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HaCHOPT (l)OH)Ia OLCHOYHBIX CPEACTB
IO JUCLHMITIIMHE HI/ICerTHaH Mar€éMaTuKa

KoHTpomHpyembie Koa xonTpOommpyemoi TpeGoBaHUs K YPOBHIO HanmenoBanue

Ne KOMIIETEHIUH (WUJIH €€ YCBOEHHUSI KOMIIETEHIIUHU OLICHOYHOI'O

paznensl (TeMbl)
4acTH) CcpencTBa

1 OIIK-1 Cnocoben 3HaTh 3yeMeHThl Teopuu | TecTupoBaHue,
NPUMEHATH MHOXECTB PI'P
eCTeCTBEHHOHAYYHbIe H | YMeTh (pOpMalin30BaTh OK3amMeH
o01IenHKEHEPHbIE MOCTaBJICHHBIC 3a/1a41 CPC
3HAHUS, METObI Bananers HaBbIKaMH [TpakTrueckue
MaTeMaTH4YeCKOro TEOPETUYECKOTO U 3aHSTHUS

DneMeHTbI aHaJIM3a u 9KCIIEPUMEHTAIBLHOTO

TEOPUU MHOKECTB | MO/AeJTUPOBAHUS, UCCIJIEIOBaHUS 0O0BbEKTOB
TeOPeTH4eCKoro u npodeccnoHanbHON
JIKCIEePUMEHTAILHOIO JESITEIbHOCTH PUMEHSS
HCCJIeI0BAHNSA B anmapar JUCKpPETHOU
npogeccnoHaNbHOI MaTeMaTHKU:METOIaMu
AeATeJIbHOCTH OTIMCAHUS TUCKPETHBIX

00BEKTOB

2 OIIK-1 Cnoco0en 3HaTB OCHOBBI TectupoBanue,
NPUMEHATh JUCKpeTHOM maTteMatuku: | PI'P
€CTeCTBEHHOHAYYHbIE H | KOMOMHATOPHBIE DK3ameH
001IeHHKEHEPHbIE coenuHenus, npumenenue | CPC
3HAHMSI, METOIbI dbopMyiel OUHOMA [TpakTuueckue
MaTeMaTH4YeCKOro Herorona, 3aHATUSA
aHaJM3a u Ymers pemiatsb
MO/ eJIMPOBAHUS, CTaHJapTHbIE

Kom0OuHaTOpHka | TeOpeTH4ecKoro u npogeccuoHalbHbIE
JIKCIEPHUMEHTAIbHOI0 0OLIENHKEHEPHBIX
HCCJIeI0BAHNS B 3HaHUH, C IPUMEHEHHEM
npodeccuoHaIbLHOM METOJOB IUCKPETHON
AeATeIbHOCTH MaTeMaTHKU
dbopmann3oBaTh
MOCTaBJICHHBIE 33/1a41
JUCKPETHON MaTEMAaTUKH;
OIIPENENsATh KOPPEKTHOCTh
IIOCTAHOBKH 3aa4H,

3 OIIK-1 Cnocoden 3HATh OCHOBBI TectupoBanue,
NMPUMEHATH JUCKpeTHOM MaTteMatuku: | PI'P
€CTeCTBEHHOHAYYHbIE M | OCHOBHBIC ITOHATUSA OK3ameH
o01IenHKEHEPHbIE dbopManbHOMN JOTHKH, CPC
3HAHUSA, METObI JIOTUKH BBICKA3bIBaHUI ITpakTueckue
MaTeMaTH4Y€eCKOIo Ymersb pemath 3aHATUSA
aHaJIM3a " CTaHJapTHbIE

DIIEMEHTHI

MaTematiucckol | MOACTHPOBaHHS, npogeccuoHaIbHbIE

HOMHKH TEOPeTHYEeCKOro 1 O6II.ICI/£H)I(eHepHLIX
JKCIEePUMEHTAILHOI0 3HAHM,C TPUMEHEHUEM
HCCJICJOBAHNS B METOJIOB IUCKPETHOU
npogeccnoHaNbHOI MaTEMaTHKU:
AeATeJIbHOCTH 0OHapy>XKUBaTh

MPUMEHUMOCTH amnmnapara
MaTeMaTHUUECKOM JJOTUKHU
JUTSL peIlieHUs 3a/1a4 U3
POJICTBEHHBIX OOnacTei




HAyKH U €€ IPUJIOKEHU;
dbopMann3oBaTh
IIOCTaBJICHHBIC 3a/1a4U
JUCKPETHOM MAaTeMaTUKHU;
OIIPENEIATh KOPPEKTHOCTh
IIOCTAHOBKH 3aJa4H,
CYyILLIECTBOBAHUE U
€MHCTBEHHOCTh
peLIeHUs; TPUMEHSTh
W3BECTHBIE METO/IBI U
AITOPUTMBI TUCKPETHOM
MaTEeMaTHKU JJISl PELICHUS
IIOCTABJICHHBIX 33/1a4

Bnanerr HaBrIkaMu
TEOPETUUYECKOTO 1
AKCIIEPUMEHTAILHOTO
HACCIIENOBAHUSA OOBEKTOB
npoeCCHOHATBHOU
NeSTETLHOCTH TIPUMEHSIS
anmapar JUCKpPETHOU
MaTEeMaTHKHU: K OLICHKE
CTENEHH aJcKBAaTHOCTH
npeyiaraeMoro anmnapara
K PELICHUIO MPUKIIATHBIX
3a1a4

OneMeHTbI
TeopuH rpagos

OIIK-1 Cnocoben
NPUMEHATH
eCTeCTBEHHOHAYYHbIEe H
001IenHKEHEPHbIE
3HAHMSA, METOAbI
MATEMATHYECKOI0
aHaJIN3a "
MO/IeJIMPOBAHUS,
TEOPETHYECKOT0 U
IKCIEPUMEHTATbHOTO
HCCJIeNOBAHUSA B
npodeccuoHaIbLHOM
JeATEJIbHOCTH

3HATH OCHOBBI
JTMCKPETHON MAaTEMAaTUKU:
KJIACCUYECKUE aJITOPUTMBI
OTITUMU3AIINH IS 33724
Ha KOHEYHBIX CTPYKTypax
(Anroputm JIeWKCTpHI,
anroput™ dopra-
darnkepcoHa); METOIbI
MIOCTPOCHHSI
0OHaApPYKUBAIOIIUX U
KOPPEKTHPYIOIINX KOJIOB.
MeTopl KOTMpOBaHUS U
JEKOIUPOBAHUS STHMHU
KOJIaMH;

Ymers pemats
CTaHJIapTHHIE
npodeccuoHanbHbIE
0O0IIeNHXEHEPHBIX
3HAHWI,C TPUMEHEHUEM
METOJIOB TUCKPETHOM
MaTeMaTHKU:
dbopMann3oBaTh
MOCTaBJICHHBIE 33]1a4H
TUCKPETHON MaTeMaTHKH;
OTIPENEeNATh KOPPEKTHOCTh
MOCTAHOBKH 3a/1a4H,
CYIIECTBOBAHUE U
€IMHCTBEHHOCTH
pEUICHHUS, TPUMEHSTh

TectupoBanue,
PI'P

DK3aMeH

CPC
[IpakTnueckue
3aHSATUS




MU3BECTHBIE METO/IbI U
AITOPUTMBI TUCKPETHON
MAaTE€MAaTHUKU Ul PELICHUS
IIOCTaBJICHHBIX 3a/1a4

Baagerr HaBbIKaMHU
TEOPETUUECKOTO U
HKCIIEPUMEHTAIILHOTO
HCCIen0BaHus 00BEKTOB
npodeccrnoHaIbHO M
JEeSTETLHOCTH MPUMEHSIS
anmapar JUCKpPETHOU
MaTEeMaTHUKHU: K OLICHKE
CTENCHH aJCKBATHOCTH
MpeiaraeMoro arrapara
K PEIICHUIO MPUKIIATHBIX
3aJ1a4; METOJaMHU
OTIMCAHUS TUCKPETHBIX
00BEKTOB, METOJAMU
MOCTPOCHHUS KOJIOB,
KOJIMPOBAHUS U
JIEKOTUPOBAHUS .




MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE BBICIIETO
obOpazoBaHus
«CEBEPO-BOCTOYHBIN ®EJIEPAJILHBINM YHUBEPCUTET UMEHU M K.,
AMMOCOBA»

Texunueckuit uuctutyt (Ppunnan) PI'AOY BO «CBOY» B r. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

IIporpamma 3x3ameHna

DK3aMeH T0 TUCIHIUIMHE MPOBOIUTCS B GopMe coOeceoBaHMs 10 dK3aMEHAITMOHHBIM
Oouneram. OK3aMEHAllMOHHBIN OWJIET BKJIIOYAaeT OJUH TEOpeTeuYecKuil BOMpOC U JBa
MPAKTUIECKUX 3a/IaHHsL.

Bomnpocsl k 3k3ameny:
1 cemecTp

1. MHOecTBa U oTlepaliiy Ha/l HUMH.

2. OTHOMICHUST HA MHO>KECTBE.

3. Ywucno 21eMeHTOB B IEPECEUECHUN U 00beTMHEHUH MHOXKECTB.

4. OcHoBHOM pUHLUIT KOMOUHAaTOpUKH. [TpaBuiio cymMMbl U IPOU3BECHHUS.

5. Pa3menienus ¢ moBTOpeHUsMH U O€3.

6. [TepecTaHOBKH C IOBTOPEHUSMHU U 0€3 TTOBTOPEHUM.

7. CoueTtaHusi C IOBTOPEHUSIMH U O€3.

8. CBoiicTBa coueTaHMi.

9. bunom Herorona. [lpumenenue ¢opmynsl bmHOMa HhloTOHA.

10. [lonsitue Bbicka3biBaHuss (OCHOBHBIE OIEpallMd HaJ BbICKA3bIBaHUSAMU. TaOnuIlbI
UCTUHHOCTH.

11. [IpumeneHre MaTeMaTH4YECKON JIOTUKH B IPOTPAMMHUPOBAHUH U TEXHUKE.

12. Jlornueckue mapagoKCchl ¥ CO(PU3MBI.

13. Cosepiiennbie  HopMalibHble (opmbl. AnroputM mnonyderuss CJIH® no Tabmune
HMCTUHHOCTH U C MIOMOIIBIO0 PABHOCUJIBHBIX IPEOOPa30BaHUIA.

14, Cosepiiennbie  HopMalibHbIe (opmbl. AnroputM mnonydeHuss CKH® no Tabmune
HMCTUHHOCTH U C IOMOUIBIO0 PABHOCUIIBHBIX TPEOOPa30BaHUIA.

15. KBaHTOpsl BCEOOIIHOCTHM W CyIIeCTBOBaHUS. [IpuMepbl HCIONB30BaHUA UX B
MaTeMaTHKe.

16. DnemMeHTapHbIe (PYHKIIUU U UX CBOMCTBA; IMOJHBIE CUCTEMbI (PYHKITUH.

17. I'padbl: ocCHOBHBIE OHATHS, CTIOCOOBI 3aAaHKs TpadoB.

18. Mapipytsl. loctukuMocTs. CBA3HOCTS .

19. MeTpudeckue XapakTepuCTUKH Tpada.

20. OObenuHeHre rpadoB. ANTOPUTM BBINOJHEHHUS ONepanuud OoObeIMHEHHsS TpadoB C
MIOMOIIIBIO MATPHUIBI CMEXHOCTH.

21. [lepeceuenue rpagoB. AITOpUTM BBINOJHEHHs ONEpallUy NepeceueHus s rpadoB ¢
MIOMOIIIBIO MATPHUIBI CMEXHOCTH.

22. Komnozunus rpagos.

23. JlekapToBo npou3BeieHre rpagos.

24, [Ipoussenenue rpados.

25. JlepeBbsi. OCHOBHBIE IOHSTHSL.

26. CrniocoObl HaxoJE€HHsT MUHHMAaJbHOTO OCTaBHOTO jepeBa. AsroputMm Kpyckana,
[Ipuma.

27. CriocoObl  HaXOJIEHUS MHUHHUMAJIHHOTO OCTAaBHOTO JepeBa. MaTpHUYHBINH alropuTM
[Ipuma.

28. CriocoObl Hax0XIeHHsI KpaTyaiiiero mytu. Anroput™m JledkcTpsl.



29. CriocoObl HaxXOXKACHUS KpaTdaiimiero mytu. Anroput™ bennmvana-®opaa.

30. AJITOPUTM MOMCKA OCTOBHOTO JepeBa B IIUPUHY, B TIyOUHY.

31. DiiyIepoBHI LIMKIIBL; TeOpeMa Disepa.

32. ITotoxn B cerax: Teopema donpa-dankepcoHa O MAKCUMAJIbHOM IIOTOKE W
MUHUMAaJILHOM pa3pese; arOpUTM HaX0KICHHSI MAaKCUMaIbHOTO TIOTOKA.

33. Teopema Xosia o mapocodeTaHusIX B IBY0JILHOM Tpade.

MeToapl KOTUPOBaHUS U ACKOAUPOBaHUs Koja. AnroputM Xaddmana.

TumnoBoe NPaKTHIECKOE 3aJaHuE
1. OHpeI[eJH/ITI) JIOTHUYCCKOC 3HAYCHUC BbICKA3bIBaAHUA, NCXO A U3 JIOTHYCCKUX 3HAYCHUN

BCEX MpeAbIIYInX Bhicka3biBannii A<>B =0, A—>B=1, ('K —B) o A=;

2. Bemoanuts omneparuio kommosunun Gi1(Gz) Ha rpadax, G1 u G2
V2 Vl
Ve | GEEEE——

V. V
v, 3 3

Gl GZ

Kpurepun oueHku:

N KouanuecTBo
XapakTepucTHKA 0TBETA HA TeOpeTHYeCKUil Bonpoc /
KomMnerennun HaOpaHHBIX
BbINOJTHEHH S NPAKTUYECKOT0 32 JaHU GAILIOB

JlaH MoJHbBIN, pa3BEPHYTHIA OTBET HA MOCTABJICHHBIN
BOIIPOC, NMOKAa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 110
JUCUUILIMHE, 10Ka3aTEIbHO PACKPBIThI OCHOBHBIE
IIOJIO’KEHHUS BOIIPOCOB; B OTBETE MPOCIIEKUBAECTCS YETKAst
CTPYKTYpa, JIOTUYECKas [MOCIIEeI0BATEIbHOCTD, 10 6.
OTPAXKAIOIIAs CYIIIHOCTh PACKPbIBAEMBIX MOHATHI. 3HAHUE
0 MPEAMETY IEMOHCTPUpPYETCs Ha OHE TOHUMAHUS €ro
B CHCTEME JIAaHHOM HAayKH U MEXIUCIUIUIMHAPHBIX CBS3EH.
[IpuBeeHbI 10Ka3aTeNbCTBA TEOPEM U BBIBOIBI (DOPMYIL.
JlaH NoJIHBIN, pa3BEpHYTHIN OTBET HA MOCTABIECHHBII
BOIIPOC, ITOKAa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 110
OIIK-1 JUCUUIIINHE, T0KA3aTEIbHO PACKPBITHI OCHOBHBIE
IIOJIOXKEHHUS BOIIPOCOB; B OTBETE MPOCIIECKUBACTCS YETKAs
CTPYKTYpa, JIOTUYECKas MOCIIEI0BATEIBbHOCTD,
OTPAXKAOIASI CYIIIHOCTh PACKPBIBAEMBIX IMOHATUM,
TeopHil. 3HaHUE MO MPeIMETy IeMOHCTpUpYyeTcs Ha GoHe
IIOHUMAaHHUs €T0 B CUCTEME JAHHOW HAyKU U
MEXIUCIMITIIMHAPHBIX CBsi3el. MoryT OBITh JOIYyIIEHBI
HE/I0YEeTHI B JI0KA3aTENIbCTBE (POPMYIT U TEOPEM,
HCIIPABIICHHBIE CTYAEHTOM CaMOCTOATENIBHO B IIpOLIECCe
OTBETA.

JlaH TOJIHBIN, pa3BEPHYTHIN OTBET HA IOCTABIECHHBIN
BOIIPOC, ITOKA3aHO YMEHHUE BBIJICIIUTH CYIICCTBEHHBIE U

96.

8 .




HECYLIECTBEHHbIE TPU3HAKY, IPUIMHHO-CIIEICTBEHHbIE
cBsA3U. OTBET YETKO CTPYKTYPUPOBaH, JIOTMUEH. MOXKET
OBITH JIOMyIIIEHAa OJIHA HETOYHOCTH WM HE3HAUUTEIbHAS
omnOKa Ipu J0Ka3aTeabcTBE (GOpMyIl U TeOpeM
HCIIPABIICHHBIE CTYJEHTOM C IIOMOUIBIO NIPENOAABATEII.

JlaH NOJIHBIN, pa3BEPHYTHIN OTBET HA MOCTABICHHBIN
BOIIPOC, ITOKA3aHO YMEHHUE BBIJICIIUTH CYLIECTBEHHBIE U
HECYILIECTBEHHBIE IPU3HAKU, IPUYMHHO-CIICCTBEHHBIE
cBs3U. OTBET YETKO CTPYKTYPUPOBaH, JOTHMUeH. MOXKeT
OBbITh JONYIIEHB! JBE HETOYHOCTH WJIM HE3HAUUTEIIbHbIE
OIIMOKH MPH AOKA3aTeNbCTBE POPMYI 1 TEOPEM
HCIIPABIICHHBIE CTYJEHTOM C IIOMOUIBIO NPENOAABATEIIS.

706.

Jan He nmoyHbIi oTBET. JIornka u mocjae0BaTeIbHOCTh
W3JI0KEHUS UMEIOT HapylIeHus. J[eMoHcTpupyeT
0a30BbI€ 3HAHUS 110 TIpeAMETY. MIMeroTcss HETOUYHOCTH MpU
JTI0Ka3aTelbcTBE (PopMyl, TEOpeM

6 0.

Jan He nmoyHbIi oTBET. JIornka u mocjae0BaTeIbHOCTh
W3JI0KEHUS UMEIOT HapylIeHus. JleMoHcTpupyet
0a30BbIe 3HAHUSA 1O TIpeaMeTy . [Ipu mokaszarenbcTBe
TeopeM 1 (hopMyI JOMYIIEHBI 3HAYUTEIHHBIC OIIHOKH.

56.

Jan He moyHbIM oTBET. JIornka u mocaea0BaTeIbHOCTh
W3JI0’KEHUS UMEIOT HapyleHus. JlonymieHsl omnoKy B
PacKpbITUU NOHITUH, yIOTpeOieHuu TepMUHOB. [Ipu
JI0Ka3aTeNbCTBE TEOPEM U (POPMYIT JOMYILEHBI
3HAYUTENbHbIE OIINOKH.

40.

JlomyIieHbl OMMOKH B pACKPBITUHN TIOHSITHH,
ynotpeOieHnu TepMUHOB. He npuBeneHs! Joka3aTeabCTBa
TEOPEM U BBIBOJIbI (DOPMYIL.

36.

CryzneHT He 0CO3HaeT CBA3b 00CYXKIaeMOoro BOIpoca 1o
OouseTy ¢ ApYyruMu 0ObEKTaMH JAUCHUTIIUHBIL.
OTCYTCTBYIOT BBIBO/IbI, KOHKPETHU3AIUS U
JIOKa3aTEeIbHOCTh M3JI0KECHHUS.

20

OtBert npeacrasisger co0oil pa3po3HEHHbIE 3HAHUS C
CYIIECTBEHHBIMHU OLIMOKaMU 10 Bompocy. [Ipucyrcrytor
(bparMeHTapHOCTh, HEIOTUYHOCTH U3JI0KECHHUS.

16

OTBeT Ha BONPOC MOJHOCTHIO OTCYTCTBYET
uau
OTKa3 oT OTBETA

06.

OIIK-2

HpaKTI/IquKOG 3aIaHUEC BBINIOJIHCHO BECPHO,
OTCYTCTBYIOT OIINOKHU Pa3JIMIHBIX TUIIOB.

10 6.

[IpakTHueckoe 3ajaHue BBIIIOJHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH Pa3JINYHBIX THUIIOB. MOTYT OBITH
JOTIYILEHbI HEIOYETHI B ONPEECIICHUN IOHATHH,
HCIIPABJIEHHBIE CTYIEHTOM CAMOCTOATEIBHO B IIPOLIECCE
OTBETA.

9 0.

Xon peuicHust BEPCH, MOJTYUCH HCBCpHBIﬁ OTBCT U3-3a
OJIHOM BBIYHCIMTEIILHOM OIJ_II/I6I(I/I, HO ITpHU 5TOM UMECTCA
BC€pHas MOoCJICAOBATCIbHOCTD BCCX IAIOB PCHICHUA

8 .




XO0J peleHnsl BEPEH, II0JIy4eH HEBEPHBIM OTBET U3-3a
JIBYX BBIUYMCIUTEIBHBIX OLIIMOOK, HO IIPH 3TOM MUMEETCS
BEpHasl IOCICN0BATECIIBHOCTD BCEX IIAr0OB PEIICHHUS.

