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PacnpenesieHue 4acoB JUCIHUIJIMHBI 10 ceMecTpaM

Cemectp 2

®opMa KOHTPOJIS 3auer Hroro
Bun 3anatuit
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1. lesab ocBoeHMsI TUCUMIIJIMHBI

HGJ'IL OCBOCHHUA OUCHMUIIIIMHBI — (I)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 HaBBIKOB JIOTHYCCKOI'O
MBIIIJICHUSA U YMCHHS HNPUMCHATH alIiapar COBpeMeHHOfI }IHCerTHOﬁ MaTEMaTUuKHU IIPpU PCIICHHUU
MPUKJIAAHBIX 3a1a4.

2. Mecrto aucunmuinasbl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTUKM, HAa OCBOCHMM KOTOPBIX Oa3upyercss NaHHas IUCIMILIMHA:
OCHOBBI IPOrPaMMHPOBAHUS.

JIMCUMTUIMHBL ¥ IPaKTUKH, JJIS1 KOTOPBIX OCBOEHHE JAaHHOM JUCHHUIUIMHBI HEOOXOIUMO Kak

npenuectytoniee: OObEKTHO-OPHEHTUPOBAHHOE MPOTPaMMHUPOBAHUE.

3. [lnannpyembie pe3yJbTaThl 00y4UeHU s

dopMupyemMble U Nupukaropsl
KOHTPOJINpyeMble AOCTHKEHUS IlnannpyemMble pe3yabTaThl
KOMIIEeTEeHII U KOMIIeTeHI U o0y4eHust
(Ko 1 HAMMEHOBAaHUE) (K01 1 HAUMEHOBAaHUE)
OIIK-1 Cnocoben OIIK-1.1 3HaeT OCHOBEI 3HaTh: OCHOBBI MAaTEeMaTHKH,
MPUMEHSATD MaTEeMaTHKH, BBIYHCIIUTEIILHON TEXHUKHU U
€CTCCTBCHHOHAYYHBIC 1 BBIUUCIIUTCIIBHOU TEXHUKA InporpaMMHupOBaHUIA
0OIIIEHHKEHEPHBIE ¥ IPOrPAMMHPOBAHHSI YMeTh: NPUMEHSITh 3HAHUS OCHOB
3HAHUS, METOJIbI MaTE€MaTHUKH, BEIYUCITUTETBHOU
MaTeMaTU4eCKOTro TEXHUKU U IPOTPaMMHUPOBAHUS
aHaju3a u Bnaners: HaBbIKaMU TPUMEHEHUS
MOJICJIUPOBAHUS, 3HaHUN OCHOB MAaT€MAaTHKH,
TEOPETHYECKOr0 1 BBIYHMCIIUTENIbHON TEXHUKHU U
AKCIIEPUMEHTAIIEHOTO POrpaMMHUPOBAHUS
MCCICNIOBAHUA B OIIK-1.2 Ymeer pernats 3HaTh: IPUHIIHUIILI KCCIIEN0BAHMS
npoeccHoHalLHOM CTaHNapTHLIC 00BbEKTOB MPOo(heCcCHOHATLHOM
ACATEIIPHOCTH npodeccuoHaIbHbIE 3a/1a4n
JIeATETLHOCTH
C IpUMEHEHUEM
eCTECTBEHHOHAYUHBIX YMeThb: OLIEHUBATh TEOPETUUECKUE U

OOIIENHKEHEPHBIX 3HAHMI, | YKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS
METOI0B MATEMATUYECKOr0 | OOBEKTOB IPO(ECCHOHANBHON
aHaJIM3a U MOJICIIUPOBAHUS | JIEATEILHOCTH

BrameTs: HaBBIKaMU TEOPETUYECKOTO
U HKCIIEPUMEHTAIBLHOTO
HCCICA0BaHUS O0BEKTOB
pohecCHOHANBEHOM NesTeNbHOCTH

OIIK-1.3 Bnaneet
HaBBIKAMH TE€OPETUUYECKOTO
1 DKCIIEPUMEHTAJILHOTO

3HaTh: METOABI MAaTEMATHYCCKOI'O
AHAJIN3a 1 MOACIIMPOBAHU

HCCIIeIOBAaHUS 0OBEKTOB YMeTb: IPUMEHATH METO/IbI
npodecCuoHaIbHON MaTeMaTH4YECKOr 0 aHaJIn3a u
JIEATENBHOCTHA MOJEIMPOBAHUSA

BJ'IaIleTI)I HaBbIKaMU ITPUMCHCHUA
METOJ0B MaTCMAaTUYCCKOIO aHajIn3a
1 MOJCIIMPOBAHUSA




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

DopMbI TEKYyLIET0

MapuipyTsl, nenu, nukisl. M3zomopdusm
rpadoB. CriocoOsl 3a1aHus rpadoB.

Bun . KOHTPOJIA
Monyab . HaumeHnoBaHue TeM 3aHATHI OobeMm,
yuyeOHoi . Cemectp Bbanasl | UHTepakTuB, 4.| (HAHMEHOBaHHUE
(pa3nea) (y4eOHoii padoThI) q.
padoThbI OLIEHOYHOI' 0
cpeacTBa)
Monyib 1. Jlex 1 MHokecTBa U Ollepalliy HaJl HUMU. 2 2 - - WNHpuBunyansHOe
MHoxecTBa. CoOO0TBETCTBHSI MEKTy MHOKECTBAMM. ITOMAIIIHEE 3aJJaHue,
CooTBeTCTBUSL. OTHOIIIEHHS 1 KX CBOMCTBA. KOHTpOJIbHAS paboTa,
OTHONIEHUS. [Ip31 MHoecTBa U onepaluy HaJ HUMU. 2 5 - TECT UTOTOBBIH
T1P32 CoOOTBETCTBUS MEXITY MHOKECTBAMM. 2 - -
OTHOIIEHHS U UX CBOMCTBA.
Cp PaboTa ¢ n1eKIMOHHBIM MaTepUaIOM U 6 - -
y4eOHOM TUTEepaTypOid, BEITIOJTHEHHE
JNOMAaIITHUX 3aJIaHUM.
Monaynb 2. Jlex2 [IepecTranoBKM, cOUueTaHUSs, pa3MEIICHUS. 2 2 - - NunuBuayansHoe
KomOuHaropuka. [IpuHUKI BKIIOYEHUS U UCKIIIOUEHHUS. TOMaIlHee 3aJjaHue,
[TonmmHOMMaNTbHAST 1 OMHOMUATEHAS KOHTPOJIbHAs paboTa,
(hopMyIIbL. TE€CT UTOTOBBIN
[1p33 KomOuHaropuka. 2 - -
[Ip34 KomOuHnaropuka. 2 5 -
CP PaboTa ¢ IeKIIMOHHBIM MaTepUaIOM U 6 - -
yueOHOI TUTEepaTypoii, BHIMOJIHEHHE
JIOMAIIHKUX 3a/IaHUMN.
Monyib 3. Jlex3 [Tonsitue rpaga. CMEKHOCTb, 2 2 - - WNupuBunyansHOe
Teopus rpados. WHIIUJIEHTHOCTD, CTETICHU BEPIIIHH. ToMaIrHee 3aJaHue,

KOHTpOJIbHAS paboTa,
L'eCT UTOTOBBIN




DopMbI TEKYyLIET0

Bun . KOHTPOJIA
Monyab . HaumeHnoBaHue T€M 3aHATHI OobeMm,
(pasnen) yuyeOHoi (yae6moii paBoTsI) Cemectp . Bbanasl | UHTepakTuB, 4.| (HAHMEHOBaHHUE
padoThI OLICHOYHOI 0
CpencTBa)
Jlex4 [TonHble 1 ABYOIBHBIE TPA(BI. 2 - -
Omneparuu Hafg rpadamu. CBIA3HOCTD.
Huamerp, paguyc, neHtp rpada. [lepeBbs.
OcroB rpada. [Inanapusie rpadsl.
DUIepOBBI U TAMUIBTOHOBBI TpadBbl.
IIp35 Teopus rpados. 2 - -
[Ip36 Teopus rpados. 2 5 -
Cp PaboTa ¢ n1eKIMOHHBIM MaTepUaIOM U 6 - -
y4eOHOM TUTEepaTypOid, BEITIOJTHEHHE
JTOMAaINTHUX 3aJIaHui.
[1p37 Kontponbhas padota Ne 1. 2 2 25 -
Monys 4. Jlex5 BrIcka3biBaHUA U ONIEpaLMK HAJl HUMH. 2 2 - - Konrponsnas padora,
Anrebpa [Tonsatue popmyibr anreGps TECT UTOTOBBIN
BBICKA3bIBAaHUM. BBICKA3bIBaHUN. DKBUBAJICHTHbIE
npeoOpazoBanus GopMyil. 3aKOH
IBOMCTBEHHOCTH.
[1p38 Anrebpa BhICKa3bIBaHUH. 2 - -
[1p39 Anre0pa BbICKa3bIBaHH. 2 5 -
Cp Pabora ¢ neKiMOHHBIM MaTEpUaIOM U 6 - -

y4eOHOM JTUTEepaTypOil, BBIIIOJIHEHHE
JIOMAILHKUX 33IaHHUMN.




Monyab
(pa3ngea)

Bun
yuyeOHoi
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbI TEKYyLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

Moayns 3.
byieBbl
(byHKIMN.

JIex6

bynessl pynkun. Peanuzanus GyHKImii
dhopmynaMu. DKBUBAIEHTHOCTH (hOPMYII.
[Ipuniun neorictBeHHOCTH. HOpMasibHbIE

(hopMmBI.

JIex7

TynukoBas, MUHUMAaJIbHAS U
cokpaiennas JIH®. Meroabl nosryueHust
COKpaIlleHHOW U MuHUMalIbHOM JIH®.
[TonHbIe cucTeMbl OYJIEBBIX (PYHKITUH.
[Tonnuom XKerankuna. 3aMKHYTbIE
KJjacchbl. Teopema o MoJHOTE.

[1p310

byness! dpynkiun. Peanuzanus GyHKIui
(dopmynamu. DKBUBAJICHTHBIC
npeoOpazoBaHust HOPMYIL.

TIp311

Hopmainbsabie GopMBI.

TIp312

ITonmmaoM JKerankuHa. 3aMKHYTbIE
KJIACCBI.

CP

PaboTa ¢ IeKLIMOHHBIM MaTepUaJIOM U
yueOHOI TUTepaTypoii, BHIOJIHEHHE
JNOMAaIIHUX 3aTaHUM.

NunuBuayansHoe
MoMallHee 3aJ1aHue,
KOHTpOJIbHAsE padoTa,
TECT UTOTOBLII

10

Mopyns 6.
Anrebpa
MpeINKaTOB.

JIek8&

ITonstue npenukara. Jlornueckue u
KBAaHTOPHBIE ONEpPAllMX HAJl IPEIUKATAMH.
@opMyIIbl JOTUKH MPEIUKATOB.

Tp313

Anre0pa mpeanKaToB.

KonTponbnas pabora,
TECT UTOTOBBIN




DopMbI TEKYyLIET0

Bun . KOHTPOJIA
Monyab . HaumeHnoBaHue T€M 3aHATHI OobeMm,
yuyeOHoi . Cemectp Bbanasl | UHTepakTuB, 4.| (HAHMEHOBaHHUE
(pa3ngea) (y4eOHoii padoThI) q.
padoThbI OLIEHOYHOI' 0
cpeacTBa)
IIp314 Anrebpa npenuKaToB. 2 - -
CP PaboTa ¢ IeKLIMOHHBIM MaTepUaJIOM U 6 - -
y4eOHOM JTUTEepaTypOil, BBIIIOJIHEHHE
JIOMAIIHUX 3aJlaHuM.
[Ip315 Kontponbhas padota Ne 2. 2 2 25 -
Tlcm ITocentaeMocTh 2 - 10 -
CP WuauBuayanbHOE JOMAIIHEE 3a/IJaHUE 2 19,75 15 -
A [IpomexyTouHas aTTecTanus. 2 0,25 - -
[Ip316 3auer 2 2 100 - Uroroselit TecT
Hroro:; 108

Cxema pacuera UTOTOBOro 6a/1JIa: M0 HAKONMUTEIbHOMY PelTHHTY

Texyumii pedTHHT (Bce 3aHATHS U IPOMEKYTOUHBIE TeCThI) + Pe3yapTaT HTOroBOro Tecta M Bce ACTUTCS Ha 2




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

TexHonorus TpaIuMOHHOTO 0Oy4eHus: JeKuuu 1-8, mpakTuueckue 3anarus 1-16.

6. MeTrogu4yeckue yKa3aHusi 10 OCBOCHHIO JMCIHUILIHHBI

Jns  ycremrHoro OCBOEHHUSI JUCHUIUIMHBI HEOOXOIMMBI TOcCeleHHe O00y4aromuMucs
JICKIIMOHHBIX M MPAaKTUYECKUX 3aHATHH, caMOCTOsTeNbHass paboTa 0OydaroMXCs ¢ JEKIHOHHBIM
MaTepuajIoM U yueOHO! TUTepaTypoi, BBIMOIHEHNE HHANBUAYAIbHOIO JOMAIIHETO 33/1aHUS U BCEX
IPEIYCMOTPEHHBIX B CEMECTPE KOHTPOJIbHBIX paboT.

W3ydyeHne OUCHUIUIMHBI TpeOyeT CUCTEeMAaTUYeCKOro M IOCIIEI0BATEIbHOTO HAKOTICHUS
3HAHWM, CJIeZI0BAaTENILHO, MPOITYCKH OT/AEIbHBIX TEM HE MO3BOJISIOT TIIyOOKO OCBOUTH MpPEAMET.

