanue 3

Br16epuTe 01H NpaBUiIbHBIA BapUAHT OTBETA.

JlexapToBo npousBeaeHne MHOKeCTB A = {1;2} u B = {2;3} umeeTt Buj
a) {(2;1):(2;2):(3;1):(3;2)}

6) {(1;2);(1;1);(2;1);(2;2)}

B) {(1;2);(1;3):(2:2);(2:3)}

1) {(2;3):(2;2):(3;2):(3;3)}

IIpaBUIIBHBIN OTBET: B.

3ananue 4

BriOepuTe oquH npaBUIbHBIN BapHAHT OTBETA.

CummeTpuueckasi pa3HOCTh MHOKECTB A 1 B coBnmagaeT co MHOXECTBOM
a) {x:x€eAuxe B}

0) {X: X EA uiu X € B}

B) {X: XEA u X ¢ B}

r){x:Xx€eAux¢& B}U{x: x¢A u X € B}

[IpaBHUIIBHBIN OTBET: T.

3ananue 5

Bri6epuTe HECKOTBKO MPaBUIBHBIX BAPUAHTOB OTBETA.

Ykaxute, KakuMmu cBoiictBamu obnagaet coorsercteue I = (X, Y, G), roe X={a, b, ¢}, Y={I,
2,3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOJy OIPEICIIEHHOCTh

0) GYHKIIMOHATEHOCTD

B) CIOpBEKTHBHOCTh

') UHBEKTUBHOCTD

[IpaBunbHBIN OTBET: a, B.

3amganue 6

Bri6epuTe HECKOTBKO MPAaBUIBHBIX BAPUAHTOB OTBETA.

VYkaxure, kKakumMu cBoiictBamu obsanaet coorBerctBue I' = (X, Y, G), rae X — MHOKECTBO
OKPYKHOCTEH Ha MIOCKOCTH, Y — MHOXKECTBO LEeNbIX uncen, G={(0Kpy»XHOCTb, €€ JIJINHA)} .

a) BCIOJy OIPEICIIEHHOCTh

0) GYHKIIMOHATEHOCTD

B) CIOpBEKTHBHOCTh

') UHBEKTUBHOCTD

[IpaBunbHBIN OTBET: a, 0.

3ananue 7

BriOepure o1H MpaBUIbHBIN BapHaHT OTBETA.

YkaxkuTe, KaKuM CBOMCTBOM 00mnamaer oTHoineHue @ Ha A, rne A= P(U), U — MHOXkecTBO
ToueK TmiockoctH, A ¢ B < A N B =J.

a) pe(hIeKCUBHOCTh

0) aHTHpePIECKCUBHOCTh

B) CUMMETPUYHOCTh

I') aHTUCUMMETPUYHOCTD

1) TPAaH3UTUBHOCTD

IIpaBUIIBHBIN OTBET: B.



paBHa

3aganue 8
BriGepute oquH mpaBUIBHBIN BapHAHT OTBETA.
MoIHOCTh MHOKECTBA BCEX MOIMHOMXECTB JAHHOTO MHOKECTBA, UMEIOIIETr0 7 3JIEMEHTOB,

a) 2"

0) n!

B) n"

F) nn—l

[IpaBuUIBHBIN OTBET: a.

3aganue 9
Br10epuTe 01H NMpaBUIbHBIA BAPHAHT OTBETA.
VYKaxuTe, CKOJIBKO Pa3IMYHbBIX JBY3HAYHBIX YHCET MOXKHO 3alHcaTh ¢ MoMoIbo nugp 1, 2,

3,4, 5, 6, ecau udpsl B YUCIIE HE TOJDKHBI TOBTOPATHCS.

a) 10
6) 60
B) 20
r) 30
IIpaBUIIBHBINA OTBET: T.

