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1 BBEAEHUE

BaxHylo yacTh TeopeTHyeckord M MpoEeCCHOHATBHONW MPAKTUYECKOH MOATOTOBKU CTYICHTOB
COCTABJISIOT IPAKTUYECKUE 3aHATHUS.

CocTaB M colep)kaHuE€ NPAKTUYECKUX 3aHITHHA HampasiieHbl Ha peanusanuio denepanbHOro
roCyJJapCTBEHHOT'O 00pa30BaTeIbHOIO CTAaHAAPTA CPEAHET0 NPOPECCHOHATBHOIO 00pa30BaHMsL.

Benymield TunakTHYecKOM IENbI0 MPAKTHUYECKUX 3aHATHH sBisgeTcs (GOpMHUpPOBAHHE YUEOHBIX
IIPAKTUYECKUX YMEHHMM (yMEHUH pelarh 3aJadyd MO0 MaTeMaTuKe), HEOOXOAMMBIX B IOCIEAYIOIEH
y4eOHO IesTETLHOCTH.

B cootBercTBUU ¢ pabGodyeil mporpamMMoi y4eOHOW JMCHMIUIMHBI «JIMCKpeTHas MaTeMaTHKay
IIPELYCMOTPEHO IPOBEACHUE IPAKTUUECKUX 3aAHATUH.

B pe3ynbrare ux BBINOJHEHUS, 00yYaroLUiics JOIKEH YMETh:

Y1 1 ctpouts U aHANU3UPOBATH TUCKPETHBIE MOJIETIH;

VY1 2 ananu3upoBaTh JOTUKY BBICKA3bIBAHUN U YTBEPKICHUIM;

VY1 3 npuMeHATh MaTEMaTUYECKUI anmapart JJis HOCTPOEHUS U aHaJIn3a aIrOPUTMOB;

ConepxaHue MpPAaKTHUYECKMX M JAOOpAaTOPHBIX 3aHATUM OPUEHTHPOBAHO HA TMOATOTOBKY
00yJaromuxcss K OCBOCHHUIO MPO(ECCHOHAIBHBIX MOIYJIEH MPOrpaMMbl IMOATOTOBKH CHEIHAJIHCTOB
CPEIHETO 3BEHA 110 CIIEUAIIBHOCTH U OBJIAJICHUIO HPOPECCUOHATbHOIMU KOMNEMEHUUAMU:

IIK 1.1. Ananm3upoBaTh TpeOOBaHHMS TEXHHYECKOTO 3a/laHUS Ha MPOCKTHPOBaHWE MHU(POBBIX
CHCTEM.

I[IK 2.1. IIpoextupoBarb, pa3padarbiBaTh H OTJIAXHBATH IPOTPAMMHBIA KOA MOMIYJEH
YIPABJISAIOUMUX IPOTPAMM.

A Takxke pOpMHUPOBAHMIO 0OULUX KOMNEMEHUUIL:

OK 01. Bri6upats crioco6sl perieHus 3agad npopeccuoHaIbHON AEATeIbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Hcnonws3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKA, aHalW3a U HHTEpIpeTaluu
uHbopManuy, W WHGOPMANMOHHBIE TEXHOJOTUM /IS BBINOJHEHHS 33Jad NpPOoQecCHOHATBHON
JESATEIBHOCTH.

[IpakTHueckue 3aHATHS NPOBOASTCS B pPaMKaX COOTBETCTBYIOIIEH TEMBbI, MOCJIE OCBOCHHS
TUJIAKTUYECKUX €MHUL, KOTOpbhle OOECIeYMBaOT HaJIW4yhe 3HaHUM, HEOoOXOAWMBIX JUIS ee
BBITIOJTHEHUSI.



2 METOANYECKHUE YKA3AHUA

Tema 1.1. OcHOBBI TEOPUHM MHOKECTB
IpakTnyeckoe 3ansitue Ne 1. Pemenne 3aga4 Ha onpejiejieHue MOIIHOCTH MHOKECTBA H
MOJAMHOKeCTBA
IpakTnyeckoe 3ansitue Ne 2. JleiicTBUSI HAI MHOKECTBAMHU
Heab padoThl: GOpMHUPOBAHKE YMEHHH BBITIOIHATE OMEPAIUH HAJl MHOKECTBAMH.
Bbinosinus padory, Bel Oyaere:
ymemp:
- CTPOUTH ¥ aHAIM3UPOBATh TUCKPETHBIC MOICIIN
- BBITIOJIHSATH OTIEpAIK HaJl MHOXKECTBAMH,
- pemaTh 3aJ1a4i Ha BBIMOJHEHNE TEOPETUKO-MHOKECTBEHHBIX OIepaIiui.
MarepunanbHoe obecrnieyeHue:
PazgaTounslit MmaTepuan (KapTOUKH C 3aJaHUSMU).
TexHuyeckue cpelncTBa 00yUeHHs: KOMIBIOTEP C JIMIIEH3HOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM
U MyJBTUMEANA TPOEKTOP.
3aganus:
1. ITycte mansl  MHOXectBa A={-3;-2;-1;0;1;2;3;7}, B={5;3;2;1;0;-2;-3}, C={-4;-3;-2;-
1;0;1;2;3;4}. Haiinure mHOKecTBa A8 | AnB ALC BoC AVE B\ A,
2. JlokauTe ClIemyone ToxaecTsa: a) (X Mf1vZ =Y uZin(luz), g) (X ir)oz =X F)arz),
a) JIeBasi 4acTh PaBEHCTBA MpaBas 4aCTh PABEHCTBA
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3. ITycth N- MHOXECTBO HATYpAIbHBIX YHCEN, Z- MHOXKECTBO IIEJIBIX YUCEeN, a MHOXeCTBa 4, B, 1
C onpenenens! B 3ananny 1. Haitgure 4@V, ANN, ZUC (ANBIAN, AVZ
4, IIycth A — MHOXECTBO TapayjieiorpaMMOB, B — MHOXECTBO MPSMOYrojdbHHKOB, C —
MHOXECTBO pomMOoB, D — MHOXECTBO KBagpaToB. 3alMIIUTEe pPe3yjiIbTaT  ONEpaIlHid:
ArB, BAC, AUBUCUD.
5. VKaKuTe MyCThle MHOXKECTBA CPEIH CIICAYIONIMX: a) MHOXECTBO IIEJbIX KOPHEH ypaBHEHHUS
x* ~16=0; §) MHOKECTBO IIEJIBIX KOpHEil ypaBHeHHs * +16=0
6. M306pasuTe ¢ MOMOMIBIO AHArpamMM Diinepa- Benna muoxectsa 4, B, C, ecmu: a) 1= 8. 8=C
6) A=B. BCC.A\B=0, 5y AUB, BNC, ACB, [y ANB#@, ANC#@, BAC#@, ANBNC#0
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7. Jlamsi  Muowectsa A=WER|xX 4=yl B=lreR|x sy <9)  C=lreR[x+25y]  Hajiymre

AUuB AmB, AC, AnC, BnC, AVC, 814

8. W3 undp 1,2,3,4,5 cocraBbTe Bee ABy3HauyHbIe yncia. Kak cBA3aHO MOIy4HBIIEECsS MHOKECTBO
C JIeKapTOBBIM Npom3BeeHueM <% 4. A= 11.23.45)

Kparkune Teopernyeckue cBeeHHA
OAHMM W3 OCHOBHBIX HCXOJHBIX IOHSATHI MAaTeMaTHKU SIBISETCS TOHSATHE MHOXECTBA U €ro
3JIEMEHTOB. MHOXECTBO COCTOMT U3 3JIEMEHTOB. MHOXecTBa 0003Ha4at0TCsl OONBIINMHU JIATUHCKUMU
oykBamu: A; B; C..., a X 3J€MEHTHI - MaJbIMH OyKBamu: a,b,c,...
Ecnu a sBnsieTcst 231eMEHTOM MHOKECTBA A WIIM, YTO TO K€ CAMO€E, a MPUHAAIEKUT MHOXKECTBY A, TO
MIPUMEHSIIOT 3aIKCh al |A; B IPOTUBHOM ciiy4yae numryT al JA.
Hea mnoocecmsa A u B pasnvr (A=B), ecnmu OHM COCTOSAT U3 OJHUX U TeX K€ 3JeMeHTOB. Ecnu
MHOXkeCTBa A 1 B He paBHBI, TO IPUMEHSETCA 3aIUCh A B.



MHO)KCCTBO, COACpIKAIICC KOHCYHOC YUCIIO 3JICMCHTOB, HA3bIBACTCA KOHCYHBIM, B IPOTHUBHOM CJIy4yac
MHOXKECTBO Ha3bIBacTCd OeckoHeuHBIM. KoHedHoe MHOXECTBO, CoACpXKamee n 3JICMCHTOB,
Ha3bIBACTCsA N-MHOXKCCTBOM.

MHO)KGCTBO, HE COACPpKAIICE DJICMCHTOB, HA3bIBACTCA ITYCTBIM U obo3Hayaercs [. HpCI[HOJ'IO)KI/IM, qTo
BCC MHOXCCTBA, MABJAIOTCA MOJMHOXCCTBAMHU  HCKOTOPOIO  MHOKCCTBaA U, Ha3bIBAaCMOI'0
YHHUBEPCAJTIbHBIM MHOXXECTBOM.
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Puc 1.1
Ecmn xaxnpiii sneMeHT a MHOKecTtBa B, allB, sBasgercs simemenToM MHOkectBa A, allA, To B
Ha3bIBAETCS TIOJMHOKECTBOM MHOXkecTBa A (puc. 1.1, a). OTOT pakT 3anuchIBacTCs C MOMOIIBIO 3HAKa
BKIIIOUeHus1 || cienyromum obpazom: BlIA.
CBolicTBa BKIIIOYECHUS
1. ADA;
2.eciu ALIB u BUC, 10 ALIC (puc. 1.1, 6);
3. u3 aByx Britouenuit BUJA u All B cinenyer, utro A=B.
[IpuHATO CUUTATH, YTO IyCTOE MHOKECTBO SBJISETCS TIOAMHOXKECTBOM JIFOOOTO MHOYKECTBA.
Ecnu Bl A u ipu aToM B A, To 3TOMY cooTBeTcTBYeT 3anuch B[] A u B Ha3piBaeTcs COOCTBEHHBIM
IIOZIMHOXKECTBOM A.
Jlist onmucaHus MHOXKECTBA A, COCTOSAILETO U3 AJIeMeHTOB al,a2,...,an,... OOBIYHO MPUMEHSIETCS 3aIUCh
A={al,a2,...,an,...}, mpuuéM MOPSAJOK 3JIEMEHTOB B (PUT'YPHBIX CKOOKAaX HE UMEET 3HAUYeHUs; OOBIYHO
OH ONpEEINIeTcs COOOpaKECHUSIMHU HATTISITHOCTH.
ITpumep. B 3ammcu MHOeCTBa MepBBIX N HaTypalbHBIX uyucend Nn={1,2,...n} ynoOHO pacrosararb
quclia B BO3pACTaloLEM OPSAIKE, XOTS PU 3TOM HaJl0 UMETh B BUJLY, UTO
N3 ={1,2,3}={2,1,3}={3,2,1}.
Hpyroil crnoco6 3agaHMsi MHOXKECTBA COCTOMT B ONMCAHWU CBOMCTB, OJIHO3HAYHO OIPENEISIONINX
NPUHAIJICKHOCTh DJIEMEHTOB JaHHOMY MHOXecTBY. Takomy cmoco0y 3aJaHus MHOXECTBa
COOTBETCTBYET 3aIUCh:
A ={a/a obnagaeT cBoiicTBOM P(a)}.
[Ipumep. MHOXkecTBO YETHBIX yKces M MOXKeET ObITh 33JJaHO TaK:
M={i / i - uemnoe uucio, KOTOpOE ACIUTCS Ha 2 O3 ocTaTka}.
B cnyuae ommcaHus MHOXECTBa C IOMOIIBIO HEKOTOPOIO CBOMCTBAa HEOOXOIAMMO CIEAUTH 3a TEM,
YTOOBI KaXJbIH 3JIeMEHT OblI 4€TKO omperenéH. Tak, HampuMmep, HEJOCTATOYHO UYETKUM SIBIISIETCS
ofpesiefieHue MHOXECTBa A Kak MHOXKECTBA CJIOB PYCCKOTO SI3bIKa, €CJIM HET CChUIKM Ha OJUH W3
TOJIKOBBIX CJIOBapei.
Bo3MOXXHO  Takke peKypcHUBHOE 3a/laHH€ MHOXECTBa, TIPU  KOTOPOM  OCYIECTBISETCS
IIOCJIEZI0BATENBHOE ONMCAHKME JIEMEHTOB uepe3 npenaplaymue. Hanpumep, MHOKECTBO HAaTypajlbHBIX
Yycell peKypCHUBHO MOKHO 33JaTh TaK:
N={i/ ecmu nenoe i N, To i+1IN, i€ 1}.
Onepayuu nao mMHodcecmeamu
Obvedunenuem 08yx mHodcecms A u B Ha3bIBa€TCsI MHOKECTBO BHJIA!
AxB ={a/al A wm all B}(puc. 1.2, a).
[Iepeceuennem nByx MHOXKECTB A 1 B Ha3pIBaeTCss MHOKECTBO BUA:
A)B={a/a A u alB} (puc. 1.2, 0).
Ecnu MHOkecTBa A 1 B He umerot oOuux sneMeHToB, To A)B=[1.
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Puc 1.2

CoiicTBa onepanuii 00beMHEHUS U NIEPECCUCHUS

Kommymamuenocmo:

1. A=*B=B=*A,

2. AB=B)A;

Accoyuamusrnocmb:

3. (AxB)*C = A*(B*C),

4. (A)B))C = A)(B)C).

OO0benuHeHNEe U NIepecedeHe CBSI3aHbl 3aKOHAMU OUCTPUOYMUBHOCTU.

5. A)B*C)= (A)B) * (A)C),

6. Ax(B)C)=(A=*B)) (AxC).

[To cBoiicTBYy 3 omepanuu BKJIIOYEHUS CIEAYyeT PaBEHCTBO MPaBOW M JIEBOM 4YacTeil JOKa3bIBAEMOIO
paBEHCTBA.

Jisa onepanuy OOBEIUHEHHMS] MHOXECTB HEUTpaNbHBIM SIBISIETCS IYCTOE MHOXECTBO [, a s
oTiepaliy rnepeceueHuss MHOXKECTB - YHUBEpCcaIbHOE MHOXKeCTBO U.

Pasnocmv mroocecme A u B onpenensiercs cieayonmmM o0pa3om:

A\B ={a/aJA u aIB} (puc. 1.3, a).

Pa3HocTte He oOmamaeT CBOMCTBOM KOMMYTAaTMBHOCTH; JTa ONepanusl TakKe He SBISeTCS U
ACCOLIMATUBHOM.

HOJ'ILBYHCB MMOHATHUEM YHUBCPCAJIIBHOI'O MHOXKCCTBA, MOXHO OIIPCACINTb JOIOJHCHUC A K

MHOXECTBY A, KaKk pa3HOCTh BHA: A=-u\A (puc. 1.3, 6).
[Ipumep. [lycTh B KauecTBE YHHBEpPCAIHLHOTO MHOXKECTBA BBICTYMAET MHOXECTBO IIENbIX uucen Z u

IIyCTh A - 3TO MHOXECTBO BCeX UETHBIX uncen. Toraa A - 570 MHOKECTBO BCeX HEUSTHBIX YHCEL.
Onepanuu 00beAMHEHUS], IEPECEUEHUS U JOMOJHEHUSI MHOKECTB CBS3aHbl MEX 1y cO0O0M 3aKOHaMHU Jie
Moprana:

AnB=AUB

AUB=ANB

Ecmm a [ ANB , To a [J A)B. D10 3HaYUT, YTO WU a4 , WM a B , T.€. aDHUE.
Crnenosarenpno, 4 BcA B

C apyroii cTopoHsl, eciau all AUB , To i al’| A , am al| B . Or1o 3Haywt, yto al ] A) B, T.e. al]
ANE Taxum oOpazom, AV B nANng

N3 5TuX qBYX BKJIIOYEHUH CIENYET MEPBBINA 3aK0H ¢ Moprana.  Bropoli  3aKkOH  J10Ka3bIBaeTCs
aHAJIOTUYHBIM 00pa3zoM.
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Puc 1.3
[Ipumepsl.
| Haiiog AU B AN B; Ax B;Bx A; A\NB. A={7:8:9}:B=1{7:810]
Pemrenue:

AU B={7.8,9} {7810} ={78:9;10}

AN B={7.89} {7810} ={7.8}

Ax B={7:8,9} x{7:8.10} = {(7.7):(7:8):(7:10):(8:7):(8:8):(8:10):(9:7):(9:8):(%:10)}
Bx A={7.8,10} x {7,8,9} = {(7,7)(7:8):(7:9):(8.7):(8:8):(8:10):(10,7);(10:8);(10:9)}

ANB ={7:8,9} \ {7,810} = {9}.
2. Z[OKaBaTB PAaBCHCTBO M 3alIMCATb ,Z[BOfICTBGHHOG eMYy:

(AUBYBUCHC UA)Y=ABC U AB U AC U BC

Pewenne:
IIpeoOpa3yem JieByI0 4acTh:

(AUBYBUCHBUA)=(ABUC)(BUA)=AB U ABUCBWCA=
=ABC U AB\ W AC U BC

Taxum oOpaszom, jieBast 4aCTh paBHA IPABOM YaCTH, T.€. PABEHCTBO BEPHO.

