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1. Ilesb ocBOECHMS TUCHUIITTHHBI

Ilenb OCBOGHHMS AUCHUIUIUHBI — (OPMHUPOBAHUE Yy CTYIACHTOB HABBIKOB JIOTHYECKOTO
MBILUICHUS. U YMEHUS IPUMEHATH alIapar COBPEMEHHOM NUCKPETHOM MAaTEMAaTHKHU IIPU PEIICHUU
IIPUKJIAHBIX 33]1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
OcHOBBI IPOrpaMMUPOBaHUS, AJANTUBHBINA KypC MAaTEMAaTHUKH.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOCHHE AAHHOW JHUCUMUIUIMHBI HEOOXOAMMO Kak
npeaiiecTByromiee: Briciias Maremaruka.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMMEeTEeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
OOLIEH)KEHEPHbIE
3HaHUS, METOIbI
MaTeMaTHYECKOTO aHAIIN3a
Y MOJICTIMPOBAHUS,
TEOPETUYECKOTO H
DKCIIEPUMEHTATBHOTO
UCCIIC/IOBaHHS B
npodeccuoHanbHOM
JeSITeTbHOCTH

HOIIK-1.1 lemoHcTpupyer
3HaHUSI OCHOB MaTeMaTHKH,
(bU3HKY, BBIYUCITUTEIBHON
TEXHHUKH H
MIPOrpPaMMHUPOBAHUS
MOIIK-1.2 OuenuBaer
TEOPETHUUECKUE U
IKCTIIEPUMEHTAIIbHBIE
HCCIIeIOBaHUS OOHEKTOB
npodecCuoHaIbHON
NEeSATEIbHOCTH

NOIIK-1.3 JlemoHCTpUpYET
YMEHUE PUMEHSATh METObI
MaTeMaTHYeCKOro aHaJln3a
Y MOJEIIUPOBAHUSA

3HATh: OCHOBHBIE TIOHATUS U
YTBEPKJICHUSI TUCKPETHON
MaTEMAaTHUKH U JIOTUKH, METObI
pEeLIeHUs TUITOBBIX 3a/1a4, OCHOBHBIE
IIPUHLIAIIBI MATEMaTUYECKOTO
MOJEJIIMPOBAHUS

YMeTs: MNPUMCHATDH Ha MPAKTUKE
OCHOBHBIC ITOJIOKCHHA U METO/IbI
,Z[I/ICerTHOI\/’I MAaTEMAaTUKH U JIOTHUKH,
METOJAbI MATEMATHYCCKOT'O
MOACIINPOBAHU S

BirageTs: HaBbIKaMu IPAKTUYECKOTO
UCIIOJIb30BAaHUsI OCHOBHBIX
ITOJIO’KEHUN U METO/I0B TUCKPETHON
MaTE€MaTUKH U JIOTUKH, IOCTPOEHUS U
HCCIEA0BaHUS MaTEMAaTHYECKUX
MoJIeen




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
(paznen) yueOHoit (yae6u0i padoTs) Cemectp u. bannbl | UHTepakTuB, 4.| (HAUMEHOBaHUE
padoTbl OLICHOYHOI0
cpeacrsa)
Monyns 1. IIp MHoXecTBa U Oonepanuy HaJl HUMH. 4 2 - - NuauBunyansHoe
MHoxecTBa. CooTBETCTBUS MEXAY MHOKECTBAMHU. NTOMalIHee 3a/1aHue,
COOTBETCTBUSI. OTHONIEHUS U UX CBOWCTBA. KOHTpOJIbHas paboTa,
OTHOLIEHUS. CP PaGora ¢ yueOHoI1 uTeparypoi, 12 - - 3ayeT
BBITIOJIHEHHE KOHTPOJIHHOM paOOTHI.
Moy 2. Ip [lepecraHOBKHU, COUETaHUSI, PA3MELLIECHHUS. 4 2 - - NunuBuayansHoe
KomMb6uHatopuka. [IpuHUMIT BKIIOYEHUS U UCKITFOUEHUS. JOMalllHee 3a/1aHHe,
[TonmnHOMMaNbHASE U OMHOMUATBHAS KOHTpOJIbHas paboTa,
bopMyIBL. 3aueT
CP Pabora ¢ yueOHoI1 tuTeparypoi, 12 - -
BBITIOJTHEHHE KOHTPOJIBHON PabOTHI.
Monyns 3. IIp [TousaTue rpada. CMEKHOCTB, 4 2 - - NuausunyansHOE
Teopus rpagos. UHIUJEHTHOCTD, CTEIIEHU BEPIIHH. JIOMAIlMHEC 3a/1aHKC,
MapipyTsl, 1ienu, Hukisl. Mzomophuzm 3aueT
rpadoB. CriocoOrl 3a1aHus rpadoB.
Cp [lonHble U AByA0/AbHBIE TPAdBI. 4 - -
Onepanuu Haj rpadpamu. CBA3HOCTD.
Huametp, paguyc, neHTp rpada.
CP JepeBbs. OctoB rpada. [lnanapHblie 4 - -

rpadbl. JilJIepOBbI U TAMUIbTOHOBBI
rpadsol.




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4.| (HAHUMEHOBaHUE
(pa3neu) (yueoHoO¥ paGoThI) 4,
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 4. CP Bricka3biBaHus 1 orniepaliuy Hajl HUMHU. 4 6 - - NunuBuyaibHOE
IAnreOpa [Tonsitrie hopmyIbl areOpsI IOMalIHEee 3aJaHue,
BbICKa3bIBaHUI. BbICKa3bIBaHUI. DKBUBAJICHTHbIE 3ayeT
npeoOpaszoBanus GopMyIr. 3aKOH
JIBOWCTBEHHOCTH.
Monyib 5. Jlex Bynessr pyaknun. Peanuzanus GyHKImiz 4 2 - - NunuBuayansHoe
byieBbl dopmynaMu. DKBUBAIEHTHOCTh (POPMYIL. noMalliHee 3a/laHue,
(byHKIHN. [Tpunuun nBoiictBeHHOCTH. HOopManbHbIe KOHTpOJIbHAs paboTa,
¢dopmbl. TynukoBasi, MUHUMaJIbHAS U 3ayer
cokpamenHas JTH®. Meroas! nonydeHus
COKpallleHHOW U MuHUMaibHON JIHO.
CP [TosHbIE cUCTEMBI OyJieBbIX QYHKIIUMI. 4 - -
[TosimHoM KerankrHa. 3aMKHYThbIe
kJsacchl. TeopeMa 0 MOJIHOTE.
CP Pabota ¢ TeKIIMOHHBIM MaTepUaJioM U 12 - -
y4eOHOW JTUTEepaTypO, BBITIOJTHEHHE
KOHTPOJILHOM paboTHI.
Monayns 6. JIex ITousiTue npenukara. Jlornueckue u 4 2 - - NuauBunyansHOE
Anredpa KBaHTOPHBIE OTEPAIIUK HAJ MTPEeIUKATaAMH. noMalliHee 3a/1aHue,
MPETUKATOB. DOopMyITBI JTJOTHKH MTPETUKATOB. KOHTpOJIbHAsE padoTa,
CP Pabota ¢ TeKIIMOHHBIM MaTepUaJIoM U 12 - - 3aueT
yueOHOI TUTepaTypOoil, BBITIOJHEHHE
KOHTPOJILHOM paboTHI.
CP MuauBuayalbHOE TOMAIIHEE 33JaHUE 4 28 - -




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4.| (HAHUMEHOBaHUE
(pa3neu) DPaGOTHI (yueoHoO¥ paGoThI) 4, OIEHOMHOTO
cpeacrsa)
[TA 4 0,25 - -
Kontposnb 4 3,75 - -
Hroro:| 108 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHon0rHs TPaJUIIMOHHOTO O0YYCHUS: JIEKIUH 1,2, mpakTH4ecKue 3austus 1-3.

6. MeToquyeckue yKa3aHus 10 OCBOEHUIO TUCHMIIUHBI

Jlisi  yCIemIHOTO  OCBOGHHS  JAWCUUIUIMHBI  HEOOXOJMMBI — TOCEIICHUE CTYACHTaMH
JEKIIMOHHBIX W TPAKTHYECKUX 3aHATHHA, CaMOCTOSTeNbHas padoTa CTYAEHTOB C JICKIIMOHHBIM
MaTepHaJioM U Y4eOHOU JIUTEPaTypOH, BHITOTHEHUE UHANBUAYAILHOTO JJOMAIITHETO 3a/IaHUs M BCEX
IPEIYCMOTPEHHBIX B CEMECTPE KOHTPOJIBHBIX pPadoT.

W3yuenne MUCHMILIMHBI TpeOyeT CHUCTEMaTHYECKOTO W TOCIEIOBATEIBHOTO HAKOIUICHUS
3HaHUH, CIeJ0BATEIBHO, IPOIYCKH OTAEIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOHUTD MPEIMET.

B xoje JIeKIIMOHHBIX 3aHITHUN TOJIE3HO 3a/1aBaTh MPEMOIaBATENI0 YTOYHSIOIIAE BOIIPOCHI C
LEJNBIO YSACHEHHS TEOPETHUUYECKUX TOJ0KEHUH, pa3pelieHns: CIOPHBIX CUTYaIUi.

CTyneHT MOKET [IOTOJIHUTh CIHCOK TMPEIJIOKCHHOW JIMTepaTypbl COBPEMEHHBIMH
UCTOYHHMKAMH, HE TPEACTABICHHBIMU B CIIMCKE, U B JaJbHEUIIEM HCIIOIb30BaTh COOCTBEHHBIE
NOJTrOTOBJICHHbIC ~ y4eOHbIC  MaTepWajbl TPU  HAHUCAaHWM KYPCOBBIX W BBIIMYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATYPY, HO U IPYT'He UCTOUYHUKH;
. B HayaJie 3aHATUU 33JaBaTh IMPENOJABATEN0 BOMPOCHI 110 MaTEpUaly, BbI3BaBIIEMY

3aTPyIHEHHUs B €ro INOHMMAaHMM W HCIHOJb30BAHUHU IPU PELICHUU 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady JO OKOHYaTEeJIbHOTO  OTBETa,
JEMOHCTPUPOBATh IMOHMMAHHUE IPOBEIEHHBIX PAacyeTOB (pacCyKICHHi), B cilydyae 3aTpyJHEHH
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
IIOMHMTD, YTO PEIIECHUE 3a7a4 IPOBOJUTCS 10 PACCMOTPEHHOMY Ha JIEKLUAX MaTepually U CBA3aHO,
KaK MpaBWJIO, C JAETaJbHbIM pa300poM OTIENbHBIX BONPOCOB JIEKIIMOHHOTO Kypca. Crenyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OINpPEAEICHHOW TOYKHU
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIEKIHX) OH OYJeT 3aKperIsiThCs CTYACHTOM
Ha MPAKTUYECKHX 3aHATUSAX Kak B pe3yibTaTe OOCYKIEHMsS M aHalu3a JIEKIMOHHOIO MaTepuana,
Tak U B Ipouecce pemieHus 3anad. [Ipum 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuan, HO M HAy4YUTCs NPUMEHATh €r0 Ha IPAKTHKE, a TAKKE IOJYyYUT AOIOJIHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) ISl aKTUBHOU MPOPAOOTKHU JIEKIIMOHHOTO MaTepHaa.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Ecii CTYyNeHT BUAWUT HECKOJIbKO MyTed peleHus
npobaeMsl (3aauu), TO HYXKHO CPaBHUTb HUX W BBIOpaTh caMblii panuoHaibHbId. [lone3no no
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3amaun). Pemenue 3amau cienyer uziaraTh MOAPOOHO, BBIYHCICHHS (pacCyAEHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mopsiake. PemieHue npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAATh KOMMEHTapHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

[Tone3no (ecnu 3TO BO3MOXKHO) pellaTh 3ajjadyy HECKOJBKMMH CIOCOOAaMHU M CPaBHUBATH
NIOJIyUEHHBIE pe3yibTaThl. PenieHne 3agad  ONpeAenéHHOro THUMA HYXHO NPOAODKATH 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

IlonroToBka K 3aueTy CHOCOOCTBYET 3aKpEIUICHUIO, YIIyONEeHUI0 U CHCTEMaTU3aluu
3HAaHUH, TMOJy4aeMblX B Ipoluecce oOyueHus. [O0TOBACH K 3adery, CTYAEHT JIUKBUAUPYET
UMeroIuecs: MpoOensl B 3HAHMAX, YIOPAJOYMBAEeT CBOM 3HaHMA. Ha 3auere CTyAeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHHS, MpUOOpETEHHbIE B Mpolecce O0ydeHHUs 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, MTOCKOJIBKY ATO MO3BOJIMT OCBOUTH OCHOBBI M3y4aeMOW TUCLUIUIMHBI, a BpeMs
9K3aMEHAIlMOHHOM CeCCHMM MOXKHO OYyAET MCIOJb30BaTh JAJS CUCTEMATH3alMU YK€ HMMEIOLINXCS
3HaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1 Bonpocut k 3auemy Nel-70

Hnousuodyanvroe oomauwinee 3a0anue,
KOHmpovHble pabomuvl Nol,2,3

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

7.2.1. UuauBuavyajbHOE JOMAllIHEee 3agaHue Mo Kypcy «OCHOBbI JHCKPETHOM
MATEMATHKH U JOTHKH)

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

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

Bapuanr 1

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 yausepcaibHoro muoxkectsa 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) BBIICHUTbH, KaKasi U3 TSTH BO3MOXHOCTEH BhIMOHEHa /it MHOKecTB A u C: AcC, niu
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 IUIOCKOCTH, KOOPJHMHATHI KOTOPBIX
YIOBIETBOPAIOT  ycioBuaM x> +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 11U MHOXecTBa A, B, X Takue, 4TO BBHIOTHSETCS Ha0Op YCIOBUMN

X\B=A\B=AUB= &, B .20 CymectBytot 11 MHOkecTBa N, P, E Takue, uTo BBIMONHSETCS
Habop ycnouit N\ E=N \P= &, E\ P~ J?

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

\(BMnA)), F=(BﬂX JUBN(X\A)), ecmu A, B, X — mOpou3BOJbHBIE MOJAMHOMXECTBA
YHHMBEpCaIbHOro MHOXKecTBa U.

3aganue 6. YIIPOCTUTH BBIPAKEHHE (ANB) (A B)N(BNC),

3amganue 7. IlpoBeputh crpaBemannBocTh paBeHCTBa AxC=(Ax(C\B))U (Ax(CMB)) mns
A={1,2}, B={2,3}, C={1,3}. BeisicHUTH, BEpHO JIN TaHHOE PaBEHCTBO JIJIsl MPOU3BOIBHEIX A, B, C.

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

P, PP, P"LP, mp2(PL-P) x mipa(P-P).

