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KOMILJIEKT

KOHTPOJbHO-OLIEHOYHBIX CPEJICTB
MO YYEBHOM JUCHUNJIUHE

«EH.02 TUCKPETHASI MATEMATHKA C DJIEMEHTAMH
MATEMATHYECKOM JIOTUKW»

MPOTPaMMBbI IMOJTOTOBKHU CIIEIIUATUCTOB CPEAHETO 3B€HA MO CIENaTbHOCTH
09.02.07 UudopMarimoHHbIe CUCTEMBI U TPOTPAMMHUPOBAHUE
kBanudukanuit Aamunuctparop 6a3 ganubix, [Iporpammuct u PazpaboTtunk Be6 u
MYJIbTUMEIUUHBIX TTPUITOKEHUI

[Tepms, 2024



KommjekT  KOHTPOJBHO-OIICHOYHBIX  CPEACTB  pa3pabOTaH Ha  OCHOBE
denepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTAHAAPTA CPEAHETro OOIIEro
o0Opa3zoBaHus, yTBEPKIAECHHOrO mpukazoM MunoOopHayku PO ot 17.05.2012 No 413, B
cootBeTcTBUU € [IuckMoM Muno6pHayku oT 19.12.2014 1. No 06-1225 «Pekomenaanuu
[0 OpraHu3ally MOJYYEHHUs] CpeAHero obmiero oOpa3oBaHUs B IMpeleax OCBOCHUS
00pa3oBaTeIbHBIX MPOrPaMM CpeaHero MnpodeccuoHambHOr0 00pa3oBaHUs Ha 0ase
OCHOBHOTO  oOmero oOpa3oBaHusi ¢ yderoM TpeboBaHud  ¢eaepanbHbIX
roCyJIapCTBEHHBIX O00pa30BaTENbHBIX CTAaHAAPTOB U TMOJydyaeMou mpodeccuud Win
CIEUHUAIBHOCTH  CpeaHero  MpodecCHOHAIBHOTO  O0pa3oBaHUs»,  MPUKA30M
Muno6pnayku P® ot 29.06.2017 1. Ne 613 «O BHeceHuu nsmeHnenuii B mpuka3 Ne 413y,
[Tucemom @®I'BY ®uPo or 11.10.2017 1. Ne 01-00-59/925 «Pa3wpsicHenus 1o
dbopMupoBaHUIO  00IIE00pa30BATEIHPHOTO ITMKJIAa OCHOBHOW mMpodeccruoHanbHOM
obpazoBatenpHOi mporpammbl CIIO Ha 06a3ze ocHOBHOTO oO0ImIero oOpa3oBaHUSA C
OJIHOBPEMEHHBIM TOJIYYEHHEM CpeIHEero oO0iiero oOpa3oBaHUs U MNPOTPAMMHO-
METOJUYECKOMY COMPOBOXKICHUIO U3yUEHUsT 00111€00pa30BaTENbHBIX TUCIIUILINHY.

Pazpaboruuk:
Bunorpanosa H.A., npenonasarens [lepmckoro ¢punuana @uHyHUBEpCUTETA

PenieH3eHTsl (3KCIIEpPTHI):

Onobpeno Hayuno-meToandeckum coBeToM ¢unuana

[TpoTtokon Ne 3 ot «12» ¢espans 2024 r.
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COJIEPKAHUE

[TacopT KOMIUIEKTa KOHTPOJIbHO—OLIEHOYHBIX CPEICTB

Pe3ynbTatsl OCBOCHUS TUCHUIUIAHBI, TTOAJIEKAIIUE IIPOBEPKE

Pacnpenenenuie olieHUBaHUS pe3yIbTaTOB 00YyUEHHs MO BUAAM KOHTPOJIS
Pacnipenenenue TUIIOB KOHTPOJIBHBIX 3aJaHUM IO JJIEMEHTaM 3HAaHUI U YMEHUM.
PacnipeneneHue TUMOB M KOJMYECTBA KOHTPOJIBHBIX 3aJJaHUH 110 AJIEMEHTAM 3HAHUHN U
YMEHUU JIJI TEKYLIErO KOHTPOJIA.

CtpyKTypa KOHTPOJIBHBIX 3aIaHUI



1. HﬂCHOpT KOMIUICKTA KOHTPOJIbHO-0LICHOYHBIX CPEACTB
KontponbHo-oueHounble Marepuansl (KOC) npenHasHaueHbl A8 KOHTPOJIE W OLIEHKH

00pa3oBaTeNbHBIX TOCTUKEHUN 00YyYaroImuXcs, OCBOMBIIUX Mporpammy yuebHoi nucrumanasl EH.02
JluckpeTHas MaTeMaTHhKa ¢ JIEMEHTAMH MaTEMaTUYECKOM JIOTUKH.

KOC BkiIlOYarOT KOHTPOJbHBIE MaTepuanbl s NPOBEACHMS TEKYIIEro KOHTPOJIS H
MIPOMEKYTOYHOM aTTecTanu B popme 1udhepeHIIPOBAHHOTO 3a4Y€ETa.

KOC pa3paboTtaHbl Ha OCHOBaHUU TOJIOKEHUH:
— OCHOBHOM mpodeccuoHaIbHON 00pazoBaTeabHON MporpaMmel o cnenuansHoctu CIIO 09.02.07

HNudopmanroHHble CUCTEMbI U IPOTPaMMUPOBAHUE;

— paboueii mporpammel y4yeOHoi mucuuruiiael EH.02 JluckpeTHas mMaTeMaTHKa C 3JIEMEHTaMHU

MaTEMATUYECKON JIOTHUKH.

