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1. TACHOPT ®OHJA OIIEHOYHBIX CPEJCTB
10 TUCLUILINHE «/lUCKpEeTHAst MaTEMAaTHKa »

OueHouHbIE CpPEICTBAa COCTABIIIOTCS B COOTBETCTBUU C pabouei
IPOrpaMMON AUCHUIUIMHBI U MPEACTABISIIOT COOOW COBOKYIHOCTH KOHTPOJIBHO-
M3MEPUTEIBHBIX MaTEpHUaoB (TUIOBBIC 3a7a4uu (3aJlaHusi), KOHTPOJIbHbBIE PaOOTHI,
TECTbl W [Ip.), MNpPEIHA3HAUYECHHBIX JJII U3MEPEHUS YPOBHSA JIOCTHUKEHUS
OOYYarOIIMMUCS YCTAHOBIIEHHBIX PE3YIbTaTOB O0yUCHHUS.

OneHoYHbIE CPEJICTBA UCIIOB3YIOTCS MPU MPOBEICHUU TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTallUU.

Tabmuua 1 - Ilepeyenr kommeTeHIUH, (POPMUPYEMBIX B TIPOLIECCE OCBOCHUS
JUCHUTUTHBI

Kon
KoMIIeTe HaumeHoBaHue pe3yjibTaTa 00y4eHUs
HIIUH
Vi 1 Cnoco0eH oCyIIeCTBIATh MOUCK, KpUTUYECKU aHalIi3 U CHHTE3

I/IH(l)OpMa]_II/II/I, IIPUMCHATDH CUCTEMHBIN moaxon Ml pCluCHUA
IIOCTAaBJICHHBIX 3a1a4

VYK-1.1. 3HaeT: METOBI KPUTUUECKOTO aHAIN3a U OLICHKH
COBPEMEHHBIX HAyYHBIX JOCTHKEHHI1; OCHOBHBIE PUHLIUIIBI
KPUTHUYECKOTO aHAJIM3A.

VYK-1.2. YMeer: nosydyats HOBbIE 3HaHHSI HA OCHOBE aHAJIN3a,
CHUHTE3a U JPYTHX METOJI0B; COOMPATh JAHHBIE 110 CI0KHBIM
Hay4HbIM MTpoOJIEMaM, OTHOCALIUMCS K MPOPECCHOHATBHON
00J1aCTH; OCYUIECTBIATH NOUCK UH(OPMAIIMHU U pELICHUH Ha
OCHOBE DKCIIEPUMEHTAJIbHBIX JEHUCTBHM.

VYK-1.3. Bnageer: ucciienoBanueM mpooJiem
po(heCCUOHATIBHOM JeATEIbHOCTH ¢ IPUMEHEHNUEM aHaIn3a,
CUHTE3a U APYIMX METOJO0B UHTEIIEKTYAIIbHON JEATEIbHOCTH;
BBISIBJICHHEM Hay4YHBIX IPOOJIEM U HCIIO0Ib30BAaHUEM
aJIeKBATHBIX METOJIOB JJISl X PELIEHUs; IEMOHCTPUPOBAHUEM
OLICHOYHBIX CYXKJICHUW B pEUICHUU MPOOIEMHBIX
npodeccoHaIbHBIX CUTYaIUH.

Onk 8 Crioco0eH OCyHIECTBIISATh MEJarOrMYECKYI0 JeSITEIbHOCTh HA OCHOBE




CIICHUAJIBHBIX HAYYHBIX 3HAHUU

OIIK-8.1. 3HaeT: ucTopuio, TEOPUIO, 3aKOHOMEPHOCTH M IPUHLIUIIBI
MOCTPOCHUA U (PYHKIMOHUPOBAHUS 0Opa30BATENLHOTO MpoOIlecca,
poJib U MecTO 00pa3oBaHMsl B JKM3HM YeEJIOBEKa M OOLIECTBA B
o0nacTu I'YMaHHUTapHBIX 3HAHUI; UCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTH M NPUHLHUIIBI MOCTPOEHUS U (PYyHKIIMOHUPOBAHUS
00pa30BaTeNbHOrO MpoLecca, Poib U MECTO 00pa30BaHUS B KU3HU
YesloBeKa U 00IecTBa B O0JIACTU €CTECTBEHHO- HAYUYHBIX 3HAHUM;
UCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTU U MPHUHLMIIBI IOCTPOEHUS U
(YHKIIMOHUPOBAaHUSA O0pa30BaTENILHOTO IPOLECCa, POJIb U MECTO
oOpa3oBaHMsI B JKM3HM 4eJOBEKa M o0miecTBa B  00JacTU
HPAaBCTBEHHOI'O BOCIIMTAHUS.

OIIK-8.2. VYwmeer: HCHONB30BAaTh COBPEMEHHBIE, B TOM YHUCIIE
WHTEPAaKTUBHBIC, (POPMBI M METOABI BOCIUTATEIBHON pabOTHI B
YpPOUHOH H  BHEYPOYHOH  JIEATEIBHOCTH, JOMOJTHHUTEIHHOM
00pa30BaHUU JICTEH.

OIIK-8.3. Bnaneer: Merogamu, popMaMu U CpeCTBaMU OOYUEHHS, B
TOM YHUCJIE€ BBIXOAAIIMMHU 32 paMKH Yy4YeOHBIX 3aHATHHA, s
OCYIIECTBJICHUSI  TMPOEKTHOM  JEATEIbHOCTH  O0yYarommxcs,
OPOBEACHUS  JIaDOPATOPHBIX  HKCHEPUMEHTOB, 3KCKYpPCHOHHOM
paboThl, MOJICBOM NpPAaKTUKA W T.I.; JACUCTBUSIMHM OpTraHU3aLUU
pa3INYHBIX BHUJOB BHEYPOUHOH NEATEIBHOCTU: UIPOBOM, ydyeOHO-
UCCIIEZIOBATENIbCKOM, XYJ10°KECTBEHHO-TIPOTYKTUBHOM, KYJIBTYPHO-
JIOCYTOBOM C YU4ETOM BO3MOKHOCTEH o00pa3oBaTebHON
OpraHM3aliM, MecTa JKUTEIbCTBA U  HUCTOPUKO-KYJIBTYPHOIO
cBoeoOpa3us peruoHa.

KoneunbiMu pe3ynbpTaTraMyu OCBOCHHUS JUCIUILTUHBI SBIISIOTCS
c(hOpMHpPOBaHHBIE
KOTHUTHBHBIE IECKPUIITOPHI «3HATHY, KYMETHY, «BIAJIETh», paCIMCaHHBIC TIO
OTJEIBHBIM
KoMneTeHIHsIM. PopMUpPOBaHUE AECKPUIITOPOB MPOUCXOAUT B TEUEHUE BCETO

cemecTpa

IO 3TaraM B paMKaX KOHTaKTHOU pabOThI, BKIIOYAIOIIEH Pa3INYHbIC BUIBI

3aHIATUU U

CaMOCTOATENbHOM pabOThl, C MPUMEHEHHEM PA3IMUHBIX (DOPM U METOIOB

oOyJeHus.




Tabauna 2

2. IEPEYEHb OLIEHOYHbIX CPEJICTB'

Ne | HammeHnoBaHue
OIIEHOYHOTO
cpencTaa

XapakTepuCcTUKa OLIEHOYHOIO CPEJICTBA

[IpencraBienne oeHOUHOTO cpeactsa B POC

1 | YcrHebiit onpoc

CpencTBO KOHTPOJISL YCBOSHUS YUEeOHOTO MaTepuasa
TeMbl, pas3feia WIM pa3ieiioB  JUCIMILUIMHBI,
OpraHU30BaHHOE KaK Yy4yeOHOEe 3aHATHE B BHUJIC
cobeceoBaHUS MPETIOABATEIS C O0yJIArOITUMHUCS.

BOHpOCBI 10 TeMaM/paBI[eJIaM JUCITHUITIINHBI

2 | Tecr

CpenctBo, MO3BOJIAIONIEE OIEHUTh YPOBEHb 3HAHUN
oOyuyaromierocss MyTeM BbIOOpa UM OJHOTO U3
HECKOJIbKMX BapHAHTOB OTBETOB Ha ITOCTaBJICHHBIN
Bonpoc. BO3MOXHO WHCMONB30BaHHE TECTOBBIX
BOIIPOCOB, MIPeTyCMAaTPUBAFOIIIAX BBOJT
00y4aromuMcsi KOPOTKOTO M OJHO3HAUYHOTO OTBETA
Ha MOCTABJICHHBIN BOIIPOC.

TecToBbIC 3agaHng

3 | KouTponpHas
pabota

CpencrtBo MPOBEPKHU YMEHUHI MPUMEHSTH
MOJYyYEHHBIC  3HAHUS IS pelIeHus  3a7ad
ONPENEIICHHOTO TUIIA IO TEME WJIU Pa3lieiy

KoMImuiekT KOHTpOIBHBIX 3aJaHUI 110 BApUAHTAM

1 YKa3bIBatloTCA OLLEeHOYHbIe CpeaCcTBa, NpUMeHAeMble B X04e peannsaumm pa6oqel7| nporpammsbl ,Cl,aHHOﬁ AncumnnanHbl.




3a4CT

Borpocs! k 3auery




IIpuseoennuwiii nepeuensb OYEHOUHBIX cpedcma npu HeobxooumMocmu ModHcem ObIMb OONOJIHEH.



3. OIMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUA

OrneHnBaHUE PE3yJIbTATOB OOYYECHHS IO NUCIUIUIMHE JUCKPETHas MaTeMaTHKa OCYIIECTBIISIETCS B COOTBETCTBUU C
[TooxxeHneM 0 TEKyIleM KOHTPOJIC YCTICBAEMOCTH M IPOMEKYTOYHOM aTTECTAIIN 00YIAFOIITXCS.

[TpenycMOTpeHBI CICAYIOIIME BU/IbI KOHTPOJISA: TEKYIIUH KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUIOB ayIUTOPHOU U
BHEAYJIUTOPHON JEATEIHPHOCTH OOYYAIOIIETOCS C IICJBbI0 TMOJMYYEHUS MEPBUYHON WH(OpPMAIMKM O XOJ€ YCBOSHHUS OTIACITHHBIX
AIIEMEHTOB COJICpP)KaHWS AWCIUIUIMHBI) M TIPOMEKYTOYHAs aTTecTanys (OICHUBACTCS yYpOBEHb W KA4€CTBO IOJTOTOBKH TIO
TUCIUILIAHE B IISJIOM).

[ToxazaTenn W KpHUTEPUW OICHUBAHHUS KOMIICTCHIMH, (OPMHUPYEMBIX B TPOIECCE OCBOCHHWS JaHHOW JHCIMIUINHEI,
OIMCaHbI B Ta0I. 3.