76

XO0J peleHnsl BEPEH, II0JIy4eH HEBEPHBIM OTBET U3-3a
JIBYX HE3HAYUTEIbHBIX OLUMOOK Pa3INYHbIX TUIIOB, HO
IIPY TOM HUMEETCS BEPHasi NIOCIIEI0OBATEIbHOCTD BCEX

11arOB pEeHICHUS.

6 0.

XoJ peureHust He BepeH. [[omyliena o/1Ha 3HaUMTeIbHbIas
omuoOKa. JloToTHUTEIBHBIE U YTOYHSIOIINE BOIIPOCHI
IIpenoAaBaTeNsi MPUBOJAT K KOPPEKLIUH OTBETA CTYJEHTA

56

XoJ peuieHus He BepeH. JonyIleHbl 1B€ 3HAYUTEIbHbIE
omuOku. JIOTIOTHUTENbHBIE U YTOYHSIONIHE BOITPOCHI
MPETo/IaBaTeNsl MPUBOJAT K KOPPEKIIMHU OTBETA CTYICHTA

46

XoJ peureHns He BepeH. /[onyIieHs! Tpy 3Ha4UTEIbHbIE
omnOKu. JIoNOJHUTENbHBIE U YTOUYHSIOIINE BOIIPOCHI
MIpenoAaBaTeNsl MPUBOJAT K KOPPEKIIUH OTBETA CTYJEHTA

36

He BE€pHas MoCJICA0BATCIbHOCTD BCCX IArOB PCIICHUA
HOHOJ’IHI/IT@J’IBHBIG N YTOUHAIOUIUE BOITPOCHI
npernoaaBaTeiid NPUBOOAT K KOPPCKIHUHU OTBETA CTYJACHTA

20

He BepHast mocneaoBaTeIbHOCTh BCEX IIAaroB PEIICHHS
JloTIOJTHUTETBHBIE U YTOYHSIOIINE BOTIPOCHI
MpenojgaBaTeNsl HE MPUBOJIAT K KOPPEKIIUHA OTBETA
CTYyJICHTa

10

BrinosnHeHne npakTuyecKoro 3aaHus OTCYTCTBYET

06.




MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
obOpazoBaHus
«CEBEPO-BOCTOYHBIN ®EJIEPAJILHBINM YHUBEPCUTET UMEHU M K.,
AMMOCOBA»

Texunueckuit uuctutyt (Ppunnan) PI'AOY BO «CBOY» B r. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

HpaKanecmle 3aJJaHuA

10 TeMe «JJIeMeHThI MAaTeMATHYeCKOH JTOTHKIW

3aganue 1. [IpuBenuTte npumMep COCTaBHBIX BbICKA3bIBaHUM, 00pa30BaHHBIX ITPHU TOMOILIU
JIOTUYECKUX CBSA30K «HIIH, KUY, «ECIH,...TO», «HEM, «TOT/Ia U TOJIBKO TOTJIa»

a) c MaTeMaTHYECKUM COJIEpP’KaHUEM;

B) C HEMAaT€MaTUYECKUM COJCPKAHUEM.
3ananme 2. BpicKa3pIBaHUE pACWJICHUTE HA IPOCTHIE, 3aIIUIINTE CHMBOJIMYECKH, BBEIS
OyKBEHHBIE 0003HAYEHWS, TSI TIOITY4eHHOH (POPMYITBI COCTAaBHUTH TAOIHITy HCTUHHOCTH.
1. Ecmu 3aBTpa OyneT MoK UITH CHET, TO 3aHATHSI KOHYATCS PaHbIIIe, U MBI ITOH/1EM B
Tearp.
2. UtoOb! nipsiMast a Oblj1a MapajjiesibHa IIOCKOCTH 0L, HEOOXOMMO U I0CTATOYHO, YTOObI
npsiMas a Oblila mapasuieiabHa NpsSMOi B, JIeKallei B MI0CKOCTH 0.
3. Ecnu npsimas a napanienbHa IJIOCKOCTH 0L M ITpsiMasi B apajliesibHa MII0CKOCTHA, TO
IpsSIMBIE a U B ITAPAJUIEIIbHBIL.
4, 3aBTpa OyAeT SICHO WM OYJET JT0XK/b, U €CIIA 3aHATHS OKOHYATCS PaHBIIIE, TO MBI
HOMJIEM B KHHO.
5. MBsI noiizieM B TeaTp WM B KUHO, B TOM U TOJIBKO B TOM Cllydae, eciid He OyAeT A0k U
OyJIeT siCHO.
6. YroObl epelTH Ha CIeAYIOIUN Kypc HE0OX0AUMO BBIYYUTh IIPEMET U CIAaTh SK3aMeH
WIH MOJYYUTh IIepe3ayer.
7. Ha ynuue cBeTuT cosHIe ¥ orojia He A0KUIMBAas TOI/Ia ¥ TOJIBKO TOTJa KOI'Jla Ha yJHLe
HE MaCMYPHO U HE UJET J0K/b.
8. Ecnu BBl npunum 10Moii, a BX0iHas IBEPb OTKPBITA, TO Bbl 3a0bUIN €€ 3aKPBITh WK Bac
OTpadwIIH .
9. Ecnu Bl HaxouTech Ha cOOpaHUK M 'y Bac 3a3BOHUII TeJIe(OH, TO He0OXO0AUMO MOIHAT
TPYOKY M CKa3aTb, YTO BbI 3aHSITHI.
10.  HesepHo, uto: eciu Carlla 3HaeT aHITIMHACKUI WK apaOCKUi SA3bIK, TO OH pa3dupaercs B
MaTeMaTukKe U QU3MKe.
11.  H3ydeHue JuTepaTypbl WM UCTOPUH CIIOCOOCTBYET HPAaBCTBEHHOMY U (PU3UYECKOMY
BOCIIMTaHUIO.
12.  Ecau s noaydy msatepky 1o pusnyeckoi KyJabType U pUCOBAHUIO, TO 3HAYUT s BETMKHUN
CIOPTCMEH MJIH XYA0KHHUK.
13.  Ecnu ceroass s noiay B KUHO MJIM HA KaTOK, TO 51 HE CMOT'Y IOYUTATh KHIKKY WIH
BBICTIAThCS.
14. 5 mo06uro 9YMTaTh KHUTH M XKYPHAIbI, IO3TOMY X0XKY B OMOIHOTEKY MU MOKYIIAk0
KHUTH.
15.  Huxwurta u Murika nouu B AEPEeBHIO Yepe3 cajl U MpyA KOPOTKOH JOpOroi.
16.  Ecnu Beuepom OyzaeT TyMaH MM J10kKIb, TO Cepreil niau octaHeTcs 1oMa, WK J0JDKEH
OyZeT B35Th 30HT.
17.  TloceBHas MpOHAET YCHEUIHO, €CIIU BOBPEMsI OyAyT OTPEMOHTHUPOBAHBI TPAKTOPHI U
KOMOAWHHBI WJIM BCE KOJIXO3HHUKH BBHIIIYT Ha paldoTy.
18.  Ecnu He moiAET A0KIb UM CHET, TO 3KCKYPCHUSI COCTOUTCS, B IPOTUBHOM CITydae — HET.



19.  OsnageHue UCKYCCTBOM OOIIEHHS BJICUET YIYyUIICHUE MEKIMYHOCTHBIX OTHOIICHUH U
IIPUATHOE BPEMSIIIPOBOKICHHUE.
20.  3amymen BeTep, CBEpKHYJIa MOJIHUS, 3arpeMe IpoM, a JIOKIb HE MOIIET.

3aganme 3. Jlokaxxute paBHOCHIIBHOCTH (POPMYJI C TIOMOIIBIO PaBHOCHIIBHBIX MPe0Opa30BaHuUit
a<>(a—>b)=b+< (b—>a)

(acb)ve=avceobve
(aeb)>b=(aeb)—>a

ar(boc)=arbeave

a—>(boc)=arbeoanc

ac>(b—oa)=be(@a>h)

(@aeb)sc=(@->c)o (b0
cao(h-oa)=heo(a—h)
10.c>@eb)=(Cc—oa)e(C-oh)
11.b> (@b =a—>(@ohb)

12. arb<c=(a<>c) < (a—h)
13. avb<b=a—>(a<>h)

14. (@ b)ve=(a—>c)o (h—>0)
15.a<>(@—>b)=b e (b > a)

1
2
3
4
5. a>(@ob)=b>@ob)
6
7
8
9

16. (a>b)Ac=avcobac
17. aaab=avbeb

18. ¢ s (a<sb)=anrc<sbnac

19. (e >b) >b=(a>b)>a

20. a > (b <>c)=(b —>a) <> (c —> a)

Baz[a}me 4. OnpenennTb JJOTHYCCKOC 3HAYCHUC BBICKA3bIBAHUA, UCXO A U3 JIOTHYCCKUX 3HA4YEeHUH
BCCX IMPEAbIAYIITHUX BBICKA3bIBAHUI

1. A->B=1,A<B=0,B-> A=

2 A—>B=1,(AAB)—>(AVvB)=;

3 A<B=0B > A=;

4 AAB=0,A—>B=1,B—> A=;

5, A<>B=0,A>B=1,(A>B)eA=;
6 AvB=1 A->B=1,B > A=;

7 AAB=0,A<>B=0,A—>B=1, A=;

8. AAB=0,A<>B=0A—>B=1,B=

9. AAB=0,AvB=1 A>B=1,B>A=:
10. A—> (B« A=0,A>B=;

11. A—->B=1,A—>B>B=;

12 A-»B=1,(A>B)—>C=;

13. A-B=1,A<B=;

14, AB=1,A<B=;

15. (AvB)—>A=1,A—>B=1,B > A=;



16.
17.

18.
19.
20.

A—B=0,CA(A—>B)=;
B=0, Cv (B A)=;
B=1,AvB & (BAA)=
A=0, (AAB)—> (C A A)=;
A=0, (AAB) > (Cv A=

3aganue 5. J{na cnexyronux popmyn Haiith CIH® u CKH®, kaxayio AByMs criocobamu
(TryTeM paBHOCHIIbHBI IPE0OPa30BaHMI U HCIIOJIB3YsI TAOIUIY HCTUHHOCTH)

1.
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(Yo X (x> YAy
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(

(X< y)A(xvy)
(XAYV (XD Y)AX
X—=>(X—Yy)

X — (XVvy)

(x> y) > (y > %)
(y—> %) > (x> )
(X>Y)A(X>Y) X
XA (X Y)A(X—>Y)
XVX—YAY

C(XAY) > (XVvy)

Yy XV (x> Y)
y—>x)/\x—>(x—>y)
X Y)A(XVY)

XVY) = (y = X)
X/\(X\/y))—>(y—>X)
XVY)A (X Y)
X< y)A(XVY)

(X yv(XVY)AX
(Yo ) A(X>Y)

3aganue 8. Pernre nornyeckue 3aaayu.

1.

2.

3.

Omnpenennre, KTO U3 MOJO3PEBAEMBIX y4aCTBOBAJI B IIPECTYIIIEHUH, €CIIU U3BECTHO:
a) Ecmnu MBanoB He ydactBoBan miu [letpoB ydactBoBai, 10 CHIOPOB y4acTBOBAIL.
b) Ecnu VBanoB He yuactBoBai, T0 CHIOPOB HE y4acTBOBAIL.
Ans, Buka u Cepreil pemmiy HOWTH B KHHO. YYHUTeNb, XOPOILO 3HABLIMNA peOsT, BBICKA3al
MIPEATIOJIOKECHUS:
a) AHS MOMIET B KHHO TOJIBKO TOT 1A, Korja noiayt Buka u Cepreii;
b) Amns u Cepreii noiayT B KWHO BMECTE WM JKe 00a OCTaHyTCs I0Ma;
€) YroOs1 Cepreii momuien B KWHO, HEOOXOJMMO, 4TOOBI TToNLTa Buka.
Korna pebsita monumM B KMHO, OKa3ajoCh, YTO YYUTENIb HEMHOTO OLIMOCS: U3 TPEX €ro
YTBEP)KJICHUH MCTUHHBIMH OKa3aJIMCh TOJIBKO aBa. KTO U3 pedsT nomuien B KHHO?
Ha Bompoc, kakas 3aBTpa OyJeT morojia, CHHONITUK OTBETHII:
a) «ecmu He OyneT BeTpa, TO OyJeT macMypHas orojia 0e3 JT0KIs»;



10.

b) «ecnu Oyner 10Xk, TO OyIET MACMYPHO U O3 BETpay;

C) «ecnu OyJeT macMypHas oroja, To OyaeT JT0K/Ib U He OyJIeT BeTpay.
[logymaB HEMHOT0, CHHONTHK YTOUHMWJ, YTO €T0 TPHU BBICKa3bIBaHMSI MOXHO JIAKOHUYHO
3amucarhb B BUJE OJIHOTO COCTABHOTO BhICKa3biBaHUA. CopMynupyiite ero.
Anéma, bops u ['puia HanwM B 3eMiie CTapUHHBINA COCYIL.
PaccmaTpuBas yaAMBUTENbHYIO HAXO/IKY, KaX/IbIil BbICKa3aJl 10 JIBA MIPEAIOJIOKEHHUSL:
Anéma: «9T0 coCy/l TPeYECKU U U3TOTOBJIEH B 5-OM BEKEY.
Bops: «31o cocyn pUHUKUIICKUN 1 U3TOTOBJIEH B 3-€M BEKE».
I'pumma: «91o cocyn He rpeuecKrii U U3rOTOBIIEH B 4-OM BEKE».
VYuurtenb UCTOPUM CKa3al pedsiTaM, YTO KaKJbli U3 HUX IPaB TOJIbKO B OJHOM M3 JIBYX
MIPENIONIOKEHUN. [’ 1e 1 B KaKOM BeKe M3TrOTOBJIEH cocy?
B mikone, nepemieniieit Ha caMooOCTy>KMBaHHE, YETBIPEM CTapLIECKIaCCHUKaM: AHJPEEBY,
Kocrtuny, CaBenbeBy u /laBb1ioBY nopyunnu yopars 7-oi, 8-oi,. 9-biif 1 10-b1if  KJ1acCHI.
[Ipu npoBepke okazanock, 4ro 10-b1ii ki1acc yopas mioxo. He ymenmme 1omMoil y4eHUKH
1 COOOITUIIHN O CIEAYIOIIEM:
a) Amnnapees: «5 youpan 9-biii ki1acc, a CaBenbeB — 7-0ii».
b) Koctun: « youpan 9-siii kiacc, a Auapee — 8-0ii».
c) CaBenbeB: «5 youpan 8-oit kimacc, a Koctun — 10-br1it».
JlaBbIJ10B yKe ymén 1oMoid. B manpHeiemM BISICHUIOCh, YTO KX IbI YYEHUK B OJTHOM U3
JIBYX BBICKAa3bIBaHHI TOBOPUJI MpaBAy, a BO BTOPOM JIOKb. Kakoil kiacc youpan KakJIblii
Y4YEHUK?
[14Th MIKOJBHUKOB U3 MATH PA3IUYHBIX FOpo10B BpsiHCKO# 061acTi mpuOBLIN ISl ydacTUs
B 00JacTHOM osmmniuaze rno maremaruke. Ha Bonpoc: «OTKyna BeI?» KaXKIbli 1al OTBET:
NBanos: «4 npuexan uz Knmunmos, a imutpueB— u3 HoBo3p10koBay.
Cunopos: «A npuexan 3 Knunnos, a [lerpoB— n3 TpybueBckay.
[TerpoB: «S nmpuexan u3 Knunuos, a Jimutpue— u3 IsTekoBay.
Jmutpues: «S mpuexan uz HoBo3siOkoBa, a EumoB— u3 XKXykoBkm».
Edumos: « npuexan u3 XykoBku, a IBaHOB XHBET B [IATHKOBEY.
OTtkyna nmpuexan KaXIblid U3 MIKOJHHUKOB, €CJIM OJJHO €r0 YTBEP:KIECHUE BEPHO, a IPYroe
JIOKHO.
Cembs, cocrosmas u3 otrua A, marepu B u tpéx mouepeir C, [, E kynuia teneBusop.
Y cl10BUIUCEH, UTO B MEPBBIN Bedep OYAYT CMOTPETDH MEePeAayl B TAKOM MOPSJIKE:

a) Korma orerr A cMOTpUT mepeaady, TO MaTh B memaer To xe.

b) Mouepu /] u E, 00e miu oqHa U3 HUX, CMOTPSAT Iepeaavy.

C) U3 nByx wieHOB ceMbu — MaTh B 1 104b C — CMOTPST mepenady oJHa U TOJILKO

OJIHA.

d) Houepu C u JI uiu 006e CMOTPSAT, UM 00 HE CMOTPSIT.

e) Ecau nous E cMoTpuT nepenady, To otenr A u 104b [l 1enaroT To xKe.
KTo 13 4sieHoB ceMbU B 3TOT Bedep CMOTPUT nepenady?

Ha Bomnpoc: «KT0 13 Tp€X cTyIeHTOB H3y4al MaTeMaTU4ECKYIO JIOTHKY?» IIOJIy4€H BEPHBIH
oTBeT — «Ecnm n3yqan nepsolil, TO U3y4all U TPETUH, HO HEBEPHO, UTO €CIIU U3y4as BTOPOi,
TO U3y4all U TpeTui». KTo n3yuyan MareMaTudecKkyro JIOTUKY?
Omnpenennre, KTO U3 YETBIPEX CTYAEHTOB CIAJI 9K3aMEH, €CIIM U3BECTHO:
a) Ecnu mepBslii caim, To ¥ BTOPOH ¢aail.
b) Ecmu BTOpOIi clian, To TpeTHI Ca WK MePBbIil HE clal.
c) Ecuu ueTBEpTHIii HE caai, TO MEPBBIi Cal, a TPETHI HE CIall.
d) Ecnu 4eTBEpTHIN can, TO ¥ MEPBBIA ClIal.
YeTsIpe CTYICHTKH, UMEHA KOTOPBIX HaunHatoTcs OykBamu A, E, C, P mocemator MHCTUTYT
Mo odyepend M BeayT OOmMMH KOHCHEKT jekuuid. HeoOxomumo coctaBuTh rpaduk
MOCEUIeHUs Ha OJIMKANIIYIO HeJIeN0, YIUThIBAsI, YTo:

a) IloHenenbHUK — A€HH CAMOCTOSTEIBHOM PaOOTHI HAa Kypce, U B MHCTUTYT HE XOJUT

HUKTO, a B Cy0OOOTY HEOOXOIMMO OBITH BCEM.



11,

12,

13.

14,

15.

