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1. TACIOPT KOMILIEKTA KOHTPOJILHO - OIEHOYHBIX CPEJICTB MO
YYEBHOW JJUCLUATIIMHE
EH.02 JHCKPETHAS MATEMATHKA

1.1. O01mue mMoJ10:KeHUA

KOHTpOJIbHO-01ICHOUHBIE  CPEACTB  pa3paboTaHbl B  COOTBETCTBUM C  TpPeOOBAHUSIMU
00pa3oBaTeNbHON MPOTrpaMMbl 1O  CHEIUATBHOCTU 09.02.06 CereBoe M CHCTEMHOE
aJIMUHUCTpUpPOBaHUE | paboueil nporpammel nucuuiiinabl EH.02 JluckpeTHas maremaruka

KonTtponrsHo-onieHounble cpenctBa (nanee - KOC) npennasHadeHbl 111 KOHTPOJIS U OLEHKHU
00pa3oBaTeNbHBIX JTOCTHKEHUI OOYyYarOIIMXCs, OCBOMBIIHUX MPOrpaMMmy Y4EOHOW JHUCUUILIMHBI
EH.02 HMuckpernas marematuka. KOC BKIIOYalOT KOHTPOJBHBIE MAaTEPUANBI ISl TPOBEICHHUS
TEKYILETO KOHTPOJISI U MPOMEXKYTOUHOM aTTecTanuu B hopme AudPpepeHIIupoBaHHOIO 3a4€ETa.

2. PE3YJBbTATHI YCBOEHUS YYEFHOM JUCIHUIIJIUHBI

B pe3ynbTaTe OLEHKH OCYIIECTBIISIETCS IPOBEPKA CIAEAYIOMIMX 0OBEKTOB!

CrtpouTtb rpadbl 0 UCXOIHBIM
JAHHBIM.

Kon VYMmenus 3HaHus
1K,
OK
OK 01- | IlpumensTts norudeckue ornepaiuu, | [lonstus QyHkmum anreGps
OK 05, | bopmynbl TOTUKH, 3aKOHBI aareOphl | TOTHUKH, pEeACTaBICHHE
OK 09- | noruku. GyHKIIMM B COBEPIICHHBIX
OK 10 | BeInoJHATH onepauuu HaJl | HOpMaJIbHBIX dbopmax,
MHOXECTBaMHU. MHorouJjieH JKerankuHa
[IpumeHnsTh MeTo/bl | OCHOBHBIE Kiacchl (YHKIIHA,
KpunTorpaduieckoi 3aIUTHI | IOJTHOTY MHOECTBa
nH(popmaIuu. dbynkuit, Teopemy Ilocra.

OCHOBHBIC TTOHSTHSA TCOPHUHU
MHOXECTB.

Jloruky [IPEIUKATOB,
OWMHApHBIC OTHOLICHUS] U UX
BU/IBI.

DJIEMEHTBI TEOpUH
OTOOpaXeHU W anreOpsl
MO CTaHOBOK

OcHOBBI anreOpsl BHIYETOB U
ux MPUIIOKEHHE K
MPOCTEUIINM
KpUInTorpadguyeckum
mudpam.

Meton MaTeMaTUYECKON

HWHAOYKINH.




Anroputmuyeckoe
nepeyrciieHne OCHOBHBIX
KOMOHMHATOPHBIX 0OBEKTOB.
OCHOBHbIE TIOHATUS TEOPUHU
rpagos, XapaKTEePUCTUKH
rpados, DWIIepOBbI U
["aMHIIBTOHOBBI rpagpsl,
IIoCKue  rpadpl, JI€PEBBA,
OpUEHTHPOBAHHbBIE rpadpsl,
OMHApHBIC JEPEBbS.

DneMEeHTHl TEOPUH aBTOMATOB.

3. KOMIIVIEKT KOHTPOJIBHO - OHEHOYHbIX CPEJICTB

3.1. 3apanus 19 oneHKH 0CBOCHHUA TeMbl 1 «OCHOBBI TEOPHUH MHOKECTBY .

Tect mo Teme Nel: «OCHOBBLI TEOPUH MHOKECTB)

1. v| — aT0 Ha6op, COBOKYNHOCTbL KaKNX-TIM60 06BLEKTOB, Ha3blBAEMbIX €10
3nemMeHTaMW. o6nanaroLLMX HEKOTODbIM O6LLMM AN HUX XanaKTeDUCTUYECKMM CBOMCTBOM.

2. MHoXecTBa A 1 B cuuTaroTcs ‘ ¥, €CNMK OHW COCTOAT U3 OOHMX U TEX XE
INEMEHTOB.

3. MHOXEeCTBO, HE coAep)Kalllee HM OQHOIro 3NeMeHTa, Ha3bIBaeTca ...
BbibepuTe oMK NpaBUNbHBIN OTBET

NYCTbiM
OAMHAPHbIM
BUHapPHbIM

HyneBbliM

4. MHoXecTBO B HHSbIBaETCH| V|, WU YacTbi, MHOXeCTBa A, eCN1 BCAKWUHN
aNeMeHT MHOXXecTBa B ABNsAeTcA 3NeMEHTOM MHOXECTBa A.

5. Kakum o6pasom 0603HayaeTcs onepauna Hall MHOXecTBoM MepeceyeHune?

Bribepute ogMH NnpaBuNbHbIA OTBET
AAB
ANB
AuB
A\B

6. KakiMm obpa3om 0603HadyaeTca onepauva Hal MHOXecTBoM O6beaAnHeHue?



BeifepuTe 0WH NPaBUNbHbIA OTEET

AAB
ANB
AuB
A\B

7. Kaknm 06pa3om obo3HavyaeTcs onepauna Hall MHOXXECTBOM Pa3HOCTb?
BrifepuTe 0IMH NPABUNbLHBIA OTBET

ANB
A\B

AAB
AuB

8. Kakum obpasom 0503HEHEETCH onepauua Hag MHOXXecTBOM CUMMeTpHYecKan pa3HOCTb?

BeiGepuTe 0fiMH NPaBUNbHBIA OTBET

ANB
AAB
AuB
A\B

9. Ha pucyHKe Kpyru nsobpakaroT MHOXXecTBa A 1 B.

Yemy cooTBeTCTBYIOT o6nacte 1,2 n 3?

1-| g
2-| g
3-| |

BbiGepuTe 0QMH NPaBWAbHBIA OTBET

Cnyuyan B\ A
A @ Oy Chnyyan BN A
Oy Chnydyan Bc A
1 Cnyualn BAA
11. ConocTaBbTe OCHOBHbIE TOoXAECTBA aﬂFEfiplbl MHOMECTE.

10. YTo NpUBEAEHO Ha PUCYHKE?




AccouMaTUBHOCTD: (AuB)NC=(ANB)u(BNC) (A
- : NB)uC=(AuB)N(BuC)

KOMMYTaTMBHOCTD:

ANB=BNAAuB=BUA

M OoeMNoTEHTHOCTE!

AN(AUB)=A;AU(ANB)=A

3aKOHbI NOrNOLWEeHWA:

.(.&HB NC=AN(BNC);(AuB)
C=Au(Bu(C)

OWCTPUEYTUBHOCTD:

ANA=AAUA=A

12. MNpAMbIM (ﬂEKapTOBbIM) npousBeeHneM MHOXeCTB A U B HasbiBaeTCcA MHOXECTBO BCEX

ynopsao4veHHbix nap (a, b), roe ...
BbibepuTe 0gMH NpaBWNbHbIA OTBET

acAwbeB
auAubuB
asAwb3B
aAAwbAB

13. MNpsAMoe nponsBeaeHne MHOXEeCTB Ay, Ay, ., A, — 3TO MHOXECTBO BCEX KOpTexel (ay, az, .,
an), TAKUX YTO...
BoibepuTe 0AWH NpaBMnbHbIA OTBET

ajeA,a ey, .., anEA,
ajUA, a3 UA,, .,aqaUA,
a13A,a3 A, ..,8,3 A,

ag Al az A A, L an AA,

14. | v| — 370 Tpoiika MHOXecTB (X, Y, G), Takas 4To GEX x Y, U KaXKbli aneMeHT
X U3 X ABNAETCA NEPBbIM 3/1EMEHTOM POBHO OAHOW Napbl (X, y) 13 G.

15. OTo6paXkeHue f: X—Y HasbiBaeTcA (conocTaBbTe Ha3BaHWe W onpefeneHue):



MHBEKTHBHBIM - 8CNW BCAKWMIA 3nemMeHT y ua 'Y
- : ABNAETCA 06pPa30M HEKOTOPOro
anemeHTa x M3 X, T.e. f(X) = Y.

CHPBEeKTHEHEIM

- : - eCNU 06pasbl pasnUYHbIX
6UEeKTUBHBIM SNEMEHTOB TAKXE PasfNUyHbl, T.e.
f(x) — f(y) npu x—y.

- eCnN OHO OAHOEBPEMEHHO
MHBEKTUBHO WM CHOPDBEKTHUBHO.

IIpakTHyeckoe 3ansaTne Nel
Tema: «BoinnoJIHEHHE onepanMii HAJl MHOKECTBAMM)).
Ienab: 3aKpenuTh MOHATHE MHOYKECTBA, HA KOHKPETHBIX IPUMEPAX HAYUYUTHCA IPUMEHSTh
IpaBHJIa orepaluii HaJl MHOKECTBAMHU, MTPOJIOJIKUTh (POPMUPOBAHUE YMEHUN CaMOCTOSATEIHHO
BBITIOJIHATH ONEPAllMU ¢ MHOXKECTBAMHU.
Teopemuueckue céedeHus K nDAKMUYecKoi paoome.

MHO%€CTBO — OJIHO U3 OCHOBHBIX MOHATHI MaTEMATHKHU.

Mnoicecmeom Hazvigaemcs cO80KYRHOCHIb HEKOMOPBIX I71EMEHM 08, 00bEOUHEHHbIX
KaKum-au6o oouwum npu3Hakom. DIEMEHTaMU MHOXECTBA MOTYT ObITh YHCIIa, (QUTYPHI,
MPEAMETHI, TOHATHUS U T.II.

MHuoxecTBa 0003HAYaIOTCS MMPOMUCHBIMU OYKBAMH, & 3JIEMEHTHI MHOKECTBA CTPOUYHBIMHU
OyKBaMU. DJIEMEHTHI MHOKECTB 3aKJIIOYAIOTCS B PUTYpPHBIE CKOOKH.

Ecnu anemMeHT X npuHaAJIeKUT MHOKECTBY X, TO 3alTUCHIBAIOT X € X (€ —
MIPUHAIJICHKUT).

Ecnu MHOXKeECTBO A siBIsieTCsl 4acThi0 MHOXKeCTBa B, To 3anuckiBator A € B (C —
COJICPIKUTCS).

Mnuoorcecmeo modcem 0vtimb 3a0aH0 0OHUM U3 08YX CHOCO008: NEPEUUCIEHUEM U C
HOMOULbIO ONPEDeNAIOULE20 CEOLICHIEA.

JIBa MHOkecTBa A U B pagnst (A=B), eciii OHU COCTOSIT U3 OJHUX U TEX K€ AJEMEHTOB.

Hanpuwmep, ecnu A={1,2,3,4}, B={3,1,4,2} To A=B.

Ooveounenuem (cymmoit) muoxectB A u B HazpiBaeTca MHOkECTBO A U B, a5ieMeHThI
KOTOPOTO MPUHAJICKAT XOTS ObI OAHOMY U3 TUX MHOXKECTB.

Hanpumep, ecrn A={1,2,4}, B={3,4,5,6}, 70 AU B ={1,2,3,4,5,6}

Ilepeceuenuem (npouszeedenuem) MHOxeCTB A 1 B Ha3biBaeTcss MHOkECTBO A (1 B,
AJIEMEHTHI KOTOPOTO MPUHAJIEKAT KaK MHOXKECTBY A, TaK U MHOXKECTBY B.