Tabmauna 3.
Kon YpoBeHb OCBOECHUS NHpankatopsl Kpurepuu onieHrBaHus pe3ysbTaToB 00yUYeHUs
KOMIIETCHIIA | KOMIIETEHIIUU JIOCTUKEHUS
u KOMIIETEHIIUH
3Haer
VK-1 HenocraTounsiit VK-1.1. He 3naem 3nauumenvnoti uwacmu mamepuana Kypcd, He CHOCOOEH
ypoBeHb O1ieHKa CAMOCMOAMENbHO  BbLOENAIMb  2/IAGHbIE  NONONCEHUsI 6 U3VUEHHOM
«HE3AYTCHOY, mamepuaine OUCYUNIUHbL
«HEYJIOBJIETBOPUTEIIbH
0
»
ba3oBbIil ypOBEHD VK-1.1 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 0OHAKO

Ornenka, «3aUTCHO,
«YJOBJIETBOPUTEIHLHO

ucnovimosleaem 3ampy6HeHuﬂ 6 €20 NPUMEHEHUU




Cpennuii ypoBeHb

VK-1.1

3naem OCHOBHYIO Yacmb mamepuajia Kypcda, cnocoben npumeHunio

Omnenka «3a4TCHOY, U3YUEHHbIL Mamepual Ha Npakmuke, UCNbIMbleaem He3HAYUMelIbHble
«XOPOIIIOY 3ampyoHeHuUs 8 peuleHuU 3a0a4
Bricokuii ypoBEeHb VK-1.1 llokasvieaem enybokoe 3Hauue u NOHUMAHUE MAMEpPuald, CnocodeH
Onenka «3a4TECHO, NPUMEHUMb U3YYEHHbIU Mamepuail Ha NpaKkmuke
«OTJIUYHO
YMmeet
ba3oBbIi1 ypOBEHD VK-1.2 Ymeem eocnpouzsecmu ne menee 50 % ocnosnoco mamepuana Kypca,
O00HAKO UCNbIMblEAem 3ampyOHeHUs: Npu peueHuu NpaKmuyecKuXx|
3a0au
Cpennuii ypoBeHb VK-1.2 Ymeem pewamv cmanoapmuvie npogeccuonanrvuvle 3a0adu  C
npUMeHeHueM HNOAYYeHHbIX 3HAHUL, UCNbImbleaem He3HAYUmenbHble
3ampyoHeHus 8 peuleHuu 3a0ay
Bricokuii ypoBeHb VK-1.2 Ymeem pewamv cmanoapmusie npogheccuonanvHvle 3a0aqu
NpUMEeHeHUueM NOJYYeHHbIX 3HAHUL, NoKasvleaem 21y0OKoe 3HaHue u
HOHUMAHUe Mamepuana, cnocoben pewums 3a0ady npu uUsmMeHeHuu
dopmynuposxu
Bnaneer
ba3oBslil ypoBeHB VK-1.3 Bnaoeem Haswvikamu meopemuuecko20 U  IKCHEPUMEHMATLHO2O

uUcciedo8anusi 00beKkmos8 NpodecCuoOHaANbHOU OesiMeabHOCMU, YCEOUT
OCHOBHOE COOepiCcanue Mamepuala OUCYUNIUHbL, HO umeem npoobeivl
6 yceoeHuu mamepuana. Mmeem Hecucmemamu3upo8anHvle 3HAHUS
OCHOBHBIX PA30€7108 OUCYUNTUHDL.




Cpennuii ypoBEHb

VK-1.3

Braoeem nasvikamu
uccneoo8anus

meopemu4eckozo u
00vbeKmos

IKCNEPUMEHMATILHOZO
npogheccUOHANbHOU — OesimeslbHOCHU,
CNOCOOEH  CAMOCMOSIMENbHO — BbLOENAMb  21A6Hble  NONONCEHUS 8

U3y4eHHOM mamepuare. Hcnvimvieaem He3HauyumenbHble
3ampyoHenuUs 8 peuleHul 3a0at.
BrIcokuii ypOBEHb VK-1.3 Ce0600mH0 enadeem HABbIKAMU meopemuiecko2o u
9KCNEePUMEHMATbHO20 UCCIe008aHUsl, NoKa3vieaem 21yOoKoe 3HaHue u
NOHUMAHUE U3YUEHHO20 Mamepuala
3Haer
OIIK-8 HenocraTrounsiit OIlK-8.1 He 3naem 3nauumenvnoti uacmu mamepuana Kypca, He CHOCOOEH
ypoBeHb O1ieHKa CAMOCMOAMENLHO  BbLOENAIMb  2/IAGHbIE  NOAONCEHUs. 6 U3VUEHHOM
«HE3aYTCHO», mamepuane OUCYUNIUHbL
«HEYIOBJIETBOPUTEIbH
0
»
ba3oBbIi1 ypOBEHD OIlK-8.1 3naem ne menee 50 % ocnosnoco mamepuana Kypca, 0OHAKO
OneHka,  «3a4TEHOY, ucnvlmsigaem 3ampyoHeHUsl  e20 NPUMeHeHUU
«YIOBJIETBOPUTEIBHO
Cpennuii ypoBeHb OIlIK-8.1 3naem ocHosHyl0 uacmb mamepuana Kypcd, CnocodOeH HpUMeHUmb
Onenka «3a4TEHO, U3YUEHHDBIU Mamepual Ha Npakmuke, UCNbIMbleaem He3HAYUMENbHbIE
«XOPOUIO» 3ampyoHeHUs 8 peulenuu 3a0ay
Bricokuit ypoBeHb OIlIK-8.1 Iloka3vieaem 2nybokoe 3Hauue U NOHUMAHUE MAmMepuand, cnocodeH
Onenka «3a4TEHO, NPUMEHUMb U3YYEHHbIU MAMePUan Ha NPAKmuKe
«OTJIMYHO

YmMmeer




ba3oBblii ypOBEHB

OIIK-8.2

Ymeem socnpouzsecmu ne menee 50 % ocnosnoco mamepuana Kypca,
00HAKO UCNbIMbIEAECM 3aMPYOHeHUsT NPU peueHur NpaKmuyecKux|
3a0ay

Cpennuii ypoBeHb

OIIK-8.2

Ymeem pewamv cmanoapmuvie npogheccuonanvuvie 3a0auu
NpUMeHeHueM NOJYYEHHbIX 3HAHUL, UCNbIMbIeAen He3HAUUMEIbHble
3ampyoOHenus 8 peuleHuu 3a0ay

Bricokuii ypoBeHb

OIIK-8.2

Ymeem pewamsv cmanoapmuvle npogheccuonanvhvle 3a0auu  C
npuMeHeHueM NOJIYYEeHHbIX 3HAHULL, NOoKazvleaem 21y00Koe 3HAHue U
NOHUMAaHUe Mamepuand, cnocober pewums 3a0ayy npu UMeHeHuu

dopmynuposxu

Bnaneer

ba3oBbIi1 ypOBEHD

OIlIK-8.3

Braoeem Hasvikamu  meopemuueckoe0 U  IKCHEPUMEHMATLHO2O
ucciedo8anusi 00beKkmos8 NPopecCUOHANbHOU OesiIMeIbHOCMU, YCEOUT
OCHOBHOE COOepIIcaHUe Mamepuana OUCYUNIUNbL, HO umeem npoodevl
8 yceoenuu mamepuana. Mmeem uecucmemamusupo8aHuvie 3HAHUS
OCHOBHBIX pA30€106 OUCYUNTIUHDL.

CpenHunii ypOBEHb

OIIK-8.3

Bnaoeem Hasvikamu meopemuuecko20 U  IKCHEPUMEHMATLHOZO
ucciedo8anusi  00vbeKmos  NpopeccUoOHAlbHOU  OesmelbHOCU,
CHOCOOEH CcaMOCMOSIMENbHO — BblOENAMb  21A6Hble  NONONCEHUS 8
U3YYEeHHOM mamepuare. HUcnvimuvieaem He3HayumenbHvie
3ampyOHeHuUs 8 peuleHul 3a0ad.

BrIcOkuil ypoBeHb

OIIK-8.3

Cs0600H0 grnaoeem HaebiKamu meopemu4ecko2o u
IKCNEPUMEHMATILHO20 UCCIe008AHUS, NOKA3bleaem 21yO0Koe 3HaHue U
NOHUMAHUE U3YYEHHO20 MAMepuanld




4. MeTogu4eckne MaTepUaJibl, ONpeAe/siioIue nMpouexypsbl
OLICHNBAHMS Pe3yJIbTATOB 00y4eHHUs
Y CTHBIN OITpOC
Tect
KoHTtposbHas padorta

3a4€T

5. MarepuaJbl )i NPOBeJAeHUs TEKYIIero KOHTPOJISl U IPOMEKYTOYHOM
arrecTanum

3aganus B popMe YCTHOIO Onpoca
Pa3zoen 1. Ocnoswvt meopuu mrodsicecms.

1) YTo Ha3BIBAETCSI MHOXKECTBOM, JIEMEHTAMH MHOXKECTBA?



2) Kaxkue onepanny HaJy MHOKECTBaMH BBl 3HacTE?

3) YTo Takoe 1eKapTOBO MPOU3BEACHUE MHOKECTB?

4) CdopmynupyiiTe OCHOBHBIE CBOWCTBA AEKAapTOBA IPOU3BEICHUS IBYX
MHO>ECTB.

5) Yro Ha3bIBaeTCd OMHAPHBIM OTHOILIEHHEM Ha MHOXECTBE?

6) Omnepanuu Haj OMHAPHBIMYA OTHOLIEHUSIMU U UX CBOMCTBA.

7) Omnpenenute OyaeBy MaTpUIly OMHAPHOTO OTHOIICHUS Ha KOHCYHOM
MHO>KECTBE.

8) Kak onpenensiercst orodpakenue? Buabl oToOpaxeHUi U uxX
CBONCTBA.

9) JlaliTe moHATHE TPYIIIBI, KOJIbIA U TOJIA.

10)  Yrto Takoe NopsAI0OK U SKBUBAJIECHTHOCTh HA MHOXKECTBE?

Pazoen 2. Dnemenmuvr mamemamuyeckou 102UKU.

1) JlaiiTe onpeneneHye BbICKa3bIBaHMUS.

2) [lepeunciute OCHOBHBIE CUMBOJIBI alNreOphl BbICKa3bIBAHUM.

3) [lepeuncirure OCHOBHBIE (DYHKIIMH AJIr€OpBI JIOTHKU.

4) Urto siBIsIeTCSI OCHOBHOM 3a1aueii aareOphl JIOTHKH?

5) Yrto Takoe TabJIUIIbl UICTUHHOCTH JIOTHYECKUX (DYHKIUNA?

6) CocTtaBbTe TaOINIly HCTUHHOCTH (DYHKLINN AU3BIOHKLIUU U
KOHBIOHKIUY.

7) CocTaBbTe TaONHILy MCTUHHOCTH (PYHKUIMN UMIUTUKALIUH U
HKBUBAJIECHTHOCTH.

8) CocTaBbTe TaOIMIy HCTUHHOCTH (DYHKIMN OTPULIAHUS U CJIOKEHHUS 110

MoAayo 2. 9) CocraBbre TabnMIy ncTUHHOCTH GyHKUuA [Tprx
[eddepa u Ctpenka [Tupca.
1) ®opMyiibl anreopsl Joruku. [Ipuopurer 10ruyeckux onepanui.

Kakue oTHOLIEHUSI UMEIOT MECTO HA MHOXKECTBE JIOTHUYECKUX ONeparuii?
2) Yto Takoe cMHTaKcu4eckas CTpykTypa Gpopmysbi?

3) Ha kaxue knaccel genstes Gopmysibl anreOpbl JOTMKA?
4) JlaiiTe onpezenenne T0ruueckor (GyHKIIMH MHOTHX
EPEMEHHBIX.

5) Uro Takoe BekTOp 3HaueHui 0ysneBoil pynkuuu? [Ipusenure
pUMep NOCTPOEHUS TAOIUIBI UCTUHHOCTH JIOTUYECKON (PYHKIIMKU MHOTHX
EepPEMEHHBIX.

6) CkoJbKO cyniecTByeT OyJieBbIX GYHKIUNA OT N MEPEMEHHBIX ?

7) Uto Takoe JITH® u KHD?



8) KakoB anroputm nocrpoennst CJIH®? ITpueaure npumep

noctpoenust CJJTH®. 18) Kakos anroput™m nocrpoenus CKH®? [Ipusenure
npumep nocrpoenns CKHO.

1)
2)

CocraBpre CKH® u CIH® s pyHKIHN.
[TpuBenute npumep noctpoenuss CJHD.

Pazoen 2. Dnemenmor mamemamuyeckou 102UKU.

1)
2)
3)
4)

5)
6)
7)
8)
9)

JlaliTe ornpesiesieHUe MOJTHOM cUCTeMe OYJIEBBIX (DYHKITHUA.
IIepeuncnure knaccel [locra.

Haiite onpenenenue aporicTBeHHON PpyHkuuu. [IpuBenure npumepsl.
Jatite onpeeneHue caMoiBoMcTBeHHON (yHKIuu. [IpuBenure
MIPUMEDBI.

[TocTpoiiTe nommuom XKerankuna ais GyHKuuu «ctpeinka [Tupcay.
Chopmynupyiite Teopemy I[locra.

