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COCTOPOHBIOOECTICUNBatOIeHKa(epHhI.

OKcnepT TEepBBI: €O CTOPOHBI  BBIMyCKaromed kadenpsl (viau

paboronareins).

noAnmricCh

OKCNEepPTBTOPOI:



MMacnopTt poHAA OLIEHOUYHBIX CPEICTB
110 AUCHUIIJIIMHE I[I/ICerTHaH MaTeMaTHKa

. TpeboBaHUs K YPOBHIO YCBOCHUS HanmenoBanue
Konrpomupyemsle | Koz koHTposmmpyemoit
Ne KOMITETEHIINN OLIEHOYHOT O
pa3zaensl (TeMbl) KOMIETEHINH (MITN €€ YaCTH)
cpexacTBa
1 OIIK-1 Cnoco0eH NpuMeHATh 3HaTh OCHOBBI TUCKPETHON TecTupoBaHue,
ecTeCTBeHHOHAYYHbIE H MaTEeMaTHKH: JJIEMEHTBI TEOPUU
00 UIEHHIKEHEPHbIE 3HAHUS, MHOK€ECTB; KOMOHHATOPHBIE Ox3amen
DNEeMEHTHI TEOPHUH
METOJbI MaTEMATHYECKOTO coeneHenus, [Ipumenenne ¢Gopmyisl
MHOKECTB CpC
aHaJIN3a U MOJeJIMPOBAHUS, 6unoma HeroToHa, OCHOBHBIE
TeOpeTHYeCKOro u HOHATHS POPMaITLHOM JIOTHKH, [TpaKTHIecKue
KCHEePHUMEHTAIbHOIO0 JIOTMKU BBICKa3bIBAHUM, KIACCHYECKUE | pppo oo
uccie10BaHUs B JITOPUTMBI ONITUMH3AIIMH JUIs 327144
2 npogeccuoHaNbHOMI Ha KOHEYHBIX CTPYKTypax (Anroput™m | TectupoBaHue,
AesITeJIbHOCTH HevikcTpsl, anroputm ®oppa-
KomGuratopuxka daskepcoHa); METO/IbI TOCTPOCHHS OK3aMeH
00HapyKUBAIOMINX U CPC
KOPPEKTHPYIOMHNX KOJI0B. MeTobI
KOJIMPOBAHUS U IEKOANPOBAHUS TpaxTiueckue
3THMH KOJIAMH; —
Ymers pemaTs cTaHIapTHBIE
3 p ap TectupoBanue,
npodeccroHaNbHbBIE
DIeMEHTHI .
. 00IIeMHKEHEPHBIX 3HAHUH,C DK3aMeH
MaTeMaTH4ecKon .
MPUMEHEHNEM METOJIOB JAUCKPETHOM
JIOTUKHU . CPC
MaTeMaTHuK: 0OHapyKHUBaTh
NPUMEHUMOCTS arnapara
. IIpakTuueckue
MAaTE€MaTHYCCKOMU JIOTMKHU I
3aHATHUA
pelIeHus 3a4a4 U3 POJICTBEHHBIX
obacTeil HayKu U e¢ MPHUII0KCHUH;
4. TectupoBanue,
(hopMann3oBaTh MOCTaBICHHBIE
3aJaul JUCKPETHOI MaTeMaTuKy; JKx3aMeH
OTIPEIETITE KOPPEKTHOCTh
[IOCTAHOBKH 3a/1a4u, cymecrsoBanue | CPC
Y €JJMHCTBEHHOCTD PEILCHHUS;
MPUMEHSTH U3BECTHBIE METO/IBI ITpaxTiraeckue
3aHATHA

DNEeMEHTHI TEOPHUH
rpadoB

AJITOPUTMBI ﬂHCerTHOﬁ MaTCMaTUKHU
JJIA peIICHUA MMOCTAaBJICHHBIX 3a1a4

Baamers HaBBIKAMHU TEOPETHICCKOTO
W DKCTIEPIMEHTAIIEHOTO
UCCIIEJOBAaHNSI OOBEKTOB
npodeccHoHANBHOM eI TENEHOCTH
MIPUMEHSIS annapaT TUCKPETHON
MaTEeMaTHKH: K OIICHKE CTeTIEHU
aJIeKBaTHOCTH IIpe/IaraeMoro
amnmapara K PeIeHHI0 IPUKIIaTHBIX
3a/1a9; METOAaMHU OITUCAHUS
JUCKPETHBIX 00BEKTOB, METOJAMH
TTOCTPOEHUSI KOJOB, KOIMPOBAHUS H
JIEKOTUPOBAHUS




MunmcTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoii denepannn
®DenepaiabHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHUE BBICIIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBINA YHUBEPCUTET UIMEHU M.K. AMMOCOBA»
Texuudaeckuit uaCTHTYT (Prmuan) PCAOY BO «CBOY» B r. Heproarpu

KADOEJAPA MATEMATHUKHU U THOOPMATUKHN

IMporpamma 3k3amena

DK3aMeH N0 AWCHUILIMHE NPOBOJUTCA B QopMe coOeceoBaHUS IO SK3aMCHAIIMOHHBIM OMIICTaM.
DK3aMeHAIMOHHBIN OUIIET BKJIFOYACT OJWH TEOPETHUYECKUI BOTIPOC U JIBA MPAKTUYCCKHUX 33 [aHUSI.

Bonpocsl! k 3k3ameny:

1 cemectp

l. MHoxecTBa U omepalyy HaJl HUMU.

2. OTHOLIEHUS! HA MHOXECTBE.

3. Yucito 351eMEHTOB B IepecedeHNH 1 00beIMHEHNH MHOXKECTB.

4. OCHOBHO TPUHIAI KOMOWHATOPUKH. [IpaBUIIO CyMMEBI U TIPOW3BEICHMUSL.

5. Pasmerennst ¢ moBTOpeHMsIMHA U Oe3.

6. [lepecTaHOBKH C MTOBTOPEHUSIME U 0€3 TOBTOPEHHA.

7. CodeTanus ¢ OBTOPEHUSMH U O€3.

8. CBoiicTBa codyeTaHuil.

9. bunom Hetotona. [Ipumenenue ¢opmysibl 6nHoma HeroToHa.

10. [TonsiTue Boicka3piBaHusi OCHOBHBIE ONEPAIMU HaJl BBICKA3bIBAHUAMU. TaOIHIIbl ICTUHHOCTH.

11. [TpuMeHeHne MaTeMaTHYECKOM JIOTUKH B IIPOTPAMMHUPOBAHIH M TEXHHKE.

12. Jloruueckue napagokchl U COQU3MBI.

13. CoBepieHHbIe HOpMajibHBIE (QopMBl. Anroput™ nomydenuss CJIH® mo Tabmuie MCTHHHOCTH W C
TIOMOIIBIO PABHOCHIIBHBIX NTPE00pa30BaHUM.

14. CoBepiieHHbIe HOpMajibHBIE (QOpMBL. Anroput™m nonydennss CKH® mo Tabmuie MCTHHHOCTH U C
TIOMOIIBIO PABHOCHIIBHBIX NTPE00Pa30BaHMUM.

15. KBaHTOpBI BCEOOITHOCTH U CYIIECTBOBAHMS. [IpiMepHI NCTIONB30BaHMS X B MATEMAaTHKE.

16. DneMeHTapHBIe (YHKINU U UX CBOWCTBA; IIOJIHBIC CHCTEMBI (DYHKIIUH.

17. I'padbr: ocHOBHBIEC TIOHSTHSL, CIOCOOBI 3aaHUs TPadoB.

18. Mapmpytsr. JloctrmxuMocTs. CBA3HOCTS .

19. Merpuueckue XapaKTepUCTUKH rpada.

20. O0benuneHre rpadoB. ANTOPUTM BBINOJHEHUs ONepalu 00beJUHEHHs IpadoB ¢ MOMOLIBIO MaTPHILIBI
CMEKHOCTH.

21. [lepeceuenne rpadoB. ANrOpUTM BHIITOJHEHHS OIEpPAllMM IepecedeHust sl rpadoB ¢  MOMOIIBIO
MaTpHIBI CMEKHOCTH.

22. Kommnoszumus rpados.

23. JexapToBo npousBeneHue rpagos.

24, [IpousBenenue rpados.

25. HepeBbs. OCHOBHBIE TTOHATHS.

26. Crioco6b1 HaxX 0K IEHISI MUHIMAaJIBHOTO OCTaBHOTO AepeBa. AnroputM Kpyckana, [lpuma.

27. Crioco0bl HAXOXKISHUSI MUHIMAIILHOTO OCTaBHOTO JiepeBa. MaTpuuHbIl anroput™ [IpuMa.

28. Crioco0bI HaXOKIeHHsI KpaTdaiiimero myTa. AnroputM J{eiKkcTpsr.

29. Crioco0bl Hax0KAeHHs Kpar4daiimero myTd. AjroputM bennmana-®opra.

30. AJNTOpUTM NOMCKA OCTOBHOTO J€peBa B IIMPUHY, B TIIyOHUHY.

31. DilnepoBsI UKIIBI; Teopema Ditniepa.

32. ITorokn B cerax: Teopema donpa-PankepcoHa 0 MaKCHMAJIBHOM IIOTOKE M MHHHUMAJIBHOM pa3pese;
ITOPUTM HAX0XKJICHUSI MAKCHMAJIHOTO ITOTOKA.

33. Teopema Xoia 0 mapocoveTaHusX B IBYIOJILHOM rpade.

MeTopI KOTUPOBAHUS U IEKOIUPOBAHHUS Kona. Anroput™ Xaddmana.

Tumnosoe NMpaKTHYEeCKOe 3alaHue

1. OHpe,HCJ'II/ITI) JIOrMYC€CKOC 3HAYCHUEC BBICKAa3bIBAHMS, UCXOOA U3 JIOTHYCCKUX 3HAYCHUI BCEX IpCAbIAYIIUX

shickasemarmii A <> B=0,A—>B=1,(4 >B) o A=;



2. Bemonnute oneparuio kommno3uiuu Gi1(G2) Ha rpadax, G u G,

v, V Vi

Vi

Gy

Kpurtepnu onenku:

G,

Koppl onieHrBaemMbIx WNunuxaTopsl [Tokazarenb o1leHUBaHUS YpoBHU Kputepun Ouenka
KOMITETEHIU I JIOCTHKEHUS (o m.1.2.PILJT) OCBOCHHS OLICHUBAaHUS
KOMIETEHIUH (teckpunTopsl)

OIIK-1Cmocoben OIIK-1.1 3naer 3HaTh OCHOBBI Bricokuit | dan MOJIHBIHM, | OTJIMYH
TIPUMEHSTH OCHOBBI IUCKPETHOM | TUCKPETHOU pa3BEpHYTHI OTBET 0
€CTECTBEHHOHAYYHbl | MaTEMaTHUKH, MaTEeMaTUKH: SIEMEHTHI Ha TIOCTaBJICHHBII
en MaTeMaTH4ecKoro TEOPHU MHOXECTB; BOMIPOC, ITOKa3aHa
OOIIEHHKEHEPHBIE aHaM3a, TMHEHHOH OCHOBHBIE TTOHATHSA COBOKYITHOCTh
3HAHMSA, METOBI anreOps! 1 (hopManbHOH JIOTHKH, OCO3HAHHBIX
MaTeMaTH4ecKOro TEOMETPUM, TEOPUH | JIOTUKHU BBICKAa3bIBAHUM, 3HaHUN o
aHaIM3a u BEPOSITHOCTEH U KJIaCCHUECKHE JUCLUIIINHE,
MOJIEITPOBaHH, MaTeMaTH4ECKON aJTOPUTMBI JI0Ka3aTeIbHO
TEOPETUYECKOT0 U CTaTUCTHKHU, METOMOB | ONTHMHU3AILUM Ul 3a7a4 PacKpBITHI
SKCIEPUMEHTAIBHOT | ONTHMU3AIHH, Ha KOHEYHBIX OCHOBHBIE
0 HCCIIEZIOBAHUS B YUCIICHHBIX METOJIOB, | CTPYKTypax (AJIroputm MOJIOKEHUS
MPOEeCCHOHANBHON | MaTeMaTH4ecKoro u JIeHKCTpBI, anroput™M BOIIPOCOB; B OTBETE
JESTEIbHOCTH HUMUTALUOHHOTO ®opna-PankepcoHa,); IIPOCIIEKHUBAETCS

MOJIETTMPOBAHHS , OCHOBHBIE METOZbI 4yeTkas CTPYKTypa,

BBIYHMCIIUTETLHON paboTHI aBTOMATOB; JIOTHYecKast

TEXHUKH 1151 METO/IBI IOCTPOCHHUS MIOCIJIEI0BATEIFHOCT

TEOPETHYECKOTO U 00HapyXHUBAIOLINX U b, oTpaxkaromias

9KCTIEPUMEHTAIBHOTO | KOPPEKTUPYIOMINX CYIIHOCTh

UCCIIEJOBaHUSA B KOZI0B. MeToabl pacKpbIBaEMBIX

npodeccHoHaNbHON KOAMPOBAHUS U NmoHATUH.  3HaHHe

JIeSITETBHOCTH JIEKOIUPOBAHMSI ITUMU o npeaMeTy

OIIK-1.2 Ymeer KOJlaMu; JIEMOHCTPUPYETCS

pewath cTaHgapTHEIE | YMeTh penath Ha ¢one

npodeccroHaNbHbIE CTaHJapTHBIE MOHMMaHHS €ro B

3a[a4u C npodeccroHaNbHbIE cUCTeMe  JaHHOH

MIPUMEHEHUEM 0O0IIEeMHXEHEPHBIX HayKH{ n

€CTECTBEHHOHAYYHBIX | 3HAHWH,C IPUMEHEHNEM MEKANCIMIUINHAPH

1 OOIIEeNH)KEHEPHBIX METOJI0B AUCKPETHOMU BIX CBSI3EH.

3HaHWK, 00 OCHOBax MaTeMaTHKU: [IpuBenenst

BBIYHMCIIUTEILHON 00OHapyKHUBaTh JI0Ka3aTeIbCTBa

TEXHHUKH, METOJIOB MIPUMEHUMOCTb amnmapara TEOPEM U BBIBOJIBI

MaTeMaTH4eCKOro MaTeMaTU4eCKOM JTOTUKH thopmy.

aHaNn3a, TMHeHHOU JUTSL pellieHus 3ajad U3

anreOpsl 1 POZICTBEHHBIX o0acTel

TeoOMeTpuH, HAyKH U €€

JUCKPETHOU MPUIIOKEHUN;

MaTeMaTuKy, TEOpuH | (hopMaIn30BaTh

BEPOSITHOCTEH 1 MIOCTABJICHHBIE 3aa4YH

MaTeMaTH4eCKON JIUCKPETHOU

CTaTUCTUKH, METOAOB | MaTeMaTHKH;

ONTHUMU3AINH, U OTIpEJeIsITh

YUCJICHHOTO,

KOPPEKTHOCTh




MaTeMaTH4eCKOro 1
MMHUTALHIOHHOTO
MOZEJIUPOBAHUS
OIIK-1.3 Bnaneet
HaBbIKaMU
TEOPETUYECKOTO U
9KCTIEPUMEHTAIILHOTO
HCCIIeIOBAaHUS
00BEKTOB
po¢eCCHOHATBHOMN
JeATeIbHOCTH

IIOCTAaHOBKH 3aa4u,
CyHI€CTBOBaHHE U
CANHCTBCHHOCTD
peuIiCHus; MIPUMEHATDH
HU3BCCTHBLIC MCTOAbI U

ANTOPUTMBI TUCKPETHON

MaTreéMaTUuKu AJIs

peUICHUS TOCTABJICHHBIX

3aJa4

Bnanete HaBbIKAMU
TEOPETUYECKOTO H
AKCIIEPUMEHTAITLHOTO

HCCIIENOBAaHUS O0OBEKTOB

poheCCHOHATTLHON

JACATCIIbHOCTU MIPUMEHS L

anmnapaT JUCKPeTHOH
MaTEeMaTHKH: K OLIEHKE
CTETICHU aJIeKBaTHOCTH
IpeaIaraeMoro
ammapaTa K pereHHIO
MIPUKIIATHBIX 33/1aY;
METOJaMH OTIMCAHUS
JIUCKPETHBIX OOBEKTOB,
METOJaMH MOCTPOCHHUS
KOJOB, KOJUPOBAHUS
JIEKOJMPOBAHUS .

BazoBriit

Jan TTOJTHBIM,
Pa3BEPHYTHIN OTBET
Ha TIOCTaBJICHHBIN
BOIPOC, TOKAa3aHO
YMCEHUEC BLIACIIUTDH
CYIIECTBEHHBIE U
HECYILIECTBEHHBIE
MIPU3HAKH,
MPUYHHHO-
CJICICTBEHHBIC
cBs3u. OTBET YETKO
CTPYKTYPHPOBaH,
jJoruueH.  Moxer
OBITH JOITyTIIIeHa
OllHA  HETOYHOCTH
NIIn
HE3HAUYUTCJIbHAs
omnoKa npu
JTOKa3aTeIbCTBE
¢dopmyn u Teopem
HCTIpaBJICHHBIC
CTYICHTOM c
MTOMOIIBIO
MIpernoaaBaTelis.

XOpo1I

Munn-
MaJbHBIN

Jlan HemocTaTovyHO
Jlan He TOJIHBIN
orBer. Jlormka wm
OCJIEI0BATEIILHOCT
b HU3JI0KCHUA
HUMCHOT HapyH_leHI/lS{.
JemoHCcTpupyer
0a30BbIC 3HAHUS 10
MpeaMETY.
HmeroTcs
HETOYHOCTH npu
JIOKa3aTeIbCTBE
hopmyn, Teopem

yZIOBIIE
TBO-
puTeNb
HO

He
OCBOEHBI

OrtBer
MPEACTABISET
coboit
pa3po3HEHHbIE
3HAaHUs C
CYIIECTBEHHBIMH
OIUOKaMH IO
BOIIPOCY.
[IpucyrcTBytoT
(hparMeHTapHOCTb,
HEJIOTMYHOCTh
M3JI0KEHHSI.
CryneHT He
OCO3HAeT CBsI3b
00CyK1aeMoro
BOIIpOCa 10 OWIeTy

HEYZOB

JIETBO-

puTens
HO




C IpyrUMuU
00BbEKTaAMH
JIACITUATUTHHEL.
OTCYTCTBYIOT
BBIBOJIBI,
KOHKPETHU3aIUs U
JI0Ka3aTeIbHOCTh
H3JI0KECHUS.
JlonoHUTEbHBIE U
YTOUHSIFOLIE
BOIPOCHI
MperogaBaTess He
MPHUBOIAT K
KOPPEKIUH OTBETA

CTyJICHTA.
unu

IMOJIHOCTBIO

uau

OTBeT Ha BOIPOC
OTCYTCTBYET

OTKa3 oT OTBETA

Komnerenuun

XapaKTepncnma OTBETA HA Teopeanecmlﬁ BOIIpoc / BLINOJIHEHU S
NMPAKTUY€C€CKOro 3alaHusA

KoauuyecTBo
HAOpaHHbIX
0aJ10B

OIIK-1

JlaH nosHbId, pa3BEpHYTHIN OTBET HA IIOCTABJIEHHBIN BOIPOC, IOKA3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUM T10 JAUCHUIUIMHE, 1OKA3aTCJIbHO PACKPBIThI
OCHOBHBIE TTOJIOKEHHS BOTIPOCOB; B OTBETE MPOCIICKUBACTCS YeTKAsI CTPYKTYPA,
JIOTHYECKAs TIOCIIEA0BAaTEIFHOCTh, OTPAXKAIOMIAs CYITHOCTh PACKPBIBAEMBIX ITOHATHI.
3HaHKe 10 MpeaMeTy IEMOHCTpUpPYeTCs Ha (POHE IIOHUMAaHUs €ro B CUCTEME JaHHOM
HAYKH U MSKAUCIUILTHHAPHBIX CBs3ed. [IprBeneHpl JoKa3aTebCTBa TEOPEM U
BBIBOJIbI (hOPMY!JI.

10 6.

JlaH noJHbIHM, pa3BepHYTHIM OTBET HAa MOCTaBJIEHHBIN BOIIPOC, TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHHI 10 AUCUUILINHE, T0Ka3aTEIbHO PACKPBITHI
OCHOBHBIE ITOJIOKEHHS BOIIPOCOB; B OTBETE MPOCIIEKUBAECTCS YETKAsl CTPYKTYpa,
JIOTUYECKAs II0CIEA0BATEIbHOCTD, OTPAYKAOLLAS CYLIHOCTh PACKPBIBAEMBIX IIOHATUH,
Teopuil. 3HaHKE 110 PEAMETY JEMOHCTPUPYETCs Ha ()OHE MOHUMAHHS €r0 B CHCTEME
JAHHOW HAayKH M MEKANCIMIUIMHAPHBIX CBsA3eH. MOTYT OBITh IOITYIIIEHBI HEAOYETHI B
Jl0Ka3aTenbcTBe (POpMYII M TEOPEM, HCIIPABICHHBIE CTYICHTOM CaMOCTOSITENILHO B
MIPOLECCE OTBETA.

96.

