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COI''TACOBAHO:
DkcnepTsl':
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®.1.0., 10IKHOCTD, OpraHU3aIMs
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IOANUCH
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1

COCTOPOHBIOOECTIEUnBatOIeHKa(epHhI.

OKcnepT TEpBBI: €O CTOPOHBI BBITycKaromiedl Kadeapsl  (WiIu

paboTonareis).

noAnmricCh

OKCIEepPTBTOPOH:



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

. TpeboBaHUs K YPOBHIO YCBOCHUS HanmeHnoBanue
Kontpomupyemsie | Koa koHTponupyemoit
Ne KOMITETEHINN OLIEHOYHOTO
pazzensl (TeMbl) KOMICTEHIMH (MK €€ YaCTH)
cpeacTBa
1 OIIK-1 Cnoco0eH NpUMeHATH 3HaTh OCHOBBI TUCKPETHON TecTupoBaHue,
ecTeCTBEHHOHAYYHbIE H MaTeMaTHKH: HJIEMEHTHI TEOPUHU
00 LIEHHIKEHEPHbIE 3HAHUS, MHOK€ECTB; KOMOHHATOPHBIE Ok3amen
DIEeMEHTHI TEOPHU
MeTOJbl MATEMATHYECKOT'0 coeneHenus, [Ipumenenne Gopmyiisl
MHOKECTB CPC
aHAIN3a U MOJEJIMPOBAHUS, 6unoma HeroToHa, OCHOBHBIE
TeOpeTH4ecKOro u HOHATHS POPMAILHOI JIOTHKH, TTpaKTHueCcKue
3KCHEePUMEHTAIbHOI0 JIOTUKH BBICKa3bIBAHUH, KIACCHYECKUE | popame o
uccie10BaHUs B JITOPUTMBI ONITUMHU3AIIMH JUIS 32714
2 npogeccHOHAILHOM Ha KOHEYHBIX CTPYKTypax (Anroput™m | TectupoBaHue,
AeATeJbHOCTH Jeiikctpsl, anroputM Popaa-
KomGuratopuKka daskepcoHa); METO/IbI IOCTPOCHUS Ox3ameH
00HapYKNBAIOLINX H CPC
KOPPEKTHPYIOMHNX KOJI0B. MeTobI
KOJIMPOBaHUS U IEKOANPOBAHUS TpaxTuueckue
3THMH KOJIaMH; SAHSTHS
‘YMeTsb pemaTs CTaHIapTHHIE
3 p ap TectupoBanue,
npodeccronanbHbIe
O1eMeHTHI .
. 00IeMHKEHEPHBIX 3HAHUH,C DK3aMeH
MaTeMaTH4eCcKOi N
MPUMEHEHUEM METOJIOB JAUCKPETHOM
JIOTUKHU . CPC
MaTreMaTUKu: 0OHapyKHUBaTh
NPUMEHUMOCTS arnapara
. IIpakTHyeckue
MaTeMaTHYECKOH JIOTUKH JUIs p
3aHATHA
pelIeHus 3aa4 U3 POICTBEHHBIX
oOacTeil HayKu U e¢ MPHUII0KCHUH;
4. TectupoBanmue,
(hopMann3oBaTh MOCTaBICHHBIE
3aJauyl JUCKPETHOI MaTeMaTHKH; JKx3aMen
OTIPEJICTISITh KOPPEKTHOCTh
MMOCTAHOBKH 33J1a4H, CYIECTBOBAHHE CPC
Y €JIMHCTBEHHOCTD PEIICHHUS;
MPUMEHSTh U3BECTHBIE METO/IBI U ITpaxTiieckue
3aHATHA

DIEeMEHTHI TEOPHU
rpagos

AJITOPUTMBI )Z[I/ICerTHOﬁ MaTCMaTUuKU
JUISL pEIIEHU ITOCTABJIICHHBIX 3a1a4

Baamers HaBBIKAMU TEOPETHYCCKOTO
U 3KCIICPUMEHTAITBLHOTO
HCCIIEIOBAaHUS OOBEKTOB
npo¢heCCHOHATIBHOM e TEIbHOCTH
MIPUMEHSIS annapaT JUCKPETHOU
MaTeMaTHKH: K OLICHKE CTEIICHU
aJIeKBaTHOCTH IIPEIaraeMoro
ammaparta K penIeHAI0 MPUKIIaTHBIX
3a7a4; METOIaMH OIHCAHMS
JUCKPETHBIX 00BEKTOB, METOJAMH
MOCTPOCHHS KOJIOB, KOJAMPOBAHUS U
JICKOTUPOBAHUS




MMWHUCTEPCTBO HaYKM M Bbicliero obpasosaHusa Poccuiickoit Gepepaumm
PepepanbHoe rocyfapcTBEHHOE aBTOHOMHOE 06pa30BaTeNIbHOE YUYpeEKAEHUE BbICLIEro 06pa3oBaHumA
«CEBEPO-BOCTOYHbIN ®EAEPA/IbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
TexHUYecKnii MHCTUTYT (dunmnan) PrAQY BO «CBDY» B r. HeptoHrpu

KA®EIAPA MATEMATUKHU U UHOOPMATHUKU

IIporpamma 3K3ameHna

DK3aMeH 10 JHUCIHUIUIMHE TPOBOIUTCS B opMe coOeceqoBaHUs MO dK3aMEHAIIMOHHBIM
OwreraM. OK3aMCHAIIMOHHBIA OWJIET BKJIIOYAECT OJWH TEOPETUYECKHM BOIMPOC U JIBa
MPAKTUYECKUX 3aJaHUsl.

Bomnpocsl k 3k3ameny:

1 cemecTp

l. MHokecTBa U ONEpalvy HaJl HUMH.

2. OTHOLIEHNS] HA MHOKECTBE.

3. Yucino 31€MEHTOB B IEPECEYeHNU U 00bEIMHEHUH MHOXKECTB.

4. OCHOBHOI IPUHIUIT KOMOMHATOPHUKH. [IpaBUIIO0 CYyMMBI U IPOU3BEICHHSL.

5. Pa3memnienust ¢ moBTopeHusIMU U 0€3.

6. [lepecTaHOBKM C IOBTOPEHUSIMU U O€3 TOBTOPEHHUH.

7. Couertanus c MOBTOPEHUSMU U O€3.

8. CBolicTBa COUeTaHHH.

9. bunom Herorona. [Ipumenenne ¢dopmynsl bunoma HeroToHa.

10. [Tonsitue Bbicka3piBaHus OCHOBHBIC ONEPAMM HaJa BBICKA3bIBAaHUSIMHU. TaOauIlbl
HUCTUHHOCTH.

11. [IpumeHeHre MaTeMaTHUECKOM JIOTUKH B IPOTPAMMHMPOBAHUM U TEXHHUKE.

12. Jlornueckue napajgokchl ¥ COPU3MBI.

13. CoBepiieHHble  HOpMaibHbIE (popmbl. Anroput™m mnonydeHuss C/AH® no Tabmaune
UCTUHHOCTHU U C IOMOIIbIO0 PAaBHOCHUJIBHBIX IPE0Opa30BaHuil.

14. Cosepiiennsie  HOpManbHBIE (GopMmbl. Anroputm mnomydeHuss CKH® mo Tabmumue
UCTUHHOCTHU U C IOMOIIbIO0 PAaBHOCHJIBHBIX IPe0Opa30BaHuil.

15. KBantopsl BceoOmIHOCTM U cymiecTBoBaHus. [Ipumepbl HCIONB30BaHUA HMX B
MaTeMaTHKeE.

16. DOneMeHTapHbIe PYHKIIMU U UX CBOMCTBA; TIOJHBIE CUCTEMBI (DYHKITHH.

17. I'padbl: OCHOBHBIE MOHSTHS, CIIOCOOBI 3a1aHUs TpadoB.

18. MapuipyTsl. JJoctimxumocts. CBS3HOCTS .

19. Mertpuueckue XapakTepuCcTUKH rpada.

20. OObenuHeHne TpadoB. AJTOPUTM BBHINOJHEHHS OINEpPaluU OOBEAWHEHHS TpagoB C
MTOMOUIBI0 MAaTPULIBI CMEKHOCTH.

21. [lepeceuenue rpadoB. AJITOPUTM BBHIOJHEHHS ONEPALMHU MepecedeHus s rpadoB ¢
MTOMOLIBI0 MAaTPULIBI CMEKHOCTH.

22. Kommosurus rpados.

23. JlexapToBo mpousBeeHue rpados.

24, [Tpownseenenue rpados.

25. HepeBbs. OCHOBHBIE IOHATHS.

26. CrocoObpl HaXOXXIEHMST MHUHUMAJIBLHOTO OCTaBHOTO JepeBa. AnroputMm Kpyckana,
[Ipuma.

27. CriocoObl HaXOXXACHUS MUHUMAJIBHOTO OCTABHOTO JepeBa. MaTpUYHBIM anropuTM
[Tpuma.

28. CriocoObl HaX0XKJIEHHsI KpaTyaiiero myTi. Anroputm JledkcTpol.



29.

Crioco0rl HaxoXkAeHUs KpaTdaiiiero nytu. Anroput™m beianmana-®opna.

30. ANTOPUTM TOKMCKA OCTOBHOTO JepeBa B HIMPUHY, B TIIyOHHY.
31. DiiNIepoBBI LUKIIBL; TEOpeMa Jitiepa.
32. Ilotokn B ceTax: TeoOpeMa cDO.]'I,Z[a-(I)a..]'IKepCOHa_ 0O MAKCHUMaJbHOM TIIOTOKE H
MHUHHAMAJIBHOM pa3pese; aJIrOpuTM HaxOXKIACHUS MAaKCUMAJIBHOI'O IIOTOKA.
33. Teopema Xomna o mapocoueTaHUsIX B IBYAOJIBHOM Tpade.
MeToapl KOTUPOBaHUS U ICKOAUPOBaHUs Kojna. Anroputm Xaddmana.
Tunosoe NMPAKTHYE€CKOE€ 3aJaHUE

1. OHpeI[eJ'II/ITB JJOTHYCCKOC 3HAYCHUC BBICKA3bIBaAHWA, UCXOO U3 JIOTHYCCKUX 3Ha4YEeHUN

BCEX MPEIBbIIYIINX BbICKa3bBaHul 4 <> B=0,4—>B=1,(4 > B) < A=;
2. Bemomauth oneparuio kommosuuu Gi(G2) Ha rpadax, Gi1 u G2
Vi Vv,
V2 o—
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Kpurepun oueHku:
Kons! onieHnBaeMbIX Mupaukaropsl IToxa3aTens OLleHUBAaHUS YpoBHH Kpurepuu Orenka

KOMITCTEHITH I JIOCTHOKEHUS (o 1. 1.2.PTIJT) OCBOCHHUS OIICHUBAHUS

KOMIICTCHIUH (IEeCKpUTITOPHI)

OIIK-1Cniocoben OIIK-1.1 3naer 3HATh OCHOBBI Bricokuii | Jlan MOJIHBIA, | OTJIUYH

MPUMEHSITH
€CTECTBEHHOHAYYHBI
eu
OOILIEHHKEHEPHBIE
3HAHUSI, METO/IBI
MaTeMaTHYECKOr0
aHaIN3a U
MOJICITUPOBAHHS,
TEOPETHUECKOTO U
9KCIIEPHMEHTATBHOT
0 MCCITCTIOBaHUS B
npoheCCHOHATBEHON
JeATeTbHOCTH

OCHOBBI IUCKPETHOU
MaTEeMaTHKH,
MaTEMATHUYIECCKOI'O
aHanu3a, JMHEHHOMI
anreopsl 1
TEOMETPUU, TEOPUHU
BEPOSITHOCTEN U
MaTeMAaTHICCKOM
CTaTHUCTHKH, METOJIOB
ONTUMU3AIIHH,
YUCIICHHBIX METO/IOB,
MaTeMaTH4IeCKOTO U
UMHUTALIOHHOTO
MOJICITUPOBAHHUS ,
BBIUUCIIUTEILHON
TEXHUKU OJIs1
TEOPETHYCCKOTO U
IKCICPUMEHTAIEHOTO
HCCIICZIOBAHUS B
po¢eCCHOHATBHOMN
JIESITETBHOCTH
OIIK-1.2 Ymeer
pemaTs cTaHIapTHBIC
npodeccrnoHaTbHbIE
3a/1a41 C

JUCKPETHOM
MaTeMAaTHKH: 3JIEMEHTHI
TEOPUU MHOXKECTB;
OCHOBHBIC ITIOHATUSA
(hopMasTbHOM JIOTHKH,
JIOTUKY BBICKA3bIBAHUH,
KJIACCHYCCKHE
aJIrOPUTMEI
ONTUMU3AIINH JJIS1 33189
HAa KOHEYHBIX
CTPYKTYypax (AJTropuT™m
JIeUKCTpBI, aJITOPUTM
dopna-Dankepcona,);
OCHOBHBIC METOAbI
paboTHI aBTOMATOB;
METOAbI MOCTPOCHUA
00HAPYKUBAIOIIHNX H
KOPPEKTHPYFOIIUX
KoJ0B. MeTo bt
KOAMPOBAaHUS U
JIEKOIUPOBAHISI STHMHA
KOJaMHU;

YMeTs pemiathb
CTaHJIapTHBIE
poheCCHOHATBHBIC

Pa3BEpHYTHI OTBET
Ha TIOCTaBJICHHBIN
BOMPOC, TOKa3aHa
COBOKYITHOCTh
0CO3HAHHBIX
3HAHUK o
JIHCITUILINHE,
JIOKa3aTeIbHO
PacKpBITHI
OCHOBHBEIE
ITOJIOKEHHS
BOIIPOCOB; B OTBETE
MIPOCTIEKUBACTCS
YeTKasi CTPYKTypa,
JIOTH4YecKas
IOCJIEIOBATEILHOCT
b, oTpaxaromiast
CYIIHOCTh
pPacKpbIBaeMbIX
MOHATHH. 3HaHHE
o peaMeTy
JIEMOHCTPUPYETCS
Ha ¢done
IIOHMMAaHHsI €ro B
cucTeme JaHHOU

0




MIPUMEHEHHEM
€CTECTBEHHOHAYYHBIX
1 OOIIEeMHKEHEPHBIX
3HAHU, 00 OCHOBAxX
BBIYMCIIMTEIIbHOM
TCXHHUKH, MCTOJOB
MaTeMaTHYeCKOTrO
aHanm3a, JTUHEeWHON
anreOps 1
TEOMETPHH,
JIUCKPETHOM
MaTeMaTHKH, TEOPHH
BEpPOSITHOCTEN U
MaTeMaTH4eCcKOH
CTaTUCTHUKH, MCTOJ0B
ONTUMHU3AIUHN, U
YHUCIIEHHOTO,
MaTeMaTH4YeCKOro U
HAMHUTAIHOHHOTO
MOJICITAPOBAHUS
OIIK-1.3 Bianmeer
HaBBIKAMH
TEOPETHYECKOTO U
AKCIIEPUMEHTAITLHOTO
WCCIIeTOBAHUS
00BEKTOB
npoeCCHOHATBHON
JIEATENBHOCTH

0OIIEeHHKEHEPHBIX
3HaHUM,C TPUMEHEHUEM
METOJI0B AUCKPETHOMN
MaTE€MaTHUKU:
00OHapyX1BaTh
NMPUMEHUMOCTD allrapara
MaTeMaTH4ecKO JIOTHKA
JUISL peILICHNs 3a]1a4 U3
POZICTBEHHBIX O0acTel
HAYKH U ¢
MIPUIOKEHUI;
(dhopmann3oBath
ITOCTaBJICHHBIC 3a0a4H
JIUCKPETHOMU
MaTeMaTuKH;
OIPENEIIATh
KOPPEKTHOCTh
MIOCTaHOBKH 33/1a4H,
CyILIECTBOBaHUE U
€JMHCTBEHHOCTb
peIIeHNs; IPAMEHATh
M3BECTHBIE METOMIBI U
aJTOPUTMBI IUCKPETHOU
MaTeMAaTUKH IS
PpEeIIeHNs TOCTAaBICHHBIX
3amad

Buagers HaBblKamu
TEOPETUUYECKOTO U
9KCIIEPUMEHTAIBHOTO
nccie0BaHus 00bEKTOB
po¢eCCHOHATBFHON
JIESITEIEHOCTH TIPHUMEHSIST
arnmnapar JUCKpETHON
MaTEeMaTHKH: K OLIEHKE
CTETICHU aJICKBaTHOCTH
IIpeaIaraeMoro
anrapara K peeHHIo
MPUKIaJHBIX 3a/1a4;
METOAaMU OITMCaHUsA
JIMCKPETHBIX 00BEKTOB,
METO/IaMH TIOCTPOCHUS
KOJIOB, KOJJUPOBAHUS U
JICKOZMPOBAHUS .

HayKu u
MEXIMCUUITMHAPH
BIX CBsI3EH.
[IpuBenenst
JI0Ka3aTebCTBa
TEOpEM U BBIBOJbBI

thopmy.

BazoBriit

Jan MOJTHBIH,
pa3BEepHYTHI OTBET
Ha TIOCTaBIICHHBIH
BOTIPOC, TIOKa3aHO
YMEHHE BBIICIHTH
CyIIeCTBEHHBIE U
HECYIIIeCTBECHHEIE
MIPU3HAKH,
MIPUYHUHHO-
CJIeICTBEHHbIE
cBs3u. OTBET YETKO
CTPYKTYPHUPOBaH,
jJornyedH.  Moxer
ObITH JOITyIIIEHA
OJIHA  HETOYHOCTH
WA
HE3HAYUTEIIbHAS
omuoKa npu
JTIOKa3aTeIhCTBE
dhopMyn u Teopem
WCIIPaBJICHHBIE
CTYJIEHTOM c
MIOMOIIBIO
MpenojaBaTeis.

