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1. O0mHe moJ10KeHN A

CaMocrosTenbHasd pabora - IUIaHHpyeMass VvueOHasg, VYueOHO-HCCIEI0BaTEIbCKasl,
Hay4YHO-HCCIIeIOBATENIbCcKasd padoTa CTYIEHTOB, BRIIOIHIEMAas BO BHEAYAHTOPHOE (ayIHTOPHOE)
BpeMs II0 3aJaHHIO M IIPH METOJAHMYECKOM PYKOBOJCTBE IIpEIofaBaTelsa, HO ©0e3 ero
HEITOCPEeACTBEHHOI0 y4YacTHS (IIPH YacTHYHOM HEITOCPEICTBEHHOM YYAaCTHH IIPEIlofaBaTells,
OCTABJISIOMIEM BeAYIIYIO POIIb 32 PaOOTOH CTYAEHTOB).

CamocTtogrenbHag padora cTyfaeHToB (CPC) B BY 3e gBngeTcs BaXHBIM BHAOM YUeOHOI
H HAYYHOH MJEATEIIPHOCTH CTyiAcHTa. (CamocrodreipHass padoTa CTYIEHTOB HIPAET
SHAYUTEIBHYIO POIIb B PEHTHHI OBOH TEXHOJIOTHH 00y4YEHHA.

CamMocTosSTenbHasg paboTa SBIISETCS BakHeHInel (OpMOH YCBOEHHSI 3HaHHI. B Xxoje
CAMOCTOSTEILHOH PabOThl CTYJIEHTHL VSICHSIOT 3HAHHSA II0 KOHKPETHOH TeMe Y4YeOHOro
MaTepHana, 3aKpeIULIIOT H VYTOUYHSIOT VY K€ HM3BECTHBIE H OCBAaHMBAIOT HOBHIE KAaTETOPHH.
CralKHBasiCh ¢ HEAOCTATOYHO ITOHSITHBIMH 3JIEMEHTAMH TEMBI, CTYAEHTEI CTPEMIATCS HAXOIUTh
OTBETHl WIH (PHKCHPOBATh BOINPOCHI IS ITOCTAHOBKH M VYSICHEHHS HX Ha KOHCYIbTAI[HH C
IIperogaBaTelleM WIH BO BPpeMS IIPaKTHYECKOIrO 3aH ITHS.

3aJaul CaMOCTOSTEILHOH Pa0OTEI COCTOST B CIIEIVIOIIEM:

1. Pa3sBUTE IOrHYeCKOE H alr OPHTMHYECKOE MBIIIUIEHHE.

2. BrpaboraTh IepBHYHBIE HABBHIKH MAaTeéMAaTHYECKOIO HCCIEMOBAHHMS ITPHKIIATHBIX
BOITPOCOB.

3. Bripaborare HAaBBIKH JOBEACHHS PEINEHHUS 3afaydl JO IMPHEMIEMOrO IPAKTHYECKOTO
pesyibTaTa — 4YHClIa, IpaHKa, TOYHOIO Ka4eCTBEHHOI'O BBIBOJIA C IPHMEHEHHEM aJleKBaTHBIX
BEIYHCIIHTEILHEIX CPEICTB, TaOIIHII, CITPaBOYHHKOB.

4. BrrpaboTaTh YMEHHE CaMOCTOSTEIBLHO pa30bHpaTrhbcd B MaTeMaTHUECKOM arapare,
IIPHMEHSIEMOM B JINTEPATVPE, CBSI3aHHOH CO CIIEI[HAIBHOCTHIO CTYIIEHTA.

5. Hayuute omnepHpoBars aOCTPaKTHEIMH OOBEKTAaMH M aJIeKBaTHO VIIOTPeOIISATh
MaTeMaTHYECKHE TIOHSITHS H CHMBOJIBI JIJIS BBIPAKEHHS KOIMYECTBEHHBIX H KaYeCTBEHHBIX
OTHOIIEHH.

CaMocrosgreipbHasg padora cCTyAeHTa TII0 VYYyeOHOH  JUCIIIUIMHE  «/[HCKpeTHas
MaTeMaTHKa)» BKIIFOYAET ITOATOTOBKY K IMPAKTHYECKHM 3aHSATHSIM H BBITIOJTHEHHE ITPAKTHUE CKHX

BEH[EIHIIﬁ:. CAMOCTOATCJIBHOC H3VUCHHE TCM WE@HGI‘G MATCPpHAII4 11O pEﬁI{GMEH,I[}"EMGﬁ JIMTCPATYPE

HC IIGHD%%W%W&I)M&MIG}H—EIX PECYPCOB.

NEKTPOHHOW MOAMMCHIO
Ceprudmkar:  2C0 cTQATeIbHASL -RA0eTa, IO THCIHIUINHE « J[HCKpeTHas MaTeMaTHKa» HallpaBJIcHa Ha

Bnapneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OPMHPOBAHIIC CIICAVYIOIIHX KOMITIETeHITHH:
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IImaHmpye MEIE
pe3yIbTaThl 00yUeH A 110

Kom
(hOpMy THPOEKA Kom, popMympoBKa ICIIMILUIIHE (MOIYIIIO),
HHIHKaTOpa XapaKTepPH3VIOIIIE HTaIlbI
ROMIICTCHIMH (hopMHPOBAHH KOMITe TEHIIII,
HHTHKATOPOB
OIIK-3: N/-1onks 3HaeT [IprMeHsIeT
Crioco0eH HCIIOIMB30BATh | HEOOXOMHUMEIE ~ MaTeMaTHYecKHe | HeoOXOqHMEIe
He0OXOHMBIE METOABI VIS PEIIEHHS 3aJay | MaTeEMaTHYECKHE  METOJEBI
MaTeMaTH4YeCcKHe MeTOIBI | oOeclieueHHS 3AIlMUTHL | IS PEIIEHHS 3az1au
VIS pellleHHsS  3aJay | HHQOPMAIHH. Npo¢eCCHOHATBHOMH
IpodeccHOHaILHOM N/-20nxs YMeeT | 1eITeIbHOCTH.
e aTelIbHOCTH IIPHMEHSTH COBOKYITHOCTh

He0OXOIHMBIX MATEMATHYCSCKILX
MCTOOOB [MJIAd PCIICHHA 3aJd414

o0ecIieYeHH 3aII[HUTHI
HH()OPMALTHH.

U -3onks Hapgemnen
HaBBIKaMH ITPHMEHEHHS
COBOKYITHOCTH He0O0XOJHMBIX

MATCMATHYUCCEKIIX  MSTOAOB  OJIAA
PEIICHITA 34044 oOecrieueHHI

3AIIHTHl HH()OPMAI[HH.

2. Ilean | 333248 CAMOCTOAT €JIbHOH PadOThI

Beayimasg 1eins opraHuzaliil M ocyinecTBiIeHHS CPC coBmagaer ¢ ILETRIO OOYYEHHS
CTyJeHTa — (pOpMHpOBaHHe HaOopa OOIeHAayYHBIX, IIPO(eCCHOHAIBHBIX H CIIeI[HaIbHBIX
KOMITETEHITHI OyayInero 6akaiaaBpa I10 COOTBETCTBYIOIIEMY HaIIPaBIIEHHIO TTOATOTOBKH

[Tpu oprammzaipm CPC BaKHBEIM H HEOOXOHMBIM YCIIOBHEM CTaHOBSITCS (pOPMHPOBaHIE
YMEHHS CaMOCTOSTEIRHON PadOThl IS IPHOOPETEHHMS 3HAHHI, HABBIKOB M BO3MOKHOCTH
OpraHM3aIiiy Y4eOHOH H HAYUYHOH JeSTelbHOCTH. 1[embro caMOCTOSTEIbHOH padoThl CTYIEHTOB
SBIISIETCS OBJIaJIeHHE (PYHIaMEHTAIbHBIMH 3HAHHSAMH, ITPO(ECCHOHATLHBIMH YMEHHSIMH H
HAaBBIKAMH  JeSATEJIBHOCTH II0 IPO(QHIFO, OILITOM TBOPYECKOH, HCCIIeJLOBAaTEIIbCKOM
IEeSTETBHOCTH. CamocrtosgrenpHass  pabora CTYJIEHTOB CITOCOOCTBYET Pa3BUTHIO
CaMOCTOSTEIPHOCTH, OTBETCTBEHHOCTH H OPraHN30BAHHOCTH, TBOPUYECKOI' O ITOAX0/Ia K PEIIEHHIO
mpo0OIeM y4eOHOr0 H Ipo()eCCHOHAIIEHOTO YPOBHSL

3ajgauamMu CPC gBISIOTCS:
- CHCTEMATH3aI[MI M  3aKpeIUIeHHe IIOIYYEHHBIX TEeOPEeTHYECKHX 3HAHHH |
IIPaKTHYECKIX YMEHHI CTYAEHTOB,
- VIIIyOIIEHHE U PACIIHPEHHE TEOPETHUECKHX 3HAHII,

KYMEHT NOONWUCAH -
= ange@pMHPR ey MCHHH HCIIOJIIb30BATh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYTIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

BranendkOKYIMESHTALTHRO:H CHSHHAJIBRHYIO THTEPaTypy,
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- pPasBHTHE ITO3HABATEIIbHEIX CIIOCOOHOCTENM H AKTHBHOCTH CTYAEHTOB. TBOPYECKOM
HHHITHATHBEBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH H OPraHM30BaHHOCTH,

- (pOpMHpPOBaHHE CaMOCTOSTEILHOCTH MEBIIUIEHHS, CITOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CaMOpPeaTH3al[HH,

- pPa3BHTHE HCCIIEJOBATEIIbCKHX YMEHHI,

- HCITONTb30BaHHE MaTepHalla, COOPaHHOTO H IIOIIYYeHHOrO B XOJl€ CaMOCTOSTEIbHBIX
3aHSATHIT Ha CeMHHapaX, Ha IIPAKTHYECKNX M JIa0OpaTOPHBIX 3aHSATISIX, IIPH HaIlHCAHHH
KYPCOBEIX H BBITYCKHOH KBaJIH(PHKAIMOHHOH paboT, II 3] (QEeKTHBHOH IIOJTOTOBKH K

HTOI'OBEBEIM 3aYcTaM H SK3aMCHAM.

3.TexHOoIOrHYeCcKaA Kapra caMocCT OfITEJILHOM pﬂﬁﬂT bl CTYAECHT A

O06BeM YacoOB, B TOM YHCIIE
BH 1eaTebHOCTH (acTp.)
Kozt CTYACHTIOB CpeacTBa H KOHTaKTH
peam3yeMBIX
KOMITET SHIIIT TEXHOJIOTHH as padora
OIleHKH CPC C Bcero
IIpEIoiaBa
TEIEM
1 cemecTp
OIIK-3 (U]I-1, | IloaroToBka K nekinsM | Komrmiekr 9.9 1.1 11
UNn-2, U11-3) 3alaHHH H
BOITPOCOB IO
pazjenam
IUCIIMIUTHHEL
OIIK-3 (U]I-1, | IloaroToBKa K Komrnekr
-2, U]1-3) IpaKTHYe CKHM padoTaM | 3aJaHHH H
BOITPOCOB ITO | 5.4 0.6 0
pazjenam
IUCIIHIUTHHEL
OIIK-3 (U]]-1, | CamocTosTeIbHOE Komrnekr
UN-2, U1-3) IB3YUYEHHE JIMTEPATYPHI I10 | 3aaHHH 1
TeMaM 1-16 BOIIPOCOB IO | 9 1 10
pazlienaMm
IUCIIHTUTHHEL
Hroro 3a 1 cemecTp 24.3 2.7 27
HUToro 24.3 2.7 27

4.“(]])!1[[0]{ BbLIIOJIHEHHSA CaAaMOCT 0ATeIbHOHN pﬂﬁﬂTbI CTYICEHTOM

4.1. Memoouueckue pexomenoauiiii no pabome ¢ yuebHoll aumepamypoil

IIpn padore ¢ KHHTOH HeOOXOAHMO IIOAO0OpaTh JHMTEPaTypy, HaAYVUHTHCS ITPABHIBHO €€
qgﬁﬁmgmﬂ noji0opa IHTEPaTyphl B OHOIHOTEKe HCIIONB3YIOTCS al()aBHTHEIH H

HHTATh, EW:

CHCTeMaPiEie eRI P aAai TSP,

gj;’;‘;f:jm o Jy%}ﬁ%ﬁ%ﬁ‘%ﬁ {Th. Y10 PallifOHATbHbIE HABBIKH PaOOTHl ¢ KHHTOIH - ATO BCETa OONMBINAs

OBd 1dTbHHA EHEEH,EI@DEHEI

SKOHOMHA BPCMCHIT H CIHIL
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IIpaBWIBHEIN II0A0O0pP VYEeOHHMKOB PEKOMEHAVETCS IIPEerojaBaTelleM, YHTAFOII[HM
IEKITHOHHBIH Kypc. HeoOxomumasa nmuTeparypa MOKeT OBITh TakkKe yKa3aHa B MeTOHYECKHX
pa3paboTKax IO JJaHHOMY KYpCY.

M3ydass matepnan 1mo y4eOHHKY, clelyeT IepexXOoqHTh K CIEAYIOIIEMY BOIIPOCY TOIBKO
IOCIIe IMPABIILHOIO VYSICHEHHS IIPEABIAYINErO, OIMMCHIBas Ha OyMare BCe BBIKIIQJKH H
BBEIUHCIIEHHS (B TOM YHCIIE Te, KOTOphle B YUeOHHKe ONYINEHBI IUIH Ha JIEKIHH JaHbI JJIST
CaMOCTOSITEIIbHOI'O BEIBOJIA).

[Tpn m3ydyeHHH m000H JHUCIHIUIHHBL OONBIIYIO H BasKHYIO POJIb HIPaeT CaMOCTOSTEIIbHAS
HHIHBHIYaIbHas padoTa.

Oco0oe BHHMaHHE CIeAyeT OOpaTHTh Ha OIPeJelIeHHE OCHOBHBIX ITOHSATHIL Kypca.
CTyIeHT JOIDKeH MOAPOOHO pa30HpaTh IIPHMePBI, KOTOPHIE MOSCHSIIOT TaKHe OIpeleleHHS, H
yMeTh CTPOHTh QHAJIOTHYHEIE IIPHMEPBI CaMOCTOATENbHO. HyKHO [J0oOHBaThCcsS TOYHOIO
MpeJcTaBIIeHHSI O TOM, YTO H3y4yaelllb. lI0JIe3HO cOCTaBIIITH OIIOPHBIE KOHCIIEKTHI. [IpH
H3YUYEHHH MaTepHalla 10 Y4eOHHKY IIOIIE3HO B TETpPagH (Ha CIEIHaIbHO OTBEJEHHBIX ITOILIX)
IOTIOIHSATh KOHCIIEKT JIEKIMH. TaM ke clIeQyeT OTMeYaTh BOITPOCHI, BEIJEIEHHBIE CTYAEHTOM
IS KOHCYIIbTALMH C ITPEItolaBaTeIIeM.

BEIBOJIBI, TIOTYYEHHEIE B pPe3ylIbTaTe H3YUYEHHS, PEKOMEHAYETCS B KOHCIIEKTE BBIIEIISTH,
yT0OBI OHH IIPH ITEPEYHTHIBAHHH 3aIIHCEH JTyYIlle 3allOMHHAINCE.

OIBIT ITOKA3bIBAET, YTO MHOIHM CTYAEHTaM IIOMOTaeT COCTABJIEHHE JIHCTa OIIOPHBIX
CHTHAJIOB, COJAEP KAIIEro BaKHEHIIIHE H HaHOOJIee YacTO yIoTpeOiIseMble (POPMYIIBI M ITOHSITHSL
Takoil THCT IOMOTraeT 3allIOMHHTHL (POPMYJIBI, OCHOBHBIE ITOTOKEHHS JIEKI[HH, a TaKKe MOJKET
CITYKHTh ITOCTOSHHEIM CITPaBOYHHKOM JIJISI CTYJIEHTA.

YreHHe Hay4HOrO TeKCTa SIBJISETCS YacThIO ITO3HABATEILHOH JeATeNbHOCTH. Ee Ienmp —
H3BIeYeHHEe U3 TeKcTa HeoOXOoAuMOH HHpopMalHH. OT TOro Ha CKOIBEKO OCO3HAHHA YHTAFOIIHM
COOCTBEHHAs1 BHYTPEHHSSI YCTAHOBKA IIPH OOpallleHHH K IT€YaTHOMY CJIOBY (HAHTH HY KHBIE
CBEJlcHHS, YCBOHTh HH(OPMAIHIO ITOJTHOCTHIO HIIM YAaCTHYHO, KPHTHYECKH ITPOaHaIH3HPOBAThH
MaTepHaI H T.I1.) BO MHOTOM 3aBHCHT 3()(peKTHBHOCTh OCYINECTBIIIEMOIO JIeHCTBHSL.

BEIIEILSIOT uemblpe 0CHO6HbIE YCHIAHO6KU 6 UWHEHUN HAYUHO20 MeKCma:

HH(OPMAIHOHHO-TIOHCKOBEIH (3a/jaya — HAHTH, BRIJEIIHTH HCKOMYIO HH()OPMAI[HIO)

yCcBaHBaromias (YCHIHMS YHTaTelIsd HaIlpaBIeHBI Ha TO, YTOOBI KaK MOXKHO IIOJIHEE
OCO3HAaTh M 3allOMHHTh KaK CaMH CBEJEHHS H3JIaracMble aBTOPOM, TaK H BCIO JIOTHKY €ro
paccyKIeHHI )

aHAJINTHKO-KPHUTHYECKass (YHTATeIh CTPEMHTCA KPHTHYECKH OCMBICIHMThL MaTepHall,
ITPOAHAJIN3HPOBAB €I0, OIPEAEIINB CBOE OTHOIIEHHE K HEMY)

TBOpUYecKas (Co3[laeT y YHTATEII TOTOBHOCTh B TOM IJIH HHOM BHJE — KaK OTIIPaBHOIT
ITYHKT JIJISI CBOHX pacCy KIeHHI, KaK oOpa3 I JeHCTBHS II0 aHAJOTHH H T.II. — HCIIOIB30BaTh
CY/KJEHHS aBTOpa, XOJ[ €ro MeICIel, pe3yiabTaT HaOIMIOAeHHS, Ppa3pabOoTaHHYIO METOIHKY,
JTOTIOIHHTE HX, ITOABEPTHYTH HOBOH ITPOBEPKE).

4.2. Memoouueckiie pexomeHoayuil 1o NOO20M 06Ke K NP AKIMUYeC KUM 3AHIMUAM

st toro 4ToOBl IMPAaKTHYECKHE 3aHATHS IIPHHOCHIN MAaKCHMAallbHYIO IIONB3Y,
HeOOXOAHMMO ITOMHHTE, UTO VIIPpa)KHEHHEe M PEIleHHe 3aJayd MPOBOASICS IO BEIYHTAaHHOMY Ha
TIEKIMSAX MaTepHaly M CBS3aHBI, KaK IIPABIIIO, C JeTalbHBIM Pa30opoM OTAEIBHBIX BOITPOCOB
JIEKIIMOHHOIO Kypca. Creayer MOMYEPKHYTH, UYTO TOIBKO ITOCIIE YCBOEHHS JIEKI[HOHHOIO
MaTepHajla C OIpeJIelIeHHOH TOYKH 3peHHs (a HMeHHO C TOH, ¢ KOTOPOH OH H3JIaraeTcs Ha
IEKIHAX) OH OyJIET 3aKPeIUISIThCS Ha IPaKTHYE CKIX 3aHSATHSX KaK B Pe3yiIbTare OOCYKIeHHS H
aHAJIM3a JIEKI[HOHHOIO MaTepHalna, TaK H ¢ ITOMOIIBIO pPellleHH ITPOOIeMHBIX CHTYAI[HH, 33 ay.
[IpH 3THX YCIIOBHSX CTYAEHT HE TOJIBKO XOPOIIO YCBOHT MaTepHall, HO H HAYUHTCS IIPHMEHAITh

ero Ha NPEgiHIKe;, & faklike MOMyYNT NOMOMHUTENBHBIT CTHMYN (M 5TO O4YeHb BaKHO) UL
Cepruc AKTHBHOMOIEPOPASOTKEE TERKI[PEI000043E
Snapenew:  WeC ST PET IIONEIIEE “uTO peleHne KaKIOH YUeOHOH 3aJauyH JOIDKHO JOBOJHUTHCSI O

OKOHYATCJIBHOI'O JIOTHYCCKOI'O OTBCT4, KOTOPOI'O TpEﬁ}*’ET YCIIOBHC, H IIO BOSMOKHOCTH C
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BEIBOOM. HGH}"‘IEHHBIﬁ OTBCT CIICAYCT IIPOBCPHTD CHGGG@HI‘»-HI:, BBITCKAIOIIMHMIL H3 CYIICCTBA
OaHHOH 3amaur. llolesHo Takxke (ECJ]II EGBMG}KHG) pPeEIaTek HECKOJIBKHMH crrocobaMH H

CPaBHHTE IIOJIIYHUCHHBIC PC3YIIbTATHI PeltteHHe 3amady JaHHOI'O THIIA HYAKHO IIPpOQOIIZKATh 0
]’[pIIGﬁpETEHH_H TBEPABIX HABBIKOB B HX PCIIICHHII.

4.3. Memoouueckiie pexomeHoayiiil NO CAMONPOGepKe 3H AH1iLl

[Iocne M3y4YeHH OIPEIEIeHHON TEMBI IO 3aIlicsIM B KOHCIIEKTE M YUEOHHKY, a TaKXKe
PEIIEHHS JTOCTAaTOYHOI'O0 KOIMHYeCTBAa COOTBETCTBYIOIMX 3aJayd Ha IMPaKTHUYECKHX 3aHSITHSIX H
CaMOCTOSITEJIbHO CTYIEHTY PEKOMEHAYETCS, ITPOBECTH CaMOITPOBEPKY YCBOEHHBIX 3HAHMI,
OTBETHB HA KOHTPOJILHEIE BOIIPOCHI II0 H3YYEHHOH TEME.

B cnydae HeoOXOMMMOCTH HYKHO EIIE pa3 BHUMAaTEIbHO pa300paTrkcsa B MaTepHalle.

MHorga HeIoCTaTOYHOCTh YCBOSHMS TOI'O IIH HHOI'O BOITPOCA BBISCHSETCS TOJBKO ITPH
H3YUEHHH JaILHEMINEro MaTepHaia. B 3TOM ciaydae HaJo BEPHYTHCSI Hazal U ITOBTOPHTE IITIOXO
YCBOEHHBIH MaTepHall. BaXHBIH KpHTepHH YCBOEHHS TEOPETHYECKOIO MaTepHalla - YMeHHE
peIIaTh 3aJavyd WM IIPOHTH TECTHPOBAHHE IO ITPOHIAeHHOMY MaTepHany. OIHAKO Cleayer
IIOMHHTB, YTO IIPABIJIBHOE PEINEHHE 3aJayH MOJKET IIOIIYYHUTLCS B Pe3yiIbTare ITPHMEHEHHSI
MeXaHHYECKH 3ayYEHHBIX (POpMYyII Oe3 IIOHMMAaHN I CYITHOCTH TEOPETHYECKHX ITOJIOKEHHI.

S.KoHTpoJb caMocTOATEILHOM PadoThI CTY/I€HTOB

B paMKax peHTHHIOBOH CHCTEMBI YCIIEBAEMOCTEh CTYAEHTOB 110 KaKIOH U CIIHMIUIHHE
OLIEHHBAETCS B XOJI€ TEKYIIETO KOHTPOIIS H IPOMEKYTOUHOH aTTeCTal[HH.
Texkymun KOHTpoJIb

PelITHHroBas oleHKA 3HAHHH CTY/JEHTA

No By nesarebHOCTH CTYIEHTOB CpoKH Ko
IUTI BBITIOTHEHNA HUYECTBO
OarioB

1. [IpakTHUYeCKOE 3aHATHE 5 5 15
HEeJIeIs

2. [ IpakTHueckoe 3aHsarHe 10 10 20
HEJIETIS

3. [ IpakTHyecKoe 3aHsgTHE 15 15 20
HEJIETIS

HToro 3a 3 cemectp 33

NTtoro 33

MakcHuManbHO BO3MOXHEIN Oarll 3a BECh TEKYIIHH KOHTPOIb VCTaHABIIMBASTCS PAaBHEIM 3.
TekyIllee KOHTPOJIbHOE MePOIIPHATHE CUHTAETCS COAHHBIM, €CIIH CTYAEHT ITOIYYHII 3a HETO HE
MeHee 60% OT YCTAHOBRJIEHHOI'O IS 3TOrO KOHTPOIS MaKCHMalbHOro Oayura. PeHTHHTOBBIH

0aJIJI, BBICTABIIIEMEIH CTYAEHTY 3a TeKyIlee KOHTPOJIbHOE MEPOIIPHATHE, CJaHHOE CTYAEHTOM B
YCTAHOBJIEHHEIE TI'Pa()HKOM KOHTPOJIbHEIX MEPOIIPHSTHI CPOKH, OIPEIENseTCs CIeTyFOIHM

00pazoM:
NOKYMEHT MOLMVCAH
——3IERTPORFDOW TTOMTVICEI0 Peil | 5 p
Ceprudmpr:  2C0000043E9ABSEH26 &R BRHIQ T HICHIA elmun2o6sl ban (6 % om
Bnapeney L”EEJWDBKWMW@MHHHH MAKCUMAIbHOZ0 da/ula 3da KOHMPOJ/IbHOE
3a0awue)
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Omniiyn viil 100
Xopoutuii 80
Yooenemeopumensuuiii 60
Heyooenemeopumensnuiii 0

6. CIHCOK JIHTEPATYPBI
6.1. IlepeveHn 0CHOBHOM JIMTEPATYPLL
3apurioBa, 2. P. Jlekipm 1o ZHUCKpeTHOH MareMartHke. MareMaTHyecKasl JIOTHKa. yueOHOe
nocodue / 3. P. 3apunora, M. I'. KokoTtunkoBa, JI. A. CeBacTbstHOB. — Mocksa : PoccHIiCKHIT
VHHUBEPCHTET  ApyxkObBl  Hapomos, 2014 — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.1iv/22190 html
6.2. llepevyeHn JOMOJIHHUT eJILHOH JIMTEPATYPHI:
Xarraptu, P. JlMckpeTHad MaTeMaTHKa JJI9 IIPOrpaMMHCTOB : yueOHOe mocoOme / P.
Xarraptu. — MockBa : Texuocdepa, 2012. — 400 c¢. — PexnM JOCTYIIa:
http://www 1prbookshop.ru/12723 html
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COAEPKAHHE

IIpaktnueckas padora Nel. CrocoOpl 3amaHHsg MHOXKeCTB. OrIlepalliH HaJ
MHOKEeCTBAMH.

IIpaktnueckas pabdora Ne2. OrtHomeHHS. OTHOINEHHS SKBHBAJIEHTHOCTH.
OTtHoIleHHe T1iopsaka. (CpoHcrBa OTHOMIEHHH. OToOpakeHHSI. HMHBeKIm,

CIOpPbeKIHS, OHeKIHs. [IoHaTHe PYyHKIHH.
IIpakriyeckast padora Ne3. OCHOBHEIE alreOpaHyecKHe CTPYKTVPHI.

IIpaktnueckas pabdora Ned. OrmepalliH HaJ BBICKa3bIBAaHMSAMH. [ alJHIfel
HCTHHHOCTH. JIOTHUECKHE 3a1a4H.

[IpakTHueckas padbora NeS. McunciaeHHe BrICKa3bIBAHHH. AITOPHTM YHH(DHKALHH.
[ IpaBiia BEIBOIA.

[Ipaktnyeckass padora Ne6. FcumcineHne mpeapKaToB. ABTOMATHYECKOE
JIOKa3aTEIbCTRO TeopeM. MeTO Pe3OIFOLIHI.

[IpakTHueckass pabora Ne7. CriocoOwrl 3amanHnsg OyiieBoH (yHKIMH. TaOmia
HCTHHHOCTH OYIeBOH (PYHKI[HH.

[ Ipaktiyeckas padora NeS. [IprMeHeHHE 3aKOHOB aJIreOphl JIOTHKH.

[Ipaktinyeckass padora Ne9. JIM3BIOHKTHBHEIE H KOHBIOHKTHBHBIE COBEPIIEHHEBIE
HOPMaJIbHbBIE () OPMBEI.

[IpakTtnueckas padora Nel(. AJTOpHTMEI ITOCTPOEHH S IIOIIHHOMOB JKeraaIkiHa.

IIpaktnueckasgs pabora Nell. PasmelleHHs, IIepeCTaHOBKH, COYETAHHS B
KOMOHMHATOPHKE.

[IpakTnyeckasa paGora Nel2. IlomcraHoBkH. EHHOMHAaIbHBIE KO3(] (PHIFEHTHI.
Paz0ueHms.

[IpakTnyeckasa pabora Nel3. OcHOBHBEIe XapaKTepHCTHKH TI'padoB. MaTpHIpI
CMEKHOCTH H HHIHAeHTHOCTH. OIIepal[HH HaJ rpad)aMH.

[IpakTHueckas padora Nel 4. Dinepor rpad. KpHureprii 3HI1epOBOCTH.
[TpakTryeckas padora Nel 5. 'aMIIIBTOHOB Tpad.

[Ipaktnueckas padora Nel6. Amropurm @opmpa — bemiMaHa HaxOXKIeHHS
MHHHMAJIEHOIO ITYTH B HAIPYKEHHOM OPHEHTHPOBAHHOM Ipade.

[IpakTryeckas padora Nel 7. 3agaua HaxoKaeHHSI KPHTHYECKOIO ITYTH B rpade.
[Ipaktnueckas padora Nel8. IlocTpoeHHE MHHHMAIBHOI'O OCTOBHOIO JEpeBa

HarpyKeHHOro rpada
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BBeaeHue
1. leab 1 328249 H3YYEeHHA JHCIHILTHHDI

[lenp mucipmummHBL: (opMHpoBaHHe HaOopa OOIIEITPo()eCCHOHAIBHBIX KOMIIETEHI[HI

OakajraBpa I10 HarrpaBleHHIO oAroToBKH 10.03.01 MudopMaimonHas 0e3011acHOCTb.

3alayil OCBOCHHS JHCI[HIUIHHEI: (bﬂphﬂIpGEElHHE HPEI[CTEIEHE:HI]I‘T O PpoJjoi H MCCTC
MATEMATHEKIT B COBPCEMCHHOM MHPE, 5STalldX Pa3BHTHA, VYHIIBCPCAIIBHOCTH €€ IIOHSITHI H
HPEI[CTHBHEHI]IUI; (prhﬂ[pDEElHIIE }MEI—HIﬁ HCIIONb30BaTh HeOOXOMHMBIE MaTeMaTHUYEeCKHE
METOJbI JJIA PEIICHITA 3a149 Hpﬂd)EGCHDHElJILHGﬁ HAEATCIIBHOCTI.

2. ObopyaoBaHe H MATePHAJIBI

[IpakTtrueckne paloThl IO MAHUCIHOUIMHE «J[HCKpeTHas MaTeMaTHKa» IIPOBOMSTCS B
yYeOHOH ayIHUTOPHH C MYIBTHMeAHAa OOOPYAOBAHHEM. TIIPOEKTOpP, KOMIIBIOTEDP, SKpaH
HAaCTEHHBIH.

