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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

T O TTIATTATIL 2D ATITIARS TTUf"hﬁﬂ“-f"JTTTTﬁUU'LTv e, McOR

AOKYMEHT NOANnMCAH
SNEKTPOHHOW NOANMUCKIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu. Ulebayxoea TateaHa AnekcaHapoBHa

HE {{,HHGKPETHEIH MATEMATHKA» HAIIPABJIICH4A Ha
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IImaHnpyeMsIe
KoL pe3yIbTaThl 00yUeHI 110
KOMIICTCHIGHH ’ @Dphﬂ[pDBE}HEDMETE}EHH”[,
HH THKATOPOB

OIIK-3: N/-1onks 3HaeT [IprMeHseT
Crioco0eH HCIIOIBR0BATh | HEOOXOAHMEBIE  MaTeMaTHdecKHe | HeOOXOJHMEbIEe
He0OXOHMBIE METOABl I PEIIeHHsS 3aJay | MaTeMaTHYeCKHE  METO/IBI
MaTeMaTHYeCKHe MeTOJIbI | odeclieueHH 3AIUTHI | JJIS PEIIEHH S 3a1ad
IS pellleHHS  3ajay | MH(OPMAIIHH. Npo(peCCHOHATIFHOM
IpoeccHOHAIEHOMH N-20nxcs YMeeT | AeITeJIbHOCTH.
IesITelIbHOCTH IIPHMEHSTH COBOKYITHOCTD

HeOOXOAHUMBIX  MaTeMaTHYeCKHX
METOJOB IS PElIeHMsI 3aJad
obeclleueHH A 3aI[HThI
HH(p OpMAITHH.

N-3omnxz Hanmenen
HAaBBIKAMH IIPHMEHEHH S
COBOKYITHOCTH He0OXOJHMBIX
MaTeMaTHUYECKHX METOIOB  JUIA
pellleHHd  3aay  OOecCIleYeHH
3aIIUTHI HH()OPMAITHH.

OIIK-2. MJI-1 OIIK-2 IloHnMmaer YMeeT  IIPHMEHSTH
CriocofeH IIPHMEHSTE | COBpEMEHHBIE HH(pOpPMAI[HOHHBIE | HH(pOPMAaIHOHHO-
HH(pOPMAaI[HOHHO- TEXHOJIOTHH H  IIPOrpaMMHBIE | KOMMYHHKAI[HOHHEIE
KOMMYHHKAI[HOHHEBIE CpeJICTBA, B TOM YHCJIE | TEXHOIIOTH, IIPOrPaMMHLBIE
TeXHOJIOTH, OTeYeCTBEHHOI'O IIPOH3BOJCTRA | CPEACTBA CHCTEMHOIO H
IIPOrPaMMHBIE  CPEJICTBA | IIPH PELIEHHH 3a7ay | IIPHKIaJHOr O Ha3HAUYEHI, B
CHCTEMHOIL O H | MpoecCHOHAIBHOM JeITeIbHOCTH. | TOM YHCIE OTE€YEeCTBEHHOIO
IIPHKIIAaTHOTO -2 OlIK-2. YMeET | MPOH3BOACTEA, 1S
Ha3sHAYEHHS, B TOM YHCIE | BBIOHPATh COBPEMEHHEBIE | PEIIeHH S 3a1au
OTeyeCTBEHHOI'O HH(pOPMAIHOHHBIE TEXHOIOIHH H | ITPo(ecCHOHAIbHOM
IIPOHU3BOJICTRA, JUIS | IIpOTpaMMHEBIE  CPEACTBA, B TOM | AESTEILHOCTH,

PELIIEHHS 3a/lay | 4rcie OTeYeCTBEHHOI'O | HCIIOIIb30BATh SI3BIKH
mpodeccHOHATBEHOI TIPOH3BOJICTBA IIPH PEIEHHH 3a1aY | IIPOrPaMMHPOBAHH A 151
e ITelIbHOCTH Ipo(pecCHOHAIBHOMH JeSITeIbHOCTH | TeXHOIOIHH pa3paboTKH

MJI-3 OIIK-2 OO0magaer | mporpaMmax CpeiacTB IS
HABBIKH IIPHMEHEHHS | PEIEHH S 3a/1au
COBPeMEHHBIX HH()OPMAIHOHHEIX | MPOo(eCCHOHAIbHOH
TEXHOJIOTHH H  IPOrpPpaMMHBIX | JeSTEIBHOCTH, ITPHMEHSITH
CPEJICTB, B TOM YHCIIE | CpelCcTRa
OTeYeCTBEHHOI'O IIPOH3BOJCTBA, | KPHITTOIpa(pHYECKOH 51
TIPH PELIEHHH 3a7a4 | TeEXHHYECKOH 3aIUTHI
npodecCHOHAIBHOM JAeSITeNbHOCTH | HHpOpMAaIMH IS pellleHHs

3ajad  ITpog)eCCHOHAIbHOMI
IearelIbHOCTH,
aIMHHHCTPHPOBATh
NOKYMEHT NMOAMNUCAH ITOICHCTEMBI
SNEKTPOHHOW NoANUCHLIO HHPOPMAIIOHHOI

CepTtudukar: 12000002A633E3D113AD425FB50002000002A6 530 ACHOCTH 06 EEKTa

Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa
3aII[HTHI
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2. Ilean | 333248 CAMOCTOAT €JIbHOM PadOTHI

Beavirmasa 1ens opraHmsaiiid H ocyinecTBiIeHHsI CPC coBmagaeT ¢ IEIBIO OOVUEHHS
CTyJeHTa — (OpPMHpPOBaHHE HaOOpa OOINEHAYYHBIX, IIPO(PECCHOHAIBHBIX H CIIeI[HaIbHBIX
KOMITETEHITHI OyayInero 6akaiaaBpa I10 COOTBETCTBYIOIIEMY HaIIPABIIEHHIO TTOATOTOBKH

[Tpu opranm3aipm CPC BaKHBIM H HEOOXOIHMBIM YCIIOBHEM CTaHOBSTCS (POPMHPOBaHHE
YMEHHS CaMOCTOSTEIRHOH PadoThl IS IIPHOOpPETEeHHS 3HAHHI, HABBIKOB H BO3MOKHOCTH
OpraHM3aIMH YYeOHOH H HaYYHOH IeATEIIbHOCTH. Llelbro caMOCTOSTENRHON PadoThl CTYIECHTOB
SBIIIETCS OBIIaJIcHHE (PYHIAMEHTAIbHBIMH 3HAHHSAMH, ITPO(ECCHOHATLHEIMH VMEHHSIMH H
HAaBBIKAMH  JeSATEIBHOCTH II0 IIPO(QHIFO, OILITOM TBOPYECKOH, HCCIIEJLOBATEIbCKOM
IEeSTEIbHOCTH. CamocrtosarenpHass  pabora CTYJIEHTOB CITOCOOCTBYET Pa3BUTHIO
CaMOCTOSTEILHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH, TBOPUYECKOI' O ITOAX0/Ia K PEIIEHHIO
mpoOneM yueGHOro H Impo)eCCHOHAIEHOTO YPOBHSL

3amauamMu CPC gBISFOTCS:
- CHCTEMATH3aI[MI M  3aKpEeIUIEHHE IIOIYUYEHHBIX TEOPETHYECKHMX 3HAHHH U
IPAKTHYECKHX YMEHHH CTYIEHTOB,
- yLIIyOlIeHHEe U PACIIHPEeHHE TEOPETHUECKHX 3SHAHHH,
- (popMHpOBaHHE YMEHHIl HCIIOIb30BaTh HOPMATHBHYIO, ITPABOBVIO, CIIPABOYHYIO
TOKYMEHTAIMIO H CIIEIHAIBHYIO IIHTEPaTypy,
- PasBUTHE ITO3HABATEILHEIX CIIOCOOHOCTEH M AKTHBHOCTH CTYIIEHTOB. TBOPYECKOH
HHUITHATHBEI, CAMOCTOSITEIILHOCTH, OTBETCTBEHHOCTH H OPraHI30BaHHOCTH,
- (OpPMHpPOBaHHE CAaMOCTOSTEIILHOCTH MEBIIUIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHIIO H CAMOPEAITH3AI[HH,
- Pa3sBUTHE HCCIeJ0BAaTEIbCKIX YMEHHIT,
- HCITONB30BaHIE MaTepHala, COOPAaHHOI'O0 M ITOIYYEHHOI'O B XOJIE CaMOCTOSTEIIBHBIX
3aHATHH Ha CEeMHHAapaxX, Ha IPAaKTHYEeCKHX M J1a00paTOPHBIX 3aHATHSIX, IIPH HalCaHHH
KYPCOBBIX H BBITYCKHOH KBaIH(PHKAIMOHHOH paboT, Id 3] (QeKTHBHOH IIOJTOTOBKH K

HTOI'OBEBEIM 3aYcTaM H SK3aMCHAM.

3.T exHo10rHYecKan Kapra caMocCT ofiTeJIbHOH pﬂﬁﬂT bl CTYAECHT A

OO0BEM YacOB, B TOM YIHCIIE
BHO gegTelIhbHOCTH (acTp.)
Kozer CTYIEHTOB
Iyn CpencrBa u KOHTaKTH
peam3yeMBIX
KOMIIETEHIII TeXHOJIOT HH ast pabora
OTTIEHKH CPC C Bcero
NOKYMEHT NoanncAH
SNEKTPOHHOW NOANUCHIO IIPEIIOAaBa

Ceptucumkar: 12000002A633E3D113AD425FB50002000002A6 TelleM
BEnapeneu; lebayxoea TaTeAHa AnekcaHgpoBHa
[eiicTanTenes: ¢ 20.08.2021 no 20.08.2022 IEKT 1,215 0,135 1,35




(UJ1-1,2.3) 3aJ[aHHH H
OIIK-3 (U]I- BOITPOCOB IIO
152:3) pas3aciiaM
U CIIHIUTHHEI
OIIK-2 [loaroroBka K KomrmiekT
(UJ1-1,2.3) MPaKTHYeCKHM padoTaM | 3aJaHHH H
OIIK-3 (U ]I- BOITPOCOB 110 | 4,86 0,54 5.4
1,2.3) pazieiaM
JTHCI{HTUTHHEI
OIIK-2 (CaMOCTOSTEIIFHOE Komrmiekr
(UJ1-1.2.3) H3YUYeHHE JINTEPATYPHI 110 | 3aJaHHH H
OIIK-3 (U]I- TemMaMm 1-16 BOITPOCOB 1o | 42,525 4,725 47.25
1:2:3) pa3aciiaM
U CILIHTUTHHBI
Hroro 3a 3 cemectp 48,6 5,4 54
HT1oro 48,6 5,4 54

4.“(]])1],[[0]{ BbIIOJIHEHHSA CaMOCT 0ATEJIbHOHN pﬂﬁﬂThl CTYACHTOM

4.1. Memoouueckue pexomenoauiiii no pabome ¢ yuebHoll aumepamypoil

IIpn padore ¢ KHHTOH HeOOXOAHMO IIOAO0OpaTh JHMTEPaTypy, HaAYVUHTHCS ITPABHIBHO €€
YHTaTh, BECTH 3aITHCH. {11 1Tog0opa JIHTepaTyphl B OHOIHOTEKe HCIIONB3YIOTCS al()aBHTHEIH H

CHCTeMaTHYe CKII KaTallOrH.

BaxHo IIOMHHTE, UTO PAllHOHAJIBHBIC HABBIKI pﬂﬁDTBI C KHHI'OH - 3TO Bcerja OomnbIas

SKOHOMHA BPCMCHIT H CIHIL

IIpaBWIBHEIH II0A0O0pP VUYEeOHHKOB PEKOMEHAVETCS IIPEIOaBaTEIIEM,

pa3pab0oTKax I10 JJaHHOMY KYpCY.

HHTAIOIT M
JIEKITHOHHBIH KYpPC. Heob6xomimas JINTCPATVpPa MOKCT OBITh TaKXKE YKd3dHd B MCTOAHYCCKIIX

M3ydass MaTepran mo y4eOHHKY, clelyeT IepexOoJHTh K CIEAYIOIIEMY BOIIPOCY TOIBKO
IIOCJIE ITPABIIIFHOIO VSICHEHHS IIPEABIAYINErO, OIMCBHIBas Ha OyMare BCe BBIKIQJKH H
BBEIUHCIIEHHS (B TOM YHCIIE Te, KOTOphle B YUeOHHKe ONYINEHBI IUIH Ha JIEKIHH JaHbI JJIST

CAMOCTOATCIIbHOI' O ELIECJ',I[E],) :

[Tpn m3ydyeHHH mo00H JHUCIHIUIHHBL OONBIIYIO H BasKHYIO POJIb HIPaeT CaMOCTOSTEIIbHAS

HHIHBHIYaIbHas padoTa.

Oco0oe BHHMAaHIE CIICOAYCT GﬁpElTIITL Ha OIIPpSACIICHHE OCHOBHBIX TIOHSITHIT KyPpca.

Nencreutened: ¢ 20.08.2021 no 20.08.2022

CTyIeHT JOIDKeH MOAPOOHO pa3OHpaTh IIPHMEPBI, KOTOPHIE MOSCHSIIOT TaKHE OIpelelIeHHS, H
yMeTh CTPOHTh QHAJIOTHYHEIE IIPHMEPBI CaMOCTOATENbHO. HyKHO [J0oOHBaThCcs TOYHOIO
IpeJCcTaBIIeHHSI O TOM, YTO H3y4yaellb. lIoJIe3HO cOCTaBIIITH OIIOPHBIE KOHCIIEKTHI. [IpH
H3YUYEHHH MaTepHalla 10 Y4eOHHKY IIOIIE3HO B TETpPagH (Ha CIEIHaIbHO OTBEJEHHBIX ITOILIX)
JTOTIONMHSTh KOHCIIEKT JIeKI[Hil. TaMm ke claeQyeT OTMedaTh BOITPOCHI, BEIJCIEHHBIE CTYAEHTOM
VIS KOHCYJIbTALHH C ITPEIlolaBaTEeIIEM.

BEIBOJIBI, TTIOTYUYEHHEIE B pe3yllbTaTe H3YUYEHHS, PEKOMEHIYETCS B KOHCIIEKTE BBIIEIISTH,
yT0OBI OHH IIPH ITEPEYHTHIBAHHH 3aIIHCEH JTyYIlle 3allOMHHAINCE.

OIBIT ITOKA3bIBAET, YTO MHOIHM CTYAEHTaM IIOMOTaeT COCTaBJIEHHE JIHCTa OIIOPHBIX
CHTHAJIOB, COJep Kalllero BaKHEHIIIHe H HanOolee YacTO yIoTpeOisgeMble (pOPMYIIBI M TTOHSITHSL
Takoit TUCT TOMOTAET RATIOMHUTE (hODMVITRT. OCHOBHBIE ITOIOKEHHS JIEKI[HH, a TaKKe MOJKET

NOKYMEHT MNOANMWUCAH LtiTa

INEKTPOHHOW MOArNMChLIO | ' _
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 ‘BHO TIO3HABATCIIbHOH ACATCIIBHOCTH. Ee HEIIL —
Bnapeneu: LWWebayxoea TaTefaHa AnekcadHgopoBHa . OT TOro Ha CKOJIBPKO OCO3HaHHA HHTAHOIIIM

aIl[cHHH K IIeYaTHOMY CJIOBY (HAaHTH HY KHBIE
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CBEJECHHS, YCBOHTh HMH(POPMALHIO ITOJTHOCTHIO HIIH YaCTHYHO, KPHTHYECKH ITPOaHAIN3HPOBATH
MaTepHall U T.I1.) BO MHOI'OM 3aBHCHT 3()(peKTHBHOCTH OCYINECTBISIEMOr0 JeHCTBHL.

BEIJIETSIOT uembipe 0CHO6HbIE YCIMAHO6KU 6 WIMEHUI HAYYLHO20 MeKCMmA:

HH(OPMAIHOHHO-TIOHCKOBEIH (3ajaya — HAHTH, BRIJEIIHTH HCKOMYIO HH()OPMAaI[HIO)

yCBaHBAIOINAs (YCHIMS YHTaTelIs HallpaBJIeHBI Ha TO, YTOOBI KaK MOJKHO IIOIHEE
OCO3HATh M 3allOMHHTL KaK CaMH CBeJleHHS H3lIaracMble aBTOPOM, TaK H BCIO JIOTHKY €ro
paccyKIeHHI)

aHAJTHTHKO-KpHTHYecKas (YHTaTellb CTPEMHTCS KPHTHUECKH OCMBICIHTh MaTepHall,
ITpOaHaIH3HPOBAB e€ro, OIPeJelIHB CBOe OTHOIIEHHE K HEMY)

TBOpUYecKas (CO3JaeT y YHTATEeII TOTOBHOCTh B TOM IJIH HHOM BHE — KaK OTITIPaBHOM
ITYHKT JJIS CBOMX PacCy KAcHII, Kak o0pa3 I AeHCTBHI 10 aHAJOTHH M T.II. — HCIIOIL30BaTh
CY)KJeHHS aBTOpa, XOJ €ro MBICIIeH, pesylbTaT HaOMIOAeHHS, pa3pabOTaHHYK) MeTOIHKY,
JTOTIOIHHTE HX, ITOABEPTHYTh HOBOIL ITIPOBEPKE).

4.2. Memoouueckiie pexomeHoayiiil no NOO20M 06Ke K NP aKmudecKuUM 3aHIMUIAM

Jmss toro 4TtoOBl IMPAaKTHYECKHE 3aHATHS ITPHHOCHIN MAaKCHMAlbHYIO ITONB3Y,
HeOOXOMMMO ITOMHHTE, UTO VIIPaKHEHHME M PEIIEHHE 3aJay IMIPOBOASICS IO BEIYHTAHHOMY Ha
TIEKIHMSAX MaTepHaly M CBS3aHBI, KaK ITPaBIIIO, C JeTalbHBIM Pa300opoM OTAEIBHBIX BOITPOCOB
JIEKIMOHHOI0 Kypca. Creayer MOMYEPKHYTH, UYTO TOIBKO ITOCIIE YCBOEHHS JIEKI[HOHHOIO
MaTepHajla C OIpeJlelIeHHOH TOYKH 3peHHs (a HMeHHO ¢ TOH, ¢ KOTOPOH OH H3JIaraeTcs Ha
IEKIHAX) OH OyJIET 3aKPeIUISIThCS Ha IPaKTHYE CKHX 3aHSATHSX KaK B pe3yiIbTare OOCYKIeHHSI H
aHalIM3a JIEKI[HOHHOI'O MaTepHalna, TaK H ¢ IIOMOIIBIO PEINeHI ITPOOIEMHBIX CHTYAI[HIH, 33 ay.
[IpH 3THX YCIIOBHSX CTYAEHT HE TOJIBKO XOPOINO YCBOHT MaTepHall, HO H HAYUYHTCS ITPHMEHITh
ero Ha IIPaKTHKe, a TakKXe IIOJIYYHT JOITOJHHUTEIIbHBIH CTHMYI (H 3TO O4YeHb Ba)XHO) IS
AKTHBHOH IIPOPAOOTKH JIEKI[HH.

Crenyer IOMHHTBL, YTO PEIEHHE KaXIOoH YUeOHOH 3ajaud JOIDKHO JOBOJHTBCS 10
OKOHYATEIBHOIO JIOTHYECKOIO OTBETa, KOTOporo TpedyeT VYCIOBHE, M II0 BO3MOKHOCTH C
BEIBOJIOM. [IOJIYUEHHEIN OTBET CIIEAVET IIPOBEPHTH CIIOCOOAMH, BBITEKAIOIHMMH H3 CYIIECTBA
TaHHOH 3agaun. IlormesHO Takke (eclH BO3MOXHO) pellaTh HECKOIBKHMH CIIOCOOaMH H
CPaBHHUTEL IIOIYUYeHHBIE Pe3yiIbTaThl. PellleHHe 3aJay JaHHOIO THIIAa HYKHO IIPOMOIKATEL [0
IIPHOOPETEHNS TBEPABIX HABBIKOB B HX PEIIICHHH.

4.3. Memoouueckiie pexomeHoauiil 1o camonpogepre 31 aniill

[Iocne mM3ydeHHS OIpeelIeHHOH TeMbl ITO 3alliCcsIM B KOHCIIEKTe H YUeOHHKY, a TakKxke
PELIEHHS JOCTATOYHOIO KOJIHYECTBA COOTBETCTBYIOIIMX 3aJay Ha IMPAKTHUYECKHX 3aHSTHSIX H
CAMOCTOSTEILHO CTYIEHTY PEKOMEHAYETCS, IIPOBECTH CAaMOITPOBEPKY VYCBOEHHBIX 3HAHIIL,
OTBETHB Ha KOHTPOJILHEIE BOITPOCHI 110 H3YYEHHOH TEME.

B ciayuae HeoOXOMMMOCTH HYKHO €II[€ pa3 BHUMAaTEIbHO Pa300paTkCcs B MaTepHalIE.

HMHorma HeqOCTaTOYHOCTh YCBOEHHS TOTO HIIH HHOI'O BOITPOCA BBISCHSETCSA TOIBKO ITPH
H3YUEHHH JaJIbHEHIIEr0 MaTepHana. B 3TOM ciiydyae Hajo BEpHYTHCS Ha3a] H IIOBTOPHTH ITJIOXO
YCBOEHHBIH MaTepHal. BaXKHBIH KPHTEPHH VYCBOEHHS TEOPETHYECKOIO MaTepHala - YMEeHHE
pelraTh 3aJavyd MM ITPOHTH TeCTHPOBAHHE IO IPOHAEHHOMY MarTepHany. OIHAKO CIEAYET
IIOMHHTE, YTO ITPABIJILHOE PEIIECHHE 3aJauyd MOXKET IIOIYUYUTHCSI B PE3VIbTaTe ITPHMEHEHIS
MeXaHHYeCKH 3ay4YeHHBIX (POopMYyTI 6e3 ITOHHMAaHHS CYIITHOCTH TeOPEeTHYECKHX ITOTOKEHHH.

5.KoHTpoJIb cCAaMOCTOATEILHOI PadoThI CTY/IeHTOB

E{jf{yMEHT FID,IEI,.HHGAH I [(ICBACMOCTE CTYACHTOB IIO K&?K,[[Gﬁ JHCITHILIOTHE
SNEKTPOHHOWM NOANUCHLIO =
Ceptudbmkar: L 12000002A633E30113AD425FBS0002000002A6 ACKYTOHUHOH aTTCCTALIH.
Bnapeneu: le6ayxoea TaTeaHa AnekcaHgpoBHa
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PelITHHroBas oleHKA 3HAHHH CTY/JEHTA

No By nesTensHOCTH CTYIEHTOB CpoKH Kos
TU/TI BBITIOJTHEHHS HYECTBO
OarioB

[ IpakTHUYEeCKOE 3aHATHE O 5 15
HEJIETIS

[ IpakTHueckoe 3aHsrme 10 10 20
HEJIes

[ IpakTHyeckoe 3aHsATHE 15 15 20
HEJIEI s

Hroro 3a 3 cemectp 33

HUrtoro 35

MaxkcHMAJIBHO BO3MOJKHEBIH 0aJll 3a BECh TEKYIIHI KOHTPOIb YCTAaHABIIMBAETCS PABHEIM 3.
Tekylee KOHTPOIIbHOE MEPOIIPHATHE CUHTAETCS CHAHHBIM, €CIIH CTYIEHT ITOJIYYHJII 3a HETO HE
MeHee 60% OT YCTAaHOBRJIEHHOI'O IS 3TOr0 KOHTPOJIS MaKCHMalbHOro Oayura. PeHTHHIOBBIH
Oalli1, BRICTABIIIEMBIL CTYIEHTY 3a TEKYIIEe KOHTPOILHOE MEPOIIPUATHE, CAAHHOE CTYIAEHTOM B

YCTAHOBJIEHHBIE Tpa(PHKOM KOHTPOJIBHEIX MEPOIPHSTHII CPOKH, OIPeeNseTcs CIeIyFOIHM
o0pazoM:

Ypoeensv evinonmnenus Peiimurizoeotit oann (6 % om
KOHMPOIbHOZ0 3310 AHUA MAKCUMMIbHOZ0 0AILIA 30 KOHMPOJILHOE
3a0anue)
OmauyHulil 100
Xopouuii 80
YooenemeoprumenvHruiii 60
Heyooenemeopumensuoiii 0

6. CnnHCOK JITEPATYPHI
6.1. Ilepevenn 0CHOBHOM JINTEPATYPLL:
3apuriopa, O. P. Jlexkim 1mo JHCKpPeTHOH MareMaTHKe. MaTeMarHyecKas 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

6.2. IlepevyeHn DOMOJIHHUT eJILHOH JIMTEPATYPHI:
Xarraptu, P. JlMckpeTHasd MaTeMaTHKa JJI9 IIPOrpaMMHCTOB : yueOHOe mocoOne / P.

