MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
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Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM
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KoHTpoan 35,65 35,65
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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOGHHMS AUCHUIUIUHBI — (OPMHUPOBAHUE Yy CTYIACHTOB HABBIKOB JIOTHYECKOTO
MBILUICHUS. U YMEHUS NIPUMEHATH aIapar COBPEMEHHON IMCKPETHOM MAaTeMaTUKH IPU PEIIEHUU

IMMPUKJIAAHBIX 3a1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

Beenenue B npodeccuro.

HI/ICHI/IHHI/IHBI " IpPaKTHUKH, JJI1 KOTOPBIX OCBOCHHEC HaHHOﬁ JUCHUITIIMHBI HCO6XO,Z[I/IMO KakKk

IpeIIeCTBYIOIEe:

Teopetnueckue

OCHOBBI

WH(POPMATUKH,

OOBEKTHO-OPHEHTUPOBAHHOE

[MporpaMMupOBaHUC, Maremarudeckas JJOTUKa U TCOPUA aJITOPUTMOB.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemble U
KOHTpOJIMpYyeMble
KOMIIeTCHIIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-1 Cnocoben
MIPUMEHSTH
(byHI1aMeHTaJIbHbIE
3HaHUS, IOJyYECHHBIC B
00J1aCTH MaTeMaTUYECKUX
1 (MIM) €CTeCTBEHHBIX
HayK, ¥ UCTIOJIb30BaTh X
B IIpo(hecCHOHANBHOM
JIeITeIIbHOCTH

NOIIK-1.1 lemoHCTpUpYET
(dbyH1aMeHTaNbHbIE
MaTeMaTU4eCKue 1
€CTECTBEHHOHAYYHbIC
3HAHUS

HNOIIK-1.2 OuenuBaet
pe3yabTaThl MPUMEHEHUS
MaTeMaTHYeCKHUX U
€CTECTBEHHOHAYYHBIX
3HAaHUU B
npodecCuoHaNIbHON
NEeATETbHOCTH

NOIIK-1.3 JlemoHCTpUpYET
YMEHHE MTPUMEHSITh
(dbyHI1aMeHTaNbHbIE
MaTeMaTU4eCKue 1
€CTECTBEHHOHAYYHbIE
3HAHUS B
npodeccroHanbHOM
NEeSATeTLHOCTH

3HaTh: OCHOBHEBIE MOHATHUS U
YTBEPXKICHHS JTUCKPETHON
MaTeMaTHUKH, METOJIbI PEIICHHUS
TUIIOBBIX 337124, OCHOBHBIC ITPHHIIUITBI
MaTEeMaTHIeCKOTO MOJICITUPOBAHUS

YMeTs: MNPUMCHATDH HA MPAKTUKE
OCHOBHBIC ITOJIOKCHHA U METO/IbI
,Z[HCKpGTHOfI MAaTEMAaTUuKH, MCTOABI
MaTEMaTUYCCKOTO MOACITIUPOBAHUA

Bnaners: HaBpIKaMU IPAKTUYECKOTO
HMCIOJIB30BAHUSI OCHOBHBIX
IIOJIOKEHUM U METOJIOB IUCKPETHOM
MAaT€MaTHKH, IOCTPOEHUS U
HCCIICIOBAaHUS MaTeMaTHUECKUX
MozeIeH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

[TpuHIMO JBOWCTBEHHOCTH.

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
(paznen) yueOHoit (yae6u0i padoTs) Cemectp u. bannbl | UHTepakTuB, 4.| (HAHUMEHOBaHUE
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlex MHoXecTBa U Onepanui HaJl HUIMH. 2 2 - - NuauBunyansHoe
MHosxecTBa. IIp MHoxkecTBa U Onepaluy HaJl HUMH. 2 5 - JloMalllHee 3aJlaHue,
CootserctBus. |Jlek Co0TBeTCTBUS MEXAY MHOKECTBAMU. 2 - KOHTpOJIbHAs paboTa,
OTHOmIEHNS. I1P CooTBETCTBHS MEXAY MHOKECTBAMMU. 2 - - [TECT HTOTOBBIM
Jlex OTHOIIEHHS M X CBOWCTBA. 2 - -
IIp OTHOIICHUS M UX CBOMCTBA. 2 5 -
CP Pabora ¢ IeKIIMOHHBIM MaTEPHUATIOM U 10 - -
y4eOHOIl TuTepaTypoii, BBIOJIHEHHE
JIOMAIITHUX 3a/laHuH.
Moy 2. Jlex [lepecTaHOBKH, COUETAHMSI, pA3MELICHHUSL. 2 2 - - NunuBuayansHoe
KomoOunatopuxka.| [1p IlepecTaHOBKH, COUETAHMSI, pA3MELICHHUSI. 4 5 - NOMalIHee 3a/laHue,
Jlex [TpuHIMIT BKITIOUEHUS U UCKITFOYEHHUS. 2 - - KOHTpOJIbHAsI paboTa,
[TonnHoMManbHast 1 GUHOMHUAIbHAS TECT UTOTOBbIN
(bopMyIIbI.
Ip [IpyHIMI BKIIOYEHUS U UCKITFOYECHHUS. 2 - -
[TonnHoMuanbHas 1 OMHOMHANIbHAS
bopMyIbIL.
Ip KonTtpomnsHas padora Nel mo reme 2 30 -
«MHoxectBa. COOTBETCTBHSI.
KomOunaropuka.
CP Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U 12 - -
yueOHOI TUTepaTypOoil, BBITIOJHEHHE
JIOMAITHUX 3a/laHuM.
Monyisb 3. Jlex bynessl pynkiun. Peanuzanus QyHKImii 2 4 - - WHuBuayansHoe
byneBbl bopMynaMu. DKBUBAJIEHTHOCTb (POPMYIL. NOMalllHEEe 3a/1aHM1E,




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

(b yHKIIIH.

IIp

bynesol pynknuu. Peanuzamus ¢yHKImin
dbopMynaMu. DKBUBAICHTHOCTH (DOPMYIL.
[TpyHUIMO JBOWCTBEHHOCTH.

Jlex

Hopwmansusbie hopmel. TynukoBas,
MUHHMAaJIbHAsI U cokpauieHHas JJHO.
Metobl IOJTyYeHHUsI COKPALIEHHOU U
MuHUManbHOU JTH®.

Hopwmansusbie hopmel. TynukoBas,
MUHHUMAaJIbHAsI U cokpauieHHas JJHO.
MeTobl IOJTyYeHHUsI COKPALIEHHOU U
MuHUManbHOU JTH®.

Jlex

[TonHble cucTeMbl OyNIeBbIX (QYHKITUH.
[Tonmmaom XKerankuna. 3aMKHYThIE
KJ1accel. TeopemMa o IOJHOTE.

Ilp

ITonHble cucTeMbl OyneBbIX (GYHKIUH.
[Tonmunom XKerankuHa. 3aMKHYTbIE
KJ1acchel. Teopema O IOJIHOTE.

KontponsHast pabota Ne2 o reme
«byneBbl pyHKIHUNY.

CP

Pabora ¢ 1eKIMOHHBIM MaTEPUAIOM U
y4eOHOI TUTepaTypoii, BHIMOJIHEHUE
JOMAaITHUX 3aJIaHHH.

KOHTpOJIbHAsI paboTa,
TECT UTOTOBBLIN

30

16

Mogyns 4.

Teopus rpados.

Jlex

ITonsarue rpada. CMEKXHOCTB,
WHIUJICHTHOCTb, CTEIICHH BEPIIHH.

Jlex

MapuipyTsl, 11enu, HukiIsl. Mzomopdusm
rpadoB. CriocoOrl 3a1anus rpadoB.

NuauBunyansHOE
nToMarnrHee 3aJaHune,

TECT UTOTOBBLIN




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
(paznen) yueOHO (yae6u0i padoTs) Cemectp u. banabl | UHTEpaKkTUB, 4.| (HAMMEHOBaHUE
padoThI OLIEHOYHOI'0
cpeacrsa)
IIp MapuipyTsl, 11enu, uKIbl. M3omopduzm 2 5 -
rpagos. Crioco0Os! 3a1anus rpados.
Jlex [TostHBIC M BYIOJIBHEIE TPAQBI. 4 - -
Onepanuu Hag rpadamu. CBSI3HOCTb.
Huamerp, paauyc, eHTp rpada.
IIp [TosiHbIe U ABYIOJIBHBIE TPA]BI. 2 - -
Onepanuu Haja rpadamu. CBA3HOCTD.
Huamertp, paauyc, ueHtp rpada.
Jlex Jepesbs. [Tnanapusie rpadbl. DitiepoBbl 4 - -
U raMHJIbTOHOBBI Tpadbl. Packpacka
rpados.
IIp Jepesbs. [Tnanapusie rpadbl. DitiepoBbl 2 5) -
U raMHJIbTOHOBBI Tpadsl. Packpacka
rpados.
CP Pabora ¢ 1eKIMOHHBIM MaTEPUAIOM U 12 - -
y4eOHOI TUTEepaTypoii, BHIMOIHEHUE
JTOMAaINTHUX 3aJJaHHi.
CP NuauBuayanbHOE TOMAIIHEE 3aJaHUE 2 26 10 -
ITA 2 0,35 - -




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4.| (HAHUMEHOBaHUE
(pa3neu) (yueoHoO¥ paGoThI) 4,
padoThI OLIEHOYHOI'0
cpeacrsa)
Kontposnb 2 35,65 - -
Hroro: 180 100

Cxema pacuera uTorosoro 6a/uia: Tekymmii pedTHHT (Bce 3aHATHS M NMPOMEKYTOUYHbIe TecThbl) + Pe3yJibTaT HTOrOBOro TeCTa M BCe

JEJIUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHomorHs TpaAUIIMOHHOTO 00yUeHus: JieKiuu 1-17, npaktuueckue 3anarus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

JJIs  yCIemTHOr0  OCBOCHHUS JWCHUIUIMHBI HEOOXOIMMBI  IIOCCIICHHWE CTYACHTaMHU
JCKIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSATENbHAas paboTa CTYACHTOB C JIEKIIMOHHBIM
MaTepUajIOM U y4eOHOM JIMTepaTypoi, BBIMOTHEHHE HHANBUIYAIBHOTO JOMAIITHETO 3a/IaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

N3ydeHrne TUCHUIUIMHBI TPEOYeT CHUCTEMATHYECKOTrO M IOCIEIOBATEIBHOIO HAKOIUICHHUS
3HAHMA, CJIEIOBATEILHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT ITyOOKO OCBOUTH MIPEIMET.

B xo/1e IEKIIMOHHBIX 3aHATHI MMOJIE3HO 3ajaBaTh MPEIOIABATEII0 YTOYHSIONUE BOIIPOCHI C
[ENBI0 YICHEHUSI TCOPSTHUECKUX MTOJOXKCHHM, Pa3pelieHUs] CIIOPHBIX CUTYAIIHA.

CTyIeHT MOXKET JOMOJIHHTh CIHCOK IPEJJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMHU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, M B JaJbHEHIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOJTrOTOBJICHHBIC ~ y4eOHbIE  Marepuajbl TPU  HAIUCAHWM  KYPCOBBIX M BBIMYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATypy, HO U APYTUEe HCTOUHHKHU;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

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

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady [0 OKOHYATeJbHOIO  OTBETa,
JIEMOHCTPUPOBATh IMOHUMAaHHUE IPOBEJIEHHBIX PacdyeTOB (pacCyXAECHMI), B ciay4yae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
IIOMHMTH, YTO PEIIECHUE 3a]a4 IPOBOJUTCS 10 PACCMOTPEHHOMY Ha JIEKIIMSIX MaTepUaiy U CBA3aHO,
KaK MpaBWJIO, C JETaJbHbIM paz00poM OTIENbHBIX BOMNPOCOB JIEKIMOHHOrO Kypca. Cuemyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OINpPEAEICHHOW TOYKHU
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIEKIHAX) OH OyJeT 3aKpeIUIIThCs CTYIEHTOM
Ha MPAKTUYECKHX 3aHATUSAX Kak B pe3yibTare OOCYKACHUS M aHajIu3a JEKIMOHHOIO MaTepuana,
Tak U B Ipouecce pemieHus 3anad. [Ipum 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuan, HO M HAy4dUTCsl NPUMEHATh €ro Ha IPAKTHKE, a TaKXe IOJY4YHUT JONOIHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) JUIsl aKTUBHOU MTPOPAOOTKH JICKIIMOHHOTO MaTepHara.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Ecii CTYyNeHT BUAWUT HECKOJIbKO MyTed peleHus
npobaeMbl (3aauu), TO HYXKHO CpPaBHUTh MX W BBIOpaTh caMmblii panuoHanbHbld. Ilone3no o
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3amaun). Pemenue 3amau cienyer uziaraTh MOAPOOHO, BBIYHCICHHS (pacCyAEHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mopsiake. PemieHune npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAAaTh KOMMEHTAPHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

[Tone3no (ecnu 3TO BO3MOXKHO) pellaTh 3ajjadyy HECKOJBKMMH CIOCOOAaMHU M CPaBHUBATH
MIOJIyYEHHBIE pe3yibTaThl. PelieHwe 3agad  ONpeAeNéHHOro TUIlAa HYKHO MPOJOJKAaTh 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

ITonroToBka K 3K3aMEHY CIIOCOOCTBYET 3aKpEIJICHHIO, YIIIYOJNEHHIO M CHUCTeMAaTH3alluu
3HAaHUH, MOJIydaeMbIX B Impouecce oOydeHus. ['0TOBACH K SK3aMeHyY, CTYJIEHT JHKBUIUPYET
uMeromuecs: npoOenbl B 3HAHUAX, YIOPSAOYMBAET CBOM 3HaHMi. Ha »dKk3aMeHe CTyAeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJEHTOB Ha CUCTEMATHUYECKYIO MOATOTOBKY K 3aHSTHSIM B
TE€YEHHE CEMECTPa, MOCKOJIBKY ATO MO3BOJIUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMs
9K3aMEHAIlMOHHOM CeCCHMM MOXKHO OYyAET MCIOJb30BaTh JAJS CUCTEMATH3alMU YK€ HMMEIOLINXCS
3HaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-1 Tecmosvie 3a0anus Nel-500

Bonpocwi k sx3ameny Nel-70
Hnousuoyanvroe domawinee 3a0anue,
KOHmpovHble pabomuvl Nol,2

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. UuauBuayajJdbHOE JOMAIIHee 3aaHue M0 Kypey «IMCKpeTHAss MAaTeMATHKA»
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

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

Bapuanr 1

3amanue 1. CnpaBeanuBo au B oOuiem ciydae yrBepxkaenue: ecnu 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, sBisioIIerocs MHOXXECTBOM KOpHEH ypaBHEHUs x*+x3-12x2-28x-
16=0,

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

0) BBISICHUTD, KaKasi U3 MSATH BO3MOXHOCTEH BhINONHEHA A1 MHOKecTB A u C: AcC, wu
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 cucrteMe koopauHat X0y MHOXkecTBO D, monydeHHOe U3 MHOXKECTB
A, B u C o ¢popmyne (AU B)AC.