2. Pe3yabTaThl 00yueHHsi (OCBOCHHbIE YMECHUS, YCBOCHHBIC 3HAHUA)

PesyabTarsl 00yueHus

OcHoBHBIE TOKA3aTeJIHN OLCHKH pPe3y/ibTaToB

V1. IIpumeHsTh TOrN4ecKue
ornepauuu, HopMyJIIbl JTOTUKH,
3aKOHBI AJIreOpBI JIOTUKU

D¢ hekTUBHOCTH MPUMEHEHUS JIOTHYECKUX OTIeparHid,
3aKOHOB aJIreOphl JIOTUKU B PELICHUH 33124

ParonanbHOCTh MCTIONIb30BaHMS (POPMYIT JIOTUKU B PEIICHUN
MPAaKTUYECKHX 33124

YMeHue 1enath BhIBOAbI

V2. ®opmynupoBarh 3aJadu
JOTHYECKOTO  XapakTepa U
IPUMEHSTh CpeacTBa
MaTEeMaTUYECKOM JIOTUKHU [T KX
peneHus

D¢ hekTUBHOCTH MPUMEHEHUS CPEACTB MaTEeMaTHUECKOM
JIOTUKU B PEIICHUH 3a/a4 JJOTUYECKOTr0 XapaKrepa
PanmonanbHOCTh HCTIOJIB30BAHUS CPEACTB MATEMATHUECKOM
JIOTUKU B PEIICHUH 3aa4 JJOTUYECKOTr0 XapaKrepa

YMeHue aenath BEIBOJIBI

31. OCHOBHbIE IPUHIUIIBI
MaTeMaTHUYEeCKOM JIOTHKH,
TEOPUH MHOKECTB U TEOPUU
aJITOPUTMOB

Bocnpoussenenre NPUHIUIIOB MAaTeMAaTHYECKOW JIOTMKH,
TEOPUU MHOKECTB U TEOPUH AJIITOPUTMOB

IloHuMaHue NTPUHLUIIBI MaTEMaTUYECKOU JIOTMKH, TEOPUHU
MHOXECTB U TEOPUHU aJITOPUTMOB

OObsicHEeHHE TPUHIMIIOB MAaTEMAaTUYECKON JIOTUKH, TEOPHH
MHOXECTB U TEOPUHU aJITOPUTMOB

32. ®opmybl anreOpbl
BBICKa3bIBaHU

Bocnpoussenenue hopmyn anreOpbl BEICKa3bIBaHUH
[Tonumanue hopmys anreOpsl BbICKa3bIBaHUI
O0OmpsicHenue GopmyIt anredpsl BRICKa3bIBAHHUH

33. MeToasl MUHUMHA3AIUN
anreOpandecKux npeoo-
pa3oBaHMi1

Bocnpoussenenre MeTO10B MUHUMH3AIMU aNreOpandeckux
npeoOpa3oBaHUi

[TonnMaHre METOJJOB MUHUMU3ALUU alNTreOpandecKkux mpeoo-
pa3oBaHMi1

OOBsicHEHHE METO/I0B MUHUMH3AINH aNnreOpanyeckux
npeoOpa3oBaHui

34. OcHOBBI s3bIKa M ANTreOpbl
MPEIUKaTOB

Bocnpoussenenre 0CHOBBI si3bIKa U aNreOpbl MPEAUKATOB
[ToHnMaHMe OCHOBBI S3bIKa U ANTeOPHI MPEIUKATOB
OOBsicHEeHHE OCHOBBI SI3bIKA U aNTe0phl MPEIUKATOB

35. OCHOBHBIE IPUHIUIIBI
TEOPUH MHOKECTB

Bocnpoussenenre NpUHLIKAIIOB TEOPUU MHOKECTB
IToHnMaHKEe NPUHIUIIOB TEOPUH MHOXKECTB
OOBsicHeHHE IPUHIIMIIOB TEOPUH MHOKECTB




3. Pacnpeneﬂenne OIICHUBAaHUSA pE3yJabTaTOB Oﬁy‘leHI/Iﬂ o BUJ1aM KOHTPOJIA

Buanl arrecranun
HaumeHoBaHue 3JIeMeHTAa YMEHU N UJIM 3HAHUMI Texywuti | Ilpomesxcymounas
KOHMPO.Tb ammecmayus
Ymenua:
V1. IlpuMeHsTh JJOTUYecKHe onepanuu, GopMyIibl JOTHKH,
+
3aKOHBI AJITeOpbI JIOTUKY; +
V2. ®opMyaupoBath 3aJa4M JOTUYECKOIO XapaKkTepa u
IIPUMEHSTH CPEICTBA MATEMATHUECKOM JIOTUKH TSl UX + +
peLIeHuS.
3nanun:
31. OcHOBHbIE IPUHIUIBI MATEMATUUECKOM JIOTUKH, TEOPUU
MHO’KECTB U TEOPUH AJITOPUTMOB. + +
32. ®opmynbl alreOpbl BHICKA3bIBAaHHUM. + +
33. MeToapl MUHUMU3ALUH aJdredpandeckux mpeoopa3zoBaHuil. + +
34. OcHOBBI SI3bIKa U aJTeOpPbI IPEIUKATOB. + +
35. OCHOBHBIE IPUHIUIIBI TEOPUU MHOXKECTB. " "

4. Pacnpeueﬂeﬂne THIIOB KOHTPOJIbHBIX 33IlaHI/II71 1o JieMeHTaM 3HAHUM U yMCHI/Iﬁ

Copep:xanue THN KOHTPOJILHOIO 3a/1aHUS
y4eOHOro MmarepuaJia v1 V2 3] 2 23 34 35
no nporpamme Y/l

Paszoen 1.Tema 1.1. Ilp Ilp Ilp Ip
Aure0pa BbICKa3bIBAHUA Hp Hp CP CP CP cP CP
Paszoen 1. Tema 1.2. Ilp Ilp Ilp Ip
ByJeBble pyHKIUN fip fp CP cp CP CP CP
Paszoen 2. Tema 2.1
OCHOBBI TEOPHHM MHOKECTB fp fp fp fp fp
Pazoen 3. Tema 3.1.
IIpeaqukarsl Hp fp fp fp fp p
Pazoen 4. Tema 4.1.
OcHoBbl TEOpUM rpagos llp fp fp
Pazoen 5.Tema 5.1
DJIeMeHTBI TeOpHuH IIp IIp Ilp Ilp
aJITOPUTMOB