Xarraptu. — MockBa : Texuocdepa, 2012. — 400 c¢. — PexmM JIOCTyIIa:
http://www .1prbookshop.1w/12723 htmnl

OOKYMEHT NnoarnmncAH
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[Iaruropcxit HHCTHTYT (roman) CKOY
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10 BBEIIIOJIHEHHIO MpaKTHUECKNX padOT MO JUCITUIIINHE
«/lMcKpeTHAasA MaTeMaTHKA))
11 HanpapieHns nogrotoBku 10.03.01 MadopmannonHasa 0€300acHOCTE,
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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 HanmeHoBaHHEe TeM JHCIHHILIHHLI, HX KPaTKoOe Oo0beM N3 Hux
TeMbI coaep KaHHe JacoB NPAKTHYeCKas
IMOJAroT0OBKA, YaCcOB
3 ceMecTp
1 CriocoOpl  3agaHMs MHOXKeCTB. Orepaliil Hal 1.5 1.5
MHOKeCTBaMH.
2 OTHOIIIEHH L. OTHOIIIEHHS SKBHBAJIECHTHOCTH. 1.5 1.5
OTHoleHHe  mopsaka. (CBOHCTBA  OTHOIIEHHH.
OtolpaxeHnsa. WHBeKIHS, CIHOPBheKI[HS, OHEeKI[S.
[TorsatHe yHKITHH.
4 OCHOBHEBIE aJIreOpanyecKie CTPYKTYPHL 1,5 1.5
5 Omepanu  HaJ  BBICKA3BIBAHHAMM. | aOIIHIIBI 1.5 1.5
HCTHHHOCTH. JIOTHYEeCKHe 3aJauH.
5 HUcunciaeHie BBICKA3BIBAHHII. ATropuTMm 1.5 1.5
yHH(pHKaigu. IIpaBHia BEIBOZA.
3 HUcuncneHme IIPEJTHKATOB. ABTOMaTHYECKOE 1.5 1.5
IOKAa3aTeIbCTBO TeopeM. MeTo pes3OOIHI.
7 CrniocoObl  3amaHHg OyneBoit (QyHkumH. TaGmHia 1,5 1.5
B HCTHHHOCTH OYJIEBOH (DYHKIIHH.
? [ IprMeHeHHE 3aKOHOB alIreOphl JIOT HKH. 1,5 1.5
S JIN3BIOHKTHBHBIE H KOHBIOHKTHBHBIE COBEPIIEHHBIE 1,5 1.5
HOPMAaIbHEIE (DOPMHEI.
S AJITOPUTMEI ITOCTPOEHH S ITOTTHHOMOB K eraIKiHa. 1,5 1.5
9 PasMelteHHSL IIEpECTaHOBKH, COUeTaHHT B 1.5 1.5
KOMOHHATOPHKE .
9 IToncranoBkr. bBuHOMHAaIbHBIE  KO3(()HITHEHTHI. 1.5 1.5
Paz0neHu s
13 OCHOBHBIE XapaKTEpPHCTHKH TpadoB. MaTpHIEI 1,5 1.5
CMEXHOCTH H HHIMAEHTHOCTH. OIepalii HaJ
rpadaMI.
14 N 2w sa  wa
NOKYMEHT MOArMUCAH M. 1,5 1,5
ANEKTPOHHOW NOANMKUCHIO 1,5 1.5
Ceptudukar:- 12000002A633E3D113AD425FB50002000002A6 {5 {5
Bnapeneu; lebayxoea TaTeAHa AnekcaHvapoBHa HAXOXJCHHA 3 ?
Harpy KeHHOM
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OPHEHTHPOBAHHOM I'pade.

15 3amavya HaxXOKIEHH I KPHTHYECKOT O ITYTH B I'pade. 1,5 1,5
16 IlocTpoeHe MHHHMAILHOTO OCTOBHOIO JEpeBa 1.5 1,5
Harpy KeHHOr o rpada.
HToro 3a 3 cemectp 27 27
[OKYMEHT MOAONWCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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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 HeKoToDhle umciaa s1meMeHToB K(N), k(M), To mMeeT MecTO CIeIyIoIiee

AOKYMEHT NoanmncAH
SNEKTPOHHOWM NOoANUCLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 N) +Kk (M) o k(N a M)
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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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)=kN)+kM)-k(N uUM),
k(N N M) =2100+1800-2500 = 1400.
Otget: 1400 yemoBeK IMOMYYHIH OLIEHKH «3» H «4».
KOoHTpoIbHbIE BONPOCHI H 32AHIA

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?

O T TTnOKYMEHT MOOMWCAH Tt TP LM u P?

ANEKTPOHHOW MOANUCLIO caHTOB 30 YMEIOT IUIaBarh, 27 YMEIOT HIPaTh B
Ceptuchukar:,  12000002A633E3D113AD425FBS0002000002A6 PYTOrO. CKOIMBKO KYDCAHTOB YMEIOT IINIaBaTh H
Bnapeneu: lLlebayxoea TateAHa AnekcaHOpoBHa '
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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 civyae OTHOINEHHE R MOKHO ITPHHMMAaTh KaK BCe

NOKYMEHT NOANMUCAH e
SNEKTPOHHOW MOAMUCHIO map BHAa (X.y) H mHcaTh (X,¥)ER, rae “R” yxe

Ceprudpirar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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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 JIEHCTBHTEIIbHBIX UYHCEI SIBIIeTCS IIH

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.

p={(x,y)[(x=-20y-2)=1}; 7={(xp):2x23y]
a) 3aIHCcaTh MaTPHIEI H ITIOCTPOHTH I'PaHKH,
0) HAaITH KOMITO3HIIHIO p © T,

B) HCCIIEJOBAaTh CBOMCTBA OTHOIIEHHH P, T H p o T (pe(pIeKCHBHOCTh, HPPe(pIeKCHBHOCTb,
CHMMETPHYHOCTh, aHTHCHMMETPHYHOCTD, TPAH3HTHBHOCTS ).

AOKYMEHT NoanmncAH
ANEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeney: |, Lllebsyxosa Tatssa AnekcaHaposHa THKe. MaTeMaTHUeCcKas JIOTHKA: yueOHOe
NevicTaenen: ¢ 20.08.2021 no 20/68.2022 JI. A. CeBacThaHOB. — Mocksa : PoccHICKIHIH
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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 »H1IeMeHT b € (G, T.e. TakKOH, 4TO a*b = b*a = e. EcIH JONOIHHTEIHHO
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)=(a*xb)+(axc) ond moOeIX abe € K H
Oka=a*x0=0 mgmsa moboro a € K, To K HazpBaeTcs xoasiyjom. Eciin B xomblie (K |, +, %)
ITOTIOIHHUTEIIFHO JUIS IIPOHU3BEIEHHS >* BRITIOTHSETCS aCCOIMATHBHEIN 3aKOH, T.€. €CIIH

(ax b) xc=a*x(bxc) g mobrIX a.b.c & K,

AOKYMEHT MOAMNUCAH .- .
3NEKTPOHHOWM MOONMUCHIO . A ecin KpOME TOI'O CYIIECTBYCT CIHHIIYTHDBIHI

CepTudbukar: — 12000002A633E3D113AD425FB50002000002A6 6oro ac K, TO KOJBIIO HA3BIBAECTCS YHUNIAPHbLM
Bnapeneuw: || UWebayxoea TatbiHa AnexcaHapoBHa TCA KOMMYTATHBHBIH 3aKOH 1A %, TO KOJIBIIO
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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 BBICKa3bIBaHUS X 0003HAYaeTCs X H YHTAETCS «HEe X» HWIH «HEBEPHO, YTO X».

AOKYMEHT MOAMWUCAH V HazBIBaeTCS HOBOE BHICKA3BIBAaHIIE, KOTOPOE

ANEKTPOHHOW NOAMUCHIO
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6 E{:' Y HCTHHHBL, H JIOXKHBIM, cCIIT XOTA GBI OJTHO
Bnapeney: LWeBayxoea TatbaHa AnekcaHaposHa i oOosHayaeTcd CHMBOIOM XY HWIH X&Y
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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. »x&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. |

OOKYMEHT NOOMNMUCAH | - o
X CHILHHOLL (Mmaentoioziiell), eci OHa ITPHHHMAET
SNEKTPOHHOW NMOoANMChIO ( /) 1P
CepTudukar: - 12000002A633E3D113AD425FB50002000002A6 IIMHX B Hee NEPpEMEHHBIX. (DOpPMYyTa Ha3bIBAeTCS
Bnapeneu: . llebayxosa TatbAHa AnekcaHapoBHa A€T 3HAUEHHE <«JIOXB» IIPH BCEX 3HAYECHISIX
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[Ipivep: JlokazaTe, 4To popmynna A = X — (Y — X) TOKAECTBEHHO HCTHHHASL.
Pernenne: ITogBepruemM ¢popMyny A paBHOCHIbLHBIM IIPe0Opa30OBaHH SIM:

A=x—-(y—X) = E‘v’( ny)EEV( xvy)f[i‘xfx)\f}flvyfl
BriBon: (opMyra TOXIEeCTBEHHO MCTHHHA, TaK KaK BCErJa HMeeT 3HaueHHEe «HCTHHA»

wm «l».  J[okazaTh TOXKIECTBEHHYK) HCTHHHOCTH (DOPMYJIBI MOKHO H C ITOMOIIBIO TAOIHIIEI
HCTHHHOCTH. Hamprumep, A1 paccMOTpeHHONH ()opMyTIbl A TaOImHI[a HCTHHHOCTH HMeeT BH;

X y y X— (Y= %)
— X

U U U U

U 1 U U

7 U 7 U

1 1 U U

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

- BBECTH KpaTKHe 0003Ha4YeHHS IS c()OpMYIIHPOBAHHBEIX YCIIOBHH H COCTABHTH JIOTHYECKYIO
(opMyITy, BEIPa’KarOIIYIO YCIIOBHE 3aJjadl B CHMBOIIMYECKOH (POpME;

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

- TIONB3YACH HalieHHOH Oojee MpOCTOH (POPMYTIOH, IMepeias K CIIOBECHOMH ee (pOpMYIHPOBKE,
OIIPENEIINTh PEIIEHHE 3a[ayuH.

[ Ipmvep:

[Tocme oOcyxkaeHHS cocTaBa YYaCTHHKOB, OTIIPaBIIIEMBIX Ha KOH(EPEHIHIO, OBIIO0
PEIIEHO, YTO JOJI2KHEI BBITIOIHATECS JIBA YCIIOBHS. @) €CIIH IToefeT ApOy30B, TO JO/DKHBI ITOEXATh
erme bproxkBuH mim BrmmmeBckmit, 0) ecmu 1moeayT ApOy30B M BHINHEBCKHIL, TO IIOeJeT H
bprokeuH. Haitti ©onee IPOCTYIO CIIOBECHYIO (POPMYIHPOBKY ITPHHSTOIO PEINEHHS O COCTaBe
y4aCTHHKOB KOH()EPEHIIHH.

Pemenne: HazHaueHme Ha KoH(epeHImro ApOy3oBa, bprokBnHa H BHIIIHEBCKOrO
obo3HaunM OykBaMH A,B,B coorBercTBeHHO. Torma ycloBHe a) MOKHO 3aIlHcaTh B BHIE A —
B'B, a ycmoBne 6) B BHAe A'B — B. Tax kak o6a YCIOBHS JOIKHBI BBIIIONHSTHCS
OJTHOBPEMEHHO, TO HX COEIUHHM JIOTHYECKOH CBI3KOH «M». [lo3TOMy IIPHHATOE peIlleHHE
MOJKHO 3aIlHCcaTh B BHJIE CIeAyIOIeil cumBomrieckoil popmysl (A — B'B) * (A"B — B). C
ITOMOIIBIO PABHOCHIIBHEIX ITPe00pa30BaHHI YIIPOCTHM COCTABIEHHYIO (DOPMYIIY:

(A9 BEVBIAlAAB2E)=(AVEVB|A|AVBVE|)=(AVE|V(BAB|=A25

CHMBOIHYecKas (popMylla o3HayaeT. « EciH 1moener ApOy30B, TO MoeleT H BPrOKBHH». 3T0 H
eCTh HaHOolee ITpocTas CIOBeCHas (POPMYIIHPOBKA ITPHHATOIO PEIIeHHS O COCTaBe I'PYIHIBI
COTPY/IHHKOB, OTITPaBIISIeMbIX Ha KOH(]) ePEeHLIHIO.

KﬂHTpﬂ.ﬂthlE BOIIPOCHI H 34/ TAHHHA.

3amaua 1. J[okaszaTh TOKIECTBEHHYIO HCTHHHOCTh HIIH TOJKIECTBEHHYIO IIOKHOCTb
(hOpPMYIT C MTOMOIIIO &) PABHOCHIIbHBIX IIPEOOpa3OBaHHiT, ) TaOM I HCTHHHOCTH ()OPMYIIHL:

. (x2y)3(y=>X)
(y23X)2>(x>y)

1

2\ .x J
2 (x2yIAx2V)2X
NOKYMEHT NOoanmcAH
SNEKTPOHHOW NOOANUCHIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAaHa AnekcaHapoBHa ] ) N
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7 XAY?X

S X\fy-}I’ij ,'
9 (z=2x)2((z2y)=>(z>xAy))

10. (x2y)>3((y>z)3(xvy->z))
3amaya 2. IIpITasck BCIIOMHHTH IIOOEAHTEIIEH TIIPOIUIOrOAHHUX COPEBHOBAHMH IIO
CTpEIbOe, IMATH OBIBIIIX 3PHTEICH 3asBHIIN:
A) AHTOH OBIII BTOPBIM, a BOpHC — ITATHIM,
E) Bukrop Ob1 BTOPBIM, a J[eHHC — TPEThHM,
B) I'puropmii Ob11 ITepBEIM, a bOpHC — TPeThHM,
[') AHTOH OBIII TPETHHM, a EBreHHH — IIeCTHIM,
J1) Buxrop OblI TpeThbHM, a EBreHHi — YeTBEPTHIM.
BIriocineacTBHH BBISICHIIIOCH, YTO KaXKJBIH 3PHTEIF OIMMOCS B OJHOM M3 JBYX CBOHX
BEICKA3bIBAHHIL. KaKOBO OBLIIO HCTHHHOE paclipefelIeHHe MECT Ha COPEBHOBAHH SIX ?
3amaua 3. bpayHy, JIKoHCY H CMHTY IPeABSBIECHO OOBHHEHHE B COYYaCTHH B
orpabneHuu OaHka. IIOXUTHTENH CKPBRUINCH Ha ITOMXIIABIINEM MX aBTOMOOMIe. Ha creacTBHu
bpayH mokasaj, 4To IPeCTYNHHKH OB Ha cHHeM «bbromkey»: [[KOHC cKazaa, 4ro 3TO ORI
yepHBIH «Kpancnep», a CMHT YIBEPXKIA, YTO 3T0 OB « Dopa MycTaHr» H HH B KOEM CIIyYae
He CHHHH. CTalo H3BECTHO, YTO, XKENas 3aIlyTarh CIeACTBHE, KaKIbIl U3 HIX YKa3all IIPaBHIIbHO
OO0 TOIMBKO MapKy MaIIMHEL, THOO ee IBeT. Kakoro 1eera Ol aBTOMOOIIEL M KaKOH MAapKH?
3agauva 4. BepHyBHOImCH JOMOI, Merps mMo3BOHII Ha HabepekHYI0 OpdeRp.
- T'oBopur Merps. EcTth HOBOCTH?
- Jla, med. ITocTyrmmi cooOmieHHsI OT HHCIIEKTOPOB. ToppaHC YCTaHOBHII, YTO ecl DpaHcya
OBLII IbSH, TO MO0 OTheH yOHHI@A, THOO (DpaHcya IxKeT. JKycCche CUHMTAET, YTO WIH ODThEH
youriia, win @paHcya He OBUI IbSH M YOHMHCTBO ITPOHM3OIILIO IIOCIE ITOIYHOUMH. MHCIeKTop
JIroka 1rpocui repegars BaMm, 4To eciH YOHHCTBO ITPOM3OIINIO IMOCTIE IMTOMTYHOYH, TO MO0 DTheH
yomuria, nHoo dpaHcya JIKeT. 3aTeM 3BOHHIIA. . .
- Bce. Crmacubo. 3roro gocratouHo. — Kommuccap monoxuin TpyOkKy. OH 3HAJ, YTO TPEe3BEIH
DpaHcya HUKOTZIa He JIKET. Ternepb OH 3HAall BCE.
Kakoi BrIBOJ cremnain Komrccap Merp3? KTo copeprinn yOHHCTBO?
3amaya 5. CryIaeHTaM OOBSBIUIM, YTO B IIOHEAEIbHHK OVIeT OOHO 3aHSTHE IIO
KPHMIHAIMCTHKE H OJTHO I10 MaTeéMaTHKeE, IIPHYEM, €CIIH Ha IIEPBOH Iape MaTeMaTHKH He OY/IET,
TO KpUMHHAIHCTHKA OYJEeT Ha BTOPOH ITape, eCIIH TPeTh Iapa He MaTeMaTHKa, TO YeTBEepTas —
KPHMIHAIMCTHKA, €CIIM MaTeMaTHKa OYZeT Ha IIEPBOH I1ape, TO KPHMHHAIMCTHKA — Ha TISTOH.
OrpeaenuTe, Ha KakoH Imape OyIeT KpHMHHAIHCTHKA, a Ha KaKOH MaTeMaTHKA.
3amaua 6. Yerhlpe cryaeHTKH A, E, C, P 1ocemaroT YHHBEPCHTET I10 OUEPEAH H BEAYT
oOHmii KOHCITeKT JleKiui. HeoOXomuMmo cocTaBHTh T'papHK IOcelleHHS Ha OIKaHIIyro
HEeJEeIr0, YUHTHIBAS, YTO:
A) IloHegeIbHHK — JIeHh CaMOCTOSATENbHONH PAa00THl HA Kypce, H B YHHBEPCHTET He XOJIHT

HHKTO, a B cyO0O0TY HEOOXOAHMO OBITH BCEM.
B) C 1 P He cMory T IToHTH Ha 3aHATHA BO BTOPHHK B CBA3H ¢ 00JIbIIOH 3arpyKeHHOCTBIO B ITOHE/eIbHHK.

B) Ecmu C BHIHZAET B cpey WM P — B yeTBepr, TO E cornmacurcsa MoOkBaTh Ha 3aHITHIX B
TISITHHILY .

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

J1) Ecrmi A wrn P OyayT B HHCTHTYTE B cpefly, TO C CMOJKET ITOHTH B ITSATHHILY.

E) Ecrm P B IIATHHITY BMeCTO MHCTHTYTa MOIJET Ha CBaJbO0y MOAPYIH, TO A IIPHAETCA

CXOIHTE B HHCTHTYT BO BTOPHHK, ad C-—B HETBCPI .

Ramarra 7 Uartirmans carnuromvans UraTnBHOT0 DO3BICKA — AHTOHOBY. Bexorv. CoMOB
NOKYMEHT MOANUCAH p Y, Y, Y,

SNEKTPOHHON Noarn1chIo 1 HED@KD,I[HMDGTH B HCTBIPC PA3JIHYHLBIX I'OPOOdd
Ceptudurar:  12000002A633E3D113AD4 25FB50002000002A6 EIINTE, B KAKOH T'OpOJI TOIKEH ITOeXaTh Ka K OIbIH
Bnapeneu; Webayxopa TateAHa AneKkcaHapoBHa T
NeiicTauenen: ¢ 20.08.2021 no 20.08.2022 C ne enet B Oxeccey.
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BE) Ecin B He eneT HH B MockBy, HH B CTaBpOIIONSb, TO A eleT B MOCKBY.
B) Ecmu C He egeT B CtaBpornions, To B egeT B Kues.
I') Ecmn ]I He egeT B MockBy, To B He ezieT B MOCKBY.
J1) Ecou ]I He eget B Opeccy, To B He efeT B Mockay.
3agaua 8. Corpymuukam ['MBJ]JI AnxapeeBy, KoctuHy, CapenbeBY H J[aBBIJIOBY
IIOPYYEHO JeXKYPCTBO Ha 7-OoM, 8-0oM, 9-oM n 10-oM yyacTkax Tpacchl. lIpH ITpOBepKe IOCie
IeKYpCTBa OKasajloch, 4YTO Ha 10-oM vy4yacTKe IIPOM3OIIIO JOPOKHO-TPAHCIIOPTHOE
IIPOHCINECTBHE, IOAPOOHOCTH KOTOPOIO HM3BECTHBI JeKypuBINeMy coTpyaHHKY ['MBJ[JI. He
VILNEeIIHe JOMOH COTPYIHHKH ITOCIE AeKYPCTBA COOOIIIUIH O CIIEAYIOIIEM:
AnHppeeB: «A nexypiI Ha 9-oM yuacTke, a CaBelbEB - Ha /-OM).
KoctHH: « A mexypiul Ha 9-oM y4acTKe ,a AHJIPEEB — Ha 8-OM).
CaBellbeB: « S mexyprI Ha 8-0M yyacTke, a KoctuH — Ha 10-om».
JIaBBIIOB VyIKe VIIe]l AOMOH. B JampHeHIleM BBISCHIIOCH, YTO KayKIBIH
MIJTHITHOHED B OJJHOM M3 JIBYX BHICKA3bIBAHHIL I'OBOPHII IIPABJy, a BO BTOPOM €€ CKphIBal. KTo
13 COTPYIHHKOB HAa KAaKOM YYaCTKE JEKYPIII?
3agmaua 9. Orpemnenure, KTO H3 YeTHIPEX CTYAEHTOB CHall SK3aMeH IT0 MaTeMaTHKE, eCIIH

H3BECTHO:
A) EcnH nepBbIi cjan, To H BTOPOH cAall.

E) Ecin BTOpOIt cari, To TPpeTHH cAajl HIIH IIEPBBIH He cJIall.

B) Ecmi 4eTBEPTHIN He cJall, TO IIEPBLIH CJIajl, a TPETHH He cAall.

[') Ecim yeTBepTHRIH clal, TO H IIEPBBIH caall.

3amaya 10. Ha Bompoc: «KTo M3 Tpex CTYIEHTOB H3y4ajl MaTeMaTHYeCKYIO JTOTHKY?»
IIOJTYYEH BEPHBIH OTBET — « ECIM M3y4Yall IIEPBBIH, TO H3y4Yall H TPETHIl, HO HEBEPHO, UTO E€CIIH

H3y4dall BTOPOH, TO H3y4Yajl H TpeTHi. KTo H3 CTYJeHTOB H3y4all MaTeMaTHYECKYIO JIOTHKY ?

Pexkomenoyeman numepamypa.

OcHoBHAs JIMTEpaTypa:

3apurioa, 2. P. Jlekipm 10 JHCKPeTHOH MaTeMaTHKe. MareMaTHyeckas IIOIHKa:
yyeOHOe 1ocobme / 3. P. 3apunoBa, M. I'. Kokorunkona, JI. A. CeBacTbsIHOB. — MOCKBa
Poccuiickmii yHHBEpCHTET nOpykOel Hapomo, 2014, — 120 c¢. — PexmmMm 1gocrya:
http://www 1prbookshop.1v/22190 html

J{onmoJIHHTE/IbHASA JIMT €paTypa:

Xarraptu, P. JluckpeTHas MaTeMaTHKa I IIPOrPaMMICTOB . ydeOHoe IocoOme / P.

Xarraptu. — MockBa : Texuocdepa, 2012. — 400 c¢. — PexmM JIOCTyIIa:
http://www .1prbookshop.1w/12723 htmnl

IIpakTHueckas padora NeS. Hcunciienne BbICKA3bIBAHAH. AJITOPHTM YHH(PHKAIHH.
IIpaBuia BhIBOA.
Ilens 3anamusg. 1IpnoOpecTH HABBIKM IIPHUMEHEHHS IIpaBIUIa BBIBOAA, aJllOpPHTMa

VHH (DHKALHH.