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

X\B=A\B=AUB= &, B .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 OMPENECIIEHHOCTh, CIOPBEKTUBHOCTh, (DYHKIIMOHATBLHOCTh, WHBEKTUBHOCTH) obOnmamaer [
Haiitn o6pa3 MHOxkecTBa A M mpoobpa3 MHOkecTBa B mpu nmanHom coorBeTcTBUU. [locTpouthb



COOTBETCTBUE MEXKIY OCCKOHEUHBIMU MHOKECTBAMH, 00JIafjatoliee TeM ke HaOOpOM CBOMCTB, UTO
u I'. IlocTpouTh COOTBETCTBUE MKy KOHEUHBIMU MHOKECTBaMH, 00J1a/1at0111ee HaOOPOM CBOWCTB,
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. Jano coorBerctBue ['=(X, Y, G). BoisicHUTh, KakuMu U3 4 OCHOBHBIX CBOWCTB
(BCIOAY OMNPENEIIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTh, MHBEKTUBHOCTH) oOmamaeT I
[TocTpoUTh COOTBETCTBHE MEXKIy KOHEUHBIMH MHOXKECTBAMH, oOiajaromiee HaOOpOM CBOWCTB,
MIPOTUBOMNOJIOKHBIM JaHHOMY. X — MHOKECTBO MHOTOWJIECHOB 2-i CTENIEHH OT OJJHOM NMepeMEeHHOM ¢
neiictBuTenbHBIMU K03 unmentamu, Y=R, ['={(MHOrOWIEH, €r0 KOpPEHB)}.

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

3amaane 12. CkoibKUMH crmocobamMu ©3 KOJIOAbI B 36 JHMCTOB MOXXHO BBIOpaTh
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 UIYT B a(PaBUTHOM MOPSIKE, @ OYKBHI «a» HE CTOAT psaoM?

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.

3)13

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.
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3amanue 27. Haiinute cremeHu Bcex BepuIuH, paauyc W auamerp rpada G. Haiiaure

XpOMaTH4ecKkoe 4Yucio rpada, MpoBels €ro packpacky IO METOJy MHHHUMAIBHOW PaCKPacKH.
SBnsercst mu n300pakeHHBIN rpad miaHapHBIM?

1 2 3 4
5 6 7 8
Bapuanr 2

3ananue 1. CnpaBeuuBo u B ob1eM ciayyae yreepxaeHue: eciik AeB u BeC u CcD To
AeD? Moxer mu nipu Hekotopeix A, B, C, D BemonasaThCcst Hab0p ycnoBuii: AeB, BeC, CcD,
AeD?

Bamanue 2. Jlns yausepcanbHoro muoxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1; 1; 2; 3} u MHOXecTBa B, ABIAIONIErocs MHOKECTBOM KOpHEH ypaBHeHHs X +7x°+13x2-3x-
18=0,

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

0) BBIICHUTb, KaKas U3 ISTH BO3MOXHOCTEH BblnosiHeHa g MHOXkecTB A u C: AcC, wim
CcA, wn A=C, umn ANC=0, nmu A u C HaxoasTcs B 00IIEM TOJIOKEHHUH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKeCTBa B.

3amanue 3. Ilycte A, B, C, - MHOXecCTBO TOYEK MJIOCKOCTH, KOOPIMHATHI KOTOPBIX
YIOBIETBOPAIOT ycioBHsAM Yy < 4/x, x?+y?2<25 wu |x|<1,|y] <1 cooTBeTcTBEHHO.
N3o0pazute B cucreme koopauHat x0y mMHOoxkecTBO D, momydeHHoe u3 mHoxkectB A, B u C no
dopmyne (ANB)\C.

3ananue 4. CymecTByIOT U MHOXkecTBa A, B, X Takue, 4To BBINOJHSAETCS HaOOp YCIOBUM
X\ B=A\B=d, (X N B)\ A=J? CymectBytor n1 maoxkectBa N, P, E Takue, uTo BBIIOIHSACTCS
Habop yciosuit E\P=N\E=J, N\ P~ J?

3amanue 5. BeiscHUTH B3aUMHOE pacrosioxkenne MHoxkecTB D= (A\X)u BUX , E= AU B

uX, F=(B ~X )JU(BNA), eciu A, B, X — mpou3BOJIbHBIE MOJAMHOXECTBA YHHUBEPCATBLHOTO
MHoOecTBa U.

3ananue 6. YIIpOCTUTDH BBIPAKEHUE (ANB) (40 C)N(ANC))

3ananue 7. IlpoBeputh cnpaBeanmuBocTh paBeHCTBa AxC=(Ax(CNB))u (AxC) s
A={1,2}, B={2,3}, C={1,3}. BeIsicHUTb, BEpHO JI JAHHOE PAaBEHCTBO ]ISl MPOM3BOJIBHEIX A, B, C.

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

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

3amanue 9. Jlano cootBetctBue '=(X, Y, G). BrisicHuTh, KakuMu M3 4 OCHOBHBIX CBOWCTB
(BCIOY OMPENEIeHHOCTh, CIOPBEKTUBHOCTh, ()YHKIIMOHATBLHOCTh, WHBEKTUBHOCTH) obOmamaer [
Haiitu o6pa3 MHOxkecTBa A M mpoodbpa3 MHOkecTBa B mpu nmanHom cootrBercTBuuU. [locTpoutsb
COOTBETCTBUE MEXKIY OCCKOHEUHBIMU MHOKECTBAMH, 00JIafjatoliee TeM ke HaOOpOM CBOMCTB, UTO
u I'. IlocTpouTh COOTBETCTBUE MKy KOHEUHBIMU MHOKECTBaMH, 00J1a/1a10111ee HaOOPOM CBOWCTB,



NpOTHBONOJIOXKHBIM naHHoMy. X={ a, 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). BoIsiIcCHUTD, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCroy OMNpENENIEHHOCTh, CIOPBbEKTUBHOCTh, (DYHKIIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer [
[TocTpouTh COOTBETCTBHE MEXKIYy KOHEUHBIMH MHOXXECTBaMH, oOjanaroniee HaOOpPOM CBOWCTB,
MIPOTUBOMNOJIOXKHBIM JaHHOMY. X — MHOXECTBO KPYIOB Ha IUIOCKOCTH, Y — MHOXECTBO TOYEK Ha
iockoctH, ['={(xpyr, ero ueHTp)}.

3aganue 11. IlpoBeputh misi mpous3BOJbHBIX OTHomeHHMd @ u ¥ chnpaBemIMBOCTH
yrBepkaeHust: «Ecim otHomenuss @ u W o0mamaioT CBOWCTBOM aHTHUPE(IEKCUBHOCTH, TO
otnomenne T=ONY Taxxe o0magaetT CBOWCTBOM aHTHPE(PIEKCUBHOCTI.

3amaaue 12. CKOJBKUMH crHoco0aMu H3 KOJOAbI B 36 JIMCTOB MOXKHO BBIOpaTh
HEYIOPSIOYCHHBIN Ha0op U3 5 KapT Tak, 4TOOBI B 3TOM HaOoOpe ObUTM B TOYHOCTU | «KpecToBas)
KapTa, 2 «IaMbD» U HE OBLIO «4epBeii»?

3amanne 13. CKOJNBKO CYIIECTBYET Pa3IMYHBIX MEPECTAHOBOK OYKB CIIOBA «BOPOHY, TPHU
KOTOPBIX OYKBBI «0» HE CTOAT PSAOM?

Sananue 14. Haiiti Hanbombimii wien pasnoxenus o6unoma (V3 + 10)17.
oy ooyl 9.

3aganue 15. VI3 naHHOM NpONOPIXY HAUTH X U Y. Cx ) Cx ) CX =3:3:2 .

3ananue 16. Haiitu xoxpoumuent npu X* B pasnoxenun seipaxkenns P=(1+x5-x1%) mo
MOJIMHOMHANIBHOW (hopMylie, MOJyYEHHBIH TOCTEe PACKPBITUS CKOOOK U MPUBEACHUS MOAOOHBIX
YJICHOB.

3ananue 17. Ckonapko HarypaiibHbIX yucen oT 1 1o 10000 e genutcst HU HA 2, HU Ha 3, HU
Ha 4, Hu Ha 57

3ananue 18. [logcuntaTs KOIMYECTBO Pa3lUYHBIX MEPEeCTaHOBOK Ludp yucna 6858757, mpu
KOTOPBIX HUKAKUE 2 OJAMHAKOBBIC UG PBI HE CICAYIOT APYT 32 JPYTOM.

3amganue 19. [ToctpouTh Tabmuiy 3Ha4YeHuit OyneBoit pyukumu f(X, y, z)= (X | y) — A y @

3ananue 20. Banucath Tabauily 3HaueHuit GpyHkuuu h(X,y), sBISIOMEHCs Cynepno3uiuei
dyuxmu f, e f=(0110 1011), h(x,y)= f(X, f(y,X,y),X).

3amanue 21. Jlns nanaoit ¢yukuuu f(X,Y,Z) BBISCHUTH Kakve e¢ TMEePEeMEHHbIE SBIISIFOTCS
(GUKTUBHBIMH, a KakKWe CylleCcTBeHHbIMH. Boipasuth f(X,y,z) dopmymoii, comepskarieil TOIbBKO
cymectBeHHbie mepemennsie. f(X,y,z) =(0011 1100).

3amganue 22. IlpeoOpasoBath manHyro (opmyny f(X,y,Z) B SKBHBaICHTHYIO €i, HO HE

cojiepskaiyto GUKTHBHBIX nepeMeHHbIX. f(X,y,z) = XyZvyrvxXvxvyvi .

3ananue 23. BeisicHuTh Bomnpoc o paBHocuibHOCTH JJH® f1, f5, f3 cBenennem ux k CAHO.
[TpeoOpa3oBaTh C MOMOUIBIO AUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuTh momyueHHOE
BBIp@KEHUE. f1 = YZV XZV XYZV VX, fo =XyVxyVyz, fz =ZXVYyV xZ.

3amganue 24. Haiitu aBymst criocobamu nonuaoM ¢yukiuu. Haiitu CJJH®, CKH®. f=(0110
1011).

3amanue 25. Jloonpenenuts dynknuu f(x,y,z), g(x,y,z), h(x,y,z) Tak, utoosl f€ M, g €
L,h € S. Ecnn mocTpoeHne Kakoii-mudo (GyHKIMH HEBO3MOXKHO, JTOKQXKHUTE 3TO. BBIICHUTE BOIIpOC
0 MPHUHAJICKHOCTH OCTPOCHHBIX (QYHKIUH K Kinaccam Ty, T;.

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

3anmanue 26. Jlansl rpade G1 u G2 . Haiiqure G1 U Gz, G1N G2, G1 @ G2 aHaIMTHYECKA |
u300pa3uTh pe3ynbraT rpapudecku. s rpada G1 U G2 HaliguTe MaTpUIly CMEXKHOCTH, MaTPHILY
UHIMJICHTHOCTH, KOMIIOHEHTbI CHJIBHOW CBS3HOCTH, MapLIPYTHI (HO HE LENH) JUIMHBI 7; MPOCThIE
IETTH, TIPOCTHIC ITUKIIBI, UCXO/ISAIINE U3 BEPIITHHBI 1.
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3amanue 27. Haiinute cremeHu Bcex BepuiuH, paauyc u auamerp rpada G. Haiinure
XpOMaTH4ecKkoe 4ucio rpaga, NpoBels €ro packpacky IO METOJy MHHHUMAIbHOM pPacKpackKH.

SBnsercs 1 U300paKEeHHBIN Tpad MmIaHapHbIM?

1 2 3 4
5 6 7 8
Bapuanr 3

3amanue 1. CnpaBeanuBo au B obuieM ciydae yreepxkiaenue: ecin AcB u BcC u CeD To
AeD? Moxer nu npu HekoTopeix A, B, C, D BemonnsaThest Habop ycnoBuii: AcB, BcC, CeD,
AeD?

3amanue 2. s yausepcaibHoro muoxxkectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, mHOXecTBa
A={-1; 1; 4;3} u MHOXecTBa B, ABJIAIONIIErocs MHOXECTBOM KOpHEH ypaBHeHHA X'-2x°-
12x2+18x+27=0,

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

0) BBISICHUTDH, KaKasi U3 MSATH BO3MOXHOCTEH BhINONHEHA A1 MHOKecTB A u C: AcC,
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
ynoBnetBopsroT  yemoBuaM 0 <y <+x; 2<x<6,-3<y<1 wu x?+y?<18x
cooTBeTCTBeHHO. M300pa3ute B cucteme koopauHat x0y MHOkecTBO D, monydeHHOe U3 MHOXKECTB
A, B u C mo ¢popmysie (AU B)\C.

