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Conep:xanue
MHACITIOPT ®OHJA OHEHOYHbLIX CPEACTB
HNEPEYEHb OIIEHOYHBIX CPEJICTB
OIMMCAHME IMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIAN

METOIUYECKUE MATEPHAJIBI, OIIPEJEJIAIOUIME ITPOLUE/YPbI
OLEHUBAHUA PE3YJIBTATOB OBYYEHMUS, XAPAKTEPU3YIOIINX DTAIIbI
®OPMHUPOBAHUS KOMIETEHIIUIA

MATEPHUAJIBI V1A ITIPOBEJEHUA TEKYIHET'O KOHTPOJIS 1
MPOMEXYTOUYHOM ATTECTALIAN



1. IMACIIOPT ®OHIA OLIEHOYHbLIX CPEJACTB
no gucuumiuHe «OyHKkuuu 6yaeBbIX IEPEMEHHBIX)»

OneHoYHbIE CpPEICTBAa COCTaBISIIOTCS B COOTBETCTBUM C  paboueill mporpammoit
JUCUUIUTMHBI U TPEJICTABIIAIOT COOOM COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPUAJIOB
(TunoBele 3amauM (3a7aHusi), KOHTPOJbHBIE PabOTHI, TECTHl W Ap.), NMPEIHA3HAYEHHBIX IS
U3MEPCHHSI YPOBHS JTOCTHIKCHHS 00YJIArOIMMUCS YCTAHOBIICHHBIX PE3YAbTAaTOB O0YUCHHUS.

OneHoYHbIE CpENICTBAa HUCIOJB3YIOTCS MpPH MPOBEACHUU TEKYIIEro  KOHTPOJS
yCIIEBAEMOCTH M IIPOMEKYTOYHOMN aTTeCTaIUH.

Tabnuna 1 - Ilepeyens komnereHnni, GOpMUPYEMBIX B MTPOIECCE OCBOCHUS JUCIUTUIMHBI

Kon
HanMeHoBaHue pe3y/bTaTa 00y4eHUs
KOMIIETeHI[U U
OIIK-1 CriocobeH TNpUMEHATh (yHIAMEHTANbHBIC 3HAHWSA, IOJIYYCHHbIE B 00JacTu

MaTeMaTHYeCKHX W (WIM) €CTeCTBEHHBIX HayK, W HCIOJb30BaTh HX B
npodeccrnoHanTbHOM AEATEIEHOCTH.

OIIK-1.1. 3HaeTr OCHOBBHI MAaTeMAaTHWKH, ()H3WKH, BBUUCIUTEIHLHON TEXHUKH H
MPOTPaMMHUPOBAHHSI.

OIIK-1.2. VYmeer pemarh CTaHAapTHBIE MPOQECCHOHANBHBIE 3aJaud  C
NPUMEHEHHEM eCTECTBEHHOHAYYHBIX M OOIICHHKEHEPHBIX 3HAHWH, METO/OB
MaTeMaTHYECKOTO aHaITU3a U MOJAEIMPOBAHMSL.

OIIK-1.3. Bnageer HaBbIKAMH TEOPETUYECKOIO M SKCIEPUMEHTAIBHOTO
uccIe0BaHus 00BEKTOB NMPOHECCHOHATBHON JIESITEIBHOCTH.

OIIK-3 CrnocoOeH mpuUMEHATh M MOAU(PHULIUPOBATH MAaTEMAaTHUYECKHE MOACTH IS
penieHuns 3a7a4d B 00J1acTH Mpo(ecCHOHANBHON e TENFHOCTH.

OIIK-3.1. 3HaeT OCHOBBI TEOPUHM CHCTEM U CUCTEMHOIO aHajiu3a, AUCKPETHOHN
MaTeMaTHKH, TEOPHUHM BEPOSTHOCTEH W MaTEeMaTHYECKOM CTATHCTUKH, METOJOB
ONTUMM3ALMK W  HCCICIOBAaHMA  ONEpaluil, HEYETKUX  BBIYUCICHHUH,
MaTEeMaTHYECKOTO U MIMUTALIMOHHOI'O MOAEIMPOBAHMSL.

OIIK-3.2. YMeeT nNpUMEHATh METOAbl TEOPUHU CUCTEM U CHCTEMHOI'O aHAJM3a,
MaTEMaTHYECKOr0, CTATUCTUYECKOT0 M HMMHUTALMOHHOTO MOJICIMPOBAHUS IS
aBTOMaTHU3alUM 3aJad IPUHATHA pelmeHud B 00nacTd npodecCHOHANbHON
JeSITENbHOCTH.

OIIK-3.3. Brnaneer HaBbIKaMHM NPOBENCHUS HHKEHEPHBIX PACYETOB OCHOBHBIX
nokazarenell pe3ylbTaTHBHOCTU CO3/IaHUsl W IMPUMEHEHUS HWHQPOPMAIMOHHBIX
CHCTEM U TEXHOJIOTHUl.

I1K-2 CrocoOeH TOHUMAaTh, COBEPIUCHCTBOBATH U  NPHUMEHSITh COBPEMEHHBIH
MaTeMaTUYECKUH amnmnapar.

IIK-2.1. 3naer ocHOBHbIE TeopeMbl M (OPMYJBI MAaTEMaTHUYECKOIO aHaIU3a,
TreOMETPUH, JAWCKPETHOH MaTeMaTuku, JAud¢epeHUnalbHBIX  YpaBHEHHUH,
TEOPETUUECKUX OCHOB MH()OPMATHKH, YUCIEHHBIX METOAOB, (DYHKIHOHAIBHOI'O
aHaJMs3a.

[IK-2.2. YMmeeT mpUMEHsTh OCHOBHBIE TEOpeMbl W (HOPMYIIBI MAaTeMaTH4eCKOro
aHaM3a, TeOMETPUH, JUCKPETHOH MaTeMaTHKH, Tu(QepeHInanbHbIX YpaBHEHHUMH,
TEOPETUUECKUX OCHOB MH(POPMATHKH, YUCICHHBIX METOIOB.

[1K-2.3. Bnanmeer meTogamu, mprueMamMu, allTOPUTMaMH M ClIoco0aMu TTPAUMEHEHUSI
COBPEMEHHOTO  MaTeMaTHYECKOTO ammapata I8 pemieHds  33ja4
po(heCcCHOHAIBHOM IEATSILHOCTH.

KoneunbiMu pe3ynbTaTaMud OCBOEHHUS JAMCHUIUIMHBI SIBJISIOTCS  CPOPMHUpPOBAHHBIE
KOTHUTUBHBIE JECKPUNTOPHI <«3HATh», «YMETb», «BIAAETh», PACIHUCAHHbIE IO OTIEIbHBIM
KoMneTeHuussM. PopMUpOBaHUE NECKPUNTOPOB MPOMCXOAMT B TEUEHUE BCErO CEMECTpa IO
jTarmaM B paMKax KOHTAaKTHOW paOoThl, BKJIOYAIOIIEH pas3IuuHble BHJIBl 3aHATHH U
CaMOCTOSITENIbHOM paboThl, C MPUMEHEHHUEM Pa3IUYHbIX (GOpM M METOAOB oO0yueHus (Tadiu. 2).



Tabnumna 2 - ®opMupoBaHUE KOMIIETSHIIUN B MPOIECCE U3YICHUS AUCITUTIIIMHBI:

Kon YpoBeHb HNunukatopsl nocTkeHus | Bun  yueOmbix  3amsaruii’, | Kontponupyembie pasaenst u | OueHOYHbIE CpeacTBa,
KOMIIETEHIIUA | OCBOCHHUS KOMIIETCHITHIA paboTsl, (GOPMBI M METOIBI  TEMBI JUCIHIUIHHE UCIIOJIb3YEeMbIE JUISL
KOMIIETEHIINI oOyueHus, CIIOCOOCTBYIOIINE OLICHKH YPOBHA
(hopMUPOBaHHUIO U PA3BUTHUIO c(hOpMUPOBAHHOCTH
KOMIIETCHI[HIA? KOMIleTeHIMu*
OIlK-1 3Haer
Henocratounsiii | OIIK-1.1 CtyneHT He cniocobeH | JlekunoHHble u | 1. OcHOBBI Teopuu | YCTHBIN o1poc,
YPOBEHb CaMOCTOSITEIIbHO BBIICTISITh | [IPAKTUUECKUE 3aHATHS, MHOKECTB. TECTHUPOBAHUE,
TJIaBHbIC MIOJIOKEHHUSI B | CAMOCTOSITEIbHAS pabota | 2. DI€eMEHTHI pa3HOYPOBHEBbIE 3a/laHuUs
U3yYCHHOM Marepuaie | 00yJaroumxcsi, moJAroToBka 1 MaTEMaTHYECKOM JIOTUKU. | U KYPCOBOM MPOEKT.
muciMIUInHbBl. He 3HaeT OcHOB | crava npoMexxyrounoii | 3. OcHOBBI Teopuu rpagos.
MaTeMaTHKH. aTTeCTaIliH. 4. KoHeuHbIe aBTOMATHI.
CryneHT He yMmeeT pewiarb
CTaHJIapTHbHIE
npodeccruoHanbHbIe 3aa4H.
CTyneHT He BIajieeT HaBBIKAMU
TEOPETHUUECKOTO u
JKCIIEPUMEHTAIBHOIO
UCCIIEI0BAHHUS 00BEKTOB
npodecCuOHATBHON
JEATETbHOCTH
basoBb1it OIIK-1.1  CtygeHT  ycBowmi | JIEKIIMOHHEBIE u | 1. OcHOBBHI TEOpUU | Y CTHBIN o1poc,
YPOBEHb OCHOBHOE coJiep>KaHue | MPAKTUYECKUE 3aHATHS, MHO’KECTB. TECTHPOBAHUE,
Marepuaia JIUCUUIUIMHBI, HO | CAMOCTOSITEIbHAS pabota | 2. DieMEHTHI Pa3HOYPOBHEBBIC 3aJIaHUS

1 JIek1MOHHBIC 3aHATHS, IPAKTHYECKHE 3aHATHU, 1aOOPaTOPHbIC 3aHATHS, CAMOCTOSATENbHAs paboTa. ..
2 HeoOX0qMMO yKa3aTb aKTHBHBIC U HHTEPAKTUBHBIC METO/IBI 00yUYCHHs (HalpUMep, HHTEPaKTHBHAs JISKIHs, padoTa B MaJIbIX rPYINax, METOAbl MO3rOBOr0 LITYpMa H T.1.),
CIOCOOCTBYIOIIIE PA3BUTHIO Y 00YyUAIOMNXCS HABBIKOB KOMAaHIHOM PabOTHI, MEXIMYHOCTHOH KOMMYHHKAITNH, IPUHATHS PEIICHUH, TNIEPCKUX Ka4eCTB.
3 HaumeHoBaHue TeMsI (pa3zaena) Oepercs u3 paboueid IporpaMMbl IUCIUILTHHBI.
4 OueHOYHOE CPECTBO JOMKHO BEIOMPATHCS C YUETOM 3aIIAHUPOBAHHBIX PE3yJIbTATOB OCBOCHMS JUCLUIUIMHEL, HATIPUMEP:
«3HaTb» — cobeceJoBaHNE, KOJUNIOKBUYM, TECT. ..
«YMeTby», «Bagers» — MHAMBUYaIbHBIN WM TPYNIOBOM IIPOEKT, Kelic-3a1a4a, JeoBas (posesast)
urpa, nopt¢omno. ..




uMeeT npolenbl B YCBOCHUH

06yqafoumx Ci, MOArOTOBKA U

MaTeMaTHYECKOM JIOTHKH.

U KYpCOBOM MPOEKT.

Marepuaia. Nwmeer | cnaya npomekyrounoit | 3. OcHOBBI TeOpUU rpados.
HECUCTEMATU3UPOBAHHbBIE aTTeCcTalllu. 4. KoHeuyHbIe aBTOMATHI.
3HAHUS 00 OCHOBax
MaTEMaTUKH.
Cpennuit OIlK-1.1 Crynent cnocobeH | JIeKIHOHHBIE u | 1. OcHOBBI TEOpUU | YCTHBIN oImpoc,
YPOBEHb CaMOCTOSITEIIBHO BBIJICNIATH | IPAKTUYECKUE 3aHATHS, MHOKECTB. TECTUPOBAHHUE,
TJIABHBIC TTOJIOKEHUS B | CaMOCTOsITEIbHAs pabora | 2. DneMEHTHI Pa3HOYPOBHEBBIEC 3aJIaHUS
U3y4EeHHOM MaTepuaiie. 3HaeT | 00y4yaromuxcs, MOAr0TOBKa U MaTeMaTHYECKON JIOTUKU. | U KYPCOBOM MPOEKT.
OCHOBBI MATEMATHKH. caada npoMexxyrounoit | 3. OcHOBBI Teopuu rpagos.
aTTeCTaIllH. 4. KoHeuyHbI€ aBTOMATHI.
Bricokuit OIllK-1.1 Crynent 3HaeT, | JIekumoHHbIE u | 1. OcHOBBbI TEOpUU | YCTHBII onpoc,
YPOBEHb NOHUMAET, BBIACIAET TJIABHbIC | IPAKTHYECKUE 3aHSTHS, MHOKECTB. TECTUPOBAHHUE,
MOJIOKEHUS B M3YY4EHHOM | CaMOCTOSITEIbHAS paboTa | 2. DIJEMEHTHI Pa3HOYPOBHEBBIEC 3aJIaHUS
MaTepuaie M CIOCOOEH JaTh | 00y4arolluxcs, MOArOTOBKa U MaTE€MaTUYECKO! JIOTUKU. | U KypCOBOM MPOEKT.
KpaTKYyo XapaKTepUCTHKY | cAaya npoMexxyrounoii | 3. OcHOBBI Teopuu rpagos.
OCHOBHBIM UM | aTTeCTalluM. 4. KoHeuyHbI€ aBTOMATHI.
npopabOTaHHOTO Marepuana
JUCUUTUTHHBI. [TokasbiBaeT
riy0oKoe 3HaHWE W MOHUMAaHHE
OCHOB MaT€MaTHKH.
YMmeer
bazoBrii OIIK-1.2 CtyneHT ucnbIThiBaeT | JIEKIHMOHHBIE u| 1. OcHOBEBI TEOPHUH | Y CTHBIN OIIpoc,
YPOBEHb 3aTpyJHEHHUs] TPU  PEUICHUH | NPAKTUYECKUE 3aHSTHS, MHOKECTB. TECTUPOBAHHUE,
CTaHAAPTHBIX CaMOCTOATEIbHAS pabota | 2. DneMeHTbI Pa3HOYPOBHEBBIC 3aJIaHUS
npo(eCCUOHATBHBIX ~ 3a7ad ¢ | 00yJaroImuxcs, MOArOTOBKA U MaTeMaTH4eCKON JIOTUKH. | U KypCOBOM MPOECKT.
IPUMEHEHUEM METOJ/IOB | caava npomexyrounoit | 3. OcHOBBI TeOpUU rpados.
MaTE€MaTUYeCKOro aHaliu3a U | aTTeCTallHuH. 4. KoHeuyHbIe aBTOMATHI.
MOJICTUPOBAHUS.
Cpennuit OIlK-1.2 CryneHnt ymeeTt | JIeknnoHHbIE u | 1. OcHOBBI TEOpUU | YCTHBII o1poc,
YPOBEHB pemarb CTaH/JapTHBIE | TPAKTUYECKUE 3aHSITHS, MHOKECTB. TECTUPOBAHHUE,
npodeccuoHanbHble 3aJa4H I10 | CAMOCTOSITEIbHAS pabota | 2. DneMeHTbI Pa3HOYPOBHEBBIE 3aJIaHUS
o0pa3sity c MPUMEHEHUEM | OOYJaroIIMXCsl, TOATOTOBKA U MaTEMaTUYECKOM JIOTUKH. | U KYPCOBOM MPOEKT.




