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1 BBEAEHUE

BaxHylo yacTh TeopeTHyeckord M MpoEeCCHOHATBHONW MPAKTUYECKOH MOATOTOBKU CTYICHTOB
COCTABJISAIOT PAKTUYECKUE 3aHATHS.

CoctaB u cojepXaHHe NMPAKTUUYECKUX 3aHATHH HampaBieHbl Ha peanu3anuio DenepaabHOro
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHErO IPOPECCHOHATBHOIO 00Pa30BaHUsL.

Benymieid nuaakTHUeCKOW LEIbI0 MPAKTUYECKUX 3aHATHH sBiIseTcs (HOpPMUPOBAHHE YUEOHBIX
IIPAKTUYECKUX YMEHHMM (yMEHUH pelarh 3aJadyd MO0 MaTeMaTuKe), HEOOXOAMMBIX B IOCIEAYIOIEH
y4eOHO IesTETLHOCTH.

B coorBercTBUM ¢ paboueil mporpamMmoil yuyeOHOH AMCHUIUIMHBI «JlUCKpeTHass MaTeMaTHKa»
NPEIyCMOTPEHO TPOBEJACHHWE TPAKTUYECKUX 3aHATHH. B paMkax mNpakTU4ecKOro 3aHsATHs
o0yyJarolecs MOTYT BBIIOJIHAT OAHY UM HECKOJIBKO MPAKTHUECKUX padoT.

B pe3ynbrare X BBIIOJHEHMSI, 00Y4arOIUNACs JODKEH:

ymemp:

VY 1 cTpouTh ¥ aHAIM3UPOBATH TUCKPETHBIC MOJECIIH;

VY 2 aHanu3upoBaTh JOTMKY BBICKA3bIBAHUN U YTBEPXKICHU,

VY 3 npuMeHsTh MaTeMaTHYECKUH armapar JJsl IOCTPOSHUS M aHAJIN3a AlITOPUTMOB;

Yo 01.03 omnpenensaTe ATambl pelICHUS 3a/1a4H;

VYo 01.04 cocraBisTh II1aH AEHCTBUIL;

VY0 01.08 BbIBIATE U 3(h(HEKTUBHO UCKATh MHPOPMALIMIO, HEOOXOJUMYIO JUUIsl pEeIleHHs 3aJauu W/Win
Ipo0JIEMBL;

Yo 02.01 ompenensith 3amauu AJis MOMCKAa HHPOPMAIIWH;

Yo 02.02 onpenensiTe HEOOXOMMbIE HICTOYHUKH MH(POpMAIINK;

Yo 02.04 cTpykTypupoBaTh NOIy4aeMyr0 HH(DOpMAIUIO; BBIICISATh Hanbojaee 3HAUMMOE B IEpeUHe
nH(pOpMAIHH;

VYo 02.05 onieHHBaTh NPAKTHYECKYIO 3HAYMMOCTb PE3Y/IbTaTOB ITOUCKA.

ConepxaHue MPAKTHYECKHX M JAOOPAaTOPHBIX 3aHATHH OPUEHTHPOBAHO HA TOATOTOBKY
o0yJaroImuxcss K OCBOCHHUIO MPO(ECCHOHAIBHBIX MOJYJEH MporpaMMbl HMOJATOTOBKH CIIELUATUCTOB
CpEeIHET0 3BEHA I10 CTIEIUAIEHOCTH U OBJIAZICHUIO HPOPeCcCUOHATbHBIMU KOMHEMEHUUAMU:

IIK 1.1. Ananu3upoBaTh TpeOOBaHMS TEXHHYECKOTO 3a/laHUsl Ha MPOEKTHpPOBaHUE HHU(POBBIX
CHCTEM.

IIK 2.1. IIpoextupoBarh, pa3pabarbiBaTb M OTJIAXHBATh IPOTPaMMHBIA KOA MOAIYyJeH
YIIPABJISIOMUX TPOTPAMM.

A Takke GOpMUPOBAHHIO 00U4UX KOMNEMEHUUIL.

OK 01. Boibupats crioco0sl penieHus 3aad npopeccuoHanbHON JesTeNbHOCTH IPUMEHUTENBHO
K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Hcnonws3oBaThb COBpPEMEHHBIE CpEeACTBa IIOMCKA, aHajlu3a U MHTEpHpeTaluuu
uHbopManuu, M HHGPOPMALMOHHBIE TEXHOJOTMU JJs BBINOJHEHMS 3agad MpodecCHOHATBHON
JeSITeTbHOCTH.

BeimonHenue oOydaromuxcsi MpakTHUeCKuX paboT mo y4yeOHOW aucuuiuiiHe «JluckperHas
MaTeMaTHKa) HaIpaBJICHO Ha:

- o00oOmieHue, cucTeMaTH3alMl0, YrIyOJlleHue, 3aKkperuieHHe, pa3BUTHE U JAeTaTU3alluio
MOJTYYCHHBIX TEOPETUICCKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM TUCIIUTUIHHEI,

- popMHpOBaHUE YMEHUI PUMEHSTD MOJyYCHHbIE 3HAHUSI Ha MPaKTHKE, peau3aliio eIMHCTBA
WHTEIUICKTYaJIbHON M MMPAKTHYECKON JEATEITbHOCTH;

- pa3BUTHE MHTEIUICKTYAIbHBIX YMEHMH Yy OyIylMX CHEHHANINUCTOB: aHAJUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BIpaOOTKY NMpH pelIeHUH MOCTaBIEHHBIX 337a4 MPO(hecCHOHATBHO 3HAUMMBIX Ka4eCTB, TAKUX
KaK CaMOCTOSATEBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpYECKAst MHUIMATHBA.

I[pakTrueckue 3aHATUsI TPOBOIATCS I1OCIIE COOTBETCTBYIOIIEH TEMBbI, KOTOpasi 0OecTieynBaeT HaJTMIne
3HaHWH, HEOOXOUMBIX JIIS €€ BBITOITHECHHS.



2 METOANYECKHUE YKA3AHUA

Tema 1.1. OcHOBBI TEOPUHM MHOKECTB
IpakTnyeckoe 3ansitue Ne 1. Pemenne 3aga4 Ha onpejiejieHue MOIIHOCTH MHOKECTBA H
MOJAMHOXKeCTBA
IpakTnyeckoe 3ansitue Ne 2. JleiicTBUSI HAJl MHOKECTBAMH
Heab padoThl: GOpMHUPOBAHKE YMEHHH BBITIOIHATE OMEPAIUH HAJl MHOKECTBAMH.
Bbinosinus padory, Bol Oyaere:
ymemp:
- CTPOUTH U aHAJIM3UPOBATh TUCKPETHBIEC MOJEIIN
- BBINOJIHATH ONIEPALIMH HAJl MHOKECTBAMU;
- pelaTh 3aJja4y Ha BHIMOJIHEHHE TEOPETUKO-MHOKECTBEHHBIX ONEPALIUM.
MarepunanbHoe obecrnieyeHue:
Pa3znarounslit Matepuan (KapTOUKH C 3a/IaHUSIMU).
TexHuyeckue cpencTBa 00yIeHHs: KOMIBIOTED C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM
U MyJBTUMEANA TPOEKTOP.
3ananus:
1. Tycrs mamer  wmuOkectBa 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}. Haiinute MHOXKeCTBa AUB, AnB, AUC, BUC A\B, B\A.
2. JIokaxure CIeoyroIMe TOKAECTBA: @) (X NY)uZ=(X UZ)N(Y UZ); 0) (X \Y)UZ =(X\Y)A(Y\Z).
a) JieBasi 4acTh PaBEHCTBA rpaBas 4acCTh PAaBEHCTBA

6) JIEBas 4aCTb paBCHCTBA IIpaBasd 4aCTb PaBCHCTBA

3. Ilycts N- MHOECTBO HaTypaJIbHBIX YHMCEN, Z- MHOXKECTBO LIEJIBIX YuCell, a MHOXecTBa 4, B, u C
onpezeneHsl B 3ananuu 1. Haitnure AOUN, AnN, ZUC, (AnB)NN, A\Z.
4. Ilycth A — MHOXECTBO MapajuIeIOrpaMMOB, B — MHOXECTBO MPSIMOYTOJIBHUKOB, C — MHOXECTBO
pom60B, D — MHOKECTBO KBaJpaToOB. 3aUIINTE PE3yIbTaT ONepaluii: AnB, BAC, AUBUCUD.
5.  YKaxuTe IycTble MHOYKECTBAa CPeIU CIEAYIOLUIMX: a) MHOXECTBO LEJIbIX KOPHEW YpaBHEHMS
x* —16=0; 0) MHOXECTBO LIEJIBIX KOPHEH ypaBHEHUS x° +16=0.
6. M3oOpasute c momoipio AuarpamMm Dinepa- Benna muoxecta 4, B, C, ecnu: a) AcB,BcC; 0)
AcB, BcC, A\B=@;B) AUB, BAC, AcB;T) AnB+J, ANC=J, BNC=J, ANBNC=J.
7. JlaHbl ~ MHOXeCTBA  A={xeR[x*+4=y}  B={xeR|x’+y’<9}, C={xeR|x+2<y}. Haiimure
AuB, AnB, AuC, AnC, BnC, A\C, B\A .
8. W3 mudp 1,2,3,4,5 cocraBbTe Bece ABy3HauHble uyncia. Kak cBs3aHO MOJIyYUBIIEECS MHOXKECTBO C
J€KapTOBBIM IIPOU3BENACHUEM Ax A, A={12,345}.

Kparkune Teopernyeckue cBeeHHA
OaHMM W3 OCHOBHBIX HCXOJHBIX IOHSATHI MAaTeMaTHKU SIBISETCS TOHSATHE MHOXECTBA U €ro
3JIEMEHTOB. MHOXECTBO COCTOUT M3 3JIEMEHTOB. MHOXecTBa 0003Ha4at0TCsi OOJBIIMMHU JIATHHCKUMU
oykBamu: A; B; C..., a X 3JIEMEHTHI - MaJIbIMU OyKBamHu: a,b,C, ...
Ecnn a sBnsieTcst 21eMEHTOM MHOKECTBA A WIIH, YTO TO YK€ CaMO€, a IPUHAJJIEKUT MHOXKECTBY A, TO
MIPUMEHSIIOT 3alUCh A€ A B IPOTUBHOM cllydae MUIIyT agA.
Hea mnoocecmsa A u B pasnvr (A=B), ecniu OHM COCTOSAT U3 OJHUX U TeX K€ 3IeMeHToB. Ecnu
MHOKecTBa A 1 B He paBHBI, To IpuMeHsieTcs 3anuch A # B.



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

MHO)KGCTBO, HE COACpKalICEC DJICMCHTOB, HAa3bIBACTCA IIYCTBIM U obo3Havaerca J. HpCI[HOJ'IO)KI/IM,
4TO BCC MHOKCCTBA, SABJIIOTCA IMMOAMHOXCECTBAMU HCKOTOPOr0O MHOKCCTBA U, Ha3bIBACMOI'0
YHHUBEPCAJTIbHBIM MHOXXECTBOM.
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Puc 1.1
Ecim kaxnpelii 3JIeMEHT a MHOXecTBa B, a€B, sBnsgercsa sieMeHTOM MHOXecTBa A, acA, to B
Ha3bIBAETCS TIOJMHOKECTBOM MHOXecTBa A (puc. 1.1, a). DTOT dakT 3anuchIBaeTCs ¢ MOMOIIBIO 3HAKA
BKJIIOUEHUSI C clieayronuM obpasom: BCA.
CBoiicTBa BKIIIOUECHHS
1. AC A;
2.eciu Ac B u BcC, 10 AcC (puc. 1.1, 6);
3. u3 1Byx BKiouennit BCA u Ac B cienyer, uto A=B.
[IpuHATO CUUTATH, UTO IMyCTOE MHOXKECTBO SBIISETCS MOJIMHOKECTBOM JIFOOOT0 MHOXKECTBA.
Eciu BC A u npu atom B#A, 10 3TOMY cooTBeTCTBYET 3anuch BC A u B Ha3bpiBaeTcs cOOCTBEHHBIM
IIOJMHOKECTBOM A.
Jlyig onucaHusi MHOXKECTBA A, COCTOSIIETO U3 ANEMEHTOB al,a2,...,an,... OOBIYHO MPUMEHSETCS 3aMucCh
A={al,a2,...,an,...}, TpuuéM NOPSAIAOK JIEMEHTOB B (PUI'YpHBIX CKOOKaX HE MMEET 3HAYECHUsI; OOBIYHO
OH OTPEENIeTCs COOOpaKEHUSIMHU HATIISITHOCTH.
[Ipumep. B 3anmucu MHOXKECTBa MEPBBIX N HATypaidbHbIX yucen Nn={1,2,...n} ymoOHO pacmojaraTh
qrclia B BO3pAcTarolleM MOpsIKe, XOTs PU 3TOM HaJI0 UMETh B BUJLY, UTO
N3 ={1,2,3}={2,1,3}={3,2,1}.
Hpyroii crnoco0 3agaHusi MHOXXECTBA COCTOMT B OMHCAHMU CBOMCTB, OJIHO3HAYHO OIPEACTISIONINX
MPUHAJUICKHOCTh AJIEMEHTOB JaHHOMY MHOXECTBY. TakoMmy crocoOy 3aJaHusi MHOXKECTBa
COOTBETCTBYET 3aIHCh:
A ={a/a obnmagaet cBoiicTBOM P(a)}.
[Tpumep. MHOXeCTBO YETHBIX Yrcell M MOXKeT OBbITh 33JJaHO TaK:
M={i /i - nenoe umuc0, KOTOPOE ACIUTCS Ha 2 O€3 OCTaTKa}.
B cnyuae ommcaHus MHOXECTBa C MOMOIIBIO HEKOTOPOTO CBOMCTBAa HEOOXOJMMO CIEAUTH 3a TEM,
YTOOBI KXKIBIM AJIEeMEHT ObLT 4ETKO ompenenéH. Tak, Hampumep, HEJOCTATOYHO YETKUM SBIISICTCS
onpeJieJIeHue MHOXECTBA A Kak MHOKECTBA CJIOB PYCCKOTO f3bIKA, €CJIM HET CChUIKM Ha OJIMH W3
TOJIKOBBIX CIIOBAPEH.
Bo3MOXHO  Takke pEeKypCMBHOE 3aJaHME MHOXECTBa, IMPU KOTOPOM  OCYILECTBIISIETCS
MOCJIeIOBATEIFHOE OTMMCAaHUE AJIEMEHTOB Yepe3 mpeasiaymue. Hanpumep, MHOKECTBO HATYpaIbHBIX
YUCeNl PEKYPCUBHO MOKHO 33/1aTh TaK:
N={i/ eciu iemoe ieN, toi+leN, i>1}.
Onepayuu Hao MHoHCECMEAMU
Obvedunenuem 08yx mHodcecms A u B Ha3bIBAETCsI MHOXKECTBO BUIA:
AuB ={a/ae A umu ae B}(puc. 1.2, a).
[lepeceuenuem AByx MHOXECTB A U B Ha3bpIBaeTCs MHOKECTBO BUA:
AnB={a/ac A u ae B} (puc. 1.2, 0).

Ecan mHokecTBa A 1 B He MMEIOT 00IIKX 3JIeMEeHTOB, To ANB=J.

5



Puc 1.2

CoiicTBa ornepanuii 00beAMHEHUS U MTEPECeUCHUs

Kommymamuenocmo:

1. AUB=BUA,

2. AnB=BnA;

Accoyuamusrnocmb:

3. (AuB)UC = Au(BUCO),

4. (ANB)NC = An(BNC).

OObenuHeHNe U IepecedeHre CBSI3aHbl 3aKOHAMU OUCTPUOYMUBHOCTU.

5. An(BUC)=(AnB) U (ANC),

6. AuUBNC)=(AuUB) N (AUC).

[To cBoiicTBY 3 omepanuu BKIIIOUEHHUS CIEAYeT PaBEHCTBO MPaBOM U JIEBOM 4YacTei JOKAa3bIBAEMOIO
paBeHCTBa.

Jlns onepanuu OObEAMHEHHMS MHOXKECTB HEHTPAJIIbHBIM SIBJSIETCSl ITYCTOE€ MHOXKECTBO J, a JuIs
OTIEepaLlNy MEPECEUCHUST MHOXKECTB - YHHBepcallbHOe MHOXKecTBO U.