3aganue 10
Br16epuTe 01H npaBUIbHBIA BapUAHT OTBETA.
VYKaxure, CKOJbKUMH crocobamu rpynmny u3 17 yyamuxcs MOXHO pas3lesuTh Ha 2

HOJTPYIIIBI TaK, YTOOBI B OAHOM M3 HUX OBIJIO 5 4EJIOBEK, a B Apyroi — 12.

a) 60
6) 85
B) 6188
r) 6185

[IpaBHUIIBHBIN OTBET: B.
OM 0TKpBITOr0 THIIA

3aganue 11
Jlaus! yHHBepcanbHoe MHOKecTBO U={1,2,3,4,5,6,7} u B Hem moamHokecTBa A={X| X< 5},

B={2,4,5,6}. Haiinure MHOXecTBO A U B.

[MpasunsHbIi otBeT: {1,2,3,4,5,6}.

3amanue 12
Vka3arb MorHocTs MHOXecTBa A U B, ecim |A| = 10,|B| =7,|ANnB| = 3.
[IpaBunbHbI OTBET: 14.

3aganune 13
Haiinure muoxkectBo AAB, ecnu A = {1, 2}, B = {3,4,5}.
[TpaBunbHbIi oTBET: {1, 2, 3,4, 5}.

3ananue 14
SAsnserca mu coorBerctBUe I'=(X, Y, G), rie X={a, b, ¢, d}, Y={1, 2, 3,4, 5 }, G={(a,2),

(c,1), (d,5), (c,3)}, uHBEKTUBHBIM?

[IpaBuibHBIN OTBET: SABISETCS.

3amanue 15



SAsnserca mu coorBerctBue I'=(X, Y, G), rne X={a, b, c, d}, Y={1, 2, 3}, G={(a,1), (b,1),
(c,3), (b,2)} byHkUHMOHATBHBIM?
IIpaBUIIBHBIN OTBET: HE SIBISAETCS.

3ananue 16

Asnsercas mu coorBercTBUe I'=(X, Y, G), rne X={MHOXeCTBO KPyroB Ha IUIOCKOCTH},
Y={MHoxecTBO TO4eK 110cK0ocTh }, G={(KpyT, €ro UeHTp) } CIOPHEKTUBHHIM?

[IpaBUNBHBIN OTBET: SBISAETCH.

Samanue 17

Sensercs mu coorBerctBue I'=(X, Y, G), tie X=(0, +), Y=[-1, 1], G={(X, Y): X<y?} Bcroay
onpeaeaeHHbIM?

IIpaBUIIBHBIN OTBET: HE SIBISAETCH.

3ananue 18

BepHo 11, uTo oTHOIIEHUE @ HA A, i€ A - MHOXKECTBO OKPYXHOCTEH Ha IUIOCKOCTH, X ¢ Y
<X Kacaercs y, 00Ja1aeT CBOHCTBOM pedIeKCUBHOCTH?

IIpaBuIIbHBIA OTBET: HEBEPHO.

3aganue 19

BepHo 511, uTo oTHOLIEHHE @ HA A, TIe¢ A — MHOKECTBO IPAMBIX B IPOCTPAHCTBE, X ¢ Y <>X
U Y IMEIOT XOTs ObI OJTHY OOIIYIO TOYKY, 00J1a/1aeT CBOWCTBOM CHMMETPUYHOCTH?

IIpaBUIIBHBINA OTBET: BEPHO.

3amanune 20

BepHo 11, uTo OoTHOLIEHME @ HA A, rie A= R, x ¢ Yy <>x? + y? = 1, obnanaer cBoiicTBOM
TPaH3UTHBHOCTU?

[IpaBHUIIBHBIN OTBET: HEBEPHO.

3aganue 21

3anummre, CKOJIbKO PA3IUYHBIX MTOAMHOKECTB U3 TPEX 2JIEMEHTOB UMEET MHOXKecTBO A={]1,
2,3,4,5}?

IIpaBuibHsbIi oTBeT: 10.