METO/IOB MaTeMaTUYeCKOro | caaya npoMexyrounoit | 3. OcHOBBI Teopuu rpados.
aHaJIM3a U MOJIETIMPOBAHUSI. aTTecTaluu. 4. KoHeyHbIe aBTOMATHI.
Beicoknit OIlIK-1.2 CtyneHt ymeeT | JIeKunoHHbIE u | 1. OcHOBBI TEOpUU | YCTHBII o1mpoc,
YPOBEHb pemarhb CTaHJAPTHBIC | IPAKTUYECKUE 3aHATHS, MHO’KECTB. TECTUPOBAHHUE,
npodecCHOHaIbHbIE 3aJaud € | CAMOCTOSTEIIbHAA pabora | 2. DneMeHTbI Pa3HOYPOBHEBbBIC 3aJIaHUS
OpPUMEHEHUEM METOJIOB | 00Y4YarolUXCsl, MOATOTOBKA U MaTeMaTU4eCcKON JIOTUKH. | U KypCOBOM MPOEKT.
MaTeMaTUYeCKOro aHajiu3a U | claya npoMexyrounoii | 3. OcHOBBI Teopuu rpagos.
MOJEJINPOBAHUS. aTTeCTaluu. 4. KoHeuyHbIe aBTOMATHI.
Bnaneer
bazoBwiit OIlK-1.3 Crynent Buazgeet | JIeKUHOHHBIE u | 1. OcHOBHI TEOpHUH | Y CTHBIN onpoc,
YPOBEHb OCHOBHBIMHU HaBBbIKaMH | IIPAKTUYECKUE 3aHATHS, MHOKECTB. TECTUPOBAHHUE,
TEOPETHUYECKOTO U | CAaMOCTOSITeTIbHAs paboTa | 2. DIJIEMEHTHI pa3HOYPOBHEBBIE 3a/IaHuUs
JKCIIEPUMEHTAILHOIO o0yJaronmxcsi, MOJAroTOBKA U MaTE€MaTUYECKO! JIOTUKU. | U KYpPCOBOM MPOEKT.
UCCIIeI0BaHUS 00BEKTOB | claua npoMexxyrounoii | 3. OcHOBBI Teopuu rpagos.
npodeccruoHanbHOM aTTECTAlNU. 4. KoHeyHbIE aBTOMATBHI.
NeSTeTbHOCTH.
Cpennuit OIlK-1.3 Crynent Bnazgeer | JICKUIMOHHBIE u| 1. OcHOBEBI Teopun | YCTHBIN orpoc,
YPOBEHb 3HAHUSMH BCETO HM3Y4EHHOTO | NMPAKTUYECKUE 3aHATHS, MHO’KECTB. TECTUPOBAHHUE,
MaTepuana, BIIaJIeeT HaBBIKAMH | CAMOCTOSTEIIbHAS pabora | 2. DneMeHTbI Pa3HOYPOBHEBBIC 3aJIaHUS
TCOPECTUICCKOT'O u O6leaIOI.uI/IXC$I, IIOATrOTOBKA U MaTEMATHYECKOM JIOTHKHU. u KprOBOP'I MIPOECKT.
JKCIIEPUMEHTAIBHOTO craya npomexyrounoit | 3. OCHOBBI TeOpUU rpados.
UCCIIeI0BAHUS 00BEKTOB | aTTECTALUU. 4. KoHeuyHbIe aBTOMATHI.
npodecCuOHATBHON
JEATETbHOCTH
Beicokuit OIllK-1.3 Crypenr BnaneeT | JIEKIMOHHBIE u | 1. OcHOBBI TEOPUH | YCTHBIN orpoc,
YPOBEHb KOHIIETITYJIbHO-TIOHATUHHBIM MPaKTUYECKHE 3aHATHS, MHOKECTB. TECTUPOBAHHUE,
anmnapaToM, HAyYHBIM SI3BIKOM U | CAMOCTOSITCIIbHAS pabota | 2. DneMeHTbI Pa3HOYPOBHEBBIEC 3aJIaHUS
TEPMUHOJIOTHEH, HaBbIKaMu | 00ydarolXxcsl, MOATOTOBKA U MaTEeMaTUYECKOM JTIOTUKU. | U KYpPCOBOM MPOEKT.
TEOPETUYECKOTO U | caada npoMexyTouHoit | 3. OcHOBBI Teopuu rpagos.
IKCIIEPUMEHTATLHOTO aTTeCTalllu. 4. KoHeuyHbIE aBTOMATHI.
UCCJIeI0BaHUS 00BEKTOB
npodeccruonambHOM

ACATCIIBHOCTH.




Kon YpoBeHb UHauKaTopsl JOCTIKEHUA | Bup  yueOHbIX 3amstuii’, | KoHTpomupyembie pasmenbl u | OLEHOYHBIE — CPEJICTBA,
KOMIIETCHIIUA | OCBOCHHUS KOMIIETEHIIUH paboThl, GOPMBI U METOBI | TEMBI JMCIMIITHEL UCIIOJIb3yEMbIE UL
KOMIIETCHIIUN o0y4cHHUS, OLIEHKHU YPOBHs
CIOCOOCTBYIOIIHE c(OpPMUPOBAHHOCTH
(bopMHpPOBaAHHUIO u KOMIIETEHIUK®
Pa3BUTHIO KOMIIETEHIINIA®
OIIK-3 3HaeT
HenocraTounnii OIIK-3.1 Cryaent He 3Haer | JIeKUIMOHHBIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBIH omnpoc,
YpOBEHb OCHOBBI JTUCKPETHOHN | IPAKTUYECKHE 3aHATUSA, | 2. OJIEMEHTHI TECTUPOBAHUE,
MaTEMaTHKH. caMmocTosiTelbHass ~ pabota MaTEMaTHYECKOM JIOTUKH. pPa3sHOYPOBHEBBIE 3aJlaHUS
He ymeer mpumeHsTh MeTOmBI | 0Oy4aromuxcsi, moarotoska | 3. OCHOBHI Teopuu rpados. Y KYPCOBOM ITPOEKT.
MaTEeMaTHYECKOT 0 M| U caaya mnpoMexxyroyHoi | 4. KoHedHBIC aBTOMATBHI.
UMUTALMOHHOTO aTTeCTaluy.
MOJIETTUPOBAHUS JUISt
aBTOMATH3ALUH 3aja4
NPUHATUS PelIeHUui B o0iacTu
npogeccuoHaIbHON
NeSITEIbHOCTH.
He BIIaJICET HaBbIKaMU
IIPOBECHUS MHXEHEPHBIX
pacueroB OCHOBHBIX
MOKa3aTesen
PE3yIbTaTUBHOCTU CO3JaHUS U
IPUMEHEHUS

MHPOPMALMOHHBIX CUCTEM U

5 JIeKIIMOHHbIE 3aHSTHSI, IPAKTUUECKUE 3aHITHU, Ta00PATOPHBIE 3aHATUS, CAMOCTOsATENbHAs paboTa. ..
6 HeoOxonuMo yKka3aTh aKTUBHBIC U HHTEPAKTUBHBIC METOABI 00yUYeHHs (HapuMep, MHTEPaKTHBHAS JISKLHs, paboTa B MaJbIX TPYIIax, METOAbl MO3TOBOTO IITYpMa U T.1.),

CHOCO6CTByIOHII/IC Pa3sBUTHIO Y 06yanOHII/IXC$[ HaBBIKOB KOMaHﬂHOﬁ pa60TLI, MEXKIIMYHOCTHOU KOMMYHUKaIUU, IPUHATHA peIIIeHHfI, JUACPCKUX KAYCCTB.

7 HanmeHoBaHue TeMbl (pasnena) Oepercst u3 pabodeil mporpaMMbl AUCIUTIHHBL.
& OLeHOYHOE CPECTBO JOMKHO BEIOUPATHCS C YUETOM 3aIUIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHMS JUCLUHUIUIMHBI, HATIPUMED:
«3HaTh» — cobecenoBanne, KOJIIOKBUYM, TECT. ..
«YMeTb», «BrageTs» — MHAMBUYaIbHBIN WM TPYNIOBOM NIPOEKT, Kelic-3a1a4a, JeoBas (posesast)

urpa, noptomno. ..




TEXHOJIOTHUH.

ba3zossiit yposens | OI1K-3.1 Nmeer | JIeknmonHsle u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBII o1poc,
HECUCTEeMAaTHU3UPOBaHHbBIC MPaKTUYECKHE 3aHATHS, | 2. DIJIEMEHTHI TECTUPOBaHUE,
3HAHUS 00 OCHOBax | camocTosiTebHas ~ pabora MaTeMaTUYeCKOU JTOTHUKH. Pa3HOYPOBHEBbBIE 3aJaHUSA
JUCKPETHON MaTeMaTHKH. obydaromuxcsi, moaroroska | 3. OCHOBBI Teopuu IpadoB. U KYpPCOBOM MTPOEKT.
U cravya mpomMexyTodHoit | 4. KoHeuHble aBTOMATBL.
aTTeCTalllu.
Cpenunuit OIIK-3.1 3HaeT OCHOBHI | JIeKIMOHHELIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBIH omnpoc,
YPOBEHb JUCKPETHON MaTeMaTHKH. MIPAKTUICCKHE 3aHATHS, | 2. DIEMEHTHI TECTUPOBaHUE,
camocrosiTeIbHas ~ pabora MaTeMaTUYeCKOU JTOTUKH. pPa3HOYPOBHEBbIE 3aJlaHUs
obyuaromuxcsi, moaroroska | 3. OCHOBBI TeopuHu Ipados. ¥ KYpPCOBOM MTPOEKT.
U caaya mnpoMexyrouyHoi | 4. KoHedHBIC aBTOMATBHI.
aTTeCTaIlNH.
Bricokwuii OIlK-3.1 TTokaseiBaer | JIeKInOHHEBIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBIH omnpoc,
YPOBEHb riyookoe 3HaHUE U | IPaKTHYECKUE 3aHATHS, | 2. DIEMEHTHI TECTUPOBaHUE,
MOHUMAaHWE OCHOB JTUCKPETHOW | caMOCTosATeNbHas  paboTa MaTeMaTU4eCKOU JTOTUKH. pPa3HOYpPOBHEBHIE 3aJaHUs
MaTeMaTHKH. oOyuaromuxcsi, moaroroska | 3. OCHOBBI TeopHHu IpadoB. U KYpPCOBOM MTPOEKT.
U choada MnpoMexyTodyHoll | 4. KoHeuHble aBTOMATEI.
aTTeCTaIlNH.
Ymeer
basosslit yposenb | OI1K-3.2 Crynent | JIekunoHHBIE n | 1. OCHOBBI TEOPUM MHOKECTB. | YCTHBIN orpoc,
UCTIBITHIBACT 3aTPYAHEHUS TPHU | IPAKTHYECKUE 3aHATHUSA, | 2. DJIEMEHTHI TECTUPOBaHUE,
MPUMEHEHUHN METOJIOB | CAMOCTOSITENIbHAasg ~ paboTa MaTeMaTH4YeCKOM JIOTUKH. pPa3HOYpPOBHEBHIE 3aJaHUs
MaTeMaTH4eCKOTro u | oOywarommxcsi, moaroToska | 3. OcHOBBI Teopuu rpagos. U KYpPCOBOM MTPOEKT.
UMUTALMOHHOTO U caada MnpoMexxyTouyHoi | 4. KoHEdHBIC aBTOMATBHI.
MOJICIIUPOBAHUS JUISL | aTTeCTaluu.
aBTOMaTHU3ALINHU 3a/1a4
MPUHATUS PEelIeHU B 00iacTu
npogeccruoHaIbHON
NEeSTETbHOCTH.
Cpenuuit OIIK-3.2 Ymeer mo ob6pasny | JIekinmoHHbIE u | 1. OCHOBBI TEOPUU MHOXKECTB. | Y CTHBIN orpoc,
YPOBEHb MIPUMEHSTH METOJIBI | PAKTHYECKUE 3aHATHUSA, | 2. DJIEMEHTHI TECTUPOBaHUE,
MaTeMaTHYeCKOTO U | caMocTosiTeNbHAsT  pabora MaTeMaTU4eCKOU JTOTUKH. Pa3HOYPOBHEBbBIE 3aJaHUS




HMHUTAIHMOHHOTO oOygaronuxcs, moaroroBka | 3. OcHOBBI Teopuu rpados. U KYPCOBOH MTPOCKT.
MOJICTTUPOBAHUS Ui | 1 caava  mpomexyTodHou | 4. KoHeuHble aBTOMATHI.
aBTOMATH3AIUH 3a7a4 | aTTeCTallUH.
MPUHATHUS PEIICHUA B 001acTH
npodeccuoHaIbHON
JIeSITEITLHOCTH.
Bricokuit OIIK-3.2 Ywmeer npuMeHsTh | JIeKUIHMOHHBIE | 1. OCHOBBI TEOPUU MHOXKECTB. | YCTHBII onpoc,
YPOBEHb METOJBl MaTEeMaTHYECKOI0 M | IMIPAKTUYECKUE 3aHATHA, | 2. DIEMCEHTHI TECTUPOBAHHUE,
HMHUTAIMOHHOTO caMocTosATenbHass  pabora MaTeMaTUYECKOU JIOTUKH. Pa3HOYPOBHEBBIC 3aJlaHUS
MOJICIIUPOBAHUS s | oOydarommxcst, noarotoBka | 3. OcHOBBI Teopuu rpados. U KYpPCOBOM ITPOEKT.
aBTOMATH3AIUH 3a1a4 | M chada mpomekyrouHoit | 4. KoHedHble aBTOMATHI.
MPUHATHUS PEIICHUH B 00JACTH | aTTECTALHMH.
npodeccuoHanbHON
JICITEILHOCTH.
Bnaneer
basoseiil ypoBens | OI1K-3.3 Brnageer ocHOBHbIMU | JIEKIMOHHBIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBIN orpoc,
HaBBIKAMH MPOBE/ICHUS | IPAKTUYECKHE 3aHATHA, | 2. DJIEMEHTHI TECTUPOBaHUE,
UHKEHEPHBIX pacueToB | cCaMOCTOsATENbHAas  paboTa MaTeMaTU4eCKOM JIOTUKH. pPa3HOYpPOBHEBHIE 3aJaHUs
OCHOBHBIX nokasaresueii | o0yJaromuxcs, moaroropka | 3. OCHOBBI TeOpUH IpadoB. U KypCOBOM MPOEKT.
PE3yJIbTATUBHOCTH CO3JIAHMS W | U cJjadya MpOMEXyTo4Hol | 4. KoHeuHbIEe aBTOMATEI.
MPUMEHEHUS aTTeCTallHH.
WHPOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHH.
Cpenuuit OIIK-3.3 Bmageer HaBblkamu | JIGKITMOHHEIC u | 1. OCHOBBI TEOPUU MHOXECTB. | Y CTHBIN omnpoc,
YPOBEHb MIPOBECHUS WH)KCHEPHBIX | NIPAKTHYECKUE 3aHATHA, | 2. DJIEMEHTHI TECTUPOBaHUE,
pacyeToB OCHOBHBIX | CAMOCTOSITENIbHAass ~ paboTa MaTeMaTU4eCKOM JIOTUKH. pPa3HOYpPOBHEBHIE 3aJaHUs
ToKazareseun oOyuaromuxcsi, moaroroska | 3. OCHOBBI TeopHHu IpadoB. U KYpCOBOM MPOEKT.
Pe3yJIbTATUBHOCTH CO3JIaHMS W | U cJjadya MpOMEXYTo4HOi | 4. KoHeuHbIE aBTOMATHI.
MPUMEHEHUS aTTeCTallMH.
WHPOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHH 10 00pasiy.
Bricokuii OIIK-3.3 Bmanmeer HaBbIKaMH | JIeKIIMOHHBIE u | 1. OCHOBBI TEOPHH MHOXKECTB. | YCTHBIN ompoc,
YPOBEHb MIPOBEICHUS WHKEHEPHBIX | MPAKTHUYECKUE 3aHATUS, | 2. DJICMEHTHI TECTUPOBaHUE,




pacyeToB
IoKas3arejieit
pe3yNbTaTUBHOCTH CO3JaHUs U
MIPUMEHEHUS
WHPOPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHH.

OCHOBHBIX

caMmocTosiTelIbHast ~ pabora
o0yyaromuxcs, MOArOTOBKa
U cJadya IpOMEXYTOYHOU
aTTecTaluu.

MaTEMATHYECKON JIOTUKU.
3. OcHoBBbI Teopun rpadoB.
4, KoHeyHbIE aBTOMATHI.

pPa3HOYPOBHEBbIE 3aJlaHuUs
U KypCOBOM MPOEKT.

Kon VposeHb UHauKaTopsl noctwkeHus | Bun  yueOmbix  3amsrmii, | KoHTponmmpyemsie pasgensl u | OLEHOYHBIE — CPEJICTBA,
KOMIIETCHIIUA | OCBOCHHUS KOMIIETEHIIUH paboThl, (OPMBI ¥ METOABI | TEMBI JUCIUILIAHBI UCTIOJIb3yEMbIE JUis
KOMIIETCHIIMI o0y4eHHS, OLICHKHU YPOBHs
CIIOCOOCTBYIOIIHE c(OPMUPOBAHHOCTH
(OpMUPOBAHHIO u KOMIIEeTeHI N 2
Pa3BUTHIO KOMIETEHIUH
[1K-2 3HaeT
HenocraTouHnii IIK-2.1 He 3Haer ocHOBHBIE | JIeKIIMOHHBIE u | 1. OCHOBBI TEOPUU MHOXKECTB. | Y CTHBIN omnpoc,
YpOBEHb TEOPEMBI u (GbopMyIbl | IPAKTUYECKUE 3aHATUSA, | 2. DJIEMEHTHI TECTUPOBAHHUE,
JUCKPETHON MaTeMaTUKH. caMmocTosiTelIbHass ~ pabora MaTeMaTHYeCKOM JIOTUKH. pa3HOYPOBHEBBIE 3aJlaHUS
He yMeer NPUMEHSATH | 0OyJarommxcs, moAroroBka | 3. OCHOBBI TeopuH Ipados. Y KYPCOBOM ITPOEKT.
OCHOBHBIE TEOPEMBI U | ¥ craya mnpoMexyTodHoi @ 4. Koneunele aBTOMATBHI.
bopmyIbI JUCKPETHOM | aTTECTALIUU.
MaTEeMaTHKH.
He BIIAJIEET METOJIaMH,
IpUeMaMHy, alrOpUuTMaMH U
criocobamu MPUMEHEHUS
COBPEMEHHOTO

9 JIeKIIMOHHbIE 3aHSATHS, TIPAKTUUECKUE 3aHATHSL, 1TADOPATOPHBIE 3aHITHS, CAMOCTOSATENbHAs paboTa. ..
10 HeoOx0oquMO yKa3aTh akTHBHBIE U MHTEPAKTUBHBIE METO/IbI 00y4YeHus (HanpuMep, HHTEpaKTHBHA JIEKIHs, paboTa B MaJbIX IPYIIIaX, METObl MO3TOBOTO IITYpMa U T.J1.),
CIOCOOCTBYIOIIIE PA3BUTHIO Y 00YyUAIOMNXCS HABBIKOB KOMAaHAHONW PabOTHI, MEXXITMIHOCTHOW KOMMYHUKAIIUH, IPUHATHS PELICHUH, TUIEPCKUX KadyeCTB.
11 HaumenoBauue TeMbl (pasjena) 6epercs u3 paboueil mporpaMMbl TUCIUILIIHHEL.
12 OnieHOYHOE CPECTBO IOJKHO BHIOMPATHCS C yYETOM 3aIIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHS AMCIMIUIHHBI, HATIPUMED:
«3HaThy — cobeceoBaHne, KOJUIOKBHYM, TECT. ..
«YMeThy, «BrnageTs» — MHINBUAYATbHBIA UM TPYIIIOBOM MPOEKT, KeHc-3a1a4a, enoBast (poJieBasi)
urpa, noptoyuo. ..