16.

b) C u P He cmoryr modTH Ha 3aHSATHS BO BTOPHMK B CBS3H C OOJBIION
3arpy>KEHHOCTBIO B [TOHE/IEIbHUK.
c) Ecnu C Beriiger B cpeny uiau P — B uetBepr, To E cornmacurcst moObIBaTh Ha 3aHATHAX
B [IATHULLY.
d) Ecnu A ne noiiaér 8 BY3 B uersepr, To E mo3BosuT cebe CXOAUTH Ty/Ia B CpEy.
e) Ecnu A wnu P Oynyr B uHcTuTyTE B cpey, To C CMOXKET IMOWTH B MISATHUILY.
f) Ecuu P B naATHUIlY BMECTO MHCTHTYTA MOMAET HA CBAALOY MOIPYTH, TO A mpUAETCS
CXOJMTbH B UHCTUTYT BO BTOPHUK, a C — B YETBEPT.
Yersipe apyra — AHToHOB (A), Bexo (B), Comos (C), Hdees (/) pemmnn nposectu
KaHUKYJIbl B 4YETBIPEX pasziauuHbIX ropoaax — Mockse, Onecce, Kuese u TaikeHre.
Omnpenenure, B KaKOi ropo/Ji I0JDKEH 10€XaTh KaX/IbIi U3 HUX, €CJIM UMEIOTCS CIEAYIOIINE
OTpaHUYEHUS:
a) Ecmu A He enet B Mockay, To C He exet B Oneccy.
b) Ecnu B He enetr Hu B MockBy, Hu B TamkeHT, T0 A efeT B MOCKBY.
c) Ecmu C ue eaer B Tamkent, To B ezieT B Kues.
d) Ecnu [I He exer B MockBy, To B He ener B MockBy.
e) Ecmu /I ve ener B Oneccy, To B He exer B MockBy.
B napymenun npaBus oOMeHa BalIIOThI [10/1I03pEBaAOTCs YeThIpe paboTHHKA OaHka — A, B,
Cu JI. 3BecTHO, 4TO:
a) Ecnu A Hapymmi, To u B Hapymmn npaBuiia 0OMeHa BaJTFOTHI.
b) Ecnu B Hapymwi, o u C Hapymiia wik A He Hapylal.
c) Ecmu JI ve napymmn, To A Hapymui, a C He HapyIIal.
d) Ecnu [I Hapymiai, To u A HapyIIwJI.
KTto 13 momo3peBaemMbIx HapyIIWII MpaBuiIa 0OMeHa BaltoThl? PemuTe 3amady ¢ moMoIibIo
JIOTUYECKHUX OTEparuii.
Buxkrop, Poman, Jleonun u Cepreii 3aHsuIM Ha OJIMMIHUAAC N0 (U3HKE YETHIPE MEPBHIX
Mecrta. Korga ux crpocuiiy o pactpeesieHu MECT, OHU Al TPU TAKUX OTBETA:
a) Cepreii- mepBblii, PomaH- BTOpOi;
b) Cepreii- Bropoii, Buktop- Tpetuii;
€) Jleonua-BTOpOii, BUKTOP- 4eTBEPTHIIA.
N3BecTHO, YTO B KaXJIOM OTBETE€ TOJBKO OJIHO YTBEpXKJIE€HHE HUCTUHHO. Kak
pacnpenenuinucs mecra?
OpHaxapl CIEIOBATEN0 IMPUIUIOCH OJHOBPEMEHHO JOINpalIMBaTh TPEX CBUIETENEH:
Knona, Kaka u Jluka. VX mokazaHusi NpOTUBOPEUYUIIN JPYr JAPYry, U KKAbIA U3 HHUX
O0OBHHSUT KOTO HUOYIb BO JIKU.
a) Kiox yreepikaan, uto JKak Jkér.
b) XXax o6BuHsI BO KK J{uKa.
c) Jluk yroBapuBai ciegoBarelis He BepuTh HU Koy, Hu JXKaky.
Ho cnenoBarens ObICTPO BBIBEN MX HAa YHCTYIO BOJY, HE 33[1aB UM HU OJJHOTO Bompoca. Kto
W3 CBUJETENEH rOBOpUi paBay?
Bepnysuiucek nqomoit, Merps no3Bonui Ha HabepexHyo Opdesp.
- I'oBoput Merpa. Ectb HOBOCTH?
- Ha, med. INoctynunu cooOmeHuss oT MHCIEKTOpoB. TOppaHC YCTAaHOBHJ, YTO €CIIU
®pancya 6bUT TbsH, TO 100 DTheH youiina, 1udo dpancya mxér. XKyccbe cuntaer, 4To
M OTheH youiina, unu @paHcya He ObUI IbSH U YOUHCTBO NMPOU30IILIO MOCHIE HOTYHOUH.
Wncnekrop Jloka mpocun mnepenarb Bam, uTo ecnu yOMICTBO IMPOM30LULIO MOCTE
MIOJIyHOUH, TO JT00 DTheH youiina, mmoo dpancya JoKET. 3aTeM 3BOHUIIA ...
- Bee. Cnacu60. Otoro nocrarouno. — Komuccap nonoxun Tpyoky. OH 3HaJ, 4TO TPe3BbIii
®pancya HUKOr1a He JDKET. Ternepb OH 3HAI BCEY.
Kaxoii BeIBOA cienan komuccap Merpa?

B onHOM KOpOIEBCTBE OBLTH HE3aMYXHUE MPUHIIECCHI, TOJIOAHBIE TUTPHI U
MIPUTOBOPEHHBIN K Ka3HU y3HUK. HO KOpOJb BCAKOMY Y3HUKY, OCYKIEHHOMY Ha CMEPTh,
JIlaBaJl MOCIIEIHUM aHC. EMy npeanaranoce yrajiath, B KAKOM U3 ABYX KOMHAT HAXOJUTCSA



THUTP, @ B KAKOH MpUHIIecca. XOTS BIIOJIHE MOTJIO OBITh, YTO KOPOJIb B 00€MX KOMHATax
pa3MecTu MPUHLIECC UIIH, YTO HECKOJIBKO XYK€, TUTPOB. BeIOOp Hamo ObuIO caenaTh Ha
OCHOBAHMU TaOJIMYEK Ha ABEpsSX KOMHATHL. [IpudéMm, yrBepxkaeHus Ha Tabarukax ObuIH
1100 00a UCTHUHHBIMH, JIN00 00a JIoKHBEIMH. Haammcu riacuiim:

a) Ilo kpaiiHeii Mepe B OJJHOI U3 3TUX KOMHAT HAXOUTCS MPUHIIECCa

b) Twurp cuaut B IepBOii KOMHATE

Kakyto nBepb 10ikeH BbIOpaTh y3HUK?

17. Ha copeBHOBaHusX 110 Jierkoi atineruke Anapeit, bopuc, Cepreii u Bonoas 3ansuin
nepsble yeTbipe MecTa. Ho Korja 1eBoyKku cTajiv BCHOMMHATH, KaK 3TH MecTa
pacnpeenuiInuch MeKy NOOeTUTENIMU, TO MHEHHSI pa30ILIUCh.

Hama ckazana: "Anapeit 6bu1 nepBbiM, a Bonoas - BTopsiM”.
I'ans yrBepxaana: "Anapeit 6bu1 BTOpbIM, a bopuc - Tpetbum".
Jlena cumnrana: "bopuc 6bu1 yeTBepThIM, a Cepreii - BTOpbIM".
Acs, koTopast OblIa CyJbei Ha 3TUX COPEBHOBAHUSAX U XOPOIIO MOMHMIIA, KaK
pacnpeenuinch MecTa, Ckazaja, YTo KakJas U3 IeBOYEK C/ejlaia OJIHO MPaBUIbHOE U
OJIHO HETIPaBUJIbHOE 3asBJICHUE.
KTo 13 ManbunkoB Kakoe MeCTO 3aHs?
18. YueHuk genaeT cieayrone BhICKa3bIBaHUS:
A. Ecim 51 mo6mio pu3uky, To 10010 U MAaTEMaTHKY.
b. Ecnu BbIcKa3piBaHUE A UCTUHHO, TO S JIFOOJO (PU3HUKY.
Crnenyet u U3 3TUX BbICKa3bIBaHUI, YTO YUEHHK JIIOOUT (HU3HUKY?

19. [lepen caaueit BCTYMUTENBHBIX SK3aMEHOB B MHCTUTYT MHUIlIa mpeamnosiaral, 4ro:

d) eclH OH CAAaCT MaTeMaThKy, TO HH(GOPMATHKY OH CIIACT TOJILKO MPH YCIOBHH, YTO HE
3aBAJIUT AUKTAHT;

b) He MOXeT ObITh, YTOOBI OH 3aBAJIUII M JIUKTAHT, © MATEMATHKY;

C) JOCTaTOYHOE YCIIOBHE 3aBaJia 0 HHPOPMATHKE — ITO IBOWKA 110 TUKTAHTY.

[Tocne caaum 3K3aMEHOB OKAa3alloCh, YTO M3 TPEX BBICKA3aHHBIX MPEATOI0KEHUH TOJIBKO

o1HO OpLIO JOXHBEIM. Kak Muma cian sk3aMeHbI?

20. Tpu noppaznenenus A, B, C ToproBoit ¢pupmbl CTpeMHUIUCH MOJYYUTh MO UTOTaM
roJia MaKCUMaJIbHYIO IPUOBLITb. DKOHOMUCTHI BBICKA3aJIU CIEIYIONINE MTPEINOJI0KEHUS:
a) ecau A TOJYYUT MaKCUMaIbHYIO MPHOBLIb, TO MAaKCHMAaJIbHYIO MPUOBLIL MOJydar

taxcke B u C;
b) nu6o A u C mosydatr MakCUMalIbHYIO TPUOBLIL OJHOBPEMEHHO, MO0 A HE TIOIYyYHT U
C He noyy4urT;
C) mnst toro, ytoObl C MONYyYHIO MaKCHUMAJIbHYIO MPHOBLIb, HEOOXOIMMO, YTOObl ¥ B
MOJIYYHJIO0 MAKCUMAIIbHYIO IPUOBLID.
I[To 3aBepiieHnn roa 0Ka3aaoch, YTO OJHO U3 TPEX MPEeANnoaokeHui noxHo. Kakue
13 Ha3BaHHBIX MOJPA3/ICICHUN MOTYyYUIH MAKCUMAIIbHYIO IPUOBLITb.

IIo Teme «KomOuHATOPHBIE CoeMHEHNs 0€3 TOBTOPEHUSI»
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12 11
Ag +A
7497749 (a2, all

) 1 (490 491 390 391 39!
49 * P49

i3 ) + 2% _38.39+39=39-(38 +1) =392

10 210 491 371 38
A19 A9

n

10 9 1 | 1 | |

CHAT (o) (17-+Ej.i=2 + 2 _8.049-9.8+1) =01
A2 AL\ s )1 o8l

F =39°-9% +(39-9)(39+9) =30-48=1440.
Sananue 3 . [Tposeputs pasencteo: Cpy + Cry = Ciy .

Pewenue. Beraucnum o hopmyiie (4) Bce ynciia coueTaHusl, BXOIAIINE B TAHHOE PaBEHCTBO.

9 3 (9)-10-11-12-13 _10-1112.13

C; = =715
oL(13-9)! oL4! 1.2-3-4
| I
cio 13! _(10n-11-12-13 1112 13 _ e
10+(13-10)! 10131 1.2-3
| |
cio 141 _ (10)-11-1213-14 _11-12.13-14 _1001
10+(14-10)! 10141 1.2.3-4

[ToacTraBuB MOJyYeHHBIC 3HAYCHHS, B HMCXOJHOE paBeHCTBO 715+ 286=1001, umeem
BEPHOE TOXK/IECTBO.

3ananue 4 . Halitu Bce HaTypasbHbIE N, YAOBJIETBOPSAIOIINE YCIOBUIO:

A:—Z =4- Ar?—3 -

(n=2)!  (n-2)! » (=3¢  (n-3)!
(n-2-3)! (n=51" ™ (n=3-2)! (n-5)!
(n-2)!_ (n 3)!
(n-5)! (n 51
Jajiee COKpaTuM Japoou (n - 4)(” - 3)(“ - 2) = 4(n - 4)(” - 3) ,oTciogqa N—2=4, n=6.
3aganue 6. BrlunciauTs:

99198l

Pewenue. I1o hopmymne (3) A,?,g =

IMOACTAaBHMB IMOJIYYCHHBIC BBIPAXKCHUSA B HCXOIHOC YPAaBHCHHUE, MMOJIYYUM

4 3 4 3 AL — A
a B) C.. /\C, +Cy +C 12 T
) 971 ) 21 ( 19 19 20) Il) A130
Ay, 5! 8 9 10')/ 10 89!-88!
0) e r) (CIS + 2C15 + C15 )/ C17 e) I
All 87
3amanmne 7. [IpoBepUTH PAaBEHCTBO:
4 5 5 Al 10 9 Cllg
a) C12 + C12 = C13 B) C1162 ==L ) Cr; —Chr=—+-
P, 2
A2 C,
0) C164 + C174 = C175 r) Clg =25 e) C196 C186 =—T,
P, 2
3ananue 8. HaiiTi Bce HaTypasibHBIE N, YIOBIECTBOPSIOIINE YCIOBHIO:
2
2 S ») CIF =n” ~13; ) A, -Cl=19
C, 5
3
6 5C; =8C),, 0 Sx=d; &) Cit+2n=9

n

ITo Teme «KomMOMHAaTOPHBIE COCAMHEHNSI C TIOBTOPEHUSIMU M 0€3 OBTOPEHUI»
3aganme 1. CKOJBKUM pa3IUYHBIMH CIIOCOOAMHU MOKHO PAcCTaBUTh HA MOJIKE 9 KHHUT, TaK
9YTOOBI ONpE/IeTICHHbIE 4 KHUTU CTOSUIN PAIOM?



Pewenue. bynem cuutaTh BblAEICHHbIE 4 KHUTW 3a OJHY KHUTY, TOTJa A 6 KHUT

CYILCCTBYET Pe =61=720 cnocoGos nepectaHoBku. Ho ompenenennble 4 KHUTH MOXHO

EPECTABUTE MEXOY CO0O0¥ P, =41=24 cnocobamu. [lo mpasui HOXEHUS UMEEM
4 y M

P, -P, =720-24=17280 cnocoGos.

3aganue 2. CKOJIbKO TPEXKHOMOYHBIX KOMOMHAIMM CYLIECTBYET Ha KOJIOBOM 3aMKe (gce
Mpu KHONKU HAACUMAIOMCS. 0OHO8PEMeHHO), €ClIi Ha HeM Bcero 10 mudp.
Pewenue: Tak kak KHOIKM HAXHUMAIOTCS OJJHOBPEMEHHO, TO BBIOOP ATHX TPEX KHOIOK —
coueranue. OTCro/1a BO3MOXKHO
3 10! (71)-8-9-10 8-9-10
10~ = =
31(10 - 3)! 37 1.2.3
3ananne 3. B kpyxkke mo wuHpopmaruke 3aHuMarOTcs 10 CTyAEHTOB, KpYXKe IO
MaTtemaTHke — 15, B kpyxkke o ¢usuke — 12 u B kpyxke 1o xumuu — 20 ctyneHToB. CKOJIBKUMHI
Croco06aMM MOKHO COCTaBUTh KOMaHy U3 TpeX HH(QOPMATUKOB, YETHIPEX MAaTEMATUKOB U JIBYX
XUMHKOB?
Pewenue. 3 10 nerelt, 3aHuMaroluxcs B Kpy)kke 1o MH(QOpMaTUKe, HY>)KHO BbIOpaTh 3
YeJI0BEKa, TO MOKHO CJIeNaTh
c? 10! (71)-8-9-10 8-9-10
10~ = =
3L(10 - 3)! 37 1.2.3
W3 15 cTyneHTOB, 3aHUMAIONIKXCS B KPY’KKE 110 MaTeMaTUKe, HYKHO BbIOpaTh 4 yenoBeka,
3TO MOKHO C/IeJIaTh

4 5 (11)-12.13-14-15 12-13-14-15

=120

=120 crnocobamu.

Cis = = =1365
15 4|(15 _ 4)| A1 1.2.3.4 CHocoOaMH.
N3 20 yenoBek 3aHUMAIONIUXCS KPYXKKE 10 XUMHUH, HY>KHO BBIOpaTh 2, 7TO MOXKHO C/IENIaTh
20! (181)-19-20 19-20
C2 - = — — 190
" 2120 2)! 2118l 1.2 criocoban.

Torz[a 0 IMpaBUIIy YMHOXCHHUA, YHCIIO crmoco0OB COCTaBHUTH KOMaHay, 3aJaHHOI'0 B

YCIIOBHH 3314491, COCTaBA MOYKHO Clgo -Cs -C220 =120-1365-190 = 31122000 criocobam.

3ananue 4. 13 8 6ackeTO00aMCTOB U 4 BOJEHOOIMCTOB HY)KHO COCTAaBHTH KOMaHAy U3 6
YEJIOBEK, B KOTOPOH JOJKHO OBITH XOTS OBbI J1Ba BoJieiOoucTa?
Pewenue. CymecTByeT Tpu BapraHTa COCTABIICHUS YKa3aHHON KOMaH/IbI:
1) KoMaHma COCTOMT U3 2 BOJIEH00IMCTOB M 4 6ACKETOOIUCTOB, YKCIIO CIIOCOOOB COCTABUTH
| | . .6-7-
;: 41 . 8! :3 4-5678:6-70:420,
2L(4-2)! 4.(8-4)! 1.2 1.2-3-4

2) KOMaHIa COCTOUT U3 3 0acKeTOOIUCTOB M 3 BOJECHOOIMCOB, YKCIO CIIOCOO0B COCTABHUTH

| 7.

8 :4-678:4-56=224,
3(8-3)! 1.2-3
3) KOoMaHIa COCTOMT u3 4 6ACKETOOIUCTOB U 2 BOJIIEHOOINCTOB, YHCIIO CIIOCOO0B COCTaBUTH
8l 7-8

TaKyro KOMaH/y PaBHO C;-Ci =1 2B_2)! 21-1'2 =1.28=28,

CJ'ICI[OB&TCJ'ILHO, IO IMpaBuUIly CyMMBbI YHUCJIO BCEBO3MOXKHBIX CHOCO6OB COCTaBUTH TAKYIO
xomary paso C2-Ci+C3-C24CH-C2=420+224+28=672,

33}13]—[“6 5. CkoIbKUMH CITOCOOAMH MOYKHO pacnpeacinTtb CEMb MOJIOJLIX CIICTITUAJIMCTOB
110 TpEM (bPIpMaM, B KOTOPLIM COOTBETCTBCHHO HY’KCH OIWH, Ba, YCTLIPEC CHCI_II/IaJ'II/ICTa?
Pewenue. Y13 cemMu clenuaincToOB BBI6I/IpaCM OAHOIo 11000r0 ClicnualinucCTta B IEPBYHO

2
TAKYI0 KOMaHYy paBHO: C4 -C

TAKYI0 KOMaHYy paBHO Cf : C83 =4-

1
(bI/IpMy, 9TO MOXKHO CACIAaTh C7 =7 crocobamMu. 3aTeM U3 OCTABIIUXCS HISCTH CIIenuaJIrucToOB



6 (4)56 56
21(6-2)! 24 1.2

YeThIpe CHEIHATNCTa HAPABIIAIOTCA HA PadOTy B TPEThIO (PUPMY, YHCIIO CIIOCOOOB BBIOPATh UX

2
BbIOMpaeM moObix gBoux - Cg =15 cnoco6amu. Ocrapmmecs

4
paBHO C4 =1 . Torma mo MPaBWIIy YMHOXCHHS YHCIO CIIOCOOOB TaKWX Pa3IMYHBIX
o 1 ~2 d
pacmpenenennii pasuo C;-Cg-C, =7-15-1=105,
Jlpyroii BapuaHT pemieHue OCymecTBisieTcs 1mo dpopmyie (5)
7! 4).5-6-7
P,(L2,4)= G =105,
2041 (4N-1-2
3aganue 6. CkonbkMMH crnoco0aMH MOXHO paccaguTh 4YEThIPEX CTYIEHTOB,
Y4acCTBYIOIIUX B KOH(pepeHIIMH Ha 25 MecTax, €CJIM M3BECTHO, UTO OJWH OTpeesICHHBIN
CTYJIEHT JO0JKeH cuaeTh Ha 10-om mecte?

Pewenue. O003HauuM ueTbipex cTyneHToB OykBamu 4, B, C, /. Ilyctb onpeneneHHbIi
ctyaeHT A canet Ha 10-oe MecTo, TOrJa JJIs OCTABIIMXCA TPOUX MOXKHO BBIOpaTh 3 MecTa

n3 24 OCTaBIINXCS MECT, 3TO MOJKHO cleaTh
24! (211)-22-23-24 22-23-24
3 _ _ _ _
Cy = 31(24-3)! = 307 ~ 123 _ 2024 crocoGamu. YuuThIBas, 4To Tpoe

CTYJEHTOB Ha TPEX MECTaX MOTYT pa3MeCTUThCS 3! pa3IMYHBIMHU CIIOCOOAMH, TTOJTYIUM,

4YTO TPOHMX CTYAEHTOB Ha 24 MecTax MOKHO pPacCaiuTh A§4 =3!-C§4 =2024-6=12144
Pa3IUYHBIMU CTIOCOOAMHU.

3ananme 7. Ha koHpepeHINU TOTKHBI BRICTYTUTH 8 yemoBeK. CKOJTBKUMHU CIIocoOamMu
UX MOKHO Pa3MECTUTh B CIIUCKE OPaTOPOB TaK, UTOObI MEXy ullaMu 4 U B BHICTYNUJIO HE
MEHee 0JHOTO opatopa?

Pewenue. Halinem cHavama 4ucio cmocoOOB pa3MeIlIeHUs OpaTOPOB B CITHMCKE Tak,
yTOOBI Cpasy nociie oparopa 4 Beictynain B. Cuuras opatopoB 4 u B 3a 0THO JTUIIO0, TIOJTYYUM
7! pa3aUYHBIX CIMIOCOOOB BHICTYIJICHHUH (YMCIIO IEPECTAHOBOK U3 7 2JIEMEHTOB). Toraa 4ucio
BCEX BO3MOXKHBIX pa3MeEILIeHU OpaTOpoB B CIHUCKE Tak, 4TOObl numa 4 u B BeICTynmanu
psanom, 6yaet paBHOo 2-7! cnmoco0aM (BO3MOXKHBI JBa BapuaHTa BBICTYIUJICHUU: AB U
BA). Ha cobpanuu 8 opaTropoB MOryT BBICTYNHTH 8! pasnuuHbiMH crnocobamu. Torma
pa3MEeCTUTh OpaTOPOB TaK, YTOOBI MEXIY JULUaMH A U B BBICTYNUIO HE MEHEE OJHOTO
opaTopa, MOXKHO 8-2-71=71(8—2) = 71-6 = 30240 pa3INYHBIMU CIIOCOOAMH.

3aganue 8. JlecsaTh KOMaH]J y4acCTBYIOT B PO3BITpbILIE MEpBEHCTBA MO (yTdOIY,
Jy4YIINe U3 KOTOPBIX 3aHUMAIOT 1, 2 1 3 MecTa. 1Be KOMaH/Ibl, 3aHSIBIIKE MMOCIEIHUE MECTa,
BBHIOBIBAIOT M3 COPEBHOBAHMS. CKOJBKO Pa3MMUYHBIX BapUAaHTOB pe3yjibTaTa MEpPBEHCTBA
MOXET OBITh, €CJIM YUYUTHIBATH TOJBKO IOJIOKEHHE IMEPBBIX TPEX M MOCIEIHUX ABYX
KoMmaHna?