Jnst Toro dYTOOBI COCTAaBUTh PABEHCTBO, JBOMCTBEHHOE JaHHOMY, TIOJIb3yeMCsl TPHHITUIIOM
JBOWCTBEHHOCTH. 3aMEHUM B JaHHOM PaBEHCTBE 3HaK -~ Ha [ ¥ Ha06opoT. UTOOBI HE MOMEHSICS
MOPSAZIOK IEUCTBUM, paccTaBUM cKOOKH. [lomydnM qBOMCTBEHHOE paBEHCTBO:

ABUBCUCA=(AUBUC)(AUB)(AUC)(BUC)

Mownocmuvio KoHeuH020 MHOJICeCmEa Ha3bIBAETCS KOJIMYECTBO €0 DJIEMEHTOB.

Jl711 KOHEYHOTro MHOecTBa A uepe3 m (A) 0003HaYUM UHCIIO JIEMEHTOB B MHOXKECTBE A.
W3 onpenenenue cienyroT CBOWCTBA:

1. m(A)+m(A)=m(E)

2. A=B=m(A)=m(B)

Ji1s 1100BIX KOHEYHBIX MHOXECTB CIIPaBEJIUBbI TaK JK€ YTBEPIKICHUS:

1. m(AYB)=m (A)+m (B)-m (ANB)
2. mAYBYC) - (a)+m(B)+m(C)-m(ANB) -m(ANC)-m(BNC)-m(ANBNC).

JaHo mHoecTBo A.
ByneaHom P(A) MHOXecTBa A Ha3blBaeTCA MHOMECTBO BCEX
NOAMHOMXECTB AaHHOM0 MHOEeCTBa.

Npumep.  4={23}
P(4) = @1} 2} 81120 {13} 2.3} {1.2.3)



JaHbl MHOXecTBa A 1 B.
Mpambim AU geKkapToBbiM NpoussegeHnem AxB mHoxecTte Au B
Ha3blBAaETCA MHOMECTBO YNOPAAOYEHHbIX Nap BUAA (X; V), B KOTOPbIX
X MPUHMUMAET BCE 3HAYEHMA U3 MHOXecCTBa A, a y - BCE 3HaYeHMA
MHOXecTBa B.

@.b}

Mpumep. A= {1,2,3}, B
4xB={(La) (16} (2.a)(25) (3. (.5)

Pemenne 3aaa4 ¢ noMomb10 Kpyros Jijiepa

3rot criocob pemare 3anaun npuayman B X VIII B. Benukuii Jleonapn Diinep.

[Ipumep. B onumnuaze mo maremaTuke npuHsio ydactue 40 ydamuxcs, UM ObUIO HPEIIOKEHO
peluTh ONHY 3aJady Mo aiaredpe, OJHY IO T'€OMETPUH W OAHY HO TpuroHomerpuu. llo anreGpe
pemnnu 3anayy 20 4enoBek, Mo reoMerpuud — 18 yenoBek, mo TpuroHomerpuu — 18 dyenosek. [lo
anredbpe ¥ reoMETpUM peIlInau 7 4eloBeK, Mo anredpe u TpuroHomerpuu — 9 uenosexk. Hu ogHoi
3amaun He pemwin 3 denoBeka. CKONBbKO yyammxcs pemmiu Bce 3amadu? CKOJBKO ydaliuxcs
penrm ToiabKo ABe 3a1aun? CKOJIBKO yYaluXcsl peIInId TOJIBKO OJHY 3a/1a4y?

Pemenue:

3anuiieM KOpOTKO YCIOBUE U TIOKaKEM PELLECHUE:

m (E)= 40;

m (A) =20;

m (B) =18;

m (C) =18;

m (ANB) =7;

m (ANC) = 8;

m (BNC) = 9;

m (ABC)=3=>m (ABC)=40-3 =37

N3obpaszum mHOokecTBa A, B, C (puc. 1.4).

A B

-

Puc 1.4

K1 — MHO€CTBO YUEHHKOB, PEIIMBIINUX TOJLKO OAHY 3a/1auy MO anreope;

K2 — MHOK€CTBO yUE€HHKOB, PEUIMBIINX TOJBKO JBE 3a/1a4M MO anredpe u TeOMeTpUH;

K3 — MHOk€eCTBO yUEHHMKOB, PEIINBIINX TOJIBKO 331a4y 110 TEOMETPHH;

K4 — MHOXECTBO yUE€HHKOB, PELIMBIIUX TOJHKO JIBE 3a/1a41 110 ajiredpe U TPUrOHOMETPUH;

K5 — MHOXkeCTBO BceX yUEHMKOB, PEIIMBIINX BCE TPH 3aa4H;

K6 — MHOXECTBO BCEX YUEHUKOB, PEIIMBUIMX TOJBKO JIBE 3a/1a4H, 10 TEOMETPUU U TPUTOHOMETPHH;
K7 — MHOk€eCTBO BceX yUEHHMKOB, PEIIMBIINX TOJIBKO 3a/1a4y 110 TPUTOHOMETPHH;

K8 — MHO>XECTBO BCEX YUEHUKOB, HE PELIMBIINX HU OAHOM 3aauu.

Hcnons3ys CBONCTBO MOIIIHOCTA MHOKECTB M PUCYHOK MO>KHO BBIITOJIHUTH BBIUNCIICHUS:
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m(K5)=m(ANBNC)=m(ABC)—m(A)—m(B)-m(C)+m(ANB)+m(ANC)+m(BNC);

m (K5) = 37-20—18-18+7+8+9=5; m (K2) = m (ANB) — m (K5) = 7—-5=2;

m (K4) =m (ANC) — m (K5) = 8-5=3; m (K6) =m (BNC) — m (K5) = 9—5=4;

m (K1) =m (A) - m (K2) - m (K4) - m (K5) = 20-2-3-5=10;

m (K3) =m (B) - m (K2) - m (K6) - m (K5) = 18-2-4-5=7;

m (K7) =m (C) - m (K4) - m (K6) - m (K5) = 18-3-4-5 =6;

m (K2) + m (K4) + m (K6) = 2+3+4=9 — 4uc10 y4eHHKOB PEIIUBIINX TOJHKO JIBE 3a/1a4H;

m (K1) + m (K3) + m (K7) = 10+7+6=23 — 41cji0 y4EHUKOB PEIIUBIIUX TOJIBKO OJHY 3aJ1auy.

OtBeT: 5 YyYCHUKOB pELIWIMA TPHU 33Ja4yu; 9 yYEHUKOB PEIIMJIA TOJBKO MO JIBE 3a7auM; 23 y4YeHHKa
peLIIM TOJIBKO 110 OJHOM 3aaaue.

3anamm IS CAMOCTOATEJIBHOIO peICHU S

3agaua 1. B knacce 35 yuennkoB. Kaxplii 13 HUX MOJIB3yeTCsS XOTS OBl OTHUM U3 BUIOB TOPOJICKOTO
TpPaHCIOPTa: METPO, aBTOOYCOM U Tpouieiidycom. Becemu TpeMs BuIaMu TpaHCHIOPTa MOJIB3YIOTCS 6
YYCHHKOB, METpO W aBToOycoM — 15 y4YeHHKOB, MeTpo U Tpoiueidycom — 13 y4eHHKOB,
Tposuieiidycom U aBToOycoM — 9 yueHHKoB. CKOJIBKO YUYEHUKOB MOJIB3YIOTCS TOJIBKO OJHUM BHIOM
TpaHcnopra?

3apava 2. Kaxplii u3 35 MIECTUKIACCHUKOB SIBJIIETCSA YMTATENIEM, IO KpallHel Mepe, OJTHOM U3 JIBYX
OMONIMOTEK: MKOIBHOU U pailoHHOW. V3 HUX 25 YyenoBek OepyT KHUTH B IIKOJIBHOH Oubimoreke, 20 —
B pallOHHOM.

CKOJIBKO IIECTHKIIACCHHUKOB: 1. SBisrorcst untaTensimu ooenx Oubnmorex;2. He sBIsroTCS YnTaTeIsiMu
paifonHoii Oubnmorexku;3. He sABnAOTCS uMTaTeNsIMH IIKOJIBHOW Oubmuorteku; 4. SBusgrorcs
YUTATENIIMH  TOJBKO pAOHHOW OMONMOTEKH;S. SIBISIOTCS UYWTATEISIMH TOJIBKO — IIKOJBHOM
oubmorexku?

3agaua 3. 13 corpynaukoB ¢pupmbl 16 modsBanm Bo @pannuu, 10-8 Utannm,6-8 AHTIMN; B AHTIIUN |
WUranuu-5; B Aurnuu n ®@panHuuum -6; BO BCeX Tpex CTpaHax - 5 coTpyAHUKOB. CKOJIBKO YEJIOBEK
nocetunu u Uranuto, u @pannuto, ecnu Bcero B upme padotaroT 19 yenoBek, U KaxkIblil U3 HUX
oObIBAM XOTs OBl B OIHOM M3 Ha3BaHHBIX CTpaH?

3agaua 4. B tpéx rpynmnax 70ctyaentoB. 13 Hux 27 3aHMMarOTCs B ApaMKpyKKe, 32 OI0T B Xope, 22
yBIIEKarOTCs ciopToM. B apamkpyskke 10 cTyneHTOB U3 X0pa, B Xope 6 CHIOPTCMEHOB, B JPAMKPYKKE 8
CIIOPTCMEHOB; 3 CHOPTCMEHA MOCEUIAI0T U APAMKPYKOK U XOp. CKOJIBKO CTY/IEHTOB HE MOIOT B XOpE,
HE YBJIEKAIOTCSA CIOPTOM M HE 3aHUMAIOTCA B JIpaMKpyxkkKe? CKOJBKO CTYIEHTOB 3aHATHI TOJIBKO
croptom?

3agaya S. YacTp kuTenell HaIIEro JOMa BBIINCBHIBAIOT TOJBKO TrazeTy «Komcomoibckasi mpaBran,
4yacTb — TOJBKO raszery «l3Bectusi», a yactb — U Ty, U Apyryto razery. CKOJIbKO MPOLIEHTOB KUTEJEH
Jl0OMa BBIMTUCBIBAIOT 00€ ra3eTsl, eciu Ha razetry «KomcoMomnbckas npaBia» U3 HUX noanucansl 85%, a
Ha «M3BecTus» — 75%7?

ITopsinok BbINOJHEHHS PadOTHI:

1. Pemuth 3aganus B TETpaau.

2. [TonyuuTs y mpemnoiaBaTens 3aaHus sl CaMOCTOSTENbHOM paboThl U PELIUTh UX B TETPAIH.

dopma npeacrabiieHus pe3yJbTara:

[IpencraBuTh BHIMOTHEHHBIE 3aJJaHUS B TETPaIH Ul IPAKTHUECKUX Pa0bOT MpenoaBaTeio.

Kpurepum ounenku:

Pemenue 3amaun cuuraerca Oe3ympeyHbIM, €CIM MPAaBUILHO BBIOpAH CIIOCOO pelieHHs, camo
pelIeHre COMPOBOXK/IAETCS HEOOXOAUMBIMU OOBSICHEHUSIMHU, BEPHO BBIMOJIHEHBI HY)KHbIE BBIUMCICHHS
U ipeo0Opa3oBaHysl, OJIYUYEeH BEPHBIM OTBET, MOCIEA0BATENIFHO U aKKYPaTHO 3aMCaHO PELICHHE.

OtMeTKa «5» CTaBUTCS, €CIIH:

- pa0oTa BBIMOJHEHA MOTHOCTHIO;

- B JIOTUYECKUX PACCYKJIEHUSAX U 0OOCHOBAHUM PEIIEHUSI HET MPOOENIOB U OINOO0K;

- B pEUICHUH HEeT MaTeMaTHYeCKUX OIIMOOK (BO3MOKHA OJHAa HETOYHOCTh, OIHCKa, HE
SIBJIAIOILASACS CIIE/ICTBUEM HE3HAHUS WJIM HEMOHUMaHUsl y4eOHOro MaTepuana).

OtmMmetka «4» cTaBUTCS, €CIIU:



- paboTa BBHINIOJHEHA IMOJHOCTHIO, HO OOOCHOBAHWSI IIArOB PEIICHHS HEAOCTATOYHBI (eciu
yMeHHe 000CHOBBIBATH PACCYXKICHUS HE SBISUIOCH CIEIMATIbHBIM 00BEKTOM MPOBEPKH );

- JIOMyIICHA OJHA OIIMOKA WU JIBa-TPH HEJO0YEeTa B BBIKJIAJKAX, PUCYHKAX, YEPTEkKaX HIU
rpadukax (eciim 3T BUJIbI padOTHI HE SBJISTUCH CIIEIUATBLHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, ECIU:

- JomyueHsl 0osiee oAHON OMIMOKM WM OoJiee ABYX-TPEX HEAOYETOB B BBIKJIAJIKaX, YepTexkax
WM rpadukax, HO yYaluiics BIaJeeT 00s13aTEIbHBIMU YMEHUSIMU TI0 TIPOBEPSEMOI TEME.

OtmMmeTKa «2» CTaBUTCS, €CIIU:

- JIOTYIIEHBI CYIIECTBEHHBIC OITMOKY, MMOKA3aBIINeE, YTO YJAIIUHCS HE BIaJCEeT 00sS3aTeIbHBIMU
YMEHUSIMH MO IAHHOM TEME B MOJHON Mepe.

Tema 2.1. Jloruka BbICKa3bIBaAHHH
IIpakTnyeckoe 3ansaTue Ne 3. To:xkaecTBeHHbIe MPe0Opa30BaHUs BbICKA3bIBAHUMH

Heas paGorbl: (opMHpPOBaHHME YMEHHUI YIPOIIATh JIOIMYECKHE BBIPAKEHHSI C IOMOIIbIO
3aKOHOB alreOpsbl JIOTUKH.

Brinosinus padorty, Bl Oynere:

ymembp:

- aHAJIN3UPOBATh JIOTUKY BbICKa3bIBAHUH U YTBEPKICHUIA;

- (opMynHpoBaTh 3aJaudl JIOTHYECKOTO XapakTepa W NMPUMEHSATH CPEICTBA MaTEeMaTUYeCKON
JIOTHKH JUISL UX PELLCHMS.

MarepunanbHoe obecrnieyeHue:

PaznaTounblii MaTepual (KapTOUYKH C 3alaHUSIMHU).

TexHuueckne cpeacTBa 06yqu1/m: KOMIIBIOTCP C JIUICH3WMOHHBIM IIPOrpaMMHBIM obecrieueHreEM
U MYJIbTUMENA IIPOEKTOP.

3aganue:

BHumarenbHO npouunTaiite TEOpeTUYECKUE CBECHHUS.

Pa36€pI/IT€ pemiCHuC 3aa4, MIPUBCACHHBIX HUKC, U 3alIMININTC UX B TCTPAAb.

Pemmre 3anaun u3 pasnena uisi CaMOCTOATEIBHOTO PEILICHUS.