B Xoze NeKIMOHHBIX 3aHATUH MOJE3HO 3a/1aBaTh MPENOAABATENI0 YTOYHSIOINE BOIPOCHI C
LEJIBbI0 YSCHEHUS TEOPETUUECKUX MOJI0KEHU, pa3pellieHUs] CIOPHBIX CUTYyaIHil.

OOyyaromuiicss MOXET AOMOJHUTH CHUCOK MNPEIIOKEHHON JUTEepaTyphl COBPEMEHHBIMU
UCTOYHUKAaMH, HE TPEACTaBICHHBIMU B CIIMCKE, U B JaJbHEHIIEM HCIOJIb30BaTh COOCTBEHHbIC
MOJATOTOBJICHHbIE  Y4eOHble  MaTepualibl MpU  HANUCAaHMM  KYPCOBBIX U BBIITYCKHBIX

KBaTM(DUKAIIMOHHBIX padoT.
OOyuarommcs cieayer

. IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM 00s3aTeNIbHO HCIIOJIBb30BaTh HE TOJIBKO
JIeKIMH, Y4eOHYIO JTUTEepaTypy, HO U Ipyrie HCTOUHUKY;
. B HauaJje 3aHATHH 3aaBaTh MPENOAABATEN0 BOIPOCH [0 MaTEpHUAITy, BbI3BABIIEMY

3aTPpyYAHCHUA B C€ro MNOHHMMAHUKW W HCIHOJbB30BAHUM IIPpU PCHICHUHW 3aad, MPCAJIOKCHHBIX IJIA
CaMOCTOSITEJIbHOTO PEIICHHUS;

J Ha 3aHATUAX  JOBOAMTH  KAXAYH 3aJady 10 OKOHYATEeJIbHOIO  OTBETA,
JIEMOHCTPUPOBATh MOHUMAaHHE MPOBEIEHHBIX PacueToB (pacCyXAeHUil), B cilydae 3aTpyIHEHUI
o0pataThCs K MpernoaaBaTelio.

st Toro 4ToOBI MPaKTUYECKUE 3aHATHUS MPUHOCUIN MaKCUMAJIbHYIO MOJIb3Y, HEOOX0AUMO
IMOMHHUTDB, UTO PCHICHHUC 3ada4 NPOBOAUTCA 1O paCCMOTPCHHOMY Ha JICKIUAX MATCpUally U CBA3aHO,
KaK MpaBWJIO, C JeTajlbHbIM pa300opoM OTIENIbHBIX BOIPOCOB JEKIMOHHOrO Kypca. Cremyet
MNOAYCPKHYThb, YTO TOJIBKO IIOCJIC YCBOCHHUA JICKIIMOHHOI'O Marcpuaja ¢ OHpC,Z[C.HGHHOfI TOYKHU
3peHus (a2 UMEHHO C TOM, C KOTOpPOW OH W3Jaraercs Ha JIEKIUSAX) OH OYIEeT 3aKperuIaThCs
06y‘-IaIOIJ_II/IMCSI Ha MPAKTHYCCKUX 3aHATUAX KAK B PE3YJIbTATC O6CY)KI[CHI/IH 1 aHaJIn3a JICKIIMOHHOI'O
MaTepuaia, Tak W B Ipolecce pemeHus 3anad. [lpu 3Tux ycinoBHsX oOyyaromuiics He TOJBKO
XOpOIIO YCBOUT MaTepuall, HO U HAY4YHUTCA HNPUMEHATH €ro Ha IPAKTUKE, a TAKXKE IOJIYYHUT
JIOTIOTHUTEIBHBIA CTUMYJI (YTO OUEHBb BaXKHO) /711 aKTUBHOM MPOpPabOTKHU JIEKIIMOHHOTO MaTepHuaia.

[Ipr camMOCTOSATENTFHOM PELICHHWH 33/1a4 HYKHO OOOCHOBBIBATh KaXKIBIA 3Tall peEIIeHUs,
UCXONII W3 TEOPETHYECKUX IMOJOKEeHWH Kypca. Ecnum oOydarommuiicss BUAUT HECKOJIBKO ITyTeH
peeHus npoOieMsbl (3a7a4u), TO HY>)KHO CPaBHHUTh UX U BHIOpATh caMblil paninoHaIbHbIN. [lone3Hno
JI0 HavyaJla BBIUMUCIECHUN (pacCyXKIIeHUH, MpeoOpa3oBaHUM) COCTAaBUTh KPATKUW IUIAH PEIICHUs
npobnemsl (3amaun). Pemenne 3amau cienyer uziaraTh MOAPOOHO, BBIYHCICHHS (pacCyKACHUS,
npeoOpa3oBaHMsI) pacroiaraTb B CTPOroM mopsiake. PemeHne npu HEOOXOIUMOCTH HYKHO
COMMPOBOXKAATbH KOMMCHTAPUSAMHU, CXCMaMU, YEPTCIKAMHU U PUCYHKAMHU.

[Tone3no (ecnmm 3TO BO3MOXKHO) peIiaTh 3a/adyy HECKOJBKMMH CIOCOOaMHU M CPaBHUBATH
MOJIYYCHHBIC PEC3YyJIbTATHI. Pentenue 3aaa4 onpe;[enéHHoro TUIIAa HYXHO IIPOAOJIZKATL 10
MpUOOpETEeHNUs TBEPbIX HABBIKOB B UX PELICHHUH.

[ToaroToBka K 3a4yeTy CIIOCOOCTBYET 3aKpEIUICHHIO, YIIYOJIIEHHIO M CHUCTEMaTH3alllu
3HAaHUH, TMOJNy4YaeMbIX B mporecce oO0yudeHus. ['0ToBsICh K 3aueTy, OOy4arouIuiics JUKBUIUPYET
uMeroIuecs: mpobensl B 3HAHMSX, YINOPAJOYMBAaeT CBOM 3HaHusA. Ha 3auere oOydwaromuiics
JEMOHCTPHUPYET KaK TEOpeTHUECKHe 3HaHMsI, MPUOOPETEHHBIE B Mpoliecce OO0ydeHHs MO AaHHOMN
y‘ICGHOfI JAUCHUIUIMHE, TaK 1 HABBIKU UX INPAKTUYCCKOTO MCITOJIB30BaAHUS IPU PCILICHUHU 3a1a4.

HeoOxoaumo opreHTHpoBaTh 00y4YaIOUIMXCA Ha CUCTEMATHUECKYIO MOATOTOBKY K 3aHATUSAM
B TCUCHUC CEMCCTpPA, TOCKOJIbKY 3TO IMMO3BOJIUT OCBOUTH OCHOBBI H3y‘-IaGMOI>’I AUCHUIUINHEI, @ BpCMA
CecCHM MOKHO OyJeT MCIOJIb30BaTh JJIsi CUCTEMATHU3AlNH YK€ UMEIOLTUXCS 3HAHUM.



7. OleHOYHBIE CPeICTBA

7.1. IlacopT OLICHOYHBIX CPEACTB

Cemecr Kon koHTpO/IMpYeMOii KOMIIeTeHIMHT HaunmenoBanue
p (MM ee YaCTH) OLIEHOYHOI'0 CPeJACTBA
2 OIIK-1 Tecmoeswie za0anus Nel-500

Bonpocwi k 3auemy Nel-70
3aoauu 1-27 unousudyanbHo2o
JoMauiHez0 3a0aHus
Konmponvnvie pabomor Nol,2

7.2. TunoBbIe 3aIaHUsI HJIH HHbIE MATEPHAJIbI, HEO0OX0IMMBbIE JJIsl TEKYLIEero KOHTPOJIA

Tembl NUCbMEHHBIX PadoT

Ne i/ Tembl
| MuoxectBa. CoorBercTBusi. KomOunaTopuka. I'padsl (koHTposibHas padota Nel)
2 Anrebpa BbIcKa3bIBaHMH. byneBbl (QyHKuuu. Anredpa mnpeaukaToB (KOHTPOJIbHAs
pabota Ne2)
3 MmuoxectBa. CootBerctBusi. OTHOmEHMs. KomOunatopuka. I'padsl. Bynessr pyHkunum
(MHAMBUAYATLHOE JIOMAITHEE 3a/IaHNE)

7.2.1. HNnauBuayajbHOE JIoMAllIHEE 3aIaHUE 110 KVPCY «OCHOBBI 1M CKPETHO#
MAaTEMATUKH U JOT'HKH»

(naumenosanue oyenouHo2o cpedcmasa)

Heapb padoThi: OBIAJIETh HABBIKAMU PELLICHUS THUIOBBIX 33]1a4 110 H3y4aeMOMY Kypcy.
TunoBble NpUMepPbI 3aJAHUI

3amanue 1. CnpaBemnnuBo v B o0miem ciaydae yreepxkaenue: ecii AcB u BeC u CcD 1o
AcD? Moxer nu nipu Hekotopeix A, B, C, D BemonnaTecs Habop ycnosuit: AcB, BeC, CcD,
AcD?

3amanue 2. [ns ynuBepcambHoro MHoxectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXeCTBa
A={-1; 1; 4;3} u MHOKeCcTBa B, SBJIAIOIIErOCsS MHOKXECTBOM KOPHEW ypaBHeHHUs X '+x’-12x*-28x-
16=0,

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

0) BBISICHUTD, KaKasl U3 MSITH BO3MOKHOCTEH BbIMoNHEHa asi MHOXKecTB A u C: AcC, win
CcA, umu A=C, unu ANC=, uau A u C HaxoadaTcsA B 00IIEM ITOJI0KEHUU,

B) HallTM MHO>KECTBO BCEX MOJIMHOXKECTB MHOXKeCTBa B.

3amanune 3. Ilycte A, B, C, - MHOXECTBO TOYEK IUIOCKOCTH, KOOPAMHATBHI KOTOPBIX
YIOBNETBOPSIOT YCHOBHIM x4+ y°<6y, x’+y+1>0 u |x|<6,—-3<y<—2 coorsercTBeHHO.
N3o0pazute B cucreme koopaunat xOy muoxkectBo D, monydenHoe u3 mHoxectB A, B u C no
dopmyne (A U B|AC.".

3ananue 4. CymecTBYIOT J1 MHOXKecTBa A, B, X Takue, 4To BhINONHSETCA HAOOP yCIOBUI

X 6 :A 6= A U B = a3, B #J?7 CymectBytot Jiu MHOXKecTBa N, P, E Takue, 4To BBIIOTHACTCS
Habop ycnosuit N\ E=N\ P= &, E \ P= &J?



3ananue 5. BpISICHUTH B3aMMHOE paclioyiokeHne MHoxecTB D= B U X , E=(BNX) U (X \

(BNA)), F=(B mX )U(BN(X\A)), eciu A, B, X — mpon3BoJIbHBIE TOJMHOKECTBA YHUBEPCATHHOTO
MHOXkecTBa U.

3anaHue 6. YIIpOCTUTH BBIPAKEHUE (( AN E)U ( AUB ) ) N (B ale ) .

3ananue 7. Ilpoeputh cnpaBemiuBocTh paBeHCTBa AxC=(Ax(C\B))U (Ax(CNB)) ans
A={1,2}, B={2,3}, C={1,3}. BeiicHUTH, BEpHO JIN JaHHOE PAaBEHCTBO JJIs MPOU3BOJIbHEIX A, B, C.

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

P!, P-P, P"'-P, ip»(P'-P) x mp;(P-P).

3amanue 9. Jlano coorBerctBue ['=(X, Y, G). BoisscHUTH, KakuMH W3 4 OCHOBHBIX CBOWMCTB
(Bcrozly OMpeIeNeHHOCTh, CIOPBEKTUBHOCTh, (PYHKIMOHAIBHOCTh, WHBEKTHBHOCTH) oOmamaer I.
Haiitn o0pa3 mHOXecTBa A U mpooOpa3 MHOxecTBa B mpu maHHOM cooTBeTcTBHH. [lOCTpOUTH
COOTBETCTBHE MEXAYy OECKOHEUHBIMU MHOXECTBaMH, 00J1a/1a01iee TeM ke HabOpOM CBOMICTB, UTO
u I'. TTocTpouTh COOTBETCTBUE MEXTy KOHEUHBIMH MHOXECTBaMH, o0Jiaaroiiee HabopoMm CBOICTB,
MIPOTUBOMONIOKHBIM JaHHOMY. X={ a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)},
A={e,c }, B={2,3}.

3amanue 10. lano coorBerctBue I'=(X, Y, G). BoisicHuTh, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCIoy ONpeNeNeHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAJIHHOCTh, WHBEKTUBHOCTH) obOnmamaer I.
[TocTpouTh COOTBETCTBHE MEXIYy KOHEYHBIMH MHOXKECTBAMH, 00Jajaroniee HaOOpOM CBOWCTB,
MIPOTUBOMOJIOKHBIM TJAHHOMY. X — MHOKECTBO MHOTOUJICHOB 2-i1 CTETIEHU OT OJHOW MEePEeMEHHOM C
neicTBuTenbHBIMU K03 hurmentamu, Y=R, ['={(MHOTOUIEH, €TO KOPEHB)}.

3amanue 11. IlpoBepurh nns npousBosibHbIX oTHoweHudt @ wu W copaBenIMBOCTH
yrBepxkaeHus: «Eciam otHomeHuss @ um W 00namaroT CBOHCTBOM aHTHUPE(ICKCHBHOCTH, TO
otHomenrne T=OUY takxe 001a1aeT CBOMCTBOM aHTUPE(DICKCUBHOCTH.

