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1. OO0mue mMoJI0KEeHUA

CamocrosarenbHass paboTa - IUlaHUpyeMas YydeOHas, y4ueOHO-HCClIeOBaTeNbCKasl,
HAy4YHO-HCCIIEeI0BaTENbCKasi paboTa CTyA€HTOB, BHIIOJIHSEMAasl BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMsl 1O 33JaHHI0 M TpPU METOJMYECKOM pYKOBOJICTBE IIpernojaBarensi, HO 0e3 ero
HEMOCPEJCTBEHHOI0 ydacTHs (IPU YaCTUYHOM HEIMOCPEJICTBEHHOM YYAacTUM INpernoaaBaTes,
OCTaBJIAIONIEM BEIYIIYIO POJIb 32 pabOTOM CTYJCHTOB).

CamocrositensHast pabota crynentoB (CPC) B BY3e siBnsiercs BaKHBIM BUJIOM YUEOHOU
U HAy4dHOM JIeATeNbHOCTH cTyjaeHTa. (CamocrosiTenbHas paboTa CTYIEHTOB  UTpaeT
3HAYUTEJIbHYIO POJIb B PEHTUHIOBOM TEXHOJIOTHH 00y4EHHUs.

CamocrosTrenbHas paboTa sBIseTcs BaxkHeWied (opmoill ycBoeHus 3HaHUW. B xoxe
CaMOCTOSITENIbHOM pabOThl CTYJIEHTBl YSCHSIOT 3HAHUS 10 KOHKPETHOM TeMe Yy4eOHOro
MaTepuaia, 3aKpeluisiloT M YTOUYHSIOT YK€ M3BECTHbIE U OCBAMBAIOT HOBBIE KAaTETOPHH.
CrankuBasch ¢ HEJOCTATOYHO MOHATHBIMU JJIEMEHTAMU TEMBI, CTYIEHTBI CTPEMSTCS HaXOAWUTH
OTBETHl WM (PUKCHPOBATH BOMPOCHI JJIsi MOCTAHOBKU U YSICHEHUS MX Ha KOHCYJIbTAIUH C
IIpernoaaBaTesieM WIK BO BpeMs NPaKTHUYECKOIO 3aHSATHS.

3amaun caMOCTOSITEIbHON PaOOThI COCTOSIT B CIIEAYIOMIEM:

1. Pa3BUTh 10rn4ecKoe U aIrOPUTMUYECKOE MBILUICHHUE.

2. BpIpaboTaTh MNEpBUYHBIC HABBIKM MaTEMaTHYECKOI'O HCCIEIOBAHUS TPHUKIATHBIX
BOIIPOCOB.

3. BeipaboTaTh HaBBIKM JOBEJCHHS PEIICHUs 3a7aud J0 NMPUEMIIEMOTO MPAKTUYECKOTO
pe3yabTarta — ymMcia, rpaduka, TOUHOTO KaueCTBEHHOTO BHIBOJA C NMPUMEHEHHEM aJeKBATHBIX
BBIYUCIIUTEIBHBIX CPEJCTB, TAa0JIMII, CIIPAaBOYHHUKOB.

4. BpipaboTaTh yMEHHE CaMOCTOSITEILHO pa3OupaTbcs B MAaTeMaTHYECKOM armapare,
MPUMEHSEMOM B JINTEPAType, CBA3AHHOMN CO CHEIUATIbHOCTBIO CTYCHTA.

5. Hayuute omepupoBaTh aOCTPaKTHBIMH OOBEKTaMH M aJCKBAaTHO YNOTPeOIAThH
MaTEMaTHUYECKUE TOHATUS M CUMBOJIBI JUISl BBIPAKEHMSI KOJIMUYECTBEHHBIX M KadeCTBEHHBIX
OTHOLIEHUH.

CamocrosiTennbHast paboTra CTyAeHTa 10 Yy4yeOHOW jaucnuiuinHe  «JluckpeTHas
MaTEMaTHKa» BKIJIIOYAET MOArOTOBKY K NMPAKTUYECKUM 3aHATHSAM U BBIIIOJIHEHUE MPAKTUYECKUX
3aJJaHUi, CAMOCTOSITEIbHOE U3YUCHHE TeM yUueOHOro MaTepualia o peKOMEeHIyeMOH JuTeparype
U C UCTIOJIF30BaHNEM HH()OPMAIIOHHBIX PECYPCOB.

CamocTtosTenbHas paboTa 1Mo IUCHUIUIMHE «JlucKpeTHass MaTeMaTHKa) HalpaBlieHa Ha

(dbopMUpOBaHUE CIEIYIONINX KOMIETEeHIUM:



[Inanupyemsblie
Ko, pe3ynbTaThl O0yUYEHHS I10
(bopMyIHpOBKa Kon, dopmynupoBka JUCHHUIUIAHE (MOIYJIIO),
KOMITCTHIIIHN WHJUKAaTOpa XapaKTepH3yIOLLIHe STanbl
(hopMUPOBaHUS KOMITETCHIIHH,
HHINKATOPOB
OIIK-3: Cniocoben N-1onk-3 3Haer [Ipumensier
HCII0JIb30BaTh HEOOXOUMBbIE  MaTeMaTH4ecKhe | He0OXOANMbIe
HEO0OXOANMBIE METOABl I  PpeIIeHUs 3a]ad | MaTeMaTUYeCKHEe  METOJbI
MaTeMaTHUYeCKHue METOJbl | o0ecTieueHus 3aIUUTHI | JJIs pelieHus 3a1a4
JUISL penieHus 3a1a4y nHpopmanuu. poQeCCHOHATTBEHON
npodeccuoHaIbHOU N-20nk-3 YMeer | 1esITeNnbHOCTH.
JeATEeTbHOCTH MIPUMEHSTH COBOKYITHOCTD
HEOOXOJUMBIX  MaTEeMAaTHYECKUX
METOJIOB ISl pElIEHUs 3amad
obecrieyeHus 3aIUTHI
uH(bOopMaLuu.
HU-30nk3 Hanenen
HaBBIKAMH MIPUMEHEHUS
COBOKYIIHOCTH HEO0OXOTUMBIX
MaTeMaTUYeCKNUX METOJ0B  JIs
pemieHuss  3ama4  oOecreueHus
3alUThl HHGOpMaLIUK.

2. Heab u 3a1a4M CaMOCTOATEIbHON PadoThI

Benymas nens opranusauuu u ocymectBieHuss CPC coBmagaer ¢ 1enpio o0ydyeHHs
cTyfeHTa — ¢opMmHpoBaHHe HaOopa OOIIEHAYYHBIX, NPO(PECCHOHAIBHBIX M CIEIHAIbHBIX
KOMIIETEHIINI OyayIiero 6akajaBpa MO COOTBETCTBYIONIEMY HANPABICHUIO TTOATOTOBKU

[Tpu opranuzanuu CPC BaxHBIM U HEOOXOJUMBIM YCIIOBUEM CTaHOBATCSA (POpMHpOBaHUE
YMEHHSI CaMOCTOSATENIbHOW paboThl s NMPUOOpPETeHHs 3HAaHUM, HAaBBIKOB M BO3MOKHOCTH
OpraHu3zanyy y4yeOHOW M HAy4HOH JesTeTbHOCTH. Llenbio caMocTosTenbHOM paboThl CTYICHTOB
ABIISICTCA OBJAJieHHE (PyHIAMEHTaNbHBIMH 3HAHUSAMH, TPO(PECCHOHANBHBIMA YMEHUSMHU U
HaBBIKAMH  JESITEIBHOCTH  IIO TBOPYECKOM, HUCCIEA0BATEIbCKON

npouiIo, ONBITOM

ACATCIBbHOCTH. CamocrosTenpHas pa60Ta CTYACHTOB CHOCO6CTByeT Pa3BUTHIO

CaMOCTOSITENTFHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEIICHUIO
po0IieM y4eOHOTro U IPOo(heCCUOHATIFHOTO YPOBHS.

3agauamu CPC gBisarorcs:

- CUCTEMATH3allMsl W  3aKpEIUICHHE IIOJyYEHHBIX TEOPETHYECKUX 3HAHMM U
IIPAKTUYECKUX YMEHUHN CTYJEHTOB;

- yriIyOJieHHE U paclIipeHre TEOPETHUECKUX 3HAHU;,

- dbopMUpOBaHHE YMEHHHM HCIONb30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO

JOKYMEHTAIINIO U CTIeUaTIbHYIO TUTEPaTypYy;



- pa3BUTHE TIO3HABATENHHBIX CIOCOOHOCTEM W AKTUBHOCTU CTYJEHTOB: TBOPUYECKOM
WHUIIUATUBBI, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;

- (GhOpMHUpPOBAHHE CAMOCTOSITEIHPHOCTH MBIIIUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

- MCIIOJIb30BaHUE MaTepHaa, cCOOpPaHHOIO U IMOJIyYEHHOTO B XOJIE€ CaMOCTOSITEJIbHBIX
3aHATHN Ha CEMUHApaxX, Ha TMPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHSAX, TPHU HAMHCAHUH
KYpPCOBBIX U BBIIYCKHOM KBaTHM(PHUKAIIMOHHON paboT, a1 >(PQPEeKTUBHOM MOATOTOBKH K

HUTOT'OBBIM 3a4€TaM M DK3aMCHaM.

3.TexHoJ0OTHYECKAsI KAPTA CAMOCTOATEILHON PaoThI CTyIeHTa

O0BEM YacoB, B TOM YHCIE
Bun nestensHocTH (akaz.)
Konp! CTY[ICHTOB Cpenctea u KonTaktH
peann3yemMbIxX
KOMITETeHH TEXHOJIOTHH ast pabota
OLICHKH CPC c Bcero
npernojiaBa
TeJIEM
1 cemecTp
OIIK-3 (U/J-1, | [Togrororka k yekmusiMm | Komruiekr 3,24 0,36 3,6
WI-2, UJ1-3) 3aJaHui 1
BOIIPOCOB T10
paznenam
JUCITUTUTUHBI
OIIK-3 (UI-1, | [TogroToBka Kk Kommnekr
na-2, N1-3) NpPaKTUYECKUM paboTaM | 3aJaHui U
BOIIPOCOB 10 | 6,48 0,72 7,2
pazzenam
JIACTIUTUTUHBI
OIIK-3 (M/-1, | CamocTosiTenibHOE Kommiekr
Ua-2, NJ1-3) W3y4YEHHE JIMTEPATypsl 10 | 3aJaHUN 1
TeMam 1-16 BOIIPOCOB 10 | 22,68 2,52 25,2
pasnenam
JIUCITUTLTUHBI
Hroro 3a 1 cemecTp 324 3,6 36
Hroro 32,4 3,6 36

4.IlopsA0K BBINOJTHEHNS] CAMOCTOSITEIbHON PadoThl CTYIEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ yueoHou iumepamypou

[Ipu pabote ¢ KHUTOH HEOOXOIMMO MOAOOPATh JUTEPATypy, HAYYUTHCS MPABUWIBHO €€
YUTaTh, BECTH 3anmucu. J[is mombopa auTepatypsl B OMOIMOTEKE UCIIONB3YIOTCS alhaBUTHBINA U
CUCTEMAaTUYECKUI KaTaJIOTH.

BaxHo MOMHUTB, YTO pallMOHANLHBIE HABBIKM PabOTHI C KHUTOM - 3TO Bcernaa OosbIast
SKOHOMUS BPEMEHH U CHIL.



[IpaBunbHBIE  TOAOOp YUYEOHHKOB PEKOMEHAYETCs IperojaBaTesieM, UYUTAIOIUM
JeKUMOHHBIN Kypc. HeoOxonumas nureparypa MOXeT ObITh TakKe yKa3aHa B METOAMYECKHUX
pa3paboTKax Mo JaHHOMY KypCy.

Wzyuast marepuas no yuyeOHHKY, CIeAyeT MepeXoJUTh K CIEAYIOUIEMY BOIIPOCY TOJIBKO
nocjae MpPaBUIBHOTO YSACHEHMS NPEIbIAYIIEro, OMHUCHIBAas Ha Oymare BCE€ BBIKIAJKU U
BBIYUCIICHUSA (B TOM YHCJIC TC, KOTOPLIC B yqe6Hm<e OIMMyHICHbBI WJIM Ha JICKOUW OdaHbl JIsd
CaMOCTOSITEIILHOTO BBIBOJA).

[Tpu u3yueHuu 1r000¥ TUCHUIUIMHBI OONBIITYIO U BAXKHYIO POJIb UTPAET CaMOCTOSATEIbHAS
MHIMBUyalbHas paboTa.

Oco0oe BHHMMaHME cJelyeT OOpaTUTh Ha OIpe/eleHHEe OCHOBHBIX IOHATHH Kypca.
CtyneHT noinkeH HoJpoOHO pa3OupaTh MPUMEPHI, KOTOPHIE MOSCHAIOT TaKue ONpEACTICHUS, U
YMETH CTPOUTH AaHAJIOTMYHBIC TIIPUMEPBI CaMOCTOATCIIBHO. HY)KHO }106I/IBaTBC$I TOYHOI'O
IIPEJICTaBICHUS O TOM, YTO u3ydaeulb. [lone3HO COCTaBIATH OINOpPHBIE KOHCHEKTHL. Ilpu
M3yYEHUW MaTepHayia Mo y4eOHWKY TOJIE3HO B TETpaau (HA CIEIHATbHO OTBEJACHHBIX TOJISX)
JIOTIOJIHATh KOHCIEKT JIEKIMH. Tam jke cielyeT OTMeuaTh BONPOCHI, BBIJEIECHHBIE CTYIEHTOM
JUTS. KOHCYJIBTAIMH C MIpernoaBaTesieM.

BoIBOABI, TONIy4EHHBIE B PE3YJIBTATE U3YUEHUS], PEKOMEHYETCS B KOHCIIEKTE BBIJACIIATD,
4TOOBI OHU IIpu NEPECUNTEIBAHU N 3ammucen Jy4dlie 3alilOMUHAINCh.

OneIT MOKa3bIBA€T, YTO MHOTMM CTYJAEHTaM IIOMOTAaeT COCTABJIEHUE JHMCTAa ONOPHBIX
CUTHAJIOB, COJIEpIKAIlero BaXkHele u Hanbosee 4acTto ynorpediasiemMble GOPMYJIIbl U MTOHSITHSL.
Takoit TUCT mOMOraeT 3allOMHUTH (POPMYJIBI, OCHOBHBIE TOJOXKEHHUS JICKIUH, a TAaKKe MOXKET
CIIYKUTBH MTOCTOAHHBIM CITPABOYHUKOM JId CTYJCHTA.

UreHne Hay4HOIO TEKCTa SIBIISIETCS YacThlO MO3HABATEIbHOW JeATenbHOCTH. Ee nenp —
W3BJICUCHUE U3 TEKCTa HeoOXoaumoit nHpopmarmu. OT TOro Ha CKOJIBKO OCO3HAHHA YHUTAIOIINM
cOOCTBEHHasi BHYTPEHHSS yCTAHOBKAa NMpPU OOpAIEHWH K IEYaTHOMY CJIOBY (HaWTH HY’>KHBIE
CBCIACHUA, YCBOUTH I/IH(i)OpMaHI/IIO IMOJIHOCTBIO WJIM YaCTHUYHO, KPUTHYCCKHU ITPOAHATIU3UPOBATH
MaTepHal U T.I.) BO MHOI'OM 3aBUCHT 3(PEKTUBHOCTb OCYIIECTBISIEMOT0 JICHCTBHUSI.

Beinensor uemsvipe ochognbvle ycmanoKu 6 UmeHuU HaAy4HO20 MEKCMa:

UH(POPMALMOHHO-TTOMCKOBBIHN (3a/1a4a — HAWTH, BBIJICIUTH HCKOMYIO HH(OPMAIIHIO)

yCBauBaromas (yCI/IJ'II/If{ YUTaTCIsl HAIpaBJICHBI Ha TO, yTOOBI KaK MOJKHO IIOJTHEE
OCO3HaTh W 3allOMHHUTHb KaK CaMHU CBEJCHHUS MH3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccykJIeHui)

AQHAINTUKO-KPUTHYECKAsl (YUTATENb CTPEMUTCS KPUTUYECKH OCMBICIUTH MaTepuall,
[IPOaHAIU3UPOBAB €ro, ONPE/IeINB CBOE OTHOIIEHHE K HEMY )

TBOpYECKasl (CO3/1aeT y YMTaTessl TOTOBHOCTh B TOM MJIM MHOM BHUJE — KaK OTIIPABHOM
MYHKT 711 CBOMX PacCyKIEHUH, kak oOpa3 A ASWCTBUA M0 aHAJOTUHU U T.II. — UCIOJIB30BATh
CYXJIEHHUsl aBTOpa, XOJ €ro MbICIEH, pe3ysbTaT HaONoJeHHS, pPa3paboTaHHYI0 METOJUKY,
JOTIOJTHUTH WX, MIOJBEPTHYTh HOBOM TIPOBEPKE).

4.2. Memoouueckue pexomenoayuu no N0020MoGKe K NPAKMUYeCKUM 3aHAMUIM

st Toro dYTOOBI TPAKTUYECKUE 3aHATHS MPUHOCHIA MAKCUMAaJIbHYIO IIOJIB3Y,
HEO0OXOUMO MOMHHTb, YTO YIMPAKHEHUE M PEIICHUE 3aJad MPOBOMAATCS MO BHIYUTAHHOMY Ha
JIEKIHSIX MaTepualy W CBs3aHBI, KaK MPABWIIO, C JIETAJbHBIM pa300pOM OTACIBHBIX BOIPOCOB
JEKIMOHHOTO Kypca. Cneayer MOAYepKHYThb, YTO TOJBKO TMOCIIE€ YCBOEHHUS JEKIIMOHHOTO
MaTepuaiga ¢ ONpPEJEeJICHHON TOYKM 3peHHsl (a2 MMEHHO C TOW, C KOTOpPOW OH M3jaraercs Ha
TIEKIUSAX) OH OYJeT 3aKpeIUIsThCs Ha MPAKTUYECKUX 3aHATUAX KaK B PE3yJIbTaTe OOCYXKIACHUS U
aHaIM3a JICKIIMOHHOTO MaTepuala, TaK U C MOMOIIBIO PEIICHHs MPOOJIEMHBIX CUTYaIlui, 3a1ad.
[Ipu >THX yCIOBUAX CTYJIEHT HE TOJIBKO XOPOILIO YCBOUT MaTepHall, HO U HAy4YUTCS MPUMEHATD
€ro Ha TPAKTUKE, a TAKXKe TOJYyYHUT JOMOJHHUTEIBHBIH CTUMYJ (M ATO OYEHb BaXXHO) MJIA
aAKTUBHOU MPOPaOOTKU JEKIUH.

Crnenyer TOMHHUTB, YTO pEIICHHE KaKI0M y4eOHON 3amadd JTOJDKHO JOBOJUTHCS 0
OKOHYATENFHOTO JIOTUYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTH C

6



BbIBOJIOM. [loydyeHHBIH OTBET cieayeT HMPOBEpUTH CIOCOOAMHM, BBITEKAIOUIMMH M3 CYIIECTBa
naHHoM 3agaun. [loje3Ho Takke (eciau BO3MOXKHO) pellaTb HECKOJBKUMHU croco0aMu |
CPaBHMUTBH IIOJlyUYE€HHBIE pe3yJbTaThl. PerieHue 3amad JaHHOTO THUIIA HYXXKHO IHPOJOJDKAaTh [0
MPUOOPETEHNS TBEPIbIX HABBIKOB B UX PEIICHUU.

4.3. Memoouueckue pexomeHOayuu no Camonposepke 3HaHuu

[Tocne n3ydyeHus omnpeneseHHOM TeMbl M0 3alMcsiIM B KOHCIIEKTE M yU4eOHMKY, a TaKxke
pELIEeHNs] TOCTAaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/ad Ha NPAKTHUUECKUX 3aHATUAX U
CaMOCTOSITENILHO CTYJEHTY PEKOMEHAYETCsl, MPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHB Ha KOHTPOJIbHBIE BOIIPOCHI 110 U3yUEHHON TEME.

B ciyyae He0OX0IMMOCTH HY>KHO €Ilie pa3 BHUMATEIbHO pa300paThCsl B MaTepHualle.

WNHorga HEROCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIPOCA BBISCHAETCS TOJIBKO IPH
M3YyYEeHUU JajbHeiero Marepuana. B aToM ciyyae Hajo BEpHYThCS Ha3aJ U MOBTOPUTH IJIOXO
YCBOEHHBIM Marepuall. BakHbIM KpUTEpHil YCBOEHHMS TEOPETHMUECKOTO MaTepuana - yMEHHE
pemars 3aJaud WM OPONTH TECTUPOBAaHME IO TMpoilneHHOMY Martepuany. OgHaKo ciemyer
IIOMHHUTb, YTO IPABWJIBHOE PEIIECHUE 3aJaud MOXET IOJYUYUTHCS B PE3YJIbTATE NMPUMEHEHHUS
MEXaHUYECKHU 3ay4eHHBIX (hopMyI1 6€3 MOHMMAaHHUS CYIIHOCTH TEOPETHUYECKHUX MOJI0KEHUH.

5.KoHTpOJBb cCaMOCTOATEIBbHOH Pa0OTHI CTYAeHTOB

B paMmkax peMTHHIOBOM CUCTEMBI yCIIEBAEMOCTh CTYIECHTOB 110 KaXKI0M JUCLUIIIMHE
OLICHUBAETCA B XO/I€ TEKYILEr0 KOHTPOJISI ¥ POMEKYTOYHON aTTECTALIUH.
Texyuuii KOHTPOJIb

PeliTuHroBasi oueHKa 3HAHUM CTyIeHTAa

Ne Bup nestenbHOCTH CTYJEHTOB Cpokn KonnuecTr
n/m BBITIOJTHEHMsI | 6a/ioB
[IpakTyeckoe 3aHaTue 5 5 15
HeJest
IIpakTnueckoe 3ansarue 10 10 20
HeJes
[IpakTuyeckoe 3ansarue 15 15 20
HeJes
HToro 3a 3 cemecTp 55
Hroro 55

MakcumanbHO BO3MOXKHBIM OaJlJT 32 BECh TEKYIINM KOHTPOJIb YCTaHABIIUBACTCS PaBHBIM 55.
Tekyniee KOHTPOJIBHOE MEPONPUITHE CUMTAETCS CAAHHBIM, €CJIM CTYACHT MOJIYYHJI 332 HEro He
MeHee 60% OT yCTaHOBJIEHHOIO JJIsi 3TOTO KOHTPOJISI MaKCHUMajbHOro Oaya. PelTHHroBBbIif
0as1, BEICTABISIEMBI CTYJIEHTY 3a TeKylllee KOHTPOJIbHOE MEPOIPHITHE, CAAHHOE CTYJACHTOM B
YCTaHOBJICHHBIE TPa)UKOM KOHTPOJBHBIX MEPONPHUSATHIA CPOKH, OMPEACISIETCS CIEAYIOIINM
obpazom:

Yposenw evinonnenusn Penimunczoswtit 6ann (¢ % om
KOHMPOIbHO20 3a0aHUA MAKCUMANbHO20 O6ANNa 3 KOHMPOAbHOE
3adanue)
Omauyunolil 100

(0]



Xopowuu 80

Yooseremeopumenvhwiii 60

Heyoosnemsopumenvhwiii 0
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BBegenne
1. Hesp u 3a1a4u M3yYeHUs] AU CHUNIMHBI

Lens aucturummebl: (GopMupoBaHue HaOopa oOMENpPOPECCHOHATBHBIX KOMIETEHITUN
OakanaBpa 1o HanpasyieHuto noarorosku 10.03.01 MudopmanmonHast 6€30MacHOCTb.

3amaul OCBOCGHMSI JTUCHUIUIMHBI:  (OpMHpOBAaHUE MPEACTABICHUN O POJIM U MeCTe
MaTeMaTUKd B COBPEMEHHOM MHpE, 3Talax pa3BUTHS, YHHMBEPCAIBHOCTH €€ IOHATUH U
npejacTaBieHud; (OpMUPOBaHHWE YMEHHI HCIOJB30BaTh HEOOXOIMMBbIE MaTeMaTHYecKue
METOBI JUIsl pellieHHs 3a]1a4 PO eCcCHOHATBHOM e TeTbHOCTH.

2. Ob0opyaoBaHue U MaTepPHAJIbI

[IpakTuyeckue paboOTHl MO AMCLUIUIMHE «/lMCKpeTHas mareMaTHKa» IpOBOJASATCS B
y4eOHOM ayIUTOpHUH C MYyJIbTUMEANAa OOOpYyJOBaHUEM: IMPOEKTOP, KOMIBIOTEpP, SKpaH
HACTEHHBIN.

3. HaumeHoBaHMe NPAKTHYECKUX padoT

Ne HaumeHoBaHMe TeM IMCHUIUIMHBI, X KPaTKOe Oo0bem N3 Hux
TeMBbI coJep:KaHue 4acoB NPaKTHYeCcKas
MOJAT0TOBKA, YACOB
1 cemectp

1 CrocoObl  3amanmst MHOXecTB. Omeparuu  Haj 2 2
MHOECTBaMHU.

2 OTHOLIEHUS. OTHoOIeHust 3KBUBAJICHTHOCTH. 2 2
Otnomenne mopsigka. CBoiicTBa  OTHOIICHHIA.
OtoOpaxkenusi. MHbeKIMs, CIOPBHEKIUS, OUEKIIHUS.
[TonsaTne QyHKIUH.

4 OcHoBHbIe anredbpandeckue CTPYKTYPBHI. 2 2

5 Onepani  HaJg  BBICKa3bIBAaHUSIMU. Ta0anie! 2 2
MCTUHHOCTH. JIornueckue 3ajaayu.

5 Ucuncnenune BBICKa3bIBAaHU. AJroputm 2 2
yaudukaimu. [IpaBusia BeIBOAA.

6 Hcuncnenune MPEIMKATOB. ABTOMaTHYECKOE 2 2
JI0KA3aTEIbCTBO TEOPEM. METO1 pE30JIFOLIUNA.

7 Croco6sl  3amanus OyneBod Qynkuuu. Tabmuna 2 2
VMCTUHHOCTH OyJeBOW (hYHKITHH.

7 [IpuMeHeHne 3aKOHOB anreOpbl JIOTHKH. 2 2

8 JIM3bIOHKTUBHBIE U KOHBIOHKTUBHBIE COBEPILICHHbBIC 2 2
HOpMaJbHbIE (HOPMBI.

8 ANTOpUTMBI NOCTPOCHHMSI NOAMHOMOB JKerankusa. 2 2

9 PazMmemnienus, MEPECTAHOBKH, COUYCTaHMS B 2 2
KOMOWHATOPHKE.

9 [MoncranoBku.  buHomuanbHble KO3 (UIMEHTHI. 2 2
Pazouenus.

13 OcHOBHBIE XapaKTepUCTUKU TpadoB. Marpuibl 2 2
CMEXHOCTH M UWHIMAEHTHOocTH. Omnepanuu Hax
rpadamu.

14 Diinepos rpad. Kpurepuii siiaepoBocTy. 2 2

14 ["amunpTOHOB Ipad. 2 2

15 Anroputm  @®opna — bennmana  HaxoXIAeHUS 2 2
MHUHHUMAJIbHOTO My TH B HarpyX€HHOM
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OpUEHTHPOBAHHOM Tpade.

15 3ajava HaxOXKJIEHUS KPUTHYECKOTO MyTH B rpade. 2 2
16 [TocTpoeHre MUHUMAIBHOTO OCTOBHOIO JepeBa 2 2

Harpy»keHHoro rpada.
Hroro 3a 1 cemecTp 36 36
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4. Conep:kaHue NPaKTHYECKUX PadoT

IIpakTuueckas padora Nel. CpnocoObl 3aganuss MHOxkecTB. Onepanuum Haj
MHOKeCTBAMU.

