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1 Hexau, 327241 ¥ NVIAHKPYeMble pe3yJabTAThI 00y4YeHH M0 AUCHHILINHE

K 0CHOBHBIM 1eJIIM OCBOCHMS JUCUMIUIMHBI «IMCKpeTHBIE CTPYKTYPbI H KOMIIbIOTHHD
CJIElyeT OTHECTH:
® Da3BUTUE Yy CTYACHTOB HAaBBIKOB MAaTEMaTHYECKOI'O MBIIUIEHUS, CIOCOOHOCTEN K
CaMOCTOSITEIHON TBOPYECKOU paboTe;
® BOCIHUTAHUE KYJIbTYPbI JIOTUYECKUX PACCYKJIEHUH, (OPMHUPOBAHUE YMEHUS MPUMEHSTh
MOJIEIM JUCKPETHOW MAaTEMaTHKH K PEIICHUIO PA3IMYHbIX 337a4 IPUKIIAJIHBIX
JUCLUIINH;
® [PUBUTHE HABBIKOB pabOTBl €O CIIOKHBIMH JIOTMYECKUMHU KOHCTPYKLIUSIMU U
HCIIOJIb30BAHNUSL METOJIOB JIUCKPETHOM MATEMAaTHKH B IIPAKTUYECKOM — MPOEKTHOM,
IIPOU3BOICTBEHHO-TEXHOJIOTUYECKOH, OpPraHU3alMOHHO-YIIPABICHYECKOH,
AQHAJIUTUYECKOM U HAyYHO-HUCCIIEI0BATENbCKOM,— NMPO(ECCHOHATIBHON NeSTENbHOCTH.
K ocHOBHBIM 3agayamM OCBOCHMS JUCIUIUIMHBL «/lHCKpeTHBbIE CTPYKTYpbl H
KOMIIBIOTHHI» CIIEYET OTHECTH:
® HAay4YHUTh CUCTEMHOMY ITOAXOAY K aHAJIN3Yy U CUHTE3Y CIOKHBIX CUCTEM.
® HAy4YHUTbh pelaTh 33JJa4d TEOPUU MHOKECTB, TEOPUHU IpadoB, TEOPUU KOJUPOBAHUS, YMETh
MIPUMEHSATH [T0Jy4EHHBIE HABBIKU;
® Da3BUBATh CIIOCOOHOCTH COCTABJIATH U KOHTPOJUPOBAThH IUJIAH BBIMOJIHAEMOU paboOTHI,
IUIAaHUPOBaTh HEOOXOMUMBIE Uil BBINOJIHEHHUS pPAOOTHI OLEHUBATh PE3YJAbTAThI

cOOCTBEHHOM pabOTHI.

OOyuenne no auctuiuinHe «/{MCKpeTHbIe CTPYKTYPhl H KOMNBITHHI» HANpPaBICHO Ha
(dhopmupoBaHHe Yy 00YJaOMIUXCS CASAYIOMMX KOMITCTCHITHI:

Koa v HamMeHoBaHMe KOMIIeTEHIIH A

NHaukaTopbl J0CTHKEHUSI KOMITEeTEeHIIUN

OIIK-3. Cnoco0eH HCIoab30BaTh
HE00X0JMMBIE MaTeMaTHUECKHE METOIbI IS
pereHus 3a1a4d mpoQeccuoHabHON

eI TEILHOCTH

3HATH:
OCHOBBI TEOPUH MHOXKECTB;

OCHOBBI KOMOMHATOPHOTO aHAJIN3a;

OCHOBBI TeOpHH Tpados;

OIlepallK HaJl MHOXKECTBAMH U UX CBOWCTBA;
OCHOBHBIE METO/IBI JUCKPETHON MaTEeMAaTHKH,
HEOOXOJUMbIC TSI JAIBHEHUIIECT O U3YdCHHS

MOCIENYIOMNX AUCIUILINH, PELYCMOTPEHHBIX
yueOHBIMHU TUTAHAMH, a TAaKXKe TS IPUMEHEeHHUS B
npodecCHOHANBHON NI TebHOCTH;

YMeThb:

®  TI0Jb30BATHCS OCHOBHBIMH METOAAMH JTUCKPETHOMN
MaTEMaTHKH ISl pEIIeHHs 3aa4 KaK B 00JIacTH
JMICKPETHOM MaTeMaTHKH, TakK 1 3a €e MPEeIeIaMH;

®  TIPUMEHATh CUCTEMHBIH MOAXOA K aHAIN3Y U
CHHTE3Y CIOXKHBIX CHCTEM

®  TIPOBOJWTH AHAJIN3 U OLIEHKY METO/IOB U
TIO/TXO/IOB JICKPETHON MaTeMaTHKY;

BJIAJeTh:

[ ] HaBbIKaMH q)OpMaJ'II/IBaL[I/II/I 1 pCIICHUA




MpaKTUYCCKUX 3ala4 METOJaMU J.'[HCerTHOﬁ
MaTEMaTHUKH,

®  OIBITOM peuicHus 3a1a4 TCOPpU MHOKECTB,
KOM6I/IHaT0pHI>IX u TeOpeTI/IKO-I‘pa(I)OBI)IX 3aJay,

2 MecTO IMCUMINVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOorpaMMbl

JucuumnuHa «/lucKpeTHble CTPYKTYpPbl M KOMIBIOTHHI» OTHOCUTCS K YHCIY
npodeccHOHaNBHBIX y4eOHBIX AMCHUIUIMH oOs3arenpHOi 4yactu b1.1.12 Gmokxa b.1 ocHoBHO#
o0Opa3oBaTesbHON IPOTrpaMMBbI OaKaaBpHaTa.

JucuumninuHa «/{ucKkpeTHble CTPYKTYPbl H KOMIBIOTHHI» B3aUMOCBSI3aHA JIOTMUECKU U
COJIEPXKATEIPHO-METOUYECKH CO  CICAYIONIMMU  AWCHUIUIMHAMH W npaktukamu  OOIT:
«MaremaTnueckas JOTHKa U TEOpUs aITOPUTMOB B IIPOrPAaMMUPOBAHUI.