JlaH nomnHbIH, pa3BepHYTHIH OTBET Ha OCTABJIEHHBIN BOIPOC, IOKA3aHO YMEHUE
BBIJICIIUTD CYLIECTBECHHBIE U HECYILIECTBEHHBIC IPU3HAKH, IPUYUHHO-CJICICTBEHHBIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUEH. MOXeT OBITh AOMyIICHA OXHA
HETOYHOCTH WJIM HE3HAYMTEJbHAs OIINOKa MPH J0Ka3aTeNnbCTBe (POPMYJI U TEOPEM
HCIIPABJICHHBIEC CTYACHTOM C IIOMOIBIO IIPEIIOAABATEILA.

8 6.

JlaH nomHbIH, pa3BepHYTHIH OTBET HA OCTABJIEHHBIN BOIPOC, IOKA3aHO YMEHUE
BBIJICIIUTD CYLIECTBEHHBIE U HECYILIECTBEHHBIC IPU3HAKH, IPUYUHHO-CJICICTBEHHBIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUEH. MOXET OBITh JOMYIIEHBI ABE
HETOYHOCTH WJIM HE3HAYMTEJIbHbIE OIIMOKH NP JJOKa3aTeIbCTBE (OPMYJI U TEOpEM
HCIIPABJICHHBIC CTYACHTOM C IIOMOLIBIO IIPENIOAABATEILA.

76.

JlaH He ToIHBIN 0TBET. JIornka U IOCIeI0BaTeIbHOCTD H3I0KEHNS UMEIOT
HapyureHus. JleMoHCTpupyeT 6a30BEBIe 3HAHUS 1O MpeaMeTy. IMEIoTCs HeTOYHOCTH
TIpH JJOKa3aTeNnbCTBE (hopMyI, TeopeM

6 0.

Jlan He nonHeIH oTBeT. JIoruka u nocieaoBaTeIbHOCTh U3JI0KEHUS UMEIOT
HapyuieHust. JleMoHCTpUpyeT 6a30BbIe 3HAHUS MO TpenMety . [Ipn nokazaTtenbcTBe
TeopeM 1 (HopMyJI JOMYIICHB! 3HAUYUTEIILHBIE OIIHOKH.

56.

Jan He nonHseli oTBET. JIOruka U NoCIen0BaTENbHOCT U3JI0KEHHUS UMEIOT
HapyuieHus. JlomyneHsl OMMOKY B paCKPBITHH HOHITHI, YIOTPEOICHUH TEPMHHOB.
IIpn nokazaTtenbcTBe TeopeM U (HOPMYJI TOMYIICHBI 3HAUYUTENbHBIC OITHOKH.

46.




JomymieHs! ommoOKy B paCKPBITUH MOHATHH, YHOTpeOieHnH TepMUHOB. He

30.

MIPUBE/ICHBI IOKa3aTeIbCTBA TEOPEM U BBIBOBI (DOPMYIL.
CryneHT He 0CO3HAeT CBA3b 00CYKIaeMOro BOIpoca 1o OWIeTy ¢ IpyruMHU 26
O6'beKTaMI/I JUCHUIIIINHBI. OTCyTCTBy}OT BbIBO/JIbI, KOHKPETU3ALlUA U
JI0Ka3aTeabHOCTh U3JI0KEHUS.
OTBeT npe/CTaBisieT OO0 pa3po3HEHHbBIC 3HAHUS C CYIIECTBEHHBIMU ONIMOKAMH 10 16
Bompocy. [IpucyTcTBYIOT (hparMEeHTapHOCTh, HEJIOTHYHOCTD U3JI0KEHUSI.
OTBeT Ha BONPOC MOJHOCTBIO OTCYTCTBYET 06
unu ’
OTka3 oT OTBeTa
[IpakTryeckoe 3a1aHNe BEITIOIHEHO BEPHO,

10 6.
OTCYTCTBYIOT OIIMOKH PA3TUIHBIX THIIOB.
[IpaxkTryeckoe 3a1aHNe BEIIOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX THUIIOB. MOTYT OBITh JIOIYIIEHbI HEAOYETHI B 96.
OTIpeielIeHUH TTOHITUH, UCIIPABJICHHBIE CTYAEHTOM CAMOCTOSITENIFHO B IPOLIECcCe
OTBETA.
Xoa pelieHus BepeH, MoJIy4eH HEBEPHBINA OTBET M3-3a OJIHOM BBIYUCIUTEIHHON
OIMOKH, HO TIPH 3TOM UMEETCS BepHasl TOCIIeI0BATEIHHOCTh BCEX IIaroB PELICHUS 86
Xon penieHus BepeH, MOTYYCH HEBEPHBIN OTBET U3-3a JIBYX BEIYUCIUTEIBHBIX 76
OIIMOOK, HO IIPU 3TOM MMEETCS BEpHAasl ITOCIIEA0BATEIbHOCTh BCEX [IarOB PEIICHHUS.

OIK-2 Xon penieHus BepeH, MOMYUYCH HEBEPHBIA OTBET M3-3a ABYX HE3HAUYUTEILHBIX

OLIMOOK Pa3IMYHBIX THUIIOB, HO TIPH ATOM UMEETCsI BEpHasI TI0CIIeI0BATEILHOCTh BCEX 6 0.
maroB pCuICHUA.
Xop peurenust He BepeH./lonyIieHa ojHa 3HaYnTeNIbHbIast onnOKa.J{onoTHUTeIbHBIE 56
Y YTOYHSIOIIXE BOIIPOCHI IIPENOAaBaTelsi IPUBOJIAT K KOPPEKIIUU OTBETA CTYACHTA
Xop penieHus He BepeH./[omyIieHs! 1Be 3HaYnTeIbHbIE OMNOKH. J{OTTOTHUTENTBHBIE U 46
YTOYHSIFOIIIE BOIPOCHI MTPETOIaBaTelsl MPUBOAAT K KOPPEKIIMU OTBETA CTYACHTA
Xon peuieHus He BepeH./lonyIieHs! Tpy 3HaYuTeNIbHbIE OITHOKH. JlOTIOJIHUTENBHBIE 1 36
YTOYHSIIOIIHE BOTIPOCHI MIPETOIaBaTelsl MPUBOAAT K KOPPEKIIMU OTBETA CTYACHTA
He BepHas mocnenoBaTeI-HOCTD BCEX MIATOB PeUIeHUs|ONOTHUTENEHBIE U %6
YTOYHSIFOIIME BOIPOCHI MIPETIOIaBaTellsl MPUBOAAT K KOPPEKIIMU OTBETA CTYACHTA
He BepHas mocnenoBaTeIbHOCTD BCEX MIATOB PeUIeHUs|ONOTHUTENEHBIE U 16
YTOYHSIFOIIME BOTIPOCHI MIPETOIaBaTelsi HE MPUBOIAT K KOPPEKIIUH OTBETA CTYICHTA
BrImonHeHne MPaKTHYECKOTo 3aIaHUsI OTCYTCTBYET 06.




MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBaHus Poccuiickoit dexepannu
®DenepaiabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pPa30BaTENbHOE YUPEKACHUE BBICIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHbBIN ®EJIEPAJIBHBII YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texuudaeckuit uaCTHTYT (Prmuan) PILAOY BO «CBOVY» B r. Heproarpu

KADOEJAPA MATEMATHUKU U UTHOOPMATUKHN

IpakTHyeckue 3a1aHuA

1o TeMe «JJIeMeHThl MATeMATHYECKOI JIOTHKID
3aganme 1. [IpuBeauTe MpUMEp COCTABHBIX BBICKA3bIBAHUII, 00Pa30BaHHBIX NMPH MOMOIIHM JIOTHUECKUX
CBSI30K «UJIN», «H», ECIH,...TO», «HEM, «TOTJA U TOJbKO TOI»

a) C MAaTEMaTUICCKUM CONEPIKAHUEM,
B) C HEMAaTEMaTU4YCCKUM COACPIKAHUEM.

3ananue 2. Beicka3pIBaHNE pacuIeHUTE Ha TIPOCTHIE, 3AITUIINTE CHMBOJIMYECKH, BBESI OyKBEHHBIE 0003HAYCHUS, IS
TIOTy4EeHHOH (POPMYIIBI COCTABUTD TAOINITy HCTHUHHOCTH.

1. Ecnu 3aBTpa OyzeT 10Xk MM CHET, TO 3aHSATHsI KOHYATCS PaHbIIe, U Mbl IOHEM B TeaTp.

2. YroObI npsiMast a ObLiIa MapajuiesibHa INIOCKOCTH 0, HEOOX0AMMO M JI0CTATOYHO, YTOOKI IIpsiMast a Obuia
napajuleNbHa MpsIMOH B, JIe)Kalleil B INIOCKOCTH 0.

3. Ecnu npsimast a mapasienbHa IIOCKOCTH 0L M IIPsIMast B ITapajliesibHa TNIOCKOCTHOL, TO IPSIMBIE a U B
TapaJiIesbHBL.

4. 3aBTpa OyneT sicHO Win OYyIET 10XkK/Ib, U €CIIN 3aHSATHsI OKOHUYATCS paHblIIe, TO MBI IIOMJEM B KHHO.

5. M5!I oiizieM B TeaTp WM B KUHO, B TOM M TOJIBKO B TOM CIIy4ae, €ClIi He OyIeT N0k U OyneT sSCHO.
6. YroObl mepeiTH Ha cleyomuii Kypc He0OOXOIMMO BEIyYUTh IIPEIMET U CAATh SK3aMEH MM HOIyYUTh
nepe3aver.

7. Ha ynuue cBeTHT COJHIIE U ITOT0/a HE T0KATIHMBAs TOTAA M TONBKO TOT/Ia KOTJa Ha yJIUIE HE TAaCMYPHO U
HE UJET JIOXKIb.

8. Ecnu BBl npunum 10MoH, a BXOJHAs IBEPh OTKPBITA, TO BBI 3a0bUIN €€ 3aKPBITh WIIN BAC OTPaOHIIH .

9. Ecnu BbI HaxoauTech Ha COOpaHUM | y Bac 3a3BOHMII TeJe(OH, TO HEOOX0AUMO MOIHSITH TPYOKY H
CKas3aThb, YTO BbI 3aHATHI.

10. HesepHo, uto: ecau Caia 3HaeT aHIIMICKUI WK apaOCKHid SI3bIK, TO OH pa30upaeTcsi B MaTeMaTuke 1
¢dusmke.

11. W3yyeHne aurepaTypsl WM HCTOPHH CIIOCOOCTBYET HPAaBCTBEHHOMY M (PH3NYECKOMY BOCITUTAHHMIO.

12. Ecmu s momydy msaTepky 1mo pu3ndecKkoit KyJabType U PUCOBAHHIO, TO 3HAYHT 51 BETUKUI CITOPTCMEH FITH
XYHOXHHK.

13. Ecnu ceronns s moiay B KMHO MIIM Ha KaTOK, TO 51 HE CMOTY IOYNTATh KHW)KKY WM BBICTIATHCS.

14. S mo61I0 UNTaTh KHUTH U JKypPHAJIBL, TIOATOMY XOKY B OHOIHOTEKY MU ITOKYTIal0 KHUTH.

15. Hukura 1 Mulika nonuim B A€pEBHIO 4epes3 cajl U NPyl KOPOTKOM 10pOroil.

16. Ecnu Beuepom OyzeT TymaH WU 10%KAb, TO Ceprei Wim OCTaHETCs IOMa, WIIH JOJDKEH OyieT B3STh 30HT.
17. [ToceBHas mpoiieT ycnenHo, eciii BOBpeMs OyIyT OTPEMOHTUPOBAHBI TPAKTOPBI U KOMOAWHBI MJIH BCE
KOJIXO3HUKHU BBIAYT Ha paboTy.

18. Ecnu He nolJeT 10K b WIH CHET, TO 9KCKYPCHSI COCTOUTCS, B IIPOTUBHOM Cl1y4ac — HET.

19. OBuaieHre NCKYCCTBOM OOLICHUS BICYET YITyUIlIEHHE MEXIMYHOCTHBIX OTHOIICHUH ¥ IPUSTHOE
BPEMSIIPOBOXKIACHHE.

20. 3amnrymen BeTep, CBEpKHYJIa MOJIHHS, 3arpeMell TPOM, a JI0KAb HE TOLIEI.

3ananue 3. Jlokaxxute paBHOCHIBHOCTh (DOPMYJI C TOMOIIIBIO PABHOCHIIBHBIX PE0Opa3oBaHmii

1. ao@->b)=be(b—a)

2. (ae>b)vec=avcerbve
3. (ae>b)—>b=(ae>b)—a

4. a/\(b<—>c)=a/\b<—>a_\/c
5. a—>(aob)=b—(a>b)
6. a—>beoc)=anbeoanc



7. ao>(b—oa)=bo>(a—b)

8. (ao>b)>c=@—>c)o (b->c)
9. a>b—a)=b<>(a—>b)

10. c>(@eob)=(c—a)>(c—b)
11. b—)(a(—)b)=5—>(a<—>b)

12. anbeoc=(aec)(a—>Db)

13. avb<b=a—>(a<b)

14. (ab)ve=(@—c)<>(b—0)
15. 5<—>(a—>b):g<—>(b—>a)
16. (a(—)b)/\c:avZ%—)b/\c

17. a<>anb=avbob

18. c—>(a<—>b)=;/\c<—>5/\c

19. (a>b)>b=(a>b)—>a

20 a>(boc)y=(b—>a)o(c—a)

3ananue 4. OnpenenuTh JOTHUECKOE 3HAUCHUE BHICKA3bIBAHUS, UCXOS U3 JIOTUYECKUX 3HAYSHUN BCEX MPEAbLIYIINX
BBICKa3bIBaHUI

1. A—>B=1,A<B=0,B—> A=;

2. A—>B=1,(AAB)—>(AVB)=;

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

4. AAB=0,A—>B=1,B—>A4=;

5. A<>B=0,4A—>B=1,(4—>B)c A=;
6. AvB=1,4-B=1,B—>A4=;

7. AAB=0,4<>B=0,4—> B=1,A=;

8. AAB=0,4<>B=0A4—> B=1,B=

9. AAB=0,AvB=1,4—>B=1,B—> A=;
10. A—>(B<>A)=0,4—> B=;

11. A—>B=1,A—>B— B=;

12. A—>B=1,(A—>B)—>C=;

13. A< B=1,4A¢> B=:

14. A< B=1, A< B=:

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

17. B=0,Cv(B— A)=

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

19. A=0,(AAB)—>(CAA)=;

20. A=0,(AAB)—>(Cv A)=.

3aganmne 5. [l cenyrommx Gopmyn Haiitn CJH® n CKH®, xaxayro qByMs ciocodamu (IryTeM paBHOCHIBHEI
peoOpa30BaHUi M UCTIONB3YS TaONUITy HCTHHHOCTH)

. (xey)axvy)

2. ()_C/\;/v(x—>y)/\x




= © % N L AW

12.
13.
14.
15.
16.
17.
18.

19.
20.

x—>(x—>y)
x—=>(xvy)

(x> ) > (y > x)
(y>x)> (x> y)
x>»A(x—>y)>x
X/\(x—>y)/\(x—>;)
xv;—>y/\;
(xAy)—>(xvy)

(y > )V (x> y)
(yox)Ax—> (x> )
(x> ) AV Y)
(o) > (x> YAy
(xv )= (y - x)
(XA (xV ) > (¥ > x)
(xv ) A (x> )
(x> M)AV Y)
()_c—>;/v(xvy)/\x

(y>)AGRX > )

3aganne 8. Pemmre mornueckue 3amaqu.

1.

Onpeuenme, KTO M3 IOA03PCBACMBIX Y4aCTBOBAJ B IPECTYIJICHUH, €CJIU U3BECTHO!

a) Ecmu MBanoB He yyacTBoBai mwiu [leTpoB yaacTBoBai, To CHIOPOB y4acTBOBAIL
b) Ecmu MBanoB He yuacTtBoBalI, To CHIOPOB HE YIaCTBOBAI.
Amns, Buxa n Cepreif peniiy moiTu B KHHO. Y YUTENb, XOPOIIO 3HABIINNA PeOsT, BEICKA3all IIPEATOIOKCHHUS:

a) AH{ MoiIeT B KMHO TOJIBKO TOTJa, koraa noiayT Buka u Cepreit;
b) Amns u Cepreii HOiIyT B KHHO BMECTE WM JKe 00a OCTaHyTCs I0Ma;
c) YroOsl Cepreii momren B KHHO, HE0OX0AMMO, 4TOOBI To1LTa Brka.
Korga peGsita monum B KWMHO, OKa3aloch, YTO YYMTEIh HEMHOTO OIIMOCS: M3 TPEX €ro YTBEp)KICHUH
HUCTHHHBIMHU OKa3aJIFCh TOJBKO ABa. KTo U3 pedsT momen B KHHO?

Ha Bompoc, kakas 3aBTpa OyZeT Horoaa, CHHONITUK OTBETHIL:
a) «ecnu He OyJeT BeTpa, To OyIeT MacMypHasi TIoroza 0e3 TOKIS»;
b) «ecnu Oyner noxap, To OyzeT nacMypHO U 0e3 BeTpay;
C) «ecnm OyZeT macMypHas Iorona, To OyJeT JOXKIb U He OyIeT BeTpay.
[MomymaB HEMHOTO, CHHONTHK yYTOYHWI, YTO €O TPU BHICKA3BIBAHHS MOXKHO JIAKOHHYHO 3aIlHCaTh B BHIE
OJTHOTO COCTaBHOTO BBICKa3bIBaHUA. CHOpMyIHpYHTE ero.
Anéma, bops u I'puia Hanum B 3emMiie CTApUHHBIN COCYI.
PaccmartpuBast yIHBUTENBHYIO HAXOIKY, KaXKIBIA BBHICKA3all TI0 IBa TIPEATIONIOKEHIS:
Anéma: «3TO COCyJI TPEUECKH | U3TOTOBIICH B 5-OM BEKE».
Bopst: «3T0 cocyn QUHUKUICKUIT K U3TOTOBJICH B 3-€M BEKE».

I'puma: «29T10 cocyn He rpedecKuid M U3TOTOBIIEH B 4-0M BEKE».

Y4uTenp UCTOPUU cKa3all pedsTaM, YTO KaXKIbli N3 HUX IpaB TOJILKO B OJHOM W3 JBYX NperoioxeHuii. [ ne



10.

11.

12.

1 B KAKOM BCKC H3IOTOBJICH COCy,Z[?

B mxorne, mepemenmeii Ha camMooOCIy)XKMBaHHE, YETHIPEM crapliekiaccHuKam: AnzapeeBy, Kocrumny,
CagenbeBy 1 JlaBbIIOBY MOpY4HIIN yOpaTh 7-oi, 8-0if,. 9-b1if n 10-p1ii Kimaccel. [Ipu npoBepke okazanock, 4To
10-p1# xi1ace yopan ruroxo. He ymeamme oMol yYeHUKH U COOOLIMIIN O CJICAYIOIIEM:

a) Amgapees: « youpan 9-p1i1 kiacc, a CaBenseB — 7-01».

b) Koctun: « youpan 9-b1if kace, a AHApeeB — 8-0i».

c¢) Cagenbes: « youpan 8-oii kiacc, a Koctun — 10-b1id».

JaBblioB yxxke ymén nomoil. B panbHeilieM BBIICHWIOCH, YTO KaXIbli YYEHMK B OJHOM U3 [IBYX
BBICKa3bIBaHH TOBOPWII TIPaBILy, @ BO BTOPOM JIOKb. Kakoi kiacc youpas Kakablid y4eHHK?

[I4Th WKONFHUKOB W3 ISTH PAa3IAYHBIX TOPOAOB BpsHCKO#H oOmacTy mpuOBLTH IJs y9acTHs B OOJIACTHOM
onmumnuaze mo Matematuke. Ha Bormpoc: «OTKya BBI?» KaKIBIH 1a] OTBET:

WBanos: «f npuexan uz Kimnios, a Jimurpues— n3 HoBo3b10koBay.

Cunopos: « mpuexan u3 Kimanos, a I[letpos— u3 TpyOueBckay.

ITerpos: «S mpuexan uz Knunuos, a JImutpues— u3 JIstbkoBay.

Hmutpues: «51 npuexan u3 Hoo3siokoBa, a Edhumos— u3 KykoBkm».

Edumos: « npuexan nz XKykoBku, a FiBaHOB XUBET B [[ITEKOBEY.

OTtkyna npuexan KakAblil U3 NIKOJBHHUKOB, €CIH OJHO €r0 YTBEPHKACHUE BEPHO, a APYTOE JIOKHO.

Cembs, cocrosamas u3 orua A, matepu B u tpéx nouepeit C, I, E xynuna teneBusop. YCIOBUIUCH, UTO B
TIepBBIN Bedep OYAyT CMOTPETH Iepeadn B TAKOM HOPSIIKE:

a) Korma oterr A cmoTpuT nepenady, To MaTh B mgemaer To xe.
b) Houepn [l u E, 06e min ogHa U3 HUX, CMOTPST Nepeaady.
¢) W3 nByx uneHoB ceMbu — MaTh B u 104b C — CMOTPST mepeavy oJHa U TOJIBKO OJHA.
d) Houepu C u J] wiu 06e cMOTPSAT, Wik 00€ HE CMOTPSIT.
e) Ecmu nous E cmoTput nepenauy, To orert A u nous J[ genaroT To xKe.
KTo0 13 4IeHOB ceMbH B 3TOT BeUep CMOTPUT Iepeaaqy?