Pasnocmv mnoocecme A u B onpenensiercs cieayonmm o0pa3om:

A\B ={a/acAuagB} (puc. 1.3, a).

PazHOoCTh He o0O0namaeT CBOWCTBOM KOMMYTAaTHBHOCTH; JTa OIEpalus TaKXkKe HE SBISETCS U
ACCOLIMATUBHOM.

HOJ’II)?;YSICI) MMOHATHUEM YHUBCPCAJIBHOIO0O MHOXCCTBA, MOXHO OIPCACINUTL JOIMOJIHCHUC A K

MHOXeCTBY A, kak pasHocth Bua: A = U\ A (puc. 1.3, 6).
[pumep. IIycTh B KauecTBE YHHBEPCATHLHOTO MHOXKECTBA BBICTYITAET MHOXECTBO IICNBIX Yucen Z U

ycTh A - 9TO MHOKECTBO BCeX ueTHBIX uncen. Torma A - 370 MHOKECTBO BceX HEUSTHBIX YHCEl.
Onepanny 00beAMHEHNS, IEPECEUCHUS U JONOJHEHHSI MHOYKECTB CBSI3aHbI MEXY COOO0M 3aKOHAMHU Jie
Moprana:

AnNB=AUB
AUB=ANB
Ectu a € ANB, 1o a ¢ AnB. D10 3HauuT, 4TO MM ae K, wm acB, Te. ac AUB.

CnenopatensHo, ANBcAUB.

C npyroii CTOpOHBI, €ClIu ae AUB , TO WIIK A€ A, wm ae B . 9o 3HauMT, yTo a¢ AN B, T.e. a
e ANB. Takum o6pazom, AUB < AnB.

N3 3Tux ABYX BKIIFOUEHUN CIEAYET NEPBBIM 3aKOH A¢ Moprasa. Bropoii 3aKOH JOKa3bIBaeTCs
aQHAJIOTUIHBIM 00Pa3oM.
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Puc 1.3

[Ipumepsl.
| Haiitu AUB;ANB; AxB;Bx A;A\B. A={7;8,9};B={7;8,10}

Pemrenue:

AUB={7,8,9} U {7,810} ={7,8;9;10}

ANB={7,8,9} {7,810} ={7; }

AxB={7:8,9}x{7;8,10} ={(7,7 )(7:10);(8:7);(8:8);(8:10);(9: 7):(9:8);(9:10)}
Bx A={7;8,10}x{7;8,9} ={(7:7 ):(7:9);(8:7);(8:8);(8;10);(10;7);(10;8);(10;9)}

A\B = {7;8;9}\{7;8;10} = {9}.
2. Z[OKa?»aTB PAaBCHCTBO M 3aIIMCATb JIBOMICTBEHHOE eMYy:

(AuB)(BuUC)(CuUA=ABCUABUACUBC

Pemenue:
[IpeoOpasyem JieByrO 4acTh:

(AUB)(BUC)(BUA)=(ABUC)(BUA)=ABUABUCBUCA=
=ABCUABUACUBC

Takum 006pa3om, JieBast 4acTh paBHA MPaBOM YaCTH, T.€. PABEHCTBO BEPHO.

Jnis Toro d4roObI COCTaBUTh PABEHCTBO, JBOWCTBEHHOE [AaHHOMY, TMOJB3YeMCS MPUHIUIIOM
JTIBOMCTBEHHOCTH. 3aMEHUM B JIAaHHOM PaBEHCTBE 3HAK Unaa Mu Ha000poT. UTOOKI HE TTOMEHSIICS
MOPATIOK JeUCTBUM, paccTaBUM cKOOKH. [Tonmydunm nBOIICTBEHHOE paBEHCTBO:

ABUBCUCA=(AUBUC)(AUB)(AUC)(BULC)

Mownocmuvio KoHeuH020 MHOJICecmea Ha3bIBAETCSl KOJIMYECTBO €0 JIEMEHTOB.

Jl711 KOHEYHOTro MHOecTBa A uepe3 m (A) 0003HaYUM UHCIIO JIEMEHTOB B MHOXKECTBE A.
W3 onpeneneHue caenyoT CBOMCTBA:

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

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

J1i1s 1100BIX KOHEYHBIX MHOXECTB CIIPaBEJIUBBI TAK JK€ YTBEPIKICHUS:

1. m(AuB)=m(A)+m(B)-m(ANB)

2. m(AuBuUC)=m(A)+m(B)+m(C)-m(ANB)-m(ANC)-m(BNC)-m(ANBNC).

JaHo mHoxecTBo A.
ByneaHom P(A) mHoKecTBa A Ha3bIBaeTCA MHOMECTBO BCEX
NOAMHOXECTB 4aHHOTO MHOXECTBa.

Npumep.  4={123}
P(4) = {@.{1}. 2}.3. 112}, {13} {2.3}. {L.2.3}



JaHbl MHOXecTBa A 1 B.
Mpambim nu geKkaptTosbim npoussegeHnem AxB mHoxectB Au B
Ha3blBaETCA MHOECTBO YNOPAAOUYEHHbIX Map BUAA (X; V), B KOTOPbIX
X MPUHUMaET BCE 3HAYEHMA U3 MHOXeCTBa A, a y - BCe 3HaYeHuA
MHoOecTBa B.

@.b}

Mpumep. A= {1,2,3}, B
4xB=(La) (L6} (2.a)(25)(3.0) (3.5)

Pemenne 3aaa4 ¢ noMomb10 Kpyros Jijiepa

3toT cnocob pemats 3anaun npugyman B X VIII B. Benukuii Jleonapa Diinep.

[Ipumep. B onumnuaze mo marematuke npuHsiio ydactue 40 ydamuxcs, UM ObUIO HPEIIOKEHO
peluTh ONHY 3aJady Mo aiaredpe, OJHY IO T'€OMETPUH W OAHY HO TpuroHomerpuu. llo anreGpe
pemnnu 3anayy 20 4yenoBek, Mo reoMerpuud — 18 yenoBek, mo TpuroHomeTpuu — 18 yenosek. [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
penIM ToIbKO ABe 3a1a4n? CKOJBKO yYaluXCsl PEIIUIIN TOJIBKO OHY 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

N306pa3um MHO)kecTBa A, B, C (puc. 1.4).

A B

-

Puc 1.4

K1 — MHOECTBO yUE€HHKOB, PELIMBIIUX TOJBKO OJHY 334y I10 ajaredpe;

K2 — MHOX€CTBO YUEHHKOB, PEIIUBILINX TOJIBKO JIBE 3a7ja4i MO ajaredpe u reoMeTpuu;

K3 — MHOX€CTBO YY4EHMKOB, PEIIUBIINX TOJIBKO 3a/1a4y 110 TEOMETPHH;

K4 — MHOXX€eCTBO YUEHHKOB, PEIIUBIINX TOJBKO JBE 3a7auu MO alredpe u TpPUrOHOMETPUH;

K5 — MHOX€ECTBO BCEX yUEHUKOB, PEIIUBLINX BCE TPU 33Ja4H;

K6 — MHO€eCTBO BCeX yUEHMKOB, PEIIMBIINX TOJIBKO JIBE 3a/1a4M, IO T€OMETPUHN U TPUTOHOMETPUH;
K7 — MHOXk€eCTBO BceX yUEHMKOB, PEIIMBIIMX TOJIBKO 3a7a4y IO TPUTOHOMETPHUH;

K8 — MHO>X€CTBO BCEX YUEHUKOB, HE PELIMBIINX HU OAHOM 3aauu.



Hcnonb3yst CBOMCTBO MOIIIHOCTA MHOKECTB U PUCYHOK MOYKHO BBITTOJTHUTH BBIUUCIICHUS:
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 — uncno y4eHUKOB PEIIUBIINX TOJIBKO JBE 33/1a4H;

m (K1) + m (K3) + m (K7) = 10+7+6=23 — 41clI0 y4EHHUKOB PEIIMBIIUX TOJIBKO OJHY 3aJ1auy.
OTBeT: 5 YyYEHUKOB pELIWIM TPHU 3aJa4yu; 9 yUEHUKOB PEIIMJIA TOJBKO IO JBE 3ajayu; 23 ydeHuKa
peLIIM TOJIBKO 110 OJHOU 3aaaue.

3anamm IS CAMOCTOATEIBHOIO peICHU S

3agaua 1. B xnacce 35 yuennkoB. Kaxaplii U3 HUX MOJIB3yeTCsS XOTS OBl OTHUM U3 BUIAOB TOPOJICKOTO
TpPaHCIOPTa: METPO, aBTOOYCcOM M Tposuieiibycom. Bcemu TpeMsi BuiaMu TpaHCHOpPTa MOJB3YIOTCS 6

YUEHHKOB, METpO U aBToOycoM — 15 yueHuKoB, MeTpo u Tposueiidycom — 13 ydeHHKOB,
Tposieiidycom u aBro0ycoM — 9 yueHukoB. CKOJIBKO YYEHUKOB IMOJIb3YIOTCS TOJBKO OJAHHUM BHJOM
TpaHcnopra?

3apava 2. Kaxaplii u3 35 1MIECTUKIACCHUKOB SIBJISIETCS YUTATENEM, 110 KpallHEed Mepe, OTHOU U3 JIBYX
OMONIMOTEK: MKOIBHOW U paiioHHOoN. V3 HUX 25 YyenoBek OepyT KHUTH B IMIKOJIBHOH Oubimoreke, 20 —
B pallOHHOM.

CKOJIBKO MIECTHKIACCHUKOB: 1. SIBisroTcst uyntaTensimu ooenx oudnmorek;2. He sBistoTCs ntaTensiMu
paiionHoii Oubnmoreku;3. He sBIsOTCS 4YHTaTeNsIMM IIKOJIBbHOM Oubnmoreku; 4. SBusrorcs
YUTATENIIMH  TOJBKO pAOHHOW OMOMMOTEKH;S. SIBISAIOTCS UYWTATEISIMH TOJIBKO — IIKOJBHOM
oubmamorexku?

3angaua 3. 13 corpynaukoB ¢pupmsl 16 modsBanm Bo @pannuu, 10-8 Utannm,6-8 AHTIMN; B AHTTIUN |
WUranuu-5; B Aurnuu n ®@panuuu -6; BO BCeX Tpex CTpaHax - 5 cOTpyAHUKOB. CKOJIBKO YEIOBEK
nocetunu U Uranuto, u ®panmuto, ecinu Bcero B pupme padotaroT 19 yenoBek, W KaxkIblil U3 HHUX
MoOBIBAT XOTs OB B OIHOM M3 Ha3BaHHBIX CTpaH?

3agaua 4. B tpéx rpynmnax 70ctyneHtoB. 13 Hux 27 3aHMMarOTCs B IpaMKpyKKe, 32 MOIOT B XOpe, 22
yBJIEKalTCs cnoptoM. B npamkpysxke 10 cTy1eHTOB U3 Xopa, B Xope 6 CIOPTCMEHOB, B IpPAMKPYKKe 8
CIIOPTCMEHOB; 3 CHOPTCMEHA MOCEUIAI0T U APAMKPYKOK U XOp. CKOJIBKO CTY/IEHTOB HE MOIOT B XOpE,
HE YBIIEKAIOTCS CIIOPTOM M HE 3aHUMAKOTCS B JpaMKpyxkke? CKOJbKO CTYAEHTOB 3aHSATHI TOJBKO
cropTom?

3agauya 5. YacTe xuTenell Halero JIoMa BBIIHUCHIBAIOT TOJBKO razery «KomMcomonbckas mpaBaay,
4yacTb — TOJBKO rasery «l3Bectusi», a yactb — U Ty, U ApYyryto razery. CKOJIbKO MPOLIEHTOB JKUTEJIEH
JIOMa BBITTUCBIBAIOT 00€ razeThl, eciau Ha razery «KoMmcomonbckas mpaBaa» U3 HUX moanucansl 85%, a
Ha «M3Bectus» — 75%7?

IHopsaok BbINOJIHEHUS PA0OTHI:

1. Pemuth 3aganus B TETpaau.

2. [Monyuuts y npenogaBaTens 3aiaHus i1 CAMOCTOSITEIbHON paOOThI U PEIIUTh UX B TETPAIH.

dopma npeacraBJieHUs pe3yJabTara:

[IpencTaBuTh BHIMOTHEHHBIE 33aHUS B TETPAIU ISl IPAKTHUECKUX paboT MPErnoaaBaTesio.

Kpurepumn oneHku:

Pemenne 3amaun cumrtaeTcst 0e3ympeyHBIM, €CIM MPABUIBHO BHIOpAH CIOCOO pelIeHUs, camo
perieHne COrmpoOBOKIAETCS HEOOXOIUMBIMU OOBSICHEHUSIMH, BEPHO BBITTOJTHEHBI HY)KHBIC BBIYUCIICHUS
1 IpeoOpazoBaHus, MOJTYYSH BEPHBIA OTBET, MOCIEA0BATEIHHO U aKKYPATHO 3aMIMCaHO PEIIeHUE.

OtMeTKa «5» CTaBUTCS, €CIIH:

- paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHHUSIX U 000CHOBAHUH PEIICHUS HET TPOOEIIOB U OIINOOK;

- B pEIICHMH HET MaTeMaTU4YeCKUX OIMMOOK (BO3MOKHA OJIHA HETOYHOCTh, OIKCKA, HE
SIBJIAIOILASACS CJIEICTBUEM HE3HAHUS WM HEMOHUMaHUsl y4eOHOro MaTepuaa).



OTMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBITIOJIHEHA TOJTHOCTBIO, HO OOOCHOBAHUS IIAaroB PEIICHHUs] HEIOCTAaTOYHBI (eCiu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CIICIIMATLHBIM 00BEKTOM IPOBEPKH );

- JIONyIIeHa OJlHAa OUIMOKa WU JIBa-TPU HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, YepTekax WU
rpadukax (eciu 3TH BUBI paOOTHI HE SIBISUTUCH CIICIIHATLHBIM 00bEKTOM MPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIIH:

- JomymieHbl 0oyiee OAHON OMMOKH WM 0o0Jiee MBYX-TPEX HEAOYETOB B BBIKJIAJIKAX, YEPTEKAX
WK rpadukax, HO ydalluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSEMOI TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JIONYILEHBI CYIIECTBEHHbIE OUIMOKH, TOKA3aBIIUE, YTO YUAILUICS HE BiajieeT 00s13aTeIbHBIMU
YMEHHSIMH T10 IAaHHOUM TeMe B TIOJTHOM Mepe.

Tema 2.1. Jloruka BbICKa3bIBaAHH
IpakTnyeckoe 3ansitue Ne 3. To:xknecTBeHHbIe MPe0OPA30BaAHUS BbICKA3LIBAHUI

Heabr paGorsi: QopmupoBaHWEe yMEHHUN YHOPOIIATh JIOTHUYECKHUE BBIPAKEHUS C TIOMOIIBIO
3aKOHOB aJIreOphl JTOTUKU.

Boinoainus padorty, Bel Oynere:

ymemp:

- AaHAJIU3UPOBATH JIOTUKY BBICKA3bIBAHUM U YTBEPIKICHUIA;

- (opmynupoBaTh 3aJayu JIOTUYECKOTO XapaKTepa U MPHUMEHSTh CPEICTBA MATeMaTUYECKOU
JIOTUKH JIJIS UX PEIICHUS.

MarepuanbHoe o0ecniedeHne:

Pa3narounsblii Matepuain (KapTOUKH C 3aJlaHUSMU).

TexHuyeckue cpencTBa 00y4eHHs: KOMIBIOTEP C JIMIEH3MOHHBIM IPOrPaMMHBIM 00eCTIeUeHUEM
U MyJIbTUMEAHA MPOEKTOP.

3ananue:

BHuMarenbHO IpOYNUTANTE TEOPETUUECKUE CBEIACHUS.

Pazbepute penienue 3a1a4, IpUBEIEHHBIX HIDKE, U 3aIUIINTE UX B TETPAIb.

Pemnre 3amaun u3 pasnena s CaMOCTOSITEIHHOTO PEIICHUSI.

