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Conep:xanue
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1 Henau, 3a7a4u ¥ IJIAHUPYEMbIe Pe3yJbTaThl 00y4eHHS 110 AMCUHUIIHHE

K 0CHOBHBIM 1eJIIM OCBOCHUS TUCHUIUIUHBI «/{MCKpeTHbIE CTPYKTYPbI U KOMIBIOTHHI»

CJICAYCT OTHCCTH:

pa3BUTHE Yy CTYIACHTOB HAaBBIKOB MaTeMaTHUECKOTO MBIIUICHUS, CIOCOOHOCTEH K
CaMOCTOSITEJIbHON TBOPUECKOM pabore;

BOCIIUTaHHE KYJIbTYpPbI JIOTHUYECKUX PaCCyXICHUH, (POPMUPOBAHUE YMEHUS IIPUMEHSTh
MOJEIM JUCKPETHOM MAaTeMaTUKH K PEIICHUI0 DPA3IMYHBIX 33434 IMPUKIAIHBIX
JUCLIILINH;

NPUBUTUE HABBIKOB pabOTBl CO CIOXHBIMHA JIOTHYECKMMH KOHCTPYKLIMSMH H
HCIIOJIb30BaHUS. METOJNOB JUCKPETHOM MATEMAaTHKU B IIPAKTUYECKOM — IIPOEKTHOM,
IIPOU3BOJACTBEHHO-TEXHOIOTNYECKOH, OpraHU3alMOHHO-YIIPaBICHYECKOM,
AHAIUTUYECKON U HAyYHO-HCCIIEA0BATENbCKOM,— Mpo(hecCHOHaNbHON AeATEIbHOCTH.

K ocHOBHBIM 3agayamM OCBOGHHUS JUCHMIUIUHBI «J/lMCKpeTHbIe CTPYKTYpbI H
KOMINIBIOTHHI CJIEyeT OTHECTH:

HAyYUTh CHCTEMHOMY IIOJIXO/ly K aHAIIM3Y U CHHTE3y CIIOXKHBIX CHCTEM.

HAyYHTh PEIIATh 331241 TCOPHU MHOKECTB, TCOPUH rPpadOB, TCOPUU KOAUPOBAHHS, YMETh
IMPUMCHATH TOJTYYCHHBIC HABBIKH,

pa3BUBaTh CIIOCOOHOCTH COCTaBISATh M KOHTPOJMPOBATH IUIAH BBIMOJIHAEMOH paboTHI,
IJIaHUPOBATh H€O6XOIII/IMI)IC JUIA  BBIIIOJIHCHUS pa6OTI>I OIICHUBAThL PE3YJIbTAThI
COOCTBEHHOM PaOOTHI.

OOyuenue 1o aucuuIIMHe «/MCKpeTHbIEe CTPYKTYPbl H KOMIBIOTHHI» HAIpaBICHO Ha

dbopMUpOBaHUE y O0YJAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

Koa u HauMeHOBaHMe KOMITIeTEHIM i NHaukaTopbl JOCTHKEHUS KOMIIETEHIINHA
OIIK-3. Cnoco0OeH HCIoJIb30BaTh 3HATh:
HEO0OXOAMMBIC MATEMATHUYECKUE METOIBI JIJIS ®  OCHOBBI TCOPHH MHOMKCCTB;
peHJeHI/DI 3a7a4 HpO(i)eCCI/IOHaJ'ILHOI\/'I [ ] OCHOBBI KOM6I/IHaT0pHOFO aHaJm3a,
ESTENBLHOCTH ®  OCHOBHI T€OpUH I'padoB,;
[ ] ornepanry HaaQ MHOXKECTBAMHA U UX CBOﬁCTBa;
o OCHOBHBIE METObI Z[PICKpCTHOﬁ MaTr€MaTuKu,
H€O6XO,I[I/IMLIG JUIA nanLHeﬁmero H3Yy4YCHUA
nocjaeayromux JUCIHUILIAH, TPEAYCMOTPECHHBIX
y‘I€6HBIMI/I IJIaHaMH, a TaKXKe AJI1 MIPUMCHCHUS B
HpO(i)eCCI/IOHaJ'ILHOI‘/‘I JACATCIIBHOCTH,
YMeTh:

®  TI0JIH30BATHCS OCHOBHBIMU METOJIAMH TUCKPETHOU
MaTeMaTHKH JIJISl pelIeHus 3a/1a9 Kak B 00J1acTH
JIMCKPETHON MaTEeMaTHKH, TaK U 3a €€ TpeiesiaMu;

®  IIPUMEHSTH CUCTEMHBIN MOAXO]] K aHAIH3Y U
CHUHTE3Y CJIOKHBIX CUCTEM

®  [IPOBOJUTH aHAJIU3 U OLIEHKY METOJIOB U
MOJIXOJIOB IUCKPETHONW MaTEeMaTHKH;

BJIAJ1€Th:

®  HaBbIKaMH (popMaTU3aliy U PEIICHUS




MIPaKTUYCCKUX 3a1a4 METOJaMU ,Z[HCKpCTHOﬁ
MaTCMaTHUuKH,

®  OIBITOM PELICHHS 32/1a4 TEOPHH MHOKECTB,
KOMOMHATOPHBIX U TEOPETHKO-TPa(OBHIX 3a/1a4;

2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbl

HucuumnuHa «/luCKpeTHBIEe CTPYKTYpPbl M KOMIIBIOTHMHI» OTHOCHUTCS K YHCIY
po)eCCHOHANIBHBIX YYEOHBIX MUCHMIUIMH 00si3aTenbHOM yactu b1.1.12 6moka B.1 ocHoBHOM
o0pa3oBaTeNbHOI MporpaMMbl OakanaBpuara.

Juctummna «/[ucKpeTHbIe CTPYKTYPbl H KOMIBIOTHHI» B3aWMOCBSI3aHA JIOTHUYECKU U
COJIEPXKATEIBbHO-METOAUYECKH CO  CIEAYIOUMMU JucuuiuinHaMu W npaktukamu — OOIL:
«MatremaTuueckas JOTUKa U TEOPHUS AITOPUTMOB B IPOrPAMMHUPOBAHUI.

3 CTpyKTypa M cofep:KaHue AUCHUTLTHHBI

OO6miast TPYIOEMKOCTh JUCHHUIUIMHBI COCTaBJsieT 4 3a4eTHBIX €IuHMIbL, T.e. 144
aKaJIeMMYECKUX dYaca (M3 HUX JIEKIMU - 36 4YacoB, JIaOOpaTOpPHBIX 3aHATHH - 36 wuaca,
camocrosTenpHas pabdora - 72 uaca). @opma koHTpois — JuddepeHuupoBannblii 3a4éT BO 2
ceMecTpe.

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTh
(mo ¢popmam o0y4eHus1)

3.1.1 Ounas popma oOyyeHHs

Ne /i Cemectpsl
. KoaunuecTBO
Bup y4eOHoii padoThI CemecTp Heneas
4acoB
cemMecTpa
1 |AyautopHble 3aHATHSA 72 2 1-18

B ToMm uucie:

1.1 Ulexuun 36 2 1-18

1.2 |CemuHapckue/pakTUYECKHE 3aHATHS

1.3 |[JTaGopaTopHbIC 3aHITHS 36 2 1-18
CamocrosiTeibHas padora 72 2 1-18
I[IpoMe:xxyTOouHAasi aTTeCcTANUS 2 19-21
JnddepeHpoBaHHbIN 3a4ET 2

Uroro: 144




3.2 TemaTH4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

(mo ¢popmam o0y4ueHust)

3.2.1 Oynas ¢popma oOydeHus

n/n

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoemkocTh, 4ac

Bcero

AynuTopHasi pabora

Jlexix
1501

CeMUHapCH
ue/
IpaKTUYec
KHue
3aHSATUS

Ulabopar
OpHBIC
3aHATUA

[TpakTuy
eckas
TOATOTOE
Ka

Camocr
DATENIbH
ast
padora
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Beenenue. Ponb quckpeTHoi MaTeMaTUKu B
[PUKIIaIHBIX HayKax

Hctopuueckas crpaBka. Mcropudeckas
crpaBka. [IpeamMer, ens U copepikaHue Kypca
«JlMuCKpeTHbIE CTPYKTYPbI U KOMIIBIOTHHIY.
OCHOBHBIE MIOHATHA U ONPEACTICHUS TEOPUU
MHOKECTB, KOMOMHATOPHOTO aHAIM3a U TEOPUHU

rpadoB.

1.2

CrpykTypa Teopuu MHOXecTB (TM):
KOHLIENTYaJ bHBIN Oa3Kc, 1eyKTUBHbIC
CpencTBa, CoAepKaTeNbHas HaJCTPOHKa.
[ToHATHS «MHOXKECTBO» U «3NeMeHT». [lonsTne
«yHuBepcym». [losicHeHne OHATHS
«MHOKECTBO» C arperaTHoOi TOYKH 3pECHUSL.
[TosicHeHNE TIOHSTHST «KMHOXECTBOY C
aTpuOyTUBHOM TOYKHU 3pEHUS.

VYT1ounenune ucxogubix mouaTuii TM. OCHOBHBIE
rpon3BoHbIe MOHATHSL TM. IIoAMHOXKECTBO.
KopTtex. JlekapToBO MpOU3BEIEHUE. M-apHOE
cooTBeTCTBHE. AnreOpandeckas n-apHas
onepanus. Anredpandeckas cuctema. YETkue u
HEUYETKHEe MHOXKECTBA.

13

CucrteMa CHMBOJIOB TEOPUH MHOXeCTB. [loHsATHE
SI3BIKA TEOPUH MHOXKECTB. AJI(aBUT TEOPUU
MHOECTB: ()OpMAIIEHOE OTIPEJICIICHIE
orepanuii HaJ MHOKECTBaMHU U rpauieckoe
nosicienre. CuMBOJIbL onepanuil. CUMBOJIBI
[IPaBUJI COTIOCTaBJICHUS. SI3BIKOBBIE BBIPAKECHHUS
TeOpHH MHOKECTB.

14

[MTonsiTre MomHOCTH MHOXeECTBA. CII0COOBI
3amaHug MHOXecTB. HarnsagHoe npencraBneHmne
3aaBacMbIX MHOXKECTB. [lnarpamma Oiinepa-
Benna. MTHAMKAaTOPBI MHOKECTBA.
Kiaccudukarus maoxecTB. Uncnosbie
xapakTepucTuku. KapauHanpHble 1
TpaHCUHUTHBIE YHUCIa. AKCHOMATHKA
CoJIepKaTeNbHO (MHTYUTHBHO) HOCTPOSHHBIX
MHOkecTB. [Tapanokcs! Paccena u Kanropa.
Akcromartnka (popMajbHO MOCTPOESHHBIX TEOPHI
MHOkecTB. Onpeanuu HaJi MHOKECTBAMU.
CaoiicTBa onepanuii HaJ MHOXECTBaMU.
['padnueckoe n300pakeHNe MHOKECTB Ha
nuarpammax Diinepa-Benna.

