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BBeaeHue
1. leab 1 328249 H3YYEeHHA JHCIHILTHHDI

[{lenp mHCIFOIUIMHEL (opMHpoBaHHe HalOopa OOIIenpogpecCHOHAIBHBIX KOMITETEHI[HIA
OakajlaBpa II0 HamnpaBlleHHr0 IToAroToBKH 09.03.02 «HMH(pOpMAIMOHHEIE CHCTEMBI H
TEXHOJIOTHH .

3a7auil OCBOEHHS JHCIHIUIMHEL  (POpMHpOBaHHE ITPeJICTABIEHHH O POIIHM H MecTe
MAaTeMAaTHKH B COBPEMEHHOM MHMpeE, ATalaxX PasBHTHSI, VHHBEPCAIBHOCTH €€ IIOHATHH M
IpeJICTaBIeHHi, (POPMHPOBAaHHE YMEHHH KOHCTPYHPOBAaHHS H aHalH3a MaTeMaTHYEeCKHX
MOJieIeH OOBEKTOB, CHCTEM H ITPOIIECCOB IIPH PeIlleHHH 3aJlad, CBI3aHHEIX cO chepoH OyIyIIei
mpo(peCcCHOHAIFHON JeSTeIbHOCTH, OBIaJcHIe HaBBIKAMH TOYHOI'O M CJKaTOrO BEIPaKEHHSA
MAaTeMaTHYECKON MBICIIH B YCTHOM M IIMCBMEHHOM H3JIOXKEHHH, C HCIIOIb30BaHHEM
COOTBETCTBYIOIIEH CHMBOJIHKH, TEOPETHYECKOIrO H SKCIIEPHMEHTAILHOIO HMCCIIeJOBAHHSI B
Mpo(peCcCHOHAIEHOH JIESTEIhHOCTH.

2. ObopyaoBaHe H MATePHAJIBI

[IpakTtrueckne paloThl IO MAUCIHOUIMHE «J[HCKpeTHas MaTeMaTHKa» IIPOBOMSICS B
yYeOHOH ayIHUTOPHH C MYIBTHMeAHAa OOOPYAOBAHHEM. TIIPOEKTOpP, KOMIIBIOTEDP, SKpaH
HAaCTEeHHBIH.

3. HaumeHoBaHHe NPAKTHYECKHX PadoT

Ne HanmeHoBaHHEe TeM JHCIHHILIHHLI, HX KPaTKoOe Oo0beM N3 Hux
TeMbI coaep KaHHe JacoB NPAKTHYeCKas
IMOJAroT0OBKA, YaCOB
3 ceMecTp
1 CriocoOpl  3agaHMs MHOXKeCTB. Orepaliil Hal 1.5 1.5
MHOKeCTBaMH.
2 OTHOIIIEHH L. OTHOIIIEHHS SKBHBAJIECHTHOCTH. 1.5 1.5
OTHoleHHe  Imopsaka. (CBOHCTBA  OTHOIIEHHH.
OtolpaxeHnsa. WHBeKIHS, CIHOPBheKI[HS, OHEeKI[S.
ITorsatne yHKITHH.
4 (OCHOBHEBIE aJIreOpanyecKie CTPYKTVYPHL. 1,5 1.5
5 Omepanu  HaJ  BBICKA3BIBAHHAMM. | aOIIHIIBI 1.5 1.5
HCTHHHOCTH. JIoTHYeCcKHe 3aJauH.
5 HUcunciaeHie BBICKA3BIBAHHII. ATropuTMm 1.5 1.5
yHH(pHKaipu. IIpaBHia BEIBOZA.
3 HUcuncneHme IIPEJTHKATOB. ABTOMaTHYECKOE 1.5 1.5
IOKAa3aTeNbCTBO TeopeM. MeTo pe3OIOIHII.
7 CrniocoObl  3amaHHg OyneBoit (QyHkumH. TaGmHia 1,5 1.5
B HCTHHHOCTH OYJIEBOH (DYHKIIHH.
7 [ IpMeHeHHE 3aKOHOB aIreOphl JIOT HKH. 1,5 1.5
5 JIN3BIOHKTHBHBIE H KOHBIOHKTHBHBIE COBEPIIEHHEBIE 1,5 1,5
) HOPMAaIbHEIE (DOPMBEI.
S AJITOPUTMEI ITOCTPOEHH S ITOTTHHOMOB K eraIKiHa. 1,5 1.5
9 PasMelteHHSL IIEpECTaHOBKH, COUeTaHHT B 1.5 1.5
KOMOHHATOPHKE .
4 T NOKYMEHT HOONMCAH T D3 (UITHEHTEL. 1,5 1,5

SNEKTPOHHOW NOANUCHIO
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rpadamm.
14 DOitnepos rpad. KpHTepHil S3IUIepOBOCTH. 1,5 1,5
1"-} ['aMIUTE TOHOB T'pad. 1,5 1.5
15 AnropurtMm @opma — bemnMaHa — HaXOXKICHHS 1,5 1,5

MHHHMAaJIbHOTO Iy TH B Harpy KeHHOM

OPHEHTHPOBAHHOM I'pade.
15 3ajada HaXOXKIeHHSI KPHTHYECKOro ITYTH B I'pade. 1,5 1.5
16 IlocTpoeHHE MHHHMAIBPHOIO OCTOBHOIO JIEpeBa 1,5 1.5

Harpy KeHHOr 0 rpada.

HToro 3a 3 cemectp 27 27
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4. Coep:kaHle NPAKTHIECKHX PadoT

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

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

3HaAHUA U YMEHUA, npuodpemaemvle CMyO0eHmMOM 6 pe3yjibmame O0C60€HUA MeMbl,
gopmupyemovie KomnemeHyuu. 3HAET W VYMeeT IIpUMeHATh Oa30BBIe OIEpalliH  Ha
MHOKECTBAMH.

Teopemuueckan uacme.

[IoHdaTHE MHOXKECTBA HE OIPEAENIeTCS, a JIIIb HIUIIOCTPHPYETCS ITPHMEPAMI.
HarpuMep, MOXKHO TOBOPHTHL O MHOXecTBe craren 'K PMD, o MHOXeCTBe JIOTHYECKHX BO3-
MOJKHOCTEeH H T.I. MHOoKecTBa OyaeM 0003HAUaTh ITPOIMCHBIMH JIATHHCKHMMH OykBaMH:. A.B....
Ecmm snmeMeHT x IIpHHAIJIEKHT MHOXKeCTBY A, IMHINYT x € A (YHTAIOT: «X ITPHHAIJIEKHT

MHOXeCTBY A»), B IIPOTHBHOM ITHINYT x & A («x He IPHHAIICKHT MHOXKECTBY Aw).
MHOKECTBO, HE coOepiKalllee HH OJHOIO 3IIEMEHTA, Ha3bIBAIOT nycmeim, €ro O0003HAYAIOT
CHMBOJIOM .

Muootwcecmeo cuumaemcesa 3aoanHviM, eCIIH O JIOOOM JaHHOM OOBEKTE MOXKHO
OJHO3HAYHO CKa3aTh IPHHAUIEKHT OH 3TOMY MHOXXECTBY HIIH HeT. PaccMOTpHM dea cnocoba
3alaHHI MHOKeCTBA:

* JaeTCH ITOIHBIH IepeUeHb 3IIEMEHTOB MHOXKeCTBA, HAIIPHMED, MHOKECTBO PE3YIILTATOB
T'OJIOCOBAHIS IIPHCSKHOTO TaKOBO: {«3a», «IIPOTHBY, «BO3IePKaICI» } |

* VKasplBaeTCAd IIPABWIO OIPeAelIeHHS IMPHHAIICKHOCTH JHOO0ro oO0BeKTa K
paccMaTpHBaeMOMY MHOKECTBY, HAIIpHMep, 3aImch A = {X: x| < 10} o3Ha4aeT, YTo A COCTOHT
M3 TaKMX 4HCel X, MOIYIbh KOTOPHIX MeHbIne 10 (IIocime ABOeTOUMS 3aIlCaHO ITPaBHIIO,
KOTOPOMY JIOIIKHO YIOBIETBOPSTH YHCIIO X, YTOOBI €0 MOKHO OBIIO OTHECTH K MHOXKECTBY A).

JIBa MHOKECTBA, COCTOSIIHE M3 OJHHX H TeX JK& BJIEMEHTOB, HA3BIBAIOTCS pPAGHLLMIL.
Ecimm MHOKecTBa A M B paBHEL, TO rinyt A = B.

Ecim KaKabIH 3JIEMEHT MHOJKECTBA B SBIISETCS B TO JKe BPEMS AIIEMEHTOM MHOXKECTBA A,

TO TOBOPAT, YTO B — noomnoxcecmeo MHoOkecTBa A. B 3ToM cinyduae iyt B < A (umrarotr «B

— IIOAMHOKECTBO MHOKCCTBA A}}).
B IMOCIIEAVIOHICEM, HCXOIHOC MHOKECTBO 6}*’,[[E3M HA3BIBATE VHUEeepCcaAlbHbIM H 0003HaYaTh

U. Cobemeennvie noomuoxcecmea MHOKecTBa U — 53TO Te ITOAMHOKECTBa, KOTOpPHIE coJleprKar
HEKOTOPBIe, HO He Bce seMeHTH U. Hapsagy ¢ coOCTBEHHBIMH ITOJMHOKECTBAMH YCIIOBHMCS
camo U H ITycTOe MHOXKECTBO &) TaKKe CUHTATh ITOAMHOKECTBAMH MHOXKecTBa U.

PaccMOTpHM IIporiecc oO0pa3oBaHHS HOBBIX MHOKECTB U3 JAHHBIX MHOKECTB A H B, IIpH
3TOM OyJeM IIpearonarars, 4yTo H A, U B, M BHOBb 00pa3sOBAaHHOE MHOKECTBO SBIISFOTCS
TTOJTMHOZKECTBAMH HEKOTOPOI'0 YHHBEPCAIIBHOIO MHOKeCTBa U.

Obveouneniem MHOXKecTB 4 u B (ob6o3HavaeTcad A4 U B) HaspIBaeTcs MHOJKeCTBO,
COCTOMAIIEE U3 BCEX TEX BIIEMEHTOB, KOTOPHIE IIPHHAJIIEKAT XOTS ObI OJHOMY H3 MHOKECTB 4, B.
Ilepeceueruem MHOXKECTB A U B (0o0o3HavaeTca AnB) Ha3bBaeTCSI MHOXKECTBO, COCTOSIIEE H3
BCEX TE€X M TOIBKO TEX 3IIEMEHTOB, KOTOPHIE IIPHHAIEKAT H A, U B. Paznocmuvio MHOKECTB A U
B (ob6o3HavaeTrcss A | B) Ha3pIBaeTCsSI MHOKECTBO BCEX TeX H TOJIBKO TeX 3IEMEHTOB A, KOTOPBIE
He cojiepkarcs B B. Ilycte U— yuueepcanvnoe muoxcecnmeo TAKOE, UTO BCE pacCMaTPHBAEMBIE
MHOKECTBA SBIISFOTCS €ro IIOAMHOXKECTBAMH. /[ononHeHuem MHOKECTBA A HAa3BIBACTCS
MHOKECTBO BCEX BIIEMEHTOB, He ITpHHAIeKaIHX A (HO IpHHa I Kaimnx U).

Eci paccMOTpeTh HEKOTOPBIE KOHEYHBIE MHOKeCTBAa N H M, Y KOTOPBIX HMEIOTCH

TRekyMERT Aoarvican - o k(N), k(M), TO mmMeerT Mecto crenyromnee
3NEKTPOHHOW NOAMMCHLIO
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[Ippvep.  BCTYIHTENBHBIN 5K3aMeH IO (H3HYECKOH IIOATOTOBKE B MOCKOBCKIIT
yHuBepcuTeT MBJI Poccun cpapamm 2500 aOHTYpHEHTOB, OLIEHKY HIDKe "S" momywruin 1800
YEeJIOBEK, a BRIJepKaIH 3TOT 3K3aMeH 2100 aburypueHTOB. CKOJIBKO YEIOBEK ITOIYYIUIH OLIEHKH
nyn ] !!l")

3" u"4™

Perenrie. IIpemmonoxum, 4yro N — MHOXKECTBO aOHTYPHEHTOB, BHIJIEPKABIIIX HK3aMEH
1Mo (pMBHYECKOI ITOATOTOBKE, M — MHOKeCTBO aOHTYPHEHTOB, ITOJTYUHBIINX OIIeHKH HIDKe "S5".
[Io yemoBmro 3amaun mmeeM K (N) = 2100, k(M) = 1800, k (NUM) = 2500. AGHTYpPHEHTHI,

IONTYYHBINHE OIeHKH "3" H "4", o0pa3yror MHOXKeCTBO NMM. IIpHMeHsIs IpHBEAEHHYIO BEBIIIE
(hOPMYITY, HaXOIHM:
kK(INUM)=k(N)+k (M)—-k(NM).
kKNAM)=kN)+k(M)-k(N uM),
k(N n M) =2100+1800-2500 = 1400.
Oteet: 1400 yemoBeK MOMYYIUIH OLIEHKH «3» H «4».
KOHTpO/IbHBIE BONPOCHI M 32JAHHA

3amaua 1. Ha meproM Kypce claeacTBeHHOro (akyinbTeTa MOCKOBCKOTO YHHBEPCHTETA
MB/]] Poccurt 1500 xypcaHTOB, H3 KOTOPEIX 1050 KypCaHTOB HM3YYAIOT AHTTIHICKII S3BIK, 075
KYPCAHTOB H3YYAIOT HEMELKHH S3BIK H 345 KypCaHTOB H3Yy4aroT 00a s3bIKa. CKOIBKO KYPCAaHTOB
CIIeICTBEHHOIO (paKyJIbTeTa He H3Y4YalOT HH aHTIIHHCKHI, HH HeMEIIKHH S3bIK?

3amaya 2. B omummmaze 1mo HH(QOpPMAaTHKE H MaTeMaTHKe ITpHHHMAIH ydacTHe 40
KypcaHtoB MockoBckoro yHuBepcurera MBJI Poccrm, M OBIIIO IIPeQIOKEHO PEINMTL OIXHO
3ajlaHHe TI0 HH(OPMAaTHKe, OJHO II0 IIPaBOBOH HH(OPMAaTHKE H OJHO II0 MaTeMaTHKE.
Pe3ybTaThl IIPOBEPKH PEIIEHHH 3aJaHHH ITPeACTaBJIEHEI B TAOIHIIE:

PelteHE1 KomuecTBo PellleHEI 3ajaHHs KomruecTtBo
33 ]aHI S PEIIHBIIIX PEIIHBIIHX
1o 20 [lTo wuHpOpMaTHKe H  IIPaBOBOIl 7
HH(OpMaTHKE HH( OpMAaTHKE
[Io 1paBoBOH 18 [To mH(pOpMaTHKE H MaTeMaTHKE 8
HH(OPMAaTHKE
Ilo 18 [Io mpaBoBOI HH(pOPMATHKE H 9
MaTEMaTHKE MaTEMATHKE

M3BeCTHO Tak>e, YTO HH OHOI0 33aJaHH He pelnuId Tpoe. CKOIbKO KYPCAHTOB PEIIIIIH
BCE 3 3aJaHHg? CKOIBKO KYPCAaHTOB PEIIIIIH POBHO 2 3aJaHHI?

3ajaya 3. B MarasmHe KaHIIEJISIPCKHX IIPHHAIEKHOCTEH MOCKOBCKOIO YHHBEPCHTETA
MB/]] Poccru KypcaHThI OOBIYHO IMOKYIIAXOT MO0 OJHY PYUKY, MO0 OAHY TETPalb, THOO OJHY
PYUKY M OIHY TeTpalab. B oaHH 13 JHEeH OBIIO ITpoJaHo 57 pyueK U 306 TeTpajei. CKOIBKO OBIIIO
TIOKYIIaTENeH, eCcli 12 KYPCaHTOB KYITIUIH H PYUKY, H TETPajb?

3amaua 4. B omHOM H3 IOpOJOB YKpPaHHBEI YacTh KHTEIEH TOBOPHT TOJBKO ITO-PYCCKH,
YacTh - TOJIPKO TTO-YKPAMHCKH, YacTh TOBOPHT H IIO-PYCCKH, M ITO-YKPAHMHCKH. MI3BECTHO, UTO
90% KuTEneH TOBOPHT IIO-pycCKH, a 80% - IO-YKpaMHCKH. KakoH ITPOIEHT XHUTeleH ropoja
TOBOPHT Ha 000MX sS3BIKaX?

3amauva 5. Kaxueli u3 KypcaHTOB yuyeOHOH rpyIrmkl MockoBckoro yHuBepcureta MBJ]
Poccun B 3MMHIE KaHHKYIBI POBHO JBa pas3a OBUI B TeaTpe, IIPH 3TOM CIIeKTakm N, M u P
BHJIETIH COOTBETCTBEHHO 25, 12 M 23 KypcaHTa. CKOIBKO KYPCAaHTOB B YUeOHOH TIpyImie?

NOKYMEHT NOAMUCAH P.M u P?

ANEKTPOHHOW NOAMUCHIO i
CepTucbukar:  12000002A633E3D113AD425F B50002000002A6 caHTOB 30 yMEIOT IUIaBaTh, 27 yMEIOT HIpaTh B
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3amada 7. B TedyeHme HeJellH B KHHOTeaTIpe JeMOHCTpHpoBRaimch pwmbMel A, B u C. U3
40 MKOIBPHHKOB, KaXKJIbIH H3 KOTOPHIX IIPOCMOTPEN JIHOO Bee TPH (PHIIbMAa, THOO OJHH H3 TPeX,
M A BugenH 13, ¢mwmem B—16, ¢pumeM C—19 mxonpHHKOB. HalTH, CKOTBKO YUYEHHKOB
IIPOCMOTPEIH Bce TPH (PHIIbMA.

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

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

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

Pexomenoyemana numepamypa:

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

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

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

Ilens 3anamua. 11pHoOpecTH HABBIKH OITpeelIeHHS BHAAa OHHAPHOI'O OTHOIIEHHS, €r0
CBOHCTB H cItoco0a 3aJaHH .

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

Teopemuueckasa uacme.

bHHapHBIE OTHOIIEHHS VYCTAaHABIIMBAIOT COOTBETCTBHS 3JIEMEHTOB OJHOIO MHOKECTBA
BIIEMEHTAM JPYIOr0 MHOJKECTBA. ECIH, HampHMEp, 3IIEMEHT X€ X COOTBETCTBYET 3IIEMEHTY
yeY, TO (paKT STOr0 COOTBETCTBHS MOKHO 3aIlcaTh B BHJIE VIIOPSJIOYEHHOH Iapel (X.V).
[IpaBwo (mmpemIHcaHHe, IIPHHITHIIL), II0 KOTOPOMY 3lIeMeHTY X H3 X CTaBHTCSI B COOTBETCTBHE Y
n3 Y BBEIpaKaroT JTHOO B CIIOBECHOH (opme, THOO B CHMBOIHYeCKOH ((popMarIbHOM H T.11.). B
OOJILIMHHCTBE CIIy4YaeB CHMBOIHYecKas (opma HMeeT BHA XRYy H YHTaeTCd CIIeIYEOIIHM
o0pa3zoM «X HaxXOJHTCSA B OTHOIIEHHH R K y». B IIpHHIMIIE, €CIIH MeXIY HEKOTOPBIMH
BIIEMEHTAMH MHOXKECTB X H Y OIpPEIeleHO OTHOIIeHHe R, TO OHO MOXKET ORITh
oXapaKTepH30BaHO OJHO3HAYHBIM ITPOCTEIM IepeYHCIEHHEeM BceX IMap (Xy), B KOTOPBIX X H Y

CRARAHKI COOTHOIIeHUAM R R mmocmenmdeM cmvyae OTHOINEHHE R MOJKHO ITPHHHMATh KaK BCe
OJOKYMEHT MNoanncAH

SNEKTPOHHOM MOAMNCHIO rmap BHAa (X,y¥) M Imcath (X,y)eR, rae “R” yxe
CepTudimkar: " 12000002A633E3D113AD425F B50002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BrnHapHoe oTHomeHHe K HazpIBaeTcs pe(IeKCHBHEIM, eclH (X,X) € R misgBcex xeX. 310
OIIpe/ielIEeHHEe Ha S3BIKE TEOPHH MHOJKECTB ITHINETCS B CIEAVIOEM BHIE. EeR, Vxe X, rae £ =
{(xx)/x e X})cXxX.

OtHomeHHe R HaspIBaeTcs aHTHpe(pIeKCHBHBIM (Hppe(IeKCHBHEIM), eClH (x,x) € R, V
xeX wmmRNE=0

BuHapHOe OTHOINIEHHe HasbIBaeTCS CHMMETPHYHBIM, eCH (X,v)eR => (yx) eR uwm R
=R .

OtHomeHHe R HazpIBaeTcs aHTHCHMMETPHYHEIM, eclH (x,y) eR H (y,X) eR = x =y wm
RAR'cE.

OtHoIeHHe R Ha3pIBAaeTCS aCHMMETPHYHEBIM, €CIIH M3 ABYX OTHOIIEHHH XRX, H X R, -
BBITIONHSETCS ITO MEHBIIIEH Mepe ofHO, T. €. RNR'=0. CiemyeT 3aMeTHTb, YTO H3 aCHMMETPHH R
BEITEKAET ero aHTHPe(JIEeKCHBHOCTD.

BunapHoe oTHomeHHe R HasbIBaeTcs TPaH3HTHBHBIM , ecliH (X,Y)eR m (y.z)eR =

(x,z) eR mmu R°RcR. Bomee mpocTO CBOHCTBO TPaH3HUTHBHOCTH OTHOIIEHHSI R MOXKHO
c()OPMYIIHPOBATh CIEAYIOIHMM oOpa3zoM: H3 XiRX; H X;Rxx Bcerma crmenyer XiRxy. IIpumepom
TPAH3UTHBHOI'O OTHOIIEHHS MOJXET CIIVKHTh OTHOIIEHHE BKIIOUEHHS Ha MHOXeCTBax. B
yacTHOCTH ACB nu BcC = AcC.

OTHOINIlEHHE  SKBHBAJIEHTHOCTH  OIIPEAeseTcd KakK  OTHOINeHHe, OoOIaJarollee
CIIEIYIOIIMMH CBOHCTBaMH: 1) pedIeKCHBHOCTE, 2) CHMMETPHYHOCTD, 3) TPaH3HTHBHOCTh. 1A
0003HAYEHH I 3TOI0 OTHOIIEHH S BBOASAT CHMBOII ' ~ ". ECiM R OTHOIIIEHHE 3KBHBAJIEHTHOCTH, TO
3aMHCh X1 RX, H X; ~ X; paBHO3HAYHBI (RX x X,

[ IprMepoOM OTHOIIEHHS SKBHBAJIEHTHOCTH B T€OMETPHH SBIISIETCS OTHOIIEHHE 'TIOI00HS"
(KOHTPY3HTHOCTH).

KOHTpOJIbHbIE BONPOCHI H 32AHHA

1. OtHomeHHe R: “<” Ha MHOMXeCTBe JIeHCTBHTEIBLHBIX YHCEII SBISEeTCS IIH
pedIIeKCHBHBIM?

2. OtHomenne R: “<” Ha MHOXeCTBe [eHCTBHTEIIbHBIX 4YHCell SBIISeTCS JIH
TPaH3UTHBHBIM?

3. Kaxim gBngeTcs oTHOIIeHHe R: <7 ?

4. Ornpeaenurb, KaKHMH CBOHCTBaMH OO0NaJaeT OTHOINEHHe R: «IIpHHAIEKHOCTh K
OIHOH CTYAEHYECKOH I'PYINIE» Ha MHOKECTBE CTYAEHTOB HHCTHTYTA?

5. TpaH3HTHBHO IH OTHOIIEHHE HEPABEHCTBA HA MHOJKECTBE JEHCTBHTEJILHBIX YHCE?

0. TpaH3HTHBHO IIH OTHOIIEHHE PaBEHCTBA TPEYTOJIBHHKOB B I€OMETPHH?

7. Qg mHOKecTB A, B, 1 C cripaBeyiiBo oTHoIeHHe AN B=O, B C=O. JABngercsa
JIH 3TO OTHOIIEHHE TPaH3HTHBHBIM?

8. Omnpegenmre CBOHCTBa CIIEIVIOIIX OTHOIIIEHHH:
1. «TrIpsMas X TepecekaeT IPSAMYIO vV» (Ha MHOKECTBE ITPSIMBIX);
2. «yHcI0 X OOMIBIIe YHclIa y Ha 2» (Ha MHOJKeCTBe HaTypaJIbHBIX YHCET),
3. «4HCIIO X JEIHICS Ha 4YHCIO Yy 0e3 ocTaTka» (Ha MHOJKECTBE HaTYpPallbHBIX YHCE),
4. «x - cecTpa y» (Ha MHOXXECTBE ITFOJEH).

0. Jlnsg 3agaHHbIX Ha MHOKecTBe A={1,2,3,4,5} OHHapHBIX OTHOINEHHI p H T

={(x,¥):[(x=20y=-2)I=1}, 7T={(x¥): 2x23y]

a) 3aIHCcaTh MAaTPHIEI H ITIOCTPOHTE I'Pa)HKH,
0) HalTH KOMITO3HI[HIO p © T,
B) HCCJIEJOBATh CBOHCTBA OTHOMIEHHH p, T H p © T (pe(pIeKCHBHOCTh, HPPe(pIeKCHBHOCTb,

CUNMMETNUUHOCTER  AHTHCUMMATNHUHOC TR TﬂﬂH*ﬂ;[THEHQCTL)_
ANOKYMEHT NOANMUCAH
SNEKTPOHHOW NOAMUCHIO
Ceptucbukat:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu; LeGayxoBa TateAHa ANeKcaHapoeHa
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3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHON MaTeMaTHKe. MaTtemMaTHyecKas JIOTHKA. yueOHOe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbIHOB. — MocKBa : POCCHIICKHIT
YHHBEPCHTET APYKOBI HapodoB, 2014. — 120 ¢. — PeximM mocTyria:
http://www 1prbookshop.riv/22190 html

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

IIpakTinieckan padora Ne3. OcHoBHBIE AJIredpanveckne CTPYKTYPbL.

Ilens 3anamuAa. 1IpHoOpecTH HABBIKH OIpPeJelIeHHS OCHOBHBIX alreOpanyecKiX
CTPYKTYP H OIIPeIeIIeHH I HX CBOHCTB.

3HaHUA U YMEHUA, npuodpemaempvle CMYOCHMOM 6 pe3VibmAame 0C60EHUL MeMbl,
dopmupyemule KomnemeHyuu. 3HAeT OCHOBHBIE anreOpanyecKHe CTPYKTYPRI H YMEEeT
OIIPENEIISATh UX CBOHCTBA.

Teopemuueckasa uacme.

B MareMaTHKe M PasMHYHBIX €€ TMPIWIOKEHHSIX BaXHYIO POJIb HIPAIOT TakKHE
MaTeMaTHYeCKHe OOBEKTRI, KOTOPBIE HA3BIBAIOTCS alre0panyecKHMH CTPYKTYpaMH. B IIIHPOKOM
CMEBICIIE ITOJ alreOpanyecKoH CTPYKTYPOH ITOHHMAKOT BCSKOE MHOJKECTBO, HA KOTOPOM 3aJlaHbI
HEKOTOPBIE OINEPALMH (T.€. 3aKOHEI, CTABSIIHE B COOTBETCTRHE OJHOMY HJIH Iape 3IIEMEHTOB IIO
OITpeIeIEHHOMY IIPaBHITY APYTOI 3IIeMeHT ), 00JIafaroIie ONpe e IEHHEIMHA CBOMCTRBAMH.

BOIBIIIMHCTBO CBOMCTB M PEe3yJbTAaTOB 00 3THX MHOXECTBAX ITOIYYArOT, OITHPAsCh Ha
KOHKPETHYIO TIPHPONY 3IIEMEHTOB 5STHX MHOKECTB M Ha KOHKPETHBII CMBICII OIepallli Haj
HIUMH. B TO K& BpeMsI MHOTHE Pe3yIbTaThl MOKHO ITOIIYYHTh HE3aBHCHMO OT IIPHPOABI ATHX
MHOKECTB M KOHKPETHOI'O CMEBICIIA OITEPAIHi, a HCXOMAS TOIIBKO M3 CBOHCTB 3THX OITEPAI[HIL.

