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BBIMTycKaromien kadenpsl Muld

«19» mapra 2026 r., nporokoa Ne 8

3aBenyromuii kapenpoit / Camoxuna B.M.
«19» mapra 2026 T.

VTBEPXJEHO Ha 3acegannu

obecrieunBaronieit kadenps Muld

«19» mapra 2026 r., npoToxon Ne 8

3aBexytronuit kKadenpoit / Camoxuna B.M.
«19» mapra 2026 1.

COT'JIACOBAHO:
DKcrepThl':

IToxopykoa M.IO., k.1.H., nontent kadgeapsr Mull, TU(H)CBDY

®.1.0., 10KHOCTh, OpraHu3aLus MO/MHKCH

3apunosa M.IO., ct. npeniogaBarens kadheapst Mull, TU(h)CBDY

®.1.0., 10IKHOCTB, OpraHU3aIUs TOIITUCH

COCTABUTEJIb (W):

Camoxuna B.M., k.1.H, goueHT kadeapsl Mull, TU(H)CBDOY

®.1.0., 10KHOCTh, OpraHu3aLus MOMHKCH

! JKkcnepT mepBBIA: CO CTOPOHBI BHITyCKaromed Kadeapsl (mam paboTomarens). DKCIEPT BTOPOM: CO CTOPOHEI
obecrieunBaroniel Kageapsl.



HacnopT cl)onna OIICHOYHbLIX CPEACTB
IO AU CHUIIJINHE I[I/ICerTHaSI MaT€MaTHKa

. TpebGoBaHuS K YPOBHIO YCBOCHUS HanmeHnoBanue
Kontpomupyemsie | Kon koHTponupyemoit
Ne KOMITETCHINN OLIEHOYHOTO
pas3zens (TeMbI) KOMIICTCHITMH (HJTH €€ YaCTH)
cpeacTBa
1 OIIK-1 CmocobeH mpuMeHATH | 3HAThH OCHOBBI muckpetHo#t | TectupoBaHue,
€CTECTBEHHOHAYYHbIC U | MaTEMaTUKW:  3JIEMEHTHl  TEOPHHU
OOICHEKCHEPHBIE  3HAHHS, | MHOYKECTB; KOMOUHATOpHbIe | DK3AMEH
METO/IBI MaTeMaTHYECKOTrO | COEANHEHUs, TPUMEHEHHEe (POpMYIIbI
aHaIM3a W MoJlenupoBaHMs, | OuHoMa  HploTOHa, OCHOBHBIE
OIIEMEHTEI TEOPHU | TEOPETHYECKOTO U | moHATHS (HOPMAIBHON JIOTUKH, JIOTUKH
MHOXCCTB SKCIICPUMEHTAIIBHOTO BBICKa3bIBAHUM, KJIACCUYECCKHE
HCCJICAOBAHUA B | aJilTOPUTMbI ONTHUMH3AIUN I 3adaqd
npodeccHoHaATbHON Ha KOHEYHBIX CTPYKTypax (AJropuT™m
JIeATeIbHOCTU JleWKcTphl, aJTOPUTM ®dopna-
dankepcoHa); METOABI IOCTPOCHUS
00HAPYKUBAIOIIHX u
KOPPEKTUPYIOIIUX KOZOB. MeTroasl
2 OIIK-1 CmocobeH NMpUMEHSTh KONMPOBAHHS M  JEKOJMPOBAHHS TectupoBanwue,
€CTECTBEHHOHAYYHbIC | 5o kogaME; 5
OOIIEUHKEHEPHBIE  3HAHUS, K3aMEH
METOAbI MaTe€MaTHUYICCKOIo YMeTs pe]_HaT[, CTaHI[apTHBIe
aHalinda "W MOJCIUPOBAHUA, HpO(beCCI/IOHaHBHLIe
Kom6unaTopuka .
TCOPETUICCKOIo U | O0IIEeHHKEHEPHBIX 3HAHUM, c
SKCHCPUMCHTAIIBHOI'O NIPUMEHEHUEM METOJI0B JUCKPETHOM
HCCIIEI0BAHUA B | MaTeMaTHKH: 0o0OHapyXHBaTh
npodeccHoHaIbHON HPUMEHUMOCTh anmapara
ACATCIBHOCTH MaTeMaTU4eCKON JIOTUKH I
pemieHust 3aJad M3 POJACTBEHHBIX
obnacteii HayKHM W e¢ TPUIIOKEHHIA;
(bopmannzoBath TIOCTABIICHHBIE
3 OIIK-1 CnocobeH mpuMeHsTh . TectupoBanwue,
3a7a4d  JUCKPETHOH  MaTeMaThKwy;
€CTECTBEHHOHAYYHbIE U - KOPPEKTHOCTS
O0LIEMHKEHEPHBIE 3HAHUS, OK3aMeH
JJIeMEHTHI MIOCTAaHOBKH 33/1a4H, CYIIECTBOBAHHE
METO/Ibl MaTEMaTHYECKOTO
MaTEMATUYECKOM Hu €IUHCTBCHHOCTD peuwenus; | PI'P
aHaJIM3a ¥ MOJEIIMPOBaHNS,
JIOTUKH [IPUMEHATL H3BECTHBIC METOABI U
TEOPETHYECKOTO U .
AJITOPUTMBI TUCKPETHOU MATCMATUKU
9KCIEPUMEHTAIILHOTO
JUISl PEIICHUs TIOCTaBJICHHBIX 3a7a4
HCCIIEIOBAaHMS B
npo¢eccHoHaTBFHON
JEATEIIbHOCTH
Brnaners: HaBBIKAMU
4. OIIK-1 CriocobeH MPUMEHATE | TeopeTHYECKOro u | Tectupoanue,
CCTCCTBCHHOHAYIHBIC H SKCIEPUMEHTANTBHOTO HCCIICIOBAHUS 3
. K3aMeH
OOIICHHKCHEPHBIC 3HAHN, 00BEKTOB npodeccuoHaNbHON
METOBI MATEMATHIECKOTO ACATENbHOCTH  MPUMEHSAS  AMIapaT | prp

DNeMeHTHI TeOpUr
rpagoB

aHaJIN3a U MOJICITUPOBAHNS,
TEOPETHYECKOTO U
IKCIEPUMEHTAILHOTO
HUCCIICAOBAHUSA B
npodeCcCUOHATBHOMN
JESTEIbHOCTH

IUCKPETHOH MaTeMaTUKH: K OIICHKE
CTETIeHU aJIeKBaTHOCTH
MpeIaraeMoro amnmapara K permeHHIo
TIPUKIIATHBIX METOJJaMH
ONHCAaHUs IHUCKPETHBIX OOBEKTOB,
MOCTPOCHHUS

3a1au;

METOAaMHU KOJO0B,

KOAUPOBAHUSA U JCKOJUPOBAHUA .







MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepannn
Texanueckuit HHCTUTYT ((puiman) ¢peaeparTbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEeILHOTO YUPEKACHHS BhICIIET0o 0O0pazoBanus «CeBepo-BocTounbli (enepanbHbIi
yHuBepcureT umenn M.K. AmmocoBay B r. Hepronrpu

KA®EJIPA MATEMATUKU U UHOOPMATUKNU

IIporpamma 3x3ameHa

JK3aMeH MO AMUCUMMIMHE NPOBOAMTCA B ¢popme cobecesoBaHMs MO 3K3aMeHaUMOHHbIM 6unetam.
JK3aMeHaUMOHHbIV BUneT BKAOYaeT 0ANH TeOpeTeyecKMii BONPOC U A4B8a NPAaKTUYECKMX 3aJaHuA.

Bonpocbl K 3K3ameHy:
1 cemectp

MHoecTBa 1 onepaLmn Hag HAMMU.
Yncno snemMeHTOB B NepeceyeHnm 1 oo6begMHEHUN MHOKECTB.
OCHOBHOWM NPUHLUN KOMBUHATOPUKN. [TPaBMIO CyMMbl U TPOU3BELEHUA.
PasmelieHuns c nostopeHuamu n 6es.
MepecTaHOBKM C NOBTOPEHUAMU N 6€3 NOBTOPEHUINA.
CoyeTaHMA € NoBTOpeHUAMMU U Bes.
CBoicTBa coveTaHuit.
BuHom HbloToHa. MpumeHeHne dopmynbl BHOMA HbloToHa.
MoHATHe BbiCKa3biBaHWA OCHOBHble onepaLyMn Hag, BbICKa3blBaHMAMMW. TabnuLbl CTUHHOCTMW.

10 MpumeHeHMe MaTeMaTUYECKOM NOTUKM B MPOrPaMMUPOBAHUN U TEXHUKE.

11. /lornyeckme napagoKcbl U COPU3MbI.

12. CoBeplieHHble HOpMaabHble ¢opMbl. Anroputm nonydyeHns CAHP no tabauue MCTUHHOCTU U C
NMOMOLLLbIO PAaBHOCU/IbHbBIX NPeobpasoBaHMA.

13. CoBeplueHHble HopmanbHble dpopmbl. Anroputm nonydyeHma CKH® no tabavue MCTUHHOCTU U C
NMOMOLLbIO PAaBHOCU/IbHbBIX NPeobpasoBaHMA.

14. dnemeHTapHble GYHKLMM N X CBOMCTBA; NONHbIE CUCTEMbI GYHKLMIA.

15. MawwuHbl TolopuHra.

16. I'padbl: OCHOBHbIE NOHATUA; CNOCObbI NpeacTaBAeHUA rpados.

17. Cnocobbl HaXOXAEHUA MUHUMANbHOTO OCTaBHOTO AepeBsa.

18. Cnocobbl HaxoXaeHMA KpaTyanwero nyTu. Anroputm [enkcTpbl.

19. dnepoBbl LMK/bI; TeOpemMa ditnepa.

20. Motokn B cetax: Teopema donga-dankepcoHa O MAKCMMANBHOM MOTOKE U MUHUMASIBHOM
pa3pese; aATOPUTM HaXOXKAEHMA MAaKCMMAJIbHOrO NOTOKa.

21. YcnoBme cCcylectBOBaHMA pasgeMmoro Koga ¢ 33ag4aHHbIMM  OAMHAMWU  KOLOBbIX C/OB;
ONTUMasIbHblE KOAbl; METOAbI MOCTPOEHUA ONTUMANbHbIX KOAOB; MeToa, XaddmaHa.

©oONOU A WNE

Tunosoe npaKTU4ecKoe 3agaHue

1. Hantn onepauun nepeceyeHue rpados.
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Kpurepun onenkn:

KomneteHuuun

XapaKTepucTuKa oTBeTa Ha TeopeTMyeckuii Bonpoc / BbinoOAHEHUA
NPaKTUUYECKOro 3agaHua

Konunuyecrtso
HabpaHHbIX
6annos

OrMK-1

[aH nonHbI, pa3BepHyTbI OTBET HA NMOCTaBAEHHbIN BOMPOC, NOKa3aHa
COBOKYMHOCTb OCO3HAHHbIX 3HAHUI NO AUCUUNANHE, fO0KA3aTeNbHO
PaCKpbITbl OCHOBHbIE NOJIO¥EHWA BONPOCOB; B OTBETE NPOC/IEXKMNBaLTCA
YyeTKan CTPYKTypa, 1OrMYecKan nocsea0BaTe/IbHOCTb, OTPaXatoLan
CYLWHOCTb PacKpbIiBaeMbIX MOHATUI, TeOpUit. 3HaHME No npeameTy
AeMOoHcTpupyeTca Ha GOHe MOHUMAHUA ero B cMCTEME AaHHOM HAaYKK U
MEXKANCUMNINHAPHbBIX cBA3e. MoryT 6bITb JONYLLEHbI HEA0YETbI B
onpeaeneHUn NOHATUI, NCNPABAEHHbIE CTYAEHTOM CAMOCTOATENBbHO B
npouecce oTBeTa.

9-10 6.

[laH NonHbIM, pa3BepHyTbI OTBET HA NOCTaBJAEHHbIN BOMNPOC, NOKa3aHO
yMeHMWe BblAeNNTb CYLLECTBEHHbIE U HECYLLLECTBEHHbIE NPU3HAKKU, NPUUNHHO-
cneacTBeHHble cBA3W. OTBET YETKO CTPYKTYPUPOBAH, NornyeH. MoryT 6biTb
AonyuweHbl 2-3 HETOYHOCTM WM He3HaYUTENbHbIe OWKNBOKN, UCNPABAEHHbIe
CTYAEHTOM C NOMOLLbIO NpenoaasaTens.

7-8 6.

[aH Hefo0CTaTOYHO NOJIHBIN M HEAOCTAaTOMHO PAa3BEPHYTLIM OTBET. JIOrMKa u
nocnefoBaTe/IbHOCTb U3/I0XKEHNA UMEIOT HapyLweHUs. JonyLieHbl OWNGKM B
PacKpbITUM NOHATUI, ynoTpebneHnn TepmnHoB. CTyaeHT He cnocobeH
CaMOCTOATE/NIbHO BbILENNTb CYLLECTBEHHbIE N HECYLLLECTBEHHbIE MPU3HAKMU U
NPUYNHHO-CNeACTBEHHbIE CBA3M. B OTBETE OTCYTCTBYIOT BbIBOAbI. YMEHME
PacKpbITb 3HaYeHNe 0606LLLEHHbIX 3HAHWUI He NMOKA3aHo.

5-6 6.

OTBeT npeacTaBisieT co00l pa3po3HEHHbIC 3HAHHS C CYILECTBEHHBIMH
ommOkamu 110 Bonpocy. IIprcyTcTBYIOT (hparMeHTapHOCTh, HEJTOTHYHOCTD
n3noxenns. CTyZCHT He OCO3HAET CBSI3b 00CYKIaeMOT0 BOIIPOCa Io
Ounery ¢ ApyruMu o0beKTaMH AUCIUILTUHBL. OTCYTCTBYIOT BBIBOJIB,
KOHKpETHU3alusa U JOKa3aTCIIbHOCTb U3JI0KCHUS. ILOHOHHHTCHI)HIJIC u
YTOUHSAIOMIME BOIIPOCHI IMPEoaAaBaTe/ sl HE MPUBOJAAT K KOPPCKIIUU OTBETA
CTy/IEHTA.

unu

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET

unu

OTka3 oT oTBeTa

06.

OrK-2

MpaKTnyeckoe 3agaHune BbINOSIHEHO BEPHO,

9-10 6.




OTCYTCTBYIOT OWnNBKM pasnnyHbIX TMNoB. MoryT 6bITb AonyuweHbl Hego4eTbl B
onpeaeneHnun NOHATUN, ncnpasaeHHble CTY4eHTOM CaMOCTOATENNbHO B

npouecce oTeeTa.

MpaKTnyeckoe 3agaHne BbINOSIHEHO B MO/HOM obbeme.

7-8 6.
JonyuweHa He3HauuTeNbHan owmnbKa.
JonyLueHbl HECKONbKO HE3HaYNTEIbHbIX OLIMOOK Pa3/IMYHbIX TUMOB. 5-6 6.
IIOHyH.lCHBI 3HAYUTCIIbHBIC 0H.II/I6KI/I.IIOHOHHI/IT6HBHI>IC 1 YTOUHAIOIINE
BOIIPOCHI MIPEIOAaBaTeIsd HE NPUBOJAT K KOPPEKIMH OTBETa CTYICHTA. 06.

uau
Brinonnenue MMPAKTUYCCKOro 3aJaHus MOJHOCTbIO HCBEPHO, OTCYTCTBYCT




MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepannn
Texanueckuit HHCTUTYT ((puiman) ¢peaeparTbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEeILHOTO YUPEKACHHS BhICIIET0o 0O0pazoBanus «CeBepo-BocTounbli (enepanbHbIi
yHuBepcureT umenn M.K. AmmocoBay B r. Hepronrpu

KA®EJIPA MATEMATUKU U UHOOPMATUKNU

IIpakTnyeckue 3a1aHus

10 TeMe «JIeMEHThl MaTeMATHYECKOM JIOTHKID)
3ananue 1. [IpuBenuTe mpumMep COCTaBHBIX BBICKA3bIBAaHUH, 0Opa30BaHHBIX
IIPU TOMOIIM JIOTUYECKUX CBS30K «HIIN», KW, KECIIH,...TO», «HE», KTOTa U TOJIBKO
TOI1a»

a) C MATEMAaTHUYECKUM COJIepKaHUEM;
B) C HEMAaTEeMaTUYECKUM COACPKAaHUEM.

3aganme 2. Boicka3blBaHUE PACUICHUTE HA MPOCTHIE, 3AMUILNTE CUMBOJINYECKH,
BBe/Is1 OyKBEHHbIE 0003HAUYECHHUS, AJIs1 TOTYUYEHHOU (POPMYJIIbI COCTAaBUTH TAOJIUILY
UCTUHHOCTH.

l. Ecnu 3aBTpa OyAeT 10K/1b UM CHET, TO 3aHATHUS KOHYATCS paHblIe, U Mbl
MIOWJIEM B TEaTp.
2. YroOsI npsiMas a Obl1a napajijiesibHa MIOCKOCTH 0., HEOOXO0IUMO U

JIOCTaTOYHO, YTOOKI MpsiMast a Oblila apajyienbHa NpsIMOU B, JIeKallel B
IIJIOCKOCTH Q.

3. Ecnu npsiMas a mapajiienpHa III0CKOCTH O U IIpsAMasi B MapajulesibHa
IJIOCKOCTHO, TO IIPSIMBIE @ U B IMAPAJUICIIbHBI.

4. 3aBTpa OyaeT ACHO WK OyAET I0K/Ib, U €CJIH 3aHSATHS OKOHYATCS paHbIIIe,
TO MBI [IOWJIEM B KUHO.