1.5

OmpeneneHne KOMOMHATOPHOTO aHAIIU3A.
Kraccudukamnms KoMOMHATOPHBIX 3a1a4.
Tpeyroasnuk IMackana. Yucno bemna. Yucno




Crupimara. MeToJ BKITIOYSHUH W HCKITIOYCHHM.
3ajaun perraeMpie B KOMOMHATOPHOM aHAJM3E,
X puMepbl. PexyppeHTHbIC GOpMYIIBL.
[IpaBuio cymmbl. MaTtemaTuueckast UHIYKIUS,
[IPUMEHEHUS B IEPEUUCTUTETHHOM
KOMOUWHATOpUKE. [IpaBUIIO IPOU3BECHUS.
BruHOMUANBEHBIC KO3()PUIIUCHTHI, KOJIUIESCTBO
noaMHoxecTB. bunom Herorona. Meton
PEKYPPEHTHBIX COOTHOIICHUH.

1.6

[Monsitue oToOpaxenus. UHbekuus, CIOpbEKLIUSL.
B3anmooHo3HauHbIe (OMEKTHBHEIE)
oToOpakeHus. Onepanysi KOMIIO3UIINN
oTOOpakeHMit U ee cBoricTBa. OOpaTHOE
oToOpaxxeHHe. KOMITO3HIIMOHHAS CTETICHb
oToOpaxxeHus1. [lnarpaMma BHYTPEHHETO
0TOOpaXKeHHs1, 33JaHHOTO Ha KOHEYHOM
MHOJKECTBE; IUKJIBL. TeopeMa o 3alUKIMBaHHI
CTEIEHHOMU IT0CIIeI0BATEIFHOCTH JJIEMEHTA.
Teopema 0 pa3dueHHU B3aUMOOIHO3HAYHOTO
BHYTPEHHET'0 0TOOpakKeHHsl, 3aJaHHOTO Ha
KOHCYHOM MHO>KCCTBC, HA OT/ICJIbHBIC
HC3aBUCHUMBIC ITUKIJIBI. MeTOZ[ IIPOU3BOAAIINUX
GbyHKIMHA.

1.7

ITonsTHE NEeKapTOBa MPOU3BEACHUS MHOXKECTB.
JlexapToBa cTeneHb MHOXKecTBa.OmpeiesieHre
COOTBETCTBUN. BuHapHbIE COOTBETCTBHUS.
UETKHE 1 HEYETKUE COOTBETCTBUS.
Knaccuukarus OMHaApHBIX COOTBETCTBHIA.
[Ipumepbl MHTEpIPETAUH COOTBETCTBUM.
Crioco0slI 3amanns cooTBeTcTBHI. Tabmuma
Konu. Onepanuu HaJ COOTBETCTBUSMM.
Kommnoszunus coorseTcTBuil. bunapHsie
OTHOIICHHS U IBYAONbHBIE Tpadbl. OTHOIICHUS
SKBHBAJCHTHOCTH, KJIACCHI SKBUBAJICHTHOCTH.
OTHOIIEHUST YACTUIHOTO TOPSIKA.

1.8

[oHsATHS HEOPHEHTHPOBAHHOTO U
OpHEeHTHpOBaHHOTO rpadoB. CriocoOs! 3a1aHKs
rpados. Marpuia cmexnoctH. [1yTb B rpade.
L{uxu B rpade. Ces3ublii rpad. KommnoneHTs
cBsizHOCTH rpada. CreneHp BepunHbl. Teopema
0 cymMme cTeneneil BepuinH rpada. [TonHbiit
rpad; popmya konudecTBa pEdep B MOJTHOM
rpade. Aaroput™ (GpoHTa BOITHHI B rpade.
MeTo1Ka BBIIETICHUS] KOMIIOHEHT CBSI3HOCTH B
rpade. MocThl M pa3Zessione BEpIIHHBI
(Touku counenenus). PaccrosHue Mexmy
BEpILIMHAMH B rpade: olpeaeieHe, CBONCTBa,
METO/IMKA HaXOXJICHNS. DKCIEHTPUCHTET
BepIMHEL. Pannyc u quamertp rpada.
LlenTpanbHble BepuinHbL. [IBY0JIbHBIE TpadBbl.
Merto/1Ka IpoBepku rpada Ha JABYI0IbHOCTD.
[TosHb1ii 1BY0JIBbHBIN rpad. M3oMopdHbie
rpa¢sl. MeTouKa MpoBEpKH mapsl rpadoB HA
n30Mop(PHOCTH. DitnepoBsl rpadul. Teopema
Diinepa (KpuTepuii siiepoBocTH rpada).
MeTorKa HaX0XKJCHUS JiyIepoBa IMKIIa B
bitnepoBoM rpade. ['aMHIbTOHOBEI rpadBbl.
[Tnockue rpadsl. ['panu mockoi yxiaaku
rutockoro rpada. CooTHOIEHNST MEXKTY
KOJINUeCTBAMH BEpIINH, pEOEp 1 rpaHel B
rutockoM rpade. [Tpumepsr Hemmockux rpados.
JlepeBns n ux cBoiictBa. Koxnposanwue [Ipydepa




IUISL IEPEBBEB C TIPOHYMEPOBAHHBIMH BEPILH
HaMH.

1.9

OrnpeneneHre OWHAPHOTO OTHOIIICHUSI.
CrenmapHbIC OMHAPHBIC OTHOIICHIS: TTOPSIOK,
KBHBaICHTHOCTH. CBOIicTBAa OMHAPHBIX
oTHOWIEHNH. VccaenoBanne cBOMCTB OMHAPHBIX
oTHOIIeHHH. Teopust oToOpaxkeHuii u aiaredpa
[10JICTAHOBOK. [IpecTaBneHne OMHAPHBIX
OTHOUICHUI MOPSJIKA C TOMOUIBIO AUArPaMM
Xacce. [TonsaTue 06 n-apHOM OTHOIICHHH.
DKBUBAJICHTHOCTU. Pa30MeHHS MHOXKECTB,
(dakTop- MHOXKECTBO. OTHOIICHUS MOPSIKA!
ITHHEHHBIN U JIEKCHKO-TpadHIecKui.

1.10

CpaBHEHHE MHOXKECTB. MOIIIHOCTh MHOXKECTBA,
KOHECYHAs 1 OeCKOHEYHAst MOITHOCTb.

CYeTHBIC MHOXKECTBA, CYCTHOCTH MHOXKECTBA
LIENTBIX U PALMOHANBHBIX YKcel. HecueTHbie
MHOXkecTBa. KOHTHHYyalIbHbIE MHOXKECTBA.
Hec4yeTHOCTh KOHTHHYaIBHBIX MHOXKECTB.
Teopema Kantopa-bepumreitna. Knaccst
ODKBUBAJICHTHOCTHU MHO>XKECTB. 3KBI/IB3J'ICHTHOCTI>
1 MOIIHOCTb MHOXXCCTB. KOJ’II/I‘{eCTBeHHaH
OKBHUBAJICHTHOCTH MHO>KECTB. MOH_IHOCTI)
KOHTHHYYMa.

111

[TonsiTue npeaukara. O6nacTb onpeaeneHus u
0011aCTh UICTUHHOCTH TpeiuKkata. OObIYHbIC
JIOTMYeCcKUE ONepaliuy Haj MPEAUKATaAMHU.

KBaHTOpHBIE Onepanuy Hax MpeAnKaTaMH.
[TonsiTre nmpeaukaTHO (hOpMyIIBI; CBOOOIHBIE U
CBsI3aHHBIC TIEPEMEHHBIE.

1.12

Tpancnoptaeie cetu. [I0TOK B TpaHCIOPTHOM
ceTH. AITOPUTM HaXO0XJIEHHs TOJHOTO MOTOKA.
CBOIICTBO ONpeAeNacHHs Oy CTUMOTO MOTOKA.
3akon Kupxroda. MakcuMasbHbIN OTOK.
[lonHb1il moTok. HacklieHHbIe TyTH.
OmnpezeneHre MaKCUMaJIbHOTO MTOTOKA B CETH.
[TocTpoenue noHOTO NMOoTOKa cetu. [Ipumep Ha
[TOCTPOCHHE TIOJTHOTO ITOTOKA B TPAHCIIOPTHOM
CeTH.

HUToro

144

36

36

72

3.3 Conep:xaHue TUCHUILTUHBI

Beenenue. Poib fUCKpPEeTHONH MAaTEMATHKH B IPUKJIAJHBIX HAYKAX

I/ICTOpI/IquKa}I CITpaBKa. I/ICTOpI/I‘{eCKaﬂ CIIpaBKa. Hpe,Z[MCT, Oejib U COACPKAaHHUC KypcCa

((I[I/ICKPCTHI)IG CTPYKTYPBI U KOMIIBIOTHUHI). OCHOBHBIE TTOHSITHUS U OMpeaAcCIICHNUA TCOPHUU MHOXKECTB,

KOMOMHATOPHOI'O aHaJln3a U TEOPUH rpadoB.

Tema 1. SI3bIK TEOPHHU MHOKECTB.

Cucrema CHMBOJIOB TCOPHUU MHOKCCTB. IlonsTue s3p1Ka TCOPHUU MHOKCCTB. AJ'I(I)E[BI/IT TCOpHUHn

MHOeCTB: (opmansHoe onpejenenne (A=A UA UA3UAL (A=A UAUA3UA,)

OTIepalvii HaJl MHOXKECTBaMHU U Tpadudeckoe nosicieHue. CuMBOJIBI onepariuii. CUMBOJIBI TIPaBIIT

COMOCTAaBIICHUS. SI3BIKOBBIE BBIPpAXCHUA TCOPUN MHOKECCTB.




Tema 2. OcHOBBI KOMOMHATOPHOIO AHAJIN3A.

Omnpenenenne komMOuHATOpHOro aHanu3a. Kiaccupukanuss KOMOMHATOPHBIX —3a7ad.
Tpeyronpauk Ilackana. Yucno bemna. Yucno Crupnunra. Metoj BKIOYEHHN M UCKIIOYEHUH.
3amaun pemaeMble B KOMOMHATOPHOM aHaiu3e, UX npumMepsl. PekyppentHsie ¢hopmyinsl. [IpaBuio
cyMMbl. MaTtemaTiueckasi UHIYKIUS, IPUMEHEHHsI B IEpeUnCIUTEIbHON KomOuHaTtopuke. [IpaBuio
npousBeneHus. buHnomuanbHble KO3 (GUIMEHTH, KOJIMYECTBO MoIMHOXKecTB. buHoMm HproToHa.
MeTto peKyppeHTHBIX COOTHOLICHHIA.

Tema 3. I'padnl.