3. HaumeHoBaHHe NPAKTHYECKHX PadoT

Ne HanmMeHOBaHHe TeM JUCIHILIAHBI, HX KPpaTKoOe OobeM N3 Hux
TeMblI coJep:raHue JacoB NpaKTHIEeCKAs
MOJAroTOBKA, YaCOB
1 cemecTp
1 CrocoOpl  3aJaHHSI MHOXKeCTB. Ornepaigii  Haj 1.5 1,5
MHO’KEC TBAMH.
2 OTHOIIIEHHA. OTHOIIeHH A SKBHBAJIIEHTHOCTH. 1.5 1.5
OTHoleHHe  Iopsaka. CBOHCTBA  OTHOIIEHHIH.
Oto0paxeHnsa. HHBEKIHS, CIOPBEKIHSA, OHEKIIHS.
[ToHsaTHe (PYHKIHH.
4 (OCHOBHEBIE alreOpanyecKHe CTPYKTYPEI. 1,5 1.5
5 Omepaiii  HaJ  BBICKA3pIBAaHHSAMH.  Ta0JmHarel 1.5 1,5
HCTHHHOCTH. JIOorHYecKie 3a1auH.
5 HUcwuiciaenie BBICKa3bIBAHHIIL. AT opHTM 1.5 1.5
yHHU (puKkarrm. [IpaBria BEIBOJA.
3 HUcurcneHne IIPEJHKATOB. ABTOMaTHUYECKOE 1.5 1.5
IOKa3aTelIbCTBO TeopeM. MeTo pe3OoroLIii.
7 CrrocoObl  3ajaHns OyneBOH (YHKIMH. TaOmHia 1,5 1.5
B HCTHHHOCTH OYIIeBOH (DYHKITHH.
? [ IprMeHeHHE 3aKOHOB areOphl JIOTHKH. 1,5 1.5
8 JIN3BIOHKTHBHBIE H KOHBIOHKTHBHBIE COBEPIIEHHBIE 1,5 1.5
HOpPMalIbHbIE (POPMBEI.
S AJTOPHUTMEI TTOCTPOEHHS ITOIIMHOMOB sKerankiHa. 1,5 1.5
9 PasmerieHHS, IIEpEeCTaHOBKIH, couyeTaHH B 1.5 1.5
KOMOHHATOPHKE.
9 [TogcraHoBkH. EHHOMMAaMbHBEIE  KO3(D(QHIIHEHTHI. 1.5 1.5
Paz06meHH.
13 OCHOBHBIE XapaKTEPHCTHKH TIpadoB. MaTpHIIBI 1,5 1.5
CMEKHOCTH M HHIMAEHTHOCTH. OrIepanud Hax
rpadamu.
M oimepomnpaty KpHTeprii siinepoBocTH. 1,5 1,5
MR 5700 5T L5 L5
Ceptud) M 0043E ) )
Branenpy: | GayxpeATOPHIMEarniROpPIa  —  belrMaHa  HaXOXISHHS 1.5 1.5
MHHHMAJIBHOT'O ITYTH B Harpy KeHHOM
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OpHEHTHPOBAHHOM Ipade.

15 3ajaya HaXOXJIeHHI KpHTHYE CKOr O ITYTH B rpade. 1,5 1,5
16 IlocTpoeHHE MHHHMAJIbHOI'O OCTOBHOI'O JIepeBa 1.5 1.5
HarpykeHHOro rpada.
Hrtoro 3a 1 cemectp 27 27
[IOKYMEHT MOAMNUCAH

3NEKTPOHHOW NOANMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4. Coep:kaHle NPAKTHIECKHX PadoT

IIpakrnueckas padora Nel. Cnocodbl 3agaHusa MHo:KecTB. Omnepanmpm  Hajg
MHOZKeCTBAMM.

Ileny 3anamua. 1IpnoOpecTH HABBIKH 3aJaHIS MHOJKECTB, BBIIIOJIHEHHS OIlePalli Hall
MHOKECTBAMH.

3HAHUA U YMEHUA, npuodpemdaemvle CmMyO0eHmMOM 6 pe3yjibmanme O0C60€HUA MeMbl,
gopmupyemoie KomnemeHyuu. 3HAET MW VYMeeT IIpUMeHATh 0Oa30BBIe OIEpallliH  Ha
MHOKECTBAMH.

Teopemuueckan uacme.

[IoHdaTHE MHOXKECTBA HE OIPEAENIeTCS, a JIIIb HIUIIOCTPHPYETCS ITPHMEPAMI.
HarpuMep, MOXKHO TOBOPHTHL O MHOXecTBe craren 'K PMD, o MHOXeCTBe JIOTHYECKHX BO3-
MOJKHOCTEeH H T.I. MHOoKecTBa OyaeM 0003HAUaTh ITPOIMCHBIMH JIATHHCKHMMH OykBaMH:. A.B....
Ecimm sneMeHT x IIpHHAJIeXKHT MHOXKeCTBY A, IMHINYT X € A (UHTAKOT. «X ITPHHAIJIEKHT
MHOKECTBY A»), B IIPOTHBHOM ITHINYT X & A («x He IPHHAIJICKHT MHOMXKECTBY A»).
MHOKeCcTBO, He coOfepiKalllee HH OJHOIO 3IIeMeHTa, Ha3bIBaIOT mycmislM, €ro 0003HayaroT
CHMBOIIOM @.

Muootwcecmeo cuumaemcesa 3aoanHviM, eCIIH O JIOOOM JaHHOM OOBEKTE MOXKHO
OJHO3HAYHO CKa3aTh IPHHAJJICKHT OH 5TOMY MHOJKECTBY HIIH HET. PacCMOTpHM odeéa cnocoba
3aJaHHISI MHOXKECTBA.

* TaeTCS IOIHBIH IMepeyeHb EMEeHTOB MHOKECTBA, HaIllpHMEP, MHOKECTBO PE3YIIbTAaTOB
TOJIOCOBAHHS IIPHCSKHOIO TaKOBO: {«3a», «IIPOTHBY, «BO3IEPKAIICT) | |

* VKa3bIBAETCS TIPABIIIO OIPEAeleHHS IIPHHAMIESKHOCTH JmroOoro oO0BeKTa K
paccMaTpHBAaEMOMY MHOKECTBY, HaIlpUMep, 3armichk A = {X : [x| < 10} o3HayaeT, 4TO A COCTOHT
M3 TaKHX 4YHCell X, MOAYIIb KOTOpPhIX MeHbIme 10 (Tocne ABOETOYHMS 3alliCcaHO IIPAaBHIIO,
KOTOPOMY JOIIKHO YIOBIIETBOPATh YHCIIO X, YTOOBI €er0 MOKHO OBIIO OTHECTH K MHOXECTBY A).

JIBa MHOJKECTBa, COCTOSII[HE H3 OJHHMX H TE€X K€ SIIEMEHTOB, HA3BIBAIOTCS pPAGHBIMIL.
Ecimm MHOKecTBa A 1 B paBHEL, TO rinyt A = B.

Ecim KaKIBIH 3l1eMEHT MHOKECTBA B SBIISETCA B TO Ke BPeMS IIEMEHTOM MHOXKECTBA A,
TO TOBOPAT, UYTO B — noomnoxcecmeo MHOKecTBa A. B s3ToM cmydae romyT B © A (unrtaror «B
— ITOAMHOKECTBO MHOJKeCTBa A»).

B nocneayromeM, HCXOHOEe MHOKECTBO OYAEM Ha3bIBaTh yHuGepcalbHsim H 0003HAYATh
U. Cobcmeennvie noomuoxcecmea MHOKecTBa U — 5TO Te ITOAMHOKECTBa, KOTOpPHIE coJleprkKaT
HEKOTOpBIE, HO He Bce a3eMeHThl U. Hapsay ¢ cOOCTBEHHBIMHM ITOAMHOKECTBAMH YCIOBHMCS
camo U H ITyCcTOe MHOXKECTBO @ TaKKE CUMTATh ITOAMHOKECTBAMH MHOKecTBa U.

PaccMoTpHM mporecc 00pa3oBaHMS HOBBIX MHOKECTB H3 JaHHBEIX MHOXECTB A H B, rpu
aToM OyaeM Ipearonarars, YTo M A, U B, M BHOBhL 00pa3sOBaHHOE MHOJKECTBO SBIISIOTCH
ITOAMHOKECTBAMH HEKOTOPOTI'0 YHHBEPCAIbHOI'O MHOXKeCTBa U.

Obveodunenuem MHOXKeCTB A H B (obo3HadaeTca 4 U B) HaspIBaeTcsA MHOXKECTBO,
COCTOMIIEE U3 BCEX TEX BIIEMEHTOB, KOTOPBIE IIPHHAIIEKAT XOTS OBl OMHOMY M3 MHOKECTB A, B.
Ilepeceuernuem MHOXKeCTB A H B (0o003HauaeTca ANB) Ha3pBaeTCsI MHOXKECTBO, COCTOSIIEE H3
BCEX TeX M TOJILKO T€X 3JIEMEHTOB, KOTOPHIE ITPHHAIIeXKaT H 4, H B. Paznocmusio MHOXKECTB 4 H
B (obo3HavaeTcs1 A | B) Ha3pIBaeTCsS MHOKECTBO BCEX TeX H TOJIBKO TeX BIEMEHTOB A, KOTOPBIE
He cojiepxkarcsa B B. Ilycte U— yrHueepcansuoe muodcecmeo TaKOe, YTO BCE pacCcMaTpHBacMbIe
MHOKECTBA SBJISIOTCS €ro IIOAMHOKECTBaMH. JlononHeHuem MHOXKECTBAa A Ha3BIBaeTICH
MHOKECTBO BCEX BIIEMEHTOB, He IpHHAIeKaIHX A (HO IpHHa IeKaimnx U).

Ecim paccMOTpeTh HEKOTOphIE KOHEYHBIe MHOXeCTBa N H M, Yy KOTOPBIX HMEIOTCH
COOTBETCTBEHHO HekoTophle umciaa s31meMeHToB K(N), k(M), To mMeeT MecTO CIeIyIoIiee
COOTHOLIGHHEORHON NORNCEI0

Ceprucukar:  2C0000043E9AB8B952205E78A50006000kofN U M) =k (N) + k (M) —k(N N M).

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Ippvep.  BCTYIHTENBHBIN 5K3aMeH IO (H3HYECKOH IIOATOTOBKE B MOCKOBCKIIT
yHuBepcuTeT MBJI Poccun cpapamm 2500 aOHTYpHEHTOB, OLIEHKY HIDKe "S" momywruin 1800
YEeJIOBEK, a BRIJepKaIH 3TOT 3K3aMeH 2100 aburypueHTOB. CKOJIBKO YEIOBEK ITOIYYIUIH OLIEHKH
"3 "4"7

Perenrie. IIpemmonoxum, 4yro N — MHOXKECTBO aOHTYPHEHTOB, BHIJIEPKABIIIX HK3aMEH
1Mo (pMBHYECKOI ITOATOTOBKE, M — MHOKeCTBO aOHTYPHEHTOB, ITOJTYUHBIINX OIIeHKH HIDKe "S5".
[To ycnoBmro 3amaun mmeeM k (N) = 2100, k(M) = 1800, k (NUM) = 2500. AOHTYpHEHTHI,
IONMYyYHBINHE OIeHKH "3" u "4", o0pasyror MHOKecTBO NNM. IIpuMeHsIs NIpHBEAEHHYIO BEIIIIE
(pOPMYITY, HaXOIHM:

k(INUM)=k(N)+k(M)-k(N N M).
kKNNM)=k(N)+kM)-k(N uUM),
k(N N M) =2100+1800-2500 = 1400.
Otget: 1400 yemoBeK IMOMYYHIH OLIEHKH «3» H «4».
KoHTpoIbHbIE BOIIPOCHI H 32 JAHHA

3amaua 1. Ha mepBoM Kypce ciaecTBeHHOro (hakyinbTreTa MOCKOBCKOTO YHHBEPCHTETA
MBJI Poccun 1500 xypcaHTOB, N3 KOTOPBRIX 1050 KypCaHTOB M3Y4arOT AHITIMHCKHH S3BIK, 075
KYPCAHTOB M3YYAIOT HEMELKHH S3BIK H 345 KYPCaHTOB H3y4aroT 00a s3bIKa. CKOIBKO KYPCAHTOB
CIIeICTBEHHOIO (paKyIbTeTa He H3Y4YalOT HH aHTTIMICKII, HH HeMEI[KHIT S3bIK?

3amaya 2. B omummmaze mo HH(GOpPMATHKE H MaTeMaTHKe ITpHHHMAaIH ydacTHe 40
KypcaHTOB MockoBckoro yHuBepcHTera MBJ| Poccrn, uM OBIIIO IIPeQJIOKEHO PENHMTL OIHO
3ajlaHHe TI0 HH(OPMAaTHKe, OJHO II0 IIPaBOBOH HMH(POPMATHKE H OJHO II0 MaTeMaTHKE.
Pe3yiIbTaThl IIPOBEPKH PEIEHHH 3aJaHHH ITpeICTaBIEHbI B TaOIIIIIE:

PerreHEl KomiyecTtBO PertieHEl 3a1aHHsI KommecTBo
33 aHH S PEIIHUBIIIIX PEIMBIIIX
Ilo 20 IIo HH() OpMATHKE 151 ITPaBOBOH 7
HH(OPMAaTHKE HH( OpPMATHKE
IIo 1paBoBOH 18 [To mH(pOpMaTHKE H MaTEMaTHKE 8
HH(OpPMaTHKE
1o 18 [To rpaBoBOH HH(pOPMATHKE H 9
MaTeMaTHKe MaTeMaTHKE

M3BeCTHO TaK»Ke, YTO HH OHOI0 3aJaHHs He pelnuId Tpoe. CKOIbKO KYPCAHTOB PEIIIIIH
BCE 3 3aaHHa? CKOIBKO KYPCAHTOB PEIlIUIH POBHO 2 3aJaHHg?

3ajava 3. B MarasmHe KaHIIEJISIPCKHX IIPHHAIEKHOCTEH MOCKOBCKOIO YHHBEPCHTETA
MBJI Poccru KypcaHThl OOBIYHO ITOKYIIAIOT JIHOO OJHY PYUKY, MO0 OIHY TeTpalb, IHOO OJHY
PYUKY H OJHY TeTpaAb. B OfMHH M3 JHEH OBLIO IIPOJAHO 57 pydeK H 36 TeTpajgen. CKOJIBKO OBLIIO
IIOKYIIaTENEH, eCli 12 KYPCaHTOB KYITIJIH H PYUKY, H TETPab?

3amgaya 4. B OHOM H3 ITOPOAOB YKpPaHHBI YaCcTh JKHUTEIEeH TOBOPHT TOJIBKO ITO-PYCCKH,
YacTh - TOJIBKO TIO-YKPAMHCKH, YacTh TOBOPHT H IIO-PYCCKH, M ITO-YKPAaHMHCKH. M3BeCTHO, UTO
90% KHUTeJIeH TOBOPHT ITO-PYCCKH, a 80% - 1mo-yKpanHCKH. KakoH IIPOIIEHT JKHTEJIeH ropoja
TOBOPHT Ha 000HX S3BIKAX?

3amgaya 5. KaXIpIli M3 KypcaHTOB yueOHOH I'pyroml MocKOBCKOro yHHBepcuTeTa MB/]
Poccun B 3MMHIE KaHHKYJIBI POBHO JBa pasa OBLI B TeaTpe, NMPH 3TOM CIieKTakmm N, M u P
BHJIETIH COOTBETCTBEHHO 25, 12 M 23 kypcaHTa. CKOIBKO KYPCAaHTOB B Y4YeOHOH TIpyrmie?
CKOIIBKO I@mmnmﬂﬁmemmx NuM,NuPMuP?

3%%5&%0 %’ﬂ e m3 40 xypcanTtos 30 YMEIOT IUIaBaTh, 27 YMEIOT UIPATh B

Ceptucomkar: 2C0000 IE9ABBBA52 E/BAS00060 043E

BnanendlIAXMATHIH EQHABKQ. Nig;;goawem HH TOT0 HH JIpyroro. CKOIBKO KYPCaHTOB YMEIOT IIIaBaTh H
HI'PATh B IIIAXMATEI?

Nencteutened: ¢ 19.08.2022 no 19.08.2023

14



3amada 7. B TedyeHme HeJellH B KHHOTeaTIpe JeMOHCTpHpoBRaimch pwmbMel A, B u C. U3
40 MKOIBPHHKOB, KaXKJIbIH H3 KOTOPHIX IIPOCMOTPEN JIHOO Bee TPH (PHIIbMAa, THOO OJHH H3 TPeX,
M A BugenH 13, ¢mwmem B—16, ¢pumeM C—19 mxonpHHKOB. HalTH, CKOTBKO YUYEHHKOB
IIPOCMOTPEIH Bce TPH (PHIIbMA.

3agaya 8. B criopruBHOM J1arepe 65% peGAT yMeroT Hrpath B Qpyroomi, 70%—B BoneHOO0I
H 75%—B GackeTrOorn. KakoBOo HaHMeHbBINIee YHCIO PeOsST, YMEIONMX HrpaTh H B PyTOOI, U B
BOJIeHOOII, H B OackeTb60m1?

3amauva 9. Ha ypoke muTepaTyphl YUHTEIL PEINHII Y3HATh, KTO M3 40 y4ye HHKOB Kjacca
ynral KHHTH A, B i C. PesynbTaThl OoIpoca OKa3alHCh TAKOBBL KHHIY JI uHTamo 25 yyalmmuxcs,
KHHTY B-22, kanry C—rakoke 22. Kaurn A rm B wiitann 33 yueHnka, A i C—32, B wm C
—31; Bce TpH KHHUTH mnpowrd 10 yyammxcd. CKOIBKO VUEHHKOB IIPOWIM TOJIBKO IO OXHOH
KHHUTe? CKOIBKO YYAIIMXCS HE YHTAIH HH OJTHOH U3 3THX TPeX KHII?

3amaua 10. Cpean aOHTYPHEHTOB, BBIAESPKABIINX IPHEMHBIE BK3aMEHBEI B BY3, OLIEHKY
«OTIHMYHO» ITOIYYMIH. II0 MareMaTHKe—48 aOHTypHEHTOB, IO (QH3HKe—37, II0 PYCCKOMY
SBEIKY—42, TI0 MaTeMaTHKEe HIH (pH3HKe—7/5, 10 MaTeMaTHKe IIH PYCCKOMY SI3BIKY— /0, IIO
(pH3MKe WIH PYCCKOMY SI3BIKY—O06, MO BceM TpeM InpeaMeTaM—4. CKOIbKO aOHTYpPHEHTOB
TIOJTYYIUIH XOTS OB OHY IITePKY? CKOIMBKO CPpeIH HHUX IOJIYUHBIIHX TOIBKO OJHY ITATEPKY?

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipmi o AHCKPeTHOH MaTreMaTHKe. MaremMaTHyecKasl JIOTHKa. yueOHOe
nocobue / O. P. 3apunoBa, M. I'. KokoTtunkoBa, JI. A. CeBacTbsIHOB. — Mocksa : PoccHIiCKIIT
VHHUBEPCHTET  ApYyXkObBl  Hapomos, 2014, — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.rnv/22190 html

Jlomo/IHMTe/ILHASA JIUT epaTypa:
Xarrapt, P. J[uckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe 1nocobue / P. XarrapTH.
—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  Pexum  JOCTYIIa:
http://www 1prbookshop.ru/12723 html

IlpakTHueckaa padora Ne2. OtTHomieHns. OTHOINIEHHS HSKBHBAJIEHTHOCTH.
OtHomenne nopsaka. CpolictBa oTHomeHwil. OrToOpaxkenns. HbekusA, CHOpPbEKIN,
onexnms Ilonarne pynkomm.

Ilens 3anamua. 11pHoOpecTH HABBIKH OIpeelIeHHS BHAAa OHHAPHOI'O OTHOIIEHHS, €r0
CBOHCTB H cIIoco0a 3alaHH .

3HaAHUA U yMeEHUA, npuodpemaemole CHYOEHMOM 6 pe3yjibmdame 0C60€HUS MeMbl,
opmupyemole komnemeHyuu. 3HaeT OCHOBHEIE OMHAPHBIE OTHOIIEHHS M HX CBOHCTBA, YMEET
IIPHMEHSTH CBOHCTBA OTHOIIIEHHH HA ITPAaKTHKE.

Teopemuueckasa uacme.

bHHapHBIE OTHOIIEHHS VYCTAaHABIIMBAIOT COOTBETCTBHS 3JIEMEHTOB OJHOIO MHOKECTBA
BIIEMEHTAM JPYITOr0 MHOJKECTBA. ECIH, HampHMep, 3IeMEHT XEX COOTBETCTBYET 3IEMEHTY
vEY, TO (paKT BTOr0 COOTBETCTBHS MOKHO 3aIlHcaTh B BHJE VIIOPSJIOYEHHOH Iapel (X.V).
[IpaBmo (TmpemHcaHue, IIPHHIIHIT), II0 KOTOPOMY 3JIeMeHTY X H3 X CTaBHICS B COOTBETCTIBHE Y
3 Y BBEIpPaKaroT JIHOO B CIIOBECHOHM (popme, THOO B CHMBOIHYECKOH ((popMaJIbHOHM H T.II1.). B
OOJIBIIIMHCTBE CIIy4acB CHMBOIHYecKas (opMa HMeeT BHA XRy H 4YHTaeTcd CIIeIYROIIHM
o0pa3zoM «X HaxXOJHTCSA B OTHOIIEHHH R K y». B IIpHHIMIE, €ClIH MeXIy HEKOTOPBIMH
BIIEMEHTAMH MHOXKECTB X H Y OIpeleleHO OTHOoIIeHHe R, TO OHO MOXeT ORITh
OXapaKTepH30BaHO OJHO3HAYHBIM ITPOCTHIM IEpedHclIeHHeM BceX ITap (X,¥), B KOTOPBIX X H Y
CBSI3aHBI COOTHOIIeHHEM R. B ImocrnemHeMm ciydae OTHOINEHHE R MOKHO ITpHHMMAaTh KaK BCe

wamecm%ﬁ%m VIIOPSAAOYEHHBIX MTap BHAA (X.y) H mHcaTh (X,¥)ER, rae “R” yxe
Ceprud BEIC TYIIACT FAKE O MBOA MEOKRTIBAE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ByxapHoe oTHOmeHHe K Ha3zpIBaeTcA pe(IeKCHBHBIM, eclIH (X,X) € R m1aBcex XEX. Bro
OITpeJielIEHHE Ha SI3bIKE TEOPHH MHOJKECTB ITHINIETCS B cle AyIoIeM BHIe: EER, Vxe X, rae E =
{(xx)/x e X}c XXX

OtHomeHHe R HaspIBaeTcs aHTHpe(pIeKCHBHBIM (Hppe(pIeKCHBHBIM), eclH (X,x)E R, V
x€X mmRNE =0

BuHapHOe OTHOINIEHHe HasbIBaeTCS CHMMETPHYHBIM, eCIH (X,v)ER => (y,x) €ER umn R
=R .

OtHomeHHe R Ha3pIBaeTcs aHTHCHMMETPHYHBIM, eclIH (x,) ER H (y,X) ER = x = y wm
RNR'cE.

OTtHoIlleHHe R Ha3pIBaeTCS aCHMMETPHYHBIM, €CIIH M3 ABYX OTHOIIEHHH XRX; H X RX,-
BBITIONIHSIETCS TTO MEHBIIIEH Mepe ofHo, T. . RNR'=0. Ciexyer 3aMeTHTH, UTO H3 aCHMMETPHH R
BEITEKAET €r0 aHTHPe(IIeKCHBHOCTb.

BunapHoe oTHomeHHe R Ha3bpIBaeTcs TPaH3HTHBHBIM , eclH (X Y)ER u (y.Z2)ER =
(x,z)ER mm R'RcR. Bomee TIpocToO CBOMCTBO TPAH3HTHBHOCTH OTHONIEHHS R MOXHO
c(hOpMyTIHpOBaTh CIEAYIOINMM oOpazoM: H3 X;RX; m X;Rxx Bcerma cmemgyer XiRxy. IIpumepom
TPAaH3UTHBHOIO OTHOIINEHHSI MOJKET CIVKHTh OTHOIIEHHE BKIIOUEHHS Ha MHOXeCcTBaX. B
yacTHOCTH AcBu BcC = AcC.

OTHOIIIEHHE  SKBHBAJIEHTHOCTH  OIPEIEISeTCS KaK  OTHOIIeHHe, oOmajaroree
CIIEAVIOIIHMH CBOHCTBAMH: 1) pepJIeKCHBHOCTE, 2) CHMMETPHYHOCTD, 3) TPAaH3HTHBHOCTL. {11
O003HAUYEHH S ATOI0 OTHOINEHHSA BBOIAT CHMBOI " ~ ". Ecin R OTHOIIEHHE 3KBHBAJIEHTHOCTH,
TO 3aIMCh X;RX: M X; ~ X, paBHO3HAUHEI (R X X X).

[ IprMepOM OTHOIIEHHS SKBHBAJIEHTHOCTH B T€OMETPHH SBIISIETCS OTHOIIEHHE 'TIOH00HT"
(KOHTPY3HTHOCTH).

KOHTpOJ/IbHBIE BOIIPOCHI M 32 JAHHUA

1. OrtHomenne R: “<” Ha MHOXecTBe [IeHCIBHTEIILHBIX UHCel MBISeTcS IJIH
pedIIeKCHBHBIM?

2. OrtHomeHne R: “<” Ha MHOXecTBe JIeHCTBHUTEIbHBIX UHCEl SBIIeTCd IIH
TPaH3HUTHBHEIM?

3. KakmM sgBiigeTcd oTHOIleHHe R: <7 ?

4. Ornpeaenurb, KaKHMH CBOHCTBaMH OO0NaJaeT OTHOINEHHE R. «IIpHHAIEKHOCTh K
OIHOH CTYAEHYECKOH I'PYITIE» Ha MHOKECTBE CTYAESHTOB HHCTHTYTA?

5. TpaH3HTHBHO IIH OTHOIIEHHE HEPABEHCTBA HA MHOKECTBE JIEHCTBHTEIILHBIX YHCET?

6. TpaH3HTHBHO IIH OTHOIIEHHE PABEHCTBA TPEYTOIBHHKOB B IeOMETPHH?

7. Qg mHoxecTs A, B, 1 C cripaBeyimBo oTHoleHHe A N B=@, B N C= @. ABngercsa
JIH 3TO OTHOIIEHHE TPAaH3HUTHBHBIM?

8. Onpenemre CBOMCTBa CIIEYVIOIIHX OTHOILEHHH:
1. «rIpsMag X mepecekaeT IMPSAMYIO V» (Ha MHOYKECTBE ITPSIMBIX);
2. «uHCIO X OONBIIIe YHClIa Y Ha 2» (Ha MHOJKeCTBe HaTypaJIbHBIX YHCET),
3. «4HCIIO X JeIHICS Ha 4YHCIO y 0Oe3 ocTraTka» (Ha MHOJKECTBE HaTypallbHBIX YHCE),
4. «xX - cecTpa y» (Ha MHOXKECTBE JIFOJEH).

0. JIng 3agaHHBIX Ha MHOKecTBe A={1,2,3,4,5} OHMHapHBIX OTHOIIECHHH P H T.

g={{x,¥):|[(x=20y-=-2) <1}, r={(x,y):2x 2= 3y)

a) 3aImicaTh MaTPHIILI H ITIOCTPOHTH I'Pa(pHKH,
0) HAaITH KOMITO3HIIHIO p © T,
B) HCCIIEJIOBAaTh CBOMCTBA OTHOIIEHHI p, T H p o T (pedIekcHBHOCTD, HPpedIIeKCHBHOCTS,
CHMMETPHYHOCTh, AaHTHCHMMETPHYHOCTE, TPAH3HTHBHOCTD ).
OOKYMEHT NoarmmcCAH
Pﬂxﬂmmﬂyawmmmwp amypa:
| 'OcHoBHas anTepaTypa:” "
Baprmcrﬂa 3. P. .HEB:L[ID;I 10 JHUCKPETHOH MaTeMaTHKe. MareMaTHyeckas JIOrHKa: yueOHOe
Hﬂcﬂﬁne r’ 9. P Baplmc:rﬂa M. I'. KokorunkoBa, JI. A. CeBacTtbsiHOB. — Mockga : PoccHiickiit
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VHHUBEPCHTET APYKOBI Hapoaos, 2014, — 120 ¢. — PexumM gocryra:
http://www 1prbookshop.1w/22190 html
J{onmoJIHHTE/ILbHASA JIMT €paTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHoe 1mocoOune / P. Xarrapru.

— Mocksa : Texnocgepa, 2012. — 400 ¢. — Pexam 1ocTyIIA:
http://www 1prbookshop.ri/12723 html

IIpakTrHueckas padora Ne3. OcHoBHBIE AJIredpanvdeckne CTPYKTYPbL

Iens 3auamusq. 1IpuoOpecTH HABBIKH OIPEJEIeHHS OCHOBHBIX —aJreOpanyecKHX
CTPYKTYDP M OIIPeACIIeHH S HX CBOHCTR.

3HaHUA U YyMeHUA, npuodpemaemvle CHYOeHMOM 6 pe3yibmdame O0C60€HUSL Mmembl,
gopmupyemoie KomnemeHyuu. 3HAeT OCHOBHBIE anreOpaHyecKHe CTPYKTYPHL H YMeEeT
OITPEIEISTh HX CBOHCTBA.

Teopemuueckan uacme.

B MaremMarHke M Pas3MYHBIX €€ TPIIOKEHHSIX BaXHYIO POk HIPAIOT TakHe
MaTeMaTHYeCKHe OOBEKTEI, KOTOPBIE HAa3BIBAIOTCA alredpanuyecKIMI CTPYKTYpaMH. B IIIMpoOKOM
CMBICIIE TIOJT aJIre0pandecKON CTPYKTYPOH IOHHMAIOT BCSIKOE MHOXKECTBO, Ha KOTOPOM 3aJ[aHbI
HEKOTOPBIE OINEPALMH (T.e. 3aKOHEI, CTABSIIHE B COOTBETCTBHE OJHOMY HJIH Iape 3IEMEHTOB IIO
OITpeAEIIEHHOMY IIPABHITY APYTOH 3IIeMEHT ), 00JIafarolnie OIpeelIEHHBIMHA CBOMCTBAMH.

BOIBIIIMHCTBO CBOMCTB H PE3YIHTATOB 00 3THX MHOKECTBAX ITONIYYAKOT, OIHpPasCh Ha
KOHKPETHYIO IIPHPOAY 3IeMEHTOB ATHX MHOKECTB M Ha KOHKPETHBIM CMBICI OIEpal[Hil HaJ
HIUMH. B TO XKe BpeMsS MHOTHE Pe3yiIbTaThl MOKHO ITOJIYUHTH HE3aBHCHMO OT IIPHPOALI 3THX
MHOJKECTB M KOHKPETHOI'O CMBICTIA OIIEPAIlIil, a HCXOS TOIIBKO H3 CBOMCTB ATHX OITEPAL[IIL.

Cpemd  TakHMX  CBOHCTB  OIEpaliii  pacCMaTPHBAIOTCS: aCCOLIHaTHBHOCTB,
KOMMYTaTHBHOCTh, MJUCTPHOYTHBHOCTh, HAaJIHYHE CIIELHAIBHBIX 3JIEMEHTOB, OOIaJaroIIX
OIpeJle]IEHHBIMH CBOHCTBAMH (HYIeBOH, eJHHHYHBIH (HeHTpPaIbHBIH), OOpaTHBIH 3lIeMeHT K
TaHHOMY H T.JI.).

B 3aBHCHMOCTH OT KOJIMYECTBA OIepal[Hii M CBONCTB, KOTOPBIMH OHHM 00JIaJlaroT,
pas3yaroT CIeAYIOIHeE aredpandyecKie CTPYKTYPHI.

Ilonyzpynnoii HasBEIBacTCd MHOXKeCTBO (G, Ha KOTOPOM 3ajJlaHa OHHapHas OIEpallisd x
(yacTO e€ Ha3pIBAIOT YMHOKEHHEM H 0003HA4yaroT - ), JJII KOTOPOH BBIMOIIHSETCS CBOHCTBO
ACCOIIMAaTHBHOCTH, T.e. JUII IOOBIX a,b,c € G (axb) k¢ = ax(bxc) . EcH B IOIYIpyIIIe
HMEETCSI HeEHTPaJIbHBIH 3JIeMeHT e (HYIeBOH, €IHHHYHBIH), T.e. TaKOH, UTO ake=e*xa=a 1
modoro a€ @G, To nnonyrpyinia G Ha3zpIBaeTCA yHumapHoil (TIONYTPYITION ¢ HYIEM, ITIONMYT PYITIOH
C eqHHHIEH). ECIIH B IOTYIpyIme BBHIMOTHAESTCS KOMMYTATHBHBIA 3aKOH, T.€. €CIH IS
MOOBIX a,hbEG a*xb = bka, TO MOMYTPYIIa Ha3bIBAETCI Kommymamiiénoil (WIH abeneeoil).