Cpemi  TakHX  CBOMCTB OllepallHil  pacCMaTPHUBAIOTCS: aCCOIHAaTHBHOCTS,
KOMMYTATHBHOCTE, JUCTPHOYTHBHOCTh, HaJIHYHE CIIEIHAIBHBEIX HSJIIEMEHTOB, OOIIaJaroIIiX
OIpeJle]IEHHBIMH CBOHCTBAMH (HYIeBOH, €JHHHYHBIN (HeHTpabHBIN), OOpaTHBIH 3MIeMeHT K
TAHHOMY H T.JI.).

B 3aBHCHMOCTH OT KOIMYECTBA OIEpaIlfiiii M CBOIHCTB, KOTOPBIMH OHH 0O0JIaJIaroT,
Pas3MyaroT CIeAYIOINe alredpanyecKHe CTPYKTYPHL

Ilonyepynnoii HasbIBaeTCI MHOXKECTBO (5, Ha KOTOPOM 3ajlaHa OHMHapHas OIlepalfisa *
(yacTO e€ Ha3pIBAIOT YMHOKeHHeM H 0003HAYaroT * ), JUISI KOTOPOH BBIIIOIHSETCS CBOMCTBO

ACCOIIMATHBHOCTH, T.e. JUII IMOOBIX a,b,c € G (a*b) *¢ = a*(b*c) . EcnH B IOIyrpyImie
HMeEeTCS HeHTpaIbHBIH ATIeMeHT e (HYIeBOH, eIHHHYHBIN), T.e. TaKOH, UTO a*e=e*a=a 1
moboro ace G, To monyrpyimia G Ha3sIBaeTCA yHumapHoil (TIONYTPYTOION ¢ HYTIEM, IIOTYT PYIHIOH
C eqHHHIECH). ECIIH B IIOIYrpyIme BBIMOIHSAETCS KOMMYTATHBHBIH 3aKOH, T.€. €CIH IS
mOORIX a,be G a*b = b*a, To MONYTPyINIa Ha3kIBAeTCI kommymamiieHoil (WIH abenegoil).

YHHTapHasa TONVYIPYIIA Ha3BIBAETCS epymroil, eClIH I mo0oro ac(G CYINECTBYET
oOpaTHBIIT »BneMeHT b € G, T.e. TakoH, 4To a*bh = b*a = e. EcIH IOIMOIHHTEIIFHO
BBITIOJTHSIETCS CBOHCTBO KOMMYTATHBHOCTH, TO TPYINIa Ha3bIBACTCS KomMmymamiieHoil (HIH
abeneeoil), H B 3TOM ClIy4dae OOBIYHO ITIPHMeHSeTCS aAJHTHBHAs CHMBOJIHKA, T.e. OIEPaIlHs
o0o3HayaeTcd  +,  HeHTpaIbHBIH 23jieMeHT (., oOpaTHBRIH 3JIEMEHT K @ Ha3bBaKOT
IIPOTHBOITOIIOKHEIM M 0003HAYAETCS. -a.

Ecmi B abeneroi rpymie (K , +) Hapaay ¢ olepallHeH CIoXKeHHI + 3ajlaHa ellé OJlHa

ollepalld. IIPOHM3BeleHHe * (MM - ), KOTOopasd CBs3aHa ¢ + JHCTPHOYTHBHBIMH 3aKOHAMH:
(a+b)*c=(a*c)+(b*c) , a* (b+c)=(a*b)+(a*c) o moOelX abe € K wm
' - [ IOKYMEHT NOAMWUCAH "~ spIBaeTcs xoaviyjom. Ecmm B komeie (K, +, %)

SNEKTPOHHOW NOANUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLlebGayxora TateAHa AnekcaHapoBHa s K:.

ICS acCOITHAaTHBHBIH 3dKOH, T.C. CCIIH
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TO KOJIBIIO HA3BIBAECTCS accoyuamueHsvimM. A €CIIH KPOME TOI'O CYINECTBYET €IHHHYHBIIL
3IIEMEHT 1, T.€. TaKOH, UTO | *a = a*1=a a1 m000ro ac K, TO KOJIBI[O HA3BIBACTCS VHUMAPHbIM

(JUIH KOMBI[OM ¢ 1). EclIH B KOIBI[E BBITOMHAETCS KOMMYTATHBHBIH 3aKOH JUIS *, TO KOJBI[O
Ha3BIBAETCSI KOMM VIILAMLIGH bIM.

ACCOLIMAaTHBHOE YHHTAPHOE KOJBIO, B KOTOPOM KaXIBIii HEHYIIEBOH 3IIEMEHT @ HMEET
OOpaTHBIIl @', T.e. TAaKOil, YTO a*a' = a'*a = 1 Ha3bBaeTcsa menom. KOMMYTATHBHOE TETO
HA3BIBAETCS 110/IeM.

KoHTpoJ/IbHbIe BOIPOCHI B 33 JAHAA

JBmseTcs M CIEAVIOIIEE MHOKECTBO T'PYINIOH, KOJBI[OM, IIOJIEM OTHOCHTEIIBHO
CIIOKEHMS YHCEIl H YMHOMXKEHHS Y CEIT:

Bapuanm 1. - MHOXeCTBO JeHCTBHTEILHBIX YHCET,

Bapuanum 2. - MHOXECTBO pal[HOHAJIbHBIX YHCETL,

Bapuanum 3. -MHOXECTBO LIEIIBIX YHCE,

Bapuanum 4. -MHOXeCTBO HEOTPHIATEINbHBIX Pal[HOHAIbLHBIX YHCEIL,

Bapuaum 5. -MHOXeCTBO HaTYPaJIbHBIX YHCETL,

Bapuanum 6. -MHOXECTBO HEOTPHI[ATEILHBIX JeHCTBUTEIIFHBIX YHCETL,

Bapuanm 7. -MHOXECTBO YETHBIX I[EJIBIX YHCEIL,

Bapuanm §. -MHOXeCTBO HEOTPHIIATEIBHBIX IIEBIX YHCEIL,

Bapuanm 9. -MHOXECTBO IIPOCTHIX YHCEL,

Bapuanm 10. -MHOXECTBO KOMIUIEKCHBIX YHCEN?

OT1BeT 0OOOCHYHTE.

Pexkomenoyeman numepamypa.:

OcHOBHAA JIMTepaTypa:
3apuriosa, 2. P. JlekigH 1mo JHCKpeTHOH MaTeMaTHKe. MaTtemMaTH4yecKas JIOTHKA: yueOHoe
nocoOue / 5. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbssHOB. — MockBa : POCCHIICKHIT
VHHUBEPCHTET APYKOBI Hapoaos, 2014, — 120 ¢. — PexumM gocryra:
http://www 1prbookshop.1v/22190 html

Jlomo/IHMTe/ILHA A JINT epaTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHOe 1mocoOune / P. Xarrapru.
— Mocksa : Texnocgepa, 2012. — 400 ¢. — Pexam 1ocTyIIA:
http://www .1prbookshop.1w/12723 htnl

IlpakTruueckas padora Ned. Omnmepanmm HAA  BbICKA3LIBAHHAMH. T a0 bl
HCTHHHOCTH. Jlornveckne 3agayim.

HEJI[: JAHAMUA. HpHGﬁpECTH HABBIKH BBITIOIIHEHITA JIOTHHUSCKILX GHEP&HIHUI Hal

BEICKA3bIBAHITAMIA.
3HaHua U YMeEHUA, Hpﬂﬂﬁpéﬂ!MﬁlE CﬂlyﬂEHﬂlﬂM 6 pes3yiibmdme O0C60€HUA MEibl,
QEJEMHP_PEMME KoOMRnemenHui. 3HAeT OCHOBHBIE ITOHSITHA TCOPHH BBICKABBIBAHHIL H YMCCT

BBITTOJIHATE OIICPAllHH HaJ BBICKA3BIBAHMAMII, CTPOHTD TﬂﬁHI[L[}" HCTHHHOCTH BBICKA3BIBAHIIA,
ITPHMEHATDE ITOJIYHEHHBIC SHAHHA K PCIICHHIO JIOTHYCCKHX 3a/141.
TEﬂpEHHFIECHﬂH Hyacmb.

OCHOBHBIM ITOHSTHEM MaTeMaTHYeCKOH JIOTHKH SIBJIIeTCS ITOHATHE ésickasvieaniia. 1101
BhICKA3bIBAaHHEM OOBIYHO ITOHHMAIOT BCSIKOE ITOBECTBOBATEIIBHOE IPSAJIONRCHHE, 00 HCTHHHOCTH
HIIH JIOKHOCTH KOTOPOIo HMECT CMBICII T'OBOPHTL. Bceskoe BBICKa3bIBaHIE SBIIIETCS THOO
HCTHHHBIM, 00 JIORHBIM, HO HE MOMXKCT OBITH OJHOBEPEMECHHO HCTHHHBIM H JIOKHBIM.
Pasmiyaror IMPOCTEIC H COCTABHBIC BBICKA3bIBAHIA. BBICI{EIBBIEEIHIIE:, IMPEACTaBIIAIOIICC
CBA3BIBAHHC ITPOCTBIX BhICKAa3bIBAaHHH B COCTaBHBIE OCYIHICCTBIICTCA ITOCPEACTBOM JIOI'HYCCKIIX

AOKYMEHT NMOANMMUCAH
SNEKTPOHHOW NOANUCKIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TaTeAHa AnexkcaHapoBHa

CTCA HOBOC BBICKA3bBIBAHHC, KOTOPOC ABIACTCA
[ JIOKHBIM, CCJIH BBICKA3bBIBAHIC X HCTHHHO.

H yHTaeTcd «He X» HiIH «(HEBCPHO, YTO xXn.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Konvronkyueit TBYX BRICKAa3bIBAaHMI X, V HaA3BIBAETCS HOBOE BBICKA3BIBAHIE, KOTOPOE
CUHMTAETCS HCTHHHBIM, €CIIH 00a BBICKA3BIBAHUS X, Y HCTHHHEL H JIIOKHBIM, €CIIH XOTSI OBl OJTHO
M3 HHUX JTOKHO. KOHBIOHKIMMSA BBICKA3BIBAHIMIT oO0O03HAYaeTCS CHMBOIOM XAY WIH X&Y
(unTaeTcsS « X H Y»).

Jluzvronkyuell TBYX BBICKA3bIBAHHH X H Y Ha3BIBA€TCS HOBOE BBICKA3BIBAHHE, KOTOPOE
CUHMTAETCS HCTHHHBIM, €CIIH XOTS OBl OJHO M3 BBICKA3bIBAHMH X, Y HCTHHHO, H JIOHBIM, €CIIH

OHH 00a JIOJKHBI. JIH3BIOHKIIHSI BEICKa3bIBaHHI 0003HauaeTca XY (UHTaeTcs: « X HIH Y»).

Hmnnuxkayueil IBYX BBICKAa3BIBAHHH X, Y HAa3BIBAETCS HOBOE BBICKA3BIBAHHE, KOTOPOE
CUMTAETCS IOKHBIM, CITH X HCTHHHO, a Y — JIOKHO, M HCTHHHBIM BO BCEX OCTAJILHBIX CITYYasX.
Mnvrmmikarisg BeIcKa3bIBaHHI 0003HAYaeTCSI CHMBOIOM X —Y (YHTaeTCI: «ECIH X, TO Y»).

Dxkeueanenyueil TBYX BBICKA3bIBAaHMIL X, Y HA3BIBAETCS HOBOE BBICKA3BIBAHIE, KOTOPOE
CUMTAETCS MCTHHHBIM, KOrja 00a BBICKA3BIBaHMSI X H Y JIHOO OJHOBPEMEHHO HCTHHHEL, OO
OTHOBPEMEHHO JIOKHBI, H JIOKHBIM BO BCEX OCTAJIbHBIX CIIYYasX. DKBHBAJIEHIIH A BRICKA3bIBAHIIT
0003HaYaeTCsI CHMBOIIOM X<V (UHTaeTcs. «X TOrAa H TOIIBKO TOrJa, KOrja Y»).

Bceskoe cl10KHOEe BBICKA3BIBaHIE, KOTOPOE MOKET OBITh IIOMYYEHO M3 3JIIEMEHTApPHBIX
BEICKA3BIBAHHIL ITOCPEICTBOM IPUMEHEHNS IIEPEYNCIIEHHBIX JIOTHYECKHX OIEPAIl, Ha3bIBACTCS
popmynoii ancebpvr noeuxu. J[Be (OPMYIBI amreOphl JTOTHKH A H B  HaspBaloTCA
PAsHOCUIbHbIMLL, €CTIA OHM IIPHHHMAIOT OJMHAKOBEIE JIOTHUECKHE 3HAUYeHHS Ha JFOO0M Habope
sSHAaYeHHH BXOASINHX B (POPMYIIBI 3JIeMEHTApPHBIX BBICKA3bIBaHHI. PaBHOCHIBHOCTH (POPMYII
0003HaYarOT 3HAKOM = , a 3amich 4 = B 03Ha4aeT, yTo GopMYIIbl 4 H B paBHOCHIBHEL

BaxHeHe paBHOCWIBHOCTH aJIr€Ophl JTOTHKH MOYKHO pa30HUTh HAa TPH IPYIHIEL:

1. OcaoBnBe PABHOCHILEGCTH:

1l x&x=x
— 3AROHBI eMIIOTCETHOCTH.
2 2xvr=x A

.3" x&Eu=x
4. xvU =U
5 x&=&

6. *va=-x

i

A

o 7 X&X =2 — 3aROH OPOTHBOPETHA.
8. »vX=U — 3JAKOH HCKAKNYeHHOTO TPeTBETO.

= )y ™ JAKOH CHHATHHA ﬂEﬂﬁHDI‘D OTDHHOAHIA.

T H T A VN

e
. S|

3. x&y=xvy

4, xvy=sT&Y

b, x&y=xvy

3. PaBHOCHALHOCTY, BMDAEAOMEE OCHOBHRIE FAKOHLI
anreGpsl JOrHEH:

1. x&y=y&kx — KOMMYTATHRHOCTH, KONBLIHKIIHMW,
2, Xvy=yvi — EHOMMYTATHBHOUTE HHILMHRIHE,

3. x& [y& a} = {:c& y)& £ — ACCOOHATHMBHOCTL KOHBICHK-
IUH,
4, xv (y v z) = (.t: v y} v 2 — aCCONHATHBHOCTD HIBIOHK-
fLEH, .
5. x&(y v 2) = (x& y) v {x& 2) — gucrpuSyTHBROCTL KOR'D-
NOKYMEHT MOANUCAH —
SNEKTPOHHOW NMOANMACHIO :
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 ) — ARCTPHOYTHBHOCTD EH3 -~
Bnapeneu: le6ayxoea TatesaHa AnekcaHgpoBHa '
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(DopmyIia Ha3bIBAETCS 1M0HCOe CNGeHHO LUCMUHKOLL (Imaemonoziieil), €CIIN OHAa ITPHHHIMAET
3HAYEHHE «HCTHHA» IIPH BCEX 3HAUYEHISIX BXOAAIIMX B Hee IepeMeHHBIX. DOpMYyIIa HAa3hIBAETCS
mosicoecnEenHHo N0JCHOoIl, €CIIM OHAa IIPHHHMAET 3HAYEHHE <«JIOKB» IIPH BCEX 3HAYEHHMSIX
BXOJSIIMX B HEE TIEPEMEHHBIX.

[Iprvep: Jlokasath, 4To popMyna A = X — (Y — X) TOXKAECTBEHHO HCTHHHASL.

Pernenmie: ITogBeprauemM ¢popMyny A paBHOCHILHBIM ITIPe00pa30OBaHH SIM:

A=x— (Y X)= XV[yVvx|=xV(xVy|=(xvx|vy=1vy=1
BeIBoI: (hOpMYyNa TOKIECTBEHHO HCTHHHA, TaK KaK BCETJa MMeeT 3HAUEHIE «IHCTHHAY

Wi «1».  JlokazaTh TOXKAECTBEHHYIO HCTHHHOCTD (POPMYIIBI MOKHO H C ITOMOIIBIO TaOIHIIEI
HCTHHHOCTH. Hanprumep, 1 paccMOTpeHHOH (pOpMyTIbl A TaOHIla HCTHHHOCTH HMEET BHJI;

X y y X— (Y > X)
— X

= | == =
— ==
~ =~

== ==

JI1 Toro, YTo0BI PEIMTE 3aav4y C IIOMOIIBIO aIreOphl JIOTHKH, HEOOXOIHMO:
- BBECTH KpaTKHe 0003Ha4YeHHS IS C()OpMYIIHPOBAHHBEIX YCIIOBHH H COCTaBHTh JIOTHYECKYIO
(popMyITy, BEIPa’KarONIYIO YCIIOBHE 3aJadil B CHMBOIIMYECKOH (DOPME;
- UL TIOIIY4YeHHOH ()OPMYJIbl HaMTH C ITOMOIIBIO PAaBHOCHIIFHEIX ITPe00pa30BaHHI BO3ZMOMKHO

0oJjIee TMPOCTYIO PABHOCHILHYIO (DOPMYILY,
- TIONB3YSCh HaleHHOH Oojee MPOCTOH (POPMYIIOH, IMepeias K CIIOBECHOH ee (pOPMYIHPOBKE,

OITPEACIIHTD PCHICHIC 3a1d1H.

I IprmMep:
[Tocrme oOcyXmeHHS cOCTaBa YYAaCTHHKOB, OTHpaBIIeMBIX Ha KOH(epeHIHIO, OBIIO

PEIEHO, YTO JOJI’KHEI BBITTOIHATHCS JBA YCIIOBHS: @) €CIIH IToeeT ApOy30B, TO JOJIKHBI ITOEXATh
erme bprokBHH mim BmrmmHeBckmii, 0) ecmn 1moexayT ApOy30B M BHINHEBCKHII, TO IIOEJEeT H
bprokBuH. Haitti Oonee IPOCTYIO CIIOBECHYIO (POPMYIHPOBKY ITPHHSTOIO PEINeHHS O COCTaBe
y4aCTHHKOB KOH()EPEHIIHH.

Pemenne: HazHaueHme Ha KoH(epeHIpmo ApOy3oBa, bprokBnHa H BHIIHeBCKOrO
o0o3HaumM OykBaMH A.B,B coorBeTcTBeHHO. Torja yclIOBHe a) MOJKHO 3allHcaTh B BHIE A —

bvB, a ycmoBue 0) B BHae AnB — b. Tak kak o0a YyCIOBHA JOIDKHBI BBITIOIHSTHCS
OTHOBPEMEHHO, TO HX COEIHHHM JIOTHYeCKOH CBSI3KOH «M». [lo3TOMy IIPHHATOE peIllleHHE
MO’KHO 3aITHcaTh B BHIE CleyIorneil cimMBonnueckoil popmymnsl: (A — BvB) A (AAB — B). C
TTOMOIILEO PAaBHOCHIIBHEBIX ITpe00pa3z0BaHHI YIIPOCTHM COCTABIEHHYIO (POPMYIIY:

A2 BVB|A[AAB=2E|=(AVEVB|A|AVBVE|=(AVE|VI(BAB|)=A=FB
CuMBonIHYecKas popMyna o3HadaeT: «Ecmu moemeT ApOy30B, TO MOeJeT H BPIOKBHHY.
OTo M ecTh HaHOOJIee ITpocTasd ciIoBecHas (POPMYIHPOBKa ITPHHSATOIO PEIeHHS O COCTaBe

TPYIIILI COTPYIHHKOB, OTIIPABIIIEMBIX Ha KOH(]) e PEHIIHIO.

KﬂHTpﬂ.ﬂthlE BOIIPOCHI H 34/ TAHHA.

3amaua 1. J[okaszaTh TOKIECTBEHHYIO HCTHHHOCTh HIIH TOJKJIECTBEHHYIO IIOKHOCTb
dopMyII ¢ TIOMOIIBIO a) PAaBHOCHIILHBIX IPE00Pa30BaHHI, 0) TaONMHIBI HCTHHHOCTH (POPMYIIHI:

NOKYMEHT MOANUCAH
SNEKTPOHHOW MNOANUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
12



XA[X2>y]A[x>y |

4 |
5. (x2(y=22))3((x2y)2(x22))
6. X xvy|

7 XAYydx

s XVYIXVy

g9 (z2x)>((z2y)>(z>xAy))

10 (x3y)3((y22)3(xvy=z))

3amauya 2. IIpITasChb BCIIOMHHTL IIOOEHHTEIEH IIPOIIIOrOJHHX COPEBHOBAHHI IIO
cTpenbOe, ATk OBIBIIINX 3PHTEIEH 3asBHIIH:
A) AHTOH OBITI BTOPBIM, a BOpHC — ITATHIM,
E) Bukrop ObI1 BTOPBIM, a J/[eHHC — TPEThHM,
B) I'puropmii Ge11 ITepBEIM, a BOpHC — TPeThHM,
[') AHTOH OBITI TPETHHM, a EBIreHHIT — IIeCThIM,
J1) Bukrop ObUI TpeThHM, a EBRreHHI — YeTBEPTHIM.
BIiocineCcTBHM BBISICHIIIOCHh, YTO KaXJBIH 3pHTEIF OIMOCS B OJHOM M3 JBYX CBOHX
BEICKA3bIBaHHMIL. KaKOBO OBLIIO HCTHHHOE pacIipefelIeHHe MECT Ha COPEBHOBAHH SIX ?
3amaua 3. bpayHy, JKoHCY H CMHTY IpPeABSBIEHO OOBHHEHHE B COYYaCTHH B
orpabneHuu OGaHKa. IIOXHTHTENH CKPBUINCH Ha TOMKHAABINEM HX aBTOMOOmiIe. Ha cieacTBii
bpayH Imokaszain, 4TO IIPeCTYITHHMKH OBIIIM Ha CHHEM «bpromke», JIPKOHC CKasajl, 4YTo 3TO OBII
yepHBIH « Kpaicnep», a CMHT YIBepKAal, 4TO 3T0 O « Dopa MycTtaHr» H HH B KOeM CIIyyae
He CHHHH. CTalo H3BECTHO, YTO, XKENas 3aIlyTarh CIEACTBHE, KaKIbIl U3 HHX YKa3all IIPaBHIIbHO
OO0 TOINBKO MAapKy MAIIMHEL, THOO ee IBeT. Kakoro 1seTa ObIII aBTOMOOIIL M KAaKOH MapKH?
3agauya 4. BepHyBHOIHCE JOMO#, Merps mo3BoHII Ha Ha0epekKHYI0 OpdeBp.
- T'oopur Merpa. ECTh HOBOCTH?
- Jla, med. ITocTyrmmi cooOmeHHsI OT HHCIIEKTOPOB. ToppaHC YCTaHOBHII, YTO eciH DpaHcya
OBLII IhSH, TO MO0 OTheH yOHHI@A, THOO (DpaHcya mxkeT. JKyCChe CUHMTAET, YTO HIH OThEH
youria, Wwin @OpaHcya He OBII IbSH H YOHHCTBO ITPOHM3OIIIIO ITOCIIE IIOJIYHOUYH. HMHCIIEKTOp
JIroka 1mmpocwi nepegars Bam, 4TO eci YOHHCTBO IPOM3OIIIIO IIOCIE IIOIYHOYIM, TO MO0 DTheH
yomuria, 1Ho00 MpaHcya JIKET. 3aTEM 3BOHIIIA. . .
- Bce. Crmacu6o. 3roro mocraroyHo. — Komriccap monoxuin Tpyoky. OH 3HAJI, YTO TPE3BEIH
DpaHcya HUKOrJIa He JIKET. Ternepb OH 3HAll BCE.
Kakomn BEIBOJ clierniai KomHccap Merps? KTo coBepunun yOHHCTBO?
3amaua 5. CrymeHTaMm OOBSBIIM, 4YTO B TIOHEAECIHPHHK OVJIET OJHO 3aHSTHE IIO
KPHMIHAIIMCTHKE H OJTHO I10 MaTeMaTHKE, IIPHYEM, ECIIM Ha IIEPBOM ITape MaTEMATHKH He OVIET,
TO KPpUMHHAIHCTHKA OYJeT Ha BTOPOH ITape;, eCIIH TPeTh Iapa HE MaTeMaTHKa, TO YeTBEpTas —
KPHMIHAIMCTHKA, €CIIM MaTeMaTHKa OyZeT Ha IIepBOH I1ape, TO KPHMHHAIMCTHKA — Ha TISTOH.
OrpeaenuTe, Ha KaKoH Iape OyIeT KpHMHHAIHCTHKA, a Ha KaKOH MaTeMaTHKA.
3amaua 0. Yerhlpe cryaeHTKH A, E, C, P Iocemaror YHHBEPCHTET I10 OUEPEAH H BEAYT
oOnpni KOHCIIeKT JeKiii. HeoOXomumo cocTaBHTh TpapHK TOcelleHHS Ha OmKaiIIyio
HeJ[eIF0, YUHTHIBAS, YTO:
A) IloHegenbHHK — JIeHb CaMOCTOSATENbHONH Pa0OTHL HA Kypce, H B YHHBEPCHTET He XOHT

HHKTO, a B cyO00TY HEOOXOAHMO OBITE BCEM.
B) C 1 P He cMory T IMTOoHTH Ha 3aHATHA BO BTOPHHK B CBA3H ¢ OOJIbIIOH 3arpyKEHHOCTBIO B ITOHE/IE TbHHK.

B) Ecim C BrIiizeT B cpeny WwiH P — B yeTBepr, To E cornmacurca moORBaTh Ha 3aHATHIX B

TIITHHILY .
T THOKYMEHT MOOAWCAH '0 E nmo3BoimT cebe CXOAUTh TYAAa B CPEY.
SNEKTPOHHOW NOANUCHIO ey, TO C CMOKET ITOHTH B ITSTHHILY.
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 | .
Bnapeneu: lleBGayxoea TateAHa AnekcaHapoBHa a HoHJel Ha CEEHEB@}*‘ TOAPYTH, 10 A TpHACTCA
T.
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3amgaya 7. YUeThIpeM COTPYIHHKAM YIOIOBHOI'O pO3bICKa — AHTOHOBY, Bexory, COMOBY,
JleeBy HEOOXOIHMMO OTIIPABHTLCA IO CIIYKEOHOH HeOOXOMHMMOCTH B YeThIPE Pa3IMYHEIX TOpoaa
— Mocksy, Ogneccy, Kues u CraBporions. Onpeleinnre, B KaKOH TOPOJ JOJIKEH IT0eXaTh KaKIbIH
H3 HUX, €CIIH HMEIOTCS CIIeAVIOIIHE OrPaHHYCHHS:

A) Ecn A He efieT B MockBy, To C He efieT B Opeccy.

BE) Eciu B He enet Hu B MockBy, HH B CTaBpOITONb, TO A eleT B MOCKBY.
B) Ecmu C He egeT B CtaBpornions, To B egeT B Kues.

I') Ecmn ]I He egeT B MockBy, To B He ezieT B MOCKBY.

J1) Ecou ]I He eget B Opeccy, To B He efeT B Mockay.

Jamaya 8. Corpymumxkam [I'MBJJI Anapeery, KocrmHy, CapenseBy M JIaBREIJOBY
IIOPYYEHO JeXKYPCTBO Ha 7-OoM, 8-0oM, 9-oM n 10-oM yyacTkax Tpacchl. lIpH ITpOBepKe IOCie
IeKYpCTBa OKasajloch, 4YTO Ha 10-oM vy4yacTKe IIPOM3OIIIO JOPOKHO-TPAHCIIOPTHOE
IIPOHCINECTBHE, IOAPOOHOCTH KOTOPOIO HM3BECTHBI JeKypuBINeMy coTpyaHHKY ['MBJ[JI. He
VILNEJIIHE JOMOH COTPYIHHKH ITOCIE AEKYPCTBA COOOIIIIIH O CIIEAYIOIIEM:

AnHppeeB: «A nexypiI Ha 9-oM yuacTke, a CaBelbEB - Ha /-OM).

KoctHH: « A mexypiul Ha 9-oM y4acTKe ,a AHJIPEEB — Ha 8-OM).

CaBellbeB: « S mexyprI Ha 8-0M yyacTke, a KoctuH — Ha 10-om».

