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1. e ocBOCHHMS JMCHUATITTHHBI

Ilenb OCBOEHHUS IUCHMIUIMHBI — (DOPMUpPOBAHHME Y CTYAEHTOB HAaBBIKOB JIOTHUECKOTO
MBIIUICHAS U YMEHHS MPUMEHSATH alIapaT COBPEMEHHOM NUCKPETHOM MaTeMaTHUKH IIPU PELICHHUH
MIPUKJIAAHBIX 33]1a4.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTHUKH, Ha OCBOCHMM KOTOPBIX Oa3upyercss NaHHas IUCIMILUIMHA!
OCHOBBI IPOrPaMMHPOBAHN, ATAITUBHBIA KypC MaTEMaTUKH.

JII/ICHI/IHJ'II/IHI)I W IPAKTUKH, OJI9 KOTOPBIX OCBOCHUE )IaHHOﬁ JUCIHHUITIIINHBI H€O6XO)II/IMO KakK
NpCaAMICCTBYIOMICC: Briciias maTemaTuka.

3. [Inanupyemble pe3yabTaThl 00y4eHHS

®opmupyemble U
KOHTpPOJINpyeMble
KOMIEeTeHI[UH
(K01 1 HANMEHOBAHHE)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTeHIIU
(Ko ¥ HAUMEHOBAHUE)

[Lnanupyembie pe3ybTaThl
o0yueHust

OIIK-1 Cnocoben
MPUMECHSTh
eCTeCTBeHHOHayLIHBIe nu
00IIenHKEHEPHBIC
3HaHusA, MCTO/bI
MaTeMaTHYECKOro aHaju3a
)41 MOI[CHI/IpOBaHI/ISI,
TEOPETUYECKOTO U
9KCIEPUMEHTAIBHOTO
HCCJIEIOBAHUS B
npoecCHoHaTLHOM
JIEITEIbHOCTH

NOIIK-1.1 [lemoHCTpUpYET
3HAHHUS OCHOB MaTEMAaTHKH,
(GU3KKH, BEIYUCITUTEIHLHOM
TEXHUKHU U
MIpOrpaMMHUPOBaHUS
HOIIK-1.2 OnenuBaet
TEOPETHUUECKHUE U
AKCIIEPUMEHTAJIbHBIE
HCCIICIOBAHUS O0BEKTOB
npodeccuoHamIbHON
JIeSITECIbHOCTH

NOIIK-1.3 JlemoHcTpupyet
YMEHHUE MIPUMEHSATh METO/IbI
MaTeMaTHYeCKOro aHaJIn3a
Y MOJICJIUPOBAHUS

3HaTh: OCHOBHBIE MOHATHUS U
YTBEPKIACHHSI TUCKPETHON
MaTEMATUKHU U JIOTHKH, METOIBI
pCIIICHHUS TUIIOBBIX 3aJ1a4, OCHOBHBIC
MIPUHIIAIIE MATEMATUIECKOTO
MOJICJTUPOBAHUS

YMeTh: NPUMEHTh Ha MPAKTUKE
OCHOBHBIE ITOJI0KEHUS U METOBI
JIUCKPETHON MaTEMaTUKU U JIOTHUKH,
METO/Ibl MATEMAaTUYECKOTO
MOJEIIMPOBAHUS

BnageTs: HaBbIKAMH MPAKTUYECKOTO
HCITOJIB30BAHUS OCHOBHEIX
MIOJIO’KEHUM U METOJIOB TUCKPETHOM
MAaTeMaTUKH U JIOTUKH, TOCTPOCHUS U
HCCIIeIOBaHNS MaTeMaTHUEeCKHX
MopeeH




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

DopMbI TEKYyLIET0

rpadbl. DiIepOBBl M TAMUIBTOHOBBI
rpaQFbl.

Bun . KOHTPOJIA
Monyab . HaumenoBaHue TeM 3aHATHI Oo0beMm,
(pasnen) y4yeOHoit (yaeOmoi padoTsI) Cemectp . Bbanasl | UHTepakTHB, 4.| (HAHMMEHOBaHHUE
padoThbI OLIEHOYHOI'0
cpeacTBa)
Monyns 1. IIp MHoxecTBa U Ollepaluy HaJl HUMU. 4 2 - - NupuBuyansHOe
MHoxecTBa. CooTBeTCTBUS MEKIY MHOXKECTBAMH. TOMAIlIHee 3a/1aHue,
CooTBeTCTBUS. OTHoO1IEHMS M UX CBOWCTBA. KOHTpOJIbHAsA padoTa,
OTHOWIEHUS. CpP Pabota ¢ yueOHOM UTEpaTypOH, 12 - - 3a4eT
BBINOJIHEHNE KOHTPOJIBHON pabOTHI.
Monynsb 2. IIp IlepecTaHOBKH, COUETAHMS, PA3MELLICHUS. 4 2 - - WNupuBuyansHOe
KomOuHnaropuka. [IpuHIMT BKJIIOYEHUS U UCKIIIOUECHHUS. TOMalIlIHee 3a/1aHue,
[NonuHomMuanbHast 1 OMHOMHATbHAS KOHTpOJIbHAsA padoTa,
hopmyIbL. 3ayeT
CP Pabota ¢ yueOHOM UTEpaTypOH, 12 - -
BBITIOJTHEHHE KOHTPOJIbHOU paboThI.
Monyis 3. IIp [Tonsitue rpada. CMEKHOCTB, 4 2 - - NuauBunyanbHoe
Teopus rpados. UHIUJICHTHOCTD, CTEIIEHN BEPIIHH. TOMaIlIHee 3a/1aHue,
MapuipyTsl, ienu, ukIisl. M3omopdusm 3a4eT
rpadoB. CriocoObI 3a1aHus rpadoB.
CP [TonHbIe U ABYIOJIBbHBIE TPA]BI. 4 - -
Onepanuu Hajg rpadavu. CBSI3HOCTS.
JuameTtp, paauyc, HeHTp rpada.
CP Hepesbs. OctoB rpada. [Tnanapusie 4 - -




DopMbI TEKYyLIEr0

Bun . KOHTPOJIA
Monyab . HaumenoBaHue TeM 3aHATHI Oo0beMm,
(pasnen) y4yeOHoit (yaeOmoi padoTsI) Cemectp . Bbanasl | UHTepakTHB, 4.| (HAHMEHOBaHHUE
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 4. IIp BrIcka3biBaHUA U OnIepalv HaJl HUMH. 4 2 - - WNupuBuyansHOe
Anrebpa [Tonsitne hopmyibr anredGps ToMarrHee 3aJaHue,
BBICKA3bIBAHUI. BBICKA3bIBAaHUN. DKBUBAJIICHTHbIE 3a4yer
npeoOpazoBanus GopmMyi. 3aKOH
IBOMCTBEHHOCTH.
Cp Pabota c yuebHOI mTuTEpaTYypOIl. 4 - -
Moayns 5. Jlex byness! ¢pynkiun. Peanuzanus ¢pyHkimit 4 2 - - NupuBuayansHOE
byneBbl (dopmynamMu. DKBUBAJICHTHOCTH (POPMYIL TOMalllHee 3aJaHue,
(byHKITHH. [Ipunnun neoiictBeHHOCTH. HOpManbHbIe KOHTpOJIbHAsA paboTa,
¢dopMmel. TynukoBasi, MUHUMATbHAS | 3aueT
cokpateHHas JIH®. Meroabl nonydeHus
COKpaIlleHHOW 1 MUHUMalIbHOU JIH®.
CP [TonHble cucTeMbl OyEeBBIX QYHKIUIA. 4 - -
[Tonuuom XKerankuna. 3aMKHYTbIE
kjaccel. Teopema o nogHOTE.
CP Pabora c 1eKIMOHHBIM MaTepUaIoM U 12 - -
y4eOHOW JTUTEepaTypoi, BHIMIOTHEHNE
KOHTPOJIbHON pabOThI.
Moayns 6. Jlex [Tonsitue npenukara. Jlornueckue u 4 2 - - NunuBuayansHoe
AnreOpa KBAaHTOPHBIE ONEpPaLUU HAJl TPEAUKATAMHU. ToMaIHee 3aJaHue,
[IpPEIUKATOB. @DopMyIIbl JTOTUKH NIPEJUKATOB. KOHTpOJIbHAsA paboTa,
CP PaboTa ¢ IeKIMOHHBIM MaTepHAIOM U 12 - - 3a4er
y4eOHOM JTUTepaTypoi, BBITIOJHEHNE
KOHTPOJILHON paboTHI.
Cp MuauBuayanbHOE JOMAIIIHEE 3aJaHHUE 4 28 - -




DopMbI TEKYyLIEr0

Monyab B . HaumeHoBaHMe TeM 3aHATHI Oobem, KOHTPOIS
y4yeOHoit N Cemectp Bbanasl | UHTepakTHB, 4.| (HAHMEHOBaHHUE
(pa3nen) (y4eOHoii padoThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
ITA 4 0,25 - -
KonTpons 4 3,75 - -
Hroro:| 108 -




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

TexHomoTus TPATUITMOHHOTO O0yUeHHUS: JICKITUH 1,2, mpakTH4YecKue 3ausaTus 1-4.

6. MeToan4yeckue yKa3aHus 0 OCBOCHUIO M CUMILINHBI

Jns ycmemrHoro  OCBOCHHSI  JMCIMIUIMHBI ~ HEOOXOJMMBI  TIOCEIICHWE CTyIACHTaMHu
JEKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSITENbHas paboTa CTYyACHTOB C JEKIIMOHHBIM
MaTepHaIoM U YIYCOHOU JTUTEPATYPO, BHITOTHECHUE MHANBUIYATLHOTO TOMAIITHETO 33JIaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadoT.

N3yuenne MUCHUTIIMHBI TpeOyeT CHUCTEMATHYECKOTO U TOCJIEI0BATEILHOTO HAKOIUICHUS
3HAHUH, CIIeJIOBATEIHHO, IPOMYCKH OTACIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH MPEMET.

B xone NeKIMOHHBIX 3aHATHI MOJE3HO 3a/1aBaTh MPEIMOIaBATEII0 YTOYHSIIONUE BOIIPOCHI C
LEJIbIO YSICHEHUS TEOPETHUECKUX MOJI0KEHUM, pa3peIlIeH!s] CIOPHBIX CUTYaIUH.

CTyaeHT MOXKET JOMOJHHUTh CIUCOK TPEIJI0KEHHONH JUTEpaTyphl COBPEMEHHBIMU
UCTOYHUKAMH, HE MPEJCTAaBICHHBIMU B CIHCKE, M B JAIbHEUIIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOATOTOBJICHHBIE  Y4YeOHBICE  MaTepuajabl TPU  HAMUCAHUUM  KYpPCOBBIX M BBIITYCKHBIX
KBTM(DUKAIIMOHHBIX padoT.

CryneHnram ciegyer

. IPY MOJATOTOBKE K MPAKTUYECKUM 3aHATHAM 00s3aTElIbHO HCIIOJIb30BaTh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEpaTypy, HO U IPYyTUe UCTOUYHUKH;
. B Hauase 3aHATUM 3aaBaTh IPENOAABATENIO BOIIPOCHI 10 MAaTEPUAITy, BbI3BABIIEMY

3aTpy/JHEHUs] B €ro NMOHUMAaHWW W WCIOJNB30BaHUHM TIPU PEUICHUW 3ajad, NPETOKEHHBIX IS
CaMOCTOSITEIILHOTO PEIICHUS;

. Ha 3aHATUSX JIOBOJUTH KaXIyH 3aJady [0 OKOHYATEIIFHOTO  OTBETa,
JIEMOHCTPUPOBATh MOHUMAaHUE TMPOBEJCHHBIX PAcueToB (paccykJIeHHii), B cilyyae 3aTpyAHEHUH
oOparaThCs K MpernoaBaTelo.

Jlis TOro 4ToOBl MPAaKTUYECKUE 3aHATHUS MPUHOCWIM MAaKCUMAJbHYIO MOJIb3y, HEOOX0IMMO
MIOMHUTb, YTO PEUICHUE 3aad IPOBOIUTCS MO0 PACCMOTPEHHOMY Ha JICKIIUSAX MaTepUaty U CBSI3aHO,
KaK MpaBWJIO, C JETaJbHBIM pPa300pOM OTIENbHBIX BOMNPOCOB JIEKIMOHHOTO Kypca. Cremyer
MOYEPKHYTh, YTO TOJBKO IOCIE YCBOCHHS JIEKIIMOHHOTO MaTepualia C ONPEACICHHOW TOYKH
3peHus (a UMEHHO C TOM, C KOTOPO OH M3J1araercsi Ha JEKIMAX) OH OyJeT 3aKpEIUIsAThCS CTyIEHTOM
Ha TIPAKTUYECKHUX 3aHATUSAX Kak B pe3ysbTaTe OOCYKICHUS M aHajH3a JEKIIMOHHOTO MaTepHhala,
TaKk ¥ B Ipolecce pemieHus 3aaad. [Ipu 3TUX yCIOBHSIX CTYJIEHT HE TOJIBKO XOPOIIO YCBOMT
MaTepuall, HO M HAy4YUTCsS MPHUMEHSATh €ro Ha MPaKTHKe, a TaKKe MOJIYYHT IAOMOTHHTEITBHBIH
CTUMYJI (YTO OYEHb BAXKHO) JUI aKTUBHON MPOPAOOTKH JIEKIIMOHHOT'O MaTepHara.

[Ipr camMoOCTOSTENTFHOM PpEIICHWH 3a/1a4 HYKHO OOOCHOBBIBATh KaXKIBIH JTall pEIICHHUS,
UCXOJl U3 TEOPETHUECKUX MOJOXKEHUH Kypca. Ecu cTylneHT BHIMT HECKOJBKO MyTeH perieHus
npoOsieMbl (3a1auM), TO HYKHO CpPaBHUTh MX W BBIOpaTh caMblil parnuoHanbHbId. [lone3no 1o
Hayaja BBIYUCICHUH (paccyXIeHMH, INpeoOpa3oBaHMN) COCTABUTh KpATKHHA IUIAH pEIIeHHs
npobsieMbl (3a1aun). Pemienue 3agad cieayeT usnarath MoApoOHO, BBIYUCIEHUS (paccyKIeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM ToOpsijake. PemieHue mnpu HEOOXOIMMOCTH HY>KHO
COIPOBOXKAATH KOMMEHTAPHUSIMH, CXeMaMH, YePTSIKaMH U PUCYHKAMHU.

[Tone3Ho (ecmu 3TO BO3MOXHO) pellaTh 3a7ayy HECKOJIBKUMH CHOcoOaMH M CpaBHHBATh
MOJTyYCHHBIC pe3yNbTaThl. PelieHwe 3amad  OnpenesnéHHOTO THMAa HYXXKHO MPOJ0IDKATH 10
nproOpeTeHNs TBEP/IbIX HABBIKOB B UX PEILICHHH.

[TogroToBka K 3a4deTy CIIOCOOCTBYET 3aKpEIUICHUIO, YITYOJICHHI0 M CHCTeMaTH3aIlNH
3HAHWH, TOJy4aeMbIX B Tmporecce oOydeHus. [OTOBACH K 3aueTy, CTYJIEHT JMKBHIUPYET
UMEIOIMECS] TPOOeNsl B 3HAHMAX, YIOPAIOYMBACT CBOM 3HaHWA. Ha 3adere CTyAeHT
JIEMOHCTPUPYET KaK TEOPETUYECKHE 3HaHUs, NMPUOOpPETEHHbIE B Ipolecce OOyueHHs MO JTaHHOH
y4eOHOH TUCIMIUTMHE, TaK U HABBIKM X MPAKTUIECKOTO MCIIOIB30BAHUS MIPU PEIICHUH 3a/1a4.

Heo6x01umMo OpHEHTHPOBATH CTYJICHTOB HAa CUCTEMATHYECKYIO MOATOTOBKY K 3aHATHUSM B
TEYEHUE CEMECTPa, TIOCKOIBKY 3TO MO3BOJIUT OCBOWTH OCHOBBI M3yYaeMOH JHCIIUILTUHBI, & BpEMs
HK3aMEHAIIMOHHOM CecCHU MOXKHO OyAeT MCHOJb30BaTh JUISl CHCTEMATHU3ALUHU YK€ HMEIOIIUXCS
3HAHW.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemecr Kon koHTpO/IMpYeMOii KOMIIeTeHIIUA HaunmeHnoBanue
P (MIM ee 4ACTH) OLIEHOYHOI'0 CpeICTBA
4 OIIK-1 Bonpocwt k 3auemy Nel-70

Hnousuoyanvnoe oomawnee 3adanue,
KOHmMpobHble pabomul Nel, 2,3

7.2. TunoBbIe 3aIaHUsI MM HHbIE MATEPHAJIbI, HEOOXO0IMMBIE JIJIsl TEKYIIEero KOHTPOJIA

7.2.1. MpauBHUAvVAJLHOE aoMaliHee 3agaHue mnmo  Kypcv «OcCHOBBI IHCKPETHOM
MATEMATHKH M JOTHKH»

(HaumeHo8anue OYyeHouHo20 cpedcmea)

Tunosoii(bie) npumep(bl) 3axaHus(Mii)

BapuanT 1

3amanue 1. CripaBequBo M B oOmieM cinyyae yrepxkaeHue: ecnu AcB u BeC u CceD 1o
AcD? Moxer nu nipu HekoTopeix A, B, C, D BemonasTECS Hab0p ycnouii: AcB, BeC, CcD,
AcD?