YHHTapHAsA TIONVYIPYIIA Has3bIBAETCS 2pyrmroil, eClIH I Io0oro a€(G CYINECTBYET
OOpaTHBIH »51eMeHT b € (G, T.e. TaKOH, 4TO a*b = bxa = e. EcIM JOIMOIHHTEIBHO
BBITIOJIHSIETCSI CBOHCTBO KOMMYTATHBHOCTH, TO TPYINIa HAa3BIBAETCS KoMMymamieHoil (W
abeneeoil), H B 3TOM CIy4dae OOBIYHO ITPHMeHSIeTCS aJJHTHBHAS CHMBOJIHKA, T.€. OIEPaI[Is
ob0o3HayaeTcd  +,  HEeHTpPaIbHBIH 23jieMeHT (O, oOpaTHBRIH 3JIEMEHT K @ Ha3bBaIOT
IIPOTHBOITOIIOKHEIM M 0003HAYAETCS. -a.

Ecmn B aGeneBoli rpymie (K, +) Hapsaay ¢ olepalfHel CIIOXKEeHHS + 3aJjaHa eIlé OoJHa
OIepalHs. MPOH3BeJEHHE * (IH - ), KOTOpas CBS3aHAa C + JUCTPHOYTHBHBIMH 3aKOHAMH:
(a+b)ykc=(a*c)+(bxc) |, ak (b+c)=(axb)+(axc) Ind moOeIX ab,e € K H
Oka=a*0=0 mgmsa moboro a € K, To K HazpBaercd xoasyom. Ecim B xomblie (K |, +, %)
ITOTIOIHHUTEIIFHO JUIS IIPOHU3BEIEHHS >* BRITIOTHSETCS aCCOIMATHBHEIN 3aKOH, T.€. €CIIH

(ak b) *c=a*x(bkxc) muamoOexX abc & K,

TONKOROOHAIMBASECS accoyuamuenvim. A eclIi KpPOMe TOTO CYIIECTBYET eIHHIYHEIT

CeprudbBAEMEHT D4 FE L BIEROIE IO b*assw¥ ]l =a 1111 m000ro a€ K, TO KOJBIIO HA3BIBAETCS VHIMAPHbIM
SRS KOPROM "¢ 1) “EEit's komplie BBRITOMHSETCS KOMMYTATHBHBIH 3aKOH IS *, TO KOJBI[O

HA3BIBACTCH HGM}FHIHHIHEH bIM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ACCOLIMaTHBHOE YHHTAPHOE KOJBIO, B KOTOPOM Ka’KIBbIil HEHYIIEBOH 31IEMEHT @ HMEET
OOpaTHBIIl @', T.e. TaKoOil, YTO axa' = a'*a = 1 HasbIBaeTcd menom. KOMMYTaTHBHOE TETIO
HA3BIBAETCS 110/IeM.

KoHTpoJ/IbHbIe BOIPOCHI B 33 JAHAA

JBmIseTcs M CIEAVIOIMIEE MHOKECTBO TI'PYINIOH, KOJBI[OM, IIOJIEM OTHOCHTEIIBHO
CIIOKEHMS YHCEIl H YMHOMXKEHHS Y CEIT:

Bapuanm 1. - MHOXECTBO JeHCTBHTEILHEIX YHCETL,

Bapuanum 2. - MHOXECTBO pal[HOHAIbHBIX YHCETL,

Bapuanm 3. -MHOXeCTBO ILIETIBIX YHCE,

Bapuanum 4. -MHOXeCTBO HEOTPHIATEINbHBIX Pal[HOHAIbLHBIX YHCEIL,

Bapuaum 5. -MHOXeCTBO HaTYPaJIbHBIX YHCETL,

Bapuanm 6. -MHOXECTBO HEOTPHI[ATEIBHBIX JEHCTBUTEIIFHBIX YHCETL,

Bapuanm 7. -MHOXeCTBO YETHBIX I[ETIBIX YHCET,

Bapuanm §. -MHOXeCTBO HEOTPHIIATEIBHBIX IIEBIX YHCEIL,

Bapuanm 9. -MHOXECTBO IIPOCTHIX YHCEIL,

Bapuarnm 10. -MHOXECTBO KOMIIIEKCHBIX YHCEN?

OTBeT OOOCHVHTE.

Pexkomenoyeman numepamypa.:

OcHOBHAA JIMTepaTypa:
3apuriosa, 2. P. JlekigH 1mo JHCKpeTHOH MaTeMaTHKe. MaTtemMaTH4yecKas JIOTHKA: yueOHoe
nocoOme / O. P. 3apumopa, M. I'. Kokorunkora, JI. A. CeBacTbsaHOB. — MockBa : POCCHIICKHIT

VHHUBEPCHTET APYKOBI Hapoaos, 2014, — 120 ¢. — PexumM gocryra:
http://www 1prbookshop.1w/22190 html

J{onmoJIHHTE/ILbHASA JIMT €paTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHoe 1mocoOune / P. Xarrapru.

— Mocksa : Texnocgepa, 2012. — 400 ¢. — Pexam 1ocTyIIA:
http://www 1prbookshop.ri/12723 html

IIpakruueckas padora Ne4. Omnepanmmm Haa  BbICKA3bIBAaHHAMH. T a0 mnbi
HCTHHHOCTH. Jlornveckne 3agayim.
Ilens 3anamua. 1IpnoOpeCcTH HABBIKH  BBEIMOJIHEHHMS JIOTHUYECKHX OIIEpallHil Ha

BBEICKA3bIBaHITAMI.
3HaHua u YMEHUA, npuﬂﬁpemmme CﬂlyﬂEHﬂlﬂM 6 pes3yiibmdme O0C60€HUA MEibl,
QEJEMHP_PEMME KoOMRnemenui. 3HAeT OCHOBHBIE ITOHSITHA TCOPHH BBICKABBIBAHHIL H YMCCT

BBITTOJIHATE OIICPAllHH HaJ BBICKA3BIBAHHAMII, CTPOHTD TﬂﬁHI[L[}" HCTHHHOCTH BBICKA3BIBAHIIA,
IIPHMCHATD ITOJIVHCHHBIC 3HAHHA K PCIICHHIO JIOTHYCCKHX 3ad'.
T eopemuieckda udacmbo.

OCHOBHBIM ITOHSTHEM MaTeMaTHYeCKOH JIOTHKH SIBJIIeTCS ITOHATHE ésickasvieaniia. 1101
BhICKA3bIBAaHHEM OOBIYHO ITOHHMAIOT BCSKOE ITOBECTBOBATEIIBHOE IPSAJIONREHHE, 00 HCTHHHOCTH
HIIH JIOKHOCTH KOTOPOIo HMECT CMBICII T'OBOPHTE. Bceskoe BBICKA3bIBaHHE SBIIIETCS TTHOO
HCTHHHBIM, 00 JIONHBIM, HO HE MOMXKCT OBITH OJHOBPCMCHHO HCTHHHBIM  H JIOKHBIM.
Pasmiyaror IMPOCTEIC H COCTABHBIC BBICKA3bIBAHIA. BBICI{EIBBIEEIHIIE:, IMPEACTaBIIAIOIICC
CBA3BIBAHHC ITPOCTBIX BhICKA3bIBAHHH B COCTaBHBIE OCYIHICCTBIACTCA ITOCPEACTBOM JIOI'HUYCCKILX
DHEpElI_[IIﬁ:, HA3BIBACMBIX CBASKAMIL.

OﬂiplﬂfﬂHHEM BBICKA3bIBAaHHSI X Ha3bIBACTCSI HOBOE BBICKA3BIBAHIIC, KOTOPOC ABJIACTCA
HCTHHHBIM, €CIIH BBICKA3BIBAHIIC X JIONHO, H JIONKHBIM, CCIIH BBICKA3BIBAHIIC X HCTHHHO.

OTpHIlaHHE BBICKa3bIBaHI I X 0003HaYaeTCA Xy umraercs «ue Xy wm «HEBEPHO, YTO X».
f‘éﬂ%ﬂ%’&ﬁﬂ%ﬁ%ﬁ% BBRICKa3BIBaHHI X, V HaspIBaeTCAI HOBOE BBICKasbIBaHHE, KOTOPOE
CeprbmdHTAST 6 HOTHIBEING - 86IER @0A0BRICKa3bIBaHI A X, Y HCTHHHBI, H JTOKHBIM, €CITIH XOTS OBl OJHO
Bragengys TSyt FRHO'= ARSOABIOMKINIT BHICKAa3hIBaHMII 00O3Ha4aeTca CHMBOMIOM X' Y HIH X&Y

(unTaeTcsS « X H Y»).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Jluzvronkyueil TBYX BBICKA3bIBaHMIT X M Y HA3BIBAETCSA HOBOE BRICKA3BIBAHHE, KOTOPOE
CUMTAETCS MCTHHHBIM, €CIIH XOTS OBl OJHO M3 BBICKA3hIBAHHMIT X, Y HCTHHHO, H JIOKHBIM, €CIH
OHH 004 JIOJKHBI. JIM3BIOHKIMS BBICKA3bIBAHHII 0003HauaeTcsa X' Y (dHracTes: « X HIH Y»).

Hmnnuxkayueii IBYX BBICKA3bIBAHHH X, Y HAa3bIBA€TCS HOBOE BBICKA3BIBAHHE, KOTOPOE
CUMTAETCS JIOKHBIM, €CITH X HCTHHHO, a Y — JIOKHO, H HCTHHHBIM BO BCEX OCTAJILHBIX CITYYasX.
nvommikalrisg BeICKa3bIBaHIET 0003HaYaeTCI CHMBOIIOM X—Y (UHTaeTCs «eClIH X, TO Y»).

Dxkeueaneryiieri IBYX BBRICKA3bIBAHHH X, Y HA3BIBACTCS HOBOE BBHICKA3BIBAHHE, KOTOPOE
CUMTAETCS MCTHHHBIM, KOrja 00a BBICKA3BIBaHMSI X H Y JIHOO OJHOBPEMEHHO HCTHHHEL, OO
OTHOBPEMEHHO JIOKHBI, H JIOKHBIM BO BCEX OCTAJIbHBIX CIIYYasX. DKBHBAJIEHIIH A BRICKA3bIBAHIIT
0o003HayaeTcsa CHMBOIIOM X <Y (dHTaercs: «X TOrJa H TOIBKO TOIJa, KOTAa Y»).

Bceskoe cl1okKHOe BBICKA3BIBaHIE, KOTOPOEe MOXKET OBITh IIOMYYEHO M3 3IIEMEHTApPHBIX
BEICKA3BIBAHHIL ITOCPEICTBOM IPUMEHEHNS IIEPEYHCIIEHHBIX JIOTHYECKHX OIePaIlii, Ha3bIBACTCS
gopmynoii ancebpvr noeuxu. JIBe (OpMyNIBl amreOpel JTOTHKH A H B HaspBawoTCA
PAGHOCUIbHbLMLL, €CTIN OHM IPUHHMAIOT OJMHAKOBEIE JIOTHUYECKHE 3HAUYeHHS Ha JFoOOM Hadope
3SHAYeHHI BXOMSINHX B (POPMYIIBI 3JIEMEHTAPHBIX BEICKA3BIBaHHI. PaBHOCHIBHOCTH (POPMYII
0003HayaroT 3HAKOM = , a 3aImch 4 = B o3HayaeT, YTo popMyIBl A H B paBHOCHILHEI.

BaxHeHe paBHOCHIBHOCTH aJIreOphl JTOTHKH MOYKHO pa30HTh Ha TPH I'PYIMIEL:

1. OcEOBHEICe PARHOCHIALHOCTH:
L »&x=x
2 xvx

I} — 3AWONEI HIEeMIIOTEHTHOLTH.

3. xx&u=x .
L-lL *rvlL =
6., x& R
6. xva==x |
on -~ X& X =7 — BAKOH DPOTHBOpeYHA.
B.
9.

L
A

IH

xvX=uU — 3AKOH HCEIIOYECHHOIO TDETLETO.

X = x — 3AKOH CHATWA ABONEHOIro OTpANAHUA.
= oA T H — oA W y

Ter——

3. x&y=xv

=

4, xvy=x&y

b, x&y=xvy

3. PABHOCHILHOCTH, BMDAEAIIHEE OCHOBHEIC JAKOHET
ANTe0pEl JOFHKM!

l. x&y=py&kx — HOMMYTATHBHOLT: KONLIOCHKITHN,
2, Xvy=yvXxX — KOMMYTATEBEOCTh HUILIGHRKIOHH,

3. x& (y& z} = {:l:& y)& 2 — ACCOOMMATHBHOCTL KOHDBIOHK-
IXFH.

4, xv{yva)=(¥vy)vz - acconmaTEBROCTD AMFHIOHK-
ndA, |

5. x&(y v 2) = (x& y) v (x& 2) — pucTpEbyTHEROCTL KORS-
IOEKIOAA OTHOCATENBHED JEIROHKONEA, |

6. x v(y&:) = (x vy}&{x 'v"z) — ARCTPHOYTHBHOCTh EAIL-
IOEKIIEN OTHOCHTEAALHEO HOSBLIOHKIAN. |

OKYMEHT NOOrnucAH — u~
@ﬁﬁ&%@ﬁadﬁﬂ%ﬂﬁm_ﬂ mMoxcoecnmeeHHO UCMUHHOLL (maemonoaieli), eCIIM OHA IIPHHHMAET

CEETHd}@HﬂHE}mWWHFﬂWEWMHM BXOJAIITHX B HEC TICPEMCHHDBIX. CDGpI&I}’]IEl Ha3BIBACTCH
Bnaﬂcn%?:ﬂméljggagmsa TaTeaHa Anekca

i MMEeHHO NOMNCHOI, eCIIH OHa TIPHHHMAET 3HAa4YeHHE («IOXKbB» IIPH BCeX 3HAYEHHSIX

BXOIAIHX B HEC IICPEMCHHBIX.
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[Ipivep: JlokazaTe, 4To popmynna A = X — (Y — X) TOKAECTBEHHO HCTHHHASL.
Pernenne: ITogBepruemM ¢popMyny A paBHOCHIbLHBIM IIPe0Opa30OBaHH SIM:

A=x—(y—ox) = XVIyVx)=xv(xVvy|=(xvx)Vvy=1vy=1
BBIEIDEZ QJGPI\I}"HH TOMRIACCTBEHHO HCTHHHA, TAK KdK BCCI'JJda HMCCT 3HAUCHICS «HCTHHa»

wm «l».  J[oKa3aTh TOXKIECTBEHHYIO HCTHHHOCTEH (POPMYIIBI MOKHO H C ITIOMOIIBIO TaOIHIBI
HCTHHHOCTH. Hamprumep, A1 paccMOTpeHHONH ()opMyTIbl A TaOImHI[a HCTHHHOCTH HMeeT BH;

X y y X— (Y= X)
— X

U U U U

U 1 U U

1 U 1 U

1 1 U U

J11s1 TOro, 4ToOBI PEIMTE 3a4auy € ITOMOIIBIO alreOpsl TIOTHKH, HEOOXOMIMO:

- BBECTH KpaTKHe 0003Ha4YeHHS IS c(pOpMYIIHPOBAHHBIX YCIIOBHI H COCTaBHTh JIOTHYECKYIO
(pOpMYy Ty, BEIPa’KarOIIYIO YCIIOBHE 33 a4l B CHMBOIIMYECKOH (POpPME;

- JUIS TIOITy4YeHHOH (DOPMYJIbI HAaHTH C ITOMOIIBIO PAaBHOCHIIFHEIX ITPe00pa30BaHHIl BO3ZMOXKHO
0oJjIee IMPOCTYIO PAaBHOCHWILHYIO (DOPMYILY,

- IIONB3YSCh HaHAeHHOH OoJlee IMpocTOH (POpMYIIOH, IepeHia K CIIOBECHOH ee (pOpMYIIHPOBKE,
OIIPEIEITHTE PEIICHIE 3a adH.

I IprmMep:

[Tocme oOcyxkaeHHS cocTaBa YYaCTHHKOB, OTIIPaBIIIEMBIX Ha KOH(EPEHIHIO, OBIIO0
PEIIEHO, YTO JOJI2KHEI BBITIOIHATECS JIBA YCIIOBHS. @) €CIIH IToeeT ApOy30B, TO JOJDKHBI ITOEXATh
erme bproxBuH min BromHeBckmil, 0) ecmH ImoeqyT ApOy30B M BHIIHEBCKHIL, TO IIOEHET H
bprokeuH. Haitti ©onee IPOCTYIO CIIOBECHYIO (POPMYIHPOBKY ITPHHSTOIO PEINEHHS O COCTaBe
y4aCTHHKOB KOH()EPEHIIHH.

Pemenne: HasHayeHme Ha KoH(pepeHImo ApOy3oBa, bprokBnmHa H BHIIIHeBCKOTO
o0o3HaunM OykBamH A,B,B coorBeTcTBeHHO. ToOrjia yciIoBHe a) MOXKHO 3aImHcaTh B BHIE A —
B'B, a ycmoBne 6) B BHAe A'B — B. Tax kak o6a YCIOBHS JOIKHBI BBIIIONHSTHCS
OJJHOBPEMEHHO, TO HX COEJHHHM JIOTHYECKOH CBA3KOH «M». [Io3TOMY IIPHHATOE pEIleHHE
MOJKHO 3aIlHcaTh B BHJIE CIeAyIOIeil cuMmBomrieckoil popmysl (A — B'B) * (A"B — B). C
TTOMOIIbIO PAaBHOCHIIBHEIX ITPe00pa30BaHHI YIIPOCTHM COCTABIEHHYIO (DOPMYITY:

(A2 BVB|A[AAB2E|=(AVEVB|A|AVBVE|=(AVE|V(BAB|=A25

CHMBOIHYecKas (popMylla o3HayaeT. « EciH 1moener ApOy30B, TO MoeleT H BPrOKBHH». 3T0 H
eCTh HaHOoJee ITpocTas CIOBeCHas (POPMYIIMPOBKA ITPHHSATOIO PEIIeHHS O COCTaBE I'PYIHIBI
COTPY/IHHKOB, OTITPaBIIIeMBIX Ha KOH(] ePEeHIIHIO.

KﬂHTpﬂ.ﬂthlE BOIIPOCHI H 34/ TAHHHA.

3amaua 1. J[okaszaTh TOKIECTBEHHYIO HCTHHHOCTh HIH TOKIECTBEHHYIO IJIOKHOCTB
(pOpMYJI ¢ IOMOINBIO a) PABHOCHIIBHEIX IPe00pa30oBaHHii;, 0) TaOIHIEI HCTHHHOCTH (POPMYIIBI:

1 (x2y)2(y-2%)
2 (5"’55)9(%')}’) |
A X—)y —}X .
Dﬂﬂ CAH )

"EW Wﬁh 20

Ceptudmkar: 2C0UN0043E9ABEBBOSZ TBAS00060 EIEID431‘:E

Bnageneu; meﬁg;;msa(Txu@{Wzna )3*-'-) ( ( X = y) (X -2 Z) )
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(z9x)2((z3y)3(zxAY))

10. (x2y)>((y2>z)>(xvy->z))
3amaya 2. I[IbITasck BCIIOMHHTH IIOOEAHUTENEH TIPOIIUIOrOAHMUX COPEBHOBAHMH II0
cTpenbOe, IATh OBIBIIINX 3PHTEIEH 3asBHIIH:
A) AHTOH OBIII BTOPBIM, a BOpHC — ITATHIM,
b) Buktop ObII1 BTOPBIM, a J[eHHC — TPETBHM,
B) I'puropmit OpUI ITEPBEIM, a BOpHC — TPeThHM,
') AHTOH OBITT TPeTHHM, a EBIreHHIT — ITIeCTRIM,
J1) Buxrop OblI TpeThbHM, a EBreHHi — YeTBEPTHIM.
BIiocineacTBHH BBISICHIIIOCh, YTO KaXKJBIH 3PHTEIF OIMMOCS B OJHOM M3 JBYX CBOHX
BEICKA3bIBAHMI. KaKOBO OBLIIO HCTHHHOE pacIipeelIeHHE MECT Ha COPEBHOBAHM SIX ?
3amaya 3. bpayHy, J)KOHCY H CMHTY TIIPeABSBIcHO OOBHMHEHHE B COYYACTHH B
orpabrmeHnu OaHka. IIOXUTHUTEIN CKPBUINCh Ha ITOMKHIABINEM X aBTOMOOMIE. Ha ciaencTBiu
bpayH mokasaj, 4To IPeCTYNHHKH OB Ha cHHeM «bbromkey»; [[KOHC cKazajl, 4yro 3TO ORI
yepHBIH «Kpancnep», a CMHT YIBEPXKIAI, YTO 3T0 ObLI « Dopa MycTaHr» H HH B KOEM CIIyYae
He CHHHH. CTallo H3BECTHO, YTO, XKENAas 3aIlyTaTh CIEACTBHE, KaKIbI U3 HUX YKa3all IIPaBHIIbHO
OO0 TOIMBKO MapKy MaIIMHEL, THOO ee IBeT. Kakoro 1eera Ol aBTOMOOIIEL M KaKOH MAapKH?
3amaya 4. BepHyBHOIHCH JOMO#, Merps Mo3BOHII Ha Ha0epekHYI0 OpdeBp.
- T'oBopur Merpa. EcTth HOBOCTH?
- Jla, med. ITocTyrmm cooOmeHHsI OT HHCIIEKTOPOB. ToppaHC YCTaHOBHII, YTO ecl DpaHcya
OBLII IbSH, TO MO0 OTheH yOHHI@A, THOO (DpaHcya IxKeT. JKycCche CUHMTAET, YTO WIH ODThEH
youriia, win MpaHcya He OBUI IMbSH M YOHMICTBO ITPOM3OIILIO IIOCIE ITOIYHOUH. MHCIEKTOp
JIroxa 1mmpocui nepegars Bam, 4To eciH YOHHCTBO IIPOM3OIIIIO IIOCIE IIOIYHOYI, TO MO0 OTheH
yomuria, nHoo dpaHcya JIKeT. 3aTeM 3BOHHIIA. . .
- Bce. Crmacubo. 3roro gocratouHo. — Kommuccap monoxuin TpyOkKy. OH 3HAJ, YTO TPEe3BEIH
DpaHcya HUKOr1a He JIKET. Ternepb OH 3HAll BCE.
Kakoit BeIBOJI caernaln Komrccap Merps? KTo copeprinu yOHHCTBO?
3amaya 5. CryaeHTaM OOBSBIIM, YTO B IIOHEAEIBHHMK OVYJIET OIHO 3aHATHE IIO
KPHMIHAIMCTHKE H OJTHO I10 MaTeéMaTHKeE, IIPHYEM, €CIIH Ha IIEPBOH Iape MaTeMaTHKH He OY/IET,
TO KpUMHHAINCTHKA OYJEeT Ha BTOPOH ITape, eCIIH TPETh Iapa HE MaTeMaTHKa, TO YETBEPTAs —
KPHMIHAIIICTHKA, €CIIM MaTeMaTHKa OYIET Ha IIEPBOM I1ape, TO KPHMHHAIMCTHKA — Ha TISTOH.
OrmpeaenmuTe, Ha KaKoH nmape OyIeT KpHMIHAINCTHKA, a Ha KaKOH MaTeéMaTHKa.
3amaua 6. Yerhlpe cryaeHTKH A, E, C, P 1ocemaroT YHHBEPCHTET I10 OUEPEAH H BEAYT
oOHmii KOHCITeKT JleKimi. HeoOXomumo cocTaBHTh T'papHK ITOcelleHHS Ha OIKaHIIyro
HEJEIF0, YUHTHIBAS, YTO:
A) IloHeneIbHHK — JIeHb CaMOCTOSATENBHON Pa0OTHL HA Kypce, H B YHHBEPCHTET He XOHT

HHKTO, a B cyO0O0TY HEOOXOAHMO OBITH BCEM.
B) C 1 P He cMory T IToHTH Ha 3aHATHA BO BTOPHHK B CBA3H ¢ O0JIBIIOH 3arpyKEHHOCTBIO B ITOHE/IEIbHHK.

B) Ecm C BHIIZAET B cpey WM P — B UeTBepr, TO E cornmacurcsa MoOkBaTh Ha 3aHSITHIX B
TISITHHILY .

[') Ecrmt A He nioiizieT B BY3 B yeTtBepr, To E mo3BoimMT cebe CXOMHTE TyAa B CPeay.

1) Ecau A wn P 6yayT B HHCTHTYTe B cpefy, TO C CMOXKeT ITOHTH B ITSATHHILY.

E) Ecrmn P B IITHHITY BMeCTO MHCTHTYTA IOHJIET Ha CBaJbO0y IMOAPYITH, TO A IIpHAETCA

CXOJIHTb BAYHOIHTT IE‘H‘EI‘U&)I—]III{: a C —B YETBEPT.
SMNEKTPO NOANuUcChH

Copramar: 200 AAHMphao LeTHIRE M GOFRYAHIKAM YTOTOBHOIO pO3bicka — AHTOHOBY, Bexomy, CoMoBY,
BﬂEﬂEﬂEﬂEEW%ﬁXﬂwEWHLGH I1O CIIY KeOHOH HED@KG,I[HMGGTH B HCTBIPC PAa3JIHYHBIX I'OPOOda

2
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— Mocksy, Oxpeccy, Knes u Cragporons. Onpeenure, B KaKOH I'OpoJ JOJIKEH IT0eXaTh KaK IbIH
M3 HUX, €CIIH HMEIOTCS CIEeAVIOIHE OTPaHHYECHH S
A) Eci A He ezieT B MockBy, To C He efieT B Ofeccy.
BE) Ecin B He enet HH B MockBy, HH B CTaBpOITONIb, TO A eleT B MOCKBY.
B) Ecm C He egeT B CTaBporions, To B efeT B Kues.
I') Ecmu ]I He exgeT B Mockry, To B He efteT B MOCKBY.
1) Ecou ]I He efet B Opeccy, To B He efgeT B MockBy.
3amaua 8. Corpymuukam ['MBJ]/]I AnapeeBy, KoctuHy, CapenbeBY H J[aBBIJIOBY
IIOPYYEHO HEKYPCTBO Ha 7-0M, 8-0M, 9-oM H 10-oM yyacTKax Tpacchl. [IpH ITpoBepke IIOCTIE
IEKYPCTBA OKas3ajloch, 4YTO Ha 10-oM Vy4YacTKe IIPOM3OIILIIO JOPOKHO-TPAHCIIOPTHOE
IIPOHCIIECTBHE, MOAPOOHOCTH KOTOPOIO HM3BECTHRI JeKYypHBIIEMY CcOTpyaHHKY I HBJIJ]. He
VILIEeIIHe JOMOH COTPYIHHKH ITOCIE AeKYPCTBA COOOIIIUIH O CIIEAYIOLIEM:
AHnpeen: « 4 gexyprin Ha 9-0M ydyacTKe, a CaBelIbeB - HA /-OM.
KoctHH: « 4 gexyprun Ha 9-0M y4yacTKe ,a AHIAPEEB — HA 8-OM).
CaBenbeB: « 4 IeXypHiI Ha 8-0M yyacTKe, a KoctnH — Ha 10-om».
JIaBBIIOB V2Ke VIIEeI JOMOH. B JampHeHIlleM BBISCHIUIOCh, YTO KaXKIbIl
MITHITHOHED B OJJHOM M3 JIBYX BHICKa3bIBAHHIL I'OBOPHII IIPaBJy, a BO BTOPOM €€ CKphIBal. KTo
M3 COTPYJIHHKOB HAa KAKOM YYaCTKE JIEKYPIII?
3ajmaua 9. Orpenenure, KTO H3 YETHIPEX CTYAEHTOB CHall SK3aMeH 110 MaTEeMAaTHKE, €CIIH
HM3BECTHO:
A) EcnH nepBoIi ¢jan, To H BTOpOH caall
E) Ecriu BTOpOIt caar, To TPeTHIL cAajl HITH IIEPBBII He call.
B) Ecmi 4eTBEpTHI He cJall, TO IePBhIH cllajl, a TPeTHI He caall.
[') Ecrmi yeTBepTHIH cllall, TO H IIEPBBIA CAall.
3agaua 10. Ha Bompoc: «KTO M3 Tpex CTYAEHTOB H3y4Yajl MaTeMaTHYeCKYIO JIOTHKY?»
IIOJTYYEH BEPHBIH OTBET — «ECIM M3y4Yall IIEPBBIH, TO H3y4Yall H TPETHI, HO HEBEPHO, UTO ECIH
H3y4yall BTOPOH, TO M3yYall H TPeTHH». KTO U3 CTYIEHTOB H3yYall MAaTEMATHYECKYIO JIOTHKY /

Pexomenoyemana numepamypa:

OcHoBHAA JIMTepaTypa:

3apumnora, 3. P. Jlekipim 110 JUCKPETHOH MareMaTHKe. MaTemMarnieckKas JIOTHKa:
yueOHOe 1ocobmne / 3. P. 3apunoBa, M. I'. Kokorunkona, JI. A. CeBacTbsIHOB. — MOCKBA
Poccuiickiii  yHHBepcHTET IpykOel Hapomo, 2014, — 120 c¢. — PexmmMm 1gocrya:
http://www 1prbookshop.1iv/22190 html

Jlomo/IHMTe/ILHASA JIUT epaTypa:

Xarraptu, P. JluckpeTHas MaTeMaTHKa IS IMPOrpPaMMICTOBR : ydeOHoe ITocobme / P.
Xarraptu. — MockBa : Texuocdepa, 2012. — 400 c¢. — PexnM JOCTYIIa:
http://www 1prbookshop.ru/12723 html

IIpakTrHueckas padora NeS. M cunciienne BbICKA3bIBAHAH. AJITOPUTM YHH(PHKAIHH.
IIpaBuia BbIBOIA.
Ilens 3anamusg. 1IpnoOpecTH HABBIKM IIPHMEHEHHS IIpaBIUIa BBIBOAA, aJITOpPHTMa

VHH (DHKALTHH.

3Hanua u ymeHus, npuodpemaemple crmyo0eHmMoOM 6 pe3ybmdame O0C60eHUA MeMbl,
gopmupyemole KomnemeHyuuU. 3HaeT alropHTM YHH(HKAITHH H YMeeT ITPHMEHSTh ITPaBHIIO
BBIBO/IA.

Teopemuueckasa uacme.
PaccMOTpHM JIpeBHEMIIMH 0OO0pasel] JIOTHYECKOI'O0 BBIBOJA — CHIUIONH3M: «Bce moau
no
cmemegnmﬁ-nﬂ%%g{. CremoBaTelnbHO, COKpaT CMEPTEH.
Ceprucpmkar:  2COKAKIEDOPRIAIABOBATEEOTAKAE YMO3AKIIIOUEeHHS: Hay4YHTh KOMITBIOTED IIPOBEPSATh HX
B T :
M Y haRTBHGRTE " AN ifueckn reHepupoBaTh Mofo6HBIE? Halll IpHMep COCTOHT H3 IBYX

ITOCBLIIOK «BCC JIIOJH CMCPTHEI», {{CGI{pElT - YEIIOBCK» H 3aKIIIOYUYCHHA {{CGI{I)EI,T CMEPTICH»,
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HCTHHHOCTE KOTOPOIo CJIICAYCT H3 HCTHHHOCTH IIOCBIIIOK. 3armIeM IICPBYIO IIOCBLIIKY Ha
(ITPEAHKATHOM» HA3BIKC. « Vx ecrH x - HEIIOBECK, TO X CMCPTICHY. Ha ocHoBaHmH 0O0IIe3HAYHMOH

dopmyel  Vx P(x) — P(a) TOrH4HO, OITYCTHB B BRICKa3BIBAHHH KBAHTOP V, ITOJICTABHTH BMECTO
x Cokpara: «ecan Cokpar - yenoBek, To Cokpar cMepTen». IlocTaBHM pSIOM ¢ IOITYy4YeHHBIM
BBICKA3BIBAHHEM BTOPYIO MOCHIJIKY CHIUIOTH3MA H IOIIYYHM Pe3yIIbTaT, KOTOPHIH 0()OpMIISIETCS B

CIIEIVIOIIIEM BHJIE:
Ecimm Cokpat 4ennoBek, TOo COKpaT cMepreH.  COKpar - YEIOBEK.