Ilenv 3anamus. IIpuoOpecT HaBBIKM 33JaHUSI MHOXKECTB, BBITIOJIHEHUS ONepanuil Haj
MHO>KE€CTBaMHU.

3nanusa u ymenusa, npuoodpemaemovie CHYOCHMOM 6 pe3yabimame O0CE60EHUA HeMbl,
dopmupyemovie kKomnemenyuu. 3HaeT U yMeEeT IPUMEHATh Oa30Bble ONEpaly HaJ
MHO’KECTBaMHU.

Teopemuueckas uacme.

[lonsiTe MHOXECTBa HE OIpEAeNseTcs, a JMIIb WUIIOCTPUPYETCS MPUMEpaMH.
Hanpumep, MoxHO roBopuTe 0 MHOxkecTBe crared ['K P®, o MHO)keCTBE JOTMYECKHX BO3-
MOKHOCTEH U T.7. MHOXecTBa OyaeM 0003HayaTh MPONUCHBIMHU JATUHCKUMHU OykBamu: A,B,...
Ecnu snemMeHT Xx NpUHAUICKUT MHOXKECTBY A, NMUIIYT X € A (YUTAIOT: «X MPHUHAIJIECKUT
MHOXECTBY A»), B MNPOTUBHOM NHUIIYT X £ A («x HE NPUHAUIKHUT MHOXKECTBY A»).
MHoecTBO, HE colepKallee HU OIHOrO DJIEMEHTA, Ha3bIBAIOT MYCMblM, €r0 0003Ha4yaroT
CHMMBOJIOM Q.

MHnooicecmeo  cuumaemcs 3a0aHHbIM, €CIM O JIOOOM JIaHHOM OOBEKTE MOKHO
OJTHO3HAYHO CKa3aTh MPUHAAJICKUT OH 3TOMY MHOXKECTBY WIM HeT. PaccMoTpuMm odea cnocoba
3aJlaHUsl MHOYKECTBA!

* 7aeTcs MOJIHBIN NEPEUYEHb 3JIEMEHTOB MHOYKECTBA; HAIIPUMEP, MHOXKECTBO PE3yJIbTaTOB
rOJI0COBAHUS MPUCSKHOTO TAKOBO: {«3a», KIIPOTHUBY, «BO3JIEPIKAJICI» | ;

* YKa3bpIBAeTCS TMPABWJIO OIpPENENCHUS TPHUHAUICKHOCTH JHOO0ro 00BEKTa K
paccMaTpuBaeMOMy MHOXKECTBY; Hampumep, 3amuch A = {x : |x| < 10} o3Havaer, 4To0 A COCTOUT
U3 TakWX YHCEN X, MOIYJb KOTOpbeIX MeHblle 10 (mocie IBOETOYMS 3amucaHoO IPaBHIIO,
KOTOPOMY JOJKHO YJIOBJIETBOPATH YHCIIO X, UTOOBI €r0 MOKHO OBLIO OTHECTH K MHOXECTBY A).

JlBa MHOKECTBa, COCTOSIIIME M3 OAHMX MU TEX XE DIEMEHTOB, HA3bIBAIOTCSH PAGHLIMU.
Ecnu mHO)ecTBa A 1 B paBHbI, TO numyT A = B.

Ecnn kakaplii 2IEMEHT MHOXECTBA B sBisieTcs B TO k€ BpeMsl 2JIEMEHTOM MHOKECTBA A,
TO TOBOPAT, 4T0 B — noomnoowcecmeo muoxectsa A. B atom ciydae numyt B < A (uurtator «B
— MOJIMHOKECTBO MHOXKECTBA A»).

B nocnenyromieM, HCX01HOE MHOKECTBO Oy/ieM Ha3bIBaTh VHUBEPCANbHLIM U 0003HAYATh
U. Cobcmeennvie noommnodcecmea MHOKecTBa U — 3TO Te MOJIMHOXKECTBA, KOTOPHIE COAEPIKAT
HEKOoTopble, HO He Bce anneMeHThl U. Hapsiny ¢ coOCTBEHHBIMH MOJMHOKECTBAMHU YCIOBUMCS
camo U 1 mycTo€ MHOKECTBO @ TaK)K€ CUMTATh IOJIMHOKECTBaMU MHOkecTBa U.

PaccmoTtpum mporiecc 06pazoBaHus HOBBIX MHOXECTB M3 IaHHBIX MHOXeCTB A u B, npu
3ToM OyzaeM mpendnonaratb, 4ro U A, u B, u BHOBb 00pa30BaHHOE MHOXKECTBO SBIISIOTCS
MOJIMHO’KECTBaMU HEKOTOPOI'0 YHUBEpcaIbHOro MHOXecTBa U.

Obveounenuem MHOXeCTB A U B (obo3Hauaetcs A U B) HaspiBaeTcs MHOXECTBO,
COCTOSIIIIEE U3 BCEX TEX JIEMEHTOB, KOTOpbIE MPUHAJIIEKAT XOTS Obl OJHOMY M3 MHOXKECTB A, B.
Ilepeceuenuem MHOXKecTB A u B (0003HauaeTcss ANB) Ha3bIBaeTCSI MHOXKECTBO, COCTOSIIEE U3
BCEX TE€X U TOJIBKO TE€X AJIEMEHTOB, KOTOpbIE MpUHAANEXKAT U A, U B. Paznocmbo MHOXECTB A 1
B (06o03Hauaetcs A | B) Ha3bIBaeTCsI MHOXKECTBO BCEX TE€X U TOJBKO TEX 3JEMEHTOB A, KOTOpPbIE
He conepxartcs B B. [lycts U— yHusepcanvroe munodxcecmeo Takoe, 4TO BCE paccMaTpUBaeMble
MHOKECTBA SABJIAIOTCS €0 IOJIMHOXKECTBaMU. /[ononHenuem MHOXKECTBA A  Ha3bIBAETCS
MHO’KECTBO BCEX AJIEMEHTOB, He pUHauIexamux A (Ho npuHaanexamux U).

Ecin paccMoTpeTs HEKOTOpbIE KOHEUHble MHOXecTBa N M M, y KOTOPBIX HMMEIOTCS
COOTBETCTBEHHO HeKoTopble uucia aneMeHToB Kk(N), k(M), To mmeer mecto cienyrouiee
COOTHOUICHHE:

k(NUM)=k(N)+k (M) -k(N N M).
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IIpumep. BerynurenbHbl 5k3aMeH MO (U3MYECKOM MOAroToBKE B MOCKOBCKHUI
yuuBepcuter MBJI Poccun cnaBamu 2500 abutypuenTtoB, oreHky Hike "5" momyuwnm 1800
YeJIOBEK, a BbIIEepKau 3TOT 3k3aMeH 2100 abutyprueHToB. CKONBKO YEJIOBEK MOIYUMIH OLEHKH
"3"n "4"?

Pemenue. peanonoxum, 4to N — MHOXKECTBO a0OUTYPUEHTOB, BBIICP)KABIIMX IK3aMEH
1o (u3nueckoil MoAroToBke, M — MHOXECTBO aOUTYpUEHTOB, NMOJYUYMBIINX OLIEHKH HIKe "5".
ITo ycnoButo 3amaun mmeem k (N) = 2100, k(M) = 1800, k (NUM) = 2500. AOUTypHUEHTHI,
nosyuuBiye oueHku "3" u "4", o6pazyror MHOkecTBO NNM. [IpuMensis npuBeIeHHYIO BbIIIE
bopMyITy, HAXOIUM:

k(N UM)=k (N)+k(M)—-k(N N M).
KNNM)=k(N)+kM)-k(N UM),
k(N N M) =2100+1800-2500 = 1400.
Otget: 1400 yenoBek NOIYYMIN OLIEHKH «3» U «4».
KoHTpo/ibHBIE BONIPOCHI M 32/1aHUSA

3agaua 1. Ha nmepBom Kypce ciiecTBEHHOro (akyiapTera MOCKOBCKOIO YHHBEPCHUTETA
MB/] Poccun 1500 xypcanToB, u3 KoTopblx 1050 KypcaHTOB M3y4darOT aHIVIMHCKHUM SI3BIK, 675
KypCaHTOB M3y4yaloT HEMELKHUH A3bIK U 345 KypcaHTOB M3y4aroT 00a s13b1ka. CKOJIBKO KYpCAaHTOB
CJIEJICTBEHHOTO (DaKyIbTETa HE U3yYalOT HU aHTIUHCKUH, HI HEMEIIKAN SI3BIK?

3agaua 2. B onuMmnumane mo mH(pOpMaTMKE M MaTeMaTHKe NpuUHUMaiu ydactue 40
KypcaHntoB MockoBckoro yHuBepcurera MBJ[ Poccun, UM OblIO MPEAsIOKEHO PELIUTH OJIHO
3aJjaHie 10 HMH(POpPMATHKE, OAHO IO MpaBoBON MH(pOPMATHKE M OJHO IO MaTeMaTHKe.
Pe3ynbpTaThl NpoBEepKH pelIeHn 3aJaHuil PeACTaBIEHbI B Ta0JIULE:

Pemiensr KonuyectBo Pemiens! 3ananus KonnyectBo
3aJjaHus pEIMBIIAX pEIMBIIAX
ITo 20 [lo  uHpopmaTMKEe U  NPaBOBOU 7
uHpOpMaTUKe uHpOpMaTHKE
[Io mnpaBoBoii 18 ITo undopmarrke u MaTeMaTHKE 8
uHpopMaTUKe
Ilo 18 [To nmpaBoBo# HHPOPMATUKE U 9
MaTeMaTHKe MaTeMaTHKe

W3BecTHO Takke, YTO HU OJIHOTO 3aJjaHusl He peruiiu Tpoe. CKOIbKO KYpCaHTOB PEIININ
Bce 3 3ananusa? CKOJIbKO KypCaHTOB PEIINIIN POBHO 2 3a1aHuA?

3agavya 3. B marazuHe KaHIEISPCKUX MPHHAIICKHOCTE MOCKOBCKOTO YHUBEPCHUTETA
MB/I Poccun KypcaHTbl 0OBIYHO MOKYHAIOT MO0 OJHY PYUKY, JIMOO OJHY TE€Tpajb, TMOO0 OJHY
PYUKy ¥ OJIHY TeTpajib. B oqun u3 nuelt 66110 pogaHo 57 pyuek u 36 tetpaneil. Ckonbko ObLI0
MOKYyTaTesnen, ecnu 12 KypcaHTOB KyIIWIN U pydKYy, U TeTpaab?

3amada 4. B ogHOM M3 ropoJ0oB YKpawHbl YacTh >KUTEJIEH TOBOPUT TOJIBKO IO-PYCCKH,
4acTh - TOJBKO IO-YKPAaWHCKH, YacCTb F'OBOPUT U IO-PYCCKH, U MO-YKpauHCKU. M3BECTHO, 4TO
90% »xwuTeneit ToBopuT mo-pyccku, a 80% - mo-ykpamHcku. Kakoil MpOIEHT KUTele ropoaa
TOBOPUT Ha 000UX s3bIKaX?

3anmava 5. Kaxnaplii U3 KypcaHToB yueOHOU rpymnmnbsl MockoBckoro yHuBepcureta MBJ]
Poccun B 3MMHHME KaHUKYJBl POBHO JiBa pa3za OblI B TeaTpe, MpU 3TOM crekTakiun N, M u P
BUJIEIM COOTBETCTBEHHO 25, 12 m 23 kypcanTa. CKOJIBKO KypCaHTOB B Yy4yeOHOH rpymme?
Cxonbko u3 HuX Bujenn cruekrtakid N u M, N u P,M u P?

3amaua 6. B yueOHoit rpymnme u3 40 xypcantoB 30 yMerOT miiaBaTh, 27 YMEIOT UTpaTh B
[1aXMaThbl U TOJIBKO 5 HE YMEIOT HM TOro HU Jpyroro. CKOJIBKO KypCaHTOB YMEIOT IlIaBaTh U
WTpaTh B IIAXMaThI?
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3anaua 7. B TeueHue Henenu B KMHOTeATpe JeMOHCTpupoBanuck Guiabmsl A, B u C. U3
40 MWKOIBHUKOB, KAXKIBIA M3 KOTOPHIX MPOCMOTpEN JInO0 Bce TpH (uibma, 1100 OAUH U3 TpeX,
¢wieM A Bugenu 13, ¢unem B—16, ¢punem C—19 mkonbHukoB. HaifTh, CKOJIBKO yUYeHHKOB
MIPOCMOTpEINH BCE TPU (pHiibMa.

3anaua 8. B cnoptuBHOM Jarepe 65% pedst ymerot urparsb B pyr601, 70%—s Boseibon
u 75%—s Gacket6on. KakoBo HanmmeHblllee YUCIO pedsAT, yMEIOMMX Urpath U B ¢yTOOI, U B
BOJICHO0II, ¥ B OackeT001?

3amaga 9. Ha ypoke yimrepaTypbl y4uTeNlb pellni y3HaTh, KTO M3 40 y4eHHMKOB Kiacca
gyutan kHuru A, B u C. Pe3ynbTarsl onpoca oka3zaiauch TakoBbl: KHUTY JI unTano 25 yvammuxcs,
kaury B-22, kaury C—raxoke 22. Kauru A winu B unranu 33 yuenuka, A wiu C—32, B unu C
—31; Bce Tpu kHuru npow 10 ydammxcsa. CKOJIBKO YYEHMKOB IPOWIN TOJIBKO MO OJHOMU
kHUre? CKOJIBKO yYalIuxcs He YUTAIU HU OJTHOM U3 3TUX TPeX KHUT?

3agaua 10. Cpenu aOUTYpUEHTOB, BBIJIEPXKABIIUX MPHUEMHBIC SK3aMEHBI B BY3, OLCHKY
«OTJINYHOY» TOJIYYMJIM: 10 MareMaThuke—48 abutypueHToB, 1o ¢uznke—37, M0 PyCcCKOMY
A3bIKy—42, 110 MaTeMaTUuKe WM (U3uKe—75, IO MaTeMaTUKe WU PYCCKOMY SI3BbIKy—7/6, 1O
¢bu3uKe UM pyccKoMy s3bIKy—66, mo BceM Tpem mnpeameraM—4. CKOIbKO aOUTYpHUEHTOB
MOJYYHITH XOTs ObI OAHY MATepKy? CKOJIBKO Cpeid HUX MOJTYYHMBIINX TOJBKO OJIHY HATEPKY?

Pexomenodyeman numepamypa:

OcHoBHas JuTEepaTypa:
3apunoBa, 3. P. Jlekuun mo JUCKpeTHOM MaTeMaTHke. MaremaTtudeckas JIOTHKa: ydeOHoe
nocobue / O. P. 3apunosa, M. I'. Kokotuukosa, JI. A. CeBacThsiHOB. — MockBa : Poccuiickuii
YHUBEpPCUTET  JpyxObl  Hapojos, 2014. — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JluckpeTHas MaremaTHKa JJisl IPOTPaMMUCTOB : yuebHoe nocobue / P. XarrapTu.
—  MockBa :  Texnocdepa, 2012. — 400 c. — Pexum  gocryna:
http://www.iprbookshop.ru/12723.html

IIpakTuueckass padora Ne2. OtHoumienusi. OTHoUIEeHUs] IKBUBAJEHTHOCTH.
OtHomenne mopsinka. CpoiictBa oTrHomeHuil. OroOpaxkenus. UHbeknusi, CropbeKknms,
Onexkuus. [lonsitue pyHKkumu.

Ilenv 3anamusa. IlpunoOpecTy HAaBBIKM ONpE/AEICHUs BUIAa OWHAPHOTO OTHOLICHHUS, €T0
CBOMCTB M cIOC00a 3aJaHusl.

3nanua u ymenusa, npuoodpemaemvie CmMyOeHmMOM 6 pe3yibmame 0C60CHUA MeMbl,
dopmupyemoie Komnemenyuu. 3HaeT OCHOBHbIE OMHAPHBIE OTHOLIEHUS M UX CBOWCTBA, YMEET
IIPUMEHATH CBOMCTBA OTHOILIEHUI HA NPaKTUKE.

Teopemuueckas uwacms.

bunapHble OTHOILIEHUS YCTAaHABIMBAIOT COOTBETCTBHS JJIEMEHTOB OJHOIO MHOKECTBA
3JIEMEHTaM Jpyroro MHokecTtBa. Ecinm, Hampumep, sneMeHT XEX COOTBETCTBYET JJIEMEHTY
YEY, TO (akT 3TOro COOTBETCTBUS MOXHO 3alUcaTh B BHJIE YNOPSAIOYCHHOM mapbl (X,y).
[IpaBwiio (mpeanucanue, NPUHIKI), 10 KOTOPOMY 3JIEMEHTY X U3 X CTaBUTCS B COOTBETCTBHE Y
u3 Y BBIpaXKaroT JMO0 B CIOBECHOH (opme, nbO B cuMBONIMYEecKOl (dopmanbHOU U T.11.). B
OOJBIIMHCTBE CIy4yaeB CHUMBOJMYecKas ¢opma umeeT BUI XRy M uuraercs crienyronmm
0o0pa3oM «X HaxoAWTCS B OTHOIIEHMHM R Kk y». B mpunmume, ecim Mexay HEKOTOPBIMHU
JJIeMEHTaMH MHOXECTB X W Y ONpeleieHo OTHomeHHe R, To o0HO MoxeT ObITh
OXapaKTepU30BaHO OJHO3HAYHBIM MPOCTHIM MEPEUUCICHUEM BceX Map (X,y), B KOTOPBIX X U Y
cBA3aHbl cooTHomeHneM R. B mocienneMm ciydae oTHomeHue R MOKHO NMpHHHMMAaTh Kak BCE
MHOXECTBO JIONTyCKaeMbIX UM YNOPSAJOYSHHBIX Map BHIA (X,y) M mucath (X,y)€ER, rae “R” yxe
BBICTYNAET KaK CHMBOJI MHOXKECTBA.
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Bunaproe otHomeHne K HazbiBaeTcsi pehIeKCUBHBIM, eciu (X,X) € R 1 Bcex XEX. D10
OTIpeJielicHUE Ha SI3bIKE TEOPUH MHOXECTB IMHUIIETCS B clieayronieM Buae: EER, Vxe X e E =
{(x,x)/x € X}c XX X.

OtrHomrenne R HaspiBaeTcs aHTHpeIeKCHBHBIM (MppedIeKCHBHBIM), ecn (X,x)€ R, V
x€X mmuRNE=0.

bunapHOe OTHOIIEHWE HA3bIBACTCS CUMMETPUYHBIM, eciu (X,1)ER => (y,x) €R mim R
=R’

OtHomenne R Ha3zpIBaeTCsl aHTUCUMMETPHUYHBIM, el (X,1) €ER u (y,Xx) ER = x =y unmm
RNR'CE.

OtHomenne R Ha3pIBaeTCs aCUMMETPHUYHBIM, €CIIM U3 ABYX OTHOmIeHUH XiRxj u  XjRx;,-
BBINOJIHSIETCS TI0 MEHBIIEH Mepe 0/iHO, T. €. RNR'=0. Ciexyer 3aMeTuTh, 4T0 U3 acuMmeTpun R
BBITEKAET €r0 aHTUPE(PICKCUBHOCTb.

bunapHoe ortHomenue R Has3biBaeTcs TpaH3UTHBHBIM , eci (X,yY)ER u (y,z)€ER =
(x,z2)€ER wm R°RCR. Boiee mpocTo CBOWCTBO TPaH3UTHBHOCTH OTHONIEHHS R MOXHO
copMynupoBaTh cleayrommM obpasoM: u3 XRxj; u x;Rxy Bcerma cienyer xiRxy. ITpumepom
TPAH3UTUBHOIO OTHOIICHMS MOJKET CIIy)KWUTh OTHOLICHHE BKJIOUEHHsS Ha MHOXecTBax. B
gacTHOCTH ACB u BcC = AcC.

OTHolIeHHEe  HSKBHUBAJIEHTHOCTU  OIpenessieTcss Kak  OTHOILIeHWe, oOjajaaroriee
CIICAYIOIIMMHU CBOUCTBaMHU: 1) pedIeKCUBHOCTD, 2) CHUMMETPUYHOCTb, 3) TPAH3UTUBHOCTD. i
0003HaveHnsT 3TOro OTHOIIEHU BBOIIAT cuMBoi " ~ ". Eciim R oTHOIIEHHe DKBHUBAJIEHTHOCTH,
TO 3amMCh X RX; U X; ~ X paBHO3HauHbI (R CX X X).

[TpumepoM OTHOIIEHUS! SKBUBAJIEHTHOCTH B T€OMETPUU SABIISIETCS OTHOLIEHHE "Moao0us "
(KOHTPYIHTHOCTH).

KoHTpo/ibHBIE BONIPOCHI M 32/1aHUSA

1. OtHomenune R: “<” Ha MHOXECTBE [OEUCTBUTEILHBIX YHCEN SBISIETCSI JU
pediekcuBHBIM?

2. Otgomenne R: “<” Ha MHOXECTBE IEHCTBUTEIBHBIX UYHCEN SABISETCA JIU
TPaH3UTUBHBIM?

3. Kakum sBnsieTcsa oTHomeHue R: “<” ?

4. OmnpenenuTth, KaKMMH CBOWCTBaMU 00JlaZjaeT OTHOLIEHHE R: «IIpuHAAIEKHOCTH K
OJTHOM CTyJIeHYECKOM Ipymnme» Ha MHOXKECTBE CTYJIEHTOB HHCTUTYyTa?

5. TpaH3WTHUBHO JIM OTHOIICHUE HEPABEHCTBA HA MHOKECTBE JACHCTBUTEIBHBIX YUCEI?

6. TpaH3UTHBHO JIU OTHOIICHNUE PABEHCTBA TPEYTOJILHUKOB B T€OMETPUN?

7. dns muoxectB A, B, u C cipaBennuBo otHoienue A N B= 0, B N C = @. fBnsercs
JIM 3TO OTHOIIEHHE TPAaH3UTUBHBIM?

8. Onpenenure CBOMCTBa CJEIYIOIINUX OTHOIICHUM:
1. «psiMas X mepecekaeT NpsAMYI0 y» (Ha MHOKECTBE TPSIMBIX);
2. «gaucyo X 0oIbIne yucia y Ha 2» (Ha MHOKECTBE HATYPaTbHBIX YUCE);
3. «4Hucmo X JAENUTCS Ha 4Yucio y 0e3 ocTarkay (Ha MHOXECTBE HATYpaJlbHBIX YHCEN);
4. «x - cecTpa y» (Ha MHOYKECTBE JIFOJIEH ).

9. JIns 3amanubiXx Ha MHOXecTBe A={1,2,3,4,5} OMHAPHBIX OTHOIICHUH p U T:

p={(x ) 1(x=2)y-2)c1}; r={(x,y):2x23y]
a) 3aKMcaTh MaTPHIIBI ¥ IIOCTPOUTH IPaUKH;
0) HAlTH KOMITO3UIIUIO p © T,

B) MCCJIEIOBATh CBOMCTBA OTHOLICHUH P, T U P © T (peIEeKCUBHOCTD, HPPEIIEKCUBHOCTS,
CUMMETPUYHOCTh, aHTHCUMMETPUYHOCTD, TPAH3UTUBHOCTB ).

Pexomenodyeman numepamypa:
OcHoBHas JInTEpaTypa:
3apurnioBa, D. P. Jlekuu 1mo TUCKpEeTHONW MaTeMaTHKe. MareMaTHdecKas JIOTHKa: yaeOHoe
nocooue / D. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuit
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YHUBEPCUTET JpyKO0bl Hapo10B, 2014. — 120 c¢. — Pexxum goctyna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JluckpeTHas MmaTreMaTuka Juisi IpOrpaMMHUCTOB : yuyeOHoe nmocobue / P. XarrapTu.
— Mockaa : Texnocdepa, 2012. — 400 c. — Pexxum nocryna:
http://www.iprbookshop.ru/12723.html

IIpakTHyeckas padora Ne3. OcHoBHBbIe ajiredpanyecKkne CTPYKTYPbI.

Lenv 3anamua. IlpuoOpecTd HABBIKM OIpENEICHUS OCHOBHBIX alre0pandecKux
CTPYKTYP U OTIPEICIICHHS X CBOUCTB.

3HaHuA u ymenus, npuoopemaemvie CHYOEHMOM 6 pe3yibmame O0C60CHUS MeEMbl,
dopmupyemoie Komnemenyuu. 3HaeT OCHOBHBIC aJIreOpanyecKue CTPYKTYPhl U yMeEeT
OnpeensaTh UX CBOMCTBA.

Teopemuueckas uacme.

B wmaremaTmke u pa3iUyHBIX €€ MPUIOKEHUSAX BAXKHYIO pOJIb WIpaloT TaKHe
MaTeMaTU4eCKHe 0OBEKThI, KOTOPHIC HA3BIBAIOTCS alreOpandecKUMH CTPYKTypaMu. B mmpoxom
CMBICTIE MO anreOpanuecKoi CTPYKTYpOil MOHUMAIOT BCSAKOE MHOXKECTBO, HA KOTOPOM 3a/IaHbI
HEKOTOpBIE Orepaiuu (T.e. 3aKOHBI, CTaBAIINE B COOTBETCTBUE OJHOMY HJIM TIape DJIEMEHTOB IO
onpeaenéHHOMY MPaBUITY IPYTroi dNIeMeHT), 001Iaiaore onpeaenéHHBIMUA CBOMCTBAMH.

BoaBIMHCTBO CBOWCTB M pe3yJbTAaTOB 00 ITHX MHOXKECTBAX IMOJY4alOT, OMUPAsCh Ha
KOHKPETHYIO MPUPOJY 3JIEMEHTOB 3TUX MHOXKECTB M HA KOHKPETHBIM CMBICI OMNEpalui Haj
HUMH. B TO ke BpeMsi MHOTHE pe3yJbTaThl MOXKHO TOJYYUTh HE3aBUCUMO OT MPHUPOJIBI ITHUX
MHOECTB U KOHKPETHOTO CMBICJIa ONEpalii, a UCXO/s TOJIBKO U3 CBOMCTB 3TUX ONEpaLIUi.

Cpenn TaKHUX CBOWCTB onepanui paccMaTpuBarOTCS: aCCOIIMAaTUBHOCTb,
KOMMYTAaTUBHOCTh, JIUCTPUOYTUBHOCTh, HAIWYHE CICHUATBHBIX DJIEMEHTOB, O00JIaJar0IINX
oTnpeneNEHHBIMU CBOMCTBAMH (HYJIEBOW, €IUHUYHBIN (HEUTpaJbHBIN), OOpaTHBINA 3JIEMEHT K
JAHHOMY U T.1.).

B 3aBUCMMOCTH OT KOJWYECTBA OIEpaliii M CBOWCTB, KOTOPHIMU OHH 0O0JIaJaroT,
pa3INyaioT CIeIyIONINe anredpandecKue CTPyKTYPHI.

Ilonyepynnoti Ha3pIBaeTCss MHOXXECTBO (7, HA KOTOPOM 3ajaHa OWHApHas ormepanus *
(uacTo e€¢ Ha3pIBAIOT YMHOXEHHEM U 0003HAYarOT * ), JUIsI KOTOPOW BBIMOJIHAETCS CBOWCTBO
acCOLMAaTUBHOCTH, T.€. Uil M0ObIX a,b,c € G (axb) *c = ax(bxc) . Ecniu B momyrpymme
MMeeTCS HEUTpaJbHBIN AJEeMEHT e (HyJIeBOW, €IMHUYHBIN), T.€. TaKOH, UTO ake=exa=a nJs
moboro a€ G, To nonyrpynna G Ha3bIBaeTCsl yHumapHot (MOXYTpyHnon ¢ HyIéM; NOXyrpynnon
c enuHuuer). Ecnu B monyrpymme BBIIOJNHSIETCS KOMMYTAaTHBHBIM 3aKOH, T.€. €ClU A
mo0bIX a,hbEG axb = bka, TO OIyTpyNIa Ha3bIBACTCA KoMMmymamuenou (W abenesoll).