3ananue 22

B ¢yrOonbHol komanse 11 yenoBek. HeoOxoaumo BbIOpaTh KanuTaHa M €ro 3aMeCTUTES.
CKOJIBKMMH c1IOCO0aMU 3TO MOYKHO c/ieaTh?

[IpaBunbusbli otBeT: 110.

3amanue 23

IIpu onpoce 13 yenoBek, Kakabplii U3 KOTOPBIX 3HAET 10 KpallHEH Mepe OJUH MHOCTPAHHBIN
SI3BIK, BBISICHWIIOCH, 4TO 10 YeI0BeK 3HAIOT aHTJIMMCKUU SI3BIK, 7 — HEMEIKUM, 6 — UCITaHCKuH, 5 —
AHIIUHACKUN UM HEMEUKUM, 4 — aHTTIUHCKUNA M MCIAHCKUH, 3 — HeMEUKHi M ucrmaHckuii. CKOJIbKO
YEJIOBEK 3HAIOT BCE TPH sI3bIKA?

[IpaBuibHBIN OTBET: 2.

3ananue 24

CKonpKUMHU crOocO0aMU MOXKHO pa3feliuTh S5 pa3iuyuHbIX KapaHJamend MexAy IByMs
MIKOJBHUKAMHU TaK, YTOOBI Y KaXKJJ0r0 ObUT XOTs Obl OJIMH KapaHaam?

[IpaBuneHeI oTBET: 30.

3anaune 25



W3 xononel B 36 kapT Hayrax 6e3 BO3BpallleHUs BBIHUMAIOT 110 OJHOM KapTe 3 pa3a. CKoIbKO
CYIIECTBYET Pa3JIMUHBIX CIOCOOOB MOJyYEHHsI TPEX KapT, CPEIU KOTOPBIX Ha MEPBBIX JBYX MECTaxX —
OyOHBI, a Ha TPETHEM — ITUKH?

[IpaBuibHbIN OTBET: 648.

3ananue 26

CKOJIBKO CYIIECTBYET PA3IMUHBIX MSATU3HAYHBIX YUCEN, KOTOPbIE HAYMHAIOTCS UDPOit «2» 1
3aKaHYUBAIOTCS ITUPPOH «4», €Cli UCTIONB3YyoTCs udpsr 1, 2, 3, 4, 5?

[IpaBuibHbIi oTBET: 125.

3ananue 27

CKOJBKUMH CTIOCO0AMU MOYKHO I1€PECTaBUTh OYKBBI CJIOBA «II€PEMET) TaK, YTOOBI TPU OYKBBI
«e» He 1 noapsna’?

[IpaBunbHbI oTBET: 720.

3amanue 28
YKa)uTe KOJIMYECTBO HYJICBBIX 3HAYCHHIT OyneBoil pynkuun & ~¥) TEVY)

[IpaBunbHbIN OTBET: 4.

3amanue 29
YKaKUTe KOJMYECTBO HAOOPOB 3HAYCHHWM NEPEMEHHBIX, Ha KOTOPHIX OyieBa (YHKIUS

&[N+E—za) NPUHUMAET 3Ha4YeHue 1.
[IpaBunbHbIlM OTBET: 1.

3aganue 30

3anuIimTe BEKTOP-CTPOKY 3HauyeHuit OyneBoit ¢ynkumu h(X, y) = fi(x, fa(y, X, y), X),
sBJIsTroLelics cynepnosunueit Gyukuuit f1 u 2, ecom f1=(1001 0111), f,=(0110 1011).

[TpaBunbueiit otBeT: (1011).

3ananue 31
VYkaxuTe GUKTHBHBIC IEpeMeHHbIe Tt OyneBoit ¢pynkimu f(X,y,z)=(1011 1011).
IIpaBUIIBHBIN OTBET: X.