KpaTkue Teopernueckue cBegeHHs

PaccMoTpuM 3aKOHBI, KOTOPBIM MOAYUHSIOTCS JTOTHYeCKHe (DYHKIIHU.

llepemecmumensusiii 3axon (3aKOH KOMMYTaTUBHOCTH) JUJIS JIOTUYECKOTO CIIOKEHUS U
YMHOXEHHS COOTBETCTBEHHO:
AB=B(A, 1)
A&B=B&A. )

Couemamenvusiii 3akon (3aKOH aCCOLMATUBHOCTH) [Tl IOTUYECKOTO CIOKEHUS U YMHOXKEHUS
COOTBETCTBEHHO:
(AB)(C=A(B(C)=AB(C; ©)
(A&B)&C=A&(B&C)=A&B&C. 4)

CouetarenbHbIi 3aKOH YCTaHABJIMBAET, UTO, €CIIU (hOpMyJIa COAEPKUT TOJIBKO AU3BIOHKLIUU WU
TOJIBKO KOHBIOHKIITUH, TO CKOOKH MOKHO OIMyCTUTD.

Pacnpedenumenvhwiil 3akon (3aKOH AUCTPUOYTUBHOCTH) AJIS IOTHYECKOTO CIOXKEHUS U

YMHOKCHHS COOTBETCTBCHHO!
(A&B)(C=(AC)&(BEC); (5
(AB)&C=(A&C)(B&C). (6)

3axon uneepcuu (npaBuio ae MopraHa) /Ui JOTHYECKOTO CIOXKEHHSI U YMHOKEHUS
COOTBETCTBEHHO:

.xIvB:E&E; (7)

A&B=4 (B (8)
3aKOHEI HWHBCPCHUU CITPABCIJINBLI IJISA J'IIO6OFO qucia nNepCMCHHbIX.

Jlst mpeoOpa3oBaHUi JTOTHYECKUX BBIPAKEHUN UCIIONB3YIOT CIEAYIONIHE JIETKO I0Ka3hbIBAEMbIC
TOXACCTBA.
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AO=A; 9) A&1=A; (10)

Ad=1;(11) A&0=0; (12)
AA=A; (13) A&A=A; (14)
AcAd=1; (15 A& A =0; (16)
A=A, (17)

CHpaBeI[J'II/IBOCTB 3TUX 3aKOHOB MOXHO A0Ka3aTh C IIOMOIIBIO Ta6J'II/IH HNCTHUHHOCTH CJIOXKXHBIX
JIOTUYCCKUX CBSI3€I7I, OIIMCBIBACMBIX 3aKOHOM.

C IIOMOIIIBIO 3aKOHOB aJ'IFC6pLI JIOTUKH MOT'YT 6BITB JOKa3aHbl COOTHOLICHUS, IIOJTYYUBIINEC
Ha3BaHUA:
npaesujia no2aowerus.
A(A&B)=A; (18)
A&(AB)=A; (19)

npasuia C_KJZ@M@CIHM}I.'
(A&B)((f &B)=B; (20)
A®)&(A B)=B;  (21)

3akon bretix - Ilopeykoeo:

A1 &B)=AVB.  (22)

B anre6pe noruku Bee ioruueckue GyHKIIMH MOTYT ObITh CBE/ICHBI ITyTEM JIOTUYECKUX
npeoOpa3oBaHuil K TpeM 0a30BbIM: KOHBIOHKIIMH, AU3BIOHKIINY U HHBEPCHUHU.

1. Jlo
rudeckas onepauus — umniuxayus. AOB= A VB,

2. Jlo
rueckas onepauns — sksusatermuocms: A~B=(A B)&(A(B )

3. Jlo
ruyecKas onepamusi—cymma no mooynio 2: ALIB=(4B)&( A ( B).

4. Jlo
rudeckas onepanus — zanpem. AQB= A& B _

5. Jlo
rudeckas onepauus — «wmpux Llegppepar: ALB=A&B

6. Jlo

rudeckas onepauus — «cmpenka Ilupca».: ALIB= Av B

Jlia noka3aTenbCcTBa 3TUX COOTHOLIEHMM JOCTATOYHO IMOCTPOMUTH TAOIUIBl MCTUHHOCTH JUIS
MIPaBbIX YaCTeH U CPaBHUTH C TaOIMLIAMH, TPUBECHHBIMU B OTIPEIEIEHUSX.

[Ipumep. Bripa3uts ganHbIe JOoTHYECKHE (PYHKIIUN Yepe3 dJIEMEHTapHBIC ONepaIiuu: a)

F=iA—>BI—:—E‘;6) F:IA@C}¢E_

Pemienue. a) [Ipeobpa3yem cHauaia BTOPYIO UMILTMKAIIUIO U BOCIIONIb3yeMCsl TOAecTBOM (17),
3areM NpeodpaszyeM NePBY0 MMILIMKALMIO U TAKXKE BOCHOJIb3yeMcs ToxkaecTBOM (17):

F=|A—B —}{"=iﬁ—}H}v{"=[§—>ﬂ]v(‘=,4v BvC=AvBvC

0) [IpeobOpazyem cHauana omepamuto «crpeika [Tupca», Bocrionbs3yemcst 3akoHOM e Moprana
(7) u ToxnectBoM (17), 3aTeM npeoOpazyeM oneparuio «CyMma 1o MOAYIIO 2»:

F=(A®C)L B=(40C)vB=(40C)&B=(40C)&B=(4vC)&(4vC)&B
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Hcnonb3yst 3aKOHBI TOTUKH, (POPMYITBI CKIICUBAHUS U TTOTJIOMICHHS M CBOHCTBA JIOTUYECKUX
OTIepAIINA, MOXHO CIIOKHYIO JIOTUYECKYIO ()YHKIIUIO 3aMEHHUTH 00JIee MPOCTON, HO PABHOCUIILHOM €l
byHKIHEH.

pumep. YIpocTHTs Jorudeckue seipaxenns: a) (A&B) (A& B); 6) A &Bv A,
Pemenwue. a) Bocronb3yemest mpaBuiioM AUCTPUOYTUBHOCTH (6) ¥ BBIHECEM 32 CKOOKH A

(A&B) (A& )=A&(B(B).
ITo ToxxnectBy (15) monydaem B( B =1, ciemoBaTeIBHO:

A&B(B )=a&1-4.
0) Bocrionsszyemcs npaBmiiom e Moprana (8) u toxaectBamu (17) u (13):
A&BvA=AvBvA=AvBvA=AvEB

3agaHus AJ19 CaMOCTOATEIbHOIO PelleHust
3aganme 1.  IlocrpoiiTe TaOAMIBI MCTUHHOCTH JUISl IaHHBIX JIOTUYECKUX BBIPAKEHUH.
3aganme 2.  JlokaxxuTe C MOMOIIBIO TaOJUI MCTUHHOCTH PaBHOCHJIBHOCTH JIaHHBIX JIOTMUECKUX

BBIPAYKEHHIA.

Ne /it 3ananue 1 3aganmue 2
1 (ALB)[1C (A&B)(C 1 (AC)&(B(C)
2 (4/B)/C (AB)&C 1 (A&C)((B&C)
3 (ALB)LC AvBvC 4, AgBgC
4 (A(ﬁ)&(](g)(c A& B&C 4 E(E(E
5 (A B)&C A->B/CuABC
6 (B&Cvg)&xai (A@(C)&AVEV CupedgC
7 (B&Cvi)s 4 (4@C)L B (4vC)&(dvC)a s
8 (A/1B)&(A/C) (AB)&A&C 1 (A& & &C)(A&B&C)
9 |4oB-oC (A (B&C)(AB)n (A(B &4 (B (C)
10 4& B (A&B&C | (A&B&C)(ATB)n A (B (C

3ananmne 3.  BrIpasure gaHHbIe JIorndyeckue GYHKINUN Yepe3 dJIeMEHTapHbIE ONEPaIiH.
3aganue 4.  YIpoCTHUTE JOTMYECKHE BHIPAKEHUS.

Ne i/ 3aganmne 3 3amanue 4
1 (A B)C Y&(¥&vvz)a(yvz)
2 (4/B)/ € (xvr)elrvyaz)

3 (A®B)/C Y&(v e x)&(xvz)

4 A>B /¢ (X 5 Y)&X &Y

5 (A'B)&C (X &Y)>(Zz&X)

6 (AL/B)&(ALB) (X&Y = Z)&X &7

7 (m)m (X &ZvX &Y)&(Z > )

8 (4B )&/ ) (X VY&ZVX &YV &Z)& X &Y
9 AB—C (X > V)&(¥ —.x)

10 4BlC Y&V &ZVvX&Z)&Y
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3apanme 5.  JlokaxuTe paBHOCHIIBHOCTB (DOPMYII, TPOBOJISI SKBUBAJICHTHBIEC IPe0Opa30BaHUs OJHOM
WM 00euX YacTen:

Ne /i 3ananmue 5

1 (A=>B)=>B~AVB;

“(AA-B)=>(B=>A)~—(A=B)VAVB,;
“(—A=>-"B)o A~ (A B)A—A;
—“(—AV-B)V-(A=B)VB~—-(AA—B)= ("B = A),
(AVB)A(CAVC)~(—AAB)V (AAC);

6 (A=B)AC~(AABAC)V(—CAA-BAC)V (BAC).
3ananme 6. YKaxwure, B KAKUX CIy4asix BbICKAa3bIBAHUE UCTUHHO, & B KAKUX JIOKHO:

Ne /i 3ananmue 6

1 (A=>B)A (Al C)
(AAB)=(CAaA—-C=AVC);
(AvB)A((A=B)=C);

(A@DB) V(A DC);

(Al B) v(B (B <B));
A=B12-C) A =C)
(A=B) V(B <0C);
(A=B)=(A|C);
(—B=>—C),;

AAB Vv—C) v(—4 AB).

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. Pemnth 3a1anus B TETpaIu.

2. IlonyunTh y mpernoaBatess 3alaHust 1711 CAaMOCTOATENIbHON pabOThl U PEIIUTh UX B TETPAIH.

dopma npeacTaBiaeHus pe3yJabrara:

[IpeacTaBuTh BHITIOJIHEHHBIC 3a/IaHUsI B TETPAIU JJI MPAKTHUYECKUX padOT MpernogaBaTeio.

Kpurepun oneHku:

Pemenne 3amaun cumrtaeTcst 0e3ympeyHbIM, €CIHM MPABUIBHO BHIOpAH CIOCOO pelieHus, camo
pelieHne COMpOBOXKIAETCS HEOOXOAUMBIMU OOBSICHEHUSIMHU, BEPHO BBHIITOTHEHBI HY>KHBIE BBIYUCICHUS
1 IpeoOpazoBaHusl, MOJYYEH BEPHBIM OTBET, MOCIEI0BATEIBHO U aKKYPATHO 3alUCaHO PEIICHNUE.

OTMeTKa «5)» CTaBUTCS, €CIIH:

- paboTa BBIMIOJIHEHA TTOTHOCTHIO;

- B JIOTUYECKHUX PACCYKJICHUAX U 0OOCHOBAHUM pEIICHUs HET MPOOeIoB U OMNOOK;

- B pEIICHHMH HET MaTeMaTU4YecKuX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBJISTFOIIASICS CTICACTBMEM HE3HAHUS WM HETIOHUMAaHHS y4eOHOTo MaTepuana).

OtmeTka «4» CTaBUTCS, €CIIH:

- paboTa BBHITIOJIHEHA TOJTHOCThIO, HO OOOCHOBAHUS IIaroB pEIICHUs] HEIOCTATOYHBI (eCiu
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM ITPOBEPKH);

- JIONyIllEHa OJHAa OIIMOKa WJIM JBa-TPU HEJOo4YeTa B BBIKJIAJKAX, PUCYHKAxX, depTexax WU
rpadukax (eciu 3Tu BUIBI pabOTHI HE SIBISUTUCH CIEIIHATEHBIM 00bEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIH:

- JomyiieHbl 0osiee OAHOW OMMOKH WM Oojiee ABYX-TPEX HEAOYETOB B BBHIKJIAJIKAX, YEPTEkKaX
uu rpadukax, HO yJaniuics BIajeeT 00s3aTeIbHBIMA YMEHUSIMH 110 TIPOBEPSIEMOM TEME.

Ot1MmeTKa «2» CTaBUTCS, €CIIH:

- JIOTMYIIEHBI CYIIECTBEHHBIE OMIMOKH, MOKA3aBINe, YTO YYAIIMICSI HE BIaJeeT 0053aTeIbHBIMU
YMEHUSIMU 110 JAaHHOU TeMeE B MOJTHOU Mepe.

O~ wiN

OO ~NO O~ WN

=
o

Tema 2.2. Jloruka npeuKkaTroB
IIpakTHyeckoe 3anaTHE N2 4. BpIno/IHeHHe onlepanMii HAl PeANKaATAMHU
IIpakTyeckoe 3ansaTue Ne 5. /lelicTBUsI ¢ IBONYHBIMU BEKTOPAMHU
Hean padoTbl: hopMupoBaHre YMEHUN (HOPMATH3OBBIBATH MPEAJIONKEHHUS C TTOMOIIBIO JIOTHKH
IIPEIUKATOB.
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Beinosnus patdory, Bel Oyaere:

ymemp:

- AHAJIM3UPOBATH JIOTUKY BBICKA3bIBAHUN U YTBEPKICHUI;

- CTPOUTH OTPULIAHUSA K IIPEIUKaTaM;

- (hopmanmM30BEIBAThH MPEUIOKECHHS C TTOMOIIBIO JIOTHKH MPEANKATOB.

MarepuajibHoe o0ecnieyeHue:

PazpgaTounslit MmaTepuan (KapTOUKH C 3aJaHUSIMU).

TexHuueckue cpencTBa 00y4eHHs: KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTPaMMHBIM OOecrieueHnEeM
U MyJIbTUMEAHNA IPOEKTOP.

3aganus:

BHuMarenbHO NIpOYNUTANTE TEOPETUUECKUE CBENCHHUS.

Pazbepute pemienue 3aa4, IpUBEICHHBIX HIDKE, U 3aIUIINTE UX B TETPA/Ib.

Pemnre 3anaum u3 pasnuena ajis CaMOCTOSITEILHOTO PELICHUSI.
1. Omnpenenure 0OBEKT, CBONCTBO O0BEKTa, 00NACTh 3HAUEHUM, (QYHKIUIO OTHOIICHUS IS
JTaHHOU 00JacTH, TEPM IJIS CICIYIOIINX BhICKA3bIBAHHIA:
a) mozeit nox Gpamunusmu MBanos, [lerpos, CugopoB 04eHb MHOTO;
0) IBE pa3TUYHBIC TOYKH HE COBIAIAOT.
2. BBenure omHOMECTHBIE MPEIUKATHI HAa COOTBETCTBYIOIIMX OOJACTSAX W 3alMIIUTE MPH HX
TTOMOIIIH CIEAYIOIINE BHICKA3bIBAHUS B BUJIE JIOTHKHU MTPEAUKATOB:
a) BCAKOE HaTypalbHOE YHCIIo, Aernsiieecs Ha 12, nenutcs Ha 2,4 u 6;
0) sxurenu IBelinapuu 00s3aTeIBLHO BIAICIOT WM (PPAHITY3CKUM, WU UTAIBSIHCKUM, WIH HEMCIIKUM
SI3BIKOM;
B) QyHKIMS, HenIpepbIBHAs Ha oTpe3ke [0,1] coxpaHseT 3HaK WU NPUHUMAET HYJIEBOE 3HaUCHHUE.
3. BBenure mnpenukaTtel Ha COOTBETCTBYIOUIMX OONACTSX M 3alMIIUTE MPU UX T[OMOIIU
CJIEIYIOIIME BBHICKA3bIBAaHUS B BUJIC JIOTUKHU MPEIUKATOB:

a) eclaM a — KOPEHb YPaBHEHHUSI OT OJHOW MEPEMECHHOHN C BEIIECTBEHHBIMH KO3 (unueHtamu, To 9
Tak)ke KOPEHb ITOTO YPaBHEHUS;
0) uepe3 JABe pa3IMYHbIC TOUYKU IPOXOUT O/HA €IUHCTBEHHAS TIpsiMast;
B) KaXX/IbIi CTY/IEHT BBITIOJIHMII, 10 KpaiiHel Mepe, 0/1Hy J1a00paTOpHYIO paboTy;
T) €CIM MPOW3BEJCHHE HATYPaJIbHBIX YUCEN ACTUTCS Ha MPOCTOE YMCIO, TO HA HEro JENUTCS, MO
KpaliHeW Mepe, OIUH U3 COMHOXKHUTENIEH.

