[TPOTPAMMA U 3AJAHUE IO KYPCVY

«Anrebpa Jiorukm, KOMOMHATOPUKA,
teopusi rpacdoB (s PIIMUN).

Huckpernsbrii ananaus (aas PPKT)»

IIporpamma

1.

Asnrebpa soruku. BbicKa3biBaHUsS M JIOTUYECKHE CBA3KHU. DyJeBbI
dYHKIIMN U CIIOCOOBI MX 3aJaHMs: TaOJIUIBI UCTHHHOCTU, (DOPMYJIHI,
BEKTOD 3HAUCHMIA. 3aKOHBI KOMMYTATHBHOCTH, ACCOIMATUBHOCTU U JIHC-
TpuOYTUBHOCTH, IPHOPUTET Oliepanuii. 3aKOHbI HOIIoeHus. PaBeHcTso
Gysesbix dbynkuuii (u Oysesbix dopmyi). CyiecTBeHnble U (PUKTUBHBIE
IepeMeHHbIE.

MHoxxkecTBa u Jjioruka. MHOXKecTBa u onepamnyuu Ha | HuMu. CBs3b
aJIreOphI JIOTUKU U aJIreOpbl MHOYKECTB: IIPEJIUKATHI, FOHUBEPCYM U J10-
MOJIHEHME, 3aKOHbI e Moprana, KBaHTOPBI, 9KBUBAJIEHTHOCTH TOXKIECTB
aaredpbl MHOXKECTB M aJIreOphbl JIOTUKM, UMILIAKAINS U BKJIIOUCHUE
MHOKECTB, KOHTPAIIOZUIIHSI.

MaTtemaTudeckue ornpeaesieHnsi, yTBEPXKAeHU U J0Ka3aTe/ b-
crBa. Oupejesienne, yTBepXKIeHNe, TeopeMa, KpUTepuil. 3aluch yrBep-
KjeHnit B kBaHTOpax (HopMysbl nepsoro nopsijaka). Meromupl goKasa-
TEJIbCTB: KOHTPAIIO3UIUS, WHIYKIUsI, OT IPOTUBHOTO, KOHCTPYKTHUBHBIE
(upuMepbI U KOHTPIPUMEPDI ), HEKOHCTPYKTUBHBIE. ['DaHUIbI IPUMEHH-
MOCTHU «HAMBHOI T€OPUM MHOXKECTB» — IapaJiokc Paccea.

I'padsr I. HeopuentupoBanubie rpadsbi. Onpejeenne HeOpUeH-
TupoBaHHbIX rpados. Crenens Beprnmabl. CyMMa crerneHeil BepiimH —



YJIBOEHHOE KOJIm4IecTBO pébep. Hucsto Jrofiedt, cienaBmmx HeaéTHOe Inc-
JIO PYKOIIOXKaTHIA, Y6THO. TeOPEeTHKO MHOXKECTBEHHBIE OIIEPAIN C I'Da-
dbamu. Oupenenenne noarpada. Oupeesenne myreii u 1UKIOB (Uepe3
noarpador). Ces3uble rpadbl 1 KOMIOHEHTHI CBA3HOCTU (4Yepe3 moirpa-

dwr).

I'padsr I1. JdepeBbsa. Ceaznocts. Teopema «#KOMIIOHEHT CBSI3HOCTH
> |V| — | E|». MapmpyTsl u 3aMKHYTble MapmpyThl. MexX1y 1ByMs Bep-
muHaM# rpada ecThb IyTh, €CJIN MEXKIy HUMU ecTbh MapiipyT. JlepeBbs.
Teopema 06 9KBUBAJIEHTHOCTH 9eTBHIPEX CBOHCTB. Paccrosinume Mexmy
BepmmmHaMu, auaMerp rpada. dwmamerp moboro cBsi3HOTO Tpada He
npesocxomut |V| — 1. JIsypackpammusaemsiii rpad. ['pad nsypackpa-
MIIBAEMBIN TOTVIA U TOJBKO TOIJIA, KOTJA HET I[UKJIOB HEYETHON JJIMHDIL.
Di11epOBBI MAPIIPYTHI.

ABynosabHble Tpadbl, MapocodyeTaHud U pYyHKIUU. /By 101bHbIE
rpadsr u mapocoueranue. Teopema Xosua (6e3 mokazareabcrsa). OyHK-
uu (06JIaCTDb ONpeie/IeHrsl, MHOXKECTBO 3HAYCHUH, 06pas, MOJIHbI 1Ipo-
06paz). Orobpaxkenus (BCIOLY OlpeneaéHHbIe DYHKIUE): UHHEKIINN,
cropbeknun, buekrmu. OTobparkeHust U 3ajada 0 HazHadeHusX. V30-
mopdusm rpados. JokazarenscTBo TeopeMbl Xomna*. Ilpumeps mpu-
MEHEHUs Ha PEryaapHbIX rpadax™®.

Komb6unaropuka I. IIpaBusia cymMMbl 1 HpOuU3BEaEHUS.
Orobpaxenus u moacuérel. [IpaBumo cymmer. [IpaBmio mpoussenenns —
OuekIus ¢ IeKAPTOBBIM IIPOU3BEIEHUEM MHOXKECTB. UHCJIO JIBOMIHBIX
CJIOB JJIMHBI 1. IMCII0 IOJMHOXKECTB N-3JIEMEHTHOI'O MHOXKeCTBa. Pa3me-
menus. IlepectanoBku. [logcaér KomdecTBa CJIOB JIUHBI k£ ¢ PA3HbBIMU
oykBamu. [1o1cuéThl ¢ KPATHOCTBIO: CKOJIBKO PA3JIMIHBIX CJIOB MOXKHO
cocTaBuUTh n3 cjioBa «Maremarukas? Hucso couerannit. Konnaecrso
k-3J1eMEHTHBIX TOJMHOXKECTB N-3JIEMEHTHOTO MHOXKeCTBa. Juckpernas
BEPOSITHOCTb.

Kombunaropuka 11I. Bunomuanbubie K03 PUITNEHTHI.
KoumgecTBo myreit 1o ysmam kierok (BupaBo u Beepx) us (0,0) B
(,7) ecrb (i‘;‘j ) Tpeyronbuuk Ilackansa n ero cBoiicTBa: CHMMETPHH,
BO3pacTaHne OMHOMUATBHBIX KOIMDDUIIMEHTOB K CepEIHE, OIEHKA

2n - 22n

n 2n+1
Bunom Hbiorona m OGmHOMHAIbLHBIE KO UIMEHTHI. PekyppenTHoe
coorrormerre. CymMMa OHMHOMUAJIBHBIX KOI(DMUIIMEHTOB U €€ KOMOMHA~



10.

11.

TOPHBIH CMBICJI. 3HAKOTIEpEMEHHAsT CyMMa OMHOMHAILHBIX KO3 duIm-
entoB. KoMOUHATOPHBIE JI0KA3aTE/IHCTBA. PeKyppeHTHOE COOTHOITEHUE
Ha GuHOMMAJIBbHBIE KO3 DuImenTs B Tpeyrojbauke [lackass. 3amada o

k n

KOMAH/IEpe 1 cojiaaTax: n x 2"~ = zn: k(}). ®opmya zn: (")2 = (2").
k=1 =

Metos TOUeK U Ieperopomaok. Uucso penrennit ypaBHEHMs

1+ To+...+xp=mn

B HEOTPUIIATEJIbHBIX IEJIbIX YHUCJIaX €CTh (”Zﬁ;l) (®opmymna Myaspa).

Yucio mornoMoB cremenn d. Yucao coderanuii ¢ moBropeHusMu. ducia
Dubonauun. Hucina Karanana (moka3arenbcrBo aBHON HOPMYIIbI).

Kombunaropuka III. @opmysia BKIIOUEHU-UCKITIOYEHUIH.
XapakTepucrudeckne QyHKIHA. JlokazaTebecTBo hOpMyIIa BKIIOUEHIH-
ucksovenuit. [Ipumepsr: kommaectBo uncesn ot 1 1o 1000 He mensamiuxcst
HU Ha 3, HA Ha 5, HU Ha 7; CBS3b CO 3HAKOIIEPEMEHHOMN CyMMOil OHHOMU-
AJIbHBIX KO3 (DUIIMEHTOB; MOJACYET CIOPBEKIHil. 3a/1a9a O CIaCTIUBBIX
6uierax. [logcuér uncia orobpazkenuii (BCIOy ONpeneéHHbIX (DYHK-
uuit), GyHKuii, MHbEKIMA, OHEeKIWH U3 N-3JIEMEHTHOTO MHOXKECTBA
B n-3JIeMEHTHOE MHOXKeCcTBO MHOxkKecTBa u dpyHKImu. CmbIic 0603Ha-
venmit 24 /s MHOMKECTBA BCEX MOJMHOMKECTB U Y X JIJIsi MHOXKEeCTBa
orobpaxkenuit u3 X B Y. Ilpunnun dupuxie: npu m > n HET UHbEKINN
w3 {1,...,m} s {l,...,n}

Bunapusie otHoinenusi. OTHOIIEHNUsI 9KBUBAJIEHTHOCTH.
QPopmasbHOE ONpeieIeHre OTHOIIEHUN U UX CBOICTB: PedIeKCUBHOCTD,
TPAH3UTUBHOCTH, CAMMETPUIHOCTh, AHTUCHMMETPUIHOCTD. 3ajianue ou-
HAPHOI'O OTHOIIEHUs TAOJUIEll, NBYI0JIbHBIM rpadoM, TepednucaeHneM
map. [IpuMeps! OTHOIMNEHNIT SKBUBAJIEHTHOCTH: PAITMOHAJIbHBIE YHCIA,
paBHbIE U 110/I00HbIE TPEYTOJIBHUKHN, HEOUpe e IéHHble nurerpaisl. Pop-
majbHOe onpeneserne. T.: Kitacchl 9KBUBaJIEHTHOCTH HE TEPECEKAIOTCsT
WM COBIIAJAIOT. Te0peTuKO-MHOXKECTBEHHBIE OIEPAINN C OTHOIICHUSI-
mu. Omneparus obparrenus. Ouucanne ¢ TOMOIIBIO OYIEBbIX MATPHIL.
Komnosunus oraomennii (¢Bsa3b ¢ 6a3aMu JJAHHDIX ).

OpuentupoBanubie rpadbl 1 OTHOIIeHUs Mopsiaka. Orpeerie-
HUe OpueHTHpOBaHHOrO rpada. Vcxomsimue u BXOALANIAE CTETeHn —
aHaJior GOPMYJIbI CYMMBI CTEIIEHEH JjIs HEOPUEHTUPOBAHHOTO Tpada.
KomrmonenTs! cuiibHOI CBS3HOCTH.

T.: Cresyroniue ycIoBusT JJisi OPHEHTHPOBAHHOTO Tpada PABHOCUIIBHBIL:

e Kaxast KOMIIOHEHTA CUJIBHOHN CBSI3HOCTH TPUBHAJbHA (COCTOUT U3
OJIHOI BEPIIHEI).
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e I'pad amukamaecknii.

e Bepmunb! rpada MoKHO 3aHyMEPOBATH TaK, ITO pEOpA UIYT TOJIHKO
OT BEPIIUH C MEHBIIUM HOMEPOM K BEpIIUHAM C OOJIBIIUM HOMEDPOM.

TIpumepsl OTHOIIEHWH (YACTUIHOrO) HOPsIKa, (GOPMATIBHOE ONPEIeIe-
nue. Jluneinniii mopsaok. OTHOIIEHNE HEITOCPEICTBEHHOIO CJIEI0BAHNS
u ero rpad (mumarpamma Xacce). Ilokoopaunarubiil mopsaok. Byses
Ky0 — JIBOMYHBIE CJIOBA, YIOPSIOIEHHDBIE IIOKOODINHATHO.

ByneBbl dyHKIMn

Asropurym noctpoerns JTH® (n KH®) no tabsuie nctuaroctn Onpese-
JieHne OyJIEBBIX CXEM, peajiu3yIonuX OysieBbl (PYHKIUU, Yepe3 OCTIe 0~
BaTebHOCTH NpucBauBanuii u rpados (cranmaprabiii 6asuc). 3aganue
dbyukuu Gysesoii cxemoii (mocieoBaTebHOCTHIO nprucBanBanuii) Pop-
MyJIbl — CXeMbl creluaabaoro suga Obiiee onpenesenue cxeMm (s
pousBosibHOro Gasuca) Basuc — nosubiii 6azuc Monoronubie (yHK-
[IUM: HEMOJIHOTa MOHOTOHHOrO 6asuca {A,V}, CBsI3b ¢ MHOMXKeCTBAMU

(MOHOTOHHOCTI) 110 BKJIIO‘{GHI/IIO)7 pacKpacCKa 6y.HeBa Ky6a, MOHOTOHHBIX
92n

OyneBbIX (DyHKIHI OT 21 IepeMeHHBIX He MeHbIe deM 227+1 . Muorodue-
ubl 2Keranknna. Kiaccesr [locra: Ty — dpyHKIME, coxpaHsone HOJIb;
Ty — dyHKIMYN, coxpansolye eauHuIly; M — MOHOTOHHBIE (DYHKIUUL;
L — nuneiiabie dynaknum; S — camoppoiicrBerubie dyukimn. Popmysin-
poBka Teopembl ITocra.

IIpousBoasitnme dynkmu. OnpenesneHns: U MPUMEPHI.
[Tpoussogamas dyukmus 6unoma HuoTona
n
o Cuna quddepernmuposarms: Y. k(}) = n2" 1
k=0

e (1+z)"(1+z)" = (1+z)™. Orciona cieyer

()= (@) ()GE) - () 6)

e CgoiicrBa, Hy:KHBIE U MaTeMaTUIECKOIO aHAIM3a (IKCIIOHEHTA
pacTér GhICTpee TIOJIUHOMA | T.11.)

()= ()

J



[Ipumenenwue fjist perenns: KOMOMHATOPHBIX 3a7ad 3ajada Myaspa.
Bajaua o caacTauBbIX Onsterax. HallTu 9uC/I0 1eI09NCIeHHBIX PelleHuil
CUCTEMBI
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Yuciio pasbueHuit n Ha pa3/IMdHbIE CIaraeMble COBIAIAET C UUCIOM
pasbuenuii n Ha HeuéTHBIE caaraemble. Céprku. Ilpumep ucnonn3osa-
HUsI JJTA BBIYUCICHUS TPOU3BOIAIIECH (DYHKIINH MOCTIeI0BATEILHOCTH
an =12+ 22 4+ ...+ n?. 3Bamaua o uncie 0OEeCTIOpPSIIKOB.

Boraucnenus: ¢ momompbio mpousdBogdanux dyukimit. Yncaa @udoHaxIm.
Yucaa Karamana. *O6mmuit MeTo1, 1J1s1 TMHEHO-peKy pPPEHTHBIX HOC/Ie10-
BaresbHOCTeR. MHOrOWIens! Py (x) = (z) JI1060i1 MHOTOYJIEH C TEIBLIMI
KO3 PUIMEHTAMI IIPEJICTABUM B BHUJIE IIEJION JTUHEHHON KOMOMHAIIN
(m.1.x.) MHOTOWIEHOB Py ().

Yucaa Crupsunra nepsoro poja (6e3 3HaKa) {Z] .

Yucna bemra B,,.
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Hpa.BI/IJIa onceHBaHM A

®PTK. CCryaenrer PPTK b0 mosy4uaior B Ka4eCcTBe OIEHKH 38 KYPC
aBTOMAT CEMUHAPUCTA, JIMOO WIYT Ha IK3aMeH, OTKA3bIBasiCh OT OIEHKU
aBTOMATOM.

s crynearos @YIIMa neiicrByer cienyiomas BPC. B Tedenune ce-
MecTpa OyJIeT JBe KOHTPOJIbHBIX, [I0 UX PE3Y/IbTaTaM U Pe3yJbraraM paboTh
B CEMeCTPe CTYJEHThI MOI'YT IOJIYYUTH OIEHKY aBTOMATOM. B ciyuae ecjin
CTYIEHT MIET Ha IK3aMEH, UTOrOBas OIeHKa (hOPMUPYETCsl KAK MOJIyCyMMa
OT OIIEHKW aBTOMATOM W OIEHKM 3a 3K3ameH. Buumanwue! B ciyuae, ec-
JIM HAM TPUUIETCA BHE3AIO MEePEeiTH Ha OHJIAWH-OOyJIeHUe, 9Ta CUCTEMa
OIIeHMBAHUS Oy/IeT CKOPPEKTUPOBAHA.