Yro takoe 6a3uc? [IpuBeaure nmpumMepsl 0a3MCOB.

[lepeunciure OCHOBHBIE METOABl MUHUMM3AIUU (HYHKIIHA.
Pacckaxute o metone ckieliku. 10) Pacckaxkurte o meTojie KapT
Kapno.

Pa3zoen 3. Ocnosvl meopuu epaghos.

1) Jaiite onpeaeneHue rpada.

2) Cdopmynupyiite ciocoOsl 3a1anus rpada.

3) Yro Takoe MapuIpyThl, LU, [IUKIIbI, CBI3HOCTH?

4) Kaxue onepauuu Han rpadamu Bbl 3HaeTe?

5) Uro Takoe Ditnepos rpad? Kpurepuii 3iiepoBocTy.

6) UYro Takoe octoBHOE AepeBo? ChopMyaupylTe alropuTm

KpaCKaJ'Ia AJIL ITIOCTPOCHUA OCTOBHOTO ICPpE€BAa MUMHUMAJIBHOTO BECA.

7) Yo takoe I'amuinbTOHOB Tpad?

8) ChopmynupyiiTe 10CTaTOUHbBIE YCIOBUS TaMUIBTOHOBOCTH.
9) JlaiiTe onpezenenue miaaHapHoro rpada.

10) Cdopmynupyiite KpuTepuil IaHapHOCTH Tpada.

Pazoen 4. Koneunvie agmomamei.

1)
2)
3)

1)

Uto Takoe JOTMYeCKUil KOHEUHbIA aBTOMAT?

IIpencraBbTe B BUAE PUCYHKA JJOTUYECKUN KOHEYHBIN aBTOMAT.
[lepeuncnure criocoObl 3aaHUsI KOHEYHOTO aBTOMATa. 4) Yro
TaKO€ TaKT KOHEYHOT'O JIOTHYECKOT0 aBTomMara?

[IpuBeauTe NpuMep KOHEYHOTO aBTOMarTa 0e3 MaMsITH.



C).

2) [IpuBeauTe NpuMep KOHEYHOTO aBTOMAaTa C MaMsIThIO.

3) [TpuBenuTe mpuMep KOHEYHOTO aBTOMaTa ¢ 0OpaTHOM CBA3BIO MO
BBIXOJTY.

4) [IpuBeauTe MpUMep KOHEYHOTO aBTOMATa M0 CXEMe CPAaBHEHMsSI Ha
PaBEHCTBO.

5) JlaiiTe onpejeneHrie KAHOHMYECKUX YpaBHEHUH aBTOMATA.

6) OnummuTe alIropuT™M MOJIYYCHHS] KAHOHUYECKUX YpaBHEHUN aBTOMATA.

KoMmIuieKT KOHTPOJIbHBIX 3a1aHUM

Tema 1. OCHOBBI
TEOPUU MHOXECTB.

Bapuanr 1.

1. JlaTh onpezenenye onepanuu nepeceyeHuss MHOKECTB.

2. JlaTb onpenieneHre onepanuy Npou3BeACHUs IByX OMHApHBIX
OTHOULICHUM.

3. 3aKOH TUCTPUOYTUBHOCTH MEPECECUEHUSI OTHOCUTEIBHO
00BEIMHEHNSI MHOKECTB.

4. Hatb onpenenenne QyHKIUH.

5. JlaTh noHsiTHE pa30UEeHNs MHOYXKECTBA.

6. JlokazaTh paBeHCTBO MHOXeCTB 1o onpeneicHuio: A \ (BUC)
=(A\B)NA\

7. Onpenenuth CBOMCTBA OMHAPHOTO OTHOILIECHHUS P

(pediekcuBHOCTH, UPPEDIECKCUBHOCTD, CHMMETPUYHOCTb,

AHTUCHMMETPUYHOCTD, TPAH3UTHUBHOCTD). ByJIET JTn p OTHOIICHHEM
2_ .2

skBHBaJIeHTHOCTH Wun topsiaka?p = {(x, y)|x, y € R, x" = y°}.

8. SIBmsiercst i QyHKIES f(X)=X’ HHBEKTHBHO?
Bapuanr 2.

1. JlaTh onpeienieHre onepaniui 00beTUHEHIS] MHOKECTB.

2. JlaTth onpenenenre pedaekCUBHOTO OMHAPHOTO OTHOIICHUSI.

3. 3aKOH AUCTPUOYTUBHOCTH OOBEIMHEHHSI OTHOCUTEIHHO
TIepeCceYCHHs] MHOXKECTB.

4. [TonsiTne GMHApHOU anredpandecKoi oneparuu U Tpy ee
CBONCTBA.

5. CBONCTBO OJMHOKECTBA CUETHOI'O MHOYKECTBA.



6. Jloka3zaTh paBeHCTBO MHOXeCTB 110 onpeneicHuio: A \ (A \ B)
=ANB

7. Onpenenuth CBONCTBAa OMHAPHOTO OTHOIICHUS P
(petbnexcuBHOCTD, UPPEHICKCUBHOCTD, CHMMETPUYHOCTD,
aHTHUCUMMETPUYHOCTb, TPAH3UTHUBHOCTH). ByJeT mu p oTHOIIEHHEM
sKkBHBaJleHTHOCTH Wi topsaka?p = {(x, y)|x, y € N, x neaurcs na y}.

8. SBnsieTcs MM CIEAYIONINE OTHOIICHHS (PYHKIUSIMH:

{(12:;23):;32%  {12;(@3); 23} {(x x-2x-3)|x € RY?

Bapuanr 3.

JlaTh onpe/ieicHre orepaIuy pa3HOCTH MHOXKECTB.
Hatb onpenenenne uppedIeKCUBHOTO OMHAPHOTO OTHOIICHUS.
3aKOH KOMMYTAaTHBHOCTH ITEPECCUCHUS MHOKECTB.
JlaThb ompejeneHue KoJIblia.
OCHOBHBIC OITepaIuy HaJ MHOYKECTBAMH.
: JlokazaTh paBeHCTBO MHOXeCTB 110 onpeneniennio: A \ (B \ C)
=(A \ B)UANC)

7. OnpenenuTh CBOMCTBa OMHAPHOTO OTHOIIICHUS P
(pedrekcUBHOCTD, HPPEHIACKCUBHOCTD, CHMMETPUYHOCTb,

© gk wn ke

AaHTHUCHMMETPUYIHOCTD, TPAH3UTHUBHOCTH). ByJIeT Tu p OTHOIICHHEM
SKBHBaJICHTHOCTH Wun tiopsnka? p = {(x, y)|x, y € N, x — y nenurcs Ha 2}.

8. SIBIIsieTCS 1M OTOOPaXKEHIE CIOPBEKTHBHBIM f:x—x%, X={X | -
3<x<5Y, Y={x | 0<x<25}?

Bapuanr 4.

1. JlaTh onpezenenye onepanyu J0MOJIHEHHS 10 MHOKECTBA.

2. JlaTh onpenenenrie CHMMETPUYHOTO OMHAPHOTO OTHOLIEHHUS.

3. 3aKOH KOMMYTAaTHBHOCTH 0ObETUHEHHS] MHOXKECTB.

4, JlaTh noHsiTHEe OyJIeBOM MAaTPULIbl JAHHOTO OMHAPHOTO
OTHOLLIEHUS.

5. Mo1HOCTh 00bEIMHEHHSI KOHEYHOT'O WJIM CYETHOIO YHCIia
CUETHBIX MHOKECTB.

6. JlokazaTh paBEHCTBO MHOXKECTB I10 OIIPENEIECHUIO:
(ANB)U(CND) = (AUC)N(BUC)N(AUD)N(BUD).

7. Onpenenuth CBOMCTBA OMHAPHOTO OTHOILIECHHUS P

(pediekcuBHOCTH, HPPEDICKCUBHOCTD, CHMMETPUYIHOCTb,
aHTHUCHMMETPUYHOCTD, TPAH3UTHUBHOCTE). ByJIeT Tn p oTHOIICHHEM
sKBHBaJIeHTHOCTH Wik tiopsaaka? p = {(x, y)|x, y € Z, (x — y) — uetHoe}.



8. SIBnsieTcs 11 0TOOpaKeHUE CIOPBHEKTUBHBIM, T11e X —
MHOECTBO KPYI'OB, Y — MHOKECTBO IOJIOKUTEIbHBIX AEHCTBUTENBHBIX
YHCell, KAKJIOMY KPYTy COIOCTABIISIETCS €0 TUIONIa1b?

Bapuanr 5.

1. JlaTh onpejenenye onepanuu 1eKapToBOro MPOU3BEACHUS
MHO>KECTB.

2. JlaTh onpenenenre aHTHCUMMETPUYHOTO OMHAPHOTO
OTHOLLIEHUS.

3 3aKOH acCOLMATUBHOCTHU MEPECCUCHHS] MHOKECTB.

4. JlaTh noHsaTHe 00JaCTH 3HAYEHU OMHAPHOTO OTHOIICHUSI.

5 JlaTh omnpejeneHre CHMMETPUYHOTO 3JieMeHTa. Ero cBoicTBO.

6. Jloka3zaTh paBEeHCTBO MHOXeECTB 1o onpeaeiacauto: (A \ B)NC =
(ANC) \ B.

7. OnpenenuTth CBOMCTBa OMHAPHOTO OTHOIIECHHUS P

(pediekcuBHOCTB, HPPEDIEKCUBHOCTD, CHMMETPUYHOCTb,
aHTHUCHUMMETPUYHOCTD, TPAH3UTHUBHOCTH). ByJeT nmu p oTHOIIEHHEM
sKBUBaJIeHTHOCTH WK mopsiaka? p = {(x, y)|x, yEN,x—y=2}.

8. Asnsercs nu otHomenue {(1,a); (1,b); (2,a)}, onpenenenHoe Ha
JIEKapTOBOM Npou3BeneHnn MHOXkeCcTB A={1,2} u B={a,b}, yHkumei?

Bapuanr 8.
1. JlaTh onpezenenye onepanuu nepeceyeHus IByxX OMHapHbIX
OTHOULICHHM.
JlaTh onpeenieHue UHBEKTUBHOTO OTOOPaKEHUSI.
JlaTh ompeenieHue MHOXKECTBA MOIIIHOCTA KOHTUHYYM.
CBoiicTBa MPOU3BENCHUI IBYX OTOOpaKEHUH.
JlaTh onpeneneHue Tpynisbl.

o v A wN

JlokazaTh paBEeHCTBO MHOYKECTB TI0 ONIPEIETICHHUIO:
(AﬂB)U(AﬂE (AUB)N(AUB).

7. OnpenenuTh CBONCTBA OMHAPHOTO OTHOIIICHHUS P
(pediekcuBHOCTH, HPPEDIECKCUBHOCTDh, CHMMETPUYHOCTb,
AHTUCHMMETPUYHOCTD, TPAH3UTHUBHOCTH). ByJIET 1 p OTHOIICHHEM
sKBHBaJIeHTHOCTH Win tiopsaka? p = {(x, y)|x, y € Z, (x — y) — HedeTHOE}.

Bapuanr 9.
1. Jlatb onpenenieHre onepanuu JONOIHEHHs 10 OMHAPHOTO
OTHOLIEHUS.
2. Jlatb onpenienenrne CIOPbEKTUBHOTO OTOOPaKEHUSI.



3. JlaTh onpejeneHrie OTHOIIECHUS SKBUBAJIEHTHOCTH.

4. 3aKOH UJIEMIIOTEHTHOCTH MEPECEUECHUSI.

5. JlaTh omnpezenenue mnois.

6. Jloka3zaTh paBeHCTBO MHOXeCTB 110 onpeneiacHnio:BU(A \ B) =
AUB

7. OnpenenuTs CBOMCTBA OMHAPHOTO OTHOIICHUS P

(pediekcuBHOCTD, HPPEBICKCUBHOCTD, CHMMETPUIHOCTb,
AHTHCUMMETPHYHOCTh, TPAH3UTUBHOCTB). ByeT 1 p OTHOIIIEHHEM
SKBHBaJIeHTHOCTH win ropsinka? p = {(x, y)|x, y €N, x¥*=y }.