YHuTapHas MONYTpYIIa Ha3bIBACTCS epynnou, ecinu s moboro a€G CyIEecTBYeT
oOpaTtHbIii dneMeHT b G, T.e. TaKoH, 4T0 axb = bka = e. Ecnu AONMOTHUTEIBHO BBITIOIHICTCS
CBOMCTBO KOMMYTaTHBHOCTH, TO TpyIIa Ha3bIBACTCS KomMmymamugHou (UIU abenesoii), U B
ATOM ciydae OOBIYHO MPHUMEHSETCS aJIUTUBHAs CHMBOJIMKA, T.C. omepaius oO0o3HaudaeTcs -+,
HelTpanpHBId dyeMeHT 0, OoOpaTHBI SJIEMEHT K a Ha3bIBAIOT NPOTHBOIONONKHBIM U
o0o3Havaercs: -a.

Ecnu B aGeneBoit rpynmne (K , +) Hapsay c onepamuei CIoXeHHUs + 3ajJaHa emé oHa
omepanus: MPOU3BEACHUE * (MO - ), KOTOpas CBsi3aHa C + NUCTPUOYTUBHBIMH 3aKOHAMU:
(at+bykc=(axc)+(bxc),  akx (b+c)=(axb)+(axc) nnga moObX a,b,c Ku Oxa=a*x0=0
st moboro a K, to K nHazweiBaercs koavyom. Ecnu B konbiie (K , +, %) MOMOJHUTENTHHO JJIs
MIPOU3BEICHUS * BBITIOJIHAETCS ACCOLMATUBHBINA 3aKOH, T.€. €CIIH

(ak b) kc=ax(bxc) nns moobIX a,b,c K,

TO KOJIbLIO HA3bIBACTCS ACCOYUAMUBHLIM. A €CIM KpOME TOTO CYILIECTBYET €IMHUYHBIN
aMeMeHT 1, T.e. Tako, uTo 1*a = axl=a nns m060ro a€ K, TO KONBIO HA3BIBACTCS YHUMAPHLIM
(wm konbuoM ¢ 1). Eciu B KOdbIE BBINOJHSAETCA KOMMYTATHUBHBIM 3aKOH JUISL %, TO KOJIBLIO
HA3bIBACTCSI KOMMYMAMUBHBIM.
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ACCOLMAaTUBHOE YHUTAPHOE KOIBILO, B KOTOPOM KaK[Iblil HEHYIEBOM 3JIEMEHT d MMEET
o0paTHBI @, T.e. TakoM, 4TO axa' = a'*a = 1 HaswBaeTcs menom. KoMMyTaTUBHOE Teno
Ha3bIBAETCS NOMEM.

KOHTpOJIbele BOIIPOCHI U 3alaHUA

SBnsieTcs nM  cieayrollee MHOXECTBO TPYIION, KOJIBIIOM, IIOJEM OTHOCUTEIBHO
CJIOKEHMSI YUCEJl U YMHO)KEHHUS YUCEIL:

Bapuanm 1. - MHOXECTBO JI€MCTBUTENbHBIX YHUCEIT,

Bapuanm 2. - MHOECTBO pallMOHAIbHBIX YUCEIT;

Bapuanm 3. -MHOXECTBO LI€JIBIX YHCET;

Bapuanm 4. -MHOXECTBO HEOTPULATEIBHBIX PALIUOHAIBHBIX YHCEI;

Bapuanm 5. -MHOXeCTBO HaTypalbHBIX YHMCEIL,

Bapuanm 6. -MHO€CTBO HEOTPULIATENIbHBIX JEHCTBUTEIBHBIX YHCET;

Bapuanm 7. -MHOXECTBO YETHBIX LIEJIBIX YHCEN;

Bapuaum 8. -MHO€CTBO HEOTPULIATENIbHBIX LENBIX YUCEIT;

Bapuanm 9.  -MHOXECTBO MPOCTBIX YHUCEIT,;

Bapuaum 10. -MHOXeCTBO KOMIUIEKCHBIX YHACEN?

OTtBeT 000CHYHTE.

Pekomenoyemasn numepamypa:

OcHoBHasI IUTEpaTypa:
3apurnoBa, D. P. Jleknuu 1o 1uckpeTHON MaTeMaThke. MaremaTiudeckas JIOTUKa: yaeOHoe
nocobue / D. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBacThsiHOB. — MockBa : Poccuiickuit
YHUBEPCUTET ApYKObl HapoaoB, 2014. — 120 ¢. — Pexxum nocryna:
http://www.iprbookshop.ru/22190.html

JonotHUTeILHAS JIUTEpPaTypa:
Xarraptu, P. JluckpeTHas MmaTeMaTHKa Jijisi IPOrPaMMHUCTOB : yueOHoe mocooue / P. XarrapTu.
— Mockaa : Texnocdepa, 2012. — 400 c. — Pexxum nocryma:
http://www.iprbookshop.ru/12723.html

IIpakTnueckass padora Ned. Omnepanum Haa BbICKa3bIBaHUSAIMH. Tabamubl
HCTUHHOCTH. Jlornyeckue 3agavu.

Ilenv 3anamus. llpunoOpecTd HABBIKM  BBINIOJHEHHSI JIOTMYECKUX OIEpaluii HaJ
BBICKA3bIBAaHUSIMU.

3nanua u ymenus, npuodpemaemvie CHMYOEHMOM 6 pe3ylbmame O0C6OCHUA MeMbl,
dopmupyemoie Komnemenyuu. 3HaeT OCHOBHBIC TMOHSTHSI TEOPUU BHICKA3BIBAHUM U yMeEeT
BBITIOJHATH OMNEpallii HaJl BBICKA3bIBAHUSAMHU, CTPOUTH TAOJMIly MCTHUHHOCTH BBICKA3bIBAHUS,
MIPUMEHSTH MOJTYYEHHBIC 3HAHUS K PEIICHUIO JIOTHYECKHUX 3a/1a4.

Teopemuueckasn uacme.

OCHOBHBIM TOHSITHEM MaTEMaTUYECKOW JIOTUKH SIBIISIETCA TOHATUE 8bickazvieanus. 11of
BBICKa3bIBAHUEM OOBIYHO MOHHMAIOT BCAKOE IMOBECTBOBATENLHOE MPEIOKEHHE, 00 UCTHUHHOCTH
WM JIOKHOCTH KOTOPOTO HMMEET CMBICI TOBOPUTh. BcCsKkoe BbICKa3bIBaHUE SBISETCS JIMOO
UCTHUHHBIM, JHOO JIO)KHBIM, HO HE MOXET OBIThb OJHOBPEMEHHO HCTUHHBIM U JIOKHBIM.
PaznuuaroT mpocThie M COCTaBHBIE BBICKAa3bIBaHUS. BbICKa3blBaHHWe, MPEACTABIISIONICE
CBA3BIBAHUE MPOCTHIX BBICKA3BIBAHUI B COCTaBHBIE OCYILIECTBISETCS MOCPEACTBOM JIOTHUYECKUX
orepalnii, Ha3bIBAEMBIX CBA3KAMH.

Ompuyanuem BBICKa3bIBaHMS X HA3bIBAETCS HOBOE BBICKA3bIBaHHE, KOTOPOE SIBISETCS
WUCTUHHBIM, €CJIH BBICKa3bIlBaHWE X JIOKHO, U JIOKHBIM, €CJIM BbICKa3blBaHHME X MCTHHHO.
OTtpunianue BrIcKa3biBaHUs X 0003HAYaeTCS W YUTACTCS «HE X» WIH «HEBEPHO, UTO X».

Konvionkyueti nByx BbICKa3piBaHUM X, V Ha3pIBaeTCsi HOBOE BBICKA3BIBAHHE, KOTOPOE
CUMTAETCS] UCTUHHBIM, ecIi 00a BbICKa3bIBaHUS X, Y UCTHHHBI, U JIOKHBIM, €CITU XOTs ObI OJTHO
U3 HUX JI0%HO. KOHBIOHKIMS BhICKa3hIBaHUN o6o3Hauaerca cuMBoioM XY mmm X&Y
(antaercs: «X 1 Y»).
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Jluzvionkyueu NByX BBICKa3bIBaHMM X U Y HaA3bIBAETCS HOBOE BBICKA3bIBAaHUE, KOTOPOE
CUMTACTCS] UICTHHHBIM, €CITH XOTs ObI OJTHO W3 BBICKa3bIBaHUN X, Y HCTHHHO, W JIOXKHBIM, €CIIHA
OHH 00a JI0KHBI. JIU3BIOHKIUS BhICKa3bIBaHUI 0003HauaeTcs XY (untaercs: «X Ui Y»).

Hmnnukayueii NByX BbICKa3blBaHUM X, Y Ha3bIBAETCS HOBOE BBICKA3bIBAaHWE, KOTOPOE
CUMTAETCS JIOKHBIM, €clii X UCTUHHO, a Y — JIOKHO, U UCTUHHBIM BO BCEX OCTAJbHBIX CITydasiX.
Nmrmukarust BeICKa3bIBaHUN 0003HAYAETCs CUMBOJIOM X—Y (YUTaeTcs: «eciu X, To Y»).

Oxeueanenyueri IByX BbICKa3biBaHUN X, Y Ha3bIBa€TCSI HOBOE BBICKa3bIBaHHE, KOTOPOE
CUMTAETCS] UCTUHHBIM, KOTJa 00a BBICKa3bIBaHUA X W Y JUOO OJHOBPEMEHHO MCTHHHBI, JTNOO
OJIHOBPEMEHHO JIOKHBI, U JIO)KHBIM BO BCEX OCTAJbHBIX ClIydasiX. DKBUBAJIEHIUS BbICKA3bIBAHUM
o00o03HavaeTcss CMMBOJIOM X <Y (uuTaeTcs: «X TOT/Ia U TOJIBKO TOT/Aa, Koraa Y»).

Besikoe cioxHOE BBICKAa3bIBaHHE, KOTOPOE MOXKET OBITh MOITYYEHO M3 JJIEMEHTAPHBIX
BBICKA3bIBAaHUHN TIOCPEICTBOM MPUMEHEHHSI TIEPEUYHCIICHHBIX JJOTUYECKUX OTepaIuii, Ha3bIBAeTCs
Gdopmynoii  ancebpvr  noeuxku. JlBe dopmynbl anreOpbl Jorukd A u B HaspBarorcs
PABHOCUNILHBIMU, €CITH OHU TIPUHUMAIOT OJIMHAKOBBIE JIOTMUECKHE 3HaYeHUs Ha JItoOoM Habope
3HAYEHUH BXOIAMIMX B (POPMYIBI SJIEMEHTAPHBIX BBICKA3bIBAaHWN. PaBHOCHIBLHOCTH (opmyl
0003HAYaIOT 3HAKOM = , a 3anuch 4 = B o3HaydaeT, uTo Gopmyisl A U B paBHOCHUIIbHBI.

Bakueiime paBHOCUIBHOCTH aJreOphl JOTUKKA MOKHO pa3OUTh HAa TPH TPYIIIBL:

1. OcHOBHEI® DABHOCHILHOCTH:

1 »&x=x
— BAKOHLBI MACMIOTEHTHOCTH.

2 xvx=x
3. x&u==x
4. xvu=u
5. x&ar=an
6. xva=x
_ Kue
om 7+ *&X =1 — 3aKOH NPOTHBODEMHA.
8. x vX =u — 3AKOH HCKJIIOYEHHOTO TPETLEro.
9. ¥ = x — 38KOH CHSTHSA ABOHHOro OTDHOAHHA.
Le A TF y = A V y
3. x&y=xvy
4, xvy=3&Y
5. x&y=xvy

3. PaBHOCHIBHOCTH, BHPAKANONHE OCHOBHBIC 3AKOHBI
anreGpnl JOTHKH:

1. x&y=y&x — KOMMYTATHBHOCTh KOH'BIOHKIHN,

2 xvy=yVvx — KOMMYTATEBHOCTH AHIBIOHKOHH,

3. x& (y& z) = (x& y)& 2 — ACCOMMATWBHOCTL KOHBIGHK-
HH,

4. xv(yvz)=(xvy)vz - acconuaTHBROCT AU HLIOHK-
mEH,

5. x& (y v z) = (x& y) v (x& z) — ABCTPUOYTHBHOCTE KOH'B-
IOHKOUY OTHOCHTEABHD AEIBLIOHKIHH, |

6. x v (y&2) = (x v y)&{x v 2) — prcrpubyTuBHOCTH AAEL-
OHKOYHE OTHOCHTENLEQ KONLIHKIAM,

dopmyra Ha3bIBACTCS MOHCOECMBEHHO UCMUHHOU (masmoioeuell), eCI OHA IPUHIUMAET
3HAYCHUC «MCTHUHA» IMPU BCEX 3HAUCHUAX BXOJAINX B HEC ICPEMCHHBIX. d)opMyna HAa3bIBACTCA
MOJHCOECMBEHHO JI0JCHOU, €CITM OHAa TPHUHUMAeT 3HAYCHUE «IO0XKbY» TPU BCEX 3HAYCHUSIX
BXOOAIIUX B HEC ICPEMCHHBIX.
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[Ipumep: Jlokasats, yto popmyna A = x — (y — X) TOKAECCTBEHHO UCTUHHAS.

Pemenue: [Togsepraem ¢popmyity A paBHOCUIBHBIM ITPEOOPa30BAHUSAM:

A=x—-(y—x)= .

BoiBoa: ¢opmynna TOXKIECTBEHHO MCTHHHA, TaK KaK BCEerJa MMEET 3HAUC€HUE «HUCTHUHa»
win «1».JlokazaTb TOXJIECTBEHHYIO HMCTHMHHOCTH (OPMYJIBI MOXHO M C TOMOIIbIO TaOIUIIBI
uctuHHOCTH. Hanpumep, ans paccMoTpeHHOM Gpopmyibl A TaOiauia ICTUHHOCTH UMEET BUIL:

X y y X = (y = x)
— X

" " " u

u JI u u

J1 " JI u

JI JI u u

J11s TOTO, 9YTOOBI PELIUTH 337a4y C MOMOIIBIO aNredphl JOTUKH, HEOOXOAUMO:

- BBECTH KpaTkue 00O3Ha4YeHHUs i CHOPMYIMPOBAHHBIX YCIOBUI U COCTABUTH JIOTHUECKYIO
(dbopMyIly, BEIpa)KaIOILyI0 YCIOBHE 33]]Ja4d B CHMBOJIMUYECKOH opMme;

- JUId TIOJXy4eHHOU (OpMyJIbl HAUTH C MIOMOIIBIO PaBHOCHIBHBIX MPeoOpa3oBaHUI BO3MOKHO
0oJiee MPOCTYI0 PaBHOCWIBHYIO (OpMYITY;

- TOJB3YsICh HalJIGHHOW OoJiee mpocToil popMyIioil, mepelis K cIoBecHOU ee (OpMyIIHPOBKE,
OTIpEICTIUTh PEUICHHUE 3a/1auH.

IIpumep:

[Tocne oOcyxnaeHuss coctaBa y4YaCTHUKOB, OTIPaBIsEeMbIX Ha KOH(pEpeHLHI0, ObLIO
PEeIIeHO, YTO JOJKHBI BBIIOIHATHCS [IBA YCIOBHS: a) eciu rnoejneT ApOy30B, TO JOJKHBI IOEXATh
eme bprokBuH win BumneBckuii; 6) ecnu moeayT ApOy3oB u BumiHeBckuii, To moener u
bprokBun. Haiftu Gosnee mpocTyio clioBecHYIO (hOPMYIHUPOBKY MPUHIATOTO PELICHUS O COCTaBe
YYaCTHUKOB KOH(EpEeHIIHH.

Pemenne: Hasnauenme Ha koHgpepenuuio ApOys3oBa, bprokBuna u BumineBckoro
o6o3naunMm OykBamu A,b,B cootBerctBenHO. Torma ycimoBue a) MOKHO 3amucaTh B BUIAE A —
B'B, a ycnosue 6) B Buge A'B — B. Tak kak 00a yCIOBUS JOIKHBI BBINOIHATHCS
OJTHOBPEMEHHO, TO HMX COEAUHHMM JIOTHYECKON CBs3KON «u». [loaTOMy mNpHHSTOE perieHue
MOKHO 3alucaTh B BUJE ciedylomel cumBonmdeckoii gopmynst: (A — B'B) * (A'B — B). C
MOMOIIbIO0 PABHOCHIJIBHBIX TPE0OPa30BAHUN YIPOCTUM COCTABIIEHHYIO (OpMYITY:

CumBonuueckas popmyna o3Hauaer: «Ecnu nmoener ApOy3oB, To moeaeT U bprokBum».
Oto M ecThb Haubosiee mpocTas ciioBecHas (OPMYJIHPOBKA MPHUHITOIO PEIICHHS O COCTaBe
IPYMIIBl COTPYAHUKOB, OTHPABISIEMbIX Ha KOH(PEPEHIIHIO.

KoHTpoJibHbIe BONPOCHI U 321aHUSI:

3amaua 1. Jloka3aTh TOXJIECTBEHHYIO HCTUHHOCTh WM TOXJIECTBEHHYIO JIO)KHOCTh
(hopMyJ C TOMOIITBIO a) PABHOCHIIBHBIX MPEe0Opa3oBaHuii; 0) TaOIUIIBI HCTUHHOCTH (DOPMYJIBI:

’

N~

’

S~V N LA W

S
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3agaua 2. IlpITasgce BCHOMHUTH MoOeauTeNed NPOLUIOTOJHUX COPEBHOBAHUI 110
cTpenbOe, NATh ObIBIIMX 3pUTENCH 3asBUIH:
A) AHTOH ObUI BTOPBIM, a bopuc — naTeiM,
b) Bukrtop Obl1 BTOpBIM, a JIeHUC — TpeTbUM,
B) I'puropuii 6s11 iepBbIM, a bopuc — TpeTbum,
') AuTOH OB TpeTbUM, a EBreHuii — mectoim,
J1) Bukrtop Ob11 TpeTbuM, a EBreHunit — 4eTBepThIM.
BriocnencTBumM BBISICHUIIOCH, YTO KaXbIi 3pUTENb OIIMOCS B OJHOM U3 JBYX CBOUX
BbICKa3bIBaHUH. KakoBO ObIJI0 HICTUHHOE pachpesiesieHne MecT Ha COPEBHOBAHUAX ?
3amaua 3. bpayny, Jxkoncy m CMHUTy mNOpeabsBiIeHO OOBHHEHHWE B COYYacTHH B
orpabnenuu Oanka. IloxuTuTenu CKpbUIMCH Ha MOJUKMIABIIEM HUX aBToMoOmie. Ha crnexctumn
Bbpayn nokasan, 4ro mpecTynHUKH ObUlM Ha cuHeM «bbromnkey; J[XKOHC cka3zal, 4To 3TO ObLI
yepHblit «Kpaiiciepy», a CMuT yTBep:kaai, uto 3To 0bl1 «Dopa MycTanr» U HE B KOEM Cllydae
He cuHuii. CTano U3BECTHO, UTO, JKeJasl 3aIyTaTh CIE/ICTBUE, KaX /bl U3 HUX yKa3all MPaBHIbHO
1100 TOJIBPKO MapKy MallluHbI, OO ee 1BeT. Kakoro 1npera OblT aBTOMOOHIIb U KaKOW MapKu?
3anava 4. BepnyBuich 1omoit, Merpas no3soHu Ha Habepexxnyo Opdesp.
- T'oBoput Merpa. Ects HOBoCTH?
- Ja, med. IMoctynumu cooOiieHus: OT MHCTIEKTOPOB. ToppaHe yctaHoBU, 4To eciiu dpancya
ObUT TBSIH, TO OO OTheH yoOwmiina, Mmoo Ppancya xer. XKyccbe cuuTaer, 4To MM DThEH
yowuiina, i ®OpaHcya He ObUT MbsSH U YOMHCTBO MPOU3ONUIO TMOCJE MoyHOuH. MHCmekTop
Jlroka mpocun nepenats Bam, uyTo eciu yOUNHCTBO MPOU30ILIO MOCTE HOIYHOUYH, TO JIUO0 DTheH
youiina, 1160 dpancya JkeT. 3aTeM 3BOHUIIA. ..
- Bce. Cnacubo. Otoro nocrarouno. — Komuccap nomoxun tpyoky. OH 3Haji, 4TO Tpe3BBIH
@®paHcya HUKOI/1a He JDKET. Tenepb OH 3HaJl BCe.
Kakoii BeiBoz1 cenan komuccap Merpas? Kto coBepuri youiictso?
3amaua 5. CryneHtam OOBSBWIM, 4YTO B TOHEACIBHHUK OyAET OJHO 3aHATHE TIO
KPUMMHAIUCTUKE M OJHO IO MaTeMaTHKe, PHUYEM, €CIM Ha NEPBOil mape MaTeMaTuKu He OyerT,
TO KPUMHUHAJIUCTUKA OyJIeT Ha BTOPOM Mape; ecliu TPEeThs Mapa He MaTeMaTuka, TO YyeTBepTas —
KPUMMHAIUCTHKA; €CIIM MaTeMaTuKa Oy/1eT Ha epBoil nmape, T0O KpUMUHAIMCTHKA — Ha TSTOM.
Ompenenure, Ha Kakoi mape Oy/1eT KpUMUHAIMCTHKA, a Ha KaKOW MaTeMaTHKa.
3anmaga 6. Yetslpe ctygentku A, E, C, P nocemaror yHuBepcUTET 1O OYEpEaN U BEAYT
oOmmit KoHcnekT Jseknuil. HeoOxoaumo cocTtaBuTh Trpaduk IMOCEleHUus Ha OnKaiiIyro
HEZEII0, YUUTBIBAS, YTO:
A) IloHenenbHUK — JI6Hb CAMOCTOATEIBHON paboThl HA Kypce, U B YHUBEPCUTET HE XOIUT

HUKTO, a B Cy000TY HEOOXOIUMO OBbITH BCEM.
B) CuP ue CMOT'YT IIOWTH Ha 3aHATHS BO BTOPHUK B CBA3U C 0OJIBIION 3arpy>KCHHOCTHIO B IOHCACIbHUK.

B) Ecnu C Boiitner B cpeny unu P — B uetBepr, 1o E cornacutcs noObIBaTh Ha 3aHATUSX B
MATHULLY.
I') Ecniu A ne noiiner B BY3 B uetBepr, 1o E mo3Bonut cede cxoauTh Tyaa B cpemy.
) Ecnu A nnu P 6ynyt B uHCTHTYTE B cpefy, TO C CMOXKET OUTH B MATHUILY.
E) Ecnu P B naTHHIly BMECTO MHCTUTYTa MOWIET Ha CBaAbOYy MOAPYTH, TO A MPHUAETCS
CXOJIUTh B MHCTUTYT BO BTOPHUK, a C — B UETBEPT.
3amaua 7. YUeTblpeM COTpyAHHKAaM YTrOJOBHOrO po3bicka — AHTOHOBY, BexoBy, ComoBy,
JleeBy HEOOXOAMMO OTIIPABUTHCS IO CITYKEOHON HEOOXOIMMOCTH B YEThIPE Pa3IMIHBIX TOPOJa
— MockBy, Oneccy, Kues u CtaBponosib. Onpenenure, B Kako ropo] JOHKEH N0eXaTh KaXIbli
W3 HUX, €CJIM UMEIOTCS CIIECIYIOIINE OTPAHUYCHHUS:
A) Ecnu A ne enet B MockBy, To C He enet B Oneccy.
b) Eciiu B He ener Hu B MockBy, Hu B CTaBponodsb, To A enet B MOCKBY.
B) Ecnu C ue exer B CraBpomnosb, To B enet B Kues.
I') Ecniu J1 He enet B MockBy, To B He enet B MockBy.
) Ecnu J1 ue enet B Oneccy, To B He enetr B Mockay.
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3amaga 8. Corpynnukam ['MBJIJI AmnppeeBy, Koctuny, CaBenbeBy u JlaBbIIOBY
MOPYYEHO JEKYPCTBO Ha 7-oM, 8-oM, 9-om u 10-om yuactkax Tpaccel. [Ipu mpoBepke mocie
NeXKYypCTBa OKa3anoch, 4YTo Ha 10-oM y4yacTke MPOM30LUIO  JOPOKHO-TPAHCIOPTHOE
MIPOUCHIECTBHE, MOAPOOHOCTH KOTOPOTO M3BECTHBI nAexypuBliemy cotpynnuky ['MBJJI. He
yIIe e JOMOM COTPYAHUKH MOCIE JEKYPCTBA COOOIIMITH O CIIETYIOIIEeM:

Annpees: «4 nexypun Ha 9-oM yuactke, a CaBenbeB - Ha 7-0M».

Koctun: « nexypui Ha 9-oM ydacTke ,a AHIpeeB — Ha 8-0M».

CagenbeB: « S nexypui Ha 8-oM ydacTtke, a Koctun — Ha 10-om».

JlaBbIIOB yke yumien aoMod. B jmanmpHeMIeM BBIAICHWIOCH, 4YTO KaKJIbIA

MUJIMIIMOHEDP B OJTHOM W3 JIBYX BBICKa3bIBaHWW TOBOPHII MPaBIy, a BO BTOPOM €€ CKphiBaji. KTo
13 COTPYJHUKOB Ha KAKOM Y4acTKe JAEXKYypHui?

3agava 9. Onpenenure, KTO U3 YETHIPEX CTYACHTOB CIaJl SK3aMEH M0 MaTeMaTHKE, €CIIH
U3BECTHO:
A) Ecnit epBbIit ciai, TO ¥ BTOPOH cliall.

b) Ecnu BTOpOI#i cian, To TpeTuid cAaan Win MepBbIid HE clall.

B) Ecnu yetBepThIii HE cal, TO MEPBbIH cllal, a TPETUH He clall.

') Ecniu ueTBepTHIit cAal, TO U MEPBBIH caal.

3amaua 10. Ha Bompoc: «KTo u3 Tpex CTYIEHTOB M3ydyaldl MaTEMaTHYECKYIO JIOTHKY?»
MOJIy4eH BepHbI 0TBeT — «Eciau m3yyan nepBblid, TO U3y4all U TPETUW, HO HEBEPHO, UYTO €CIU
W3ydas BTOPOH, TO u3ydalsl u TpeTuit». KTo U3 cTyZIeHTOB 3y4an MaTeMaTHYECKyIO JIOTUKY?

Pexomendyeman numepamypa:

OcHoBHasi JIMTEpaTypa:

3apunoBa, O. P. Jlekumm mno aguckpeTHOl MaTemaTuke. Maremartuueckas JIOTHKA:
yuebHoe mocobue / 3. P. 3apunosa, M. I'. Koxorumnkosa, JI. A. CeBacThsiHOB. — MockBa :
Poccuiickuii yHuBepcurer napyxk0bl HapomoB, 2014. — 120 c. — Pexum pgocryna:
http://www.iprbookshop.ru/22190.html

JonoHuTeILHAS JIUTEpPaTypa:

Xarraptu, P. JluckpeTHas Matemaruka Uil MPOTrpaMMHUCTOB : ydeOHoe mocobue / P.
Xarraptu. — MockBa : Texuocdepa, 2012. — 400 c. — Pexum gocryna:
http://www.iprbookshop.ru/12723.html

IIpakTHyeckas padora NeS. Ucuncienue BhICKa3bIBAaHMH. AJITOPUTM YHHU(PUKADMH.
IIpaBuia BeIBOJA.