OrneHKa 3a KypC BBICTABJISIETCS TI0 CJIEAYIOMUM (POPMYJIAM:

OaBT. = 07 3 x OK.p.l + 074 X OK.p.2 + 073 X OceM.;

1 1
Ou’ror‘. = 7033’1‘. 7031{3.7
2 + 2

B KOTOPBIX
e Oupr. — OIEHKA, KOTOPYIO CTYJIEHT MOYKET MMOJIYIUTH ABTOMATOM,
® Ox.p. 1 1 Ok.p. 2 — OIEHKH 32 CEMECTPOBBIE KOHTPOJIBbHBLIE PAOOTHI,

e Ocom. — OIIEHKA 32 pabOTy B cemecTpe (BBICTABJISIETCS [0 IIPABUJIAM
CEeMUHAPUCTA),

® Oyror. — HTOrOBas OIEHKA 33 KyPC,
® Oyxs. — OIEHKA 3a 9K3aMeH.

Bce orenku BhICTABISIOTCS TI0 AeCATUOAJIIBHON CHCTEME, HO SBJISIOTCST
JPOOHBIME C TOYHOCTBIO JI0 COTHIX. [Ipy BhICTaBICHNN OIEHKH B BEJIOMOCTH
poucxouT apudmerndeckoe okpyrienue. CTyJeHT MOXKeT HOJIYIUTh B Ka-
YECTBE UTOTOBOM OIEHKHU 3a KypC OLEHKY Oapr.. IPU YCJIOBUM, YTO CPEIIHSIS



OIEHKA 38 CEMECTPOBbIE KOHTPOJIBHBIE YIOBJIETBOpUTENbHAsT (663 OKpyTIIe-
HUS), T. €. %(Ox,p, 1+ Ox.p. 2) = 3. IIpu sTOM 1Epe] IOy YeHHEM OLEHKH
BO3MOKEH JIEKTOPCKUiT KOHTPOJIb (6eceia ¢ JIEKTOPOM 110 MaTepuajaM Kyp-
ca), 0 pe3yJIbTaTaM KOTOPOTO OIEHKA MOXKeT ObITh IIOHMKeHA. Kak IpaBuio
JIEKTOPCKUII KOHTPOJIL IIPOXOIUT B CJIydae CyMIeCTBEHHON PA3HUIBI MEYK LY
olleHKaMu B (hopMyJIe, HO GLIBAIOT U HECTaHIaPTHBIE CJIydal, U3-3a KOTOPBIX
IpaBUJIO HONaJaHNsl Ha JIGKTOPCKHUIT KOHTPOJbL He hopMaan30BaHo. 1lomu-
MO 3TOTO, €CJI CTYAEHT XOueT IOJYYUTh aBTOMATOM YIOBJIETBOPUTEILHYIO
OIIEHKY, TO OH MOYKET CJIeIaTh 3TO TOJBKO C Pa3pelieHnsl CEeMUHAPHUCTA.

Pemast uaTu Ha 9K3aMeH, CTYIEHT OTKA3LIBACTCS 3aCUUTATEL OIEHKY
Ogapr. B KaUeCTBE UTOrOBOH OIEHKH 3a Kypc U 1noJydnT oleHKY Oyror. .

OK3aMeH HaYHETCs ¢ HeGOJILIIOrO TecTa, HEelIPOXOXKJeHHEe KOTOPOIo
BJICUET HEYJIOBJICTBOPUTENLHYIO OIeHKY. Iloc/ie IpoXoKaeHus TecTa OyaeT
Gecesia Ha OCHOBE OUJIETa ¢ BOIPOCAMIU Ha OIPede/ICHHUs, T0KA3aTeIbCTBA,
u ¢ 3agadamu. B ciyaae, ecau mo dopmysnie Oyror. < 3, & Osks. = 3,
9K3aMEHATOP UMeEeT MpaBo (HO He 06si3aH!) MOCTABUTDL 3a KypC CTYIECHTY
OLIEHKY <«YJIOBJIETBOPUTEIBHO (3)>.



3agaum A8 CEMUHAPOB M JIOMAalllHee 3aJIaHue

Sajaun st CeMUHAPCKUX 3aHATHUI, MPUBEIEHHBIE B 9TOM pas/iesie
pa3buTnl 10 HegeaaMm (Kak u goMainHee 3aganue). CeMUHAPUCT B IIpa-
B€ OTKJIOHATHCS OT IIPEJJIOKEHHOI'O 3/eCh IIJIaHa CEMHUHAPOB 110 CBOEMY
YCMOTPEHHIO.

Sajaun, OMeYeHHbIE «O», PEKOMEHJIYeTCsl Pa300paTh Ha CeMUHAPE.

1 Aoxarebpa jioruku: BBeJI€HUE

1. JI1s1 KaKOTO CJI0Ba JIO2KHO BBICKA3bIBAHUE
«IlepBas GykBa ciioBa riacnas — ( Bropas Gyksa ciioBa riacHas V
IMocsennsst 6yKBa cjioBa riacHas)» ?

1) xkapa; 2) opa; 3) oropog; 4) mapa.

2°. lokaxure, yto a) ¢ >y =T Vy; 6) ctAy=IVYy B) T >y =z A7.

3. Haiigure jus dopmyast (z A z) V (x A—z) V =(-2 — —y) paBHOCHIBHYIO
dopmyiy (cpeau dopmyn Huzke), Ipeobpa3oBaB IEPBYIO.
a) 1; 6) A (zVy); B) z Vy; r) y.

4. Jlokayxure AUCTPUOYTUBHOCTD JTUIBIOHKIMH OTHOCUTEIBHO SKBUBAJIECHT-
HOCTH:
xV(y<z)=(xVy) & (xV2).

5. Bysnesa dynkuua MAJ(z1, z2, x3) Bo3Bpamaer 1 Torga u TOJLKO TOTIA,
KOIJIa XOTsI OBl JiBe liepeMeHHble u3 TPEX paBubl 1. Boipasure MAJ(x1, xo, x3)

qepe3 OyeBy pOpMYIIy.

6. lokaxkure caenyionme dopmyinbl pasiaoxenuii (Ilennona n Puma):
a) f(xr,z2,...,xn) = (T2 A f(O, 22, ..., 20)) V(21 A fF(L 22, .., 20));

6) f(x1,29,...,2,) = (1B z1) A F(0,29,...,2,)) B (21 A f(L,22,...,2,)).

7°. BysieBa dyHKIms 3a1aHa BeKTOpoM 3Hadenuii: f(x1, o2, x3) = 10100101.
1. Onumure f gepes TabJIUIy UCTHHHOCTH.
2. Kakue nepemensble [ sBJISIIOTCH @) CyleCTBEHHbIME; 6) hUKTUBHBIMA?

3. Onumure f 1epes OyseBy dopmyiry.



8. BysieBa dyukius f 3amgana gopmysioii. Beipasure f depe3 Tabimiry
ucTuHHOCTH U (hopMyiry ¢ omepauusiMu A, V, — (B crangapTHOM Gasuce):

a) f(z1,72) = 11 ® 22 @ (71 A 72);
6) f(x1,22,23) = T1Px2Bx3B(x1Ax2) B (21 A23) D (22 AT3) B (21 Ax2AT3).

9. Hokaxkure, uro e cyuiecrByer Oysesoil dyukuuu f(x,y), cylmecrBeHHo
3aBUCAIIEN OT 00erX IePEeMEeHHbBIX, TAKON UTO

10*. Tokaxkure, uaTo Jiroboe ToxkaectBo Bujga A = B, rne A u B — 6yute-
BBl POPMYJIBI CO CBsIBKAMU A, V, -, OCTAHETCs BEPHBIM, €CJI B HEM BCe
KOH'bIOHKIINU 3aMEHUTh Ha JU3IbIOHKIINU, & JU3bIOHKIUNA 3aMEHUTH HA
KOH'BIOHKITAY.

11*. TlocrpoiiTe Takyio JIOrMYeCKyto CBsa3Ky (OyseBy (DYHKIMIO OT JIBYX
[IEPEMEHHBIX ), 4TO Ji00as OyseBa MyHKIMs BHIPA3UMa B Bujie GOPMYJIbL ¢
3TON CBA3KOIL.

,Z[OMaIHHee 3aJlaHunue

Bo Bcex momamuux paborax Tpebyiorcs 060CHOBAHHBIE PelleHus!

1. z,y, z — HeJble YUCJIA, JJIs KOTOPBIX UCTUHHO BBICKA3BIBAHUE
(@ =y) A ((y<z) = 22> ) A((z <y) = (z>22))

Yemy paBHO x, ecyin z = 7,y = 167

2. Tlocrpoiire Tabiuiy ucruanocTu s Gyukuuu —((z A —y) A z).

3. Jlokaxkure, 91O

1@%1@%2:(‘%1—}%2)/\(%2—)%1).

4. BpinosiageTcst Jin JUCTPUOY TUBHOCTD JIJIs CJIEIYIONINX OTIePaIiyii:

a)x/\(y—)z);(m/\y)%(x/\z); 6)xEB(y<—>z);(a:EBy)<—>(:EEBz)

5. Bromosasercs I UMIIJINKaII1 a) KOMMYTAaTUBHOCTD;

6) acconmmaTuBHOCTS, T. €. (T — y) — 2 Lo (y = 2)?
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6. YKazaTb CyllleCTBEHHbIE U HecylecTBeHHble ((DUKTUBHBIE) [IEDEMEHHbIE
creayommux OyHKITAH:

a) f(r1,22,23) = 00111100; 6) g(x1,20,23) = (1 — (71 V 22)) = 3.

7. Jlokaxxute HOpMyITy Pa3I0KEHUS:

flay,.. o xn) = (21 V f(0,29,...,20)) A (021 V f(L 2o, ..., 2y)).

8. O6o3naunm depes ' =z u 2° = —z. IIycrs oy, ao, . . . , Oy, — HAGOD U3
HyJsieit u equant. Jlokaxkure, uro dyHkms 7 A 25> A ... Az ucruHHA
POBHO Ha OJIHOM BXOJHOM HabOPE: (1,2, . . ., Q.

9. Jokaxkure Gopmysty \/(xi@a:j) = (x1VaaV.. VT )N (T VT2 V... VT,)
,J
(mu3bIOHKIUA B J1€BOi YacTu Gepéres 110 BeeM 4 1 j: (1P x2)V (xaBx3)V. . .).

10*. Jlokaxkure, 94TO CyIIeCTBYeT OyJieBa (DYHKIMsI, KOTOPYIO HEIb3s BhIpa-
3uTh (POPMYJION CO CBA3KamMu A u V.

2 MHuoxKecTBa U JIOTUKA

1°. FOuusépcym — narypasbnbie uncia (U = Ng). Ouuimnure sHedopmaabao
HA PYCCKOM sI3bIKe MHOYKECTBA, 3aJIaHHbIe (DOPMYIaMU:

a) {1,3,5,7,...}; 6) {n|n = 2m mua nekoroporo m € Ny};

B) {n|(@m:n=2m)A (3k:n=23k)}.

2°. Muoxectso A 3amano dopmyioit (U = Ny):
A={n|3keN:n=Fk}.

Bepno am, uro A = {1, 4, 9}7?

3°. Onumure opmasnbao MHOKecTBa (U = Z):

a) MuoxkectBo, cocrosmee n3 uncen 1,10 u 100.

6) MHOXKeCTBO, COCTOsIIIEE U3 THUCeN, GONBIINX 5.

B) MHOXKeCTBO, COCTOsIINEE U3 HATYPAJIBHBIX IHCEJ, MEHBIINX 5.

r) MHOXKeCTBO, KOTOPOE He COJIEPIKUT SJIEMEHTOB.

11



4°. JIokaxKuTe, 9TO JJIst JI0OBIX MHOKECTB A, B, C' BBIIOJHAIOTCA PABEH-
CTBa

a) A\ (A\B)=ANB; 6)BU(A\B)=AUDB;
B) (AUB)\(ANB) = (A\B)U(B\A); 1) (AUB)\C = (4\C)U(B\O).

Kommenrapuii: Vcnosp3yiiTe npu pereHnr Kak AuarpaMMbl Jijiepa-
Benna, rak u mepexos K popMysiaM ajareOpbl JOTHKH.

5. Ha gucsoBoii npsamoii ganbl nsa orpeska: P = [2,10] u Q = [6, 14].
Bribepure Takoii orpe3ok A, uro dopmyiia

((x€eA) = (zxeP)V(zeQ)

TOXKIECTBEHHO MCTUHHA, TO €CTh IPUHUMAET 3HAYeHnE | mpu JIFoOOM 3Hate-
HUM IIEPEMEHHON .

1) [0,3] 2) [3,11] 3) [11,15] 4) [15,17]

6. ITpo muOxkecTBa A, B, C u3Becrro, uro AN B C C\ (AU B). Bepro
g, aro Torna A C A A B?

7. Jlokaxxurte BKJIOYEHIE
(A1NAsN---NA,)A(B1NBaN---NBy,) C (A1 AB)U(A3AB)U- - -U(A,ABy,)

Ay mobsIx MHOKeCTB A;, B;.

8. JlokazknuTe paBeHCTBO
(A1NAoNAsN- - -NA,)\(B1UBoU- - -UB,,) = (A1\B1)N(A2\B2)N: - -N(A\Br)

st To0BIX MHOXKeCTB A;, B;.

,Z[OMaIIIHee 3aJaHue

1. Bepro ju, 9T0 1151 JiIOOBIX MHOXKECTB A U B BBIIOJIHAETCSI PABEHCTBO

(A\B)N((AUB)\ (AN B))=A\ B?
2. Bepuo sm, ato 115t 10661x MHOKECTB A, B 1 C' BBIOJHSAETCS PABEHCTBO

(AN B)U(AN\C)N(A\(BNC)) = A\ (BUC)?

3. Bepuo sm, arto jy1st 110661x MHOKECTB A, B 1 C' BBIITOJHSETCST PABEHCTBO

(ANB)\C = (A\C)N(B\C)?
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4. BepHo jm, 4T0 17151 JIFOOBIX MHOXKECTB A U B BBINOJIHAETCS BKJIIOYEHUE

(AUB)\ (A\ B) C B?

5. ITycrs P = [10,40]; @ = [20, 30]; usBectHO, 410 OTpE30K A yHoBierBopsi-
€T COOTHOIIECHUIO

(xeA) = (zeP)AN((zeQ)— (zed)).

1. Haitnmre oTpe3ok A MakCHMAaJILHO BO3MOYKHOMN JIJIMHBL.
2. Haiiure orpe3ok A MUHUMAJBHO BO3MOXKHOM JIJTMHBI.
6. ITpo muoxkectBa A, B, X, Y ussecrno, uro ANX = BNX, AUY = BUY.
Bepno s, uro rorga eimosHsercst paseHerso AU (Y \ X) = BU (Y \ X)?

7. lycte A1 D Ay D A3 D --- D A, O ... — HEBO3PACTAOIIAsI TIOCIEI0BaA~
TeIBHOCTHh MHOXKeCTB. VI3BecTHO, uTo A1 \ A4 = Ag \ Ag. Hokaxure, 9To
A\ A7 = A3\ As.

8. Ilycrs A, B, C, D — rakue orpesku npsimoit, uro AA B = C A D (cum-
MeTPUYECKUE PA3HOCTH PABHBI). BepHO Jii, YTO BBIIOJHAETCS BKIIIOYEHIE

ANBCC?

3 Maremaruydeckue onpe/jiejieHus,
YTBEP2KJI€HUS U JOKa3aTeJIbCTBA

1. UsBecrHo, uro nctuHHb yTBepKIeHust AV (B A-C) u =A A (BV C).
Kaxkwue u3 yreepxkennit A, B, C' uCTUHHBI, & KaKWe JIOXKHbBI ]

2. JlokaxkuTe, UCIOJIb3ys KOHTPAIIO3UIIAIO, U9TO ecyiu ab He JejuTcd Ha N,
TO @ He AeJUTCS Ha 1 U b He JiesuTest Ha n. 371ech a,b,n € Z.