Hanpumep, eciu A={1,2,4}, B={3,4,5,2}, To AN B= {24}

Paznocmuro mHoOxecTB A 1 B Ha3piBaeTcst MHOXKECTBO A/B, 351eMEHTBI KOTOPOTO
MIPUHAJITIEKAT MHOXKECTBY A, HO HE IPUHAJJIEKAT MHOKECTBY B.

Hanpumep, ecrm A={1,2,3,4}, B={3,4,5}, o A/B = {1,2}

Cummempuunoii paznocmuio MHOXECTB A 1 B Ha3biBaeTcst MHOXECTBO A A B,
SBJISTEOITIEECs] OOBeAMHEHNEM pa3HoCcTe MHOKeCcTB A/B 1 B/A, To ecth A A B = (A/B) U (B/A).

Hanpumep, ecin A={1,2,3,4}, B={3,4,5,6},To AAB={1,2} U {5,6} ={1,2,5,6}




CaoiicTBa:
CBoiicTBa IEPECTAHOBOYHOCTH:
AUB=BUA
ANB=BNA
CoueraTeibHOE CBOICTBO:
(AuB)uC=Au(BUCQC)
ANB)NC=ANMBNC)
Kpyeu Jiinepa (Jiinepa-Benna) — reometpuueckas cxema, ¢ IOMOILBIO KOTOPO
MO>KHO M300pa3nuTh OTHOLIEHUS MEXAY MOAMHOKECTBAMM, JIJIs1 HATJISIAHOTO MPEICTABICHUS.

Coaep:xkanue NPaAKTHYIEeCKOH Pad0ThI:

3aganus:

1. Bribepute yTBEpKIEHHE O YUCIOBBIX MHOXKECTBAX, KOTOPOE SIBJISIETCS UCTUHHBIM:
a) MaTepsan (-12;13) sBisercs MOAMHOXKECTBOM OTpe3ka [-13;15]
0) MHOXECTBO IEHCTBUTEIBHBIX YHCE SIBIISETCS TTOJIMHOKECTBOM MHOYKECTBA
HUPPAMOHATBHBIX YHCEIT
B) [IpomexxyTok (-14;3] sBiiseTcst moAMHOXKECTBOM oTpe3ka [-15;0]

2. Yxaxwure mapy (X;Yy), HaXOIAIYIOCS B OTHOIIEHUU Y=X-2

a) (5;3)
6) (-3;5)
B) (3;-5)

3. Jlaner maoxectBa: A={5,10,15,20}, B={3,6,9,12,15}.
VY cTaHOBUTE COOTBETCTBHE MEXKAY CIAEAYIOIIMMH MHOKeCcTBaMHu A 1 B

1. {15} ? o0beauHeHne MHOKECTB A 1 B
2. {3,5,6,9,10,12,15,20} ? pa3HOCTHh MHOXeECTB A 1 B
3. {5,10,20} ? mepecedeHre MHOXeCTB A u B

4. Jlanbl MHOKECTBa: a) A={e, o, p, X}, B={x,y}.
0) A={12, 13, 14, 15} B={12, 14, 16}

Haiitu muoxkectsa ANB, AUB, A/B, B/A

5. B tpéx BochMmbIx Kiaccax 70 pedsT. M3 Hux 27 3aHUMAarOTCs B IAXMATHOM KPYKKe, 32 MOI0T
B X0pe, 22 yBleKaloTcsl TeHHUCOM. B maxmaTHom kpyxke 10 pedsT u3 xopa, B xope 6
TEHHHCHUCTOB, B IIAXMAaTHOM KpPYXK€E 8 TECHHUCUCTOB; 3 TEHHUCHUCTA MOCEIIAIOT U IaXMaTHBIN
KPYKOK, U XOp. CKOJIBKO pedsT HE MOIOT B XOpE, HE YBIEKAIOTCS TEHHUCOM U HE 3aHUMAIOTCSI B
maxMaTHOM Kpykke? CKOJIBKO peOsT 3aHSTHl TOJIBKO TEHHUCOM?

3.2. 3ajaHusA 1J151 OLlEHKU 0CBOEHHS TeMbl 2 «OCHOBBI MATEMATHYECKOM JTOTHKH)):

Tect mo Teme No2.1: «OCHOBBI MATEMATHYECKOH JIOTHKH)




1. B MaTemaTtuke nog | v| noHumatoT yTBEpXMAEHNE, KOTOPOMY MOXET BbITh

npuMNMcaHo sHa4eHneE MCTUHHOCTHK.
2. B noruke BbicKa3bIiBaHWI 3anuck [A] = 1 03HayaeT, 4To BbiCKa3bIBaHUe A ...

BribepuTe oMH NpaBuNbHbIA OTBET

NOXHO
He onpefeneHo
pPaeHo 1

) WCTHHHO
3. ConocTtaBbTe HasBaHUA NOTMYECKMX onepaumﬁ, KOTOPbIE, 6}’,!],}“—“-‘1 NMPpUMEHEHHBIMW K O4HOMY
M1 OEYM BblCKa3blBEG@HMAM, NO3BONAKOT NONY4YWUTb HOBbBIE BbICKa3blBaHWUA, C UX
MaremMaT4eCkmM onmMcaHrnem.

COCI[I/IHHTG COOTBCTCTBYIOIIUC IIPAMOYI'OJIbHUKHA JIMHUAMUA:

s [A— Bl= max{1 -[A][B)}
: OTpuyaHme [A A Bl= min{[A],[B]}
Kowvioneaus | 1AV 8= max((AL ()
Answionips I

4. Mpu nocTpoeHnn GopMyN NOTUKKU BbiCKasbiBaHWI UCMONb3YIOTCA CUMBONbI IOTMYECKUX
onepauuii, cKobku U cumBonbl X, Y, Z, ... ANs 0603HaYeHUs NepemMeHHbIX BblCKa3blBaHUI
(Npono3suuUMoHanbHbIX NepeMeHHbIX). COBOKYMHOCTb 3TUX CUMBOJIOB HasblBatoT

v | norukm BbickasbiBaHMii.

andasuToMm
COBOKYMHOCTBHO
MaccuBoM

5. lto6aA KoHe4YHas nocnenosaTe/bHOCTb CUMBOJIOB andaBuTa Ha3blBaeTcs ...
BribepuTte 0WH NpaBuNbHBIA OTEBET

CNoBoM

nocneqoBaTe/lbHOCTbHO
OYKBOK

CHMBONOM

6. DopMyna Ha3blBaeTcs 6y1eBOM, eCU B €e 3anucK He UCNOoMb3yeTcs:
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BbibepuTe ofiMH NpaBUNbHbIA OTBET

) NUIbHOHKLUA
O UMMNIMKaLUS
O OTpULaHWe

) KOHBHOHKLWA

7. ®opmynbl U= U(X, Y, ., Z) nV=V(X, Y, ., Z) HasblBalOTCH [ v], ec/in OHU
NPUHUMAaIOT OMHAKOBbIE 3HaYeHUa ANA NoO0W OLUEHKK nepeMeHHbIX X, Y, ..., Z.
paBHOCUNbHbIMMU
paBHO3HaYHbIMMK
paBHbIMUK

8. Dopmyna HasblBaeTCA | | UICTUHHOW (NOXHOIA), €CNIM OHa UCTUHHa (NoXXHa) ANs
N060W OLLEHKK BXOAALLMX B Hee NepeMeHHbIX.

9. OCHOBHbIE paBHOCU/IbHOCTMW.
XANY =2zXAY, XvY=XVvY
Kakas paBHOCUMNbHOCTbL NpuBeaeHa?

BoiGepuTe ofjMH NPaBWNbHbIA OTBET

() 3aKOHbI NOrnolweHUa
AccoOUMaTUBHOCTb KOHbHOHKLUWK W AN3bHOHKLUK
O  HMAeMnoTeHTHOCTb KOHBIOHKUWK U QW3 bHOHKLUK

) KDMM}I’TETHBHGCTI:: KOHBHHKLUWK W W3 BHHKLWA
10. OCHOBHbIE paBHOCUNBHOCTMH.
XANX=X Xv X=X
Kakaa paBHOCUNbHOCTb NpUBeaeHa?

BriGepuTe ojMH NPaBWNbHbIA OTBET

) KOMMYTATMBHOCTb KOHBHOHKLUWK U W3 BHOHKLWK
() ACCOUMATUBHOCTb KOHBHOHKLWK KM AU3BHOHKLWUK
() 3aKOHbI NOrNoueHua

MAeMNOTEHTHOCTE KOHBHOHKLMK U U3 BHOHKLMK

11. OCHOBHbl€ paBHOCUJIbHOCTM.
XANXVY)=X Xv(XAY)=X
KaKasa paBHOCWUNbHOCTb NpUBeAeHa?

11



BbibepuTe 0gUH NpaBuibHbIA OTBET

O WMAeMnoTeHTHOCTE KOHBHOHKUMW U QW3 BHOHKL MK
(" 3aKOHbI NOTMOLLEHHUA
(3 ACCOUWMATMBHOCTb KOHBHOHKLWKW U AN3BHOHKLWMK

¢ KoMMYTaTMBHOCTb KOHBbHOHKUWK U AW3BIOHKLWK
12. Onpegenenue. Mycto U = U(X, Y, .., Z) — bopMyna anre6pbl BbickasblBaHuil. Popmyna

U*=U(X,Y,..,Z) HasbiBaeTca | v| K hopmyne U.

| ABONCTBEHHOM

TPOWNCTBEHHOWM

BuHapHOM

13. YKaxuTe 3anncb 3akKoHa MCKNYEHHOro TPETBENO:

BriGepuTe 0AMH NPaEWMNLHBIR OTBET

XAX
XvX
(XA(X— Y))— ¥

X = Y)AX = Y)—= X

14. YKauTe 3anucb 3aKoHa NpoTUBOpeEYura (ﬂ,Ba NMPOTUBONONOMKHBIX YTBEPHKAEHWUA HE MOTYT
6bITb UICTUHHBIMW OAHOBPEMEHHO):

BoibepuTe 0OAMH NPaBUNLHLIA OTBET

(XAX—=Y)—Y
XvX

XA X

D X —=YVIAX—=Y)— X
15. YKa)KuTe 3anuch npaBua 3akao4eHns (M3 UCTUHHOCTM MOCbINIKA U UMIMJIMKALUK BbITeKaeT
MCTUHHOCTb 3aK/HOUeHUS):

BoibepuTe 0fiMH NpaBWbHbIA OTBET

O (XAX—=Y)—=Y
O X=>AX=Y)=X

12



16. YKa)kuTe 3anuck NpUHUMNa AoKasaTeNbCTBa OT MPOTUBHOIO (YTBEPXAEHUe BEepPHO, eCNU U3
ero oTpuUaHuA cnegyet oJHOBPEMEHHO HEKOTOpOE 3aK/toYeHne BMeCTe CO CBOUM
oTpuUUaHmuem):

BoibepuTe ogMH NpaBuMnbHbIA OTBET

XAX

XvX
(XA(X— ¥)) =V

D X = YVAX—-Y)— X
17. NpaBuna ecTeCTBEHHOro (HaTypanbHOro) BbiBoAa. JIornyeckoe paccyXjeHue uMmeeT Bua;
I Bnever U (unu uz I cnegyer U),
YT1o Takoe '?
BoibepuTe 0gMH NpaBnnbHbIA OTBET

HEKOTOPOE MHOMECTBO 3aKSTHUYEHWUIA

HEKOTOPOE MHOMECTBO hopMy

thopmyna
3aKNoYeHue

18. Ecnu cyuwlecTByeT Takas OUeHKa NepeMeHHbIX, BXoAALWmMX B GopMynbl U3 [, Npu KOTOPOK
Bce popMynbl U3 I NPUHUMAIOT 3HaYeHWe «MCTUHA», TO MHOXECTBO GOPMYN TOrMKH
BbICKa3blBaHU [ Ha3blBaeTCA:

19. Ecnu hopmyna Noruku NpeacTaBnaeT co60M AU3bIOHKLMIO HECKONbKMX
NPOMO3nLWOHaNbHbIX NEPEMEHHbIX U (MNK) UX OTPULIAHWIA, OHa Ha3blBaeTCA:

| v| AMSBIOHKUMEIL.