3ananue 32
VKaXuTe CyIIeCTBeHHbIC TepeMeHHbIe T OyneBoi ¢pyHkimu f(X,y,z)=(1111 0101).
[IpaBuibHBIN OTBET: X, Z.

3ananue 33
VKakuTe KOJMYECTBO JJIEMEHTapHbIX KOHBIOHKUUHM, Bxomdaumx B CHH® ¢ynkuun
f(x,y,z)=( 1001 0111).

[IpaBunbHBI OTBET: 5.

3aganue 34
YKaXuTe KOJIUYECTBO JJIEMEHTAPHBIX JU3bIOHKIMMA, BXoasumx B CKH® ¢ynkuun
f(x,y,z)=(0101 1000).

IIpaBunbHBIN OTBET: 5.
3amaune 35
Bxomut 11 B CKH® ¢ynkuuu f(X,y,z)=(01010110) snemenTapHas Tu3bOHKIUA XVYVZ?

[IpaBuibHBINA OTBET: BXOJMUT.

3ananue 36



Bxomut 1 B CIH® ¢yukumu f(X,y,2)=(11010100) snemeHTapHas KOHBIOHKIIUS XYZ?
[IpaBuiIbHBIN OTBET: HE BXOAMT.

3ananue 37

Hoomnpenenure pyukuio f(X,y,z)=(-0-01---) Tak, uT0OBI OHA CTala MOHOTOHHOM (3aMUIIATE
BCE HEIOCTAOIIME 3HAUCHHS 10 TIOPSIKY 0€3 3aISIThIX U IPOOEIIOB).

IIpaBmibablii otBeT: 00111.

3ananue 38

JHoomnpenenure ¢pyuknuto  f(X,y,2)=(-1-0-1-0) Tak, yTOoOBI OHa CTaja CaMOJBOWCTBECHHOMN
(3amuIIMTE BCE HEAOCTAIOIINE 3HAUSHHS IO MOPSAAKY 0€3 3amaThIX U MPOoOesIoB).

[IpaBunbHei oTBeT: 1010.

3ananue 39

Hoomnpenenure GyHkmuo g(X,y,z)=(-10--0-0) tak, uToOBI OHaA CcTana JMHEHHON (3amUIIATe
BCE HEJIOCTAOIIME 3HAUYCHHS 10 TIOPSAIKY 03 3aIsIThIX U IPOOEIIoB).

[IpaBunbubiit otBet: 0111.

3anaunune 40
3anuimuTe MaTpHIly CMEXHOCTH H300paKEHHOTO Ha PUCYHKE Tpada.
1 2
4 3

[IpaBHUIIBHBIN OTBET:

coor
(N R R
_,h oo
cococo

3ananue 41
Kak B rpade Ha3pIBaeTCst MapuIpyT, B KOTOPOM HadallbHasl U KOHEUHasl BEPIIMHBI COBIAAAI0T?
IIpaBUIBHBIN OTBET: HUKINYECKUNA MApIIPYT.

3amganue 42
Kak Ha3pIBaeTcs IIMKII, coeprKalmii Bce pedpa rpada?
[IpaBHUIBHBIN OTBET: SUJIEPOB LK.

3amganue 43

Kak Ha3piBaetcs rpag, KOTOpbId MOXKET ObITh H300paXKeH Ha IUIOCKOCTH TaK, YTOOBI OOIIUMHU
TOYKaMHM ero pedep SIBJISITUCH TOJIbKO BEPUIMHBI?

[IpaBUIBHBIN OTBET: IUIAHAPHBIN rpad.

3ananue 44
Kaxk Ha3piBaeTcst CBI3HBIM HEOPHUEHTHPOBAHHBIN Tpad, HE COMEeP AN [TUKIOB?
IIpaBUIIBHBIN OTBET: AEPEBO.

3ananue 45
Kak B rpade Ha3piBaeTCs MapuIpyT, B KOTOPOM HET MOBTOPSAIOIIUXCS pedep?
IIpaBUIIBHBIN OTBET: LICTIb.