3amaane 12. CKOJBKMMH CrMOcOOaMH W3 KOJOABI B 36 JIMCTOB MOXHO BBIOPAThH
HEYTOPSII0YCHHBIN Ha0Op U3 5 KapT Tak, 4YTOOBI B ’TOM HaOope ObUIM B TOUHOCTH | «KOPOIbY, 2
«1ambly, 1 «ukoBas» kapra?

3ananue 13. CKOJBKO CYMIECTBYET Pa3IUYHBIX MEPECTAHOBOK OYKB CIIOBA «aTamaH», MpHU
KOTOPBIX COIJIACHBIE UIYT B al(aBUTHOM MOPSAJKE, a OYKBbI «a» HE CTOAT psiioM?

3amanue 14. Haittn HanOO b1 YjieH pa3I0KeHUus OnHOMa (\/§+3)17.
ytl.~y L y-l_pe. .

3aganue 15. V3 qaHHO# NPONOPLUK HAWTH X H Y. SNHOFHOWEEIES 2.

Baganue 16. Haiitu kodduiment npu x> B pasioxkeHuu Boipaxkenus P=(2+x’-x’)" mo
MOJIMHOMMANILHOW (hopMyJie, MOJyYeHHBIH MOCEe PACKPBITUS CKOOOK U MPUBEACHUS MOAOOHBIX
YJICHOB.

3amanne 17. Ckonpko HatypanbHbIX uncen oT 1 go 10000 e nenurcs HU HA 4, HA HA 5, HU
Ha 6, HU Ha 77

3ananue 18. [logcunTarh KOIMYECTBO pa3InYHbIX MepecTaHOBOK Lupp uncna 4244522, npu
KOTOPBIX HUKaKue 3 OJMHAKOBBIE IU(PBI HE CIEAYIOT JPYT 3a APYTOM.

X

3amanue 19. [loctpouts Tabnuily 3HaueHuit OyneBoit pynkuuu f(x, y, z)= x @y ANZ— Y v
Z

3amanue 20. 3anucats Tabaumy 3HadeHud QyHKIMH h(xX,y), sBISIONIecs cynepno3uuueit
bynkumii f; u 1, ecnu £;=(1001 0111), £5=(0110 1011), h(x,y)=fi(x, £2(x,X,y),y).

3amanue 21. Ina nanHoW QyHkmmu f(X,y,Z) BBISCHUTH Kakue €€ MEPEMEHHBIC SBIISIOTCS
(UKTUBHBIMH, a KaKWe€ CYIIECTBEHHBIMU. Bripazuth f(X,y,z) dopmynoli, coxepskaiieii TOJIBKO
cyliecTBeHHbIe mepeMennsie. f(x,y,z) =(1011 1011).

3amanune 22. IlpeobpazoBath nannywo Qopmyny f(X,y,zZ) B SKBUBaJCHTHYI €H, HO HE

= XJLVRVYVIVXJVXI

coZiepKanlyto (pUKTHUBHBIX mepeMeHHbIX. f(X,y,



3aganue 23. Beisscauts Bonpoc o paBHocunbHOcTH JJH® [, 5, [ cBenennem nx k CJJHO®.
[IpeoOpa3oBaTh C IOMONIBIO JAUCTPHUOYTUBHBIX 3aKOHOB [, B KH®, ympocTuTh moiydeHHOE
Boipaxkenue.[ \=CXy V Xy V yz, [,=xY V xz, [;=Y V z.

3ananue 24. Haiitu nsymst cnocodamu nonunoMm ¢ynkuuu. Haiitu CIHO, CKH®. f=(1001
0111).

3amanme 25. [oompemenmuts Qynkumun (x,y,z), g(X,y,z), h(x,y,z) Tak, uroOer f
€ M,ge L,he S. Eciu mnocrpoeHue Kakoi-mub0 (QYHKIMH HEBO3MOXKHO, IOKaKHUTE 3TO.
BeIsicHUTE BOIPOC O MPUHAIIEKHOCTH OCTPOEHHBIX (GpyHKIui K knaccam 1, T .

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

3amanue 26. lanwl rpadel Gy u G, . Halimute G, U G, GiN Gz, G; © G, aHATUTHYECKU U
n300pazuth pesynstaT rpaduuecku. s rpada G, U G, HaligUTe MaTPHIy CMEXKHOCTH, MATPUILY
WHIUIEHTHOCTH, KOMIIOHEHTHI CHUJILHOM CBSI3HOCTH, MAapHIPYThl (HO HE ILIEMH) IJIUHBI 7; MPOCTHIC
LEMH, TPOCTHIE IIUKJIIbl, UCXOASIINE U3 BEPIIUHBI 1.

G G,
1 2 1
4 3 3 2
3ananue 27. Halinure creneHu BcexX BEpIIMH, paguyc U auamerp rpada G. SIBasercs nu

n300pakeHHbIH rpad TuraHapHbIM?
1 2 3 4

5 6 7 8

Kpatkoe onucanue u perjiaMeHT BbINOJTHEHUSA
WuauBuayanbHOe AOMAIIHEe 3a/laHue CAaeTcs MpernojaBaTeNlio B KOHIE CeMecTpa Ha
3a4e€THOHU HEJEIIE.

Kputepun onenkmn:

- BepHoe BoinmonHeHue 90-100% 3ananuii - 15 6anios;

- BepHoe BoeimosiHeHue 80-89% 3ananuii - ot 13 no 14 6anos;
- BepHOe BbITIoNTHEHNE 66-79% 3amanuii - ot 11 1o 12 Gannos;
- BepHoe BoimosineHune 50-65% 3ananuii - ot 8 10 10 6amos;

- BepHoe BoinonHeHne Menee 50% 3ananuii - ot 0 1o 7 6amios.

7.2.2. KourpoabHasg padora Nel mo Teme «MHoxkecTtBa. Co0TBeTCTBHA.
Komonnaropuka. 'padpni»

(nau. UEHOUHO20 Cpeocmea)

Ienr palGoTbl: OBIaAECTh HABBIKAMM MCCIEAOBAHUS U TOCTPOEHHUS MHOXECTB U
COOTBETCTBMM 1O 3aJaHHBIM YCIIOBMSIM, HAaBbIKAMM peIIeHUs KOMOMHATOPHBIX 3ajad,
MCCIICIOBAHMS U TIOCTPOCHUS TPadoB.



Tunosble npuMepsbl 3a1aHUI

3ananue 1. [lns ynuBepcanpHoro MHoxkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOXecTBa
A={-1,1,2,3} u nus1 B={-4, 1, 4, 5}

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

0) BBISICHUTB, KaKasl U3 ISITH BO3MOXKHOCTEH BBIMOIHEHA Jij1si MHOKecTB A 1 C: Ac C, wimn
Cc A, umn A=C, unu ANC=C, unu A u C HaXoagTcsi B 00IIIEM ITOJIOKEHHH,

B) HAallTH MHOYKECTBO BCEX IMOJMHOKECTB MHOKECTBa B.

3amanue 2. Jlano coorBerctBue ['=(X, Y, G). BoiascHuth, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCrOZly OMpENeNeHHOCTh, CIOPBEKTUBHOCTD, (YHKIIMOHAJIBLHOCTh, MHBEKTUBHOCTH) oOmamaer [
Haiitu 06pa3 MHOecTBa A 1 mpooOpa3 MHOKECTBa B mpu JaHHOM COOTBETCTBHUHU.

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={MHO)ecTBO KPYroB Ha IUIOCKOCTH}, Y={MHOXecTBO Touek Iuiockoctu} G-(Kpyr,
€ro IEHTD).

3ananue 3. M3 20 cTyaeHTOB HaJ0 Ha3HA4UMUTh 5 AEKYpHbIX. CKOIBKUMHU croco0aMu 3TO
MOJKHO cOelaTh?

3amanne 4. CKOJIBKO pa3iMyHBIX CJIOB MOXHO IIOJIYYUTh IE€PECTAaHOBKOH OyKB cCIlIOBa
«BOPOHY, TaK YTOOBI IBE OYKBHI «0» HE CTOSIIU PsiioM?

3amanue 5. U3 7 pycckux U 4 HEMIIEB HY)KHO COCTaBUTh KOMHUCCHIO B 6 null. CKOJBKUMHU
CIIoco0aMM MOKHO 3TO CACIaTh, €CIU B COCTaB KOMHCCHU JOJDKHO BOMTH HE MEHee 2 HeMIIEB?

3amanue 6. B rpynne 35 ywamuxcs. M3 aux 20 mocemniaror MaTeMaTHYECKUd Kpyxkok, 11 —
¢usudeckuit; 10 yyammxcss HE TOCEIMIAIOT HU OJHOTO M3 ITHX KPYXKKOB. CKOJBKO y4YalIuXcs
nocemaroT ooa Kpyxka? CKOJTbKO YJaIIUXCs MOCEIIA0T TOJIBKO MAaTEMAaTHUECKUN KPYIKOK?

3amanune 7. Jlns 3amaHHOTO Tpada COCTAaBUTh MaTPHIBI CMEXKHOCTH, WHIIUJICHTHOCTH,
ONPENIETUTh CTENIEHU BEPIIIHH.

Gy . G 2
4 - [ ®s e
| | @ so
e @

1 2|

3ananue 9. Jlns 3aganHoro rpada HaUTH JuaMeTp, HEHTpP (WK LEHTPBI), paguyc.

@3
Bi_o 5/
//
1 B My

3amanue 10. [{ns 3amanHoro rpada mocTpouTh €ro TNIOCKOE H300pakeHHeE.



KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KonTponbHas paboTa BBINOJHSAETCS Ha MPAKTUYECKOM 3aHSATUU TOCIE U3YYEHUS MOMYJIS
«Teopust rpadoB» U caeTcs NpenoaBaTesio.

Kputepun onenkmn:
- 25 6annoB - npaBuibHOE BhINodHEeHUE 90-100% 3amanmii;
- 20-24 6annoB — npaBunbHOe BeinonHeHune 80-89% 3ananuii;
- 15-19 GannoB - mpaBWIbHOE BEITIOJIHEHUE 66-79% 3ananHuii;
- 12-14 6annoB - npaBuisHOE BhIoNHEHUE 50-65% 3amanuii;
- 0-11 GanoB - mpaBWIbHOE BHITIOIHEHHE MeHee 50% 3amanuid.

7.2.3. KourpoJanHasg padoora Ne2 mo TeMme «Aaredpa BbICKa3bIBaHMii. ByieBbI
(QYHKINK. Alre6pa npeIuKaToB»

(nau. Uy 20 cpedcmea)

Leas padoThl: OBIAJeTh HABBIKAMHU HCCIICJOBAHUS U MpeoOpazoBaHus (HopMys anredpsl
BBICKA3bIBAHUM W anreOpsl NPEIUKaTOB, HABBIKAMH HCCIICIOBAHUS M TOCTPOEHHS OYIIEeBBIX
(byHKUMH 1O 3aJaHHBIM TPEOOBAHUSIM.

Tunosble npuMepsbl 3aaHUI

3aganue 1. DKBUBaJCHTHBIMU IpeoOpa3oBaHUsIMU MTpuBecTH popmyiy k JTHD.

XvY-ZAX

3aganue 2. DKBUBAJCHTHBIMU IpeoOpa3oBaHUSAMM INpHBECTH (GOpMyilTy M3 3amaHus 1 K
KHO.

3amanue 3.  IIpeoGpasoBarb  gaHHylO  (QopMmyiy XyZ VXV J VZVx J VX Vi,
HKBUBAJICHTHYIO €1, HO HE COIEPIKaIy 0 (PUKTHUBHBIX EPEMEHHBIX.

3ananue 4. Jloonpenenuts ¢pynkuuu 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. Ecinu noctpoeHue Kakoi-1160 QyHKIIMHA HEBO3MOKHO,
JIOKaXUTE 3T0. BBISICHHTE BOMPOC O MPUHAIEKHOCTH MOCTPOCHHBIX GyHKIMH K Kinaccam Lo, T

3ananue 5. Munumusuposats JTH® u KHO.

11110110 1110 1110

3amanwue 6. [lpeacraButh GpyHkuuio B Buae nommaoma. 1001 0111

3aganue 7. M300pasutre Ha miaockocth XOY MHOXKECTBO HCTHHHOCTH IpelUKara,
3aJaHHOrO Ha R’

Plx,y|=[x=0] - [y=0].

3ananue 8. BbIICHUTH, ABISETCA JIM MEPBBIM MPEIUKAT CIEJCTBHEM BTOPOTO, a BTOPOH —

CIICZICTBHEM TIEPBOTO, €CIIM MPEIUKATHI 331aHbI HA MHOXKeCTBE R.
Plx|=¢
3ananue 9. BeISICHUTB, BBINOIHUMA JIUH popMyIia
axV y(Qlx,x| A Qlx,yl).
3ananue 10. BoiacHUTS, sBisieTcs 1 001e3HaYuMon hopmyia
XV yQ(x,y) - VyaxQ(x,y).



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUSA
KonTponbHas paboTa BHITIOTHSETCS HAa MPAKTUYECKOM 3aHSATHUU TOCIE U3YYCHUS MOMYJIS
«Anrebpa MpeuKaToB» U CAACTCS MPEroaaBaTeio.

Kpurtepun ouenku:
- 25 Gamnos - mpaBuibHOE BhIonHeHUE 90-100% 3ananui;
- 20-24 6annoB — npaBuibHOE BhIMoNHEHNE 80-89% 3amanuii;
- 15-19 6anna - npaBuibHOE BBITIONHEHUE 66-79% 3a1aHMIL;
- 12-14 6annoB - npaBmwibHOE BhIMoHeHue 50-65% 3ananuii;
- 0-11 GanoB - mpaBUIIbHOE BBIMONHEHUE MeHee 50% 3a1aHui.