[ToHATHS HEOPHUEHTUPOBAHHOTO U OPUEHTHUPOBAHHOTO TrpadoB. CrocoOsl 3aganus rpados.
Matpuia cmexxnoctd. [TyTh B rpade. Llukn B rpade. Cesi3ubiii rpad. KoMmoneHTsI cBI3HOCTH Tpada.
Crenenp BepmuHbl. Teopema o cymme creneHed BepmmH Tpada. Ilomubrii rpad; ¢opmyna
KoiuuecTBa pédep B moiaHOM rpade. Anroput™m ¢poHTa BOJHBI B rpade. Meronuka BbAECTEHUS
KOMITOHEHT CBSI3HOCTH B Tpade. MOCTBI U pa3ieNsolire BepIInHbI (TOUKH couieHeHus ). PacctosiHue
MEXJly BEpUIMHAMH B rpade: ompeleneHue, CBOMCTBA, METOJUKA HAXOXKJIEHUSA. DKCLEHTPUCUTET
BepiHbL. Pamuyc u muamerp rpada. LlenrpansHbie BepmnHbL. [[BynonbHbIe Tpadsl. MeToauka
npoBepku rpada Ha ABYAONbHOCTD. [lonHbI nBYn0abHEIN rpad. M3oMmopdHbie rpadsl. MeToauka
npoBepku mapbl rpadoB Ha u3oMopdHOCTh. JitnepoBsl rpadsl. Teopema Diinepa (kputepuit
sinepoBoctTu rpada). MeToauka HaX0XIEHUs ditfiepoBa IUKJIa B diepoBoM rpade. ['aMuibTOHOBBI
rpador. Ilnockue rpadpl. I'panu mmockoil yknaaku miaockoro rpada. COOTHOIICHUS MEXKIY
KOJIMUECTBAMU BepIlUH, p€0ep u rpaneit B mnockom rpade. [Ipumeps! Hemiockux rpados. [lepeBbs
u ux cBoiictBa. Koguposanue [Ipydepa aiis nepeBbeB ¢ MpoOHyMEpOBaHHBIMU BEPIIHA HAMHU.

Tema 4. IIoTOKM B ceTHX.

TpancnoptHeie cetu. [10TOK B TpaHCTIOPTHOI ceTH. AJITOPUTM HaXO0KJIEHUS [TOJIHOTO TOTOKA.
CBoiicTBO ompeseneHus J0mycTUMoro notoka. 3akon Kupxroda. MakcumanbHbiit moTok. ITomHbi
notok. Haceiennsle nyru. OnpeneneHue MakCMMaabHOTO MOTOKa B ceTu. IlocTpoenne moiaHoro
noToka cetu. [IpuMep Ha MOCTpOEHUE MTOIIHOTO ITOTOKA B TPAHCIIOPTHOM CETH.

3.4 TemaTnka NpaKTHYECKHUX 3aHATHIT

Tema 1. SI3pIKk TeOpHHU MHOKECTB.

Cucrema cMBOJIOB TEOpUU MHOXKECTB. [loHATHE sI3bIKa TEOpUN MHOXKECTB. AJIpaBUT TEOPUU
MHOXECTB. SI3bIKOBBIE BBIPAXKEHUS TEOPUHA MHOKECTB.

Tema 2. OcHOBBI KOMOMHATOPHOI'O AHAJIN3A.

Pemenne 3amau  komOmHaTtopHoro anaiuza. DopMmynbsl mHojcueTa 4YHciIa BAPHUAHTOB:
pasMelleHHs], COYeTaHUs, MEPEeCTAaHOBKU C IMOBTOPEHUSMH U 0€3 MOBTOPEHMH. DJIeMeHTapHbIe
TOKJIECTBA JJIs yKciia couetaHuii. OCHOBHBIE NMpaBuia KOMOWHATOpUKU. Mosien KOMOMHATOPHBIX
KOH(Urypanuii. pemeHue KOMOWHATOPHOW 3aJaud METOJIOM PEKYPPEHTHBIX COOTHOIICHUH.
Crneuunanbible unciaa. MeTo1 BKIIFOUEHUH U UCKITFOUEHUH.



Tema 3. I'padnl.

3amaya o yeTslpex Kpackax. HaxoxeHre ocToBHOro noArpada HeOpueHTHPOBAHHOTO rpada.
Crnoco6bl 3amanus rpagos. IlocTpoeHne MaTpuubl CMEKHOCTH Trpada. 3amada HaxXOXKJICHHS
3JIEMEHTAPHBIX LIMKIOB M KOHTYpoB. OmpeneneHue CBA3HOCTU rpada U KOMIIOHEHTOB CBS3HOCTH.
[TocTpoeHre MUHUMAIBHOTO OCTOBHOI'O JiepeBa Ipada ¢ nomouisio anroputma Kpackana Onepaunu
Hap rpadamu. Merpudeckue xapakTepucTuku rpagoB. HaxoxiaeHune MHHUMaIbHBIX U
MaKCUMaJIbHBIX ITyTel oprpada.

Tema 4. IloToxku B ceTsix.

[TocTpoeHne MOTHOTO MOTOKA B TpaHCTIOPTHOU ceTu. Onpenenenue n3oMoppHOCTH rpadoB.
IIpumeHeHHe TEOpeMbl O MOTOKAaX B TpaHcHoOpTHOW ceTu. I[Ipumenenune teopemsr dopna-
®ankepcona. HaxoxaeHre NOTOKa MUHUMAJIBHOW CTOUMOCTH.

4 YyeOHO-MeTOaAMYECKOE U MH(OPMAITMOHHOE o0ecriedeHne

4.1 OcHoBHasi IUTEpaTypa

1. baBpun, U. . JluckperHas maremMatrka. Y4YeOHHUK U 3aJaYHUK : ISl CPETHETO
npodeccuonansuoro oopazosanus / M. W. baBpun. — Mocksa : U3narenscto FOpaiit,
2023. — 193 c. — (IIpoeccnonansnoe obpazosanue). — ISBN 978-5-534-07917-3. —
Texkct : anexTponHsii / O0pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511780.

2. Tamkos, C. b. JluckperHas MmaTeMaTHKa : y9eOHUK U IPAKTHKYM Jutst By30B / C. b.

lNamkos, A. b. ®pono. — 3-¢ u3a., ucnp. u gon. — Mocksa : M3natenscTBo FOpaiiT,
2023. — 483 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11613-7. — Tekcr :
anekTpoHHbIH // Obpa3zoBatenbHas mwiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511483.

3. JluckperHas mareMaTuka : yaeOHOe nocodue i By30B / JI. C. Ananmdes [u jap.] ; mox
HayuHou pemakiueit A. H. Cecekuna. — Mocksa : U3natenbcrBo FOpaiit, 2022. — 108
c. — (Bricmree oopazoBanue). — ISBN 978-5-534-08214-2. — Texkcr : 37eKTPOHHBIH //
OopasoBarenbHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492307.

4. Jlextsapbp M.U. Jlexkuuu no qTUCKpeTHON MaTeMaTuke [ DJIeKTpoHHBIH pecypc] / M..
JexTspb. — DNEKTPOH. TEKCTOBbIE JaHHbIe. — M.: UHTepHeT-Y HuBepcuTeT
Nudopmannonnsix Texnonoruit (MHTYUT), 2016. — 181 ¢. —
http://www.iprbookshop.ru/62815.html.

4.2 JlonoiHUTEIbHAS JIUTEPATYypa

1. Xpamosa T.B. JluckperHas maTemaruka. DJIEMEHThl Teopuu TpadoB [DIIEKTPOHHBIN
pecypc]: yuebHoe mocobue /— HoBocubupck: Cubupckuii TOCYAapCTBEHHBIN
YHUBEPCHUTET TelleKOMMYHHKarmid U wHpopmatiku, 2014. — 43 c. —Pexum nocryma:
http://www.iprbookshop.ru/45466.html

2. Tucun, B. b. JluckperHas maremaTuka : ydeOHUK M MPaKTUKyM JuIst By30B / B. B. I'ncuH.
— 2-e u3n., nepepad. u gon. — Mocksa : UznatensctBo HOpaiit, 2023. — 468 c¢. —
(Beicmiee oOpazoBanme). — ISBN 978-5-534-16763-4. — TekcT : SJEKTPOHHBINA //
O6pazoBarenbHas wiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/531659.
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3. bepumrreitn T.B. [IpakTuKyM 1Mo AUCKPETHOM MaTeMaTHKE [ DIeKTPOHHBIN pecypc] :
yuebnoe nocooue / T.B. bepumreiin, T.B. XpamoBa. — DIeKTpOH. TEKCTOBBIE JaHHBIE.
— HoBocubupck: Cubupckuii rocyJapCTBEHHBIH YHUBEPCUTET TEJICKOMMYHUKALIUH U
uHpopmaruku, 2014. — 131 c. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/55492.html

4.3 JInieH3M0HHOEe W CBOOOTHO pacnpoCcTpaHsieMoe MPporpaMMHoOe
odecreyeHnue

1. Oducubie npunoxenus, MicrosoftOffice 2013 (unm Hmwke) — MicrosoftOpenLicense
JInnensusg Ne 61984042
2. Omneparmonnas cuctema Windows 7(wnu mHimke) — MicrosoftOpenLicense.

4.4. DieKTpOHHbIE 00pa3oBaTe/ibHbIE PecypChl

DNEeKTPOHHBIN 00pa3oBaTeNIbHbBIN pecypc pa3padaThIBaCTCA.
5 MarepuajbHO-TEXHHYECKOE 00ecrieyeHue

Jlns mpoBeieHUsl BCeX BUIOB 3aHATUH HEOOXOJUMO MPE3eHTALMOHHOE O0O0pYJOBaHUE
(MyJIbTUMEIUNUHBINA TPOEKTOP, HOYTOYK, SKpaH) — 1 KOMIUIEKT.

JUia mpoBeeHusl MPaKTUUECKUX 3aHATUN HEOOXOAMMO HaJIMYME KOMIIBIOTEPHBIX KJIACCOB
000pYTOBaHHBIX COBPEMEHHOW BBIYMCIUTEIHLHON TEXHHKOW M3 pacueTa OJHO pabodee MeCTO Ha
OJIHOTO 00y4aeMoro.

6 MeToauyeckue peKOMeHAAIUN

6.1 MeTonnueckue peKOMeHAAIUM /I MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

[Ipy moAroToBKe K 3aHATUSAM CIIEAYET MpPEIBAPUTENIbHO MpopaboTaTh MaTepuai 3aHATHS,
IIPEyCMOTPEB €ro Nojady TOYHO B OTBEJEHHOE AJIS 3TOTr0 BpeMs 3aHATusA. ClelyeT NOArOTOBUTh
HE0OXO/IMMBbIE MaTepHajbl — TEOPETUYECKUe CBEeIEHUs, 3a1aun u Jp. [lpu npoBeneHun 3aHATUSA
clleflyeT KOHTPOJIMPOBATh M0jady MaTepualla U pelleHue 33JaHui ¢ y4eTOM y4eOHOro BpEeMEHH,
OTBEACHHOIO IS 3aHATHS.

[Ipu npoBepke paboT U OTUETOB CIIEYET YUUTHIBATh HE TOJBKO MPABUIBHOCTD BBITOJIHEHUS
3a/laHui, HO ¥ ONITUMAJIbHOCTh BHIOPAHHBIX METO/10B PEIICHHUS, IPAaBUIBLHOCTD BBHIIIOJHEHUS BCEX €r0
11aros.