3. MBI noliiem B T€aTp WM B KUHO, B TOM U TOJIBKO B TOM CJIy4ae, €CIIv HE
Oynet moxnas u OyAeT sICHO.

6. YToOsI epeiTH Ha CIETYIONUH Kype HEOOX0UMO BRIYUUTh IPEIMET U
CIaTh 3K3aMEH WM MOJYyYUTh Mepe3ayeT.

7. Ha ynuue cBeTuT cosiHIle ¥ TOrofa He JOKIMBas TOTAa U TOJbKO TOra
KOTJla Ha YJIUIIE HE MACMYPHO U HE UJET JOXK/b.

8. Ecnu BBI mpunuii 1oMoi, a BXoAHas BEPb OTKPHITA, TO BbI 3a0bLIN €€
3aKpBITh UJIU BaC OrpabuiIu .

9. Ecnu BbI HaxonuTech Ha COOpaHUU Uy Bac 3a3BOHMII TeJIE(POH, TO
HEO0OXO0IMMO MOAHSITH TPYOKY M CKa3aTh, YTO BbI 3AHSTHI.

10. HesepHo, uro: ecnu Caria 3HaeT aHTTIMACKUI WK apaOCKUN  SI3BIK, TO OH
pazOupaeTcsi B MaTeMaTUKe U (PU3HKE.

11. HM3ydeHue nuTepatyphl WU UCTOPUU CIIOCOOCTBYET HPABCTBEHHOMY U
bu3HYecKOMy BOCITUTAHUIO.

12.  Ecnu s momydy nsaTepky 1o pu3ndeckoi KyabType U pUCOBAHHIO, TO 3HAUUT
sl BEJIMKUM COPTCMEH WM XY0KHHUK.



13.  Ecnm ceronss s moiay B KWHO WM Ha KAaTOK, TO S HE CMOTY IIOYHUTATh
KHIKKY HJT BBICTIATHCAL.

14. S mo0r0 YuTaTh KHUTU U )KYpPHAJIbI, IO3TOMY XO0XKY B OMOJIMOTEKY WIIH
MOKYTIat0 KHHTH.

15. Hwukwura n1 Mumka nouum B JEPEBHIO Yepe3 Call U NPyl KOPOTKOM JTOPOTOM.
16.  Ecnu Beuepom OyneT TyMaH WIH JOXKIb, To Cepreil Win ocTaHeTcs 10Ma,
WIN JOJDKEH OYyJIeT B3ATh 30HT.

17.  IloceBHas MpoOWJET yCHEIIHO, €CJIU BOBpeMs OYyT OTPEMOHTUPOBAHbI
TPAKTOPBI U KOMOAHbI UM BCE KOJXO3HUKH BBIHIYT Ha padoTy.

18.  Ecnu He moiAeT NOXKIb UM CHET, TO 3KCKYPCHUSI COCTOUTCS, B IPOTUBHOM
ClIy4ae — Her.

19. OsnaneHre UCKYCCTBOM OOIIIEHUS BJICUET YIyUIIEHNE MEXITHYHOCTHBIX
OTHOIICHUH U TIPUATHOE BPEMSIIPOBOKICHHUE.

20. 3amrymen BeTep, CBEPKHYJIA MOJIHUS, 3arPEMEII IPOM, a JI0K/1b HE ITOIIEIL.

3aganme 3. JlokaxXuTe paBHOCHILHOCTH (POPMYJI C IIOMOIIBIO PABHOCHIIBHBIX
npeoOpa3oBaHUA

a<>(a@a->b)y=b(b—a)
(ae>b)vec=avceobve
(ae>b)—>b=(a<>b)—>a
a/\(b<—>c)=a/\b<—>a_vc
a—(ab)=b—>(a<>b)
a—>bec)=anbeoanc
5<—>(b—>a):5<—>(a—>b)
(ac>b)—>c=(a—c)o (b—>c)
aeoboa)=b(a—>b)

10 c>@eob)=(c—>a)(c—Db)

I I SR S

11.b—>(a<—>b):a—>(a<—>b)
12.anbec=(a>c)>(a—b)
13.avbeb=a—(aob)
14.(ao>b)ve=(a—>c)<>(b—0)
15.a > (a—>b)=be> (b—a)
16.(a<—>b)/\c:avg<—>b/\c
17.a<>anb=avbeb
18.c—>(a<—>b):Zt/\c<—>l;/\c
19.(a<—>b)—>l;:(a<—>b)—>5

20.a > (b c)=(b—a) < (c = a)



33IlaHl/Ie 4. OHpeI[eHI/ITI) JJOTHYCCKOC 3HAYCHHUEC BBICKA3bIBAHHUA, UCXOAA U3
JIOTUYECKMX 3HAUCHMI BCEX MMpCAbIAYIITNX BBICKa3bIBaHUM

1. A—>B=1,A<>B=0 ,B— A=

2. A—>B=1,(AAB)—>(AvB)=;

3. A<>B=0B > A=;

4. AAB=0,4—>B=1,B—> A=

5. A<>B=0,4—>B=1,(A—>B)<> A=;
6. AvB=1,A—>B=1,B > A=;

7. AAB=0,4<B=0,4—>B=1, A=,
8. AAB=0,4<B=04— B=1,B=;
9. AANB=0,A4vB=1,A—>B=1,B—> A=;
10. A—> B> A)=0,4—B=;

1. 4—-B=1,A—>B—>B=;

12. 4—-B=1,(4—>B)—>C=;

13. 4o B=1,AB=;

14, 4o B=1,4<B=;

15. (AvB)—>A=1,4—>B=1,B—> A=,
16 4—-B=0,CA(4—> B)=;

17.  B=0,Cv(B—> A=

18. B=1,AvB< (BAA)=,

19. 4=0, (AAB)—>(CAA)=

20. 4=0, (AAB)—>(Cv A)=.

3aganme 5. [lng cnenayrommx hopmyn Haiitu CIHO® u CKHO®, kaxnyro nByms
crnocobamu (ImyTeM paBHOCUIIBLHBI TPEOOPa30BaHUN U HCTIONB3YsI TAOIUILY
VCTUHHOCTH)

(x> y)A(xvy)
()_C/\I/v(x—>y)/\x
x—>(x->y)
x—>(xvy)

(x = 2) > (y > x)
y—o>x)>(x->y)
(x—)y)/\(x—>;)—>;

xx\(x—>y)/\(x—>;)

O 0N U R W

L XVXDYAY
10.(xAy) > (xVvy)
11.(y > x)v (x> )
12.(y 5> ) Ax—> (x> )
13.(x > y)A(xV )
14.(;—>x)—>(x—>y)/\y



15.(xv y) > (y > x)
16. (x A(xV 1)) = (¥ — x)
17.(xv y) A (x > )
18.(x > ) A(x v )

19.(x > yv(xv y)Ax
20.(y > ) A (x> )

3ananme 6. s pyHkuum /' (x, y,z) BBISCHUTh BOIPOC O MPHUHAIICKHOCTH
knaccaMm To, Th, L, M, S.

1. f(x,y,2)=(1001011])
2. f(x,y,2z)=(01100101)
3. f(x0,2)=(11011000)
4. f(x,,2)=(00111110)
5. f(x,.2)=(01111100)
6. f(x,y,z)=(01100011)
7. f(op,2)=(10000111)
8.  f(x,.2z)=(0111100])
9. f(x,y,2)=(01011001)
10.  f(x,y,2)=(10100111)
11.  f(x,y,2)=(00100110)
12.  f(x,y,2)=(1010110])
13.  f(x,,2)=(00101000)
14.  f(x,y,2)=(11101101)
15.  f(x,y,2)=(01011100)
16. f(x,y,z)=(11011010)
17.  f(x,y,2)=(00010110)
18.  f(x,y,2)=(01101110)
19.  f(x,y,2)=(10110111)
20.  f(x,7,2)=(00010110)

3aganme 7. CocTaBUTH pEICTHO-KOHTAKTHYIO CXeMY LISl POPMYJIbI

(;—>x)vx—>(;—>y)
(x> M) A(x—> )
(> )V(E> YAy
xvy)>(y—>x)vx
(xA(xV ) > (¥ - x)
(xvy)A(x > p)

IR o e



7. (xo y)>(xvy)

8. (xvyv(xvy)Ax

9. hox)> (x>
10.(x > y)A(xVvy)

11.(xAyv(x© y)AXx

12.(x > y)v(x > y)
13.x>(yvxey)

14. (xvy)—)(}—)x)

15.(;—>x)—>(x—>y)

16.(x > Y)A(x = y) > x

17.xA(y > )A (x> y)

18.xv(x > y)Ay

19. (x A (x Vv ) > (¥ = X)

20.(xvy) e (x > y)

3ananue 8. Pemnre Joruueckue 3agaydu.

1.

4.

Onpenenute, KTO U3 IMOJ03PEBAEMBIX YYaCTBOBal B IMPECTYIUICHUH, €CIIH
U3BECTHO:

a) Ecnu MBanoB He ywactBoBan wiu IletpoB ydactBoBas, To Cumopos
y4aCTBOBAIL.
b) Ecnu MBanoB He yuacTtBOBaji, To CUIOPOB HE y4aCTBOBAI.
Ans, Buka u Cepreii pemmian NOUTH B KUHO. YUHTEIb, XOPOLIO 3HABIIUI
peosT, BhICKa3aJl MPEITOIOKEHUS:

a) AHs MOHJET B KHHO TOJIBKO Tor/a, Korjaa nmouayTt Buka u Cepreit;

b) Ans u Cepreil molayT B KWHO BMECTE WIH K€ 002 OCTAaHYTCS I0Ma;

c) YUrobw! Cepreii nmomien B KHHO, HEOOXOAMMO, 4TOOBI rmonia Buka.
Korna pebsra monuim B KHHO, OKa3aJioCh, YTO YUYHUTENIb HEMHOTO OIIHUOCS: U3
TPEX €ro yTBEPKIAECHUA HCTUHHBIMU OKa3aJuCh TOJbKO JBa. KTO M3 pedsT
IoIIe]I B KUHO?

Ha BOIIPOC, KaKasd 3aBTpa 6y,Z[€T rnorojga, CHHOIITUK OTBCTHII:

a) «ecnu He OyAeT BeTpa, To OyJeT macMypHas rmoroja 6e3 g0,

b) «ecnu OyaeT 10Xb, TO OyAET MacCMypHO U 0€3 BeTpay;

C) «ecnu OyAeT macMypHas Mmoroja, To OyJeT J0XKIb U He OyJeT BeTpay.
[TogymaB HEMHOTO, CHHONITUK YTOYHHII, YTO €0 TPU BHICKA3BIBAHUS MOKHO
JAKOHWYHO 3amucaTh B BHJAE OJHOTO COCTaBHOTO  BBICKA3bIBAHUS.
Cdopmynupyiite ero.

Anémia, bops u ['puiia HalwM B 3eMJI€ CTApUHHBIN COCYI.



PaccmarpuBas yAUBHTENBHYIO HAaXOAKy, KaXIbl BBICKa3al MO JBa
IIPEII0JIOKEHHUS:

Anéma: «9T0 coCy rpeYeCKUil ¥ U3rOTOBJIEH B 5-OM BEKE).
Bops: «9T0 cocyn GUHUKUMCKUN U U3TOTOBJICH B 3-€M BEKEY.
I'pyma: «9T0 cocyn HE TPEYECKUI U U3TOTOBIIEH B 4-OM BEKE».

Y4aurtenas UCTOPUU CKa3ajl pedsiTaM, 9TO KaXKIbIi U3 HUX MPAB TOJIBKO B OJJHOM
13 IBYX MPEIIIONOKEHUM. [ 1€ 1 B KAKOM BEKE M3rOTOBJIEH COCY.?

B LIKOJIE, nepemeaen Ha caMOOOCITyKUBAaHHE, YETBIPEM
crapuekiiaccHukam: AuapeeBy, Koctuny, CaBenbeBy U J[aBblIOBY NOpYUYHIIN
yopath 7-o#, 8-oi,. 9-b1it 1 10-b1ii kimaccel. [Ipu mpoBepke okazanocs, uyto 10-
bl K1acc yOpaH muioxo. He ymenmme nomMoil y4eHUMKH U COOOLIMIM O
CJIEYIOILEM:

a) Annpeesn: « youpan 9-b1it ki1acc, a CaBenbeB — 7-0ii».

b) Koctun: «4 youpan 9-wr1if kinacc, a AuapeeB — 8-0i».

c) CasenneB: « youpan 8-oit knacc, a Koctun — 10-br1it».

J1aBbIIOB yke yIIEn 1oMoM. B nanbHeNeM BbIICHAIIOCH, YTO KKl YUEHUK
B OJTHOM M3 JIBYX BBICKa3bIBaHUN FOBOPHII MPABIY, @ BO BTOPOM JI0Kb. Kakoi
KJ1acc youpan Kaxablii yYeHUK?

[1gTh MIKOJIBHUKOB U3 MSATU PA3IUYHBIX TOPOJI0B bpstHCKOI 001acTH mpuObLITN
JUTsl ydacTus B 00JIacTHOM onummiuaje mo Mmarematuke. Ha Bonpoc: «OTkyna
BBI?» Ka)KIbII Jajl OTBET:

Npanog: «4 npuexan u3z Knunios, a JImutpue— u3z HoBo3bI0KOBaY.
Cunopos: « npuexan uz Knunuos, a [letpoB— u3 TpyOGueBckay.

ITetpoB: «4 npuexan uz Knunmos, a Jmutpue— u3 [IarbkoBay.

Jmutpues: «S nmpuexan u3 HoBo3siOkoBa, a EdhumoB— u3 KykoBkmy.
Edumon: «S npuexan uz )KykoBku, a MiBaHOB )XHUBET B [{ATHKOBEY.

OTkyna mpuexal KaxIbld M3 IIKOJbHUKOB, €CJIIM OJHO €r0 YTBEPKICHHE
BEPHO, & IPYro€ J0KHO.

Cewmpbs, coctosimas u3 otua A, marepu B u tpéx mouepeit C, [, E kynuna
TENEBU30D. Y CIOBUIUCH, YTO B MEPBBIN Beuep OyIyT CMOTPETh Mepenadu B
TAKOM TOPSJIKE:

a) Korma orenr A cMmotpurt nepenavy, To Math B nenaet To xe.
b) ouepu ] u E, 06e unu onHa U3 HUX, CMOTPAT Nepeaaqy.
c) U3 nByx unenoB cembr — MaTh B 1 10ub C — cMOTpSAT niepenady oJiHa U
TOJIBKO OJTHA.
d) Houepu C u Jl wim 06€ cMOTPST, Wik 00€ HE CMOTPSIT.
e) Ecmu nous E cmotpuTt nepenauy, To oren A u a04s Jl 1enaror To xe.
KTo 13 4uneHOB ceMbu B 3TOT Be4ep CMOTPUT nepeaayy?



8.

Ha Bomnpoc: «KTo u3 Tpéx CTyAEeHTOB M3ydall MAaTEMaTUYECKYIO JIOTHKY?»
IIOJIyYEH BEpPHBIM OTBET — «ECnM H3ydas NepBbIM, TO U3y4daldl U TPETUH, HO
HEBEPHO, 4YTO €CIM M3y4aJl BTOPOM, TO HM3ydan U Tpetui». KTo m3yuan
MaTE€MaTUYECKYIO JIOTUKY?

Onpenenute, KTO U3 YETHIPEX CTYJIEHTOB ClIall SK3aMEH, €CJIU U3BECTHO:

a) Ecnu nepBslii ciali, TO ¥ BTOPOM cliall.

b) Ecnu BTOpOIi can, To TpeTUi cai Uiy IEPBBIA HE Cal.

c) Ecnu 4eTrBEpThIN HE cal, TO MEPBBI call, a TPETUN HE CAAll.
d) Ecim 4yeTBEPTHIN cl1aj, TO U IMEPBBIM CHAIL.

10 Yerbipe CTyIeHTKH, MMEHAa KOTOpHIX HauumHaiorcs OykBamu A, E, C, P

MOCENIAI0T WHCTUTYT TIO0 OYepend ¢ BEAyT OONUH KOHCIEKT JCKIIUH.
Heob6xonumo coctaButh rpaduk TMOCCIICHUS Ha OJKaWIIyro HeAeto,
YUHUTHIBAS, YTO:

a) IlonengenbHUK — A€Hb CAMOCTOSITEILHOM PA0OTHI HA KYpCE, U B UHCTUTYT
HE XOJUT HUKTO, a B Cy000TYy HEOOXOAUMO OBITH BCEM.

b) C u P He cMOryT MOWTH Ha 3aHATHSI BO BTOPHHUK B CBA3U C OOJIBILION
3arpy>K€HHOCTBIO B TTIOHEACIHHUK.

c) Ecmu C Boiiizer B cpeny wiu P — B ueTBepr, To E cornacurcs mnoosiBaTh
Ha 3aHATHUAX B IISITHULLY.

d) Eciu A nve noiinér B BY3 B ueTBepr, To E mo3BoauT cebe cXoauTh Tyaa
B Cpeny.

e) Ecmu A wim P Oynytr B uHCcTHTYyTE B cpeny, To C CMOXET MOWUTH B
MATHUILY.

f) Ecim P B maTHUIlYy BMECTO MHCTHTYTA MOWAET HA CBAIL0y MOAPYTH, TO
A npua€rcsa cXOauTh B HHCTUTYT BO BTOPHUK, a C — B UETBEPT.

11 Yersipe apyra — AutonoB (A), Bexos (B), ComoB (C), Heer (/) pemmnu

MPOBECTU KAHUKYJBI B YETHIPEX pa3lUyHbIX ropoaax — Mockse, Opecce,
Kuese u Tamkente. Onpenenure, B KaKOW ropo IOJHKEH MOeXaTh KaxX bl U3
HHUX, €CJIH UMEIOTCS CIEAYIOIINE OTPAHUYCHUS

a) Eciu A ne enet B Mocksy, To C He enet B Opeccy.

b) Ecau B He enetr uu B MockBy, Hu B TamikeHT, To A efnetT B MOCKBYy.
¢) Ecau C ne ener B TamikeHT, To B eneT B Kues.

d) Ecnu /I e enet B MockBy, To B He enet B MockBy.

e) Eciou [l He enet B Oneccy, To B He eneT B MOCKBY.