3anmanue 2. [lns yHUBepcanbHOro MHOkecTBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHO>ecTBa
A={-1; 1; 4,3} u MHOXKecTBa B, ABIIOIErocs MHOKECTBOM KOPHEN ypaBHeHHs X '+x’-12x7-28x-
16=0,

a) Halitn MHO:kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTb, KaKasl U3 ISITH BO3MOXKHOCTEH BbIMosiHeHa At MHOkecTB A u C: AcC, win
CcA, nmu A=C, mmn ANC=0, unn A u C Haxoa4Tcs B 00IIEM MOJ0KEHHH,

B) HATH MHO>KECTBO BCEX MOJIMHOKECTB MHOXKECTBa B.

3aganue 3. Ilycte A, B, C, - MHOXeCTBO TOYEK IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
YIIOBIETBOPSIOT YCIOBUAM X'+ y°<6y, x'+y+1>0 ®H |x|<6,-3<y<—2 cooTBeTCTBEHHO.
N300pa3ute B cucteme koopauHat x0y mMHOxkecTBO D, mosyueHHoe u3 MHoxkectB A, B u C no
dopmyne (A U B|AC.".

3ananue 4. CymiecTBYIOT JIM MHOXKecTBa A, B, X Takue, 4To BBINOJIHIETCS HaOOp yCIOBHUI

X=Ai=AUB= J, B #J? CymectByioT ju MHoxectBa N, P, E rakue, yto

BhIoTHsIeTcst Habop ycnoBuid N \ E=N\ P= O, E \ P~ J?

3ananue 5. BpIACHUTH B3aUMHOE pacrojokeHue MHoxkecTB D= B U X , B=(BNX) U (

X \(BNA)), F=( B N X )JUBN(X\A)), ecntu A, B, X — mnpousBOJbHBIE MOJMHOKECTBA
yHHUBEpcaabHOro MHOXKecTBa U.

3ananue 6. YIIpOCTUTH BBIPAKEHUE ((AHB >U<AU B ) )ﬂ(B ﬂC)

3amanue 7. IIpoBeputh crpaBemmBocTh paBeHcTBAa AXC=(Ax(C\B))u (Ax(CNB)) mns
A={1,2}, B={2,3}, C={1,3}. BorsicHUTb, BEpHO JI1 JaHHOE PaBEHCTBO I MPOU3BOJIbHBIX A, B, C.

3ananue 8. Jlns mannoro rpaduka P={(1,2), (1,3), (4,2), (2,3), (3,3)} naiitu:

P!, P-P, P"'-P, ip»(P'-P) x mp;(P-P).

3amanne 9. Jlano coorBerctBue I'=(X, Y, G). BoiscHuTh, KakumMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZY ONPEIEIICHHOCTh, CIOPBEKTUBHOCTH, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOnmamaer I.
Haiitn o0pa3 mHOxecTBa A u mpooOpa3 MHOkecTBa B mpu maHHOM cooTBeTcTBHH. [IOCTpOUTH



COOTBETCTBHE MEXJy OECKOHEUHBIMH MHOXKECTBaMHM, 00JIaJatolee TeM e HabOpoM CBOICTB, UTO
u I'. TlocTpouTh COOTBETCTBHE MEXly KOHEUHBIMH MHOXECTBaMH, o0Jiaatoiiee HabopoM CBOICTB,
MPOTUBOMOJIOKHBIM JaHHOMY. X={ a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)},
A={e,c }, B={2,3}.

3amanme 10. Jlano cootBercTBUe I'=(X, Y, G). BeIsicHUTB, KakuMu U3 4 OCHOBHBIX CBOWMCTB
(BCIOZYy ONPENENEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBHOCTh, MHBEKTUBHOCTH) obOmagaer I
[TocTpouTh COOTBETCTBHE MEXIy KOHEYHBIMH MHOXKECTBaMH, 00OJajaroliee HabOpOM CBOMCTB,
ITPOTHUBOIIOJIOKHBIM JaHHOMY. X — MHOYKECTBO MHOTOWIEHOB 2-i CTENEHN OT OJHOW IIEPEMEHHOH ¢
neiictBuTenbHbIMU K03 unmentamu, Y=R, ['={(MHOrou1€eH, €ro KOpPeHsb)}.

3ananue 11. Ilpoeputp nans mnpousBoibHBIX oOTHoweHud @ wu W copaBenIMBOCTH
yrBepxkaeHus: «Eciu otHomenus ® u ¥ o0nagaroT CBOWCTBOM aHTUPEQIIEKCUBHOCTH, TO
otHomeHne T=PUY Tarke o0nagaeT cBOMCTBOM aHTUPE(PIICKCUBHOCTH .

3amanue 12. CKoOJBKMMHM CHOCOOaMH M3 KOJOAbl B 36 JINCTOB MOYKHO BBIOpaTh
HEYIOpPsA04YEeHHBIH HAa0Op U3 5 KapT Tak, 4ToObl B 3TOM Habope ObLIM B TOYHOCTH 1 «KOpOJIbY», 2
«J1ambl», 1 «mmkoBash» kapTa?

3aganue 13. CKOIBKO CYLIECTBYET Pa3IMUHBIX MEPECTAHOBOK OYKB CJIOBa «aTaMaH», IpU
KOTOPBIX COIJIACHBIE YT B al(aBUTHOM MOPSAIKE, a OYKBBI «a» HE CTOAT PsiioM?

3ananue 14. Haiitu HanOonbuii 4jieH pa3noKkeHus: OMHoma (\/§+3)17.
Yyl ~y L Ay-l_e 4.

3aganue 15. V3 qaHHO# MPONOPLUH HAWTH X H Y. Gt GG =51412 .

3amanue 16. Haiitu xo>dumment npu x> B pasnoxkeHuu BblpaxkeHus P=(2+x’-x*)" no
MOJIMHOMHANIEHOW (hOpMyIie, TOMyYeHHBIM MOCIEe PACKPBITHUS CKOOOK W TPUBEICHUS IMMOAOO0HBIX
YJICHOB.

3amanue 17. Ckonpko HatypaibHbIX yucen oT 1 o 10000 He aenutcs HU HA 4, HU HA S5, HU
Ha 6, HM Ha 77

3amanue 18. IlogcunTars KOJIMYECTBO PA3IMYHBIX MEPECTAHOBOK LU uncia 4244522, npu
KOTOPBIX HUKAKUE 3 OJJMHAKOBBIC IIU(PBI HE CIACAYIOT JPYT 3a JAPYTOM.

X

3amanue 19. [Toctpouts Tabnuiyy 3HaueHui OyneBoit pyHkuuu f(x, y, z)= x @y AZ—
v I

3amanue 20. 3anucath Tabauiy 3HadeHUH QyHKIMH h(X,y), SBISIOLICHCS CyNepHO3UIIUCH
¢bynxumii f; u £, ecm £;=(1001 0111), £5=(0110 1011), h(x,y)=fi(x, £2(x,X,y),y).

3amanue 21. Insa nanHOW QyHkmmu f(X,y,Z) BBISICHUTH Kakvue €€ MEPEMEHHBIC SBIISIOTCS
(UKTUBHBIMH, a KaKWe CYIIECTBEHHBIMU. Bripaszuth f(X,y,z) dopmynol, coaepskamieli TOJIBKO
cyliecTBeHHbIe nepeMennsie. f(x,y,z) =(1011 1011).

3amanne 22. IIpeobOpazoBath nanHyro (opmyny f(X,y,zZ) B SKBUBAJCHTHYIO €, HO HE

coJieprKallyto (pUKTUBHBIX epeMeHHbIX. f(X,y,z) = Xy Z\/X\/y \/Z\/X.y VX Vi .

3ananue 23. BeisicHuts Bonpoc o pasHocunbHocTH JJH®D f1, 5, [5 cBenennem ux x CAH®.
[Ipeo6pa3oBaTh ¢ HOMOINBIO AUCTPUOYTHBHBIX 3aKOHOB [, B KH®, ympocTuTh HOIydYeHHOE
BoIpakenue.[ \ =6 Xy V xy V yz, [,=Xy V xz, ;=Y V Z.

3ananue 24. Haiitu asyms cnocobamu nonuHoMm ¢yukuuu. Haiitn CJH®, CKH®. f=(1001
0111).

3amanue 25. J[loompemenuth ¢ynkumu f(x,y,z), g(x.y,z), h(x)y,z) Tak, uroObr f
e M,ge L,he S. Eciu mnocrpoeHue Kakou-mub0 (QYHKIMH HEBO3MOXKHO, JOKa)XKHUTE 3TO.
BeIsicHUTE BOIIPOC O MPUHAIEKHOCTH OCTPOEHHBIX (GyHKIMiA K Kiaccam 1o, T .

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

3ananue 26. anbl rpadsl G u G, . Haitnure G, U Gz, GiN Gy, G © G, aHATUTHYECKH U
n300pa3uth pesyabtaT rpapuuecku. s rpada G, U G, HallUTEe MaTpUIly CMEKHOCTH, MaTPHULLY
WHITUICHTHOCTH, KOMITOHEHTBI CHJILHOW CBSI3HOCTH, MAapHIpyThl (HO HE IENH) JJIUHBI 7; TPOCTHIE
LEMH, MPOCThIE LIUKIIbI, UCXOSIINE U3 BEPIIHHBI 1.



G G

1
2
3amanue 27. Haiinute cremeHM Bcex BepUIMH, paguyc u auamerp rpada G. Haiiaure

XpoMaTHyecKkoe 4Hcio rpada, MpoBels €ro packpacky IO METOJYy MHUHUMAalIbHOM pacKpacku.
SIBnsercs U U300pakeHHBIN rpad MiIaHapHbIM?

1

1
2
4 3 3

1 2 3 4
5 6 7 8
3amanne 28. CocTaBUB TaOJMMIBI WCTHHHOCTH, BBIICHUTE, PaBHOCHIIBHBI JIM CIICAYIOIIHNE
dopmynsl anre6psl BbickaszpiBaHuil: F(X,Y,Z) = it [ i Xeo((Y ¢ i Z) » -~ (X ¢

0l Y))],G(X’Y,Z):(( e X6 b Z) I8 (X A Z)) s -6 Y.
3amanne 29. Jlokaxwure, uyto popmyna (P—Q) ¢ (R—S) ¢ (P ¢ R) —-(Q ¢ S)
SIBIISICTCS] TABTOJIOTHEH anreOphl BEICKa3bIBAaHUIA.
3aganue 30. OnpenenuTs 3HaYeHUE UCTUHHOCTHU BBICKA3bIBaHUS

EIaVbEIx(x2+ax+b=0), rneda,b,x € R.

3amanne 31. HaliTh MHOXECTBO HCTHHHOCTH IIPEIUKATA Plxj=ine3¢+2 ine ' linex:line
omnpenenéHHoro Ha R.
Bamanne 32. HaiiTu MHOXecTBO HCTHHHOCTH mpemukata P(x,y)=(x[>2) - (|x|<3),
onpeseNéHHOro Ha R .
3ananue 33. [l npeaukaToB, 3aJaHHBIX Ha R, BBISICHUTH, SBISETCS JIM NEPBBIA IMpPEeIUKaT
ABJIETCS CIIEICTBUEM BTOPOr0, & BTOPOM - CIIEICTBUEM IIEPBOTO.
cosx =7,3 {x} N {2} +4=-2.
3ananue 34. IIpuBecTn nmprMep MHOXKECTBA, HA KOTOPOM MPEIUKATHl X-TIPOCTOE UMC/IO U
X-HeYETHOe YUCJI0 PaBHOCUIIBHBEI.
3ananue 35. BoIsICHUTS, SIBIISI€TCS JIM BBITIOJHUMOM (hopMmyTia
3xV yR(x,y)3P(x,y)
3amanne 36. BeIsICHUTSD, SABISETCS JU O0IIE3HAYNMOM (hopmyJia
3x(P(x)*Q(x)) ~ (VxP(x)23xQ(x))
3amanue  37. IlpuBectn  3amaHHyro  ¢opMmyiny K mpuBenéHHOM  (dopme.
VxP(x) - Q(y) N VzR(z).
3ananue 38. [IpuBectu 3aanHyto GopMyiy K mpeaBapeHHONH HOpMaJIbHOH Gopme.
VxP(x)- Q(y)- VzR(z).

Bapuanr 2

3amanne 1. CnipaBennuBo v B o0mieM ciaydae yreepxkaenue: eciim AeB u BeC u CcD 1o
AeD? Moxer nu npu HekoTopsix A, B, C, D Bemonnstees Habop ycnosuit: AeB, BeC, CcD,
AeD?

3anmanue 2. [lns yHUBepcaiabHOro MHOkecTtBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOKecTBa
A={-1; 1; 2; 3} u MHOXecTBa B, ABJIAIOMIErOCS MHOKECTBOM KOpHEH ypaBHeHus X *+7x°+13x%-3x-
18=0,



a) HaliTh MHOKkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHHUTD, KaKas M3 ISATH BO3MOXXHOCTEH BBITTOIHEHA 111 MHOKeCTB A U C: AcC, nimn
CcA, wmn A=C, umu ANC=J, nnu A u C Haxogarcs B 00IIEM MTOT0KEHUH,

B) HAalTH MHOXXECTBO BCEX IMOJMHOXKECTB MHOXKeCTBa B.

3amanne 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPJMHATHI KOTOPBIX
YJIOBJIETBOPSIIOT YCIOBUAM Y <4/x, x’+y°<25 u |x|<1,VyV<1 coorBercTBenno. U306pasute B
cucreme koopauHart X0y mHoxectBo D, momyueHHoe u3 MHoxectB A, B u C mo ¢opmyie
(ANBJ..".

3ananue 4. CymecTBYyIOT J1 MHOXKecTBa A, B, X Takue, 4TO BBINONHAETCS HAOOp yCIOBUI
X\ B=A\B=¢, (X N B)\ A#J? CymectBytoT 111 MHOXKecTBa N, P, E Takue, 4T0 BBIIOJIHSIETCS
Habop ycnosuii E \ P=N\ E= J, N\ P= &J?

BU—X , B= Au

3amanne 5. BIACHUTD B3aMMHOE pacnojiokeHrue MHOXecTB D= (A\X)u

B uX, F=( B N X JUBNA), ecim A, B, X — nOpousBOJbHBIE TOJMHOXKECTBA
YHUBEpCalIbHOro MHOkecTBa U.

3ananue 6. YIpOCTUTh BbIPAKEHUE (Z NB )U( AUC ) N (K ale ) )

3amanue 7. IlpoBeputh crpaBeanuBocTh paBeHCTBa AxC=(Ax(CNB))u (AxC) npnsa
A={1,2}, B={2,3}, C={1,3}. BeiicHUTbH, BEpHO JIU JaHHOE PAaBEHCTBO JJIs MPOn3BOJIbHBIX A, B, C.

3ananue 8. Jlns nannoro rpaguka P={(2,2), (4,4), (1,2), (3,1), (3,4)} naiitu:

P, P-P, PP, ipo(P'-P) x 1p;(P-P).

3amganue 9. lano coorBerctBue ['=(X, Y, G). Boiascuuth, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCIOZY ONpENENEHHOCTb, CIOPBEKTUBHOCTh, (YHKIMOHAIBHOCTh, MHBEKTUBHOCTH) obOmamaer I
Haiitn o0Opa3 mHOXkecTBa A M mpooOpa3 MHOKecTBa B mpu maHHOM COOTBETCTBHH. [IOCTpOUTH
COOTBETCTBHE MEXAY OECKOHEUHBIMU MHOXECTBaMH, 00JIa/1ao1iee TeM e HabopoM CBOKMCTB, YTO
u . [TocTpouTh COOTBETCTBHE MEXy KOHEYHBIMH MHOXKECTBaMH, 00Jaiaromniee HabopoM CBOUCTB,
MIPOTHUBOIIOJIOKHEIM AaHHOMY. X={ a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (¢,2), (d,1)}, A={ a,b
+, B={1,3}.