3Hanua u ymeHus, npuodpemaemwle CcHmy0eHmMOM 6 pe3)bmame 0C60eHUL MeMbl,
gopmupyemule KomnemeHyuu. 3HaeT alrOpHTM YHH(HKAIIHH H YMeeT ITPHMEHSTh ITPaBHIIO
BBIBO/IA.

Teopemuueckasa uacme.
PaccMOTpHM JApeBHEHIIHI o0O0pasel] JIOTHYECKOrO BBIBOJAA — CHIUIOTH3M: «Bce momu
cMepTHBI. CoKpar - yejoBeK. CremoBaTelnbHO, COKpaT CMEPTEH).
Kax ¢opmam3oBare TakHe YMO3aKIIOUEHHS:. HAyYHTh KOMIIBIOTEDP ITPOBEPSTH HX
IIPABHIIBHOCTh H aBTOMAaTHYECKH TI'€HEPHPOBaTh ITOAOOHEBIE? Halll IpumMep COCTOHT M3 JIBVYX

AOKYMEHT NOANUCAH yelToBek» M 3aKmoueHHI « COKpaT CMepPTEH)

SNEKTPOHHOW NOAMMUCLIO | Kp P ’

CepTudinkar: ' '12000002A633E3D113AD425FB50002000002A6 [M TIOCBUIOK. 3alMIlleM I€PBYIO ITOCBITIKY Ha
Bnapenel;|  lWebzyxosa TatenHa AnekcaHapoBHa TO X cMepreH». Ha ocHOBaHHH OOINE3HAUHMOH

BBICKA3BIBAHHH KBAHTOPD H: IMOACTaBHTE BMECTO
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x Cokpara: «eciun Cokpar - 4enoBek, To Cokpar cMepTeH». [IocTaBHM PsSIOM ¢ IOIYy4YeHHBIM
BBICKA3bIBAHHEM BTOPYIO ITOCBUIKY CHIDIOTH3MA H ITOIYYHM Pe3YIIbTaT, KOTOPBIH 0(OPMISETCS B

CIIEIVIOILIEM BHJIE:
Ecim Cokpat 4eioBek, TOo CoKpaT cMepreH.  (COKpar - YEIOBEK.

COKpaT CMEPTEH.
B ofmemMm cmoyyae HaJ 4YepTOil ITOMENAIOTCS JOTHYecKHe ()OPMYIBI-IIOCBIIKH A4.B,
HCTHHHOCTH KOTOPBIX I'APAHTHPYET HCTHHHOCTD 3aKIFOUYeHHS C

AB

C
CIIOBeCHAs 3allHCh IIPAaBIJI JIOTHYECKOIO BEIBOAA 3BYUHMT TakK. «M3 maHHBIX (hopMyII-
TIOCBIIIOK A.B  cmenyer QopMyia-3akmoueHHe C.»  (cokpamenHHo: 4"B — C). IIpH sTOM
CUHTAETCS, YTO (POpMyIIa-3aKIIFOUYeHHe HCTHHHA 0 KpaiHeH Mepe IPH BCeX TaKHX 3HaYeHHSIX
IpeJUKATHBIX, TIPEAMETHBIX H BBICKA3BIBATEIILHBIX ITEPEMEHHBIX, ITPH KOTOPBIX OOpaIlaroTCs B
HCTHHY BCe (DOPMYIBI-IIOCBUIKH. MeToa MaTeMaTHYECKOH HMHIYKIIHH, O(OpMIEHHBIH Kak

IIPABHJIO BRIBOZA, ITPHMET BHT;
P(1), P(k) — P(kt1)

Vn P(n)
[ IpuBeeM HEKOTOPEIE IIpaBHiIa BEIBOAA, padoTaroue B 0a3zax 3HaHHI:
A=2B,A
B - IIpaBHJIO 3aKMr04YeHH (modus ponens),
A=>B,B->C
A->C - TIPaBIIIO CIUIJIOTH3Ma,
i | M
i 1 ]
lPa(IaM I 'P{L']] ] W
SULEERR LA - CIIeI[H A 3aId,
A,B
AUB - BBEJICHHE KOHBIOHKI[HH.

PaccMOTpHM crleayiomui npuMep. B 6ase JaHHBIX XpaHATCS CBEIEHHS O COTPYIHHKAX
yupekaeHus [lerpoBe, BaHOBe, Ky3HeloBe, fIkoBIeBe (B mambHeHIeM 0003HAYHM HX Kak 11,
M, K, 5). JlomxHOCTHASI HEPAPXHS OITFCHIBAETCS C IIOMOIIBIO JBYXMECTHBIX ITPEIHKATOB:

PYK(II,W) o3HavaeT, uTo IIeTpoB pyKOBOAHT MIBAaHOBEIM,

OTUY(Y.X) o3HauaeT, uTo ¥ oTYHTHIBaeTCA Nepex X.

B Gaze JaHHBIX XpaHIATCI TPH (PaKTa:

1: PYK(ILN),

2: PYK(H.K),

3: PYK(K, A).

Jlarmee OIMMCBHIBAIOTCS JBa IIPaBHIIA BEIBOJA, KOTOPEIE HMEIOT MECTO B paccMaTpHBa&MOM
IIpeAMETHOHN OOIACTH:

1: VXY PYKWX,))— OTUY(Y,X) - ecuunX pykoBoauT I, TO ¥ OTUHTBIBAETCS MIEPE]
X,

2: VXY, T PYKX,Y)'OTUY(T.Y) -OTU(T.X) - ecrm X pykoBoguT ¥ H T OTUHTHIBAETCS
repen Y, 1o I OTYHTEIBAETCS Iepel X.

TpebyeTcs IMPOBEPHUTH 3aIlPOC IMOIB30BATEIL. JOJKEH JIH SKOBJIEB OTUNTHIBATHCS IIEPE]]
MBaHOBEIM (TO ecTh, cenaTh 3akmodyeHHe OTU(A,N)).

B 0asze maHHBIX Takoro (paxra HET, OJHAKO ITPEIHKAT, OITHCHIBAIOIIII HHTEPECYIONIYIO Hac
CBSI3b, BCTPEYAETCA B ITpaBHIIax 1 u 2.

NOKYMEHT MOANVCAH M GopMy Ty
SNEKTPOHHOW NOAMUCHLIO L
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 HH)%OT[I(H:-K)-
Bnapeneu: LleBayxoBa TateaHa AnekcaHapoBHa IBOJIA modus POIECTLS.
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PYK(K SH—-OTU(SLK)., PYK(K.S)
OTU(SLK)

Takx KaK HCXOJIHBIE BRIpaKeHH I ObIIIH HCTHHHBI, TO 3aKnroueHHe OT U(A,K) - HOBBII (pakT
- TAKXKE SBJISETCS HCTHHHBIM.

[Tprvensaa k OTY(A,K) u daxry 2: PYK(HM,K) nmparuio 2, IMOITy4YHM (POPMYITY:

PYK(U.K)"OTU(S,K) — OTU(S,N),

yKa3bIBaroIyro Ha orBeT OTU(S, M), koTOphIi OJHAKO, HAJO eIlle IPOBEPHTH. I 3TOro

cBs3bpBaeM (pakT 2 u OTU(A,K) mpaBiiIoM «BBeJeHHSI KOHBIOHKIHI:
PYK(MU.K), OTY(A.K)
PYK(HU.K)"OTU(S.K)

H HAaKOHCIIL, ]‘[pHMEHHH l’IlﬂdUS p(}HEIlS, DﬁGGHGEHEaEM pEByJ]LTaT
PYK(U.KY'OTY(A.K) — OTY(S.HN). PYK(U.K)"OTUY(A.K)
OTU(s,1)

TAIOIHH YTBEPAHTEIBHEIN OTBET HA 3alpOC, AEHCTBHTEIHLHO JIM SKOBJIEB OTUHTBIBAETCS
repe]; FIBaHOBBIM.
KoHTpo/IbHBIE BOIIPOCHI H 3aAHISA:

I[DI{EIBHTL CIICAVYIOITHE TOXJACCTBd BHAYAJIC Had A3BIKC TCOPHIL MHOMKCCTB, 4 3dTCM —
Hd A3BIKE TCOPHH JOKA3dTCIIbCTE.

) AN[AUB|=A

LY & :

5) AU(ANB|=A

L1 ¢

s AUIBNC|=(AUB|N[AUC) .

r AN[BUC)=(ANB)U ANC]|

1) r .- - Z-

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
YHHBEPCHTET APYKOBI HapodoB, 2014. — 120 ¢. — PeximM mocTyria:
http://www 1prbookshop.1iv/22190 html

Jlomo/IHMTe/ILHASA JIUT epaTypa:
Xarrapth, P. JInckpeTHad MaTeMaTHKA JUIS ITPOrPaMMIICTOB : yueOHoe rmocobue / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — Pexzm JocTyIa:
http://www 1prbookshop.ru/12723 html

IIpakTHueckaa padora Ne6. HcunciieHHe npeMKaToB. ABTOMATHYECKO0E J0KA3aTeJIbCTBO
TeopeM. MeTtoa pesoJironmii.

Ilens 3anamus. 1lpnoOpecTH HABBIKM MaTeMaTHYECKH AaHAIM3HPOBATh CYXKIEHHSI C
IIOMOIIBIO IIPEAHKATOB, IIPHMEHSITh METOJI PE3OIIIOLIHHA IS JOKA3aTEILCTBA TEOPEM.
3HaHUA U YMEHUA, npuodpemaemvie CHIYOEHMOM 6 pe3yjibmame O0C60€HUA MHEMbl,
dopmupyemoie KomnemeHyuu. 3HACT OCHOBBI MCUMCIIEHHS TPEIHKATOB M YMEET IPHMEHSITH
IIPH aHAIH3E CYKICHHI.

] AAATVAERITITIANATA2NIT TP AOERRT

NOKYMEHT NOANMUCAH
BNEKTPOHHOW NoanuchLIO «5 - IeII0e YHCIIO» H JIOKHOE BBICKA3BIBAHHE
Ceprudimkar:- 112000002A633E3D113AD425FB50002000002A6 JIeJINTh Kak HpE,[[HG?KEHIIE-HIHﬁHGH {{-l:l.-g_ Ieoe
Bnapeney; lebayxoea TaTbAHa AnekcaHgpoBHa DJHKPETHOI'O WICIIa ITOIIY4YacTCA I{GHI{PETHGE
MeiicTeutenes: ¢ 20.08.2021 no 20.08.2022 - LIEMOE YHCTIOo», momyyuM P(5) = 1; P( %T’) =0.
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Tereps mycTh P(x) = «x - OBOII». 3aMellas X Ha KOHKPETHBIE IUIOAEI, ITOJTydyaeM HCTHHHOE
BeIcKazbpIBaHHe P(JIYK)=1, wm noxuoe: P(CJIMBA)=0 .

HazoBeM nmpeduxamom P(x) TIIpeokeHHe, 3aBHCSIINEe OT IIepeMeHHOH X,
IIPHHAIJIEXKAIIEH HEKOTOPOH IIpeAMeTHOH 001acTH - MHOXKeCTBY U: xBHU. B riepBoM IpHMepe
xEHR, Bo BTopoM U - 5T0 MHOKECTBO IUIOZOB. IIpH ITOACTAHOBKe (PHKCHPOBAHHOIO 3IeMeHTa
BU nmpemuxar P(x) mmpepparacrcsa B BhickasbiBanme P(a)BB{0,1}. Takum oGpa3oM, IIpeaHKaT
MOJKHO CYHTaTh JIOTHYEeCKOH (DYHKIHEH, OIIpeJlelIeHHOH Ha »JIeMeHTaxX MHOKecTBa U
ITPOH3BOIBHOH ITPHPOIEL.

U pas3OuBaeTcs nmpegHKaToM P(x) Ha JBa HellepeceKaroIHXcs ITOAMHOXKECTBA: Ha IIEPBOM
H3 HHX, KOTOPOE HA30BEM MHOMCECHIEOM UCHMUHHOCMI , TIPeAUKAT IPHHHMAET HCTHHHBIE
3HAYeHHs, Ha BTOPOM - JI0KHBIe. O603HaunB HX yepe3 P 1 P/1, COOTBETCTBEHHO, ITOMYYHM: U
=PBPL.

K rpeankaram ImpHMEHHMEI BCE JIOTHUYECKHE OIlePaIlHI.

IIpeaiioxeHue, OnpeAellcHHOE Ha MHOXKeCTBe XX X»X...XX,, Ha3bIBaAIOT M-MEeCHIHbIM
NpeoUKamom:

P(x, x1,... x,), x1€EX,, ... x,€X,, .

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

YHcino BCeX VIIOPSAOYEHHBIX TPOEK M3 UYETBIPEXIIEMEHTHOIO MHOXKECTBA A4 PaBHO
4-3-(4-3+1) = 24. Jlna cokpamieHHd IlepeCopa HCIIOIb3YEM CHMMETPHYHOCTE IIpelHKaTa
OTHOCHTEILHO ITEPBBIX JIBYX MepeMeHHBIX: P(x,v,2) = (xy <z)=(x <z)=P(yx.=z

Jlanmee, I BBINIOIHEHHS HEpPaBEeHCTBAa HeoOXOAMMO, 4YTOOBI ITpaBas 4YacTh =
IIPEBOCXO/IIIIA KAaKIBIH H3 COMHOXKHTENEH X,y. C YUETOM CKa3aHHOI'0, HMeeM 3 OJIarOIpHSITHEIX
coydas: 1:2<3,1-2<5,1-3<5, marorne 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).

Htak, obmacTe MCTHHHOCTH P oOpasyeT MHoKecTBO Tpoek: {(1,2.3), (1.,2,5), (1.,3.5),
(2,1,3), (2.1,5), (3,1,5)}.

Jlmss  3ampcH  IIPpeQHKAaTOB MOKHO  HCIIOJIb30BaTh KBAHTOP CYINECTBOBAHHSA o,
COOTBETCTBVYIOIIHI CIIOBAM «CYINECTBYETY, «HANIAETCSD, «XOTS OBl OAHUHY, H KBAHTOP OOIIHOCTH
V., COOTBETCTBYIOIIMI CIOBAM «JJIA JIFOOOTrO», «BCew, «KaKABIH». TakuM o0pa3zoM, KBaHTOPEL
CBSI3BIBAIOT IIpPeJMKATHBIe IIepeMeHHBle x, =, IIpeBpamiasd Ipegukarel P(x) m O(x) B
BHICKA3bIBAHI:

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

B oOmeM ciaydae, CBA3BIBas OOYIO H3 IIPEIMETHBIX IePEMEHHBIX KBAaHTOPOM, HIIH
3aMEHSS €€ TIPEeAMETHOH ITOCTOSHHOM, MBI CHIJKAEM YHCIO MECT B IpeIHUKaTe Ha EIHHHILY.
HarmpuMep, H3 JIBYXMeCTHOro Ipeaukara P(x,y) ¢ IIOMOIIBI0 JABYX KBAHTOPOB MOJKHO
00pa30oBaTh 8 BEICKA3BIBAHHH:

Vx Yy P(x,y) «— Yy Vx P(xy),
dx dv P(x,y) «— dy dx P(x.y),
dx Vy P(x,y) «— Vy dx P(xy),
Vx dyv P(x,y) «<— dv Vx P(xy),
TOJIBKO JBA IMEPBLIX U3 KOTOPBIX PABHOCHIILHBI, TaK KaK PasHOMMEHHBIE KBAHTOPBI IIEPECTABIISATE
HEIb 3.
KOHTpO/IbHBIE BONPOCHI M 32JAHHA

3agaua 1.
a) Ha mmoxectBe M = {1..30} 3amaHbl mpeaukaThl: A(X): «X — 4ETHOe 4YHCIO», B(X): «X He
JISTTHTCSI Ha 3». HaiiTH MHOkecTBO HCTHHHOCTH IpefaukaTa A(X) ¢ B(X).

JIOKYMEHT TIOANMUCAH kaTel: C(X):”’X KpaTtHO 5, D(X):”X - 4éTHOe
SNEKTPOHHOWM NOANUCHLIO [ ]/\C( ]
Ceptudhikar: | 112000002A633E30113AD425FB50002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B) Ha mmoxectBe M = {1..30} 3agaHel nmpeaukaThl: A(X):"X — 4éTHoe 4YHcI0, C(X):”X KpaTHO

5”. HallTH MHOKECTBO HCTHHHOCTH IIpPeJHKaTa ﬂA[ MC[ ] .
r) Ha mmoxectBe M = {1..20} 3amaHbl nmpeaukarsl: A(X):”’X — 4éTHOe urciao’’, B(X):"X Jnennrcs

Ha 37, C(X):”X KkpaTHO 5. HalTH MHOKeCTBO HCTHHHOCTH ITpeIHKATa Bix)VA(x|VClx] |

m) Ha mmoxectBe M = {1..30} 3amanwel mpemukaThl: C(X):”X — He KpaTHO 57, D(X):"X -
HerrpocToe”’; HanTH MHOKECTBO HCTHHHOCTH IIpeHKaTa C(X)_}D (X )

Samaua 2.

a) Ha MHOKecTBe M 3amaHbl nmpeaukaThl: A(X) H B(X). M300pasuTs Ha JHarpaMmMe MHOJKECTBO

ucTHHHOCTH npeaukara A(X) ¢ B(X).
0) Ha mHOxecTBe M 3agaHel mpeukathl: A(X) 1 C(x). M300pasuth Ha AHArpaMMe MHOXKECTBO

HCTHHHOCTH ITpeHKaTa Clx (x|
B) Ha MHOKecTBe M 3a7aHbI ]'[pE,I[I]I{ElTBI A(x) n C(x). U300pa3uTh Ha AHarpaMmMe MHOJKECTBO

HCTHHHOCTH IIPpEAHKATa A( }AC( }

3amaya 3. o

a) {14 ImpeiNKaTa ( ) \(x+0=x\) . XER | onpenemmts sHauenne V xP [._X ]

0) Jlng mpeankara P [ ] (}1 cdot 0= U\) ., XE R , OIpeJIe]INTh 3HaUYeHHE VXP (._X ]

B) JI1Is rpenKara P [X] \(2x=41) , XE R , OTIPeIETTHTh 3HAUYeHHE 3xP (X] _

r) JIng npeamkata P ( X J: 1\( X+ 10=x+5 \) ., XE R , OTIPEeJISIIHTE 3HAUYEeHHE 3xP (X]

n) Jlna mpeankara P [.X.]: HK[SHFHEEB{ZH EKHU al , X € R ,  OIpeJlellNTh 3HaYeHHe
AxP| x|

o T memmaros \(K[SH]]{SHE B2} -20) Qlx): (xiSup{seB{2} } 0. )
XE R OITPpEACIIHTE 3HAUYCHIC ( ( ] Q( ” -

% Ins mpemacros  WHABL Ism 02} 40 fcete 0 ".] O (s} - e ()
X€ R OIIPEIEUTh 3HAUECHHE ( ( ] Q( ”

3) [Tpu XE R OITpeIeTHTh 3HaUEHHE BEICKA3BIBAHH A
Ix((x*—5x+640)A(x —2x+1>0))

H) [Tpu X€ R OIIpe IETHTh 3HAaUeHHE BBICKA3bIBAHH A

->( 2
Ix((x € 25})7(x—6x+8=0)

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

/1 onoJTHHTeJILHA S JINT epaTypa:

Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHoe 1mocoOune / P. Xarrapru.

AOKYMEHT MNOANUCAH KM JTOCTYTIA:
SNEKTPOHHOW Noannchblo
Ceptudpmkar:  12000002A633E3D113AD425FB50002000002A6
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IIpakTHyeckan padora Ne7. Crocodbl 3agaHus 0yJaeBoil pyHKmmu. Tadoamna HCTHHHOCTH
OyJieBoH (PyHKITHH.

Ilens 3anamua. 1IpnoOpecTH HABBIKH ITOCTPOEHHS TaOIHI[BI HCTHHHOCTH (DYHKIIHH,
ONpENEIEHHS TOXIECTBEHHOH HCTHHHOCTH IJIH JIOKHOCTH  (DOPMYJIBI.  BBIIIOIHEHHS
PAaBHOCIUILHBIX ITpe00pa30BaHiil C IIPHMEHEHHEM 3aKOHOB alreOphl TOTHKH.

3HAHUA U YMEHUA, npuodpemdaemvle CmMyO0eHmMOM 6 pe3yjibmanme O0C60€HUA MeMbl,
opmupyemole KomnemeHyuIL. 3HaeT OCHOBHBIE CIIOCOOBI 3aJaHHA OylIeBOH (DYHKIIHH,
yMeeT CTPOHTh TaOIHI[y HCTHHHOCTH (DOPMYJIBI.

Teopemuueckan uacme.

) . y=flx,X0, . X,
bByaeBoii (yHKnue y f [ D 2seee ”-] OT N IepeMeHHBIX Ap&psen &y

Ha3bIBacTCSI MOOass QYHKIHMS, B KOTOPOH apryMeHTH H (DVHKI[HSI MOI'YT IIPHHHMATh 3HAYECHHE
6o 0, mbo 1.

ByineBy (yHKIHIO OT N MIepeMEHHBIX MOJKHO 3aJaTh TaOIIHIEH HCTHHHOCTH, B KOTOPOMH
HAaOOpBl 3HAUEHHH apryMEHTOB PACIIONOKEHBI B ITOPSJIKE BO3pacTaHHA HX HOMEPOB. CHayalla
HJleT HaOOp, IMpeJCTaBISIONTHH cO00H ABOHYHOEe pasziioxkeHHe 0 (3ToT Habop mmeeTr HoMep 0);
3aTeM HJIET HAOOP, SBIISTFOINMICS JBOHYHBIM Pas3IokKeHHeM 1, moToM 2, 3 M T. 1.

OTpunanme - OyneBa QYHKIMSI OJHOH ITepeMeHHOI, KOTopas oIpelensaeTcs claeayIoIei

TaOIMIIeH HCTHHHOCTH

X 0 1 O0o03HaYeHH T

f(x) ] 0 v

HekoTopkle 311eMeHTapHBIe OyIeBB (PYHKITHH ABYX IIepeMEHHBIX ITPHBEJIEHBI HHKE.

xy | x&y xVy x@y X~y X =y x|v 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 CYITEPITO3HUITHH 3IIEMEHTAPHBIX OYIEBBIX (DYHKIIHIT MOKHO IIOCTPOHTh OOJIee
CIIO’KHBIE () YHKITHH, KOTOPBIE MOI'YT 3aBHCETh OT JIFO0OI0 YHCIIa TIEPEMEHHBIX. 3aIHCh OYIIEBEIX
(QYHKIOL yepe’ 3IeMeHTapHble OYIIeBhI (PYHKIIHH OyJeM HazbIBaTh (POPMYJIOH pealH3yIoNeH
TaHHYIO () YHKITHIO.

J[11s1 Gonee KOMITAKTHOM 3aITHCH CIIOKHBIX (DYHKI[HIL BBeIeM CIIeAYIOIIHE COTTIAIECHH:

1) BHeIIIHHE CKOOKH OITYCKAIOTCS,

2) cHayaja IIPOH3BOASATCS OIePalHH S CKOOKaX;

3) cuHMTaeTcs, YTO IMPHOPHTET CBSI30K YOBIBAaeT B CIEAYIOIIEM mopsake:, ( ¢ |, V ),
G A T

J711 paBHOCHIIBHBIX CBSI30K (B CKOOKaX) IIPHOPHTET OITpeJelseTcs clieBa Ha IIpaBo.

[IprMep. PaccTaBHTE CKOOKH B (pOpMYyTIax:

l)xLszﬁx; Z)XJ’yﬂz; 3)x$y)+~z*x'5y*3
—Z.

Pemmenne: 1) B dopMylle X ¢y = zZ 9 x cxobxm PACCTABIISIFOTCS  CIIEIYIOIIHM

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu; llleG3yxoBa TateAHa AnekcaHapoBHa 1 COrCTIACHO RAMASYAHHIO HMEeeM ((X 'I' ‘y’)
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3) B popmyne (X D y) < zZ @ X & y & Tz HCHOIBL3YS BBEJeHHOE CTapIIHHCTBO

CBSI30K, ITOJTy4YaeM, 4YTO JlaHHas (popMylia paBHOCHIbHA ((X 0 y) < (z 2 ((x ¢ vy)

(7z))).