JlommycTUMBIe COKpAILCHHUS:
ITp- npaktuueckas pabora; CP- camocTositenbHas pabora




5. Pacnpene.ﬂenue THIIOB U KOJAUYECTBA KOHTPOJIBHBIX 33IlaHI/Iﬁ o 3JJeMEHTaM
3HAHUN U YMeHHﬁ, KOHTPOJJIUPYEMBIX Ha l'lpOMe)KYTO‘IHOﬁ arTrecranmmmu

Tun 3apanus: Tect

Conepxanue THN KOHTPOJBLHOTO 3aaHMSA
y4eO0HOro MaTepraia
no nporpamme YJI

Pazoen 1. Tema 1.1. T T T T T T
Aure0pa BbICKA3bIBAHMSA

yi y2 31 32 33 34 35

Pazoen 1. Tema 1.2. T T T T T T
Bynesble pynknun

Pa3zoen 2. Tema 2.1 T T T T T
OCHOBBI TeOpHH MHOKECTB

Pazoen 3. Tema 3.1. T T T T T T
IIpenukarsl

Pa3zoen 4. Tema 4.1. T T T

OcHoBbI Teopun rpagos

Pa3zoen 5. Tema 5.1 T T T T

JJIeMeHTBI TEOPHH AJTOPHTMOB




Opraﬂmaunﬂ KOHTPOJIA U OICHKH OCBOCHHUSA NMPOIrpPpaMMbI

6. CTpyKTypa KOHTPOJIbHBIX 3aaHUH

6.1.1. TexcTbl 3a1aHUH 110 3JIEMEHTAM 3HAHUI U YMEHHUH, KOHTPOJHMPYEMbIX B TEKYILlleM KOHTpoOJIe
Pa3nea 1. OcHOBBI MaTeMaTHYeCKOM JIOTHKH
Temsr 1.1 — 1.2 Anredpa BbickasbiBaHusi. ByneBbie GyHKInu
IIpakTHyeckoe 3aganue 1
Bapmuanr 1

1. CocraBUTh HCTUHHOCTHYIO Tabmuiy mist: (x Vy) — ((—|x AYy)V (x))

2. Cocrasuts CAH® n CKH® s —((x Vy) = —z) A (=(x V2) A —y)
Bapmuanr 2

1. CocraButh uctuHHOCTHYIO Tabmuiy mist: ((x A=y) = (=x VyVx)) Ax

2. Cocrasuts CAH® n CKH® mis: =((—x = =y) + W Ax)) A (z = (¥]2))

CamocrosiTesibHast padora
3aoanue: Coznanue mpe3eHTallMU 110 BEIOPAaHHOU TeMe:
Metoa pe3oIronuii U ero mpuMeHeHHne B alre0pe BhICKa3bIBaHUI U aireOpe MpeIuKaToB.

AKCHOMAaTH4ECKUE CUCTEMBI.

Munumainssblie 1 kpatyaimue KHO u JJHO.

[TpuMeHeHre METO0B MaTEMaTHUECKOM JIOTUKH B TEOPUU (POPMAIIBHBIX SI3BIKOB.
@dopMasibHbIE TPAMMATHUKH KaK JIOTHUECKUE UCUHUCIICHUS.

MeTo/1pl pelieHnsl TEKCTOBBIX JIOTUYECKUX 3a/1ay.

CucreMsbl JOrH4ECKOr0 TPOrpaMMUPOBAHHUS.

© Nk W=

Jlornueckas urpa.

e

HepaszpemmmocTs J0rMKy IEPBOro NOPSIKA.

[
=]

. HectanmapTable Mosienu apuMeTHKH.

—
—

. MeTon nuaroHaiau3allMy B MAaTEMaTUYECKOU JIOTHUKE.

[
N

. Mamunsl Teropunra u te3uc Yépua.

[
(98]

. BeruucnumocTs Ha abake U peKypCcUuBHBIC (DYHKIINU.

[S—
AN

. IlpeacraBUMOCTh pEKypCUBHBIX (DYHKIIMNA M OTPHULIATENIbHBIC PE3yJIbTAThl MATEMAaTUYECKOM JIOTHKH.

[
(9]

. PazpemmmocTs apuMeTuKy CIOKEHHUS.

[
[©))

. Jloruka BTOpOT0 OpsIIKA U ONPEIEIUMOCTh B apU(METUKE.

[
J

. Meron ynbTpanpou3BeICHUN B TEOPUU MOJEIIEH.

[
o0

. Teopema I'énenst o HemomHOTE POPMATBLHON APUPMETUKH.

[
\O

. Pazpemmmeble 1 Hepa3pelmnMble aKCHOMaTHYECKUE TEOPUH.

[}
=]

. UaTepnionaunonHas nemMma Kpeiira u ee npuiioxeHus.

\]
—

. [Ipocreitmume npeodbpazoBareny HHOOPMAIIHH.

N
N

. [lepexnrouaresbHbIE CXEMBI.

[\
(98]

. KonupoBanue: andaButrHoe U moMexoycTOHUHUBOE.

[\
I

. KoHTakTHBIE CTPYKTYDBI.

[\
N

. Ilpumenenune OyneBbIX QYHKUIUH K peIeifHO-KOHTAKTHBIM CXEMaM.

o)
[©))

. Ilpumenenue OyneBbIX QYHKIUH B TEOPUH pacrio3HaBaHUs 00pa3oB.

\9}
J

. MaremaTndeckas JOrMKa U CUCTEMbI HCKYCCTBCHHOI'O MHTCJIJICKTA.