3 CTpykTypa u coaepkaHue TUCUUILTHHBI

OO6masi TpPyIOEMKOCTh JUCHUIUIMHBI COCTAaBJIsIeT 4 3aueTHbIX €JAuHHIb, T.e. 144
aKaJeMUYecKuX dYaca (M3 HUX JeKnuu - 36 dYacoB, JIaOOpaTOpHBIX 3aHATHH - 36 wdaca,
camocTrosiTeNibHasg pabota - 72 yaca). @opma koHTpois — JAuddepeHunpoBaHHbIi 3a4éT BO 2
cemecTpe.

3.1 Buabl yueOHO# padoThl M TPY10EMKOCTh
(mo popmam 00yueHmust)

3.1.1 Ounas ¢opma oOydeHHS

Ne i/ CemecTpnl
. KoanuecTrBo
Buna yueOHoi# padoThl Cemectp Henens
4yacos
cemecTpa
1 |AyauTopHble 3aHATHSA 72 2 1-18

B ToMm uncie:

1.1 |lekuun 36 2 1-18

1.2 |CemuHapckue/mpakTHIECKUE 3aHITHS

1.3 [laGopaTopHble 3aHATHS 36 2 1-18
CamocrosiTesibHas padoTa 72 2 1-18
I[IpomexyTouHas aTTeCTALMS 2 19-21
JludbdepenunpoBaHHbIi 3a4ET 2

Hroro: 144




3.2 TemaTnuyecKkuii MJIaH U3yYeHUS TUCIIHTIHMHBI

(o ¢popmam o0yueHus1)

3.2.1 Ounas ¢popma oOyueHus

n/n

Pa3gesbl/TeMbl
TACHUATIINHBI

TpyaoemkocTs, yac

Bcero

AynuTopHasi padora

Jlexng
15071

eMUHapCH
ue/
TpaKTHUEC
Kue
3aHATHUS

Ulabopar
OpHEIE
3aHATUA

[IpakTuy
ecKas
TOJrOTOE
Ka

Camocr]
DATETbH
asi
pabota

11

Beenenue. Ponb qUCKpeTHON MaTeMaTUKU B
MIPUKIIATHBIX HAyKax

Hcropuueckas cnipaBka. Mcropudeckast
crnpaBka. [Ipenmer, 1enp u conepxaHue Kypca
«JIUCKpeTHbIE CTPYKTYPHI U KOMITBIOTHHTY.
OcCHOBHBIE TIOHSITHUS U OIIPEIETICHUs TEOpUN
MHOKECTB, KOMOMHATOPHOT'O aHAJIM3a U TCOPHH

rpa¢oB.

1.2

Crpykrypa Teopun MHOKecTB (TM):
KOHIETITYaJIbHBIA 0a3uc, IeyKTHBHbIC
CpeICTBa, coiepKaTelbHasl HAJACTPOHKA.
[ToHATHS «MHOXKECTBO» U «3JEMEHT». [IoHsATHE
«yHuBepcym». IlosicHeHne OHATHA
«MHOYXECTBOY» C arperaTHOW TOYKH 3PEHUSL.
[losicCHEHHE TOHATHS «MHOKECTBO» C
aTpUOyTHBHOW TOYKHU 3PEHHUSI.

VYrounenue ucxoqubix nousatuii TM. OCHOBHBIE
npousBoaHsle noHATus TM. IlogmHoXkeCTBO.
Koprex. JlekapToBo mpou3BeieHHe. M-apHoe
COOTBETCTBHE. AnreOpandeckas n-apHas

onepartusi. Airedpandeckas cuctema. Yétkue u
HEYETKUE MHOXKECTBA.

13

Cucrema CMMBOJIOB Teopun MHOXeCTB. [ToHsTHE
sI3bIKA TEOPUU MHOXKECTB. AJl(haBUT TEOPUU
MHOXECTB: (hOpMaJbHOE ONpe/IelieHne
ornepalui HaJl MHOXKECTBAMH U rpadryeckoe
mosicieHre. CUMBOITBI orepaniii. CHMBOIBI
[IPABUJI COTIOCTABIICHNUS. SI3BIKOBBIC BBIPAXKECHHUSI
TEOPUU MHOXECTB.

1.4

[TonsiTre MomHOCTH MHOXECTBA. CrIOCOOBI
3a1aHNs MHOXKECTB. HarmsiiHoe mmpeacTaBieHne
3amaBaeMBIX MHOXKeCTB. [narpamma Ditnepa-
Benna. UHaMKaTOPBI MHOKECTBA.
Knaccudukarms MEOKeCTB. UnCIOBBIE
xapakTepucTuku. KapauHanbHsie n
TpaHC(UHHUTHBIC YHCIa. AKCHOMAaTHKa

COJZIep KaTeNbHO (MHTYUTUBHO) TIOCTPOSHHBIX
MHOXecTB. [lapanokcel Paccena u Kanropa.
AkcrHoMaTHKa (pOpMaIbHO ITOCTPOSHHBIX TEOPHI
MHOXKecTB. Ornpearniy HaJi MHO>KECTBaMH.
CaoiicTBa oreparyii HaJ MHO)KECTBAMHU.
['paduaeckoe n300pakeHNEe MHOKECTB Ha
marpamMax Oiinepa-Benna.

1.5

OnpeneneHre KOMOMHATOPHOTO aHAJIH3A.
Knaccudurkarms KoMOMHATOPHBIX 3a/ad.

Tpeyronsauk [lackansa. Yucno benna. Yucno




Crupnuara. MeTon BKIIOYEHUN U UCKIIIOYEHUH.
3amauu penraemMble B KOMOMHATOPHOM aHAJIH3E,
X npuMepsl. PexyppenTHbIe (hOpMYIIHL.
[IpaBuio cymMel. MaTtemaTudeckass HHyKIHS,
[IPUMEHEHUS B IEPEUUCITUTENBHON
koMmOunHaTopuke. [IpaBrito npon3BeneHusI.
brHOMManbpHBIE KO UIMEHTHI, KOTMIECTBO
nonMHokecTB. buaom Herotona. Meton
PEKYPPEHTHBIX COOTHOILIEHUM.