COKpaT CMePTEH.
B o0mem cioyyae HajJ 4YeprToH ITOMENAIOTCS JOTHYeCKHe (pOPMYIBI-ITOCBIIKH A4.B,
HCTHHHOCTh KOTOPBIX F'aAPaHTHPYET HCTHHHOCTE 3aKroueHHI C

4.B

C
CIIoBeCHas 3allHCh IIPAaBII JIOTHYECKOIO BEIBOAA 3BYUHT TakK: «M3 JaHHBIX (hOpMYyII-
MoCcEIIoK A.B  cienyer QopMmymna-zakmoueHne C.»  (cokpamenno: 4"B — C). Ilpn sToMm
CUHTAETCS, YTO (POpMyIIa-3aKIIFOUYEHHe HCTHHHA 0 KpaiHEH Mepe ITPH BCeX TAaKHX 3HaYeHHSIX
MMPpeHKATHBIX, IIPEAMETHBIX H BRICKA3BIBATEILHBIX IIEPEMEHHBIX, IIPH KOTOPHIX OOpaIlaloTCcsd B
HCTHHY BCe (DOPMYIBI-IIOCBUIKH. MeTon MaTeMaTHYEeCKOH HHIYKIIHH, O(pOpMIEHHBIH Kak

IPABHIIO BRIBOJA, IIPHMET BH;
P(). P(k) = P(kt1)

Vn P(n)
[ IpHnBeeM HEKOTOPEIE ITpaBiUIa BEIBOJAA, paboTarolifie B 6a3ax 3HAHHH:
A=2B,A
B - IMpaBIJIO 3aKIoueHHT (Inodus ponens),
A->B,B>C
A=>C - IIPaBWIO CHJUIOTH3Ma,
0 M
h L] 1]
IP;(I;LL I 'P{u']]]'wh
SRR N AL - CITEI[HAIIH3aIHL
A,B
AUB - BReJIeHHe KOHBIOHKIHH.

PaccMOTpHM creayioInui ImpuMep. B 6a3e JaHHBIX XpaHATCS CBEAEHHSI O COTPYIHHKAX
yupekaeHus IlerpoBe, BaHOBe, Ky3HeloBe, SIkoBIeBe (B mambHeHIeM 0003HAYHM HX Kak 11,
M, K, 5). JlomxHOCTHASI HEPAapXHS OITHCHIBAETCS ¢ TIOMOIIBIO JBYXMECTHBIX ITPEIHKATOB:

PYK(II,W) o3Havaet, uto I[IeTpoB pyKOBOJANT MIBAaHOBEIM,

OTY(Y.X) o3HauaeT, uTO ¥ OTYHTEIBaeTC repexs X,

B 6a3e JaHHBIX XpaHATCI TPH (PaKTa:

1: PYK(ILH),

2: PYK(H.K),

3: PYK(K,A).

Jlaziee OIMMCHIBAIOTCA JBa IPaBIUIa BEIBOJIA, KOTOPEIE HMEIOT MECTO B paccMaTpPHBAEMOI
IIpeIMETHOH 0OIIaCTH:

1: VXY PYKWX)Y) — OTUY(Y,X) - ecuuX pykoBoauT I, To ¥ OTUHTBIBAETCS MEPE]
X

2

2: VX, I.T PYKWX,I)'OTUY(T.Y) -OTY(T.X) - ecmm X pykoBoaur Y u T OTUHTLIBAETCS

repen Y, 1o I OTYUTHEIBACTCS Tepen .X.
TpebyeTcs IMPOBEPHTH 3aIIPOC IOIB30BATEIS. AOJIKEH JIH SKOBIEB OTUHTHIBATHCS IIEPEL

ViBaHOBEIN (10,ECTH, GAgHaTe sakmoyuere OTU(SN)).

ar Bdaze: iaHHBIX TaKOT0 qJHI{TElZ--[HET: OAHAKO IIPCJIHKAT, OITHCBIBAFOILIIHI HHTCPCCYROIIYIO HacC

N CBSI3D, BETPEYASTC S B TipaBiiax 1 u 2.

[TprveHaq mpaBuiio 1 kK gakty 3, monTyuuM popMyITy:
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PYK(K, ) —OTUY(K).
[IprvensieM K Hell H (pakTy 3 ITpaBHIIO BEIBOAA modus ponens:

PYK(K )—OTU(LK)., PYK(K )
OTU(SK)

Takx KaK HCXOJIHBIE BRIPaKeHH I OBIIIH HCTHHHBI, TO 3aKknroueHHe OTU(S,K) - HOBBII (pakT
- TAKJKE SABIISETCS HCTHHHBIM.
[Tprvensg k OTU(A,K) u daxry 2: PYK(HM,K) nmpapuio 2, IOIyysM (pOpMYyIIy:
PYK(M,K)"'OTUY(S,K) — OTU(SLN),
yKa3bIBarOITyro Ha orBeT OTU(S, M), xoTophli OgHAKO, HAJO eIlle IMPOBEPHTH. J[IsI 3TOro
cBs3pBaeM (pakT 2 u OTU(A,K) mpaBHiIoM «BBeJeHHSI KOHBIOHKIHI:

PYK(UK), OTU(SK)
PYK(U,K) OTU(SK)

H HAaKOHCII, ITPHMCH A modus PONETIS, 0OOCHOBEIBacM PE3VIILTAT

PYK(MK)Y'OTU(AK) - OTU(SLHN). PYKM.K) OTU(SLK)
OTU(S, W)

NAOIII YTBEPAUTEIBHEIN OTBET Ha 3alpoc, JAEHCTBHISIBLHO I SIKOBJIEB OTUHTBIBAETCS

reped IBaHOBEIM.
KoHTpoOJIbHBIE BOIIPOCHI H 3aJaAHHA:

,HCIKEIBEI,TL CIICAVIOIIHE TOXJACCTBAd BHAYAJIC Ha A3BIKC TCOPHIL MHOMKCCTB, a4 3dTCM —
Hd A3BIKE TCOPHH JOKA3dTCIIECTEB.

2 AN[AUBJ=A
6) AUIANB|=A :
p) AUIBNC|=[AUB)N{AUC)
r) ANIBUC|=[ANBJUlANC)
¥ <. <. <~

3

)

3

1)

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHOH MaTeMaTHKe. MaTeMaTHyecKas JIOTHKA: yueOHOe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbIHOB. — MocKBa : POCCHIICKHIT
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HpﬂETH‘IECEﬂH paﬁuTa Ne6. Mcunciienne NMPpCAHKATOB. ABTOMATHYECKO€ JOKA3aTe/IbCTBO

TeopeM. MeTtoa pesoJironmii.
Iens 3anamus. 11pnoOpecTH HABBIKM MaTeMaTHYECKH aHAIH3HPOBATh CYKIEHHSI C

ITOMOMIBIO IIPEITHKATOB, IIPHMEHITH MeTO]T PE30JIFOIII 11 JOKa3aTeIbCTBa TEOPEM.

SHAHUA  Hoc NMCHULA RPpUOOpemaemsle  cMy0eHmMoM 6 pe3yibmame O0C60€HUA MeMbl,
o gbﬂpuupjiﬁ&jﬁ%[“w.ﬁﬁé%muu | 3_1:[[_EIET OCHOBBI HCYHCIIEHHS IIPEJHKAaTOB H YMEET ITPHMEHSITh
SnanendIPH aHATTH3S: CYPKIICHHM. . .

Teopemuueckasa uacme.
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PaccCMOTpHM HCTHHHOE BBICKA3bIBAHHE «O - I[EJIOE YHCIIO» M JIOKHOE BBICKA3BIBAHIIE
{{"*L“I_[EJIGE upiciioy. OOIIYIO YacTh MX MOYKHO BBIJEIHTH KaK ITPeAIOKeHHe-IIabIoH «&¥;- Lenoe
qﬁcnﬂ}}: IIPH TIOACTAHOBKE B KOTOPHIH KOHKPETHOIO YHCJIA ITONIYYacTCs HGHIQPETHGE
BhICKa3bIBaHHe. BBeasd o0o3HaueHHe: P(x) = «x - 1enoe gHcimoy, momyuum P(5) = 1; P( ““)
Tenepp mycth P(x) = «x - oBOHI». 3aMelias X Ha KOHKPEeTHBIE IUIOABI, ITOTy4YaeM Hc’i:HHHGe
BhIcKazpIBaHHe P(JIYK)=1, wm nmoxmoe: P(CJIMBA) =0 .

HazoBeM npeduxamom P(x) TIIpelloKeHHe, 3aBHCIINEe OT IIepeMeHHOH X,
IIPHHAIJIEKAIIEH HEKOTOPOH IIpeAMeTHOH 001acTH - MHOXKeCTBY U: xBHU. B riepBoM IpHMepe
xEHR, Bo BTopoM U - 5TO MHOMECTBO IUIOZOB. IIpH IToAcTaHOBKe (PHKCHPOBAHHOIO SIIEMEHTA
AU npemukaT P(x) mpepparacrcs B BolckasbiBarme P(a)EB{0,1}. TaxiM oGpa3oM, ITPeIHKAT
MOJKHO CYHMTaTh JIOTHYECKOH (DYHKIIHEH, OIIpeJle]IeHHOH Ha »3JIeMeHTaxX MHOXKecTBa U
ITPOM3BOIBHOH ITPHPOIEL.

U pas3OuBaercs nmpeJHKaToM P(x) Ha JBa HellepeceKaroIHXcs ITOAMHOXKECTBA: Ha IIEPBOM
H3 HHX, KOTOPOE HA30BEM MHOMCECHEOM UCHMUHHOCMIL , TIPEIUKAT IIPHHHMAET HCTHHHBIE
3HAUYEHHS, Ha BTOPOM - ITOXHEIE. O003HAUMB HX Uepes P H P /1, COOTBETCTBEHHO, rnonyunuM: U
=PBPL.

K rpegnkaraM ImpHMEHHMEI BCE JIOTHUYECKHE OIlePAIlH.

[IpegmoxeHie, ONpeaeIeHHOe Ha MHOKECTBE XX X2X...XX,, Ha3pBalOT M-MECHIHbIM
NP eoUKaAmom:

P(xi, x2,... Xz), x1€EXY, ... x:€X, .

Haiimem oOmacTh HMCTHHHOCTH TpexXMeCTHOro Ipeaukara P(xyz) =  (xy < 2),
OIpEIEIeHHOro Ha Tpoikax (x, v, z) € AXAXA=A4", tne A= {1,2,3,5}.

Yueao BceX VIIOPSAOUYEHHBIX TPOEK M3 YETBIPEXAJIEMEHTHOIO MHOXKECTBA 4 PaBHO
4:3-(4-3+1) = 24. Jlna cokpaineHHs IlepeOopa HCIIOIb3YeEM CHMMETPHYHOCTh IIpefHKaTa
OTHOCHTEJIPHO IEPBBIX ABYX MepeMeHHBIX: P(x,yv.2) = (xy <z2)=(Ox <z)=P(yx.z

Jlaslee, I BBINIOIHEHHS HepaBeHCTBa HeOOXOAHMMO, 4YTOORI IIpaBas 4YacTh =
IIPEBOCXOIMIIA KAaXKIBIH H3 COMHOXKHTENEH X,y. C YUETOM CKa3aHHOI'0, HMeeM 3 OJIarOIpHATHEIX
cmydas: 1:2<3,1-2<5,1-3<5, marornme 6 3MeMeHTOB 001acTH HCTHHHOCTH P: P(1,2,3) =
(2<3)=P(2,1,3), P(1,2,5)=(2<5)=P(2,1,5), P(1,3,5)=(3<5)=P(3,1,5).

Hrak, oOmacTs HCTHHHOCTH P o00pa3yer MHOXkecTBO Tpoek: {(1,2,3), (1.2,5), (1.3.5),
(2,1,3), (2,1,5), (3.1,5)}.

JIng  3armHMcH  TIPeJHKaTOB MOJKHO  HCIIONB30BaTh KBAHTOP CYIIECTBOBAaHMS i,
COOTBETCTBVIOIIHMI CIIOBAM «CYIIECTBYETY, «HAHAETCSD), «XOTS OBl OAHHY», H KBAHTOP OOIIHOCTH
Y, COOTBETCTBYIONIMI CIIOBAM «JUIS IFOOOT0», «BCEY, «KaKABII». Takum o0pa3oM, KBAHTOPHI
CBA3BIBAIOT IIpeIHKATHBIE IIeEpeMeHHBIE x, =, IIpeBpaimasd IpegukaTel P(x) m O(x) B
BHICKA3bIBAHH S

dx P(x), Vz O(2).

B o0miemMm crnydyae, CBs3BIBas JIOOVIO H3 IIPEAMETHBIX IEPEMEHHBIX KBAHTOPOM, HIIH
3aMEHSS €€ IIPeJIMETHOH ITOCTOSHHOM, MBI CHIJKAeM YHCIO MeCT B IIpeJHKaTe Ha eJHHHILY.
Hamprumep, B3 JBYXMeCTHOro Iipegukara P(x,y) ¢ IIOMONIBI0 JABYX KBAaHTOPOB MOKHO
00pa30oBaTh 8 BEICKA3BIBAHHH:

Vx Vv P(xy) «— Vy Vx P(xy),
dx dy P(x,y) «— dy dx P(x.y),
dx Vy P(x,y) «— Yy dx P(xy),
Vx dy P(x,y) «— dv Vx P(xy),
TOJILKO JIBA IIEPBBIX H3 KOTOPBIX PABHOCHIILHEIL, TAK KaK pa3sHOHMEHHBIE KBAHTOPEI IIePECTABIIATE
HEIIb 351

KﬂHTpﬂJ]LHbIE BOIIPOCHI A 3aJJaHHH
OOKYMEHT NMoanncAaH

SNEKTPOHHOM HfJ,U,I MCbiO

JPRNG 7 i 12 N e

na eng) Ha MHOKECTBe: M = {1 30} 3aJlaHbl IMpeauKaTel: A(X): «X — 4E€THOe 4HCIo», B(X): «X He

JeTHTCS Ha 3». HaliTH MHOKeCcTBO HCTHHHOCTH IpeankaTa A(X) ¢ B(X).

B | } e} 11 i - 1|
Ly () I 10 L] -
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1 IATENEH: | b S R

k]

0) Ha mmoxectBe M = {1..30} 3amanbl mpemukarhl: C(X):”X KpaTHO 577, D(X):”X - 4éTHoe

HaiitH MHOKe CTBO HCTHHHOCTH ITpeHKaTa D ( ]AC( ]
B) Ha MHOxkecTBe M = {1..30} 3amaHBI HpemII{aTLI A(X):"x — y€tHOe 4mcno”, C(X):”X KpaTHO

5”7, HaltTH MHOKECTBO HCTHHHOCTH ITPEAUKATa [ JAC[ J
r) Ha muoxkectBe M = {1..20} 3amaHbl Impeaukarhl: A(X):”X — 4éTHoe urciao’’, B(X):"X JIemnurcs

Ha 3”7, C(X):”X KpaTHO 5. HalTH MHOKeCTBO HCTHHHOCTH ITpeIHKAaTa B(XJVA( ]VC( ]

n) Ha mmoxectBe M = {1..30} 3amaHbl mpemukarhl: C(X):”X — HE KpaTHO 57, D(x) X -
HerrpocToe’’; HanTH MHOKeCTBO HCTHHHOCTH IIPeaHKaTa Clx ) Dlx)

3agaya 2.

a) Ha mHokecTBe M 3amaHbl npeaukaThl: A(X) H B(X). M300pasuTs Ha gHarpaMMe MHOKECTBO
ucTHHHOCTH npeaukata A(X) ¢ B(X).

6) Ha MHOkecTBe M 3a7aHbI TIpe JIMKATHL: A(x) 1 C(x). U300pa3uTh Ha JHarpaMMe MHOXKECTBO

HCTHHHOCTH ITpeJHKaTa [ J [ J
B) Ha MHOkecTBe M 3aganHel nmpegukathl: A(X) 1 C(X). M300pasHTh Ha JAHarpaMMme MHOKECTBO

HCTHHHOCTH ITpeHKaTa A(x)AC(x)

3amaua 3. o

a) Jlis nipeiikata P [ X ] \(x+0=x\) ., XE R , OIPEAEIHTE 3HAUCHHE v xP [ ]
0) g mpeankaTa P [X ):_\(K cdot 0=0 \) , X€ER , OIIPEACIIMTE 3HAUYCHIE VXP [ ]
B) /I peivKata P ( X_ ] \( 2x=4 \) , XE R , OIIPEIETN T 3HAaUYEeHHE 3xP ( ]

P (X ): \( X+10=x+5 \) . XE R , OIIpeJIeNTHTh 3HAUECHHE IxP (X]

PLx): \(xSup {size 82} } - 2ut1 ) =0 ve R

n) Jna mpeaHkara ) , ,  OIPEIeNHTh 3HAUESHHE

AxP| x|

r) JIng npeaukara

Pl (xiSup{ sze(2} 41200 Q(x): (xSup {size8{2) } 4140 . 501

!
XER OIPEJIETIUTh 3HAYEHHE HX[. Plx)VQix])

P (p{ s - e P0)

X€ R OIIPEIETIHTh 3HAUEHHE HX[.P [ X.]AQ[.X. ]

e) Jlna 1mpeauKaToB

3

Q0 (2 Fupste )3 e 01 |

K) JImga mpeaHKaToB

- —

3) [Ipn XE R OITPEIEIHTE 3HAYEHIE BBICKA3bIBAHHS
) , )
Ix((x"=5x+64,0)A(x"—2x+1>0))
H) [Ipu X€ R OIIPeAeIINTh 3HAYEHHE BBICKA3bIBAHH A

3x((x €[2,5]) 7 (x"~6x+8=0))

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHOH MaTeMaTHKe. MaTeMaTHyecKas JIOTHKA: yueOHOe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbIHOB. — MocKBa : POCCHIICKHIT
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I[nmlmrmnm JIAT eparTypa:

____.:_Xarrapml‘lﬁnﬁi'w CTHA _EM&TEM&TI&K& TS IPOTPaMMHCTOB : yueOHoe rocodne / P. Xarrapri.
anenes=— MIOCKBA- -Tememd)apa 2012, — 400 ¢. — PexmmM JocTy1ia:

http [IWWW. 1prbcrnkshcrp /12723 himl
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IIpakTHueckan padora Ne7. Crocodbl 3agaHus 0yJaeBol pyHKmmH. Tadanna HCTHHHOCTH
OyJiIeBoH (PYHKITHH.

Ilens 3anamua. IIpnoOpecTH HaABBIKH ITOCTPOSHHS TaOMHI[BI HCTHHHOCTH (DYHKIIHH,
ONpeJelIeHHs TOXIECTBEHHOH HCTHHHOCTH IJIH JIOKHOCTH  (DOPMYJIBI.  BBITIOIHEHHS
PABHOCIJILHBIX ITPe00pa30BaHIIl C IIPHMEHEHHEM 3aKOHOB alreOphl TOTHKH.

3HAHUA U YMEHUA, npuodpemaemvle CmyoeHmMOM 6 pe3yjibmane O0C60€HUA MeMbl,
dopmupyemoie KomnemeHuyuul. 3HaeT OCHOBHBIE CIIOCOOBI 3aJlaHHSA OyIIeBOH (DYHKIHH,
yMeeT CTPOHTh TaOIHI[y HCTHHHOCTH (DOPMYJIBI.

Teopemuueckan uacme.

bynesonn (yHknnen Y=[ X1 Xgsees Xy OT N IepeMeHHBIX Apdy o dy

Ha3bIBaeTCS MOOass PYHKIHS, B KOTOPOH apryMeHTH H (DYHKI[HS MOI'YT IIPHHHMATh 3HAYeHHE
6o 0, mbo 1.

ByineBy QyHKIIIO OT N NepeMeHHBIX MOKHO 3aaTh TaOIIMIIE HCTHHHOCTH, B KOTOPOMH
HaOOpBI 3HAUEHHH apryMEHTOB PACIIONOKEHBI B ITOPSJIKE BO3pacTaHHA MX HOMEPOB. CHayalla
HIeT HaOOp, MpeJcTaBISIONNH co0oil ABOHYHOe paznoxeHHe 0 (3ToT Habop mMmeeT HoMep 0);
3aTeM HAET HAOOP, SBJISFOIIHICS JBOHYHBIM Pas3IOKeHHEM 1, moToM 2, 3 H T. 1.

OTpunanme - OyneBa (PYHKIHSI OJHOH ITepeMeHHOH, KOTopas oIpelelsaeTcs ciae YOI

TaOIHI[eH HCTHHHOCTH

X 0 1 O003HAUYEeHIA

f(x) | 0 v

HekoTopeie sneMeHTapHBIE OyIIeBE (PYHKI[HH JBYX IIepeMeHHBIX IIPHBEACHBI HIUKE.

xy | x&y xVy xDy X~y X —y x|y x 1y
00 0 0 0 1 1 1 1
01 0 1 1 0 1 1 0
10 0 1 1 0 0 1 0
11 1 1 0 1 1 0 0

C ITOMOMIBIO CYITEPITO3HIIHH 3IIeMeHTaPHBIX OYIEBBIX (DYHKIIHIT MOKHO ITIOCTPOHTh OoJiee
CIIO’KHBIE () YHKIITHH, KOTOPBIE MOTI'YT 3aBHCETh OT JIIFO0O0r0 YHCIIa TIEPpeMEHHBIX. 3aIHCh OYIIeBEIX
(PYHKIHIH 4Yepe3 sleMeHTapHble OyIIeBhl (PYHKIIHH OyJeM Ha3bIBaTh (POPMYJIOH pPealH3YIONIEH

TAHHYIO (pYHKITHIO.
][5 Gomee KOMITAKTHOMH 3aITHCH CIIOKHBIX (DYHKIIHIL BBEIeM CIIeAYIOIHE COTTIAICHH:

1) BHelIHHe CKOOKH OITYCKaIOTCS,
2) cHayaja IIPOH3BOASATCS OIepalHH S CKOOKax;

3) cunTaeTcsd, YTO IIPHOPHTET CBS30K YOBIBAET B CIEAYIOIIEM Iopsake:, ( ¢ |, ¢ ),
(2,9, -

J71s1 paBHOCHIIBHEIX CBSI30K (B CKOOKax) IIPHOPHTET OITPeJelIseTCs ClIeBa Ha IIPago.

[Tprmep. PaccTaBHTE CKOOKH B (pOPMYyTIAX:

l)xﬂszﬁx; 2)}:"’31@2; 3)}{@*;)**2‘}}{5‘;

OOKYMEHT NOAarnncAl I
JE HTF—’EJHH(JI-—" LJOLNTMG @
PernieHie j Ree GpM}»'JIa X &y < Z X CKOOKH PacCTaBJITIOTCS CJIEeTYEOIIHM

GﬁpﬂSGM“ a Tarl d

((x L y) - @®

&z,
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v ¢

CIUIBHCC OIICPaIliii

\

COIJTacHO 3aMeYaHHIO HMeeM ((X y)

2) T.K. OIlepals
¢ z),

3) B popmynie (X P y) < z 2 X ¢ y { —Z HCIOIB3Yyd BBeJleHHOE CTapIIHHCTBO
(z ? ((x ¢y ¢

¥

CBS30K; ITOTy4YaeM, YTO JaHHasA (popMyna paBHOCHIBHA ((X ® y)

(72)))).

| Iprviep. CocTaBHTh TaOIHIIBI HCTHHHOCTH JUIs (bgpm: |
y 2ly®x) . g xl{yvz]¥ixAz)

£

a) X
PenteHue:

a) HCIONB3YS BBeJcHHOE CTAapIIMHCTBO CBS30K, IIONYYHM, 4YTO JaHHas (popMyTIa

paBHOCHTIBHA X = ( J Sy ® x| ), @ TaOIIHI[a HCTHHHOCTH IIPHMET BHL:
X b y y®x) y x < ()
2(y8x) | s(yex)
0 0 | 0 0 |
0 | 0 1 1 0
1 0 1 1 1 1
1 | 0 0 1 |

6) cocTaBHM TaOIIHILy HCTHHHOCTH IS GOpPMyIBl A ‘ ( ( yVvz _]'l' (m ]

x|y |z |y | 2T | x& | XAZ|  (JVI F(xy)

. ] o

> NL(_X;"\E )
000 ]| 1 |1 1 0 1 0 1
010 | 1| 1 |0 1 0 1 0 1
01 ]0]| 0 |1 1 0 1 0 1
01| 1] 0 0] 0 0 1 0 1
L{o|o| 1 |1 1 0 1 0 1
Lo |1 [ 1 |0 1 1 0 0 1
L1 |0 0 |1 1 0 1 0 1
L1 | 1[0 |0 O 1 0 1 0

@QopMyla Ha3BIBAETCS TOXKIESCTBEHHO HCTHHHOM (JIOJKHOH), €CIIH OHA IIPHHHMAET
sHaueHHe 1 (0) IpH BceX 3HAUEHHSIX BXOSIIHMX B HEE IIEPEMEHHBIX.

| X

[Iprvep. SIBmstetcs, i dpopmyma (x> y) ¢V TOXKJeCTBEHHO HCTHHHOH ?

NOKYMEHT|NORNMUEAHY V | x X X =
SNEKTPOHHOM MOAMWCb y ( y) (( y)
Ceptvdomkatr: 2C0000043EYABBBESS2205E1BAS000&0000048E y o Y _
Bnapeneuy llleGayxoea ThTeAHa fAnekcaHfipoBHa ny O y ) - X

0 1 1 1 0 1
Neicteutenex: ¢ 19.08.2022 mo— 08202
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0
1
1

1
0
1

1
0
0

0
1
0

0
1
1

1
1
1

(DGPI\{}"HEI PaBHa | IIPH BCCX 3HAUCHHAX BXOIAIIX B HCC IICPCMCHHBIX, CIICHOBATCIIEHO,
OHad TOXRACCTBCHHO HCTHHHAA (TEIBTOJIGI‘HH).
KﬂHTpﬂ.}]thIE BOIIPOCHI H 3a/TJaHHH.

1. Tlopsmok BBEITTOMHEHHS JJOTHYECKUX OIepalIfii.
2. Kak onpedennurs YHciIo CTPOK B TaOIIIle HCTHHHOCTH.
3. CocTtaBuTh TaOIHIY HCTHHHOCTH JaHHOH OYIIEBOH (PYHKIIHH:

1 fx@yz;]—}x‘u’z 16. X*‘*(J’$ZVJ’]

LY

i

) x|y (zy®x) 7 XVyz®y

3. (x2Y)®(zvx) 13 (x®y|zVx

4 (xvy|®[Zay) 9. (x2y|®(zVy]
5 (xvy=z|®y 2. |X|y)zvx

6. XVy=1zy 21 [x2y)®z] ey
7 (x¥y|vxaz 3y (xVylelz®y)
g | Xy?Z)VxDy 3. ([xVy|@z|2y
o [x]ylzoyvx] 2, [xy®z)2X

lo. |x?yz)®X s, x®(yvz)Dy
11, XVYyZ?xy 2. XIyViyvz)
12, (x®y)(zvx) b7 X[y |®(yzx)
13 (xVy|®(z9y) g X3ylxv(y®z))
14 (x¥y)@zVXx 9. (x®z)(zxVy]
15 (xVy2z]®y 30. xly2z)-[y®z)
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ANo
HPRHTHI}%%WE% Ne8. IIpuMeHeHHe 3aKOHOB AJITe0pbI JIOTHKH.

H:: [
Cepradukar: 2C Q;Mgégﬁﬁm@@ﬁﬁﬁggl HABBIKH BBIITOIHEHHS PAaBHOCHIIBHBIX ITPEOOpPa30BAHIIL C
BrasenqpHMEREHFFEN S aKOH OB @IreOPhI JTOTHKH.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3HAHUA U YMEHUA, npuodpemaemvle CHYO0EeHMIOM 6 pe3y/ibmane 0C60€HUA MeMbI,
gopmupyemoie KomnemeHyuu. 3HAeT OCHOBHBIE 3aKOHBI aureOpbl JIOTHKH M YMEeT
IIPHMEHSATh HX IS Ipeo0pa3zoBaHH s OyIIeBbIX (PYHKIIHIA.

Teopemuueckan uacme.

bBynesl pyHKImH ) 1 {; Ha3BIBaIOTCA SKBHBAJIEHTHBIMH, €CIIH Ha BCSKOM HaOOpe

( Ay, -5y ) HyIel H eIHHHI[ 3HaYeHHS (PYHKIHH coBlagaroT. OO0o03HauYeHHE

SKBHBAJIEHTHBIX (PaBHOCHIBLHBIX) (DYHKITHIH CIEXYIOIIEE: f1=f2 HIIH f1=f2

OcHoBHble 3kBuBajienTHocTH (H.H ! , H 2 | H ¢ ... 03HAaYarOT HEKOTOpHIE OVIIEBHI
(PYHKIHH):

1. 3aKOH JBOMHOI'O OTPHIIAHH .
2. Unemmorentnocts: HH=H = HVH=H

H xH,=H ., xH .
3. KOMMYTaTHBHOCTB: 1772 L I . rme CHMBOII ¢ O3HA4YacT OJIHY H3 CBA30K

&rv:$:ml‘:¢

g _ H

H *(H,xH;)=(H*H,|*H,

4. AcCOIHAaTHBHOCTE:

&'?w! $!N

, TIe CHMBOI ¢ O3HaAY4CT

OOHY H3 CBA30K

H ,AlH,VH,)=H,AH,|V{H,AHj)

5. JUCTPHOYTHBHOCTE: ~ b b T

H,V(H,AHs)=(H,VH,|A[H AHs|
H AH,=H,AH, H VH,=H AH,

6. 3axoH ae MopraHa: 1 | o,
H,V(H,AH,] H AlH,VH,|=H,

H AH, ‘v’H ﬂHz H (HVH, A H,VH,)=H,

2

7. IIpaBniia mormoIeHH S

8. 3aKOHBI CKIIEHBAHH
Q. 3aKOHEBI HHBEPCHIA: HVH=1 HAH=0

2

10. IIpaBmma omeparmii ¢ koHcramrammr: HV1=1 ~—~ HAI=H ~ HVO0=H
HAO=0
Bce mpHBeeHHEBIE COOTHOIIEHH S JIETKO IIPOBEPSIOTCS 110 TaGIIHI[aM HCTHHHOCTH.

[Iprvep: YIpocTHTh (hOPMYIIBI, HCITOIB3YSI OCHOBHBIE 3aKOHBI SKBHBAJIEHTHOCTH:
y XIVXVXZIVJZ=IVYZ=IVJIVIVYI=ZVJVX
2)

3

X y=XVy 6] XdYy=xVy, 6]
(x2y)Aay=2x = A((x2y)ay)vx=(=(x2y)v-y)vx =
3 12) X y=XVy
LXATYVAy ) Vx=(-yVayAx)VX=—yVx = yx;

3)
XVZVXYVXyZVXIVX Z2=XZ| YV Y|V Xy VXZVXZ=XZV Xy VXIV X 2=

=\ xzVXZ |V XZVXZIVXy=x(ZVI |V xVX|Vxy=xVzVxy=x|1Vy|Vz=xVz;

4 AOKYMEHT MNOANMCAH
Ml

51.15‘{ VXY 55..#,2.3‘1”? X[{X"'v:f"f_ﬁ)”‘iﬂ(ﬂxz)X3=(X1VX2X3)V( TACASTAEATAL

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[TprMep: C moMONb0 PaBHOCHIBHBIX ITPe00pa30BaHHH YIIPOCTHTEL (POPMYITY
Xy2xVy)z

Il (el

uw

B

U

e I Nﬁ

FLAL I

—_—

il

JIroOyI0 3aImch a) - 1) MOKHO CUHTATh OTBETOM.