3NeMeHTapHOoN

ToXJecTBEHHOMW

COBEpLUEHHOM

HOpManbHOW

BbIMNOJTHUMOW

20. Anda nro6oit GopMynbl NOTMKK BbiCKa3blBaHUIA MOXHO MONYYNTb PaBHOCKUNbHYIO el KHO ¢
NOMOLLbHO CNEAYHOLLEro anropuTma:
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PaccraBbTe B NpaBUABHOM nopagke

Heo6xoaMmMoe YUCno pas NPUMEHSHOTCA 3aKoHbI e MopraHa, 1o Tex Nop Noka oTPULaHuA He ByayT

OTHOCHUTBCA TONBKO K NPONO3UUWMOHANEHEIM NepeMeHHEIM; NMPKW STOM CHUMaHKITCH OEOWHbIE OTPUUaHKWA

Heo6xoAMMoe YMCNo pas no AUCTPUEYTUBHOCTH PACKPbIBAKITCA CKOGKW, AM3bHHKTLI, COAepXallne
NnepemMeHHYH BMecTe ¢ ee OTPULaHWeM, TOXAECTBEHHO UCTHHHDBI M MOTYT BbiTh ONYLEHbI; MOTYT 6blTk

Takxe CoKpallleHbl NOBTOPBI NEpeMeHHblX B AW3BHIHKTaxX

W3 GopMynbl MCKNYAKTCA BCE UMMNIMKALMK

IIpakTHuyeckoe 3ausaTue No2
Tema: «Jlornueckue onepanyu. PopMyJabl ¥ 3aKOHbI JJOTHKH.
Ieab: 3akpenuTh 3HAHWE OCHOBHBIX JIOTMYECKUX OMNEPALAN U UX CBOWCTB, MPaBUia
BBIYMCJICHUM 3HAUEHUM HCTUHHOCTU COCTAaBHBIX BBICKA3bIBAHMM, OCHOBHBIC 3aKOHBI JIOTUKH
BBICKA3bIBAHUI, ITPABUJIA IOCTPOEHHUS JIOTUUECKH KOPPEKTHBIX JOKA3ATEIbCTB.
Coaep:xanue NpakTHYECKOi padoThI:
1. HaiiTu 3HaYeHHE HCTUHHOCTH CJICIYIOIINX BhICKA3bIBAaHUM:

a) (22=4)—-(32=9);

6) (22=5)—(3*=10);

B) (2<DA(4?=16)—=(3=2+2)v(4-1=3).

2. TlocTpouTh TAOIUITY HICTUHHOCTH IS CIICAYIOIICH (POPMYITBI IOTUKH BBICKA3bIBAHUH:
(X = Y)AlY = Z2).
3. Ucnonb3ys TabIMIbl HCTHHHOCTH, JIOKa3aTh SKBUBAJICHTHOCTH (POpMYyII:
XvYuXaf¥

Tect mo Teme Ne2.2: «byjaeBbl GYHKIIMY U METOALI UX VIIPOIICHHU D)

1. NTro60e NoNoXUTeNbHOE LIenoe YUCNo uMeeT eIMHCTBEHHOE JBOHYHOE npeacTaB/ieHne (B
BUAE CYMMbl HEMOBTOPAOLIMXCA CTENEHEN Yucna| v)).

2. Camoe 60/1bLLUOE YMC/I0, KOTOPOE MOXHO 3anucaTth € MOMOLLbH N ABOWYHbIX LUOP,

COOEPHNT B CBOEW ABOWMYHOWN 3annucu ogHU eanHULbl. 3TO YNCNO PaBHO:
BoiGepuTe 0iMH NpaBUNbHBIA OTBET

21849274 4241 = 2"-1
201427+ #2471 = 271
2M3 42724 L +2+1 = 271
2142724 4241 = 271
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3. NepeMeHHble, npoberarowme MHoXecTBo {0, 1}, Mbl 6yaeM HasblBaTb ByNeBbIMK
nepeMeHHbIMW U 0603HauYaTb 6YKBaAMU X, Y, Z, ..., X1, Xp, ... . DYHKUMA OT OQHON UMM HECKONbKUX
ByneBblX NepeMeHHbIX, NPUHMMatOLLanA 3HayeHne B MHoXecTBe {0, 1}, HasblBaeTcA

v| QyHKLUMeNn.

Byneson
BrHapHOM
OBOWHOWN

4. YT1obbl 3agaTb ByneBy QYHKUWIO OT TpeX NepemMeHHbIX, OCTaTOYHO YKa3aTb B NOJ0HBHOMN
Tabnuue NPonsBoNbLHbLIA cTonéey U3 0 U 1 BeICOTEI 8 (N0 YACNY HaBOPOB 3HaYeHUI
apryMeHTOB), T.e. ABOUYHbIW BEKTOP pasMepHOCTK 8. Y1C/I0 BCeBO3MOXHbIX TAKUX CTONGLOB
paBHO 28. 3HaunT Uncno pasnuuHbIX GyneBbix GYHKLMIA OT TPeX NepeMeHHbIX KOHeUHO U

COoCTaBnAaeTr
BeibepuTe ofMH NpaBUNbHBIA OTBET

24
23
22
o8

5. ByneBbl GYHKUMU OT OHON NepeMeHHOI MOXHO paccMaTpuBaTh KaK yHapHble onepauuu Ha

MHOXECTBE
BeibepuTe 04WMH NPaBUNbLHLIA OTBET

0.1
[0, 2]
[0, 1]
0.2}

6. YT0 B 6yneBbIX QYHKUMAX ABYX NepeMeHHbIX 0603Ha4yaeTca ¢ MoMolLbo «H«
Ty CNOXeHWe No Moaynw 2

JKBUBANEHTHOCTL
YMHOMXEeHWE, KOHBHOHKLIMA

) TOXMIeCTBEeHHbIA HyMb
/. 4T0 B 6¥J'IEBbIX d)"yl’HI‘(LlHHX OBYX NepeMeHHbIX 0603HayaeTcs ¢ NOMOLWbH «] «
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BribepuTe ofiMH NPaBUNbHLIA OTBET

O YMHOXeHWe, KOHbHOHKLMWA
(O cTpenka [upca
O TOXAECTBEHHbIA HYMb

) 3KBMBaNeHTHOCTb

8. YT0 B 6yneBbiX QYHKUMUAX ABYX NEPEMEHHbBIX 0603HAYaETCA C NOMOLLBIO ««
BbibepuTe 0QWH NpaBuNbHbIA OTBET

() 9KBWBaNEHTHOCTb
() cTpenka lupca
O YMHOXEeHHWe, KOHbIOHKLWA

i TD}I{.D,EETBEHHI::IH HYINb
9. YT0 B 6YNEBbIX GYHKUMAX ABYX NEPEMEHHbIX 0603HAYAETCA C MOMOLLBH «—s«
BbIﬁEpHTE OOMH I'IpaE!HJ'IbeIl-"I OTBET

() 3KBMBANEHTHOCTb
() cTpenka lNupca
O wtpux Weddepa

O MMNOWKauma

10. YTo B 6yneBbIX GYHKUUAX ABYX NepeMeHHbIX 0603HaYaeTca ¢ MOMOLLbHO «|»
BbIﬁEpHTE OOMH I'IpaE!HJ'IbeIl-"I OTBET

O wtpux WWeddepa
() cTpenka lNupca
O UMMNIMKaUMA

) 3KBWBaNeHTHOCTb

11. YTo 0b6o3HavyaeT abbpesnatypa CAHD?

BblﬁEDHTE.‘ oauH I'IpaE!HJ'IbeIl-"I OTEBET

()  COBMECTMMAaA AW3bBHOHKTHMEHAaA HOpManbHana dopma
3 CcO3[aHHaA JM3bBHOHKTUEHAaA HOpManbHaA dhopma
{3 COBpPEMeHHad AW3LHHKTUBHAA HOopManbHan dopma

r:j- CoBepweHHad AM3bHOHKTHBHaA HOpMarbHas d)DDME!
12. Y10 0603HaYaeT abbnesmatvoa CKHD?
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BbiGepHUTe OAMH NPaBUNLHBIA OTBET

() COBMECTUMas KOHbHOHKTUBHaA HopManbHasa hopma

A

(7 COBeplueHHaa KOHbOHKTUBHAaA HopManbHana dopMa
(3 COBpeMeHHaA KOHbHHKTUBHaA HopManbHaa dopMma

(3 €03[0aHHafA KOHbKHKTMBHAaA HopManbHas GopMma

13. MNycTOW KOHBIOHKT (B KOTOPbIN HE BXOAWT HU OflHa NEPEMEHHAsA) CYUTAETCHA PABHbBIM ...
BribepuTe OfUH NpaBMNbHbIA OTBET

(y NYyCcTOMY MHOMECTBY
O eauHule

O Hymo

@] 6eCKOHeYHOCTH

14. SneMeHTapHON AN3BIOHKLMENR (AU3BIOHKTOM) Ha3blBaloT AU3bIOHKLMIO NEPEMEHHbIX W
(MNK) UX OTPULEHUIA, B KOTOPOM KaXKaana nepeMeHHan BCTpeyaeTca He 60oJee...
BbibepuTe 0QWH NpaBMNbHBIA OTBET

() OJIHOro pasa
() Tpex pas
() 4eTblpex pas

O AByx pa3

15. MycTol AU3BIOHKT cYUTaAETCA paBHbIM
BuiGepuTe OQUH NpaBUbHbIA OTBET

() GECKOHEUYHOCTH

O HYMo
O  envHuLe

(O NYCTOMY MHOMecTBY
16. KOHbHOHKTMBHOM HOPManbHOW (GOPMOIl HasblBaeTcA KOHbmHKuwﬂ\ v|yncna
OW3BIOHKTOB.

17. OW3BIOHKTUMBHas HopMmanbHaa dopma GyHKUMK f(X,y,...,Z) HasbiBaeTcA MUHUMAanbHOWM, ecnun
OHa COAEPIMNT | v| CyMMapHOE YNCO BXOX/EHMIT NepeMeHHbIX.

18. Cuctema 6ynesblx QYHKLMA Ha3blBaeTCH , ecnu noban dynesa QyHKUMA
MOXET BbITb BblpaXeHa yepes QYHKLUUN 3TOW CUCTEMBI C MOMOLLBHO CYNEPNO3ULMIA.

19. 3amblKaHueM Knacca K HasbliBaeTca MHOXECTBO Beex Tex YHKLMiA, KOTopble MOTYT 6bITb
BblpaXeHbl Yepe3 MyHKUMM Knacca K ¢ noMolLbio cynepnosuumu. Knacc GyHKUUIA HasbiBaeTcs
3aMKHYTbIM, €CJI1 OH | v| co cBONM 3amblkaHmnem.

20. 3aMbiKaHue Knacca K o6o3HayaeTcs ...
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BoibepuTe 0QMH NpaBUNbHbIA OTBET
(K)
{K}
[K]
<K=

IIpakTHyeckoe 3ansitue Ne3
Tema: «byJjeBbl QYHKIUY M METOABI HX VIIPOLIECHUN.
Heab: 3akpenuth noHsTHE OYJI€BON (PYHKINU ABYX NEPEMEHHBIX U CBOMCTBA OYJIEBBIX
¢byHKUi, GOopMUPOBATH YMEHUE NEPEXOUTH OT aHATUTUYECKOIO 3a/1aHus OyneBor (PyHKLNHU K
Ta0JIMYHOMY M OOPATHO, 3aKPENUTh METObI BBIITOJIHEHHSI Pe0Opa3oBaHuil OyneBbIX (QYHKIIHIA
B XO/JI€ PEIICHMS MPAKTUYECKUX 3a/a4.