Bapuanrt 10.

1. JlaTb onpeaenenre onepan pa3HoCTH JBYX OMHAPHBIX
OTHOUICHU.

2. Jlatb onpenenenre OUEKTUBHOTO OTOOPaKEHUSI.

3. JlaTb onpeienieHe OTHOIICHUS MTOPSAIKA.

4. CBsI3b OTHOIICHUS YKBUBAJICHTHOCTH HA MHOKECTBE C
pa30MeHreM MHOKECTBA.

5. JlaTb onpenenenrne MOHOUAA.

6. Jloka3aTh paBeHCTBO MHOXKECTB 110 orpeneieHunio: A \ B =4\
(ANB).

7. Onpenenuts cBOMCTBAa OMHAPHOI'O OTHOIICHUS P

(pedekCUBHOCTD, UPPEPICKCUBHOCTH, CHMMETPUYHOCTD,
AHTHCUMMETPHUYHOCTh, TPAH3UTUBHOCTB). By/IeT i1 p OTHOIIIEHHEM
sKBUBajJeHTHOCTH WK opsaka? p = {(x, y)|x,y € R, x + y <0}.

Bapuant 11.

1 JlaTh onpeaenenrie MOUTHOCTHOIO MHOXECTBA.

2. 3aKOH UAEMIIOTEHTHOCTH O0bEINHEHUSI.

3 JlaTh onpeneseHne MoxyrpyIsbl.

4. CBs13b OyJ1eBOM MaTpUIBl O0BETUMHEHNS] OMHAPHBIX OTHOIICHUH
¢ OyJIeBBIMU MaTPUIIAMH 3TUX OTHOIICHUH.

5. MoutHoCTh 00beTMHEHUSI KOHEUHOTO (CUETHOTO,
KOHTHUHYaJIbHOT0) YMCJIa MHOXECTB MOIIIHOCTU KOHTUHYYM.

6. Jlokaszath paBeHCTBO MHOXeCTB 10 onpeaeicauto: AN(B \ C) =
(ANB)\ C

7. Onpenenuts cBOMCTBA OMHAPHOTO OTHOIICHHUS P

(pednexkcuBHOCTD, UPPEhIECKCUBHOCTD, CHMMETPUYHOCTD,



AHTUCHMMETPUYHOCTD, TPAH3UTHUBHOCTE). ByJIeT Tn p OTHOIICHHEM
sKBHBaleHTHOCTH win ropsiaka? p = {(x, y)|x, y € R, 2x > 'y}.

Tema 2. DnemenTbl MaTemaTuueckoil joruku. Cosepiiennasie JJTHO u KHO.
Anre6pa JKerankuHa.

Bapuant Ne 1.
1. JloxazaTh paBHOCUILHOCTH (hOPMYIT

oAOOBOCOOOOOAOCOOOBOCOO.
2. [Ipusectu:
a) k IH® u KHO,

0) k CIH® u CKH®

OooAOCODOO0OBOCOOOOAOBOOCOOO.
Onpenenuts OyneT 1 3Ta QYHKIMSI MOHOTOHHOMN, CAMOBONCTBEHHOM 1
COCTaBHUTH JJi He€ moanHoM JKerajakuHa.

4. MOXHO 71 U3 YKa3aHHBIX (DYHKITUN IMOJTYyYUTh BCe OYyJIeBBI (PYHKIIUH C
IIOMOIIIBIO OTE€pPAIUU CYTIEPIO3ULUN?
fix, X2) O x1 O X
fo(Xq, X2) O %, O X,
fa(x1, X2) O1

Bapuant Ne 2.
1. Jloka3aTh paBHOCWJIBHOCTh (hOpMYJI

OAO0AOCOOOBOCOOOOODAOBOODALOCOO.
2. ITpusecTu:

a) k JTH® u KH®,

6) k CJIH® u CKH®
00ADOBOCOOOOA~CODO.

3. Jana gy (popuyny IOAOCOO OBOADD.

1. JTana dysxmas (popuyna) 1 HA0o0aos00o0A~OsocOO0.



Onpenenuts, OyaeT yim 3Ta GyHKIUSI MOHOTOHHON, CAMOIBOUCTBEHHOU U

COCTaBUTDH IJId Heé nmojimHoM JKerankuHa.

4. MO>XHO JT1 U3 YKa3aHHBIX (PYHKIMI MOJYy4YUTh Bce OyJIeBbl (PYHKIINH C
MTOMOIIBIO OTEPalUU CYNEPIIO3UIUN?

fi(X, X2) O x. 0 X,

fo(x1) O %

Bapuant Ne 3.
1. JlokazaTh paBHOCHIIBHOCTH (POpMYIT
obAOBOOOBOCOOOCOAOOOOOAOBOOOBOCOOOCOALO.
2. [Ipusectu:
a) kK IH® u KHO,

0) k CIH® u CKHO®

O0AOOBOCOOOOOAOCOOOAOBOOM.
3. Hana pyuknus (popmyna) OOOA~BOOOAOBOOOOCOAOD.

Onpenenutk, OyneT a1 3Ta QyHKIUI MOHOTOHHOM, CaMOABONCTBEHHOM U

COCTaBUTH U1 He€ noimHoM JKerajakuHa.

4. MO>KHO 11 U3 YKa3aHHBIX (QYHKIIUN OJIYYUTh BCE OYIICBBI
(GYHKIIMU C TOMOIIBIO ONEpaIliU CYTIEPIIO3UITIHN?

fl(Xl, X2) O X1 O Xo

fo(x1) O %

Bapuant Ne 4.
1. loka3aTh paBHOCHJIBHOCTH (hOPMYJT
OA~OB~COOOO0A~BO~CO.

1. ITpuBectu:
a) k IH® u KHO,
0) xk CIH® u CKH®

DOODOAOBOODAOOBOOCOOCK.
2. Jlana dynxmus (popmyna) OOOAOBOOAOOOAOOBOCOOO.



1 He€ rmoanHoM JKerajikuHa.

orepalyy Cynepro3uIuu?

fi(Xy, X2) O x. O X,
fo(x1) O %

Bapuant Ne S.
1. Jloka3aTh paBHOCHJIBHOCTb (POpPMYI

goBOCcOOO0OAOBOOOAOCOOOOODAOBOOAO.
2. [Ipusectu:
a) k IH® u KHO,

0) k CIH® u CKHO®

DO0ADBOOOCOAOODOBOCOL.

3. Jlama dymxuns (gopuyna) JOAOOB~COOOOBOOAOCOOMO.
Onpenenuts, OyneT a1 3Ta GYHKIMSI MOHOTOHHOM, CAMOIBOMCTBEHHOM
U COCTaBUTH JJI HEE MOJMHOM JKerankuHa.

4. MO>KHO 11 U3 YKa3aHHBIX QYHKIIUN MOJIYYUTh BCE OYJICBBI
(GYHKIIMU C TOMOIIBIO ONEpalliU CYNEPIIO3UITUN?

fi(X, X2) O x. 0 X,

fa(xq, X2) O1

Bapuanrt Ne 6.
1. Jloka3aTh paBHOCHJIBHOCTH (POpPMYIT

O0AOBOOOBOCO~ OAOCOOO OOAO OBOAOOOCH.
2. [IpuBectu:
a) k IH® u KHO,

0) k CIH® u CKHO®

oooAOCOO0O0BOCOOOOADOBOO.

3. Jlana bymaus (popuyra) HJAOOB~COOOOBOOA~COONO.
Onpenenuts, OyneT a1 3Ta QYHKIMS MOHOTOHHOM, CAMOIBOMCTBEHHOM
U COCTaBUTH I HeE MoJIMHOM JKerajakuHa.



4. MOHO JI1 U3 YKa3aHHBIX (YHKIUN TOJIYYUTh BCE OYJICBBI
(GYHKIHH ¢ TOMOIIBIO onepaiuu cynepro3utiun? fi(Xy, Xo) O X O X, (X1,
Xz) O X1~ X,

fl(Xl, X2) oo

Bapuant Ne 7.
1. loka3aTh paBHOCHUJIBHOCTH (POPMYIT

obAOOBOCOOOOOAOBOOCOOOOOAODAOBOOOCA.
2. IIpuBectu:

a) k JTH® u KH®,
6) k CJIH® u CKHD

O00A~BOOOB~COOOOADOCOO.
Onpenenuts, OyneT a1 3Ta GYHKIMSI MOHOTOHHOM, CAMOIBOMCTBEHHOM
Y COCTaBHTH JJIA HEE€ MOJMHOM JKeranKkuHa.

4 . MOXHO 71 U3 YKa3aHHBIX QYHKIUN MOIYYUTh BCE OYyJIEBbI (PYHKIUU C
IIOMOILBIO OIIEpalyy CYTIEPIIO3UIINN?

fl(Xl, X2) O X1 O Xo

f2(X11 X2) EI 0

Bapuant Ne 8.
1. Jlokazath paBHOCUIIBHOCTH (POPMYII

OoO0dAOBOOCOOOAOOBOCOOOOOOAOOAOBOOOCA.
2. [IpuBecTu:
a) k IH® u KHO,

0) k CIH® u CKHO®

doooAOBOOOBOCOOOOOAOBOOOCOBOOO.

3. Jlama by (bopvyma) JOOA~BOOOB~COOOOAOCOMO.
Onpenenuts, OyneT a1 3Ta QYHKIMSI MOHOTOHHOM, CAMOIBOMCTBEHHOM
U COCTaBUTH I HeE MoJIMHOM JKerajakuHa.

1. Jlana dymims (gopmysna) 1 0ADBO~ OsocO0o0aocO0.



4. Mo>xHO 1T 13 YKa3aHHBIX (QYHKIIHH MTOJYyIUTh BCE OYIIeBBI
(GYHKIIUY ¢ TTIOMOIIBIO OTIEpAIuy CYTEePIIO3UITAN?

f1(X1, X2) O X1 O Xo
fa(X1, X2) O X1 O X,

(x4, Xp) O1

Bapuant Ne 9.

1. loxazaTh paBHOCUIBHOCTh (hOPMYIT
oAOOBOCOOOOOAOBOOOAOCOO,.
2. [Ipusectu:

a) k IH® u KHO,
0) k CIH® u CKH®

O000AOBOOOAODCOOO OOADADOOBOCOOND.

3. Jtama dymxuns (popvyna) HOOAOOBOCOOOOBOAOOOBO.
Onpenenuts, OyneT a1 3Ta GYHKIMSI MOHOTOHHOM, CAMOJIBOMCTBEHHOM
U COCTaBUTH JJI HEE MOJMHOM JKerankuHa.

4. MO>XHO JI1 U3 YKa3aHHBIX (PYHKIMI MOMYy4UTh Bce OyJIeBbl (PYHKIINH C
MIOMOILBIO ONEPALUU CYTIEPIO3ULINU ]
fl(Xl, X2) O x, 0
Xz fa(X1, X2) O Xy

0O X, fa(x1) O %

Bapuant Ne 10.
1. lokazaTh paBHOCUILHOCTH (hOPMYIT

oAOOBOCOOOOOAOCOOOBOCOO.
2. [IpuBectu:

a) k IH® u KHO,

0) xk CIH® u CKH®
ooAdOOBOCOOOOOAOBOOCOO.

1. Jlana dymcms (popmya) L 1ADBODOA0OsocOO.



g He€ rmoaanHoM JKerajikuHa.

omnepaluy Cynepro3uiun?
f1(X1, X2) O X1 ~ X2
fa(Xq, X2) O %, 0 %,

fi(x1, X,) 00

Bapuant Ne 11.
1. Jlokazatbh paBHOCUJIBHOCTH POPMYII

dOBOCOOOOAOBOOOAOCOOOOOOAOBOOAD.
2. [Ipusectu:
a) k IH® u KHO,

6) k CJIH® u CKHD

OO00AOBOOOCOADDOOBOCOD.

3. Tana pymauns (opmyna) JDJAOBOOOOAOCO~OBOCOOMO.
Onpenenuts, OyAeT au 31a GyHKIUS MOHOTOHHOM, CaMOJIBOMCTBEHHON
U COCTaBUTH /T He€ nmosmHoM JKerankuHa.