Ilenv 3amamus. llpuoOpecTd HaBBIKM MNPUMEHEHMs IIpaBWia BBIBOJA, AJITOPHTMA
yHU(DUKAIUH.

3Hanua u ymeHusa, npuoodpemaemovie CHYOCHMOM 6 pe3yabmame O0CE0EHUs HeMbl,
dopmupyemovie komnemenyuu. 3HaeT aNropuT™M YHU(PHUKALMK U yMEeT IPUMEHATh IPAaBUIIO
BBIBO/IA.

Teopemuueckasn uacme.

PaccmoTtpum  npeBHeiimuii oOpasen JIOTMYECKOTO0 BBIBOAA — cuiLioru3Mm: «Bce monu
cmeptHbl. Cokpart - yenosek. CienoBarenbHo, COKpaT CMEPTEHY.

Kak ¢opmanu3oBarte Takue YMO3AKIIOUCHHS: HAYYUTh KOMIIBIOTED TPOBEPSITH HX
IPaBUIBHOCTh M AaBTOMATHYECKM TI'€HEpHUpOBaTh MOoA0OHbIe? Hamr mpumep COCTOMT M3 ABYX
IIOCBUIOK «BCE JIIOJU CMEpTHBI», «Cokpar - 4enoBek» U 3aKiaroueHus «CokpaTr CMepTeH»,
UCTUHHOCTb KOTOPOrO CIEAYyeT M3 HCTHMHHOCTH IIOCBUIOK. 3aluIIeM IIEPBYIO IIOCBUIKY Ha
«IPETUKATHOMY SI3bIKE: « VX €CIIM X - 4eJIOBeK, TO X cMepTeH». Ha ocHoBaHMM 0O0IIe3HAYMMOMN
dopmynbl  Vx P(x) — P(a) TOTUYHO, ONTYCTHB B BBICKa3bIBAHUU KBaHTOP V, TIOJCTaBUTh BMECTO
x Coxkpara: «eciu Cokpat - yenoBek, To Cokpar cmepren». [locTaBuM psiioM C MOITy4EHHBIM
BBICKa3bIBAHUEM BTOPYIO MOCBUIKY CHJIOTH3Ma U MOJyYUM pe3yJibTaT, KOTOpbIi oopmiisercs B
CJIEIYIOILEM BHUJIE:

Ecnu Cokpat yenosek, To Cokpar cmepreH. CoKpar - 4eJI0BEK.
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Coxkpat cMepTeH.

B ofmem cinydyae Haa 4YepTod MOMeEUIAOTCS JOTHYECKHe (OPMYJbI-MIOCBUTKU A,B,

HCTUHHOCTb KOTOPBIX FapaHTUPYET UCTUHHOCTH 3aKiatoueHus C:
A.B
C

CrnoBecHas 3amuch MpPaBHJI JIOTUYECKOTO BBIBOAA 3BYYMT Tak: «V3 nHaHHBIX (opmyi-
nocelok 4,8 ciexyer (opmyna-zakmodenue C.»  (coxpamenno: A"B — C). Ilpu sToM
cuuTaeTcs, 4ro (Gopmyra-3aKiIOueHHE UCTUHHA IO KpaiiHell Mepe Mpu BCEeX TaKUX 3HAYEHUSX
NPEIUKATHBIX, IPEAMETHBIX M BBICKA3bIBATEIbHBIX MEPEMEHHBIX, IPU KOTOPBIX 0OpaIlarTcs B
UCTUHY Bce (GOpPMYJBI-MOCBIIKA. MeTron MaTeMaTH4ecKo HMHIYyKIUH, O(OPMIICHHBIH Kak
IIPaBWJIO BBIBOJA, TPUMET BU/I:

PA), P(k) — P(k+1)
Vn P(n)
[IpuBeneM HEKOTOpHIE TTpaBUiIa BBIBOIA, paboTaroniye B 0a3ax 3HAHHM:
- IpaBWJIO 3aKitoueHus (modus ponens),
- IPaBWJIO CHJIJIOTU3Ma,
- crieLaIn3anus,
- BBEJICHHE KOHBIOHKIINH.

PaccmoTpum criepyrommii mpuMep. B 0a3ze JaHHBIX XpaHATCS CBEACHUS O COTPYIHHMKax
yupexnenus [lerpose, MBanose, Ky3nenose, SlkoBieBe (B nanbHelmem o0o3HauuM ux kak I1,
", K, 5). JomxkHOCTHas MepapXusl OMHUCHIBAETCS C IOMOIIBIO JBYXMECTHBIX NPEAUKATOB:

PYK(II,1) o3nauaer, uro IlerpoB pykoBoauT MIBaHOBBIM,

OTY(Y,X) o3nauaer, yto Y orunthiBaeTcs nepen X.

B 6a3e naHHbIX XpaHATCS TpU ¢akTa:

1: PYK(ILN),

2: PYK(1,K),

3: PYK(K,A).

Jlanee onuchIBarOTCS J1Ba MpaBHiia BBIBOJA, KOTOPhIE UMEIOT MECTO B paccMaTpHUBaeMOil
npeaMeTHOM o0nacTu:

1: VX,Y PYK(X)Y)— OTU(Y,X) -  ecmu X pykoBomuT Y, TO Y OTUMTHIBAETCS mepen

X,

2: VX,Y,T PYK(X,Y))OTU(T,Y) -OTY(T,X) - ecnu X pykosomut Y u T OTYMTHIBAETCS
nepen Y, to T otuuteiBaercs nepexn X.

Tpebyercss mpoOBEpUTH 3aMPOC MOIB30BATEINS: JOJKEH U SIKOBIIEB OTUYUTHIBATHCS MEPE]
HBaHoBBIM (TO ecTh, caenath 3akmouenue OTU(A,N)).

B 0a3e manHbBIX Takoro (akta HET, OJJHAKO MPEIUKAT, OMUCHIBAIOIINNA WHTEPECYIOIIYIO HAC

CBS3b, BCTpEUaeTcs B nmpaBmiax 1 u 2.

[Tpumensist npaBuiio 1 k gaxty 3, moydum hopmyy:

PYK(K,A)—OTY(A,K).
[Ipumensiem k Hell U ¢akTy 3 mpaBuiIo BeIBOAa modus ponens:

PYK(K.SN-OTY(SLK), PYK(K.S)
OTY(SLK)

Tak KaK UCXOJHbIE BBIpAXKEHUS ObUIM UCTUHHBI, TO 3aKkmoueHrne OTYU(S,K) - HoBBIH dakT
- TaK)XK€ SIBJSETCS UCTUHHBIM.
[Mpumenss k OTY(A,K) u ¢pakry 2: PYK(H,K) npasuio 2, noxyuum dpopmyiy:
PYK(U,K)*OTU(,K) — OTY(SLN),
ykaspiBatoiryto Ha otBeT OTY(A,W), koTOpslid 0OHAKO, HAAO elle mpoBeputhb. s 3TOro
cBs3biBaeM ¢akt 2 u OTY(S,K) npaBuiom «BBeIeHUS] KOHBIOHKITUN:
PYK(M.K), OTY(A.K)
PYK(1,K)*"OTUY(,K)
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U HaKoHell, mpuMeHss modus ponens, 000CHOBBIBAaEM pe3yJIbTaT
PYKM.K)'OTY(SI.K) —» OTUY(A.N). PYK(M.K)Y'OTY(S.K)
OTY(d, 1)

JAIONIMN YTBEPJUTEIbHBIM OTBET Ha 3aIpoC, JACHCTBUTENBHO JIM SIKOBJIEB OTUYHUTHIBAECTCS
nepex IBaHOBBIM.
KoHTposbHbIe BONPOCHI U 3aJaHUA:

HOK&S&TB CJICAYIOmMUEC TOXKACCTBA BHAYAJIC HA A3BIKC TCOPUHU MHOXKCCTB, 4 3aTCM —
Ha A3BIKC TeOpI/II/I JOKaA3aTCIIbCTB:
a);
0);
B) ;
r);
n) .

Pexomenodyeman numepamypa:

OcHoBHas InTEepaTypa:
3apurnona, J. P. Jlekuuu o nuckpeTHoi MaTemaTuke. MaremaTHueckas JIoTuka: yueoHoe
nocooue / D. P. 3apunosa, M. I'. Kokotuukosa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuit
YHUBEPCUTET ApYxObI Hapo10B, 2014. — 120 ¢. — Pexxum gocryma:
http://www.iprbookshop.ru/22190.html

JlonoiHUTeILHAS JIUTEpaTypa:
Xarrapty, P. JluckperHas MmaremaTuka it IpOrpaMMHUCTOB : ydeOHoe riocodue / P. Xarraprtu.
— Mocksa : Texnochepa, 2012. — 400 ¢. — Pexxum mocTyrma:
http://www.iprbookshop.ru/12723.html

IIpakTyeckas padora Ne6. Mcuncienue npeaukaToB. ABTOMaTH4YeCKOe J0Ka3aTeJlbCTBO
TeopeM. MeToxa pe30Jionuii.

Ilenv 3anamua. TlpuoOpecTn HaBBIKM MaTEMaTHYECKH aHAJIM3HPOBATH CYXKICHUS C
MOMOIIBIO IPEUKATOB, IPUMEHITh METO/1 PE3OJIOLUIN I JOKa3aTeIbCTBA TEOPEM.
3nanua u ymenusa, npuoodpemaemvie CHIYOCHMOM 6 pe3ylbmame O0C60EHUs MmeMbl,
dopmupyemole Komnemenyuu. 3HaCT OCHOBBI MCUHUCIICHUS MPEAUKATOB U yMEET MPUMEHSIThH
IIPU aHAJIU3€E CYKJICHUN.

Teopemuueckas uacme.

. PaccmoTpuM MCTHHHOE BBICKa3bIBaHUE «5 - IEJI0€ YHUCIIO» U JIOKHOE BBICKA3bIBAHHE
«S1ienoe gmpcaoy. OOIIYI0 4acTh MX MOXKHO BBIIEIHTH Kak NpeokeHune-maonon «&¥s- memoe
9fCIO», TpPH MOJACTAHOBKE B KOTOPBIH KOHKPETHOrO UHCIA IOTYd4aeTcs KOHKPETHOE
BBICKa3bIBaHue. BBems o0o3HaueHue: P(x) = «x - nenoe ucio», noaydum P(5) =1; P(&) =0 .
Teneps mycth P(X) = «X - OBOII». 3aMellas X Ha KOHKPETHBIC IUIObI, NIOTydaeM HCTHHHOE
BbickazpiBanue P(JIYK)=1, unu noxuoe: P(CJIMBA)=0.

HazoBem nmpeduxkamom P(x) npemioxeHue, 3aBUCAIICEe OT IMEPEMEHHOW X,
HpHMHAJIeKAIIEH HEKOTOPOH npeaMeTHOM obnactu - muoxkectsy U: xEBU. B mepsom mpumepe
xE8R, Bo BropoM U - 3TO0 MHOXKECTBO ILI0A0B. IIpy MOACTaHOBKE (PMKCHPOBAHHOIO JJIEMEHTA
afBU npenukar P(x) npespamaercs B BeickasbiBanue P(q)EB{0,1}. Takum o6pa3oM, IpeauKar
MOXKHO CYMTaTh JIOTMYECKON (yHKIMEH, OmpeleleHHON Ha »JaeMeHTax MHoxectBa U
MIPOU3BOJILHOM MPUPOJIBI.

U pasbuBaetcs mpenukaToM P(x) Ha Ba HETIEPECEKAIONTUXCS TIOJIMHOKECTBA: HA TIEPBOM
U3 HUX, KOTOPOE HA30BEM MHOMCECHIBOM UCHMUHHOCMU , TIPEIUKAT TPUHUMAET HCTUHHbBIC
3HAYeHWs, Ha BTOPOM - JIoxkHbIe. O603HA4MB UX depe3 P u P/l, COOTBETCTBEHHO, moaydnm: U

=P@PA.
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K npenukaraMm npuMEHHMBI BCe JIOTHYECKHUE OTIEpallny.

[Ipennioxenue, onpeneneHHoe Ha MHOXKECTBE XX X3X...XX,, Ha3pIBalOT n-MeCMHbIM
npeouxkamom:

P(x1, x2,... X,), X1EX), ... X,€X, .

Haiinem o0nacTe MCTMHHOCTHM TpEXMECTHOrO mpenukata P(x,yz) = (xy < 2z2),
ONPEIENIEHHOTO Ha TPOMKax (X, y,z) € AXAXA = A, tne A= {1,2,3,5}.

Yucno Bcex YMOPSAOYEHHBIX TPOEK U3 YETHIPEXAJIEMEHTHOTO MHOXECTBa A PaBHO
4-3-(4-3+1) = 24. Jlna cokpamieHus mepedopa HCIOIb3yeM CHMMETPUYHOCTh MpEeauKaTa
OTHOCHUTENFHO MEPBBIX JABYX MEpEeMEHHbIX: P(x,y,z) = (xy <z) = (yx <z) = P(y,X,2).

Jlanee, nns BBINOJIHEHHWS HEpaBEHCTBA HEOOXOAMMO, uTOObI TMpaBas 4YacTb Z
MIPEBOCXOIMIIA KAXKABII U3 COMHOXUTENEH x,y. C ydeToM CKa3aHHOTO, MMeeM 3 OJIarornpHsITHBIX
ciayvast: 1-2<3,1-2<5,1-3<5, naromue 6 s3nemeHToB 0o01actu ucTuHHOCTH 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).

Wrak, obnacte uctunHocTH P 00pasyer mHoxectBo Tpoek: {(1,2,3), (1,2,5), (1.3,5),
(2,1,3), (2,1,5), (3,1,5)}.

JInst  3amucu  TIPEMKAaTOB MOXKHO — HCIIONB30BaTh KBAHTOpP  CYNISCTBOBAaHHMS — ,
COOTBETCTBYIOLIHMH CIOBAaM «CYIIECTBYET», «HAUIECTCA», «XOTs ObI OMH», U KBAHTOP OOLTHOCTH
V, COOTBETCTBYIOIINH CIIOBAM «JUISI JTFOOOTO», «BCE», «KaXbli». Takum 00pa3oM, KBaHTOPHI
CBSI3BIBAIOT TIpEAMKATHBIE I€peMEHHbIe X, z, MpeBpamas npeaukatsl P(x) u Q(x) B
BBICKA3bIBAHMUS:

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

B oOmem ciydae, cBsi3piBasg JIOOYI0 U3 NPEIMETHBIX TEPEMEHHBIX KBAHTOPOM, WIIH
3aMeHssl €€ NPEIMETHOW IMOCTOSHHOM, Mbl CHM)KAaeM 4YHMCIO MECT B INpeJuKaTe Ha E€AUHUILY.
Hanpumep, u3 aByxmecTHOro mnpeaukara P(x,y) ¢ TOMOLIbIO JIByX KBaHTOPOB MOXHO
o0pa3oBarh 8 BHICKa3bIBAHUM:

Vx Vy P(xy) <= Vy Vx P(xp),
dx dy P(x,y) «— y Ix P(x,p),
dx Vy Plxy) <— Yy dx Pxy),
Vx 3y P(x,y) «— dy ¥x P(x,y),
TOJIBKO JIBA TIEPBBIX M3 KOTOPBIX PAaBHOCWIIBHBI, TAK KaK Pa3HOMMEHHbIE KBAHTOPHI MIEPECTABIISATh
HEJIb34.
KoHTpo/IbHBIE BONPOCHI U 32 1aHUS

3anayva 1.

a) Ha muoxectBe M = {1..30} 3amanbl mpenukatsel: A(X): «X — 4€THOE uucioy»; B(X): «Xx He
nenutcs Ha 3». Halitu MHOkecTBO uctuHHOCTH npeaukaTta A(X)B(X).

6) Ha muoxectBe M = {1..30} 3amanbl mpenukatel: C(Xx):”x kpatHO 57; D(x):”X - u€tHOE ”;
Haittn MHOXk€CTBO HCTUHHOCTH MpPEIUKaTa .

B) Ha muaoxectBe M = {1..30} 3amansl mpenukatel: A(x):”x — uétHoe umncno’’; C(X):”X KpaTHO
5”. HaifTu MHOXECTBO HCTHHHOCTHU MpEIUKaTa .

r) Ha muoxectBe M = {1..20} 3amansl mpenukatel: A(x):”x — uétHoe 4yncno”’; B(x):”x memutcs
Ha 37; C(x):”x kpatHo 5. HaliTu MHO>KECTBO MICTUHHOCTH NPEAMUKATA .

n) Ha muoxectse M = {1..30} 3amanel mpenukatel: C(x):”’x — He kpatHo 57; D(x):"x -
HenpocToe”; HallTh MHOXKECTBO MCTHMHHOCTH NpeAUKaTa .

3anaua 2.

a) Ha mMuoxectBe M 3ananbl npeaukatsl: A(X) u B(x). M300pa3uts Ha quarpamMmme MHOXECTBO
uctuHHOCTH npeankaTta A(X)B(X).

0) Ha muHOecTBe M 3amansl npeaukatel: A(x) u C(x). M300pa3uts Ha nuarpaMMe MHOXKECTBO
WUCTUHHOCTH TpENKaTa .

B) Ha mHoxecTBe M 3amanbl npeaukarsl: A(x) u C(x). MI300pa3uTh Ha AMarpaMMe MHOKECTBO
WUCTUHHOCTH TpEaNKaTa .

3anayva 3.
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a) I[J'ISI npeavkara , , ONpCACIIMTL 3HAUYCHUE .

0) s mpenukara , , ONpeNeTuTh 3HAYCHUE .

B) Jlns mpenukata , , ompeAenuTh 3HAUCHHUE .

r) Jlnsg npenukara, , ONPENCIUTh 3HAUCHUE .

n) [ns npenukara , , ONPENEIUTh 3HAUYCHUE .

e) s mpenukaToB , , ONPEACITUThH 3HAUCHHE .

k) [lns npenukatoB , OTIpEeCTTUTh 3HAUCHHUE .

3) [Ipu ompenenuTh 3HaYEHUE BHICKA3BIBAHUS .
n) [Ipn onpenenutes 3HaYEHHE BBHICKA3bIBAHUA .

Pekomenoyemasn numepamypa:

OcHoBHasi JInTEepaTypa:
3apumnosa, J. P. Jlekuuu mo quckpeTHo MaTemaTuke. MaTteMaTndeckast JIOTHKa: yaeOHoe
nocobue / D. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuit
YHUBEPCUTET ApYKObI HapooB, 2014. — 120 ¢. — Pexxum nocrtymna:
http://www.iprbookshop.ru/22190.html

JonmoHuTeIbHAS JIUTEpaTypa:
Xarrapty, P. JluckpetHas MmaremaTuka i IpOrpaMMHUCTOB : ydeOHoe niocodue / P. Xarraprtu.
— Mocksa : Texnocdepa, 2012. — 400 c. — Pexxum noctyna:
http://www.iprbookshop.ru/12723.html

IIpakTnyeckas padora Ne7. CnocoOsl 3ananus Oyjesor pyHkuuu. Tadauna MCTHHHOCTH
OyJieBoil pyHKIUH.

Ilenv 3anamus. IlpuoOpecTd HABBIKM TOCTPOCHUS TaOJIMIBI MCTUHHOCTH (YHKIIMH,
OTpeieNeHUs] TOXAECTBEHHONM HWCTMHHOCTH WJIH  JIOKHOCTH  (OpPMYJbl.  BBIMOJTHEHUS
PaBHOCHIIBHBIX NPE0Opa30BaHUN C MPUMEHEHHEM 3aKOHOB alreOphbl JIOTUKH.

3unanua u ymenusa, npuoodpemaemovie CHYOCHmMOM 6 pe3yabimame O0CE60EHUA HeEMbl,
dopmupyemoie Komnemenyuu. 3HaeT OCHOBHBIE cmOCOOBI 3amaHus OyneBoil (yHKIUH,
YMEET CTPOUTH TaOIUIy HUCTUHHOCTH (OPMYIIBI.

Teopemuueckas uacme.

ByneBoii ¢pyHkumeil OT n MepeMEHHbIX Ha3bIBaeTcs Jto0as (QYHKIUSA, B KOTOPOM
apryMeHTbl ¥ (yHKIHSA MOTYT IPUHUMATh 3HaueHue Ja1oo 0, 11bo 1.

byneBy (QyHKIHIO OT n MEPEeMEHHBIX MOXHO 33/1aTh TaOJIULed UCTUHHOCTH, B KOTOPOH
HaOOpbl 3HAYEHUH apryMEHTOB PACHOJIOXKEHbI B MOPSAAKE BO3pACTaHUS MX HOMEpOB: CHayaja
UIEeT Habop, MPEACTABIMIOMUNA co00i qBOoMYHOE pasznoxeHue 0 (3tor Habop mMeetr HOMep 0);
3aTeM UJeT Habop, SABJIAIOLIMICS JBONYHBIM pa3iokeHueMm 1, morom 2, 3 u T.11.

Otpuuanue - 6yneBa QyHKIUS OJHON NEPEMEHHOM, KOTOpas onpeensiercs cleayomei

TaOIUIEH UCTHHHOCTH

X 0 1 O003HaUEeHUS

f(x) 1 0 X,

Hexotopsie anemenTapHbie OyeBbl (DyHKIIMA ABYX MEPEMEHHBIX TPUBEICHBI HIXKE.

xy | x&y xVy x@Py X~y X—=y x|y xly
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
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C moMoIIBI0 CYNEPIIO3UITUH DIIEMEHTAPHBIX OyNeBbIX (PYHKIIUNA MOKHO TOCTPOUTH OoJiee
CIIO’KHBIC (DYHKIHH, KOTOPBIE MOTYT 3aBHCETh OT JIFOOOTO YKCiIa IEPEMEHHBIX. 3aIiCh OYJIeBBIX
byHKIMI yepe3 sneMeHTapHble OyneBbl (GyHKIMU OyneM Ha3biBaTh (OpMYJI0il peanusyromieit
TaHHYIO (QYHKIIHIO.

Jlyist Gonee KOMITAKTHOM 3alUCH CIIOKHBIX (DYHKIIMH BBEJEM CIIEAYIONINE COTJIAIICHHS:

1) BHeIIHME CKOOKHU OIyCKaIOTCS;

2) cHavasa MpOM3BOASTCS ONEpaIliu 51 CKOOKaXx;

3) cuuTaeTcs, 4TO MPUOPHUTET CBSA30K YOBIBAET B cieaytomeM nopsake:, (4, ), , (), -

J1J1s paBHOCUIIBHBIX CBSI30K (B CKOOKAX) MPUOPHUTET OMpEIeNsieTCs ceBa Ha MPaBo.

[Ipumep. PaccTaBuTh ckOOKH B hopMyIax:

1) xy zx; 2) xyz; 3) Xy)zxyz.
Pemienue: 1) B popmysie Xyzx cKOOKH pacCTaBIISIOTCS CIELYIOLUM 00pa3oM:
((xy) (zx));

2) T.K. omnepanys CUJIbHEE ONepaluy COIJIaCHO 3aMeuYaHUuIo umeeM ((Xy)z);

3) B dopmyie (Xy)zXy—z HCHOJIb3Ysl BBEJICHHOE CTApIIMHCTBO CBSI30K; MOJIy4aeM, 4TO
nanHas popmyna paBHocuibHa ((XY) (z(( Xy) (72)))).

pumep. CocTaBUTH TaOIUIBI UCTUHHOCTH IS (hopMyII:

a); 0).

Pewienue:

a) WUCIOJB3ysS BBEICHHOE CTAPIIMHCTBO CBSI30K, MOJNYyYWM, 4YTO JaHHas (opmyna
paBHOcuIbHA X(), a TAOIUIIA UICTUHHOCTU MTPUMET BU/I:

X y x()

0 0 1 0 0 1

0 1 0 1 1 0

1 0 1 1 1 1

1 1 0 0 1 1

0) cocTaBuM TabIUIy HICTUHHOCTH U1 (POPMYJIbI

x|y |z xz 0 F (%)
0] 01O 1 1 1 0 1 0 1
0] 0 1 1 0 1 0 1 0 1
0] 1 0 0 1 1 0 1 0 1
01 1 0 0 0 0 1 0 1
11 0] 0 1 1 1 0 1 0 1
1] 0 1 1 0 1 1 0 0 1
1|1 0 0 1 1 0 1 0 1
1] 1 1 0 0 0 1 0 1 0

@dopmyna Ha3bIBACTCS TOXKAECTBEHHO HCTHHHOW (J10:KHOI), eciM OHAa NpPUHHUMAET
3Hauenue 1 (0) mpu Bcex 3HAUCHUSIX BXOSIINX B HEE MEPEMEHHBIX.
[Ipumep. SABnsercs, a1 popmyna ((Xy) TOXKASCTBEHHO UCTUHHON?
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X Xy (xy) ((xy)
0011 1 0 1
0|1 [11]0 0 0 1
1] 0] 0|1 1 0 1
111010 1 1 1

®opmyna paBHa | mpu BceX 3HAYEHMSIX BXOJALIMX B HEE MEPEMEHHBIX, CIEA0BATENbHO,
OHA TOXJIECTBEHHO UCTHHHAS (TaBTOJIOTHSA).
KoHTpoJibHbIE BONPOCHI U 3aJaHUS.

1. Tlopsimok BBINOTHEHUS JIOTUYECKUX OIIEpaALIU.
2. Kak onpenenuTs YUCIO CTPOK B TaOJIUIE HCTUHHOCTH.
3. CocTaBuTh TaOIHIly HCTHHHOCTU JaHHOU OyJeBOH (pyHKITHH:

l. 16.

2. 17.

3. 18.

4. 19.

5. 20.

6. 21.
7. 22.

8. 23.

9. 24.
10. 25.
11. 26.
12. 27.
13. 28.

14. 29.
15. 30.

Pexomendyeman numepamypa:

OcHoBHas JInTEepaTypa:
3apumnosa, J. P. Jlekuuu mo quckpeTHo MaTemaTuke. MareMaTtnyeckast JIOTHKa: yaeOHoe
nocobue / D. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuit
YHUBEPCUTET APYxKObI Hapo10B, 2014. — 120 ¢. — Pexxum gocryma:
http://www.iprbookshop.ru/22190.html

JlonoHuTeILHAS JUTEpPaTypa:
Xarrapty, P. JluckpetHas MmaremaTuka it IpOrpaMMUCTOB : ydeOHoe niocodue / P. Xarrapru.
— Mockaa : Texnochepa, 2012. — 400 ¢. — Pexxum moctyma:
http://www.iprbookshop.ru/12723.html

IIpakTuyeckas padora Ne§. [IpumeHeHue 3aK0HOB aJIredpbl JTOTMKH.
Ilenv 3anamusa. 11puoOGpecTy HABBIKU BBINOJHEHUS PaBHOCWIBHBIX MpeoOpa3oBaHUil ¢

[IPUMEHEHUEM 3aKOHOB aJIr€Ophl JTOTHKH.

3nanus u ymenus, npuoopemaemovie CMYOCHMOM 6 pe3yibmame OCE60CHUA MeMbl,
dopmupyemvie kKomnemenyuu. 3HaeT OCHOBHBIE 3aKOHbI aJireOppl JIOTUKK U YyMeeT
IPUMEHATh UX JUI peoOpa3oBaHusi OyNeBbIX (YHKIHI.

Teopemuueckas wacme.

byness! pynkiuu f; u f, Ha3pIBatOTCS SKBUBaJICHTHBIMHU, €CIIM HA BCSIKOM Habope

() Hynei! um enuHul 3HaueHus QyHKUMHA coBmanaroT. OO003HAUEHHE SKBUBAJIECHTHBIX
(paBHOCWIJIBHBIX) (DYHKIMI cleayrolee: Wi .
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NoUnhs LD —

DA W — W

OcHoBuble yxkBuBajienTHOcTH (H,H, H, H... 03HauatoT HeKoTOpbIe OyneBbl (HYHKITUN):

1. 3ak0oH ABOMHOTO OTPULIAHUS: =

2. U 1eMIIOTeHTHOCTE: ,

3. KoMMyTaTUBHOCTB: , TJI€ CHMBOJI O3HAYaeT OJIHY U3 CBSI30K .
4. AccollMaTUBHOCTD: , TJI€ CUMBOJI O3HAYaET OJIHY U3 CBSI30K .
5. AucTpuOyTUBHOCTS:, .