Pa3pen 2. DiieMeHTHI TEOPHH MHOKECTB
Tema 2.1. OcHOBBI TEOPHH MHOKECTB



(98]

(98]

IIpakTH4eckoe 3aganue 2

Bapmuanr 1

1. A=(-1,8]; B=[0,12] Haiitu: A\B, B\A, B\(AMNB), A\(AUB)
X={ oxgHO3HauHbBIe HaTYypaJbHbIC YnCNa, KpaTHble 3} Y={1,3,5,6,8}

2. Haiiti: XNY, XUY, X\Y, Y\X

3. 3amano orobpaxenue f: X — Y,20e X = {1,2,3,4,5} u Y = {1,2,3,4}. Onpenenuts sBisercs jau
3aJJaHHOE O0TOOpakeHUE CIOPBKTUBHBIM, MHBEKTUBHBIM M B3aUMHO OJTHO3HAYHbIM, eciu f(1)=4,

f(2)=3, f(3)=2, f(4)=1, f(5)=4.
4. Pemmutb ypaBHEHUE QXY =G, €CIU @ = (

=G s a3 1)

12345)’

2 54 31 (35241)’

5 4 2 31

Bapmuanr 2

. A=[2,14]; B=(-3,10] Haiitu: A\B, B\A, B\(ANB), A\(AUB)

X={ OnHo3HaYHOE HaTypabHOE uucio : 4} Y={2,3,4,5,6,8,11}

Haiiti: XNY, XUY, X\Y, Y\X

3amgano oroopaxenue f: X - Y,20e X ={2,3,4,5}uY = {2,3,4,5,6}. Onpenenurs sABIAETCA K
3aJlaHHOE OTOOpaX€HHe CIOPHLKTUBHBIM, HHHEKTUBHBIM M B3aWMHO OJHO3HAuYHBIM, eciu  f(2)=2,

f(3)=4, f(4)=5, f(5)=6.
Pemnts ypaBHEHUE QXY=C, €CIIA @ = (
(3 4 1 2)

1 4 3 2/

Pa3pnen 3. Jloruka npeaukaToB

Tema 3.1. IIpeauxarsl
IIpakTH4eckoe 3aganue 3

Bapmuanr 1
BrickaspiBaTenbHass (opMa X+y=z, ¢ TEpPEeMEHHBIMHU, YNOPAJOYCHHBIMH 1O an(aBUTy U
IIPUHUMAIOIIMMHU 3HAYE€HUS U3 MHOXKECTBA OJHO3HAYHBIX HATYPAJIbHBIX UUCEI, 3aJa€T MpPEAUKAT
F(x,y,z) . BeimuiuTe TpoMKH 4ncen, KOMIOHEHThI KOTOPhIX HaXOJATCS B OTHOIIEHUU F.
3amano Ounapuoe otHomenue P = {(x,y)|x,y N ux oerumcs nayenonay}. Oupenennre
CBOWCTBA 33/IaHHOT'0 OMHAPHOTO OTHOIICHUS.
JoKa3aTh METOZIOM MAaTEMATHYECKOM MHAYKIMH, 4To 521 — 1 nenmures Ha 8.
JIOKaXuTe yTBEPKACHUE METOJIOM MAaTeMAaTUYECKOW NHTYKIIUHN:

nn+1)(2n+1)
6

2340 vG 312

14+2243%24--

Bapmuanr 2

Bricka3piBaTenbHas (opMa «y paBeH KBaJIpaTHOMY KOPHIO W3 NPOU3BEACHHS YUCEN X U Z», C
NEPEMEHHBIMH, YIOPSIOYECHHBIMH MO an(aBUTy M NPUHUMAIOIMIMMHU 3HAYEHUS U3 MHOXKECTBA
OJTHO3HAYHBIX HATYpaJbHBIX uuceln, 3amaét npeaukar F(X,y,z) . Bwimumunre Tpoiiku wyucedn,
KOMITOHEHTBI KOTOPBIX HaXOJATCS B OTHOIIEHUU F.

3amano OunapHoe ortHomieHue P = {(x,y)|x,y Rux < y}. Onpenenure CBOWCTBA 3aJaHHOTO
OMHAPHOTO OTHOIICHHUS

MeTto10M MaTeMaTUYECKON MHAYKIIMU JOKa3aTh, YTO 82"~1 + 1 nenwmrcs Ha 9.
JlokazaTb METOIOM MaTEMATHYECKON MHIYKIUU:
1+2+22 44201 =2"n—

Pa3nen 4. DiuemenTsl Teopuu rpagos
Tema 4.1. OcHoBBI Teopuu rpagos



a

10.
11.
12.
13.
14.
15.
16.

IIpakTH4eckoe 3aganue 4
Bapmuanr 1

I'pad 3aman marpuneit cMexHocTn M =

S O O O = O O
S O O = O O =
S O O O O = O
—_ 0 O O = =
—_ 0 = = O O
S O O o o =
—_— = O = O O

00 00
[Toctpouts rpad, 3a1aHHBII MaTPHULIEH CMEXKHOCTH, ONIPEIEIUTh CTENICHH BCEX €r0 BEpIIHH.
Bapmuanr 2

I'pad 3aman marpuneit cMexHocTn M =

S O O O o o o
S O O o o
S O O O = O

S = O O O = =
_ 0 = = O O

S O O O o o ~
_—_= 0 = O O

000000
[Toctpouts rpad, 3a1aHHBIA MaTPHULIEH CMEXKHOCTH, OTIPENIEIUTh CTENICHH BCEX €r0 BEpIIHH.
CamocTrosiTeibHas padoTa

3aoanue: Coznanue pedepara 1o BBIOpaHHOH TeMe:

DitnepoBsl Tpadl. Diinepos UK. Ditnepos rpad, Teopema Ditnepa. Anroputm @aepu. Heckonbko
XapakTepu3aluil 3inepoBbIxX rpadoB. DiinepoBsl oprpadsl. Yucno sitepoBeix rpadoB B pebepHOM
oprpade. I'pad ne bpéeitna u yHuBepcanbHbie cioBa. Kon4yecTBO yHUBEPCAIbHBIX CIIOB.
I"amunbroHOBHI rpadsl. 'amunsTonoB nuki. Teopemsl Ope u [Qupaka. Teopema XBatana. Teopema
[Toma. I"amunbroHOBOCTE MipousBeaeHus rpadoB. Koasl I'pest B rpade n-kyba, UX peKypCHBHOE
3agaHue. . ['aMuiIbTOHOBOCTB pebepHoro rpada. 'amMmuisToHOBOCTh Ky0a rpada. ['aMuiIbTOHOB LUK
u nmapocouetanus. HeramunbToHOBOCTH rpada Ilerepcena. Teopema dunka.