IIpounenypa oneHnBaHus 3a NOCENIAeMOCTh

[ToceraeMocTh 3aHATHI B TEUCHHE BCETO ceMecTpa oreHuBaercs 6ammamu ot 0 1o 10.

Kpurepun onenkmn:

0 OayIoB BBICTABISIETCS 0OYYAOLIEMYCsl, HE TOCETUBIIEMY HHM OJHOrO 3aHATHA. 10 Oamios
BBICTABJIsIETCS OOydYarolemycsi, MPUCYTCTBOBaBIIeMy Ha Bcex 3aHATHsX. Ot 1 mo 9 OGamsos

BBICTaBJIAETCS 00yYaOIEeMyCsl MPONOPIIMOHAIBHO KOJIMYECTBY MOCEIIEHHBIX UM 3aHSITHH.

7.2.4. Tecr HUTOroBbId 1m0  Kypcy «OcHOBBI JIHUCKPETHOW MaTrTeMaTHMKH W
JOTHKH»

(HaumeHoBaHUe OYEHOYHO20 Cpedcmea)

Tunosble npuMepsbl 3a1aHUI
Moayas 1. Teopust MuoxkecTB. KomOunaropuka
Tema 1.1. Mnoostcecmea u onepayuu Ha0 HUMU

1. TIlycts A u B maOXecTBa. 3annce A C B,B C A o3Hauaer
O MHOXECTBO A SBJISIETCA CTPOTUM IOJMHOXKECTBOM MHOXKECTBa B, koTopoe sBisieTcs
HWCTHHHBIM MMOJIMHOKECTBO MHOKECTBA A
MHOKecTBa A U B sBNIsI10TCA O€CKOHEUHBIMH
MHOKeCTBa A U B SIBISIIOTCSI KOHEYHBIMU
MHOXeCTBa A U B He sIBIAIOTCS MyCTHIMU
MHOecTBa A U B paBHbI
2. Ilycte A - HEmycTO€ MHOXECTBO BCEX YUYEHHUKOB IIKOJbI, B - MHOXECTBO yYEHUKOB MSTHIX
KJIacCOB 3TOM 1KoJibl, C - MHOKECTBO YYEHMKOB CEIbMBIX KJIACCOB 3TOM MIKOIBL. Toraa

JIO’KHBIM SABJISICTCSI YTBep)KI[eHI/Ie
Bc A

O O O O

BuCcA
B\CcA

BNCMNA=D
Ac(BuQ)

O O O O ©O

3. CBOHCTBOM KOMMYTAaTUBHOCTH HE 00JIaJjaeT Onepanus:
Pa3HOCTb MHOXKECTB

00bETMHEHNE MHOXKECTB

HepecevyeHnue MHOKECTB

CUMMETpPUYECKasi pa3HOCTh MHOYKECTB

4. CBOHCTBOM KOMMYTAaTUBHOCTHU 00JIa1aeT ONeparus

O O O O



O pasHocTh MHOXKECTB

O o0beauHeHre MHOXKECTB

O nmepecevyeHne MHOXKECTB

O cummerpuyeckast pa3HOCTh MHOXKECTB
5. AccouuaTHBHO HE SBIISIETCS ONEpaIus
00bEeINMHEHNE MHOXKECTB
JICTIEHUE YHCETT
YMHOXKEHUE Ipooei
nepeceueHrue MHOKECTB

O O O O

Tema 1.2. Coomeemcmeus mexicoy KOHEUHbIMU MHOHCECHBAMU

6. Hano cootBerctBue ['=(X, Y, G), rie X={a, b, c, d, e}, Y={I1, 2, 3}, G={(a,2), (b,3), (c,1),
(d,2), (e,1)}. I" obnagaer cBoiicTBamMu:
O Bcroxy onpeeeHHOCTD
O ¢yHKIIMOHATBHOCTD
O cropbexkTHBHOCTH
O uHbEKTHBHOCTH
7. Hano cootBerctBue I'=(X, Y, G), rne X={a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (c,2),
(d,1)}. I obmamaeT cBOMCTBAMH:
O Bcromy onpeeIeHHOCTD
O ¢yHKIIMOHATBEHOCTD
O cropbexkTHBHOCTH
O uHBEKTHBHOCTH

Tema 1.3. Coomeemcmeus mexicoy 6eCKOHEUHbIMU MHOMCECHEAMU

8. Hano cootBerctBue [=(X, Y, G), rne X={MHorouwieHsl 2 CTENEHH OT OJHOU MEPEMEHHOU C
neicTBUTeNnbHBIMU KO3 dunuentamu}, Y=R, G={(MHorousnen, ero xopeHns)}. I' obmagaer
CBOWCTBaMH:
BCIOJTY OTIPEJICIIEHHOCTh
(YHKIMOHATIBHOCTD
CIOPBEKTHUBHOCTH
WHBEKTUBHOCTH
9. Hano coorBerctBue I=(X, Y, G), rome X={MHOXeCTBO KpyroB Ha IUIOCKOCTH},
Y={MHoxecTBO TO4YeK II0cKOCTH }, G={(KpyT, ero 1ieHtp) }. I' o61amaer cBoiicTBamMu:
O Bcromy onpeeIeHHOCTh
O ¢yHKIIMOHATBEHOCTD
O cropbekTUBHOCTH
O uHBEKTHBHOCTH

Tema 1.4. Omnowenun

10. OtHomenue QHA A, tae A- MHOXeCTBO cTyJeHTOB TI'Y, X ¢ y < X M y y4arcs Ha OJHOM
Kypce, 00J1alaeT CBOWCTBAMHU:
O pedekcuBHOCTH
O antupedekcuBHOCTH
O cummeTpudHOCTD
O anTHCMMMETPHUYHOCTD
O TpaH3UTHBHOCTH



11. Otnomenne @Ha A, tne A= P(U), U — MHOX€ECTBO TOoYek MmockoctH, A B < A N B =,
o0J1aacT CBOMCTBOM

pedIeKCHBHOCTD

aHTUPEPIECKCUBHOCTD

CUMMETPUYHOCTD

AHTUCUMMETPUYIHOCTD

TPAH3UTHBHOCTH

o 0O 0O O O

Tema 1.5. Bunomuanvusie KoIhpuyuenmaol

12. JIoXHBIM SABJISIETCA YTBEPKICHUE
o CatCr+Ci+—+Cr=2"

o Ch=Cii+CiT

o G=ci+c;
3 — i
CT_C?

_ nin-1)

C >
O &

13. JloHBIM SIBISI€TCS YTBEPKICHHE
-+ -+ (—1)"C2=0

ook

o
o Gh=Chi+c
o C=ci+c?
o G=¢C3
c2 = #n-l
o 2
14. BepubiMu ¢popMynaMu aiisi OMHOMHUAIBHBIX KOA((UIIUEHTOB SIBISIOTCS:
cd=cs
D 7 7
2 _nln-1
o %~z
[] Ck=Chiy+Cii
O c=c*
O Ca—CitCi—-+Ci=0
15. BepubiMu ¢popMynaMu aiisi OMHOMHUAIBHBIX KOA()(UIIUEHTOB SIBISFOTCS:
c=c
O < 7
O ch=mn
O c=
O c=c*
O G —C+C——+Ci=0
16. BepubiMu popmysiamu st ONHOMHAIBHBIX KOA(PPHUIIMEHTOB SBISIOTCS:
O ci=1
2 _nln-1
O%“="z

O ck=ck_, +ckd

[0 Ce—Cr+Ci——+Ci=0

Tema 1.6. Komounamopuxa

IHoarema 1.6.1. ®opmyJibl KOMOMHATOPUKH



17. KoMOMHATOPHBIIN aHANIN3 3aHUMAETCS N3yUYeHHEM

E — { d.. . da } .
O 0OBEKTOB U3 KOHEUHOTO MHOXKECTBA > 2 "n) g ux cBoiicTs;

“la,a)
O DJIEMEHTOB U3 KOHEYHOIO MHOXKECTBA P > "n) yux cBoicTB;
(0,00 e
O O00BEKTOB U3 OECKOHEUHOIO MHOXKECTBA 2" )y ux cBoiicTs;
=l a,] u
O DJIEMEHTOB M3 OECKOHEYHOTO MHOKECTBA n 1 MX CBOMCTB.

18. IlycTh _[al’ ’ an} . Pasmemennem snementos u3 £ 1o K naseiaercs
O YIOPSAI0YEHHOE MHOKECTBO U3 k snemenros, npuHaIeKamux £ ;
O HeyIOpsI0YeHHOE MHOKeCTBO 13 K aeMenToB, npuHauiexammx £ ;
O yHOpSA0YEHHOE MHOKECTBO U3 MPOU3BOJILHBIX K snementos;
O HEYNOPSAJOUYEHHOE MHOKECTBO U3 MPOU3BOJIbHBIX K snemeHTOB.
19. TlepecTaHOBKHM — 3TO YaCTHBIN Clly4yail
o pasmerenuii snementoB u3 £ o K, xorna K=n;
o couerannii snementos u3 E o K, korma K=n;

O TepeMeleHuii anemenTos u3 £ o k xormak=n.

=la,, -, a
20. ITyctp 1’ 2 ¥n) | Couerannem snementos u3 E 1o K naseiaercs
HEYMOPSI0YEHHOE MTOMHOXKECTBO U3 k snemenros, npuHagTeKamux £ ;

©)
O YHOPAAOYCHHOC IMOAMHOXKCCTBO U3 k 9JICMCHTOB, ITPUHAAJICIKAIIIUX E 5
O HCYNOPAAOYCHHOC MOJMHOXKCCTBO U3 k 9JICMCHTOB,

(@)

YHOpAAOUCHHOC ITOAMHOXKECTBO U3 k DJICMCHTOB.

21. Ilycre E_{al’ G 03] u K=2_ Coueranusvu u3 E o 2 6ynyr ...
la,, a,} [al! 03} [02’ 03].

a, 03], [az’ 03], (a,, a,).

{a,, az},[ :
la,, a,), a,ay) |a,, ‘13}, 4, ‘11};
la,, az}’[

ot 03], lay, ay),

IToaTrema 1.6.2. Pa3zmernenus

22. CKOJBKUMU CIIOCOOAMH MOXHO COCTaBUTh PaclUCaHUe OJHOTO Y4eOHOTO AHS U3 5 pa3IuvHbBIX

YPOKOB?

30

100

120

5

23. B 9«b» xmacce 32 yuamuxcs. CKOJIBKUMHU CIOCOOaMU MOXHO C(HOpPMHPOBATH KOMaHIy U3 4
YCJIOBCK JId Y4aCTHA B MaTeMaTHIECKOU OJII/IMHI/IaI[e?

128
35960
36
46788

o O O O

o O O O



24. CKOIIBKO CYHICCTBYCT pPA3JIMUYHBIX [JBY3HAYHBIX 4YHCCJI, B 3allUCH KOTOPLIX MOXHO

ucrnonb3oBath nudpsl 1, 2, 3, 4, 5, 6, eciiu UpbI B YKCIIe JOKHBI OBITH Pa3THYHBIMA?
10

60

20

30

25. CKOJIBKO pa3JIMYHBIX MMATH3HAYHBIX YUCET MOXHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?
100

o
o 30
o
o

O O O O

5
120
26. Hmerorcs mnoMuaopel, orypusl, 1yK. CKOJIBKO Pa3IMYHBIX CAJIATOB MOXKHO IIPUTOTOBUTH, €CIIU B

Ka)KJIbIN cayiaT JOJDKHO BXOJIUTH 2 Pa3IMYHBIX BUIa OBOIICH?
3

6
2
1

O O O O

IToarema 1.6.3. Coueranus

27. Ound pemmiia NociaTh MATh Pa3HBIX MO3PABUTEIbHBIX OTKPBITOK IIATH noapyraM. CKOJIBKUMHU
crioco0amMu OHa MOKET 3TO C/IeNaTh?

25

120

10

5

28. IIaTh rOHOLIEH U TPH IEBYIIKU — KyIWJIU 8 OMIIETOB B KUHOTEATP (MECTa B OAHOM ALY, UAYT
nozpsa). CKOIBKMMH cIIOcO0aMU OHM MOTYT Pa3MECTHThCS, €CIU JAEBYLIKH XOTAT CUIETh
o0s13aTeNbHO BMecTe?

15

126

720

4320

29. llectn urpokam KOMaHAbl HaJ0 pa3fgaTb Maillku ¢ HomepamMu oT | no 6. Ckonbkumu

croco0aMu 3TO MOYKHO CJIeJIaTh?

36

120

4220

720

30. Ha kHMXHYIO TOJIKY HAJO MOCTaBUTh / KHUT, U3 KOTOPBIX 3 — OAHOro aBTopa. CKOJIBKUMHU
CHOCO6aMI/I 9TO MOKHO CACJIaTh, €CJIM KHUT'U OAHOT'O aBTOpPa JOJIKHBI CTOATH BMecTe?

6
720
24
144
31. Ckonpkumu croco0aMu MOXKHO pa3feluTbh S5 pa3iuYHbIX KapaHJamedl Mexay IByMs
HIKOJIbHUKAMHU TaK, YTOOBI Y KaXKJ10r0 ObLT XOTs Obl OIMH KapaHjaami?
o 28
o 30
o 32

O O O O O O O O

O O O O

(@)
(@)
O
(@)



32.

O O O O

33.
34.

35.

O O O O O

36.

O O O O

37.

O O O O O

38.

O O O O O

39.