4. MO>KHO 11 U3 YKa3aHHBIX QYHKIIUN OJIYYUTh BCE OYIICBBI
(GYHKIIMU C TOMOIIBIO ONEpaIlliu CYTEePIIO3UITUHN?

fl(Xl, X2) O X1 O Xo
fz(Xl, X2) O X1 O Xo

Bapuant Ne 12.
1. Jlokazath paBHOCUIBHOCTH (POPMYII

doAOO0BOCOOOOOAOBOOCOOOOOAOOAOBOOOCH.
2. [IpuBecTu:
a) k IH® u KHOD,

6) k CJIH® u CKH®

oAOOOBOCOOODAOBOOO.

1. Jlana dynims (bopmyna) 1 HAaD000aAns00o0a~OsocO00.



3. Jama dymxuns (bopvynay JOOAOBOOOBOCOO~ OAOCODO.
Onpenenuth, OyaeT i 5Ta GYHKIHS MOHOTOHHOM, CAMOIBOMCTBEHHOM
Y COCTaBHTH JJIA HEE€ MOJMHOM JKeranKkuHa.

4. Mo>kHO 1T U3 YKa3aHHBIX (QYHKIIHH MTOJYIUTh BCE OYIICBBI
(GYHKIIUY ¢ TTOMOIIBIO OTIEPAITUH CYTIEPIIO3UITAN?

f1(X1, X2) O X1 O Xo
f2(X1, X2) O X1~ Xo

fg(Xl, XZ) oo

Bapuant Ne
13. 1. JIoka3aTh paBHOCHIBHOCTH (hOPMYJT

dAOOBOCOOOOOADCOOOBOCOO,.
2. Ilpusectu:

a) k IH® u KHO,
6) xk CAIH® u CKH®

ooAOCOO0O0BOCOOOOAOBOOCOOO.
Onpenenuts OyneT v 3Ta QYHKIMSI MOHOTOHHOM, CAMOIBOMCTBEHHOM
U COCTaBUTH JJi HEE€ MoJIMHOM JKerajikuHa.

4. MOXHO 11 U3 yKa3aHHBIX (DYHKIMI MOTYYUTh BCe OyJIeBbl (DYHKLIHUH C
MIOMOILBIO OIlEpalUy CYTIEPIIO3ULINNA?

fi(x1, X2) O %1 O X,

fo(X1, X2) O %1 O X

f3(X1, X2) 01

Bapuant Ne 14.
1. lokazaTh paBHOCUIBHOCTb (hOPMYIT
OAOOAOCOOOBOCOOOOODAOBOODALOCOO.
2. [IpuBectu:

a) k JIH® n KH®,

6) k CJIH® 1 CKH®
O0ADOBOCOOOOA~COO.



3. Jlana pymams (bopwyna) JOAOCODO OBOADOM.
Onpenenuth, OyaeT i 5Ta GYHKIHS MOHOTOHHOM, CAMOJBOMCTBEHHOM
W COCTAaBUTH JJIs He€ MoIMHOM JKerankuHa.

4. MO>XHO JI1 U3 YKa3aHHBIX (PYHKIMI MOTYyYUTh Bce OyJIeBbl (PYHKIIMH C
MOMOIIBIO OTEpaIy CYNepno3uiuu?

f1(X1, X2) O X1 O Xo
fa(x1) O %

Bapuant Ne 15.

1. Jlokazath paBHOCUIBHOCTH (POPMYII
obAOBOOOBOCOOOCOAOOOOOAOBOOOBOCOOOCOALO.
2. [IpuBecTu:

a) x JJH® u KHO,

0) k CIH® u CKHO®

O0AOOBOCOOOOOAOCOOOAOBOOM.
3. Hana pyuknus (popmyna) OOOA~BOOOAOBOOOOCOADOD.
Omnpenenuts, OyneT a1 3Ta GyHKIMSI MOHOTOHHOM, CaMOBOMCTBEHHOM
U COCTaBUTH JJI HEE MOJMHOM JKerankuHa.

4, MO>KHO 1 M3 YKa3aHHBIX (QYHKIIAN TOJIYIHTh BCE OYIICBBI
(GYHKIIMHU C TTIOMOIIBIO ONepaIliy CYIEePIIO3UITUHN ?

fl(Xl, X2) O X1 O Xo
fz(Xl) O X1

Bapuant Ne
16. 1. JIoka3aTh paBHOCHJIBHOCTH (hOPMYJT

OA~OB~COOOOO0A~BO~CO.

1. IIpusectu:
a) k IH® u KHO,
0) k CIH® u CKHO®

_DDI:I_DEIADBI]EIADEIBEIEICDEICD.
2. lana dynkuus (popmyna) OOOAOBOOAOOCAOOBOCOOO.
11 He€ rmoaanHoM JKerajkuHa.



onepaluu Cynepno3ulinm?

f1i(Xe, X2) O x. O %,
f2(X1) O X1

Bapuant Ne 17.
1. Jlokazatbh paBHOCUJIBHOCTH POPMYII

dOoBOCOOOO0AOBOOOAOCOOOOOOAOBOOAD.
2. [IpuBecTu:
a) k IH® u KHO,

0) xk CAIH® u CKH®

OO00AOBOOOCOAOOOOBOCOD.

3. Jlana pymauns (hopuyna) HJAOOB~COOOOBOOAOCOON.
Onpenenuts, OyAeT au 31a GyHKIUS MOHOTOHHOM, CaMOJIBOMCTBEHHON
U COCTaBUTH JJis He€ mosmHoM JKerankuHa.

4. MO>KHO 11 U3 YKa3aHHBIX (YHKIUN MOJIYYUTh BCE OYJIEBBI
(YHKIIMM ¢ TOMOUIBIO OTIEpaIK CYHEePIIO3ULIUU?

fl(Xl, X2) O X1 O Xo

fz(Xl, X2) 01

Bapuant Ne 18.
1. Jlokazath paBHOCUIBHOCTH (POPMYII

O00AOBOOOBOCO~ OAOCOOO OOAO OBOAOOOCO.
2. [IpuBecTu:

a) k JTH® u KH®,
6) k CJIH® u CKH®

doooAOCOO0O0BOCOOOOAOBON.

3. Jlana bymaus (popuyra) HJAOOB~COOOOBOOA~COONO.
Onpenenuth, OyaeT i 5Ta GYHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHOM
Y COCTABUTH JJIsl HEE NMOJMHOM JKeraakuHa.

4. MosxHO 11 U3 yKa3aHHBIX (YHKIIMH [TOIy4YUTh BCE OYIEeBBI
(GYHKIIHUU ¢ TOMOIIIBIO onepariiu cyrnepro3uituu? fi(Xq, Xp) O Xg O X, f(Xy,
X2) O X1~ Xo



fl(Xl, X2) 0o

Bapuant Ne 19.
1. loka3aTh paBHOCUJIBHOCTH (POPMYIT

obAOdOBOCOOOOODAOBOOCOOOOOAODAOBOOOCA.
2. IIpuBectu:

a) k IH® u KHOD,

6) k CIH® u CKH®

O00A~BOOOB~COOODAOCOO.

1. Jlana dymims (gopmysna) 1 0ADBO~ OsocO0o0aocO0.



1 He€ rmoanHoM JKerajikuHa.

4 . Mo>XHO 71 U3 YKa3aHHBIX (PYHKIIHH MMOIyIUTh BCe OyIeBbl (DYHKIIUU C
MIOMOIIIBIO OTIEPALIUU CYNEPIIOZUIIIN?

f1(X1, X2) O X1 O Xo

f2(X1, X2) oo

Bapuant Ne 20.
1. Jlokazath paBHOCUJIBHOCTH POPMYII
- OOOdAOBOOCOOOAOOBOCOOOOOOAOOAOBOOOCA,.

2. [IpuBecTu:
a) k IH® u KHO,

6) k CJIH® u CKHD

oooAOBOOOBOCOOOOOAOBOOOCOBOOO.

3. Jlana bymaus (popuyna) 1 DOA~BOOOB~COOOOAOCODO.
Onpenenuts, OyAeT au 31a GyHKIUS MOHOTOHHOM, CaMOJIBOMCTBEHHON
Y COCTaBUTH JJis He€ mosmHOM JKerankuHa.

4, MO>KHO 1 M3 YKa3aHHBIX QYHKITAN TTOJIYIHTh BCE OYIICBBI
(GYHKIIUU C TTIOMOIIBIO ONepaIliy CYIIePIIO3UITUHN ?

fi(X1, X2) O X1 O %o
fz(Xl, X2) O X1 O Xo

fl(Xl, X2) 01

Bapuant Ne
21. 1. Jloka3aTb paBHOCUJIBHOCTH (POPMYII

gAOOBOCOOOOODAOBOOOACOCON.

1. [Ipusectu:
a) kK JIH® u KHOD,

6) k CJIH® u CKH®

1. Jlana dymcms (popmya) L 1ADBODOA0OsocOO.



O000AOBOOOAOCOOO OOADADOOBOCOOND.

2. Tana bysaums (popuyna) 1 DOAOOBOCOOOOBOAOOOBO.
Onpenenuth, OyaeT i 3Ta GYHKIHS MOHOTOHHOM, CAMOIBOMCTBEHHOM
¥ COCTAaBUTH JJIs He€ MOIMHOM JKerankuHa.

3. Mo>kHO 1T M3 YKa3aHHBIX (QYHKIIHH MTOJIYIUTh BCE OYIICBBI
(GYHKIIUY ¢ TTOMOIIBIO OTIEPAITuy CYTIEPIIO3UITAN?

f1(X1, X2) O X1 O
Xo fz(Xl, X2) O X1

O Xo f3(X1) O X1

Bapuant Ne 22.
1. loxazaTh paBHOCUILHOCTh (hOPMYIT

AOOBOCOOOOOAOCOOOBOCOO.
2. [IpuBectu:

a) k IH® u KHO,

6) xk CIH® u CKH®
ooAdOOBOCOOOOOAOBOOCOO.

g He€ monmHoM JKeraakuHa.

onepaluu Cynepno3ulnm?
fi(xe, X2) O X1 ~ X,
fa(x1, X2) O x O X,

f3(X1, X2) oo

Bapuant Ne 23.
1. Jlokazath paBHOCUIBHOCTH (POPMYII

dOBOCOOOOAOBOOOAOCOOOOODAOBOOAO.
2. [IpuBectu:
a) k IH® u KHO,

6) kK CTH® u CKH®
000AOBOOOCOADNOOBOCOD.



3. Jlama dymuns (bopyna) JOAOBOOOOAOCO~OBOCOOMO.
Onpenenuth, OyaeT i 5Ta GYHKIHS MOHOTOHHOM, CAMOIBOMCTBEHHOM
Y COCTaBHTH JJI HEE MoauHOM JKerankuHa.

4. Mo>kHO 1T U3 YKa3aHHBIX (QYHKIIHH MTOJYIUTh BCE OYIICBBI
(GYHKIIUY ¢ TTOMOIIBIO OTIEPAITUH CYTIEPIIO3UITAN?

fi(Xy, X2) O x. O X,

f2(X1, X2) O X1 O Xo

Bapuant Ne 24.
1. Jlokazath paBHOCUJIBHOCTH (POPMYII
OdbAOdOBOCOOOOOAOBOOCOOOOOAOOAOBOOOCA.
2. [Ipusectu:
a) k IH® u KHO,
6) xk CIH® u CKH®
oAdOOOBOCOOOAOBOOO.

3. Jama dysxuns (bopvyna) JOOAOBOOOBOCOO~ OAOCODO.
Onpenenuts, OyneT a1 3Ta GYHKIMSI MOHOTOHHOM, CAMOIBOMCTBEHHOM
U COCTaBUTH JJI HEE MOJMHOM JKerankuHa.