Kparkue TeopeTuueckue cBeeHUsA
B ucuuncnenun BrICKa3bIBaHUN HET NPEAMETHBIX IEPEMEHHBIX, TO €CTh NEPEMEHHBIX, KOTOPbIE MOT'YT
MIPUHUMATH HEJIOTUYECKHUE 3HAUCHUS, HAlIPUMED, YUCIIOBBIC. J[J1st TOTO YTOOBI B JIOTHUECKHUE
VICUHCIIEHUS] MOTJIU OBbITh BKIIIOUEHBI HEIOTHYECKHE KOHCTAHTBI M IEpEMEHHbIE, BBOJAUTCS MOHATHE
peauKaTa.

Onpenenenne. N-vecmuvim npeduxamom Ha MHOXKECTBE <% Ha3biBaeTCs /-MecTHas QYHKIHS 13

MHO)KCCTB&X BO MHO>KECTBO -'.'D‘l.'-.

Alxy =" = 2"

IIpumepsl. 1. [Ipequkar HAa MHOXKECTBE < = {1 — O[HOMECTHBIIL.

2. Ipemukar B(x.y) ="xy

Eemn £ =10 1¢ , T0 1 -MecTHBII IpemukaT npencrapger codoi F -mecTHyO OyneBy QYHKIMIO.
HynbMecTHBIN penuKar mpeicTaBisieT co00i BbICKa3bIBaHHE.

rr

- D2 .
Ha MHO>XCCTBC A =R ABYMCCTHBIU.

V= :x = X|A(x) = lii-

I[J'ISI KaxXKI0ro npeankara A 00J1aCThI0 ICTUHHOCTH HA3bIBA€TCS MHOXKECTBO )
Ha KOTOpPOM MPCAUKAT TPUHUMACT 3HAUCHUC 1.

Ay =" = 2" _
H[)I/IMCQH. 1. I[JISI HpCIlI/IKaTa R Ha MHOX>XXCCTBC X - R 06J'IaCTB
Vo o
Y=ix=Rx<2]
HNCTUHHOCTHU N .
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i =rr " rr 2
2. Jlns npenukara Blr.yy="xy =0 Ha MHOJKECTBE < = {1 06yacTh
1 _ 52 ot
WCTUHHOCTH Y=yx.y)=R |Jgf ’ G}. o
HIN Y

[TockonbKy MHOKECTBO 3HaUEHUH JII000T0 MperKaTa JICKHUT BO MHOXKECTBE '~ !, TO C MpeIuKaTaMu
MO>KHO MPOM3BOAUTD BCE ONEpaIiy anreOphl JJOTHUKHU, U BCE U3BECTHBIE CBOMCTBA JIOTHUECKUX
oreparii 0000IIar0TCs TSl MPeAUKaTOB. PaccMoTpuM 3TH cBO¥CTBa (1)1 y100CTBAa B CBOHCTBAX
3aMKChIBAIOTCS OJTHOMECTHBIE PEAUKATHI):

3. KoMMyTaTuBHOCTB:

Flahw Q)= Ox v Plx) Plxba Qlxd= O1x )a Plx)

2. AcCOLIMaTUBHOCTD: 1 .
Plxbw (Qlx b Rlx ) ={Plx)v Clx v Rix)

PlxbadQixbn Rlx ) ={Plx)n Clx ) n Rlx ]|’

3. AucTpuOyTHBHOCTD: '

Flahw Oz ba Blx W= {Plx)v Olx b (Plx v Rix))

Flahr D x bw Blx H=(Plx ) Olx v (Plx)a Rix ]I]Ij
PxivPxi= Plxl’ Pxin Pxi= Plxl_
——FxX = PX |

6. 3aKOH HCKITIOYCHUS TPETHETO: Pl —Pa= l.

Pixin —Pxi=1

7. 3aKOH IPOTUBOPEUHSI: :
8. 3akoHsl e Moprana:

- PixivOixli=aPix a0

4. neMIIOTEHTHOCTD:

5. 3aKOH JABOMHOIO OTPUIIAHMUS:

- Pixialixli=aPxiva0ix)

9. CpoiicTBa onepaluii ¢ JOTHYECKUMH KOHCTAaHTaMU:

Pxivl=1 Pxio0=0Rx Pxinl=Rxi Plxl.--.{}={}.

3nech P 3 &ix) " Rix)| — JMO0BIe MPEINKATHI.

B T0 e Bpems, 1S MpeIMKAaTOB ONpEeNICHBI ONEPaIlii CIIEIHAaTIbHOTO BH/Ia, KOTOPBIE Ha3BIBAIOTCS
Keanmopamu.

CumBon 7 HasbBaetcs Keanmopom Bceobwmocmu (O6umnocmu).

CumBon 3 HasbiBaeTcs Keanmopom cywecmeosanus.

Tlycrs nana samucs 724 (wm FE4). Tlepemennas X naswisaetcs Hepemennoii 6 keanmope, a A —
Obnacmuio Oeticmsust K6aHmopa.
VIMEIOT MECTO SKBUBAIEHTHOCTH:

dx, A= —=%x,—4 ¥x, A= —dx,—A4
—dx, 4 =%x—A —Vx, A=dx,-4

[Mpenukat HasbiBaeTcst Toorcoecmeenno ucmunnvim (Toocoecmeenno n0x4CcHbIM), €CITU TIPH BCEX
BO3MOJKHBIX 3HAUEHUSIX MIEPEMEHHBIX OH NTpuHUMaeT 3HaueHue 1(0).
CrpaBeniuBBI SKBUBAJICHTHOCTH

TATYP(.y) = Ty TPy} Bcdy Py} =dydxPlxy)

Pa3zHonMeHHbBIE KBAaHTOPBI MOKHO IICPECTABIIATH TOJIBKO CIICAYIOIIHUM 06p3.30MZ

IxTyP(x.y) — Ty3AxP.y) JyTaPx.y) — Ta3y Py}
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O6patHbie (OpMyITbl HEBEPHBI.

IIpumep. OueBuAHO, YTO BBICKa3bIBaHME Fadytx+y =01 (£ =FR) ucrunno. ITomensem

dp¥xix+y =10

KBaHTOPbI MecTamu. [loydnm BeICKa3bIBaHKE , KOTOPOE SABJISIETCSI JIOXKHBIM.
Bripaxkenusi ¢ KBaHTOpaMu MOXKHO NMPeoOPa30BBIBATH CIIEIYIOIIUM 00pa3oM:

Vol Px) A CHx) 1= W Pix) A WO x) dx Plx)w Oix) i=3xPx) v 3xlx)
CHpaBe[UII/IBLI 3KBHUBAJICHTHOCTHU: ’ .
TAP(X) v TNy = TP v Ty =V Plx) v Wy =

= Vx Wy  Px) v O y) ]'.

JxPx) o A x) = JcP(x) o~ Dy Oy ) = Tx Plx) A IpQ(y) i =

= JxTy{ P(x) ~ Q{y}}_

Nmerot mecTo hopmybl:

VYo Py Ci=¥xPx)na O A Plxyw Ci=dxFixyw O
T P(x)yw O i=¥xPix)w C W Px)a Cl=3xFPx)a C

33)13]‘[1/[7[ AJIsl CAMOCTOATEJIBHOIO PEHICHU S
3ananme 1
Omnpeenure, Kakue U3 CAEAYIOMINX MPEIIOKEHNI HCTHHHBIE, @ KAKHE JIOXKHBIE, CUMTAs IIPEeIMETHOM
00JIaCTHI0 MHOXECTBO ,Z[CﬁCTBI/ITGJILHLIX gucen R:
vx3y(x +y =9);
IxAy(x +y =9);
AXVY(x +y =9);
VXVY(X +y =9);
vx((x>1) vV (X <2)) & (x =X));
VX((x*>x) & (x> 1) v (x <0)));
va((Ix(ax = 1)) & (a=0));
vaabvx(x? + ax + b > 0);
9.  3bvaax(x’+ax +b=0);
10. vb3avx(x’ +ax +b > 0);
11.  3avbax(x* +ax + b = 0).
3ananmue 2
3 CIICAYIOMUX MPEAUKATOB C IOMOIIBIO KBAHTOPOB HOCTpOI?'ITe BCCBO3MOIKHBIC ITPCATIOKCHUS (KaK
HepBI)Ie quLIpe Hpe)]J'IO)KeHI/Iﬂ HpeI[LII[yHlef/'I 3aﬂan/I) u OHpeI[eJII/ITe UX UCTUHHOCTHBIC 3HAUCHUA,
cuuTas Hpe,Z[MeTHOI?'I O6HaCTLIO MHOecTBO R :
1. xX*+y?=16;
2. (F+1=0)= (x=1);

N U A WN R

3. X<y,
4. x*=25.
3aganue 3

OHpe,Z[CJII/ITC u I/I306p8.31/ITC Ha R MHO>kecTBa HCTHUHHOCTU CJICAYIOMIUX OAHOMCCTHBIX IMPCAUKATOB:
1. |[x+4|<3;

2 x>1)>xx<1);
3 cos(x) > 1;

4. (x>1)((x<1)
5. X*+9>0;

6. (xX>1)®(x<1);
7. (¢>9) ™(x > 3);
8. (x>1)™x<1).
3ananmue 4
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Omnpenenure U H300pa3uTe Ha ICHCTBUTEIBHON TNIOCKOCTH MHOYXECTBA HCTHHHOCTH CJICTYIOIIMX
JIBYMECTHBIX TPEINKATOB:

(x €0) > (y 0);

(IxI = lyl) ( (xy >0);

(x €0) > (y €0);

(x> 2) ® (|x| < 3);

(x €0) ® (y 80);

x2>0)® (x2 — 2x — 3> 0);

(x €0) ™ (y 80);

. (C+y?>1)® (xy<0).

3aganue 5

3anuinuTe onpeaeIeHus CIeAYIOIUX IPEAUKaTOB B BUAe (OPMYII, IPHHUMAs B KAYECTBE MPEIMETHOM
00JIaCTH MHOKECTBO HATypaJIbHBIX YHUCEIT M UCTIONb3Ys MPEIUKATHBIA CUMBOJ =, (GYHKIIMOHATBHBIC
CUMBOJIBI + U*:

1. d(X,y) ™ x nemurcsa Ha Yy ;

Nou,kwnNE

2. DO (X, Y, Z) ™ z sBiseTCs OOLIUM JCTUTEIIEM X U Y ;

3.  D(X,Y,2) ™ z sBnsiercs HAMOOJIBIINM OOLIMM JICIUTEIICM X U Y
4. P (X) ™ X mpocToe 4ucIo .

3aganue 6

3anuuuTe caeAyoUe YTBEpKIeHUS B BUuAe (popmyn (IIpH yCIOBUSAX IPEabIIyLIel 3a0aun):

€CJIM YUCJIa X U Y JIeNATCA Ha Z, TO UX CyMMa TOXe JIeJINTCS Ha Z

€CJIM X JIEJIUTCA HAa y U Y JeJIUTCS Ha Z, TO X JIEJUTCS Ha Z

CyMMa JIByX 4MCell, MMEIOLIMX Pa3HYyI0 YeTHOCTb, HEUETHA ;

OCTaTOK OT JIeJIEHUS X Ha 5 paBeH 2 ;

€CJIM MPOU3BEJCHUE IBYX YMCEN JEIUTCSA Ha MPOCTOE YKUCIIO, TO HAa HETO JAEIUTCS XOTs Obl OJUH
U3 COMHOXKUTENEH

Ilopsinok BbINOJHEHHsI padOThHI:

1. PemuTs 3a1aHus B TETpaay.

2. [lonyuuts y npenojaBaTesns 3a/1aHus 1Jil CaMOCTOSITEIbHON padOThI U PELLIUTh UX B TETPaIH.

dopma npeacraBjIeHUs pe3yabTara:

[IpencTaBuTh BHINOIHEHHBIE 33JaHNS B TETPAIU IJIsl IPAKTHUECKUX padOT MpernoaaBaTesio.

Kputepun onenkn:

Pemenue 3amaun cuurtaeTcst O0e3ympeyHbIM, €CJIM MPaBUIbHO BHIOpaH COCOO pelIeHus, camo
pelleHre CONPOBOXKAAETCSI HEOOXOAUMBIMU OOBSCHEHUSIMHU, BEPHO BBINOJIHEHB! HY>KHbIE BHIYHCIICHUS
1 IpeoOpazoBaHus, MOJIYYEH BEPHBIA OTBET, TOCIEA0BATEIBHO U aKKYPATHO 3aIIMCAHO PEIlIEHUE.

OtmeTka «5» CTaBUTCS, €CIH:

- paboTa BBINIOJIHEHA TIOJTHOCTHIO;

- B JIOTMYECKHX PACCYXJIEHUSIX U 0OOCHOBAHUH PELICHHS HET MPOOEIoB U OLUIMOOK;

- B pEUIEHMM HET MaTeMaTU4YeCKUX OHIMOOK (BO3MOKHAa OJIHA HETOYHOCTh, OIHCKa, HE
SBJISIIOIIASACS CIICACTBUEM HE3HAHUS WM HEITOHUMaHMs yueOHOro MaTepuaa).

OtmeTka «4» cTaBUTCS, €CIH:

- paboTa BBHIMOJHEHA IOJHOCTHIO, HO OOOCHOBAHHWS IIATOB PELICHHs] HEIOCTATOYHBI (€Ciu
yMeHHE 000CHOBBIBATH PACCYK/IEHUS HE SIBJISUIOCH CIEMATbHBIM 00BEKTOM IMPOBEPKH);

- JIONyIIeHa OJjHa OIIMOKa WJIM JBa-TPU HEJO0YeTa B BBIKJIAJKAX, PUCYHKaX, depTexax HIu
rpadukax (ecim 3TH BUJIbI pabOTHI HE SBIISTUCH CIIEIUATBLHBIM O0BEKTOM ITPOBEPKH ).

OtmeTka «3» CTaBUTCS, €CIH:

- JonyueHsl Oosiee oAHON OomMOKM WK OoJiee NBYX-TPEX HEAOYETOB B BBIKJIAJIKaX, YepTexax
WM rpaduKax, HO yJauuiics BiajaeeT 00s3aTenbHBIMU YMEHUSAMHU I10 IPOBEPSIEMOM TeMe.

OtmeTKa «2» CTaBUTCS, €CIIH:

- JIONYIIEHBI CYIIECTBEHHbIE OINOKH, MOKA3aBIINe, YTO YJallMiica He BlajeeT 00s3aTeIbHbIMU
YMEHHSIMHU 110 JTAHHOHM TeMe B MOJIHOM Mepe.

vuhwWwNE
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Tema 3.1. KoHeuHble MHOKECTBA 1 KOMOMHATOPUKA
IIpakTuyeckoe 3ansiTe Ne 6. Pemmenne npakTuyecKux 3a71a4 HA YUCJI0 COYCTAHUH U
pa3MeLeHu
IIpakTuyeckoe 3ausiTue Ne 7. Onpenesienne OUHOMHUAIbHBIX KOI()PUIUEHTOB
Heab: chopmupoBaTh yMEHHE peliaTh 3aJadd C HCIOJIb30BaHHEM (OPMYST KOMOWHATOPHKHU:

IEPeCTaHOBOK, pa3MeH_[eHI/II71 M COUYCTaHHH.

Beinosinus patdory, Bel Oyaere:

ymemb:

MNPUMCHATH CTAHAAPTHBIC MCTOABI 1 MOACIIN K PCHICHUIO KOM6I/IHaTOprIX 3a4a4,

pelaTh 3a/1auu ¢ UCIOJIb30BaHUEM (OPMYII KOMOMHATOPHKH;

AHAJIM3UPOBATD 3a4a4y U BBIACIIATH e€ cocTaBHEBIC qacTu,

COCTaBJIATH IUIAH ACHCTBHS;

peanu30BaTh COCTABJIEHHBIN IJIaH;

OLIEHUBATh PE3yJbTaT M IOCIEACTBUS CBOMX JEHCTBUH (CAMOCTOSTENBHO WM C IOMOILIbIO

HaCTaBHUKA);

OIpeIeNIATh He0OX0IMMble MCTOYHUKH UH(OpMAaIIH;

CTPYKTYpPUPOBATh MOJIy4aeMyI0 HHPOPMAIIHIO;

BBLJIENIATh HanOoJiee 3HaYMMOE B ITepeyHe HH(POpMalLUH;

IPaMOTHO M3JIaraTh CBOM MBICITH ¥ O(hOPMIISTH TOKYMEHTHI IO MPO(HEeCCHOHAIbHON TeMaTHKe Ha

roCyadapCTBEHHOM S3bIKE;

IIOHUMAaThb O6HIPII>1 CMBICJI 4YCTKO IMPOHU3HCCCHHBIX BBICKa3bIBAHUM Ha M3BECTHBIC TEMEI

(npodeccroHanbHbIC B OBITOBBIC);

Y4acTBOBATh B IMAJIOTaX HA 3HAKOMBbIE 001IHe U MPo(hecCHOHAIBHBIE TEMBI.