3amanne 10. Jlano cootBercTBue I'=(X, Y, G). BeisicHuTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(Bcroly ONpEIeNeHHOCTh, CIOPBEKTUBHOCTh, (YHKIMOHAIBHOCTh, WHBEKTUBHOCTH) oOmamaer I.
[TocTpouTh COOTBETCTBHE MEXKIy KOHEUHBIMM MHOXECTBaMH, oOajaroiiee HabOpOM CBOMCTB,
IIPOTUBOINOJIOXKHBIM JTaHHOMY. X — MHOXXECTBO KPYIOB Ha IUIOCKOCTH, Y — MHOYKECTBO TOYEK Ha
mwiockoctH, ['={(kpyr, ero eHTp)}.

3amanue 11. IlpoBepurps nns npowusBoibHBIX oTHoweHuddt @ wum W copasemMBOCTH
yrBepkaeHus: «Eciam otHomeHns @ u W o00namaioT CBOMCTBOM aHTUPE(ICKCHBHOCTH, TO
otHomeHne T=®NY taxxe 001a1aeT CBOMCTBOM aHTUPE(HICKCUBHOCTH.

3aganue 12. CKOJBKMMH crocobamMu U3 KoJoAbl B 36 JHCTOB MOXHO BbIOpaTh
HEYTOPSIIOYEHHBIN Habop U3 5 KapT Tak, YTOObl B 3TOM Habope ObLIM B TOYHOCTH 1 «KpecToBas»
KapTa, 2 «J1aMb» U He ObUIO «4epBeii»?

3ananue 13. CKOJBKO CyHIECTBYET PA3IMYHBIX NEPECTAHOBOK OYKB CIIOBa «BOPOH», IPHU
KOTOPBIX OYKBBI «0» HE CTOSIT pSAAOM?

3amanne 14. Haittu HanOonbIImiA YjIeH pa3ioxkeHuss OnHOMa (\/§+ 10)17.

3 y ; cr:cl:c)'=3:3:2
agague 15. I3 nagHou MIpONOPUMU HAUTH X U Y. X X X .

Baganve 16. Haiitu koadduiment npu x° B pasnoxenun Bolpaxkenus P=(1+x°-x o
MOJIMHOMHANFHOW (hopMyIie, MOMyYeHHBIH MOCle PACKPBITUS CKOOOK W MPUBEACHHS MOAOOHBIX
YJICHOB.

3apanue 17. Ckonpko HatypaibHbIx yucen oT 1 1o 10000 He nenuTcs HU HA 2, HU HA 3, HU
Ha 4, HU Ha 57

3ananue 18. IlogcunTars KOJIMYECTBO pa3IMYHBIX NEPECTAHOBOK IUPp unciaa 6858757, mpu
KOTOPBIX HUKAKHE 2 OAMHAKOBBIE IIUGPHI HE CASAYIOT IPYT 3a IPYTOM.

10)17



3anmanue 19. [Toctpouts Tabnuiy 3HaueHuit Oynesoit pynkuun (X, y, z)= (x | y)— L Ay

Dz.

3ananue 20. 3anucarh Tabnuiy 3HadeHU QyHKIUH h(X.,y), sBisomencs cyneprno3unuei
¢bynkun f, ecnu £=(0110 1011), h(x,y)= f(x, f(y,x,y),X).

3ananue 21. Inga nanHoi QyHkumu f(X,y,zZ) BBISICHUTH Kakue €€ MEpPEeMEHHbIE SBISIOTCS
(UKTUBHBIMH, a Kakue CyllecTBeHHbIMU. Bripasuths f(X,y,z) dopmyinoii, conmepxkamieil TOIbKO
cylecTBeHHble iepeMenHbIe. f(X,y,z) =(0011 1100).

3amanue 22. IlpeoOpa3oBath naHHyio (opmyny f(X,y,Z) B SKBHBaJCHTHYIO €H, HO He

coJiepkalIyto (GUKTUBHBIX NIEpeMeHHBIX. f(X,y,z) = Xy1 \/y Z \/X\/X\/y Vi

3aganue 23. BoisicHUTh Bonpoc o paBHocwibHOCTH JTHD fi,[5[5 cBenennem ux x CJH®.
[Ipeo6pa3zoBaTh ¢ HOMOIIBIO AUCTPUOYTHBHHIX 3aKOHOB [, B KH®, ympocTuTh HOIydYeHHOE
Bepakenne.f ;=6 YZV xzV XyZ V YX, [,=XY VXY V yz f;=ZX VY V Xz,

3ananue 24. Haiitu neyms cioco6amu nonuHoMm ¢yakmmu. Haittu CJJH®, CKH®. {=(0110
1011).

3amanue 25. J[loompemenuth ¢ynkumu f(Xx,y,z), g(x,y,z), h(x)y,z) Tak, 4rober f
e M,ge L,he S. Eciu mnocrpoeHue Kakoi-mub0 (QYHKIMH HEBO3MOXKHO, TOKaXKHUTE 3TO.
BeIsicHUTE BOIIPOC O MIPUHAIIEKHOCTH OCTPOEHHBIX (GyHKIMi K Kiaccam 1, T .

f=(---0 1---), g=(0--- 110-), h=(11-- 10--).

3amanne 26. anw rpader G, u G, . Haiimute G, U G, GiN Gz, G; © G, aHaTUTHYECKU U
n300pa3uth pesynbtaT rpadguuecku. s rpada G, U G, HalaUTe MaTPUIy CMEKHOCTH, MATPHUILY
MHIUICHTHOCTH, KOMIIOHEHTBl CUJILHOW CBSI3HOCTH, MAapUIPyThl (HO HE LENH) JJIUHBI 7; MPOCTHIE
[ENH, MPOCTHIE IUKIIbI, UCXOSIINE U3 BEPIIUHBI 1.

Gy G,
1 2 1

' O
L
4 3 3 2
3ananue 27. Haiigute cremeHu Bcex BeplIvH, paauyc u auamerp rpada G. Haiiaure
XpOMAaTHUYECKOE YHUCIO Tpada, MPOBEAsS €ro packpacky MO METOAY MHUHHMAJIbHOH pPacKpackH.

SABnsiercst 11 n300paeHHBIN rpad TIaHapHBIM?

1 2 3 4
5 6 7 8

3ananue 28. CocTaBUB TaOJHUIBI MUCTUHHOCTH, BBISICHUTE, PABHOCWIBHBI JIM CIEAYIOIIUE
dbopmyner anredpsl BoickasbiBanuii: F(X,Y,Z) = (X—>=Y)VZ) A (—~(XAY)e—Z), G(X,Y,Z) =
(XAYAZ)V(X—>—Y)A-Z).

3amanue 29. Jlokaxure, uto dopmyna ((P—-R)A(Q—S)A(TRv—S))—(—Pv—Q) sBisercs
TaBTOJIOTUEN anreOpbl BbICKA3bIBAHUM.

3ananue 30. OnpenenuTs 3Ha4€HUE UCTUHHOCTH BbICKA3bIBAHUS

vx(([x>1] v (x<2]) o [x=x]), rne x € R.

3amanve 31. HaiiTh MHOXECTBO HWCTHHHOCTH NpEIUKaTa P (X): \line 5x#3 \ling 2" lne x line,
onpenenéHHoro Ha R.



Bamanme 32. Haiitu MHOXeCTBO HCTMHHOCTH npemukata P(x,y)=(|x[>1)- (|x|<5),
onpeieNIéHHOro Ha R .

3amanne 33. Jlns mpeaukaToB, 3aJaHHBIX Ha R, BBIACHUTD, SIBISICTCS JIM MEPBBIA MPEIUKAT
SIBIISICTCS CIISICTBUEM BTOPOTO, & BTOPOM - CIIEJICTBHEM TIEPBOTO.

sinx=-1,xrSup { size 82} }+3-0
3ananue 34. [IpuBectu nmpuMep MHOXKECTBA, HA KOTOPOM MpEAUKaThl X-COCTAaBHOE UMC/IO U
X-UETHOEe YUCJIO PABHOCHUJIbHBIL.
3ananue 35. BbIICHUTS, SIBIISI€TCS JIM BBIIOJIHUMOMN (opMyiia
VzR(z)~ 3xQ(x,y)
3amanne 36. BesicHUTSD, SABIsSETCS JU 00IIE3HAYNMOM (hopmyJia
V xyP(x,y)*3xV yP(x,y)
3agmanue  37. llpuBectn  3amaHHylo  ¢Gopmyny K mpuBea€HHOH  dopme.
3xy(P(x,y) « (Qlx,yl - Rlx,y])).
3ananue 38. [IpuBecTu 3a1aHHy10 HOpMYITy K IPEeIBAPEHHON HOPMAJIbHOH (opMe.
vV yQ(x,y) - 3xR(x,x).

Bapuanr 3

3ananue 1. CrpaBeanuBo ju B o6mieM ciydae yrepxkaenue: eciin AcB u BcC u CeD to
AeD? Moxer nu nipu HekoTopbix A, B, C, D Bemonusatecs Habop ycnosuii: AcB, BcC, CeD,
AeD?

3amanme 2. Jlns yHuBepcambHOro MHOXecTBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXeCTBa
A={-1; 1; 4,3} u wMHOXecTBa B, SBIAIONIETOCS MHOKXECTBOM KOpHEH ypaBHeHUs X'*-2x°-
12x%+18x+27=0,

a) Haiitn MHO3kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHHUTD, KaKas W3 ISATH BO3MOXKHOCTEH BBITTONTHEHA 1711 MHOKeCTB A U C: AcC, nim
CcA, umn A=C, unmu ANC=, unun A u C HaxoagTcs B 00IIEM TOJI0KEHUU,

B) HAalTH MHOXKECTBO BCEX IMOIMHOKECTB MHOKeCTBa B.

3aganue 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPIAMHATHI KOTOPBIX
YIAOBJIETBOPSAIOT  yCHOBUSIM (< ys\/;; 2<x<6,-3<y<1 u x’+ yzg 18x COOTBETCTBEHHO.
N300pasute B cucteme koopauHat x0y mHOxecTtBo D, mosmyuenHoe u3 mMHoxkectB A, B u C no
dopmyze (A U BJi.”

3ananue 4. CymecTByIoT g1 MHOXKecTBa A, B, X Takue, 4To BBINONHAETCS HAOOp yCIIOBUI
B\ A=A N X= U, D N X# J? CymectBytor o1 MHOXKecTBa N, P, E Takue, 4To BBIIOIHACTCS

Habop ycnoBuii N N E = EUN = P =, N = ?

3ananue 5. BoisicHUTh B3auMHOe pacnonioxenne MHoxkecTB D= (AAX)uU (BNA), E= AUX,
F=(A\AX)UBNX)U(X\A), ectm A, B, X — mnpou3BOJbHBIE TOJMHOXECTBA YHHUBEPCAIHLHOTO
MHOXkecTBa U.

3ananue 6. YIIpOCTUTH BBIPAKEHUE AU ( AUBUC ) U( B ﬂ( AUC ))

3amanwue 7. [IpoBeputh cripaBenmuBocTh paBeHCTBa AX(BAC)=(AX(CUB))\ (Ax(CNB)) nns
A={1,2}, B={2,3}, C={1,3}. BeiicHUTb, BEpHO JI JaHHOE PAaBEHCTBO JJIs MPOM3BOJIbHBIX A, B, C.

3ananue 8. Jlns mannoro rpaduka P={(1,2), (2,3), (3,1), (2,2), (3,2)} naiitu:

P!, P-P, P"-P, ip(P~"P) x mp;(P-P).

3amanne 9. Jlano coorBerctBue ['=(X, Y, G). BoiscHuTh, Kakumu u3 4 OCHOBHBIX CBOWCTB
(BCIOZYy ONPEIEICHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOnamaer I .
Haiitn o6pa3 MHOkecTBa A M mpoobOpa3 MHokecTBa B mpu manHOM coorBercTBHH. IlocTpouTh
COOTBETCTBHE MEXIAY OCCKOHEYHBIMU MHOXECTBaMH, 00JIa/Iaf01Iee TeM e Ha0OpOM CBOKMCTB, UTO
u I'. ITocTpouTh COOTBETCTBHE MEX/y KOHEUHBIMH MHOXECTBaMH, o0Jiaatoiiee HabopoM CBOICTB,



MPOTUBOMOJOKHBIM AaHHOMY. X={ a, b, ¢, d}, Y={1, 2, 3, 4, 5}, G={(a,3), (b,5), (c,4), (d,1)},
A={ac }, B={1,4}.

3amanme 10. Jlano cootBercTBre I'=(X, Y, G). BeisicHUTB, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZYy ONpENENEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBHOCTh, MHBEKTUBHOCTH) obOmamaer I
[TocTpouTh COOTBETCTBHE MEXIy KOHEYHBIMH MHOXKECTBaMH, 00OJajaroliee HaOOpOM CBOMCTB,
IPOTHBOMOIOXKHBIM AaHHOMY. X4 (0,0), Y=[-1; 1], , [={(X, y): X’<y}.

3ananue 11. Ilpoeputp nans mnpousBoibHBIX oTHoweHM @ wu W copaBemIMBOCTH
yrBepxkaeHus: «Eciu otHomenus @ u ¥ o0nagaroT CBOWCTBOM aHTHUPEQIIEKCUBHOCTH, TO
otHomeHne T=@\'¥ Taxke 06agaeT CBONCTBOM aHTUPEDICKCUBHOCTH.

3amanue 12. CKoJBKMMHM CHOCOOaMHM M3 KOJOAbl B 36 JINCTOB MOYKHO BBIOpaTh
HEYINOpsA0UeHHBIN HA0Op U3 5 KapT Tak, YTOObI B 3TOM HAOOpe ObLT B TOUHOCTH 1 «Ty3» U XOTs OBl
4 «KkpecTOoBbIE» KapThl?

3aganue 13. CKOJBKO  CYHIECTBYET  pa3M4YHBIX  IE€PECTAaHOBOK OyKB  ClIOBa
«MHTEPHUPOBAHWE», NPHU KOTOPHIX COTJACHBIE W TJIACHBbIE 4YEpPENYyIOTCs, TIJIACHbIE WIYyT B
as(haBUTHOM TOpsiIKe?

3amanue 14. Haittu HanOonbIIMii YieH pa3ioxeHus OnHoma (\/§+2)
3 " " Cr**:.CrCr=42:35:20
ananue 15. M3 nanHOM nponopuyuyu HAauT X U y. X X X .

Baganue 16. Haiitu kosdurment npu x* B pasnoxkenuu Boipaxkenus P=(4-x*+x%)' mo
MTOJIMHOMUAJILHON (hOpMYyJie, MOJTYyYEHHBIH TOCIe PACKPBITUS CKOOOK W MPHUBEIACHHUS IOJIO0O0HBIX
YJICHOB.

3aganue 17. Ckonbko HaTypaibHbIX unces oT 1 1o 10000 He nenutcsa HU Ha 3, HU Ha 4, HU
Ha 5, Hu Ha 87

3amanwne 18. [TogacunTaTh KOJWYECTBO PA3IMYHBIX NIEPECTAHOBOK Iu(p yucia 1249248, nmpu
KOTOPBIX HUKAKKE 2 OJMHAKOBBIC IIU(PHI HE CISAYIOT APYT 32 JPYTOM.
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3ananue 19. [octpouts Tabnuiy 3HaueHuit OyneBoit pynkun f(x, y, z)= (x — y ) ® z
V X.

3amanne 20. 3amucarh Tabnuiy 3HauyeHUW GyHKIUUA h(X,y), SBISIOMICHCS CyNnepro3uIiuei
¢byukun f, ecmu =(1001 0111), h(x,y)=f(x, f(X,x,y),y).

3amanne 21. s ganHOM dyHKumu f(X,y,z) BBISICHUTH Kakuhe €€ MEPEeMEHHBIC SBIISIOTCS
(UKTUBHBIMH, a Kakue CyIlecTBeHHbIMU. Bripasuts f(X,y,z) dopmymnoii, conmepxkamieil TOIBKO
CyIecTBeHHbIC nepemMenHsle. f(x,y,z) =(0101 1111).

3amanue 22. IlpeoOpa3zoBath nanHyio (opmyny f(X,y,Z) B SKBHBaJCHTHYIO €H, HO He

coJieprKallyto (pUKTUBHBIX epeMeHHbIX. f(X,y,z) = XYz ny VXV J Vi ny Z .

3aganve 23. BeisscauTs Bonpoc o paBHocunbHOcTH JH® [, 5, 5 cBenennem nx k CAHO®.
[IpeoOpa3oBaTh ¢ IOMOIIBIO JHCTPMOYTUBHBIX 3aKoHOB [, B KH®, ympocTuTh MOIydeHHOE
BeIpaenue.f ;=6 YZV xzV XYy, [,=Zy VXY VYXV Yz [, =XV XYZV XYZ.

3ananue 24. Haiitn n1symst cnoco6amu nonmmaoM (yHkiuu. Haiitu CAH®, CKH®. f=(1110
0111).