MaTeMaTU4YecKoro  amnmapara
JUTSL pelieHus 3a1a4
npodeccuoHaIbHON
NEeSATEIbHOCTH.
basosslii yposensb | [TK-2.1 Nmeer JlekunoHHbIE u | 1. OCHOBBI TEOPUU MHOXKECTB. | Y CTHBIN onpoc,
HECHCTEMATU3UPOBAHHbBIC MPaKTUYECKUE 3aHATHS, | 2. DIEMEHTHI TECTUPOBAHHUE,
3HaHUS OCHOBHBIX TEOPEM U camocrosiTellbHas ~ pabora MaTEMaTUYECKOM JIOTUKHU. Pa3HOYPOBHEBbBIC 3aJlaHUS
(hopMyIT TUCKPETHOM obydaromuxcsi, moaroroka | 3. OcHOBEI Teopuu rpagos. U KYpPCOBOM ITPOEKT.
MaTeMaTHKH. U coada mnpomexyrouHoi | 4. KoHeuHble aBTOMATEI.
aTTeCTallNH.
Cpennuit IIK-2.1 3HaeT OCHOBHBIE JIeKIITnOHHEBIE u | 1. OCHOBBI TEOPUU MHOXKECTB. | YCTHBII omnpoc,
YPOBEHb TeopeMbl U (HOPMYJIbI MPaKTUYECKUE 3aHATHS, | 2. DIEMEHTHI TECTUPOBAHHUE,
JTUCKPETHON MaTeMaTHKHU. caMocTofATeNnbHas  paboTa MaTE€MaTUYECKOM JIOTUKHU. Pa3HOYPOBHEBBIC 3aJaHUSA
obydaromuxcs, moaroroka | 3. OcHOBEI Teopuu rpagos. U KypCOBOM MPOEKT.
U crada mnpomexyrouHoi | 4. KoHeuHble aBTOMATHI.
aTTeCTallNH.
Bricokuii 11K-2.1 TokazbiBaeT rinyookoe | JlekunoHHble u | 1. OCHOBBI TEOPUM MHOKECTB. | YCTHBIN OMPOC
YPOBEHb 3HAHHE U TOHUMAHUE MPaKTUYECKHE 3aHATHS, | 2. DJIEMEHTHI
OCHOBHBIX TeOpeM U (hopmyI caMocTosATeNnbHass  paboTa MaTE€MaTUYECKOM JIOTHKHU.
JTUCKPETHON MaTeMaTHKHU. oOydaromuxcsi, moaroroka | 3. OcHOBBI Teopuu rpagos.
U coaya mnpomexyrouHoi | 4. KoHeuHble aBTOMATHI.
aTTeCTallNH.
Ymeer
bazoBeiil ypoBeHb | [IK-2.2 CryaeHT UCHBITHIBAeT | JICKIIMOHHBIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBIN orpoc,
3aTPYIHEHUS TP TPUMEHEHUN | IPAKTUYECKHE 3aHATHS, | 2. DIEMEHTHI TECTUPOBaHUE,
OCHOBHBIX TeopeM U (opMyll | camocTodTeIbHass  pabora MaTeMaTHYeCKOM JJOTUKH. Pa3HOYPOBHEBbBIE 3aJaHUSA
JUCKPETHON MaTeMaTHKHU. obydatommuxcs, moaroroka | 3. OcHOBBI Teopuu rpagos. U KYpPCOBOM MTPOEKT.
U caada mnpoMexyrouHoit | 4. KoHeuHble aBTOMATHI.
aTTeCTaIlNH.
Cpennnit IIK-2.2 Ymeer npumeHsATh | JIekuroHHbIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBII o1poc,
YPOBEHb OCHOBHBIE TEOPEMBI U | IPaKTHYECKUe 3aHATHS, | 2. DIEMEHTHI TECTUPOBaHUE,
hopmyIsl JTUCKPETHOW | caMOCTOsITeNbHAsE ~ paboTta MaTeMaTHUYeCKOU JIOTUKH. Pa3HOYPOBHEBBIC 3aJaHUS
MaTeMaTHKH 0 00pasiry. oOyuatonuxcs, nMoArotoBka | 3. OCHOBBI TeOpUH rpadoB. U KYpCOBOM MTPOEKT.




U caadya MpoMexyToyHoOH | 4. KoHeuyHble aBTOMATHI.
aTTeCTallHH.
Bricokuit IIK-2.2 Ymeer mupumeHsTh | JIekunoHHbIe n | 1. OCHOBBI TEOPUU MHOXKECTB. | YCTHBII onpoc,
YpOBEHb OCHOBHBIE TEOPEMBI U | TPaKTHYECKUE 3aHATHSA, | 2. DJIEMEHTHI TECTUPOBAHHUE,
hopmyIsl JTUCKPETHOW | caMOCTOsITeNIbHAasE ~ pabora MaTEMaTHYECKON JTOTHUKH. Pa3HOYPOBHEBbBIC 3aJlaHUS
MaTeMaTHKH. oOyuaromuxcs, moaroroska | 3. OcHOBBI Teopuu rpagos. U KypCOBOM MPOEKT.
U craya mnpomexyrouHoi | 4. KoHeuHble aBTOMATEI.
aTTeCTallHH.
Bnaneer
basoBbii ypoBeHb | [/K-2.3 Bnaneer OCHOBHbIMH | JIEKIIMOHHBIE u | 1. OCHOBBI TEOPUU MHOKECTB. | YCTHBIN orpoc,
METOJIaMH, MPHEMaMH, | ITPAKTUYECKHE 3aHATHSA, | 2. DJIEMEHTHI TECTUPOBaHUE,
aIropuTMaMM  HM  croco0amu | caMocTosiTeNlbHas — pabota MaTeMaTHIECKOM JIOTUKH. Pa3HOYpPOBHEBBIE 3aJaHUs
OPUMEHEHHST  COBPEMEHHOro | oOydarommxcsi, moAaroroska | 3. OcHOBBI Teopuu rpados. ¥ KYpPCOBOM MTPOEKT.
MaTEeMaTHYeCKOro  ammapara | U caadya mnpomexkyTouyHoit | 4. KoHeuHble aBTOMATEI.
JUIST peuieHus 3a71a4 | aTTeCTallUH.
npogeccuoHaIbHON
JEATEIbHOCTH.
Cpenuuit IIK-2.3 Bimaneer wMetogamH, | JIeKIMOHHBIE u | 1. OCHOBBI TEOPUU MHOXKECTB. | Y CTHBIN omnpoc,
YPOBEHb npUeMaMi, aIropuTMamMu | | IPAKTUYCCKUE 3aHATHS, | 2. DJIEMEHTHI TECTUPOBaHUE,
crocobamu NPUMEHEHHs | CAMOCTOsITEbHAS ~ paboTa MaTeMaTU4eCKOM JIOTUKH. pPa3HOYpPOBHEBHIE 3aJaHUs
COBPEMEHHOTO obyuaromuxcs, moaroroska | 3. OcHOBBI Teopuu rpagos. U KYpPCOBOM MTPOEKT.
MaTeMaTHYeCKOr0  amnmapara | 1 cJada mpomexyTouHoit | 4. KoHeuHble aBTOMATEI.
JUIST penieHus 3a/1a9 | aTTECTallUH.
npo¢eccuoHaIbHOM
NESTETLHOCTH 110 00pa3iry.
Bricokuit IIK-2.3 Bmaneer wMetojami, | JIeKIMOHHBIE u | 1. OCHOBBI TEOPUU MHOXKECTB. | Y CTHBII onpoc,
YPOBEHb npueMaMi, aIrOpuTMamMu | | IPAKTUYECKHE 3aHATHS, | 2. DJIEMEHTHI TECTUPOBaHUE,
crocobamu NPUMEHCHHSI | CaMOCTOsITeNIbHAsE ~ paboTa MaTeMaTU4eCKOM JIOTHKH. Pa3HOYPOBHEBBIC 3aJaHUS
COBPEMEHHOTO obydaromuxcs, moaroroka | 3. OcHOBEI Teopuu rpagos. U KYpPCOBOM MTPOEKT.
MaTeMaTHYECKOTO0  ammapara | U cJada HIpoMeXyTouHoi | 4. KoHeyHble aBTOMATHI.
TUIST pelIeHus 3a7a4 | aTTecTalyH.
npogeccuoHaIbHOM

JCATCIIBHOCTH.




Ta0muna 3

2. IEPEYEHb OLIEHOYHbIX CPEJICTB®

Ne | HammenoBaHue
OLIEHOYHOI'O
CpeacTBa

XapakTepucTUKa OLIEHOYHOTO CPEACTBA

[IpencraBnenue oueHouHoro cpeactsa B POC

1 | YcrHslii onpoc

CpencTBO KOHTPOJSL YCBOCHHUS y4eOHOTO MarepHaja TEMBI,
paszena WM pPas3lenoB TUCIMIUIMHBI, OPraHM30BaHHOE Kak
yueOHOE 3aHsATHE B BHJIC coOecelOBaHMS IPENoaaBaTelis C
00yJaronuMuCs.

Bompocsr mo TemMam/paszzienamM AUCIHUILTHHB

2 | Tect

CpencTBo, MO3BOJSIIOIIEE  ONEHUTHh  YPOBEHb  3HAHHMA
oOydJaromerocss myreM BbIOOpa MM OJIHOTO M3 HECKOJIBKUX
BapHaHTOB OTBETOB Ha IOCTaBJICHHBIN Bompoc. Bo3moxHO
UCTIOJIb30BaHUE TECTOBBIX BOIPOCOB, IPEIYCMATPUBAIOIINX
BBOJ O0OY4aroUIMMCsl KOPOTKOTO UM OJHO3HAYHOTO OTBETa Ha
MOCTABJICHHBI BOMPOC.

TecrtoBble 3a1anusa

3 | KonrponbHas
pabora

CpeacTBo MpoOBEpKM YMEHUH NPUMEHSTHh INOJYyYEHHBIE 3HAHUS
JUIsl peLlIeHus 3a1a4 ONPEAEIEHHOrO TUIIA [10 TEME WM Pa3eily

Kommnexkt KOHTPOJIbHBIX SaHaHI/Iﬁ 10 BapruaHTaM

4 | IIpoekr

KoHeuHbIl IPOJYKT, MOMy4aeMblil B pe3ynbTaTe INIaHUPOBAHUS
N BBIIIOJJHCHHUA KOMIIJICKCA y‘{e6HbIX U HCCICOOBATCIIBCKUX
3aganuii.  Ilo3Bomsier  OLEHUTH  yMEHHMA  OOYYarOLIUXCS
CaMOCTOATENIbHO KOHCTPYHPOBAaThb CBOM 3HaHMsA B IIpoLEcce
pELIeHUs] MPaKTUYECKUX 3a7ad M MpoOIeM, OPUEHTHPOBATHCS B
MH(OPMALMOHHOM MPOCTPAaHCTBE u YPOBEHb
Cc(OPMHPOBAHHOCTH  AHAJIMTUYECKHUX,  MCCIIEJOBATEIILCKUX
HaBBIKOB, HABBIKOB IMPAKTHUYCCKOTO W TBOPUYCCKOI'O MBIIIJICHUS.
Bremomnasercs B WHANBUIYAJIbHOM ITOPAIKE.

WNuauBunyanbHble TBOpUECKUE 3aJaHUS (IPOEKTHI)

5 | Dk3amen

CpenctBo, TMO3BOJISIONIEE OIEHUTh 3HAHUS, YMEHHs, HaBBIKU
oOydJarorierocss 1O Y4eOHOW JUCIUIIMHE W OMNPEJCTUTh
YPOBEHb OCBOCHHS KOMIETEHIIUM.

Bomnpocs! k 3x3aMeny

13 YKasblBatoTcA OUEeHO4YHble CpeacTea, NpUMeHAeMble B Xo4e peannsaynu pa6oqel71 nporpammel ,D,aHHOVI ANCcUunnanHbI.




3. OIMUCAHUE NNOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSA KOMIIETEHIIAI

OrneHMBaHUE PE3YyILTATOB 00YUCHHS 110 TUCHUILINHE « DYHKIMH OyJIEBBIX IEPEMEHHBIX» OCYIIECTBISCTCS B

cooTBeTCTBHUH C [010’keHHEM O TEKYIIIEM KOHTPOJIC YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTalluH 00YJIArOIIMXCS.

[TpexycMOTpeHBI CAeMYIONTUE BUIBI KOHTPOJIS: TEKYIIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUIOB ayJAUTOPHOU H
BHEAYIUTOPHOU NESITEILHOCTH 00yUJaIOIIEToCs C IMEJbI0 MOMydeHUs TePBUYHON HHPOPMAITUN O XOJ€ YCBOCHUS OTACITBHBIX
AJIEMEHTOB COJEP KaHUs TUCIUIUIMHBI) U IPOMEKYTOUHAS aTTecTalus (OIEHUBACTCSl YPOBEHB M Kaue€CTBO MOJTOTOBKH I10
JTUCHUIUIMHE B IIEJIOM).

[TokazaTenn v KpUTEPUH OIICHUBAHUS KOMIIETEHITUH, (JOPMHUPYEMBIX B TIPOIIECCE OCBOCHUS JAHHOW TUCITUTITNHBI,
OIMCaHbI B Ta01. 4.

Tao0mumna 4.



Kon YpoBeHb OCBOEHUS HNuaukatopsl Kputepuu orieHuBaHMs pe3yIbTaToOB O0yICHUS
KOMITETCHIIMU | KOMIICTCHIMH JOCTYKCHUS
KOMITCTCHIINU
Henocrarounstii yposens | OIIK-1.1, OIIK-3.1 Cmydenm He cnocoben camocmosimenvHO 6bl0CNsAMb 2IA6HbIE NOJIONCEHUS 8 U3VUEHHOM
OrieHka TIK-2.1 Mamepuane oucyuniunsl. He 3naem ocHog mamemamuxu, OCHOGHble meopembvl U POpMYIvl
«HEYIIOBJICTBOPHUTEIILHO» OUCKPEMHOT MAMEMAMUKY U MeOPemuseckux 0CHO8 UHMOPMamuKuy.
Cmyoenm He ymeem peuiamsv CMAHOApPmMHble NPOGDECCUOHATbHBIE 3A0aUl C HpPUMEHEeHUeM
OCHOBHLIX meopeM U  (opmyn  OUCKDETMHOU MamemMamuxy, meopemuieckux OCHO8
UHGOpMaAMuUKYU, Memooos MAMeMAMUYECK020 U UMUMAYUOHHO20 MOOETUPOBanus Os
asmomamu3ayuy 3a0a4 NPUHAMUsL peuleHull 8 0oaacmu npopeccuoHaIbHOU OessmeIbHOCTU.
Cmydenm me 61a0eem HABLIKAMU MEOPEMUUECKO20 U IKCHEPUMEHMATLHO2O UCCIe008AHUSL
00beKmo8  NpopeccuoHanrbHOU  0esSMeNbHOCMU, NPOBEOCHUsT  UHIICEHEPHBIX — PACuemos
OCHOBHBIX NOKA3amenell pe3yibmamugHOCmu CO30anus U NPUMEHEHUs UHQDOPMAYUOHHBIX
cucmem U MeXHONO2Ull, a MAKdCce MEemooamu, NPUeMamu, aieopummamu u cnocoobamu
NPUMEHEHUSI  COBPEMEHHO20 — MAMmeMAamuyeckoeo  annapama Oas — peuieHus  3a0ay
npopeccuoranbHoU 0essmenbHOCm.
BbazoBerit ypoBeHb OIIK-1.1, OIIK-3.1 | Cmyoenm yceoun ochosHoe coldepicanue Mamepuanra OUCYUNIUHbL, HO umeem npoobenvl 8
OrieHka 1IK-2.1 yeceoenuu mamepuana. Mmeem necucmemamu3upo8anuvle 3HaAHUA 00 OCHOBAX MAMEMAMUKLU,
«yJIOBJIETBOPUTEIBHO) OCHOBHLIX meopemMax U opmyrax OUCKPEemHOU MAMEMAMUKU U Meopemuyeckux OCHO8
OIlK-1, uHgopmamuxu.
OIIK-3 Cpenuuii ypoBeHb OIIK-1.1, OIIK-3.1 | Cmyoenm cnocoben camoCmosmenvHo 6bl0eNAmb 2NAGHble NONONCEHUs 8 UYUEHHOM
IIK-2 OreHKa «X0pomIo» T1IK-2.1 mamepuane. 3Haem OCHOBbI MamMeMaAmMuKu, OCHOBHble Meopembvl U POPMYIbl OUCKPEMHOU

mamemamurku U meopemudecKux OCHo6 uH([)opMamuKu.

Bricokuii ypoBeHb

OIlIK-1.1, OlIK-3.1

Cmy()eHm 3Haem, noHumaent, gbloeisiem 2NABHble NOJIONCEHUS 8 U3yyeHHom mamepuaie u

OneHka «OTIMYHO» IIK-2.1 Ccnocoben 0amv KpamKyio Xapaxmepucmuky 0CHOSHLIM UOesiM NPOPAbOMANHO20 MAmepuand
ducuunﬂqul. Tloxasvieaem Zle6OKO€ SHAHUEe U NOHUMAHUE OCHOB8 mMamemamuKu, OCHOBHble
meopembl U PopMYnbl OUCKPETMHOU MAMEMATUKU U MeOPEeMUYECKUX OCHO8 UHQOPMAMUKL.