3amanue 9. Jlano coorBercTBue ['=(X, Y, G). BoisicHuTh, KakuMu 13 4 OCHOBHBIX CBOMCTB
(BCIOY OMPEIEIIEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHATBHOCTh, WHBEKTUBHOCTH) oOmamaer I
Haiitn o6pa3 MHOxkecTBa A M mpoobpa3 MHOkecTBa B mpu nmanHom coorBeTcTBUU. [locTpouthb



COOTBETCTBUE MEXKIY OCCKOHEUHBIMH MHOKECTBAMH, O0JIaaroiiee TeM ke HabOpoM CBOMCTB, UTO
u I'. IlocTpouTh COOTBETCTBUE MEXy KOHEUHBIMU MHOKECTBaMU, 00Jaiatoliee HabopoM CBOMCTB,
npotuBonoioxHbeM 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. {ano cootBerctBue ['=(X, Y, G). BoisicHUTh, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCOy OMpENEIIEHHOCTb, CIOPBEKTUBHOCTh, (DYHKIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer I
[TocTpoUTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXKECTBAMH, oOiajaromiee HaOOpOM CBOWCTB,
MIPOTUBOMNOJIOKHBIM JaHHOMY. X — MHOKECTBO MHOTOWJIECHOB 2-i CTENIEHH OT OJJHOM NMepeMEeHHOM ¢
neiictBuTenbHBIMU K03 punmentamu, Y=R, ['={(MHOrOUIEH, €r0 KOpPEHBb)}.

3aganue 11. IlpoBeputh misi mpous3BOJbHBIX OTHomeHHMd @ u ¥ chnpaBemIMBOCTH
yrBepkaeHus: «Ecim otHomenuss @ u W o06mamaioT CBOWCTBOM aHTHUPE(IEKCUBHOCTH, TO
otHomenne T=OUY Tarxxe o01agaer CBOWCTBOM aHTHPE(PIEKCUBHOCTI.

3amaaue 12. CkoJIBKUMH croco0aMud M3 KOoAael B 36 JIMCTOB MOXHO BBHIOpaTh
HEYIOPSIOYCHHBIN HA0Op U3 5 KapT Tak, 4TOOBI B 3TOM Ha0Ope OBUIM B TOYHOCTH 1 «KOpOIbY, 2
«1ambl», 1 «mrkoBas» kapra?

3ananue 13. CKOJIBKO CYyIIECTBYET pa3jMUHBIX IEPECTAHOBOK OYKB CJIOBa «aTraMaH», Hpu
KOTOPBIX COTJIACHBIE UYT B al(aBUTHOM MOPSAIKE, & OYKBBI «a» HE CTOAT psiioM?

Bananue 14. Haiiti HanGonpmmii wieH pasnoxenns 6unoma (V5 + 3)17.
ooy Lol g4

3ananue 15. V3 nanHoOi nponopuuy HauTH X U Y. Cont 1C 1 Gy =5:412 .

3amanne 16. Haiitn xoddduiment mpu X B pasnokeHUH BhIpakeHHs P=(2+X2-X o
NOJMHOMHUAIILHON (OopMyJie, MOTyYeHHBIH IMOCIe PACKPBITUS CKOOOK W TPHUBENEHUS IMOJTO0OHBIX
YJICHOB.

3amanue 17. Ckonpko HaTypanbHbIX uncen oT 1 1o 10000 He nenutcs Hu Ha 4, HU Ha 5, HU
Ha 6, H1 Ha 77

3ananue 18. [logcunTarh KOJMYECTBO PA3IMYHBIX EPECTAaHOBOK LUPp uncna 4244522, npu
KOTOPBIX HUKaKue 3 OJJMHAKOBBIE IIU(PBI HE CIAEAYIOT APYT 32 APYIOM.
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X

3ananue 19. [loctpouTts Tabnuily 3HadeHuii OyneBoit pynkuun f(X, Y, Z)=X By Az — " v

3amganue 20. Sanucarh Tabnuiy 3HaueHUd GyHKIUU h(X,Yy), SBISIOMICHCS CyNepro3uirei
byuxrmii fr u T2, ecin f1=(1001 0111), f>=(0110 1011), h(x,y)=f1(X, f2(X,X,y),y).

3amanue 21. Jlns nannoit ¢ynkumu f(X,Y,Z) BBISICHUTH KaKHe €€ MEPEMEHHBIC SBISIFOTCS
(MKTUBHBIMH, a Kakue CyLIeCTBEHHbIMH. Bbipasuts f(X,y,z) dopmynoii, comepkamieii TOIBKO
cyuiecTBeHHble epemennsie. f(X,y,z) =(1011 1011).

3ananne 22. IlpeoOpasoBath nanHyw ¢Gopmyny f(X,y,Z) B 3KBHBaJICHTHYIO €, HO He

cojieprKalyto GUKTHBHBIX nepeMeHHbIX. f(X,y,z) = XYZv XV YV IV XYV XYz

3anmanue 23. BersicauTh Bonpoc o paBHOcwibHOCTH [ITH® f, f5, f3 cBenennem ux k CJIHO.
[TpeoOpa3oBaTh C MOMOUIbIO JUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuth mnomyueHHOe
BBIp@KEHUE. f1 = XYy VXYV Yz, fo, =xyVxz, fz3 =y VZz

3aganue 24. Haiitn aByms criocobamu nonuaoM ¢yakmuu. Haiitu CJJH®, CKH®. f=(1001
0111).

3aganue 25. Joompenenutsy ¢yukiuu f(x,y,z), g(X,y,z), h(x,y,z) tak, utoosr f€ M, g €
L,h € S. Ecnn noctpoeHue Kakoil-mudo (GyHKIMM HEBO3MOXKHO, JOKaXXHUTE 3TO. BhIsicHUTE BOIpoC
0 MPUHAAIICKHOCTH MMOCTPOEHHBIX PYHKIMI K Kiaccam Ty, T;.

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

3ananue 26. Jlansl rpadel G1 u G, . Haiioure G1 U Gz, G1N G2, G1 @ G2 aHanUTHYECKU H
n300pa3uTh pe3yabTaT rpaduuecku. s rpada G1 U G2 HalauTe MATPUILy CMEKHOCTH, MATPHILY
UHIUJICHTHOCTH, KOMIIOHEHTbI CHJIbHON CBA3HOCTH, MapLIPyThl (HO HE LENH) UIMHBI 7; MPOCThIE
LEMH, TIPOCTHIE ITUKIIBI, UCXOAAIINE U3 BEPIINHBI 1.



G G2
1 2 1
| O <>
4 3 3 2
3amanue 27. Haiinute cremeHu Bcex BepuIuH, paauyc W auamerp rpada G. Haiiaure
XpoOMaTH4eckoe 4ucio rpada, NpoBels €ro packpacky IO METOJy MHHHUMAJIbHOM PpacKpacKH.

SBnsercs 1 U300paKEeHHBIN rpad MmIaHapHbIM?
1 2 3 4

5 6 7 8

Bamanue 28. CocTaBuUB TaOJMIBI MCTHHHOCTH, BBISICHUTE, PAaBHOCHIIBHBI JIM CIICAYIOIIHE
dopmynbl anredpsl BbickasbiBanuii: F(X,Y,Z) = —[ = Xeo(Yv =2) - = (Xv=Y)) ],
GXY, D) =((= XA =2 v(XAZD)A =Y.

3anganue 29. Jlokaxwure, uto popmyna (P—Q)A(R—-S)A (P v R)) — (Q v S) sBusercs
TABTOJIOTHEN areOphl BhICKa3bIBAaHUI.

3ananue 30. OnpenenuTh 3HAYCHHE UCTUHHOCTH BBICKA3bIBAHUS

Javbax(x>*+ax+b =0),raea,b,x €R.

3aganme 31. HaiiTm MHOXECTBO WCTUHHOCTH MpeAHMKaTa
onpenenéHHoro Ha R .

3amanme 32. Haittm MHOXecTBO mcTHHHOCTH mpemukara P(x,y) ="(|x| > 2) = (|x| <
3)", onpenenéuHoro Ha R? .

3amganue 33. [y npenuKaToB, 3aJaHHBIX HA R, BBISCHHUTH, SIBISICTCS JIU MEPBbIA TPEIUKAT
SIBJISIETCSI CJICAICTBUEM BTOPOTO, @ BTOPOH - CIICICTBHEM TIEPBOTO.

"cosx = 7","3x% + 4 = =2".

3amanne 34. [IpuBecTd mprMep MHOXKECTBA, HA KOTOPOM IPEIUKATHl "X — NPOCTOE YUCJIO0"
U "X — HEe4ETHOEe YUCJIO" PaBHOCUIIBHBI.

3amanue 35. BoIsiICHUTD, SBIISETCS JTU BBIIOTHUMOM (opmyria

IXVYR(X, y) = P(X,y)
3ananue 36. BoisicHUTS, siBIISETCS I 001e3HAaYnMOM (hopMmyra
IX(P(x) = Q(x)) <> (VXP(x) — IxQ(X))

3amanue 37. llpuBectn 3anmanHyto ¢opmyldy K mnpuBenéHHoil ¢opme. VxP(x) —
Q) = VzR(2).

3ananue 38. [IpuBectu 3a1anHy0 HOpMyIy K IIpeIBapeHHON HOpMaIBbHOI GopMme.

VxP(x) = Q(y) = VzR(2).

P(X)="|3x+2]|>]| x[",

Bapmuanr 2

3amanue 1. CnpaBeyuBo 1 B obOuiem ciyyae yrepxkaenue: ecin AeB u BeC u CcD to
AeD? Moxer mu nipu HekoTopeix A, B, C, D BemonHsaTecst Habop ycnosuit: AeB, BeC, CcD,
AeD?

3amanue 2. [is ynuBepcainbHoro muoxxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MmHOXecTBa
A={-1; 1; 2; 3} u MHOXecTBa B, sIBIsTIOIIErocss MHOKECTBOM KOpHEll ypaBHeHHs X *+7x°+13x?-3x-
18=0,

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



0) BBIICHHTbH, KaKasl M3 IISATH BO3MOXKHOCTEH BbINojiHeHa Juisi MHOKecTB A u C: AcC, nim
CcA, umu A=C, mim ANC=J, nmu A n C HaxoAsaTcs B OOIIEM ITOJ0KEHNH,

B) HAalTH MHOXECTBO BCEX MOJMHOKECTB MHOXKeCTBa B.

3amanue 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPAMHATBI KOTOPBIX
YIOBIETBOPAIOT ycnoBusM Yy < 4/x, x*+y2<25 wu |x|<1,|y| <1 CcOOTBETCTBEHHO.
N3o0pa3ute B cucreme koopauHat x(0y muoxkectBo D, momydenHoe u3 mHoxectB A, B u C no
dopmyne (ANB)\C.

3amanue 4. CymecTByOT u MHOXKecTBa A, B, X Takue, 4TO BBIMOIHAETCS HAOOP YCIOBHUI
X\ B=A\B=J, (X n B)\ A#Z? CymecrBytoT a1 MHOkecTBa N, P, E Takue, 4TO BBIOJHSICTCS
nabop ycnosuii E\P=N\E= ), N\ Pz J?

3ananue 5. BeiscHUTH B3auMHOE pacrosioxenne MHoxecTB D= (A\X)u BUX , E= AU B

uX, F:(B ~X )JU(BNA), eciu A, B, X — mpou3BOJIbHBIC MOJAMHOXECTBA YHHUBEPCAIBHOIO
MHoOecTBa U.

3ananue 6. YOpOCTUTh BBIPAKEHHE (ANB) (A C)N(ANC))

3ananue 7. IlpoBeputh cnpaBeanmuBocTh paBeHCTBAa AxC=(Ax(CNB))u (AxC) s
A={1,2}, B={2,3}, C={1,3}. BolsicHUTb, BEpHO JI1 JAHHOE PAaBEHCTBO ISl MPOU3BOJIBHEIX A, B, C.

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

P PP, PLP, mp2(PL-P) x mpa(P-P).

3anmanue 9. Jlano coorBerctBue ['=(X, Y, G). BoisscHUTB, KakuMH 13 4 OCHOBHBIX CBOWCTB
(Bcroy OMpENENIEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBHOCTh, WHBEKTUBHOCTH) obOnamaer [
Haiitn o0Opa3 mHokecTBa A W mpoobOpa3 MHOkecTBa B mpu nanHOM coorBercTBUU. IlocTponTh
COOTBETCTBUE MEXKIY OCCKOHEUYHBIMU MHOKECTBAaMH, 00JIafjaroliee TeM ke HabOpOM CBOMCTB, YTO
u I'. IlocTpouTh COOTBETCTBUE MEXKTY KOHEUHBIMU MHOKECTBaMH, 00J1a/1a10111ee HaOOPOM CBOWCTB,
npoTUBOIOIOXKHBIM JanHoMy. X={ &, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (c,2), (d,1)}, A={ a,b
}, B={1,3}.

3ananue 10. Jlano cootBerctBue ['=(X, Y, G). BoisicHUTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZIy OMpENEIeHHOCTh, CIOPBEKTUBHOCTh, ()YHKIIMOHAIHLHOCTh, MHBEKTUBHOCTH) oOmamaer I
[TocTpouTh COOTBETCTBME MEXJy KOHEUHBIMM MHOXKECTBaMHM, oOjajaroniee HaOOpPOM CBOWCTB,
MPOTUBOMNOJIOXKHBIM JJaHHOMY. X — MHOXECTBO KPYI'OB Ha IUIOCKOCTH, Y — MHOYKECTBO TOYEK Ha
iockocty, ['={(xpyr, ero ueHTp)}.

3ananue 11. IlpoBeputh A npousBosIbHBIX OTHomeHWH @ u Y copaBenIMBOCTD
yrBepxaeHus: «Ecin otHomenus ® u W obnagaroT CBOWCTBOM aHTUPE(IEKCUBHOCTH, TO
otHomeHne T=ONY Taxxe o0nagaeT CBOMNCTBOM aHTHPEPIEKCUBHOCTI.

3aganue 12. CKOJIBKUMH croco0aMM M3 KOJoAsl B 36 JIMCTOB MOXXHO BBIOpaTh
HEYIOPSI0UYEeHHBIN Habop U3 5 KapT Tak, 4TOObl B 3TOM Habope ObUIM B TOYHOCTU | «KpecToBas»
KapTa, 2 «JIaMbl» U He ObUIO «uepBei»?

3amaane 13. CKONBKO CYMIECTBYET Pa3IMYHBIX MEPECTAHOBOK OYKB CJIOBa «BOPOH», MPH
KOTOPBIX OYKBBI «0» HE CTOSIT pAAOM?

3ananue 14. Haittn Hau6ombImii uneH pasnoxenns 6uaoma (V3 + 10)Y.

y y cr.Cr.C"=3:3:2

3amanue 15. M3 nanHOM nponopuuu HAUTU X U Y. © T .

Bamanune 16. Haiitu koddduuuent npu X% B pasnoxenuu seipaxkenus P=(1+x5-x1%)! mo
MOJIMHOMHMANILHOW (hopMysie, MOJyYeHHBIH MOCHe PacKpbITUS CKOOOK W MPUBEIEHUS MOJO0OHBIX
YJICHOB.

3amanue 17. Ckonmbko HaTypanbHBIX uncen oT 1 1o 10000 He nenuTcs HA HA 2, HU HA 3, HU
Ha 4, HU Ha 57

3amanue 18. [ToacunTaTh KOJIMYECTBO Pa3IUYHBIX MTEPECTaHOBOK IUpp uncia 6858757, mpu
KOTOPBIX HUKAKUE 2 OJJMHAKOBBIC IIU(PHI HE CIASAYIOT APYT 32 APYTOM.



3amanue 19. [Toctpouts Tabmuiy 3HadeHuii OyneBoit ¢pyukuuu f(X, y, )= (X | y) > IAY D
Z.