Kpartkue TeopeTrnyeckue cBeleHUs

PaccmoTpuM 3aKk0HBI, KOTOPHIM TTOYHMHSIOTCS JIOTHYECKUE (DYHKITHH.

Ilepemecmumenvusiii 3axKoH (3aKOH KOMMYTaTUBHOCTH) JIJISl IOTUYECKOTO CIIOKEHUS U
YMHOXEHHSI COOTBETCTBEHHO:
AVB=B\A, 1)
A&B=B&A. 2

Couemamenvuwiii 3aKoH (3aKOH aCCOIIMATUBHOCTH) JUISI TOTUYECKOTO CIOXKEHUS M YMHOKEHUS
COOTBETCTBEHHO:
(AVvB)VC=AWUB\C)=A\B\C; 3)
(A&B)&C=A&(B&C)=A&B&C. 4

CoueTaTenbHBINA 3aKOH YCTAaHABIUBAET, YTO, €CJIU (JOPMYIIa COIEPKUT TOJIBKO AUIBIOHKIIUU WU
TOJILKO KOHBIOHKIIUHU, TO CKOOKH MOHO OITYCTHTb.

Pacnpedenumenvhuiii 3axon (3aK0H TUCTPUOYTUBHOCTH) JUTSI IOTHUECKOTO CIIOKECHUS U

YMHOKEHHS COOTBETCTBEHHO:
(A&B)VC=(AVC)&(B\VC); (5)
(AVB)&C=(A&C)B&C). (6)

3axon uneepcuu (nmpaBuio ae MopraHa) sl JOTHYECKOTO CIOXKEHUS U YMHOXKECHUS
COOTBETCTBEHHO:

AvB=A&B; @)

A&B=A4 vB. (8)
3aKOHEI HWHBCPCHUU CITPABCIJINBLIL IJISA J'IIO6OFO qucia nepCMCHHbIX.
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Jlnist mpeoOpa3oBaHMi JOrMYECKUX BBIPAKEHUH MCIONB3YIOT CIEAYIOIINE JIETKO TOKa3bIBaeMble
TOXKJIECTBA!

AVO=A; (9) A&1=A; (10)
AV1=1; (11) A&0=0; (12)
AVA=A; (13) A&A=A; (14)
A_VA =1;  (15) A& 4 =0; (16)
A=A (17)

CHpaBeI[J'II/IBOCTB 3TUX 3aKOHOB MOXHO A0Ka3aTh C IOMOIIBIO Ta6J'II/IH HNCTHUHHOCTHU CJIOXXHBIX
JIOTUYCCKUX CBSI3€I7I, OIINCBhIBACMBIX 3aKOHOM.

C IIOMOIIIBIO 3aKOHOB aﬂre6pBI JIOTUKH MOT'YT 6BITB JOKa3aHbl COOTHOLICHUS, IIOJTYYUBIIHEC
Ha3BaHUA.
npaesujia no2i1owerus.
AUA&B)=A; (18)
A&(AVB)=A:; (19)

npaeula CKieueaHusl.
(A&B)( A &B)=B; (20)

(AVB)&( A4 vB)=B; (21)
saxon bneuix - [lopeykoeo:

A( 4 &B)=AVB. (22)
B anre6pe noruku Bee oruyeckue GyHKIIMH MOTYT ObITh CBEIEHBI yTEM JIOTUYECKUX
peoOpa3oBaHUil K TPeM 0a30BbIM: KOHBIOHKIIHH, TU3BIOHKIIMA 1 WHBEPCHHU.

Jlornueckas onepauus — umniuxayus: A—>B= A VB

Jloruueckas oneparus — sKUeareHmruocmo.: A~B=(4 \/B)&(A\/E )

Jlornueckast oneparusi—cymma no mooyiuo 2: AOB=(AVB)&( A v B ).

Jlornueckast onepauus — 3anpem: AAB= A& E_
Jlornueckast oneparusi — «uwmpux Llleghghepar: A | B=A&B

o gk wn P

Jlornueckas onepauus — «cmpenka Ilupcay: AVB=AV B.

Jlns 1oka3aTenbCTBa ATUX COOTHOLIEHHMH JTOCTATOYHO MOCTPOMTH TAOJUIBI UCTUHHOCTH JUIs
MIpaBbIX YacTeil U CPaBHUTH C TaOJIMLIAaMU, IPUBEJICHHBIMU B OINIPEIEICHUSIX.
ITpumep. Beipa3zuTh 1aHHbBIE JOrHUECKUE (PYHKIIUHN Yepe3 dJIeMEHTapHbIE ONepaliu: a)

F=(A>B)>C;5 F=(A®C)!B.

Pemrenue. a) [IpeoOpa3yem cHavana BTOPYIO HMIUTHKAIIAIO M BOCTIONIb3yeMCs TOxaecTBOM (17),
3aTeM mpeodpazyeM MepBYI0 UMIUTHKAIIMIO U TAK)Ke BOCIOIb3yeMcs ToxaecTBoM (17):

F=(A>B)>c=(A>B)vc=(A>B)JvC=AvBvC=AVBvC.
6) IIpeoOpaszyem cHauasa onepanuio «crpenka [lupcay, Bocronab3zyeMcs 3akoHOM j1e Moprana
(7) u ToxxnectBoM (17), 3aTeM mpeoOpa3zyeM OMEPaIHIO «CYMMa 10 MOIYITIO 2):

F=(A@C)l B=(A®C)vB=(A®C)&B=(A®C)&B =(Avc)&(AvC)&B.

Hcnonb3ys 3aKOHBI JIOTUKH, (OPMYJIbI CKIIEMBAaHUS U TOTJIOIEHHUS U CBOMCTBA JTIOTMUYECKUX
OTIEPAIIMA, MOXHO CIIOKHYIO JIOTUUECKYIO (PYHKITUIO 3aMEHUTH 00JIee MPOCTON, HO PABHOCUIILHOM €
byHKIHEH.

[pumep. YrupocTtuts noruueckue Boipakenus: a) (A&B) A& B ); 6) A&BVA.
Pemenue. a) Bocrione3yemcs npaBuiioM qUCTpUOYTUBHOCTH (6) U BBIHECEM 33 CKOOKH A

(A&B) (A&E)=4&(BvB).
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ITo ToxnectBy (15) momyuyaem B v B =1, crenosarensro:

A&BVB j=4&i=4

0) Bocnonbs3yemcs npaBuiiom e Moprana (8) u ToxxaectBamu (17) u (13):

A&BvA=AvBvA=AvBvA=AvVB.

3anamm IS CAMOCTOATEJIBHOIO peIICHU A

3apanue 1.  IlocTpoiiTe TaONMIBI HICTUHHOCTH JJISI JAHHBIX JIOTUYECKUX BBIPAXKCHUI.
3aganme 2.  J[okaxxuTe C MOMOIIBIO TaOJUI] UCTUHHOCTH PaBHOCWIBHOCTH JAaHHBIX JIOTUYECKHX
BBIPAKCHUM.
Ne i/ 3aganmne 1 3aganue 2
1 (A—>B)—>C (A&B)\C u (AVC)&(B\C)
2 (4/B)/IC (AVB)&C u (A&C) (B&C)
3 (4¥B)¥C AvBvCu A&B&C
4 (AvB)&(A vB)C A& B&C u A vB \C
5 (A@B)&C A—>B—>CuAdvB\vC
6 Bacvalea (4VBVC)& A~ B~ C u B&A&C
7 (B&CvA)aA (A®C){ B u (AvC)&(AvC)eB
8 (A@PB)&(APC) (AvB)&A&C n (A& B &C) (A&B&C)
9 A->B—>C (AvB&CO)v(A@B)u(AvB v0)&(4 vB \C)
10 (4&B vA&B)&C (A&B&C) U A—>B)u 4 vB C
3aganue 3.  Belpaszure gaHHbIE JIOTHYECKUE QYHKIUHU YEpe3 DJIEMEHTapHbIE ONEPaLIUU.
3aganne 4. YIpOCTHTE JIOTHYECKHUE BBIPAKEHHUSL.
Ne i/ 3amanue 3 3ananmue 4
1 (4-B)>C X&(X&Yvz)a(xvz)
2 (4/8)—C (Xvy)efvxez)
3 (4AB)—~C X &(Y < X)&(XvZ)
4 A—BC (X >Y)&X &Y
5 (A@B)&C (X &Y)>(z&x)
6 (A®B)&(A—B) (X&Y =2)&X &Z
7 (AvB)JC (x&zvX&Y)a(z->Y)
8 (4@B)&(A%) (xvy&zvxeayeaz)axay
9 4B SC (X >Y)&(Y - X)
10 4BLC (x&Y&zvX&z)ay
3apanue 5.  JlokaxxuTe paBHOCHIBHOCTH (POPMYII, TPOBO/ISI SKBUBAJIICHTHBIE TTPE0OpPa30BaHUSI OTHOM
WM 00eHX YacTeu:
No /it 3ananmue 5

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

“("rA=>B)e A~

OOk WN

3ananmue 6.
Ne i/t

“(AAN-B)=>(B=>A)~—~(A=>B)VAVB;
(A B)A—A;
~(—AV-B)V(A=B)VB~—-(AA-B)=("B=A),
(AVB)A(—FAVC)~(—AAB)V(AAC);
(A=>B)AC~(AABAC)V(—FAA-BAC)V(BAC).

yKa)KI/ITe, B KaKuX CiIydasX BBICKa3bIBAHUC UCTHHHO, @ B KaAKUX JIOKHO:

3amanue 6
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A=B)A@| C);

(AAB)=(CA—-C=AV0);

(AvB)A((A=B)=0C);

(A@B) V(A PC);

(Al B) v(B (B &B));

A=B2—C) A =0C);

(A=B) v(B <0);

(A=B)=(A|C);

(—B=~C);

(AaB Vv—C)) v(—4 AB).
ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1. Pemiutsb 3agaHus B TETPaAIN.
2. [lonyunTh y mpernoaaBatess 3alaHus I CAaMOCTOATEIIbHON PabOThl U PEIINTh UX B TETPAIH.
dopma npeacTaBJieHus pe3yabTaTa:
[IpeacTaBuTh BBITIOJIHCHHBIC 3aJIaHUSI B TETPAIU JJIS MPAKTHYCCKUX pabOT MperogaBaTeo.
Kpurepun oneHku:
Pemrenue 3amaun cuuTaeTcs O€3yNmpedHBIM, €CIM IPaBUIBLHO BBIOpAH CIOCOO PEIICHHS, camo
pEIICHUE COITPOBOKIACTCSA HEOOXOAUMBIMU O0BSICHEHHUSIMH, BEPHO BBIITOJIHEHBI HY)KHBIC BBIYUCICHUS
1 IpeoOpazoBaHus, MOJTYYEH BEPHBIM OTBET, MOCIEOBATEILHO U AKKYPAaTHO 3allMCaHO PEIlleHuE.

OTMeTKa «5» CTaBUTCS, €CIIU:

- paboTa BBINTOTHEHA TOJHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000CHOBAHHMH PEIICHUS HET IIPOOCIIOB U OIIHOOK;

- B PCIICHHMM HET MaTeMaTHYECKUX OIMMOOK (BO3MOXKHAa OJHA HETOYHOCTh, OIHKCKa, HE
SIBJISIFOLIASICA CTICACTBMEM HE3HAHUS WM HETIOHUMAHHS y4eOHOro MaTepuana).

OTMeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBHINIOJHEHA IOJIHOCTHIO, HO OOOCHOBAaHHS IIArOB PEIICHUS HEIOCTATOYHBI (eCiH
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);

- JIONyIlIEHa OJHa OIIMOKa WM JBa-TPU HEJOo4YeTa B BBIKJIAJKAX, PUCYHKAxX, depTexax WU
rpadukax (ecnu 3Tu BUBI pabOTHI HE SIBISUTUCH CHIEIIHATBHBIM 00bEKTOM MPOBEPKH).

OtMeTKa «3)» CTaBUTCS, ECIIH:

- JomyleHbl 0osiee OAHON OMMOKM WK OoJiee ABYX-TPEX HEJAOYETOB B BBIKJIAIKAX, YEPTEKAX
uu rpadukax, HO yJaniuics BiIajeeT 00s3aTeIbHBIMA YMEHUSMH 10 TIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JTOTMYIIEHBI CYIIECTBEHHBIE OIIMOKH, MOKAa3aBIlKe, YTO YYAIIUICSI HE BIaJeeT 00s3aTeTbHBIMU
YMEHUSIMH T10 IaHHOM TeMe B TIOJTHOU Mepe.

O©CoOoONO Ol WN PP

=
o

Tema 2.2. Jloruka npeiuKkaToB
IpakTuyeckoe 3ansaTue Ne 4. Boino/siHeHue onepauunii HaJl NpPeINKaATAMHU
IIpakTyeckoe 3ansaTHe Ne S. /leficTBUsI ¢ IBONYHBIMH BEKTOPAMHU

Hean padoTbi: hopMupoBaHre yMEHUN (HOPMATH30BBIBATH MPEAJIONKEHUS C TTOMOIIBIO JIOTHKU
MPEANKATOB.

Boinosinus padorty, Bel Oynere:

ymemp:

- QaHAJIM3UPOBATH JIOTUKY BBICKA3bIBAHUI U YTBEPKICHUI;

- CTPOUTH OTPULIAHUA K IIPEIUKaTaMm;

- opMaTM30BBIBATH MPEIIOKEHHUS C TIOMOIIBIO JIOTHKH MPEANKATOB.

MarepunanbHoe obecrniedeHue:

Pa3znarounslit Matepuan (KapTOUKH C 3a/IaHUSMU).

Texaudeckue cpeAcTBa 00yUeHHUs: KOMITBIOTED C JUIEH3UOHHBIM MPOTPAMMHBIM O0ECTIeYeHUEM
U MyJIbTUMEAMNA IPOEKTOP.

3ananus:

BHuMarenbHO NIpOYNUTANTE TEOPETUUECKUE CBEICHUS.
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PazbepuTte pemieHue 3agay, NpUBEICHHBIX HUKE, U 3aMUIINTE UX B TETPAb.

PemmTe 3amaun u3 paszaena Ajsi CaMOCTOSTEIBHOTO PEIICHHS.
1.  Omnpenenute 0OBEKT, CBOMCTBO 00BEKTa, 001aCTh 3HAYEHUH, (PYHKIIMIO OTHOLICHUS VI JAHHOU
o0JsacTu, TepM JUIs CIICAYIOIINX BHICKa3bIBAHHMI:
a) monei nox pamunusamu Meanos, [letpo, CugopoB oueHb MHOTO;
0) B¢ pa3IM4HbIC TOUYKH HE COBIA/IAIOT.
2. Bsemute ogHOMECTHBIE MTPEIUKATHI HA COOTBETCTBYIOMIMX O0ACTAX U 3aMUIIATE TPU UX MOMOIIN
CIITYIOIIME BBICKA3bIBAHUS B BU/IE JIOTHKH MPEAUKATOB:
a) BCSIKOE HATypaJibHOE YMCIIO, Jefsiieecs Ha 12, nenurtcs Ha 2,4 u 6;
0) xurenu lIBeiinapuu 00s13aTeNbHO BIAACIOT WM (HPAHITY3CKUM, WM UTAIBSHCKHM, WM HEMEIKUM
S3BIKOM;
B) pyHkuus, HenpepsiBHas Ha oTpeske [0,1] coxpaHseT 3HaK WM NPUHUMAET HyJIEBOE 3HAUCHHE.
3. Baenmute mpeaukaThl Ha COOTBETCTBYIOIIMX OONACTSAX M 3alUIIATE TPU WX MOMOIIH CIETYIOLINe
BBICKA3bIBaHUS B BUJIC JIOTHKH MIPEANKATOB:

a) eClii a — KOPEeHb ypaBHEHHS OT OJHOW MEPEMEHHOW C BELICCTBCHHBIMH Kod(pduuueHtamu, To 4
TaK»e KOPEHb 3TOT0 YpaBHEHMUS,
0) "epe3 IBe pa3IMYHbIC TOYKH IMPOXOAUT OJHA CAMHCTBEHHAS MPSIMAst;
B) KaX/IbIi CTYZIEHT BBIIIOJIHMII, 10 KpaiiHel Mepe, 0/1Hy J1a00paTOpHYIO paboTy;
I) €CIM MPOW3BEJCHUE HATYPaJIbHBIX YWCENl JENUTCS Ha MPOCTOE YHCIIO, TO HA HETO JIENUTCS, 10
KpaiiHel Mepe, OJIMH U3 COMHOKHUTEIIEH.