Ha Bompoc: «KTo u3 TpéX CTyIeHTOB HM3ydald MaTeMaTH4YeCKYIO JIOTUKY?» MOJy4eH BepHbI oTBeT — «Ecmu
u3ydyan MEepBbIM, TO M3ydyasl U TPETUH, HO HEBEPHO, YTO €CIM M3ydad BTOPOH, TO u3yuyasn u Tpetuit». Krto
M3ydaa MaTEMAaTU4ECKYyHO JIOTUKY?

Omnpenenure, KTO U3 YETHIPEX CTYJCHTOB CIAll 5K3aMEH, €CIIN U3BECTHO:

a) Ecnu nepBsslif caan, To U BTOPOii chai.

b) Ecnu Bropo# cian, To TPETH cal HITH IEpBBIH HE caall.

c) Ecnu weTBEpThlii He cai, TO NEepBBI caal, a TPETHH He clall.

d) Ecnu 4eTBEpTHI caan, TO U NEPBBIN CAAL.

YeTsIpe CTyIEHTKH, MIMEHa KOTOPBIX HaumHatoTcs OykBamu A, E, C, P mocemaior HHCTHTYT 1O o4epenu u
BeOyT OOImMMII KOHCHEKT Jekmwid. HeoOXommMo cOCTaBUTH TpadMK TOCEIIeHHs Ha OMIDKAHIIyro HeHelro,
YUYUTHIBAs, YTO:

a) IloHexenbHUK — J€Hb CaMOCTOSITEJIbHOW pabOTHl Ha Kypce, U B MHCTUTYT HE XOJIUT HUKTO, a B
cy000Ty HEOOXOTUMO OBITH BCEM.
b) C m P He cMmoryr moiTM Ha 3aHATHS BO BTOPHHK B CBSI3M C OOJBIIOWH 3arpy’K€HHOCTHIO B
TIOHE/ICJIbHUK.
c) Ecmu C Beiiiner B cpeny mim P — B uerBepr, To E cornacutcs noObIBaTh Ha 3aHATHAX B ISITHHILY.
d) Ecmu A me moiinér B BY3 B werBepr, To E mo3BomuT cebe cXoauTh Tya B Cpeay.
e) Ecmu A wnu P Oynyt B mHCTHTYTE B cpeny, To C CMOXKET IMONTH B TSTHUILY.
f) Ecmm P B maATHUIly BMECTO MHCTHTYTa MOMIET Ha CBambOy MOIPYTH, TO A TPUAETCS CXOIUTH B
HWHCTUTYT BO BTOPHUK, a C — B 4eTBepr.
UYetsipe npyra — AuToHOB (A), Bexor (B), Comon (C), [leeB (/1) pemmnn mpoBecTH KaHUKYJIBI B YETHIPEX
pasnuuHbIX ropogax — Mockse, Onecce, Kuese n Tamkente. Onpenenure, B Kakoi ropoJ] IODKEH MOEXaTh
Kbl U3 HUX, €CJIM UMEIOTCS CJIEYIOLINEe OrPaHUYCHHUSI:

a) Ecmu A me ener B Mocksy, To C He ener B Oneccy.

b) Ecmu B He ener Hu B MockBy, Hu B TamkeHT, To A eneT B MOCKBY.

¢) Ecmu C e enet B TamkeHT, To B eneT B Kues.

d) Ecmu /I ve ener 8 MockBy, To B He enet B MockBy.

e) Ecmu /] me enet B Oneccy, To B He enetr B MockBy.
B Hapymenun mpaBui oOMeHa BaIOTH IOJ03pEeBarOTCA 4eThlpe paboTHnka 6anka — A, B, Cu 1. U3BecTHO,
9TO:



13.

14.

15.

16.

17.

18.

a) Ecmm A mapymmn, To ¥ B Hapymmi npasmiia oOMeHa BalOTHI.

b) Ecnm B mapymmr, To n C Hapymm win A He Hapymiail.

¢) Ecmu [l ne napymmi, To A Hapymui, a C He Hapy1as.

d) Ecnu /I Hapymai, To 1 A HapyIIwII.

Kto u3 mojo3peBacMbIX HapyIIW MpaBWia oOMeHa BamoThl? Permre 3a7ady ¢ MOMOIIBIO JIOTMYSCKHX
onepauu.

Bukrtop, Poman, Jleonun u Cepreii 3aHsmm Ha omuMmuaze mo (U3MKe YeThIpe MepBhIX MecTa. Korma mx
CIIPOCHIIN O PACHPENENEHNN MECT, OHH Al TPU TaKUX OTBETA:

a) Cepreii- nepBslii, Poman- BTOpO#;

b) Cepreii- BTOpOIi, Buxrop- Tperui;

c) Jleonua-BTopoii, BUKTOpP- 4eTBEPTHIN.

W3BecTHO, 94TO B KaXJIOM OTBETE TOJIBKO OJHO yTBEpXkAeHNE NCTHHHO. Kak pactipenenumice mecta?

OpnHaXIBI CIIEA0BATENIO IPUIIUIOCH OJTHOBPEMEHHO JOTpaluBaTh TpEX ceuaetenei: Kiona, XXaka n uka. Mx
NOKa3aHHs IPOTHUBOPEUMIIN JIPYT APYTY, U KQXKIbII N3 HUX OOBHHSLI KOTO HUOYAb BO JDKH.

a) Kiopn yreepxnan, uro XKax mker.

b) JKak o6BHHsI BO kM JlUKa.

¢) Jux yroBapuan ciuenoBareis He BepuTh HU Kitony, v XKaky.

Ho cnenoBarens ObICTpO BBIBEN MX Ha YHCTYIO BOIY, HE 33/1aB UM HH OofHOTO Bompoca. Kto u3 cBumereneit
TOBOPWI MpaBIy?

Bepnysiiucek gomoii, Merpas mo3BoHmI Ha HabepexxHyro Opdesp.
- T'oBoput Merpa. Ects HOBOCTH?

- Ha, med. IMocTynmiu cooOIeHus] OT HHCIIEKTOPOB. ToppaHc ycTaHOBWI, 4TO eciu DpaHcya ObLI MbSH, TO
b0 DTheH yowuiina, oo dpancya mkét. JKyccbe cuntaer, uto win ITheH yOuiina, winm dpaHcya He ObUI
IbsIH ¥ YOUHCTBO MPOMU30IILIO mociie noiayHour. Mucnekrop Jlroka npocui nepenath Bam, 9to ecinu youiicTBO
MIPOU3OIILIO MOCIIE MOJIYHOYH, TO THO0 DTheH youiina, 1ubo OpaHcya kET. 3aTeM 3BOHMIIA . ..

- Bee. Cmacu6o. Otoro mocrarouno. — Kommuccap momoxxmn TpyOky. OH 3HaII, 4TO Tpe3Bhiid PpaHcya HUKOTOA
He mxET. Tenepb OH 3HAN BCEM.

Kaxoii BeiBOA cienan komuccap Merpa?

B onHOM KOpOJIeBCTBE OBUIM HE3aMy)KHUE NPUHLIECCHI, TOJIOAHBIE TUTPBl U IPUTOBOPEHHBIN K Ka3HU Y3HHUK.
Ho koposb BCskoMy Y3HUKY, OCY)KICHHOMY Ha CMEpTh, JaBall IOCIeAHNN maHc. EMy npeaniaranock yraaars,
B KaKOH M3 IByX KOMHAT HAXOJUTCS TUTP, a B KaKOH mpuHIecca. XOTs BIIOJIHE MOTJIO OBITh, YTO KOPOJIb B
00enX KOMHATaX pa3MECTHJI PUHIIECC WM, YTO HECKOIBKO XyXKe, TUTPOB. BrIOOp Hamo OBLIO clenath Ha
OCHOBaHHH Ta0JIMYEK Ha ABEPSIX KOMHATHL [IpuuéMm, yTBep KIcHHUS HA TaOMUYKax ObLUTH THO0 00a UICTHHHBIMH,
160 06a JoxHBIMA. Hanmuen riracuim:

a) Ilo kpaiiHelt Mepe B OTHOM M3 3THX KOMHAT HaXOUTCsI PUHIIECCA
b) Twurp cunur B nepBoii komHare
Kakyro nBepb JOIDKEeH BHIOpATh Y3HUK?

Ha copeBHOBaHmsIX 110 NeTKo0# aTinetnke AHapeit, bopuc, Cepreit u Bomons 3ansm nepseie ueTsipe Mecta. Ho
KOTJIa IEBOYKHU CTAJIM BCIIOMHUHATb, KaK 3TH MECTa pacCIpeAeIILTUCh MEX Ty TOOSAUTEISIMHU, TO MHEHHS
Pa30ILINCE.

Mamma ckazana: "Auapeit 0bu1 IepBbIM, a Bosomast - BropbiM".

lans yrBepxnmana: "Anapeit Obu1 BTOpBIM, a bopuc - Tpetsum".

Jlena cumrana: "bopuc Obl1 ueTBEPTHIM, a Cepreii - BTOpsIM".

Acst, xoTopas OblIa Cybell Ha 3TUX COPEBHOBAHHUSIX M XOPOLIO IIOMHUJIA, KaK PacIIpeeIINCh MecTa,
cKa3zalia, 4To KaxzIas U3 JeBOYEK Cliellalia O/IHO TIPaBUIIBHOE M OJTHO HEIPaBHIIHHOE 3asBIICHHUE.

KT0 13 ManpunuKkoB Kakoe MECTO 3aHsI1?

Y4eHHK AeJaeT CIeAyIONe BEICKa3bIBAaHMS:

A. Eciu 51 mo6imto GU3HKy, TO OO0 1 MAaTEeMaTHKY.
b. Ecnu BbICKa3biBaHHE A UCTHHHO, TO S JIFOOJIO (PU3UKY.

Crnemyer v U3 3TUX BBICKa3bIBAHUM, UTO YUECHHUK JIFOOUT QU3UKY?



19. Ilepen cnaueii BCTYNMTENBHBIX 3K3aMEHOB B HHCTUTYT MHuIlIa Ipeanoaral, 4ro:

a) €CIH OH CHACT MaTEMAaTHKY, TO HHPOPMATHKY OH CIACT TOJIBKO MPHU YCIOBHUH, YTO HE 3aBAIUT TUKTAHT;

b) He MOXeT ObITh, YTOOBI OH 3aBAJIMI U IUKTAHT, U MATEMATHKY;

C) JIOCTATOYHOE YCIIOBHE 3aBajia IO MHPOPMATUKE — 3TO JBOWKA MO AUKTAHTY.

[Mocre cnaun 3K3aMEHOB 0KA3aJI0Ch, YTO M3 TPEX BBHICKA3aHHBIX MPEANOI0KEHHN TOIBKO OJHO OBLIO JIOXKHBIM.
Kak Muma crian 3x3amMeHsI?

20. Tpu nonpaznenenust A, B, C ToproBoii pupMsl CTpEMUIIUCH MOTYYUTH [0 UTOTaM T'0Jla MAaKCUMaJIbHYIO
NpUOBLIb. DKOHOMHUCTHI BBICKA3aJIH CIIEAYIOIINE IPEANOT0KEHHUS:
a) eciiM A MOJIyYUT MaKCUMAaJIbHYIO IPUOBLIb, TO MAKCUMAJILHYIO IPHOBUIB MoiTy4ar Takxke B u C;
b) mmbo A u C nomyyar MakCUMabHYIO IPUOBLIH OJJHOBPEMEHHO, 1100 A He noiyduT U C He MOIy4uT;
c) s Toro, 4roosl C MONyYWsI0 MakCHUMaJbHYIO INIpHOBUIE, HeoOXxomumo, 4roOel W B mosyumio
MaKCUMAJBHYIO IPHOBUIB.
Ilo 3aBepiieHHHU roAa 0Ka3ajoch, YTO OJHO M3 TPEX NPEANOJIOKEHUH JI0KHO. Kakue M3 Ha3BaHHBIX
NOApa3AeIeHHH MOTYYHIH MaKCHMAIIbHYIO IPUOBLIb.

ITo Teme «KomOnHaTOpHBIE coeMHEHNUs 0e3 MOBTOPEHMSD)

B= 74 (8l 9
3amanue 1. YopocTuts BepakeHne D = 101 . ( 3151 - 2'7J

744 711.2.3.4 1
ewernue. Tak Kak ' ! = TO = = =.
P T 10!=7!8-9-10x 4!=1-2-3-4, 10~ 718.9.10 ~ 30

&! :5!-6 7-8 o 7
3150 1-2.3-50 7 o1
1

[oaromy B :%20 :%.

8.9 8 o
5 =36 To(ﬁ 2'—7J 56-36=20.

Tak xakx

12 11 10 9

A+ A49 A, +A;
3ananue 2. Berunucnurh F= A1() AS
49 17

Pewenue. Ypoctim Beipaxkenue, npumeHuB Gopmyiy (3). [Tockonbky

12 11
A5+ A ! | ' !
2 49:(A}£+Ai§)- 1 :(ﬂ+ﬂj.2:39 432 38.39439239. (38 + 1) =392
410 410 370 38!) 491 37! 38
49 49
nu
10 9 | | | | |
—A”ZA”=(A33+Af7)-%:(i+ﬂ L 8.949-0.(8+1)=9
AY AY 708 )17 78!

F=39"-9"1+(39-9)(39+9) =30-48 =1440.

9 10 10
3ananue 3 . IIpoBepuTh paBeHCTBO: C13 + C13 = C14 .
Pewenue. Beraucoim o popmyste (4) Bce unciia coYeTaHus, BXOASAIINE B JAHHOE PABEHCTBO.

o 13 (9') -10-11-12- 13 10-11-12-13

3= =715
9.(13— 9)' 914! 1-2-3-4




w13 aon-11-12-13 11-12-13

13 = = =286
10-(13-10)! 103! 1-2-3
| N.11. . . . . .
Cllf _ 14! :(IO.) 11-12-13 14:11 12-13 14:1001.
10-(14-10)! 1014! 1-2-3-4

ITofcTaBUB MONydYeHHbIE 3Ha4eHNs, B Hexoanoe paBenctBo /15+286=1001, umeem BepHOE TOXKIECTBO.

3ananue 4 . Haiitu Bce HaTypanbHbIE 11, yIOBIETBOPSIOLINE YCIOBHUIO:

A}f—Z = 4 ) A}3—3 .

N C ) L G e (n-3)! :(n_3)!
2T (m=2-3) (-5 7 (n=3-2)! (n=5)!"
(n=2!_, (n-3)!

TIOACTAaBUB IMOJIYY€HHBIC BBIPAXKCHHUS B HCXOAHOC YPAaBHEHHUE, ITOJIyYUM
(n-5)! (n=5)!

Pewenue. TTo hopmyre (3) A

, 1aJIEC COKpaTUM

Ipoou (n—4)(n—3)(n—2):4(n—4)(n—3),0Tcm[a n—-2=4, n=6.

3aganue 6. BerunciuTe:

991 98 s (s s L Ay — 4,
a) T B) Czl/(cw +Cpy + Czo) )
97! Ay
AS - 5! 89!- 88!
0 (e sacs+c)cs o 2
11 :
3ananue 7. [IpoBepUTh PaBEHCTBO:
A Cls
2 Cpy +C)) = C153 p) Cjg =— n) Cll;) - C197 =—
P, 2
A 9
6) C164 + C174 = C175 r) C1152 =—2 ¢ c). -C;, :&,
P, 2
3ananue 8. HaiiTi Bce HaTypanbHBIE 71, YIOBIETBOPSIOIINE YCIOBHIO:
C}12+1 _ 4 n-2 2 2 1 _
a)C—j—g B)CWl =n"—13; 1) An—l_Cn_79;
n-1 n CSH 6 n-2
&) 5CI =8CE . D) =— & C'2+2n=9

c! 5

n

ITo Teme «KomMOMHATOpPHBIE COeIMHEHHS C IOBTOPEHUSIMH H 0€3 NOBTOPEHUID)
3amanne 1. CKOJBKUM pa3IMYHBIMU CIIOCOOAaMH MOXKHO PAaCCTaBUTh HAa MOJKE 9 KHUT, TaK YTOOBI

oTpeneeHHbIe 4 KHUTH CTOSITN PAIOM?



Pewenue. bynem cuurtaTh BBIIENEHHBIE 4 KHUTH 3a OJHY KHHUTY, TOrga i O KHHAT CYIIECTBYET

P6 =6!=720 cnoco6os nepecranosku. Ho onpeneneHubiec 4 KHUIM MOKHO IEPECTABHTH MEXAy coOoi
P4 =41=24 cnocobamu. Ilo IIpaBUILYy YMHOXCHHS HMEEM P6 : P4 =720-24=17280 cnoco6os.

3aganmne 2. CKOJBKO TPEXKHOIIOYHBIX KOMOWHAIIMHA CYIIECTBYET Ha KOIOBOM 3aMKe (6ce mpu KHONKU

HAdNCUMArOMCst 0OHOBPEMEHHO), €CIA Ha HeM Beero 10 mudp.

Pewenue: Tak KaKk KHONKM HaKUMAIOTCS OJHOBPEMEHHO, TO BBIOOp ITHUX TpeX KHOIOK — COYETaHHE.

OTcro1a BO3MOXKHO

3 1o (71)-8-9-10 8-9-10

3= = = =120
3M10-3)1 37! 1-2-3

3amanne 3. B xpyxke no nHpopmarnke 3anumarorcst 10 cTyZIeHTOB, KpYXKKe 10 MaTeMaTHKe — 15, B KpyxKe
mo ¢usuke — 12 u B Kpyxke 1mo XxuMuu — 20 cTyaeHToB. CKOJIBKIMH CIIOCO0AaMH MOYKHO COCTaBHTh KOMaHIY W3

TpexX I/IH(i)OpMaTI/IKOB, YCTBIPEX MATCMATUKOB U ABYX XHMHUKOB?

Pewenue. 3 10 nereil, 3aHMMArOmMXcst B KPy>KKe 10 MH(pOPMAaTHKE, HY>KHO BBIOpaTh 3 deJIOBEKa, 3TO

MOJKHO CICJIaTh

X 10! (7)-8-9-10 8-9-10
10 = = = =120 crococamu.
3410 - 3)! 3171 1.2-3
W3 15 cTyneHTOB, 3aHUMAIOIIUXCSA B KPY)KKE IO MaTeMaTHKE, HY)KHO BBHIOpaTh 4 4eloBeKa, 3TO MOXKHO
caeiiaTtb
g_ 1S ()12:13.14:15 12131415 _ o
Baa5-4) 4111 ©1.2.3.4 crocobav.

U3 20 4enoBek 3aHUMAIOIINXCS] KPYXKKE [0 XUMHH, HY)KHO BBIOpaTh 2, 3TO MOXKHO C/IeNaTh

c:_ 200 _(18):19-20 19-20
2120 - 2)! 21-18! 1-2

=190 cnocobamu.

Tor,ua 0 TMpaBUITy YMHOXCHHSA, YUCIO CII0COOOB COCTABHUTH KOMaHAy, 3aJaHHOro B YCJIOBUU 3ajJiavu,

COCTaBa MOKHO C130 . C145 . CZZO =120-1365-190=131122000 criocoGamn.

3amanne 4. 113 § OackeT60MCTOB 1 4 BOJICHOOINCTOB HY’)KHO COCTaBUTh KOMaHAYy U3 6 UeJIOBEK, B KOTOPOI

IOJDKHO OBITH XOTS OBl IBa BoJeiiOomcTa?
Pewenue. CyiiecTByeT Tpu BapHaHTa COCTABICHHS YKa3aHHON KOMAaH/IbI:

1) xomaHIa coCcTOUT U3 2 BONEH6OIMCTOB 1 4 GACKeTOONMCTOB, YUCIIO CIOCOO0B COCTABUTh TaKyl KOMaHIY
4 41 8! 34 56-7-8
STOM4-2) 48—4) 1.2 1.2-3-4
2) KOMaH[a COCTOMT U3 3 GackeT0OoaMCTOB U 3 BOJIEHOOINCOB, YHCIIO CIOCO0OB COCTABUTH TaKyK KOMaHIY
8,678
A8-3)  1.2:3
3) xomanja cocTouT U3 4 6acKeTOOIUCTOB U 2 BOJEHOOIMCTOB, YUCIO CIIOCOOOB COCTABUTh TaKyl0 KOMaHIy
8 78
218-2)! 1.2

=6-70=420.

pasno: C; -C

paBHO C3C83=4 =4.56=224

=1-28=128.

4
paBHO C4 : Cg =



CJ'Ie,Z[OBaTeHI:HO, IO IpaBUly CyYMMBI YHUCJIO BCEBO3MOXHBIX CII0COOOB COCTaBHUTh TaKyl0 KOMaHIy paBHO

C:-Ci+C,-Co+C} -Ci =420+224+28=672.

3a)1a1me 5. CKOJIBKUMH CII0OCO0aMU MOKHO pacnpeaciinTb CEMb MOJIOABIX CHCIUATIMCTOB 110 TPEM (banaM,
B KOTOPBIM COOTBETCTBEHHO HY>KE€H OAWH, ABa, YETBIPE CHCHI/IaJ'II/ICTa?