3amanue 20. 3anucars Tabmuiy 3HaueHHd QyHKIHU h(X,Y), SBISIOLICHCS CyIepHO3HIIHEi
byukuuu f, ecmn =(0110 1011), h(x,y)= f(x, f(y,x,y),X).

Bamanue 21. lna nanHoit (yHkimu f(X,Y,Z) BBISICHUTH Kakue €€ MEPEMCHHBIC SIBIISIOTCS
(GUKTUBHBIMH, a KakKHe CyliecTBeHHbIMH. Bwipasuth f(X,y,z) dopmyroii, comepkarieil TOIbKO
cymiectBeHHbIe nmepemennsbie. f(X,y,z) =(0011 1100).

3amanne 22. IlpeobpaszoBars nmanuyio ¢opmyrny f(X,y,Z) B skBHUBaleHTHYIO €, HO HE

cojieprkalyto (UKTHBHBIX nepeMeHHbIX. f(X,Y,z) = Xyzv yzvXvxvyvz,

3ananue 23. BersicHuTh Bonpoc o paBHocwibHOCTH [IHD f, f5, f3 cBenennem ux k CJJHO.
[IpeoOpa3oBaTh C MOMOUIbIO JUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuth mnomyueHHOE
BBIDOXKEHUE. f; = YZV XZV XYZV VX, fo =XyVxyVyz, fz =ZXVyVxz.

3amanue 24. Haiitu nByms criocobamu noiuaoM ¢yukuuu. Haiitu CIIH®, CKH®. f=(0110
1011).

3aganue 25. Joompenenuts ¢ynkuuu f(X,y,z), g(X,y,z), h(x,y,z) tak, utoos f€ M, g €
L,h € S. Ecnu moctpoeHre Kakoii-mudo (QyHKIMH HEBO3MOXKHO, JIOKQKHUTE 3TO. BhIsscHUTE BOIPOC
0 MIPHHAJIC)KHOCTH TOCTPOCHHBIX (QyHKIUH K Kiaccam Ty, T;.

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

3ananue 26. Jlansl rpade G1 u Gy . Haiiqure G1 U Gp, G1N G2, G1 @ G2 aHanuTHYECKU H
n300pas3uth pe3yabTat rpaduuecku. Jns rpada Gi1 U G2 HaauTe MATPUILy CMEKHOCTH, MATPHILY
WHIMJICHTHOCTH, KOMIIOHCHTBI CHJIbHOW CBSI3HOCTH, MapuIpyThl (HO HE IENH) JUIMHBI 7; MPOCThIC
IETH, POCTHIC IUKJIBI, UCXOISIINE U3 BEPIIHHBI 1.

G1 G2
1 2 1

y

—0

4 3 3 2

3amanue 27. Haiinute cremeHu Bcex BeplIMH, paauyc W auamerp rpada G. Haiiaure
XpoMaTu4eckoe 4ucio rpaga, IpoBels €ro packpacky IO METOJy MHHHUMAJIBHOM pPacKpacKH.
SBnsercs 11 U300paKeHHBIN rpad MiIaHapHbIM?
1 2 3 4

5 6 7 8

3aganne 28. CocTaBMB TaONMIIBI MCTUHHOCTH, BBIICHUTE, PaBHOCWIBHBI JIU CIIEAYIOIIHE
dopmynbr anredpsl BoickasbiBanmii: F(X,Y,Z) = (X—=Y)vZ) A (=(XAY)e=Z), G(X,Y,Z) =
(XAYAZ)v((X—>=Y)A=2).

3amanue 29. Jlokaxute, uto ¢dopmyna ((P—R)A(Q—S)A(TRvV—S))—(—Pv—Q) smusercs
TaBTOJIOTHEN anreOpbl BHICKAa3bIBAHUM.

3aganue 30. OnpenenuTs 3HAYCHUE HCTHHHOCTH BBICKA3bIBAHUSI

Vx((x>1)Vv(x<2)) e (x=x)),rmex €R.

3amanuwe 31. HaifTu MHOXECTBO WCTHHHOCTH IMpeaUKaTa
onpeaenéHHoro Ha R .

P(x) ="|5x+3|>2]| x][",



3amanue 32. Haiith MHOXecTBO mcTHHHOCTH mpenukara P(x,y) ="(|x| > 1) = (|x]| <
5)", onpezenéuHoro Ha R? .

3amanue 33. [ns nmpenuKkaToB, 3aJaHHBIX HAa R, BBISICHUTH, SIBISICTCS JIM MEPBBIA MpeIUKaT
SIBIISICTCS CJICAICTBUEM BTOPOT'O, a BTOPOH - CIIEJICTBHEM IIEPBOTO.

"sinx=-1","x*+3=0"

3amanne 34. IlpuBecTH mpuMep MHOXKECTBA, HAa KOTOPOM TMpEAUKATBHl X —

CcOCTaBHOE YUC/I0" 1 "X — YETHOE YUCJI0" PaBHOCHIIBHBI.
3ananue 35. BoIsICHUTD, SIBIISETCS JTU BHIIOJTHUMOM (popmyra

VzR(z) <> 3xQ(X,y)
3ananue 36. BeisscHUTS, SBIIsICTCS U 00IIe3HAYMMOM hopmyra
VXYP(X, y) = IXVYP(X, y)
~ 3amanme 37. [lpuBectu 3amanHyro ¢Gopmyiny k nupuBeaéHuoi ¢opme. Ixy(P(x,y) <
(Q(x,y) = R(x,¥))).
3ananue 38. [IpuBecTu 3aanHy0 GopMyIy K MpeBapeHHON HOPMAIIbHOM (opme.
VyQ(x,y) — AxR(x, x).

Bapuant 3

3anmanue 1. CnpaBeymBo 1 B 00mieM ciydae yreepxacaue: eciim AcB u BcC u CeD To
AeD? Moxer mu nipu Hekotopeix A, B, C, D BemonnsaThCsI Hab0p ycnoBuii: AcB, BcC, CeD,
AeD?

Bamanue 2. Jlns yausepcanbHoro muoxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1; 1; 4;3} wu wmHOXecTBa B, sBusIOIIEroCss MHOXXECTBOM KOPHEH ypaBHEHUS x*-2x3-
12x%+18x+27=0,

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

0) BBIICHHTbH, KaKasl M3 TSATH BO3MOXXHOCTEH BhIMoJHEHa 11t MHOKecTB A n C: AcC, nim
CcA, wmn A=C, umn ANC=C, nmu A u C HaxoasTcs B 00IIEM TOJIOKEHHUH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKeCTBa B.

3amanue 3. Ilyctp A, B, C, - MHOXECTBO TOYEK IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
ynosnetBopsior  yenosuam 0 <y <+x; 2<x<6,-3<y<1 u x?+y?<18x
cooTBeTCTBEHHO. M300pa3ute B cucteMe koopauHaT X0y MHO»kecTBO D, momydueHHOe U3 MHOMKECTB
A, B u C no ¢popmyse (AU B)\C.

3ananue 4. CymecTBYIOT U MHOXecTBa A, B, X Takue, 4TO BBHIIOIHSAETCS Ha0Op YCIOBUU
B\ A=A N X= I, D n X# J? CymecrBytor au mHOokectBa N, P, E Takue, 4TO BBINOIHICTCS

Haoop ycinoBuit N N E —EUN:= P- &, N #D?

3aganue 5. BesicHUTH B3auMHOE pacnonioxkenne MHOKecTB D= (AAX)U (BNA), E= AuX,
F=(A\X)U(BNX)U(X\A), ecmu A, B, X — mnOpou3BOJbHBIC MOJMHOXECTBA YHUBEPCAIBHOTO
MHOkecTBa U.

3ananue 6. YIIPOCTUTH BBIpaXKEHHUE AVAVBUC) V(BN (4 C)) .

3ananwue 7. [IpoBeputs cripaBeyuBocTh paBeHCTBa AX(BAC)=(AX(CUB))\ (Ax(CNB)) mist
A={1,2}, B={2,3}, C={1,3}. BeIsicHUTb, BEpHO JI TAHHOE PAaBEHCTBO ]IS MPOU3BOJIBHEIX A, B, C.

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

P PP, PLP, p2(PL-P) x mipa(P-P).

3amanue 9. Jlano cootBetctBue I'=(X, Y, G). BrisicHuTh, KakuMu M3 4 OCHOBHBIX CBOWCTB
(BCIOZly ONpEIENEeHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTh, MHBEKTHBHOCTH) oOmamaer I.
Haiitn o6pa3 MHOxkecTBa A M mpoodbpa3 MHOkecTBa B mpu nmanHom cootrBetcTBuuU. [locTpoutsb
COOTBETCTBUE MEXKIY OECKOHEUYHBIMU MHOKECTBaMH, 00Jiajjaioliee TeM ke HabOpoM CBOMCTB, YTO
u I'. [TocTpouTh COOTBETCTBHE MEX1Yy KOHEYHBIMH MHOKECTBAMH, 00J1a/1at01iee HaOOpOM CBOWCTB,



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

3ananue 10. Jlano cootBerctBue ['=(X, Y, G). BoisicHUTh, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCroy OMNpENENIEHHOCTh, CIOPBbEKTUBHOCTh, (DYHKIIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer [
[TocTpouTh COOTBETCTBHE MEXKIYy KOHEUHBIMH MHOXXECTBaMH, oOjanaroniee HaOOpPOM CBOWCTB,
TIPOTHBOMONOKHBIM faHHOMY. X= (0,0), Y=[-1; 1], , ={(X, y): X’<y}.

3aganue 11. IlpoBeputh st mpous3BOJbHBIX OTHomeHWMd @ u ¥ chnpaBemIMBOCTH
yrBepxaeHus: «Eciu otHomenus ® u W o6magaroT CBOWCTBOM aHTHPE(IEKCUBHOCTH, TO
otHourenue T=0\Y Taxke 00aagaeT CBOMNCTBOM aHTUPE(IICKCUBHOCTI.

3amanne 12. CkoapKUMH crmoco0amMu M3 KOJNOAbl B 36 JIMCTOB MOXXHO BBIOpaTh
HEYIOPSAI0UYEeHHBIN Ha0Op U3 5 KapT Tak, 4TOObI B 3TOM HabOpe ObLT B TOUHOCTH 1 «Ty3» U XOTsI ObI
4 «xpecToBbIE» KapThl?

3amanne 13. CKONBKO CYIIECTBYET pa3IMYHBIX TIEPECTAHOBOK OYKB  CJIOBa
«MHTEPHUPOBAHUE», IPU KOTOPHIX COIJIACHBIE U TIJIACHBIE YEPENyIOTCs, IJacHble HAYT B
andaBUTHOM TOpsIKEe?

Bananue 14. Haiiti HanGonpmmii wieH pasnoxenns ounoma (V5 + 2)13,
y y Cr?.CCr =42:35:20

3ananue 15. U3 nanHoii mpornopuuu HalTu X uy. — * x x .

3ananue 16. Haittu xooddumment mpu X% B pasnoxenun suipaxkenus P=(4-x3+x%)} mo
MOJIMHOMHANIBHOW (hopMylie, MOJyYEeHHBIH TMOCTEe PACKPBITUS CKOOOK U MPUBEICHHS MOAOOHBIX
YJICHOB.

3ananue 17. Ckonpko HarypaiibHbIX yucen oT 1 go 10000 e genutcst HU HA 3, HU Ha 4, HU
Ha 5, HU Ha &7

3ananue 18. [logcuntaTe KOIHMUECTBO Pa3IMYHBIX MepecTaHOBOK mudp uucna 1249248, npu
KOTOPBIX HUKAKHE 2 OJAMHAKOBBIC IU(PBI HE CICAYIOT APYT 32 JPYTOM.

3amganue 19. [Toctpouts Tabnuiy 3HaueHuii Oynesoit pyukuuu f(X, y, z)= (X — y )®zv
X.

3ananue 20. Banucath Tabauily 3HaueHuit pyHkuuu h(X,y), sBISIOMIEHCS Cynepno3uiuei
dynxuu T, ecm f=(1001 0111), h(x,y)=Ff(X, f(X,X,y),y).

3ananue 21. Jlns nanHo#t dynkium f(X,y,Z) BBISICHUTH Kakue ee¢ MEPEeMEHHBIC SBIISIOTCS
(GUKTUBHBIMH, a KakKWe CyllecTBeHHbIMH. Boipasuth f(X,y,Z) dopmymoii, comepskarieil TOIbBKO
cymiectBenHbie mepemennsie. f(X,y,z) =(0101 1111).

3amganue 22. TlpeoOpasoBath manHylo (opmyny f(X,y,Z) B SKBHBaJICHTHYIO €i, HO He
cojiepKaIyro GUKTUBHBIX nepeMeHHbIX. f(X,y,z) = XYZVXYVXVYV IV XYL

3ananue 23. BeisicHuTh Bonpoc o paBHocuibHOcTH IH® f1, f7, f3 cBenenuem ux k CAHO.
[TpeoOpa3oBaTe C MOMOUIBIO JUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuTh momyueHHOE
BBIp@XKEHUE. f1 = YZV XZV XY, f, =ZyVXyVYXVyz, fz =XV XyzVXyZ.

3amganue 24. Haiitu aBymst criocobamu monuaoM Qyrkimu. Havitu CJJH®, CKH®. f=(1110
0111).

3amanue 25. Jloonpenenuts dynkiuu f(x,y,z), g(x,y,z), h(x,y,z) Tak, utoosl f€ M, g €
L,h € S. Ecnu mocTpoeHue Kakoii-mndo (GyHKIMH HEBO3MOXKHO, JTOKQXKHUTE 3TO. BBIsICHUTE BOIIpOC
0 MPUHAJICKHOCTH OCTPOCHHBIX (QYHKLUH K Kinaccam Ty, T;.

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

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



G G2
1 2 1
4 3 3 2
3amanue 27. Haiinute cremeHu Bcex BepuIdH, paauyc W auamerp rpada G. Haiinure

XpOMaTH4YeCKOe YHCIO rpada, MPOBEeOs €ro packpacky MO METOAY MHHHUMAJIbHOH pacKpackKH.
SBnsercs mu U300paKeHHBIN rpad mIaHapHbIM?

1 2 3 4
[
5 6 7 8

Bamanne 28. CocraBMB TaOIMIBI MCTHHHOCTH, BBISICHHTE, PABHOCHIIBHBI JIM CIIEIYIOIIHE
(dopmyisl anredpsr BeickasbiBanuii: F(X, Y, Z) = (7 (X<2(YV 22Z)A 2 X) 2> ( = (XV 1Y) <
2);G(X,Y,Z2)=XV(Y<2).

Zamanue 29. Jlokaxure, urto dpopmynaa (P—Q) A(R™S)A(PVR)) > (QVS) sasusercs
TaBTOJIOTHEN aareOpbl BHICKa3bIBAHHIA.

3ananue 30. OnpenenuTh 3HAYCHHE UCTUHHOCTH BBICKA3bIBAHUS
Vx3y(|lx —y| <3),roe x,y €R.

3amanme 31. HaiiTh MHOXECTBO WCTUHHOCTH MpEIUKaTa
onpeaenéHHoro Ha R .

3apanue 32. Hailtu MHokecTBO mcTMHHOCTH mpenukara P(x,y) ="(|x| > 4) - (|x| <
7)", onpenenénnoro Ha R? .