12 B nHapymeHuu npaBui oOMeHa BaJIOTHI MMOJ03PEBAIOTCS YEThIpE PAOOTHHKA

oanka — A, B, Cu Jl. U3BecTHO, UTO:!

a) Ecnu A napymwi, To v B Hapymmi npaBusia oOMeHa BaltOThI.
b) Ecnu B napymmi, To u C Hapymmi uin A He HapyIai.

c) Ecmu /| e Hapymwi, To A Hapymwi, a C He HapyIall.

d) Ecnu [l Hapywmian, To 1 A HapyLui.



KT0 13 nomo3peBaeMbIx HapyLIWI IpaBuiia oOMeHa BaIOThI? Pemmnre 3aqauy
C ITIOMOIIBIO JIOTUYECKUX ONIEPaALIUH.

13 Buxkrop, Poman, Jleonna u Cepreii 3aHsiv Ha OTUMIIHAJE 1O (PU3UKE YETHIpE
nepBeix MecTta. Koraa ux crpocwin o pacupeAeieHud MECT, OHH Jajlud TPHU
TAKHUX OTBETA!

a) Cepreii- nepBblii, PomaH- BTOpOii;

b) Cepreii- BTOpoii, Bukrop- Tpetwii;

c) Jleonua-Bropoii, BUkTop- 4eTBEPTHIN.

N3BeCTHO, 4TO B KaXJOM OTBETE TOJBKO OJHO YTBEpP)KIAEHUE MCTUHHO. Kak
pacrpeaenmincy Mmecra?

14 OgHaxkapl CleAoBaTeN0 MPUILIOCh OJHOBPEMEHHO JOMNPAIINBATh TPEX
ceuaerenen: Kioma, Kaka m [luka. X mokazaHuss mpOTHUBOpPEYMIIN JIPYT
JPYTY, U KOKIBIA U3 HUX OOBUHSII KOTO HUOY/Ib BO JIKH.

a) Knon yteepsxknan, uro Xak JKET.

b) Xak o6BuHsI BO Jku JluKa.

c) Jux yroBapuBan cienoaresns He BepuTb HU Knony, Hu XKaky.

Ho cnenoBaresnb ObICTPO BBIBEN UX HA YHUCTYIO BOJY, HE 33J]aB UM HU OJHOTO
Borpoca. KTo u3 cBuaereneii roBopuii npapay?

15 Bepnysucs 1oMoii, Merps no3BoHu1 Ha HabepexkHyto Opdesp.
- I'oBoput Merpa. Ectb HOBOCTH?

- la, med. [MocTynumu cooOienust OT MHCIIEKTOPOB. ToppaHC yCTaHOBUIL, YTO
ecniu @paHcya ObLI MbsiH, TO MO0 DTheH yOwuiila, 1ubo dpaHcya JDKET.
XKyccre cuurtaer, yto WM OTheH yOuiina, unu dpaHcya He ObLI MbSH U
yOuiicTBo nmpou3zonuio nocie noayHoud. Macnexrop Jlroka npocun nepenars
Bam, uyto ecnu yOWHCTBO NPOM3OLIIO IMOCHIE IMOIYHOUYH, TO JIMOO OThEeH
youiina, 1u6o dpancya mkET. 3aTeM 3BOHUIA ...

- Bee. Cnacu6o. Otoro gocrarouno. — Komuccap nonoxun tpyoky. OH 3Had,
4yTO Tpe3Bbii PpaHcya HUKOra He JDKET. Tenepb OH 3HAI BCEY.

Kakoii BeIBOJI crienan komuccap Merpa?

16 B ogHOM KOpoOJieBCTBE ObUTH HE3aMY>KHHE MPUHIIECCHI, TOJIOJHBIE TUTPHI U
MIPUTOBOPEHHBIN K Ka3HU y3HUK. HO KOpoJIb BCAKOMY Y3HUKY, OCYKICHHOMY
Ha CMEPTh, JaBaj NOCIEAHUN IaHC. EMy mpemsaranock yrajaarb, B KaKOW U3
JIBYX KOMHAT HaXOJUTCS TUTP, a B KaKOU mpuHIecca. XOTs BIOJIHE MOTJIO
OBITh, UYTO KOPOJIb B 00€MX KOMHATaX pa3MECTHII MPUHIIECC WUJTH, YTO
HECKOJILKO XYXKe, TUTPOB. Bb1OOp Hamo ObLIO caenaTh Ha OCHOBAHUU



Ta0NM4YeK Ha IBepsx KoMHAThI. [Ipnuém, yTBepKaeHus Ha TabIuIKax ObLITN
1100 00a UCTHHHBIMH, JTH00 00a JIOKHBIMU. Haamnucu riracunm:

a) Ilo kpalineild Mepe B OJIHOM M3 3TUX KOMHAT HaXOAUTCS IPUHIIECCA
b) Turp cuaut B nepBoil KOMHATE
Kakyto nBeph noikeH BIOpaTh y3HUK?

17 Ha copeBHOBaHUsIX 10 JieTKoM atietuke AHnpei, bopuc, Cepreii u Bonoas
3aHSUIN NIEpBbIE YeThIpe MecTa. Ho Korna qeBouky cTanu BCIOMUHATh, KaK
3TH MECTa PaClpeAeIUINCh MEXIY TOOEIUTENIMH, TO MHEHHS PAa30LLLIUCh.
Hama ckazana: "Anzapei 011 epBbIM, a Bonos - BTopeim".
I"ana yTBepknana: "Anapeit Obl1 BTOpbIM, a bopuc - Tpetbum".
Jlena cunrana: "bopuc Obu1 ueTBepTHIM, a Cepreit - BTOpbIM'.
Acs, KoTopast Obula CyJib€d Ha 3TUX COPEBHOBAHUSIX U XOPOIIO NOMHUIIA, KaK
pacrpenenuiIucy MecTa, CKa3aila, 4To Kax/aas U3 JEBOYEK ClIe1ana OTHO
MpaBUJILHOE U OHO HEMPABUIILHOE 3asBJICHHUE.
KTO 13 MabunkoB Kakoe MECTO 3aHs1?

18 YueHuk nenaer cieayronye BbICKa3blBaHUS:

A. Ecnu g mo0ito (pu3uKy, TO JH00II0 U MAaTEMATHUKY .
b. Ecnu BeickaspiBaHuEe A UCTHHHO, TO 5 JTIO0JI0 (PUBHKY.
CrnemyeT M1 U3 3TUX BBICKA3bIBAHUH, UTO YUCHUK JIIOOUT PU3UKY?

19 Ilepen cnauyel BCTYNMTENBHBIX 3K3aAMEHOB B MHCTUTYT Mulua npeamnosarai,
YTO:

a) ecJiM OH CIacT MaTreMaTuKy, TO HMH(OPMATUKy OH CAACT TOJBKO MpH
YCJIOBUH, YTO HE 3aBAIUT IUKTAHT;

b) He MOXeT ObITh, UYTOOBI OH 3aBaJIWJ U JUKTAHT, U MAaTEMATHUKY;

C) JOCTAaTOYHOE YCJIOBHE 3aBajia 1o HHGOPMATHUKE — 3TO JABOMKA MO TUKTAHTY.

ITocne cmauum HK3aMEHOB OKa3ajloCh, UYTO M3 TpPeX BBICKa3aHHBIX

PEANOIOKEHUN TOIBKO OAHO ObLIO JT0KHBIM. Kak Mutiia cian sx3ameHbl?

20 Tpu nonpaznenenust A, B, C ToproBoii GpupMbl CTPEMUIUCH MOJTYYUTH 110
UTOTaM T'oJla MaKCUMAJIbHYIO MPUOBLITb. DKOHOMUCTHI BBICKA3aJIU CJIETYIOLIUE
IPEATIOJIOAKEHUS:

a) eciu A MOJYYUT MaKCUMaIbHYIO TPHUOBUIH, TO MAKCUMAJILHYIO MPUOBLIH
noxyyar takxe B u C;
b) m6o A u C momydatr MaKCUMaJIbHYIO MPUOBLTH OTHOBPEMEHHO, TN00 A HE
nonyuut u C He OJIyYuT;
c) g Toro, yToOsl C MOMy4YHII0 MaKCHUMajbHYIO NPHUOBLIb, HEOOXOINMO,
4T00BI M B momyunino MmakcumManbHYIO MPUOBLIb.
[To 3aBepieHHMH roja OKa3ajoChb, YTO OJHO U3 TPEX MPEANOI0KEHUN
noxHo. Kakuve u3 Ha3BaHHBIX MOAPA3ACICHUNA NOJYYHIIA MaKCUMAJIbHYIO
MPUOBLIb.



IIpakTuyeckoe 3aHsiTHe.
KomOunaropHble coennHennsi 03 MOBTOPEHUS
AyauTOpPHBIE 3a1aHNS.

1.4! ! !
3apgaHue 1. YnpocTuTb BbipaxeHue B = i ( 8! o j

100 (351 217!
741
PeweHue. Tak kak 10!=7!-8-9-10n 4!=1-2-3-4, 10 W:
7!-1-2-3-4:_
7.8-9-10 30°
&  56-7-8 9 7.8.9 8! ol
Tak Kak 3151 1.2.3.5! o T2 36’1-0(3!-5! 2!-7!) :
1 2
B=—20==
Moatomy 30 3"

12 11 10 9
Ay + Ay _ Ay + Ay
10 8
Ay Ay

3apgaHue 2. Boluncautb F =

PeweHue. YNpocTum BblparkeHue, npumeHns dopmyny (3). NMockonbky

A}éJrAié 1 11) 1 49! 491\ 39! 391 39 2
—z(A49+A49)-—=(—+—j-—=—+—=38-39+39:39-(38+1)=39
410 410 (371 381) 491 37! 38!
49 49
n
AII;)+A197

~+2=8.949=9-(8+1)=9%, 10

_ 10 9 - —
_<A”+A”)A 78 )17 7

8
17

1 (17! 17!) 9 9 9
8 ERr ST
A17

F =397 ~9% 4+ (39-9)(39+9) = 30- 48 = 1440.
3apanue 3 . Mposeputsb paserctso: Cpy +Cp5 =C), .

PeweHue. Bblumcnum no dopmyne (4) Bce unmcna coyeTaHus, Bxogsuwime B
JlaHHOE PaBEHCTBO.

o 130 (9)-10-11-12-13 10-11-12-13
P 9113-9)! 9141 1-2-3-4

=715

w131 10)-11-12-13 _11-12-13

13 = = =286
10(13-10)! 103! 1-2-3




0 _ 14! _(oy-11-12-13-14 _11-12-13-14

10 = =1001 ,
10+(14—10)! 104! 1.2:3-4

MoAacTaBuB MOlyYEeHHbIE 3HAYEHMA, B UCXOAHOE PaBeHCTBO 715+286=1001,

nmeem BepHoe ToXAeCTBO.
3aAaHV|e 4. Hal‘/llTM BCe HaTypa/ibHble n, yaoBaeTBopAoLlmne ycaioBuio:
3 2
An72 - 4 ) An73 .

n—2)! n—2)!
PeweHue. Mo dopmyne (3) 4>, = (n(—2—)3)! = En—5;!

»  (m=3)!  (n-3)!
T (n=3=2) (n-=5)
(n—2)!:4.(n—3)!
(n-35)!  (n-5)!
(n—-4)(n-3)(n-2)=4(n—-4)(n-3), otctona n-2=4, n==6.

noactaBmB NoJslyd4eHHble BblpaXKeHUA B UCXoagHoe

ypaBHEHWE, NOYYNM , Aanee coKpaTum apobm

3apaHue 6. Bbiuncantb:

97! o) C;,/(C + €+ C3) A) 12Afo ]
45, -5 891 88!
6) 2191 r) (Clgs +2C5 + Gy )/CII;) e) o
3apaHue 7. [poBepuTb paBEHCTBO:
A4 ClO

a) Cy +Cy, =G B) Cis :P_16 n) C7 - Cy :%

4

12 A C’

6) Cy, +Cy, = G r) Cs :ﬁ e) Cy, —Cig :%.

3

3apgaHue 8. HaliTu Bce HaTypasibHble N, yA0BAETBOPAOLLINE YCNOBUIO:

C2
L L R A E Y DN G Y
C., 6
6) 5C;' =8C) , ) g;‘ =5 e) C'?+2n=9



UHauBUAya/ibHBIE AOMALIHUE 3aJaHUA
BapuaHrT 1.

P, P
1. Bblumcauts: 1) (—3+—QJ-A52
A A
2. Mposeputb pasenctso: Cs +Cyy =Cph + Cy,

3. HaitT Bce HaTypanbHble n, yaosneTsopsatolme ycnosuio: C' 2 =n’ —13

BapuaHrT 2.

A+ A2
1. Bblumcauts: 1) (5C—25)+P5 -C;

5

2. Mposeputb paseHcTso: C; +3C. +3C; +C, =C,

R T
AP

n—1

3. Hawntu Bce HaTypa/ibHblE N, YA0BNETBOPAIOLLNE YCNOBUIO
BapuaHr 3.

(4 + 42 + 42
P,

3
1. Bbl4MCAUTD: -C;

2. Mposeputs paseHctso: Cy +Ci +C; +C; =C;
3. HaltTn Bce HaTypanbHble n, yaosneTsopaolme ycnosuio: A> —C! "' =48

BapuaHT 4.

(42 + 42+ 43)

1. Bbluncnutb: - P,

C;
2. MposepwuTb paseHcTBO: Cly +C, =C)) +C/,
o _ 14
3. Halttn Bce HaTypasbHble n, yA0BAETBOPAIOLWME YCAOBMIO: A, + C7! = —
n+
BapwuaHrT 5.
C, +C|
1. Bblumncnute: M#—Ag -P,
15
2. MposepuTb paseHcTBo: Cis +Cly =Cy +C)s
n-1 30

n

3. HaiTu Bce HaTypanbHble n, ya0BAETBOPAOLWMeE YyCAoBuU0: A, +2P | = 7P



BapuaHr 6.

1. Bblumcaute:
7~ 2 7

2. Mposeputsb paseHctso: C, - Cjy = Cy, - Cy

3. Haiitv Bce HaTypanbHbie n, yaosaetsopatolme ycnosuio: 7C;. 2% =3C,

BapuaHTt 7.

1 1 1
- Cr—C
(3 © 28 ° 64 15)

Py A5

1. Bbluucautsb:

4

A
2. MNMpoBepuTb PaBEHCTBO: on =Cy
4

3. Hantu Bce HaTypanbHble N, yA0BAETBOPAOLWME YCAOBUIO: A,j‘ =15 -Aj_z

BapwuaHr 8.

LB (42+42), P
. Bblumecnntb: ~————F+ —-
PG
2. Nposeputs pasencrso: Cs +C, +C2 +C, =C;

3. HaitT Bce HaTypanbHble n, yaosneTsopsatolme ycnosuo: A +C' > =14n

BapuaHT 9.

A2
1. Bbluncauts: Ci +C,¢ —4Cy ?5
3

2. MNposepuTs pasetctso: C; -Cy, =C; - C3

4
3. Haith Bce HaTypanbHble N, yA0BAETBOPAOLLNE YCNOBUIO: ﬁ = %
n+l n
BapwuanT 10.
C) +C?

1. BbluncanTb: 8( 1L ‘6)10

ClS +C15 +C16

A° 7

2. lpoBepuTb PaBEHCTBO: — = Cis

P7



3. Haif L Pus oy
. adUTUN BCe HaTypaﬂbele n, y,ﬂ,OBfleTBOpﬂl'OLLIIME YCIIOBV“'O. — =

n+3 "L n-4

IIpakTH4eckoe 3aHsATHE .
KomOuHaToOpHBIE COeIMHEHUS C IOBTOPEHUSIMU U 0€3 MOBTOPEHU I
AyAuTOpHBIE 3aJaHUS
3apaHue 1. CKONbKMM pas3IMyHbIMM cnocobammM MOXKHO PaccTaBUTb Ha NOJIKe

9 KHur, Tak yTOObI onpeaeneHHble 4 KHUMN CTOANU pﬂ,ﬂ,OM?

PeweHue. byaem cuuTaTb BblaesieHHble 4 KHUMM 33 O4HY KHUTY, Torga ana 6
KHUT cywecteyeT P, = 6!=720 cnocobos nepectaHOBKKN. HO onpeaeneHHble 4 KHUTK
MOXHO nepecTaButb Mmexay cobon P, =4!=24 cnocobamu. [lo npasuay

yMHOXeHuA nmeem P, - P, =720-24=17280 cnocobos.

3apgaHue 2. CKONbKO TPEXKHOMOYHbIX KOMBMHALUMI CYLLECTBYET HAa KOAOBOM

3aMKe (8ce mpu KHOMKU HaMcumaromcsa 00Ho8pemMeHHO), ecnn Ha Hem Bcero 10

umndp.

PeweHue: Tak KaK KHOMKW HAa*KMMatoTCA oAHOBPEMEHHO, TO Bbl60p ITUX TPEX

KHOMOK — CoO4YeTaHue. OTCI-OLI,a BO3MOXHO

oo 10 (1):8:9:10_8-9-10
3110 -3)! 317! 1-2-3

=120

3apaHue 3. B Kpy)kKe no nHpopmaTtmke 3aHumatotTca 10 cTyAeHTOB, KpPYXKKe
no matematmke — 15, B KpyXKe no ¢u3nke — 12 n B KpyKke no xmmum — 20
cTyaeHToB. CKONbKMMM crnocobamnm  MOXKHO COCTaBUTb KOMaHAy M3  Tpex

MHPOPMATUKOB, YETbIPEX MAaTEMATUKOB U ABYX XMMUKOB?