3ananue 4. CymecTBYIOT U MHOXecTBa A, B, X Takue, 4TO BBHIOTHSAETCS Ha0Op YCIOBUU
B\ A=A N X=J, D n X# &? CymectBytoT 1 MHOkecTBa N, P, E Takue, 4T0 BBIMOIHACTCS

Habop ycnoBuit N N E —EUN- P- D, N = ?

3ananue 5. BeisicHuTh B3auMHOE pacnoniokeHre MHOKecTB D= (AAX)U (BNA), E= AuX,
F=(A\X)U(BNX)U(X\A), ecmu A, B, X — mOpou3BOJbHBIE MOJMHOXECTBA YHHBEPCAIBHOTO
MHOkecTBa U.

3ananue 6. YIIpOCTUTDH BBIPAKEHUE AV(AVBUC)U(BN(4WC)) .

3amanue 7. [IpoBeputh cripaBemmnBocTh paBeHCTBa AX(BAC)=(Ax(CUB))\ (Ax(CNB)) mus
A={1,2}, B={2,3}, C={1,3}. BeIicHUTH, BEpHO JIM JaHHOE PAaBEHCTBO JJIsl MPOU3BOJIbHBIX A, B, C.

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

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

3ananue 9. Jlano coorBetctBue ['=(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 MEXK1Yy 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 coorBerctBue ['=(X, Y, G). BoisicHUTH, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCroy OMNpENENIEHHOCTh, CIOPBbEKTUBHOCTh, (DYHKIIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer [
[TocTpouTh COOTBETCTBHE MEXKIYy KOHEUHBIMH MHOXXECTBaMH, oOjanaroniee HaOOpPOM CBOWCTB,
TIPOTHBOMONOKHBIM AanHOMY. 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. CkoiapKuMH crmoco0amMu W3 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.
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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
Bapuanr 4

3amanue 1. CrnpaBeanuBo au B obmiem ciydae yreepxkaenue: ecin AeB u BcC u CeD To
AcD? Moxer mu nipu Hekotopeix A, B, C, D BemonnsaThCst Hab0p ycnoBuii: AeB, BcC, CeD,
AcD?

Bamanue 2. Jlns yausepcanbHoro muoxecrtsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1; 1; 2; 3} u MHOXecTBa B, ABJIIOMErocs MHOKECTBOM KOpHel ypaBHeHus Xx*-17x*+36x-
20=0,

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

0) BBISICHUTDH, KaKasi U3 MSATH BO3MOXHOCTEH BhINONHEHA g MHOkecTB A u C: AcC, wu
CcA, wmn A=C, umn ANC=C, nmu A u C HaxoasTcs B 00IIEM TOJIOKEHHUH,

B) HAaliTH MHOECTBO BCEX MOJMHOKECTB MHOXKECTBa B.

3amanue 3. Ilyctp A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPJHMHATHI KOTOPHBIX
ynoBaeTBopsior yciosusaM |x| < 5,|y| < 1; x| < 1,|y] <5 n x? 4+ y? <16 cOOTBETCTBEHHO.
N3o0pazute B cucreme koopauHat x(0y mHoxkectBo D, momydenHoe u3 mHoxkectB A, B u C mo
dopmyne (AU B) U C.

3ananue 4. CymecTBYIOT U MHOXecTBa A, B, X Takue, 4TO BBIIOTHSETCS Ha0Op YCIOBUMN
B\ X=X\ A= &, B &? CymiectBytoT siu MHOKecTBa N, P, E Takue, 4yTO BBINOJHIETCS HAOOD

YCIIOBUH E:EUN:P\E:Q, NmE;t@?

3amganue 5. BeSICHUTH B3aUMHOE paciojioxenue MHoxecTB D= (BNX)u AVX , E= (Bu

X NA) U (BNX), F= AUX, ecim A, B, X — npou3BONbHBIE MOAMHOKECTBA YHUBEPCAIBHOTO
MHOecTBa U.

3aganue 6. YIIpOCTUTH BBIPAKECHHE (AN B) (4w By (ANB)I(4VEB)

3amanue 7. [IpoBeputh cripaBeamuBocTh paBeHCTBa AXC=(Ax(C\B))U (AxC) must A={1,2},
B={2,3}, C={1,3}. BosicuuTh, BEpHO JI1 JJaHHOE PAaBEHCTBO Il NPOU3BOJIBHBIX A, B, C.

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

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

3ananue 9. Jlano coorBerctBue ['=(X, Y, G). BoiscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCIOy ONPENENIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIMOHAJIBHOCTh, MHBEKTUBHOCTH) obmamaeT I
Haiitu o6pa3 mHoxkecTtBa A u npooOpa3 MHOxecTBa B mpu ganHom cootBetcTBUHU. IlocTpouth
COOTBETCTBUE MEXJy OECKOHEUHBIMU MHOXECTBaMH, 00/1ajarolee TeM ke HabopoM CBOMCTB, 4TO
u I'. [TocTpouTh COOTBETCTBHE MEX1Yy KOHEUHBIMH MHOXKECTBAMH, 00J1a/1ato1iee HaOOpOM CBOICTB,



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

3ananue 10. Jano cootBerctBue [=(X, Y, G). BoisicHUTh, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCIOAy ONPENEIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIbHOCTb, UHBEKTUBHOCTH) oOsamaer I
[TocTpouTh COOTBETCTBHE MEXKIYy KOHEUHBIMH MHOXXECTBaMH, oOjanaroniee HaOOpPOM CBOWCTB,
IPOTUBOIIOJIOKHBIM JJaHHOMY. X— MHOXKeCTBO HaTypaJibHbIX unces, Y=R, I'={(x, Inx)}.

3aganue 11. IlpoBeputh st mpous3BOJbHBIX OTHomeHWMd @ u ¥ chnpaBemIMBOCTH
yrBepxaeHus: «Eciu otHomenus ® u W o6magaroT CBOWCTBOM aHTHPE(IEKCUBHOCTH, TO
otHomeHne T=MAY Taxxe 001agaeT CBOMCTBOM aHTHPE(PIEKCUBHOCTI.

3amanne 12. CkoabKUMH crmoco0amMu M3 KOJNOAbl B 36 JIMCTOB MOXXHO BBIOpaTh
HEYIOPSAIOUYEeHHBIM HA0Op U3 5 KapT Tak, yToObl B 3TOM Habope ObLIO B TOYHOCTH 3 «IaMbl», 2
«KPECTOBBIE» KapThl?

3ananue 13. CKOJBKO CYIIECTBYET Pa3JIMYHBIX MEPECTAaHOBOK OYKB CIOBa «B3OPBIKHYI,
IPY KOTOPBIX MEKIY IBYMS ITACHBIMU HAXOJSTCSI TPU COTJIACHBIE?

3ananue 14. Haittn Hau6ombImii uneH pasnoxenus 6uaoma (V6 + 3)12.
2 ool Ly g

3ananue 15. V3 nanHOi nponopuuy HauTH X U Y. Cont 1€ 1€y =31413 .

3amanne 16. Haittu xosddurment npu X' B pasznoxenun Boipakenus P=(x'-2+x%)% mo
MNOJMHOMHUAILHON (OopMyJie, MOTyYeHHBIH IMOCIe PACKPBITUS CKOOOK M TNPHUBEIEHUS IMOJTO0OHBIX
YJICHOB.

3amanue 17. Ckonbko HaTypainbHbIX uncen oT 1 1o 10000 ve nenutcs Hu Ha 6, HU HA 7, HU
Ha 3, H1 Ha 27

3ananue 18. IlogcunTaTh KOJMMYECTBO pa3IMYHBIX MEPECTaHOBOK IUdp uucia 32331252,
IIPU KOTOPBIX HUKAKUE 3 OJIMHAKOBBIC IIU(PBI HE CICAYIOT APYT 3a IPYTOM.

Bamanue 19. [Toctpouts Tabauily 3HaueHuit OyneBoil pyHkimu f(X, Y, 2)=X vy B 7 <.

3ananue 20. Hanucare Tabmuiy GpyHkuuu h(X,Yy), SBISIONIYIOCS CylepHo3uluei GyHKIumit
f1 u T2, ecnim f1=(1110 0110), f2=(1100 0111), h(x,y)=f1(X, f2(y,X,y),y).

3ananue 21. Jlns nanHo#t dynkium f(X,y,Z) BBISICHUTH Kakue e MEPEeMEHHBIC SBIISIOTCS
(GUKTUBHBIMH, a KakKWe CyliecTBeHHbIMH. Boipasuth f(X,y,Z) dopmymoii, comepskarieil TOIbBKO
cymiectBenHbie mepemennsie. f(X,y,z) =(1000 1000).

3amanue 22. TlpeoOpa3oBath manHyio (opmyny f(X,y,Z) B SKBHBaJICHTHYIO €il, HO He

cojiepkaIyro GUKTUBHBIX nepeMeHHbIX. f(X,Y,z) = XYZVXVYVXYZV XV YV

3ananue 23. BeisicHuTh Bonpoc o paBHocuibHOCTH JJH® f1, f5, f3 cBenennem ux k CAHO.
[TpeoOpa3oBaTe C MOMOUIBIO AUCTPUOYTHBHBIX 3akoHOB f, B KH®, ympoctuTh momydeHHOE
BBIpOXKEHUE. f; = XYZV XZV XyZ, f, = XyVxyzZV z, f3 =yx V yz.

3ananue 24. Haiitn aBymst criocobamu nmonuaoM (yaknuu. Haiitu CIH®, CKH®. f=(0111
1001).

3amanue 25. Jloonpenenuts dynknuu f(x,y,z), g(x,y,z), h(x,y,z) Tak, utoosl f€ M, g €
L,h € S. Ecnn mocTpoeHue Kakoii-mndo (QyHKIH HEBO3MOXKHO, JTOKQXKHUTE 3TO. BBIsICHUTE BOIIpOC
0 MPHUHAJICKHOCTH OCTPOCHHBIX (QYHKIUH K Kinaccam Ty, T;.

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

3ananue 26. Jlansl rpadet G1 u Gz . Haitnute G1 U G2, G1N Gz, G1 @ G2 aHanmuTHYeCKH U
u300pa3uTh pe3ynbraT rpapudecku. s rpada G1 U G2 HaliguTe MaTpUIly CMEXKHOCTH, MaTPHILY
WHIMJICHTHOCTH, KOMIIOHEHTHI CHJIBHOW CBSI3HOCTH, MapuIpyThl (HO HE IEeNH) JUTMHBI 7; MPOCTHIE
LENH, TPOCThIEC IIUKIIbI, UCXOAAIINE U3 BEPIINHBI 1.



O

4 3

3 2
3amanue 27. Haiiaute crenmeHu BceX BepIIMH, paauyc W auamerp rpada G. Haiimure
XpoMaTH4eCcKoe 4uciio rpada, mpoBeds €ro packpacky MO METOAY MHHHMAIBLHOW PAaCKpPACKH.
SIBnsercs mu n300pakeHHBIN Tpad MmIaHapHbIM?

1 2 3 4
5 6 7 8
Bapmuanr S

3ananue 1. CrpaBennuBo iu B obmieM ciaydae yrBepxkaenue: eciu ACB u BcC u CeD 1o
AcD? Moxer nu nipu HekoTopeix A, B, C, D BeimonHsaTecs Habop ycnoswii: ACB, BcC, CeD,
AcD?

Bamanue 2. Jlns yauBepcanbHoro muoxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-2; 1; 4; 3} u mHOXecTBa B, siBIstO11IErOCSI MHOKECTBOM KOpPHEW ypaBHEHUS x*-11x°-18x-8=0,

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

0) BBIICHHTbH, KaKasl M3 TSATH BO3MOXKHOCTEH BhIMoJHEHA 11t MHOKecTB A n C: AcC, nim
CcA, umn A=C, miiu ANC=, niin A n C HaxoIITCsa B 00IIEM IIOJIOKEHUH,

B) HAalTH MHOXECTBO BCEX MOJMHOKECTB MHOXKECTBa B.

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

3ananue 4. CymecTBYIOT U MHOXecTBa A, B, X Takue, 4TO BBHIIOTHSAETCS HA0Op YCIOBUMU

AN B:AUX =, B\ X # J? Cymecrytor 11 MHOxectBa N, P, E Takue, uro BbImosiHseTCS
Habop ycnosuit P\ N=E=N \ P= J, N= J?
3anmanue 5. BoisicHUTH B3auMHOE pacnoniokenue MHoxkecTB D= (XnB)u (A\B), E= A U B

v, X , F= (AAB)U(XmA)uBUX , ectm A, B, X — m0Opou3BOJIbHBbIE TOJMHOXECTBA
YHHBEpCcaIbHOTr0 MHOXecTBa U.

3anammue 6. Vipoctuts epaenue (AW B)N(BUC)N(ANC),

3amanue 7. [lpoBeputh crpaBemuBoCcTh paBeHCTBa AX(BUC)=(AxB)u (Ax(C\B)) mns
A={1,2}, B={2,3}, C={1,3}. BeiicHUTb, BEpHO JIM JaHHOE PaBEHCTBO JJIsl MPOU3BOJIbHBIX A, B, C.

3ananue 8. Jlns nannoro rpagpuka P={(0,1), (1,1), (1,0), (0,2), (2,1)} naiitu:

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

3ananue 9. Jlano coorBerctBue ['=(X, Y, G). BoiscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCIOy ONPENEIIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIMOHAJIBHOCTh, MHBEKTUBHOCTH) obmamaeT I
Haiitu o6pa3 mHOoxkecTtBa A u npooOpa3 MHOkecTBa B mpu manHoMm cootBeTcTBUHU. IlocTpoutsh
COOTBETCTBUE MEXJy OECKOHEUHBIMH MHOXECTBaMH, 00/1ajarolee TeM ke HabopoM CBOMCTB, 4TO
u I'. [TocTpouTh COOTBETCTBHE MEX1Yy KOHEUHBIMH MHOXKECTBAMH, 00J1a/1ato1iee HaOOpOM CBOICTB,



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, CIOPBEKTUBHOCTh, ()YHKIIMOHAJIHLHOCTh, MHBEKTUBHOCTH) 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
yrBepxacHus: «Ecin orHomenust @ u ¥ o0nanaroT cBONCTBOM CUMMETPUYHOCTH, TO OTHOLIEHHE
T=0OAY Takxe o01agacT CBOMCTBOM CUMMETPUYHOCTH Y.