34
Moay.as 11. ByneBbl pyHkun

Tema 2.1. Jlocuueckue ghynkuyuu

Yncno P2(n) peex dynxumit n3 P2, 3aBucsumx or N mepeMeHHbIX
Xy Xpyy X
P72 2% pasHo ...
n
2
n .
n b
nl.
b
22"
KonnyecTBo Bcex BO3MOXKHBIX OyieBbIX GyHKIMi y=f(a,b) paBHO .
Ecnu Gynesa ¢ynkius f(x,..., X,) COAEPKUT 3 GUKTUBHBIC IEPEMEHHBIE, TO OHA (PAKTHYECKH
3aBUCHUT OT MEPEMEHHBIX.
DKBHUBAJICHTHOCTH OYJIEBBIX (OPMYIT 0003HAYACTCS 3HAKOM
KonnyecTBo BCcex BO3MOXKHBIX OyJeBbIX QyHKIUH {(X1,..., Xn) PAaBHO
n
2%
n .
n b
nl.
b
22"
Tema 2.2. Tabauua ucmunnocmu
dynxmus & 1Y) = ZAY*Z ppynnmaer sHavenns:

01110110
00011100
01110111
00000001
01000011

Oyukips XV ¥ =7 7Y npunanMaer 3HaueHAs:
01110110
00011100
01110111
00000001
01000011

Tema 2.3. Cynepnoszuyusa ¢pynxyui

Tabmuma dyakuuu h(x,y)= fi(x, f2(x,X,y),y), SBistonieiics cynepno3unuei GpyHkmui f; u f,
eciu £;=(1001 0111), £,7=(0110 1011)
1111

1011



o O

40.

© 0O 0O O O

41.

© 0O 0O 0O O O

42.

0O O 0O 0O O O

43.

O O O O O

44,

O O O O O

1101

0001

1100

Tabmuua ynxmun h(x,y)= fi(x, f2(y,X,y),X), sBisromeiics cyneprnosunuei pynkuuit fi u 1,
eciu £,=(1001 0111), £5=(0110 1011)

1111

1011

1101

0001

1100

Tema 2.4. Cywyecmeennbvie u pukmueHnbvie nepemeHHble

OUKTUBHBIMU NTepeMeHHbIMU 17151 pyHkiun f(X,y,z)=(1011 1011) sBastorcs
X

y
z

X,y
X, Z

Y,z
@OUKTUBHBIMU NTepeMeHHbIMU 17151 pyHKIMH f(X,y,z)=(0111 0111) sBastorcs
X

y
v/

Xy

X, Z
Y.z

Tema 2.5. 3akonwl 6yneeoiul anzeopul

dopmyna XYz VazV yiz v J VI MpeoOpa3oBbIBAETCS B OKBUBAJEHTHYIO €W, HO He

COACPpIKAIIYHO (I)I/IKTI/IBHBIX NEPCMCHHBIX:
vz

dopuya XJIVIVYVXYZVXVYVI

COACPpIKAILY IO (bHKTI/IBHBIX NCPCMCHHBIX:
ywz

Hp606p330BBIBaeTCH B DOKBHBAJICHTHYIO eﬁ, HO HE



Tema 2.6. Cosepuiennvie Hopmanvuvle hopmol
Hoarema 2.6.1. CIH®

45. KonuuecTBO 3J€MEHTapHBIX KOHBIOHKUWH, BXxoasmmx B CIAH® ¢yukuun f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

46. KonudecTBO 31eMEHTapHBIX KOHBIOHKIMH, Bxomsammx B CAH® dynknuu f(x,y,z,t)=( 1100
0110 1111 0111) paBHo:

IHoarema 2.6.2. CKH®

47. DnemeHTapHble Mu3bloHKIMH, BXxoadume B CKH® ¢ynkun f(x,y,z)=(0101 1000):
IVyvz

EVFVZ

Xz

xVyve

xVyvz

OOO00O0

48. DnemenTapHble Mu3bloHKIMH, BXoaduue B CKH® ¢pynknum f(x,y,z)=(0101 0110):
O zxvyvz
O £vFvz
Oxvyvz
O xvyvz
| xVyVvz

Tema 2.7. HHonunom Kezankuna

49. Tlomunom XKerankuna ¢pynkmun f(x,y,z)=(0101 1001) umeer Bun
X®zOXy

l®x®zdxy

yOXzZ®yzOXyz

1®zdxy®xz®xyz

XOyDzDyz

o O O O O

50. Tlomunom XKerankuna ¢pynkmmu f(x,y,z)=( 1010 0111) umeet Bux
X®zOdXy

l&x®zdxy

yOXzZ®yzOXyz

1 ®zdxy®xz®xyz

o O O O O

XOyoDzDyz

Tema 2.8. Knacc monomouuwix (oynkyuii

51.  Joonpeaenuts ¢pyuknuto f(X,y,z)=( -10- 1---) tak, uro6sl f € M (3amuiimre Bce
HEIOCTAIOIUE 3HAYCHUS 110 TOPSIKY Oe3 3amsIThIX U MPOOeIoB)

52. Jloonpenenuts ¢pyuknuio f(X,y,z)=( ---0 1---) Tak, urobsl f € M (3anumimre Bce
HEIOCTAIOIUE 3HAYCHUS 110 TOPSIKY Oe3 3amsIThIX U MPOOeIoB)

Tema 2.9. Knacc camooeoiicmeennvlx hyHKyuii



53.

54.

55.

56.

0O 0OO0OO0OO0O% OO0 000Y

ODOoOoooOyg

ODOoooog

Hoonpenenuts Gyukiuio f(x,y,z)=( ---1 -010) Tak, urobsl f € S (3anuimTe Bce
HEJIOCTAIOIME 3HAYCHUS TI0 MOPSAAKY 0€3 3amsAThIX U MPoOesIoB)

Hoonpenenuts pynkiuio f(x,y,z)=( 0-10 --0-) Tak, urobsl f € S (3anuimTe Bce
HEJIOCTAIOIIME 3HAYCHUS TI0 TMOPSAAKY 0€3 3amsAThIX U MPoOesIoB)

Tema 2.10. Knacc nuneitnvix ¢hynkyuii

Hoomnpenenuts QyHKIHMIO g(X,Y,2)=( -10- -0-0) Tak, uroOsl g € L (3anummre Bce
HEJIOCTAIOIME 3HAYCHUS TI0 MOPSAKY 0€3 3amsAThIX U MPoOesIoB)

Hoomnpenenuts QyHKIMIO g(X,y,2)=( 1--0 -1-1) Tak, uro0sl g € L (3anuimre Bce
HEJIOCTAIOIIME 3HAYCHUS TI0 TMOPSAKY 0€3 3amsAThIX U MTPoOesIoB)

Tema 2.11. Knaccot Ilocma

Hns dynkiui f(x,y,z)=( 0101 1001), onpenenuts, ABIsSETCS M OHA:
JINHEVHOM

MOHOTOHHOU

CaMO/IBOMICTBEHHOM

. T
¢bynkueit u3 knacca - 0

. T
¢yHKuuen u3 kiacca - 1

Jna dynxuuu f(x,y,z)=( 1010 0111), onpenenuts, sSBisieTcs T4 OHA!
JIMHEMHOM

MOHOTOHHOM

CaMOJIBOMICTBEHHOM

. T
¢dbyHKkuuen u3 kiacca = 0

. T
¢byHkuuei u3 kiacca - 1

Tema 2.12. Ilonnvie cucmemot

CucreMbl QYHKIUH, SBISIOMUECS TTOTHBIMU:
{V, A}

{- A}

{- V}

{- @]

{- V. A

Cucrembl QYHKIHMIM, ABJIAIOIIMECS HETOIHBIMHU:
{V, A}

{- A}

{- V}

{- @]

{- V. A}



Moayas I11. Teopus rpagos

Tema 3.1. Cnocoowl 3a0anusn zpaghoe

61. Marpunei CMEXXHOCTH
1 2 3 4
1|1 1 0 0
2|0 0 0 0
3|0 0 1 0
4 (0 1 1 0
— 3aJaH rpad
a b C d £
1 2 1 2 1 2 1 2 1 2
4 3
< 3 4 3 4 3
4 3

O O O O O
o o o6 o o

Tema 3.2. Buowt 2paghos

62. MapupyT, B KOTOPOM Ha4asio ¥ KOHEIl COBIAAI0T HAa3bIBACTCS:
O TPOCTOM IENbIO
O IENbI
O IUKIWYECKUM MapUIPyTOM



63.

64.

65.

66.

67.

68.

69.

O O O O o O O O o O O O

O O O O

?

@)

nyTemM

Hukn, conepxaiuii Bce pedpa rpada HazbIBaeTCs
siepoB rpad

UK

3UJIepOBa LIETh

SUIIEPOB LUK

I'pad, KoTOpHI MOXKET OBITh N300paXKeH Ha MIIOCKOCTH TaK, YTO BCE MepecedeHus pedep
SIBJISIFOTCSI €70 BEpIIMHAMMU:

TJIOCKUH Tpad
JIepeBo

nec

TIOJTHBIN Tpad

Ecnu MHOXECTBO BepiIHH rpada KOHEYHO, TO Ipad) Ha3bIBACTCS:
HUKIHYECKUM

B3BEILICHHBIM

KOHEUHBIM

oprpagom

B HeopuenTupoBanHOM rpade mocieqoBaTesIbHOCTh pedep, B KOTOPOU JBa cOceHUX pedpa
HUMEIOT OOIIYIO BEPIIMHY HAa3bIBAETCS:

IIPOCTOM LENBIO

LIENBIO

LUKINYECKUM MapIIPyTOM
MapIpyTomM

Mopayas 1V. Anredpa Bbicka3bIlBaHUH. AJired0pa npeinKaToB

Tema 4.1. Ancebpa evickazvieanuii

VYKaszaTh NpeIOKEHUE, HE SBIISIIOLIEECS BBICKA3bIBAHUEM.
7x8=59

[lymikun — aBTOp pomana «EBrennii Onernn»
JIOKITUBBIM I€Hb HUKOT'O HE PagyeT

VYka3arb napy, B KOTOpO# BbICKa3bIBaHUS SBISIOTCS OTPULIAHUSMHE JIPYT IpyTa.

OTBeT Ha BOPOC U3BECTEH TOJIBKO OAHOMY CTYAEHTY B rpyIie. OTBeTa Ha BOIPOC HE 3HAET
HUKTO U3 TPYIIIIHI

Bce uérnble uncna kpatHbl ueTbipéM. CyliecTByeT YETHOE YUCIIO, He Aendiieecs Ha 4

I[aHHBIﬁ TPCYTOJbHUK ABJEICTCA OCTPOYT'OJIbHBIM. B nanHom TPCYTOJBbHUKEC €CTh Tynoﬁ yroua

I[Tycts BhIcKaspiBanus A, - B, A, - B,,A; » B;,A A, A,, B, B ,k#1;
k,1=1,2,3, uctuuusl. YTO MOXHO CKa3aTh O BhICKa3biBaHusix B, - A,,B, - A,,B, - A,

Bricka3pIBaHUS JIOKHBI



o BrIcka3bpIBaHUS UCTUHHEI

o BrIiCcKka3biBaHUSA MOTYT OBITH KaK HUCTHUHHBIMH, TaK U JTOXHBIMH

70.

72.

JH® popmymnst X+(YoZ )
XV(YAZ)V(YAZ

YA

AMEET BUI

~ =
> >
N NN W+

KH® (I)OpMynLI < ( Y>XANZ ) UMEET BUJL

(ZVY)A(ZVY)A(ZVX)
(ZVY)A(ZVY)A(ZVX)
(ZVY)A(ZVY)A(ZVX)
(ZVY)A(ZVY)A(ZVX)

Tema 4.2. Anzeopa npeouxamos

BBIGpaTB JIO’)KHOC€ BBICKA3bIBAHUEC, €CJIU U3BECTHO, YTO BCC NCPECMCHHLIC IPUHUMAIOT

3Hga4yeHus B R.

o Vxy(tx—yv<3)

axy(ix—yv<3)

o Vxay(ix—yv<3)

F O00ODOO

O OO0 0o

BBI6paTB HNCTHUHHBIC BBICKA3bIBaHHUA, €CJIM U3BECTHO, YTO BCC IIEPEMCHHEBIC IIPUHUMAIOT

3HaueHus B R.
V xy(cos x#cos y)

V x3y/(cos x#cos y)
AxV y(cosx#cosy)
Axy(cosx#cosy)

BEINOIHUMBIME SBJISIOTCS CJICOAYIOIIUC (I)OpMy.TIBI anre6p£,1 MMPpECANKATOB:

IxV yR(x,y)*P(x,y)
VzR(z) - 3xQ(x,y)
P(x)v3z(R(z)+Qlz))
Vy(Q(y)VR(y))>V xR(x)
VxR (x,y)AR(t,z)



75.

76.

O O O O

77.

O O O O

Iycts U, n U,— &popMyntsl anreOphl IpeanKaToOB, MMEIOIIUE CBOOOTHBIE BXOKICHHS
nepeMeHHoi X. BbIOpaTh 10XKHOE yTBEpXKICHHE.