Coaep:xaHyue NpaKTHYeCKO padoThI:
1. Jloka3aTh TOXKaecTBa:

a)xvy=XYy; 6) xly=xy
o () L (X@y) =%
r) (| y)z=(2) | (2

2. YCTaHOBUTD, siBJisieTcs jiu onepanusi urpux Hleddepa accounarnBHOM.

IIpakTuyeckoe 3ansaTue Ned
Tema: «OcHOBHBIE KJIacchl QyHKIMI. [10JHOTA MHOKECTBAY.

Henan: 3akpenuth noHsATHE OyNeBON (HYHKIIMH JIBYX MIEPEMEHHBIX M CBOMCTBA OYJIEBBIX
dbyHKIUH, HOPMUPOBATH YMEHHE MIEPEXOIUTH OT aHATUTHYSCKOTO 3a/laHus OyIeBol (PYHKIIUM K
Ta0JIMYHOMY M OOpaTHO, 3aMKUChIBATh OyJieBY (DYHKIIMIO B HOpMaJIbHOM (hopMe, yCTaHABIUBATD
MOJIHOTY 33JJaHHOTO CeMeICTBa OyJIeBbIX (PYHKITNH, 3aKPEMUTh METO/IbI BBHITTOJIHEHUS
npeoOpa3oBaHuii OyJIeBbIX QYHKIIUN B X0JI€ PEIICHHS MPAKTUYECKUX 3a1ad.

Teopernueckne cBe/IeHUs K MPAKTUYECKOH padoTe:

Croco0sbI npeacrapiieHust 0yyaeBoil pyHKIuM

C nomomipio (GopMyJlI MOKHO TOJy4aTh OTPOMHOE KOJIMYECTBO Pa3HOOOpa3HbIX (DYHKIUH,
NpU4EéM C MOMOIIBIO Pa3HbIX (OPMYJ MOXKHO TOJYYUTh OJHY U Ty ke ¢GyHKuuto. Muorma
ObIBaeT BEChMa IOJIE3HO Y3HaTh, KaK MOCTPOUTHh TY WM MHYIO (DYHKIMIO, UCIOJB3Ys JIUIIb
HeOOJIbIION HA0Op 3a/laHHBIX ONEpalMil UM UCHOJb3Yysd KaK MOKHO MEHBIIE MPOU3BOJIBHBIX
onepauuid. PaccMoTprM OCHOBHBIE CIOCOOBI 3a/1aHUsI OYJIEBBIX (YHKIIHUMN:

« CoBepiieHHas AU3BIOHKTUBHAS HOpMaibHas Gpopma (CIHD)
« CoBeplieHHas KOHBIOHKTHBHAsA HoOpMasbHast popma (CKHO)
o Aunrebpanueckas HopmanbHas popma (AHD, mommuaoMm XKerankuna)

CoBeplieHHasi AU3BIOHKTHBHAsE HOpMaJibHas ¢popma (JAHD)
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IIpocTasi KOHBIOHKIHUA — 3TO KOHBIOHKIMS HEKOTOPOrO KOHEYHOro Habopa MepeMEeHHbIX,
WIHM UX OTPULIAHUHN, MTPUYEM KaxK]1asi IEpeMEeHHasi BCTpeyaeTcsl He 6oJiee 0JJHOro pasa.
JAn3bIOHKTUBHAsA HOpMaabHast ¢gopma (JIHP) — 5T0 AM3BIOHKIUSA TPOCTHIX KOHBIOHKIUH.
CoBepuieHHasi TU3BIOHKTHBHass HopMauabHas ¢opma (CAH®D) — JIH® otHOCHUTEIBHO
HEKOTOPOI'O 3a/JIlaHHOTO KOHEYHOI'o Habopa MEPEMEHHBIX, B KaXKIyH0 KOHBIOHKLHIO KOTOPOH
BXO/ISIT BCE NIEPEMEHHBIE JAHHOTO Habopa.

Hamnpumep, IH® saBnsercs ¢yunkuus ~abc V —a—bc V ac, Ho He sBisercs CIAH®D, Tak kak B
MoCNeAHEeH KOHBIOHKIIMYA OTCYTCTBYET IIEpeMEHHas b.

CoBepuieHHasi KOHBIOHKTHBHAs HOpMaJbHast Gopma (KH®D)

IIpocTrasi AM3BIOHKLIMA — 3TO JU3BIOHKLHNSA OJHOW WJIM HECKOJIBKUX IEPEMEHHBIX, WIH HX
OTpHULIAHUM, TPUUEM Kax/1asi IEPEMEHHAs BXOJUT B HEE€ He 0oJiee OHOro pasa.
KonbronkrusHass HopMmaabHas popma (KH®) — 5T0 KOHBIOHKIHS IPOCTHIX TU3BIOHKIIHM.
CoBepuieHHasi KOHBIOHKTHBHasgs HopmaiabHasag ¢opma (CKH®) — KH® ortHOCHTENBHO
HEKOTOPOI'0 33aJaHHOTO KOHEYHOTO HAa0Opa MEPEMEHHBIX, B KaXKJIYI JIU3BIOHKIMIO KOTOPOM
BXOJISIT BCE MEPEMEHHbBIE JAHHOTO HA0O0pa.

Hanpuwmep, KH® sBnsercs dpynkius (a vV b) A (aV bV ¢), Ho He sBistercs CJIHD, tak kak B
NIEPBOIl TU3BIOHKIIUN OTCYTCTBYET ITEPEMEHHAs C.

Aaredopaundeckasi HopmaJjibHas popma (AH®D, nosiunom 7Kerajikuna)

AnreOpandeckas HopMalibHast ¢dopma, nojuHoM JKerankuHa — 3TO (opMa MpeacTaBICHUS
JoTUYeCcKOM (DYHKIMU B BUJE MOIMHOMA ¢ Kodduuuentamu Buaa 0 u 1, B KOTOpOM B Ka4eCTBE
MPOM3BENICHUS MCIIOJB3YETCA ONIepaluusi KOHBIOHKIMHA, a B KAuyeCTBE CIOXKEHUS —
uckmouatomee NIIN.

[Tpumepsr mommuomoB XKerankuna: 1, a, ab, abPaPbPl

Aaroputrm nocrpoenusi CAH® nia 0ysneBoiit pyHKIuu

1. TlocTpouTs TabNIUIy UCTUHHOCTH JJIs1 QYHKITUN

2. HaiiTi Bce HaOOpBI apryMEHTOB, HA KOTOPHIX (PYHKIIUS MPUHUMAET 3HaueHHUE |

3. BrimucaTh mpocThie KOHBIOHKITUH JJIS1 KaXA0T0 W3 HaOOPOB MO CIEAYIOMIEMY TpaBUILY:
ecnu B Habope mepemMeHHasi mpuHUMaeT 3HadeHue 0, To OHa BXOJUT B KOHBIOHKIHUIO C
OTpHULIAHKEM, A UHAYE 0€3 OTPUIIaHUS

4. OO0BeIUHUTH BCE MPOCThIE KOHBIOHKIIUU C MTOMOIIBIO JU3BIOHKIINN

Aaroputm nocrpoenusi CKH® st 0ysieBout pyHKIMHU

=

[TocTpouTh TabIMIly UCTUHHOCTH JIJIsl QYHKLIUU

Haiitu Bce HaOOpbl apryMeHTOB, HA KOTOPBIX (PYHKIIMS IPUHUMAET 3HaueHue 0

3. Brinucath npocThie AMIBIOHKIMHU I KaXA0r0 U3 HaOOpPOB MO CIEAYIOLIEMY IpaBUIly:
€ciii B Habope NepeMeHHas MPUHUMAET 3HayeHue |, TO OHa BXOJAUT B AM3BIOHKLUIO C
OTpHUIIAaHHEM, a Haue 0€3 OTPHUILIAHUS

4. OO0BEeIMHUTH BCE IMPOCTHIE AUIBIOHKIIUHU C IOMOILbIO KOHBIOHKIIUU

N

AJITOPUTM NOCTPOeHMs NMoJMHOMAa 7KerajikuHa OysaeBoi GyHKIHT
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N =

o

[TocTpoutsb TabMUIly UCTUHHOCTHU AJI1 QYHKIIUU

Jlo6aBUTH HOBBIM CTOJOCI] K TAOJIMIIC ICTUHHOCTU U 3amucath B 1, 3, 5... SsUClKU 3HAUYCHUS
M3 TEX )K€ CTPOK MPEIbIIYIIEro CTOI0Ma TabJnIlbl MICTUHHOCTH, a K 3HAUYCHUSM B CTPOKax 2, 4,
6... IpuOaBUTH MO MOJTYJIIO BA 3HAYEHUS U3 COOTBETCTBEHHO 1, 3, 5... CTPOK.

Jlo6aBUTh HOBBIM CTOJOEI] K TaOJWIle HMCTUHHOCTH U TepenucaTh B HOBBIM CTOJIOEI
3Hauenwus 1, 2, 5, 6,9, 10... ctpok, ak 3,4, 7, 8, 11, 12... cTpokaM aHaJIOTUYHO MPEABIAYIIEMY
NYyHKTY IPUOABUTh NIEPEIUCAHHbIC 3HAUCHUS.

[ToBTOPUTH AEUCTBUS KaXKIbIH pa3 yBEIWYWBAs B JIBa pa3a KOJUYECTBO MEPEHOCHUMBIX W
CKJIaJIbIBAEMBIX 3JIEMEHTOB JI0 TEX MOp, MTOKa JIJTHHA HE CTAHET paBHA YUCITY CTPOK TaOJIHUIIbI.

Brimucate OynieBbl HAOOPHI, HA KOTOPBIX 3HAYEHHE MOCIIEIHETO CTOJIOA PABHO SIMHHUIIC

3anucath BMECTO €MHUI] B HA0OpaxX MMEHa MEPEMEHHBIX, COOTBETCTBYIOIINE HAOOPY (i
HYJIEBOTO Habopa 3amucaTh €AUHUIYY) W OOBEIUHUTHL HUX C T[OMOUIBI0 OIEepaluu
nckmovaromero MJIN.

Coaep:xkaHue NPaKTU4ECKOH PAOOTHI:
1. Haiitu CJH® u CKH® nnisa OyneBoit QpyHKINM, 3aJaHHON CIEAYIONIEeH TaOIHIIe

-

Jle, ¥)
0
1
0

1 0

- oo
o|=|o|=

ot

2. Ilpencrasuts B Buae [JH® OyneBy GyHKIHNIO, IBOHCTBEHHYIO PYHKIINN
flx,y,2)=X—yz
3. TIpoBepuTh NpUHAIICKHOCTD KQKIOMY M3 3aMKHYTBIX KJIaCCOB OYJIEBBIX (YYHKITHA
vH D
4. JlokasaTh, uto cuctema GyHKIuM {|} nomnHa. [IpeacTaBuTh JU3BIOHKIIUIO KaK
Cynepro3uuuio crpeinok Iupcea.
5. Jlokasark, uto cuctema dynkmumii 1 4. & tue monna, a cucrema pyHKmit
{r, @, 1} ponma. Ipencrasuts mrpux Hleddepa B Buxe nonuHoMa KerankuHa.
6. (*) [IpoBepuTh Ha MOJHOTY CUCTEMY (PYHKIIHI
Fi(xy) = xvy
Fo(x)=—x

Tect mo Teme No2.3: «I[Ipequkar. QOnepanuy HaAQ NPeIUKATAMN))
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1. 3anucu x>5 HenNb3a NpunucaTb 3Ha4YeHMe NCTUHHOCTHK, NOKa BMECTO X He NOACTaBNEHO
yucno. NoactaBuB BMECTO X YACNO 7, Mbl MONYYUM UCTUHHOE BbICKa3blBaHWe, NOACTaBUB 3, —
noxHoe. NMNoao6Hble BbiCKasblBaTeNbHble POPMbI Ha3blBakoT ...