JIaBRIIOB VyIKe VIIe]I AOMOH. B JampHeHIlleM BBISCHHWIOCh, YTO KaiKIbIH
MIJTHITHOHED B OJJHOM M3 JIBYX BHICKA3bIBAHHIL I'OBOPHII IIPABJy, a BO BTOPOM €€ CKphIBal. KTo
13 COTPYIHHKOB HAa KAaKOM YYaCTKE JEKYPIII?

3agmaua 9. Orpemnenure, KTO H3 YeTHIPEX CTYAEHTOB CHall SK3aMeH IT0 MaTeMaTHKE, eCIIH
H3BECTHO:

A) Ecnu nepBbIi cal, To H BTOPOIH cAall

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

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

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

3amaua 10. Ha Bompoc: «KToO M3 Tpex CTYAEHTOB H3yYal MaTeMaTHYeCKYIO JIOTHKY?»
IIOJTYYEH BEPHBIH OTBET — « ECIM M3y4Yall IIEPBBIH, TO H3y4Yall H TPETHIl, HO HEBEPHO, UTO E€CIIH
H3y4yail BTOPOM, TO M3yYal H TPeTHI». KTO U3 CTYIEHTOB H3yYall MAaTEMATHYECKYIO JIOTHKY /

Pexkomenoyeman numepamypa.:

OcHoBHAs JIMTEpaTypa:

3apumnopa, 2. P. Jlekiim 110 JHCKPETHOH MareMaTHKe. MaTremMarHdecKas JIOTHKa:
yyeOHOe 1ocobme / 3. P. 3apunoBa, M. I'. Kokorunkona, JI. A. CeBacTbsIHOB. — MOCKBa
Poccurickiii  yHHBEpCHTET JApvkOel Hapomos, 2014, — 120 c¢. — Pexym pgocrya:
http://www 1prbookshop.1v/22190 html

J{onmoJIHHTE/IbHASA JIMT €paTypa:

Xarraptu, P. JluckpeTHas MaTeMaTHKa I IIPOrPaMMICTOB . ydeOHoe IocoOme / P.
Xarraptu. — MockBa : Texnocdepa, 2012. — 400 c¢. — PexmM JocCTyIIa:
http://www .1prbookshop.1w/12723 htnl

IIpakTHueckas padora NeS. Hcunciienne BbICKA3bIBAHAH. AJITOPHTM YHH(PHKAIHH.

IIpaBnia BbIBOIA.
Ilens 3anamua. 1lpnoOpecTH HABBIKM IIPHMEHEHHS IIpaBIiIa BBIBOJAa, alTOpPHTMa

VHH (DHKALHH.
3HaHUA U YMEHUA, npuodpemaemole CHY0EeHMOM 6 pe3yjibmame 0C60€HUA MEMbl,
opmupyemole KomnemeHuuIL. 3HaeT alrOpHTM ymltbm{amm H YMeeT IIPHMEHATEH ITPaBHIIO
BEIBOJIA.
AJOKYMEHT DDHHMCAH
SNEKTPOHHOW NOANMUCHLIO | _

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 JTMYECKOI'O0 BBIBOJIa — CHIDIOTH3M: «Bce momu
Enageneu; [ebayxoea TateAHa AnekcaHgpoBHa :GKpaT CMEPTCH».
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Kak ¢opmamzoBare TakHe YMO3AKIIOUEHHSI. HAyYHTh KOMIIBIOTEP ITPOBEPSTH HX
ITPaBHIIBHOCTh H aBTOMATHYECKH TeHepHpOBaTh IT0J0O0HBEIe? Haim mIpHMep COCTOHT H3 JBYX
IIOCBIJIOK «BCE JIOJH CMEPTHBI», «COKpaT - 4YelIOBeK» H 3aKmoueHHI «COKpaT CMeEpPTEH»,
HCTHHHOCTh KOTOPOIO cCJIeQyeT H3 HCTHHHOCTH IIOCBIIOK. 3altHIleM IIEPBYIO IIOCBIIKY Ha
«TIpeHKAaTHOMY S3bIKe: « VX eClIH X - YelOBeK, TO X cMepTeH». Ha ocHoBaHHH 0O0IIe3HaUYHMOH

dopmyiel Vx P(x) — P(a) TOrHYHO, OITYCTHB B BEICKa3bIBAHHH KBAHTOP V, ITOJICTABHTH BMECTO
x Cokpara: «eciun Cokpar - 4elnoBek, To Cokpar cMepTeH». IlocTaBHM PSIOM ¢ IOITYy4YeHHBIM
BEICKA3bIBAHHEM BTOPYIO ITOCBIIKY CHIDIOTH3MA H ITOIYYHM PE3YIIbTaT, KOTOPBIH 0()OPMISETCS B

CIIe IVIOIIEM BHIE:

Ecimm Cokpat 4ennoBek, TOo COKpaT cMepreH.  COKpar - YEIOBEK.
COKpaT CMePTEH.

B o0mem cioyyae HajJ 4YeprToH ITOMENAIOTCS JOTHYeCKHe (pOPMYIBI-ITOCBIIKH A4.B,
HCTHHHOCTh KOTOPBIX F'aAPaHTHPYET HCTHHHOCTE 3aKroueHHI C
AB
C
CIIoBeCHas 3allHCh IIPAaBII JIOTHYECKOIO BEIBOAA 3BYUHT TakK: «M3 JaHHBIX (hOpMYyII-
IOCEIIIOK 4.B  crnexyeT Qopmymna-zakmodeHre C.»  (cokpameHHO: ArB — C). Ilpn sToM
CUHTAETCS, YTO (pOpMyIIa-3aKIIFOUYeHHe HCTHHHA 0 KpaiHEeH Mepe IPH BCeX TAaKHX 3HauYeHHSIX
IMPEAHUKATHRIX, IIPEAMETHBIX H BBICKA3bIBATEILHBIX IIEPEMEHHBIX, IIPH KOTOPHIX OOpaIlaroTcs B
HCTHHY BCe (POPMYIBI-MIOCBIIKH. MeTon MaTeMaTHYeCKOH HMHIYKIIHH, O(OpMIEHHBII Kak

IIPAaBHIIO BBIBOJIA, IIPUMET BHJT;:
P(l)., P(k) — P(ktl)

VnP(n)
[IpuBeeM HEKOTOPEIE IIpaBHiIa BEIBOAA, padoTaroie B 0a3zax 3HaHHIH:
A=2B,A
B - IIpaBHIIO 3aKMroYeHHd (modus ponens),
A->B,B->C
A-=>C

- IIPABHIIO CHILIIOI'H3Mad,

KF:(L Jiil ']]]'hhh

AUB - BBEJIEHHE KOHBIOHKIIHH.

PaccMOTpHM cleayroInui ImpuMep. B 6a3e JTaHHBIX XPaHATCS CBEAEHHSI O COTPYIHHKAX
yupekaeHus [lerpoBe, BaHOBe, Ky3HeloBe, fIkoBIeBe (B mambHeHIeM 0003HAYHM HX Kak 11,
M, K, 5). JlomxHOCTHASI HEPAaPXHS OITHCHIBAETCS ¢ IIOMOIIBIO JBYXMECTHBIX ITPEIHKATOB:

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

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

B Gaze JaHHBIX XpaHIATCI TPH (PaKTa:

1: PYK(ILN),

2: PYK(H.K),

3: PYK(K, A).

Jlaniee OIMMCHIBAIOTCS JBa IPaBIiIa BEIBOJA, KOTOPhIE HMEIOT MECTO B paccMaTpPHBAaEMOI
IIPeAMETHOH OOIACTH:

1: vX.)Y PYKX)) - OTU(YX) - eclti X PYKOBOJUT Y, TO ¥ OTUHTHIBAETCH

Tanam Y

- CIIEI[H AT 3alIHsL,

NOKYMEHT NOAMNUCAH )
ANEKTPOHHOWM MOANUCHIO (T X) — ecmtn X pykoBogut ¥ u I’ oTYHTBEIBAETCS
CepTuchukar: - 12000002A633E3D113AD425FB50002000002A6
snanenew: - LlqGsyeea. [aThAtR ISESHRORS "elI. JDOIDKEH IIH SIKOBIIEB OTYHMTHIBATHCS TIEPE]
NevicTarTéner: ¢ 20.08.2021 no 20.08.2022 SA1N)).
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B 0aze maHHBIX Takoro (pakTa HeT, OJHAKO ITpeJHKaT, OMHCBHIBAFOIIIII HHTEPECYIOIYIO HaC
CBA3b, BCTPEYaeTCs B IIpaBHiIax 1 2.
[ IprveHss mpaBuiio 1 K gakTy 3, monydYnM popMyIry:
PYK(K,A)—-OTUY(K).
[IprMeHsIeM K HeH B (pakTy 3 IIpaBHIO BEIBOAA modus ponens:

PYK(K )—OTU(LK). PYK(K_ )
OTU(SK)

Takx KaK HCXOJIHBIE BRIPaKeHH I OBIIIH HCTHHHBI, TO 3aKknroueHHe OTU(S,K) - HOBBII (pakT
- TAKXKe SBJISETCS HCTHHHBIM.
[Tprvensg k OTU(A,K) u daxry 2: PYK(HM,K) nmpapuio 2, IOIyysM (pOpMYyIIy:
PYK(U,K)nOTUY(AK) - OTU(AN),
yKa3bIBalOIyr0 Ha orBeT OTU(S, M), koTOphIi OJHAKO, HAJO €Ile IPOBEPHTH. I 3TOro
cBa3pBaeM (pakT 2 H OTU(,K) rmpaBiioM «BBeIeHHSI KOHBIOHKITHI)
PYK(M.K), OTU(AK)
PYK(U,K)AOTU(A,K)

H HAKOHCII, ITPHMCH A modus PONETLS, 00OCHOBEIBAEM PE3VYIILTAT
PYK(MK)AOTU(LK) - OTU(SLU), PYKMK)AOTU(S
OTU(S W)

TAIOIII YTBEPAUTEIBHEIN OTBET Ha 3alpoc, JEHCTBHTEIBLHO I SKOBJIEBR OTUHTBIBAETCS

repe]; MIBaHOBBIM.
KoHTpO/IbHBIE BOIIPOCHI H 3aJAHHISA:

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

2 AN[AUB|=A
5) AU[ANB|=A .
s AUIBNC|=[AUB|N(AUC]|
r AN(BUC|=(ANBJUlANC]|

T <. - <-

3

e

3

1)

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHOH MaTeMaTHKe. MaTeMaTHyecKas JIOTHKA: yueOHOe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbsIHOB. — MocKBa : POCCHIICKHIT
YHHUBEPCHTET APYKOBI HapomoB, 2014. — 120 ¢. — PeximM mocTyria:
http://www 1prbookshop.rv/22190 html

JlonmoJIHHTE/ILHASA JIMT epaTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHOe ImocoOue / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — PexzmM JocTyIa:
http://www 1prbookshop.ru/12723 html

HpﬂRTH‘IECRﬂH pﬂﬁﬂTﬂ Ne6. UcunciieHne NnpeanKaToB. ABTOMaTHYeCKO€ JJOKA3aTeJIbCTBO

OOKYMEHT NOANMCAH

SNEKTPOHHOW MOANUCHIO
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6 MaleMalHHACCKH  aHaIMSHpOBAlh - CyRAICHITL ¢
FOIIHH JJISI JOKa3aTeIhCTBA TEOPEM.

Bnapeneu: ebsyxoea Tatbana AnekcaHapoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3HaHUA U YMEHUA, npuodpemaemsie CHIYOEHMOM 6 pe3yiabmanie O0C60CHUA MeMbl,
gopmupyemoie komnemeHyuu. 3HaeT OCHOBHI HCUNCIIEHHS IIPEIMKATOB M YMEET IPHMEHSITH
IIPH aHAIIH3€E CYJICHHI.

Teopemuueckan uacme.

PaccCMOTpHM HCTHHHOE BBICKA3bIBAHHE «O - I[EJIOE YHCIIO» M JIOKHOE BBICKA3BIBAHIE
«T — 1eroe YHciIo». OOIYIO YacTh MX MOXKHO BBIJIEIIHTE KaK ITPeINIoKeHHe-1mabmoH « [ - 1emoe
YICIIO», IIPH TIIOACTAHOBKE B KOTOPBIH KOHKPETHOI'O YMCIIA IIONY4YaeTCs KOHKPETHOE
BhICKa3bIBaHHe. BBeasa o0o3HaueHHe: P(x) = «x - nenoe ymcion, moayyaM P(5) =1, P(n)=0.
Tereps mycTh P(x) = «x - OBONII». 3aMellas X Ha KOHKPETHBIE IUIOAHI, ITOJTyYyaeM HCTHHHOE
BeIcKazbpIBaHHe P(JIYK)=1, wm noxuoe: P(CJIMBA)=0 .

HazoBeM nmpeduxamom P(x) TIIpeoKeHHe, 3aBHCIINEee OT IIepeMeHHOH X,
IIPHHAJIEKAIEH HEKOTOPOH IpeaAMeTHOH 00nacTH - MHOXKecTBY U xe U. B niepBoM IpHMepe
xeR, Bo BTopoM U - 3TO MHOXECTBO IUIOAOB. [IpH moacraHoBKe (PHKCHPOBAHHOI'O 3IIeMeHTa
ac U nipegukar P(x) mpeBpaimaeTcs B BeIckasbiBaHHe P(a)c {0,1}. Taximn oGpa3oM, IpeaHKaT
MOJKHO CYHTaTh JIOTHYEeCKOH (DYHKIIHEH, OIIpeJleleHHOH Ha »3JIeMeHTaxX MHOKecTBa U
ITIPOM3BOIIBHOH ITPHPOIEL.

U pazOuBaercs nmpegHKaToM P(x) Ha JBa HellepeCeKaIoIHXCs ITOAMHOKECTBA. Ha IIEPBOM
3 HHMX, KOTOPOE HA30BEM MHOMCECHI6OM UCHMUHHOCMU , TIPEIUKAT IPHHHMAET HCTHHHBIE
3HAYEHHS, Ha BTOPOM - JIOXKHBIE. O003HAUMB HX uepes P H P’ COOTBETCTBEHHO, ITOMyuHM:. U =
PUP’

K rpeankaram IMpHMEHIMEL BCE JIOTHYECKHE OIlEPaIIII.

[IpeamoxeHie, OIpelelIeHHOe Ha MHOXecTBe X |x X,x..xX,, Ha3pIBalOT M-MECHIHLIM
NP eoOUKAMOM.

P(x1, x2,... x), x1€X1, ... xn€Xs .

Haiimem oOmacTh HCTHHHOCTH TpexXMeCTHOro Ipegukara P(xyz) =  (xy < 2),
OIPEIENIEHHOro Ha Tpoiikax (x, v, z) € AxAxA=A4", tne A= {1,2.3,5}.

Yrcno Bcex YIIOpSAOUYeHHBIX TPOEK H3 YeTRIPEeX3IeMeHTHOI O MHOKecTBa 4 paBHO 4-3-(4-
3+1) = 24. JIna cokpalleHH Ilepebopa HCIIOIb3yeM CHMMETPHYHOCTD ITPeJHKaTa OTHOCHTEIILHO
MIEPBBIX JIBYX IMepeMeHHBIX: P(x.y.2) =(xy <z)=(wx <z)=P(yx,2).

Jlanmee, 11 BBINIOIHEHHS HEepaBeHCTBAa HeoOXoammo, 4YroOBl ITpaBas 4YacTh =
IIPEBOCXOIMIIA KaKIABIH H3 COMHOXKHTENEH X,y. C YUETOM CKa3aHHOI'0, HMeeM 3 OJIarOIIpHATHBIX
coydas: 1-2 < 3,12 <5,1-3 <5, nparonme 6 31eMeHTOB 00nmacTH HCTHHHOCTH P: P(1,2,3) =
(2<3)=P(2,1,3), P(1,2,5)=(2<5)=P(2,1,5), P(1,3,5)=(3<5)=P(3,1,5).

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

JImg  3armcH  IIPeJHKAaTOB MOJKHO HCIIONIB30BaTh KBAHTOP CYIINECTBOBAHHMS .
COOTBETCTBVIOIIHIL CIIOBAM «CYIIECTBYETY, «HANAETCSD?, «XOT OBl OJHHY, H KBAHTOP OOIIHOCTH
V', COOTBETCTBVIOIIMH CIIOBAM «JUIS JIFOOOr0», «BCE», «KaKIBIM». TakumM o0pa3oM, KBaHTOPHI
CBS3BIBAIOT IIpeJHKAaTHbIe IIepeMeHHBble x, =, IIpeBpamias Ipemukarel P(x) m O(x) B
BHICKa3bIBAHI:

dx P(x), vz O(z2).

B ofmeM ciaydae, CBA3BIBAasA JHOOYIO H3 IPEIMETHBIX IEPEMEHHBIX KBAHTOPOM, HIIM
3aMEHSSL €€ TIPEeAMETHOH ITOCTOSHHOM, MBI CHIJKAEM YHCIIO MECT B IpeIAHUKaTe Ha EIHHHILY.
HampuMep, u3 JIByxXMecTHOro Ipeaukara P(x,y) ¢ IIOMOMIIBI0 JABYX KBAaHTOPOB MOJKHO
00pa3oBaThk 8 BRICKA3BIBAHHII:

VxVy P(x,y) <— VyVx P(xy),

Ty Ta: Pl a0 R EI 3.,1: P X
NOKYMEHT NMNOoanmcAH " ( ’y):

3NEKTPOHHOW NOANUCHIO > Vy dx P(x.y),
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 RN E|y 7y P(J?J):.
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
17



TOJIbKO ABa IICPBBIX H3 KOTOPBIX PABHOCHIIBHDBI, TdK KdK Pd3HOHMCHHBIC KBAHTOPBI IICPCCTABIIATD
HEIIb 34,

KﬂHTpﬂ.]]I:HhIE BOIIPOCHI A 3a4/TAHHH

Samaua 1.
a) Ha muoxkectBe M = {1..30} 3amaHbl Ipeaukarthl: A(X): «X — 4ETHOe 4YHCIO», B(X): «X He
JeTHTCS Ha 3». HaliTH MHOKecTBO HCTHHHOCTH IpeankaTa A(X) ¢ B(X).

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

D(x|AC|( x]

HaliTi MHOeCTBO HCTHHHOCTH ITpeJHKaTa A A
B) Ha mmoxectBe M = {1..30} 3agaHel nmpeaukaThl: A(X):"X — 4éTHoe 4YHcI0, C(X):”X KpaTHO

5”. HallTH MHOXECTBO HCTHHHOCTH IIPeJHKaTa A [XJ’”“C(XJ] .
r) Ha muoxkectBe M = {1..20} 3amaHbl Impeaukarhl: A(X):”X — 4éTHoe urciao’’, B(X):"X JIemnurcs

Ha 37, C(X): "X KpaTHO 5. HalHTH MHOXEeCTBO HCTHHHOCTH ITpeHKaTa B[XJVA(X)VC(XJ .
m) Ha mmoxectBe M = {1..30} 3amanwel mpegmkaThl: C(X):”’X — He KpaTHO 57, D(X):"X -

HerrpocToe’’; HanTH MHOKeCTBO HCTHHHOCTH IIpeaHKaTa C(.X.]')D (_X ]

3agauya 2.

a) Ha mMHOXKecTBe M 3amanbl nmpeaukaThl: A(X) H B(X). M300pa3uTs Ha JHarpamMme MHOJKECTBO
HcTHHHOCTH npeankata A(X) ¢ B(X).

0) Ha mHOXkecTBe M 3amansl nmpegukaThl: A(X) B C(X). M3006pasHTh Ha JHArpaMMe MHOKECTBO

HCTHHHOCTH ITpeHKaTa Clx|ix
B) Ha MHOXKecTBe M 3amansl nmpeaukaThl: A(X) 1 C(x). M300pa3uTh Ha JHarpaMMe MHOKECTBO

i i1 i L

Alx|AClx|

HCTHHHOCTH ITpEIHKATa
Samaya 3.

a) i peamkarta P [ X.]: \(x+0=x) . XER  ompenermits 3HaueHwe [ V xP [X]

0) Jlms npeukara P [.X.]: \(x cdot 0=01) . XER | onpenemirs 3Hauene O V xP (X]

B) JIIIs1 IIpeiHKaTa P [.X.]: \( 2x=4 \) , XE R , OIIPEAEIINTE 3HAaUCHHE IxP (X] S

r) Jd mpemrxara P (X): \( X+ 10=x+5 \) , XE R , OTIPENEIINTEL 3HAUYEHHE AxpP [X]

m) Mg mpemgukara P [.X.]: \(HSHNSEEB{QH ZHHJ :U , XE R , OIpelelMTh 3HaueHHe [
AxP|( x|

o I mpemmaros  PUE(USD{mBRH-DO) Qlk (aiSup{szeB(2} 40 A0

X€ R onpenenurs sHaverme Ax[P{x|VQlx))

(s S 0) Qg - e 10

I
»

)

K) Jma mmpeaHKaToB

X€R OTIpe/IeTTHTh 3HAYEHHE HX[P[X]AQ[X]J .
3) [Tpn XE R OITPEJIETHTH 3HaYeHHe BBICKA3BIBAHHT
3x((x2—5 x+6£,0)/\(x2—2x+1>0 ))
H) [Ipn X€E R OIpeIeIHTh 3HaYeHHE BBICKA3bIBAHH S
Jvllvemel) (Vi _avan—n))
ANOKYMEHT NMNOANMUCAH

SNEKTPOHHOWM NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHON MaTeMaTHKe. MaTtemMaTHyecKas JIOTHKA. yueOHOe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbIHOB. — MocKBa : POCCHIICKHIT
YHHBEPCHTET APYKOBI HapodoB, 2014. — 120 ¢. — PeximM mocTyria:
http://www 1prbookshop.riv/22190 html

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

IIpakTHyeckan padora Ne7. Crocodbl 3agaHus 0yJaeBoil pyHKmmu. Tadoamna HCTHHHOCTH
OyJieBoH (PyHKITHH.

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

3HaAHUA U YMEHUA, npuodpemaemvle CMyO0eHmMOM 6 pe3yjibmame O0C60€HUA MeMbl,
opmupyemole KomnemeHuuIL. 3HaeT OCHOBHBIE CIIOCOOBI 3aJaHHA OylIeBOH (DYHKI[HH,
yMeeT CTPOHTh TaOIHMI[y HCTHHHOCTH (DOPMYJIBI.

Teopemuueckan uacme.

X Xn

Byaesoit Qynxuueii y_f( A1425- "’X") OT N IepeMeHHBIX XpXysees
Ha3bIBaeTCsA Mo0asg QYHKIMS, B KOTOPOH apryMeHThI H (DYHKIIHSI MOI'YT IIPHHHMATh 3HAUEeHHE
b0 0, moo 1.

ByneBy (pYHKIIHIO OT N MepeMeHHBIX MOJKHO 3aJaTh TaOIHIIeH HCTHHHOCTH, B KOTOPOI
HaOOpBl 3HAUYEHHH apryMEHTOB PACIIONOKEHBI B ITOPSJAKE BO3pacTaHHI HX HOMEPOB. CHayasla
HIeT HaOOp, IMpeAcTaBISIONHH co0oi ABOHYHOe pazinoxeHHe (0 (3ToT Habop mmeeT HoMep 0);
3aTeM HAET HAOOP, SBJISTFOIIHHCS JBOHYHBIM Pa3IOKeHHEM 1, moToM 2, 3 H T. 1.

OTpunanne - OyiieBa QYHKII OZHOH ITepeMEHHOH, KOTOPasI OIpeAeIIeTcs ClIeayIoIeH

TaOIHIIeH HCTHHHOCTH

X 0 1 O003HaYeHHT

f(x) ] 0 X

X

2

HexoTopkle 31eMeHTapHBIe OyIeBH (PYHKITHH ABYX IIePeMEHHBIX ITPHBEJIEHBI HIKE.

xy | x&y xVy xBy 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

C ITOMOMIBIO CYITEPITO3HIIHH AIIeMeHTaPHBIX OYIeBBIX (DYHKIIHIT MOKHO ITIOCTPOHTh OoJiee
CIIO’KHBIE () YHKIITHH, KOTOPBIE MOI'YT 3aBHCETh OT JIIFO00I0 YHCIIa TIEPEMEHHBIX. 3aIHCh OYIIeBHIX
(QYHKIHIH 4Yepe3 sleMeHTapHble OyIIeBBI (PYHKIIHH OyJeM HazbIBaTh (POPMYJIOH pPeaIH3YIONIEH

TAHHYIO (P YHKITHIO.
TI11s1 Gomnee KOMITAKTHOI 3aIHCH CIIOYKHBIX (DYHKIMIT BBEJEM CIELYIOIIHE COITIAIIIEHIS:
- TOOKYMEHT NOANMCAH — ~  ©
SNEKTPOHHOW MOANMChIO DﬁI{ﬂK:
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 L _ '~|v'
Bnapneneu:  lUeBayxora Tareana AfexkcanapoBHa JBIBAET B CIIEVIOLIEM TOpsiaKe:, ( & ., )
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J71s1 paBHOCHIIBHEIX CBSI30K (B CKOOKax) IIPHOPHTET OITPeJelIseTCs ClIeBa Ha IIPago.
[IprmMep. PaccTaBHTE CKOOKH B (DOPMYTIAX:

l)xLsz{%x; 2)};4'3;{.2; 3)}{%}!)**2‘}}{*5}?&
—Z.

Pemenne: 1) B popmynre X ¢ y = z ® x cxobu PACCTABILIFOTCS  CIIEAYIOLIHM
o0pazoM:

(x ¢ y) = (9 %)

2) T.K. OIlepalHs V' CimbHee olepaliH ¢  COITIaCHO 3aMeYaHHIO HMeeM ((X V y)
¢ z),

3) B popmyne (X @’ y) < zZ ? X ¢ y ¢ Tz HCIOIb3yS BBeJeHHOE CTapIIHHCTBO

CBSI30K; TIONyYaeM, 4TO JaHHas popMyma pasHocmmeHa (x @ y) = (z 2 ((x ¢ y) ¢

(7z))).

[Tprmep. CocTaBUTh TaOMMITHEI HCTHHHOCTH IS (POPMYT:

a x - 7 2ly®x) . g xllyvz)¥ixaz)

PenieHue:

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

paBHOCHIIBHA X < ( J >y Dx] ), @ TaOJHI[a HCTHHHOCTH IIPHMET BH/I;

X |y | ) (y®x) y x = ()
>(y® x| >y®x)

0 0 | 0 0 |

0 | 0 | 1 0

1 0 1 1 1 1

1 1 0 0 1 1

5) COCTaBHM TaﬁJ]III_[}" HCTHHHOCTH JJIA (prMyHBI X‘ ( [ yv L H’ ( XNZ ]
X\ Y 2y | Ay (x| XAz) PV F(x7Y)
& 7 |
. 2 ( XNZ )
0| O 0 | | | 0 | 0 |
0| O 1 | 0 | 0 | 0 1
0 1 0 0 1 1 0 1 0 1
0 1 1 0 0 0 0 1 0 1
1 0 0 1 1 1 0 1 0 1
1 0 1 1 0 1 1 0 0 1
| | 0 0 | | 0 | 0 1
AOKYMEHT NoarnmMcAH
SNEKTPOHHOWM NOAMUCHIO 0 1 0
Ceptuchmkar:  12000002A633E3D113AD425FBS0002000002A6
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@QopMyIa HA3BIBACTCSI TOXKIACCTBEHHO HMCTHHHOH (JIOJKHOHM), €CIIM OHa IIpHHIMAET
sHaueHHe 1 (0) IIpH BceX 3HAUEHH X BXOMSIIHMX B HEE TIEPEMEHHBIX.

[IprmMep. SBmsgercs, i popmyna (X 2 y) 6y )X TOXJIECTBEHHO HCTHHHOM?

X| vy | x| y|x? x 2y (x 2 vy
y LY Ly)? X

00| 1|1 1 0 1

ol 1|10 o 0 1

1lofo| 1| 1 0 1

11 (oo 1 1 1

CDGPI\{}"HE], PdBHA 1 IIPH BCEX 3HAUCHHAX BXOJAIIIX B HEC IICPEMCEHHDBIX, CIICTOBATCIIBHO,
OHd TOXRACCTBCHHO HCTHHHAMA (TEIBTDHDI‘HH).
KﬂHTpﬂﬂbelE BOIIPOCHI H 3a/JaHHH.