Kparkue TeopeTuueckue cBe1eHHs
B ucuuncnenun BbICKa3bIBaHUN HET NPEAMETHBIX IEPEMEHHBIX, TO €CTh IEPEMEHHBIX, KOTOPbIE MOTYT
MIPUHUMATh HEJIOTUYECKHE 3HAUCHUS, HAIPUMED, YUCIIOBBIC. J[J1st TOrO YTOOBI B JIOTHUECKHUE
VICUMCIJIEHUS! MOTJIU OBbITh BKJIFOUEHBI HEJIOTHYECKHE KOHCTAHThI M IEPEMEHHbIC, BBOAUTCS MOHATHE
peauKaTa.

Omnpenenenue. N-mecmuvim npedukamom Ha MHOKECTBE X Ha3bIBaeTCs fi-mMecTHas (byHKuH;I u3
n
MHO>KECTBA A BO MHO>KECTBO -'.D‘l.'- .

r

r it e L —_ o
[Ipumepsr. 1. ITpeaukar Ay ="2 = 2" ya vmoxectse < = & — oHOMeCTHDIIL

i _fr . I _ 2 o
2. Ipenukar B*:x Y ="%y > 0" ya muosectse X = R — gymectubrit.

Ecmu A= {}1 , T0 I -MecTHBIN npenukar npeacrasser coboit ! -mectryro 6yneBy GyHkuuio.
HYHBMCCTHLIﬁ IMpEaANKaT MpEACTABIIACT co0o¥i BEICKa3bIBaHUE.
Vo , 1
4 Y =ix=X[A(x)=1i
I[J'ISI KaXXa0ro npeankKara 00J1aCThI0 HICTUHHOCTH HA3bIBAETCS MHOXKECTBO N 7 Ty
Ha KOTOpPOM MpEAUKAT MPUHUMACT 3HAYCHHUC 1.

f 1 U 1] _
[pumepst. 1. J{ns npeaukara Afx) ="x = 2" ya muoxectse £ = f oGmacts

4 - - !
Y=x<Rx<2
NCTUHHOCTHU . T
Bix,y)="xy =0" - g
2. Z[J'ISI npeanKara A J” : 'I}F Ha MHO>XXCCTBC X =R 00acThb
! 7 }
V=yx.y)=R gy =0
HCTHUHHOCTHU 'E _}’ ! 'I}F ) .
[TockonbKy MHOKECTBO 3HaUEHUH JIF000TO MpearKaTa JIEKUT BO MHOKECTBE Gl , TO C IpeArKaTaMu

MO>KHO IIPOM3BOJIUTH BCE OIEPALIMU alTreOphl JOTMKH, U BCE U3BECTHBIE CBOMCTBA JIOTMYECKHX
oreparii 0600marTes st npeAuKaToB. PaccMoTpuM 31U cBoicTBa (114 y100CTBa B CBOMCTBAX
3aIMMCBIBAIOTCS] OJHOMECTHBIE TIPEAUKATHI):
3. KommyTaTuBHOCTSH:
Flahw Olx)=0lx )v Plx) Plx)aOlx)=0lx b Plx)
, .

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

)
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Flabr(Olxbn Blx H=APlx)rn Oxhn Rix)

3. AucTpuOyTHBHOCTD: '

Flabw (D xba BRlx = (Plx)w Clx o (Plx v Rix))

Flahr Az bw Blx H=(Plx ) Olx v (Plx)a Rix ]']'j

Py Pxi=Fxr Pxin Pxi=Px)
X I= ;Dlx |

Py —aPxi=1

6. 3aKOH UCKJIFOUYEHUSI TPETHETO: .

P =Pxi=0

7. 3aKOH IPOTUBOPEUMSI: .
8. 3akonsl e Moprana:

- PlxivQixli=aPix a0

4. NneMII0TEHTHOCTh:

5. 3aKOH ABOMHOIO OTPULIAHHUS:

- Pixialixli=aPx w0

9. CpoiicTBa onepaluii ¢ JOTHYECKUMH KOHCTAaHTaMU:

Pixivl=1 Pxyvl=Px Pxinl=Rxr Pxinl=0

Il {x b [l
3n1ech Plx , ] u Rix!_ TO0BIE PETUKATHI.
B 10 ke Bpems, i1 IpeAMKATOB ONPEICICHBI ONepalliy CIEIUaIbHOTO BUIa, KOTOPBIC Ha3bIBAIOTCS
Keanmopamu.

CumBon “ HaswiBaercst Keanmopom Beeobwmnocmu (O6wmnocmu).
Cumson 3 HasbiBaeTCst Keanmopom cywecmsosanusi.

[IycTp nana 3anuce 7xA (unum EIJCf‘)'l). [Tepemennas * uaswiBaetcs [lepemennoil 6 Kéanmope, a A -
Obaacmuio delicmsust K8aHmMopa.
HMeroT MecTo 3KBUBAJICHTHOCTH:

Elx!.A = ﬁ‘ﬁ"x!.—LA "G"xl.ﬂ = —Elxl.—u“:l
—Elxl.ﬂ = ‘ﬁ“xl.ﬁA —.‘v’xiﬂ = Elx!.—uﬂ

[Mpenukat HazbiBaeTcs Toocoecmaenno ucmunnvim (Toxicoecmeenno 10x#CHbIM), €CIH TIPU BCEX
BO3MOJKHBIX 3HAYEHHUSX IEPEMEHHBIX OH puHUMaeT 3HaueHue 1(0).
CrpaBeniuBbI 2KBUBAJICHTHOCTHU

TXTYR(x, ¥y = Ty 7aPx,y) dxdyPlx.y) =dydelx, v)
PaznouMeHHEBIC KBAaHTOPBI MOKHO IICPECTABJIATH TOJIBKO CIICAYIOIIHUM 06pa30M:
Ty Px.y) — TydaPix,yy dyTxPx.y) — TxdyPix.y)
Oo6patHbie (hOpMyIIbl HEBEPHBI.

IIpumep. OueBUIHO, YTO BBICKA3BIBAHUE Vadylx+y =01 (&£ =R) ucrunno. Ilomensem
dp¥xix+y =01

KBaHTOpBI MecTaMu. [ToydnM BhICKa3bIBaHUE , KOTOpOE SIBJISIETCS JIOKHBIM.
BripaxkeHusi ¢ KBaHTOpaMU MOYKHO ITPe0Opa30BbIBATh CIEAYIOMUM 00pa3oMm:

Vool Pxy o CHx) 1= W Plx ) A WO x) dx Plxhw L x ) i=3xPx) w3 x) .
CHpaBC,Z[.HI/IBLI 3KBHUBAJICHTHOCTHU: ,

TAF() v TN ) = TR v Ty = Y Plx) v Wr Oy =

= VxVyp P(x) vQ{y}}.

FxP(x) » AxCHx)y = P ()~ Iy vh= T Plx) ~ r0iy) 1 =

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

NwmeroT mecTo popmyisr:
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Yol Py O=VxPaya O do Plxyw O i=dxPlxyw O
VI Pix)yw Ci= ¥xPix)yw © TxlPx)a C)=TxP(x)ya O

33}13]‘[1/[5[ AJISl CAMOCTOATEJIBHOI0O PEHICHU S
3aganue 1
OrnpezenuTe, KakKue U3 CAEAYIOIKX MPEAI0KEHUIA HCTUHHBIE, 8 KAKME JIOKHBIE, CYMTAs IPEAMETHOM
00JIaCTHEI0 MHOXECTBO ,Z[CP'ICTBI/ITGJILHBIX yucen R:
vx3y(x +y =9);
IxAy(x +y =9);
Ixvy(x +y =9);
VXVY(X +Yy =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.  3Javhax(x’ +ax + b =0).
3ananmue 2
3 CJIICAYIOIUX MPEANKATOB C IOMOLIBIO KBAHTOPOB HOCTpOﬁTe BCCBO3MOXKHBIC IIPCAJIOKCHU A (KaK
HepBbIe qupre HpeIUIO)KeHI/Iﬂ HpeI[I)II[yIIIefl 321[[3,'{1/1) u OHpe[[eJII/ITe HUX UCTUHHOCTHBIC 3HAUYCHU I,
cuuTas Hpe,Z[MeTHOfI 00J1aCTBEI0O MHOXKECTBO R :
1. xX*+y?=16;
2. (¢+1=0)= (x=1);

NG~ wWNE

3. x<y,
4. x*=25.
3ananue 3

OHpe,[[eJII/ITe u I/I306pa3I/ITe Ha R MHO’>kecTBa HCTUHHOCTHU CIICAYIOMIUX OAHOMCCTHBIX IMTPECAUKATOB!
1. |[x+4|<3;

(x>1) A(x<1);

cos(x) > 1;

(x>1) v(x<1);

X2 +9>0;

(x>1) =(x<1);

(x* > 9) o(x > 3);

8. (x>1)ex<l).

3aganmne 4

Omnpenenure 1 M300pa3uTe Ha ACHCTBUTEIHLHON MIIOCKOCTH MHOKECTBA UCTUHHOCTH CIICTYFOIINX
ABYMCCTHBIX MPECAUKATOB!

1.  (x=0)A(yO0);

No oA W

2. (X[=1yD v (xy>0);

3. (x=0) A (y=0);

4. (X1>2)= (x| <3);

5 (x20) = (y <0);

6. (X2>0)=(x2-2x—3>0);
7.  (x=0) < (y<0);

8. (X*+y?>1)=(xy<0).
3aganme 5

Janummre OIIpEICIICHUS CICAYIOUINX MPEIUKATOB B BUEC q)opMyn, IIpUHHUMAas B KaUeCTBE npez(MeTHofI
00JIaCTH MHOKECTBO HaTypaJbHBIX YHCEJI U UCIIOIb3Ys Hpe,ZLI/IKaTHHﬁ CUMBOJI =, (byHKL[I/IOHanLHLIe
CHUMBOJIBI + U":
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d(x,y) < x nenutca Ha y ;

DO (X, Y, Z) < z sBisieTcst OOIIUM JICIIUTEIEM X U Y

D(X, Y, Z) < z sBiseTcss HAaMOOJIBIIUM OOIIMM JICITUTEIIEM X U Y ;

. P (X) & x mpocTtoe uucio .

3aganue 6

3anumuTe CIeAyIONe YTBEPKICHUS B BUIe GopMyd (MIPH YCIOBUAX MPEIbITYIICH 3a1a4u):
€CJIM YMClIa X U Y ISTATCS Ha Z, TO KX CyMMa TOXKe JICIUTCS Ha Z |

€CJIM X JICJIUTCS Ha Y My JICJIUTCS Ha Z, TO X JISJUTCS Ha Z

CyMMa JIBYX YHCeJl, UMEIOIIHNX Pa3Hyl0 YETHOCTb, HEUETHA ;

OCTaTOK OT JIeJICHUA X Ha 5 paBeH 2 ;

€CJIM TPOU3BEJICHUE JIBYX YUCEN JACIIUTCS Ha MPOCTOE YMCII0, TO HAa HETO JEIUTCS XOTs Obl OJIUH
U3 COMHOXKHTEIICH

Ilopsinok BbINOJTHEHHS PA0OTHI:

1. Pemuth 3aanus B TETpaau.

2. IlonyunTh y mpernoaBatess 3alaHus 1711 CaMOCTOATENIbHON pabOThl U PEIIUTh UX B TETPAIH.

@®opma npeacTaBJieHus pe3yabTarTa:

[IpeacTaBuTh BBHITIOJIHEHHBIC 33a/IaHUSI B TETPAIHU JJI MPAKTHUYECKUX pa0dOT MPEnoaaBaTelo.

Kpurepun onenkmu:

Pemenue 3agaum cumrtaercs Oe3ympedHBIM, €CIW MPAaBUILHO BBIOpAH CIIOCOO PEIICHHUS, Camo
pelIeHue COMPOBOXKIAETCA HEOOXOMUMBIMU OOBSICHCHHUSIMHU, BEPHO BBIMOJHEHBI HY)KHBIC BBIUUCICHUS
1 nipeoOpa3oBaHMsl, MOJTYyYEH BEPHBIN OTBET, MOCJIEIOBATEIBLHO H AKKYPATHO 3aITMCAHO PEIICHUE.

OtMmeTKa «5» CTaBUTCS, €CJIN:

- paboTa BBIIOJIHEHA IOJHOCTBIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000CHOBAHHUH PEIICHUS HET IPOOEIIOB U OIIMOOK;

- B pCIICHUWHM HET MaTEeMaTHYeCKUX OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTh, OITMCKAa, HE
SIBJIAIOILASACS CJIEICTBUEM HE3HAHUS WIIM HEMOHUMaHUsl y4eOHOTro MaTepuaa).

OtMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBITIOJIHEHA ITOJHOCTBIO, HO OOOCHOBAHHS IAaroB PEIICHHsS] HEIOCTATOYHBI (eCiu
yMeHHe 000CHOBBIBATh PACCYK/ICHUS HE SBJUIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH);

- JIOTyIIeHa OJlHA OIIMOKa WU JIBa-TPH HEJOYeTa B BBIKJIAJIKAX, PUCYHKAX, YepPTEeKax WU
rpadukax (eciim 3TU BUJIbI padOTHI HE SBIISTUCH CIIEIUATBEHBIM O0BEKTOM ITPOBEPKH ).

OtmeTka «3» CTaBUTCH, €CIIN:

- jonyueHsl Oosiee oAHON omMOKM WK OoJiee ABYX-TPEX HEAOYETOB B BBIKJIAJKAX, YepTEKax
WM rpadukax, HO yyaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSMU TI0 TTPOBEPSEMON TEME.

OTMeTKa «2)» CTaBUTCS, ECIIH:

- JIOTYIIIEHBI CYIIECTBEHHBIE OLITNOKY, MTOKA3aBINe, YTO YJAIIUHCS HE BIaleeT 00sI3aTeIbHBIMU
YMEHUSMH 10 JAaHHOM TeMe B MOJHOM Mepe.

o

agkrownE

Tema 3.1. KoHeuHble MHOKeCTBAa U KOMOMHATOPUKA
IIpakTnyeckoe 3ansaTHe Ne 6. PelieHne npakTHYeCKUX 32124 HA YUCJI0 COYCTAHUH U
pa3MeleHn i
IIpakTnyeckoe 3ansaTne Ne 7. OnpenesieHne OMHOMHAJIBHBIX KO3((PULIIHEHTOB

Hean: chopmupoBaTs yMeHHE pemiaTh 3a7adyd C UCIMOJb30BaHHEM (OPMYT KOMOWHATOPHKHU:
[IEPECTAaHOBOK, pa3MEUICHUI U COUETaHUI.

Boinoanus padorty, Bul Oynere:

ymembo:
- MIPUMEHSTh CTaHAAPTHBIE METOJIbI U MOJIETH K PEeLICHHI0 KOMOWHATOPHBIX 3a/1a4;
- pelaTh 3a/1auu C UCMOIb30BaHUEM (POPMYI KOMOMHATOPHKH,
- aHaAJIM3UPOBATh 33/1a4y U BBIIETATH €€ COCTaBHbIE YaCTH;
- COCTaBJIATH IJIaH ACUCTBUS;
- peanu30BaTh COCTABJIECHHBIN IJIaH;
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- OLIEHUBATh PE3yJNbTaT M IOCIEACTBUS CBOMX NEHCTBUH (CAMOCTOSTEIBHO WM C TOMOIIBIO
HaCTaBHHKA);
- OIIpeNIeNIATh HeOOX0IMMbIE HCTOYHUKHY HH(OpMaIuy;
- CTPYKTYPHUPOBATh MOIy4aeMyl0 HH(OPMALIHUIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B IepeyHe WH(POPMAIIHH;
- IPaMOTHO M3JIaraTb CBOM MBICIH U O)OPMIIATH TOKYMEHTHI IO MPO(EeCCHOHATIBHON TeMaTuke Ha
TOCYJJapCTBEHHOM S3BIKE;
- NOHUMATh OOIIMH CMBICI YETKO IPOM3HECEHHBIX BBICKA3bIBAHMII Ha W3BECTHHIC TEMBI
(mpodeccroHanbHBIC U OBITOBBIC);
- y4acTBOBATh B JUAJIOrax Ha 3HAKOMBIE 00IIME U TPO(ECCHOHAIBHBIC TEMBI.