3amaane 12. CkoibKUMH crmoco0amMu ©3 KoOoasl 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 «1amay?

3ananue 13. CKOJIBKO CyIIECTBYET pa3jIUYHbIX NEPECTAHOBOK OYKB CIIOBA «IAcCTyX», MpHU
KOTOPBIX MEX]y IBYMS TTIACHBIMU HaXOMSTCS 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 HarypaiibHbIX yucen oT 1 1o 10000 e genutcst HU HA 5, HU Ha 8, HU
Ha 9, Hu Ha 47

3amanue 18. IlogcunTaTh KOJMYECTBO Pa3IMUYHBIX MEPEeCTaHOBOK HU(p yucaa 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 Bonipoc o paBHocwibHOCTH [IHD 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.

3ananue 24. Haiitu aBymst ciocobamu monuaoM (yrkinuu. Haiitu CJJH®, CKH®. f=(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. Ecnn moctpoenune Kakoi-mubo (pyHKIMM HEBO3MOXKHO, JOKaXHTE 3TO. BBIACHHTE BONpoC 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.
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3amanue 27. Haiinute cremeHu Bcex BepuIdH, paauyc W auamerp rpada G. Haiinure
XpoOMaTH4ecKkoe 4ucio rpaga, NpoBels €ro packpacky IO METOJy MHHHUMAJIbHOM pacKpackKH.

SBnsercs 1 U300paKEeHHBIN Tpad MmIaHapHbIM?
1 2 3 4

5 6 7 8

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA
I/IH[[I/IBI/IZIyaJII)HOG AOMAIIHEC 3aJaHUC CHACTCA IMPCIIOAaBaTCIlO B KOHIC CEMECTpa Ha
3a4eTHOU HCIOCIIC.

Kpurepun oneHku:

- BepHoe Beinosinenue 90-100% 3ananuii - 10 6aios;

- BepHoe BeinosiHeHue 80-89% 3amanmii - oT 8 10 9 6aI0B;

- BEpHOE BbINIOJIHEHUE 66-79% 3ananuii - ot 7 10 8 0aos;

- BepHoe BbinonHeHue 50-65% 3amanuii - ot 5 10 7 0aos;

- BepHOe BhImoyiHeHHe MeHee 50% 3amanuii - ot 0 10 5 6aoB.

7.2.2. KourpogbHasgs padora Nel mno Tteme «MuoxkecrBa. CoOTBeTCTBHUS.
KomMOnHaTopuka»

(naumenosanue oyeHOUHO20 CpedCmea)

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

Bapmuanr 1

3amanue 1. [na yausepcaabHoro Mmuoxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1,1,2,3} u i1 B={-4, 1, 4, 5}

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

0) BBISICHUTD, KaKas U3 MSITH BO3MOXKHOCTEH BhIMIOTHEHA g MHOXKecTB A u C: Ac C, wnu
Cc A, umu A=C, mimm ANC=, nmu A u C HaxoasaTcs B OOIIEM ITOJIOKEHNH,

B) HallTM MHO>XECTBO BCEX MOJAMHOKECTB MHOXKecTBa B.

3ananue 2. Jlano coorBetctBue ['=(X, Y, G). BoigscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCIoy ONPENENIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTb, UHBEKTUBHOCTH) oOOsamaer I
Haiitu o6pa3 mHOXkecTBa A 1 mpooOpa3 MHOKECTBA B mpu JaHHOM COOTBETCTBUH.

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 miockoctu}, Y={MHoxecTBO To4ek miockoctu} G-(kpyr,
€ro LeHTp).

3ananue 3. M3 20 cTyneHTOB Haa0 HA3HAYUTH 5 NeKYpHBIX. CKOIBKHUMH CIOCOOAMH ITO
MOXHO cenaTh?

3amanne 4. CKOJBKO Ppa3IMYHBIX CJIOB MOXHO TOJYYHUTh IEPECTAaHOBKOW OYKB CIlIOBa
«BOPOH», TaK YTOOBI 1BE€ OYKBBI «0» HE CTOSUTU PSIOM?



3amganue 5. U3 7 pycckux u 4 HEMIIEB HY>)KHO COCTaBUTh KOMHUCCUIO B 6 juil. CKOJIbKUMU
crocob6aMu MOXKHO 3TO ClieaTh, €CJIM B COCTaB KOMUCCUU JOKHO BOMTH HE MeHee 2 HeMIIeB?

3aganue 6. B rpynne 35 ywamuxcsa. M3 Hux 20 nmocenjaroT MaTeMaTUYECKUM KPYxXoK, 11 —
¢buznueckuit; 10 yyammxcs He MOCEUIAIOT HU OJHOTO M3 3TUX KPYXKKOB. CKOJBKO ydYalluxcs
noceraroT o6a kpykka? CKOJBKO yJalIuxcs MOCEIA0T TOJIBKO MaTEMaTHYECKH KPYXKOK?

Bapmuanr 2

3amanue 1. s yauBepcanbHoro muoxecrsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOKeCTBa
A={-3,3,4,5} u ms B={-1, 4, 5}

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

0) BBISICHUTD, KaKasi M3 ISTH BO3MOXKHOCTEH BbINOJIHEHA Ju1si MHOXeCTB A u C: Ac C, win
Cc A, umu A=C, niiu ANC=, umu A u C HaxoasaTcs B OOIIEM ITOJIOKCHUH,

B) HAaliTH MHOXECTBO BCEX MOJIMHOXKECTB MHOKECTBa B.

3anmanue 2. Jlano coorBerctBue ['=(X, Y, G). BoiscHUTh, KakuMH 13 4 OCHOBHBIX CBOWCTB
(BCroy OMNpENENIEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBLHOCTh, WHBEKTUBHOCTH) obOnamaer [
Haiitu 06pa3 MHOXKecTBa A U mpoodpa3 MHOKeCTBa B 1pu TaHHOM COOTBETCTBHH.

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

b) X={MuorouireHsl 2 CTENEHH OT OJHOH TEPEMEHHOW C JICHCTBUTEIbHBIMU
kodddurmentamu }, Y=R, G-(MHOTOYIEH, €r0 KOPEHB).

3amanue 3. Uzyuatorcs 10 yueOHBIX peaMeToB. B moHeneIpHUK Ha10 TOCTaBUTh 6 YPOKOB,
npu4eM Bce pasHbie. CKOJIBKUMHU CITOCOOaMH MOYKHO COCTaBHTh PAaCIMCAHKME HA MTOHEACIbHUK?

3ananue 4. CKOJBKO pa3IWYHBIX CJIOB MOXXHO IIOJYyYUTh MEPECTAHOBKOM OYyKB clioBa
«araMaHy, Tak YTOObI COTJIaCHbIE IIJIH B alihaBUTHOM MOPSIAKE, HO OYKBBI «a» HE CTOSUIN PsiIoM?

3amanne 5. CKOIBKUMH CIIOCOOAMU TISITh JEBYIIEK M TPOE IOHOIIEH MOTYT pa3OUThCs Ha JBE
KOMaH/JIbI 110 YEThIPE YEJIOBEKAa B KOMaHJE, €CJIU B KKJIO0M KOMaHAE JOJDKHO OBITh XOTS OBl 1O
OJIHOMY FOHOIIIE?

3aganue 6. OnpenenuTh YUCIO BCEX IUIOXUX JHEH, ecu 12 nHel men J0Xab, 8 THEeW oyl
BeTep, 4 AHS OBLJIO XOJIOAHO, TIPUYEM S5 AHEH ObUIM W JOKIJIUBBI, U BETPEHBI, 3 AHS JOXKIJIUBBI U
XOJIOJIHBI, 2 JTHSI BETPEHBI U XOJIOAHBI, | J€Hb OBbLIT T0KITUBBINA, BETPEHBIN U XOJIOAHBIHM, a XOPOILINX
JHEW He OBLIO 3a JaHHBINA MEPUOI.

Bapuanr 3

3amganue 1. Jlns yauBepcanbHoro muokectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={1,2,3,4} u s B={-3, -2, 4, 5}

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

0) BBISICHUTD, KaKas U3 MSITH BO3MOXKHOCTEH BhIMOJIHEHa 1ia MHOKecTB A u C: Ac C, unu
Cc A, umn A=C, mimu ANC=, miin A u C Hax0oIATCsA B O0IIEM IIOJIOKEHHUH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKecTBa B.

3ananue 2. Jlano coorBetctBue ['=(X, Y, G). BoigscHUTh, KakuMH U3 4 OCHOBHBIX CBOWCTB
(BCIOy ONPENENIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIIMOHAJIBHOCTh, MHBEKTUBHOCTH) oOmamaeT I
Haiitu 00pa3 MHOXecTBa A U mpoodpa3 MHOXKeCTBa B 1pu JaHHOM COOTBETCTBUHU.

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.

3amanne 3. CKOJIBKO HEYMAYHBIX MOMBITOK MOXET OBITh CHIETIaHO YEJIOBEKOM, HE 3HAIOITUM
CEKPETHOI0 KO/1a, COCTaBICHHOTO U3 5 1u(p, u moaduparoiero ero Hayaaqy?

3ananue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO IIOJYyYUTh NEPECTAaHOBKOM OYyKB cllOBa
«UHTEPHUPOBAHUEY, TAK YTOOBI COTTIACHBIE U TJIACHBIC YEPEIOBANINCH, TJIACHBIC U B a(aBUTHOM
nopsiake?

3amanue 5. B ypHe HaxomaTcs 5 Oenblx, 7 KpacHbIX, 6 roiayObix mapoB. CKOJIBKO
CYIIIECTBYET CIIOCOO0B M3BJIeYh 9 MIapoB Tak, YTOOBI CPEIM HUX OKa3aIoCch 2 OeNbIX, 3 KpacHbIX U 4
roiyObIX mapa?



3ananue 6. IIpu onpoce 13 yenoBek, KaKIblii U3 KOTOPBIX 3HAET IO KpalHEW Mepe OAMH
WHOCTPAHHBINA S3BIK, BBISICHWIOCH, 4TO 10 4emoBEK 3HAIOT AHTJIMUCKHUM fA3BIK, 7 — HEMEUKuH, 6 —
WCHAHCKHMH, 5 — aHITIMHCKUNA WM HEMEHKMH, 4 — aHITIMICKUNM W MCIAHCKUM, 3 — HEMEHKUH H
rcnaHckuil. CKOJIbKO YEJIOBEK 3HAET BCE TPH sI3bIKa?

Bapuanr 4

3amanue 1. [ys yauBepcanbHoro mHoxecrsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXeCTBa
A={-2,-1,1,2} u q1a B={-3,-2, 2, 3}

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 ONPENEIIEHHOCTb, CIHOPBEKTUBHOCTh, (YHKIHMOHAJIBHOCTh, MHBEKTUBHOCTH) oOsangaer I
Hatitu 00pa3 MHOkecTBa A 1 pooOpa3 MHOXKECTBA B 1Tpu TaHHOM COOTBETCTBHUH.

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

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

3amanne 3. B mpaBnenue m30OpaHo M denoBek. M3 HuUX Hajgo BHIOpaTh MpeacenaTens,
cekperaps U kazHavesl. CKOJIbKHMH CIIOCOOaMH 3TO MOXKHO CJENaTh?

3ananue 4. CKOJBKO pa3IMYHBIX CJIOB MOXKHO IIOJYyYUTh MEPECTAHOBKOM OYyKB clloBa
«B30PBIKHYI», TAaK YTOOBI MEXY ABYMS TNIACHBIMH HaXOAUJIUCH 3 COTJIacHble?

3ananue 5. U3 rpymnmel, cocTosAmel u3 9 My 4uH U 5 KEHILIUH, HaJl0 BbIOpATh 6 YEIOBEK
TakK, YTOOBI CpeIu HUX ObLIO HE MEeHee ABYX >KeHIIUH. CKOJBKUMH CIIOCO0AMU 3TO MOYKHO CJIeNIaTh?

3amanne 6. Ha skckypcuto moexano 92 dyenoBeka. byrepOponbl ¢ kombacoit B3sim 47
YeJIOBEK, C CHIPOM — 38 YeJOBEK; C BETYMHOW — 42 YeJoBEKa; MU C CHIPOM, U C KoJjibacoi — 28
YEJIOBEK; M C KOJIOACOH, U ¢ BeTYMHON — 31 4enoBeK; U ¢ CHIpOM, U ¢ BETUYMHOM — 26 yenoBek. Bece
Tpu Bujga OyTepOponoB B3saM 25 dyenoBek. Heckonbko dYenmoBeK BMECTO OyTepOpooB B3sUIH
nupoxKu. CKONBKO YeIOBEK B3SUIM ¢ COOOM MUPOKKU?

Bapmuanr §

3amanue 1. [na yausepcaabaoro muoxectsa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-2,1,3,5} w a1 B={-3, -2, -1, 1}

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

0) BBISICHUTD, KaKasl U3 ISITH BO3MOXKHOCTEH BbINOJIHEHA Juist MHOXecTB A u C: Ac C, wimn
Cc A, umu A=C, miin ANC=, umu A u C HaxoasaTcs B OOIIEM ITOJIOKEHUH,

B) HallTM MHO>KECTBO BCEX MOJAMHOXKECTB MHOXKeCTBa B.

3ananue 2. lano cootBetctBUe I'=(X, Y, G). BoIAicHUTH, KakuMU U3 4 OCHOBHBIX CBOWCTB
(BCroy OMNPENENIEHHOCTb, CIOPBEKTUBHOCTh, (YHKIMOHAJIBHOCTh, WHBEKTUBHOCTH) obOnamaer I
Haiitu 00pa3 MHOXecTBa A U mpoodpa3 MHOXKeCTBa B mpu JaHHOM COOTBETCTBUHU.

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] ynkmuu}, G- (max f(x), f(x)),

xela, b].