[Iprvep. CocTaBHTH TaOMHIIBI HCTHHHOCTH IS (DOPMYIL:

5 Xllyvz)d

a) x o ) > y® x|

PenieHue:

XAz

&

a) HCIIONB3YS BBEJEHHOE CTApIIMHCTBO CBS30K, IIOJYYHM, 4YTO JaHHAas (popMylia

paBHOCIIIBHA X < ( )

'}( yo 3“-') ), a TaOIMI[a HCTHHHOCTH ITPHMET BH]T;

X |y y (y®x) y x = (7
->(y®x) %(y@x] )

0 0 1 0 0 1

0 1 0 1 1 0

| 0 1 1 1 1

| 1 0 0 1 1

6) cocTaBHM TaOIIHILy HCTHHHOCTH IS GOpMyIBl X I ( ( yVz _]‘l’ ( m]

X|yl|z |y | z2| J |x¢ XAZ|  ( JVI F(x)
. ] o
. ¢(Xﬁ3 )
ofo0 0] 1 |1 1 0 1 0 1
0(0 | 1] 1 |0 1 0 1 0 1
0f1 0] 0 |1 1 0 1 0 1
0(1 | 1] 0 |0 0 0 1 0 1
1|ofo]| 1 |1 1 0 1 0 1
Lo | 1] 1 |0 1 1 0 0 1
1|1 [o0] 0 |1 1 0 1 0 1
1|1 [1] 0 |0 0 1 0 1 0

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

[IpiMep. ABngercs, m popMmyna (X 2> y) 6y,

)

X TOXKIECTBEHHO HCTHHHOH?

1Y X

OJOKYMEHT NoanmvcAH

y

SNEKTPOHHOW NOANMUCKHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Llebayxoea TateAHa AnekcaHapoBHa

Bnageneu;
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11 0 0 1 1 0 1
1 1 0 0 1 1 1

(DGPI\{‘_’;"HE], PaBHaA 1 IIPH BCEX 3HAUCHHAX BXOJAIIX B HEC IICPEMEHHDBIX, CICIOBATCIIbHO,
OHd TOXRACCTBCHHO HCTHHHAA (TEIBTDHDI‘HH).
KﬂHTpﬂﬂbelE BOIIPOCHI H 3a/JaHHH.

1. TlopSmoK BEIMOJIHEHHS JTOTHYECKHX OIEPAaIfHH.
2. Kak ompedelnnTs YHCI0 CTPOK B TaOIIle HCTHHHOCTH.
3. CocTaBHTh TaOIHIY HCTHHHOCTH JaHHOH OyIIeBOH (DYHKIIHH:

1. [X$J’Z]->XVZ 16. xoly®zvy)|

). (xy2(zy®x) 17. XVyI0y

3. (x2y|@(zvx) 18, (x®y)zvx

4 (xVy)®(Zoy) 1o, [x2y)®(zvy]
s (xVvy=z)®y 20. (X|ylzVX

6. XVydzy . ((x2y)®z) 7
7 [xdyvxaz 2. (x¥y)e(z®y)
g (xy?z|Vx®y 23, [[xvy|®@z]>y
0. [X|y)z2yvx] vy xy@z)9X

l0. |x?yz)®X 25 xBlyvz|Dy
11. XVYZ?xy 2. XPyViyvz|
12, (x®y)(zvx) 7 X[y |®(y2zx)
13 (w;:]%(;:-:»y] 28. W[W(?@ZH
14, [x¥y|®zVX 9. (x®z)elzxvy)
15, (xvy=2z]®y 3. x(ydz]-(y Oz

Pexkomenoyeman numepamypa.

OcHoBHas JIMTeEpaTypa:
3apuriosa, 2. P. JlekigH 1mo JHCKpeTHOH MaTeMaTHKe. MaTtemMaTH4yecKas JIOTHKA: yueOHoe
nocoOue / 5. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbssHOB. — MockBa : POCCHIICKHIT
YHHBEPCHTET APYKObI HapodoB, 2014. — 120 ¢. — PexrM mocTyria:
http://www .1prbookshop.11/22190.htnl

J{onmoJIHHTE/IbHASA JIMT €paTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHOe 1mocoOune / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — PexzmM JocTyIa:
http://www 1prbookshop.rv/12723 html

IIpakTHyeckasn padora Ne§8. IIppumMeHeHHe 32aK0OHOB AJred0pbl JIOTHKH.
Ilens 3anamua. 11pnoOpecTH HABBIKH BBITIOTHEHHS PABHOCHIBHBIX ITPpe00Opa3sOBaHHH C
IIPHMEHEHHEM 3aKOHOB alreOphI JTOTHKH.

NOKYMEHT NOONMUCAH ) .FflyﬂEHHIﬂM 6 pe3yiibmdme O0C60€HUA MmMEibl,
MNEKTPOHHOW MOANUCHIO OBHBIE 3aKOHBI anreOpbl JOTHKH H YMEET
Ceptudhukat: 12000002A633E3D113AD425FB50002000002A6 | s
yHEKIIHI.
Bnapeneu: Webayxoea TateAHa AnekcaHgpoBHa '
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Bynerr! pyHKImH §; B {; Ha3BIBAKOTCA SKBHBAJIEHTHBIMH, €CIIH Ha BCSIKOM Habope

( Ay, -4, ) HyleH H eJHHHI] 3HadeHHS (YHKI[HII coBIajgaroT. (OOCo3HaYeHHE
SKBHBAJIEHTHBIX (PaBHOCHIBHBIX) (DYHKIIMI CIeIVIOIIEE: f1=f2 ym f1=f2

Ocnosuble xBuBajenTHocT (HH !, H 2 | H ! .. o3HauaroT HEKOTOpHIE OYJIEBBI
(OYHKIHH): B
1. 3aKkoH ABOMHOrO oTpHIAHHT, H = H

2. UnemmiorentHocrs: HH=H HvH=H

.

3. KOMMyTaTHBHOCTB: H xH,=H,*H,

&,V,@,”,L"’ _

, 'S CHMBOII & O3HA4aeT OAHY H3 CBA3B0K

4. AcCOIMaTHBHOCTE: Hl [~ HE H3J [~Hl H EJ H3 , TJJe CHMBOI ¢ O3HaA4yaeT

OJTHY H3 CBSI30K &V, 0,~ . | | |

5. JIuCTpHOYTHBHOCTE: H, ﬁ‘[ H,VH, | =(~ H,nH, ) ‘v’[ HyAH, )
H,V(H,AH;)=(H ,VH,|A\(H,AH;)
H\AH,=H,AH, H,VH,=H,AH,

2

0. 3aKoH Je¢ MopraHa:

7. IlpaBHiia IOTTIOINEHH . HIV[:HE‘“HI:]zHl :, Hlﬂ[::HEVH1::]=H1

8. 3aKOHEBI CKIIENBAHILT: HlﬂHZVHIﬂH;=H1 ; [HIVHE)A(Hlvﬁzsz]

9. 3aKOHEBI HHBEPCHII: HVH=1 , HAH=0 .

10. Ipaswra omepammii ¢ komcramramm: HV1=1  HAI=H = HVO=H
HAO0=0

Bce ITPHBCACHHBIC COOTHOIICHHA JICTKO ITPOBCPATOTCAHA ITO TaOIHI[aM HCTHHHOCTH.

[Iprvep: YIIpocTHTh ()OPMYIIBI, HCITOIB3YSI OCHOBHBIE 3aKOHBI SKBHBAJIEHTHOCTH:
iy XZVRVXZIVYZ=IVyZ=IVJIVXVJZ=IVJVX .
2)

x%y:ivy [5) Xﬁy:EVyJE]
(x2y)ay>x = S((x2y)ay)vx=(=(x2y)vay)vx =
3] 2] X y=xXVy
L(XAYVAYy VX =(myVoyAX)VX=yVx = yx;

3) o
XVZVXYVXyZVXZVXZ=XZ| YV V|V Xy VXZVXZ=XZV Xy VXIVX 1=

=\ X VXZ) VX VXZIVXy=x|ZVZ |V Z[ XVXIVXy=xVZVxy=x/1Vy Vz=x V1,

4)
X VX Xy X)X,V X=X | KoV VXX X=X, VX X VXXV X5 | =X (X, VG =
LX VXX VX VXV X=X VX, V X,

NOKYMEHT NOANMUCAH
3NEKTPOHHOW NOANMUCHIO -
Ceptucukar: 12000002A633E3D113AD425FB50002000002A6 eo0pa30BaHUI YIIPOCTHTE (POPMYITY
Bnapeneu: lLebayxoea TateAHa AnekcadgpoBHa
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JIroOyI0 3aImch a) - 1) MOKHO CUHTATh OTBETOM.

[Tprmep:. [TpoBepsTe, 6YAYT ITH SKBHBATIEHTHEL CIELYIOIIHE (OYHKIHH:
(x2z)(y>z); (xVy|2z.
C ITOMOIIbIO PaBHOCHIBHEIX IIPE0OPA30OBAHMITL IIOIYIAEM, UTO
(x2z)[y2z)=(XVZ)|JVZ)=XYVIYVXZVI=EXYVI=XVYVI=(XVY |2
T.C. (1)}"]’]14.1[}]}[ JKBHBAJICHTHHI.

[Iprmep:. Jloka3aTh PaBHOCIIIEHOCTE XV YJALXVY =X,

ARG

[
zl
|,,|||,| i R | |

KﬂHTpﬂ.ﬂbelE BOIIPOCHI N 3a/JaHHA

1. JToKasaTh CIEAYIOIIHE PABHOCHIBHOCTH:

1 XVY=XAY g XVY=XVY 15
[ XVYJAIXVYAXVZ =X

). XAY=X|y 0. XY=XVY 16
XVy ¥ yVz)=(xvy|viyve _

3. XVY=XAY 0. (XVyJAxvyEx 1, x®(y®z)=(x®y)0:z

4 Xly=xVy 11, XVIXAYExVy 8. Xy2xVy|z=xyz

5 XDY=yIX 1 XYPI=XVYVIZ 19 x=2y=z)=xAy-=z

6. X?Y=XVY 13. XOY=XAYVXAY 5 X?J=10yOx

7. xV[yAx|=x 14 (xVy)(xVy)=x 21, Xe y=E[xVY)[XVy]

2. llokazaTh, UTO (DOPMYIIBI bva , anb-=a , anb=b HMEIOT TY Ke TaOImHiry

MCTHHHOCTI, 4TO M HMIDIHKarust 97 b
3. IIpoBepwTe, OYAYT M SKBHBAJIEHTHBI CIEAYIOIIHE (DYHKITHH:

1 x2(y®z),  (x2y)®(x2z) 11 X¥yaz),
OKYMEHT NMOANWCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 i — f —

Bnapeneu: lLleBayxoea TatbAHa AnekcavapoBHa 1 2
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13, X$yy$x

14, XV}, Xe)y

15 XVY,X[y

16. XAY,XvY

17. X[yvx)

18, XAYAX,X

19 Xxy¥z,z¥xy

0 XVyz, (xVyllxvz)

4. IlpeoOpasyiiTe ()OPMYIIBI, HCIIONIB3YS OCHOBHBIE 3aKOHBI SKBHBAIIEHTHOCTH:

3. XANyez),  (xAy)e(xAz)
4 xVviylz), (xvylllxvz)
5. x®(ysz),  (x3y]elxdz
6. Xlly»z), (x[y)>(x]z]
7 xAly=z),  xyzVX|y
3. xVly2z), [(xvy|3(xvz]
0. x®(y2z), (w)-[xDz)
0. x¥yez),  (xdylelxdz
1. VYV
5 XVYVX VXY
3 XVXyVXyVX
4 XVYVXyVyvVxy
5 XYIVXyVXyZVyz
6 XYIVXVYVIVYIVX)I
5 XyZVyzVxyVxVy
e XIVXJZVXVyVIVXYIVyI
o XYIVXYVXVIVXI
10 XyZVXVIVXVyVzVxyz

Pexomenoyemana numepamypa:
OcHoBHas JIMTEpaTypa:

11, XYVXyVxyvVyvxy

xzVz )V xyzV]

12.

13 XZVXyZVXy

14 XYIVXYIVXyI

15 XYIVXVyVIVxyVxyz
16 XyZVyVIVxyzVxVyVi
17 XYZVYIVXVXVYV1Z

18 IyZVXZVyZVy_VZ
1o [XVyVEz)lyvy|iyve)

20 XyVxyzVxVxyzt

3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHON MaTeMaTHKe. MaTtemMaTHyecKas JIOTHKA. yueOHOe
nmocobue / O. P. 3apmmora, M. I'. Kokorunkora, JI. A. CeBacTbIHOB. — MocKBa : PoCCHIICKHIT
YHHBEPCHTET APYKOBI HapodoB, 2014. — 120 ¢. — PeximM mocTyria:

http://www 1prbookshop.rv/22190 html
Jlonmo/THH Te/IbHAS JINT €pATypa:

Xarrapt, P. JInckpeTHas MaTeMaTHKa IS IIPOrpaMMHICTOB : yueOHoe rmocodme / P. Xarraprw.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — Pexam JocTyIIa:

http://www 1prbookshop.1w/12723 html

HpﬂHTH‘IEEHﬂH pﬂﬁﬂ'l'ﬂ Ne9. HHS’I:IUHHTHEHBIE H KOHBHOHKTHBHbLIEC COBEPHICHHbLIC

HOpMAaJIbHbIE (JOPMBL

Ilens 3anamua. 1lpnoOpectn HaBeIKH mHocTpoeHHs CKH® (CJJH®) ¢ mnomomko

AOKYMEHT NMoanmMcAH
SNEKTPOHHOW MOANUCHLIO
12000002A633E3D113AD425FBS50002000002A6

LleBayxoea TaTtbAHa AneKkcaHpoBHa

Ceptudhukar;
Bnageneu;
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TEﬂpEHIHIIECHﬂH Hacmb.

MHOXKeCTBO BceX OYIIEBRIX B OasHCce S=¢é¢46 00pa3yioT 0yJeBy aareopy. Ecmi x

a=0 €10,1]

- JIOTHYCCKaA ITCPEMCHHAS, TO BBIPAKCHIC

(=l e =130 (=il eom w=04
WIN ,

Ha3bIBACTCS JIUTEPOH. JIMTEPEI X H X HAa3BIBAIOTCS KOHTpPapHHIMH. KOHBIOHKTOM
HAa3bIBAETCS  KOHBIOHKI[HA JHTEp. JIM3BIOHKTOM  HA3BIBASTCSA  JH3BIOHKIIMS  JIHTED.
JAH3bIOHKTHBHOH HopMaJIbHOHM (ropmolt (JIHP) HaspIBacTCAd IM3IBIOHKIMS KOHEYHOI'O YICIIa
KOHBIOHKTOB. KOHBIOHKTHBHOH HopMaJabHOH ¢opmon (KH®) HazpiBaeTCcSd KOHBIOHKI[HSI
KOHEYHOI'O YHCIIa THU3BIOHKTOB.

[Iycts pynxipia f 3armican B Oasmce 51 JlanHas (pYHKIIHS ITIPHBOIHTCSI K HOPMaJIbHOM
(opMe CIeIYOIIHM ITyTEeM:

1. Bcrionp3yeM 3aKOHEI e MopraHa, 4To0rI Ipeo0pa3oBaTh GOPMYITY K BHAY, B KOTOPOM
3HAKH OTPHI[AHHM S OTHOCSTCS TOJIBKO K OTJIEIbHBIM IIE PEMEHHEIM,

2. IIPHMEH IEM TTPABHIIO CHATH S JIBOMHOI'O OTPHIAHHS: X=X ;

3. nanee ciegyeT HCIIONB30BaTh 3aKOHEI JHCTPHOYTHBHOCTH, IIPHYEM IIEPBBEIH 3aKOH
TCTPHOYTHBHOCTH 19 TipuBefAceHNa K JH®, M BTOpOH 3aKOH MUCTPHOYTHBHOCTH I
npuBeeHHI K KHO.

Ecmi B KaXX0M WieHe HOPMAIIbHOH (DOPMBI ITPEICTaBIIEHEI Bee IepeMeHHbIe (JTHOO caMH,
MO0 HX OTPHI[AHHS), NPHYEM B KaXXJIOM OTJEIIbHOM KOHBIOHKTE HIH JIH3BIOHKTE JIF00as
IIepeMEHHAs] BXOAWUT POBHO OAMH pa3 (imbo cama OO ee OTpHI[aHHE), TO 3Ta (opMa
Has3kIBACTCA coBepineHHON HopMaJbHOR opmol (C/IHD i CKH®).

[IprmMep: I1o manHON TabmuIle HCTHHHOCTH ITOCTpouTh CJJHD.

PelreHne pacCMOTPHM Ha IIPHMEPE (DYHKI[HH flx,y,z) , 3aJTaHHOH TaOIIHYHO:

X y z KoHCTUTYEHTHI | KoHctuTyeHTEI 0 flx,y,z)
0 0 0 X'V'Z XVyvz 0
0 0 1 X'VZ XVyVz 1
0 1 0 Xy-Z xVyVz 1
0 1 1 Xz xVyVZ 0
1 0 0 XyZ xVyVz 0
1 0 1 Xy-Z XV yVzZ 1
1 1 0 XYz XVyVz 1
1 1 1 X-y-z XVyVz 1

Koncruryenrbl 1 (JWIH OCHOBHBIE KOHBIOHKIIHH ), BKIIOYEHHBIE B TaOIIHITY,
COOTBETCTBVIOT KOHKDETHOMY HAa0ODV HVIIeH H eJHHHI[, KOTOpble IPHHHMAIOT IIepeMeHHEBIE

NOKYMEHT NOANVUCAH . .
SMEKTPOHHOM NOANMUCHIO SAYIOOIEMY IIpaBHILY. IICPEMCHHaA BXOJIHT B
Ceprudhukar: | 12000002A633E3D113AD425FBES0002000002A6 [a ITPHHIMACT 3HAYCHIIC 1:, B ITPOTHBHOM CJIYHac
Bnapeney: lebayxoea lateAHa AnekcaHgpoeHa
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IIpaBuiao nia nmocrpoennsa C/AH®: cnexyer BHIOpaTh CTPOKH, B KOTOPBIX (DYHKIHA
paBHa 1, a 3aTeM B34Th AH3BIOHKIIHIO COOTBETCTBYIOIIMX KOHCTHTYeHT 1. Tak I HaIlero
IIPHMEPA, HMEEM

flx,y,z)=Xy-ZVX-yIVX-J-ZVX-yIVX-y'L.
I Iprvep: 1o maHHOM Tabauie HCTHHHOCTH ITOCTpoHTs CKHO.

Penennie: Koncruryentbl 0 19 HaOopa HyleH H eIZHHHI] (KOTOpBIE ITPHHHMAIOT
nepeMeHHble X, Y,Z ) CTPOHMTCS CIeAVIOIIHM OOpa3oM. IlepeMeHHas BXOIHUT B JH3BIOHKITHIO
camMa, €CIII Ha JaHHOM Ha0ope OHa IIpHHHMaeT 3HaueHne 0, B IIPOTHBHOM CIy4Yac B
II3BIOHKIIINIO BXOAHUT €€ OTPHIIAHHE.

IIpaBuio na nmocrpoennss CKH®: cienyeT BBIOpaTh CTPOKH, B KOTOPBIX (PYHKIIHS
paBHa (, a 3aTeM B3S4Th KOHBIOHKI[HIO COOTBETCIBYIOI[MX KOHCTHUTYeHT (0. B pesyimbTare
TTOITYYHT €S HCKOMAs (;‘,KH-iIJ. TE}F{ JUL HALIET O IIPHMEPa, HMEEM

flx,y,z|=(xVyVz]{xVyVZ||XxVyVz].

OrmmmcanHpiii crioco6 HaxoxaeHHs CJIHO® (CKH®) mo taGmuile HCTHHHOCTH OBIBaeT
yacTo OoJiee TPYIOEMKHM, YEM CIIEAVIOIIHI allTOPHTM.

1.11a Haxo:xaenanmn C/IH® panHy0 popMyny IIpHBOIHM cHavana K JJTHO.

2. Eci B HEI{DTDPL]II KOHBIOHKT K He BXOIHT CKa*KEM IICPEMCHHAA Y , TO 3TOT

KOHBIOHKT 3aMEHSeM Ha SKBHBAJIEHTHYIO (POopMyITy K My VY ] H, NMpHMeHSI 1-ii 3aKoH

TUCTPHOYTHBHOCTH, IIPHBOOHM MoOIydeHHYI0 ¢opmyny K JH®. Ecmi HegocTarommx
IIEPEMEHHBIX HECKOIIBKO, TO IS KaXKJI0H M3 HHUX K KOHBIOHKTY J00aBIISIEM COOTBETCTBYIOIIYIO

popMyITy BHIA VY.
3. Eciin B nmoiryyeHHOH JIH®M mMeeTCs HECKOIBKO OAHHAKOBBIX KOHCTHTYEHT €IHHHIIBIL,
TO OCTABJISEM TOJILKO OAHY M3 HUX. B pesyibrare nmonyyaercsa CIHO.

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

Y 3aMeHsSeM Ha »SKBHBAJEHTHYIO (opMyIIy D\f’y 'y H, IIPUMEHSIeM 2-H 3aKOH
I CTPHOYTHBHOCTH.

[Iprmep: Iloctpouts CKHO® pgna oJyHxpm F IIpH ITOMOIIH SKBHBAIEHTHBIX
IpeoOpa3zoBaHHI
Fi=x|ly®z)=xVv[y®z|=xV|yzVyz|=XVyzyZ=xV(yVz|{yVZ)=xV[yVZ|{yVz|=

LxVyvVz){xVyVZ|-CKHD
[Iprmvep: C ITOMOINBIO SKBHBAIEHTHBIX ITpeoOpa3zoBaHui IMpuBeauTe (popmyny k JTHO, KHO,

oo, cxkao,  FElxdy|2z) e y.
Pemenne: IIpuBegem pyuiio F k 6a3ucy S, =66
=(X-J2) o y=(XJVIZ) o y=(XVYVZ] o y=(XVYVIVY|[XVYVZV y|=
=X-y-ZVy=X-y-2-y=(xVyVz|y-KHD
JnanpuseaeHud F x JJH®, mpumeHNM ITePBRIHN 3aK0H JHCTPHOYTHBHOCTH.
F=xyVyyVz-y=xyVvZ-y=xyVi-y-/[H®
[TpuBemem pynximro F x CJIHO:

F=xyVIy=xylzVi|VIyxVX|=xyzVxyIVlZyxVZyX|=xyzVxyIVXyL.
[TouBeneM dvuximoo F x CKHO:
[OKYMEHT MOANMUCAH

SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6 v

Bnapeneu: lebayxoea TatbAHa AnekcaHapoBHa
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X VX VI yVI)=x-J{XVYVZ){ yVz)=(xJXVX VX Tz ) yVz)=—3moKHD
=(0VX-yVXJ-z) (yv;:} (X yVx-y-z)lyVz)=—smodpyeas KHD
=Xy yVxy-zyvVxy-zvVx-y-z:z=0VOVx-y-zVx y-.z=xy-zVx'y:z—amo /JHOD
[Iprvep: [IpuBectH ¢pyHKIpEO K KHO, HCITONB3ySI BTOPOH 3aK0H JHCTPHOYTHBHOCTH.
XV V-X-YVI=XVV{XY-Z)=xVy( XV ) z=xVy-2-(XVY|=(xV y-z)- [ x VXV |=
=(xVy)lxvz){1Vy|=(xVy)(xVz)— smo KH®

I Iprvep: 1o maHHOM Tabauie HCTHHHOCTH ITocTponTs CJJHO:

X y z OCHOBHEIE flx,y,z)
KOH BIOHKIIHH
0 0 0 X-VZ 0
0 0 1 X-V-z 1
0 1 0 XV-Z 1
0 1 1 Xy-Z 0
1 0 0 X-yZ 0
1 0 1 X'V-z 1
1 1 0 Xy-Z L
1 1 ] X-y-z 1

[TocTpornm CKH® s HaIero rmpuMepa Ha OCHOBAaHHH 3aMeYaHH .

1. Crporm CAH® a1 oTpHIlaHuAg XY IVXYINX YL
2. Mcnione3yeM 3akoHBI JIe MopraHa, Imony4aem

f=f=x-y VR PIVXI=XFIAR YA T = [x\/y\/zJ[x\/y\/zJ[X (l(l(ly\/zi].

1. Yro HazeBaeTrcas KHO (JIHD)?
2. Anropurmel nnocrpoeHus CJIH® u CKH®.
3. Kaxmue u3 cneayronx (pyHKI[HI 3aIlFicaHbl B HOPMaJIbHOH (popMe, a KaKHe HET?