3 NOTUYECKUMU

() 3aNeMeHTHbIMM
() NpeauKaTamu

 NpeaiMETHbLIMMK

2. \ v| npeaukat P(x) Ha MHOXecTBe X MOXET TpaKTOBaTbCA Kak CBOMCTBO.
MpeamMeT X obnafaeT cBoicTBOM P, ecnu P(X) UCTUHHO, U He o6nafaeT cBoMcTBOM P, ecnu P(x)
NOXHO.

3. | v\ npeaukaTt P(X,y) Ha MHOXXecTBe X MOXET TPaKToBaTbCA Kak 6MHapHoe
OTHoOLWeHUe. MpeaMeTbl X U Y HaXOASATCs B OTHOLWEHUU P, ecnn MCTUHHO P(X, y).

4. \ v| npeguvkaTta P HasbiBaeTcA NpeauKaT, KOTOPbIi onpefeneH Ha TOM e
MHOXEeCTBE, UTO U P, U NPUHUMAET 3HAYEHUE «N0Xb», KOrAa P UCTUHEH, U 3HaYeHWE «MCTUHa,
Korna P noxeH.

5. 3HaK J Ha3blBaeTCcA KBAHTOPOM ...

) cYywecTBOBaHWA
Ty 0BUWHOCTH
3 CYLWHOCTH

Ty obuwero

6. 3HaK ¥V Ha3blBaeTcA KBaHTOPOM ...

3 CYLWHOCTH

T oblwero

3 CylwecTBOBaHWA

Ty OBLWHOCTH

7. YTBEPXKAEHWE «KBaApaT nboro yucna us MPOMEXYTKA [-2,' 2] HE NPEBOCXOOWT YETbIPEX»

MOXeT 6bITb 3aNMCaHoO B BUOE:
BeibepuTe BCce NpaBunbHble OTBETLI (OAMH MU HECKONbKO)

(] Vixlz2x=4¥x|z 2x= 4
O vixI=2x¥2=4

O wxel-2-2]x°<4

O vx3[-2 2]x=4
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8. HekoTopble hopMynbl ABNAIOTCA PaBHOCUIbHBIMU (MM CBA3aHbl OTHOLEHNEM CNeaoBaHNA)
B CMNY camoit Ux GopMbl, HE3aBUCUMO OT TOrO, Kak OHU 6YAYT NPOUHTEPNPETUPOBAHbI, T.€.
KakKoBa Bbl6paHHas NpeMeTHaa 061acTb, Kakoit cMbICN NpUAaH NpeankaTHbIM CUMBONAM
(T.e. Kakue npeauKaTbl NoAcTaBNeHbl B GOpMy/bl BMECTO NpeAUKaTHbIX CUMBOIOB), Kakue
npeameTbl 6yayT NoAcTaBNeHbl BMECTO NpeAMETHbIX NepeMeHHbIX. MoaobHoro popa
PaBHOCMNBHOCTU W CNE/IOBaHNA BbIPaXatoT | v| 3aKOHbI.

9. Ba)KHOW Npo6aemoii NormKu Boo6LLe, M B YaCTHOCTU NOMMKK NPeAnKaToB, ABNAETCH NOUCK
YHMBEPCaNbHOro anropuTmMa, NO3BONAMLWEro OTIMYATh UCTUHHbIE CYXXAEHUA OT NOXKHbIX. Ty
npobnemy B pasnnyHbIX ee GopMYTMPOBKax HasbIiBaT NPo6eMoHn ...

() NONYLEHWA

annpoKCcHMaLMK
paspelleHus

NPUENMKEHUA

10. ANA NOrvMKu NpeanKaToB NpoéeMa paspelleHnus pellaeTcs oTpulaTenbHO. AMEPUKAHCKUM
MaTeMaTUKOM | v|ycTaHOBNEHO, UTO He CylecTByeT o6lLero anropuTMa A
onpefieneHua Toro, 4To NPOU3BONbHaA GopMyna NoOruku NPeMKaToB 06LLE3HaYMMa.

11. GopMyna NormKM NpeIKaToB HasbiBaeTca | v| Ha MHOXeCTBe X, eci1 oHa

npeepawacTcA B| V‘ BblICKa3blBaHHWE MNMpK HEKDTDPDFI MHTEPNPETALWK €€ Ha
ITOM MHOXECTBE.

12. MycTb P ¥ Q — ABYXMECTHbIE NpeAnKaTbl Ha MHOXXecTBe X. TpakTys ux Kak buHapHble

OTHOLLEHUSA, KOMNO3UUMKO PQ MOXXHO onpefennTb GopMYNon:
BribepuTe 0iMH NpaBUNbHBIA OTBET

PQ)(x 2):=3UP(x, YA Qy, 2))
PQ)(x 2)= Yy(P(x, YA QAy, 2)
PQ)(x, 2)=3y(P(x, A Qy, 2)

PQ)(x, 2):= YA P(x, A Qy, 2))

(
(
(
(

IIpakTHuyeckoe 3ansaTue NeS

Tema: «IIpeaukar. Onepanuu HAQ NIPeIUKATAMM.
Ieab: 3aKkpenuTh 3HAHKE OCHOBHBIX OINEPaINil JOTUKU MPEAUKATOB U UX CBOMCTB, MpaBUJIa
MOCTpOEHUs, TpeoOpazoBanusi GOPMYJI U OCHOBHBIC 3aKOHBI JIOTHKH MPEIUKATOB, YUUThCS
3aMUChIBaTh MATEMATUUECKUE YTBEPKACHUS Ha SI3bIKE JIOTUKU MPEIUKATOB, (hOPMYJIBI B
cTaHJapTHOM dhopme, OBJIaieBaTh METOIAMH MIPOBEPKU HCTUHHOCTH U BBITOJIHUMOCTH (OpMYJT
JIOTUKH TIPEAMKATOB U HABBIKAMM 3aIMCU CTAHAAPTHBIX MATEMATUYECKUX YTBEPKICHUIN Ha
SI3bIKE JIOTMKU MPEIUKATOB U UHTEPIIpETalluu PopMyI.

Coaep:xaHue NPaAKTHYEeCKOH Pad0ThI:

1. OnpenenuTs, SIBASETCS JIM MPEAUKATOM TIpeokeHne A(X): «|x|[=x»
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2. TlogoGpath 2 mapsl 4ucen, OAHA U3 KOTOPhIX 00palaeT AByXMECTHBIN MpearKaT
«x?+y? < 9" B HCTUHHOE BBICKA3BbIBAHKE, & JAPYTras B JIOKHOE.

3. P(X) — «x — yeTtHOE umcio», Q(X) — «x kpatHO 3». ChopMyIMpOBaTh 3HAUCHUE
npeaukara P(x)AQ(X)

4. JIsyxmectHblii mpemukar "(x + v)? = x? + 2xy + y2", onpenenennslii Ha R |
TOXJIECTBEHHO MCTUHEH. OmnpenenanTe, IPUMEHUB KBAHTOP OOIIHOCTH, SBJISETCS JIU
NPEIUKAT TOXKACCTBEHHO CTHHHBIM (TOXKIECTBEHHO JIOKHBIM).

5. Bemonnuts 3aganue 6.11 () pazaena «IIpaktukym» yueonuka I'ncuna B.b.
«/luckpeTHast MaTeMaTHKay.

3.3. 3axaHus 1S OIeHKH 0CBOCHHUS TeMbl 3 «OCHOBBI Teopuu rpados»:

Tect o Teme 3.1: «OcHOBBLI Teopuu rpados»

1. Tpad G=(V/E) cOCTOMT U3 KOHEYHOr0 MHOXeCTBa BepLMH (MK y310B) V U KOHEYHOro
MHOXecTBa pebep E. Kaxxgoe pe6po cBsAsbiBaeT (coeaunHAeT) napy BeplmuH. Ecnu pebpo a

coeIMHAET BepLUMHbI X U Y, TO TOBOPAT, YTO Pebpo a U BepLUKMHbI X, V...
BoibepuTe oaMH NpaBWNbHbIA OTBET

noarpadgbl
BEPLUMHDI
WHLUWOEHTHDI

neTnu

2. [1Ba pe6pa, cBA3bIBAOLUE OAHY U Ty Xe Napy BepLUWH, Ha3bIBaKT NapannenbHbiMu (MK
v\); pe6po, CBA3bIBaoLLee BEPLIMHY caMy C COBOM, Ha3bIBaKT \ v\.

3. CTeneHbto BepLUMHbI rpada HasbiBaeTcs YMCo rpada, UHUMAEHTHbIX 3TOIA

BEPLUMHE (METNN CYMTAKOTCA ABaX<abl).

4. I'pad, Bce pebpa KOTOpOro HanpasneHbl, HaablaatoT\ v\ rpaom, unu
oprpaom.
5. Kak MO)XXHO Ha3BaTb NpefcTaBfeHHbIW Ha PUCYHKe rpad?

| a 2
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BbIﬁEpHTE.‘ BCE NpaBHnNbHbIE OTBETEI {DﬂHH MM HECKONEKO)

(] BaeeweHHbIn rpagd
(] O6blKHOBEHHBIA rpag
(] HarpyxeHHbIn rpad
O [loarpad

]

Oprpadg

6. v| MaplpyTa HasbiBaeTCs YNCNO AYT, KOTOPbIE OH COAEPXKUT.

7. MaplupyT Ha3blBaeTca eCcnU Kaxk[las iyra BCTpeyaeTcs B HEM He 60/nee OfHOro
pasa.

8. | v| Ha3blBAOT MapLpyT, B KOTOPOM BCE BEPLUWHbI Pa3/IUYHbI.
9. YTo NpeacTaBneHoO Ha pUCYHKe ?

1

BbibepuTe oAWH NpaBunbHbIA OTBET

() 3allada 0 KEHWIrcHeprckux MocTax
O [path gna MNNCTpaLuKu MaTpULbl CMEXHOCTH
O Ipab c 4eTbIpbMA KOMNOHEHTAMMW CBA3HOCTH

(3 basucHblid nogrpag B auMKNU4eckKom rpage

10. Y10 NpeacTaBNeHO Ha PUCYHKe ?

™

BribepuTe 0gMH NpaBuNbHbIA OTBET

L]
-

O pad ona MNNKCTPauuKM MaTpULbl CMEXHOCTH
3 basaucHbI noarpad B auMKNMYecKom rpagpe
() 3ajada 0 KeHUrc6eprcKmx Moctax

lpad ¢ yeTbipbMA KOMMOHEHTAMW CBASHOCTKH
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BoibepuTe ogMH NpaBUNbHbIA OTBET

?
1. 470 angCTaB”EHD Ha PUCYHKE ¢ [pad c YeTbipbMA KOMMOHEHTaMMW CBA3HOCTH

[

O Tpad ana unnocTpauuu MaTpULbl CMEXHOCTH

0-0 () 3ajaya 0 KeHUrc6eprckux MocTax

B () baancHeIA noarpad B auMKnuyeckom rpagde
BbiGepuTe oguH NpaBUNbHbIA OTBET

12. 4710 NpeaAcTaBNEHO Ha PUCYHKeE ? ¢y basucHbli noarpad B auMKNUYeckoM rpade

O Ipath ¢ YeTbipbMA KOMMNOHEHTAMMW CBA3HOCTH
() 3allada O KeHWIrc6eprckux MocTax

O Tpad AnA UNNKOCTPaLMK MaTPULbl CMEXHOCTH

13. Ecnu G— rpad (opMeHTUPOBaHHbIN WK HeT) 6e3 KpaTHbIX Ayr, TO ero MaTpula CMeXHOCTH
A ABNAeTcA 6yNneBou, T.€. COCTOUT U3 ...

BeifepuTe ofiMH NpaBUNbHBIA OTBET

HYNer
HyNei U eMHKL
HATYPanbHbIX YuCen

NeACTBUTENbHbIX Yucen

T14. OTHOWEHKe RHasblsaETcﬂ\ v|, ecnu rpad G(R) aumknuyeH. Ecnv BepLUUHbI Xy
yHa rpade auuKIMYHOro oTHOWEHUA R coeMHEHbI HEKOTOPbIM NYyTEM, TO B 3TOM rpade HeT
AYrM U3y B X.