Bepmunnsie packpacku rpados. IlpaBunbHble packpacku. OIGHKH XpOMaTHYECKOTO YHCIA.
Teopema Bbpykca. Teopema 3bikoBa. CBs3b XpOMAaTHYECKOIO YHCIA U YUCIA HE3aBUCUMOCTH.
XpomaTuueckoe 4HciIO  JomnoinHeHus rpada. OIHO3HAYHO  pacKpaliuBaemble  Tpadsbl.
XpoMaTUYECKUM MHOTOUJICH.

Cosepiuennsie Tpadbl. Tpu SKBUBAJICHTHBIX OIPEIEIIEHUS] COBEPIICHHBIX rpadoB. Onepanuu Haja
rpadamu, COXpaHsIOIINEe COBEPIIEHHOCTh. Teopema JloBaca.

TpuanrynupoBanubie Tpadsl. COBEpLUICHHOCTh TPUAHTYIUPOBAHHBIX rpadoB. Pacmernsemsie
rpadpsl. Teopema Dongeca-Xammepa O xapakTepuzaluuu pacuierisieMsix rpados. IToporobie
rpadsl.

CBs3HOCTB B oprpadax.

Packpacku kapt. [Inanapusie rpadsl. Kputepun mnanapuoctu. @opmyna Ditnepa. ['eomerpuuecku
nBorcTBeHHbIN rpad. IlpaBunbHas packpacka kapTel. Teopema XuByna. Teopema o 4eTBIPEX
Kpackax.

Pé6epubie packpacku rpadoB. Xpomaruueckuit unaekc. Teopema Kénura. Teopema Busunra.
Hepesbs. [IBonunsie nepesbs. Kon Iproddepa.

IToToku B ceTsx. 3ajaya 0 MaKCUMaJIbHOM IIOTOKE.

AJTOpUTMBI POBEPKH TIIAHAPHOCTH IpadoB.

Cas3HOCTh. Bepmunnas u pebepHast cBa3HOCTb. J[BycBsizHbIe Tpadbl. Teopema Menrepa.

[Touck Ha rpade.

HezaBucumble MHOXecTBa. Kinku. BepiHHbIE TOKPBITHS.

[Tapocoueranust u peGepHbIE TOKPBITHSL. .

3azaya o4TagboHa.

Pasnen 5. DiieMeHTBI TeOpUH AJITOPUTMOB

Tema 5.1 DiieMeHTBI TeOpHH AJITOPUTMOB



IIpakTH4eckoe 3aganue S

Bapmuanr 1
1. Haiitu yacTHOe pemmenue ypasaenus: x> + 2x + 14 = 0(mod 17).
x = 2(mod 3)
2. Pemmwth cucteMy ypaBHenwuii: x = 1(mod 4)
x = 3(mod 5)
3. Bammdpyiite mudppom Llezaps ¢ kirodeBbM ciioBoM (pasy: «ILmoabl Hayku ciaikue - KOpHU
TOPBKHE».
Bapuanr 2

1. Haiitu yacTHOe pemenue ypasaenus: x> + 7x + 15 = 0(mod 3).

x = 2(mod 3)
2. Pemmwuth cucteMy ypaBHeHuit: { X = 3(mod 5)
x = 6(mod 2)

3. 3ammdpyiire muppom Brxunepa ¢ppasy: «Ilnoapl Hayku ciagkue - KOPHA TOPbKHE».

6.1.2. TekcThbl 3a7aHUH 110 JJIEMEHTAM 3HAHUN M YMEHHMH, KOHTPOJIHPYEMbIX Ha
NMPOMEKYTOYHOM aTTecTAlNH (TEeCT)
Bapuant 1

1. Boiopars muoxkectTBo C, ecsoin A = {1;2:3}; B = {2:3:4:}; C = {1;2:;3:4}
A) B\A b) A\B
B) ANB [)AUB

2. Haiitu: |AUB| ecau |A| =10 |B| =7 |AB| =3
A) 14 b) 22
B) 19 )18

3. A={1;2} B={2;3}, Haiitu AxA

A) 1(2:1):(2:2):(3:1):(3:2) b) {(1;2):(1:1):(2:1):(2:2)}
B) {(1:2):(1:3):(2:2):(2:3)} [)4(2:3):(2:2):(3:2):(3:3)}

4. Boiopars popmyay aist Berauciaenus P,
A) n! B) nm

(n-m)!'m!

n!

B) [') n!

(n-m)!
5. Boruncanrs: Pg

A)6 b)720
B)7 [)60
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6. Boruncants:CY
A)924 b)7
B)792 )15

7. Haiitu cymmy OHHAPHBIX KOG dHUHEHTOB pa3ioxkenus (a + B)®
A)256 b)512

B)64 [)128

8. CkKo/IbKO aHArPaMM MOKHO COCTABHTH M3 cjioBa ""mama"
A)6 b)360
B)62 [)128

9.  Boidpars onepauuio aaredpbl JOrHKH, 3a1aBaeMy10 TadHueil
HCTHHHOCTH:

A B C

1 1 1

1 0 0

0 1 1

0 0 1
A)c=av B B) c=ae
B)c=ane l)c=a=e

10.Bu1dpaTh JJOrH4eCcKYI0 ONepalHio, KOTOPast BLIPAKEHA Yepe3 MHOT04JIeH
Keraakuuna: xDl1

A) x=y B) xvy
B)xoy r)x
11. llpeacraBuTh B BHae MHOrowiena KeraJikuna Xy
A)xyDxDI B) x®y
B) xy®1 M xy®x