MarepunanbHoe obecrnieyeHue:

Pa3garounslii MmaTtepual (KapTOUKHU C 3aJaHUSIMH).

Texuuueckue cpeacTBa 00ydeHUs: KOMIIBIOTEP C JIMIEH3UOHHBIM ITPOrPaMMHBIM 00ecTieueHHEM
U MYJBTHME/INA IPOEKTOP.

3aganmue:

BHumaTtensHO mpoYnTaiiTe TEOPETUUECKUE CBEICHHS.

PazbepuTte pemienue 3aqad, NpUBEIEHHBIX HUKE, M 3AMUIIATE UX B TETPAIb.

Pemute 3amaun u3 pa3zaena aias CaMOCTOSTEIBHOTO PEIICHHS.

Kparkue TeopeTuueckue cBeeHHsA

Komb6unamopuka — onuH W3 pa3/elioB TUCKPETHOW MaTeMaTHUKH, HM3YYarOIIUi CHOCOOBI
MOJICUETA YHCIIa 3JIEMEHTOB B KOHEUHBIX MHOXKECTBaX, KOTOPBINA pHoOpes 00JIbIIoe 3HAYCHNUE B CBSI3U
C HCHOJB30BAaHMEM €ro B TEOPUU BEPOATHOCTEH, MAaTeMaTHYECKOH JIOTHKE, TEOpUH YHUCE,
BBIYUCIIUTENIHON TEXHUKE, KHOEPHETHKE.

MHuo:xecTBa 0€3 MOBTOPEHM I

MHoOXecTBa D3JIEMEHTOB, COCTOSAIIME W3 OJHUX M TeX K€ pPAa3JIMYHbIX DJJIEMEHTOB U
OTJIMYAIONIMECS] APYr OT Jpyra TOJNbKO HX TIOPSAKOM, HAa3bIBAIOTCS HEPECHmAHO06KAMU JTUX

anementoB: P, =n! rae nl=1.2-3-...-n, 0!=1.
Pazmewmenuamu Ha3bIBAIOT MHOXKECTBA, COCTABJCHHBIC W3 N Pa3IMYHBIX DJIEMEHTOB MO M
n!
(n—m)!
Couemanusamu W3 N Pa3INYHBIX DJIEMEHTOB 110 M HAa3bIBAIOT MHOXKECTBA, COJAEpIKAIIHE M
SIEMEHTOB W3 4YHClIAa N 33JaHHBIX, M KOTOPbIE OTIMYAIOTCS XOTSA Obl OJHHUM BJIEMEHTOM:
m_ n!
e
m!(n—m)!

9JICMCHTOB, KOTOPBIC OTIIMNYAKOTCA 1100 COCTaBOM 9JICMCHTOB, 00 ux MOPAAKOM: Anm =

,tme C’ =1, C" =1, C! =n.

Muoxectsa De3 noBTOpeHnii

7 OneMeHTH
na P BCEro T~ HEeT
MHOKECTBA
n

Hopsaaox 8

Aa NOAMHOKECTRE T~ Her
W3 M ICMEHTOB
BIKEH

[lepecranoBkH ’

P =n

n
Pasmelnenns Covyeranmns
m n! m o n!
T, | v ) '
(n—m)! m!(n—m)!

MHoxkecTBa ¢ IOBTOPEHUSIMHU
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”L’])L’C”l(lll()(ﬂ\'ll C nOGMopeHuAMu
— . n!
P (n,n,,.,n,)=

n'tn,l..-n!

Pll)."(’ll((’llll}l ¢ noemopenusamu

m m
A’ =n

Couemanus ¢ nosmopenuamu

o = (n +m—l)! _ o
ml(n—1)! mem-l

IIpaBuja cji0skeHHs] U YMHOKEHHS

Ilpasuno cnoxcenusn. Ecnn ofgHO NeiicTBHE MOXKHO BBIOJIHUTH M crocobamu, a JIpyroe N
croco6aMu, U OHM B3aMMHO UCKJIIOYAIOT JIPYT JIPYyra, TO BBIIOJHUTH OJHO JII000€ U3 ITUX NEHCTBUIN
MOXHO (N + M) criocobamu.

Ilpasuno npouseeoenus. Ecnu 00beKT A MOXKHO BbIOpaTh M3 COBOKYMHOCTH OOBEKTOB M
crocobaMu ¥ TMOCIIe KaXKJIOTO TaKoro BBIOOpa OOBEKT B MOXHO BEIOpaTh N crocobamu, TO Tapa
00BEKTOB (A4, B) B yka3aHHOM MOPsIIKE MOKET OBITH BhIOpaHa m 1 crocodamu.

IIpumeps! peurenus 3a1a4

Pa3memenus 0e3 noBToOpeHunii
3agaya 1. CKOJIBKO MOXKHO COCTaBHUTH TelIe()OHHBIX HOMEPOB M3 6 IU(P KaXKIblid, TaK 4TOOBI BCE
nudpbl OBLIN Pa3THYHBI?

Pemenne. Dto mpumMep 3aaun Ha pa3MmenieHue 6e3 moBropennid. Pazmematorces 3aeck 10 mudp mo 6.
A BapHaHTBhI, IPU KOTOPBIX OJAMHAKOBBIE IIU(PHI CTOSAT B pAa3HOM HOPSIKE CUUTAIOTCS PA3HBIMHU.
3HauuT, OTBET Ha 3a4a4y Oy1eT:

Al = _10 =151200
(10-6)! _

3agaya 2. CkoabKUMH crioco0aMu 4 IOHOLIM MOTYT MPUITIACUTh YeThIpeX M3 IIECTH JIEBYILIEK Ha
TaHen?
Pemenne. /[Ba roHOIIM HE MOTYT OZHOBPEMEHHO NPUIJIACUTh OJIHY U Ty K€ JeBYIIKY. I BapuaHTHI,
P KOTOPBIX OJTHH U T€ e JEBYIIKH TaHIYIOT C pa3HBIMHU IOHOIIAMHU, CYUTAIOTCS Pa3HBIMH, TIOATOMY:
Aj = & = 20 =360

6-4)! 2
Bosmoxno 360 BapuaHTOB.

IlepecTanoBkHu 0€3 NOBTOPEHUI
3apaua 3. CKOJIbKO Pa3IMUHBIX MIECTU3HAYHBIX YUCEN MOXKHO cocTaBuTh u3 1udp 0, 1, 2, 3, 4,5, ecnu
1UGpPHI B YUCIIE HE TOBTOPSIOTCS?
Pemenue.
1) Haiizem KOJIMYECTBO BCEX MEPECTAHOBOK U3 3THX nudp: Pe=61=720.
2) 0 He MOXeT CTOSATh BIIEPEAM YKCIA, MOITOMY OT 3TOTO YHCiIa HEOOXOJAUMO OTHSATH KOJHYECTBO
NePeCTaHoOBOK, Ipu KoTopoM 0 crout Briepeau. A 3to Ps=5!=120.
Ps-P5=720-120=600.

Co4eranus 0e3 NOBTOPEeHU I
3agaua 4. CKOJIbKO TPEXKHOMOYHBIX KOMOMHAIMM CyIIECTBYET Ha KOJOBOM 3aMKe (BCE TpU KHOIKHU
Ha)KMMAIOTCS OTHOBPEMEHHO), eciii Ha HeM Bcero 10 nudp.
Pemenne. Tak Kak KHONKH Ha)KUMAIOTCST OJTHOBPEMEHHO, TO BBIOOP ATHX TPEX KHOIIOK — COYETaHHE.

10! ~8-9:10

(20-3)r-3 6
3apgava 5. YV oxHOro yesnoBeka 7 KHUT MO0 MaTeMaTuke, a y Broporo — 9. CKonbKuMHU crioco0aMu OHU
MOTYT OOMEHSTh APYT Yy Apyra JABe KHUTH Ha JIB€ KHUTH.
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Pemenmne:
Tak kak MOPSIAOK CIIEIOBAaHUS KHUT HE MMEET 3HAYCHHS, TO BBIOOpP JIBYX KHHT - coueTaHue. [lepBbrit

I .
YeJIOBEK MOXKET BbIOpaTh 2 KHUTH C72 = @ ;)l > = 627 =21 cnocobamu. BTopoii ueroBek MokeT
2 q 8-9
BbIOpaTh 2 KHUTU C§ = ©_2)1. 2! = > =36 cnocobamu. 3HAYUT BCErO MO MPABUIY IPOU3BEICHUS

BO3MOHO 21-36=756 BapuaHTOB.

3apava 6. [Ipu urpe B qomuHO 4 urpoka Aenar nmopoBHy 28 kocreld. CKOJBKUMH CIOCOOAMU OHH
MOTYT 3TO cJenaTh?

Pemenue: IlepBoiii Urpok nenaet BbIOOp u3 28 koctel. Bropoit u3 28—7=21 koctu, Tpetuii u3 14, a

ueTBepTHI UrpoK 3a6upaeT ocTaBmMecs kocTH. Clen0BaTebHO, Bo3MOxkHO Cgg -Cly -C, .

Pa3MeneHusi M coueTaHusl ¢ MOBTOPEHUSIMU
3agaua 7. CKOJBKO TPEX3HAYHBIX YMCET MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?
Pemenne. Tak kak nopsiiok nudp B 4KCle CYHIECTBEHEH, IIU(GPBI MOTYT HOBTOPSITHCS, TO 3TO OYAYyT

pa3MenieH s ¢ TOBTOPEHHUSIMH U3 TISITH YJIEMEHTOB TI0 TPH, a UX YHCIIO PAaBHO A53 =5% =125,

3agaua 8. B konaurepckoM MarasMHe MNpojaBajguch 4 copTa NHPOKHBIX: 3KIJIEPHI, ECOYHBIE,
HaroJeoHb! U ciaoeHble. CKOJIBKUMH CIIOCOOaMU MOXKHO KYIUTh 7 MMUPOXKHBIX.
Pemenne. [lokynka He 3aBUCUT OT TOro, B KaKOM MOpPSAKE YKJIaJbIBAlOT KYIUIEHHBIE IUPOXHBIE B
KopoOKy. [Tokynku OyayT pa3auMuHbIMHU, €CIIM OHU OTJIMYAIOTCA KOJMYECTBOM KYIUIEHHBIX MUPOKHBIX
xoTs Obl ojiHOro copta. CienoBaTesIbHO, KOJIMYECTBO PA3IMYHBIX MOKYIIOK PaBHO YUCIY COYETaHUMN
YEThIPEX BUIOB MUPOKHBIX 110 CEMb: CZ = (7+4-1) = 10 =120.

n4-nyr -3
3agaua 9. OOe3bsiHY MOCaIMIM 3a NUINYLIYI0 MAIlMHKY C 45 KJIaBUIIaMH, ONPEAETIUTb YUCIIO
MONBITOK, HEOOXOIUMBIX JIJIsi TOTO, YTOOBI OHA HABEPHsKA HameyaTajia nmepByro cTpoky pomana JI.H.
Toncroro «Anna Kapenunay, ecinu cTpoka coiepkKuT 52 3Haka U MOBTOPEHUH He Oyaer?
Pemenne. Ilopsmoxk OykB umeer 3HaueHUE. BykBbI MOTYT MOBTOPATHCS. 3HAUUT, BCETO €CTh

A2 =45 apuanToB.

IlepecTaHOBKH ¢ NOBTOPEeHUSIMH
3agaua 10. CkonbkUMHU cIOCOOaMH MOXKHO TIEPECTaBUTh OYKBBI CIIOBA «aHaHAC»?
Pemenne. Becero 6ykB 6. M3 Hux omunakoBel: Nl (a)=3, n2(1)=2, n3 (c)=1. CnenoBaTenbHO, YUCIO
pa3INYHBIX IEpecTaHOBOK paBHO Py (3,2,1) = _o =60.

3.2

3agaum 1J151 CAMOCTOSITEJILHOTO PeleHHs
1. CxonbKO epecTaHOBOK MOXHO CAeNaTh U3 OYKB cioBa «Muccucumnmy.
Otsert: 2520
2. Nmeercss TATh pa3iW4YHBIX CTYJIBEB M CEMb PYJIOHOB OOMBOYHOM TKAaHW pa3IMYHBIX I[BETOB.
CKOJNBKMMHU CIOCO0aMH MOKHO OCYILIECTBUTH OOUBKY CTYJIBEB.
OtBet: 16807
3. Ha namsartueie cyBenupsl B «llosxe Uyzaec» cmoHCOpHI pesiaratloT KoeBapku, yTIOTH, TeJaepoHHbIe
ammapatbl, Tyxu. CKOTBKAMH crioco0amMu 9 y4acTHHKOB HUTPBI MOTYT MOJYYUTH 3TH CYBEHHUPHI?
CKOJBKMMHU crIOco0aMH MOTYT OBbITh BEIOpaHbI 9 MpeAMETOB Il yHaCTHUKOB UI'PbI?
OTBeT: 49, 220
4. CKOJNBKMMHU CTIOCO0aMH MOXHO PacCTaBUTh Ha IIAXMATHOM Jlocke § jajeil Tak, YToObI Ha OJHA U3
HUX HE MOrJjia OUTh Ipyryro?
Ortsert: 40320
5. CkonbKO MOKET OBITh CiTydast BbIOOpa 2 KapaHJamiel U 3 pydek U3 MATH Pa3IMyHbIX KapaHaamei u
IIECTH Pa3INYHBIX pydeK?
OtBet:200
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6. B Tteuenune 30 nHell ceHTsAOps ObUTO 12 MOXKIUTMBBIX AHEH, 8 BETPEHBIX, 4 XOMOMHBIX, 5 JOKIITUBBIX
U BETPEHBIX, 3 JOXKJIMBBIX U XOJIOAHBIX, & OIUH J€Hb ObUT U JT0KIJIUBBIM, U BETPEHBIM, U XOJIOJHBIM.
B Teuenue ckonpkux JHEH B CEHTAOPE CTOsIIA XOpOoIlas Moroa.

Otser: 15

7. Ha depme ectb 20 oBen u 24 cBuHBbH. CKOJBKMMHU CIIOCOOAMU MOXKHO BBIOPATh OJIHY OBILY U OJHY
cBuHbio? Eciiu Takoil BBIOOp yxkKe clienaH, CKOJIbKUMU CIIOCO0aMU MOKHO CJIelaTh ero erie pa3?
OrtserT: 480, 437

8. CKOJIBKMMH CI0OCOOAMU MOKHO BBIOPATH INIACHYIO M COTJIACHYIO OYKBBI U3 CIIOBA «3JaHUE)?

OtgeT: 9

9. CKONBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YHCEN, HAUMHAIOIIUXCS HEUYETHON [ poii?

Otsert: 25000

10. B kHmxkHBIM Marazun mnoctynuin pomansl @. Kymepa «lIpepusi», «3Bepoboit», «lImuony,
«[Tuoneprb», «CnemompiT» MO OJWHAKOBOW 1eHe. CKONbKUMH CIoco0amMu OuOIHOTEKa MOMKET
3aKynuTh 17 KHUT Ha BEIOPAHHBINA YeK?

Otsert: 2985

dopma npeacTaBJieHus pe3yabTarTa:

Pemenwue 3ama4, ohopMIICHHOE B TETPAIH.

Kpurepuu onenkmu:

Pemenue 3amaun cumTaercs Oe3ympedHbIM, €CIU MPaBUILHO BBIOpAH CIOCOO PEIICHHs, camo
pelIeHre COMPOBOXK/IAETCS HEOOXOAUMBIMHU O0BSICHEHUSIMU, BEPHO BBIMOJIHEHBI HY)KHbBIC BHIYUCIICHUS
1 nipeoOpa3oBaHusl, MOJIYyYEH BEPHBIN OTBET, MOCJIEI0BATEIBLHO H AKKYPATHO 3aITMCAaHO PEIICHUE.