15. | v| AOMUHMPYIOLIMM MHOXECTBOM Ha3blBaeTCs Takoe JOMUHUPYIOLLEee
MHOXXeCTBO BEPLUMH, HUKaKoe cCoO6CTBEHHOE NOAMHOXECTBO KOTOPOro He ABNAeTCS
NOMWHUPYHOLLUM.

16. YTO NpeacTaBNeHO Ha PUCYHKE 7  Buifepute oauH NpasuibHbIi 0TEET
2 3

¢ Npumep rpada ¢ ABYMA AApaMK
O [OMWHMpYIOWMWE MHOMECTBa

O lpumep rpada, He UMeloLero Aaep

1 4 O YpoBHeBble MHOXeCTBa rpagda
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17. YTo NpeAcTaB/eHO Ha PUCYHKe ? Boibepute ofnH NpasuibHbIn 0TBET

1 1 O YpoBHeBble MHOMXecCTBa rpada
9 O [NpumMmep rpada c AByMA ALpaMH
O [Npumep rpada, He UMeloLLero Aep
3 O [JdoMWHMpYHOLIME MHOXECTBA

‘IB' '._.lTD I'IIJE',[ICTEIBHEHD Ha pMCYHKE '} BbIﬁEpHTE OauH I'IIC}EBHJ'II::HI:»IH OTEET

:gr re3 O Tpumep rpada, He uMetoLlero aaep
O JLOMWHKpYHOLMe MHOXeCTBa
y  Tpumep rpada c ABYMA AApaMK
> 1r4 () YpoBHeBble MHOXecCTBa rpada

19. Ha pucyHKe npefcraBneH NnpuMep nnaHapHoro rpada. Yto o603HayeHo no a) u 6)?

e I k

.-1-""-;“\)-(;\\ o A /-’J’f -/J'}l.ll
a) - | vl;
6)-| v
20. Y10 npencraBnNeHoO Ha pUcyHKe ?
B C
0
A D

BbiGepute oiMH NpaBunbHbIA OTBET

() [NpuUMep rpaHuL, He COCTaABNAKOLLEH LUMKN
¢y [pad 3apaum o Tpex AoMax U Tpex Konoguax
3 Tpumep rpada, HEe UMEKLLLETD AQEP

3 [puMep nnaHapHoro rpaga

21. 470 NpefCTaBNeHO Ha PUCYHKe ?
D E F
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BeibepuTe oMH NpaBUNbHLIA OTBET
¢ TNpumep rpada, He UMerLLLErD Aaep
> TNpMmep nnaHapHoro rpada
¢ ['path 3apayu o Tpex foMax U Tpex Konoguax

O TpWUMep rpaHuL, He COCTaBNAOLLEA LMK

IIpakTHyeckoe 3ansaTHe Ne6
Tema: «ba3oBble NOHATHS TEOPUH IPadoOB».
Hean: 3akpenuTh 0a30BBIC TOHATHS TeOPUHU TpadoB, GOPMBI U METOABI IPEACTABICHHUS
rpadoB, YIUTHCS MPEACTABIATH Tpad rpaduyecKku, MPEACTABIATh C TOMOIIbIO rpadoB
OMHapHBIE OTHOIICHHUSI, COBEPIIIEHCTBOBATh HABBIKU MPUMEHEHHUS MPOCTEUIIINX METO0B
aHanuza rpados.

IlpuMepsl 3a1a4:
Nel

Cmenexs SEPLWIUHEl — 3TO KONUYeCTBO péﬁiep, KOHLOM KOTOPLIX ABNAETCH 374 BEPLUMHA.
A
.-'-‘-__--?

E

C
Y eepwinHel A cteneds 1, y eepwmnsl B — 3,y eepwinisl O — 2,y eepwndsl D — 3, y eepwmntel B — 1.

Baca

AHOPER
EBrenmi

Cawa Oyma

Y BEpLIKHBl « AHAPeR» CTeMeHb 3, ¥ BepLUIWHLI «BacA» cTeneHs 1, y BeplinHEl «EBreHniis» cteners (), y BeplunHsl «/Iumas
cTeneHs 2, y BepwmHel «Caluas cTeneHs 2.

M301UPOBUHHAA BePLUUHE — 3TO BEPLUMHA rPpada, CTeneHb KOTOPOR paBHa HyNH.

Ne2
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Ha 3T0il Hegene B knacce WecTepo AexypHbiX: AHA, Bepa, EereHwid, Janunna, Cepreid u ®égop. PaccmoTpum cnejyrowmin rpad:
[exypHble — 3T0 BepluHLl rpada, se BepluMHbl COeAUHEHbI pebpoM, e COOTBETCTBYHWNE pebaTa ApyxaT Mexay Coboi.
Moay4nBWNACA rpad N306paxeH Hxe,

Bepa EBreHummn
dEénop
Hanwna

Cepre Ckonbko pé6ep B3ToM rpade?  C KaKUMM @XYPHBIMU ADYXIAT EBreHinid?
OrtBet: 7; ®enop, Cepreii.

Ne3
Ymeepxderue. Konnuecteo pébep B rpade paBHO NOMOBUHE CYMMbI CTENEHEH BCeX ero BepLUunH.

B rpage 7 BepluWH, cTeneHun KoTopeix paBHel 1,1, 2, 2, 2, 3, 3. Ckonbko pé6ep B 3TOM rpage?
OtBer: 7.
Coaepskanue NPAKTHYECKON Pa0OThI:

Nel
Mexnay 9 mianeramu CoJTHEYHOM CHUCTEMbI BBEJICHO KOCMUYECKOE cooOIIeHre. PakeTsl nerator
0 cleAyrmuM Mapupytam: 3emist — Mepkypuii, [Inyron — Benepa, 3emiisa — [1nyToH,
[TnyTon — Mepkypuii, Mepkypuii — Benepa, Ypan — Hentyn, Hentyn — Catyph, CaTypH —
KOnutep, FOnurep — Mapce, Mapc — Ypan. MoxHo nu 1o6pathces ¢ 3emuu 10 Mapca?
[IpounmtocTpupyiTe OTBET, MOCTPOUB COOTBETCTBYIOMINMN Tpad (bI).

Ne2

Haiitu Ha pucyHke 1 rpadsl, n13o0MOppHBIE JTaHHOMY:

Pucynok 1

a) 3) B
Yka3aHue: NpaBWIBHO 3aHYMepYyiiTe BepIuMHbI rpadgoB Ha pucyHkKe 1 1J1s1 oTBeTa Ha

BOIIPOC.
Ne3
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Omnpenenure CTENEHNU BEPIIMH JaHHOTO rpada:

A

B

NA“
B cene ManpimkoBo 13 TenedgonoB. MOXKHO M KX COSTMHUTH MPOBOJTAMH TaK, YTOOBI KasKIIbIH
TenedoH ObLIT COeTMHEH POBHO C TATHIO Ipyrumu? Pemure 3amady, 7aB MOSICHEHUE C TIOMOIITBHIO
0a30BbIX MOHATUHN TeOpUU TpadoB.

Tect mo Teme 3.2: «/lepeBbi»

1. Mpad (HeOpUEHTUPOBaHHbIN) HasbiBaeTCs AEPEBOM, €C/TU OH CBA3EH U ...

BeibepuTe oaWH NpaBMNbHbIA OTBET

HEe UMeeT LMKNoB
MMeeT LHWKNbI
HEe UMeeT BepPLUWH

UMEET BEPLUKWHBI

2. OcToBHOe fepeBo rpada G— aTo ero nogrpad, cogepxalimi BEPLUMHbI U ABNAKOLMACA
LEPEBOM.

3. Kakoe 4yMcno HasbiBakoT UMKNOMaTUYeCKUM YUCTOM rpaq)a G.

ABTOPCTBO BONpoCca: Kpowxnud Ceprel BUKTOpoB WY

BoibepuTe 0AWH NpaBHNbHbIA OTBET
VG)=m+n-1
WG)=m+n+1
VG)=m-n-1
WG)=m-n+1T

4, BEDUJMHbI, 3d KOTOpbIMW HE CNEeAyeT HM O4Ha BeplWWHa, Ha3blBaKT
Beibepute BCe NpaBunbHbIe OTBETHI (OAWH MM HECKONBKO)

(J ueno4Ykamu
(] KOHLEBbLIMM
(] NUCTbAMM

] KpaHHWMK
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5. Y nepeBbeB C BblAe/IeHHbIM KOPHEM BEPLLUWHbI YacTo Ha3bIiBakOT y3NaMu. HEKOHLUEBbIE
Y3Nbl Ha3bIBakOT yanamm\ vl

6. BUHapHbIMK Ha3bIBAKOT yNopAAoYeHHble IepeBbA, B KOTOPbIX KaX bl y3€n MMEET HE bonee

HeNnocpeaCTBEHHO CneAyHLWKWX 3a HUM Y3NOB.

IIpakTHyeckoe 3ansitue Ne7
Tema: «IlyTn 1 UKJbI. CBA3HOCTD rpadoB. /lepeBbsy.
Heab: 3aKpenuTh OCHOBHBIEC MOHATHS U (PaKTHI TECOPUH rpadoB, (HOPMBI K METOIbI
npeacTaBieHus rpadoB, OCHOBHBIC TCOPETUUECKUE TTOHATHS U (PAKTHI O JICPEBBAX, TUIIBI U
CBOMCTBA JICPEBHEB, YUUTHCS MPEACTaBICHUIO rpada rpadudecku (¢ MOMOIIBI0 MATPHII
CMEXHOCTU U MATPHUIl HHITUJEHTHOCTH ), GOPMUPOBATh HABBIK COCTABJICHUSI JIepeBa pazdopa
anreOpanyecKoro BhIPaKEHHUS.

ConepskaHue NPAKTHYECKOM PadOThI:
1. Onpenenuth, umetoT Jiu rpadsl Gy u G,, 1300paKeHHbIE HA PUCYHKE, TAMHJIBTOHOBBI

OUKIJIIbI, IICIIH.

3 3
-~ l“‘k\ /
29C D 24 \-4
x\‘ "/.-" '.‘
:\’:'::‘ ."lllll ™, /f II'\
,-'"H . ,."'I 7 \
| 85 /
~_ | 7 / \
' 1@ °5
G, ° G, ©

2. Jlns mpeAcTaBIeHHBIX HA PUCYHKE Tpad)OB HAWTH MATPUIBI MHIIUACHTHOCTH U MATPHUIIBI
CMEKHOCTH, a TaKKe€ BCE MAPLIPYTHI JUIMHBI 3 ¢ HAYaJIOM B BEpIIMHE | M KOHLIOM B
BEpIIMHE 2. YKa3aTh, KAKHE U3 HUX SBIIAFOTCS LUENSMH, TPOCTHIMU LEISIMH.

2 2
;fi“a ) /.*H
e " @ s B
5 4 5 4
EI .-f"f H“‘\.K ER E' J_,-"'f K\\\\- F‘R
e \if \\{’ ﬂ\u -’f -.\!‘f \“‘,}f ™
| ; r |
i J J 1 .
S 1 Eqy 3 S A 1 [ L.