Pewenue. I3 cemn crennanicToB BEIOMPAaeM OIHOTO JIFOOOTO CIIEHHUAINCTA B MEPBYIO (PUPMY, 3TO MOXKHO

1
caeiiaThb C7 = 7 CHOCO6aMI/I. 3aTeM N3 OCTaBHIUXCA HISCCTU CIHCUHUAJINCTOB BI)I6I/Ipa€M J'IIO6I)IX ABOUX -
, 6 (4)5.6 56
2 _ _
2M(6-2)! 214l 1.2

= 15 criocobamu. OcTaBIimecs YETBIPE CIICHUAIMCTa HalpaBJIAIOTCA Ha

4
pa60Ty B TPETHIO (1)I/IpMy, YHUCIIO CHOCO6OB BI)I6paTB HX paBHO C4 = 1 . Torna o npaBuly YMHOXCHUSA YUCIIO

CIIOCOOO0B TaKHX Pa3lIMUHbIX paclpeiesIeHnii paBHO C; : C62 -C : =7-15-1=105.

_ T (4567
112141 (41)-1-2

Jpyro# BapraHT peleHre oCyIIecTriseTcs mo Gopmyie (5) P7 (1,2,4)

3aganne 6. CKONBKMMH CHOCOOaMH MOXHO pacCaJuTh YETBIPEX CTYICHTOB, YYacCTBYIOIIUX B
KoH(pepeHIH Ha 25 MecTax, eCJu U3BECTHO, YTO OJMH OIpPe/eIeHHBIH CTYIEHT NOJKeH cuaeTh Ha 10-om
MecTe?

Pewenue. O603HauuM yeThipex cTyaeHTOB OykBamu A, B, C, /[. IlycTh ompenencHHbI CTyneHT A
cameT Ha 10-0e MecTo, TOTHa A OCTABIIMXCS TPOMX MOJXKHO BHIOpaTh 3 MecTa m3 24 OCTaBIIUXCS MECT,

oo 24 (21)22:23:24 22.23.24
#3124 -3)! 3121 1-2

YuuTeiBas, YTO TpO€ CTYAEHTOB Ha TPeX MECTaxXx MOTYT pa3MecTUThcs 3! pasnuuHBIMU crmocobamwu,

=2024 cnocob0amu.

9TO MOXHO CHacJIaThb

IMOJIy4YruM, YTO TPOUX CTYACHTOB Ha 24 MecTaXx MOXKHO paccaanuTtb A§4 :3'C234 = 20246 :12144

Pa3IMYHBIMU CIIOCOOaMHU.

3aganne 7. Ha xoH(pepeHOHN DOJDKHBI BRICTYNUTH 8 demoBeK. CKOJBKHMH CIIOCOOaMHU UX MOXKHO
pa3MecTUTh B CIIMUCKE OPaTOPOB TakK, YTOOBI MEXy JIMLIaMU A ¥ B BBICTYNMIIO HE MEHEe OJHOTr0 oparopa?

Pewenue. Haiinem cHadala 4uCiIO CIOCOOOB pa3MeNIeHUS OPaTOPOB B CIUCKE TakK, YTOOBI cpasy
nmocie opatopa A Beictynai B. Cuurtast opatopoB 4 u B 3a 0QHO JUI0, MOXYyYUM 7! pa3IUYHBIX CIIOCOOOB
BBICTYIIJICHUH (YHMCIIO TIEpecTaHOBOK M3 7 3JeMeHTOB). Torixa 4YuCiIO BCeX BO3MOXKHBIX pa3MelleHHiH

OpaToOpoB B CIHCKE Tak, 4ToObl numa 4 W B BeICTymamm pspoM, OyIeT paBHO 2-7 crnoco6am
(Bo3MOXHBI JBa BapuaHTa BbicTyluleHuil: 4B u BA). Ha coOpanuum 8 opaTopoB MOTYT BBICTYHNUTH 8!
pas3nu4HbIMH criocobamu. Torma pasMecTHTh OpaTOPOB TakK, YTOOBI MEXIy TUIaMH A W B BBICTYNHIO HE

Menee oaHOro oparopa, Moxkuo 81—2 - 7!=T71(8 —2) =716 =30240 pasnuuusivu ciocoGamu.

3ananue 8. JlecsiTh KOMaH/ Y4acCTBYIOT B PO3BITPHIILE MIEPBEHCTBA 10 (yTOOIY, JIy4IlIne U3 KOTOPBIX
3aHuMaT 1, 2 u 3 MecTta. ABE KOMAaHMbBI, 3aHABIIME IOCJICIHHE MECTa, BHIOBIBAIOT M3 COPEBHOBaHUS.
CKOJIBKO Da3jU4YHBIX BapHaHTOB pe3yJibTaTa IEPBEHCTBA MOXET OBITh, €CIH YYUTHIBATh TOJBKO

TIOJIOKECHHUE MMEPBBIX TPEX U MOCIEAHUX ABYX KOMaHI[?

Pewenue. ITepsrie TpH MecTa MOKHO pacmpeiennuTs
10! 100 (7")-8-9-10
130 = =—= L =8:9-10=720 cnocobamu. B pesymbrare ocraHercs 7 KOMaHM, M3
10-3)! 7 (7)
KOTOPBIX 2 KOMaH/IbI BRIOBIBAIOT (B 3TOM CITydae IMOPAIOK BBHIOBIBIIMX KOMAH/ HE Ba)K€H), YHCIIO BCEX BO3MOKHBIX

7 (367 67
A(7-2)!  2A5 1.2

21,

2
croco0OB BBIOOpA ITHX KOMaHI HaxoauM 1o dopmyne (4) C7



HCHOHBSyIO NpaBujI0O  YMHOXCEHHSA, HaXOAUM HCKOMOE€ YHCJIO BapHaHTOB peE3yjbTara IIEPBEHCTBA

Ay -C3 =720-21=15120 .

3amanne 9. ABTOMOOUIIBHBIE HOMEPA COCTOST U3 ABYX MIM TpeX OykB M Tpex unudp. Haitnure guncno
TaKUX HOMEPOB, €CIIH UCIIONIb3YeTCs JBAALATH YeThIpe OYKBBI JIATHHCKOTO andaBuTa U fecsaTh nudp.

Pewienue. Tlo ycnoBuio 3aadn aBTOMOOHIBHEIE HOMepa MOTYT ObITh THNa AB123 (maTupa3psamaHsrii)
uin AAB122(mwectupa3psaaHblii), OyKBbl U HUPPHI MOTYT MMOBTOPSITHCS

2 3 2 3
IIsTupaspsimHple HOMEpa  MOXKHO  COCTaBUTH A24 (I’l) : Alo (n) =24°-10 criocobamu,

3 3 3 103
mectupaspsansie - Ay, (1) A;y(n) =24 -10° cnocobamu. Tak Kak NATUPaspsAHbIC U WECTHPA3PSIHBIE

HOMEpa HEC COBMCECTHBHI, TO Io npaBuIlry CYMMBI BCETO aBTOMOOUIBHBIX HOMEPOB

syner Ay, (n) - Ay (n)+ A3, (n)- 43, (n) = 24% -10° +24° -10°.

3apanne 10. B 1nBeToyHOM MarasumHe IpPOJAIOTCS LBETH YeTbipex COpPTOB. CKOJIBKO MOXKHO
COCTAaBHTh pAa3JIUYHBIX OYKETOB M3 NATH LBEeTOB B Kaxaom? (BykeTsl, oTiuyaronigecs JHIIb
PacroIoKEHHUEM [[BETOB, CYMTAIOTCS OJJMHAKOBBIMH. )

Pewenue. TlockosibKy TOPSAJAOK PacCIOJIOKEHHS IBETOB B OyKeTe HE HUrpaeT pPOJIM, TO YHUCIO
OyKeTOB pPaBHO 4YHCIY COYETAHHH C IOBTOPEHUSMH U3 4YETHIPEX ODIEMEHTOB IO MATh B KAXKIOM.
CienoBaTtenbHO, MPUMEHSS dbopmyny 7 HaXoJ UM qT0, MO>KHO COCTaBUTh

8 5-6-7-8
C3n)==C5,, =C5= _GY
S48 -15)! 5.1.2-3

=56 Pa3UYHBIX OYKETOB.

3aganne 11. JIupT, B KOTOPOM HAXOIATCS BOCEMb NACCAKHUPOB, OCTAHABIMBACTCS HA MIECTH JTaKax.
[Taccaxupbl BBIXOJST TpyIIaMd MO OXHOMY, TPH M ueTbipe uenoBeka. CKOJIBKMMHU CHOCOOaMH 3TO MOXKET
NPOU30MTH, €CIIM Ha Ka)KIIOM 3TaKe MOXKET BBIWTH TOJBKO OJHA TPYIIa TacCaXUPOB, IPH 3TOM HOPSIOK BBIXOAA
MacCaXUPOB OJHOU TPYMIbI HE UMEET 3HAYCHHUSI?

Pewenue. Bocemp maccaxxupoB pa3douTe Ha Tpu Tpynmel mo 1, 3 um 4 demoBeka MOXHO
P(13.4)= 81 _(4):5:6:7-8
113141 (4)-1-2-3
s 6 (3)-4-5-6 4-56
T36-=3)! 33 1.2:3
obiee xommuectsa crocotos P (1,3,4)- C¢ =280 - 20 = 5600 .

=280 crocobamun. BriOpaTh Tpu 3Taxka Ui BBIXOJA M3 LIECTH dTa)xel

MOXHO =20 cnocoamu. Ilo MPaBIIY YMHOXEHHSI HaXOIUM

ITo Teme «I'padbi»

3amanme 1. Ha pucyHkax INpeICTaBIEHHBIX HIDKE HAWTH CllefylonMe BHABI TpadoB: NpoCThHIE,
niceB0rpadpl, TpUBHANIBHBIE, HYJIb-Tpad), NOJIHBIN, JBYIO0IbHBIH.



xz.

X3

X1

3aganmue 2. [TocTpouTh MAaTPHUIBI CMEKHOCTH U MHIUACHTHOCTH JUIS TPagoB:

3ananue 3. BoccTaHOBUTE reOMETPHUYECKOE TPEACTABIECHHE Tpada 1o MaTpHLe
MHINACHTHOCTH:

v, (1 -1 0 0 0 1
v,] 0 0 1 0 -1 0
v,/ 0 1 -1 0 0 0
Vil o 0 0 1 1 0
Vil-1 . 0 0 -1 0 -1

3a)1a1me 4. ,Z[J'ISI 3aJaHHbIX I‘pa(l)OB, NpeACTaBIICHHBIX TCOMETPUYCCKHU, ITOKA3aTh UX I/I30M0p(1)I/I3M.



¥ Vs, Vs 2, €5

2 v a2
Vy Vg Vi 4 3

3aganue S. [TocTponTs MaTpUIly MHIMACHTHOCTH U Tpada, 3aJaHHOTO CITIUCKAMH CMEKHOCTH:

a:b,d,; b:a,c,d, f; c:b, f; d:ab,f; e:; f[f:bc,d.

3apanue 6. Haiitu crenenu BepiinH rpada.

3apanue 1. [TocTpoHUTh MaTPULBI CMEXKHOCTH M MHLMACHTHOCTH [UIsl rpada, npenBapuTeIbHO 0003HAYUB €ro
BEPIIUHBI M pedpa MPOM3BOIHLHBIM 00pa3oM:

3ananme 2. BoccTaHOBUTHL T€OMETPUIECKOE TIpeicTaBlIeHue rpada mo MaTpuiie

CMEXKHOCTH:

1 011 0 0 1)
1 01 00O0O0O0
01011100
1 01 01 001
1 01 10 110
001 01010
00001 101
100100 10

3aganme 4. [I'padp 3aman MHOXecTBoM BepumwmH V = {a,b,c,d,e, f} W MHOXecTBOM pebep.

E ={(a,c),(a, f),(b,c),(c,d),(d, f)}. Wzobpasure paHHbIi rpad, MOCTPOUTE OIS HEr0 MATPULbI

CMECKXHOCTH U THIUACHTHOCTH, CITMCKH CMCKHOCTH.

Kpurepuu ouenku
Palora Ha IPaKTUYeCKOM 3aHSATUM

OcCHOBHOM (I)OpMOi/‘I IMPOBEPKU TCOPCTUYCCKUI'O MaTCpHalia ABJIACTCA PCHICHUC 3aJla4 Ha IMPAKTUYCCKOM
3aHATHH.



Kpurepusimu A71s1 OLIEHKH PE3YJIbTATOB SIBISIOTCS:
96asn0B.-[IpakTHueckoe 3a1aHNe BBIOIHEHO BEPHO, OTCYTCTBYIOT OIIMOKHM Pa3NIHBIX THIIOB.

6-8 0aas10B- X0 pemeHns BEpeH, MOIydIeH HEBEPHBII OTBET U3-3a BEIYUCIUTEIFHONW OMIHOKH, HO TIPH 3TOM
HMMEETCsI BEpHast [OCIIE0BATEILHOCTh BCEX IArOB PEIICHUS

3-5 6a/u10B- X0]1 pelIeHUs BEPEH, MOIYUYCH HeBEPHBIN OTBET M3-3a 3HAUUTEIBLHOMN OIIMOKH

1-2 6annoB- Xox pemeHns BEpeH, 3alaHie He PEemIeHO 10 KOHIa

00as1510B- X011 peIIeHus] He BEPEH, MOJTyueH HEBEPHBIH OTBET



MuHHUCTEpCTBO HayKH U BhIcIIero oopazosanus Poccuiickoii deneparyu
denepanbHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIET0 00pa3oBaHus
«CEBEPO-BOCTOYHbBIIN ®EJIEPAJIBHBIM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texuuaeckuit uacTHTYT (Prmuan) PIAOY BO «CBOY» B r. Hepronrpu

KADOEJAPA MATEMATHUKHU U UTHOOPMATUKHU
IToaroroBka K NpakTHYeCKOMY 3aHSITHIO (MHAMBHAYA/ILHAs IOMaLIHssA padoTa )

npu3sBaHa CHCTEMATU3UPOBATH 3HAHUA, IO3BOJIACT HOBTOPUTH M 3aKPCIIUTHL MaTCpHall. CTy,Z[eHT BBIIIOJIHACT
BapuaHT HHHHBHHyaﬂLHOﬁ Z[OMaHIHeﬁ pa6OTBI, HOMEDP KOTOpOro cCoBIaJa€T € HOMEPOM €ro (baMI/IJ'II/II/I B
AyTUTOPHOM KypHaJIC. I[OMaIHHI/Ie 3aJaHusA BBIIIOJIHAIOTCSA B COOTBETCTBHUU C Fpa(bI/IKOM N3YYCHHUS AUCHUIUINHBI U
CHAKTCA Ha NPOBCPKY NPEIIoAaBaTeIIto.

HNuauBuayajibHble JOMALTHUE 3a1aHUS
[To Teme «KomOuHaTopuka»
Bapmnanr 1.
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Bapnanr 2.
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Bapuanr 3.
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2. TIpoBepuTh PaBEeHCTBO: C2 + C3 + C4 + Cs = C6
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Bapnanr 4.
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Bapuanr 5.
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Bapuanr 6.
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Bapuanr 7.
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3. Haiitu Bce HaTypanbHbI€ /1, YOBIETBOPSIONIUE YCIOBHIO: An =15-4 no2

Bapuanr 8.
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2. IIpoBepuTh paBeHCTBO: C3 + C4 + C5 + C6 = C7
3. HaiiTu Bce HaTypamnbHbIE 7, yIOBIETBOPSIONIUE YCIOBHIO: A: +C :_2 =14n

Bapuant 9.
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3. Haiitu Bce HATypalibHbIC 71, YOBJIECTBOPSIOLINE YCIOBHUIO:
Bapuant 10.
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Bapuanr 1.
1. CKOJIbKUMH C1I0cO0aMH MOYKHO COCTaBUTh CITMCOK U3 8 uesloBeK?
2. CKOJIBKO CYIIECTBYET Pa3IMUHBIX CEMU3HAYHBIX TelIe()OHHBIX HOMEPOB?
3. B HEkoTOpOM rocymapcTBe HET JABYX JKUTEINCH ¢ OMHAKOBBIM Habopom 3y0oB. KakoBa Mo)keT HauOoJIbIIIast

YHCIICHHOCTh HaCeJICHHs ToCyIapcTBa (Hanbopiee 9rcio 3y0oB 32)?

4. CKoJIbKUMH CcrIoco0amMK MOXKHO paszaeiuTh 30 pa3yinuHbIX NPEIMETOB Ha TPU IPYMIBI TaK, YTOObI B OJHOU
rpymre 06110 15 mpeaMeToB, B 1pyroit - 10 mpenMeToB, B TpeTbeit - 5 mpeaMeToB?

5. CKOJIBKO CYIIECTBYET Pa3IM4HBIX NepecTaHoBOK OykB cioBa JNPDEPEHIINAJI?

6. U3 8 pomamek m 5 Xpu3aHTEeM HYXXHO COCTaBHTH OYKET, COIep)Kamlwidi 2 poMamrkd W 3 XpU3aHTEMEI.
CKOJIBKO MOKHO COCTAaBUTH PAa3IMYHbIX OyKeTOB?

7. B xomone 36 xaprt, u3 HuX 4 Ty3a. CKOJIBKIMH CITIOCOOaMHU MOYKHO BBHITAIIUTE U3 KOJOABI 6 KapT TaK, 9TOOBI
cpeau HuX ObuUTO 2 Ty3a?

8. Y mamsI Tpu s0J0Ka, TpY TpyImd U Tpu OanaHa. KakIpiil eHb B TeUeHWE TPeX THEH OHA BHINACT CHIHY IO
Tpu 1wiona. CKOJIBKMMH COCOOAMU 3TO MOXKET OBITh cliesIaHo?

9. W3 9 minoBIoB u 4 NpeITyHOB B BOLY HYXXHO COCTaBHTh KOMaHIy U3 7 YEJIOBEK, B KOTOPYIO OJDKHO BXOJIUTH
XOTs1 ObI Ba npbiryHa. CKOJBKMMH CIIOCOOaMH 3TO MOKHO CJienaTh?

10. CkonbKO pa3iIWYHBIX 3BYKOCOUETAaHMH MOXKHO B3ATh HA JIECSTH BBIOPAHHBIX KIIABUINAX DOSUIL, €CIH
3BYKOCOYETAHHE MOXKET COJEPIKATh OT TPEX 10 JIECITH 3BYKOB?

Bapuanr 2.
1. CKOIIBKO CYIIECTBYET MIECTU3HAYHBIX YHUCEN JENSIIUXCs Ha 27
2. CKOJIBKO CyIIECTBYET TAaKHMX NEPECTAHOBOK CEMH YYECHHKOB, IPH KOTOPBIX TPH ONpPEIEICHHBIX YyUCHHKA
HaXOJATCS PAAOM C APYT Apyrom?
3. Ckoubko aenuteneit umeet yncio 105?
4. CkosbkumHu criocobamMu MoxkHO nepectaBuTh OykBbl cnoa HEOIIPEJIEJIEHHOCTD Tak, uTo0bl OyKBBI

«H» He crosm psgom?

5. [Tsarepo mainsieii BeIOMparoT ciagocTi. CKOJIBKMMHU CIOCOOaMU MOXHO BBIOpAaTh CIAaJOCTH, €CIIN KaX bl
MaJTBIII MOXET BBIOPATh OIWH U3 IECTH BUIAOB?

6. Bpurana pabounx cOCTOUT U3 2-X IUIOTHUKOB, 3-X IITYKaTypoB U 1-ro croispa. CKOJIBKO pa3iniHbIX OpUran
MOJKHO COCTaBHUTPH U3 KOJUIEKTHBA, B KOTOPOM 15 mIoTHUKOB, 10 mTykaTypoB 1 5 cTOISpOB?

7. CKOJIBKO CYIIECTBYET pPas3iIMYHBIX HCXOJOB AKCIIEPUMEHTa, CBA3aHHOTO C IISATHIO OpOCaHUSIMH MOHET?
(Mcxompl JBYX OKCIEPUMEHTOB CUMTAIOTCS Pa3lUUHBIMH, €CJIH OUYEPEJHOCTh BBINAACHHS IepOOB B ITHX
9KCIIEPUMEHTAaX HE COBIAJAaeT C OYEPEIHOCTHIO BBIMAJCHUS «PEIIEK».)

8. CKOJIBKMMH CITOCOOAMU MOYKHO Pa3JI0kKHUTh B UETHIPE KapMaHa IMsATh MOHET Pa3HOTO JOCTOMHCTBA?

9. [TaTh IOKOIAJOK U TPH anelbCHHA HY>KHO Pa3JIOKUTh B JBA MAKETa TaK, YTOOBI B KAXKAOM IaKeTe ObUI XOTs
Obl OIIUH aleJbCUH, U YTOOBI KOJIMYECTBO MPEIMETOB HAXOISIIUXCS B MakeTe ObUIO OJMHAKOBBIM. CKOJBKHMH
CII0CO0aMM 3TO MOXHO C/ENaTh?

10. Ilyctp OyKBBI HEKOTOPOIi a30ykK 0Opa3yIOTCs Kak MOCIEI0BATENLHOCTh TOYEK, TUpEe U 1podenoB. CKOIBKO
pa3InYHBIX OYKB MOKHO 00pa30BaTh, €CIIM MCHOJIBb30BaTh 5 CHMBOJIOB?