3amanue 25. J[oompemenuth ¢dynkumu f(X,y,z), g(x,y,z), h(x)y,z) Tak, droder f
€ M,ge L,he S. Ecimu mnocrtpoeHne Kakoi-1M00 (YHKIUHM HEBO3MOXKHO, JOKAXKHUTE ITO.
BrIsicHHTE BOIPOC O MPUHAIJIEKHOCTH TOCTPOEHHBIX QyHKIMI K Kitaccam Lo, T .

f=(--- 0 -10-), g=(---0 0-10), h=(-1-- 01-0).

3amanne 26. lanwl rpader Gy u G, . Haiiqute G, U G, GiN Gz, G; © G, aHaTUTHYECKH U
n300pa3uth pesynsraT rpaduuecku. s rpada G, U G, HallaUTe MaTpUIy CMEKHOCTH, MATPHUILY
WHITUICHTHOCTH, KOMITOHEHTBI CHJILHOW CBSI3HOCTH, MAapHIPyThl (HO HE IENH) JJIWHBI 7; TPOCTHIE
LEMNH, MPOCThIE IIUKIIbI, UCXOSIINE U3 BEPIIHHBI 1.



Gy G,

4 3 3 2

3amanmne 27. Haiinure cTemeHW BcexX BepiiuH, paauyc W nuamerp rpada G. Haiinure
XpoMaTHyecKoe 4Hucio rpacda, MpoBels €ero packpacky MO METOAYy MHUHHUMAIbHOW pacCKpacKu.
SABnsiercst 11 n300paeHHBIN rpad rIaHapHBIM?
1 2 3 4

5 6 7 8

3amanne 28. CocTaBUB TaOJIWIBI WCTUHHOCTH, BBISCHUTE, PAaBHOCWIBHBI JIM CJICAYIOIIHE
dopmyibl anredpsl BoickaspiBanuii: F(X, Y, Z) = ( & (X < (Y ¢ - Z)) & -~ X) 2> (
W (X6 i YY) e Z):,6XY,Z2)=X ¢ (Y < Z).
3amanue 29. llokaxwure, uto ¢popmyaa (P > Q) ¢ (R 2> S) ¢ (P ¢ R) 2> (Q
& S) siBAsIeTCS TAaBTOJIOTHEH areOpbl BHICKa3bIBAaHUH.
3aganue 30. OnpenenuTs 3HaYeHUE UCTUHHOCTHU BbICKA3bIBaHUS
vxiy(ix—yv<3),rme x,y €R.

Baganne 31. Haiity MHOXECTBO HWCTMHHOCTH MpeIUKaTa P(x= Wine - 1 i >3" UinexWine,
onpenenéHHoro Ha R.

Bamanme 32. Haiitu MHOXeCTBO HMCTMHHOCTH npemukata P(x,y)=(|x[>4) - (|x|<7),
onpeieNIéHHOro Ha R .

3amanne 33. Jlns mpeaukaToB, 3aJaHHBIX Ha R, BBIACHUTD, SIBISICTCS JIM MEPBBIA MPEIUKAT
SIBJISIETCSI CJIEICTBUEM BTOPOTO, @ BTOPOH - CIEACTBUEM MEPBOTO.

X=1/2 ,cos x>1

Baganue 34. I[lpuBecTH NpHMEP MHOXECTBA, HAa KOTOPOM IIPEOWKAThl X Oosblie 7 u
X-He4YéTHOe YMCJ/I0 PaBHOCUIILHEL.

3anmanue 35. BBISICHUTS, SIBIISIETCS JIM BBITIOJTHUMOM (hopMyTia

P(xJv3z(R(z)+Q(z)) .

3ananue 36. BoIsicHUTS, sBIIsETCS M 001Ie3HAYUMOH opMyIia
3x(P(x)»Q(x))>(IxP(x)>3IxQ(x))

3amanwne 37. [IpuBectu 3agaHHy0 HOpPMYITy K TPUBEAEHHOU GopMme.
3x(VyP(y)2Q(x))AV y3xV y(Q(x)2P(y)

3amanwne 38. [IpuBecTu 3agaHHy0 HOPMYITY K IPEIBApEHHON HOpMaJIbHOU (hopme.

3x(VyP(y)2Q(x))AV y3xV y(Q(x)2 P(y)

Bapuanr 4

3amanne 1. CnpaBennuBo v B obmmem ciaydae yreepxkaenue: ecim AeB u BcC u CeD 1o
AcD? Moxer nu nipu Hekotopeix A, B, C, D BemonnaTecs Habop ycnosuit: AeB, BcC, CeD,
AcD?



3anmanue 2. [lns yHUBepcaiabHOro MHOkecTtBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHO>ecTBa
A={-1; 1; 2; 3} n MHOXecTBa B, SBIAIOMIErOCS MHOXECTBOM KOpHEH ypaBHeHHs X'-17x*+36x-
20=0,

a) Halitn MHO:kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTD, KaKasi U3 ISITHU BO3MOXKHOCTEH BbINosiHeHa At MHOkecTB A u C: AcC, win
CcA, nmu A=C, mmn ANC=0, unu A u C Haxoa4Tcs B 00IIEM MOJ0KEHHH,

B) HATH MHO>KECTBO BCEX MTOJIMHOXKECTB MHOXKECTBa B.

3amanne 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPAMHATHI KOTOPBIX
YJIOBJIIETBOPSAIOT  YCIOBHUSIM x|£5, Vyv<l, \x|£1 ,VYV<5 m x°+y°<16 COOTBETCTBEHHO.
N3o6pasure B cucreme koopauHat xOy mHoxkecTBo D, momydyenHoe u3 mHoxectB A, B u C mo
dopmyne (A U B| U C.”

3ananue 4. CymecTBYIOT J1 MHOXKecTBa A, B, X Takue, 4TO BBINONHAETCS HAOOp yCIOBUI
B\ X=X\ A= O, B# J? CymectByrot 1u MHOXXecTBa N, P, E Takue, 4To BbINONHSAETCS HAOOp

m =P\E=(, N N E # 7

ycnoBuil E=

3ananue 5. BbIsICHUTH B3aMHOE pacrojiokeHue MHoxecTB D= (BNX)u AUX , BE=(Bu

X NA) U (BNX), F= AUX, ecmu A, B, X — Ipou3BOJIbHBIE MTOJIMHOXKECTBA YHUBEPCAIBHOTO
MHOX)ecTBa U.

3ananue 6. YIIpOCTUTH BBIPAKEHUE (AﬂB)U(AUB)U(AﬂB)U(AUB)

3amanue 7. [IpoBeputs cripaBeyuBocTh paBeHcTBa AXC=(AX(C\B))U (AxC) mnsa A={1,2},
B={2,3}, C={1,3}. BeisicHuTh, BEpHO JI1 JJaHHOE PaBEHCTBO JJIsl MPON3BOJIbHBIX A, B, C.

3ananue 8. Jlns mannoro rpaduka P={(3,3), (3,2), (2,2), (1,2), (3,1)} naiitu:

P!, P-P, P"'-P, ip»(P'-P) x mp;(P-P).

3amanne 9. Jlano coorBerctBue I'=(X, Y, G). BoiscHuTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZYy ONPEIEICHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOmamaer I .
Haiitn o0Opa3 mHOxecTBa A U mpooOpa3 MHOkecTBa B mpu maHHOM cooTBeTcTBHH. [IOCTpOUTH
COOTBETCTBHE MEXAY OECKOHEUHBIMU MHOXECTBaMH, 00JIa/1atoliee TeM *Ke HabOpoM CBOMCTB, UTO
u I'. ITocTpouTh COOTBETCTBHE MEXy KOHEUHBIMH MHOXECTBaMH, o0Jiaaroiiee HabopoM CBOICTB,
MIPOTUBOTMOJIOKHBIM TaHHOMY. X={ a, b, ¢, d, ¢ }, Y={1, 2, 3, 4}, G={(d,1), (b,2), (e,4), (a,3)}, A={
b,c }, B={1, 2}.

3amanue 10. lano coorBercTBue I'=(X, Y, G). BeisicHuTh, kakumMu u3 4 OCHOBHBIX CBOWCTB
(BCIOZy ONpENENeHHOCTh, CIOPBEKTUBHOCTH, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOmamaer I
[TocTpoHUTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXECTBaMH, oOOajaroniee HaOOPOM CBOWCTB,
MIPOTUBOTIOJIOKHBIM JaHHOMY. X —MHOXCeCcmeo Hamypa/bHbixuucel, Y=R, I'={(x, Inx)}.

3amanue 11. IlpoBeputrb st NpPOM3BOJBHBIX OTHOWEeHMH @ u Y chnpaBeanTuBOCTH
yrBepxkaeHus: «Ecam otHomeHns @ u W o00namaioT CBOHCTBOM aHTUPE(ICKCHBHOCTH, TO
otHomeHne T=MAY Takxe o6iagacT CBOMCTBOM aHTHPE(ICKCUBHOCTIY.

3aganue 12. CKOJBKMMM crocobaMu U3 KoOJoAbl B 36 JHCTOB MOXHO BbIOpaTh
HEYTOPSIIOYeHHBI HAabop U3 5 KapT Tak, YTOObl B 3TOM Habope ObUIO B TOYHOCTH 3 «Iambl», 2
«KPECTOBBIE» KapThl?

3amanne 13. CKOJIBKO CYIIECTBYET PAa3IMYHBIX MEPECTAHOBOK OYKB CIIOBA «B3OPBIKHYI,
MIPU KOTOPBIX MEXKY IBYMS ITACHBIMU HAXOMSITCS TPU COTJIACHBIE?

3ananue 14. Haiftu HauGonbummii uieH pasnoxenus 6unoma (v6+3)

y y Cl:ClCl,=3:4:3

3aganue 15. V3 naHHO# MpOMOPIMK HAWTH X Uy, X+1* 7 x+1*=x+l .

3amanue 16. Haiitm xo>dpumment npu x° B pasnoxkenun Beipaxkenus P=(x"-2+x°)* no
MOJIMHOMHANIBHOM (hopMyIie, TOMyYeHHBIH MOCIe PACKPBITUS CKOOOK W MPUBEICHHS MOAOOHBIX
YJICHOB.
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3ananue 17. Ckonbko HatypanbHbIX yncen oT 1 go 10000 He nenutca HU Ha 6, HU Ha 7, HU
Ha 3, Hu Ha 27

3aganue 18. [loacuMTaTh KOJMYECTBO PA3IMUYHBIX MEpPECTaHOBOK Iudp umcia 32331252,
IIPU KOTOPBIX HUKAKKUE 3 OJMHAKOBBIEC UG PHI HE CAEAYIOT APYT 33 JPYTOM.

Sananue 19. IloctpouTts Tabmuiy 3Hauennii Gynesoi ¢pynkumn f(x,y, 2=x vy ® I <
y.

3apanue 20. Hamucarp tabmauny ¢yHkuuu h(X,y), SBISIONYIOCS CynepHo3uiuei GpyHKImii
fim 5, eciu fi=(1110 0110), £,=(1100 0111), h(x,y)=fi(x, f2(y,X,y),y).

3amanue 21. Jlna nanHod ¢yHkumu f(X,y,z) BBIACHUTH Kakue ee MepeMEHHbIE SBISIIOTCS
(UKTUBHBIMH, a KaKue CYIIeCTBeHHbIMU. Bripazuts f(X,y,z) dopmynol, comepskaiieii TOIBKO
cylecTBeHHbIe iepeMenHbIe. f(x,y,z) =(1000 1000).

3ananue 22. IlpeoOpaszoBare manHyto ¢opmyiy f(X,y,Z) B 3KBUBAJEHTHYIO €H, HO HE

cojiep Kaltyto (PMKTUBHBIX NepeMeHHbIX. f(X,y,z) = Xy Z\/X\/y ny Z\/X\/y Vi

3ananue 23. Beisicauts Bonpoc o pasHocunbHoctd JH®D [, [, [5 cBenennem ux x CAHD.
[IpeoOpa3oBaTh C IOMONIBIO JMCTPHUOYTHBHBIX 3aKOHOB [, B KH®, ympocTuTh momydeHHOE
Beipaxenne.f ;=6 XYZV xzV Xyz, [,=XY VXYZV Z =YXV yz.

3ananue 24. Haiitu asymst cnocodamu nonmuaoMm ¢ynkuuu. Haittu CIH®, CKH®. f=(0111
1001).

3amanue 25. J[oompenenuts ¢ynkumn f(x,y,z), g(x.y,z), h(x,y,z) Tak, uroObr f
€ M,ge L,he S. Ecimu mnocrpoeHne Kakoi-1M00 (YHKIUU HEBO3MOXKHO, JOKAXKHUTE 3TO.
BbIsiCHUTE BOIIPOC O MPHHAIIIEKHOCTH MOCTPOSHHBIX GyHKIMiA K Kiaccam 1o, T ;.

f=(-1-- --0-), g=(01-0 -1--), h=(101- 1---).

3ananue 26. Hansl rpadgsl G; u G, . Haitnute G, U Gz, GiN G,, G © G, aHaMUTHYECKH U
n300pa3uth pesynbrat rpaduyecku. s rpada G U G, HalauTe MaTPHUILy CMEKHOCTH, MATPHILY
MHIIMJCHTHOCTH, KOMIIOHEHThI CHJILHON CBS3HOCTH, MapUIpyThl (HO HE IeNH) JUIMHBI 7; MPOCThIE
IETTH, TIPOCTHIC ITUKIIBI, NCXO/ISIINE U3 BEPIITUHBI 1.

Gy G

@ O

3 2
3amanue 27. Haiinute cremeHM Bcex BepUIMH, paguyc u auamerp rpada G. Haiiaure
XpoMaTHyecKkoe 4Hucio rpada, MpoBels €ro packpacky IO METOJYy MHUHUMAalIbHOM pacKpacku.
SIBnsercs 1 U300pakeHHBIN rpad MiIaHapHbIM?

1 2 3 4
5 6 7 8

3amanne 28. CocTaBUB TaOJMMIBI WCTHHHOCTH, BBIICHUTE, PAaBHOCHIJIBHBI JIM CIICAYIOIIHE
dopmyusr anre6psr BeickaspiBanmii: F(X, Y, Z) = (XAY—2)) V(X V= 2))e ~ (-Y+e Z), G(X,
Y,Z)=~(X—-Z) VY.



3amanne 29. okaxwute, uro ¢opmyma ((P—R) » (Q—S) ~ (— R V- S))—'(ﬁPVﬁQ)
ABJIIETCS TABTOJIOTUEN anreOpbl BbICKa3bIBAaHUI.
3aganue 30. OnpenenuTs 3HaYeHUE UCTUHHOCTHU BbICKA3bIBaHUS

3xV y(cosx#cosy) .tae X,y €R.

3amanne 31. HaliTh MHOXECTBO HCTHMHHOCTH NpEIUKaTa P(x]= Wine 9 -5 Wline "4 Wine x line
onpenenéHHoro Ha R.

Bamanue 32. HaiiTu MHOXKeCTBO MCTHHHOCTH npeaukata P(x,y)=(x[>9)- (|x|<4),
OnpeneIéHHoro Ha R .

3amanne 33. [l mpeaukaToB, 3aaHHBIX Ha R, BBIACHWUTD, SBJISICTCS JIM MEPBBIA MPEIUKAT
SIBJISICTCS CJICJICTBUEM BTOPOTO, @ BTOPOH - CIIeACTBHEM iepBoro. X <5 , X} A {2} -7 x +12=0¢.

3amanne 34. IlpuBecTH mnpuMep MHOXKECTBAa, Ha KOTOPOM TpPEIUKAThl X MEHblle 2 u
X-46THOE YMCJIO PAaBHOCHUJILHEIL.

3ananue 35. BoIsICHUTS, SIBIISICTCS JIM BBITIOJTHUMOMN (hopMyTia

vxy(Qlx,y| - Plx, yl).

3ananue 36. BoIsiICHUTS, SIBJIIETCS JTM 001Ie3HAYUMOM opmyna V X é.

3amanue 37. [IpuBectu 3aganHy0 GOpMyITy K TpUBEAEHHOU PopMme.

IV yQ(x,y)»V yIxQ(x, y)
3amanwne 38. [IpuBecTu 3agaHHy0 HOPMYITY K IPEIBApEHHON HOpMaJIbHOU (hopme.

AxV yQ(x,y)»VyIxQ(x,y)

Bapmuanrt 5

3ananue 1. CripaBeyiMBO Jid B 001IeM cityyae yTBepxaenue: ecii ACBuBCcCu CeD 1o
AcD? Moxert nu nipu HexkoTopeix A, B, C, D Bemonuatbest Habop ycnosuit: ACB, BC C, CeD,
AcD?