VYmeer
bazoBblii ypoBeHb OIIK-1.2, OIIK-3.2 | Cmyoenm ucnvimvlgaem 3ampyOHeHUsi npu peuleHuu CmaHOapmHulX NpopecCUOHATbHBIX
TIK-2.2 3a0ay ¢ NPUMEHEHUeM OCHOBHbIX meopem U QOopMyL OUCKPEMHOU MAamemMamuxi,

Meopemuteckux OCHO8 UHMOPMAMUKU, MemOo008 MAMeMamuiecko20 U UMUMAYUOHHO20
Moloenuposanusi Ol AGMOMAMU3AYUY  3A0a4  NPUHAMUSL  peuleHull 8  obracmu
npogheccuonanvbHol 0esimenrbHOCHIL.

CpenHuil ypoBeHb

OIlIK-1.2, OlIK-3.2
1IK-2.2

Cmydenm ymeem pewams CcmaHoapmmuvie NPoOPECCUOHATbHBIE 3a0auu no o0o6pasyy ¢
NpUMEHEeHUeM OCHOBHLIX meopeM U opmyn OUCKDEMHOU MAMEeMAMUKY, meopemuyeckux
OCHO8 UHDOPMAMUKU, MEMOO08 MAMEMAMULECKO20 U UMUMAYUOHHO20 MOOEUPOBAHUS O
asmomamu3zayuu 3a0a4 NPUHAMUSL peuleHull 8 001acmu NPogeccuoHaIbHOU 0esmeIbHOCMU.




Bricokuii ypoBeHb ‘ OIIK-1.2, OIIK-3.2 ‘ Cmyoenm ymeem pewamv CMAHOAPMHbBIE NPOPECCUOHANbHBIE 304U C NPUMEHEHUEM




T1K-2.2 OCHOBHBIX meopeMm U opmynr  OUCKDEmHOU MAMeMamuKy, meopemuyeckux OCHO8
uHpopmMamuru, Memooos MAMemMamuiecko20 U UMUMAYUOHHO2O MOOEIUPOBAHUs OIS
asmomamusayuu 3a0a4 NPUHSAMUSL PeUeHUll 8 001acmu nPopeccuoHaIbHO 0esTMeIbHOCU.

Bnaneer

BbazoBeiit ypoBeHb OIIK-1.3, OIIK-3.3 | Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMUYECKO20 U IKCHEPUMEHMATbHO2O0

I1K-2.3 uccnedosanuss 00beKmo8 NpoPecCUOHANbHOU OesIMENbHOCU, NPOBEOCHUS UHICEHEPHBIX

pacyemos  OCHOBHLIX — NoKazameneli  pe3yTbMAMUEHOCMU — CO30AHUA U NPUMEHEeHUs
UHDOPMAYUOHHBIX CUCTIEM U MEXHONO2U, a MAKH*Ce MEeMmOOamu, NPUEMAamu, ar2opummami u
cnocobamu npUMeHeHUs. COBPEMEHHO20 MameMamuiecko2o annapama O peuwenus 3a0ay
npogeccuoranbHoU 0essmenbHOCm.

Cpennuit ypoBeHb

OIIK-1.3, OlIK-3.3
1IK-2.3

CmydeHm eradeem 3HAHUAMU BCE20 U3y4eHnHoco mamepuania, eraoeem HABLIKAMU
meopemuvyeckoeo U IKCNepuUMenmaitbHoco uccie0o8anusi 0OvbeKmos npO@eCCZ/{OHCUZbHOﬁ
deﬂmeﬂbﬁocmu, npoeeéenuﬂ UHJHCEHEPHbLX pacvemoes OCHOBHbIX nokazameieti
pes3yiomamueHocmu Cc030aHus U NpuMeHeHUsl MH(Z)OpM(JL]uOHHle cucmem u MQXHOJIOZMZJ, a
makace MemodaMu, npuemamu, ajgeopummamu u cnocobamu NPpUMEHEHUSL COBPEMEHHO20
mamemamudyecKkoeo annapama ons peuterus 3a0au npogbeccuonwzbnoﬁ oesimenbHOCMU.

Bricokuii ypoBeHb

OIIK-1.3, OlIK-3.3
1IK-2.3

Cmyoenm enadeem KOHYEeNmMyanibHO-NOHAMULIHLIM ~ ANNAPANOM, HAYYHBIM — A3bIKOM U
mepmMuHonocUell, HABLIKAMU MeOPemuyeckoe0 U IKCNEPUMEHMANbHO20 UCCAeO08AHUS
00beKmo8  npoheccUOHanbHOU  0esAMeNIbHOCMY, NPOBeOeHUsl  UHNCEHEPHLIX — PACHemos
OCHOBHBIX NoKazamenell pe3yTbMAmMUeHOCMY CO30aHUSL U NPUMEHEHUS UHDOPMAYUOHHBIX
cucmem U MeXHONO2UU, A MAKHCEe MemoOaMu, NpuemMami, aicopummamuy u cnocooamu
NPUMEHEHUSI  COBPEMEHHO20 — MAMmeMamuyecko2o annapama Oas — peuleHus — 3a0ay
npopeccuoranbHoU 0essmenbHOCmU.




4. MeTtoan4ueckne MaTepuaJibl, ONpeaesiionue npoueaypbl
OlLICHUBAHUSA Pe3yJIbTAaTOB 00y4YeHUs

3aganus B ¢popmMe yCTHOTO onpoca:

Y CTHBIN ONPOC UCTIONB3YETCS AJISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH 00YYaIOLIUXCS 110
JUCLMIIJIMHE B KAUE€CTBE IPOBEPKU PE3ybTaTOB OCBOEHUS MaTepuana. Kaxxaomy cTryaeHty
BBIJIA€TCS CBOM COOCTBEHHBIH, Y3KO CPOPMYIUPOBAHHBIIM Borpoc. OTBET JOJIKEH ObITh YETKUM
U KPaTKUM, COJIep KallliM BCE OCHOBHBIE XapaKTEPUCTUKH OMUCHIBAEMOro MOHATUA. B cBoeM
OTBETE CTYJEHT JIOJDKEH MOKa3aTh YMEHUS MPOCIEKUBATH MPUUMHHO-CIIEICTBEHHBIE CBSA3H U
HaBBIKU PACCYXKICHUI U JOKa3aTEeIbCTBA.

3aganus B ¢popMe TeCTUPOBAHUSA

Tect npencrasisier co00il KOHTPOIBHOE MEPOIIPHUITHE IO YIEOHOMY MaTepHaly Kaxao0i
TeMbl (pa3jena) [AUCUUIUIMHBI, COCTOSILIEE B BBIIOJHEHHH OOYYaIOMIMMCS  CHCTEMBI
CTaHAAPTU3UPOBAHHBIX 3aIAHUH, KOTOPas M03BOJIIET ABTOMATU3UPOBATh IIPOLEAYPY U3MEPEHUS
YPOBHS 3HAHUI U YMEHUN 00 y4yarouerocs.

TectupoBaHue ABISETCS CPEACTBOM TEKYLIETO KOHTPOJS YCIEBAEMOCTH OOy4aroIuXcs
[0 JUCUUIUIMHE M MOJXET BKJIIOYaTh B ce0s cCIenyrole THUIbl 3aJaHuil: 3aJaHue C
€MHCTBEHHBIM BBIOOPOM OTBETa M3 MPEAJIOKEHHBIX BapHAHTOB, 3a/laHUE Ha OINpEIeNICHUE
BEPHBIX U HEBEPHBIX CYXKJICHUII; 3aJaHNE C MHOYKECTBEHHBIM BEIOOPOM OTBETOB.

B kaxxnom 3a1aHuu HEOOXOAMMO BbIOpaTh BCE MTPABUIIbHBIE OTBETHI.

KonTpoabnas padora
CpencTtBo MpOBEpPKH YMEHUI NPUMEHSTH IMOJMYYCHHBIE 3HAHHS [JIs pEIIeHUs 3a]ad
OTIPE/ICTICHHOTO TUIIA 110 TEME WM pa3aeny

IIpoexr

KoHeuHBII NpoayKT, mOJy4aeMblii B pe3yiabTaTe IUIAHUPOBAHMS U BBIITOJIHEHUS
KOMIUIEKCa Yy4eOHbIX M HCCIIENOBaTeNbCKUX 3anaHuil. [lo3Bonsier OLEHUTh yMeHHA
oOyJaromuxcs CaMOCTOSATENIbHO KOHCTPYHMpPOBaThb CBOM 3HAaHUS B IPOLECCE PELICHUS
NPaKTUYECKUX 3a/Jad U MpoOjeM, OpUEHTHPOBATHCS B HMH(POPMALMOHHOM IPOCTPAHCTBE U
YpOBEHb  C(OPMHPOBAHHOCTH AHAIMTUYECKHUX, MCCIIEAOBATEIbCKUX HABBIKOB, HAaBBIKOB
IPAKTUYECKOTO U TBOPYECKOTO MBIIIIEHUS. BBINIOIHIETCS B MHAMBUAYAJIbHOM MTOPSIAKE.

JK3aMeH
CpencTBo, MO3BOJNAIONIEE OLEHUTh 3HAHMS, YMEHHS, HAaBBIKM OOydarolerocs o y4eOHOil
JUCLUIUIMHE U OIPENeNNTh YPOBEHb OCBOCHHSI KOMIIETEHIIUH.

5. MartepuaJibl Uil NPOBEIEHUS TEKYLEro KOHTPOJIS U
NMPOMEKYTOUYHOM aTTeCTALMH

3ananust B popMe yCTHOIO onpoca

Cemectp 3



Pazoen 1. Ocnosvl meopuu mHodcecms.

Yto Ha3pIBacTCH MHOXCCTBOM, 2JICMCHTaMU MHOKecTBa?

Kakue onepanuu Haj MHOXKECTBaMU Bbl 3HaeTe?

Yro Takoe JeKapTOBO MPOU3BEIEHIE MHOKECTB?

CdopmynupyiiTe OCHOBHBIE CBOMCTBA I€KaPTOBA IPOU3BEIECHUS JIBYX MHOXKECTB.
Yro Ha3bIBaeTCss OMHAPHBIM OTHOLICHUEM Ha MHOXKECTBE?

Onepaum/l Hanq 6I/IHapHBIMI/I OTHOIIICHUSMH U UX CBOMCTBA.

Omnpenenure O0yieBy MaTpuily OMHAPHOI'O OTHOLIEHHS HA KOHEYHOM MHOKECTBE.
Kak onpenensiercst orodpaxenue? Buapl oToOpakeHU 1 X CBOICTBA.

JlaiiTe noHsTHE TPYNIIbBI, KOJIbIA U TOJ.

UYro Takoe nopsAI0K ¥ SKBUBAIEHTHOCTh Ha MHOKECTBE?

Paszoen 2. Dnemenmol mamemamuyeckou 102UKU.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

[laiite onpeneneHrne BbICKa3bIBaHMUS.

[lepeuncnure OCHOBHBIE CUMBOJIBI aJIT€Opbl BHICKA3bIBAHU.

[Tepeunciure OCHOBHBIE (DYHKIIUU aJIr€Opbl JTOTHKH.

Yro sBNsSETCS OCHOBHOM 3a/1aueii areOpbl JIOTUKU ?

Uto Takoe TabIHIIbl UICTUHHOCTH JIOTHYECKUX (PYHKIIUANA?

CocrtaBbTe TaOIUIy HCTUHHOCTH (DYHKIMH JU3BbIOHKIIMK U KOHBIOHKIUH.
CocraBbTe TaOIMIly HICTUHHOCTH (PYHKITMH UMIUTMKAIIUU U SKBUBAJICHTHOCTH.
CocraBbTe TaOIMIy ICTUHHOCTH (DYHKIUI OTPULIAHUS U CIOKEHHS [0 MOJIYIIO 2.
CocraBbre Tabnuny ucrunnoctd yaknuit L tpux leddepa u Crpenka IIupca.
@opmynel  anredpsl  soruku. [Ipuopurer noruueckux omnepauuid. Kaxue

OTHOICHUA NMCKOT MECTO Ha MHOXXCCTBEC JIOTHYCCKHUX onepaunﬁ?

11)
12)
13)
14)

Uro Takoe cHHTaKcH4YecKas CTpykTypa Gpopmyisi?

Ha xakue xiaccsl gensites GopMysl anreOpbl JIOTUKHA?

JaiiTe onpeneneHue JOrnyeckoi GyHKIUUA MHOTUX [TEPEMEHHBIX.

Uro Takoe BeKTOp 3HaueHM OyneBoit pynkuun? [IpuBeanre mpumep NOCTPOCHHUS

Ta6J'II/II_U:I HCTUHHOCTH JIOTHYECKOMH q)YHKI_[I/II/I MHOTUX INCPEMCHHbIX.

15)  Cxounbko cyniecTByeT O0yJeBbIX (YHKIHI OT n NEpEeMEHHbIX?

16)  Yro Takoe JJH® u KHD?

17)  Kaxos anroputm nocrpoenust CIIH®? Ilpuseaute npumep noctpoenus CAHD.
18)  Kaxos anroputm noctpoenuss CKH®? Ilpusenute npumep noctpoenuss CKHO.
19)  CocraBere CKH® u CIH® nnst pyHKUIMU.

20)  Ilpueaute nmpumep nocrpoenuss C/AHD.

Cemectp 4

Paszoen 2. Dnemenmol mamemamuyeckou 102UKU.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

Jaiite onpeenenue MOIHON cucTeMe OyneBbIX (DYHKITUH.

IIepeuncnure kmaceel [locra.

Jaiite onpenenenue ABOHCTBeHHOM (pyHkimu. [IpuBeanuTte npumepsl.
Maiite onpenenenue camoBoicTBeHHON QyHKIMU. [IpuBeanTe mpuMepsl.
[Toctpoiite noaunom XKerankuna 11 GyHKIMM «cTpenka [Tupcay.
Chopmynupyiite Teopemy Ilocra.

Yro takoe 6a3uc? [Ipusenure npumMepbl 6a3UCOB.

[lepeunciure OCHOBHBIE METOIbI MUHUMU3ALMH (DYHKITHI.

PacckaknTe 0 MeTOIE CKIICHK.

Pacckaxute o metone kapt KapHo.



Paszoen 3. Ocnosvr meopuu epagos.

6)

Maiite onpenenenue rpada.

Cdopmynupyiite criocoOsl 3aanus rpada.

Urto Takoe MapuIpyThl, LETH, IUKIIbI, CBI3HOCTH?

Kakue onepanuu Haja rpadamu Bbl 3HaeTe?

Uro takoe Diinepos rpad? Kpurepuii sitnepoBocTH.

Uro Takoe octoBHOE nepeBo? Chopmynupyiite anroputM Kpackana as

IMOCTPOCHHUA OCTOBHOI'O A€PEBA MUHHUMAJIBHOI'O BECA.

7)
8)
9)
10)

Yro takoe ['ammiibTOoHOB Tpad?

Cdopmynupyiite 10CcTaTOUYHBIC YCIOBUS TaMHJIBTOHOBOCTH.
JaiiTe onpenenenue miaHapHoro rpada.

Chopmynupyiite Kputepuil IuIaHapHOCTH rpada.

Paszoen 4. Koneunvie asmomameoi.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

Uro Takoe JOru4ecKuii KOHEYHbIN aBTOMAT?

IIpencraBpTe B BUJI€ PUCYHKA JIOTUYECKUN KOHEUHBIN aBTOMAT.

[Tepeuncnure ciocoObl 3a1aHUsI KOHEYHOTI'O aBTOMATA.

Urto Takoe TaKT KOHEYHOI'O JIOTMYECKOro aBTomMara’?

[TpuBeauTe npumMep KOHEYHOIO aBTOMara 0e3 naMsTH.

IIpuBenuTe npuMep KOHEYHOTO aBTOMATa C MaMsAThIO.

[TpuBeauTe npumMep KOHEYHOI'O aBTOMATa ¢ 0OPaTHOM CBA3BIO MO BBIXO.Y.
IIpuBenuTe npuMep KOHEYHOTO aBTOMATa 110 CXEME CPaBHEHHUsI HA PaBEHCTBO.
Jaiite onpenesieHne KAHOHMYECKUX ypaBHEHUM aBTOMATa.

OnuiuuTe alrOpUTM MOITY4YEHNUS KAHOHUYECKUX YPaBHEHUN aBTOMATa.

Kontponupyemsie komnereniuu: OIIK-1, OITK-3 u [1K-2.
Oyenka Komnemenyutl OCyWecmeaisiemcs 8 cCoomeemcmsuu ¢ maoauyet 4.

KoMmieKT KOHTPOJILHBIX 3a1aHU I

Tperuii cemectp

Tema 1. OcHOBBI TEOPUH MHOXKECTB.

ou ks wWwN e

0).
7.

Bapmnanr 1.
JlaTh onpeneneHne onepamny nepeceueHnss MHOXKECTB.
JlaTp onpeneneHne onepanyuy Mponu3BeIeHUs IBYX OMHAPHBIX OTHOLICHUIH.
3aKOH AUCTPUOYTUBHOCTH TIEPECEUYEHHSI OTHOCUTEIBHO 00BETMHEHHSI MHOKECTB.
Jatb onpeneneHue GyHKIHH.
JlaTh moHsATHE pa30MEHUS] MHOXKECTBA.
Jlokazate paBeHCTBO MHOXkecCTB 1o omnpenenenuto: A\ (BUC) = (A\ B)N(A\

Omnpenenutsd cBOWCTBAa OMHAPHOTO OTHOIIEHUS P (pedhIEKCUBHOCTD,

I/IppC(I)J'ICKCI/IBHOCTL, CUMMCTPUYIHOCTh, aHTUCUMMCTPUIHOCTD, TpaH3I/ITI/IBHOCTL). ByI[CT I p

OTHOILEHHEM SKBUBAJIEHTHOCTH Wik nopsanka?p = {(x,y)|x,y € R, x? = y?}.