3ananue 3. CKOTBbKUMHU CIOCOOaMU MOKHO pa3MECTUTh Ha MOJKe 4 pa3Hble KHUTH?

3ananue 4. CKOJBKO pa3IUYHBIX CJIOB MOXXHO IOJNYyYUTh NEPECTAHOBKOM OYyKB cliOBa
«TaCTyX», TaK YTOOBI MEXy JBYMS TNTACHBIMH HAaXOJJHIIUCH 2 coTJacHble?

3aganue 5. U3 7 pycckux u 4 HEMIEB HYKHO COCTaBUTh KOMHCCHIO B COCTaBe 6 4UEIIOBEK.
CKOJBKMMH CIIOCO0aMH MOXHO 3TO C/I€NaTh, €CIM B COCTaB KOMUCCUH JIOJDKHO BOMTH HE MeHee 2
HEMLIEB?

3ananue 6. B rpynne 35 yuamuxcs. M3 Hux 20 nocemarT MaTeMaTHYECKUNA KPYXKoOK, 11 —
¢busmveckuit; 10 ygammxcss HE TOCEMIAIOT HU OJHOTO M3 ATHX KPYXKKOB. CKOJIBKO ydYalIuXCs
noceraeT 06a kpyxka? CKOJIBKO yJaIIUXcsl MOCEUIaeT TOIbKO MaTeMaTHUECKUH KPY>KOK?



KpaTKOC ONMHCAHUEC U PErJIAMEHT BbINNOJHCHUSA
KOHTpOJ'IBHaH pa60Ta BBITIOJIHACTCA Ha MPAKTHUYCCKOM 3aHATHHU IIOCJIC HM3YUYCHUA MOILYJIA
((KOMGI/IHaTOpI/IKa» " CAaCTCA NPCIOAaBaTCIIIO.

Kputepuu onenkmu:
- 30 6amnoB - npaBuibHOE BhInosHeHHE 90-100% 3ananuii;
- 25-29 6anmnoB — npaBunbHOE BhimonHeHUe 80-89% 3amanuii;
- 19-24 6anna - npaBWIbHOE BBIIOJIHEHHE 66-79% 3a1aHui;
- 13-18 6amnoB - nmpaBuibHOE BhITIONHEHUE 50-65% 3ananmii;
- 0-12 6aytoB - mpaBWIIbHOE BBITIOJIHEHHE MeHee 50% 3a1aHuid.

7.2.3. KoutpoJbHasa padora Ne2 o teme «byJieBbl (DYHKIHN»
(Haumenosanue oYeHOUHO20 cpeocmea)

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

Bapuanr 1
3amanue 1.  IlpeobpazoBate  maHHy0  (dopMmyiy XYLV XV YV ZV XYV XYLy
SKBHBAJICHTHYIO €, HO HE COJIEPIKAIIYI0 (DUKTHBHBIX TICPEMEHHBIX.
Bamanue 2. Jloonpeaenuth Gpyukuuu f(x,y,z)=( -10- 1---), g(x,y,z)=( -10- -0-0 ), h(x,y,z)=( -
0-- 11-1 ) Tak, yroosr f€ M, g € L, h € S. Eciiu nocTpoeHue Kakoi-m160 HyHKIIUH HEBO3MOXKHO,
JOKQKUTE 3TO. BBIICHUTE BONIPOC O PUHAAICKHOCTH MIOCTPOCHHBIX (PYHKIHMI K kiaccam Ty, Ty.
3amanue 3.DKBHUBaNCHTHBIMU MpeoOpa3oBaHusiMu npuBectd  popmyny k JAHOD.

(3 | 21) | (22 ~ 21)

3amanve 4. OKBHUBaJGHTHBIMU mpeoOpa3oBaHusiMH npuBectT Qopmyny k KHO.

(((zy | x2) | x4) ~ x3)
3ananue 5. Muanmmsuposats JJH® u KHO.
1111 0110 1110 1110
3ananue 6. [IpeacraBute GpyHkuio B Bujae noiaunoma. 1001 0111

Bapmuanr 2

XyIVvYyIvXvXVYyVvi B KBUBAJICHTHYIO €,

3amanue 1. [IpeoOpa3zoBarh nannyio Gopmyiy
HO HE co/IeprKalllyto (PUKTUBHBIX IEPEMEHHBIX.

3amanue 2. Jloonpenenuts Gpynkimu f(x,y,z)=( ---0 1--- ), g(x,y,z)=( 0--- 110- ), h(x,y,z)=(
11-- 10-- ) Tak, yrobsl f€ M, g € L, h € S. Eciiu noctpoeHne kakoi-mm00 GyHKIIUU HEBO3MOXKHO,
JIOKQKUTE 3TO. BBIsICHUTE BONIPOC O MPUHAATIEKHOCTH MMOCTPOSHHBIX (PyHKIMI K kiaccam Ty, Ty.

3ananue 3.OKBUBaJIEHTHBIMU MpeoOpa3oBaHusiMu  npuBectd Qopmyny k JIHO.

x3)(xy | x3) 79
3amanve 4. OKBHUBaJICHTHBIMH npeoOpa3oBaHusIMH mpuBectd Qopmyny k KHO.

(21 ] (21| 73)) | 72) | 74
3aganue 5. Munumusuposars JHO® u KHO.

0011 1011 1010 1111
3amanue 6. [IpenacraButh Ghyakuuo B Buje nomaomMa. 0110 1011

(79

Bapuant 3

3anmanue 1. [IpeobpazoBarh naHHyo GopMmyiry XYZV XYV XV YV IV Ry

ell, Ho He cojepKallyto (UKTUBHBIX TEPEMEHHBIX.

B OKBHUBAJICHTHYIO



3amanwue 2. Jloonpenenuts ¢pynkuuu f(x,y,z)=( --- 0 -10- ), g(x,y,z)=( ---0 0-10 ), h(x,y,z)=(
-1-- 01-0) Tak, yroosl f€ M,g € L, h € S. Ecnu nocrpoenue Kakoii-miu00 (yHKIIUH HEBO3MOXKHO,
JIOKQKUTE 3TO. BBIsICHUTE BONIPOC O MPUHAATICKHOCTH IIOCTPOCHHBIX (PYHKIUH K kiaccam Ty, Ty.

3amanne 3.OKBUBAJICHTHBIMH TpeoOpa3oBaHMsiMM mpuBectd ¢opmyny Kk JHO.

(23 — x9)ay b 3
3amanne 4. OKBHUBaJCHTHBIMH mpeoOpasoBanusiMH npuBectn Qopmynry k KHO.

((r1 | w2) V 24)73
3aganue 5. Munumusuponats [JH® u KHO.

11100110 1111 1100
3amanue 6. [IpeacraButh GpyHkumio B Buje nosmaoMa. 1110 0111

Bapuanr 4

3amanue 1. [IpeoOpasoBarh  jmaHHyIO  GopMyIy XYZVXVYVXYIVXVYVI

SKBUBAJICHTHYIO €, HO HE COJIepKAIIyI0 (PMKTUBHBIX EPEMEHHBIX.
3amganue 2. Jloonpenenuts Gpynkmu f(x,y,z)=( -1-- --0- ), 9(x,y,z)=( 01-0 -1-- ), h(x,y,z)=(
101- 1--- ) Tak, yrobsl f€ M, g € L, h € S. Eciiu noctpoeHne kakoi-mmdo GyHKIUU HEBO3MOXKHO,
JOK)XUTE 3TO. BBIsICHUTE BOIIPOC 0 MPUHAUICKHOCTH MOCTPOCHHBIX (QYHKIMH K Kiaccam T, T;.
3amanne 3.OKBHBAJICHTHBIMU TpeoOpasoBaHusMH mpuBecTH ¢Gopmyny k JHO.

((z1 | z2)x2) V ((x2 | x3)22)

3ananue 4. OKBUBaJICHTHbBIMM IpeoOpazoBaHusMu npuBectd ¢Gopmyny k KHO.

((ry & x1)23) V 29
3ananue 5. Munumusuposats JJH® u KHO.

1001 1101 1010 1111
3ananue 6. [IpencraButh Gpyakuuro B Buje nosmmaoma. 0111 1001

Bapuanr §
3amanue 1. IlpeoOpaszoBaTh jgaHHyO  (opmyny YevXyzvXyzvxXyvXvVyvi,
HKBUBAJICHTHYIO €i, HO HE CO/IEPIKAIIYI0 (PMKTHBHBIX EPEMEHHBIX.
3amanue 2. Jloonpenenuth GyHkimu f(x,y,z)=( ---0 -01- ), g(x,y,z)=( 01-10 ---1), h(x,y,z)=(
--10 --01) Tak, yroobl f€ M,g € L, h € S. Ecnu nocrpoenue kakoii-mi00 (yHKIIUHA HEBO3MOXKHO,
JOKa)XXUTE 3TO. BRISICHUTE BOIPOC O MPUHAJIEKHOCTU OCTPOECHHBIX (QyHKIUH K Kiaccam Ty, T;.
3ananue 3.OKBUBaJIEHTHBIMU MpeoOpa3oBaHusiMu npuBectd Gopmyny k JIHO.

(g | x9) | (21 | 29)) | 3

3amanve 4. OKBHUBaJICHTHBIMU npeoOpa3oBaHusiMM mnpuBectd (opmyny k KHO.

r1((23 — Ty) B 22)
3ananue 5. Munummsuposats JJH® u KHO.

10111111 1010 1101
3ananue 6. [IpeacraButh GpyHKIMIO B BUae noimuHoma. 1100 0111

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KontponbHas paboTa BBITTONHIETCS Ha MPAKTHUYECKOM 3aHATHH TIOCIIC U3YyYEHUS MOIYJIS
«byneBbl pyHKIMU» U cIAETCs MPENo1aBaTeNo.



Kputepun onenkmn:

- 30 6amnoB - nmpaBuibHOE BhINojHeHue 90-100% 3ananuii;

- 25-29 6anmnoB — npaBunbHOE BhimonHeHUe 80-89% 3amanuii;

- 19-24 6anna - npaBWIbHOE BBINIOJIHEHHE 66-79% 3a1aHui;

- 13-18 6amnoB - mpaBuibHOE BhITIONHEHUE 50-65% 3ananmii;

- 0-12 6aytoB - mpaBWIIbHOE BBITIOJIHEHHE MeHee 50% 3a1aHuid.

7.2.4. TecT UTOrOBBIIi 1O Kypcy «JIuCKpeTHAsA MATEMATHKAY
(HaumeHoBaHUE OYEHOUHO20 cpedcmBa)

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

Monyas |. Teopust MuoxecTB. KomOunaropuka
Tema 1.1. Mnoscecmea u onepayuu Ha0 HUMU

1. Ilyctp A u B MmuHoxectBa. 3anucek A © B, B € A o3Hauaet
O MHOXECTBO A SBJISCTCS CTPOTUM IOJAMHOXECTBOM MHOXECTBa B, KoTopoe sBisieTcs
HCTHUHHBIM ITIOJMHOKECTBO MHOXKECTBA A
MHOKecTBa A 1 B siBIIstroTCsI 0€CKOHEUHBIMH
MHOKeCTBa A U B SBIISIIOTCA KOHEYHBIMU
MHOKeCTBa A 1 B He SBISIOTCS MyCTHIMU
MHOkecTBa A 1 B paBHBI
2. Ilycte A - HEmycTOE€ MHOXXECTBO BCEX YYCHHKOB IIKOJIBI, B - MHOXXECTBO YYEHHUKOB MSTBIX
KJIacCcoB 3TOM mikomibl, C - MHOXECTBO YUEHHUKOB CEAbMBIX KJIAcCOB ATOW HIKOJBI. Toraa
JIOKHBIM SIBIIIETCSI YTBEPKICHUC
Bc A
BUCCA
B\CcA
BNCHA=D
Ac(BuC)
3. CBOWCTBOM KOMMYTAaTHBHOCTHU He 00JIa/IaeT OTeparms:
pPa3HOCTh MHOKECTB
00BbeIMHEHNE MHOKECTB
nepecedeHre MHOXKECTB
CUMMETpUYECKask pa3HOCTh MHOXKECTB
4. CBOHCTBOM KOMMYTaTUBHOCTH 00JIa/IaeT ONepaus
O pa3HocTh MHOXECTB
O oObeguueHne MHOKECTB
O nepeceueHne MHOXKECTB
O cummerprueckas pa3HOCTh MHOXKECTB
5. AcconuaTuBHOI HE SBISIETCS ONepaIus
00BbeIMHEHNE MHOYKECTB
JIeJICHHE YHCEIT
YMHOXXEHHE TpoOeit
nepecedeHrne MHOXKECTB

O O O O

O O O O O

0 O O O

OO O O O

Tema 1.2. Coomeemcmeusn meiicoy KOHEUHbIMU MHOMHCECHBAMU



6. Jano cootrBerctBue I'=(X, Y, G), rne X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1),
(d,2), (e,1)}. I" o6namaer cBoiicTBamMHu:
O Bcroay omnpeeeHHOCTh
O ¢pyHKIMOHATBEHOCTD
O cropbekTUBHOCTH
O uabeKTUBHOCTH
7. Hano cootBerctBue '=(X, Y, G), rne X={a, b, c, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (c,2),
(d,1)}. I obnagaeT cBOMCTBAMU:
O Bcroay omnpeeieHHOCTh
O ¢pyHKIMOHATBEHOCTD
O cropbekTUBHOCTH
O uabEeKTHBHOCTH
8. Jano cootBerctBue ['=(X, Y, G), rme X={a, b, c, d}, Y={1, 2, 3, 4, 5}, G={(a,3), (b,5), (c,4),
(d,1)}. I' obnamaeT cBOMCTBAMU:
O Bcroay omnpeeieHHOCTh
O dysknronansHOCTH
O cropbekTUBHOCTH
O uabeKTUBHOCTH
9. Jano cootBerctBue ['=(X, Y, G), rne X={a, b, c, d, e}, Y={1, 2, 3, 4}, G={(d,1), (b,2), (e,4),
(a,3)}. I' obimamaer cBoMCTBaMH:
O Bcroay ornpeeieHHOCTh
O dysknroHansHOCTH
O cropbekTUBHOCTH
O uabeKTUBHOCTH
10. Hano cootBerctBue ['=(X, Y, G), rne X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(b,2), (c,1), (e,3),
(a,3) }. " obnamaer cBoiicTBamu:
O Bcroay omnpeeeHHOCTh
O ¢ysknmoHansHOCTH
O cropbeKkTUBHOCTH
O uabEeKTUBHOCTH