Pewenue. [TepBrie TpH MecTa MO>KHO pacnpenenuTh
Al3 _ o 1or 10t (71)-8-9-10

°@o-3r 7 (7
KOMaHJI, U3 KOTOPBIX 2 KOMaHJbl BHIOBIBAIOT (B 9TOM CIy4ae MOPSIOK BHIOBIBIINX KOMaHJ HE
Ba)KEH), YHCIO BCEX BO3MOXHBIX CIIOCOOOB BBIOOpA 3TUX KOMaH] HaxoauM mo dopmyne (4)
2 = 7! _(®)-6-7 _6-7

o7 -2) 2151 1.2

HCKOMOC YHUCJIO BAPUAHTOB pPC3yJibTaTa NICPBCHCTBA A130 : C? = 720 : 21 = 15120 .

=8-9-10=720 crmocobamu. B peE3yJbTaTeC OCTAHCTCA 7

=21 . HCHOJ’ILSy}O MpaBHJIIO YMHOKCHUS, HaXO0JUM

3aganue 9. ABTOMOOUIbBHBIE HOMEpPA COCTOAT U3 JABYX UIU Tpex OyKB M Tpex HUdp.
HaiiguTe uncno Takux HOMEPOB, €CJIM MCIMOJIb3yeTCs JIBaAllaTh YEThIpe OYKBBI JIATUHCKOTO
andaBuTa U necITh Hup.

Pewenue. Tlo ycrnoBuio 3amayu aBTOMOOMJIbHBIE HOMepa MOryT ObITh THma AB123
(matupaspsaanbiil) unn AAB122(mectupaspsaanbiii), 6yKBbl U HUGPH MOTYT TOBTOPSATHCS



[IaTUpa3psaHbEIe HOMEPA MOXKHO COCTAaBHTh A224 (n) - Af’o(n) = 24% .10° cnocoGamu,

HIeCTUpa3psAHbIE - A§4(n)-:°~130(n)=243-103 cnocobamu. Tak Kak NATUpa3psAHbIE U

HIECTUPA3PsIAHbIE HOMEpPA HE COBMECTHBI, TO IO IPAaBUIY CYMMBI BCETr0 aBTOMOOMUIbHBIX
nomepos Gyner A (1) - AL(N) + A, (n) - Al (n) = 247 -10° + 24° -10°,

3aganue 10. B uBeTouHOM MarasmHe IpOJArOTCsS LBETHI YEThIpEX cOpTOB. CKOJIBKO
MOKHO COCTaBUTb pAa3JWYHBIX OyKeTOB M3 MNATH I1BeTOB B KaxaoM? (BbykeTsl,
OTJMYAIOLIKECs JUIIb PACIOI0KEHUEM LIBETOB, CUUTAIOTCS OJMHAKOBBIMU. )

Pewenue. IlockonpKy NOps/1I0K pacnojaoKeHUs LIBETOB B OyKeTe HE UTPAET POJHU, TO
4uCca0 OyKEeTOB PaBHO YUCIY COUYETAaHUI C MOBTOPEHUSIMU U3 UETHIPEX DJIEMEHTOB IIO ISTh B
kaxjaoMm. CnenoBaTenbHO, NpuMeHsiss Qopmyiny (7) HaXOIUM 4YTO, MOKHO COCTaBHUTh
Ci(n) =Cy, =G = o = O TS

5(8—5) 5:1.2-3
3apanmne 11. JIudt, B KOTOpOM HaAXOIATCS BOCEMb MACCaXXHPOB, OCTAHABIMBACTCS HA
mectu dTaxkax. [laccakuppl BBIXOAST TpyNmnaMH IO OJHOMY, TPH M YEThIpE YeJOBEKa.
CKOJBKUMHU CIIOCOOAMH 3TO MOXKET MPOU30HTH, €CIIM Ha KaXKJOM 3Take MOKET BBIMTH TOJIBKO
OJIHa TpyMIa MacCaKUpoB, MPU 3TOM MOPSAOK BBIXOJAa MACCAKUPOB OJHOM TPYIIIbI HE UMEET
3HA4YEHHUs?
Pewenue. BoceMb naccaxupoB pa3OuTh Ha Tpu rpynnsl 1no 1, 3 u 4 yenoBeka MOXHO

| NN.5.6.7.

(13.4) 8 _(4)5678
134 (4)-1.2-3

6  (3)-4.56 4.5-6
36— 23)! 343l 1.2-3

YMHOeHHs HaX0MM 0bI1iee KOIM4YecTBa croco6oB Py (1,3,4)' C63 =280-20=15600.

=56 paznMuHBIX GyKETOB.

=280 crioco6amu. BrIGpath Tpu 3Taxa IS BHIXO/A U3 IMIECTH

. 3
sraxeit moxao Cg = =20 cnocobamu. Ilo mpasmy

IIo Teme «I'padgb»
3apanme 1. Ha pucyHkax mpeacTaBiIeHHBIX HM)KE HAWTH CIEAyIONHUE BHIBI rpadoB:
MPOCThIE, TICEBAOrPadbI, TPUBUATIBHBIC, HYJIb-Tpad, MOJIHBIHI, TBYI0JIbHBI.




3aganue 2. [locTpouTh MaTpUIbl CMEKHOCTH M MHLIUJEHTHOCTH J1J1s TpagoB:

3ananme 3. BocCTaHOBUTH T€OMETPUUECKOE TIPEICTaBIIeHHE Tpada Mo MaTpuIle
WHIUJCHTHOCTH:
rl r-2 r3 r4 r5 r6

V, -1 0 0 0 1
V,] 0 0 1 0 -1 0
V,| 0 1 -1 0 0 O
V] 00 01 1 0
Vel-1 0 0 -1 0 -1

3aganue 4. J{ng 3agaHHbIX  TrpadoB, NPEICTABICHHBIX T'€OMETPUYECKH, IOKa3aTh UX
n3oMophu3M.

Vv v, ¥y 2, €5

2 ' 2
Vy Vg Vg 4 3

3amanue 5. [TocTpoUTh MAaTPHUILY HHITUACHTHOCTH 1S rpada, 33 JaHHOTO CITUCKAMU CMEKHOCTH:
a:b,d; b:a,c,d, f; c:b, f; d:a,b, f; €, f :b,c,d.

3aganue 6. Haiitu ctenenu BepimH rpada.



3aganue 1. [locTpouTh MaTpHUIbl CMEXKHOCTH U HHIUACHTHOCTH JUIs rpada, MpeaBapuTEIbHO
0003Ha4YMB €ro BEpUIMHBI U pedpa MPOU3BOJIbHBIM 00pa3oM:

3aganue 2. BoccTaHOBUTH reOMETpHUECKOE MPEICTaBlIeHUe Tpada Mo MaTpulie
CMEKHOCTH:

(01011 0 0 1)
1 01 00O0O0O0
01011100
1 01 0 1 0 01
1 01 10 110
001 01010
00001 101
100 100 10

3aganue 4. I'pad 3aman mMHOXecTBOM BepunH V ={a,b,c,d,e, f} ¥ MHOXecTBOM pebdep.

E ={(a,c),(a, f),(b,c),(c,d),(d, f)}. N300pa3ute nanuslii rpad, nocTpoiTE A HETO MATPHULIBI
CMEKHOCTH M UHLIUJICHTHOCTH, CIIMCKH CMEKHOCTH.

Kputepuu onenku
2 6anna.-IlpakTudeckoe 3ajaHKe BBITIOJHEHO BEPHO, OTCYTCTBYIOT OIIMOKU Pa3IMYHBIX TUIIOB.
16aau - Xon pelieHus: BEpeH, NOJTyYeH HEBEPHBIM OTBET U3-3a BHIUMUCIUTEIbHOM OMUOKU, HO
IIPH 3TOM MUMEETCsl BepHasl MOCIEeI0BATEIbHOCTh BCEX 1IArOB PEIICHUS
0 0as10B- X0/ penieHus: He BEpEH, OJTyUYeH HEBEPHBIN



MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
®enepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTENIbHOE YUPEKICHUE BBICILIETO
obOpazoBaHus
«CEBEPO-BOCTOYHBIN ®EJIEPAJILHBINM YHUBEPCUTET UMEHU M K.,
AMMOCOBA»

Texunueckuit uuctutyt (Ppunnan) PI'AOY BO «CBOY» B r. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

NupuBuayajibHble JOMAlIHUE 3aaHUSs
ITo reme «KomOuHaTopuka»
Bapuanr 1.

P, P
1. Bsruncnuts: 1) £—33 + —23] A52
A A
2. TIposeputs pasenctso: Crg +Ciz =C,y +CJj

o n-2 2
3. Haiiti Bce HaTypaibHEIe N, yrosaersopstomme yenosmo: Cp " =N —13
Bapmuanr 2.

3, a2
1. Beruncnuts: 1) (ASC;ZAS)+ p,-CS
5

2. TIposeputs pasenctso: Cy +3C¢ +3C¢ +Cq =Cq

——m2__ 210
A1—1 . P3

3. Haiitu Bce HaTypanbHBIE N, YAOBJIETBOPSIOIINE YCIOBHIO:

Bapmuanr 3.

1. Bpauciaurs:

(A + AT+ AY) s
P, ®

2. TIpoBepuTh paBEHCTBO: C§ + C; + Cj + C53 = CG3

o 2 n-1
3. Haiitu Bce HaTypaJlbHBIC n, YAOBJICTBOPAOIIHNEC YCIIOBUIO! An _Cn = 48

Bapuanr 4.
A3 + 3 + 3
1. Bobluucnurs: ( Z A63 A )— P,
C5
10 11 6 7
2. IlpoBepuTth paBEeHCTBO: C17 + C17 = C17 + C17
3. Haiitu Bce HaTypaibHbIe N, YIOBICTBOPSIOLIHE YCI0BHIO: A® | + CI ! = 141
n-+
Bapuanr S.
[CZ& + C174 ) 3
1. Beluucnurs: - +A B
15
4 8 5 11
2. IIpoBepHTh paBEHCTBO: C+CL=C5L+C;
3. Haiitu Bce HaTypaibHbIE N, yIOBIETBOPSIONIME YCIoBHIO: AL + 2P, | = 3—70 P,

Bapuanr 6.

1. Brruucnurs: clo
16



2. IlpoBepuTh paBEHCTBO: Cg7 : Clgo = Clzo 'Cs7

3. Hai . 7C2 —3c?
. Haittu Bce HatypasbHbIe N, ynoBieTBopstomue ycnosuto: (L, 5 =00, °
Bapuanr 7.

1. Brerumcnurs:

4
ﬂ = C;g
I:)4

. 4 3
3. Haiitu Bce HaTypanbHsle N, yrosieTBopsiomue yenosmo: A =15- A,

2. IIpoBepHTh paBEHCTBO:

Bapuanr 8.

(R+A) P
P, Cq

2. TIposepurs pasenctso: Cy +C,; +CZ+CS=C?

1. Berumciaurs:

. 4 -2
3. Haiiti Bce HaTypanbHbIe N, yroBieTBopstomue yenosmio: A, +C = =14n
Bapmuanr 9.

2
1. Borumcmuts: C2 + C1162 —4C9§5 %
3

2. IIpoBepHTb paBEHCTBO: ng ‘Clso = Clso ’C75

A 24
Ail _Cr:]74 23

3. Haiitu Bce HaTypanbHbIE N, YAOBJIETBOPSIOIINE YCIOBHIO:

Bapuanr 10.
(5 +cif)
Cis+Cis+Cg

1. Bpauciaurs:

8
A15 _ C7
2. HpOBepI/ITB PaBCHCTBO: P - 15
7
2 Pn-¢—5
3. Haiitu Bce HaTypaJIbHBIC N, YAOBICTBOPSIOIINUEC YCIOBUK: ———— —— = 240

A:Jrs : Pn74

Bapmanr 1.
1.  CkoapkuMu crioco6aMu MOXHO COCTaBUTh CIIMCOK U3 8 UenoBeKk?
2. CKOJIBKO CYILECTBYET pa3IMYHbIX CEMU3HAUHBIX Tele()OHHBIX HOMEPOB?
3. B HekoTopoM rocynapcTBe HET JABYX >KHUTeNEH C OJMHAKOBBIM HabopoMm 3yOoB. Kakosa
MO’KeT HauOoJIblIast YUCIEHHOCTh HacelleHHsI rocyqapcTBa (HauboJipiiee 4yucio 3yoos 32)?
4.  CKOJBKMMHU crloco0aMu MOXKHO pa3ienuTh 30 pa3mIuuHbIX IPEAMETOB Ha TPH IPYIIIbI TaK,
4TOOBI B OIHOM rpymmne Obu10 15 nmpeameros, B qpyroii - 10 mpeaMeToB, B TpeThei - 5 mpeameToB?
5. CKoIIBKO CyILIECTBYET pa3IMyHbIX NepecTaHoBOK Oyks cioBa JJUODEPEHIINAJI?
6. U3 8 pomaimiek u 5 XpH3aHTEM HY)XHO COCTaBUTh OYKeT, cojeprkaliuii 2 poMmamiku u 3
xpu3aHTeMbl. CKOJIBKO MOYKHO COCTaBUTh PA3JINUYHBIX OyKeTOB?
7. B xonone 36 xapT, u3 HUX 4 Ty3a. CKOJIBKMMHU CIOCOOaMH MOKHO BBITALIUTh U3 KOJOIBI 6
KapT Tak, 4ToObI Cpeu HUX ObuIo 2 Ty3a?
8. Y mamsl Tpu s10110Ka, Tpu Tpymu U Tpu OanaHa. Kaxxaplil 1eHp B TeueHUe Tpex Hel oHa
BBIJIAET ChIHY 110 TpH TU104a. CKOJBKUMH CIIOCOOAMH 3TO MOKET OBITh ClieaHo?
9. W3 9 mioBLOB U 4 NPBHITYHOB B BOJY HY)KHO COCTaBUTh KOMaH/Ay U3 7 4eNOBEK, B KOTOPYIO
JIOJKHO BXOJUTH XOTS OblI JiBa MpbIryHa. CKOJIBKMMHU CLIOCO0OaMH 3TO MOKHO cZeaTh?



10. CkonpKO pa3MUYHBIX 3BYKOCOUYETAHUN MOKHO B3SATh Ha JIECSATH BHIOPAHHBIX KJIABHUIIIAX
pOsiIsl, €CIIA 3BYKOCOUETAaHUE MOXKET COAEPKaTh OT TPEX A0 JAECITHU 3BYKOB?
Bapuanr 2.
1. CxoabKO CyHIECTBYET MIECTU3HAYHBIX YUCEN JIEISAIMXcs Ha 27
2. CKOIBKO CYIIECTBYET TaKHX TIEPECTAHOBOK CEMH YYCHHKOB, TIPH KOTOPBIX TpPH
OTPE/IENIEHHBIX YUEHUKA HAXOATCS PSIIOM C IpYyT Ipyrom?
3. Cxombko nenureneit umeeT uucio 105?
4.  Cxkoubkumu ciocobamu MoxxHoO nepectaButh OykBbl cinoBa HEOIIPEJAEJIEHHOCTD Tak,
9T00B1 OYyKBHI «H» HE cTostmu psaom?
5.  Ilarepo wmaubmmeli BBIOUpArOT ciagocTH. CKOJIBKAMHU CIIOCOOaMH MOXHO BBIOpaTh
CJIaJIOCTH, €CITH KAl MaJIbIII MOKET BBIOpATh OJIUH U3 IIECTH BUIOB?
6. bpurama pabounx cOCTOWT U3 2-X IJIOTHUKOB, 3-X MITYKaTypoB U 1-ro croispa. CKOIbKO
pa3IUYHBIX OpUTA] MOXKHO COCTABUTh M3 KOJUIEKTHBA, B KOTOPOM 15 muioTHUKOB, 10 mTykatypoB
u 5 cTonsipoB?
7.  CKONBKO CYIIECTBYET pa3IUYHBIX HCXOJOB OKCHEPUMEHTAa, CBS3aHHOTO C ISATHIO
Opocanusimu  MoHeT? (Mcxoapl [BYyX OKCHEPUMEHTOB CUMTAIOTCA PA3JIUYHBIMU, €CIIU
OUYEpEeHOCTh BBINAJEHUs] repOOB B ATHX HSKCIHEPUMEHTAaX HE COBIAJAET C OYEPEIHOCTHIO
BBITIAJICHUS «PEIIEK.)
8. CKOJBKMMH CIIOCOOaMH MOXHO Pa3JIOKHUTh B YETHIPe KapMaHa MATh MOHET Pa3HOIo
JIOCTOUHCTBA?
9.  IIATh MIOKOJAJIOK U TPH arelibCHHA HY)KHO Pa3jiokKHUTh B JIBa MAKETa TaK, YTOOBI B KAXKIOM
nakeTe ObUT XOTS ObI OJWH arneIbCHH, U YTOOBI KOJMYECTBO MPEIMETOB HAXOAIIUXCS B IMTAKETE
ObUT0 0/IMHAKOBBIM. CKOJIBKMMHU CIIOCOOaMH 3TO MOKHO CAEIaTh?
10. Ilycte OyKBBI HEKOTOPOW a30yku 0Opa3yloTCs KakK MOCIENOBATEIBLHOCTh TOUYEK, THpPE U
po6esioB. CKOJBKO pa3InYHBIX OYKB MOKHO 00pa3oBaTh, €CIIA UCIIOJIH30BATh 5 CHMBOJIOB?
Bapmuanr 3.
1. CxonbKO pa3IMYHBIX TPEX3HAYHBIX ITU(P MOXKHO COCTaBUTH w3 mudp 5, 6, 7, 8, 9 ecnu
U dpbl MOTYT MOBTOPATHCS?
2.  CKOJBKO pa3iNyYHbIX aKKOPJOB MOYKHO B3STh HA JIECATH BHIOPAHHBIX KJIABUIIIAX POSIIS, €CIH
KKl aKKOPJ COAEPIKUT OT TPEX A0 ACCATU 3BYKOB?
3.  Ckoapkumu criocobamu MOXkHO TiepecTaBisiTh OykBbl ciioBa HEIIPEPBIBHOCTbB?
4, Crynenueckuit mpodrom u3 20 yemoBek uU30MpaeT NmpeacenaTess, CeKpeTaps U 3 4JICHOB
koMuccuu. CKOJIBKO Pa3IMyHbIX KOMUCCHIM MOKET ObITh COCTABICHO?
5. B marasune mpojaroTcsl mapuKOBBIE PYUKH JecsITH BUJIOB. CKOJBKUMHU CIIOCOOAMHU MOKHO
KYIUTbh HA0Op U3 ILIECTH PYYEK, €CIIU B MIPOJaKe PyUeK KaKI0To BH/Ia UMEETCS He MEHee IIeCTH?
6. Howmepa TpamBailHBIX MapHIpyTOB HMHOTJa OOO3HAUYAIOTCS OBYMs IIBETHBIMU (POHAPSIMH.
Kakoe konnuecTBO pa3IUYHBIX MapUIPYTOB MOXHO OOO3HAYMTh, €CIM HCMOJIb30BaTh (OoHAPH
BOCHMH [IBETOB?
7. Y Mamwu 10 kaur mo nurteparype, a y [letu — 8 kaur no ucropuu. CKOJIBKUMHU CIIOCOOAMHU
Maiua u IleTss MOTyT HOMEHSITBCS APYT C APYTrOM 1O 6 KHUT?
8.  CkonpkuMH CIOCOOaMU MOXHO BBIOPATh IIECTh OAMHAKOBBIX WM Pa3HBIX MHUPOKHBIX B
KOHJUTEPCKOH, TJie UMEeTCsl OJUHHAALATH PA3IUYHBIX BUIO0B TUPOKHBIX?
9. Pacnucanue ogHOTO JHSA COACPXKHUT 4 mapbl Y4eOHBIX 3aHATHIA. ONpenenuTh KOJTUIECTBO
BCEBO3MOYKHBIX PACITUCAHH NP BBIOOpE MPH BBIOOPE U3 9 TUCITUTLINH.

10.  CkonbkuM cnoco0aMH MOKHO Ipymnmy u3 12 denoBek pa3OoWUTh Ha JBE MOJTIPYIIBI, B
OJTHOM M3 KOTOPBIX JIOJIKHO OBITh HE OoJiee MATH, a Apyroi He Oosiee AEBITH YeTOBEK?
Bapmuanr 4.

1. CkonpkuMu ciocob6aMu MOXKHO Pa3MECTHUTh CeMb 3allIeB MO CEMH KIIETKaM, €CIId B OJHY
KJIETKY MOYHO MOCaIUTh TOJIBKO OJJHOTO 3aiia?

2.  CKONBKO BCEro MATHU3HAYHBIX YETHBIX YMCEN MOKHO COCTaBUTH w3 mudp 2, 3,4, 5, 7, 8
ecnu U@pPBI B KAKJIOM U3 9THX YHCET He MOBTOpseTCs?