4. MO>KHO 11 U3 YKa3aHHBIX (QYHKIIUN TOJIYYUTH BCE OYIICBBI
(GYHKIIMU C TOMOIIBIO ONEepalliu CYTEePIIO3UITHN?

fl(Xl, X2) O X1 O

X2 fa(X1, X2) O %y

~ Xz fa(x1, X2) O

0

Kontpompyemsie komnerennuu: OIK-1, OITK-6.

Oyenka KomnemeHyull 0Cyuwjecmeisiemcs 8 coomgeemcmauu ¢ maoauyeu 4.

Tema 1. DneMeHTBI MaTeMaTUYECKOW JTOTUKU. [omHOTAa cCCTEMBI
OyneBbIX PpyHKIMI. MuHMMU3aLus OyIeBbIX QYHKIUM.

Bapuant Ne 1.



1. Tloxkasatk, uro cucreMa X = {f}, rae f(x,y,z) OyneBa pyHKIIHSA
(1,0,1,0,0,0,1,0), pynkuonansHo nosHa o TeopeMe [locra. B ciryuae
(GYHKIIMOHATLHON TIOTHOTHI £ = {f } IOMY4YUTh OTPHUIIAHUE, KOHCTAHTHI 0 1 1,
KOHBIOHKIIMIO U JIU3BIOHKIIHIO C TIOMOIIBIO Cyneprno3uiiuu GyHkimu f.

2. s 6ynesoit pynkmmn f(X,y,z,t)=(1,0,1,1,1,0,1,0,1,1,1,0,0,0,1,1)

MOJIYYUTh:
a) CoxkpalieHnyo 1.H.(p. MEeTOJ0M CKJIEHKH, BCE TYIUKOBBIC .H.¢. U
BCE

MUHUMAJIbHBIE 1.H.(.;

b) Bce munumanbhbie 1.H.¢. ¢ momoibio kapT Kapho.

Bapuant Ne 2.

1. Tlokasats, uro cuctema X = {f }, rae f(X,y,z) OyneBa dhyHKIHS
(1,1,0,0,0,1,0,0), pynkmonansHo mosHa o TeopeMe [locra. B ciryuae
(YHKIIMOHATLHON TIOHOTHI £ = {f } IOJMY4YUTh OTPHUIIAaHUE, KOHCTAHTHI 0 1 1,
KOHBIOHKIIHIO U TU3BIOHKIIHIO C IOMOIIBIO CYTIePIO3UIiu GyHKIuH f.

2. Jlna 6ynesoit pyuxunu f(x,y,z,t)=(1,1,1,0,1,0,1,1,0,0,1,1,1,0,0,0)

MOJTYYHUTh:
a) CoxkpalieHHyo 1.H.(p. MeTOJ0M CKJIEHKH, BCE TYIUKOBBIC .H.¢. U
BCE

MHUHHUMAaJIbHbIE 1.H.(}.;

b) Bce muHumanbHbie 1.H.(Q. ¢ momoibio kapT KapHo.

Bapuant Ne 3.

1. Tlokasatp, uro cuctema X = {f }, rae f(X,y,z) OyneBa dpyHKIHsI
(1,0,0,1,0,0,1,0), pynkmonansHo moHa o TeopeMe [locra. B ciryuae
(YHKIIMOHATLHON TIOJTHOTHI £ = {f } IOJYy4YUTh OTPHUIIAHUE, KOHCTAHTHI 0 1 1,
KOHBIOHKIIHIO U TU3BIOHKIIHIO C MIOMOIIBIO CYTIePIo3uIu GyHKIuH f.

2. nsa 6ynesoit pyuxumn f(x,y,z,t)=(1,1,0,0,1,1,1,0,0,1,1,1,1,0,0,1)

TIOJTYYHTh:
a) CoxkparieHHyo 1.H.(). MEeTOZ0M CKJIEHKH, BCE TYITUKOBBIC .H.¢. U
BCE

MUHHUMAaJbHbIE 1.H.(}.;

b) Bce munumanbhbie 1.H.Q. ¢ momoibio kapT Kapho.



Bapuant Ne 4.

1. Iloxkasatk, uro cucreMa X = {f}, rae f(x,y,z) OyneBa hyHKIHs
(1,0,0,1,0,1,0,0), dbyakuuonansHO moiHa mo Teopeme [locta. B cimydae
(GYHKIIHOHAIBLHOMN MOJHOTH X = {f} MONy4uTh OTpUIlaHue, KoHCTaHThI 0 1 1,
KOHBIOHKIIMIO U JU3BIOHKIIHNIO C TIOMOIIBIO Cynepno3uiiuu GyHkiwu f.

2. s 6ynesoit pynkmmn f(X,y,z,t)=(0,1,1,0,1,1,0,1,1,0,0,1,0,1,1,1)

MOJTYYHUTh:
a) CoxkpalieHHyo 1.H.(p. MEeTOJ0M CKIIEHKH, BCE TYIUKOBBIC J.H.Q.
U BCE

MUHUMAJIbHBIE T.H.(.;

b) Bce Munumanbhbie 1.H.¢. ¢ momolisio kapT Kapo.
Koutponupyemsie kommnerennuu: OIIK-1, OIIK-6.
Oyenka KoMnemeHyutl 0Cywecmaisaemcs 8 COomeemcmeuu ¢ madauyeu 4.

Tema 2. OcHoBBI TeOpuH rpados.

Bapuanr 1.



Vi 3 V2

5 4 i
8V3 \;

5

Ve 3 V7

JI71st 1TaHHOTO B3BELIEHHOT0 rpad)a HalTu:

1) MaTpHIly CMEKHOCTU U MaTPUILYy UHIIUJEHTHOCTH;
2) OCTOBHOE JIEPEBO MUHUMAJILHOTO Beca; 3) (PyHIaMEHTaJIbHYI0 CUCTEMY IIMKJIOB;
1) ¢yHAaMEHTaIbHYIO CUCTEMY Pa3pe30B;
2) MakCcMMalbHOE YJaJCHHE JIJIsl KaKI0M BepInHbl, paauyc rpada r(G), nuametp rpada d(G), ueHTpsl U
JuaMeTpalibHbIE TIETH.

Bapuanr 2.
Vi V2
V6 V3
V5 V4
J{nst qaHHOTO B3BEIICHHOTO Tpada HANTH:
1) MaTpuIly CMEKHOCTU U MaTPUILy UHIIUAECHTHOCTH;

2) OCTOBHOE JIEPEBO MUHUMAJILHOTO BECa, €CJIA BEC KaXK0ro pedpa 3a1an (opMyJioi



u(Vi, Vi) = min (i, j);

3) (yHIaMEHTaJIbHYIO CUCTEMY LIUKJIOB;

4) byHIaMEHTaIbHYIO CUCTEMY Pa3pe30B;

5) MaKCHMaJbHOE yJajieHHe sl KaKI0M BepIInHbI, paauyc rpada r(G), nuametp rpada d(G), HeHTpsI 1
JMaMeTpalbHbIE IIETIH.

Bapuanr 3.
V1
V5
V23
V6 V7 V8

JI71st nTaHHOTO B3BELIEHHOTO rpad)a HalTu:

1) MaTpHUIly CMEKHOCTU U MaTpPUIly HHLIUJEHTHOCTH;

2) OCTOBHOE JIEPEBO MUHUMAJILHOTO BECa, €CIIM BEC KaXA0ro pedpa 3anan popmyioi
:U(Vlv V]) = mln( lv])’

3) (byHIaMEHTaJIbHYIO CUCTEMY LIUKJIOB;

4) (byHIaMEHTaIbHYIO CUCTEMY Pa3pEe30B;

5) MaKCUMaJIbHOE yAaJIEHUE JUIsl KaXA0M BepIuHbl, paauyc rpada r(G), nuamerp rpada d(G), ueHTpsl u
JaMeTpaJIbHbIE LEH.

Bapuanr 4.



V1

V2 \ V6

val va] Vs
V7 V8

JIns qaHHOTO B3BEIICHHOTO Tpada HANTH:

1) MAaTpPUIy CMEKHOCTH U MaTPHUILy UHIIUACHTHOCTH;

2) OCTOBHOE JIEPEBO MUHUMAJILHOTO BECa, €CIIU BeC Kaxa0ro pedpa 3aaan ¢hopmyion
u(Vi, Vi) =i+,

3) byHIaMEHTAIBHYIO CUCTEMY IIUKJIOB,;

4) byHIaMEHTAIBHYIO CHCTEMY Pa3pe30B;

5) MaKCUMaJIbHOE yAAJIEHUE JUIsl KaXA0M BepIInHbl, paauyc rpada r(QG), nuamerp rpada d(G), ueHTpsl u
JTMaMeTpalibHbIE LEMH.

Bapuamnr S.

V1 V2 V3

va V5 V6

JI71st fTaHHOTO B3BELIEHHOTO rpad)a HaWTH:



1) MATPUILy CMEKHOCTH U MaTPUILy UHIIUAECHTHOCTH;

2) OCTOBHOE JICPEBO MUHUMAIILHOTO BECa, €CIIM BeC KaKI0ro pedpa 3aaan Gpopmyroin
uVi, Vi) =i+ j;
3) byHIaMEHTAIBHYIO CUCTEMY ITUKJIOB,
4) byHIaMEHTaIbHYIO CUCTEMY Pa3pe30B;
5) MaKCUMaJIbHOE yAaJIeHUE JUTsl KaXkI0M BepIuHbl, paauyc rpada r(G), nuamerp rpada d(G), ueHTpsl 1

AUAMCTPaJIbHBIC ICIIN.

Bapuasnr 6.
Vi V2
V7
V6
V5 LE V3
V4
JI1st nTaHHOTO B3BELIEHHOTO rpad)a HalTu:
1) MaTpUIy CMEKHOCTH U MaTPUIly HHUIUIECHTHOCTH;
2) OCTOBHOE JIEPEBO MUHUMAJILHOTO BECa, €CJIM BEC KaXxaA0ro pedpa 3anan popmynoit
u(Vi, V;) = min (i, j);
3) (byHIaAMEHTAIbHYIO CUCTEMY LIUKIIOB;

4) (byHIaMEHTaJIbHYIO CUCTEMY Pa3pe30B;



5) MaKCHUMaJbHOE yJajieHHe Uil KaKI0M BepIIMHbI, paaunyc rpada r(QG), nuametp rpada d(G), ueHTpsl u
JaMeTpalIbHbIE LEMH.
Kontpomupyemsie komnereniuu: OIIK-1, OIIK-6.

Oyenka KomMnemeHyull OCywecmaisencs 8 COOomeemcmasuu ¢ maoauyet 4.

TecTOBBIC 3a1aHUSA

Bapuanr 1.
1. Mano ynuBepcaiprHoe MHOkecTBO U={1,2,3,4,5,6,7} 1 B HEM IOJAMHO>KECTBA

A={x| x <5}, B={2,4,5,6}, C={1,3,5,6}.
Haiitu AOB (Vka3ars npaBuiibHbIC BapuaHThl 0TBEeTOB). a. {1,2,2,3,4,4,5,6}
a. {1,2,3,4,5,6}

b. {X| x<7,x0U}

c. {1,3}
d. {3,4,25,1,6}

2. lano ynuBepcanbHoe MHOKecTBO U={1,2,3,4,5,6,7} 1 B HEM MOJMHOXKECTBA

A={x| x < 5}, B={2,4,5,6}, C={1,3,5,6}.

Haiitu nexaproBo (mpsimoe) pousBenenue DOC , rne DOAOB (Yka3zaTs npaBuiibHbIC BAPUAHTHI OTBETOB).