1 XVy=2>z; o} (X‘yVE)'(ZVX); 3
[ XVZVX)x: y(iv}:]
4 X YVXy: [x\fy] s X YIXXVIYVX, 6

(xVyvyVz)z{zvx]; | - |
5 X YyVXZVy-2:XVz; ¢ (xVyVz)lyVxyVz); o XIVXYVXVI,

AOKYMEHT MOANACAH o xyvzllxvyvxz); o, XJIVXYVYI,
QNEKTPOHHOW NMoArncCbio o ' '
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 ' \ Vo,
Bnapeneu: LleBayxoea TaTeAHa AneKkcaHapoBHa 14. ( XV y VzVt ] ( XV y J]t ’ 15.
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i b

6.  XyzVxyVyz(xVe); 7. XVYVIVxyVyz; 8.
yZvixvyllyvz); R -
19. XVYVZ/[xVyVe)(XVy]; 20. XYLVXyVILVX 1, 21,

( x‘v’y‘v’z)-x-( z‘v’x).
S. ITpuBectH cnexyronme popmysl K JJHO 1 KHO # mo Bo3MOXXHOCTH YITPOCTHTS.

1. xVyz, 2. X<V, 3. X<z,

4 Xeyer 5. Xy o Xy 6. Xx>y>z);

7. VIxy); g. XyVYIVI; 0. XVYIVX)VL;
o0 XVVIxVxy, 1. (xeyvzl{yvez); 12
XyzVx [{xVyVzVaz|Vy; -

13, XY XYVXIVIL 1y XyIIVY; 15 LPyVXz);

16. (XOYRzOx); g [xby)Ozx; 18, (xVz]2ydz);

o (X|y]2xyvz; 5, XVyex®r; , XYVXyzVI.

6. IlpmBectn ¢yHKIM K coBepmieHHBIM ¢opMmaM (CJIHO® u CKH®) mytem
SKBHBAJIEHTHBIX ITpe00pa30BaHHH.

| XYVXYZIVI, 7 (_sz)-(EVy); 3 XVYVIX,

4. [xvyvzlylyvzl; s xyz; 6. yVX|yvi);

7. [xyvz)xixzvyl; g xVyIxz; 0. |yVz)|Oxy1;

13, XVY; 14. XYx2y); 15. (X?y]FxVy;

16. x2yz; 17. (x2y)2x; 18, XV y2x);

19, XVy=(x=>z|; 20. Xyt 2. (yvz)®xy.

7. Ioctpoures CJJH® n CKH® mna QyHKIMI 3aJaHHBIX BEKTOPOM 3HauyeHHH OyJIeBOH
yHErH. o o o | |
1 (oo11); o (0101); 3 (1110); 4 (1000); 5 (0011 1010);
¢ (1100 0101); - (1000 1111); ¢ (1110 1100); o (1000 0011); .

(1100 0000 );

(1 (1101 0000 0011 0110); 1, (0000 1111 0101 1100 );

(3 (1001 0000 0011 0100); 14 (0101 0110 0010 0111);

' i

15 (0001 1100 0011 1110); 16 (1101 1111 0011 0001);

(7 (1111 0000 1111 0110); g (0101 0110 0101 0110

{9 (1000 0110 1011 1111); 5o (1010 1111 0111 0000 .

N

8. JlokazaTh paBHOCHIBHOCTH ITyTeM IpuBeAeHHS K C/IH® mm CKHO:

1 XY=XVY; g. X?Y=YIX; 15. (x2y)2y=xvy;
OOKYMEHT MNOAMNUCAH 16 x—)(y—)zjzxﬁy—)z;
INEKTPOHHOW NOANMMCeLIO : '
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 / XV= x -
Bnapeneuy; lLlebayxoea TateAHa AnekcaHapoBHa FXY=X, 17.
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1 XVYEXY; 11, XVXY=XVy; 18. Xlyvz)=(xAy|VixAz);
3. X-)yfﬁ" 12. X(:_{VY)EW; 10 Xo y=(x2>y|Aly=2z);
6 [xVy](xvy]Ex; 13 [’_x‘\fy:']f\[f_xv?]zx; 20 X-)yzy-)j’;
7. Xe Y=Y ox; 14, XVIXAY)=xVy.

9. C NOMOIIBIO SKBHBAIIEHTHBIX ITpeoOpa3oBaHHi IpHBeanTe (popmyny kK JJHOD, KHO,
CIH®O®, CKHO.

1 xlys g I¥X (X|y); 15 XVydxVyex|y;

r. X0y, 0. ((x]y)]2z)®y; 6. [XVY)2(z®x);

3. X<y, 0. (XVy2z2Ox); 17. (22x) o (ylx);

4. XV, 11, (X718 (z9%); 1. ([x¥vy|22]®y;

5. X2y, 12 (29X [x[y); o X¥y2x|y®x;

6. xdyz; 13, (xVy)ZO%), 0. (XVyIRZoX]

7. YL, g ([xvy]®z]yx,

10. IIpoBeprTe ABYMS cIioCcO0aMH,
1) cocraBneHHeM TaOIHI[ HCTHHHOCTH, 2)npuBedcHHEM K CJ]

OYIyT ITH SKBHBAJICHTHBI CIeAYIONHe (PYHKIHH.
H® wm CKH® ¢

ITOMOIITBIO SKBHBAJICHTHBIX IIPC GﬁpﬂSﬂEﬂHI]ﬁ.

1. XVYy,x2y;

) XDy, Xy

3 xVy,x®y;

4. yVzx(yvz);

5. (x?ylz,xdyz;

6. XV o X,[Xxoyz;

7 [XVy,XAY;

g X2y, XVy,

0. xV{y2z),(xvy)?xvz);
10. xAly=z),(xAy|2(xAz]

Pexomenoyemana numepamypa:
OcHoBHAs JIMTeEpaTypa:

11. Xﬁ(sz)!(xﬁyJH(XﬁZJ;
12. xViylz),(xvy)lxvz);

13. X$(.y-)g.]!(.x-)}).]H(.X‘I’Z.];
14, X2 y®z),(x2y)®(x>z);
15, X|[ly=2>z),(x]y)>(x|z);

16. XAly=2z),[xAy|2[xAz);

17 xVly=2z),[xvy|2(xvz);

18. X®(y2>z),(xy)o(x®z);
1o X¥lyezllxby|elxdz)
; 0 XAly®z)(xAy)®(xaz).

3apuriosa, 2. P. Jlekigu 1o JUCKpeTHOH MaTeMaTHKe. MaTteMaTH4yecKas JIOTHKA: yueOHoe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbsIHOB. — MocKBa : POCCHIICKHIT

YHHBEPCHTET OPYKOBI HapodoB, 2014. —
http://www 1prbookshop.rnv/22190 html
J{onmoJIHHTE/IbHASA JIUT epaTypa:

120 ¢. — PexyM goctyra:

Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHOe ImocoOue / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — PexzmM JocTyIa:

http://www 1prbookshop.ru/12723 html

OJOKYMEHT NoanwucAH

SNEKTPOHHOWM NOANNCHIO
12000002A633E3D113AD425FB50002000002A6

llebayxoea TateAHa AnekcaHapoBHa

CepTtudumkar:
Bnageneu;
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"MbI NIOCTPOCHHUA ITOJTHHOMOB Kerajiknna.

CTpoeHHsS MHOrodndeHa JKeraakmHa MeTOJaMH
HBIX KO3(P(PHIHEHTOB.
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3HaHUA U YMEHUA, npuodpemaemsvie CHy0EeHMOM 6 pe3yJibmame 0C60E€HUA MeMbl,
gopmupyemsble KomnemeHyuu. 3HaeT aJrOPHTMBI ITOCTPOEHHS MHOrowleHa JKeralkHHa H
yMeeT HX IIPHMEHSTh.

Teopemuueckana wacme.

MHoxecTBO OyieBBIX (QYHKIMI, 3aJaHHBIX B Oasmce JKeramkmHa S‘@Hﬁ“:l]
Has3kIBacTCA anredpon JKerankmHa.

(OCHOBHEIE CBOHCTRA
H1$H2=H2$Hl, Hlf\H2=HzﬁHl

H & (H,®H,)=(H ®&H, ®H,,

1. KOMMYTATHBHOCTD

2 dCCOIIHATHBHOCTDL

Hl*”\[:HzﬁH3:]=[:H1ﬁH2:]ﬁH3
3. MCTPHOYTHBHOCTE Hlﬂ‘( 2$H3J=[H1ﬂH2J$(H1ﬂH3)
4. CBOHCTBA KOHCTAHT HAI=H, HA0=0, H®0=H
5 H@H:U, HAH—=-H

Yr1Bep:kaenne. Uepes onepaiu amreOpsl JKerajakHHa MOKHO BBIPasHTh BCe IPYTHE

OyIIeBHl (PYHKIHH:
x=10x, xVy=x®yDxy, x~y=1®x®y,
x2y=1® xD xy, xvy=10xD y Dxy, X|y=19 xy.
Omnpeaenenne. [TomHoMoM JKeramkmHa (IIOTHHOMOM II0 MOIYIIO 2) OT 1l IIEPEMEHHBIX
X(, Xy, ..., X
|IERLE: )

2

e

1 Ha3BIBAETCS BBIpaKEHHE BHIA
Pl x,,Xy,o0,X )=, D X, B, %,@..0cx Bcp,x,x,®..0c, xx5..x,

I'e IIOCTOSIHHBIE “ MOT'YT TIPHHHUMATE 3HaYeHHT O 1rn 1.

Ecrm monuHOM JKerajakmHa HE COAEPKHUT IIPOM3BEAEHHUN OTHAEIIBHBIX TIEPEMEHHBIX,
TO OH Ha3bIBaeTCS IHHEHHBIM (JIHHeHHaS () YHKIIHI).

Teopema. Kaxmgaa OyneBa (QYyHKIHMS IIpeJCTaBISeTCSd eIHHCTBEHHBIM OO0Opa3oM B
BHJIE ITOJIMHOMA K erankiHa.

OCHOBHBIE METOJIBI ITOCTPOEHHS ITOJIMHOMOB JKerankitHa:

1. MeToa, ocHOBaHHBbII HA npeodpa3oBanun popmy.a. [IpuBomaM popMyIy kK BHAY,
colepKalieMy CBSBKH H3 Oasuca S={@®.,&.1}; packpeiBaeM CKOOKH HCITOIb3YyS 3aKOH
U CTPHOYTHBHOCTH (CM. CBOICTRO 3); a 3aTeM ITIpHMeHsIeM CBOMCTBa 4 1 5.

2. MeToa Heonpeae/ieHHBIX KOp(guiHeHToB. [lomiHoM sKeraiukiHa, pealn3yIOLIHH
3aJaHHYIO (DYHKIIHIO ﬂxl’xz"“’xﬂj HII[EM B BHJIE
P(Xy,Xp5000s X, )=C @ 0 X B 00 B0, 0y, %,0.. 80y %%,

- C,
Haiimem  Ko3(HinieHTH k. JImg STOro  TOCIENOBAaTENbHO  ITPHIAIHM

X1, Xy, X

IIEPEMCHHBIM M 3HAUeHHsI H3 KaKIOH CTPOKH TaOMHIBI HCTHHHOCTH. B mHTOrEe

i - i
ITOIIVHHM CHCTEMY H3 2 YPABHEHHH C 2 HCH3BCCTHBIMIL, HMCIOIIYID CJIHHCTBCHHOC

Plx, xo.....x 1.
pelieHHe. PenmiB ee, HaXoguM Ko3((HIMMEHTH IIOIMHOMA | 1222 ees nJ

[Iprmep: ITocTponTh ImomHHOM JKerankiHa () YHKIHH

a) flx,y)=xy, 0) flx,y,2)=[{x2y]|?Z] .
Pemenne: a) 1 cmoco®.  3amMimeM — HCKOMBIH — IIOMHHOM B BHJIE

AOKYMEHT MOAMUCAH

SNEKTPOHHOW NMOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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X 0 0 |
Y 0
Xy ] 1 0 1

ITOIIYHACM, UTO
f10,0=P(0,0)=c,=1,
f10,1)=P(0,1 )=c,® c,=1,
f(1,0)=P(1,0)=¢,® c,=0,
f(1,1)=P(1,1)=c,®c;®c,Dcpp=1.

OTKy1a TIOCIIENOBATEIILHO HaXOJIHM, o= L =1, ¢,=0, =1L
ClegoBaTelbHO,
Pix,y)=1®x® xy.

2 crocod (METD,I[ npeoOpa3oBaHng popMyll.) MMeem

x2y=xVy=x-y=\x(y®1)|®1=10 xD x-y.

6) 1 crtocoO. IIycTe monnHOM JKerankiHa HMeeT BHI;

P(x,y,2)=c,®c,x®c,yDc,z®c, xy D, x2® ¢y yz e, X2
P(0,0,0)=c,=1, (T.K. £10,0,0)=1 ).

P[O,O,l):cﬂ$c3_ (k. £(0,0,1)=0 ) >1® c,=0=>c,=

P{0,1,0 |]=¢c,® c,=0=1® c,=0=c,=1.
P(1,0,0)=c,®c,=1=1®c,=1=c,=0.
P(0,1,1)=c,®c,® ;D c,;=02>1D1D1Dc,;=0>1Dc,=0=>c,,=1.
P(1,0,1)=c,®c,®c; D c3=121B 0B 1P c,;;=120D c;;=1=c;;=1.
P(1,1,0)=¢c,®c,®c,Dc,,=0=>1D0D1Dc,=0=c,,=0.
P(1,1,1)=¢c,® ¢, ®c,Pc;Dc;,®c;3P )@ cppy=0=
2100018100810 1Dc,;=0=21Dc3=0=c;=1.
HMT1ak, rnomy4yaeM ITOITHHOM JKeralkiHa 3-H CTEIEHH.

P(x,y,2)=1®y®z®xy ® yz Dxyz.

[Iprvep: IlocTpomts mnomiHOM JKeraakuHa I (QYHKI[HH f :[ 1011) METOJIOM

HeolTpeJleTIeHHBIX KO3() (PHIMEHTOB. SBISIeTCS TH f TIMHEHHOH?

Permienne. UimeM nmonmmnaoM JKeramkiHa P (A"f y J ) B BHJIE:

P(x,y)=c,®c,®c,ydcyxy.

HC]’[DJILS}*‘H Tﬂ,ﬁJHII_[‘y" HCTHHHOCTH JIJIA f z , HMZcM
P(0,0)=c,=1=¢,=1,
P(0,1)=¢c,® c,=0=1® c,=0=c,=1.
P(1,0)=c,® c,;=1=>1®c,=1=>c,=0.
P(1,1)=c,®c,®c,®c,;=1=2100D 1D c,=1=>c,=1.
vrak, [=19YOX _ e mmeiima
KﬂHTpﬂ.]IthIE BOIIPOCHI H 3aJJaHHH

AOKYMEHT MNOANWMCAH HHA?
SNEKTPOHHOW NOANMUCHIO

Ceptudurkar: T2000002A633E3D113AD425FB50002000002A6 |0B.
Bnapeney:  leBayxosa TaresHa AnekcaHapoBHa I3y SKBHBaJIEHTHBIE IIPEOOPA3OBAHILL.
g 15. Xy2?xVy o X,

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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X2y, 0. [Xy‘a.f@]@i,

. 6. X®y)o(ZX),
3. XV, 10. XVJL, 17 lzay)®(yvxz),
4. (xvy)z, 1. (x2y)y2x), 18 (xVy)21zly,
5. A7z, 12. xVyvz, 0. [Xxey¥xBx7),
6. Xyx®y), 13, XOyvr, 20, (X2 o xyz|VIXyDZ).
- XJIVXY, 14 XVYZVXyZ,

4. Tloctpoiire nomuHoM JKerankmnHa MeTOIOM HeE OIPeNeIEHHBIX KGBd)(bHL[HeHTGB
| (xeylez, e XyVyIVItViz, s z9x)®(x]y),
. X3 y=2z), 0 x¥y2xVy x|y, 6. [xVy|2(z©X),
3 X[y Nz, 10. Xx¥y2x|y®x, 17 (xvy)2(2®x),
2. 0(x®y), 112X < (X|y), 18, (22x]) < (y[x),
5. XYLVXYIVXYLZ, 12, xly)2z)®y, 0. l[x¥y|]2z)®y,
6. (xyllydz), 13, (xVy)2z2©X), 0. | XVY]RZeX].
7 [x3yvz)lx, 14, (x]7)@[22%),

5. Ilocrpoitte mommHOM JKerankmHa, eciii (PYHKI[HH f (X y Y :3] H

3aJJaHHBI BEKTOPOM CBOHX 3HAYEHHH

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);

10) (0010 0011):

11) (1111 1100 1011 1001);
12) (1101 0011 1101 0011);
13) (1100 1011 1111 1011);
14) (0101 0101 1110 0011);
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).

Pexomenoyemana numepamypa:
OcHoBHAs JIMTeEpaTypa:

= .

AOKYMEHT MoarmMcAH
SNEKTPOHHOW MOAMNCHIO
Ceptudurkat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Hlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

f[xlaxhxhxd,]

THKe. MaTeMaTHyeckas JIOrHKa: yueOHOe
JI. A. CeBacThaHOB. — Mocksa : PoccHICKIHIH

— PexumM gocTtyia:
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JlonmoJIHHTE/ILHASA JIMT 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

IlpakTuueckas padora Nell. PasmemieHns, INIepecTAHOBKH, COYETAaHHA B
KOMOHHATOPHKE.

Ilens 3amamusa. V3ydurh OCHOBHBEIE KOMOHMHATOPHEIE OOBEKTHI H 00IacTH HX
BO3MOKHOT'O IIPHMEHEHHS.

3HaHUA U yMeHUA, npuUodpemaemsie CHY0ECHMOM 6 Pe3yJibNane 0C60CHUA MeMbl,
dopmupyemole KomnemeHyuu. 3HAET PasMEIEHHS, IIEPECTaHOBKH, COYETaHHS M YMEET HX
IIPUMEHSTE ITPH PEIEHHH 3a1aY.

Teopemuueckan uacme.

KoMOHHaTOpHKa - 3TO pas3fel MareMaTHKH, B KOTOPOM H3YYarOTCS BOIIPOCEI O TOM,
CKOIIEKO Pa3/IMYHBIX KOMOHHAI[HMI, MTOJYMHEHHBIX TEM IIH HHBIM YCIIOBHSM, MOKHO COCTAaBHTh
M3 3aJaHHBEIX OOBEKTOB. OCHOBEI KOMOMHATOPHKH O4YEHL BaKHBI JJIS OIIEHKH BEPOSTHOCTEH
CIIYUAHHBIX COOBITHH, T.K. HMEHHO OHH ITO3BOJISIOT ITOACUHTAThH IPHHI[HMITHAIBLHO BO3MOXKHOE
KOIIMYECTBO Pa3IMYHBIX BAPHAHTOB Pa3BHTHUS COOBITHI.

OcHoBHas (popMyJIa KOMOHHATOPHKH

[Tyctp mmeercsa k rpymmn siIeMeHTOB, IIpHYEM 1-9 IPyIdla COCTOHT H3 1; 3JIEMEHTOB.
BribepeM 110 OIHOMY 3IEMEHTY M3 KaXIAOH TI'pyImml. Torga odimee 4ucIo N CIocoOoB,
KOTOPBIMH MOKHO ITPOH3BECTH TaKOH BEIOOP, OIpeJensieTcsl COOTHOIeHHeM N=n, *n,*n;*...*n,.

IIprmvep. [loscHpM 3TO IpaBHIIO Ha ITPOCTOM IpHMepe. lIycTh MMeeTcs IBe I'PYIMILI
BIIEMEHTOB, IIPHYEM IlepBas I'PYIOIa COCTOMT M3 I1; 3JIEMEHTOB, a BTOpas - H3 N: 3IIEMEHTOB.
CKOIIPKO PasIMYHBIX ITap 3JIEMEHTOB MOKHO COCTABHUTH H3 3THX ABYX I'PVIII, TaKHM OOpa3zoM,
yTOOKI B ITape OBIIO IT0 OJHOMY 3JIEMEHTY OT KaKIOH I'PYIIIIHI?

JIOITyCTHM, MBI B3SUIH IIePBBIH 3IeMEHT M3 IIEPBOH I'PYINOIEI H, HE MEHS €ro, Iepedpanu
BCE BO3MOJKHEIE ITAPBI, MEHSSA TOIBKO 3IIEMEHTHI M3 BTOPOH I'PVINIBL. TakuX Iap IS 3TOro
AIIEMEHTA MOKHO COCTABHTH I;. 3aTEM MBI O€peM BTOPOH BJIEMEHT M3 IEPBOH I'PYIIIHI M TAKKE
COCTABIIIEM JJISI HETO BCE BO3MOJKHBIE ITaphl. TakuX map Toxke OyAeT n,. Tak KakK B IIEPBOH
TPYIIIIE BCETO 1y BIIEMEHT, BCEr0 BO3MOIKHBIX BAPHAHTOB OyIeT 1, *n,.

[Iprvep. CKOMBKO TPeX3HAaYHBIX YETHBIX YHCENl MOKHO cocTaBHTh M3 1H(pp 0, 1, 2, 3, 4,
5, 6, ecH I PBI MOT'YT TIOBTOPSTHCSA?

Pemenue: n,;=6 (T.K. B KaueCTBe IIePBOH LIH(PEI MOKHO B3ATh TF0OVIO IHppy u3 1, 2, 3,
4,5, 6), n=7 (T.K. B KaueCTBe BTOPOI IM(PHI MOKHO B3ITh M00OVI0 Imdppy n3 0, 1, 2, 3, 4, 5, 6),
ns—4 (T.K. B KauecTBe TPeTbeH IH( Pl MOKHO B3ITh TH00YI0 IHppy H3 0, 2, 4, 6).

Htax, N=n;*n,*n;=6*7*4=168.

B ToM ciy4yae, Korjia BCe I'PYIOIBI COCTOST H3 OQHHAKOBOI'O YHCIIA 3IEMEHTOB, T.€.
=T>=...Ik=11 MOKHO CUHTaTh, UTO KaKIBIH BEIOOP ITPOM3BOAUTCS M3 OJHOM H TOH K€ I'PYIIIIRL,
IIpHYeM 3JIEMEHT TTOCIe BBIOOpa CHOBa BO3BpAIlAeTCSd B IPYINTY. Torga 4HcCIO BCEX CITIOCOOOB
BBIOOpa paBHO 1. TaKoil crtocod BEIGOPa HOCHT Ha3BaHHE BEIOOPKH ¢ BO3BPAIIEHHEM.

[IprMep. CKOTBKO BCEX YeThIPeX3HAUHBIX YHCEI MOKHO COCTaBHTE M3 TP 1, 5, 6, 7, 87

Perenue. JIg KaXaoro paspsijia YeThIPEX3HAUYHOIO YHCIIa HMEETCS ITSATh BO3ZMOKHOCTEH,
sHAYHT N=5%5%5%5=54=625.

PaccMOTpHM MHOKECTBO, COCTOSIIME M3 N BIIEMEHTOB. JTO MHOXKECTBO OYIeM Ha3bIBATh
reHepaIbHOH COBOKYITHOCTBIO.

PasMeleHHeM H3 N 3JIEMEHTOB ITO 1M HA3bIBaeTCA JIFOOOH YIIOPSAOYEHHBEIN HAOOp M3 1M
DPa3IMYHBIX 3JIIEMEHTOB. BRIODAHHEIX W3 T€HEPATIEHOH COBOKYITHOCTH B 1N 3JIEMEHTOB.

[NOKYMEHT NOANUCAH

SHEKTPOHHOM NOANNCHIO H3 Tpex aneMeHTOB {1, 2, 3} mo nBa OyIyT
Ceptudmkat: | 12000002A633E3D113AD425FB50002000002A6 PasMeITeHHsS MOryT OTIIMYaThCS APYT OT JApyra
Bnapeney: LHebayxoea TaTeaHa ANeKcaHpoBHA
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M
Yricro pa3MelleHHi 0003HaYaeTCs A 1 BBIYHCIISIETCS IT0 (POPMYTIE:

!

Ar =n(a-D(n-2)..(n-m+1]) =

N (n—1m)l

[IprMep. CKOIBKO CYIIECTBYET ABY3HAYHBIX YHCEIl, B KOTOPHIX ITH(pa AeCITKOB H IH(pa
€ IHHIL] Pa3IHYHbIE H HEUETHBIE?