1.6

[Nonstre oTobpakeHus. MHbEKIHsI, CEOPBEKIIHSL.
B3anmooaHo3HauHbIE (OMEKTHBHBIE)
oTobpaxenust. Onepanus KOMIO3HIHH
oToOpakeHnH U ee cBoiicTBa. OOpaTHOE
oTobpaxkenne. KoOMIo3HIMOHHAS CTETICHB
oTobpaxkenusi. JluarpaMma BHYTpEHHETO
0TOOpaXKeHNsI, 3aJaHHOTO Ha KOHEYHOM
MHOXECTBE; IUKIIbI. TeopemMa o 3aluKIHBaHIN
CTETIEHHOM MOCIIEA0BATEILHOCTH HIIEMEHTA.
Teopema o pa30HeHUN B3aMMOOAHO3HAYHOI'O
BHYTPEHHETO OTOOpaKEHHsI, 3aJaHHOTO Ha
KOHEYHOM MHOYKECTBE, Ha OT/ICbHbIC
HC3aBUCHUMBIC ITUKIIbI. MCTOJI MpOn3BOAAIINX

GyHKIMHA.

1.7

IlonaTHe nexapToBa NPOU3BEIECHUS MHOXKECTB.
JlexapToBa cTeneHb MHOXKecTBa. OmpeieieHne
COOTBETCTBUI. buHapHbIE COOTBETCTBUS.
YéTkre 1 HeYETKHE COOTBETCTBHS.
Kiaccudukanys OUHApHBIX COOTBETCTBHIA.
[Ipumeps! MHTEPIPETalU COOTBETCTBUM.
Crioco0bl 3a1aHUs cooTBEeTCTBUM. Tadmuua
Komn. Oneparin Hai COOTBETCTBUSAMU.
Komnosurwst cootBeTcTBUil. brnapasie
OTHOILIEHHUS U ABY/AObHBIE Tpadbl. OTHOIICHHS
SKBUBAJICHTHOCTH, KJIACCHI DKBUBAJIEHTHOCTH.
OTHOLIEHHS YaCTUYHOTO MOPSIKA.

1.8

[oHsTHS HEOPUEHTHPOBAHHOTO U
OpHEHTHUPOBAaHHOTO rpadoB. CriocoOb! 3a1aHus
rpagoB. Matpuna cmexxHoctr. [1yTs B rpade.
[{ukn B rpade. Cszublil rpad. KoMnoHeHTh
cBsi3HOCTH rpada. CreneHs BepmHbL. Teopema
0 CyMMe cTerneHel BepiiuH rpada. [TomHbrit
rpad; Gopmyna konuuecTa pédep B OTHOM
rpage. AnroputM QpoHTa BOJIHBI B rpade.
MeToauka BEIJEICHUS] KOMIIOHEHT CBSI3HOCTH B
rpade. MocTsl U pa3emsIONIe BEPIIUHBI
(Touku couneHeHwus1). PaccTosHIe MeX Iy
BepIIMHAMH B rpade: onpeneneHue, CBOMCTBa,
METOIMKA HaXOXKICHNS. DKCLIEHTPUCHTET
BepIIMHBL. Paanyc u quamerp rpada.
[{enTpanbHble BepiMHBL. J[By10IbHBIE TPAdBbI.
Metoauka npoBepkH rpada Ha ABYJOIBHOCTb.
[lonHbIil MBYmONBHBIH Tpad. M3omopdHBIE
rpadbl. MeTouka mpoBepKH Mapsl rpadoB Ha
m3oMopdHOCTE. DitnepoBs! rpadsr. Teopema
Diinepa (KpUTepHii iIepoBoCTy Tpada).
MeTonuka HaXOX/IECHUs SIJIEpOBa LIMKJIA B
bittepoBoM rpade. [[aMUTbTOHOBEI TpadBl.
[Tnockue rpadsl. ['parn maockoi yknaakn
rutockoro rpada. COOTHONIEHUS MEXTY
KOJIMYECTBAaMH BEpIINH, pEOoep 1 rpaHel B
rutockoM rpade. IIpuMepsr Herutockux rpados.
JlepeBns u ux cBoiictBa. Koguposanwue [Ipydepa




U1 IEPEBBEB C IIPOHYMEPOBAHHBIMU BEPIIIU
HaMH.

1.9

Omnpenenenue GMHAPHOTO OTHOLIECHUS.
CrnenmanbHble OWHAPHBIE OTHOIIEHHUS: TTIOPSIOK,
SKBUBaJICHTHOCTH. CBOMCTBA OMHAPHBIX
OTHOIIEHNH. VccienoBaHne CBOMCTB OMHAPHBIX
otHomeHui. Teopust oToOpaXkeHui U anredpa
07ICTaHOBOK. [IpezcraBieHne OMHAPHBIX
OTHOILIEHUH TOPSIZIKa C MTOMOIIBIO THarpamMm
Xacce. [TonsiTne 00 n-apHOM OTHOIIEHHH.
OKBHBaJIEHTHOCTU. Pa30neHmss MHOXKECTB,
(akxTop- MHOKECTBO. OTHOILIECHUS MTOPSIIKA:
ITUHEHHBIN 1 JIEKCUKO-TPpa(UUeCcKHid.

1.10

CpaBHeHHEe MHOKECTB. MOIITHOCTH MHOXKECTBA,
KOHEeYHast U OECKOHEYHAs! MOIITHOCTb.

C4eTHbIE MHOXKECTBA, CYETHOCTH MHOXKECTBA
HEJBIX ¥ palMoHaIbHBIX yrcell. HecueTHbie
MHOKecTBa. KOHTHHYyabHbIE MHOXKECTBA.
Hec4yeTHOCTh KOHTHHYAIBHBIX MHOYKECTB.
Teopema Kanrtopa-bepumreiina. Knacce
SKBUBAJIEHTHOCTH MHOKECTB. DKBHUBAJICHTHOCTD
U MOIIHOCTb MHO>XKECTB. KomnuecrBennas
DKBHBAJICHTHOCTH MHOXCCTB. MOH_IHOCTB
KOHTHHYYyMa.