3amanne 33. [ nmpenuKkaToB, 3aJaHHBIX HAa R, BBISICHUTH, SBISIETCS JIM MEPBBIM MpeIuKaT
SBJISICTCS CJIEZCTBUEM BTOPOT'O, a BTOPOH - CIIEJICTBHEM IIEPBOTO.

"x=m/2""cosx>1"

P(x) = 7x—1|> 3| x|",

3ananue 34. [IpuBecTr mpuMep MHOKECTBA, HA KOTOPOM IpeAuKarsl "x 6osble 7" u "x —
He4yETHOEe YHCJIO" PaBHOCHIIBHBI.
3ananue 35. BbIsICHUTSD, sIBIISETCS I BHIIOTHUMOM opmyna

P(x) v3z(R(z) > Q(2))

3ananue 36. BeIACHUTSD, ABJISETCS JTU O0IIe3HAYNMOM opmyia

IX(P(x) = Q(X)) — (IXP(x) — 3IXQ(X))

3ananue 37. [IpuBecty 3agaHHyI0 GOPMYITY K IPUBEIEHHON (Popme.

IX(VYP(y) — Q(X)) A vy3xvy(Q(x) — P(y)

3ananue 38. [IpuBectu 3a1anHy0 HOpMYy K IpeIBapeHHON HOPMaIIbHOI GopMme.
Ix(VYP(y) — Q(x)) A Vyaxvy(Q(x) — P(y)

Bapmuanr 4

3amanue 1. CnpaBeyuBo 1 B obuieM ciydae yreepxkaeHue: ecin AeB u BcC u CeD 1o
AcD? Moxer mu nipu HekoTopeix A, B, C, D BemonHsaTecst Habop ycnosuit: AeB, BcC, CeD,
AcD?

3amanue 2. [is yauBepcaibHoro muoxkectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, mHOXecTBa
A={-1; 1; 2; 3} u MHOXecTBa B, SBIISIONMErocss MHOXKECTBOM KOpHEH ypaBHeHHs X*-17x*+36x-
20=0,



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

0) BBIICHHTbH, KaKasl M3 MSATH BO3MOXXHOCTEH BhIMOJHEHa it MHOKeCcTB A n C: AcC, wim
CcA, umu A=C, mm ANC=J, unu A u C HaxoAsaTcs B OOIIEM ITOJI0KCHUH,

B) HAalTH MHOXECTBO BCEX MOJMHOKECTB MHOXKeCTBa B.

3amaaue 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPAMHATHI KOTOPBIX
ynoBaeTsopsior ycaosusaM |x| < 5,|y| < 1; x| < 1,|y]| <5 u x2 4+ y? <16 cOOTBETCTBEHHO.
N3o00pa3ute B cucreme koopauHat x0y muoxkectBo D, momydeHHoe u3 mHoxkectB A, B u C no
dopmyne (AU B) UC.

3amanne 4. CymecTByrOT a1 MHOXecTBa A, B, X Takue, 4To BBINOJHACTCS HAOOp YCIOBHIA
B\ X=X\ A= &, B @? CymiectBytoT su MHOkecTBa N, P, E Takue, 4TO BBIIOJHIETCS HAOOD

yCIIOBUI e=EUN=p \E=0, NAE. 7?
3aganue 5. BbUICHUTH B3auMHOE pacrojioxenue MHoxecTB D= (BNX)u AVX , E= (BuU

X NA) U (BnX), F= AUX, ecin A, B, X — Ipou3BOIbHBIE MOIMHOXKECTBA YHHBEPCAIBHOIO
MHO>kecTBa U.

3azanne 6. Yipocruts swipaxerne (AN B) (AW B)w(ANB) (A B)

3aganue 7. [IpoBeputs crpaBeumuBocTh paBeHCTBA AXC=(Ax(C\B))U (AXC) mus A={1,2},
B={2,3}, C={1,3}. BeisicHuTb, BEpHO JI1 JaHHOE PABEHCTBO JJIsi MPOU3BOJIbHBIX A, B, C.

3amanwue 8. s nannoro rpaduxa P={(3,3), (3,2), (2,2), (1,2), (3,1)} naiitu:

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

3ananue 9. Jlano coorBerctBUe ['=(X, Y, G). BBIACHUTB, KaKMMHU U3 4 OCHOBHBIX CBOMCTB
(BCIOZly ONpEIENEeHHOCTh, CIOPBEKTUBHOCTH, (DYHKIIMOHAJIBHOCTh, MHBEKTHBHOCTH) oOmamaer I.
Haiitn o0pa3 mHoxkecTBa A M mpooOpa3 MHOkecTBa B mpu manHom cootBetcTBUH. [locTpouTh
COOTBETCTBUE MEXKIy OECKOHEYHBIMA MHOXXECTBAaMH, 001aatoniee TeM ke HabopoM CBOWCTB, YTO
u I'. [TocTpouTh COOTBETCTBHE MEX/y KOHEYHBIMH MHOXKECTBAMH, 00J1a/1atoliee HaOOpOM CBOMCTB,
npotuBomnonaoxueiM ganHomy. X={ a, b, ¢, d, e }, Y={1, 2, 3, 4}, G={(d,1), (b,2), (e,4), (8,3)}, A={
b,c}, B={1, 2}.

3amanue 10. Jano cootBerctBue ['=(X, Y, G). BeIsICHUTB, KaKUMHU U3 4 OCHOBHBIX CBOWCTB
(BCIOJly ONpEAeNeHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTh, MHBEKTHBHOCTb) oOnamaer I.
[TocTpouTh COOTBETCTBHE MEXKIYy KOHEYHBIMH MHOXXECTBaMH, oOjamaroniee HaOOpPOM CBOWCTB,
HPOTUBOIIOJIOKHBIM JJaHHOMY. X— MHOXeCTBO HaTypaJibHbIX unces, Y=R, I'={(x, Inx)}.

3ananue 11. IlpoBeputh mans npousBosIbHBIX oOTHomeHWH @ u Y copaBenIMBOCTD
yrBepkaeHus: «Eciau ortHomenus @ u W o6namaroT CBOWCTBOM aHTHUPE(IEKCUBHOCTH, TO
otHomeHne T=MAY Taxxe 001a1aeT CBOMCTBOM aHTHUPE(DIEKCUBHOCTIY.

3ananue 12. CkonbkuMH crocobamMu U3 Kojoabl B 36 JHMCTOB MOXHO BBIOpaTh
HEYNOPsI0UeHHBIH Ha0Op M3 5 KapT Tak, 4ToObl B 3TOM Habope ObLIO B TOYHOCTH 3 «Iambl», 2
«KPECTOBBIE)» KApPTHI?

3amanue 13. CKOJBKO CyIIECTBYET Pa3IUYHBIX MEPECTaHOBOK OYKB CIIOBAa «B30OPBIKHYID,
IIPY KOTOPBIX MEXKIY IBYMS TITACHBIMU HAXOJISITCSI TPH COTJIACHBIE?

3ananue 14. Haitt HauGombImii uieH pasnoxenus 6uaoma (V6 + 3)12.
2Ll 2.4

3amanue 15. M3 nanHO#M nponopuuy HAUTH X U Y. Cont 1€ 1€ =31413 .

Bamanue 16. Haittu xosddumuent npu X0 B pasnoxennn Boipakenns P=(x"-2+x°%)% no
MOJIMHOMHMANILHOW (hopMyJie, MOJyYeHHBIH MOCHe PacKpbITUS CKOOOK W MPUBENEHUS MOJO0OHBIX
YJICHOB.

3amanane 17. Ckonmbko HaTypanbHBIX uncen oT 1 1o 10000 ve nenutcs Hu Ha 6, HU HA 7, HU
Ha 3, HU Ha 27

3amanue 18. [lomcunTaTh KOJWYECTBO PA3IMYHBIX MEPECTAaHOBOK Mudp umcia 32331252,
IIpY KOTOPBIX HUKAaKUe 3 OJMHAKOBBIC IIU(PBI HE CIACAYIOT APYT 32 IPYTOM.



3amganue 19. [Toctpouts Tabmuiy 3HaueHuii Oyiaesoi pyukuuu f(X, Y, 2)=X vy D Z <.

3ananue 20. Hanucatp Tabmuiy ¢yakmun h(X,Y), SBIASIOMIYIOCS CyIEpHO3UIMed (yHKIUI
f1 u 2, ecm f1=(1110 0110), f>=(1100 0111), h(x,y)=f1(x, f2(y,Xx,y),y).

Bamanue 21. na gannoit ¢yukiuu f(X,Y,Z) BBISICHUTH Kakue €€ IMEPEMEHHBIE SIBIISIOTCS
(GUKTUBHBIMH, a Kakue cyllecTBeHHbIMU. Boipasuth f(X,y,Z) dopmymoii, comepskarieil TOJIbBKO
cymectBenHbie nepemennsie. f(X,y,z) =(1000 1000).

3aganue 22. IlpeoOpasoBath manHyo (opmyny f(X,y,Z) B SKBHBaJICHTHYIO €if, HO HE
coaepxanryro GUKTUBHBIX nepemennsix. f(X,y,z) = XYZVXVYVXYyIVXVYVL

3amanue 23. BeisicHuTh Bonpoc o paBHocuiabHOCTH JJH® f1, f5, f3 cBenennem ux k CAHO.
[IpeoOpa3oBaTh C MOMONIBIO AUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuth momyueHHOE
BBIp@KEHUE. f1 = XYZV XZV XyZ, f, = XyVxyzZV z, f3 =yx V yz.

3ananue 24. Haiitu nBymst ciocobamu nosinaoM ¢ynkiuu. Haiitu CIH®, CKH®. f=(0111
1001).

Bamanue 25. Jloompenenuts ¢yukiuu f(X,y,z), g(X,y,z), h(x,y,z) tak, utoosr f€ M, g €
L,h € S. Ecnn noctpoeHne Kakoii-mudo (QyHKIMH HEBO3MOXKHO, JTOKXKHUTE 3TO. BhIsicHUTE BOIpOC
0 MIPUHAJICKHOCTH IOCTPOCHHBIX (PyHKIMH K Kiaccam Ty, T;.

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

3ananue 26. Jlanbsl rpadel G1 u G2 . Haiinure G1 U G2, G1N G2, G1 @ G2 aHanmuTUYeCcKu 1
n300pa3uth pesynabTaT rpaduuecku. Jns rpada Gi U G2 HailnuTe MaTPUIly CMEKHOCTH, MATPHUILY
WHITUJICHTHOCTH, KOMITOHEHTHI CUJILHOW CBSI3HOCTH, MApHIPYTHl (HO HE IENH) JUIUHBI 7; TPOCTHIE
LEMH, IPOCThIE LIUKIIbI, UCXOSIINE U3 BEPIIHHBI 1.

Gl GZ

O

4 3

3 2
3amanue 27. Haiinute cremeHu Bcex BeplIMH, paauyc W auamerp rpada G. Haiiaure
XpoMaTHYeCKoe 4Hucio rpada, mpoBeas €ro packpacky MO METOAY MHHHMMAJIbHOM pPaCKpacKH.
SBnsercst 11 U300paKeHHBIN rpad MiIaHapHbIM?

1 2 3 4

3amanue 28. CocTaBUB TaOJHIIGI MCTHHHOCTH, BBISICHUTE, PAaBHOCHIIBHBI JIH CIIEAYIOIIHE
dopmyis! anre6pst BeickaspiBanuii: F(X, Y, Z) = (XNY—2)) V-(X V= 2))» = (Yo 2), G(X,
Y,2)=—(X—=2Z2) VY.

Bamanne 29. JJokaxwute, uto dopmyaa (P—R) » (Q—S) » (- R V- S)=(-PV Q)
SIBJISIETCSI TABTOJIOTHEN areOphl BHICKa3bIBAaHHI.

3aganue 30. OnpeaenuTh 3HAYCHUE UCTHHHOCTH BBICKA3bIBAHHSI

IXVY(COSX # COSY) e 4 y €R.



P(x) ="|9x-5| < 4| x|",

3amanune 31. HaifTu MHOXXECTBO WCTHHHOCTH IMpeaUKaTa
onpeaenéHHoro Ha R .

3amanue 32. Haittu muokecTBO mctmHHOCTH mpemukara P(x,y) ="(|x| >9) = (|x| <
4)", onpenenénnoro Ha R? .

3amanue 33. [[ns nmpenuKkaToB, 3aJaHHBIX HAa R, BBISICHUTH, SBIISICTCS JIM NEPBBIA MpeIuKaT
ABISIETCS CIIEACTBIEM BTOPOT0, a BTOPOIA - ciieficTBUEM nepBoro. "x < 5","x2 — 7x + 12 = 0".

3amanue 34. [IpuBecTn npuMep MHOXKECTBA, HA KOTOPOM IPEIUKaThl "X MeHblle 2" u "x —
YETHOE YUCJI0" PABHOCUIIHHBI.

3ananue 35. BeIACHUTSD, SBISETCS U BBIMTOJIHUMOUN (opMmyiia

Vxy(Q(x,y) = P(x,y)).

3amanne 36. BoeisicHuTh, sBisiercs Jm oOme3HaunMoit popmyna Vx(P(x)V Q(x)) &
(VxP(x)) V(VxQ(x)).

3amanue 37. [IpuBecTtu 3agannyro GopmMyiy K TpuBeaEHHON dopme.
IXVYQ(x, y) = VyIxQ(X, y)

3ananue 38. [IpuBecTu 3apanny0 GopMyIy K MpeBapeHHON HOPMAIIbHOM (opme.

IVYQ(X, y) = VyIXQ(X,y) |

Bapmuanrt 5

3amanue 1. CripaBemmBo u B o0mieM ciaydae yreepxaenue: eciu ACB u BcC u CeD 1o
AcD? Mosxer nu npu HekoTopsix A, B, C, D Beimonusatecs Habop ycnosuit: ACB, BcC, CeD,
AcD?

3amanue 2. s yausepcaibHoro muoxxkectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, mHOXecTBa
A={-2; 1; 4; 3} u MHOXecTBa B, sBNIIOMEr0Cs MHOXKECTBOM KOpHEH ypaBHeHHs X*-11x2-18x-8=0,

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

0) BBISICHHUTDH, KaKkasi U3 MATH BO3MOXHOCTEH BhIMONHEHA g MHOXKecTB A u C: AcC, wnun
CcA, wmn A=C, umn ANC=0, nmu A u C HaxoasTcs B 00IIEM TOJIOKEHHUH,

B) HAalTH MHOXECTBO BCEX MOJMHOKECTB MHOXKECTBA B.

3amanue 3. Ilyctp A, B, C, - MHOXECTBO TOYEK IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
Y/IOBJIETBOPSIOT ycIoBuAM ¥y —x2 < 1; y—x?2>—-3u x>0 coorBerctBeHHO. M300pasute B
cucteme koopauHat X0y MHOkecTBO D, mosnyuenHoe u3 MHOkecTB A, B u C o dpopmyne (A U B)\
C.

3ananue 4. CymecTByIOT U MHOXkecTBa A, B, X Takue, 4To BBINOJHSAETCS HaOOp YCIOBUM

AN B:AUX =, B\ X # @&? Cymecrsytor qu mHoxectBa N, P, E Takue, 9TO BBIMOIHACTCS
Habop ycnosuit P\ N=E=N \ P= J, N~ J?
3amganue 5. BesICHUTH B3auMHOE pacroyiokenne MHOxecTB D= (XNB)u (A\B), E= A U B

v X , F= (AAB)U(X(\A)UBUX , ectm A, B, X — mpou3BoNbHBIE MOIMHOXECTBA
YHUBEpCaAIbHOTO MHOXecTBa U.