6. 3akon ae Moprana: , |,

7. IlpaBuia mOrJIOMEHHUS: ,

8. 3aKOHEBI CKJICHBaHMUSL: ,

9. 3aKOHBI UHBEPCHUIL: , .

10. ITpaBuna onepanuii ¢ KOHCTaHTaMHU: , , , .

Bce MPUBCACHHBIC COOTHOIICHUA JICTKO IPOBCPATOTCA IO Ta6J'II/II_[aM UCTUHHOCTH.

[Ipumep: YpocTuTh GopMyJibl, UCTIOIb3YsI OCHOBHBIE 3aKOHBI SKBUBAJIEHTHOCTHU:

1);
2)

3)
4)

[Ipumep: C mOMOIIEI0 pABHOCUIIBHBIX MPE0OPa30BaHUMN YIIPOCTHTH (OPMYITY

JIroOyto 3amuchk a) - 1) MO’KHO CYMTATh OTBETOM.
pumep:. [IpoBepsTe, OyAyT M SKBUBAJICHTHBI CIIEAYIONIME (QYyHKIIUU:

C moMoIIpI0 PaBHOCHIIBHBIX MPEOOPA30BaAHUI MTOTydaeM, 4To
T.€. QYHKIIMH SKBUBAJICHTHBI.

IIpumep:. /lokazaTe paBHOCHIBHOCTh

KOHTpOJ’leble BOIIPOCHI U 3alaHUA

1. JlokazaTh clieyrolye paBHOCUIbHOCTH:
8. 15.
9. 16.
10. 17.
11. 18.
12. 19.
13.  20.
14. 21.

HOKaBaTB, 4qTo (I)OpMYJ'ILI , , HMCIOT Ty KC Ta6J'II/II_Iy MCTUHHOCTH, YTO U UMILJIMKAlIUA .

[TpoBepbTe, OyIyT M SKBUBAJICHTHBI CIEAYIOUNE PYHKIIUU:

1.
12.
13.
14.
15.
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6 16.
7. 17.
8. 18.
9. 19.
10. 20. .
4. TlpeoOpa3syiite (hOpMyJIbI, HCTIOIB3YSI OCHOBHBIC 3aKOHBI SKBUBAJICHTHOCTH:
1. 1.
2. 12.
3. 13.
4, 14.
3. 15.
6. 16.
7. 17.
8. 18.
9. 19.
10. 20.

Pexomenodyeman numepamypa:

OcHoBHas JuTeparTypa:
3apumnosa, J. P. Jlekiuu mo quckpeTHoi MatemaTtuke. MaremaTuyeckast JIOTHKa: yueOHoe
nocobue / D. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBacthsiHoB. — MockBa : Poccuiickuit
YHUBEPCUTET JpyKO0bl Hapo10B, 2014. — 120 c¢. — Pexxum goctyna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraprtu, P. JluckpeTHast MmaTreMaTuka Juisi IpOrpaMMHUCTOB : yuyeOHoe nmocobue / P. XarrapTu.
— Mockaa : Texnocdepa, 2012. — 400 c. — Pexxum nocryna:
http://www.iprbookshop.ru/12723.html

IIpakTHyeckass padora Ne9. /IM3bIOHKTHBHbIC H KOHBIOHKTHBHBIC COBEpIICHHbIC
HOpMAJIbHbIE (POPMBI.

Ilenv 3anamusa. Ilpuobpectu HaBbiku mnoctpoeHuss CKH® (CAH®D) c mnomoiirsio
Pa3IMYHBIX aITOPUTMOB.

3nanus u ymenus, npuoopemaemovie CMYOCHMOM 6 pe3yibmame OCE60CHUA MeEMbl,
dopmupyemvie kKomnemenyuu. 3HaeT OCHOBHBIE 3aKOHbI aJireOppl JIOTUKK U YyMeeT
npuMeHsTh anroputmel noctpoernss CKH® (CIH®D) OyneBbIx QyHKIMA.

Teopemuueckasn uacms.

MHoxecTBO Bcex OyneBbIX B 0azuce 00pa3yroT Oy.aeBy aiaredpy. Eciu X - nmoruueckas
MIEPEMEHHAas1, TO BhIpAXKEHUE

wim -,

Ha3bIBAECTCS JUTEpOM. JluTeppl W Has3pIBalOTCd KOHTpapHbIMA. KOHBIOHKTOM
Ha3bIBA€TCSl KOHBIOHKLUA JiuTep. JIM3BIOHKTOM  Has3plBacTCsd  JU3BIOHKLUSA  JIUTEP.
JAM3bI0HKTUBHON HOpMaJabHOU (popmoii (JIH®P) Ha3plBaeTCs OU3BIOHKLNSA KOHEYHOIO YHUCIIA
KOHBIOHKTOB. KOHBIOHKTHBHOII HOpMajbHOU ¢opmoii (KH®) Ha3biBaeTCS KOHBIOHKLUSA
KOHEYHOTI'0 YHCiia TU3bIOHKTOB.

lycte ¢ynknus f 3anucan B Oaszuce . JlaHHAas (QyHKUMS NPUBOAUTCS K HOPMAJIbHOM
hopme CIeayrONM MTyTEeM:

1. ucnone3yem 3akoHbl 1e¢ Moprana, yToObl peoOpa3oBaTh (GOpMyITy K BUIY, B KOTOPOM
3HAKH OTPULIAHUS OTHOCSITCS TOJIBKO K OTAEJIbHBIM [IEPEMEHHBIM;
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2. IpUMEHSEM MPABUIIO CHATHUS JBOMHOTO OTPULIAHUSA: |

3. nmanee ciexyeT HCIOJIb30BaTh 3aKOHBI JUCTPUOYTUBHOCTH, NMPUYEM MEPBBIA 3aKOH
IUCTpuOyTUBHOCTH i1 TpuBeneHuss k JH®, u BTOpoil 3akoH AUCTPUOYTHUBHOCTU ISt
npuBeaeHus k KHO.

Ecnu B ka)x0M 4sieHe HOpMaJIbHOHM OPMBI IIPE/ICTaBICHHI BCE epeMeHHbIe (JIN0O camu,
00 WX OTPUIAHUS), MPUYEM B KaXJIOM OTACIbHOM KOHBIOHKTE WA JU3BIOHKTE JIH0Oast
MEepeMeHHass BXOAWT POBHO OJMH pa3 (mbo cama OO ee oTpuilaHue), To dTa (opma
Ha3bIBaeTCs coBepuieHHOi HopMaJbHOH dopmoii (CAH® niau CKH®).

Hpumep: [1o nanHoii Tabnuie ucTHHHOCTH MOCTpouTh CIHD.

Pemenne paccMoTpuM Ha npuMepe GYHKIHH , 33JaHHON TaOJIUYHO:

Koncturyents! 1 Koncrturyentst 0
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

KoncruryenTnl_1 (MM OCHOBHbIE KOHBIOHKIIMHM ), BKIIOYEHHbIE B TaOIuIy,
COOTBETCTBYIOT KOHKPETHOMY HaOOpy HyJieH M €IMHUI], KOTOpbIEe NMPHUHUMAIOT MEPEMEHHBIC .
CrposATcss KOHCTUTYEHTBI 1 MO clenyrolmeMy IpaBWily: IEpEeMEHHas BXOJUT B IPOU3BEICHUE
cama, €CiIM Ha JaHHOM Ha0ope OHa NPUHUMAET 3HA4YeHHE 1, B IPOTHUBHOM CIydyae B
IIPOU3BEICHUE BXOJUT €€ OTPULIAHUE.

IIpaBuao aast nocrpoennss CJAH®: crnexyer BHIOpaTh CTPOKH, B KOTOPBIX (DYyHKIHA
paBHa 1, a 3aTeM B3ATh IU3BIOHKIMIO COOTBETCTBYIOIMX KOHCTHTYyeHT 1. Tak mig Hamero
rpuMepa, UMeemM

Ipumep: [1o nannoi tadbnuiie uctTuHHOCTU nocTpouth CKHO.

Pemenne: Koncruryentnl 0 111 HaOopa Hyned U enuHUI] (KOTOpbIE HPUHHUMAIOT
MIEPEMEHHBIE ) CTPOUTCS CIEAYIOLUMM 00pa3oM: MepeMeHHasi BXOAUT B JU3BIOHKIIMIO caMa, €CIIH
Ha JaHHOM Ha0ope oHa nmpuHUMaeT 3HaueHue 0, B IPOTUBHOM CIIy4ae B IU3bIOHKIMIO BXOJIUT €€
OTpHULIAHHUE.

IIpaBuno pas nocrpoennss CKH®: cnenyer BbIOpaTh CTPOKH, B KOTOPBIX (YHKIUS
paBHa (0, a 3aTeM B34Tb KOHBIOHKIMIO COOTBETCTBYIOIIMX KOHCTUTYeHT 0. B pesynbrare
noyuutcst uckomas CKH®. Tak st Hamero npumepa, iMeeM

Onucannbiii ciocod Haxoxnaenus CHAH® (CKH®) mo tabnuie uCTHHHOCTH OBIBaeT
qacTo 0osiee TPyI0eMKHM, YEM CIIEAYIOIIUN allTOPUTM.

1.Jns naxoxnennu CAH® nannyio popmyny npuoaum cHavana k JTHO.

2. Ecnu B HEKOTOPBIM KOHBIOHKT HE BXOIUT CKa)X€M MEPEMEHHAasl , TO 3TOT KOHBIOHKT
3aMeHsIeM Ha SKBUBAJICHTHYIO (GOpMYITYy M, IPUMEHss |-i 3aKOH AUCTPUOYTHUBHOCTH, IPUBOINUM
nonydeHHyw ¢opmyny Kk JJTH®. Ecnu HegocTaromux mepeMeHHBIX HECKOIBKO, TO I KaXKIOM
U3 HUX K KOHBIOHKTY JJ00aBJIsieM COOTBETCTBYIOLIYIO (pOpMYITy BUA
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3. Eciu B nonyuyenHoi JJH® nmeercss HECKONBKO OJMHAKOBBIX KOHCTUTYEHT €IUHUIIBI,

TO OCTaBJIIEM TOJBKO OJIHY U3 HUX. B pesynbrare nonydaercs CJITHD.

3ameuanue: /{11 noctpoenuss CKH® nu3bIOHKT He coJiepKalliiii CKakeM MEePEMEHHYIO0

3aMEHSEeM Ha YKBUBAJICHTHYIO (DOPMYITy U, IPUMEHSIEM 2-1 3aKOH TUCTPUOYTUBHOCTH.

Hpumep: Iloctpouts CKH® gns ¢yskmuu F  mpu  momommM  3KBHBaJICHTHBIX

npeoOpa3oBaHU
IIpumep: C nomolb10 SKBUBAJICHTHBIX IpeoOpazoBanuii npuseaure hopmyiny k JTHD, KHD,
CAH®, CKHO.

Pemenwue: [IpuBenem gpyukuuio F x 6azucy

s npusenenus F x JIH®, npumeHnM nepBbIif 3aK0OH AUCTPUOYTUBHOCTH.
[pusenem ¢ynkiuro F x CIHD:

[Tpusenem ¢ynkuio F k CKH®:

pumep: [pusectu ¢pynkuuio k JJTHD, ncnons3ys 1-blif 3ak0H TUCTPUOYTUBHOCTH.

Hpumep: [Tpusectu pynkuuto k KH®, ncnonsiys BTopoil 3aKkoH TUCTPUOYTUBHOCTH.

—

[pumep: 1o nanno# Tabnuie uctuHHOCTH TTocTpouTh CJIHD:

OCHOBHBIE
KOHBIOHKIUHU
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

[Moctponm CKH® anst Hamiero npuMepa Ha OCHOBaHHH 3aMEUYaHUSI.
1. Ctpoum CJH® st oTpunianus
2. Ucnonb3yeM 3akoHBI e MopraHa, moixy4aem

KoHTpoJibHBIE BOMPOCHI H 3a1aHUsI

Uro naseiBaercss KH® (JJHD)?
Anroputmsl noctpoenus CJH® u CKHO.

Kaxkue u3 cnenyronux (GpyHKIM 3arMcanbl B HOpMaJIbHOW (hopme, a Kakue HeT?
1. 2. 3.

4. 5. 6.

7. 8 0.

10. 11. 12.
13. 14. 15.
l6. 17. 18.
19. 20. 21.

5. IlpuBectu cnexyromniue popmysasl k JJH® n KH® 1 mo BO3MOXHOCTH YIIPOCTHTb.
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1. 2. 3.

4. 5. 6.
7. 8. 9.
10. 11. 12.

13. 14. 15.

16. 17. 18.

19. 20. 21.

6. IlpuBectn ¢yukuun K coepuieHHbIM (opmam (CAH® u CKHO®) nyrem
HKBUBAJICHTHBIX MTPe0Opa3oBaHui.

l. 2. 3.

4. 5. 6.

7. 8. 9.

10. 11. 12.

13. 14. 15.

16. 17. 18.

19. 20. 21.

7. Hoctpouts CAH® n CKH® s QyHKUuMil 3a7aHHBIX BEKTOPOM 3HAuYCHHH OyneBoi
GyHKIIH.
1. 2. 3. 4. 5.
6. 7. 8 9.10.

11.12.
13. 14.
15. 16.
17. 18.
19. 20.

8. Jloxazare paBHOcHiIbHOCTH yTeM npusenenns Kk CAH® i CKHO:
1. 8. 15.
2. 9. 16.
3. 10. 17.
4. 11. 18.
S. 12. 19.
6. 13. 20.
7. 14.

9. C noMmoIplo PKBUBAJIEHTHBIX IMpeoOpa3oBanuil npuseaute Gopmyny k JHD, KHO,
CAH®D, CKHO.

1. 8. 15.
2. 9. 16.
3. 10. 17.

4. 11. 18.
5. 12. 19.
6. 13. 20.

7. 14.

10. ITpoBepbTe AByMs crioco0amu, OYIyT JIM SKBUBAJICHTHBI CeIyONUe (QyHKIHH.
1) cocraBnenuem Tabmui uctuHHocTy; 2)npuBeneHruemM k CJAH® wiu CKHO ¢
MIOMOIIBIO SKBUBAJIIEHTHBIX IPe0Opa30BaHuil.

l. 11.
2. 12.
3. 13.
4. 14.

5. 15.

6. 16.

7. 17.
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8. 18.

9. 19.

10.  20.

Pekomenoyemasn numepamypa:

OcHoBHasi JInTEepaTypa:
3apumnosa, J. P. Jlekuuu mo quckpeTHo MaTemaTuke. MareMaTtnyeckast JIOTHKa: yaeOHoe
nocobue / J. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuit
YHUBEPCUTET ApYKObl HapoaoB, 2014. — 120 c¢. — Pexxum nocrtymna:
http://www.iprbookshop.ru/22190.html

JlonmoHuTeIbHAS JIUTEpaTypa:
Xarrapty, P. JluckpeTtHas MmaremaTuka i IpOrpaMMHUCTOB : ydeOHoe niocodue / P. Xarraprtu.
— Mocksa : Texnocdepa, 2012. — 400 c. — Pexxum noctymna:
http://www.iprbookshop.ru/12723.html

IIpakTHyeckas padora Nel(). AnropurTmMbl NOCTPOEHHUs OJIMHOMOB JKerajkuna.

Llenv 3anamusa. 3aKpenuTb HABBIKM IOCTPOEHUS MHorowieHa JKerajakumHa MeTonaMu
PaBHOCHUJIBHBIX IpeoOpa3oBaHUil U HEONpPeAeTIEHHBIX KO3PPUIIMEHTOB.

3nanus u ymenus, npuoopemaembvie CMYOCHMOM 6 pe3yibmame OCE60CHUA MeMbl,
dopmupyemoie kKomnemenyuu. 3HaeT aJIropuTMbl OCTPOEHUs MHOrowieHa JKerankuHa u
YMEET UX PUMEHSTH.

Teopemuueckas wacme.

MHuoxectBo OyneBblXx (QYHKUMH, 3aJaHHbIX B Oaszuce JKerankuHa Ha3bIBaeTCs
anrebpoit XKerankuHa.
OcHOBHBIE CBOWCTBa

KOMMYTaTUBHOCTD ;
aCCOLIMAaTUBHOCTD ;
JTUCTPUOYTUBHOCTS ;
CBOICTBAa KOHCTAHT ;

Nk W=

Yr1Bep:xaenue. Uepes oneparuu anredpsl JKeraakuHa MOXKHO BBIpa3uTh Bce JApYyrue
OyneBbl QyHKIUU:

Omnpenenenue. [Tonrunomom XerangkuHa (MMOJIMHOMOM MO MOAYNIO 2) OT h MEPEMEHHBIX
Ha3bIBACTCS BRIPAYKEHUE BHUJIA

/1€ IOCTOSIHHBIE MOTYT MPUHUMATh 3HaueHus 0 wim 1.

Ecin nomnHom JKerankuHa HE COIEPKUT IPOU3BEIEHUN OTIENBHBIX IEPEMEHHBIX,
TO OH Ha3bIBAETCS JIMHEWHBIM (JIMHEHHas QyHKUuUsA).

Teopema. Kaxnas OyneBa (GyHKUMS THpeACTaBISIETCS €IUHCTBEHHBIM 00pa3oM B
Buje nonnHoma JKeramkuHa.

OcHOBHBIE METO/BI TOCTPOEHHUS MTOJIMHOMOB JKerajikuHa:

1. MeTon, ocHOBaHHBIH Ha npeoOpa3zoBanum ¢opmya. [lpuBoaum dhopmyny k Buuy,
coliepkalieMy CBsi3kh U3 Oasuca S={®,&,l}; packpblBaeM CKOOKM HCIIONB3Ysl 3aKOH
JUCTPUOYTUBHOCTHU (CM. CBOMCTBO 3); a 3aT€M IIPUMEHsEM CBOMCTBa 4 U 5.

2. MeTtoa HeonpenegeHHbIX KO3 duumuenToB. [lonmunom XKerankuHa, peanu3yromuni
3aJJaHHYI0 (DYHKIIMIO WUIIEM B BUJIC

Haiinem xoadpdunmentst . Jlns 3TOro mocienoBaTeNibHO TPUAATUM MEPEMEHHBIM
3HAYEHUS U3 KaKJIOW CTPOKH TaOJIUIIBI HCTUHHOCTH. B UTOre Moay4uM cucteMy U3 ypaBHEHUH C
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HEU3BECTHBIMH, HMMEIOIIYI0 €IUHCTBEHHOE pelmieHue. PemmB ee, HaxoauMm Kod((UIIMEHTHI
MMOJIMHOMA

[pumep: [Moctpouts nmonunom XKerankuHa GpyHKIUN

a) 0)

Pemenue: a) 1 cmoco6. 3anuiiemM UCKOMBII TIOJTUHOM B BH/JIS

[Tonb3ysick TabauIe HCTUHHOCTH

S
—
—

nojriy4yacm, 4To

Otkyaa nocienoBaresibHO HaxoauMm, (ClieoBaTesbHO,
2 crioco6 (Meton mpeodpazoBanus popmyi.) Mmeem

0) 1 coco6. ITycts monuHOM JKerankuHa UMeeT BU/:

(T.K.).
(T.K.)

Nrak, nonmyyaem nosuHoM JKerajiknHa 3-i CTETICHHU.

[Ipumep: IToctpouts momuuoMm JKerankuHa 18 PYHKIIMH METOJIOM HEOMPEIEICHHBIX
K03 puneHToB. SBnsgercs MU TUHEHHON?
Penrenne. Mmem nomuaoM JKerajnkuHa B BUJE:

Hcrnonb3ys TabIUIly UCTUHHOCTH JJIs1 , UMEEM

Hrak, — He ITUHEHHA.
KonTpoabHbIe BONPOCHI U 3aJaHUSA

1. Yto Ha3wpiBaeTcsa MHOrowiceHoM JKerankuua?
2. Meron HeomnpeaeneHHBIX K03()PHUIIHESHTOB.
3. Ioctpouts monuHoM JKeraikuHa, UCMIONB3YS YIKBUBAJIEHTHBIE IPE0Opa30BaAHUSI.

l. 8. 15.

2. 9. 16.

3. 10. 17.
4. 11. 18.

5. 12. 19.
6. 13. 20.
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7. 14.
4. Tloctpoiite nmonuHoM JKerajkruHa METOJIOM HEONPEIEIEHHbBIX KO (OULIMEHTOB.

1. 8. 15.

2. 9. 16.

3. 10. 17.
4. 11. 18.
5. 12. 19.

6. 13. 20.

7. 14.

5. Ioctpoiite mnonuHoM JKerankuHa, ecnu GYHKIUM UM 3aJaHHBl BEKTOPOM CBOHUX
3HAYCHUN:
1) (1010 0101);
2) (0011 1101);
3) (0011 1100);
4) (0101 0011);
5) (0010 0011);
6) (0101 1001);
7) (1111 0101);
8) (0111 1111);
9) (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).

Pexomenodyeman numepamypa:

OcHoBHas JInTEepaTypa:
3apurnoBa, J. P. Jlekuuu o nuckpeTHoi MaTemaTuke. MaremaTHueckas JIoTuka: yueoHoe
nocooue / D. P. 3apunosa, M. I'. Kokotuunkosa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuit
YHUBEPCUTET APYxObI Hapos10B, 2014. — 120 ¢. — Pexxum gocryma:
http://www.iprbookshop.ru/22190.html

JlonoHUTeILHAS JIUTEpaTypa:
Xarrapty, P. JluckperHast MaTemMaTuka JAjsl IPOrpaMMHCTOB : yueOHoe mocobue / P. Xarrapru.
— MockBa :  Texmocdepa, 2012. — 400 c. — Pexmm  jgocryna:
http://www.iprbookshop.ru/12723.html

I[pakTuueckass padora Nell. Pa3MmeuieHusi, nepecTaHOBKH, CO4YETAHUS B
KOMOUHATOpPHUKE.

Ilenv 3anamus. VI3yunTb OCHOBHBIE KOMOHMHATOpHBIE OOBEKTHI M OOJIACTH HX
BO3MOXKHOTO TIPUMEHEHUSI.

3HanuA u ymeHus, npuoopemaemvie CHYOCHMOM 6 pe3ylbmame OC60EHUA MeMbl,
dopmupyemoie Komnemenyuu. 3HAET pa3MEICHUS, NMEPECTAHOBKH, COYETAHHUA M YMEET HX
MIPUMEHSTD [IPU PELICHUHN 33]1a4.

Teopemuueckan uacme.
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KomOunaTtopuka - 3TO paszen MareMaTWKH, B KOTOPOM M3Y4aroTCs BOINPOCHI O TOM,
CKOJIBKO Pa3JINYHBIX KOMOUHAIIMM, MOJTYMHEHHBIX TEM WJIM MHBIM YCJIOBHUSAM, MOYKHO COCTaBUTh
U3 3a/laHHBIX O00BEKTOB. OCHOBBI KOMOWHATOPUKHM OYEHb Ba)KHBI JJISI OLIEHKHU BEpPOSATHOCTEH
CIIy4alHbIX COOBITHM, T.K. UMEHHO OHH MO3BOJSIOT MOJCYUTATH MPUHIMIIMAILHO BO3MOXHOE
KOJINYECTBO Pa3IMYHbIX BAPUAHTOB PA3BUTHUS COOBITHIA.

OcHoBHas GopMysia KOMOMHATOPUKH

Ilycte umeercst k rpynm 371eMeHTOB, NMpHYEM i-s TpyIIa COCTOMT U3 N 3JIEMEHTOB.
Breibepem mo ogHOMy 3yieMeHTy M3 Kaxaod rpymnmbl. Torma obmee yucno N crnocoOos,
KOTOPBIMH MOKHO MTPOM3BECTH TaKOW BBIOOp, onpezenseTcs cooTHomeHneM N=n,*n,*ns*...*ny.

IIpumep. IlosicauM 310 mpaBwiio Ha npoctoM npumepe. Ilycte mMeercs naBe rpynmsl
AJIEMEHTOB, MPUYEM IE€pBas IpyNma COCTOUT U3 N; IJIEMEHTOB, a BTOpasl - U3 N, JJIEMEHTOB.
CKOJIbKO Pa3IMYHBIX Hap 3JIEMEHTOB MOXKHO COCTABUTh M3 3THUX ABYX IPYIMI, TAKUM 00pa3oM,
4TOOBI B Iape ObUIO 10 OAHOMY JIEMEHTY OT KaX10H rpymibl?

JlomycTrM, MBI B3sUTM TIEPBBII 3J€MEHT U3 MepBOM IPYIINBI U, HE MEHsS ero, nepedpann
BCE BO3MOXHBIE Iapbl, MEHSSI TOJBKO JIEMEHTHl M3 BTOPOW rpymnmbl. Takux map uist 3TOro
AJIEMEHTa MOXKHO COCTAaBUTH Ny. 3aT€M MbI O€peM BTOPOIl 3JIEMEHT M3 NMEPBON TPYMIIBI U TaKkKe
COCTaBJISIEM JIJIsl HETO BCE BO3MOXKHBIE Mapbl. Takux map Toxke OyneT n,. Tak kak B mepBoit
IpyTIe BCETO N; AJIEMEHT, BCET0 BO3MOXHBIX BapUaHTOB OyAeT n;*n..

[pumep. CKONBKO TPEX3HAUHBIX YETHBIX YHCEN MOXKHO cOCTaBUTh u3 mudp 0, 1, 2, 3, 4,
5, 6, eciii LUGPBI MOTYT MOBTOPATHCSA?

Pemenne: n=6 (T.K. B Ka4ecTBe MEPBOI IUPPHI MOKHO B3ATh t00yI0 nudpy u3 1, 2, 3,
4,5, 6), n,=7 (T.K. B KaueCcTBE BTOPOI ITU(PBI MOKHO B3sTh JM00yt0 mudpy u3 0, 1, 2, 3,4, 5, 6),
n;=4 (T.K. B KaUecTBe TpeTbeil [M(PBI MOKHO B3ATH JIt00YI0 udpy u3 0, 2, 4, 6).

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

B Tom ciydae, xorma Bce TPYMNIBI COCTOST M3 OAMHAKOBOIO YHCIA DJIEMEHTOB, T.€.
Nn=n;=...n, =N MOKHO CYUTATh, YTO KAXJbIii BEIOOP NMPOU3BOJIUTCS U3 OJHOU U TOH K€ TPYIIIbI,
IpUYeM 3JIEMEHT Iocje BhIOOpa CHOBA BO3BpallaeTCs B rpymimy. Torzaa 4ucio Bcex crnocoOoB
BBIOOpa paBHO n*.Takoii croco6 BEIOOpa HOCUT Ha3BaHUE BHIOOPKHU C BO3BPALICHHUEM.

IIpumep. CKOIBKO BCEX YETHIPEX3HAYHBIX YHUCENI MOYKHO COCTaBUTh U3 udp 1, 5, 6, 7, 8?7

Pemenue. /I1st kaX10r0 pa3psijia YeTHIPEX3HAYHOIO YMCIIa UMEETCS MATh BO3MOXKHOCTEH,
3HAYUT N=5*5%5%5=54=625.

PaccMoTpuM MHOKECTBO, COCTOSIIIIME U3 N JIEMEHTOB. JTO MHOXECTBO OyZeM Ha3bIBaTh
reHEpaJIbHON COBOKYITHOCTBIO.