MatepuajibHoe o0ecnieyeHue:

Pa3narounsblit Matepuan (KapTOUKH C 3aJlaHUSMU).

TexHuueckue cpeacTBa 00yueHUs: KOMIBIOTEDP C JIMLEH3UOHHBIM ITPOrPaMMHBIM O0ecriedeHneM

Y MYJbTHUMEOUA ITPOEKTOP.

3aganmue:

BHuMarenbHO NpOYNUTANTE TEOPETUUECKUE CBEICHHUS.

Paszbepute pemienue 3a1a4, IpUBEIEHHBIX HIDKE, U 3aIUIINTE UX B TETPAIb.

Pemmre 3amaun u3 pasnena sl CaMOCTOATEIbHOTO PEIIEHUS.

Kpartkue TeopeTrnyeckue cBeleHUs

Komounguranaa Q@ _ua _sanzazan  TICKPETHOW MAaTEMAaTHKU, HM3YYaIOIMIUA CIOCOOBI

rnojcyeTa Yuci MHoecTBa 6e3 NoBTOpeHM ax, KOTOPbIi mprodpesn 00JblIoe 3HaUe€HHE B CBA3U
C HCIOJIb30BAHMEM €ro B TEODUU BEDOATHOCTEH, MaTeMaTHYeCKON JIOTMKE, TEOpUU 4YHCel,

BBIUMCIIMTEILHOM

MHO’KECTB D/IEMEHTbI BCEr0 MHOKEeCTBa

H
IFIHO)KGCTBE n B OJAHHUX [H TEX XKCE paSHI/IqHBIX J3JIEMCHTOB H

nepecmanoekamu OTUX

MepecTaHoBKM S — [lopagok B
ntvvkugmmmj QI‘aSI:IBaIOT %ﬁ%?kln[] Il% oXecTBe M3 m PHBIK SJEMEHTOB MO M
— 1 - — ]
a ="Ml (10-3)L.3! 6 3/1€MEHTOB BaX A
!
BHCMCHTOB, KOTOpLIC OTJIN Pazmell eHusa TDUNT JJICVVICVIITUD, JIFTUU 1| COquaHMﬂ {’I j”‘.]- .
Couemanusapu n3 EMEHTOB II0 M Ha3bIBaAK| ACpKamme m
D3JICMCHTOB M3 YpClia I5I'] 33%{H bIX, W KOTOPBIC OTINYAIOTCA X%TSI 6}?P]UOI[HI/IM DJICMCHTOM:
o AS = =151200 Ab=—— == =360
iy : l_nni.-:|{|_ T (6- 4}, )
ngn HJ] F)]e .}" |}L‘Ju o ,-}r ]

MHmKeCTBa L{EOB;Ape&HﬂMuz

IIpaBuiia ci10:KeHUs] U YMHOKEHUS
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Ilpasuno cnoyxcenua. Ecniu ogHO NeiicTBUE MOXXHO BBIIOJIHUTH M crocobamu, a Japyroe N
crocob6aMy, U OHM B3aMMHO UCKJIIOYAIOT JIPYT JIpyra, TO BBIIOJHUTH OJHO JII000€ U3 3TUX NEHCTBUMN
MoxkHO (N + M) cocobamu.

Ilpasuno npouseedenus. Ecnu o0beKT A MOXHO BbIOpaTh M3 COBOKYMHOCTH OOBEKTOB M
criocobaMu M TMOCHe KaXKJIOTO TaKoro BhIOOpa OOBEKT B MOXHO BbIOpaTh N crocobamu, TO Tapa
00BbeKTOB (4, B) B yKka3aHHOM TOPSIIKE MOXKET OBITh BBIOpaHa /71 CIIoco0aMH.

IIpumepsI pelieHus 3a1a4

Pasmenenusi 6e3 moBTOpeHM i
3agaya 1. CKOJIbKO MOXKHO COCTaBHUTH TeNE(POHHBIX HOMEPOB U3 6 IMU(p KaKIblHd, TaKk 4TOOBI BCE
nudpbl OBLITN PA3THYHbBI?

Pemenne. JTo npumMep 3aaun Ha pa3MmenieHue 6e3 moBropenuid. Pasmematorcs 3aeck 10 nudp mo 6.
A BapHaHTBhI, IPU KOTOPHIX OAMHAKOBBIE IIU(PHI CTOSAT B PA3HOM MOPSAIKE CUUTAIOTCS PA3HBIMH.
3Ha4ynT, OTBET HA 3a7a4uy OyaeT:
Al = o =151200

(10 —6)! .
3agaua 2. CkosbkuMH crioco0aMu 4 IOHOIIM MOTYT MPHUIJIACUTh YEThIPEX U3 LIECTH JAEBYIIEK Ha
TaHer?
Pemrenue. /[Ba roHOIIM HE MOTYT OJHOBPEMEHHO IPUTIIACHTH OJHY M TY K€ JEBYIIKY. VI BapuaHTHI,
MIPU KOTOPBIX OJIHU U T€ K€ JIEBYIIKH TAHLYIOT C Pa3HBIMH FOHOILIIAMH, CYUTAIOTCS PA3HBIMH, [T03TOMY:

o8 _T20 360

(6-4) 2
Bo3moskHo 360 BapraHTOB.

IlepecTanoBku 0e3 NOBTOpPeHM
3agava 3. CKOJIBKO pa3IMYHBIX IIECTU3HAYHBIX YMCENI MOXKHO cocTaBuTh U3 1udp 0, 1, 2, 3, 4,5, eciu
UG pPHI B YUCIIE HE IOBTOPSIOTCS?

Pemenue.
1) Haiinem xommaecTBO BCeX MepecTaHoBOK 3 ATHX mudp: Pe=61=720.
2) 0 He MOKET CTOSITh BIEPEIU YHUCIA, TOITOMY OT 3TOTO YHCIIa HEOOXOAUMO OTHSTH KOJIMYECTBO

MEPEeCTaHOBOK, Ipu KoTopoM 0 crout Briepeau. A 3to Ps=5!=120.
Pe-Ps=720-120=600.
Coueranus 0e3 NOBTOPeHM I
3angauya 4. CKOJIBKO TPEXKHOMOYHBIX KOMOMHAIMH CYLIECTBYET Ha KOJIOBOM 3aMKe (BC€ TPH KHOIKH
Ha)KMMAIOTCS OJTHOBPEMEHHO), eciii Ha HeM Bcero 10 mudp.
Pemenne. Tak Kak KHONKHM Ha)KMMArOTCS OJTHOBPEMEHHO, TO BBIOOP 3THX TpeX KHOIOK — COYETaHHE.
3 10! _8-9o1{}:120

10— -
Otcroaa BO3MOXKHO (10-3)!- 3 6 BapUaHTOB.
3anaua 5. V ofHOro YenoBeka 7 KHHT 10 MaTeMaTuke, a y BTOporo — 9. CKOJIBKUMHE CIIOCOOaMH OHH
MOTYT OOMEHSITh IPYT y Ipyra JIB€ KHUTU Ha JIB€ KHUTH.
Pemenune:
Tak kak IOpAAOK CICAOBAHUA KHUT' HC UMECT 3HAYCHHA, TO BI)I60p JABYX KHHUI' - COYCTAHHUC. HepBBIﬁ
3 7! 6-7

YEJIOBEK MOXET BBHIOPATh 2 KHUTH @@= 2 2
5 Q! 8.0

4

BBIOpATh 2 KHUTH @-t-20 2
BO3MOHO 21-36=756 BapuaHTOB.
3agaua 6. [Ipu urpe B foMuHO 4 urpoka Jenar nopoBHy 28 kocted. CKOJIBKUMU CHOCOOAMHM OHH
MOTYT 3TO CAeNaTh?

Pemenne: IlepBolit urpok nenaer Boidop u3 28 kocreil. Bropoii uz 28—7=21 xoctu, Tpetuit u3 14, a

-

Cys - Cyy -Gy )

o

=21
crioco6amu. BTopoit yenoBek MOXKeET

=36
crocobamu. 3HaYUT BCETO IO MPABUIY MPOU3BEIECHUS

quBepTBIfI HUI'POK 3a61/1paeT OCTAaBIIHUECA KOCTH. CHCI[OB&TCHBHO, BO3MOXXHO

19



PasmeneHus1 1 coueTaHusi ¢ MOBTOPEHUSIMU
3apava 7. CKOJIbKO TPEX3HAYHBIX YHCET MOKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5?
Pemenne. Tak xak mopsiiok nudp B 4Kcie CyHIECTBEHEH, U(PPHI MOTYT MOBTOPSATHCS, TO 3TO OYAYyT

3 3

pa3MenieHusl ¢ MOBTOPEHUSIMH U3 MSATH 3JE€MEHTOB 10 TPU, @ KX YHUCIIO PABHO 45 =5 =125 :
3agaya 8. B KOHIUTEPCKOM MarasuHe MNpoAaBAINChL 4 COpTa NUPOKHBIX: JKJIEPHI, IMECOUHbIE,
HAIOJICOHBI U clloeHble. CKOJIBKUMH CIIOCO0aMHU MOXKHO KYIHUTh 7 TUPOKHBIX.
Pemenue. [lokyrnka He 3aBUCHUT OT TOTO, B KaKOM MOPSAKE YKJIAJIBIBAIOT KYIUIEHHBIE MUPOXKHBIE B
KopoOKy. [lokynku OyayT pa3iuyHbIMU, €CIM OHH OTIUYAIOTCS KOJIMYECTBOM KYIUICHHBIX MTHUPOKHBIX
xoTs Obl oHOro copta. CienoBaTelIbHO, KOJIMYECTBO PA3JIMYHBIX IOKYIOK PaBHO YUCIY COYETaHUMN
cl = (7+4-1)! 100 120

4-1 7.3

YEThIPEX BUIOB IIUPOKHBIX 110 CEMb:
3agaya 9. OOGe3psHY MOCAAWIM 3a MHIIYIIYHO MAIIUHKY C 45 KJIaBUILIAMH, OMNPEICIUTh YHUCIIO
MIOTIBITOK, HEOOXOUMBIX JJISi TOTO, YTOOBI OHA HaBEpHSIKA Haredarana MepByro cTpoky pomana JI.H.
Toncroro «Anna Kapenunay, eciiu CTpoka COAEp>KUT 52 3HaKa U MOBTOpEHUN He Oyner?

Pemenne. Ilopsnoxk OykB umeer 3HaueHUE. BykBbl MOTYT MOBTOPATHCS. 3HAUUT, BCErO €CTh

52 _ ge52
Ay =45

BapHaHTOB.
IlepecTaHOBKM ¢ MOBTOPEHUSIMU
3agaua 10. CKOIBKUMH CIOCOOAMH MOKHO MEPECTaBUTh OYKBHI CJIOBA «aHAHACH?
Pemenne. Becero 6ykB 6. 13 Hux onunakoBel: nl (a)=3, n2(1)=2, n3 (c)=1. CnenoBaTenbHoO, YUCIO

6!
P.(3,2,]) = 31— =60

Pa3IMYHBIX MIEPECTAaHOBOK PaBHO 2-1

3agauu 1719 CaMOCTOSITEILHOTO pelIeHus!
1. CkonbKO MepecTaHOBOK MOXKHO clieaTh U3 OYKB cioBa «MUCCHCUTTI.
Otsert: 2520
2. Nmeercs maTh pa3iMUYHBIX CTYJIBEB U CEMb PYJOHOB OOMBOYHON TKaHM pPAa3IMYHBIX IIBETOB.
CKOJIBKUMU CITOCOOaMU MOKHO OCYIIIECTBUTH OOMBKY CTYJIHEB.
Otser: 16807
3. Ha nmamsatHbie cyBeHupsl B «Ilose Uyznec» crioHCOpsl npeasiaratoT KodpeBapku, yTIOTH, TeleoHHbIE
anmapatel, Tyxd. CKONBKMMH CIOCOOAMU 9 y4YaCTHMKOB UTPHI MOTYT MOJYYUTh 3TH CYBEHHUPHI?
CxonpKkUMHU crioco6amMu MOTYT OBITh BHIOpaHbI 9 MPEMETOB ISl y4aCTHUKOB UTPhI?
Otser: 4°, 220
4. CKOJIBKUMH CTIOCOOAMH MOXXHO PAacCTaBUTh HA MIAXMAaTHOW JOCKE 8 jajei Tak, yToObl Ha OJHA U3
HUX HE MOTJIa OUTh APYTyI0?
Otsert: 40320
5. CkonbKO MOKET OBITh CiTydasi BbIOOpa 2 KapaHJaliel u 3 pydek U3 MATH Pa3IMyHbIX KapaHaalei u
MIECTH PA3TUYHBIX PydeK?
Otset:200
6. B teuenue 30 gHel ceHTIOpst ObuTO 12 MOXITUBBIX AHEH, 8 BETPEHBIX, 4 XOJOMHBIX, 5 TOKITUBBIX
Y BETPEHBIX, 3 JOXKJIMBBIX U XOJIOJHBIX, & OIUH JI€Hb ObLT M JI0KIJIMBBIM, U BETPEHBIM, U XOJIOHBIM.
B Teuenune ckompkuX THEH B CEHTAOPE CTOsIIA XOPOIas MOroa.
Ortsert: 15
7. Ha depme ectb 20 oBens u 24 cBuHbU. CKOJBKUMHU CHIOCOOAMH MOKHO BbIOpaTh OJHY OBIY U OAHY
cBuHbi0? Eciu Takoil BBIOOp yXe clienaH, CKOIbKUMU CIIOCOO0aMU MOKHO CJIeNaTh ero emie pa3”?
Ortgert: 480, 437
8. CKOJIBKUMH CIOCOOAMH MOKHO BBIOPATH TJIACHYIO M COTTIACHYIO OYKBBI U3 CIIOBA «3JaHUE)?
Otser: 9
9. CKONBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YUCEI, HAUUHAIOIIUXCSI HEYETHON TTUPPOii?
Otget: 25000
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10. B kHmwxHbIH Marasun noctynwin pomansl @. Kymepa «IIpepusi», «3BepoOoii», «lllmuony,
«ITuoneprr», «CnemombiT» 1O oOaWHAKOBOM 1eHe. CKOJbKMMHU croco0aMu OHUOIMOTEKAa MOMXKET
3aKynuTh |7 KHUT Ha BEIOpaHHBIN YeK?

OtBert: 2985

dopma npeacTaBieHns pe3yJabTara:

Pemenue 3anay, ohopMiIeHHOE B TETPAIH.

Kpurtepun onenku:

Pemenne 3amaun cuurtaeTcst 0e3ympeyHBbIM, €CJIHM MPaBUIBHO BBIOpaH CIOCO0 pelieHus, camo
pElIeHrEe COMPOBOXKIACTCS HEOOXOMUMBIMH OOBSICHEHUSIMU, BEPHO BBITIOJIHEHBI HY)KHBIC BHIYUCIICHUS
U IpeoOpazoBaHus, MOJIYYEH BEPHBI OTBET, TOCIEA0BATEIHHO U aKKYPATHO 3aMIMCaHO PEllICHUE.

OtMmeTka «5» CTaBUTCS, €CIIU:

- paboTa BBINOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKUX PACCYKJICHUSAX U 0OOCHOBAHWH PEIICHHUS HET MPOOEIOB U OMNOOK;

- B pEHICHMH HET MaTeMaTU4YecKuX OmHMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBJISTFOINASICS CIIC/ICTBUEM HE3HAHUS WIIM HEMOHUMaHUsl y4eOHOTrO MaTepurana).

OtmeTka «4» cTaBUTCS, €CIIH:

- paboTa BBHINIOJHEHA IOJIHOCTHIO, HO OOOCHOBAaHHS IIArOB PEIICHUS HEIOCTATOYHBI (eCIH
yMeHHe 000CHOBBIBATh PACCYXKICHUS HE SIBISLIOCH CIIELUaTIbHBIM O0BEKTOM IIPOBEPKH);

- JIONyIlleHa OJHa OIIMOKa WM JBa-TPU HEJOoYeTa B BBIKJIAJKAX, PUCYHKax, depTekax WU
rpadukax (€ciim 3T BUJIbI padOTHI HE SBJISIIUCH CIIECIIUATBLHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:

- JomyiieHsl 0osiee OAHON OMIMOKM WM OoJiee ABYX-TPEX HEAOYETOB B BBIKJIAJIKAX, YepTEkKax
WM rpadukax, HO yYaluiics BIaJeeT 00s13aTeIIbHBIMU YMEHUSMH TI0 TIPOBEPSAEMON TEME.