{1,3,5,6}

{(1.1), 3.1), (1.3), (3.3), (1.5), (3,5), (1.6). (3,6)}
{(1.1), (1,3), (3.3). (1.5), (3,5), (1.6). (3.6)}

1(1.3), (1.5), 3,5), (1,6), (3.6)}

{(3.3), (1.5), (3,5), (1,6), (3.6). (1.1), (3,1), (1.3)}
{1,1,3,3,5,6}

~® o0 o

3. ChopaBeiuB 1 JUCTPUOYTUBHBIN 3aKOH?

AOBC O(AOB)(AOC)
a. na
b. HeT

1. CxobKUMH CIOCOOAMH MOXKHO BBIOpATh 3 pa3iuyHbIX KapaHaalia 13
MMEIOLIUXCS 5 KapaHaiel pa3Hbix 1BeToB? (BBeCcTH OTBET B BUJIE YKCIIA)

2. I'pad G 3aman cnemyronieit MaTpuiieil CMEXHOCTH:

0010001010
0101010000
0010100100
000101001"°
0010101010
0100010100,001001010



0100110100
Hatitu nuametp d(G) rpada.

3. BriOepure ycinoBusi, KakI0€ U3 KOTOPBIX SIBJISAETCS HEOOXOIUMBIM JIJIsl TOTO, YTOOBI CBSI3HBIN rpad ¢ N
BEpIIMHAMU ObUT IJIaHAPHBIM ( M — YKciio pedep):

a. mO3n06

b. mO3n06

c. M=8 nmpun==6
d m<19 npu n=38
e. mO3n

7. SIBnsieTcst MM MJIaHAPHBIM CIICAYIOMIH rpad:

a. na
b. HET

1. CxonbKO TpaHel y miIockoro rpada:



2. Jns pynkuum f, 3amanroit Bekropom 00001110, onpenenutsp, sIBISETCS JIX OHA!

a. JIMHENHOU

b. MOHOTOHHOM

C. CaMOJIBONCTBEHHON

d. dbyHkuen u3 kiacca Ty
e. dbyHkuen u3 knacca Ty

10. IMonua nu cuctema Gpyukuuid {f, g, h} (mpuHaexkHocTh GyHKIMH Kiaccam Tg,T1,L,M,S oToOpaskeHa B TabuIie).

DVHKIITIT T, T L M S
f - - + + .
g - + + + .
h £ + - + F
a aa
b. HET
Bapuanr 2.

1. Mano ynuBepcaiprHoe MHOXkecTBO U={1,2,3,4,5,6,7} u B HEM NTOJAMHO>KECTBA



A={x| x < 4}, B={2,4,5,7}, C={1,2,5,6}.

Hatitu COA (Yka3ath npaBUIbHBIEC BAPHAHTHI OTBETOB).

. {1,1,2,2,3,5,6}
. {1,2,3,5,6}

. {X| x<T7}

. {3,2,6,1,5}

. {1,2}

®© O O T

2. Jlano yauBepcanpHoe MHOXkecTBO U={1,2,3,4,5,6,7} 1 B HEM MOAMHOKECTBA

A={x| x < 4}, B={2,4,5,7}, C={1,2,5,6}.

Hatitu nexaproBo (mpsimoe) pousBenenne DOA, rne DOCOB (Yka3aTh mpaBuiIbHBIC BAPUAHTHI OTBETOB).

{1,2,3,6}

{(1,1), (6,1). (1,2), (6,2), (1.3), (6,3)}
{(1.1), (1.6), (1,2), (2.6), (1.3), (3.6)}
{1}

{(1.1), (1.2), (1.3), (6,1), (6,2), (6.3)}
{(6.3), (1.1), (1.3). (6,1), (6,2), (1.2)}

- ® 00 T

3. CropaBemuB 1 JUCTPUOYTHBHBIN 3aKOH?

AD(BOC)O(AOB)O(ALC)
a. Ja



b. HeT

1. CKOJBKUMH CIIOCOOAMU MOYKHO Pa3eIUTh 5 pa3IudYHbIX KapaHaalme Mexay IByMsl IIKOJIbHUKAMHU TaK, YTOOBI Y
KaXI0TO OB XOTs OBl 01MH KapaHjam? (BBect OTBET B BUIE YKCIIA)

2. I'pad G 3aman cieayrorieit MaTpuilei CMEXXHOCTH:
0011000000
1011001 0"
17101000 0"

g oo d
01101000

t00010110g
O0O00010110
0010011010

000 0001 109
Haiitu pamuyc r(G) rpada.

6. BreiGepuTte ycinoBus, Kaxa0€ U3 KOTOPBIX SBISETCS JOCTATOYHBIM JIJIs1 TOTO, YTOOKI rpad ¢ N BepiMHaMU ObLI
IIaHapHbIM (M — gucio pedep):

a. mO3n0O6
b. rpad He comepxut noarpada, romeomopdHoro rpady Ksz, u moarpada,

romeomopdnoro rpady Ks

c. Mm=n-1,urpad cBi3HbII



d. rtpad He comepxkuT noarpada, nsomopduoro rpady Kss
e. mM=5mopun=7

7. SIBnsieTcs MM IIaHAPHBIM CIIEAYIOMIHM rpad:

a. na
b. HET

1. CxoibKoO rpaHel y MmiIockoro rpada:

2. Jlnsa pynkuum f, 3amannoit Bekropom 00001100, onpenenutsk, sIBISETCS JIX OHA!

a. JIMHEHMHOU

b. MOHOTOHHOM

C. CaMOJIBOMCTBEHHOM

d. dbyHkimMeln u3 kiacca Tg



e. byHKIIMEH 13 Ki1acca Ty

10. [Tonna nu cucrema ¢pyukuuii {F, G, H} (mpunaanexuocts ¢yHkiuii kmaccam To,T1,L,M,S oTo6paxkena B Tabmnuiie).

OYHKIIII T : T1 L M S
F - + - - .
G s + + + &
H - - - - +
a na
b. HET
Bapuanrt 3.

1. Jlano yauBepcainbHoe MHOkecTBO U={1,2.3,4,5.6,7} u B Hem nmoamuoxectBa A={X| X > 4}, B={3,5,7}, C={1,2,4,6}.
Haiitn COB (Yka3aTh npaBuiIbHBIE BAPHAHTHI OTBETOB). a. U

a. {3,57}

b. O

c. {3,5,7,1,2,4,6}

d. {1,2,3,45,6,7}

2. Jlano yauBepcanbHoe MHOKecTBO U={1,2.3,4,5,6,7} u B Hem moamHoxkecTBa A={X| X > 4}, B={3,5,7}, C={1,2,4,6}.

Haiitu nexaproBo (mpsimoe) nipousBenenue BOD, rne DOCOA (Yka3ath nmpaBuiIbHBIC BAPUAHTHI OTBETOB).

BapuanTtsl 0TBETOB:



{1,2,3,4,5,7}
{(3.1).(5.1),(7.1).(3,2).(5.2).,(7,2).(3,4),(5.4).(7.4)}
U-{4}
1(1,3),(2,3),(3:4),(1,5).(2,5).(4,5).(1,7).(2,7),(4.7)}
{(3.1).3.2),(3.4).(5.1).(5.2),(5,:4).(7.1).(7.2),(7.4)}
O

-~ ® 0 0 T W

3. ChopaBemiuB 1 JUCTPUOYTUBHBIN 3aKOH?

AOBOC O(AOB)O(AOC)
a. 1a
b. HeT

1. CKOJIbKUMH CTIOCO0aMU MOKHO pa3/ieNuTh § MIaXMaTUCTOB Ha JIBe KOMaH/ bl Mo 4 yenoBeka? (BBectu OTBET B BUJIE
YyHrclia)

2. I'pad G 3aman cnenyromieit MaTpHUIIEH CMEKHOCTH:
0011000 0o00
“,011001 0"
1101000 0°
0 0
g0 110100 0Og
g0 0010110g
0000010110



0010011010

0000001 109
Hatitu nuametp d(G) rpada.

6. BriGepuTte ycinoBus, Kaxa0€ U3 KOTOPBIX SBISETCS JOCTATOYHBIM JIJIs1 TOTO, YTOOKI Tpad) ¢ N BEpIIMHAMHA HE OBLT
MIaHapHbIM (M - yucio pedep):

a. rpad coxepxut noarpad, nusomopduslii rpady Ks
b. m=10 mpun=20
c. rpad comepxut noarpad, romeomopdHslil rpady Kg

d. mO3n
e. mMm=10npun=5

7. SIBnsieTcs MM IMJIaHAPHBIM CIICAYIOMIH rpad:

ta

na
b. Her

1. CxonbKO TpaHel y MmiIockoro rpada:



2. g dyukuuu f, 3agannoit sekropom O; 0010110, onpeaenuts, SBISETCS JIU OHA:

a. HEJIUHEHUHOU

b. MOHOTOHHOH

C. CaMOJIBONCTBEHHON

d. dbyHkimeln u3 kiacca Tg
e. dbyHkueln u3 kinacca T

10. IMosHa nu cuctema ¢yukuwmii {f, g, h} (mpunaanexunocts GpyHkumii kiaaccam To,T1,L,M,S oTroOpakena B Tabiuiie).

OyHKINOI T, T L M S
7 : : ¥ : ¥
g - - - - -
h + + = - +
a a
b. HCT

Bapuanrt 4.



1. Mano ynuBepcaiaprHoe MHOkecTBo U={1,2,3,4,5,6,7} 1 B HEM ITOJIMHOKECTBA
A={x| x <5}, B={2,4,5,6}, C={1,3,5,6}.

Hatitu COB (Yka3aTh npaBuiIbHbBIC BapraHThl oTBeTOB). a. {1,2,3,4,5,5,6,6}

a. {6,5}

b. {1,2,3,4,5,6}
. x| x<7}

. {5,6}

o O

2. CrhpaBemyiuB ¥ TUCTPUOYTHUBHBIN 3aKOH?

AO(BOC)O(AOB)O(AOC)
a. n1a
b. HeT

3. CropaBemuB 1 AUCTPUOYTUBHBIN 3aKOH?

AO(BOC)O(AOB)O(ACC)
a. Ja
b. Her
1. I'pad G 3aman cnemyromieit MaTpuiieil CMEXHOCTH:

0oo1101000
0oo1110000



0110000010
011000010"
0010000100
0100000010,000110000

0oo1001000
Haiitu paguyc r(G) rpada.

2. CKOJIBKO CYIIECTBYET HEU30MOP(HBIX JEPEBLEB C 6 BEpIIMHAMHU?

3. [Tycts rpad G ¢ n BepmHamu siBiisietTcst nepeBoM. Torma: (Beidbepute mis G BepHbIC yTBEPKIACHMS)
gucio pebepm=n-1
rpad CBS3HBIN
rpad He COACPIKUT ITUKIIOB
rpad mIaHapHbINR
rpad He SUIepoB
€CTh BEpIlIMHA CTeNeHN |

@ -~ o a0 o

€CThb BepIlIMHA CTeNeHU Ooibiie 1

7. SIBnsieTcst MM MJIaHAPHBIM CIICAYIOMIH rpad:

PARHK



a. Ja

b. HeT

1. CkolbKo rpaHeil y miockoro rpada:

2. Jnst dpynkouu f O x Oy O zZ onpenenuts, SBISETCS JIX OHA!
a. JIMHENHOU

b. MOHOTOHHOU

C. CaMOJIBONCTBEHHON

d. dbyHkuen u3 knacca Ty

e. dbyHkuen u3 kinacca Ty

10. Bepno 1w, uyToO:

ToSOT,
a. na
b. HET

Bapuanr 5.



1. Jlano yuuBepcanbnoe MHOxkecTBo U={1,2,3,4,5,6,7} u B Hem nmoamuoxkectBa A={X| x < 4}, B={2,4,5,7}, C={1,2,5,6}.
Haiitu AOB (Yka3aTh npaBuIbHbIE BADUAHTHI OTBETOB).
{1,2,3,45,7}
{1,2,2,3,4,5,7}
{2}
{5.6}
x| x=2}

® oo T

2. CnpaBemsiiB U AUCTPUOYTUBHBIN 3aKOH?

AO(BOC)O(AOB)O(ACOC)
a. na
b. HeT

3. ChopaBemuB 1 AUCTPUOYTUBHBIN 3aKOH?

A(BOC)O ABO AC
a. na
b. HeT

1. I'pad G 3aman cnenyromieit MmaTpuiieli CMEKHOCTH:

0001101000
0oo1110000
0110000010
011000010



0010000100
0100000010,000110000
0ooi1001000

Haiitu quametp d(G) rpada.