PemeHye: T.K. HEUETHBIX IIM(QP IIITh, @ HMeHHO 1, 3, 5, 7, 9, To 5Ta 3ajJa4ya CBOAHTICA K
BEIOOPY M pa3MeIlleHHIO Ha JIBe pasHble MO3HIMH JBYX H3 ITIITH Pa3IHYHBEIX IMQP, T.€.
YKa3aHHBIX YHCEN OVIET:

AZ=5-4=20
CodeTaHHeM H3 11 BJIIEMeHTOB I1I0 1M HazBIBaeTCcd JTHOOO0H HE}H‘[GPH,[[G‘IEI—H—ILIﬁ Haﬁﬂp H3 111
Pa3JITHYHBIX 3JIEMCHTORB, BLIﬁpElI—]HLI}{ H3 FEHEpﬂHBHDﬁ COBOKYIIHOCTH B 11 3JICMCHTOB.

[Ipmvep. Jlnsa mHOXkecTBa {1, 2, 3 }couerammsavu seierotes {1, 2}, {1, 3}, {2, 3}.

m

C,

Yicno codyeTaHHI 0003HaYaeTCcs H BBIYHCIDCSTCHA 110 Q)ﬂpme:

o 1!
Il
trl (n — 1)l
[Ipimep. CKOIMBKHMMH cItoco0aMH 4HTaTellb MOJKET BBEIOpaTh JBE KHIDKKH H3 IIECTH
MMETOIHXCS?
PemeHne: Yuciao crioco0OB paBHO YHCIY COYETAaHHMH M3 IECTH KHILKEK IO IBE, T.€.
PaBHO:
Bl 26
O =—=—=15
2140 2l
[lepecTaHOBKOH H3 N 3JIEMEHTOB HAa3bIBASTCS IIFOOOH YIIOPSAOUYEHHBIH Halop STHX
BIIEMEHTOB.

[Ipivep. BceBO3MOKHBEIMH IIEPECTAHOBKAMH MHOXKECTBA, COCTOSINETO M3 Tpex
aneMeHTOB {1, 2, 3} smismores: (1, 2, 3),(1,3,2),(2,3,1),(2,1,3),(3,2,1), (3,1, 2).

YHCIIO pa3HMyHBIX IepecTaHOBOK H3 N 3JIEMEHTOB O0O03HayaeTcqd P, H BEIUMCIISETCS IO
dopmyie P,=n!.

[Ipivep. CkoOIbKHMH crtoco0aMi CEMb KHHT Pa3HBIX aBTOPOB MOXKHO PacCTaBHTL Ha
TIIOJIKE B OJHH PSI?

PermeHne: sra 3ajJadya O YHCIE IIEPECTAHOBOK CEMH pasHeIX KHHT. KmMmeerca P=7!
=] *2*3%4*5%6*7=5040 crtoco00B OCYIIeCTBHTh PaCCTaHOBKY KHIT .

KOHTpOJIbHbIE BONIPOCHI H 3aaHHA

1. Pacroicanie OJHOro IHS COAEPKHT 5 YVPOKOB. OIpelelIHTh KOIHYECTBO TaKHX
PACITHCaHHH IIPH BRIOOpe M3 11 JUCITHIUIHH.

2. KoMHCCHSI COCTOHT H3 IIPeACeaTels, €ro 3aMeCTHTENS H €Ile IITH YEIIOBEK.
CKOIBKHMH CITOCO0aMH YJIEHEI KOMHCCHH MOI'YT PacIpPeIe/InTh MeXIY cOO0H 00S3aHHOCTH?

3. CKOIBKHMMH CIIOcO0aMHM MOJKHO BBIOparhk TpexX MACKYPHBIX H3 IPVIIELI B 20
YeJIOBeK?

4. CKOIBKO Pa3sIHYHBIX 3BYKOCOYETAHHII MOXKHO B3STh Ha JeCITH BEIOPAHHBIX
KIIABHINIAX POSUIS, €CIIH KaXKI0e 3BYKOCOUYETAHHE MOKET COIEPKaTh OT TPeX IO JECITH 3BYKOB?

5. B Base ctosar 10 KpacHBIX H 5 pO30BBIX I'BO3AHK. CKOJIBKHMH CITOCOOaAMH MOKHO
BEIOpaTh M3 Ba3kl ILITh TBO3IHK OJHOIO I[BETA?

[NOKYMEHT NOAMNCAH | OB MHOTJa OOO3HAYAIOTCA IBYMS I[BETHBIMH

SNEKTPOHHOW NOAMACHIO IPYTOB MOKHO O0003HAYHTh, €CIIH HCIIOIb30BATh
Cepruchukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxopa TaTeAHa AnekcaHapoBHa
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7. YemMimioHaT, B KOTOPOM YYacTBYIOT 16 KOMaHJ, IIPOBOJHTCS B JIBa Kpyra (T. €.
Kakaasd KOMaHJa JBakKIbl BcTpedaeTcsd ¢ IOOOH Apyroi). OnpelelHTh, KaKoe KOIHYECTBO
BCTPEY CIEAYET IIPOBECTH.

8. 3aMOK OTKPBIBAaeTCS TOJIBKO B TOM CJIyyae, €cClIH HaOpaH OIIpeelIeHHBIH
Tpex3Ha4YHBIH HOMeD. [IoMmbITKa COCTOHT B TOM, UTO HaOHparOT HayrajJ TPH IH(PeI H3 3aJaHHBIX
maTH IHpp. YTajgaTh HOMEP yJaloch TOMBRKO Ha ITOCIIeJHeH M3 BCeX BO3MOMKHBIX ITOIBITOK.
CKOJIBKO ITOITBITOK ITPEAIIECTBOBAIIO YIAYHOH?

9. M3 rpymiel B 15 dYemoBeK BBIOHPAIOT YeTHIPeX VYYACTHHKOB 3CTa()eThl
800+400+200+100. CrompkHMH cIioco0aMH MOKHO PacCTaBHTL CIIOPTCMEHOB IIO HTallaM
acTaeThI?

10. KoMaHma M3 IISTH 4YETIOBEK BBICTYIIAET Ha COPEBHOBAHMSX II0 IUIABAHHIO, B

KOTOPBIX YYacTBYIOT ellle 20 cropTcMeHOB. CKOIBKHUMH CIIOCOOAMH MOI'YT PacIIpeelIHThCS
MecCTa, 3aHIThIe WIeHaMH STOH KOMaHIbI?

11. CKOIBKHMH CITOCOOAMH MOXKHO PAacCIIOJIOKHTh Ha IMaXMaTHOH JOCKE JBE JIaJbH
TaK, 4YTOOBI OJHA He MOITa B34Th Apyryro? (OmHa Jaabd MOKET B3ATh JAPYIYIO, €CIIH OHa
HAaXOJIHTCS ¢ Hell Ha OHOI TOPH30HTAIH WIH Ha OJHOI BePTHKAIH IITaXMaTHOI JTOCKH.)

12.  JIBe maapH Pa3IHYHOIO I[BeTA PACIIONOKeHBI Ha IMaXMaTHOH JOCKe TakK, 4YTO
KaK[as MOKeT B3STh APYTryi0. CKOJIBKO CYIIECTBYET TaKHX PacCITOI0KEeHHH?
13.  Ilopsmok BBICTYIDIEHHS BOCBMH YYaCTHHKOB KOHKYpPCa OIpeJeNsieTcs KpeOHeM.

CKOIBKO Pa3IIMYHBIX HCXOORB KepeObeBKH ITPH 3TOM BO3MOKHO*
14. Tpuaare 4enoBekK pasOHUTEl HAa TPH TPYIOEI 10 JECATh YElIOBEK B Ka)KIOH.
CKOIBKO MOKeT OBITh Pas3siIHYHBIX COCTABOB I'PYIII?

15. CKOIBKO YeTHIPeX3HAYHBIX YHCEN, JEIIIHXCSI Ha 5, MO)KHO COCTaBHTh H3 ITH(P
0,1, 3,5, 7, ecmi KaKJ0€e YHCIO He JOIKHO cofep KaTh OJHHAKOBBIX IH(QP?
16. CKOIBKO Pa3IHYHBIX CBETSIMXCS KOJIEI[ MOJKHO CHEJIaTh, PacIIONOXHB II0O

OKPYKHOCTH 10 pasHOIBETHBIX JIaMITOYeK (KOIbI[a CYHTAFOTCS OJHHAKOBBEIMH ITPH OJHHAKOBOM
TTOPSIIKE CIeJOBaHHS IIBETOB)?

17. Ha xmroxHON 1nonke romermnaercsa 30 ToMoB. CKOIMBKHMH CITOcOO0aMH HMX MOJKHO
PacCTaBUTh, UYTOORI ITPH 3TOM IIEPBEIH H BTOPOH TOMA HE CTOSIIH PSIOM?

18. YeTrIpe cTpenka JOMKHBI ITOpasHTh BOCEMb MHINeHel (KaXXABIH IO JIBE).
CKOIBKHMH CITOCO0aMH OHH MOI'YT PacCIIpeIelINTh MHIIIEHH MeXIY cOO0H?

19. M3 rpynmel B 12 4elnoBeK eXeOHEBHO B TeueHHE 6 JHEH BBRIOHPAIOT JIBYX
IeKYPHBIX. OIpeleInTh KOIHYECTBO PasIMUYHBIX CIMCKOB JIEKVPHBIX, €CIIH KaKIbIH 4YeIIOBEK
IEKYPHUT OIIH pas.

20. CKOITBKO YeTBIpeX3HAUYHBIX YHCeN, COCTaBIeHHBIX H3 Iudp 0, 1, 2, 3, 4, 5,
comepkatr IHdpy 3 (IEQPLI B YHCIIaX He TTOBTOPSIOTCS)?
21. JlecsaTs TPVYIIT 3aHHMAOTCS B JECSATH PACIIONOKEHHBIX IIOAPSH ayIHTOPHSIX.

CKOJIBKO CYIIECTBYET BAPHAHTOB PACIMCAHHS, IIPH KOTOPBIX IPpyImIbl Nol 1 No2 Haxoaiwmicek OBl
B COCEHNX ayIUTOPHSIX?

22. B typHHpEe y4YACTBVIOT 10 1maxmaTucTOB. OIPeJelTh KOIMMYECTBO Pa3IIMYHBIX
pacIlHCaHHH TIepBOro Typa (pacmcaHHS CYHTAIOTCSA Pa3IHYHBIMH, €CIH OTIIHYAKOTCS
y4aCTHHKAMH XOTS ObI OJHOH ITAPTHH, IBET (PHI'YP H HOMEP JOCKH He YUHTHIBAIOTC).

23. [IlecTh sOIMMKOB pasMYHbIX MAaTEPHAIIOB JOCTABISIOTCS Ha IATh 3TAXKEH CTPOHKH.
CKOIIBKMMH CITOcOOaMH MOJKHO PACIIPENEIINTE MAaTEPHAIIBI ITI0 3TakaM? B CKOIBKHX BapHaHTax
Ha ITSTHIN 3TaK JOCTABIIEH KaKOH-THOO OJMH MaTepHan?

24, JIpa 1ouranmbOHA MOMKHBEI pasHecTH 10 rmicem mo 10 aapecaM. CKOIBKHMH
crioco0aMH OHH MOT'YT PacIpelelInTs padory?

BOKYMEHT NOAMUCAH
SNEKTPOHHOM NOAMUCHIO
Ceptuchmkar: 12000002A633E3D113AD425FEBS0002000002A6

Bnapeneu: |1 WeGayxosa TaTbaHa AnekcaHapoBHa reMaTHke. MareMaTHyeckas JOrmka: ydyeGHOe
JI. A. CepactpsaHoB. — Mockea : PoccHICKIIH
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VHHUBEpCHTET  IpyxkOpl  Hapomos, 2014, — 120 c¢. —  Pexmm  JocTVIIA:
http://www 1prbookshop.1w/22190 html

J{onmoJIHHTE/ILbHASA JIMT €paTypa:
Xarrapth, P. J[HckpeTHas MaTeMaTHKa JJI9 IPOrPaMMICTOB ;| yueOHoe nocobue / P. XarrapTH.

—  Mockea :  Texsmocgepa, 2012. — 400 c¢. —  Pexmm  JOCTYIIa:
http://www 1prbookshop.ri/12723 html

IlpakTnueckana padora Nel2. IloacramoBku. buHoMHAIbHBIE KO03()(HIHEHTDHI.
PazoneHns.

Ilenv 3amamua. PaccMOTpeTh BO3MOXKHOCTE IIpHUMeHeHHS OmHoMa HprOTOHa K
VITPOIIEHHIO BEIYM CIIMTEIBHEIX JIEHCTBHIH.

3HaHUA U YyMeEHUA, npuodpemaemole CMYOCHMOM 6 pe3VibmAme 0CE60E€HUSA MeMbl,
dopmupyemole KomnemeHuyuu. 3HaTh M YMETh IIPHUMEHSTH alTOPHTIM HCIIOIb30BaHHI
OnmHOMa HBIOTOHA M IepeCcTaHOBOK JIS PEIeHHS IIPAKTHYECKHX 3a/1ay.

Teopemuueckasa uacme.

[TogcTaHOBKOM (N-OH CTEIIEHH) H3 N 3JIEMEHTOB HA3BIBAETCS B3aHMHO OJHO3HAYHOE
OoToOpakeHHe MHOXKECTBA H3 N CHMBOIOB Ha ceOd. OOBIYHO 3IEMEHTBRI 3TOIO MHOXKECTBA
HYMEPYIOTCSI H OTOXKIECTBIIIIOTCS C 11 YHCTIaMH HaTYPaIbHOT O PsIfia YHCEIL.

[IprMep. BMecTo IOJICTAaHOBKH - oToOpakeHHsI 3JIeMeHTOB MHOKecTBa X={a, b, c, g}, -
TOBOPAT 00 oToOpakeHHH MHOKecTBa {1, 2, 3, 4} u 0003HaYarOT 3TY IMOACTAaHOBKY KaK

1 2 3 4
2 4 1 3

YMHOKeHHEe ITOACTAHOBOK - OIICpAaIlitd, KOTOpPadAd CTABHT B COOTBECTCTBHC }fHDp}II[DIIEI-H-IGﬁ
Imape IOJCTAHOBOK I1- OH cTelleHH A H B TPEThIO ITOACTAHOBKY C TOH e CTEIleHH II0 IIPpaBHILY.

1 2 3 ... n
A= ,
S T T r. .
] 1 1= i 1
B — .1 .E -.:n .n ,
J1 Jz2 Jz  --+. Jn
1 2 3 ...
o= 2 !
1 Jz 13 -« In

PaccMOTpHM H3BEeCTHEIE (POPMYJIBI:
(a+b1 T = a+h |
(a+b1° = a®+2abh+h®,
(a+b]® = a’+3a'b+3ab +h".
AHAIOTHYHO MOKHO BBIYHCIISITE OCTaJIbHBIE CTEIEHH, HO MBI BMECTO ITPOJOIDKEHHS
TaKOH ITOCIeIOBaTEIbHOCTH (DOPMYT CPOPMYITHPYEM OOIIYIO TEOPeMY O HHX.
Teopema. CripaBegmiBa popmyna (OrmHoMa HprO0TOHA):

(& +b)™ =a™ + %ﬂ”_lb P nln—l) gn—2p2 4

. 2
A “'C“_l;”:n_i!;' _(n—k41) ﬂ:n.—.i.'b.if o+ IEIJI'.'.F

Rl=1.2.3....-(k—1)k, kl=(k—1)k, O0l=1

m

HC]’[GJILB}J’H HHCIIAa C“ MOZKHO 3arrrcars OHHOM HproTOHA:
(a4 b)" =Ca™ + Cla th+ ...+ Cran=kpk 4+ .+ COnpm,

OKYMEHT NoannucAH -
BH%I{TPGHHGH ﬂ%ﬂl‘lMCb}ﬂ "IM KOS QHIMEHTOM.
Ceptucbukat:  12000002AB33E3D113AD425FB50002000002A6 /HHOMHAIIBHBIX KO3( (PHIHEHTOB!
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1, 27 = If__fEL + Ci + ...+ C‘; -~ CEOMCTEO CYMMbl OMHOMWanoHBR KOo30oryHeEHTOE;

NI o T — TR - '
2, 'i’n =L - CEOACTEO CHMMETRMM;

- = 1 _ mtl .
3 OOt = *n-|-+1 - CEOACTEO CNOXEHWA,

KﬂHTpﬂJ]LHbIE BOIIPOCHI A 3aJJaHHH

1. PasmosKHTh, BEIYHCIHB GHHOMHANIBHEIE KO QHIMEHTHL: (a + b)’; (a + b)'".
' 112
1
a+—
|

! HaiiTH Ko PHULMEHT IIPH a’.
B

2a——

2. B pasznoxeHnu

3. B pasznoxeHnu HaiTH K03 QHIIHENT IIPH a”
4. Iloctponre TpeyronbHUK Ilackans mpu n=12.
5. Beruncmmire wncira @epma v MepceHHa IpH n=4.

(x=2)+(x—4)=64
()
X , HC COACPAIICT O X.

(Vas——)

8.HalTH ITSaTeIN YiIeH pas3iiokeHHsa OHHOMa V3a .
O Haiittn cymmy OHHOMHAIBHBIX KO3((HIMEHTOB WIEHOB, CTOSINHX HA HEYETHBIX MeCTax B

0. Perurs ypaBHeHue

7. Haifitu HOMED WieHa pas310KeHHSI OHHOMA

1
6 (X ty ) 6 i 0
pﬂBHG}I{EHIIH HHOMA . cCIIM OHMHOMHAJIIEHEII KGB(b(l)HHHEHT TPETBETG HIIeHA4a Ha
OoIbIIe GHHOMHAILHOTO KO3(¢ (pHIEHTa BTOPOro YIIEHA.

(ﬂ2~/5+3/7ﬂ)”

10.Hamtn ceapMOH WIIEH Pas3lIOokeHHS OHHOMA , eci OHHOMHAJIbHBIH

KO3()(pHITHEHT TPETHETO WIeHa paBeH 306.

5 3 36
11.CKOJIbKO WIEHOB pa3IoKeHHI OHHOMA ( \/§+ ﬁ ) SIBJISTFOTCS 1[ETTBIMH YH CIIAMH?
0 1 2 =2 3 =3 4 4 5 =5
+ + + + +
12 BRIYHCITTE CyMMY Co#2Cs+ 27 Cs+2 Co+2 C+27C5

13.Haiittn anreOpanyeckKyr0 CyMMY KO3((HIEHTOB MHOIOYJIeHa OTHOCHTEIIBHO X,

17
IIOJTY4AEMOI'0O B PasloKeHHH OHHOMA (3 x—4 )
—1/\n
/i
14.CymMa HeYeTHBIX OHHOMHAIBHBIX KO3((HIHEHTOB Pa3IoKeHHS ax+X paBHa
512. Hanrtu cimaraemoe, He cOJIepIKalllee X.
16

15 1Ipn KakHX 3HAUEHHSIX X YETBEPTOE ClIaracMOE PaslIOKEHHS (5+2X ) OOJIBINE JIBYX

COCeHHX C HHM ClIaracMpIX?

I
V22

16. HpH KdKOM 3HAUCHHH X HUCTBCPTOC CIIAI'dCMOC Pa3JIOKCHHA | - B

ABAAIlaTh Pda3 OOJIbIIE 11, €CJIH OHHOMHAJIbHBIH Kﬂﬁ(b(bIH_UIEHT HETBEPTOI'O ClIAal'daCMOI'O

OTHOCHTCSI K OMHOMHAIIEHOMY KO3(D(PHIHEHTY BTOPOIO claraeMoro Kak S : 17

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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L+3

V2

HETBEPTOI'O CJIAI'd€MOI'O PA3JIOKCHIA K TPETBEMY OBIIIO PaBHO 3 \/E ?

17. B xakyr0 HauOOIBIIYIO CTEIIEHD CIIEAYET BO3BECTH OHMHOM YTOOBI OTHOIIIEHHE

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.

—  MockBa :  TexnHocdepa, 2012. — 400 c¢. —  Pexmm  gocTyma:
http://www 1prbookshop.1w/12723 html

IIpakTruueckas padora Nel3d. OcHoBHbIe XapakTepHcTHKH rpadgoB. MaTpHibl
CMEKHOCTH H HHIIHIeHTHOCTH. Onepanun Haa rpadgamu.

Ilens 3anamus. VI3ydynTh BO3MOJKHBIE CITOCOOBI 3aJaHH S Irpad)OB, aJr OPHTM BBIITOIHE HHS
OIepali HaJl rpaaMH.

3HaHUA U YyMeHUA, npuodpemaemvle CHYOeHMOM 6 pe3yibmdame O0C60€HUSL Mmembl,
gopmupyemoie KomnemeHyuu. 3HATH H YMETh PEAM30BBIBATL Ha IIPAKTHKE OCHOBHBIE
CIIOCOOKI TTpeICTaBIEHH I'Pad)OB H OIlepallHi HaJ IpadaM.

Teopemuueckan uacme.

I'padpom G(V, E) HazpIBaeTCsI COBOKYITHOCTh JBYX MHOKECTB — HEITYCTOI'O MHOKeCTBa V
(MHO)XKECTBa BEPINHH) H MHOXKecTBa E HEYIIOpSAOYEeHHBIX IIap Pa3IHYHBIX 5JIEMEHTOB
MHOXecTBa V (E — MHOKecTBO pebep HIIH IyT).

G(\V,E=«V,E), Vo, EcVXV, E=E".

[Tpn sToM myra (a,b) Ha3pBaeTCsS HCXOASMINEH H3 BEPIIHHEI A H 3aX0 SIIEH B BEPIIHHY b.

DIEMEHTHI MHOXKECTBAa V Ha3bIBAKOTCS BEPIIMHAMH (HIJIH Y3IIaMH, HIIM TOYKaMH) I'pada
(G, a aIeMeHTH i3 E — ero peGpami (MITH ITHHISMII).

tb—-u

A0 .-.qél’?x
.-"r h lq-."
Ed ® C
I = 5
._.-"_r-- H\\\I [j r_‘--.-.-.-,//..
d [\. A - =h

._______.el

JlyTy, BRIXOAAIIYIO H3 HEKOTOPOH BEPIIMHBI H 3aXOIIYIO B TY K€ BEPIIHHY, OyaeM
HAa3BIBATh nemieil, a JIYTH, BRIXOASINE H3 OJHOH H TOH jKe BEPIIHHBI H 3aXOASIIHE B OTHY H TY
Ke BepIIHHY, OyZleM Ha3bIBaTh kpamubivmil. TaK, IYTH €s H € SBILIFOTCS KPaTHBIMH, a JyTra €; —
neTiied. BeplmHy, H3 KOTOPOH HE BHIXOAHT H B KOTOPYIO HE 3aXOJUT HH OJHA JIyra, OyjeM
HA3BIBATh 1304upoearHoil. Harmpumep, 1 — H30JIMPOBaHHAS BEPIIIHHA.

BepnmHa v HHITHJeHTHa peOpy €, eclIH VEe; TOra ellle TOBOPST, YTO € eCTh peOpo IpH
v. J|Be BepIIHHBI, HHI[HJEHTHBIe peOpy, CYTh €ro KOHIIEBBIE BePIIHHBI WIH KOHIBI, Pedpo

COEMHHAET CROH KOHITERRIE BEDITTHHEL.

angﬁgﬁnggﬁ%gﬁai:m HOBATCIIbHOCTE BCPIIHH H pEﬁEp Vo, €1, Vi1, €1,

Ceptudpmkar: - 12000002A633E3D113AD425FBS0002000002A6 MNICMCHTA COCJHHCHBI pEﬁpGM. BaIﬁ.dKH}fTElH LICTIE
Bnapeneu,; llleBayxora TateAaHa AnekcaHipoBHa
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Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

['pad HazBIBAETCS CBSIBHBIM, €CIIH IIFOOBIE JBE €0 HE COBMAJAIOIIIE BEPIMHHEI COeHHEHEI
MAPILIPYTOM.

JIima MHOTMX 3aJay HEeCYINECTBEHHO, SBILIFOTCS IIH pebpa OTpe3KaMH IIPSMBIX HIIH
KPHBOIMHENHBIMH JYTAMH, BayKHO JIHIIL TO, KaKHE BEPIIMHBI COEMMHSIET Kaxoe pedpo.

Ecmi peOGpam rpada nmpHaaHbl HaIIpaBIIEHHS OT OJHOH BEPIIHHEL K APYTOH, TO TAKOH I'pad
HasbIBACTCS opueHmipoeannsiv. PeOpa OpHEeHTHPOBAHHOIO rpada HA3BIBAIOTCSI OvedamiL.
COOTBETCTBYIOIIHE BEPIIHHBI OPHEHTHPOBAHHOIO Ipad)a HA3BIBAIOT Hayanom W koHijom. Ecmm
HaITpaBIIeHH S pedep He YKa3bIBAaIOTCS, TO Tpad Ha3bIBAETCS HeopueHmipoearHvim (HWIH IIPOCTO
rpagom).