Ot1MeTKa «2» CTaBUTCS, €CIIH:

- JTOTMYIIEHBI CYIIECTBEHHBIE OMIMOKH, MOKA3aBIlKe, YTO YUAIIUUCS HE BiaJeeT 00s3aTeIbHBIMU
YMEHUSIMH T10 IaHHOM TeMe B TOJTHOU Mepe.

Tema 3.2. BeposaTHOCTD
IIpakTuyeckoe 3ansiTue Ne 8. BolunciieHue BepOsITHOCTEl ¢ MCIO0JIb30BaHUEM (POpPMY.JI
KOMOMHATOPUKH

Heab: chopmupoBaTh yMEHHE pelIaTh 3aJa4l Ha BBIYUCIIEHUE BEPOSITHOCTH C UCIOJB30BaHUEM
(bopMy1 KOMOMHATOPHKH.

Boinoainus padorty, Bel Oynere:

ymemb:
- MPUMEHSTh CTaHAAPTHBIE METO/Ibl K MOJIEH K PELICHUIO BEPOSITHOCTHBIX 3a7ay;
- aHAJIN3MPOBATh 33a4y U BBIIEIAT €€ COCTaBHBIC YACTH;
- COCTaBJIAThH IUIAH JICHCTBHS,
- pean30BaTh COCTABICHHBIN IUIAH;
- OLICHMBATh PE3YyNbTAaT M TOCIEACTBUS CBOMX JEHCTBUI (CaMOCTOSITENBHO WJIH C IOMOIIbIO
HaCTaBHHKA);
- OTIpeIeIIsATh HE0OXOJUMbIE UICTOYHUKN MH(POPMAIUY;
- CTPYKTYpPUPOBATh MOJIy4aeMyt0 HH(POPMAIIHIO;
- BBIIETIATH HarboJiee 3HaYMMOoe B iepeyHe HHpOopMalnH;
- IPaMOTHO M3JIaraTh CBOM MBICTH M O)OPMIISITH TOKYMEHTHI O MPO(GECCHOHAIBHONW TeMaTHKe Ha
rOCy/1IapCTBEHHOM SI3BIKE;
- MOHUMaTh OOIIMH CMBICI YETKO TPOU3HECEHHBIX BBICKA3bIBAHUNA HA W3BECTHBIE TEMBbI
(mpodeccroHanbHbBIE U OBITOBBIC);
- y4acTBOBaTh B UAJIorax Ha 3HAKOMBIE O0IIKeE U MPO(peCcCHOHATbHBIC TEMBI.

MarepuanbHoe o0ecnieyeHmne:

PaznaTounblif MaTepual (KapTOYKHU C 3alaHUSIMH).

TexHuueckue cpecTBa 00y4eHHs: KOMIBIOTED C JIMLIEH3MOHHBIM MPOTPaMMHBIM 00ecTieueHuEM
U MYJBTUMENNA ITPOEKTOP.
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3aganme:

Paz6epurte pemienue 3agay, NpUBEIECHHBIX HUXKE, U 3AMIUIINTE UX B TETPAb.

Pemnre 3amaun u3 pasnaena s CaMOCTOSITEIIBHOTO PELICHUS.

IIpumepsbl pemenus 3aaa4

3agauya 1. Haiitu BepoATHOCTH TOTrO, YTO NMPU OPOCAHHHM WUIPATBHON KOCTH BBINAAET YHCIIO,
KpaTHOE TPEM.

ICHUC. HCJI BCCX JICMCHTAPHBIX BITHI = YHUCII JICMCHTAPHBIX BITHI
Pemrenne: Ywmcao Bcex 3IieMEHTa cob n==0 CII0 DJIEMEHTA co0 ,

OIATONPHATCTBYIOIUX JaHHOMY cobbrtuio A, M=2 (370 Bhimazenue 3 mmu 6), 3HAYHT,
P(Ay="=1
no 3

B crnenyrommx AByX NpuMepax Mbl HCHOJb3yeM KOMOMHATOpHBIE MOHATUS (COUETaHHUA U
MEePECTaHOBKH ), Pa300paHHBIC BHIIIIC.

3apgaua 2. B ypue Haxoaurtcsi 7 mapoB, U3 KOTOPbIX 4 Oenbix u 3 uepHbIX. M3 ypHBI Hayran
BBIHMMaeTcs TpH mapa. HaliTu BeposTHOCTH TOTO, 4TO /iBa 11apa OyayT OesIbIMH, a OJIUH — YEPHBIM.

xj
. n=_. =35 .
Perrenue: Yucno Beex 3IE€MEHTApHBIX COOBITHI - , YHCJIO DJIEMEHTAPHBIX COOBITHIA,
ar el
m  C7C, 18
o P(4)="Z =402

6 y m=C/C;=18 n C; 35

JaroNPHUSATCTBYIONUX JaHHOMY COOBITHIO A | , 3HAYWUT, - (o

nosoay Haxoxaenus ' u M cm. ananorumunyro 3agady B mpumepe 7).

3agaua 3. Ha KHMKHOU IOJIKE CITyYalHO pa3MEeNIaroTCsl 8 KHUT, U3 KOTOPBIX 5 — 10 MaTeMaTHKe
u 3 — no ¢usuke. HaliTu BepoSITHOCTH TOTO, YTO CiieBa OYAyT BCE KHUTU MO MaTeMaTHKe, a ClipaBa —
BCE KHHUTH TI0 (PHU3UKE.

. n=F =4 .
Pemenune: Yucio Bcex QJICMCHTApPHBIX COOBITUI 8 , UUCJIO JJICMCHTAPHbIX CO6I>ITI/II/I,
P(A) mo 513
5 4 m=PP,=50 A= = T 36
JIAronpUuATCTBYIOIIHUX JAHHOMY CO6BITI/II-O i1, T , 3BHAUYUT, " =

3agauu AJ19 CaMOCTOSITEILHOTO pelieHus!

KakoBa BeposSTHOCTb TOT0, UTO Hay/ady BEIOpaHHOE JIBY3HAUHOE YHUCIIO HE COAEPKUT HU OJTHOM
IIBOUKN?

2. Otpan ydammuxcs M3 25 4YEIOBEK Y4YacTBYET B BOCHU3MpOBaHHOW wurpe. B orpsnme 5
CJIEJIONBITOB U 4 cBA3MCTA. B pa3zBenky Haj0 HapaBUTh YeThIpeXx uenoBek. KakoBa BEpOSTHOCTH TOTO,
YTO B pa3BeArpyImny OyAayT BKJIIOUEHBI 2 CBA3MCTA U 2 CIENONbITA, €CIU BKIIOYEHHUE B Pa3BEArPYIIILY
PaBHOBEPOSITHO JIJIsl TFOOOTO ydeHUKa?

3. Ha kaproukax HamumcaHsl Leinble unucna oT 1 mno 15 BxmounrtensHo. Haynauy m3Bnekarorcs
nBe KapTouku. KakoBa BEpOSTHOCTh TOrO, YTO CyMMa YHMCEJl, HAMMMCAHHBIX HAa ATHX KapTOYKax, paBHa
necatu?

4. Jlns nexxypcTBa Ha Beuepe MyTeM KepeObEeBKU BBLAEIAIOTCA 5 yenoBek. Beuep mpoBoauT
KoMHuccus, B cocrase kotopoi 10 roHomel u 2 aesymku. Haiiagure BEpoOsITHOCTH TOTO, YTO B UHCIO
JEKYPHBIX BOUAYT 00€ JI€BYIIKH.

5. Umeercs 6 OunetoB B Tearp, U3 KOTOphIX 4 Ouiera Ha Mmecra nepBoro psnaa. Kakosa
BEPOATHOCTH TOTO, UTO U3 TPEX HayJady BbIOpaHHBIX OUJIETOB JIBAa OKaKYTCsl HA MECTa MepBOro psija’?

6. buser B maprep crout 50 xorm., Ha GenpdTaxk — 40 xom. u Ha sapyc — 30 xom. Haiigure
BEPOATHOCTH TOTO, UTO B35ThIE Haylauy JBa OujeTa CTOST BMecTe He 1opoxke 80 Korl.

7. Ha oauH psia U3 ceMH MecT CiIydailHbIM 00pa3oM paccakuBaroTcsi 7 yueHHKoB. Haiinure
BEPOSTHOCTH TOTO, UTO 3 OINpPENETICHHBIX YUEHUKA OKAXKYTCS PSIIOM.

8. N3 OykB cioBa COOBITHE, COCTABICHHOTO C IOMOIUIbIO pa3pe3HON a30yKH, H3BICKAIOTCS
HayJady U CKJIAIbIBAIOTCS JPYT 3a IPYroM B MOpsAKe UX u3BieueHus 3 xkaptouku (OykBbl). KakoBa
BEPOSTHOCTH MOJIYYUTh ITPH 3TOM CJIOBO OBIT?

9. V3 nmatu BUAOB OTKPBITOK, MMEIOIIMXCS B aBTOMare, Hayjady BBIOMPAIOTCS 3 OTKPBITKH.
KakoBa BeposSITHOCTb TOTO, YTO BCE OTOOpAaHHBIE OTKPBITKU OyayT pa3Hble?
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10. Bo BpeMs cHOpTMBHOW WIpbl IO KOMaHAE BEAYLIETO «CTAaHOBUCH!» 10 ydeHUKOB B
CITy4aitHOM TOpsiaKe o0pa3oBalii CTpOH B OAHY IiepeHry. KakoBa BEposITHOCTh TOTO, YTO YUCHHKH A
1 B okaxxyTcsi OTAENIEHHBIMU IpYT OT Ipyra TpeMsl yueHUKaMu?

IIpumepsbl pemenus 3aaa4

3agaua 1. B ypHe nHaxoapsrcs 6 Oenbix v 5 uépHbix mapoB. HaliTu BEpOSITHOCTH TOTO, UTO W3
ISATH CIy4allHO B3STHIX I1apOB

a) He OoJIbIIe ABYX OEIbIX;
0) x0Ts1 OBl OJIUH OEJBIN.

Pemrenue. a). CoowbiTue 4 — He Gosble ABYX OENBIX MIAPOB — PABHO CyMMe TPEX IOMAPHO

A A LA,
HCCOBMCCTHUMBIX C06BITI/II/I £

A=A, + A + A,

— 0enbIx mapoB COOTBCTCTBCHHO HHW OJHOIO, OJWH, ABa:

3Ha‘lI/IT, 1o TEOpEME CJIOKCHUA JJIs1 HECOBMECTHBIX CO6BITI/II71
i) v E | vd ~3
GC: | GG | GG

5

{ 11 l"-:.fl (--IEI

P(AY=P(A4,)+ P(4,)+ P(4,) =

1 30 150 181
- . =

462 462 462 462 (510 moBomy BHIYMCICHMS JAHHBIX BEPOATHOCTEH CM. aHAJOTMYHYIO
3amavy B mpumepe 12).

0). Jlns HaxoXk/JEHUs BEPOATHOCTH coObITHA B — XoTa Obl oaMH Oenblii mwap — HEy100HO
WCIIOJIb30BaTh TEOPEMY CIIOKEHUS, T. K. IPHUIILIIOCH OBl MOACYNUTHIBATH BEPOSTHOCTH TISATH COOBITHI.

P(B)

[ToaTroMy BOCHONIB3yEMCSI TEOPEMOWM S5, KOTOpask CBOJMT BBIYHUCICHUE K BBIYMCIICHUIO

BEPOSATHOCTU HPOTHBOIIOIOKHOTO cOObITHs # — HM 0fIHOrO 6eNoro mapa, T. €. Bee Iaphl YEpHBIE:

P(B)=1-P(B)=1- S5 =11 _ 36!

C, 462 462
3agaua 2. /[Ba cTpesika CTPENSIOT 10 MUIIEHU. BeposTHOCTH MonajgaHusi MEPBOro CTpENKa
pasHa 0,6 Broporo — 0,8. HaiiTu BepoATHOCTH nonagaHus

a) 000UX CTPEJIKOB;

0) pOBHO OJTHOTO CTPEJIKa;

B) XOTS ObI OJTHOTO CTpPEJIKA.

Pemenne. O603Haunm yepes 4 u B cobbiTns — moman B MULIEHb NEPBHIA U, COOTBETCTBEHHO,
BTOPOH CTpPEIOK. 3aMETHM, UYTO 3THU COOBITUS He3a8UCUMbL. 3AMETUM TaKKe, YTO U MIPOTUBOMOJIOKHBIE
COOBITHS (TMPOMaxM CTPEIKOB) — He3aBUCHMMbI. C TOMOIIBIO H3BECTHBIX HaM ONepanuii Haj
coObITHsAMY BhIpa3uM depe3 A u B cobbITHS, BEpOATHOCTH KOTOPBIX ABJISOTCS HCKOMBIMH.

a). OueBumHO, MHTepecyromee Hac cobbitue ecth A5 . Torma mo Teopeme ymHOXeHWS IS

nesapncuMbix cobprruii | (A8) = FP(A)P(5)=0.6-0.8=048.

6). UnTtepecyromee Hac codwiTie ecth AB + AB . Cnaraemsle B 3Toif cymMMe — HECOBMECTHBIE
CO6I)ITI/I$I, a COMHOXUTCIIN B KAXIOM IMPOU3BCACHUN — HE3aBUCUMBIC. Tor,ua Mo TCOpEMaM CJIIOKCHUA
ISt HECOBMECTHBIX COOBITHI u YMHOXKEHUS TSt HE3aBUCHMBIX COOBITHI

P(AB + AB)= P(AP(B)+ P(A)P(B)=0,6-0,2+0,4-0,8 = 0,44,
B). MHTepecyromee Hac cobbitue ecth A+ 8. Ilo Teopeme cioxenus (11 AByX MPOU3BOJIBHBIX

COOBITHIA)
PlA+B)=P(A)+ P(B)=P(AB)= P{A)+ P(B)-P(A)P(B) =06 +08-0,6-08=092.

3aMeTHM, YTO TPOTHBONONOXKHEIM coObitHeM k A+ B gpusercs A8 (HM omWH HE TomalI).
Tornaa NCKOMYIO BEpOSITHOCTh MOKHO HAWTH U Ye€pe3 MPOTHUBOMOJI0KHOE COOBITHE:

P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=10,92.
3amaya 3. TenerpadHoe cooOmieHHEe COCTOMT U3 CHUTHaIOB "Touka" w "THpe".
CraTtucTuyeckre CBOMCTBA MOMEX TaKOBBI, YTO UCKaXArOTCs B cpefHeM 2/5 curnanos "touka" u 1/3

23



curHasnos "tupe". I3BecTHO, 4TO cpeau nepeaaBaeMbIX curHaioB "Touka" u "Tupe" BcTpedaroTcs B
cooTHoteHuu 5:3. OnpeaenuTs BEpOATHOCTh TOTO, UTO MEPEIAHHBIA CUTHAT HCKAKEH.

Pewenue: Paccmorpum crenyromue coObitus: A — curhan uckaxéH (BepoSTHOCTH KOTOPOTO

SIBJISIETCSI UICKOMOW), i, _ nepeAaH curxai "Touka', H, _ nepeiad curtan "tupe" (JABe TUNOTE3HI,
oOpa3yrolye MoJIHYI0 IPyny, T. K. OHM HECOBMECTHBI M OJJHA U3 HUX 00s3aTeabHO uMeeT MecTo). 1o

“'} 3
P(H)=<  P(Hy)=3

2 + P =53 2 =
YCIIOBHIO P(H)): P(H;)=5:3 , P(H,)+P(H,)=1 I09TOMY u 8 . 3BecTHbIE
BEPOATHOCTH TOIO, YTO CHUTHaiIbl "Touka" M "TUpe" HCKaXKaloTCs, BBICTYNAIOT KakK YCIOBHBIE
BEPOSATHOCTH MHTEPECYIOILEro Hac COOBITHS npu CIpaBeIJIMBOCTH TUIIOTE3:

A)y=2/5, A)y=1/3. .
Py () =215, B, (4) =1 BepoatHocts  coObitus A Haxomum 1o (opmyse  IOIHOM

BEPOSITHOCTH:

P(A) =

+

0| L
== [

’_.i|||[\._l
20| e

T |

B ycnoBusx mpumeHeHuss GOpMYIBI MOJIHON BEPOATHOCTH PACCMOTPHUM CICAYIOIIYIO 33]ady:

H. N
YyeMy paBHA YCIIOBHAs BEPOSATHOCTh TMHOTE3bl ', eciau cobbitue A mnpousomno? Otser maéres
cienyoomen ghopmynoi batieca:
PIH )P, (A)

P(A)

Iponomxenue 3anaun 3. [lycth nepenaHHblii cCUTHANI UCKaXEH. YeMy paBHa BEpOSTHOCThH TOTO,
4yTO ObLIA IIepeaana "Touka'?

