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1 He.]'ll/l, 3a/la'iM 1 IJVIAHUPYEMBIEC PE3YyJIbTAaThI oﬁyqemm mo AMCIMIIJINHE

K ocHOBHBEIM aejsAM OCBOCHUA JUCHUIIIIMHBIL CJICAYCT OTHCCTH:

® pPA3BUTUC Yy CTYACHTOB HABBIKOB MATCMATHUYCCKOI'0O MbBILIJICHUS, CHOCO6HOCTCI>1 K
CaMOCTOSITEIbHON TBOPYECKOM paboTe;

e BOCIUTAaHHME KYIbTYpPbl JIOTHYECKUX pacCyKJeHHH, (HOpPMUpOBAHHE YMEHUS
IIPUMEHATh MOJEIM JWCKPETHOM MaTEeMaTUKM K PEIICHUIO pPa3jIu4HbIX 3a7a4
MPUKIIAHBIX JUCLUIUINH;

e I[IPUBUTHE HABBIKOB pPA0OTHI CO CIIOXKHBIMU JIOTMUECKUMU KOHCTPYKIUSIMU U
WCIIOJIb30BAHNSI METOJIOB JIUCKPETHOM MAaTeMaTHUKU B IIPAKTUYECKOW — IPOEKTHOM,
IIPOU3BOICTBEHHO-TEXHOJIOTUYECKOH, OPraHU3allMOHHO-YIIPABIEHYECKOH,
aHAJIMTUYECKON Y HayYHO-UCCIIEI0BATENLCKOW,— MPOPECCUOHATBHOM IEATEIbHOCTH.

K ocHoBHEIM 3aaa4aM OCBOCHHA AWCHUIIIIMHBI CJICAYET OTHECTU:

Hay‘-II/ITI) CI/ICTCMHOMy HO}IXO}Iy K aHanmy 158 CI/IHT@SY CIIOKHBIX CUCTCM.
Hay4uTh pellaTh 3a/ladyll TEOPUU MHOXKECTB, TEOPUHU I'padoB, TEOPUU KOAUPOBAHUS,
YMGTB HpI/IMeHHTB HOJ'Iy‘—IeHHI)Ie HaBBbIKHU,

e pa3BUBATh CIIOCOOHOCTH COCTABIATh U KOHTPOJIMPOBATH IUIAH BBIMIOJIHAEMOM paboThl,
HJ'IaHI/IpOBaTI) HeO6XO}II/IMLIe JUIsT  BBITIOJIHCHUA pa6OTBI OLICHUBATH pe?;y.]'II)TaTI)I
CcOOCTBEHHOM.

OOyuenne 1O IUCHHMIUTHHE «/IMCKpeTHBIE CTPYKTYphl WM KOMIIBIOTHHTY» HAlpaBJICHO Ha
(dhopmupoBaHHe Yy 00YJaOMIMXCS CASAYIOMMX KOMITCTCHITHI:

Koa v HamMeHoBaHM e KOMIIeTEeHIIUIA NHankaTopbl 10CTHKEHUSI KOMITEeTeH MU
OIIK-8. Cioco6eH pa3pabaThiBaTh NOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTUHU
AITOPUTMBI U TTPOTPAMMBI, IPUTOTHBIC JIJIS CO3JIaHUs Y BHEIPEHUS WH(OOPMAITMOHHBIX
MPAKTUYECKOTO MPUMECHEHHS CHUCTEM, CTAaHJAPTHI YIIPABICHUS KU3HEHHBIM

LIUKJIOM MH()OPMAIIMOHHON CHUCTEMBI.
NOIIK-8.2. YMmeeT npoeKTupoBaTh OJIOK-
CXEMbl AITOPUTMOB, OLICHUBATh
IIPOM3BOIUTENILHOCTh AJITOPUTMOB U 3aTpPaThl
naMsTH Ha paboTy aaropurma,
pa3pabareIBaTh IPOrpaMMbl Ha OCHOBE
CIPOEKTUPOBAHHOTO AJIFOPUTMA U ITPOBOIUTh
OTJIA/IKy IPOrPaMMBbl, IPUMEHSTH METObI
CHCTEMHOI0 aHaJln3a U MaTeMaTH4YeCKOTO
MOJICIMPOBaHUS ITPH pa3paboOTKe U
akcruryatanuu MC, npoBoIuTE CTPYKTYpHBIN
aHanu3, GYHKIMOHAIbHBIN aHAIN3,
00BEKTHO-OPUEHTUPOBAHHBIN aHATIN3
MEPAPXUNU KIIACCOB. OCYIIECTBIIATh
OpraHu3alMOHHOE 00eCTIeYeHHE BITOJIHEHHS
paboT Ha BCcexX CTaJusAX U B Ipolieccax
KU3HEHHOTO LIMKJIa MH()OPMAIIMOHHON
CUCTEMBI.

NOIIK-8.3. Bnaneet HaBbIKaMU pa3pabOTKH
porpaMm, MOCTPOEHHUS OIOK-CXeM
ITOPUTMOB M OLIEHKU IIPOU3BOAUTEIBHOCTU
QITOPUTMOB, pabOTHI ¢ YHU(DHUIIMPOBAHHBIM




SI3IKOM BU3YAJIBHOTO MOJIEJIMPOBAHMS,
COCTaBJICHUS IJIAHOBOM M OTYCTHOM
JOKYMEHTAUWHU M0 YIPABJIECHUIO TPOEKTaAMU
co3aanusi ”H(POPMAIIMOHHBIX CHCTEM Ha
CTaIUAX >KM3HECHHOTO ITUKJIA.

2 MecTO TMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTebHON MPOrpaMMbl

JlucuurnuHa OTHOCUTCS K 0a30BOM 4acTU OCHOBHOM MPO¢eCCHOHAIIBHONW 00pa30BaTeIbHOM
MIPOrpaMMBbI CIIEITUAIUTETA.

JlucuurnuHa B3aMMOCBSI3aHA JIOTHUECKH M COJEPKATEIbHO-METOAUYECKH CO CIIEAYIOIIUMU
muciuiinHaMu 1 npaktukamu OIOIT:

e Maremarrueckas JJOTUKA U TEOPHS AITOPUTMOB B IPOTPAMMUPOBAHHUU.

3 CTpykTypa H cofep:KaHUe TUCUMILTUHBI

OO6mast TPyJOEMKOCTh JUCHUMIUIMHBI COCTAaBJsieT 4 3a4eTHBIX €OUHUIBI, T.e. 144
aKaJeMHUYeCKUX dYaca (M3 HUX /2 daca — CaMOCTOSTeNbHAas paboTa CTYIEHTOB, 36 YacoB —
nabopaTtopHbIe 3aaHue U 36 9acoB — JICKITUH ).

Paznensr UCIUTUTMHBL H3y4atoTCsi BO BTOPOM CEMECTpe 0OydeHusl, T.€. Ha BTOPOM Kypce.
dopma KOHTPOJIA — HIK3aMEH.

1.1 TemaTuveckuii NJIaH U3y4eHHUs TUCHUTIINHBI
(o ¢popmam o0yueHms1)

3.2.1 Ounas ¢opma oOydeHHS

TpynoemMKocTh, Yyac

AyauTopHasi pabora

C I Camoc
Ne Pasgennl/Tembl eMHH/ap JIabopa PAT T yosime
CKHE AYyecKa
n/n JTUCIUTIIINHEI Bcero | Jlex TOpHBIE JbHaA
MpaKTH4e P’
107051 3aHSITU padoTt
CKHE q IOATOT a
3aHATUS OBKa

Benenue. Ponb qucKpeTHON MaTeMaTUKU B
MIPUKIIAJHBIX HAayKax

Hcropuueckas cnpaBka. Mcropuueckast

11 cipaska. [IpeaMeT, Henb U CONEpIKaHne Kypca 2
«/lMCKpeTHBIE CTPYKTYPBI M KOMITBIOTHHI».
OCHOBHBIE MTOHATHS U ONPEIETICHNS TEOPUU
MHO)KECTB, KOMOMHATOPHOT'O aHAN3a U
Teopuu rpados.

Crpykrypa Teopun MHOXecTB (TM):
KOHLIETITYaJIbHBIN 0a3uc, NeTyKTUBHbIE
CpEICTBA, Cozlep KaTeNbHAs HaJCTPOHKA.
[oHATHSA «MHOKECTBO» U «IIIEMEHT».
Ilonstue «ynusepcym». [loscHeHne noHATUS
«MHOKECTBO)» C arperaTHOM TOYKH 3PEHUSL.
12 [NosicHeHE OHATHST KMHOXECTBO» C 2 8
aTprUOyTHBHON TOUKH 3PEHHSI.

YTouHeHne UCXOAHBIX TOHATUH TM.
OcHOBHBIE TPOU3BOAHBIE TOHATHS TM.
ITonmuoxectBO. Koprex. [IekapToBo
MIPOU3BEICHUE. I-apPHOE COOTBETCTBHUE.
AnreOpanyeckasi n-apHasi Oeparust.
AnreOpanueckas cucrema. Yérkue n




HEYETKHE MHOXKECTBA.

1.3

Cucrema CUMBOJIOB TEOPUH MHOKECTB.
[ToHsATHE S3BIKA TCOPUH MHOXKECTB. AspaBuT
TEOPHH MHOXXECTB: (hOpMaIEHOE ONpEICTICHIE
oIepanyii HaJl MHOXKECTBAMH U rpadyuaeckoe
nosicieHre. CUMBOJIBI onepatuii. CUMBOJIBI
TpaBUJI CONOCTaBIEHHUS. SI3bIKOBBIE
BBIPQKEHUSI TEOPHUU MHOXKECTB.

14

[MonsiTne MouHOCTH MHOXECTBa. CrIOCOOBI
3a/aHusl MHOKecTB. HarmsinHoe
TIPE/ICTaBIICHUE 33]JaBaEMbIX MHOXECTB.
Huarpamma Diinepa-Benna. MHaukaTopsl
MHOXecTBa. Kitaccugpukarms MHOXECTB.
Uucnobie XxapakTepucTuky. KapauHansHble 1
TpaHC(UHUTHBIE YHCIIa. AKCHOMATHKA
coziepKaTelbHO (MHTYUTHBHO) TOCTPOEHHBIX
MHoxecTB. [Tapanokcs! Paccena u Kanropa.
Axcromartuka (opMaabHO MOCTPOSHHBIX
Teopuit MHOXeCTB. Onpeanuu HaJ
MHOKecTBaMu. CBOMCTBA omeparuii Haj
MHOXecTBamH. I'paduueckoe nzodpakeHne
MHOECTB Ha Juarpammax Jinepa-Benna.

15

Ornpenenenue KOMOMHATOPHOTO aHAIU3A.
Kiaccudukanms KOMOMHATOPHBIX 3a/a4.
Tpeyronsauk Ilackamns. Yucno bemna. Yucno
Crupnunra. MeroJ BKIIIOUEHUHN U
UCKJIFOUCHUH. 3a7jauyl periaeMble B
KOMOWHATOPHOM aHAJIN3¢, UX MPUMEPHIL.
PekyppentHsie Gpopmyinbl. [IpaBuino cymmel.
MareMaTtudeckast MHIYKLUs, IPUMEHEHHS B
HepeYUCIUTEeTbHON KOMONHATOPHKE.
IIpaBuno npousseneHus. buHoMmuanbHbIE
KO3 PHUIMEHTBI, KOJIMYECTBO MOJMHOXKECTB.
bunom Herorona. Meron pekyppeHTHBIX
COOTHOLLIECHHI.

1.6

[ousitue orodpaxenus. Uubekuus,
CIOpBEKIH. B3auMooHO3HAUHBIE
(buektuBHbIe) oTOOpaxeHus. Oneparus
KOMITO3HIIMH OTOOpaKEHHH U ee CBOMCTBA.
O0patHoe orobpaxkeHune. KommnosunnoHHas
cTerneHb oToOpakenus. {uarpamma
BHYTPEHHET0 0TOOpa)KEeHHS, 3aJaHHOTO Ha
KOHEYHOM MHOKECTBE; LUKIIBL. Teopema o
3alIMKJINBAHUU CTEIIEHHON
TI0CJIEI0BATENIFHOCTH 3JIeMeHTa. TeopeMa o
pa30ueHnH B3aMMOOIHO3HAYHOTO
BHYTPEHHETO O0TOOpa)XeHHs, 33JaHHOTO Ha
KOHEYHOM MHOKECTBE, Ha OTACIbHBIE
HE3aBHCUMBIE IIUKIIBI. MEeTO MPOU3BOAAIINX

GhyHKIHWH.

1.7

[onsiTHe nexapToBa MPOU3BEICHUS
MHOXECTB. JlekapToBa CTENEHb
MHOXecTBa.OnpeaeneHre COOTBETCTBHH.
bunapusie cooTBeTCTBUS. YETKUE U HEUETKUE
cootBercTBHs. Kiaccupukarms OnHapHBIX
cooTtBeTcTBUH. [IpuMepsl nHTEpIIpETallU
coorBercTBU. CrtocOOBI 3a1aHUs
cootBercTBuit. Tabmuia Koamu. Oneparm Hazx
COOTBETCTBHAMHU. KOMITO3HITHS COOTBETCTBHH.
BunapHble OTHOMIEHNS M IBYAOIBHBIE TpadBbl.
OTHOIIEHHS S5KBUBAJICHTHOCTH, KIIACCHI
9KBUBAJICHTHOCTH. OTHOIIEHUS YACTHYHOTO
TIOpsIKa.




1.8

[NoHsITHS HEOPUEHTUPOBAHHOTO U
OpHUEHTHUPOBAaHHOTO rpadoB. CriocoOs!
3amanus rpadoB. Matpuna cmexHoctu. [TyTh
B rpade. Lukin B rpade. Csi3HbIi rpad.
KomrmonenTs! cBsi3HOCTH rpada. Crenens
BepummHBL. Teopema o cymMmMe cTeneHei
BepumH rpacda. [lonnsii rpad; popmyna
KOJIM4ecTBa péOep B MOTHOM Tpade.
Anroput™m (poHTa BOJTHBI B Tpade. Meroauka
BBIJICJICHUS] KOMITOHEHT CBSI3HOCTH B Tpade.
MocCTHI U pa3AeNsoye BEPUIHHBI (TOYKH
cowleHeHus1). PaccTosiHre Mex 1ty BepIIMHAMU
B rpade: onpeneneHne, CBOHCTBA, METOIUKA
HaXOXJIEHHS. DKCIEHTPUCHTET BEPIINHEI.
Pamuyc u nuamertp rpada. LleHTpansHbie
BepiIMHbL. [IBynonbHbIe rpadel. MeTomuka
TIPOBEPKH Tpada Ha ABYIOIBHOCTh. [1omHBIH
IBYAOIBHBIHA Tpad. M3omopdHbie rpadsl.
Meroauka npoBepkH Hapbl rpadoB Ha
uzoMopdHOCTh. DitepoBsl rpadul. Teopema
Diinepa (KpUTEpHil SHIEpOBOCTU Tpada).
Meroanka Hax0X/I€HUs dUIepoBa IIUKJIa B
siiiepoBoM rpade. ['aMUIBTOHOBEI TpadBbl.
[Tnockue rpadel. ['panu miockoi ykimaaku
tockoro rpada. COOTHOLIEHUS MEXITY
KOJIMYECTBAMHM BEPIINH, pEOEp U rpaHel B
iockoM rpade. [Ipumepsr Hermockux
rpa¢oB. JlepeBbst 1 UX CBOMCTBA.
Komuposanue IIpydepa mist nepeBbes ¢
NPOHYMEPOBaHHBIMH BEPIIN HAMH.

19

Onpenenenue OUHAPHOTO OTHOLICHHUS.
CnenuanbHble OMHAPHBIE OTHOLICHUSL:
HOPsI0K, S3KBUBaJIEHTHOCTh. CBoOlicTBa
OMHapHBIX OTHOLICHUI. VccnenoBanue
CBOICTB OMHApHBIX OTHOLIEHUH. Teopust
oToOpaXkeHnH u anredpa MoACTaHOBOK.
[pencraBnenue OMHAPHBIX OTHOILICHUI
MOpsAJKa ¢ IOMOIIBIO THarpaMM Xacce.
[TonsTHe 06 N-apHOM OTHOIICHUU.
OKBUBAJEHTHOCTH. Pa30neHnst MHOXKECTB,
¢axrop- MHOKecTBO. OTHOIICHUS OPSIKA:
JIMHEHHBIN 1 JIEKCUKO-TPpadUUeCKHIA.

1.10

CpaBHeHHE MHOXKECTB. MOIITHOCTh
MHO)KECTBA, KOHEYHAsI M OECKOHEUHAS
MOIIHOCTb.

CdeTHbIE MHOXKECTBA, CIETHOCTH MHOXKECTBA
LIETBIX U pallMOHANBHBIX uucen. HecuerHsle
MHOXXecTBa. KOHTHHYaIbHbIE MHOMKECTBA.
HecdeTHOCTh KOHTHHYaIBHBIX MHOKECTB.
Teopema Kanropa-bephiureitna. Knaccel
9KBUBAJICHTHOCTH MHOXKECTB.
OKBHBAJIEHTHOCTH ¥ MOIITHOCTH MHOYKECTB.
KonmuectBeHHas 5KBUBaJIEHTHOCTh
MHO)KECTB. MOIITHOCTh KOHTHHYYMa.

1.11

[onsTHe mpemukaTa. OOIACTD ONpENeNeHIUS U
00JIacTh HCTUHHOCTH TIpenukaTa. OOBIIHEIC
JIOTUYECKHUE OTEpPaIMy HaJl PEAUKATAMHU.

KBanTOpHBIE Orepanyy Haj MpeAnKaTaMu.
[NonsiTe nmpeaukaTHOR (HOpPMYITBI; CBOOOTHEIE
U CBSI3aHHBIE IEPEMEHHBIE.

1.12

Tpancnoptasle cetu. I1oTok B TpaHCTIOPTHOI
ceTU. ANITOPUTM HaXOXKJIEHHS MOTHOTO
noroka. CBOHcTBO onpeeneHus




JIOITyCTUMOTO TTOTOKa. 3akoH Kupxroda.
MakcuManbHbli OTOK. [TomHBINA MOTOK.
Haceiennsie nyru. Onpenenenue
MAaKCUMaJIbHOT'O MOTOKa B ceTu. [locTpoeHne
MOJIHOT O OTOKa ceTu. [Ipumep Ha
MOCTPOEHHE MOJIHOTO IMOTOKA B TPAHCIIOPTHON
CETH.

Hroro 144 36 36 72

1.2 Conep:xkanue T CUUIIHHBI

Beenenne. Poanb }]HCerTHOﬁ MAaTEMAaTHKH B [IPUKJIAJTHBIX HAYKaXx

Ucropuueckas cnpaska. Mcrtopuueckas cmnpaBka. Ilpenmer, menb u coaepikaHue Kypca
«/luckpeTHble CTPYKTYPBl U KOMITBIOTUHT». OCHOBHBIE TIOHSTHUS U OTIPEICTICHUSI TEOPUH MHOXKECTB,
KOMOMHATOPHOI'O aHaIn3a U Teopuu rpagos.

Tema 1. SI3bIK TEOPUHM MHOKECTB.

Cucrema CUMBOJIOB TEOpUH MHOXECTB. [loHSATHE S3bIKa TEOPUU MHOXKECTB. AJaBUT
TEOpUU MHOYECTB: dopmanbHOE onpeneaeHue
(A=A;UA2UA3UAL)(A =A;UA2UA;3UAy)onepanuit HaJ MHOKECTBAMH u
rpadudeckoe mosicHeHue. CumBoibl onepanuid. CHMBOJIBI MPABWI COMOCTaBIEHUA. SI3BIKOBBIC
BBIPAXKEHUSI TCOPUHA MHOXKECTB.

Tema 2. OcHOBBI KOMOMHATOPHOI'0 aHAJIN3A.

Omnpenenenne KoMOumHaTOpHOTO aHanmm3a. Kiaccudukanus KOMOWHATOPHBIX —3ajad.
Tpeyronpauk Ilackana. Yucno bemna. Uucno Crupnunara. Metoj BKIIOYEHHH M UCKIIOYEHUU.
3anaun perraeMble B KOMOMHATOPHOM aHaju3e, Ux npumepsl. Pekyppentuasie ¢hopmynsl. [IpaBuio
CyMMbI. MareMaruyeckass HMHAYKIUS, OPUMEHEHUS B MEPEUUCIUTEIbHOM KOMOWHATOPHKE.
[IpaBuno mnpousBeneHus. buHomuanbHble KOY(PPUIMEHTHI, KOIWYECTBO IOJAMHOXECTB. buHoM
Hprorona. MeTtoa peKyppeHTHBIX COOTHOIIICHUH.

Tema 3. I'padnbl.

[ToHsITHUS HEOPUEHTUPOBAHHOTO UM OPUEHTHUPOBAHHOIO rpagoB. CrocoObl 3a1aHus rpados.
Marpuna cmexsHoctd. [lyte B rpade. Llukn B rpade. Cps3ubiii rpad. KoMmoHeHTHl CBA3HOCTH
rpaga. Crenens BepiinHbl. Teopema o cymme creneneil BepimuH rpada. Ilomnslil rpad; dopmyna
KoMyecTBa p&dep B MoJIHOM Tpade. Anroput™M (poHTa BOJHBI B rpade. Meroauka BblIeNEHUS
KOMIIOHEHT CBSI3HOCTH B Trpade. MOCTbl M pa3fensiole BepUIMHbI (TOYKM COYJICHEHUS).
Paccrosinue MexJy BepIIMHaMu B Tpade: OIpelesieHHe, CBOWCTBA, METOAMKA HaXOXKICHHUS.
OKCUEeHTpUCUTET BepiiMHbl. Paanyc m amamerp rpada. LleHTpanbHble BepuIMHBI. [IByHOJIbHBIE
rpa¢sl. Meronuka npoBepku rpada Ha JBYR0JbHOCTh. [lonHbIi ABYRONbHBIN rpad. M3oMopdHbIe
rpa¢sl. MeTtoarka MpoBepKH Mmapbl TpadoB Ha H30MOp(HOCTL. DitnepoBsl rpadel. Teopema Diinepa
(xpuTepuit »itnepoBoctH rpada). MeToauka HaxXOXKICHUS dilfiepoBa LMKIA B diiepoBoM rpade.
I'amunbroHOBHI rpadel. [Tnockue rpadel. ['panu mnockoit ykinagku miockoro rpada. CooTHOLIEHUS
MEX]ly KOJIMYeCTBaMU BepIluH, pédep u rpaneit B miockoM rpadge. I[Ipumepsl Hemnockux rpagos.




HepeBbst u ux cpoiictBa. Komuposanue Ilpydepa ans nepeBbeB ¢ MPOHYMEPOBAHHBIMU BEPILU
HaMH.

Tema 4. IloToKkH B ceTHX.

Tpancnopthbeie cetu. IloTok B TpaHCHOPTHOHN ceTU. ANTOPUTM HaXOXKIACHHS MOJHOIO
noToka. CBOMCTBO OIpeneNeHus JOIyCTUMOro notoka. 3akoH Kupxroga. MakcuManbHblil OTOK.
[Tonneiit norok. Haceiiennsie nyru. OnpeneneHne MakCUMalIbHOTO MOTOKa B ceTu. IlocTpoenue
IIOJIHOTO NMOTOKA ceTh. IIprMep Ha MOCTPOECHKE MOJIHOTO MIOTOKA B TPAHCIIOPTHOM CETH.

1.3TemaTuka NpaKTHYEeCKUX 3aHATUH

Tema 1. SI3bIK TEOPHH MHOKECTB.

Cucrema CUMBOJIOB TEOpUH MHOXECTB. [IoHSATHE S3bIKa TEOPUU MHOXKECTB. AJdaBUT
TEOPUU MHOKECTB. SI3BIKOBBIE BBIPAKEHUSI TEOPUU MHOMKECTB.

Tema 2. OcHOBBI KOMOMHATOPHOI0 AHAJIU3A.

Pemenune 3amau  xomOuHaTopHOro ananmu3a. dopmynbl moJcYeTa 4YHCla BapHAHTOB:
pa3MelieHus, COYeTaHMs], MEPECTAaHOBKH C IMOBTOPEHUSMU U 0e3 MOBTOpPEHUil. DjIeMeHTapHbIe
TOXKJIECTBA Ui yucia coyetannil. OCHOBHBIE ITpaBUJIa KOMOMHATOPUKH. Moaenu KOMOMHATOPHBIX
KOHpUTYpanuii.  penieHne KOMOWHATOPHOM 3aladyd METOJOM PEKYPPEHTHBIX COOTHOIICHHA.
Chnenuaneable yuciaa. MeTo ] BKIIOYEHNH U UCKITIOUECHUH.

Tema 3. I'padnbl.

3amaua 0 4eThlpex Kpackax. HaxoskaeHue ocToBHOro mnoarpadga HEOPHUEHTHPOBAHHOIO
rpada. Crioco6sl 3amanus rpados. [loctpoenne mMatpuisl cMexxHOCTH rpada. 3ajada HaXOXKACHUS
AIIEMEHTAPHBIX IIUKIOB M KOHTYpoB. OmpeneneHue CBSI3HOCTU rpada M KOMIOHEHTOB CBS3HOCTH.
[TocTpoeHnre MHUHHUMAJIBHOIO OCTOBHOTO JepeBa rpada c¢ mnomomibio anroputma Kpackana
Onepanuu Hax rpadgamu. Merpuueckue XapaktepucTuku rpados. HaxoxIeHne MUHUMAaIbHBIX U
MaKCUMaJIbHBIX MyTeil oprpada.

Tema 4. IIoTOKH B ceTsX.

[TocTpoeHue MoTHOTO MOTOKA B TPaHCIOPTHOH ceTu. OnpeneneHne n3oMoppHOCTH rpadoB.
[IpuMeHeHne TeopeMbl O TIOTOKaX B TpaHcrmopTHoW ceTu. Ilpumenenue teopembl Dopna-
dankepcona. HaxoxaeHne moToka MUHUMAJIbHON CTOMMOCTH.

2 Y4eOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE 00ecieYeHue

2.1 OcHoBHas TUTEpaTypa

1. baspun, . . luckpeTHas maremMaTtuka. Y4eOHUK U 3aJJaUHUK : JUI CPETHETO
npodeccronansHoro oopazosanus / M. U. baBpun. — Mocksa : M3garensctBo KOpaiit,
2023. — 193 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-07917-3. —
Texcr : anexTponHbIi / O6pa3oBarenbHas wiatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511780.

2. Tamxkos, C. b. JluckperHas MaTeMaTuka : yaeOHUK U MpakTUKyM Juis By30B / C. b.
lamkoB, A. b. ®ponos. — 3-e uzn., uctp. u gon. — Mocksa : U3garensctBo KOpaiit,



https://urait.ru/bcode/511780

2023. — 483 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-11613-7. — Tekcr :
anekTpoHHbIN // Obpa3zoBatenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511483.

. JluckperHas maremaruka : yuebHoe nocoodue st By30B / . C. AHanwnueB [u ap.] ; mox
HayuyHo# pegakuueit A. H. Cecexuna. — Mocksa : U3narensctBo FOpaiit, 2022. — 108
c. — (Bpsicriee o6pazoBanue). — ISBN 978-5-534-08214-2. — TekcT : 31€KTPOHHBIH //
OopazoBarenbhas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/492307.

. Jextaps M.U. Jlekiuu o qUCKpETHON MateMartuke [ DiIeKTpoHHbIi pecype] / M.I.

Jextapb. — DNEeKTpOH. TeKCTOBbIE faHHbie. — M.: UHTepHeT-YHuBEepcuTeT
WNudopmanmonnsix Texnonoruit (MHTYUT), 2016. — 181 ¢c. —
http://www.iprbookshop.ru/62815.html.

2.2 lonoJiHUTEJIbHAS JIUTEPAaTypa

. XpamoBa T.B. [luckpeTHass mMareMaTuka. DJIEMEHTHl TEOpUH TrpadoB [DIEKTPOHHBIN
pecypc]: yduebHoe mocobue /— HoBocubupck: CuOupckuii TOCYIapCTBEHHBIN
YHHBEPCHTET TelleKOMMYHHUKanui 1 uHpopmatuku, 2014. — 43 c. —Pexxum nocryna:
http://www.iprbookshop.ru/45466.html

. I'mcun, B. B. JluckperHas matemaTuka : ydeOHUK W TMPaKTUKyM s By3oB / B. b.
Iucun. — 2-¢ u3n., mepepad. u jorn. — Mocksa : M3marensctBo KOpaiit, 2023. — 468
c. — (Briciree oopaszoBanue). — ISBN 978-5-534-16763-4. — TekcCT : 37EKTPOHHBIH //
OopazoBarenbHas iathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/531659.

. bepuamreiin T.B. [IpakTrikym 1o AUCKpETHOM MaTeMaTHKe [ DNEKTPOHHBIN pecypce] :
yaebOHoe nocodue / T.B. bepumreiin, T.B. XpamoBa. — DJIeKTpOH. TEKCTOBBIC TaHHBIE.
— HoBocubupck: Cubupckuii Tocy1apCTBEHHBI YHUBEPCUTET TEIICKOMMYHHUKAITMN U
nadpopmartuku, 2014. — 131 c. — 2227-8397. — Pexxum nocryma:
http://lwww.iprbookshop.ru/55492.htmi

2.3 JIu1leH3HOHHOE M CBOOOIHO PacIPoCTPaHsieMoe MPOrpaMMHOe
odecneyenue

. Oducusre mpunokenusi, MicrosoftOffice 2013 (wnmm mmwke) — MicrosoftOpenLicense
JInnensus Ne 61984042
Omneparmonnas cucrema Windows 7(uu Himke) — MicrosoftOpenLicense.

4.4. JD1eKTpoHHBbIE 00pa3oBaTe/ibHbIE PeCYpPChI

DNeKTPOHHBIN 00pa30BaTENbHBIN pecypc pa3pabaTbiBaeTcsl.

3 MarepuajbHO-TEXHHYECKOE O0ecnieuyeHue

Jlns mpoBeAeHUsT BCeX BMJOB 3aHATUH HEOOXOIMMO MPE3EHTAllMOHHOE O00pYAOBaHHE
(MyJTBTUMETUIHBIN NPOEKTOP, HOYTOYK, 9KpaH) — 1 KOMILJIEKT.

Jlis mpoBesieHs] MPaKTHUECKUX 3aHATHH HE00X0JMMO HaJMyMe KOMIBbIOTEPHBIX KIIacCOB
00OpYZIOBaHHBIX COBPEMEHHON BBIYMCIMTEIBHON TEXHUKOM M3 pacuera 0JHO pabodee MECTO Ha
0JTHOTO 00y4aeMoro.

10


https://urait.ru/bcode/511483
https://urait.ru/bcode/492307
http://www.iprbookshop.ru/62815.html
http://www.iprbookshop.ru/45466.html
https://urait.ru/bcode/531659
http://www.iprbookshop.ru/55492.html

4 Mertoauyeckne peKOMeHAALUN

4.1 MeTonn4yeckue peKOMeHIAIUM /IS MPeNoAaBaTeJis 0 OPraHu3auuu
o0y4eHus

[Ipu MOAroTOBKE K 3aHATHAM CJIEAyeT MpeIBapUTEIbHO MpopaboTaTh MaTepHuaj 3aHsATHS,
IIPEYCMOTPEB €ro MojAavy TOYHO B OTBEIEHHOE AJIsi ATOro Bpems 3aHsaTus. Cienyer moAroToBUTh
HE0OXO/IMMBIE MaTepHajibl — TEOPETHUYECKHE CBEIEHUS, 3amaun U nap. [Ipu mpoBeaeHUU 3aHATHS
ClIeyeT KOHTPOJIMPOBATh MOJadyy Marepuaja U pelleHHe 3aJaHUi C y4eTOM y4eOHOIro BPEMEHH,
OTBEJIEHHOTO JIJIs 3aHATUSL.

[Ipu mpoBepke pabOT M OTYETOB CIEAYeT YUYUTHIBATh HE TOJHKO MPABMIBHOCTD BBITIOJIHEHHS
3aJlaHul, HO M ONTUMAJIBHOCTh BHIOPAHHBIX METOOB PEILIEHMs], MPAaBUIBHOCTh BBIMOJIHEHUS BCEX
€ro IaroB..

4.2 MeTonnueckue yKa3aHus JJis1 00y4al0UIUXCsl M0 OCBOEHHIO TMCUUTITHHBI

N3ydeHne qUCIMILIMHBI OCYIIECTBIISETCS B CTPOIOM COOTBETCTBHH C IEJIE€BON YCTAaHOBKOI B
TECHOI B3aUMOCBS3U y4eOHbIM T1aHOM. OCHOBOM TEOPETUYECKON MOATOTOBKH CTYJEHTOB
SIBIISIFOTCSI JIeKYUU.

B nporiecce camocTosiTenbHON pabOThI CTYACHTHI 3aKPETUISIOT U YIITYOJISIFOT 3HAHMS,
MIOJIy4YE€HHBIE BO BpEMsI ayIUTOPHBIX 3aHITUM, J0padaThIBAIOT KOHCIIEKTHI JIEKIIUMA, TOTOBSITCS K
9K3aMEHY, a TAK)K€ CaMOCTOSITENIbHO U3Y4alOT OTJENbHbIE TEMbl YUeOHOU MPOrPaMMBI.

[IpakTryeckue 3aHATHS MPOBOAATCS MO HanboJee BaKHBIM TeMaM JAUCIUILINHBI.
OcymiecTBisercs 3aKperyieHre 3HaHUH, TOJy4YeHHBIX CTYACHTaMHU Ha JISKIHIX U B Ipoliecce
caMOoCTOATeNbHON paboThl. Oco00e BHUMaHUE 0OpaIaeTcsl Ha pa3BUTHE YMEHUN U HAaBBHIKOB
YCTaHOBJICHUS CBSI3U MOJIOKEHUN TEOPHH € MPO(ecCHOHANBHOMN 1eATeIbHOCThIO Oy IyIIero
cnenuanucta no Ub. Ilpakmuueckue 3ansamus npoBOIATCS MO TEOPETUUECKUM U IPOOIEMHBIM
Bonpocam Ub.

BaxxHbIM 00CTOSATENHCTBOM SIBIISICTCS PUBJICUEHNE BHUMAHUS CTY/IEHTOB K TeMe
MPAKTUYECKUX 3aHATUH, CTUMYJIUPOBAHUE UHTEpEca K HEH 1 OpraHu3allysl akTUBHOTO 00CYKICHHUS,
KaK CTPYKTYpPbI IPOOJIEMBI, TaK U COCTaBIISAIONIUX €€ HanboJiee akTyaabHbIX TeM. [1Jis MOBBIIIEHUS
3¢ deKTUBHOCTU POBEACHUS 3aHATUS TpeOyeTcs MpeIBapuTelibHas MOArOTOBKA BCEX €T0
Y4acTHUKOB. B 3T0l cBA3M pekoMeHayeTcs 3abIaroBpeMeHHo (He MEHee, YeM 3a HEZeIi0)
OTIOBECTUTH CTY/ICHTOB O T€ME 3aHATHSI.

[Ipu npoBeaeHUN TPAKTHUECKOTO MPETIOAABATENb 8bINOIHAEH], 8 OCHO8HOM, (DYHKIIUU
BEIIYLIETO - CIEANT 3a PErJIaMeHTOM BPEMEHH, IOMOTaeT YTOYHUTH (DOPMYIUPOBKHU, 0000IIaeT
MOJIy4YE€HHBIEC PE3YIbTaThl, TOJABOJUT UTOT 3aHSTHUIO B 11eJIOM. [Ip1 BEICOKOM ypOBHE MOATOTOBKHU
CTYIEHUYECKOH TPYIIbI OTAENbHbIE PYHKIIMU BEIYLIEr0 MOXKHO MOPYYUTH OJHOMY U3 CTyJIEeHTOB. B
cilyyae He0OX0JMMOCTH, TIpenojaBaTeb OKa3bIBaeT eMy MOAJIEPAKKY, a IPH M0ABEJCHUN UTOTOB -
JIaeT OLIEHKY padoTe BEAYILEro.

AxTHBHas paboTa CTyJeHTa Ha MPAKTUYECKOM 3aHATUH YUUTHIBAETCS IIPU ONpeaeICHUH
UTOTOBOW OLIEHKH €T0 3HaHWM 110 IUCLUIUIMHE Ha 3a4eTe.

CamocTosarenbHas paboTa Mo JUCIUILTUHE TMPErnoaraeT: BEIMOIHEHHE CTyIeHTaMH
JOMAIIHUX 3aJaHuil. JloMalHue 3a1aHus ABISAIOTCA, KaK PAaBUIIO, IPOJLOJDKEHUEM ITPAKTHUYECKUX
3aHATUN U COJEHCTBYIOT OBJIAIEHUIO IPAKTUUYECKUMH HaBbIKAMU 110 OCHOBHBIM pa3JieaM
mcuuIuiiHbl. CaMocToATeNnbHas paboTa CTYJCHTOB MPEAIoaraeT u3yueHlue TEOPETUYECKOTO U
IIPaKTUYECKOI0 MaTepHasa 1o akTyajabHbIM BOIIpOCaM AMCLUILINHBL. Pexomenayercs
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CaMOCTOSITEIIbHOE U3yYCHHE YIeOHOI 1 HAydHOU IMTEpaTyphl, UCIIOIb30BAHUE CIIPABOYHOM
JUTEPATypsl U Jp.

[Ipu BbIIaYe 3aJaHUK HA CAMOCTOATENBHYIO paboTy ncnoib3yercs audepeHInpoBaHHbII
oAXo K ctyfaeHTaMm. [lepen BHIIOJHEHUEM CTyIEHTaMU CaMOCTOSITENIbHOM BHEAY IMTOPHOM
paboThI MpenoaaBaTeNb MPOBOIUT UHCTPYKTAXK 10 BBHITIOJTHEHHUIO 331aHUs, KOTOPBIHA BKIIOUACT:
LeNb 37aHUsl, €r0 COJIep’KaHue, CPOKHU BBIIIOJIHEHUS, OPUEHTUPOBOUHBIM 00beM pabOThI, OCHOBHBIE
TpeOOBaHUA K pe3ysibTaTaM padOoThl, KPUTEPHH OIIEHKU. B mpoliecce MHCTpyKTaXa Mpero aBaTelib
MPEIYNpPeRIaeT CTYACHTOB O BO3MOXKHBIX THIIMYHBIX OIIMOKAX, BCTPEUYAIOIIUXCS IPY BHITIOJTHEHUH
3amaHus. THCTpyKTak MpOBOIUTCS MPENOJaBaTeNIEeM 3a CHET 00beMa BPEMEHH, OTBEJIEHHOTO Ha
W3Y4YE€HHUE JUCLMILINHBI.

Texyiuii KOHTPOJIb OCYIIECTBIISETCS Ha JJAOOPATOPHBIX 3aHATHUSIX, IPOMEXKYTOUHBIN
KOHTPOJIb OCYIIECTBIIAETCS Ha AU PepeHIINPOBAHHOM 3a4€Te B MUCbMEHHOM (YCTHOM) dopMe.

CamocrostensHas paboTa OCYIIECTBISAETCS UHINBUIYAIBHO.

KonTtpons camocTosiTesHOM paboThl OpraHu3yeTcs B IBYX GopmMax:
® CaMOKOHTPOJIb U CAaMOOLIEHKA CTYJICHTA;
® KOHTPOJIb CO CTOPOHBI ITpenoaaBaTesnell (TEeKyIui U MPOMEKYTOUHBIH).

Texyiuit KOHTPOJIb OCYIIECTBIISETCS Ha MPAKTUYECKUX 3aHATUAX, IPOMEKYTOUHBIH
KOHTPOJIb OCYIIECTBIIIETCS HA IK3aMeHe B MUCbMEHHOH (YCTHOM) dopMme.

Kputepusmu onieHKH pe3ysnbTaToB CaMOCTOSITENIbHOM pabOThl CTYIEHTA SBIISIOTCA:
YPOBEHBb OCBOEHUS CTYAICHTOM y4eOHOT0 MaTepuaa;

YMEHHUS CTY/IEHTa UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BBITIOJIHEHUU
MPaKTUYECKUX 3a/a4;

c(hOpMUPOBAHHOCTH KOMIIETEHIINY;

odopmIiIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSMHU.

4 @oHJI OLIEHOYHBIX CPEACTB

4.1 MeToabl KOHTPOJISI U OLIECHUBAHNS Pe3yJbTATOB 00yUYeHUsI

B mpouecce 00ydeHHs] UCMIONB3YIOTCS CIEAYIOIINE OIEHOYHbIE (POPMBI CaMOCTOSITEIbHOU
paboThl CTYIEHTOB, OLICHOYHBIE CPEJICTBA TEKYIETO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTaluu:

e DK3aMeEH.

4.2 llkana v KPUTEPHHU OLIEHNBAHUS Pe3yJIbTATOB 00yUYeHUsI

IlokazareneM OLICHHMBAHHUSA KOMIIETEHIIUM Ha Pa3jIMIHBIX JTalax Mux q)OpMI/IpOBaHI/ISI
ABJIACTCA JOCTHXXCHHEC 06y‘IaIOIJ_II/IMI/IC$I IUTAaHUPYEMBIX PE3YJIbTATOB 06y‘leHI/I${ 10 JUCIHHUITIINHEC.

Kpurepun onenuBanuns

IToka3aTeian
2 3 4 5

OIIK-8. CnocoGeH pa3pabaTbIBaTh aITOPUTMbI U IPOTPAMMBI, IPUTOHBIE [l IPAKTUYECKOTO
IPUMEHEHUS
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HNOIIK-8.1. 3naer
OCHOBHEBIE
TEXHOJIOT U
CO3JaHUS U
BHEJIPCHUS
WH(POPMAIIMOHHBIX
CUCTEM, CTaHAAPTHI
yIpaBIICHUS
KU3HCHHBIM IUKIIOM
MH(POPMAITMOHHOM
CUCTEMBI.
NOIIK-8.2. YMmeer
MIPOCKTHPOBATH
OJIOK-CXEMBI
QJIITOPUTMOB,
OIICHUBATH
MTPOU3BOIUTEIIEHOCT
b AJITOPUTMOB H
3aTpaThl TaMsTH Ha
paboTty aropuTMma,
paspabaThiBaTh
MPOrpaMMEbI Ha
OCHOBE
CIPOEKTUPOBAHHOTO
aNropuT™Ma u
MPOBOJUTH OTJIAZKY
MIPOrPaMMBl,
MPUMEHSTh METOIbI
CUCTEMHOI'0 aHaJln3a
1 MaTeMaTH4eCKOTo
MOJETUPOBaHUS IpU
pazpaboTke u
skcrutyararuu UC,
MIPOBOJIUTD
CTPYKTYPHBII
aHaJus,

(G YHKIIMOHATBHBIH
aHaim3, 00bEKTHO-
OpUEHTHUPOBAHHBIN
aHallu3 Uepapxuu
KJIACCOB.
OCYILIECTBIISITh
OpraHU3aI[HOHHOE
obecrnieueHue
BBITIOJTHEHHS paboT
Ha BCEX CTaJUSIX U B
mporeccax
KU3HEHHOTO IIHKJIa
MH(OPMAIMOHHOM
CUCTEMBI.
NOIIK-8.3. Bnaneer
HaBbIKaMU
pa3paboTku

OO0yyarommmiics
JEMOHCTPHUPYE
T IIOJIHOE
OTCYTCTBHUE
HIIH
HEAOCTAaTOYHO
e
COOTBETCTBHE
Marepuanty
JUACIUATLINHEI
3HAHHH,
YKa3aHHBIX B
WHJIUKaTOpax
KOMIIETSHITNH
JUACIUATLTNHEI

«3HaThy (cMm.
m. 3).

OO6yuatromuiics
JEMOHCTPUPYET
HETOJIHOE
COOTBETCTBHUE
CJIeYIOLIUX
3HAHHH,
YKa3aHHBIX B
WHIUKATOpax
KOMIETCHITU N
JIACITUTLTAHBI
«3HaTb» (CM. II.
3).
Homnyckarores
3HAYUTEIIbHBIC
OIIINOKH,
MIPOSIBIISIETCS
HEJI0OCTaTOYHOCT
b 3HAHUH, IO
pAny
nmokas3areneH,
oOyJaromnuiics
HCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyJHEHUS
npu
OIEepUPOBAHUM
3HAHUSMU TIPU
UX TIEpEHOCEe Ha
HOBBIE
CUTYallUH.

OOyuaromuiics
JEMOHCTPUPYET
YaCTUYHOEC
COOTBETCTBHUE
CJEeIYIOLIUX
3HAHHH,
YKa3aHHBIX B
WHIUKATOpax
KOMIICTCHITUM
JIACIITUTLIAHBI
«3HaTh» (CM. 1.
3). Ho
JIOTTYCKArOTCS
HE3HAYNTEIIbHBI
€ OIIHMOKH,
HETOYHOCTH,
3aTPYAHCHHS
npu
AHAITNTHYIECKUX
oTeparusx.

OO0yyarormmiics
JEMOHCTPUPYET
IIOJIHOE
COOTBETCTBUE
CIIEIYIOIINX
3HAHUMH,
YKa3aHHBIX B
MHAMKATOpax
KOMITETCHIIU I
JUCIUIUIAHBI
«3Hatb» (CM. II.
3). CBoboaHO
omnepupyeT
IPHOOpPETEHHBIM
Y 3HaHUSIMU.
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porpamm,
MOCTpOeHHUs  OJIOK-
CXEM AITOPUTMOB H
OLICHKHU
MIPOU3BOIUTEILHOCT
" AJITOPUTMOB,
paboThI C
YHU(DUITUPOBAHHBIM
SI3BIKOM
BH3YaJIbHOTO
MO/ICIIUPOBAHMS,
COCTaBJICHUS
IIJIAHOBOM U
OTYETHOU
JOKYMEHTAI[UH  TI0
YIIPaBJICHUIO
MIpOEKTaMH
CO3/IaHUs
MH(OPMALMOHHBIX
CHCTEM Ha CTaIusixX
KU3HEHHOTO IIUKJIA.

[IIkayia oLleHUBaHUS PE3yAbTATOB IPOMEKYTOUYHON aTTECTALIUU U €€ OIMCAHUE:

dopMa NPOMEKYTOYHON aTTeCTALMM: IK3aMEH.

IIpomexxyrounass arrectauus oOydaromuxcsi B (opMe SK3aMeHa IPOBOAUTCS IO
pe3yibTaTaM BBIIIOJHEHHS BCEX BUJIOB y4eOHOI paboThl, MPEIYCMOTPEHHBIX YyUEOHBIM IIAHOM IO
JAHHOM JUCHMIIMHE (MOMYJI0), NPU 3TOM YUUTBIBAIOTCS PE3YJAbTaThl TEKYILEro KOHTPOJIS
yCIIEBaEMOCTH B TeueHHe ceMecTpa. OLeHKa CTeNeHH JOCTHKEHHs 00yJarolUMKCs TUIaHUPYEMBIX
pe3yiabTaToB OOY4EeHUs MO JUCHUIUIMHE (MOMYJI0) MPOBOJUTCA MPENoJaBaTeseM, BEIyIIHUM
3aHATUS MO JAUCLMILIMHE (MOMIYJI0) METOAOM SKCHEpTHOW oueHKu. [lo uroram mpoMexyTodHoi
aTTeCTallud MO JUCUMIUIMHE (MOXIY/II0) BBICTABISIETCS OLEHKA «OTJIMYHO», «XOPOILIO»,
«yZIOBIIETBOPUTEIBHO» UIIU «HEYTOBICTBOPUTEIBLHOY.

K npomexyTo4HOH aTTecTalyy JOIYCKAKOTCSA TOJIBKO CTYAEHTBI, BBIIIOJHUBIINE BCE BUIbI
yueOHOM paboThl, IPeTyCMOTPEHHbIE pabouell mMporpaMMoi 0 AUCHUILIMHE.

Ixajaa oueHNBAHUA Onucanune

OT1inyHo Cpennee 3HaueHue JUisi BceX (OPMHUPYEMBIX Ha MOMEHT IPOBEIACHUS
aTTecTalldd YpOBHEW KOMMETeHUUW — 5. BbImoiHeHbI Bce BHIBI
yueOHOM paboThl, MHpeayCMOTpeHHbIE Y4eOHbIM IUTaHOM. CTyneHT
JEMOHCTPHUPYET COOTBETCTBHUE 3HaHHH, YMEHHI, HaBBIKOB

IMPUBCACHHLIM B Ta6J'II/II_IaX HOKaSaTeHeﬁ, Oonepupyer HpI/IO6peTCHHI>IMI/I
3HAHUSAMH, YMCHHAMH, HABbIKAMHU, TPHUMCHACT HX B CUTyallUdX
MOBBIIIICHHON  CJIOKHOCTH. HpI/I 9TOM MOTIYT OBITh AOIIYHICHBI
HC3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHU pu
AHAIIMTUYCCKUX OIICpalugax, IMCPEHOCC 3HAaHUU U YMeHI/Iﬁ Ha HOBEIC,
HCCTAHJAAPTHBIC CUTYyallUH.

Xopomo CpenHee 3HadeHue a1 BceX (pOpMHUPYEMBIX HA MOMEHT INPOBEICHUS
aTTecTallul YpOBHEW KOMIeTeHUUH — 4. DBbInoyHEeHBl BCe BHIBI
y4yeOHOIl paboThl, MpPEeLyCMOTpPEHHbIe Y4eOHbIM IUTaHOM. CTyIeHT
JEMOHCTPUPYET HEMOJHOE, IPAaBUIBHOE COOTBETCTBUE 3HAHMIA,
yYMEHUH, HaBBIKOB MPUBEJACHHBIM B Ta0NIMIax MoKazaresel, 1ubo ecnu
IIPU 9TOM OBLITH JIOMYIIEHBI 2-3 HeCYIIeCTBEHHbIE OIMOKH.

Y 10BIETBOPUTETBHO Cpennee 3HadeHue A Bcex (pOPMHUPYEMBIX HA MOMEHT INPOBEICHUS
aTTecTallud YpOBHEH KOMIIETeHUUN — 3. BBINOSHEHBI BCE BUIBI
y4eOHOIl paboThl, NpPEeIyCMOTpPEHHbIe Y4eOHbIM TMIaHOM. CTyIeHT
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JEMOHCTPUPYET COOTBETCTBUE 3HAHWHW, B KOTOpPOM OCBELIEHA
OCHOBHas, HanboJiee BaXKHAsI YacTh MaTepHalia, HO P ATOM JIOTyIIEeHA
0JIHA 3HAYUTEJIbHAS OIMOKA WM HETOYHOCTb.

HeynosnerBopurensHo

He nocturayro moporoBoe 3HaYeHHE XOTSI ObI A1 OJHOTO YPOBHS
(hopMHpyeMbIX Ha MOMEHT MPOBEJICHUS aTTeCTallMk KoMIeTeHnuid. He
BBINIOJIHEH  OJUH Wi Oosiee  BUAOB  yueOHOW  paboThI,
NPEAYCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYyZIEHT JAEeMOHCTPHPYET
HCIIOJTHOE€ COOTBETCTBUC 3HaHI/II>'I, YMGHI/II;'I, HAaBbIKOB IIPUBCIACHHBIM B
TabnuIax IMoKas3aTesieil, JOMYCKAlTCs 3HAYUTEIbHBIE  OLIMOKH,
IPOSIBIISIETCS. OTCYICTBHE 3HAHWW, YMEHMM, HABBIKOB II0 psAy
HOKa3aT€HCﬁ, CTYACHT HCHBITBIBACT 3HAYUTCIILHBIC 3aTPYAHCHUA IIPU
ONICPUPOBAHHMU 3HAHUAMU W YMCHUAMHU IIPU UX IICPEHOCEC HA HOBBIC
CUTYalUU.

4.3 0ueHovHbIE CpPeICTBA

7.3.1.lomamnss padora

JIJ11 TaHHOTO HEOPUEHTUPOBAHHOTO rpada HamucaTh MapUIpyT, LEMb,
MPOCTYIO IIETTh, IIUKII, IPOCTOM UK, MATPHUILY CMEXHOCTEH (COCeIcTa BEpPIINH) U
MaTpHIly HHIIMIEHIIUH (IPUHAATIEKHOCTH BepInH U pedep). [IpeobpazoBats

! JAaHHBI HEOPUEHTUPOBAHHBIN Tpad B OPUEHTUPOBAHHBIN U HAMKUCATh JJISl HETO
OpMapuIpyT, MyTh, IPOCTON MIyTh, KOHTYP, IPOCTON KOHTYP, MAaTPUILy CMEKHOCTEN
Y MAaTPUILy WHIIMJICHIIMI.
Haiitu kpatyaifiunii myTh MEX1y BepIInHaMu s=v1, t=v4 B
Harpy>K€HHOM CBSI3HOM OPHUEHTHPOBAHHOM Tpade
G =(V,E) = (V={v1,v2,v3,v4,v5,v6,v7,v8,v9}, E={{v1,v2},(vli,v7),{vl,v8},
{v1,v9}{v2,v3}{v2,v7}{v2,v9},{v3,v4}{v3,v6}{v3,v9}, (v4,v5), (v4,6),

5 {vav7},{v5,v6}{v6,v7}{v6,v8}{v6,v9}{v7,v9}{v8,v9}}).

Bec wij pebpa {vi,vj} wim nyru (vi,vj) paBeH N(i2 +j 2 )+i 2 + j 2 +i+j 1o MOayIIO
10 (octatok ot nenenust wij Ha 10). N ecTb HOMep BapuaHTa.
HeopuentupoBanssie pedpa (mpoxoaumbie B 000MX HAIPABJICHUAX) YKa3aHbI B
¢durypubeix ckobkax. OpueHTHPOBaHHBIE peOpa yKa3aHbl B KPYIJIBIX CKOOKaX.
TpeTbst KOOpaMHATA pedpa eCTh ero Bec.

[IpoBepuTs, siBisiercs au rpad u3 3aaa4yn 1 sitnepoBbiM (eciau rpad He SHIepoB, TO

3 | DOCTpOUTH €ro Jo 3iepoBa rpada) U HallTH B HEM SiIepoB UK. B3sTh HOMEp BapuaHTa,

110 KOTOPBIM CTOUT (1)8.MI/IJ'II/I$I CTYACHTA B ayIUTOPHOM KYPHAJIC.

B HCHArpy>x€HHOM rpa(be G u3 3aJa4uu Ic NIOMOIIBIO AJITOPpUTMA YAAJICHUS HUKIIMYCCKUX

4 pe6ep HanTH (bYHI[aMeHTaJIBHYIO CUCTEMY HUKIIOB U COOTBETCTBYIOIINEC MHOXKECTBO XOpPA,

Kapkac, Bce hyHIaMeHTalbHbIe ceYeHHs (pa3pesbl).

B Henarpyxxennom rpade G u3 3a1auu 1 ¢ IOMOIIBIO aNroOpUT™Ma

5 HaACTpanBaHUSA pe6ep HaWTH KapKac U COOTBECTCTBYIOIIUC MHOKCCTBO XOPM,

(yHJaMEHTAJIbHYIO CUCTEMY LIUKJIOB, Bce (DyH/IaMEHTaJIbHbIE CeUeHUs (pa3pessl).

B narpyxxennom rpade G u3 3anaun 1 HaifiTu KpaTyaimii
(HauMeHBIIUH 10 Becy) KapKac U COOTBETCTBYIOIINE MHOXKECTBO XOP/I,

6 | pyHAaMEHTAIBHYIO CUCTEMY LIUKIIOB, BCe (PyHIaMEHTaIbHbIE CEUEeHUs (pa3pesbl).

Bec wij HeopueHTHpoBaHHOTO pedpa (vi,vj) ¢ i<j paBeH N(12 +j 2 )+i2 +j 2 +itj no
moayiro 10 (ocratok ot nenenust wij Ha 10). N ecTb HOMep BapHaHTa.

B nannom nBynonsHOM rpade G = {U,V,E),
U ={x1, x2, x3, x4, x5, x6}, V = {y1, y2, y3, y4, y5, V6, y7},

7| E={(xL,y1), (x1,y2), (x1,¥5), (x2, y1), (X2, y3), (X2, ¥5), (x3, y1), (X3, ¥6),

(x4,y3), (x4, y4), (x4, ¥6), (x4, y7), (x5, ¥5), (X5, y7), (X6, y4), (x6, ¥6), (x6, y7)}.

HaWTH COBCPIHICHHOC IMMAapOCOYCTAHUC. Ecau ero HCT, TO YKa3aTh INOJIYYHUBIICCCS
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MaKCUMAJIbHOC ITapOCOYCTAHUC.

JI1s1 yKa3aHHBIX MHOYKECTB HAUTH CUCTEMY Pa3JIMYHBIX IIPEICTaBUTEIICH.

Al ={1,2,5), A2={1,3,5}, A3 = {1,6}, Ad = {3.4,6,7}, A5 = {57}, A6 = {4,6,7}.

[MocTpouTs HanOOIBIIIEE IO BECY COBEPIICHHOE APOCOYCTAHHE B

MIOJTHOM JIBY/IOJIbHOM Tpade

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

E={eij=(x1,yj) :1=1,2,3,4; ]=1,2,3,4}.

¢ BecaMu pebep, 3aaHHbIME B 4 xX4-marpuie A = [aij], Tae Bec aij pepa eij =

(xi,yj) paBeH N-(i 2 +j 2 )+i 2 +j 2 +i+j no moaysnto 10 (ocTaTok OT AeNeHus
wij Ha

10). N ecTp HOMEp BapUaHTa.

10

[TocTpouts miockoe nzoopaxkeHue rpada, €Ciiym 3TO BO3MOXKHO.

11

B 3agannom HeopuentupoBanHoM rpade G u3 3agaun 10 HaliTH Bce MaKCUMaJIbHBIE U BCE
HanOOJIbIINE BHYTPEHHE YCTOMUNBBIE (HE3aBHCHMBbIE) MHOKECTBA BEPILIMH.

12

B 3agannom opuentupoBannom rpade G u3 3agaun 11 HaiiTH BCe MaKCUMAaJIbHBIE U BCE
HanOOJIbIINE BHYTPEHHE YCTONUMBbIE (HE3aBUCHMbIE) MHOYKECTBA BEPIIIHH.

13

B 3amanHOM HEOpHEHTHPOBAHHOM rpade u3 3aaauu 10 HaiiTu Bce
MUHHMaJbHbIE U BCE HAUMEHBIIINE BHEITHE YCTOWYUBBIE (JOMUHUPYIOLIHE)
MHO>KE€CTBA BEPIIIHH.

14

B 3anannom opuentupoanHoM rpade G u3 3agauu 11 Haiitu Bce
MUHUMAaJbHbIE U BCE HAUMEHBLINE BHEIIHE YCTOMUUBbIE (TOMUHUPYIOLIUE)
MHOYKECTBA BEPIIUH.

15

Haiitu xpomarrdeckoe uucio rpada u ONTUMAITBHYIO PaCKpPacKy
rpada G u3 3amaun 1.

16

Haiitn MakcuManbHbIN NOTOK 1 MUHUMAJIBHBIN pa3pe3 MEKIy
BEPIIMHAMY S U t B TPAHCIIOPTHOM CETH C OPUEHTUPOBAHHBIM rpadom
G=(V,E), rne
V={s,1,2,3,4,5,6,7,8,9,10,11,12,13,t), cuuraem, uro s =0, t = 14.

E = {(s,1).(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 ayru (i,j) paseH mod(N-(i2+ 2 )+i2+j2 +i+j, 10) + 5, rae
mod(a,10)
€CTh OCTaTOK npu aeienuu a Ha 10. N ecTb HOMep BapuaHTa.

17

Haiiti uncio oxepennii, KOTOpble MOXKHO COCTaBHTh M3 CEMH OYCHH He 0oJjiee yeM m
1BeTOB. YHUCIIO IBETOB M PaBHO YKCITy OYKB B (paMmiinu CTyseHTa. BepumHbl 0003HAYUTh
OykBamu Gamunuu ctyaeHta. Hempocraromue OykBbl B3sTh U3 andasuta. He 1omkxHO ObITH

MOBTOPOB OYKB.

18

Haiiti yncno pa3iandHbIX pacKpacoK BepIIMH MHOTOTpaHHUKa M B
He OoJjiee 4eM m BeTOB. MHOTOrpaHHUK M cOCTaBIICH U3 IBYX OJAWHAKOBBIX
MPaBUIIBHBIX YETHIPEXYTOJIbHBIX MIUPAMUJL C OOIIMM OCHOBAaHUEM U BEpPIIMHAMH,
PacroyoKeHHBIMH 110 pa3Hble CTOPOHBI OT OCHOBaHUs. BOKOBBIE rpaHu ecTh
paBHOOEIpeHHbIE HEPABHOCTOPOHHHUE TPEYTOJbHUKHU. UHCIIO IIBETOB M paBHO
yucay OykB B (paMHIIMU CTyJeHTa. BepiinHbl moMeTuTh OykBamMu haMuiuu.
Henocraronie OykBbl B34Th U3 andaButa. He TOKHO ObITH TOBTOPOB OYKB.

19

ITo nannomy nepeBy T naittu ko C Iprodepa. 3arem no koxy C HaliTu emy
COOTBETCTBYIOIIEE AepeBo T.

20

Haiitu pemenne TMHEHHOTO HEOAHOPOIHOTO PEKYPPEHTHOTO YPaBHEHUS C TIOCTOSHHBIMHU
K03 uLreHTaMu.

21

3amaua 21.1. IIpenonaBarens npuHUMaeT 3aueT B rpynne u3 N+10 genosex.
Haiitu yncno BapuaHTOB OYEpEHOCTH ONPOca CTYICHTOB. N €CTh HOMEp
(damunmu cryneHTa B ayauropHoM xypHane. Oter. P(N+10).
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3amaua 21.2. B karanore 6u0nmnoTexku nmpuBeaeHs HauMeHoBaHus N+100
pa3MyHbIX KypHAIOB. HaiiTu uncio crnoco6oB BEIOOPA MATH MOMAPHO PA3THYHBIX
xypHasoB? OtBer. C(N+10, 5).
3amaua 21.3. YV anrnuyad OpuHSTO AaBaTh JETSIM HECKOJIbKO UMEH. CKOJIbKUMU
crioco0aMu MOYKHO Ha3BaTh peOEHKA, €CIIM €My JAa0T TPU UMEHH, a 00IIee YHCIIO0
nMeH paBHO N+300? CriocoObl, OTIIMYAOLIUECS JIUILD TOPAIKOM UMEH, CUUTATh
paznmuunbiMu. OtBer. A(N+300, 3).
3anaya 21.4. CkonbKuMu criocodaMu MOYKHO BbIOpaTh 7 JejieraTtoB Ha
KoH(epeHuo oT kowiekTuBa B N + 200 genosek? Otet. C(N+200, 7).
3amaua 21.5. I'pynna u3 N + 10 cTyaeHTOB 10JDKHA caaTh S 9k3aMeHoB. KakoBo
YHCJIO BO3MOKHBIX paclucaHuil ciaun sk3ameHoB? OTBeT. 5!
3anava 21.6. B paiione umeercs N + 10 namstHukoB. Bpems no3souiser
OCMOTPETH TOJIBKO 3 U3 HUX. YKaXUTE YUCIIO BO3ZMOXKHBIX MapiipyToB. [lopsaok
MIPOXOKJEHMs MapIpyToB cymiectBeHeH. Oteer. A(N+10, 3).
3anava 21.7. CtyneHTam npeanokeHo Ha Bbioop N + 5 ryMaHUTapHBIX KYpCOB.
CKoJIBKUMHU crToco0aMu CTYICHT MOKeT BbhIOpath 3 u3 Hux? Otet. C(N+5, 3).
3anaya 21.8. Ckonbkumu cnocodamMu MokHO paccaauTh N + 20 cTyaeHTOoB (110
OJTHOMY 32 KaXKJIbIM KOMITBIOTEPOM) B JUCIUICHHOM KJlacce, ocHaIeHHoM 20
koMmmproTepamu? Homepa kommnprorepos cymectBeHHbl. OTBeT. A(N+20,20).
3anaya 21.9. B copeBHOBaHMM y4acTBYIOT N + 15 clOpTCMEHOB. YKaxuTe
YHUCJIO BAPUAHTOB 0UEPETHOCTH MX BhICTymieHus. OteT. P(N+15).
3amaua 21.10. B otnene padoraer N + 12 coTpyTHUKOB, KOTOpbIE MOTYT
YXOJUTh B OTIYCK TOJIBKO MO0 0JHOMY. CKOJIKO BapUAaHTOB pacIlpeeIeHHs
OTIYCKOB B T0J1 BO3MOXkHO? OTBeT. A(N+12, 12).
3agauda 21.11. B knocke umeerca N + 10 cOpToB MOpPOKEHOTO OJMHAKOBOM
cTOMMOCTH. CKOJIbKMMH CIIOCO0aMH MO>KHO KYITHUThH 3 TIOPLIMH MOPOKEHOTO
nonapHo paznuuHbix coptoB? OTBet. C(N+10, 3).
3amaya 21.12. I'pynma u3 N + 23 genoBeka 10JDKHA BBITIOJIHUTH JIA0OPATOPHYIO
paboty. CKOJBKMMH CITOCOOaMU MOKHO pa3OUTh IpyIry Ha Opuraasl mo 3
yenoseka B Opurane? Oreer. C(N+23, 3).
3anmaua 21.13. CoctaBuTh rpaduK OTITYCKOB Ha SIHBapb, GeBpaiib, MapT. B
STHBape B OTITYCK JOJDKHBI yUTH =N + 10 yenoBek, B ¢peBpasne s = N + 8, B mapte t
=N + 15. CkospkuMU cioco0aMu MOYKHO COCTaBUTh I'paduK, €CIU B OTACIE N =
150 uenosex?
3anmaua 21.14. Cxonpkumu criocodamu myteM Boioopa u3 n = N + 100 uenosek
MO>KHO COCTaBUTh KOMHUCCHIO, COCTOANIYIO U3 r = | mpexacenarens, s =3
3aMecTuTeNne ut =5 pAAoBbIX WICHOB?
3anaya 21.15. [{ns npemupoBanus n = N + 12 cOTpyAHUKOB KYIUICHbI
cnenyromue kHUrK: “IlamsatHukrn MockBbI”, r = 3 3k3eMIuIsApa, “DOoHTaHbI
[Tereproda”, s = 4 sx3eMIuspa, “Bonoroackue kpyxesa”, t = 5 3K3eMIUISIPOB.
CKOIBKUMH CIIOCOOAMH MOYKHO paclpeieanTb KHUTU?
3anaya 21.16. Han =N + 100 corpynHukoB BbiaeneHo 11 nmyreBok: r =2 B
ca”aropuil “JlopoxoBo”, s = 5 B caHaTOopuil “OHeprus’, t = 4 B caHaTOpUi
“3BeHuropona”. CKOJIBKUMH CIIOCOOAMU MOYKHO PacpeieauTh MyTeBKU ?
3amaua 21.17. JIns oxpaHbl 31aHUs TpeOyeTcst Hapsi U3 8 YeTIOBEK. I = 2 U3 HUX — AT
OXpaHbl BX0J1a, S = 2 1711 OXpaHbl celia u apxusa, t = 4 1 naTpyaupoBaHus. CKOJIbKUMHU
crioco0amMu MOKHO c(opMHUpOBaTh Takoi Hapsa, umest n = N + 20 yenoBek?
3amaua 21.18. B yupexxnenuu n = N + 300 cotpyiHuKOB. CKOJIBKO BapUAaHTOB Ha3HAYEHUs
aJIMMHHCTpALMK BO3MOXHO, €CJIM aIMMHHUCTPALMs JOJDKHA COCTOATDh U3 I = | 1upekTopa, s
= lrmaBHOro MHXKEHepa U t = 3 3aMmecTuTenen?
3amauva 21.19. Jlnsg oxpaHbl 34aHUsI HAJ0 BBIACIUTD HAPSAJ U3 8 YENOBEK: T = 2 JJI OXPAHbI
BXO/J1a, 1o ojfHOMY: s = 1 + 1 =2 11 oXpaHsl cefida 1 apxuBa (C y4eTOM pacrpeieeHus
oOsi3anHOCTEl), t = 4 U1 naTpyaupoBaHust. CKOJIBKUMHU CIOCOOaMH MOKHO BBIJICIUTh
TaKkoM Hapsa umest B pacnopsbkeHuu n = N + 20 yesnoBek?




3anaga 21.20. CkoJIbKMMHU cIIOCOOaMH MOKHO PaclpeieuTh 6 UMEHHBIX CTUIIEHANNA MEXIY
N + 100 otauyHuKaMu, eciii uMeeTces 1 ctunenaus uMmenu M1, 2 cruneHauu umenud M2, 3
CTHIICHAWY MMEHH M37?

22

3anaya 22.21. B HEKOTOPOM SI3bIKE MPOTrPaMMHUPOBAHUS UMS IEPEMEHHON MOKET COCTOSITh
3 n =N + 7 gecATUYHBIX MU U JIATUHCKUX OyKB, TPUUYEM UMsI TIEPEMEHHON MOKET OBITh
JTH000H TTOCIIE0BATEIHHOCTHIO U3 OYKB M UQp (C TOBTOPAMU CHMBOJIOB) JTF000M JTHHEI 1, 1

<=1<=n. CKOJBKO pa3IUIHBIX UMEH NIEPEMEHHBIX BO3MOKHO B 3TOM SI3bIKE?

3anava 22.22. N + 5 manpuukoB U N + 5 1eBoU€K ¢ IONAapHO pa3IuyHbIMU UMEHAMU
JOJIKHBI OBITh paccaXeHbl B psill. CKOJIBKUMU CIIOCOOaMU MOKHO 3TO CJIENIaTh, €CIIN
a) BCE MAJILYHMKHU JIOJKHBI CHJIETh HAa CAMBIX JIEBBIX MeCTax?
0) HUKaKKe JIBa MAJIbUYMKA HE JIOJDKHBI CUACTH PAIOM?
¢) Mama u [letst 10JKHBI CUACTH psiioM?
3amaua 22.23. CKOIbKUMH crioco0amu MOkHO pacctaBuTh N + 10 manbuukoB u N + 5
JIEBOYEK TaK, YTOObI HUKAKUE JBE JCBOYKH HE CTOSIIU PSIIOM:
a) B IuHUI0? 0) B Kpyr?

3anava 22.24. CkoJIbKMMHU crioco0amMu MOXHO ynopaaountTh N + 30 cuMBOJIOB

Tak, 4ToObI Mex Ay cuMBoJiaMd N 1 N + 1 CTOsIIO pOBHO 5 IpYrUX CHUMBOJIOB?

3anava 22.25. a) CKOJBKUMHU CIIOCOOaMH MOTYT OBITh YIOPSA0UYEHbI OYKBHI B

cinose parallelogram, ¢ mpunucanHOM K HEMY Baiiei ¢paMuIuel, 3arMicaHHol B

JIaTUHUIE?
0) CKOJIBKUMU CIOcOOaMU OHM MOTYT OBITh YIIOPSI0YEHBI, €Cliu OYKBHI | He
JIOJDKHBI CTOSITh PSJIOM?
3anaua 22.26. [Tycts noBTopenus uudp 3ampemiensl. Ckonbko (N + 4)-

pa3psAHBIX YMCeN MOTYT ObITh chopMHpoBaHbl U3 D 2, 3, 5, 6, 8, 9, ecnu:

a) orpaHu4eHui HeT; 0) uncia menbie 500; B) 4rcia YeTHBIC; T') Yncia
HEUYETHBIC; J1) YKCJIa JESATCS Ha 3; €) urciia JesTcs JTu00 TOJbKO Ha 2, MO0 TOJIRKO Ha 3;
) YMciIa JeNaTcs Ha 2 WM Ha 3; 3) yKciia AESTCS OJJHOBPEMEHHO
Ha 2 v Ha 3.
3amaua 22.26.1. ITycte noBTopenus mudp He 3anpemieHbl. Ckonbko (N + 4)-
Pa3psAIHBIX YUCENT MOTYT OBITh ChopMHUpOBaHbI U3 1udp 2, 3, 5, 6, 8, 9, ecnu:

a) orpaHUYCHHM HeT; 0) urciia MeHbie 5-10v; B) uncia 4eTHbIC;

T') YUCJIa HEYETHBIE; J1) YMCia, UMEIOLIIE B CBOEH JecaTepruuHoi 3anucu N JBOEK,
HE UMEIOIINE MATEPOK U BOCBMEPOK U Aensiumecs Ha 37
3agauda 22.27. B ankere npeiaraerca N + 15 BonpocoB, Ha KOTOPbIE MOYKHO
OTBETHUTH “ma”, “HeT”, “3aTpyAHSIOCH OTBETUTH . CKOJIBKUMH CITIOCOOAMH MOYKHO
OTBETUTbH HA BOMPOCHI aHKETHI?
3agada 22.28. [lanuaapoM — 3TO CIOBO, KOTOPOE OJMHAKOBO YUTAETCS KaK ClieBa
HaIpaBo, Tak U crpaBa HaueBo. CKONbKO MaauHIPOMOB U3 N + 7 OYKB MOXKHO
COCTaBHTb B JIATHHHUIIE, HE 3a00TACH O CMBICTIE clloBa?
3anmaua 22.29. CKONBKO MIECTU-CUMBOJBHBIX CIIOB MOXHO c(hopMUpoBath u3 N
+ 26 OykB u uudp, ecnu:

a) MepBbIe JBa CUMBOJIA €CTh OYKBBI, a CIEIYIONINE YEThIPE eCTh HU(PPHI?

0) B cJIOBE MOXKET OBITh TOJBKO JIB€ OYKBBI, KOTOPHIE HE JIOJKHBI CTOSITH B
CJIOBE PSIOM.

23

3amauda 23. HaliTi 4nciIo NOJOKUTENbHBIX HATYypaIbHBIX YHCeN He OOJIBIITNX
1000 + 2N + 1:
a) He JEIAIIMXCS HU Ha OJTHO M3 umcen 3, 5, 7, 11, 13;
0) mensanuxcs B TOUHOCTH Ha JIBa YMCJIa;
B) JICJIAIINXCS HA HE MEHE YeM J[Ba YKCIIA.
N ecTh HOMep GaMIIUU CTYJCHTA B ayIMTOPHOM KYpHAJIE.

24

3amaua 24. YacTUYHO yIOpsIOYEHHOE MHOXKECTBO (A, <=), A = {0,1, 2,3,...,20},
3a7aHo quarpammoii (puc.1.1). Muoxectso BEA.
1. Hageptuts nuarpamMmy juist B.
2. Haiitn HanbonbIuii 1 HAMMEHBIIHH IEeMEHTHI (YHUBEpPCAIbHBIE TPAHHIIBI B
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A).
3. HaiiTu MakcuManbHble 1 MUHUMAJIbHBIE JJIEMEHTHI B A.
4. Haiitu BepxHuil KoHyc 17151 B (MHO€ECTBO BCeX BEpXHMX I'paHeil 1 B).
5. Haiitn HwxHUil KoHYyC U1 B (MHOXECTBO BCeX HUKHUX rpaHeii B).
6. HaiiTu TOUHYIO BEpXHIOIO rpaHb i1 B.
7. HaiiTu TOYHYIO HWKHIOIO I'paHb 1 B.

7.

I

= S e

22.
23.
24,
25.
26.

27

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

3.1 Dk3aMeHAMOHHBIE BONPOCHI

Onepanuu HaJl MHOKECTBaMHU, UX CBOMCTBA. [narpammbl Brenna-Jitnepa.
[Ipsimoe mpown3BeaeHne MHOXKeECTB. [Ipoekiy BEKTOPOB M BEKTOPHBIX MHOKECTB Ha OCH.
KomOunaropuka. I[lpaBuno mpousBeneHus, MpaBUiIO CYMMBI Ui 2-X U 3-X MHOXECTB (C
TIOSICHCHHUEM ).
Yucno pazMenieHuii 6€3 MOBTOPEHUH, YUCIIO PA3MEIICHUN ¢ TOBTOPCHUSIMH,
Yucno nepectaHOBOK 0€3 MOBTOpeHUi, Yncio couetanuii 6e3 mopropeHuil. Pemenne 3agau
Ornpenenenne CBOMCTB COOTBETCTBHUSL.
OTtoOpakeHue, B3aMMHO OJHO3HAYHbIE COOTBETCTBUS, (PYHKIIMHU, OOpaTHBIE (PYHKIUH,
CueTHbIe MHOKECTBA.
Tepema 0 yncie MOJAMHOKECTB KOHEYHOIO MHOXKECTBA.
Onpenenenus CBONCTB OMHAPHOTO OTHOIICHHUSL.
OTHoleHne SKBUBaICHTHOCTU. Pa3Onenue Ha Kilacchl SKBUBAJIEHTHOCTH.
OtHomenue nopsaka. [1onHbIA 1 YaCTUYHBINA TOPSAIOK.
bunapsble onepanyu: onpeaeneHus, CBOUCTBa, IPUMEPHI.
[Tonsatue anreOpsl, MoaaIreOpHI.
I'padbl. Onpenenenus, mpuMepsl, criocoOb! 3aganus. [Ipumepsr.
Bunet rpados. Onepanuu Hag yactsimu rpados. [Ipumepsr.
JlokanbHble cTeneny BepiuH. [Ipumepsl.
MapipyTsl, 11enu, HUKIbL. PaccTostHuS, TuamMeTp, HeHTp, paauyc rpada. [Ipumeps.
Cesi3HbIE KOMITIOHEHTHI rpada. Pazaenstonue MHOKECTBA U Pa3pe3bl.
Oinepos rpad. Teopema Diinepa. ['amunsroHoB rpad. [Ipumeps.
JepeBbsi: onpenenenus, npumepsl. JlepeBo ¢ kopHem. BerBb. KoHIieBbie BepinHbl U pedpa.
BepinHbl MakCUMaJIbHOTO THIIA.
XapakTepucTuieckue yucia rpada.
Komuposanue: onpenenenne, npuMepsl aapaBUTHOTO KOJUPOBAHUS MHOXKECTBA N.
OnTtumanshoe konupoBanue. Kox ®@ano. Tepema Xadpdmena. Kon Xaddmena.
Konpl ¢ ucnpaBnenuem omudOK: AEKOIMPOBaHUE, TyOIHMpOBaHNE CHMBOJIOB.
Konpl ¢ ucnpaBnenuem omubok: GyHKIHsT XeMMHHTa, KOJI XEMMUHTa.
. Meron konupoBaHus XeMMHUHTA.
19



28.
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.

Hcropust BOSHUKHOBEHUS U NIEPCIIEKTUBBI Pa3BUTHsL IUCKPETHON MaTEMaTUKU.
IToHATHA MHOKECTBO, 3JIEMEHT, YHUBEPCYM, ITOJMHOKECTBO, KOPTEXK.
Onepauuy HaJ MHOXKECTBAMHU, MYJIbTUMHOXXECTBAMHU Y HEYETKUMHU MHOXKECTBAMHMU.

Jexaproso mpomsseneaue. ! — 1 = m-apHoe coorBerctBue. Anrebpandeckas I — I — -
apHas onepanusi.

[onsitust oroOpaxkenust U GyHKIUU. CIOPBEKIHS, MHBEKIHU U OUEKIUs

OO0paTtHOE 0TOOpaKEHUE, KOMITO3UIINSI OTOOPAKCHHI U UX CBOMCTBA

HenoaswxkHas Touka otoOpaxenus. MeTo 1 urepanuit

AnreOpaundeckas cucrema. UETkre U HEYETKME MHOKECTBA.

[TonsTHE MOIIHOCTH MHOXKECTBA. CIOCOOBI 331aHNSI MHOKECTB.

Harnsgnoe mpeacraBieHwe 3ajaBacMbiX MHOXeCTB. Jluarpamma  Diinepa-Benna.
Nuankatopel MHOXKECTBA.

Knaccudukanus MmHOkecTB. HuCI0BbIE XapaKTEPUCTHKU.

KapaunanbHble v TpaHC(UHUTHBIE YHCTIA.

AxcroMaTuKa coJiep;KaTelbHO (MHTYUTHBHO) IOCTPOEHHBIX MHOYKECTB.

[Tapanoxcer Paccena n KanTopa.

AxcromMaTtuka (JopMaabHO OCTPOECHHBIX TEOPHIT MHOXKECTB.

Onpenenenrne koMOMHaTOpHOTO aHaM3a. Knaccudukaius KoMOMHATOPHBIX 3a/ay.
YnopsaoueHHbIe MHOKECTBA. DJIEMEHThl KOMOMHATOPUKU

Tpeyronpnauk ITackansa. Ynucno bemra. Yueno CtupinHra.

MeTto BKIIIOUEHUN 1 UCKITIOYECHUH.

3anauu, penraeMble B KOMOMHATOPHOM aHAJIM3€, UX TPUMEPHI.

Onpenenenne cooTBETCTBUN. bruHapHbIe COOTBETCTBUS. UETKME U HEUETKUE COOTBETCTBUS.
Knaccudukanus 6uHapHbIX cooTBeTCTBHI. [IpuMepsl HHTEpIpeTauy U CrocoObl 3aJaHHsl.
Ta6muma Kanu. Onepanuy Hajy COOTBETCTBUSIMU.

Onpenenenre OMHAPHOTO OTHOILIEHUSI.

CrietnanbHble OMHAPHBIE OTHOIICHUS: TOPSJIOK, SKBUBATIEHTHOCTbD.

CBoiicTBa OMHAPHBIX OTHOIICHUH.

[IpencraBnenne OMHAPHBIX OTHOIICHUH MOPSIKA C TOMOIIBIO JUarpaMMm Xacce.

OcHoBHbIE anredpanvyeckue CUCTEMBI.
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