XOpOIII

Munn-
MaJbHBIN

JlaH HemocTaTOYHO
Jan He mMONHBIN
orBer. Jlormka wu
I10CJIEIOBATEIBLHOCT
b HM3JI0KEHHS
UMEIOT HapyIICHUs.
Jemonctpupyer
0a30BbI€ 3HAHHUSA 110
peaMery.
HNmerotcs
HETOYHOCTH
JIOKa3aTeIbCTBE

pu

yIIOBJIE
TBO-
puTens
HO




hopmy, Teopem

He OtBet
OCBOCHBI | MPEACTABJISET
coboit
pa3po3HEeHHbIE
3HAHUA C
CYIIECTBEHHBIMHU
OIIMOKAMH TI0
BOIPOCY.
IIpucyrcrByror
(hparMeHTapHOCTb,
HEJIOTUIHOCTh
W3II0KEHUS.
CryneHT He
OCO3HAET CBS3h
obcyxnaeMoro
BOIpOCa 1o
ousery ¢ Apyrumu
00BeKTaMHU
JUCIIATUTAHBIL.
OTCyTCTBYIOT
BBIBOJIBI,
KOHKPETH3aIU 1
JIOKa3aTeIbHOCTh
W3II0KEHUS.
JloTmoTHUTENBHBIE 1
YTOYHSIOITHE
BOTIPOCHI
MpernoiaBaTess He
MPUBOJIAT K
KOPPEKIUH OTBETA
CTYJICHTA.
unu
OTBeT Ha BOIIPOC
MTOJTHOCTBIO
OTCYTCTBYET
unu
OTka3 oT oTBeTa

HEYZOB

JIETBO-

puTens
HO

Komnerennun

XapaKTepHCTHKA 0TBETA HA TEOPETHYECKUI1 BONIPOC / BBINOJTHEHHS
NMPAKTHYeCKOI0 3a1aHusl

KoanuecTBo
HAOpaHHBIX
0aJLJ10B

OIIK-1

JlaH nonHbIl, pa3sBEepHYTHIM OTBET HAa NOCTABJICHHBIN BOIPOC, MOKA3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAHMI 10 JUCUUILINHE, T0KA3aTEIbHO PACKPBITHI
OCHOBHBIE ITOJIOKEHHS BOIIPOCOB; B OTBETE MPOCIIEKUBACTCA YETKasl CTPYKTYPa,
JIOTUYECKAs MOCNIEA0BATENbHOCTD, OTPAXKAIOIIAs CYIIHOCTh PACKPBIBAEMBIX TOHATHUI.
3HaHMe TI0 MPEIMETY IEMOHCTPUPYETCs Ha (JOHE TIOHUMAHUS €r0 B CHCTEME TaHHOU
HAYKH U MEXIUCIUIIMHAPHBIX cBs3el. [IpuBeieHb! 10Ka3aTeIbCTBAa TEOPEM U
BBIBO/IBI (DOPMY!I.

10 6.

JaH noxHbId, pa3BepHYTHIA OTBET HA IOCTABJIEHHBIN BOIPOC, TOKa3aHa
COBOKYIMHOCTb OCO3HAHHBIX 3HAHUM 110 JAUCHUIUINHE, JOKA3aTCJIbHO PACKPBIThI
OCHOBHBIE IIOJIOKEHHS BOIIPOCOB; B OTBETE MPOCIEKUBACTCA YETKasl CTPYKTYPa,
JIOTUYecKast OCIEA0BATEIbHOCTD, OTPasKAIOIIast CYIIHOCTh PACKPHIBAEMBIX HOHSTHH,
Teopuil. 3HaHKE 10 NPEJMETY JEMOHCTPUPYETCs Ha (POHE MOHUMAHUS €r0 B CHCTEME
JAHHOW HAayKH M MEKANCIMIUIMHAPHBIX cBsi3el. MOTyT OBITh JIOITyIIEHBl HEOYETHI B
JIOKa3aTeIbCcTBE (POPMYJI M TEOPEM, UCIIPABICHHbIE CTYyIEHTOM CaMOCTOSTEIHHO B
IpolLecce OTBETA.

96.

JlaH noiHbId, pa3BepHYTHIA OTBET HA MOCTABJIEHHBIN BOMPOC, TOKA3aHO YMEHUE
BBIJICITUTD CYIIECTBEHHBIE M HECYIIIECTBEHHBIE ITPU3HAKH, IPUUNHHO-CIICICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH. MOXeT OBITh JAOIyIIeHa OJIHa
HETOYHOCTH WJIM HE3HAUMTENIbHAsl OMNOKA IIPU JOKa3aTeIbCTBE (YOPMYJI M TEOPEM

8 6.




HCIIPABJICHHBIC CTYACHTOM C IIOMOIIBIO IIPEIIogaBaTeIsl.

JlaH nomnHbIH, pa3BepHYTHIH OTBET HAa MOCTABJIEHHBIN BOIPOC, IOKA3aHO YMEHUE
BBIICIIUTD CYLIECTBECHHBIE U HECYILIECTBEHHBIE IPU3HAKH, IPUYUHHO-CIICICTBEHHBIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBaH, JIoTHYeH. MOXeT ObITh JOMYILEHbI JBE
HETOYHOCTH WJIM HE3HAYMTENIbHBIE OLIMOKH P JI0Ka3aTeNlbCTBE (GopMyIT 1 TeopeM
HCIIPABJICHHBIE CTYACHTOM C IIOMOILIBIO IIPEIIOAABATELA.

76.

Jan He mosHbIi oTBeT. JIOTHKa U 10CIEeJ0BAaTEIbHOCTD N3JI0KEHHS IMEIOT
HapyuieHus. JleMOHCTpUpyeT 0a30BbIe 3HAHUS MO IIpeaMeTy. VIMEIOTCs HeTOUHOCTH
TIIPY I0Ka3aTesbCTBE (hopMyI1, TeopeM

6 6.

Jlan He monHbBINA 0TBET. JIOTHKA U MOCIEA0BATEIBHOCTD U3JI0KEHNUS UMEIOT
HapymeHus. JleMoHCTpupyeT 6a30BbIe 3HaHUS 1O peaMeTy . [Ipu moka3zaTensCcTBe
TeopeM U (hOPMYIT TOMYIICHBI 3HAYUTEIBHBIC OIITHOKH.

56.

JlaH He TToIHBIN 0TBET. JIoruka M IOCIeI0BaTeIbHOCTD H3I0KEHNS UMEIOT
HapyuieHus. JlonyieHsl OUIMOKY B PACKPBITHH TOHSTHI, YIOTPEOJICHUH TEPMHUHOB.
IIpu mokazatenscTBE TEOpeM U (POPMYIT TOMYIIEHBI 3HAYUTEIBHBIC OLTHOKH.

40.

JonyiieHs! omMOKY B PACKPBITUH MOHSATHH, yIOTpeOJieHHH TepMUHOB. He
NPUBEJICHBI JOKA3aTeIbCTBA TEOPEM U BBIBOABI (DOPMYIL.

36.

CTyZIeHT He 0CO3HAET CBsA3b 00CYIKIAEMOT0 BOIIPOCa 110 OUIIETy C JPYTrHMHU
00BeKTaMU TUCHMIUTHHBL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALHS 1
JI0Ka3aTeJIbHOCTD M3JI0KEHHSL.

20

OrtBeT npezcTaBisieT co00i pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKaMH 110
Bompocy. [IpucyTcTByIOT parMeHTapHOCTD, HEIOTHYHOCTD M3JI0KEHUS.

16

OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET
unu
OTKa3 oT OTBETa

0 6.

OIIK-2

[IpaxTryeckoe 3a1aHNe BEITIOIHEHO BEPHO,

OTCYTCTBYIOT OIIHOKHU Pa3JINYHBIX TUIIOB.

10 6.

HpaKaneCKoe 3aJaHUEC BBITIOJIHCHO BEPHO,

OTCYTCTBYIOT OIIHOKHU PAa3JINYHBIX TUIIOB. MOFyT OBITH JA0NYHICHbI HCAOYCTHI B
OIpCACIICHNN HOHHTHfI, HCHIPAaBJICHHBIC CTYJCHTOM CaMOCTOSTCIIBHO B IIPOLIECCe
OTBECTA.

96.

XO,H peuicHus BEPECH, MOJTYyUCH HeBepHBIfI OTBET H3-3a O,HHOﬁ BBIYHCIIUTSILHON
OLLII/I6KI/I, HO ITPU 9TOM UMEECTCA BEPHas MOCJICA0BATCIIbHOCTh BCEX MIAr0OB PCHICHUA

8 6.

XoJ penieHus BEpeH, NOIyueH HEBEPHBIH OTBET M3-3a IBYX BBIUYHCIUTEIBHBIX
OIMOOK, HO MIPY 3TOM MMEETCS BEPHAs! ITOCIIEA0BATEIbHOCTD BCEX MIATrOB PEIICHHUS.

76

XoJ peneHus BEpeH, NOIy4eH HEBEPHBIH OTBET M3-3a IBYX HE3HAUUTEIbHBIX
OIMOOK Pa3IMYHBIX THUIIOB, HO TIPH ATOM UMEETCs BEpHasI TIOCIIEI0BATEILHOCTh BCEX
LIaroB PeIeHMs.

606.

Xon pemieHus He BepeH.J{omylieHa o1Ha 3HaYNTeNbHBIas OmnOKa.[omoTHITEIbHEIE
¥ YTOYHSIOIINE BOIIPOCHI IIPENOAaBaTelsi IPUBOIAT K KOPPEKIIUH OTBETA CTYACHTA

56

Xon perieHus He BepeH. omyIIeHb! ABe 3HAYUTENbHBIC OIMHOKH. J{OTIOTHUTETFHBIE 1
YTOYHSIIOIIIE BOTIPOCHI MIPEToIaBaTellsl MPUBOAAT K KOPPEKIUH OTBETA CTYACHTA

46

Xon penieHus He BepeH./lonmyIieHs! Tpy 3HaYUTeNIbHbIE OIHOKH. JIOTIOTHUTENBHBIE 1
YTOUHSIOIIME BOMPOCH IPETIOIaBaTesl MPUBOIAT K KOPPEKIIMN OTBETa CTYACHTA

36

He BEpPHAA IMOCICA0BATCIIBHOCTh BCEX MIaroB peIHCHI/IHHOHOJIHI/ITeHBHBIe n

26




YTOYHSAOMINE BOIIPOCHI TPETIOAABATEIIS MPUBOIAAT K KOPPEKINKU OTBETA CTYACHTA

He BEPHAA MOCICA0BATCIIBHOCTh BCEX MIaroB peIHCHI/IHHOHOJIHI/ITCHLHBIe n
YTOYHSAOMINE BOIIPOCHI MPENIOAABATEIIA HE IPUBOIAT K KOPPEKIINU OTBETA CTYyACHTA

16

Brimonnenue MIPAKTUIECKOTO 3a0aHUsA OTCYTCTBYET

06.




MMWHUCTEPCTBO HaYKM M Bbicliero obpasosaHusa Poccuiickoit Gepepaumm
PepepanbHoe rocyfapcTBEHHOE aBTOHOMHOE 06pa30BaTeNIbHOE YUYpeEKAEHUE BbICLIEro 06pa3oBaHumA
«CEBEPO-BOCTOYHbIN ®EAEPA/IbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
TexHUYecKnii MHCTUTYT (dunmnan) PrAQY BO «CBDY» B r. HeptoHrpu

KA®EIAPA MATEMATUKHU U UHOOPMATHUKU

IIpakTH4yeckue 3a1aHUusA

10 TeMe «DJIeMEeHThI MATEeMaTUH4YECKOM JIOTHKN»
3ananme 1. [IpuBenure npuMep COCTaBHBIX BBICKA3bIBAHM, 00OPa30BaHHBIX
IPU IMOMOIUM JIOTUYECKUX CBS30K «WIN», «H», «ECIH,..TO», «HE», «TOrna M
TOJIBKO TOTI»

a) C MaTCMAaTUYICCKUM COACPKAHUCM,
B) C HCMATCMATUYCCKUM COACPKAHNCM.

3aganme 2. Bricka3piBaHUE PACWICHUTE HA MPOCTHIE, 3AMUIINTE CHMBOJINYECKH,
BBe/Is1 OyKBEHHBIE 0003HAYCHUS, ISl IOTy4YE€HHOU (DOPMYJIbI COCTABUTH TAOIHUILY
UCTUHHOCTH.

1. Ecnu 3aBTpa OyAeT 10Kab UK CHET, TO 3aHATHUS KOHYATCS paHbIIe, U MbI
IIOWJIEM B TEATP.
2. YrtoOsI npsiMas a OblIa apayijieibHa TIOCKOCTH 0, HEOOXOIUMO U

JI0OCTaTOYHO, YTOOBI MpsiMast a ObliIa apayjiebHa MPSIMOU B, JeKalen B
IUIOCKOCTH Ol.

3. Ecnu npsimas a mapasnienbHa IMJI0CKOCTH 0 U IIpsiMasi B apajuiesibHa
MJIOCKOCTHO, TO MPSIMBIC a U B TapaJUICIbHBI.

4. 3aBTpa OyAeT SICHO Wiu OyIET M0XK/Ib, U €CIU 3aHATHS OKOHYATCS PAHbIIIE,
TO MbI IIOMJIEM B KHHO.

S. MBI noliieM B TeaTp WIKM B KUHO, B TOM U TOJIBKO B TOM CJIy4ae, €CIu HE
Oynet 1oxas u OyJIeT SICHO.

6. YToObI epeiT Ha ClIeYIOUIUH Kypc HEOOXOAMMO BBIYUUTh MPEIMET U
cAaTh 9K3aMEH WUJIM TIOJIYYHUTh Iepe3ayerT.

7. Ha ynuiie cBeTUT COJHIIE U MOT0J1a HE A0XKJIUBAs TOTAa U TOJIBKO TOrAa
KOrJa Ha yJIMIIE HE TaCMYPHO U HE UAET T0XKIb.

8. Ecnu BBl puIun JOMOM, a BXOHAS JBEPh OTKPHITA, TO BHI 3a0bLIN €€
3aKPBITh UM BaC OTpabuiIu .

9. Ecnu Bl HaxonuTech Ha COOpaHUU Uy Bac 3a3BOHMII TEJIE(POH, TO
HEO0OXO0JMMO MOAHATH TPYOKY M CKa3aTh, YTO BbI 3aHSITHI.

10. HegepHo, uto: ecnu Cara 3HaeT aHTJIMACKUHN WK apaOCKUN S3BIK, TO OH
pazompaercs B MaTeMaTUKE U (hHU3HUKE.

11. M3yueHwue nutepatypbl WX UCTOPUHU CIIOCOOCTBYET HPABCTBEHHOMY U
($u3HUEeCKOMY BOCITUTAHUIO.

12.  Ecnu s nmonyuy nsatepky 1o Gpu3H4ecKon KyJIbType U PUCOBAHUIO, TO 3HAYUT
s BEJIMKUI CIIOPTCMEH MJIM XYA0KHUK.

13.  Ecnu ceroaus s noiay B KWHO WJIM HAa KaTOK, TO 1 HE CMOTY ITOYUTATh
KHUKKY WJIU BBICTIATHCS.



14. S m1061110 YUTATh KHUTH U 5KyPHAJIBI, TO3TOMY X0XKY B OMOIMOTEKY MIIH
MOKYIal0 KHUTH.

15.  Hukurta u Munika nonuii B IEPEBHIO YEPE3 caJ U Py KOPOTKOM TOPOTOil.
16. Ecnu Beuepom OyJeT TyMaH Wid J0X b, TO Cepreil uiv 0CTaHeTCs AoMa,
WJIU JI0JIKEH OYyET B3SITh 30HT.

17. TloceBHast MpOMIET YCIEUIHO, €CTIU BOBPEMS OYIyT OTPEMOHTUPOBAHBI
TPAKTOPbI M KOMOANHBI MJIM BCE KOJIXO3HUKH BBIMAYT Ha padoTy.

18.  Ecnu He NOMAET NOMKIb WU CHET, TO SKCKYPCHUS COCTOUTCS, B IPOTUBHOM
ClIy4yae — Her.

19. OsnaneHue UCKYCCTBOM OOIICHHS BJICUET yJIYUIIICHUE MEKIUIHOCTHBIX
OTHOILIEHUI U IPUSATHOE BPEMSIIIPOBOKJICHHE.

20. 3amrymeln BeTep, CBEPKHYJA MOJHUS, 3arpEMEIT TPOM, a J0K/Ib HE TOIIE]L.

3aganme 3. Jlokaxute paBHOCUILHOCTH (POPMYIT C TIOMOIIBIO PABHOCHIIBHBIX
npeoOpa3oBaHui

a<>@—>b)=b<(b—a)
(aeo>b)vec=avcebve
(ae>b)>b=(ab)—>a
aA(b(—)c)zaAb(—)a_vc
a—(a<>b)=b—>(a<b)
a>beoc)=anbeoanc
a>(b—>a)=b<>(a—b)
(a>b)—>c=(a—>c)o (b o)
ao>b—o>a)=b>(a—>b)

10 c>(@eob)=(c—>a)eo(c—b)

I I A S

11.b—>(a<—>b):a—>(a<—>b)
12.anbec=(a>c) <> (a—Db)
13.avbeob=a—(a<>b)
14.(a>b)ve=(a@a—>c)<>(b—0)
15.a > (a—>b)=b<>(b—>a)
16.(a<—>b)/\c=av2'<—>b/\c
17.a<>anrb=avbeb

18.c s(aob)=ancobnac

19.(a >b) >b=(a<>b)—>a

20.0 > (b c)=(b—a) < (c > a)

3anaHHe 4. Onpe}:{em/m, JJOTMYCCKOC 3HAUYCHHC BBICKA3bIBAHU, HCXOI U3
JIOTMYECKHUX 3HAYCHUM BCEX MPpCaAbIAYIINUX BBICKA3bIBaHUM

1. A—>B=1,4<>B=0 ,B—> A=,
2. A—>B=1,(AAB)—>(AVvB)=;



Ao B=0B—>A4=;

AAB=0,A— B=1,B>A=;
A<>B=0,4—>B=1,(A—>B)< A=;
AvB=1,4->B=1,B—>A4=;
AAB=0,4<>B=0,4—> B=1, A=
AAB=0,4<>B=04—>B=1,B=;
9. AAB=0,AvB=1,4—>B=1,B—> A=,
10 A—>B+>A)=0,4-> B=;

1. 4-B=1,A—>B—>B=;

12. 4-5B=1,(4—>B)—>C=;

13. 4o B=1,A<B=;

14. 4o B=1,A<>B=;

15. (AvB)—>A=1,4->B=1,B > A=;
16 4-5B=0,CA(4—>DB)=;

7. B=0,Cv(B—>A4)=;

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

19. 4=0, (AAB)—>(CAA)=;

20. 4=0,(AAB)—>(Cv A)=.

el AN

3apanue 5. [l cienyromux Gopmyn Haiitu CJITH® u CKH®, kaxayro apyms
crocob6amu (IyTeM paBHOCUIIbHBI MPE0OPA30BAHUM U UCTIOIB3YS TAOIUILY
VUCTUHHOCTH)

(x> yAxvy)
()_C/\;/v(x—>y)/\x
xX=>(x—y)
x—=>(xvy)

(x> y) = (y = x)
y—-o>x)> x>y
(x> A(x—> y)>x

x/\(x—>y)/\(x—>;)

0PNV AW

. XVXOD YAy
10.(xApy)—>(xVvy)
11.(y > x)v(x > y)
12.(y > x)Ax > (x> )
13.(x > y)A(xV )
14.(;—>x)—>(x—>y)/\y
15.(xv y) > (y > x)
16.(x A (xV y)) = (¥ > x)
17.(xv y) A (x> y)
18.(x & y)A(xV y)

19.(x > yv(xvy)Ax



20.(y 5> ) A (x > )

3aganmue 8. Peinte noruyeckue 3agaun.

1.