1. TlopSmoK BEIMOJIHEHHS JTOTHYECKHX OIEPAaIfHH.
2. Kak omnpedennurs YiciIo CTPOK B TaOIIMIlE HCTHHHOCTH.
3. CocTtaBuTh TaOTHIIY HCTHHHOCTH JaHHOH OYIIEBOH (PYHKIIHH:

1 (x®yz]3xvz 16. x-ly®zvy)

). [xly]2{zy &x] 17. XVyI9y

3. [(x2y)®(zvx] 18. (x®y)zVx

4 (xVy|8(Zey) 9. (x3y)®(zvy)
5. (xvy3z)®y 20 [X[y)zvX

6. XVY2y 1. ((x2y]@z)-y
7 (x¥y vz 2. (xbyle(z0y]
g (xy2z|vx®y 3. [[(xVy|®z)sy
o |X|y|zoyvx] 2, [xy®z)2X

10, (x?yz|®X 5. x®(yvz|By
11. XVYZ?Xy 2. XFyViyvz)
12. (x®y](zvX) 27 X[y @y zx]
13 (xVy|®(z9y) g X3y(xV(y®z))
14, (x¥y)@zVXx 0. (x®z)lzxVy)
15 (xVy=2z]®y 30. xly2z)-[y®z)

Pexomenoyemana numepamypa:
OcHOBHAA JIMTepaTypa:
3apurioBa, 3. P. Jlekipm 1mo ZHCKpeTHOH MaTeMaTHKe. MaTeMaTHyecKas JIOTHKA: yueOHOe

mocobue /D P Rantmora M T Koxotumkora JI. A. CeBacThbSHOB. — MocCKBa | PoccIiicKHIil
AOKYMEHT NoarnncAH

SNEKTPOHHOW MOANUCHIO — PexaM foctyma:
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6
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Xarrapt, P. JInckpeTHas MaTeMaTHKa IS IIPOrpaMMHICTOB : yueOHoe rmocodme / P. Xarraprw.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — Pexzm JocTyIa:
http://www 1prbookshop.ru/12723 html

IIpakTHueckas padora Ne8. IIpumMeHeHHe 32aK0HOB AJIre0pbl JIOTHKH.

Ilens 3anamua. 11pnoOpecTH HABBIKH BBITIOTHEHHS PABHOCHIBHBIX ITPpe0Opa3soOBaHHI C
IIPHUMEHEHHEM 3aKOHOB alreOphl TOTHKH.

3HaHUA U yMeEHUA, npuodpemaemple CHYO0EHMOM 6 pe3yjibmame O0C60C€HUA MeMbl,
ghopmupyemole KomnemeHyuu. 3HAeT OCHOBHBIE 3aKOHBI ainreOpbl JIOTHKH H YMEEeT
IMIPHMEHATh HX IS ITpeo0pa3zoBaHH s OyIIeBBIX (PYHKIHIA.

Teopemuueckana uacme.

ByneBsl pyHKIHH ) B {; Ha3pIBaIOTCSA SKBHBAJIEHTHBIMH, €CIIH Ha BCSKOM HaOope

ﬂ]-’ E’i-i-i-rﬂ gl L
( n ) HyIeH H eIHHHI[ 3HaueHHSI (QYHKIHI coBMmajgarT. (OOCO03HaYeHHE

SKBHBAJIEHTHBIX (PaBHOCHIBHBIX) (DYHKIIMI CIeIVIOIIEE: f1=f2 ym (152

OcnopHble 3kBuBajteHTHocTH (H.H !, H 2 , H 3 .. 03HauaroT HeKOTOpBIE GyIEBbL
(OYHKIHH): B
1. 3aKOH JBOMHOI'O OTPHIIAHH . H - H

2. Unemmotentnocrs: HH=H HVvH—=H

e

3. KOMMYyTaTHBHOCTB: HyxHy=H,*H,

&rvr$r~r‘r¢

, IS CHMBOII & O3HAYaeT OOHY H3 CBA30K

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

4. ACCOI[HAaTHBHOCTB: , TIIe CHMBOI ¢ O3HAYACT

OJTHY H3 CBSI30K &V, 0,~
5. JIHCTPHOYTHBHOCTb: Hlﬂ( HEVHg)z[ HlﬂHEJV[ HlﬂHBJ

H,V(H,AH3)=(H,VH,|A[H,AH,) |
H . AH,=H AH, H VH,=H AH,

2

6. 3axoH ae Moprasa: ,

7. IlpaBHia IOTTIOINEHH . H, V| HE"&"HIEHI :, H, Al HEVHI_]=H1_

8. 3aKOHBI CKIICHBaHI I HlﬂHZVHlﬂH_EzHl , [HIVHEJ ’ﬁ‘( HIVH2J=H1

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

10. TlpaBwria oreparmii ¢ komcramtamm: HV1=1 —~— HAl=H ~ HVO=H
HAO0=0

Bce nprBegeHHBIE COOTHOLIEHH S JIETKO ITPOBEPSIOTCS ITO TaOIHMI[aM HCTHHHOCTH.

[Iprvep: YIpocTHTh (hOPMYIIBI, HCITOIB3YSI OCHOBHBIE 3aKOHBI SKBHBAJIEHTHOCTH:

\y XIVXVXIVYZ=IVYI=IVJIVIVJI=IVJVX .

2) . N

X?Y=XVy 6] XFy=xXVy, 6
(x2y)Ay2x = ((x2y)ay)vx=(=(x2y)vay)vx =
3 12) X y=xXVYy
L(XAYVAY ) VX=(yVayAX)VX=yVx = ydX;
NOKYMEHT NOAMNMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ceptudukar:, 12000002A633E3D113AD425FB50002000002A6
Bnageneu;

3)
XY ZVXYVXYZVXIVXZ=XZ| TV Y |VXYVXIVRZ=XZV XYV XIVX 2=
=(xeVXZ)\VIxe VX z)Vy=xZVI V[ xVX|Vxy=xvzVxy=x[1Vy|VI=xve;

4)
xl\fxzx3-x_1x2\fx3=x[,(_xz\fx3_]v(_x_lxz_]x3=(_xl\fxzxﬂ\f(_ﬁ\fxﬂ:xl(_xz\fx3)=

i,xlv x2x3\fx1v xz\fx3= xl\f xzv X3

[Tprmep: C moMoNb0 PaBHOCHIBHBIX MTPeoOpa30oBaHHI YIIPOCTHTEL (POPMYITY

xy2XVy|z

BT o

2N

AN

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

[TprmMep:. ITpoBepbTe, OYAYT IIH SKBHBAIeHTHBI CIEIYIONTHE (DYHKIHH:
(x?z)[y=z); (xVy)2z.

C ITOMOIIBIO PaBHOCHIBHBIX ITPe00pa3sOBaHMI IIOITYYAEM, YTO
(X—> z)(y%z] E(I’VZ)(FVZ)EﬁvZ?VEZVZEJ{_}NZEMVZE(J{VJ})—)Z

T.C. d)}*’HKL[HH JKBHEAJIICHTHBI.

HIME JloKa3aTh paBHOCHIBHOCTE (va ] (X Vy _]EX

= =

J !
KﬂHTpﬂ.]]belE BOIIPOCHI N 3a/JaHHA

. TloKa3aTh CIEIYEOMIHE PABHOCHTHHOCTIL
1. XVY=XAY 3. XVY=Xdy 15.
(XVyA[xVy|A(xVZ)=X
) XAY=X[y 0. Xy=xVy 16.
Ry yVzE(RVy vy
" [JOKYMEHT MOANUCAH '”””"""'l";J_/JEx 17. xO(y®z)=(xDy)Dz

SNEKTPOHHOW NOAMUCKIO T
XVy 5. XYAXVY|Z=xy2

LllebGayxoea TateAHa AnekcaHapoBHa
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6. X?Y=EXVY 13. XOY=XAYVXAY 5o XFY=10yOxy
7. xV[yAx)=x 14. xVyllxvy)=x 21. X o y=(xVy|[xVy]
2. TlokazaTh, UTO (POPMYIIBI bva , anb>a , anb=b HMEIOT TY K& TaOIHiry
FCTHHHOCTH, YTO M HMIDIHKarus 4= b
3. IIpomepbTe, OYAYT I SKBHBAIIEHTHHI CIEAYIOIHE ()YHKIIHH: |
1. x2(y®z), (xdy)S(x>z]) 11 X(yAz),
(xoJV(RVZ] ,
2. xAly®z),  (xAy)®(xAz) 12. [yVX|®(yAz),
x®ylv(x&z)
3. XAlyez),  [xAy)el(xAz) 13. x®y,y®x
4. xVlylz),  (xvyll(xvz) 14, XV),Xo)
5. x®(ysz),  (xdy]elxdz) 15. XVY.X[Y
6. xlly2z), (x|y)>(x|z] 16 XAJ,XVY
7. xAly»z),  xyzVX|y 17. xlyvx)x
g, xVliy=2z), (xvy|]>(xvz] 18, XAYAX,X
o} X@(y—}z), (Xy)H(X$E) 10 XnyZ,Zfoy
10 x¥lyez),  (x¥y)e(xdz) 20, xVyz.(xvyllxvz)
4. lIpeoOpasyiTe (POPMYIIBI, HCIIOIb3YSI OCHOBHBIE 3aKOHBI SKBHBAIIEHTHOCTH:
TR ANARY, 11. XYVXYVXyvVyvxy
o XVYVXYVXY 12, [xzVz)VixyzVi|
3 XVXYVXYVX 13 XJLVXYZVXY
4 XVyVYyVyvxy 14 XYIVXJZVXYI
5 XYZIVXYVXYIVY1 15 X?ZVEV_YVZVX?VX?
< XYIVXVIVZVyZVRyZ 6 XyzVyVIVxyzVxVyVz
7 XyZVyzVxyVxVy 17 XYIVyZVXVXVYVI
e XIVXyZVXVyVIVXyIVyz g XyzVxzVyzVyVi
o XYLVXYVXVZVXI 1o (xVyvaz|(yvy)iyvz)
10 XYZVXVIVXVyVZVxyz o0 XyVXxyzVxVaxyzt

Pexkomenoyeman numepamypa.:

OcHoBHaf JIUTEPATYPA:

AOKYMEHT MOAMMCAH
SNEKTPOHHOW NoAnUcChio
Ceprudnkatr: 12000002A633E3D113AD425FB50002000002A6

Bnapenel;: LleBayxoea TateAHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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JlonmoJIHHTE/ILHASA JIMT epaTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHOe ImocoOue / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — PexzmM JocTyIa:
http://www 1prbookshop.ru/12723 html

IIpakraueckas padora Ne9. /[H3bIOHKTHBHBbIE H KOHBIOHKTHBHbIE COBEpPIIIEHHbIE

HOpMAaJIbHbIE (DOPMBL

Iens 3amamus. 1lpnoGpectn HaBeikH mnocTtpoennss CKH® (CJJH®) c¢ 1moMoOIbro
Pas3IIYHBIX aJITOPHTMOB.

3HaHUA U YMEHUA, npuodpemaemvle CmMyOeHmMOM 6 pe3yjibmanme O0C60€HUA MeMbl,
ghopmupyemoie KomnemeHyuu. 3HAaeT OCHOBHBIE 3aKOHBI aureOpbl JIOTHKHM M YMEEeT
MPUMeHATh anropHTMBI mocTpoeHnsI CKH® (CJIH®) OyneBbIX (PyHKIIHII.

Teopemuueckan uacme.
S=4G

MHoOKecTBO BcexX OyIIeBEIX B 0asHce 00pa3yroT 0yJaeBy aaredopy. Ecmm x

- JIOTHYeCKas ITepeMeHHas, a=0 € [U,l] TO BEIPAXKEHHE
U ' L O i LI I B
F26t e 0=16666 = T =
15015 ,
Ha3bIBAeTCA INTEPOH. JIMTepsl X HM X Ha3bIBAIOTCA KOHTpapHBIMH. KOHBIOHKTOM
HA3BIBAETCS  KOHBIOHKI[MS IJHTep. JH3BHOHKTOM  HA3bIBASTCS  JH3BIOHKI[HS  JIHTED.
JAN3bIOHKTHBHOH HopMaJbHOH ¢ropmont (JIH®P) HaspiBaeTCsS TU3BIOHKIMMS KOHEYHOIO Y CIIA

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

[Iycts pynHkipia f 3armicaH B Oasmce 51 JlanHasg (PYHKIIHSI TPHBOIHTCI K HOPMaTIbHOM
(opMe CIeIYEOIIHM ITyTEM:

1. Bcrionp3yeM 3aKOHEI e MopraHa, 4To0sI Ipeo0pa3oBarh GOPMYITY K BHAY, B KOTOPOM
3HAKH OTPHIIAHHS OTHOCSTCS TOIBKO K OTJIEIbHBIM IT€ pEMEHHBIM,

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

3. nanee cieayeT HCIIONB30BaTh 3aKOHBEI JHCTPHOYTHBHOCTH, IIPHYEM IIEPBBIH 3aKOH
TUCTPHOYTHBHOCTH i1 IpuBeaeHHI K JH®, um BTOpoH 3aKOH MJUCTPHOYTHBHOCTH IS
npuBeieHHI K KHO.

Ecmi B kKa)X0M WIieHe HOPMAIIbHOH (DOPMBI ITPEICTaBIIEHEI BCe IepeMeHHbIE (JTHOO caMH,
MO0 HX OTPHI[AHHS), NPHYEM B Ka)XXIOM OTJelIbHOM KOHBIOHKTE HIH JIH3BIOHKTE JF00as
NepeMeHHass BXOAUT POBHO OAHMH pa3 (imbo cama OO ee OTpPHI[aHHE), TO 5Ta (popMa
Ha3bkIBAcTCS coBepineHHoH HopMaJasHoR gopmon (C/IHD® nom CKH®D).

I Iprvep: 1o gaHHOH Tabauie HCTHHHOCTH ITOCTpouTs CJJHOD.

PelreHne pacCMOTPHM Ha ITpHMeEpPe (DYHKI[HHI fix,y,z) , 3aJJaHHOI TaOJIMYHO:

X y z KoHcTHTYeHTHI 1 KoHcTHTYeHTH ( flx,y,z)
0 0 0 X-yZ xXVyVz 0
0 0 1 XyZ XVyVz 1
0 1 0 XyZ xVyVz 1
NOKYMEHT MOANWUCAH — = 0

SNEKTPOHHOWM NOANMUCHIO XVyVvz

CepTucbukar: - 12000002A633E3D113AD425FB50002000002A6
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Koncruryenrbl 1 (IH OCHOBHBIE KOHBIOHKI[HH ), BKIIOUEHHble B TaOIHILY,
COOTBETCTBYIOT KOHKPETHOMY HaOOpy HYIEH H eIHHHI[, KOTOpPbIE IIPHHHMAIOT IEpPeMEHHEIE
X,¥,Z  CTposrcs KOHCTHTYEHTHI 1 IO CIEAVIOIEMY IIPAaBHIY: IlepeMeHHas BXOAHT B
IIPOM3BEIEHIE CaMa, €CIH Ha JaHHOM HaO0ope OHa IIPHHHMAET 3HAUYeHHe |, B IPOTHBHOM CIIy4ac
B IIPOM3BEIEHHE BXOIHUT €€ OTPHI[aHHE.
IIpaBuiao nia nmocrpoennsa C/AH®: cnexyer BHIOpaTh CTPOKH, B KOTOPBIX (DYHKIHA

paBHaA 1:, d 3dTCM B34ATb AJH3BIOHKIHIIO COOTBCTCTBYIOIIHX KOHCTHTYCHT 1. Tak ama Harero
ITPHMEP4d, HMCCM

flx,y,2)=XV-ZVX-y-ZVX-J-ZVX-V-ZIVX-y-Z.

[IprmMep: I1o manHON Tabmuile HCTHHHOCTH ITOCTpouTh CKHO.

Pemmennie: Koncruryentbl 0 19 HaOopa HyleH H eIHHHI] (KOTOpBIE ITPHHHMAIOT

nepeMeHHble  X,Y,Z ) CTPOHTCS CIeAYIOIIHM 00pa3oM: IlepeMeHHAs BXOIHUT B JH3BIOHKITHIO
camMa, €CIII Ha JaHHOM Ha0ope OHa IIpHHHMaeT 3HaueHne 0, B IIPOTHBHOM CIy4Yac B
II3BIOHKIIINIO BXOAHUT €€ OTPHIIAHHE.

IIpaBuiao pia nmocrpoennss CKH®: cienyer BIOpaTh CTPOKH, B KOTOPBIX (PYHKIIHS
paBHa (, a 3aTeM B3S4Th KOHBIOHKI[HIO COOTBETCIBYIOI[MX KOHCTHUTYeHT (0. B pesyimbTare
ronyuurcsa HekoMass CKH®. Tak aj1sg Harero mpumepa, HMeeM

flx,y,z)=(xVyVz]{xVyVZ]{xVyVz].
OrmmcanHpiii crmoco6 HaxoxaeHHs CJIHO®O (CKH®) mo TaGmiile HCTHHHOCTH OBIBaeT
yacTo OoJiee TPYIOEMKHM, YEM CIIEIVIOIIHIT allTOPHTM.
1.1 naxo:xnennn C/IH® nanHy0 (QopMyITy IpHBOIUM cHavyana K JIHD.

2. Eciu B HEKDTDPBIﬁ KOHBIOHKT K HES BXOJHT CKd*XCM IICPEMCHHAA Y ., TO BTOT

KOHBIOHKT 3aMeHSeM Ha SKBHBAJIEHTHYIO ()OPMYITY K ’A‘(.y Vy] H, TIPHMeHSS 1-H 3aKOH

TUCTPHOYTHBHOCTH, IIPHBOZHM MOIydeHHYI0 ¢opMmyny K JHO®. Ecmi HegocTarommx
IIePEMEHHBIX HECKOIIBKO, TO IS KaXKJIOH H3 HHX K KOHBIOHKTY J00aBJISIEM COOTBETCTBYIOIIYIO

dopMyITy BHIa [_Jr' vy ]
3. Eciin B noiyyeHHOH JIHMD mMeeTCs HECKOIBKO OAHHAKOBBIX KOHCTHTYEHT €IHHHIIBL,
TO OCTaBIISIEM TOJIBKO OAHY M3 HHX. B pesyibrare nmonydaerca CJIHD.

3Jameuanne: /119 nmoctpoeHnsas CKH® IH3BIOHKT HE COJAEPKAIHH CKAaKEM IIEPEMEHHYIO

DVy-y

Y 3aMeHseM Ha 5SKBHBAJIEHTHYIO (DOPMYIIY
I CTPHOYTHBHOCTH.

[Ippvep: Iloctpouts CKH® pgma ¢yHxpm F  IIpH ITOMOIMH SKBHBAIEHTHBIX
IpeoOpa30OBaHHII

H, TIpUMEHSIeM 2-H 3aKOH

Y

F=x|ly®z)=xV[y®z|=xV(yzVyZ)=XVyz-yz=xV|
L[V yVZ){XVYVZ|-CKHD
[Iprvep: C MOMOIIIBIO SKBHBAIIEHTHBIX ITPe00pa3oBaHMil IpuBeauTe hopmyry K JJHD, KHOD,

OJOKYMEHT NoarnncAH
SNEKTPOHHOW NOANUCHIO

a1l

VZ)yV

<l

Ceptuchukat: 12000002A633E3D113AD425FB50002000002A6 e .
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Nencreutened: ¢ 20.08.2021 no 20.08.2022

26

)=xV(yvz){yVe)



F=[X-y9) o y=(XJVZ) o y=(xVyVZ)o y=[xVyVIVY| XV YVIVy|=
=X-y-ZzVy=X-y-2-y=(xVyVz|7-KHD
g npuseaeHnd F x JJH®, mpumeHNM ITepBRIH 3aK0H JHCTPHOYTHBHOCTH.
F=xyVyyVi:-y=xyVi-y=xyVi-y-/[HD
[TpmBegem pyuximro F x CJTHO:

F=xyVviy=xylzVI|VIy|xVX|=xJzVXYIVIZEXVIyX|=xJZVXYIVXYL.

HpI[EE,I[EM d)y]-lICL[HIG F x CKH®O:

e o e o
Hprmep HpHEer.:TH (bym{mm K I[HCIJ chcmﬂbayﬂ 1 -BIH 3aKOH ,[[HchHﬁyTHEHGCTH

XY Xy T{yVe)]=x-J(XVyVZ){yVz)= (xywxyyvxsz(yVZ_J ~3moKH®
=(0Vx-yVx-y-z) yvz)=(x-JVx-§-z - yVz)=—3modpyeas KH®

=XV yVx-y-z-yvx-yzvx-y-z.z=0vVOVx-y-zVx-y-z=xy-zVx-y:z—amo [JH®D
[Ipmmvep: IIpuBect @ymmm _K KHO, HCIIOTIb 3y 51 BTOPOH 3aKOH ,[[Hc:frpHﬁyTI[BHQGTH. |

XV VX YVZ=XVYAXYZ)=XV Y XVY | 2=XV Y2 (X VY =XV y-z)[ x VXV |=

=\ xVyl(xvz){1vy|=(xVy){xvz]- smo KH®

I Iprmvep: 1o maHHON Tabmauie HCTHHHOCTH ITOCTpouTs CJJHD:

\’ ]bb

X y z OCHOBHBIE flx,y,z)
KOHBIOHKI[HH
0 0 0 f'_)_/'f 0
0 0 1 g.y.z 1
0 1 0 R.y.f 1
1 0 0 XyZ 0
1 0 1 X.y.z 1
1 1 0 ny 1
| 1 1 X-y-Z |

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

1. Crporm CAH® a1 oTpHIlaHHA XY INX Y LVXY'I.
2. I/IGHGJILSyEM 3aKOHEI e MopraHa, rmoimydyaeMm

== T V2= R IAT P A 2= 0V VYRRV by |

NOKYMEHT NOAMNUCAH
SNEKTPOHHOW NOoANUChEIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 IPOChI H 3a1aHHH
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHAa
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2. AmropurMsl rioctpoenusa CAH® u CKHO.
3. Kaxkme u3 cneayronpx () yHKI[HI 3allHcaHbl B HOPMAaJIbHOH (pOpMe, a KaKHe HEeT?

i % i i

1 xVy=z; 2. [_X'yVE_]'[_ZVX_]; 3
(XVZVE}ky{Eth |
1. XYVEy(xvyl; 5. Xy ZXXVIyVX, 6.

xVyVyvVz|z{zVx);
- X YVXIVYZ-XVZI; ¢ (xVyvzllyvxyVi); o XJIVRYVXVL;

YO

0. XIVXYIVX)Y] 1 lyevaxyvelxvyvxz); o XIVXYVXYI,

13. XYVFVWVEVW? 4. lxvyvzvt|(xvylt; 5.
xVyVZVixVyz); -

l6. XYZVXYIVyz(xVz); 17.  XVYVIVXyVyz; 18,

wavixvyliyvz); -
19,  (XVYVI)|xVyVz|[xVy); 0. XzVxyVitVxyu, 1.

(xVyVz)x{zVx).

S. ITpuBectn cnexyronme popmysl K JJHO 1 KHO # mo Bo3MOKXKHOCTH YITPOCTHTS.

1. xV)yz, 2. XV 3. Xe )i

4, XYooz 5. XY oXy; 6. X y=z);

7 XVIxdyl; g XyVyIVI; o XVYIVXJL,

0. XVyVZxvxy, 1 lxeyvzlyvEz); 12.
XyzVx [ xVyVzVxz|Vy;

13. X'Y'X‘WXYZVE’); 14, X'yzVy; 5. Y yVX-1);

16, (XOF2z®x); 5 [xby)@zx; 18 (xVz)¥[ydz);

o, (XJI2xyVz; 5 xVyex®i; 21, X YVXYZVI.

6. IlpuBectH ¢yHKIH K coBepmeHHBIM QopMmaM (CIH® u CKH®) myrem
SKBHBAJIEHTHEBIX ITpe0o0pa30BaHHH.

J b J Y

| XYVxyzvi, , lxVz)lxVy], 3 XVYVIX,
g (XVyVzlylyvzls s xeyz; 6 JVX(yVij);
- {xyvz)xdxzvyl; g xVy=xz; o |yvz|®xyi;
10 | X¥yVyZAx; 11, Xo X'YAZ; 12, XAYVI,
13. XV, 14, Xy(x2y); 15. [x2y]2xVYy;
16. x>yz; 17. (x2y)2x; 18, Xy y=>x);
19. XVy=x-z); 20, Xyzt; o1, (yVz]®xy.
7. Ioctpoures CJJH® n CKH® mna QyHKIMI 3aJaHHBIX BEKTOPOM 3HauyeHHH OyJIeBOH
(pyHKIQHH. | |
OKYMEHT MOArNMcAH ‘ :
BH%I{TF{JHHGF'I H%JZII'IMCI:}U 4. “UUUJ: 5. (0011 1010 .]:
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 ‘ \. ' \.
Engneneu: Lebayxoea TatekAHa AnekcaHapoBHa 5. (1110 1100]: 0. “UUU UU 11)3 10.
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11 (1101 0000 0011 0110); 1, (0000 1111 0101 1100);
13. (1001 0000 0011 0100); 14 (0101 0110 0010 0111);
15 (0001 1100 0011 1110); g (1101 1111 0011 0001 );
17, (1111 0000 1111 0110); g (0101 0110 0101 0110);
1o (1000 0110 1011 1111); 4o (1010 1111 0111 0000 ).

8. JlokaszaThk paBHOCHIBHOCTH ITyTeM IpHuBeAeHHS K C/IH® mm CKHO:

1 XYy=XVY; g, X?PY=YIX; 15. (x2y]2>y=xvy;

2. xlxvyl=x; 9. XYVXY=X; 16. X2 y=2z]=xnyz;

3. XVXX)=XVy, 10.  XVXY=X; 17.
(x=2z)ly=2z)=(xVy|2z;

4. XVY=XY; 11, XVXy=xvy; 18, x(yvz)=(xay)v(xaz);

5. XPYEXY; 1. X[XVy)=xy; 19. Xo y=(x2y|aly=>z);

6. (XVy)xVy|=x; 13 (xVy|Alxvy)=x; 0. X?PY=Y2X;

7 Xo Y=Y o X; 14 XV(EAy)EXVy,

9. C NOMOIIBIO SKBHBAIIEHTHBIX ITpeoOpa3oBaHHi IpHBeanTe (popmyny kK JJHOD, KHO,
CJIH®D, CKHO.

1 Xy 3. I¥X «[X[y); 15. X¥yIxVyex|y;
2. xBy; 0. [[xly)»z]®y; 6. (XVy)3zDx);

3. X<y 10. (xVy )2z OX); 17. (23] o ylx);

4. XVY; 1 (x[y)®(z9%); 15 ((xvy|2z)@y;

5. xy; 1. [29x)®(x[y); 9. x¥y2x|y®x;

6. Xxdyz; 13, (XVYRZO%); 0. [XVY)RzX].
- X 4 xdy|®z)yx;

10. ITpoBeprTe ABYMS criocoOaMH, OYIYT JIIH 3KBHBAJIEHTHBI CIeAYIONTHE (PYHKIIHH.
1) cocraBimeHneM TaOnHi] HCTHHHOCTH, 2)npuBeaeHHeM K CJIHO mwm CKHO c
ITOMOII[BIO SKBHBAJIEHTHERIX ITPe 00pa3OBaHHIA.