OtmeTka «5» CTaBUTCS, €CIIH:

- paboTa BBINTOJIHEHA TIOJTHOCTHIO;

- B IOTUYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPOOeIoB U OMINOOK;

- B pEIICHHMH HET MaTeMAaTHYeCKUX OIMHMOOK (BO3MOXKHA OJlHA HETOYHOCTh, OIMCKA, HE
SIBJIAIOILASACS CIIEICTBUEM HE3HAHUS WIIM HEMOHUMaHUsl y4eOHOro MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBHIMOTHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS HEAOCTATOYHBI (eCiH
yMeHHe 000CHOBBIBATh PACCYK/ICHUS HE SBJSUIOCH CIIEUATBEHBIM O0BEKTOM MTPOBEPKH);

- JIOTyIIeHa OJlHA OIIMOKa WU JIBa-TPH HEJOYeTa B BBIKJIAJIKAX, PUCYHKAX, YepPTEeKax WU
rpadukax (eciiu 3TU BUJIbI padOTHI HE SBIISTUCH CIIEIUATBEHBIM O0BEKTOM ITPOBEPKH ).

OtmMmeTKa «3» CTaBUTCS, €CIIU:

- JonyueHsl Oosiee oAHONW OMIMOKM WK OoJiee ABYX-TPEX HEAOYETOB B BBIKJIAJKAX, YepTEkKax
WK rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSEMOI TEME.

OTMeTKa «2)» CTaBUTCS, ECIIH:

- JIOMYIIIEHBI CYIIECTBEHHBIC ONTMOKH, TOKA3aBIIUE, YTO YUAILIUICS HE BIaJeeT 00sI3aTebHBIMU
YMEHHUSMH 10 JaHHOM TeMe B MOJTHOM Mepe.

Tema 3.2. BeposiTHOCTD
IIpakTnyeckoe 3ansaTHe Ne 8. BolunciieHne BeposITHOCTEH ¢ HCIOJIb30BaHHeM Gopmya
KOMOMHATOPUKHU

easn: chopmMupoBaTh yMEHHE peliaTh 33/1a4M Ha BHIYUCICHUE BEPOSITHOCTH C MCIIOIB30BaHUEM
(bopMyIs1 KOMOMHATOPHKH.

Beinosinus padory, Bel Oyaere:

ymemb:
- [IPUMEHATH CTAHIaPTHBIE METObI U MOJEIIH K PEIIECHUIO BEPOATHOCTHBIX 3a/1a4;
- AHAJIM3UPOBATH 33J1a4y U BBIJEIATH €€ COCTaBHBIC YaCTH;
- COCTAaBJIATH IUIAH JICUCTBUS;
- peanu30BaTh COCTABJICHHBIN IJIaH;
- OLICHMBATh PE3YyNbTAaT M IOCIEACTBHUA CBOMUX JEHCTBUHI (CaMOCTOSITEIBHO WJIH C IOMOIIBIO
HACTaBHUKA);
- OIpeIeNIATh He0OX0IMMblEe HCTOYHUKH MH(OpMAIUH;
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- CTPYKTYpPUPOBATH MOTy4aeMyI0 HHPOPMAITHIO;
- BBIZICIISITH HAMOOJIee 3HAYNMOE B TIEpeuHe HH(popMaIuu;
- IPaMOTHO M3JIaraTh CBOM MBICIH B O(DOPMIIATH JOKYMEHTHI IO MPOPECCHOHAIBHON TeMaTHKE Ha
rOCy/1apCTBEHHOM SI3bIKE;
- MMOHUMATh OONIMI CMBICT YETKO TPOU3HECEHHBIX BBICKA3bIBAHUW HAa WM3BECTHBIC TEMBI
(mpodeccroHanbHbBIE U OBITOBBIC);
- y4acTBOBATh B IMAJOraxX Ha 3HAKOMBbIE 00IMe U MPO(eCcCHOHATBHBIE TEMBI.

MarepuajibHoe o0ecnieueHue:

Pa3narounsblii Matepuai (KapTOUKH C 3a1aHUSMH).

TexHuueckue cpeacTBa 00y4eHHs: KOMIBIOTED C JIMLIEH3UOHHBIM MPOTPaMMHBIM 00ecIieYeHHEM
U MyJbTUMEIHNA TPOCKTOP.

3aganue:

Pazbepute pemienue 3a1a4, IpUBEICHHBIX HIDKE, U 3aIUIINATE UX B TETPAIb.

Pemmte 3anaun u3 pasnuena st CaMOCTOSATEIBHOTO PELICHUSI.

IIpumepsI pelieHus 3a1a4

3agaua 1. HaiiTu BepoATHOCTH TOTO, YTO MPU OPOCAHMM WUTPATLHOM KOCTHU BBINAAET YHUCIIO,
KpaTHOE TPEM.

Pemenue: Yucno Bcex dSaeMEHTApHBIX COOBITUH N =6, YKUCIO DSJIEMEHTAPHBIX COOBITHA,

OJaronpUATCTBYIONIMX JaHHOMY COObITHIO A, m=2 (3T0 BBINAJAEHUE 3 Wik 6), 3HAYMT,
m 1

P(A)=—==.
n 3

B crnenyrommx AByX mpuMepax MbI HCHOJb3yeM KOMOWHATOPHBIE TMOHATHUS (COYETaHHA W
NIEPECTAaHOBKH), pa300paHHbIE BBILIIE.

3agaua 2. B ypHe HaxoauTcs 7 mapoB, U3 KOTOpbIX 4 Oenbix U 3 yepHbIX. M3 ypHBI Hayraj
BbIHMMaeTcs TpH 1mapa. Hailtu BeposTHOCTb TOro, 4To JiBa 1apa OyayT OesbIMHU, a OIUH — YEPHBIM.

Pemenwne: Yncno BceX AIIEMEHTapHBIX COOBITHH N :C;’ =35, 4KCII0 BJIEeMEHTAPHBIX COOBITHIA,

21 m CXC, 18
OnaronpusaTCTBYIOIUX HaHHOMY coObituro A, m=C,C; =18, 3nauur, P(A)= PR (o
7

MOBOJIy HaxoxkaeHus: N u M cM. aHATOTHYHYIO 3a7]a4y B puMepe 7).

3anaua 3. Ha KHIKHOU MOJIKE CITydallHO pa3MeIaloTCs 8 KHUT, U3 KOTOPBIX 5 — MO MaTeMaTHKE
u 3 — no ¢usuke. HaliTu BEepoOSITHOCTH TOTO, YTO ClieBa OYAyT BCE KHUTU MO MaTeMaTHKe, a ClipaBa —
BCE KHUTH 1O (PU3HKE.

Pemrenne: Yucno Bcex snmeMeHTapHBIX cobObiTuit N =P, =8!, uncno smemenrapHbix coObITHI,
m 53 1

GIaronpPUATCTBYIOIMX JaHHOMY coObiThio A, M= PP, =513, snauur, P(A) = —="— .
n 8 56

3aga4u 1719 CaMOCTOATEIbHOTO PeLICHUsI

KaxoBa BeposiITHOCTH TOTO, YTO Hay/layy BBIOpaHHOE ABY3HAUHOE YHCIIO HE COJAEPKUT HU OJHOU
JBOUKU?

2. Orpsan ywammxcs M3 25 4YenoBEK y4JacTBYeT B BOCHM3MpOBaHHOW wurpe. B orpsge 5
CJIEIONBITOB U 4 cBA3MCTA. B pa3BenKy HaJ0 HallpaBUTh YEThIpEX ueloBeK. KakoBa BEPOATHOCTH TOTO,
YTO B pa3BeArpynmny OyAyT BKIIOYEHBI 2 CBSI3UCTA U 2 CJIENONbITA, €CIIM BKIOYEHHE B pPa3BeArpyIITy
PaBHOBEPOSTHO JJIs1 JIIOOOTr0 Y4eHUKa?

3. Ha kaproukax HamucaHnbl Leible yncaa ot 1 go 15 BxumrountensHo. Haynauy m3BiekaroTcs
IBe KapTouku. KakoBa BEpOSATHOCTh TOrO, YTO CyMMa UYHMCEJl, HAMMCAHHBIX HAa ATHX KapTOYKaX, paBHA
necsaTu?

4. Jlna nexxypcTBa Ha Bedyepe IyTeM >KepeObeBKU BBIIENAIOTCA 5 uenoBeK. Beuep mpoBoaut
KOMHMCCHS, B cocTaBe Kotopou 10 roHOomen m 2 aeBymku. Haliqure BEpOSTHOCTH TOTO, YTO B YHCIIO
JeKYpPHBIX BOIIYT 00€ IeBYILIKH.
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5. Nmeercs 6 OunetoB B Tearp, U3 KOTOphix 4 Oumiera Ha Mmecta mepBoro psna. Kakosa
BEPOSATHOCTb TOT'0, YTO U3 TPEX HayJauy BIOpAaHHBIX OMJIETOB JBa OKa)KyTCs Ha MECTa IEpBOTro psaa?

6. buser B maprep crout 50 xorm., Ha GenpdTaxk — 40 xom. u Ha sapyc — 30 xom. Haiigure
BEPOSATHOCTb TOT'0, YTO B35ThIE HAayauy JIBa OMJIETa CTOAT BMecTe He gopoxe 80 Korl.

7. Ha oguH psig U3 ceMu MecT CiIydailHbIM 00pa3oM paccakmBaioTcsi 7 yueHHKoB. Haiinure
BEPOSATHOCTH TOT'0, YTO 3 ONPEIEICHHBIX YUCHUKA OKXKYTCS PSJIOM.

8. N3 OykB cioBa COOBITHE, COCTABICHHOTO C IOMOUIbIO pa3pe3HON a30yKH, H3BICKAIOTCS
HayJayy M CKJIaJbIBalOTCS JIPYT 3a JPYroM B HOpsjKe MX U3BJIeueHMs 3 kapTouku (OykBbl). KakoBa
BEPOSITHOCTH MOJIYYUTH IIPH 3TOM CIIOBO OBIT?

9. U3 matH BUJIOB OTKPBITOK, MMEIOLIUXCSA B aBTOMAare, HayJady BBIOMPAIOTCS 3 OTKPBITKU.
KakoBa BepoSITHOCTB TOTO, YTO BCE OTOOpAaHHBIE OTKPBITKU OyayT pa3Hbie?

10. Bo Bpems CHOpTHMBHOW HUIphl 110 KOMaHJI€ BEIYLIErO0 «CTaHOBHUCH!» 10 y4yeHHKOB B
CIIy9aifHOM TOpsiIKe 00pa3oBaJid CTPOU B OJHY IIepeHTy. KakoBa BepOSTHOCTh TOTO, YTO YYCHUKH A
U B okaxyTcs OTeNEeHHBIMU APYT OT Apyra TpeMsl y4YeHUKaMu?

IIpumeps! pemtenus 3a1a4

3apgaua 1. B ypue Haxoaarcs 6 Genblx u 5 u€pHbIX mapos. Haiitu BeposTHOCTH TOrO, 4TO M3
ISITH CITY9aiiHO B3SITHIX IIAPOB

a) He 0oJIbIIe ABYX OEINBIX;
0) XOTs1 OBl OJTUH OCIIBIHA.

Pemenve. a). Cobbite A — He Gosbliie ABYX OEJBIX LIAPOB — PABHO CyMME TPEX MOMapHO
HECOBMeCTUMBIX coObiTHi A, A, A, — OenbIx IIapOB COOTBETCTBEHHO HU OJHOTO, OJHH, JBa:
A=A +A+A,. 3uauur, 1O  TeopeMe  CIOKEHHS IS  HECOBMECTHBIX  COOBITHIA

cic: | cict |, cici
ci ¢ c

P(A) =P(A) +P(A)+P(A) =

1 30 150 181

+ + =

462 462 462 462
3aj1aqy B mpumepe 12).

0). Jlns HaxXOXIeHUST BEPOSTHOCTH COOBITHSI B — XoTs GBI omuH Oenblil map — HEYI00HO

HCIOJIb30BATh TEOPEMY CIIOKEHHS, T. K. IPUILIOCH OBl MOJCUNTHIBATH BEPOSITHOCTH IMSATH COOBITHH.

ITosToMy Bocmonb3yeMcss TeopeMoill 5, KoTopas cBOAMT BbluucieHue P(B) k BblumcieHuio

(HO MMOBOAY BBIYMCIICHHA JAaHHBIX BCpOHTHOCTef/'I CM. aHaJIOTUYHYIO

BEpOATHOCTH MPOTUBOTOJIOKHOTO COOBITHS B — HU 0HOTO GeI0ro 11apa, T. €. Bee Mmaphl YEpHbIe:
5
P(B)=1-P(B)=1- =5 =1 1 401
C 462 462
3agaua 2. /[Ba cTpeska CTpENSIOT 1O MUIIEHH. BeposTHOCTH MonajgaHusi MEpBOro CTpenKa
pasHa 0,6 Broporo — 0,8. HaiiTu BEpOsTHOCTH NONaAaHUs

a) 000UX CTPEJIKOB;

0) pOBHO OJTHOTO CTPEJIKa;

B) XOTsI ObI OJTHOTO CTpPEJIKA.

Pemenune. O603naunm uepe3 A u B coObiTst — moman B MuIiieHs MEepBbIiA W, COOTBETCTBEHHO,
BTOpPOH CTpEJIOK. 3aMeTHM, UTO 3THU COOBITUS He3a8UCUMbL. 3AMETUM TaKKe, YTO U MIPOTUBOMOJIOKHBIE
COOBITHSL (TPOMaxM CTPEIKOB) — He3aBUCHMMbI. C TIOMOIIBIO H3BECTHBIX HaM ONepanuii Haj
coOBITHSIMU BbIpa3uM 4epe3 A u B coObITHs, BEpOSATHOCTH KOTOPBIX SIBISIFOTCS HCKOMBIMH.

a). OueBuaHO, MHTEpecyrollee Hac coObitue ectb AB. Torga mo TeopeMe YMHOXEHHS LISt
HezaBucuMbIx coosrtrii P(AB) = P(A)P(B) =0,6-0,8=0,48.

0). Unatepecyromee Hac codpitue ectb AB + AB. Craraembie B 3TOi CyMMe€ — HECOBMECTHBIC
COOBITHS, & COMHOXKUTEIH B KaKJOM MPOU3BEACHUN — He3aBUCHMBIE. TOr/a Mo TeopemMaM CIOKEHUs
JJIA HECOBMECTHBIX COOBITHI u YMHOXKCHUA JJISA HE3aBUCHUMBIX CcOOBITHH

P(AB + AB) = P(A)P(B) + P(A)P(B) =0,6-0,2+0,4-0,8 = 0,44.
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B). UuTtepecyromee Hac cobsitie ectb A+ B. ITo Teopeme croskenus (s ABYX MPOM3BOJIBHBIX
COOBITHIA)

P(A+B)=P(A)+P(B)-P(AB) = P(A)+P(B)-P(A)P(B)=06+08-0,6-08=0,92.
3aMeTHM, YTO MPOTHBOIMOJIOKHBIM coObiTHeM K A+ B sBisiercs AB (HM oAMH HE moran).
Torma uCkOMyr0 BEpOSITHOCTh MOKHO HAWTH U Yepe3 POTUBOIOIOKHOE COOBITHE:
P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.
3agaua 3. Tenerpaduoe cooOmeHne COCTOMT W3 CcUTHAJIOB "touka" wu  "Tupe'.
CrarucTryecKkue CBOMCTBA MTOMEX TAKOBBI, YTO HCKAXKAIOTCS B cpeaHeM 2/5 curnanoB "touka" u 1/3
curtHasioB "tupe". I3BeCTHO, YTO Cpe/iu MepeaBaeMblX CUTHAIOB "Touka" u "Tupe" BCcTpeyaroTcs B
cooTHoeHuH 5:3. OnpeneanTb BEpOSITHOCTh TOTO, UTO NMEPEAAHHBIN CUTHAI UCKAaXEH.
Pemenne: PaccmoTtpum crienyromue coObitusi: A — curHaia UCKakEH (BEPOATHOCTH KOTOPOI'O
ABIsieTCsl McKoMoi), H, — mepenan curnan "touka", H, — mepenan curnan "tupe" (ABe T'MIIOTE3BI,
oOpa3yrolue MoJIHYI0 IPyMy, T. K. OHM HECOBMECTHBI M OJJHA U3 HUX 00s3aTeabHO uMeeT MecTo). 1o

yemosuto  P(H,):P(H,)=5:3 u P(H,)+P(H,) =1, nostromy P(H,) =§ u P(H,) =g. HN3BecTHbIC

BEPOATHOCTH TOIO, YTO CHUTHaibl "Touka" M "TUpe" HCKaXKaloTCs, BBICTYNAIOT KakK YCJIOBHbBIE
BEPOSTHOCTH HMHTEPECYIOILEro Hac COOBITHS npu CIpaBeIJIMBOCTH TUIIOTE3:

R, (A)=2/5 R, (A)=1/3. BepositHocth  coObiTHst A Haxomum 10 (OpMysie  MOJHON

BCPOATHOCTU:

by 5.2,31_3

. + . .