[Tprvep:. ITpoBepsTe, OYIYT TH SKBHBAJIEHTHEI CIeAVIONHE (PYHKIHH:
(x2z)(y>z); (xVy|3z.
C TOMOIIIBFO PaBHOCIIIBHBIX IIPE0GPa3sOBaHHH IIONTyYaeM, 4To
(x2z)(y2z)=(XVZ|[YVZ|=XYVZYVXZVZ=EXYVZEXVYVI=(XV YD 2
T.C. (1)}"]-]]41[]5]1[ JKBHBAJICHTHEIL.

[IpuMep:. JIoka3zaTh PaBHOCHIBHOCTD [ XV ] f\( xVy _]E X

=TT ERRI
. III KﬂHT;)ﬂﬂh:'lh“‘; Eﬁlﬂlbillpﬂ(;bl IH 3ATAHHHA
. ToKa3aTh CIENYIOIHE PABHOCIIBHOCTH:
| XVY=XAY g, XVY=XVy 15
XVyIARVY|A(RVZ)=X
). XAY=X|Y o X|y=xXVy 16.
xVyl¥yVz)=(xvy|viy vz |
3. XVY=XAY 0, (XVyIAxVYIEx g x®(y@z)=(x@y) B2
4 Xy=XRVY 1. XV[XAy|=xvy 8. XYHXVY|Z=Xyz
5. XP?Y=YIX 12. XYFIEXVYVZ 19 xHydz)=xAy-z
6. XPY=XVY 13. XOY=XAYVXAY 5o XFJ=10yOxy
7. xV[yAx)=x . xvyllxvyEx 5 xe y=xvylRVy)

2. llokazaTh, YTO (POPMYIIBI bva , anb->a , anb=b HMEIOT TY K& TaOIHiry

OOKYMEHT NMoanncAaH a -> b
IWB@HDW%MIE&HIH

Ceprud HPO% "‘ffedﬁ’y'?_ mr SKBITBalIEeHTHEI CTIEAYIOIIHE (PYHKIIHH:

Bnapes areAHa Ane
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1 x2y®z),

(X ey VXV
2. xAly®z),
x®yv(x®2

XAy oz,

xViylz),
x®(y=z),

i !

X2y e

(x2y|®(x2z)
(xAy)®(xAz]

XAy ] e (xAz)
(xVy)l(xVvz)
(x¥z]
x|y )= (x|z)

10. XJ'(.yH E_]r

XAl y=2z),

3

4

5.

6 xlly=z),
7

g xVly=z),
9

x®(y=2z),

xyzV x|y

(xVy|=2(xVvz]
xy) e (xDz]

f h I i i

xby)e(xdz)

3
14
15.

6

7

8

x®y,yDx

XVy,X ey

~<|
~<|
=<

X

><|
+

Vy,
Vy,
NY,Xv
X[ yVx),x

XAYAX, X

19 Xy¥vz,z¥xy

20. XVyz,[xVy)(xvz)

4. TlpeoGpasyiite (DOPMYIIBI, HCIIOIB3YS OCHOBHBIE 3aKOHBI SKBHBAIICHTHOCTH:

1. VYV
XVyVXyVxy
XVXyVXyVx

XVyVxyVyVxy
XYINXYVXyIVy1

XYIVXVYVIVYIVXyI

XyZVyzVxyVxVy

XIVXyIVXVyVIVXYIVYy1
XyzZVXyVXVzVXz
10 X?ZVRVZVRVJ/VEVX_}/Z

O L N kR W

Pexkomenoyeman numepamypa.:
OcHOBHAA JIMTepaTypa:

11.

12.
13.

14.
15.
16.

XyVXFVX yVy VXY

[ xyzVz)V{xyzVZ)
XYZVXYZVXY
XYZVXYIV Xy Z
XYIVXVyVIVXyVX )z
XyzVyVIVxyzVxVyVz

17 XYIVyZVRVXVYVZ
18 Eyz\/xz\/yi\/y_\/z
1o (XVyVXz)(yvyyve)

20.

xyVxyzVxVaxyzt

3apuriosa, 2. P. JlekigH 1mo JHCKpeTHOH MaTeMaTHKe. MaTtemMaTH4yecKas JIOTHKA: yueOHoe
nocoOme / O. P. 3apumopa, M. I'. Kokorunkora, JI. A. CeBacTbsaHOB. — MockBa : POCCHIICKHIT

VHHUBEPCHTET APYKOBI Hapoaos, 2014, — 120 ¢. — PexumM gocryra:
http://www 1prbookshop.1w/22190 html

/1 onoJTHHTeJILHA S JINT epaTypa:

Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHoe 1mocoOune / P. Xarrapru.
— Mocksa : Texnocgepa, 2012. — 400 ¢. — Pexam 1ocTyIIA:

http://wwigdptkaekshopaw'12723 html

3NEKTPOHHOW NOANMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpakraueckas padora Ne9. /[H3bIOHKTHBHBbIE H KOHBIOHKTHBHbIE COBEpPIIIEHHbIE
HOpMAaJIbHbIE (JOPMBL

Ilens 3amamusg. 1IpnoGpectn HaBeikH mnocTtpoennss CKH® (CJJH®) c¢ 1moMoImro
Pa3IIYHBIX alITOPHTMOB.

3HaAHUA U YMEHUA, npuodpemaemvle CMyOeHmMOM 6 pe3yjibmane O0C60€HUA MeMbl,
gopmupyemoie KomnemeHyuu. 3HAaeT OCHOBHBIE 3aKOHBI alureOpbl JIOTHKHM M YMeEeT
MPHMeHATh anropHTMbI ocTpoeHnsI CKH® (CJIH®) OyneBbIX (PYyHKIIHI.

Teopemuueckan uacme.

MHOKecTBO BceX OVIIEBEIX B OasHce S=¢6

0o0pa3yroT 0yJeBy aareopy. Ecim x
a=0 € [0,1]

- JIOTHYCSCKAA IICPEMCHHAA,

(- D
VO e 0=l606

TO BBIPAAKCHHE

= 0 bbbt
HITH ,
Ha3bIBAeTCA IINTEPOH. JIMTepel X ®W X Ha3bpIBaIOTCI KOHTpapHBIMH. KOHBIOHKTOM
HA3BIBAETCS  KOHBIOHKI[MS  IJHTep. JH3BHOHKTOM  HA3bIBACTCS  JH3BIOHKI[HSA  JIHTED.
N3 bIOHKTHBHOH HopMaJbHOR (¢ropmon (JIH®P) HaspiBaeTCsS TU3BIOHKIMS KOHEYHOIO Y CIIA

KOHBIOHKTOB. KOHBIOHKTHBHOH HopMaJabHOH ¢opmon (KH®) HazpiBaeTCcSd KOHBIOHKI[HSI
KOHEYHOI'O YHCIIa JH3BIOHKTOB.

[Iycts pynkipia f 3armican B Oasmce 51 JlanHas (QYHKIIHSI IIPHBOIHTCSI K HOPMaJIbHOM
opMe CIIEIYIOIIHM ITyTEM:

1. BcrIonp3yeM 3aKOHEI e MopraHa, 4To0sI Ipeo0pa3oBaTh GOPMYITY K BHAY, B KOTOPOM
3HAKH OTPHI[AHH S OTHOCSATCS TOJIBKO K OTJIEILHBIM IIE PEMEHHEIM,

2. IIpUMEHSIEM IIPABHIIO CHATHS JBOMHOI'O OTPHIIaHHSI: X=X )

3. mamee clIeayeT HCIIOB30BaTh 3aKOHBEI AHCTPHOYTHBHOCTH, ITPHYEM IIEPBBIH 3aKOH
TUCTPHOYTHBHOCTH I IpuBeaeHHI K JH®, B BTOpOH 3aKOH MJUCTPHOYTHBHOCTH IS
npuBeeHHI K KHO.

Ecmi B Ka)X0M WieHe HOPMAIIbHOH (DOPMBEI ITPEICTaBIIEHEI BCe IIEPEMEHHBIE (JTHOO caMH,
MO0 HX OTPHI[AHHS), NPHYEM B KaXXJIOM OTJEIIbHOM KOHBIOHKTE HIH JIH3BIOHKTE JIH00as
NepeMeHHass BXOAUT POBHO OAHMH pa3 (imbo cama OO ee OTPHI[aHHE), TO 3Ta (popMa
Ha3LIBAcTCS coBepineHHoH HopMaJabsHol gopmont (C/IHD® nom CKH®D).

[IprmMep: I1o manHOM Tabnuile HCTHHHOCTH ITocTpouTh CJJHD.

PemeHne paccMOTpHM Ha ITIpHMepe (PyHKITHH flx,y,z) , 3aJJaHHOH TaOJIHYHO:

X y z KoHcTuTyeHTH | KoHcTHTYeHTHI 0 f ( X,Y, gj
0 0 0 f'?'f xVyVz 0
0 0 ! XYz xVyVz 1
0 l 0 X'VZ XVyVz I
0 ! ! X'y-z xVyVZ 0
1 0 0 XyZ XVyVz 0
1 0 1 XYz XV yVz 1
BT, | xyz V2 i
Bl s e v e e i |
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Koncruryenrbl 1 (JUIH OCHOBHBIE KOHBIOHKIIHM ), BKIIOYEHHBIE B TaOIIMIIy,
COOTBETCTBYIOT KOHKPEeTHOMY Ha0Opy HYIeH M eJHHHI[, KOTOphle MPHHHMAIOT IlepeMeHHEIE

X,Y,Z . CTposrcs KOHCTHTYEHTHL 1 IO CIeAyIOIEMY IIpaBHIIY. IIEpeMeHHas BXOJIHT B

ITPOH3BCACHHC CdMd., CCJIM Hd JdHHOM Hﬂﬁﬂpe OHa ITPHHIMACT 3HAYCHHC 1:. B IIPOTHBHOM CJIYHAcC
B ITPOH3BCACHHEC BXOIIT €€ OTPHI[aHIC.

IIpaBuiao pia nmocrpoenns C/JAH®P: cnexyeT BRIOpaTh CTPOKH, B KOTOPBIX (PYHKI[HS
paBHa 1, a 3aTeM B34Th AU3BIOHKI[HIO COOTBETCTBYIOIIMX KOHCTHTYeHT 1. Tak I Halmero
IpUMepPa, HMEEM

flx,y,z)=XYZVX-y-ZVX-V-ZVX-Y-ZVX-y-Z.

I IprMep: I1o manHOM TabnuIle HCTHHHOCTH ITOCTpouTh CKHO.

Pemenne: Koncruryentrbl 0 111 HaOopa HylneH H eZHHHI] (KOTOpPble IIPHHHMAIOT

nmepeMeHHbIe X,Y,Z ) CTPOHMTCS CIeAYIOI[HM 00pa3oM: IepeMeHHAas BXOIHT B JH3IBIOHKITHIO
camMa, €ClIM Ha JaHHOM HaOope OHa IIpHHHMaeT 3HaueHHe (0, B IIPOTHBHOM CJIy4Yae B
IIM3BIOHKI[HIO BXOAUT €€ OTPHI[AHHE.

IIpaBuiao nia nmocrpoennsa CKH®: cienyer BIOpaTh CTPOKH, B KOTOPBIX (PYHKIIHS
paBHa 0, a 3aTEM B3STh KOHBIOHKIIHIO COOTBETCTIBVIOIIMX KOHCTHTYEHT (0. B pesympTate
ronyuurcsa HekomMasgs CKH®. Tak a1 Harero npuMepa, MMeeM

flx,y,z)=lxvyvz){xvyVvz){xVyVvz).
OrnmmcanHbpli crioco0 HaxoxaeHHs CJIHO® (CKH®) mo Tabmiile HCTHHHOCTH OBIBaeT

yacTo OoJiee TPYIOEMKHM, YEM CIIEIVIOIIII allTOPHTM.
1.1.1a naxo:xnennn CJIH® naHHyI0 (hopMyITy IpHBOIUM cHavyana K JITHO.

2. Eciu B HEKDTDPLIﬁ KOHBIOHKT K HE BXOIHT CKdACM IICPCMCHHAA Y . TO 3TOT

KOHBIOHKT 3aMEHSeM Ha 5KBHBAJIEHTHYIO (POopMyITy K ‘A“(.y Vy) H, IpHMeHSII 1-H 3aKOH

TUCTPHOYTHBHOCTH, IIPHBOOHM MoOIydeHHYI0 ¢opmyny K JH®. Ecmi HegocTarommx
IIEPEMEHHEBIX HECKOIIBKO, TO IS KaXKJIOH M3 HHX K KOHBIOHKTY J00aBIISIEM COOTBETCTBYIOIIYIO

popmyny BHIA VY.
3. Eciin B nmoimyueHHOH JIH® mMeeTCs HECKOIBKO OAHMHAKOBBIX KOHCTHTYEHT €IHHHIIBIL,
TO OCTABJISEM TOJILKO OAHY M3 HUX. B pesyibrare nmonyyaercsa CIHO.

3ameuanne: /|19 nmocrpoeHHss CKH® AH3BIOHKT HE COJAEPIKAILII CKaKeM IIEPEMEHHYIO

Y 3aMeHseM Ha 5SKBHBAJIEHTHYIO (DOPMYITY D Vyy H

ITHCTPHOYTHBHOCTH.

[Iprmep: Iloctpouts CKHO® pgna oJyHxpm F IIpH ITOMOIIHM SKBHBAIEHTHBIX
IpeoOpa3zoBaHHI

F=x|ly®z)=xVv{y®z)=xV|[yzVy7
LxVyVZ){XVyVZ|-CKHD
[Iprvep: C ITOMOINBIO SKBHBAIEHTHBIX ITpeoOpa3zoBaHui ITpuBeauTe (popmyny k JIHO, KHO,

, TIpUMeHsSeM 2-H 3aKOH

L"'-:lll

VZ){yvz)=xv(yVvz[{yvz)=

Elf

=xV(

N
|

XVyz:

cmmo, cxkao, FElxdy)9Z) o y.

Permrenue: Ilpuseaem ¢pyuxamo F k 6a3ucy S,=¢¢

=(X-Y2) o y=(XJVI) o y=(xVyVZ| o y=(XVYVIVY| [ XVYVZIV )=
SXYebV=dy 2 Y =( XV yVZ] - KHO

HOW Moanw
TIST. HP}IEE:,E[EH}_[}I;._(EEK JIHD, ., ApHMeHHM ITepBBIH 3aKOH JHCTPHOYTHBHOCTH.

o PEXPVYVIFEXTVI=X VLT~ JHO
Tpsenem dyrxano F x CTHO:
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F=xyViy= xy(z\fz)\fzy(xw) XVZVXYIVIZYXVIYX|=XJZVX VIV,
HpI[BE,I[EM (by}mmm F x CKHO:

RO G

il
Hp} ep: HpHEE:GTH (bym:mm K ,I[HCI) Ilcnnﬂbayﬂl -BIH 3aKOH ,[[HCTpHﬁyTHEHGCTH
XY Xy zlyve|=xy(XVyVz){yvz)=(xyXVxyyVxy-z){ yVz)=-3moKH®
=(0Vx-yVxyz)lyvz)=(xyVx-yz){yVz)=—smodpyear KH®
=Xy yVx-y-zyvVx:yzvVx-y-z:z=0VOVx-y-zVx-y-z=xy-zVx-y:z—3mo /JHOD
[Iprvep: [IpuBectH ¢pyHKIpEO K KHO, HCITONB3ySI BTOPOH 3aK0H JHCTPHOYTHBHOCTH.
XV VX YVI=XV Y\ XVZ)=XV Y XV 2=xVy-2( X VY |=[ XV y-2) [ X VIV Y |=

=\ xvyllxvz]-(1vy|=(xVy|(xvz]— smo KH®

[IprmMep: I1o maHHOM TabnHIle HCTHHHOCTH ITocTpouTh CJIH®:

i

X y z OCHOBHBIE f(?f Y ]
KOHBIOHKI[HH
0 0 0 Ry Z 0
0 0 1 X'yZ :
0 | 0 ,Tr:-y-E 1
0 1 1 X'yZ 0
1 0 0 X'_?'z 0
1 0 | x-y-z 1
1 1 0 X'y'f 1
1 1 1 Xz 1

[TocTpornm CKH® s HaAIEro rmpuMepa Ha OCHOBAHHH 3aMeYaHH .

1. Crpomm CJIH® s oTpHIlaHHAg X YINVX Yy IVX)-L.
2. MUcmonp3syeM 3aKoHBI e MopraHa, rmonydyaceM

(X IRy VR PI=EPIAL P I I [xVszJ[x\/y\/zJ[XV

1. YronazmBaerca KHO (JJHD)?
2. Anropurmel nnoctpoeHus CJIHO® u CKHO.

3. Kakme 13 cneyrorux (yHKI[HIT 3aIMCaHbl B HOPMAIbHOI (hOpME, a KaKHe HET?
| X yVX){zVx); 3

bV,

I QDWMEXT rjanhchH 2.

XVN”«?WM .Im

EH[ )Ba [aTeAHa AnexkcadapoBHa
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4 X YVEV(xVyl; s X VIXXVIYVX,

(xVyVyVz]z{zVx];
- X YVXZVY-ZXVZI; g (xVyVz)lyVxyVi);

! Ao %

10, NZVXYIVYI, 11, (EVyVzl(xVyVxz); 1o XIVXYVAYI;

13 XYVZVxyVIVay; 14, (xVyvzvt(xvylt;
XVyVzV(xVyzl;

16, XYIVXJIVyz(xVz); 17 XVYVIVxyVyz,
wivixvylyvel; o

19 XVyVz)IXVyvz)(xVy); o XZVXYVIEVXVIE;

(xVyVz]-xzvx]).

S. ITpuBectn cnexyronme popmyisl K JJHO 1 KHO # mo BO3MOXXHOCTH YITPOCTHT.

0. XJLVXYVXJL,

1. xVyz; 2. Xe ) 3. Xe YZ;

4, Xe Yoz 5. Xy o Xy, 6. X2 y=>z);

7 yVixdyl; 8. XYVyLVI; o XVYIVXVL,

0. XVyvVzxvxy, 1 lxyvz)lyvxz);
(@z\/x:)-(x‘«/y\/?a/xz] V;

13, X'Y'X‘WXYZW); 14, XYFIVY; 15, 2FyVXz),

6. (X®Yz®x); 5 (xby)®zx; 18, (xVz]¥ydz),

19. X[y )2xyV; 20. mﬂm; »1 X' yVXxyzVi.

15.

18.

21.

12.

6. IlpuBectH ¢yHKIM K coBepmeHHBIM QopmaM (CIHO® u CKH®) myrem

SKBHBAJIEHTHEBIX ITpe00pa30BaHHH.

i i i i

1 XYVXyIvi, , xVz)lxVy); 3 XVYVIX,

4 (XVYV_ZJ'X'(yVEJ:' 5. Xyz; 6. y_‘*"i‘(_}’”f:];
2 xyvz)X{xzVy|; ¢ xzVy=2Xz; o |yVz|®x-y1I;
0. (XY IVYZAX; 11, Xe X YAZ; 12 XAYVI;

13. XV, 14, X¥lx2y); 15 (Xx2y]2xVy;
16, x>yz; 17. (x2y)2x; 18, Xy2y=2x);
19, XVy=>(x=z); 20. Xy=1it; o1 | JVZ)®x-y.

7. Ioctpoures CJJH® n CKH® mna QyHKIMI 3aJaHHBIX BEKTOPOM 3HauyeHHH OyJIeBOH

(PYHKITHH.

L (oomt); 5 (oo1); 5 (1110); 4 (1000); 5 (0011 1010);

6 (1100 0101); 5 (1000 1111); g (1110 1100);

§ L

(1100 0000 );

11 (110150000 044ea0110 ), 1o (0000 1111 0101 1100);
cemons, Ad00Les 000000812 00000501594 (0101 0110 0010 0111);

ayxoea TateAHa AnexkcaHpoBHa

Bnaneneu: B |
\s. (0001 11060011 {110); 14 (1101 1111 0011 o001);

Nencteutened: ¢ 19.08.2022 no 19.08.2023

9.

(1000 0011);

10.
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(7 (1111 0000 1111 0110 );
1o (1000 0110 1011 1111);

(0101 0110 0101 0110 );
(1010 1111 0111 0000 ).

18.
20.

8. JlokazaThk paBHOCHIBHOCTH ITyTeM IpuBeAeHHS K C/ITH® mm CKHO:

1 Xy=xVy; 8

2. X(xvy)=x; 9

s XVXXY=EXVY;
(x>z)(y2z]=(xVy|az;

X?Y=EY2IX, 5. (x2y)|2y=xVy;

Xy VX=X, 16. X y>z)=xAy>z;
10 XVXy=X,;

XVXY=XVY, 18. x(yvz)=(xay|vixaz);

X(xVy|=xy; 1. Xe y=(x>y)Aly2z);

(XVy|AxVY =X 5o XDPV=YIX;

XV(EAy)EXVy,

17.

9. C NOMOIIBIO SKBHBAIIEHTHBIX ITpeoOpa3oBaHHil NpHBeauTe popmyny kK JTHOD, KHO,

4. XVY=XY, 11
5. XFY=XY; 12.
s (XVy)[xVvy)=x; 13,
7 X Y=Y e X; 14,
CITH®, CKHO.
Rz 3.
). X0, 9.
3. Xoy; 10.
4. XVY, 11
5. X2Yy; 12.
6. X>yz; 13,
7. ML, 14,

9% o (X|y); 15, XVyIxVyex|y;
(x]y)»z)®y; 6. (XVy)2z®x);
(XVy |z @©X); 17 (z22x) o ylx);
X7 )®(29%); 18, ([xvyl2z)®y;
z9x)D (x[y ); o X¥y2x|y®x;
XV Z®X); 0 [XVY)R{z6X).
[x¥y|®z]?yx;

10. ITpoBeprTe ABYMS CIIOocOOaMH, OYIYT IIH SKBHBAJICHTHBI CIeAVIONE (PYHKIHI.
1) cocraBimeHneM TaOnHI] HCTHHHOCTH, 2)npuBegeHHeM K CJIHO mwm CKHO c

ITOMOIITBIO SKBHBAJICHTHBIX IIPC DﬁpﬂBDEﬂHI]ﬁ.

1 XVYy,x=2>y; 11 xﬂ[y ] ('xﬂy']ﬂ(xﬂz];
2. XY, Xe Y 12. Viylz),(xvyll(xvz);

3. XVy,XEBy; 13. XW_)""?ﬁ(”’Y)HH‘”L’
4 xyvz,x(yvz); 14 x2y®z),[x2y)®(x2z);
5. (xy)z.xdyz; x|(y=2z),(x]y)2(x]z);

6 XV o X xoylz; 6. XAly=2z),(xAy)|2(xAz);
- (XVy),XAY; 17. xViy=2z),(xvy)?>(xvz);
3. X?)V,XVy; 18, x®(y2z),(y) o (x®z);

0. xV{ydz)(xvy)3(xvz]; o x¥yez)xby|elxdz);
0. XAly=2z),[xAy )2 (xAz); 99 xAly®z),(xAy)®(xAz).

PEKﬂMEHQrVEMﬂH aumepamypa:

NOANnCcAH

nypa-

G ﬂ KYMEH

Eem@@aprﬁ@@ﬁ’ﬁmggffﬁﬂﬁg%ﬁﬁﬁﬁww
" focoone 1. Elf’bﬂ?apfﬂ%ﬁ?ﬁ I'. Kokorunkogsa, JI. A. CeBacTbsiHOB. — Mocksa | PoccHIICKHI

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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VHHUBEPCHTET APYKOBI Hapoaos, 2014, — 120 ¢. — PexumM gocryra:
http://www 1prbookshop.1w/22190 html

J{onmoJIHHTE/ILbHASA JIMT €paTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHoe 1mocoOune / P. Xarrapru.

— Mocksa : Texnocgepa, 2012. — 400 ¢. — Pexam 1ocTyIIA:
http://www 1prbookshop.ri/12723 html

IIpakTrHyeckas padora Nel). AJaropurMbI nocTpoeHHs MOJHHOMOB JKerajkmna.

Ilens 3anamua. 3aKpellTh HABBIKH ITOCTPOEHHMS MHOro4ileHa JKeralkmHa MeTOJaMH
PaBHOCHJIBHBIX ITpe00pa30BaHMI H HEONPEAEIeHHBIX KO3 (P(HIHEHTOB.

3HaHUA U yMeHUuA, npuodpemaemvie CHy0eHmMOM 6 pe3)Jbmame 0C60€HUL MeMb,
gopmupyemoie KomnemeHuuIL. 3HaeT aITOPHTMEI ITOCTPOEHHS MHOrowieHa sKeraaknHa H
yMeeT HX IIPHMEHSTb.

Teopemuueckan wacme.

S=1®,A,11

MHokecTBO OyieBBIX (QYHKI[HI, 3aJaHHBIX B Oa3uce JKeramkmHa
Has3kIBacTCA anredpon JKerankmHa.

(OCHOBHEIE CBOHCTRA
H1$H2=H2$ H], Hlf\H2=HgﬁHl

H &(H,®H,)=H ®H,) ®H.,

1. KOMMYTATHBHOCTD

2 dACCOIIHATHBHOCTD

H A H,AH,)=|H,AH,)AH,

3. ICTPHOYTHBHOCTE HIMHEQHHJ:[HlﬁHzJ@(HlﬁHaJ
4. ceoitctea xoucranr HAL=H, HA0=0, H®0=H
s HO®H=0, HAH=H

Yr1Bep:xaenne. Uepes onepaimn anreOpsl JKerajakiHa MOKHO BBRIPa3HTb BCE JIPYTHE

2

3

OyIIEBHL (DYHKIHH:
x=10x, xVy=x®y®dxy, x~y=1®x® y,
x2y=1® xD xy, xvy=10x®D y Bxy, x|y=1® xy.
Omnpenestenne. ITommomoM JKeramkiHa (TIOTHHOMOM 110 MOLYIIIO 2) OT N ITepEMEHHBIX
X;, Xy, oo, X
B 3

1 Ha3bIBAeTCS BEIPpAaKEHHE BH]A

P(xy,Xp00 X ) =00 @ 0 D 00,0 O 0, x, B 0yx 0. B cyy 1 x%).0x,,

I[e IIOCTOSIHHBIE “k MOI'YT IIPHHNUMATE 3HaYeHH 0 i 1.

Ecrmmt monmHoM JKerankmHa HE COAEPKHUT IIPOM3BEAEHUII OTAEIIBHBIX TIEPEMEHHBIX,
TO OH Ha3bIBAeTCS THHEHHBIM (JTHHeHHAS () YHKIIHS).

Teopema. Kaxmgaa OyneBa (QyHKIHS IIpeACTaBISeTCS eIHHCTBEHHBIM 00pa3oM B
BHJIE ITOJIMHOMA K erankiHa.

OCHOBHBIE METOJIBI ITOCTPOEHHS ITOJIMHOMOB JKerainkitHa:

1. MeToa, ocHOBaHHBIII HA npeodpa3oBanun popmy.a. [IpuBomM popMyITy kK BHAY,
cojlepkalleMy CBSBKH H3 Oaszuca S={@®,&.1}; packpeiBaeM CKOOKH HCIIOIb3YyS 3aKOH
THCTPHOYTHBHOCTH (CM. CBOHCTBO 3); a 3aTeM IIpHMeHsIeM CBOHCTBa 4 H 5.

2. MeToa Heonpeae/ieHHBIX KOXp(guiHeHToB. [lommiHOM sKerainkiHa, pealn3yIOLHH

3aJaHHYIO (DYHKIIHIO f[~xl"xz"“"xﬂj HII[EM B BHJIE
| HT NOAINGA
P potpsonadmncedd ¢ X, D ¢, x, @ ... Oc x Bex,%,0.. O, XXX,

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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- C
Haiimem KO3 (pHIMEHTHI k . Jlmg  »BTOro  IOCIIeJOBaTeNbHO  ITPHIAJIHM

Ay, X

. { -
IIEPEMEHHBIM P27 sHayeHHMS H3 KaXJIOH CTPOKH TaOmHIBI HCTHHHOCTH. B mHTOre

n - n
ITOIIVHHM CHCTCEMY H3 2 YPAaBHCHHH C 2 HCH3BCCTHBIMI, HMCIOIIYIO CJHHCTBCHHOC

Plx, Xy ... x.).
pelleHHe. Penmis ee, HaxoguM Ko3(QHIMEHTHI ITOIHHOMA (X1,Xp, 0, X

[IprMep: ITocTponTh ImomHHOM JKerankiHa () YHKIHH
a) flx,y)=x2y, 6) flx,y,z2)={{xy|?z] o y.

Pemenne: a) 1 cmoco®.  3amMimeM — HCKOMBIH — IIOMHHOM B BHJIE
Pix,y)=c,®c,x®c,y®c,,xy

[lome3ysch TabimiEe HCTHHHOCTH

X 0 0 1
y 0 1 0 1
Xy 1 1 0

ITOIIyHach, UTO
f10,0=P(0,0)=c,=1,
f(0,1)=P(0,1)=c,®c,=1,
f(1,0)=P(1,0)=¢,® c,=0,

f(1,1)=P(1,1)=c,®c,Bc,Dcp,=1.

¢, =1, c,=1 c,=0, c,,=1.

OTK}",I[E], ITOCIICOBATCIIEHO HaXOIIHM, 12

ClegoBaTelbHO,
Plx,y)=1® x® xy.
2 crtoco0 (MeTox rmpeoOpa3oBaHHs (popMyIl.) UMeeM
x2y=xVy=xy={xyD1)|O1=1DxD x-y.
6) 1 crtocoO. IIycTe monnHOM JKerankiHa HMeeT BHI;

P(x,y,z)=c,®c,x®c,yDc,z®c,,xyDc,x2Dc,,yz D, Xyz.
P(000)=c=1, qx F(0,00=1

P(0,0,1)=c,® c;=0 (rx £(0,0,1)=0 ) =>1@c,=0=>c,=1.

P(0,1,0 |=c,®c,=0=1® c,=0=c,=1.

P(1,00)=c,® c,=1=1®c,=1=¢=0.
P(0,1,1)=c,®c,Pc;Pc,=0=21D1B1Dc,;=0>1Dc,;=0=>c,,=1.
P(1,0,1)=c,®c,@c,;@c3=1=2180D18c ;=120 cy;=1=>c,=1.
P(1,1,0)=c,®c;Dc,Dc,=0=>1D0B1Pc,,=0=>c,,=0.
P(111)=c,®c;®c,®c;®c;, @3 @y ®cy)y;=0=
1000181800 1D1Dc)3=0=1D c;,=0=c;=1.

Hrak, rmomydaeM IorHHOM sKerankiHa 3-1 CTEIleHH.

P(x,y,z)=1®y®z®xy®yz ®xyz.

[Iprvep: Iloctpouts mnommHoM JKeramxmHa It (QYHKIHH f :(1011,] METOJ0OM
NOKYMEHT NOANMCAH f - .
Hennpel[mﬁn%ﬂmemm. SBngeTcs mu JTHHEHHON?

Ceprudomkar: 2C0000043ESABBESS2205E7BAS00060000043E P[:‘: ]
Brageney:  WecRQIIICHIES: MM JIOIHHOM JK eTalKHHa XY B BHIE:

P(x,y)=c,®c,®c,yDcyxy.
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I/ICH.GHLS}"H TﬂﬁJ]III_[}" HCTHHHOCTH OJIA f 2 ., HMCCM
P(0,0)=c,=1=c,=1,
P(0,1)=¢c,® c,=0=1® c,=0=c,=1.
P(1,0)=c,® c,;=121®c,=1=c,=0.

P(L1)=c,®c,Pc,Pc;=12100B 1B c,=1=>c,=1.