1] XVVy,x=2y; 11 xﬂ(y ] (xhy']*-r[:xﬂz:];

2. XY, X oy 12. xViylz),(xvy]l[xvz);

3 xVy,x®y; 13. X$[_Y'}3_]s[_x')Y)H(X¢3)s'

4 xyVz,x{yvz); 14 x2y®z),(x>y)D(x>z);

5. (x?ylz,xdyz; 15. x|ly=2z),(x|y)=>(x[z);

6. XV X,[xoy)z; 16. XAly=2z),(xAy)?[xAz);

7 [XVy),XAY; 7 xviy=z),(xvy)3(xvz);

g X2y, XVy; 1R x®(y2z),(xy) o (xDz);
NOKYMEHT NoanncAaH : v | : :
SNEKTPOHHOW MOAMUCHIO 9 x¥lyez)(xdy|elxdz);

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 f $ ] [ ] @ ( ]
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OcHoBHAs JIMTeEpaTypa:
3apuriosa, 2. P. Jlekigu 1o JUCKpeTHOH MaTeMaTHKe. MaTteMaTH4yecKas JIOTHKA: yueOHoe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbsIHOB. — MocKBa : POCCHIICKHIT
YHHUBEPCHTET APYKOBI HapomoB, 2014. — 120 ¢. — PeximM mocTyria:
http://www 1prbookshop.rv/22190 html

J{onmoJIHHTE/IbHASA JIUT epaTypa:
Xarrapth, P. JI[uckpeTHas MaTeMaTHKA JUIS IIPOrPaMMICTOB : yueOHOe ImocoOue / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 ¢. — PexzmM JocTyIa:
http://www 1prbookshop.ru/12723 html

IIpakTHueckas padora Nel). AaropurTMbI NocTpoeHHs MOJTHHOMOB JKerajakmna.

Ilens 3anamua. 3aKpelTh HABBIKH ITOCTPOEHHMS MHOrouwiIeHa JKeramkmHa MeTOJaMH
PaBHOCHJIBHBIX ITpe00pa30BaHHI H HEONPeAeIeHHBIX KO3 (P(HIHEHTOB.

3HaHuA u ymeHus, npuodpemaemvie CcHy0eHMOM 6 pe3VJbmame 0C60€HUL MeMbl,
gopmupyemole KomnemeHUUIL. 3HaeT alIrOpPHTMBI ITOCTPOEHHS MHOrowieHa sKerajikHHa H
yMeeT HX IIPHMEHSTb.

Teopemuueckasa uacme.

MHokecTBO OyneBBIX (QYHKIMI, 3aJaHHBIX B Oasuce JKerankHHa 5—l$aha1]
Ha3kIBacTCA anreOpon JKeraikiHa.
(OCHOBHBIE CBOHCTBA

H ®H,=H,®H,, H,AH,=H,AH,

. KOMMYTaTHBHOCTB | , |
H ®H,®H;)=(H, ®H,|®H,,

2. dCCOIIHAaTHBHOCTD
H AH,AH,)=(H,AH,|AH,

3. TUCTPHOYTHBHOCTH Hlﬂ[-H2$H3..]=[..Hlf‘Hz..]$ |H AH;|
4. cBoitctea komcranr HA1=H, HAO0=0, H®O0=H

5 H®H=0, HAH=H _
Vr1eep:xnenne. Uepes omnepaipii anreopsl JKerainkiHa MOKHO BBIPA3HTh BCE IPYTHE

2

3

GYTIeBBI ()Y HKI[HI:
x=10x, xVy=x®y®xy, x~y=1® xD y,
x2y=10 xD xy, xvy=10x0 yOxy, X y=1® xy.
Onpenenenne. [TommroMoM JKeramkiHa (ITOTHHOMOM IO MOAYTIO 2) OT N MepeMeHHbIX
X, Xy, X
1240 ’

1 Ha3bIBaeTCS BRIPAKEHHE BHIA
Plx;,Xq, .00, X, =€, ® e, 0,%,D...8 ¢, x Ocpx;x,0...0cy,  xx,...%,,

IJle TOCTOSIHHEIE K MOI'YT IIPHHNUMATE 3HaYeHH 0 i 1.

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

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

OCHOBHBIE METOJIBI ITOCTPOEHHS ITOJIMHOMOB JKerainkitHa:

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

ACKYMEHT TOANMUCAH 1eHTOB. [lomiHoM JKeramkimHa, peaaqH3yIOINHH
SNEKTPOHHOW NoAnncChbIO
Ceptudbikat;  12000002A633630 11 3AD426FBS0002000002A6 BHIIE
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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. C
HarizeM  KO3()(pHITHEHTEI k. Jlmg »STOro  IoclIeJOoBaTelbHO  ITPHAAIHM

X, Xy, ooy X

IICPEMCHHBIM o 3HAYEHHS H3 KaKIOH CTPOKII TaONMHIBI HCTHHHOCTH. B mHTOre

n - n
ITOIIYVHHM CHCTCEMY H3 2 YPABHCHHH C 2 HCH3BCCTHBIMIL, HMCIOIIIYIO CAHHCTBCHHOC

pemneHHe. PernmB ee, HaXomHM KO3()(HIHeHTHI ITOTHHOMA PXp,Xp, .. *xn]

[Iprmep: ITocTponTh ImomHHOM JKerankiHa () YHKIHH

) [lx,y)=x2y, & [1X,),2)=((xdy)?Z] .
PenieHue: a) 1 CITI0C00. SarMIneM = HCKOMBIM  TIOMHHOM B BHIIE
Plx,y)=c,®cx®c,y®cpyxy

[lome3ysch TabimiEe HCTHHHOCTH

X 0 0 1 1
y 0
Xy ] ] 0

HGJI}"{E],EMIITG |
f(0,0/=P(0,0)=c,=1,

f(0,1)=P (Ul]‘c{}%cz:l
f(1,0)=P(1,0)=¢,® c,=0,
fI1,1)=P(1,1)=c,® c,®c,® cpp=1.

X
OTKy a2 IIOCIIeIOBATEIILHO HaXOJIHM,
CrenoBaTelbHO,

P(x,y)=1® x® xy.
2 crtocod (MeTof rmpeoOpazoraHKS (popMyIl.) UMeeM

xy=xVy=x-y=(x:{y®1]|®1=1DxD xy.

6) 1 crroco®. ITycts mommHoM JKerankitHa HMEET BH
P(x,y,z)=c,®c,x®c,yDc,z@c,,xy Bcsxz®cyyyz Beyyy Xyz.

P(0,0,0 )=c,=1, (rx £(0,0,0]=1 ).

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

P(1,0,0)=c,® c,=1=>1®c,=1=>¢,=0.
P(0,1,1)=c,®c,Dc;Dc;=0=>1P1D1D,,=0=>1DBc,;=0=c,=1.
P(1,0,1)=c,®c, B c;Pcy;=12100B1Pc ;=120 c;=1=c=1.
P(1,1,0)=c,®@c,;®c,Dc,=0=>100D1Dc,,=0=>c,,=0.
P(1,11)=c,®@c,;®c,®c; @, 3@y ®cypy=0=
100011800 1D1Dc)3=0=10 ¢,;,=0=>c;=1.

HMrax, nmomy4yaeM ITOIHHOM JKeralnknHa 3-H CTEIEHH.

P(x,y,2)=1®y®z®xy D yz Dxyz. -
[Iprmep: Iloctpours mnommHoM JKeramkmHa IiI9 (QYHKIHH f :(.. 1011 ] MEeTOJIOM

c,=1, c¢,=1, ¢,=0, c,=1.

HEOIIPeIEIe HHBIX KO3h brmmenToR. SBIsgeTcs IH f JTHHEHHOH?

NOKYMEHT I:IDﬂI'IHCAH P(X }’] _
INEKTPOHHOW MOAMACHKIO sl B BHJAE.
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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P(0,0)=c,=1=c,=1,

P(0,1)=c,® c,=0=1® c,=0=c,=1.

P(1,0)=c,®c,=1=1Bc,=1=c,=0.

P(1,1)=c,®c,®c,Dc;=121B0D 1D c,=1=>c,=1.
Uraxk, 1O yO XY _ ye mumeiina,

KﬂHTpﬂ.ﬂthlE BOIIPOCHI N 3a/TJaHHA

1. YTo HazpIBaeTCd MHOIrOUJIEHOM sKeramkxiHa?
2. MetoJ HeompeJeneHHbIX KO3()(PHITHEHTOB.

3. HGCTPGIITL TTOJIHHOM }KEI‘HJ]IGIHH: HCILIOJIb3VA SKBHBAJICHTHBIC ]’[pEGﬁpﬂSGEElHI[H.

| Xey, g (x2y)ly=z), 15, xy>xVy o x,

2. X2y, 0. |XyVXy|®1, 16. (X®y)e(ZX),

3. XYV, 10. XVJL 17 lzay)®(yvxez),

2. (xvy)z, 11 [x2y)[yx), 18, (XVy|27]y,

5. Xz, 12. XVyVvz, lo. xey¥x®xz),

6. Xy[x®y) 13, X@ydz, 20, | X2oxyz)V(Xy7z).
- XJIVXY, 14 XVYIVXVL,
4. Tloctpoiite TonHHOM JKerankiHa MeTOLOM He OlpeAeneHHBIX KO3(p(PHIMEHTOB.

1 (xey)ez, g XyVyzVitViz, 15 (z29x)®(x[y),
). x> y=z), 0. XYy I3xVyeoxly, 15 (xvy]2(z@©X),
3 x|y e, 10. XVy2x|y®x, 17 (VY2 (2®x),
4. wlx®y), 11 Zx < [X|y), 18, (22x) o[ ylx),
5. XJZVX)YIVXYL, . (xly)2z)®y, o ((xdy|]2z)®y,
6 (x>yllyvz), 13, (xvy)9 (Wl’] 0. [XVYIRzeX)
7 X2y VE)x, 10, (XY@ (22%),

flx,y,2)

5. Ilocrpoiite mommHOM JKerankmHa, €CIIH (DYHKIHH
3aJaHHBI BEKTOPOM CBOHX 3HAYEHII:
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)

1 Mm% F1 1M1 mnt 1 1 M1 mm 1 1

LIGI'{YMEHT I"I{jﬂﬂHCAH
SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lleBayxoea TateAHa AnekcaHapoBHa

CepTtudumkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022

I

f[-.xlﬂxbx}:xd,__]

32



16) (0011 1101 0011 1100);
17) (1111 1100 1011 1011);
18) (0101 1111 1101 0011);
19) (0000 1011 1011 1010);
20) (0001 1101 1010 1111).

Pexkomenoyeman numepamypa.:

OcHoBHas JIMTeEpaTypa:
3apuriosa, 2. P. Jlekigu 1o JUCKpeTHOH MaTeMaTHKe. MaTteMaTH4yecKas JIOTHKA: yueOHoe
nocoOue / O. P. 3apumnopa, M. I'. Kokorunkora, JI. A. CeBacTbsIHOB. — MocKBa : POCCHIICKHIT
YHHBEPCHTET APYKObI HapodoB, 2014. — 120 ¢. — PexrM mocTyria:
http://www .1prbookshop.11/22190.htmnl

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

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

Ilens 3anamusa. VI3ydurs OCHOBHBEIE KOMOHMHATOpPHEIE OOBEKTHI M 00JacTH HX
BO3MO’KHOI'O TIPUMEHEHHS.

3HaHUA U YMEHUA, NpUodpemaemsle CHIY0ECHNOM 6 pe3yJibndme 0C60€HUA MmeMbl,
gopmupyemoie KomnemeHyuu. 3HAeT PasMEIEHHS, IIEPECTAHOBKH, COYETAHHS H YMEET HX
IIPUMEH ST IIPH PEIleHHH 3aay.

Teopemuueckana uwacme.

KoMmOmHaTtopuka - 3TO pasjell MaTeMaTHKH, B KOTOPOM H3YVYalOTCS BOIIPOCHEI O TOM,
CKOJIBKO Pa3IMYHBIX KOMOHHAI[MI, ITOJYHHEHHBIX TeM HIH HHBIM YCIIOBHSM, MOKHO COCTaBHTh
M3 3aJaHHBIX OO0BEKTOB. OCHOBBI KOMOMHATOPHKH OYEHb Ba’KHEI JJIS OL[EHKH BEPOSTHOCTEH
CIIYYAHHBIX COOBITHH, T.K. HMEHHO OHH ITO3BOJISIFOT ITOACUHTATh ITPHHIIHIIMAILHO BO3MOKHOE
KOIIHYECTBO PAa3IHYHBIX BAPHAHTOB Pa3BHTHS COOBITHII.

OcHOBHa4 opMyJIa KOMOHHATOPHKH

[Tyctp mmeeTca Kk rpymmn siaeMeHTOB, IpHYEM 1-9 TPyIMIa COCTOHT H3 N; 3IEMEHTOB.
BriGepeM II0 OZHOMY 3IEMEHTY M3 KaXmoH Ipyromel. Torga olmee 4wHeino N crmoco0oB,
KOTOPBIMH MOKHO ITPOH3BECTH TaKOH BEIOOP, OIpeJensieTcsl COOTHOIMEHHeM N=n,; *n,*ns*... *ny.

[Ipivep. TIossicHHM 3TO ITpaBHIIO Ha ITPOCTOM IpHMepe. IIycTh HMMeeTcs IBE I'PYIMIBI
BIIEMEHTOB, IIPHYEM IepBas I'PyIOla COCTOHMT M3 N; 3JIIEMEHTOB, a BTOpas - M3 1 3JIEMEHTOB.
CKOJIPKO Pa3IHYHBIX ITap BJIEMEHTOB MOKHO COCTAaBHTBH M3 3THX ABYX IPVIII, TaKHM 00pa3oM,
yTOOKI B ITape OBIIO IT0 OJHOMY 3JIEMEHTY OT KaKIOH I'PYIIIIHI?

JloITycTHM, MBI B3SUIM IIEPBHIH 3JIEMEHT M3 IIEPBOH I'PYIMIEI H, HE MeHS €ro, repebpa
BCE BO3MOJKHBIE ITAphl, MEHSIS TOIBKO 3JIEMEHTHI M3 BTOPOH TPYIILI. TakuX Iap I 3TOro
aIIeMEHTa MOXKHO COCTaBHTE N». 3aTe€M MBI OepeM BTOPOMH 3JIEMEHT M3 IIEPBOH I'PYIIIEI H TaKXKe
COCTaBIISIEM [JI1 HETO BCe BO3MOKHBIE ITaphl. TakMX Imap Toxe OyaAeT n.. Tak KaK B IIEpPBOH
TPYIIIIE BCETO N; BIIEMEHT, BCEro BO3MOKHBIX BApHAHTOB OyZeT 1, *1,.

[IprMep. CKOMBKO TPeX3HAYHBIX YETHBIX YHCEll MOKHO cocTaBHTh M3 1HGpp 0, 1, 2, 3, 4,
5, 0, ecH I PBI MOT'YT TIOBTOPSTHLCSA?

Pemenyie: n;=0 (T.K. B KaueCTBe IIePBOH LH(PEI MOKHO B3ATh MF0OVIO IHppy u3 1, 2, 3,
4 5 6) n,=7 (T.K. B KayeCTBe BTOPOH L[H(l)pm MOKHO B3STh MFOOYI0 IHppy H3 0, 1, 2, 3, 4, 5, 6),

TK _,El_ﬁlanEHT HDﬂﬂHéhl_'l__m PbI M ~HTB Hfﬂﬁ‘ﬁo l[H(bP}" H3 0 2 4 6)

INEKTPOHHOW MOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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IIpHYeM 3JIEMEHT ITOCIEe BBIOOpa CHOBa BO3BpAIllAeTCSA B IPYINTY. Torga 4YHCIO BCEX CITIOCOOOB
BBIOOpa paBHO N*. TaKoil crrocod BEIGOPa HOCHT Ha3BaHHE BEIOOPKH ¢ BO3BPAIIEHHEM.

[IprMep. CKOTBKO BCeX YeThIPeX3HAUHBIX YHCET MOKHO COCTaBHTh M3 ITH(pp 1, 5, 6, 7, 87?

Perienue. I KaXKa0ro paspsiga YeTbIPEX3HAUYHOI0 YHCIIa HMEETCS ITSITh BO3ZMOKHOCTEN,
3HAUHUT N=5%5*5%5=54=625.

PaccMOTpHM MHOKECTBO, COCTOMIIME H3 N AIIeMEHTOB. JTO MHOXKeCTBO OyIeM Ha3kIBaTh
reHepaIbHOH COBOKYITHOCTBIO.

PasMmelieHHeM H3 N 3JIEMEHTOB IO 1M HA3BIBAETCS JIFOOOH YIIOPSAAOYEHHEIT Habop H3 I
Pa3IMYHBIX SIIEMEHTOB, BRIOPAHHEIX H3 TeHEPAIBHOH COBOKYITHOCTH B 1l 3JIEMEHTOB.

[Iprnvep. PasmHuHBEIMH pasMEHIeHISIMH H3 TpeX sneMeHToB {1, 2, 3} 1mo aBa OyayT
Habops! (1, 2), (2, 1), (1, 3), (3, 1), (2, 3).(3, 2). PasmenieHnsa MOI'yT OTJIMYAThCS APYT OT JApyTra
KaK 3JIEMEHTAMH, TaK H HX ITOPSIKOM.

A

m

Yrcno pa3melneHHi 0003HaYaeTCs n M BBIYHCIIIETCA ITO (popMyIIe:

1!

A =n(n-Din-2).(n-m+1=

Il

(n— )l

[Iprvep. CKOIBKO CYIIECTBYET ABY3HAYHBIX YHCEIl, B KOTOPHIX IH(pa AECATKOB H IH(pa
e IHHHIL] Pa’THIHbIe H HeUeTHBIE?

Pemenne: T.K. HeUeTHBIX (P AT, a HMeHHO 1, 3, 5, 7, 9, To 3Ta 3ajjaya CBOAHTCS K
BEIOOPY H pa3MeIlleHHI0 Ha JIBe pasHble IMO3HIMH JBYX H3 IIITH Pa3lIHYHEIX IMHQP, T.€.
YKa3aHHBIX YHCEN OVIET:

A2 =54=20
CodeTaHHeM H3 11 AJIIEMEHTOB I10 M HazbIBaeTCcd ITHOOOH HE}*’]‘[GP}II[GIIE}H{LIﬁ Haﬁﬂp H3 111
Pa3IIHYHBIX 3JICMCHTOB, ELI@pElI—]HLI}{ H3 I‘EHEpElJI]’:.HGﬁ COBOKVYITHOCTH B 11 3JICMCHTOB.

[Iprmep. JInsga mHokecTBa {1, 2, 3 }coueTanmsvu sBinroTes {1, 2}, {1, 3}, {2, 3}.

C

Yicno coyeTaHHi 0003HaAYaeTCs " H BBRIMHCIIACTCHA 11O (prM}"HEZ

_— 1
m!{n —m)l
[Ipmvep. CKOMBKHMH CIIOCOOAMH 4YHTATEh MOXKET BBIOpATh OBE KHHKKH H3 IIECTH
HMEROIT[IXCST?
Perenune: Ywuciao criocoG0B paBHO YHCITY COYETAHHH H3 INECTH KHIDKEK IO JBE, T.€.
PaBHO:
Cﬁ _ 6l 5e 15
AL T
IlepecTaHOBKOH H3 N 3JIEMEHTOB HAa3bIBAETCS IIFOOOH VYIIOPSAOUYEHHBIH Halop STHX
BIIEMEHTOB.

[IprMep. BceBO3MOXKHBIMH IIEPECTAHOBKAMH MHOXKECTBA, COCTOSIIETO M3 TpeX
snmeMeHTOB {1, 2, 3} sBsmores: (1, 2, 3),(1,3,2),(2,3,1),(2,1,3),(3,2,1), (3,1, 2).

YHCIIO pasiHMyHBIX IIEPeCTaHOBOK H3 NI 3JIEMEHTOB 0003HAaYaeTcqd P, H BEIUMCIISETCS IO
dpopmyie P,=n!.

[Ipimvep. CkoIbKHMH crtoco0aMi CEMb KHHI Pa3HBIX aBTOPOB MOXKHO PacCTaBHTL Ha
TIIOJIKE B OJIHH PSIA?

PerieHue: »ra 3ajadya O YHCIIE IIEPECTAHOBOK CeMH pasHeIX KHUT. Kmeercas P+=7!

=] *¥2*3*¥4*5*6*7=5040 ctocoG0R OCVITIeCTRHTh PaCCTAaHOBKY KHHT .

OOKYMEHT NOAMWUCAH |
SNEKTPOHHOW MOAMUCHIO I0IPOCHI H 3a1aHHA

Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LLiebayxoea TaTeAHa AnekcaHapoBHa WIS YPOKOB. OHPEI[EHHTL ROILTICCIBO TakHX
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2. KoMICCHSI COCTOHT H3 IIpeAceJaTels, €ro 3aMeCTHTENS H €Ile IITH YEIOBEK.
CKOIBKHMH CITOCO0aMH YJIEHEI KOMHCCHH MOI'YT PacIpeIe/INTh MeXIy coOO0H 00S3aHHOCTH?

3 CKOINBKHMH cItoco0aMH MOJKHO BEIOparhk TpeX HAeXKYPHBIX H3 I'pynrel B 20
YeJIOBEK?

4. CKONMBKO pas3MYHBIX 3BYKOCOYETAHHI MOKHO B3S9Th Ha JJECATH BBEIOPaHHBIX
KITaBHIIIaX POSULL, ECIIH KaKI0e 3BYKOCOUYETaHHE MOXKET COAEPKaTh OT TPeX O JECITH 3BYKOB?

5. B Base cTosar 10 KpacHBIX H 5 pO30BBIX I'BO3AHK. CKOJIBKHMH CITOCOOaMH MOKHO
BEIOpATh M3 Baskl ILITH TBO3IHK OJHOIO I[BETA?

0. HoMepa TpaMBaHHBIX MAapIIpyTOB HHOrJZa OO0O03HAYAIOTCAd ABYMS IIBETHBIMH

poHapsvn. Kakoe KOIMYEeCTBO pa3iIHYHBIX MapIIPyTOB MOKHO 0003HAYHTh, ECIIH HCIIOIb30BaTh
(pOHapH BOCHMH I[BETOR?

7. YemImoHaT, B KOTOPOM YYacTBYIOT 16 KOMaHJI, ITPOBOJHTCS B JIBa Kpyra (T. e.
KaxkJas KOMaHAa JIBaKAbl BCTpedyaeTcs ¢ JoOoH apyroit). OIpelelnnTh, KaKoe KOJIHYECTBO
BCTPEY CIIEAYET IIPOBECTH.

8. 3aMOK OTKPBIBAeTCSA TOIBKO B TOM CIIyyae, eClIM HaOpaH OIpelclIeHHBII
Tpex3HauHbIH HOMep. I1oIMbITKa COCTOHNT B TOM, YTO HaOHpParOT HAayTraj TPH IH(PEI H3 3aJaHHBIX
ISTH [Agp. Yragare HOMEP YAAIOCh TOIBKO Ha IIOCHEJHEH H3 BCEX BO3MOXKHBIX ITOITHITOK.
CKOJIBKO ITOITBITOK ITPEAIIECTBOBAIIO VIAYHOH?

9. M3 rpymiel B 15 dYemoBeK BBIOHpPAIOT YeTHIPeX VYYACTHHKOB 3cTa()eTsl
800+400+200+100. CxonpkHMH cIioco0aMH MOXKHO PacCTaBHTh CIIOPTCMEHOB IIO 3TallaM
acTaeThI?

10. KoMaHa M3 IISTH YEJIOBEK BBICTYIIAET HA COPEBHOBAHMSX II0 IUIABAHHIO, B

KOTOPBIX Y4YacTBYIOT ellle 20 cropTcMeHOB. CKOIBKHMH CIIOCO0aMH MOI'YT PacIIpeelIHThCS
MecTa, 3aHIThIe WIeHaMH 3TOH KOMaHIbI?

11. CKOIBKHMH CITOCO0aMHM MOJKHO PacIIOIOKHTh Ha IMaxXMaTHOH JOCKE IBE JIaJbH
TaK, yToOBl OJHA He MOITIa B3aTh Jpyryro? (OgHa Iagbsd MOKET B3SITh APYIYIO, €CIIH OHa
HAaXOJIHTCS ¢ Hel Ha OJJHOH TOPH30HTAIH WIH Ha OJHOH BePTHKAIH IITaXMaTHOH JTOCKH.)

12.  JIBe maapH Ppa3IHYHOIO I[BETA PACIIOIOKEeHBI Ha IMaXMaTHOH JOCKe TaK, 4YTO
KaKJas MOKeT B3STh JPYTIyi0. CKOJIBKO CYIIECTBYET TAKHX PaCITOIOKEHHH?
13.  ITlopsmok BBICTYIDIEHHS BOCBMH YYaCTHHKOB KOHKYpCa OIpelleNseTcs XpeOHeM.

CKOIbKO Pa3IIHMYHBIX HCXOOB kepeObeBKH ITPH 3TOM BO3MOIKHO*
14. TpuaaTte 4YenoBeK Pa3OHTBI Ha TPH TI'PYIOIBEI IO JECSTh YEJIOBEK B KaKIOH.
CKOIBKO MOKeT OBITh Pas3siIHYHBIX COCTABOB I'PYIII?

15. CKOIIBKO YeThIPEeX3HAUHBIX YHCEIl, JEIIIIMXCI Ha 5, MOXKHO COCTaBHThL M3 ITH(P
0,1, 3,5, 7, ecmn KakKJ0e YHCIO He JOKHO cofep KaTh OMHHAKOBBIX IH(pP?
16. CKOIBKO Pa3IHYHBIX CBETSIMXCS KOJIEI[ MOJKHO CHEJIaTh, PACIIONOXKHB II0

OKPYKHOCTH 10 pasHOIBETHBIX JIaMITOUeK (KOIbI[a CYHTAIOTCS OJHHAKOBBEIMH ITPH OJHHAKOBOM
TTOPSIIKE CIIEeJOBAHHS IIBETOB)?

17. Ha xmroxHON 1onke roMermaercs 30 ToMoB. CKOIMBKHMMH CITOCOO0aMH HMX MOJKHO
PACCTaBUTE, YTOORI IIPH 3TOM IIEPBEIH H BTOPOH TOMAa He CTOSTIH PSIoM?

18. YeTrIpe cTpenka JODKHBI IIOpasHTh BOCeMb MHINeHeH (KaXXOBIH IIO JIBE).
CKOIBKHMH CITOCO0aMH OHH MOI'YT PacCIIpeIelINTh MHIIEHH MeXIy cO00H?

19. M3 rpynmel B 12 4YelnoBeK e€XeOHEBHO B TeueHHE 6 JHEH BBRIOHpPAIOT JIBYX
IEKYPHBIX. OIPENeINTh KOIHYECTBO PA3IMUYHBIX CIMCKOB JIEKVPHBIX, €CIIH KaXIbIH YEIIOBEK
IeKYPHUT OJIH pas.

20. CKOIBKO YeTBhIpeX3HAaUYHBIX YHCEN, COCTaBIeHHBIX H3 Iudp 0, 1, 2, 3, 4, 5,
comepkar PPy 3 (I QPBI B YHCIIaX He TTOBTOPSIOTCS)?

21. JlecsaTs I'DVIIN 3aHHUMAKOTCA B JIECATH PACIIONIOKEHHBIX ITOAPSA ayIUTOPHSIX.

AOKYMEHT NOArnnucAH |
SNEKTPOHHOM NOANNCHIO 'PH KOTOPEIX I'PpyIOIbl Nol 1 No2 Haxoawmich ObI
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22. B typHHpEe y4yacTBVIOT 10 1mmaxmarTucTOB. OIPeJenTh KOIMYECTBO Pa3IIYHBIX
pacIlHcaHHil TIepBOro Typa (pacIHCaHHS CYHTAIOTCS Pa3IHYHBIMH, €CIIH OTJIHYAIOTCS
y4aCTHHKAMH XOTs OBl OJHOH MapTHH, IBET (PHTYP H HOMeP JJOCKH He YUHTHIBAIOTCSI).

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

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

Pexkomenoyeman numepamypa.:

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

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

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

Ilens 3amamua. PaccMOTpeTh BO3MOXKHOCTE IIpHUMEHeHHS OmHoMa HprOTOHa K
VITPOIIEHHIO BEIYH CIIHTEIBHBIX JIEHCTBHIH.

3HaAHUA U YMeEHUA, npuodpemaemple CMYOCHMOM 6 pe3Vibmame 0C60EHUL MeMbl,
dopmupyemule KomnemeHyuu. 3HaTh M YMETh IIPHUMEHSTH aAlTOPHTM HCITOIb30BAHIS
O6rmHOMa HBIOTOHA M IepecTaHOBOK IS PEIlleHH IIPaKTHYECKIX 3a1ay.

Teopemuueckana uacme.