Tema 1.3. Coomeemcmeusn mexicoy 6eCKOHEUHbIMU MHOMCECHEAMU

11. Hano cootBerctBue [=(X, Y, G), rme X={MHorousieHsl 2 CTENEHN OT OJHON MEPEMEHHOU C
neiicTBuTenbHbBIME Kod(gduuuentamu}, Y=R, G={(MHorousneH, ero kopens)}. I' obmanaer
CBOWCTBaMH:
BCIOJIY OIPEIEIIEHHOCTh
(YHKIMOHATIBHOCTD
CIOPBEKTHBHOCTb
UHBEKTUBHOCTh
12. Mano cootBerctBue [=(X, Y, G), tme X={MHOXecCTBO KpyroB Ha IUIOCKOCTH},
Y={MHnoxecTBo TOuek miockoctu }, G={(xpyr, ero ueHrp) }. I' obnagaer cBolicTBaMHu:
O Bcroay omnpeeIeHHOCTh
O ¢pyakmoHamsHOCTD
O cropbekTUBHOCTH
O uHbEeKTHBHOCTH
13. Jlano cootserctBue I'=(X, Y, G), rme X=(0, +), Y=[-1, 1], G={(X, y): x<y?}. T’ obnanaer
CBOMCTBAMH:
O BCIOJly OTIPE/ICTICHHOCTD
0 (YHKIHOHATHHOCTH
o
o

@)
@)
@)
@)

CIOPBEKTHBHOCTD
HNHBCKTUBHOCTD



14. dano cootBerctBue I=(X, Y, G), rne X={1, 2, ...}, Y=R, G={(x, Inx)}. ' obmamaer
CBOWCTBaMH:
O Bcroay omnpeeeHHOCTh
O ¢pyHKIMOHATBEHOCTD
O cropbekTUBHOCTH
O uabeKTUBHOCTH
15. Hano cootBerctBue I'=(X, Y, G), rne X=R, Y={HenpepsiBusie Ha [a, b] pynkuuu}, G={(max
f(x), f(x))}. I’ obnagaeT cBoiicTBaMU:
O Bcroay omnpeeieHHOCTh
O ¢pyHKIMOHATBEHOCTD
O cropbekTUBHOCTH
O uabEeKTHBHOCTH

Tema 1.4. Omnowenus

16. OtHomenue ¢ Ha A, e A- MHOXKecTBO cTyneHTOB TI'Y, X ¢ Y < X U y ydarcs Ha OJTHOM
Kypce, o0aiaeT CBOMCTBAMU:
O pednexcuBHOCTD
O antupediekcuBHOCT
O cumMeTpruHOCTD
O aHTHCMMMETPHUYHOCTD
O TpaH3uTHBHOCTH
17. Otnomenue @ Ha A, rne A= P(U), U — MHOXeCTBO To4Yek Iutockoctd, A ¢ B < A N B =,
o0ajaeT CBOMCTBOM
pediekcuBHOCTH
aHTUPEPIIEKCUBHOCTh
CUMMETPHYHOCTh
AHTHUCUMMETPUYHOCTh
TPaH3UTUBHOCTH
18. OtHomenue @ Ha A, riae A - MHOXKECTBO OKPY)KHOCTEH Ha INIOCKOCTH, X @ Y <> X KacaeTcs Y,
o0nagaeT CBOWCTBAMMU:
O pednexcuBHOCTD
O antupediekcCHBHOCTH
O cummeTpruHOCTD
0O aHTHCMMMETPHUYHOCTD
O TpaH3uTHBHOCTH
19. OtHomenue @ Ha A, tne A={ Kurtenu ToNBATTH Ha HAYAJIO ATOTO TO/IA }, X QP Y < X U Y
CYyIIpyTH, 00JIaJJaeT CBOMCTBAMU:
O pednexcuBHOCTD
O antupediekCHBHOCTH
O cumMeTpruHOCTD
O aHTHCHMMETPHYHOCTD
O Tpan3uTHBHOCTH
20. OtHomenue @ Ha A, tne A={ XXurtenmn Poccun Ha Havao 3TOTO Toa}, X @ Y <> X U y KHUBYT
B OJTHOM Topojie, 00J1a/1aeT CBONCTBAMHU:
O pedrexcuBHOCTH
O antupednekcuBHOCTH
O cuMMeTprUYHOCTD
O aHTHCHMMETPHUYHOCTD
O tpaH3uTHBHOCTH

0O O O O O

Tema 1.5. Bunomuansusie K0IpPuyuenmot



21. JIOXHBIM SIBIISICTCS YTBEPIKJICHHE

e}

o

o

CatCh +CL + - +Cp =27
Ck=ck_,+ci3

ci=ci+c;

c3=c3
C: __ nmin—1)

-
=

22. JIOXHBIM SIBIISICTCS YTBEP)KICHHE

o

O O O O

o000 0O

€2 —CL+C2 — o (~D)"CI=0

ck=ck ,+ci

ci=ci+cl
G=c
Ci — mnﬂ—l}
23. Bepubivu popmynamu 11t OMHOMHATBHBIX KOAPPHUIIMEHTOB SBIISFOTCS:
CE — c‘}
7T
cl = nin-1)
¢ =i+
CE=cr*
0 _ ¢l 2 _ .. n —
cd—cl+ci—4cCi=0
24. Bepubivu popMynamu 11t OMHOMHAIBHBIX KOAPPHUIIMEHTOB SBIISFOTCS:
G=0¢3
Ch=n
cl=1
ck=crk
cl—cl+Cc—+Ct=0

OoO0oOooOoono

25. Bepubimu popmynamu 11t OMHOMHAIBHBIX KOA(PPHUIIMEHTOB SBISIOTCS:

OoOooOoao

n=1
Ci — n(n—1)

2

ck=ck_, +cil

Tema 1.6. Komounamopuka

IToarema 1.6.1. ®opmyJibl KOMOMHATOPUKH

26. KoMOWHATOPHBIM aHAIN3 3aHUMAETCS] H3yICHUEM

o

o

o

o

E e Y
00BEKTOB U3 KOHCUHOT'O MHOXKECTBA {ai’ : a“} U UX CBOMCTB;
E = By
3JIEMEHTOB M3 KOHEUHOTO MHOXKECTBA {ai’ ’ a”} U UX CBOMCTB;
E={g ... g ...
00BEKTOB M3 OECKOHECYHOI0 MHOKECTBA {ai’ & } U UX CBOMCTB;

3JIEMEHTOB U3 0ECKOHEYHOT0 MHOKECTBA _{ai’ » 8y } U UX CBOMCTB.

E-{g ...
27. Tlycte {ai’ ’ a”} PasmermenneM 1eMentoB 13 E 1o K naspsaercs

@)
@)
©)
©)

YInopsAA0UCHHOC MHOKECTBO U3 k 9JICMCHTOB, ITPUHAAJICIKAIIIUX E ;
HCYIOPAJOYCHHOC MHOXKCCTBO M3 k QJICMCHTOB, IMIPUHAJICI)KAIIIUX E ;
YHOPAAOYCHHOC MHOXKECTBO M3 ITPOU3BOJIBHBIX k DJICMCHTOB,
HEYIIOPAAOYCHHOC MHOXKECTBO U3 ITPOU3BOJIBHBIX k DJICMCHTOB.



28. IlepecTaHOBKM — 3TO YaCTHBIN ciydan

O pa3MelIeHUul FIIEMEHTOB U3 E no k,KOFI[ k n.

a
O coueTaHuii aneMeHTOB U3 E 1o k, korga K=N ;
O TEepEeMEIICHHI 3JIEMEHTOB U3 E no k, xorja K=N,

29. Ilycth _{al’ ’a“} Couerannem snementos u3 E no K nassisaercs

HCYIIOPAAO0YCHHOC IMTOJMHOXKECTBO M3 k 9JICMCHTOB, ITPUHAJICIKAIIIUX E ,

@)
O  YyHnopsaao4CeHHOC IMMOJAMHOXKCECTBO U3 k 9JICMCHTOB, ITPUHAJICIKAIIUX E ,
O HEYHNOPAAOYCHHOC IMOJMHOXKECTBO U3 k 3JICMCHTOB,

©)

YOOPSAOYEHHOE IOAMHOKECTBO U3 k 3JIEMEHTOB.
30, Tiyers E=@0 88} | k=2 Couerammmmms E o 2 6yayr ...
o {a.ay A a} {84}
o {a.a)y a}t & a} q,a).
o {a.ay e} {83} {&.a})
o {a.ay Aa} qa.a)

IMoarema 1.6.2. Pazmernenus

31. CkoapKuMHU criocOOaMH MOYXKHO COCTaBUTH PACIIMCAHUE OJTHOTO YY4EOHOTO JHS U3 5 pa3IUMyHBIX

YPOKOB?

30

100

120

5

32. B 9«b» knacce 32 yyamuxcsi. CKOITBKUMHU CIIOCOOAMU MOKHO C(OpMHUpOBaTh KOMaHay u3 4
YEJIOBEK IS YJacTHsl B MAaTEeMaTUYeCKOW OTMMIuaae?

o 128

o 35960

o 36

o 46788

33. CKOJBKO CYIIECTBYET pa3NUYHBIX [BY3HAUHBIX YHCEN, B 3allUCH KOTOPBIX MOXHO

ucrnosb30Bath udps! 1, 2, 3,4, 5, 6, ecnu udpbl B 4nciie JOTKHBI ObITh Pa3IMYHBIMU?

10

60

20

30

34. CKOJBKO pa3sIUYHBIX MATH3HAYHBIX YACET MOXHO COCTaBUTh U3 1tudp 1, 2, 3, 4, 57

100

30

5

120

35. NmeroTcs TOMUIOPEIL, OTYpPIIbL, TyK. CKOIBKO Pa3IMYHBIX CalaTOB MOKHO MIPUTOTOBUTH, €CITH B

KaXJIbIi caJlaT TOJHKHO BXOJUTH 2 Pa3IMYHbIX BUAA OBOIIEH?
3

0O O O O

0 O O O 0O O O O

0O O O O

6
2
1



IMoaTema 1.6.3. Coueranus

36. Ons pemmiia mociarh MATh Pa3HBIX MO3APABUTEIBHBIX OTKPHITOK MATH moapyraM. CKOITbKUMHU

crioco0amMM OHa MOJKET 3TO C/IeNaTh?

25

120

10

5

37. TlaTh roHOWIEH U TPH IEBYLIKM — KYIHJIU 8 OMIIETOB B KHHOTEATP (MECTa B OJTHOM PSiLy, UIYT

noapsn). CKOJBKUMH CIIOCOOAMU OHHM MOTYT Pa3MECTUTHCS, €CIM JEBYUIKH XOTST CHUAETh

o0s13aTesibHO BMecTe?

15

126

720

4320

38. Ilectnn wurpokam KOMaHABI HAJ0 pa3gaTh Maiiku ¢ Homepamu OT | g0 6. CKoIbKUMHU

croco0amu 3TO MOYKHO C/ienaTh?

36

120

4220

720

39. Ha kHIXHYIO TTOJIKY HAJ0 TMOCTaBUTh 7 KHUT, U3 KOTOPBIX 3 — 0AHOTO aBTOpa. CKOIBKUMHU
croco0amMM 3TO MOXHO CJIe/1aTh, €CIM KHUTH OJIHOTO aBTOpa JOJDKHBI CTOATh BMecTe?

6

720

24

144

40. CKONBPKMMH CIIOCOOAMH MOXKHO pa3feluTh S5 pa3IuyHBIX KapaHmamied MeXAy ABYMs
HIKOJIBHUKAMHU TaK, YTOOBI Y KaXJJ0r0 ObUT XOTs Obl OJIMH KapaHaam?

28

30

32

34

O O O O O O O O O O O O 0 O O O

o O O O

Moayas |1. ByjaeBbl pyHKuun

Tema 2.1. Jlozuueckue ghynxkyuu

P n

41. Yucno P2(M peex GyHKUIMH U3 "2, 3aBUCSIINX OT '' IEPEMEHHBIX

ATRCTRNE X”,paBHo
2"

n"-
nl.

o O O O

2%

42. KoaudecTBo BCeX BO3MOXKHBIX OyJeBBIX (yHKIMH y=f(a,b) paBHO .

43. Ecnu OyneBa pyHkius f(X1,..., Xn) COAEpKUT 3 PUKTUBHBIE IEPEMEHHBIE, TO OHA (PaKTUUYECKU
3aBHUCHUT OT NepEeMEHHBIX.

44, DKBHUBAJEHTHOCTH OyNIEBBIX (GOpPMYI 0003HAUACTCS 3HAKOM



o O

45.

0O O O O

46.

O O O O O

47.

O O O O O

48.

O O O O O

49.

0O O O O O

50.

O O O O O

51.

0O O O O

[lRnn

KonngecTBo Bcex BO3MOKHBIX OyeBbIX QyHKIMHA f(X1,..., Xn) paBHO
n
2 )
)

nt.

22"
Tema 2.2. Tabnuua ucmunnocmu

Oynxms &= Z2AY 42 ppunnmaer snavenus:
01110110
00011100
01110111
00000001
01000011

OyHkiusg *V ¥ 72 Ty MIPUHUMACT 3HAYCHUS
01110110
00011100
01110111
00000001
01000011

Oyukust © VY T2V Y npuHUMaeT 3HAYCHHUS:
01110110

00011100

01110111

00000001

01000011

®dynkuus X = YA 2T X npuHMMaeT 3HAYEHHUS:
01110110

00011100

01110111

00000001

01000011

®yukuus =Y Y'Y 27 2V punuMaer 3HaUYEHUS:
01110110
00011100
01110111
00000001
01000011

Tema 2.3. Cynepno3uyusa ¢pynkuuii

Tabmuna dynxum h(X,y)= fi(x, f2(X,X,y),y), saBustometics cyneprosunuen Gpynkuii f1 u fo,
ecmu f1=(1001 0111), f.=(0110 1011)

1111

1011

1101

0001



52.