Bapuanr 3.
1. CKOJIBKO pa3iMyHbIX TpeX3HauHbIX (P MOXHO coctaBuTh M3 mudp 5, 6, 7, 8, 9 ecnu udpsr MoryT
TIOBTOPATHCS?
2. CKOJIKO Pa3iIMYHBIX aKKOPJOB MOXKHO B3STh Ha JIECATH BHIOPAaHHBIX KIJIABHIIAX POSUIS, €CIN KaKAbId

aKKOPJ COAEPHKUT OT TPeX A0 AECATH 3BYKOB?
3. CkostbkuMH criocobamu MoXkHO niepectaBisiTh OykBbl ciioBa HEIIPEPBIBHOCTD?



4, Crynendeckuii npopxom n3 20 demoBeKk H30HMpaeT MpelcenaTelns, CeKperaps W 3 UWICHOB KOMHCCHH.
CKOJIBKO pa3sTUYHBIX KOMUCCHH MOXET OBITh COCTaBJICHO?

5. B Maraszune mpoJaroTcsi MIapUKOBBIE PYYKH JeciITH BUIOB. CKOJIBKUMH CHOCOOAMHU MOXXKHO KYMHTh HabOp W3
[IECTH PyYeK, €CIIH B MPOJIaXKe PyUeK KXKIOTO BHA HMECTCS HE MEHEe IIeCTU?

6. Homepa TpamBaiiHbIX MapIiIpyTOB WHOIJa 0003HAYAIOTCS JBYMs IIBETHBIMU (oHapsiMu. Kakoe koandyecTBoO
Pa3IMYHBIX MAPIIPYTOB MOKHO 0003HAYUTh, €CITU HCIIOJIB30BaTh ()OHAPH BOCEMU I[BETOB?

7. Y Mamm 10 xaur no nurepatype, a y Ilern — 8 xuur no ucropuu. Cxonpkumu criocobamu Mama u [ets
MOTYT IOMEHATBCS APYT C APYTroM Mo 6 KHUT?

8. CKOJIbKUMH CIIOCO0aMH MOXHO BBIOPATH IIECTh OJMHAKOBBIX MJIM Pa3HBIX MUPOXKHBIX B KOHIUTEPCKOM, Iie
MMEETCS OJTUHHAMIATE PA3IHMYHBIX BAIOB MHPOKHBIX?

9. Pacnmcanme omHoro mHA comepkuT 4 mapel yueOHBIX 3aHATHH. OmpeenuTh KOJINYECTBO BCEBO3MOYKHBIX
paCIHCaHUA IPU BBIOOPE MPH BBIOOPE U3 9 TUCIUTUINH.

10. CKOJBKUM crtoco0aMu MOXKHO Tpymiry U3 12 denoBek pa3OMTh Ha JBE MOATPYIIHI, B OMHOW M3 KOTOPBIX
JIOJDKHO OBITH He OoJiee MATH, a APYror He Oojiee ACBITH YeIOBEK?

Bapuanr 4.

1. CKOJBKUMHE CITIOCO0aMH MOXKHO Pa3MECTHTh CEMb 3alICB MO CEMHU KICTKaM, €CIH B OJIHY KJIETKY MOXKHO
MOCAIUTh TOJIBKO OJTHOTO 3aima?

2. CKOJIBKO BCETO MATU3HAYHBIX YETHBIX YHCET MOXHO COCTaBUTh U3 mudp 2, 3, 4, 5, 7, 8 ecnmu mudps B
KQKIIOM M3 3TUX YUCENT HE MOBTOPSETCS?

3. 3aMOK OTKpBIBAaETCS TOJIBKO B TOM CIIy4ae, €CIIM HaOpaH ONpeeIICHHBIN TPeX3HAYHBIA HOMEp U3 IIATH HuQp.
[TompITKa COCTOUT B TOM, YTO HaOMparoT Hayraj Tpu MU(pPHL. YragaTe HOMEp yIaloch TOJBKO Ha MOCIEIHEH u3
BCEX BO3MOXKHBIX MONBITOK. CKOJIBKO MOMBITOK MPEAIIECTBOBAIO YIAUHON?

4, Janer 10 Todyek, HUKaKue TPH U3 KOTOPBIX HE JiexkaT Ha OAHON npsiMoi. CKOJBKO TPSIMBIX MOXHO ITPOBECTH,
COE/IMHSISL TOUYKH TIOTIapHO?

5. 18 KHUr — 5 KHUTI' Pa3IMYHBIX aBTOPOB M TPEXTOMHHK OJHOTO aBTOPa — IOMEIIEHBI HA KHWKHYIO TOJIKY.
CKOJIBKUMH Cc11oco0aMt X MOKHO pacCTaBUTh Ha ITOJIKE TaK, YTOOBI KHUT'HM aBTOpa TPEXTOMHHKA CTOSUIH PAIOM?

6. Ckonbko pa3nuuHbix nepectaHoBok B ciioe CTEPEOMETPUA?

7. [To aBTOMOOMIIEHOW Tpacce HMMEIOTCA MecTb CBETOGopoB. CKOIBKO MOXET OBITh JaHO pa3IHYHBIX
KOMOMHAIIMH MX CUTHAJIOB, €CJIM KaXIbIii CBETO(OP UMEET JIBa COCTOSHHS: KPACHBIH U 3€JICHBIIN?

8. CKOJBKUMH CTIOCOOAaMH MOKHO BBIOPATh IBYX OTBETCTBEHHBIX M3 TPYIIITHI B MIATHAIIATH YeJIOBEK?

9. U3 xosnekTrBa, B KOTOpoM paboraer 18 yenoBek, 4 COTpyIHHUKA JOJDKHBI yeXaTh B KOMaHUPOBKY. CKOJIBKO

MOJKET OBITh PA3NUYHBIX COCTABOB STOW TPYNIBI, €CIIH IUPEKTOp, €ro 3aMeCTHTEIh W TIIABHBIA Oyxranrep
OJTHOBPEMEHHO yeXaTh He MOTyT?

10. Bocemb cTyIeHTOB IOJKHEI HAllUCATh OTYET, coaepykamuid 16 myHkToB. CKOJIBKUMH CIIOCOOaMHU BO3MOKHO
pacmpeielieHie MaTepraia MeXAy HUMH, €CIIH J1Ba YeJIOBEKa TOJDKHBI HAMMCATh 110 TPU MyHKTA, YEThIPE - MO J1Ba
1 JIBa - TIO OJTHOMY ITyHKTY OT4eTa?

Bapuanr S.
1. CKOJIBKO CYIIECTBYET Pa3IMYHBIX TeJe(OHHBIX HOMEPOB, €CIH CUNTATh, YTO KAXKIBIH HOMEP COIEPKHUT OT
ISITH JI0 CeMHU TTU(p?
2. Ha crome nexutr 6 kpacHBIX W 5 3ermeHBIX KapaHpaamra. CKONBKAMH CHOCOOAMH MOXKHO BBIOpAaTh TpH
KapaHzaama?
3. CKoipK0 pa3nmuaHbIX nepectaHoBoK B cioBe BECKOHEUYHOCTDB?
4. Nmeercs 4 Buaa anb00MOB, 5 BUJOB Kpacok U 6 pa3nuyHbIX. CKOJIBKUMHU CIIOCOOAMU MOJKET OBITh HAKPBIT
BbIOpaH HaOOp, comepKaluii Bce TPH MPEIMETa, €CITM KXl MOTydnT OJUH anb00M, OAWH BUA KPACOK M OJHY
KHCTOUKY?
5. B BBIMYyKIIOM CEMHYTOJIBHUKE NPOBEICHBI BCEBO3MOXKHBIC NHATOHAIH, IIPU 3TOM HHUKAaKHE TPU M3 HHUX HE

nepeceKaroTcs B 0JJHOM Touke. CKOJIBKO TOYEK MepecedeHrs YKa3aHHbIX JUaroHayien?

6. CKOJBKUMH CITIOCOOaMU MOYKHO PACIIPEeNUTh 18 pa3IMyHBIX MPeIMETOB MEXIY TPEMs JTUIIAMHU TaK, YTOOBI
KaX/IbIi MOJTYYHJI IIECTh IPEMETOR?

7. B gyemnuonare 1mo mporpaMMHpOBAHUIO YYAaCTBYIOT 12 KOMaHJ, YeMNHOHAT MPOBOAWTCS B ABa Kpyra (T.e.
KakJass KOMaHJa JBa)KIbl BCTpedaeTcsi C Jito0oi apyroit). Ompenenurts, Kakoe KOJIMYECTBO BCTPEY CIELyeT
TIPOBECTH.



8. W3 nsiTM XMMHKOB M TPEX MAaTeMaTHKOB Uil Y4acTHsl B OJIMMIIMAJIE  HYXKHO COCTaBHTh KOMaHIy U3 5
YEIIOBEK, B KOTOPYIO IOJKCH BXOJUTH XOTS OBl OJMH XUMUK. CKOIBKAMU CITIOCOOaMU MOXKHO 3TO CIENaTh?

9. BykBb1 a30yku Mop3e cocToar n3 cuMBOJIOB (Touek u Thpe). CKONBKO OYKB MOXHO M300pasuTh, eciu
rorpedoBaTh 4TOObI Kax1ast OykBa cozepkana He Ooiee 4 CHMBOJIOB?

10.  OrbGopouHass KOMHCCHUS COCTOHMT M3 MpEAceaTelisa, ero 3aMeCTUTENS U elle ceMH deloBeK. CKOJIbKUMH
crioco0amMu YICHBI KOMHCCUH MOTYT PACIPEICITUTh MEXIy COO0H 00s13aHHOCTH?

Bapuanr 6.

1. [TaTepo roHOIIEH U TPH JACBYIIKHA BEIOUPAIOT CIIOPTHUBHYIO CEKIUIO. B ceknmu 6opbObI 1 OOKCa MPUHIMAOT
TOJIBKO FOHOIIEH, a B CEKIHIO XyI0KECTBEHHOW TMMHACTUKH — TOJIBKO JIEBYIICK, a B JIBDKHYIO H KOHBKOOSKHYIO
CEKIMIO — U IOHOIIeH U JeBymeK. CKOIBKAMU CIIOCO0aMH MOTYT PAaCHpPEACTUTHCS MEXKIY CEKIUSIMH STH BOCEMb
YeIoBeK?

2. CKOJIBKO CYIIECTBYET pPAa3IMYHBIX MICCTU3HAYHBIX TEIS()OHHBIX HOMEPOB, €CIIM B KaXXJOM HOMEpE HET
MOBTOPSIOIUXCS nupp?

3. JIudgt ocranaBmuBaetcs Ha 9 3Takax. CKOJBKHMH CIIOCOOAMH MOTYT PACHPEICITUTBCS MEKAY STUMH
OCTaHOBKAaMH 5 MacCAXUPOB, HAXOASIINXCS B KabuHe TudTa?

4. CKOJIBKO CYILIECTBYET pa3inuyHbIX nepectaHoBoK B cioBe KOMBUHATOPUKA?

5. ABTOMOOWIIbHBIE HOMEpA COCTOSIT M3 OJHOM, IBYX MM TpeX OykB M 4ersipex uubp. Haliaure uuciao Takux
HOMEPOB, €CITH UCIOIB3YETCs NBAIATh YeThIpe OYKBEI JATHHCKOTO andaBuTa U AeCATh mudp.

6. B typHupe yuactByroT 16 maxmaTtuctoB. OnmpenenuTh KOJIMYECTBO Pa3IMYHBIX PACIHCAHHUHA MEPBOTO Typa
(pacnmicaHUsl CUMTAIOTCSI PA3JUYHBIMU, €CIIH OTIMYAIOTCS YYaCTHHUKAMH XOTsI OBl OJHOW MapTHH, IBET QUTYp H
HOMEp JTOCKH HE YUIHUTBIBAETCS).

7. Jlis mpemuii Ha MaTeMaTHYSCKOW OJMMITHAIC BBIACICHO TPU 3K3EMIUIIpa OJHOM KHUTH, JBA SK3EMIUIIpa
JIPYTOM KHUTH M OAWH 3K3EMIULIP TpeThel KHUTH. CKOJIBKUMH CIIOCO0aMHU MOTYT OBITh BPYYEHBI IPEMUH, €CII B
ONUMITHAJIC YIaCTBOBaTO 20 YEIOBEK U KaXIOMY M3 TPEX MPU3EPOB BPyUYACTCs TOIBKO OJJHA KHUTA?

8. CKOJIBKO CYyIIECTBYET CEMH3HAYHBIX UHCEN, KOTOpbIE OAMHAKOBO UHUTAIOTCA CJIE€BAa HANpaBO M CIIPaBa
HaJIeBo?
9. CaloBHMK B TeueHHME Tpex AHeH noivkeH mocaauTh 10 nepeBbeB. CKOJIBKMMH Crioco0amMu OH MOXKET

pacrpenenuTh JaHHY0 paboTy, eciii OH OyJIeT cakaTh He MEHee ABYX ICPEBHEB B ICHH?
10. M3 nsaATH I0HOLIEH 1 YeThIpeX JIeBYLIEK HaJl0 BBIOPATh 5 YellOBEK TaK, 4YTOObI CPEeH HUX OBLIO HE MEHEe JIBYyX
neBymieK. CKOJIBKUMH CIIOCOOaMH MOKHO 3TO CIIENATh?

Bapuanr 7.
1. CKOJBKO TpeX3HAYHBIX YHCEI, NENAIINXCS Ha 5, MOKHO cocTaBUTh U3 mudp 1,2,3,5,7, ecnu Kaxmoe 4rucio
HE JTOJDKHO COJIEPIKaTh OJIMHAKOBBIX ITHU(P?
2. CKOJBKUMH CTIOCO0aMH MOKHO PaccauTh Ha CKaMerKe 8 4emoBek?
3. Haiity ynciio HabopoB M3 BOCBMHU OTKPBITOK, €CJIM B IPOJIAYKE UMEFOTCSI OTKPBITKH JIECATH BUJIOB.
4. Y4YacTHUKHM IIaXMaTHOTO TYpPHUPA UTPAIOT B 3aJle, I'7Ie MMEIOTCS IIECTh CTONMKOB. CKOJNBKUMHU criocobamu
MOJKHO pacIoJIOKUTh HIaXMaTUCTOB, €CJIM U3BECCTHBI YHAaCTHUKU BCECX HapTl/II‘/II?
5. CKOJIBKUMH CIIOCO0aMH ITOKYIIaTeNb MOKET BBIOpaTh TENEBH30p, XOJOAWIBHUK W CTUPAIBbHYIO MAIIHMHY,
€CJIM B MarasmHe CEMb BUJOB TCJICBU30POB U 110 IIECTh BUAOB XOJOANJIBHUKOB U CTUPAJIbHBIX MaIIng?
6. CKOJBKUMH cIOcO0amMu MOKHO TiepecTaBuTh OykBHI B ciioBe UHTEI'PUPOBAHUE?
7. [Toe3n MeTpo nenaer 15 0CTaHOBOK, HA KOTOPBIX BBIXOJAT BCe maccaxxupbl. CKOJIBKHUMHU CIIOCOOAMU MOTYT
pacIpeaenuThCs MEKAY STUMHU OcTaHOBKaMHU 50 macca’kupoB, BOIIEAIINX B TOE37 ?
8. W3 10 roHomeil u 6 AeBymIKamMu COCTaBIAIOT 4 cMmeuraHHble napbl. CKOJBKHUMHU CIIOCOOAMH 3TO MOXKHO
crenarb?
9. Ha xHmxHO# nosike nmomeraercsi 8 TomoB. CKOJBKMMH CIIOCOO0AMH UX MOXKHO PacCTaBUTh, YTOOBI IIPU 3TOM

1-#t u 3-if TOMa He CTOSsTH pAaOM?
10. U3 rpynmsl B 15 YenoBex MOKHBI OBITh BhIJEIICHBI Opuranup U 4 uieHa Opuraabl. CKOJIBKUMHU CIIOCOOaMHU
3TO MOYKHO CHEIaTh?

Bapuanr 8.

l. B monpasnenennn 20 connat u 5 odumepoB. CKOTBKAME CITOCOOaMHU MOXKHO BBIICIIUTE ITATPYIIb, COCTOSIIIAN
U3 TPeX CcoJJaT U ABYX O(hHULepoB?
2. CKOJBKO AWaroHalleif HMeeT BBITYKJIBIN MATHYTOIHHUK?



3. CKOJIBKO Pa3NWYHBIX CBETSIIUXCSA KOJIEI MOXHO CHENaTh, PACHOIOKHUB MO OKpYyXHOCTH 10 cBeTsmuxcs
JIAMITOYEK (KOJIbI[Aa CYMTAIOTCS OJAMHAKOBBIMU IPH OJWHAKOBOM ITOPSIKE CIICTOBAHHUS I[BETOB)?

4. Bocemp kOMaH[T y4acTBYIOT B PO3BITPHIIIE IIEPBEHCTBA IO BOJICHOOITY, TydIINe 3 KOTOPBIX 3aHAUMAIOT 1-0€,
2-oe, 3-ee Mecra. Tpu KOMaHIBI, 3aHSABIIME MOCICTHHEC MECTa BHIOBIBAIOT M3 COpeBHOBaHUSA. CKOJIBKO pa3HBIX
BAapPHAHTOB PE3yJIbTaTa NEPBEHCTBA MOXET OBITh, €CIM YUUTHIBATH TOJIBKO IOJIOKEHHE HEPBBIX TPEX U IMOCIETHUX
TpeX KoMaH[?

5. CKOJIBKO Pa3INYHBIX IIEPECTAHOBOK MOKHO MONTy4UTh U3 OykB cioBa [IPOTPAMMA?

6. BoceMb CTyIEHTOB CHAOT PK3aMEH IO TEOPUHU BeposATHOCTEH. CKONBKHMH CIIOCOOaMH UM MOTYT OBITH
MTOCTABJICHBl OLIEHKH, €CIIA U3BECTHO, YTO OHU MOTYT HOJIYYHTH TOIBKO «XOPOII0» MIIH KOTIHIHON»?

7. JIBaimaTh BOCEMb KOCTEH JOMHHO pacHpeleiICHBl MEXAYy 4YeThIpbMs HrpokamMu. CKOJBKO BO3MOXKHO
Pa3IUYHBIX pacTpeaeaeHuin?

8. OOIIECTBO COCTOUT M3 CEMH MYXKYMH W TPUINATH TATH KCHIUH. CKOJBKHMHU CIIOCO0aMH UX MOXKHO
CTPYIIIUPOBATH B CEMb TPYIIII 110 IIECTh YEJIOBEK TaK, YTOObI B KQXKIO0H rpyIe ObL1 MyKunHa?

9. U3 mudp 1,2,3,4,5,6,7,8,9 cOCTaBNAIOTCS BCEBO3MOKHBIC TIATH3HAYHEBIC YUCIIA, HE COJCPIKAIIIE OJTMHAKOBBIX
undp. OnpeneauTs KOJIHIECTBO YHCEN, B KOTOPBIX €CcTh udps! 2,4,5 0MHOBPEMEHHO.

10. IIaTe yYEHUKOB cJIEIyeT pacHpeleiuTh IO TPeM MapajuieNbHBIM KiaccaM. CKOJBKHMH CIIOCO0aMU 3TO
MOJKHO CJIeJIaTh?

BapuanT 9.
1. CKOJIBKO TpEeX3HAYHBIX YHCEN, NEAMMXCsS Ha 2, MOKHO coctaButh 0,1,2,3,4,5, ecnu kaxmoe 4UCIO HE
JIOJDKHO COJIEPKATh OJTMHAKOBEIX IH(p?
2. 12 genoBek urparoT B ropoAku. CKOJIBKUMH CHOCOOAMH OHHM MOTYT BBIOpaTh KOMaHAY H3 4 YEIOBEK Ha
COpeBHOBaHUE?
3. CKOJIbKUMH CIIOcO0aMH MOXKHO pa3zeiuTh IpyIiy u3 15 4ejgoBeK Ha JBE MOATPYMIbl TaK, YTOObI B OJHON

OBLITO YETHIpE YEIOBEKa, a B Apyrou 117

4. CKOIIBKMMH CIOCOOAMH M3 CEMHU BUAOB OTKPBITOK, HMEIOIUXCS B aBTOMAaTre, MOXXHO COCTaBHTH HAOOp M3
YETHIPEX Pa3IMIHBIX OTKPHITOK?

5. B mraxmMaTtHOM TypHHpPE Y4acTBYIOT 8 IIAXMAaTHUCTOB TPETHEro paspsia, 6 — BTOPOro U 2 mepBopaspsIHHKA.
OnpenenuTs KOJUYECTBO TAKHX COCTABOB IEPBOTO Typa, YTOOBI MIAXMATHCTHI OJHON KaTETOPHUH BCTPEUAICH
Mex1y co00¥ (1BeT GpUTryp HE YUUTBHIBACTCS]).