3anamme 6. Vipoctuts epaxenue (A2 B)N(BUC)N(ANC),

3amganue 7. IlpoBeputh crpaBemannBocTh paBeHCTBa Ax(BUC)=(AxB)U (Ax(C\B)) mus
A={1,2}, B={2,3}, C={1,3}. BeiAcHUTH, BEpHO JIM JaHHOE PAaBEHCTBO JJIsl MPOU3BOJIbHBIX A, B, C.

3ananue 8. lnsa gannoro rpaduka P={(0,1), (1,1), (1,0), (0,2), (2,1)} Haiitu:

P, PP, PLP, mp2(PL-P) x mpa(P-P).

3ananue 9. Jlano coorBerctBue ['=(X, Y, G). BoiscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCroy OMNPENENIEHHOCTh, CIOPBEKTUBHOCTh, (YHKIMOHAJIBHOCTh, WHBEKTUBHOCTH) obOnamaer I
Haiitu o6pa3 mHoxkecTtBa A u npooOpa3 MHOxecTBa B mpu ganHom cootBetcTBUHU. IlocTpouth
COOTBETCTBUE MEXJy OECKOHEUHBIMH MHOXECTBaMH, 00a/jaroliee TeM ke HabOpoM CBOWCTB, UTO
u I'. [TocTpouTh COOTBETCTBHE MEX1Yy KOHEYHBIMH MHOKECTBAMH, 00J1a/1at01iee HaOOpOM CBOWCTB,



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

3ananue 10. Jano cootBerctBue ['=(X, Y, G). BoisicHUTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOAY ONPEICIICHHOCTh, CIOPBEKTHBHOCTh, ()YHKIIMOHAJIHLHOCTh, MHBECKTUBHOCTH) oOyamaer I
[TocTpoUTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXKECTBAMH, oOiajaromiee HaOOpOM CBOWCTB,
MPOTUBOMOJIOXKHBIM JaHHOMY. X— MHOXECTBO JIEUCTBUTEJIbHBIX YHUCEJ, Y- MHOXKECTBO BCEX

HENPEPBIBHBIX Ha oTpeske [a, b] Gpynkumi, FZ{(err%g)é] fo), fxn}

3ananue 11. IlpoBeputb mans npousBosbHBIX oOTHomeHWH @ u Y copaBenIMBOCTD
yrBepxaecHus: «Eciu orHomenuss @ u ¥ o0nanaroT cBOMCTBOM CUMMETPUUYHOCTH, TO OTHOLIEHHE
T=0OAY Takxe o01agacT CBOMCTBOM CUMMETPUYHOCTH Y.

3amanaue 12. CKOJBKUMH crHoco0aMu H3 KOJOAbI B 36 JIMCTOB MOXKHO BBIOpaTh
HEYIOPSIOYCHHBIN HA0Op U3 5 KapT Tak, YTOOBI B 3TOM Ha0Ope ObLIO B TOYHOCTH 2 «KPECTOBBIX)
KapThl, 1 «OyOHOBas» KapTta, 1 «1ama?

3ananue 13. CKOJIBKO CyIIECTBYET pa3jIUYHbIX NEPECTAHOBOK OYKB CIIOBA «IAcCTyX», MpHU
KOTOPBIX MEX]y IBYMS IJIACHBIMU HaXOMASTCS JIBE COTJIacHbIE?

3ananue 14. Haiiti HanGonbimii wien pasnoxenus 6unoma (V7 + 3)15.
yiboey ool g8

3aganue 15. VI3 naHHOM NpONOPIXY HAUTH X U Y. C“l ’ C“l ’ Cx” =4:5:4 .

3ananue 16. Haittu xooddumment mpu X% B pasnoxenun Beipaxkenus P=(Xx'+3-x%)% mo
MOJIMHOMHANIBHOW (hopMylie, MOTyYEHHBIH TOCTEe PACKPBITUS CKOOOK U MPUBEICHHS MOAOOHBIX
YJICHOB.

3ananue 17. Ckonpko HarypaibHbIXx yucen oT 1 qo 10000 e genutcst HU HA 5, HU Ha 8, HU
Ha 9, Hu Ha 47

3amanue 18. IlogcumTaTh KOJIMYECTBO PAa3IMUHBIX MEpecTaHOBOK mudp uucna 46749679,
MIPH KOTOPBIX HUKAKKE 2 OJMHAKOBBIC ITU(PHI HE CISAYIOT APYT 32 JPYTOM.

3amanue 19. [Toctpouts Tabmuiy 3HauUeHuit OyneBor GpyHkimu f(X, Yy, 2)= X v y—1 Dy.

3ananue 20. Hanucare Tabmuiy GpyHkuuu h(X,Yy), SBISIONIYIOCS Cylepro3uluei QyHKImit
f1 u T2, ecom £,=(0110 1011), f1=(1110 0110), h(x,y) = f1(y, f2(X,y,X),X).

3ananue 21. Jlns nanHo#t dynkium f(X,Y,Z) BBISICHUTH Kakue e¢ MEPEMEHHBIC SBIISIOTCS
(GUKTUBHBIMH, a KakKWe CyliecTBeHHbIMU. Boipasuth f(X,y,Z) dopmymoii, comepskarieil TOIbBKO
cymectBenHbie mepemennsie. f(X,y,z) =(1010 0000).

3amganue 22. TlpeoOpasoBath manHyro (opmyny f(X,y,Z) B SKBHBaJICHTHYIO €if, HO HE
coJiepKallyto (PMKTUBHBIX MEPEMEHHBIX.

fxyz) = Y2V XYZVXYZVXY VXV YV

3anmanue 23. BersicHuTh Bonpoc o paBHocwibHOCTH [IH®D f, f5, f3 cBenennem ux k CJJHO.
[TpeoOpa3oBaTh C MOMOUIbIO JUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuth mnomyueHHOe
BBIpaXEHHUE. f; = YZV XYV YZVZX, f, = XyVyzVxz, f3 =XyVyZV xz.

3amganue 24. Haiitu aBymst ciocobamu monuaoM ¢ynakiuu. Haiitu CJJH®, CKH®. =(1100
0111).

3anmanue 25 Jloonpenenuts Gynknuu f(X,y,z), g(X,y,z), h(x,y,z) Tak, utoos f€ M,g € L, h €
S. Ecnu moctpoenue Kkakoil-mubo (GpyHKIMM HEBO3MOXKHO, JIOKaXHUTE 3TO. BhIACHUTE BOmpoc O
MIPUHA]JIEKHOCTH MTOCTPOCHHBIX QyHKIUH K Kiaccam T, T.

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

3ananue 26. Jlansl rpadet G1 u Gz . Haitnute G1 U G2, G1N Gz, G1 @ G2 aHanmuTHYeCKH U
n300pa3uTh pe3ynbraT rpadpudeckn. s rpada Gi U G2 HaliguTe MaTpUIly CMEXKHOCTH, MATPHILY
WHIMJICHTHOCTH, KOMIIOHEHTHI CHJIBHOW CBSI3HOCTH, MapuIpyThl (HO HE IENH) JUTMHBI 7; MPOCTHIE
LENH, TPOCThIE IIUKIIbI, UCXOAAIINE U3 BEPLINHBI 1.



G1 G2
1 2 1
‘ Z &
4 3 3 2
3amanue 27. Haiinute cremeHu Bcex BepuIdH, paauyc W auamerp rpada G. Haiinure

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

SBnsercst mu n300pakeHHBIN rpad miaHapHBIM?
1 2 3 4

5 6 7 8

3ananue 28. CocTaBUB TaOJMUIBl MUCTUHHOCTH, BBUICHUTE, PABHOCHJIBHBI JIM CIICIYIOIIHE
dopmymsl anredpsl BeickazbiBanuii: F(X, Y, Z) =~ [((CY Y =2)X)AXAMY— —2))], G(X, Y, Z2)
= (XAYAZ) Y =X ¥V (XA =Y) V (XAYA =2Z).

3ananue 29. Jlokaxure, 91O dbopmyita (P—-Q)—{(R— —Q)—[((S—
—P)—>R)—((—TYP)—(T—Y9S))]} sBisercs TaBToJ0OrHel alreOphl BHICKA3bIBAHU.

3ananue 30. OnpenenuTh 3HAYCHUE UCTUHHOCTH BBICKA3bIBAHUS

VXy(cosx # cosy), e X,y € R.

3amanune 31. HaiftTm MHOXXECTBO WCTHHHOCTH MpEIHUKATA P(X) ="12x=7]<5]x[",

onpeaenéHHoro Ha R .

3aganue 32. Haiitu MHOXecTBO MCTMHHOCTHM mpeaukara P(x,y) = "(]x| > 10) » (|x| <
2)", onpenenénnoro Ha R? .

3aganue 33. [l NpenuKaToB, 3aJaHHBIX HA R, BBIACHUTS, SIBISICTCS JIM NEPBBIA MpeuKaT
SBJISIETCSI CIIEACTBUEM BTOPOT'0, @ BTOPOH - CIEICTBUEM IIEPBOTO.

"XT=5x+6=0""x-2]=1"

3ananue 34. [IpuBecTr mpuMep MHOXKECTBA, HA KOTOPOM MpeAuKarsl "x 6osibiie 10" u "x —
He4yETHOE YUCJI0" PaBHOCHIIBHBI.

3ananue 35. BbIACHUTS, ABIseTC U BhimonHUMOl Gopmyna 3xVy(R(x, x) AR(x,y)).

3amanne 36. BoIsicHUTD, SBIISIETCS TN 00IIe3HAYNMOM popmyria

3xP(x) & VxP(x).

3ananue 37. [IpuBecty 3agaHHyI0 GOPMYITY K IPUBEIEHHON (opme.

P(y) = VxQ(x,y) = P(¥).
3ananue 38. [IpuBecty 3a1aHHyI0 (OPMYITY K IPEIBAPCHHON HOPMAITBHOH (opMe.

P(y) - VxQ(x,y) = P(¥).

KpaTlcoe OMUCAHUEC U PETVIAMEHT BbINMOJHCHUSA
I/IH)II/IBI/IHyaJ'H)HOG JOMAIIHEC 3aaHNEC CAACTCA MPENoaaBaTe/It0 B KOHIEC CEMECTPA.

Kpurepumn oneHku:
- OLICHKA «3a4YTCHO» BBICTABIISICTCA CTy,Z[GHTy, €CJlIn HpaBI/IJIBHO BBIITOJIHCHO HE
meHee 70% 3amanus;



- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM MPaBUIILHO BBIIIOJIHEHO
MmeHee 70% 3agaHus.

7.2.2. KourpoapHaa padora Nel mno Tteme «Muoxkecrsa. CooTBeTCTBHA.
KomMOuHATOPHKAY

(naumenosanue oyeHoUH020 cpeocmea)

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

Bapuanrt 1

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

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

0) BBISICHUTD, KaKas U3 MSITH BO3MOXKHOCTEH BbINOJIHEHa g MHOKecTB A u C: Ac C, uiu
Cc A, umu A=C, mm ANC=0, unu A u C Haxoa4TCs B 00IIEM ITOJ0KEHHH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKeCTBa B.

3ananue 2. Jlano coorBerctBue ['=(X, Y, G). BoIACHUTB, KakuMHU U3 4 OCHOBHBIX CBOMCTB
(BCrofly ONPENEIIEHHOCTb, CIHOPBEKTUBHOCTh, (YHKIMOHAJIBHOCTh, MHBEKTUBHOCTH) oOsamaer I
Haiiti 06pa3 MHOkecTBa A u mpooOpa3 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 IIOCKOCTH}, Y={MHOXeCTBO TOYeK IuIockocTtu} G-(Kpyr,
€ro LEHTP).

3amanue 3. U3 20 cTyneHTOB HAJ0 Ha3HAUYMUTH 5 JeKYypHbIX. CKOJIBKUMHU crioco0aMu 3TO
MOJKHO cJienaTh?

3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJYYUTh MEPECTAHOBKOW OYyKB ClIOBa
«BOPOH», TaK YTOOBI J1B€ OYKBBI «0» HE CTOSIU PSJIOM?

3aganue 5. U3 7 pycckux U 4 HEMIIEB HY>)KHO COCTaBUTh KOMHUCCHIO B 6 juil. CKOJIBKUMHU
croco0aMu MOXHO 9TO C/IeJIaTh, €CJIM B COCTaB KOMUCCHUU JOJIKHO BOUTH HE MEHee 2 HEMIIEB?

3ananue 6. B rpynne 35 yyammxcs. M3 Hux 20 mocemaroT MaTeMaTU4eCKuil KpyKokK, 11 —
¢busnueckuit; 10 yyammxcss HE TOCEMIAIOT HU OJHOTO M3 ATHX KPYXKKOB. CKOJBKO ydaIlUXCs
nocenaroT o0a kpyxka? CKOJIbKO YJaluXcsl MOCEMIalT TOIbKO MaTEMAaTUYECKUN KPYHKOK?

Bapmuanr 2

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

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

0) BBISICHUTD, KaKasi U3 TSITH BO3MOXKHOCTEH BbITIONIHEHA Ju1st MHOXeCTB A u C: Ac C, wiun
Cc A, umu A=C, niiu ANC=, nmu A u C HaxoasaTcs B 00IIEM ITOJI0KCHUH,

B) HaliTM MHO>KECTBO BCEX MOJMHOKECTB MHOXKECTBA B.

3amanue 2. Jlano cootBetctBue ['=(X, Y, G). BrisicHuTh, KakuMu M3 4 OCHOBHBIX CBOWCTB
(BCIOZly ONpEIENCHHOCTh, CIOPBEKTUBHOCTb, (YHKIIMOHAJIBHOCTh, MHBEKTHBHOCTH) oOmamaer I.
Haiiti 06pa3 MHOkecTBa A U ipooOpa3 MHOXKeCTBa B npu 1aHHOM COOTBETCTBHUHU.

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

b) X={Muorounensl 2 CTEMNEHH OT OJHOH TEPEMEHHOW C JICHCTBUTEIbHBIMU
koopduuuentamu }, Y=R, G-(MHOrouseH, ero KOpeHs).

3amanue 3. U3yuatorcs 10 yueOHBIX mpeaMeToB. B moHeneIpHUK HA/I0 TTOCTaBUTh 6 YPOKOB,
npuyeM Bce pazHble. CKOJBKUMH CIIOCOOaMU MOYKHO COCTaBUTbh PACIUCAHNE HA OHEACTbHUK?

3ananue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO IOJYyYUTh NEPECTAaHOBKOM OYyKB clioBa
«araMaHy, TaKk YTOOBI COTJIACHBIE IIIJIH B ali()aBUTHOM MOPSIAKE, HO OYKBHI «a» HE CTOSUIU PsIIOM?

3amanue 5. CKOIBKUMH CIIOCOOaMU TISITh JIEBYIICK U TPOE FOHOIIIECH MOTYT pa3OUThCS Ha JIBE
KOMaHJIbl 110 YETHIPE YEJIOBEKAa B KOMAaHJE, €CIU B KaXI0W KOMaHJE IOJDKHO OBITH XOTS OBl IO
OJHOMY tOHO1IE?