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

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

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

5
i,

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

/1 2 3 ... nh
A=1. . . oy
" .E'J_ Ej .E:_:_ . 'En ;l'
fi, 1 e 7
1 2 3 = - n !
B=1. . . R
VA1 Jz  Jds o - n)
. {1 2 3 ... n\
I:. — | X 1 X 1 | "
\vJ1  Jz2 Jz .-+ In
PaccMOTpHM H3BECTHEIE (DOPMYIIBI:
NOKYMEHT NoanncAH " =TI
3MNEKTPOHHOW NOAMUCLIO “f rzab+b®,
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AHAIOTHYHO MOKHO BBIYHCIISITE OCTaJIbHBIE CTEIEHH, HO MBI BMECTO ITPOJOIDKEHHS
TaKOH ITOCTIeOBAaTEIbHOCTH (DOPMYT CPOPMYITHPYEM OOIIYIO TeOpPeMYy O HHX.
Teopema. CripaBegmiBa (popmyna (OrmHoMma HproTOHA):

(a+b)" =a + Zar—tb+ 2a=Hgn—2p2 4

o M2l k) gk e
Rl=1-2-3-...-(k—1)k, Kl'=(k—-1)k, O0O=1

C

Hcronp3ys dmcia " MOKHO 3aIcaTh OHHOM HbrOTOHA:

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

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

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

KﬂHTpﬂ.]]I:HhIE BOIIPOCHI A 3a4/TAHHH

1. PasiioHTh, BEIYHCIHB GHHOMHAILHBIE Koo HIMeHTHL: (a+ b)’; (a + b)'".

1"12

a+—

4] wajitn xosddHImEHT pH @’

: 110
2.:::—i

2. B pasnoxeHnu

3. B pasnoxeHnu HaiiTH K03 PHIHENT IIPH a”.
4. IloctponTe TpeyronbHHUK Ilackans mpu n=12.
5. Beruncmre urciia @epma H MepceHHa ImpH n=4.

(x—2)"+(x—4)=64 |
SEE

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

(Va+—=]

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

0. Periurh ypaBHeHHE

n
G ( Xty ) 6 i 9
pﬂBHG}I{EHIIH HHOMA ) cCIIHH OHHOMIMAIIEHBEIH KGB(l)(l)IEL[HEHT TpETEEI‘G HIIeHAa Ha
6ombI1e GHHOMHAIILHOTO KO3( (prIfeHTa BTOPOro wieHa.
’%/—
(

5 -
(a Va+— !
10 . Hant ceapMOH wWiIeH pazilokeHHs OHHOMa a , ecI OHHOMHAIIbHbBIH
KO3(p(PHITHEHT TPeThero WwieHa paBeH 36.
5 3 36

11.CKOIBLKO WIEHOB pa3loKeHHs OMHOMa ( \/§+ \/7 ) SIBIISTFOTCS LIEeTIbIMH YHCIIaMI?

0 1 2 2 3 -3 4 -4 5 -5

+ + + + +

12 .BEIYHCITHTD CYMMY Cs+2Cs+ 27 Co+2 Co+2 C+2°Cyg

13 . Haiith  amreOpanHyecKyrd CyMMYy KO3(D(HIHEHTOB MHOIOYJIIeHa OTHOCHTEJIbBHO X

OKYMEHT MOAMNVCAH | )1?
SNEKTPOHHOWM MOANCHIO
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_1H
/i

14.CymMa HeyeTHBIX OHHOMMAJIBHBIX KOA(P(QHIMEHTOB Pa3lIOKeHH S ax+x paBHa
512. Haitu cinaraeMoe, He coAiep Kalllee x.

(5+2x)"
15 1Ipn KakMX 3HAUEHHSIX X YETBEPTOE CJIAaraeéMoOe PasIOKEHHS OonbIle IBYX

COCeHHX C HHM ClIaraeMpIX?

2t
16. Ilpn xakoM 3HAYEHHH X YETBEPTOE CJIIAracMoe pPaslIOKEeHHT | | B
IBaJAlaTh pa3 OOJbINE IN, €cIH OHHOMHAIBHBIH KOA((HIMEHT YeTBEPTOrO CIaracMoro
OTHOCHTCS K OHHOMHAIIBHOMY KO3((PHIEHTY BTOPOIo cilaracMoro kak 5 : 1?

L+3

17. B xakyr0 HauOOJIBIIYIO CTEIIEHD CIEAYET BO3BECTH OHHOM V2 YTOOBI OTHOIIIEHHE

HETBEPTOI'O CJIAI'd€MOI'O PA3JIOKCHHA K TPCTBEMY OBIIIO PaBHO 3 \/E ?

Pexomenoyemana numepamypa:

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

JlOMMOJIHHTEJILHASA JINTEpPaTypa:
Xarrapth, P. JIMcKpeTHasg MaTeMaTHKa JJI9 ITPOrpaMMHCTOB : yueOHoe 1mocobne / P. XarraptH.
—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  Pexum  JOCTYIIa:

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

IIpakruueckas padora Nel3d. OcHoBHbIe XapakTepHcTHKH rpadgoB. MaTpHIbI
CMEKHOCTH H HHIIHeHTHoCcTH. Onepanun Haja rpadgamu.

Ilens 3anamus. VI3ydnTh BO3MOKHEBIE CITOCOORI 3aJaHH S Irpad)OB, aJIr OPHTM BBIITOIHE HIS
oIfepallHii HaJl rpaaMH.

3HaHUA U YMEHUA, npuodpemaemple CMYOCHMOM 6 pe3Vibmame O0C60EHUA MeMbl,
opmupyemole KomnemeHyuu. 3HATH U YMETh PealM30BBIBATE Ha IIPAKTHKE OCHOBHEIE
CITIOCOOKI ITpeICTaRIEHHS I'Pad)OB M OIlepalHH HaJ I'padam.

Teopemuueckana uacme.

I'papom G(V, E) HazpIBaeTCS COBOKYITHOCTh ABYX MHOKECTB — HEITYCTOIO MHOKeCcTBa V
(MHOXKECTBa BEPINHH) H MHOMXecTBa E HeyIIOpSHOYEeHHBIX IIap Pa3IHYHBIX 5JIEMEHTOB
MHOXecTBa V (E — MHOKecTBO pebep HIIH IYyT).

G(\V,E=(V,E), V=&, EcVxV, E=E"

[Tpn sToM myra (a,b) Ha3pBaeTcs HCXOASAINEH H3 BEPIIHHEI a4 H 3aX0ISIIeH B BEPIIHHY b.

DIeMEHTHI MHOKeCTBAa V Ha3bIBAKOTCS BEPIIHHAMH (HJIH Y3IIaMH, HIIM TOYKaMH) I'pada
(G, a aIeMeHTH i3 E — ero peGpami (MITH ITHHISMII).

éﬂ‘m
-~ "-.L =
b 4 \\. | G
__."
ez EE}‘
ONOKYMEHT I:ID,HI'IMCAH \L\ ;’! H;f
ANEKTPOHHOW NoArnnucCheio l"__ﬁf
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 d ™ 25
Bnapeneu: lebayxoBa TaTbAHa AnekcaHOpoBHa
[leiicTBuTeneH: ¢ 20.08.2021 no 20.08.2022 OTHBI M 3aXOJINYEO B Ty K€ BEpIIIHY, OyAeM

38



Ha3BIBATE Memiell, a IYTH, BRIXOISINNE M3 OLHON M TOH K€ BEPIIHMHEBI M 3aXONMIIHE B OOHY H TY
KE BEPIIHMHY, OyJIEM Ha3BIBaTh kpamuuvimil. TaK, IYTH €5 H €4 SBIIIOTCSA KPaTHBIMH, a Iyra €; —
neried. BepliHy, M3 KOTOPOH HE BBIXOAHT M B KOTOPYIO HE 3aXOMHUT HH OJHA Jyra, Oymem
HA3BIBATh 130UpoearHoil. Harmpumep, 1 — H30JIMPOBaHHAS BEPIIIHHA.

BepiimHa v HHIIHAeHTHA pebpy €, eClIH VEE, TOr/a eIle T'OBOPST, UTO € eCTh pedpo mpH
v. J|Be BepIMHBI, MHI[HAEHTHLIE peOpy, CYTh €ro KOHIIEBBIE BEPIIMHBLI IIH KOHILI, pebpo
COEIHHSIET CBOH KOHI[EBBIE BEPIIMHEL.

MapripyroMm B rpade HaszbIBaeTCS IMOCIEIOBATEIbHOCTh BEPIIMH H pedep Vi, €1, Vi, €,
Vi, ..., €k Vi, B KOTOPOH NIIOOBIE JIBA COCEMHHX 3JIEMEHTA COeJHHEHBI peOpoM. 3aMKHYyTas IIEITh
(Vo=Vi) Ha3bIBAETCS IIHKIIOM.

['pad HazBIBAETCS CBSIBHBIM, €CIIH IFOOBIE JBE €r0 HE COBIAJAIOIIHE BEPIINHHEI COeJHHEHEI
MAPIIPYTOM.

JIma MHOTHX 3aJad HEeCYINECTBEHHO, SBILIFOTCS IIH pebdpa OTpe3KaMH IIPSMBIX HIIH
KPHBOIMHENHBIMH JYTAMH, BajKHO JIHIIE TO, KaKHE BEPIIMHBI COEMMHSIET Kaxoe pedpo.

Ecmu peGpam rpada nmpHaaHbl HaIIpaBIIEHH OT OJHOH BePIIHHEI K APYTOH, TO TaKOH rpad
Ha3bIBAETCS opueHmipoeanHviv. PeOpa OpHEHTHPOBAHHOIO TIpada HA3BIBAIOTCSI OVeamiL.
COOTBETCTBYIOIIHE BEPIIHHBI OPHEHTHPOBAHHOIO Irpada Ha3BIBAIOT Hauanom W koHiyjom. Ecim
HaITpaBIIeHHS pedep He YKa3bIBAIOTCS, TO Tpad Ha3bIBACTCS HeopueHmipoearHHvim (HWIH IIPOCTO
rpagom).

Ha prcyHKke m300pakeH HeopHeHTHpOoBaHHEIH Ipap G =( X, A4).

X= {.1'1:. X2, X3, .1'4}:.

A — {.fh: (.1’*.1‘1J Ig)J r— Xz, .1'?3), (i3 :(Ih Ig)J (la— (.1'?3, Iq)}.

*1 0
HK_HE
T
a e O
ff,f”; Xz iy X
i
Xo O/

Ha cremyromnieM pHcyHKe H300pakeH OpHeHTHPOBaHHEIN rpadp G = (X, 4).
X: {.1'1:, X2, X3, I.q}:,
A= {.fh — (.1‘1 . Ij), far — (:.1'1 . .1‘3):, s — (.1‘3:..3:4), 4 — .1'?3:,.1'3)}.

2y X3
Q 5 P ,ffr)
oy P - -~ f.;; dz
O &
T X4

["'padp, MMEIOIMIT KaK OpHEHTHPOBAHHEIE, TaK H HEOPHEHTHPOBAHHBIE peOpa, Ha3bIBACTCS
CMEULAHH bIM .

PasmiyHeie peOpa MOTYT COEQHHSATh OJHY H TY K€ Iapy BepInHH. Takie peOpa Ha3pIBAIOT
kpamuuimi. I'pad), cofiepKaIii KpaTHbeIe peOpa, Ha3bIBAETCSI MyIbmuepagom.

HeopueHtnpopanHoe  peOpo  rpada  SKBHBAJIEHTHO  JBYM  IIPOTHBOIIOJIOKHO
HaITpPaBIIEHHBIM QyTaM, COETHHSIIOINM T€ K& CaMble BEPIIIHEL.

PeOGpo MOXKET COeJUHATH BEPINHHY caMy ¢ coOoH. Takoe peOpo Ha3BIBAET CA neniiell.
['pad ¢ xpaTHRIMH peOpaMH H IIETISIMH Ha3bIBAacTCS nceedozpagom.

NOKYMEHT ﬂbﬂﬂMGAi-l [YVCTBIM. MHOXKecTBO BEPIIHH rpaq)a HE MOEKCT
SNEKTPOHHOW NOANUCHIO HeHTHpoBaHHBIH r'padp G = (X, 4).
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
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Ie)

QZ
O

QO O
x) X4

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

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

J[71s1 OpHEHTHPOBAHHOIO I'pad)a MHOKECTBO BEPIIHH, B KOTOPEIE BEAYT AYTH, HCXOISIIE
H3 BEPIIHHEI X, 0003Ha4aroT G(x), To ecTh G(x) = { y: (x v )= G}. MHOXecTBO G(x) Ha3bIBAIOT
obpazom BeplmHBl x. CooTBeTcTBEHHO G '(y) — MHOMKECTBO BEPIIMH, H3 KOTOPBIX HCXOIIT
IYTH, Beaymue B BepirHy v, G'(y) = {x: ( x , v ) =G}. MHoxkectBo G'(y) Ha3BIBAIOT
npoobpazom BEPIIHHEI V.

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

d

a b

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

3. MatpHIla HHIHAEHTHOCTH — MaTpPHIlA PasMEPHOCTH IMxN , TJe I — KOIHYECTBO
BEPIIIHH, 1 — KOIITIECTBO peGep HIH IVT.

1, ecau dyea e; ucxodum u3 éepuwuHbl v,

|—1, ecru dyza e; 3axodum @ éepuiuHbl v,
a. .=
2, ecau e; nemas npu eepuiuHe Vv,

0 e npomueHoOM ciyyae

i
4. CIIMCOK CMeXHOCTH (IUIII CIITHCOK I]HI_[IL[[EHTHGCTH) — CITHCOK KaKIbIH SIIEeMeHT

KOTOPOI'O COCTOHT M3 BEPIIHHEI I'pada H CIHCKa CMEKHBIX C HEH BePIIIHH.
[Iprvep. ITo rpaduyeckoMy 3amaHHiO rpad)a COCTaBHTh MATPHILY CMEKHOCTH, MaTPHILY
HHITHeHTHOCTH

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO
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1 1 0 0
-1 0 1 -1
| Permenne: Matpuiia CMeXHOCTH | 0 -1 -1 1, Marpuia HHIIHIEHTHOCTH
011
0 0 1
0 10,
Oriepallii HaJl rpacbamiﬂrl N
1. HeopreHTHpOBaHHBIH (OpHEHTHPOBAHHEIH) I'pad G[.V!E.] Ha3bIBAIOT JOIOIHEHHEM
HEeOpHEeHTHpOBaHHOrO (opHeHTHpoBaHHOro) rpada G(V, E), rme - E . JOTIOJTHEHHE

MHOKeCTBa E 10 MHOKeCTBa BceX HEYIIOPSIAOUYEHHBIX (YIIOPSIOYEeHHBIX) ITap Ha V.
2. O6pemuueHHeM rpadoB G; (Vi, E1) u G, (Va, E») (ob6o3nauenne Gi(V,E)UG:(Vs, E»),
pH yeimoBHH ViNV—=, EinE,=) HazeiBaeTca rpad G(V, E), rae
V:ZV1UV3& E::E1UE3
3. CoepgnHenneM rpagoB G; (Vy, E)) u G: (V2, E2) (o6o3HaueHHe Gi(V,E)+ Gi(V,, E2),
pH yeimoBHH ViNV—=, EinE,=) HazeiBaeTca rpad G(V, E), rae
V:=V,uV.& E=E,UE,u{e=(v,v2)[v,e V& v.e V,}
4. Vapanenne BepumHbl v H3 rpada G (Vy, Ei) (obosHaueHme G; (Vy, E|) — v, nipu
ycnoBuH Ve V) maeT rpad G, (V., E,), rae
V:=Vi\{v}& E.=E\{e=(v,vo)|[vi=V v v.=V}
5. Ypanenne pebpa e u3 rpada G, (V,, E;) (o6ozHauenne G; (Vy, E;) — e, IpH yCIIOBHH
eeE,) maer rpad G: (V,, EJ), roe
V3::V1& EgZ:Eﬁ{E}
0. Jlobarnenne BepumHbl V B rpad Gy (Vi, Ei) (oboznauenme G; (Vi, Ei) + v, 1ipu
ycinoBuH V¢ V) maet rpad G, (V., E,), rae
U312V1U{V}& E3::E1
7. JlobaBnenue peodpa e B rpada G; (Vi, E;) (obo3Hauenne G; (Vy, Ei) + e, IpH ycIOBHH
e¢zE,) maet rpad G, (V,, E,), e
V3::V1& EgZ:E1U{E}

KﬂHTpﬂ.ﬂbelE BOIIPOCHI A 3a/ITaHHH

1. M300pa3urs rpadpl, 3aJaHHbIE MATPHI[AMH:

0 0 1 -1 0 -1 -1 0 101 1 0

10 0 0 -1 1 0 -1 01 0 1

1 =10 0 0 0 1 100 10

0 1 -1 0 0 0 0 1 11010
) '.U 0 0 1 1 0 0 | 6 '.0 0 0 U.'
NOKYMEHT NMNOoAanncAH

SNEKTPOHHOW NOAMUCHIO
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0 100 0 00 O
0 0 01000 0
0 0 000 O0O0 O
1 0 00 0 0 0 O
0 1 000 010
0 0 000 O0O0 1
0 0 00 0 1 0 1
1 01 00 000
B) | .
2. CocTaBHTBL MATPHILY CMeKHOCTH IS IpadoB:
B
S VAl
D
A D A D C
E
E F - F

3. ITocTtpouts rpadsl A1 pelieHHs 3aa4:

1) IlepeBozunky (II) Hy)XHO IlepenpaBHTH 4epe3 peky Bojika (B), xo3y (K) u Memmok c
KarrycToi (M). Jlogka Tak Maia, 4TO KpOMe IIEpEBO3YHKA MOJKET B3SATh TOIIBKO OJHH H3 3THX
OOBEKTOB. KpoMe TOro, KamryCcTy HEJIb3S OCTAaBISAThR C KO30M, a KO3y — C BOIKOM. Kak
OCVIIIECTBHTE IIEPEITPaBy?

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

4. IToroKH HTOKYMEHTOB LIMPKYIIHMPYIOT Mexay ropomamu Al, A2, A3 u ropomamu Bl,
B2, B3. MOXHO JIH IIPOIOKHTE HEIIEPECEKAOIIHNECS MAPIIPYTHL, COSIHHSIOIHE KaKIBIH TOPO/I
A1 ¢ xakapIM ropogoMm Bi?

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

VHHKY]P CaJIb HBIMH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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6. B oduce 15 xommprorepoB. MOKHO TH COSIHHHTH HX APYT C APYTOM TaK, UYTOOBI
Ka Kbl OBIII COEQHHEH POBHO C TPEMS APYTHMH?

Pexomenoyemana numepamypa:

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

Jlomo/IHMTe/ILHASA JIUT epaTypa:
Xarrapti, P. JIuckpeTHas MaTeMaTHKa JJIS ITPOrPaMMIICTOB ;| yueOHOe mocobue / P. XarrapTH.
—  Mockea :  Texmocgepa, 2012. — 400 c¢. —  Pexum  JOCTYIIa:
http://www 1prbookshop.ru/12723 html

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

Iens 3anamusn. VI3yuduTh alropUrM IIOCTPOEHHS SIUVIEPOBA IMKIA B SHIEPOBOM
MyJIbTHIPad)e H ero IMPHIOKEeHHS Ha IIPAKTHKE.

3HaHUA U YMeHUA, npuodpemaemvle CMYOeHMOM 6 pe3yibmame O0C60€HUL Mmembl,
gopmupyemoie KomnemeHuuyu. 3HATH W YMETh PEAIH30BBIBAThH Ha IIPAKTHKE all OPHTM
MTOCTPOEHHS SIUIepOBa IHKIIAa B 3IJIEPOBOM MYIbTHIPade.

Teopemuueckan uacme.

[lepBeie 3amaun TeopHH TIpa(oB OBUIH CBS3aHBL C pPeIIeHHEM MaTeMaTHYeCKHX
pasBJIeKaTelIbHBIX 3ajad M TOIOBOJIOMOK (3agada © KeHurcOeprckmx MocTax, 3ajada o
paccTaHOBKe (pep3ell Ha IMaXMaTHOHM JOCKE, 3aJaud O IIepeBO3Kax, 3ajlaya O KPYrOCBETHOM
IYTEINEeCTBHH H ,I[p}THE:) OIHHM H3 IIEPBBIX Pe3yIIbTaTOB B TEOPHH I'padoB SBIICS KPHUTEPHId

NOKYMEHT rIOAMCAH 0 7773 IIOBTOPEHMI, ITOIIyYeHHBIH JI. DinepoM IpH

INEKTPOHHOW NOANUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

HII0 DHepa;
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa P
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l. B rpade, He HMerOIEM BEpIIMH HEYETHBIX CTEIeHeH, CYIIeCTBYeT 00XOH BCeX
peEGep (ITpHYeM Kaxkgoe peOpo MPOXOIHTCSI B TOYHOCTH OHH Pa3) ¢ HAaYalIOM B JTFOOOH BEPIIHHE
rpada.

2. B rpade, mmeromeM JBe H TOIbKO JBE BEPIIHHBI C HEYETHBIMH CTEITeHSIMH,
CYIIECTBYET 00XOJ] C HAYaJIOM B OJHOH BEPIIHMHE C HEYETHOH CTEIIEHBIO H KOHI[OM B JPYTOH.

3.B rpade, umMeronieM Oonee IBYX BEPIIMH C HeUETHOH CTENEeHbIO, TaKOro o0xoja He
CYILECTBYET.

Teopema Ceasusiii Heopuenmupoeartviii Myavmuepag mozoa i moasko mo20a Aenaemcs
21L1epoBbIM, K020 CHIeNeHb KANCOOIL U3 e20 epulliH — YeniHoe Y1co.

OImHIIeM aJrOpHTM IIOCTPOEHHSI JIUIepoBa IMKIa B SBHIEPOBOM MyIlbTHIpade. DOTOT
aTTOPHTM 3aJlacTCS CIIeIYIOIIMI ITPaBHIIaMIH.

1. BrIOpaTh IMpOH3BOJIFPHO HEKOTOPYIO BEPIIHHY a.

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

3. Kaxmoe IMpoHJAcHHOE PeOpO BRMUEPKHYTE H IIPHCBOHTH €MY HOMEP, Ha EIMHHILY
OONIBIINGT HOMePa MPEALLAVIIETO BEIYE PKHYTOr0 pedpa.

4. Haxonasce B BepIMHE x, HE BEIOHpaTh pedpo, COETHHSIONIEE X C @, ECIIH HMEETCS
BO3MOKHOCTH HHOT'O BEIOOPA.

5. Haxopmsace B BeplmHe x, He BBIOHPaTh peOpo, KOTOpoe SBIAETCS nepeuteiikom (T.€.
pedpoM, IIpH VZaleHHH KOTOporo rpad, oOpa3oBaHHBINI HEBBIYEPKHYTBIMH pPeOpaMH,
pacriajjacTcsa Ha JABe KOMIIOHEHTHI CBS3HOCTH, KaKIas M3 KOTOPBIX MMeeT XOTS OBl IO OJHOMY
pebpy).

6. Ilocne Toro xak B rpade OyayT 3aHyMepoBaHBI Bce peOpa, oOpa3zyeTcs SIIepoB IHKII,
IIPHYEM TTOPSIOK HYMEPAIIHH COOTBETCTBYET ITOCIIELOBATEIIBHOCTH 00X0a, pedep.

KoHTpoJIbHBIE BOIIPOCHI H 32 JAHUA

1 .meroTcs 1u B rpade SIUIEPOBEI ITHKIIBI?

2. MmeroT nH NASTHYTOIBHHK H ISATHTPaHHHK-TIMpaMHZA C IIETISMH B HEKOTOPBIX
BEPIIHHAX SHIIEPOB ITHKIT (I1ETTh)?

3 Armgrorcd TH AUTENORKIMH Thathamir TIPSIMOYTOIBHHK € ITIaBHOH JHArOHalIbio, Ky0?
AOOKYMEHT MNoAarinCAH
INEKTPOHHOM NOANUCHIO
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LUeBayxosa TatbaHa AnexcaHaposHa TeMaTHKe. MareMaTHyecKasl JIOTHKa: }J"IE@HGE
JI. A. CepacTtpsaHoB. — Mockea : PoccHICKITH
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VHHUBEpCHTET  IpyxkOpl  Hapomos, 2014, — 120 c¢. —  Pexmm  JocTVIIA:
http://www 1prbookshop.1iv/22190 html

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

IIpakTryeckas padora NelS. I'avuibToHOB rpad.

Ilens 3auamua. U3yunTh aITOPHTM ITOCTPOEHHS I'aMIUIBTOHOBA I[HKIIa MHHHMAIEHOI'O
Beca M €I o IMPHIIOKEHU S Ha ITPAKTHKE .

3HaHUA U YyMeHUA, npuodpemaemvle CHYOeHMOM 6 pe3yibmdame 0C60€HUL Mmembl,
gopmupyemoie KomnemeHyuu. 3HATH W YMeTh PEaIH30BBIBATH Ha IIPAKTHKE Aall OPHTM
IIOCTPOEHHS raMIUIbTOHOBA I[HKJIA.

Teopemuueckan uacme.

['pad) Ha3BIBAETCA eamiiibmOHOGbIM, €CIIH B HEM HMEETCS ITPOCTOH IHKIIL, COJeP KaIlHi
Ka)KIyI0 BepIIMHY 5»Toro rpadga. CaM Takoil IMMKII TakKe HAa3bIBACTCS 2aMILIbHIOHOEGHIM.
I'amunsmon oeoii Ha3bIBAETCS H ITPOCTas IIelb, cOJep Kamlas Bce BepHIHMHEI I'pada. OdeBHIHO,
yT0 JIF000H rpad, pedpa KoToporo o0pa3yroT IIPOCTOH IIHKII, SBISETCS raMIIbTOHOBEIM, a ITpad,
ITOKA3aHHBIH Ha PHCYHKE — HETraMIUIbTOHOBBIH.

HecMoOTps Ha CXOXKECTh 3aJady O HaXOKIEHHH SIUIEPOBBIX M I'aMHIbTOHOBBIX I[HKIIOB,
PEIIEHHE IIOCIIEAHEH 3HAUMTEILHO CIIOXKHEE. V3BEeCTHBI CIIeIVIOMIHE JOCTAaTOYHBIE YCIIOBHS
CYILIECTBOBAHNS IaMHIJILTOHOBEIX IIHKIIOB B CBS3HOM Heoprpadge G Oe3 IeTelnb, HMEIOIEM 71> 3
BEPIIIHH:

Teopema Ecnu ona nwbvix 0eyx pasmiuHvix HecMeXdcHulX eepuiun a it b epaga G
evinonrsaemes ycroeaue deg a + deg b > n, mo cywecmeyem 2amunvmonoé yuxi, 20e deg(a)-
cimenend (GANeHMHOCING) GePULLIH bl.

CaencrBue Ecnu ona nwoboii eepuiunst a epagpa G evinonneno yenoeue deg a= w2, mo
cyugecmeyemn 2amunbnoHO8 YLK

C 3aayer HaXOKIEHNS raMIJIbTOHOBA IHKIIA CBS3aHA 3a0aua KOMMUBOaHcepa.

ParioH, KOTOpBIH JOIKEH IIOCETHTL OpOMSYMII TOPIOBELl, COAEPKHT HEKOTOPOE
KOIIHYECTBO TOPOJOB, PACCTOSHHS MeXIY KOTOPBIMH H3BECTHBI. TpeOyeTcs HailTH MapIIpyT,
ITPOXOISIIMI Yepe3 BCE IIYHKTRI 11O OAHOMY Pa3y M BO3BPAIIAIOIIHIICSA B HCXOAHEBIH ropox. Eciu
TaKHX MapINPYTOB MHOI'O, TpeOyeTcs HAaHTH KpaTyaHIIi 13 HUX. MaTeMaTHyeckasl IT0OCTaHOBKa
33]a4YH BBRITTISAHUT TaK. TpeOyeTCsa HAaHTH IaMIUIbTOHOB I[HEKII MHHHMAJIBHOI'O BEca.

KOHTpOJ/IbHBIE BOIIPOCHI U 33 JAHHA

1. meroTcs 1 B rpadye raMIJIBTOHOBEI ITHEKIIBI?