3. 3aMOK OTKphIBaeTcs TOJBKO B TOM Cilydae, eciau HaOpaH ompeAeNeHHBbIH TPEX3HAYHBIH
HoMep u3 TiATH 1udp. [lombiTka COCTOMT B TOM, YTO HaOWUparoT Hayraa Tpu HUGpPHL. YTaaaTh



HOMEp YAaJOoCh TOJBKO Ha IOCIEOHEM M3 BCEX BO3MOXKHBIX HOMNBITOK. CKOJIBKO HOIBITOK
IIPELIECTBOBAIO YAAYHOMI?
4. ansl 10 TOyek, HUKaKUE TPU U3 KOTOPHIX HE JIeXkKaT Ha OJHOM NpsMoi. CKOJIBKO IPSAMBIX
MO>KHO IIPOBECTH, COEINHSAS TOUKU MTOTIAPHO?
5. 18 KHUT — 5 KHUT Pa3IMYHBIX aBTOPOB U TPEXTOMHMK OJHOI'O aBTOpa — MOMEIIEHbI Ha
KHIKHYIO NMOJKY. CKOJBKUMHU CIOCOOAMH UX MOXHO PacCTaBUTh HA IOJIKE TaK, YTOObI KHUTH
aBTOpPa TPEXTOMHHUKA CTOSUIN PsiioM?
6. Cxoispko paznuuHbIX nepectanoBok B cioBe CTEPEOMETPUS?
7. Ilo aBTOMOOWJIBHOH Tpacce MMEIOTCS MEeCTh CBETOPOpOB. CKOJBKO MOXKET OBITh JaHO
Pa3IMYHbIX KOMOMHALIMM UX CUTHAJIOB, €CIIU KaXK/Iblil CBETO(OpP UMEET JIBa COCTOSTHUS: KPACHBII
U 3€JIeHBIN?
8.  CKoJBKHMH CIIOCOOaMH MOXKHO BBIOPATh JBYX OTBETCTBEHHBIX M3 TPYIIBI B MATHAIIATH
YeNnoBeK?
9. W3 xosiekTtuBa, B KOTOpoM pabotaer 18 uenoBek, 4 COTpyAHUKA JOJDKHBI yexaTb B
KOMaHJUPOBKY. CKOJIBKO MOXKET OBITh Pa3IMUYHBIX COCTABOB 3TOM I'PYMIIbI, €CIH AUPEKTOP, €TO
3aMeCTUTENb U IJIaBHbIM OyXranTep 0JHOBPEMEHHO yeXaTh HE MOTYT?
10. Bocemb CTyAEHTOB [OJDKHBI HAIMCaTh OTYET, cojepxamuii 16 myHkToB. CKOJBKHMHA
croco6aMy BO3MOKHO paclipesiesieHHe MaTepuaia MeXIy HUMH, €CJIM JIBa YeJIOBEKa JOJKHBI
HamucaTh 10 TpU MYHKTa, YEThIpEe - 0 JBa U JBa - [0 OJHOMY ITYHKTY OT4eTa?
Bapmuanr S.
1. CkonbKO CyIIECTBYET pazIUYHBIX TEJIEPOHHBIX HOMEPOB, €CIM CUUTATh, YTO KaxIbId
HOMEp COJIEP’KUT OT MATH 10 ceMu uudp?
2. Ha crone nexut 6 kpacHBIX M S5 3eneHbIX KapaHaama. CKOJBKHMH CIOCOOaMU MOKHO
BBIOpATh TpU KapaHara?
3. Ckomapko paznuuHbix niepectanoBok B cioBe BECKOHEUHOCTB?
4.  Hwmeercs 4 Buga anb00MOB, S BUAOB KPacoK M 6 pa3nuuHbIX. CKOJBKHUMU CIIOCOOAMH MOYKET
OBITh HAKpPBIT BbIOpaH HaOOp, coAep:Kallui BCe TPU MpeaMeTa, €CIM KaKIbli MOJYyYUT OAMH
anb00OM, OZIMH BUJT KPAaCOK U OJIHY KUCTOUKY?
5. B BBIIYKIIOM CeMUYTOJIbHUKE NMPOBEIEHBI BCEBOZMOXKHbBIE IMArOHa M, IPU ITOM HUKaKHe
TP M3 HUX HE TepecekaroTcs B oJHOM Touke. CKOJBKO TOUYEK MEpeceyeHHsl YKa3aHHBIX
naroHaieun?
6. CKOJIBKMMH CHOCOOAMH MOKHO paclpeleNuTh 18 pa3iuuHbIX NMPEAMETOB MEXIY TpeMms
JUIAMH TaK, YTOOBI KXKbIA MOTYYHII HIECTh MPEAMETOB?
7. B ueMmmuoHare mo mporpaMMHUPOBAHUIO YYaCTBYIOT 12 KOMaHJ, YeMIHOHAT IIPOBOIUTCS B
nBa Kpyra (T.e. KaxJas KOMaHJa JABaKJbl BCTpeyaeTcs ¢ 000 Apyroif). OnpeneiauTb, Kakoe
KOJIMYECTBO BCTPEY CIEAYET MPOBECTH.
8. U3 nsaTH XMMHKOB U TPEX MaTEMaTHUKOB JUIS y4acTHs B OJUMIIMAJE HYXHO COCTaBUTH
KOMaHJy U3 5 4YelloBeK, B KOTOPYIO JOJDKEH BXOJIUTh XOTA Obl OAMH XUMHUK. CKOJbKUMHU
crocob6amMu MOKHO 3TO C/IeaTh?
9. byxsbl a30yku Mop3e cocTosiT U3 CUMBOJIOB (ToueK U THpe). CKOJBKO OYKB MOKHO
M300pa3uTh, eciu MOTpedOBaTh YTOOBI Kaxaas OykBa cojiepkana He 6ojee 4 CUMBOJIOB?
10. Or6opouHass KOMUCCHS COCTOUT U3 MPEACEAATeNs, €0 3aMECTHTEINS U elle CEMU YEJIOBEK.
CKoNbKMMHM cIOCO0aMM WIEHbl KOMMCCUHU MOTYT PACHpeNeuTh MeXAy co00i 00s13aHHOCTH?
Bapuanr 6.
1. Tlarepo roHOIIEH W TPHU AEBYLUIKM BBIOMPAIOT CIOPTUBHYIO CEKIUI0. B cexuuu 60pbObI 1
00Kca MPUHUMAIOT TOJHKO FOHOMIEH, a B CEKIHI0 XYJOKECTBEHHON TMMHACTHKH — TOJBKO
JIEBYILIEK, a B JIBDKHYIO U KOHBKOOEKHYIO CEKLHI0O — M IOHOIIEH M JeBymeK. CKOJIbKUMHU
croco0amMu MOTYT PAaCHpPeAeTUThCA MEXKY CEKIIUSIMHU 3TH BOCEMb YeJIOBEK?
2.  CKOIBKO CYIIECTBYET pa3IMYHbIX MIECTH3HAYHBIX Tee(hOHHBIX HOMEPOB, €CIH B KKJIOM
HOMeEpE HEeT MOBTOPSIOIUXCS UPp?
3.  Jludt ocranaBnuBaercs Ha 9 sTakax. CKONBKUMH CIIOCOOAMHU MOTYT paclpeleTuThCs
MEXIy 3TUMU OCTAHOBKAMH 5 MacCaXUPOB, HAXOAAIINXCS B kKaOuHe nudra?
4.  CKOIIBKO CYIIECTBYeT pa3nyHbIX nepectaHoBOK B cioBe KOMBUHATOPUKA?
5. ABTOMOOMIIBHBIE HOMEpA COCTOST M3 OJIHOM, IBYX MU TpeX OyKB U ueTsipex uudp. Haiigure



YHCII0O TAaKUX HOMEPOB, €CIU MCIOJB3YeTCs JBAJIaTh YEThIpe OYKBBI JTATHHCKOTO andaBuTa M
JecsITh mudp.
6. B rypHupe yuactByroT 16 maxmaructoB. OnpenenuTh KOJIMISCTBO PA3TUIHBIX PACTIHCAHHIA
MEepPBOro Typa (pacnucaHus CUYUTAIOTCS PA3TUUYHBIMU, €CJIM OTJIMYAIOTCS YYaCTHUKAMU XOTs Obl
OJIHOM MapTHH; BET (PUTYp ¥ HOMEP JTOCKU HE YUUTHIBACTCS ).
7. Jlng npeMuil Ha MaTeMaTU4YECKON OJIMMITUAJIE BBIIEJICHO TP SK3EMILISPA OJTHOM KHUTH, J1Ba
SK3EMIUISIpa APYrOd KHUTH M OJHMH IK3EMIUISIp TpeThed KHUTH. CKOJIBKUMH CIOCO0aMU MOTYT
OBITh BPYYCHBI MPEMHH, €CIM B OJIMMITMAJC y4acTBOBAIO 20 YEIIOBEK W KAKIOMY U3 TPEX
MIPU3EPOB BPyUYaETCs TOJIBKO OJIHA KHUTA?
8.  CKOJIBKO CYIIECTBYET CEMHU3HAYHBIX YHCEJI, KOTOPBIC OJJMHAKOBO YHUTAIOTCS CJIEBA HAIPABO
U CIpaBa HajeBo?
9. CanoBHHK B Te€UEHHE TpeX MHEH AombkeH mocaauTh 10 nepeBbeB. CKOIBKUMH CIIOCOOaMHU
OH MOXET paclpelenTh JaHHYIO paboTy, eciiu OH OyJeT cakaThb HE MEHEE JBYX JIEPEBHEB B
JIeHb?
10. U3 mATH IOHOIICH M YEeThIpeX JACBYIICK HAJ0 BBHIOpATh 5 YENOBEK TaK, 4TOOBI Cpeiar HHUX
ObLIO HE MeHee JBYX JieBylIeK. CKOIBKUMU cIoco0aMu MOKHO 3TO ClIenaTh?

Bapuanr 7.
1.  CxoabpKO TpEeX3HAYHBIX YHCEI, ACNAIIUXCS Ha 5, MOKHO cocTaBuTh U3 1tudp 1,2,3,5,7, ecnu
Ka)XJI0€ YHCJIO HE JIOJDKHO COAECPkKATh OJMHAKOBBIX ITU(p?
2. CKOJIBKUMH CITOCOOaMH MOXHO paccauTh Ha CKaMeike 8 dyenoBek?
3. Ha¥iti uncio HabOpOB M3 BOCEMH OTKPBITOK, €CITH B MTPOJIA’KEe HMEIOTCS OTKPBITKH JISCATH
BH/JIOB.
4,  VdYacTHHKH IIaXMaTHOTO TYpPHHpPAa WIPAlOT B 3alie, TJ€ HMMEIOTCA IIECTh CTOJIMKOB.
CKOJBKUMHU CTIOCOOAMHU MOKHO PACIIOJIOKHTDH IIAXMATUCTOB, €CJIM M3BECTHBI YUACTHUKU BCEX
napTuii?
5.  CkonpkuMH croco0amM TMOKyNaTreiab MOKET BbIOpaTh TENEBU30p, XOJOIWIBHUK H
CTHpaJbHYI0O MAIIMHY, €CIM B MarasuHe CeMb BHJOB TEJIEBHU30pPOB U IO IIECTh BHUIOB
XOJIOIMIBHUKOB M CTUPAIBHBIX MAIlIiH?
6. Ckoapkumu criocobamMu MOKHO TiepecTaBuTh OykBbI B ciioBe MHTEI'PUPOBAHUE?
7.  Tloe3n metpo aenaeT 15 0CTaHOBOK, Ha KOTOPBIX BBIXOJAT BCe Maccakupbl. CKOJBKUMHU
crocob6aMu MOTYT pacHpelesIuThCs MEXAYy 3TUMU OCTaHOBKaMH 50 maccakupoB, BOLIEAIIUX B
noesx ?
8. U3 10 roHomIeH u 6 1eByIIKaMH COCTABIISIIOT 4 cMenraHHbie mapbl. CKOJBKUMU CIIOCOOaMHU
3TO MOKHO cJienarTh?
9.  Ha xumxHOI noJike nomeraercs 8§ ToMoB. CKOJIBKUMHU CIIOCOOAMH UX MOXHO PacCTaBUTb,
4TOOBI IIPH 3TOM -1 1 3-i TOMa HE CTOSIH PAIOM?
10. U3 rpynmel B 15 uenoBek AOKHBI ObITH BbIIENEHBI Opuramup u 4 uneHa Opuraisl.
CKOJTBKUMHU CIIOCOOAMH 3TO MOYKHO C/IeJaTh?

Bapuanr 8.
1. B nmoapazpenenun 20 conpat u 5 oduiepoB. CKOIBKUMHU CIIOCOOAMH MOKHO BBIJCITUTH
MaTpPyJib, COCTOSAIINMI U3 TPEX CONAAT U ABYX 0(duiiepon?
2.  CKOIbKO AMaroHasneil uMeeT BBIMYKIbIA MATUYTOJTbHUK?
3. CKOIBKO pa3IUYHBIX CBETAIIUXCS KOJEI] MOXKHO C/AeNaTh, PACIOJIOKHUB MO OKpyx)HOCTH 10
CBETSIINXCS JIaMIIOYeK (KOJbIla CYHTAIOTCS OJMHAKOBBHIMU TPU OJMHAKOBOM TOPSIKE
CIIeTOBaHUS IIBETOB)?
4.  BoceMb KOMaH]I Y4aCcTBYIOT B PO3BITPHIIIE TIEPBEHCTBA M0 BOJIEHOOMY, TyUIIHe U3 KOTOPBIX
3aHUMarT 1-oe, 2-oe, 3-ee mecta. Tpu KOMaHIbI, 3aHSABIIKE MOCIECTHINE MECTa BHIOBIBAIOT U3
copeBHOBaHUS. CKOJBKO pa3HBIX BapHAaHTOB pe3ylibTaTa IEPBEHCTBA MOXET OBITh, €CIU
YUUTBIBATH TOJBKO MOJIOKEHUE MEPBBIX TPEX U MOCIEAHUX TPEX KOMaHA?
5. CKoJIBKO pa3iIMyHBIX IEPECTAHOBOK MOXKHO MOJIy4uTh U3 OykB cioBa [IPOTPAMMA?
6. Bocemb cTyIeHTOB CIAIOT PK3aMEH M0 Teopuu BepossTHOCTeH. CKOJIBKUMU CIIOCOOAMU UM
MOTYT OBITh MMOCTABIEHBI OLIEHKH, €CIIH U3BECTHO, YTO OHU MOTYT MOJYYUTH TOJIBKO «XOPOIIIO)
WU «OTIUYHO»?



7.  JlBaauatb BoCeMb KOCTEH NOMHHO pacrpeaesieHbl MEXAYy YeThIpbMs UrpokaMu. CKOJIBKO
BO3MO>KHO Pa3IMYHbIX pacrpeaesieHuii?
8.  OO0mecTBO COCTOUT U3 CEMH MY)KYMH M TPUIIATH MATH KeHIIUH. CKOJIBKUMH crioco0aMu
WX MOXKHO CTPYIITHPOBATh B CEMb T'PYIII 1O IIECTh YEIOBEK TaK, YTOOBI B KXKJOW TPyIIe ObLI
MY)KUuHa?
9. W3 umudp 1,2,3,4,5,6,7,8,9 coCTaBISIOTCS BCEBO3MOJKHBIC IIATH3HAYHBIC 4YHCIA, HE
coJiepKaliue oJMHaKoBbIX HUPp. OnpenennuTs KOJIUYECTBO YUCEI, B KOTOPBIX €cTh Ludpsl 2,4,5
OJIHOBPEMEHHO.
10. TIaTh y4yeHUKOB CIEAYEeT PACIPEACTUTh MO TPEeM IMapaJIeIbHBIM KiaccaMm. CKOJIbKUMU
croco0amMu 3TO MOYKHO C/IeaTh?

Bapuanr 9.
1.  CxoabKO TpeX3HAYHBIX YUCEI, NETSIIUXCS Ha 2, MOXKHO cocTaBuTh 0,1,2,3,4,5, ecnu kaxxioe
YHUCJIO HE JIOJKHO COJEPKaTh OJUHAKOBBIX IU(p?
2. 12 gyemoBek urparotr B TOpoaku. CKOJIBKUMH CIIOCOOaMU OHH MOTYT BBIOpaTh KOMaH Iy U3 4
YeJIOBEK Ha COPEBHOBaHHE?
3. CkoJpKHMH CIIOCOOaMHU MOKHO Pa3ieiUuTh TPYIITY U3 15 4eoBeK Ha JBE MOATPYIIIHI TaK,
YTOOBI B OJTHOM OBLJIO YETHIPE YeIOBeKa, a B Apyrou 117
4,  CKOJBKUMHU CIOCOOaMH U3 CEMH BUJOB OTKPBITOK, UMEIOIIMXCS B aBTOMAaTe, MOXHO
COCTaBUTh HA0OP W3 YETHIPEX PA3THMUYHBIX OTKPHITOK?
5. B maxmatHOM TypHHpEe Y4acTBYIOT 8 IIaXMaTHCTOB TPEThEro paspsnaa, 6 — BTOpPOro u 2
nepBopazpsaHuka. OnpeneauTh KOJTHIeCTBO TAKUX COCTABOB MEPBOTO Typa, YTOOBI MaXMaTHCThI
OJIHOM KaTeropuu BCTPEUAIHUCh MEX 1y cO00M (IIBET (PUTyp HE YUUTHIBAETCS).
6.  CKOJBKO OKepeHii U3 He MEeHee TPeX OYCHHOK MOKHO COCTaBUTh U3 CeMU OyYCHHOK Pa3HbIX
pazmepoB?
7. W3 Baspl, rae croar 10 KpacHBIX U 4 PO30BBIX TBO3JIMKH, BEHIOMPAIOT OJUH KPACHBIA M JIBa
PO30BbIX 1BeTKa. CKOJIBKUMH CIIOCO0AMU 3TO MOXKHO CIeNaTh?

8. CKOJIBKO pa3IMYHBIX TIEPECTAHOBOK MOKHO TIOJIYIUTh U3 OYKB cl10Ba AJITOPUTMUBAITA?

9. JIBa kypbepa A0xHBI pazHecTr 10 MOChUIOK 1o necatu aapecaM. CKOJIBKAMU CIIoco0amMu

OHH MOTYT pacnpeaenuTh padoTy?

10. B smuke gaxonures 15 neraneil. CKOJIBKAMH cIOCOOaMU MOKHO B3ITh 4 neTaim?
Bapuanr 10.

1.  Ckoapkumu criocob6aMu MOXKHO COCTABUTh CIIUCOK U3 CEMH YEJIOBEK?

2.  CKoOJIBKMMH cIIOCOOaMH MOXHO U3 13 CTyneHTOB TIpynmbl BbIOpaTb CTapocCTy, €ro
3aMECTHUTENSI U TPU YeJIOBEKa B PEAKOIIIETHI0?

3. UYerslpe cTpenka JIOJDKHBI NOpa3sUTh BOCEMb MHMIIEHEH (Kaxaplii mo ase). CKOIbKUMHU
crioco0amMu OHM MOTYT paclpeAeIuTh MUIIEHH MEeXAy cO00?

4. CkoJbKo cyliecTByeT pa3nuyHbix nepectanoBok cinosa IMMCKPETHOCTDB?

5. U3 rpynnsl B 12 yenoBek eXeIHEBHO B TeYeHUE 6 JHEHl BBIOMpAIOT JABYX JEKYpPHBIX.
OnpenenuTh KOJUYECTBO PA3IMUHBIX CIIMCKOB JICKYPHBIX, €CIIM KaX/Ibli 4eI0BEK ACKYPUT OJUH
pas.

6. CkoJBKHMMH CIIOCOOAMHU MOKHO MOKPACHTh YEThIpe KOMHATHI, €CJIM UMEEeTCs ISTh [[BETOB
KpacKy U OJIHy KOMHATy KpacsT B OJIUH L[BET?

7.  CKOJIBKO CYIIECTBYET 4YEThIpEeX3HAYHBIX YHCEJ, KOTOpble OIMHAKOBO YMTAIOTCS ClieBa
HaIIpaBo U CIpaBa HajeBoO?

8. B po3bIrpsliie nepBeHCTBa CTpaHbl 10 (PyrOOoy ydacTBYeT ABeHaaALaTh koMana. Komanapl,
KOTOpBIE 3aliMyT IEPBOE, BTOPOE M TPEThE MECTA, HArPAXAAIOTCA COOTBETCTBEHHO 30JIOTOM,
cepeOpstHON M OpPOH30BOM MeAalsiMM, a KOMAaH[bl, KOTOpble 3aiiMyT IMOCIEeAHUE MSATh MECT,
MOKUHYT BBICIIYIO JHUTY. CKOJBKO PAa3IMYHBIX pPe3yIbTaTOB EPBEHCTBA MOKET OBITH?