Urax, =10 y®xy _ ye mneiina,

KﬂHTpﬂ.ﬂthlE BOIIPOCHI N 34/ TaHHA

1. YUTo HazspIBaeTCd MHOIrOUJIEHOM K eramxiHa?
2. MetoJ HeolpeJeneHHbIX KO3()(PHITHEHTOB.

3. HGGTPGHTL TTOJIHHOM }KEI‘HJ]I{HHH: HCITIOIIB3YAd SKBHBAJICHTHBIC HpEGﬁpﬂSDEﬂHI[H.

| xey, g (x2ylly=z), 15,

2. XDy, o (xyVXy) @1, 6. (X®y)olZX],

3. XV, 10. XVJL, 7. lzny)®(yvxz),
4. (xvy)z, 11 [x2y ) yx), 18.

s XY, 2. XVyvz, o (xoy|Hx®xz),
s Xyx®y) 13, X0 ¥, 0. X

- XJIVXY, 14 XVYZVXyz,

4. Tloctpoiire momrHoM JKerankiHa MeTOL0M He OIpeAelIeHHBIX KGBd)(bHL[HeHTGB
(z9x]

(XVy](z$x]

XVy)» (z'@xl
[zﬁxj.-.‘ |
(xdy|dz)®y,
0. [XVY](zeX).

| (xoyloz, e XYVJIVItViz,

h X2 y=z), 0 xVyyIxVyo x|y,
3 (xly e, 10. x~by->;§\y$x,

4. Wx®y), 11, 22X «(X]y),

s. XIVXYLVXJL, 12. ([xly]2z)®y,

6. (x2yllydz), 13 (xVy|2(z®x),

7 [xdyV)x, 14 (XY )@ (2%,

5. TlocTpoiite TommmHoM JKeramkuma, ecmi (yHKIpm | X,),2)

3aJJaHHBI BEKTOPOM CBOHX SHAYSHHI
1) (1010 0101);

2) (0011 1101);

3) (0011 1100);

4) (0101 0011);

5) (0010 0011);

6) (0101 1001);

7) (1111 0101);

8) (0111 1111);

0) (1101 1011);

IO%SMH%LMEAH

(TFOHEBOVGED 1001):

o R NE GO EIOT 00T

13) (1100 1011 1111 1011):
14) (0101 0101 1110 0011);

Nencteutened: ¢ 19.08.2022 no 19.08.202
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15) (0000 1111 0101 1100);
16) (0011 1101 0011 1100);
17) (1111 1100 1011 1011);
18) (0101 1111 1101 0011);
19) (0000 1011 1011 1010);
20) (0001 1101 1010 1111).

Pexkomenoyeman numepamypa.:

OcHoBHAs JIMTEpaTypa:
3apuriosa, 2. P. JlekigH 1mo JHCKpeTHOH MaTeMaTHKe. MaTtemMaTH4yecKas JIOTHKA: yueOHoe
nocoOme / O. P. 3apumopa, M. I'. Kokorunkora, JI. A. CeBacTbsaHOB. — MockBa : POCCHIICKHIT
VHHUBEPCHTET APYKOBI Hapoaos, 2014, — 120 ¢. — PexumM gocryra:
http://www 1prbookshop.1v/22190 html

J{onmoJIHHTE/IbHASA JIMT €paTypa:
Xarrapth, P. J[HckpeTHas MaTeMaTHKa JJI9 IPOrPaMMICTOB ;| yueOHoe nocobue / P. XarrapTH.
—  Mockea :  Texsmocgepa, 2012. — 400 c¢. —  Pexmm  JOCTYIIa:
http://www .1prbookshop.1w/12723 htmnl

IIpakruyeckas padora Nell., PasmemeHnsi, IepecTAHOBKH, COYETAHHA B
KOMOHHATOPHKE.

Ilens 3amamus. V3ydurh OCHOBHBEIE KOMOHMHATOpPHEIE OOBEKTHI H 00JAcTH HX
BO3MOJKHOI'O IIPHMEHEHHS.

SHAHUA U YMEHUA, NpUodpemaemsle CHYY0ECHMOM 6 Pe3yJibmame 0C60CHUA MeMbl,
dopmupyemole KomnemeHyuu. 3HAET PasMEIEHHS, IIEPECTaHOBKH, COYETAaHHS M YMEET HX
IIPHUMEHSTE ITPH PEIEHHH 3a1aY.

Teopemuueckan uacme.

KomOnHaTOpHKa - 3TO pa3fel MareMaTHKH, B KOTOPOM H3YV4arOTCS BOIIPOCEI O TOM,
CKOIIBKO Pas3/IMYHBIX KOMOHHAI[HMI, MTOJYMHEHHBIX TEM IJIH HHBIM YCIIOBHSM, MOXKHO COCTaBHTh
M3 3aJaHHBEIX OOBEKTOB. OCHOBEI KOMOMHATOPHKH O4YEHL BaKHBI TS OILIEHKH BEPOSTHOCTEH
CIIYYAHHBIX COOBITHH, T.K. HMEHHO OHH ITO3BOJISIOT ITOACUHTAThH IPHHI[MITHAIBLHO BO3MOXKHOE
KOIIHMYECTRBO PA3INYHEIX BAPHAHTOB Pa3BHTHUS COOBITHI.

OcHoBHaA (popMyJIa KOMOHHATOPHKH

[Tyctp mmeeTca Kk rpymmn siaeMeHTOB, IIpHYEM 1-9 IPyIMIa COCTOHT H3 1; 3IIEMEHTOB.
BriGepeM II0 OZHOMY 3IIEMEHTY M3 KaXmoH Ipyromel. Torga olmee 4wHceino N crmoco0oB,
KOTOPBIMH MOKHO ITPOH3BECTH TaKOH BEIOOP, OIpeAeIsieTCsI COOTHOIEHHEM N=n, *n,*n;*...*ny.

IIprmvep. [losscHrM 3TO IIpaBHIIO Ha ITPOCTOM IpuMepe. lIycTh MMeEeTcsl IBE I'PYIMILI
BIIEMEHTOB, IIPHYEM IlepBasi I'PyIOIa COCTOMT H3 I} 3JIEMEHTOB, a BTOpas - H3 N: 3IeMEHTOB.
CKOIIbKO PasIHYHBIX ITap 3JIEMEHTOB MOKHO COCTABHTH H3 3THX ABYX I'PVIII, TaKHM OO0paszoM,
yTOOKI B ITape OBLIIO IT0 OJHOMY 3JIEMEHTY OT KaKIOH I'PYIIIIHI?

JIOITyCTHM, MBI B3SUIH IIEPBBIH AIEMEHT M3 IIEPBOH I'PYINOILI H, HE MEHSA €ro, Iepedpanu
BCE BO3MOJKHEIE ITAPBI, MEHSSA TOIBKO 3IIEMEHTHI M3 BTOPOHM IPVINIEL. TakuX Iap IS 3TOro
3IIeMeHTa MOKHO COCTABHTh ;. 3aTeM MBI OepeM BTOPOH 3JIEMEHT M3 IEPBOH T'PVYIIIHI M TAKXKE
COCTABIISIEM JJISI HETO BCE BO3MOJKHBIE ITaphl. TakuMX map Toxke OyAeT n,. TaKk KakK B IIEPBOH
TPYIIIIE BCETO I BIIEMEHT, BCEr0 BOBMOKHBIX BADHAHTOB OyeT 1n; *1;.

[Iprvep. CKOMBKO TPeX3HAYHBIX YETHBIX YHCENI MOKHO cocTaBHTh M3 1Hdp 0, 1, 2, 3, 4,
5, 6, eciH I PBI MOI'YT ITOBTOPSTHCS?

Pemenne: n,=6 (T.K. B KadecTBe NepBOH IHMPH MOKHO B3ATh M0OYI0 1H(ppy H3 1, 2, 3,

4,5, 6), NolAlsEr BoRAMBETBE BTOPOH LIH(QPHI MOJKHO B3ATh M00yr0 IHdpy u3 0, 1, 2, 3, 4, 5, 6),

cepmq}ﬂ%? EQDGGGE%%?%@W% QPH MOKHO B3sTh m006yIo 1mdpy u3 0, 2, 4, 6).
Brageney:  IWecklBAKTaNFIAndlea Rs5s0:" / 4—1 68.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B ToM cmy4yae, KOrja BCE TPVYIOIBI COCTOST H3 OJHHAKOBOI'O YHCIIA 3JIEMEHTOB, T.€.
N,=N,=...1N=N MOXHO CYHTATh, YTO KaKIbIH BBIOOP ITPOH3BOIUTCSI H3 OJHOH H TOH K& TPVIIIIEI,
IIpHYEM 3JIEMEHT ITOCIIEe BRIOOpa CHOBAa BO3BpaII[aeTCSA B IPYIITY. Torjaa YHCIO BCEX CIIOCOOOB
BEIGOpa paBHO N*. Takoii crioco6 BEIOOpa HOCHT HasBaHHE BEIOOPKH ¢ BO3BPAIIEHHEM.

[Iprvep. CKOIBKO BCEX YETBIPEX3HAUYHBIX YHCEI MOKHO COCTaBHTE M3 IIH(p 1, 5, 6, 7, 87

PerreHne. /[ KaXKaoro paspsaga YeTBIPEX3HAUHOIO YHCIIa HMEETCH IISTh BO3MOKHOCTEIL,
sHAaUHUT N=5%*5%5%5=54=625.

PaccMOTpHM MHOKECTBO, COCTOSIIHE M3 N JIEMEHTOB. DTO MHOKECTBO OYIeM Ha3bIBAThH
TeHEPAIIbHOH COBOKYITHOCTBIO.

PasmMmeleHneM H3 N 3JIEMEHTOBR IIO 1M HA3BIBAETCS JIFOOOH VIIOPSAOYEHHEIT Habop H3 In
Pa3IYHBIX 3IIEMEHTOB, BEIOPaHHEBIX M3 TeHEPAIbHONH COBOKYITHOCTH B 11 BJIEMEHTOB.

[IprMep. PazmuyHBEIMH pa3MellleHHSIMH H3 Tpex 31eMeHToB {1, 2, 3} mo aBa OymyT
Habops! (1, 2), (2, 1), (1, 3), (3, 1), (2, 3),(3, 2). PasmemeHusa MOI'yT OTJIHYAThCS APYT OT Apyra
KaK 3JIEMEHTAMI, TaK H HX ITOPSIKOM.

Am

n M BBIYHCILIETCS ITO (POPMYIIE:

Yucno pasMenieHHi 0003HAYacTCs

f

Al =nin-Dn-2) (n-m+1 =

N n—m)l

[IprMep. CKOIBKO CYIIECTBYET ABY3HAYHBIX YHCEIl, B KOTOPHIX ITH(pa AeCITKOB H IH(pa
e IHIIL] Pa3IHYHbIE H HEUETHRIE?

Pemenne: T.K. HEUETHBIX IH(P AT, a HMeHHO 1, 3, 5, 7, 9, To 3Ta 3ajjaya CBOAHTCS K
BEIOOPY M pa3MeIlleHHIO Ha JIBe pasHble MO3HIMH JBYX H3 ITIITH Pa3IHYHBEIX IMQP, T.€.
yKa3aHHBIX YHCEN OVIET:

Al =54=20

CodyeTaHIHEM H3 N 3JIEMEHTOB II0 1M Ha3bIBacTCS JIHO00H HE}VHGPHI[GT-IEHHLIﬁ Haﬁc:p H3 111
Pa3JITHYHBIX 3JIEMCHTORB, EBIﬁpElI—]HLIK H3 FEHEPEIHBHDﬁ COBOKYIIHOCTH B 11 3JICMCHTOB.

[Iprvep. JInsg mHokecTBa {1, 2, 3 }coueTanrsvi sBinroTes {1, 2}, {1, 3}, {2, 3}.

C

Yrcro coueTaHH 0003HAYaeTCs " H BBRIMHCIIACTCA ITO (I)GPBI}’HEZ

o n
trl (fn — 1)l
[Ipivep. CKOIMBKHMH CIIOCO0AMH 4YHMTATellb MOXET BBIOpaTh ABE KHHKKH H3 IINECTH
HMETOIIHXCS?
Pemmenne: Ymnciao criocoG0B paBHO YHCIY COYETAHHMI H3 INECTH KHIDKEK IO JBE, T.€.
PaBHO:
CE _ol 56 15
2140 2l
IlepecTaHOBKON H3 N 3IIEMEHTOB HAa3BIBACTCHA JIOOOH VIIOPSAOYEHHBIN Halop STHX
BIIEMEHTOB.

lIprMep. BceBO3MOKHBIMH IIEPECTAHOBKAMH MHOXKECTBA, COCTOSIIETO M3 TpexX
anmeMeHTOB {1, 2, 3} smsmores: (1, 2, 3),(1,3,2),(2,3,1),(2,1,3),(3,2,1), (3,1, 2).
YHCIO pasimMyHBIX IEPECTAHOBOK M3 N 3JIEMEHTOB 0003HAYaeTCsd P, M BBIUHCIISETCS IO
dopmyie P,=n!.
[IprmMep. CKOMBKHMH CITOCOOAMH CEMB KHHI PasHBIX aBTOPOB MOJKHO PacCTaBHThL Ha
[IOTIKE B OJTHH PSA?
OKYMEHT NOONMWUCAH
E&mﬂm MEEAMA O 4YHCIIE IIEPECTAHOBOK CeMH pasHeIX KHHUT. KMmeercsas P+=7!
Ceprndpr=]r LEGIBAH T EREPS SO FH) e B BCyILe CTRHTh PACCTAaHOBKY KHHT .
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
KoHTpoJILHBIE BONPOCHI H 3aJaHHS
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1. PacrmicaHme OJHOrO ITHS COHEPKHT > YPOKOB. OIpPeAelINHTh KOIHYECTBO TaKHX
PACITHCaHHH IIPH BRIOOpe M3 11 JUCITHIUIHH.

2. KoMuccHss COCTOMT H3 IIpejcelaTellsl, €ro 3aMECTHTEIS H EIle IISITH YeIOBEK.
CKOIBKHMH CITOCO0aMH YJIEHEI KOMHCCHH MOI'YT PacIIpeIelInTh MeXIy coO0H 005S3aHHOCTH?

3. CKOIBKHMH CcITocoOaMH MOJKHO BBEIOparhk TpeX HAEXKYPHBIX H3 I'pymnrel B 20
YEJIOBEK?

4. CKOIIBKO Pa3IMYHBIX 3BYKOCOYETAHHI MOKHO B3S9Th Ha JECATH BBEIOpPaHHBIX
KIIaBHIIAX POSUIS, ECIIH KaXKI0e 3BYKOCOUYETAHHE MOKET COAEPKATh OT TPeX JO JECATH 3BYKOB?

5. B Base cTosar 10 KpacHBIX H 5 pO30BBIX I'BO3AHK. CKOJIBKHMH CITOCOOaMH MOKHO
BEIOPATH M3 Ba3bl ILITH TBO3IUK OJHOIO I[BETA?

0. Homepa TpamBalHBIX MapIIPYTOB HHOrAa OOO3HAYAIOTCA JIBYMS IIBETHBIMH

poHapsvu. Kakoe KOJIHYECTBO Pa3IHYHBIX MapIIPyTOB MOKHO 0003HAYHTh, €CIIH HCIIOIb30BaTh
(pOHapH BOCHMH I[BETOB?

7. YemrmioHaT, B KOTOPOM YYacTBYIOT 10 KOMaHJI, ITPOBOJHTCS B JIBa Kpyra (T. e.
KaxKJasd KOMaHAa JIBaAbkl BCTpedaeTcs ¢ JoOoH Apyroi). OIpelelnnTh, KaKoe KOJIHYECTBO
BCTPEY CIIeAYeT IIPOBECTH.

8. 3aMOK OTKPBIBAeTCS TOJIBKO B TOM CJIy4yae, €ClIH HaOpaH OIIpeJelIeHHBIH
Tpex3HayHbIH HOMep. [IoIMbITka COCTOHT B TOM, YTO HAaOHPAXOT HAayraJ TPH IH(QPEI H3 3aJaHHBIX
ISITH IAQpP. Yrajgare HOMEP YAAIOCh TOIBKO Ha IIOCIEAHEH H3 BCEX BO3MOXKHBIX ITOITHITOK.
CKOJIBKO ITONBITOK ITPEAIIECTBOBAIIO YVIAYHOH?

9. M3 rpymiel B 15 dYemoBeK BBIOHPAIOT YeTHIPeX VYYACTHHKOB SCTa()eThI
800+400+200+100. CkompkHMH crioco0aMH MOJKHO PacCTaBHTL CIIOPTCMEHOB IIO HTallaM
acTaeThI?

10. KomaHga M3 IISTH 4YeIOBEK BEBICTYIIAET HA COPEBHOBAHISX II0 TUIABAHHIO, B

KOTOPBIX YYacTBYIOT eIe 20 CIIopTcMeHOB. CKOIBKHMH CIIOCOOaMH MOI'YT PacIIpedeliThCs
MecCTa, 3aHSIThle WIeHaMH STOH KOMaHIbI?

11. CKOIBKHMH CITOCOOAMH MOJKHO PAacIIOJIOKHTh Ha IMaXMaTHOH JOCKE ABE JIaJbH
TaK, yToOBl OJHA He MOITIa B3aTh Jpyryro? (OaHa mITagbs MOKET B3STh APYIYIO, €CIIH OHa
HAaXOJIUTCS ¢ HEH Ha OJHOH T'OPH30HTAIH WIH Ha OJHOH BEPTHKAIH IITaXMaTHOH JTOCKH.)

12.  JIBe maapH Pa3IHYHOIO I[BeTa PACIIONOKeHBI Ha IMaXMaTHOH JOCKe TaK, 4YTO
KaK[asl MOKeT B3STh JPYTry0. CKOJIBKO CYIIECTBYET TAaKHX PaCITOIOKeHHH?
13.  Ilopsmok BBICTYIDIEHHS BOCBMH YYaCTHHKOB KOHKYpCa OIpelleNsieTcs KpeOHeM.

CKOIBbKO Pa3IMIHBIX HCXOJIOB KepeObeBKH ITPH 3TOM BO3MOKHO*
14. Tpuaare 4enoBeK pa30HTBl HAa TPH TIPYIOEI I1I0 JECSTh YEIIOBEK B Ka)KIOH.
CKOJIBKO MOKET OBITh Pa3IMYHBIX COCTABOB I'PYIIIT?

15. CKOIBKO YeTHIPeX3HAYHBIX YHCEN, JEIMIHXCcI Ha 5, MO)KHO COCTaBHTh H3 ITH(P
0,1,3,5, 7, ecmi KakKJ0e YHCIO He JOIKHO cofep kKaTh OMHHAKOBBIX ITH(QP?
16. CKONBKO Pa3IMYHBIX CBETSIINHMXCS KOJIEI[ MOXHO CJellaTh, PaCIIOIOKHB IIO

OKPYKHOCTH 10 pasHOLBETHBIX JIAMITOYEK (KOJIbI[a CYHTAIOTCS OJHHAKOBEIMH ITPH OJHHAKOBOM
MTOPSIAKE CIeJOBaHHS IIBETOB)?

17. Ha xmpkHOH 1monke rnomeniaercd 30 ToMoB. CKOIIBKHMH CITOcOOaMH HX MOKHO
PacCTaBUTh, UYTOORI ITPH 3TOM IIEPBEIH H BTOPOH TOMA HE CTOSIIH PSIOM?

18. YeTrIpe cTpenka JODKHBI IIOpasHTh BOCEMb MHINEHeH (KaXXABIH IIO JIBE).
CKOJIBKHMH CITOCO0aMH OHHM MOT'YT PacIpeJelINTh MHIIIEHH MEXIY COOOH?

19. M3 rpyrrmel B 12 4enoBeK eXKeJHEBHO B TeueHHe 6 JHEeH BBIOHpPArOT IBVX
IeKYPHBEIX. OIpeleInTh KOMIHYECTBO PasIMUYHBIX CIMCKOB JIEKVPHBIX, €CIIH KaKIbIH 4YeIIOBEK
IeKYPHUT OIIH pas.

20. CKOIBKO YeTBIPEX3HAYHBIX YHCEN, COCTaBIeHHBIX H3 Iudp 0, 1, 2, 3, 4, 5,

cﬂﬂepm%ﬁ%ﬁoﬂ%ﬁ%bﬂ YHCIIaX HE TTOBTOPSIFOTCS)?

Ceprudmrar:  2C0D043E9ARIBEITHE TPYIIIEOBAMPEMAIOTCSA B JIECSTH PACIIONOKEHHBIX TTOAPS ayIUTOPHSIX.
APk ob KO BIECT B YT BAPIAHTOR pacimicaHs, pH KOTOpHIX Ipyrmisl Nel 1 No2 HAaXOMIUICH GBI

B COCEHHX ayIUTOPHSIX?
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22. B typHHpEe y4yacTBVIOT 10 1mmaxmarTucTOB. OIPeJenTh KOIMYECTBO Pa3IIYHBIX
pacIlHcaHHil TIepBOro Typa (pacIHCaHHS CYHTAIOTCS Pa3IHYHBIMH, €CIIH OTJIHYAIOTCS
y4aCTHHKAMH XOTs OBl OJHOH MapTHH, IBET (PHTYP H HOMeP JJOCKH He YUHTHIBAIOTCSI).

23. [llecTp AIMKOB pa3sIHYHBIX MAaTePHAIOB JOCTABIISIOTCS HA IISATh ATaKeH CTPOHKH.
CKOIBKHMH CITOCOOaMH MOJKHO PACIIPENE/IMTh MaTEPHAJIBL 110 3TakaM? B CKOIBKHX BapHAaHTaxX
Ha ITSTHIN 3TaK JOCTABIIEH KaKOH-THOO OJMH MaTepHan?

24, JIpa 1ouyrarmbOHA MOMKHBEI paszHecTH 10 rmicem mo 10 aapecaM. CKOIBKHMH
crioco0aMH OHH MOT'YT PacIpeelInTs padory?

Pexkomenoyeman numepamypa.

OcHoBHas JIMTeEpaTypa:
3apuriopa, O. P. Jlekipm 110 JHCKPETHOH MaTeMaTHKe. MaremarHdyeckas JIOTHKa: yueOHoe
nocobue / O. P. 3apunoBa, M. I'. KokoTtunkoBa, JI. A. CeBacTbsIHOB. — Mocksa : PoccHIiCKIIT
VHHUBEPCHUTET  ApPYXkOBl  Hapomos, 2014, — 120 ¢. — Pexmm  pgocryma:
http://www .1prbookshop.11/22190.htnl

J{onmoJIHHTE/IbHASA JIUT epaTypa:
Xarrapt, P. J[uckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe 1nocobue / P. XarrapTH.
—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  Pexum  JOCTYIIa:
http://www 1prbookshop.rv/12723 html

IIpakTrnueckan padora Nel2. IloacranoBku. buHoMHabHBIE KO03()(HIMEHTHI.
Pazonenns.

Ilens 3amamua. PaccMOTpeTh BO3MOXKHOCTE IIpHUMeEHeHHS OnmHoMa HprOTOHa K
VITPOIIEHHIO BEIYH CIIHTEIBHBIX JIEHCTBHIH.

3HaAHUA U YMeEHUA, npuodpemaemole CMYOCHMOM 6 pe3Vibmame 0C60CHUSL MeMbl,
dopmupyemole KomnemeHyuu. 3HaTh M YMETh IIPHUMEHSTH aAlTOPHTM HCITOIb30BAHIS
O6rmHOMa HBIOTOHA M IepecTaHOBOK IS PEIlleHH IIPaKTHYECKIX 3a1ay.

Teopemuueckana uacme.

[TogcraHOBKOM (N-OH CTEIIEHH) H3 N 3JIEMEHTOB Ha3bIBAETCSA B3aHMHO OJHO3HAYHOE
oro0pakeHHe MHOXKECTBa H3 N CHMBOIOB Ha ce0d. OOBIYHO 3IEMEHTBHI 3TOIO0 MHOKECTBA
HYMEPYIOTCS M OTOXIECTBILIFOTCS C 11 YHCIIaMH HaTYPaJlbHOT' O Psijia YHCEIL.

[Iprmep. BMecTo MmoIcTaHOBKH - oToOpakeHHI 3JIeMeHTOB MHOKecTBa X={a, b, c, g}, -
TOBOPAT 00 oToOpakeHHH MHOKecTBa {1, 2, 3, 4} u 0003HAYaIOT 3TY ITOACTAaHOBKY KaK

|f1 2 3 J:w.l
2 4 1 3

5
i,

YMHOKeHHE ITOACTAHOBOK - OIICpallitd, KOTOpPasd CTABHT B COOTBETCTBHC }fHGpH,[[GIIEI-H-Iﬂﬁ
ITape IoJCTaHOBOK I1- OH cTelleHH A H B TPEThIO ITOACTAHOBKY C TOH e CTeIleHH II0 ITPpaBHILY.

1 2 3 ... nh
A=1. . | N
‘EH.E'J_ a9 lg 'Er.!;'l
(37 da - 3.
1 2 3 = n |
B=1. - - N
ZwJ1oodz dz - dn)
. Ff1 2 3 ... n\
I:. — | X 1 X 1 | "
vJa1r Jz2 Jz --- In
PaccMOTpHM M3BeCTHEIE (POPMYIIBL:
NOKYMEHT MOAMMUCAH (atbit = ath |

SNEKTPOHHOW NOONUCHIO g 2 z
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E (8+3) . ﬂg ta Ell;-l_h d : .
Bnapneneu; lle6ayxosa TaTtbAHa AnekcaHapoeHa R=E 24l = a +3a b+osbh +l.
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AHAIOTHYHO MOKHO BBIYHCIISITE OCTaJIbHBIE CTEIEHH, HO MBI BMECTO ITPOJOIDKEHHS
TaKOH ITOCTIeOBAaTEIbHOCTH (DOPMYT CPOPMYITHPYEM OOIIYIO TeOpPeMYy O HHX.
Teopema. CripaBegmiBa (popmyna (OrmHoMma HproTOHA):
(a+b)" =a + Zar—tb+ 2a=Hgn—2p2 4
n(n—1{n—2) (n—k+1) n— s n
...I I: .-“: 'EL.iII l:‘ -I_.-IEI: Iilblil-I_-.._l_bF
Rl=1-2-3-...-(k—1)k, Kl'=(k—-1)k, O0O=1

C

Hcronp3ys dmcia " MOKHO 3aIcaTh OHHOM HbrOTOHA:

(a+b)" =C + Cla™ b+ ...+ Cran—Fpk 4 .+ Cnbn,
KoadpuimieHT Ha3pIBaeTCs OHHOMHAIbHBIM KO3 (PHITHEHTOM.
Teopema. CripapeyHBEI () OPMYIIBI I OHHOMHAIFHEIX KO3() (DHI[HEHTOB:

1, 2" = EE + E__fi + ...+ C" - ceOACTED CyMMbl BMHOMHaNEHBIX KO3dEHMUHEHTOE;
2, O =CT0™ - cROACTED CMMMETPMK]

T “m+l — m+l -
3. O cr = Lo CEOMCTED CHNOXEHHA.

KﬂHTpﬂ.]]I:HhIE BOIIPOCHI A 3a4/TAHHH

1. PasiioHTh, BEIYHCIHB GHHOMHAILHBIE Koo HIMeHTHL: (a+ b)’; (a + b)'".
i ! 12
1
a+-—

a

HaiTH K02 PHIIHEHT IIPH &',
|10

2. B pasnoxeHnu

[2::1—i
- 3a

s

. B pasnoxennu HaiiTH K03 QHIMEHT IIPH a”.
[locTpornite TpeyronsHuK [lackans rmpu n=12.
. Beruncimre unicna Mepma 1 MepceHHa 1mpu n=4.

(x—2)+(x—4)=64
SEE

7. Haifitu HOMED WieHa pas310KeHHSI OHHOMA , He COZIEPKaIlErO X.

(\/E+L)”

8.Harty IareIi YieH pas3noKeHHs OHHOMa V3a .
0 HaiitH cymMmy OHHOMHATLHBIX KO3((HIEHTOB WISHOB, CTOSINMX Ha HEUYETHBIX MecTaX B

E=

0. Periurh ypaBHeHHE

1
(x+y) '
PasIOKeHHH OHHOMA , ECIIH OMHOMHAIIbHBI KO3((QHIMEHT TPEThero 4ileHa Ha 9
GonbIle GHHOMHAIBHOTO K03( (PHIHEHTa BTOPOIO WIEHA.

a
2 [ n
(a*V a+—)
10 . Hanitn ceapMOH wWieH pas3loKeHHs OHHOMA a

KO3()(PHIIHEHT TPeThero WieHa paBeH 36.

, ecIIM OHMHOMHAIIbHBIH

5 3 36
11.CKOJIbKO WIEHOB pa3IoKeHHI OHHOMA ( \/§+ ﬁ ) SIBIISIFOTCS LIETIBIMH YHCIIAMH?
0 1 2 2 3 -3 4 ~4 5,5
+ + + + +
12 . BEIYHCIIHTE CYMMY Cs+2Cs+27C+27Cs+2 C+27C .
13.Haiittn anreOpanyeckKyr0 CyMMY KO3((HIEHTOB MHOIOYJIeHa OTHOCHTEIIBHO X,

[NOKYMEHT NOANWCAH ( Ix—4 )1?
I10TYYaEMBKOPBHPARMOEHEN OHHOMA

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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_1.'1
/i

14.CymMa HeUeTHBIX OHHOMHMATIBHBIX KOA((QHIMEHTOB pa3loKeHH S ax+x paBHa
512. Halitu cimaraemoe, He COJIepIKalllee X.

16
15.1IpH KakuX 3HAUEHHSIX X YETBEPTOE CJIaraeéMoOe PasIOKEHHS (5+2X ) OOIBIIE ABYX

COCeHHX C HHM ClIaraeMpIX?

NP ARE O

16. HPH KaKOM SHAUCHHII X HUCTBCPTOC Clldl'dCMOC PA3JI0KCHILA - ! B
ABAAIlaTh Pas3 OOJIbIIE 11, ¢cCIIH OHHOMHAJIbHBIH KGB(l)(l)]E[L[IIEHT HETBEPTOI'O ClIal'acMOI'O

OTHOCHTCS K OHHOMHAJIBHOMY KO3((PHIHEHTY BTOPOIO cjlaraeMoro kak 5 : 1?

L+3

17. B xaKkyr0 HaHOOIBIIYIO CTEIIEHD CIIEAYET BO3BECTH OHHOM 2 YTOOBI OTHOIIIEHHE

HETBEPTOI'O CJIAI'd€MOI'O PA3JIOKCHHA K TPETBEMY OBIIIO PaBHO 3 \/7 ?

Pexomenoyemana numepamypa:

OcHoBHAs JIMTeEpaTypa:
3apuriopa, O. P. Jlekipm 110 JHCKPETHOH MaTeMaTHKe. MaremarHdyeckas JIOTHKa: yueOHoe
nocobue / O. P. 3apunoBa, M. I'. KokoTtunkoBa, JI. A. CeBacTbsIHOB. — Mocksa : PoccHIiCKIIT
VHHUBEPCHTET  ApYyXkObBl  Hapomos, 2014, — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.rnv/22190 html

J{onmoJIHHTE/IbHASA JIUT epaTypa:
Xarrapt, P. J[uckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe 1nocobue / P. XarrapTH.
—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  Pexum  JOCTYIIa:
http://www 1prbookshop.ru/12723 html

IIpakTrnueckas padora Nel3d. OcHoBHbIe XapakTepHcTHKH rpadgoB. MaTpHIbI
CMEKHOCTH H HHIIHAeHTHOCTH. Onepanun Haa rpadgamu.

Ilens 3anamus. VI3yuynTh BO3MOJKHBIE CITOCOORI 3aJaHH S rpad)OB, aJr OPHTM BBITTOIHE HIS
OIlepalii HaJl rpaaMH.

3HaHUA U YMeHUA, npuodpemaemple CHYOeHMOM 6 pe3yibmame O0C60€HUSL Mmembl,
gopmupyemoie KomnemeHyuu. 3HATH H YMETh PEATM30BBIBATh Ha IIPAKTHKE OCHOBHBIE
CIIOCOOEI ITpeACTARIEHHS I'Pad)OB 1 OIlepallHi Hal I'padam.