V x¢

Ax{

Ix

[pusenéanas gopma wist hopmyiet 3xy (P (x,y) o (Qlx,y| — R(x,y|)) anre6pst
IIPEIMKATOB UMEET BUJL

Axy(

Axy (

Axy ¢

Axy(

[penBapéunas HopMasbHas Gpopma 1t popmyisl P(y) - V xQ(x, y) — P(y) anre6pst
MPEANKATOB UMEET BU]L

vV x{

Vv x{

vV xé

vV xi

7.2.5. 3apanus 1Jsi OleHKH ¢()OPMHUPOBAHHOCTU KOMIIEeTeHIMii

(HaumeHoBanue OYeHouHo20 cpedcmsa)

OIIK-1 Cnoco0eH NpUMEHATH €CTeCTBEHHOHAVUHbIE M O0IIeWH)KeHEePHbIe 3HAHWS,

METObI MATEMATHYECKOI'0 AaHaJAMu3a u MOaeJMpoBaHudA, TEOPETUICCKOI'O ) |
IKCIIEPUMEHTAJIBHOI'O UCCJICIOBAHUA B l'lDO(l)eCCl/IOHaJ'l])HOﬁ JCATECJIbHOCTH

(KOO U HaumeHo8aHue KoMnemenyuu,)

OM 3akpbITOro THIA

3amaunue 1
Bri6epuTe HECKOJIBKO MPAaBIIIBHBIX BAPUAHTOB OTBETA.
YkaxuTe, Kakhue W3 NPHUBEICHHBIX TEOPETUKO-MHOXKECTBEHHBIX ONepaluidi o0iagaoT

CBOMCTBOM KOMMYTAaTHUBHOCTH.

a) pa3HOCTb

0) oObeIMHEHHE

B) IepeceyeHue

I') CHMMETpUYECKasi pa3HOCTh
[TpaBuIIbHEI OTBET: O, B, T.

3amanue 2
Bri6epute ouH npaBuiIbHBINA BapUaHT OTBETA.
YkaxuTe, Kakoe U3 3aJaHHBIX MHOXKECTB COBIagaeT co MHOkecTBoM C, ecnu A = {1;2;3};

B={2;3;4;}; C= {4}.

a) BA
6) AB



B) AUB
r) ANB
IIpaBUIBHBIN OTBET: a.

3ananue 3

Bri6epute o1H npaBuiIbHBIN BapUaHT OTBETA.

HexaproBo npousseneHne MHoxkecTB A = {1;2} u B = {2;3} umeer Bupg
a) {(2;1)5(2:2);(3;1)3(3;2)}

0) {(1;2);(1;1):(2:1)5(2;2)}

B) {(1;2);(153):(2;2)5(2;3)}

1) {(2:3):(2;2);(3;2)5(3;3)}

[IpaBuiIbHBIN OTBET: B.

3amanue 4

BriGepure ofuH NpaBUIIbHBIN BapHAHT OTBETA.

CuMMeTpHueckas pa3HOCTb MHOKECTB A U B coBmaaeT co MHOXKECTBOM
a) {x: x EAuxe B

6) {x: Xx€EA mm x € B}

B) {X: XEAux & B}

r){x:x€Auxe B]U{x:x €A ux€ B]

[IpaBuiIbHBIN OTBET: T.

3amanue 5

Bri6epuTe HECKOIBKO MPAaBUIBHBIX BAPUAHTOB OTBETA.

Ykaxure, kKakuMu cBoiicTBamMu obnamaer coorBercTBue I' = (X, Y, G), rne X={a, b, c},
Y={1, 2, 3}, G={(a,1), (a,3), (b,2), (c,3)}.

a) BCIOJy OIPEICIICHHOCTh

0) GyHKIIMOHATBLHOCTh

B) CIOpBEKTHUBHOCTD

I') UHbEKTUBHOCTh

[IpaBuiIbHBIN OTBET: a, B.

3amanue 6

Bri6epuTe HECKOIBKO MPABUIBHBIX BAPUAHTOB OTBETA.

Ykaxurte, KakuMu cBoricTBamu obnagaet cootBercTBre I = (X, Y, G), rie X — MHOXKECTBO
OKPYHOCTEH Ha IMIOCKOCTH, Y — MHOXKECTBO LIENbIX uuces, G={(0OKpy>KHOCTb, €€ JIJTNHA)} .

a) BCIO/ly OIPEIeICHHOCTh

0) GyHKIIMOHATLHOCTh

B) CIOPbEKTUBHOCTh

I') UHbEKTUBHOCTh

[IpaBunbHBII OTBET: a, 0.

3amanue 7

BriGepure ofuH NpaBUIIbHBIN BapHAHT OTBETA.

YKaxuTe, KaKUM CBOHCTBOM oOsazaet otHomenne @HA A, rae A= P(U), U — MHOXKECTBO
TOYeK mIockoctu, A9 B< A N B =0.

a) pe(IeKCUBHOCTh

0) anTupedICKCUBHOCTD

B) CUMMETPUYHOCTh

I') aHTUCUMMETPHUYHOCTh

1) TPAaH3UTUBHOCTD

IIpaBUIIBHBII OTBET: B.



paBHa

3amanue 8
Bribepute o1H MpaBUIbHBINA BapUaHT OTBETA.
MOHIHOCTB MHOXECTBA BCEX IIOJMHOXECTB JAaHHOI'O MHO>XKECTBa, UMCIOIICTO n 3JIEMCHTOB,

a) 2"
o)yn!
B) n"
F) nn—l

IIpaBUIBHBIN OTBET: a.

3anganue 9
BriGepute ouH npaBUIbHBIA BAPUAHT OTBETA.
VYkaxuTe, CKOJIBKO Pa3InYHbIX ABY3HAYHBIX YHCET MOXKHO 3aIMCcaTh ¢ MOMOIIbIo udp 1, 2,

3,4, 5, 6, ecnu udpsl B YKCIIE HE TOHKHBI TOBTOPSTHCS.

a) 10
0) 60
B) 20
r) 30
IIpaBUIIBHBIN OTBET: T.

3amanue 10
BriGepute ouH npaBUIbHBIA BAPUAHT OTBETA.
VYKaxkuTe, CKONBKHUMH crmocobamMu rpynmy w3 17 ydamuxcs MOXHO pasleluTh Ha 2

MOATPYMIIBI TaK, YTOOBI B OJTHOM M3 HUX OBLJIO 5 4eNOBEK, a B Ipyroi — 12.

a) 60

0) 85

B) 6188

r) 6185

IIpaBUIIBHBIN OTBET: B.

OM oTKpBITOro THIIA

3amanue 11
Janbl yauBepcansHoe MHOkecTBOo U={1,2,3,4,5,6,7} u B HeM nmoaMHO)ecTBa A={x| x< 5},

B={2,4,5,6}. Haiimute maoxectBo A U B.

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

3amanue 12
YkasaTh MOIIHOCTH MHOXecTBa A U B, ecn |A|=10,
ITpaBuiibHBI OTBET: 14.

B|=7,

An B|=3.

3ananue 13
Haiiure muoskectBo AA B, ecim A=1,2|,B={3,4,5].
paBuibHEL otBeT: (1,2,3,4,5).

3amanue 14
SAsnsercs mu cootBerctBUe ['=(X, Y, G), rne X={a, b, c, d}, Y={I, 2, 3,4, 5 }, G={(a,2),

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

[IpaBUIBHBIN OTBET: SIBISAETCS.

3amanue 15



Asnsercs mu cootBerctBUe I'=(X, Y, G), rne X={a, b, c, d}, Y={I, 2, 3}, G={(a,1), (b,1),
(c,3), (b,2)} pyHKUIMOHANBHBIM?
[IpaBUIBHBIN OTBET: HE SIBISAETCS.

3ananue 16

SAsnsierca nmu coorBercTBUe [=(X, Y, G), rne X={MHokecTBO KpyroB Ha IUIOCKOCTH},
Y={MHOeCTBO TO4eK MI0cKOCcTU }, G={(KpyT, €ro LeHTp) } CIOPHEKTUBHHIM?

IIpaBUIIBHBIN OTBET: SIBISAETCS.

3amanue 17

Senserca mu cootBerctBue I=(X, Y, G), rue X=(0, +0), Y=[-1, 1], G={(x, y): x<y?*}
BCIOJly OIIpEJICTIEHHBIM?

[TpaBUIIBHBII OTBET: HE SBISETCA.

3amanue 18

BepHo 511, 4yTO OTHOLIEHUE YPHA A, T1Ie A - MHOXKECTBO OKPYKHOCTEW Ha TNIOCKOCTH, X @) Y
<X Kacaetcs y, o01aiaeT CBOMCTBOM peyieKCHBHOCTH?

IIpaBUIIBHBIN OTBET: HEBEPHO.

3ananue 19

BepHo nm, 4uTt0 oTHOmIEHHE YHA A, TAe A — MHOXECTBO TMPSMBIX B MPOCTPAHCTBE, X @ Y
<X My UMEIOT XOTs ObI OZIHY OOIIYI0 TOUKY, 00Ja/1aeT CBOMCTBOM CUMMETPHUYHOCTHU?

IIpaBUIIBHBII OTBET: BEPHO.

3ananue 20

BepHo u, uto oTHomenne @HA A, tie A= R, X ¢ y <x’+y’=1, obnanaer cBoiicTBOM
TPaH3UTUBHOCTHU?

ITpaBUIIBHBII OTBET: HEBEPHO.

3amanue 21

3anummre, CKOJBKO Pa3IMYHBIX ITOJAMHOMKECTB W3 TPEX 3JEMEHTOB HMEET MHOKECTBO
A={1,2,3,4,5}?

[TpaBuiibHbIit oTBeT: 10.

3ananue 22

B ¢yr6onbroii koMaHae 11 demoBek. HeoOxoaumo BRIOpaTh KamuTaHa M €r0 3aMECTUTEI.
CKONBKHMU CITIOCOOaMHU 3TO MOXKHO C/CNIATh?

[IpaBunbHbIi oTBeT: 110.

3amanue 23

ITpu ompoce 13 yenoBek, KakAbli U3 KOTOPBIX 3HAET MO KpaiiHEel Mepe OJMH MHOCTPAHHbIN
SI3BIK, BBISCHHIJIOCH, 4TO 10 deloBeKk 3HAIOT aHTIIMUCKUU S3BIK, 7 — HEMEIKHWM, 6 — UCTIAaHCKUH, 5 —
AHTTIUMCKUN U HEMEIKHUH, 4 — aHTIHHACKHN M WCHAHCKHH, 3 — HEMEUKHH B HcnaHCKuili. CKOIBKO
YeJI0OBEK 3HAIOT BCE TPU S3bIKA?

[TpaBuibHBII OTBET: 2.

3ananue 24

CKOJBKMMHU cIOCO0AMH MOKHO DAa3ACNUTh 5 pPa3NIUYHBIX KapaHAaled Mexay IBYMs
IIKOJILHUKAMH TaK, 9YTOOBI Y KKIOTO OBLI XOTsI ObI OJIMH KapaHari?

[TpaBunbHbI oTBET: 30.

3amanue 25



N3 xomonel B 36 kapT Hayraja Oe3 BO3BpallleHHs BBIHMMAIOT 10 OJHOM Kapre 3 pasa.
CKOJIBKO CYHIECTBYET Pa3IMYHBIX CHOCOOOB TMONY4YEHMsI TpeX KapT, Cpeld KOTOPBIX Ha MEPBBIX
JIBYX MecTax — OyOHBbI, a Ha TPEThEM — MMUKH?

IIpaBunpHBIL OTBET: 648.

3amanue 26

CKOJIBKO CyIIECTBYET PAa3JIMUHBIX MATU3HAYHBIX YHCEJ, KOTOpble HAauMHAIOTCSA [U(pon «2»
Y 3aKaHIUBAIOTCS MUGPPOH «4», eciu ucoab3ytoTes mudpst 1, 2, 3, 4, 5?

ITpaBuibHbI oTBET: 125.

3aganue 27

CKOJBKMMHU CHOCOOaMU MOKHO TE€pECTaBUTh OYKBBI CIIOBA «IEPEMET» TaK, YTOOBl TpH
OYKBBI «e» He IITU MoApsia’?

IIpaBuneHsIil oTBET: 720.

3amanue 28

VKaKHTe KOTHUECTBO HyJIEBIX 3HAUCHHI GyneBoit Gyrkmma & ) T (ZVY),
[TpaBuibHBII OTBET: 4.

3aganue 29
YKaxuTe KOIMYEeCTBO HAOOPOB 3HAUEHMI MEpEMEHHBIX, Ha KOTOphIX OyieBa (yHKIUS

®[N+E—zax) NpPUHUMAET 3HaYeHue 1.
[IpaBuibHbIN OTBET: 1.

3amanue 30

3anummTe BEKTOP-CTPOKY 3HaueHuid OyneBoil gynkumu h(x, y) = fi(x, iy, X, y), X),
SBIISTIOIIEHCS cynepriosunueit pynkuuii f; u 5, ecom £=(1001 0111), £5=(0110 1011).

ITpaBuibHbIil oTBeT: (1011).

3ananue 31
Ykaxute QUKTUBHBIC TIepeMeHHbIC 17151 OyseBor pyukmuu f(x,y,z)=(1011 1011).
IIpaBUIIBHBIA OTBET: X.

3ananue 32
VYkaxxute cyliecTBEeHHbIE IepeMeHHbIe sl OyneBoit pynkuuu f(x,y,z)=(1111 0101).
IIpaBUIIBHBIN OTBET: X, Z.

3amanue 33
VYKaXHTEe KOJMYECTBO DJJIEMEHTAPHBIX KOHBIOHKIWH, Bxomsmmx B CJIH® dynkmum
f(x,y,z)=( 1001 O111).
[IpaBuiabHBIN OTBET: 5.

3amanue 34
VYKaXuTe KOJUYECTBO OJIIEMEHTAPHBIX AM3bIOHKIMK, BXoaaumx B CKHO® dynkmum
f(x,y,z)=(0101 1000).

IIpaBunbHBI OTBET: 5.
3ananue 35
Bxoaut mu B CKH® dynkmuu f(x,y,z)=(01010110) snemenTapHas 1u3bIOHKIUA X Vy V Z?

IIpaBUIBHBIN OTBET: BXOJUT.

3aganue 36



Bxoaut mu B CAH® ¢yukuuu {(x,y,z)=(11010100) snemeHTapHast KOHBIOHKLUS XyZ?
[IpaBuIbHBIN OTBET: HE BXOJIUT.

3amanue 37

Hoonpenenure ¢ynkuuo  f(x,y,z)=( -0-01---) Tak, yTOOBI OHa cTajJla MOHOTOHHOM
(3anuIMTe BCe HEIOCTAIOIINE 3HAYEHHS 110 OPSAAKY 0e3 3amsThIX U IPOOeoB).

ITpaBuibHbIif oTBeT: 00111.

3aganue 38

Hoonpenenure pynkuuio f(x,y,z)=(-1-0-1-0) Tak, 4ToObl OHa cTaja CaMOJIBOHCTBEHHOU
(3anuIMTE BCE HEAOCTAIOIIME 3HAYSHHS IO MOPSAAKY 0€3 3amaThIX U MPoOesIoB).

[IpaBuneHsIii otBet: 1010.

3amanue 39

Hoomnpenenure Gpynkuuio g(x,y,z)=(-10--0-0) tak, uToObI OHa cTana JWHEHHOH (3amuIIuTe
BCE€ HEJIOCTAIOIINE 3HAUYEHUS 0 OPSAIKY 03 3amsThIX U MPOOeIIoB).

ITpaBuibHsbIi oTBeT: 0111.

3ananue 40
3anuImnTe MaTPULy CMEXHOCTH H300paKEHHOTO Ha PUCYHKE rpada.
1 2
4 3

IIpaBUIIBHBIN OTBET:

OO O =
-0 O =
= -0 O
o O O O

3ananue 41

Kakx B rpade Ha3piBaeTCs MapiipyT, B KOTOPOM HaudajbHas W KOHEYHAs BEPIIUHBI
coBnagaror?

[IpaBuiIbHBIN OTBET: IUKINYECKUNA MAPIIPYT.

3amanue 42
Kak Ha3zpiBaeTcs UK, coaepxkaiiuii Bce pedpa rpada?
IIpaBHUIBHBIN OTBET: SMJIEPOB ITUKJI.

3amanue 43

Kak HaszpiBaeTcst rpad, KOTOpbIH MOXET OBITh H300pa)KeH Ha IUIOCKOCTU TaK, YTOOBI
00LIMMH TOUYKaMH ero pedep SBISUIUCH TOJBKO BEPIIUHBI?

[TpaBUIBHBIN OTBET: TIaHAPHBINA Tpad.

3aganue 44
Kax Ha3pIiBaeTcst CBI3HBIM HEOPHUEHTHPOBAHHBIN Tpad, HEe copepIKaITUil ITUKITIOB?

IIpaBUIIBHBIN OTBET: IEPEBO.

3aganue 45



Kak B rpade Ha3pIBaeTCs MapIpyT, B KOTOPOM HET MOBTOPSIONUXCs pedep?
[IpaBuiIbHBIN OTBET: LIETIh.

3amanue 46
Kak Ha3pIBaeTCsl HECBA3HBII HEOPUEHTUPOBAHHBIHN rpad, He cofepKaluil HIUKIOB?
IIpaBunbHBI OTBET: JIEC.

3amanue 47
Kak HazpiBaercs rpad, pedbpaM KOTOPOTO MOCTaBICHBI B COOTBETCTBHE YMCIIOBBIC 3HAUCHUS ?
[IpaBuUNBHBII OTBET: B3BEIICHHBIN Tpad.

3amanue 48
Kak Ha3piBaeTcs BepinHa rpada, He HHIMJICHTHAs HU OIHOMY pebpy?
IIpaBUIBHBIN OTBET: U30JIMPOBAHHAS BEPIINHA.

3amanue 49
3anumure KoJuuecTBO pedep noiHoro rpagda c 20 BepumHaMu.
IIpaBuneHsIil oTBET: 190.

3amanue 50

Kak Ha3bpIBaeTcsi HEOPUEHTHPOBAHHBIN Ipad Oe3 meTenb U KpaTHBIX pedep, B KOTOPOM Bce
BEPIIMHBI UIMEIOT OJIHY U TY XK€ CTEIIEHb?

[TpaBUIIBHBII OTBET: PETYISAPHBINA rpad.

3amanune 51

Ornpenenure 3Ha4Y€HWE UCTUHHOCTH BBICKA3bIBAHUS quax(x2+ px+q=0]/, eciiu U3BECTHO,
YTO BCE IMEPEMEHHbBIC TPUHUMAIOT 3HaueHusI B R. OTBeT 000CHYHTE.

[IpaBunbHBI OTBET: BbICKa3bIBaHUE SIBJISIETCA JIOKHBIM, TaK KakK CYIIECTBYIOT TaKHE
3HAQYEHUS P U (, MPU KOTOPBIX IMOJIYYAETCS ypaBHEHHE, HE HMMEIOIIEE JICHUCTBUTEIIbHBIX KOPHEH

(mampumep, p=q=1).

3amanue 52

Onpenenure, sABISETCS IU Mpeaukat P|x|=( creactBueM mpeamkata Q|(x|=(, a mpeamkar
Q|x| — cnepcreuem npexnkara P x|, eciu npemukars! 3axanst Ha MHOKecTBe R. OTBeT 0GOCHYIATE.

IIpaBuibHBI OTBeT: MHOKECTBO MCTHHHOCTH Tpeaukata P(x| mpencraBmser co6oid
unTepBan (-3;1). MHOXeCTBO MCTHHHOCTH mnpeamkata Q[x| mpemcraBiser co6oit myd (4;0).
[Tockonbky HHM OZHO M3 yKa3aHHBIX MHOXECTB HE€ SBJISIETCS YacTbhlO JPYroro, HU OJWH W3
npenukaroB P (x) uQ (:x) HE SBJISIETCS CJIEICTBUEM JIPYTOro0.

3amanue 53

Onpenenute, BhmonamMa mu  dopmymra Vxy[P(x,y| A Plx,x|| ma xaxom-HuGymn
MHOkecTBe. OTBET 000CHYMTE.

[IpaBunpHbil otBeT: [Ipeanmonokum, 4to 3amanHas (Gopmysia BBITOTHMMA HAa HEKOTOPOM
MHO)kecTBe M. Torga npu noACTaHOBKE B HEE HEKOTOPOTO MpEeaUKaTa P( X, y), 3aJaHHOTO Ha M,
dbopMmyra mpeBpalaeTcss B UCTUHHOE BBICKa3bIBaHWE. DTO O3HAYaeT, YTO MpH Jobbix a,b e M
P(:a,b)z 1, a P(:a,a]:0. Ho MBI MoOxem BbeIOpare a=b, Torma momay4ymm, dYTO Pla,al=1.
[TomydyeHHOE TPOTHBOpEYHE TOKA3bIBaeT, YTO Hamla ¢Gopmylia HE SBISETCS BBIMOJIHUMON HH Ha
KaKOM MHOKECTBE.

3amganue 54
Onpeienute, sABISETCA 1 o01e3HaunMoit Gopmyia 3x Q(x) — ¥ xQ (x). Oteer o6ocHyiire.




[TpaBuibHbI oTBeT: [Ipenmonoxxum, 4to 3amaHHas Gopmyiia He SIBISIETCS OOIE3HAYNMOMN.
DTO 03HAYaeT, YTO CYIIECTBYET TaKoil mpeaukaT Q(X), 3aJaHHBII HA HEKOTOPOM MHOXecTBe M,
YTO TMOJCTAaHOBKA €ro B (popmyiy oOpaiaer e€ B JIO)KHOE BbICKa3biBaHHE. OTCIO/Ia BBHITEKAET, YTO
3xQ(x)=1, a ¥ xQ(x)=0. Ho Torma 3x Qx| =0, a ¥ xQ(x|=1. IlepBoe 13 mony4eHHBIX PABEHCTB
03HA4aeT, 4To Q(a)=0 Uil Bcex ae M. 13 BTOpOro paBeHCTBA BBITEKAET, YTO Q(a)=1 JUIL BCEX

ae M. llonyuyeHHOe NPOTHBOpPEYME JOKA3bIBAET, YTO HAIlEe MPEANOJIOKEHHE OBLIO HEBEPHBIM.
Takum oOpa3om, 3aianHas popMyIia SBISETCS OOIIE3HAYUMOM.



7.3. OneHo4yHble CpeacTBAa VI MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHMA

AUCHUITIIMHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTecTalun

Cemectp 2
Ne i/ Bonpocel K 3a4ery

1 [Kakue onepanuu Hajg MHOKECTBAMU BaM M3BECTHBI?

2 |KaxoBbI CBOICTBa onepannii 00bEAMHEHUS U TIepeceUeHUs ?

3 |Kak popmymmpyrorcs npasuia ge Moprana?

4 [Yrto takoe cooTBercTBHE? Kakue BIABI COOTBETCTBUI BaM W3BECTHBI?

5 [Yro takoe orobpakenue? Kakue npumepbl 0ToOOpakeHHE BbI MOKETE TPUBECTH?

6 Kak onpenensiercss cCuéTHOE MHOkKeCTBO? Kakue npuMepbl CYETHBIX MHOKECTB Bam
M3BECTHBI?

7  |[KakoBbI CBOMCTBA CYETHBIX MHOKECTB?

3 Kax onpenensitorcs skBuBaneHTHbIE MHOKecTBa? Kak popmymupyetcs Teopema KanTopa-
bepuiTeitna? YTo Takoe MOITHOCTh MHOKECTBA?

9 Kak onpenenstorcs MHOXKECTBa MOIITHOCTH KOHTUHYyMa? Kakue npumepbl MHOXKECTB
MOIIIHOCTH KOHTUHYYMa BaM U3BECTHbBI?

10 |Kak cpaBHMBAIOTCS MOUTHOCTU MHOKECTB?
Uemy paBHA MOIIHOCTH 00BETMHEHNS KOHEUHBIX MHOXKECTB (TIpaBuiio cioxkenus)? Kak

11 [BeIUMCHSETCS MOIIHOCTD JE€KAPTOBA MPOU3BECHUS KOHEUHBIX MHOXKECTB (TIPABUIIO
Npou3BeieHus)?

12 Kak onpenensiroTcst OnHapHbie oTHOMIEHUs? Kakue mpuMepbl OWHAPHBIX OTHOIICHHA BaM
M3BECTHBI?

13 |KaxoBbI CBOWCTBA OMHAPHBIX OTHOIIECHHI?

14 [Kak ¢popmynupyeTcst npuHIMTI BKIIOYCHHUS U UCKITIOUCHHSI?

15 |Kak onpenesnsercs Yuciao NOAMHOKECTB KOHEYHOIO MHOXKECTBA?

16 Kak onpesensieTcs 9ucio MepecTaHOBOK 0€3 TTOBTOPEHUI YJIIEMEHTOB KOHEYHOTO
MHO>KeCTBa?

17 Kax ompesensieTcst 9uciio IePecTaHOBOK C MIOBTOPEHUSIMU JIEMEHTOB KOHEYHOTO
MHOKEeCTBa?

18 |Kak BBIYMCIISIETCS] YHCIIO pa3MeNIeHU 0€3 TOBTOPEHUA?

19 [Kak Bblumciisercs 4nciao pa3MenieHuii ¢ HOBTOPEHUSIMU?

20 |Kak BBIYUCIISETCS YMCIIO COUCTAHUN O€3 TOBTOPCHHMIA?

21 [Kak BeIUMCIIIETCS YUCIO COUYECTAHUIN C TOBTOPEHUSIMU?

22 [KakxoBa ¢popmysna Ounoma HproToHa?

23 [Kak 3anmceiBaeTcst mosmHOMHaIbHas hopmya?

24 |KakoBbl CBOMCTBA OWHOMHUAIBHBIX KOA(hDHITEHTOB?

25 Kak onpenensiercs Oynesa ¢pynkusa? Kakue smeMeHnTapHbie OyJieBbl (yHKITMH BaM
M3BECTHBI?

26 Kak onpenensitorcst opmyisl, noadopmynsl? Kakue hopMyibl Ha3pIBatOTCs
HKBUBAJICHTHHIMU?

27 |KakoBbl CBOMCTBA JIEMEHTAPHBIX OYJIEBbIX (PyHKIMI?

28 [|dto takoe nBoiicTBeHHas pyHKIWA? B 4€M CyTh NpuHIMIIA ABOWCTBEHHOCTH?

29 [Kak onpenensitorcss JIH® u KHD?

30 [Uro takoe CJIH® nu CKH®D?

31 [KakoB anroputm nepexoaa ot KH® k JIHD?

32 [KakoB anroputm nepexoga ot JIH® k KHD?




Ne i/

BOHPOCLI K 3a49€Ty

33 |KakoB anroputm nepexoaa ot JIH® k C/IHD?

34 |KakoB anroputm nepexoga ot KH® k CKHOD?

35 [Kak ocymiecTBisieTcs pa3iokeHne 0yneBbIX (YHKIMN O TEPEMEHHbBIM?

36 |Kak onpeaenstoTcsl TYNUKOBas, MUHUMaJbHas U cokpaiieHHas JIHD?

37 |Kak nmonydaercst cokpaménaas JH® n3z CJIHD?

38 |Kak nmonyuaercst MunumanbHas JIH® ¢ nomoiksio matpuiisl Kaitna?

39 |Kak nonyyaercs muaumaibHas JIH® ¢ nomomnisio kapT KapHo?

40 [Kak monyuaercs MmuanmanbHass KH® ¢ nomomisio kapt Kapuo?