6.2 MeToanueckue yKazaHus JJisi 00y4aromuxcsl M0 OCBOEHUIO TUCUUILIUHbBI

N3y4yeHne qUCIUILINHBI OCYLIECTBIISIETCS B CTPOIOM COOTBETCTBHUHM C LIEIEBONW YCTAHOBKOM B
TECHOM B3aUMOCBS3U yueOHBIM Tu1aHOM. OCHOBOM TE€OPETUUECKOM MOATOTOBKH CTY/ICHTOB
ABIIAIOTCA JTEeKYUU.

B nporecce camocTosTensHONU paboThl CTYICHTHI 3aKPEIUIAIOT U YIyOIstoT 3HaHUS,
MOJIyYeHHBIE BO BpEMsI ayIUTOPHBIX 3aHATHUH, 0padaThHIBAIOT KOHCIIEKTHI JIEKLIUH, TOTOBSTCS K
HK3aMEHY, a TAaK)K€ CaMOCTOSITENIbHO U3YYaloT OT/eNIbHbIE TeMbl Y4eOHOM MPOrpaMMBl.

[IpakTuueckue 3aHATHS IPOBOJATCS MO HauOOJIee BaXKHBIM TeEMaM JAUCIUTIIIUHBIL.
OcyuecTBisieTcs 3aKperyieHue 3HaHUH, MOJIyYeHHBIX CTYI€HTaMH Ha JIEKIUSIX U B IIpOIecce
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camocTosTeNnbHON paboTel. Ocoboe BHUMaHNe oOpalaeTcs Ha pa3BUTHE YMEHUI U HaBBIKOB
YCTAHOBIICHHSI CBSA3H MOJIOKEHHUI TEOPHHU C MPO(EeCCHOHAIBHON A TeIbHOCTBIO OYIyIIEeTo
cneuuanucta no Ub. [lpakmuueckue 3ansamus TpOBOAATCS O TEOPETUUECKUM U MPOOIEMHBIM
Borpocam Mb.

BaxxHbIM 00CTOSITEIBCTBOM SIBIISICTCS IPUBJICUEHUE BHUMAHUS CTYJIEHTOB K TEME
NPAaKTUYECKUX 3aHATUH, CTUMYJIMPOBAHNE UHTEpeca K HEH U OpraHu3alys akTUBHOIO OOCYXKIeHUs,
KaK CTPYKTYpPBbI IPOOJIEMBI, TaK M COCTABIISIOIIUX €€ Hauboee akTyalbHbIX TeM. J{J1s MOoBbIIEHUs
3¢ (EeKTUBHOCTH NPOBEJCHUS 3aHATHS TpeOyeTcs peiBapuTeIbHas NOArOTOBKA BCEX €ro
YYacCTHHUKOB. B 3T0ii cBs3M peKOMeH 1yeTcs 3a0J1arOBpeMEHHO (He MEHee, YeM 3a HEe/IENIO0)
OIIOBECTUTH CTYJEHTOB O TEME 3aHATUS.

[Tpu nmpoBeeHUN MPAKTUYECKOTO MPENOaBaTeNb 8bINOIHAEH], 8 OCHOBHOM, PYHKIUU
BEJYIIETO - CICIUT 33 PETIIAMEHTOM BPEMEHH, TIOMOTAeT YTOUHUTH (hOPMYIUPOBKH, 0000IIaeT
II0JIy4Y€HHBIE PE3YJIbTAThI, IOJIBOAUT UTOT 3aHATHUIO B 11eJI0M. [Ipu BEICOKOM YpOBHE IOATOTOBKU
CTYAECHUYECKOH IPYIIIbI OTAEIbHbIC PYHKIUHU BEIYLIEr0 MOKHO TOPYUYUTh OJTHOMY U3 CTYJIEHTOB. B
cilydae He0OOXOMMOCTH, IIpenojaBaTesb OKa3bIBaeT €My HOIEPKKY, a IIPU MOABEIEHUH UTOTOB -
JlaeT OLIEHKY paboTe BeaylLero.

AxTuBHas paboTa CTyJeHTa Ha IPAKTUYECKOM 3aHATHH YUUTHIBAETCS IIPU ONIPEICIICHUN
WUTOTOBOM OLICHKH €r0 3HaHUM 110 JUCLHHUIIMHE Ha 3a4eTe.

CamocrosiTenbHas padoTa o AUCUUIIIIMHE MPEANoIaraeT: BbIIIOJIHEHUE CTYIEHTaMH
JIOMAITHUX 3a/laHui. JlomaliHue 3aaHus sIBISIFOTCSL, KaK IMPaBUII0, TPOJODKEHUEM TPAKTHUECKUX
3aHATUH U COJIEHCTBYIOT OBJIA/ICHUIO IPAKTUYECKMMH HABBIKAMU 10 OCHOBHBIM pa3Jieiam
mucuuiuiHbl. CamocTosTeNnbHas padoTa CTyIEHTOB IPEeAIoiaraeT U3yuyeHne TeOpeTHIeCKoro u
IPAaKTUYECKOI0 MaTepuaia Mo akTyajJbHbIM BOIIPOCaM AMCLUIUIMHBL. PexoMenayercs
CaMOCTOSITENIbHOE U3yueHHe yueOHOM U HayqHOH JIUTepaTypbl, HCIOIb30BaHUE CIIPABOYHOM
JUTEPATYPHI U JIP.

[Tpu BeIaUe 331aHUI HA CAMOCTOSTENLHYIO paboTy ucmoib3yercs auddepeHnnpoBaHHbII
NOJXO[ K cTyJeHTaM. [lepen BBIMOIHEHHEM CTyIEHTaMU CaMOCTOATEIbHOW BHEAY IUTOPHOMN
paboTHI MpenoaBaTelib IPOBOAUT HHCTPYKTAX MO BHIMOIHEHUIO 33/1aHUS, KOTOPBIA BKIIFOYAET:
LeJIb 3/1aHHUs, €T0 COJepKaHUEe, CPOKH BBIIIOJIHEHUS, OPUEHTUPOBOYHBINA 00BEM pabOThI, OCHOBHBIE
TpeOOBaHUs K pe3ysbTaTaM padoThl, KpUTEPUHU OLIEHKHU. B mporiecce mHCTpyKTaxa mpernoiaBaTeib
HpPEayNPEkaAaeT CTYIEHTOB O BO3MOXKHBIX TUITMUHBIX OIINOKAX, BCTPEYAIOLINXCS MPH BHIIIOJIHEHUH
3aganust. MTHCTpyKTax MpOBOIUTCS MPENoAaBaTeieM 3a cueT 00beMa BpeMEHH, OTBEIEHHOTO Ha
W3Y4YECHHUE JUCLUILINHBI.

Texymmii KOHTPOJIb OCYIIECTBIISIETCS HA JTA0OPATOPHBIX 3aHATHUAX, TPOMEXKYTOUHBIH
KOHTPOJIb OCYIIECTBIIAETCA Ha U] PepeHInpOBaHHOM 3a4€Te B TUCbMEHHOM (YCTHOM) hopme.

CamocrosiTenbHast paboTa OCyIIECTBISETCS WHINBUIYATBHO.
KoHTponb caMocTosTenbHON pabOTHl OpraHu3yeTcs B IByX opmax:
® CaMOKOHTPOIIb U CAMOOIICHKA CTY/ICHTA;

® KOHTPOJIb CO CTOPOHBI IIpenogaBaTeiel (TEKYLUI U IPOMEKYTOUHBIN).

Texymuit KOHTPOJIb OCYIIECTBIISIETCS HA MPAKTUYECKUX 3aHATHIX, TPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIIIETCS HA K3aMeHe B MUCbMEHHOM (YCTHOMI) dopMe.

e KpurepusiMu OIIeHKH pe3yIbTaTOB CAMOCTOSITENIbHOM pabOThI CTyI€HTA SBISIOTCS:
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yYpOBEHBb OCBOEHUS CTYJCHTOM y4eOHOIr0 MaTepuana,

YMCHUS CTYACHTA UCTIOJIB30BATh TCOPCTUUCCKUC 3HAHUS ITPHU BBIITOJIHCHUN

MPAKTUYCCKHUX 3aa4;

c(hOpMUPOBAHHOCTH KOMITETECHITUY;

O(bOpMJ'IeHI/IC MaTt€purajia B COOTBETCTBUU C Tpe6OBaHI/I${MI/I.

7 @oH]I OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3y/JbTATOB 00y4YeHus!

B mpouecce 00yueHUsT HCMONB3YIOTCS CIEAYIOUINE OIEHOYHbIe (OPMbI CaMOCTOSTEIbHON

pa6OTBI CTYACHTOB, OLICHOYHBIC CPCACTBA TCKYWICT'O KOHTPOJIA YCIICBACMOCTU U IMPOMEIKYTOUYHBIX

aTTECTaIlUU:

- IOMaITHUE 3aJ]aHNsI M UX 3aIlNTa;

- ¢ depeHITPOBAHHBIN 3a4ET.

Py6esxnas mpoBepka 3HaHUM B paMKaX OTJEJIbHBIX MOAYJIEH MPOBOIUTCS B JOPME KOHTPOIIS
BBITIOJTHEHHS TPAKTUUECKUX U JIOMAIIHUX 3aJaHuil. TemaTuka JOMalIHUX 3aJaHUid, COOTBETCTBYET
OCHOBHOMY COJICP)KaHUIO JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUNA. ITOTOBBIM KOHTPOJIb 3HAHUN TIO

JUCHUIINIMHE ITPOBOJUTCS B Q)opMe OK3aM€Ha B IIATOM y‘le6HOM CEMCCTPC.