9. W3 Tpex MaTeMaTUKOB U JECATH (PU3UKOB HA/I0 COCTABUTH KOMUCCHIO B COCTaBe § YENIOBEK.
CKOJBKMMH cII0COOaMU MOYKHO 3TO CAEJaTh, €CJIM B Hel JOJKEH ObITh XOTS OBl OJIMH MaTeMaTUK?
10. U3 BocbMU pa3IMYHBIX IIBETOB HA/I0 COCTaBUTh OYKET TaK, YTOOBI B HEr0 BXOIUJIO HE MEHEe
Tpex 1BeToB. CKOJIBKUMH CIIOCOOAMU MOKHO 3TO C/IeNaTh?



ITo Teme «JJjieMeHTHI Teopuu rpagoB»
3aganue 1. [Toctpouts nBa rpada, coaepkaniux He MeHee 4-X BepinH. Haiftu ux
o0beTMHEHNE U TIepeceUCHuE.
3anganme 2. Haiiti npousBenenue rpadoB U MpOBEPUTh KOMMYTaTUBHOCTD Ipou3BeaeHus Gi -G
= G261
Xz Ys

X3

Y Y
X, .1 2

Kpurtepun oueHkM MHAMBUAYAJIbHON J0OMALIHEH padoThI:

W/IP BpITIOTHEHA MOTHOCTHIO, 33/1a4H BHITIOJHEHBI MPABHIIBHO, akKypaTHo -0,5 6arnia.

WNJIP BbINOTHEHA MOJHOCTHIO, XOJ PEIICHUS 3aJaHUl BEPEH, UMEIOTCS HETOYHOCTH B
BBIYUCIICHUS U TOocTpoeHUsX — 0,4 Gayios.

WNJIP BbINOJIHEHA HE MOJHOCTHIO, X0/ PEUICHUS 3aJIaHUil BEPEH, UMEIOTCSI HETOYHOCTHU B
BBIYUCIICHUS U TocTpoeHUsX — 0,3 Gayos.

WJIP BbITIOTHEHA HE MOJHOCTHIO, XO/T PEUIECHUS 3aJaHUd HE BEPEH, UMEIOTCS HETOYHOCTH
B BBIUMCJICHUS U TIocTpoeHUs X — 0,2 Gana.

WJIP BbITIOTHEHA HE MOJHOCTHIO, X0/ PEUIECHUS 3aJJaHUii HE BEPEH, UMEIOTCS HETOYHOCTH
B BBIUMCJICHUS U TIOCTPOCHUSX, CllaHA HE B IpeaycMOTpeHHbIe cpoku — 0,1 Oaria.

- U/IP He BeimonHeHa — 0 OaJlIoB.



MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
obOpazoBaHus
«CEBEPO-BOCTOYHBIN ®EJIEPAJILHBINM YHUBEPCUTET UMEHU M K.,
AMMOCOBA»

Texunueckuit uuctutyt (Ppunnan) PI'AOY BO «CBOY» B r. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

1.
TecToBbIii MaTepuas no teme «MHOecTBa M oNepalu HAJL HUMID)
1. Onepanust 00beJMHEHMSI MHOXKECTB OIpeNEsIeTCsl KaK

2) {X|XEAI/IHI/IXEB} 5) {X|XEA I/IXEB}
) {x¢ A nxeB) N {xe A nxeB)

. 3agaHbl TPOU3BOJIbBHBIE MHOKECTBA A, B 1 C. PacnoyioxkuTe yKka3aHHBIE ClIpaBa
MHOYECTBA TaK, YTOOBI KaXKJI0€ U3 HUX OBLIO TTOJIMHOKECTBOM CIIEAYIOIIETO 33 HUM.
a. a)AnBnNnC 0)A
b. B)ANC r) AuC
. Jans maokectBa M={ a, b, ¢, d} u N={b, ¢, d, e, f, g}. YcranoBure coorBeTCTBHS
Me>1<)1y 0603Ha‘—IeHI/I$IMI/I MHOXECTB U CAMUMH MHOXCCTBaAMU.

1. MMON 2. MUN
3. M\N 4. N\M
a){a} 0) {a,b, ¢, d, e, f, g}
B) {b, c, d} c) {e f, g}
Kak 0603Ha4ar0T 1eKapTOBO MPOU3BEICHNE TBYX MHOKECTB A 1 B?
a a) AYUB 6) AxB B) A\ B r)
AN B

CKOJIBKO JIBY3HAUHBIX YHCET MOYKHO 3aMKcaTh, UCIOJb3ys 1udps 0, 2, 3, 87
(IToctpouts AepeBO BCEBO3MOXKHBIX BapUaHTOB)
i. a)l2 0) 5 B) 6 r) 9
. Uemy paBHO YHCIIO 3JIEMEHTOB B O0BEAMHEHUH JBYX HEMEPECEKAIOIINXCS MHOXKECTB A U
B, eciu n(A) — 4rcio smeMeHTOB B MHOKeCTBE A, N(B) — unciio 31eMeHToB B
MHOXecTBe B
a. a) nN(AU B) = n(A) +n(B) —n(A~ B) 6) n(AU B) = n(A) +n(B) + n(An B)
b_ B)n(AU B) = n(A) + n(B) r)n(Au B) = n(A) + n(B) — n(A/B)
. Jlano mHO)kecTBO A = {1,2,5,4,6,3,7}. Kakoe u3 qTaHHBIX MHOYKECTB HE PaBHO
MHOXeCTBY A?
a. a) A={1,2,3,4,5,6,7} 6) A={x| 15x57, x<R}
b. B) A={x|15x%7, xeN} r) A={x | 13x57 , x<Z}
. Pa3nocthio nannbeix MHOXKECTB A={2,3,5,6,8,17,24} u B = {3,4,5,7,8,10,12} aBnsiercs
MHOECTBO
a. a){2,6,17,24} 0) {4,7,10, 12}
b. B) {3,6, 17,24} r) {23,5,6,8, 17,24}
. Kakas u3 3anuceit Oyner BepHOii ...
a){3,7,9,11}={1,7,9,3}
0){3,7,9} 1 {1,3,5,9}
6){3,7} 1{1,3,5,7}
2){3,7} 0 {1,3,7,9}



10. Ompenenute Ha kKakoM pucyHke n3oopaxeno A X B, ecmu A =[1, 5], B= {1, 3, 5}

a)g 4 6)3)L B) (‘f A

o
Gy
oy

| | _ 7
3t 31— 3t
I | Y 777/

11. Onepanus nepecedyeHrss MHOKECTB ONpeAesieTcs Kak

a) {X|X€AI/IHI/IXEB} 0) {X|X€A I/IXEB}

B) {X|X¢AHXEB} r) {X|XEAI/IX§EB}

12. MHOKeCTBO He coJiepiKaliiee He OJHOTO dJIEMEHTa Ha3bIBACTCS
a) CBOOOTHBIM 0) HE 3aHATHIM

B) ITYCTBIM T')HE 3aM0JTHCHHBIM

13. B moHeAenbHIK B IEPBOM KJIacce AOJHKHO OBITh TPY ypOKa: MaTeMaTHKa, YTCHHUE U
¢uskynbTypa. CKOJNBKO pa3iNyHbIX BAPHAHTOB PACIIUCAHUS MOYXHO COCTaBUTh HA ATOT
neHs? (IlocTtpouTs nEepeBO BCEBO3MOKHBIX BAPHAHTOB)

a) 8 0)3 B) 6 r9

14. 3amanbl mpon3BoOJIbHBIC MHOXKECTBA A, B u C. Pacniosioxkute ykazaHHBIE CIIpaBa

MHO>KECTBa TaK, YTOOBI KaXk/10€ U3 HUX OBLJIO MMOJIMHOKECTBOM CJIEYIOLIETO 32 HUM.

a)ANBNC 0)C
B)ANC r) AUC
15. Kakoe 13 JaHHBIX MHOXKECTB SIBJISIETCS OOBEIMHEHNEM MHOXECTB A={K,H,3,Y,C,T} U B
={e,T,H,K,1,C}.
a){e K X3,V } 0) {e, K, 3,11, y, H, T}
B) {C, H, T} r) {e, K, C, X, 3, 1, y, H, T}
16. Tausr muoskectBa M={ 1, b, 2, d} u N={b, c, d, e, f, g}. Ycranosure coorBeTcTBHS
MEX]ly 0003HAUCHUSIMH MHOXECTB U CAMUMH MHOKECTBAMH.

1.MON 2. MUN
3. M\N 4. N\M
a) {b, d} 0){1,b,2,def g}
B) {12} c){e, f g,c}
17. CoBnanatot 11 MHOXKecTBa A={7,2,4} u B={4, 7, 2}
a) na 0) Het

18. Ecnu A - MHOXECTBO HaTypalbHBIX uncend, Menbimux 10, a B={8,9,10,11,22}, To
KOJIMYECTBO 3JIEMEHTOB MHOkecTBa A [] B paBHO

a) 13 0) 10 B) 12 c)4

19. Ha xakoM pucyHKe H300paKeHO Tepecederne MHokecTB A u B (A M B)?

0.4.1.3_. ’J}_ o7 : 5_ P o 5_

t,;\f




a) 6) B)
Wy B A

19. Bepro iy, uro AXB=Bx 4

a) 1a 0) HeT
20. Omeparust pa3HOCTH MHOXECTB OIPEACISACTCS KaK
2) {X|XEAI/IHI/IXEB} 5) {X|XEA I/IXEB}
) {x¢ A nxeB) N xe A nxeB)

21. 3aganbl TPOU3BOJIBHBIC MHOXECTBA A, B 1 C. Pacmonoxure ykazaHHBIC CITpaBa
MHOYECTBA TaK, YTOOBI KaXJ0€ U3 HUX ObLIO TIOJIMHOKECTBOM CJICIYIOIIETO 32 HHM.

a)AUBUC 0) A
B)ANC r) AUC

22. JIns 0003HAYEHUS ITyCTOTO MHOYKECTBA MCIIOIB3YeTCsS CHMBOT

a)® 6)0 B)0 r){}
23. Tanbl maokectBa M={ a, b, ¢, d} u N={a, ¢, d, e, f, g}. YcranoBure coorBeTCcTBUS
MEKIY 0003HAYCHUAMHI MHOXKECTB M CAMUMH MHOKECTBAMHU.

1. MMNN 2. MUN

3. MN 4. N\M
a){ab,cdefg} 0) {a, c,d}
B) {b} c) {e, f, g}

24, BBIHPIC&TB, €CJIM 3TO BO3MOXXHO 3JICMEHTHI MHOXKXECTBA, 3aJaHHOT'O

xapakrepuctnueckuM coiictBom: C = {t:-4 <t < 22, teR}

a) {-3,-2,-1,0,1, 2} 0) {-4,-3,-2,-1,0,1, 2}
B) JIAaHHOE MHOYKE€CTBO OECKOHEYHO r) {1,2}
25. Ilpu moMoIy 4ero Helib3s HarjsIHO U300pa3uTh JEKapTOBO MPOU3BEIICHHE HA
MHOXeCTBe?
a) rpaduka Ha KOOPJIUHATHOM TUIOCKOCTH 0) kpyroB Diinepa-Benna
B) TaOMNHUIIBI r) rpada
26. Ha dakynpTeTe y4arcs CTyIEHTHI, UMEIOLIUE TOMAIIHUN EPCOHATBHBIN KOMITBIOTED U
CTY/IEHTBI, HE UMEIOIIME IOMAIITHET0 EPCOHATBHOr0 KoMmbloTepa. [lycTh A - MHOXKECTBO BCex
CTyHeHTOB (pakynbTeTa; B - MHOKECTBO CTYIEHTOB (haKylbTeTa, HMEIOIIHUX JTOMAITHUN
nepcoHaNbHbIH KoMbroTep. Toraa pasHocteio A\B 3THX MHOXKECTB OyaeT
a) MHOJICeCmB0 cmyoenmos (paxkyivmema, He UMEIWUX OOMAUHE20 NEPCOHATLHOO
KoMnblomepa
0) MHOXMICECBO 8cex CMy0eHmos (axyivmema
8)MHOMCECMBO CMYOEHMO8 PaKyIbmema, UMerouwux OOMAWHUL NEPCOHANbHBIN KOMNbIOMED
¢) nycmoe MHOHCeCmeo
27. OmpenienuTe Ha KaKOM pUCyHKe n3oopaxeno A X B, ecnmu A = {1, 2, 3}, B=[2, 4]



a)d 6) 41 8) ¢4
ht — b u]
0 1 2 3 x 0 7 2 3 ; =3 o7 2 3 o

29.

30.

31.

32.

28. Kak 0603HauatoT o0beiMHeHne AByX MHOXecTB A u B?

a)AgB 6)AﬁB B)AUB F)A\B
3aaaHbl MPOU3BOJIbHBIE MHOXKECTBA 4, B u C. Pacnionoxure yka3aHHbBIE CITpaBa
MHO>KECTBa TaK, YTOOBI KaXk/10€ U3 HUX ObLIO MOJIMHOKECTBOM CIEAYIOIIETO 33 HUM.

a)ANBNC 0)A
B)ANC r) AUB UC

Beinucars 37eMEeHThI MHOXKECTBA, 331aHHOTO XapaKTepucTudeckuM cBoiictBoM: C = {t :
2
6<t< 4g, teN}

a) {-5,-4,-3,-2,-1,0,1, 2,3,4} 6) {-6,-4,-3,-2,-1,0,1, 2,3,4}
B) {0,1,2,3,4} r) {1,2,3,4}

3ananbl MHOKecTBA A={7,2,4,8} u B={7, 4, 2}. BepubiM aJ11 HUX OyieT YTBEPKICHUE
a) «MHoxecTBa A U B HEe coziepKaT OJMHAKOBBIX AJIEMEHTOBY

0) «MHOXECTBO B €CTh IMOJMHOKECTBO MHOYKECTBA A»

B) «MHOXeCTBO 4 €CTh MOJAMHOKECTBO MHOXKECTBA B»

r) «MHOoXecTBa A U B paBHBI»

Yemy paBHO YHCIIO JIEMEHTOB B IEKAPTOBOM MPOU3BEICHUH IBYX MHOXKECTB A 1 B,
€CIIH MHOKECTBO A COJEPIKHT @ 3JIEMEHTOB M MHOKECTBO B comepkut b smemeHTOB
a) n(AxB)=a+b 0) n(AxB)=a-b

B) n(Ax B)=2(a-b) r) n(AxB)za'b

33.

34.

35.

3a,ZLaHLI IMPOU3BOJIBHBIC MHOKCECTBA A, B u C. Pacnonoxwure YKa3aHHBIC CIIpaBa
MHOXKCCTBA TaKk, YTOOBI KaXXJ10€ U3 HUX ObLITIO MMOAMHOXKECTBOM CJICAYIOLICTO 3a HUM.

a)ANBNC 6) C

B)BNC r) AUC

Konxo3 nmprobpen 8 mamuH 1711 yoopku ypoxkas u 10 mamuH i noceBHou. 13 Hux 7
MAIIIMH MCTI0JIb30BAIOCH KaK JUIs YOOPKHU ypoxast, TaK U JuIs MoceBHOW. CKOJIBKO MaIlluH
npuoopen Koyixo3?

a) 12 6) 10 r) 11 ) 18

Hansl MHOKecTBa M={ 1, 2, 3, 5} u N={5, 4, 3,2, 1, 0}. YcraHOBUTE COOTBETCTBUS
MeX]ly 0003HaUE€HUSIMH MHOXECTB U CAMUMH MHOKECTBaMH.



1. MMN 2. MUN

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

36. Ha xakom pricyHKe H300pakeHa pa3HOCTh MHOXecTB A u B

a) 6) B)

37. MHOX€eCTBO BCeX YIJIOB pa30MiIM Ha MOJAMHOYKECTBA MPSIMBIX, TYNbIX U OCTphIX. [Iponzomniio
71 pa30HeHne MHOKECTBA YIJIOB Ha KJIAcChl?
a) na 0) HeT

38. [Ipu momoImy 4ero Helb3s HarsiIHO N300pa3uTh OTHOIIEHHE HA MHOYKECTBE?
a) rpaduka Ha KOOPJIMHATHON IJIOCKOCTH 0) kpyroB Diinepa-Benna
B) TaOIUIIBI r) rpada

39. A — MHOXeCTBO mapajuiesorpaMmMoB. Kakoe MHOXECTBO HE SIBIISIETCS
HOIMHOKECTBOM MHOecTBa A?

a) MHOKECTBO KBaJ[paToOB; 0) MHOXKECTBO MPSMOYTOJIBHUKOB

B) MHOKECTBO TPaIlCIIHi; ') MHOKECTBO POMOOB

40. Typuctuyeckas ¢pupma IUIAHUPYET MOCEIIeHUe TypucTaMu B Mtanmum Tpex
roposioB: Benenusi, Pum u @nopennus. CKOJIBKO CyIIeCTBYeT BapHAHTOB TAaKOTO
Mmapipyra? (ITocTpouTs AepeBO BCEBO3MOXKHBIX BApPUAHTOB)

41. Yemy paBHO YHUCIIO 3JIEMEHTOB B 00bETMHEHHUH JIBYX IEPECEKAIONINXCS MHOXKECTB A
u B, ecau N(A) — 4unciio 371eMeHTOB B MHOXKECTBE A, N(B) — umciio smeMeHTOB B
MHOKecTBe B

a) n(AUB) = n(A) + n(B) — n(An B) 6) n(AU B) = n(A) + n(B) + n(A~ B)

B) n(AU B) = n(A) + n(B) F) n(AU B) = n(A) + n(B) — n(A/ B)

42. N3BectHO, uTO D - MHOXKECTBO JiepeBbEB B cay, F- MHOXKECTBO (hPYKTOBBIX
JIepeBbEB B 3TOM cay, K - MHOXKECTBO 0JIOHB B 3TOM cajly. Y CTAaHOBHUTE, KAKOBBI
OTHOIICHMS] MEXIY 3TUMU MHO>KECTBAMHU, €CIIM OHU HE ITyCThIe

43. 3anansl MHOXKecTBa A={2,6,-6} 1 B={4,-4}, Torna 1ekapTOBBIM MPOU3BEACHHEM
STHUX MHOJKECTB SIBJISICTCS MHOXKECTBO

a) {(2a 4)a (2a '4)1 (61 4)1 (6! '4)1 ('61 4)’ ('61 '4)}
0) {-6, -4, 2, 4, 6}

B) { <}

C) {(43 6)7 (69 4)9 (69 -4)1 (-61 -4)1 (41 _6)1 (_41 2)}

44. 3ananbl IPOU3BOIBHBIE MHOXKECTBA A, B u C. PacnionoXuTe yka3aHHBIE CIIpaBa
MHO>KECTBa TaK, YTOOBI KaXk/10€ M3 HUX OBUIO MOJIMHOKECTBOM CIEAYIOIIETO 33 HUM.
a)AUBUC 0)C
B)ANC r) AN BNC

45. JTanet mHOXecTBa M={ 8, 2, 3, 5} u N={5, 4, 3, 2, 1, 0}. YcTaHoBHuTE COOTBETCTBUS
MeX 1y 0003HAYEHUSIMH MHOKECTB U CAMHUMH MHOKECTBAMH.



1. MUN 2. MNN

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

46. Ha kakoMm pucyHke n300paxeHo o0bequHenne MHOXeCcTB A u B (AU B)?

a) 6)
A4

4’7. MHO€CTBO TPEYTrOJIbHUKOB pa30MiIi Ha MOJIMHOKECTBA Pa3HOCTOPOHHUX TPEYrOJIbHUKOB,

B)
o

PaBHOOEIPEHHBIX TPEYTOJIBHUKOB U PAaBHOCTOPOHHUX TPeyroibHUKOB. [Ipousonuio nmu

pa3dueHne MHOKECTBA TPEYTOJIbHUKOB Ha KIIacChI?
a) na 0) HeT

ITpoueHT BBINOJHEHHBIX TECTOBBIX 3aIaHUM

KoanuecTBo HaOpaHHbIX 02J1710B

91% - 100% Otnnuso 100ay1oB
81% - 90% OTnnuH090a/II0B
71% - 80% Xoponio86amios

61% - 70%

Y noBieTBOpHUTENBbHO 7 6aIOB

51% - 60%

Y 1oBIETBOPHUTENBHO6 OaIOB

<50%

HeynosnersopurensHo( 6amion

A



TecToBbIN MaTepuas Mo TeMe «JIeMeHThI TeOpHH rpagoB»

B anropurMme [leikcTphbl TEKyLIasg YUCI0BAS METKA oNpeaesieTcs
.
CJIOKEHHEM JIBYX IPEIBIIYILHNX; BBIYMTAHUEM ABYX IPEIBIAYIINX;
CJIOKEHHEM C ITOCTOSIHHOW METKOM Y CPAaBHEHHMEM C IPEbIIYILEH.

10 MUHUMYMY U3 JIBYX IPEABIAYIINX;
OmnpenesieHue NOCTOAHHO MOMEYEHHOM BEPUINHBI BKJIIOYAET:

BBIYHCIICHHUEC TCKYIIUX MCTOK JIs1 BCEX BCPIIMH U HAXOXKICHUC MUHUMYMA CPEAN HUX;
BBIYUCIICHUE TCKYIIUX MCTOK JIJIsI BCCX BCPUIWMH U HAXOXKJIACHUC MaKCUMyMa CPEAN HUX;

BBIYHUCIICHHUE TCKYIIUX MCTOK JIA BCEX BCPIINMH U HAXOXKIACHUE UX CPCAHETO

apupmeTnyeckoro.