3. Haiitu ocToBHOE JIepeBO 300paKEHHOTO HAa PUCYHKE Tpada.
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4. 3anummTe anredpanyecKue BhIpaXXeHUs, IPEICTaBICHHbIE AEPEBbIMU, U300paKECHHBIMU
Ha PUCYHKE:

5. TloctpoiiTe nepeBo, COOTBETCTBYIOIIEE CICAYIONIEMY allre0pandeckoMy BhIPaKCHUIO:
(a+b)*(c+d)

3.4. 3aganus 1Jisl OLleHKH 0CBOeHMsI Kypca yueOHoi qucuuninnbl EH.02 ITUCKPETHAA
MATEMATHKA (09.02.06)

e dopMa/BuJ MPOMEKYTOUYHOM ATTECTANNH

dopMoii MPOMEKYTOUHOM aTTECTAIIMH B COOTBETCTBUU C YICOHBIM TTAHOM SIBJISICTCS:
g depeHInpOBaHHBIN 3a4eT

e dopMa NpoBeJCHUA IPOMEKYTOYHON aTTECTALMHU
[IucbmMeHHast KOHTpOJIbHAs padoTa.

e Cpok nposeaeHus

JlucrumuinHa B COOTBETCTBUM € YU€OHBIM TUTAHOM 10 CTICTIHAIBHOCTH U3yYaeTcCs Ha
MPOTSHKEHUU OJHOTO ceMecTpa. IIpoMexkyTouHas arrecranys OpOBOAUTCA B KOHIIE CEMECTPA.
IIpoBepsieMble 3HAHUSA U YMEHMS:

B pesynbTaTe ocBOoeHUS y4eOHON UCITUTUTMHBI 00YJArOITUICS JOJIKEH yMemby.
VY1.Pemarth npukiiagabie 3a1a4u B 00J1acTU MPOPECCHOHAIBHOMN ACSITEIHBHOCTH.

B pe3ynbrate ocBoeHUsT y4€OHOM TUCIUIUIMHBI O0yJarOUUNCs TOTIKEH 3HAMDb.
31.3HaueHne MaTeMaTUKU B MPO(HECCUOHAIBHOM ESITEILHOCTH U TP OCBOCHUU
obpazoBarensHOl iporpammbl CI10O;
32.0cHOBHbIE MaTEMaTUUYECKUE METO/IbI PEIICHUS MPUKIIAIHBIX 337124 B 00JaCTH
npodeccuoHanbHOM eI TeIbHOCTH;
33.OCHOBHBIE OHATHUSA U METOJIBI MATEMATUYECKOTO AHAIIN3A;
34.0OCHOBBI TEOPUH BEPOSITHOCTEN M MATEMATHUYECKON CTATUCTUKU;
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35.0cHOBHBIE OHATHUS U METOJIbI JUCKPETHON MaTeMaTUKU, TMHEWHOMN anreOpshl.

Teopernueckas (TectoBasi) 4acTh AU EePEeHIIUPOBAHHOI0 324Y€Ta M0 VICOHOM
TUCIHUTIJINHE
EH.02 JMCKPETHAS MATEMATHUKA

1. rpa(b (HE{)pHEHTMpOBaHHbIﬁ} Ha3blBaeTCA JEepPeEBOM, €CNTA OH CBA3EH U ...
BeibepuTe ogWH NpaBUNEHLIA OTBET

He UMeeT UMKNoB
UMeeT LWKNbI
He MMeeT BepLUKH

UMeeT BepLUWHBI

2. MHoXecTBa A 1 B cumuTaroTca v|, €CJ/IM OHWU COCTOAT U3 OJHUX U TEX XKe
3NEMEHTOB.

3. NepemeHHble, Nnpoberatoline MHOXecTBO {0, 1}, Mbl 6yaeM HasblBaTb 6yneBbIMU
nepemMeHHbIMM U 0603Ha4aTb 6YyKBaMn X, Y, Z, ..., X1, X2, ... . DYHKUMA OT OAHOMU UM HECKOSIbKMX
6yneBbiXx NepeMeHHbIX, NPUHUMalOLLanA 3HavyeHne B MHoXecTBe {0, 1}, HasbiBaeTcH

v | QYHKLMWERN.

4. TIpy NOCTPOeHUU hOPMY/ NOFUKM BbICKa3blBaHU UCTIONb3YIOTCS CUMBOSbI NIOTMUYECKUX
onepaLuii, Ckobku U cUMBONbI X, Y, Z, ... NS 0603HaUEHUs NEPEMEHHbIX BbICKa3blBaHMil
(NPOMO3MLMOHaNbHbIX NepeMeHHbIX). COBOKYMHOCTb 3TUX CUMBOMOB Ha3blBaloT

| v | NOrMKM BbiCKa3bIBaHMiA.

5. Y AepeBbeB C BblaeNeHHbIM KOPHEM BEPLUMHbI YaCTO Ha3bIBaloT y3namMu. HEeKOHLEBbIe
y37bl Ha3blBaIOT y3Namu | v/

6. 3HaK V Ha3blBaeTcA KBaHTOPOM ...
CYLWHOCTH

o6LWEro
CYlWecTBOBaHWA

OBLWHOCTH

7. Kaknm obpa3om obo3HayaeTcsa onepauva Hal MHOXXeCTBOM Pa3HOCTb?
BeibepuTe 0gMH NpaBUNbHBIA OTBET

ANB
A\B

AAB
AuB
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8. HekoTopble hopMyNbl ABNAKOTCA PABHOCUNBbHBIMW (UM CBA3@HbI OTHOLLEHWEM CNeoBaHuWs)
B CUJTy camoii MX GOpMbI, HE3aBUCUMO OT TOTO, KaK OHU 6yayT NPOUHTEPNPETUPOBaHbI, T.€.
KakoBa BblbpaHHas npeaMeTHas 061acTb, Kakoil CMbICN NpuAaH NpeauKaTHbIM CUMBOAM
(T.e. Kakue npeaukKaTbl NOACTaBNEHbl B GOPMY/bl BMECTO NPeAUKaTHbIX CUMBONOB), Kakue
npeaMeTbl 6yayT NOACTaBNEHbl BMECTO NPeAMETHbIX NepeMeHHbIX. Mogo6Horo poaa
PaBHOCUABHOCTM U CNefl0BaHMA BbIPAXaroT | v| saKombl.

9. BaHoi Nnpo6nemMoi NOrMKW BOOGLLLE, U B YaCTHOCTK NOMMKKW NPeauKaToB, ABNAETCA NOWUCK
YHMBEpCanbHOro anroputMa, N03BONAOLLIEr0 OTIMYaTh UCTUHHBIE CYXXAEHWUSA OT JTOXHbIX. 3Ty
npobnemy B pasnuMyHbiX ee GOpMYNMpOBKax HasblBarOT NPOL/IEMOMN ...

O  AonyulleHnA

) annpokKcumMaunK
(7 pa3spelleHun
() NPUBNMMKEHUA

10. Y70 B 6yNneBbIX GYHKUUAX ABYX NEPEMEHHbIX 0603Ha4YaeTca C MOMOLLbHO «|»
BeiGepuTe 0fiIMH NPaBUNbHBIA OTBET

O wrpux lWeddepa
(» cTpenka [lupca
O MMMIMKaUMA

) 3KBWBaNeHTHOCTb

11. Y10 0603HavaeT abbpesmartypa CAHD?

BribepuTe OMH NPaBMNbBHBIA OTBET
) COBMEeCcTMMan AW3bBHHKTHMBEHAaA HOopManbHaa dopma
) CO343aHHaA M3 BHOHKTHMEBHAA HOpManbHaA dopma
"y COBpeMeHHad JM3bLHOHKTUBHaA HOpManbHanA q}DF}ME

() COBepleHHaA AW3bHOHKTWMBEHAaA HopManeHasa gopma

12. MycTb P ¥ Q — ABYXMECTHbIE NpeAnKaTbl Ha MHOXecTBe X. TpakTya ux Kak bBuHapHble
OTHOLWEHUA, KOMNO3ULUKO PQ MOXHO onpeaenuTb GopMynoi:
BriGepuTe 0gWH NPaBMNbHBIA OTBET

(PQ)(x 2):=3IAP(x, y)A Ay, 2)
(PQ)(x 2)=Y¥(P(x, YA Qy, 2)
(PQ)(x 2)= INP(x, YA QAY, 2)
(PQ)(x 2):=VHP(x, )A Qly, 2))

13. MNpaAMoe nponsBefeHne MHOXeCTB Ay, Az, ., A, — 3TO MHOXECTBO BCeX KopTexen (ay, az, .,
an), TAKUX 4TO...
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BeiGepuTe ouH NpaBUNbHbIA OTBET
a1 eEfq, a2, ., 8 EA,
agUAaz UM, L8 U A,
a13Aq,8:3 40, .,8,3 A,

ag Al az A A, L an AA,

14. YKaXuTe 3anucb 3akoHa NnpoTUBOPEYKA (ﬂ,Ba NMPOTUBONONOMKHBIX YTBEPHKAEHWUA HE MOTYT
6bITb ICTUHHBLIMU OAHOBDEMEHHO):
BoibepuTe 0OAMH NPaBUNLHLIA OTBET

(XAX—=Y) > Y
XvX

XAX
X =>Y)AX =VY)=X

15. OTobpaxkeHue f: X—Y Ha3biBaeTcA (conocTaBbTe Ha3BaHWE W onpefeneHue):

MHBEKTHBHbIM - €C/IM BCAKWIA 3NemMeHT y u3 Y
ABNAETCA 06Pa30M HEKOTOPOTO
anemeHTax m3 X, T.e. f(X) = Y.

CHPBEeKTHEHEIM

) - ecnu 06pasbl pasnuUYHbIX
BUEeKTHUBHBIM 3NeMEHTOB TaKXe PasnuyHbl, T.€.
f(x) — f(y) npu x—y.

- eCNK OHO OAHOEBPEMEHHO
MHBEKTUBHO KM CHOPDBEKTHUBHO.

16. 4To npeacTaBNeHO Ha PUCYHKE ?  Buifepute oguH npasunbHbIi oTEET
2 3

[MpumMep rpaa ¢ ABYMA AApaMK
NoMWUHUPYHOLWME MHOXECTBE

[Mpumep rpaga, He UMeroLLLerD AQEep

i 4 O YpoeHeBble MHOXeCTBa rpada

17. NpaBuna ecTecTBEHHOro (HaTypanbHOro) BbiBoAa. JIOrMYECKoe paccyxaeHne UMeeT BUL,
I" Bneyer U (unm u3 I cnegyer U),
YT1o Takoe 7
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BoibepuTe oMH NpaBUNbHbIM OTBET

() HEKOTOpOe MHOMECTBO 3aKMHUYEHWA
() HEKOTOpOe MHOMECTBO QopMyn

O dopmyna

JaKNKYyeHue

18. YTO npeacTaBneHo Ha PUCYHKeE ? BeibepuTe 0QWH NpaBguibHbIA OTEBET

2 ce3 ¢ lMNpumep rpada, He UMetloLLero Aaep

domMuHHUpYHULIWE MHOXECTBA
MNpumMep rpapa c oBYMA A0PaMK

YpoBHEBbIE MHOMECTEA rpada

1 4
19. Ha pucyHKe npefcTaBneH npuMep nnaHapHoro rpada. 4to 0603HayeHo no a) u 6)?
fis 0 F /_ _:\1
. h‘:"_ L ..l?___.-"";l :
- - - ,f'# /
i =3 14 ¥ I
a)- |
6)- q

20. Ona no60i hopMynbl TOMMKW BbICKa3blBaHUIA MOXHO MONYyYUTb PaBHOCKIbHYIO eit KHO ¢
NOMOLLbH CNEeAYHOLLETO anropuTMa:

PaccrasbTe B npasuibHOM NOpALKE

Heobxoaumoe Yncno pas NPUMEHAIOTCA 3aKoHbl Ae Mopraxa, oo Tex nop noka oTPULaHuA He ByayT

OTHOCHUTBCH TOMBKO K NPONO3ULMOHANBHBIM NEPEMEHHbLIM; MPK 3TOM CHUMAaKTCH ABOWHbIE OTPULaHWA

Heobxogumoe 4ncno pas no QUCTPUEYTUEHOCTW PacKpbiBaKTCA CKOBKMW, AWIbHOHKTLI, COAepKallue
NnepemMeHHYH BMecCTe C ee OTPULaHKWEM, TOMOECTBEHHO MCTHHHBI M MOTYT 6biTb ONYLEHbI; MOTYT BbiTh