1.11

[NousTre npenuxata. O6IacTh onpeneaeH s 1
0051acTh HICTUHHOCTH TIpeuKara. OObIuHbIE
JTIOrHYEeCKHe ONepaluy HaJl IpeAnKaTaMHu.
KBaHTOpHBIE Olepayu Haj MpeAnKaTaMu.

[ousiTue nmpeaukaTHo GOpMYIIbl; CBOOOTHBIE U
CBSI3aHHBIC IEPEMCHHbIE.

1.12

TpancnoptHeie cetu. I1oTok B TpaHcnopTHOM
ceTH. AJITOPUTM HaxXOXKIEHUSI OJIHOIO MOTOKa.
CBOICTBO ONpeeneHus JOMyCTUMOrO IOTOKa.
3akon Kupxrogpa. MakcumanbHbIi OTOK.
[lonHblil noTok. HacellieHHbIe Tyry.
OmnpeneneHue MaKCHMaIbHOTO [TOTOKA B CETH.
[locTpoenue nonHoro noroka ceru. Ilpumep Ha
[IOCTPOEHHE TTOJTHOTO [TOTOKA B TPAHCIIOPTHON

CCTH.

HToro

144

36

36

72

3.3 Conep:xanue TUCHUIITUHBI

BBenenne. Poib 1MCKpeTHOI MaTeMaTHKH B MPUKJIATHBIX HAYKaX

Uctopuueckas copaska. Mcrtopuueckas cmpaBka. [Ipeamer, menb M colep:kaHue Kypca

«HI/ICerTHHC CTPYKTYPbI U KOMIIBIOTUHI)). OCHOBHBIE TIOHATHS U OIIpPCACIICHUA TCOPUHU MHOKCECTB,

KOMOMHATOPHOTO aHaIN3a U TeOpuu rpados.

Tema 1. S3bIK TEOPUHM MHOMKECTB.

Cucrema CHMBOJIOB TCOPHUU MHOKCCTB. IlonsTue s3b1Kka TCOPHUU MHOKCCTB. AJ'I(I)aBI/IT TCOpHUHN

MHOKecTB: (opmanbHoe ompefeneane (A =A;UA; UA3UAL)(A=A 1 UAUA3UAyY)

onepaunﬁ Haa MHOXCCTBaAMHM U rpaq)nqecxoe nosicieaue. CHUMBOJIBI onepauﬂﬁ. CHUMBOJIBI ImpaBuJI

COMOCTAaBIICHUS. SI3BIKOBBIE BBIPAXKCHUSA TCOPHUNU MHOXKCCTB.




Tema 2. OcHOBbI KOMOMHATOPHOIO AHAJIN3A.

Omnpenenenne KoMOMHATOpHOTO aHanm3a. Kiaccudukamuss KOMOWHATOPHBIX —3ajad.
Tpeyronbauk [lackans. Yucno bemna. Yucno Crupnunra. Metoj BKIIOUEHHM U HCKIIIOUEHUM.
3amaun penraeMbie B KOMOMHATOPHOM aHANIM3e, UX NMpUMephl. PexyppenTrbie ¢opmyisl. [IpaBmio
CyMMbI. MareMaTuueckasi UHIyKLIHsI, IPUMEHEHUSI B IEPEUNCIUTENBHON KoMOuHaTopuke. [IpaBuiio
npou3BefieHrs. buHOMUanbHbIE KOA(QHUIMEHTH, KOJIMYECTBO MOAMHOXKeCTB. buHoM Hprorona.
Meto1 peKyppeHTHBIX COOTHOLLICHHIA.

Tema 3. I'padmi.

[ToHATHS HEOPUEHTUPOBAHHOTO M OpUEHTHpPOBaHHOTO rpagos. CrocoObl 3amaHus rpados.
Martpuua cmexHoctu. [1yts B rpade. Luxi B rpade. Csa3ublii rpad. KoMnoHeHThI cBI3HOCTH Tpada.
Crenenp BepmuHbl. Teopema o cymme creneHed BepmuH rpada. Ilomuerii rpad; dopmyna
KoJinyecTBa pédep B mosiHOM Tpade. Anroput™ (poHTa BOJIHBI B Tpade. MeToaunka BbIIACICHUS
KOMITOHEHT CBSI3HOCTH B Tpade. MoCThI 1 pa3jienstonie BepInHbl (TOUKH cowieHeHus). Paccrosnue
MEeXAy BEpLIMHAMHU B rpade: ompeleieHue, CBOWCTBA, METOIUKA HAXOXKJAEHUSA. DKCLEHTPUCUTET
BepmnHbl. Paamyc m amametp rpada. Llentpansubie BepmmHbl. JIBymonbpHBIE Tpadbl. MeTtoauka
poBepkHu rpada Ha AByA0IbHOCTD. [lomHbli nBYnonbHBI rpad. M3omopdubie rpader. Mertoanka
MpoBepku mapbl rpadoB Ha u3oMopdHOCTh. OitnepoBsl rpadel. Teopema Diinepa (kpurepuit
siinepoBocTy Tpada). MeToanka HaX0XKACHUS dUIIEpOBa IUKJIA B diliepoBoM rpade. ['aMmIbTOHOBBI
rpadel. Ilnockue rpadwl. I'panum mmockoit ykinaakud tuiockoro rpada. COOTHOMICHHS MEXITY
KOJIMYECTBAMH BEPIIUH, p0ep u rpaHelt B miockoM rpade. [Tpumeps! Hemmockux rpados. JlepeBbs
u ux cBoiictBa. Koguposanwue [Ipydepa 11 nepeBseB ¢ MPOHYMEPOBAHHBIMU BEPIITN HAMHU.

Tema 4. IloToKkH B ceTsIX.

Tpancnoprasie cetu. [I0TOK B TpaHCTIOPTHOH CETH. AJITOPUTM HaX03KICHUS [TOJIHOTO MOTOKA.
CBOWCTBO ompeeeHus J0MyCTUMOro moToka. 3akoH Kupxroda. MakcumanbHbIi moTOK. [TomHbIM
notok. Hacermennsie ayru. OnpeneneHrue MakCUMalbHOTO MOTOKAa B ceTd. [locTpoeHne moiaHoro
nmoToka cetu. [Ipumep Ha mocTpoeHre MOTHOTO MOTOKA B TPAHCIIOPTHOM CETH.