3.
o

JlepeBoM Ha3bIBaeTCH:
I'pad, conepkammuii mo KpaitHel Mepe OJIUH ITUKIL.
I'pad, 3anannbIil MaTprLielt HHIIMIEHTHOCTH.

Cas13HBII rpad, HE coaep AU TUKIIOB.
Jlecom Ha3bIBaercs:

MHO3K€eCTBO AEPEBHEB
I'pad, o6pazoBanHkIi pu cOeAMHEHNH peOpaMu HEKOTOPOTO YHCIIA IEPEBHEB.

I'pad, oOpazoBaHHbI U3 AepeBa MyTEM COSAMHEHUS KOPHS peOpaMu CO BCEMHU KOHIIEBBIMH

BEPIIMHAMHU.

S.
s

-

~
-
7.

Ecau n1Be BepIMHBI COeIMHEHbI OIHOM Jyroii, OHM HA3bIBAKOTCH

f
MHIUIECHTHBIMA COCEIHUMU

CMEKHBIMU
I'pad conepxur S BepuminH U 6 pedep. MaTpuua cMekHOCTH OyeT pa3MepoM
&
5x5 5x6

6x6 xS

Ecau j100ble 1Be BepiMHbI rpadga MoKHO COeIUHUTH MPOCTOM enblo, TO rpad

Ha3bIBA€TCA:

IO

o~
8.

{e

CBA3HBIM . JACpCBOM

OCTOBOM MynbTUTpadoM
AaroputMm beanmana-®opaa no3BoJisieT HAWTH

KpaTtyaiiliee pacctosiHue B rpade
napocodeTaHue B rpage

MUHHUMaJIbHBIN OCTOB Tpada
AaroputMm JleiKkcTpbI onpenesisier:

KpaTyaiimuii ocToB rpada;
IIOCTPOCHHUE JIEPEBa KpaTYAUILINX IIyTEH;

IIOCTPOEHUE MUHUMAJIBHOTO OCTOBHOTO JIEPEBA;
AaroputM Kpackaia ocymecrsBisier:

IIOCTPOCHHUE JIepeBa KpaTyalllnX IIyTeu;

MOCTPOCHUC ACPCBA MUHUMAJIBHOT'O BCCA;



IIOCTPOCHUE KpaTyalero OCToBa.
11. BepuuHy, He IPUHAJJIEKALLYI0O HA OJTHOMY pe0py Ha3bIBAKOT

e

M30JIMPOBAaHHOU
i .

OT/IENbHOU
i .

KOHIICBOM
12.  BepuiuHy, cTeneHH OJUH HA3BIBAKOT
i .

BUCSYEH
i .

OT/IENbHOU
13.  I'pad moxHO 3a1aTh
[v

MIEPEYUCIIUB €TO IEMEHTHI
v o

MaTpHUIEH CMEKHOCTH
[

M300paKeHUEM
[ .

MaTpPHUIEH OCTIKUMOCTH
[ o

Kpyramu Jumuepa
14. I'pad HasbiBaeTcsi ABYI0JIbHBIM, €CJIH

MHOXXECTBO €TI0 BEPIINH M MmoxHO pa36I/ITB Ha JIBa HEMICPCCCKAIOIUXCA MHOXKCCTBA M1 n
M2 Tak, uyTo m7Is1 FOOBIX ABYX BEPIIUH M1, M2 €k , TO B Tpade HeT pedpa, COSTUHSIONIETO
M1 1 mo.

MocJe yAaJIeHus OJTHOTO pedpa OH pacmajeTcs Ha aBa rpada

OH COCTOUT M3 JIBYX HETIEPECEKAIOIINXCSI IUKIIOB
15. I'pad Ha3piBaeTcs MOJHBIM €CJIN:

BCE €T0 BEPIIHMHBI COCTUHEHBI MEX Iy COOO0M;

MHO>XECTBO BEPIIIMH MOYKHO pa30HTh HA JIBa HETIEPECEKAIOIIUXC sl MHOXKeCTBAa M1 1 MoTaK,
YTO IS JIFOOBIX IBYX BEPIIMH My, M2 €CiIu , TO B Tpade HeT pedpa, COSTUHSIONMIETO M1 U my.;

J00bIe JBE €ro BEPUIMHBI COETUHEHBI PEOpOM
16. I'pad conepxut 6 Bepminn u 8 pedep. MaTpuia MHUMIAEHTHOCTH Oy1eT pa3MepoM

® gx8 ' 6x8

' {

8x6 6x6
17. Ecau 100ble 1Be BepiMHbI rpadga MoKHO COeIUHUTDL MPOCTOM enblo, TO rpad
Ha3bIBaeTcs:
v .
CBSA3HBIM JIEPEBOM
i i
OCTOBOM MyIbTUTpadoM

18.  Kakoii aJiropurm ocyuiecTnJisieT NOCTPOeHHEe MUHUMAJIbHOIO OCTOBHOIO /IepeBa :

{ o
Kpackana; JleKkcTphI;

bennmana -®opra;
19.  Jlucrtom aepeBa Ha3bIBaeTcst

e
KOHI_[CBaSI BCpIIHWHA. I/ISOHI/IpOBaHHaH BCpUIMHA.

KOpPEHb JepeBa
20.  Ha pucyHke u300pazkeH



27.

o v o
TIOJIHBIN rpad JIBYIIOJIBHBIN rpad

[ToHerit rpad
IlnanapubiM Ha3biBaeTcs rpadg, KOTOpbIi

n300paXkeH B IMJIOCKOCTH, TaK, YTO €ro pedpa He MepeceKaroTCs
n300paxkeH B INIOCKOCTH, TakK, UTO €ro pedpa nepecekaroTcs

M300pakeH Kak JIBYAOJbHBIN Tpad
IIpocras uens 3T10:

MapIIpyT, I1€ HET IIOBTOPAIOIIUXCS BEPILNH;
MapILpyT, IJe HET MOBTOPSIOUIUXCs pedep;

MapIlpyT, IJ€ HET MOBTOPSIOLUIUXCS BEPIIMH U pedep.
IIyTh, KOTOPBIi BKIKYAET Kaxka0e pedpo rpada G — ToJbKO OIHH Pa3 Ha3bIBaETCSA

o o
OUJICPOBBIM ITYTEM. SHUJICPOBBIM ITUKJIOM.

~
FaMUJIBTOBBIM ITYTEM. TaMUJIBTOBBIM ITUKIOM
PaccTosinue Mexay BeplIMHAMM €CTh

CyMMa JUIMH pe0ep, BXOAAUIUX B MyTh;

JUTMHA KpaT4YalIlIero myTH.
PeOpa Ha3bIBAKOTCH CMEKHBIMU, €CJIH OHU:

WHIIUJAECHTHBI OJHOM M TOM K€ BEPIINHE
napajuieIbHbI

KpaTHbI
Crenennio BEPIIMHbI HAa3bIBAETCSI:

KOJIMYECTBO pedep, BXOSAIINX B BEPUINHY;
KOJIMYECTBO pedep, MHIUICHTHBIX 3TOU BEpIINHE,

KOJIMYECTBO pedep, UCXOAAIINX U3 BEPUINHBL;
BBenuTe nepByio cTpoKy MAaTpPHLbI CMEKHOCTH rpada 0e3 3HAKOB NPeNUHAHUS U
v,

npoodeJioB

OTBeT
28.

0110

Kaxkmue u3 rpagos siBasiiorcst noarpagamu ganHoro rpaga G.



oE

4)

OTBET BBCAUTE B NMOPSA/IKE BO3paCTaHUAA HOMEPOB 0e3 3HAKOB NpenuHaHus U l'[pOﬁeJ'lOB

Orgerl **
29. Ckouabko BepuiuH B 00benuHennu rpagos G u F
;
2 3
[} H 2. .

10
OTtBeT

30. BwbicoTa aepeBa paBHa

ds

OTBert 2
31. Ha pucyHnke npuBeeHa BecoBasi MaTpuiia rpaga, B KOTOpoii Beca 0003HA4al0T
PACCTOSTHUSA MeXKIY coceITHUMHU MyHKTaMu. Onpeneante amuny mapupyrta E-D-C-A

A|B|C|D|E
A 512 6
B |.§ 5
€ |2 2
D 9| 2 a
E |6 3

OTtBeT !

32.  Pebpo, koTOpOeE coeMHsIET BEPIIUHY caMy ¢ c000ii, Ha3bIBaeTCs

netTna
OTBeT

33. B anropurme [edKcTphbl TEKyLIME YHCI0BbIe METKH OTPHLIATEIbHBI

&

BepHo Hesepno
34. B mo06om rpade 4yncjI0 BepuIMH HEYETHOM cTeneHn Y€THO.



BepHro © Hesepuo

35. BepumMHBI CTeNEHU OHMH HA3LIBAIOTCS OpPaThAMU
™) {s
Bepro Hesepuo
36.  Bec ocToBHOrO JepeBa B3BellleHHOro rpaga G paBeH cymMMe BeCOB, MPUIIUCAHHBIX
pedpaM 0CTOBHOIO JiepeBa.
. -~
Bepro Hesepno
37. TI'pad HasbiBaercss MyJabTUTpPadoM, ecid B HEM OTCYTCTBYIOT MET/IU U
napaJjiejbHble pedpa
- &
Bepro Hesepno
38.  Ecau cTeneHb BX0/a BePIIMHbLI PABHA HYJIIO, TO BEPIIMHA HA3bIBAETCHA
HCTOYHUKOM
- o
Bepro Hesepno
39. H3oaupoBaHHAs BepIINHA — BEPIIMHA, CTeNeHb KOTOPOii paBHA HYJIIO, T.€.
deg(v)=0.
- f__
BepHro Hesepno
40. MakcuMaJbHBIH Cpeau IKCIEHTPUCUTETOB BEPIIMH HA3LIBAETCS AMAMETPOM
rpada.
BepHro Hesepno
41.  Marpuna cMe;KHOCTeil BepIInH HeopueHTHpoBaHHOTO rpada A(G) siBiasieTcs
KBA/IPATHOM M CHMMETPHUYHOH OTHOCUTEJILHO IJIABHOW IMATOHAJIN.
. ~
Bepno Hesepno
42. Heorpad Ha3biBaeTcsi CBSI3HbIM, €CJIM JIIOObIE 1Be BePIIMHBI rpadg)a MOKHO
COEMHHUTD LENbIO.
. -~
Bepno Hesepno
43. DJKCUHEHTPHCHTETOM BepPIIMHBI V Ha3bIBaeTCs BeJMYUHA PAaBHASI HAUMEHbIIEMY U3
YyHcesl, CTOSIIIMX B i-TOM CTpoKe.
i o
Bepno Hesepno
44, DaemenTamMu MaTpuibl A(G) ABJISIOTCA YHMC/Ia eIHHALA U HOJIb.
s .
Bepno Hesepno
45. B aaroputMme JleiikcTpbl TeKyIasi YHCJI0Basi MeTKA oNpe/esasieTcsi
. -
CIIOKEHHEM JIBYX MPEIbITyIINX; BBIUUTAHUEM JIBYX MPEABIAYILNX;

CJIOJKEHHMEM C IMOCTOSSHHOM METKOH B CPaBHCHHUEM C npem,mymeﬁ.

110 MUHUMYMY M3 JIBYX IPEAbIAYIIHUX;
46.  OmnpeneJjieHHe MOCTOSTHHO IOMEYEeHHOH BepIIMHbI BKJIOYAeT:

BBIYHCJICHUEC TCKYIIUX MCTOK JIS1 BCEX BCPIIMH U HAXOXKICHUC MUHUMYMA CPEAN HUX;
BBIYHCJICHUEC TCKYIIUX MCTOK JIS1 BCEX BCPHINMH U HAXOXKICHUC MAKCUMYyMa CPEIN HUX;

BBIUMCIIEHUE TEKYILIUX METOK JJIsl BCEX BEPIIMH U HAX0XKJICHHE UX CPEIHErO
apu(pMeTHYECKOTO.
47.  JlepeBOM Ha3bIBaeTCs:

I'pad, comeprxammuii mo kpaHeil Mepe OJIMH LIUKIL.
I'pad, 3aaHHbIi MaTpULIEH MHITUAEHTHOCTH.

Cesi3HbIi Tpad, HE coaepKAIIHUNA TUKIIOB.
48. Jlecom Ha3bLIBaeTcH:



MHOK€eCTBO AEPEBLEB
I'pad, 0O6pa3oBaHHBIN IpU COSAUHEHUH PeOpaMu HEKOTOPOTO YHCIIA AEPEBBEB.

I'pad, 0O6pa3oBaHHBIN U3 AepeBa MyTEM COSIMHEHUS KOPHS peOpaMH cO BCEMU KOHLIEBBIMU
BEpIINHAMH.

49, Ecan AB€ BEPIIUHDBI COCINHCHDBI OIlHOﬁ I[yl"Oﬁ, OHHM HA3bIBAKOTCHA
v -

HMHIWJICHTHBIMU COCCAHUMMU
I

CMC)XHBIMH

50. TI'pad comep:kut 5 BepmnH u 6 pedep. MaTpuna cMeKHOCTH OyIeT pa3MepoM

55 ® sx6

- r

6x6 6x5
51.  Ecau o0ble iBe BepIIMHBI rpa)a MOKHO COCAMHUTH NMPOCTOM Lenblo, TO rpadg
Ha3bIBaeTcs:
v .
CBSA3HBIM JEPEBOM
. .
OCTOBOM MynbTUrpadom
52. AuaroputMm besuimana-®opaa no3possier HauTH

v o
Kparuaiillee paccTosiHue B rpade

,
rapocoueTranue B rpade

i .
MUHUMAaJbHBIN 0CTOB rpada

53. AuroputMm JleiikcTpbl onpeeJisieT:
KpaT4aiimii ocToB rpada;
MOCTPOEHHUE JIepeBa KpaTyalllluX MyTeil;

MOCTPOEHHE MUHIUMAJIBHOTO OCTOBHOTO JIEPEBa;
54.  Auaroputm KpackaJja ocymecTBJisieT:

MIOCTPOCHUE JIepeBa KpaTUallIuX MyTeH;
MIOCTPOCHUE JIepeBa MUHUMAIBHOTO BECa;

MOCTPOCHKE KpaTyaiIiero ocToBa.
55. BepmmHy, He NTPUHAIJIEKAIIYI0O HA OTHOMY pe0py HA3BIBAIOT

HU30JIMPOBAHHOU
i .

OTIIEeNbHOU
i .

KOHIIEBOM
56. BepmmHy, cTeneHH OMH HA3bIBAIOT
i .

BHCSAYEH
. .

OTIIENbHOU
57.  I'pad mMoxHO 3a1aTh
[v

MIEPEYUCIIUB €TO PJIEMEHTHI
v o

MaTpHIIeH CMEXHOCTH
[v

H300paKeHHeM
[ o

MaTpHIIeH JTOCTUKUMOCTH
-

Kpyramu Oiepa
58.  I'pad Ha3piBaeTcs ABYAO0JbHBIM, €CJIH



MHOJKECTBO €ro BepiiuH M MOXHO pa30HTh Ha J[Ba HEMIEPECEKAIOIIUXCS MHOXKECTBA M1 U
M2 Tak, 94To I IF0OBIX ABYX BEPIINH My, My €cliu , TO B rpade HeT pedpa, COeTUHSIONIETO
M1 1 my.

nocJie yAaleHus 0OJHOro pedpa OH pacmajercs Ha JiBa rpada

OH COCTOUT M3 JIBYX HEMEPECEKAIOIIMNXCS IIUKIOB
59. I'pad Ha3pIBaeTCH MOJHBIM €CJIN:

5 .
BCEC €TI0 BepIHI/IHI)I COCINHCHBI Me)KI[y CO6OI/I;

MHO>KECTBO BEPILIMH MOYKHO pa30UTh Ha JjBa HETIEpeceKaroIuXcsi MHOkecTBa M1 1 MeTak,
YTO JJIs1 JTFOOBIX JBYX BEPILKH M1, M2 €Ciiu , TO B rpade HeT pedpa, COETUHSIONIET0 m1 ¥ my.;

 mo6bie JIBE €r0 BEPIINHBI COeTUHEHBI peOpoM
60. I'pad conepxut 6 BepumH u 8 pedep. MaTpuua HHUMAEHTHOCTH OyAeT pa3MepoM
® 8x8 © 6x8
- -

8x6 6x6
61. Eciu s100b1e 1Be BepIMHbI rpag)a MOKHO COEIMHUTH MPOCTOH LEeNbIo, TO rpag
Ha3bIBaeTCs:
s .
CBSI3HBIM JIepeBOM
i i
OCTOBOM MynbTUrpadom
62. Kakoii a1ropurm ocyuiecTBjiasieT NOCTPOeHHEe MUHUMAJIbHOI'0 OCTOBHOTO /1IepeBa :
¢ Kpackana; ¢ JleHKcTpHI;
¢ bennmana -®@opaa;
63.  Jluctom aepeBa Ha3bIBaeTcs
s i
KonueBas BepiivHa. N3onupoBanHas BepIInHa.

KOPEHb JiepeBa
64. Ha pucyHnke u3o0pakeH

N v .
TTOJIHBIN rpad JBYIIOJIbHBIN rpad

[Tonusrii rpad
65. IlaanapHbIM Ha3bIBaeTcsi rpady, KOTOPbIii

I/I306pa)KeH B IINIOCKOCTH, TaK, 4YTO €I0 pe6pa HC IICPECCKAOTCA
I/I306pa)KeH B IIJIOCKOCTH, TaK, YTO €ro pe6pa IMEPECCKAOTCA

1300pakeH Kak JIBY/10JIbHBIN rpad
66. IIpocras uenb 3T0:

MapIlIpyT, I€ HET MOBTOPSIOUINXCS BEPILNH;
MapuIpyT, TJe HET MOBTOPSIOIHUXCs pedep;

MapuIpyT, TJe HET MOBTOPSIOIIKUXCS BEPIIUH U pedep.
67. IlyTb, KOTOpBIii BK/IOYaET Kaxaoe pedpo rpadpa G — ToJILKO 0MH pa3 Ha3bIBaeTCs

o { o
OQUJICPOBBIM IIYTEM. OUJICPOBBIM ITHMKJIOM.

-~
TaMUJIBTOBBIM IYTEM. raMUIBTOBBIM ITMKJIOM
68. PaccrosiHme MeXK1y BepIIMHAMU €CTh




cyMMa JUIHH pebep, BXOASAUINX B ITyTh;

JUIMHA KpaT4auIlero IyTH.
69. PeOpa Ha3bIBAIOTCH CMEKHBIMH, €CJIU OHU:

WHIIMJAEHTHBI OJHOUM U TOM K€ BEPIINHE
MapasieabHbl

KpaTHBI
70.  CreneHbl0 BepIIMHbI Ha3bIBAeTCH:

KOJIMYECTBO pedep, BXOIAIMINX B BEPLINHY;
KOJIMYECTBO pedep, MHIMIEHTHBIX 3TOM BEpIINHE;

KOJIMYECTBO pedep, UCXOASIINX U3 BEPIIUHBI;

71. BBeauTe mepByI0 CTPOKY MATPHIIbI CMeKHOCTHU rpada 6e3 3HAKOB NPEeNUHAHUA U
v,
4
V,
VI ®
Vi
npodes0B

0110
OTtBeT

72.  Kakwue u3 rpados aBjsiiorcsi noarpagamu xanxoro rpaga G.

®
© (D
®
1) 4)

OTBeT BBEANUTE B MOPsI/IKe BO3PACTAHUSI HOMEPOB (€3 3HAKOB NpeNnuHAHNUS U NP0_eJIoB

Otser
73.  CkoibKo BeplIuH B 00bemHeHun rpagos G u F
1
2 3
o H 2. .