12. Jlornueckas pynkuus 3agana radanuei ncrunnoctu. Haiitn nas nee
KH®

x |y [fxy)
E 1
1|0 0
0|1 0
010 1

11



13.  Jlormueckas pynxkuns 3aagana rabanueii ncrunnocru. Haiitu s nee
JIHOD.

x |y [f(xy)

1 |1 1

1|0 0

0 |1 0

0 |0 1
A) xyv Xy B) xyv Xy
B) xyv Xy Nyxy

14. XapaxktepHoii 0cOG€HHOCTBI0 KOHEYHOI0 ABTOMATA SAABJAACTCH HAIHYHE:
A) namaTu B) ckopocti
b) Bpemenn I') uudopmanun

15. K xakomy u3 kaaccos Ilocra npunagiaexnr pynkuus x@ y

A) P, b) P,
B)S I') Hu K KakOMY

16.B neopuenTupoBanHoM rpade noc/ie10BaTeIbHOCTL pedep, B KOTOPOii
ABA COCEIHHX pedpa HMET 001y BePUIHHY HAZLIBACTCH:

A) npocToii Lensio A) uensio
B)uuknugeckuii mapupyr ') mapupyrom

12



17.1luKkan4ecKnii MapIIPyT, KOTOPBIii SBJISETCH HENbI0 HAZLIBACTCSH

A) sitnepos rpag B) unkn
B) siinepoBa uens I') siinepoB uMKn

18.Cesi3HbIil HEOPHEHTHPOBAHHBLIH rpag, He coaepAalHi HHKIOB, NeTelb
H KpaTHBIX pebdep:

A) nnockuii rpad b) nepero
B) nec I') nonuwlii rpacg

19.Ecan cBa3n Mexay BepmiHHAMH rpada XapakTepu3ylTcs onpeae/eHHoi
opHeHTauueii, To rpad HazbiBaercs:

A) HHKIHYECKHM b) B3BemIeHHBIM
B) koHe4YHbIM I') oprpagom

20. BeiBoj, C/1eJIAHHBIH HA OCHOBE HADJIK/ICHHIL, ONBITOB, T.€. MYTEM
3AKII0YEHHS OT YACTHOrO K o01memy:

A) HenonHas MHAYKLHA b) nuaykuus
B) npuHumn Matematnyeckoii nHaykuun ') nonHas uHAyKuHA
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Bapuanr 2.
I. Buibpare muoxkectso C,ecnmn A = {1;2;3}; B={2;3.4;}, C= {23}
A)B\A b)A'B B)AnB rAUB
2. Haiiru: |[AUB| ecru |[Al=12 |B|=20 |AB|=10

A)l4  B)22 B)1I9 1I)I8
3. A={1:2} B={2:3}, Haiitn AxB

A)(2:1):(2:2):3:1):(3:2)) B){(L:2)(1;1):(2;1):(252)}
B){(1:2):(1;3):(2:2):(2;3)} )4(2:3):2:2):(3:2):(3:3))

4. Buidpars popmyay aas suranciaenus C

n!

A)(— B)n™

n-m)'m!

B)—2 Mn!

(n-m)!
5. Borancanrs: Py

A6 B30 B)7  1)5040

6. Haiiti cymmy Onnapubix KOYQPuunenTos paioxenus (a + 3)9

A)256 b)512 B)64 I) 128
7. CROJBKO AHATPAMM MOKHO COCTABHTL M3 ¢JI0Ba “xapa”

A)6 5)360 B)60 N12
8. Bribpars onepaunio anaredpsl JOruKH, 3a1asaeMyo Tabanueii HCTHHHOCTH:
a B c
1 1 1
1 0 1
0 1 1
0 0 0
A)c=ave Bye=ase Byc=ane Ne=a=e

9. Buibpars JOrH4ecKyo onepaunio, KOTopas BLIPAXKEHA Yepe3 MHOIOYIeH
Keraakuua: ny@x®@y
Aix=y B)xvy Bjxey N

14



10.Jloruveckas ¢pyuxuus 3anana radanueii ucruanocru. Haiiru aas nee KH®

x|y f(x;y)
1|1 1
1] o0 0
0] 1 1
0| o 0

A)Xv AXV yNxvY) B)xvy)xvy)
B)(Xvy)lxvy) I (xvy)xvy)

11. Jloruveckas ¢pynkuns 3agana rabanueii ncrunnocru. Haiirn aias nee THO.

X y fixy)
1 1 0
1 0 0
0 1 0
0 0 1

A)yxyv Xy B)xyvxy B)xy v Xy nNxy

12, Beibpars JOrH4ecKyo oOnepanuio, KOTopas BhIPAKEHA Yepe3 MHOIOYIeH
Keraakuua n@x®@y

Aix=y B)xvy Bixeoy Nx
13. Hpeacrasurs B BHje Muorowiena Keraakuua xv y

Axy@x®1 b)x@y Bxy@l TI')xy@x

14. XapaxkrepHoii 0COOEHHOCTHI0 KOHEYMHOI'0 ABTOMATA SABJSICTCH HAAHYHE:
A) namaTu B) ckopocti
b) Bpemenn I') uadpopmarnn

15. K kakomy u3 kaaccos [locra npunayjaexnt pynkuns x = y
A)Po b) P B)S T') Hu k kakomy

16. Mapupyrom, B KOTOpoM Kaxjioe pedpo scrpevaercs He HoJiee 0AHOro pasa
HA3LIBACTCH:

A) npocToii uenso b) uensio

B)unxnnveckuii mapuipyr ') mappyrom
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17. I'pad, conepxammii yiepos UMK HA3bIBACTCH