Takx¥e COKpalweHbl MOBTORBI NEPEMEHHDBIX B N3 BbHIHKTAX

3 popMy/bl CKTHOYAKOTCA BCE MMMAMKAaLIMMK

Kputepuu o1nieHUBaHNUS TeopeTHYECKOii (TecToBoi#H) yacTn KOC:
«S»(oTimunHo) — 19-20 npaBmiibHBIX 0TBeTOB(95-100%)
«»(xopomo) — 16-18 mpasmibHbIX 0TBeTOB(80-90%)
«3»(ymoBaeTBopuTelibHO) — 12-15 npaBuiibHBIX 0TBeTOB(60-75%)
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«2»(aeynosierBoputenbHo) — 0-11 mpaBuibHBIX 0TBeTOB(0-55%)

HNTOI'OBAS KOHTPOJIBHAS PAGOTA
(muddepeHINPOBAHHLIN 324€T)

Bapuanr 1
Nel

BI)I6€pI/IT€ YTBCPIKACHUC O YHUCIOBBIX MHOKCCTBAX, KOTOPOC ABJLICTCA HCTUHHBIM:

a) Uurepsai (-12;13) sBiasercs HOAMHOKECTBOM oTpe3ka [-13;15]
6) MHOECTBO IEHCTBUTEIBHBIX YHCEN SBISICTCS IMOJMHOXECTBOM MHOKECTBA
HUPPANMOHATBHBIX YHCEIT

B) [IpomexxyTok (-14;3] sBiiseTcst moAMHOXKEeCTBOM oTpe3ka [-15;0]
Ne2
HaiiTn 3HaYeHNE NCTUHHOCTH CJICTYIOIIETO BEICKa3bIBAaHUS:

(22=4) (32 =9)

Ne3
Jloka3zaThb TOXKIECTBO:

Xvy=Xxy
Nod
Haiitu CIH® u CKH® a1t OyneBoit GpyHKIIMH, 3a1aHHON Ciieaytolieil Tabuuiieit

x| ¥ | flx,¥)
o0 0
011 1
. 1 - 0 0
| 1 ' 1 0

Ne5

[TogoOpats 2 mapsl yucen, 0Ha U3 KOTOPhIX 00paliaeT ABYXMECTHBIN MpeauKart
«x?+y? < 9" B HCTUHHOE BBICKA3BIBAHME, A APYTas B JIOKHOE.

Ne6
OnpenenuTs CTEIICHb KaXKI0i BepIIuHbI rpada:
A
—__ B
E
/ D
C
Ne7
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Jnis mpeicTaBiIeHHBIX Ha PUCYHKE Tpad0B HANTH MaTPHIIbl MHIIMIEHTHOCTH U MATPHUIIbI
CMEXHOCTH, a TAK)KE€ BCE MapUIPYThI JUIMHBI 3 C HAYAJIOM B BEPILIUHE | M KOHIIOM B
BEpIIMHE 2. YKa3aTh, KAKME U3 HUX SBIIIFOTCS LEISMHU, IPOCTHIMU LEISIMH.

2 2
.,
- NH ,..-*/.r‘x
es ~Eq €5 By
¢ d ™. €3 € o g ™, €4
— I — ., I
% NN 3 )
| , o . | y |
\__/ 1 ey 3N B A 1 €, 3 A
Bapuanr 2
Nel

Hanbl MHOXecTBa: A={5,10,15,20}, B={3,6m2,15}.
Y CcTaHOBHUTE COOTBETCTBHUE MEXKy CIAEAYIOIIMMH MHOXeCTBaMu A 1 B

1. {15} ? o0bearHEeHne MHOKECTB A 1 B
2.{3,5,6,9,10,12,15,20} ? pa3HOCTH MHOXeCTB A 1 B
3. {5,10,20} ? mepeceveHre MHOKeCTB A u B
No2

Haiitn 3HaueHre HCTUHHOCTH CICAYIOIICTO BBICKA3bIBAHHWA!

(22 =5)—(3*=10)

Jlokazath TOXKIECTBO:

E\szxy

IIpencraButs B Buae JIHD OyneBy (byHKuH}E[BoﬁCTBeHHyIO byHKIIH
flx,y,2)=x— yz
NesS
P(X) — «x — geTHOE unca0o», Q(X) — «X KpaTtHO 3%». CHopMyIupoBaTh 3HAYCHHE MTPEIUKATA
P()AQ(X)
Ne6
B rpade 7 BepiiuH, creneHu KOTOpbIX paBHbI 1,1,2,2.2,3.3. BeuucIuTh KOJIMUECTBO pedep B
sTOM rpade.
Ne7

Haiit ocToBHOE nepeBo n300pakeHHOTO Ha pUCYHKE Tpada.
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4. KOHTPOJIb Y OIIEHKA PE3YJIBTATOB OCBOEHHUS YUEBHOM

JUCHUILIAHBI

Kputepuu oneHkn
nriddepeHIInpoOBaHHOTO 3aUeTa

OHGHKa YPOBH:A IMTOATOTOBKHU

Oain
(oTMeTKA)

BepOabHBIN aHAJIOT

OtcyTcTBHE OIMOOK B paboTe, KOPPEKTHOCTh
odopMmiieHus 1 BhraucieHnid. Pabora
BBITIOJTHEHA B MTOJIHOM 00bEME.

be3 nononHUTENBHBIX MOACHEHUH (YKa3aHUM)
UCITOJIb3YIOTCSl HABBIKH U YMEHUSL.

Bce marepuansl 0OpMIIEHBI aKKYpaTHO U
COIJIACHO YKa3aHHBIM TPEOOBaHUM.

JlaroTcs rpaMOTHBIE OTBETHI HA IIOCTABJIICHHBIE
BOIIPOCHI.

5

OTJIMYHO

Pabota BbINOIHEHA B TOJIHOM 00bEME.
HaBbiku 1 ymeHus, ory4eHHbIC IPU
W3YYCHUU JTHUCHIUTLINHBI, HE MOTYT OBITh
UCITIOJIb30BaHbI 0€3 TONOJHUTEIbHBIX
MOSICHEHH .

[Tpu opopmnennn paboTbl

JOMYUIEHbI HECYIIIECTBEHHBIE OLTUOKHU B
pacueTax ¥ MocTpoeHUM yeprexei ( OmmoKu
IpU OKPYIJIEHUU YHCETl, OTCYTCTBUE
0003HaUCHUI HA YepTekKax M T.I1.).

XOPOIIIO

PaOorta BbIIIOJIHEHA B ITOJIHOM 00BEME,

HO COJIEPKUT IpyObIe OMIMOKH (Hampumep,
HEBEPHOE BBIUMCIICHHE BEIOOPOYHOTO
CPEIHET0, YTO MOBJICKIIO HEBEPHBIC
BBIYHCIICHHS BCEX JIPYTUX IMapaMETPOB).
HaBbIku 1 yMEHUS, TIOJTyICHHBIC TTPU
W3YYCHUU JTHUCIHIUIMHBI, HE MOTYT OBIThH
HCIIOJIBL30BaHbI O€3 INTEIbHBIX
JIOTIOJIHUTEIHHBIX MMOSICHEHUH.

IToka3aHbl OrpaHUYCHHBIC 3HAHUS MPEIMETA
IIPH OTBETE HA BOIIPOCHI.

YAOBJICTBOPHUTCIBHO

PaGoTa conep>xut mpuHITUITHATHHBIC

omuOKH (repenyTanbl HOPMYITbI, YEPTEIKU HE
COOTBETCTBYIOT pacueraM, HapyIieHa
TIOCIIEI0BATEIHPHOCTD BBITTOJTHEHUS
BBIUMCIICHHUH U T.11.). OTCYTCTBYIOT Oa30BBIC
IIKOJIbHBIC 3HAHMS.

Pabora odopmieHa kpaitHe HEOPEKHO.
[Toxa3pIBaeTCs HE3HAHKE MTPEIMETA TIPH

HCYIOBJICTBOPUTCIILHO
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| OTBCTC HA BOIIPOCHI. | | |

NudopmMannoHHbie MCTOYHUKH IS pa3padoTku koMiuiekTa KOC o yuyeOHo#
AUCIHHUIINHE
EH.02 JMCKPETHASA MATEMATHUKA
(crenmanapHOCTh 09.02.06 CeTeBOE M CUCTEMHOE aJIMUHHACTPUPOBAHHE)

OcCHOBHbIE MCTOYHHKH

1. I'ucun, B. b. JluckperHast maTeMaTuka : y4eOHUK U MPAKTUKYM NI CPETHETO
npodeccuonansaoro obpazosanus / B. b. 'mcun. — 2-e u3z., nepepad. u gom. —
Mocksa : M3gatensctBo FOpaiit, 2023. — 468 ¢. — (IIpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-16754-2. — TexkcT : 2IeKTpOHHBIH //
Oo0pa3zoBatenbHas miardgopma FOpaiir [caiit]. — URL.: https://urait.ru

2. Tamkos, C.b. JluckpeTHass martemaTvka : Y4EOHUK M MPAKTUKYM JUIsI CPEIHETO
npodeccuonansuoro odpaszosanus / C. b. I'amkos, A. b. ®ponos. — 4-e u3j., nepepad.
u jgomn. — Mocksa : U3narensctBo FOpaiit, 2023. — 530 c. — (Ilpodeccuonanpuoe
obOpazoBanue). —  ISBN 978-5-534-17715-2. —  Tekcr : dNEKTPOHHBIA  //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru

3. KauenoBckuit M.U. u np. (mox pen.I.H. SAxosneBa) Anrebpa (B 2 yactsx). M.-
Hayka, 2021

4. Coupuna M.C., Coupun [1.A. luckpetHas matematuka. — M.: OUL] «Akagemus»,
2020.

5. Cnupuna M.C., Cnupun I1.A. Iuckpetnas mareMatuka. COOpHUK 3a1a4 ¢
anroput™Mamu pemennit — M.: OUL[ «Akagemus», 2020

6.Cynomnaros, C. B. Jluckpernas MmaTemMaTuka : yaeOHUK U IPAKTUKYM JUISI CPETHETO
npodeccuonanbHoro odpazopanus / C. B. Cynomnnaros, E. B. OBunHHUKOBA. — 5-€ U31., UCTIp.
u non. — Mocksa : U3marensctBo FOpaiit, 2023. — 279 c. — (Ilpodeccrnonansroe
obOpazoBanue). — ISBN 978-5-534-11632-8. — Texkcr : anexkTponHsbIi // ObpazoBarenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru

JlonoJTHUTEIbHbIE€ HCTOYHHKH
1.I'puropses B.I1. CoopHuk 3a1a4 10 BBICIIIEH MaTeMaTuKe: yueo. mocooue s
cryaentoB yupexa. CITIO - M., U3gatenbckuil neHTp «Akaaemus», 2020
2. lexmeuxuit N.J[. MatemaTuka: yue0. a1 CTyJ. 0Opa3oBaTeIbHbBIX YUPEKIACHUN Cpel.
pod. obpazoBanus - M3narensckuii ieHTp «Akagemus», 2020
3. O6pazoBarenpHas mwiaTdopma FOpaiitr urait.ru

JIEKTPOHHBIE M31aHUA (3JIEKTPOHHBIE PeCYPChI)
1. HNudopmauuonusiii mnopran HaumonanbHas osnektpoHHass Oubnuoreka (Pexum
noctyna): URL: http://H306.pd
2. HadopmanvoHHBIH TOpTal DJIEKTPOHHO-OMOMMOTEYHAs cuctemMa Znanium.com
(Pexxum noctyma): URL: http://znanium.com/
3. NudopmarmonHslii mopran nektpoHHas Oubnmorexka HOpaitt (Pexum moctyma):
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URL: https://biblio-online.ru/

4. Nndopmanmonnsnii nmopran [Mazera «Marematuka» uzgatensckoro goma «llepsoe
ceHTsa0ps». (Pexxum noctyna): URL:http://mat.1september.ru .

5. Undopmammonusnii mopran Martematuueckue 3Tioael (Pexxum noctyma): URL:
http://www.etudes.
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