3.4 TemaTnKka NPaKTHYeCKUX 3aHITHIA

Tema 1. SI3bIk TEOPHHM MHOKECTB.

Cucrema CHMBOJIOB TCOPHUU MHOKCCTB. ITonsTHe s3bIKa TCOPUU MHOIKCCTB. AJ'I(I)aBI/IT TCOPUH
MHOJKECTB. SI3bIKOBBIC BBIPAKCHUS TCOPHUHU MHOKCCTB.

Tema 2. OcHOBbI KOMOMHATOPHOI'0 AHAJIM3A.

Pemenune 3amau  xomOuHaTopHOro aHanmu3a. Dopmynbl ToJACYeTa 4YHCIIa BapHAHTOB:
pa3MelieHus, COYETaHMsl, MEPECTAHOBKH C IMOBTOPEHUSMHU U 0e3 MOBTOpPEHUil. DIeMeHTapHbIC
TOKJIECTBA JJIsl yuclia coueTanuii. OCHOBHBIE MpaBUiia KOMOMHATOPUKH. Moier KOMOMHATOPHBIX
KoH(uUrypanmii. pemieHue KOMOWHATOPHOW 3amadud METOJOM PEKYPPEHTHBIX COOTHOIICHHH.
CrenmansHble uncia. MeTo BKIFOUEHUH U MCKITIOYEHHH.



Tema 3. I'padnl.

3amaua o yetblpex Kpackax. HaxoxaeHnue octoBHOro noArpada HeopueHTUPOBaHHOTO rpada.
Crnoco6br 3amanust rpago. IloctpoeHne marpuubl cMexHOCTH Tpada. 3amada HaXOXKIACHUS
AIIEMEHTAPHBIX UKIOB M KOHTYpOB. Ompenenenue CBA3HOCTU rpada U KOMIIOHEHTOB CBSI3HOCTH.
[TocTpoeHnre MUHIMAaJIBHOTO OCTOBHOTO AepeBa rpada ¢ momomisio anroputma Kpackana Onepanuun
Han rpadamu. Merpudeckue XapakTepuCTUKU rpadoB. HaxoxaeHue MHUHUMAIBHBIX |
MaKCHMAaJIbHBIX TyTeH oprpada.

Tema 4. IloToku B ceTsix.

[TocTpoeHue MoJIHOTO MOTOKA B TPAaHCHOPTHOM ceTu. OmnpeneneHure n3oMop(pHOCTH rpados.
[IpuMeHeHne TeopeMbl O TNOTOKAaxX B TpaHcHOpTHOM ceTu. [Ipumenenme Tteopemsl dopaa-
®ankepcona. HaxoxaeHne N0OTOKa MUHUMAJIbHOW CTOUMOCTH.

4 Y4yeOHO-MeTOANYECKOE U NMH(POPMAIIMOHHOE 00ecTiedeHue

4.1 OcHoBHasi JIuTEpaTypa

1. baspun, . U. JluckperHas maremMaTvka. Y4eOHUK U 3aJJaUHUK : JUI CPEIHETO
npodeccuonanpHoro oopazosanus / . U. baBpun. — Mocksa : U3parensctBo FOpaiit,
2023. — 193 ¢. — (IIpodeccnonanproe oOpazoBanue). — ISBN 978-5-534-07917-3. —
Tekcr : anexTponnslii / O6pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511780.

2. Tamkos, C. b. JluckperHas MaTemMaTHKa : yaeOHUK M IPaKTUKyM 11 By30B / C. b.
lNamkos, A. b. ®ponoB. — 3-e uzn., ucnp. u gomn. — Mocksa : 3narensctBo FOpaiiT,
2023. — 483 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-11613-7. — Tekcr :
anekTpoHHbIH // O6pazoBarensHas miatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511483.

3. JluckpeTrHas MaTeMarTuka : yueOHoe mocooue s By30B / [I. C. AHanudeB [u zp.] ; moj
HayuHoi penakiuend A. H. Cecekuna. — Mocksa : M3natensctBo FOpaiit, 2022. — 108
c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08214-2. — TekcT : 3MeKTPOHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/492307.

4. Jlextsps M.U. Jlekuuu no IuCKpeTHON MateMatuke [ DaeKTpoHHBIH pecype] / M.H.

Jextapb. — DNEeKTpOH. TeKCTOBbIE JaHHble. — M.: IHTepHeT-Y HuBepcurer
Nudopmannonusix Texnonoruit (MHTYUT), 2016. — 181 ¢c. —
http://www.iprbookshop.ru/62815.html.

4.2 JlonoTHUTEIbHAS JTUTEPATYypa

1. Xpamona T.B. [luckperHas MmMaTeMaTuka. DJIEMEHThl TEOpHH I'padoB [DIEKTPOHHBIN
pecypc]: yueOHoe mocobue /— HoBocubupck: Cubupckuili rocynapcTBEHHbIN
YHHUBEPCUTET TeJleKOMMYyHUKauuii 1 uadopmatuku, 2014. — 43 c. —Pexxum goctyna:
http://www.iprbookshop.ru/45466.html

2. Tucun, B. b. [luckperHas maTeMatHka : ydeOHUK U MPaKTUKYM Juis By30B / B. b. T'ucumn.
— 2-e u3a., nepepad. u norn. — Mocksa : M3natensctBo IOpaiit, 2023. — 468 c. —
(Beiciee obpazoBanme). — ISBN 978-5-534-16763-4. — TekcT : 21MeKTPOHHBIN //
O6pazoBarenpHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/531659.
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3. bepumreitn T.B. I[IpakTukym 1o AMCKpEeTHOHM MaTeMaTHKe [ DIeKTPOHHBIN pecypc] :
yuebnoe noco6ue / T.B. bepumrreiin, T.B. XpamoBa. — DeKTpOH. TEKCTOBbIE JaHHBIE.
— HoBocubupck: CuOupckuii rocy1apcTBEHHbI YHUBEPCUTET TEIIEKOMMYHUKAIIUN 1
uHpopmatuku, 2014. — 131 ¢. — 2227-8397. — Pexxum goctyna:
http://www.iprbookshop.ru/55492.htmi

4.3 JIu1leH3MOHHOE U CBOOOHO PacnpocTpaHsieMoe MPorpaMMHoOe
obdecneyenue

1. Odwucubie npunoxenus, MicrosoftOffice 2013 (i Hmxe) — MicrosoftOpenLicense
JInnensus Ne 61984042
2. Omeparmonnas cucrema Windows 7(wmu mHmke) — MicrosoftOpenLicense.