8.

Senserca mu Gynkuus f(x)=x> HHBEKTHBHOMN?



Bapuanr 2.

1. JlaTb onpenenenue onepanuu 00bEINHEHUSI MHOXKECTB.

2. Jatb onpenenenue pedeKCHBHOT0 OMHAPHOTO OTHOLICHUSI.

3. 3aKOH TUCTPUOYTUBHOCTH O0BbETUHEHHS OTHOCUTENILHO IIEPeCceueH sl MHOKECTB.
4. [TonsiTne OMHAPHOH anredpanveckoil onepanyy U TPH €€ CBOMCTBA.

5. CBOIICTBO MOAMHOKECTBA CYETHOT'O MHOXKECTBA.

6. Jokasare paBeHCTBO MHOXkeCTB 10 omnpenenenuto: A \ (A \ B) = ANB

7. Onpenenuts cBOWCTBAa OMHAPHOTO OTHOLIEHUS P (Pe(IEKCUBHOCTb,

UppedIECKCUBHOCT, CHMMETPHYHOCTD, aHTHCUMMETPHUYHOCTh, TPAH3UTUBHOCTE). Byner mu p
OTHOIIICHHEM 3KBHBAJICHTHOCTH WM nopsiaka?p = {(x,y)|x,y € N, x genutcsa Ha y}.

8. SIBsieTcs U CIENYIOIIUE OTHOIICHUS (PYHKIIUSMHU:

{(1,2); (23); 3,2);  {(1,2);(1,3);(2,3)}  {(x, x*-2x-3) |[x ER}?

Bapuant 3.
JlaTp ompeneneHue onepanu pa3sHOCTH MHOXKECTB.
Hatb onpenenenue uppedeKCHBHOro OMHAPHOIO OTHOIIEHUS.
3aKOH KOMMYTaTUBHOCTH I1€PECEUEHUSI MHOXKECTB.
JlaTb omnpeneneHnue Koibla.
OcHOBHBIE OTIEpaIK HAJ MHOYKECTBAMHU.
Joka3zate paBencTBO MHOXkecTB 10 ornpeaeneHuto: A \ (B '\ C) = (A\ B)U(ANC)

ok wnNeE

7. Omnpenenutsb cBOWCTBAa OMHAPHOTO OTHOMIECHHS P (pe(hICKCHBHOCTD,
UppeIIeKCUBHOCTh, CHMMETPUYHOCTh, aHTUCHMMETPHYHOCTb, TPAH3UTHBHOCTH). Byzer mu p
OTHOIIICHHEM 3KBUBAJICHTHOCTH WM nopsiaka? p = {(x,y)|x,y € N, x — y genurca Ha 2}.

8. SBnsieTcs M 0TOOpaKeHHe CIOPBEKTUBHBIM f:x— X2, X={x |-3<x<5}, Y={x |

0=<x=<25}?
Bapuanr 4.

1. JlaTp ompenenenue onepanyu JOMOJHEHHUS 10 MHOXKECTBA.

2. JlaTb omnpenenenne CMMMETPUYHOTO OMHAPHOTO OTHOIIEHUSI.

3. 3aKOH KOMMYTaTUBHOCTH OOBEINHEHHS] MHOKECTB.

4. Jlath noHsTHE OyAEBOM MAaTPHUIIBI JAHHOTO OMHAPHOTO OTHOIICHHUSI.

5. MorHoCcTh 00beIMHEHNSI KOHEYHOTO MIJIM CUETHOT'O YMCJIa CUETHBIX MHOXKECTB.

6. Jlokazatbk paBeHCTBO MHOXecTB 10 onpenenenuto: (ANB)U(CND) =
Aauc)NBUC)NCAUD)N(BUD).

7. Onpenenuth cBoiicTBa OMHAPHOI'O OTHOMIEHHUS P (PEPIIEKCUBHOCTD,

Uppe(IEKCUBHOCT, CHMMETPHUYHOCTh, aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTE). byner nu p
OTHOIIICHHEM SKBUBAJICHTHOCTH WM nopsiaka? p = {(x,y)|x,y € Z, (x — y) — 4yeTHoOe}.

8. SBnsiercst 1 0ToOpakeHHUEe CIOPBbEKTUBHBIM, TJ1€ X — MHOKECTBO KPYIOB, Y —
MHO>KECTBO TMOJIOKUTEIbHBIX JAEHCTBUTENIBHBIX YHCEN, KAXKIOMY KPYT'y COIIOCTaBIISIETCS €To
IUIOIIAaL?

Bapwanr 5.
1. JlaTtb onpenenenue onepanuu 1€KapTOBOro MIPOU3BEIEHUS MHOKECTB.
2. JlaTp omnpenenenue aHTHCUMMETPUYHOTO OMHAPHOTO OTHOLICHHUS.

3. 3akoH ACCOLMAaTUBHOCTH NIEPCCCUCHUS MHOKCCTB.



o v ok

7.

JlaTe noHsTHE 00MaCTH 3HAYCHUI OMHAPHOTO OTHOIICHUSI.

JlaTp onpeneneHrue CMMMETPUYHOIO 31eMeHTa. Ero cBOMCTBO.

Jlokazatpe paBeHCTBO MHOkecTB 110 omnpenenenuto: (A \ B)NC = (ANC) \ B.
Onpenenuts cBOWCTBAa OMHAPHOTO OTHOLIEHUS P (Pe(IEKCUBHOCTb,

uppedIeKCUBHOCTh, CHMMETPUYHOCTh, AHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTD). byner nu p

OTHOLIEHUEM
8.

SKBUBaJICHTHOCTH win nopsinka? p = {{x,[)|x,y EN, x —y =2 }.
SBnsercsa nmu ornomenue {(1,a); (1,b); (2,a)}, onpeneneHHOE HA 1EKAPTOBOM

npousBegeHuu MHOKecTB A={1,2} u B={a,b}, byakuueir?

AR o

6.
(AUB)N(AU
7.

Bapuanr 8.

Jlate onpenenieHre onepaiyy nepeceueHust AByX OMHAPHBIX OTHOLICHHI.

JlaTh omnpeielieHne MHbEKTUBHOTO OTOOPasKCHUSL.

Jlath onpenesieHrne MHOKECTBA MOIITHOCTH KOHTHHYYM.

CoiicTBa nmpou3BeieHU IBYX OTOOpaKEHUH.

JlaTh ompe/ieieHue IrPYIIIEL.

Jloka3aTh paBEHCTBO MHOKeCTB 110 onpenenennio: (ANB)U(ANB) =
B).

Omnpenenutb CBOHCTBa OMHAPHOTO OTHOLICHUS P (Pe(IIEKCUBHOCTS,

uppedIeKCUBHOCTh, CHAMMETPUYHOCTD, aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTD). bynet nu p

OTHOIICHUEM

ok wnN R

7.

9KBHBAJICHTHOCTH Wi nopsiaka? p = {(x,y)|x,y € Z, (x —y) — He4yeTHOe}.

Bapuanr 9.
JaTe onpeneneHue onepanyu J0MOTHEHUS 10 OMHAPHOTO OTHOLICHUSI.
Hatp onpeneneHne CIOPbEKTUBHOTO OTOOPAXKEHUSI.
JlaTp omnpeienenue OTHOILEHHs SKBUBAJICHTHOCTH.
3aKOH UJEMIIOTEHTHOCTH IEPECEUEHUS.
JlaTtb onpenenenue noJs.
Jloka3zate paBeHCTBO MHOkeCTB 1o omnpenenenuto:BU(A \ B) = AUB
Onpenenuts cBoicTBa OMHAPHOI'O OTHOIIEHHUS P (PE(IIEKCUBHOCTD,

UppeIeKCUBHOCTh, CHAMMETPUYHOCTb, aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTD). bynet nu p

OTHOIICHUEM

o U e wWwhR

7.

skBuBaNeHTHOCTH Wi opsiaka? p = {(x,y)|x,y €N, x? =y }.

Bapmuanrt 10.
JlaTb omnpenenenue onepanuy pa3sHOCTH ABYX OMHAPHBIX OTHOIIEHHIA.
Jlatb onpenenenue GMEKTUBHOIO OTOOpaXKEHHUS.
JlaTb omnpenenenue OTHOILEHHS MOPSIKA.
CBsI3b OTHOIIEHUS SKBUBAJICHTHOCTH Ha MHOYKECTBE C pa30MEHNEM MHOXKECTBA.
JlaTb omnpenenenne MOHOUAA.
Jloka3ate paBeHCTBO MHOXkeCTB 10 onpenenenuto: A \ B = A \ (ANB).
Omnpenenutsd cBOWCTBAa OMHAPHOTO OTHOWIEHUS P (PehIEKCUBHOCTD,

I/IppC(I)J'ICKCI/IBHOCTL, CUMMCTPUYIHOCTb, aHTUCUMMCTPUIHOCTD, TpaH3I/ITI/IBHOCTL). ByI[CT I p

OTHOIICHUEM

SKBUBaJICHTHOCTH Wi nopsinka? p = {({x,y)|x,y ER, x +y < 0}.

Bapuanr 11.
JlaTb omnpeeneHne MOIHOCTHOIO MHOXKECTBA.



2. 3aK0H HIEMIIOTEHTHOCTH OOLEIUHEHMUS.

3. JlaTb onpeneneHne moIyrpyIlbL.

4. CBs13b OyneBoi MaTpHIlbl O0bEAMHEHNSI OMHAPHBIX OTHOIICHUH ¢ OYJIeBBIMU
MaTpHUIIAMHU 3TUX OTHOIICHUH.

5. MormHoCcTh 00beIMHEHNSI KOHEYHOTO (CYETHOT0, KOHTHHYAIBHOTO) YK CIIa
MHOKECTB MOIIHOCTH KOHTUHYYM.

6. JlokazaTh paBeHCTBO MHOXeCTB 1o onpeneneuuto: AN(B \ C) = (ANB) \ C

7. Omnpenenutsd cBOWCTBAa OMHAPHOTO OTHOIIECHHS P (pehICKCUBHOCTD,

UppeICKCUBHOCTh, CHAMMETPUYHOCTD, aHTUCUMMETPUIHOCTh, TPAH3UTUBHOCTE). byneT nu p
OTHOIIICHHEM SKBHBAJICHTHOCTH WK nopsiaka? p = {(x,y)|x,y € R, 2x = 3y}.

Tema 2. DnemenTsl MaTemaTudeckoit joruku. Copepmiennsie JJH® u KH®. Anredpa
Kerankuna.

Bapuant Ne 1.
1. JTokazaTh paBHOCHIBHOCTD (hOPMYII
(A->(B—c))=((Avc)a(BvO)).
2. ITpuBectu:
a) k JH® u KHO,
6) xk CJH® u CKHO
((A—)C)—)((B —>C)—>((Av B)—)C))).
3. ana pynxmus (popmyna) (((Av E) — (A A B))v (A ~ (B \ C)))
Onpenenuts OyneT v 3Ta GYHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHON U COCTaBUTh
g Heé€ motmHoM JKeranknHa.
4. Mo>XHO 11 U3 yKa3aHHBIX (PYHKIIMN MOJIY4YUTh BCe OYyiIeBbl (YHKIIUHU C ITOMOIBIO
OTepalvy CYTEePIIO3UIIIH?
fi(x, x,) =x, ®x,
f,(x, x,) =x, VX,
f3(x, x,) =1

Bapuant Ne 2.
1. JlokazaTh paBHOCHIBHOCTH (hOPMYIT
(Ar(Ave)a(BvC))=((ArB)v(AAC)).
2. Ilpusectu:
a) Kk JIH® u KHO,
0) xk CAH® u CKH®



(A>(BAT))>(a~0)).
3. ana ¢pynkuus (hopmysia) (Z —C ) - (é_ — Z))
Onpenenuthb, OGyaeT au 5Ta GYHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHOM M COCTABUTh

g He€ nmoiinHoM JKerankuHa.

4. MOXHO T U3 YKa3aHHBIX (DYHKIMHA TOJTYIUTH BCe OyIeBbl (YHKIUHU C TOMOIIBIO
onepaluu Cynepro3uiu?
filxy, %) =x v x,

fz(Xl):)_(l

Bapuant Ne 3.

1. lokazaTh paBHOCHJIBHOCTE (hOPMYIT
((Av B)/\ (Bv C)/\ (C\/ A))E ((A/\ B)v (B /\C)v (C/\ A))
2. [Ipusectu:

a) k IH® u KHO,

6) k CJH® u CKHO
((A—)(B—)C))—)((A—)f)—)(A—) ED)
3. Jlana dynxuus (hopmymna) (A~ B) - (AA B))v(C— A)).

Omnpenenuts, Oyaer jin 3Ta QyHKIUS MOHOTOHHOM, CAMOIBOWCTBEHHON M COCTaBUTh

ISt He€ TTOJIMHOM Kerankuna.

4. MO>XHO 11 U3 yKa3aHHBIX (PYHKINN MONTYYUTH BCE OyNeBbI (YHKIIMH C TOMOIIBIO
OTepaliy CYTEPIIO3UIIIH?
filx, X)) =X A X,

f(x) =X

Bapuant Ne 4.
1. JToxazaTh paBHOCUJIBHOCTB (POPMYIT
(A~ (8~))=((a~B)~0).
2. IIpusectu:
a) Kk JIH® u KHO,
6) xk CAH® u CKH®

((((A—)B)—) Z)—) E)—)E)—) C).
3. Jlana dynkuus (Gopmymna) (m)v (Arn(BvC )))



Onpenenuts, OyAeT U 3Ta GyHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHOW U COCTaBUTh

st Heé monuuoM JKerajakuHa.

4. MOXHO JTU U3 YKa3aHHBIX (DYHKIMHA TOJTYYUTH BCe OyIeBbl (YHKIUHU C TOMOIIBIO
OIlepaIiy CYNEPIO3UIIIH?

filxy, X)) =X, = x,

fz(Xl) :)_(1

BapuanTt Ne 5.
1. JToxazaTh paBHOCUIBHOCTB (POPMYIT
(B—>0)—>((AvB)—(Av0))=(ArB)—> A).
2. ITpuBectu:
a) Kk JIH® u KHO,
6) k CJH® u CKHO

(a-B)> - a)—(B—0)).
3. Hana ¢pyuakius (opmyna) ((A - (B ~C ))v (B - (A - C)))
Onpenenuts, OyaeT ¥ 3Ta GyHKIMS MOHOTOHHOM, CAMOJIBOUCTBEHHOW U COCTAaBUTH

g Heé€ nmoimmHoM JKeranknHa.

4. MO>XHO JI1 U3 YKa3aHHbIX (DYHKIMHA NOJYYUTh BCE OysIeBbl (YHKLHHU C TOMOIIBIO
oIepaLuy Cyneprno3uu’?

fl(Xll Xz) =X1@X2
frlx, x,) =1

Bapuant Ne 6.
1. JToxazaTh paBHOCUJIBHOCTB (OPMYIT
(A> B)A(B>C)~ (a> )= (> B> A)vo).

2. IIpusectu:
a) kK JH® u KH®,
6) xk CJH® u CKHO®

(A-»o)A(B—C))—(A—>B)).
3. Hana ¢yakuus (popmyna) ((A - (B ~ E))v (B - (Z ~ C)))
Omnpenenutk, OyaeT U 3Ta YHKIUS MOHOTOHHOM, CAMO/IBONCTBEHHOM U COCTaBUTh

IS He€ TTOJIMHOM Kerankuna.

4. MOXHO 1T U3 YKa3aHHbBIX (DYHKIIMHA NOJY4YUTh BCe OyIeBbl (YHKIIHUHU C TOMOIIBIO

OTIepAIMH CYTIEPIIO3UIIIH ?



filx, x,) =x, = x,
fz(Xllxz):X1 ~ X,
fi(x, x,)=0

Bapuant Ne 7.
1. loka3aTh paBHOCHIIBHOCTH (DOPMYIT
(A—>(B—=C)—>((ArB)—0))= ((Z —(A-> B))VC).
2. ITpuBectu:
a) k JIH® u KH®,
0) k CJH® u CKHO

((a~B)— (B~ 0))v(ArC)).
3. Nana ¢pysakmus (popmyna) (((A - B) ~ (E - C)) - (A v C))
Onpenenutk, OyAeT ¥ 3Ta GyHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHOW U COCTAaBUTh

Ui He€ moauHoM JKeraiakuHa.

4 . MOXHO JI1 U3 YKa3aHHbBIX (DYHKUIUN MOTYYUTh BCe OyNIEeBbI (PYHKIIMH C TOMOIIHIO
OTepaluy CYTEePIIO3UIIIH?

filx, %) =x — x,

f,(x,x,)=0

Bapuant Ne 8.
1. JToxazaTh paBHOCUJIBHOCTB (POPMYIT
((AAB)—»C)—»(A—>(B—0)))= ((Z —>(A-> B))v C).
2. [Ipusectu:
a) Kk JIH® u KHO,
6) xk CAH® u CKH®
(((A/\ B) - (B —> C)) —> ((A - B) - (C —> B)))
3. ana ¢pynxuus (popmyna) ((( A~ B) - (E ~ C))\/ (A - C))
Onpenenuth, OyaeT i 3Ta GYHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHON U COCTaBUTh
Juis He€ moauHoM JKerankuHa.
4. Mo>XHO 71 U3 yKa3aHHBIX (PYHKINN MOTYYUTh BCe OyJIEBbI (YHKIIMH C TOMOLIbIO
OTepaLuy CyNeprno3uLu?
fi(x, x,) =x, ®x,
f,(x, x,) =X, A X,
f; (x, x, ) =1



Bapuant Ne 9.
1. /lokazaTh paBHOCHIBHOCTE (hOPMYJT
(An(BvC))=((A~B)v(AACQ)).
2. I[lpusectu:
a) k JIH® u KHD,
6) k CJH® u CKHO

(((Av E)—) (A A C))—) ((m)v (B/\ C_]))
3. Jlana Qpynkuus (Gpopmysia) (( A—(BAC))— (E — Z))—) B).
Onpenenuts, OyaeT i 3Ta HYHKIHS MOHOTOHHOM, CAMOJIBOMCTBEHHON U COCTaBUTh

g He€ nmoyinHoM JKerankuHa.