10
OTBeT

74.  BbicoTa JepeBa paBHa



OtBeT 2
75. Ha pucynke npuBeaeHa BecoBasi MaTpuia rpaga, B KOTOpoii Beca 0003HA4al0T
PACCTOSTHHUSA MeXKIY COCeTHUMHU MyHKTamMu. Onpeneante amuny mapmpyrta E-D-C-A

AlB|C|D|E
A 5|2 6
B [.5 5
€| 2 2
D 5| 2 3
E |6 3
7
OtBer
76. PeGpo, koTOpOE coequHsIeT BEPIIMHY caMy ¢ c000ii, Ha3bIBaeTcs
netnd
OtBer
7. B aaropurMme JleiikcTpbl TeKylIHe YUCJI0BbIE METKU OTPHLATEIbHBI
- &
Bepno Hesepno
78. B 1060om rpade unci10 BepuIMH He4€THOI cTeneHn Y€THO.
- P
Bepno Hesepno
79. BepmmuHBI CTeNeHH OUH HA3BIBAKTCS OpaThsIMU
- &
Bepno Hesepno
80.  Bec ocToBHOrO JepeBa B3BeleHHOro rpada G paBeH cymMMe BeCOB, MPUIMUCAHHBIX
pedpam 0CTOBHOIO JiepeBa.
s .
Bepno Hesepno
81. I'pad nazpiBaercss MyabTUrpadom, ecjid B HeM OTCYTCTBYIOT NMETJIH U
napaJjjiejibHble pedopa
- &
Bepno Hegepno
82.  Ecau creneHb BX0/a BepIIMHbI PABHA HYJIIO, TO BEPIIMHA HA3bIBAETCH
HCTOYHUKOM
is i
Bepno Hegepno
83.  M3oaupoBaHHAsl BeplUINHA — BepPIIMHA, CTeNeHb KOTOPOii paBHA HYJIIO, T.e.
deg(v)=0.
iv i
BepHo Hesepuo
84. MakcuMaibHbIii cpen IKCHEHTPUCHTETOB BEPIIMH HA3BIBAETCS TMAMETPOM
rpaga.
- -~
BepHao Hesepuo

85.  Marpuna cMe:KHOCTel BepIIMH HeopueHTHpoBaHHOTO rpadga A(G) siBasiercst
KBa/JIPATHON U CHMMETPHYHO! OTHOCHTEJIbHO IVIABHOM JHATOHAJIN.

r'
BepHo Hesepuo
86. Heorpad¢ nasbiBaeTcsi CBI3HBIM, €CJIH JIIOObIE IBe BEPIIMHbI rpad)a MOKHO
COCIMHHUTD LENbIO.



f'
BepHro Hesepuo
87.  DKCHeHTPHCHTETOM BepILIMHBbI V HA3bIBAETCS BeJMYHHA PABHAS HAUMEHbIIEMY M3
YHcesl, CTOSIIMX B I-TOM CTPOKe.

BepHao « Hesepuo
88.  DuemenTamu Matpuibl A(G) ABJISIOTCS YHC/IA eIMHUNA U HOJIb.
Bepro ‘ Hesepno
IIponeHT BHINOJTHEHHBIX TECTOBBIX 3aJaHU I KoJyinuecTBO HAGpAHHBIX 0AJLIIOB
91% - 100% Otmuno 106amioB
81% - 90% OTimuH096a)1I10B
71% - 80% Xopomnio86amios
61% - 70% Y aoBieTBOpUTEIHHO 7 OAITOB
51% - 60% Y 10BIIETBOPHUTETHHOO OAITOB
<50% HeynosnerBopurensno( 6amion




TecToBBII MaTepHaJl 10 TeMe

«OcHOBHBIE 3JIeMEHThl KOMOUHATOPUKI
1. Jlns BceX KOMOMHATOPHBIX 33/1a4 XapaKTePHO CIEAYIOIEE YCIOBHUE:
a) B KOMOMHATOPHBIX 33/1a4aX HCIOJIb3yeTCsl BEIOOP BApUAHTOB;
0) B KOMOMHATOPHBIX 33/1a4ax BCET/Ia UCIIOIb3YeTCs MOHATHE OECKOHEYHOCTH,
B) B KOMOMHATOPHBIX 33J]a4aX HHOT/Ia UCT PeYb O KOHCYHBIX MHOKECTBAX;
I')) KOMOMHATOPHBIC 331a4l TIPUBOJAT K PEIICHUIO YPAaBHEHUH.
2.  llepecTtaHOBKM — KOMOMHAIIMH, COCTABIICHHBIC M3 OJHHUX M TEX JKe€ N PA3IMYHBIX 3JICMEHTOB
Y OTJIMYAIOIIIUECS:
a) ¥ COCTaBOM 3JIEMEHTOB, M UX TTOPSIAKOM;
0) XOTs OBl OJIHUM DJIEMEHTOM;
B) TOJIBKO OJTHUM 3JIEMEHTOM;
T') TOJIBKO TIOPSIIKOM PACIIOJIOKEHUS DIIEMEHTOB.
3. Pa3mMemeHus — KOMOMHAIIMH, COCTABICHHBIC U3 N PA3IMYHBIX HIEMEHTOB MO M AJIEMEHTOB
B KaXJ10M, KOTOPBIE OTINYAOTCH:
a) 0O TOPSIKOM IJIEMEHTOB, TMOO X COCTABOM;
0) 1 COCTAaBOM DJIIEMEHTOB, U UX TIOPSIKOM;
B) TOJIBKO TIOPSIKOM PACIOJIOKEHUS AJIEMEHTOB;
T') TOJIBKO COCTaBOM 3JIEMEHTOB.
4.  CoueraHus — KOMOMHAIIMHU, COCTABJICHHBIC M3 N PA3TMYHBIX JIEMEHTOB IO M AJIEMEHTOB B
KaXJIOM, OTJIMYAIOIIAECS
a) TOJBKO OJHHUM DJIEMEHTOM;
0) MOPSAIKOM UX PACIIOIOKEHNS,
B) IBYMSI DJICMEHTAMU;
') XOTS OBl OJTHUM DJIEMEHTOM.
5. Ywucno coueranuii 6€3 MOBTOPEHUI HAXOAUTCS 1O (hopmyIe:

m _ (n—m)!
D G
m n! _
6)Cs ~ (n-m)im!’
B)C, =n(n—m)...(n—m+1);
cm n!
r) L, —m.

6. Yucno NEPECTaHOBOK M3 N PA3JIMYHBIX 3JICMCHTOB MMECT CICAYIOIIYIO (1)0pMy.]'Iy JJIA
BBIYHCJICHUA:

a) Py =(n=k)!;
6) P, =n!

an _ (m_1)| .

(n+m)t’

r) Pnk =(n+k)!.
7.  ®opmyna yucia pa3MeleHH UMeeT BUA:
a) A" =n(n+1)..(n+m-1)(n+m);
m n!
6) A “hom’
(n—m)!
m

B) Anm



nl
m :
r) A =—.
m!
8.  HNmeer MecTo ciemyromiee NpaBuUiIo MOACUETA PA3IMYHBIX PA3MEUICHUN U3 N 3JIEMEHTOB MO
M 3JICMCHTOB C HOBTOPCHUECM.

a) Ay (n)=m";
6) AT(n) =,

m
B) Ay (n)=n";
T) An’“(n)zn.m.

9.  Ywucno coueTaHwit U3 N 3JIEMEHTOB 10 M ¢ TIOBTOPEHUEM, HAXOAUTCS 110 (hopmyire:

moy  (N+EM-=1)!

DG = i

mey  (N+mM-=1)!

9 Gl = (m-1)in!
CAmpy (D=1
5); o' (M) = (n—m)!n!
r)Crr]“(n)=L!.
(n—m)I'm!

10. Ywucno BCeBO3MOKHBIX NEPECTAHOBOK U3 N AJIIEMEHTOB C 33/IaHHBIM YHCJIOM MOBTOPEHUH,
uMeeT GopMyIy Ul BHIYUCICHUS:

a) Pn (nl’ Nyyess nk) = (n - k)!;
P ( ) n!
6)P,(n,,n,,..,n)=——;
" n,'n,l.n,!

n!
nHn .. +n!’
P, (n,n,,..n)=(Mn+k)!.

11. dopmyna cBsA3M MEXIY YACIOM IIEPECTAHOBOK, PA3MEIICHUH U COYCTAHHI:
a) Ahm = Crrln : Pn;

6) Ay =C - Py;

B) Ay =C'/P,;

r A =Cl IR,

B)P.(n,n,,...,n) =

IIpoueHT BBINOJHEHHBIX TECTOBBIX 3aaHUI KoanyecTBo HaOpaHHbIX 0aJ1110B
91% - 100% Otmmuno 106amioB
81% - 90% OT1nnuH0906a1108B
71% - 80% Xopomo86aios
61% - 70% Y aoBnerBoputenbHo/ 6annoB
51% - 60% Y noBneTBopuTeabHO6 OaIIoB
<50% HeynosnerBopurensuo( 6amion




MunucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit @enepanuu
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
obOpazoBaHus
«CEBEPO-BOCTOYHBIN ®EJIEPAJILHBINM YHUBEPCUTET UMEHU M K.,
AMMOCOBA»

Texamueckuit nuactuTyT (Pprmman) PI'AOY BO «CBDY» B 1. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

PacuerHo-rpaduyeckas padora

3ananme 1. J{ns cnenyromux popmyin Haitn CIH® u CKH®, kaxayto qBymsi ciocodamu
(myTem paBHOCHIIbHBI IPe0Opa30BaHUI U UCHIOJB3Ysl TAOIHUIY HCTUHHOCTH)

1. (X y)A(xvy)

(XAYyV(X—>Yy)AX

X—=>(X—>Y)

X—=>(XVvy)

(x> y) > (y—>X)
(Y% > (x> )
(X>¥Y)A(X>Yy)> X
X/\(x—>y)/\(x—>§/)
XVX—>YAY

0. xAy)—=>Kxvy)

y > X)v(x—>y)

B© © N o 0 krobd

11.
12.
13.

14.

(
(Yo X)AX > (X )
(
(
15. (va)—>(§/—>X)
(
(
(

X y)a(xvy)
y=>X)=>(X->y)Ay

16. XA (XVY)) = (Y = X)

17.
18. V)
19. (X=>yv(xvy)ax
20. (Y=>X)A(X—>Y)

XVgl)/\(x—>y)
X y)A(XvY)

3apanme 2. Jlusa ¢ynxkuum f(X,y,z) BBISICHUTH BONPOC O MPUHAJIEKHOCTH Kiaccam
To, T1, L, M, S.

f(x,y,2z) =(10010111)

f(x,y,2z)=(01100101)

f(x,y,2) =(11011000)

f(x,y,z) =(00111110)

f(x,y,2)=(01111100)

f(x,y,z) =(01100011)

f(x,y,2z) =(10000111)

f(x,y,2z)=(01111001)

N~ WNE



9. f(xy,z)=(01011001)
10. f(xy,2)=(10100111)
11, f(x y,z)=(00100110)
1o f(xy,z)=(10101101)
13 f(xy,2) = (00101000)
14, f(xy,2)=(11101101)
15, f(xy,2)=(01011100)
16. f(x.y,2) =(11011010)
17. f(x,y,z)=(00010110)
18, f(xy,2)=(01101110)
19. f(x,y,z)=(10110111)
50, f(x y,2)=(00010110)

3aganue 3. CocTaBUThH pesIEHHO-KOHTAKTHYIO CXEMY JUIsl JOPMYJIb
(Yo X)vX—>(X—>Y)

(X YA (X>Y)
(y>X)Vv(X>y)Ay
(Xv y) > (y —>X) VX
(XA (XVY)) = (y > X)
(Xvy)A(X>Y)

(x oY) > (xvy)
(X\/ yV(XV Y) A X

(y=>X) > (x> )
0. (x> YAV Y)

11. (mv(xey)/\x

12. (X_>)_’)V(X_> y)
13. X>(vxoy)

14. (xvy) _)(y% X)

15 (Y X > (x> y)
16 XY A(X>y) > X
17 XA(Y > XA (X5 Y)
18. Xv (X Y)AY

19. XAV Y) > (Y > )
a0, (XVY) & (X )

B© 0 N o g k~ w DnpoE

3aganue 4. [loctpouts nBa rpada, coaepkanx He MeHee 4-x BepinH. Haiftu ux
oObeIMHeHNe, MepecedyeHue, Mponu3BeeHrne rpagoB U MPOBEPUTH KOMMYTaTUBHOCTD
npousBeneHniG1-Gz = G2-G1

3aganue 5. /Jan epagh. Ilocmpotime 0Ons He2o mMampuyy pAacCMOAHUL MeHcOy SepUUHAMU,
Hatioume 3KCYEeHMPUCUMemyl 8epuitt, ouamemp, paouyc, YeHmp.



3aganme 6. B rpade G, ¢ moMOIIbIO MaTPHUIBI CMEKHOCTH OMPEACTUTh KOJHUECTBO (Vq, Vg) —

MaplipyTa, JUIMHHBI 3.
\]

V, V3

Vi \ )

3aganue 7. [lng nanHOro rpada COCTaBUTh MAaTpPUIly JOCTHKHUMOCTH, MpPEIBAPUTENHHO
0003Ha4YMB €T0 BEPUIMHBI IPOU3BOJIBHBIM 00pa30oM.

3ananue 8. C momomipio anroputmoB JlelikcTpbl M bemnmvana-®@opna HalTH KpaTyaiiiee
paccrosiHue Benyiiei u3 nynkra A B myHKT C, COIVIaCHO BapHaHTaM MPEACTaBICHHBIM B TaOIUIIE.

Bapuant | Havaneneiii nynkr A | [Ipomexyrounsiii nyHkt B | Koneunsiit nyHkt C
1. A1 Ci
2. Az B3 C1
3. A3 C1
4, A1 G2
5. A2 B> C2
6. As C2
7. A1 B3 Cs
8. A2 Cs
9. As Cs

10 A1 B2 C




N /" s
Y

Y

3ananue 9. Halitu Bce HaTypalibHBIE N, YIOBIETBOPSIONINE YCIOBUIO:

1. C'?2=n*-13

n—.

2. —Tme2  _ g
Amfl : Ps
3. AP-C''=48
14
4- 3 Cr‘lfl __—T
An+1 + n+1 n +1
30

5' n;:l:} + 2Pn71 = - I:)n
7

6. 7C;r:—22 = 3C2nn_}1

7. A: =15- A:fz

8. Al+C'? =14n

G
- AL-Ct 23
10. 7P“—+5 =240
An+3 : Pn74
3amanmue 10.

15
" . 3y 4+ 1
1. Haiitu ACCATBIM YICH PA3JIOKCHHA: X+ ; .

10
2. HaiiTu wieH pasnokeHus (X + _X 2 j , HE coiepKaiuii X (T.e. coaepKaliuii X B HyJIeBOI

CTETIeHH).

m
x-1 , 3[/np-x
3. Ilpu kakoM 3HAYEHMHM X UYETBEPTOE CJaraeMoe PpasIoXKEeHHs (\/2 +V2 ) B 20 pa3

OosblIe yeM M, eclid OMHOMUAIBbHBIN KO3((UIIMEHT YeTBEPTOro CIaraéMoro OTHOCUTCS K
OMHOMMATIBLHOMY KO03(p(ULIMEHTY BTOPOTo ciiaraeMoro kKak 5:1?

5
4, B PAa3JI0KCHUU OuHOMa (3\/§ + \/E) HaWTH WICHBI, HC COACPIKAIIUC UPPALTUOHAIIBHOCTH.

n
5. Haiitu miecToil 4ieH pa3lIoXeHUs (y +X j , €ClIi OMHOMHAIBHBIA KOA(DPUIIUEHT

TPETHEIr0 OT KOHIIA YJICHA PAaBCH 45,



10.

11.

12.
13.
14.

15.

16.
17.

18.

19.

20.

6

2
Hanwucats paznoxenue no ¢popmyne 6maoma HeloToHa U yIPOCTHTS: _\/_ +X
X

n
Haiitu 5-i unen pasnoxeHus: OuHOMA («/a +ij . Ecnn oTHOmIEHME OMHOMHUAIBLHOTO

J3a

Kod((UITMEeHTa YeTBEPTOTO WieHa K OMHOMHUAIIBHOMY KO3 dUITMEHTY TpeThero pasHo 10/3.
CymMma OnHOMHATBHBIX KO3 UIIeHTOB pasnosxeHus paBHa 1024. HaiiTi wieH paznoxeHus
n

2
X"+ ME cozepxamuii x B 11-0if cTemnenn.
13

1
HaiiTu cenpMoii uneH pasnoxxeHus OuHoma | X+
3/ X2

Cymma TpeThero OT Haudajga M TPETbEro OT KOHLA OMHOMHAJIBbHBIX KOA(PPHUIIMEHTOB

n
4 3/
pasoKeHUs (\/§ + 4) paBHa 9900. CKkoJIbKO pallMOHAIBHBIX WICHOB COJAEPKUTCS B ITOM
paznoxeHun?

m
1
Tperbe cnaraemoe pasyioKeHUs (ZX +— | He comepxkut X. [Ipr kakux x 3TO craraemoe
X

30
pPaBHO BTOPOMY CIIaraéMOMY Pa3JI0KeHHS (1 + X3) ?
20
Haiitn HanGonbImii YieH pa3noKeHUs (\/E ++/2 ) :
Ucnonw3ys hopmyny Omnoma HproToHA, BRIYUCITHUTH (\/5 2 )5 :

o 2 \L2
Haiitu HOMep usieHa pa3joxxeHuss OnHoMa (X + X )l , HE coZepIKallero X.

n
MPOU3BEJICHUE YETBEPTOrO OT Hayajga U YeTBEPTOro OT KOHIIa ciiaraeMbix paBHO 14400.

n
. . . 1
Haiitu wHamGospmiuii OMHOMHAIBHBIA  KOA(PGUIIMEHT Pa3IoKECHUS (n +=| , ecmum

Haiitu cpeqnuii uieH pasioxKeHus: (JE ++/b )8 :

[Ipu KakOM 3HaYEHHM X YETBEPTOE CIAraeMoe pasiIoKEHUs (\/ 27t 432 T B 20 pa3 OouibLIe

gyeM M, ecid OWHOMHAIBHBIM KOA()(UIMEHT YeTBEpTOro CIaraéMoro OTHOCHUTCS K
OMHOMHUATBHOMY KO3(h(UILIMEHTY BTOPOTO ClIaraeMoro kKak 5:17?

12

N 1 = N . .

Haiitu unen Pas3JIOKCHUA [— + /X , HC 3aBHUCAIIHNHN OT X (T.e. COZACpIKallu X B HYJICBOU
X

CTEIICHH).
6
1
Hamnucats pasnoxenue no gpopmyse 6unoma HpioToHa M ynpoCTUTh: | — + Jal.
a

5
B Pa3JI0KCHUH OuHOMa (3\/ 3+ A 2) HaWTH WICHBI, HE COACPIKAIINEC NPPALTUOHAIIBHOCTH.

Kputepun onenkn:

ITo uToram BbINOTHEHHs] PA0OTHI- MAKCUMAJIbHBIN 0a,11-10.

- paboTa BBINOJIHEHA MTOJHOCTHIO, IPAaBUIILHOCTH BBIIOJIHEHUS BceX 3aaaHuil — 10 (kaxmaoe
MIPAaBUIILHO BBITIOJHEHHOE 3a/jaHue -1 6am .)



MunucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit @enepanuu
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
obOpazoBaHus
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBINM YHUBEPCUTET UMEHU M K.
AMMOCOBA»

Texunueckuit uuctutyt (Ppunnan) PI'AOY BO «CBOY» B r. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKA

H3yuyenne TeopeTH4ecKoro Mmarepmasa

Lenbto sBAsieTcs yrayOneHne U pacliupeHne TEOPEeTHIECKON MOATOTOBKH.
Tembr CPC:

1. TlpumeHeHHE MaTEeMaTHYECKOW JIOTUKH B MPOTPAaMMHUPOBAHUM U TexHUKe. Jlormyeckue
MapaoKChl U COPU3MBI.
KBanTops! BCeoOTHOCTH U cyliecTBOBaHUsI. [IprMepbl HCTIOIB30BaHMS UX B MATEMAaTHKE.
DOneMeHTapHble (YHKITUU U UX CBOMCTBA; TIOJIHBIE CUCTEMBI (DYHKITHIA.
CriocoObl Hax0XAEHUS MUHUMAJIbHOTO OCTaBHOTO JiepeBa. AnroputMm Kpyckana, [Tpuma.
DiepoBBI LIMKJIIBI; TEOpemMa Ditnepa.
Teopema Xosta 0 mapocodeTaHusIX B IBYAOJIbHOM rpade.
Kpurtepun ouenku:
[Ipu onieHKe OTBETA CTYJEHTA UCIIONIB3YIOTCS CIEYIOIINE KpUmepuu.:
MOJIHOTA U MPaBUJIBHOCTH OTBETA;
CTETEeHb OCO3HAHHOCTH, IOHUMaHUS U3yYEHHOTO;
SI3BIKOBOE O(hOpMIICHHE OTBETA.
0 0a/1J10B — CTaBUTCS, €CJIM CTYACHT HE FOTOB.
0,5 6ass1a - CTYZIEHT MTOKa3bIBAET IOBEPXHOCTHBIC 3HAHUS, JOIYCKAET OITHOKH
1 0aqu1 — BBICTABJISIETCA 3a TPAMOTHO H3JIOKEHHBIM MaTepuall, MOKa3aH BBICOKUN YPOBEHb
OCBOEHHMS CTY/IEHTOM y4eOHOTr0 MaTepuala; MposBIIieT yMEHHE HCIIO0JIb30BaTh TEOPETHUECKUE 3HAHUS
IIPY BBIMOJHEHUH MPAKTUYECKUX 33/1au; MPUCYTCTBYET OOOCHOBAHHOCTh U UYETKOCTbh H3JIOKEHUS
OTBeTa; paboTa COAEPKUT OOOOIIEHHBIE BBIBOABI MW PEKOMEHJIAIMH; AKTUBHO HCIIOJIb30BAHBI
ANIEKTPOHHBIE 00pa30BaTeNbHBIE PECYPCHI.
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