O O O O O

53.

O O O O O

54,

O O O O O

55.

0O O O O O

56.

O O O O O O

57.

O O O O O O

<

58.

O O O O O

1100

Tabmuna yaxmun h(X,y)= fi(X, f2(y,X,y),X), asisromeiics cyneprnosumuein Gyaxuuii f1 u fa,
ecau f1=(1001 0111), f-=(0110 1011)

1111

1011

1101

0001

1100

Tabmuua dyuaxuu h(X,y)= fa(y, f1(X,y,X),X), sasisromeiics cyneprnosurpei Gyakuit f1 u o,
ecau f1=(1001 0111), f»=(0110 1011)

1111

1011

1101

0001

1100

Ta6muma dyaxuun h(x,y)= f2(Xx, f1(y,X,y),y), seastoieiics cyneprosuiueit pyukuuii f1 u fo,
ecau f1=(1001 0111), f,=(0110 1011)

1111

1011

1101

0001

1100

Tabmuua yuaxum h(X,y)= fi(y, f2(X,y,X),X), sasisromeiics cyneprnosunpei Gyakuit f1 u o,
ecau f1=(1001 0111), f»=(0110 1011)

1111

1011

1101

0001

1100

Tema 2.4. Cywgecmeennnvie u puxmugHbvle nepemeHHble

duktuBHBIME IepeMeHHbIME 1711 QyHKImu f(X,y,2)=(1011 1011) sBasirores
X

<X X NK
N N <

WKTUBHBIMHU TiepeMeHHbIMU Ji1s1 pyHKIUH f(X,y,2)=(0111 0111) sBnstroTcst

X NS X g

X
N N <

S

MKTHBHBIMU TIepeMeHHbIMU Ut GyHKimn T(X,y,z)=(1111 0101) sBustorcs

X X N X

N <



59.

60.

61.

62.

63.

64.

65.

O

0O O O O O O

O O O O O O

O O O OO0 0O O O OO0 O O O OO0

0O O O OO0

o

Yy, Z
OukTHBHBIME TTepeMeHHbIME Uit hyHknuu f(X,y,2)=(1101 1101) sBastorcs
X

o< X X N<
N N \<

WKTUBHBIMU TiepeMeHHbIMU 17151 pyHKIUH f(X,Y,2)=(0011 0000) sBastroTCSt

X X N< X
N N <

<

Tema 2.5. 3axonwt dynesoiut anzeopol

XYZVv X2V yZvYyvz

dopmyia MpeoOpa3oBbIBaETCS B OKBUBAJICHTHYIO €, HO He
CoJIepKanIyr0 (PUKTUBHBIX TIEPEMEHHBIX:

}"V Zz
yz

YV E

VIV Yz

yz
dopmyna XyZvzvyvXyzvXvyvz npeoOpa3oBhIBACTCS B HKBUBAJICHTHYIO €i, HO HE
CoJIeprKallyr0 (PUKTUBHBIX EPEMEHHBIX:

vz
yz

yvz

vZVyz

¥z
dopmyia XYZV XZV XYV XV Y vz MpeoOpa3oBhIBAETCSI B OKBUBAJCHTHYIO €H, HO He
COJIepXKaIIyt0 GUKTUBHBIX TEPEMEHHBIX

}"V Zz
yz

YV E

VIV Yz

yz
dopmyna XyZv XyZv Yy v v Xyz npeoOpa3oBBIBACTCS B JKBUBAJICHTHYIO €H, HO HeE
CoJIeprKallyt (PUKTUBHBIX IEPEMEHHBIX:

vz
yz

yvz

vZVyz

¥z
dopmyna Xyzvyvizvxyzvxvyvzi peoOpa3oBhIBACTCS B HKBUBAICHTHYIO €i, HO He
CoJIepXkKanlyt0 GUKTUBHBIX TEPEMEHHBIX

vWz



0O O O O

Tema 2.6. Cosepuiennvle HopmavHble hopmbl

Ioarema 2.6.1. CIH®

66. KommuecTBo 3meMeHTapHBIX KOHBIOHKIUH, BXxomsammx B CAH® dynkumn f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

67. KonmuecTBO 31eMEHTapHBIX KOHBIOHKIMH, BXomsiumx B C/AH® ¢ynkuun f(X,y,z,t)=( 1100
01101111 0111) paBHo:

68. KomnmuecTtBo 31neMeHTapHBIX KOHBIOHKIMH, BXomsumx B C/AH® ¢ynkuun f(X,y,z,t)=( 1100
1110 1111 1011) paBHo:

69. KomnmuecTBo 3meMeHTapHBIX KOHBIOHKIWH, BXomsaumx B CHAH® ¢ynkumn f(x,y,z,t)=( 111
00100111 1110) paBHo:

70.  KonuuecTBO 31eMEHTapHbIX KOHBIOHKIMH, BXoAsmux B CAH® ¢ynkuuu f(x,y,z,t)=( 1111
1110 1010 0011) paBHo:

IMoarema 2.6.2. CKH®

\‘
[ERN

ooooo

DnemenTtapHbie Tu3blOHKINY, BXoasme B CKH® dynkuuu f(X,y,z)=(0101 1000):
XV¥Vz

EVyVE

Vv

xVyvz

xVyVz

72. DnemeHrapHbie nu3bioHKINH, BXoasume B CKH® ¢ynxuuu f(X,y,z)=(0101 0110):

73. DnemenrapHbie mu3biOHKINH, BXoasume B CKH® ¢ynkuunu f(X,y,z)=( 1000 0110):
XV¥Vz
EVyVE
Vv
xVyvz
xVyVz
DnemenTtapHbie Tu3bloHKINH, BXoasume B CKH® ¢ynkuuu f(X,y,z)=( 1011 0101):
XV¥Vz

IVFVE

74

xVyWz

xVyvz

xVyVz
DnemenTtapHbie Tu3bloHKINH, BXoasume B CKH® ¢ynkuuu f(X,y,z)=( 1001 0100):
IVyVz

IVFVE

75.

xVyWz
xVyvz

xVyVz

OO000OO0 OO0OO0OOO0 ooood



Tema 2.7. IHonunom XKezankuna

76.

O O O O O

77.

0O O O O O

78.

O O O O O

79.

O O O O O

80.

0O O O O O

[Monunrom XKerankuna pynkiuu f(X,y,2)=(0101 1001) umeer Bua
XPzPHxy

1DxPzPHxy

ybxz@yzPxyz

1P zDxyDxzPxyz

xPyDzDyz

[Monuurom XKerankuua ynxuu f(X,y,2)=( 1010 0111) umeeT Bux
xPzPHxy

1DxPzPxy

ybxz@yzPxyz

1PzDxyDxzPxyz

XPyDzPyz

[Monunom Kerankuna yukimu f(X,y,z2)=( 0010 0110) umeer Bux
x@PzPHxy

1DxPzPxy

y@Dxz@yzdxyz

1PzPxyPxzPxyz

xPydDzPyz

[Monmunom Kerankuna Gyukuu f(X,y,2)=( 1010 1101) umeer Bux
xPzHxy

1DxPzPxy

y®DxzDyzDxyz

1DzPxyPxzPxyz

xDyDzDyz

[Monmunom Kerankuna Gyukuu f(X,y,2)=( 0010 1000) umeer BUI
x@PzPHxy

1DxPzPxy

yPxz@PyzPxyz

1PzPxyPxzPxyz

xPydzPyz



Tema 2.8. Knacc monomounvix pynkuuii

81.

82.

83.

84.

85.

Hoonpenenuts ¢pyukuuto f(X,y,z)=(-10- 1---) Tak, ytoObl f € M (3anUIIUTE BCE
HEIOCTAOIIME 3HAUCHHUS 110 MOPAAKY Oe3 3aMAThiX U MPOOEIIOB)

JHoonpeaenuts Gyukmmo f(X,y,z)=(---0 1---) Tak, uto0bI f € M (3anuiimTe Bce
HEJIOCTAOIIME 3HAYECHHS 110 MOPSIAKY O3 3aIAThIX U IPOOEIIOB)

Hoonpeaenuts Gyukimo f(X,y,z)=(--00 1---) tak, yTo0bl f € M (3anuiimTe Bce
HEJIOCTAFOIIME 3HAYEHHSI 10 MOPSIKY O€3 3arAThIX U IPOOEsIoB)

Hoonpenenuts yukmmio f(X,y,z)=( -1-- -10-) tak, yto0Osl f € M (3anuiimTe Bce
HEJIOCTAOIIME 3HAYEHHS 110 MOPSAKY O€3 3aMAThIX U IPOOEIIOB)

Hoonpeaenuts Gyukimioo f(X,y,z)=( --- 0 -10-) Tak, 4robsl f € M (3amuiiuTe Bce
HEJIOCTAIONINE 3HAYCHUS 110 MOPSIKY 0e3 3amsAThIX | MPOOEIOB)

Tema 2.9. Knacc camoosoiicmeennvlx pyHkyuil

86.

87.

88.

89.

90.

Hoonpeaenuts Gyukimoo f(X,y,z)=(---1 -010) tak, 4to0sI f € S (3anUIIKTE BCE
HEJIOCTAIOIIME 3HAYEHHSI T10 MOPSIKY O€3 3aMAThIX U IPOOEIIOB)

Hoonpeaenuts Gyukimoo f(X,y,z)=( 0-10 --0-) Tak, 4yro0sl f € S (3anUIIKTE BCE
HEJIOCTAIOIIME 3HAYEHHSI 10 MTOPSIKY O€3 3aMAThIX U IPOOETIOB)

Hoonpeaenuts Gyukimoo f(X,y,z)=( 01-- 01--) Tak, 4To0bI f € S (3anHIIKTE BCE
HEIOCTAOIIME 3HAUCHHUS 110 TOPAAKY 0€3 3amsaThiX U MPOOEIIOB)

Hoompeaenuts Gyrkimoo f(X,y,z)=( 00-0 -0--) Tak, 4ro0sl f € S (3anUIIKTE BCE
HEJIOCTAIONINE 3HAYEHUS 10 TIOPSAIKY 0€3 3asIThIX U IPOOEIIOB)

Hoomnpenenuts pynkimoo f(X,y,z)=( 00-1 -1--) Tak, 4To0sI f € S (3anumIKTE BCE
HEJIOCTAIONINE 3HAYEHUS TI0 TIOPSAIKY 0€3 3arsIThIX U IPOOEIIOB)

Tema 2.10. Knacc nuneitnvix gpynkyuii

91.

92.

93.

94.

95.

Hoonpenenuts pynkuuto g(x,y,z)=( -10- -0-0) Tak, 4tobs1 g € L (3anuumTe Bce
HEJIOCTAIOLIMe 3HaYeHHUs 10 TOPsIIKY 03 3alAThIX U MPOOEesIoB)

Hoonpenenuts pynkuuto g(x,y,z)=( 1--0 -1-1) tak, 4yrods1 g € L (3anummre Bce
HEJIOCTAIONINe 3HaYCHHUs 10 TOPsIIKY 03 3amsAThIX U MpoOesoB)

Hoonpenenuts pynkuuto g(x,y,z)=( ---0 01-0) Tak, 4rods1 g € L (3anummre Bce
HEJIOCTAIOIIe 3HaYeHHUs 10 TOPsIIKY 03 3aIsAThIX U MPOoOesIoB)

Hoonpenenuts pynkuuto g(x,y,z)=( --1- 11-0) tak, 4rodsl g € L (3anuumre Bce
HEJIOCTAIONINE 3HAYEHUS 110 TIOPSAIKY 0€3 3aIsIThIX U IPOOEIIOB)

Hoompenenuts pynknuto g(x,y,z)=( 0--1 -0-0) Tak, 4ro0bs1 g € L (3anmmuTe Bce
HEJIOCTAIOIINE 3HAYEHUS TI0 MOPSIKY O0€3 3asIThIX U TPOOEIIOB)

Tema 2.11. Knaccer ITocma

96.

s dynaknuu f(x,y,2)=( 0101 1001), onpeaenuTs, IBISIETCS JIX OHA:



O 00008 OO0 000sg OO0 0005 O0000

O O0a0s

0.

JINHEHHON
MOHOTOHHOU
CaMOJIBOMCTBEHHO

¢bynkuumeit u3 kmacca

dbyHKIMeH U3 Kiacca

0

1

s dynaknuu f(x,y,2)=( 1010 0111), onpeaenauTs, IBISIETCS JIH OHA:

JINHENHON
MOHOTOHHOH
CaMOJIBOMCTBEHHOM

¢bynkuumeit u3 kmacca

¢dyHKIMEN U3 Ki1acca

0

1

s dynknuu f(x,y,z)=( 0010 0110), onpeaenuts, IBISIETCS JIU OHA:

JIMHEHHOU
MOHOTOHHOU
CaMOJIBOMCTBEHHOU

dbyHKIMeH U3 Kiacca

dbyHKIMeH U3 Kiacca

0

1

s pynxmuu f(X,y,2)=( 1010 1101), onpenenuThb, SIBIAETCS JIX OHA:

JIMHENHOU
MOHOTOHHON
CaMOJIBOMICTBEHHOH

byHKIMeH U3 kinacca

byHKIMeH U3 kinacca

0

1

s dyuxnuu f(x,y,2)=( 0010 1000), onpeaenuTs, IBISIETCS JIX OHA:

JIMHENHON
MOHOTOHHON
CaMOJIBOMCTBEHHOU

byHkuumeit u3 kmacca

byHkuumeit u3 kmacca

0

1

Tema 2.12. Ionnwvie cucmemoi

101. Cucrembl GyHKIMH, SBISIOLUIMECS TOTHBIMU:

OOoo0O0aon

{v. n}
- A}
{- vV}
{- @l
{- V. n}



102.