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

X= {.1‘1:, X2, X3, I4}:,

A — {fh: (Ih IQ)J ax—\ X2, .1'?3), (l3 :(Ih Ig)J (14— (Ia, .1'?4)}.

X1 O\
a3
.
| o~ O
7
X2()

Ha crepyromnieM pHcyHKe H300pakeH OpHeHTHpOBaHHEIN rpadp G = (X, 4).
X= {.1‘1, X2, X3, .1'?4}:.
A= {.fh — (.1‘1 . .I?j):. a> — (.I?1 . .1‘3):. s — (.1‘3:..1?4):. 4 — .1'?3:,.1?3)}.

.1:2 ﬂ,4 .Tj
Q- fﬂo
th a3
P
o~ s
11 Xa

["'padp, HMErOIHIT KaK OpHEHTHPOBAHHBIE, TaK H HEOPHEHTHPOBAaHHbIE peOpa, Ha3bIBACTCS
CMEULAHH bIM.

PaszmmunHeie peOpa MOTYT COEIHUHATh OJHY U TV K€ ITapy BEPIINHH. Takue pedpa Ha3bIBAIOT
kpamuvimil. I'pad, colep K alHi KpaTHbIe peOpa, Ha3bIBACTCSI MYIbMUZPADOM.

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

PeOGpo MOXKET COeQUHATH BEPINHHY caMy ¢ coOoH. Takoe peOpo Ha3BIBAET CS neniiell.
['pad ¢ xpaTHRIMH peOpaMH H IIETISIMH Ha3bIBAETCS nceedozpagom.

MmuosxecTBO pebep rpada MokeT OBITh ITYCTHIM. MHOJKECTBO BEPINHH I'pada HE MOXKET
OBITH ITycTHIM. Hanpumep, HIDKe H300pakeH OpHeHTHpOBaHHBIH Irpad G = (X, 4).

X: {xljxg,xg,.:m },

A=19
Xz 1
O O
O O
X1 X4

Kak B ciy4yae OpHEHTHPOBAHHOIO, TaK U B ClIyyae HEOPHEHTHPOBAHHOIO pedpa roBOPAT,
AOKYMEHT MOANUCAH STH BEPIIHHEI COeJHHEHBI a.
AEKTPAHHON NOALMCRIO s YHCIIO pedep, HHIMAESHTHBIX 3TOH BePIIHHE.

Bnapenet: ' 'lUleBayxopa TateaHa AnekcaHapoBHa /P OBAHHOIL, A CTENIEHD 1 — aucayei.
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J71s1 OpHEHTHPOBAHHOTO I'pada MHOKECTBO BEPIIHH, B KOTOPBIE BEAYT IYTH, HCXOISIIHE
M3 BEPIHHEI X, 0003HauaroT G(x), To ecTh G(x) = { yv: (x vy )= G}. MHOXecTBO G(x) Ha3bIBAIOT
obpazom BeplmHBl x. CooTBeTcTBEHHO G '(y) — MHOMKECTBO BEPIIMH, H3 KOTOPBIX HCXOIIT

IyTH, Beqymee B BepurrHy v, G'(v) = {x: ( x , v ) =G)}. MHoxecrBo G'(y) Has3BIBaIOT
npoobpaszom BEPIIHHEI V.

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

a b

2. Marpmija cMeXHOCTH - KBaJpaTHas MaTpPHI[a, Pa3MEPHOCTH, PaBHOH KOIIHYECTBY
BepumH. [Ipa 3TOM af 1, j |-1ermoe 4HcIo, paBHOE KOJIHYECTBY PEOEP, CBSBBIBAIOIIHX 1-10, J-IO
BepLUIMHY. EcIH B rpade HET IeTelb, TO JAHArOHaJIbHBIE 3MIeMeHTHI paBHEI 0 . Ecmm péGpa He
TTOBTOPSIFOTCSA, TO Bce sneMeHTHl 0 mmm 1. EcioH rpad HeOopHeHTHPOBAHHBIN, TO MaTpHIIA

CHMMCTPHYHA.
3. ME],TPIH_[E], HHITHOIEHTHOCTH — MaTpHIla pPasMEPHOCTH 1M X1l , TAE 1IN — KOIHYECTBO

BEPIIHH, N1 — KOJIMYECTBO peOep HIIH IVT.
f

1, ecau dyea e; ucxodum u3 eepuiuHbl Vv

—1, ecau dyza e; 3axo0um e eepwuHbl V,

2, ecau Ej nenuvisa npu eepuluHe Vv,

| 0 e npomueHom ciayuae
4. CrmcoK CMeXKHOCTH (HIIH CIIHCOK MHIMMASHTHOCTH) — CIIHCOK Ka)KJIBIH 3JIeMEHT
KOTOPOI'O COCTOHT H3 BEPIIHHEI I'pada H CIHCKa CMEKHBIX C HEH BEPIIIHH.
[Iprvep. ITo rpaduyeckoMy 3amaHHIO rpad)a COCTaBHTh MAaTPHIY CMEKHOCTH, MaTPHILY
HHITHeHTHOCTH

I.-"_‘\.

-________________- V1 ;“.UIH‘
A =
e ol
— |
— ) ______v]_ "H lf__,.a'
WA
|I I|
1 1 0 0
-1 0 1 -1
Permienye: MaTpuiia cMeXHOCTH | 0 -1 -1 1 MaTpHlla HHITHIeHTHOCTH
0 11
0 0 1
0 1 0
NOKYMEHT NMNOoAanncAH

3MNEKTPOHHOW NOAMUCLIO M HaJ| T'padamu

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
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1. HeopreHTHpOBaHHBIH (OpHEHTHPOBAHHEIH) I'pad G[.V :E) Ha3bIBAIOT JOIOIHEHHEM

HEOpHEeHTHpPOBaHHOrO (opHeHTHpoBaHHOro) rpada G(V, E), rme - E _ pomomuerme
MHOKeCTBa E 10 MHOKeCTBa BceX HEYIIOPSIAOUYEHHBIX (YIIOPSIOYEeHHBIX) ITap Ha V.
2. O6pemuuenneM rpagoB G (Vi, E1) 1 G (V2, Ez) (obo3HaueHne Gi(Vi,E ) UG2(Vs, E2),
mpH ycnoBHH Vi NV—=@, EiNE,=@) HazeiBaeTca rpad G(V, E), rae
V::Vl UV;& E::El UEg
3. CoepgnHenneM rpagoB G; (Vy, E)) u G: (V2, E2) (o6o3HaueHHe Gi(V,E)+ Gi(V,, E2),
pH yeimoBHH Vi NV,=@, E;NE.=@) HazeiBaerca rpad G(V, E), rae
V=ViuV.& E:=E|UE-U {E:(V1:,V3)|V1EU1& VjEVg}
4. Vapanenne BepumiHbl v u3 rpada G; (V,, E;) (obosHaueHme G; (Vy, E|) — v, 1ipu
ycnoBuH VE V) maet rpad G. (V., E,), rae
V=V\{v}& E2:=E\{e=(v,.,v))|vi=V ' v:=V}
5. Ypanenne pebpa e u3 rpada G, (V,, E;) (o6ozHauenne G, (Vy, E;) — e, mpH ycIIOBHH
e€E,) maet rpad G, (V,, E,), rae
V3::V1& E3::E1\'\{E}
6. Jlo6aBnmenne BepumHbl V B rpad G; (Vi, E;) (obo3Hauenme G; (V,, Ei) + v, 1ipu
ycnoBHH V¢ V) maeT rpad G, (V., E.), rae
Vg:=V1 W, {V}& Eg::El
7. Jlo6arneHme pedpa € B rpada G; (Vi, E;) (oboznauerne G; (Vi, E1) + e, IIpH YCIOBHH
eZE,) maet rpad G: (V,, E,), e
Vo=V, & E-=E U {E}

KﬂHTpﬂ.]]I:HhIE BOIIPOCHI A 3a4/TAHHH

1. 300pas3urs rpadpl, 3aJaHHbIE MATPHI[AMH:

0 0 1 -1 0 -1 -1 0 101 10
-10 0 0 -1 1 0 -1 0 0 1 0 1
1 -1 0 0 O O 1 O 1 0 0 1 0
1 -1 0 0 0O 0 1 1 1 0 0
0 0 0 1 1 0 0 0] 0 0 0 0
a) | I ?6) | |
| |
0 1 0 0 0 0 0 0
0 0 01 0 0 O0O0
0 00 0 0 0 0 O
1 00 0 0 00 0
0 1 0 0 0 0 1 0
0 0 00 0 0 0 1
0 00 0 0 1 0 1
1 01 0 000 0
B) | .
2. CocTaBHTh MATPHILY CMeXKHOCTH IS rpad oB:
B
AR A
A . A 7
[IOKYMEHT MOAMUCAH D C
SNEKTPOHHOW NOoANMChLIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 E E
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1) Ileperozunky (II) HykHO mepenpaBHTh uYepe3 peKy Bonka (B), xozy (K) um Memmokx ¢
karrycTtoi (M). Jlogka Tak Mana, 4TO KpoOMe IIepeBO3YHKAa MOJKET B3SATh TOJIBKO OJHH H3 3THX
00BeKTOB. KpoMe TOro, KarrycTy HEIb3d OCTaBIATh C KO30H, a KO3y — C BOIKOM. Kak
OCVIIIECTBHTE IIEPEITPaBy?

2) JIpa yegoOBeKa HMEIOT ITOJIHBIH KYBIIIHH BOJBI B 8 11, a TaKKe JBa ITYCTBIX KYBIIIHHA B 5 1
1 3 1. KaKk UM pasgeInTs BOAY ITOPOBHY?

4. I1oTOKH JOKYMEHTOB ILIHMPKYIHPYIOT MeXAy ropogamu Al, A2, A3 u ropogamu Bl,
B2, B3. MOXHO JIH IIPOIOKHTE HEIEPECEKAOIINECS MAPIIPYTHL, COSIHHSIOIHE KaKIBIH TOPO/I
A1 ¢ xaKapIM ropogom Bi?

S. Omnpegennre, Kakue Trpadpl, H300pakeHHbBIE Ha PHCYHKE HIDKE, SBILIIOTCS

VHHKYPCalIlbHBIMH?
R f B
A /\ c 4 c /\
E D E DA C
a) 5) L
i)
A A B
E F A % C
n i
E D
) e)
3) 1) E)

6. B opuce 15 xommmproTepoB. MOXXHO IH COeQHHHTh HX APYT C JIPYTOM TakK, YTOOBI
Ka Kbl OBIII COEQHHEH POBHO C TPEMS APYTHMH?

Pexomenoyemana numepamypa:

OcHoBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipmi o AHCKPeTHOH MaTreMaTHKe. MaremMaTHyecKasl 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/ILHASA JIUT epaTypa:
Xarrapti, P. JIuckpeTHas MaTeMaTHKa JJIS ITPOrPaMMIICTOB ;| yueOHOe mocobue / P. XarrapTH.

i\ [IOKYMEHT I'IE,HHHCAH 20172 — 400 C. — Pexima HOCTVIIA:
SNEKTPOHHOW Noarnvceilo
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHgpoBHa -
rpad. Kpurepun 311epoBOCTH.
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Ienvs 3anamus. Vi3yuiTh aJIrOpuTM IIOCTPOSHHS SIUIEpOBaA IMKIA B SHIIEPOBOM
MYyJIbTHIPad)e H ero IMPHIOKEHHS Ha IIPAKTHKE.

3HaHUA U YMEHUA, npuodpemaemovle CMYOCHMOM 6 pe3VibMAme 0C60EHUSL MeMbl,
dopmupyemole KomnemeHyuu. 3HATHP M YMETh PealH30BBIBATH HA IIPAKTHKE Al OPHUTM
ITOCTPOEHHS SIVIEPOBA IHKJIA B 3HIEPOBOM MYIIbTHIPade.

Teopemuueckasa uacme.

[lepBeie 3agaun TeopHH TIpadoB OBUIH CBS3aHBL C PeIIEHHEM MaTeMaTHYECKHX
pa3BJeKaTelIbHBIX 3ajlad H TOIOBOJIOMOK (33maya o KeHHrcOeprckHx MOCTax, 3afada o
paccTaHOBKe (pep3eill Ha IMaXMaTHOHM JOCKe, 3aJaud O IlepeBO3Kax, 3ajjada 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 3a1auyi 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 BEPIIHHBL 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 Ceasuviii HeopueHmupoeanuviii. Mynvmuepagd mozoa i moabKo no2oa Aenienics
21L1epPoBbIM, K020 CHIeNeHb KAMNCOOIL U3 e20 epulliH — YeniHoe Y1co.

OImHIIeM aIrOPHTM IIOCTPOSHHS HBIIepoBa IMMKIA B SHJIEPOBOM MyJbTHIpade. 3TOT
ATTOPHUTM 3aJ1aeTCS CIIEeAYIOIMMHI ITPABHIIAMH.

1. BriOpars IIpOH3BOIIFPHO HEKOTOPYIO BEPILHHY a.

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

3. Kaxmoe mnpomjicHHOe pedpo BBMUEPKHYTH H IIPHCBOHTH €MY HOMEP, Ha EIHMHHILY
OOIBIIII HOMEPA ITPEABIAYINETO BEIYEPKHYTOrO pedpa.

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

5. Haxopmsce B BeplHe X, He BBIOHPaTh peOpo, KOTOpoe SBIAETCS nepeuteiikom (T.e.
peOpoM, TIpH VyJaleHHH KOToporo Trpad, oOpa3oBaHHBIII HEBBIYEPKHYTHIMH pPeOpaMH,
pacriajjacTcs Ha ABE KOMIIOHEHTHI CBS3HOCTH, KaKIasl M3 KOTOPBIX MMEET XOTS OBl 110 OJHOMY
pedpy).

6. Ilocne Toro xak B rpade OyayT 3aHyMepoBaHBI Bce pedpa, oOpa3zyeTcs SHIepoB IHKII,
IIPHYEM TTOPSIOK HYMEPAIIHH COOTBETCTBYET ITOCIELOBATEIIFHOCTH 00X01a, pedep.

KoHTpoIbHbIE BOIIPOCHI H 32 JAHHA

1 . MmeroTcs nu B rpade SIUIEPOBEI ITHKIIBI?

IS

x> > 1

AOKYMEHT NOoAannMcAH -
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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2. MMeroT 1M TATHYTOIBHHK M IISTHTPaHHHK-TIMpaMIa C ITIETIISMH B HEKOTOPBIX
BePIITHHAX SHIIEPOB ITHKII (11ETTh)?

3. ABSIOTCS ITH 3IIEPOBBIMH I'paaMI: IMPSIMOYTOIbLHHK € ITIaBHOH JHAroHalIbio, Ky0?

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipmi o AHCKPeTHOH MaTreMaTHKe. MaremMaTHyecKasl JIOTHKa. yueOHOe
nocodue / 3. P. 3apunora, M. I'. KokoTtunkoBa, JI. A. CeBacTbstHOB. — Mocksa : PoccHIiCKHIT
VHHUBEPCHTET  ApyxkObBl  Hapomos, 2014 — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.rnv/22190 html

Jlomo/IHMTe/ILHASA 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

IIpakTinieckan padora NelS. I'aMmuiibTOoHOB rpad.

Ilens 3anamus. V3yuiTh alropHUTM IIOCTPOEHHS TaMIUIBTOHOBA I[HKIIa MHHIMAIBHOIO
BECA U €0 IIPHIIOKEHN S Ha TIPAKTHKE .

3HaAHUA U YMeEHUA, npuodpemaemole CMYOCHMOM 6 pe3Vibmame 0C60CHUSL MeMbl,
gopmupyemole KomnemeHyuu. 3HATHP M YMETh PEaIH30BBIBATE HA IIPAKTHKE Al OPHUTM
IIOCTPOEHUS I'AMIUIFTOHOBA I[HKIIA.

Teopemuueckana uacme.

['pad) Ha3BIBaETCA 2amiiibmoHOGbIM, €CIIH B HEM HMEETCS ITPOCTOH IHKIIL, COJep KaIllHil
KaXXKIyl0 BepIIHHY 5Toro rpadga. CaM TakoH I[HKII TakKKe HAa3bIBAETCS 2aMiLIbHIOHOEGHIM.
I'amunvmonoeoii Ha3bIBAETCS M IIPOCTas IIelb, COJEpP Kallas Bce BEPHIMHEI I'pada. OdeBHIHO,
yTO JIE000H rpad, pedpa KoToporo o0pa3yroT IMIPOCTOH I[HKII, SBISETCS raMITIBTOHOBEIM, a Tpad,
IIOKa3aHHBIH HAa PHCYHKE — HET AMIUILTOHOBBIH.

HecMoOTpst Ha cXOKecTh 3aJjady O HAXOKAEHHH SHIIEPOBBIX H I'aMHJIbTOHOBBIX I[HKIIOB,
peleHHe IoclIeHEH 3HAUYHTEIIbHO CIOXHee. V3BecTHBI CIeQYIOIIHE TOCTAaTOYHBIE YCIIOBHS
CYIIECTBOBAHHS IaMIUIbTOHOBEIX I[HKJIOB B CBSI3HOM Heoprpade (G 0e3 IeTelb, HMEKOIIEM 1> 3
BEPIIIHH:

Teopema Ecnu ons nwbvix 0eyx paszmiuHvix HecmedcHulx eepuiuHn a u b epaga G
evinonrsaemes yeroeue deg a + deg b > n, mo cywecmeyem 2amunvmonoe yukn, 20e deg(a)-

ATV ATTATIT ﬂﬂﬁ.’?ﬂ?!ﬂ!?!ﬂﬁﬂ!h.‘ 2ATNTIIYITE T

AOKYMEHT NMoarincCAH

SNEKTPOHHOM NOAMUCHIO 1 epagpa G evinonneno yenoaue deg a> n/2, mo
Ceptudinkar: - 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; lWebayxopa TarbaHa AnekcaHopoBHa
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ParioH, KOTOpBIH JOIKEH IIOCETHTL OpOMSYMII TOPIOBELl, COAEPKHT HEKOTOPOE
KOIIHYECTBO T'OPOJOB, PACCTOSHHS MeXIAY KOTOPBIMH H3BECTHBI. TpeOyeTcs HalTH MapIIpyT,
ITPOXOISIIMI Yepe3 BCE IIYHKTRI 11O OAHOMY Pa3y M BO3BPAIIAIOIIHIICSA B HCXOAHEBIH ropox. Eciu
TaKHX MapINPYTOB MHOI'O, TpeOyeTcs HAaHTH KpaTyaHIIi 13 HUX. MaTeMaTHyeckasl IT0OCTaHOBKa

3a1d4H BBITTIAOAHT TAK: TpEﬁ}"ETCH HaHTH IaMIUIbTOHOB I[HKII MHHHMAJIbHOI'O Beca.
KﬂHTpﬂJII:HhIE BOIIPOCHI N 3a/TAHNH

1. UmeroTcs mi B rpadye raMIIbTOHOBHI ITHKIIBI?

SIS e

‘(ﬁx
N,

2. HpHMEHI[E dJITOPHTM C BO3BpaTaMH, IIOCTPOHTDL BCC I'AMIUIBTOHOBBI ITHKJIBI JJIA I‘I)El(l)ﬂ:,
Gﬁp&BGEﬂHHGI‘G KBAJAPdTOM C IIEPCCCKAIOIITHMICH JHAI'OHAJISMII.

3. YKaxHTe 3aJa™H, HHTCPIIPETAIIA KOTOPEIX COCTOHT B HeoOXOQHMOCTH ITOCTPOCHHA

IF'AMHIIbTOHOBBIX ITHKIIOB.

Pexkomenoyeman numepamypa.:

OcHoBHAs JIMTEpaTypa:
3apuriopa, 2. P. Jlekmpm 110 QHCKPEeTHOH MaTeMaTHKe. MaremarH4yeckas JIOTHKa. yueOHoe
nmocodue / O. P. 3apunora, M. I'. KokortunkoBa, JI. A. CeBacTbstHOB. — Mocksa : PoccHiicKi
VHHUBEpCHTET  IpyxkOpl  Hapomos, 2014, — 120 c¢. —  Pexmm  JocTVIIA:
http://www 1prbookshop.1v/22190 html

J{onmoJIHHTE/ILbHASA JIMT €paTypa:
Xarrapth, P. J[HckpeTHas MaTeMaTHKa JJI9 IPOrPaMMICTOB ;| yueOHoe nocobue / P. XarrapTH.
— MockBa: TexHocdepa, 2012. — 400 C. — PexuM  JocTyIia:
http://www .1prbookshop.1w/12723 htmnl

IIpakTHueckaa padora Nel6. Auaroputm Popaa — beuiMana HaxoKIeHHA
MHHHMAJIBHOI'O MYTH B HATPY/K€HHOM OPHEHTHPOBAHHOM rpade.
Ileny 3anamus. VI3yduTh alIroOpHTM HaXOKJIEHHS MHHHMAJIBHOIO ITYTH B oprpade H
BO3MO’KHOCTH €r'0 IIPAKTHYECKOr O IIPHMEHEHH 4.
3HaHUA U YMeHUA, npuodpemaemvle CHyYyO0eHmMOM 6 pe3yibmame O0C60eHUL Mmembl,
gopmupyemoie KomnemeHyuu. 3HaTh H YMETh PEaIN30BBIBATE HA ITPAKTHKE alropurM dopraa —
bermmana.
Teopemuueckan uacme.
[Ipenmonaraercs, 4YTO0 OPHEHTHPOBAHHBIH I'pad) He COAEP/KHT KOHTYPOB OTPHI[ATEIbHOM

TITWHBT
NOKYMEHT NOAMNUCAH
SNEKTPOHHOW MOANUCHIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 i 5TOTO AITOPHTMA SBIISIOTCS BelMH4HHEL @@ (k),
Bnapeney; lleBayxoea TateaHa AnekcaHapoeHa .. k= 1: 2: . — 1. ,HJIH d)III{CIIpGEElHI{BIK ink
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BelrunHa @@(k) paBHa IIHHe MHHHMAIbHOTO ITYTH, BEIVINETO H3 3aJaHHOH HAaYalIbHOIN
BEPIIHHEI X; B BEPIIHHY X; H COAePIKaIero He donee k IyT.

Illaz 1. YcTaHOBKA HAYaIbHBIX YCIIOBHH.

BrecTH wncno BepmuH rpada # 1 MaTpHITy BecoB C = (¢;).

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

IHlae 3. Buukne o k, k= 1,..., n — 1, Ka)XJ0H BepIIHHE X; Ha k-OM IIIare ITPHITHCATh
HHaeke @@:(k) 1o cIeIyIoIEMY IIPABHITY:

min

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

TSI BCEX BEPIIMH, KPOME X1, 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:

ﬁq(ﬂ —3) +c,= @,(n-2), x,€ G(x)),

rae G'(x,) - TpooGpa3 BEPILUHHEL X, H T. JI.

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

[Iprvep: C momornpro anropurma @opaa — bemmMaHa HAaNTH MHHHMAIBHBIH IIYTH H3
BEPIIHHEI X; B BEPIINHY X3 B rpade, H300paKeHHOM Ha PHCYHKE:

X % Xz
A -
oF H\-.___. .____.-' a5
1 f;"f e - ,.-'rr !
.-"-l-; " .-""l-.--- III. I\I\Il'ull
-~ T
- ~ f 'H'
X 1 N A 1
107 { Jl
'lx\\"‘\-\.,_ . er _.-""'j._:' T.-M" k !
g S
-
-
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;

il P I Vol
|

| |
|
IBRARLRRRRLIRARILIRRRE
I i
ﬁ.ﬁﬁj.ﬂﬁ‘

L |
TREEEL
al 1 W

C= .

IITaz 2. TlonoxmM k= 0, @,(0) = 0, @-(0) = @5(0) = @,(0) = @s(0) = 00. DTH 3HAUEHH
3aHECEM B ITEPBBIH CTOIOEI TaOIHIIBI.

Hlaz 3.

k=1

@(1)=0.

Inak=1:

[OKYMEHT NOAMUCAH
SNEKTPOHHOW NOANNCHIO

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 "3(0) + 39 54(0) + €42 ﬂ5(0) + Cﬂz;} — mm{g +
Bnapeneu; lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

54



93(1) = HH'H{51(O) + €13, 93(0) T €23, 53(0) + €33, 54(0) T €43, 55(0) + C53;} = m.in{ﬂ +
0,0+ 8,0+, 0+ 2,0+ w0} =0w.