85 83 8
B ycnoBusx mpumeHeHuss (GOpPMYITBbI MOJHON BEPOSTHOCTH PACCMOTPHUM CICAYIOIIYIO 33]ady:
4YeMy paBHa YCJOBHasi BEpOATHOCTh rumnote3bl H;, ecnu cobbite A mnpoumsouwio? Oteer naéres

cienywoien gpopmynoii batieca:
P(H) P, (A)
P(A)

IIponomxenue 3anaun 3. [lycTs nepenaHHblii CUTHAN UCKaXEH. YeMy paBHaA BEpOSTHOCTB TOTO,
4TO ObLIA MepenaHa "Touka"?

Pemenue: Mckomas BepoSTHOCTH BeIuHcCIseTcs o hopmyne baiieca:

5 2

_ P(Hl)PHl(A) _ 8. 5 _g

P(A) 3 3

8

3agauu 1719 CaMOCTOSITEILHOTO peleHus!
1. BeposTHOCTB TOTO, UTO CTPEIOK MpU OJHOM BhIcTpese BbiOuBaeT 10 oukoB, paBHa 0,4; 9 oukoB —
0,3 u 8 wim Mmenbuie oukoB — 0,3. HaiiTu BEpOSTHOCTH TOr0, YTO NPHU OJHOM BBICTPENIE CTPENIOK
BBIOBET HE MEHEE 9 OUKOB.
2. B xiy6 npunecnu B kop3uHe 9 peikux U 11 cepbix koTsaT. CHadana BRIHUMAIOT OJHOTO KOTEHKA,
3aTeM Jpyroro, He BO3Bpallas nepBoro odparHo. KakoBa BepoOATHOCTH TOTO, YTO KOTSTa Pa3HOTO
nBsera?
3. B ogHoMm simuke 6 cuHuX U 11 3enmeHBIX mapoB, a B ApyroM — 7 CMHMX U 9 3eneHbIX mapos. U3
Ka)KJI0T0 AIIMKa B3sUIM N0 0iHOMY 1iapy. KakoBa BeposiTHOCTH TOr0, 4TO 00a 11apa cuaue?
4. B xopobke 4 Oenbix u 5 4yepHbIX ¢yrOonok. Hayraag BbeiTackuBaroT aBe ¢yroonku. Haiitu
BEpPOSITHOCTH TOTO, UYTO OfHa ¢yTOONIKa Oenast, Ipyras — yepHas?
5. B ypue naxoasarcs 10 mapos: 3 6enbix u 7 yepHbIX. V3BIeKaloT o uH 1map, a 3aTeM apyroil. Haiitu
BEPOSITHOCTB TOTO, YTO IEPBBIH IIAp YEPHBIM, a BTOPOH — CHHMIA.
6. B cnenmanusupoBaHHyo O0JIbHUIYY TOCTyMaeT B cpeaHeM 50% 6onbHbIX ¢ 3a0oneBanueM A, 30% -
c 3abonieBanunem B, 20% - ¢ 3aboneBanuem C. BeposTHOCTh MoTHOTO M31eueHust 6one3nn A pasHa (.7,

PA(Hi):

Pa(H,)
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st 6onesneit B u C atu BepositHOCcTH paBHBI cooTBeTcTBeHHO 0.8 1 0.9. Kakoii nporeHT nanueHTos,
MOJIHOCTHIO M3JICYUBUIMXCS IO OKOHYAHUU Kypca JIeueHUs ?

7. Ha tpex mouepeit Huny, EBy u Aiirynb B ceMbe BO3JIOKEHA OO0S3aHHOCTH MBITH mocyny. HuHa
BoimonHsieT 40% Bceil pabotrel, a ocraibHble 60% pabotel EBa u Ailiryne agenst moposHy. C
BeposiTHOCThIO 0.02 Huna mMoxeT pa3duth mo KpaiiHeil Mepe oaHy Tapenky; 1t EBbl u Aiiryns sta
BEpOATHOCTH paBHa cooTBeTCTBEHHO 0.03 1 0.04. PoguTenu He 3HAIOT, KTO MbUI ITOCYAY BEYEPOM, HO
OHH CJIBIIIANIN 3BOH pa30UTOM mocy/sl. Ubst ouepesib MBITh MOCY/Y B ATOT Bedep Hanbosee BeposiTHa?
8. OnuH BiacTeNNH, KOTOPOMY €ro 3BE3704eT HACKYUYWJI CBOMMH JIOKHBIMH IMPEICKa3aHUsIMU, PEIIUI
Ka3HUTh ero. OpHako, Oyaydn OdeHb JAOOPBIM IMOBEIUTENIEM, OH PEHIMJ JaTh 3BE3/I0YETY IIAHC U
MPEJIOKUTh €My paclpeAeNuTh MO JBYM YpPHAM 4eTbIpe Iapa: JBa OesibIX W ABa uepHbIX. [lamau
BBIOMpAET OAHY M3 YPH U M3BJIEKaeT M3 Hee oAuH map. Eciu map Oyaer 4epHBIM, TO 3Be3j04YeTa
Ka3HAT, B NIPOTHUBHOM Cjy4yae ero >Xu3Hb OyaeT cmaceHa. Kakum oOpa3oMm 3Be30uUeT AOKEH
pa3MecTuTh Mapbl B ypHaX, 4TOOBI 00ECIeYUTh ce0e MaKCUMAaJIbHYIO BEPOSTHOCTD CITACCHHUS?

9. YcTpoiicTBO COCTOUT M3 TpeX AJIEMEHTOB, pabOTaIOIIUX He3aBUCHUMO. BepositTHocTn Oe30TKa3HOM
paboTel st HUX paBHbI cooTBeTcTBeHHO 0.6, 0.7, 0.8. Haift BEepOsSTHOCTH TOTO, YTO OTKA3aJ OHMH
AJIEMEHT, a JIBa APYTUE - UCTIPABHBI.

10. B snexTpuvecKyro Ienb MOCIeA0BaTeIbHO BKIIOYCHBI TPH 3JIEMEHTa, paboTarone He3aBHCUMO.
BeposiTHoCcTH OTKaza Kaxaoro W3 HJeMEHTOB paBHbl coorBerctBeHHO 0.1, 0.15, 0.2. Haiitu
BEPOSITHOCTH TOTO, YTO TOKA B LIEMTH HE OY/IET.

®opma npeacTaBJieHus pe3yabTaTa:

Pemenue 3ana4, opopmiIeHHOE B TETPAIH.

Kpurepun onenkmu:

Pemenue 3amaun cumrtaeTcst 0e3ynpeyHbIM, €CJIM MPaBUIbHO BbIOpaH CIOCOO pELIeHUs, camo
pelIeHre COMPOBOXK/IAETCS HEOOXOAUMBIMHU O0BSICHEHUSIMU, BEPHO BBIMOJIHEHBI HY)KHbBIE BBHIUHCICHUS
1 IpeoOpazoBaHus, MOJIYUYEH BEPHBIM OTBET, [TOCIEA0BATEIBHO U aKKYPATHO 3alIMCAHO PEILICHUE.

OtmeTka «5» CTaBUTCS, €CIIH:

- paboTa BBIMTOJHEHA MOTHOCTHIO;

- B IOTHYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPoOeoB U OMNOOK;

- B pCIICHHWH HET MaTeMaTHYECKUX OIMMUOOK (BO3MOXKHAa OJHA HETOYHOCTh, OIHKCKa, HE
SIBIIAIOINASACS CIIEICTBUEM HE3HAHUS WIIM HEMOHUMaHUsl y4eOHOTro MaTepurana).

OTMeTKa «4» CTaBUTCS, ECIIH:

- paboTa BBHIMOTHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS HEAOCTATOYHBI (eCiH
yMeHHE 000CHOBBIBATh PACCYXK/ICHUS HE SBISUIOCH CIELMATIbHBIM 00bEKTOM MPOBEPKH);

- JIOTyIIeHa OJlHA OIIMOKa WU JIBa-TPH HEJO0YeTa B BBIKJIAJIKAX, PUCYHKAX, YepTEeKax WU
rpadukax (ecyiim 3TU BUJIbI paOOTHI HE SBIISITUCH CIIEIUATBEHBIM O0BEKTOM ITPOBEPKH ).

OtmMmertka «3» CTaBUTCS, €CIIU:

- jonyuieHsl Oosiee oAHON OmMMOKM WK OoJjiee ABYX-TPEX HEAOYETOB B BBIKJIAJKAX, YepTEKax
WK rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TTPOBEPSEMOI TEME.

OTMeTKa «2)» CTaBUTCSI, ECIIH:

- JIOTYIIIEHBI CYIIECTBEHHBIC OLTUOKY, MOKA3aBIINeE, YTO YJAIIUHCS HE BlaleeT 00sA3aTeIbHbIMU
YMEHUSMH 10 JAHHOM TeMe B TMOJTHOM Mepe.

Tema 3.3. KoMOMHATOPHBIH aHAIN3
IIpakTuyeckoe 3ansiTue Ne 9. BoiBoa pekyppeHTHBIX (popmy.a
Heawb padothl: GopMHUpOBaHHE YMEHHM NPEACTABIATh QYHKIIMH B pEKYPCUBHOM opMyIe.
Beinosnus patdory, Bel Oyaere:
ymemn:
- IPEJCTABIATh (PYHKIIMHU B PEKYPCUBHOI (opmyiie.
MarepuanbHoe o0ecnieyeHmne:
PaznaTounblif MaTepual (KapTOUYKH C 3aJaHUSIMH).
TexHuueckue cpecTBa 00y4eHHs: KOMIBIOTED C JIMLIEH3MOHHBIM MPOTPaMMHBIM 00ecTieueHuEM
U MYJBTUMENNA ITPOEKTOP.
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3amanmue:

1. Hanumurte pekypcHUBHYIO (YHKIHIO, MPOBEPSIONIYI0 MPAaBWIBHOCTh PACCTAHOBKHM CKOOOK B
crpoke. [Ipu npaBuiIbHON PACCTaHOBKE BBIMOJHSIOTCS YCIOBHS:

a) KOJIMYECTBO OTKPBIBAIOIIMX U 3aKPBIBAIOIINX CKOOOK paBHO;

0) BHyTpH 1r000# Tapbel OTKPHIBAIOIIAs — COOTBETCTBYIOIIAs 3aKpHIBAIOIIAs CKOOKa, CKOOKH
paccTaBlieHbl IPaBUIBHO.

[Ipumepsnt HenpaBuiibHOM pacctanoBku: )(, ())(, ())(() u T.11.

2. B cTpoke MOryT NpHCYTCTBOBaTh CKOOKM Kak KpyIJible, TaK M KBajapaTHble ckoOku. Kaxmoi
OTKPBIBAIOIIECH CKOOKE COOTBETCTBYET 3aKPhIBAIOIIAsl TOTO XKe TUMA (KPYTJIoH — Kpyrias, KBaJpaTHON-
kBajapaTHasi). Hamummte pekypcuBHYIO (GYHKIUIO, IMPOBEPSIONIYI0 MPAaBWIBHOCTh PACCTaHOBKU
CKOOOK B 3TOM clTy4ae.

[Tpumep HenpaBuIbHOM paccTaHOBKH: ([ ) .

3. UYucno mpaBmwibHBIX cko0ouHBIX cTpykTryp mnuHbl 6 paBHO 5: ()()(), ()0, O0), ((0)), (OO).
Hanummre pekypcuBHYIO IporpamMmy reHepaluy BceX MPaBUIIbHBIX CKOOOYHBIX CTPYKTYP JUIHHBI 2n.

Vxazanue: [IpaBunibHast CkOOOYHAS CTPYKTYpa MUHUMANbHOU AIUHBI «()». CTpYKTYphI O0oJbIIeit
JUIMHBI TIOTYYal0TCs U3 CTPYKTYP MEHbIIEH ATUHBI, ABYMS CIOCOOAMMU:

a) €CJIM MEHBIIYIO CTPYKTYPY B35Th B CKOOKH;

0) eciu JBE MEHBIIUX CTPYKTYPHI 3aMKCATh MOCIEI0BATENBHO.

Ilopsinok BbINOJHEHUS padOThI:

1. Pemuth 3a1anus B TETPaIH.

2. [lonyuuts y npenojaBaTes 3a1aHus 1Ji CaMOCTOSITEIbHON padOThl U PELLIUTh UX B TETPaIu.

@dopma npeacTaBJieHus pe3yabTarTa:

[IpencraBuTh BHIOTHEHHBIE 3aJaHHUS B TETPAIU JJIS PAKTHUECKUX pabOT IpenojaBaTesio.

Kpurepuu onenkmu:

Pemenue 3amaun cuurtaercst 0e3ynpeyHbIM, €CJIM MPaBUIbHO BHIOpAH CrOCOO pelIeHUs, camo
pelIeHre COMPOBOXK/IAETCS HEOOXOAUMBIMH O0BACHEHUSIMH, BEPHO BBIIIOJIHEHBI HY)KHBIE BBIYUCICHUS
1 IpeoOpazoBaHus, MOJIYUYEH BEPHBIM OTBET, 10CJIEOBATEIbHO U AKKYPaTHO 3allMCAaHO PEILECHUE.

OtMmeTKka «5» CTaBUTCS, €CIIU:

- paboTa BBINIOJIHEHA TIOJTHOCTHIO;

- B IOTHYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPOOeIoB U OMNOOK;

- B pEIIEHUMM HET MaTeMaTH4YecKuX OIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBIIAIOINASACS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUsl y4eOHOTro MaTepurana).

OTMeTKa «4» CTaBUTCS, ECIIH:

- paboTa BBHIMOTHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS HEAOCTATOYHBI (eCiH
yMeHHE 000CHOBBIBATH PACCYXK/ICHUS HE SIBISUIOCH CIELMATIBHBIM 00BEKTOM IMPOBEPKH);

- JIOTyIIeHa OJlHA OIIMOKa WU JIBa-TPH HEJOYeTa B BBIKJIAJIKAX, PUCYHKAX, YepPTEeKax WU
rpadukax (ecyiu 3TH BUJIbI padOTHI HE SBIISTUCH CIIEIUATBEHBIM O0BEKTOM ITPOBEPKH ).

OtmMmeTtKa «3» CTaBUTCS, €CIIU:

- JonyleHsl Oosiee OAHON OMMOKM MM OoJiee ABYX-TPEX HEJO0YETOB B BBIKJIAJIKAX, YEPTEKAX
WK rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSEMOI TEME.

OtmeTKa «2» CTaBUTCS, €CIIH:

- JIOTYIIEHBI CYIIECTBEHHBIC ONTMOKH, TOKA3aBIIUE, YTO YUAIIUHCS HE BiIaJIeeT 00s13aTeIbHBIMU
YMEHHSIMHU 10 JaHHOM TeMe B MOJIHOM Mepe.