3anmanue 2. [lns yHUBepcanbHOro MHOkecTBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHO>XecTBa
A={-2; 1;4; 3} n MHOXecTBa B, ABIAIOIIErOCS MHOKECTBOM KOPHEH ypaBHeHHA X *-11x%-18x-8=0,

a) HaliTh MHOKecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHHUTD, KaKas U3 ISATH BO3MOXXHOCTEH BBITTOIHEHA 111 MHOKeCTB A U C: AcC, nimn
CcA, wmn A=C, umu ANC=J, nnu A u C Haxomarcs B 00IIEM MTOT0KEHUH,

B) HAalTH MHOXXECTBO BCEX IMOJMHOKECTB MHOXKeCTBa B.

3amanne 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPJAMHATHI KOTOPBIX
YIOBJIETBOPSIIOT YCIOBUSAM y—ngl; y—x22—31/1 x>0~ COOTBETCTBEHHO. N3o0pazure B cucreme
koopmHaT X0y MHOXkecTBO D, momyuennoe u3 MuoxkecT A, B u C o dopmyine (A U B .

3ananue 4. CymecTBYIOT J1 MHOXKecTBa A, B, X Takue, 4TO BBINONHAETCS HAOOp yCIOBUI

A N B= AUX =, B\ X # &? CymectByroT 11 MHOXkecTBa N, P, E Takue, 4To BBITIOTHICTCS
Habop ycnosuit P\ N=E=N\ P=J, N# &?
3amanne 5. BersicHUTE B3anMHOE pacnojiokernne MHOxecTB D= (XNB)u (A\B), E= A U B

v, X , F= (AAB)U(XnA)uU BUX , ecmu A, B, X — mnpousBoiibHbIE NOJMHOXKECTBA
YHUBEpCaIbHOro MHOkecTBa U.

3aganue 6. YIIPOCTUTH BBIPAKEHHUE (A UB )ﬂ( BUC )ﬂ( ANnC )

3ananue 7. IlpoBeputh cnpaBeanuBocTh paBeHcTBa Ax(BUC)=(AxB)u (Ax(C\B)) mns
A={1,2}, B={2,3}, C={1,3}. BeiicHUTbH, BEpHO JIN JaHHOE PAaBEHCTBO JJIsl MPOU3BOJIbHEIX A, B, C.

3amanwme 8. Jlna nannoro rpaduxa P={(0,1), (1,1), (1,0), (0,2), (2,1)} nHaiitu:

P!, P-P, P"'-P, ip»(P'-P) x mp;(P-P).

3amanue 9. Jlano coorBerctBue ['=(X, Y, G). Boiascuuth, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCIOy ONpENEeNeHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOmamaer I
Haiitn o0pa3 mMHOXkecTBa A W TpooOpa3 MHOKeCTBa B mpu JaHHOM COOTBETCTBHH. [IOCTPOUTH



COOTBETCTBHE MEXAY OCCKOHEYHBIMU MHOXECTBaMH, 00JIa/1ao1iee TeM e HabOpOM CBOKMCTB, UTO
u I'. [TocTpouTh COOTBETCTBHE MEXTY KOHEUHBIMU MHOXECTBAMHU, 00J1a/1ato1iee HabopoM CBOMCTB,
MIPOTUBOMOIOXKHBIM TaHHOMY. X={ a, b, ¢, d, e }, Y={1, 2, 3}, G={(b,2), (¢c,1), (e,3), (a,3)}, A={ e,
c},B={3,1}.

3amanme 10. Jlano cootBercTBUe I'=(X, Y, G). BeIsicHUTB, KakuMu U3 4 OCHOBHBIX CBOWMCTB
(BCIOZYy ONPENENEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBHOCTh, MHBEKTUBHOCTH) obOmagaer I
[TocTpouTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXECTBaMH, oOajaroiiee HaOOpOM CBOWCTB,
IPOTUBOIOJIOKHBIM JTAHHOMY. X — MHOJCeCmeo delicmeumesbHbIX uucen, Y- MHOXKECTBO BCEX

HENpepbIBHBIX Ha OTpe3ke [a, b] GyHKIMH, Fz{( max ]f [x), flx ))}

xela,b

3ananue 11. IlpoBeputh nans mnpousBosbHBIX oTHoweHM @ wu W copaBenIMBOCTH
yrBepxkaeHus: «Ecnu otHomenus @ u W o0061amar0T CBOMCTBOM CUMMETPHUYHOCTH, TO OTHOIIICHHE
T=OAY Takxe 00nagaeT CBOWCTBOM CUMMETPHUYHOCTHY.

3amaane 12. CKOMBKMMH crocob0amMu W3 KOJOABI B 36 JIMCTOB MOXHO BBIOPAThH
HEYTOPSIOYCHHBIN HA0Op U3 5 KapT Tak, YTOOBI B 3TOM Ha0Ope OBLIO B TOUHOCTH 2 «KPECTOBBIX)
KapThl, 1 «OyOHOBas» KapTa, 1 «mama»?

3ananue 13. CKOJBKO CYIIECTBYET pa3iMUYHBIX NEPECTAHOBOK OYKB CIIOBa «IacTyX», IpHU
KOTOPBIX MEX/Y ABYMS TJTACHBIMU HaXOJATCS IBE COTJIacHbIE?

3ananue 14. Haiitu HanOonpuil 4ieH pa3noKeHus: OMHoMa (\/7+3)
yH. -~y Lyl g

3aganue 15. 3 qaHHOM MPONOPIMK HAWTH X U Y. CX+1 ) CX+1 ) CX+1 =4:5:4 .

Baganue 16. Haiitu kosdunment npu x* B pasnoxkenuu Boipaxkenus P=(x"+3-x)* mo
MMOJIMHOMUAJILHON (hOpMYyJie, TMOJTYyYEHHBIH TOCIe PACKPBITUA CKOOOK W MPHUBEIACHHUS IOIO0OHBIX
YJICHOB.

3aganue 17. Ckonbko HaTypalbHbIX unces oT 1 1o 10000 He nenuTcsa HU HA S5, HU Ha 8, HU
Ha 9, Hu Ha 47

3amanne 18. IlomcunTaTh KOJMYECTBO Pa3IMUHBIX MEepecTaHOBOK mudp uucia 46749679,
MIPH KOTOPBIX HUKAKHUE 2 OJMHAKOBBIC UG PHI HE CIEAYIOT APYT 32 JPYTOM.
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3ananue 19. [loctpouts Tabnuiy 3HaueHuil 6yneBoit pynkuuu f(X, y, z)= X v Y I @
y.

3apanue 20. Hamucate Tabmuny ¢yHkuuu h(x,y), SBISIONIYIOCS Cynepro3uiuei GpyHKIuii
fim f, ecmm £,=(0110 1011), fi=(1110 0110), h(x,y) = fi(y, £2(X,y,X),x).

3ananue 21. J{nsa nanHoW ¢yHkumu f(X,y,z) BBIACHUTH Kakue €€ NepeMEHHbIE SBISIIOTCS
(UKTUBHBIMHU, a Kakue CYIIECTBEHHBIMH. Bripa3uth f(X,y,z) ¢Gopmyioi, comepkarieid TOJIbKO
cylecTBeHHbIe iepeMenHbIe. f(x,y,z) =(1010 0000).

3amanmne 22. IlpeoOpaszoBath nanHyro (opmyny f(X,y,Z) B SKBHBAJEHTHYIO €H, HO He
CoZIepKalIy 0 (PMKTUBHBIX IEPEMEHHBIX.

fixyzy= JEVXYIVXYIVRYVXVYVI

3ananue 23. Beisicauts Bonpoc o pasHocunbHoctd JH®D [, f,, [3 cBenennem ux x CAHD.
[Ipeo6pa3zoBaTh ¢ MOMOIIBIO AUCTPUOYTHBHEIX 3aKOHOB [, B KH®, ympocTuTh mHOIydeHHOE
BoIpaxkenue.f \=YZV Xy V YZVZIX [,=XYy V yzV xz, [,=XyV yZ V xz,

3ananue 24. Haiitu neyms cioco6amu nonuHoMm ¢yukimu. Haittu CJJH®, CKH®. {=(1100
0111).

3amanue 25 J[loompenmenuth Qynkuuu f(x)y,z), g(xy,z), h(x,y,z) Tak, uToObl f
€ M,ge L,he S. Eciu mnocrpoeHne Kakoi-1100 (YHKIUU HEBO3MOXHO, JOKAXKHUTE 3TO.
BrlIsicHHTE BOIPOC O TPHHAIJIEKHOCTH MOCTPOEHHBIX (yHKIMH K Kinaccam L, T ;.

f=(---0 -01-), g=(01-10 ---1), h=(--10 --01).

3anmanue 26. anbl rpadst G u G, . Haitnure G, U G;, GiN Gy, G © G, aHATUTHYECKH U
n300pa3uth pesynbTar rpadudecku. s rpada G U G, HaliauTe MaTPUILy CMEKHOCTH, MaTPHILY



HMHIUACHTHOCTH, KOMIIOHCHTBI CHJIbHOM CBA3HOCTH, MapIIPYyThI (HO HC uerm) JJIMHBI 7; IMPOCTHIC
LEIu, IPOCTBIC NUKIIBI, UCXOAAIIUC U3 BEPIIHNHBI 1.

G G
1 2 1

w8

3amanue 27. Haiinmute cremeHM Bcex BepUIMH, paguyc W auamerp rpada G. Haiiaure
XpOMAaTH4ecKoe 4YHUCiIo rpada, MpoBeIs €ro packpacky IO METOJy MHUHUMAIbHOW pacKpacKu.
SBnsercs 1 U300pakeHHBIN rpad MiIaHapHbIM?
1 2 3 4

5 6 7 8

3amanne 28. CocTaBUB TaOJIUIBI WCTUHHOCTH, BBISICHUTE, PAaBHOCWIBHBI JIM CJIEAYIOIIHNE
dbopmyibl anreopsl BeickasbiBanuii: F(X, Y, Z) =~ [(("Y Y "Z)X)MXMY— —Z))], GX, Y, Z)
=XAYAZ)Y X V(XA=Y)Y (XAYA=Z).

3ananue 20. Hoxaxwure, 4TO dbopmyna (P—Q)—{(R— —Q)—[((S—
—P)—>R)—((—T Y P)—(T—S))]} sBaseTcs TaBTOJIOTHEH alnreOphl BHICKa3bIBAHH.

3apanue 30. OnpenenuTs 3Ha4€HUE UCTUHHOCTH BbICKA3bIBAHUS

Vxy(cosx#cosy) | rpex,y €R.

3amanve 31. HaiiTh MHOXECTBO HWCTHHHOCTH MpEIUKara P (X,): \tne 2x - 7\line <5 Wine x \line,
onpenenéHHoro Ha R.

Bamanme 32. Haiitm MHOXeCTBO WCTMHHOCTM mpemukata P(x,y)=(x[>10)- (|x|<2),
onpeneéHHOro Ha R .

3azanue 33. [l NIpeauKaroB, 3aJaHHBIX HA R, BBIACHHUTH, SBJIAETCS JIM MEPBBIA MIPEIUKAT
SABIISIETCA CJIEACTBAEM BTOPOTO, & BTOPOH - CIIEACTBUEM MIEPBOTO.

x19up { size {2} } - x+6=0, line - 2 line =1

Bamanue 34. IlpuBecTd mpUMeEp MHOXKECTBAa, HA KOTOPOM IpeaMKarsl X Oosbie 10 u
X-He4YéTHOe UMCJ/I0 PaBHOCUIILHEL.

3amanue 35. BbISICHUTS, SIBIISETCS JIM BBITOJHUMO# hopmyna Ax V yé.

3ananue 36. BriacHUTS, sABiIsIeTCS U 00IIe3HaYUMOM popmyra

IXP(x) & VXP(x).

3amanwne 37. [IpuBectu 3aganHy0 GOpMyITy K TpUBEAEHHOU PopMme.

P(y)-VxQ(x,y) - P(y).
3amanue 38. [IpuBectu 3amanHy0 GopmyIty K MpeaBapeHHONH HOPMaJILHOH (opme.

P(y)-VxQ(x,y) - P(y).

KpaTKOC OIMHUCAHUE U PErTTAMEHT BBINMOJTHCHUSA



I/IHI[I/IBI/I,Z[yaJ'IBHOC JAOMAIIHEC 3aJaHNUC CAACTC MPCIIOAAaBaTCIIFO B KOHIIC CEMCCTpPaA.

Kpurepun onenku:
- OIICHKA «3aYTEHO» BBICTABIISCTCS CTYACHTY, €CIIU MPABUIBLHO BBITIOJHEHO HE
MeHee 70% 3agaHus;
- OIICHKA «HE 3aYTCHO» BBICTABJISACTCS CTYICHTY, €CJIH NMPaBUIIHBHO BHITIOJTHEHO
MeHee 70% 3amaHus.

7.2.2. KourtpoabHaa padora Nel mno Tteme «MHoxkecTtBa. Co0TBETCTBHUA.
KomoOuHnaropuka»

(nau. 4 20 cpeocmea)

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

Bapmnanr 1

3amanne 1. [ns yauBepcanpHoro mHoxkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1,1,2,3} u qna B={-4, 1, 4, 5}

a) Halitn MHO:kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHUTH, KaKasi U3 MATH BO3MOKHOCTEH BBINOIHEHA Al MHOkecTB A u C: Ac C, win
Cc A, umn A=C, uiu ANC=J, unu A u C HaXOATCs B OOILEM IOJIOKEHUH,

B) HATH MHO>KECTBO BCEX MTOJIMHOKECTB MHOXKECTBa B.

3amanne 2. Jlano coorBerctBue I'=(X, Y, G). BoiscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCIOZYy ONPEIEICHHOCTh, CIOPBEKTUBHOCTH, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOnmamaer I .
Haiiti 06pa3 MmHOkecTBa A u ipooOpa3 MHOXKECTBa B mipu JaHHOM 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 IJIOCKOCTH}, Y={MHOXecTBO Touek miockoctu} G-(kpyr,
€ro LEHTP).

3amanne 3. M3 20 CTyaeHTOB HAJO HA3HAYUTH 5 NMEXKYpHBIX. CKOJBKAMH CIIOCOOAMHU 3TO
MOXHO CJIeNaTh?

3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJYYUTh MEPECTAHOBKOW OYKB CliOBa
«BOPOH», TaK YTOOBI 1BE€ OYKBBI «0» HE CTOSUIU PSJIOM?

3ananue 5. U3 7 pycckux u 4 HeMIIEB HY>KHO COCTaBUTh KOMHUCCHIO B 6 nuil. CKOJTbKUMU
croco0aMu MOKHO 3TO C/I€NIaTh, €CJIM B COCTaB KOMUCCHUU JOKHO BOUTH HE MEHee 2 HeMIIeB?

3aganue 6. B rpynmne 35 ywanuxcsa. M3 Hux 20 nmocemaroT MareMaTU4ecKui Kpyxok, 11 —
¢usnyeckuit; 10 ydammxcs HE TOCEHMIAIOT HU OJHOTO M3 3TUX KPYXKKOB. CKOJBKO yYAIIUXCS
nocemaroT o0a Kpyxkka? CKOJIbKO yYalluXCsl MOCEMIA0T TOJIBKO MaTEMaTHUECKUN KPY>KOK?

Bapuant 2

3amanue 1. [ns yauBepcanbHoro mHoxkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHO)ecTBa
A={-3,3,4,5} u nna B={-1, 4, 5}

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

0) BBISICHUTH, KaKasi U3 MSATH BO3MOXKHOCTEH BhINMOJIHEHA /71t MHOKecTB A u C: Ac C, unm
Cc A, umn A=C, uiu ANC=J, unu A u C HaXOJATCS B 00ILEM IMOJI0KECHUH,

B) HAliTH MHO>KECTBO BCEX MOJMHOKECTB MHOKeCTBa B.

3amanne 2. Jlano coorBerctBue ['=(X, Y, G). Boiscauth, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCIOZY ONpEIEIeHHOCTh, CIOPBEKTUBHOCTH, (DYHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOmamaer I.
Haiiti 06pa3 MHOkecTBa A U ipooOpa3 MHOXKeCTBa B nipu JaHHOM COOTBETCTBHH.

a) X={a, b, c, d}, Y={I, 2, 3, 4}, G={(a,4), (b,3), (c,2), (d,1)}, A={a,b }, B={1,3}.

b) X={MmuorowieHsl 2 CTENEHH OT OJIHOH TIEPEMEHHOW C JCHCTBUTEIHLHBIMHU
kodpduuuentamu }, Y=R, G-(MHOrousieH, ero KOpeHs).

3amanwne 3. U3zyuatorcs 10 yueOHBIX peaMeTOB. B MoHEASIBHUK HAI0 TIOCTaBUTH 6 YPOKOB,
npuyeM Bce pasHble. CKOIBKUME CTIOCO0AMU MOYKHO COCTaBHUThH PACcMHCAaHNE HA TIOHEACTbHUK?