4. MO>KHO 1Y U3 yKa3aHHBIX (PYHKIUN MONTYYUTH BCE OyNEeBbI (YHKIIMH C TOMOIIBIO
OTepaluy CYTEePIIO3UIIIH?

fi(x, x,) =x, vx,

f(x, x,) =x, AX,

f3(X1) :)_(1

Bapuant Ne 10.
1. Jloka3aTh paBHOCHIBLHOCTH (hOPMYII
(A>(B—>0))=((Avc)a(BvO)).
2. IIpusectu:
a) Kk JIH® u KHO,
6) xk CAH® u CKH®

(ar(BVO)— (arB)vO)).

3. Mana pynxuus (popmyna) ((A A E)—) (Z \% (B — 5)))
Onpenenuts, OyneT au 3Ta QyHKIUS MOHOTOHHOW, CAMO/IBOMCTBEHHOM U COCTaBUTh

st He€ moymHoM JKerajaknHa.

4. Mo>KHO 71 U3 yKa3aHHbIX (PYHKINN MOJY4YUTH BCE OyJIEBbI (YHKIIMH C TOMOLIbIO
olepalyy Cynepno3unuu?

filxy, X)) =X~ %,

f(x, x,)=x, VX,

f3(x, x,)=0

Bapuant Ne 11.

1. JTokazaTh paBHOCHWJIBHOCTB (OPMYIT



(B—>c)—>((AvB)—>(Av0))=(ArB)— A).
2. [TpuBectu:
a) k IH® u KHO,
6) k CIH® u CKHO
((A—)B)—) (o Z))—)(E —>C_)).
3. Mana pynxmus (popmyna) ((,7\ v B) - ((A /\E) ~ (B v C)))
Onpenenutk, OyAeT ¥ 3Ta QYHKIHS MOHOTOHHOM, CAMOJIBOUCTBEHHOU U COCTaBUTh
11 He€ nonHOM JKerankunHa.
4. Mo>XHO 11 U3 yKa3aHHBIX (PYHKIMA MOIY4UTh BCe OyleBbl () YHKIUU C TOMOILBIO
ONEpaLNy CYNEePIO3ULINH?

fl(xll Xz) =X > X,
f(x, x,)=x®x,

Bapuant Ne 12.
1. lokazaTh paBHOCHJIBHOCTB (hOPMYIT
(A>(B—>0c)—>({(ArB)>0)=(A—>(AvB))VvO).
2. IlpuBectu:
a) k JH® u KHO,
6) xk CJH® u CKHO

(AA((BAC)—>(AAB))).
3. ana ¢pynxmus (popmyna) (((A — B)/\ (E - C))“ (;\ — C))

Onpenenuts, OyAeT U 3Ta GYHKIHS MOHOTOHHOM, CAMOJIBOMCTBEHHOW U COCTaBUTh
i He€ moaunHoM JKeraiakuHa.
4. MO>XHO 1Y U3 yKa3aHHBIX (PYHKINN MONTYYUTH BCE OyNeBbI PYHKIIMH C TOMOIIHIO
OTepaliy CYTEePIIO3UIIIH?
fi(x, x,)=x A X,
f(x, %) =X, ™~ X,
f3(x;, x,)=0

Bapuant Ne 13.
1. JlokazaTh paBHOCHIBHOCTH (hOPMYIT
(A>(B—-0)=(Avc)r(BvO)).

2. Ilpusectu:
a) Kk JIH® u KHO,



0) xk CJH® u CKH®
((A —>C)—>((B — C) - ((Av B)—> C)))
3. Mana dynxums (opmyna) ((avB)—(anB))v (A~ (BvC))).
Onpenenuts OyaeT au 3Ta GYHKIHS MOHOTOHHOM, CAMOJIBOMCTBEHHOM U COCTABUTh

g He€ nmoyinHoM JKerankuHa.

4. MOXHO 1T U3 YKa3aHHBIX (DYHKIMNA TOJTYYUTh BCe OyIeBbl (YHKIUHU C TOMOIIBIO
Onepaluu Cynepro3uIu?

fi(x, x,) =x, ®x,

f,(x, x,) =X, VX,

fi(x, x,) =1

Bapuant Ne 14,
1. JlokazaTh paBHOCUIBHOCTH (hOPMYIT
(Ar(AvO)A(BvC))=((AAB)v(AAC)).
2. [TpuBectu:
a) k JIH® u KH®,
6) xk CAH® u CKH®

(a->(BAC))—>(a~0)).
3. dana ¢pysakius (opmyna) G —->C ) - G_ — Z))
Onpenenuts, OyAeT AU 3Ta GYHKIHS MOHOTOHHOM, CAMOJIBOMCTBEHHOW U COCTaBUTh

IS He€ TTOJIMHOM Kerankuna.

4. MOXHO JT1 U3 YKa3aHHbBIX (DYHKIMHA NOJY4YUTh BCe OysIeBbl (YHKIIUHU C TOMOIIBIO
olepalyy Cynepno3unuu?

fi(x, %) =x, v x,
f(x) =X,

Bapuant Ne 15.
1. JlokazaTh paBHOCUIBHOCTH (hOPMYIT
((AvB)A(BvC)a(cv A))=((ArB)v(BAC)V(CA A)).
2. Ilpusectu:
a) k JIH® u KHD,
0) xk CJH® u CKH®

((A—)(B—)C))—)((A—)E)—)(A—)ED).



3. lana ¢pynxuus (popmyina) (((A ~ B) — (A A B))\/ (C - A))
Onpenenutsb, OyAeT au 3Ta QYHKIHS MOHOTOHHOM, CaMOJIBOMCTBEHHOM U COCTABUTh
Jutst He€ nmoauHoM JKerajakuHa.
4. Mo>XHO 11 U3 yKa3aHHBIX (PYHKIMA MOIY4UTh Bce OyleBbl () YHKIUU C TOMOILBIO
ONepaLny CYNEePIO3ULINH?

(X, X)) =x A X,

fz(Xl):)_(1

Bapuant Ne 16.
1. JToxazaTh paBHOCHWIIBHOCTB (hOPMYIT
(a~(8~0)=((a~B)~0).
2. Ilpusectu:
a) k IH® u KHO,
6) xk CIH® u CKHO

((((A—)B)—) Z)—) E) —>E)—> C).
3. Nana ¢pysakmus (opmyna) («mm)v (Ar(BvC )))

Onpenenutk, OyAeT ¥ 3Ta GyHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHOW U COCTAaBUTh
g Heé€ nmoimmHoM JKeranknHa.
4. MO>XHO 1Y U3 YKa3aHHBIX (DYHKIHI MOIYIUTH BCE OYIIEBBI (YHKITMH C TOMOIIHIO
OTepaluy CYTEPIIO3UIIIH?

f1(X1/ Xz) =X, > X,

fz(X1) :)_(1

Bapuant Ne 17.
1. JlokazaTh paBHOCUIBHOCTH (hOPMYIT
(B>c)—>((AvB)—>(AvC))=((ArB)— A).
2. [Ipusectu:
a) k IH® u KHO,
6) xk CAH® u CKH®

((A—)B)—)(C - Z))—)(E —>(.T)).

3. ana ¢ynxmus (popmyna) ((A - (B ~C ))v (B - (A — C)))
Onpenenuts, OyaeT i 3Ta HYHKIHS MOHOTOHHOM, CAMOJIBOMCTBEHHON U COCTaBUTh

I He€ TTOJIMHOM Kerankuna.



4. MOXHO 1T U3 YKa3aHHBIX (DYHKIIMHA TOJTY4YUTh BCe OyIeBbl (YHKIUHU C TOMOIIBIO
olepalyy Cynepno3unuu?

filx, x;) =x, @ x,
fr(x, %) =1

Bapuant Ne 18.
1. JToxazaTh paBHOCUIBHOCTB (POPMYIT
(a>B)A(B—0)~ (A 0)= (a5 B> A)v0).
2. ITpuBectu:
a) Kk JIH® u KHO,
6) xk CAH® u CKH®

(((A—)C)/\(B - C))—> (A — B))
3. dana ¢yuakius (opmyna) ((A—) (B ~ E))v (B - @ ~ C)))
Omnpenenutk, OyneT a1 3Ta GYHKIMS MOHOTOHHOM, CAMO/IBOHCTBEHHOM U COCTaBUTh

g Heé moauHoM JKerajkuHa.

4. MO>KHO 1Y U3 yKa3aHHBIX (PYHKIUN MONTYYUTH BCE OyNeBbI PYHKIIMH C TOMOIIBIO
OTepaluy CYTEePIIO3UIIIH?

filx, x,) =x, = X,

fZ(Xl’ Xz) =X 7 X,

fi(x, x,)=0

Bapuant Ne 19.

1. JIokazaTe paBHOCHIBHOCTH (POPMYIT
(A (B>0))>((arB)>0)=(a—>(a> B))vO).
2. [Ipusectu:

a) Kk JIH® u KHO,

6) x CJJH® n CKH®
((a~B)— (B~ 0))v(ArC)).
3. Jlana dpynxuns (opmyna) ((A—B)~ (B —¢))—(Av0)).

Omnpenenutk, OyneT a1 3Ta GYHKIUS MOHOTOHHOM, CAMO/IBONCTBEHHOM U COCTaBUTh

st Heé momHoM JKerajgknHa.

4 . MOXHO 11 U3 YKa3aHHbIX (QYHKIUN TOTYYUTh BCEe OyNIEBbI (P YHKIIMH C TOMOIIbIO

oncpannun CYHCpHOSI/IL[I/II/I?



filx, x,) =%, > x,
falx, x,) =0

Bapuant Ne 20.
1. loka3aTh paBHOCHIIBHOCTH (pOpMYI
(AAB)—»C)—> (A= (B—0)))= ((Z —(A-> B))v C).
2. ITpuBectu:
a) k JIH® u KH®,
6) k CJH® u CKHO
(((A/\ B) - (B — C)) — ((A - B) - (C - B)))
3. Hana ¢ysakius (opmyna) (((A ~ B)—) (E ~ C))\/ (A - C))
Onpenenutp, OyAeT U 3Ta GYHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHON U COCTaBUTh
Ui He€ moauHoM JKeraiakuHa.
4. MO>KHO 1Y U3 yKa3aHHBIX (PYHKIUN MONTYYUTH BCE OyNeBbI (PYHKIIMH C TOMOIIBIO
OTepaluy CYTEePIIO3UIIIH?
fi(x, x,) =x, ®x,
(X, x,) =x, A X,
f3(x, x,)=1

Bapuant Ne 21.

1. JToxazaTh paBHOCUJIBHOCTD (hOPMYIT
(Ar(BvC))=((ArB)V(AAC)).
2. [Ipusectu:

a) k JIH® u KH®,
6) k CJIH® u CKH®

((avB) - (anc)) > ((a> A (82 0)
3. Jlana ¢pynkuus (popmyna) (( A—(BAC))—> (E — Z))—) B).
Onpenenuts, OyneT au 3Ta QyHKIUS MOHOTOHHOW, CAMO/IBOMCTBEHHOM U COCTaBUTh
st Heé momHoM JKerajgknHa.
4. Mo>XHO 71 U3 yKa3aHHBIX (PYHKINN MOTYYUTh BCE OyJIEBbI (YHKIIMH C TOMOLIbIO
olepalyy Cynepno3unuu?
fi(x, x,) =x, v X,
(X, X)) =x, AX,

i ) =x



Bapuant Ne 22.
1. JIoka3aTs paBHOCHIBHOCTH (HOPMYIT
(A>(B—>0))=((Avc)a(BvO)).
2. Ilpusectu:
a) k IH® u KHO,
6) xk CAH® u CKH®

((AAiB vC))— (ArB)v c)).
3. Hana dyakuus (popmyna) ((A/\ E)—) (Z % (B - 5)))
Onpenenutk, OyAeT ¥ 3Ta QyHKIHS MOHOTOHHOM, CAMOJIBOUCTBEHHOW U COCTaBUTh

I Heé rmoauHoM JKerankuHa.

4. MO>KHO 1Y U3 yKa3aHHBIX (PYHKINNA MONTYYUTH BCE OyNeBbI PYHKIIMH C TOMOIIBIO
OTepaluy CYTEePIIO3UIIIH?

filx, %) =%~ x,

(X, x,)=x, VX,

f3(x, x,)=0

Bapuant Ne 23.
1. JlokazaTh paBHOCHIBHOCTH (hopMyI
(B—>0)—>((AvB)—(Av0))=(ArB)— A).
2. IIpusectu:
a) k JJH® u KHO,
6) xk CAH® u CKH®

(a-B)>(c > a)—(B—0)).
3. Hana ¢pysakuus (opmyna) (CAV B)—) ((A /\E)“’ (Bv C)))
Onpenenuth, OyaeT i 3Ta HYHKIMS MOHOTOHHOM, CAMOJIBOMCTBEHHON U COCTaBUTh
JU1 He€ noytMHOM JKerankunHa.
4. Mo>XHO 11 U3 yKa3aHHBIX (PYHKIIMN MOJIY4UTh BCe OyleBbl () YHKIUU C TOMOILBIO
olepalyy Cynepno3unuu?

f1(X1/ Xz) =X > X,
f(x, x,)=x®x,

Bapuant Ne 24.

1. JTokazaTh paBHOCHWJIBHOCTB (hOPMYIT

(A>(B—-Cc)—>({(ArB)—0)=(A—>(AvB))VvO).



2. Ilpusectu:
a)k IH® u KH®,
6) xk CAH® u CKH®

(AA((BAC)—(AAB))).
3. Mana ¢pysakus (opmyna) (((A - B)/\@ - C))"’ Cé\ - C))

Onpenenutk, OyAeT U 3Ta QYHKIMS MOHOTOHHOM, CAMOJIBOUCTBEHHOW U COCTaBUTh
Jutst He€ nmoauHoM JKerajakuHa.
4. Mo>XHO 71 U3 yKa3aHHBIX (PYHKIUN MOIY4UTH BCe OyNIeBbI (PYHKIIMH C TOMOLIBIO
onepaluu Cynepro3uiuu?
fi(x, x,) =%, A X,
£ (%, %) =%~ x,
f3(x, x,) =0

YeTBepThlii ceMecTp

Tema 1. DneMeHTHI MaTeMaTH4ECKOH JTOTHKH. [ToHOTa crCTEMBI OYNIEeBhIX (yHKIUI.
Munumuzanus 6yaeBbIX (YHKITHIA.

Bapuant Ne 1.
1. [Tokazars, uro cucrema X = {f}, rue f(x,y,z) 6ynesa ¢pynkuus (1,0,1,0,0,0,1,0),
G yHKIIMOHAIBHO MoJHa 1o Teopeme [locra. B ciyvae ¢pyHkimoHanbHON moHOTH X = {f}
HOJYYUTh OTpULIaHUE, KOHCTAHTHI 0 U 1, KOHBIOHKIHIO U JU3BIOHKIINIO C TTIOMOIIBIO

cymneprno3uuuu ¢yHKIHH f.

2. Hns 6ynesoit pyukmum f(x,y,z,t)=(1,0,1,1,1,0,1,0,1,1,1,0,0,0,1,1) momyuuts:

a) CokpaliieHHyro 1.H.(p. METOIOM CKJICHKH, BCE TYMTUKOBBIE 1.H.(J. 1 BCE
MUHUMAaIbHBIE J1.H.(.;
b) Bce MmunnmanbHble 1.H.¢. ¢ momoibio kapT KapHo.
Bapuant Ne 2.

1. [Tokazars, uro cucrema X = {f}, rue f(x,y,z) 6ynesa ¢pynxuus (1,1,0,0,0,1,0,0),
¢dyHKIIMOHANBEHO TToTHA 110 Teopeme [locra. B cimywae ¢pyHkunonanbHOM momHOTH X = {f}
HOJYYUTh OTPULIAHHE, KOHCTAHThI 0 U 1, KOHBIOHKIMIO U TU3BIOHKIUIO C TOMOIIBIO

Cynepno3uuuu GpyHKIuH f.

2. Jns 6ynesoit pynkuuwu f(x,y,z,t)=(1,1,1,0,1,0,1,1,0,0,1,1,1,0,0,0) monyuuTs:

a) CokpareHHyro 1.H.(. METOIOM CKJICHKH, BCE TYMUKOBBIC 1.H.(. 1 BCE
MUHUMAaIbHBIE T.H.(.;

b) Bce munnmanbable 1.H.¢. ¢ momouibio kapT Kapho.

Bapuant Ne 3.



1. [Tokasats, uro cucrema ¥ = {f}, rue f(x,y,z) 6ynesa ¢ynkuus (1,0,0,1,0,0,1,0),
GyHKIIMOHANBHO ToTHA 1o Teopeme [locra. B cimyvae ¢pyHkunoHambHOM moHOTH X = {f}
HOJYYUTh OTPULIAHKUE, KOHCTAHTHI 0 U 1, KOHBIOHKIIMIO U TU3BIOHKITUIO C TTIOMOIIBIO
cynepro3unuu GyHKIuH f.

2. Hns 6ynesoit ¢yukuwm f(x,y,z,t)=(1,1,0,0,1,1,1,0,0,1,1,1,1,0,0,1) momyuuts:

a) CokpaleHHyro A.H.(. METOI0M CKJICHKH, BCE TYITUKOBBIC 1.H.(. 1 BCE
MUHUMAaJIbHBIE 1.H.Q).;

b) Bce munumanbhbie A.H.¢). ¢ moMonrsio kapt KapHo.