A)siinepos rpadp  B) umkn
B) sitneposa uens  I') 3iinepos uukn

18. Hecssi3ubiii HeopueHTHPOBAHHLII rpad, He coaepaalInii UHKIO0B, NeTelb 0
KparubiX pedep:

A) nnockuii rpad b) aepeso
B)nec ') nonuwiii rpad

19. Ecan pebpamu wian ayramu rpada nocrasjieHs! B COOTBETCTBHE YHCI0BbIC
3HAYMEHHH, TO rpad HA3bIBACTCH:

A) LHKIHYECKHM b)B3BeIeHHBIM
B) koHE4HBIM ') oprpadom

20 Meroa nepedopa, HeuepnbIBAOWHIL BCe BOIMOKHOCTH

A) HENONHAA HHAYKLHA B)Huaykums
B) npunumn mMaremaruueckoii nuaykuuu [') nonnas HHAYKUHA

Koabl oTBeTOB TECTOBBIX 3aHUI

Ne 1 2
BOIIPOCA BAPHAHT BAPHAHT

It bl el Pl Pl B Ll L A B e e e
it A b Al it bd bl b i Ed e
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6.2. IlepeyeHb 00bEKTOB KOHTPOJISI M OLICHKH

Haumenosanue obvexmos
KOHmMpOJiA

OcHnosnuvle noxkazamenu OYEHKU pe3ylbmamoe

V1. IIpumMeHsTh TOrN4ecKue
ornepauuu, GopMyIIbl JTOTUKH,
3aKOHBI AJITreOpBI JIOTUKU

D¢ hekTHBHOCTh MPUMEHEHUS JIOTHYECKUX OTIepaliHid,
3aKOHOB aJIreOphbl JIOTUKU B PELICHUU 33124
ParonanbHOCTh MCTIONIB30BaHUS (POPMYIT JIOTUKU B
pelIeHNH MPAKTUYECKUX 3a/1a4

YMeHue 1enath BIBOJbBI

V2. ®opMynupoBarh 3aaauu
JIOTHYECKOTO  XapakTepa |
IPUMEHSTh cpeacTBa
MaTEeMaTUYECKOM JIOTUKU IS
UX peLICHUS

D¢ hekTuBHOCTH MPUMEHEHUS CPEACTB MaTEeMaTHUECKOM
JIOTUKU B PEIICHUH 33/a4 JJOTUYECKOr0 XapaKrepa
PanmonanbHOCTh HCTIOJIB30BAHUS CPEACTB MATEMATHUECKOM
JIOTUKU B PEIICHUH 3a/a4 JJOTUYECKOTr0 XapaKrepa

YMeHue Jenath BEIBOBI

31. OCHOBHbIE IPUHIUIIBI
MaTeMaTHUYEeCKOM JIOTHKH,
TEOPUH MHOKECTB U TEOPUU
aJITOPUTMOB

Bocnpoussenenre NpUHIMUIIOB MaTEMaTHUYECKOW JIOTHKH,
TEOPUU MHOKECTB U TEOPUH AJITOPUTMOB

IloHuMaHKMe NPUHLMIBI MATEMATUYECKOU JIOTUKH, TEOPUHU
MHOXECTB U TEOPUHU aJITOPUTMOB

OOBsicHeHHE IPUHLIUIIOB MAaTEeMAaTHUECKOM JIOTUKH, TEOPUHU
MHOXECTB U TEOPUHU aJITOPUTMOB

32. ®opmysl anreOpbl
BBICKa3bIBaHU

Bocnpoussenenue hopmyn anreGpbl BEICKa3bIBaHUIH
[Tonumanue popmyn anreOpsl BbICKa3bIBaHUH
O0OmpsicHenue GopmyI anredOpsl BRICKa3bIBAHHUM

33. MeToasl MUHUMA3AIUU
anreOpandecKux npeoo-
pa3oBaHHi1

Bocnpoussenenne MeTo10B MUHUMH3AIHMH alTre0pandeckux
npeoOpa3oBaHui

[TlonuManue METONOB MHHHUMH3ALUU  alreOpanvecKux
npeoOpa3oBaHui

OOBsicHEeHHE METO/I0B MUHUMH3AINH aNnreOpandecKux
npeoOpa3oBaHui

34. OCHOBBI SI3bIKA U aNTeOPHI
MPEIUKaTOB

Bocnpoussenenre 0OCHOBBI si3bIKa U aNreOpbl MPEANKATOB
[ToHnMaH1e OCHOBBI S3bIKA U AITeOPHI IPEIUKATOB
OOBsicHEeHHE OCHOBBI SI3bIKA U alTe0phl MPEIUKATOB

35. OCHOBHBIE IPUHIUIIBI
TEOPUH MHOKECTB

Bocnpoussenenre NpUHLIAIIOB TEOPUU MHOKECTB
IToHuMaHKEe NPUHIUIIOB TEOPUH MHOXKECTB
OOBsicHeHHE IPUHIIMIIOB TEOPUU MHOKECTB

6.3 Kpurepuu OeHKH:

—  «OTnIUYHOY» - TEOPETHUYECKOE COJEp’KaHUE Kypca OCBOCHO IOJIHOCTHIO, 6€3 mpoOenoB, yMEHuUs
copMUpPOBaHbI, BCE MPEIyCMOTPEHHbIE MPOTPAMMON YyUeOHbIe 3a/1aHUS BBINIOJIHEHBI, KAYECTBO

HX BBITTOJIHCHHA OIICHCHO BBICOKO.

—  «XO0poIIo» - TEOPETUUECKOE COJePKaHUE Kypca OCBOEHO MOJIHOCTBIO, O3 PoOesIoB, HEKOTOPhIE
yMeHHs c(hOpPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbIE MPOTrPaMMOl ydeOHbIe 3a1aHus

BBIITOJIHCHBI, HCKOTOPBIC BUbI 3aI[aHI/II71 BBIIIOJIHEHEI C OIIMOKAMHU.