3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJYYUTHh IMEPECTAHOBKOW OYKB CIIOBa
«aTtaMmany, Tak 4TOOBI COTJIACHBIC IIITH B aI()aBUTHOM TOPSJIKE, HO OYKBHI «a» HE CTOSUIU PSAIOM?

3ananue 5. CKOTBKUMHU CIIOCOOAMH TISITH JIEBYIIEK M TPOE FOHOIICH MOTYT pa30OUThCS Ha JIBE
KOMaH/IbI 10 YETHIPE YeJIOBEKa B KOMAaHJE, €CIM B KaXIOW KOMAaHJE JOJIKHO OBITh XOTSI OBbI IO
OJIHOMY IOHOIIIE?

3aganue 6. OnpenenuTh YUCI0 BCEX IUIOXHUX JHEW, ecnu 12 mHeu mien J0xkAb, 8 THel Ty
BeTep, 4 MHS ObUIO XOJIOAHO, MPUYeM 5 THEH ObUIM M TOKIMBBI, M BETPEHBI, 3 JAHS TOXKUIUBBI U
XOJIOAHBI, 2 THS BETPEHBI U XOJOHBI, | IeHb OBLI JOXKTMBBIA, BETPEHBIN U XOJIOIHBIHI, a XOPOIITHX
JTHEH He OBLIO0 332 MaHHBIA IEPUOI.

Bapuanr 3

3amanme 1. [lns ynuBepcambHoro MHOkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXeCTBa
A={1,2,3,4} u ana B={-3,-2,4, 5}

a) Halitn MHO:kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHUTH, KaKasi U3 MATH BO3MOKHOCTEH BhINOIHEHA A MHOkecTB A u C: Ac C, win
Cc A, umn A=C, uiu ANC=J, unu A u C HaXOATCs B OOILEM ITOJIOKEHUH,

B) HATH MHO>KECTBO BCEX MTOJIMHOKECTB MHOXKECTBa B.

3amanme 2. Jlano coorBerctBue I'=(X, Y, G). BoiscHuTh, KakumMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZY ONPEIEICHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOmamaer I .
Haiitu 00pa3 MHOecTBa A 1 mpooOpa3 MHOXECTBA B mpy JaHHOM COOTBETCTBHH.

a) X={a, b, c,d}, Y={1, 2, 3, 4}, G={(a,2), (b,3), (c,1), (d,2), (a,1)}, A={b,c}, B={2,3}.

b) X=(0, +o0), Y=[-1,1], G- (x,y): x’<y.

3ananue 3. CKOJIBKO HEYJAYHBIX MOMBITOK MOKET OBITh CIEIaHO YEIOBEKOM, HE 3HAIOLIUM
CEKPETHOTO KOJa, COCTABJIEHHOTO U3 5 1tu(p, M MOJOUPAOIIETO €ro Hayaady?

3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJYYUTHh IMEPECTAHOBKOW OYKB CIIOBa
CMHTEPHUPOBAHHUE», TAK YTOOBI COTIIACHBIC W TJIACHBIE YePEIOBAIHCH, TJIACHBIC UK B aJipaBUTHOM
nopsiike?

3amanue 5. B ypHe Haxomsarcs 5 Oenbix, 7 KpacHbIX, 6 romyObix mapoB. CKOIbKO
CYIIIECTBYET CIIOCOOOB M3BJICYB 9 MIapOB TaK, YTOOBI CPEeId HUX OKa3aloch 2 OelnbIX, 3 KpacHBIX U 4
roiyOsIx mapa?

3amanue 6. [Ipu onpoce 13 yenoBek, KaxkJblil U3 KOTOPBIX 3HAET MO KpalHeW Mepe OJUH
WHOCTPAHHBINA S3BIK, BBIICHWIOCH, 4TO 10 4YelOBEK 3HAIOT AHTJIMMUCKHUM A3bIK, 7 — HEMEIKHH, 6 —
HWCHAHCKHH, 5 — aHIMIUUCKMH M HEMEUKHM, 4 — aHIIMWCKMI M HCHAaHCKHM, 3 — HEMCUKUH U
rcmaHckuil. CKOJIBKO YEJIOBEK 3HAET BCE TPH S3bIKA?

Bapmuanr 4

3ananue 1. [{ns ynuBepcanpsHoro mMHoxkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-2,-1,1,2} u nna B={-3,-2, 2, 3}

a) HaliTu MHOKkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTB, KaKasl U3 ISATH BO3MOXKHOCTEH BBIMOIHEHA Jij1s1 MHOXKecTB A 1 C: Ac C, wimn
Cc A, mm A=C, umu ANC=C, unu A u C HaxoasaTcs B 00IIEM ITOI0KEHNH,

B) HAalTH MHOXXECTBO BCEX IMOJIMHOKECTB MHOXKeCTBa B.

3amanue 2. Jlano coorBerctBue ['=(X, Y, G). Boigscuuth, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCrOJly OMpENEIeHHOCTh, CIOPBEKTHUBHOCTh, (YHKIIMOHAIBHOCTh, MHBEKTUBHOCTH) oOmamaer I
Hatiti 00pa3 MHOkecTBa A 1 IpooOpa3 MHOXKECTBA B Tipu JaHHOM COOTBETCTBHH.

a) X={a,b,c,d, e}, Y={I1,2, 3,4}, G={(d,1), (b,2), (e,4), (a,3) }, A={b,c }, B={1,2 }.

b) X=N={1, 2, ...}, Y=R, G- (x, Inx).

3amanne 3. B mpaBnenue m30paHo m denmoBek. M3 HMX Hamo BbIOpaTh TpejacemaTens,
cekperaps U kazHadesl. CKOJIbKMMHM CIIOCOOaMH 3TO MOXKHO CAEaTh?

3amanne 4. CKOJIBKO pa3IMYHBIX CJIOB MOXKHO ITOJIYYUTh TIEPECTAHOBKOW OYKB ClOBa
«B3OPBIKHYID», TaK YTOOBI MEXKY ABYMS TJIACHBIMU HaXOJMIIUCH 3 COTJIaCHBIE?



3anmanue 5. U3 rpymmsl, cocTosme u3 9 My X4uH U 5 >KEHIIMH, HAaJ0 BHIOpaTh 6 YeIoBEK
TaK, 4TOOBI CpeIM HUX OBLJIO HE MEHEE NIBYX JKCHIIUH. CKOJIBKUMHU CITOCOOaMH 3TO MOKHO C/eNaTh?

3amanue 6. Ha skckypcuro moexano 92 dyemoBeka. bytepOpoasl ¢ kombacoit B3smu 47
YEJIOBEK, C CHIPOM — 38 4eNoBEK; C BETYMHOW — 42 YeIOBEKa; U C ChIPOM, W ¢ Kojbacou — 28
YeNOBEK; M ¢ KoJ0acoil, M ¢ BeTYMHON — 31 4enmoBeK; U C CBIPOM, M C BETYMHON — 26 denoBek. Bee
Tpu BuUga OyTepOponoB B3siM 25 uenoBek. Heckonbko denoBek BMecTo OyTepOpONOB B3SIU
mupoxkKu. CKOIBKO YEIOBEK B3SUTH ¢ COOOM MUPOKKU?

Bapuanr S

3amanme 1. [ns yauBepcanpHoro mHoxkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-2,1,3,5} u gna B={-3, -2, -1, 1}

a) Halitn MHO:kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBIICHUTH, KaKasi U3 MATH BO3MOKHOCTEH BhINOIHEHA A MHOkecTB A u C: Ac C, win
Cc A, umn A=C, unmu ANC=J, unu A u C HaXOJATCs B OOILEM ITOJIOKEHUH,

B) HATH MHO>KECTBO BCEX MTOJIMHOKECTB MHOXKECTBa B.

3amanne 2. Jlano coorBerctBue I'=(X, Y, G). BoiscHuTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZYy ONPEIEICHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOmamaer I .
Haiiti 06pa3 MmHOkecTBa A u mpooOpa3 MHOXKECTBa B npu JaHHOM COOTBETCTBHH.

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

b) X=R,Y={HenpepwiBusic Ha [a, b] bynkuuu}, G- (max f(x), f(x)),

x€[a, b].

3ananue 3. CKOJIbKUMU CIOCO0aMU MOKHO pa3MECTUTh Ha MoJKe 4 pa3Hble KHUTH?

3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJTYYUTHh IMEPECTAHOBKOW OYKB CIIOBa
«MMacTyX», TaK 4TOOBI MEXIY JBYMS TJIACHBIMU HAXOJIUIIUCH 2 COTJIacHbBIE?

3ampanue 5. U3 7 pycckux ¥ 4 HEMIIEB HY>KHO COCTaBUTh KOMHCCHIO B COCTaBe O YEJIOBEK.
CKOJIBKUMU CTIOCOOaMHU MOKHO 3TO CJIeJiaTh, €CJIM B COCTaB KOMHUCCHH JIOJDKHO BOMTH HE MeHee 2
HEMILIEB?

3aganue 6. B rpynmne 35 yyamuxcsa. M3 Hux 20 nmocemarT MaTteMaTHYeCKui Kpyxok, 11 —
¢busnyeckuit; 10 ydammxcs HE TOCEHIAIOT HU OJHOTO M3 JTUX KPYXKKOB. CKOJBKO yYamIuxcs
noceniaet 0oa Kpyxkka? CKOJBKO yJamuxcs MOCEMIAET TOIbKO MAaTEMATHICCKUN KPYKOK?

KpaTKOC OIMMCAHUE U PErTAMEHT BBINMOJTHCHUSA
KOHTpOHBHaSI paGOTa CHACTCA MPLIoAaBaTC/It0O B KOHIIC CCMECTPA.

Kpurepun onenku:

- OIICHKA «OTJINYHO» BBICTABJISIETCS CTYACHTY, €CIM MPAaBUILHO BBINIOJHEHO He MeHee 90%
paboTsI;

- OIIEHKA «XOPOIIIO» BBICTABIISETCS CTYJICHTY, €CJIA MPABUIILHO BBITIONHEHO 70-89% paboThI;
- OLIEHKA «YJOBIIETBOPUTEIHHO» BBICTABISETCS CTYJICHTY, €CJIU MPABUIBLHO BBIMOJHEHO 50-
69% paloThI;

- OLIEHKA «HEYAOBIIETBOPUTEIHHO» BBICTABJISETCS CTYACHTY, €CJIM MPABUIILHO BBITIOJHEHO
Menee 50% paboTsl.

7.2.3. KonrpoJubHas padora Ne2 no teme «byJjaeBbl GQyHKIIHN

(nau.

71 20 cpeocmea)

Tunosoii(bie) npuMep(bl) 3agaHusA (1)

Bapmnanr 1

XJIVEVYVIVXJVXT |

3amanne 1. IIpeoOpazoBarb  gaHHyr  GoOpMyITy
SKBHBAJICHTHYIO €M, HO HE COJIEPIKAIIYI0 (DUKTHBHBIX MIEPEMEHHBIX.



3ananue 2. Jloonpeaenuts ¢pyHkiun f(x,y,z)=( -10- 1---), g(x,y,z)=( -10- -0-0 ), h(x,y,z)=( -
0-- 11-1 ) tak, uto6sl f€ M,g € L,h € S. Eciau noctpoeHrne Kakou-11u00 GYHKIIMH HEBO3MOXKHO,
JIOK@XHUTE 3T0. BBISICHUTE BOIPOC O MPUHAIJIEKHOCTH OCTPOEHHBIX GyHKIMHI K Kinaccam T, T.

3aganve 3.OKBUBAJIEHTHBIMH IpeoOpazoBaHMsMU mnpuBectH Qopmyny k JTHO.

(3 | 21) | (22 ~ 1)

3aganue 4. DOKBUBAJIEGHTHBIMHM IpeoOpazoBaHusiMH mpuBectd ¢opmyay k KHO.

(((zq | 22) | x4) ~ x3)
3ananue 5. Munumusuposats JJTH® u KHO.
11110110 1110 1110
3ananue 6. [lpencraButh GpyHkwo B Bujae nmosmuoma. 1001 0111

Bapuanr 2
3amanne 1. [IpeoOpazoBarh nannyoo Gopmyiry XYz \/y ZVXVX \/y Vi
€1, HO He COo/IepPKaIyI0 (PUKTUBHBIX IEPEMEHHBIX.

3ananue 2. Hoompenenuts ¢ynkuuu f(x,y,z)=( ---0 1--- ), g(x,y,2)=( 0--- 110- ),
h(x,y,z)=( 11-- 10-- ) tak, uyto6sl f€ M,g € L,he S. Ecnu nocrpoeHne Kakoi-mu060 (GyHKIMH
HEBO3MOXKHO, JOKKUTE 3TO. BBICHHTE BOMPOC O NMPHHAUICKHOCTH TOCTPOSHHBIX (DYHKIUH K
knaccam 1o, T .

3amanue 3.OKBHUBallCeHTHBIMU  MpeoOpa3oBaHusMu mnpuBectd Gopmyny k JHO.

(9 | 23) (2 | 3)T9

3anmanue 4. OKBUBAJICHTHBIMH TpeoOpa3zoBaHusIMH mpuBecTH ¢opmynry k KHO.
(w1 | (21 [T3)) | T2) | T4

3ananue 5. Munumusuposats JJTH® u KHO.

0011 1011 1010 1111
3ananue 6. [IpencraButh pyHKImo B Buae mosmHoma. 0110 1011

B 3KBUBAJICHTHYIO

Bapuanr 3
3amanme 1. IIpeoOpazoBate  gaHHyIO  GOpMYyITy XY Z\/Xy VX \/y Vi \/XyZ
SKBHUBAJICHTHYIO €M, HO HE COJEPIKAIIYI0 (PUKTHBHBIX MIEPEMEHHBIX.

3amaane 2. Joompenmenuts ¢(ynkmuu f(x,y,z)=( --- 0 -10- ), gx,y,2)=( ---0 0-10 ),
h(x,y,z)=( -1-- 01-0) tak, ytoob f€ M,g € L,he S. Ecnu noctpoeHue Kakou-mu60 (yHKIHUA
HEBO3MOXKHO, JOKQXHTE 3TO. BBISICHHTE BONPOC O NMPUHAUICKHOCTH TOCTPOCHHBIX (DYHKIHHA K
knaccam 1, T .

3amanue 3.OKBHUBaJICHTHBIMU  MpeoOpa3oBaHusMu mnpuBectd Gopmyny k JHD.

(23 — x9)xy D a3
3amanne 4. DOKBUBAICHTHBIMH TpeoOpazoBaHusiMH mpuBectd ¢opmyny k KHO.

((r1 | w2) V 2q)T3
3aganue 5. Munnmusuposats [JH® u KHO.

11100110 1111 1100
3amanwne 6. [IpencraButh GhyHkuo B Buae momaomMa. 1110 0111

B

Bapmuanr 4

3amanue 1. IIpeoOpazoBath gaHHyr (opmyiy XYy Al y Xy Z\/X\/y Vi
HKBUBAJICHTHYIO €H, HO HE COAEPIKAIIYI0 (PMKTUBHBIX MTEPEMEHHBIX.



3amanue 2. Hoompenenuts ¢yHkimu f(x,y,z)=( -1-- --0- ), g(x,y,z2)=( 01-0 -1-- ),
h(x,y,z)=( 101- 1--- ) tak, uroosr f€ M,g € L,h e S. Ecnu noctpoenne Kakoi-iub60 (yHKIHN
HEBO3MOXXHO, JOKXXHUTE 3TO. BBIICHMTE BOMpPOC O NMPUHAIEKHOCTH MOCTPOCHHBIX (DYHKIMHA K
knaccam 1, T.

3ananue 3.OKBUBaJIEHTHbIMU IpeoOpa3oBaHusMu mnpuBectd Gopmyny k JHO.

((z1 | x2)xe) V ((x2 | x3)29)

3amanne 4. DOKBHUBAJICHTHBIMH TIpeoOpa3oBaHusMu mpuBectd dopmyny k KHO.
((ry & xy)w3) V 19

3aganue 5. Munnmusuposats [JH® u KHO.

1001 1101 10101111
3amanwne 6. [IpencraButh GhyHkuuo B Buae nmosmaomMa. 0111 1001

Bapuant 5

3amanue 1. IlpeoOpasoBaTh HaHHYIO (QOpMYyITy Vi ny Z\/X)/ IVX y \/X\/y Vi
9KBUBAJICHTHYIO €H, HO HE COACPIKAIIYI0 (PUKTUBHBIX MTEPEMEHHBIX.

3amanue 2. Hoompenemuts ¢ynkumu f(x,y,z)=( ---0 -01- ), gxy,z)=( 01-10 ---1),
h(x,y,z)=( --10 --01) Ttak, yroos f€ M,g € L,he S. Ecau mocrpoenne Kakoi-mub0 (GyHKIHU
HEBO3MOXKHO, JOKQXHUTE 3TO. BBIICHHTE BOMpPOC O NMPUHAUICKHOCTH TMOCTPOCHHBIX (DYHKIHMHA K
kinaccam 1, T.