Bapuant Ne 4.
1. [Tokazarp, uro cucrema X = {f}, rue f(x,y,z) 6ynepa ¢pynkuus (1,0,0,1,0,1,0,0),
GyHKIIMOHAIBHO MoJHa 1o Teopeme [locta. B cimydae ¢pyHkunonanbHOM moHOTH X = {f}
HOJYYUTh OTPULIAaHUE, KOHCTAHTHI 0 U 1, KOHBIOHKIHIO U JU3BIOHKIIMIO C TOMOIIBIO

cymneprno3uiuu ¢yHKIHH f.

2. Jns 6ynesoit pynkuum f(x,y,z,t)=(0,1,1,0,1,1,0,1,1,0,0,1,0,1,1,1) monyuuTs:

a) CoxkpatieHHyo 1.H.¢. METOAOM CKJICHKHU, BCE TYUKOBBIE 1.H.(. U Bce
MUHUMAaJbHBIE 1.H.Q).;

b) Bce MmunumaibHbIe 1.H.¢. ¢ momolibio kapt KapHo.

Tema 2. OcHoBBI TeOpUU rpadoB.

Bapuanr 1.
Vi 3 Vv2
AN Y4
8(’v3 Va— V5
\6 \
vée 3 v7
JU1st JTaHHOTO B3BEIIEHHOTO Tpada HalTH:
1) MaTpHUIly CMEXHOCTU U MaTpUIly MHIUAEHTHOCTH;
2) OCTOBHO€ JIEPEBO MUHUMAJILHOTO BECA;
3) (GyHIaMEHTATbHYIO CHCTEMY LIUKJIOB;
4) (byHIaMEHTAIbHYIO CUCTEMY pa3pe3oB;
5) MaKCHUMalbHOE yJaleHHe Ul KaKJJ0W BEpIINHBI, paanyc rpada r(G), tuamerp

rpada d(G), LeHTpHI U TuaMeTpalibHbIE IIETIH.

Bapuanr 2.



V1 V2

V6/ V3

V5  v4

JUist JTaHHOTO B3BEIICHHOTO Tpada HalTH:

1) MaTpHILy CMEXKHOCTH U MAaTPHILY HHIIUACHTHOCTH;

2) OCTOBHOE JIepeBO MHHUMAJILHOTO BECA, €CIIU BEC KayKAO0T0 pedpa 3a1aH
bopmymoi

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

3) (byHIaMEHTATBHYIO CUCTEMY LIUKJIIOB;

4) (byHIaMEHTATBHYIO CHCTEMY Pa3pe30B;

5) MaKCHMaJIbHOE yAaJeHHE ISl KaXKI0i BEPIIMHEI, panuyc rpada r(G), nuamerp

rpada d(G), LeHTpbI ¥ TuaMeTpaIbHbIE LEIH.

Bapmuanr 3.
Vi1
VS
V213
V6 V7 V8

JUist JTaHHOTO B3BEIIEHHOTO Tpada HalTH:

1) MaTpHIly CMEXHOCTH U MaTPHIly HHIIUAEHTHOCTH;

2) OCTOBHOE JIEPEBO MUHUMAJILHOT'O BECa, €CJIM BeC KaXKJ0ro pedpa 3a1aH
bopmynoit

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

3) (GyHIaMEHTATbHYIO CUCTEMY LIUKJIOB;

4) (byHIaMEHTAIBbHYIO CUCTEMY Pa3pe30B;

5) MaKCcHUMalbHOE yJaleHue Ul KaKJJ0W BEpIINHBI, paaunyc rpada r(G), tuamerp

rpada d(G), LeHTpBI U TUaMeTpaJIbHBIE 1IETIH.

Bapmuanur 4.

V1

V2 \"JG

val v e

V7 VB

Jist JTaHHOTO B3BEIICHHOTO Tpada HalTH:



1) MaTpUIly CMEKHOCTH U MaTPUIy HHIUIEHTHOCTH;

2) OCTOBHOE JIEPEBO MUHUMAJILHOTO BECa, €CJIM BEC KaK0ro pedpa 3a1aH
dbopmymnoii

u(Vi,V;,) =i+j;

3) (byHIaMEHTATBHYIO CUCTEMY [IUKJIIOB;

4) (byHIaMEHTATBHYIO CUCTEMY Pa3pe3oB;

5) MaKCHUMaJIbHOE YIaJICHUE IS KaXK0W BEPIIMHEI, paguyc rpada r(G), tnamerp

rpada d(G), HEeHTPHI ¥ THaMETpaIbHbIC IICTIH.

BapuanT 5.

V1 V2 V3

va V5 V6

Jl7is naHHOTO B3BElIEHHOTO rpada HANTH:

1) MaTpHUIly CMEKHOCTH U MaTPUIly HHIUICHTHOCTH;

2) OCTOBHOE JIEPEBO MHHHUMAJILHOTO BECa, €CIIM BEC KaKI0ro pedpa 3a1aH
dbopmynoii

n(Vi,V;)) =i+j;

3) (GyHIaMEHTATbHYIO CUCTEMY LIUKJIOB;

4) (GyHIaMEHTAbHYIO CUCTEMY Pa3pe3oB;

5) MaKCHMaJIbHOE yIaJlIeHHE JJIS KaXKI0i BEpLIMHBI, panuyc rpada r(G), muameTp

rpada d(G), HEeHTPHI ¥ THaMETPaIbHBIC IICTIH.

Bapmuanr 6.
V1 V2
V7
V6
VS y8 V3
V4

Jlnst TaHHOTO B3BEIIEHHOTO Tpada HallTh:

1) marpuily CMEXHOCTU M MAaTPUILy HHIIUJIEHTHOCTH;

2) OCTOBHOE JIepeBO MUHUMAJILHOIO BECa, €CIIU BEC KaXKI0ro pedpa 3a1aH popMymnoi
‘Ll(Vi, Vj) = mln(L']):

3) ¢ynmameHTaNbHYIO CUCTEMY LIUKIIOB;

4) (yHaamMeHTaJIbHYIO CUCTEMY Pa3pe30B;



5) MakcuMaJbHOE yAalieHHe sl KaKI0W BepIIMHbI, paguyc rpada r(G), nuamerp rpaga
d(G), HeHTPBI U AUAMETPAIbHBIC LETH.

Kontponupyemsbie komnetenuuu: OIIK-1, OIIK-3 u [1K-2.
Oyenka KomnemeHyuil OCyujeCmeisiemcs 6 Coomsemcmeuu ¢ maoauyel 4.

TecToBBIC 3a0aHUA
Bapuanr 1.

1. Jlano yHuBepcaibHOe MHOXecTBO U={1,2,3,4,5,6,7} u B HEM MOAMHOXKecTBa A={x| Xx <
5}, B={2,4,5,6}, C={1,3,5,6}.

Haiitu AU B (Vkasarh npaBuibHbI€ BAPUAHTHI OTBETOB).
a. {1,2,2,3,4,4,5,6}

b. {1,2,3,4,5,6}

c. x| x<7, xeU}
d. {1,3}

e. {3,4,2,5,1,6}

2. Jlano yHuBepcanbHOe MHOXecTBO U={1,2,3,4,5,6,7} u B HeM noamHoxkecTBa A={x| x <
5}, B={2,4,5,6}, C={1,3,5,6}.

Haiitu gekaproso (npsmoe) npousseneaue D x C , rne D = A— B (Yka3arh npaBujbHbIE

BapHaHTbI OTBETOB).
a. {1,3,5,6}

{(1,1), (3,2), (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)}

{(1,3),(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}

+~hoD oo o

3. CrpaBeuIuB JIM AUCTPUOYTHBHBIHN 3aKOH?
AUBC=(AuUB)(AUC()

a. 1a

b. Her

4. CKOJIBKUMH CIIOCOOAMH MOXKHO BbIOpaTh 3 pasziMuHBIX KapaHjalla U3 MMEIOLIMXCS 5
KapaHjamieil pa3Hbix 1BeTOB? (BBecTu oTBeT B BUjI€ UKCIIa)

5. T'pad G 3anman cienyromiei MaTpUIleH CMEKHOCTH:



01 00O0T1O0

1\1010100

010
0 01

L O Fr, O O O O
o O O »r O ¥
o »r O O +» O
P o O P o B
P o kP O L O

1 01
010
1 01
01

0 ) Haiitu nuamerp d(G)
rpada.

6. BpiOepute ycioBus, KaXaoe W3 KOTOPBIX SBISETCS HEOOXOIMMBIM ISl TOTO, YTOOBI
CBSI3HBIN Tpad ¢ N BepmIMHaMu ObUT TUTaHAPHBIM ( M — yKcio pedep):
a. m<3n-6

m<3n-6

m=8 npun==6

m<19 npu n=8

m<3n

o o0 T

7. SlBnsercs v mIaHApHBIM CIEIYIOMINI rpad:

a. I
b. Her

8. CkoJbKO rpaHeil y miockoro rpadga:

9. Jlna pynkumu f, 3an1aHHON BEKTOPOM QL , = (0111), OTIPEIeIIUTh, SBIISICTCS JIH OHA:
a. JIMHEHHOU

b. MoHOTOHHOI

C. CaMOJIBOMCTBEHHOU

d. ¢yHkuumen u3 kiacca T,

e. (ynkuueh u3 kmacca T,

10. [lomna 1 cucrema ¢ynkuuid {f, g, h} (mpuHaIIEKHOCTH (YHKIUN Ki1accaM
T,,T,L,M,S orobpaxena B Tabnue).



(DvHEIITI / T, L \/ S
f i . ¢ + -
g - + + T -
./' \ 4 [ - 4
a. Ja
b. mer
Bapuanr 2.

1. Jano ynuBepcainbHoe MHOXecTBO U={1,2,3,4,5,6,7} u B HeM moamMHoO)kecTBa A={x| x <
4}, B={2,4,5,7}, C={1,2,5,6}.

Haiitu C U A (Yka3aTh npaBuIbHbIE BAPUAHTHI OTBETOB).
a. {1,1,2,2,3,5,6}

b. {1,2,3,5,6}
c. x| x<7}
d. {3,2,6,1,5}
e. {1,2}

2. Jlano yHuBepcanbHOe MHOXecTBO U={1,2,3,4,5,6,7} u B HeM noamHoxkecTBa A={x| x <
4}, B={2,4,5,7}, C={1,2,5,6}.
Haiitu nexaproso (npsimoe) npoussenenne DX A, tne D = C — B (Yka3arh npaBuibHbIE
BapHaHTbI OTBETOB).
a. {1,2,3,6}
b. {(1,1), (6,1), (1,2), (6,2), (1,3), (6,3)}
c. {(12),(16),(1,2), (2,6), (1,3), (3,6)}
d. {1}
e. {(1,1),(1,2), (1,3), (6,1), (6,2), (6,3)}
f. {(6,3), (1,1), (1,3), (6,1), (6,2), (1,2)}

3. CrnpaBeuIuB JIM AUCTPUOYTHBHBIHN 3aKOH?
A—(BNC)=(A-B)n(A-C)

a. Ja

b. Her

4. CKOJbKMMHU crOcOOaMU MOYKHO pa3feliuTh 5 Pa3IMyHBIX KapaHJalled Mexay IBYyMs

MIKOJFHUKAMHU TaK, YTOOBI Y KaXXA0ro ObLT X0TA Obl 0auH KapaHaam? (BBecTu oTBeT B
BUJIE YMCIIA)

5. I'pad G 3agan cneayromnieit MaTpuLel CMEXHOCTH:

01100000
10110010
11010000
01101000

|0001011

|0|0000101|1
||0100110|
1/lo o000 11

o)



Haiitu panuyc r(G) rpada.



6. BriOepute ycnoBus, KaKI0€ U3 KOTOPBIX SIBISIETCS TOCTATOYHBIM JJISl TOTO, YTOOBI rpad
C n BepIIMHAMU OB TUTAHAPHBIM ( M — YKcIio pedep):

a. m<3n-6

b. rpad He coxepxur mnoarpada, romeomopdHoro rpadpy K,,, u mnoarpada,
romeomop¢Horo rpapy K.

c. m=n-—1,urpad CBAHBINA

d. rpad He comepxkut noarpacga, uzomopdHoro rpady K.,

e. m=5mnpun=7

7. SlBnsiercs nu miIaHapHBIM CeAYIOIUA rpad:

a. na
b. mer

8. CKoJbKO rpaHell y INIOCKOro rpada:

9. s dyHKIMH f, 3a1aHHON BEKTOpOM OL , = (0110), OTIPENIENINTh, SIBJIIETCS JIM OHA:
a. JIMHEHWHOHN

b. MoHOTOHHOI

C. CaMOJIBOMCTBEHHOU

d. dynxuwmei n3 xnacca T

e. (yHkuuen u3 kiacca T,

10. [lonna nm cucrema ¢ynkuuid {F, G, H} (npuHaIIEKHOCTh (YHKIUH KilaccaM
T,,T,,L, M,S orobpaxena B Tabiuue).

v T, T, L M by
F - } - - -
r - + + + -
H - . - - +
a. na
b. Her
Bapwuant 3.

1. JlaHo yHuBepcaimbHOEe MHOXKecTBO U={1,2,3,4,5,6,7} u B HemM moaMHOXkecTBa A={x| x >
4}, B={3,5,7}, €={1,2,4,6}.



Haiitu C U B (YkasaTh npaBuiibHbIE BADHAHTHI OTBETOB).

a. U
b. {3,5,7}
c. &

d. {3,5,7,1,2,4,6}
e. {1,2,3,4,5,6,7}

2. Jlano yHuBepcanbpHOe MHOXecTBOo U={1,2,3,4,5,6,7} u B HEM moaMHOXecTBa A={x| x >
4}, B={3,5,7}, €={1,2,4,6}.
Haiitn nekaproso (npsmoe) npousseneaue Bx D, rne D= C — A (Yxa3aTb npaBuIbHEIE
BapHAHTbI OTBETOB).
BapuanTsl 0OTBETOB:
a. {1,2,3,4,5,7}

b. {(3,1),(51),(7,1),(3,2),(5,2),(7,2),(3,4),(5,4),(7,4)}
c. U-{4}

d. {(1,3),(2,3),(3,4),(1,5),(2,5),(4,5),(1,7),(2,7),(4,7)}
e. {(3,1),(3,2),(3,4),(5,1),(5,2),(5,4),(7,1),(7,2),(7,4)}
f. O

3. CnpaBeuB iU IUCTPUOYTUBHBIHN 3aKOH?
ARBNC=(A®B)N(AX®C()

a. na
b. mer

4. CKOIbKUMH CIOCOOaAMHM MOYHO Ppa3leiauTh § IIaXMaTHUCTOB Ha JBE KOMaHabl 1o 4
yenoBeka? (BBecTu oTBET B BHJIE UUCIIA)

5. I'pad G 3anman cnepyroieil MaTpuIeii CMEKHOCTHU:

01100000
10110010
11010000
01101000

|0001011

Ploooo1onl

||0100110|

1/lo o000 11
o)

Haiitu nuametp d(G) rpada.

6. BriOepute ycrnoBus, KaKI0€ U3 KOTOPBIX SIBISETCS TOCTATOYHBIM JJISI TOTO, YTOOBI rpad
C n BepIIMHAMH He ObLI IJIaHApHBIM ( M - Yucio pedep):

a. rTpad comepxut noarpad, usomopdusiit rpady K
m=10 mpun =20

rpad coaepxxut noarpad, romeomopduslii rpady K
m>3n

m=10mpun=5

o o0 o

7. SlBnsieTcs nM IUIaHAPHBIM CIEAYIOIUH rpad:



a. Ia
b. mer

8. CkoJIbKO rpaHell y Iiockoro rpaga:

9. Mna Gpynkumu f, 3ajaHHON BEKTOPOM OL , = (1011), OTIPEJICIIUTh, SBIISETCS JIA OHA!
a. HEJIMHEWHOU

b. MOHOTOHHOM

C. CaMOIBOWCTBEHHOH

d. dynxuwmei n3 xnacca T,

e. ¢yHknmen u3 kiacca T,

10. Ilomna mm cucrema ¢ynakuuii {f, g, h} (UpuHALICKHOCTh (YHKIUN Ki1accaM
T,,T.,L,M,S oroGpaxena B Tabnuiie).

DvHEIII T, T, L M S
i/ - + - -
o + + + + +
Ii I [ = - I
a. Jma
b. ner
Bapuanr 4.

1. Jlano yHuBepcanbHOe MHOXecTBO U={1,2,3,4,5,6,7} u B HEeM moAMHOXecTBa A={x| x <
5}, B={2,4,5,6}, C={1,3,5,6}.

Haiitu C M B (Yka3aTh NpaBWIbHbIE BAPUAHTEI OTBETOB).
a. {1,2,3,4,5,5,6,6}

{6,5}

{1,2,3,4,5,6}

{x|] x<7}

{5,6}

a0 o

2. CrpaBeuIuB JIM AUCTPUOYTHBHBIHN 3aKOH?



A—(BuC)=(A-B)U(A-C)
a. Ja
b. Her

3. CopaBemiuB M TUCTPUOYTUBHBIN 3aKOH?
A—(B®C)=(A-B)®(A-C)

a. n1a

b. Her

4. T'pad G 3angan cienyronei MaTpuIe CMEKHOCTH:

oo\

0011 01
00111 000
11 00O0O0O01
11 00O0O01O0
01 00 O0O0T1O0
10 00 0O0 001
0 0011 000
0010010

0 ) Haiitu paguyc r(G)
rpada.