4.4. JDeKTpoHHBbIE 00pa3oBaTe/IbHbIC PeCYPChI

DneKTpOHHBIN 00pa30BaTENbHBIN pecypc pa3padbaTbIBaeTCs.
5 MarepuaibHO-TeXHHYECKOE o0ecneuyeHue

Jlnst mpoBefieHUST BCEX BHUJOB 3aHITHH HEOOXOJWMO TIPE3EHTAIMOHHOE OO0OpyJAOBaHHUE
(MynbTUMEIUNHBIN TPOEKTOP, HOYTOYK, SKpaH) — 1 KOMIIJIEKT.

Jlisa mpoBenieHusl MPAKTHUUECKUX 3aHATHI HE0O0XOAMMO HallM4yhe KOMITBIOTEPHBIX KJIACCOB
000pYyIOBaHHBIX COBPEMEHHOW BBIYMCIMTEIBHON TEXHMKOW W3 pacyeTa OJHO pabodyee MECTO Ha
OJIHOTO 00y4aemMoro.

6 MeTonnuyecKue peKOMeHIAINH

6.1 MeTonuyeckue peKOMeHAAUH /IJIs1 IPeNoiaBaTeJisi 10 OPraHu3aluu
00y4eHus

[Ipy moAroToBKE K 3aHATUSAM ClEAyeT MpPEIBAapUTENbHO MpopadoTaTh MaTepuai 3aHATHS,
MIPEelyCMOTPEB €ro Mojayy TOYHO B OTBEIEHHOE AJIsi ATOro Bpems 3aHsaTus. Cieayer moAroToBUTH
HE0OXO0IMMbIE MaTepHalbl — TEOPETHUECKUE CBeACHHUA, 3a1auu u ap. [Ipu mpoBeneHuun 3anHaTus
clielyeT KOHTPOJIMPOBATh MOJadyy MaTepuajia W pelleHHe 3aJaHuil C y4eTOM y4yeOHOro BpPEeMEHH,
OTBEJICHHOTO JIJIs 3aHSATHSL.

[Ipu npoBepke pabOT U OTYETOB CIEAYET YUUTHIBATH HE TOJHKO MPABHIBHOCTD BBIIOJIHEHUS
3aJlaHu#, HO ¥ ONITUMAaJILHOCTh BBIOPAHHBIX METOIOB PEIICHHUS, PABUIHLHOCTh BBHITIOJHEHHS BCEX €r0
1aroB.

6.2 MeToauueckue YKasaHHus J1Jisl 00yYAIOIIMXCS 10 OCBOEHHIO TUCIIMILINHBI

W3ydyeHne qUCIMILIMHBI OCYIIECTBIISIETCS B CTPOIOM COOTBETCTBHH C LIEJIEBOM YCTAHOBKOM B
TECHOM B3aUMOCBS3U y4eOHBIM Iu1aHOM. OCHOBOM TEOPETUYECKOM MOATOTOBKH CTYAECHTOB
SIBIISIFOTCS JIEKYUU.

B nporecce caMocToATENEHON pabOThI CTYIEHTHI 3aKPETISIOT U YIITyOsSI0T 3HaAHUS,
MOJIyYEHHBIE BO BPEMS ayIUTOPHBIX 3aHATHUH, T0padaThIBAIOT KOHCIEKTHI JIEKIIUI, TOTOBITCS K
9K3aMeHY, a TAKXKe CAMOCTOSITEIbHO U3Y4aloT OT/EIbHbIE TEMBI Y4eOHOU MPOrpaMMBbI.

[IpakTryeckue 3aHATHS POBOAITCS MO HanOoJiee BaXKHBIM TeMaM JTUCIUILIHHBL.
OcymiecTBisieTcs 3aKpeIICHUE 3HAaHU, OJyUYEHHBIX CTYACHTaMHU Ha JIEKIUAX U B IIpoIiecce
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caMoCTOsATENIbHON paboTel. Ocoboe BHUMaHue oOpalaeTcs Ha pa3BUTHE YMEHUI 1 HAaBBIKOB
YCTaHOBJICHHSI CBS3H MOJIOKEHUN TEOPUU C MPO(HECCHOHABHON AEATEIBHOCTHIO OYyAyIIEro
cneuuanucta o Ub. Ilpakmuueckue 3ansamus TPOBOIATCS IO TEOPETUIECKUM H ITPOOIEMHBIM
Bornpocam Ub.

BaxxHpIM 00CTOSTENTECTBOM SIBJISIETCS IPUBIICYCHNE BHUMAHUS CTYJICHTOB K TEMe
MPAKTUYECKUX 3aHATUH, CTUMYJIMPOBAHNE HHTEpEca K HEW U OpraHu3anys akTHBHOTO 0OCYKICHNS,
KaK CTPYKTYpPbI POOJIEMBI, TaK U COCTABIISIONINX €€ HanOoJiee akTyalbHbIX TeM. J{JIs moBbIIIeHNUs
3P PEKTUBHOCTH MPOBEACHUS 3aHATHS TpeOyeTCs MpeIBapUTeIbHAs TIOrOTOBKA BCEX €T
Y4acTHUKOB. B 3T01i cBA3M pexomMeHayeTcs 3a0JaroBpeMeHHO (HE MEHee, UeM 3a HEJIEI0)
OTIOBECTUTH CTYJICHTOB O TEME 3aHSATHSI.

[Ipu npoBeaeHNN TPAKTUYECKOTO PETIOAABATEIND 8bINOIHAEH], 8 OCHO8HOM, DYHKIIUU
BEJIYILIETO - CJICTUT 32 PETJIAMEHTOM BPEMEHHU, TIOMOTAeT YTOUYHUTH (HOPMYITUPOBKHU, 000011aeT
MOJTy4eHHBIE PE3YIbTAThI, IOJBOIUT UTOT 3aHSITHIO B 1IeJIOM. [IpH BRICOKOM YpOBHE ITOATOTOBKH
CTYIEHYECKOH TPYIIIBI OTACTbHBIE (PYHKIIMH BEIYIIETO MOKHO MOPYYHUTH OJTHOMY U3 CTYACHTOB. B
ciiydae He0OXOJMMOCTH, TIPENoIaBaTelbh OKa3bIBACT €My MOICPKKY, a IIPH MOIBEICHUN UTOTOB -
JTaeT OIICHKY paboTe BEAYIIETO.

AxTHBHas paboTa CTyJCHTa Ha MPAKTUYECKOM 3aHITHH YIUTHIBACTCS TIPU OTIPEIeIICHUN
UTOTOBOM OIIEHKH €r0 3HAaHWUH 10 JUCIAIUIMHE Ha 3aUEeTeE.

CamocrosiTenpHas paboTa 1Mo AUCIUIIIMHE MPE/IIOIaraeT: BEIIIOJTHEHUE CTYJCHTaMHU
JOMaIIHUX 33aJaHnid. JloManTHue 3a0aHusl SBISIOTCS, KaK TPaBUIIO, TPOJAODKEHHEM TPAKTHISCKUX
3aHSATUI U COEHCTBYIOT OBJIAJICHUIO TPAKTUIECKIMH HABBIKAMHU TI0 OCHOBHBIM pa3zieiam
mucuuminHbel. CaMocTosTenbHas padoTa CTYACHTOB MPEINoJiaracT u3ydeHue TEOPETHUECKOTO U
MPaKTUYECKOr0 MaTepuasa 1o akTyajlbHbIM BOIIPOCaM JUCHUIUIMHBL. PekoMmenayercs
CaMOCTOSITEIIPHOE N3YYCHHUE YICOHOW M HAYIHOU JIUTEPATYPHI, UCIIOIH30BAHUE CIIPABOYHOM
JUTEPaTypsl U Jp.

[Ipu BBIIaYE 3a1aHMI HA CAMOCTOSTEIBHYIO pabOTy UCTIONB3YeTCs AuddepeHITnPOBAHHBIN
noaxoJ K cryfaeHTam. [lepen BHIOTHEHHEM CTYIEHTAMU CaMOCTOSITENIbHOM BHEAyIMTOPHOM
paboThI MpenogaBaTelib MPOBOAUT UHCTPYKTAX 10 BBIMOJIHEHUIO 3a/IaHUs, KOTOPBIH BKIIIOYAET:
1eNb 3JaHUsl, €ro COJepKaHUE, CPOKHU BBITIOJIHEHUS, ODUEHTUPOBOUYHBIH 00bEM pabOThl, OCHOBHBIE
TpeOoBaHuUs K pe3ybTaTaM paboThl, KpUTEPUHU OLIEHKH. B mpoliecce MHCTpyKTaXka mpernojjaBaTelb
MIPeyNpexaaeT CTYACHTOB O BO3MOXKHBIX TUITMYHBIX OIIMOKaX, BCTPEYAIOIIUXCS IPH BBINOJIHEHUN
3amanus. THCTpyKTa)k mpOBOIUTCS MpernogaBaTesieM 3a c4eT 00beMa BpeMEeHU, OTBEICHHOTO Ha
W3Y4YEeHUE JUCIUILINHBIL.

Texyiuit KOHTPOJIb OCYIIECTBISETCS Ha Ta0OPATOPHBIX 3aHATHSIX, TPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIIACTCA HA AU PepeHIuPOBaHHOM 3a4€Te B MUCbMEHHOM (ycTHOH) opme.

CamocrosTenbHas paboTa OCYIIECTBISIETCS NHAMBUAYAIBHO.
KoHTpose camocTosTensHON paboThl OpraHu3yeTcs B IByX Gopmax:
® CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;

® KOHTPOJb CO CTOPOHBI IIpernoiaBaTenei (TeKyImuii ¥ MPOMEeKyYTOUHBIH ).

Texymuii KOHTPOJIb OCYIIECTBISETCS Ha MPAKTUYECKUX 3aHATUSIX, TPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIIICTCS HA IK3aMeHe B MUChbMEHHOM (YCTHOM) hopMme.

® KpI/ITepI/IHMI/I OIICHKHU PC3YyJILTATOB CaMOCTOSITEILHOMI pa6OTLI CTYACHTA SABJISIFOTCA:
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YPOBEHb OCBOEHUS CTYACHTOM y4eOHOI0 MaTepuaia;
YMEHUSI CTY/IEHTA UCTIONb30BaTh TEOPETUUECKUE 3HAHUS TIPU BBITTOTHEHUHT

MPAKTUYCCKUX 3a/1a4;
c(hOpPMHUPOBAHHOCTH KOMITETCHIINY;
odopmiicHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMH.

7/ MoHJ OLIEHOYHBIX CPEJCTB

7.1 MeToabl KOHTPOJIS U OLlCHNBAHUSA Pe3yJ1bTATOB 00y4eHHs

B mporecce 00ydeHuUs: MCTIONB3YIOTCS CIEAYIONINE OICHOYHBIE (POPMBI CAMOCTOSITEIBHOMN
paboThl CTYIEHTOB, OLICHOYHbBIE CPEJICTBA TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX

aTTEeCTAllUN:

- JOMAalITHUEC 3aJaHUA 1 UX 3alIuTa,

- nupdepeHIPOBaHHBIN 3aU€ET.
PyOexnas npoBepka 3HaHUN B paMKaX OTJEIbHBIX MOJYJEH NPOBOAUTCS B (hOpME KOHTPOJIS

BBIINIOJTHCHHA NPAKTUYCCKHUX U JOMAIITHUX SaHaHHﬁ. TemaTtnka JoMalITHUuX SaI[aHI/II\/'I, COOTBETCTBYCT

OCHOBHOMY COJICP’KAHUIO JIEKITMOHHBIX U MPAKTUYECKUX 3aHATUH. VITOrOBBIN KOHTPOJIb 3HAHUU TTO

JUCLUIUIMHE IPOBOAUTCS B (hopMe IK3aMEHa B ISTOM y4EOHOM CeMEeCTpe.