Pa3menienremM U3 n 3JIEMEHTOB MO M Ha3bIBaeTCs JIIOOOH yMOpsI0YeHHbINM Habop U3 m
Pa3IMYHBIX JIEMEHTOB, BHIOPAHHBIX U3 T'€HEPAIbHOM COBOKYMHOCTH B N SJIEMEHTOB.

[Ipumep. PaznuuapiMH pasMemeHUsIMU U3 Tpex diaeMeHToB {1, 2, 3} mo aBa OymyT
Habopst (1, 2), (2, 1), (1, 3), (3, 1), (2, 3),(3, 2). Pasmenienust MOTyT OTIUYATHCS APYT OT Apyra
KaK 3JIEMEHTaMH, TaK U UX MOPSAIKOM.

Yucio pazmMernieHnii 0003Ha4aeTcsi U BbIUUCIIETCS 110 (popmyiie:

o nl
Al =nn-Nn-2.in-m+=——
(n—mjl

Ipumep. CKONBKO CYIIECTBYET JBY3HAYHBIX YHCEI, B KOTOPBIX IIU(pa AeCATKOB U IUdpa
€IMHULL pa3JInYHbIEC U HEeUeTHbIE?

Pemienue: T.K. HEYETHBIX UPpP MATh, @ UMeHHO 1, 3, 5, 7, 9, To 3Ta 3a7aya CBOAUTCA K
BBIOOPDY M pa3MEIIEHHI0O Ha JIB€ pa3Hble MO3UIUU ABYX U3 MATH pPa3lIM4YHBIX LUdp, T.€.
yKa3aHHbBIX YHCeN Oy/eT:

A2 =54=20
CouyeTaHHeM M3 N DJIEMEHTOB 10 M Ha3BIBAETCS 000 HeyHOpH,[[O‘-IeHHHﬁ Ha60p U3 m
PAa3JINYHBIX 3JIEMCHTOB, BI)I6paHHI)IX u3 FeHepaHLHOﬁ COBOKYITHOCTH B N 3JICMCHTOB.
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pumep. s muoxectsa {1, 2, 3}coueranusmu spisitores {1, 2}, {1, 3}, {2, 3}.
Ywucno couetannii 0003HaYaETCS U BBIYUCISIETCS IO popmyiie:
1l
jiil

5l - m)l

[Ipumep. CKOTBKUMHU CIOCOOAMU YWTATETh MOXKET BbIOpATh JIBE€ KHWIKKH W3 IIECTH
HMEIOIIUXCS?

Pemenune: UYncno crmocoOOB paBHO YHCIY COYETAHWM W3 MIECTH KHUXKEK MO JBE, T.C.
paBHO:

Ci = S 2% s
2140 2t

[lepecraHOoBKOM M3 n 2JIE€MEHTOB Ha3bIBAETCS JHOOOW YHOPSAOYEHHBIH HAOOp 3THUX
3JIEMEHTOB.

IIpumep. BcCeBO3MOXHBIMM TEPECTAHOBKAMU MHOKECTBA, COCTOSIIIETO U3 TpeX
anemenToB {1, 2, 3} sBustores: (1, 2, 3),(1,3,2),(2,3,1),(2,1,3),(3,2,1),3, 1, 2).

Ywucno pa3nuyHBIX MEPECTAaHOBOK M3 N DJIEMEHTOB 0003Ha4yaeTcsi P, M BBIYUCISIETCS 110
dbopmyne P,=n!.

[Ipumep. CKOIBKUMHU CTIOCOOAMHU CEMb KHHUT Pa3HBIX aBTOPOB MOYKHO pPacCTaBHTh Ha
TMOJIKE B OJIUH psia?

Pemienune: sta 3amaya O 4YMClIE€ TNEPECTAaHOBOK CeMHM pa3HbIX KHUT. Wmeercs P,=7!
=1*2%3%4*5%6*7=5040 ciocoO60B OCYIIECTBUTh PACCTAHOBKY KHHUT.

KoHTpoJibHbIE BONPOCHI M 3a1aHUSI

1. Pacrimcanne omHOTO JTHSA COAEPKHUT S5 ypokoB. OmpenenuTh KOJUYECTBO TaKHUX
pacrniucanuii mpu Beioope u3 11 quciuroims.

2. KoMuccusi cocTouT m3 mpeacemaress, ero 3aMECTHTENs W €IIe TSATH YEIOBEK.
CKOJBKAMU CIIOCOOAMHU WICHBI KOMUCCHU MOTYT PACIPECTUTh MEXKy cO00H 00s3aHHOCTH?

3. CKoNbKUMHU CcIoco0aMH MOKHO BBIOpaTh TpeX MACKYPHBIX W3 rpynmsl B 20
YyeJIoBeK?

4, CKOJIBKO Ppa3IMYHBIX 3BYKOCOYETAHUH MOXHO B3SITh Ha JECATH BBIOPaHHBIX
KJIABUIIIAX POSIIS, €CITH KaXKI0€ 3BYKOCOYETAHNE MOXKET COJIEPIKATh OT TPEX JIO JIECATH 3BYKOB?

5. B Baze crosT 10 kpacHBIX U 5 po30BbIX TBO3UK. CKOJBKUMHU CIIOCOOAMHU MOYKHO
BBIOpATh W3 Ba3bl MMSATh TBO3MK OJTHOTO IIBETa?

6. Homepa TpaMBaliHBIX MapIIpyTOB HWHOTJAa O00O03HAYAIOTCS ABYMS I[BETHBIMU

¢donapsimu. Kakoe KOJTMUECTBO Pa3IMYHBIX MAPIIPYTOB MOKHO 0003HAUUTH, €CIIH MCIIOIB30BATh
(dboHapu BOCbMH LIBETOB?

7. UemnuoHat, B KOTOPOM Y4YacTBYIOT 16 KoMaHJ, MPOBOAUTCA B JBa Kpyra (T. €.
KaKJash KOMaHJa ABaXIbl BCTpedaeTcs ¢ 000N apyroif). OmpenenuTs, Kakoe KOJIHMYECTBO
BCTpEU CJIEYET IPOBECTH.

8. 3aMOK OTKpBIBAaeTCs TOJBKO B TOM Ccllydyae, €CiId HaOpaH oIpeaeneHHbIN
Tpex3HauHbId HOMEp. [IonbITKa COCTOUT B TOM, YTO HAOMPAIOT HAYTaA TPU HUQPHI U3 33TaHHBIX
At uudp. YragaTb HOMEp YAAloCh TOJIBKO Ha MOCIEAHEH M3 BCEX BO3MOXHBIX MOIBITOK.
CKOJIBKO MONBITOK MPEIIIECTBOBAIO y1a4yHON?

9. W3 rpymnmel B 15 uyenoBek BBIOMPAOT UYETHIPEX YUYACTHUKOB ACTa(eThl
800+400+200+100. CxompKUMH CIIOCOOAMH MOXKHO PAaCCTaBUThb CIOPTCMEHOB IO JTarmam
acradeTbr?

10.  Komanna u3 MOSTH 4YeJOBEK BBICTYNIA€T HAa COPEBHOBAHUSAX IO IUIaBaHUIO, B
KOTOpBIX y4acTBytoT emie 20 crnopTcMeHOB. CKOJBKUMH CIIOCO0AMU MOTYT pPaclpeleiluThCs
MECTa, 3aHSThIE YIEHAMH 3TOW KOMaHbI?

11.  CkonbkuMmu croco0aMu MOXKHO PAacHoOJIOKUTh Ha MIaXMaTHOW JOCKE JBE JaIbH
Tak, 4TOObl OJIHA HE MoIIa B3AThb Jpyryto? (OmgHa naabs MOXKET B3STh APYTyl0, €Clid OHa
HAXOJUTCA C HEl Ha OJIHON TOPU30HTAIN UM Ha OJIHOM BEPTUKAJIM IIaXMaTHOMN JTOCKH.)
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12.  JlBe nmaapu pazIuM4HOIO IBETA PACIOJIOKEHBI HA IIAXMaTHOW JOCKE TaK, 4YTO
KaKJ1asi MOXKET B3STh APYTyr0. CKOJBKO CYIECTBYET TAKUX PACIIOIOKEHHUN?

13.  Tlopsmok BBICTYIUIEHHS BOCBMH YYaCTHHKOB KOHKYpCa ONpeZeNnseTcs KpeOueMm.
CKOJIBKO pa3IUYHbIX UCXOJO0B KePeObEBKH MPHU 3TOM BO3MOXKHO™

14.  Tpuauate 4enoBeK pa3OMThl HA TPU TPYHIBI MO JECATh YEIOBEK B KaXKIOM.
CKOJIbKO MOXET OBITh Pa3IHMYHBbIX COCTABOB IpymI?

15.  CKOJBbKO YeThIpEX3HAYHBIX YHCEN, JENAIIMXCS Ha 5, MOKHO COCTaBUTh U3 LUGD
0,1, 3,5, 7, ecu KaxJ10€ YUCIIO HE IOJDKHO COJIEPKATh OJIMHAKOBBIX ITUDP?

16.  CkOnbKO pa3iaMuYHBIX CBETALIMXCSA KOJEL MOXXHO CHAENaTh, PAaCIOJIOXKHUB IIO

OKpY>KHOCTH 10 pa3HOLBETHBIX JIAMIOYEK (KOJIbI[A CUUTAIOTCS OJUHAKOBBIMU MPH OJUHAKOBOM
MOPSIZIKE CJIEI0BAHUS LIBETOB)?

17. Ha xamwxknoi monke nomeraerca 30 ToMoB. CKOIBKAMH CHOCOOAMH MX MOYKHO
paccTaBUTh, YTOOBI IPU STOM MIEPBBIA U BTOPOW TOMA HE CTOSIIH psaoM?

18.  UYerblpe cTpenka JODKHBI MOPA3UTh BOCEMb MHIIEHEM (KaXIbplii 1O [Be).
CKOJBKMMU CIOCOOAMU OHHM MOTYT PacHpeIeIUTh MUIIICHH MEXIY CO00i?

19. N3 rpynmel B 12 dYenmoBek €XeIHEBHO B TeueHHWe 6 JHEW BBIOMpAIOT IBYX
NeXKypHbIX. OnpenenuTs KOJIUYECTBO PAa3INYHbIX CIIMCKOB JCKYPHBIX, €CIU Ka)XIbli YEIOBEK
JEXKYPUT OJIUH pas.

20. CKOJBKO 4YeThIpEX3HAYHBIX YHCEN, cocTaBieHHbIX w3 uudpp 0, 1, 2, 3, 4, 5,
coziepkat udpy 3 (LUPpbI B UnciIax He MOBTOPSAIOTCA)?
21. JlecsTh TpPyNIl 3aHUMAIOTCA B JECITH PACIOJIOKEHHBIX MOJPSAA ayJIUTOPUSIX.

CKOJIBKO CYILIECTBYET BApUAHTOB paclucaHusi, Ipu KoTopbix rpynmbl Nel u Ne2 Haxoauinck Obl
B COCEJIHUX ayAUTOPUAX?

22. B TypHupe ydactBytor 16 maxmaructoB. Onpenenutb KOJIWYECTBO PA3TUYHBIX
pacmucaHuii TEpBOrO Typa (paclucaHus CUWTAIOTCS Pa3NUYHBIMU, €CITU  OTJIMYAIOTCS
YYaCTHUKAMHU XOTsI ObI OJTHOM NapTHH; IBET GUTYP U HOMEP JTOCKH HE YUUTHIBAIOTCS).

23. [IlecTp SAMMKOB pa3IMYHBIX MAaTEPUATIOB TOCTABIISIIOTCS HA IISITh ATAXKEW CTPOUKHU.
CkoapkuMu cioco0aMu MOKHO paclpefesuTh MaTepuaibl 1Mo 3Taxam? B ckoiabkux BapuaHTax
HA TISTHIN T JOCTABJICH KaKoW-1100 OUH MaTepuan?

24. JIBa moutanboHa n0JKHBI pasHecth 10 mucem mo 10 aapecam. CkonbKuUMU
crioco0amMM OHM MOTYT pacipeieauTb padory?

Pexomenodyeman numepamypa:

OcHoBHas JuTeparTypa:
3apunoBa, 3. P. Jlekuun mo JUCKpeTHOM MaTeMaTHke. MaremaTtudeckas JIOTHKa: ydeOHoe
nocobue / J. P. 3apunosa, M. I'. Kokotuukosa, JI. A. CeBacThsiHOB. — MockBa : Poccuiickuii
YHUBEpPCUTET  JpyxObl  Hapojos, 2014. — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JluckpeTHas MaremaTHKa JJisl IPOTPaMMUCTOB : yuyebHoe nocobue / P. Xarraptu.
—  MockBa :  Texnochepa, 2012. — 400 c. — Pexum  gocryna:
http://www.iprbookshop.ru/12723.html

IIpakTuyeckas paGora Nel2. IloacranoBku. BuHomuaabHble K03 (UUMEHTBI.
Pa3z0uenus.

Ilenv 3anamusa. PaccMOTpeTh BO3MOXHOCTh IpUMeHeHHs OuHoma HploToHa K
YIPOIIECHUIO BBIYMCIUTENIBHBIX JEHCTBUM.

3nanua u ymenusa, npuodpemaemvie CMyOeHHIOM 6 pe3yibiname O0C6OEHUA HIEeMbl,
dopmupyemvie kKomnemenyuu. 3HaTb M yMETb IPUMEHATh QAJITOPUTM HCIOIb30BaHUS
O6unoma Hpl0TOHA M IEPECTaHOBOK JUISI PEIICHUS MTPAKTUYECKHUX 3a/1a4.

Teopemuueckasn uacme.
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[loncranoBKkoi (n-0if cTemeHW) M3 N 3JIEMEHTOB HA3bIBACTCS B3aMMHO OJHO3HAYHOE
0TOOpaKEHHE MHOXKECTBAa M3 N CHMBOJIOB Ha ceOs. OOBIYHO AIIEMEHTHI ATOTO MHOYKECTBA
HYMEPYIOTCSI U OTOKJIECTBIISIFOTCS € N YUCIAMU HATYypPalIbHOTO Psijia YHCEIL.

[Ipumep. BmecTo moacTaHOBKHM - 0TOOpaKeHUS DJIEMEHTOB MHOXeCTBa X={a, b, ¢, g}, -
rOBOPSAT 00 0TOOpaskeHNH MHOXKeCTBa {1, 2, 3, 4} 1 0003HAYAIOT 3Ty MOJICTAHOBKY KaK

1 2 3 4
2 41 3

YMHOXKEHIE IMOACTAaHOBOK - OIl€palusd, KOTOpas CTaBUT B COOTBECTCTBUC ynOpﬂ}IOquHOﬁ
nape noaCTaHOBOK n-oii creneHu A u B TPETHIO MMOJACTAHOBKY C Toli e CTCIICHH 110 IpaBUITy:

1 2 3 ...
A= 7 ",
11 12 1z ... 1,
B — l‘,.l 1.2 2:3 l.n ,
Jr Jz Jz ... In
1 2 3 ...
c=(. 2 "
Jv Jz2 Jz -+ In

PaccMmoTpum u3BeCTHBIE (HOPMYITBI:

fathi! = a+h ,

{a+h)® = a+zab+h®,

T 2 £ £ 2

fath]® = a’+3a"b+3ab™+h”.

AHAJIOTUYHO MOXHO BBIYUCIATH OCTAJbHBIE CTENEHU, HO MBI BMECTO MPOIOKEHHS
TaKOM MOCJIEeI0BATETLHOCTH (HOPMYT CHOPMYTUPYEM OOIIYIO TEOPEMY O HUX.

Teopema. CnpaBeuinBa ¢popmyna (bunoma HeroToHa):

(a+b)" =a™+ %a“‘lb + 1'(”2%113,“_2&2 + ...
n(n—1)(n—2). (n—k+1) n— L n

oo M l)n=2) (k) gkpk gy e

kl=1.-2.3.....(k—1)k, kl=(k—-1)k, Ol=1.
Hcnonp3ys ynciaa MokHO 3anucath 0MHOM HbloToHa:

(@a+b)"=C%" +Cla™tb+ ...+ Cran=Fpk + .+ Crpm,

KoadhummenT HazpiBaeTcss OMHOMHUAIBHBIM KOY(PPHUITIEHTOM.
Teopema. CripaBe/yiuBbI HOPMYJIIBI 1711 ONHOMHUAIBHBIX KO3()(DUITMEHTOB:

1, 2" = CE + If__,'i + ...+ C7 - cEOACTEO CyMMbl GHHOMMANbHEIX KO3MHHUHEHTOE;

T TI—TT -~ .
2, O =CT" - CEOFCTED CHMMETQKK;

- - 1 »~m+1 ..
3. O+ LE’"’ = 'n++1 - CEOMCTEO CNOXEHMS.

KOHTpOJ’IbHLIe BOIIPOCHI X 3aIaHUA

1. Pa3noxuth, BBIYUCINB OMHOMHUANbHBIE KOO duuuentsr: (a +b)’; (a + b)'".

2. B pasnoxeHur HalTH KO>QOUIUEHT npH a’.

3. B pasnoxenun HaiTi Kod(uimenT npu a’.

4. Tloctpoiite TpeyronbHuk [lackans npu n=12.

5. Beruucnure uncna ®epma u Mepcenna mpu n=4.

6. Pemutes ypaBHeHue .

7. Haiiti HOMep 4JieHa pa3iioyKeHHst OMHOMa , He COJIePIKaIIero X.

8.Halitu maTeIii 4ieH pa3aokeHus: OMHOMA .

9.Haiftn cymmMy OWHOMHAIBHBIX KOX(PQHUIMEHTOB YJICHOB, CTOSAIIMX HAa HEYETHBIX MECTAaX B
pasoKeHUH OWHOMA , €CIM OMHOMHMAJIBHBIA KOX(P(GUIIMEHT TpeThero uieHa Ha 9 Ooblie
OMHOMHUATBHOTO KOA(PHUIIMEHTa BTOPOTO YICHA.
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10.Haiiti cenpMoii uieH pas3iokeHus OMHOMA , eciIM OMHOMUAIBHBIA KOA((GUIIMEHT TPETHEro
YJIeHa paBeH 36.

11.CKxonbKO 4IEHOB pa3ioKeHUsI OMHOMA SIBIISFOTCS LIEJIBIMU YUCIAMH?

12.BBIYUCIUTE CYMMY .

13.Haiitn  anreOpandeckyro cymMMmy Ko3()(QUIMEHTOB MHOTOWIEHa OTHOCHUTEIBHO X,
MOJTy4aeMOro B pa3yio’KeHUU OMHOMA .

14.CymMmMa HeuyeTHbIX OMHOMHANBHBIX KO3((UIMEHTOB pasnoxeHus paBHa S512. Haiitu
cllaraemMoe, He cojiepakariee Xx.

15.1Ipu KakuX 3HAUYEHUSX X YETBEPTOE ClIaraeMoe Pas3yoKeHHsT OOoJblIe JBYX COCETHHX C HUM
ClIaraeMbIx?

16. Ilpn KakOM 3HAUYEHHH X YETBEPTOE ClIaraeMoe pa3iioKeHUsl B JABaJILATh pa3 0ojiblIe m, eCiu
OMHOMHUANIBHBIN  KO3(QUIMEHT YEeTBepTOro CJaraéMoro OTHOCUTCS K OMHOMHAILHOMY
K03 pHLIMEeHTY BTOPOro ciaraeMoro kak 5 : 1?

17. B xakyro HauOOJBIIYIO CTEMEHb CIEAYeT BO3BECTH OMHOM YTOOBI OTHOIIECHUE YETBEPTOTO
CJIaraeMoro pas3yioKeHHs K TpeTbeMy ObLIO paBHO ?

Pexomenodyeman numepamypa:

OcHoBHas InTEepaTypa:
3apunoBa, 3. P. Jleknuu mo AuckpeTHOW MmaTemaruke. MaremaTudeckas JIOTHKa: ydeOHOe
nocobue / 3. P. 3apunosa, M. I'. KokotunkoBa, JI. A. CeBactbsiHOB. — Mocksa : Poccuiickuii
YHUBEpCUTET  JpykObl  HapomoB, 2014, — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoiHUTeILHAS JIUTEpaTypa:
Xarrapty, P. JluckperHast MaTemMaTuka JAjsl IPOrpaMMHCTOB : yueOHoe mocobue / P. Xarrapru.
—  MockBa :  Texmocdepa, 2012. — 400 c. — Pexmm  gocryna:
http://www.iprbookshop.ru/12723.html

IIpakTHyeckas padora Nel3d. OcHoBHBbIEe XapakTepucTHKH rpados. Marpuubl
CMEKHOCTH U MHIUAEHTHOCTH. Onepanuu Hajx rpadaMu.

Iens 3anamusa. VI3y4utb BO3MOXHBIE CIIOCOOBI 33/1aHUS TPadoB, AITOPUTM BBIITOTHEHUS
omepanuii HaJ rpadamu.

3nanua u ymenua, npuodpemaemvie CmyOeHHIOM 6 pe3yibimame O0C60EHUA HIEeMbl,
dopmupyemvie Komnemenyuu. 3HaTb M YMETh pPEATU3OBBIBATH HA IPAKTUKE OCHOBHBIE
CrOCcOOBI IIpeICTaBICHUS TpadoB U ONepaiy Haj rpadamu.

Teopemuueckasn uwacms.

I'padom G(V, E) Ha3bIBaeTCSI COBOKYITHOCTh JIBYX MHOXECTB — HEIyCTOTO MHOXecTBa V
(MHOXecTBa BEpIIMH) M MHOXecTBa E HEymopsOueHHBIX Map pa3ndHbIX 3JIEMEHTOB
mHOXkecTBa V (E — MHOXecTBO pebep miu ayr).

G(V,E)=«V;E), V#£0o, ECVXV, E=E".

[Ipu 5TOM nyra (a,b) Ha3bIBAaETCA UCXOAALICH U3 BEPLIMHBI a U 3aXO0/A1ICH B BEpIIMHY b.

DJeMeHTbl MHOKECTBa V Ha3bIBalOTCS BEpIIMHAMM (MM y3JIaMHU, WIM TOYKaMu) rpada
G, a snemeHTsI U3 E — ero pedpamu (WM TMHUSAMH).

"
o ©
/'-d---
a [\ j
<

Jyry, BBIXOASIIYIO W3 HEKOTOPOW BEPIIMHBI U 3aXOAANIYI0O B Ty JK€ BEpIIMHY, Oyaem
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Ha3bIBaTh nem.iet, a Jyrd, BBIXOIALINE U3 OAHOM U TOM K€ BEPIIMHBI U 3aXOASIINE B OJHY U TY
e BEpIIMHY, Oy/ieM Ha3bIBaTh Kpamubvimu. Tak, IyTH €s U € SBISIOTCS KpaTHBIMH, a Jyra €, —
netneil. BepunHy, U3 KOTOpoil He BBIXOAMT M B KOTOPYIO HE 3aXOJUT HU OJHA Ayra, Oynem
Ha3bIBaTh uzoauposannoi. Hanpumep, 1 — U30JUpOBaHHAs BEpILIUHA.

Bepmuna v uHImaeHTHa pedpy €, ecliu VEe; Tor/a emie ToBOpsT, UTo € eCTh pedpo npu
v. JIBe BepIIMHBI, WHIUACHTHbIE pedpy, CyTh €ro KOHLIEBbIE BEPIIMHBI WM KOHILBI; pedpo
COEJUHSET CBOU KOHIIEBBIE BEPILINHBI.

Mapupytom B rpade HazbIBaeTCsl MOCIEA0BATENbHOCTh BEpUIMH U pedep Vo, €1, Vi, €,
V2, ..., €, Vk, B KOTOPOH JIIOOBIE JBa COCEHHUX DJIEMEHTa COCIMHEHbI peOpoM. 3aMKHYTas LeNb
(Vo=Vk) Ha3bIBAETCS IIUKIIOM.

I'pad Ha3bIBaeTCS CBA3HBIM, €CIIU JIFOOBIE /IBE€ €r0 HECOBIMAJAIOIINE BEPIIMHBI COCTUHEHBI
MapuIpyToM.

JUiss MHOTHMX 3ajjady HECYLIECTBEHHO, SIBISIIOTCA JM pebdpa OTpe3kaMu NpSAMBIX HIU
KPUBOJIMHEHHBIMU JyTaMU; BaKHO JIUIIb TO, KAKKWE BEPIIMHBI COEAUHAET Kaxa0e pedpo.

Ecnu pebpam rpada npugansl HarpaBeHUs] OT OJJHOM BEPIIMHBI K APYTOM, TO TaKoi rpad
Ha3bIBACTCSl opuenmuposanuvim. Pebpa OpHEeHTHPOBAHHOTO Trpada Ha3bIBAIOTCS Oy2amu.
CoOTBeTCTBYIOIINE BEPIIMHBI OPUEHTUPOBAHHOTO I'pada HA3bIBAIOT HauaioM WU KOHyom. Eciau
HanpaBJieHUs] pedep He yKa3bIBAIOTCs, TO rpad Ha3bIBaeTCs HeopueHmuposarnHvim (WIH MPOCTO
rpadom).

Ha pucynke nzo0paxeHn HeopueHTHpoBaHHBIN rpad G =( X, A).

X= {)Cl, X2, X3, X4},

A = {ai1= (x1, X2), a2=(x2, X3), az=(x1, X3), as= (x3, X1)}.

Ha cnenyromem pucynke nzo0paxeH opueHTUpoBaHHbIN rpad G = (X, A).
X={x1, X2, X3, X4},
A={a=x1,x%), @ =(1,x), a3 = (x3,X3), aa = (3, X2)}.

a1 s dz
X1 X4

I'pad, umeromuii Kak OpUEHTUPOBAHHBIC, TAK U HEOPUEHTUPOBAHHbIE peOpa, Ha3bIBaCTCA
CMEULaHHBIM.

Paznuunble pedpa MOTYT COETUHATH OJIHY U Ty K€ mapy BepluuH. Takue pedpa Ha3bIBaIOT
kpamuvimu. I'pad, comepxaiiuii KpaTHbIe pedpa, Ha3bIBACTCS MY IbMuUcpapom.

HeopuentupoBannoe  pebpo  rpada  SKBHUBWIEHTHO  JIBYM  IPOTHUBOIOJIOXHO
HaINpaBJICHHBIM JyTaM, COSTUHSIONINM T€ KE CaMble BEPIIHHEI.

Pebpo MoxkeT coenuHATH BEpLIMHY camy c coboil. Takoe peOpo HasbIBaeTcsi nemel.
['pad ¢ kpaTHBIME peOpaMu H TIETISIMHI Ha3bIBACTCS 1Ce8002PaAdoM.

MHoxecTBo pebep rpada mMoxer ObITh MyCTHIM. MHOXXECTBO BEpILIMH rpada HE MOXKeET
ObITh MycThIM. Hanpumep, Hrke u300pakeH opueHTHpoBaHHbIN Ipad G = (X, A).

X= {)Cl,)C2,X3,X4},

4=,
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O O
O O
X1 Xg

Kak B cmyuae OpHEHTHPOBAHHOTO, TaK U B CIIy4ae HEOPUEHTHPOBAHHOTO pedpa roBOPSIT,
YTO BEPIIHUHBI X U Y UHYUOeHMHbL PEOPY @, €CITA STH BEPITUHBI COCTUHCHBI d.

Cmenenvro BeplIIMHBI Tpada HA3BIBACTCA YUCIO peOep, MHIMACHTHBIX JTOW BEpIINHE.
Bepmmna, umeromas crenens 0, Ha3bIBACTCS U30IUPOBAHHOU, & CTENIEHD | — gucsuell.