3anauue 46
Kaxk Ha3pIBaeTCst HECBSA3HBIM HEOPUECHTUPOBAHHBIN rpad), HE COAEPIKAMINN TUKIOB?
IIpaBubHBIN OTBET: JIEC.

3ananue 47
Kak naszeiBaercs rpad, peGpam KOTOpOro MOCTaBICHbI B COOTBETCTBUE YUCIIOBBIC 3HAUCHUS?
[TpaBWIIBHBIN OTBET: B3BEIICHHBIN rpad.

3ananue 48
Kak Ha3pIBaeTcs BepiinHa rpada, He HHIUIEHTHAs HU OHOMY pebpy?
IIpaBUIIBHBIN OTBET: U30JIMPOBAHHAs BEPILIMHA.

3amanue 49
3anumuTe KoarmyecTBo pedep moaHoro rpada ¢ 20 BepurHaMH.
[IpaBuibabli oTBeT: 190.

3aganue 50

Kak Ha3bIBaeTCs HCOPHEHTHPOBAHHBIN rpad Oe3 MmeTesb U KPaTHBIX pedep, B KOTOPOM BCE
BepHII/IHBI UMCIOT OIIHy Ty Ke CTGHGHI)?

[TpaBUIBHBIN OTBET: PETYIISIPHBIHA rpad.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne i/m Bonpocsl Kk dk3amMeHy

1 |MHuoxecTBa 1 onepalnuy HaJl HUIMH.

2 |CoiicTBa onepanuii 00beTUHEHUS U IEPECEUCHUSI.

3 |[IpaBuna ne Moprana.

4 |CooTBeTCTBUS, UX BU]IBL.

5 |Orobpaxenus. [Ipumepsl.

6 |OnpeneneHuie u mpuMepbl CIETHBIX MHOYKECTB.

7 |CBOMCTBa CYETHBIX MHOKECTB.

8 [OxBuBasenTHBIe MHOXECTBA. Teopema Kanropa-bepumreiina. MonHOCTh MHOXKECTBA.

9 [MuoxecTBa MOITHOCTH KOHTHHYYMa. [IprmMepsl.

10 |CpaBHEHHE MOITHOCTEI.

11 MoITHOCTh 00bEAMHEHNS] KOHEYHBIX MHOXKECTB (IIPABUJIO CIIOKEHUS ). MOIIHOCTD
IeKapTOBa NPOU3BEACHNUS (IPABUIIO IPOU3BEACHNU).

12 [Omnpenenenuie u npuMepsl OMHAPHBIX OTHOIICHUH.

13 |CBoiicTBa OMHAPHBIX OTHONICHUH.

14 |[IpuHuMn BKIIOYEHUS U UCKIIOYEHUSI.

15 |Yucio noAMHOXKECTB KOHEYHOI'O MHOXKECTBA.

16 [Ymcno mepecTaHOBOK 0€3 MOBTOPEHUH 3JIEMEHTOB KOHEYHOTO MHOYKECTBA.

17 |Yucio nepecTaHOBOK C MOBTOPEHUSIMH 3JIEMEHTOB KOHEUHOI'O MHOXKECTBA.

18 [Yucio pasmereHuii 6e3 MOBTOPCHUIA.

19 [Yucno pa3menieHnii ¢ TOBTOPEHUSIMHU.

20 [Yucno couetaHuii 6€3 MOBTOPEHUH.

21 [Yucio coueTaHuii C MOBTOPEHUSIMHU.

22 |bunom HeroToHa.

23 [[TonmHomuanbHas GpopMmyia.

24 |CoiicTBa GMHOMHAIBHBIX KOAPPHUIIMEHTOB.

25 |[lonsatue OyneBoi GyHKINHU. DIIeMEHTapHbIE OYIeBbl PYHKINH.

26 |Dopmyiibl, 1oahopMysIbl. DKBUBAIEHTHOCTh (GOPMYIL.