6. CKOJIBKO OXKepeNnnii 13 He MeHee TpeX OYCHHOK MOXKHO COCTaBHTH M3 CEMHU OyCHHOK pa3HBIX pa3MepoB?
7. W3 Baspl, e ctosT 10 KpacHbIX U 4 pO30BBIX TBO3IUKH, BHIOUPAIOT OAMH KPAaCHBIN U JBa PO30OBBIX LIBETKA.
CKOJIBKMUMH CIIOCO0aMHU 3TO MOYKHO CHEJIATh?
8. CKOJIBKO Pa3JIMYHBIX NIEPECTAHOBOK MOXHO MOJY4UTh U3 OyKB cii0Ba AJITOPUTMU3ALIMA?
9. JIBa xyprepa HOKHBI pazHecTd 10 MOCBUIOK 1O AecsaTH agpecaM. CKOJIBKUMH CHOCOOAMH OHH MOTYT
pacnpenenuTs padoTy?
10. B smuke Haxomurces 15 peraneit. CKOIBKUMHA CIIocO0aMy MOKHO B3ATh 4 neranu?
Bapuant 10.
1. CKOJIBKUMH CTI0CO0aMH MOXKHO COCTABHUTD CIIMCOK M3 CEMH YEIOBEK?
2. CkosibkuMH crioco0aMM MOKHO M3 13 CTyAEHTOB IpyImbl BBIOpaTh CTapoCTy, €ro 3aMeCTHUTENs U TpU

YeIoBeKa B PEIKOIUICTHIO?

3. YeTbIpe cTpeKa JOJDKHBI IOPA3UTh BOCEMb MHUIIEHe! (Kax bl 110 1Be). CKOJBKHUMHU CIIocO0aMHU OHU MOTYT
pactpenenuTh MUIIECHH MEXTY COO0H?

4. CkofbKo cyliecTByeT pa3inyHbix nepectanoBok ciosa JMMCKPETHOCTD?

5. U3 rpymmer B 12 denoBeKk €XKeTHEBHO B TeUeHHWE O MHEW BBIOMPAIOT IOBYX NeXKypHBIX. OmpenennTts
KOJIMYECTBO pa3JIMYHbIX CIIMCKOB JACKYPHbBIX, €CJIN 1<a>1<zu)1171 YEJIOBCK ACKYPUT OJJUH pas.

6. CKOJIBKUMH CIIOCOOaMH MOXKHO TTOKPACHTh YEThIpe KOMHATBI, €CJIM UMEETCs ISATh IBETOB KPACKU U OJHY
KOMHATY KpacsT B OJJUH LBET?

7. CKOJIBKO CYIIECTBYET YETHIPEX3HAUHBIX YHCEJ, KOTOPBIC OJMHAKOBO YUTAIOTCS CJIEBA HANPaBO W CIIPaBa
HayeBo?

8. B possirpslie nepBeHcTBa CTpaHbl M0 GyTOOITy yuacTByeT IBEHaAUATh KoMaHA. KomaHpl, KOTOphIE 3aiMyT

nepBoe, BTOPOE U TPEThE MECTa, HarpayKAaloTCs COOTBETCTBEHHO 30JI0TOM, cepeOpsiHOi 1 OpPOH30BOM MenassiMu, a
KOMaH/Ibl, KOTOPbIE 3aliMyT IOCIEAHUE IISITh MECT, OKWHYT BBICIIYIO JUTY. CKOJIBKO Pa3iIWYHBIX PE3yJbTAaTOB

MIEPBEHCTBA MOXKET OBITH?



9. N3 Tpex mMaTeMaTWKoOB W NeCATH (U3NKOB HAJO COCTABUTH KOMHCCHIO B cocTaBe 8 uenmoBeK. CKOJBKUMH
CII0C00aMH MO3KHO 3TO CJIEJIaTh, €CJIM B HEH JOKEH OBITH XOTS OBl OJIMH MaTeMaTHK?

10. VI3 BOCBMH pa3IMYHBIX IIBETOB HAZO COCTABHTH OYKET Tak, YTOOBI B HETO BXOAWJIO HE MEHEE TPEeX IIBETOB.
CKONBKHMH CIIOCO0AMU MOXKHO 3TO CI€IaTh?

ITo Teme «JnemeHTHI Teopun rpagos»
3apnanue 1. [Toctpouts nBa rpada, coneprkamux He MeHee 4-X BepiinH. Halith X oObetMHEHNEe U IepecedeHue.
3aganue 2. Hafiti npousBeaenue rpad)oB 1 MPOBEPUTH KOMMYTAaTHBHOCTH Mipou3BeaeHus G;-G> = G»-G
X, Y;

X3

Y, Y,

HNuauBuayaasHasi JOMaNIHASA padoTa

nmpu3BaHa CHCTEMATU3UPOBATH 3HAHUA, IIO3BOJIACT IHOBTOPUTH M 3aKPCIIUTHL MaTCpHall. CTy,Z[eHT BBIIIOJIHACT
BapuaHT HHHHBHHyaﬂLHOﬁ Z[OMaHIHeﬁ pa6OTBI, HOMEP KOTOpOro cCoBIaga€T € HOMEPOM €ro (baMI/IJ'II/II/I B
AyTUTOPHOM KypHaJIEC. I[OMaIHHI/Ie 3aJJaHusA BBIIIOJIHAIOTCSA B COOTBETCTBHUU C Fpa(bI/IKOM N3YYCHHUS AUCHUIUINHBI U
CHAKTCA Ha NPOBCPKY NPEIOAaBaTCIItO.

KpuTtepnu olleHKH HHAUBUHAYATbHOI JoMalIHell padoThI:
W JIP BhIMOJIHEHA MTOTHOCTHIO, 33/Ia4X BBITOJHECHBI MPABHIBLHO, aKKypaTHo -0,5 Oasra.

WNJIP BbllONHEHA MOJHOCTBIO, XOJl PELICHUS 3aJaHUil BEPEH, UMEIOTCS HETOYHOCTH B BBIUMCICHUS U

moctpoeHmsx — 0,4 6amios.

WJIP BbIMOJHEHA HE TOJHOCTHIO, X0/ PEUICHUs 3aJaHuil BEPEH, UMEIOTCS HETOYHOCTHU B BBIYKMCIICHHS U
moctpoeHusx — 0,3 6amios.

W/IP BbIIOIHEHA HE MOJTHOCTBIO, X0/ PELIEHUS 3aJaHUI HE BEPEH, UMEIOTCA HETOUHOCTH B BBIUMCIEHHS U
nocrpoenusix — 0,2 danna.

WJIP BbINOSIHEHA HE TOJIHOCTBIO, X0 PELICHUS 3a/laHUi HE BEPEH, UMEIOTCS HETOYHOCTH B BBIUYUCIIEHUS U

MTOCTPOCHISIX, CJaHa He B TIPeAyCcMOTpeHHbIe cpoku — 0,1 Oamna.

- U[IP we BrmonHeHa — 0 OayuioB.



MunmcTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoii denepannn
®DenepaiabHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHUE BBICIIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBINA YHUBEPCUTET UIMEHU M.K. AMMOCOBA»
Texuudaeckuit uaCTHTYT (Prmuan) PCAOY BO «CBOY» B r. Heproarpu

KADEIPA MATEMATHUKU U MTHOOPMATHUKU

1.
TecTroBblii MaTepuaJ no Teme «MHo:KeCcTBa M ONepalu HAX HUMU»
1. Omepanus 00beTMHEHUS MHOXKECTB ONPEACTIAETCS KakK

2) {x|xeA I/IJ'II/IXEB} 5) {x|xeA erB}

B) r)
3ajiaHbl IPOM3BOJIbHBIE MHOXKeCTBA 4, B 1 C. Pacrionoxure yka3aHHbIe ClIpaBa MHOYKECTBA TaK, YTOOBI
Ka)/10€ 13 HUX OBLIO IMOJJMHOKECTBOM CJIEYIOIIETO 32 HIM.

a. adnZnd 0)4

b. B)dn < r) AUC
Janer mEHOXKecTBa M={ a, b, ¢, d} u N={b, ¢, d, ¢, f, g}. YcTaHOBHTE COOTBETCTBHS MEKIY
0003HAYCHUSIMH MHOKECTB H CAMUMHU MHOYKECTBAMH.

{x|erA I/IXEB} {x|xeA I/IX&EB}

1. Mr1| N 2. MU N
3. M\N 4. N\M
a){a} 0) {a,b,c,d, e, f, g}
B) {b, ¢, d} c) {e, f, g}
Kak 0603Ha49atoT 1ekapToBO NPOU3BEIEHUE IBYX MHOXKECTB A U B?
a aAVYB 6) A% B 8) A\ B r)
ANB

CKOJIBKO JBY3HAYHBIX YMCET MOXHO 3aIicaTh, UCNoib3ys nudpsl 0, 2, 3, 82 (Iloctpouts nepeso
BCEBO3MOXKHBIX BapHaHTOB)

i a)l2 6)5 B) 6 r) 9
YeMy paBHO YHCIIO PIIEMEHTOB B OOBEIMHEHUH JBYX HEMEpeceKaromuxcs MHOxkecTB A u B, ecri n(A) —
YHUCJIO 3JIEMEHTOB B MHOXKeCTBe A, n(B) — umciio aieMeHTOB B MHOKeCTBE B

a. a)n(A U B)=n(A)+n(B)—n(AnN B) 6)n(A U B) =n(A)+n(B)+n(An B)

b. B)n(A U B) =n(A)+ n(B) r)n(A U B) =n(A)+n(B)—n(A/B)
Jano maOXecTBO A = {1,2,5,4,6,3,7}. Kakoe U3 1aHHBIX MHOXECTB HE PaBHO MHOKECTBY A?

a. a)A={1,2,3,4,5,6,7} 6) A={x| 1=x<7,x€R}

b. B)A={x|1=5x=7 x€N} r)A={x | 15x<7 x€Z}
PasHocThIO MaHHBIX MHOXKECTB A={2,3,5,6,8,17,24} u B = {3,4,5,7,8,10,12} aBnsiecTcsi MHO>KECTBO

a. a){2,6,17,624} 0) {4,7, 10, 12}

b. B) {3,6,17,24} 1) {23,5,6,8, 17,24}

Kakas u3 3amuceii Oyaer BepHOH ...
a){3,7,9,11}={1,7,9,3}

0){3,7,9} 11 {1,3,5,9}

6){3,7} 11 {1,3,5,7}

2){3,7} [1{1,3,7,9}



10. Ompenenurte Ha KakoM pucyHke u3zoopaxeno A X B, ecmm A =[1, 5], B= {1, 3, 5}

B)gJ

aﬁ“

2 -

5 +
5 -

6)3 A

5t oe—— 7
I e— 3 //////
{T — { /
0 5 - T 5

11. Omeparus nepecedeHusi MHOXKECTB ONPEEIISIETCS KaK

0) {x|xeA I/IXEB}

a) {x|xe A nnm x € B}

B) {x|x6£A I/IXEB}

r) {x|xeA I/IxeéB}

12. MHOXeCTBO HE COZIepIKaIiee He OJTHOTO JIEMEHTA HAa3bIBACTCS
0) HE 3aHATHIM

a) CBOOOTHBIM

B) IICTBIM

T')HE 3aIO0THEHHBIM

13. B moHenenpHUK B IEPBOM KJIACCe JOJDKHO OBITH TPH ypOKa: MaTeMaTHKa, YTCHHE U (PU3KYIbTypa.
CKOJIBKO pa3jIMYHbIX BAPUAHTOB PACHHCAHHSI MOXKHO COCTaBUTH Ha 3TOT ieHb? ([TocTpouTs nepeBo

BCEBO3MOYKHBIX BapUAHTOB)

a) 8 6)3

B) 6

r)9

14. 3amanbl mpou3BOIBHEIE MHOXECTBA A, B 1 C. Pacmonoxure yka3aHHBIEC CIIPaBa MHOXKECTBA TaK, YTOOBI
Ka)XI0€ U3 HUX OBUIO IMIOJMHOXECTBOM CIIETYOIIETO 38 HUM.

a)ANEMNC

B) A ME

6) C

r) AUC

15. Kakoe U3 JaHHBIX MHOXKECTB SIBIIsIeTCS 00BeIMHEHIEM MHOXKECTB A={K,H,3,y,C,T} u B ={e,T,H,K,1,c}.
a){e K K3y}

B) {c, H, T}

0) {e,k, 3,1, y, H, T}
r) {e,K, ¢, X, 3,1,Y, H, T}

16. Hanbel muoxkectBa M={ 1,b,2,d} u N={b, c, d, ¢, f, g}. YcraHOBHTE COOTBETCTBHS MEKIY
0003HAYCHUSMU MHOYKECTB ¥ CAMHMH MHOKECTBAMH.

YRS
3. MW
a) (b, d}
B {12)

2. MU N
4. N\M

6) {1,b,2,d, e, f g}

c) {e, f, g.c}

17. CoBmamatoT i MHOKecTBa A={7,2,4} mu B={4,7, 2}

a) na

0) HeT

18. Ecmu A - MHOXXeCTBO HaTypaibHbIX uncel, MeHbmmx 10, a B={8,9,10,11,22}, To KOTHYECTBO 37IEMEHTOB

MHOXecTBa A [ B paBHO

v
¥




a)l3 6) 10 B) 12 c)4

19. Ha xakom pucynke n306paxeHo nepeceyenue Muoxkects A u B (A4 M B)?

a) 6) B)

y y o B

19. Bepro mm, uto AX B=Bx 4
a) na 0) et

20 Onepaunﬂ Pa3HOCTU MHOXKECTB OIPCALCIIACTCA KaK

2 {x|xeA I/IJ'II/IXEB} 5) {x|xeA erB}

B) r)
21. 3amansl npou3BobHBIE MHOKECTBA A, B 1 C. PacmonokuTe yKazaHHBIE CIPaBa MHOKECTBA TAK, YTOOBI
KaXJ10€ M3 HUX OBLIO MOJMHOKECTBOM CIIEYIOIIETO 3a HHM.

{x|erA I/I)CEB} {x|xeA I/IerB}

A duBue 6) 4
B) .4t & r) AUC

22. Jlns 0603HaY€EHHS TTyCTOTO MHOYKECTBA HCTIONIb3YETCS CHMBOJT

a)® 6)@ )0 0

23. Nansl muOKEeCTBAa M={ a, b, ¢, d} uN={a, c, d, e, f, g}. YcTaHOBHTE COOTBETCTBHS MEXITY
0003HAYCHUSIMU MHOXKECTB H CAMAMHU MHOYKECTBAMHU.

1. Mr1| N 2. MU N
3. M\N 4. N\M
a){ab,c,de f, g} 0) {a, c,d}
B) {b} o {e f, g}

24. Brinucath, €CIIM 9T0 BO3MOKHO 3JIEMEHTHI MHOMKECTBA, 3aJaHHOTO XapaKTepUCTUIECKUM cBokcTBoM: C =
ft:-4 <t<22 teR}
5

a) {_3:_2:'1’0717 2} 6) {_4:_3"2"17091: 2}
B) TaHHOE MHOKECTBO OECKOHEYHO r) {1,2}

25. TIpu MOMOIIM Y€ro Helb3sl HATJISIIHO M300pa3uTh JEKapTOBO MPOU3BEICHHE HA MHOXKECTBE?
a) rpaduka Ha KOOPAWHATHON TIOCKOCTH 6) xpyroB Diinepa-Benna
B) TaOJIUIBI r) rpada

26. Ha dakynbreTe yyarcst CTyA€HTbI, UMEIOIINE JOMAITHNHN [TepCOHATBHBIN KOMIBIOTEDP U CTYAEHTHI, HE UMEIOIINe
JIOMAIITHEro MePCOHAILHOT0 KoMibloTepa. [1ycTh A - MHOXKECTBO BCeX CTYJIeHTOB (haKyibTeTa; B - MHOXKeECTBO



CTy/IeHTOB (haKyJIbTeTa, MMEIOIINX JTOMAIIHHI IIePCOHAIBbHBINA KoMIIbloTep. Torna pasHocThio A\B 3THX MHOXECTB
Oyzner

Q) MHOJICECBO CIYOEeHIO8 (aKyibmema, He UMEIOWUX OOMAUHE20 NePCOHANLHO20 KOMNbIOmepa
6) MHOJICECMBO BCEX CMYOEeHMO8 (PaKyIbmema

8)MHOICECMBO CMYOEHMO8 (PAKYIbMEemAa, UMEIOWUX OOMAUHUL NEPCOHATbHBIN KOMRbIOMED

¢) nycmoe MHONCECmMa0

27. Onpenenute Ha KakoM pHCyHKe n3o0pakeHo A X B, ecmu A = {1, 2,3}, B=1[2, 4]

ayd 6) ¢4 s) J4
| 1T )
2 —— s A FA
o 12.5 - x 0 7 £ 3 - =3 of‘z..a y - =

28. Kak 0003HauaroT 00beIMHEHUE ABYX MHOXKeCTB A 1 B?

29. 3amaHbl MPOU3BOJIBHEIE MHOXECTBA A, B 1 C. Pacmonoxure yka3aHHBIE CIIpaBa MHO)KECTBA TaK, YTOOBI
Ka)kZI0€ U3 HUX OBUIO IMOJIMHOKECTBOM CJICIYIOIIETO 32 HAM.

DANEMRC 6) A
B)AN¢ r) AUFUC

30. Beinmcarh 3J€eMEHTHI MHOKECTBA, 3aJJAHHOTO XapakTepucTndeckum ceoictBom: C= {t: -6 <t < 4%,

teN}
a) {_55_45_3’_2’_1’0719 27394} 6) {_67'49'39'2:'1:Oa17 2a374}
B) {0,1,2,3,4} r) {1,234}

31. 3agansl mHOKecTBa A={7,2,4,8} u B={7,4 ,2}. BepHbsIM 1151 HUX OyJeT yTBEPKICHHE
a) «MHoxecTBa A 1 B He coaepKaT OJAMHAKOBBIX DJIEMEHTOBY»
0) «MHOXECTBO B €CTh ITOJMHOKECTBO MHOYKECTBA A»
B) «MHOXeCTBO A €CTh ITOJIMHOKECTBO MHOYKECTBA By
r) «MHOXecTBa A U B paBHEI»

32. Yemy paBHO YHCIIO BJIEMEHTOB B JIEKapPTOBOM IPOU3BEACHUHN ABYX MHOXeCTB A u B, eciiit MHOXeCTBO A
COZIEP’KUT a DIIEMEHTOB M MHOXECTBO B comepikut b anemenTos

a)y n(AxB)=a+b 6) n(AxB)=a-b



B)n(AxB):z(a-b) r)n(AxB)=a2;b

33. 3aganbl Mpon3BONBEHEIE MHOKECTBA A, B 1 C. Pacnonoxure ykaszaHHBIE CIIpaBa MHOKECTBA TaK, YTOOBI
KaXJ10€ M3 HUX OBLIO MOJMHOKECTBOM CIIEYIOIIETO 3a HHM.

dnEnd 6) C
B)EMN{ r) AL

34. Kouixo3 npuoOpen 8 MamiuH 111 YOOpKH yposkas u 10 Mamus it noceBHOM. M3 HuX 7 MaimH
UCIIOJIb30BANIOCH KaK JUIsl YOOPKHU yposKasi, Tak U Juisi ToceBHON. CKOJIbKO MallIiH IIPHoOpes Koxo3?
a) 12 6) 10 r) 11 ) 18

35. Hansl moxectBa M={ 1,2, 3, 5} uN={5, 4, 3, 2, 1, 0}. YcraHOBUTE COOTBETCTBUS MEKLY
0003HaUEHHUSIMH MHOXKECTB U CAMUMH MHOXKECTBAMHU.

.MN 2. MY N
3. M\N 4. N\M
a){@} 6) {1,2,3,5}
B) {0,4} ¢) {0,1,2,3,4,5}

36. Ha xakom pucyHKe M300pakeHa pa3HOCTb MHOKecTB A U B

37. MHOeCTBO BCEX YIIIOB Pa30MIIM Ha MOIMHOXKECTBA MPSAMBIX, TYIIBIX B OCTPHIX. [Ipon3omio mu pa3ouenne
MHOJKECTBA yTJIOB Ha KIJIaCcChI?

a) na 6) Her

38. Ilpu moMoIu 4ero Heb3sl HarISIIHO H300Pa3uTh OTHOIIICHHE Ha MHOXKECTBE?
a) rpadyka Ha KOOPANHATHOH IUIOCKOCTH 0) kpyros Diinepa-Benna

B) TaOJNHAIIBI r) rpada

39. A — MHOXeCTBO mapauiesorpaMmMoB. Kakoe MHOKECTBO He SIBIISIETCSI TOIMHOKECTBOM MHOXecTBa A?

a) MHOXKECTBO KBa/IPaToB; 0) MHOXECTBO MPSIMOYTOJIHHUKOB

B) MHOXKECTBO TpaTeIHii; T') MHOXKECTBO pOMOOB

40. Typuctuueckas pupma IUTaHUPYET TMOCEIIeHIE TyprcTaMi B Mtamuu Tpex roponos: Benenus, Pum
n @nopernus. CKOIBKO CYIIECTBYET BapHaHTOB Takoro mapupyta? (ITocrponts nepeso
BCEBO3MOYKHBIX BAPHAHTOB)

41. Yemy paBHO YHCIO 3JIEMEHTOB B 00BEIMHEHNH IBYX NepeceKaromuxcsa MHOKecTB A u B, ecim n(A) —
YHUCJIO 3JIEMEHTOB B MHOXKeCTBE A, n(B) — umciio anemMeHToB B MHOXKeCcTBE B

a) (AU B) = n(A)+n(B) - n(AN B) 0)n(4 U B) = n(4) + n(B) + n(4 N B)
B)n(4 U B) = n(A) + n(B) D) (4 U B) = n(A)+ n(B) - n(A/ B)



42.