7.2 lIkana u KPUTEPUU OLIEHMBAHUSA Pe3yabTATOB 00y4eHH s

[Toka3zaTenem olleHUBaHHS KOMIIETSHIIMA Ha PA3JIMYHBIX dTarmax ux (OpMUPOBAHUS SBIISIETCS

JOCTIDKEHUE 00YYaOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYSHHS M0 JUCUUIUINHE (MOJIYIIIO):

OIIK-3 CnocobeH Hcno/ib30BaTh HEOOXOANMbIe MaTeMAaTHYeCKHe METO/IbI IUIsl pellieHus 3aa4 Mpo¢deccHOHAIbLHOI

nesaTeJLHOCTH
Kpurepun oneHnBanus
IToxa3aTeanb
2 3 4 5
3HATH: -OO0yuaromuiicst He OOyJatommiics OOy4Jarontuiics OO0yJatonmiics
- OCHOBHBIE IIOHATUS M [3HAKOM C OCHOBHBLIMH IEMOHCTPHPYET HETTOTHOE |[IEMOHCTPUPYET IEMOHCTPHPYET
OTIpE/ICTICHUS U [MOHSATHSIMH 1 COOTBETCTBHE CIICIYIOIINX |COOTBETCTBUE [TOJIHOE COOTBETCTBUE
CBOMCTBA OOBEKTOB OIIPENEICHUAMU U SHAHUW U YMEHUM: CIIEAYIOIINX CIEAYIOIINX

IUCKpeTHOU
MaTeMaTHKH,

- OCHOBBI TEOPHH
MHOYECTB;

- OCHOBHBIE TIOHSATHUS
Teopun rpad)oB, TEOPUU
KOJUPOBAHUS;

- JIOTUKY TIPEJUKATOB U
OWHAPHBIX OTHOIICHUH;
-OCHOBBI
KOMOMHATOPHOTO
aHaN3a;

- CBOiicTBa OMHAPHBIX
OTHOIIICHUI;

- CBOMCTBA oepanuii
HaJl MHOYXKECTBAMHU;
YMeTh:

-BBINOJIHATD ONepaluu
HaJl MHOXECTBaMH,
[IPUMEHSTD armapar
TEOPUH MHOXKECTB ISl
pemeHus 3aaag;

CBOMCTBAMH OOBHEKTOB

IMCKPETHOM MaTEeMaTHKH,

HC 3HACT

OCHOB TCOPUH MHOXKECTB,

Teopun rpa)oB, TCOPHU
KOIAMPOBaHMUS;

He 3Haer noruky
[IPEIKATOB M OMHAPHBIX
OTHOIIICHUH,

OCHOB KOMOHMHATOPHOTO
aHaju3a, CBOMCTB
OMHAPHBIX OTHOIICHUH;
CBOWCTB oIepauui HaJl
MHOKECTBAMU;

HE yMeeT:

BEITIOJTHATH ONICPAIIH
HaJI MHOXXECTBaMH,
[IPUMEHSATP anmapar
TEOPUU MHOXECTB IS
peleHus 3a1a4,
-BBITIOJHSTH OIIEPALIUU
Ha/1 IpeAnKaTaMu,

OCHOBHBIC IIOHATHUA U

OIIpeJIeJICHUS U CBOMCTBA

00BEKTOB TUCKPETHON
MaTeMaTHKH, OCHOBBI
TEOPHH MHOXKECTB,

OCHOBHBIC ITOHATUA TCOPUHN

rpadoB, TEOpHUH
KOJIMPOBAHMUSL, JIOTHKY
[IPEANKATOB U OMHAPHBIX
OTHOIIIEHUM, OCHOBBI

KOMOMHATOPHOTO aHAJIH3a,

- cBOifcTBa OMHAPHBIX
OTHOIIIEHUH,

CBOMCTBA ornepanuii HaJ
MHOKECTBAMH,

BBITIOJITHCHUE OTI€pallui Hal

MHOXXCCTBaMU,
IMIPUMCHCHUC allllapaTta
TCOPUU MHOKECCTB JId
peuIcHu:A 3a1a4,

BBIIIOJIHCHUE OII€pallui Hal

IpeauKaTaMu,

3HAHUW U YMEHUU:
OCHOBHbBIE IIOHSATHS U
oTpesieNieHus] U
CBOIiCTBa OOBEKTOB
IUCKpPETHON
MaTEMAaTHKH, OCHOBBI
TEOpPUU MHOKECTB,
OCHOBHBIC TTOHSTHS
Teopuu rpad)oB, TCOPHU
KOJUPOBAHUSI, JIOTUKY
MpeInKaToB U
OMHAPHBIX OTHOIICHUH,
OCHOBBI
KOMOWHATOPHOTO
aHaJn3a, - CBOMCTBA
OMHAPHBIX OTHOIICHUH,
CBOMCTBA Onepauuii Haj
MHOXKECTBAMHU,
BBITIOJTHEHHUE Ollepalun
HaJ MHOX>XCCTBaMH,

3HAHUW U YMEHUMN:
OCHOBHBIC TIOHATHS 1
ompeeneHus 1
CBOMCTBAa 00BEKTOB
TUCKPETHON
MaTeMaTHUKU, OCHOBBI
TEOPUU MHOKECTB,
OCHOBHBIE TIOHATHS
Teopun rpados.,
TEOpUN KOJUPOBAHMUSI,
JIOTUKY MPEANKATOB U
OGUHAPHBIX
OTHOIIIEHHUH, OCHOBBI
KOMOMHATOPHOTO
aHaju3a, - CBOMCTBA
OUHapHBIX
OTHOIIICHHH,
CBOICcTBa onepauuit
HaJl MHOKECTBaAMH,
BBITIOJTHEHUE
onepanuu HaJl
MHO>ECTBAMH,
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- BBINOJIHATH OIEPALnU
HaJ

[peAnKaTaMu,
3anKCchIBaTh 00J1aCTH
NCTUHHOCTH
[PEANKATOB;

- HAXOJIUTh
XapaKTEePUCTUKU
rpadoB, BEIICIAT
CTPYKTYpHEIE
0coOeHHOCTH Tpad)oB,
HCCIIeI0BATh Tpadbl
Ha 3a/laHHbBIC
CBOICTBA, CTPOUTH
1t rpagoB
CTPYKTYpHBIE
[peICTaBICHUS
3a7aHHBIX TUIIOB,
[IPUMEHSTD arnmapar
Teopun rpad)oB s
[pELICHHUS TPUKIIATHBIX
3a/1a4;

- BBINOJIHATH OTEPALNU
HaJ

0TOOpaKEHUSAMH U
[0/ICTAHOBKaMH,
BbIJICJISITh
CTPYKTypHBIE
0COOEHHOCTH
0TOOpaKCHHUIA.

3aIMCHIBATH 00IaCcTH
NCTHHHOCTH
[pEeIUKATOB,
HAXO/UTh
XapaKTePUCTUKH
rpadoB, BBIICTATH
CTPYKTYpHBIE
ocobeHHOCTH TpadoB,
HCCIICIOBATh Tpadbl
Ha 3a/laHHBIC
CBOMCTBA, CTPOUTH
s rpadoB
CTPYKTYpHBIE
[peCTaBICHU
3aJaHHBIX TUIIOB,
PUMEHSTh anmnapar
Teopur rpadoB st
peLICHUS TPUKIIATHBIX
3a71a4, - BBITOJNHSITH
oreparyy Haj
0TOOpaKCHUSAMH U
[OACTaHOBKaMHU,
BBIICIISATD
CTPYKTYpHBIC
0COOCHHOCTH
0TOOpaKCHHIA.

OTIpeAIeIATh 00IacTH
NCTUHHOCTH IIPEANKATOB,
HaXOJUTh
XapaKTEePUCTUKU

rpadoB, BEIIETATH
CTPYKTYpHBIE
ocobeHHoCcTH TpadoB,
nccienoBaTh rpader

Ha 3aJaHHBIC CBOMCTBA,
CTPOUTH IS TpadoB
CTPYKTYpHBIE
[IPEACTaBICHUS
3a7aHHBIX TUIIOB,
[IPUMCEHSATD ammnapaT
Teopuu rpadoB s
[pELICHUS! TPUKIIAIHBIX
3a71a4, BBIIOJIHATD
oreparuy Haj
OTOOpaKCHUSAMH U
[10/ICTAHOBKAaMH, BBIJIEIISATh

CTPYKTYPHBIE OCOOEHHOCTH

0TOOpaKCHHH.

pUMEHEHHE anmapara
TEOPUH MHOXKECTB LIS
peueHus 3a1ad,
BBITIOJTHEHHE ONIepaluu
HaJl TpeKaTaMu,
OTpENeNATh 00IACTH
NCTUHHOCTH
[pEe/INKaTOoB,

HAaXOIUTh
XapaKTePUCTUKH
rpadoB, BEIICIATH
CTPYKTYpHBIE
0cobeHHOCTH TpadoB,
HCCIIeI0BaTh Tpadsl

Ha 3aJ]aHHbIe CBOHCTBA,
CTPOUTD A5t rpadoB
CTPYKTYpHBIE
[pe/ICTaBICHUS
3a7aHHBIX TUIIOB,
MPUMEHSTD arnmapar
TeOpHH rpadoB s
PELICHHUS TPUKIIATHBIX
32124, BBIIOJIHATD
oIepany Haj
0TOOpaKEHUAMH
M0JICTAHOBKaMH,
BBIIEIATh CTPYKTYPHBIE
0COOCHHOCTH
0TOOpaKEHHIA.

[pPUMEHEHHE anmnapara
TEOPHH MHOXKECTB JUIS
pereHus 3aj1ad,
BBIITOJTHEHHE
oreparyy Haj
NpeuKaTaMH,
OMPENENATh 00JIACTH
UCTUHHOCTH
[PEIUKATOB,
HaXOAUTh
XapaKTePUCTUKH
rpaoB, BEIIEIATH
CTPYKTYpHBIE
0COOEHHOCTH TpadoB,
uccie0Barh rpadsl
Ha 3aJlaHHbIe
CBOMCTBA, CTPOUTD JIJIS
rpagoB

CTPYKTYPHBIE
Hpe/ICTaBICHUS
3a1aHHBIX THIIOB,
[PUMCHATD armapar
Teopuu rpadoB s
[pEeLICHHS TPUKIIATHBIX
33124, BEITIONHATh
oIlepaLyu Hal
O0TOOpaKCHUSIMHU U
MOICTAHOBKaMH,
BBIJACIIATH
CTPYKTYpPHBIE
0COOEHHOCTH

O0TOOPaKCHUIA.

IIkanabl oeHUBAHUS peE3yJabTATOB ATTECTAlMM U UX OITUCAHHE:

Dopma ammecmayuu: ougghepenyuposannoii 3auém.

[IpomexyTouHas arTectanus oOydaromuxcss B ¢opMme aAuPPEepeHInpPOBAHHOTO 3a4éTa
MPOBOAMTCS IO pe3yjbTaTaM BBIIOJHEHUS BCEX BHJIOB Yy4yeOHOW palOThI, IPETyCMOTPEHHBIX

y‘le6HLIM IUIAHOM MO JAaHHOM JUCHUILINHE (MOIIYJ'IIO), Ipru 35TOM YUUTBIBAOTCA PE3YJIbTATHL

TCKYIICTO KOHTPOJIAA YCIIEBACMOCTH B TCUCHUC CEMCCTpaA.

OHCHKa CTCIICHU JOCTHIXXCHUHA

06yLIaIOH_II/IMI/ICSI INIAaHUPYEMBIX PE3YyJIbTATOB o6yquH5{ MO0 JHUCIMUIIIIMHC (MO,I[yJ'IIO) MMPpOBOAUTCA

npenoaaBareyicM, BEAYIIHUM 3aHATUSA 110 JUCHUIIIINHE (MOIIYJ'IIO) METOJOM 3KCHCpTHOfI oneHku. Ilo

UTOTaM MPOMEKYTOYHOM aTTECTAIMH 10 TUCHUILTHHE (MOIYIIIO) BHICTABIISIETCS OIEHKA «OTIIMYHOY,

«XOpouo», KyAOBJICTBOPUTCIIbHO» WU «HCYAOBJICTBOPUTCIBHO).

IlIxaja oneHNBaAHUA

Onucanmne

OTiIn4YHO

CUTyal1H.