Pemenue: Vickomasi BepoITHOCTB BeIUHCIsieTcs 1o (hopmye baiieca:

5 2
p ()= 8 5 2
P(A) 3 3
8

3aga4u 4719 CAaMOCTOATEIbHOTO PeLICHUsI
1. BeposiTHOCTB TOTO, UTO CTPENIOK IIPHU OAHOM BhIcTpelsie BbiOuBaeT 10 oukoB, paBHa 0,4; 9 oukoB —
0,3 u 8 uim menbiie oukoB — 0,3. HaliTu BEpOSATHOCTH TOTO, YTO MPU OJHOM BBICTPENIE CTPEIOK
BBIObET HE MEHEE 9 OUKOB.
2. B xny0 nmpunecnu B kop3uHe 9 peikux U 11 cepbix koTAT. CHayajla BEIHUMAKOT OJHOIO KOTEHKA,
3aTeM Jpyroro, He BO3Bpallas nepBoro odparHo. KakoBa BepoOATHOCTh TOTO, YTO KOTSTa Pa3HOIo
uBera’?
3. B ogHoM smuke 6 cuHMX U 11 3eseHBIX mapoB, a B IpyroM — 7 CHHUX M 9 3eieHbIX mapos. 13
Ka)KJI0T0 AIIMKa B3sUIM 10 0iHOMY 11apy. KakoBa BeposiTHOCTH TOro, 4TO 00a 11apa cuHue?
4. B xopobke 4 Oenbix u 5 4yepHbIX ¢yrOonok. Hayrag BbeiTackuBatoT aBe ¢yroonku. Haiitu
BEpPOSITHOCTH TOTO, YTO O7Ha ¢yTOOIKa Oenast, ipyras — yepHas?
5. B ypue naxoxsarcs 10 mapoB: 3 Oenbix u 7 yepHbIX. M3BIeKaroT OJUH 1ap, a 3aTeM Jpyroil. Haiitu
BEPOSITHOCTB TOTO, YTO IEPBBIH IIAp YEPHBIN, a BTOPOH — CHHMIA.
6. B cnenmanusupoBanHyo 00JbHUIYY TOCTyMaeT B cpeaHeM 50% 6onbHbIX ¢ 3a0oneBanueM A, 30% -
¢ 3aboneBanmnem B, 20% - ¢ 3aboneBannem C. BeposTHOCTh noHOTO M31edeHust 6one3nn A pasHa (.7,
s 6onesneit B u C atu BepositHOCTH paBHBI cooTBeTcTBeHHO 0.8 1 0.9. Kakoii nporeHT nanueHTos,
MTOJIHOCTHIO M3JIEYUBLINXCS IO OKOHYAHUU Kypca JeueHus?
7. Ha tpex nmouepeit Huny, EBy u Ailirynp B cembe BO3J0kKEHa O0S3aHHOCTh MBITH mocyny. Huna
BoinonHseT 40% Bceil pabotrel, a octaibHble 60% pabGotsl EBa u Ailiryne agenst moposHy. C
BeposiTHOCThIO 0.02 Huna mMokeT pa3duTh mo kpaifHeil Mepe oaHy Tapelsky; Uit EBbl u Aliryns ata
BEpOATHOCTH paBHa cooTBeTCTBEHHO 0.03 u 0.04. PoguTenu He 3HAIOT, KTO MBUI TOCYAY BEUYEpOM, HO
OHU CIIBIIIANIM 3BOH pa30uToi mocy/sl. Ubst ouepeib MBITh IOCYAY B 3TOT Beuep Haubosee BeposiTHa?
8. OnuH BiacTeNNH, KOTOPOMY €ro 3Be€3704YeT HACKYYWJI CBOMMHU JIOKHBIMH MPEACKAa3aHUSAMHU, PELIHT
Ka3HUTh ero. OnHako, OyAy4ud OdeHb JOOpBIM IMOBETUTENEM, OH PEIIMJ JaTh 3BE3/I0YETY IIaHC U

P(H)
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MPEITIOKUTh €My PACIpeAeNuTh M0 JBYM YPHAM YeThIpe miapa: JBa OeNbIX W ABa YepHbIX. [lamau
BBIOMpAET OAHY U3 YpH U M3BIEKaeT U3 Hee oAuH map. Eciu map Oyaer yepHbIM, TO 3Be3A0YETa
Ka3HAT, B NIPOTHBHOM CJIy4ae €ro >KM3Hb Oyner cmaceHa. Kakum o0pazom 3Be30YeT JOJKEH
pa3MecTUTh Iapbl B ypHAX, YTOOBI 00ecnednTh cebe MaKCUMAabHYIO BEPOSTHOCTD CIIACEHUS?

9. YCTpOMCTBO COCTOUT M3 TPEX DJIEMEHTOB, PaOOTAMIINX HE3aBHUCHMO. BeposTHOCTH O€30TKa3HOU
paboThel st HUX paBHBI cooTBeTcTBeHHO 0.6, 0.7, 0.8. HaiiT BEpOATHOCTH TOTO, YTO OTKAa3aJl OJUH
3JIEMEHT, a JIBa IPYTUE - UCIIPABHBI.

10. B snexTpuueckyro Lenb MOCIe0BaTEeIbHO BKIIOUYEHBI TPU 3JI€MEHTa, padoTaollue He3aBUCHMO.
BeposiTHocTH OTKa3a KaxJIoro u3 3JIeMEHTOB paBHbl cooTBerctBeHHO 0.1, 0.15, 0.2. Haiitu
BEPOATHOCTH TOTO, UTO TOKA B IIEMH HE OYJIeT.

dopma npeacTaBJeHus pe3yabTaTa:

Pemenue 3anay, ohopMiIeHHOE B TETPAIH.

Kpurtepun onenku:

Pemenne 3amaun cumrtaeTcst 0e3ympeyHbIM, €CJIM MPaBUIBHO BBIOpaH CIOCOO pPEIIEHHUs, camMo
pElIeHrEe COMPOBOXKIAETCS HEOOXOIUMMBIME O0BSICHEHUSMH, BEPHO BBIIOJIHEHBI HY)KHBIC BBIUYUCICHUS
U IpeoOpazoBaHus, MOJTYYEH BEPHBI OTBET, MOCIEA0BATEIHHO U aKKYPATHO 3aMIMCaHO PEIICHUE.

OTMeTKa «5» CTaBUTCS, €CIIU:

- paboTa BBIMOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKUX PACCYKJICHUSX M 0OOCHOBAHHUH PEIICHUS HET MPOOEIOB U OINOOK;

- B pEIICHHMH HET MaTeMaTU4YeCKuX OMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBJISIFOLIASICA CTICACTBMEM HE3HAHUS WM HETIOHUMAHHS y4eOHOro MaTepuana).

OtmMmetka «4» cTaBUTCS, €CIIU:

- paboTa BBHINIOJHEHA IIOJIHOCTHIO, HO OOOCHOBAHWS IIAroB PEIICHHS] HEAOCTATOYHBI (eCIu
yMeHHe 000CHOBBIBATh PACCYKIECHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);

- JIONyIlleHa OJHAa OIIMOKa WM JBa-TPU HEJOoYeTa B BBIKJIAJKAX, PUCYHKAxX, depTekax WU
rpadukax (€ciim 3T BUJIbI pabOTHI HE SABIISIIUCH CIICIUATIBHBIM 00bEKTOM IPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

- JomyleHsl 0osiee OAHON OMMOKHM WM Ooliee ABYX-TPEX HEAOYETOB B BBIKJIAJIKAX, YepTEkKax
uu rpadukax, HO ydaniuics BiIajeeT 00s3aTeIbHBIMA YMEHUSMH 10 TIPOBEPSIEMOM TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

- JIOTMYIIEHBI CYIIECTBEHHBIE OMIMOKH, MMOKA3aBIlNUe, YTO YUAIIHICS HE BIAJCET 0053aTebHBIMU
YMEHUSIMHU T10 IaHHOM TeMe B TIOJTHOU Mepe.

Tema 3.3. KomOnMHATOpPHBIH aHAIH3
IIpakTuyeckoe 3ansiTue Ne 9. BoiBog pekyppeHTHBIX (popmy.i

Leanb padoThl: GopMHUpOBaHKHE YMEHHM MPEACTABIATH GYHKIINHN B peKYpPCHUBHOMN hopmyIie.

Boinoainus padorty, Bel Oynere:

ymems.

- IPEICTaBIATh QYHKIIMH B PEKYPCUBHOM (opMmyIe.

MarepunanbHoe obecniedeHue:

Pa3znarounslit Matepuan (KapTOUKH C 3a/IaHUSIMU).

Texuuueckue cpeacTBa 00yueHHs: KOMIBIOTED C JIMIEH3MOHHBIM MTPOrPaMMHBIM O0ecIiedeHneM
U MyJBTUMEANA TPOEKTOP.

3amanme:
1. Hamumwure pekypcuBHYIO (GYHKIUIO, MPOBEPSIONIYIO MPABHIBHOCTH PACCTAHOBKH CKOOOK B
ctpoke. [Ipu nmpaBUIbHON pacCTaHOBKE BBIMOJHSAIOTCS YCIOBUS:

a) KOJIMYECTBO OTKPBIBAIOIIMX M 3aKPBIBAIOIINX CKOOOK pPaBHO;

0) BHYTpH 000N Maphl OTKPHIBAIOIIAs — COOTBETCTBYIOIIAS 3aKpbIBAIOIIas CKOOKa, CKOOKH
paccTaBlieHbl IPaBUIIBHO.

[Tpumeps! HenpaBuinbHOM pacctaHoBKU: )(, ())(, ())(() u 1.1
2. B crpoke Morytr mpHCyTCTBOBaTh CKOOKM KakK KpYyIJible, Tak M KBaJpaTHble CcKOOKku. Kaxnmoii
OTKPBIBAIOIIEH CKOOKE COOTBETCTBYET 3aKPBIBAIOIIAS TOTO ke THMa (KPYTioi — Kpyriasi, KBaApaTHOM-
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KkBajgpaTHas). HamummTe pekypcuBHYIO (GYHKIUIO, TMPOBEPSIONIYI0 MPABIWIBHOCTh PACCTAaHOBKHU
CKOOOK B ATOM clTy4ae.

[Ipumep HenpaBUIbHOM paccTaHOBKU: ([ ) ].

3. Ywmcno mpaBuiabHbIX cko00ouHBIX cTpyKTyp mmHBI 6 paBao 5: ())(), (0)O, O0), ((0O), (00).
Hanummure pekypCcUBHYIO pOrpaMMy T€HEpAIlUU BCEX MPABMIBHBIX CKOOOYHBIX CTPYKTYP JUTHHBI 2N.

VYkazanue: [IpaBuibHast ckoO0UHas CTPYKTYpa MUHUMAIbHOU UIUHBI «()». CTpYKTYpbl OoJbIIeit
JUTMHBI TIOTYYar0TCS U3 CTPYKTYP MEHBIIEH JIITUHBI, IBYMS CIIOCOOAMH:

a) €CJIM MEHBIIYIO CTPYKTYPY B3SITh B CKOOKH;

0) ecii 1B€ MEHBIINX CTPYKTYPHI 3aIIUCATh MOCIIEI0BATEIBHO.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. PemuTh 3a1aHus B TETpaIu.

2. [Monyuuts y npenogaBaTes 3a1aHus 1Ji CaMOCTOSITEIbHON pabOThl U PELIUTh UX B TETPaIH.

dopma npeacTaBJeHus pe3yabTarTa:

[IpencraBuTh BHIMOIHEHHBIE 33JaHUS B TETPAIU AJISl IPAKTHUECKUX paboOT MPernoaaBaTesio.

Kputepuu onenkmu:

Pemenne 3amaun cumrtaeTcs 0e3ympeyHBbIM, €CJIHM MPABUIBHO BBIOpAH CIOCOO pelieHus, camo
pEIIeHNEe COMTPOBOXKIACTCS HEOOXOMUMBIME OOBSICHEHUSIMHU, BEPHO BBIITOJIHCHBI HY)KHBIC BBIYHCIICHUS
1 IpeoOpazoBaHus, MOJTYUYeH BEPHBIM OTBET, OCIEA0BATEIHHO U aKKYPATHO 3aMIMCaHO PElICHUE.

OTMeTKa «5» CTaBUTCS, €CIIU:

- paboTa BBIMOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKHX PACCYXKIECHUSIX U 00OCHOBAHUH PEIICHHUS HET MPOOETIOB U OIHOOK;

- B pEIICHHMH HET MaTeMaTU4YeCKuX OIHMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIMCKA, HE
SIBIISTIOIIASACS CJICACTBAEM HE3HAHUS MM HEITOHNMaHHS y4eOHOTO MaTepuaa).

OtmMmetka «4» cTaBUTCS, €CIIU:

- paboTa BBHIMOJHEHA IOJHOCTHIO, HO OOOCHOBAHWS IIATOB PEIICHHs] HEIOCTATOYHBI (€Cin
yMeHHe 000CHOBBIBATh PACCYXKIICHUS HE SBISUIOCH CIIEUaIbHBIM 00BEKTOM IPOBEPKH);

- JIOMYIICHA OJlHA OIIMOKAa WMJIM JIBa-TPH HEJO0YETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKaX HIU
rpadukax (eciy 3TH BUJIbI pa0OTHI HE SIBJISIIMCH CHEMAIbHBIM 00BEKTOM IPOBEPKH).

OTMeTKa «3)» CTaBUTCSI, ECIIH:

- JomyiieHsl 0osiee OAHOW OMMOKH WM Ooliee ABYX-TPEX HEAOYETOB B BBIKIAJIKAX, YEPTEkKax
WM rpadukax, HO yUaIuiics BIIaJieeT 00s13aTSIIbHBIMU YMEHUSIMU TI0 TIPOBEPSAEMON TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

- JIOTYIIEHBI CYIIECTBEHHBIC ONTMOKH, TTOKA3aBITUe, YTO YYAIIUHCS HE BIIaJICET 00s3aTeIIbHBIMU
YMEHUSIMH T10 IaHHOM TeMe B TIOJTHOM Mepe.

Tema 4.1. I'padnr
Tema 4.2. JlepeBbst
IIpakTnyeckoe 3anaTue Ne 10. Onpenenenue coicTs rpagos
IIpakTuyeckoe 3ansaTue Ne 11. [locTpoenne GMHAPHOrO AepeBa MOUCKA JAJISl CTPYKTYP AAHHBIX
Ilenp padoThl: M3ydeHHE 3aKOHOB PACHPEIECICHHS HENPEPBIBHOW CIIy4alHON BEJIMYUHBL
HAy4YUTCs peuiaTh 3a/1a4d Ha HaXOXKJACHHUE YHCIIOBBIX XapaKTEPUCTUK CIyJailHONH BEIHUNHBI.
Beinosnus patdory, Bel Oyaere:
ymemy:
- CTPOUTH U aHAJIM3UPOBATh JUCKPETHBIE MOJEIIN.
MarepuanbHoe o0ecnieyeHme:
Pa3narounslii Matepuain (KapTOUKH C 3aJaHUSAMN).
TexHunueckue cpecTBa 00y4eHHsI: KOMIBIOTED C JIMLIEH3MOHHBIM MPOTPaMMHBIM 00ecTieueHuEM
U MYJbTUMENNA TPOEKTOP.
KpaTtkue Teopernueckue cBegeHHs
I'pagom G = (V, X) Ha3piBaeTcs mapa ABYX KOHEYHBIX MHOXKECTB: MHOXKECTBO TOYEeK V U
MHO>KECTBO JIMHUHN X, COEIUHSAIOMINX HEKOTOPbIE MMaphl TOYEK.
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Touku Ha3bpIBalOTCS BePUIMHAMU, WM y3Jdamu, rpada, TuHuu — pedpamu rpada. [Ipumepst
rpadgoB mpuBeacHsl Ha puc.l. [logcumraem ckombko pedep M BEpPIIMH y KaxIoro u3z rpados,
n300pakeHHBIX Ha puC. 1.