3amanne 3.OKBUBAJICHTHBIMH TpeoOpazoBaHMsAMU mpuBecTH ¢opmyny Kk JIHO.

(w3 | 22) | (21 | 22)) | 73

3amanne 4. DOKBHBAJICHTHBIMH TIpeoOpa3oBaHusMHu TpuBectd dopmyny k KHO.

r1((r3 — Ty) b 29)
3aganue 5. Munnmusuposats [JH® u KHO.

1011 1111 10101101
3amanwne 6. [IpencraButh GhyHkuuo B Buae nmosmaomMa. 1100 0111

B

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KonrponbHas paboTta craetcs mpernojaBaTesnio B KOHIIE CEMeCTpa.

Kpurepum ouenkmu:

- OLICHKA «OTJINYHO» BBICTABIISIETCS CTYACHTY, €CIM MPABUIBHO BBINIOJHEHO HE MeHee 90%
padoTHI;

- OIIEHKA «XOPOLIO» BBICTABISAETCS CTYACHTY, €CIIU MPaBUIbHO BHIMOIHEHO 70-89% paboThl;
- OLIEHKA «Y0BJIETBOPUTEIBHO» BBICTABISIETCA CTYAECHTY, €CJIM MPAaBUIIBHO BBIMOIHEHO 50-
69% paboTHI;

- OLIEHKA «HEYJIOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYAEHTY, €CIIU PABHIILHO BBINOJIHEHO
menee 50% paboThI.

7.2.4. KoutpoJbHasi padora Ne3 no Teme «Ajaredpa npeauKaToB»

(nau. 4 0 cpedcmea)

Tunosoii(bie) npumep(bl) 3axaHus(Mil)

Bapuant 1



3aganue 1. M300pasute Ha miaockocth XOY MHOXKECTBO HCTUHHOCTH IIpeiMKarta,
3amagHOTO Ha R
Plx,y|=[x=0] - [y=0].
3ananue 2. OnpeaenuTh 3HaYEHHE MCTHUHHOCTH BBICKAa3bIBaHMsI, €CJIM W3BECTHO, YTO BCE
IIEPEMEHHBIEC IPUHUMAIOT 3Ha4eHus B R.
quEIx(x2+px+q:0).
3ananue 3. BbIACHUTBH, ABIISETCS JIM MEPBbIM MPENUKAT CIEICTBUEM BTOPOIrO, a BTOPOH —
CJIEACTBUEM IEPBOTO, €CIIU MPEIUKATHI 3a1aHbl HA MHOKeCTBE R.
P(x|=¢
3ananue 4. BeIssCHUTD, BBITTOIHUMA JTH (popMyIia
3xV y(Qlx,x| A Qlx,yl|.
3ananue 5. BeISICHUTD, ABIsETCA 1M 00IIe3HaYMMOi popmyiia
IxV yQ(x,y) - VyIxQ(x,y).
3amanue 6. [IpuBectu hopmyiy u3 3amanus 5 K puBeaEHHON hopme.
3ananue 7. IlpuBectu hopmyny u3 3afanus 5 K npeaBapEHHON HOPMaJIbLHON Gopme.

Bapmuanr 2
3amanue 1. M300pasute Ha miockoctd XOY MHOXKECTBO MCTUHHOCTH IpEAMKara,
3amanHOTO Ha R,
P(x,y|=ly=0] - [x=0].
3ananue 2. OnpenenuTh 3HaYEHHE MCTHUHHOCTH BBICKAa3bIBaHMSI, €CJIM H3BECTHO, YTO BCE
IIEPEMEHHBIE IPUHUMAIOT 3HaueHus B R.
AgpV x| X+ px+q=0).
3aganue 3. BbISICHUTB, SIBISETCS JIM MEPBBIA MPEIUKAT CJIEACTBUEM BTOPOrO, a BTOPOH —
CJIEICTBUEM IEPBOT0, €CIIU MPEIUKATHI 3a/1aHbl HA MHOKeCTBE R.
Plx|=(
3amanue 4. BoIsICHUTD, BBITIOJIHUMA T (hopMyJia
xP (x) A Q[y).
3amanue 5. BeISICHUTB, SIBISETCS JIM 00IIe3HAYNMOM popmyria
Vx3yQ(x,y) -3yvxQ(x,y).
3ananue 6. [lpuBectu hopmyny u3 3afanus 5 K npuBeaEHHON popme.
3ananue 7. [lpuBectu hopMyiry U3 3aaHust 5 K IpeIBapEéHHON HOPMAIBHOH (opme.

Bapuanr 3
3amanue 1. HM300pasute Ha miockocTd XOY MHOXKECTBO MCTUHHOCTH TMPEAMKATa,
3aJaHHOro Ha R*.
P(x,y|=(x20]« [y=0].
3ananue 2. OnpenenuTh 3HaYEHHE MCTHUHHOCTHU BBICKA3bIBaHMsI, €CJIM W3BECTHO, YTO BCE
[IepEeMEHHbIE IPUHUMAIOT 3HaueHus B R. ‘
VxEIy(xZ—xy+1=O).
3ananue 3. BbIACHUTBH, ABIAETCS JIM MEPBBIM MPEAUKAT CIEICTBUEM BTOPOIrO, a BTOPOH —
CJIEJICTBHEM NIEPBOT0, €CIIM MIPEAUKATHI 3aaHbl HA MHOXKECTBE R.
Plx|=¢
3ananue 4. BeIACHUTD, BBIOJIHUMA JU (popMyIia
vxy[P[x,y] A Plx,x]|.
3amanne 5. BBIICHUTS, SBIISETCS JIM 001Ie3HAUNMON (popmyiia
IxQ(x) - VxQ(x).
3ananue 6. [lpuBectu hopmyry U3 3aanust 5 K mpuBeaEHHON Qopme.
3amanue 7. [IpuBectu hopmyiy U3 3aaHus 5 kK peaBapEHHON HOpMaIbHOU (Gopme.




Bapmuanr 4
3amaane 1. M3oOpasute Ha twiockocth XOY MHOXECTBO HWCTHHHOCTH TIPEAHMKATA,
3amaHHOrO Ha R
Plx,y|=[x+y=0| A (x—y=>0).
3amanue 2. OnpenenuTs 3HaYCHHE MCTHHHOCTH BBICKA3bIBAHMS, €CIM WU3BECTHO, YTO BCE
IIEPEMEHHBIE IPUHUMAIOT 3HaueHus B R.
VyEIx(xZ—xy+1=O).
3ananue 3. BbIACHUTSH, ABIIAETCA JIM MEPBBIM MPEAUKAT CIEICTBUEM BTOPOrO, a BTOPOH —
CJIEJICTBHEM MEPBOT0, €CIIU MPEIUKATHI 3a/1aHbl HA MHOKeCTBE R.
P(x|=¢
3ananue 4. BeIsICHUTD, BBINOJIHUMA JIU (popMyIia
vxyz[Qlx,y| v Qly,zl|.
3amanue 5. BeISICHUTB, SBISETCS JIM 00IIe3HAYNMOM popmyiia
vx(P(x| - Qlx]) - 3xP(x) A VxQ(x).
3ananue 6. [lpuBectu hopmyny u3 3aganus 5 K npuBeaEHHON popme.
3ananue 7. [lpuBectu hopMyIry U3 3aaHust 5 K IpeIBapEéHHON HOPMATBHOH Gopme.

Bapuanr S
3amanue 1. HM3o00pasuth Ha miockocTd XOY MHOXKECTBO HMCTUHHOCTHU MPEAMKATa,
3aJaHHoOro Ha R*.
P(x,y|=[x+y=0] A [x—y<0].
3ananue 2. OnpenenuTh 3HaYEHHE MCTHUHHOCTH BBICKA3bIBaHMsI, €CJIM H3BECTHO, YTO BCE
NIepEeMEHHbIE IPUHUMAIOT 3HaueHus B R.
Vyax(xz—xy+120).
3ananue 3. BbIACHUTH, ABIAETCS JIM MEPBBIM MPEAUKAT CIEICTBUEM BTOPOIrO, a BTOPOH —
CJIEJICTBHEM NIEPBOT0, €CJIU MIPEAUKATHI 3aaHbl HA MHOXKECTBE R.
P(x|=¢
3ananue 4. BeIICHUTD, BBIIOIIHUMA JTU (popMyIia
vx3ay(Qlx| A Qlyl|.
3amanne 5. BBIICHUTS, SBIISETCS JIM 001Ie3HAaUNMOn (popmyiia
Vx(P(x) - G(X)) - VxP(x) A3xQ(x).
3ananue 6. [lpuBectu hopmyry U3 3a1anust 5 K npuBeaEHHON Gopme.
3amanwne 7. [IpuBectu hopmyiy U3 3aaHus 5 kK peaBapEHHON HOpMaIbHOU Gopme.

KpaTkoe onucanue u perjiaMeHT BbINOJTHEHUS
KonTponbHas paborta cpaeTcs MpenoaaBaTellio B KOHIE CeMecTpa.

Kputepun onenku:

- OLICHKA «OTJINYHO» BBICTABIISETCS CTYACHTY, €CIM MPAaBUILHO BHIOJHEHO HE MeHee 90%
paboTsr;

- OIICHKA «XOpPOII0» BBICTABIISAETCS CTYJCHTY, €CIIU MPaBUILHO BbIOIHEHO 70-89% paboThi;
- OIICHKA «YJOBJIETBOPUTEIHLHO» BBICTABISETCS CTYACHTY, €CJIU MPABUIIBHO BHIMOIHEHO 50-
69% paboThI;

- OIICHKA «HEYIOBJIETBOPUTEIHHOY» BBICTABIISIETCS CTYACHTY, €CIIU MPABHILHO BITIOJIHEHO
Mmenee 50% paboTsl.



7.3. OuneHoYHbIE CpeaCcTBA sl NPOMEXKYTOYHOH aTTeCTAllMM MO HMTOraM OCBOEHHUSA
AUCHHIIMHBI

7.3.1. Bonnpocbl K NIPOMEKYTOYHOM aTTecTaluu

Cemectp 4

BOl'[pOCLI K 3a4€Ty

MHoxecTBa u onepanruv Hal HUMH. CsoiicTBa onepaunﬁ O6LC,[[I/IHCHI/I$I U NIEPCCCUCHU.

! [IpaBuna ne Moprasa.

2 |CootBercTBUS, HX BUAbL. OTOOpaxkeHus. [Ipumepsl.

3 |Onpenenenne u npuMepbl CYETHBIX MHOXKECTB. CBOMCTBA CYETHBIX MHOYKECTB.

4 [DOKBUBaJIEHTHBIE MHOKeCTBA. Teopema Kanropa-bepHiireiina. MoHoCTs MHOKECTBA.
MHOKecTBa MOIIHOCTH KOHTHHYYMa. [Ipumepsl.

5 CpaBHEeHHE MOIIHOCTEH. MOIIHOCTh 00beTUHEHHSI KOHEYHBIX MHOXECTB (IIPaBUIIO
CJI0’KeHMsT). MOIIHOCTB I€KapTOBA MPOU3BEIeHHs (TPABUIIO IPOU3BEICHUS).

6  OnpeneneHue U npuMepbl OMHAPHBIX OTHOIICHUH. CBOKWCTBA OMHAPHBIX OTHOLIECHUH.

7 |[[IpuHIMI BKIIOYEHHS U UCKIKOYEHHUs. YHCII0 TOAMHOKECTB KOHEYHOTO MHOKECTBA.

3 Hucno nepecTaHOBOK 0€3 MOBTOPEHHI 2JIEMEHTOB KOHEYHOTO MHOXKECTBa. Yuncio
epEeCTAaHOBOK C MOBTOPEHHSIMH 3JIEMEHTOB KOHEYHOT'O MHOKECTBA.

9  [Hucno pazmeniennii 6e3 moBTopeHrid. Yncao pa3MenieHni ¢ MOBTOPEHUSIMH.

10 |Yucno coveranmii 63 moBTOpeHUH. YNCI0 COYETAHHI C ITOBTOPEHUSIMHU.

11 |[bunom Heiorona. [lonunomuansHas popmyina. CBoiicTBa OMHOMHAIBLHBIX KO3 HUIIMEHTOB.

12 [lonsTue OysneBoii GyHKIMU. DneMeHTapHbie OyneBbl GyHKIUU. DOpMYITBI, TOAPOPMYIIBL.
(DKBUBAJICHTHOCTH (hopMyII.

13 CBOfICTBa AIIEMEHTapHBIX OyneBbIX GyHKIMH. J[BoiicTBeHHbIe QyHKIMH. [TprHIINT
[TBOMICTBEHHOCTH.

14 JIH®, KH®. CAHD, CKHOD.

15 |Anroputm nepexona ot KH® k JIH®. Anropurm nepexona ot JHD k KHO.

16 |Anroputm nepexona ot JJH® k CAH®. Anroputm nepexoga or KH®O k CKHO.

17  |PaznokeHue OysaeBbIX GYHKIHH 110 TepEMEHHBIM.

18 [I'ynukoBas, MuHuUMasbHas U cokpaueHHast JJHD.

19 [llonyuenne cokpaménnoit JJH® n3z C/IHO.

20  [[Tonmyyenune muanmansHor JIH® ¢ nomombio Marpuiibl KBaiiHa.

21 [llomyuyenne munumanbHoi JIH® ¢ momomkio kapt KapHo.

22 [|[Tonyyenue munnmanbHor KH® ¢ momompio kapt Kapho.

23 [lTosHble cucTemsl. [IprMephl MOTHBIX CUCTEM.

24 3aMKHYTbIE KJIacChl OyJeBBIX (PYHKIMI. 3aMKHYTOCTh KJIaCCOB (DyHKIMH, coxpaHsomux 0,
1 QYHKIHNA, COXpaHIonmumx 1.

25 |Kmacc caM0/1BOMCTBEHHBIX (DYHKIHIA, €T0 3aMKHYTOCTb.

26  |Kimacc MOHOTOHHBIX (DYHKIHI, €70 3aMKHYTOCTb.

27 [Tonunom XKerankuna. Teopema o npeacTaBUMOCTH OyieBol (YHKIIUU B BUE MTOJIMHOMA
DKerankuna.

28  |CnocoObl mony4eHus nonuHoma JKerajikuHa.

29 Onpenenenue rpada. OprueHTUPOBAHHBIN U HEOPUEHTHPOBaHHBIN rpad. MynbTUrpad.
[IceBnorpad. B3BemeHHslii rpad.

30 |CMeXHOCTb, HHIIMJICHTHOCTD, CTEIICHU BEPIIMH.

31 [MapupyTsl, nenu, HUKIbL.

32  [M3omopdusm rpados.




Ne ni/m

BOl'[pOCLI K 3a4€Ty

33 [Martpuia cMeXHOCTH, MaTpHIla MHIMACHTHOCTH, CIUCOK CMEKHOCTH.

34 [[Tosmnble rpadbl.

35 |IBynmonbHbIe rpadsl.

36 [CBoiicTBa cTeneHel BeplinH rpada.

37 |Omnepauuu Hax rpadamu.

38 [CBsI3BHOCTB, CHJIbHAs CBSI3HOCTb.

39  [OAHOCTOPOHHSISI CBSI3BHOCTD, C1a0asi CBI3HOCTb.

40 [IwameTtp, paauyc u 1ieHTp rpada.

41 |CBobOomHbIe nepeBbs. Jlec.

42 |YcnoBusi, HEOOXOIUMBIE U AOCTATOYHBIE AJIsE TOTO, YTOOBI Ipad SBISIICS TEPEBOM.

43 |OpueHTUPOBAHHBIC JIEPEBBS U UX CBOWCTBA.

44  [[lnanapusie rpadsl. Heobxoammoe ycioBue MIaHapHOCTH.

45 |CpoiicTBa MmaaHapHBIX IpadoB.

46  iuiepoBbl rpadbl.

47  [FamuibTOHOBBI rpadBml.

48  |Bpicka3bpIBaHUS U OTEPAIIH HAJl HUMH.

49 Dopmysbl anredpbl BHICKA3bIBAHUHN (BBIOJHUMOCTD, OINPOBEPKUMOCTh, TOXKJIECTBEHHA]
ICTUHHOCTb, TOXKJIECTBEHHAS JIO)KHOCTD).

50 [DxBuBajeHTHBIC (POPMYJIBI U UX CBOWCTBA.

51 [OcHOBHBIE S5KBUBAJEHTHOCTH aJITreOpbl BEICKA3bIBAHUII.

52 |Knacchl 3KBUBaJIEHTHOCTH. Oniepalliy HaJl KJIACCAMHU.