BrimorHeHB! Bce BHIBI y4eOHOW pabOTHI, NMPEAyCMOTPEHHBIE YYEOHBIM IIAHOM.
CryaeHT JeMOHCTpUPYET COOTBETCTBHE 3HAHUI, YMEHUI, HaBBIKOB, IPUBEICHHBIX B
TaOnunax TIokas3arenei, onepupyeT IpUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HABBIKAMHU, IPUMEHSAET UX B CUTYaIUsIX MOBBIIIEHHON CII0KHOCTU. IIpu 3TOM MOTyT|
OBITH JIONYIICHbl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTpyAHEHHUS IpH
AQHATUTUYECKUX ONEpalysX, IEPEHOCe 3HAaHUI U YMEHHUH Ha HOBbIE, HECTAHIAPTHBIE
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Xoporo

BhinosHeHbl Bce BHIbI Y4eOHOW paboThl, MPEIyCMOTPEHHBIE YUEOHBIM ILUIAHOM.
CTyAeHT IeMOHCTPHPYET HEMOJHOE, MPaBUIbHOE COOTBETCTBHE 3HAHHUM, YMEHUH,
HaBBIKOB IPHUBEACHHBIM B TaONHIAX MOKa3aTelei, JTUOO0 eCclu TpH 3TOM ObLIN
TIOITYIICHBI 2-3 HECYICCTBEHHBIC OIITHOKH.

y)lOBJ'IeTBOpI/ITeJ'H)HO

BeImoTHEHBI BCe BHIBI yUCOHOW Pa0OTHI, MPEAYCMOTPCHHBIC YYCOHBIM ILIAHOM.
CTyAeHT AEMOHCTPHPYET COOTBETCTBHE 3HAHHIA, B KOTOPOM OCBELICHA OCHOBHAs,
Harboiee Ba)kHas 4acTh Marepualia, HO TMPH 3TOM JOMYyIIeHa OJHA 3HAYMTENbHAS
omr0Ka WK HETOYHOCTD.

HeynosneTrsoputensHO

He BbInoNIHEH 0/1MH MiIM OoJiee BUIOB YUeOHOU paboThI, MPEyCMOTPEHHBIX yUeOHBIM
w1aHoM. CTyIeHT NEMOHCTPUPYET HENOIHOE COOTBETCTBHE 3HAHWI, yMEHHH,
HaBBIKOB, IPHBEICHHBIX B TAaOMUIAX MOKa3aTeleH, IOIMyCKAOTCs 3HAYHTEIIbHBIC
OLIMOKH, IPOSIBIISICTCS. OTCYTCTBHE 3HAHUN, yMEHHUH, HABBIKOB TI0 PsILy TOKa3aTeneH,
CTYZIEHT HCIBITHIBACT 3HAYUTENBHBIC 3aTPYAHEHHS NIPH OTICPUPOBAHNY 3HAHUSIMH H
YMEHUSIMU TIPH MX IEPEHOCE Ha HOBBIE CHTYAIHH.

7.3 OueHoYHbIE CPeICTBA

7.3.1. JomamHsis padora

Jist ;JaHHOTO HEOPHEHTHUPOBAHHOTO rpada HAKMCATh MaPIIPYT, 1IETIb,

IPOCTYIO 1IeTlb, LIUKJI, TPOCTOM IIUKJI, MATPHILy CMEXHOCTEH (COCEeCTa BEPILIUH) U
MaTpUIly MHIMJIEHIUH (IpUHAAJIEKHOCTH BepInH U pedep). [IpeobpazoBath
JTAaHHBIM HEOPHUEHTUPOBAHHBIHN Irpad B OPMEHTUPOBAHHBIN U HANKUCATH JUI HETO
OpMapuIpyT, Iy Th, IPOCTOU ITyTh, KOHTYP, IPOCTOM KOHTYP, MaTPUILLy CMEKHOCTEN
Y MaTpULly MHIAJEHII.

Haiitu kpatuaiimmii myTh MeXay BepiinHamu s=vl, t=v4 B

Harpy>K€HHOM CBS3HOM OPUEHTHPOBAHHOM rpade

G =(V,E) = (V={v1,v2,v3,v4,v5v6,v7,v8,v9}, E={{vl,v2},(v1,v7){vl,v8},
{v1,v9},{v2,v3}{v2,v7}{v2,v9}{v3,v4} {v3,v6}{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) paBeH N(i 2 +j 2 )+i 2 +j 2 +i+j no Moaymto
10 (ocTtatok oT nenenust wij Ha 10). N ecTb HOMEp BapuaHTa.
HeopuentupoBannblie pedpa (IpoxoIuMble B 000MX HApaBJICHUSAX) yKa3aHbI B
¢urypssix ckoOkax. OpueHTHpOBaHHBIE peOpa yKa3aHbl B KPYIJIBIX CKOOKaX.
TpeTbst KooparHaTa pedpa ecTh €ro Bec.

[TpoBeputs, siBisieTcs iu rpad U3 3aaaun 1 sisepoBsiM (eciau rpad He SHUIEPOB, TO
JIOCTPOUTH €ro J0 ditneposa rpada) U HAWTH B HEM JiiNIepOB UK. B34Th HOMEp BapuaHTa,
1101 KOTOPBIM CTOMUT (haMUJIUSI CTYAEHTA B ayIUTOPHOM JKypHaJe.

B Henarpy:xennom rpade G u3 3a1a4yu 1 ¢ MOMOIIBIO aNTOPUTMA yAATICHUS [UKIHYECKUX
pebep HalTH PyHIaMEHTAbHYIO CUCTEMY IIMKIIOB U COOTBETCTBYIOIINE MHOXKECTBO XOP]I,
Kapkac, Bce pyHIaMeHTalbHbIe cedeHus (pa3pessl).

B HenarpyxxenHom rpage G u3 3a1auu 1 ¢ HTOMOIIBIO alrOpuUT™Ma
HaJ/ICTpauBaHUs pedep HalTH KapKac U COOTBETCTBYIOIIME MHOKECTBO XOP/I,
(dyH/IaMEHTaJIbHYIO CUCTEMY IIMKJIOB, Bce (hyHIaMeHTaIbHbIE CeUeHUs (pa3pesbl).

B HarpyxenHom rpade G u3 3agauu 1 HallTH KpaTyaimumii

(HauMeHbIIHH 10 Becy) KapKac U COOTBETCTBYIOILME MHOKECTBO XOP/I,
(byHIaMEHTaJIbHYIO CUCTEMY LIUKJIOB, Bce (hyHIaMEHTalIbHbIE CEUeHUS (pa3pesbl).
Bec wij HeopueHnTupoBanHoro pedpa (vi,vj) ¢ i<j paBeH N(i 2 +j 2 )+i 2 +j 2 +i+j no
moayito 10 (octatok ot nenennst wij Ha 10). N ecTh HOMep BapuaHTa.

B nannom nBynonsHoM rpade G = {U,V,E),
U ={x1, x2, x3, x4, x5, x6}, V ={y1, y2,y3, y4, y5, y6, y7},
E ={(x1, yl1), (x1,y2), (X1, y5), (X2, y1), (X2, y3), (X2, y5), (X3, y1), (X3, y6),
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(x4,y3), (x4, y4), (x4, y6), (x4, y7), (X5, ¥5), (X5, y7), (X6, y4), (x6, y6), (x6, y7)}.
HallTH COBEpIICHHOE MapocoueTanue. Ecim ero HeT, To yka3aTh NOJyYUBILIECECS
MaAaKCUMAaAJIBHOC napocoquaHHe.

JIns yKa3aHHBIX MHOYKECTB HalWTH CHCTEMY Pa3JIMYHBIX MIPEACTaBUTEIICH.
Al ={1,2,5}, A2={1,3,5}, A3={1,6}, Ad={3,4,6,7}, A5={5,7}, A6 = {4,6,7}.

[TocTpouTh HaubOJIBIIIEE TIO BECY COBEPIICHHOE MTAPOCOYECTAHUE B

MIOJTHOM JIBYZOJIBHOM Tpade

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

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

¢ BecaMu pedep, 3alaHHbIMU B 4 x4-maTpuiie A = [aij], rie Bec aij pebpa eij =

(xi,yj) paBer N- (i 2 +j 2 )+i 2 + j 2 +i+j mo mMozyaio 10 (ocTaTok OT
IeJleHUA wij Ha

10). N ectb HOMEp BapuaHTa.

10

[Toctpouts maockoe n3o0paxkenue rpada, eciid ’TO BO3MOXKHO.

11

B 3apannom HeopuentupoBanHoM rpade G u3 3axaun 10 HaiiTH BCe MakCUMaJIbHBIE U BCE
HauOoJIbIIME BHYTPEHHE YCTONHYMBBIE (HE3aBUCHMBbIE) MHO>KECTBA BEPIIIHH.

12

B 3aganHom opuentupoanHoM rpade G u3 3agaun 11 HaifTu Bce MakcuMallbHBIE U BCE
HauOO0JIbIIME BHYTPEHHE YCTOWYUBbIE (HE3aBUCHMbIE) MHOKECTBA BEPILHUH.

13

B 3amannom HeopueHTHpOBaHHOM rpade u3 3afauun 10 HaiiTu Bce
MUHHMMAaJIbHBIE U BCE HAUMEHBIIINE BHEIIHE YCTOWMUUBBIC (JOMUHHUPYIOIINE)
MHO€ECTBA BEPIIMH.

14

B 3agannom opuenTupoBanHoM rpade G u3 3agauu 11 Haiitu Bce
MUHHMMAJIbHbIE U BCE HAUMEHbILINE BHEIIHE YCTOWYMBBIE (JJOMUHUPYIOIIHUE)
MHO’KECTBA BEPILHH.

15

Haiiti xpoMaTrueckoe 9ucio rpada U ONTHMATBHYO PACKPACKY
rpacda G u3 3anaun 1.

16

Haittn MaKCHMaHbHBIﬁ IIOTOK U MHHHMaHBHBIﬁ pas3pe3 Me)KI[y
BEPILMHAMU S U t B TPAHCIOPTHOM CETH C OPUEHTUPOBAHHBIM I'padhoM
G=(V.E), rne
V=1{s,1,2,3,4,5,6,7,8,9,10,11,12,13,t), cauraem, uto s =0, t = 14.

E ={(5,1),(5,2),(s,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),(7,0).,(8.1),(8,9),(8,12),(9,6),(9,10),(9,1),
(10,),(11,1),(11,12),(12,13),(13,8),(13,D)}.

Bec wij gyru (i,j) paBes mod(N-(1 2 +j 2 )+i2 + j 2 +i+j, 10) + 5, rze
mod(a,10)

€CTh OCTAaTOK IpH jaeneHuu a Ha 10. N ecTb HOMep BapuaHTa.

17

HaiiT uncno oxxepenuii, KOTOpble MOXKHO COCTaBHTh U3 CEMHU OYCHH He 0oJiee ueM m
11BeTOB. UKCII0 IBETOB M paBHO YUCITy OYKB B (pamMuinu cTyaeHTa. BepimmHbl 0003HAYUTH
OykBamu pamuninu cTyaeHTa. Hegocrarome OykBbI B34Th U3 andaButa. He 101KHO OBITH

TOBTOPOB OYKB.