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOoANUCHIO
Ceptuchukar: 12000002A633E3D113AD425FBES0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa | l
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2. HPHMEHI[B dJITOPHTM C BO3BpPATaMH, IIOCTPOHTDL BCC I'AMILUIBTOHOBBI ITHEKJIBI JJIA I'I)El(l)ﬂ,
DﬁpﬂBGEﬂHHDTG KBAJAPAdTOM C IIEPCCCKAIOITHMICH JHAI' OHAJIAMII.

3. YKaxHTe 3aJda"H, HHTCPIIPETAILIA KOTOPBIX COCTOHT B HeOOXOQHMOCTH ITOCTPOCHHA

I'dAMHIJIIbTOHOBBIX ITHEKIIOB.

Pexomenoyemana numepamypa:

OcHOBHAA JIMTepaTypa:
3apuriopa, 2. P. Jlekmpm 110 AHCKPETHOH MaTeMaTHKe. MaremarHyeckas JIOTHKa. yueOHoe
nmocobue / B. P. 3apunora, M. I'. KokotunkoBa, JI. A. CeBacThsHOB. — Mocksa : PoccHiicKil
VHHUBEPCHTET  ApyXkObBl  Hapomos, 2014 — 120 ¢. — Pexmm  jgocryma:
http://www 1prbookshop.rv/22190 html

Jlomo/IHMTe/ILHA A JINT epaTypa:
Xarrapth, P. JIMcKpeTHasg MaTeMaTHKa JJI9 ITPOrpaMMHCTOB : yueOHoe 1mocobne / P. XarraptH.
— Mockaa: Texrocdepa, 2012. — 400 C. — Pexiim JIIOCTVIIA:
http://www 1prbookshop.rw/12723 html

IIpakTHueckaa padora Nel6. Auaroputm Popaa — beuimMana HaxoXaeHHA
MHHHMAJILHOIO IIYTH B HATPY’KEHHOM OPHEHTHPOBAHHOM rpade.

Ilens 3anamua. VI3yduTh alIropHTM HaXOKIEHHS MHHHMAIbHOIO ITyTH B oprpade H
BO3MOKHOCTH €0 ITPAKTHYECKOI O IIPHMEHEHH 5.

3HaHuA u ymeHus, npuodpemaemvle CHIYOCHMOM 6 pe3yJjibMAme O0CE60CHUS MeMbl,
gopmupyemole Komnemenyuu. 3HaTh H YMETh PealIH30BBIBATh Ha ITPAaKTHKE alropHTM Dopaa —
bemMmaHa.

Teopemuueckasa uacme.

[Ipeamonaraercs, 4YT0 OpHEHTHPOBAHHBLIH I'pad) He COAEPKHT KOHTYPOB OTPHI[ATEIbHOMH
IUTHHEL.

Anzopumm Popoa — bennmana.

OCHOBHBIMH BBIYHCIIIEMBIMH BEJIHMYHHAMH 3TOI0 aJITOPHTIMa SBJIIFOTCS BEIHYHHEL Ak),
rnei=1,2, ... ,n (n—umcuao BepmmH rpaga), k=1, 2, ... , n— 1. JIng GHUKCHPOBAHHBIX i H k
BelIHYHHA A k) paBHa UIMHE MHHHMAJIbHOIO ITYTH, BeAVIIEr0 H3 3aJaHHOH HadalbHOM
BEPIIHHEI X; B BEPIIHHY X; H COAEPIKaIIero He Oonee k IYT.

Illaz 1. YcTaHOBKA HaYaJIbHBIX YCIIOBHH.

BeectH wicio BepiiH rpada » 1 MaTpuiry BecoB C = (¢;,).

Hlaz 2. Tlonoxure k = 0. [Tomoxute A(0) = o0 19 BceX BEPIIHH, KPOME Xi, ITONOKHTD
A(0)=0.

Hlaz 3. Buukne o k, k= 1,..., n — 1, KaXXJ0H BepIIHHE X; HA k-OM IIIare ITpPHITHCATh
HHIeKC A(k) TTO clleAyIomeMy IpaBHITY:

min
M) = lI<izn {A(k—1) + cx)
JUISI BCEX BEPIIHH, KPOME X1, IOITOXKHTh Ai(k) = 0.

B pesympTare paboTel amropHTMa opMIpyeTcsa TaOmamma HHaAekcoB Adk), i=1,2, ..., n,
I" — 'n! 1 "1 . Ee I 1 ]—[‘!"‘.-‘!"!' FAaT M ‘1 II"\"_ AT TN M 1
TIOKYMETT NOANVGAH NenseT JIHHY MHHHMAIBHOTO ITYTH H3 ITePBOMH
SNEKTPOHHOW MOAMNUCHIO
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6 TyTH.
Bnapeneu: lHebayxora TateAHa AnekcaHapoBHa

3YVIOIIAaAa eH BECPIIHHA X, OITpEACIACTCA H3
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Mn—-2)te,=An—-1), xe G'(x,),
rae G'(x;) - IpooGpas3 BEPIIHHEL X;.

JIms1 HalIeHHOH BEepINHHBI X, MPEAIIeCTBYIOM[AS el BepIMHA X, OIpeJclsacTCS H3
COOTHOIIIEHHS:

A(n—=3)+ cg=A(n-2), x,G(x)
rae G'(x,) - 1pooGpa3 BEPILUHHEL X, H T. JI.

[locimeqoBaTeIbHO ITPHMEHSS BTO COOTHOINEHHE, HAYMHAS OT IIOCIEMHEN BEPIIMHEL X; |,
HaHIeM MHHHMAJIbHBIH ITYTh.

IIpivep: C momornpro anropurMa @opaa — bemmMvaHa HaHTH MHHHMAIBHBIH ITVTh H3
BEPIIHHEI X; B BEPIIHHY X3 B rpade, H300paKeHHOM Ha PHCYHKE:

X Q Ts
g “;;\:P
Al -
1 .r.--_ "'-.-l-. .\H“-H .--__..-":- .-: 1‘\‘._"
f___.-""' ﬂh-\"‘\. .___.-""' 4 I'l.
Y 1 g
.11_{:)’%5 = j| 1
~,
_i“‘xh e -5 S “»1 r{a’
F -~
A, 4 3

PaccmorpuM mmoapoOHo pabory anropurMa @Doppa — bemwmMaHa a1 3TOro IpHMeEpa.
3HaueHH I HHAEKCOB A:(k) OyieM 3aHOCHTE B TaOIIHITY HHIEKCOB.

Ilaz 1. BBegeM YHCIO BepHIHH I'pada n» =5. MaTpHIla BeCOB 3TOro rpada uMeeT BHI;

[ I- i;l_- il L] I
|
ARERLERRRLERRRLAREE
I
'l'll'lllll'll'li .ll'lrll'l'lrlrllrlrl..

(=

Hlae 2. TlomoxmMm k = 0, A(0) = 0, 22(0) = A3(0) = A(0) = As(0) = 0. BDTH 3HAYEHHST
3aHECEM B ITIEPBBIH CTOIOEI TaOIHIIBI.

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

[min

Ml = 155 {A(0) + ¢x}.

M(1) = min{Ai(0) + ¢12; Aa(0) + €22, A3(0) + €32, Aa(0) + €425 As(0) + €505} = min{0 + 1; oo +
o0, 00 + o0 00+ o0, 0 + 0} =1,

?Lg(l) — HH:H{?M(O) + C13, 13(0) + C23, ?Lg(O) + C33, ;M(U) + C43, ?L5(0) + C53;} — HII}’I{O + o0 , 90 +
8,0+, 0+ 2,0+ 0} =00

7\4(1) = HH:H{?M(O) T C4, ?'uj(O) t €24, ?'ug(O) T €34, ?&.4(0) T C44, ?'uﬂ([]) + C54;} = HH:H{O + o0 [ o0+
7,0+ 1,00+ 00,00+ 4} =0,

7‘6(1) — H.EI'H{?M(O) + €5, 13(0) + Cas, 13(0) + €35, }4(0) T C4s. 15(0) + E55;} — HIfﬂ{O + 3; o0 +
l;0 —5;00+ 0,00+ w0} =3

[TomyyeHHble 3HaYeHHS A1) 3aHeceM BO BTOPOH cTOIOel] TaOIHIEI. Y OekKJaeMcs, YTO
ETGpGﬁ CTGH@EI_[: HaYMHad CO BTOPOI'O 3JIEMCHTA, COBIIAJACT C HEPEGﬁ GTpGKGﬁ MATPHIIBI BCCOB,
YTO JIETKO OOBSICHIETCS CMBICIIOM BeTHYHH A;(1), KOTOpBIe paBHEI JJIHHE MHHHMAJIbHOIO ITYTH
13 TIEPBOI BEPIIHHEI B i-YIO, cOJepsKarlero He 0ojiee OMHOM JYTH.

k=2

M(2)=0.

Nnak=7:

OOKYMEHT I:IDﬂI'IHCAH
QNEKTPOHHOU NoANnChbIO
Ceptuchmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LeBayxora TateAHa AnekcaHapoBHa 3+ g;,} =1

oot =
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M2)=min{0+w;1+7,0+],0+m,3+4}=7.

M(2)=min{0+3; 1+1,0—-5,0+ 0w, 3+m0}=2.

[TomyyeHHwple 3HaueHHS A«(2) 3aHeceM B TpeTHH cTonOel] TaOmmipl. BemmamHBL A(2)
PaBHBI JJIMHE MHHHMAJIbHOIO ITYTH H3 IIEPBOH BEPIIHHBI B i-YIO, COMEPKAIIErO He Oolee IBYX

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

min

M3) = =5 {M(2) F e

MB)=min{0+1, 1+o0,9+w,7+w,;2+w}=1,

MB)=min{0+o0;1+8,9+w,7+2;2+x0}=9

M(B)=min{0+ow ;1 +7,9+1,7+00,2+4} =6

() =min{0+3; 1+1;9-5,7+00;,2+w}=2

[TomydyeHHbIe 3HaUeHHS A:(3) 3aHeceM B YeTBEPTHIH cTonOell TaOmuibl. BemmanmHbl A(3)
PaBHEBI JAJIMHE MHHHMAJIbHOIO ITyTH M3 IIepBOI BEPIIHHEL B i-VIO, COJEpsKaIllero He Oonee Tpex

AYT.
k=4
A(4)=0.
Jnsg k= 4:

min

M= 55 (M3)+ o).

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

MA)=min{0+xo;1+8,9+w,6+2,;2+xn}=8.

(@) =min{0+ow0 ;1 +7,9+1,6+0,2+4} =6

(D) =min{0+3;, 1+1,9-5,6+0;2+mw}=2.

[Tomy4yeHHbIe 3HAaUEeHHS A;(4) 3aHeceM B ITITHIH cToiOel] TaOmuIbl. BemnurHer A.(4) paBHEI
JUTHHE MHHHMAJIBHOIO ITyTH H3 IIEPBOH BEPIIHHEI B I-YIO, COAepsKaIlero He O0Nee YeThIPEX VT

I (HOMep ALO0) (1) A(2) A(3B) A(4)
BEPIIHHEI)
] 0 0 0 0 0
2 0 | | 1 1
3 o0 o0 9 9 8
4 ORI 7 6 6
J 0 3 2 2 2

Illaz 5. BoccTaHOBIEHHE MHHHMAJIBHOIO ITYTH.

Jlms mocnmegHeH BEPIMMHBI X; MNPEAIIeCTBYIOM[AS el BepIIMHA X, OIpeJelsaeTCcs H3
COOTHOIIEHHS, ITIOTYYEHHOTO IIPH § =3:

7\¢~(3) + ¢35 = 13(4): X, E G_l(xg),

re G'(x;) - MpooOpa3 BEPIIHHEL X;.

G'(x3) = {x2, X4}

[logcTaBHM B ITOCIIEIHEE PABEHCTBO IOCIEAOBATEIBHO ¥ = 2 H ¥ = 4, UTOOHI OIPeelHTh,
IUISI KaKOT'O ¥ 3TO PaBEHCTBO BEIIOIHSAETC:

?‘m(B\) T Cy3 = ] +8 # ?‘uq(‘f) — 8,

[IOKYMEHT MOAMUCAH

SNEKTPOHHOW NOANMUCLIO _ _
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 FOIEH BEPIIHHE X3, ABIIACTCA BEPIIHMHA X4.
Bnapeneu:  leGayxoea TaTeaHa AnekcaHapoBHA BEPIIMHA X, OIPEACHSITCA H3 COOTHOIIEHHS,
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M2) + cu=M(3), x.€ Gl(xy),

rae G '(x4) - TIpoo6pa3 BEPIIUMHEI X4.

Gl(x4) — {.1'?3:, X3, .1'?5}.

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

M(2)+ecu=1+T#M3)=06,

M(2) teuw=1+1#M3)=6,

M(2) + e =2 +4=203)=6,

TaxM o0pa3oM, BEPIIMHOH, ITPEIIIECTBYIOMIEH BEPIIIMHE X4, IBIIIETCS BEPIIIMHA Xs.

JITI BEPIIHHEL Xs IIPEAIIECTBYIOIIASA €1 BEPIIMHA X, OIPEIEISIETCS H3 COOTHOIIEHHS,
ITOIIYYEHHOT'O TIPH § =2:

M)+ s =2s(2),  x.= Gl(xs),

rae G'(xs) - mpoo6pa3 BEPIIMHEI Xs.

Gl(x5) — {.I1:, .1'?3}.

IlogcTaBUM ITOCIIENOBATEIIFHO » = | M » = 2, YTOOBl ONpPENEINTh, IJI1 KaKOro » 3TO
PABEHCTBO BBOTOITHSETCA:

?L1(1) +ecs=0+3# ?L5(2) — 2:,

?'uj(]_) +cs=1+1= ?Ls(?) :23

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

JITI BEPIIHHEL X; TIPEAIIECTBYIOIIASA €1 BEPIIMHA X, OIPEIEISETCS U3 COOTHOIIEHHS,
ITOIIYYEHHOT'O IIPH § =2

AO) e =2a(1),  x=Gl(x),

rae G'(x2) - mpoo6pa3 BEPIIHHEI Xa.

G (x) = {x1}.

[lopcTtaBuM » = 1, YTOOBI OIPEIETIHT, BEIITOIHSIETCS JIH 3TO PABEHCTBO:

?'ul(O) +cpn=0+1= ?'uj(].) =1.

Taxrm 06pa3zoM, BEPIIIMHOMN, IIPEIIIE CTBYIOIIEH BEPIIIHE X;, SBIISIETCSA BEPIIIMHA X ;.

HMTak, HalIeH MHHHUMAJIEHBIH ITYTh — X), X2, X5, X4, X3, €00 JIJIHHA PaBHA &.

KﬂHTpﬂ.]]I:HhIE BOIIPOCHI A 3a4/TAHHH

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

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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L (01)—3, (0:2) -9 (1;2)—3, 9 (0:1)-2,(0;2)-7,(2;1)-1,

(2.4)—1,(1:3)-8.(2;3)-2, (2:5)—6,(1:5)—12,(5:4) - 10,
(3,5)-4.(4;3)-6. (2:3)-3.(3;4)—-4.(4:6) -2,

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

(2:4)—3,(1.3)— 11, (2.3) -5, 10.(0;1)—4,(0;2)-2, (2;1) -1,
(3;5)-3,(43)-6. (2:5)-7.(1;5)—3.(54) -4,

3. (0:1)-3,(0:2)-9.(1:2)- 12, (5:3)-1,(3:4)-4,(4.6)- 3,
(2:4)-1,(1;3)=2,(2:3)-3, (3:6)—7.

(3;5) - 10,(4;5) - 5. 11. (0;2) - 2,(0;1) -7, (2;1) - 4,

4, (0;1)-6,(0:2)—2,(2:1)-3, (2:4)-9,(1;3)-3, (34 -1,
(2:3)—0, (1;3) 1, (53)-—0, (4:6)—-2,(3;3) -8, (6:3) -4,
(3:5) R (45 =7 (6:7)— 10, (5:7)-5.

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

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

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

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

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

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

(6:7)— 10, (3;7)—06.

Pexomenoyemana numepamypa:

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

J{onmoJIHHTE/IbHASA JIUT epaTypa:
Xarrapt, P. J[uckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe 1nocobue / P. XarrapTH.
— Mocksa: Texnocdepa, 2012. — 400 C. — PexuM  JocTyrIia:
http://www 1prbookshop.ru/12723 html

IIpakTrnueckas padora Nel7. 3agava HaXoKIeHHA KPATHIECKOro IYTH B rpade.
IHens 3auamus. VI3y4uTh alTOPUTM HaXOXIEHHS KPUTHYECKOI'O ITYTH H BO3MOKHOCTH
€r0 MPaKTHYECKOT O ITPHMEH EHIHA.
3HaHUA U YMEHUA, npuodpemaemple CMYOCHMOM 6 pe3Vibmame O0C60EHUA MeMbl,
dopmupyemole KomnemeHyuu. 3HATh W YMETh PEalH30BBIBATH Ha IIPAKTHKE aJITOPHTM
HAXOKIEHUS KPHTHUYECKOTO ITYTH.
Teopemuueckan uacmeo.
3agaua HaXOKIeHHSI KPpHTHYECKOro, (T. . JIIMHHEHINEr0) ITyTH B Ipade — 5TO 3ajaya,
OOKYMEHT MOAMUCAH s, COOPKH MHOI'O3BEHHBIX H3IEIHH U T. [,
Bnapeneu;: tHebayxoea TatesHa AnekcaHapoBHa pyla STalloB. BrrsBieHHe KPHITHYECKOI'O IIyTH H
[as 3ajaya, perracMasl ITOCTPOEHHEM CETEBOrO
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rpaduka. Takue 3aJaur MOI'YT OBITh IIPECTAaBIEHBI B BHE I'pada H B BHIEe OTOOpaKaroIIeH ero
TaOnHIpl. 191 HaXOXKAeHHS KPHTHYECKOro ITyTH (IIOCIIeJOBATEIbHOCTH STalloB PaboTHI,
OIpeJeIIIOIMNX JIHTEIBHOCTh BCErOo IIPOeKTa H He HMEIOIMHX pe3epBa II0 BPEMEHH)
IIPUMEHSIFOTCS BBIUHCIIHTEIIbHBIE METOABI. OJHHM H3 TaKHX METOHOB SBJISETCA TaOIHYHBIN
METOJI X IIPHMEHSIETCS IS JAHHBIX, IIPEACTABIIEHHBIX B BHJIE TAOIIHIIEI.

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

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

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

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

IIycTe 1aHa ceTsh.

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

1) TP(0)=0;

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

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

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

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

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

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

KOHTpO/IbHBIE BONPOCHI M 32JAHHA

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

HMcxomHble JaHHBIE IO IIPOAOKHTETFHOCTH padoT:

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

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

Pexomenoyemana numepamypa:

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

Jlomo/IHMTe/ILHA A JINT epaTypa:
Xarrapth, P. JI[nckpeTHas MaTeMaTHKa JJIS IPOrPaMMICTOB ;| yueOHoe rocodue / P. XarrapTH.
— Mockaa: TexHochepa, 2012, — 400 C. — Pexiim JIOCTVIIA:
http://www 1prbookshop.rw/12723 html

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

Ilens 3anamua. V3ydyeHHE alIrOpHUTMa IIOCTPOEHHS MHHHMAJIbHOI'O OCTOBHOIO JiepeBa
Harpy»kKeHHOT0 rpada.

3HaHUA U yMeHUA, npuodpemaemovle CHYOEHIMOM 6 pe3yibmame 0C60€HUL MmemMbl,
dopmupyemole KomnemeHyuu. 3HAST H YMeeT TIIPHMEHSTH alITOPHTMA ITOCTPOEHHS
MHHHMAaJIbHOI'O OCTOBHOTIO JilepeBa Harpy KeHHOro rpada.

Teopemuueckasn uacme.

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

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

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

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

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

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

A

" OOKYMEHT MOANWUCAH
3NEKTPOHHOW NOAMNCHIO
Ceprucpmkar:  12000002A633E3D113AD425FB50002000002A6
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Ilaz 2. BriOpate B rpade G pedOpo MHHHMAIbHOH HHEBL IlocTpomts rpad G,
COCTOSIIIHH M3 JaHHOI'O pedpa H HHIHAEHTHBIX eMY BepIlHH. [10710XuTE i = 2.

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

Illaz 4. Iloctponts rpad G; +1, 100aBIsaI K rpady G; HOBoe peOpo MHHHMAIIbHOH JIIHHBI,
BRIOpaHHOE cpelH Bcex pebep rpada G, Kakaoe H3 KOTOPBIX HHIMHMJESHTHO KaKOH-HHOYIb
BepimHHe Ipada G; H ONHOBPEMEHHO HMHIHJEHTHO KaKOH-HHOY[Ib BeplnHHe Ipada G, He
cojepxanienca B G;. BMecte ¢ 3THM peGpoM BKIIrOYaeM B G; +1 H HHIITHAEHTHYIO €MY BEPIIHHY,
He cojepxaiyrocsa B G:. IIpHuceanBaem i:= i +1 H IepexoanM K Imary 3.

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

X3
O
j_ .-'"'.' lx'x__ -"1
- - NME""\.

A 1 R o
O =D
- »

] - 2
1 3

.
_.-'"-. g H-\... .
O s O

a2 1. YcTaHOBKA HAUAJIbHBIX 3HAUYEHHIL.
BeeneMm MaTpuiry iHH pedep C:

i H\z;g

- ——a

C=|

Illaz 2. BpibepeM pebpOo MHHHMAIBHOH JMHBI. MHHHManmpHasg amiHa pebpa paBHA
equHHIlE. Takmx pedep TpH: (x1, x2), (x1, X4), (x2, x4). B 3TOM ciIydae MOKHO B3STh JTHOOOE.
Bo3spmeM (x;, x). IToctporm rpad G,, cocTosmuii U3 JaHHOTO peOpa H HHIMIAEHTHBIX eMY
BEPIIHH x; H X>. [IomoxmmMm i = 2.

Illaz 3. Tak Kak n =5, TO i # n, TIO3TOMY IIEPEXOIHM K Iary 4.

Ilae 4. Ctporm rpadp G; mobaBmaa k rpady G, HOBoe peOpo MHHHMAIbHOH JIJTHHEI,
BEIOpaHHOE CcpeaH BceX pedep rpada G, KaxJJ0e U3 KOTOPBIX HHIHIEHTHO OJHOH M3 BEPIIHH X,
X» H OJHOBPEMEHHO HHITHJIEHTHO KaKOH-HHOYIb BeplHHe I'pada G, He cofepxkalnercsa B G- T. €.
OJHON M3 BEPIIMH X3, X4, Xs. | aKIM 00pa3zoM, HYKHO BEIOpaTh peOpo MHHHMAIBLHOH IJIHHEI U3
pebep (x1, x4), (x1, X5), (x2, x3), (X2, X3), (%2, x5). Taxkyux peGep AIMHBI eAHHHIIA IBa: (X1, X3) H (X1,
x4). MoxHo BbIOpaTh mroOoe. BoszpMeM (x;, x4). BMecTe ¢ 3THM peOpoM BKIOYaeM B (s
BEPIIHHY X4, HE COAEPKAIIYIOCI B (7. Ilomaraem 7 = 3 M repexoanM K Iary 3.

Illaz 3. Tak KaK i # n, IIO3TOMY IIEPEXOHM K Iary 4.

Hlaz 4. Ctpoum rpadp G, mobamsad K rpady G; HOBoe peOpo MHIHHMAIIBHOH JJIMHBI H3
pebep (xi1, xs), (x2, x3), (x2, X5), (x4, x5). Takoe peOpo AIHHEI ABa OXHO: (x2, X3). BMecTe ¢ 3THM
pedpoM BKIIFOYAeM B (G4 BEPIIHHY X3, HE COAep Kallyrocsa B (3. [lomaraeM 7 = 4 o nepexomguM K
Imary 3.

Illaz 3. Tak KaK i # n, IIO3TOMY IIEPEXOIHM K Iary 4.

Ilae 4. Ctpoum rpad Gs mobGaBnasd K rpady (s HOBoe peOpo MHHHMAIBHOH JJIHMHEBL H3
peﬁep (x1, X3), (x2, :s:5) (x4, xs5). Takmx peﬁep IUTHHBL TPH JBa. (X2, X5) H (x4, X5). Bo3pMeM (x2, Xs).

NOKYMEHT rMOANVCAH 1y X5, He cofepakaIyroca B G4. [lomaraem i =5 u

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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HPGL[ECC ITOCTPOCHHA MIHHMAJIBPHOI'O OCTOBHOI'O ACPCBaA H3G6PH}I{EH Ha PHCYHKC.

i

—
r_:." 4

H;_l_..m__

g
i

KﬂHTpﬂ.J]I:HhIE BOIIPOCHI A 3a4/TAHHH

ba,

. HaHTH MHHHMAaIbHOE OCTOBHOE ACPEBO JIAA I'pa

Oep.

[lonme3ysack amroputMoM Kpackama

3dJdaHHOI'O MaTPHIICH OJIHH PC

BapHaHTHI 3aJaHHIT

4

lﬁﬁlh_ﬁmj_
T S g ©

0 or =Y
T.I_,._I?._i._..n
L

o
\MIxIEH/IJ
II_.,JD,,III
8. 8= 88§
™MW g g g g
—i

o o HOoH H O E
T H K B K &N
_/MMIIIII\I\
]
—\.H_l_nu_ﬁ“_ﬁ“_.l_y
R e B = T = T e
= =
L O OO - O
I e

1.

1

Fo 1l oo 4 50

3.

2. /4 1 3 9 o o o

-
Ho— g o

e o

Q@ ord B
.I_x.q_.j.\u
Ixxiﬂy
8§ ~ o § % 8
+ B~ g =% X
m?“_IIEI
4 88858
8 488588
888888
Dﬂlﬂ)ﬂy
- o oo
—_o o oo
N =R
oo oo
DDIIH\

210 00 0 0 1IN

/6 3 10 T ™
.

3.

\.\C':E‘IIIIIT'_/I

3_/‘:53 511:-‘::!:3:‘\\

3531./,
EA T - TP
— B
g — ©loen
EEMT\.‘__
g B 8~ 3
IEEI =
e § 98 8
11,._311 H
T T T B
HoH R KR H
H e H K H
D.llD.MJ
= T = T -
—_ D O o
o T B B I
[ R B o Y
oo o)

S_I_KU_IDIDU\.I

72 11 7 3

o

7 oo 3 oo 4

s o 1 5
11 o 1 oo 3

3.