53 [[IpuBenénnnie HopMyJibl areOpbl BhICKa3bIBaHMM. [10THBIC CHCTEMBI OTepaIuii.

54 HeoOxoqumble W JocTaTouHble  ycioBusi. B3aumMHO  oOpaTHble UM B3aUMHO
POTHBOIOIOKHBIE TEOPEMBI.

55 JIBoricTBeHHBIC (hOPMYJIIBI. 3aKOH TBONCTBEHHOCTH.

[IpoGiiemMa pa3pemieHus] TOXIAECTBEHHON WCTHMHHOCTH W TOXKISCTBEHHOW JIOKHOCTH

56 (bopmynbl B anrebpe Bbicka3biBaHUU. [Ipobrema pazpelieHus: BBITOJIHUMOCTA (HOPMYIIBI B
QIIreOpe BHICKA3bIBAHHIA.

57 [lonsTre BbIBOIMMOCTH B anreOpe BbIcKa3piBaHMil. CBOIcTBa BBHIBOAMMOCTH. Kpurtepuid
BBIBOIUMOCTH (hOPMYJIbI U3 33JaHHON CUCTEMBbI TOCHUIOK.

53 AJNITOpPUTM TOJIy4YEHUs CIEACTBUM U3 3aJaHHON CHUCTEMBI MOCBUIOK. AJITOPUTM IOJIy4EHHS]
OCHUIOK JUIsl 33JIAaHHOTO CII€ACTBHSIL.

59 [lonsiTHe npeaukara. YHapHble, OMHApPHBIC, TEpHApHBIC MpEAUKAThl. [IpuMepsl. n-apHbBIC
OTIepaIiH, UX CBSI3b C MPEIUKATAMH.

60 Monenu u nonmonenu. [Tpumepsr. Kitacc moneneli ¢puxkcupoBanHol curaatypsl. CHMBOJITEI,
MICTIOJIb3yEeMble IPU MOCTPOCHUHU aIreOphl MPEANKATOB (PHUKCUPOBAHHONM CUTHATYPHI.
Onpenenenne GOpMyabl anreOpsl MPEeIUKaToB (DUKCUPOBAHHOM CHUTHATYPHI. 3HAYCHUS

61 (bopmynbl. @opmyssl anreOpsl NMPeAUKaToB (UKCUPOBAHHON CHUTHATYPHI, BHIMIOJTHUMBIE HA)
[TAHHOI MOJIEIH.

BrimosHuMble  GOpMYIBl anreOpbl MPEeIuKaToB (HUKCUPOBAHHON CHUTHATYpBHL. DOpPMYIIb]

62 fanrebpsl NpeaUKaTOB (PUKCUPOBAHHOW CHUTHATYphl, HCTUHHBIE HA JAaHHOW MOJEIH.
DopmyJibl anredpsl NPEeANKATOB (PUKCHPOBAHHOM CUTHATYPHI, JJOXKHBIE HA JAHHOW MOJICIIH.

63 [lonsatue Qopmynsl anreOpsl mpenukaroB. CurHatypa, Kiacc MoOJeNed U MOJENb,
JTONTYCTHMBIE [T 3aJaHHOM (popMyIiel anredpsl npeankatoB. CUTHATYpHBIE 0TOOPAKEHHS.

64 DopMyTbl anreOpsl MPEAUKATOB, BHITOIHUMBIC H JIOXKHBIE HA JAHHOW TOMYCTUMOW MOJIEIH.
BbINOTHIMBIE i HEBBITOJHUMbBIE (HOPMYJIBI aJIreOphbl MPEIUKATOB.

65 Dopmyiibl  anreOpbl MPEAMKATOB, TOXJIECTBEHHO HCTUHHBIE HA JAHHOW JIOIyCTHMOM
Moienii. O01Ie3HaYrMBbIe (POPMYITBI aNreOpsl MPETUKATOB.

66 [DxBuBaseHTHBIE (HOPMYIIBI AITEOPHl MPEAUKATOB M MX cBoWCTBa. [IpuBenéHHbIe HopMyIb]




Ne ni/m

BOl'[pOCLI K 3a4€Ty

anreOpsl npeaukatoB. [IpenBapEHable HOpMaJIbHBIE OPMBI.

67

[IpoOnembl  paspereHus BBITIOJIHUMOCTA W OOIIe3HauuMocTH  (GopMya B anredpe
MpeIUKATOB.

68

[TonsTue BBIBOAMMOCTH B anre6pe IMPEANKATOB. HpaBI/IJ'Ia BBIBOJIA.

69

BriBomuMocth MHOXecTBa QGopmyn T u3 mHoxkectBa (opmyn S. I[lporuBopeunBoe W
HEPOTUBOPEUYNBOE MHOKeCTBa (hopMysn. MHOXKECTBO (OpMYJ, BBHIIIOJIHUMOE HA MOJEIH.
BEITIOTHIMOE MHOKECTBO (hopMyII.

70

CBsi3p MEXKIY MPOTUBOPEUMBOCTHIO M HEBBIOJHUMOCTBIO MHOXKECTBa (GopMmyl (Teopemal
["enens). Teopema JleBenreiima-Ckonema. JlokanbHast Teopema MasbIiesa.

7.3.2. Kputepun u HOpMbI OLEHKH

Cemectp

®opma
NPOBeICHUS
NMPOMEKYTOYHOM
aTTecTaluu

Kpurtepun u HOpMbI OLIEHKH

4 3auer OLeHKA «3a4TEHO0» CTABUTCH

(TMCHMEHHO) CTYJEHTY, YCIIEIITHO
CTIpaBUBIIEMYCS C
VHIMBHYJIEHBIM TOMAITHAM
3aJJaHHEM M KOHTPOJIbHBIMHU
paboTaMu, pH YCIOBHH, YTO OH
BEPHO PEIIWI BCE MPEATI0KEHHBIE
€My Ha 3auéTe 33/1a4H.

«3a4YTCHO»

O1ieHKa «HE 3a4TEHOY» CTaBUTCS
CTYJICHTY B ClTy4ae
HCBBITTOJIHCHU A YCJ'IOBI/Iﬁ
IPEABIIYIIErO MyHKTA.

«HE 3a4TCHO»




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHuk, yuedHoe

KoauuecTBo B

Ne nocooue, yaeoHo- TI'on HAY4YHOI
ABTOpBI, COCTABUTEJH 3arsnaBue (3aroJioBoK)
n/n MeToauUYecKoe mocooue, U3aHuS oudanoTexe /
NMPAKTHKYM, JIP.) HaumenoBanune I6C
1 | IO. II. lleBener [IpukamHbIe BOIIPOCHI TUCKPETHON Y4ebOHoe mocobue 2018 OBC «Jlaub)
MaTEeMaTHKU
2 | H. A. CenoBa JluckpeTHas MaTeMaTHKa Y4eOHoe nocobue 2018 9BC “IPRbooks”
3 B. ®@. 3on0TyxuH [u 1p.] JMckpeTHas MmaTeMaTHhKa Y4eOHuk 2016 3BC “IPRbooks”
4 | P.I1. llenenesa [u ap.] Maremartunka YuebHoe nmocobue 2018 ObC “IPRbooks”
5 | A. H. Cecekun DNEeMEHTHI TUCKPETHOW MaTEMATHKHU Y4ebOHoe mocodue 2015 3BC “IPRbooks”
6 C. @©. Koxyxos, I1. . COopHUK 3a/1a4 TI0 TUCKPETHON MaTeMaTuke | YdyeOHoe mocooue 2018 9BbC «Jlaupy»
CoBepTKOB
7 | 1O.II. IlleBeneB JuckpeTHas MmaTeMaThKa YyeOHoe mocobue 2018 ObC «Jlanb»
8 | O. M. llertsapesa [u ap.] Maremartuka B IpuMepax 1 3ajadax YuebHoe nmocobue 2017 9bC
“ZNANIUM.COM”
9 | C. A. Yayuek MatemaTrnyeckast JIOTHKa YuebHoe nmocobue 2018 ObC “IPRbooks”
10 | O.B. Jlenong, M.A. JluckpeTHas MaTeMaTHKa VYuebHOe mocobue 2018 Penozutopuit TT'Y
Tpenuna
8.2. lonoiHMTEILHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KosmuecTBo B
Ne nocodue, yue0HoO- TI'on HAYYHO
ABTOpBI, COCTABUTEJIN 3aryiaBue (3aroJi0BoK)
n/n MeTOoAnYEecCKoe nmocoomne, M3aHuSA oudanorexe /
NPaKTHKYM, Ap.) HaumenoBanue 95C
11 | IO. II. llleBenes, JI. A. COopHUK 3a/1a4 O AUCKPETHOM YuebHoe mocobdue 2013 OBbC «JIaupy»
[Mucapenko, M. O. MaTeMaTuke: (U1l IPaKT. 3aHATHI B
[IleBeneB rpynmnax)
12 | K. A. Manb1eB JluckperHas MareMaTuka YuebHOEe mocodue 2011 OBbC «Jlagp»
13 | B. W. KonbuioB Kypc nuckpeTrHoi MaTeMaTUKH YuebHoe mocobue 2011 OBbC «Jlanpy




Tun (yueOHuk, yuedHoe

KoauuecTBo B

Ne nocooue, yaedHo- TI'on HAY4YHOI
ABTOpBI, COCTABUTEJH 3arsnaBue (3aroJioBoK)
n/n MeToAuUYecKoe Imocooue, U3aHuS oudanoTexe /
NMPAKTHKYM, JIP.) HaumenoBanmne I6C
14 | M. O. Acanos, B. A. JluckpeTHass MaTeMaTHKa Y4eOHoe mocobue 2010 OBC «Jlaub»
bapanckuii, B. B. Pacun
15 | A. C. T'epacumoB Kypc maTemaTudeckoi JJOTHKUA U TEOPUH YuebHoe mocobue 2014 OBC «Jlanby
BBIUYHCIMMOCTH
16 | 2. JI. bamokesuy, JI. ®. JluckpeTHas maTeMaTHKa YueOHO-TIpakTUIeCKoe 2012 ObC “IPRbooks”

Kosanena, A. H.
PomanuanKoB

rnocooue




8.3. Ilepeuens mpodeccMoHAIBHBIX 0a3 JaAHHBIX M MH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

OBC «Jlaaby:

OBC "ZNANIUM.COM";

9BbC “IPRbooks”.

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

Ne HaumenoBanmue 11O PeKBHIHTEI Aorosopa

n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 Windows beccpouno
2 Office Standart beccpouno

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOM Il OCYyLIeCTBJICHHSA
00pa30BaTeILHOTO MpoLecca 1Mo JMCHUIIIMHE

HaunmeHnoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MPOBeIeHHs

/n | NPpaKTHYeCKHX U Ja0opaTOPHbIX 3aHATHIA,
MOMeELIEeHHU /I CAMOCTOATEIbLHOMN

padoThl o0ydyaouuxcst (HoMep ayJAUTOPUN)

IlepeyeHb OCHOBHOI0 000PY10BaHMS

YyeOHast ayIUTOpUS VI IPOBEICHUS Cromnbl yueHUYECKHE TBYXMECTHBIE
3aHATUH JIEKIIMOHHOTO TUIA. YueOHast (MOHOOJI0K), CTOJI TPEI0/1aBaTEIbCKUH,
ayJUTOpUs AJIs IPOBECHUS 3aHATHIH CTYJI, I0CKa ayAUTOpHast (MeJIOBast)

CEMHHAPCKOTO TUTA. Y4YeOHast ay TuTOpHUs ISt
KYpPCOBOT'O MPOEKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX paboT). YueOHasi ay IUTOPHS IJIs
MIPOBEICHUSI TPYNIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAIMK. YueOHast ay IUTOPHS IS
MIPOBEICHUS 3aHATUN TEKYILEro KOHTPOJIS U
npomexytounoit arrectauuu (YJIK-305).

VY4yeOHast ayTuTOpus AJIsL IPOBEICHHUS CToBl yYEHMUECKHUE IBYXMECTHBIE
3aHATHH JICKITMOHHOTO THMA. Y YeOHas (MOHOOII0K), CTOJI PETNOAaABATEIbCKUM,
ayUTOPHS ISl IPOBEACHUS 3aHATHI JIOCKa ayIUTOpHasi (MeJIoBast)

CEMUHApPCKOro Tumna. Y4yeOHas ayiuTopus IJis
KyPCOBOTO IPOEKTUPOBAHUS (BBIITOJIHEHUS
KYPCOBBIX paboT). YueOHasi ayAUTOPHS IJIs
MPOBCACHUA I'PYIIIIOBBIX U HUHAWUBUAYAJIbHBIX
KOHCYJIbTAIMK. YueOHast ay IuTOPHS JJIs
MMPOBCACHUA 3aHATUN TCKYLICTO KOHTPOJIA U
npoMmexxyTounoi arrectaruu (YJIK-411).

3 | YuebHas ayquTopus AJs IPOBEICHUS Cromnbl yUeHMYECKHE TBYXMECTHBIC
3aHATHH JICKITMOHHOTO THMA. Y4YeOHas (MOHOOJIOK), CTOJI MPETOAaBATEIbCKUM,
ayJIUTOpUs AJIs IPOBEACHUS 3aHATHH CTYJ, 0OCKa ayAUTOpHas (MenoBas)
CEMHHAPCKOT0 THIA. Y4eOHas ayAuTOPHS TSI
KypCOBOTO IIPOEKTUPOBAHUS (BBITTOITHEHUS
KYPCOBBIX paboT). YueOHasi ayAUTOPHS IJIs
MIPOBEJICHUS TPYIIIIOBBIX M HHIUBUIYATHHBIX
KOHCYJIbTAIlMiA. YueOHast ay JUTOPHs ISt
IPOBEICHUS 3aHATUH TEKYIIEro KOHTPOJISL U




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00pPaTOPHii, MACTEPCKUX H
ApP. 00bEKTOB /1151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUM JJIs1 CAMOCTOATEIbHOMI
padoThl 00yyaromuxcsi (HoMep ayauTOPUM)

IlepeueHb OCHOBHOTO 000PYI10BaHHS

npomexkyTounoi arrectaiuu (YJIK-310).

YueOHast ayIUuTOpHs 7S IPOBEACHUS
3aHSATUN JEKIUOHHOTO THMA. Y4yeOHas
ayIUTOPUS AJI IPOBEACHUS 3aHIATHI
CEMHUHApPCKOro Tuna. Y4yeOHas ayIuTopus AJis
KyPCOBOTO MPOESKTUPOBAHUS (BBITOJIHEHUS
KypCOBBIX paboT). YueOHas aytuTopus 1Jist
MIPOBEICHMS TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIMK. YueOHast ay AUTOPHS JJis
MIPOBEICHMS 3aHATUN TEKYILEro KOHTPOJIA U
npoMexyTouHoi arrectauuu (YJIK-413).

CTOJbI yUCHUYECKUE IBYXMECTHBIC
(MOHOOJIOK), CTOJI TIPEIOIaBaTEIBCKUH,
CTYJI, TOCKa ayTuTopHast (MeIoBasi)

VYyeOHast aytuTOopus AJis IPOBEICHUS
3aHATHI JICKIIMOHHOTO TUITA. YdeOHast
ayAUTOPUS AJIA IPOBEACHUS 3aHIATHI
CEMUHAPCKOTo TUMA. Y4YeOHast ay TuTOpus IS
KYPCOBOTO MPOESKTUPOBAHUS (BBITOJIHEHUS
KYpCOBBIX paboT). YueOHas ay JUTOpwHsl ISt
MIPOBEICHMS TPYNIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTAIMK. YueOHast ay AUTOPHS JJIs
MIPOBEACHMS 3aHATUN TEKYILEro KOHTPOJIA U
npomexyTouHoi arrectauuu (YJIK-418).

Croubl ydeHHUYECKHE ABYXMECTHBIE
(MOHOOJIOK), TOCKa ayAUTOpHAs 3-X
CEKIIMOHHAas (MeJIoBas), CTOJ
MIPETOAaBATEeILCKUM, CTYJIIbS, IIPOCKTOP
Acer

Komnerorepusiii kinace. [Tomemenue nis
CaMOCTOSITENIbHON paboThl. YueOHas
ayJIUTOpUs AJIs IPOBEIACHUS 3aHATHH
CEMUHApPCKOro Tuna. Y4yeOHas ayiuTopus 1is
KyPCOBOTO IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX paboT). YueOHast ayAUTOPHS IJIs
IIPOBEJEHUS IPYIIIOBBIX M UHIUBUIYaIbHBIX
KOHCYJIbTallMi. Y4yeOHasi ay TuTOpus AJst
IIPOBEJECHUS 3aHATUM TEKYLIEr0 KOHTPOJIS U
npoMexyTouHoil arrectauu (I-401).

Cronbl y4eHUUECKHUE, CTYIIbs
yuennueckue, [1K ¢ BbIxonom B ceThb
Hurepuer
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