Jl7is opueHTHpPOBAaHHOTO Tpada MHOKECTBO BEPIIHH, B KOTOPbIE BEAYT AYTH, UCXOISIINE
U3 BEPINUHEI X, 0003Ha4aroT G(x), To ecth G(x) = { y: (x y )= G}. MuoxecTBO G(X) Ha3BIBAIOT
obpazom Bepumnbl x. CootBeTcTBEHHO G'(Y) — MHOXKECTBO BEPIIMH, U3 KOTOPBIX HCXOMIAT
nyTH, Bemymue B BepmmHy y, G'(y) = {x: ( x , y ) £G}. Muoxecrso G''(y) HaszpBaroT
npoobpazom BEPIIUHBI V.

Crioco0Osb1 3a1anus rpadoB
1. 'eomerpuuecknii

a b

2. Marpuiia CMEXHOCTH - KBaJpaTHash MaTpula, pa3MEpPHOCTH, PaBHOM KOJIMYECTBY
BepmuH. [Ipu 3TOM a[ 1, j |-11e70€ unciao, paBHOE KOTUYECTBY pEOEP, CBA3BIBAIONIUX 1-10, J-IO
BepmnHy. Eciiu B rpade HEeT meTenb, TO IuaroHaibHbIe dneMeHThl paBHBI 0 . Ecnu péOpa He
MOBTOPSIIOTCSI, TO Bce dnemeHTsl 0 wimm 1. Ecnum rpad HeopweHTHpOBaHHBINM, TO MaTpuIla
CUMMETPHUYHA.

3. Marpuna WHIUIACHTHOCTH — MaTpHUIla Pa3MEpHOCTH mXn , TJIe M — KOJHUYECTBO
BEPIIHH, N — KOIUYECTBO peOep U JIYT.

4. COoucok CMEeXHOCTM (MM CHHMCOK HHIUACHTHOCTH) — CIHCOK KaXXAbIH DJIEMEHT
KOTOPOT'O COCTOUT U3 BEPIIMHBI rpada U CIUCKA CMEXHBIX C HEMl BEpIINH.

pumep. o rpadpuyeckomy 3amaHuio rpada coCTaBUTh MAaTPUILy CMEXKHOCTH, MATPHILY
MHIUJACHTHOCTH

Vi S
V1
© i Vi
Vi
Vi
O

Pemennie: Martpuia cMexHOCTH Matpuiia HHIUIACHTHOCTH .
Onepanuu Haja rpadamu
1. HeopueHTupoBaHHBIH (OpPUEHTUPOBAHHBIN) Tpad HA3bIBAIOT  JIOMIOJHEHHEM
HeopHeHTHpPOBaHHOTO (opueHTHpoBaHHOTO) Tpada G(V, E), roe - - nononHenne mHoxkectsa E
JI0 MHOKECTBA BCEX HEYMOPSAOYCHHBIX (YIOPSA0YCHHBIX) TIap Ha V.
2. O6venunenuem rpadoB G (Vi, Ei) u G, (Va, E,) (o603nauenue Gi(Vi,E))UG(Va, Ey),
npu ycinoBuu ViNV,=0, E\NE,=©) HaseiBaetcs rpad G(V, E), rue
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V2:V1UV2& E2:E1UE2
3. Coequnenuem rpadoB G, (Vi, Ei) u G, (Va, E2) (0o603nauenue Gi(Vi,Ei)+ Go(Va, En),
npu ycinoBuu ViNV,=0, E\NE,=©) HaseiBaetcs rpad G(V, E), rue
V=V,uV,& E:=E,UE,U {e:(Vl,V2)|V1€V1& VzEVz}
4. Ynanenue BepmuHbel v u3 rpada G, (Vi, E;) (oboznauenne G, (Vi, Ei) — v, npu
ycnosun VE V) naet rpad G (Va, Es), roe
Vo=V \{v}& Ex=E\{e=(vi,v2)[vi=Vv ¥ v,=v}
5. Ynanenne pebpa e u3 rpada G; (Vi, Ei) (o6o3nauenne G, (Vi, Ei) — e, npu ycnosuun
e€E,) naet rpad G (V,, Ez), rae
VzZ:V1& E2:=E1\{e}
6. [oGaBnenne Bepmuubl v B Tpad G; (Vi, Ei) (o6o3nauenue G, (Vi, Ei) + v, npu
ycnosuu VE V) naet rpad G (Va, Es), roe
V222V1U {V}& EzI:El
7. Jlob6aBnenue pedpa e B rpada G, (Vi, Ei) (o6o3nauenune G, (Vi, Ei) + e, npu ycnosuun
eZE,) naet rpad G (V,, E>), rae
VzI:V1& EzZ:ElU {e}

KOHTpOJIbeIe BOIIPOCHI U 3aJaHUsA

1. U3o0pa3uts rpadsl, 3aJaHHBIC MATPUIIAMU:
a); 0);
B).

2. CocTaBUTh MaTpHUILy CMEKHOCTHU 115 TpadoB:

3. IMoctpouts rpadbl 171 penieHus 3aaay:

1) IlepeBozuuky (II) HykHO mepernpaBuTh uepe3 peky Boika (B), kozy (K) u memok ¢
kamyctoi (M). Jloaka Tak maina, 94TO KpoMe MEepeBO3UMKAa MOXKET B3STh TOJIBKO OJMH M3 ITHX
o0BekToB. KpoMe TOro, KamycTty Hemb3s OCTaBJIATH C KO30i, a KO3y — C BOJKOoM. Kak
OCYIIECTBUTH TIEpenpany?

2) JlBa yenoBeka MMEIOT MOJIHBIM KyBIIMH BOJBI B § J1, a TaKKe JiBa MYCTHIX KYBIIMHA B 5 11
u 3 1. Kak uM pa3nenutb BOAy MOPOBHY?

4. IloTokn TOKyMEHTOB LMPKYJIHPYIOT Mexay ropogamu Al, A2, A3 u ropogamu Bl,
B2, B3. M0)XHO 11 IPOJIOKUTH HETIEPECEeKAIONINeCs] MapIIPYThl, COSTUHSIONINE KKl TOpo/
Ai ¢ xaxapM TopogoM Bj?

5. Onmnpenenure, kakue rpadpl, H300paKEHHbIE HA PHUCYHKE HIDKE, SBISIOTCS

YHUKYPCAIbHBIMU?
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E D E D A
a) @)
A B B
E F A
I [
a) £ e)
3) 1) )

6. B odpuce 15 xomnproTepoB. MOXHO JIM COEAMHUTH MX JPYT C JAPYroM Tak, 4TOOBI
KaXKbIH ObLT COEIMHEH POBHO C TPEMsl IpYTUMU?

Pekomenoyemasn numepamypa:

OcHoBHasi JInTEepaTypa:
3apunoBa, J. P. Jleknuun mo AMCKpPETHOW MaTeMmMaTHke. MaTemaTH4ecKas JIOTHKA: ydeOHOe
nocobue / 3. P. 3apunosa, M. I'. KokotunkoBa, JI. A. CeBacThsiHOB. — Mocksa : Poccuiickuii
yHUBEpcUTeT  JApykOel  HapomoB, 2014. — 120 c¢. — Pexum  nocryna:
http://www.iprbookshop.ru/22190.html

JonmoHuTeIbHAS JIUTEpaTypa:
Xarrapty, P. JluckperHast MaTemMaTuka JAjsl IPOrpaMMHCTOB : yuyeOHoe mocobue / P. Xarraprtu.
—  MockBa :  Texnocgpepa, 2012. — 400 c¢. — Pexum  jocryna:
http://www.iprbookshop.ru/12723.html

IIpakTnyeckas padora Nel4. Jiiaepos rpag. Kpurepuii sii1epoBocTH.

Henv 3anamun. VI3yduTh anropuTM TMOCTPOEHHUS DIJIEpOBA IHMKJIA B SUIEPOBOM
MyJbTUTpade U ero MPUIOKEHHS Ha TTPAKTHKE.

3nanua u ymenus, npuoopemaemvie CHYOEHMOM 6 pe3yibmame O0CE0CHUA MEMbl,
dopmupyemovie Komnemenyuu. 3HaTb W YMETh PEAJIU30BBIBATH HA INPAKTUKE aJITOPUTM
MTOCTPOEHUS SHUJIEPOBA IIUKJIA B DMJIEPOBOM MYyJIbTUTpade.

Teopemuueckas uacme.

[lepBbie 3amaun Teopuu TpadoB OBUIM CBSI3aHBI C PEIICHHEM MaTEeMaTUYECKHUX
pa3BIeKaTeNbHBIX 3aJad W TOJOBOJIOMOK (3amadya o KeHurcOeprckux MoOCTax, 3agada o
paccraHoBKe (ep3ell Ha IIaxMaTHOW JOCKe, 3afaud O MNEepeBO3KaX, 3ajadya O KPYrOCBETHOM
nyTenecTBUM U aApyrue). OMHUM U3 TEePBBIX PE3ylbTaTOB B TEOpUU I'padoB SIBUICS KPUTEPHIA
CyIllecTBOBaHMS 00Xoja Bcex pebep rpada 6e3 moBTopeHuid, moiaydeHHbd JI. Ditnepom mpu
penieHnu 3anaun 0 KeHurcoeprckux Mocrax.

[IpaBuno Dunepa:
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1. B rpade, He nMeromeM BepUIMH HEYETHBIX CTENEHEH, CyIecTByeT 00X0J Bcex
pé€6ep (mpuyem Kaxkaoe peOpo MPOXOIUTCS B TOUHOCTH OJIMH pa3) ¢ HaYajIoM B JTFO0OM BEpIIMHE
rpada.

2. B rpade, umeronmem aBe W TOIBKO JBE BEPIIMHBI C HEYETHBIMH CTETICHSIMHU,
CyLIECTBYeT 00X0/1 C HaYaJlOM B OJTHOW BEPIIMHE C HEYETHOW CTETEHBIO U KOHIIOM B JIPYTOil.

3.B rpade, umeroniem Gosiee IByX BEpIIMH C HEUETHOW CTENEHbIO, TAKOro 00xoja He
CYILECTBYET.

Teopema Ceasnbiti HeopueHmMupo8anHvlll My1bMuspagh) mo2oa u moabko moz20a A6AAemcs
IUNEPOBLIM, KO20A CIMeENeHb KaXcOol U3 e20 6epuluH — YemHoe YUcio.

OnwuimieM anropuT™M TIOCTPOCHUS DilfiepoBa IHMKIA B DdiliepoBOM MynbTHTpade. ITOoT
AJITOPUTM 33/1a€TCsl CISAYIOIUMHU MPaBUIIaAMH.

1. BeIOpaTh mpou3BOJILHO HEKOTOPYIO BEPIIUHY d.

2. BpIOpaTh NpoU3BOIBHO HEKOTOPOE PEOPO U, MHIIMCHTHOE d, U IPUCBOUTH €My HOMEp
1 (Ha30BeM 3TO PedPO npoLdeHHbIM).

3. Kaxnoe mpoiizieHHOEe peOpo BBIUEPKHYTh M NPUCBOUTH €My HOMEp, Ha EIUHHUILY
OoBIIHIA HOMEpa MPEBIAYIIETO BEIYEPKHYTOTO pedpa.

4. Haxopsch B BeplIMHE X, HE BbIOMpaTh pedpo, COCNUHSIONIEE X C d, €CIM UMEETCs
BO3MOKHOCTh HHOTO BBIOOpA.

5. Haxopmsicy B BepuIMHE X, HE BBIOMpaTh peOpo, KOTopoe sBiseTcs nepeutetikom (T.e.
pebpoMm, mpu yAaJeHHUH KOTOporo Trpad, oOpa30BaHHBIM HEBBIYEPKHYTHIMU peOpamu,
pacriagaercss Ha JIBe KOMIIOHEHTBI CBSI3HOCTH, KaXKas U3 KOTOPBIX MUMEET XOTs Obl IO OJTHOMY
peopy).

6. ITocne Toro kak B rpade OyayT 3aHyMepoBaHbI Bce pedpa, 00pasyeTcs HMIepoB UKL,
pUYeM MOPSIOK HyMEpallui COOTBETCTBYET MOCIIEIOBATEIFHOCTH 00X0/1a, pedep.

KoHTpo/IbHBIE BONIPOCHI U 32 1aHUS

1.meroTcst mu B rpade S1nepoBbl HUKIIBI?

2. VMerT N TATHYTOJNBHUK W ISITHTPAHHUK-TIAPAMHIA C TICTISIMH B HEKOTOPBIX
BEpIIMHAX SUIEPOB UK (1IeMb)?

3. SIBnsitoTCS M SUIEPOBBIMHE TpadaMu: IPSIMOYTOJIBHHK C TJIABHOHM JIHAaroHaJbIo, Ky0?

Pexomenoyeman numepamypa:

OcHoBHas InTEpaTypa:
3apunoBa, 3. P. Jleknuu mo AMCKpeTHOW MaTemartuke. MareMmaTudeckas JIOTHKa: ydeOHOe
nmocooue / J. P. 3apumnosa, M. I'. Kokotunkosa, JI. A. CeBacThsiHOB. — Mocksa : Poccuiickmii
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YHUBEpPCUTET  JpyxObl  Hapojos, 2014. — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JluckpeTHass MaremaTHKa JJisl IPOTPaMMUCTOB : yueObHoe nocodue / P. XarrapTu.
—  MockBa :  Texnocdepa, 2012. — 400 c. — Pexum  jgocryna:
http://www.iprbookshop.ru/12723.html

IIpakTuyeckas padora NelS. 'amuabTOHOB rpad.

Ilenv 3anamus. VI3y4uTh anropuT™M MOCTPOCHHUS TaMHJIBTOHOBA IIMKJIAa MUHUMAJIBLHOTO
Beca M €T0 MPIIOKEHHS Ha TIPAKTHKE.

3nanua u ymenusa, npuodpemaemvie CmyOeHHIOM 6 pe3yibimame O0C60EHUA HIEeMbl,
dopmupyemvie Komnemenyuu. 3HATb U yMETb PEATU3OBBIBATH HA MPAKTHKE aJITOPUTM
MOCTPOCHUS TAMUJIBTOHOBA IUKJIA.

Teopemuueckas uacme.

I'pad Ha3bIBaeTCS camunbmoHO8bIM, €CIIA B HEM UMEETCS MPOCTOM LUKI, COJAEpKaIlni
Kaxaylo BepmnHy 3Toro rpaga. CaM TakoHM LMKJI TakKe Ha3bIBACTCA 2aMUTbIMOHOBBIM.
T'amunbmonoeou Ha3bIBaETCS U MPOCTasl LeMb, CoAeprkallas Bce BepIiuHbl rpada. OueBuaHO,
41O JH000M rpad, pedpa KoToporo oOpa3yroT NPOCTON LUKII, SBISETCS TAaMUJIBTOHOBBIM, a Tpad,

MMOKa3aHHBIN Ha PUCYHKC — HEraMHUJIbTOHOBBIM.
4

HecMmoTpst Ha cxoXecTh 3a7ad O HaXOXKICHHH DIIIEPOBBIX M TaMHUIBTOHOBBIX ITHKJIOB,
pelleHre IMOoCceHeH 3HAUYMUTENBbHO clloXKHee. VI3BeCTHBI CIEyIONIHe TOCTaTOYHbIE YCIOBHUS
CYIIIECTBOBAHHUS TaMIJIFTOHOBBIX ITMKIIOB B CBSI3HOM Heoprpade G 0e3 merenb, HMeronem 1> 3
BEPIIIUH:

Teopema Eciu Ona n100blx 08YX pa3iuyHbIX HeCMeXNCHuIX eepuiun a u b epagpa G
gvinonnsiemes yenosue deg a + deg b > n, mo cywecmeyem camunvmonos yuxi, 20e deg(a)-
cmenenb (8aleHMHOCMb) BEPUIUHDL.

CaeacrBue Ecnu 0ns 060t gepuiunvl a epaga G evinoaneno yciosue deg a> n/2, mo
cywecmeyem 2amuibmoHo8 YUKIL.

C 3agaueil Hax0X/IeHHUsI TaMUIIBTOHOBA IIUKJIA CBSA3aHA 3A0aua KOMMUBOSAiCEPA.

PaiioH, KOTOpBII MOJDKEH TOCETHTh OpOASYMi TOPTOBEI, COJEPKHT HEKOTOPOe
KOJIMYECTBO TOPOJOB, PACCTOSHUS MEXKAY KOTOPBIMH HM3BECTHBI. Tpelyercs HalTu Mapuipyr,
MIPOXOJSIINN Yepe3 BCE MyHKThI IO OJJHOMY pa3y M BO3BpALIAIOLIUICSA B UICXOAHBIN ropod. Ecin
TaKUX MapIIpyTOB MHOTO, TpeOyeTCs HAWTH KpaTyaiinuii 3 HuX. MareMaTrueckasi OCTaHOBKa
3aJ]auy BBITJISANT Tak: TPeOyeTcsl HAWTH raMITbTOHOB IIMKJI MHHUMAITFHOTO Beca.

KoHTpo/IbHBbIE BONPOCHI U 3a1aHUSI

1. Umerotest i B rpadpe raMUIbTOHOBBI IUKITBI?
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2. [lpuMeHHUB anTOPUTM C BO3BPAaTaMH, TIOCTPOUTH BCE TAMUIILTOHOBBI IIUKJIBI JTs Tpada,
00pa30BaHHOTO KBAJIPATOM C MEPECEKAIONIUMUCS TUATOHATISIMHU.

3. YkaxuTte 3a1a4u, MHTEPIPETALHS KOTOPHIX COCTOUT B HEOOXOUMOCTH TTOCTPOCHUS

raMHJIBTOHOBBIX ITUKJIOB.

Pexomenodyeman numepamypa:

OcHoBHasl JuTEpaTypa:
3apunoBa, 3. P. Jlekuun mo JUCKpeTHOM MaTeMaTHkKe. MaremaTtudeckas JIOTHKa: ydeOHoe
nocobue / D. P. 3apunora, M. I'. Kokotuukosa, JI. A. CeBacThsiHOB. — MockBa : Poccuiickuii
YHUBEpPCUTET  JpyxObl  Hapojos, 2014. — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JluckpeTHas MaremaTHKa JJisl IPOTPaMMUCTOB : yuyeObHoe nocodue / P. Xarraptu.
—  Mocksa: TexHnocdepa, 2012. — 400 c. —  Pexum JOCTyIIa:
http://www.iprbookshop.ru/12723.html

IIpakTuueckass padora Nel6. Aaroputm Popaa — beuiMaHa HaxoXKIeHUs
MMHUMAJBHOIO NYTH B HATPY’KEeHHOM OPHMEHTHPOBAHHOM Ipade.

Llens 3anamus. V3yuuth alropuT™M HaXOXJACHHS MUHUMAIBHOTO NMyTH B oprpade u
BO3MO>KHOCTH €TI0 NPaKTUYECKOIO TPUMEHEHUS.

3nanus u ymenus, npuodpemaemvie CMyOeHHOM 6 pe3yibmame O0C6OEHUA HIEMbl,
dopmupyemoie komnemenyuu. 3HaTb U YMETh PEAIN30BbIBATh HA NIPAKTUKE anroputm Popaa —
bennmana.

Teopemuueckasn uacme.

[Ipenmonaraercs, 4TO OpPUEHTUPOBAHHBIA I'pad HE COAECPKUT KOHTYPOB OTPHUIATEIHLHOU
JUTUHBI.

Aneopumm Dopoa — benimana.

OCHOBHBIMH BBIYMCIIAEMBIMHA BEJIMYMHAMU TOIO aJrOPUTMA SABJISIOTCS BENUUUHbI @(k),
rnei=1,2,...,n (n—uucno BepmuH rpada); k=1, 2, ... , n — 1. JIna puxcupoBaHHbIX i U k
BesmuvHa @(k) paBHa IJIMHE MHHMMAJIBHOTO IyTH, BEAYINETO W3 3aJaHHON HAYabHOM
BEPIINHBI X1 B BEPIIUHY X; U COJIEpKAIIero He Oomee k TyT.

[llaz 1. YcTaHOBKA HaYaJIbHBIX yCIOBUH.

BecTu uncno BepmmH rpada n u matpuity BecoB C = (¢;).

Ilaz 2. Tlonoxuts k = 0. ITosnoxuts @,(0) = oo I BCeX BEPIIUH, KPOME Xi; MOJIOKHUTH
@,(0) = 0.

Llaz 3. B mukne no k, k= 1,..., n — 1, KaXI0W BepUIMHE X; HA k-OM IIIare MPHUIHCATh
nnnekc @,(k) no ciemyomeMy IpaBuiy:

@ (k)= {(@(k—1) +ci}

JUISA BCEX BEPIIUH, KPOME X, TIOJ0KUTE @@ (k) = 0.

B pe3sysbTare paboThl anroputMa popMupyercs tabiuia ungekcos @i(k), i=1,2, ..., n,
k=0,1,2, ..., n— 1. Tlpu stom @,(k) onpenensier JIMHY MUHUMAILHOTO IyTH U3 MEPBOM
BEPIIUHBI B i-yI0, COJIEpKaIlero He 6osee k yr.

[llaz 5. BoccTaHOBIIEHNE MUHUMAJIBHOTO ITyTH.

Jns 000l BepUIMHBI X, TNpEALIeCTBYIOIIAs €l BepIIMHA X,  ONpenesseTcs H3
COOTHOLICHHUS:
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Pn-2)+tce,=@mn-1), x<€G'(x),

rae G''(x;) - mpooOpas BEpIIMHEI X,.

JUis HalIeHHON BEpUIMHBI X, MpPEIUIECTBYIOLIAs € BEpUIMHA X, ONpEAENsieTCsS W3
COOTHOLICHHUS:

@ (n-3)+c,=@n-2), xGCG'x),

rae G''(x,) - mpooGpas BepIIMHEI X,, U T. .

ITocnenoBarenbHO MPUMEHSSI 3TO COOTHOLIEHHWE, HAUMHAs OT MOCJIEIHEN BEPILUHBI X; ,
HaiiJIeM MUHUMAaJIbHBIN MTyTh.

IIpumep: C nmomompto anroputma Popaa — beuiMana HaWTH MUHMMAIBHBIM IYThb W3
BEPILMHBI X| B BEPUIMHY X3 B Tpade, n300pakeHHOM Ha PUCYHKE:

X 8 X3

Paccmotpum moapoOHo paboty amroputma @opna — bemnmana ais 3Toro mpumepa.
3Havenus uaaekcoB (k) OyaeM 3aHOCUTH B TAOJHIy HHIEKCOB.
Ilae 1. Beenem uucio BepiuH rpada n =5. MaTpuiia BecoB 3Toro rpada uMeeT BUJI:
cC= .
Llaz 2. Tlonoxum k = 0, @,(0) = 0, @,(0) = @5(0) = @,(0) = @5(0) = 0. DTu 3HAUECHUSA
3aHECEM B TIEPBBIN CTOIOCI] TAOTHITHI.

lae 3.
k=1
ﬂl(l) =0.
Hnsa k=1:

@(1) = {@/0) + c;i}.

’2(1) = min {61(0) + Ci2, 62(0) + C2, ”3(0) + C32, ‘4(0) + Cyq2, 65(0) + Csz;} = mm{O +
1; 00 + 00; 00 + 00; 00 + 00; 0 + 00} = 1.

’3(1) = H’Ill’l{ﬁl(()) + Ci3, 62(0) + C3, ”3(0) + C33, ‘4(0) + Cy43, 65(0) + 053;} = mm{O +
00 ; 00+ 8; 0+ 00;00+2; 0+ 0} =00,

’4(1) = min {61(0) + Ci4, 62(0) + Co4, ”3(0) + C34, ‘4(0) + Ca4, 65(0) + 054;} = I’}’IZI’Z{O +
w;0+7;0+1;0+00;0+4} =0,

’5(1) = H’Ill’l{ﬁl(()) + Cis, 62(0) + Cas, ”3(0) + Css, ‘4(0) + Cys, 65(0) + CSS;} = mm{O +
3;00+ 1;00 —5; 00+ 00500+ 00} =3,

[Monyuennsie 3naueHus @,(1) 3anecem BO BTOpOM cTonben Tabmuipl. YOeKIaeMcs, 9To
BTOpOfI CTOJ'I6€I_I, Ha4yuHasg CO BTOPOro 3JICMCHTA, COBIIAAACT C HepBOﬁ CTpOKOfI MaTpulbl BECOB,
4TO JIETKO OOBACHIETCS CMBICIIOM BenuunH @@ 1), KOTOpBIe PaBHBI JIMHE MUHUMAJIBLHOTO ITyTH
U3 TIEpBO BEPILIUHBI B i-YI0, CO/IEPIKAIIEro He 0ojiee OTHOM AyTH.

k=2.
ﬂl(z) =0.
st k= 2:

@,2)= {@(1) +cii}.

@,2)= min{0+1; 1+ 00; 00+ 00;00+00;3+ 00} =1,

@:2)=min{0+o0;1+8 0+0w;00+2;3+w0}=9.

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

@2)=min{0+3; 1+1;0—-5;0+00;3+0c0}=2.

[Monyuennsle 3HaueHus @@(2) 3aHeceM B TpeTuil crtonber Tabmuupl. Benmnunubr @(2)
paBHBI JUIMHE MUHUMAJILHOTO IMyTH W3 TIEPBOM BEPILIMHBI B i-yI0, COAEpXKAIIEero He Oolee ABYX
IyT.

k=3.

’1(3) =0.
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st k= 3:

@,3)= {@2)+cii}

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

@:3)=min{0+00;1+8;9+0;7+2;2+w}=9.

@,3)=min{0+o0;1+7,9+1;7+0;2+4}=6.

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

[Monyuennsie 3HaveHus @,(3) 3aHeceM B UeTBEPTHIN cToNbel Tabnuibl. Bennunnsr @(3)
paBHBI [UTHHE MHHUMAIIFHOTO TYTH M3 MEPBOI BEPIIMHBI B i-yI0, COACPIKAIIETo He Oojiee Tpex
IIyT.

k=4.
61(4) =0.
s k= 4:

@(4) = {(@3)+c}.

@,(4)= min{0+1; 1+00;9+00;6+00;2+00}=1.

@:;(4)=min{0+o0;1+8;9+0;6+2;2+w0}=8.

@,(4)=min{0+00;1+7;9+1;6+00;2+4}=6.

@i(4)=min{0+3; 1+1;9-5,6+00;2+ 00} =2,

[Nonyuennsie 3HaueHus @@(4) 3aHeceM B IATHIA cTOnGen Tadbmuupl. Bemmuwner @,(4)
paBHBI JUIMHE MHUHUMAJIBHOTO IMyTH W3 TEPBOM BEPIIMHBI B i-yI0, COAEpIKAIIEro He Oojee
YETBHIPEX JIYT.

I (HOMED @0) @(1) @) @(3) @4
BEPIITNHBI)

1 0 0 0 0 0

2 0 1 1 1 1

3 © 0 9 9 8

4 0 0 7 6 6

5 0 3 2 2 2

Illaz 5. BocCTaHOBIIEHNE MUHUMAJIBHOTO ITyTH.

Jlnsg mocnegHedl BEpIIMHBI X3 NPEALISCTBYIONIAs €W BEpIIMHA X, ONPEIEHsIeTcs U3
COOTHOIICHUS, TOJIYYEHHOTO TPH § =3:

ﬂr(3) +c3= 63(4), xX€ G_I(X3),

rae G7'(x3) - mpooOpas BEPUIUHEI Xs.

G(x3) = {x2, x4}

[ToacraBuM B mocieaHee paBEHCTBO MOCIEAOBATENBHO » = 2 U 7 = 4, 4TOOBI ONPEIEIUTD,
JUIS1 KAKOTO 7 3TO PAaBEHCTBO BBINIOJIHAETCS:

@,3) +cn=1+8 # @(4) =8,

.04(3) + Ca3 — 6 + 2 = 63(4) = 8

Taxum 00pa3oM, BEpIINHOM, TPEIUIECTBYIONIEH BEPILINHE X3, SIBJISETCS BEPIINHA X4.