1

o w 1 1 o 1

1 1 = 3

w1 ®m oo

S

1

— &
Mo
& - N

xl&m_,._

2. /w5 4 2 2 9N

101011

100000

4170 0 0 0 0 12

bR
7
10 1

5 o 10 = 15

xﬂ.#lmimn/_.v
— 5 HH— ™
n BB~ 8 B
B g g o H o
o S S T S
L

0011
0010
[IOKYMEHT MOANUCAH

SNEKTPOHHOW NOANMUCLIO
12000002A633E3D113AD425FB50002000002A6

lleBayxoea TateAHa AnekcaHapoBHa

CepTtudumkar:
Bnageneu;

HNeincreutened: ¢ 20.08.2021 no 20.08.2022

54



Pexomenoyemana numepamypa:

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

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

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
55



MHUHUCTEPCTBO HAYKHW W BLICIIEI'O ObPA3OBAHWUA PO

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIEHOE

YUPEXJEHWE BBICHIEI'O OBPA3OBAHK A
«CEBEPO-KABKA3CKHWH ©EJJEPAJIBHBEIM YHHUBEPCHUTET»
[Iarrropckdi HHCTHTYT (prman) CKOY

MeToanueckue yKazaHus

JUI 0Oy YaroIuXcd II0 OpraHN3allii U MPOBEAEHNII CAMOCTOSITEILHOI
pabOTHI
10 JUCIUIUINHE «MaTeMaTnuecK il aHaJIn3y
JIJI1 CTYJeHTOB HanpapieHnd moarotoBku 09.03.02 MudgopmaurioHHbIE
CHCTeMbI M TEXHOJIOTHH HAIIPaBICHHOCTE (IIpoduis ) FIndopmaLinoHHbIe
CHCTEMbI U TEXHOJIOTHH 00padoTKH HH(POBOro KOHTEHTA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

56



I1IaTuropck, 2022

AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022

57



COAEPKAHHUE

1. OO0I1He TTOIOKEHHS
3
2. [{elmb ¥ 3a1aUl caMOCTOATEILHOM PabOThI
_ 4
3. T eXHOIOrHYEeCKasd KapTra caMOCTOITENLHON PaOOTHI CTYJIEHTA
5
4. 1 {OPSIOK BEIITOMHEHNSI CAMOCTOITENLHON Pa0OThL CTYAEHTOM
06
4.1. Memoouueckiie pexomendayin no pabome ¢ yuebHotil nanepamypoii 0
4.2 Memoouueckiie pexomeHoayiil no NO0J201M 08Ke K NP AKMUYeC KUM 3aAHAMUAM i
4.3. Memooduueckiie pexomeHOaiiil NO CAMONPOGePKe 3H AHLLL 8
S. KOHTPOJIb CaMOCTOITENLHON PAabOThl CTYIEHTOB
3
0. CIHCOK ITHTEePaTVYPEL
9

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
58



1. O0mHe moJ10KeHN A

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

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

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

3aJaul CaMOCTOSTEILHOH Pa0OTEI COCTOST B CIIEIVIOIIEM:

1. Pa3sBUTE IOrHYeCKOE H alr OPHTMHYECKOE MBIIIUIEHHE.

2. BrpaboraTh IepBHYHBIE HABBHIKH MAaTeéMAaTHYECKOIO HCCIEMOBAHHMS ITPHKIIATHBIX
BOITPOCOB.

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

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

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

CaMocTosgTellbHasd padora CTyaeHTa I10 Yy4eOHOH JIHCIHOUIMHE «MaTreMaTHyeCKHH
aHaIM3» BKIOYAeT IIOATOTOBKY K IPAKTHUYECKHM 3aHSATHSIM H BBITIOTHEHHE ITPAKTHYECKHX

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

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

AOKYMEHT NOANnMCAH
SNEKTPOHHOW NOANMUCKIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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He «MaTeMaTHUYeCKHI aHaJIH3» HallIp4dBJICHA Ha

Nencreutened: ¢ 20.08.2021 no 20.08.2022
59



[ImaHupyeMsble PE3YIIbTATEI

Kon, Kot hopMyTHpoBKa 00y4YeHH I IO AHCIHIDINHE (MOZIYIIIO),
(popMyIHPOBKa HHJHKATOpa XapaKTepPH3YIOIIHE STallEL
KOMIIET €HI[HH (pOpPMHPOBaHH KOMIIETEHI[HIT,

HHHKATOPOB

OIIK-1: N/-1onx; 3HaKOM c [ IpuMeHsIeT
CriocoGeH OCHOBAaMH MaTEMaTHKH, | €CTECTBEHHOHAYYHEIE 151
IIPHMEH SITh (pM3HKH, BBIYHCIHTEIBHOH | OOIeHHKEHEPHBIE 3HAHHSI, METOJbI
€CTECTBEHHOHAYYHBIE | TEXHHKH H | MaTEMAaTHYECKOTO MOZIEITHPOBAHHSI B
H OOINEHHKEeHEPHBIE | IIPOTrPaMMIPOBAHI L. Ipodec CHOHAJIbHOH JIeATe IbHOCTH.
3HAHH, METOJIBI N/-20nx1  Pemaer
MATEMATHYECKOTO CTaHIapTHBIE
aHaIH3a 1 | MpopecCHOHAIbHBIE 3aJauH
MO/JIEJIMPOBAHHSL, C IIPHMEHEHHEM
TEOPETHYECKOIO M | eCTECTBEHHOHAYYHBIX 151
BKCIIEPUMEHTAJIBHOTO | OOLIEHHKEHEPHBIX  3HAHMI,
HCCIIEIOBAaHIS B | METOOOB MAaTeMaTHYECKOIO
Mpo(eCCHOHAIIFHOH | aHallM3a H MOJEITHPOBAHHS.
IESTEIIBHOCTH

2. Ilean | 333248 CAMOCTOAT €JIbHOH PadOThHI

Beayimas 1ens opraHuzaiiil M ocyinecTBiIeHHS CPC coBmagaer ¢ LETRIO OOYUYEHHS
CTyJeHTa — (POpPMHpOBaHHe HaOopa OOINeHAyYHBIX, IPO(PEeCCHOHAIFHBIX H CITeI[HaIbHBIX
KOMIIETEHI[HI OYyAYINEro OaKalaBpa II0 COOTBETCTBYIOIIEMY HaIIPaBJIEHHIO ITOATOTOBKH

[Tpu opranmzaipm CPC BaXKHBEIM H HEOOXOIHMBIM YCIIOBHEM CTaHOBSTCS (DPOPMHPOBaHHE
YMEHHS CaMOCTOSTEIBHON paloThl I IIPHOOPEeTeHMS 3HAHMIL, HABBIKOB H BO3MOKHOCTH
OpraHM3aIiiy Y4eOHOH H HAYUYHOH JeATelbHOCTH. 1]eIbro caMOCTOSTEIbHOH paldoThl CTYIEHTOB
SBISIETCS OBJIaJIcHHE (PYHIAaMEHTAIbHBIMH 3HAHHSAMH, ITPO(ECCHOHATLHBIMH VMeHHSIMH H
HAaBBIKAMH  JeSATEJIBHOCTH II0 IPO(QHIIFO, OILITOM TBOPYECKOH, HCCIIELOBATEIIbCKOM
IESTEILHOCTH. CamocrosrenpHad  pabora CTYIEHTOB CITOCOOCTBYET Pa3BHUTHIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPYECKOI'O IMTOJIX0/A K PEIIEHHIO
mpo0OneM y4eGHOro H Impo()eCCHOHAIIEHOTO YPOBHSL

Sagadyami CPC IBISIOTCS:
- CHCTEMATH3al[Md M  3aKpeIUIEHHE IIONYYEHHBIX TeOPeTHYECKHX 3HAaHHH |
IPaKTHYECKHX YMEHHI CTYIEHTOB,
- yIIyOlIeHHE M PacIMpPeHHE TEOPETHYECKHX 3HAHHH,

- (pOopMHpOBaHHE YMEHHIl HCIIOIb30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CIIPABOYHYIO

TOKVMEHTATTUFO U CTIEITHATTRHVIO THTEDATVOV:
NOKYMEHT NOANMUCAH
SNEKTPOHHOM NMOANUCHIO OCTEH H aKTHBHOCTH CTYAEHTOB. TBOPYECKOI
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6
Bnageneiy lebayxoBa TateaHa AnexkcasgpoBHa OCTH H OpraHN30BaHHOCTH,
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- (pOpMHpPOBaHHE CaMOCTOSTEIILHOCTH MEIIUIEHHS, CIIOCOOHOCTEN K CaMOpPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CAMOpPEaTH3aI[HH,

- pasBHTHE HCCIIeJ0OBATEIIbCKIX YMEHHI,

- HCITONIb30BaHHE MaTepHalla, COOPaHHOIO H IIOIIYYeHHOIO B XOJIe CaMOCTOSTEIIbHBIX
3aHSTHIT Ha CeMHHapax, Ha IIPaKTHYeCKHX M JIa0OpaTOPHBIX 3aHSATHSAX, IIPH HaIlHCAHHH
KYPCOBBIX M BBITYCKHOH KBaIH(PHKAIMOHHOH paboT, IId 3 (eKTHBHOH ITOJTOTOBKH K

HTOI'OBEIM 3a4YCTaM H SK3aMCHAM.

3.TexHoI0OrH4YecKan Kapra caMocCTt OfITEJILHON pﬂﬁﬂT bl CTYACHT A

OO0BeM 4acoB, B TOM YHCIIE
Bun
(acTp.)
Kompl IeaTe IbHOCTH Cpenc Ko
pPeaIn3yeMBIX CTYJIEHTOB TBa H
- HTaKTHas
KOMIIET eHI[HH TEXHOJIOTHH CP B
pabora c
OI[eHKH C cero
IIperoaana
TeJIEM
1 cemecTp
OIIK-1 IlogroToBka K Komr 1.2 0.1 1,
(UJI- | nexipisam JIEKT 3aJaHHI 15 35 35
1,2) H BOIIPOCOB
I10 TeMaM
IHCITHIUTHHEBI
OIIK-1 IlogroToBKa K Komn
(U]JI- | mpakTHyecKHM paboTaM | JIEKT 3aJaHHii
1,2) H BOIIPOCOB 2,4 0,2 2.
’ 3 7 7
T10 TeMaM
IHCITHIUTHHEBI
OIIK-1 CaMOCTOSTEIILHO Komt
(MJ1- | e m3ydeHHe IMTepaTyphl | JEKT 3ajaHHi
1,2) I10 TeMaM 1-5 H BOIIPOCOB 32, 3,0 3
’ 805 45 0.45
T10 TeMaM
ITHCITHIUTHHEBI
Hroro 3a 1 cemectp 36, 4,0 4
45 S 0,5
2 ceMecTp
OIIK-1 IlogroToBKa K Komn
il i pabeeed INNEXY XY )
: P 6 4 4
T10 TeMaM
IHCITHIUTHHEBI
OIIK-1 IlogroToBKa K Komt
(U]JI- | mpakTHyecKHM paboTaM | JIEKT 3aJaHHii 13 0.4 4
1.2 H BOIIPOCOB ’ ’ ’
T10 TeMaM
[IOKYMEHT NOANMUCAH TTCIIIDIMBT
3NEKTPOHHOW MNOANUCHIO Kommt 23, 2.5 2
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 aTaHTT 29 ] 5.8
Bnapeneu; Lebayxoea TateAHa AnekcaHapoBHa
MTIPOCOB
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I10 TeMaM
U CITUTUIHEI
HTtoro 3a 2 cemectp 29,
7 3,3 K
IloaroroBKa K Bomp
24,
IK3AMEHY 0ChbI K 3 2,7 -
IK3IAMEHY
90, 10,
Hroro 45 05 00,5

4.11 OpHIOK BbIIOJIHCHHHA CaMOCTOATEIbHOHR pﬂﬁﬂ'l' bl CTYACHT OM

4.1. Memoouueckite pexomenoaytii no pabome ¢ y4ebHoil 1umepanypoii

IIpn padore ¢ KHHTOH HeOOXOAHMO IIOAO0OpaTh JHMTEPaTypy, HaAYVUHTHCS ITPABHIBHO €€
YHTaTh, BECTH 3aItHCH. J[JI 1og00opa IHTEpaTyphl B OMOIHOTEKE HCIIONB3YIOTCS al()aBHTHEIH H
CHCTEMATHYE CKHI KaTallOr'H.

BaXHO ITOMHUTE, YTO PalHOHAIIbHBIE HABBIKH PadOThHI ¢ KHHT'OH - 3TO Bcerga OOIbIlas
SKOHOMH I BpEMEHH U CHIL.

IIpaBIIBHEIN II0A00pP VYEeOHHKOB PEKOMEHAYVETCS IIperojaBaTelleM, YHTAFOII[HM
JIEKITMOHHBIN Kypc. HeoOxomumass mHuTeparypa MOXKET OBITh TaKKe YKa3aHa B METOJHYECKHX
pa3paboTKax 10 JaHHOMY KYpPCY.

M3yyass MaTepuai 1mo y4eOHHKY, CIIeAyeT IePeXOJUTh K CIEAVIOIEMY BOIIPOCY TOIBKO
II0CIIE TIPABIWILHOI'O VSCHEHHS IIPEABIAVINETO, OIMCBEIBass Ha Oymare BCe BBIKIAIKH H
BEIYHCIIEHHS (B TOM 4YHCIIE Te, KOTOphle B YYeOHHKE OITYINEHBI IJIH Ha JIEKIHH JaHbI JJIT
CaMOCTOSITEIIbHOI' O BEIBOJIA).

[Ipn u3yueHnH moO0H JUCIIUIUIHHEL OOIBIIYIO H BaKHYIO POIb HIPAET CaMOCTOSTEIIbHAS
HHANBHIYaIbHAas padoTa.

Ocoboe BHHMMaHHE cCleAyeT OOpaTHTh Ha OIpelellcHHe OCHOBHBIX ITOHSTHIL Kypca.
CTYAEHT JOJKeH ITOAPOOHO pa3dHpaTh ITPHMEPHI, KOTOPHIE IMOSCHSIOT TaKHE OIIPeJelICHHS, H
YMETh CTPOUTH aHaJIOTrHYHEIE

CAMOCTOATCIILHO. H}*’)I{HID IOOHMBAaTLCS TOYHOIO

ITPHMEPEI
MPEACTABIIEHHS O TOM, YTO H3Yy4yacllb. lI0JIe3HO COCTaBILITH OIIOPHBIE KOHCIIEKTHI. [IpH
H3YUYEHHH MaTepHalla 10 Y4eOHHKY IIOIIE3HO B TETpPagH (Ha CIEIHaIbHO OTBEJEHHBIX ITOILIX)
JTOTIONHSATh KOHCIIEKT JIEKI[HH. TaM ke cileQyeT OTMedaTh BOITPOCHI, BEIJEIEHHBIE CTYAEHTOM

I KOHCYIIbTAIHIL C ITPCITOaBaTCIICM.

BBIEG,[[BI:, ITOJIVHCHHEIC B PC3VIIbTATC H3VUCHIISA, PEKOMCHAVETCA B KOHCIICKTIC BBIACIIATE,

AOKYMEHT NOANMCAH
SNEKTPOHHOW MOAMNWCHIO
Ceptudpukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLebayxoea TaTeAHa AnekcaHapoBHa

> 3dlIOMIHAIIICE.
HTaM IIOMOI'd€T COCTABJICHHE JIHCTAa OIIOPHBIX

ee 4acTo yrnmoTpeliiseMble (POPMYIIBI M ITOHSTHSL
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Takoil JTHCT ITOMOraeT 3allOMHHTE (POPMYJII, OCHOBHBIE TOJIOKEHHS JICKI[HH, a TaK/Ke MOXKET
CITYKHTh TTIOCTOSHHBIM CITPaBOYHHKOM JIJIS CTY/IEHTA.

UTeHHe HAYyYHOIO TeKCTa SBIISIETCS YacThIO ITO3HABATelIbHOH JeATellbHOCTH. Ee Ienp —
H3BIIeYeHHE H3 TeKcTa HeoOXOoaHMOH HH(popMallHH. OT TOrO Ha CKOIBKO OCO3HAHHA YHTAFOIIHM
coOCTBeHHAs BHYTPEHHSS YCTaHOBKA IIPH OOpaIlleHHH K ITeYaTHOMY CIIOBY (HaHTH HYy’KHBIE
CBeJIcHHS, YCBOHTH HH(OPMAIHIO ITOTHOCTHIO MIIH YaCTHYHO, KPHTHYECKH ITPOaHAIH3HPOBAThH
MaTepHall U T.I1.) BO MHOI'OM 3aBHCHT 3()()eKTHBHOCTh OCYINECTBIIIEMOIO JEeHCTBHA.

BEIIETISIOT uembipe 0CHO6HbIE YCIMAHO6KU 6 UWINEHUI HAYYLHO20 MEeKCMA.

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

yCcBaHBaroINas (YCHIHMS YHTaTelIsd HaIlpaBIeHBI Ha TO, YTOOBI KaK MOJKHO IIONTHEe
OCO3HATh M 3allOMHHTL KaK CaMH CBeJleHHS H3lIaracMble aBTOPOM, TaK H BCIO JIOTHKY €ro
pacCy K eHII)

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

TBOpUYecKasd (COo3aeT y YHTATeII TOTOBHOCTh B TOM IJIH HHOM BHIE — KaK OTIIpaBHOIt
ITYHKT JJIS CBOHX PacCy KIAeHHI, Kak o0pa3 I AeHCTBHSI II0 aHAJOTHH H T.II. — HCIIOIB30BaTh
CYKJIEHHS aBTOpa, XOJ €ro MBICIEH, pe3ylbTaT HaOIIOAEHHS, pa3pabOTaHHYH) METOJIHKY,

JTOTIOIHHTE HX, ITOABEPTHYTH HOBOH ITPOBEPKE).

4.2. Memoouueckiie pexoMeHOayLil MO NOO20NIOEKe K NPAKIMUYECKUM 3AHINMUIM

JInsg 1oro 4toOBl TIIPAKTHYECKHE 3aHATHS TIPHHOCHIH MaKCHMAJIbHYIO IIONIB3Y,
HeOoOXOAHMO ITOMHHTE, YTO VIIPaXHEHHEe H PEIIeHHE 3aJay IPOBOASITCSA IIO BEIYHTAHHOMY Ha
TEKIMAX MaTepHaly M CBS3aHBL, KaK ITPABIIO, C JeTalbHBIM Paz00opoM OTAEIIBHBIX BOIIPOCOB
JIEKITMOHHOr 0 Kypca. CreayeT IOMYEPKHYTH, YTO TOJIBKO IIOCIIE YCBOEHHS JIEKIHOHHOIO
MaTepHala C OIpPeJelIeHHOH TOYKH 3pPeHHI (a HMEHHO C TOH, ¢ KOTOPOH OH H3/Iaraercs Ha
TIEKITHSIX) OH OyJIeT 3aKPeIvIsThCs Ha IPaKTHYECKHX 3aHSITHSIX KaK B pe3ylbTaTe 0OCYKIeHHS H
aHaIM3a JEKIHOHHOIO MaTepHalla, TaK H ¢ IIOMOIIBIO pellleHH ITpoOIIeMHBIX CHTYAL[HI, 3a1a.
[IpH 3THX YCIOBHSX CTYAEHT HE TOIBKO XOPOIIO YCBOHT MaTepHal, HO H HAYUHTCS ITPHMEHSTH
ero Ha INpaKTHKe, a TaKKe TIONYYHT JOIOMHHTEIBHBINI CTHMYJI (M 5TO OYeHb Ba)KHO) IS
AKTHBHOH ITPOPadOTKH JIEKI[HH.

CleayeTr IIOMHHTBL, YTO PEIINEHHE KaXKAOH YUYeOHOHM 3aJau JOJIDKHO JOBOJHTBCS 0
OKOHYATEJILHOI'O JIOTHYECKOIO OTBETa, KOTOporo TpedyeT YCIOBHE, M IIO BO3MOKHOCTH C

BRIROIOM. [lOIMVYEeHHRIH OTBET CIelveT TMHOBEDHTD GHOGD@MI, BBITCKAIOIITHMIT H3 CYIICCTBA

OOKYMEHT NOAMNUCAH
INEKTPOHHOM MNOANUCHIO VMOKHO) PpelllaTh HeCKOJIBKHMH CIIocO0aMH H
CepTucdmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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CPABHIITE IIOJIIYHCHHBIC PC3YJIbTATEL PelleHHe 3amady JaHHOIO THIIA HYZXHO IIPpOAOIIAKATE OO

]'[pHGﬁpETEHH_H TECPABIX HABBIKOB B HX PCIIICHHII.

4.3. Memoouueckiie pexomeHoayiil No camonpoeepke 3HAaAHLL

[Tocme H3y4yeHHS OIpejeleHHOH TeMBI II0 3aIliCcSAM B KOHCIIEKTe H YUYeOHHKY, a TaKkKe
peIeHus JOCTaTOYHOrO KOIHYECTBAa COOTBETCTBYIOINHX 3aJlad Ha IPAKTHYECKHX 3aHATHSX H
CaMOCTOSITEIIEHO CTYJEHTY PEeKOMEHIYeTCS, ITPOBECTH CaMOITPOBEPKY YCBOEHHBIX 3HAHHI,
OTBETHB Ha KOHTPOIILHBIE BOIIPOCHI IT0 H3YYeHHOH TEME.

B cirydyae HEOOXOAMMOCTH HY2KHO €IIl€ pa3 BHHMAaTelIbHO pa300paThbCcs B MaTepHAIIE.

MHorga HegoCTaTOYHOCTh YCBOEHHS TOrO HIH HHOI'O BOIIPOCA BBISICHSETCS TOIBKO ITPH
H3YUYEHHH JallbHeHIIIero MaTepHala. B 3ToM ciydae HaJo BepHYThCS Ha3aJl H IIOBTOPHTH IIJIOXO
YCBOEHHBIH MaTepHall. Ba)XHbIH KpPHTEepPHH YCBOEHHS TEOPETHYECKOIO MaTepHala - YMEHHE
peraTh 3aJavyd HIH TPOHTH TeCTHPOBAHHE IO ITPOIAeHHOMY MaTepHaly. OJHaAKO clIemyeT
IIOMHHTb, YTO ITPABIIBHOE PEIIeHHE 3aJa4d MOXKET IOIIYYHTLCS B Pe3ylbTaTe ITPHMEHEHIS

MEXAHHYCCKH 3dYUCHHBIX QJGPI\{}"H 0e3 ITOHHMAaHH 4 CYHIHOCTH TCOPETHHYECKHX TTOJIOXKEHHI.

S.KoHTpoJIb caMoCT 0ATEILHOI Pad0ThI CTYI€HTOB

B paMKax peHTHHIOBOH CHCTEMEI YCIIEBAEMOCTh CTYAEHTOB ITO KaKJIOH JHUCI[HIUIHHE
OILIEHHBAETCS B XO/ € TEKYIIEr0 KOHTPOIS H ITPOMEKYTOYHOH aTTeCTalL[HH.
Texkymmi KOHTPOJIb

PeHTHHIOBas OIl€HKA 3HAHHH CTYAEHTA

Ne By gesarenbHOCTH CTYIEHTOR Cpoku Ko
IT/T1 BBITIOJTHEHNS HYECTBO
0aJU10B
1. [ IpakTHyeckoe 3aHATHE 5 5 13
HE JIETIS
2. [ Ipaktiyeckoe 3aHgaTHE 10 10 2()
HeE JIETIS
3 [IpakTHueckoe 3aHgITHE 15 15 2
HE JIETIS T
Hroro 3a 1 cemectp 53
1 [ IpakTHyeckoe 3aHITHE 5 13
HE JIETIS
2 [ IpakTHueckoe 3aHsaTHe 10 9 2()
HE JIETIS
3 [IpakTtiyeckoe 3aHATHE 15 13 2
He JIETIS T
OOKYMEHT NOAMNUCAH oro 3a 2 cemectp S$
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MakcHuManbHO BO3MOXHEIN Oarll 3a BECh TEKYIIHH KOHTPOIb VCTaHABIIMBASTCS PAaBHEIM 3.
Tekylee KOHTPOIIbHOE MEPOIIPHATHE CUHTAETCS CHAHHBIM, €CIIH CTYIEHT ITOJIYYHII 34 HETO HE
MeHee 60% OT YCTAHOBRJIEHHOI'O IS 3TOrO KOHTPOIS MaKCHMalbHOro Oayura. PeHTHHTOBBIH
Oalri1, BRICTABIIIEMBI CTYIEHTY 3a TEKVYIIee KOHTPOILHOE MEPOIIPHATHE, CAAHHOE CTYIEHTOM B
YCTAHOBJIEHHEIE TI'Pa()HKOM KOHTPOJIbHEIX MEPOIIPHSTHI CPOKH, OIPEIENseTCs CIeTyFOIHM

o0pazoM:
Ypoeenov 6vinoyiHeHUA Petimunzoestii 0ann (6 % om
KOHMPOJIbHOZ20 3A0aHUA MAKCUMQIbHO020 0A/1A 3d KOHMPOIbHOE

3a0awue)
Omniiyr viil 100

Xopouuii 80
Yooenemeopumensuwiii 60

Heyooanemeopumenwvnuiii 0

11 POMERYTOYHAH ATTECT AllHHA

[IpomexyTouHast arTecTampidi B (opMe H3K3aMeHa IIpeJIyCMaTpPHBAeT ITPOBeJEHHE
00s3aTeNbHON YK3aMEHAIIMOHHON MPpOoLEeAYPhl H olleHHBacTca 40 Oammamu u3 100. B cioyuyae

€CIIH PEHTHHIOBRIH Oall CTYAEHTAa IIO0 AHCIHIUIMHE IIO HTOraM ceMecTpa paseH 60, To
ITPOrpaMMOH aBTOMAaTHUYECKH AOoOaBiIsdeTcsa 32 ITpeMHAIbHBIX Oajlla M BBRICTABIISETCS OLIEHKA
«OTIIHYHOY». IIONMOKHTEINbHBIH OTBET CTYAEHTA Ha 5K3aMeHe OIEHHBAETCS PEHTHHI OBEIMH

OammaMH B aHamasoHe or 20 go 40,

HEYAOBJICTBOPHTCIIbH OH.

olleHKa MeHbIe 20 OalIoR cuHTaercd

[IIxama cOOTBETCTBHSA PENTHHI OBOI'O Oasla sK3aMeHa S-0aluIbHOH CHCTEME

PeliTHHr oBbI 02171 IO OneHka 1o 5-0a/UILHOH CHCTeEMe
NHCIHHILTHHE
35— 40 OTIIMYHO
28— 34 XOpo1Io
20-27 Y IOBIETBOPHTEIILHO

HToropas oleHKa IT0 JHUCIHIUIHHE, H3Y4aeMOH B OJHOM CeMecTpe, OIIpeJlelsieTcs II0
cyMMe OalIoB, HaOpaHHBIX 3a Pad0oTy B TeUEHHE ceMecTpa, H OaJUIOB, ITOTYYEHHBIX ITPH CAaye

SK3aMeHa:

IIxana nepecuema peiimiine0o2o banna no OUCHLUNILHe

@ OleHKy no 5-0annvHoll cucmeme
Peitmunzoeéntit 01 no OueHka no 5-0 ibHoIl cucmeme
oucUUNIUHE
88-100 Omauyno
[OKYMEHT NOAMNUCAH Xopouto
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6. CnnHCcoOK JITEPATYPBI

6.1. Ilepevenn 0CHOBHOM JINTE€PATYPLL:
['yvcak, A. A. MaTeMaTHyecKHii aHamH3 H JH(Q(PpepeHIHaIbHEIe YpaBHEeHHA. [IpHMephl H

sajayn; yueOHoe mmocoOmue / A. A. I'yvcak. — Mmumrck: TerpaCucremc, 2011. — 415 c. - PexumMm
moctyra: http://www 1prbookshop.1ru1/28122 html

6.2. IlepevyeHn DOMOJIHHUT eJILHOH JIMTEPATYPHI:

| MHauBHAYAIIbHEIE 3aJaHHS 110 BRICIIEH MareMartHke. Hacte 1. JIMHeHHAasa H BEKTOpHAS
arreOpa. AHamuTHYeckas TreoMeTpHsI. JIuddepeHIHaIbHOEe HCYHCIeHHEe (YHKIMI OJHOMH
nepeMeHHOH: y4eOHoe mocoGue / A. II. PsOymko, B. B. bapxaror, B. B. Jlepxkaren, H. E.
IOpyTh, o pegaximen A. II. PaOyiuko. — Munck: Brinmiomas mmxona, 2013, — 304 ¢ —
Pexxiv moctyra: http://www.iprbookshop.ru/20266 .himl.

2 MHpuBHAYaAIIbHBIE 3aJJaHHS I10 BRICIIEH MaTeMarHke. Yacte 2. KOMIDIEKCHBIE YHCIIA.
HeompeneneHusle H  OmnpefelcHHble HHTErpanbl. OYHKIMH HECKOIBKHX IIEPEMEHHBIX.
OOBIKHOBEHHBIE JH((epeHIHaIbHbIe YpaBHeHHI. yueOHoe mocobue / A. II. Padymko, B. B.
bapxator, B. B. Jlepxkager, U. E. IOpyTte, nmog pemaxkimenn A. II. Pabyiko. — MHHCK:
BrInmiimnas IIIKOTIA, 2014, — 397 C. — Pexam IOCTYIIA:
http://www 1prbookshop.rv/35481 html.

3 UHpuBHAyalIbHBIE 3aJaHHS II0 BRICIIEH MareMartHke. Yacte 3. Pamgel. KpatHele
KPHBOIMHEHHEBIE HHTEIPalibl. DIeMeHTH TeOpHH IO : yuyeOHoe rmocodne / A. II. Pgbymixko, B.
B. bapxaros, B. B. Jlepxkager, M. E. IOpyTe . mox pemakien A. II. Padymmo. — MHHCK:
Bermmsimas mxomna, 2013, — 367 ¢. — Pexm moctyta: hitp://www .1prbookshop.1n/20211 himl.
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