3aganue 6. OnpenenuTh YUCIO BCEX IUIOXUX JTHEH, ecu 12 nHel men n0Xab, 8 IHeW ayi
BeTep, 4 AHS OBLIO XOJIOAHO, IPUYEM S5 AHEH ObUIM M JOXKIJIUBBI, M BETPEHBI, 3 AHS JOXKIJIUBBI U
XOJIOJIHBI, 2 JTHSI BETPECHBI ¥ XOJIOAHBI, | ICHD OBbLT 0K ITUBBIA, BETPSHBIN M XOJIOAHBIHN, 2 XOPOIIUX
JHEW He OBbLIO 3a JaHHBINA MTEPHOI.

Bapuant 3

3amanue 1. [lis yausepcaibHoro muokectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, mHOXecTBa
A={1,2,3.4} u nna B={-3, -2, 4, 5}

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

0) BBISICHUTD, KaKasi M3 TSATH BO3MOXKHOCTEH BbITIOJIHEHA Juisi MHOXeCTB A u C: Ac C, wimn
Cc A, umu A=C, mimm ANC=J, nmu A u C HaxoasaTcs B OOIIEM ITOJIOKEHNH,

B) HAalTH MHOXECTBO BCEX MOJMHOKECTB MHOXKECTBa B.

3amanue 2. Jlano coorBerctBue ['=(X, Y, G). BoisicHuTh, KakuMu 13 4 OCHOBHBIX CBOMCTB
(BCroly ONpPENEIIEHHOCTb, CIHOPBEKTUBHOCTh, (YHKIMOHAJIBHOCTh, MHBEKTUBHOCTH) obOsamgaer I
Hatitu 00pa3 MHOkecTBa A 1 pooOpa3 MHOXKECTBA B 1Tpu TaHHOM COOTBETCTBHUH.

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, +), Y=[-1,1], G- (X, y): X’<y.

3amanue 3. CKOJIBKO HEYJAYHBIX MOMBITOK MOXET OBITh CIIETaHO YEJIOBEKOM, HE 3HAIOIIUM
CEKPETHOTO KO/a, COCTABIICHHOTO U3 5 U, U MOAOUPAIOIIETO €ro Haynaqy?

3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJYYUTh MEPECTAHOBKOW OYyKB ClIOBa
«MHTEPHUPOBAHUEY, TAK YTOOBI COTIIACHBIC U TJIACHBIC YEPEIOBAIHCH, TJIACHBIC UK B aJI()aBUTHOM
nopsiake?

3ananue 5. B ypHe Haxonarcs 5 OenblX, 7 KpacHbX, 6 roiyObix mapoB. CKOJBKO
CYIIECTBYET CIIOCOOOB M3BJIeUb 9 MIapOB TaK, YTOOBI CPEIU HUX OKa3aloCh 2 OenbIX, 3 KpacHbIX U 4
roiyObIx 1mapa?

3aganue 6. [Ipu ompoce 13 uenoBek, KaxAblid U3 KOTOPBIX 3HAET MO KpailHEH Mepe OJMH
WHOCTPAHHBIN SI3BIK, BBISICHHWIIOCH, 4TO 10 YemoBeK 3HAIOT aHTJIMHCKUN SI3BIK, 7 — HEMEUKUH, 6 —
HCHAaHCKHMH, 5 — aHIIUMCKUNA M HEMENKHi, 4 — aHTIMICKUM W MCIAHCKUM, 3 — HEMEHKUH H
ucrnanckuii. CKOJBKO YEJIOBEK 3HAET BCE TPH sI3bIKA?

Bapuanr 4

3amganue 1. [nsa yausepcanbaoro muoxectsa 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) HaliTh MHOkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTD, Kakas U3 ISITH BO3MOXKHOCTEH BbINOIHEHa u1d MHOXkecTB A u C: Ac C, unu
Cc A, umn A=C, mmmu ANC=, miin A n C Hax0oIATCsA B OOIIEM IIOJIOKEHHUH,

B) HAaliTH MHOECTBO BCEX MOJIMHOKECTB MHOXKECTBa B.

3amanue 2. Jlano cootBetctBue ['=(X, Y, G). BrisicHuTh, KakuMu M3 4 OCHOBHBIX CBOWCTB
(BCIOY OMPENEIEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBLHOCTh, MHBEKTUBHOCTH) oOnamaer [
Haiit 006pa3 MHOXecTBa A 1 mpooOpa3 MHOKECTBA B 1Tpu TaHHOM COOTBETCTBUH.

a) X={a, b,c,d, e}, Y={1, 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).

3ananue 3. B mpaBieHue u3bpaHo M yenoBek. M3 HuUX Hamo BeIOpaTh MpescenaTens,
cekperaps u kazHadesl. CKOJIBKUMH CTIIOCO0aMH 3TO MOYKHO C/eNaTh?

3ananue 4. CKOJIBKO pa3IUYHBIX CJIOB MOXXHO TONYYUTh TMEPECTAHOBKOW OYKB CIIOBa
«B30PBIKHYI», TAK YTOOBI MKy IBYMsI TTIACHBIMHU HAXOIUIIUCH 3 COTJIacCHBIE?

3ananue 5. U3 rpymisl, cocTosmeil u3 9 My 4uH U 5 KEHIIUH, HaJI0 BBIOpPAaTh 6 YeTOBEK
TaK, 4TOOBI CpeId HUX OBLJIO HE MEHEE BYX JKeHIIUH. CKOJIBKUMHU CITIOCOOaMU 3TO MOXKHO C/enaTh?

3amanue 6. Ha skckypcuto moexano 92 yenoBeka. byrepOpoasl ¢ kombacoit B3sum 47
YEJIOBEK, C CBIpOM — 38 4YeloBeK; C BETYMHOW — 42 dYelmoBeKa, M C CBIPOM, M C Kosbacoit — 28
YeNOBEK; W C KOi0acoil, M ¢ BeTYnHOM — 31 4eloBeK; U ¢ CHIpOM, U ¢ BETUMHOM — 26 uenoBek. Bee



Tpu BHAa OyTepOpomoB B3suM 25 uenoBeK. Heckonpko dYenoBeK BMeCTO OyTepOpoaoB B3sUIU
UPOKKH. CKOJIBKO YEJIOBEK B3sUIH ¢ COOOM MUPOKKHU?

Bapuanrt 5

3amanue 1. [yis yauBepcanbHoro mHoxecrsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXeCTBa
A={-2,1,3,5} u nns B={-3, -2, -1, 1}

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

0) BBISICHUTD, KaKasi M3 TSTH BO3MOXKHOCTEH BhITIOJIHEHA st MHOXeCTB A u C: Ac C, wimn
Cc A, umu A=C, mim ANC=J, nmu A u C HaxoasaTcs B OOIIEM ITOJIOKEHNH,

B) HAalTH MHOXECTBO BCEX MOJIMHOKECTB MHOXKECTBa B.

3amanue 2. Jlano coorBercTBue ['=(X, Y, G). BoisicHuTh, KakuMu 13 4 OCHOBHBIX CBOMCTB
(BCIOY OMPEICIICHHOCTh, CIOPBEKTHUBHOCTh, ()YHKIIMOHATBHOCTh, WHBEKTUBHOCTH) oOnamaer I
Haiitu 00pa3 MHOkecTBa A 1 MpooOpa3 MHOXKECTBA B 1Tpu TaHHOM COOTBETCTBUH.

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={HenpepsiBubic Ha [a, b] pyrkuuu}, G- (max f(x), f(x)),

xela, b].

3ananue 3. CKOIbKUMHU CLIOCOOAMU MOKHO pPa3MECTUTh Ha MOJKE 4 pa3Hble KHUTHU?

3amanue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO TOJYYUTh MEPECTAHOBKOW OYyKB CIlIOBa
«IMacTyX», TaK YTOOBI MEXIY JBYMS TJIACHBIMH HAXOJIUIHCH 2 COTJIAaCHBIC?

3amanue 5. U3 7 pycckux U 4 HEMIIEB HY)KHO COCTaBUTh KOMUCCHIO B COCTaBe 6 4eNOBEK.
CKOJIBKUMH CITOCO0aMH MOYKHO 3TO CJIeNIaTh, €CJIU B COCTaB KOMHCCHH JIOJIKHO BOWTH HE MEHee 2
HeMIeB?

3amganue 6. B rpynne 35 yuammxcs. Y3 Hux 20 nmoceniaroT MaTeMaTUYeCKUil KPyx ok, 11 —
busnueckuit; 10 yyammxcs He MOCEHIAIOT HU OJHOTO M3 3TUX KPYXKKOB. CKOJBKO ydYalluxcs
nocemniaer 06a kpykka? CKOJIbKO y4aluXcsl MOCEIIAET TOJIBKO MAaTeMaTHYECKUN KPY>KOK?

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
KOHTpOJ’ILHaH pa60Ta CAACTCA IMPLCIIoAaBaTeCItO B KOHIC CEMECTPA.

Kputepun onenkmn:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CIIM MPABUIILHO BBITIOJIHEHO HE MeHee 90%
paboThI;

- OIICHKA «XOPOIII0Y BBICTABIIICTCS CTYJCHTY, €CIIA MPABMIBHO BBITOIHEHO 70-89% paboTsi;
- OIIEHKA «yJOBJIETBOPUTEILHOY BBICTABIAETCS CTYJAEHTY, €CIIM MIPAaBUIBHO BbITONHEHO S50-
69% paboTHI,

- OIIEHKA «HEYI0BJIETBOPUTEIILHOY BBICTABIISACTCS CTYJACHTY, €CITU MPABUIBHO BBHITTOIHEHO
meHee 50% paboThl.

7.2.3. KonrpoabHuas padora Ne2 no reme «byJieBbl GQyHKIUU»
(raumenosanue oyenounozo cpedcmea)

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

Bapuanr 1
3amanme 1. IlpeoOpazoBate  maHHy0O  (opmyry Xyzv XV yvzvXyVXyzy
HKBUBAJICHTHYIO €, HO HE CO/IePIKaIlYI0 (PUKTHBHBIX EPEMEHHBIX.
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, yroobr f€ M, g € L, h € S. Eciiu nocTpoeHue Kakoii-m160 QyHKIUH HEBO3MOXKHO,
JIOKQKUTE 3TO. BBIsICHUTE BONIPOC O MPUHAATICKHOCTH MTOCTPOCHHBIX (PyHKIHI K kiaccam Ty, Ty.
3amanne 3.DKBUBAJEHTHBIMU MpeoOpa3oBaHusIMU  TpuBecTd  Gopmyny k JHD.

(23 | @) | (29 ~ 29)



3amanue 4. OKBHUBaJCHTHBIMH mpeoOpasoBaHusiMH npuBectn Qopmyny k KHO.

(((zy | 22) | 24) ~ x3)
3aganue 5. Munumusuponats [JH® u KHO.
11110110 1110 1110
3amanue 6. [IpencraButh GhyHknuo B Buae noauaoma. 1001 0111

Bapuanr 2

XyIVYIvVXVXVYV B 3KBUBAJICHTHYIO €,

3ananue 1. [IpeoOpazoBate qanHyo Gopmyny
HO HE COJICPIKaIlyi0 (PUKTHBHBIX IEPEMCHHBIX.

3amanwue 2. Joonpenenuts ¢pyukuuu f(x,y,z)=( ---0 1--- ), g(X,y,z)=( 0--- 110- ), h(x,y,z)=(
11-- 10-- ) Tak, uroOsl f€ M, g € L, h € S. Eciin noctpoeHne kakon-mmdo GyHKIUU HEBO3MOKHO,
JOKQKUTE TO. BBIICHUTE BONIPOC O PUHA/IJIC)KHOCTH MIOCTPOCHHBIX PYHKIHI K Kiaccam Ty, Ty.

3amanue 3.OKBUBaNEHTHBIMU MpeoOpa3oBaHusiMu  npuBectd (opmyny k JIHO.

(22 [ 23) (2 | 23)22

3amanue 4. OKBUBJICHTHBIMH TpeoOpa3zoBaHusiMu mnpuBectd (opmyny k KHO.
(w1 ] (21| T3)) | T2) | 74

3ananue 5. Munumusuposats JJH® u KHO.

00111011 1010 1111
3ananue 6. [IpencraButh pyHknwo B Buae mosmuaoma. 0110 1011

Bapuanr 3

XyZvXyvXVvYyviIvXyl HKBUBAJICHTHYIO

3ananue 1. [Ipeobpa3oBarh naHHYIO GOpMyILy
ell, Ho He cojiepKallyto (UKTUBHBIX IEPEMEHHBIX.

3amanue 2. Jloonpenenuts Gpyukimu f(x,y,z)=( --- 0 -10- ), g(X,y,z)=( ---0 0-10 ), h(x,y,z)=(
-1-- 01-0) Tak, yroobl f€ M,g € L, h € S. Ecnu nocrpoenue kakoii-mi00 (yHKIIUH HEBO3MOXKHO,
JOKa)XUTE 3TO. BhISICHUTE BOIPOC O MPUHAJIEKHOCTU OCTPOECHHBIX (QyHKIUH K Kiaaccam Ty, T;.

3ananue 3.OKBMBaJIEHTHBIMU IpeoOpa3oBaHusiMM npuBectd Gopmyny k JIHO.
(rg — x9)x1 B I3
3amanve 4. OKBHUBaJICHTHBIMH mpeoOpa3oBaHusIMM mpuBecTd ¢opmyny k KHO.

3azanme 5. Munnmusiposats JIHO n KHO.

11100110 1111 1100
3ananue 6. [IpeacraButh GpyHKIMIO B BUae nonuHoma. 1110 0111

Bapmuanr 4

3amanme 1. IlpeoOGpazoBate  maHHyt0  GOpMyITy Xyzvxvyv xyz vVXVYyvi

HKBUBAJIEHTHYIO €, HO HE CO/IEPIKAILYI0 (PUKTHUBHBIX IEPEMEHHBIX.
3aganue 2. Jloonpenenuts Gpynkimu f(x,y,z)=( -1-- --0- ), g(x,y,z)=( 01-0 -1-- ), h(x,y,z)=(
101- 1--- ) Tak, yrobwl f€ M, g € L, h € S. Eciiu nmoctpoeHne kakon-1u00 GyHKIIUU HEBO3MOXKHO,
JIOKQKUTE 3TO. BBIsICHUTE BONIPOC O MPUHAATIEKHOCTH MMOCTPOSHHBIX (PyHKIMI K kiaccam Ty, Ty.
3ananue 3.OKBUBaJIEHTHBIMU MpeoOpa3oBaHusiMu  npuBectd Qopmyny k JHO.

(21 | x2)x2) V ((22 | x3)22)



3amanne 4. OKBHUBaJICHTHBIMU mpeoOpa3oBaHusiMH mnpuBectd Qopmyny k KHO.

((ry & x1)23) V 29
3aganue 5. Munumusuponats [JH® u KHO.