27 |CBoiicTBa hyIeMEHTapHBIX OYNIEeBbIX (QYHKIUH.

28 |BoiicTBeHHbIe (GyHKIMH. [[pUHIMIT TBOHCTBEHHOCTH.

29 |IH®, KHO.

30 |CAH®, CKHO.

31 |Anroputm nepexoaa ot KH® k JITHO.

32 |Anroputm nepexoxa or JTH® k KHO.

33 |Anropurm niepexoma ot JIH® xk CJTHD.

34  |Anroputm niepexona ot KH® xk CKH®.

35 |Paznoxenue OyneBbIX GYHKIUH MO NEPEMEHHBIM.

36 [TymmkoBasi, MUHUMaTbHas ¥ cokpartenHas J[HD.

37 [|[Monyuenne coxpaménnoi JJHO 3z CAHD.

38 [[Tonydyenue munumanbHoit JIH® meronom Kpaiina.

39 [[Monmydyenne murnManbHoi JJH® nocpenctBoMm kapt KapHao.

40 [[Momyuenne muanmanpaOit KH® mocpencTBom kapt KapHro.

41 [[Tomuble cuctemsl. [IprMepsl NOTHBIX CHCTEM.




Ne i/ Bonpocekl K dk3aMeny
42 3aMKHYTBIE KJIACChI OyNIeBbIX (PYHKIMH. 3aMKHYTOCTh KJIacCOB (DYHKITHH, coxpanstonmx 0,
1 QYHKIHHI, COXpaHsonmX 1.
43 [Knmacc camoBOWCTBEHHBIX (DYHKIIMNA, €T0 3aMKHYTOCTb.
44  [Kmacc MOHOTOHHBIX (DYHKITHI, €T0 3aMKHYTOCTb.
45 [Tonuunom XKerankuna. Teopema o mpeacTaBUMOCTU OyieBoi (GyHKIIMU B BUJE MTOJTMHOMA
DKerankuHa.
46 |CriocoOsI omy4deHus moJimHoMa JKerankuHa.
47 Onpenenenne rpada. OpueHTUPOBAHHBIA U HEOPUEHTUPOBAHHBIN Tpad. Mynbturpad.
[Icesnorpad. B3semennsiii rpad.
48 |CMeXHOCTh, HHIIMJIEHTHOCTD, CTETIEHH BEPILUH.
49 [MapuipyTsl, IenH, IIHKIIBIL.
50 [M3omopdusm rpados.
51 [Marpuia cMeXHOCTH, MaTPUIA HHIIUJIEHTHOCTH, CIIUCOK CMEKHOCTH.
52 |[lomnble rpadpbl.
53 |IBymonbHbIE rpadBbl.
54 |CpoiicTBa creneHeil BepuuH rpada.
55 [Omepanum Han rpadamu.
56 |CBS3HOCTB, CHIIBHAS CBSI3HOCTD.
57 |OnHOCTOPOHHSS CBA3HOCTS, cllabasi CBSI3HOCTb.
58 |Iuamerp, paguyc u neHTp rpada.
59 [CroboxnbIe nepeBbs. Jlec.
60 |YcnoBus, HEOOXOIUMBIE U JIOCTATOYHBIE JJISI TOTO, YTOOBI rpad SBISIICS JCPEBOM.
61 |OpueHTHpPOBAaHHBIC AEPEBBS H X CBOMCTBA.
62 |[lmanapusie rpadsl. Heobxommmoe yciioBe IIaHapHOCTH.
63 |CBoiicTBa m1aHapHbIX Ipados.
64 |DiinepoBsl rpadbl.
65 |['aMuUIBTOHOBHI TpadBbl.
66 [Xpomarnyeckue 4nuciaa U XpOMaTHUECKUE KJIACCHI.
67 [Teopema Kenwura.
68 [Teopema o 4 Kpackax.
69 |AnropuT™ nocien0BaTeNbHOM packpacku rpada.
70 |AnTOpUTM MHHUMAJTLHOU packpacku rpada.
7.3.2. Kputepuu u HOPpMbI OLEHKH
Cemect dopma npoBeIeHus
NPOMEKYTOYHOM Kpurepun u HOpMbI OLIEHKH
P aTTecTaliu
2 DK3ameH (1Mo O1eHKa «OTJIMYHO» CTaBUTCS TIPH HaOOpe
HaKONIUTEIIbHOMY (OTIIIHO» ot 85 10 100 uToroBhIx 6GAIIOB.
pPEUTHHTY) «XOpOIIOoY OreHKa «XOpOIIIOY» CTAaBUTCS MPH HAbope