3. Jlokaxkure, 4o ecim a X b = ¢, TO x0T ObI OJHO W3 |HCea a, b He
MIPEBOCXOMIAT +/C; 37€CH @, b, ¢ — MOJIO’KUTENILHBIE BEIECTBEHHbIE THCIIA.

4. BepHo 511 yTBEpK ACHUE:

a) CyH_IeCTByIOT pas3/InIHbIC IIOJIOKUTEJ/IbHBIC IeJIbIe YUCJ/Ia 1M U N, TaKue

aro m < n u n2 KpaTHO M, HO N HE KPaTHO M;

6) IIpousseneHne parMOHAIILHOTO W UPPAIMOHAIBHOIO YHCJIA — UPPAIO-
HaJIbHOE 9UCJIO?

5. JTokazkuTe, 9T0 9ucIo /3 + /2 HppanHoHAILHO.

Vkazanme: (v/3 4+ v/2) x (V3 — V/2).
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6. ,ZLOK&}KI/ITG, qTO JJIdA JIFOOOrO IeJIOT'O ITOJIOZKHUTEJIHLHOI'O T BBITIOJIHACTCA

1-28+2.2243.224 ... 4n-2"=(n—1)-2"" 2.

7. Jloxkaxxkute, 910 1 MOXKHO TPEICTaBUTDH B Bujie cCyMMbI 2020 pa3/inaHbIX
OOBIKHOBEHHBIX JIpobeii ¢ aucyiuresieM 1 U MOJIOKUTETbHBIM 3HAMEHATEIEM.

8. Ha nocke nanmcans! cro nudp — Hyau U euHUIB! (B 11060 KOMOMHA-
1un). Paspenaercst BBINONHATD J(Ba, JefCTBAS:

1. 3amenars nepsyio nubdpy (HyJab HA eUHUILY U HAOOOPOT);
2. 3aMeHATHh UMPY, CTOSILYIO TOCJIE TEPBOIl €IMHUITHI.

JlokazkuTe, UTO 1OC/Ie HECKOJBKUX TAKUX 3aMEH MOXKHO ITOJIYyYUTh JIFOOYI0
roMmOuuanmio u3 100 myseit u equHMII,

9. Kakoe u3 yTBep:KIeHUIl cCUiIbHEE:

Va Jy : P(x,y) ATH Jy Vo : P(xz,y)?

10. U3 menwix gucen ot 1 g0 2n Beibpano n + 1 uucio. Jokaxkure, 910
Cpelii BBIOPAHHBIX YHCEJ HANIYTCS JBa, OJHO U3 KOTOPBIX JIEJUTCS HA

IpyToe.

11. Ha xparo mMyCTBIHU MMeeTCsI OOIBINoi 3amac OeH3MHa W MAallInHa, KO-
Topas IIPH TOJIHOM 3ampaBKe MOXKeT mpoexaThb 50 kmimomeTpos. Mmerorca
(B HEOrpAHNTIEHHOM KOJIMYIECTBE) KAHUCTPHI, B KOTOPbIE MOXKHO CIINBATDH
Gensun n3 Gen306aKa MAIIMHBL U OCTABJIATL Ha XpaHeHue (B JI000I ToUKe
mycreiny). Jlokasarsb, 9TO MAIIXHA MOXKET IPOEXaTh JIIOOOE PACCTOSHUE.
(Kanuerpor ¢ GEH3MHOM BO3UTH HE Pa3pEINaETCsl, IyCThIe MOXKHO BO3UTH B
JIFOGOM KOJIYECTBE. )

12*. JlabupunToM Ha3bIBaeTCd KJerdaThiil kBagapar 10 X 10, HekoTopble
mapbl COCEHUX y3JI0B B KOTOPOM COEIUHEHBI OTPE3KOM — <«CTEHOW» —
TakKuM 00PA30M, 9TO HEPEXO/Ist U3 KJIETKNA B COCEHIOI0 10 CTOPOHE KJIETKY U
HE IIPOXO0/Is Yepe3 CTEHbI, MOXKHO ITOCETUTh BCe KJIETKU KBajpara. I'panuily
KBaJIpaTa OyJIeM TaK»Ke CIUTAaTh OOHEeCEHHO cTeHoil. B HekoTopoit KieTke
HEKOTOpPOro jabupunaTa crout pobdor. OH nmornumaer 4 komauasr — JI, 11,
B, H, 10 KOTOpBIM COOTBETCTBEHHO HJET BJIEBO, BIIPABO, BBEPX U BHU3, a
€CJIN TIePeJl HUM «CTE€Ha», TO CTOUT Ha MecTe. Kak HammcaThb mporpaMmmy
718 pobOTa, BBIOIHSS KOTOPYIO OH ODOMIET BCE KJIETKUA HE3ABUCUMO OT
JIAOUPUHTA, U OT CBOEI'0 HAYAJIBHOI'O IOJIOXKEHUsI?
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,Z';OM&HIHee 3aJaHue

1. Y6eaurech B MCTUHHOCTU yTBEP2KJIeHUs (1pu 1pousBosibHbix A u B):
(A= B)V (B — A). (1)

Badukcupyem npousBosbHYIO napabosy. [lycrs A — yTBep:KIeHne «BETBU
napaboJibl HAIIPABJIEHBI BBEPX», a B =«mnapabosa nepecekaer 0 (psamyio
y = 0)». IIpocienure 3a CIIeIyIONMMU PACCYKACHUIME. Y TBEPXKJICHIE
«€ecau BeTBU 1apaboJibl HAIIPABJIEHBI BBEPX, TO mapaboJia mepecekaer 0»,
OYEBUIHO, JIOYKHO; TOIJIa UCTUHHBIM JIOJI?KHO OBITH YTBEPIXKICHUE «ECJIU
napabosta nepecekaeT 0, ToO BeTBU MapabosIbl HAIPABIEHBI BBEPX», HO OHO
Takzke JOoKHO. To ecTh 06a yTBepK/eHNsT B IN3bIOHKIMHA (1) JIOKHBI (1Ipn
HEKOTOPOM BbIOOpe yTBepKienuii A u B), HO caMa U3 bIOHKIIUS UCTHHHA!
Haiinure ommbKy B paccyKIeHUSIX.

2. B gome xuByT A, ero xxena B u ux jeru C, D, E, 1pu 9TOM CIIPABEJTUBBI
CJIEJTYTOIINE yTBEPIKICHU:

1) eciiu A cMOTPUT TeJIeBU30D, TO U B CMOTDUT TeJIEBU30D;
2
3

) xotrsi 6b1 otuH U3 D u F CMOTPUT TeJIeBU30pD;

) poBHO osiu U3 B u C' CMOTPUT TeJIEBU30D;

4) C u D nubo oba cmorpsr, aubo 06a He CMOTPAT TeJEBU30D;
5)

ecu E' cmorpur Tenesusop, To A u D ToxKe CMOTPSAT TEJIEBUB0P.

Kro cmorput n KTO HE CMOTPHUT Te1€BU30D?!

3. JlokarKuTe, MCHOJIL3Ys KOHTPAIO3UIINIO, 4To ecn 22 — 62 + 5 uérHo, TO
T HEYETHO; 3]1eCh & € Z.

4. JlokaxkuTe, YTO IPOU3BEICHNE TIOJOKUTEIHHOIO PAIMOHAIBHOIO JHCJIa
U UPPallMOHAJIbHOIO YHUC/Ia — UPPAITMOHAIBHOE YHUCIIO.

5. IIpo HemycThle IONApHO HecoBnaaalme Maoxkecrsa A, B u C n3BecTHO,
aro C\ AC Bu C\ B C A. Boamoxno i, uto B = ANC?

6. JlokakuTe paBeHCTBA

a)1-(n—1)+2.(n—2)+...+(n_1)_1:w;

sinfn+ Hz 1
6) cosa:+cos2x+---+cosmc:(,7f)—f.
251115 2
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7. B 3auere y4acTBOBAJIO HECKOJBKO CTYJEHTOB M npenogasaresefi. 13-
BECTHO, YTO B KOMHATY, /i€ IPOUCXOAMII 3a9€T, KaXKIblil yIACTHUK 3a9eTa
BOIIIEJT JINIIb OJIHAYKJIBI M UTO KaXKBIi IIPEroIaBaTesb IOrOBOPIII € KaxK-
JBIM CTYJeHTOM. JIOKayKuTe, 9T0 B KAKOH-TO MOMEHT 3aueTa B KOMHATE
[IPUCYTCTBOBAJN JTHOO BCE CTYAEHTHI (M, MOXKET GBITh, KTO-TO 13 IIPEHo/ia-
Baresieii), 6o Bee npenogaBaTesau (M, MOXKeT ObITb, KTO-TO U3 CTYJEHTOB).

8. Haiiure ommbKy B JOKA3aTEIHCTBE IO WHIYKIIUA YTBEPKICHUS «BCE
JIOIIA/IU OJIHOTO 1BeTa», Tounee A(n) =«uobble n Jomagell 0JHOrO IBETAY.
Basza, A(1), oueBuzana: onua somais oxsoro usera. [lar, A(n) — A(n+1):
y6epém oxHy Jomaip u3 n+1 u Bocronb3yeMmcs npejyioxkenneM A(n) — mory-
YUM, YTO OCTABIIKECS 7 JIOIIAJel OJIHOTO IBeTa. BepHéM Terepb yOpaHHYIO
JIOMIa b, YOEepEM JIPYTYIO JIOMIAh U OIATH BOCIIOIB3YEMCS [IPEIOKEHIEM
A(n) — ougrh moJyunM, YTO BHIOPAHHBIE 7 JIONIAEH OJHOrO I[BETA, a 3Ha-
9UT U yOpaHHasl B HA4YaJje JIOMIALb TOI'O Ke IBETA, YTO U BCE OCTAJIbHbBIE.
Wrak, MBI qoKa3ajn, 910 Jobas n + 1 JoIa s OgHOIO IIBeTa.

9. B mpsamoyroabHEKE 3 X 1 CTOAT (PUIIKK TPEX IIBETOB, IO N MITYK KayKI0TO
uBera. Jlokaxkure, 9TO MOXKHO II€PECTABUTH (DUIIKK B KaXKIOH CTPOKE Tak,
9TOOBI B KAXKJIOM CTOJIOIE ObLIn (DUIIKU BCEX I[BETOB.

0*. JlokaxkuTe, 94TO KarK/I0€e YUCIO /a1 + /a2 + ...+ /Gy, voe a; € N He
KBaJIPAThI [IEJIBIX YKCEJI, HPPAIMOHAJIBHO.

4 I'padn I. HeopuentupoBanHbie rpadbl

O TepMmuHOOrUNU. EC/in HEe OroBOpeHO MPOTUBHOE, TIOJT CJIOBOM «I'pad»
Jlajiee TOHUMAETCsI HEOPUEHTUPOBAHHbIN rpad 0Oe3 meTesh U KPaTHBIX pEdep.
Bripaxkenue «uoarpad A rpada By (A C B) oznauaer, uro rpad A MOXKHO
MOy InTh U3 Trpada B ymageHneM dacTu BepIInH U pedep.

I'pagp—nymov P, umeer n + 1 BepmHy vy, V1, .. . Unp. PéOpaMu CBA3AHBI
napsl BepimH v; 1 041 (0 < n— 1). Takum o6pasom, B rpade-yTu n
pébep. FOBopﬂT aro dauna myTu paBHa n. I'pagp-yuka C, umMeeT n BepriuH
V1yeeyn, B ={{v,viga} | 1 <@ <n}U{v,,v1}. Hoanwd epap K, (V E)
WMeeT 71 BEPIINH, KayKIas Iapa KOTOPBIX COoennHeHa pedpom: F = (2

1. Haiture uncyio pédep B mostHoM rpade K.

2. JTokaxkuTte, ITO HE CYIIECTBYeT rpada C MIThbIo BEpIIUHAME, CTEIICHU
KOTODBIX paBHBI 4, 4, 4, 4, 2.

3. B rpade 100 Bepmma u 800 pédep.
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a) Jokaxwure, 4To B 3T0M rpade ecTb XoTsd Obl OjiHA BEPIIUHA CTELEHH He
MeHbIIE 16.

6) Moxker Jin Tak CILy9MTbCsl, YTO BCE BEPINUHBI 3TOro rpada UMET
crernenp 167

Honoanenuem G rpacda G Ha3bIBaeTCs TaKoil rpad Ha TOM Ke MHOXKe-
cTBe BepInH, 9T0 1 y rpada G, B KOTOPOM Iapa BEPIINH CBsI3aHa PeOpoM
TOIJIa U TOJIBKO TOIJIa, Koryia B (G 9Ta mapa BepiniuH pebpoM He CBs3aHa.

4. JTokaxure, 970 rpad COAEPKUT KJIUKY HA 1 BEPIIHHAX TOI/IA U TOJBKO
TOIJIa, KOTJa €ro JOIOJIHEHUE COJIEPKUT HE3aBUCUMOE MHOXKECTBO Ha 1
BEPIIUHAX.

5. Mokaxkwure, aro ecaiu Hy u Hy — cBasubie nmoarpadsl rpada G, takue
aro Hy N Hy # @, To moarpad Hi U Hy cBs3en.

6. Jokaxkure, 9T0 rpad WM €ro JOIOJHEHHE CBsI3HBI (BO3MOXKHO 00a
CBSI3HDI).

7. Kakoe MakcnMasibHOE 9UCIO0 pEOEP MOXKET OBITH B HECBS3HOM rpade ¢ n
BEPIINHAMU !

8. Kaxnasa sepmuna rpada G umeer crenenn 2. Jokaxkure, uro G =
H,UHU...UHp, tne H; —rpad nukm, n H; NH; = @.

IMoxrpad GU| = (U7 (g) N E(G)) rpada G HA3BIBAIOT UHIYUUPOSAH-
notm (MaOKecTBOM U C V).

9. JlokazkuTe, 4TO BepIIMHBI CBA3HOrO rpada G MOXKHO yIOPSJIOYUTD
TaK, 910 Juisa Kaxgoro i, 1 < i < |V(G)|, uagynupoanHblit nogrpad
G[{v1,...,v;}] Oyner cBA3HBIM.

10. IIpo rpad uzsectHo, yto B HEM 1000 Bepuiun u 2020 pébep. Bepmno Jn,
ITO B TAKOM Tpade MOKeT He OKa3aThbCs HU OJIHOTO IYTH JTHHBL 647

lomaninee 3amanue
1. CymecrByer su rpad Ha 8 BepuimHax, B KOTOpoM 23 pebpa u ecThb
BepIuHa cremnern 17

2. B crpane lHudpa ects 9 ropomos ¢ wazsanusamu 1, 2, 3, 4, 5, 6, 7, 8,
9. IlyremnecTBeHHUK OOHAPYKUJI, YTO JIBA TOPOJIA COEINHEHDI aBUAJIMHIEH
B TOM U TOJIBKO B TOM CJIy4ae, €CJIU JIBy3HAYHOE YHUCJIO, COCTABICHHOE U3
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nudp-Ha3BaHUN STHUX TOPOMAOB, JAeianurcd Ha 3. MoxHo mu mobparbesa u3
ropoja 1 B ropos 9, ucnonb3yst 3Tu apuaJInHun (BOSMOYKHO, C TIepecaikamn ) ?

3. Haiinure Bce rpadbl, B KOTOPBIX Karkjaas IMapa pédep MMeeT OOIumii
KOHeTII,

4. B rpade na 400 BepmuHax creneHb Kaxkoi Bepmuubl pasaa 201. loka-
JKHTe, 9TO B 3TOM I'pade eCcTh IUKJI JJIUHBI 3.

5. Bepuo sz aro, ectm Hy u Hs — cBa3uble noarpads rpada G, takne
aro Hy N He # @, To moarpad Hi N Hy ceazen?

6. B crpane Cemépka 15 ropojioB, KaxKiblil 13 KOTOPBIX COEIUHEH JI0PO-
ramMu He MeHee, yem ¢ 7 apyrumu. Jlokakure, 94T0 U3 JIIOOOr0 ropoia
MOXKHO JIOBPAThCs 10 JIF0O0ro Apyroro (BO3MOXKHO, IIPOe3Kasl 9epe3 JIpyTrue

ropoja).

7. CchopmynupyiiTe ciieyrolniee yIrBEPXKIEHUE Ha si3bIKE TeOpud rpados u
JIoKaxkuTe ero. Ha Kak70i JIEKIIMK eCTh JBa CTY/IEHTa, KOTOPhIe 3HAKOMBI C
OJIMHAKOBOM YHCJIOM CTYJEHTOB (3HAKOMCTBO CUUTACTCS B3AUMHBIM, €CJIHA HA
JIEKITUIO [IPUIIEN OIUH CTYJEHT UJIM HUKTO HE HPHUIIE — OHA OTMEHSAETCS ).

8. Haiinmure Bce rpadbl-iyTu 1 rpadbI-1UKJ/IbI, JOMOJHEHTE KOTOPBIX Tpad-
yTh WK IPad-IUKII.

5 TI'padmnr II. /dlepeBbs m packpacku

O TepMmuHoJioruu. Packpacka Bepimun rpada Ha3bIBAETCSI NPAGUAD-
HOU, €CJIM KOHITBI KaXKJI0ro pebpa MOKPAIIeHbl B PA3HBIE 1[BETA.
Pacemosanuem p(u,v) MKy IByMsl BEPIIMHAMI U U U B CBA3HOM rpade
HA3BIBAIOT JJIMHY KpAaTJaillero myTu Mexkay aumu. Juamempom rpada
G naspBator uncyo diam(G) = max p(u,v), a TaKkKe IIyTh TAKOH JIJTHHBL.

;

Bepuuna v HasbiBaeTcs yenmpom rpada, eciau MaKCUMaJIbHOE PACCTOSHUE
OT Heé JI0 06Ot IpyToil BepIINHLI MUHUMAJILHO; 3TO PACCTOSHEE HA3BIBAIOT
paduycom rad(G) = min max p(u, v).

veV ueV

1. /lepeBo umeer 2020 Bepmmuu. BepHo Ji, UTO B HEM HaljeTCs MyTh
JJIAHEL 37

2. CymectByer i JiepeBo Ha 9 BepIIMHAX, B KOTOPOM 2 BEPIIUHBI UMEIOT
crereHb 57
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3. B nepese ner Beprmn cremnenu 2. JlokaxkuTe, 9T0 KOJTUIECTBO BUCIIUX
BepIiuH (T. €. BEpIIUH cTeneHn 1) GOJIbIe TOJOBUHBI OBIIEr0 KOJINIECTBA
BEPIINH.

Ocmosnbim depesom Ha3BIBAIOT HoArpad rpada, KOTOPBI SBIISIETCS
JIEPEBOM Ha BCEX BEPUINHAX MCXOIHOro rpada.

4. JlokazkuTe, 9TO JI000H CBA3HBIN rpad WMEeT OCTOBHOE JIEPEBO

5. IIpo rpad uzsectno, uro B HéM 1000 Bepmun u 2020 pédep. Bepmo Jmn,
9TO

a) B TakoM rpade 0bs3aTeabH0 ecTh MapmpyT ayuuabl 3000;

6) B TakoM Tpade MOXKET He OKA3aThCsl HU OJJHOTO TIyTH JJTHHBI 647

6. JlokaxknuTe WiIn ONMPOBEPIHUTE CJIEIYIOIINE YTBEPKI€HUSI:

a) ecii B rpade ecTb 3aMKHYTBI MapIIpyT Y€THOI JJIMHBL, TO B rpade
€CTh ITUKJI YETHOM JIJINHBI.

6) ecau B rpade eCcTh 3aMKHYTHIi MAPIIPYT HEYETHON JJIMHbI, TO B rpade
€CTh IUKJI HEIETHOM JIJTIHBI.

7. 1. Tokaxkure, 4T0 JIIOOOE JIEPEBO 2-PACKPAIIUBAEMO (CYIIECTBYET Mpa-
BUJIbHAsI PACKPACKA B 2 [[BETA).

2. CKOJIbKO €CTh MPABUJIBHBIX 2-PACKPACOK Y JjiepeBa’

8. Jlokaxkure, uTo eciau G COMEPXKUT KJIMKY Pa3Mepa 7, TO ero BepIIuHbI
HEJIb3s PACKPaCUTh IIPABUJIBHO B 1 — 1 IIBETOB.

9. Nmeercsa cBasnbiit rpad. Jlokaxknte, 9T0 B HEM MOYKHO BBIOpATH OJIHY
U3 BEPIIMH TaK, YTOOBI [10CJIE €€ yJIAJIEHUs] BMECTE CO BCEMU BEIYIIUMU U3
Heé pébpaMm OCTaHETCs CBSI3HBIN rpad.

10. 1. Jokaxure, uro rad(G) < diam(G) < 2rad(G).

2. Ilpusenure npumep rpada G, s koroporo rad(G) = diam(G).

,Z[OMaIlIHee 3aJaHue

1. Crenenb KaxkJi0it BepIuHbl rpada pasHa 2. BepHo i, aro 3T0T rpad
2-pacKpaInBaeMblii?

2. JlokaxkuTe, 9TO B JiepeBe Ha 21 BEPIIHHAX €CTh HE3ABHUCUMOE MHOXKECTBO
pasmepa n (HU OJ(HA TIapa BEpIINH MHOXKECTBA HE COeIMHEHA PeGpPOM).
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3. B nmepese na 2020 BepIirmHax POBHO TPHU BEPIIUHBI UMEIOT CTEHEHDb 1.
CKOJIBKO BepIIUH UMEIOT CTeleHb 37

4. Ectb j1Ba JepeBa Ha n BepIIHHAX, KaXKI0e MMeeT JUaMeTp JJIMHBI d.
MoxkHo Jiz Tak J00aBUTH PEOPO MEXKy BEPIITMHAME ITUX JIE€PEBHEB, UYTOOBI
JUIMHA JTUAMETPa TOJYIeHHOTO IePeBa PaBHsIACH d7f

5. JlokaxkuTe, YTO €C/IN CTEIeHb KaKJOH BEPIINHBI rpada He IPEBOCXOIUT
d, TO ero MOXKHO IIPABUJILHO packpacuThb B d + 1 1ser.

6. HazoBem He 2-packparmmBaeMblit Tpad MUHUMAJIBHBIM, €CJIN TOCTIE yIa-
JrleHus Jiro0oro pedpa OH CTAHOBUTCH 2-pacKkparmiuBaeMbiM. Jlokaxkure, 910
B MHUHHUMAaJbHOM He 2-packpammuBaemoMm rpade na 1000 BeprmHax ecTb
xoTs1 GBI OJIHA W30JMPOBAHHAsS BepInHa (T.e. BepuiuHa crereru 0).

7. Ilycts G — cBasHblil Tpad, KOTOpLIT He ABjgeTcs IpadOM-IyTéM U
[V(G)| > 3. Hokaxure, uro B G €CTh TPU BEPILIMHBI VU1, U2, U3, B PE3yJIbTaTe
yIaJIeHns KOTOPLIX BMECTe CO BCEMH CMEXKHBIMH PEOPaMH, IIOJIyHaeTCs

casubtii rpad G = GV \ {v1,v2, v3}].

8. I'pad nosryuen u3 rpada-mukia Co,, n > 2 g00aBIeHIEM PEGED, COeu-
HSIOIMIUX IIPOTUBOIOJIOKHbBIE BEPIIUHBI (V] COEIUHEHA C Upy1, Vs C Upto U
r.1.). IIpu Kakux n nosrydusmmiics rpad IPABUIBHO PACKPAITMBAEMbII

a) B nBa nBera; 6) B Tpu mBera’

9. B rpade na 100 BepmuHax, KaXKJIas U3 KOTOPHIX UMeeT CTelleHb 3, eCTh
posao 600 myTeit gmabl 3. CKOJBKO B 9TOM T'pade IUKJIOB JJINHBL 37

10*. JlokaxKuTe, 9TO €C/IM pa3Mep MaKCUMAJIbHON KUK B Tpade YeTHBIH,
TO MOXKHO PACKPACUTH BEPIUHBI Tpada B JIBa I[BETa TaK, 9TO PA3MEpbI
MAKCUMAJIbHBIX KWK B moarpadax o6oux mseToB paBHbI (moarpad wHLy-
[[MPOBAH MHOXKECTBOM BEDIIUH OJTHOTO IBETA).

6 JIBymoJibHBIE Tpadbl, MIapocodYeTaHUs
1 PYyHKIIUN

Hanomunauue: He 06s13aTe/IbHO BCIOY OHPEAEJAEHHbBIE (DYHKIHU MbI Ha-
3bIBAEM YACTUYHBIMU (DYHKIIUSIMU, & BCIOAY OIPEICJAEHHBIE (DyHKIUH —
OTOOPAKEHUSIMU HJIH TOTaJIbHbIMU pyHKIIsMu. Oboznadenue f: A — B
O3HAYaeT, 9TO0 MHOXKeCTBO A — obJiacth onpejiesienus: pyaknuu f, T.e. f —
orobpazkenue u3z A B B.

20



1. Yacruunas dyukuus f uz muoxecrsa {1,2,...,8} B MHOXKecTBO {0, D, ..., e}
OIIPE/ICJICHA CJIELYIOIUM O0PA30M:

f:l—=a, 2—a, 3—¢, 4—d, b—c, Trd.
Haiimure a) Dom(f); 6) Range(f); B) f({1,2,3});
r) f7He)  A) f({1,2,3,5,6}); e) fT'({a,b,c}).
2. Yactuunas GyHKIUSA ¢ U3 MHOKECTBA MOJIOKUTEIBHBIX [EJIbIX IUCET B

MHOKECTBO ITOJIOXKUTEJIbHBIX IEJIBIX YUCEJI COIIOCTABJISIET YUCTY & HAMOOJIb-
MU IPOCTON NEIUTEIIb .

a) Kakosa o6sactp onpenesenust g?
6) Bepro s, uto ecrm X — komewnoe, To u ¢~ (X)) koneunoe?
B) Haiimure g~1(3).

3°. Ilycre f — wacTtuunast pyHKIMS U3 MHOXKeCcTBa A B MHOXKeCTBO B,
X, Y CA UV C B. Bepusl i jyist iio6brx muoxects f, A, B, X, Y, U,
V crenyromue yTBEpKICHUS

a) f(XUY)=f(X)uU f(Y);

6) u3 pasenctsa f(X) = f(Y) crenyer X NY # @;

B) [THUNV)=fHU)NfH(V);

r) u3 pasencrea f~1(U) = f~1(V) cienyer U = V.

4°. Yacruunas ¢yuxiusa [ onpejueseHa Ha MHOXKecTBe X U IPUHUMAET
3HaYeHWs B MHOXecTBe Y, nipu 3toM B C Y. Kakoif 3HaK cpaBHeHHUsI
MOYKHO OCTaBUThL BMECTO «?», 4ToObl yTBepzKienne «f(f~1(B))? B» cramo
BEPHBIM !

5°. Ilycte A u B — aBa mHOkKecTBa. [lokaykuTe paBHOCHIJIBHOCTH CBOWCTB

«cymecTByer orobpazkenue f: A — B, dBIsoNieecss HHbEKIINEH» U «CyIIe-
crByer orobpaxenue f: B — A, sBisiionieecsi CIOPbEKIUEiis.

6. [IpuBeuTe TIpUMeEp CIOPBEKIIMU MHOXKECTBA TIOJIOXKUTETHHBIX IIEJTBIX
qucest Ha cebds, /st KOTOPO# mpoobpas J1o60ro 1-3/1eMeHTHOTO MHOXKECTBA
OecKOHeYEeH.

[Tapocoyeranue nokpueaem BepuInHy rpada, ecu OHO COIEPKUT pedpo,
CMEXKHOE 3TOH BepInHe.

7*. Han nsynoububiii rpad G(AU B, E). B G ectb aBa mapocoderanusi.
JlokakuTe, 9TO €CTh TPEThe, KOTOPOE MOKPHIBAET BCE BEPIIMHBI TEPBOTO
MapoCOYeTaHNUsI U3 JIOJA A M BCe BEPIIUHBI BTOPOrO MAPOCOYETAHUS U3
nosm B.
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8. B ka0l KileTKe JOCKH 1 X 1 HAIIUCAHO HEOTPUIATEIHLHOE BEIECTBEH-
HOE YHCJIO TAKUM 00Pa30M, 9YTO CYMMBI B Ka2K/1051 TOPU30HTAJIN U BEPTHKAJIN
paBubl 1. /lokaxKuTe, 9TO MOXKHO PACCTABUTH 71 HEOBIOIIMX JPYT JIPyra
Jlafieil Tak, 9TO CTOSIIIHUE 0T HUMU YHUC/Ia OyIyT HEHYJIeBBIMU.

domanirnee 3a/1anue

1. Yacruunas Gyuknus h uz muaoxkecrsa {0, 1, ..., 8} B muoxecrso {a,b, ..., g}
OIIPEJICJICHa CJICIYTOIMUM OOPA3OM:

h:1—b 2—¢, 3—b 4—e 5b—b 6re 8 f
Haitmure a) Dom(h);  6) Range(h); h({0,1,2,3,4}); B) h™1({a,b,c});
r) h 1 (h({0,1,2,6,7,8})); 1) h(h~t({a,b,c,d,e})).

2. Yacrnunas GyHKIMA f U3 MHOXKECTBA, IEBIX YUCEJ B MHOXKECTBO IIC/IBIX
YHCeJI COLOCTABIISIET YUCLY & HAMMEHbBIIIEE IPOCTOE YUCIIO0, KOTOPOe GOJIbIIe
2%, JIoKasKuTe, ITO eCJ MHOMKECTBO IEJNBIX wmucea X KOHETHOEe, TO I
HOJTHBIH TpooGpas Toro MuoxkecTsa f 1 (X) KoHewerw.

IIpwu pemmennu caegyomux 3a/,5a9 IPUBEAUTE KOHTPIPAMED, KOIJIa BKJIIO-
JeHre He BBITOTHSIETCS.

3. [lycre f — wactuunast dyHKIMsS n3 MHOXKecTBa X B MHOXKECTBO Y, IIpu
srom A C X . Kakoii 3HaK CpaBHEHUST MOYKHO TIOCTABUTH BMECTO «7», YTOOBI
yTBEpK/IeHUe

FHfA) 7 A

craso BepubiM? (Bo3aMoxKHbIe 3HAKM CDABHEHUS B 9TOW U JBYX CJIELYIONIHUX
zagadax: C, D, =. HyxkHo0 y4uecTb Bce BApHAHTEI. )

4. Ilycts f — wacTuuanas dyHkimst u3 MHOKecTBa A U B B MHOXKeCTBO Y.
Kakoit 3Hax cpaBHEHNST MOXKHO TIOCTABUTH BMECTO «?», 9TOOBI YTBEPXK ICHHE

FLANB) 7 f(A)\ f(B)

CTaJI0 BEPHBIM?

5. [lycte f — wactuunas dyHKIusg u3 MEHOXKecTBa X B MHOXKECTBO Y, Ipn
srom AU B C Y. Kakoil 3HaK cpaBHEHUSI MOXKHO ITOCTABUTH BMECTO «7»,
9TOOBI YTBEPXK ICHIE

FHANB) T FTHA)N (B

CTaJIO BEPHBIM?!
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Hanomuum, 4o napocowemanuenm (B IpOU3BOILHOM) Ipade HA3BIBAETCS
MHO2KECTBO pEGEp, He MMEIOIIIX OOIIIX KOHIIOB; TAPOCOUeTAHIE HA3hIBACTCS
COBEPWEHHBILM, €CITU KaXKJIasl BEPIINHA rpada MPUHAIJIEKUT HEKOTOPOMY
pebpy mapocovyeTaHus.

6. BepHo Jn, uTO ecim KaxKjasi BeplIMHa rpada mMeer crenenb 1 wim
2 u B rpade Her (IPOCTHIX) IMKJIOB HEYETHON JUINHBL, TO B rpade ecThb
COBEPIIIEHHOE T1apOCOYeTaHUE?!

7. Ilpo wactuunas ¢pyukuus f u3 MHOXKeCTBa X B MHOXKECTBO Y M MHOXKe-
creo B C Y wmssectHo, uro f~1(B) = X. Bepuo /m, uro B =Y?

8. IIpuseaure puMep Takoit mHbeKIUA [ u3 MHOXKecTBa X B MHOXKECTBO
Y, aro nna mekoroporo B C Y BeImoOMHSAIOTCA 008 YCIOBUS

B+,
f~4(B)=2.

9. HOCTpOﬁTe 6I/I€KHI/IIO MeXK/1y KOHEIYHBbIMHU IIOJMHOXKECTBaMN MHO2KECTBa
IIOJIOZKHUTEJIbHBIX IIEJIbIX YHCEJI 1 KOHECYHBIMHU CTPOro BO3PAaCTAIOIUMM I10-
CJIeJ0BATEJIbHOCTAMU ITOJIOZKUTEJIbHBIX IIEJIBIX YHCEeJI.

Bepuwurnvim nokpoimuem rpada G Ha3bIBaeTCsl OAMHOXKECTBO BEPIIUH
U C V, takoe 9T0 XOTsI OBI OJIMH KOHEI| Kazk0ro pedbpa G nexur B U.

10*. (Teopema Kénura) Hokaxkure, 970 pa3Mep MaKCUMAJILHOIO [APOCOUe-
ranus (ducso pédep) B ABYI0IbHOM Ipade G COBIAIAET C PA3MEPOM ero
MUHUMAJIbBHOI'O BEPHINHHOI'O ITOKPbLITUSA.

11*. B upssMoyToIbHEKE M X 1 CTOAT (PUIIKH 170 PA3HBLIX [IBETOB, 110 1 IITYK
KaxKJ0ro 1Bera. JJoKaxKure, 4To0 MOXKHO IE€PECTABUTL (DUIIKU B KaXK IO
CTPOKE TaK, 9TOOBI B KaXKJIOM CTOJIOIE Oblin (DUITKU BCEX I[BETOB.

7 Kombunaropuka 1.
IIpaBuia cyMMbI U ITpOU3BEIEHUS

1. Ectp 3 rBo3auku, 4 po3bl U 5 TIOJIHIIAHOB.
a) CKoJIbKIMH CIIOCOBAMU MOYXKHO COCTABUTH OyKeT U3 IBETOB OJHOIO Bujia?

6) CkoJBKIMHU CIIOCOBAMU M3 HUX MOYKHO COCTABUTH OYKET, B KOTOPOM
HEYETHOE KOJIMIECTBO [IBETOB KaXKJIOrO BUJIAT!
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B) CKOJIBKEMH CIIOCODAME MOYKHO COCTABUTH GYKeT, NCIIOJIb3Ysl JIIO0bIe U3
AMEIOIIUXCA [IBETOB?

(IIBeTBI OZHOrO COPTA CYMTAEM OJMHAKOBBIMM, KOJUYECTBO I[BETOB B
GykeTe He OrpaHMYEHO, HO He paBHO 0.)

2. Ha mmockoctu orMmedero 10 Touek Tak, 9TO HUKAKUEe TPU M3 HUX HE JIeXKaT
Ha OjfHOM psiMOoii. CKOJIBKO CyIECTBYeT TPEYIrOJIbHIUKOB C BEPIIUHAMU B
3TUX TOYKAX?

3. CKOJIBKO CyInecTByer 9-3HAUHBIX YMUCEN, UQPPHI KOTOPBIX PACIIOJIOXKEHBI
B HOpsijiKe yObIBaHUs (TO €CTh KaXK/asi CJeIyonas MeHbIIe npe/IbLyed)?

4. HaiinuTe BEepOsATHOCTH TOT'O, YTO B CAYIalHOM 4-OYKBEHHOM CJIOBE B
pycckoM ajidasure, ectb X0Ta Obl ofHa TiacHas? (Bcero 33 6yksbr, 10 u3
HUX IJIACHBIE. )

KOMMeHTapHﬁ: HO,Z( BEPOsATHOCTBIO Mbl ITIOHUMAaeM OTHOIIIEHUE KOJIn4e-
CTBa BCEX HCXOZO0B, YIOBJETBOPAIOIINX CO6bITI/IIO, K KOJIMI€CTBY BCEBO3-
MO>KHBIX HCXOJOB.

5. Jlokaxkure, 9TO JBOMYHBIX [OC/IEIOBATEILHOCTEH (CJIOB) JJIMHBL 7, B
KOTOPBIX POBHO Kk €JIMHMUIL CTOJBKO YK€, CKOJLKO ¥ TIOJIMHOKECTB pasmepa, k
muoxkectBa {1,2,... ,n}.

6. Jlectauna cocront n3 13 cTymenek, He cINTast BEpXHEil W HUKHEH TLIO-
magok. CIyckasiCh, MOXKHO IEPEINPLIIMBATE YE€PE3 HEKOTOPbIE CTYIEHbKN
(moxkHO mazke uepes Bee). CKOJBKUMEA CIIOCOGAME MOYKHO CITyCTUTBCS IO
3roii JrectHuIe?

Cemeticmeom (MHOXKECTB) HA3BIBACTCS MHOYKECTBA, HJIEMEHTAME KOTO-
POro ABJISIOTCA MHOXKeCTBO. Pasbuernuem MHOXKecTBa A Ha IIOIMHOKECTBA

HasbIBaeTcs cemeiictso B, takoe uto A= |J B,VB,B' € B: B # B' =
BeB
BN B = @. To ectb, pasbuenne A — 3TO ceMeHCTBO HEITyCTHIX MOIMAPHO

HENEPECEKAIOIUXCST TIOIMHOYKECTB, alomux B o0beauaernn A. MuoxecTsa
B € B naspiBaor 6noxamu pa3buenus B.

7°. Yero Gosblie, pazbuenuii 20-3/1eMEHTHOIO MHOXKeCTBA HA 6 (HEILyCThIX)
[TOJIMHOKECTB MJIU €0 IOJMHOXKECTB pa3mepa 57

8°. 10 gesoBeK CIy9aifHO BHICTPOMJIMCH B OUepeh. Haliure BEpOATHOCTD
roro, yro a) Usanos, Ilerpos u Cumopos crosaT noapsif; (B IPOM3BOILHOM
nopsiyike); 6) Vsanos crout panbie Ilerposa; B) Banos u Ilerpos He
CTOSIT JIPYT 34 JPyTroM?

9. CrosbKuMHE criocobaMu MOYXKHO o6paszoBaTh 6 map n3 12 desoBex?
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10. CrOIBKUMHI CIIOCODAMU MOYKHO pPACCTaBUThH 12 Gesbix u 12 gepHBbIX
IIAIIEK Ha YEePHBIX MMOJIAX MAXMATHON JOCKU !

11. CkostbkuME CcrIocOOaMU MOXKHO BBIOUCATH B Psif mudpsr ot 0 10 9
TaK, 9T00bI YeTHBIE HUQPHI MIH B MOPSJIKE BO3PACTAHNS, a HEUETHbIE — B
nopsijike yoniBanusi?

lomanrnee 3aanue

Harnomunaem, 410 060CHOBaHHE SIBJISIETCST Ba’KHOH YaCTHIO DEHIEHHST
3aJia4M, B TOM 4HCJIe U 110 KoMbuHaropuke. TosbKo dnc/ieHHble oTBeThl (1
3aMeTKH B jiyxe 12 = 3 X 2 X 2 «I10 NpaBUJLy NPOU3BEIEHHI» ) HE CIUTAIOTCS
peIrneHusiMi 1 He OYyT Ol€HUBATHCS.

1. Ects 6 kamaunaros Ha 6 Bakancuii. CKOJIBKUMEI CIIOCODAMHU MOXKHO
sanoaHnTh Bakancnu? (Kakmas BakaHCHsl JOJKHA OBITH 3aII0JHEHA. )

2. a) Kaxux uuces 6oJiblie cpeji II€pBOro MUJIJIMOHA: TEX, B 3aIUCU KOTO-
PBIX €CTh €IMHUIIA, WM TEX, B 3aIllUCU KOTOPHIX €€ HeT?
6) Tor ke Bonpoc auist epBbIxX 10 MIJIIIMOHOB THCEJL.

3. Haiimure BepoOSITHOCTH TOrO, UTO B JIECATUIHON 3AMUCHA CJIyIaRHOTO
MIECTU3HAYHOIO YUCJIA, B 3aIIUCH OyIeT XOTs Obl JIBE OJMHAKOBbIE HUQPPHI!

4. U3 36-KapTOYHOI KOJOABI KapT Ha CTOJI PABHOBEPOATHO W CJIyJaitHO
BBIKJIIBIBAETCS TOCJIEIOBATEILHOCTD 3 4 KapT. KakoBa BEpOSATHOCTH TOTO,
9TO JIBe U3 HUX KPaCHbBIE, a JIBe YepHbIe?

5. CKOJIBKO CYIIECTBYET 6-3HAYHBIX YUCENI, B KOTOPBIX YETHBIX U HEUETHBIX
uudp MOPOBHY !
6. CKOJIBKO CyIIECTBYET 7-3HAYHBIX YHMCEJI, B KOTOPBIX POBHO J[BE YETHBIE

mudphl 1 Tepes Kaxk10il 9eTHoi mudpoit 00sg3aTeIbHO CTOUT HEIETHAS !

7. CKOMBLKUMU CIIOCODAMU MOZKHO IIOCEIUTD 7 CTYJIE€HTOB B TPU KOMHATBI:
OMIHOMECTHYIO, IBYXMECTHYIO U ‘IeTpreXl\/IeCTHyIO?

Bepiunamu noanozo bunaprozo depesa parea n sBJISIIOTCS JIBOUIHBIE
CJIOBa JUIMHBL He Godibliie n (BKJOUast nycmoe caoso aaunbt 0). Ipa ciaosa
COEJIMHEHbI peOPOM B IIOJTHOM OMHAPHOM JE€PEBe, €CJIM OJHO TOJIydaeTCs 13
JIPYTOro IIPUIUCHIBAHIEM OFHON 1udpbl cripaBa (HyJisl UM €JMHUILDL).

8. Haiinure KoJimuecTBO JMaMETPOB B IOJTHOM OMHAPHOM JiepeBe paHra n.

9. Pasbuenuem aucia N na k dacTeil HA3BIBAETCS TaKash HEBO3PACTAIOIIAS
[IOCJIETIOBATEILHOCTD TOJIOYKUTEJBHBIX TEJBIX TUCET A1 = Ag = -+ = A,
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910 A1+ Ag+ - - -+ A = N. Hero 6ombirre, pa3buenuit anciaa N Ha He 6osee
yeM k cjlaraeMbix, win pas3buenuii uncia N + k Ha poBHO k ciiaraembix?

10. Yero 60JibItie, MPaBUJIBLHBIX CKOOOTHBIX ITOCTEIOBATEIHLHOCTEH U3 N

nap CKOOOK HJIM IIOC/Ie0BaTeJbHOCTel (L1, T2, . .., Tap) € dJeMeHTaMu +1,
2n

Takux 9to Y, x; = 07
i=1

8 Kombunaropuka II.
BbunaoMuaabHble KO3 DUIIMEHTHI

1. Jlagps cTouT Ha JieBOM ToJie KJjieTdaToil mosocku 1 X 30 u 3a X0/ MOXKeT
CABUHYTHCS Ha JIF0O0E KOJIUIECTBO KJIETOK BIIPABO.

a) CrosbKuMH criocofaMu OHa MOXKET J00paThCs JI0 KPaiHero mpasoro
o’

6) CkosbkuMH criocobamm OHa MOXKET J00paThesl 10 KpaitHero mpasoro
10JIs1 POBHO 3a, 7 X010B7
2. Haitaure xoadduriment mpu

a) 2%y” B paznoxenmn (2x — y)';
6) zixoxizs B pasaowenun (1 + o + 3 + 14 + 25) 0.

3. Jokaxkure cripaseyimBocTb (GopMyJI (2KeJIaTesbHO HaflT KOMOUHATOD-
HO€e JIOKa3aTeIbCTBO):

206D () 9% ()-(1)

4. Haiimure wmcao pernreHuit ypaBHeHUsS T1 + T + T3 + T4 + 5 = 11 B
HEOTPUIATEILHBIX TIEJIBIX THUCIaX.

5. CKOJIBKUME CIIOCODAMI MOXKHO Pa3JeuTh 15 OMMHAKOBBIX MOHET MEXKITY
7 HyMU3MAaTaMU TaK, YTOOBI KaXKJIOMY JOCTAJIOCh XOTsI ObI 110 MOHETe?

6. CKOJIBKO Pa3/IMYHBIX CJIOB (He 00s3aTEeJIbHO OCMBICJIEHHBIX) MOXKHO IIO-
JIy9dTb, IIepecTaBiidd OyKBBI B CIOBAX

a) <KOMIIBIOTEP»; 6) «JIMHUS»; B) <ITAPABOJIA>;
r) «<OBOPOHOCIIOCOBHOCTDbs».
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7. CKOIBKUMU CIIOCO6aMU MOXKHO BBIOpaTh 6 wwmces or 1 g0 15, 94T06BI
cpe/id HUX He ObLIO IBYX, OTJIMYAIONIUXCS HA, €IUHUILY

8. Jlokazkure, ITO

n+k+1\ (n . n+1 . n-+2 T n+k
k ~\0 1 2 o E )
9. Passooicenuem ducyIa n HA3BIBACTCS TaKas MOCIEI0BATEILHOCTD IOJIO-

JKATEJBbHBIX IEJIbIX 4YUucea i, 9, ..., Lk, 9YTO L1 + To + -+ + T = N.
Haitiure KomdecTBO pas3JioyKeHUil N Ha HEUYETHBIE CJaraeMble.

10*. CkosibKuME cIIocObaMu MOYKHO Pa3pe3arh MPABUIbHBIN 1-yTOJbHUK
HA TPEYTrOJIbHUKY, IIPOBOJIS HEIIEPECEKAONIUECs TUArOHAIN ]

,Z[OMaIlIHee 3aJaHue

1. PoboT xomuT mo KoopauHaTHOM 1miockocTu. Ha KaxKoM Imare OH MOXKET
YBEJUYNATH OJHY KOOpAuUHATY Ha 1 mim 0b6e KoopauHaThl Ha 2. CKOJIBKO
ecThb crocobos nepemectuth Pobora u3z Touku (0,0) B Touky (4,5)?

2. B marazune npogaercs 10 BujgoB mupoKHbIX. CKOJBKUME CIIOCODAMUI
MOKHO KyIuTh 100 IHPOXKHBIX (IIOPSIIOK NOKYIIKK He BaxkeH)?

3. Kakoe ciaraemoe B paznoxenun (1 + 2)™ no dopmyse 6uaoma Heiorona
OyaeT HauOOJIbIIUM !

4. Haiiznre gnciio cios Jymusl 1 HaJ andasuroM {0, 1}, B KOTOpBIX HET
JBYX €IUHUIL TTOPSII.

5. laTb KOMOMHATOPHOE JI0KA3aTE/]IbCTBO TOXKIECTBA,
a) n\(m\ (n\[(n—Fk\.

m)\k) \k)\m—k)

n n—2 n—2 n—2
6 = +2 + .

()= () =2+ ()
F F;
6. Kakoe u3 uucesn 6oJibIe 1000 i 1000° )9 3nech F,, — n-e
Fggg + 1 F999 + 1

qucjio PuboHaTun.
7. IlpuBegure KOMOMHATOPHOE JIOKA3ATE/IHLCTBO PABEHCTBA

Z (R_Z+1>:Fn+2-

0<k<(n41)/2
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8. CkoJIbKO €1oco60B pazMecTuTh 20 pa3IMIHbIX KHUT Ha 5 MOJIKAX, €CIIH
KaXKJ1ast TIOJIKA MOYKeT BMecTUTh Bee 20 Kuur? Pa3smMernenusi, oTmaaonmecs
TIOPSJIKOM KHUT HA MOJIKAX, CIUTAIOTCS PA3TUIHBIMH.

9. CrymcoBeT n3 8 4eJI0BEK BLIOMPAET M3 CBOEr0 COCTaBa IPECce aTesIst
myTeM TaftHoro rosiocoBanusi. Kask il MOZKeT OTIaTh OJIMH I'OJIOC 38 JII60ro
wjIeHA CTYICOBeTa. Pe3ysibrar roJiloCOBaHUsI — YUCJIO TOJIOCOB, OTJIaHHBIX
3a KaxKA0ro Kauauaara. CKOJBKO CYLIECTBYET PAa3/IMYHBIX PE3Y/IbTATOB
rOJIOCOBAHUSA !

10. CkobKuME CrIocobaMu MOYKHO tepecTaBuTh 6yKBbl B ciioBe « OBOPO-

HOCIIOCOBHOCTDb», Tak 4To6bl e 6ykBbl «O» He CTOSIN PaaoM?

11*. Ber kynuiau B marasuae xHabop u3 30 OycuHOK. BycwHKmM OBIBAIOT
15 pasHbBIX IIBETOB, KAXKJOTO IBeTa 10 JABe MTyKu. CKOJIBKUMEI CIIocoba-
MHJ MOYKHO COCTABUTD, UCIOJIB3Ysl BCe OYCHHKM, KPYTJIOE O¥KePeJIbe, eCIIH
OXKepeJibsl, KOTOPbIE COBMEIAIOTCS BPAIIEHUEM B IIPOCTPAHCTBE, CINTATH
onmHAKOBBIMU. Bosiee (hopMasibHO, IBa OXKepesibs OJUHAKOBBIE, €CJIA OJTHO
MOYKHO COBMECTUTD C JIIPYTUM TaK, 9YTOOBI OHU COBIIAJIH.

9 KombunaaTopuka III.
Dopmysia BKIIOYEHU-UCKITIOYUEeHI

1. B rpymnne 40 rypucrtos. 113 Hux 20 4esloBeK roBOpAT HO-aHIIMHCKH, 15 —
no-panity3cku, 11 — nmo-ucnancku. AHrmiickuit u GppaHIy3CcKuii 3HaI0T
CeéMb YeJIOBEK, aHTJIMHCKUI M MCIAHCKUN — IaTepo, (DpaHIly3CKuil u uc-
maHCcKuit — Tpoe. JIBa TypucTa roBopsaT Ha BCeX TPEX s3blKaX. CKOJIBKO
YEJIOBEK I'PYIIIBI He 3HAIOT HU OJIHOTO U3 9TUX SI3BIKOB?

2°. B rpyrmire CTyJIeHTOB eCcTh O/iiH, KOTOphIi 3HaeT C++-, Java, Python,
Haskell. Kazkipie Tpu u3 5TUX SI3bIKOB 3HAIOT J[Ba CTYIeHTa. Kak e j1Ba —
6 crynenToB. Kakaplit n3 3TUX sI3BIKOB 3HAIOT 10 15 cTyaenToB. Kakoso
HaWMEHbIIee KOJNIEeCTBO CTYIEHTOB B TaKoi rpytime?

3. IIycrs X = {1,...,n}. Haiigure uncso croco6oB B3sTh k HOMHOKECTB
X1,..., X} mHO)KecTBa X TaKUX, 9TO WX MIEPECEUEHHE IIYCTO.

4. B crpane nars ropoznos: A, B, B, I' u /1. IIx XoTgaT ¢BI3aTh YeTHIPbMSI
ABUAJIMHUAMU TAK, 9TO0bl U3 KaXKJI0I0 rOpojia MOXKHO ObLIO (BO3MOXKHO,
C IepecaJiKaMu) J10JIeTeTh 10 JII060ro Apyroro. CKOJBKUMU PAa3IMIHBIMI
CIrocobaMm 3TO MOYKHO CIeJIaTh?
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5. Oyukius HeybbiBatomas, eciu ¢ < y Bieder f(z) < f(y). Haiinure
KOJIMIeCTBO &) HeyObiBatomux uabekimit f: {1,2,... . n} — {1,2,...,m};

6) meybObiBaronux ciopbekuuii f: {1,2,...,n} — {1,2,...,m}.

6. Haiiure kommaecrso dbyukumii f uz {1,...,7} B {1,...,7}, Takux 4ro
f({1.2,3}) = {4,5,6} u f~1({1,2,3}) = {4,5,6} (sa f(7) u f~1(7) nouon-
HUTEIbHBIX OrpanundeHuil Her). OTBETOM Ha BOUPOC 329K JIOJIZKHO OBITH
YUCJIO B JIECATUIHON 3aITCH.

7. Ilpu U3roTOBJICHIY MUPOXKHBIE — KOJIEUKH TPEX COPTOB: IIOKOJIATHBIE, C
KOPHIIEH U C OpexaMu — yIaKOBBIBAIOTCS B CTAHIAPTHBIE KOPOOKM 10 18 KO-
Jledex B Kaxkaoi. Kaxkmas Kopobka MOXKeT CcoJepKaTh KOJIEIKN BCEX BUIIOB.
[Mopsinok Kosedek B KOpoOke He cyriecTBeHeH. CKOJIBKO MOXKHO COCTABHUTH
Pa3InYHbIX HAOOPOB KOJIEYEK IIPU YCJIOBUU, UYTO B KOPOOKE IITOKOJIATHBIX
KoJieuek He Hojiee 9, Kojiedek ¢ Kopwuileil He Oojiee 3, a OpPeXOBBIX He HoJiee

97

8°. CKOJIbKO MMEETCsI PA3JIMYHbIX OyJIeBbIX (PYHKIUA OT N IIepeMEHHBIX,
[IPUHUMAIONIMX 3HaYeHrne | TOJIbKO Ha TeX HabopaX, B KOTOPBIX COIEPIKUTCS
poBHO k enuaui? (HO He 06A3aTELHO HA BCEX TAKUX Habopax)

9. Oyukuus Disiepa ¢(n) BO3BpAIIAeT KOJMIECTBO [OJIOKUTEJIbHBIX B3a-
MMHOIIPOCTHIX ¢ N > 1 umces, HenpeBocxondmux n. Jokaxkure dpopmysty:

¢(n):n><(1—1)11>><<1—plz>><...><<1—;),

B KOTOPOI P1, ..., Py — BCE PA3JINUHBIE IIPOCTHIE JeIUTeIn Jucua n > 1.

10. Jau BoInyKJbli n-yroasauk (n > 5). CKoJIbKUMEA cI0cObaMu MOXKHO
BoIOpaTh B HEM JBe Helepecekaomuecst nuaronaiu? Ilopsiaok Beibopa He
BaYKeH.

11. Haiinure 3nagyenue OyJsieBoil (byHKIUU IIPU BCEX 3HAYCHUSX [TEPEMEH-
HBIX:

X1 BTy ®xs B (21 Axa) ® (2 Axs) ® (x5 Axy).

3arajka: npuuéM TyT POpMyIa BKIIOUYCHHH-UCKIIOYCHHT ?

12*. Yero 6oJibllle: MHHEKTUBHBIX OTOOPAXKEHUN H-3JIEMEHTHOIO MHOYKE-
cTBa B 20-371EMEHTHOE WJIN CIOPBEKTUBHBIX 0TOOpazkeHuit 20-3/1eMeHTHOTO
MHOXKECTBa B H-3j1eMeHTHOe?
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,Z[OMaH_IHee 3aaHue

1. CxosbKuMU criocobamMu MOXKHO 3aKPaCUTh KJIETKU TabuIbl 3 X 4 Tak,
9TO0BI HE3aKPAIIeHHbIE KJIETKU COIEPKAJIN UM BEPXHUI PsiJl, MJIN HUKHUIA
psil, WM JIBe CPEeIHUX BepTUKAIU’

2. JIna monera Ha Mapc HAOMPAIOT TPYIILY JIOJEH, B KOTOPOU KarK IbIi
JIOJIZKEH BJIAJIETh XOTsI OBbI O/IHOI U3 mpodeccuii moBapa, MeINKa, [THI0Ta
uiau actponoma. IIpu 3ToM B TeXHUYECKOM 33/[aHUU yKa3aHO, YTO KayKIOu
npodeccueil n3 CIMcKa JOKHO BIaJeTh POBHO 6 1UesioBek B rpyme. Kpome
TOTO yKA3aHO, UTO B I'PYIIIIE JIOJZKEH HAUTUCH POBHO OJIUH Y€JIOBEK, BJIa-
JEONUit BCEMU STUMU TPOMECCHsIMA; KaXK 0! Tapoii mpodeccuit JoIKHbI
BJIaJIETh POBHO 4 4YejloBeKa; KaXKJI0i TPOMKOI — POBHO 2.
BoimmostHuMo i1 Takoe TeXHUUECKoe 3aianne’?

3. IIycrs A u B — KOHeYHBIE HellyCThle MHOXKeCTBa, u |A| = n. II3BectHo,
YTO YHCJIO UHBEKIWIT 13 A B B COBIaJaeT ¢ IUCIOM CIopbekimii u3 A B B.
Yemy paBHO 3T0 uncio?

4. Iycrs X = {1,...,n}. Haiigure aucio crocoboB B34Th k MOIMHOKECTB
X1,..., X maO)KRecTBa X Takux, 910 X1 C Xo C ... C X} .

5. B kiracce 20 yueHUKOB, KazK/JIbI{l 13 KOTOPBIX JPY?KUT POBHO C IIECTHIO
ofHOKJaccHnKaMu. Hafiinre 9ucio TaKuX PasImIHbIX KOMIIAHUN U3 TPEX
YYEHUKOB, 9TO B HUX JIKOO BCE IMKOJBHUKU JIPYXKAT JAPYT C APYTroM, JTUOO
KaXKJIbIil He JPYKUT HU C OJIHUM U3 JIBYX OCTABIITAXCH.

6. Haiture KoMmIecTBO HEYOBIBAIONINX OTOOPAXKEHU

f:{12,...,n} = {1,2,...,m}.

7. Yero 6oJibiie, pa3dueHuii n-3JIEMEHTHOIO MHOXKECTBA, Ha, He Hojiee ueM k
HOJMHOKECTB MM pa3buenuit (n + k)-2JeMEHTHOrO MHOXKECTBA Ha POBHO K
nommuOXKecTB? Omipesiesienne pa3dueHnsi TPUBEIEHO B KJIACCHON pabore 7.

8. CrobKUME cIOCOOAMU MOXKHO PACCAIUTH 38 KPYTJIBIM CTOJIOM 7 TIap
BJIIOOJIEHHBIX TaK, 9TOOBI HU OJIHA TTapa BJIIOOJEHHBIX HE CHIEA PIIOM.

9. Ectb n xouder u m xkopobok. Haiiure qnciio crrocoboB pa3MecTuTh KOH-
deTsl 10 KOpOOKAM JJIsT KasKJIOro U3 ycaoBuii (Bce KOHMETH! JOJKHBI ObITH
Pa3JI0XkKeHbI): a) ¥ KOHQEThl 1 KOPOOKHU pas3Hble; 6) KOHMETHI OJ[MHAKOBbIE,
KOPOOKH pa3Hble, He JIOJIZKHO ObITH IYCTHIX KOPOOOK; B) KOH(METHI OJUHAKO-
Bble, KOPOOKHU pa3Hble; T') U KOH(DETHl U KOPOOKU pa3Hble, HE JIOJIKHO ObITh
MyCTHIX KOPOOOK; 1) KOH(METHI pa3Hble, KOPOOKH OJMHAKOBBIE, HE JOJKHO
OBITH IICTHIX KOPOOOK; €) KOHMETHI pa3Hble, KOPOOKU OJMHAKOBBIE.
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VKakute TUII 0TOOpaYKEHUsI, COOTBETCTBYIOMINI PA3MENIEHUIO, €CTH ITO
BO3MOXKHO.

10*. Jlokazkure CIpaBeJInBOCTL PABEHCTBA € IMOMOIIBIO METO/a XapaKTe-
pucTHIecKux OyHKITHI:

AL A A AL =) A —2) JAINA | +4 ) AN A N A~

i<j i<j<k

10 DBunapuble oTHOIIEHNS U NX rpaduml.
OTHoOIlleHUsI SKBUBAJIEHTHOCTH

O6osznauenus: Py cokpamenne st (x,y) € P. Ilo anasornu ¢ oTHO-
HIEHUAME THIA «6oJiblnes. P~1 — o6paTHOE OTHOIICHUE, CONEPIKHUT TAKHEe
naps (1,y), 9to (y,2) € P. P — JONOIHATEIHLHOE OTHOMIEHNE, COMCPIKUT
napsl, He conepxKamuecs B P. ida = {(a,a) | a € A} — «epunnaHOE» OTHO-
menne Ha Muoxkectse A. Oueparus komnosunuu Qo P C X X Z orHOmeHuUi

PC X xY uQCY x Z 3zanana GhopMyioit:

QoP={(x,2)| yeY:(xPy) A (yQz)}.

O6paruTe BHUMaHUE Ha MOPSIOK OIEPAHIOB, OH BhIOpaH TaK, 9TOOBI CO-
[JIACOBBIBATHLCSI C Oleparueil KOMIIo3unuu (pyHKIumii: kommosunus f o g —

o0 by f(g(x)).

1. Hapucyiite nBym0/bHBIN rpad COOTBETCBYIONIUiT OMHAPHOMY OTHOIIIE-
muo R C {a,b,c,d, e} x {1,2,3,4,5,6}:

R = {(a,1),(a,2),(b,4),(c,3),(d,5)}.

a) Apnserca mu R byukimeii? 6) Apnsgerca mu R~ bynkimeii?

2. OTBeTbTe Ha CJIEIYIOIUEe BOIPOCHI s OMHAPHOrO oTHOmeHus R C
{1,2,3} x{1,2,3}. deagerca iu R pediekcuBHbIM? CUMMETPUYHBIM? TPAH-
3UTUBHBIM? OTHOIIEHMEM KBUBaJeHTHOCTH? JIjist Kaxkaoro oraomenust R
Hapucyiite coorBeTcTBYyIONMiT rpad. Vcrmonb3yiiTe HEOPUEHTHPOBAHHBIH
rpad /IS CHMMEeTPUYHBLIX OMHAPHBIX OTHONICHUIL, B CIydae HepedIeKCuB-
HBIX OMHAPHBLIX OTHOINEHMI MCIOIb3yiTe TN,

a) R = {(17 2)7 <2v 3)7 (17 3)}7 6) R= {(17 2)7 (2v 1)7 (17 1)}
B) R = {(17 1), (272)7 (373>}; I‘) R = {(a@y) |z, y € {1’273}}; .11) R=0.
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3°. Haiiaure pe3yabraT oneparuii Ha [ OTHOIIEHUSIME, OIIPEIEIEHHBIMI HA
MHO2KeCTBE JIeHCTBUTEIbHBIX YUCeJI.

a) (>); 6) (>)7" B) (2)A(L):; 1) (>)N(<);
n) (=)o (>); e) (<)o (<); X)) (<)o (>).

4. dBasrorcs U ceAyonme OTHOEHNsT PedIeKCUBHBIMU, CUMMETPUIHbI-
MU, TPAH3UTHBHBLIMUA (B N€OMETPHUU ILJIOCKOCTH):

a) «TOouUKM a u b jiexkaT Ha OJHOI IPAMOI»;
6) «upsiMasl @ NepIeHUKYJISIpHA TIPSIMOH by ;

B) «UpgMag @ IapaJjule/ibHa IpsaMoit by (OTBET 3aBUCHT OT TOrO, 10 KAKOMY
yUeOHUKY Bbl U3y9ajid [€OMETDUIO);

r) «st ysxmuit f, g : R — R pbmosseno lim o) — 159
500 9()

5. IIycts f : A — B — Hekoropoe oTobpaxkenue. ByayT ju cienyromme
OTHOIIIEHUsI OTHOIIEHUSIMU IKBUBAJIEHTHOCTH HA MHOXKeCTBE A:

a)r~py <= f(z)= f(y); 6) z~;y <= f(x)# f(y)?

B CJIy4dae IIOJIO?KUTEJIbHOI'O OTBE€Ta Ha BOIIPOC, OIIMIINTE KJIaCChl 9KBUBA-
JICHTHOCTH JIJIgd COOTBETCTBYIOIIEIO OTHOIICHUA.

6. Haiimure Ro R, rue R(x,y) — 6GunapHoe oTHOIeHue Ha MHOXKecTBe R,
o3Havaloee, 4T0  a) y = + 1; 6)z+y=1.

7. lycrs P C AX Au Q C B X B — orHoleHust 5KBUBAJIEHTHOCTH. Byer
JIM OTHOIIEHneM 3KBuBajeHTHOCTH oTHOIeHNe R C (A x B) x (A x B) :

(a,b)R(d, V) <= (aPd’) A (bQY')?

8. [lycrs R — GunapHOe OTHOINEHNE Ha KoHeuHOM MHOXKecTBe A. Otmpeie-
JInM GECKOHEYHYIO TIOCJIEI0BATEILHOCTh OMHAPHBIX OTHOIIEHUI:

ROZR, RlzROOR:ROR, RQZRloR, R3:R20R7...7

Rn:Rn_loR,

Bepwo s, uro (s npousBosbHOrO R) HauMHAS ¢ HEKOTOPOI'O 7 BBILIOJIHSI-
ercst R, = Ry417
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,Z';OM&HIHee 3aJaHue

1. OTBeTbTe Ha CJIEAYIONUE BOIPOCH! I OMHAPHOrO OTHOmeHus R C
{1,2,3} x{1,2,3}. deagercs iu R pediiekcuBHbIM? CUMMETPUYHBIM? TPAH-
3UTUBHBIM? OTHOIIEHMEM 3KBUBaJeHTHOCTH? JIjist Kaxka0ro orHomenust R
HapucyiiTe coorBeTcTBYyONMiT rpad. Vcrmoab3yiiTe HEOPUEHTHPOBAHHBIH
rpad IS CHMMEeTPUYHBLIX OMHAPHBIX OTHOIICHUIL, B caydae HepedIeKCuB-
HBIX OMHAPHBLIX OTHOINEHMI MCIOJIb3yiTe TN,

a) R = {(1,1),(2,2),(3,3), (1,2), (1,3), (3,2)};
6) R={(L,1),(1,2),(2,1),(2,2)}.

2. BpraBI/ITe OTHOIIIEeHue «HJIQMHHHI/IK(—L(a,)» gepe3 OTHOIIIeHUd «OoTen» U
«MaTb» W OoIlepanyuy HaJd OTHOINCHUAMMN.

3. [lycrs bunapubie orHomenus P, P, C A X A tpausurusubl. ByayT jin
Py, PPN Py, PLUP,, P;o P, 0baamarh TEMH K€ CBOHCTBAMUT !

4. BunapHoe oTHOIIIEHIE HA MHOXKECTBE U3 6 3JIEMEHTOB COJEPKUT 33 MapHI.
Mozker i OHO ObITH a) CUMMETPUYHBIM; 6) TPAH3UTUBHBIM !

5. Kakue u3 cieayomux ONHApHLIX OTHOIIEHUT Ha MHOKecTBe N — OTHO-
[IIeHUs] SKBUBAJEHTHOCTH !

a) Py : y uncen x u y omuHakoBas mnocsueaasisa nudpa (31ech u naiee B
JIECTHYHOMN 3a1mcn)

6) zQy : uncIa T W Yy OTIIMIAIOTCS B POBHO OJHOM 1udpe.
B) xRy : pasHuma Mexjy cymmamu 1udp S, n Sy gérHa. PopMasbHO:

n
IYCTh Ty Zp—1 - - - £1L0 — JAECATUIHAS 3HUCh IUCTA X3 Sy = Y, T
k=0

6. Haiizue qmcsio OTHOIIEHNI S5KBUBAJIEHTHOCTH Ha MHOXKecTBe {1,2,3, 4}

7. 06 oTobpazkeHnsix (BCIOMLY ONPEIENIEHHBIX (DYHKIWSX) f, g U3 MHOKECTBA
A B cebs uzBectno, uto f o go f = ids. Bepno s, uro f — OGuekius?
(MuozkecTBO A He 0653aTEJILHO KOHETHOE. )

8. Ilycrs R — oTHOIIEHWE SKBUBAJIEHTHOCTH Ha MHOXKecTBe A. /lokaxkure,
9TO CyIIECTBYIOT TaKue MHOXKeCTBO B u orobpaxkenue f : A — B, 4uro
KasKIp1it Kyacce skpuBasenTHocta C npencrasum B sujie C = f1(b) ana
HEKOTOpOro 3jieMenTta b € B.

9. MuozxkectBo A cocrouT n3 ceMu 3j7eMeHTOB. Haiinnre KoamaecTBO 0TOO-
paxenwit f: A — A, takux uro fo f =idy.
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11 OpuenTupoBaHHbIe TPadbI
Y OTHOMIEHUS TIOPSIKa

Hsa rpada G(V,E) u G'(V', E’) Ha3bIBAIOT U30MOPPHbIMU, €CIIU CyIIe-
crByer Gueknus f : V — V' rakas aro (u,v) € E <= (f(u), f(v)) € E'.

Ommowenuem “acmuuno2o nopadka (nopadkom) Ha3bIBAIOT AHTUCUM-
MeTpuuHOe 1 TpausuTusHoe oTHommenne P C A X A, koropoe b0 pediiek-
CUBHO, 00 aHTHPEdJIEKCUBHO. B m1epBOM ciiydae OTHOIIEHHUE MOPSIIKA
HA3BIBAIOT HECMPO2UuM U 0003HAYAIOT <, a BO BTOPOM — CMpPo2uM 1 000-
sHauaror <. Kaxmomy orHoImenmno nopsika < (<) CTaBAT B COOTBETCTBHE
OTHOIIEHHE HENOCPEICTNBEHHO20 CAC06AHUA ~<:

<={(y) | @<y A=Gz:0<zrz<y)}

Ornommennst yacTuynoro nopsiaka <pC A x A u <oC B x B na3sbiBa-
IOTCS UBOMOPPHOBIMU, €CIIA CYIECTBYeT Takas ouekuus f : A — B, 4ro

r<py <= f(z)<q f(y).

1. Bepmnasr opuenTupoBanuoro rpada — messie gucsia ot 0 mo 9. Pebpo
UJIeT U3 BEPIIUHBI T B BEPIIUHY ¥y ecin y — ¢ = 3 win  — y = 5. Haiiaure
KOJIMYECTBO KOMITOHEHT CHJIBHOW CBSI3HOCTH B 5TOM rpade.

2. a) 50 KOMaHJ CHIrPAIM TYPHHUD 110 BOJIEHOOIY B OfuH Kpyr (KaxKiuas
KOMaH/[a ChIrpaJia ¢ KarKJ0ii pOBHO OJMH Pa3, Huubux He 6biBaer). [oBopsr,
qro koMaHaa A cuibhee B, eciu A Beiurpasia y B wim ects komana C|
takast, 4T0 A Beurpasia y C, a C Bomurpaia y B. JlokazaTh, 4T0 KOMaHa,
OJleprKaBIliast HAMOOJIBITIEe YUCIIO TI00e, CuIbHee JTII000H IPyToil.

6) ABiisieTcs a1 OTHOIIEHUE «CUJIbHEE» OTHOIIECHUEM IIOpPsAJKa Ha ITPpOU3-
BOJIbHOM MHOXKECTBE€ U3 HE MeHee, YeM TpéX KOMaH‘IL?

3. CKOJIBKO CYIIECTBYET PA3IUIHBIX HECTPOI'MX YACTUYHBIX MOPSIJIKOB HA
muoxkectse V' = {0, 1,2}? Mbl cunraem nopsinku P u Q) pasImIHbIME, €CJIH
onu He uzomopdubl Apyr apyry. [locrpoiire rpadsl (V, <p) 1jis Kazxka0ro
MOPSITIKA.

4. Bepmmaamu rpada, KOTOPBI HA3bIBAETC O0yae6 Kyb pasmepHocmu n 1
oboznauaercsd By, ABJISIIOTCS IBOUYHBIE CJIOBA JJIUHBI 71, & COCensiMu (Bep-
NIMHAMU, COJIUHEHHBIMU PEOPOM) SABJISAIOTCH APl CJIOB, OTJIMYAIONIUXCS B
OJHOI ITO3UITUN.

a) Ckouibko Bepimd B OysieBom Kybe B,,?

6) Ckosbko pébep B Gysiesom Kybe By,?
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B) Ckosbko B OysnesoM KyGe B,, myreit mimabr 27
r) Bepuo Jin, uro B rpade Bs ectb mapiipyT gymast 30007
) Bepuo i, uro B rpade Bs ecrb 1wyThb JyuHbL 87 1yiuHbL 77

5. Tpad S, = (V, E) umeer muoxkectso Beprmmn V = 2{1:2-n} (gepmm-
na v € V — nogmuoxkecrso muoxecrsa {1,2,3,...n}); BepruHbl v U u
coeliHEHbI PeGPOM TOrJA U TOJILKO Torua, Korja |u A v| = 1.

a) Hokaxure, uro rpad S, nzomopden Gynesy KyOy B,.

6) CKOJIBKO CYIIECTBYeT Pa3iudHbIX HAOOPOB (LHOIAPHO PA3JIMYHBIX) MO~
muOKecTB A1, Ao, A3 C {1,2,...,n}, IJIs1 KOTOPBIX BBINOJHSETCS YCIOBUE

|A1 A Ag| = |As A As| = 17

6. Opuenrupyem rpad S, Tax, uro u — v eciau |u| < |v|. [loaygusmmiics
rpad 3aJa€T OTHOIIEHNE HEIOCPEJICTBEHHOTO CJIEOBAHUS .

1. Onummure COOTBETCTBYIONIEE < OTHONIECHHE YACTUIHOIO MOPIIKA <.

2. OpuenTupyem 6yiieB Ky6 B,, HAIPABUB CTPEJIKH OT BEPIIUH, B KOTOPBIX
pa3ImIaloniascs KoopanHaTa paBHa nyso. [lomyuausmmiics rpad 3aaéT mo-
KOOD/JMHATHBIH OpsiIok (oTHOIIEHNe <) Ha MHOXKectse {0, 1}". TokazkuTe,
9TO ITOT MOPSIOK M30MOP(EH MOPSIIKY U3 MPEIbIIYIIErO IyHKTA.

7. Bepno s, 9To eciiu P — OTHOIIEHNE YACTHIHOTO TIOPSIIKA, TO CJIEJYIOIITe
OTHOIIEHNs TaKzKe OY/IyT 33/1aBaTh YacTHIHbIe mopsku: a) P~1; 6) P?

8. Haiinnre MakcuMaabHOE KOJTMYIECTBO MPOCTHIX MyTeH C 38 IaHHBIMIA KOH-
[[aMU B OPUEHTUPOBAHHOM AIMKJINIeCKOM I'pade HA 1 BepIINHAX.

9. lI3BecTHO, YTO B OPUEHTUPOBAHHOM rpadye Ha > 2 BepIIMHAX U3 JIIO-
00it BEpIIUHBL B JIIOOYIO JIPYTryI0 UIET POBHO OJUH IIyTh. BepHO Ju, 9TO
BBIXO/IHBIE (OHM 2Ke MCXOJSINKE) CTeleHU BepIIuH B 3ToM rpade pasabl 17

10. IIpeanosokKuM, 9TO II0C/Ie0BATeILHOCTD YUCeT 3a1aHa COOTHONeHuEeM
ant1 = f(an), tae f — Hekoropas dyHKIMs (OIpeneséHHAsT HA BCEX
YHCIIAX).

a) IMokaxkute, 910 OO BCE WIEHBI MOCIEI0BATENLHOCTH PA3JIMIHBL, OO0
OHa TIEPUOJIUIHA; TI0CJIe HEKOTOPOTo Hadasa (IpeIepuo/ia) Iucia HaunHa-
10T [OBTOPATHCA ([IEPUOL).

6) ITokaxkuTe, 9TO BTOPOU CJIydail IMEET MECTO TOTJAa M TOJBKO TOTJIA,
KOTJIa (2, = G, IIPU HEKOTOPOM 7.
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,Z[OMaH_IHee 3aaHue

1. sBecTHO, 9TO B HEOPUEHTHPOBAHHOM rpade CyIIecTBYeT MapIIpyT,
MIPOXOJIAIINI TT0 KaXKJI0My peOpy pOBHO JiBa pa3a. Bepno i, 1To B rpade
€CTh 3aMKHYTBII 3MJIEpOB MapIIpyT?

2. Boixognas (oHa ¥Ke MCXOMAIAs) CTENeHb KaXKIOil BEPIIUHLI B OPUEH-
TupoBaHHOM rpade Ha n > 3 BepmunHax paBHa n — 2. Kakoe Koau4aecTBo
KOMIIOHEHT CHUJIBHOI CBSI3BHOCTH MOXKET OBITH B 3TOM rpade? YKaxKure Bce
BO3MOXKHBIE 3HAYEHUSI.

3. Ilyctb B opuenTHpOBaHHOM I'pade s 000l Hapbl BEPIIUH U, U €CTh
60 pebpo (u, v), mubo pebpo (v, u) (poBHO OxHO U3 ABYX). okaxkure, 4To
B TakoM rpade ecThb (TIPOCTOii) Iy Th, BKIIIOIAIOMHUI B ce0s1 BCe BEPIINHBI.

4. IIpodeccop PaccestHHBIN MOCTPOUIT 9aCTUIHBIN TOPSAIOK < p JIJIsI YTPEH-
HETo OJICBAHMUS:

ouky <p Oproku <p pemensv <p NUOHCAK,
ouku <p pybawra <p 2aicmyx <p NUIAHCAK,
oproxu <p mydpau,

ouku <p Hocku <p mydau,

ouKU <p WACHL.

ITocTpoiiTe TUHEHHDIN TOPSAIOK HA BeIMax Tak, YTOOLI MCXOIHDBIN MOPSsI-
JIOK UX OJIeBaHUs He ObLT HAPYIIEH.

5. B Becrepoce n ropojioB, KaxKible JIBa COeJUMHEHBbI joporoii. Jloporu
CXOIATCH JIUITb B roposiax (HET MepeKPEeCTKOB, OJHA JIOPOra IMOHSTA ICTa-
KaJIoi HaJ| ApyTroit). 310l BOIIIEOHUK XOUeT yCTAHOBUTH HA BCEX IIOPOrax
OJJHOCTOPOHHEE JIBM2KEHUE TaK, YTO €CJIU U3 IOpo/a MOXKHO BbIEXaTbh, TO B
HEro HeJjib3s BepHyTbes. Jlokaxkure, 9T0

a) BOJIIEOHUK MOXKET 9TO CJIeJIaTh;

6) maiizercst ropojl, U3 KOTOPOIo MOYKHO J06paThes JI0 BCeX, U Halijercs
ropoj, U3 KOTOPOI'0 HeJIb3s BbleXaTh;

B) CYIIECTBYeT €JMHCTBEHHBIH MapIIPyT, OOXOAIINN BCe TOPOJIA.

r) CkoJbKUME CII0cOGaMU BOJIIIEOHUK MOXKET OCYIIECTBUTH CBOE HaMepe-
Hue?

Bunapuoe orHomerne R C A X A Ha3BIBAETCS AUHETUHBIM, €CITH

Vo,y € A: (z #y) = ((zRy) V (yRx)).

36



6. Bunapmoe otHomrenne P Ha3bIBaeTCsT TYPHUPOM, €CJIM OHO aHTUpedIIeK-
cuBHO, aHTucuMMerpuyaHO U JuHeiiHo. (Hedopmanbao — 310 pesysbrar
KPYrOBOT'O TyPHUPaA — KaXK/IYI0 aJIbTePHATUBY CPABHUJIM C KayKJION 1 3a-
HOMHUJIM pe3yibrar). Jlokaskure, 910 b0 TYPHUP — CTPOruil JUHEeHHbIH
MOPSAJIOK, JINOO CYIIECTBYIOT TAKWE aJbTEPHATUBHI a, b, ¢, aTo aPb, bPc u

cPa.