43.

W3BectHO, uTo D - MHOXECTBO JepeBhEB B cafy, F- MHOXeCTBO (pyKTOBBIX AEPEBBEB B 3TOM cary, K
- MHOJKECTBO SIOJIOHB B 3TOM cay. Y CTAaHOBHUTE, KAKOBBI OTHOILICHISI MEXy STHMH MHO)KECTBAMH,
€CJIM OHH HE IyCThIe

a)Dc Kc F 60)F c Kc D B) K c DcF rnKcFcD
3ananbl MHOXKeCTBA A={2,6,-6} u B={4,-4}, Tor1a 1ekapTOBLIM IIPOU3BEICHUEM STHX MHOXKECTB
ABJISICTCA MHOXECTBO

a) {(2’ 4)3 (2’ '4)9 (67 4)3 (6’ '4)9 ('6a 4)9 ('63 '4)}

6) {_69 _4> 2: 49 6}

B) (<)

C) {(4’ 6)’ (65 4)> (63 '4)’ (_67 _4)’ (43 '6)a (_4’ 2)}

44,

45.

a){@}

B) {0,4}

3anaHbl IPOU3BOJIBHBIE MHOXKECTBA A, B 1 C. Pacmonoxure yka3aHHbBIE CIIpaBa MHO)KECTBA TaK,
YTOOBI KOXKJ0€ M3 HUX OBLIO IMOAMHOKECTBOM CIIEAYIOIIETO 32 HUM.
aA)dUFUC 0)C

B)AITE r) ANEnC

Hanbr muOXecTBa M={ §, 2, 3, 5} uN={5, 4, 3,2, 1, 0}. YcraHOBHTE COOTBETCTBUS MEKIY
0003HaYEHUSAMH MHOYKECTB 1 CAMUMH MHOKECTBAMHU.

1. MUN 2. MINN
3. NWM 4. M\N

6) {0,8,2,3,4,5}

c) {8,2,3,5}

46. Ha xakoM pucyHKe n3o0paxeHo o0beaunenne MHOxectB A u B (AU B)?

a) 6) B)
4 y o

47. MHOeCTBO TPEYTOIHHUKOB pa30MIId Ha IOJMHO)KECTBA Pa3HOCTOPOHHHX TPEYTOIBHUKOB, PABHOOEPEHHBIX
TPEYTOJILHUKOB U PaBHOCTOPOHHUX TPEYTOIBHHUKOB. [Ipon3omio i pa3dieHrne MHOKECTBA TPEYTOJIFHIUKOB Ha

KJIACCHI?
a) na 0) Her
IIpoueHT BbINOJHEHHBIX TECTOBBIX 3aIaHUI KoanuecTBo HaGpaHHBIX 0aJJ10B

91% - 100% Ornunyno 1 06amios
81% - 90% OTimaH090aUT0B
71% - 80% Xopomo86amios
61% -70% YnoenerBoputenbHO7 0aioB
51% - 60% Y noBneTBoputenbHO6 6amioB

<50% HeynosnerBopurensno( 6anios




GO~

(1~ 0O

(1=

RoO0Ozs0@RRO"0O0E*O@RB"OO0OR"OOR"BAO0O00

TecToBbIii MaTepuaj Mo TeMe «JeMeHThI Teopuu rpados»

B anropurme leifikcTpbl TeKylasi YUCJI0Basi METKA onpeaesieTcst
CJIOKE€HUEM JIBYX MPEABIAYIIHX; BEIYUTAHHUEM JIBYX TPEABIIYIINX;
CJIO’KEHUEM C MOCTOSIHHOM METKON U CpaBHEHUEM C MpeAbIAYLIEH.

110 MUHUMYMY M3 ABYX TIPEIBIAYIIIX;
OnpenesieHHe NOCTOSIHHO MOMEYeHHOI BepIIMHbBI BKJIYAaeT:

BBIYMCJICHUE TEKYIIUX METOK UL BCEX BEPIIUH U HAXOXKXIACHUE MUHUMYMaA CPEAN HUX;
BBIYHCJICHHUEC TCKYIIHUX METOK IJISI BCEX BEPIINH U HAXOKIACHUEC MaKCUMYyMa CPpEAN HUX;

BBIYHCJICHHUEC TCKYIINUX METOK IJIsI BCEX BEPIINH U HAXOXKACHUEC UX CPCAHETO apI/I(l)MGTI/I‘IeCKOFO.
,}lepeBOM Ha3bIBACTCH:

I'pad, comeprkamuii mo kpaitHe Mepe OIHH IHKIL.
I'pad, 3amanHbIif MaTPUIICH HHIIMICHTHOCTH.

Cs13HBIH Tpad), HE COASPKAIIIN TUKIOB.
Jlecom Ha3bIBaeTcs:

MHO€eCTBO 1€PEBLEB
I'pad, 0Opa3oBaHHBI IPU COSTUHEHUN pedpaMu HEKOTOPOTO YHCIIa JEPEBEEB.

I'pad, oOpa3oBaHHBII U3 AEpeBa IyTEM COSIMHEHNS KOPHS peOpaMu cO BCEMU KOHIIEBBIMHU BEPIIMHAMH.
Ecyin nBe BepIIMHBI COCIMHEHBI O/IHOM 1YT0ii, OHH HA3BIBAIOTCS

AHIUIEHTHBIMHU COCEIHUMU

CMEKHBIMA
I'pad copep:xut S BepuinH u 6 pebep. MaTpuna cMe:xxHocTH OyAeT pazMepoM

=

5x5 5x6
6x6 C 6x5
Ecyin 100b1e ABe BepIIUHBI rpaga MoXKHO COCIMHUTH NMPOCTOIi Henblo, TO rpad Ha3bIBaeTcs:
CBSI3HBIM JIEPEBOM
OCTOBOM MyJIbTHTpadoM

Auaroput™ Bennmana-®opaa no3sonsier HaiiTH
KpaT4aiiiee paccTosiHue B rpade
mapocodveraHue B rpade

MUHUMAaJBHBIN OCTOB rpada
AuaroputMm [lefikcTpsl onpenenser:

KpaT4aimii ocToB rpada;
IIOCTPOECHME JEPEBA KpaTyalluux MyTei;

MOCTPOEHHE MUHUMAIFHOTO OCTOBHOT'O JIePEBa;
Anroput™ Kpackana ocymecTsiser:

[IOCTPOECHHE JEPEBA KpaTUalIIuX My TeH;
MIOCTPOCHHE JAePeBa MUHIMAJIHHOTO BECa;

MOCTPOEHHE KPaTYaiIero ocToBa.
BepinHy, He NPUHAJIEKALLYI0O HU OJHOMY pe0py Ha3bIBaIOT

H30JIMPOBAHHOM



OTJIEIBLHOMN

KOHILIEBOH
Bepuuuny, cTeneHu o1MH HA3BIBAIOT

BUCSUYCH

OTAEJILHOM
I'pad moxHoO 321aTH

s O Os 00O

TMIEPEYUCIIUB €TI0 DJIEMEHTHI

d o
MaTpuleil CMeXHOCTH
v
n300paskeHIEeM
[ o
MaTpuLeil JOCTHKUMOCTH
=

Kpyramu Diiepa
I'pad HaspiBaeTcsi ABYAOJIbHBIM, €CJIH

O

MHOXKECTBO €ro BepIIMH M MOXKHO pa30uTh Ha JiBa HEelepeceKauMuxcs MHOKecTBa M1 1 M Tak, 4To Jiist
JIIOOBIX JBYX BEPINUH mMj, M, €CJIM , TO B rpad)e HeT pedpa, COSTUHSIONIETO M U M.

C

MOCIIe yAaleHHs OTHOTO pedpa OH pacrajercs Ha JBa rpada

OH COCTOHUT M3 JIByX HENEPECEKAIOIINXCS IUKIIOB
I'pad Ha3bIBaeTCs1 MOJHBIM €CJIH:

15 0O

BCE €ro BEPIIUHBI COSTNHEHBI MEXITy COOOi;

Ol

MHOYKECTBO BEPIIMH MOXHO pa30WTh Ha JBa HENEepeceKaroImuxcs MHOKecTBa M u MoTak, 9To Ay TF0OBIX
JIBYX BEpIIMH M;, My €CIIU , TO B rpade HeT pedpa, COSAUHSIONIEero M) U My.;

JO0BIE JIBE €T0 BEPUINHBI COSTUHEHBI PeOpPOM
I'pad conepxut 6 BepuiuH u 8 pedep. MaTpuia HHIMIEHTHOCTH OyaeT pa3MepoM

C

(s O

8x8 6x8
L 8x6 L 6x6
17. Ecsn s1100b1e ABe BepIIMHBI rpaga MoKHO COeIMHUTH NMPOCTOii 1enbIo, TO rpad Ha3bIBaeTcs:
-
= CBSI3HBIM JIEpEBOM
L OCTOBOM MyJIbTHrpadoM
18. Kaxkoii anropurm ocymecTsiisieT IOCTPOeHHEe MUHMMAIBHOT0 OCTOBHOIO /iepeBa :
L Kpackana; Je#kcTpsr;
L bennmana -®opna;
19. JIucToM JepeBa Ha3bIBAETCS
O L
Konnesas BepinHa. W3onupoBaHHas BepIIUHA.
L KOpPEHb JiepeBa
20. Ha pucynke uzoopaxkeH
L . = y
MOJIHBIN rpad JIBYIOJBHBIH rpad
L [Monneii rpad
21. IlnanapHbiM Ha3biBaeTcs rpad, KOTopbIid
L n300pakeH B INIOCKOCTH, TaK, YTO €ro pedpa He IepeceKaroTcst

I/1306pa>K€H B INIOCKOCTH, TaK, 4YTO €TI0 pe6pa NEPECCKAOTCA



n300pakeH Kak IBYAOJEHBIN Tpad
IIpocras nens 3102

MapIIpyT, TA€ HET MOBTOPSIOIINXCS BEPIIINH;
MapIIpyT, TI€ HET IOBTOPSIOIINXCS pedep;

MapIIpyT, TA€ HET IIOBTOPSIOIIMXCS BEPILIMH U pedep.
IIyTh, KOTOpBIIl BKIIOYaeT Kaxkaoe pedpo rpada G — TOJBLKO OMH pPa3 HA3LIBACTCH

OEsSsn0n0Es 0O

SUJIEPOBBIM MTYTEM. C DUJIICPOBBIM IIMKJIOM.
TaMIJIBTOBEIM ITYTEM. L TaMUIBTOBBIM ITUKJIOM

N
b

Paccrosinne Mexx1y BepIIMHAMH €CTh

CymMmMa JUIMH pe6ep, BXOIAIINX B IIYTh,

G 0O

JUIMHA KpaTdaiiiero myTH.
PeGpa Ha3bIBaIOTCH CMEKHBIMH, €CJIM OHU:

[\
9]

OmoOg0nn:

WHIIMJICHTHBI OJTHOW U TOH K€ BEpILNHE
napajieTbHbI

KpaTHBI
CreneHblo BepUIMHbI HA3BLIBAETCS:

KOJIMYECTBO pedep, BXOAAIINX B BEPIINHY;
KOJIMYeCTBO pedep, MHIUACHTHBIX 3TON BEepIINHE,;

KOJIMYECTBO pedep, HCXOAALINX U3 BEPILUHBI;
BBeaure nepByio cTpOKy MaTpULbl CMEXKHOCTHU rpada 0e3 3HAKOB NPeNMHAHMA U

Vs

%)
N

V," =

npooeJioB

0110
OTBeT

28. Kakue u3 rpagoB siBasiiorcst noarpagamvu aansoro rpaga G.

4)

OTBET BBEAUTE B IMOPAAKE BO3paCTAaHUA HOMEPOB 0e3 3HAKOB NpenuHaHuA U l'lpOﬁeJ'lOB

34
OTBeT

29. Cxo0y1bK0 BeplIuH B 00beauHenuu rpagos G u F



10
OrtBer

30. BoicoTra nepeBa paBHa

é )

Otser 2
31. Ha pucynke npuBeaeHa Becopasi MATpuua rpaga, B KOTOPOii Beca 0003HAYAKOT PACCTOSIHUSI MEKIY
cocerHuMH mMyHKTamu. Onpeneante 1auny Mmapupyrta E-D-C-A

A B|C|D|E
A 5|2 6
B [.5 9
cC|2 2
D 9|2 3
E |6 3
7
OtBer
32. PeGpo, KoTOpOEe coeMHsIET BEPIIUHY caMy C c000¥, Ha3bIBaeTCs
netnda
OtBer
33. B anropurme JleiikcTpbl TEKYIIHe YHCJIOBbIE METKH OTPHIATEIbHBI
L]
L Bepno = Hesepho
34. B m1060M rpade yuciio BepuiMH HeYETHOM cTeneHu Y€THO.
L]
L Bepno = Hesepuo
35. BepuiuHbl cTeneHu OMH HA3LIBAIOTCA OPaThbIMU
C Bepno = Hesepno
36. Bec ocToBHOrO gepeBa B3BemeHHOro rpaga G paBeH cymMme BecOB, IPUNIMCAHHBIX pedpam
OCTOBHOTO JlepeBa.
Bepno > Hesepno

I'pad naspiBaeTcss MyJabTHIPaoM, ecJi B HEM OTCYTCTBYIOT IeT/IH U NapaJjliejbHble pedpa

&

s [

Bepno Hegepno
38. Ecau crenenb BXoa BeplIMHbI PABHA HYJII0, TO BePIIMHA HA3bIBA€TCH HCTOYHMKOM
-
= Bepno > Hegepno
39. H3oupoBanHasi BeplIMHA — BePLIMHA, CTeNleHb KOTOPOil paBHa HYJII0, T.e. deg(v)=0.
-
= Bepno > Hegepno
40. MaxkcuMaJbHbIH Cpeu IKCUEHTPHCUTETOB BePIIUH HA3bIBaeTCs AUaMeTpPoOM rpaga.
-
= Bepno > Hegepno
41. MaTtpuiia cMeKHOCTell BepIInH HeopueHTHPoBaHHOTo rpada A(G) siBiisieTcsl KBaAPaTHOM H
CHMMETPHYHOI OTHOCHTEJILHO I1aBHOM IHMATOHAJIM.
O C

BepHo Hesepao



42, Heorpad Ha3biBaeTcsi CBA3HBIM, €CJIH JIIOObIE B¢ BePIIMHBI rPad)a MOKHO COeTUHHTDH IENbI0.
-
= Bepno > Hesepno
43. IKCHEHTPUCHTETOM BEepPIIMHBI V HA3bIBACTCH BeJIMYUHA PABHAS HAUMEHbIIEMY U3 YHCeJI, CTOSIINX
B i-TO# cTpoKe.

C O

Bepno Hegepno
44. JuemenTaMu MaTpulbl A(G) ABJIAIOTCH YHCIa eIUHALIA H HOJb.
-
= Bepno > Hegepno
45. B anropurme JlefikcTphbl TeKyLIAas YUCJI0BAsi METKa ONpeae/sieTcs
E:: CJIOKCHHUEM JIBYX MPEABIAYIIUX; BbBIYMTAHUEM ABYX MPCAbIAYIIUX;
=
CJIOKCHHUEM C IMOCTOAHHOU MECTKOU U CPAaBHCHUEM C MTPEABIAYILCH.
L 110 MUHUMYMY M3 IBYX HNPEIBIAYIINX;
46. OmnpeneJieHue NOCTOSIHHO MOMeYeHHOI BepIIMHbI BKJIOYAaeT:
-
E:: BBIYHCIICHHUEC TCKYIIUX METOK IJIsI BCEX BEPUIMH U HAXOKICHUE MUHUMYMaA CPpE€AN HUX,
E:: BBIYHCJICHNUE TCKYIIHUX METOK IJIsI BCEX BEPUIMH U HAXOKICHUE MaKCUMyMa CpE€an HUX;
E:: BBIYHCJICHHUE TCKYIIHUX METOK IJIsI BCEX BEPUIMH U HAXOXKIACHUE UX CPCIHETO apl/I(l)MeTI/l'-IeCKOFO.
47. JepeBom Ha3bIBaeTcs:
I'pad, comeprxkainuii mo kpaltHeW Mepe OIHH IUKIL.
C I'pad, 3amaHHbIi MATPUIICH UHIIUICHTHOCTH.
=
Cpsi3HbIH rpad, HE COACPKAIIHUI [TUKIIOB.
48. Jlecom Ha3bIBaeTcs:
=
MHOK€eCTBO 1€PEBLEB
I'pad, 0Opa3oBaHHbBI PH COCTUHCHUN peOpaMu HEKOTOPOTO YKCIIa ICPEBhER.
I'pad, 0Opa3oBaHHbBIN U3 IepeBa MyTeM COSIHMHEHUS KOPHS peOpaMu CO BCEMU KOHIIEBBIMU BEPIIHHAMHU.
49. Ecsn 1Be BeplIMHBI cOeIMHEHbI O/THOM IYT0ii, OHH HA3bIBAIOTCH
=
WHIAICHTHBIMA COCEJIHUMU
L CMEXHBIMA
50. I'pad comep:xut 5 BepuiuH U 6 pedep. MaTpuua cMeKHOCTH OyIeT pa3Mepom
L =
5x5 5x6
6x6 6x5
51. Ecau 100b1e 1Be BepmIMHbI rpad)a MOKHO COeTMHUTH NMPOCTOM enblo, TO rpad Ha3bIBaeTcs:
=
CBSI3HBIM JIepeBOM
L OCTOBOM MyJIbTUrpadoM
52. Auaroput™ Bennvana-®opaa no3sossier HaiiTH
=

Kparyaiiiee paccTosiHue B rpade
napocoderanue B rpade

MHUHHMaJIbHBIA OCTOB rpada
Aaroputm JleiikcTpsbl onpeaensier:

KpaTdaimuii ocToB rpada;

EOz00

MIOCTPOEHHE JEPEBA KpaTUalluX MyTell;

IIOCTPOCHUE MUHHUMAJIBHOI'O OCTOBHOT'O AE€PEBA,
AJ'Il"OpPlTM Kpacxa.ﬂa OCYIIECTBJIACT:

ox 0

[IOCTPOEHHE JEPEBA KpaTUaMIIUX My TeH;



IIOCTPOCHUE A€PEBAa MUHUMAJIBHOI'O BECA,

MOCTPOEHHE KPaTJaiIIero OcToBa.
Bepmuny, He TPUHAJIEKALTYI0O HM OTHOMY pe0py HA3bIBAIOT

e & 0O

H30JIMPOBAHHON
L OTAEJILHOM
L KOHILIEBOH
56. Bepuuuny, cTeneHu o1MH HA3BIBAIOT
C BHUCSUEH
L OTAEJILHOM
57. I'pad moxHo 3a1aTH
[v

MIEPEYHCIHB €r0 3JIEMEHTHI
v o

MaTpHUIEH CMEXHOCTH
[v

M300paKeHUEM
[ .

MaTpHUIEeH AOCTHKUMOCTH
-

Kpyramu Diiepa
I'pad HaspiBaeTcsi ABYAOJIBLHBIM, €CJIH

[l

MHOJKECTBO €ro BepIIH M MOKHO pa3OMTh Ha Ba HEMEPECEKAOIIMXCSI MHOKeCTBa M| U M, Tak, 4To [is
JIIOOBIX JBYX BEPINUH mMj, M, €CJIM , TO B rpad)e HET pedpa, COSTUHSFONIETO M| U M.

C

MoCJIe yAaleHHst OTHOTO pedpa OH pacmajercs Ha JBa rpada

OH COCTOHUT M3 JIByX HENEPECEKAIOINXCS IUKIIOB
I'pad Ha3bIBaeTCs1 MOJHBIM €CJIH:

[13

BCE €ro BEPIIUHBI COSINHEHBI MEXITY COOO1;

Ol

MHOYKECTBO BEPIIMH MOXHO pa30WTh Ha JBa HEMEepeceKaroImuxcs MHOKecTBa M 1 MoTak, 9To Ayl F0OBIX
JIBYX BEPIIMH M;, My €CIIU , TO B rpade HeT pedpa, COSAUHSIONISro M) U my.;

L J00OBIE JIBE €r0 BEPILMHBI COEIMHEHBI peOpoM

60. I'pag comep:xut 6 BepuinH u 8 pedep. MaTpuna MHUMAEHTHOCTH OyAeT pa3MepoM
-

= 8x8 L 6x8

L 8x6 L 6x6

61. Ecsn s1100b1e ABe BeplIMHBI rpaga MoKHO COeIMHUTH NMPOCTOii 1enbIo, TO rpad Ha3bIBaeTcs:
-

= CBSI3HBIM JIEpEBOM

L OCTOBOM MyJIbTHrpadoM

62. Kaxkoii anropurm ocymecTsisieT IOCTPOeHHE MUHMMAIBHOT0 OCTOBHOIO /IepeBa :

L Kpackana; HeikeTpol;

L bennmana -®opna;

63. JIucToM JepeBa Ha3bIBAETCS

[ »

Konreas BepuivHa. W3onupoBaHHas BEpIINHA.
L KOpEHb JIepeBa
64. Ha pucynke uzodpaxken

TIOJIHBIN rpad JIBYIOJBHBII rpad



[Momusrit rpad
IInanapueiM Ha3biBaeTcs rpadg, KOTOPBIH

n300pakeH B INIOCKOCTH, TaK, YTO €ro pedpa He ImepeceKatoTcs
n300pakeH B INIOCKOCTH, TaK, YTO €r0 pedpa mepeceKaroTcs

n300pakeH Kak JIBYIOJBHBIN rpad
IIpocras uens 3102

RaO00zx0

MapIIpyT, TA€ HET MOBTOPSIOIINXCS BEPIIINH;
MapIIpyT, TI€ HET IOBTOPSIOIINXCS pedep;

MapIIpyT, TA€ HET IIOBTOPSIOIIMXCS BEPLIMH U pedep.
IIyTh, KOTOpBIiT BKIIOYaeT Kaxkaoe pedpo rpada G — TOJBLKO OMH pPa3 HA3BIBACTCH

R3a0 0

DUJICPOBBIM ITYTEM. DUJICPOBBIM LIMKJIOM.