PeweHue. N3 10 peTen, 3aHMMALOLLNXCA B KPYXKKE NO MHPOPMATUKE, HYKHO

Bbl6paTb 3 yenoBeKa, 3TO MOXHO caenaTtb

\ 10! (7)-8-9-10 _8-9-10

YT3K10-3) 3T 1.2-3

=120 cnocobamm.

N3 15 cTyaeHTOB, 3aHUMAIOLLIMXCA B KPYXKKE NO MaTeMATUKe, HYXKHO BblbpaTb

4 yenoBeKa, 3TO MOXHO cAenaTb

4 15 (d1)-12-13-14-15 12-13-14-15

Baas5-4) A1 1234 =1365 cnocobamm.



N3 20 yenoBeK 3aHMMAKLLNXCA KPYXKKE NO XMMUW, HYKHO BblibpaTb 2, 3TO
MOXHO caenaTb
) 20! _(18!)-19-20 19-20

Cy = = = =190 crnocoBamw.
21-(20 - 2)! 21.18! 1-2

Torpa no NpaBWAy YMHOMEHWA, YMCNO CNocoboB COCTaBUTbL KOMAHAY,
33/laHHOTO B YCNOBMM 3agaun, coctaBa MoxHo C-Cr-Ca =120-1365-190=
31122000 cnocobamm.

3apgaHue 4. N3 8 H6acket6onmnctos n 4 BonenboAUCTOB HYXKHO COCTaBUTb
KOMaHAy 13 6 4yenoBeK, B KOTOPOW A0MXKHO ObiTb XOTS 6bl ABa Bonenbonncra?

PeweHue. CyuiecTByeT Tpy BapMaHTa COCTaB/IEHUS YKa3aHHOW KOMaHAb!:

1) KomaHga cocTouT us 2 sBoneinbonmctos u 4 6ackeTbonCTOB, YMcso cnocobos
COCTaBUTb TaKyto KOMaHAay PaBHO:
41 ! 4 5.6-7
ol e 81 345678
21(4-2)! 448—4)! 1.2 1.2-3-4
2) KomaHpaa coctouT n3 3 6ackeTboaMCcTOB M 3 BONENHONCOB, YMC/I0 cnocoboB
8! 6-7-8

COCTaBWUTb TaKyto KOMaHay pasHo C; -C; =4- =4.
y AYP Y383 1-2-3
3) komaHpaa cocTouT U3 4 6ackeTb0AMCTOB M 2 BONENBOANCTOB, YMCAO cnocoboB
COCTaBUTb TaKylo KOMa agHo C-C2=1.—— (.78

TaBUTb TaKyl KOMaH H -Cg =1- =1

Y AYP T TUE=2) 12

CneposatenbHo, no npasunay CymMmbl YUCNIO BCEBO3MOXHbIX cnocobos

=6-70=420.

—4.56=224.

=1-28=28,

COCTaBMTb TaKyto KoMaHay pasHo C;, -Ci+C. -C. +C; -C; =420+224+28=672.

3apgaHue 5. CKONbKMMKM CNOCOBAaMM MOMKHO pacnpesenntb CeEMb MONOAbIX
cneumanncTos nNo Tpem Gupmam, B KOTOPbIM COOTBETCTBEHHO HYXXEH OAMH, A4Ba,
yeTblpe cneumanmcra?

PeweHue. N3 cemn cneunanmcToB BbI6MpaeM oA4HOoro noboro cneunanncta B

1
nepsyto dpupmy, ato moxkHo caenatb C; =7 cnocobamu. 3aTem 3 ocTaBLIMXCA

, 6 (4)-56 5.6

C= = = =15
21(6-2)! 214 1.2

wecTtu cneunanncrtos BbI6MpaEM No6bIX asoux - C

cnocobamu. OcTaBLIMECA YETbIPE CeLmMancTa HanpasasoTca Ha paboTy B TPETbIo

dunpmy, uncno cnocobos BbIbPaTb MX paBHO C, =1. Toraa No NpaBuay YMHOMKEHUA

4MCNO CNOcobOB TaKMX Pas/iMUHbIX pacnpegeneHuin pasHo C,-C:-C; =7-15-1=105.



[pyroit BapuaHT peweHune ocywectenaetca no ¢opmyne (5)
! -5.6-
Pl24)= T _(A)5:6T
12141 (4)-1-2

7

3apgaHue 6. CKonbkMMm cnocobamm MOXKHO paccagmTb YeTblpex CTYAEHTOB,
y4acCTBYHOWMNX B KOHPepeHUMM Ha 25 mecTax, ecnn M3BECTHO, YTO OAUH

onpeaeneHHbI CTYAEHT AOMKeH cnaeTb Ha 10-om mecTte?

PeweHue. O603Haunm yeTtbipex cTtyaeHToB bykBamu A, B, C, A. MNycTb
onpeaeneHHbIn CTyaeHT A cageTt Ha 10-oe mecTo, Toraa ANA OCTaBLUMXCA TPOUX
MOXHO BbibpaTb 3 mecTa M3 24 OCTaBLIKUXCA MECT, 3TO MOXHO cAenaTb
3, = 24! :(21!)-22-23-24:22-23-24

3(24 -3)! 321 1-2-3

Tpoe CTyAEeHTOB Ha TPex MecTax MOryT pa3smectutbca 3! pasnnyHbiMu

=2024 cnocobamun. YuuTbiBan, u4TO

cnocob6amu, NOAYy4YMM, YTO TPOUX CTYAEHTOB Ha 24 MecTaX MOXKHO paccaauTb

A3, =3C;, =2024-6=12144 pasnnuHbiMmM cnocobamu.

3apaHue 7. Ha KoHpepeHUMM A0NKHbI BbICTYNUTb 8 YenoseK. CKOIbKMMMU
cnocobamm MX MOXKHO PasMecTUTb B CMMUCKE OpPaTOPOB TaK, 4YTobbl mexay
muamum A n B BbICTYNUIO HE MeHee O4HOro opaTtopa?

PeweHue. Hanpem cHa4vana ymcno cnocobosB pasmelLeHMA OpaToOpoB B
CMUCKe TakK, 4Tobbl cpasy nocne opatopa A BbicTynan B. Cuntasa opatopoB A u B
3a 0AHO Auuo, nonyuymm 7! pasnunyHbIX cnocoboB BbICTYNAEHUN (4ncno
nepecTtaHOBOK M3 7 31eMeHTOoB). Torga YnMcao BCEX BO3MOXKHbIX pPa3MeLL,eHuUM
OpaToOpOB B CNUCKE TakK, 4yTobbl Anua A n B BbicTynanun pagom, byaeTt paBHO
2-7! cnocobam (BO3MOXHblI ABa BapuaHTa BbicTynaeHui: AB n BA). Ha
cobpaHumn 8 opaTopoB MOryT BbiCTyNUTb 8! pasnnyHbimm cnocobamu. Toraa
Pa3MecTUTb OPaTOPOB TakK, YTOOblI mexay nnuammn A u B BbICTYNMAO HE MeHee
0AHOro opatopa, MoXHo 8-2-7!=7!(8—2)=716=30240 pasnnyHbiMmn cnocobamu.

3apgaHue 8. [lecaTb KOMaHZ y4acCTBYHOT B PO3bIrpbilie NepBeHCTBA MO
¢yTbony, Nyywmne M3 KOTOPbIX 3aHMMalOT 1, 2 n 3 mecTa. ABE KOMaHAbl,
3aHABIWUME MocnefHMe MecCTa, BblObIBAlOT W3 COPEBHOBAHMUA. CKOJ/IbKO
Pa3/INYHbIX BAPMAHTOB pe3ynbTaTa NEePBEHCTBA MOXKET OblTb, €CNM YUUTbIBATH
TONIbKO NOJIOXKEHWE NepPBbIX TPEX U NOCAEAHMX ABYX KOMaHA?



PeweHue. MNepsble TpH MmecTa MOXHO pacnpegenntb

o :%:%:%:&9-10:7% cnocobamu. B pe3ynbtaTe ocTaHeTca 7
KOMaHZA, 13 KOTOpPbIX 2 KOMaHAbl BbIObIBAIOT (B 3TOM C/ly4ae NOPsSAOK BblObIBLIMX
KOMaHg, He Ba)KeH), YMCNO BCEX BO3MOMKHbIX cnocoboB Bbibopa 3TMX KOMaHZ,
= 7! :(5!)-6-7:6-7
2M(7 -2)! 215! 1-2
NPaBMAO YMHOXEHMA, HaxoAMM WCKOMOE YWUC/I0 BaApPMAHTOB pe3y/bTaTa

nepseHcta 4;,-C; =720-21=15120.

Haxoaum no ¢opmyne (4) =21. Wcnonbsyto

3apaHue 9. ABTOMObGUIbHbIE HOMEpPa COCTOAT U3 ABYX MU Tpex OYKB U
Tpex umdp. Hahgute 4ynmcno TakMx HOMEPOB, €C/AINM UCMOJb3yeTca ABaAaLaTb
yeTblpe 6YKBbI IATUHCKOrO andasnTa U gecaTtb Unop.

PeweHue. Mo ycnoBuio 3a4a4m aBTOMObBUAbHbIE HOMepa MoryT BbITb TMNa
AB123 (natupaspagHbin) nam AAB122(wecTupaspagHbin), 6ykebl U undpbl
MOTYT NOBTOPATbLCA

MAaTUpaspagHble HOMepa MOXHO cocTaButh As, (n)- A (n) =247 -10°
cnocobamu, wectupaspagHole - A, (n)- 4, (n)=24"-10° cnocobamu. Tak Kak
NATMPaspsagHble U WeCcTUpaspaaHble HOMepa He COBMECTHbI, TO MO MpaBuUay
CYMMbl BCEro aBTOMODOUNbHbIX HOMEpPOB 6yp,eTA224(n)-Al30(n)+

A, (n)- A (n) =247 -10° +24° -10°,

3apaHue 10. B uBeTOYHOM MarasmMHe NPoAatOTCA UBETbl YETbIPeX COPTOB.
CKONbKO MOXHO COCTaBMUTb Pa3/IMYHbIX OYKEeTOB U3 NATU LBETOB B KaXX40M?
(ByKeTbl, oOTAMYalowMeca Wb PACNOJIONKEHUEM LBETOB, CYMUTAIOTCA
O4MHAKOBbIMMU.)

PeweHue. TOCKONbKY NOPSAAOK PacnoNOXKeHUA LBeTOoB B OykeTe He
UrpaeT Poan, To YNCA0 BYKETOB PaBHO YMCAY COYETAHMIN C MOBTOPEHUAMU U3
yeTbipex 3N1eMeHTOB Mo NATb B Kaxaom. CnegosBaTesibHO, NpUMeHAs popmyny
(7) Haxo4AMMm yTo, MOXHO COCTaBUTb

&! 5N-6-7-8
C: (n) == Cj+5—1 = Cg = = &),
SH8-5)! 511-2-3

=56 pasnunyHbIx byKeToB.

3apgaHme 11. Jludt, B KOTOPOM HAXOAATCA BOCEMb MACCAXKMPOB,

OCTaHaB/IMBAETCA Ha WWECTN 3Ta*KaxX. I'Iaccammpbl BbIXO4AT rpynnamum no ogHomy,



TPU U YeTbipe YenoBeKa. CKONbKMMM cnocobamm 3TO MOXKET NPOU3OMNTH, EC/IN Ha
KaXXAOM 3TarKe MOXKET BbIATM TO/IbKO OA4HA rpynna nacca*kKMpos, Npm STOM NOpsaa0K
BbIXOZa NACCaXKMPOB OL4HOM rpynnbl HE UMeET 3HaYEHUA?

PeweHue. Bocemb naccaxKMpoB pa3buTb Ha Tpu rpynnbl no 1, 3 un 4

! NN.5.6-7-
yenoseka MoxHo P(1,3,4)= 8 _(4)-5-6-7-8 ¢ cnocobamu. BbibpaTb Tpu
13141 (4)-1-2-3

3TaXka ans BbIXxoA4a n3 LecTu aTaXKewn MOXHO
6 (3456 456

©T3K6-3)! 331 1.2-3

Haxogum obuee Koanyectsa cnocobos P8(1,3,4)- C. =280-20=5600.

=20 cnocobamu. Mo npasBuay YMHOMKEHUA

NuauBuayajabHble JOMANIHUAE 3a1aHUA
BapuaHrT 1.

1. CKONbKMMM cnocobamm MOXKHO COCTaBUTb CMUCOK U3 8 YeNoBeK?

2. CKOJIbKO CyLLecTBYeT Pas/IMYHbIX CEMMU3HAYHbIX TenedOHHbIX HOMEPOB?

3. B HEKOoTOpOM rocyaapcTBe HeT ABYX XKUTener c oagMHaKoBbiM Habopom 3y60B.
KakoBa MoeT Hanbo/blias YNCNEHHOCTb HaceneHma rocyaapctea (Hambonblee
yuncno 3ybos 32)?

4. CKoNbKMMM cnocobamm MmoxKHO pasaenntb 30 pa3nnyHbIX NpPeamMeToB Ha TpU
rpynnbl TaK, 4Tobbl B ogHOM rpynne 6biio 15 npeameTtos, B Apyroi - 10 npeameTos,
B TpeTbeun - 5 npegmetoB?

5.  CKosnbko cyuiecrsyer Pa3NNYHbIX nepecrtaHoBOK 6yKB cnosa
OANODEPEHUMAN?

6. W3 8 pomallek M 5 Xpu3aHTEM HYXKHO COCTaBUTb OYKeT, coaeprkaliunim 2
POMALLKKM M 3 Xxpn3aHTEMbI. CKOZIbKO MOXHO COCTaBUTb Pa3nnyHbIX byKkeToB?

7. BKonope 36 KapT, U3 HUX 4 Ty3a. CKONIbKMMM CNOCOBaMM MOXKHO BbITalLUTb U3
Kos1io4bl 6 KapT Tak, 4ToObI cpean HUX bbiio 2 Ty3a?

8. Y mambl Tpu A610Ka, TpU rpywn n Tpm 6aHaHa. Kaxkabii AeHb B TeYeHune Tpex
AHE OHa BblAaeT CbiHy No Tpu naoaa. CKoAbKMMM cnocobamm 3To MOXKeT bbITb
caenaHo?

9. W39 nnosyos 14 npbiryHOB B BOAY HYXXHO COCTaBUTb KOMaHAY U3 7 YeNO0BEK,
B KOTOPYIO O0/KHO BXOAMTb XOTA Obl ABa npbiryHa. CKonbKMMKM cnocobamum 3To

MOXHO caenaTtb?



10. CKO/MIbKO pasnMyHbIX 3BYKOCOYETAaHUIN MOXKHO B3ATb Ha AeCATM BblOpaHHbIX
KNaBULIAX POAA, €CNM 3BYKOCOYETAHME MOMKET coAaepXKaTb OT Tpex A0 AecCATU
3BYKOB?

BapuaHr 2.

1. CKO/bKO CYLLECTBYET LWECTU3HAYHbIX YNCEN AENALLMNXCA Ha 27

2. CKO/IbKO CyLLEeCTBYEeT TaKMX MepPecTaHOBOK CEMU YYEHUKOB, NPU KOTOPbIX TPH
onpeaeneHHbIX yYeHUKa HaxoaAaTca PSA0M C APpYr APYrom?

3. CKonbko genutenent umeet yncno 105?

4. CKONbKMMU cnocobamm MOXHO nepecrtasuTb OyKBbI cnoB.a
HEOMPEAENTEHHOCTDb TakK, uto6bl H6YyKBbI «H» He cToANAN pAgOM?

5. MNarepo manbiwen BbibupatoT cnagoctn. CKONbKMMKU Cnocobamm MOMKHO
BblOpaTb CNAAOCTH, €CIN KAXKAbIN Masbll MOXET BblbpaTb OAUH M3 WWECTU BUAOB?
6. bpuraga pabounx cocTomT M3 2-X NNOTHMUKOB, 3-X LWITYKATypoB un 1-ro ctonsapa.
CKONbKO PasfINYHbIX Bpurag MOMKHO COCTaBUTb M3 KON/EKTMBA, B KoTopom 15
nnoTHMKoB, 10 wTyKaTtypos n 5 ctonapos?

7. CKONbKO CyLLLEeCTBYET Pa3/IMYHbIX UCXOA0B 3KCMNEPUMEHTA, CBA3AHHOIO C NATbIO
H6pocaHnAMMN MoHeT? (Mcxoabl ABYX IKCMEPMMEHTOB CHMUTAIOTCA PA3/INYHbBIMU, ECU
oyepeaHOCTb BbiMaAeHMA repboB B 3TUX 3SKCNEPUMMEHTax He coBnagaer C
o4YepeAHOCTbIO BbIMAAEHUA KpPeLLeK».)

8. CKoNbKMMMK cnocobamu MOXKHO Pas3NoXKUTb B YeTbipe KapmaHa NATb MOHET
pa3HOro A4OCTOMHCTBA?

9. TATb WWOKONAAO0K M TPM anenbCrHa HYXKHO Pa3/IoXKMTb B ABa NaKeTa TakK, YToObl
B Ka)KA0M nakeTe 6bin XxoTA 6bl OAMH anenbCuH, U YTOObl KOAMYECTBO NPeaMETOB
Haxo4ALWMXCA B NakeTe 6blN0 0aMHAKOBbIM. CKONbKMMKU CMOCO6aMM 3TO MOXKHO
caenatb?