Jlnst BepmIMHBI X4 MPEAUIECTBYIOLIAs €M BEepUIMHA X, OINPEAENsIeTcsl U3 COOTHOLICHMS,
MOJIy4YE€HHOT0 1pH § =4:

@.(2) +ca=@@:3), x€G'(x),

rae G'(xs4) - poobpas BEPIINHBI Xa.

G(x4) = {x2, X3, X5}.

[ToacraBum mocneaoBaTeNnbHO # =2, ¥ = 3 ¥ r = 5, YTOOBI ONPEIETUTH, IS KAKOTO 7 3TO
PABEHCTBO BBIMIOJIHSIETCS:

62(2) +eu=1+7# .‘4(3) = 6,

@:2)+cu=1+1+@,3)=6,

65(2) + Csq = 2+4= 64(3) = 6,

Taxum 00pa3oM, BEpIINHOM, MPEIIIECTBYIONIEH BEPIINHE X4, SIBISETCS BEPIIHUHA Xs.
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JIns BepmIMHBI X5 MPEAIECTBYIOLIAs €M BEpIUIMHA X, ONPEAEIACTCS U3 COOTHOLIEHUS,
MTOJIyYEHHOTO TIPH § =35:

’r(l) + Cy5 = 65(2), )CrE G_](X5),

rae G''(xs) - mpooOpa3 BEPIUIMHEI Xs.

G-I(Xs) = {Xl, Xz}.

[ToacraBum mocnemoBaTenbHO 7 = 1 u 7 = 2, 4TOOBI ONPEACNUTh, IS KAKOTO 7 ITO
PABEHCTBO BBIMNOJIHIETCS:

@ (1) +c5=0+3#@(2)=2,

62(1) + Cy5 = 1+1 :ﬂs(Z) = 2,

Takum o0pa3om, BEpPIINHOI, PEAIIECTBYIOMIEN BEPIINUHE X5, SIBISETCS BEPIIMHA X.

Jns BepmIMHBI X, MPEAIECTBYIOLIAs €M BEpIUIMHA X, ONPEAEIACTCS U3 COOTHOLIEHUS,
MTOJIyYEHHOTO TIPH § =2:

ﬂr(O) +co= ’2(1), )CrE G_](XQ),

rae G''(x2) - mpooOpa3 BEPUIUHEL X).

G'(x2) = {x1}.

[ToactaBum 7 = 1, 9TOOBI ONIPEAETUTD, BBITIOJHIETCS JI ATO PABEHCTBO:

@,(0) +cnp=0+1=@(1)=1.

Takum o0pa3oMm, BEpPIINHOI, MPEAIIECTBYIOMIEN BEPIINUHE X, IBISETCS BEPIIMHA X.

Wrak, HalilecH MUHUMAJIBHBIN TTyTh — X|, X2, Xs, X4, X3, €T0 JUIMHA paBHa &.

KoHTpoJibHbIe BONPOCHI U 3a1aHUsl

[laH cnucok Ayr C ykasaHuem ux pJavH. CocTaBbTe MO HEMY PUCYHOK
OpUeHTMpPOBaHHOro rpada. Hangute gns 3Toro rpada HauMeHbLWUA NyTb OT
BEPLUMHbI-BX0A4a A0 BEPLUMHbI C MakKCUMaJsibHbIM HOMEPOM.

L ((1)-3,(0:.2)-9,(1;2)-5, 9, (0,12, (0:2)-7,(Z1)-1,
(2.4)-1,(1;3)-8,(2;3)-2, (2,5)-6, (1;5)—12,(5;4) - 10,
(3:5)-4,(4:5)-6. (5:3)-5,(3:4)-4,(4:6) -2,

3 {0:1)—4,0:2)-5,(12)—8, (3:6)-7.
£24) -3,(1,3)-11,12.3) - §, 10.(0;1) -4, (0;2) -2, (2;1)- 1,
(3:5)-3,(4:5)-6. (2;5)-7,(1;5)-5,(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, (209 (1.3)-3.(34) 1,
(2:4)—6.(113)- 1, (233)-3, (4:6)—2,(3:5)- 8, (6:5) -4,
3528 d5=7 (6:7)— 10, (5:7) - 5.

5 (6:1)-6,(02)-5,(1.2)-1, 12.(0,2) - 10, (0;1) -5, (2;1) - 1,
(2:4)—6.,(1:3)- 7, (2;3)-6, (2:4)-4,(1:3)-3,(3:4) -5,
3528 d=7 (4:6)— 3, (3:5)— 10, (6:5) — 10,

6 (01)—3,0:2)~2 211, 6:7-5.G:N-1.
(2:5)-3,(1:5)-4,(5:4)-8, 13.(0;2) -4, (0;1)-6,(2;1) -4,
(9:3) - 5.(34) - 3. (46)-2, (2:4)-6,(1:3)-3,(3:4) -2,
(3:6)—4. (4:6)—4,(3:5)-7,(6:5) -3,

% {0c1)y—10.{0:2)-5.2:1) 4, 6:7)—8 (575
(2:5)~8,(1:3) -3, (5;4)—- 4, 14.(0:2)- 3, (0;1) -1, (2:1) -4,
£33 -2,(34)- 1,385, (2:4)-2,(1;3)-6,(3:4)-4,
(167 (4:6)-3,(3;5)-6,(6;5) -4,

g {0302 -2 T2 &N -12.05:D-1.
(2,5)-12,(1;5)- 8, (5:4) -2, 15.(0;2) - 8, (0;1) - 12,(2;1) - 3,
(5:3)—6,(33)— 1, (1,6)- 8, (2:4)-6,(1;3)-5,(3:4)-4,
fr B (4:6) - 10, (3;5) - 4, (6;5) - 6,

(6;:7)-10,(5:7)—6.
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Pexomenodyeman numepamypa:

OcHoBHasl JuTEepaTypa:
3apunoBa, 3. P. Jlekuun mo JUCKpeTHOM MaTeMaTHKe. MaremaTtudeckas JIOTHKa: ydeOHoe
nocobue / D. P. 3apunora, M. I'. Kokotuukosa, JI. A. CeBacThsiHOB. — MockBa : Poccuiickuii
YHUBEpPCUTET  JpyxObl  Hapojos, 2014. — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JluckpeTHas MaremaTHKa JJisl IPOTPaMMUCTOB : yuyeObHoe nocodue / P. Xarraptu.
—  Mocksa: TexHnocdepa, 2012. — 400 c. —  Pexum JOCTyIa:
http://www.iprbookshop.ru/12723.html

IIpakTHyeckas padora Nel7. 3agaya HaXok/AeHUs] KPUTHYECKOI0 IIyTH B rpade.

Ilenv 3anamua. 3ydnTh anroputM HaxXOKIEHUS KPUTUYECKOTO IIyTH M BO3MOKHOCTH
€ro NPaKTUYECKOTO MPUMEHEHHUS.

3nanua u ymenus, npuoopemaemvie cCmyOeHmOM 6 pe3yibmame O0C60CHUS MEMbl,
dopmupyemvie Komnemenyuu. 3HATH U YMETh pPEATU30BBIBATH Ha TMPAKTUKE aJITOPUTM
HaXO0XJIECHUS KpPUTHUECKOIO Iy TH.

Teopemuueckaa uacme.

3aaua HaXOXKAECHUS KPUTUYECKOTO, (T. €. JJIMHHENIIero) myTH B rpadge — 3To 3a1aya,
CBsI3aHHAS C 3arPy3KON CTAaHOUYHOTO 000pyNOBaHMUs, COOPKA MHOTO3BEHHBIX M3JIEJIUHN U T. [I.

CereBoli rpa¢uk — HEOOXOIUMBIH JIEMEHT CIOXKHOTO MPOU3BOJICTBA, COCTOSIIETO U3
HECKOJIBKMX CBSI3aHHBIX U 3aBUCSIIMUX JAPYT OT Apyra 3TanoB. BeIsgBiIeHHE KPUTHYECKOTO MYTH U
BPEMEHHBIX PE3EPBOB IIPOMU3BOJCTBA — OCHOBHAs 3ajayda, pelacmasl MOCTPOCHHEM CETEBOrO
rpaduka. Takue 3agaun MOTYT OBITH IPEZCTABICHBI B BUE rpada u B BUE 0TOOpaXkaromei ero
Tabmuubl. [l HaXOoXKICHMS KPUTHYECKOTO IyTH (IIOCIeN0BAaTEIbHOCTH 3TamoB paboThl,
OTIPEAEIAIONMX JUIMTEIbHOCTh BCETO IMPOEKTA M HE HMEIOIIMX pe3epBa 10 BPEMEHM)
INPUMEHSIOTCS BBIYMCIUTENbHbIE MeTOAbl. OJHUM M3 TaKMX METOJIOB SIBJISETCS TaOJIMYHBIHN
METOJ U IPUMEHSIETCS IJIsl TAaHHBIX, TIPEICTABICHHBIX B BHJIE TAOIHUIIHI.

[TpoGnema aBTOMaTH3aMK pacyéra CETEBOro rpaduka SBISeTCs 10CTaTOYHO aKTyalbHOM
U Ba)XHOW. BpluncieHne KpUTHYECKOro MyTH ¢ HoMolbio OBM moMoxkeT B HECKOJIBKO pa3
YCKOPHTB 3TOT MpoLecc, a pu 0oibmnx rpadukax — Bo MHOro pas. ITostomy aBromaruzanus
pacuéra ceTeBoro rpaduka MoKeT UMETh OOJIBIITYIO MPAKTHYECKYIO MOJIB3Y.

ANropuT™M HaXOXXIEHUs JUIMHHEWIIEro MyTH B Tpade MOXO0K Ha aJrOpUTM HAXOXKJICHHS
KpaTyaiiiero mnyTH B rpade. Bmecto kpatualimmx pebep B alIropuTME HaXOXKIACHUS
KpaTyaiiero myTv BEIOMpPatOTCs AMHHEHININE.

[TycTts TpeOyeTcs HallTH Takoi MyTh Ha Tpade, KOTOPHIH Obl UMET MaKCUMAIIbHYIO JUTHHY
[I0 CPaBHEHHMIO CO BCEMH BO3MOXXHBIMU MyTSAMM Ui JAaHHoro rpada. Ilycts cymecTtByet
OpPHEHTUPOBaHHBIN rpad 6e3 nukios G.

Péopa rpada — BeImONHEHHWE paboThl. P&Opa wMeEOT mAIHMHY, 00O03HAYAIOIIYIO
MPOJIOIDKUTEIBHOCTh  pabOTBl W HampaBiieHHe, O00O3HAyYalollee  IOCIIeI0BaTEIbHOCTh
BBINOJIHEHHE Pa0oThl. BepinHbl — 3T0 (hakT Hayana U OKOHYaHUs padoT.

IlycTte nana cets.

L
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s xaxnoro coositus I onpenenum Hambosee panHuii cpok ero Hactyruienus TP(I) mo
CIIEYIOIIEMY NPABUITY:

1) TP(0)=0;

2) ana 1 >0 TP(I) paBHO IPOAOKUTENBHOCTH camoro JuuHHOTO (0, 1)-myTH.

3nauenust Tp(I) ompenenstoT mocienoBaTeabHO, MEPEXo/is OT UCTOYHHUKA K CTOKY. Tak,
JUIsl paCCMaTPUBAEMOr0 MpUMepa HaXOJUM:

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

Oty 3HadeHus HaxoaTcs u3 cootHomeHus: TP(I) = max{ TP(K) + Tk; } ,

T. e. mma Bcex ayr (K,I), mma xortopeix I siBisercs KOHIIOM, HEOOXOIUMO
Boruncianth TP(K) + Tk; u Be1OpaTs Hanbonbiee 3HaUCHHE.

Wrak, B HamieM HpuMepe BpeMsl BBINOJHEHHUS MpoekTa paBHO 16. UToObI MOTY4YUTH
KPUTHYECKHI MyTh, OyeM MepeBUraThCsl B 0OPAaTHOM HaMpaBIE€HUH, OT CTOKA K HCTOYHUKY, TIO
tem pedbpam (K, I), kotopeie onpenemsun 3Hadenust TP(I), T. €. AT KOTOPHIX BBIMOJTHSAETCS
pasenctBo TP(I) - Tk; = TP(K) . B mpumepe 310 pedpa: (3, 5); (2, 3); (2,1) . Takum obpazom, (1,
2,3,5) - KpUTHYECKUHN MTyTh.

KoHnTpoJibHbBIE BONIPOCHI M 32/1aHUS

1.Ilpu cocraBneHnn npoekrta paboT BbyaeneHo 8 coowrtwii: (0,1,2,3,4,5,6,7), KoTOphIC
cBsi3aHbl paboramu (i — j ), rae i,j) 0,1,2,3...,7 u 1 # j, Hanpumep, coObiTHE | CBSI3aHO C
coObITHEM 2 paboToii (1-2).

VcXoHpIe TaHHBIC 110 TIPOJIOJDKUTEIBHOCTH padoT:

Pagora | 0-1 | 0-2 | 0-3 | 1-2 [ 1-3 | 1-4 | 23 | 2-4 | 2-5 | 3-4 | 3-5 | 45 | 46 | 56 | 57 | 67

JlauT.
JHHU

8 12 | 10 8 10 4 10 6 8 12 5 8 6 6 7 5

TpebyeTtcs onpenenuTs KPUTUIECKUN MYTh M BPEMsI BHITIOJTHEHUS POEKTA.
2. OnpenenuTh KPUTHIECKUH TyTh B Tpade:

Pexomenodyeman numepamypa:

OcHoBHasl JuTEpaTypa:
3apunoBa, 3. P. Jlekuun mo IUCKpeTHOM MaTeMaTHKe. MaremaTthdeckas JIOTHKa: ydeOHoe
nocobue / D. P. 3apunora, M. I'. Kokotuukosa, JI. A. CeBacThsiHOB. — MockBa : Poccuiickuii
yHMBEpCUTET  JpyxObl  HapomoB, 2014. — 120 c¢. — Pexum  jgocrymna:
http://www.iprbookshop.ru/22190.html

JlonoJHUTeIbHAS JINTEpaTypa:
Xarraptu, P. JIuckpeTHas maTemMaTHKa ISl IPOrPaMMHUCTOB : ydeOHoe mocobue / P. XarrapTu.
—  Mocksa: TexHocdepa, 2012. — 400 c. —  Pexum  gocryna:
http://www.iprbookshop.ru/12723.html

IIpakTuyeckas padora Nel8. IlocTpoeHHme MHHMMAJIBHOIO OCTOBHOIO JepeBa
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HArpPYKEHHOIo rpaga

Ilens 3anamusa. VI3yuenue anropuTma MOCTPOSHHS MHUHMMAJIbHOTO OCTOBHOIO JepeBa
Harpy»eHHOro rpadga.

3nanus u ymenusn, npuodpemaemvie CMYOeHMOM 6 pe3yibmame O0C6OEHUA HIEeMbl,
dopmupyemovie Komnemenyuu. 3HACT U yYMEET MPUMEHATH aAJITOPUTMA IOCTPOCHUS
MUHUMAaJIBHOTO OCTOBHOTO JIepeBa Harpy>kKeHHOTO Tpada.

Teopemuueckasn uacme.

I'pad G = (X, A) Ha3BIBACTCA HacpyiceHHbIM, ECITH I KaXI0T0 pedpa (x;,x;) onpeneacHa
€ro JJIvHa (WU BEC) Cj.

[Tyctb G - cBA3HBIN HarpyXeHHbIN rpad. 3agaya MOCTPOCHUS MUHUMALLHO20 OCHOBHO20
Oepesa 3aKIOYAaeTCsl B TOM, YTOOBI M3 MHOMKECTBA OCTOBHBIX JE€PEBbEB HAWTH JEPEBO, Y
KOTOPOTO cyMMa JITMH pedbep MUHUMAaJbHA.

[IpuBeneM TUIMYHBIE CIlyyad, KOTJAa BO3HHUKAET HEOOXOAMMOCTh IOCTPOCHUS
MHUHHUMAaJILHOTO OCTOBHOTO JiepeBa rpada.

a) HyXHO COeIMHUTH 7 TOPOJOB >KEIE3HOJAOPOKHBIMU JIMHUSMH (aBTOMOOMIIbHBIMU
JloporamMu, JTUHUSMH 3JIeKTpolepeayd, CeTbio TpyOONpoBOJOB U T.1.) TakK, YTOObl CymMMapHas
JUIMHA JTUHUHA WK CTOUMOCTbH Obljla ObI MUHUMAJIBHOM.

0)Tpebyercs MOCTPOUTH CXEMY DJIEKTPUYECKON CETH, B KOTOPOW KJIEMMBI TOJDKHBI OBITh
COEJIMHEHBI C TIOMOIIBIO MPOBOJOB HAUMEHbBIIIEH O0IEeH THHBI.

3ajaqy TOCTPOEHUS MHHHMMAJIBbHOTO OCTOBHOTO J€peBa MOKHO PEIIUTh C MOMOIIbIO
CJIEIYIOIIETO aJrOpPUTMA.

Aneopumm Kpackana.

[llaz 1. YcTaHOBKA HaYaJIbHBIX 3HAYEHUI.

Broautcs marpuna qmH pedep C rpada G.

llae 2. Bpibpate B rpade G pebpo MuHMManbHOM amusbl. Iloctpouts rpad G,
COCTOSIIINN U3 TAaHHOTO pedpa U MHIIUJAEHTHBIX eMy BepiiuH. [Tomoxuts i = 2.

llae 3. Ecnu i = n, rae n - uucno pedep rpada, To 3aKOHUYUTH padoTy (3a/1aya pelieHa),
B IIPOTMBHOM CJIy4ae MEePEeUTH K mary 4.

Llae 4. loctpouts rpad G+, n06aBnss k rpady G; HOBoe peOpPO MUHUMAIBHON JUTMHBI,
BbIOpaHHOE cpenu Bcex pedep rpada G, Kaxkaoe U3 KOTOPHIX HHIMJICHTHO KaKOW-HUOYIb
BepunHe rpada G; MU OJHOBPEMEHHO HWHIIMJCHTHO KaKOH-HMOYyIb BepiiumHe rpada G, He
conepskauieiicst B G;. Bmecte ¢ aTum pedpoM BKiIto4aeM B G; 11 U MHIIMJIEHTHYIO €My BEpILIUHY,
He cogepxkamytocs B G.. [lpucBanBaem i:= i +1 u nepexonuM k mary 3.

Hanpumep, Haliiem MUHUMalIbHOE OCTOBHOE JepeBo 1 rpada, n300pakeHHOTO HIKE.

X3

2 4
X2 1 Xa
1 3
X1 5 Xs

Lllae [. YcTaHOBKA HAYAIBHBIX 3HAUECHUIA.
Brenem matpuny muH pebep C:
C=

Llaz 2. Beibepem peOpo MUHMMaiIbHOM MHBI. MHUHMManbHas JUiMHA peOpa paBHa
eaunuie. Takux pedep Tpu: (x1, X2), (X1, X4), (X2, x4). B 3TOM cimyyae MOXHO B3SITH JHOOOE.
Bosemem (x1, x2). IToctpoum rpag G, cocrosiuii U3 AaHHOTO pedpa M HMHIHMJIECHTHBIX €My
BEpUINH X U X,. [lonoxum i = 2.

Hlae 3. Tak xak n =15, TO i # 1, MO3TOMY NIEPEXOAUM K 1mIary 4.
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Llae 4. Ctpoum rpad Gs nobasiss xk rpady G, HOBoe peOpO MUHUMAIIBHOW JUIMHBI,
BbIOpaHHOE cpenu Becex pedep rpada G, Kaxaoe U3 KOTOPhIX HHIUACHTHO OJHOW U3 BEPIIUH X,
X> U OTHOBPEMEHHO MHIMJIEHTHO KaKoi-HUOY b BepinHe rpada G, He coaepikarieiics B G» T. e.
OJIHOM M3 BEpUIMH X3, X4, X5s. |aKUM 00pa3oM, HY>KHO BBIOpaTh peOpO MUHUMAIbHON JJIUHBI U3
pebep (x1, x4), (x1, Xs), (X2, X3), (X2, X4), (X2, x5). Takux pebep MIMHBI eqUHHUIA ABA: (X1, X4) U (X2,
X4). MoxHuo BbIOpaTh M060e. Bozbmem (xi, xs4). Bmecte ¢ atum pebpom BkitouaeM B Gs
BEPIINHY X4, HE coieprkantytocs B (. [lonaraem i = 3 u nepexoauM K mary 3.

llae 3. Tak KaK i # n, MO3TOMY MEPEXOAUM K miary 4.

Llae 4. Ctpoum rpad Gi nob6asnss k rpady Gs HOBoe peOpO MUHMUMAIBHON JTMHBI U3
peodep (x1, xs), (X2, X3), (X2, Xs), (X1, x5). Takoe peOpo MIUHBI 1Ba OHO: (X2, X3). BmMecTe ¢ aTuM

pebpom BkItoyaeM B (G4 BEpIIMHY X3, HE coAepxkainytocs B Gs. [lomaraem i = 4 u mepexoaum K
mary 3.

llaz 3. Tak xak i # n, MOATOMY NIEPEXOAUM K mIary 4.
llaz 4. Ctpoum tpad Gs nobasisst k rpady G; HOBoe peOpO MUHUMAIBHOM UTHHBI U3
pebep (x1, xs), (x2, Xs), (x4, X5). Takux pedep ATUHBI TPH ABA: (X2, X5) U (X4, X5). BozbMeM (X2, Xs).

Bwmecte ¢ atum pebpom Brimrodaem B Gs BEpIIUHY Xs, HE cofiepkantytocs B Gy. [lomaraem i =5 u
NepexoauM K mary 3.

llae 3. Tak xak i = n, TO Tpad Gs — HCKOMOE MHUHHUMAIBLHOE OCTOBHOE JIEPEBO.
Cymmapnas juinHa pebep papa 1 + 1 +2+3 =7.

[Tporecc moCTpOSHNSI MUHAMAJIBHOTO OCTOBHOTO JiepeBa H300pakeH Ha PUCYHKE.

Xz Xz

2 2
Xz X2 Xa X2 2 Xa
1 3
1 X3

/) xa X
1
1 1 1 1 / ID<
1 :

X1 X1 X X

Gg Gg G4 & 5

KOHTpOJIbeIe BOIIPOCHI U 3alaHUSA

[Tonb3ysce anroputmoMm Kpackana, HailTh MUHHMalbHOE OCTOBHOE JepeBo aisi rpada,
3aJJaHHOTO MaTpuLeil UTHH pedep.

BapuanTel 3ananui

11011 2.0 4 612 o o 3 o 12 6 20 14
100100 o w w137 oo 12 = 2 4 6
100010 o w ® 5w 3 ® 6 2 =10 12
010010 o o wx o 10 9 w 20 4 10 @ 6
101101 w w®w ®ww w § 14 6 12 6 w
00010 w o®x ®w ww »w 11

oo wo o w wo m
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	Максимально возможный балл за весь текущий контроль устанавливается равным 55. Текущее контрольное мероприятие считается сданным, если студент получил за него не менее 60% от установленного для этого контроля максимального балла. Рейтинговый балл, выставляемый студенту за текущее контрольное мероприятие, сданное студентом в установленные графиком контрольных мероприятий сроки, определяется следующим образом:
	Зарипова, Э. Р. Лекции по дискретной математике. Математическая логика: учебное пособие / Э. Р. Зарипова, М. Г. Кокотчикова, Л. А. Севастьянов. — Москва : Российский университет дружбы народов, 2014. — 120 c. — Режим доступа: http://www.iprbookshop.ru/22190.html 
	Хаггарти, Р. Дискретная математика для программистов : учебное пособие / Р. Хаггарти. — Москва : Техносфера, 2012. — 400 c. — Режим доступа: http://www.iprbookshop.ru/12723.html 
	Практическая работа №3. Основные алгебраические структуры.
	Практическая работа №4. Операции над высказываниями. Таблицы истинности. Логические задачи.
	Практическая работа №5. Исчисление высказываний. Алгоритм унификации. Правила вывода.
	Практическая работа №9. Дизъюнктивные и конъюнктивные совершенные нормальные формы.

	Практическая работа №12. Подстановки. Биномиальные коэффициенты. Разбиения.
	Практическая работа №17. Задача нахождения критического пути в графе.

	1. Цель и задачи изучения дисциплины 
	2. Оборудование и материалы
	3. Наименование практических работ
	Основные алгебраические структуры.
	Операции над высказываниями. Таблицы истинности. Логические задачи.
	Исчисление высказываний. Алгоритм унификации. Правила вывода.
	Дизъюнктивные и конъюнктивные совершенные нормальные формы.

	Подстановки. Биномиальные коэффициенты. Разбиения.
	Задача нахождения критического пути в графе.
	Построе­ние минимального остовного дерева нагруженного графа.

	4. Содержание практических работ
	По информатике и математике
	По правовой информатике и математике
	Основная литература:

	Цель занятия. Приобрести навыки определения вида бинарного отношения, его свойств и способа задания.
	Знания и умения, приобретаемые студентом в результате освоения темы, формируемые компетенции. Знает основные бинарные отношения и их свойства, умеет применять свойства отношений на практике.
	8. Определите свойства следующих отношений:  1. «прямая x пересекает прямую y» (на множестве прямых);
	2. «число x больше числа y на 2» (на множестве натуральных чисел);
	3. «число x делится на число y без остатка» (на множестве натуральных чисел); 4. «x - сестра y» (на множестве людей).
	Основная литература:

	Практическая работа №3. Основные алгебраические структуры.
	Основная литература:

	Практическая работа №4. Операции над высказываниями. Таблицы истинности. Логические задачи.
	Основная литература:

	Практическая работа №5. Исчисление высказываний. Алгоритм унификации. Правила вывода.
	Основная литература:
	Основная литература:
	Основная литература:
	Основная литература:

	Практическая работа №9. Дизъюнктивные и конъюнктивные совершенные нормальные формы.
	Основная литература:
	Основная литература:


	Цель занятия. Изучить основные комбинаторные объекты и области их возможного применения.
	Знания и умения, приобретаемые студентом в результате освоения темы, формируемые компетенции. Знает размещения, перестановки, сочетания и умеет их применять при решении задач.
	Основная литература:

	Практическая работа №12. Подстановки. Биномиальные коэффициенты. Разбиения.
	Цель занятия. Рассмотреть возможность применения бинома Ньютона к упрощению вычислительных действий.
	Знания и умения, приобретаемые студентом в результате освоения темы, формируемые компетенции. Знать и уметь применять алгоритм использования бинома Ньютона и перестановок для решения практических задач.
	Основная литература:

	Цель занятия. Изучить возможные способы задания графов, алгоритм выполнения операций над графами.
	Знания и умения, приобретаемые студентом в результате освоения темы, формируемые компетенции. Знать и уметь реализовывать на практике основные способы представления графов и операции над графами.
	Основная литература:

	Цель занятия. Изучить алгоритм построения эйлерова цикла в эйлеровом мультиграфе и его приложения на практике.
	Знания и умения, приобретаемые студентом в результате освоения темы, формируемые компетенции. Знать и уметь реализовывать на практике алгоритм построения эйлерова цикла в эйлеровом мультиграфе.
	Основная литература:

	Цель занятия. Изучить алгоритм построения гамильтонова цикла минимального веса и его приложения на практике.
	Знания и умения, приобретаемые студентом в результате освоения темы, формируемые компетенции. Знать и уметь реализовывать на практике алгоритм построения гамильтонова цикла.
	Основная литература:
	Предполагается, что ориентированный граф не содержит контуров отрицательной длины.
	Основная литература:
	Практическая работа №17. Задача нахождения критического пути в графе.
	Основная литература:


	Практическая работа №18. Построе­ние минимального остовного дерева нагруженного графа
	Основная литература:


