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Conep:xkanue

[enu, 3agauu ¥ TUTAHUPYEMBIE PE3yIbTaThl 00YUYESHHS 110 AUCLUTIINHE
MecTo TUCIMIUTUHBI B CTPYKTYype 00pa30oBaTeIbHOM MPOrpaMMbl
CTpyKTypa u coepkaHue AUCIUILTIHBI

Bunel yueOHOI paboThI U TPYA0EMKOCTh

TemaTu4eckuil IIaH U3y4YEeHUS JUCHUILIHHBI
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TpeGoBaHus K 000PYIOBAHUIO U TIOMEIICHHIO JIJIS 3aHATUI

TpeGoBaHwMsI K MPOTPaMMHOMY 00ECTICUCHUIO
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1 I_Ie.]'ll/l, 3a/1aiM 1 IINIAHUPYEMBIE PE3YJIbTaTbl 06yquI/m o AMCIMIIJINHE

K ocHoBHBEIM HeJrsiM OCBOCHUA TUCHUIIIIMHBIL CICAYCT OTHECTH:

e Dpa3BUTHE Y CTYJICHTOB HABBIKOB MAaTEMaTHYECKOTO MBIIUICHHS, CIIOCOOHOCTEH K
CaMOCTOSITENIHOM TBOpPUECKO# pabore;

e BOCHUTAaHME KYJIbTYpbl JIOTHUYECKUX pacCyXJCHUH, (DOpMHUpOBAHHE YMEHMUS
IIPUMEHATh MOJEIU JAUCKPETHOM MAaTEMaTUKM K PEIICHUIO pPa3Iu4HbIX 3a1a4
MIPUKJIAHBIX JUCLUIUINH;

e IPUBUTHE HABBIKOB paOOTBI CO CIOXHBIMH JIOTHUECKUMH KOHCTPYKLIMSAMHU H
HCIIONB30BAHMSI METOJIOB JIUCKPETHOW MAaTEMAaTHUKH B IPAKTHYECKOW — MPOEKTHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOIMUECKOH, OpraHU3allMOHHO-YIIPABJIECHYECKOM,
AHAJTMTUYECKON M HAYYHO-HCCIIEIOBATEIBCKON,— MPOPECCUOHATBHOU NEATETLHOCTH.

K ocHOBHEIM 3ala4aM OCBOCHU NUCHUIUINHBI CJICAYCT OTHCCTH:

Hay‘II/ITB CI/ICTeMHOMy HO}IXOI[y K aHaJ'H/I?)y nu CI/IHT€3y CJIOKHBIX CUCTCM.
HAY4YHUTh peIlaTh 3aJa4d TCOPUU MHOXKECTB, TEOPHH rpadoB, TCOPUU KOJAUPOBAHUS,
YMCTB HpI/IMeHﬂTB HOJ'IyLIGHHBIC HaBBIKH,

e pa3BHBATh CIIOCOOHOCTH COCTABJISITh U KOHTPOJIMPOBATH IUIAH BBITOJHSIEMON PabOTHI,
HJ'[aHI/IpOBaTB H€O6XOI[I/IMBI€ IJIA  BBIIIOJIHCHUS pa6OTBI OILICHUBATH pe?,y.HI)TaTBI
COOCTBEHHOIA.

OOyuenne mo IUCHUIUIMHE «JIMCKpEeTHbIE CTPYKTYpbl M KOMIIBIOTHHIY» HANpaBiICHO Ha
dbopMupoBaHUE Y 00YJAIOIIUXCS CIEAYIOMNX KOMITETEHITUH:

Kon u HauMeHOBaHUE KOMIETEH Mt NHauKaTOphI 10CTHKEHUA KOMIIETEHIIMU
OIIK-8. CniocobeH pa3pabaTsiBaTh NOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTHUU
AITOPUTMBI U TIPOTPAMMBI, TPUTOTHBIC JIJIS CO3/TaHUS W BHEAPEHUS WHPOPMAITMOHHBIX
MPAKTHYECKOTO IPUMEHEHUS CUCTEM, CTaH/JapPThl yIPABJICHHSI )KU3HEHHBIM

IUKIIOM HH()OPMAITMOHHOW CUCTEMBI.
NOIIK-8.2. YMeeT npoeKTHpoBaTh OJI0K-
CXEMBI AITOPUTMOB, OIICHUBATH
MIPOU3BOIUTENIHOCTD aJITOPUTMOB U 3aTPaThl
MaMsITH Ha padoTy alropuTMa,
pa3pabaTbIBaTh POrpaMMbl Ha OCHOBE
CIPOEKTHPOBAHHOTO AITOPUTMA M TTPOBOTUTH
OTJAJIKy MPOrPaMMbl, IPUMEHSATH METO/IbI
CHCTEMHOTO aHaJIN3a ¥ MaTEeMaTHIECKOTO
MO/JICIMPOBAHUS NPH pa3paboTKe U
skcruryaTauuu MC, mpoBOAUTE CTPYKTYPHBIN
aHanu3, QyHKIMOHAIBHBIN aHAIIN3,
00BEKTHO-OPUEHTHPOBAHHBINA aHATIN3
HEepapXuM KJIACCOB. OCYIIECTBIATh
OpTaHU3aIMOHHOE 00ECTICYCHNE BHITTOTHEHHS
paboT Ha Bcex CTaAMAX U B Ipolieccax
KU3HEHHOTO LKKJIa UHPOPMAITMOHHOMN
CHCTEMBI.

HOIIK-8.3. BnageeT HaBbIKaMu pa3pabOTKH
IpOrpamMMm, OCTPOCHUS OJIOK-CXEM
AITOPUTMOB U OIICHKU MPOU3BOAUTEIHLHOCTH
QJITOPUTMOB, paOOTHI C YHU(DHUIIMPOBAHHBIM




SA3BIKOM BU3YyaJIbHOI'O MOJCIUPOBAHMA,
COCTAaBJICHUS TNIAHOBOM M OTUETHOMU

AOKYMCHTAIUU IO YIIPABJIICHHUIO ITPOCKTAMU
CO31aHusA I/IH(I)OpMaLII/IOHHBIX CHUCTEM Ha
CTaauAX JKU3HCHHOI'O IIMKJIA.

2 MecTO ITMCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JucuumiauHa OTHOCUTCS K 0a30BOM YacTH OCHOBHOM MPOo(decCHOHaIbHON 00pa30oBaTEIbHOM
pOrpamMMbl CIICIIUAIUTETA.
JucnumniuHa B3auMOCBSI3aHa JIOTHYECKH U COJIEPKaTeIbHO-METOJUUYECKH CO CIIEAYIOIUMU
nucuuruHaMu U npaktukamu OIOIT:
e MaremaTHueckas JOTUKa U TEOPHsI alTOPUTMOB B IIPOrPaMMHUPOBAHUU.

3 CTpyKTypa U cojiep:KaHue JUCHUTITHHBI

O6H_[a${ TPYAOCMKOCTb AUCHUIIIIMHBI

cocTaBisieT 4 3adeTHBIX CAUHUILIBI,

T.e. 144

aKaJeMU4ecKnX 4Yaca (M3 HUX (/2 yaca — caMoCTOsTellbHAas paboTa CTyAEHTOB, 36 YacoB —

nabopaTopHble 3aaHre U 36 YaCOB — JICKIIUH).

Paznenbl MUCHUIUTMHBL H3YYalOTCSl BO BTOPOM CeMecTpe 00ydYeHHs, T.e. Ha BTOPOM Kypce.
dopma KOHTPOJISL — SIK3aMEH.

1.1 TemaTuueckuii njiaH H3YYCHUS TUCHUITIJIUHBI

(mo popmam 00yueHHs)

3.2.1 Ounas popma 00yueHus

n/n

Pa3zgenbl/TeMbl
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Camoc
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11

Beenenue. Posb qUCKpEeTHON MaTeMaTUKU B
MPUKIIATHBIX HAyKaX

Hcropuueckas cnpaBka. Mcropuyeckas
copaBka. [Ipeamer, menb u comepikaHue Kypcea
«JluckpeTHbIe CTPYKTYpPBI M KOMITBIOTHHL.
OCHOBHBIC TIOHATHS U OTIPEICIICHIS TCOPHH
MHOKECTB, KOMOMHATOPHOTO aHAJIK3a U
Teopuu rpados.

1.2

Crtpykrypa Teopuu MHOXkecTB (TM):
KOHIICTITYaJIbHBIN 0a3uc, TeyKTHBHBIC
CpEeNCTBa, COAEPKATENbHAs HAACTPOMKA.
TToHATHS «MHOXKECTBO» U «IIIEMEHT.
Ionstue «ynusepcym». IlosicHeHue noHaTUs
«MHOECTBO» C arperaTHOM TOUKHU 3pEHUsI.
ITosicHeHMe MOHATHS «MHOXECTBOY C
aTpUOyTUBHOI TOUKU 3pEHUS.

YTouHeHue UCXOIHbIX NOHATUI TM.
OcHOBHBIE TPOU3BOIHBIE TTOHATHUS TM.
[ToamuoxectBo. Koprex. [lekapToBo
MPOU3BEACHUE. -apPHOE COOTBETCTBHUE.
AnreOpanueckast n-apHasi orepanusi.
AnreOpanueckas cucrema. YéTkue u




HEYETKHE MHOXKECTBA.

1.3

CucreMa CUMBOJIOB TEOPUH MHOKECTB.
[TonsTHE SI3bIKA TEOPUU MHOXKECTB. AJI(paBuUT
TEOPUH MHOXKECTB: (hOpPMAITEHOE OIPE/ICIICHUE
oreparuii HaJl MHOXKECTBaMH U rpaduaeckoe
nosicieHue. CuMBOJIbI oniepanuii. CUMBOJIbI
TIPaBUJI COTIOCTABIICHUS. SI3BIKOBEIC
BBIPAKCHUS TCOPUU MHOKECTB.

1.4

TTonstre morrHOCTH MHOKeCTBa. CII0COOBI
3aJaHis MHOXKeCTB. HarisanHoe
MIPECTaBIICHHE 33/1aBaeMBIX MHOMKECTB.
Huarpamma Ditnepa-Benna. THaukaTopst
MHOXecTBa. Kitaccudukanms MHOXKECTB.
UucnoBsie XapakTepuCTHKU. KapauHanbHbIe 1
TpaHC()UHHUTHBIC YKCIa. AKCHOMAaTHKA
coJiepKaTeabHO (MHTYUTUBHO) OCTPOSHHBIX
MHOecTB. [Tapanokcel Paccena u Kanropa.
Akcromatuka (popMaIbHO IOCTPOSHHBIX
Teopuid MHOKecTB. Onpeaninu Haz
MHOkecTBaMU. CBOMCTBA ornepanuii Haj
MHOXecTBaMu. [ padmdeckoe n3o0pakeHme
MHO)KECTB Ha JuarpaMmax Jinepa-BeHHa.

1.5

Onpenenerre KOMOMHATOPHOTO aHAJIH3A.
Knaccudukarnms KoMOMHATOPHBIX 3a1a4.
Tpeyronsauk Ilackans. Yucno bemna. Yucno
Crupnunra. MeTo BKIIIOUEHUHN U
UCKJTIOUEHHH. 3a7auul pemaemble B
KOMOMHATOPHOM aHAIIU3€e, UX IPHUMEPBIL.
Pexyppenrtnsie popmynsl. [IpaBuio cyMMBI.
Maremaruueckast UHIYKLIUsI, TIPHMEHEHUS B
MepeYUCIUTENIEHON KOMOMHATOPHKE.
[IpaBmo nponsBenenus. bUHOMHANBHBIE
K03()(PUIMEHTHI, KOJINYECTBO ITOIMHOKECTB.
bunom Hetotona. MeTtoa pekyppeHTHBIX
COOTHOILIEHUIA.

1.6

[onsitne otoOpaxkenus. Uabpexms,
cropbeknus. BzanmooHO3HAaYHBIE
(6buextuBHBIE) 0TOOpakeHMs. Oneparys
KOMITO3HIIMH OTOOPaKEHHUH U ee CBOMCTBA.
Oo6patHOe oToOpakeHue. KomMmosuuoHHas
cTerneHb oToOpakenus. JluarpaMmma
BHYTPEHHEr0o 0TOOpakeHHs, 3aJJaHHOTO Ha
KOHEYHOM MHOJKECTBE; LUKJIBL. Teopema o
3aIMKJINBAHUH CTETICHHON
TIOCJIEI0BATEIIFHOCTH 3JIeMeHTa. Teopema o
pa30ueHny B3aMMOOJHO3HAYHOTO
BHYTPEHHET0 0TOOpa)KEHUS, 3aJaHHOTO Ha
KOHEYHOM MHOJKECTBE, Ha OTACITbHBIE
HE3aBHCUMBIE IIMKIIBI. MeTo ] TPON3BOASAIINX
DYHKIHH.

1.7

ITonsTHe nekapToBa NPOU3BEACHUS
MHOXeCTB. JlekapToBa CTEEeHb
MHOecTBa.OmpeeseHrne COOTBETCTBU.
BunapHubie cooTBeTcTBUS. UETKHE U HECUETKHE
cootBeTcTBUs. Kitaccuukanms OMHapHBIX
cooTBeTcTBUil. [IpuMepbl HHTEpIpETAIIT
coorBeTcTBHM. CIOCOOBI 3a0aHus
cootBercTBuil. Tabnuua Kamu. Oneparyu Hax
COOTBETCTBHIMHU. KOMITO3HIIMS COOTBETCTBHIA.
BunapHbIe OTHOIIECHUS U IBYAOJBHBIC TPaQHI.
OTHOILICHUS SKBUBAJIEHTHOCTH, KJIACChI
SKBUBAJIEHTHOCTH. OTHOIIEHUS YaCTHYHOIO
MOpSIJIKA.




1.8

[oHsTHS HEOPHEHTHPOBAHHOTO U
opueHTHpoBaHHOTO rpagdoB. CriocoOs!
3aganust rpadoB. Marpura cmexsocty. I1yTs
B rpade. Ly B rpade. Cesi3ublii rpad.
Kommnonents csizHoCTH rpada. CreneHb
BepIIMHBL. TeopeMa 0 cyMMe cTeneHel
BepmuH rpada. [lomasiii rpad; dopmyna
KonmdecTBa pédep B IMOTHOM Tpade.
Anroput™m (poHTa BONHH B Tpade. Meronnka
BBIJICTICHUS] KOMIIOHEHT CBSI3HOCTH B rpade.
MocTs! 1 pa3Aensonye BEPIIMHbI (TOUKH
cowieHeHus). PaccrosiHie Mex 1y BeplInHaMu
B rpade: onpeneneHne, CBONCTBa, METOINKA
HaXOXJIEHHs. DKCUEHTPUCUTET BEPIINHBI.
Pagnyc u nuamerp rpada. LlenrpanbHbie
BepnHbL. [IBynonbsHbIe Tpadel. MeToanka
npoBepku rpada Ha ABy10IbHOCTE. [TonHBIH
By TONBHBIHN rpad. M3oMopdHbIe Tpads!.
Mertouka poBepKH Maps! rpad)oB Ha
n30MopQHOCTH. DitepoBsl rpadsl. Teopema
Diinepa (KpUTepHuid IepoBOCTH rpada).
Meronrka HaxOXAEHUS SHIIepoBa LIMKIIA B
sitmepoBoM rpade. ['aMUIBTOHOBBI TpadBbl.
[Tnockue rpadsl. 'panu mI0cko# ykiIaaku
iockoro rpaga. COOTHOIICHUS MEKIY
KOJIMUECTBAMH BEpIINH, pEOEp U rpaHel B
rutockoM rpade. [Ipumepsl HerIocknux
rpagoB. [lepeBbs U UX CBOMCTBA.
Konmuposanue Ipydepa mist nepeBbes ¢
IPOHYMEPOBAHHBIMH BEPIIN HAMH.

1.9

Omnpenenenne OGMHAPHOTO OTHOILICHHUS.
CrnienansHble OMHApHBIC OTHOLICHUS:
MOPSIIOK, SKBUBaJICHTHOCTH. CBOlicTBa
OmHapHBIX oTHOIEeHHH. ccnenoBanue
CBOMCTB OMHAPHBIX OTHOIIEHHH. Teopus
oToOpakeHHi U anredpa MoACTaHOBOK.
[TpencraBnenne OMHAPHBIX OTHOILICHUI
MOpsAJIKA C IOMOIIBIO 1arpaMM Xacce.
[TonsiTre 00 N-apHOM OTHOUICHHH.
OKBHUBAJICHTHOCTH. Pa30MeHust MHOXECTB,
(haxTOop- MHOXECTBO. OTHOIIEHHUS MOPSI/IKa:
JIMHEHHBINA 1 JIEKCUKO-TPaQUIECKHH.

1.10

CpaBHeHHE MHOXKECTB. MOIIHOCTh
MHO)KECTBa, KOHEYHasi U OECKOHEeuHast
MOIIIHOCTb.

CueTrHbIe MHO>XXECTBA, CHCTHOCTh MHOXKXECCTBA
HECIIbIX U palluOHAJIbHBIX YHUCEIT. HecueTHbie
MHOKECTBA. KOHTI/IHyaHBHBIe MHOXXECTBA.
HecuetHnocTh KOHTHHYQJIbHBIX MHOXCCTB.
Teopema Kantopa-bepHmreiina. Knaccer
9KBUBAJICHTHOCTH MHOKECTB.
OKBHUBAJIEHTHOCTh U MOLITHOCTh MHOECTB.
KonmaecTBeHHas! 5KBUBAJICHTHOCTD
MHO)KECTB. MOIITHOCTh KOHTHHYYMa.

1.11

[MonsTre npenukara. O61acTh onpeneneHus n
00s1acTb UICTUHHOCTH NpeinkaTta. OObIuHbIE
JIOTHUECKHUE ONepaluy HaJl IpeAuKaTaMu.

KBaHTOpHBIE Onepaliu HaJ| MpeuKaTaMu.
[MonsiTe npeaukatHoit GopMyJibl; CBOOOIHBIE
Y CBsI3aHHbIC IEpPEMEHHBIE.

1.12

TpancnoptHsle cetu. [1oTok B TpaHCIOPTHOI
ceTH. AJITOPUTM HaXOXKJIEHHsI OJTHOTO
notoka. CBOICTBO onpeeneHus




JIOITyCTAMOr0 ToToka. 3akoH Kupxroda.
MakcumanbHblil noTOK. [1oNHBII NOTOK.
Haceimennsie nyru. Onpenenenue
MaKCUMaJIbHOTO IOTOKa B ceTu. [locTpoenue
MOJIHOro NoToKa cetu. [Ipumep Ha
MOCTPOCHHE TIOITHOTO ITOTOKA B TPAHCIIOPTHOM
CETH.

Hroro 144 36 36 72

1.2 Conep:xanue AU CHUTLINHBI

Beenenne. Poab HHCerTHOﬁ MaAaTEMAaTHUKH B IIPUKJIATHBIX HAYKaX

Ucropuueckas cnpaska. Mcrtopuueckast crnpaBka. [Ipeamer, menb u colepikaHue Kypca
«JlucKpeTHbIE CTPYKTYPbI U KOMIIBIOTUHT». OCHOBHBIE IOHATHUS U ONPEIETICHUS TEOPUH MHOKECTB,
KOMOMHATOPHOTO aHallW3a U TEOPUU rpadoB..

Tema 1. SI3bIK TEOPUHM MHOMKECTB.

CucTeMa CHUMBOJIOB TEOPHH MHOXKECTB. IIOHATHE $3bIKA TEOPUM MHOXKECTB. AJjdaBuT
TEOpHHU MHO>KECTB: dopmansHOE onpeeaeHue
(A=AjUAUA3UA4)(A =A;UA2UA3UAy)onepanuit HaJ MHOECTBAMHU u
rpa¢uueckoe moscHenue. CuMBoibl onepaiuii. CHMBOIBI IIPAaBWJI CONOCTaBIEHHS. SI3BIKOBBIE
BBIPOKEHHS TEOPUM MHOYKECTB.

Tema 2. OcHOBBI KOMOMHATOPHOI0 AHAJIN3A.

Omnpenenenne KoMOWHATOpHOro aHanu3a. Kiaccudukanuss KOMOMHATOPHBIX —3ajad.
Tpeyronsauk Ilackana. Yucno bemna. YUucno Crupnusra. MeTos BKIIOYEHMM M UCKIFOYEHHH.
3amaun pernraeMble B KOMOMHATOPHOM aHalU3e, UX NMpuMepsl. PexyppenTHsie Gopmyibl. [IpaBuio
CyMMBL. MaremaTnueckasi HMHIYKIWS, TNPUMEHEHUS B IEPEUUCIUTENIHOW KOMOWHATOPUKE.
[TpaBuiio mpousBeneHusi. buHomuanbHble KO3()PUIMEHTHI, KOIUYECTBO MOJIMHOXECTB. buHoMm
HeroTrona. Merop peKyppeHTHBIX COOTHOIIEHHIA.

Tema 3. I'padnbl.

[ToHATHS HEOPHEHTUPOBAHHOTO U OpHUEHTHUPOBAaHHOTO rpadoB. CriocoOs! 3a1aHus Tpados.
Marpuna cmexsoctr. Ilyte B rpade. Llukn B rpade. Cs3Hblilt Tpad. KoMmoHEeHTH CBA3HOCTH
rpada. Crenens BepmuHbl. Teopema o cymme crerneHeit BepmuH rpada. [lonubii rpad; dhopmya
KoJudecTBa pédep B mosHOM Tpade. Anroputm (poHTa BOJHBEI B rpade. MeToanka BbIICICHUS
KOMITOHEHT CBSI3HOCTH B Tpade. MOCTBI ¥ pa3[ensionlfe BEepIIMHBI (TOYKHA COUYICHEHHUS).
Pacctossame Mexay BepmMHaMU B Tpade: ONpe/eleHHe, CBOWCTBA, METOJMKA HaXOXKICHHS.
DKCIEHTPUCUTET BeplMHblL. Panunyc u nuametp rpada. LlenTpanbHble BepIuMHBL. J[BymonbHBIE
rpadsl. Meronuka npoBepku rpada Ha ABYI0IbHOCTH. [lonHbI nByA0NbHBIN Tpad. M3omopdHbIE
rpa¢sl. Metoanka mpoBepkH mapsl rpagoB Ha u3oMoppHocTh. Ditnepossl rpadsr. Teopema Ditnepa
(kputepuii siinepoBocT rpada). Meroauka HaxXOXACHUS dilfiepoBa IMKIA B diliepoBoM rpade.
lamueroHOBEI Tpadsl. [Tnockue rpadwul. ['panu TIOCKO# yKIaaku Iockoro rpada. CooTHOIICHUS
MEXIy KOJMYECTBaMU BEpIIUH, pédep u rpaHeit B miockoM rpade. [Ipumepsl Hemtockux rpados.




HepeBbst n ux cpoiictBa. Konuposanue Ilpydepa mis nepeBbeB ¢ NMPOHYMEPOBAHHBIMU BEPIIU
HaMH.

Tema 4. IloToKu B ceTsx.

TpancnioptHeie cetu. IIoTOK B TpaHCIOPTHOM ceTH. AJITOPUTM HAXOXKIAEHHUS IOJIHOIO
notoka. CBOMCTBO ompeaesieHus JoMmycTUMOoro noroka. 3akon Kupxroga. MakcumanbHbIN MOTOK.
[Tonnbiil norok. Haceimiennsle nyru. OnpeneneHue MakCUMalbHOIO 1MoToKa B ceTu. Iloctpoenue
IIOJIHOT'O ITOTOKA ceTu. IIpumep Ha oCTpoeHue MOIHOTrO IIOTOKA B TPAHCIIOPTHOM CETH.

1.3TemaTnka NpakTHYECKUX 3aHATHI

Tema 1. SI3bIK TEOPHMU MHOKECTB.

Cucrema CHMBOJIOB TEOPHUU MHOXCCTB. Ilonstue s3bIKa TEOpHUHU MHOXCCTB. AH(baBI/IT
TEOPHUHU MHOXKECTB. SI3BIKOBBIC BBIPpAXCHUSA TCOPHUHU MHOXKECTB.

Tema 2. OcHOBBI KOMOMHATOPHOIO AHAJIH3A.

Pemenune 3amau  komOuHaTopHOro aHanmm3a. DopMmysibl ToJCYEeTa YHCIIA BapHAHTOB:
pa3MelIeHus, COYETAaHMsI, MEPECTAHOBKA C TMOBTOPEHHSIMHU M 0€3 MOBTOPEHUH. DJIeMEHTapHBIE
TOKJECTBA AJIs yucia couetaHuil. OCHOBHbIE MpaBuUia KOMOMHATOPUKH. Moenu KOMOMHATOPHBIX
KOH(urypamuii.  pemieHue KOMOWHATOPHOW 3a/layd METOJOM PEKYPPEHTHBIX COOTHOIICHHM.
CrenmanbHble yrciaa. MeTo BKIFOUYCHUH U NCKITIOUSHMI.

Tema 3. I'padnl.

3amaua 0 dYeThIpex Kpackax. HaxokIeHwe OCTOBHOTO moarpada HEOPHEeHTHPOBAHHOTO
rpada. CrocoOs! 3amanus rpados. [locTpoeHne MaTpuIsl CMeXXHOCTH Tpada. 3amada HaX0XKICHUS
OJIEMCHTAPHBIX HHUKJIIOB W KOHTYPOB. OHpe)IeJ'ICHI/Ie CBSIBHOCTHU rpa(l)a 1 KOMIIOHECHTOB CBSI3BHOCTH.
[TocTpoeHne MHHMMAaJIBHOTO OCTOBHOTO JepeBa rpada c momomplo anroputma Kpackama
Onepanuu Han rpadgamu. Merpudeckue xapakrtepuctuku rpadoB. HaxoxnaeHne MUHUMAaIbHBIX U
MaKCHUMaJbHBIX IyTeil oprpada.

Tema 4. IloToku B ceTsiX.

[TocTpoeHue MogHOro MOTOKAa B TpaHCIOPTHOU ceTu. Onpenenenne n3oMopdHocTH rpados.
[IpuMeHeHne TeopeMbl O NOTOKax B TpaHcHopTHOW cetu. I[Ipumenenune teopemsl Poppa-
®ankepcona. HaxoxeHre NOTOKa MUHUMAJIbHOW CTOUMOCTH.

2 YueOHO-MeToaAMUYECKOEe U MH(OPMAITUOHHOE OOecTieyeHne

2.1 OcHoBHasi IUTEpaTypa

1. Bapun, U. . /luckperHas maremMaTHKa. Y 4YeOHHUK U 3aJaYHUK : JUISI CPETHETO
npodeccronanabHoro oopaszosanus / 1. U. baBpun. — Mocksa : M3aarensctBo HOpaiir,
2023. — 193 c. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-07917-3. —
Texcrt : anexTpoHHbI / Obpa3oBarenbHas iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511780.

2. Tamkos, C. b. JluckpeTHas MaTeMaTuKa : y9eOHUK U TpakTUKyM Juist By30B / C. b.

lNamkos, A. b. ®ponoB. — 3-e u3z., ucnp. u aon. — Mocksa : M3natenscTBo FOpaiiT,


https://urait.ru/bcode/511780

2023. — 483 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-11613-7. — Texkcr :
anekTpoHHbIN // OOpa3zoBatenbHas miatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511483.

. JluckpeTHas MmaTeMaTuka : yueOHoe mocoodue s By30B / JI. C. AHanudeB [u np.] ; mox
Hay4Hoi penakuueit A. H. Ceceknna. — Mocksa : M3natensctBo FOpaiit, 2022. — 108
c. — (Bnicmiee o6pazoBanue). — ISBN 978-5-534-08214-2. — TekcT : 31eKTPOHHBIHN //
O6pazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492307.

. JHextsaps M.U. Jlekiiuu 1o JUCKPETHOM MaTeMaTuke [ IiaeKTpoHHbIH pecypc] / M.I.
Jextsipb. — DNeKTpOH. TeKCTOBbIE AaHHbIe. — M.: UHTepHeT-YHuBEepcuTeT
Nudopmammonnsix Texnonoruit (MHTYUT), 2016. — 181 ¢. —
http://www.iprbookshop.ru/62815.html.

2.2 IonoTHUTEIbHAS JIUTEPATypa

. XpamoBa T.B. JluckpeTHass MareMaTtuka. DJIEMEHThI TEOpUU TpadoB [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue /— HoBocubupck: CuOUpCKHMI TOCYyAapCTBEHHBIN
YHHUBEPCHUTET TeJIeKOMMYHUKaUui u unpopmatuku, 2014. — 43 ¢. —Pexum nocryna:
http://www.iprbookshop.ru/45466.htmil

. T'mcun, B. b. [luckpeTHas maremaruka : y4eOHHK W TPAKTHUKyM s By30B / B. b.
I'ucun. — 2-e u3a., nepepad. u non. — Mocksa : UznatensctBo FOpaiit, 2023. — 468
c. — (Bricuree oopazoBanue). — ISBN 978-5-534-16763-4. — TekcCT : 3JCKTPOHHBIN //
OopasosarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/531659.

. bepnmreiitn T.B. IlpakTukym 1o AUCKpEeTHOM MaTeMaTHKe [ DIEKTPOHHBIN pecypc] :

yuebnoe nocodue / T.B. bepumreitn, T.B. XpamoBa. — DIEKTpPOH. TEKCTOBBIE JaHHBIC.
— HoBocubupck: Cubupckuii rocyJapCTBEHHbIM YHUBEPCUTET TEJIEKOMMYHUKALIUHN U
unpopmaruku, 2014. — 131 c. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/55492.html

2.3 JIHHGH?:I/IOHHOC Hu CBOﬁO}IHO pacnpocrpansieMoe nmporpaMmMHoOe€
obecnieuenmne
Oducubeie npunoxenus, MicrosoftOffice 2013 (wm mmxke) — MicrosoftOpenLicense

JInnensus Ne 61984042
Omnepanunonnas cucrema Windows 7(uu Hioke) — MicrosoftOpenLicense.

4.4. DiieKTpOHHBbIE 00pa3oBaTe/bHbIE PecypChl

DJeKTpOHHBIN 00pa30BaTeNbHBIN pecypc pa3padaThIBaeTCs.

3 MarepuajbHO-TeXHHYECKOE o0ecneueHne

Jnst mpoBeneHUS BCEX BHUAOB 3aHITHI HEOOXOAMMO TPE3EHTAIlMOHHOE O000pY/I0BaHUE

(MyJIBTUMEIUHHBINA TPOEKTOP, HOYTOYK, SKpaH) — 1 KOMIUIEKT.

I[J'ISI MMPOBCACHUA ITPAKTHICCKUX 3aHATUM H606XO,I[I/IMO HaJIMYUC KOMIIBIOTCPHBIX KJIACCOB

000pyIOBaHHBIX COBPEMEHHOH BBIYMCIUTEIHHON TEXHUKOH M3 pacueTa OJHO pabodee MecTo Ha

OJIHOTO 00y4aeMoro.
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4 MeTOI[l/I‘IeCKPIe PEKOMEHIAIUNA

4.1 MeToau4yecKue peKOMeHIANH /ISl TIPenoaBaTeJisi 0 OPraHu3alun
00y4eHuUs

[Ipu mOATrOTOBKE K 3aHATHSAM CJEIyeT HpeABapUTEIbHO MpopaboTaTh MaTepHal 3aHATHSA,
IIPEyCMOTPEB €ro NoJIauy TOYHO B OTBEJEHHOE /ISl 3TOro BpeMs 3aHATusA. CiexyeT NoAroToBUTh
HEOoOXOUMbIe MaTepuajbl — TEOPETUUYECKUE CBEACHUS, 3a1auu U Ap. [Ipu mposeneHun 3aHsATUSA
CllelyeT KOHTPOJIMPOBATh MOJadyy MaTepuaja U pelieHHe 3aJaHuil C yueToM yuyeOHOro BPEMEHH,
OTBEJICHHOTO IS 3aHATUS.

IIpu mpoBepke paboOT M OTYETOB CIIELYET YUUTHIBATh HE TOJIBKO IPABUIBHOCTD BHIMOJIHEHUS
3aJjaHuii, HO U ONTUMAJIbHOCTb BHIOPAHHBIX METOJOB PEILEHUs, NMPaBUILHOCTH BBINOJIHEHHS BCEX
€ro I11aros.

4.2 MeTO[lI/l‘{eCKI/Ie YKa3aHus 1Jisi oﬁyqalomnxca 0 OCBOCHHMIO M CIIUIIJINHBI

N3yueHne quCHUIIMHBI OCYIIECTBIISIETCS] B CTPOIOM COOTBETCTBUH C LIEJIEBOM YCTAHOBKOM B
TECHOM B3aMMOCBSI3H YUeOHBIM M1aHOM. OCHOBOM TEOPETHUECKOM MOATOTOBKH CTYICHTOB
SIBJISIFOTCSL IeKYUU.

B npouiecce camocTosTeNnbHOM pabOThI CTYIEHTHI 3aKPEIUISIOT U YIUIyOJIst0T 3HAHUS,
MOJTyYEHHBIE BO BPEeMsl ayAUTOPHBIX 3aHITUN, J0paOaTHIBAIOT KOHCIIEKTHI JIEKIIHI, TOTOBSITCS K
9K3aMEHY, a TaK)Ke€ CaMOCTOSITENIbHO U3y4aloT OTJEIbHbIE TEMbl YUEOHON MPOTrPaMMBI.

[IpakTudeckue 3aHATHs MPOBOATCS MO HaNOOJIee BaKHBIM TEMaM JIUCHUTUTHHBI.
Ocy1iecTBisieTcs 3aKpeIIeHUe 3HaHUH, MOJTYUYEHHbIX CTYJ€HTaMU Ha JIEKUHUAX U B IIpoliecce
CaMOCTOSTENIbHOM paboThl. Oco00e BHIMaHKE 00paIiaeTcs Ha pa3BUTHE YMEHUH U HABBIKOB
YCTaHOBJICHHSI CBSI3U TIOJIOKEHUH TEOpHH ¢ IPO(HECCHOHATLHOM e TEIIbHOCTHIO OYAyIIero
cnennanucta o Ub. Ilpakmuueckue 3ansamus mpoBOASITCS IO TEOPETHUESCKUM U TTPOOTIEMHBIM
Borpocam Mb.

BaxxHbIM 00CTOSTENBCTBOM SBJISIETCS IPUBJICUEHNE BHUMAHUS CTYJCHTOB K TEME
MPAaKTHUECKUX 3aHATUH, CTUMYJIUPOBAHHUE HHTEpECa K HEel M OpraHu3alvs akTUBHOTO OOCY KICHMUS,
KaK CTPYKTYpPBI IPOOJIEMBI, TaK U COCTABISIONINX €€ HanboJiee akTyalbHbIX TeM. [ MOBBIIIEHUS
3¢ heKTHBHOCTH MPOBEACHUS 3aHATHsI TpeOyeTCs mpeaBapuTeIbHas MOArOTOBKA BCEX €ro
Y4aCTHUKOB. B 3TOH CBS3M peKoMeH1yeTcsl 3a0J1aroBpeMEHHO (HE MEHEe, YeEM 3a HEZIEIIIO)
OTIOBECTUTH CTYJICHTOB O TEME 3aHSTHUS.

[Ipu mpoBeneHnH MPAKTHYECKOTO MPETIOABATEIb 8bINOIHAEN, 8 OCHOBHOM, (DYHKITUU
BEJIYIIETO - CAEAUT 3a PETIIAMEHTOM BPEMEHH, TTIOMOTAET YTOYHUTH (POPMYTUPOBKH, 00001I1aeT
MOJTyYEHHBIE PE3yNIbTaThl, OJBOJAUT UTOT 3aHATHUIO B 11eJIOM. [Ipy BEICOKOM YPOBHE MOATOTOBKH
CTYJIEHUYE€CKOW TPYyMIbI OTJAENbHbIE PYHKIIMH BEIYIIEro MOKHO MOPYYUTh OJHOMY U3 CTY/ACHTOB. B
ciy4ae He0OXOIMMOCTH, TIPETOAaBaTeNh OKa3bIBACT MY MOACPHKKY, a TIPU MOIBEICHUN UTOTOB -
JaeT OIEHKY paboTe BeAyIIETo.

AKTHBHas paboTa CTyICHTa HAa MPAKTHUYECKOM 3aHSATUU YUUTHIBACTCS MPU OMPEICTCHUN
WTOTrOBOM OLIEHKH €r0 3HAHUI MO JTUCIUIUIMHE HA 3a4eTe.

CamocrosiTenpHas padoTa 1Mo TUCIHUIUIMHE MPEIoJaraeT: BINOJHEHNUE CTyACHTaMHU
JOMAIITHUX 3a/laHuil. Jlomalinue 3aaHus sIBISIOTCS, KaK MPaBUII0, TPOJAOHKEHUEM MTPAKTHUECKUX
3aHATUN U COACHCTBYIOT OBJIAJICHUIO MPAKTUUECKUMH HAaBbIKaMU IO OCHOBHBIM pazjienam
qucUIIMHbEL. CaMocToATebHas padoTa CTYICHTOB MPEIoiaracT u3y4eHne TeOPEeTUIECKOro U
MPAKTHYECKOro MaTepuaa Mo akTyajJbHbIM BOIIPOCaM JUCHUIUIMHEL. PexoMeHnayercs
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CaMOCTOSITENIbHOE U3yUeHHE yUeOHOM U HayYHOH JTUTEepaTyphl, UCIIOIb30BaHUE CIIPABOYHOM
JUTEPaATypHl U Ap.

[Ipu BeIaUe 3aaHUI HA CAMOCTOATENBHYO paboTy Hcmob3yercs aAuddepeHnnpoBaHHbII
noJaxox K cTyfeHram. [lepen BBIIOJHEHHEM CTYyI€HTAMH CaMOCTOSATEIbHOM BHEAY JUTOPHOM
paboThI penoAaBaTeb MPOBOJIUT HHCTPYKTAXK IO BBIOJHEHUIO 3aJaHUs, KOTOPbIM BKIIIOYAET:
LeJIb 37JaHHUs, €0 COJIEPYKaHUEe, CPOKH BHITIOJIHEHUS, OPUEHTUPOBOYHBIN 00BbeM paboThl, OCHOBHBIE
TpeOOBaHUs K pe3yJsibTaTaM padoThl, KPUTEPUHU OLIEHKHU. B mporiecce HHCTpyKTaXa MpernoiaBaTelib
HPEIYNPEkKTAET CTYIEHTOB O BO3MOXKHBIX TUITMYHBIX OIINOKaX, BCTPEUAIOIIMXCSI IPH BHITIOJHEHUH
3ananus. IHCTpyKTak IPOBOAUTCS MPENOJABATENIEM 32 CUET 00bEMa BPEMEHU, OTBEIEHHOT'O Ha
U3Yy4YE€HUE JUCLUILINHBI.

Texkymuit KOHTPOJIb OCYLIECTBIIECTCS Ha JIAOOPATOPHBIX 3aHATHSX, IPOMEKYTOUHBIH
KOHTPOJIb OCYIIIECTBIIACTCS Ha MU PEpEeHIIMPOBAHHOM 3a4€Te B MUChbMEHHOM (YCTHOM) hopme.

CamocrosTenbHas pa60Ta OCYHICCTBIACTCA HHAWBUAYAJIbHO.

KonTtpons camoctosiTesHON paboThl OpraHu3yeTcs B IBYX Gopmax:
® CaMOKOHTPOJIb U CAMOOLIEHKA CTYyJIEHTAa;
® KOHTPOJIb CO CTOPOHBI IIpenoaBaTeiel (TEKYIUN U IPOMEKYTOUHBIN ).

Texymuit KOHTPOJIb OCYIIECTBISETCS HA MTPAKTUYECKHUX 3aHATHSIX, POMEKYTOTHBIN
KOHTPOJIb OCYILIECTBIISIETCSA HA DK3aMeHEe B MUChbMEHHOM (YCTHOI) hopme.

Kputepusmu o1ieHKH pe3yabTaTOB CaMOCTOSITENILHON padOThI CTyIEHTA SBIISIOTCS:
YPOBEHBb OCBOEHUS CTYJICHTOM yueOHOr0o MaTepuarna;

YMEHUS CTYACHTA UCTIOIb30BaTh TEOPETUUECKUE 3HAHUS TIPU BBHITOJTHEHUN
MPaKTUYECKUX 3a/1ay4;

c(hOopMUPOBAHHOCTHh KOMIICTEHITUH;

odopmMIleHHe MaTepuaia B COOTBETCTBHH C TPEOOBAHUSIMU.

4 DoHJ OLIEHOYHBIX CPEACTB

4.1 MeToaAbl KOHTPOJISI M OLIECHUBAHNS Pe3yJIbTATOB 00y4YeHHUs

B mporiecce o0yueHus: HCMONB3YIOTCS CIAEAYIONINE OIEHOYHBbIE (POPMBI CaMOCTOSATEIHHON
paboTHI CTYACHTOB, OIIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTallUH:

e DK3aMeH.

4.2 llIkana ¥ KPUTEPHHU OLIECHUBAHUSI Pe3yJIbTATOB 00y4eHUsI

ITokazaTenem OLICHWBAaHUA KOMHCTCHI_[I/Iﬁ Ha Ppa3jiMyHbIX IJ3Talax HuXx (I)OpMPIpOBaHI/Iﬂ
ABIACTCA JOCTHIKCHUC O6yanOII_[I/IMI/IC$I IIaHUPYEMBIX PE3YJILTATOB o6yquI/1$[ IO JUCIHHUITIIMHE.

Kpurepun oneHuBanus

IToxa3zarTenn
2 3 4 5

OIIK-8. Cioco6eH pa3pabaTbiBaTh arOPUTMBI U IPOTPAMMBI, IIPUTOIHBIE IS MPAKTHYECKOTO
IMPUMCHCHHA
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NOIIK-8.1. 3naer
OCHOBHBIE
TEXHOJIOTHH
CO3/aHUA U
BHE/IPCHMUS
UH(POPMAIMOHHBIX
CHCTEM, CTaHAaPThI
yIpaBiIeHUs
KU3HEHHBIM [TUKIOM
uH($OpPMaLlMOHHON
CUCTEMBI.
NOIIK-8.2. Ymeer
IPOEKTUPOBATH
0JIOK-CXEMBI
QITOPUTMOB,
OLICHUBATh
IIPOU3BOJUTEIILHOCT
b AITOPUTMOB U
3aTpathl MaMATH Ha
paboty anropurMma,
pas3pabaTbIBaTh
pOTrpaMMBbl Ha
OCHOBE
CIIPOEKTUPOBAHHOTO
IrOpUTMA U
IIPOBOAUTD OTIAAKY
IPOTpaMMBl,
PUMEHSTH METOIBI
CHCTEMHOI0 aHalinu3a
U MaTeMaTU4YeCKOTo
MOJICJIUPOBAHUS ITPH
pa3paboTke u
skcruryatanuu 1C,
IPOBOJTUTH
CTPYKTYPHBII
aHaJIN3,
(YHKIMOHATBHBIH
aHam3, 00bEKTHO-
OpPUEHTHPOBAHHBIN
aHAJIU3 UepapXuu
KJIACCOB.
OCYUIECTBIIATh
OpraHU3alMOHHOE
obecrnieyeHue
BBITIOJIHEHHST paboT
Ha BCEX CTA/IMAX U B
nporueccax
’KM3HEHHOT'0 LIMKJIa
UH(POPMALIMOHHOM
CHCTEMBI.
NOIIK-8.3. Brnageer
HaBBIKAMU
pa3paboTKu

OObyuaronuiics
JIEMOHCTPHPYE
T MIOJIHOE
OTCYTCTBHE
W
HEJI0OCTATOYHO
e
COOTBETCTBHUE
Marepuaty
JTUCITUATITAHBI
3HAHUI,
yYKa3aHHBIX B
MHJUKATOpax
KOMIIETCHITIHI
JUCLUTIIUHBI
«3HaThy» (cM.
m. 3).

OOyuaromuiics
JTEMOHCTPHUPYET
HETOJIHOE
COOTBETCTBHUE
CJIEIYIOIINX
3HAHHMH,
yKa3aHHBIX B
WHIUKATOpax
KOMIIETCHIIUHI
JUCITUTUTUHBI
«3HaTh» (CM. II.
3).
Jomyckarores
3HAYUTEIbHBIE
OIIIMOKH,
MIPOSIBIISICTCS
HEJIOCTaTOYHOCT
b 3HAHUM, 11O
pAany
oKa3aTelieH,
oOyJaronuics
WCIIBITHIBACT
3HAUYUTEIIbHbIE
3aTpyAHEHUS
npu
OTICPUPOBAHUU
3HaHUSMU TIPU
WX TIEPEHOCEe Ha
HOBBIE
CUTYaITUH.

OO6yuaronuiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIIETYFOIINX
3HAHHI,
YKa3aHHBIX B
WHIUKATOpaX
KOMIIETEHLINI
JACITUTUTAHBI
«3HaTh» (CM. .
3). Ho
JIOTTYCKal0TCA
HE3HAYUTEIIbHBI
€ OIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHATUTUYECKUX
oTiepaIusX.

OO6yuaronuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHUE

[ (13 % 0111704
3HAHHH,
yKa3aHHBIX B
WHIMKATOpaXxX
KOMIIETEHLIN I
JUCTTUTUTAHBI
«3HaTh» (CM. .
3). CBoboaHO
ornepupyer
pUOOpETEHHBIM
U 3HAHUSIMU.
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OporpaMmM,
NOCTPOEHUs  OJIOK-
CXEM aJTOpUTMOB U
OLICHKHU
IPOU3BOIUTENBLHOCT
U aJITOPUTMOB,
paboThI c
YHUPUIIUPOBAHHBIM
S3BIKOM
BU3YaJIbHOI'O
MOJICJINPOBAHMUS,
COCTaBJICHUS
IIJIaHOBOM u
OTYETHOU
JOKYMEHTallul 10
YIPaBIECHUIO
OpOEeKTaMU
CO3/1aHUA
UH(POPMALIMOHHBIX
CUCTEM Ha CTaJusX
YKU3HEHHOI'O LIUKJIA.

[IIxana oeHUBaHUs PE3yJIbTATOB IPOMEKYTOYHON aTTECTALMU U €€ ONMCAHUE:

®opMa NPOMEKYTOUYHOM ATTECTAIUM: IK3AMEH.

[IpomexxyTounass arrectauusi oOy4aromuxcs B ¢GopMe SK3aMeHa IPOBOAMUTCS II0
pe3yJbTaTaM BBIIOJIHEHUS BCEX BUJOB yUeOHOM paboThl, MPEAyCMOTPEHHBIX YUEOHBIM IUIAHOM IO
JAHHOW JUCHUIUIMHE (MOJYJII0), HPU STOM YUMTHIBAIOTCS PE3YJIbTaThl TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH B TeueHue cemecTpa. OIeHKa CTEeNeHH JOCTHKEHHUs 00y4aroluMHCs TIAHUPYEMbIX
pe3ynbTatoB OOydeHHs IO JAWCHUIUIMHE (MOAYJI0) IMPOBOJIUTCS NPENoAaBaTesieM, BEAYLIUM
3aHATUS 10 JUCLMILIMHE (MOIYII0) METOAOM 3KCNEepTHOM oueHku. Ilo uroram mpomexyTouHOH
aTTecTallid MO JAMCUMIIMHE (MOJYJIO) BBICTABIAETCA OLIEHKA «OTIMYHO», «XOPOILOY,
«YIOBJIETBOPUTEIBHO» HIIU «HEYIOBIETBOPUTEIBHOY.

K npoMexyTOo4HOHN aTTecTaluy JOIYCKAaITCsS TOJIBKO CTYACHTBI, BBIIIOJIHUBIINE BCE BUIBI
yuebHOH paboThl, TpeIyCMOTpEHHbIE paboueli mporpaMMoil 0 AUCLUIIUHE.

IIkaja oueHuBaHus Onucanue

OT1an4HO Cpennee 3HaueHue ISl BceX (DOPMHUPYEMBIX Ha MOMEHT IMPOBEICHUS
aTTeCTAllMM YPOBHEH KOMIIETEHIMA — 5. BBINOJHEHBI BCE BHJBI
y4eOHOM paboThl, MPEeayCMOTPEHHbIE Y4YeOHbIM IIaHOM. CTyAeHT
JIEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW,  YMEHUH, HABBIKOB

MMPUBCACHHBIM B Ta6J'II/ILIaX HOKa3aTeﬂeﬁ, OIICpHUPYCT HpHOGpeTGHHLIMI/I
3HaHUSAMH, YMCHHUIMHU, HaABbIKaMH, IPHUMCHACT HX B CUTyalUAX
MMOBBIIIEHHON  CJI0KHOCTH. HpI/I 9TOM MOTIYT OBITH AOMYUICHBI
HC3HAYUTCIIbHBIC OI]_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA npu
AHAJIMTHYCCKUX OIcpanusax, MCPeHOCC 3HAaHUHN U y'MCHI/Iﬁ Ha HOBEIC,
HCCTAHIAPTHLIC CUTYyalluH.

Xoporo Cpennee 3HadeHue s Bcex (POPMUPYEMBIX Ha MOMEHT MPOBEACHUS
aTTeCTAllMM YpPOBHEH KoOMIETeHIMA — 4. BBINOJHEHBI BCE BHJbBI
y4eOHOll paboThl, NPEIYyCMOTpPEHHBIE Y4eOHbIM TuIaHOM. CTyaeHT
JEMOHCTPUPYET HEIMOJHOE, IMPAaBUIBHOE COOTBETCTBUE 3HAHUIA,
YMEHHUH, HaBBIKOB MPUBEJICHHBIM B TaOIMIaX MoKa3aTese, b0 eciu
IIPY 3TOM OB JONYIIEHbI 2-3 HECYIIECTBEHHbIE OIINOKY.

Y 10BIETBOPUTEINHHO Cpennee 3HaueHue IS BceX (DOPMHUPYEMBIX HA MOMEHT IMPOBEICHUS
aTTECTAllMM YPOBHEH KOMIIETEHIMA — 3. BBbINOJHEHBI BCE BUJBI
y4ueOHOM paboThl, MPEayCMOTPEHHBbIE yueOHbIM 11aHoM. CTyaeHt
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JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM  OCBEILEHA
OCHOBHas1, HanboJiee BayKHAs 4acTh MaTepuaia, HO MPU 3TOM JOMyIIeHa
OJTHA 3HAYMTEIbHA ONIMOKA MU HETOYHOCTb.

HeynosneTBopurenbHO

He mOCTUrHYTO TOPOroBOE 3HAYCHHWE XOTSI OBl JIsi OJHOTO YPOBHS
(dbopMUpYEeMBbIX Ha MOMEHT ITPOBEICHUS aTTeCTAllMk KoMreTeHnuid. He
BHIMIOJTHEH  OIWH WM Oojee  BUAOB  y4uyeOHOW  paboThl,
MPEeIyCMOTPCHHBIX y4eOHBIM IIaHOM. CTYACHT JIEMOHCTPUPYET
HEMOJIHOE€ COOTBETCTBHE 3HAHUM, YMEHUW, HABHLIKOB IMPHUBEJACHHBIM B
Ta0nuIaXx TMoKa3areneid, JOMYCKAIOTCS 3HAYMUTENbHBIE  OIIHMOKH,
MPOSIBIISICTCS. OTCYTCTBHE 3HAHWUW, YMEHUH, HAaBBIKOB IO psay
MOKA3aTeNIe, CTYJCHT HCIBITHIBACT 3HAYUTCIIBHBIC 3aTPYIHCHHS TPU
OTIEpUPOBAHUU 3HAHUSMHU U YMEHHUSMHU TPU HX MEPEHOCE Ha HOBBIC

CUTYallUH.

4.3 OnleHOYHBIE CPeACTBA

7.3.1.lomamnsisi padora

Jl1s JaHHOTO HEOPHEHTUPOBAHHOTO rpada HaMKUcCaTh MAPLIPYT, LEMb,

IIPOCTYIO LIETIb, IUKJI, IPOCTOM LIUKJI, MATPHUILy CMEKHOCTEN (COCeCcTa BEPIINH) U
MaTpUIly HHIMJACHIMHN (TPUHAJICKHOCTH BeplInH U pedep). [IpeoOpa3oBath
JTaHHBI HEOPUEHTUPOBAHHBIN I'pad) B OpPUEHTUPOBAHHBIN U HANIKCATh JIsl HETO
OpMAapLIPYT, IIyTh, IPOCTOU IIyTh, KOHTYP, IPOCTON KOHTYP, MaTPULy CMEKHOCTEN
Y MaTpUIly MHIMICHIIMI.

Haiitn kpartyailiunii nyTh MeXay BeplimHamu s=vl, t=v4 B

Harpy>KeHHOM CBSI3HOM OPHEHTHPOBAHHOM rpade

G =(V,E) = (V={vi,v2,v3,v4,v5v6,v7v8Vv9}, E={{vl,v2},(v1i,v7),{vl,v8},
{v1,v9},{v2,v3}{v2,v7}{v2,v9}{v3,v4} {v3v6}{v3,v9}, (v4,v5), (v4,6),
{v4v7},{v5Vv6},{v6,v7}{v6,v8},{v6,v9}{v7,v9},{v8,vI}}).

Bec wij pebpa {vi,vj} nnu ayru (vi,vj) pased N(1 2 +j 2 )+ 2 +j 2 +i+j 10 MOIyJIt0
10 (octatok ot nenenust wij Ha 10). N ecTb HOMep BapHaHTa.
HeopuenTtupoBannsie pedpa (IpoxoauMbie B 000X HANPABJICHHX) YKa3aHBI B
¢urypHsix ckookax. OpueHTHpOBaHHBIE pedpa yKa3aHbl B KPYTJIBIX CKOOKaX.
Tpetbs KoopuHaTa pedpa ecTh ero Bec.

[TpoBeputs, saBnsercs iu rpad u3 3aaayun 1 itnepoBeiM (ecnu rpad He SHIEpPOB, TO
JIOCTPOUTH €ro 10 dijiepoBa rpada) 1 HAalTH B HEM DiIepOB IIUKII. B3sSTh HOMED BapHaHTa,
101 KOTOPBIM CTOWT (DaMUJIUS CTYACHTA B ayIUTOPHOM >KypHaJe.

B menarpyxxennom rpade G u3 3amauu 1 ¢ MOMOIMIBIO aNTOPUTMa YIAJICHUS ITUKINYECKUX
pebep HaiiTu (HyHIaMEHTATBHYIO CUCTEMY IIUKIIOB M COOTBETCTBYIOIINE MHOKECTBO XOP/I,
Kapkac, Bce hyHIaMeHTaIbHBIC ceueHus (pa3pesbl).

B nenarpyxennom rpage G u3 3agauu 1 ¢ mOMOIIBIO anropuTMa
Ha/ICTpanBaHus pedep HalTH KapKac U COOTBETCTBYIOIIME MHOXKECTBO XOP/I,
(byHIAMEHTAJIBHYIO CUCTEMY IIMKJIOB, Bce PyHAaMEHTabHbIE ceueHHs (pa3pessl).

B narpyxxennoMm rpade G u3 3amaun 1 HalTH KpaTdalmmm

(HauMeHBIIUH 10 BECY) KapKac U COOTBETCTBYIOIINE MHOXKECTBO XOP/I,
(byHIaMEHTaIbHYIO CUCTEMY IIUKJIOB, Bce (hyHIaMEHTaIbHbIE CeUeHus (pa3pesbl).
Bec wij HeopuenTHpoBaHHOTO pedpa (vi,vj) ¢ i<j paBeH N(i 2 +j 2 )+i 2 +j 2 +i+j mo
moxayito 10 (octaTok ot nenerust wij Ha 10). N ecTh HOMep BapuaHTA.

B nannom asynonsHoMm rpage G = {U,V,E),

U ={x1, x2, x3, x4, x5, x6}, V ={y1, y2, y3, y4, y5, y6, y7},

E ={(x1, y1), (x1,y2), (x1,¥5), (x2, y1), (x2, y3), (x2, ¥5), (x3, y1), (X3, y6),
(x4,y3), (x4, y4), (x4, y6), (x4, y7), (X5, y5), (X5, y7), (X6, y4), (x6, y6), (X6, y7)}.
HalTH COBCPHICHHOC ITAPOCOYCTAHUC. Ecam ero HCT, TO YKA34aThb IMOJIYYHMBIICCCA
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MAaKCUMAJIbHOC MAapOCOYCTAHUC.

I[J'ISI YKa3aHHbIX MHOXKCECTB HaUTU CUCTEMY PA3JIMIHBIX HpeHCTaBHTeHeﬁ.
Al= {125}, A2={1,3,5}, A3={1,6}, Ad= {3.4,6,7}, A5 = {57}, A6 = {4,6,7}.

[TocTpouTh HanOOJIBIIIEE TIO BECY COBEPIIICHHOE TAPOCOUCTAHHE B

MIOJTHOM JIBYIOJIBHOM Tpade

G =(X,Y,E), X ={x1, x2, x3, x4},Y ={y1, y2,y3, y4},

E ={eij=(xi,yj) :i1=1,2,3,4; j]=1,2,3,4}.

c BecaMu pebep, 3agaHHbIMU B 4 X4-matpuue A = [aij], rae Bec aij pebpa eij =

(xi,yj) paBen N-(i 2 +j 2 )+i 2 + j 2 +i+j mo mMogydio 10 (ocTaTox oT
IeJleHUA wij Ha

10). N ecTh HOMEp BapuaHTa.

10

[TocTpouTh MIIOCKOE M300paXxeHue rpada, eCiii ’TO BOZMOXKHO.

11

B 3aganHom HeopuentupoBanHoM rpade G u3 3agaun 10 HaliTH BCe MaKCUMAaJIbHBIC U BCE
HauOO0JIbIINE BHYTPEHHE YCTOMUUBBIE (HE3aBUCUMBbIE) MHOXKECTBA BEPIIHH.

12

B 3agannom opuentupoBanHoMm rpade G u3 3agaun 11 HailiTH BCe MaKCHUMAaJIbHBIC U BCE
HauOO0JIbIINE BHYTPEHHE YCTOMUUBBIE (HE3aBUCUMBbIE) MHOXKECTBA BEPIIHH.

13

B 3amanHOM HeopueHTHpOBaHHOM Tpade u3 3agaun 10 HaiiTh Bce
MUHUMAaJIbHbIE U BCE HAUMEHBIINE BHEIIHE YCTOMYUBBIE (JOMUHUPYIOIIUE)
MHO’KECTBA BEPILHH.

14

B 3anannom opuentupoanHoM rpade G u3 3agauu 11 Haiitu Bce
MUHHMAJIbHbIE U BCE HAUMEHBILINE BHELIHE YCTOMYUBBIE (JIOMUHUPYIOIINE)
MHO>KECTBa BEPILHH.

15

Haiiti xpoMatudeckoe 4uciio rpada u ONTUMAIbHYIO PACKPacKy
rpada G u3 3amaun 1.

16

Haiitn MakcuMasbHbIM IOTOK 1 MUHUMAJIBHBIN Pa3pe3 MEXIY
BEPIIMHAMU S U t B TPAHCIOPTHON CETH C OPUEHTUPOBAHHBIM Irpadom
G=(V,E), rne
V={s,1,2,3,4,5,6,7,8,9,10,11,12,13.,t), cuutaem, uto s = 0, t = 14.

E ={(s1).(s,2).(5,3).(1,2),(1,4),(1,5),(2,6),(2,9), (3,2).(3,6).(3,7),(4,5),(4.8),
(4,11),(5,8),(5,10),(6,1), (7,10),(7,1),(8,1),(8,9),(8,12),(9,6),(9,10),(9,1),
(10,1),(11,1),(11,12),(12,13),(13,8),(13,1)}.

Bec wij myru (i,j) paBer mod(N-(1i 2 +j 2 )+i 2 + j 2 +i+j, 10) + 5, rme
mod(a,10)

CCTh OCTATOK ITPpH JACJICHHU a Ha 10. N ecTh HOMCP BapHUaHTa.

17

Haiitu uncio oxepenuii, KOTOpble MOKHO COCTaBUTh U3 cEMU OyCHH He OoJsiee 4eM m
1BeTOB. UKcIo IBETOB M paBHO YuCITy OYKB B (pamMuiinu cTyZeHTa. BepimnHbl 0003HAUYUTh
OykBamu pammnu cTyaeHTa. Hegocraronme OyKBEI B34Th U3 andasuta. He 10KHO OBITH

TTOBTOPOB OYKB.

18

Haiitn yncino pa3nu4HbIX pacKpacoK BEPIIMH MHOIOrpaHHUKAa M B
He Oojiee yeM m 11BeTOB. MHOrorpaHHuK M COCTaBII€H U3 JBYX OJMHAKOBBIX
NPaBUIBHBIX YE€THIPEXYTOIBHBIX MUPAMUJ C OOIIUM OCHOBAHUEM U BEPIIMHAMU,
PacIioyIoKEHHBIMU 110 pa3Hble CTOPOHBI OT OCHOBaHUs. BOKOBBIE I'paHU eCTh
paBHOOEIpeHHbIE HEPAaBHOCTOPOHHUE TPEYTONIBHUKU. YHCIIO IIBETOB M PaBHO
yuciy OykB B (paMuIMK CTyeHTa. BepHbl MOMETUTh OyKBaMH (paMUITHH.
Henocraronmie OykBbl B3ATh 13 andaBuTa. He 10KHO OBITH TOBTOPOB OYKB.

19

[To nannomy nepeBy T naittu kox C Ilprodepa. 3arem no xkoxy C Haiitu emy
COOTBETCTBYIOIIIEE J1epeBo T.

20

Haiitn pemienue JIMHEMHOr0 HEOJHOPOAHOTO PEKYPPEHTHOIO YPABHEHHUSI C IOCTOSIHHBIMHU
KodhdUIIMEeHTaMH.

21

3agayva 21.1. IIpenogaBarens npuHUMAET 3a4eT B rpynne u3 N+10 yenoBek.
Haittn uncno BapuaHTOB 0YEPEAHOCTH OIIpOca CTyAEHTOB. N €CThb HOMED
dbamuiuu cTyeHTa B ayautopHoM xypHaie. Otser. P(N+10).
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3amava 21.2. B xatanore 6ubnanoreku npuBeaeHb HauMeHoBaHus N+100
pa3IMyYHbIX KypHasIoB. HaifTu 4rcio cnoco6oB BeIOOpa MATH MONAPHO Pa3IUUYHbBIX
xypHanos? OtBer. C(N+10, 5).
3agava 21.3. YV anrM4aH OpUHATO JaBaTh ACTAM HECKOIBKO UMEH. CKOIBKUMU
crioco0amMu MOKHO Ha3BaTh peOEHKa, €CIIU eMy JaloT TPU UMEHH, a 0011ee YHCIIo
nMeH paBHO N+300? CriocoObl, OTIHYAIOIIMECS JIUIIb TOPSIIKOM UMEH, CUNTATh
pazmuusbivMu. OtBet. A(N+300, 3).
3amaua 21.4. CKOIBKHMH CIOCOOAMHU MOKHO BBIOpATh 7 JIeJIeraToB Ha
KoH(pepeHnuio ot koywekTusa B N + 200 genosek? Otser. C(N+200, 7).
3agayva 21.5. I'pynmna u3 N + 10 cTyaeHTOB J0JKHA cAaTh S5 3K3aMeHOB. KakoBo
YKCJI0 BO3MOXHBIX pacliMcaHuil caaun sk3ameHoB? OTBerT. 5!
3agaya 21.6. B paiione umeerca N + 10 mamsataukoB. Bpems nmo3Bossier
OCMOTPETH TOJIBKO 3 U3 HUX. YKAKUTE YHUCIO BO3MOXKHBIX MapuipyToB. [lopsaok
MPOXOXKIeHHsI MapuIpyToB cymectBeHeH. Oteer. A(N+10, 3).
3amauda 21.7. CryaeHnTam mpeuiokeHo Ha BIOOp N + 5 TyMaHUTapHBIX KypPCOB.
CKOJIbKUMU c1toco0aMu CTYACHT MOKeT BbIOpath 3 u3 Hux? OtBer. C(N+5, 3).
3anaua 21.8. Ckoapkumu criocobamu MOXHO paccagutb N + 20 cTyaeHTOoB (110
OJIHOMY 3a Ka)KJIbIM KOMITBIOTEPOM) B AUCILICITHOM KJlacce, ocHaieHHoM 20
xomnerotepamu? Homepa komnerorepos cymectBeHHbl. OTBeT. A(N+20,20).
3agava 21.9. B copeBHOoBaHUM y4acTBYIOT N + 15 cOpTCMEHOB. Y KaKUTE
YKCJIO BAPUAHTOB OYEPEAHOCTH UX BbIcTyIuleHus. OTBeT. P(N+15).
3amaua 21.10. B otnene pa6oraer N + 12 cCOTpyTHUKOB, KOTOPBIE MOTYT
YXOAUTH B OTIYCK TOJIKO 110 0AHOMY. CKOJIBKO BapUAHTOB PACIIPEAEICHUS
OTIYCKOB B ToJ1 BO3MOxkHO? OtBeT. A(N+12, 12).
3anava 21.11. B kuocke umeercst N + 10 copToB MOPOKEHOTO OAMHAKOBOM
cTouMOCTH. CKOJIBKUMHU CIIOCOOAMH MOKHO KYIHUTh 3 TOPIIUH MOPOXKEHOTO
nonapHo pa3ianuHbix coptoB? Oteer. C(N+10, 3).
3amaua 21.12. I'pynma u3 N + 23 genoBeka JI0JKHA BBITTOJTHUTH JIA0OPATOPHYIO
paboty. CKOTBKUMH CITOCOOaMU MOKHO pa30OHTh TPpyIIy Ha Opuraasl mo 3
yenoBeka B Opurage? Oreer. C(N+23, 3).
3amaua 21.13. CocraBuTh rpaduk OTIyCKOB Ha SIHBaph, heBpaib, MapT. B
STHBape B OTITYCK MOJDKHBI YT =N + 10 yenoBek, B ¢peBpane s = N + 8, B mapre t
=N + 15. CkonbKkuMHU crioco0aMH MOKHO COCTaBUTh TpaduK, €CIH B OTIEINE N =
150 uenosek?
3anaya 21.14. Cxonpkumu criocobamu nmytem Boioopa u3 n = N + 100 yenoBek
MOKHO COCTaBUTh KOMHCCHIO, COCTOAIIYIO U3 T = 1 mpeacenarensd, s = 3
3aMecTUTeNe! U t = 5 psIOBbIX WIECHOB?
3agauva 21.15. Insa npemupoBanusg n = N + 12 cOTpyAHUKOB KYIIJICHBI
caenytomue kHUrK: “TlamsTHuk MockBbl”, r = 3 sx3eMIuisipa, “OoHTaHbI
[Tereproda”, s = 4 sx3emiusipa, “Bosoroackue kpyxkepa”, t = 5 3K3eMIUTSIPOB.
CKOJBKMMHU C1IOCOOaMH MOKHO pacIpeieanuTh KHUTH?
3agaya 21.16. Han =N + 100 corpyauukoB BbifeneHo 11 myTteBok: r =2 B
canatopuii “/lopoxoBo”, s = 5 B canaropuii “Dueprus’, t = 4 B caHaTOPUIA
“3Benuropoa”’. CKOIBKUMH CIIOCOOAMH MOKHO PacTpeIeTUuTh MyTeBKU?
3amaua 21.17. [y oxpaHbl 31aHus TpeOyeTCst HapsAI U3 8 YeNIOBEK. I = 2 U3 HUX — JUIst

OXpaHbl BX0OJa, S = 2 JJIsl OXpaHbl ceiida u apxusa, t = 4 g natpynupoBaHusi. CKOIbKUMH

criocobamMu MOXHO chOPMUPOBATH TaKOH Hapsid, uMes n = N + 20 yenoBek?

3anaga 21.18. B yupexxnenuu n = N + 300 corpynHukoB. CKOJIBKO BApUaHTOB Ha3HAYEHUS
aJMMHHMCTPALMKM BO3MOXHO, €CJIM aIMUHUCTpALMSL TOJIKHA COCTOATh U3 T = 1 AUpeKTopa, S

= lrmaBHOro MHXXeHepa u t = 3 3amecturenen?

3amaua 21.19. [yt oxpaHbl 31aHUS HAJIO BBIACIUT HAPS U3 8 UETIOBEK: I = 2 JIJIsi OXPaHbI
BX0J1a, 10 ofHOMY: s = 1 + 1 =2 1t oxpansl ceriha u apxuBa (C y4ETOM pacipeaesICHUs

o0si3aHHOCTEH), t = 4 11 naTpynupoBaHusa. CKOJIBKUMHU CIIOCOOaMH MOKHO BBIJICIIUTh
TaKoOM Haps uMes B pactiopsbkeHn n = N + 20 yesnoBek?
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3amaua 21.20. CKoNbKMMHU CIOCO0AMH MOKHO PACIIPEeNUTh 6 IMEHHBIX CTUIICHIUN MEXITy
N + 100 oTnrnaHUKaMH, ecli UMeeTcsa 1 cTuneHaus uMeHu M1, 2 ctunesaun uMeHn M2, 3
cTUneHanuu uMenu M3?

22

3anaya 22.21. B HEKOTOPOM SI3BIKE MPOrPaMMHUPOBAHUS UMSI IEPEMEHHON MOYKET COCTOSITh
n3n =N + 7 necATHUHBIX HU(P U JTATUHCKUX OYKB, IPUYEM UMsI IEPEMEHHON MOXET OBIThH
0001 MoCcNne0BaTeIbHOCTHIO U3 OYKB U UQp (C MOBTOpaMU CUMBOJIOB) 1000 UTHHEI |, 1
<=1 <= n. CKOIBKO pa3IuYHBIX UMEH IEPEMEHHBIX BO3MOXKHO B 3TOM SI3bIKE?
3amaua 22.22. N + 5 manpuukoB U N + 5 1eBoU€K € MONMAPHO pa3InYHbBIMU UMEHAMU
JIOJDKHBI OBITH paccakeHbl B psifl. CKOTBKUMH CIIOCO0aMU MOYKHO 3TO ClI€TIaTh, €CIIH
a) BCe MaJIbYMKH JIOJDKHBI CUCTh Ha CaMBIX JIEBBIX MecTax?
0) HUKaKHe JIBa MAJIbYMKa HE JIOJDKHBI CUIETh PAIOM?
¢) Mamua u Ilets 10KHBI CUAETH pAIOM?
3anaya 22.23. CxonapkuMu criocobamu MoxxHO pacctaBuTh N + 10 manpunkoB u N + 5
JIeBOYEK TaK, 4YTOObI HUKAKUE JIBE JEBOYKH HE CTOSUIU PSJIOM:
a) B uHUI0? 0) B Kpyr?
3anaua 22.24. CKoJIBKUMU crioco0amMu MOKHO ynopsaouutb N + 30 cumMBOJI0B
TaK, 4To0bI MeX 1y cuMmBojiaMu N U N + 1 CTOSJIO pOBHO 5 IpyTrUX CUMBOJIOB?
3amaua 22.25. a) CKOJIBKUMH CITIOCOOAMH MOTYT OBbITh YIIOPSA0YEHBI OYKBBI B
cinose parallelogram, ¢ mpunucanHOM K HEMY Baliel (haMUIUeH, 3aMMCaHHON B
JIaTUHHULE?
0) CKOJTBKUMH CITIOCOOAMU OHU MOTYT OBITh YIOPSA0UEHBI, eclid OyKBHI | He
JIOJIKHBI CTOATD PsiioM?
3anmaga 22.26. [Tycts noBTopenus mudp 3amnpeniensl. Ckonbko (N + 4)-
pa3psAIHBIX YKCcea MOTYT ObITh chopMHupoBanbl U3 mudp 2, 3, 5, 6, 8, 9, ecu:

a) orpaHn4eHuit Het; 0) uncia menbie 500; B) 4rcia YeTHbIC; ') YHCia
HEYETHBIE; J1) Uncia esITcs Ha 3; €) uncia JeisaTcs 100 TOJIbKO Ha 2, 100 TOJIbKO Ha 3;
) YUCIIa JeNATCs Ha 2 WK Ha 3; 3) YKciia AEIsATCS OJJHOBPEMEHHO
Ha 2 1 Ha 3.
3amada 22.26.1. [Tycts moBTOpenus mudp He 3anpemieHsl. Ckonbko (N + 4)-
paspsAIHBIX YUCET MOTYT OBITh ChopMHUpOBaHbI U3 1udp 2, 3, 5, 6, 8, 9, ecnu:

a) OrpaHUYeHH HeT; 0) urciia MeHblie 5-10v#; B) unucia 4eTHbIE;

T') YUCJia HEUYETHBIE; 1) YMCiIa, UMEIOIINE B CBOEH JecITepUuHOl 3anucu N TBOEK,
HE UMEIOIINE MIATEPOK U BOCBMEPOK U Jensimuecs Ha 37
3anava 22.27. B ankere npennaraerca N + 15 BonpocoB, Ha KOTOpbIe MOKHO
OTBETUTH “Ha”, “HeT”, “3aTpyaHAIOCH OTBETUTH . CKOJIBKUMH CTIOCOOaMU MOKHO
OTBETUTbH HA BOMPOCHI aHKETHI?
3amaua 22.28. [TanuHIpOoM — 3TO CJIOBO, KOTOPOE OJIMHAKOBO YUTAETCS KaK CJIeBa
HAIpaBo, TaK ¥ crpaBa HaseBO. CKOIBbKO MamuHIPOMOB U3 N + 7 OYKB MOKHO
COCTaBUTh B JIAaTHHUIIE, HE 3a00TICH O CMBICIIE ClI0Ba?
3amaua 22.29. CKONBKO MIECTH-CUMBOJIBHBIX CIIOB MOKHO chopmupoBaTh u3 N
+ 26 OykB u udp, ecnu:

a) MepBbIe [BA CUMBOJIA €CTh OYKBBI, a CJIEAYIOIINE YEThIPe €CTh HU(PPHI?

0) B CITIOBE MOKET OBITH TOJIBKO JIB€ OYKBBI, KOTOPBIE HE JOJKHBI CTOSITh B
CJIOBE PSIIOM.

23

3anava 23. HaliTu 4nciI0 NOJ0KUTENbHBIX HaTypajIbHBIX YHCEN HE OOIBIINX
1000 + 2N + 1:
a) He JeNsIuMXcs HU Ha oo u3 uucen 3, 5, 7, 11, 13;
0) mensmuxcs B TOYHOCTH Ha JBA YHCIIA;
B) JEJSAIIMXCS HA HE MEHE YEM J[Ba YMCJIa.
N ectb HOMep (haMHIIINH CTY/ICHTA B ayIMTOPHOM >KypHaJe.

24

3amaua 24. YactruuHOo ynopsigoueHHOe MHOXKeECTBO (A, <=), A = {0,1, 2,3,...,20},
3amaHo auarpammoit (puc.1.1). MHoxxecTBO BEA.
1. Haueptuths auarpammy aiis B.
2. Haiiti HanOoIbIIMi 1 HAMMEHBIITNI 3JIEMEHTHI (YHUBEPCAJIbHBIE TPAHUIIBI B
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A).
3. Haiitn MakcuMasnpHble 1 MUHUMAaJIbHBIE 3JIEMEHTHI B A.
4. HaiiTu BepxHuil KOHycC A B (MHOXeECTBO Bcex BEpXHUX I'paHel 1 B).
5. Halitn HmxHUN KOHYyC 11 B (MHOXECTBO BCexX HIDKHUX T'paHel B).
6. HaiiTu TouHy!0 BEpXHIOIO rpaHb 11 B.
7. HaliTi TOYHYIO HMDKHIOIO TpaHb 1S B.

7.

el

H©Ooo~NOo O A

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

27

0.

3.1 Dx3aMeHaUMOHHBbIE BONIPOCHI

Omnepaiuu HaJl MHOKECTBAMHM, UX CBOMCTBA. [[narpammbl Beenna-Jitnepa.
[Ipsimoe mpousBeeHne MHOXKECTB. [IpoeKIii BEKTOPOB 1 BEKTOPHBIX MHOKECTB Ha OCH.
Komb6unaropuka. [IpaBuno npousBeneHus, MpaBuiIo CyMMBI sl 2-X ¥ 3-X MHOXECTB (C
MOSICHEHUEM ).
Yucno pazMeniennii 6€3 TOBTOPEHUIA, YHCIIO pa3MEUIeHHI ¢ TOBTOPEHUSIMH,
Yucno nepectaHOBOK 0€3 MOBTOpeHUi, Unciio coueranuii 6e3 nmoBropenuii. Pemenue 3agau
Omnpenenenue CBOMCTB COOTBETCTBHUS.
OTtobpakeHue, B3aMMHO OJTHO3HAYHBIE COOTBETCTBHS, (DYHKIIMH, OOpaTHBIE (PYHKIINH,
CueTHbIE MHOXKECTBA.
Tepema o ymciie TOIMHOKECTB KOHEYHOI'O MHOYKECTBA.
Onpenenenus CBONCTB OMHAPHOTO OTHOIICHHUS.
. OTHoOIIEHNE PKBUBAJICHTHOCTHU. Pa3OueHne Ha Ki1acChl SKBUBAJICHTHOCTH.
OtHouenue nopsiaka. [1oaHbIN 1 YaCTUYHBIN TOPSIOK.
bunapHsle oniepanyu: ONnpeeseHys, CBOMCTBA, IPUMEPHI.
[TonsiTHe anreOpsI, MOAAITEOPHI.
I'padbr. OnpeneneHus, MpUMeEPHI, CIIOCOOBI 3a1aHus. [Ipumepsl.
Buapl rpados. Onepanun Hax gacTsmu rpados. [Ipumepsi.
JlokanbHbIE cTeTIeHH BepIvH. [Ipumepsi.
MapmipyTsl, IeTd, UKIIBL. PaccTostHus, AuamMeTp, eHTp, paauyc rpada. [Tpumepsr.
Casi3HBIE KOMITOHEHTHI rpada. Pazensiomnine MHOKECTBA U Pa3pe3bl.
Ditnepos rpad. Teopema Ditnepa. ['ammibToHOB Tpad. [Ipumepsr.
JepeBbst: onpeaeneHus, npuMepsl. JlepeBo ¢ kopaeM. BeTBb. KoHIleBbIe BepIIMHBI 1 pedpa.
Bepmimnbl MakcuManbHOTO THIA.
Xapakrepuctudeckue uncia rpada.
Koauposanue: onpenenenue, npuMepsl anpaBUTHOIO KOAUPOBAHUS MHOXKeCTBa N.
OnTtumansHoe kogupoBanue. Kon ®@ano. Tepema Xadpdmena. Kon Xaddmena.
Kozpl ¢ ucnipaBienreM omuboK: AeKOIUpOBaHuE, 1yOIupOBaHNE CUMBOJIOB.
Kompl ¢ ucnipaBierreM omuOoK: GyHKIMS XEeMMHHTA, KOJI XEMMUHTA.
. Mertoa konupoBaHusi X€MMUHTA.
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29.
30.

31.

32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Hcropuist BOBHUKHOBEHUS U IEPCIIEKTUBBI PA3BUTHS TUCKPETHOU MATEMATHKHU.
[ToHsITHSI MHOKECTBO, 3JIEMEHT, YHUBEPCYM, MIOAMHOXKECTBO, KOPTEXK.
Onepanuu HaJ MHOXECTBAMH, MYJIbTUMHOKECTBAMU M HEUETKUMHU MHOKECTBAMHU.

JexaproBo mpom3Beneaue. 1 — M — m-apHoe cooTBercTBHEe. AnreOpanueckas 1 — 1 — -
apHas omnepanusi.

[Tonsitust oToOpakenust M PyHkumu. CIOpBEKLUs, THbEKIUS U OUEKIUs

O6patHOe 0TOOpaKEHUE, KOMIIO3UIIHS OTOOPaKEHUHN U MX CBOWCTBA

HenoapmxHas Touka oToOpaxeHus. Meron utepauuit

Anrebpanyeckas cuctema. YeTkne u HeUETKIE MHOKECTBA.

[TonsiTe MOIIHOCTh MHOKeCTBA. CIIOCOOBI 3a/1aHNsT MHOKECTB.

HarmsimHoe mpencraBiieHne  3ajJaBaeMbIX  MHOXeCTB. [[uarpamma  Diinepa-Benna.
WNHaukaTopel MHOYKECTBA.

Knaccudukanus MmHOKECTB. UHCITIOBBIE XapaKTEPUCTUKH.

KapaunaneHbie U TpaHC(HUHUTHBIC YHCTA.

AKCcHOMaTHKa COJIEPKaTENbHO (MHTYUTUBHO) OCTPOEHHBIX MHOYKECTB.

[Tapagoxcel Paccena u Kantopa.

AxkcromaTuka (opMaabHO OCTPOCHHBIX TEOPUN MHOMKECTB.

Onpenenenre kKoMOMHaTOpHOTO aHanu3a. Knaccudukanus KOMOMHATOPHBIX 3a/1a4.
YnopsiioueHHbIE MHOKECTBA. DJI€MEHTbl KOMOUHATOPUKU

Tpeyronbuuk I[Tackana. Yucno bemna. Yucno Ctupnunra.

MeTo/1 BKIIOYEHHN U UCKITFOYEHU .

3anaum, pemnaeMble B KOMOMHATOPHOM aHAIM3€E, UX MIPUMEPHI.

Ornpenenenne cooTBeTCTBUN. bruHapHbie cooTBeTCTBUS. YETKIME 1 HEUETKHE COOTBETCTBHUS.
Knaccudukanus 6MHapHBIX COOTBETCTBHM. [IprMepbl MHTEpIpeTaui U CIIOCOOBI 3aJaHusl.
Ta6muma Kamu. Onepanuu HaJ COOTBETCTBHUSMMU.

Onpenenenre GMHAPHOTO OTHOIICHUS.

CrenuanpHble OMHAPHBIC OTHOIICHUS: TIOPSIOK, SKBUBAJICHTHOCTb.

CBoiicTBa OMHAPHBIX OTHOLICHHH.

[IpeacraBnenne OMHAPHBIX OTHOIICHHH MOPSIKA C TTOMOIIBIO JHarpaMM Xacce.

OcHoBHBIE aNTeOpandecKue CUCTEMBI.

20