2. CKoOJIbKO CyIIeCTBYeT HeU30MOP(HBIX CBI3HBIX IpadoB ¢ 5 BepimrHamu u 4 pedpamu?

3. ITycts rpad G ¢ N BepmmHaMu sBisieTcst HeCBA3HBIM. Torna: (Beibepute miist G BepHBIE yTBEPKICHUS. )
a. YHUCIIO KOMIIOHEHT CBSI3HOCTH BCETrAa PaBHO 2

b. YHCIIO KOMIIOHEHT CBSI3HOCTH MOJKET OBITH PaBHO 2

C. CTeNeHb KaKI0HW BEPIINHBI HE MPEBOCXOUT N - 2

d. YHCJIO KOMIIOHEHT CBS3HOCTHU OoJblie 1

e. rpad HEe MOXKET OBITh IBY10JIbHBIM

f. rpad mmaHapHbIN

g. rpad He MOXET ObITh I€PEBOM

7. SIBnsieTcs MM IMJIaHAPHBIM CIIEAYIOMIH rpad:

&



b. HeT

1. CKoJIbKO TpaHel y Tiockoro rpada:

2. Jst pynkouu f O xyO zO1 onpenenuTs, ABISIETCS JIM OHA:
a. JIMHENHOU

b. HEMOHOTOHHOM

C. CaMOJIBOMCTBEHHOU

d. dbyHkuen u3 kiacca Ty

e. dbyHKIMen U3 knacca Ty

10. BepHno gm, uro: ToT;LOS a. na

b. HET

Bapuanr 6.

1. lano yauBepcanbHoe MHOKecTBO U={1,2,3.4,5,6,7} u B Hem noamHoxkecTBa A={X| X > 4}, B={3,5,7}, C={1,2,4,6}.

Haittu BOA (Yka3aTh npaBHIbHbIC BapuaHThl 0TBETOB). a. {7,5}



. {3,5,6,7}
. {5,757}

. {5,7}
. {X 2<x<8}

o O T o

2. CnpaBemJivB U AUCTPUOYTUBHBIN 3aKOH?

A(BOC)OABOAC
a. n1a
b. HeT

3. ChopaBemiuB 1 JUCTPUOYTUBHBIN 3aKOH?

AO(BOC)O(AOB)O(ACC)
a. n1a
b. HeT

4. I'pad G 3amaH caeayromed MaTpuIiel CMEXHOCTH:

0010001010
O 010101000
a ad

0010100100
0001010010%1010101"
0 0



100010100
0001001010

"010011010%
Haiitu pamuyc r(G) rpaga.

1. CKOJIbKO CyIIeCTBYeT HeU30MOP(HBIX CBI3HBIX IpadoB ¢ 5 BepIIMHaMu U 5 pedbpamu?

[Tycts rpad G ¢ n BepmmHamu siBnsieTcs n1ByA0IbHBIM. Torna: (Beibepute mist G BepHbIe YTBEPKIACHHS. )
B HEM HET LIUKJIOB YETHOM JUIMHBI
B HEM MOT'YT OBITh LIUKJIBl YETHOM JJIMHBI
B HEM BCE€ LIUKJIBI UMEIOT YETHYIO JUIUHY
rpad CBS3HBIN
CTETIeHb KaKJI0W BEPIIMHBI HE TPEBOCXOIUT N - 2
rpad colep KUT HUKJI, €U KaXk/1as J0Jsl COAEPKUT HE MEHEe JIByX BEpUIMH
rpad miaHapHbIi

@ "o a0 T e N

7. SIBnsieTcst M TUTaHAPHBIM CJIEYIOMUM rpad:



b. HeT

=

CKomnbKO rpaHeil y miockoro rpada:

Jis dyskuuu f O xXyO Xz onpeneanTsb, SBIAETCS JIK OHA:
JIMHEHWHOM

MOHOTOHHOM

HECaMOJIBOMCTBEHHOM

o o T N

dyHkuuen u3 knacca Ty

e. dbyHKIMen U3 knacca Ty

10. Bepno au, uro:

MSOT,

a. na

b. HET
1. 3ajauya KOMMHUBOSDKEPA O MOCTPOCHUU TaMWJIbTOHOBA ITUKJIA.
2. AJITOpUTM TIOMCKA B IIIMPUHY B HEOPUEHTUPOBAHHOM Tpade.

3. AJITOPUTM TIOCTPOSHHSI OCTOBHOTO JIEpeBa MUHHUMAJILHOTO Beca B HEOPUECHTHPOBAHHOM I'pade.



4 [Touck kparyaiimux myteit B rpage Mmeronom Proiina.
5 OnpeneneHne MaKCUMAJIBHOTO TTIOTOKA B CETH.
6. [Ipumenenue Teopuu rpadoB B TEXHUKE.
7 AJroput™M noucka B rpade nuKIia MaKCUMaIbHON JJIMHBI ( IO KOJIMYECTBY pedep).
8 AJNTOPUTM IPOBEPKH HEOPUEHTUPOBAHHOIO rpada Ha HATUYUE B HEM IIUKIIOB.
9 AnropuTMm npoBepkH rpada Ha 3itsiepoBocTb. [locTpoeHue 3inepoBa HUKIIA.
10.  Anropurtm mowucka B ri1yOMHY B HEOPUEHTUPOBAHHOM rpade.
11.  Anropurtm MpoBepKHU Iu1aHapHocTU rpada no kputepuro [lonTsarunaKyparosckoro.
12. MeTo/ibl ONpeAesIeHNs CBI3HOCTU BEPIIMH rpada.
13.  ITlowuck kpaTyaitimumx nmytei B rpade merogom Popaa-bemimana.
14.  Tlowuck kpaTyaitiimux myteu B rpade MmerogoM JleiKkcTphl.
15.  Ilouck kpaTyaillmx myteu B rpad)e METOA0M JTUHAMUYECKOTO TPOrpaMMHUPOBAHHUS.
16.  CuHTE3 JIOTUYECKOU CXEMBI.
17.  Cucremsl cuuciieHus. ApuMeTHUECKUE IeUCTBUS B IBOMUYHON CUCTEME CUUCIICHUS.
18.  Anroputm mpoBepKU ABYX rpadoB Ha H30MOPDH3M.
19.  Pa3paboTka CTpyKTypHOTO aBTOMAaTta B 3aJlaHHOM Oaswuce.
20.  AJropuTM NpOBEPKH OPHUEHTHUPOBAHHOIO rpada Ha COOTBETCTBUE TMIOTE3e Alama.
21.  COanancupoBaHHBIC OMHAPHBIE JCPEBbHSI.
[TocTpoeHue coBepIEHHOTO MAPHOTIO CEUEHHUs Ui JBYI0JIBHOTO Tpada

Bomnpocsl k 3auery
1. MHoXecTBa, MOMHOKECTBA MOIITHOCTHOE MHOXeCTBO. CrtocoObI X 3amanusi. PABEHCTBO MHOKECTB.

2. O0benuHeHue 1 nepeceyeHrne MHOKecTB. CBOWMCTBA ATHX OIEpalfil HaJL MHOXECTBAMHU.
3. JIomOJIHEHUE U pa3HOCTh MHOKECTB. 3aKOHBI 1e Moprana.



o b

~

10.
11.
12,
13.
14,
15.
16.
17.
18.
19.

20.
21.
22.

23.
24,

JlekapTOBO MPOU3BEAECHNE MHOKECTB.

bunapHbie OTHOIIIEHUS Ha MHOXecTBaxX. VIHBepcHs W KOMMO3UIUS OWHAPHBIX OTHOIIEHWH. CBOWCTBO MHBEPCHH
KOMITO3UIIMU JIBYX OMHAPHBIX OTHOILLICHUH.

byneBa maTpuila GMHaApPHOTO OTHOIIEHUS, 3aIaHHOTO0 HA KOHEUHOM MHOKecTBe. CBsi3b ornepainuii HaJl MaTpUIlaMH U
omnepanui HaJl OTHOIICHUSMH.

Otobpaxenus (byakiun). MTHbEKTUBHBIE, CIOPBEKTUBHBIE U OneKInu. X cBOMCTRA.

CBoiicTBa OMHAPHBIX OTHOIIEHUH (pedIeKCUBHOCTB, UPPE(DHIEKCUBHOCTb, CAMMETPUYHOCTh, AaHTUCUMMETPUYHOCTD
Y TPAH3UTUBHOCTH). OTHOLIEHUS MOPAJIKA.

OTHOIIEHHS 5KBUBAJIECHTHOCTH, €T0 CBS3b C pa30MEHHEM MHOKECTBA.

MomHocTh MHOKecTBa. CYeTHEIE MHOYKECTBA M X CBOMCTBA.

MHOxkecTBa MOIIIHOCTH KOHTUHYYM M UX CBOMCTBA.

DneMeHTbl KOMOMHATOPUKHU. [IpaBrUIo0 CyMMBI M POU3BENCHHUS.

Pa3menieHus u nepecTaHOBKH.

Couertanus. MOITHOCTh MHOKECTBA BCEX IMOAMHOKECTB.

MOIHOCTh JEKapTOBOrO MPOU3BEACHHS N KOHEYHBIX MHOKECTB.

BrIcKa3bIBaHUs U ONIEPALIMH HAJl HUMU.

PaBHOCHUIIbHBIE (hOPMYITBI JTOTUKH BHICKA3bIBAHU.

JIN3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAJIbHBIE (POPMBI.

[IpobGiiema pa3penuMoCTy B JIOTUKE BbICKa3bIBaHUM. TeopeMbl 0 TOXKIECTBEHHO HUCTUHHOM M TOXKJIECTBEHHO JIOKHOU
dbopmyiie.

CoBepuieHHbIE AU3BIOHKTUBHBIE HOpMaJIbHbIE POpMBI (CIH(D). ANTOPUTM HaxoxaAeHUS caHGD A1 GOPMYJIbl JIOTHKA
BBICKA3bIBaHUM.

CoBeplieHHbIE KOHBIOHKTUBHBIE HOpMaJIbHbIE POPMBI (CKH(]). ANrOopUTM HaXOXAEHUS CKH( A1 GOPMYIIbl JIOTUKU
BBICKa3bIBAHU M.

CBsi3b OynieBbIX QyHKUMIA U (popMysT anreOpsl BhICKa3bIBAaHUM.

Anrebpa XKerankuna.

Knacc nuneitnpix pynkimii. Jlemma o HeMTMHEHHHBIX (DYHKITUSIX.



25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.

Kiacc MOHOTOHHBIX (pyHKITHH. JleMMa 0 HEMOHOTOHHBIX (DYHKIIMSIX.

Krnacc camoaBoiicBeHHbIX PyHKIMI. JIeMMa 0 HecaMoIBOMCTBEHHBIX (DYHKIIUSX.
OyHKIIMOHAIbHAS MOJTHOTA CUCTEMBI OYJIEBbIX (PYHKITUI B C1a0OM CMBICIIE.

Teopema Ilocta 0 GyHKIIMOHAIBHOM MOJTHOTE.

I'padsr. Ux uzomopdusm. [loarpadsi. Mynsturpadst. [Icesnorpadsr. OpueHntupoBanHblie rpadpbl.
Crnioco0n1 3aanus rpadoB.

Mapupytel. LHenu. [{ukner. CBA3HOCTD.

DitnepoBsl rpadgnl. HeoOxoaumoe 1 10CTaTOYHOE YCIIOBHE diiiepoBacTH rpada.

I"amunbToHOBHI Tpadsl. JflocTaTouHOE YCI0BHE raMUJIBTOHOBOCTHU rpada.

Anroputm Kpackana i OTICKaHMS epeBa MUHUMAJIbHOTO Beca.

dyHaaMeHTallbHAs CUCTEMA IIMKJIOB U Pa3pe3oB Jig 0cTOBHOIO jepeBa T cBsasHoro rpada G. [{uametp rpada.
[1nanapusie rpadsl. @opmyiia Ditnepa.



JUCT PETUCTPAIIMA U3SMEHEHU

/a

Coneprxanue U3MEHEHUS

N3MeHeHHbIE TyHKTBI

Pewmenue YueOHo-
METOIUYECKOTO
coBeTa
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