7. CKOJIBKO €CTh TOPSIJIKOB Ha N-3JIEMEHTHOM MHOXKECTBE, B KOTOPBIX POBHO
OJIHA TIApa JIEMEHTOB HecpaBHUMAT

8. Jlokaxkute, 9TO JIIOOOM TaCTHUIHBIN MOPsIOK P HAa KOHEYHOM MHOMKE-
cTBe A MOXKHO IPOJIOJIKHTE JI0 JIMHEHHOTro. To ecTh MOXKHO JI00ABUTH B
P Hekoropsbie mapbl sjieMeHToB n3 A X A Tax, 9To JiroOble JIBa SJIEMEHTa
a,b € A okaxyTcs CpaBHUMBIL: OyIeT BBIIOJIHEHO Jinbo aPb ubo bPa.

9. I'pad G umeer muOKecTBO BepiuH V' = {1,2,3,5,6,10,15,30}. I'pad G
conepRuT pebpo {u, v} (Ui onpeneséHHOCTH U4 < V), €CJIU U JIEJIUTCST HA
U W He CyIecTByeT (OTJIMYIHON OT ¥ W u) BEPIIMHLL § € V, Takoil 9To U v
JIeJTATCS Ha 8 U § JIeJIATCS Ha, U.

1. ITocrpoiite rpad G.

2. Nzomopden num srot rpad OyineBy kydy B3? [lpu mosoxureibHOM OTBETE
YKaXKUTE OMEKITHIO.

12 DByseBbl pyHKIMN

1. Paznoxure 8 JIHO® u KH® 6yneBy dyHKIHMIO, 3aTaHHYI0 BEKTOPOM
suavenuii: f(z1,x2,23) = 10100101.

2. CkombKO uMeeTcst Oy/IeBbIX (DYHKIMN OT 1 MePEMEHHBIX, COXPAHAIOIINX
onHOBpeMeHHO «1» n «0»7

3. Haiimure byHKIMIO, KOTOPYIO BBIMHC/ISET CXeMa B CTAHIAPTHOM Oasuce,
[peJIcTaBIeHHasT TPapUIeCKU KaK
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4. Cymecryer au Takas OyneBa QyHKIHsA [ OT JBYX HEPEMEHHBIX, UTO
cxema B Gasuce {A, f}

x1, T2, s1:= f(x1,22); s2:= f(x2,21); 3 : =51 A 52

Borauciser a) Gynkuuio x1? 6) Gynkuuo x1 @ xo?

5. dApysrorcs jin mosiHBIME cyienytomue 6asucki? [Ipu oTpurarebHOM OTBe-
Te, yKaykuTe B Kakux u3 Kiaccos 1o, T1, M, L, S jexur 3amMbikanue 6a3uca.

a) {—,—}, e & — uMIUIEKAanus;

6) {z |y}, tme x | y pasua T A § (crpeska Ilupca);
B) {A,V,\}, te z \ y pasua z A g;

r) {1,&};

n) {—;=}, tme = y pasna (z = y) A (y — ).

6. ITocrpoiite 3ambikanue Gasuca {—, &}.

7. HazoBém ghynryuets 6oavwunemea MAJ(xq, 22, ..., zy,) OyneBy dyHK-
U0, 3HAYEHUE KOTOPOI COBIAJIAET ¢ T€M 3HAYEHUEM, KOTOPOE IIPUHUMAET
GOJIBITMHCTBO IIEPEMEHHBIX (€C/IM MHEHUsI Pa3Ie/mIch nopoBay, MAJ = 0).
Cxewmbl B 6azuce {V, A, 1,0} HaszbIBAOTCA MOHOMOKHBIMU. Bbraucssiercst
siu MAJ MOHOTOHHOI CXeMOii?

8. Bynesa dyukiusa f(x1,...,T,) Ha3bBaeTCHd camodsoticmeernot (nau
HEYETHOI), eCIIN [IJIsT BCEX I, . . . , Ty, BHIMOJHSIETCS PABEHCTEO

flxr, ... mn) = f (02, ..., xy).

a) dsisiorcs u caMOIBORCTBEHHBIMY (DYHKIWMK 1 V Lo, T1 A Zo?

6) Jokaxkure, 9T0 cxeMa B 6a3uce, COCTOSINEM M3 CaMOJIBOMCTBEHHBIX
byHKIINA, BEIYUACISIET CAMOIBONCTBEHHYIO (DYHKIIUIO.

9. lycrs f(x1,...,x,) — HecamouBoiicrBennas dbyukius. Jlokaxure, 910
koncrantsl 0, 1 Beraucisiores B 6asuce {—, f}.

10. [Jokaxkute, 9TO BCAKYIO OyJIEBY CXeMy B CTaHAAPTHOM Oasnce pasmepa
$ ¢ N IepeMeHHBIME MOXKHO IIepejiesiaTh B OyJIeBy CxeMy, B KOTODOIl Bce
OTPUIIAHUS IIPUMEHSIOTCA TOJIBKO K IIePEMEHHBIM, U IIPU 3TOM pa3Mep
HOBOI1 CXeMBbI He IIPEBBINIAET 25.
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,Z[OMaHIHee 3aJaHue

1. YKaxKuTe CyIeCTBEHHbIE U HeCyllecTBeHHbIe ((DUKTUBHBIE) IePEMEHHbIE
dyukuuu f(x1,xe,x3) = 00111100 u paznoxure eé B JTHD u KHD.

2. Beruncosierca am koncranTa 0 B 6asuce {—(x; — z2)}7?

3. Borancinre MAJ(x,y, 2) cxemoit B 6a3uce 2Kerankuna {1, A\, 21 @ T2}.
(Onpenenenne MAJ cm. ma obopore sucTa.)

4. CKOJIbKO HEHYJIEBBIX KO3 duimeHToB B MHOro4wiIieHe 2Kerajkuna, KOTo-
pblit paBeH x1 V xo V-V x, 7

5. JTokaxKuTe IOJIHOTY 0a3uca, COCTOsIero u3 onHoil dbyHkimu = | y,
KoTopas 1o onpejenennto pasaa —(x A y) (wmpuxr Hledgpepa, ona xe
NAND).

6. fBisiercs qm mosHBIM 6a3uc {V; —} U3 IUIBIOHKINE U UMITHKAIIA !
7. denserca nu nonnsm 6asuc { -, MAJ(z1, 22, x3)}7

8. Ilycrs f(x1,...,2,) — HemoHOTOHHAs dyHKIwms. JlokaxkuTe, 910 —I;
Berancsisiercst B 6asuce {0, 1, f}.

9. Jlokaxkure, 9TO BCSIKYIO MOHOTOHHYIO OyJieBy (DYHKITHIO MOYKHO BBIUHC-
JIUTh MOHOTOHHOM cxeMoii (¢ 6azucom A, V, 1,0).

10. Bynesa dbyuxnus PAR(z1, 22, ..., 2,) paBHa 1, eciiu KOJUYECTBO €11~
HUII, CpeIN 3HAYEHU’ X1, T2, ..., Ty HEIETHO U HYJIO, €CJIH IETHO.
a) Beipasure dyukiuio PAR(z1, zo, . . ., ©,) 4epe3 usBecrubie OyieBbl (yHK-

1un (MOYKHO HCIIOJIB30BATh CBI3KH A, V, =, @, — ).

6) IIpu kakux n > 1 moxkHO npencrasuth GyHkmo PAR (21, 2o, ..., 2p)
B Buze JIH® Ge3 orpunanmii?

11*. Bynesa dbysknus f: {0,1}" — {0,1} HasbBaercsa aunednod, ecan
OHA TIPEJICTABJISETCS B BUJE

flxe,. . ,xn)=ag® (a1 Ax1) B D (an A 2p)

IJ1st HeKoToporo Habopa (a1, ..., a,) € {0, 1}" GyneBbix K03DDUIMEHTOB.
Hoxazxure, eciau f(z1,...,T,) — HeJuHeliHast QYHKIUS, TO KOHbBIOHK-
st ©1 A Zo BRrAucasiercsa cxemoii B 6asuce {0, 1, -, f}.

12*. Jlokakure Teopemy Ilocra.
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13 IlIpomsBoasmime pyHKOINNU-1

Pemas 3agatn sToro jamcrka, MCHONB3YiiTe ANMapaT ITPOU3BOIAIIIX
)
dyHKIWMIT, JaKe €Ciu Bbl MOXKETE DEIUTD 33/a9y C IOMOIIBI0 KOMOMHATOD-
HBIX PacCyzKJIeHUI.

1. Jokaxkutre, 9T0 a) Z <Z) (m—1)""F =m",
k=0

"1 (n antl 1 — (n—1)-2" —n.2" + 2
6 i - - kak = i
);k+1<k> n+1 "’ B); ’ (z—1)?

n

2. Haiizure koaddunuents npoussoigmeil ynkuun a) (1 + x)~";

6) (r1+x2+ ...+ 2m)" (Ko3DDUIHEHTHI P MOHOMAX X4, X - - - L), )-

2n "\
30 =
Hoxkazkure, I4TO ( " ) E (k’)

k=0

4. B ypue naxomurcs 3 KpacHbIX, 4 CHHUX 1 2 3eJI6HBIX mapa. CKOIbKIMEI
crocobaMu MOXKHO M3BJI€YD 6 MIAPOB TakK, 9TOOBI CPe HUX OBLIO HEYETHOE
YUCJI0 KPACHBIX, YETHOE YMCJIO0 CHHUX U XOTsI OBl OJINH 3€JIEHbBIN 1ap?

5. KakoBa BepOATHOCTH NMPHU OPOCAHUN YETHIPEX UTPAJTBHBIX KOCTEH BBIOPO-
cuthb 14 oukoB?

6. Haiimure npoussosmyo GyHKImMO f(2) 1JIst TOCTIEI0BATEIBHOCTH Gy,
coCTosIIeH U3 Yucsa crocoboB HabpaTh N pyoJieit, mmess MOHETHI B 1, 2 1 5
py6ueit. IIpejcrasere f(x) aHATATHYIECKH.

n k
3
7. Boraucsure kg_l k2 (Z) (2> .

8. Nmeetrcst p 4épHBIX, ¢ OEJIBIX U ' KPACHBIX IIAPOB, IIPU STOM P = ¢ = T,
p<q+r, p+q+r=2s. Jlokaxure, 9TO UNCJIO CIOCOOOB Pa3ICIUTh STH
IIapbl HIOPOBHY MEKY ABYMd JIOABMU paBHO s24+s+1— %(p2 + q2 + 7‘2).

HdomantHee 3aganue

1. Haiigure mpon3BOASIIy0 (DYHKIIUIO I TIOCIEI0BATEIHHOCTH

1

a) ax = k; G)GkZE'
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2. Bripazure anasmuTuyuecKu:

L5)

DX (") 9 (1) w003 (1)

k>0 k>0 k=0

w3

3. YupocTuTre BhIparkKeHue:
n 99
k+1 n & 99 100
; o k- - 27, . ;
a)Z DD <k> , B>Z(k) (k :
k=0 k=0
k- (o
k=0

- n
4. Jlokaxkute, 9T0O k(k—1 =n(n—1)2""2%
1 > k=1 () =nn =1

5. WsBecrna npousBomgimas GyHkims ¢(x) s M0cae0BaTeIbHOCTH Sy, =
n

= ) ap YACTUUHBIX CyMM TOCJeoBaTesbHoCTH {ay }. Boipasure yepes
k=0
Heé IPOU3BOJISIIYIO (DYHKIMIO JIJIs [IOCJIEI0BATENBHOCTH {ay, }.

n %

* o : £
6*. Haiigure npejesn nkrfwz T |z < 1.

1=

14 IlpowusBoasuiue PyHKIINN-2

1. PazjioxkeHueMm 4ucja n Ha3bIBAETCS TaKas MOCJIEI0BATETbHOCTD MTOJIOKH-
TEJIbHBIX TEJIbIX YUCEJT L1, T2, - .., Lk, 9TO L1 + To + - - - + ) = n. Haiiure
MIPOU3BOAAILYI0 (PYHKIINIO [T TTOCJIEIOBATEIHLHOCTH {an}, B KOTOPOU Gy —
YUCJIO PA3JIO’KEHUN 1 Ha HEeYeTHBIE CjlaraeMble.

2. (3amaua o Xanoiickoit 6amue). EcTh Tpu cTepKHSI, Ha TIEPBOM U3 HUX
HAHI3AHO 7, KOJIEI] PA3HOTO PAJINYCa; IeM HIKE JIEXKUT KOJIBI0, TeM DOJIbIe
pajuyc. KosbIta pasperieno nepekiapiBaTh O CTEPKHs Ha CTEPXKEHb, HO
TOJIBKO TIPU YCJIOBUH UTO KOJIBI[O MEHBIIErO PAINyCa KJIAJIETCS Ha KOJIBIO
bosbirero pajauyca. Haliinre MUHNMAIbHOE 9UCIO TIEPEKJIAIBIBAHTII, Tpe-
OGyeMoe JIJTst TOTO, YTOOBI MMEPEJIOKUTH BCE KOJIBIA € OJHOTO CTEPXKHS HA

JIPYTOiA.
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3. TlocyeIoBaTENLHOCTE {dy, } COCTOMT U3 YHC/a COCOOOB Pa3pe3aTh Ipa-
BUJIbHBIN N-YTOJIbHUK Ha TPEYTOJIbHUKHU, IIPOBO/ISA HEIIEPECEKAIOIINECS JIHa-
roHasu (FOBOPSIT, G, — YUCIO TPUAHTYIAIMI n-yronbarka). Hafimure mpo-
M3BOASIY0 (DYHKIUIO JIJIST TOCJIEOBATENBHOCTH {ay, }.

4. Haiinure mpous3BoadaIIyo MyHKITUIO U AHATUTHICCKYIO (DOPMYIY JIJIs
[I0CJIEIOBATEIHHOCTH

0, upu n = 0;
F,=<1, upu n = 1;
2F, 1+ F,_o, t1pun >2.

5. Jloka:kKuTe COOTHOIIICHUSI:

2) o = g—n“{;‘}mk; o {1} =L S ()

n

B) 2" = mx’f; r) Bpy = an (Z) By.

k=1 k=0

6. Haiinure (aHAIMTHYECKYIO) TIPOM3BOSIIYIO (DYHKIUIO JJIsI TI0CTIE0Ba-
n

TeabHocT G, = E (n — k)Fy, rne F), — k-oe uucno Oubonaaqm.

k=0
7. Haiinure 4ncyio OTHOMIEHNT SKBUBAJEHTHOCTH HA N-3JIeMEHTHOM MHOKE-
cTBe.

domarnrHee 3aganue

1. Haitmure nmpon3Boasinyo pyHKIINIO U aHAJIUTHIECKYIO (POPMYITY IJIst
[IOCJIEIOBATEILHOCTH:

a)
0, pu n = 0;
F,=<1, npu n = 1;
F,_1+2F, 9, upun=?2.

0)
1, upu n = 0;
F, =143, nupu n = 1;
4F, 1 —4F,_5, 1upun > 2.
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2. JlokaxkuTe, 9TO €CJIN MOCIeI0BATEILHOCTD @y, OMPEIEISIETCST COOTHOIIIE-
HHUEeM
Qni2 + pany1 + qan, =0,

rjie p, ¢ — HEKOTOPbIe Yuciia, To 1yl eé npousBogdiieii dyuxiuu F(t) BepHo,

9gTo
ag + (a1 + pao)t

F(t) =
®) 1+ pt + ¢t2

3. Haiinure npousBoasiyo GyHKIUIO [T TOCIeI0BATEILHOCTH Oy, COCTO-
SAMel U3 YUCJIa JIBOUYHBIX CJIOB JJIMHBI 71, B KOTOPBIX HET JIBYX €JUHUIL

TIOJIPSiT.
4. Tlocnenosarensuoctsb {by,} cocrouT U3 KOJMYECTB TAKUX [OCJIEI0BATE b
HOCTEHN IeJIBIX UHUCeT A1, ..., Ap, 9T0 a1 = 01 0 < a;41 < a; + 1 g

1 < ¢ < n. Haiigure npousBomsnryo yHKINIO IS OCJIeI0BATEIbHO-
cru {b,}.
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