Teopemuueckasn uacme.

I'papom G(V, E) HazpIBaeTCS COBOKYITHOCTh JABYX MHOKECTB — HEITYCTOIO MHOKeCcTBa V
(MHOXKECTBa BEpIIHH) H MHOXecTBa E HeyIIOpSHOYeHHBIX Ilap Pa3IHYHBIX 5JIEMEHTOB
MHOXecTBa V (E — MHOKecTBO pedep HIIH AYT).

G(V,E=V,E), V£o, EcVXV, E=E"

[Tpu sToM myra (a,b) Ha3pBaeTcsS HCXOAAIIEH H3 BEPINHHEI a4 H 3aX0ISIIEH B BEPIIHHY b.

DOneMeHTHl MHOXKeCTBa V Ha3bIBAKOTCSA BePIIHHAMH (HJIH y3IIaMH, HIIH TOYKaMH) I'pada
(3, a as1eMeHTH i3 E — ero peOpamu (MITH ITHHHSIMI).

-
<~ B
[IOKYMEHT MNOAMWUCAH ,‘i
ANEKTPOHHOW NOONMCHLIO o~ ‘-\\
Ceptuidmkar: ECDDGt}GdSEEABBBQEEEDEETBAEDDDEﬂﬂﬂ[ﬂd&E J
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa "'-—-"e_l
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Ha3bIBaTh rentieil, a IYTH, BRIXOJAIIHE M3 OMHOH M TOH K€ BEePIIMHEI U 3aXOASIINE B OTHY H TY
K€ BepIIHHY, OVIeM Ha3bIBaTh xpamuosimil. TaK, IVTH €5 H €¢ SBIISIOTCS KPATHBIMH, a Ayra €, —
IeTieil. BeplmiHy, H3 KOTOPOH He BBIXOAHT H B KOTOPYIO HE 3aXOJHT HH OJHA JIyra, OyaeM
Ha3BIBaTh u30atpoeanHoii. HaripumMep, 1 — H30JIMPpOBaHHAS BEPIIIHHA.

BepuniHa v HHIHAEHTHA pedpy €, eClIH VEe, Torja eIle IOBOPST, YTO € eCTh pedpo IpH
v. JIBe BepImMHBI, HHIIHAEHTHBIE pPedpy, CYTh €ro KOHIIEBBIe BEPINHHBI HIH KOHIIBEI, pedpo
COEJIHHSIET CBOH KOHI[EBBIE BEPIIIHMHEI.

MapriupyroM B rpade Ha3bIBaeTCS ITOCIENOBATEIIFHOCTh BEPIIHH H pebep Vo, €1, Vi, €,
V2, ..., €k, Vi, B KOTOPOH JTIOOBIE JIBA COCETHHX BIIEMEHTa COeQHHEeHBI peOpoM. 3aMKHYTas IIEIh
(Vg=Vi) Ha3BIBAETCS IIHKIIOM.

I'pacdp HA3BIBAETCS CBSB3HBIM, €CIH JTFOOBIE JBE eI0 He COBRITaJalOIIHe BEPIIIHHEI COSTHHEHEI
MAPIIPYTOM.

JImg MHOTHMX 3ajJay HeCVIIEeCTBEHHO, SBILTIOTCSA JTH pebpa OTpe3KaMH IIPSMBIX HIIH
KPHBOJMHEHHBIMHA JYTaMH , BaKHO JIHIIE TO, KaKHE BEPIIIMHBI COSMHHSIET KaxI0e pedpo.

Ecm pebpaM rpada mpHaaHbl HAIIpaBJIEHIS OT OJHOH BEPIINHHEL K APYTOH, TO TaKOH Ipad
Has3bIBACTCSI opuenmupoearnHvim. PeOpa OpHEeHTHPOBAaHHOIO TIpada Ha3BIBAIOTCSA Oyeamil.
COOTBETCTBYIOIIIHE BEPIIHHLI OPHEHTHPOBAHHOIO I'pada HA3BIBAIOT Hauanom H xoHijom. ECIH
HaITpaBIeHH pedep He YKa3bIBAIOTCS, TO I'Pald Ha3BIBACTCS HeopueHmipoéant i (WIH ITPOCTO
rpagom).

Ha prcyHke n3o0pakeH HeOpHeHTHPOBaHHBIH rpad G =( X, A).

X= {.1‘1:, X2, X3, I4}:,

A = {ﬂlz (.1’4171J .Ig)J r—\ X, Ig)J (3 :(.?’4;'1J Ig)J ds— (Ig}, Iq)}.

X1 0
3
T
a 0 O
-~
Xao O/

Ha crepyromnieM pHcyHKe H300pakeH OpHeHTHpOBaHHEIN rpadp G = (X, 4).
X= {.1'1:. X2, X3, .1'4}:.
A={a=x1,x2), @ =(x1,x3), a3 =(x3,%4), as =(x3,x2)}.

By A=
g i -
@ O
R 7
-~
] e o3
Peagle
o S
+1 X4

['padp, HMErOIHIT KaK OpHEHTHPOBAHHEIE, TaK H HEOPHEHTHPOBaHHbIE pelpa, Ha3bIBAETCS
CMEULAHH bIM.

PaszmmunHeie peOpa MOTYT COEIHUHATh OJHY U TV K€ ITapy BEPIINHH. Takue pedpa Ha3bIBAIOT
kpamuvimi. I'pad, cofepkariii KpaTHbeIe peOpa, Ha3bIBaeTCI Myibnuzpagom.

HeopueHtupoBanHoe  peGpo  rpada  SKBHBAJIEHTHO  JBYM  ITPOTHBOIIOJIOKHO
HaIIpaBIE€HHBIM JQyTaM, COSJIHH SIOIIHM Te K& CaMbIe BEPIIIHEL.

PeOGpo MOXKET COeQUHATH BEPINHHY caMy ¢ coOoH. Takoe peOpo Ha3BIBAET CS neniiell.
['pad ¢ kpaTHEIMH peOpaMH H IETIIIMH Ha3bIBACTCH Heegdoepagom.

MHuoakeoEBONpEdep-Tpada MOKET OBITh ITyCTBIM. MHOXECTBO BEPIIHH I'pada HE MOKET
o ST RIS RS S, rpoSpken oprepopaszt rpach G — (Y, 4).
Bnapneneuy; m&ﬁ%ﬂagﬁﬂﬁggm&gaw

A4="9
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Ie)

QZ
O

QO O
x) X4

Kak B ciy4yae OpHEeHTHPOBAHHOIO, TaK H B ClIydyae HEOPHEHTHPOBAHHOIO peOpa roBOPAT,
YTO BEPINHHEI X H y UHLj1I0eHnH bl PeOPY @, €CIIH 3TH BEPIIHHLI COeIHHEHDI a.

Cmenenvro BepUIMHBI rpad)a HazbIBaeTCS YHCIIO pedep, HHIMAESHTHBIX 3TOH BePIIHHE.
BeprniHa, nMeroinas crerneHs 0, Ha3bIBaeTC H30AUp06aHHOIL, & CTENIEHb | — aucayeil.

J[71s1 OpHEHTHPOBAHHOIO I'pad)a MHOKECTBO BEPIIHH, B KOTOPEIE BEAYT AYTH, HCXOISIIE
M3 BEPIIHHEI X, 0003HauaroT G(x), To ecTh G(x) = { yv: (x vy )= G}. MHoX%ecTBO G(x) Ha3bIBAIOT
obpazom BeplmHBl x. CooTBeTcTBEHHO G '(y) — MHOMKECTBO BEPIIMH, H3 KOTOPBIX HCXOIIT
IYTH, Beaymue B BepirHy v, G'(v) = {x: ( x , v ) =G}. MHoxectBo G'(y) Ha3BIBAIOT
npoobpazom BEPIIHHEI V.

CrrocoOrI 3aJaHHS I'pad)oB
1. 'eomeTpHyecKHit

d

a b
2. Matpmila cMeKHOCTH - KBaJpaTHas MaTpHIla, Pa3sMEPHOCTH, PaBHOH KOIHYECTBY
BepimHH. [IpH sToM al 1, j |-1Iemoe 4ymCIO, paBHOE KOIHYECTBY PEOep, CBIZBIBAOINHX 1-10, J-FO
BepumHy. Ecimi B rpade HeT meTelb, TO JHaroHalIbHBIe 37IeMeHTH paBHBEI 0 . Ecmi péOpa He
MTOBTOPSIEOTCS, TO Bce A1eMeHTHI 0 mmm 1. Eciam rpad HeopHeHTHPOBaHHEBIH, TO MaTpHIIA

CHMMCTPHYHA.
3. MElTpI]I[El HHITHASHTHOCTH — MaTpHIla pPa3sMEPHOCTH 1M XN , IAg 111 — KOIHYECTBO

BEPIIMH, N1 — KOJIMYECTBO peOep WIIH YT .

r
1, ecau dyea e; ucxodum u3 eepuiHbl v,
—1, ecau dyza e 3axo0um 6 eepuiuHbl V,

. j
b2 ecau €, nemas npu eepuiuHe v,

i 0 e npomueHoOM ciydade

4. CrmcoK CMeXKHOCTH (HIIH CIIHCOK MHIMMASHTHOCTH) — CIIHCOK Ka)KJIBIH 3JIeMEHT
KOTOPOI'O COCTOHT H3 BEPIIHHEI I'pada H CIHCKa CMEKHBIX C HEH BEPIIIHH.
[Iprvep. Ilo rpaduyeckoMy 3amaHHiO rpad)a COCTaBHTh MAaTPHILY CMEXKHOCTH, MaTPHILY

HHITHACHTHOCTH
__ Q
__‘-—-______________ V ]. ,."ll h:.
m____"-——-__________ Il,.'" ﬂ"ll'
() __?L_i Illl
T vl [ vl 1
e |
— . Ul I",Ill III.. /
\ /
N - v 1 ,."
— i f.
JOKYMEHT MNMOANCcAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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1 1 0 0
-1 0 1 -1
Permmenne: Martpuija CMeXHOCTH | 0 -1 -1 1 MartpHija HHIHAEHTHOCTH
0 1 1|
0 0 1
0 10,
Ornepaiiy HaJ rpatbamim

1. HeopueHTHpOBaHHBIH (OpPHEHTHPOBAHHEIH) Ipad G[_V,E_] Ha3bIBAIOT JOITOIHEHHEM

HeOpHeHTHpOBaHHOrO (opHeHTHpoBaHHOro) rpada G(V, E), rme - E . nomommerme
MHOKeCTBa E 10 MHOKeCTBa BceX HEYIIOPSAOUYEHHBIX (YIIOPSIOYEeHHBIX) ITap Ha V.
2. O6pemuueHneM rpagoB G; (Vy, E)) 1 G, (V., E,) (o6o3HaueHne G(V,E,)UG:(V,, E,),
pH yeiroBHH ViNV=@, E;NE.-=@) HazeiBaerca rpad G(V, E), rae
V:=V,uV.& E:=E,UE-
3. CoepguHenneM rpagoB G; (Vy, E)) u G: (V., E.) (o6o3HaueHne Gi(V,E)+ Gi(V,, E2),
pH yeimoBHH V,NV,=@, E;NE.=@) Ha3zeiBaerca rpad G(V, E), rae
V=ViuV.:& E=E,UE-U {E:(V1:,V3)|'V1EU1& VjEVj}
4. Vpanenne BepumHbl v H3 rpada Gy (Vi, Ei) (obosHauenme Gy (Vy, Ei) — v, mipu
ycnoBHH VE V) gaet rpad G. (V. E»), rae
Vo:=V\{v}& E:=E\{e=(v,,Vo)|vi=V * v.=V}
5. Ypanenne pebpa e u3 rpada G, (V,, E;) (o6ozHauenne G; (Vy, E;) — e, IpH yCIIOBHH
e€E,) maet rpad G: (V,, EJ), e
V.=Vi& EjZ:Eﬁ{E}
6. Jlo6asmenne BepumHel V B rpad G; (V,, E,) (obo3Hauenme G; (V,, E,) + v, 1ipu
ycnoBHH V¢ V) maet rpad G. (V., E.), rae
V=V, U {v}& E-=E;
7. JlobaBnenue pedpa e B rpada G, (Vi, E;) (o6o3Hauenne G; (Vy, Ei) + e, mpH ycIoBHH
eZE,) maet rpad G (V,, E,), rae
Vo=V& E-=E U {E}

KﬂHTpﬂ.ﬂthlE BOIIPOCHI | 3a/TAHHH

1. 306pa3urs rpadpl, 3aJaHHbBIE MATPHI[AMH:

0 0 1 -1 0 -1 -1 0! 10110
-1 0 0 0 -1 1 0 -1 0 1 0 1
1 -1 0 0 0 0 1 O 1 0010
o 1 -1 0 0 0 0 1 1 1 0 0
0 0 0 1 1 0 0 | 0 0 0 0|
2 | L 56 |
01 000 00 0
000 10 000
0 0000 O0O0O
1 0000 O0O0O0
01 000 010
anextraomnogacao 0 0 01
Ceptucomkar: 2C0000043E9AHYBISR205€yBAGPOOEPo0OY43E() ]
Bnageney:  LlleGayxoea Tat -:-!1HE Aﬁeru:a ,.':l,p-DaHE!U 00 0

E) | |
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2. CocTaBHTh MaTPHILY CMeXHOCTH JIIS I'pad OB:

O«
A A 0

F : F "
3. ITocTtpouts rpadsl A1 pelIeHHs 3a1a4:

1) IlepeBosumky (II) HyXHO IlepenpaBHTh 4epe3 peky Boika (B), xo3y (K) u Memmok c
karrycToi (M). Jlogka Tak mana, 4TO KpOMe IIEpEBO3YHKA MOJKET B3SATh TOJIBKO OJHH H3 3THX
O0BEKTOB. KpoOMe TOro, KalycTy HEJIb3s OCTaBISAThR C KO30H, a KO3y — ¢ BOIKOM. Kak
OCVIIIECTBHTE IIEPEITPaBy?

2) JIBa yeloOBeKa HMEIOT ITOJIHBIH KYBIIHH BOJBI B 8 11, a TaKKe JBa ITYCTBIX KYBIIIHHA B 5 11
1 3 1. Kak uM pasgeinTs BOAY IIOPOBHY?

4. I1oTOKH JOKYMEHTOB LIHMPKYIHPYIOT MeXAy ropogamu Al, A2, A3 u ropogamu Bl,
B2, B3. MOXHO IIH IIPOITOXKHUTE HETIEPECEKAKOIIIHECS MAPIIPYTHI, COSIHHSIOIME KaXIBIH TOPO/I
A1 ¢ xakapIM ropogoM Bi?

S. Omnpegennre, Kakue Trpadnl, H300pakeHHbIe HAa PHCYHKE HIDKE, SBIIIEOTCS

YHHKYPCalIbHBIMH?
R & B
A /\ c A C
E D E DA
a) ) D
i)
A i B
E F A C
T .
i) o P

) i) K]
6. B odpuce 15 xommprorepoB. MOKHO ITH COEIHHHTh HX APYT C APYTOM TakK, YTOOBI

Ka K bIH 63%%%3,}[%% BDQBHO € TpeM: OAPYTHMH?

3NEKTPOHHOW NOANMCLIO

Ceptudmkar: EEW .
Bnageneu, e 81::'33 aTbAHa %ﬂ?ﬁ@ﬁ %ﬂ-

CHOBHAf JIHT epaTypa:
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3apurioBa, 2. P. Jlekipmi 1o AHCKPEeTHOH MareMaTHKe. MaremaTHyecKasl JIOTHKa. yueOHOe
nocodue / 3. P. 3apunora, M. I'. KokoTtunkoBa, JI. A. CeBacTbstHOB. — Mocksa : PoccHIiCKHIT
VHHUBEPCHTET  ApyxkObBl  Hapomos, 2014 — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.1iv/22190 html

Jlomo/IHMTe/ILHA A JIUT epaTypa:
Xarrapti, P. JIuckpeTHas MaTeMaTHKa JJIS ITPOrPaMMIICTOB ;| yueOHOe mocobue / P. XarrapTH.

—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  Pexum  JOCTYIIa:
http://www 1prbookshop.ru/12723 html

IIpakTnieckan padora Nel4. DitepoB rpad. Kpurepuii 3ii/1epoBocTH.

Ilens 3anamug. VI3yuiTh aJIrOpUTM TIIOCTPOSHHS SIUIEpOBa IHMKIA B SHIEPOBOM
MYyJIbTHIPad)e H ero IMPHIOKEHHS Ha IIPAKTHKE.

3HaHUA U YMEHUA, npuodpemaemovle CMYOCHMOM 6 pe3VibMAme 0C60EHUSL MeMbl,
gopmupyemole KomnemeHyuu. 3HATHP M YMETh PEaIH30BBIBATE HA IIPAKTHKE Al OPHUTM
ITOCTPOEHHS SIUIEPOBA IHKIIA B 3HIEPOBOM MYIIbTHIPade.

Teopemuueckasa uacme.

[lepBeie 3agaun TeopHH TIpadoB OBUIH CBS3aHBL C PeIIEHHEM MaTeMaTHYECKHX
pasBJeKaTelIbHBIX 3ajlad M TOJIOBOJIOMOK (3amaya O KeHHrcOeprckHx MocCTax, 3afada o
paccTaHOBKe (pep3ell Ha INaXMaTHOHM JOCKE, 3aJaud O IlepeBO3Kax, 3ajjlada O KPYIOCBETHOM
ITyTEIIECTBHH H APYyTHe). OIHIM H3 IIEPBBEIX PE3YIILTAaTOB B TEOPHH I'Pad)OB SBIUICS KPHTEPHIT
CYIIeCTBOBAaHHSI 00Xo/a Bcex pebep rpada Oe3 MOBTOpPeHHIl, ITOIy4YeHHBIH JI. DBiinepoM IpH
pereHHH 3agauyn 0 KeHurcoepr cKix MoCTax.

lIpaBHiio Dnnepa:

1. B rpade, He HMEeIOIEM BePINHH HEYETHBIX CTEIlEHEH, CYIECTBYET 00XO0J BCeX
peEdep (ITpHYeM KaxKaoe peOpo IMPOXOAHTCSI B TOYHOCTH OJHH Pa3) ¢ HaYallOM B JIFOOOH BEPIIHHE
rpada.

2. B rpade, mMmeromeM JBe H TOIbKO JBE BEPIIHHBI C HEYETHBIMH CTEITeHSIMH,

CYIIECTBYET 00XOJ ¢ HAYaJIOM B OJHOH BEPIIHMHE C HEYETHOH CTEIIEHBIO H KOHI[OM B JPYTOH.

3.B rpade, nmeromeM Oonee JBYX BEPIIMH C HEYETHOH CTENEHBIO, TAaKOro o0Xoja He
CYILECTBYET.

Teopema Ceasusiii Heopuenmupoeantviii Myavmiuepag mozod i moabko mo2od Aenaemcs
21L1epPoBbIM, K020 CHIeNeHb KAMNCOOIL U3 e20 epulliH — YeniHoe Y1co.

OImHIIeM aIrOPHTM IIOCTPOSHHS HBIIepoBa IMMKIA B SHJIEPOBOM MyJbTHIpade. 3TOT
AITOPHUTM 3aJ1acTCS CIIELYIOIIMI ITPABIIIAMH.

1. BriOpars IIpOH3BOIIFPHO HEKOTOPYIO BEPIIHHY a.

2. BrIOpaTh IIpOH3BOIILHO HEKOTOPOE pedpo 1, HHIMJIEHTHOE a, H IIPHCBOUTE EMY HOMED
1 (Ha30BeM 3T0 pebpo npoiidenH vim).

3. Kaxmoe mpoHJAcHHOE PedpOo BRMUEPKHYTH H IIPHCBOHTH €MY HOMEP, Ha EIMHHILY
OOIBIING HOMEPa ITPEABLAVIIETO BEIYE PKHYTOrO pedpa.

4. Haxomsck B BepIIHMHE X, HE BRIOHpATh Pedpo, COSTUHSIOIEE X C @, E€CIH HMEETCH
BO3MOKHOCTH HHOT'O BEIOOPA.

5. Haxopmsace B BepimHe x, He BRIOHpaTh peOpo, KOTOpoe SBIAeTCS nepeuteiikom (T.e.
peOpoM, TIpH VJaleHHH KOTOoporo Trpad, oOpa3oBaHHBINI HEBBIYEPKHYTHBIMH pPeOpaMH,
pacriajjacTcs Ha ABE KOMIIOHEHTHI CBS3HOCTH, KaKIasl M3 KOTOPBIX MMEET XOTS OBl 110 OJHOMY
pedpy).

6. Ilocne Toro xak B rpade OyayT 3aHyMepoBaHBI Bce peOpa, oOpa3zyeTcs SIIepoB IHKII,
IIPHYEM TTOPSIOK HYMEPAIHH COOTBETCTBYET ITOCIELOBATEIIFHOCTH 00X01a, pedep.

KﬂHTpﬂ.ﬂLHbIE BOIIPOCHI A 3a/ITaHHH
AOKYMEHT MNOgnncAH

: "ﬁ]@ e STTePOBI ITHKITHI?
Ceptucomkatr: 2C0000043ESABBB952205E7BAS00060000043

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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& 1

2. MMeroT U NATHYTOINBHHK M IISTHTPaHHHK-TIMpaMIa C IIETIISMH B HEKOTOPBIX
BEPIIHHAX SHIIEPOB ITHKIT (I1ETTh)?

3. ABIrOTCS ITH 3HIIEPOBBIMH I'paaMI: MIPSIMOYTOIbLHHK € ITIaBHOH JHArOHalIbio, Ky0?

Pexomenoyemana numepamypa:

OcHoBHAA JIMTepaTypa:
3apurioBa, 2. P. Jlekipmi 1o AHCKPEeTHOH MareMaTHKe. MaremaTHyecKasl JIOTHKa. yueOHOe
nmocobue / B. P. 3apunora, M. I'. KokotunkoBa, JI. A. CeBacThsHOB. — Mocksa : PoccHiicKil
VHHUBEPCHTET  ApyXkObBl  Hapomos, 2014 — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.1iv/22190 html

Jlomo/IHMTe/ILHA A JIUT epaTypa:
Xarrapth, P. JIMcKpeTHasg MaTeMaTHKa JJI9 ITPOrpaMMHCTOB : yueOHoe 1mocobne / P. XarraptH.
—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  PexmMm  JOCTYIIa:
http://www 1prbookshop.ru/12723 html

IIpakTrueckas padora NelS. I'avuiibToHOB rpad.

Ilens 3anamus. U3yuiTh alropHUTM IIOCTPOEHHMS TaMIUIBTOHOBA I[HKIIAa MHHHMAIEHOIO
BeCa H €r0 IIPHIIOKEHHS Ha IIPAKTHKE .

3HaHUA U yMeHUA, npuodpemaemovle CMYOCHMOM 6 pe3yibmame 0C60CHUSL MemMbl,
dopmupyemble KomnemeHyuu. 3HATH M YMETh pPealH30BBIBATH HA IIPAKTHKE Al OPHTM
IIOCTPOEHHS TAMIUIBTOHOBA I[HKIIA.

Teopemuueckasa uacme.

['padp HazpIBaeTCSA eamiiiononoesiM, €CIIH B HEM HMeeTCS IIPOCTOH IMHKI, COIepKaIllHit
KaKIyI0 BepIIHHY 5»Toro rpadga. CaM TakKOH IHKII TakKKe Has3bIBAETCSA 2aMILIbHIOHOGHIM.
I'amiunsmonoeoii Ha3bIBaeTCsI H MpOCTas IIellb, cojJiep Kallas Bce BepIIHHBI rpada. OdeBHIHO,
yT0 MFO00H rpad, pedpa KOTOpOro 00pa3yrT IIPOCTOH ITHKII, SBISETCSA FaMITIbTOHOBBIM, a I'pad,
TIOKa3aHHBIH Ha PHCYHKE — HET AMIIIbLTOHOBBIH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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HecMoOTpst Ha CXOKecTh 3aJady O HAaXOKJIEHHH SIUIEPOBBIX H I'aMIJIbTOHOBBIX IHKIIOB,
pelleHHe IIOCIIeHEH 3HAUYHTEIIbHO CIOXHee. M3BeCTHBI CIeQYIOIIHE TOCTAaTOYHBIE YCIIOBHS
CYIIECTBOBAHHS IaMIJIbTOHOBEIX I[HKJIOB B CBSI3HOM Heoprpade (G Oe3 IeTelb, HMEKIIeM 1> 3
BEPIIIHH:

Teopema Ecnu ona nwobvix 06yx pasmiuHvix HecMeXdcHulX eepuiun a u b epaga G
evinonusemes yenoeue deg a + deg b > n, mo cywecmeyem camunvmonoe yuxa, 20e deg(a)-
cienens (GANEHMHOCIND) GePULLIH bI.

CaencrBue Ecau ona nwoboil eepuiunvt a epaga G evinonneno yenoaue deg a=> n/2, mo

cyugecmeyen 2amMuilbnoH08 YLK,
C 3agayeH HaxXO0XJIeHIS raMIJIbTOHOBA IIHKIIA CBSI3aHA 3adava KOMMLLEoaHcepd.

ParioH, KOTOpHIH JOKEH IIOCETHThL OpOMSUYMII TOPTOBELl, COAEPKHT HEKOTOPOE
KOIIMYECTBO TOPOJOB, PACCTOSHHUSA MeXKIAY KOTOPBIMH H3BECTHBI. TpeldyeTcs HaWuTH MapIIpyT,

ITPOXOSIIIHI Yepe3 Bce ITYHKTHI 10 OJTHOMY Pa3y H BO3BPAINAIOIIHICS B HCXOMHBIH ropo. Ecian
TaKHX MapIIPYTOB MHOI'O, TpeOyeTcs HaHTH KpaTYaHIHi H3 HHX. MaTeMaTHdyecKkas ITOCTaHOBKA

3aJa4H BBITTIAOAHT TAK: TpEﬁ}"ETCH HaHTH IaMIUIbTOHOB I[HKII MHHHMAILHOI'O BEca.
KﬂHTpﬂJII:HhIE BOIIPOCHI N 3a/TAHNH

1. UmeroTcs mi B rpadye raMIIbTOHOBHI ITHKIIBI?

SR

A

2. HpHMEHI[B dJITOPHTM C BO3BpaTaMH, IIOCTPOHTDL BCC I'AMIUIBTOHOBBI ITHKJIBI JJIA I‘I)El(l)ﬂ:,
Gﬁp&BGEﬂHHGI‘G KBAAPdTOM C IIEPCCCKAIOITHMICH JHAI'OHAJISMII.
3. YKaxHTe 3aJa"H, HHTCPIIPETAIIA KOTOPBIX COCTOHT B HeoOXOQHMOCTH ITOCTPOCHHA

IF'AMHIIbTOHOBBIX ITHKIIOB.

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apuriopa, 2. P. Jlekmpm 110 QHCKPEeTHOH MaTeMaTHKe. MaremarH4yeckas JIOTHKa. yueOHoe
nmocodue / O. P. 3apunora, M. I'. KokortunkoBa, JI. A. CeBacTbstHOB. — Mocksa : PoccHiicKi
VHHUBEpCHUTET  OpyxkOel  Hapomos, 2014, — 120 c¢. —  Pexmm  JocCTVIIA:
http://www 1prbookshop.1w/22190 html

Jomo/IHMTeJILHA A JIUT epaTypa:
Xarrapth, P. J[HckpeTHas MaTeMaTHKa JJI9 IPOrPaMMICTOB ;| yueOHoe nocobue / P. XarrapTH.
— Mockaa: TexHochepa, 2012, — 400 C. — Pexiim JIOCTVIIA:
http://www 1prbookshop.ri/12723 html

Hpﬁﬁmﬂﬁ%ura Nel6. Aumroputm Popaa — beunimMaHa HaXoIeHHS

;z;ﬁ:rnmﬁmﬁﬂTFW%@ﬁﬂnm OPHEHTHPOBAHHOM rpade.

poEHa
€/1b 3dHAMIUA. WB}“IHTB dJIOPHTM HaXOXJICHITA NITHHMAJIIBHOI'O IIVTH B ::rprpa(be H

BO3MOMHOCTH €TI0 ITPAaKTHYCCKOI' O ITPHMCHCHI AL
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3HaHua u ymeHus, npuodpemaemvle CHIYOCHMIOM 6 Pe3yJibMAMe O0CE60CHUS MeEMBbL,
gopmupyemoie Komnemenyuu. 3HaTh H YMeTh PeallH30BBIBATh Ha ITPaKTHKE alropHTM Dopaa —
bermmana.

Teopemuueckan wacme.

[Ipenmnonaraercs, 4YT0 OPHEHTHPOBAHHBLIH I'pad) He COAEPKHT KOHTYPOB OTPHI[ATEILHOMH
JUTHHEL.

Aneopumm Popoa — bennmana.

OCHOBHBIMH BBIYHCISEMBIMH BETHUYHHAMH 3TOTO alTOPHTMA SBIISFOTCS BelHUHHBL &(k),
rmei=1,2, ... ,n (n—umciao BeprmH rpaga), k=1, 2, ... , n— 1. JIn1g9 GHKCHPOBAaHHBIX i H k
BennunHa &@,(k) paBHa IHHE MHHHMAIBHOIO ITYTH, BEIVIIErO M3 3aJaHHOH HayalbHOIL
BEPIIHHEI X; B BEPIIIHHY X; H COAep KaIero He donee k IyT.

Illaz 1. YcTaHOBKA HAYAIbHBIX YCIIOBHH.

BrecTH uncno BepmuH rpada # 1 MaTpHILy BecoB C = (¢;).

ITaz 2. Tlonoxwuts k = 0. [Tonoxurs @,(0) = oo 1T BceX BEPIIHH, KPOME X, ITOJIOKHTE
@,(0)=0.

IHlaz 3. Buuxkne mo k, k= 1,..., n — 1, KaXXJ0H BepIMHE X; Ha k-OM IIare ITPHITHCATh
nHaeke @@:(k) 1o clIeIyIoleMy IIPaBHITY:

min

P = L (Bk-1) +c,)

TSI BCEX BEPIIMH, KPOME X, IOIOXKHTEL @, (k) =0.

B pesynbTare paGoTH alrOpHIMa GOpMHpYeTcs TabmuIa HHaekcoB @(k), i=1,2, ..., n,
k=0,1,2,...,n—1. Ilpu stom @.(k) onpenensier AIHHY MHHHMAIbHOTO ITYTH M3 IIEPBOIL
BEPIIHHEI B i-YIO, COIeP Kalero He Oomee k IyT.

Illaz 5. BoccTaHOBIEHHE MHHHMAJIBHOIO ITYTH.

g mro00H  BEPINMHBL X; IPEAIIECTBYIOINAS €H BEPINMHA X,  OIpelelsaeTcsd M3
COOTHOIIIEHHS:

P n-2)+tc,=@n-1, x€Glx,),

rae G'(x;) - IpooGpas BEPIIHHEL X;.

JInng HaNAeHHOH BEPIIMHBL X, IIPEeAIISCTBYIOINAS €H BepIIMHA X, OIPEeIcsIeTcsa M3
COOTHOIIIEHHS:

@ n-3)+c,=@n-2), x.Gx),

rae G'(x,) - TIpooGpa3 BEPILUHHEL X,, H T. JI.

[TocnegoBaTenbHO ITPHMEHSS 3TO COOTHOINIEHHE, HauHHAas OT IIOCIIeHEeH BEPIIHHEI X; ,
HaHaeM MHHHMAJIbHBIH ITYTh.

[Iprvep: C momornpro anropurmMa @Dopaa — bemMaHa HAaNTH MHHHMAIBHBIH IIYTH H3
BEPINHHEI X; B BEPIINHY X3 B rpade, H300paKeHHOM Ha PHCYHKE:

-
~F H\-.___. ol
1 e S AN
- A
- 1 R k |
1’ i '.}:..-\'\. il
0 s J
'lh\\"‘\-\. P -""'-;_:' T\Lx k 4
-
X5 + Xy

PaccmorpuM mogapobHO padory anropurMa @opma — bemmMaHa IS 3TOrO IIPHME]A.