5. CKOJIBKO CYILECTBYET HEN30MOP(HBIX JEPEBLEB C 6 BEpLUIMHAMU?

6. Ilycts rpad G c n BepmuHamu siBisercs nepeBoM. Torma: (BeiGepute s G BepHble
YTBEPKACHHUS)

qucio pebep m=n-1

rpad cBA3HBIN

rpad He COAEPKUT IIUKIOB

rpa¢ riaHapHbIN

rpad He >ilnepoB

€CTh BepLIMHA cTeneHH 1

€CTh BEpILIUHA CTeneHu Oonbie 1

M o ao0noCw

7. SlBnsieTcs nM IUIaHAPHBIM CIEAYIOIUH rpad:

a. na
b. mer

8. CKoJbKO rpaHeil y miockoro rpada:



¢ynkuuei u3 xmacca T,

9. s pyrkuuu f = XD y @ z onpenenurts, ABiseTCS M OHA:
a. JUHEWHOM

b. MOHOTOHHOI

C. CaMOJBOWCTBEHHOU

d.

e.

bynkuuei u3 knacca T,

10. BepHo s, yToO:

T,S < T1
a. na
b. mer

Bapwuanr 5.

1. JlaHo yHuMBepcaibHOe MHOXecTBO U={1,2,3,4,5,6,7} u B HEM MOJAMHOXecTBa A={x| X <
4}, B={2,4,5,7}, C={1,25,6}. Haiitu AN B (Yka3arb NnpaBUIbHbIE BapHAHTEI

OTBETOB).

a. {1,2,3,4,5,7}
b. {1,2,2,3,4,5,7}
c. {2}

d. {5,6}

e. {x| x=2}

2. CnpaBeuiuB iU IUCTPUOYTHUBHBIN 3aKOH?
AR(BUC)=(A®B)U(AXC)

a. 1a

b. Her

3. CnpaBeqyuB Jiu TUCTPUOYTHUBHBIN 3aKOH?
A(B®C)=AB® AC

a. nma

b. Her
4. T'pad G 3anaH cienyrouiei MaTpuLe CMEKHOCTH:

oo\

0 011 01
00111 0O0TO
11 000 O0O01
11 000010
01 00O0O0T10O0
1 0 00 00 01
00011 0O0TO
0 01 0010

0 ) Haiitu nuamerp d(G)
rpada.



5. CKOJBKO CyIIecTBYeT HEM30MOP(MHBIX CBSI3HBIX rpadoB ¢ 5 BepmmHaMu U 4 pedpamu?



6. Ilyctb rpad G ¢ n BepmnHaMu sIBisieTcss HECBs3HBIM. Toraa: (Beibepute mist G BepHbIE
YTBEPXKACHHUSL. )

YUCJIO KOMIIOHEHT CBA3HOCTH BCErJa PaBHO 2

YHCIIO KOMIIOHEHT CBSI3HOCTU MOYKET OBbITh PaBHO 2

CTENEeHb KaXJI0M BEPIIMHBI HE TPEBOCXOIUT N - 2

YHCIIO KOMIIOHEHT CBSI3HOCTU Oosbie 1

rpad He MOXKET OBITh IBYI0THHBIM

rpad ruIaHapHbII

rpad He MOXKeET OBITh IEPEBOM

M —hd O n T

7. SIBnsiercs nu miIaHApHBIM CleAYIOIMUM rpad:

a. Ia
b. mHer

8. CKkoibKo rpaHeii y miockoro rpada:

9. Jlna pyuxuuu f = xy @ z @1 onpenenurs, ABasercs 1 oHa:
a. JIMHEWHOHN

b. HEMOHOTOHHOM

C. CaMOJIBOMCTBEHHOU

d. dynxuuei n3 knacca T,

e.

bynkuuei u3 knacca T,

10. BepHo 54, 4TO:

T, TLcZS
a. I
b. mHer

Bapuasnr 6.

1. JlaHo yHuBepcaimbHOEe MHOXKecTBO U={1,2,3,4,5,6,7} u B HeM moaMHOXkecTBa A={x| x >
4}, B={3,5,7}, €={1,2,4,6}.
Haiitu B M A (Ykasarh npaBuiibHbIE BAPUAHTHI OTBETOB).

a. {7,5}

b. {3,5,6,7}
c. {5,7,57}
d. {5,7}



e. {x|] 2<x<8}

2. CropaBeyiuB M TUCTPUOYTUBHBIN 3aKOH?
A(B—C)=AB-AC

a. n1a

b. Her

3. CopaBemiuB M TUCTPUOYTUBHBIN 3aKOH?
AU(B-C)=(AuB)—(AUC(C)

a. n1a

b. Her

4. T'pad G 3agas cieayrouei MaTpUIe CMEKHOCTH:

01000101
10101000
01 01 00 1 0
00101001
01010101
1000101
Olo o 10010

1
\1t 001101

0) Haiitu paguyc r(G)
rpada.

5. CKOJIbKO CYIIECTBYET HEM30MOP(PHBIX CBA3HBIX IpadoB ¢ 5 BepmmHamMu U S pedpamu?

6. Ilycts rpad G c n BepumHamMH sBJIsSeTCS ABYAONbHBIM. Torna: (Beibepure nust G BepHbie
YTBEPKICHHUS. )

B HEM HET LIUKJIOB YETHOMN JJIMHBI

B HEM MOT'YT OBITh ITUKJIBI YETHOH JTHHEI

B HEM BCE LIUKJIbl UMEIOT YETHYIO JJIUHY

rpad cBA3HBIN

CTEINEeHb Ka)KJJ0W BEPUIMHBI HE IIPEBOCXOJUT N - 2

rpad COAEPIKUT IHKII, €CIH KaKIast OIS COACPKUT HE MEHEEe ABYX BEPIIUH

rpad rmIaHapHbIN

Mo on oo

7. SlBnsieTcs nM IUIaHApHBIM CIEAYIOIUH rpad:

a. Ima
b. mer

8. CkombKO rpaHeil y miockoro rpada:



¢ynkuueit u3 xmacca T,

9. Jns pynkuuu f =Xy @ xz OIIPCACINUTD, SIBJISCTCS JIU OHA:
a. JHHEHHOM

b. MOHOTOHHOI

C. HEecaMOJBOMCTBECHHOM

d.

e.

¢dynkuueit n3 xiacca T,

10. BepHo s, yToO:

MS T,
a. Ia
b. mHer

Kontponupyemsie komnereniuu: OIIK-1, OITK-3 u [1K-2.
Oyenka KomMnemeHYyull 0Cyuecmeisiemes 8 COOmeemcmauu ¢ maoauyeu 4.

I/IHIII/IBI/I)IyaJ'ILHI)Ie TBOPYECKHUE 3aIaHUS (HPOCKTI)I):

1. 3a1aya KOMMUBOSIKEPA O MOCTPOCHUHM raMUJIbTOHOBA LIUKJIIA.

2. ANTOPUTM MOUCKA B IIUPUHY B HEOPUEHTHPOBAHHOM Tpade.

3. AJNTOpPUTM NOCTPOEHUSI OCTOBHOTO JIepeBa MUHUMAJIbHOTO BECa B
HEOPHUEHTHPOBAHHOM Tpade.

4. [Touck kparyaifmmx nyrei B rpade merogom droiina.

5 Onpenenenre MaKCUMaIbHOTO TOTOKA B CETH.

6. [Tpumenenue Teopuu rpadoB B TEXHUKE.

7. AnropuT™ noucka B rpade HuKiia MaKCUMaIbHON JJIMHBI ( 10 KOJIMYECTBY
pebep).

ANropuTM NPOBEPKU HEOPHUEHTUPOBAHHOT'O rpada Ha HATUYME B HEM LIUKJIOB.

9. Anroput™ npoBepku rpaga Ha 3inepoBocTs. [locTpoenue sitnepoBa nukia.

10.  AnropuTM™m NOHUCKa B INIyOUHY B HEOPUEHTUPOBAHHOM Tpade.

11. ANTOpUTM NPOBEPKU IUTaHApHOCTH Tpada no kputeputo [ToHTsIrnHa-
Kyparosckoro.

12. MeTtopl onpeiesieHus! CBI3HOCTH BEPILIUH rpada.

13. [Touck kparyaiimux myreit B rpadge meronom dopnaa-bemnmana.

14. [Touck kparyaifmmx myrei B rpadge MeTooM JleflKCTphl.

15.  Tlouck kpartyaidmux myreit B rpade MeTooM THHAMHYECKOTO
IPOrpPaAMMHUPOBAHMSL.

16.  CuHTE3 TOTMYECKON CXEMBI.

17. Cucremsl cuncnenus. ApudmMerndyeckue 1eHCTBUS B IBOUYHON CUCTEME
CUMCIICHUS.

18.  AJropuT™M INpoOBEpKH JABYX IpadoB HA H30MOP(DU3M.



19.
20.

Anama.

21.
22.

Pa3paboTka cTpyKTypHOTO aBTOMAaTa B 3aJJaHHOM Oa3uce.
ANTOPUTM TIPOBEPKU OPUEHTHPOBAHHOTO rpada Ha COOTBETCTBHUE THIIOTE3E

C6anancupoBanHble OMHAPHBIC IEPEBbSL.
[TocTpoeHue CoBEepIIEHHOT0 MAPHOTO CEUEHUs Ui JBYI0JIBHOTO rpada.

Kounrponupyemsie komnereniuu: OIIK-1, OIIK-3 u [1K-2.
Oyenka KomMnemeHyutl 0Cywecmsisienmcs 6 COomeemcmeauu ¢ madoauyeu 4.

BOHpOCLI K 3a49€Ty

1.

Tperuii cemectp

MHO)KGCTBa, IMOJMHOXXECTBA MOITHOCTHOC MHOXXCCTBO. CnocoObl ux 3alaHHs.

PaBeHcTBO MHOKECTB.

2.

OO0beMHEeHHE U TTepecedeHre MHOXKeCTB. CBOIMCTBA ATUX OIepaIuii Haj

MHOXCCTBaMU.

3.
4.
5.

JomnonHeHue 1 pa3HOCTh MHOXECTB. 3aKOHbBI e MopraHa.
JlekapTOBO MpOU3BEICHUE MHOKECTB.
BunapHbie OTHOIICHUSI HA MHOXecTBaX. MIHBEpCHst M KOMIIO3UIIMSI OMHAPHBIX

oTHomeHuH. CBOMCTBO HWHBECPCHUU KOMIIO3UIIUU NBYX 6I/IHapHBIX OTHOILLICHUH.

6.

By.]'IeBa MaTpuia 6I/IH8.pHOFO OTHOLICHUA, 3aJaHHOI'O HA KOHCYHOM MHOXXCCTBC.

CBs13b onepanuii HaJl MaTpUIlAMU U OTIEPALMi HAJl OTHOLICHUSIMH.

7.
CBOWCTBA.
8.

Orobpaxenus (¢pyakuun). UHbeKTHBHBIC, CIOPBEKTHUBHBIE B Ouekiuu. Mx

HelitpanbHblii 371€eMEHT U1 JaHHOM olepanny. TeopeMa 0 €IMHCTBEHHOCTH

HeﬁTpaHLHOFO JJICMCHTA.

9.

JJIIEMEHTA.
10.
11.
12.

OneMeHT CHMMCTpH‘IHLIfI JaHHOMY. TeopeMa 0 CAMHCTBCHHOCTH CUMMCETPUYIHOI'O

[Tonyrpynna, monoun u rpymnmna. [Ipumepsr.
Kounbo u nosne. IIpumepsi.
CaoiicTBa OMHApHBIX OTHOIIEHUH (pedIeKCUBHOCTD, UPPEPIEKCUBHOCTH,

CUMMCTPUYIHOCTb, AHTUCUMMCTPHUIHOCTb TpaHSI/ITI/IBHOCTB). OrHomeHus IopsJaKa.

13.
14.
15.
16.
17.
18.
19.
20.
21.

OTHOIIEHUS SKBUBAJIEHTHOCTH, €r0 CBSI3b C pa30MeHNEeM MHOXECTBA.
MouHocTh MHOXECTBA. CUETHBIE MHOXKECTBA U X CBOMCTBA.

MHoecTBa MOITHOCTH KOHTUHYYM U UX CBOWCTBA.

OneMeHTbl KOMOMHATOpUKHU. [IpaBuiIo CyMMbI M TPOU3BEACHNUS.
Pa3menienus u nepecTaHoBKU.

Coueranus. MOITHOCTh MHOXKECTBA BCEX MTOJIMHOXKECTB.

MOIHOCTE JEKAPTOBOTO NIPOU3BEACHUSA N KOHEYHBIX MHOKECTB.

[TonsiTie 6yneBoit anredpsl U ee cBoiicTBa. bynesa anredpa MoIMHOXKECTB.
bynesa anredpa aBonyHbIX mocieaoBarenbHocTeil. bynesa anreOpa OyneBbIx

(GyHKIHUI OT n IEepeMEHHBIX.

22.
23.
24,

25.
26.
27.

N3omopdusm OyneBbix anredp.
YacTuuHbIN TOPSIIOK B JTH000# OyneBoit anredpe.
Bricka3rsiBanus u onepanv HaJl HUMHU.

PaBHOCWIIBHBIE OPMYITBI TOTUKH BbICKA3bIBAaHUI.
JIM3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAaIbHbIE (DOPMEI.
[IpoGnema pa3pemmrmMoCTy B JIOTUKE BBICKa3bIBaHUI. T€OPEMBI O TOKIECTBEHHO

UCTHHHOU U TOKJIECTBEHHO JIOXKHOU (hopMyIe.



28.

CoBeplieHHbIE TU3BIOHKTUBHBIE HOpMaTbHBIE (PopMBbI (CaHD). ATropuT™M

HaXO0XAeHUs cAH] 11st OPMYIIBI JIOTUKH BhICKa3bIBAaHHM.

29.

CoBeplieHHbIC KOHBIOHKTHUBHBIE HOpMaibHbIE PopMBbI (CKHG). AropuT™

HaXO0X/AeHUs CKH( /U1t POPMYIIbI JIOTUKH BhICKa3bIBAHHI.

30.
31.

CBs13b OyneBbIX QyHKIHH ¥ GOpMYIT alnreOpbl BEICKa3bIBAaHHH.
Anredpa XerankuHa.

Bonpochl K 3k3aMeHy

e Wwh e

6.
CBOICTBA.
7.
8.
9.
10.
11.
12.
13.
OTpHUIIAHUE.
14.
15.

YeTBepThlili ceMecTp

Kinacc nuneitnpix GyHknmid. JleMMa o HeTMHEHHHBIX () YHKIIHSIX.

Krnacc MoHOTOHHBIX QyHKIHI. JIeMMa 0 HEMOHOTOHHBIX (PYHKIIMSIX.

Kiacc camoaBoiicBeHHbIX GyHKIMHI. JIeMMa 0 HeCaMOIBOHCTBEHHBIX ()YHKIIHSX.
OyHKIIMOHAEHAS TTOJTHOTA CUCTEMbI OYIEeBBIX (QYHKIUH B c1a00M CMBICIIE.
Teopema IlocTa 0 pyHKIIMOHATBHOI MOHOTE.

Munumansusie 1HG. Hocutens ¢yHkiuu u ero cBoiictBa. UHTEpBaiibl U ux

Mununmusanus 1H} ¢ moMombeo kapt KapHo.

CoxkparieHnbie 1H}, HX CBA3b ¢ MUHUMAIBHOU JH(D. MeToa «CKICHKU .
Jloruka npenukatoB. [IpumeHeHne npeaukaToB B anredpe.

bynesa anre6pa npeaukaTos.

Ksantopsl. [Ipumepsr.

DopMyJIbI JIOTUKU TPEAUKATOB.

PaBHOCUIIBHBIE POpPMYITBI TOTHKHY TIpeaukaToB. [lepeHoc kBaHTOpa Yepes

PaBHOCHIIBbHBIE (hOPMYIIBI JTIOTUKH IPEIUKATOB. BhIHOC KBaHTOpaA 32 CKOOKH.
PaBHOCWIIBHBIE POpMYITBI TOTMKHY TpeaukaroB. [IpaBuia nepecraHoBKU

OIHOMMCHHBIX KBAHTOPOB. HepeI/IMCHOBaHI/Ie CBA3aHHBIX ICPCMCHHBIX.

16.
17.

[TpuBeneHHbIe HOpMaJIbHBIE (POPMBI.
I'padsl. x uzomopousm. [loarpader. Mynsturpadst. [lceBnorpadsi.

OpueHntupoBaHHbIE TpadBbl.

18.
19.
20.
21.
22.
23.

Crnioco6wl 3a1anus rpagos.

Mapupyrsl. Lenu. Hukisl. CBA3HOCTD.

OinepoBsl rpadsl. Heobxonumoe 1 1ocTaTouHOE yCI0BHE ditiepoBacTu rpada.
["amunbTOHOBHI Ipadbl. JfocTaTouHoE yci0BHE TaMUIIBTOHOBOCTH Ipada.
AnroputMm Kpackana [uist OTBICKaHMsI IepeBa MUHUMAJIbHOTO Beca.
dyHaaMeHTaIbHasl CHCTEMA LIUKJIOB U Pa3pe3oB JUIsl OCTOBHOTO AepeBa T

cBsizHoro rpada G. luametp rpacga.

24,
25.
26.
27.
28.
29.
30.
31.

[Tnanapusie rpadsr. @opmyna Diinepa.
Onpenenenne koHeYHOTO aBTOMara. [Ipumep.
CrniocoOblI 3a1aHNsI KOHEUHOIO aBTOMATa.
DJeMeHT 3aJIepKKH (JIEMEHT aMsITH).
JIBOMYHBIN CymMMAaTOp.

Cxema cpaBHEHHS Ha PaBEHCTBO.

Cxema cpaBHEHMs Ha HEPaBEHCTBO.
KanoHnueckue ypaBHEHUsI aBTOMATA.