1001 1101 1010 1111
3amanue 6. [IpencraButh Gpyakuuro B Buje nosmaoMa. 0111 1001

Bapuanrt 5
3amanue 1. IIpeoOpazoBare maHHyiO (opmyry YZVXYyZvVXYZV XYV XV YV,
9KBHUBAJICHTHYIO €i, HO HE COICPIKANIYI0 (PUKTHUBHBIX TEPEMEHHBIX.
3amanwue 2. Jloonpenenuts ¢pynkuuu f(x,y,z)=( ---0 -01- ), g(X,y,z)=( 01-10 ---1), h(x,y,z)=(
--10 --01) Tak, yroosl f€ M,g € L, h € S. Ecnu nocrpoenue Kakoi-mu00 (yHKIIUH HEBO3MOXHO,
JIOKKUTE 3TO. BBIICHUTE BONIPOC O MPUHA/IIICKHOCTH MIOCTPOCHHBIX PYHKIMI K kiaccam Ty, Tj.
3aganve 3.DKBUBAJICHTHBIMH IpeoOpa3oBaHusMU mnpuBecTH Qopmyny k JHO.

((z3 | x9) | (1 | 29)) | 73
3ananue 4. OKBUBaJIGHTHBIMM IpeoOpazoBaHusMuU mnpuBectd (opmyny k KHO.

ri((r3 — Ty) B x9)
3aganue 5. Munumusuposats JJH® u KHO.
1011 1111 1010 1101
3ananue 6. [IpeacraButh Gpynkuuto B Bujae noauHoma. 1100 0111

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA
KOHTpOJ'IBHafl pa60Ta CAaCTCAd MperogaBaTciito B KOHIC CEMECTPA.

Kputepun onenkmn:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CIIM MPABUIILHO BBITIOJIHEHO HE MeHee 90%
paboThI;

- OIICHKA «XOpPOIII0Y BBICTABIICTCS CTYJCHTY, €CIIA MIPABMIBHO BBITOTHEHO 70-89% paboTsi;
- OIIEHKA «y/JIOBJIETBOPUTEILHOY BBICTABIAETCS CTYJAEHTY, €CIIM MIPAaBUIBHO BbITIONHEHO S50-
69% paboTHI,

- OIIEHKA «HEYIOBJIETBOPUTEIILHOY» BBICTABIISACTCS CTYJACHTY, €CITU MPABUIBHO BBHIITOIHEHO
meHee 50% paboThl.

7.2.4. KonTpoabHas padora Ne3 o reme «AJaredpa npeIuKaToB
(naumenosanue oyenouHo20 cpedcmea)

Tunosoii(bie) npuMep(bl) 3aganus(1il)
Bapuanr 1

3amanue 1. M300pasute Ha miockocth XOY MHOXKECTBO MCTHHHOCTH MPEIUKaTa,

3ajaHHOro Ha R2.
Px,y)=(x=0) - (y=0).

3amganue 2. OnpenenuTs 3HAYEHUE MCTUHHOCTH BBICKA3BIBAHUS, €CIM HW3BECTHO, YTO BCE

nepeMeHHbIe MPUHUMAIOT 3HaueHus B R.
Vqp3ax(x? + px + g = 0).

3ananue 3. BbIACHUTS, SIBISETCS JIM NEPBBIN MpPEAMKAT CIEICTBUEM BTOPOrO, a BTOPOM —

CJIEZICTBHEM IIEPBOTO, €CIIU NMPEANKATHI 3aJaHbl Ha MHOXKecTBe R.



P(x) = (x>3),Q(x) = (x<5).
3ananue 4. BbISICHUTB, BBITOIHUMA JIK (OpMyIIa
3xVy(Q(x, x) A Q(x,¥)).
3ananue 5. BeISICHUTD, SIBIISIETCS JIM 001Ie3HaYnMON (hopMyIia
AxVyQ(x,y) = Vy3axQ(x, y).
3ananue 6. [IpuBectu hopmyiy U3 3agaHus S K IpUBEAEHHON dopme.
3amanue 7. [IpuBectu hopmyny u3 3aanus 5 Kk npeaBapEHHON HOpMaIbHOU (popme.

Bapuanr 2
3amanne 1. M300pasute Ha miockoctn XOY MHOXKECTBO MCTHHHOCTH MpEIUKaTa,
3ajaHHOro Ha R2.
Px,y) =y =0)-> (x=0).
3ananue 2. OnpenenuTs 3HAUEHUE UCTUHHOCTH BBICKA3bIBaHMS, €CIM W3BECTHO, YTO BCE
NepEeMEHHbIe IPUHUMAIOT 3HaYeHus B R.
AgpVx(x? + px +q = 0).
3ananue 3. BbIACHUTS, SIBIISETCS JIM NEPBbIN MPEAUKAT CJIEICTBUEM BTOPOrO, a BTOPOH —
CJIEJICTBUEM MEPBOT0, €CIIM MPEIUKAThI 3a/1aHbl Ha MHOKeCTBe R.
P(x) = (|x+1]<2),Q(x) = (x>4).
3ananue 4. BeIsICHUTD, BBIOJIHUMA JTU opMyna
AxP(x) AQ(Y).
3amanue 5. BeISICHUTS, ABISETCS JH 001Ie3HAauuMONn opmyia
vx3yQ(x,y) = IyVxQ(x,y).
3ananue 6. [IpuBectu dhopmyny u3 3aganus 5 Kk npuBenEHHON Gopme.
3ananue 7. [lpuBectu hopmyiry U3 3agaHus 5 K peaBapEHHON HOpMaIbHOU (opMe.

Bapuanr 3
3amanme 1. M3o00pasute Ha mmiockoct XOY MHOXKECTBO HMCTHHHOCTH MPEIUKaTa,
3amanHoro Ha R,
Plx,y) =(x=0) o (y=0).
3ananue 2. OnpenenuTs 3HaAUY€HUE UCTMHHOCTH BbICKA3bIBaHMS, €CJIM W3BECTHO, YTO BCE
NepeMeHHbIe TPUHUMAIOT 3HaueHus B R.
Vx3y(x? —xy + 1 = 0).
3ananue 3. BbIACHUTS, SIBISETCS JIM NEPBbIM MpEAUKAT CIEICTBUEM BTOPOrO, a BTOPOH —
CJIEZICTBHEM IIEPBOTO, €CIIU MPEANKATHI 3a]JaHbl Ha MHOXKecTBe R.
P(x) = (Ix<1), Q(x) = (]x+2/<5).
3ananue 4. BbIsICHUTB, BBITOIHUMA JIU opMyIia
vxy(P(x,y) A P(x,x)).
3ananue 5. BpIsICHUTD, ABIISETCS JIM 001e3HaYMMOn (hopmyra
AxQ(x) — VxQ(x).
3amanue 6. [IpuBectu hopmyny U3 3amanus S K npuBeaEHHON hopme.
3ananue 7. [lpuBectu hopmyny u3 3aganus 5 K npeaBapEHHON HOpMaIbHOH Gopme.

Bapmuanr 4

3amanme 1. HM300pasute Ha mmrockoct XOY MHOXKECTBO HMCTHHHOCTH MPEIUKATa,
3ajaHHoro Ha R2,

Px,y)=(x+y=0)A(x—y =0).

3ananue 2. OnpenenuTs 3HAUYEHUE UCTMHHOCTH BBICKA3bIBaHMS, €CIM W3BECTHO, YTO BCE

NepeMeHHbIe MPUHUMAIOT 3HaYeHus B R.
Vydx(x? —xy +1=0).

3ananue 3. BbIACHUTS, SIBISETCS JIM NEPBBIM MPEAUKAT CIEACTBUEM BTOpPOro, a BTOPOW —

CJIEZICTBHEM IIEPBOTO, €CIIU NMPEANKATHI 3aJaHbl Ha MHOXKecTBe R.

P(x) = (x<9),Q(x) = (|x[<5).



3ananue 4. BbISICHUTB, BBIOIHUMA JIU (OpMyIIa
vxyz(Q(x,y) v Q(y, 2)).
3amanue 5. BBISICHUTD, ABIISETCS JIW 001Ie3HaUnMon (popmyiia
Vx(P(x) = Q(x)) » 3xP(x) AVxQ(x).
3amanue 6. [IpuBectu hopmyny u3 3amanus 5 K npuBeaEHHON Gopme.
3ananue 7. [lpusectu hopmyny U3 3agaHus 5 K peaBapEHHON HOpMaIbHOU (opMme.

Bapuanr 5

3amanane 1. M300pa3ute Ha mmockocTd XOY MHOXKECTBO HMCTHHHOCTH TpeauKara,
3aganHOro Ha R2,

Plx,y)=(x+y=0)A(x—y <0).

3ananue 2. OnpenenuTs 3HAUYEHUE UCTHHHOCTH BBICKA3bIBaHMS, €CIM W3BECTHO, YTO BCE

NepeMeHHbIe IPUHUMAIOT 3HaYeHus B R.
Vydx(x? —xy +1 = 0).

3amanue 3. BolsicHUTH, ABISETCS JIM MEPBBIM MpEAUKAT CIEICTBUEM BTOPOrO, a BTOPOH —

CJICJICTBUEM TIEPBOTO, €CIIM NIPEIUKATHI 3a/1aHbI HA MHOKeCTBE R.
P(x) = (x-21>3),Q(x) = (x<7).
3ananue 4. BbIsICHUTD, BBIIOJIHUMA JI (hopMyJia
vx3y(Q(x) A Q(y).
3ananue 5. BbIsICHUTD, ABIIsI€TCS JIM 0011e3HaYMMON (hopMyia
Vx(P(x) = Q(x)) » VxP(x) A3xQ(x).
3ananue 6. [IpuBectu dhopmyny u3 3aganus 5 K NpuUBeAEHHON Gopme.
3ananue 7. [lpuBectu hopmyiry U3 3agaHus 5 K peaBapEHHON HOpMaIbHOU (opMe.

KpaTlcoe OIMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
KOHTpOJ’ILHaﬂ pa60Ta CAAacTCd IMPCIogaBaTeItoO B KOHIC CEMECTPA.

Kpurtepun onenkmn:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CIIM MPABUIILHO BBIMIOJIHEHO HE MeHee 90%
paboThI;

- OIICHKA «XOpPOIII0» BBICTABIISCTCS CTYJCHTY, €CIIA MPABIIBHO BBITOIHEHO 70-89% paboThi;
- OIIEHKA «yJIOBJIETBOPUTEILHOY BBICTABISAETCS CTYJAEHTY, €CIIM IPABUIBHO BBITIONHEHO S50-
69% paboTsr,

- OIIEHKA «HEeYJI0BJIETBOPUTEIILHOY BBICTABIISACTCS CTYJACHTY, €CITU MPABUIBHO BBHITTOIHEHO
meHee 50% paboThl.



7.3.

OIIeHO‘leIe cpeacrea  IJsd HpOMe)KyTOqHOﬁ aTTeCTallMl 110 HTOramMm OCBOCHHA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4

Bonpocsl k 3a4ety

MHuoxecTBa 1 onepau Hajx HUMH. CBOICTBa onepanuii 00beJMHEHUS U IePeCeUeHHs.

1 [IpaBuia ne Moprana.

2  [CootBerctBus, ux Bugsl. OroOpaxkenus. [Ipumepsr.

3 |Onpenenenue v npuMepbl CYETHBIX MHOXKECTB. CBOMCTBA CUETHBIX MHOYKECTB.

4 JKBUBaJICHTHbIE MHOXecTBa. Teopema Kantopa-bepuinreitna. MomiHOCTh MHOXKECTBA.
MHOx€eCcTBa MOIHOCTH KOHTUHYYMa. [Ipumepsl.

5 CpaBHeHHE MOITHOCTEN. MOIIHOCTh 00bEIMHEHUS] KOHEUHBIX MHOXKECTB (IIPaBUIIO
CcJI0’keHMs1). MOIIHOCTh A€KapTOBa NPOU3BEIEHUS (IPABUIIO IPOU3BEICHUS).

6 |Onpenenenue u npuMepbl OMHAPHBIX OTHOLIEHUI. CBOMCTBa OMHAPHBIX OTHOIICHUH.

7  |IIpuHUOMI BKIIOYEHUS M UCKIIIOUEHU. YUCII0 MOAMHOKECTB KOHEUHOIO MHOXKECTBA.

8 Uncino nepectaHOBOK €3 MOBTOPEHUH 3JIEMEHTOB KOHEUHOT0 MHOKeCTBa. Yucio
[1epecTaHOBOK C IOBTOPEHUSIMU 3JIEMEHTOB KOHEYHOI'O MHOYKECTBA.

9  |Yucno pazmenieHuit 6e3 moBTopeHuil. Yucio pa3MeneHuii ¢ moBTOPECHUSIMHU.

10 [Yucno couyeranuii 6e3 noBTopeHuid. Yncao coueTaHuii ¢ NOBTOPEHUSIMHU.

11 [bunowm Hetorona. [lonmnomuansnas ¢popmyna. CBoiicTBa OMHOMHATIBHBIX KO3 PHUIIMEHTOB.

12 [TonsitTue OyneBoit GyHKIMU. DnemeHTapHbIe 0yneBbl GyHKINH. Dopmyrbl, MoaGOPMYITBI.
DKBHBAJICHTHOCTb (DOPMYIL.

13 CBO\I:/’ICTBa 3JIEMEHTapHbIX OyneBbIX (GyHKUMHU. J[BoiicTBeHHbIe pyHKIMU. [TprHIIMT
TBOMICTBEHHOCTH.

14 JIH®, KH®. CIH®, CKH®.

15 [Anroput™m nepexona or KH® x IH®. Anropurm nepexona ot JJH® k KHO.

16 |Aunroputm nepexona ot JJH® xk CIH®. Anroputm nepexona or KH® k CKHO.

17 [PaznoxkeHue OyneBbIX GYHKIUH O IEPEMEHHBIM.

18 [TynukoBasi, MuHMMaiIbHasg U cokpanieHHas JJHO.

19 [[lonyuyenue cokpaménnoit JJH® uz CAHD.

20 [[Tomyuenne muanmansHoM JIH® ¢ nomonisro matpunel KBaiiHa.

21 [[lonyuenue munumanbHoi JIH® ¢ nomonisio kapt KapHo.

22 [[lonyuenune munumanbHoii KH® ¢ momonisio kapt Kapho.

23 [[lonnblie cucremsl. [Iprmepsl TOIHBIX CUCTEM.

24 3aMKHYTBIE KJIACCHI OyJIeBbIX (DYHKUMH. 3aMKHYTOCTh KJ1acCOB (DYHKIIMA, coxpaHstomux 0,
1 GyHKIMH, coxpaHsonmx 1.

25 [Kmacc camoBOHCTBEHHBIX (DYHKIIHUMA, €70 3aMKHYTOCTb.

26 |Kimacc MOHOTOHHBIX (DYHKIIHI, €r0 3aMKHYTOCTb.

27 [TonmmHoM XKerankuna. Teopema o pencTaBUMOCTH OyJIeBOM (PYHKITUN B BUJIC TTOJTMHOMA
DKerankuna.

28 |CrocoOb1 mosyuenust moauHoMa JKeramkuHa.

29 Onpenenenue rpada. OpueHTUPOBAHHBIN U HEOPUEHTHUPOBAHHBIN rpad. MynbTUrpad.
[IceBnorpad. B3emennslii rpag.

30 |CMeXHOCTb, HHIIUIEHTHOCTD, CTETIEHH BEPIIHH.

31 [MapmpyTtsl, Lieny, HUKIIBL.




Ne n/n

Bomnpocsl k 3auery

32 |M3omopdusm rpados.

33 |Marpuna CMeXHOCTH, MAaTPUIIAa MHIUACHTHOCTH, CIUCOK CMEKHOCTH.

34  [[Tosnmbie rpadsl.

35 |IBynonbHbIe rpadbl.