ot 70 10 84 UTOroBEIX OAIIIOB.

«ynosiuerBopute | OEHKA «yJOBIETBOPUTEIHHOY» CTABUTCS
JBHO» npu Habope oT 55 10 69 UTOTOBBIX OAJIIIOB.

OrieHKa «HEYIOBICTBOPUTEIIHHOY
CTaBUTCS MpU Habope MeHee 55 UTOrOBBIX
OaJUIOB.

«HEYOOBJICTBOPHU
TCIIBHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yuyeOHHUK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- TI'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK)
n/n MeTOoanYecKoe mocoomne, H3JaHuA ouodoamoreke /
NPaKTHKYM, Jp.) HaumenoBanue 3b5C
1 | IO.II. lleBenen [IpuknagHpie BOIPOCHI JUCKPETHOMN YueOHoe nmocodue 2018 OBbC «Jlanb»
MaTeMAaTHKHU
2 H. A. Cenosa JluckpeTHass MmaTeMaThKa Y4yebHoe mocodue 2018 9BC “IPRbooks”
3 | B. ®. 3onoryxuH [u 1p.] JluckperHas MaTemaTHka Y4eOHuK 2016 3BC “IPRbooks”
4 | P. I1. Hlenenesa [u ap.] Maremaruka Y4ebHoe mocobue 2018 OBC “IPRbooks”
5 A. H. Cecexun DJIEMEHTHI JUCKPETHON MaTEMaTUKU Y4yebHoe mocodue 2015 9BC “IPRbooks”
6 | C.d. Koxyxos, I1. 1. COopHUK 3a/1a4 IO TUCKPETHOM MaTeMaTuke | YdyeOHoe mocodue 2018 OBbC «Jlanb»
CoBepTKOB
7 | 1O.I1. llleBenen JluckperHas MaremMaTrka YuebHoe nmocobue 2018 OBbC «Jlanby
8 | O. M. lertspesa [u ap.] Maremartnka B IpuMepax M 3ajadax YuebHoe nocobue 2017 9BbC
“ZNANIUM.COM”
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KosmnuectBo B
Ne nocodue, yuedHo- TI'on HAY4YHOM
ABTOpPBI, COCTABUTEIH 3aryiaBue (3aroJioBoK)
n/m MeTOoAuYEeCKoe mocooue, u3JaHus ouodanorTeke /
NPaKTHKYM, Ap.) HaunmenoBanue 36C
9 | IO.II. lleenes, JI. A. COopHUK 32/1a4 1O AUCKPETHOM Y4eOHoe mocodue 2013 OBbC «Jlanb»
ITncapenko, M. 1O. MaTeMaTuKe: (U1l MPaKT. 3aHATUH B
[I1eBeneB rpymnmnax)
10 | U. A. Manbies JluckpeTHass MaTeMaTHKa VYdebHOe mocobue 2011 OBbC «Jlaub»
11 | B. . Konbuio Kypc nuckpeTHOl MaTeMaTUKU YyeGHOe nocobue 2011 OBC «Jlanb»
12 | M. O. Acanos, B. A. JluckperHas MaTeMaTHKa VYyebnoe mocobue 2010 ObC «Jlanb»

bapanckuii, B. B. Pacun




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

9BC «Jlanpy:
9BC "ZNANIUM.COM":
OBC “IPRbooks”.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

o P

Ne Haumenosanue I1O CKBHSHTDI HOFOB? pa

n/n (n1ata, HOMep, CPOK JelCTBHS)
1 Windows beccpouno
2 Office Standart Bbeccpouno

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM IJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKHUX H JP.