41 [Yro Ttakoe nosHble cuctembl? Kakue nprMephl MOJIHBIX CUCTEM BaM U3BECTHbI?

42 Kak onpenensiroTcst 3aMKHYThIE Kiacchl OyneBbix QpyHkimii? Kak 060cHOBBIBaeTCS
BAMKHYTOCTb KJaccoB GpyHKImii, coxpanstonmx 0, u GyHKIHHA, coxpaHsromux 1?

43 Kak ornpenensercs kiacc caMo/iBOicTBeHHbIX (pyHKIMi? Kak qoKka3bIBaeTcs ero
3AMKHYTOCTB?

44  |[Kax ompenessercst K1IacC MOHOTOHHBIX pyHKInii? Kak 000CHOBBIBAETCS! €r0 3aMKHYTOCTbH?

45 Uto Takoe monuHoM JKerankuna? Kak popmynupyetcs TeopeMa o npeacTaBUMOCTH
OyneBoii hyHKIMK B BUAE noanHoma JKeraakuHa?

46 |[KaxoBbl ciocoObI momy4yeHwsl moarnHoma JKerajakuHa?

47 Uto Takoe rpad? Kak onpenenstorcs OpueHTUPOBAHHBIM U HEOPHUEHTUPOBAHHBIN Tpadb1?
Kak onpenenstorcs myabTurpad, nceaorpad, B3BemeHHbli rpad?

48 Kak onpenensitorcs NOHATUSA CMEKHOCTU U MHIMACHTHOCTU? Kak onpenensitoTcst cTeneHn
BepiuH rpada?

49 YT0 Takoe MapuIPyThl, LIETIH, IUKJIbI?

50 [Kak onpenensiercst uzomopdusm rpacdon?

51 |Kak onpenensroTcsi MaTpHIla CMEXHOCTH, MaTpUIla MHIIMJIEHTHOCTH, CIIUCOK CMEXHOCTHU?

52 [Hro Takoe nmomHbI# rpad?

53 [Uro Takoe nBymonbHBIN rpad?

54 |KakoBbI CBOWCTBA CTEIICHEH BepIinH rpada’?

55 [Kakue onepauuu HaJ rpadgaMu BaM U3BECTHBI?

56 [Kak ompenensitorcest cBsi3HBIC Tpadbl, CHIBLHO CBSI3HBIC Tpadb1?

57 [Urto Takoe 0THOCTOPOHHSIS CBSI3HOCTH U ci1abasi CBI3HOCTh?

58 |Kak ompenensoTcs [uaMeTp, paauyc u neHTp rpada?

59 [Kak onpenensitorest cBoboaHbIe nepeBbsa? Uto Takoe ec?

60 |Kakue ycioBHs HEOOXOAUMBI U IOCTATOYHBI JIJIsl TOTO, YTOOBI rpad SBISIICS epeBOM?

61 [Kak onpenensitoTcsi OpueHTUPOBaHHBIE epeBbs? KakoBbl nx cBolicTBa?

62 |Kak onpenensitorcs mianapHblie rpadbl? KakoBo HE00X01MMOE YCI0BHE TUIAHAPHOCTH ?

63 |Kakue cBOiicTBa INIaHAPHBIX rPad)OB BaM W3BECTHBI?

64 [Uto Takoe 3iinepoBsl rpadni?

65 |Kak onpenesnstoTcsl TaMHJIbTOHOBBI rpadbl?

66 [UTto Takoe Bricka3biBaHMe? Kakue onepanny Haj BbICKAa3bIBAHUSIMU BaM U3BECTHBI?

67 Kak onpenensercs popmyna anreOpbl Beicka3biBaHUNA? KakoBBI OCHOBHBIE
HKBHBAJICHTHOCTH aJreOphl BbickazbiBaHUM? Kak hopMmynupyercs 3aK0H JBOMCTBEHHOCTH?

68 [Kak onpenensiercs npenukar? Kakue npumepbl IpeaUKaTOB BaM U3BECTHBI?

69 |Kak onpenesnsitoTcs JIOTHYeCKUE M KBAHTOPHBIE ONepaluy HaJ NpeauKaTamu?

70 [Kak onpenensitoTcst popmyJibl Joruku npeaukatoB? Kakue Buabpl GopMyst BaM U3BECTHBI?

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH




dopma

NnpoBeIeHusl
Cemectp . KpuTtepun u HOpMBbI OlleHKH
NMPOMEKYTOUYHOM
arrecTaluuu
2 3auer (1o OreHKa «3a4TEeHO» CTaBUTCS MpU Habope
«3a4TECHO»
HaKOMUTEIbHOMY oT 55 no 100 UTOrOBBIX OAJLIOB.
pEUTHHTY) OlieHKa «HE 3a4TEHO» CTaBUTCS MIPU

«HE 3a4TCHO»

Habope MeHee 55 UTOTOBBIX OAJIIOB.




8. YueOHO-MeTOAMUYeCKOE M NH(POPMALMOHHOE 0O0ecleYeHHue TUCIUILINHBI

8.1. O6s13aTesbHAs IUTEPATYPa

Tun (yueOHUK, ydeOHOE

KoaudecTBO B

Ne nocodoue, yueoHO- Ton HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsnaBue (3aroJjioBoK)
n/n MeToauUYecKoe mocooue, H3TaAHUS oudamnoreke /
MPAKTHKYM, JIP.) HaumenoBanune IbC
1 O. M. [ertsapesa, JI.H. MaremMartuka B IpuMepax U 3ajadax Y4eOHoe mocodue 2019 OBC
Kyp6enko, I'.A. Hukonona “ZNANIUM.COM”
[u mp.]
2 | B.W. Uromwun Marematuueckas JIoruka YueOHOoe nmocobue 2022 9bC
“ZNANIUM.COM”
3 N.A. Manb1ies JIMckpeTHast MaTeMaThKa YueOHoe nmocodue 2021 ObC «Jlanb»
4 | C.B. Muxkonu JluckperHas MatemaTuka i OakajaBpa YuebHoe nmocobue 2021 OBbC «Jlanby
5 | KO.II. llleBenen JluckpeTHass MaTeMaTHKa YueOHoe nmocodue 2024 ObC «Jlaaby»
6 H.W. I'nauckuit JluckpeTHas MaTeMaTHUKa: MPUKIIaTHbIE YyebHOE mocodue 2022 9BC
METO/Ibl TEOPUU MHOXKECTB, TOJICUETa 1 “ZNANIUM.COM”
MpeICTaBICHUS HHPOPMAITHH K
MaTeMaTHYeCKON JIOTUKHU
7 IO.I1. IlleBenes, JI.A. COopHuK 3a/1a4 10 AUCKPETHOM YuyebHoe mmocodue 2022 ObC «JIaHbY
[Tucapenko, M.1O. MaTeMaTHKe: (JUIs IPaKT. 3aHATUHN B
IlleBeneB TpyIIax)
8.2. lonotHuTEIBLHAS JIUTEPATYPA
Tun (yueOHuK, yueOHOE KoanuectBo B
Ne nocodue, yue0HO- Ton HAY4HOI
ABTOpBI, COCTABUTEIHU 3arJyiaBue (3arojioBoK)
n/n METOANYECKOoe Mocoone, H31aHusA omnomoTeke /
NPaKTHKYM, Ap.) HaumenoBanue I6C
8 | B. ®. 3onoTyxuH [u ap.] JluckpeTHas MareMaTuka Y4eOHuK 2016 OBC “IPRbooks”
9 A. H. Cecexun DJIEMEHTHI TUCKPETHOM MaTEeMAaTHKH YyebHOEe 1mocodue 2015 9BC “IPRbooks”
10 | FO. II. IlleBenen [IpukiagHbie BOMPOCH! TUCKPETHOM Y4eOHoe mocodue 2018 OBC «Jlanb»

MAaTCMATUKH




Tun (yueOHuK, yueOHOE

KoJsmnuecTBO B

Ne nocooue, yueoOHo- T'on HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsnaBue (3aroJjioBoK)
n/n MeToauUYecKoe mocooue, H3TAHUS oudamnorekxe /
MPAKTHKYM, JIP.) HaumenoBanune IbC
11 | H. A. Cenosa JlMCcKpeTHas MaTeMaTHKa YuebHOe mocobue 2018 3BC “IPRbooks”
12 | P.II. Illenenesa [u ap.] Marematuka YyeOHoe mocobue 2018 3BC “IPRbooks”
13 | C. ®. Koxyxos, I1. 1. COopHuK 3a/1a4 10 IUCKPETHOM MaTeMaTHKe | YueOHoe mocodue 2018 OBC «Jlanb»

CoBepTKOB




8.3. Ilepeuens mpodeccmoHANBHBIX 0a3 JaHHBIX M MH(POPMAIMOHHBIX CIPABOYHBIX
cucreM

=

HaunmenoBaunue CchUika

==

Springer Nature (ITonnoTekcroBas | https://www.springernature.com/gp/products
KOJUICKIIUS XKYPHAJIOB)
2 | Springer eBooks (ITomrotekcroBast | https://link.springer.com/
KOJUICKIIMS SIEKTPOHHBIX KHUT U3/1aTEIbCTBA

Springer Nature)
3 | «Komekc» https://kodeks.ru/
4 | TexakcepT https://cntd.ru/

8.4. IlepeyeHb NpOrpaMMHOro odecre4eHust

Ne Haumenosanne IO PexBU3UTEI A0roBopa
n/n (mata, HOMep, CPOK e CTBUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JIEHCTBUSI - OECCPOYHO;

koHTpakT Ne 1653 ot 14.12.2018, cpox
JeicTBUSL — 6ECCPOUHO

2 | Office Standard: moroop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBHSI - OECCPOYHO)
AcademicEdition

8.5. Onncanne MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOUMOI JUISI OCYIIECTBJICHUSI
00pa30BaTeJILHOTO MPoLeCcca Mo THCIUTIIHHE

HanmMeHoBaHHe 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX U

Ne Jp. 00bEKTOB /1JIsl NPOBEIeHUs

N/ | NMPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMEIIeHHH JJISI CAMOCTOATEILHOMI

padoThl 00y4aomuxcst (HOMep ayJAUTOPUN)

Ilepeyenb 0CHOBHOTO 000PY10BAHMSA

1 YuebHas ayIuTOpUs 1J1s IPOBEICHUS Muxkpokommnbiotep  (Raspberri  Pi 3),
nabopaTOpHBIX padoT. kommyTarop (D-Link), cron yuennueckui,
VYuebHas ayIuTOpUs 1J1s IPOBEICHUS CTOJ KOMITBIOTEPHBI, napThl
3aHSATHH JEKIIMOHHOTO THIIA. YYEHUUYECKUE, CTYNbS, OCKA ayIUTOpHAs
YyeOHast ay TuTOpUS AJIsl IPOBEACHHUS (MenoBast)

3aHATUN CEMUHAPCKOIO THUIIA.

VY4ebHas ayIuTopus 1Jis KypCOBOTO
MIPOEKTUPOBAHHUSI (BBIIOIHEHHS KYPCOBBIX
pabor).

VYyeOHast ayIuTOpus AJ1sl IPOBEACHUS
IPYNIOBBIX U UHAUBUIYaJIBbHBIX
KOHCYJIbTALUH.

VYuebHas ayIuTOpUs 1J1s IPOBEICHUS
3aHATUHI TEKYIIEr0 KOHTPOJIS U




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00paTOPHUil, MACTEPCKUX U

Ne Ap. 00bEKTOB /1151 IPOBE/ICHUSs
N IlepeyeHb 0CHOBHOTO 000pPY/A0BaAHHUSA
n/n | NpakTU4ecKuX U Ja0OpaTOPHbIX 3aHATHH,
MOMeIeHUM JAJI51 CAMOCTOATEIbHOMI
padoThl 00yYaIuxcst (HoMep ayaAuTOPUH)
npomexxyrounoi arrecranuu (YJIK-305).
2 [Tomemienue At caMOCTOSITENTLHOM PabOTHI Croubl, CTyINbs, KOMIIBIOTEPHI
obyuatomuxcs (I'-401).
3 [Tomemienue st caMOCTOSITETLHOM PabOTHI Crounbl, CTyNbs, CTEIIaXH (B T.4.
obyuatomuxcs (YJIK-105) BBICTABOYHBIC) C KHUTAMHU, KOMITBIOTEPHI,
MOOUJIbHBIE paboune MecTa.
4 [Tomemienue 115 caMOCTOSITETLHONU PabOThI CToJibl KOMIIBIOTEPHBIE, CTYJIbA,
obyuatomuxcs (YJIK-406) MUKPOKOMITbIOTEPHI raspberry pi 32 bit
5 VYdeOHast ay TUTOpHS IJIs1 TIPOBEICHHSI CToJIBI YIYCHHUECKHE JBYXMECTHBIC

3aHATUN JEKIIHOHHOTO THUIA. Y4eOHas
ayIUTOPHS ISl IPOBEACHUS 3aHATHIA
CEMHHAPCKOTo THMa. Y4eOHas ay TMTOpuUs st
KYPCOBOTO MIPOSKTHUPOBAHUS (BBITTOJTHCHUS
KypCOBBIX paboT). YueOHast ay JUuTOpHs [
MIPOBEACHUS TPYTIOBBIX U MHIANBUY ATbHBIX
KOHCYJNbTAIMi. Y4ueOHas ayTuTopus AJist
MIPOBEACHUS 3aHATHI TEKYIIETO KOHTPOJISI U
npomexxyTounoi arrectauuu. (YJIK-413)

(MOHOOJIOK), CTOJ MPEMno/1aBaTeIbCKUH,
CTyJ1, IOCKa ayAuTOpHAas (MeJIoBas),
POCKTOP
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