10. NMyctb 6yKBbI HEKOTOPOW a3byKkM 06pa3yloTCA Kak Noc/ef0BaTENbHOCTb TOYEK,
TMpe u npob6enoB. CKONbKO PpasnuyHbix OYKB MOXHO 06pasoBaTb, ecnu

MCcNonb30BaTb 5 cMmBoN0OB?
BapuaHrT 3.

1. CKONbKO pPasnmMyHbIX TPEX3HAYHbIX LMPP MOXKHO COCTaBUTb U3 undp 5, 6, 7, 8§,
9 ecnn umdpbl MOryT NOBTOPATLCA?

2. CKOMbKO pas3/IMyHbIX aKKOPAOB MOXHO B3fiTb HA [AeCATU BblOpPaHHbIX
KNaBULLAX POANA, €C/IN KaXKAbIA aKKOPA, COAEPHKMUT OT TPEX 40 AECATU 3BYKOB?



3. CkonbKkummn cnocobamm MOXKHO nepecTaBnATb 6yKBblI cnosa
HEMPEPbIBHOCTb?

4. CrypeH4yeckuin npodkom m3 20 yenosek n3bupaeT npeacesatens, ceKpeTaps
1 3 yneHoB KoMUccHn. CKONbKO Pa3IMYHBbIX KOMUCCUIMA MOXKET BbITb COCTAB/IEHO?
5.B marasuHe npoaatoTca LWApPUKOBble pPydykM pgecatm BuaoB. CKONbKUMMU
cnocob6amm MOMKHO KynnTb Habop M3 LLECTU PYYEK, ECIN B NPOSAXKE PYUHEK KAXKA0ro
BMAA MMEETCA HE MeHee LeCcTn?

6. Homepa TpamBaMHbIX MapLpPyTOB MHOrA4a 0H603HAYAOTCA ABYMSA LBETHbIMMU
doHapsamn. Kakoe KONMYeCTBO PasIMUYHbIX MapPLIPYTOB MOXKHO 0603HaUYUTb, €Cu
MCNO/b30BaTb POHAPU BOCbMU LLBETOB?

7. Y Mawwu 10 KHur no nutepatype, a y lNetn — 8 KHUr no nctopmnm. CKONbKUMU
cnocobammn Mawwa u MNeTa moryT NOMeHATLCA APYT C 4PYTOM NO 6 KHUr?

8. CKonbkMmn cnocobamm MOXKHO BblOpaTb LIECTb OAMHAKOBbLIX WUAM pPasHbIX
MUPOXHbIX B KOHAUTEPCKOW, rae WMMeeTcA OAMHHAAUATb pPa3/IMYHbIX BUAOB
NMUPOXKHbIX?

9. PacnucaHue ogHOro gHA coaepXuT 4 napbl y4ebHbIx 3aHATUI. OnpeaenuTb
KO/IMYECTBO BCEBO3MOMKHbIX pacnucaHMit npu Bblbope npu Bbibope u3 9
ONCUUNNNH.

10. Ckonbkum crnocobamm MOXKHO rpynny u3 12 4yenoseKk pa3butb Ha Age
NoArpynnbl, B 0AHOM U3 KOTOPbIX A0/I}KHO bbITb HE Bonee NATK, a Apyron He bonee
OEBATU YENOBEK?

BapuaHrt 4.

1. CkoNbKMMM cnocobamm MOXKHO PasmMeCcTUTb CEMb 3aMLLEB NO CEMU KNETKaM,
€CNN B O4HY KNETKY MOXHO NOCaauTb TONbKO OA4HOro 3amua?

2. CKO/IbKO BCEro NATM3HAYHbIX YETHbIX YNCE/T MOXKHO COCTaBUTbL U3 undp 2, 3,
4,5, 7, 8 ecnv undpbl B KaXKA0M M3 3TUX YNCEN He noBTopaeTcAa?

3. 3aMOK OTKpbIBaeTCcA TO/MIbKO B TOM C/ayyae, ecn HabpaH onpegeneHHbIn
TPEX3HaYHbI HOMep U3 NATU UMPp. MNonbITKa COCTOUT B TOM, YTO HabuMpatoT Hayras
TPy umdpbl. YragaTb HOMEpP yA4a/10Cb TO/IbKO Ha NOCaeAHEN N3 BCEX BO3SMOMKHbIX
nNonbITOK. CKONbKO MNOMbITOK NpeALwecTBOBasn0 Y4a4YHOM?

4. [OaHbl 10 TOYeK, HUKAKME TPWU M3 KOTOPbIX HE NEeXKaT Ha OAHOW MPAMOW.
CKONbKO NPAMbIX MOXHO NPOBECTU, COEAUHAA TOYKM NOMAPHO?

5. 18 KHUI — 5 KHWUI pPas/IMYHbIX aBTOPOB WM TPEXTOMHWUK OAHOro aBTopa —
NOMELLEHbI HA KHUXHYIO NOAKY. CKONIbKMMM cnocobamm nx MOXKHO paccTaBUTb Ha

NOJIKe TaK, YTObObl KHUIM aBTOPA TPEXTOMHMKA CTOANMN PALOM?



6. CKO/IbKO pa3/in4yHbIX NepectaHoBOK B cnoBe CTEPEOMETPUA?

7. Mo aBTOMObOMABbHOM Tpacce MmeroTcs wWecTb cBeToPpopoB. CKOMbKO MOXKET
6bITb A4aHO Pa3/INYHbIX KOMOUMHAUMIN UX CUTHANOB, ECIN KaxKAbIN cBeTodOop nmeet
[Ba COCTOAHMA: KPACHbIN U 3e/1eHbIN?

8. CKonbKMMK crnocobamu MOXKHO BblbpaTb ABYX OTBETCTBEHHbIX M3 FPynnbl B
NATHaALUATb YEeN0BEK?

9. W3 KonnektMBa, B KOTOPOM paboTaeT 18 yenosek, 4 cOTpyaHWUKA AONXKHbI
yexaTb B KOMaHAMPOBKY. CKO/IbKO MOXKET ObITb pPa3/INYHbIX COCTABOB 3TOM rpynnbl,
€CNn ANPEKTOP, Ero 3aMeCTUTENb U INaBHbIM Byxrantep og4HOBPEMEHHO yexaTb He
moryT?

10. Bocemb CTyAeHTOB AOJIKHbl HanucaTb OTYET, coAepkawmn 16 NyHKTOB.
CkonbKummn criocobamm BO3MOXKHO pacnpegeneHne maTepuana Mexay HUMW,
€C/M [Ba YeNOBEKA A0/KHbI HANUCATb MO TPU NYHKTA, YeTbIpe - Mo 4Ba U ABa - NO

O4HOMY MYHKTy oT4yeTa?
BapwuaHrT 5.

1. CKONbKO cyuw,ecTByeT pa3/IMyHbIX TenedPoHHbIX HOMEPOB, €CAM CYMTaTb, YTO
KaXKAblh HOMEpP COAEPKMUT OT NATU A0 ceMU Undp?

2. Ha ctone nexut 6 KpacHbix U 5 3eneHbix KapaHaawa. CKonbkMmn cnocobamm
MOHO BblOpaTb TpU KapaHaalla?

3. CKO/IbKO pa3/In4yHbIx nepectaHoBoK B csiose BECKOHEYHOCTb?

4. WNmeetca 4 Bnaa anbbomos, 5 BMAOB KPacoK U 6 pa3nnyHbiXx. CKONbKMMMU
cnocobamm MoxKeT bbITb HAaKPbIT BbIOpaH Habop, coaeprKaLlnii Bce TpU npeameTa,
€CN KaXKablM NONYyYUT 0aMH anbbom, oANH BUA, KPACOK N OA4HY KUCTOUKY?

5. B BbINyK/IOM CEMWYTONbHMKE MPOBEAEHbl BCEBO3IMOMKHbIE AMAroHann, npwu
3TOM HMWKAKMe TPU M3 HUX He MnepeceKatoTca B ogHOM TouyKe. CKONbKO TO4Yek
nepeceyvyeHms YKa3aHHbIX AnaroHanem?

6. CKOMbKMMM cnocobamm MOXKHO pacnpegenutb 18 pasnnyHbiX NpeameToB
MeXAY TPEMA NNLLAMM TaK, YTOObI KaxKabld NONYYUA LWECTb NPeaMeToB?

7. B yemnuoHaTe NoO NPOrpammmMpOBaHUIO y4acTBYIOT 12 KOmaHA, YyemnuoHat
npoBOAMTCA B ABa Kpyra (T.e. Ka)kaas KOMaHAa ABarKAbl BCTpeyaeTcs c ntobol
Apyroi). Onpeaenntb, KAaKOE KONMYECTBO BCTPeY caeayeT NPOBECTHU.

8. W3 nATU XMMMKOB U TpeX MaTeMaTUKOB ANA y4aCTUA B ONMMNMALE  HYXKHO
COCTaBMTb KOMaHAy M3 5 4YesoBeK, B KOTOPYIO AO/KEH BXOAUTb XOTA Obl 04WH

XMMUK. CKOJIbKMMM CNocobamm MOKHO 3TO cAenaThb?



9. bBykBbl a3bykM Mop3se cocToAT U3 cMmMBONOB (Toyek U TUpe). CKONbKO BYKB
MOHO M306pa3nTb, ecin NnoTpeboBaTb YTOOLI KaXKaas bykBa cogeprkana He bonee
4 cMMBONOB?

10. OTH60OpOYHAnA KOMUCCUA COCTOUT U3 NpeacenaTesnia, ero 3aMecTuTena u eule
cemn 4yenosek. CKONbKMMU crnocobamm YneHbl KOMUCCUUM MOTYT pacnpesenntb

mexay cobon ob6sa3aHHOCTU?
BapuaHT 6.

1. TMAaTepo tOHOLWEN U TPU AEBYLIKN BbIOUPAIOT CNOPTUBHYIO ceKumio. B cekuum
60pbbbl MU BOKCa MPUHMMAIOT TO/IbKO HOHOLWEN, @ B CEKLUUIO XYAOXKECTBEHHOM
TMMHACTUKNM — TONIbKO AEBYLIEK, @ B JIbI)KHYHO M KOHbKODEXHYIO CEeKuuo — u
toHowen n pesywek. CKOMbKMMKM cnocobamu MOFyT pacnpesenuTbCa MeXay
CEKLMAMM 3TN BOCEMb Ye0BEK?

2. CKOJIbKO CyL,eCcTBYeT Pa3/IMyHbIX WECTU3HAYHbIX TeNePOHHbIX HOMEPOB, eC/n
B Ka*KAOM HOMepE HET NOBTOPAOWMXCA Undp?

3. Jndt octaHaBnmBaetcA Ha 9 3Taxax. CKoabkMmu cnocobamu moryT
pacnpeaenntbCa Mexay 3TUMKM OCTaHOBKamMM 5 nacca*kMpos, HAXOAALLMXCA B
KabuHe nnoTa?

4. CKONbKO CyLecTBYeT pa3/InyHbIX nepectaHoBoK B ciose KOMBUHATOPUKA?
5. ABTOMOb6MAbHbIE HOMEpPA COCTOAT M3 OAHOM, ABYX MAWN Tpex ByKB M yeTbipex
umdp. Hangute 4yncno TakMx HOMEpPOB, eCAM WUCMO/b3yeTcA ABaALATb 4YeTbipe
H6yKBbl NATUHCKOro andaBUTa U AECATb LUPP.

6. B TypHupe yyacTeyloT 16 waxmaTtucrtos. Onpenesintb KOAMYeCcTBO PasINYHbIX
pacnuMcaHMin nepBoro Typa (pacnucaHWA CYMTAOTCA  PaA3/IMYHBIMKU, €CAu
OT/IMYALOTCA Y4aCTHUKaMM XoTa Bbl ogHOM NapTUmM; UBET GUTYP U HOMEP A0CKM He
y4MTbIBAETCA).

7. [Ona npemnit Ha mMaTemaTU4YeCKOM ONMMMUALE BblAENEHO TPWU IK3EeMNAApa
OAHOWM KHUIM, ABaA 3K3eMNaApa APYron KHUTM U OANH 3K3eMNAAP TPETbEN KHUTW.
CKonbkMmn cnocobamm moryT ObiTb Bpy4YeHbl MPEMUWU, €CIn B OAMMNUAALE
y4yacTtBoBano 20 4YenoBeK M KaXKAoMy M3 Tpex NpusepoB BPyYaeTCA TO/IbKO OA4Ha
KHUra?

8. CKONbKO cyliecTtByeT CEMM3HAYHbIX YUCEN, KOTOpble OAMHAKOBO YMUTAKOTCA
cnesa HanpaBo U cnNpasBa Haneso?

9. CagoBHUK B TeyeHUe Tpex AHen aonxKeH nocaantb 10 aepeBbeB. CKONbKMMMU
cnocobamun OH MOXKeT pacnpenenunTb gaHHyto paboTty, ecan oH ByaeT carkaTb He

MeHee [IBYX JlepeBbEB B AEHb?



10. W3 nAatv oHoWwel 1 yeTbipex AeByleK Hafo BbibpaTb 5 YenoBeK TakK, YToObI
cpeau Hux bbino He meHee ABYX AeBylweK. CKOMbKMMKM cnocobamm MOXKHO 3TO
caenatb?

BapuaHTt 7.

1. CKONbKO TPEex3HA4YHbIX YMcen, AeNAWmMXcsa Ha 5, MOXKHO COCTaBUTb U3 UUPpP
1,2,3,5,7, ecnv Kaxkaoe YMCio He AO0NKHO coaeprKaTb OANHAKOBbLIX Lndp?

2. CKOMbKMMM cnocobamm MOXKHO paccaguTb Ha CKamelike 8 YenoBek?

3. Hantn uynucno HabopoB M3 BOCbMM OTKPbLITOK, €C/IN B MPOAAXKE MMerTCA
OTKPbITKM 4EeCATU BUAOB.

4. YYaCTHWKM LWAXMATHOrO TypHMpA WUrpatoT B 3ane, r4e MMerTCa LWecTb
cToNnKoB. CKONbKMMKU cnocobamm MOMKHO pPachnoIoNUTb LAXMATUCTOB, €C/U
M3BECTHbl Y4ACTHMKM BCEX MAPTUI?

5. CKOoAbkKMMKM crnocobamum nNOKynaTesb  MOXKET BblbpaTb  Tenesusop,
XONOANNBbHUK U CTUPANIbHYIO MALLMHY, eC/IN B MarasmHe CeMb BUA0B TENEBU30POB
M NO LWECTb BUAOB XON0ANNbHUKOB U CTUPAJIbHbIX MALLUH?

6. CKOMbKMMM  crnocobamuM  MOXKHO  nepectaBuTb OyKBbl B CnOBe
MHTETPUPOBAHUE?

7. Noes3n metpo genaeT 15 OCTaHOBOK, Ha KOTOPbIX BbIXOAAT BCE MACCa*KMpPbl.
CKoIbKMMK cnocobamm MOryT pacnpenenntbca mexay 3TMMM ocTaHoBKamu 50
Nnacca*kMpos, Boweawmnx B noess ?

8. W3 10 toHowen 1 6 aeBywKaMn coCTaBNAT 4 cmewaHHble napbl. CKONbKUMMU
cnocobamm 3TO MOXKHO caenaTb?

9. Ha KHMXHOM Nnonke nomeutaetca 8 ToMmoB. CKONIbKMMK cniocobammn UX MOXKHO
paccTaBuTb, YTOObI NpK 3TOM 1-11 1 3-1 TOMa He CToANU PAAOM?

10. W3 rpynnbl B 15 yenoBek A0MXHbI ObITb BblaeneHbl 6bpuragnp n 4 yneHa

6puraapl. CKonbknMmm cnocobamm 3To MOXKHO caenatb?
BapuaHT 8.

1. B noapasaeneHun 20 conaat n 5 opunuepo. CKONbKMMM cCNOCOBaMM MOMKHO
Bbl4ENNTb NATPY/ib, COCTOALLMM U3 TPEX CONAAT M ABYX odpmLepoB?

2. CKO/bKO AnaroHanem nmeet BbIMyKAbIN NATUYTONIbHUK?

3. CKONbKO pPas/IMyHbIX CBETALWMXCA KONEL, MOXHO cAenatb, PacnosioXMB Mo
OKPY*KHOCTK 10 cBeTAWMXCA namnoydek (KosbLa CYUTAOTCA OAMHAKOBbIMU MPU
OZIMHAaKOBOM MNopAJKe c/lea0BaHUs LBeToB)?



4. Bocemb KOMaHA y4acTBYHOT B PO3bIrpbille NepBeHCTBa No Bosienbony, nyywune
M3 KOTOpbIX 3aHMmarT 1l-oe, 2-oe, 3-ee mecTa. TpuM KOMaHAbl, 3aHABLUIKUE
nocnegHue mecta BblibbIBalOT M3 copeBHOBaHWA. CKOMIbKO pa3HbIX BapMaHTOB
pe3y/ibTaTa NepPBEHCTBA MOXKET ObITb, €C/IN YYNTbIBATb TOJIbKO NMOJIOXKEHME NEPBbIX
TPexX 1 NociegHUX Tpex KomaHa,?

5. CKO/MbKO pPa3nMyHbIX MepecTtaHOBOK MOXHO Moayyutb M3 OyKB cnoBa
NMPOrPAMMA?

6. Bocemb CTyAeHTOB CAAQIOT 3K3aMeH Mo Teopun BepoATHocTelr. CKONbKMMMU
cnocob6amm um moryT BbITb MOCTAaBNAEHblI OLEHKWU, €CIN U3BECTHO, YTO OHU MOTYT
NONYYNTb TONIbKO «XOPOLUO» UAN KOT/INYHO»?

7. [Baguatb BOCEMb KOCTEM AOMWHO pacnpedeneHbl MeXAy YeTblpbMs
nrpokamm. CKoNbKO BO3MOKHO Pa3/IMYHbIX pacnpeaeneHnin?

8. 0O6LwWecTBO COCTOUT U3 CEMU MYKUYMH U TPUALATU NATU XKeHWMH. CKONbKUMMU
cnocob6amm UxX MOMKHO CrpynnMpPoBaTb B CEMb rpynn No LWecTb YeN0BEK Tak, YTOObI
B Kaxkaow rpynne 6bin My»K4ynHa?

9. W3uyuodp1l,2,3,4,5,6,7,8,9 coCTaBNAKOTCA BCEBO3IMOKHbIE NATU3HAYHbIE YNC/IA,
He coAeprkalme oaAnMHAKOBbIX uudp. OnpeaennTb KONNYECTBO YMCEN, B KOTOPbIX
ecTb undpsbl 2,4,5 ogHOBpPEMEHHO.

10. MATb y4eHWKOB cnepgyeT pacnpenennTtb NO TPem napanaenbHbIM Kaaccam.
CKoNbKMMM crnocobamm 3TO MOXKHO caenatb?

BapuaHT 9.

1. CKObKO Tpex3HauHbIX Yyncen, 4enAwmnxca Ha 2, MOXXHo coctasuntb 0,1,2,3,4,5,
€CIN KaXK4,0e YNC0 HE A0MKHO CoaepKaTb OANHAKOBbIX Lndp?

2. 12 yenoBeK urpatoT B ropoaku. CKonbKMmu cnocobamm oHM moryT BblbpaTb
KOMaHAy 13 4 4yenoBEK Ha COPeBHOBaHUE?

3. CKonbkMmn cnocobamm MOXKHO pasgenuTtb rpynny us 15 yenoBeKk Ha Age
NOArpynnbl Tak, YTo6bl B 04HOM ObINO YeTbipe YeIoBEKa, a B gpyron 117

4. CKonbkMmu cnocobamu M3 cemn BUAOB OTKPbITOK, MMEIOLMXCA B aBTOMATE,
MOXHO COCTaBUTb Habop U3 YeTbIpex Pa3INYHbIX OTKPbITOK?

5. B waxmaTtHOM TypHMpe y4yacTBYIOT 8 LAXMaATMUCTOB TpeTbero paspaga, 6 —
BTOPOro 1 2 nepsopaspagHuKa. OnpeaennTtb KOANYECTBO TaKUX COCTAaBOB NepBOro
Typa, 4TOoObl LWAXMaTUCTbl OAHON KaTeropuMm BCTpevanucb mexay cobon (uset
duryp He yumtbiBaeTcs).

6. CKO/MIbKO OXKepenuih u3 He MeHee Tpex BYCMHOK MOMKHO COCTaBWUTb U3 CEMM

H6YCUMHOK pa3HbiXx pa3mepoB?



7. W3 Basbl, rae ctoaT 10 KpacHbIX U 4 po30BbIX rBO3AMKMU, BblOMPAOT OAMH
KPacHbIM K ABa PO30BbIX LiBeTKa. CKONbKMMM CNocobamm 3TO MOXKHO caenaTb?

8. CKONbKO pas3/InyHbIX NEPecTaHOBOK MOXHO nNony4mtb M3 OyKB CnoBa
AJITOPUTMU3ALMA?
9. [Ba Kypbepa [0aXKHbl pa3Hectn 10 nNoOcCbINOK NO A[ecATM agpecam.

CKoNIbKMMM cnocobamm OHM MOTyT pacnpeaenuntb paboty?
10. B awmke Haxoautca 15 petaneir. CKonbkKMMKM cnocobamm MOXKHO B3ATb 4

apetanu?
BapuaHr 10.

1. CKonbKnumm cnocobamm MOXKHO COCTaBUTb CMUCOK U3 CEMU YE/I0BEK?

2. CKONbKMMK cnocobamm MOXKHO M3 13 cTyaeHTOB rpynnbl BbibpaTb CTapocCTy,
€ro 3aMecTUTeNIA U TPM YeNOBEKA B peaKoNNernto?

3. YeTblpe cTpenKka AO0MXKHbI MOPa3snTb BOCEMb MULUEHEN (KaxKabll No ABe).
CKonbKMMM cnocobamm OHM MOTYT pacnpeaenmTb MULLEHN MeXay cobon?

4. CKOMbKO CyLLeCcTBYET pPa3/INYHbIX NepectaHoBoOK cnosa ANCKPETHOCTbL?

5. W3 rpynnbl B 12 yenoBeKk exeaHEBHO B TeyeHWe 6 AHel BblbUpaloT ABYX
AeXypHbIX. Onpeaenntb KOAMYECTBO Pa3/IMYHbLIX CMUCKOB AEXYPHbIX, eCcnaun
KaXAbl YENOBEK AEXKYPUT OAUNH Pas.

6. CKoNbKMMK cnocobammn MOXKHO MOKPACUTb YeTbipe KOMHaTbl, eC/IM UMeeTcA
NATb LUBETOB KPACKM M OZ4HY KOMHATY KPacAT B O4MH LBeT?

7. CKONbKO CywW,ecTBYEeT YeTblpex3HayHbIX YMces, KOTopble OAMHAKOBO YMTAKOTCA
CNeBa HAaNpaBoO M CrpaBa HaseBo?

8. B po3birpbilie nepBeHCTBA CTpaHbl No ¢ytboay y4vyacTByeT ABEHAALATb
KomaHa. KomaHabl, KoTopble 3aMyT NepBoe, BTOPOE W TPEeTbe MecCTa,
Harpa*kaatoTca COOTBETCTBEHHO 30/10TON, cepebpAaHOMN U BPOH30BOM Meaanamm, a
KOMaHAbl, KOTOpble 3aMMyT nociegHue NATb MECT, MOKUHYT BbICLUYID JUTY.
CKONbKO pa3nMyHbIX pe3ybTaTOB NepPBEHCTBA MOXKET ObITb?

9. W3 Tpex maTemMaTUKOB 1 AecaTn GU3MKOB Ha40 COCTaBUTb KOMUCCUIO B COCTaBe
8 yenoseK. CKOIbKMMM CNOCOBaMM MOMKHO 3TO caenlaTb, €CAU B HEM A0MKeH ObiTb
X0TA 6bl OAMH MAaTEMATUK?

10. M3 BOCbMW Pa3NMYHbIX LBETOB HAaA0 COCTaBUTb OYKET TaK, 4Tobbl B Hero
BXOAWNNI0 He MeHee Tpex LUBeToB. CKO/IbKMMM cnocobamm MOXKHO 3To caenatb?



MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
Texunueckuit UHCTUTYT ((uaKan) genepajbHOr0 rocyJapCTBEHHOTO aBTOHOMHOTO
00pa3oBaTeNbHOTO YUpEkKAeHUs BhIcIero oopazoBanus «CeBepo-BocTounslii GpenepanbHblil
yHuBepcureT umenn M.K. AmmocoBa» B r. Hepronrpu

KA®E/IPA MATEMATII/IKI/I N NHOOPMATUKU

TecToBbIl MaTepuaJ 1o Teme «VMHOkKeCTBA U ONlePAlMUA HAJl HUMU»
1. Onepau,vm O6'be,EI,MHeHMH MHOXeCTB onpegendaeTca Kak

a) 6) {x|xeA I/I)CEB}

) {x|xe_1A I/I)CEB} 9 {x|xeA I/IerB}

{x|x €ed nmxe B}

2. 3apaHbl NPOU3BObHbIe MHOXKecTBa A, B 1 C. PacnonoXxute yKasaHHble cnpasa
MHOXeCTBa TaK, YTobbl Kaxao0e 13 H1MX ObiN0 NOAMHOMKECTBOM C/IEAYIOLLErO 33 HUM.
a. a)ANBNC 6) A
b. B)ANC r) AUC
3. [OaHbl mHOXecTBa M={a, b, c, d} u N={b, ¢, d, e, f, g}. YcTaHOBMTE COOTBETCTBUA MeXKAY
0603HAYEHMAMMN MHOMKECTB N CAMUMMN MHOMKECTBAMMU.

1.MMN 2.MUN
3. M\N 4. N\M
a){a} 6){a, b, c,d,ef g}
8) {b, ¢, d} c){e, f, g}
4. Kak 0603HavaloT AeKapToBO NpousseaeHne AByX MHOXecTB A 1 B?
a. a)AUB 6) Ax B B) A\ B r)
AN B

5. CKONbKO ABY3Ha4YHbIX YACEN MOMKHO 3anuncatb, ucnonbdya unopsl 0, 2, 3, 8? (MocTponTtb
[EPeEBO BCEBO3MOXKHbIX BapUaHTOB)
i. a)12 6) 5 B) 6 r) 9
6. Yemy paBHO YMC/IO 3N1EMEHTOB B 00bEAMHEHUN ABYX HENEPECEKAIOLWMXCA MHOXKECTB A 1
B, ecamn n(A) —umncno anemeHTOB B MHOXKecTBe A, n(B) — YncNo 31eMEHTOB B MHOMKECTBE

B
a. a)n(A UB)=n(4)+n(B)-n(ANnB) 6)n(A U B) =n(A)+ n(B)+n(An B)

b. B) n(Av B) =n(A)+ n(B) r) n(Au B) =n(A)+n(B)—n(A/B)
7. [OdaHo mHoxectBo A ={1,2,5,4,6,3,7}. Kakoe 13 fiaHHbIX MHOXECTB HEe PaBHO MHOMECTBY
A?
a. a)A={1,2,3,4,5,6,7} 6) A={x | 1=x=7,x€R}
b. B)A={x | 1=x=7,xEN} r)A={x | 1=x=<7,x€Z}
8. Pa3HOCTbIO AaHHbIX MHOXecTB A={2,3,5,6,8,17,24} n B={3,4,5,7,8,10,12}asnsetcA
MHOMECTBO
a. a){2,6,17, 24} 6) {4, 7,10, 12}
b. B){3,6,17, 24} r){23,5,6,8, 17, 24}
9. Kakas n3 3anuceii byaeT BepHoOM ...
a){3,7,9,11}={1,7,9,3}
6){3,7,9} —{1,3,5,9}
8){3,7} €{1,3,5,7}
e){3,7} ={1,3,7,9}



a)gj

10. OnpegenunTe Ha KaKom pUCYHKe U3obparkeHo A X B, ecrm A=11,5],B={1, 3, 5}

Gﬁﬂ mdﬂ

g K7

11. Onepauma nepecevyeHNA MHOXKECTB onpeaenaeTca Kak
a) {x|xeA I/IJII/I)CEB} 6) {x|xeA erB}

B) {x|x§£A I/IXEB} r) {x|xeA I/IerB}

12. MHOeCTBO He coAeprKallee He O4HOro 3N1emMmeHTa Ha3blBaeTCs
a) cBob6oAHbIM 6) He 3aHATbIM

B) MYCTbIM r)He 3aNONHEHHbIM

13. B noHeaeNbHUK B NEPBOM Knacce AONKHO BbITb TPU YPOKa: MaTeMaThKa, YTEHUNE U
du13KyNbTypa. CKONbKO PasnNYHbIX BAPMAHTOB PACNMCaHUA MOXKHO COCTaBUTb Ha 3TOT
AeHb? (MocTpouTb AepeBO BCEBO3MOMKHbIX BAPMaHTOB)

a)8 6)3 B) 6 r9

14. 3apgaHbl NpoM3BO/IbHblIE MHOXeCTBa A, B n C. Pacnonoxute yKasaHHble cnpaBsa
MHOXEeCTBa TaK, YToObl Kaxa0e U3 HMX ObiN0 NOAMHOMKECTBOM C/IeYIOLLENO 33 HUM.
a)ANBNC 6) C
B)JANC r) AUC

15. KaKkoe 13 AaHHbIX MHOXECTB AB/AeTcA obbeanHeHnem mHoxKects A={K,H,3,y,c,T} n B

={e,T,H,X,n,c}.
a){e K % 3,1Vy} 6){e, K 3,1,V¥,H,T}
B) {c, H, T} r){e, K, c, X, 3,1,Y,H,T}

16. NaHbl mHOXKecTBa M={1, b, 2, d} n N={b, c, d, e, f, g}. YcTaHOBUTE coOTBETCTBUA MEXKaY
0603HaYeHMAMMN MHOMKECTB N CAMUMMN MHOMKECTBAMMU.
VAR 2. mUn
3. M\N 4. N\M

y
&,,\




a) {b, d} 6){1,b,2,d,ef,g}

B) {1,2} c){e, f, g}

17. CoBnagatoT v mHoxKectBa A={7,2,4} n B={4, 7, 2}
a) aa 6) HeT

18. Ecnm A - MHOKeCTBO HaTypabHbIX Yncen, meHowmnx 10, a B={8,9,10,11,22}, 10

KO/INYECTBO 3/1EMEHTOB MHOXecTBa A U B paBHO
a) 13 6) 10 B) 12 c) 4

19. Ha Kakom puUcyHKe M306paxKeHo nepecevyeHne mMHoxectBAUB (AN B)?
a) 6) B)
4 4 y, B

19. BepHo nu, uto Ax B=Bx 4
a) na 6) HeT

20. Onepauua pasHOCTU MHOXeCTB onpeaenaeTca Kak
a) 6) {x|xeA erB}

) {x|x¢A erB} ) {x|xeA I/I)CEB}

{x|x ed nmmxe B}

21. 3apaHbl Npoun3BObHble MHOXecTBa A, B n C. PacnonoXute ykasaHHble cnpasa
MHOeCTBa TaK, YTObbl KarKA0e U3 HUX BbIN0 NOAMHOMKECTBOM C/IeAyIOLWEro 3a HUM.

a)AUBUC 6) A
B)JANC r) AUC

22. Ana 0603HaueHus NyCcToro MHOXecCtBa UCNoJ1b3yeTcA CUMBO

a)® 6)0 8)0 n{}
23. OaHbl mHOXecTBa M={a, b, ¢, d} u N={a, ¢, d, e, f, g}. YcTaHOBUTE COOTBETCTBMA MeXKAaY
0603HaYEHNAMM MHOMKECTB U CAMUMM MHOXKECTBaMu.

1. MmN 2.MmUN
3. M\N 4. N\M
a){a,b,c,d, e f,g} 6) {a, c,d}

8) {b} c){e, f, g}



24. BbinucaTb, C/IM 3TO BO3MOKHO 3/IeMEHTbI MHOECTBa, 3a4aHHOro
XapakTepuctuyeckum ceomcteom: C={t:-4 <t < 22, teR}
5

a) {-31-21-110111 2} 6) {-41-31-21-110111 2}
B) JaHHOE MHOecTBO 6eCKOHeYHOo r) {1,2}

25. Mpy noMoLWM YEro HeNb3n HarNa4HO M306pa3nTb AEKAPTOBO NPOM3BEAEHME HA

MHOecTBe?
a) rpadmKa Ha KOOPAMHATHOM NNOCKOCTH 6) Kpyros diinepa-BeHHa
B) Tabaunupl r) rpada

26. Ha daKkynbTeTe yyatcs CTyAEeHTbl, UMeloLmMe A0MaLHUN NepcoHaibHbIM KOMMNbIOTEP U
CTYAEHTbI, HE UMEIOLLME AOMALLHEro NepPCoHaNbHOro KoMmnbroTepa. MycTb A - MHOXECTBO BCEX
CTYAEeHTOB PaKynbTeTa; B - MHOXECTBO CTYAEHTOB daKy/IbTeTa, MMEIOLWNX AOMALLHUIA
nepcoHaNbHbIM KomnbloTep. Toraa pasHocTbio A\B 3TUx MHOXKecTB byaeT

a) MHoMecmeo cmydeHmos (haxysibmema, He UMeroUuUx AOMAUWHEe20 NepcoHas1bHO20
Komrnetomepa

6) MHOXtecmeo ecex cmydeHmos (paKysbmema
8)MHOXtecmeo cmyoeHmos akyabmema, umerowux 0oMawHuli nepcoHanbHeIl KOMnblomep
c) nycmoe mMHoxecmeo

27. OnpeaenvTe Ha KaKOM pUCYHKe nsobparkeHo A X B, ecnin A={1, 2, 3}, B=[2, 4]

a)d - ' 6) 3(‘ B) ';T’-JL

= i e

Y
L

28. Kak 0603HayaloT 0b6beanHeHme AByxX MmHoxKecTs A 1 B?



29.

30.

31.

32.

33

34.

35.

36.

a) Ac B 6)AmB )AL B r)A\ B

3agaHbl NPON3BO/IbHbIE MHOXKeCTBa A, B 1 C. Pacnonoute ykasaHHble cnpaBa
MHOKECTBa TakK, YTObbl KaXKA0e U3 HUX Bbl1I0 NOAMHOMKECTBOM C/IeAYIOLEro 3a HUM.

a)ANnBNC 6) A
B)ANC r) AU B uUcC

BbinncaTtb 31eMeHTbl MHOXKECTBa, 334aHHOr0 XapakTepuctuyeckum ceomcteom: C = {t : -
6 <t<42, teN}
5

a) {_51_41_31_21_110111 2I3I4} 6) {_61_41_31_21_110111 2I3I4}
B) {011121314} r) {11 21314}

3agaHbl mHoXKecTBa A={7,2,4,8} u B={7, 4, 2}. BepHbim a8 HUX DyaeT yTBepKaeHue
a) «MHoKecTBa A 1 B He cogep»KaT 04MHAKOBbIX 3/IEMEHTOB»

6) «MHOecTBO B eCTb NOAMHOXECTBO MHOXKecCTBa A»

B) «MHOecTBO A eCTb NOAMHOMKECTBO MHOXecTBa B»

r) «MHoxectBa A 1 B paBHbI»

Yemy paBHO YMC/IO 31EMEHTOB B AEKaPTOBOM NPOU3BEAEHUMN ABYX MHOXKECTB A 1 B,
€C/IM MHOXEeCTBO A COZePXKMT a 3/1IEMEHTOB U MHOKECTBO B coaep»Kut b anemeHTOB
a) n(AxB)=a+b 6) n(AxB)=a-b

g) (A B)=2(a-b) r) n(AxB):ﬂ
2

. 3aZiaHbl NPON3BONbHblIE MHOXeCTBa A, B 1 C. Pacnonoxunte yKkasaHHble cnpasa

MHOMeCTBa TaK, YTOObl KaxkAoe U3 HMX Obl10 NOAMHOKECTBOM C/IEIYIOLLErO 33 HUM.

a)ANBNC 6) C

B)BNC r) AUC

Konxos npunobpen 8 mawnH ana ybopku ypoxkas u 10 mawnH ans noceBHom. U3 Hux 7
MaLUWH UCNONb30BaNOCh KaK ANnA YOOPKM yporKas, Tak U Ansa noceBHOW. CKONbKO MalUUH
npuobpen Konxos?

a) 12 6) 10 r)11 ) 18

Janbl mHOXecTBa M={ 1, 2, 3,5} u N={5, 4, 3, 2, 1, 0}. YcTaHOBMTE COOTBETCTBUA MEXKAY
0603HaYE€HMAMMN MHOMKECTB M CAMUMM MHOMKECTBAMMU.

M VIARY 2.MYN

3. M\N 4. N\M

a){@} 6) {1,2,3,5}

8) {0,4} ¢) {0,1,2,3,4,5}

Ha Kakom pucyHKe n3obpaxkeHa pa3HOCTb MHOXecTB A n B



37. MHOecTBO BCeX Yr10B pa3buan Ha NOAMHOMKECTBa NPAMBbIX, TYMbIX ¥ OCTPbIX. [por3oLwio iu
pasbreHne MHOKeCTBa Yr10B Ha Knacchl?

a) aa 6) HeT

38. Npx nomoLLM Yero HeNb3a HarNsAHO M306Pa3nTb OTHOLLIEHWE HA MHOXecTBe?
a) rpadmKa Ha KOOPAMHATHOM NIOCKOCTH 6) Kpyros dinepa-BeHHa

B) TabAULbI r) rpada

39. A — MHOXKecTBO napannesorpammoB. Kakoe MHOXeCTBO He ABNAeTCA
NOAMHOXECTBOM MHOKecTBa A?

a) MHOKeCTBO KBaApaToB; 6) MHOXeCTBO NPAMOYIro/bHUKOB

B) MHOECTBO Tpaneuui; r) MHOXecTBO pomb0oB

40. TypucTnyeckas ¢pmMpma naaHUpyeT nocelleHne Typuctamm B Utanum Tpex ropoaos:
BeHeuwns, Pum n ®nopeHuma. CKONbKO CyLLECTBYET BapMaHTOB TaKOro MapLipyTta?
(MocTpouTb AEepPeBO BCEBO3MOMKHbIX BaPMAHTOB)

41. Yemy paBHO YNC/IO 3/1EMEHTOB B 06beAMHEHUMN ABYX NEPECEKAIOLLMXCA MHOXKeCTB A
n B, ecnm n(A) —uncno anemeHToB B MHOKecTBe A, n(B) —uuncno anemeHTOB B
MHoOecTBe B

a) n(4U B) = n(A)+ n(B)-n(4 N B) 6) (4L B) = n(4) + n(B) + n(4~ B)

B) n(A U B) = n(A) + n(B) r) n(AU B) = n(A)+n(B)—n(A/B)

42. N3BecTHO, 4To D - MHOXEeCTBO AepeBbeB B cagy, F- MHOXecTBO ¢pyKTOBbIX
AepeBbeB B 3TOM cagy, K - mHoXKecTBO A6/10Hb B 3TOM cafy. YCTaHOBUTE, KaKOBbI
OTHOLUEHMA MeXKAY STUMU MHOXKeCTBaMMU, €CNU OHU He NyCTble

a)Dc Kc F 6)F c K D B)Kc DcF r"KcFcD
43. 3apgaHbl MHOXKecTBa A={2,6,-6} n B={4,-4}, Toraa AeKapToBbIM NPOU3BEAEHMNEM ITUX

MHOXeCTB ABNAETCA MHOXeCTBO
a) {(21 4)/ (21 _4)1 (61 4)1 (61 _4)1 (_61 4)1 (_61 _4)}

6) {_61 _41 21 41 6}



8) { <}
C) {(41 6)1 (6r 4); (61 _4)1 (_61 _4)1 (41 _6)r (_41 2)}

44. 3apaHbl NPOU3BObHblIe MHOXecTBa A, B un C. PacnonoxXuTte ykasaHHble cripasa
MHOeCTBa TaK, YTODbl KarKA0e U3 HUX BbIN0 NOAMHOMXKECTBOM C/IeAyIOLWEro 3a HUM.
a)AUBUC 6) C

B)ANC r) AN B NC

45. fanbl mHOXKecTBa M={ 8, 2, 3, 5} n N={5, 4, 3, 2, 1, 0}. YcTaHOBMTE COOTBETCTBMS
mexay 0603HaYEHUAMMN MHOXKECTB U CAMUMKU MHOXKECTBAMM.

1. MUN 2. MNN

3. N\M 4. M\N
a){0} 6) {0,8,2,3,4,5}
8) {0,4} c) {8,2,3,5}

46. Ha Kakom pucyHKe n3obparkeHo obbeanHeHne mHoxectB AnB (A4 U B)?
a) 6) B)

47. MHOXeCTBO TPeyrosibHUKOB Pa3bunnm Ha NOAMHOMKeCTBa Pa3HOCTOPOHHUX TPEYrO/IbHUKOB,
paBHO6eapeHHbIX TPEYrONbHUKOB M PaBHOCTOPOHHUX TPEYro/ibHUKOB. Mpoun3owno an pasbueHue
MHO€eCTBa TPEYro/JIbHUKOB Ha Knacchbl?

a) aa 6) HeT



MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepannn
Texanueckuit HHCTUTYT ((puiman) ¢peaeparTbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEeILHOTO YUPEKACHHS BhICIIET0o 0O0pazoBanus «CeBepo-BocTounbli (enepanbHbIi
yHuBepcureT umenn M.K. AmmocoBay B r. Hepronrpu

KA®EJIPA MATEMATUKU U UHOOPMATUKNU

TecToBbIil MaTepuaJ no teme «I'papbn»

B anropurme JlelikcTpbl TeKyIas 4McI10Basi MeTKa OIpe/ieJisieTcst

»

CJIOKCHHEM ABYX MPCABIAYIINX BBIYUTAHUECM ABYX IMPCALIAYIINX

(0O~

CJI0’KEHUEM C IMOCTOSHHON METKOW M CPABHEHHUEM C IIPEABIIYILEH.

10 MUHUMYMY W3 ABYX HMPEABIAYIIHNX;
Onpenesnenue NOCTOSIHHO NOMEYCHHOM BePIIMHBI BKIIOYaeT:

ORI &

BBIYUCJICHUC TCKYIIHUX MCTOK JJIs1 BCCX BCPHIMH U HAXOXKICHUC MUHUMYMaA CPCIU HUX,

0l

BBITUCJICHUC TCKYIIHUX MCTOK JJIs1 BCCX BCPIIMH U HAXOKICHHUC MAKCUMYMa CPCAN HUX,

0l

BBIUMCJIEHUE TEKYIUX METOK Il BCEX BEPIIMH U HAXOXKACHUE UX CPEIHETO
apu(pMeTUYECKOTO.
JlepeBoM Ha3bIBaeTCH:

I'pad, conepkamumii Mo kpaiftHel Mepe OAUH ITUKIL.
I'pad, 3amannbIil MaTpUIleld HHIUEHTHOCTH.

Casi3HbII Tpad, HE COACPKAIIAN ITUKIIOB.
JlecoM Ha3bIBaeTCH:

RAEO0O

MHOX€eCTBO A€PEBHEB

Ol

I'pad, oOpazoBaHHBIN NpU COeAMHEHUU peOpaMu HEKOTOPOTO YUCIa IEPEBHEB.

0l

I'pad, oOpa3oBaHHBIN U3 AepeBa IyTEM COCTUHEHHS KOPHS peOpaMu CO BCEMH KOHIIEBEIMHU
BEpIITUHAMU.
Ecau n1Be BeplIMHBI COeIMHEHbI OJIHOM Jyroi, OH HA3LIBAIOTCS

C

UHIUJIECHTHBEIMA COCEIHUMU

b

CMEKHBIMU
I'pad conep:xur S Bepuinn u 6 pedep. MaTpuua cMe:kHOCTH OyAeT pa3MepoM

5%5 E 5«6

6x6 £ x5
Ecan q100ble 1Be BepInHbI rpad)a MOKHO COeIMHUTDH MPOCTOH LeNnblo, TO rpad
Ha3bIBACTCSH:

S0 nofn

O e
CBSI3HBIM JIepEeBOM
G OCTOBOM G MyJbTUTpadomM
8. Aaroputm besimana-®opaa no3BosisieT HAMTH

O .
KpaTruyaiiiee paccrosiHue B rpagde
L napocoyeraHue B rpage

»

MUHHMMAaJIbHBIN 0CTOB rpada
9. Auaroputm /ledKkcTpbl onpeaesieT:



KpaT4aiimii octoB rpada;
MOCTPOEHHUE JIepeBa KpaTyaulliuxX MyTeu;

MOCTPOCHHE MUHUMAJIbHOTO OCTOBHOTO JIEPEBA;
AuaroputMm Kpackana ocymecrBJiisier:

MIOCTPOCHHE JepeBa KpaTyalIlIuX MMyTew;

IMOCTPOCHUC ACPC€BAa MUHUMAJIBHOI'O BECA,

ARO0z0[ 0

IIOCTPOEHNE KpaTyaluiero OCToBa.
Bepumiuny, He npuHA/IeKAILYI0 HA OHOMY pe0py Ha3bIBalOT

[ =

H30JIMPOBAHHOMN
OTAEIbHOMI

KOHIIEBOI
Bepuiuny, cTeneHs 0JMH HA3bIBAKOT

BUCSTUEN

OTAEIbHOMI
I'pag MoxkHO 3a1aTH

Ao nn0ogsn0n

MEpCUUCIINB €T0 3JICMCHTEL

<]

MATpHUIIEH CMEKHOCTH

<]

M300paKeHHEM

MATpPHUILIEN JOCTUKUMOCTH

1

Kpyramu Oinepa
I'pad na3piBaeTcst ABYT0JIbHBIM, €CJIH

o~

MHOYECTBO €T0 BepmiiH M MO>KHO pa30HTh Ha J1Ba HETIEPECEKAIONIMXCSl MHOKeCTBa M1 1
M2 Tak, 4TO AJi AF0OBIX ABYX BEPIIMH M1, M2 €CJIH , TO B Tpade HeT pedpa, COSAUHSIIOIET0 M1 U
mo.

C

L OH COCTOMT M3 JIBYX HENEPECEKAOLIMXCS LIMKIIOB
15. I'pad Ha3pIBaeTCHA NMOJHBIM €CJIN:

O
L MHOYECTBO BEPIIMH MOXHO pa30UTh Ha JIBa HETepeCceKaromuXcss MHOKecTBa M1 1 MaTak,
YTO JIs1 IFOOBIX ABYX BEPIIMH Mi, M2 €CIIK , TO B Tpade HeT pedpa, COSTUHSIOMIET0 M1 | M2.;

L TO0BIC JIBE €T0 BEPIIMHBI COSTUHEHBI peOpOM
16.  I'pad conepxut 6 BepiinH u 8 pedep. MaTpuua HHUMIEHTHOCTH OyAeT pa3MepoM

O 6«

rocJje y/iajieHus: OJHOTro pedpa OH pacmajeTcs Ha J1Ba rpada

BCE €r0 BEPILUUHBI COEIMHEHBI MEXAY cO00i;

L sx6 S
17.  Eciu J100ble 1Be BepuInHbI rpag)a MOKHO COeTUHUTH NMPOCTOii 1enbIo, TO rpad
Ha3bIBaETCH:
-
O CBSI3HBIM L JlepeBOM
L OCTOBOM L MyJbTHTpadoM

18. Kaxoii aaropurm ocyuiecTBiisieT NOCTPOEHUE MUHUMAJIBLHOI0 OCTOBHOIO JIepeBa :



Kpackana; L JlenKcTpsr;

bennmana -®opaa;
JlucToMm 1epeBa Ha3bIBaeTcCst

Konuesas BepinHa. L N3omupoBanHas BeplLIMHA.

KOpEHb JIepeBa
Ha pucyHnke u3oopaxen

O

MOJIHBIHN rpad IBYIOJBHBIN rpad

[Tonuerit rpad
IlmanapabiM Ha3biBaeTcs rpadg, KOTOPbIi

n300paXkeH B INIOCKOCTH, TaK, YTO €T0 pedpa He NMepeceKaroTCs
n300pakeH B MJIOCKOCTH, TaK, YTO €ro pedpa mepecekaroTcs

M300paKeH Kak ABYIOJbHBIN rpad
IIpocras nens 310:

MapLIPyT, I1€ HET OBTOPSIOIINUXCS BEPIIUH;
MapuipyT, TJi€ HET MOBTOPSIOMUXCS pedep;

MapIipyT, TJ€ HET MOBTOPSIOLIUXCS BEPIIMH U pedep.
IIyTh, KOTOPBIN BKJIOYAET Kaxa0e pedpo rpada G — TOJBKO 0JMH Pa3 Ha3bIBaETCS

C

SHJIEPOBLIM OYTEM. SIJIEPOBBIM ITUKJIIOM.

e

TaMUJIbTOBBIM IYTEM. TaMUJIbTOBBIM ITMKJIOM
PaccTosiHue Mexk1y BepIIMHAMH eCTh

CyMMa JUIUH peOep, BXOIAILIUX B MTyTh;

JUIMHA KpaTYauIlero MmyTH.
PeOpa Ha3bIBaIOTCSl CMEKHBIMH, €CJIM OHH:

WHIIMAECHTHBI OJTHOM U TOM K€ BEPIINHE
MapajieIbHbI

KpaTHBbI
CreneHbl0 BeplINHbI Ha3bIBaeTCH:

KOJIMYECTBO pedep, BXOAAIINX B BEPIIUHY;
KOJINYECTBO pedep, MHIIMACHTHBIX 3TOM BEPILUHE;

KOJINYCCTBO pe6ep, HUCXOAAIINX U3 BCPIINHEI,



27.  Baeaurte nmepByI0 CTPOKY MATPHIbI CMEKHOCTH rpada 6e3 3HAaKOB NPeNUuHAHUS U
VZ

v,

npooesoB

0110
OtBeT

28.  Kakwue u3 rpados siBiasiroTcst noarpagamu ganuoro rpaga G.

o)

4)

OTBET BBCIUTE B NNOPAJAKE BO3pacTaHUA HOMEPOB 0e3 3HaKOB NpEeNUuHAHUA U l'[pOﬁe.]'IOB

34
OTtBeT

29.  Ckoabko BepuiuH B 00beanHennu rpagos G u F

10
OTtBeT

30. BpIcoTa gepeBa paBHa

dp

Otser 2
31. Ha pucyHke npuBeJeHa BecoBasi MaTpuua rpaga, B KOTOpoii Beca 0003HAYAIOT
PACCTOSIHUS MEXKIY COCeTHUMM MyHKTaMu. Onpenenure 1auny mapupyra E-D-C-A



A|B|C|D|E
A 5|2 6
B .5 3
C|2 2
D 5|2 3
E |6 3
7
Otser
32.  Pe0po, koTopoe coequHsIET BePIIMHY caMy ¢ co00ii, Ha3bIBaeTCst
Otserl """
33. B aaropurme [leKcTpbI TEKylIIHe YUCI0OBbIE METKH OTPULATEIbHBI
-
L Bepuo O Hesepro
34. B mo6oM rpade 4nc/i0 BepIIMH HEYETHON CTEeNeHn Y€THO.
-
G Bepno o Hesepno
35. BepumuHbI cTeneHH OIMH HA3BIBAIOTCA OpaTbIMH
-
G Bepno o Hesepno
36. Bec ocToBHOIO JepeBa B3BelleHHOro rpada G paBeH cymMMe BeCOB, MPUIIMCAHHBIX
pedpaM OCTOBHOIO JepeBa.
-
& Bepno C Hesepno
37. I'pa¢ Ha3piBaeTcsi MyJbTHrpagoM, ecjiM B HeM OTCYTCTBYIOT NeTJIM B
napaJjjiejibHble pedpa
-
L Bepno O Hesepno
38. Ecum cTeneHb BX0Ja BepIIMHBI PABHA HYJII0, TO BEPIIMHA HA3bIBAETCS HCTOYHUKOM
-
& Bepno C Hesepno
39. H3oaupoBaHHAsi BepIINHA — BEePLINHA, CTeNeHb KOTOPOi paBHA HYJII0, T.€.
deg(v)=0.
-
& Bepno C Hesepno
40. MaxkcuMaIbHBbIN CpeAr IKCHEHTPUCUTETOB BEPIINH HAa3bIBACTCS AUAMETPOM
rpaga.
-
O Bepno L Hesepno
41. MaTpuua cMeKHOCTell BepIIUH HeOpHEeHTHPOBaHHOIO rpada A(G) saBasieTcs
KBA/IPATHOW M CHMMETPHYHOM OTHOCUTEJIbHO IJIABHOW IMATOHAJIN.
-
O Bepno L Hesepno
42. Heorpad nasbiBaeTcsi CBA3HbIM, €CJIN JIIOObIE IBe BePIINHbI rpad)a MOKHO
COEJUHUTH HeNbI.
-
& Bepno > Hesepno
43. DKCHEHTPHCHUTETOM BEPUIMHBI V HA3bIBAaETCS BEJMYMHA PABHASI HAMMEHbIIEMY U3
yuceJl, CTOSIINX B i-TOH cTpoKe.
-
G Bepno o Hesepno
44. dnemeHnTaMu MAaTpulbl A(G) AABJISIIOTCS 4YHMCJIA €IMHULIA U HOJIb.
-
O Bepno L Hesepno

45. B anropurme [leiikcTpbl TeKylIas YMCJI0Basi MeTKa ONpeaeaeTcs



C C

CIIOKEHHEM JIBYX MPEAbLIYIIHNX; BBIUUTAHUEM JIBYX MPEIBIIYIINX;
CJII0’KEHUEM C MOCTOSHHON METKOW M CPAaBHEHHEM C TIPEABIIYILIECH.

110 MUHUMYMY U3 IBYX IPEIbIIYIHX;
46.  OmnpepaeseHue MOCTOSIHHO NOMEYECHHOH BepPIIMHbI BKIIOYAET:

BBIUHUCJICHUC TCKYIIIHUX MCTOK JIs1 BCCX BCPIIMH U HAXOKACHUC MUHUMYMaA CPCIU HUX;
BBIYUCJICHUC TCKYITHUX MCTOK JJI1 BCEX BCPUIMH U HAXO0XICHHUEC MaKCUMYyMa CPEAN HUX;

E BBIYUCJICHUC TCKYIIHUX MCTOK JIA BCCX BCPIIWH U HAXOXKACHUEC UX CPECAHETO
apu(MeTHUecKoro.
47.  JlepeBoMm Ha3bIBaeTcs:

I'pad, comeprkarmmii o KpaifHe Mepe OJHUH ITUKIL.
I'pad, 3amaHHbIi MaTpUIICH HHIUIEHTHOCTH.

Cesi3ubIi Tpad, HE coAepKaIIUN ITUKIIOB.
48. Jlecom Ha3LIBaeTcs:

MHOX€eCTBO AEPEBbEB
I'pad, oOpazoBaHHBIi U COEAMHEHUH peOpaMu HEKOTOPOTO YHCIIa JCPEBBEB.

I'pad, oOpa3oBaHHBIN U3 AepeBa MyTeM COSAUHEHHs KOPHSA pedpaMu cO BCeMU KOHIIEBBIMU
BEPILIMHAMHU.

49. Ecau nBe BepumIMHbI COeIMHEHBI OJHOH AYroil, OHH HA3bIBAKOTCH

o WHIIUJICHTHBIMU > COCEHUMU

E CMCXKHBIMU

50.  I'pad conep:xut S BepiuuH u 6 pedep. MaTpuua cMe:KHOCTH OyAeT pa3MepoM
G 5x5 o 5x6

L 6x6 S

51. Ecau J100ble 1Be BepIIMHBI rpag)a MOKHO COeTUHUTH MPOCTOIi LenbIo, TO rpadg
Ha3bIBAETCSH:

O CBSI3HBIM L JlepeBOM

L OCTOBOM L MyJIbTHTpadom

52. Aaroputm besnimana-®opaa no3possier HAUTH

O

Kparuaifiee paccrosiHue B rpade
napocoyeTanue B rpade

MUHHMAaJbHBII 0CTOB rpada
53. Auaroputm [leiikcTpsbl onpeaeser:

KpaTyaliimii ocToB rpada;
IIOCTPOEHHUE JepPeBa KpaTYalIlnX Iy TeH;

MOCTPOEHHE MUHUMAJIBHOT'O OCTOBHOTO JIEPEBA;
54. Aaroputm Kpackana ocyuiecrBJjisier:

IIOCTPOEHHUE JepPeBa KpaTYalIlnX Iy TeH;
IIOCTPOEHHUE J€PEBAa MUHUMAIILHOIO BECA,

MOCTPOEHUE KpaTyalIIero ocToBa.



55. BepumnHy, He IPUHAVIEKAILYI0O HA OJTHOMY pe0py HA3BIBAKOT
W30JIMPOBAHHOMN
OTZEIIbHON

KOHIIEBOH
Bepuiuny, cTeneHu oJlMH HA3BIBAIOT

BUCSAYEH

OTJEIIBHOM
. I'pad moxkHO 3an1aTH

TannznnE

NEPCUYUCIIMB €T0 3JICMCHTLIL

<]

MATpPHUIIEH CMEKHOCTH

<]

M300paKeHHEM
MaTpHIEH JOCTHKUMOCTH

Kpyramu Jujiepa
I'pad Ha3piBaeTcs ABY10JIbHBIM, €CJIU

(e 1 7

MHOJKECTBO €T0 BepITH M MOXKHO pa30UTh HA J]Ba HETIEPECEKAIOMIUXCSI MHOXKeCcTBa M1 1
M2 Tak, 9TO 1151 JIFOOBIX IBYX BEPIIMH Mi, M2 €CJIH , TO B Tpade HeT pedpa, COSAMHSIONIET0 M1 U

nocJje yiajaeHus: 0OJHOro pedpa oH pacnajeTcs Ha JiBa rpada

elle}:

OH COCTOUT M3 IBYX HENIEPECEKAIONINXCS IUKIIOB
59. I'pa¢ Ha3pIBaeTCH MOJHBIM €CJIN:

O
L MHO>KECTBO BEpIIMH MOYKHO pa30UTh Ha JIBA HENEPECEKAIOMNXCsl MHOKecTBa M1 1 MoTak,
YTO JUIs1 IFOOBIX ABYX BEPIIMH Mi, M2 €CJIU , TO B Tpade HeT pedpa, COSTUHSIONIETo mi U m2.;

> TMo0BIe JBE €r0 BEPIINHBI COSTUHEHBI PeOpOM
60. I'pad conep:xurt 6 BepuiuH u 8 pedep. MaTpuna HHIMIEHTHOCTH Oy/IeT pa3MepoM

O C ks

BCC €TI0 BEPIINHBI COCIUHCHBI MCIKIY CO6OI>1;

L sx6 S
61.  Ecuau 00ble 1Be BepIIMHBI rpada MOKHO COeANHUTH NMPOCTOM LeNbIo, TO rpad
Ha3bIBaeTCH:
-
& CBSI3HBIM > JEPEBOM
L OCTOBOM > MyJbTUrpadoM
62.  Kakoii a1ropuTm oCcymecTB/IseT NOCTPOeHNEe MUHHMAJIbHOI0 OCTOBHOIO /iepeBa :
L Kpackana; L JlerkceTpsr;
& bennmana -®opnaa;
63. JIuctom epeBa Ha3bIBACTCHA
-
= Konuesas BepmmHa. L H3onupoBaHHas BepLIMHA.
C

KOpEHb JIEpeBa
64. Ha pucyHke uso0pakeH



0l

71.

MOJIHBIN rpad & JIBY IOJIbHBIN rpad

[Tonnsrii rpad
IliianapabIiM Ha3biBaeTcs rpad, KOTOPbIM

n300pakeH B IMJIOCKOCTH, TaK, YTO €ro pedpa He MepeceKaroTcs
n300paXkeH B IUIOCKOCTH, TaK, YTO €ro pedpa MmepeceKkaroTcs

M300pakeH Kak JIBYI0JIbHBIN Tpad
IIpocras nens 3T10:

MapuipyT, TJi€ HET MOBTOPSIOIINXCS BEPILIUH;
MapuipyT, TJi€ HEeT OBTOpsIOIUXCcs pedep;

MapuipyT, TJi€ HET IOBTOPSIOIIMUXCS BEPILUH U pedep.
IIyTh, KOTOpBIN BKIOYaET Kaxkaoe pedpo rpada G — TOJIbKO 0UH pa3 Ha3bIBaeTCH

L

DUIEPOBBLIM ITYTEM. SUIIEPOBBLIM IIMKJIOM.

e

raMIJIGTOBBIM ITYTEM. TraMIJIGTOBBIM [IUKIOM
PaccTosinne Mexkay BepIIMHAMH €CTh

CyMMa JUTHH pebep, BXOAALINX B ITyTh;

JUTMHA KpaT4aulliero myTH.
PeOpa Ha3bIBAIOTCH CMEKHBIMHU, €CJIA OHU:

WHIUACHTHBI OJTHOM U TOM K€ BEPIINHE
napajuiesbHbI

KpaTHbI
CreneHnlo BEPIIMHBI HA3bIBACTCH:

KOJINYECTBO pedep, BXOASIIUX B BEPUIMHY;
KOJINYECTBO pebdep, MHIIMACHTHBIX 3TO BEPILUHE;

KOJIMYECTBO pedep, UCXOAIIUX U3 BEPIIHHBI;
BBeauTe nepByio CTPOKY MATPHIBI CMEKHOCTH rpada 0e3 3HAKOB NMPeNnuHAHUS U
v,

vy

npooeJioB

0110
OTtBeT

72.

Kaxue u3 rpadgos sBiasitorcs noarpadamu nansoro rpaga G.



]
=

(b)
® ® | ©
N Q
1)® © 4) G
OTBET BBEJUTE B MOPsiAKE BO3PACTAHHS HOMEPOB 0e3 3HAKOB NPeNHHAHNA H NP00e10B
34

OtsBer
73.  CkoJbKo BepiiuH B 00beanHenuu rpagos G u F

10
OtBeT

74. BbicoTa nepeBa paBHa

do

Otser 2
75. Ha pucyHke npuBe/JieHa BecoBasi MaTpuua rpada, B KOTopoii Beca 0003Ha4a0T
PACCTOSTHHUSA MEXKAY COCEAHMMH MyHKTaMu. Onpeneanre AauHy mapupyra E-D-C-A

A|lB|C|DJ|E
A | 2
B .5 <)
G |2 &
D 3| 2 3
E |6 3

OtBeT !

76.  PeOpo, KOTOpOe coeANHsIeT BEPIIMHY caMy ¢ 000, Ha3bIBaeTCs

OTBeT netnsa

77. B aaropurMme [leliKcTpbl TeKyIMe YUCJI0BbIe METKH OTPUIIATEIbHbBI



-
> Bepno & Hesepno
78. B aro60om rpade 4uc/10 BepIiMH HEYETHOM CTeNeH:d Y€THO.
(]
L Bepno o Hesepno
79. BepuIUHBI CTeNEHH OJUH HA3BIBAKTCSH OpaThSIMH
-
> Bepno [ Hesepno
80. Bec ocToBHOIO JepeBa B3BelIeHHOro rpaga G paBeH cymMMe BeCOB, IPUIIHCAHHBIX
pedpaM 0CTOBHOIO aepeBa.
-
[ Bepno > Hesepno
81. I'pa¢ HasbiBaercss MyabTHIrpagoMm, ecid B HeM OTCYTCTBYIOT NET/IH U
napaJjiejibHble pedpa
(]
L Bepuo o Hesepno
82. Ecim cTreneHb BX01a BePUINHBI PABHA HYJK0, TO BEPLIIMHA HA3bIBAETCH HCTOYHUKOM
-
[ Bepno > Hesepno
83. M3oumpoBaHHas BepUIMHA — BePIIMHA, CTeNleHb KOTOPOI paBHA HYJIIO, T.€.
deg(v)=0.
-
O Bepuo L Hesepno
84. MakcumaibHbIN CPeAN IKCHEHTPUCHTETOB BePIINH HAa3bIBACTCS AUAMETPOM
rpada.
-
O Bepno L Hesepno
85. Marpuua cMeXHOCTel BepIIMH HEOPMEeHTHPOBAHHOIO rpada A(G) siBasieTcs
KBA/IPaTHON U CHMMETPUYHOI OTHOCUTEJIbHO IVIABHOM UATOHAJIN.
-
& Bepno > Hesepno
86. Heorpad HasbiBaeTcsi CBA3HbIM, €CJIM JIIOObIE IBe BePIINHbI Tpadg)a MOKHO
COCJUHHUTH LEeNbI0.
-
& Bepno C Hesepno
87.  JKCHeHTPHCHTETOM BEepUIMHBI V Ha3bIBAETCSH BeJMYUHA PABHAS HAaMMeHbIIEeMY U3
4yuceJl, CTOSIIIIMX B i-TOH CTPOKe.
-
L Bepno O Hesepno
88. DdueMmeHTaMU MAaTpulbl A(G) ABJISIIOTCA 4YUCJIA eIUHUIIA U HOJIb.
O

Bepno > Hesepno



MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepannn
Texanueckuit HHCTUTYT ((puiman) ¢peaeparTbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEeILHOTO YUPEKACHHS BhICIIET0o 0O0pazoBanus «CeBepo-BocTounbli (enepanbHbIi
yHuBepcureT umenn M.K. AmmocoBay B r. Hepronrpu

KA®EJIPA MATEMATUKU U UHOOPMATUKNU

TecroBbliit MaTepuaJl 10 TeMe

«OCHOBHBIE 3JIEMEHTbI KOMOUHATOPUKH»
1. HJ’IH BCECX KOM6I/IH8.TOpHBIX 3a1a4 XapaKTCpHO CJ'ICI[YIOH_IGG YCJIOBI/ICZ

a) B KOM6I/IHaTOpHHX 3aiav4ax HCIOJBb3YCTCA BBI60p BAapHUaHTOB;
6) B KOM6I/IHaTOpHBIX 3alavax BCCTrJAa UCIIOJIb3YCTCs ITOHATUC 6CCKOHG‘IHOCTI/I;

B) B KOMOMHATOPHBIX 33Jja4aX MHOI/Ia UIET PeUb O KOHEYHBIX MHOXKECTBAX;
T')) KOMOMHATOPHEIE 33/1a4M TPUBOJST K PEIICHUIO YPABHEHHI.

2. HepeCTaHOBKI/I — KOM6I/IHaLII/II/I, COCTAaBJICHHBIC U3 OJHUX M TCX K€ N PA3JIMIHBIX 3JICMCHTOB
U OTJIIMYarOIUuEeCsA:

a) ¥ COCTaBOM 3JICMEHTOB, Y HX MOPSIKOM;

0) X0Ts1 ObI OJTHUM PJIEMEHTOM;

B) TOJIBKO OJHUM 3JIEMCHTOM,

T') TOJBKO TOPSIIKOM PACTIONIOKEHHUS JICMEHTOB.

3. PaBMeH_IeHI/IH - KOM6I/IHaHI/II/I, COCTAaBJICHHBIC M3 N PA3JIMYHBIX 3JICMCHTOB I10 M 3JIEMCHTOB B
K&)I(,I[Oﬁ, KOTOPBIC OTIINYAKOTCA:

a) 0O MOPSIKOM DJIEMEHTOB, TUOO WX COCTaBOM;
0) ¥ COCTAaBOM 3JIEMEHTOB, U MX TOPSIKOM;

B) TOJIBKO TIOPSIIKOM PaCIIOJIOKEHUS 3JICMECHTOB;
I') TOJIBKO COCTAaBOM DJIEMEHTOB.

4. Coueranus — KOM6I/IHaI_II/II/I, COCTAaBJICHHBIC M3 N PA3JIMYHBIX 3JICMCHTOB 110 M 3JICMCHTOB B

KaXXJa0M, OTIINYArOIINCCs:

a) TOJIBKO OJTHMM DJIEMEHTOM;

0) MOPSAIKOM HX PACTIONOKCHHUS,
B) ABYMSI DJIEMEHTaMHU;

I') XOTS OBl OJTHUM 3JICMEHTOM.

5.  Uwucno covyeranuii 6e3 MOBTOPEHUN HAXOAUTCS 1O (popmyTe:



a)C::@LﬁX.

b

m!
!
6)Cr = ————;
(n—m)!m!

B)C" =n(n—m)..(n—m+1);

n!

F) Cn Zm.

6. UYucio mepecTaHOBOK M3 N pa3IMYHBIX AJIEMEHTOB HMMEET CIEAYIOUIyI0 (opMyiy At

BBIYUCIICHUA:
2) P =(n—k)!;
6) b, =nl;
-1
y pr - m =D
(n+m)!

T) Pnk =(n+k)!.

7.  @®opMyna yucia pa3MELIEHUN UMeeT BUL:

a)A" =n(n+1)...(n+m—-1)(n+m);

!
6) A =——;
(n—m)!
—m)!
B) 4, - nom),
m!
!
r) 4 =i.
m!

8. HmMmeet MecTo CJICAYIOIICC NpaBUJIO TOACYCTA PA3JIMYHBIX pa3MelL[€HPII>'I n3 n 5JICEMCHTOB 110

m 3JICMCHTOB C IOBTOPCHUCM:

A (m)=m";

6) A" (n) = —.

m

B) 4, (n)=n";



r) A'(n)=n-m,

9.  Ywmcno coyeTaHMi U3 N AIEMEHTOB TI0 M C TIOBTOPEHUEM, HAXOIAHUTCS IO hopMyJIe:

mo y_ (m+m=D
D G =
m _(n+m—1)!'
6) Cn (I’Z)— (I’}’l—l)'l’l' s

By, €7 ()= 17D

(n—m)!n!

() — n!
r G, (n) = m

10. Ywcno BCEBO3MOKHBIX MEPECTAHOBOK M3 N 3JIEMEHTOB C 3a/laHHBIM YKCJIOM MOBTOPEHHIA,
uMmeeT GopMyJTy JUIsl BBIYUCIECHUS:

a)P (n;,n,,...n)=(n—-k)!,

n!
0)P (n,n,,.,n)=——m——;
n'n,l.n,!

n!

B) P (n,n,,..,n,) = — 5
n+n+...+n!

r)P (n,,n,,...n)=(n+k)!.

11. ®opmyna CBSI3U MEXIAY YHUCIOM MEPECTAHOBOK, PA3MEIIEHU U COUYECTAHUM:

a) 4, =C'-P;
6) 4, =C, - P,;
8) 4, =C,"/P,;

r) A" =C"/P..
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