Tema 4.1. I'pagbi
Tema 4.2. JlepeBbst
IIpakTuyeckoe 3ansiTue Ne 10. OnpenesieHue cBoicTB rpados
IIpakTyeckoe 3ansaTue Ne 11. ITocTpoenne GMHAPHOIO AepeBa MOMCKA AJISl CTPYKTYP AaAHHBIX
eap padoThbI: WM3y4YCHUE 3aKOHOB pACIpPENECNICHHUS] HENPEPHIBHOW CIy4allHOM BEJIMYMHBI,
HAy4UTCs peliaTh 3a/1a4yi Ha HaXO0XJACHHE YMCIIOBBIX XapaKTEPUCTUK CIIy4alHON BEIMYUHBL.
Boinosinus padorty, Bul Oynere:
ymemy:
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- CTPOUTH U aHAJIM3UPOBATH JUCKPETHBIE MOJEIIH.
MarepuajibHoe o0ecnieyeHue:
PazpgaTounslit MmaTepuan (KapTOUKH C 3aJaHUSIMU).
TexHuueckue cpeacTsa 00yueHUs: KOMIBIOTEDP C JIMLIEH3UOHHBIM NIPOrPaMMHBIM 00€CIIeYeHUEM
U MYJbTUMEANA ITPOEKTOP.
Kparkue Teopernyeckue cBeeHHA
I'pagom G = (V, X) HaspiBaeTcs mapa ABYX KOHEYHBIX MHOKECTB: MHOXKECTBO TOYEK V U
MHO’KECTBO JIMHUHI X, COCIUHAIOIINX HEKOTOPHIE ITapbl TOYEK.
Touky Ha3BIBAIOTCS BePUIMHAMM, WIH y3JaMM, rpada, nuauu — pedpamu rpada. [Ipumeps
rpadoB mnpuseneHsl Ha puc.l. Ilopcunraem ckoiabko peGep M BEPIIMH Yy KakIOro M3 rpados,
n300pakeHHBIX Ha pucC. 1.

G,

Puc. 1. [Ipumepsl rpadoB: @ — co CMEXHBIMU BEPITUHAMU; O — ITOJHBIN; 8 — CO CMEXHBIMH pedpaMu; 2
— C IIeTIIEH

Ecmu pebpo rpada G coemuHseT ABE €ro BEPIIMHBI, TO TOBOPAT, YTO 3TO pedpo HUM
MHIUAEHTHO. /[Be BepiMHbI rpada Ha3bIBAIOTCS CMEKHBIMH, €CIIM CYIIECTBYET MHLIMICHTHOE UM
pebpo: Ha puc. 1, a cmexxnbimu sBisitorcst BepmuHsl A U B, A u C. Ecim rpad G umeer pebpo, y
KOTOPOr0 Ha4aJlo M KOHEI[ COBIMAAIOT, TO 3TO peOpo Ha3biBaetcs metdeii. Ha puc. 1, e nets — q(C,
C). /IBa peOpa Ha3bIBAIOTCS CMEKHBIMM, €CII OHU UMEIOT 0011yto BepmuHy. Ha puc. 1, 6 cMexxHBIMEI
SBJISIIOTCS, HANIpUMep, pedpa x1 1 xz ¢ o0mel BepurHoi C.

I'pad Moxxer umeTp pebpa ¢ OIMHAKOBBHIMH IMapaMu. Takue peOpa HA3bIBAIOTCS KPATHBIMH,
WM napajieibHbiMH. Ha puc. 1, a kpaTHbIMH sBISIOTCS, HampuMmep, pedpa x1 (A, B), x2 (A, B).
Bepmmunam A u C wHOMACHTHBI peOpa X3, Xs, X5. KoJXMUecTBO OMMHAKOBBIX MMap Ha3bIBACTCS
KpaTHOcTbI0 pedpa. Ha puc. 1, a pebpo AC umeer KpaTHOCTb, paBHYIO 3, a pedbpo AB— KpaTHOCTS,
paBHyto 2. Yucno pebep, MHIMACHTHBIX BEPIIMHE A, Ha3bIBACTCS CTENMEHBI0 STOW BEPIIUHBI U
obo3nauvaercst deg(A) (ot anrn. degree — crenenp). Eciu BepiivHe WHIMICHTHA METJsl, OHA JaeT
BKJIQ/I B CTETIEHB, PAaBHBIN JIBYM, TaK Kak 00a KOHIIA MPUXOAT B 3Ty BEPIIUHY.

Ha puc. 1, 6 BepmimHa A umeeT creneHb, paBHywoo 1, BepmmHa C— 4, Bepmmza D — 2.
3anuceiBaetcs 510 B Buje: deg (A) = 1, deg (C) =4, deg (D) = 2. I'pad G4 (puc. 1, 2) conepxut nsiTh
Bepuina V= {A, B, C, D, E} u mects pedep X={p, q, I, S, t, u}.

Bepmmna rpacda, uMmeromas CTeneHb, paBHYIO HYJIO, Ha3bIBaeTCsl M30JMPOBaHHOM. ['pad,
COCTOSIIMA M3 W30JIMPOBAHHBIX BEpIIMH, Ha3blBaeTcs HyJb-rpadgom. [l Hyab-rpadpa X=0.
Bepmuna rpada, umeromiasi cteneHs, paBHyto 1, Ha3piBaeTcsi Bucsueil. Ha puc. 1, 2 Bepmna E —
nzonupoBanHas: deg (E) = 0, a Bepmunsl A, B, E, G, H na puc. 1, 6 — Bucsuue.

I'pad G Ha3pIBaeTCS MOJHBIM, €CJTH JIFOOBIE JIBE €r0 Pa3TMYHbIC BEPIINHBI COSTUHEHBI OJHUM
Y TOJIBKO OJTHUM pedpoMm.

CylecTByIOT pa3iuyHble CrocoObl 3anaHus Tpada: TeoMeTpUYecKHUH (PUCYHKH, CXEMBI,
JMarpaMMbl), IPOCTOE MEpEeUYHCIeHUe BEpUIMH U peldep, TabnuyHbli. YenoBeky yao0HO paboTaTh ¢
rpad)OM-pHUCYHKOM, T.K. OH MOKET JIETKO YCTaHOBHUTPH CBSI3b MEX/y BEpIIMHAMHU B HATJISITHOM BHJIE C
MOMOIIBI0 pedep, M300pakaeMbIX HENpPEepHIBHBIMU JIHHUAMHU. [ MammHHONH 00paboTku ynoOHee
3a1ath rpad B anredpandeckoit popMe — nepeurcieHrneM (CIMCKOM) BEpPIINH U pedep.

OnHUM U3 caMbIX paclpOCTPaHEHHBIX CIIOCOOOB 3ajaHus rpada sBISIETCS MaTPUYHBIN
cnocod. [Tycts man rpad G = (V, X), tae V= {V1, Vo, ..., Vp} — Bepmunsl, a X={ Xy, Xy, ..., X} —
pebpa rpada.
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1)
2)
3)
4)
5)

1.

Marpuueii unnuaentnoctu B(G) neopuentupoBannHoro rpaga G ¢ N BepmmHaMH H M
pedpamu Ha3bIBAaCTCSl MaTpPHUIA Pa3MEPHOCTH 7 XM, 3JIEMEHTHl KOTOPOI ONpEenensioTcs CIeTyIonM
obpa3zom:

1, ect BepmHa V; uHIMIEHTHA  peOpy X |,
0, B IPOTUBHOM CityYae Wi i X ; - TIETJIs.

OueBUAHO, YTO B KAXKJAOM CTOJIOIIC MAaTPUIBI WHIUIACHTHOCTH JIOJKHO OBITh TOJBKO JIBa
HEHYJIEBBIX YHCIA, T.K. peOpO MHIMACHTHO JBYM BepIIMHAM. UHCIO HEHYJEBBIX 3JIEMEHTOB KaXKIOU
CTPOKH — CTEIICHb COOTBETCTBYIOIIEH BEPIINHBI.

Ho B maremaruke ymoOHee paboTarh ¢ KBaJpaTHBIMH MaTpUIlaMH, T.K. JUISi HHUX XOPOIIO
pa3paboTaH COOTBETCTBYIOIIMN aJreOpandecKuii ammapar.

Matpuueii cmexnoctu A(G) HeopuentupoBanHoro rpada G HaspBaeTCs MaTpuiia
pa3MepHOCTH 71 XN, AIIEMEHTBI KOTOPOH ONPEACISFOTCS CICAYIONIMM 00pa3oM:

1, ecniu Bep1mne! V, nV ; CMEKHBI ,

% 0, B IpOTUBHOM CITy 4ae.

[Tockonbky st HeopueHTUpoBanHoro rpada pedpa (Vi, Vj), u (Vj, Vi) omHOBpeMeHHO
IPUHAISKAT WIM HE NpPHHAIIexar rpady, T.K. CUMBOJM3HPYIOT OJHO ¥ TOXE Pedpo, TO ajj=aji.
Martpuia CMEXHOCTH HEOPHEHTHPOBAHHOIO Tpada SABIACTCS CHMMETPUYECKON W HE MEHSAETCS IMPU
TPaHCIIOHUPOBAHUH.

XoTst popMabHO KaXkIash BEpIIMHA BCEra CMEKHA cama ¢ COOOM, B MaTpUIE CMEKHOCTH MBI
Oymem craButh ax = 0, ecit y Hee HET MeTiH, U a = 1, eciam ecTh oaHa meris. Mrak, eciau rpad

HMECT MaTpully CMCXKHOCTU U HEC UMCCT IICTCJIb, HA IJ1aBHOM AuaroHajid y HETO BCEeTAa CTOAT HYJIN.

Paccrosinnem d(Viivj) Mmexxay BepmHamu Vi u Vj B HeopueHTHpoBaHHOM TIpade G

HA3bIBAETCS HAMMEHbIIIEe YHCIIO pedep, COSAUHSIOMNX ITH BEPIIMHBL. Y CJI0BHBIA paauyc rpada G
OTHOCHUTEIILHO BepIIHHBI V; onipenernsercst GopmyIioi:

rev;)= max d(; ’Vj).

VjeV (G)
3neck V(G) — 310 MHOXKECTBO BepiuH rpada G .

Pagnyc rpagpa G onpenensiercs Kak HaMMEHBIINI U3 YCIOBHBIX paauycoB rpada, a meHTp
rpaga CoCTaBIISIIOT BEPIUUHBI, YCIOBHBIE paguychl Irpada OTHOCHUTEIBHO KOTOPBIX COBIAJAIOT C
panuycom rpaga.

3ananme.

Paccmotpum rpad G, n3obpaxeHHslii Ha pucyHke. Haiinem nms Hero:

Ta0JIMIly CTEeNeHel BepIInH;

MaTpHIly CMEKHOCTH;

MaTpUIly UHIIUJIEHTHOCTH;

TabJIUILy pacCTOSTHUIM B rpade;

OTIpEeACTUTh PaUuycC U LIEHTp Tpada.
vV,

Pemenmue.
Tabnuia creneHeit BEpIIMH TaHHOTO rpada UMeeT BU:
Vi V1 V, V3 V4 Vs Ve V7
deg (Vi) 3 3 3 4 2 3 2
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2. CocraBuM TabIUILy CMEKHOCTH, a 3aT€M 0 Hel MaTPUIly CMEKHOCTH.

Vi M
I Vj_ V2 V3 V4 V5 V6 V7
V1 0 1 0 1 1 0 0
V> 1 0 1 1 0 0 0
V3 0 1 0 1 0 0 1
\ 1 1 1 0 0 1 0
Vs 1 0 0 0 0 1 0
Vs 0 0 0 1 1 0 1
V5 0 0 1 0 0 1 0
01 01100
1 01 1000
01 01001
AG)=|/1 1 1 0010
1 00 0010
0 001101
001 0010
3. CocTaBuM TabIMIly MHIIMAEHTHOCTH, 4 3aTE€M 10 Heil MATPHUILy MHIMIEHTHOCTH.
: X
Vi X1 Xz X3 X4 Xs Xe X7 Xg Xg X10
Vi 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
V4 0 0 1 1 1 0 1 0 0 0
Vs 0 0 0 0 0 0 0 1 1 0
Ve 0 0 0 0 0 0 1 0 1 1
V4 0 0 0 0 0 1 0 0 0 1
1 0010O0O01O0TPO0
11 0010O0O0O0TPO0
011 001O0O0O0TO0
B(G)={0 01 1101000
000 O0OO0OO0OT11T11O
0 00 O0OO0OO0OI11O0T11
0 OO O0OO0O1O0O0TO0T1

4. Jlns nanHoro rpadga ta0iuia pacCTOSHUN U YCIOBHBIX PaIlyCOB BEPIIUH UMEET BUI:

\%i \'Z Vs A/ Vs Vs Vi | rv))
V1 0 1 2 1 1 2 3 3
V> 1 0 1 1 2 2 2 2
V3 2 1 0 1 3 2 1 3
V4 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
V5 3 2 1 2 2 1 0 3

5. Pamuyc rpada G r(G)=2, ciaemoBarenbHo, 1eHTp rpada — 310 MHOXKecTBO BepiuH {Vo, Vi, Ve}.
3aganue 1718 CaMOCTOSITEIbHOI padoThl
B tabnure st Kaxa0ro BapHaHTa 3a/aHbl IEKapTOBBI KOOPAMHATHI BEPIIUH Tpada U mepedrcIeHb
pebpa rpada. I'pad HeopuentupoBan. Ciaenyer nocTpoutsh rpad Ha mwiockoctu XOY U HANTH:
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1)
2)
3)
4)
5)

TaOJMILy CTENICHEH BEpIINH;
MaTpUIy CMEKHOCTH;

MaTpUIy HHIIUJCHTHOCTH;

Ta0IMIly pacCTOsIHUH B rpade;
OTIPEJICNIUTh PAANYC U IIEHTp rpada.

\ V, V, V, Vs Ve Vv, A

Bapuant (1;3) (3:5) | (65 (2;2) (3;3) (1;0) (3;0) (6;2)
1

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

Bapuant (4,6) (2;4) (4:4) (6;4) (2;0) (4;1) (6;0) (9;2)
2

(V1;V2), (V2;Vs), (V2;V3), (V15Va), (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;2)
3

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

Bapuant (3;1) (2;2) | (2:4) (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)

Bapuanrt (1:4) @5 | (4 (1;2) (5:2) (1,0) (5,0 (7:1)
5

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

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. Pemnth 3a1aHus B TETPAIN.

2. IlonyunTh y mpernojaBatess 3aIaHus JIJIsl CAaMOCTOATEIbHON PabOThl U PEIIUTH UX.

@dopma npeacTaBJieHus pe3yabTarTa:

[IpeacTaBuTh BHITIOJIHEHHBIC 3a/IaHUSI B TETPAIU JJI MPAKTHUYECKUX pa0dOT MPENo aBaTelo.

Kpurepun oneHku:

Pemenue 3amaun cumrtaercss Oe3ympedHbIM, €CIU MPaBUIHLHO BBIOpAH CIOCOO PEIICHHs, camo
pelIeHre COMPOBOXKIAETCA HEOOXOIUMBIMUA OOBSICHEHUSMH, BEPHO BBIMOJHEHBI HY)KHBIC BBIUHMCICHUS
1 TipeoOpa3oBaHMsl, MOJTyYEH BEPHBIN OTBET, MOCJIEIOBATEIHLHO M AKKYPATHO 3aITMCAaHO PELICHHUE.

OTMeTKa «5)» CTaBUTCS, €CIIH:

- paboTa BBINTOTHEHA TIOJHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHUSIX U 000CHOBAHUU PEIICHHS HET MPOOEIIOB U OIINOOK;

- B PCIICHHWM HET MaTeMaTHYECKHUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIHKCKAa, HE
SIBJISTFOIIASICS CTICACTBMEM HE3HAHUS WM HETIOHUMAaHHS y4eOHOro MaTepuana).

OTMeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBHITIOJIHEHA TIOJHOCTBbIO, HO OOOCHOBAHUS IIaroB PEIICHUS] HEIOCTAaTOYHBI (eciu
yMeHHe 000CHOBBIBATh PACCYKIECHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM IIPOBEPKH);

- JIOMyIIEHa OJHAa OIIMOKa WM JBa-TPU HEJo4YeTa B BBIKJIAJKAX, PUCYHKAxX, depTekax WU
rpadukax (eciu 3TH BUBI pabOTHI HE SIBISUTUCH CHIEIIHATLHBIM 00bEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIU:

- JomyiieHbl 0osiee OAHOW OMMOKH WM Oojiee ABYX-TPEX HEAOYETOB B BBHIKJIAJIKAX, YEPTEkKaX
uu rpadukax, HO yJaniuics BIajeeT 00s3aTeIbHBIMA YMEHUSAMH T10 TIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JIOTMYIIEHBI CYIIECTBEHHBIE OMIMOKH, MOKA3aBINe, YTO YYAIIUUCS HE BIAJCET 00sS3aTeIbHBIMU
YMEHUSIMU T10 JAaHHOU TeMe B MOJTHOU Mepe.
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