OHpeIleJII/ITG, KTO H3 IIOHO3PCBACMBIX YYAdCTBOBAJI B IIPCCTYIUICHHUH, CCJIIHU
HU3BCCTHO:

a) Eciu VMBanoB He yuwactBoBan wiu lletpoB yuactBoBai, To Cumopos
y4acTBOBAJL.
b) Ecnu MBanoB He yyacTtBoBaji, To CHIOPOB HE y4aCTBOBAI.
Ans, Buka u Cepreil pemivyii moMTH B KUHO. YUMTEIb, XOPOIIO 3HABIIUMN
peosT, BhICKa3aJl PEITOIOKEHUS:

a) AHs MOHJET B KHHO TOJIbKO TOor/a, Koraa noayt Buka u Cepreii;

b) Ans u Cepreit moiiayT B KHUHO BMECTE WJIH K€ 00a OCTAHYTCS I0Ma;

¢) YUro6w! Cepreii noien B KHHO, HEOOXOAMMO, UTOORI roiia Buka.
Korga pe6sta mommi B KMHO, OKa3aJ0Ch, YTO YYUTEIb HEMHOTO OIIUOCS: U3
TPEX €ro yTBEPKACHU HWCTHHHBIMH OKa3aJduCh TOJIbKO JBa. KTO M3 pedsr
TI011Ie)I B KUHO?

Ha Bonpoc, kakast 3aBTpa OyneT noroja, CAHONTHUK OTBETHIL:

a) «ecnu He OyJeT BeTpa, To OyJeT nacMypHas norojaa 6e3 g0,

b) «ecnu OyaeT n10Xb, TO OyAeT MacMypHO U 0€3 BeTpay;

C) «ecmu OyAeT macMypHas oroja, To OyJeT MOKIb U He OyIeT BETpay.
[TomymaB HEMHOTO, CHHONTHK YTOYHHWJ, YTO €T0 TPH BBICKA3bIBAHUS MOKHO
JAaKOHWYHO 3allicaTh B BHJE OJHOTO COCTaBHOTO  BBICKA3bIBAHUSI.
Cdopmymnupyiite ero.

Anéma, bops u ['puia HauwM B 3eMJ1€ CTApUHHBIN COCY .

PaccmarpuBas yAMBHUTENBHYIO HAaXOAKY, KaXIbpli BBICKa3aJl IO JBa
IIPEAIIOJIOKEHHUS:

Anéma: «29T0 coCy rpeYeCKril 1 U3rOTOBJIEH B 5-OM BEKEY.
Bbopst: «910 cocyn GMHUKUICKUI U U3TOTOBJIEH B 3-€M BEKEM.
['pumia: «9T0 cocyn HE TPEUECKUI U U3TOTOBIIEH B 4-OM BEKE».

VYuutenb UCTOPUU CcKa3al pedsTam, 4TO KaXKIbld U3 HUX IPAB TOJBKO B OJHOM
U3 JIBYX MPEIIOJIIOKEHUH. [ 1e M1 B KaKOM BEKE H3TOTOBJIEH COCY1?

B mkone, nepemeamnieit Ha caMmo00CTyKUBaHUE, YETHIPEM CTapLICKIACCHUKAM:
AnppeeBy, Koctuny, CaBenseBy u J[aBbIOBY mopyuuiu yopaTs 7-oif, 8-OH,.
9-p1i1 m 10-b1i1  knaccwl. [Ipu mpoBepke okaszanock, uto 10-blif Ki1acc yopan
mioxo. He ymenmme oMol y4€HUKH B COOOIINIIHN O CIIEAYIOIIEM:

a) Aunpapees: « youpan 9-b1it kitacc, a CaBenbeB — 7-0i».
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b) Kocrtun: « youpan 9-piii kacc, a Anapees — 8-0i».

c) Casenbe: « youpan 8-oi knacc, a Koctun — 10-b1it».

JlaBbI1OB yKe yIIENn 1oMOM. B manbHEeNIeM BBIACHUIOCH, YTO KaKIbIM YUYEHUK
B OJIHOM M3 JBYX BBICKa3bIBaHUI TOBOPWJI IIPaBIy, a BO BTOPOM JIOXKb. Kakon
KJIacC yOHupas Kakplii y4eHUK?

[14Th MIKOJIPHUKOB W3 MSTH Pa3TUIHBIX TOPOJ0B bpsiHCKO# 00acTn IprObLTH
JUIs ydacTusi B 00JlacTHOM osmmnuaje no maremaruke. Ha Bompoc: «Otkyna
BBI?» KaKIBIA J1a] OTBET:

NBanog: «4 npuexan uz Knunuos, a JImutrpueB— u3 HoBo3bI0KkOBaY.

Cunopos: « npuexan uz Knunios, a [letpoB— u3 TpyOueBckay.

ITetpoB: « npuexan uz Knunmnos, a Jmutpue— u3 [arbkoBay.

Jmutpues: «S nmpuexan u3 HoBo3siOkoBa, a EpumoB— u3 KykoBkuy.

Edumon: «S npuexan u3 )KykoBku, a MiBaHOB XHUBET B [{AThKOBEY.

Otkyna mpuexan KaXAbld M3 IIKOJbHUKOB, €CIM OJHO €r0 yTBEPKICHUE
BEPHO, a JIPYTrO€ JIOKHO.

Cewmpbs, cocrosiias u3 otua A, marepu B u tpéx mouepein C, /I, E xynuna
TEJICBU30pP. Y CIOBUIINCH, YTO B TIEPBBIM Bedep OyIyT CMOTpETh TMepeaadd B
TaKOM IOPSJIKE:

a) Korma orenr A cmoTpur nepenavy, To Math B nenaet To xe.
b) ouepu /] u E, 06e unu onHa U3 HUX, CMOTPAT Nepeaady.
c) U3 nByx wieHOB cembu — MaTh B 1 oub C — CMOTPST Tiepeaady oaHa U
TOJIBKO OJIHA.
d) Houepu C u [l wiim 06€ cMOTPST, Wi 00€ HE CMOTPSIT.
e) Ecmu nous E cMoTpuT nepenady, To oren A u 104b [l AenaroT TO Ke.
KTO 13 4JIeHOB ceMbHU B 3TOT Beuep CMOTPUT nepeaavy?

Ha Bompoc: «KTo W3 TpEX CTYIEHTOB H3y4al MaTeMaTHYECKYIO JIOTHUKY?»
IIOJIy4Y€H BEPHBIM OTBET — «EcCiM M3ydan nepBblid, TO M3y4al U TPETUH, HO
HEBEPHO, YTO €CIIM M3y4daJl BTOPOM, TO u3y4yaln u Tperui». Kto usyuan
MaTeMaTH4YECKYIO JIOTUKY ?

OHpC,Z[G.TII/ITG, KTO U3 tICTI)IpéX CTYACHTOB COAJI 9K3aMCH, €CJIM U3BCCTHO:

a) Ecnm nepBsIil ciall, To U BTOPOM clall.

b) Ecau BTOpOI cai, To TpeTHil cAal WK MEPBBIA HE Call.

c) Ecnu ueTBEpThIii HE clall, TO MEPBBIN Call, a TPETUH HE clal.

d) Ecnu yerBEpTHIN caai, TO U MEPBBIM CHAT.

YeTblpe CTYACHTKM, MMEHa KOTOpHIX HauumHatorcs OykBamu A, E, C, P
MOCEIIAI0T HMHCTUTYT MO OYepelId W BEAyT OOMIMA KOHCHEKT JIEKIIUA.
Heobxoaumo coctaBuTh rpaduk TOCEIMICHUS Ha OIMKalIIyio HEIeIro,
YUYUTBIBAS, YTO:

a) IloHenenbHUK — AEHH CAMOCTOATEIBLHOM paOOTHI HA Kypce, U B UHCTUTYT
HE XOJUT HUKTO, a B Cy0OOTY HEOOXOIUMO OBITH BCEM.
b) C u P He cMOryT mONTH HA 3aHSATUS BO BTOPHUK B CBSI3U C OOJBIION



3arpy’>K€HHOCTBHIO B IOHEAEIbHHUK.

¢) Ecmu C Boiizer B cpeny uinu P — B uetBepr, 1o E cornacurcs noObIBaTh
Ha 3aHATHUSAX B MSTHULLY.

d) Eciu A ne noiiaér B BY3 B uerBepr, To E no3BoauT cede cXoauTh Tyia
B Cpendy.

e) Ecnu A wnu P Oynytr B unctutyTe B cpeny, To C CMOXET MOWTU B
ISATHUILLY.

f) Eciu P B naTHUIly BMECTO MHCTUTYTa MOWAET HA CBAAbOy MOAPYTH, TO
A npuaércs cXOauTh B UHCTUTYT BO BTOPHHUK, a C — B UeTBeEpI.

11 Yetsipe apyra — AutonoB (A), Bexos (B), Comor (C), Hees (/) pewmuniu
IIPOBECTH KAHUKYJbl B YETHIPEX pa3MuHbIX ropomax — Mockse, Opecce,
Kuese u Tamkenrte. Onpenenute, B KaKOW ropoJi JOJDKEH MoeXaTh KaXIbIi U3
HUX, €CIIA UMEIOTCA CIIEAYIOIINE OTPAHUYECHUS:

a) Ecou A He enet B Mockny, To C He eaet B Opeccy.
b) Ecnu B He ener vu B MockBy, Hu B TamikeHT, To A efget B MOCKBYy.
¢) Ecmu C He ener B TamikeHT, To B efeT B Kues.
d) Ecnu [l e enet B MockBy, To B He ener B Mockay.
e) Ecmu /[ He enet B Ogeccy, To B He ener B MockBy.
12 B HapymieHHH TpaBuil 0OMEHa BaTIOTHI MOJO3PEBAIOTCS YEThIpe pabOTHHKA
0anka — A, B, Cu /. I3BecTHO, 4TO:

a) Eciu A napymun, To u B Hapymmn npaBuiia 0OMeHa BaltOTHI.

b) Ecnu B napymun, To u C Hapyui win A He HapyIad.

c) Ecmu /I He Hapymumi, To A Hapymwi, a C He Hapy1al.

d) Ecnu /I mapymran, To 1 A Hapymumi.

KTt0 13 nogo3peBaeMbIx Hapylui mpaBuia oOMeHa BamoThl? Pemute 3amauy ¢
MTOMOILBIO JIOTHYECKUX ONeparui.

13 Buktop, Poman, Jleonun u Cepreii 3aHsu11 Ha OJIMMITHA]IE TT0 (DU3UKE YETHIPE
nepBbix Mecta. Korma ux crnpocuiiv O pacupeiesieHud MECT, OHHU J1alld TpHU
TaKuX OTBETA!

a) Cepreii- nepBbiii, PomaH- BTOpOii;

b) Cepreii- BTOpoii, BukTop- Tpernii;

c) Jleonun-sropoii, BUKTOpP- 4eTBEPTHIN.

N3BecTHO, 4TO B KaXJAOM OTBETE TOJIbKO OJHO YTBEpKJIeHHE UCTUHHO. Kak
pacnpeaenuiInuch Mecra?

14 OpHaxxnapl clIeaoBaTeNl0 MPUIUIOCh OAHOBPEMEHHO JIOMPAlIUBATH TPEX
ceugerenen: Kioma, XKaka u Jluka. Mx mnokazaHuss NpOTHUBOPEUYUIN IPYT
IPYTY, U KaXKJbIi 13 HUX OOBUHSII KOTO HUOYAb BO JIKH.

a) Knon yreepxkaan, uro XKak JKET.

b) JXak oOBuHsI BO kM J[HKa.

¢) [uk yroapuain cinenoareinsa He BepuTh HU Kitony, Hu JKaky.

Ho crnenoBaTens ObICTPO BBIBEN MX HA YHCTYIO BOJY, HE 33JlaB UM HU OJHOIO
Bompoca. Kto u3 cBuaereneit roBOpuiI mpasay?



15 Bepnysmuchk qomoit, Merpa mo3BoHmI Ha HabepexHyro Opdesp.
- 'oBoput Merpa. EcTh HOBOCTH?

- Ha, med. [loctynunu cooOuieHus: OT HHCIEKTOPOoB. ToppaHc ycTaHOBUII, YTO
ectu ®pancya ObUT TbsIH, TO JUOO0 OTheH yoOwmiina, nubo dpaHcya JIKET.
XKyccwe cumtaer, uro WM OTheH yoOwuiina, wim dpancya He ObLT MbIH H
youiicTBO mpou3onuio mocie nonyHoun. Mucnekrop Jlroka mpocun nepenartb
Bam, 4ro ecim yOMIICTBO MPOM3ONUIO TOCHE MOJIYHOYH, TO JHOO DThEH
yowiiiia, mu6o @pancya mkET. 3aTeM 3BOHMIA ...

- Bce. Cmmacu6o. Dtoro nocrarouno. — Komuccap monoxwin Tpyoky. OH 3Hal,
4yTO Tpe3BbId OpaHcya HUKOTAA HE JDKET. Tenepb OH 3Ha BCEY.

Kakoii BeIBOI crieniann komuccap Merpa?

16 B omHOM KOpOJIEBCTBE OBUTH HE3aMY KHHE IMPUHIIECCHI, TOJIOIHbBIE TUTPHI U
IPUTOBOPEHHBIN K Ka3HU y3HUK. HO KOpOJIb BCSIKOMY Y3HHKY, OCYXJIEHHOMY
Ha CMEpTh, JaBaJI TOCIEAHUN maHc. EMy npeiaranoces yranars, B KaKOu U3
JIBYX KOMHAT HaXOJIMUTCS TUIP, & B KAKOM IIpUHIecca. XOTs BIOJHE MOIJIO
OBITh, YTO KOPOJIb B 00€MX KOMHATAX Pa3MECTUJI MPUHIIECC UITH, YTO
HECKOJIBKO XyXe, TUTpoB. BbiOOp Ha/10 ObLIO cenaTh Ha OCHOBAaHUU TabJIMYEK
Ha JBepsAx KoMHAThL. [Ipuuém, yTBepKaeHus Ha Tabiuukax ObuIH b0 00a
MCTUHHBIMH, JIN00 00a noxkHeIMHM. Hajnmucn rnacuiu:

a) Ilo kpaliHeil Mmepe B OJTHOM M3 ATUX KOMHAT HaXOJAUTCS MIPUHIIECcCa
b) Turp cuaut B nepBoii KOMHATE
Kaxyto nBeps 10mkeH BRIOpaTh y3HUK?

17 Ha copeBHOBaHMsX 110 Jierkod atietuke Anapeit, bopuc, Cepreit u Bonoas
3aHsUIM NEepBbIe YeThipe MecTa. Ho Korna n1eBouky cTanu BCIOMHHATh, KaK 3TH
MECTa pacTpeeIHINCh MEXKIY MTOOEAUTENIMH, TO MHEHUS Pa30ILIUCE.
Jama ckazana: "Aunapeit ObU1 epBbIM, a Bosioss - BTopsiM".
I"ans yrBepknana: "Annapei Obu1 BTOphIM, a bopuc - Tpethum".
Jlena cuurana: "bopuc 6bu1 yeTBepTHIM, a Cepreii - BTOPhIM'.
Acs, koTopasi ObUTa CyZibel Ha 3TUX COPEBHOBAHUSIX U XOPOIIIO TOMHMIIA, KaK
pacrpenenuiInuch MecTa, cKaszaia, 4To KaxkJas U3 JE€BOYEK clieliana OJHO
NPaBUWIBHOE U OJHO HEMPABUIILHOE 3asIBJICHHE.
KT0 13 ManpuynKoB Kakoe MeCTO 3aHs?

18 YueHnuk nenaer cienyronme BbICKa3blBaHUS :

A. Ecnu s mo0mio Gusuky, To 10010 M1 MaTEMaTHKY .
b. Ecnu Bricka3biBaHuE A UCTUHHO, TO 5 JIOOJI0 (PUBHKY.
CrnenyeT v U3 3TUX BBICKA3bIBaHUM, YTO YUYECHUK JTIOOUT HU3HUKY?

19 Ilepen cmauvei BCTYNMUTENBHBIX 3K3aAMEHOB B MHCTUTYT Mwuia mpearonaradi,



qTO:

a) eclM OH CIACT MaTeMaTHKy, TO HHGOPMATHKy OH CHACT TOJBKO IpHU
YCJIOBUM, UTO HE 3aBAJIUT JIUKTAHT;

b) HE MOXeET ObITh, YTOOBI OH 3aBAJIWJ M TUKTAHT, U MAaTEMAaTHKY

C) JOCTAaTOYHOE YCIIOBHE 3aBaja 1Mo HHPOPMATHKE — ITO JBOMKA MO AUKTAHTY.

ITocne cnmaum 9SK3aMEHOB OKas3ajloCh, YTO U3 TPEX BbICKA3aHHBIX

IIPEAOI0KEHNN TOJIBKO OAHO ObUTO TOKHBIM. Kak Mutma cian 3x3ameHbi?

20 Tpu noapaznenenus A, B, C ToproBoii pupmMbl CTPEMUINUCH MOTYYHUThH 11O
UTOraM rojia MaKCUMalIbHYIO MPUObLIb. DKOHOMHCTHI BBICKA3aJIH CIIEIYIOINE
PEIIOI0KEHUS:

a) eciM A MOIYyYUT MAKCUMaJIbHYIO NPUOBLIb, TO MAaKCUMAJIbHYIO MPUOBLIb
nosyyat Takxke B u C;
b) mbo A u C nonyyaT MakCUMaibHYIO MPUOBLIbL OJJHOBPEMEHHO, JINOO A He
nony4duT u C HE MOJIYYHT;
c) maga Toro, 4yroosl C MOJyYHI0 MaKCUMAaJIbHYIO MPUOBLIL, HEOOXOIUMO,
4qT0OBI U B 10Iyunino MmakcuManbHyO MPUObLIb.
Ilo 3aBepuieHMM roja OKazajoch, YTO OJHO W3 TPEX MPEAIOJIOKEHUN
noxHo. Kakue M3 Ha3BaHHBIX NOJpa3Ae/ieHUN MMOJYYUIM MaKCHUMAaJbHYIO
pUOBLIb.

ITo Teme «KoMOMHaTOpHBIE coeMHEHHUS 0€3 TOBTOPEHUSI»

74 (8 9!
3apaHue 1. YnpocTuTb BbipaskeHne B = ( j

100 |35 217!
74!
PeweHue. Tak kak 10!=718-9-10un 41=1-2-3-4, 10 1o -
711-2-3-4_ 1
7.8-9-10 30°
8 516-7-8 9  7.8.9 8 ol
_ =56 _ _ > 2 1256-36=20.
KKK 38 =1 235 >0 o 127 0T (3!-5! 2!-7!)
1 2
B=—-20=%
MNostomy 30 3

12 11 10 9
Ay + Ay Ay + A5
10 8 .
A49 A17

3apaHue 2. Bolumcamtb F=

PeweHue. YNpocTUM BblparkeHue, npumeHus popmyny (3). NMocKkonbKy

Aﬁﬂlié 12 11) 1 49! 491\ 39! 39! 39! )
—:(A49+A49)-—:(—'+—'j-—':—'+—':38-39+39:39-(38+l):39
A411(9) Aéllg 37! 38!) 491 37! 38!



AYL A4S o oy (17! 17y 99 o :
————=4,+ 4, )—=|=—=F+— | —=—==+—=89+9=9-8+1)=9", 10
A ity + 43 4\ 7)1 s B+D=9%T

F =392 9% (39-9)(39+9) = 30- 48 = 1440.
3apanue 3 . NMposeputs paseHctso: Cyy, +C); =C; .

PeweHue. Bbluucnum no ¢popmyne (4) Bce umcna coyetaHuda, BxodAliue B

AaHHOE PaBEHCTBO.

9 3 O)-10-11-12-13  10-11-12-13

C, = . =715
9L(13-9)! 9L4! 1.2-3-4
0 13! 101)-11-12-13  11-12-13
13 = = = :286
101(13—10)! 103! 1-2:3
o_ 14 (0)1112:1314 111121314
" 101(14-10)! 104! 1-2:3-4 '

MoAacTaBMB MONYYEHHbIE 3HAYEHMA, B UCXOAHOE PaBeHCTBO 715+286=1001,
MMeeM BEepHOe TOXKAECTBO.

3aAaHV|e 4 . Hantu Bce HaTypa/JZibHblE N, yOOB/IETBOPAOLWNE YCNOBUIO!:
3 2
An—Z - 4 ) An—3 .

. -2 (n-2)
PeweHue. No dopmyne (3) 4, , = (1—2-3)  (n=5)!

o (n=3)! _(n=3)
" (n=3-2)! (n-5)
@=2!_, (n-3)!
(n-5)!  (n-5)!
(n—4)(n-3)(n—-2)=4(n—-4)(n-3), otctopa n—-2=4, n="6.

noacTtaBmB NoJiydeHHble BblpaXKeHUA B UICXOOQHOE

YpaBHEHUE, NONYYUM , Aanee cokpatum apobu

3apgaHue 6. BbiuncanTs:

991— 98! Ay — A

o7 B) C;1/(C139 +Cyy + Cgo) A) 12A130 -

AS .5 89!— 88!
6) 2o ) (e +2ck+cl)cy &) oy
11 :

3apaHue 7. [lpoBepunTb PaBEHCTBO:



A 10 9 Cllg
a) Cﬁz +C152 :C153 B) Cllé =1 n) C, -C; =
P, 2
12 A C’
6)C164 +C174 :C175 r) Cys = Pls e) C196 _C186 :%-

3

3apaHue 8. HaliTu Bce HaTypasbHble N, yA0BAETBOPAOLLME YCNOBUIO:

C:, 4
a) o =3 8) €' =n’ 13 ) AL ~C,=19;
Cl, 6
6) 5C;.' =8C;,, ) Lt =—; e) C!7 +2n=9

ct 5’

IIo Teme «KoMOMHATOPHBIE COCIMHEHNSI C TOBTOPEHUSIMM U 0€3 MOBTOPEHUID)
3apaHme 1. CKONbKMM pasnnyHbiIMKM cnocobamMm MOXKHO pPaccTaBuTb Ha

NnosKe 9 KHUT, TaK YTObObl onpeaeneHHble 4 KHUMU CTOAIN PAA0M?

PeweHue. bygem cumntaTb BblaeneHHble 4 KHUMM 33 O4HY KHUrY, Toraa anAa 6
KHUT cywecTteyeT P, =6!=720 cnocoboB nepectaHoBKN. HO onpepeneHHble 4
KHUIM MOXHO MnepecTaBuUTb mexay cobon P, =4!=24 cnocobamu. o npasuay

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

3apaHue 2. CKONbKO TPEXKHOMOYHbIX KOMBUHALMIA CYLLLECTBYET Ha KO40BOM
3aMKe (8ce mpu KHOMKU HAMUMaromcs 00HO8peMeHHO), ecnn Ha Hem Bcero 10

unop.

PeweHue: TaK KaK KHOMKW HaXXMMaKTCA OAHOBPEMEHHO, TO Bbl60p ITUX

Tpex KHOMoK — coyeTaHue. OTCro4a BO3MOXKHO

, 100 (7)-8-9-10 8910
73110 - 3)! 3171 1-2-3

=120

3apaHue 3. B kpyxKe no nHpopmaTtmke 3aHMmatoTca 10 CTYAEHTOB, KPY»KKe
no matematumke — 15, B KpyKKe No ¢usnke — 12 n B KpyKKe no xumuun — 20
cTyaeHToB. CKOMbKMMM CcnocobaMm  MOXKHO COCTaBUTb KOMaHZy M3 Tpex

MHPOPMATUKOB, YETblpex MaTEMATUKOB U ABYX XMMMUKOB?

PeweHue. U3 10 geTtei, 3aHMMAOLWMXCA B KPYKKe No MHGOPMATUKE, HYXKHO

Bbl6paTb 3 YenI0BEKA, 3TO MOXKHO caenaTtb



s 100 (7)-8-9-10 8-9-10
310 -3)! 317! 1-2-3

=120 cnocobamm.

N3 15 cTyAeHTOB, 3aHUMAIOWINXCA B KPYXKKE MO MaTeMaTUKe, HYXKHO
BbIBpaTh 4 UenoBeKa, 3TO MOXKHO cAenaTtb

. 150 (11)-12-13-14-15 12-13-14-15
P415-4)! 411! 1-2-3-4

=1365 cnocobamm.

N3 20 yenoBeK 3aHMMAIOLMXCA KPYMKKE MO XMMUU, HYKHO BbIOpaTb 2, 3TO

MOXHO CAenNnatb

) 20! _(181)-19-20 19-20

C; = = =190 cnocobamu.
22120 = 2)! 21-18! 1-2

Torga No NPaBWly YMHOMEHMSA, YMCNO CNOCOBOB COCTaBUTb KOMaHAy,
33/laHHOTO0 B YCNOBMM 3afaum, coctaBa MoxHo Cy-Crs-Ca =120-1365-190=
31122000 cnocobamm.

3apaHue 4. N3 8 HacketbonmctoB M 4 BonenboNNCTOB HYXKHO COCTaBUTL

KOMaHAy 13 6 YeNOBEK, B KOTOPOM A0MKHO BbITb XOTA bbl ABa BonelboamcTa?
PeweHue. CywiecTByeT TPy BapuaHTa COCTaB/N€HUA YKa3aHHON KOMaHAbl:

1) komaHaa coctouT M3 2 Bonenbonuctos u 4 6HacketbonmncTos, 4YUCNO

cnocobos COCTaBUTb TaKylo KoMaHay PaBHO:
5 a 4! 8! _3~4.5-6-7-8

2.Ci = . - =6-70=420.
2(4-2)! 48—4) 1.2 1.2-3-4

2) komaHga coctout M3 3 bHacketbonuctoB M 3 BONENOGOANCOB, YUCAO
cnocobos COCTaBMUTb TaKyto KomaHay paBHO
8,678
/-3  1-2-3

3) komaHaa coctouT M3 4 HGackeTboNUCToB M 2 BONIEMOOSINCTOB, YMUCNIO

Cl.Cl=4 =4.56=224,

cnocobos COCTaBuUTb TaKyto KOMaHAay paBHO
| .
C,-Ci=1- 8 .7 8:1~28:28,
218-2)!  1-2

CnepoBsatesibHO, MO MPaBUAYy CYMMbl YMCAO BCEBO3MOMHbIX Cnocobos
COCTaBMUTb TaKyto KOMaHAy paBHo C; -Cy+C, -C; +C; -C; =420+224+28=672.

3apaHue 5. CKONbKMMU cnocobamm MOMKHO pacnpeaenntb ceMb MOA0A4bIX

cneunanmnctos Mno Tpem cbmpmalv\, B KOTOPbIM COOTBETCTBEHHO HYXXEH OAWH, ABa,



yeTbipe CI'IELI,MEU'IVICTa?

PeweHue. N3 cemun cneunanncros BbI6VIpaEM Oo4HOro noboro cneumnanuncta

1
B nepsyto dpupmy, 3to MmoxkHo caenatb C; =7 cnocobamu. 3aTem M3 ocTaBLUMXCA

wecTtun cneunaancrtoB Bb|6MpaeM Nobbix ABOnX -
) 6 (4)-5-6 56

C? = = =
2(6-2)! 214l 1.2

=15 cnocobamun. OcTaBlIMECA YeTbipe crneumanucTa

HanNpaBAAOTCA Ha PaboTy B TpeTbio GUpMy, YMcno cnocoboB BbIOPaTb UX PaBHO

C;=1. Torga no npaBWly YMHOMEHWS 4YMCNO CNOCOBOB TaKWUX PaA3/IUYHbBIX

pacnpegeneHuii pasHo C,-C;-C; =7-15-1=105.

[pyroii BapnaHT pelueHmne ocyuiectanaerca no ¢opmyne (5)

7 @567
F(1.24)= 112141 (4)1-2

105.

3apgaHuMe 6. CKONbKMMM cnocobamm MOXKHO paccaguTb YeTblipex
CTYAEHTOB, y4acTBYOWMX B KOHPEepeHUMN Ha 25 mecTax, ecaim N3BECTHO, YTO

OAWH OonpeaeneHHbIn CTYAeHT A0/IKeH cuaeTb Ha 10-om mecte?

PeweHue. Ob60o3Haunm 4eTblpex ctyaeHToB bykBamu A, B, C, . MNycTb
onpeaeneHHbIn cTyaeHT A caget Ha 10-oe mecTo, Torga ANA OCTAaBLUMXCA TPOUX
MOMHO BblbpaTb 3 mecTta M3 24 OCTaBLIMXCA MECT, 3TO MOXXHO cAenaTb
3, = 24! :(21!)-22-23~24:22~23-24

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

Tpoe CTyAEeHTOB Ha Tpex MecTax MOryT pasmectutbca 3! pasnnyHbiMu

=2024 cnocobamu. YunTtbiBada, 4To

CI'IOCO6aMM, noAy4Ynm, 410 TPOUX CTYAEHTOB Ha 24 mecTtax MOXHO paccaanTtb

4;, =3"C;, =2024 -6 =12144 paznnuHbiMmm cnocobamu.

3apgaHme 7. Ha KoHdbepeHUMW [ONXKHbI BbICTYNMUTbL 8 YenoBeK.
CKO/IbKMMM cnocobamm UX MOXKHO pPa3MeCcTUTb B CMMCKE OPATOPOB TaK, YToObI

mexay nmuamm A n B BbICTYyNni0 HEe MeHee 04HOro opatopa’?

PeweHue. Haipem cHayana uncno cnocobos pasmelleHUs opaTopos B
CNUCKe TaK, 4Tobbl cpa3y nocse opatopa A BbicTynan B. Cuntas opatopoB A u
B 3a oaHO nuuo, noayuymm 7! pasnunuHbix cnocoboB BbICTYNAEHUN (Yncno
NnepecTaHoOBOK M3 7 3/1emeHToB). Torga YMCcNo BCeX BO3MOXHbIX pasmelleHni
0paTopoOB B CMMCKe TakK, 4Tobbl inua A 1 B BbicTynaan pagom, 6yaet pasHo
2-7! cnocobam (BO3MOMKHbLI [ABa BapuaHTa BbiCTynieHui: AB n BA). Ha

cobpaHMm 8 opaTopoB MOTYT BbICTYNUTb 8! pa3nnMyHbiMu cnocobamu. Toraa



pa3mMecTUTb OPaTOPOB TaK, UTOObI Mmexay Amuamu A 1 B BbICTYNMAO HEe MmeHee
O4HOrO opaTopa, MOXHO  8-2-71=71(8-2)=716=30240 pa3nn4YHbIMMU

cnocobamm.

3apaHue 8. [lecaTb KOMaHA y4yacTBYHOT B PO3bIrpbille NepBEHCTBA MO
dyTbony, Nydwme n3 KOTopbiX 3aHMMaT 1, 2 M 3 mecTa. ABe KOMaHAbl,
3aHABWIME nocAegHUe MecTa, BbIObIBAIOT M3 COPEBHOBAHMUA. CKOJIbKO
Pa3/IMUYHbIX BapWaHTOB pe3ynbTaTa MNepBeHCTBa MOXeT 6biTb, ecau
YUYUTbIBATb TO/IbKO NOMIOXKEHNE NEPBbIX TPEX U NOCAEAHUX ABYX KOMAHA?

PeweHue. Nepsble TPU mecTa MOHO pacnpeaennTb
! | 1..0.
s 100 _100_(M)-89-10 _¢.9.10-720 cnocoBamu. B pesynbrate ocraHetca 7
10-3)! 7! (7
KOMaHJ, U3 KOTOPbIX 2 KOMaHAbl BbIObIBAOT (B 3TOM Cayvae NopAAoK BblbbIBLIMX

KOMaH/4 He Ba)-KEH), YMCNO BCEX BO3MOXKHbIX cnocobos Bbl60pa 3TUX KOMaHL

o W o ()67 _67
HaxogMm no dopmyne =7 -2) 3l 12
NPaBUNO YMHOMEHMUA, HaAXOAMM MCKOMOE YMC/IO BaApMAHTOB pe3y/bTaTa

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

=21 . Wcnonb3yio

3apaHue 9. ABTOMOOGUAbHbIE HOMEpPA COCTOAT U3 ABYX UK Tpex BYKB u
Tpex undp. Hanamte 4yncno TakMx HOMEpPOB, €CAN MUCMNONb3yeTCA ABaALATb

yeTblpe 6YKBbI IATUHCKOrO andasuTa U gecaTtb Unop.

PeweHue. Mo ycnosuto 3aa4a4m aBTOMOHUIbHbIE HOMEpPa MOTyT b6bITb TMNA
AB123 (natupaspagHbii) nnn AAB122(wecTmpaspagHbin), 6ykebl 1 undpbl
MOTYT NOBTOPATHCA

MATUpaspaAAHble HOMepa MOMKHO cOcTaBuUTb A, (n)- A; (n) =247 -10°
cnocobamu, wecTupaspagHble - A4;,(n)- 4, (n)=24"-10° cnocobamu. Tak Kak
NATUPa3pAAHbIE U LIeCcTUpa3pAaHble HOMepa He COBMECTHbl, TO MO MpaBuay
CYMMbl  BCEFO  aBTOMO6UAbHbIX HOmepoB 6yaeTr Ai,(n)-A,(n) +

A, (n)- A, (n) =247 10" +24° -10°,

3apaHue 10. B uBeToYHOM MmarasvHe nMpPOAANOTCA LUBETbl 4eTblpex
coptoB. CKONbKO MOMHO COCTaBWUTb Pa3/IMYHbIX OYKETOB U3 NATM LBETOB B
Kaxxgom? (BykeTbl, oOT/AM4YalOWMECsS AUWb PaACNONOKEHUEM LBETOB,
CYMTAOTCA OAMHAKOBbLIMW.)



PeweHue. TNOCKONbKY MOPAAOK PacnoNoXKeHua UBEeToB B bOykeTe He
UrpaeT poau, TO YNCNO0 DYKeTOB PaBHO YMCAY COYETAHUMN C NOBTOPEHUAMM U3
YyeTblpex 3/1eMEHTOB MO NATb B KaxKaom. ChnegoBaTenibHO, NpumeHsa popmyny
(7) HaxoAnm yTo, MOKHO COCTaBUTb

8! (5)-6-7-8

Ci(n=C,,,=C; = G5 123 56 pasnnMuHbIX ByKeTOoB.

3apaHme 11. JIndTt, B KOTOPOM HAXOAATCA BOCEMb MACCAXKUPOB,
OCTaHaB/IMBAETCA Ha WECTM 3TaxKax. [lacca*knpbl BbIXOAAT Fpynnamm no ogHomy,
TPW 1 YeTbipe YesioBeka. CKONIbKMMM cnocobamm 3TO MOMKET NPOU3ONTU, eCaun Ha
Ka)kQOM 3TaXKe MOMKET BbIMTWU TONIbKO OZHAa rpynna naccaxMpos, Npu 3TOM

NopPAAOK BbIXOAa NACCa*KMPOB OAHOM FPynnbl HE UMEET 3HAYEHUA?

PeweHue. Bocemb naccaxupoB pa3butb Ha Tpu rpynnbl no 1, 3 u 4

! 1.5.6-7.
yenoseka MoxHo B (1,3,4)= 8 _(4)-3-6-78_ 100 cnocobamu. BbibpaTb Tpu
1314 (4)-1.2.3

3TaKa ana BbIXOA,a "3 LwecTu sTaxen MOKHO
6! 3-4.5-6 4-5-6
C; = 3H6_3)] _{ )3!'3! =123 =20 cnocobamun. Mo npaBuay YMHOMKEHMA

Haxoaum obuiee Konndectsa cnocobos P (1,3,4)- C; = 280 - 20 = 5600 .

Mo teme «lpadbi»

3aganme 1. Ha pucyHkax NpencTaBICHHBIX HUKE HAWTH CIEAYIOIINE
BUIbl TpadoB: MPOCThIE, MceBaOorpadbl, TpUBHAIbHBIC, HYJb-rpad, MOIHBIH,
JIBY 1OJIbHBIN.

xIQ ‘X4

3



Xz.

X3

X1

3aganme 2. [locTpouTh MaTpUIbl CMEKHOCTH M MHIIMIEHTHOCTH AJi rpadoB:

3ananne 3. BoCcCTaHOBHUTH T€OMETPHUECKOE IIPEACTABICHHE rpada o MaTPULIE
HMHINJACHTHOCTH.
h o i ny s T

v, (1 -1 0 0 0 1
v,/ 0 0 1 0 -1 0
v,/ 01 -1 0 0 0
Vil o 0 0 1 1 0
Vil-t 0 0 -1 0 -1

3ananue 4. /[ns 3amanHbIX TpadoB, NPEACTABICHHBIX T€OMETPUUYECKH, MOKA3aTh
uX U30MOpHU3M.



v, v, vy e, s

e S
Yy Ve Ve 4 3

3apanue 5. [locTpouTh MaTpuIly MHIUAESHTHOCTHU JIJIs Tpada, 3aIaHHOTO
CIIUCKAMU CMEXHOCTH:

a:b,d,; b:a,c,d, f; c:b, f; d:a,b,f; e:; [f:bcd.

3aganme 6. HaiiTu ctenenu BepiuH rpada.

3ananue 1. [Toctpouts MaTpHIIbl CMEKHOCTH U MHIIUACHTHOCTH JUIs rpada,
peaBapUTEIHLHO 0003HAYUB €T0 BEPIIUHBI U peOpa MPOU3BOILHBIM 00pa3oMm:

3ananue 2. BoccTaHOBUTH F€OMETPUUYECKOE MPEACTABIECHUE rpada o MaTpuLe
CMEXKHOCTH:

(01011 001
1 0100000
01011 100
1 0101001
101 10 110
001 01 010
00001 101
i1 o0 100 10

3ananue 4. I'pad 3a7aH MHOXKECTBOM BEPUIUH V = {a,b,c,d,e, f/} 1 MHOXXECTBOM

pedep. E ={(a,c),(a, f),(b,c),(c,d),(d, f)} . N300pazutre maHHbId Tpad, MOCTPOUTE

AJI1 HETO MaTpulbl CMCKHOCTU U MHIIUACHTHOCTH, CITMCKU CMCKHOCTH.



Kputepuu oueHku

Pa0oTa Ha NpaKTH4YeCKOM 3aHATHH

OcHOBHO# (hOpMOIi TIPOBEPKH TEOPETUUECKHIO MaTepHaja SIBISETCS pelIeHUe 3alad Ha MPaKTHYECKOM
3aHSITHH.

Kputepustmu 17151 OLIEHKHU pe3yIbTaTOB SBISIOTCS:
20asa.-IIpakTHyeckoe 3a1aHue BBIIOIHEHO BEPHO, OTCYTCTBYIOT OIIMOKH PAa3ITUIHBIX TUIIOB.

16amu- Xop penieHus BEpeH, MoJIyueH HEBEPHBIH OTBET M3-3a BBIUMCIIUTEILHON OMIMOKH, HO TIPH 3TOM UMEETCS
BEpHas MOCJIEA0BATEIbHOCTD BCEX 1IAr0OB PELIECHUs

00a/1510B- X011 peLICHUs HE BEPEH, MOJTy4YeH HEBEPHBIN



MMWHUCTEPCTBO HaYKM M Bbicliero obpasosaHusa Poccuiickoit Gepepaumm
PepepanbHoe rocyfapcTBEHHOE aBTOHOMHOE 06pa30BaTeNIbHOE YUYpeEKAEHUE BbICLIEro 06pa3oBaHumA
«CEBEPO-BOCTOYHbIN ®EAEPA/IbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
TexHUYecKnii MHCTUTYT (dunmnan) PrAQY BO «CBDY» B r. HeptoHrpu

KA®EIAPA MATEMATUKHU U UHOOPMATHUKU

MoAroToBKa K NPaKTUYECKOMY 3aHATUIO (MHAUBUAYAIbHAA AOMALLHAA paboTa )

npM3BaHa CUCTEMATM3MPOBATb 3HaHMA, NO3BO/AET MOBTOPMTbL WM 3aKpenuTb matepuan. CTyAeHT BbINOAHAET
BapMaHT WHAMBMAYANbHON AOMalLHel paboTbl, HOMEP KOTOPOro cosmagaeT C HOMepoM ero damuanu B
ayaAUTOPHOM KypHane. [omalwHue 3a4aHuA BbINOJHAKOTCA B COOTBETCTBUM C FPadUKOM U3yYeHUA ANCLUMNANHDI U
COaloTCA Ha NPOBepKy npenoaasartento.

NuauBuayajabHble JOMANIHAE 3aJaHUS
ITo reme «KomOunaTopuka»

Bapuanr 1.
P, P
3 2 2
1. Bpraucouts: 1) _3+_3 : A5
AS AS

15 12 4 7
2. Tposepurs paserctso: Cpg +Cig =Cjy +C
o n—2 2
3. Haiitu Bce HatypabHble 7, ynoBnetsopsiouue yeaosuo: C) 7 = n” —13

Bapuanr 2.

(A5‘3+A52)+P5-C:

1. Beruucnuts: 1) 2
5

4 3 2 1 4
2. IIpoBepuTh paBeHCTBO: C6 +3C6 +3C6 +C6 = C9

o 2
3. Haiiti Bce HaTypalbHbIE 71, YIOBIETBOPSIONIME ycuosuo: ———=—— = 210

A::14 ’ P3

Bapuanr 3.

(4 + 42 + 42)

3
1. BpIYHCIHTD: -C
by
0 1 2 3 3
2. TIpoBepuTh paBeHCTBO: C2 + C3 + C4 + C5 = C6
3. HaiiTu Bce HaTypasnbHbI€ 7, yAOBIETBOPSIOLIUE YCIOBHIO: Aj -C : =48
Bapmnanrt 4.

(42 + 42 + 42)

1. BBMHCIUTE: 3 - P4
s
10 11 6 7
2. Tposeputs pagencto: C); +Cp; =Cp; +Cp;
o 3 n—1 14
3. Haiitu Bce HaTypanbHbIe 71, y1oBneTBopsromue ycnosmo: A>  + C' 1 = 1
n+

Bapuanr 5.



(C164 +C174)+A53 P,

7
15

1. BpMUHCINTE:

4 8 5 11
2. TIpoBepuTh PaBEHCTBO: C15 + C13 = C13 + C15
30

. n-1 —
3. Haiitu Bce HaTypasbHBIC /1, YOBIETBOPSIOIINE YCIOBHUIO: A,, a T 2P n_l — -

Bapnanrt 6.

(¢, +2c), +CY)
Cl

1. BpMUHCINTE:

7 9 2 7
2. TIpoBepuTh paBEeHCTBO: C9 'Clo = Clo 'CS
o -2 -1
3. Haiitu Bce HaTypabHbIE 7, yIOBIETBOPSIONIUE YCIOBHIO: 7C ;’1_2 =3C ;n_l
Bapuanr 7.

1 1 1
—C - C+—C
& © 28°° MlJ

P-4

4
AZO

1. BbpMUHCINTE:

_ C 16
2. IIpoBepuTh paBEHCTBO: =Ly
4

y 4 _ 3
3. Haiitu BCe HaTypaibHble 71, yoBIeTBOpsitomye yenosumo: A =15 -4~

Bapuanr 8.

(4+4), B
r G

1. BoMaucInTL:

0 1 2 3 3
2. IIpoBepuTh paBeHCTBO: C3 + C4 + C5 + C6 = C7
3. Haiiy Bce HaTypanbHbIe 1, yoBneTBopstomue yenosmo: A+ + C 7% =14 n

Bapunant 9.

A2

23 12 6

1. Berancmums: Cs; + Cig —4C, 2
3

3 8 3 5

2. IIpoBepuTh paBEHCTRO: Cg : CIO = ClO : C7
A 24
A —C"t 23

n+l

3. Haiiti Bce HaTypanbHBIE /1, YOBIETBOPSIONINE YCIOBHIO:
Bapuant 10.

(€. +c)
C185 + C195 + Cllé)

1. BpMUHCINTE:

P

n



8
AlS —

7
2. IlpoBeputh paBEeHCTBO: P - C1 5
7

3 P +5

3. Haiitu Bce HaTypasIbHbIE 1, yIOBICTBOPAIOIIME yenoBmo: ————-—— = 240
n+3 L n-a

Bapuanr 1.
1. CKOJIBKUMH CIIOCO0aMH MOYKHO COCTaBHTb CITMCOK M3 8 YeoBeK?
2. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CEMU3HAYHBIX TEIe()OHHBIX HOMEPOB?
3. B HexoTopoM rocyznapcTBe HET ABYX XKHTeNel ¢ 0IMHAKOBBIM HabopoMm 3y0oB. KakoBa MoxeT HanOosbIIas

YHCIICHHOCTh HaCeJIeHHs TocyaapcTBa (Hanbopiiee gucio 3yoos 32)?

4. CKOJBKUMH CIIOCOOAMH MOXKHO pa3faeiuTh 30 pa3IudHBIX MPEIMETOB Ha TPH TPYIIIBI TaK, YTOOBI B OHOW
rpyme 66110 15 peameToB, B 1pyroit - 10 mpenMeToB, B TpeTheit - 5 mpeaMeToB?

5. CKOJIBKO CYIIECTBYET Pa3IMUHBIX ITepecTaHOBOK OykB cioBa JJUODOEPEHIINAJIL?

6. U3 8 pomamiek u 5 Xpu3aHTEM HYXXHO COCTaBHTH OYKeT, COIep)Kauiuid 2 poMamkd u 3 XpU3aHTEMBI.
CKOJIBKO MOYXHO COCTaBHTh Pa3IHYHBIX OYKETORB?

7. B xomozne 36 xaprt, u3 HuX 4 Ty3a. CKOJIBKIMH CIIOCOOaMHU MOXHO BBITAIIUTE U3 KOJIOABI 6 KapT TaK, YTOOBI
cpeau HuX ObUI0 2 Ty3a?

8. Y mamsbI TpH s10710Ka, TpY TPy U Tpu 6anaHa. Kakapiii [eHb B TeUeHHE TpeX THEH OHa BBIIACT CHIHY IO
Tpu 1wiona. CKOJBKHMU CIIOCOOAMH 3TO MOKET OBITH ClIeaHo?

9. U3 9 nioBIOB U 4 MPHITYHOB B BOAY HYKHO COCTaBHTh KOMAaHIY W3 7 YEIOBEK, B KOTOPYIO JOJDKHO BXOIHTH
XOTs OBl 1Ba MpbIryHa. CKOJIBKUMH CIIOCOOaMH 3TO MOXKHO CJICNIATh?

10.  CkompKO pa3iIMYHBIX 3BYKOCOYETAaHHMH MOXKHO B3ATh HA JECSATH BBIOPAHHBIX KIIABUIIAX POSUIS, €CIH
3BYKOCOYETAaHUE MOXKET COJIEPIKATH OT TPEX 1O ACCATH 3BYKOB?

Bapuanr 2.
l. CKOJBKO CYHIECTBYET IIECTU3HAYHBIX YHCEN JeAIuXcs Ha 27
2. CKOJIBKO CyIIECTBYeT TAaKHUX NEPECTAHOBOK CEMU YYEHUKOB, IPH KOTOPBIX TPH ONPENEICHHBIX yUEHHKa
HAXOAATCS PSAAOM C APYT ApYrom?
3. Ckoupko aenuteneit umeet yucio 105?
4. CkosbkumHu criocobamMu MoxHO nepectaBuTh OykBbl cnoa HEOIIPEJIEJIEHHOCTD Tak, uToObl OyKBBI

«H» He crosm psgom?

5. [Tarepo mainsieii BeIOMparoT ciagocti. CKOJIBKMMHU CIOCOOaMU MOXHO BBIOpAaTh CIaJOCTH, €CIIN KaX bl
MAJTBIII MOXET BBIOPATh OAWH U3 IECTH BUIAOB?

6. Bpurana pabo4nx cOCTOMT U3 2-X IUIOTHUKOB, 3-X IITYKaTypoB U 1-ro cronspa. CKOJIBKO pa3indHbIX OpUran
MOJKHO COCTaBHUTPH U3 KOJUIEKTHBA, B KOTOPOM 15 mioTHUKOB, 10 mTykaTypoB 1 5 cTOISpOB?

7. CKOJIBKO CYIIECTBYET DPas3iIMYHBIX HCXOJOB AKCIIEPUMEHTa, CBA3aHHOTO C IISATHIO OpOCaHUSIMH MOHET?
(Mcxompl JBYX OKCIEPUMEHTOB CUMTAIOTCS Pa3lUYHBIMH, €CJIH OYEPEJHOCTh BBINAACHHS IepOOB B ITHX
9KCIIEPUMEHTAaX HE COBIAJAaeT C OYEPEIHOCTHIO BBIMAJCHUS «PEIIEK».)

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

9. [TaTh IOKOTAJOK U TPH anelIbcHHA HYXKHO Pa3JIOKUTh B JBA MAKEeTa TaK, YTOOBI B KAXKAOM IaKeTe ObUI XOTs
Obl OIIUH aleJbCUH, U YTOOBI KOJIMYECTBO MPEIMETOB HAXOISIIUXCS B MakeTe ObUIO OJMHAKOBBIM. CKOJBKHMH
CII0CO0aMM 3TO MOXHO C/IENaTh?

10. Ilyctp OyKBBI HEKOTOPOIi a30ykK 0Opa3yIOTCs Kak MOCIEI0BATENLHOCTh TOYEK, TUpEe U 1podenoB. CKOIBKO
pa3IMYHBIX OYKB MOKHO 00pa30BaTh, €CIIM MCHOJIB30BaTh 5 CHMBOJIOB?

Bapuanr 3.
1. CKOJIBKO pa3iMyHbIX TpeX3HauHbIX (P MOXHO coctaBuTh M3 mudp 5, 6, 7, 8, 9 ecnu mdpsr MoryT
TIOBTOPATHCS?
2. CKOJIKO Pa3NIMYHBIX aKKOPJOB MOXKHO B3SThb Ha JIECATH BHIOPAHHBIX KIIABHIIAX POSUIS, €CIN KaKAbIHA

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



4, Crynenueckuii npopxom n3 20 demoBeK H30HMpaeT mpelcenaTens, CeKkperaps W 3 UYICHOB 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 APYTor He Oosiee ACBITH YeIOBEK?

Bapuanr 4.

1. CKOJBKUMHE CITIOCO0aMH MOXKHO Pa3MECTHTh CEMb 3alIEB 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 ONpeelICHHBIN TPeX3HAYHBIA HOMEp U3 IIATH HuQp.
[TompITKa COCTOUT B TOM, YTO HaOMparoT Hayraj Tpu IU(pPBL. YragaTe HOMEp yIaloch TOJBKO Ha MOCIEIHEH U3
BCEX BO3MOKHBIX MOMBITOK. 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 ITIOJIKY.
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 xosnexTuBa, B KOTOpoM paboraer 18 4enoBek, 4 COTpyJHHUKA JTOJDKHBI yeXaTh B KOMaHIUPOBKY. CKOJIBKO

MOJKET OBITh PA3NWYHBIX COCTABOB STOW TPYNIBI, €CIIH IUPEKTOp, €ro 3aMeCTHTEIh W TIIABHBIA Oyxranrep
OJTHOBPEMEHHO yeXaTb He MOTyT?

10. Bocemb cTyIeHTOB IOJKHEI HAallUCATh OTYET, coAepkammid 16 myHkToB. CKOJIBKUMH CIIOCOOaMHU BO3MOKHO
pacmpeiesieHie MaTepraia MeXAy HUMH, €CIIH J1Ba YeJIOBEKa TOJDKHBI HAMMCATh 110 TPU MyHKTA, YEThIPE - MO J1Ba
1 JIBa - TIO0 OJTHOMY ITyHKTY OT4eTa?

Bapuanr S.
I. CKOJIBKO CYIIECTBYET Pa3IMYHBIX TeJe(OHHBIX HOMEPOB, €CIH CUNTATh, YTO KAXKIBIH HOMEP COIEPKHUT OT
ISITH JI0 CeMHU TTUQp?
2. Ha crome nexur 6 kpacHBIX W 5 3ermeHbIX KapaHpaarmra. CKONBKHMH CHOCOOAMH MOXKHO BBIOpaTh 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 XMMHUKOB M TPEX MaTeMAaTHKOB JJIsl y4acTUsl B OJIUMIIMAJE  HYXXHO COCTaBHTh KOMaHIy M3 5
YEIIOBEK, B KOTOPYIO TOJKCH BXOJUTH XOTS OBl OJMH XUMUK. CKOIBKAMU CITIOCOOaMU MOXKHO 3TO CIENaTh?

9. BykBb1 a30yku Mop3e cocToaT n3 cUMBOJIOB (Touek u Thpe). CKONBKO OYKB MOXHO M300pasuTh, ecin
norpedoBaTh 4TOObI Kax1ast OykBa coJiepkana He Ooiee 4 CHMBOJIOB?

10.  OrbGopouHass KOMHCCHUS COCTOHMT M3 MpEAceaTelisa, ero 3aMeCTUTENS M elle ceMH deloBeK. CKOJIbKUMH
crioco0amMu YIeHBI KOMHCCUH MOTYT PACIPEICITUTh MEXITy COO0U 00s13aHHOCTH?

Bapuanr 6.

l. [TaTepo roHOMIEH U TPH JACBYIIKKA BEIOUPAIOT CIIOPTHUBHYIO CEKIUIO. B ceknmu 6opbObI 1 O0KCa MIPUHIMAOT
TOJIBKO FOHOIIEH, a B CEKIHIO XyI0KECTBEHHOW TMMHACTUKH — TOJIBKO JIEBYIIEK, a B JIBDKHYIO H KOHBKOOGXKHYIO
CEKIMIO — U IOHOIIeH U aeBymeK. CKOIBKAMU CIIOCO0aMH MOTYT PACHpPEACTUTHCS MEXKIY CEKIUSIMH STH BOCEMb
YeIIOBeK?

2. CKOJIBKO CYIIECTBYET pPAa3IMYHBIX HICCTU3HAYHBIX TEIS(OHHBIX HOMEPOB, €CIIM B KaXJIOM HOMEpE HET
MMOBTOPSIOIUXCS nupp?

3. JIudgt ocranaBmuBaercs Ha 9 3Taxkax. CKOJBKHMH CIIOCOOAMH MOTYT PACHpPEICITUTBCS MEKIY STUMH
OCTaHOBKAMH 5 MaCCAKUPOB, 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 Pa3NUYHBIX CBETSIIUXCSA KOJIEI] MOXHO CHAEIaTh, 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 mepBOpa3psIHHKA.
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 mareMaTHKOB W NECATH (U3WKOB HAJO COCTAaBUTh KOMHCCHIO B cocTaBe 8 denoBeK. CKOIbKUMU
CII0CO0aMH MO3KHO 3TO CJIEJIaTh, €CJIM B HEH JOKEH OBITH XOTS OBl OJIMH MaTeMaTHK?

10. V3 BOCBMH pa3IMYHBIX IIBETOB HAZ0 COCTABHTH OYKET Tak, YTOOBI B HETO BXOAWIO HE MEHEE TPEeX I[BETOB.
CKONBKHMH CIIOCO0AMU MOXKHO 3TO CI€IaTh?

ITo Teme «JeMeHTHI TEOPUH IPadoB»
3ananme 1. [ToctpouTs aBa rpada, coaepkanux He MeHee 4-X BepmnH. HailTn ux oObequHEeHNE U TIepeceueHHe.
3aganme 2. Haiiti npousseenue rpadoB v MPOBEPUTH KOMMYTAaTHBHOCTb mpousseacHus G;-G> = G»-G
X5 Y;

X3

Y Y
X, e 1 2

G Gy

I/IHIII/IBI/II[yaJILHaﬂ JAOMAIITHASA pa60Ta

MpHU3BaHAa CUCTEMATH3UPOBATh 3HAHUS, IO3BOJSET IMOBTOPHUTh M 3aKpenuTh MaTepuall. CTYICHT BBIMOJHSACT
BapuUaHT MHIMBUAYaJbHOW JOMAaIlIHEe paboThl, HOMEpP KOTOPOrO COBIIQJIAeT C HOMepoM ero damunuu B
ayJUTOPHOM XypHaiue. JloMamrHue 3aJaHus BHIOJHSIIOTCS B COOTBETCTBHU C IPaUKOM M3YUYCHUS AUCIUTLTAHBI 1
CHAIOTCS Ha IMPOBEPKY MIPETI0IaBaTEeNIo.

Kputepnu onieHKH HHIUBHAYATBHOM JOMAalIHel padoThI:
W/IP BBIMIOTHEHA MTOIHOCTHIO, 33/1a4H BIIOHEHBI IIPaBIIIbHO, aKKypaTHO -0,5 Oaa.

WJIP BbIMOSHEHA MOJHOCTBHIO, XOJ PEIICHHs 3aJaHUN BEPEH, MMEIOTCS HETOYHOCTH B BBIYUCICHHS U
moctpoeHusx — 0,4 6amios.

WJIP BbINOJIHEHA HE MOJHOCTHIO, XOJ PEIICHMs 3a/JlaHUil BEpEH, UMEIOTCS HETOUHOCTH B BBIYMCIICHUS U
noctpoenusx — 0,3 6amos.

WNJIP BbINOSIHEHA HE OJIHOCTBIO, X0 PELICHUS 3a/laHUi HE BEPEH, UMEIOTCS HETOYHOCTH B BBIUYUCIIEHUS U

moctpoeHmsx — 0,2 armra.

WJIP BRINONHEHA HE IMOJHOCTHIO, X0/ PCIICHHS 3aJaHHiA HE BEPEH, MIMEIOTCS HETOYHOCTH B BBEIYUCIICHHS H
MTOCTPOEHISIX, CJaHa He B IPeaycMOTpeHHbIe cpoku — 0,1 6amna.

- JIP He BhinojgHeHa — () Oayios.



MMWHUCTEPCTBO HaYKM M Bbicliero obpasosaHusa Poccuiickoit Gepepaumm
PepepanbHoe rocyfapcTBEHHOE aBTOHOMHOE 06pa30BaTeNIbHOE YUYpeEKAEHUE BbICLIEro 06pa3oBaHumA
«CEBEPO-BOCTOYHbIN ®EAEPA/IbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
TexHUYecKnii MHCTUTYT (dunmnan) PrAQY BO «CBDY» B r. HeptoHrpu

KA®EJPA MATEMATUKU U UTHOOPMATUKHU

1.
TecToBBIN MaTepHuaJ no Teme «MHOKecTBA U onepanum HaJ HUMMW»
1. Onepaums ob6begMHEHUA MHOXKECTB ONpeaensaeTca Kak
xlxe A wnmxe B xlxe A uxeB
gt } o b )

) {x|x§zA I/IxEB} ) {x|xeA I/Ixe_:B}

2. 3ajaHbl Npoun3BOJibHble MHOXecTBa A, B 1 C. PacnonoXute yKkasaHHble cnpasa
MHOXECTBa TaK, YTOObl Kaxka0e U3 HUX Bbl1I0 NOAMHOXKECTBOM C/1IeAYIOLLErO 33 HUM.
a. a)ANnBNnC 6) A
b. B)JANC r) AUC
3. [Oanbl mHOXecTBa M={a, b, c, d} u N={b, ¢, d, e, f, g}. YcTaHOBUTE cOOTBETCTBUA MEXaY
0603HaYEHMAMMU MHOMKECTB U CAMUMU MHOXKECTBaMMU.

1.MNN 2.MUN
3. M\N 4. N\M
a){a} 6){a, b,c,d,ef g}
B) {b, c, d} c){e, f, g}
4. KaK 0603Ha4aloT AeKapToBO Npou3BedeHne AByX MHOXecTB A n B?
a. a)AYUB 6) AxB B) A\B r)
ANB

5. CKO/IbKO ABY3HA4YHbIX Y4CEN MOMKHO 3anuncatb, ucnonbya unopol 0, 2, 3, 8? (MocTponTb
[epeBoO BCEBO3MOXHbIX BapUaHTOB)
i. a)l2 6)5 B) 6 ry 9
6. Yemy paBHO YMCNIO 3N1EMEHTOB B 06BEAMHEHUM ABYX HENEPECEKAOLLNXCA MHOXKeCTB A
n B, ecan n(A) —umncno anemeHToB B MHOXKecTe A, n(B) —uncno anemeHTOB B
MHOXecTBe B

a. a)n(4UB)=n(4)+n(B)~n(4nB) 6)n(4w B) = n(4) +n(B)+ (AN B)
b. B)n(AuB): n(A) + n(B) I') n(AV B) =n(A)+n(B)—n(A/B)
7. HdaHo mHoxkectBo A ={1,2,5,4,6,3,7}. Kakoe M3 AiaHHbIX MHOXECTB He paBHO MHOeCTBY
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, x€N} r) A={x | 1=x<7, x€Z}
8. Pa3HOCTblo gaHHbIX MHOXecTB A={2,3,5,6,8,17,24} n B={3,4,5,7,8,10,12}aBnseTcA
MHOXeCTBO
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 u3 3anuceli byaeT BepHOM ...
a){3l7l'9[11}:{1l71913}

6)(3,7,9} ={1,3,5,9}
8){3,7} €{1,3,5,7}
2){3,7} ={1,3,7,9}



10. OnpepenuTe Ha Kakom pUCyHKe M3obpaskeHo A X B, eccim A=[1, 5], B={1, 3, 5}

a)gj | 6)‘?JL B) d“

1305 ‘ " /| 4

11. Onepauma nepecevyeHUA MHOXKeCTB onpeaensaeTca Kak
a) {x|xeA I/IJ'II/IXEB} 6) {x|xeA I/I)CEB}

B) {x|xezA erB} r) {x|xeA I/IerB}

12. MHOXeCTBO He coAepiKalliee He 0AHOro 31eMeHTa Ha3blBaeTcs
a) cBoboAgHbIM 6) He 3aHATbIM

B) MYCTbIM r)He 3ano/HEHHbIM

13. B noHeAeNIbHMK B NePBOM Knacce A0/MKHO ObiTb TPU YPOKa: MaTeMATUKA, YTEHNE U
du3KynbTypa. CKOIbKO Pa3IMUHbIX BAPMAHTOB PAaciMCaHUA MOMKHO COCTaBUTb Ha 3TOT
AeHb? (MocTponTb AepeBo BCEBO3MOXKHbIX BAPMAHTOB)

a)8 6) 3 B) 6 r9

14. 3apaHbl Npon3BosibHbIe MHOXecTBa A, B 1 C. Pacnonoxute yKkasaHHble cnpasa
MHOXEeCTBa TaK, YTOObl Kaxg0e 13 HMX 6blN0 NOAMHOMKECTBOM C/IEAYIOLLErO 33 HUM.

a)ANBNC 6) C
B)ANC r) AUC

15. Kakoe 13 AaHHbIX MHOXeCTB ABnseTca obbegmHeHnem mHoxects A={K,H,3,y,c,T} u B

={e,T,H,,n,c}.
a){e Kk x,3,ny} 6){e, K, 3,1,V HT}
B) {c, H, T} r){e, K ¢, %,3,1,y,HT}

16. OaHbl mHOXecTBa M={ 1, b, 2, d} u N={b, ¢, d, e, f, g}. YcTaHOBUTE COOTBETCTBUA MeEXKAY
0603HaYEeHNAMM MHOXKECTB U CAMUMM MHOXKECTBAMM.

1. MmN 2. MmUN

3. M\N 4. N\M
a) {b, d} 6){1,b,2,d,ef,g}

y
&,,\




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

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

18. Ecnm A - MHOXKeCTBO HaTypanbHbIx Yncen, meHbwnx 10, a B={8,9,10,11,22}, 10
KO/IMYEeCTBO 31eMEeHTOB MHOXecTBa A U B paBHO

a) 13 6) 10 B) 12 c)4

19. Ha kakom pucyHKe n3obparkeHo nepeceyeHme mHoKectB A B (AN B)?
a) 6) B)
4 y y A

19. BepHo nm, uto AXB=Bx A4
a) na 6) HeT

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

) {x|x9£A I/IXEB} ) {x|xeA PIX%B}

{x|xeA I/IJ'II/IXGB}

21. 3a4aHbl NPOU3BOJIbHbIE MHOXKecTBa A, B 1 C. Pacnonokute yKasaHHble cnpasa
MHOXeCTBa TaK, YToObl Kaxaoe 13 HMX BblN0 NOAMHOMKECTBOM CNEeAYIOLLErO 33 HUM.

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

22. Ana o603Ha4YeHUA NYCTOro MHOXECTBA MCNO/Ib3YEeTCA CUMBOJI

a)® 6)d B)O r{}
23. daHbl mHOXKecTBa M={ a, b, ¢, d} n N={a, ¢, d, e, f, g}. YcTaHOBUTE COOTBETCTBUA MeKAY
0603HaYeHMAMM MHOMKECTB U CAMUMMU MHOMKECTBAMMU.

1.mMN 2.MmUN
3. M\N 4. N\M
a){a,b,c,defg} 6) {a, c,d}

B) {b} C) {el fl g}



24. BbinucaTb, C/M 3TO BO3MOMKHO 3/1eMeHTbl MHOECTBa, 3a4aHHOro
XapaKTepucTUYecknm ceoicteom: 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. I'IpM NOMOLN Yero Henb3Aa HarnAgHo M306pa3MTb AEeKapToBO NponssegeHne Ha

MHoOKecTse?
a) rpadmKa Ha KOOPAMHATHOM NIOCKOCTH 6) Kpyros diinepa-BeHHa
B) TabauLbl r) rpada

26. Ha daKynbTeTe yyaTca CTYAEHTbI, UMeloLWw e 4OMALWHWIA NepPCOHAbHbIN KOMMbLOTEP U
CTYAEHTbI, He MMeloL e AOMALLHero NepcoHanbHOro Komnoetotepa. MNycTb A - MHOXeCTBO BCex
CTyAeHTOoB PakynbTeTa; B - MHOXKECTBO CTyAeHTOB GaKy/bTeTa, MMEOLWMX AOMALLHUI
nepcoHanbHbIM KomnbloTep. Torga pasHocTbio A\B 3TUX MHOKecTB byaeT

a) MHo}#cecmeo cmydeHmos hakysbmema, He umeroujux AOMAaWHE20 NepCcoHANbHO20
Komnetomepa

6) MHOXtecmeo ecex cmyodeHmoes paKysnemema
8)MHOXtEecmeo cmyoeHmos (hakynbmema, umerowux 0oMauwHul NepcoHanbHsIl KoMnblomep
c) nycmoe MHoxecmeo

27. OnpeaenuTe Ha KaKOM pUCYHKe n3obpaxkeHo A X B, ecnin A={1, 2, 3}, B=[2, 4]

a)d o . 6) J‘L B) Ef‘}

= T "‘w

+

28. Kak 0603HayaloT obbeanHeHne aAByx mHoxKecTs A 1 B?
a) Ac B 6)A(‘\B B)AUB r)A\B

29. 3agaHbl Npoun3BOJibHble MHOXKecTBa A, B 1 C. PacnonoXute yKkasaHHble cnpasa
MHOXEeCTBa TaK, YTOObl KaxKgoe 13 HMX BblN10 NOAMHOMKECTBOM C/IEAYIOLLErO 33 HUM.

a)ANBNC 6) A



30.

31.

32.

33

34.

35.

36.

B)ANC r) AU B UC

BbinncaTtb anemeHTbI MHOXeCTBa, 3a4aHHOI0 XapaKTepnCTn4eCKknm csoincteom: C = {t .-
6 <t<42, teN}
5

a) {_Sr_4r_3r_2;_1;0/11 2/3r4} 6) {_6r_4r_3r_21_1/0/11 2/314}
B) {0,1,2,3,4} r) {1, 2,3,4}

3agaHbl mHOoXKecTBa A={7,2,4,8} n B={7, 4, 2}. BepHbim an1a HUX byaeT yTBepKaeHune
a) «MHoKecTBa A 1 B He coaeprKaT 0AMHAKOBbIX 3/IEMEHTOB»

6) «MHOXecTBO B eCTb MOAMHOXECTBO MHOXeCTBa A»

B) «MHOecTBO A eCTb NOAMHOMXECTBO MHOXecTBa B»

r) «MHoskectBa A 1 B paBHbI»

YemMy paBHO YMC/IO SN1EMEHTOB B IEKAPTOBOM NPOU3BEAEHUN ABYX MHOXeCTB A 1 B,
€C/IM MHOKECTBO A COAEPKUT a INEMEHTOB U MHOXECTBO B coaepuT b anemeHTOB

a) n(AxB)=a+b 6) n(AxB)=a-b
g) (A B)=2(a-Db) r n(AxB)z_az'b
. 3a4aHbl Npoun3BOabHbIE MHOXeCTBa A, B 1 C. Pacnonoxute yKkasaHHble cnpasa

MHOXeCTBaA TakK, yTObbI KaXgoe 13 HUX 6b110 noagMHOXXeCTBOM Ccneayrouwiero 3a HMM.

aJANBNC 6) C
B)BNC r) AuC
Konxo3 npnobpen 8 malwmH ansa ybopku ypoxaa n 10 malwmH ans noceBHOW. U3 HUX 7

MaLLMH NCNONb30BaANOCh Kak AnA yOOPKKU yporkad, Tak U ana noceBHoi. CKOMbKO
MaLnH Nnpuobpen Konxos?

a) 12 6) 10 r)11 ) 18

HaHbl mHoXecTBa M={1, 2, 3, 5} u N={5, 4, 3, 2, 1, 0}. YcTaHOBUTE COOTBETCTBMA MENKAY
0603HaAYEHNSAMM MHOMXKECTB 1 CAMUMMN MHOXKECTBaMM.

VLAY 2. MUYN

3. M\N 4.N\M
a){@} 6) {1,2,3,5)
8) {0,4} ¢){0,1,2,3,4,5}

Ha Kakom pucyHKe n3obparkeHa pasHOCTb MHOXKecTB A 1 B



37. MHOXecTBO BCEX Yr10B Pa3buamn Ha NOAMHOMKECTBA NPAMbIX, TYMbIX U OCTPbIX. [pounsoLwno am
pa3bueHne MHOXeCTBa Yr/710B Ha Knacchl?

a) na 6) HeT

38. Mpu NomoLLM Yero Henb3A HarNAAHO M306pasnTb OTHOLIEHWE Ha MHOXecTBe?
a) rpadmKa Ha KOOPAMHATHOM NAOCKOCTU 6) Kpyros Jiinepa-BeHHa

B) TabauLbl r) rpada

39. A— MHOXecTBO napannenorpammoBn. Kakoe MHOXeCTBO He ABAAeTCA
NOAMHOXEeCTBOM MHO»KecTBa A?

a) MHOXKecTBO KBapaTos; 6) MHOXeCTBO NPAMOYTr0/IbHUKOB

B) MHOX€ECTBO Tpaneuum; ) MHOXecTBO poMmboB

40. TypuctuyecKkas ¢omMpma NaaHMpyeT nocelleHne Typuctammn B Utanmm tTpex
ropoaos: BeHeuus, Pum n ®nopeHums. CKONbKO CyLLECTBYET BAPUAHTOB TaKoro
MapupyTa? (MocTponTb AepeBO BCEBO3MOMKHbIX BapMaHTOB)

41. Yemy paBHO YMCNO IN1EMEHTOB B 06BbEANHEHUM ABYX NEPECEKAOLMNXCA MHOXKECTB A
n B, ecnm n(A) —uncno anemeHToB B MHO»ecTBe A, n(B) —uuncno anemeHToB B
MHOXecTBe B

a) n(AuU B) =n(A)+n(B)-n(AN B) 6) n(AV B) =n(A)+n(B)+n(4An B)

B) n(A U B) = n(4) + n(B) M) n(4 U B) = n(A) + n(B) — n(A/B)

42. N3BecTHO, 4To D - MHOXECTBO AepeBbeB B caay, F- MHOXecTBO GPYKTOBbIX
AepeBbeB B 3TOM cagy, K - mHoXKecTBO A6/10Hb B 3TOM cagy. YCTaHOBUTE, KaKOBblI

OTHOWEHNA mexXay asTUMN MHOXeCTBamMu, eC/1Im OHU He NYCTble
a)Dc Kc F 6)F c Kc D B)Kc DcF r"Kc Fc D

43, 3apaHbl mHOXKecTBa A={2,6,-6} n B={4,-4}, Toraa AeKapToBbIM NPON3BEAEHNEM ITUX
MHOEeCTB ABNSIETCA MHOXeCTBO
a) {(21 4)1 (21 _4)r (61 4)1 (6r _4)r (_6r 4)1 (_61 _4)}

6) {-6, -4, 2, 4, 6}
B) { <}

C) {(41 6), (61 4)1 (61 '4)1 ('61 '4)1 (41 '6)1 ('41 2)}



44, 3apaHbl Npon3BOabHble MHOXeCTBa A, B n C. Pacnonoxunte yKasaHHble crpasa
MHOeCTBa TaK, 4Tobbl Kaxgoe 13 H1X bblNo NOAMHOXKECTBOM CneaytoLLero 3a

HUM.
a)AUBUC 6) C
B)JANC r)An BNC

45, NaHbl mHOXecTBa M={ 8, 2, 3, 5} u N={5, 4, 3, 2, 1, 0}. YcTaHOBUTE COOTBETCTBUS
MeXay 0603HaYEHUAMU MHOXKECTB U CAMUMMN MHOMKECTBaMMU.

1. MUN 2. MNN

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

46. Ha Kakom pucyHKe nsobpaskeHo obbegmHeHne mHoxkectB AU B (AU B)?
a) 6) B)

47. MHOKeCcTBO TPeyro/ibHMKOB pa3buan Ha NOAMHOMKECTBA Pa3HOCTOPOHHMX TPEYro/IbHUKOB,
paBHob6eapeHHbIX TPEYroNIbHUKOB M PaBHOCTOPOHHUX TPEYTrobHUKOB. Mpon3owno Au pasbueHue
MHOXECTBa TPeyro/NbHMKOB Ha Knacchbl?

a) aa 6) HeT

MpoueHT BbINO/IHEHHbIX TECTOBbIX 3aAaHUI Konuuecrso HabpaHHbIX 6annos
91% - 100% OtanyHo106annoB
81% - 90% OT1nnuHo96anno8
71% - 80% Xopowo86annos
61% - 70% YpoBnersopuTenbHo7 6annos
51% - 60% YaosnetTBoputenbHob 6annos

<50% HeyaosnetsoputenbHoO 6annos




TecToBBIN MaTepuaJI MO TeMe «JIeMEHThI Teopuu rpagos»

B anropurme [leiikcTpbl TEKyHIas YMCJI0Basi MeTKA ONpeaeaseTcs

C

CJI0’KEHUEM JIBYX INPEIBIAYIINX; BBIYUTAHUEM JBYX NPEABIIYLINX;

GO~

CIIOKEHHEM C TTOCTOSSHHOM METKOU U CpaBHCHHEM C npe):[bmymeﬁ.

[0 MUHUMYMY U3 JBYX MPEIbITyIINX;
OnpenesieHne NOCTOSIHHO MOMEYE€HHOM BEePIIMHBI BKJIKOYAET:

ORI

BBIUUCJICHUC TCKYIIUX MCTOK [JIs1 BCCX BCPHIMH U HAXOXKICHUC MUHUMYMaA CPCAU HUX;

01

BBIUHUCJICHUC TCKYIIHUX MCTOK JIS1 BCCX BCPHIMH U HAXOXKICHHUEC MAKCUMYMa CPCAN HUX,

Ol

BBIYHMCIICHHE TEKYIIIUX METOK JUIsl BCEX BEPILINH U HAXOKJIECHUE UX CPEIHETO
apudmeTuyecKoro.
JdepeBom Ha3bIBaeTcH:

I'pad, coneprkarmii o KpaiiHed Mepe OJIUH UK.
I'pad, 3amaHHbBI MaTPUTICH HHITMICHTHOCTH.

Csi3HbII Tpad, HE coAepKAIIUN ITUKIIOB.
Jlecom Ha3bIBaeTcH:

EEm@EmoOone

MHOX€eCTBO 1€pPEBHEB

I'pad, oOpa3oBaHHBIN IpU COEAUMHEHUH peOpaMu HEKOTOPOTO YHCIA JICPEBBEB.

00

I'pad, oOpa3oBaHHBIN U3 IepeBa MyTEM COSAUHEHHS KOPHS peOpaMu cO BCeMU KOHIIEBBIMU
BEpIIUHAMH.
Eciu 1Be BepIIMHBI COeIMHEHBI OIHOI Ayroii, OHH HA3BIBAIOTCH

e

WHIIMACHTHBIMUA COCCAHUMU

[ v

CMEXXHBIMA
I'pad comep:xur 5 BepmuH u 6 pedep. MaTpuia cMexKHOCTH GyIeT pa3MepomM

5x5 © 5x6

6x6 £ 6xs
Ecau s100b1e 1Be BepInHbI rpadg)a MOKHO COeIMHUTH MPOCTOM LeNnbio, TO rpad
HAa3bIBAETCS:

~noof o

O

C

CBSI3HBIM JACPEBOM

C

OCTOBOM MyJbTUrpad oM
AaroputMm besuimana-®opaa no3poJser HaiTH

[* 0O

Kparyaiiiee pacctostHue B rpade
napocoyeTaHue B rpade

MUHHUMAJIbHBIA OCTOB rpada
Aaroputm /leiikcTpbl onpenessier:

KpaT4yaimmii ocToB rpada;

R Oe°enn

IIOCTPOEHHUE JepeBa KpaTYaillnX MMy Te;

MOCTPOEHNE MUHUMAJIBHOTO OCTOBHOTO JIEPEBA;
Aaroputm Kpackana ocymiecTBJisier:

MOCTPOEHUE JIepeBa KpaTyanlluX MyTeu;

elel e

MOCTPOCHUC ACPCBA MUHUMAJIBHOI'O BECA;



MOCTPOCHUE KpaTJyanIero OCToBa.
Bepuiuny, He NpUHALIEKANLYI0O HU OJHOMY pPeOpy HA3bIBAIOT

U30JIMPOBAHHOU
OTZEJILHOU

KOHIIEBOH
Bepuiuny, cTeneHu oJMH HA3bIBAKOT

BUCSAYEN

OTIIEJILHOM
I'pa¢ moxHo 3a1aTH

NIEPEYHCITHB €T0 JIEMEHTBI
MaTpULEN CMEKHOCTH
H300paKeHreM

MAaTpHUIIEH JOCTHKUMOCTH

TR ONS OO0 Az [

Kpyramu Jujepa
4.  I'pad Ha3biBaeTcs ABYA0JbHBIM, €CJIH

-
o MHOYECTBO €r0 BEpIIMH M MOXKHO pa30HTh Ha JiBa HEMIEPECEKAIOIIMXCSl MHOKeCTBa M1 1
M2 Tak, 4To AJis JI0OBIX JIBYX BEPIIMH Mi, M2 €CJIH , TO B rpade HeT pedpa, COeANHSIOMIET0
mi 1 mo.

C

L. OH COCTOMT U3 JIByX HENEPECEKAIOIMUXCS [IUKIIOB
15. I'pa¢ Ha3pIBaeTCs MOJHBIM €CJIN:

=

L MHOX€ECTBO BEPIIMH MOXHO pa30UTh Ha JIBa HEMEPECEKAOLMXCS MHOXKecTBA M1 1 MaTak,
YTO JUIsl TFOOBIX ABYX BEPIIMH Mi, M2 €CJIU , TO B rpade HeT pedpa, COeTUHSIIOMEro mi 1 ma.;

L

—_

MocJIe yAaJICHHsI OJTHOTO pedpa OH pacmajeTcs Ha ABa rpada

BCC €TI0 BEPIINHBI COCAUHCHBI MCIKIY CO6OI>1;

JIIO0BIE ABC €0 BEPpHIMHBI COCTUHCHBI pe6p0M

16. I'pad comep:xut 6 BepuunH u 8 pedep. MaTpuua HHIUIEHTHOCTH OyJdeT pa3Mepom
2 gxs L 6xs

£ x6 L 6x6

17. Ecau awo0ble 1Be BepIINHBI IPad)a MOKHO COCAUHUTDH MPOCTOH Lenbio, TO rpad
Ha3bIBaeTcs:

o CBSI3HBIM G J€PEBOM

C OCTOBOM G MyJbTUTpadomM

18.  Kakoii aJroputm ocyuecTBJ/isieT OCTPOEHHE MUHUMAJIBLHOI0 OCTOBHOIO /IepeBa :
L Kpackana; G JlerKcTpsl;

L bennmana -Popnaa;

19. JIucToMm 1epeBa Ha3bIBaeTcCst

O Konnesas BepunHa. L N3onnpoBanHas BepLInHA.

L KOpEHb JepeBa

20. Ha pucyHke u3oopaxeH



ooEgnooOoRnn

nEOROOOREOROER

MOJIHBIN Tpad = JIBY IOJIbHBIN rpad

[TonubIi Tpad
IlnanapabiM Ha3biBaeTcs rpad, KOTOPbIH

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

M300pakeH KakK JBYOJbHBIN Tpad
IIpocras nens 3T10:

MapuipyT, TJi€ HET OBTOPSIIOIUXCS BEPILIUH;
MapuipyT, TJie HeT OBTOpsIoIuXcs pedep;

MapuipyT, TJi€ HET IOBTOPSIOIINXCS BEPILUH U pedep.
IIyTh, KOTOpBIN BKIOYaET Kaxaoe pedpo rpadga G — ToIbKO OAUH pa3 Ha3bIBAETCS

e

DUJIEPOBBLIM ITYTEM. SUIIEPOBLIM IIMKIOM.

C

raMWJIBTOBBIM YTEM. raMIJIBTOBBIM ITUKIIOM
Paccrosinne Mexkay BeplIMHAMU eCTh

CyMMa JITHH pebep, BXOAALINX B IyTh;

JUTMHA KpaT4alllero myTH.
PeOpa Ha3bIBaIOTCA CMEKHBIMHU, €CJIM OHH:

VMHLUACHTHBI OTHOW U TOW K€ BEPILIMHE
napajieIbHbI

KpaTHBbI
CreneHnlo BECPIIMHBI HA3bIBACTCH:

KOJINYECTBO pedep, BXOAAIIUX B BEPLINHY;
KOJINYECTBO pedep, MHIIMICHTHBIX 3TOH BEPILUHE;

KOJIMYECTBO pedep, UCXOALINX U3 BEPIIHHBI;

27. Baeaure nmepByl0 CTPOKY MATPHIbI CMEKHOCTH rpaga 0e3 3HAKOB NPeNMHAHUS U
v,
Vs
Vy
VS
npoodeJioB

0110
OTtBeT

28.

Kaxue u3 rpados saBasiiorcs noarpadamu nasuoro rpaga G.



o
Lz

®
& | ®
®
1) 4)

OTBeT BBe/INTE B NOPs/IKe BO3PACTAHUSI HOMEPOB 0e3 3HAKOB NpPeNUHAHNUS U NP0OeIoB
34

Otset
29.  Ckojabko BepminH B 00beuHennu rpagos G u F
;
L
o H e P

10
OTtBeT

30. BbicoTa nepeBa paBHa

do

Otser 2
31. Ha pucyHke npuBeJeHa BecoBasi MaTpuia rpaga, B KOTopoii Beca 0003HAYAKOT
PACCTOSTHHUS MKy COCEAHMMH MyHKTaMu. Onpeneanre AnuHy mapmpyta E-D-C-A

A/ B|C|D|E

A 5|2

B [.5 =

C|2 2

D 5|2 3

E |6 3
OtBer !
32.  PeOpo, KoTOpOE coeqnHsIET BEPUIUHY caMy ¢ 000, Ha3bIBaeTCsl
Orperl e
33. B anropurme [deiikcTpbl TeKylIHe YUCI0BbIEe METKH OTPUIIATEIbHbBI
L. BepHo O HesepHo

34. B mo6oM rpage 4nc/i0 BepuInH HEYETHOM CTENEeHN Y€THO.



L Bepno & Hesepno
35. BepumuHbI CTeNeHU OJUH HA3BIBAKOTCH OPATHAMU
L. BepHo O Hesepro

36. Bec ocTOBHOIO epeBa B3BemIeHHOro rpaga G paseH cymMMe BecOB, IPUITHCAHHBIX
pedpaM OCTOBHOIO epeBa.

-
= Bepno > Hesepno
37. I'pa¢ HazpiBaeTcst MyJbTHIpag)oM, €CJIH B HEM OTCYTCTBYIOT IETJIH U
napajjie/jbHble pedpa
L]
L Bepno &= Hesepno
38. Ecum cTeneHb BX0J1a BepUIMHbI PABHA HYJII0, TO BEPIIMHA HA3bIBAETCHA
HCTOYHHUKOM
= e
Bepno Hesephno
39. M3oampoBaHHAas BeplIMHA — BepPIINHA, CTelleHb KOTOPO# paBHA HYJIIO, T.e.
deg(v)=0.
L]
O Bepro L Hesepro
40. MaxkcumManbHBIN CPpeAN IKCHEHTPUCUTETOB BePIINH HAa3bIBACTCS ANAMETPOM
rpada.
-
O BepHao L Hesepro
41. Marpuna cMeKHOCTell BepIIMH HeOPHEHTHPOBaHHOIO rpadga A(G) sBasieTcs
KBA/IPATHOW M CHMMETPHYHOM OTHOCUTEJILHO IJIABHOW IMATOHAJIN.
-
O BepHo L Hesepro
42. Heorpad Ha3biBaeTCs CBA3HBIM, €CJIN JI0O0bIe ABe BepIIUHbI rpada Mo:xKHO
COCJUHUTH LeNbIo.
= e
Bepno Hesepno
43. DJKCUEHTPHUCHTETOM BEpPIIMHbI V HA3bIBAETCH BeJUYNHA PABHAsI HAMMEHbIIEMY U3
yuceJsl, CTOSINIUX B i-TOM CTPOKe.
C O
Bepno Hesephno
44, dneMeHTamMu MaTpulbl A(G) ABJSIIOTCA YUCJIA eIUHUNA U HOJb.
= e
Bepno Hesepno
45. B anropurme [eiikcTpbl TeKylIas YUCJI0Basi MeTKA ONpeAeaeTcs
> CJIO’KEHHUEM JIBYX MPEIbIIYLIHX; > BBIYMTAHUEM JIBYX MPEABIAYIINX;
-
O CJIO’)KEHHUEM C MTOCTOSIHHOM METKOM Y CPaBHEHUEM C MPEIbLAYIIEH.
L. 110 MUHUMYMY U3 JIBYX IPEIbITyIINX;
46.  OmnpepeseHHe MOCTOSIHHO NIOMEYECHHOM BepPUINHBI BKIIOYACT:
-
O BBIYHMCIICHHE TEKYIIMX METOK JUIsl BCEX BEPILMH U HAXOXKJIEHNE MUHUMYMa CPEIU HUX;
> BBIYMCIICHHE TEKYIIUX METOK JUIsl BCEX BEPIINH U HAXOKJIEHNE MaKCUMyMa CPEJId HUX;
L

BBIYUCJICHUC TCKYIIHUX MCTOK JJIs1 BCCX BCPHIMH U HAXOXKACHHUEC UX CPCOAHETO
apupMETHIECKOTO.
47. JepeBoM Ha3bIBaeTCH:

L. I'pad, conepxkarmuii mo kpaitHel Mepe OJIMH LIUKIL.
L I'pad, 3agannbIit MaTpuIeit HHIIUIEHTHOCTH.

-
= Cesi3HbIi Tpad, HE coAepKaIIUN ITUKIIOB.
48. Jlecom Ha3LIBaeTcs:



=

MHOXeCTBO ACPCBLECB

C I'pad, o6pazoBaHHbI pU cOeAMHEHUU peOpaMu HEKOTOPOTO YUCIa IEPEBHEB.

C I'pad, oOpazoBaHHBI U3 AepeBa MyTeM COSTUHEHUST KOPHS peOpaMu cO BCEMU KOHIICBBIMH
BEpILIUHAMHU.
49, Ecau n1Be BepIIMHBI COeIMHEHBI OIHOI AyTroii, OHM HA3bIBAKOTCS

-

= WHIUJICHTHBIMU > COCEITHUMHA

E CMCXKHBIMU

50. I'pad conep:xut 5 BepuunH u 6 pedep. MaTpuua cMekHOCTH OyeT pa3MepoM

*

£ 555 B s5x6

L 6x6 L x5

51. Ecsin 1100b1e 1Be BepIIMHBI rpag)a MOKHO COeIMHUTDH MPOCTOIi LeNnblo, TO rpad
Ha3bIBaeTcs:

L]

O CBSI3HBIM L. JIEpEBOM

L OCTOBOM L MyJbTUTpad oM
52. Auaroputm besuimana-®opaa mo3BoJisieT HAMTH

0000 EO0OEBOSO0N

I R BC Y A

58.

Kparyaifiee pacctostHue B rpagde
napocodeTaHue B rpage

MUHHMMAaJbHBIN 0CTOB rpada
AaroputM /leiikcTpbl onpeae/sier:

KpaTyaimuii ocToB rpada;
NIOCTPOCHHE JIepeBa KpaTJalInX Iy TeH;

NOCTPOEHHE MHHUMAaJIBLHOTO OCTOBHOTO JIEPEBa;
Aaroputm Kpackana ocymecTBiser:

IIOCTPOEHHUE JepeBa KpaTYalllnxX Iy Te;
IIOCTPOCHHUE J€PEBa MUHUMAJIBHOTO BECA;

MOCTPOCHUE KpaTyalliero OCToBa.
Bepuiuny, He NpUHALIEKANLYI0O HU OJJHOMY peOpy HA3bIBAIOT

U30JIMPOBAHHOU
OTIIEJILHOM

KOHIIEBOH
Bepuinny, cTreneHn oMH Ha3bIBAIOT

BHUCSYEH

OTIIEJILHOM
I'pa¢ moxHo 3a1aTH

Hepe‘-II/ICJII/IB €0 DJICMCHTHI
MaTpHILIeH CMEKHOCTH
HN300paKEHHEM

MAaTpHUIIEH JOCTHKUMOCTH

Kpyramu Diisepa
I'pad Ha3pIBaeTcs ABYA0AbHBIM, €CJIH



-
= MHOXECTBO €r0 BepIIMH M MOXKHO pa30HTh Ha JiBa HEMIEPECEKAIONIMXCSl MHOKeCTBa M1 1
M2 Tak, 4To AJis JI0OBIX JIBYX BEPIIMH Mi, M2 €CJIH , TO B rpade HeT pedpa, COeANHSIOMIET0
mi 1 mo.

C

L. OH COCTOMT U3 JIByX HENEPECEKAIOIMUXCS [IUKIIOB
59. I'pa¢ Ha3pIBaeTCs MOJHBIM €CJIN:

=
L MHOX€ECTBO BEPIIMH MOXHO pa30UTh Ha JIBa HEMEPECEKAOLMXCs MHOXKecTBA M1 1 MaTak,
YTO JUIsl TFOOBIX ABYX BEPIIMH mMi, M2 €CJIU , TO B rpade HeT pedpa, COeTUHSIIOMEro mi 1 me.;

L T00BIe ABE €T0 BEPIIMHBI COSTUHEHBI peOpoM
60. I'pa¢ comep:xut 6 BepuunH u 8 pedep. MaTpuua HHIUIEHTHOCTH OyJAeT pa3Mepom

O £ 6xs

MocJIe yAaJICHHsI OJTHOTO pedpa OH pacmajeTcs Ha ABa rpada

BCC €TI0 BEPIINHBI COCAUHCHDBI MCIKIY CO6OI>1;

£ gx6 L 6x6
61.  Ecam 100ble 1Be BepIINHBI rPad)a MOKHO COCAUHUTDH MPOCTOH Lenblo, TO rpad
Ha3bIBaeTcs:
= »
CBSA3HBIM JIEPEBOM
C OCTOBOM G MyJbTUTpadomM
62.  Kakoil aJiroput™ oCy1lecTBJ/isieT NOCTPOEHHE MUHMMAJIBLHOI0 OCTOBHOIO /iepeBa :
L Kpackana; G JlerKcTpsl;
L bennmana -®opnaa;
63. JIucToMm 1epeBa Ha3bIBaeTcCst
= C
Konnesas BepiunHa. W3onnpoBanHas BepLIMHA.
L KOPEHb JI€peBa
64. Ha pucyHke uzodopaxeH
L =

MOJIHBIHN rpad JIBYTOJIBHBIN rpad

[TonubIit rpad
65. IlamanapHbIM Ha3biBaeTcsl rpad, KOTOPBI

n300pakeH B IUIOCKOCTH, TaK, YTO €T0 pedpa He NMepeceKaroTCcs
n300pakeH B IJIOCKOCTH, TaK, YTO €ro pedpa mepecekaroTcs

M300paxkeH Kak JABYIOJIBHBIN rpad
66. IIpocras nens 310:

MapaipyT, IAc HET IMOBTOPAIOIINXCS BEPIINH,
MapuipyT, TJie HET MOBTOPSIOIUXCS pedep;

MapIIpyT, TJ€ HET MOBTOPSIOUINXCS BEPIIUH U pedep.
67. IlyTb, KOTOpBIIl BKJIKYAET Kaxka0e pedpo rpada G — TOJbKO OUH pa3 Ha3bIBaeTCs

e

SIJIEPOBLIM OYTEM. JMIEPOBBLIM [UKJIIOM.

C C

TraMUJIbTOBBIM ITYTCM. raMuJIbTOBBIM ITMKJIOM
68.  Paccrosinue Mexay BepIIMHAMH €CTh




CyMMa JJIH peOep, BXOAAMUX B MyTh;

JUTMHA KpaT4alliero myTH.
69. PeOpa Ha3bIBaIOTCA CMEKHBIMHU, €CJIH OHH:

WHLUJACHTHBI OTHOW U TOU K€ BEPILIMHE
napaieIbHbI

KpaTHBI
70. CreneHbi0 BepIIMHbI HA3bIBACTCH:

KOJINYECTBO pedep, BXOASIIUX B BEPLIMHY;
KOJINYECTBO pedep, MHIMACHTHBIX 3TOW BEPILIUHE;

KOJIMYECTBO pedep, UCXOIALINX U3 BEPIIHHBI;
71.  BBeaute mepByIo CTPOKY MATPHIIbI CMeKHOCTH rpaga 6e3 3HAKOB NpenuHAHUSA U
Vl

vy

npoodeJioB

0110
OTtBeT

72.  Kakue u3 rpados saBjasiioTcs noarpagamu ganuoro rpaga G.

®
& | ®
®
1) 4)

OTBeT BBe/INTE B NOPs/IKe BO3PACTAHUSI HOMEPOB 0e3 3HAKOB NpPeNUHAHNUS U NP0odeIoB

34
OT1BeT

73.  Cko0JbKO BepuIuH B 00beanHenuu rpagos G u F

10
OT1BeT

74.  BbIcoTa aepeBa paBHa



Otser 2
75.  Ha pucyHke npuBefeHa BecoBasi MaTpuua rpaga, B KoTopoii Beca 0003Ha4al0T
PAcCCTOSIHUA MEXKAY COCeTHUMH MyHKTamMu. Onpenenure 1auHy mapupyra E-D-C-A

A|lB|C|D|E
A 5| 2
B |5 2
G |2 2
D 9 | 2 3
E |G 3
7
OTtser
76.  PeOpo, koTOpOE coeqHHsIET BEPUINHY caMy ¢ c000ii, Ha3bIBaeTCs
OTBCT netnsa
77. B aaropurme [ledKCTPhI TEKyLIHE YHCI0BbIe METKH OTPULATEIbHBI
-
C Bepno = Hesepno
78. B a06oM rpade 4ncio BepuiuH HeYETHOM cTeneHn Y€THO.
L]
L Bepno &= Hesepno
79. BepuHHBI CTEeNEHH OJUH HA3BIBAKTCSH OpaThsIMHU
-
L. Bepro O Hesepro
80. Bec ocToBHOIO JepeBa B3BelIeHHOro rpaga G paBeH cymMMe BeCOB, IPUIIMCAHHBIX
pedpaM 0CTOBHOIO JepeBa.
-
O BepHao L Hesepro
81. I'pa¢ naspiBaercst MyJbTHrpadoM, ecid B HeM OTCYTCTBYIOT NETJIN H
napaJjie/jbHble pedpa
L]
L Bepno &= Hesepno
82. Ecam creneHb BX0/1a BepIIMHbI PABHA HYJII0, TO BEPIIMHA HA3bIBAETCS
HCTOYHHUKOM
-
= Bepno G Hesephno
83. H3ouupoBaHHas BeplIMHA — BEPIIMHA, CTeNleHb KOTOPOil paBHA HYJIIO, T.€.
deg(v)=0.
L]
O Bepro L Hesepro
84. MakcumanbHbIN cpeiN IKCHEHTPUCHUTETOB BEPIINH HA3bIBACTCS ANAMETPOM
rpaga.
L]
O Bepro L Hesepro
85.  Marpuua cMexHOCTeH BeplInH HeOpHEeHTHPOBaHHOT 0 rpada A(G) aBasercs

KBA/IPATHOW M CHMMETPHYHOM OTHOCUTEJILHO IJIABHOW IMATOHAJIM.

-

O BepHo L Hesepro
86. Heorpa¢ Ha3biBaeTCsi CBA3HBIM, €CJIM JHO0ObIE IBE BEPIINHBI rPad)a MOKHO
COCJUHUTDH LeNbIo.



-
= Bepno > Hesepno
87.  DJKCUHEHTPHCHUTETOM BEPUIMHBI V HA3bIBAETCS BEJMYMHA PABHAS HAMMEHbIIEMY U3
yuceJsl, CTOSINIUX B i-TOM CTPOKe.

C Bepno o Hesephno

88. dneMeHTamMu MaTpulbl A(G) ABJSIIOTCA YUCJIA eIUHUNA U HOJb.

= Bepno > Hesepno

MpoueHT BbINO/IHEHHbIX TECTOBbIX 3aAaHU1 Konuuecrso HabpaHHbIX 6annos
91% - 100% OtanyHol106annoB
81% - 90% OT1nnuHo96anno8
71% - 80% Xopowo86annos
61% - 70% YpoBnersopuTenbHo7 6annos
51% - 60% YaosnetTBoputenbHob6 6annos

<50% HeyaosnetsoputenbHoO 6annos




TecToBBIM MaTEepHUAaJ 1O TeMe

«OCHOBHbBIE 3JIEMEHThI KOMﬁI/IHaTOpI/IKl/I»
1. Jlms Bcex KOMOMHATOPHBIX 3a/1a4 XapaKTepHO CIEAYIOIIEe YCIOBHE:

a) B KOMOMHATOPHBIX 33/la4aX HCIIOIb3YETCsl BEHIOOP BAPHAHTOB,;
0) B KOMOMHATOPHBIX 3a/1auax BCET/Ia UCIIOIb3YETCs MOHATHE OECKOHEYHOCTH;

B) B KOMOMHATOPHBIX 3a/la4ax WHOT/IA UET Pe4Yb O KOHEYHBIX MHO)KECTBAX;
I')) KOMOMHATOpHBIE 33/1a4l MPUBOJAT K PELICHUIO YPaBHEHUH.

2. HepeCTaHOBKI/I — KOM6I/IH3HI/II/I, COCTABJICHHBIE M3 OJHHUX H TEX XC N pPas3IndHbIX
9JICMCHTOB M OTJIMYAKOIIUECCA:

a) ¥ COCTaBOM DJICMEHTOB, M UX ITOPSIKOM;

0) XOTs OBl OJTHUM 3JICMEHTOM;

B) TOJIBKO OJHHM 3JIEMEHTOM;

T') TOJIGKO TIOPSITKOM PACIIOJIOKEHHUS DIIEMEHTOB.

3. PaSMCH_[eHI/ISI - KOM6I/IHaI_II/II/I, COCTAaBJICHHBIC U3 N PA3JIMYHLIX 3JICMCHTOB 11O M 3JICMCHTOB

B Ka)KILOI\/JI, KOTOPBIC OTIINYAOTCA:

a) 00 TOPSIKOM IJIEMEHTOB, JIN0O UX COCTABOM;
0) ¥ COCTaBOM 3JICMEHTOB, M UX MOPSIKOM;

B) TOJIBKO IMOPSIIKOM PACIIOJIOXKEHUS 3JICMEHTOB;
T') TOJIBKO COCTaBOM 3JIEMCHTOB.

4. Coueranus — KOM6I/IHaI_II/II/I, COCTAaBJICHHBIC U3 N PA3JIMYHBIX 3JICMCHTOB I10 M 3JICMCHTOB B
KaXXJI0M, OTIIMYAOIIHUECCA:

a) TOJBKO OJTHHM 3JIEMEHTOM;

0) MOPSAIKOM UX PACIIOIOKEHNUS,
B) ABYMS DJIEMEHTAMU;

') XOTS OBl OJTHMM 3JIEMEHTOM.

5.  Ywucno couyeranmii 6€3 MOBTOPCHHIA HAXOTUTCS 1O (popMyJie:

n  (m—m)!
a) C, zg;
m!
!
6)C;”:L;
(n—m)'m!

B)C" =n(n—m)..(n—m+1);



!
r) C’ :L_
(n—m)!

6. UYwucno mnepecTaHOBOK M3 N PasIMYHBIX 3JIEMEHTOB MMEET CIEAYIOLYI0 (OopMyily i

BBIYHCIICHUS:
a) P, =(n—k)!;
0) P, =n!;
-1
B) P = (m—-1)! :
(n+m)!

r B =(n+k)!.

7. ®opmyia 4uciia pa3MEIIEHUA NMEET BUJL:

a) A" =n(n+1)...(n+m-1)(n+m);

!
6) A" = ———;
(n—m)!
—m)!
gy 4 =Mt
m!
n!
r A =—.
m!

8. UNmeer mecTo cneayroliee MpaBuiio MOACUETa Pa3TUYHBIX Pa3MEIICHUH U3 N AJIEMEHTOB 110

m 3JICMCHTOB C ITIOBTOPCHUCM:

a) A, (n)=m";

6) A" (n) =2
m

B) 4, (n)=n";

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

9.  Yucno coyeTaHuii U3 N SIEMEHTOB [0 M C MTOBTOPEHUEM, HAXOAUTCSA 10 (popmyre:

me y_ (n+m-DI
a) C;'(n) = D
5) C"(n) = (n+m-D!

(m-1D!n! "’



m _ (n=1)!
)

o B n!
nC, (n) = m

10. Ywmcio BCEBO3MOKHBIX NEpECTAHOBOK M3 N 3JICMCHTOB C 3aJIaHHBIM YHCJIOM HOBTOpeHI/II\/’I,

umeet (GopMysTy JJis BBIYHCICHUS:

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

n!
6)Pn(l’l1,l’l2,...,l’lk)= - e
n'n,.n,!

n!
B) b, (), 1y, 1) = o 1 '
n\m .+ n,

NP (n,n,,.,n)=Mn+k)
11. ®opmyia cBA3M MEXKAY YMCIOM IIEPECTAHOBOK, Pa3MEILIEHUI U COUETaHUN!

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

r) A" =C" /P,

IIponeHT BBINOTHEHHBIX TECTOBBIX 3aaHHI1 Kosm4ecTBo HaOpaHHBIX 02J710B
91% - 100% Otnuano 1 06anmos
81% - 90% O1nnyn096as110B
71% - 80% Xopomo86anios
61% - 70% Y noBneTBOpHUTENHEHO7 O6aIIOB
51% - 60% YnoBneTBopuTenbHOO OaIIOB
<50% HeynosnerBopurensno( 6amnos




MMWHUCTEPCTBO HaYKM M Bbicliero obpasosaHusa Poccuiickoit Gepepaumm
PepepanbHoe rocyfapcTBEHHOE aBTOHOMHOE 06pa30BaTeNIbHOE YUYpeEKAEHUE BbICLIEro 06pa3oBaHumA
«CEBEPO-BOCTOYHbIN ®EAEPA/IbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
TexHUYecKnii MHCTUTYT (dunmnan) PrAQY BO «CBDY» B r. HeptoHrpu

KA®EIAPA MATEMATUKHU U UHOOPMATHUKU

PacueTrHo-rpadpmueckas padora

3aganmne 1. L cenyrommx Gopmyn Haiitn CJH® n CKH®, xaxayro qByMs ciocodamu (IryTeM paBHOCHIBHEI
peoOpa30BaHU U UCTIONB3YS TAONUITy UCTHHHOCTH)

1 (x> y)A(xvy)

(EA}V(x—)y)/\x

§ x> ((x—>Y)

4 x—>((xvy)

s (oo (o
N ) I CE Y
7 x> A(x>y)>x
3. XA o> )A(x>Y)
9 XVX—>>YVAY

10. (xAy)—=>(xvy)

L o nvE-oy)

12, (;—>x)/\x—>(x—>y)
3 @O NAEVY)

. o0 GE->Ay
5. (v o> (o x)

6. (AGvY) o (o)
1 v AGxoy)

5 (e naGvy)

19 ()_c—>;v(xvy)/\x

o, (O DAGoY)

3aganue 2. s gpynxunn f (X, ), Z) BBISACHUTH BONpPOC 0 NpuHaaiexnoctu knaccam Ty, Ty, L, M, S.

f(x,y,z)=(10010111)
f(x,y,z)=(01100101)
f(x,y,2z)=(11011000)
f(x,y,2)=(00111110)
f(x,y,z)=(01111100)
f(x,y,z)=(01100011)
f(x,y,z)=(10000111)
f(x,y,z)=(01111001)
f(x,y,z)=(01011001)

L P® YA wDdD



f(x,v,z)=(10100111)

10.
11. S (x,,2)=(00100110)
12, f(x,y,2)=(10101101)

13. f(x,y,z) = (00101000)
f(x,y,2)=(11101101)

14.

15, J(x,9,2)=(01011100)
16. J(x,y,2)=(11011010)
17, f(x,9,2)=(00010110)

18, J(x,»,2)=(01101110)

19, f(x,y,2)=(10110111)
50, S (x,,2) =(00010110)

3aganne 3. CocTaBUTh PEICHHO-KOHTAKTHYIO CXeMY JUIS (DOPMYJIBI

L oV @@y

(X<—);)/\(x_)y)

2.

3, (y > x)v(x—> YAy
4 (Gvy)>(—>x)vx
s XAV (o)
6. (vIIAGx—oY)

; (x> (xvy)

8. (xvyv(xvy)Ax

5 (yox) > (x>
10, @21 (xvy)

11 GAyv(x e p)ax
1, @ V(x> )

13 X2>vxey)

4, V) o (v > )

15. (y > x) > (x> )
6. > MAGx—> ) >x
17 XA XA (x> Y)
15, XV (x> Ay

1o, (XA (xV ) > (¥ x)
5, (XVY) o (x> )

3ananme 4. [ToctpouTs aBa rpada, coaepkanux He MeHee 4-X BepmnH. Hailtu ux oObequHeHe, NepecedcHue,

IIpou3BeeHNe rpadoB U IPOBEPUTH KOMMYTAaTHBHOCTH ponsBeneHusG; -Gz = G»-G;

3aganme 5. /lan epag. Ilocmpoiime 0nsi Heeo Mampuyy pAacCMOAHUL MedHcOy BepUIUHAMY, Hauoume
IKCYCHMPUCUMEMbL EPUIUH, OUAMEMP, PAOUYC, YEHMP.



3.

3aganue 7. Jlnst manHOTO rpad)a COCTABUTH MATPHIY NOCTHKUMOCTH, IIPEABAPUTEIHHO 0003HAYUB €r0 BEPIIHHBI
HPOU3BOJILHBIM 00Pa3oM.

3aganne 8. C nomouisto anropurmos JleiikcTpel u bennmana-dopaa HalTH KpaTyaiilliee pacCTOsTHUE BeyLIeH U3
MyHKTa A B IyHKT C, COTIIaCHO BapHaHTaM IPeCTaBIeHHBIM B TaOJIHIIE.

Bapunanr | Hauaneneiii myHkT A | [IpomexxyTounslii nyHKT B | Koneunstii mynkr C
1. Al C
2. A B; Ci
3. Az Ci
4, Al G,
5. A, B> C
6. As C
7. A B3 G
8. A, G
9. As G

10 Ay B> G




» / ) /". ¢

3ananue 9. Haiitu Bce HaTypalibHBIE 71, YOBIETBOPSIONINE YCIOBHIO:
-2 2

L C'2l=n*-13
P

2. —22 =210
Anfl P_’a
3. A -C''=48
4‘ Ajﬂ + C:J:ll = 14
n+1
30

5. Al +2P, , =—P,
7

6. 7C2rl;—22 = 3C2nn_—11

7. Al =15-4],

8. A}+C!? =14n

Al 24
TR Ty
nel S
P
10. 7n—+5 =240
An+3 : Pn—4
3ananue 10.
1 15
3/
1. HaiiTi necsAThlid WiEH pa3noXeHUs: X+ ;
10
1
2. Haiitu uien pasnoxenns | X + 4 , HE coieprkamuii X (T.e. COIEp AU X B HyJICBOW CTEIICHH).

/71
x-1 3 -x
3. Ilpu xakoM 3HAYEHHUU X UYETBEPTOE CIIAra€MoOE€ Pa3lIOKEHUS (\/ 2 +4/2 ) B 20 pa3 Oompmie gem m,

ecn OMHOMHANBHBIN KOA()(UIIMEHT YeTBEpTOro CJIaraéMoro OTHOCHUTCS K OMHOMHAJIBHOMY KO3(QHIIHEHTY
BTOPOTO Cl1araeMoro kax 5:1?

5
4. B paznoxeHun OuHoma (\/3 3+ 2) HAaWTU 4ICHBI, HE COAEpIKALLINE UPPALMOHATIbHOCTH.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A
.o . 2 +x 3 .
Haiitu mecroit unen pasnoxenus | V , €CJIM OMHOMHUAIILHBIN KO3 GHUIIMEHT TPETHEro OT KOHIIA

qjieHa paBeH 45.

L

Hanucarp pasnoxxenue no ¢popmyiie 6nHoMa HploTOHa M ynpoCTHTB: \/— +X
X

n

Haiitu 5-if unen pasnoskeHus OuHoMa| v/ d + . Eciu oTHONIEHHE OMHOMHAILHOTO KO3(QHIIMEHTa

1
\3a
YEeTBEPTOTO WieHa K ONHOMHAEHOMY KO3 PHUIHUEHTY TpeThero paBHO 10/3.

n

1

2
CyMMa OMHOMMAJIBHBIX KO3((UIMEHTOB pasnokeHus pasHa 1024. Haiitu unen pasnoxenus | X + ,
X

conepkawuii x B 11-0i1 crenenu.
13

Haiit cenbMoii wieH pa3inoxeHust ouaoma | X + i/—z
X

CyMMa TPETBEro OT Ha4dajla W TPETbEro OT KOHIA OHMHOMUATILHBIX KO3(1)(1)I/IIII/IGHTOB Pa3I0KCHUA

4/ 34V
( 3+3/4 ) paBHa 9900. CKONBKO parMoHaIBHBIX YJICHOB CONEPYKUTCS B TOM PA3JI0KCHUN?
m

Tpetbe cnaraemoe pasnoxenns | 2X + — | He cozmepxkuT X. IIpn Kakux X 3TO craraeMoe PaBHO BTOPOMY
X
1 3
cinaraemomy pasnoxenust (1 + X ?
20
Haiit HanbGonbImuii 4ieH pa3noKeHus (\/ 544/ 2) .

HUcnone3ys ¢popmyny 6nHoma HeroTOHa, BEIYHCIUTH (\/g - \/5 )5 .

5 )2
Haiitu HOMep 4sIeHa pa3noxKeHust GMHOMa (X +X ) , HE COJIEPIKAILIETO X.

1

Haiitn HanGonbiumii 6MHOMUanbHbIN Ko3(duuenT pasnoxenus | 1+ — | , eciyu NPOU3BEICHNE YE€TBEPTOTO

n

OT Hayalla ¥ YeTBEPTOro OT KOHIA cilaraeMbix paBHo 14400.
3
Haiiti cpesuuii wieH pasnoxenns: \Nd ++/b ) .

[~ x-1 3/h—x
HpI/I KaKOM 3HAQYCHHH X YETBEPTOC CIara€Mo€ pasjiokKCHUA ( 2 + 2 )”B 20 pas OOoJIbIIIE YEM m, ecii

OMHOMHAJIBHBIN KOA(PPHUIIMEHT YSTBEPTOT'O CJIAraeMoOro OTHOCUTCS K OMHOMHAILHOMY KO3(Q(QHIIUEHTY BTOPOTO
ciaraeMoro kak 5:1?
12

Haiity unen pasnoxeHus | — ++/X | , He 3aBUCAIINH OT X (T.€. COJEp KAIINI X B HYJIEBOH CTETIEHH).
X

6
1

Hanucarp paznoxenue no ¢popmyie 6nHoMa HploTOHa U yIpoCTUTh: —+t Na | .
a

5
3 / .
B pasnoxxennu 6mHOMa (\/g +4/2 ) HANTH YJIeHBI, HE CO/IePIKaIINe HPPATHOHAIBHOCTH.

Kputepum oueHku:

Mo uToram BbiNoIHeHUs PaboTbi- MaKcMManbHbI 6ann-10.



- paboTa BbINOHEHA NOJIHOCTbLIO, MPABU/ILHOCTb BbINOJHEHMSA BCeX 3aaHui — 10 (KarKaoe NpaBuibHO
BbINOJIHEHHOE 3aaaHue -1 6ann .)
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