JUIS TIPOBEJICHUS] TPYIIIIOBLIX U UHAUBUAYaIbHbIX
KOHCYJIbTalMi. Y4ueOHast ayuTopus AJisi IPOBEACHUS
3aHATUN TEKYIIETO KOHTPOJIISA U IIPOMEKYTOUHOU
arrecraruu (I'-401).

Ne 00bEeKTOB Il NPOBeeHUS MPAKTHYECKUX H Ilepeyenn ocHOBHOTO
n/n JIA00PATOPHBIX 3aAHATHIA, IOMEIEHU I 115 o0opynoBanust
CaMOCTOSITeIbHON padoThl o0y4yaromuxcs (Homep
ayJITUTOPHH)
YyueOHast ayTuTOPHsI U IPOBEACHUS 3aHATHIA Croiibl yueHUUYECKHE
JIEKIIMOHHOT'O TUIA. Y4yeOHas ayAuTOpHs IS JBYXMECTHbIE (MOHOOJIOK), CTOJ
NPOBEICHUS 3aHATUH CEMUHAPCKOTO TUTIA. Y yeOHast IpenoaaBaTebCKUM, CTYJI, JOCKa
ayJUTOpUs AJIsl KypCOBOT'O MIPOEKTUPOBAHUS ayauTopHas (MeyoBasi)
1 | (BeImoNHEHHUS KYpCOBBIX paboT). YueOHast ayuTopust
JUISL IPOBENIEHUS TPYNIIIOBBIX U MHANBUIyaJIbHBIX
KOHCYJIbTallMi. YueOHast ayTuTOpHs AJIsl IPOBEACHUS
3aHSTHH TEKYILEro KOHTPOJISI U TPOMEXYTOUYHOM
arrecraruu (YJIK-305).
VYyeOHast ayIuTOpHs UI IPOBEICHUS 3aHATUI Croubl yueHHUECKHE
JIEKIIMOHHOTO TUTIA. Y4eOHast ayTuTOpUsI 115t JBYXMECTHBIE (MOHOOJIOK), T0CKa
NPOBE/ICHUS 3aHATUNH CEeMUHAPCKOTo TUMa. YueOHast ayquTOpHas 3-X CEKIIMOHHAas
ayIUTOpUs AJIsl KYpCOBOTO MPOEKTUPOBAHUS (memnoBast), CTON
2 | (BBINOJHEHHUS KypCOBBIX paboT). YueOHas ayquTopus | MperojaBaTesIbCKui, CTyIbs,
JUISI IPOBEIEHUS TPYNIIOBBIX U MHAWBUIyaJIbHBIX poekTop Acer
KOHCYJIbTAllMi. YueOHas ayAuTOpus AJs IPOBEICHUS
3aHATUHI TEKYIIETO KOHTPOJSA U IPOMEKYTOUHON
arrecranmu (YJIK-418).
Komnerotepnsiit kiace. [Tomemenue aist CTOJIbl yUEHUYECKHE, CTYIIbS
CaMOCTOSITENIbHON paboThl. YuebHas ayJUTOpus s yuenndeckue, [IK ¢ Berxogom B
MIPOBEICHUS 3aHITHI CEMHHAPCKOTO THMA. YueOHas ceTb MHTEpHET
ayIMTOpUs AJI KypCOBOTO POEKTUPOBAHUS
3 | (BRIIOJHEHHUS KYPCOBBIX padoT). YueOHas ayTuTOpHs
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