BHaueHHs HHAekcoB @ (k) 6yIeM 3aHOCHTD B TaOIHILY HHIEKCOB.
Illae 1. BBegeM YHCIO BeplIHH I'pada x# =5. MaTpHIla BecOB 3TOro rpada HMeeT BHI;

v i "o
1 TT;'”: TTTLITT'TT
HaEas
.-1-1]_-1-1‘ ‘-2-2-'.”._-1-1.”
AOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
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IIaz 2. TlonoxmM k= 0, @,(0) = 0, @-(0) = @5(0) = @,(0) = @s(0) = 00. DTH 3HAUEHH S
3aHECEM B ITEPBEIIT CTONIGEL] TAGIIHIIbI.

Hlaz 3.
k=1
@.(1)=0.
Inak=1:

min

@)= 5 (B(0)+c).

ﬂ:(l) — H.Efﬂ{ﬂ1(0) + Ci2, ﬂ:(ﬂ) + Caz, 53(0) + C32, 54(0) + C42, ﬂ5(0) + C53;} — mz‘n{O +
1,00+ o0, 0+ 00,0+ 00, 0+ a0} =1,

93(1) — H.Efﬂ{ﬁl([]) + Ci3, 93(0) + Ca3, 53(0) + C33, 54(0) + C43, 55(0) + C53;} — HIfﬂ{O +
w,0+8,0+w,0+2;0+mw}=0w.

ﬂ4(1) — H.E.!'H{ﬂ1(0) + C14, ﬂg(ﬂ) + Ca4, 53(0) + C34, 54(0) + Ca4, ﬂ5(0) + C54;} — HIfH{D +
0,0+ 7, 0+],0+m,0+4} =00,

ﬂg(l) — m.!'n{ﬂl([]) + Cis, 53(0) + Cos, 53(0) + C3s, ﬂq(o) + Cas, ﬂ5(0) + C55;} — HH.H{O +
3;0+ 1,00 —5; 00+ 0, 0+ 0} =3,

[TormyueHHbIe 3HaueHHI @:(1) 3aHeceM BO BTOPOI CTONIOEI[ TaGIMIbl. YOeKIaeMCs, UTo
ETGpGﬁ GTGH@EI_[: HaYMHad CO BTOPOI'O 3JIEMCHTA, COBIIAJACT C HEpEGﬁ GTpGI{Gﬁ MATPHIIBI BCCOB,
YTO JIETKO OOBSICHSIETCS CMBICIIOM BellHUHH &,(1), KOTOpble paBHBI IIHHE MHHHMAIBHOIO ITYTH
H3 TIEPBOH BEPIIHHEI B i-YIO, COAepKallero He Oonee OAHOH IYTH.

k=2,
@,(2)=0.
g k=2:

min

@)= i (D) +c).

@(2)= min{0+1; 1+ow,00+ 00,00+ 00,3+ w0} =1.

@;2)=min{0+w;1+8 00+, 00+2;3+0}=9.

@, 2)=min{0+w;1+7,0+1,0+m0,;3+4}=7.

@ 2)=min{0+3; 1+1,0-5,0+00,3+m}=2.

[TormyueHHbIe 3HaYeHHST &@@,(2) 3aHEeCeM B TPeTHIl CTONOEI] TaGIHMIEI. Benrdunusl @@:(2)
PaBHBI JJIHMHe MHHHMAJILHOIO ITYTH H3 IEPBOH BePIIHHBI B i-yI0, COJlep KaIlero He Oolee IBYX

AYT.
k =3.
@ (3)=0.
T k= 3:

min

@(3)= 15 {@(2)+ e}

@.3)= min{0+1; 1+00,9+ 00, 7+ 00,2 +w}=1.

@3)=min{0+o00;1+8,9+0,7+2;2+w0}=9.

@.3)=min{0+w0;1+7,9+1,7+w;2+4}=6.

@s3)=min{0+3;, 1+1,9-5,7+00,2+00}=2.

[TormyueHHbIe 3HaUeHH @;(3) 3aHECEM B YETBEPTHII cTONGeL] TaOIHIEL. BemmynHel @@,(3)
PaBHBI JJIHMHe MHHHMAJIbHOIO ITyTH H3 IePBOI BEPIIHHEL B i-VIO, COJepsKaIllero He Oolee Tpex

TyT.
k=4.
I k= 4:
-4 (ﬂ:)wmﬁbhnv[ﬁ@) + ﬂ?,ar}

Ceptudmkatr: 2C 43E9ABEBAS EEFT!'EAEED 600 EFd + m 6 + CI:" 2 t Gﬂ'} B 1
Bnapneneuy; E&UEE%:ET cdﬂ,ﬂ%wi) %J 5 + 00, 6 + 2 2 + Eﬂ} 8
@,(4)=min{0+ 0 1+7:9+1j6+m52+4} 6.
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@s(N)=min{0+3; 1+1,9-5,6+0w;2+w}=2.

[TormyueHHble 3HaueHHs @@(4) 3aHeceM B IIATHIH cTONOel] TaGIMIEl. Bemmunnnl @@,(4)
PaBHBI JIHHE MHHHMAIBLHOTO ITYTH H3 IIEPBOH BEPIIHHBEL B I-YIO, COJep:Kallero He Oolee
JeThIpeX JIYT.

BEPIIHHEI)
| 0 0 0 0 0
2 00 | | | 1
3 o0 00 9 0 8
4 o0 00 7 6 0
5 o0 3 2 2 2

Illaz 5. BoccTaHOBIIEHNE MIHHMAIIBHOI'O ITYTH.

JIg TociiefHEH BEPIIMHBI X; ITPEAIIECTBYIOMAS €H BEPIIHHA X, OIPEAEISeTCS M3
COOTHOIIEHHS, TTIOITYYEHHOI'O IIPH § =3:

ﬂ,(B) + 03 = ﬂa(-ﬂ): X, & G_l .1’1,"3)J

rae G'(x;) - mmpooBpas BEPIIHHEI Xs.

G_l(xg) — {.Ifg:, I4}.

[lojictaBUM B TIOCIEIHEE PABEHCTBO IOCIENOBATEIBHO #» = 2 H r = 4, YTOOBI OIPEEIHNTE,
JUISI KAKOI'O 7 3TO PaBEHCTBO BEIOTOIHAETC:

@3)+cis=1+8# @(4)=28,

ﬁ4(3) + Cq43 — 6+ 2= ﬁg(‘q) = 3.

Taxrm 06pa3zoM, BEPIIIMHOMN, IIPEIIIE CTBYIOIIEH BEPIIIHE X3, IBIISIETCSA BEPIIIHA X;4.

JITI BePIIHHEL X4 TIPeAIIECTBVIOIIAS €H BEPIIHMHA X, OIPEIEISIETCS H3 COOTHOIIEHHS,
TTOIIYYEHHOT'O TIPH § =4

H,(Z) + Cw — 54(3): X, & G_l .Ifq),

rae G '(x4) - TIpoo6pa3 BEPIIUMHEI X4.

Gl(x4) — {.1'?3:, X3, .1'?5}.

[IogcTaBHM IIOCIENOBATENBHO ¥ = 2, ¥ = 3 H v = 5, YTOOBI OIIPEeIEIIUTh, IS KaKOro # 3TO
PABEHCTBO BHOTOITHSAETCS:

@(2)+cu=1+7T+ @3)=6,

@(2)+cu=1+1+# @3)=6,

ﬂ5(2) + Cs54 — 2 + 4 — 64(3) — 6:,

TaxM o0pa3oM, BEPIIMHOH, ITPEIIIECTBYIOMIEH BEPIIIMHE X,, SBIIIETCS BEPIIIMHA Xs.

JITI BepIIHHEL Xs TIPeAIIECTBYIOIASA €l BEPIIMHA X, OIPEIEISeTCS H3 COOTHOIIEHHS,
ITOIIYYEHHOTO TIPH § =D

ﬁ,(l) T G5 = 55(2): x= G_I(I5),

r7e G'(xs) - TMpooOpa3 BEPIIHHEI Xs.

GI(X5) — {.I?1:, .1'3}.

[logcTaBUM ITOCIIENOBATEIIFHO #» = | M » = 2, YTOOBl ONpPEeNeINTh, I KAaKOro » 3TO
PABEHCTBO BBOTOITHAETCS:

@ (1)+cs=0+3#@s(2)=2,

ﬂ:(l) T Ci5 = 1+ 1= ﬂ5(2) — 2:,

TaxM 00pa3oM, BEPIIMHOH, IIPEIIIECTBYIOMIEH BEPIIIMHE Xs, SBIIIETCS BEPIIIMHA X .

JT1 BePIIIHHEL .xa IPEIINECTBYIOMAS €H BepIHHA X, OIPeIeIsaeTcsd U3 COOTHOIIEHH,
ITOIYYEHHOT'O ITPH s =2

@@% %M&Wﬁ%ﬁp G'(x)

Copruncar: 2C403U0(GERAR gﬁﬁ%ﬁ%ﬂ% ffies1 x
. EEH,EI,FI-D Ha

Bnaneneu: LI.IEEJ:-.rf( Ba Ta bl Fi\
.If

I’*—

HID,I[CTHEHM V= 1 YTOOEI OITPEACIIHTD, BBRIITOIIHACTCA JIH 3TO PABCHCTEO.
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91(0) +c=0+1= ﬁg(l) = 1.
TaxM 00pa3oM, BEPIIMHOH, ITPEIIIE CTBYIOMIEH BEPIIIHMHE X,, SBIIIETCS BEPIIIMHA X ;.
HMTak, HalIeH MHHHUMAJIEHBIH ITYTh — X1, X2, Xs, X4, X3, €00 JIJIHHA PaBHA &.

KﬂHTpﬂ.]]I:HhIE BOIIPOCHI A 3a4/TAHHH

[IaH cnuncok fyr ¢ ykasaHuem ux gnmH. CocTaBbTe MO HEMY PUCYHOK
OpUEeHTUpPOBaAHHOro rpada. Hanante ona sToro rpada HaMMeHbLUWA MNYyTb OT
BEPLUMHbLI-BXO4a 40 BEPLUMHBLI C MaKCUMMaSIbHBIM HOMEPOM.

L (OL)—3, {0G2) 9, (1;2)— 3, 9 (0:1)-2,(0;2)-7.(2;1)-1,
(2.4)—1,(1;3)-8.(2;3)-2, (2:5)—6,(1:5)—12,(5:4) - 10,
(3;5)-4,(43)-6. (5:3)-35.(3:4)—4,(4:6)- 2,

2, (D:1)—4, (0:2)—5,(1:2)—8, (3:6)—17.

(2:4)-3,(1;:3)— 11, (2:3)- 5, 10.(0;1)— 4, (0;2)-2, (2:1) -1,
(3;5)-3,(43)-6. a1, (- ()4,

3. (0:1)-3,(0:2)-9,(1:2)— 12, (5:3)-1.(3:4)-4,(4:6)- 3,
(2:4)-1,(1;3)=2.(2:3)-3, (3:6)—7.

(3:5)— 10, (4:5)— 5. 1, (0:2) = 2.(0:1)= 7. (2:1) —4,

4, (0;1)-6,(0:2)—-2,(2:1)-3, (2:4)-9,(1:3)-3,(3:4)- 1,
(2;4) -6, (1:3)-1,(Z.3) -5, (4:6)-2,(3;5)—8,(6:3) -4,
o R B A ) B (6:7)—10, (5D -5.

5, (0:1)—86,(0:2)—5,(1:2)—1, 12.(0:2) = 10, (0:1) = 5, (2:1)— 1,
(2:4)—6.(1:3) -1, (2,3} 6, (2:4)-4.(1.3)-3,(34) >,
(3:3) 8 (45 =7 (4:6) -3, (3;5)- 10, (6:5) - 10,

6. (0:1)=3,(0:2)-2,(2:1)—-1, (6:-5,(5:D~1.
(2,5)—3.(1:3) -4, (5:4) -8, 13. (0:2) -4, (0;1) -6, (2;1) - 4,
(3.3)—3,(3:4) -3, (4:6)— 2, (2:4)-6,(1,3)-3,(3.4)- 2,
(3.6)-4. (4:6)—4.(3:5)-7,(6:5)-3.

7. (0:1)—10, (0:2)—5, (2;1)—4, (6:7)—8,(5;D—35.
(2:5)—8,(1:5) =3, (5:4) -4, 14. (0:2) - 3,(0:1) -1, (2:1) - 4,
(2:3)—2, (34— 1, (1a)—3, (2:4)-2,(1.3)—06,(3:4) -4,
(3,6)—7. (4:6)—3,(3;3) -6, (6;3) -4,

8. (0:1)-3,(0:2)-2,(2:1)-2, (6:7)—12,(5:1)-1T.
(2,5)—12,(1;3) -8, (5:4) -2, 15.(0:2) - 8, (0;1) - 12, (2;1) - 3,
(3,3)—6, (3:4)— 1, (4,6)— 8§, (2:4)—-6,(1,3)-5,(34) -4,
(3.6) - 3. (4.6)— 10, (3:53)—-4,(65)—6,

(6:7)— 10, (5:7)— 6.

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apuriopa, 2. P. Jlekmpm 110 AHCKPETHOH MaTeMaTHKe. MaremarHyeckas JIOTHKa. yueOHoe
nocobue / 3. P. 3apunora, M. I'. Kokorurkopa, JI. A. CeBacTbsIHOB. — Mocksa : PoccHICKHI
VHHUBEpCHUTET  OpyxkOel  Hapomos, 2014, — 120 c¢. —  Pexmm  JocCTVIIA:
http://www 1prbookshop.1w/22190 html

Jlomo/IHMTe/ILHA A JINT epaTypa:
Xarrapth, P. JI[nckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe rocodue / P. XarrapTH.

— Mockaa: TexHochepa, 2012, — 400 C. — Pexiim JIOCTVIIA:
http: IIW Rrbﬂﬂkshcn% 11/12723 html
MEHT HDJ:I,I_I AH

dﬂl:HTPDHHGF HD,U,HI-"‘ILbHJ

DTHOWMEAT 2C0 N4 3ESABBBOS2205ETBASDODE00000

LWl ﬂvpﬂﬂ'll‘li‘llﬂtlfﬂﬂjpﬂﬁoTﬂ Nﬂl? 3a1a4a HAXOKIeHHA KPHTHYECKOro IIYTH B rpadge.
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IHens 3auamus. V3y4uTh alTOPUTM HaXOXIEHHS KPUTHYECKOI'O ITYTH H BO3MOKHOCTH
€r0 MPaKTHYECKOT O ITPHMEH EHHS.

3HaHUA U YMEHUA, npuodpemaemovle CMYOCHMOM 6 pe3VibMAme 0C60EHUSL MeMbl,
gopmupyemole KomnemeHyuu. 3HATh W YMETh PealH30BBIBATH Ha IIPAKTHKE aJITOPHTM
HAXOKIEHUS KPHTHUYECKOTO ITYTH.

Teopemuueckan uacme.

3amaua HaXOKJIEHHSI KPHTHYECKOro, (T. €. JUIMHHEHINEro) ITYTH B I'pade — 3TO 3ajiaya,
CBSI3aHHAS C 3aI'PY3KOH CTAHOYHOIO 00O0pYIOBaHNSL, COOPKH MHOI'O3BEHHBIX H3IEIINH H T. 1.

CeteBoil Tpa)MK — HeOOXOJHMBIH 3JIeMEHT CI0KHOIO ITPOH3BOJACTBA, COCTOSINETO H3
HECKOJIPKHX CBSI3aHHBIX M 3aBHCSIIUX APYT OT APYyra 3TaroB. BEISBIEHHE KPHTHYECKOI'O ITYTH U
BPEMEHHBIX PE3EPBOB IPOH3BOJICTBA — OCHOBHAS 3ajJayva, pelracMas ITOCTPOEHHEM CETEBOrO
rpadpuka. Takue 3aJaui MOI'YT OBITh IIPeJCTABIEHBI B BHE I'pada H B BHJe OTOOpasKarolel ero
TaOnHIpl. I HaxXOXKAeHHS KPHTHYECKOro ITyTH (ITOCIIeJOBATEIbHOCTH STalloB PaboTHI,
OINPEJEILIIOIMNX JJHTEIBHOCTh BCETO IIPOEKTa H He HMEIOIMHX pe3epBa II0 BPEMEHH)
IIPUMEHSIFOTCS BBIUHCIIHTEIPHBIE METOABI. OJHHM H3 TaKHX METOHOB SBIISCTCA TaOIHYHBIH
METOJI X IIPHMEHSIETCS IS JAaHHBIX, IIPEACTABIIEHHEIX B BHJIE TaOIIHIILI.

[IpoGnema aBTOMaTH3aIHMH pacyéTa CeTeBOro rpadHuka SBIISeTCS JOCTaTOYHO aKTyallbHOMH
M Ba)XHOH. BRIUHCIIEHHEe KPHTHUYECKOIO ITYTH C IIOMOIBI0 OBM ITOMOKET B HECKOIBKO a3
YCKOPHTEL 3TOT IIPOILECC, a MPH OOJBINHX IpapHKax — BO MHOTO pa3. 11oaToMy aBTOMAaTH3aI[Hs
pacyéra ceTeBOro rpaHka MoKeT HMeTh OOIBIIYIO ITPAKTHYECKYIO ITOIIB3Y.

AJITOPHTM HaxXOKAeHHS JIHHHEHIIErO ITyTH B Ipade IMOX0K Ha alITOPHTM HaXOKIeHHS
KpaT4yaiIinero ITyTH B Tpade. BmecTo KpaTuainmx pebep B alTOpHTMe HaXOKISHHS
KpaT4YaHIIero IiyTH BRIOHPAOTCS JUIHHH EHIIHE.

[TycTh TpeOyeTcsa HalTH TaKOH ITyTh Ha I'pade, KOTOPBIH OBl HMeI MaKCHMAJIbHYIO JJIHHY
II0 CPaBHEHHIO CO BCEMH BO3MOKHBIMH ITyTSMH IS JaHHOro rpada. IlycTe cylmecTByer
OPHEHTHPOBAHHBIH rpad 0e3 IHKIoB G.

PéOpa rpada — BbOIONHeHHe paboTel. PéOpa HMeOT MIHHY, 0003HAYaIOIIYIO
IMPOJAOIKHUTEIIbHOCTE  paboThl M HallpaBJIeHHe, OO0OO3HAYarolllee ITOCIENOBATEIIbHOCTE
BBITIOJIHEHHE Pa0OTHL. BepImHEL — 3T0 (paKT Hayalda H OKOHYAHHS padoT.

IIyCcTh JaHa CeTh.

Jlnsg xaxgoro coOwrITHA | onpefermM HanOoIee paHHHI cpok ero HactyruieHus T P(I) mmo
CIIEAYIOIIEMY TTPABIILY:

1) TP(0)=0;

2) na I >0 TP(I) paBHO MpoIOIKHTEILHOCTH caMoro JIHHHOTO (0, I)-myTH.

3HaueHng Tp(l) onmpeensroT mociaeAoBaTeIbHO, MEPeX0oasd OT HCTOYHHKA K CTOKY. TakK,
IUISI pacCMaTPHBAEMOTO IIPHMEPA HAXOIHM:

TP(0)=0,TP(1)=1,TP(2)=5,TP(3)=11, TP (4) =11, TP(5) =16.

Ot1H 3HaueHH s Haxoxarcsa u3 cootHomeHsT: TP(I) =max{ TP(K) + Tk; } ,

T. e mma Becex mayr (K,I), miga xoropweix I sSBIgeTcd KOHIIOM, HEOOXOIHMO
BEYHCTTHTR LR 5Tk 11, BHIGpaTh HaHOOIBINEE 3SHAUEHIIE.

I/Pﬁ&tid “‘fﬁ* Fﬁﬁiﬁéﬂi”fmmepe BpeMS BBITIONHEHHSA TIpoekTa paBHO 16. UTOOBI IMONYYHTH

Ceprud 3F
nar _._.KPHTHIIECI{HH lT}"TB 6}",[[??&5[ HEPE,[[EI]I‘HTBCH B GﬁpﬂTHﬂM HAaIIpaBJIICHHH, OT CTOKd K HCTOYHHKY, I1O

TeM peOpaM (K, I), xotopeie ompenenstm 3HadyeHHSI TP(I), T. €. 1T KOTOPBIX BBIIIOIHSIETCS
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m O

paBeHCcTBO TP(I) - Tki = TP(K) . B mprmMepe 510 pedpa: (3, 5); (2, 3); (2.1) . Taxum oopazom, (1,
2,3, 5) - KpUTHYECKHII ITYTh.
KoHTpoJIbHBbIE BONPOCHI H 3aJAHHA

1 .Ilpu cocraBiaeHHH IpoekTa padoT BeIeneHO 8 coOwTHIL (0,1,2,3,4,5.,6,7), KOTOpBIE
CBsI3aHbBI pabdoramu (1 — ] ), rme 1,3 0,1,2.3....7 H 1 # J, HaIpuMep, cOOBITHE 1 CBSI3aHO C
coOpITHEM 2 padoToi (1-2).

HMcxomHble JaHHBIE ITO ITPOJOIDKHTEIIbHOCTH PadoT:

Pabora | 0-1 [ 02|03 |12 |13 |14|23|24|25|34(35|45|46]| 56| 57| 67

'[5;[“:'312103104106 8 | 12| 5| 8| 6| 6 | 7 | 5

Tpebyercs orpeaenHTh KPpHTHYECKII ITYTh H BPEMS BEITTOITHEHHS ITPOEKTA.
2. OnpeneniTh KPHTHYECKHH ITyTh B rpade:

Pexkomenoyeman numepamypa.

OcHoBHAs JIMTEpaTypa:
3apuriopa, O. P. Jlekmpm 110 AHCKPETHOH MaTeMaTHKe. MaremarH4yeckas JIOTHKa. yueOHoe
nocoOue / 5. P. 3apunoBa, M. I'. KokortunkoBa, JI. A. CeBacTbstHOB. — Mocksa : PoccHiicKHi
VHHUBEPCHUTET  ApPYXkOBl  Hapomos, 2014, — 120 ¢. — Pexmm  pgocryma:
http://www 1prbookshop.1v/22190 html

J{onmoJIHHTE/IbHASA JIMT €paTypa:
Xarrapt, P. J[nckpeTHas MaTeMaTHKa JJI9 IPOrPaMMICTOB ;| yueOHoe 1nocoOue / P. XarrapTH.
— Mocksa: Texnocdepa, 2012. — 400 C. — PexuM  JocTyIia:
http://www .1prbookshop.1w/12723 htmnl

IIpakTiniyeckan paodoora Nel8. IlocTpoeHHe MHHHMAJILHOIO OCTOBHOIO JepeBa
HArpYy:KeHHOro rpadga
Ilens 3anamua. V3ydyeHHE alITrOpHTMa IIOCTPOEHHS MHHHMAJIbHOI'O OCTOBHOIO JiepeBa
HarpykKeHHOTro rpada.
3HaHUA U yMeHUA, npuodpemaemple CMYOEHMOM 6 pe3Vibmame 0C60E€HUSL MemMbl,
gopmupyemole KomnemeHyuu. 3HACT H YMeeT TIIPUMEHSITh alIlOPHTMa ITOCTPOEHHS
MHHHMAaJIbHOI'O OCTOBHOIO JiepeBa Harpy KeHHOro rpada.
Teopemuueckasa uacme.
I'padp G = (X, 4) Ha3BIBACTCS HazpyHCeHHbIM, ECITH IS Kaxkaoro pedpa (x;,x;) orpejelncHa
ero JUIHHA (HJIH BEC) ¢
[Iycte G - CBSI3HBIH HarpyXeHHBIH rpad. 3agaya MOCTPOSHHS MUHLMATbHO20 OCIHOGHO2O

Oepeea RARMIOTASTCHVBATOM, YTOOBI H3 MHOJKECTBA OCTOBHBIX JIePeBbeB HAHTH JEePEBO, VY
SNEKTPOHHOW NMOAMNMCE

e ROTOPOLE) G MM GHI L ;E_Eﬂé%p. MidriHMalIbHa.

e HPPTBE_,E[EM' AMPTHITIFYIHEBIE  CIIyYaM, Korjga BO3HHKAET HeOoOXOIHMOCTD IIOCTPOCHIA
MITHHMAJIbHOI'O OCTOBHOI'O JC€PEBA rpa(ba.
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a) HyXHO COeIMHHTHL »n TOPOJOB KEIe3HOAOPOXKHBEIMH JTHHHSMH (aBTOMOOHIbLHEIMI
JOpOoraMH, JTHHHSMH 3JIeKTpoIepefiady, CEeThI0 TPYOOITPOBOAOB H T.J.) TaK, YTOOBI CyMMapHas
JUTHHA JIMHHH WIH CTOMMOCTE Obla ObI MIHHMAIILHOH.

0)TpeOyeTcs IMOCTPOHTh CXeMY SIEKTPHYECKOH CeTH, B KOTOPOH KIIeMMbBI JOIKHBI OBITh
COEQHHEHBI C IIOMOIIBIO IPOBOJOB HAHMEHBIIIEH OOINEN JJIHHEI.

3agauy IOCTPOSHHS MHHHMAILHOTO OCTOBHOI'O JIEpeBa MOKHO PEIINThE C IIOMOIIBIO
CIIeIVIOIIErO alrOpHUTMA.

Aneopumm Kpackana.

Illaz 1. YCcTaHOBKA HAaYallbHBIX 3HAYEHIIH.

Bromnrcsa marpia ;inH pedep C rpada G.

Illaz 2. Bribpats B rpade G pebpo MHHMMaTbHOH MIIHHBEL Iloctponths rpad G,
COCTOSIIIHH M3 JaHHOI'O pedpa H HHIHAEHTHBIX eMY BepIlHH. [10710XuTE i = 2.

Ilaz 3. Ecmm i = n, rhe n - 4uciio pedep rpada, To 3aKOHYHTH padoTy (3aJaya pelieHa),
B ITPOTHBHOM CIIy4Yae IIEPENTH K Iary 4.

Ilaz 4. IlocTtpouts rpad G; +1, J00aBLII K rpady G; HOBoe peOpo MHHHMAILHOH JIJTHHEI,
BRIOpaHHOE cpelH Bcex pebep rpada G, Kakaoe H3 KOTOPBIX HHIMHMJESHTHO KaKOH-HHOYIb
BepimHHe Ipada G; H ONHOBPEMEHHO HMHIHJEHTHO KaKOH-HHOY[Ib BeplnHHe Ipada G, He
cojepxaniencsa B G;. BMecte ¢ 3TuM peOGpoM BKIIrOYaeM B G; 4 H HHITHAEHTHYIO €EMY BEPIIHHY,
He cojepxaiyrocsa B G:. IIpHceanBaem i;= i +1 H repexoanmM K Imary 3.

HarpuMep, HalileM MHHHMAaJIbHOE OCTOBHOE JepeBo I rpada, H300pakeHHOIO HIDKE.

X
2 TN 4
..-___.-" "'H.L
. o o
X o 1 KA. . |
) —
. -
.\.-\\"\. -
_-'
1 HH‘.K.’H 3
l .- -~ x"‘-mmﬂ?j.
- ™
G - O
1 = A=

Ilaz 1. YcTaHOBKA HAUAJIbHBIX 3HAUYESHHIL.
BeeneMm MaTpuiry iHH pedep C:

LB

—_—

-
B

C=|

Hlae 2. BribepeM peObpo MHHMMAIBHOH IIMHBI. MHHHMaIbHas JJMHa pedpa paBHa
equHmIe. Takmx pebep TpH: (x1, x2), (x1, x4), (x2, x4). B 3TOM clIyyae MOXHO B3STh THOOOE.
Bo3semeM (x;, x:). IToctporm rpad G., cocTosmuii H3 JaHHOTO peOpa H HHIMIAEHTHBIX €My
BEPIIHH x; H X>. [IomoxmmMm i = 2.

Illaz 3. Tak KaKk n =5, TO i # n, IO3TOMY IIEPEXOMHUM K Iary 4.

Hlaz 4. CtpomMm rpad Gs npobaBnasa K rpady G. HOBoe peOpo MHHHMAIIbHOH JUIHHBI,
BRIOpaHHOE cpeJH BceX pebep rpada G, KaxJa0oe H3 KOTOPBIX HHIHISHTHO OJHOI M3 BEPIIHH X,
X> H OJHOBPEMEHHO HHIIHIeHTHO KaKOH-HHOYIb BepIiHe Ipada G, He cojiepkameicaB G T. e.
OJHOH H3 BEPIIHH X3, X4, X5. 1 aKHMM 00pa3oM, HYKHO BEIOpaTh peOpO MHHHMAIILHOH JJIMHEL M3
pedep (x1, x4), (x1, Xs), (x2, x3), (X2, X1), (x2, x5). Takyx peGep AIMHBI eAHHHIIA IBa: (X1, X4) H (X2,
X4). MG%@H@B@EP& LJIF000e. BospmeM  (x), x4). BMecTe ¢ 3THM peOpoM BKIO4YaeM B G

Eepunmi}‘ﬁ%fé%ztéﬁikﬁﬂi?}ocﬂ B G Ilomaraem i = 3 M IIepeXOaNM K IIIary 3.
e lae 3. Tax{ KaK 1 # 1, HGBTGM}" TIepexo UM K Imary 4.
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Hlaz 4. Ctpoum rpad G4 mobapisad K rpady Gs HOBoe peOpo MHIHHMAIBHOH JJIMHBI H3
pebep (x1, xs), (x2, x3), (x2, X5), (x4, x5). Takoe peOpoO AIHHEI ABa OXHO: (x,, X3). BMecTe ¢ 3THM
pedpoM BKIIFOYAaeM B (G4 BEPIIHHY X3, HE COAep Kallyroca B (3. IlomaraeM 7 = 4 H nepexomguM K
Imary 3.

Illaz 3. Tak KaK i # n, IIO3TOMY IIEPEXOINM K Imary 4.

Ilaz 4. Ctpoum rpad Gs mobaBnasa K rpady G; HOBoe peOpo MHHHMAIBHOH JIIHMHEL H3
pebep (x1, xs), (x2, x5), (x4, x5). Taxkux peGep MIHHBL TPH JIBa: (X2, X5) H (x4, X5). Bo3pMeM (x2, Xs).
BwmecTe ¢ aTuM peOpoM BKIrOUaeM B (5s BEPIIIHHY Xs, HE COJEp KaIlyrocsa B G4. [lomaraeMmi=35 u
TIEPEXOMNM K ITIary 3.

Ilaz 3. Tak Kak i = n, TO rpadp Gs — HCKOMOe MHHHMAJIbPHOE OCTOBHOE JEPEBO.
CymmapHasa qpmHa pedeppapHa 1 +1 +2+3=7.

[Iporiecc rmocTpoeHHI MHHHMAIIBHOI'O OCTOBHOTIO JepeBa H300pakKeH Ha PHCYHKE.
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[Tonmp3ysich amroputMoM Kpackama, HaHTH MHHHMAaJIbHOE OCTOBHOE JepeBO IS Tpada,
3aJaHHOr0 MaTPHIIEN JIHH pelep.
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Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apuriopa, 2. P. Jlekmpm 110 AHCKPETHOH MaTeMaTHKe. MaremarHyeckas JIOTHKa. yueOHoe
nocobue / 3. P. 3apunora, M. I'. Kokorurkopa, JI. A. CeBacTbsIHOB. — Mocksa : PoccHICKHI
VHHUBEpCHUTET  OpyxkOel  Hapomos, 2014, — 120 c¢. —  Pexmm  JocCTVIIA:
http://www 1prbookshop.rv/22190 html

Jlomo/IHMTe/ILHA A JINT epaTypa:
Xarrapth, P. JI[nckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe rocodue / P. XarrapTH.

— Mockaa: TexHochepa, 2012, — 400 C. — Pexiim JIOCTVIIA:
http://www 1prbookshop.1w/12723 html
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