—  «YI0BJIETBOPUTEIBHOY - TEOPETHUECKOE COJEPKAHUE Kypca OCBOGHO YaCTHYHO, HO MIPOOEIIbI He
HOCST CYIIECTBEHHOTO XapaKTepa, He0OX0IUMbIe YMEHHsI pabOThl C OCBOCHHBIM MaTEepUaIOM B
OCHOBHOM C(hOpMHUPOBAHBI, OOJILITMHCTBO MPEIyCMOTPEHHBIX IPOrpaMMoOil 00yUeHHs y4eOHBIX

BaIIaHI/II\/'I BBIITOJIHCHO, HCKOTOPLIC U3 BBIITOJTHCHHBIX 38.,[[3.HPII>1 coacpikart OIIHNOKH.
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— «HeynoBneTrBopuTeabHO» - TEOPETHUYECKOE COJEp)KAaHHUE Kypca HE OCBOCHO, HEOOXOIMMBbIE
yMeHHsI He ¢()OPMUPOBAHBI, BHIIIOJIHEHHBIE yUeOHbIE 3aJaHUs COJepKaT rpyOble OMNOKH.
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6.4. Ilepeuenb maTepuanoB, 000pyIOBAHUS U HHPOPMALMOHHBIX HMCTOYHHMKOB,
HCMOJIb3yeMbIX B ATTeCTALNH

1) Texnuueckue cpeacTBa 00y4eHUs:

— pabouee MecTO MpernoaaBaTels;

— pabouune MecTa 00y4arouXxcs;

— KoMiIuiekT DBM-11iT;

— mnpoekTop ViewSonic Projector PJD5221-1mur.

2) UnpopMannoHHoe o0ecnieyeHne o0yueHms :

1.

OCHOBHBIE HCTOYHUKHU:
Croupuna M.C. [{uckpeTHasi MaTeMaTUKa: yUeOHUK IS CTYI.YIPEKICHUM CpelH.

[Tpod.o6pazoBanus/ M.C.Cniupuna, [1.A. Crupun.- 10-e uza., ucnp. — M.
N3n.uentp «Axanemus», 2018. —368 c. ISBN 9785446867974
DIIEKTPOHHBIE PECYPCHI:

. baBpun, U. U. luckpernas marematuka. YueOHuk u 3amaunuk: nius CIIO / W. U.

bagpun. — M. : WMzparensctBo HOpaiit, 2019. — 193 c¢. — (Cepus
IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-07917-3. — Pexum
JocTyma: www.biblio-online.ru/book/A7F6C354-F9BD-496B-8 A4 A -
FF366F20302B.

. Tanuit, M. A. luckpetnas matemaruka: yueO. nmocooue mist CI1O / U. A. [Tanuit. —

2-e u3a., ucnp. u gon. — M. : U3marensctBo IOpaiit, 2019. — 352 ¢. — (Cepus :

IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-06292-2. — Pexum
JocTymna: www.biblio-online.ru/book/ASE3DAAE-4BF6-4FES-AE42-
07EB1B4A689D.

. Huckpernas maremaruka : yue0. mocooue / C.A. Kanueman. — M: ®OPYM :

NHOPA-M, 2017. — 224 c. — (Ilpodeccuonanpuoe odpazoBanue). ISBN 978-5-
8199-0304-9 - Pexxum ngoctymna: http://znanium.com/catalog/product/614950.

. Huckpernas matemaruka: yueOuuk / A.W. I'ycesa, B.C. Kupees, A.H. Tuxomuposa.

— M.: KYPC: UH®PA-M, 2017. — 208 c¢. — (Cpennee mpodeccuoHaIbHOE
oOpazoBanue). - Pexxum noctyna: http://znanium.com/catalog/product/761307.
JlonoJTHUTEIbHBIC HCTOYHHKHU:

. AxumoB O.E. JluckpeTHas MaTeMaTHKa: JIOTUKa, TpyIIbl, rpadsl. — M.: JlaGopatopus

bazoBrix 3nanmii, 2015.

. I'aBpunoB I'.Il., Canoxenko A.A. 3agaum W YOPaXKHEHUS N0 JAUCKPETHOMU

MmaremMatuke. — M.: Breicmmas mikona, 2017.

. Sl6nonckuii C.B. BBenenue B IUCKpEeTHYIO MaTeMaTHKy. — M.: Briciias mkona, 2018.

Marematuka u uHdopmaruka: YueOHoe mnocobue / YTkun B.b., bangun K.B.,
PykocyeB A.B., - 4-e uzn. - M.:Jlamkos u K, 2018. - 472 c.: ISBN 978-5-394-01925-
8 - Pexxum noctyna: http://znanium.com/catalog/product/305683

NudopmaTtuka u MaremaTtuka: yueOHUk 1 npaktukym ais CI10 / A. M. Tlonos, B. H.
CotnuxkoB, E. 1. HaraeBa, M. A. 3aiinieB ; nox pea. A. M. Ilonosa. — 4-e u3nx.,
nepepad. u pomn. — M. : UsmarensctBo IFOpaiit, 2018. — 484 ¢. — (Cepus :
[IpodeccuonanbHoe o6OpazoBanue). — ISBN 978-5-534-08207-4. — Pexum
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J0cTyna: www.biblio-online.ru/ book/ AE3A8626-75B9-430C-80A8-
A625AB3A1F6A.

. baBpun, 1. . Matematuka: yueOHuk u npaktukyM st CI10 / U. U. baBpun. — 2-e
u3a., nepepab. u porn. — M. : UzparensctBo FOpaiit, 2019. — 616 c¢. — (Cepus :
[IpodeccuonanbHoe o6pazoBanue). — [ISBN 978-5-534-04101-9. — Pexxum noctyna
: www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77DOEEB49640.

. Knekoskumn, I'. A. Teopus rpados. Cpena maxima : yue6. nmocoodue mist CIIO / T'. A.
KnexoBkun. — 2-e m3a. — M. : UsmarensctBo HOpaiit, 2019. — 133 ¢. — (Cepus :
[IpodeccuonanbHoe o6pazoBanue). — ISBN 978-5-534-10087-7. — Pexxum noctyna
: www.biblio-online.ru/book/9ED34A3E-13AD-47EF-A8F8-DEA17A77B3C2.
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