O0000O0s O00OO0OO0Os OO0O00O0

OO0000&5s

3.

4.

5.

Cuctembl (pyHKITUH, SBISIONIAECS HETIOTHBIMH:
{v. n}

{'1 /\}

{'! V}

{- &I

{'! Vv, /\}

CucreMbl QyHKIIHIA, SBISIONTUECS TOTHBIMU:
{v}

{'! /\}

{'1 V}

{- @]

{3

Cuctembl PyHKITUH, SIBISIOMIUECS TOTHBIMHU:
{~}

{'1 /\}

{'1 V}

{- @]

{1}

Cuctembl PyHKITUH, SIBISIOMIAECS TOTHBIMHU:
{v, A}

{'1 _)}

{—. 0}

{'1 @]

{'1 Vv, /\}

Moayas 111. Teopusi rpagos

Tema 3.1. Cnocoowt 3a0anusn 2paghos

106.

Marpuneit CMEKHOCTH
1 2 3 4
1|1 1 0 0
2|0 0 0 0
310 0 1 0
4 (0 1 1 0
— 3a7aH rpad
a b C
1 2 1 2 1 2
4 3
4 3 4
3
a
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109. -

0O O O O O

110.

0O O O O O

Tema 3.2. Buowl cpaghos

111. MapuipyT, B KOTOPOM Hayajlo U KOHELl COBIA/al0T Ha3bIBAETCS:
O MPOCTOM LEMbIO
O LEMbI0

* 1 — 3 3 1 CMEKHOCTH
1|1 0 1 0]
20 0 1 1
3|1 1 |0 1
410 1 1 1
Ia b
1 1 2
4 3
3
a
b
C
d
(5]
Man_I/Iueﬁ CMEXHOCTH
1 2 |3 |4
1|1 0 (0 0]
2|0 1 |0 1
3|1 1 (0 |0
410 0 (0 1
3a/1aH rpad
a &
1 1 2
4 3
3
a
b
C
d
(]
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112.

o O O O

113.

o O O O

114.

o O O O

115.

o O O O

UUKINYECKUM MapUIPyTOM
yTeM

[ukn, cogepxamuii Bce pedpa rpada Ha3bIBaCTCs
sinepoB rpad

IUKIT

3IJIEpOBa LIETIh

SUIIEPOB LUK

['pad, KoTOPBIt MOXKET OBITH U300paXKEH Ha MJIOCKOCTHU TaK, UTO BCE MepeceueHus pedep
SIBJISIFOTCS €0 BEPIINHAMM:

TUIOCKHH Tpad
JIEPEBO

aec

TIOJTHBIN Tpad

Ecnu MHOKeCTBO BepinH rpad)a KOHEYHO, TO rpad) Ha3bIBACTC:
UKINYECKHM

B3BELLICHHBIM

KOHEYHBIM

oprpadom

B HeopueHTHpOBaHHOM rpade mocIe10BaTeIbHOCTh pedep, B KOTOPOH JBa COCEAHHX pedpa
UMEIOT OOIIYIO BEPIIMHY HA3bIBACTCS:

IIPOCTOM LENBIO

LEIbIO

LUKJIAYECKUM MapLIpyToOM
MapILIpyTOM



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne i/ Bonpocebl Kk dk3aMeny

1 |[MuoxecTBa 1 oniepalyy HaJl HUMH.

2  |CpoiicTBa omnepanuii O0beAMHEHUS U TIEPECCUCHUS.

3  [[IpaBuna ge Moprana.

4 |CooTBeTCTBUS, UX BHJIBL

5  |Orob6paxkenus. [Ipumepsi.

6 [Ompenenenue n npumepsl CYETHBIX MHOKECTB.

7  |CBoMcTBa CUETHBIX MHOXECTB.

8 [OxBuBanenTHble MHOXKeCTBa. Teopema Kanropa-bepHureiina. MoIHOCTh MHOXKECTBA.

9  [MuoxectBa MOITHOCTH KOHTHHYYMA. [Iprmepsl.

10 |CpaBHeHHE MOIITHOCTEIA.

11 MoOITHOCTh 00BEANHEHHSI KOHEUHBIX MHOKECTB (IIPABUJIO CIIOKEHHs). MOIIHOCTh
JleKapTOBa NpOou3BeIeHNUs (IPAaBUIIO TPOU3BEIECHNUS).

12 |Onpenenenue u npuMepsl OWHAPHBIX OTHOIICHUH.

13 |CpoiicTBa OMHAPHBIX OTHOIICHUM.

14 [[TpuHIMD BKJIIOYECHUS] U UCKITIOYCHUSI.

15 [Yucno mogMHOKECTB KOHEYHOIO MHOYKECTBA.

16 [Yucno nepecTtaHOBOK 0€3 NOBTOPEHHM 2JIEMEHTOB KOHEYHOI'O MHO)KECTBA.

17 [Yucno nmepecTaHOBOK C MOBTOPEHUSIMH JIEMEHTOB KOHEYHOT'O MHOXKECTBA.

18 [Yucno pa3meniennii 6€3 MOBTOPEHUH.

19  [Yucno pa3menieHnii ¢ MOBTOPEHUSIMHU.

20 |Yucno coueranuii 6€3 MOBTOPEHUH.

21  [Uucmo coderaHuii C MTOBTOPEHUSIMHU.

22 |bunom HbroToHa.

23  [[TonmmaOMUaNBHAS opmya.

24  |CoiicTBa OMHOMHAIBHBIX KOO()PHIINEHTOB.

25 |[lonsTue OyneBoit GyHKIMHU. DIeMEHTapHbIe OYIeBbl (PYHKIUH.

26 |Dopmyiel, moaGopMyIBl. DKBUBAICHTHOCTH (OpMyIL.

27 |CBoiicTBa hyIeMEHTapHbIX OYJIEeBbIX (YHKIUH.

28 |IBoiicTBeHHbIe (GyHKIMHU. [IpUHIMI ABOHCTBEHHOCTH.

29 |[JIH®, KHD.

30 [CAH®D, CKH®.

31 [Anroputwm nepexona or KH® x JIHD.

32 |Anroputm niepexona ot JJH® k KHD.

33 [Anroputm nepexona or JTH® x CTHO.

34 |[Anroputm nepexona or KH® x CKHO.

35 [Paznmoxxenue OyneBbIX GYHKIUH 1O IEPEMEHHBIM.

36 [TynukoBasi, MUHMMaJIbHAs U cokpamieHHas JTHO.

37 [[lomyuyenue cokpaménnont JHD u3 CJHD.

38 [[Tonyuenne munumanbHoi JIH® ¢ momomnisio Matpuiibl KBaitHa.

39 [[lomyuyenune muanmanbHoil JIH® ¢ momomnipio kapT Kapho.




Ne i/ Bomnpocsl Kk dxk3aMeny
40 [[Tomyyenne muanManbHoit KH® ¢ momomipio kapt KapHo.
41 [[lonusle cuctemsl. [Ipumepbl NOJHBIX CHCTEM.
42 3aMKHYTBIC KJ1acChl OyJIeBbIX (YHKIIMNA. 3aMKHYTOCTh KJIaCCOB (PYHKITUH, coxpaHstommx 0,
1 GyHKIUH, cOXpaHsonwXx 1.
43  [Kmacc caMOBOMCTBEHHBIX (DYHKITUMN, €r0 3aMKHYTOCTb.
44  [Kmacc MOHOTOHHBIX (DYHKIIHIA, €T0 3aMKHYTOCTb.
45 [Tomuuom XKerankuna. Teopema o mpeacTaBUMOCTH OyleBoi (PYHKIMH B BUJIE MTOJMHOMA
DKerankuHa.
46  |CriocoObl mosyueHust noauHoMa JKerankuHa.
47 Omnpenenenue rpada. OpueHTUPOBAHHBIA 1 HEOPUECHTUPOBAHHBIN Tpad. MynbTurpad.
[IceBnorpad. B3semennslii rpad.
48  |CMeXHOCTb, MHIIMJICHTHOCTb, CTEIICHH BEPIIUH.
49  [MapuipyTsl, IeTH, TUKIIBL
50 [M3omopdusm rpados.
51 |Marpuma cMeKHOCTH, MaTpUIa HHITUJICHTHOCTH, CIIICOK CMEXHOCTH.
52  [[TonHbIC TPadBI.
53 |IByzmonbHBIE TpadBbl.
54  [CpoiicTBa creneHeil BepuinH rpada.
55 |Onepanuu Hag rpadamm.
56 |CBSI3HOCTD, CHIILHAS CBSI3HOCTD.
57  |OaHOCTOPOHHSISI CBSI3HOCTH, CJ1a0asi CBSI3HOCTD.
58 |luamertp, panuyc u neHTp rpada.
59 [CBobGoxnbIe nepeBbs. Jlec.
60 |YcimoBus, HEOOXOIMMBIE M JOCTATOYHBIE ISl TOTO, YTOOBI Tpad SBISIICS JEPEBOM.
61 |OpueHTHpOBAaHHBIE AEPEBbs U UX CBOMCTBA.
62 [[Imanapubie rpadsl. HeoOxoammoe ycaoBue IaHapHOCTH.
63 |CoiicTBa ruraHapHBIX TpadoB.
64 |DitnepoBsl rpadsl.
65 |['aMuIbTOHOBHI rpadBbl.
66 |Xpomarndeckue 4ncia U XpOMaTHUECKUE KIIACCHI.
67 |Teopema Kenura.
68 |Teopema o 4 kpackax.
69 [AnropuTMm mociie[oBaTeILHONM pacKpacku rpada.
70 |AnropuT™M MUHMMaJIbHOM packpacku rpada.
7.3.2. Kputepuu U HOPMBbI OLlEeHKH
dopma
Cemectp "POBEICHUI Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOMH
aTTecTaluM
2 Dk3aMmeH (1o O1eHKa «OTIIMYHOY» CTABHTCS TIPU
HAaKOIIUTEIILHOMY «OTIIUYHO» Habope ot 80 10 100 nToroBhIX
peNTHHTY) 6aJIoB.
OneHka «xXopoI0y CTaBUTCS MpU
«XOpOIIO» Hadope ot 60 10 79 UTOTOBBIX
0aJIOoB.
«yIOBJIETBOPUTENBHO» | OIeHKa «YJAOBJIETBOPUTEIHLHO




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

cTaBUTCA rpu Habope ot 40 1o 59
WUTOTOBBIX OAJIJIOB.

«HEYIOBJIETBOPUTEIILHO

OmeHka «HEy10BICTBOPUTEIHHOY
cTaBUTCs 1pu Habope MeHee 40
UTOTOBBIX OAJJIOB.




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. IlleBenen [IpukiiagHbie BONPOCHl JUCKPETHOM YyeOHoe nmocodue 2018 OBC «Jlanb»
MaTeMaTHKH
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 | }O. 1. llleBeneB JIMCKpeTHas MaTeMaTHKa VY4yeOHOe mocobue 2018 OBC «Jlaub»
8 | O. M. [lertapesa [u ap.] Maremaruka B IpUMeEpax U 3agadax YuyebHoe nocobue 2017 9bC
“ZNANIUM.COM”
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Neo nocoodue, y4e0Ho- Ton HAYYHOH
ABTOpBI, COCTABUTEIH 3arsaBue (3aroJi0BOK)
n/m METOaHYECKOe Iocodoue, U3JaHUS oudamorexe /
NPAKTHKYM, AP.) HaumenoBanue 9bC
9 | IO.II. llesenes, JI. A. COopHUK 3a/1a4 10 AUCKPETHOM YyeOHoe mocodue 2013 OBC «Jlanb»
[Incapenko, M. 1O. MaTeMaTHKe: (JIJ1s MPaKT. 3aHATUN B
[lleBeneB rpyIimax)
10 | . A. Manbnes JIMCKpeTHas MaTeMaTHKa Y4aeOHOe mocobue 2011 OBC «Jlaub»
11 | B. 1. Konsiios Kypc nuckpeTHoll MaTeMaTHKU VYyebHoe nocobue 2011 OBbC «Jlanb»
12 | M. O. Acanos, B. A. JIMCKpeTHas MaTeMaTHKa VY4aebHOe mocobue 2010 3BC «Jlaub»

bapanckuii, B. B. Pacun




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

/Il | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHU JJI1 CAMOCTOATEIbHOM

padoThI 00y4aOIUXCsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

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

CEMHHAPCKOTo TUMa. Y4eOHas ayTuToOpus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBITIOTHCHHUS
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 ITPET0IaBaTEeNbCKUH,
ayJUTOPHS JJIsl IPOBEIACHUS 3aHATHH JI0CcKa ayAUTOpHas (MenoBas)
CEMHHAPCKOTo TUMa. Y4eOHas ayTuToOpus AJs
KYpCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS
KYpCOBBIX pa0oT). YueOHast ayuTopust uis
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). YueOHast ayIuToOpHs JUis
IIPOBEJICHUS TPYIIIOBBIX U MHANBHUIYAJIbHBIX
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 JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

npomeskyrounoii arrectamuu (YJIK-310).

Y4eOHast ayTuTOpUst I IPOBEICHUS
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
KOHCYyNbTalnil. YueOHas aynutopus i
MIPOBEJICHUS 3aHSATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-413).

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

Y4eOHast ayTuTOpUs ISl IPOBEIACHHMSI
3aHSATHUH JCKIMOHHOTO THIIA. 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
MIPOBEJICHUS 3aHATUH TEKYIIETO 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
ayIAUTOPUS ISl TIPOBENICHHSI 3aHATHI
CEeMHUHAPCKOro THUMa. Y4yeOHas ayIuTOpHs IS
KYypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayIuTopus [uis
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYATbHBIX
KOHCYJIbTAllMi. YueOHas ayaquTopus A
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoii arrecrarmu (I'-401).

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