D B

=
Gy

G,

O &

Puc. 1. Ilpumeps! rpadoB: a — cO CMEKHBIMH BEPIIMHAMH; O — TIOJIHBIN; 6 — CO CMEXHBIMH peOpaMu; 2
— C eTJIen

Ecmu pebpo rpada G coenuHseT [ABE €ro BEpIIMHBI, TO TI'OBOPAT, YTO 3TO pedpo UM
MHIUAEHTHO. /[Be BepmmHbI rpad)a Ha3bIBAIOTCS CMEKHBIMH, €CIIM CYIIECTBYET MHIMICHTHOE UM
pebpo: Ha puc. 1, a cmexubiMu sBistorea BepuuHbl A 1 B, A u C. Eciu rpad G umeer pebdpo, y
KOTOPOTO HAvayo M KOHEIl COBIAal0T, TO 3TO peOpo HasbiBaeTcs metJeii. Ha puc. 1, 2 netns — (C,
C). /IBa peOpa Ha3bIBAIOTCSA CMEKHBIMM, €CJIM OHU UMEIOT 001ryto BepiuHy. Ha puc. 1, 6 cMexxHbIMU
SIBJIAIOTCSI, HAIIpUMeEp, pedpa x1 U xz ¢ o01el BepuuHoii C.

I'pad MoxkeT umeTh pebpa ¢ OJMHAKOBBIMHU Napamu. Takue peOpa Ha3bIBAIOTCS KPATHBIMH,
win napajieJbHbiMu. Ha puc. 1, a xpatHbiMu sBIsitOTCS, Hanpumep, pedpa x1 (A, B), x2 (A, B).
Bepuimnam A u C uHUMAEGHTHBI peOpa X3, Xs, x5. KoiaMuyecTBO OJMHAKOBBIX MAap Ha3bIBAETCS
KpaTHOCTBhIO pebpa. Ha puc. 1, a pedbpo AC mmeer KpaTHOCTh, paBHYIO 3, a peOpo AB— KpaTHOCT®H,
paBHyto 2. YUucno pebep, MHUMICHTHBIX BEpIIMHE A, Ha3bIBAaeTCA CTeNMEHbI0 3TOHM BEpIIMHBI U
obo3nauaercss deg(A) (ot anrn. degree — crernenb). Eciu BepuinHe WHIMICHTHA MET/Is, OHA JaeT
BKJIa/1 B CTEIIEHb, PaBHBIN JIBYM, TaK Kak 00a KOHIA IPUXOJAT B 3Ty BEPLIUHY.

Ha puc. 1, 6 BepmmHa A mmMeeT creneHb, paBHyio |, BepmuHa C— 4, Bepmmua D — 2.
3anuceiBaetcs 3710 B Buze: deg (A) = 1, deg (C) =4, deg (D) = 2. I'pad G4 (puc. 1, 2) coaep>KuT nsarhb
BepuinH V= {A, B, C, D, E} u mects pebep X={p, q, 1, s, t, u}.

Bepumna rpacda, umeromas cTeneHb, paBHYIO HYJIO, Ha3bIBaeTCs H30JMPOBaHHON. ['pad,
COCTOSIIIMKA M3 W30JMPOBAHHBIX BEPIINH, Ha3bIBaeTcsl HyJdb-rpadom. Jlng Hynab-rpada X=O.
Bepmuna rpada, umeromas creneHs, paBHytoo 1, Ha3biBaeTcs Bucsadeil. Ha puc. 1, 2 Bepmmna E —
nzonupoBaHHas: deg (E) = 0, a Bepmunsl A, B, E, G, H na puc. 1, 6 — Bucsuue.

I'pad G HazpIBaeTCs MOJHBIM, €CIIU JIOObIE ABE €r0 Pa3IMYHbIE BEPIIMHbBI COSAMHEHBI OJJHUM
Y TOJIBKO OJTHUM peOpoMm.

CylecTBYIOT pa3iuyHble CHocoObl 3ajaHus Tpada: TeoMeTpHuecKuil (PUCYHKH, CXEMBI,
Juarpammbl), MPOCTOE MEPEUUCIICHUEe BEpIIMH U pedep, TabinuHblid. YenoBeky ynoOHO paboTaTh c
rpadOM-pPUCYHKOM, T.K. OH MOKET JIETKO YCTaHOBHUTbH CBSI3b MEK/Yy BEpIIMHAMHU B HATJSAHOM BUJE C
MOMOIIBI0 pedep, M300paxkaeMbIX HENPEpPhIBHBIMU JUHUAMHU. [l MalmmHHOW 00paboTku ynoOHee
3ajaTh rpad B anredpandeckoil popme — nepeuncieHrneM (CIMCKOM) BEPIIMH U pedep.

OaHMM M3 caMbIX pacHpOCTPAHEHHBIX CIOCOOOB 3aJaHusd rpada SBISETCS MaTPUYHbINI
cnocod. [lycte nan rpad G = (V, X), rae V= {V1, Vo, ..., Vp} — Bepmunsl, a X={ X1, Xo, ..., Xy} —
pebpa rpada.

Matpuueii uHuuaenTHoctu B(G) HeopuenTupoBanHoro rpaga G ¢ N BepmiMHAMM U M
pebpamMu Ha3bIBAE€TCS MaTpULIA PA3MEPHOCTH 71 XM, 3JIEMEHTHl KOTOPOU OMPENENIOTCs ClAeYyIOIINM
obpa3zom:

l,ecin BepnHa V, nHuMaeHTHa pedpy X',

i

0, B NPOTHBHOM Clly4ae WK ecii X | - netis.

OueBUAHO, YTO B KAXKAOM CTOJIOIE MAaTPULBl MHIUAEHTHOCTH TOJDKHO OBITH TOJBKO JBA
HEHYJIEBBbIX YHCIa, T.K. peOpOo MHIMAECHTHO JIBYM BeplIMHaM. YHCIIO HEHYJEBbIX 3JIEMEHTOB KaKJIOM
CTPOKH — CTEIEHb COOTBETCTBYIOIICH BEPILHHBI.
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1)
2)
3)
4)
5)

1.

2.

Ho B maremaruke ymoOHee paboTarh ¢ KBaJpaTHBIMH MaTpUIlaMH, T.K. JUISI HUX XOPOIIO
pa3paboTaH COOTBETCTBYIOMINN aareOpandecKuii anmapar.

Martpuneii cme:xknoctu A(G) HeopueHTHpoBaHHOro rpada G Ha3bIBaeTCS MaTpulla
Pa3MEepHOCTH 71 X1, JIEMEHTHI KOTOPOI ONPEeNsSIIOTCs CIEAYIOUIM 00pa3oM:

I, econ Bepimnsl V, u V', cMexHEl,
ia. =

i

|0, B IPOTHBHOM ClITy4ac.

[MTockonbky nmst HeopueHTupoBanHoro rpada pebpa (Vi Vj), u (Vj, Vi) omHOBpeMeHHO
OpUHAATEKAT WIM HEe NpUHAUIeKAT rpady, T.K. CHMBOIM3HPYIOT OJHO M TOXe pebpo, TO aij=a;ji.
Matpuiia CMEXHOCTH HEOPHEHTUPOBAHHOTO Tpada SBISICTCS CUMMETPHYECKONH M HE MEHSETCS TpHU
TPAHCIIOHUPOBAHHUH.

Xots popmanbHO KaXKJas BEpIIMHA BCET/Ia CMEXHA caMa ¢ CO0O0M, B MAaTPUIIE CMEKHOCTH MBI
Oynem ctaBuTh ayx — 0, ecm y Hee HeT MeTNd, U ay — 1, eciu ecTh ojaHa metTid. Mrak, ecou rpad
MMEET MATPUILy CMEKHOCTH M HE UMEET MeTelIb, Ha TJIABHOU TMaroHaI Y HETO BCET/Ia CTOSIT HYJIU.
d(V,, VI}
Paccrosinuem Mexay BepmmHamu Vi u V) B HeopueHTHpoBaHHOM rpade G
HA3bIBACTCS HAMMCHBIIIEE YHCIIO pedep, COSNUHSIONMNX YTH BEPIIUHBL Y CJIOBHBIH paaumyc rpada G
OTHOCHUTEJILHO BepiuHbl Vj onpenensiercs: popMyIioit:

r(V)= max d(V,V;)
Vel (G)

3necs ¥ (&) — 510 MuOKECTBO BepwmH rpada O .

Paguyc rpaga G OTIpe/ICIIAeTCS KaK HaUMEHBIINA U3 YCIOBHBIX paanycoB rpada, a meHTp
rpajga COCTaBISIOT BEPIUUHBI, YCIOBHBIE pauychl Trpada OTHOCHUTENBHO KOTOPBIX COBMAAAIOT C
pamgmycom rpada.

3ananue.

Paccmotpum rpad G, n3o0paxkenHslii Ha pucyHke. Haiinem ams mero:

TabJIUIly CTeneHel BepIInH;

MaTpHUIly CMEKHOCTH;

MaTpully UHIIUJIEHTHOCTH;

TaOIUIy pacCTOsIHUM B Tpade;

OTIPEACTUTh PauyC U IEHTp Tpada.
vV,

Pemenmue.
Tabnuia creneHeil BepuInH 1aHHOTO rpada UMeeT BUI:
Vi V1 Vs V3 V4 Vs Ve V7
deg (V)) 3 3 3 4 2 3 2
CocTaBuM Ta0NIHIy CMEKHOCTH, a 3aTEM M0 HEll MAaTPHUIy CMEKHOCTH.
Vi
Vi
V1 Vs V3 V4 Vs Ve V7
V1 0 1 0 1 1 0 0
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Vs 1 0 1 0 0 0
V3 0 1 0 0 0 1
\ 1 1 1 0 1 0
Vs 1 0 0 0 1 0
Vs 0 0 0 1 0 1
V7 0 0 1 0 1 0
1 01 1 00
1 01 1 0 0 0
01 01 0 01
AAGy=(1 1 1 0 0 1 0
1 00 0 0 1 0
o o0 0 1 1 01
R‘lir 0 1 00 1 0
3. COCTaBI/IM Ta6n1/111y HMHIOWJACHTHOCTHU, a 3aTEM I10 Heﬁ ManI/IIIy NHIOUICHTHOCTH.
X
Vi
X1 X2 X3 X4 Xs X6 X7 Xs Xo X10
V4 1 0 0 1 0 0 0 1 0 0
2 1 1 0 0 1 0 0 0 0 0
V3 0 1 1 0 0 1 0 0 0 0
\ 0 0 1 1 1 0 1 0 0 0
Vs 0 0 0 0 0 0 0 1 1 0
Vs 0 0 0 0 0 0 1 0 1 1
V5 0 0 0 0 0 1 0 0 0 1
‘1001 00010 0)
11001 00000
01 10010000
BGy=l0 01 11 01 00 0
00000001 1 0
000000101 1
0000010001,
4. Jlnsa panHoro rpada Tabauia pacCTOSIHUN M YCIOBHBIX PaJyCOB BEPIIUH UMEET BUJI:
V1 V, V3 V4 Vs Vs V7 " F,. )
V1 0 1 2 1 1 2 3 3
Vo 1 0 1 1 2 2 2 2
V3 2 1 0 1 3 2 1 3
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1)
2)
3)
4)
5)

Va 1 1 1 0 2 1 2 2
Vs 1 2 3 2 0 1 2 3
Ve 2 2 2 1 1 0 1 2
\Z 3 2 1 2 2 1 0 3

Paguyc rpada G r(G)=2, cinegoBareibHo, HEHTP rpada — 3TO MHOXKeCTBO BepinuH {Va, Vi, Ve}.
3agaHue AJ5 CaMOCTOATETbHON PadoThI

B tabmuiie st Kak0ro BapuaHTa 3a/1aHbl JIEKaPTOBBI KOOPJMHATHI BEPIIMH Tpada H IMepeurucICHbI

pebpa rpada. I'pad HeopuentupoBan. Cienyer noctpoutsh rpad Ha miockoctr XOY 1 HAUTH:

TaOJUILY CTENICHEW BEPIIHH;

MaTPUIy CMEKHOCTH;

MaTpUILy HHIIUJCHTHOCTH;

TaOJIUIly paccTOsHUM B Tpade;

OTIPENICNIUTh PAJANyYC U IeHTp rpada.

¥, ¥, Vy V, Vs Ve ¥, A

Bapuant 3) [ (3D (65) (2;2) (3:3) (1;0) (3:0) (6;2)
1

(V1;V2), (V2;Vs), (V2;Va), (V2;Va), (V1;Ve), (V2;V7), (Ve;V7)

Bapuant (4:6) (2;4) (4:4) (6;4) (2;0) (4;2) (6;0) (9;2)
2

(V1;Va), (V2;Vs), (V2;Va), (V1;Va), (Va;V7), (V6;V7), (V1;V3), (V3;Va), (Vs;Ve), (V3;Ve)

Bapuant (2;3) (2;6) (3;7) (3;5) (5;6) (5;4) (6;6) (4;1)
3

(V1;V2), (V2;V3), (V4;Ve), (V3;Va), (V5;Vs), (V3;Vs) (Vs;V7)

Bapuanr 1Y) @22 (24 (2;5) (3:5) (5:5) (3:2) (5:2)
4

(V1;V2), (V2;V3), (V5;Ve), (V3;Vs), (Ve;Vs), (V2;V7), (V7;Vs), (Vs;V7)

Bapuant (1;4) (3;5) (5:4) 1;2) (5;2) (1;0) (5;0) (7;1)
5

(V1;Va), (V2;Va), (V2;Vs), (V2;V3), (Va;Vs), (V6;V7), (V5;V7), (Va;Ve)

Ilopsinok BbINOJHEHHS Pa0OTHI:

1. Pemuth 3aganus B TETpaau.

2. [Monyuuts y npenogaBaTes 3aaHus Uil CAMOCTOSITENbHON pabOThHI U PEIIUTh UX.

dopma npeacTaBieHus pe3yjabTara:

[IpencTaBuTh BHIMOTHEHHBIE 33aHUS B TETPAIU AJISl IPAKTHUECKUX paboT MpernoaaBaTesio.

Kputepuu onenkmu:

Pemenne 3amaun cumrtaeTcst 0e3ympeyHBIM, €CIH MPaBUIBHO BHIOpaH CIOCOO pElIeHUs, caMmo
pelieHue COMpOBOXKIAETCS HEOOXOAUMBIMU OOBSICHEHUSIMHU, BEPHO BBHIITOTHEHBI HY>KHBIE BBIYUCICHUS
1 IpeoOpazoBaHus, MOJTYYSH BEPHBIA OTBET, MOCIEA0BATEIHHO U aKKYPATHO 3aMMCaHO PEIIeHUE.

OtMeTKa «5» CTaBUTCS, €CIIH:

- paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

- B JIOTUYECKUX PACCYKJICHUAX U 0O0CHOBAHHUH pEIIeHUs HET MPoOesIoB U OMNOOK;

- B pEIICHHMH HET MaTeMaTU4YeCKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBJISTFOIIASICS CTICACTBMEM HE3HAHUS WM HETIOHUMAHHS y4eOHOTO MaTepuana).

OTMeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBHITIOJIHEHA TOJTHOCTHIO, HO OOOCHOBAaHHWS MIArOB PEIICHHS HEIOCTATOYHBI (ECiu
yMeHHe 000CHOBBIBAThH PACCYKIECHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM IIPOBEPKH);

- JIOMyIIEHa OJHa OIIMOKa WM JBa-TPU HEJOo4YeTa B BBIKJIAJKAX, PUCYHKAx, depTekax WU
rpadukax (eciu 3TH BUJBI pabOTHI HE SIBISUTUCH CHEIIHAIBHBIM 00BEKTOM IIPOBEPKH ).

OtmMmeTka «3» CTaBUTCS, €CIIH:
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- JomymieHbl 0oyiee OAHOW OMMOKH WM OoJjiee ABYX-TPEX HEAOYETOB B BBHIKJIAJIKAX, YEPTEKAX
uu rpadukax, HO yJaliuics BIajeeT 00s3aTeIbHBIMA YMEHUSMH T10 TPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

- JIOTMYIIEHBI CYIIIECTBEHHBIE OIMIMOKH, MMOKA3aBIlNe, YTO YYAIIHICSI HE BIaJCeT 00513aTeIbHBIMU
YMEHUSIMU T10 JAaHHOM TeME B MOJTHOU Mepe.
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