.64(1) — Hifﬂ{ﬂ1(0) + C14, 53(0) + Ca4, 53(0) + C34, 54(0) + Ca4, .a5(0) + C54;} — mz‘n{O +
0,00+ 7, 0+],0+0m,0+4} =0,

95(1) — H.Efﬂ{g1(0) + Cis, 93(0) + Cas, 53(0) + 35, 54(0) T C45) 55(0) + E55;} — HIfﬂ{U +
3;0t 1,00 —5;00+ 00, 0+ 0} =3

[TormyueHHbIe 3HaueHHI &:(1) 3aHeceM BO BTOPOI CTONOEI] TaGIMIbI. YOekKIaeMCs, UTo
BTOPOH CTONOEIl, HAUHHAS CO BTOPOro 3JIEMEHTA, COBITAJIAET C IIEPBOH CTPOKOH MATPHIIBEI BECOB,
YTO JIETKO OOBACHAETCS CMBICTIOM BelIHYHH &:(1), KOTOphble PaBHbI JUTHHE MHIHHMAIIBHOIO ITYTH
13 IIEPBOH BEPIIMHEI B i-VIO, COJIEP/KAIIETO He O0JIee OMHOH JTYTH.

k=2.
1(2)=0.
T k=2:

min

@)= 155 (@) + ).

@:(2)= min{0+1; 1 +w, 00+ 00,00+ w3+ w0} =1.

@;2)=min{0+w;1+8 w0+mw o0+2;3+mw}=9.

@.2)=min{0+w;1+7,0+1;0+00,3+4}=7.

@s2)=min{0+3;, 1+1,0-5,0+0m0,3+0w0}=2.

[TormyueHHbIe 3HaYeHHST &@@,(2) 3aHeceM B TPeTHil cTONOel] TaGimubl. Bemrdnisr @@(2)
PaBHBI JJIHMHe MHHHMAJIbHOTO ITYTH H3 IIEPBOH BePIIHHBI B i-yI0, COJlepKaIlero He Oolee JIBYX

AYT.
k=3.
1(3)=0.
I k= 3:

min

P(3)= 55 (@) + ).

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

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

@.3)=min{0+mw;1+7.9+1,;7+0,2+4}=6.

@:3)=min{0+3;, 1+1.9-57+0w0;2+mw} =2

[TormyueHHbIe 3HaUeHH @:(3) 3aHECEM B YETBEPTHII cTonGeL] TaOIHIEl. Bemmynael @:(3)
PaBHBI JJIHMHe MHHHMAJIbHOIO ITyTH H3 IePBOI BEPIIHHEL B i-VIO, COJepsKaIllero He Oolee Tpex

AYT.
k =4.
@ (4)=0.
I k= 4:

min

P(H= LS (BB)+e)

@ (D= min{(0+1;, 1+0,9+ 0,6+ mw,2+w}=1.

@(H=min{0+o0;1+8,9+0,6+2;2+w}=8.

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

@(H=min{0+3;, 1+1,9-5,6+00,2+00}=2.

[TomyueHHbIe 3HaueHHs @@.(4) 3aHeceM B IISITBIH cTomOel] TaGimImEl. Bemmummsl @:(4)
PaBHBI JUIHHE MHHHMAIBHOIO ITYTH M3 IIEpPBOH BEPINHHEI B i-YIO, COJEpPJKaIlero He OoJee
YETBIPEX YT

AOKYMEHT NIOOMMCAH 2() 2() P(3) P4
ANEKTPOHHOW MNOoAnnchio
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Illaz 5. BoccTaHOBIIEHHE MHHHMAIIBHOIO ITYTH.

Jlsa 1ocneHe BEPIIMHBL X3 IIPEAIIECTBYIOLIAS €l BEPINHHA X, OIPEACISCTCS H3
COOTHOIIEHHS, ITOJIYYEHHOTO IIPH § =3:

ﬂ,(B) + ¢35 = ﬂa(-q): X & G Ig)J

rae G'(x3) - Tpoo6pa3 BEPIIHHEI Xs.

G_l(xg) — {Ig:, .174}.

[logcTaBUM B IIOCIIEIHEE PABEHCTBO IMOCIEMOBATEIIRHO + = 2 U r = 4, UTOOLI OIPEEINTH,
IUISI KAKOT'O + 3TO PABEHCTBO BBIIOIHSIETCS:

@3)+ci3=1+8 # @5(4)=28,

ﬂ4(3) + Cq3 — 6+ 2= 53(4) = 8.

TaxM oOpa3oM, BEPIIMHOM, ITPEIIIECTBYIOIIEH BEPIIIMHE X3, SBIIIETCS BEPIIIMHA Xs4.

JII1 BEpIIMHBI x4 TIPEAINECTBYIOMIAS €H BEPIIMHA X, OIPEIEIISIeTCS M3 COOTHOIIEHIS,
ITOIIYYEHHOTO ITPH 5§ =4

ﬂ,(Z) + C — ﬂq(B): X, & G_l I4)J

rae G '(x4) - Tpoo6pas3 BEPIIHHEI Xa.

GI(I4) — {.1'?3:, X3, I5}.

[logcTaBUM IOCIENOBATENBHO ¥ = 2, ¥ = 3 H v = 35, UTOOBI OIPEHEIINTh, IJISI KAKOro # 3TO
PABEHCTBO BEIOTOITHSETCS:

ﬂz@) +teu=1+7T# ﬂ4(3) =0,

ﬂﬁ@) +epu=1+1H# ﬂq@) =0,

95(2) + Csq — 2 + 4 — ﬂq(:‘;) — 6:.

Taxrm 00pa3zoM, BEPIIIMHOMN, ITPEIIIE CTBYIOIEH BEPIIIMHE X;, IBIISIETCSI BEPIIIMHA Xs.

JIT19 BEPIMHHEL Xs TIPEAIIESCTBYIOIAS €H BEPIIHMHA X, OIPEACHSIeTCS H3 COOTHOIIEHHS,
ITOIIYYEHHOI'O TIPH § =2:

.ay(l) + ¢ = ﬂ5(2):, IrE G_I(Iﬂ;

re G'(xs) - MpooOpa3 BEPIIHHEI Xs.

Gl(x5) — {.I1:, .1'3}.

[logcTaRMM TOCIEAOBATENRHO » = | H r = 2, UTOOBl ONPEAEIUTh, IS KaKOro r 5TO
PaBEHCTBO BBIIOIHSIETCA:

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

‘a:(l) T Ca5 = 1+ 1= g5(2) — 2:

Taxrm 00pa3zoM, BEPIIIMHOMN, ITPEIIIE CTBYIOIEH BEPIIIMHE X5, SBIISIETCSA BEPIIIMHA X .

JI71s1 BepIIHHBI X, IMPEIIISCTBYIOMAS €l BepIIHHA X, OIpeAelIsIeTcsI H3 COOTHOIIEHHS,
ITOJTYYEHHOI'O ITPH § =2

@.0)+cn=@(1), x=G'(xn),

rae G'(x;) - mmpooBpa3 BEPIIHHEI X..

G'(x2) = {x1}.

[IogcTtaBUM » = 1, YTOOBI OIIPEAEIIHTE, BRITIOIHSIETCS JIH 3TO PaBEHCTBRO:

51(0) T C12 = 0+ 1= ﬂj(l) = 1.

TaxM o0pa3oM, BEPIIMHOM, ITPEIIIECTBYIOIIEH BEPIIIMHE X», IBIIIETCS BEPIIIMHA X ;.
MTak, HalIeH MHUHHUMAJIBHBIH ITYTh — X1, X2, Xs, X4, X3, €00 JJIHMHA paBHa &.

KﬂHTpﬂJ]LHbIE BOIIPOCHI A 3aJJaHHH

[OKYMEHT NOANUCAH |
SNEKTPOHHOWM MOANUCHIO X AAvH. CocTaBbTe MO HeEMy PUCYHOK

Ceprudmkar! = 12000002A633E3D113AD425FB50002000002A6 na 3Toro rpaa HaMMeHbLUA MyTb OT
Bnapgeney: || lUebayxoea Tatbara AnexkcangposHa aJIibHBIM HOMEPOM.,
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L (01)—3, (0:2) -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.(4;3)-6. (2:3)-3.(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. (2:5)-7.(1;5)—3.(54) -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. 11. (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, (34 -1,
(2:3)—0, (1;3) 1, (53)-—0, (4:6)—-2,(3;3) -8, (6:3) -4,
(3:5) R (45 =7 (6:7)— 10, (5:7)-5.

5, (0:1)—6, (0:2)—5,(1:2)—1, 12.(0:2) =10, (0:1) = 5, (2:1)— 1,
(23} —6, (1:3) 7 (Z3)-8, (2.4)-4.(1:3)-3.(34) >,
(3:5) 8 (45 =7 (4:6)— 3, (3;5)— 10, (6:5)— 10,

6. (0:1)-3,(0:2)-2.(2:1)-1, (6:7)-5.(5:7)-1.
(2,5)-3,(1;3)-4,(5:4)-8, 13.(0;2) - 4,(0;1)-06, (2;1) - 4,
(33} —3,(3;4) - 3,(4;6)— 2, (2:4)—-6,(1:3)-3,(3:4)-2,
(3.6)-4. (4:0)—4.(3:5)-7,(6.5) -3,

7. (0:1)—10, (0:2)—5, (2;:1)—4, (6:7)—8,(5:D-5.

(2,5) - 8,(1;3)—3,(5:4) -4, 14.(0:2) - 3,(0:1) -1, (2:1) - 4,
(5:3)-2,(3:4)-1,(4:6) -3, (2:4)-2.(1:3)-6,(3:4) -4,
(3,6)-7. (4:6)—3,(3;5)-6,(6,3) -4,

8. {0:1)—3.(0:)—-2.(21)-2, (6:7)— 12, (5:7)—17.

(2:5)= 12, (:5)—8. (5:4) -2, 15.(0:2)— 8, (0;1)— 12, (2:1) -3,
(3;3)—6,(3:4)—1,(4.6) &, (2:4)-6,(1,3)-3,(3;4) -4,
(3.6) - 3. (4:6)— 10, (3:5)—-4,(6:5)-6,

(6:7)— 10, (3;7)—06.

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.
— Mocksa: Texnocdepa, 2012. — 400 C. — PexuM  JocTyrIia:
http://www 1prbookshop.ru/12723 html

IIpakTrnueckas padora Nel7. 3agava HaXoKIeHHA KPATHIECKOro IYTH B rpade.

Ilens 3auamua. VI3yduTh allOPHTM HaXOXIAEHHS KPHTHYECKOIO ITYTH M BO3MOKHOCTH
€r0 MPAKTHYECKOTO ITPHMEHEHTS.

3HaHUA U YMeHUA, npuodpemaemvle CHyYyO0eHmMOM 6 pe3yibmame O0C60eHUL Mmembl,
gopmupyemsle KomnemeHuyuu. 3HATh W YMETh PealH30BBIBATH Ha IIPAKTHKE aJITOPHTM
HAaXOIEHH S KPUTHYECKOT'O ITYTH.

Teopemuueckaa uacme.

3agaua HaXOKIeHHSI KPpHTHYECKOro, (T. . JIIMHHEHINEr0) ITyTH B Ipade — 5TO 3ajaya,

NOKYMEHT NMoAarnincAH HA GﬁﬂpIﬂ[ MHOI'O3BCHHBIX HS,I[E:J]IIﬁ HT. 1.
SNEKTPOHHOM NOANUCHIO
ICHT CIIOKHOI'O OH3BOJACTEBA, COCTOAIIICIO H3
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 1p A ?
Bnapeneu: WWebayxoea Tateana AnexkcaHapoBHa pyla 5TalloB. Brraenenme KPHTHYECKOI'O IIYTH H
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rpaduka. Takue 3aJaur MOI'YT OBITh IIPECTAaBIEHBI B BHE I'pada H B BHIEe OTOOpaKaroIIeH ero
TaOnHIpl. 191 HaXOXKAeHHS KPHTHYECKOro ITyTH (IIOCIIeJOBATEIbHOCTH STalloB PaboTHI,
OIpeJeIIIOIMNX JIHTEIBHOCTh BCErOo IIPOeKTa H He HMEIOIMHX pe3epBa II0 BPEMEHH)
IIPUMEHSIFOTCS BBIUHCIIHTEIIbHBIE METOABI. OJHHM H3 TaKHX METOHOB SBJISETCA TaOIHYHBIN
METOJI X IIPHMEHSIETCS IS JAHHBIX, IIPEACTABIIEHHBIX B BHJIE TAOIIHIIEI.

[TpoGnema aBTOMaTH3AILHMH pacyéTa CeTeBOro rpaduka SBISeTCS JOCTaTOYHO aKTyalbHOI
M Ba)XHOH. BRIUHCIIEHHEe KPHTHUYECKOTO ITYTH C IIOMOIBI0 DOBM ITOMOKET B HECKOIBKO a3
YCKOPHTB 3TOT IIpPOIEcC, a MpH OOJBINHX IrpapHKaxX — BO MHOTO pa3. 1103ToMy aBTOMAaTH3aI[Hs
pacyéra ceTeBOro rpaHka MoKeT HMeTh OOIBIIYIO ITPAKTHYECKYIO ITOIIb3Y.

AJITOPHTM HaXOXKAeHHS JIIHHHEHIIETO ITYTH B I'pade ITOX0K Ha aITOPHTM HaXOKIEHI
KpaTyaiimero ITyTH B Tpade. BmecTo KpaTuaiinmmx pebep B alTOpHTMe HaXOXKICHHA
KPaTYaHIIero IIyTH BEIOHPAOTCS JUIHHH EHIIIE.

[TycTh TpeOyeTcsa HalTH TaKOH ITyTh Ha I'pade, KOTOPBIi Obl HMeJI MaKCHMAJIbHYIO JITHHY
110 CPaBHEHHID CO BCEMH BO3MOKHBIMH ITyTSMH IS JaHHOro rpada. IlycTe cylmecTByer
OPHEHTHPOBAaHHBIH rpad) Oe3 IHKIoB G.

Pé6pa rpada — BeOIONHeHHe paboTel. PéOpa MMeOT MIHHY, 0003HAYAIONIIYIO
IPOJOIKHUTEIIbHOCTE  paboTel M HaAllpaBJIE€HHe, OOO3HAyarollee  IIOCIENOBATEIIbHOCTE
BBITIOJIHEHHE PabOThL. BepmHEL — 5TO (paKT Hayada H OKOHYAHHS padoT.

IIycTe 1aHa ceTsh.

Jlnsa xaxgoro coOrITHA I onpenemiM HanOonee paHHHI cpokK ero HacTyinieHHT T P(I) 1o
CIIEAYIOIIEMY TTPABIIIY:

1) TP(0)=0;

2) mia I >0 TP(I) paBHO MTPOJOIKHTEILHOCTH caMoro JUIHHHOTO (0, I)-1myTH.

3HaueHHsa Tp(l) onmpeelsoT moceA0BaTeIbHO, IMIEPEX0ASI OT HCTOYHHKA K CTOKY. TaK,
IUISI pacCMaTPHBAEMOTO IIPHMEPA HAXOHM:

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

OtH 3HaueHH s Haxonarcsa H3 cooTHomeHHT: TP(I) =max{ TP(K) + Tk } ,

T. e mma Bcex myr (K,I), g xoropwix [ sBiIsgeTcss KOHIIOM, HeOOXOITHMO
BEIYHCIHTE TP(K) + Tk; 1 BEIOpaTh HanOOIIbIIIEE 3HAYEHHE.

HMrtak, B HameM IpHMEpPe BpPeMS BBIMOHEHHS ITpoeKTa paBHO 16. UTOOBl IOIYUYHTH
KPHTHYECKHI ITyTh, OYAeM IIepeJBHIaThCI B 0OpaTHOM HAIIPaBIIEHHH, OT CTOKA K HCTOYHHKY, I10
TeM peOpaM (K, I), xoropeie ompenenstm 3HadyeHHS TP(I), T. e. I KOTOPBIX BBIIIOTHSIETCS
paBeHcTBO TP(I) - Tki = TP(K) . B niprmepe 310 pebpa: (3, 5); (2, 3); (2,1) . Taxum oGpaszom, (1,
2, 3, 5) - KpHTHYECKHII ITYTh.

KOHTpO/IbHBIE BONPOCHI M 32JAHHA

1.IIpn cocraBneHHH IpoekTa paboT BeIAeneHO 8 coOwITHIL (0,1,2,3.4,5,6,7), KOTOpHBIE
CBS3aHBI pabdoramu (1 — ] ), rme 1,3 0,1,2.3....7 u 1 # j, HalpuMep, COOBITHEe 1 CBSI3aHO C
coOpITHEM 2 padoToi (1-2).

HMcxomHble JaHHBIE IO IIPOAOKHTETFHOCTH padoT:

[OKYMEHT [OAMUCAH 24| 25|34 |35|45| 46| 56|57 67
SNEKTPOHHOW NMOANMMNCLIO

Ceptudmrkar:  12000002A633E3D113AD425FBS0002000002A6 6 8 12 3 8 6 6 ~ g
Bnapeneu. Webayxoea TateaHa AnekcaHOpoBHa
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Tpebyercs onmpeaeniTh KPHTHUYECKHI ITYTh H BPEMS BBEIIIOTTHEHHS IIPOEKTA.
2. OnpeaemiTh KPHTHYECKHH ITyTh B rpade:

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

Ilpakruueckas padora Nel8. IlocTtpoeHme MHHHMAJIBLHOIO OCTOBHOIO JepeBa
HArPY:KeHHOr o rpada

Ilens 3anamua. V3ydyeHHe alITrOpHUTMa IIOCTPOEHHS MHHHMAJIbHOI'O OCTOBHOIO JiepeBa
Harpy»kKeHHOT0 rpada.

3HaHuA U yMeHUA, npuodpemaemovle CHYOEHIMOM 6 pe3yibmame 0C60€HUL MemMbl,
gopmupyemble KomnemeHyuu. 3HAST H YMeeT TIIPHMEHSTH alIrOPHTMa ITOCTPOEHHS
MHHHMAaJIbHOI'O OCTOBHOTIO JilepeBa Harpy KeHHOro rpada.

Teopemuueckasn uacme.

['pad G = (X, 4) HasBIBACTCS HazpyHCeHHbIM, ECIH I Kaxkaoro pedpa (x:,x;) onpeacneHa
ero JUIMHa (WIH BecC) c;;.

[Tycth G - CBSI3HBIH HarpyKeHHBI I'pad. 3amada IOCTPOSHHSI MUHUMAILHO2O OCIHOGHO20
depeea 3AKIIIOYAETCS B TOM, YTOOBI H3 MHOJKECTBA OCTOBHBIX JI€PEBHEB HAHTH JIEPEBO, V
KOTOPOIr'0 CyMMa JJIHH pedep MHHHMAJIbHA.

[IprBegeM THIMYHBIE CIIyYaH, KOrZa BO3HHKAeT HEOOXOAHMOCTh ITOCTPOEHHS
MHHHMAaIIbHOI'O OCTOBHOI'O JlepeBa I'pada.

a) HyXHO COeIHHHTH » TOPOJOB Kelle3HOAOPOKHBIMH JTHHHSMH (aBTOMOOHILHBIMH
JOpOraMH, JIMHHSMH 3JIeKTpolepelad, CeThI0 TPYOONPOBOAOB H T.J.) TaK, YTOOBI CyMMapHas
JUIHHA JTMHHH WIH CTONMOCTh ObIiIa ObI MHHHMAJIbHOH.

0)TpeOyeTcda MOCTPOHTh CXeMY 3IIeKTPHUECKOH CETH, B KOTOPOH KII€MMBI JOIKHBI OBITh
COeJHHEHBI C IIOMOIIBIO IPOBOAOB HAHMEHBIIIEH OOIe JJIHHEI.

3agayy IIOCTPOESHHS MHHHMAILHOI'O OCTOBHOI'O JepeBa MOKHO PEIINTh C IIOMOIIBIO
CIIeQVIOIIErO alTrOpPHTMA.

A

" OOKYMEHT MOANWUCAH
3NEKTPOHHOW NOAMNCHIO
Ceprucpmkar:  12000002A633E3D113AD425FB50002000002A6
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Ilaz 2. BriOpate B rpade G pedOpo MHHHMAIbHOH HHEBL IlocTpomts 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 IIEPEHTH K Iary 4.

Illaz 4. Iloctponts rpad G; +1, 100aBIsaI K rpady G; HOBoe peOpo MHHHMAIIbHOH JIIHHBI,
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
cojepxanienca B G;. BMecte ¢ 3THM peGpoM BKIIrOYaeM B G; +1 H HHIITHAEHTHYIO €MY BEPIIHHY,
He cojepxaiyrocsa B G:. IIpHuceanBaem i:= i +1 H IepexoanM K Imary 3.

Harmprmep, HamgeM MHHHMaIbHOE OCTOBHOE AEPEBO ALY rpada, H300pakeHHOrO HIKE.
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BeeneMm MaTpuiry iHH pedep C:
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Illaz 2. BpibepeM pebpOo MHHHMAIBHOH JMHBI. MHHHManmpHasg amiHa pebpa paBHA
equHHIlE. Takmx pedep TpH: (x1, x2), (x1, X4), (x2, x4). B 3TOM ciIydae MOKHO B3STh JTHOOOE.
Bo3spmeM (x;, x). IToctporm rpad G,, cocTosmuii U3 JaHHOTO peOpa H HHIMIAEHTHBIX eMY
BEPIIHH x; H X>. [IomoxmmMm i = 2.

Illaz 3. Tak Kak n =135, TO i # n, IO3TOMY IIePEXOIHUM K Iary 4.

Ilae 4. Ctporm rpad Gs mobaBmaa k rpady G, HOBoe peOpOo MHHHMAILHOH JIJTHHEI,
BRIOpaHHOE cpeJH BceX pebep rpada G, Kaxa0e H3 KOTOPBIX HHIHIEHTHO OJHOI M3 BEPIIHH X,
X> H OJHOBPEMEHHO HHIIHIeHTHO KaKOH-HHOYIb BepIiHe Ipada G, He cojiepkameicaB G T. e.
OJHOH H3 BEPIIHH X3, X4, Xs. 1 aKHMM 00pa3oM, HYKHO BEIOpaTh peOpO MHHHMAIILHOH JIJIMHEL H3
pebep (x1, x4), (x1, Xs), (x2, x3), (X2, X1), (x2, xs5). Taknux peGep AIMHBI eAHHHIIA IBa: (X1, X4) H (X2,
X4). MoxHO BBIOpaTh mroGoe. BospmeM (x), x;). BMecTe ¢ 3THM peOpoM BKIOYaeM B G
BEPIIIHY x4, HE COAepKaIIyIOCa B (7;. [lomaraeM i = 3 M IepexoquM K Iary 3.

Illaz 3. Tak KaK i # n, IIO3TOMY IIEPEXOJNM K IIary 4.

Ilaz 4. Ctpoum rpad Ga mobGaBmiasd K rpady Gs HOBoe peOpo MHHHMAIBHOH JJIMHEBL H3
pedep (xi, xs), (x2, x3), (X2, X5), (x4, x5). Takoe peOpo WIMHEI ABa OAHO: (x,, X3). BMecTe ¢ 3THM
pebpoM BKrOYaeM B (74 BEPIIMHY X3, HE COHepKaIVIOCA B (73. [lomaraeMm i = 4 u IiepeXoanmM K
Imary 3.

Illaz 3. Tak KaK i # n, IIO3TOMY IIEPEXOJNM K IIary 4.

Ilae 4. Ctpoum rpad Gs mobGaBmiasa K rpady (; HOBoe peOpo MHHHMAIBHOH JJIMHEBL H3
pedep (x1, xs), (x2, xs5), (x4, x5). Taxkux pedep IHHBL TPH JBaA. (X2, X5) H (x4, X5). BozpMeM (x2, Xs).

Byicere e ”Eaﬁﬁéfﬁiﬁéﬁﬁﬁ'xﬁ SrT TS TeTTTTTHY Xs, HE COJIEPKAILIVIOCS B G4, [lomaraeMi=S u
SNEKTPOHHOW NOoAnUCbLIO
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HPGL[ECC ITOCTPOCHHA MIHHMAJIBPHOI'O OCTOBHOI'O ACPCBaA H3G6PH}I{EH Ha PHCYHKC.
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