36 |CpoiicTBa cTeneHel BeplrH rpada.

37 |Onepauuu Hajg rpadamu.

38 [CBs3HOCTB, CHUJIbHAS CBA3HOCTb.

39 |OAHOCTOPOHHSIS CBSI3HOCTD, C1a0asi CBS3HOCTD.

40 |duamerp, paguyc u nieHTp rpada.

41 |CoOoanble nepeBbs. Jlec.

42  [YcaoBus, HeoOxonumble U JOCTATOYHBIE AJISL TOTO, YTOOBI Ipad SBISIICS JEPEBOM.

43  |OpueHTUpOBaHHbBIEC JIE€PEBbS U UX CBOICTBA.

44 [[Inanapusbie rpadsl. Heo6xoaumoe ycaoBue miaHapHOCTH.

45 |CBoiicTBa uiaHapHbIX TpadoB.

46 [DitnepoBsl rpadsmi.

47 [FamunbToHOBBI rpadBml.

48 |BpicKa3blBaHUS U ONlepalMy HAJlL HUMU.

49 @opMysibl  anrebpbl  BbICKa3blBaHUM (BBIMOJIHUMOCTb,  ONPOBEP>KUMOCTb,
TOX/AeCTBEHHAs] UICTUHHOCTD, TOX/JeCTBEHHAsI JIOXKHOCTD).

50 [DkBuBaJsieHTHbIEe GOPMYJIbl U UX CBOMCTBA.

51 [OcHOBHBIE 5KBUBaJIEHTHOCTH aJre6pbl BbICKa3bIBaHUH.

52 |Ksaccel 3kBUBaJIeHTHOCTU. Oniepaliy HaJ, KJacCaMH.

53 |[IpuBeséHHbIe GOpPMYyJibl aJredpbl BhICKa3blBaHUU. [lo/1HbIE CUCTEMBI Ollepanyil.

54 Heob6xoquMble W J0CTaTO4YHble yca0BUd. B3auMHO o6paTHble ¥ B3auMMHO
NPOTHUBOIOJIOXKHbIE TEOPEMBL.

55 |/IBoiicTBeHHbIE GOPMYJIbL. 3aKOH ABOMCTBEHHOCTH.
[Ipobnema paspemieHusi TOXISCTBEHHOW WCTUHHOCTH W TOXKJIECTBEHHOW JIO)KHOCTH

56 |popmymsr B anreOpe BrickaszbiBanuid. [IpobJsieMa paspelieHus1 BbINOJIHUMOCTH GOPMYJIbL
B aJireOpe BbICKAa3bIBaHU M.

57 [lonsiTue BBIBOJUMOCTHM B ajurebpe BbiCKa3blBaHUU. CBOMCTBA BBIBOAWMOCTH.
KpuTepuii BLIBOAUMOCTH GOPMYJibl U3 33JJaHHON CUCTEMBI OChIJIOK.

cg AITOPUTM TOJIy4eHUSI CAeACTBUM U3 3aJaHHOW CHUCTEMBbI MOCBUIOK. AJITOPUTM
N0JIy4eHUs] NOCbLIOK /1J1s1 33[JaHHOTO CJ1e/ICTBUS.

59 [loHATHe npejuKaTa. YHapHble, OMHApHbIe, TEPHAPHble NpeauKaThbl. [IpuMephl. n-
ApHble ONepaluy, UX CBsI3b C IPeJJUKaTaMU.
Mogenn u noamogenu. [lpumepsl. Kiacc Mogeneid (UKCUPOBAaHHOW CHUTHATYPBL

60 |CuUMBOJIBI, UCIIOJIb3yeMble NMPH MOCTPOEHUMU aNredpbl MpeAuKaToB GUKCUPOBAHHOMN
CUTHATYPhI.
Onpenenenue ¢GopMmysibl anre6pbl NpejUKaTOB (PUKCUPOBAHHOW CUTHATYPBIL.

61 |3HaueHus ¢opmysbl. PopMysibl aaredbpbl NpeguKkaToB GUKCUPOBAHHOW CHUTHATYPHI,
BbINOJIHUMbIE Ha JJAHHOU MOJIEeJIH.
BbinosiHMUMble  QopMyJibl aarebpbl MNpeAUMKATOB (GUKCUPOBAHHOW CUTHATYPHI.

62 @opmyibl anre6psl NpeJuKaToB GUKCUPOBAHHOW CUTHATYpPbl, UCTUHHbIE HA JJAHHOU
Mozenn. PopmMyibl anrebpbl NMpeAuKaToB GUKCUPOBAHHON CUTHATYPhI, JOXKHbIE Ha
TaHHOUW MOJIeJIu.

63 [lonsitue ¢opmynsl anreOpbl mpeaukaToB. CHrHaTypa, KilacCc MOJEICH €W MOJEb,
orycTrMBIe 715 3aJaHHON (hOpMYITBI anreOpsl npeaukatoB. CUTHATYpHBIE OTOOPaKEHUSI.

64 |®opmysibl anre6pbl NpeAUKaTOB, BBINOJHUMbIE M JOXKHbIE HAa JAHHOU JOMyCTHMOU




Ne n/n

Bonpocsl k 3a4ety

MoJiesiU. BbloJIHMMbIE W HEBBITIOJHUMBIE GOPMYJIbl aJrebpbl MPeAUKATOB.

65

@®opmyJibl anrebpbl NpejrUKaTOB, TOXKAECTBEHHO UCTUHHbIE HA JAHHOM J0MyCTUMOM
Mozesin. 061 e3HayrMble GOpMYyJibl aare6pbl NpeMKaToB.

66

OKBUBAJICHTHBIE (POPMYJIBI anreOpbl MpeIuKaToB U ux cBoicTBa. [IpuBenénnsie Gopmyssl
areOpel penukatoB. [IpenBapéaabie HOpMaIbHBIE (POPMBL.

67

[IpoGnembl paspelieHuss BBIMOJIHUMOCTH U oOmIe3HauuMocTd ¢opMyn B anredpe
[IpEANKATOB.

68

[TonsTue BHIBOIMMOCTH B anredpe npenukatos. [IpaBuna BeBogA.

69

BriBonumocts MHOXecTBa ¢opmyn T u3 mHoxkectBa ¢dopmyn S. IlporuBopeunBoe u
HETPOTUBOPEUMBOE MHOKECTBa (hopMys. MHOXECTBO ()OpMYJ, BBIIOIHUMOE Ha MOJIEIH.
BrinosHuMoe MHOXKECTBO (opMyIL.

70

CBsi3b MEXAY MPOTUBOPEUYMBOCTHIO M HEBBIIIOJHUMOCTHIO MHOXECTBa (Gopmyn (Teopemal

["enens). Teopema JleBenreitma-Ckosiema. JlokanpHas TeopemMa MajblieBa.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NPOBEACHUSA
NPOMEKYTOYHOM
arTecTaluu

Kpurepun u HOpMbI OLIEHKH

3auer OrneHka «3auTeH0» CTaBUTCS
(muchMEHHO) CTYICHTY, yCIICIITHO
CIIPaBUBILIEMYCSI C
WHIUBUIYATBHBIM JIOMAITHAM
3aJlaHueM M KOHTPOJIbHBIMU
paboTtamu, IpU YCIOBUHU, YTO OH
BEPHO PEIJI BCE NMPEITI0KEHHbIE
€My Ha 3a4€Te 3aJa4u.

«3a4TCHO»

Onenka «He 3a4TEeHO0» CTaBUTCA
CTYJIEHTY B ClIy4ae
HEBBINOJIHEHUSI YCIIOBUI
MPEABIYIIErO YHKTA.

«HC 3a4YTCHO»




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, M3IaHUA ounodanorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | IO.II. IlleBenes [IpukiiagHbie BONPOCHl JUCKPETHOM YyeOHoe nmocodue 2018 OBC «Jlanb»
MaTEeMaTHKU
2 H. A. Cenosa JluckpeTHas MaTeMaTHUKa YuyebHoe mmocodue 2018 9BC “IPRbooks”
3 | B. ®. 3onoryxuH [u ap.] JluckpeTHas MaTeMaTHKa Y4eOHuK 2016 3BC “IPRbooks”
4 | P.I1. lenenesa [u ap.] Matremaruka Y4eOHoe mocobue 2018 OBbC “IPRbooks”
5 A. H. Cecekun DJIEMEHTHI IUCKPETHOM MaTEMaTUKHU YuyebHoe mmocodue 2015 9BC “IPRbooks”
6 | C.®. Koxyxos, I1. 1. COopHUK 3a/1a4 IO TUCKPETHOM MaTeMaTuke | YueOHoe mocodue 2018 OBC «Jlanb»
CoBepTKOB
7 | KO.I1. llleBenen JlcKkpeTHass MaTeMaTHKa YyeOHoe mocodue 2018 OBbC «Jlanby
8 | O. M. [lertapesa [u ap.] Maremaruka B IpUMeEpax U 3agadax YuyebHoe nocobue 2017 9bC
“ZNANIUM.COM”
9 | C.A. Yuyuek MatemaTtnueckas JOruKa YuyebHoe nocobue 2018 3BC “IPRbooks”
10 | O.B. Jlenonn, M.A. JluckpeTHas MaTeMaTHKa VY4eOHoe nocobue 2018 Penozuropuit TT'Y
Tpenuna
8.2. JlonosinuTeIbHAS JIMTEpPATypa
Tun (yueOHuK, yyeOHOE KosmnuecTBo B
Ne nocoodue, yuedHo- I'on HAYYHOI
ABTOpBI, COCTABUTEH 3araaBue (3aroJjioBoK)
n/m METOaHYECKOe Iocodoue, U3JAHUS oudamorexe /
NPAKTHKYM, AP.) HaumenoBanue 9bC
11 | 1O. II. llleBenes, JI. A. COopHUK 3a/1a9 110 JTUCKPETHOM VuebHoe mocodne 2013 OBC «Jlanp»
[Mucapenko, M. 0. MareMaTtuke: (JJIs MpakT. 3aHsATUH B
[lleBenen TpyIIax)
12 | U. A. MambieB JluckperHas MareMaTuka YuebHoe rmocobue 2011 SbC «JIaHb»
13 | B. . KonbinoB Kypc auckpeTHoit MaTeMaTHKH YuebHoe mocobue 2011 OBC «Jlaaby




n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)

Tox
M3IaHUA

KoaudecTBo B
HAY4YHOH
ounoanoTeKe /
HaunmenoBanne 96C

14

M. O. Acanos, B. A.
bapanckuii, B. B. Pacun

HI/ICerTHaH MaTreéMaTuka

YyebHoOe 1mocodue

2010

9BC «JlaHb»

15

A. C. I'epacumoB

Kypc MatemaTnueckoi JJIOrMKU U TEOpUn
BBIYMCIIMMOCTH

YyebHoe 1mocodue

2014

9BC «JlaHb»

16

9. JI. bamtokeBuy, JI. ®.
KoBanesa, A. H.
PomanHukoB

HI/ICerTHaH MaTE€MaTHUKa

Y4eOHO-TTpaKTUUECKOe
rmocooue

2012

9BC “IPRbooks”




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

OBC «Jlauby:

OBC "ZNANIUM.COM";

3BC “IPRbooks”.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

[
No Hanvenosame TIO PexkBU3UTHI 7loroBOpa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart Bbeccpouro

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa0opaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEAeHUs

/Nl | MPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHU JJI1 CAMOCTOATEIbHOM

padoThI 00y4aOIUXCsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VY4aeOHas ayTuTOpHs ISl IPOBEICHHS CTombl yYeHHYECKHE JBYXMECTHBIC
3aHATHH JISKIIMOHHOTO THIIA. Y 4eOHas (MOHOOJIOK), CTOJI TIPETIOIaBaTEIbCKUH,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJI, IOCKa ayJUTOpHasi (MeIoBast)

CEMHHAPCKOTo TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTalil. Y4ueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmn (YJIK-305).

VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBl yYEHUUECKHE IByXMECTHBIE
3aHATUH JEKIMOHHOTO TUMA. YuyeOHas (MOHOOJIOK), CTOJI MTPETOo1aBaTeNbCKUH,
ayJUTOPHS JJIsl IPOBEIACHUS 3aHATHH JI0CcKa ayAMTOpHas (MesnoBas)
CEMHHAPCKOTo TUMa. Y4eOHas ayTuToOpus AJs
KYpCOBOTO TIPOCKTUPOBAHUS (BBITIOTHEHUS
KYpCOBBIX pa0oT). YueOHast ayIuTopus JUis
MIPOBEJICHUS TPYIIOBBIX M HHINBHTYaTbHBIX
KOHCYNbTaIMil. Y4ueOHas ayuTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrectarmu (YJIK-411).

VYdeOHas ayTUTOpHS TSI IPOBEICHUS CTomBl yYeHHYECKHE JBYXMECTHBIC
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK), CTOJI MTPEToIaBaTeNbCKUH,
ayJUTOPHS ISl IPOBEACHUS 3aHATHM CTYJ, OCKa ayJUTOpHas (MeIoBast)

CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTOpHs IS
3 | KypcoBOro MPOEKTUPOBAHUS (BBITIOTHEHUS
KYpCOBBIX pa0oT). YueOHas ayIuTOpHs s
IIPOBEJICHUS TPYIIIOBBIX U MHIUBHyaIbHBIX
KOHCYJIbTAIlMi. YueOHast ayquTopus s
ITPOBEJICHUS 3aHATUHN TEKYIIETO KOHTPOJIS U




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

npomeskyrounoii arrectamuu (YJIK-310).

Y4eOHast ayTuTOpUs IS IPOBEICHIS
3aHATHUHN JIEKIIMOHHOI'O THUIA. YueOHas
ayTUTOPUS JIJISl IPOBEICHHS 3aHATHHA
CEMHHApPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuTOpus IJis
MIPOBEJICHUS TPYIIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
MIPOBEJICHUS 3aHSATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-413).

CToJIbl Y4CeHUYECKUE IBYXMECTHBIE
(MOHOOJIOK), CTOJI MPETOIaBaTEIIbCKUM,
CTYJI, IOCKa ayAUTOpHAast (MEJIOBast)

Y4eOHast ayTuTOpUs ISl IPOBEIACHHMSI
3aHSTUI JEKIIMOHHOTO THIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEACHMS 3aHATHHA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayTuTopus Ass
MPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmn (YJIK-418).

CToJIbI YYCHUYECKUE IBYXMECTHBIE
(MOHOOJIOK), JOCKa ayIuTOpHas 3-X
CEKIIMOHHAsI (MENIOBasi), CTOJ
NPEI0IaBaTeIbCKUH, CTYIIbsI, IPOCKTOP
Acer

Komnerorepnsiit kiacc. [lomenienue nis
CaMOCTOSITENIbHON paboThl. YueOHas
ayIUTOPUS JIJISl TIPOBECHHS 3aHSATHI
CEeMHUHAPCKOro THUMa. Y4yeOHas ayIuTOpHs IS
KYypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayIuTopus [uis
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYATbHBIX
KOHCYJIbTAllMi. YueOHas ayaquTopus A
MIPOBE/ICHUS 3aHATHI TEKYIIETO KOHTPOJIS 1
npomexyrouHoit arrecrarmu (I'-401).

CroJibl y4eHUYECKHUE, CTYIbs
yueHnndeckue, [IK ¢ BbIXOJ0M B ceTh
WNHuTtepner
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