18

Haiitn yncino pa3nuyHbIX pacKpacoK BEPIIMH MHOTOTpaHHUKA M B
He Oojiee yeM m 1BeTOB. MHOrorpaHHuk M COCTaBII€H U3 JBYX OJMHAKOBBIX
MPaBWJIbHBIX YETHIPEXYTOJIbHBIX MUPAMHU/] C OOIIMM OCHOBAaHUEM M BepUINHAMH,
PacroI0KEHHBIMHU IO pa3HbIe CTOPOHBI OT OCHOBaHUA. bOKOBBIE I'paHu €CTh
paBHOOEIpeHHBIE HEPAaBHOCTOPOHHUE TPEYTOJIbHUKU. YHCIIO IIBETOB M PaBHO
ymcity OykB B (haMuInu cTyieHTa. BepinHbl MOMeTUTh OyKBaMU (paMIIINU.
Henocratomye OykBbl B3ATh U3 aidaBuTa. He 10MKHO OBITH TOBTOPOB OYKB.

19

ITo nannomy nepeBy T Haittu koxa C Ilprodepa. 3arem no koxy C Haiitu emy
COOTBETCTBYHOLIEE J1epeBo T.

20

Haiitn pemenne JNHEWHOIO HEOAHOPOAHOTO PEKYPPEHTHOTO YPABHEHHUS C TIOCTOSIHHBIMH
KO3 PHULIHEHTaAMHU.
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21

3anava 21.1. IlpenonaBarens npuHUMaeT 3aueT B rpymnme u3 N+10 genosek.
Haiiti yncio BapuaHTOB 04EPEAHOCTH OMPOCA CTYIEHTOB. N €CTh HOMEp
bamunuu ctyneHTa B ayaquropaom xypaaiue. Otser. P(N+10).
3amaua 21.2. B xaranore 6ubnroreku npuBeaeHbsl HauMeHoBaHus N+100
Pa3IMYHBIX XKypHAI0B. HalTH 4uciio croco®oB BEIOOPA MATH MOMAPHO PA3THUHBIX
)kypraioB? Oteer. C(N+10, 5).
3anaya 21.3. V aHrinM4aH NpuHATO JaBaTh JETAM HECKOJIBKO HMeH. CKONbKUMU
crocobaMu MOKHO Ha3BaTh peOEHKa, €clii eMy Jar0T TP UMEHH, a O0IIee YUCIIO
umeH paBHO N+300? CriocoObl, OTIIMYAIOIIMECS NI TOPSIIKOM UMEH, CYUTATh
pazmuuabsiMu. OtBeT. A(N+300, 3).
3anaga 21.4. CKOJIBKUMU CIIOCOOAMU MOXKHO BBIOpATh 7 JEJIeraToB Ha
koH(pepennuio ot kojuiektuBa B N + 200 uenoek? Oteer. C(N+200, 7).
3amaua 21.5. I'pynna u3 N + 10 cTyAeHTOB J10JKHA ¢aTh S 3k3aMeHoB. KakoBo
YHUCJIO BO3MOKHBIX PAaClUCaHUM cliauu 3k3ameHoB? OTBer. 5!
3anava 21.6. B paiione umeercs N + 10 namaraukos. Bpems nos3sossier
OCMOTPETH TOJBKO 3 U3 HUX. YKAKUTE YUCIO BO3MOKHBIX MapuipyToB. [Topsimok
IIPOXOKAEHUS MapIpyToB cymectBeHeH. Oteer. A(N+10, 3).
3anmava 21.7. CtygeHTam npeanokeHo Ha BbIoop N + 5 ryMaHUTapHBIX KypCOB.
CxkoyibkuMu crioco0aMu CTyACHT MOXKeT BbiOpath 3 u3 Hux? Oteer. C(N+5, 3).
3amaua 21.8. Cxonbkumu crioco6amu MOxHO paccaguTh N + 20 cTyaeHTOB (110
OJIHOMY 32 KaXXJIbIM KOMITBIOTEPOM) B JUCIUICHHOM Ki1acce, ocHaIeHHoM 20
komnbrorepamu? Homepa kommnbsrorepoB cymectBeHHbl. OTBeT. A(N+20,20).
3amaua 21.9. B copeBHOBanuu yuactBytoT N + 15 ciopTcMEHOB. YKaxuTte
YHCII0 BAPUAHTOB OYEPEAHOCTH UX BbicTymuieHus. Otet. P(N+15).
3anaua 21.10. B otnene padortaer N + 12 cOTpyIHUKOB, KOTOPbIE MOTYT
YXOAUTH B OTIYCK TOJIBKO 110 0AHOMY. CKOJIbKO BapHaHTOB PACIIPEAEICHUS
OTIIyCKOB B roj] Bo3M0oxHO? OTBeT. A(N+12, 12).
3anava 21.11. B kuocke umeercst N + 10 coproB MOpPOKEHOT0 OMHAKOBON
cTouMOCTH. CKOJIBKUMH CIIOCO0AMH MOKHO KYIUTh 3 MOPLUH MOPOKEHOI'0
nonapHo pa3nuuHbix coptoB? Oteer. C(N+10, 3).
3amava 21.12. I'pynmna u3 N + 23 yenoBeka JA0KHA BBIMOIHUTH 1a00PaTOPHYIO
paboty. CKOIBbKUMHU cIIOcOOaMH MOKHO pa3OUTh IpyNily Ha Opurassl mo 3
yenoBeka B Opurane? Otsetr. C(N+23, 3).
3anava 21.13. CocTaBuTh rpaguk OTIyCKOB Ha SIHBaph, peBpaib, MapT. B
SIHBape B OTIYCK JOJDKHBI yiiTu 1=N + 10 uenosek, B ¢peBpasie s = N + §, B mapre t
=N + 15. CkonbkuMu cioco0aMu MOKHO COCTaBUTh IpaduK, €ClId B OTJENE N =
150 uenosex?
3anava 21.14. Ckonpkumu criocodamu myteM Boidopa u3 n = N + 100 yenoBek
MOKHO COCTaBUTh KOMHCCHIO, COCTOSILIYIO U3 I = | npexncenarens, s =3
3aMecTuTeNel U t = 5 psIIOBBIX YJICHOB?
3anava 21.15. na npemupoBanus n = N + 12 cOTpyAHMKOB KYyTUJIEHBI
cnenytromue kauru: “TlamstHukun MockBel”, r = 3 sx3eMIuispa, “@oHTaHbI
[Tereproga”, s = 4 sxzeMiuispa, “Bonorojckue kpyxepa”, t = 5 3K3eMIUISIPOB.
CKonpKUMHU crIOCOOaMH MOKHO paclpeieanTb KHUTu?
3anaya 21.16. Han =N + 100 cotpyaHukoB BbiaeneHo 11 nmyTeBok: r=2 B
canaropuii “J/lopoxoBo”, s = 5 B caHaropuid “OHeprus’, t =4 B caHaTOpUH
“3BeHuropon”. CKOJIBKUMH CIIOCOOAMU MOXHO pacipeieuTh MyTeBKU?
3amaua 21.17. [{ns oxpasl 31aHus TpeOyeTCs HApsI U3 8 YEIOBEK. I = 2 U3 HUX — JIJIs
OXpaHbl BXO/a, s = 2 /711 OXpaHbl cerida u apxuBa, t = 4 g narpyaupoBanus. CKOJIBKUMU
croco0aMu MOKHO chopMupoBaTh Tako Hapsia, uMes n = N + 20 genoBek?
3anava 21.18. B yupexxnenuu n = N + 300 corpyaHukoB. CKOJIBKO BapMAHTOB Ha3HAYECHHUS
aJIMMHHCTpPAIMK BO3MOXHO, €CJIM aIMUHHUCTpAIMS JOJIKHA COCTOATh U3 T = 1 AUpeKTopa, S
= lrnaBHOro MHXeEHepa U t = 3 3aMecTUTeNeH?
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3anava 21.19. Jlnsg oxpaHsl 37aHUS HAZl0 BBIACINUTD Haps U3 8 UeJIOBEK: I' = 2 JUId OXpaHbl
BXOJ1a, 10 ofHOMY: s = 1 + 1 =2 1 oXpaHnsl ceiiha u apxuBa (C y4eTOM pacrpeaesIeHUs
oOsi3anHOCTEH), t = 4 U1 naTpynupoBaHust. CKOIBKHMHU CIIOCOOaMH MOKHO BBIJICIIUTh
TaKoM Hapsl uMes B pacriopsikeHu n = N + 20 yenoBek?
3anaua 21.20. CKOJIBKMMHU CIOCOOAMH MOKHO PACIPEAeNIUTh 6 IMEHHBIX CTUIICHIUI MEXITY
N + 100 oTmmuanKaMH, ecli uMeeTcsa 1 ctuneHausd uMeHu M1, 2 ctuneaaun uMean M2, 3
CTUTNIEHIUU UMeHu M3?

22

3agaya 22.21. B HEKOTOPOM s3bIKE MPOrpaMMHUPOBAHUS UMS TIEPEMEHHON MOXKET COCTOSITh
u3 n =N + 7 necaTH4HbIX U(p U JTATUHCKUX OyKB, MPUYEM UMS IEPEMEHHON MOKET OBIThH
T000H TTOCIIeIOBATEILHOCTHIO U3 OYKB M (P (C TOBTOpaMU CUMBOJIOB) JIFOOOU JTHHBI 1, 1
<=1 <=n. CKOJIBKO pa3IUYHBIX UIMEH MIEPEMEHHBIX BO3MOKHO B 3TOM S3bIKe?
3agava 22.22. N + 5 manpuukoB U N + 5 1€BOUYEK C MOMAPHO Pa3IMYHBIMU UMEHAMU
JOJDKHBI OBITH paccaxeHsl B psijl. CKOJIBKMUMHU CIIOCOOAMH MOKHO 3TO CHIeNaTh, €CIH
a) Bce MaJIbUMKH JIOJKHBI CUIETh HA CaMbIX JIEBBIX MeCTax?
0) HUKaKKE [Ba MAIbYUKA HE JIOJDKHBI CHIIETh PAIOM?
¢) Mama u Ilets 10JDKHBI CHACTH PIOM?
3amaua 22.23. CkoapKkuMu criocodamu MOkHO pacctaBuTh N + 10 manpunkoB u N + 5
JICBOYEK TaK, YTOObI HUKAKUE JBE ICBOUYKU HE CTOSUIU PSAOM:
a) B muHUI0? 0) B Kpyr?
3anaua 22.24. CKOJIBKUMHU CIOCOOaMU MOXKHO yropsaouuTh N + 30 cMMBOJIOB
Tak, 9T00bI MeX Ty cuMBoJaMu N 1 N + 1 CTOSTO pOBHO 5 IPYTrUX CUMBOJIOB?
3agaua 22.25. a) CKOJIBKUMH CII0COOaMU MOT'YT OBITh YIIOPsJ0YEHbI OYKBBI B
cioBe parallelogram, ¢ mpurnMcaHHOW K HEMy Balled paMUIHeH, 3alTMCaHHON B
JaTUHULIE?
0) CKOJIBKUMU CIIOCOOaMU OHU MOTYT OBITh YIIOPSAOYEHBI, €cli OyKBHI | He
JOJKHBI CTOATD PsiIoM?
3amaua 22.26. [lycts noBTopenus mudp 3anpemersl. Ckoibko (N + 4)-
paspsAHBIX YUCeN MOTYT ObITh chopmupoBanbl 3 udp 2, 3, 5, 6, 8, 9, ecnu:

a) orpaHnyeHuii HeT; 0) uncna Menblue 500; B) uncia yeTHbIE; T') Yuciaa
HEYETHBIE; 1) UMCIIa JeNATCA Ha 3; €) uncia Jenarcs Jubo ToJabKo Ha 2, 1u00 TOIbKO Ha 3;
) YMcCTIa AeNATCS Ha 2 WK Ha 3; 3) 4yucia AeTsATCsS OAHOBPEMEHHO
Ha 2 1 Ha 3.
3amaua 22.26.1. Ilycts moBTopenus nudp He 3anpenieHbl. Ckonbko (N + 4)-
pa3psIHBIX YUCeTI MOTYT OBITh CpOopMUpOBaHBI U3 P 2, 3, 5, 6, 8, 9, ecnu:

a) orpaHMYeHUi HeT; 0) uncia MeHblIe 5-10v#; B) ynclia 4YeTHBIE,

I') YHUCJIa HEUETHBIE; J1) YUCIIa, UMEIOIIMEe B CBOEH ecsaTepuuHoi 3anucu N IBOeK,
HE UMEIOIINE MATEPOK U BOCBMEPOK U Jensimuecs Ha 37
3anaga 22.27. B ankere npearaercst N + 15 BOIpocoB, Ha KOTOPbIE MOKHO
OTBETHUTH “Ha”, “HeT”, “3aTpyAHSAIOCH OTBETUTH . CKOIBKUMH CTIOCOOAMHU MOKHO
OTBETUTbH HA BOMPOCHI aHKETHI?
3amaua 22.28. [TanuHIpOM — 3TO CIIOBO, KOTOPOE OJIMHAKOBO YUTAETCS KaK CJIeBa
HaMpaBo, TaK U crpaBa HaseBo. CKONBbKO MaaTuHAPOMOB U3 N + 7 OYKB MOKHO
COCTaBHTH B JIATUHUIIE, HE 3a00TACH O CMbICIIE cJI0Ba?
3anaya 22.29. CKOJBKO 1MIECTU-CUMBOJIBHBIX CIIOB MOXKHO chopmupoBaTh U3 N
+ 26 OykB u mudp, ecnu:

a) MepBbIe JBa CUMBOJIA €CTh OYKBBI, a CIIEYIOIINE YEThIPE €CTh IUPPHI?

0) B CII0OBE MOXKET OBITH TOJIBKO JIBE OYKBBI, KOTOPBIE HE JOJKHBI CTOSITh B
CIIOBE PSIJIOM.
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3anava 23. HaliTi 4ncii0 MOJOKUTENBHBIX HaTypaIbHBIX YHCEN HE OOIBIINX
1000 + 2N + 1:
a) He JIeTISIIUXCsl HU Ha OJiHO U3 yucen 3, 5, 7, 11, 13;
0) JensiuMxcsi B TOYHOCTH Ha /1B YUCIIA;
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B) JCJISIIMUXCS Ha HE MEHE YEM JIBa YHCIIa.
N ects HOMEp pamMIIINU CTYJEHTA B ayAUTOPHOM >KypHaJe.
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3amava 24. YacTU4HO yNopsiIO4eHHOE MHOXKecTBO (A, <=), A = {0,1, 2,3,...,20},
3ayiano aquarpammoit (puc.1.1). Muoxxectso B=A.
1. Haueptuts nuarpammy juis B.
2. Haiiti HanOoIbIIMii 1 HAMMEHBIITNH 3JIEMEHTHI (YHUBEPCAIbHBIC TPAHUIIBI B
A).
3. Haiitn MakcuManbHble U MUHUMAJIbHBIE 3JIEMEHTHI B A.
4. Haiftu BepxHuUii KoHyc 411 B (MHO>eCTBO Bcex BEpXHHX IpaHeit i B).
5. Haiitu HrkHUM KOHYC 111 B (MHOKECTBO BCcex HMKHUX rpaHeit B).
6. HaiiTu TOuHYyI0 BEpXHIOIO TpaHb 1 B.
7. HaliTu TOYHYIO HM>KHIOKO TpaHb i B.

7.3.2. Cnucok BONpocoB s n1udpepeHunpoBaHHOI0 3a4éTa

Onepanny HaJ MHOXKECTBaMH, UX cBOMCTBa. [uarpammsl Benna-Oiinepa.

[Tpsimoe npounsBeneHne MHOKECTB. [IpoeKIIMN BEKTOPOB ¥ BEKTOPHBIX MHOXKECTB Ha OCH.
Komb6unaropuxka. [IpaBuio npousBeneHusi, NpaBuio CyMMBI 75 2-X U 3-X MHOKECTB (C
HOSICHEHUEM).

Uucno pazMenieHuit 6e3 NOBTOPEHUM, YUCIIO pa3MELIeHUH ¢ TOBTOPEHUSIMH,

Yucno nepectaHOBOK 0€3 MOBTOpeHMi, Unciio couetanuii 6e3 moBropenuii. Pemenue 3amau
OmnpeneneHne CBOMCTB COOTBETCTBHSI.

OTto0OpaxkeHue, B3aMMHO OIHO3HAUHbIE COOTBETCTBUS, (DYHKIMH, OOpaTHbIE PYHKIINH,
CueTHbIE MHOKECTBA.

Teopema 0 uncie NOAMHOXKECTB KOHEUHOTO MHOXKECTBA.

. Onpenenenus CBOUCTB OMHAPHOTO OTHOILICHHUS.

. OTHOLIEHNE SKBUBAJIEHTHOCTU. Pa30neHune Ha KJ1acChl SKBUBAJIEHTHOCTH.

. OTHOmIEHME Nopsaka. [1oMHBIA 1 YaCTUYHBIN TOPSIOK.

. buHapHBIE onepanuu: ONpeaesIeHNs], CBOWCTBA, IPUMEPHI.

. [lonsitue anredpsl, moaanreOpsl.

. I'pape1. Onpenenenus, npuMepsl, cnocoOs! 3aanus. [Ipumepsi.

. Buasl rpados. Onepanuu Haj yactamu rpados. [Ipumepsi.

. JIokanbHbIe cTeneHn BepuH. [Ipumepst.

. MapupyThl, 1enu, Uukisl. Pacctosnus, nuamerp, LeHTp, paauyc rpada. [Ipumepsr.
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19.
20.
21.

22.
23.
24.
25.
26.
27.
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.

CBsi3HBIC KOMITOHEHTHI Tpada. Pa3ensionme MHOKECTBA U Pa3pe3bl.

Oiinepos rpad. Teopema Diinepa. ['amunbToHOB rpad. [Ipumepsr.

HepeBbs: onpenenenus, npumepsl. JlepeBo ¢ kopHem. BeTBb. KoHieBbie BepImHbl U pedpa.
Bepiiabl MaKCUMAIBHOTO THIIA.

XapakTepuctudeckue uucia rpada.

Koauposanue: onpenenenue, mpuMepsl an@aBUTHOTO KOJUPOBAaHUS MHOXKECTBA N.
OnrtumansHoe kogupoBanue. Kox @ano. Tepema Xadhdmena. Koxg Xaddmena.
Kogpl ¢ ucnipaBienreM omuboK: A1eKOIUpOBaHue, 1yOIMpoOBaHUE CUMBOJIOB.
Kogpl ¢ ucnipaBienunem omubok: GyHKIMs XeMMHHTa, KOJl XEeMMHUHTa.

Meton konupoBaHus XEeMMUHIA.

HcTopust BOBHUKHOBEHUS M EPCIICKTUBBI PA3BUTHUS JUCKPETHON MaTeMaTHKH.
[ToHATHS MHOXKECTBO, JIEMEHT, YHUBEPCYM, TIOAMHOXKECTBO, KOPTEIK.

Onepanuu HaJ MHOXXECTBAMU, MYJbTUMHOKECTBAMU M HEUETKUMHU MHOKECTBAMM.

JexaproBo npoussenenue. 1 — I = -apHoe cooTBercTBHE. AreOpanueckas 1 — I — -
apHas orepanus.

[TonsTus oro6paxenus u GpyHKuU. CIOpbEeKIMS, HHbEKLIUSA U OMEeKIHS

OOpaTtHoe 0TOOpaXkeHue, KOMIIO3ULIUS OTOOPaKEHUM U UX CBOMCTBA

HenonswxkHnast Touka oToOpakenusi. MeTos urepanuit

Anrebpanueckas cuctema. YETKIe 1 HEUETKIE MHOXKECTBA.

[TonsiTe MoIIHOCTH MHOXKECTBA. CIIOCOOBI 3a/1aHNsI MHOKECTB.

HarnsgHoe npencraBieHue 3a1aBaeMbIX MHOKECTB. Jlnarpamma Olinepa-Benna. MaaukaTopsl
MHO’KECTBA.

Knaccugukarus MHOxecTB. UHCIIOBBIE XapaKTEPUCTHUKH.

KapnunanbHble 1 TpaHC(UHUTHBIE YKCTIA.

AKCHOMaTHKa COJIEPKaTENbHO (MHTYUTUBHO) IIOCTPOEHHBIX MHOYKECTB.

ITapanokcsel Paccena n Kanropa.

AxkcroMaTuka (popMaabHO OCTPOCHHBIX TEOPUI MHOXKECTB.

Omnpenenenne koMOMHaTopHOro aHanusa. Kiaccugpukanus KoMOMHATOPHBIX 3a/1a4.
VYnopsiioueHHbIe MHOXKECTBA. DJIE€MEHThl KOMOUHATOPUKH

Tpeyronbuuk Ilackana. Yncno bemna. Yucno Ctupnunra.

Meron BKIIOYEHUN U UCKIIIOUEHU.

3agauu, peraemMble B KOMOMHATOPHOM aHAJIU3€, X MIPUMEPHI.

Omnpenenenne cooTBeTCTBUMN. buHapHbie cooTBeTCTBUA. YETKME N HEUETKHE COOTBETCTBUS.
Knaccudukanus 6uHapHbIX cOOTBeTCTBHM. [IpriMepsl HHTEpHpeTaui U ciocoObl 3aJaHusl.
Ta6muia Kamu. Onepanuu HaJ COOTBETCTBHSIMMU.

Omnpenenenre OMHAPHOTO OTHOILIEHUSI.

CrneunanbHble OMHAPHBIE OTHOIICHHUS: TOPAIOK, SKBUBAJIEHTHOCTb.

CBoiicTBa OMHAPHBIX OTHOLICHUH.

[TpencraBiaenne OMHAPHBIX OTHOLIEHUH MOPSIJIKA C TOMOIIBIO JUarpaMm Xacce.
OcHOBHBIE alIre0OpandecKre CUCTEMBI
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