C

TaMUJIBTOBBIM ITyTEM. TaMUJIBTOBBIM LIUKJIOM
PaccrosiHne Mesk1y BepIINHAMH €CTh

CymMmMa JUIMH pe6ep, BXOIAIINX B IIYTh,

JUIMHA KpaTdaiiiero myTH.
PeGpa Ha3bIBalOTCH CMEKHBIMH, €CJIM OHU:

WHIIMJICHTHBI OJTHOW U TOH )K€ BEpILNHE
napayjieTbHbI

KpaTHBI
CreneHblo BepUIMHbI HA3BIBAETCS:

KOJIMYECTBO pedep, BXOAAIINX B BEPIINHY;

ROzs000¢s@EOx0

KOJIMYeCTBO pedep, MHINACHTHBIX 3TOH BEepIINHE,;

KOJIMYeCTBO pedep, MCXOAAMINX U3 BEPIINHEI,
BBeaure nepByio cTpoOKy MaTpHIbI CMEKHOCTH rpada 6e3 3HAKOB NMPeNnMHAHUS U

v,

= 0N

\'"A

npoodes0B

0110
OTBeT

72. Kakue u3 rpagoB sBasiiorcest noarpagamvu aansoro rpaga G.



3) @ 4y G

OTBET BBEIUTE B MOPHAAKE BO3pPACTAHUA HOMEPOB 0e3 3HAKOB NpEenNuHAHUA U npoﬁenon

34
OrtBer

73. Cxoi1bK0 BepiIuH B 00benuHenuu rpagos G u F

1

2

10
OrtBer

74. BeicoTra nepeBa paBHa

do

OTBeT 2
75. Ha pucyHke npuBeneHa BecoBasi MaTpuua rpaga, B KOTopoii Beca 0003HA4aI0T PACCTOSTHUS MEKIY
coceqHUMHM nmyHKkTamu. Onpenenaure jmHy mapuipyra E-D-C-A

A/ B|C|D|E
A 5|2
B [.5 9
cC|2 2
D 9| 2 3
E |6 3
7
OtBer
76. PeGpo, kKoTOpOE coeMHSIET BEPIUIUHY caMy C c000i, Ha3bIBaeTCs
netnda
OtBer
77. B anropurme JlelKcTphI TEKYIIHE YACTOBbIE METKH OTPHIATEIbHBI
C Bepno = Hegepno
78. B sm1060M rpadee yuc/io BepuiMH HeYETHOM cTeneHu Y€THO.
C Bepno = Hesepno

79. BepmuHbI cTeneny OMH HAa3bIBAIOTCH OpaThsiMU



L]
C Bepno = Hesepuo
80. Bec ocToBHOrO IepeBa B3BemeHHOro rpaga G paBeH cymMme BecOB, IPUNMCAHHBIX pedpam
OCTOBHOTO JiepeBa.
-
= Bepno > Hegepno
81. I'pa¢ Ha3piBaeTcss MyJbTHIPagoM, eci B HEM OTCYTCTBYIOT METJIH U NMapajijiejbHble pedpa
L]
C Bepno o Hegepno
82. Ecan cTenens BX0/1a BepUIMHBI PAaBHA HYJII0, TO BEPIINHA HA3BIBAETCH UCTOYHHKOM
-
= Bepno > Hegepno
83. H3o1upoBaHHasi BeplIMHA — BePLIMHA, CTeNleHb KOTOPOil paBHa HYJII0, T.e. deg(v)=0.
L]
= BepHao L Hesepao
84. MakcuMaJbHbI| Cpeiv IKCIEHTPUCUTETOB BEPIINMH HA3bIBAETCHA IMaMeTPoM rpada.
L]
= BepHo L Hesepao
8s. Marpuia cMe:kHOCTeli BeplinH HeopueHTUpoBaHHOTro rpadga A(G) siBjisieTcss KBaAPATHOMH 1

Cl/lMMeTpl/l‘lHOﬁ OTHOCHTEJILHO IJIABHOM JUArOHAJIN.

= »

BepHo Hesepao
86. Heorpad Ha3bIBaeTcsi CBA3HBIM, €CJIH JIIOObIE JBe BePIIMHBI IPad)a MOJKHO COCAMHUTD LENbIO.
L]
= Bepno L Hesepuo
87. IKCHEHTPUCHTETOM BEPLINHBI V HA3bIBAETCS BeJIMYNHA PAaBHAsI HAMMEHBIIEMY M3 YHCEJ, CTOSIIIHUX
B i-Toii cTpoke.
L]
L Bepno = Hesepno
88. Janementamu MaTpulbl A(G) SIBJSIIOTCS YHCJIA eIMHULA U HOJIb.
-
= Bepno > Hesepno
IIpoueHT BBINOTHEHHBIX TECTOBBIX 3aaHHI1 Kosm4ecTBo HaOpaHHBIX 02J710B
91% - 100% Otnuano 1 06anmoB
81% - 90% O1nnyn096as110B
71% - 80% Xopomo86aioB
61% - 70% Y noBneTBOpHUTENHEHOT7 OaIIOB
51% - 60% Y noBneTBopuTeNbHOO OaIIOB
<50% HeynosnerBopurensno( 6amnnos




TecToBbIii MaTepuaJ N0 TeMe
«OCHOBHBIE 3JIeMeHTbI KOMOUHATOPUKI
1. Jliist Bcex KOMOMHATOPHBIX 33/1a4 XapaKTepHO CIIEyIOIee yCIOBHE:

a) B KOMOWHATOPHBIX 3a/1a4aX HCIOIb3YeTCs BEIOOp BapUAHTOB;
0) B KOMOMHATOPHBIX 3a[[a4aX BCEr/la HCIIOIb3yETCs MOHATHE OECKOHCUYHOCTH;

B) B KOMOMHATOPHBIX 3a/1a4aX MHOT/AA HJIET PEYb O KOHEUHBIX MHOXKECTBAX;
I')) KOMOMHATOPHBIE 32/1a4M NPUBOJIAT K PEILICHUIO YPaBHEHUH.

2. HepeCTaHOBKI/I — KOM6I/IH3LII/II/I, COCTAaBJICHHBIE H3 OJHHUX M TEX XK€ N PaA3IMYHBIX JJICMCHTOB U
OTJIMYAOIINEC:

a) ¥ COCTaBOM 3JICMEHTOB, M UX MTOPSIIAKOM;

0) XOTs OBI OJTHAM DJIEMEHTOM;

B) TOJIBKO OZHHUM 3JIEMEHTOM;

T') TOJIBKO MOPSAKOM PACIOI0KECHHUS JICMECHTOB.

3. PaSMeIIICHI/IH — KOM6I/IHaHI/II/I, COCTABJICHHBIC U3 N Pa3IMYHbIX 3JIECMEHTOB IO M 3JICMCHTOB B KaX(HOﬁ,
KOTOPBIC OTJIIMYAROTCA:

a) 100 MOPSAKOM 3IIEMEHTOB, JIMOO UX COCTABOM;
0) 1 cOCTaBOM 2JIEMEHTOB, U UX MOPSIKOM;

B) TOJIBKO TTOPSIIKOM PACITOJIOKCHHS DIIEMEHTOR,
') TOJBKO COCTABOM DJIEMCHTOB.

4. Coueranus — KOM6I/IH3L[I/II/I, COCTAaBJICHHBIE M3 N PAa3IMYHBIX 3JIEMCHTOB II0 M 3JIEMEHTOB B KaXXII0M,
OTJIMYAIOIINECCA:

a) TOJIKO OJIHHM DJIEMEHTOM;
0) IOPSIIKOM HX PACIIOJIOKCHHUS,
B) IByMsI DJICMEHTAMU;

r) XOTs1 OBl OZIHUM DIIEMEHTOM.

5. UYucro cogeranuii 63 MOBTOPEHUI HAXOAUTCS 10 (hopMyJie:
w _ (n—m)!
a) Cn = 5
m!
m n!
6)C) =—
(n—m)!m!

) C" =n(n—m)...(n—m+1);

n!

cr=—"T"_
D S (n—m)!

6. Yucno TIEPECTAHOBOK M3 N PA3JIMYHBIX 2JIEMEHTOB UMECT CICAYIOIIYIO q)OpMyHy JUJISA BBIYUCIICHUA



a) Pnk =(n—k)!,

0) Pn =n!;
. (m=D1
" (m+m)

0 PY=(n+k).
7. dopMyiia yuciia pa3MELEHU UIMEET BULL:
A =nn+1)..(n+m-1)(n+m);

n!

6) A =———
(n—m)!

>

8. Hmeer mecTo cnenyromiee MpaBmIo MOACYETa PA3IMYHBIX Pa3MEIIEHUH M3 N 3JIEMEHTOB IO M 3JIEMEHTOB C

MOBTOPEHHUEM:

a) A, (n)=m",
m n

6) A, (n) =—
m

w A, (n)=n";

) A'(n)=n-m.

9. LII/ICJ'IO CO‘leTaHHﬁ 13 N 3JIEMCHTOB 110 M € IMOBTOPCHUCM, HAXOAUTCH T10 (bOpMyJ'IC:
n+m-—1)!

o €y =
(n—1)!m!
n+m-—1)!

o) C, (n) = Q;
(m—1)!n!

n—1)!

s Crmy ==

(n—m)!n!
m n!
nC, (n)=

(n—-m)'m!’



10. Yucno BCEeBO3MOXHBIX MMEPECTAHOBOK M3 N 3JEMEHTOB C 33JaHHBIM YKCJIOM MOBTOPEHUH, uMeeT (Gopmyiy
JUTS BEIYUCIICHHS

a)P (n,,n,,..n,)=(n-k)!;

n!
6)Pn(n1,n2,...,nk)=—' ' ’;
n'nyl.n!

n!

g) P (n,n,,...,n, )= o -
nH+n+...+n!

0P (n,n,,.,n)=m+k)!.

11.  dopmyna cBSI3U MEXy YUCIOM IIEPECTAaHOBOK, Pa3MEIEHHH U COUeTaHUM:

oA, =C'-P,;
o) 4, =C;-P,;
» A, =C"/P,;

r) A;nZC,:n/Pn.

IIpoueHT BbINOJHEHHBIX TECTOBBIX 3aIaHUI KoanyecTBo HaGpaHHBIX 0aJJ10B
91% - 100% Ommano 1 06amos
81% - 90% OTimaH090aT0B
71% - 80% Xopomo86amios
61% -70% YnoenerBoputenbHO7 0aioB
51% - 60% Y noBneTBopuTenbHO6 OaioB
<50% HeynosnerBopurensno( 0aiios




MuHHUCTEpCTBO HayKH U BhIcIIero oopazosanus Poccuiickoii deneparyu
denepanbHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIET0 00pa3oBaHus
«CEBEPO-BOCTOYHbBIIN ®EJIEPAJIBHBIM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texuuaeckuit uacTHTYT (Prmuan) PIAOY BO «CBOY» B r. Hepronrpu

KA®EJIPA MATEMATUKU U UTHOOPMATHUKU

KonTponbnas padora

3aganmne 1. L cenyrommx Gopmyn Haiitn CJH® n CKH®, xaxayro qByMs criocodamu (IryTeM paBHOCHIBHEI
peoOpa30BaHU U UCTIONB3YS TaOIUITy HUCTHHHOCTH)

L e nNAkvy)

5 (;/\;v(x—>y)/\x

3 x—>(x—>y)

4 x—=>((xvy)

s (oo

P e B N CEE)

7 x> NAx—>y)—>x
3. XAX=>)A(x—>Y)
9. XVX—>YVAY

10, (xAY) > (xvy)

L o nvE-y)

12, (;—>x)/\x—>(x—>y)
53 e NAGvy)

4 oG-y
5. GV o> -ox

6. (AGvY) o (o)
1 Gv)A@EoY)

5. e AGvy)

9. (E—)}v(xvy)/\x
0 oDAG-Y)

Bananue 2. s pyuxuun f (X, V, Z) BBLACHUTH BONPOC O NpUHAIekHOCTH Kinaccam To, Ti, L, M, S.

f(x,y,z)=(10010111)
f(x,y,z)=(01100101)
f(x,y,z)=(11011000)
f(x,y,z)=(00111110)
f(x,y,z)=(01111100)
f(x,y,z)=(01100011)
f(x,y,z)=(10000111)
f(x,y,z)=(01111001)

S A O o



o, J(x,y,2)=(01011001)
10, S (x.,2)=(10100111)
11. S (x,y,2)=(00100110)
1. Jf(x.y,2)=(10101101)
13, J(x,,2)=(00101000)
14, S(x,y,2)=(11101101)
15, S (x,,2)=(01011100)
16, S (x,y,2)=(11011010)
17, f(x,y,2)=(00010110)
18, S (x,7,2)=(01101110)
10, S(x,y,2)=(10110111)
50, J(x,¥,2)=(00010110)

3apanue 3. CocTaBUTh PENICHHO-KOHTAKTHYIO CXeMy JUIsl pOPMYJIbI

1 (;—>x)vx—>(;—>y)

(x & P)A(x—> )

2.

; o 0)vVE-o YAy

4 (@vy)>(-ox)vx

s (xAGvY)) > (o)
6 (XVIA(xr—y)

; (xey) > (xvy)

2. (;v;v(xvy)/\x

g o> (x>
o, @M AxvY)

1. (;/\;v()u—)y)/\x
1, =MV y)

13 X2>vxeoy)

14 V) > (o)

5 o) (x> )
16. (x—)y)/\(x—>;)—>;

17, x/\(;—>x)/\(x—>;)
18, xv(_x—>y)/\;

1o, (XAGxv ) > (y—>x)
50, (XVY) o (x> )

3ananue 4. [ToctpouTs nBa rpada, conepxamux He MeHee 4-X BepiinH. HaliTh nx oObeMHeHNe, nepecevyeHme,

pou3BeeHre rpaoB U MPOBEPUTH KOMMYTAaTUBHOCTh NipousBeneHusG; -Gz = G»-G;

3apanue 5. Jlan epagh. Ilocmpoiime 0nsi He2o Mmampuyy pacCmosHull Mexncoy GepuiuHamu, Hamoume
IKCYEHMPUCUTNEMbL BEPULUH, OUAMEMD, PAOUYC, YEHMP.



3.

3apanue 7. /i nanHOTO Tpada COCTABUTH MATPHIYYy AOCTHKUMOCTH, MPEABAPUTEILHO 0003HAUNB €0 BEPIINHBI
TIPOU3BOJILHBIM 00Pa3oM.

3aganue 8. C momomsio anroputMoB Jleiikctpsl u bemnvana-®opaa HallTH KpaTdailiiee pacCTOSIHAE BEIyIIeH 13
myHKTa A B myHKT C, COTJIACHO BapHaHTaM IIPE/ICTABICHHBIM B TaOJIHIIE.

Bapuant | Haganeneiii myHkT A | [IpomexxyTtounsnii myHKT B | Koneunsrii mynkr C
1. Ay C
2. A B; C
3. As C
4, A G
5. A B, G
6. As G
7. A B; Gs
8. A Gs
9. As Gs

10 Ay B; Ci




2. —22 =210
A:l 'P3
3. A2-C'=48
4. A3+1 + C:J:ll 14
n+1
5 14:;;-+:21211 ::559_}1

8. A'+C!?=14n

A} 24
YL, 3
n+l n
P
10, ——=2— =240
Al -
n+3 n—-4
3aganmue 10.
15
Vx +—
1. HaiiTu gecsaThlil 4ieH pa3aoKeHUs: ¥
10
2. HaiiTu uneH paznoxxeHus X+ 4 , He cofiepKamii X (T.e. coepIKaluii X B HyJICBOW CTETICHH).

x—1 3 -x
3. Ilpu xakoMm 3HaUYE€HUU X YETBEPTOE CllaraeMoe PasyIoKEHHUs (\/ 2 +4/2 )”B 20 pa3 Gosbie yem m,

ec OMHOMHAITBHBIH KOA()(UIIMEHT YETBEPTOro CIIaraéMOr0 OTHOCHUTCS K OMHOMHAIBHOMY KOX(QQHIUECHTY
BTOPOTO cllaraeMoro kak 5:1?

5
4. B paznoxeHunu OnHOMA (\/3 3+4/ 2) HATH WICHBI, HE COEPIKaIINe HPPATHOHAITBHOCTH.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1 1 n
I . u
Haiitu mrecroii unen PA3I0KCHUA y , €CJIIN 6I/IHOMI/IaJ'IBHLII/I KO3(1)(1)I/IIII/I€HT TPETHETrO0 OT KOHIA

4IIeHa paBeH 45.
6

L

Hanucarp paznoxxenue no ¢popmyie 6nHoMa HploTOHA U yIpoCTUTH: \/— +X
X

n

Haiitu 5-if umen pasnoxeHust omHOMa| v/ d + . Ecnmn oTtHOmEHMe OWMHOMHAIBHOTO KO3 (HUIIeHTa

1
\3a
YETBEPTOro WieHa K ONHOMHAILHOMY KO3 QHUIUEHTY TpeThero paBHo 10/3.

n

1

2
CymMa GMHOMHANBHBIX KO3(hMUIMEHTOB pa3noxeHus papHa 1024. Haiitu unen pasnoxenus | X T ,
X

coneprkamuii x B 11-0# crenenu.

Hatitu cenpMoii wiieH pa3noxkeHus ounoma | X + 3\/_2
X

Cymma  TpeThero OT Hayala ®  TpPEThero OT  KOHIA  OWHOMHANBHBIX  KO3(uImeHToB

71
4 3
PasIoXKeHUs (\/5 + 3 4) pasaa 9900. CKONBKO palMOHATIBHBIX WICHOB COJIEPKUTCS B 3TOM Pa3JIOKCHUHU?
m

Tpetbe cnaraeMoe pasiioKeHUs 2x + — | He cozepxkut x. IIpu Kakux X 3TO cjaraeMoe paBHO BTOPOMY
X

3
ClTaraeMOMYy Pa3IOKECHHUS (1 +Xx ) ?

20
HatitTi HanOombIINit WieH pa3IoxKeHUs (\/g + \/5 ) .
HUcnons3ys hopmyny 6manoma HeroTOHa, BEIYUCINTH (\/5 - \/E )5 .

5 )2
Haiitu HOMep usieHa pa3noxeHust OMHOMa (x +X ) , HE COZIEPIKAIIEro X.
n

Haiiti HanOosbinii OMHOMHAIBHBIA KOA(MGHULIUEHT pasioxkeHus | B +— | , eciu NpOU3BEJCHUE YETBEPTOrO

OT HayaJia ¥ YeTBEPTOTO OT KOHIIA claraeMbix paBHo 14400.

Haiitu cpenHuil 4ieH pasaoKeHus: (\/Z + \/Z )8 .

x—1 3/~A—x
Ipu KakoOM 3HAYCHHH X YETBEPTOE CIAraeMoe Pas3ioKeHHSI (\1 27 +42 )”B 20 pa3 Gomblire YeM m, eciu

OMHOMHAJBHEIA KO(PPUIIMESHT YETBEPTOTO CIAraeMOro OTHOCUTCS K OMHOMHAITBHOMY KO3 (QHIIUEHTY BTOPOTO
cllaraemMoro kax 5:1?
12

Haiitu unen pasznoxkenus | — +4/X | , He 3aBUCSIIUHN OT X (T.€. COAEPKAIIUHN X B HYJIEBOH CTETIECHN).
X

6
1

Hanucarp paznoxenue no ¢popmyie 6nHoMa HploTOHA U yIpOCTUTB: —5t Va | .
a

5
3 .
B paznoxennn 6uHOMa (\/g + 2) HaWTH WICHBI, HE COAEPIKAIINE NPPAIMOHAIBHOCTH.

Kpurtepnu ouenku:

ITo uToram BbINOJHEHHUS PadoThI- MAKCUMAJIbHBIH 0a/1-10.



- paboTa BHITIOJHEHA TIOJTHOCTHIO, TPABMIIBHOCTH BBITTOJIHEHUS BeexX 3amaHuid — 10 (kakaoe mpaBUIIbLHO
BBITIOJIHEHHOE 3a/1aHue -1 6amr .)
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