7.2 llkana u KpUTEPUHN OLleHUBAHUSA Pe3yJIbTATOB 00y4eHH s

[Tokazarenem orieHHUBaHMs KOMIIETEHIMI Ha pa3IMYHbIX dTanax ux GopMUpOBaHUS SIBIISIETCA

JTOCTIKCHHE 00yJaroNMMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00y4IEHUS 10 AUCITUTUIMHE (MOIYITIO):

OIIK-3 Cnoco0eH HCIOJIB30BATH HEOOXOAUMbIE MATEMATHYECKHE METONbI JIJIsI peueHus 3aaaqa HpO(l)eCCl/IOHaJILHOﬁ

e TeJIbHOCTH
Kputepun oneHuBanus
Iloka3zarean
2 3 4 5
3HATDH: -Ob6yuaromuiics He OOyyaromuiics OOyuarommics OOyuarommiics
- OCHOBHBIE IOHATHSA U [3HAKOM C OCHOBHBIMU TEeMOHCTPHPYET HEMOIHOE |1EMOHCTPUPYET IEeMOHCTpHpYET
OTIpe/IeNICHUs U TMOHATHSAMH U COOTBETCTBHE CIEAYIONINX |[COOTBETCTBUE [MOJIHOE COOTBETCTBUE
CBOICTBA 00BEKTOB OIpEACIEHUSAMU U 3HaAHUI U YMEHUI: CIIEIYIOIINX [ (S13% 0111504

TMCKPETHOMN
MaTeMaTUKH;

- OCHOBBI TEOPHH
MHO)KECTB;

- OCHOBHBIC ITOHATHS
Teopuu rpa)oB, TEOPUU
KOIUPOBAHMUS;

- JIOTUKY TIPETUKATOB U
OWHAPHBIX OTHOIICHUI;
-OCHOBBI
KOMOWHATOPHOTO
aHaIm3a;

- CBOMCTBa OMHAPHBIX
OTHOIIICHMIA;

- CBOMCTBA Olepalui
Ha/l MHOJKECTBAMH;
YMerh:

-BBITIOJTHSTH ONEPaNnH
Ha/l MHOXKECTBAMH,
[IPUMEHATD annapat
TEOPUU MHOXECTB JUIS
perieHus 3a1ay;

CBOMCTBAMH OOBEKTOB
TMCKPETHON MaTEMaTHKH,
HeE 3HaeT

OCHOB TEOPHH MHOYKECTB,
TeopHuu rpad)oB, TEOPUH
KOIMPOBAHIS,

He 3naer noruxky
[IPEIUKATOB 1 OMHAPHBIX
OTHOIIICHUM,

OCHOB KOMOHMHATOPHOTO
aHaJIn3a, CBOMCTB
OMHAPHBIX OTHOIICHUI;
CBOICTB omnepanuii Hazl
MHOKECTBAMU,

HE yMEeT:

BEBITIONTHATE OTIEPaIiH
HaJl MHOKECTBAMH,
[IPUMEHSATH armapaT
TECOPHH MHOXECTB IS
peleHns 3a/1a4,
-BBITTOTHATE OTIEPAIIUH
HaJ IPEIKATAMH,

OCHOBHBIC IIOHATHS 1
OIpEeNIEHUs U CBOKCTBA
00BEKTOB TUCKPETHON
MaTEMaTHKH, OCHOBBI
TEOPHH MHOXECTB,
OCHOBHBIE TTOHATHS TEOPUH
rpadoB, Teopun
KOIMPOBAHUS, JIOTHKY
[MPEINKATOB M OMHAPHBIX
OTHOIIICHWH, OCHOBBI
KOMOWHATOPHOTO aHAJIN3A,
- CBOIicTBa OMHAPHBIX
OTHOIIICHU,

CBOICTBa onepanui Hajg
MHOKECTBAMH,

BBITIOJTHEHUE ONI€paniui HaL|

MHOXXCCTBaAMH,
MMPUMCHCHUC arlraparta
TCOPHUU MHOXXCCTB IS
PCHICHUSA 3a1a4,

BBITIOJIHCHHUC OICpally Hal{

peaAnKaTaMu,

3HAHUI U YMEHUM:
OCHOBHBIC ITOHATHS U
OIpeAEIeHNS 1
CBOWCTBA OOBEKTOB
TUCKPETHON
MaTEMaTHKH, OCHOBBI
TEOPUU MHOXECTB,
OCHOBHBIC TTOHATHSA
Teopun rpad)oB, TEOPUN
KOJUPOBAHMS, JIOTHKY
MPEINKATOB U
OMHAPHBIX OTHOIICHUH,
OCHOBBI
KOMOWHATOPHOTO
aHaJIm3a, - CBOMCTBA
OMHAPHBIX OTHOIICHUH,
CBOIICTBa onepanui Haj
MHO)KECTBaMH,
BBIITOJTHEHHUE OTIEPALT
HaJl MHOXKECTBAMH,

SHAHUW U yMEHUH:
OCHOBHBIE ITOHATHS U
OIIpEeaEIeHNs U
CBOWICTBA OOBEKTOB
IUCKpETHON
MaTEMaTHKH, OCHOBBI
TEOPUU MHOXKECTB,
OCHOBHBIE TTOHATHSA
Teopun rpados,
TEOPHUHU KOANPOBAHUS,
JIOTMKY NPEINKaToOB U
OMHAPHBIX
OTHOIIICHH, OCHOBEI
KOMOWHATOPHOTO
aHaIn3a, - CBOMCTBA
OMHAPHBIX
OTHOIIICHH,
CBOICTBA Oneparuit
HaJl MHOXKECTBAMH,
BBITTOJTHEHHE
oreparyy Haj

MHO>XXCCTBaMU,
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- BBINOJIHATH ONEPAIUH
HaJl

[peTuKaTaMu,
3aIICHIBATH O0JIACTH
HCTHHHOCTH
[PETUKATOB;

- HAXOMUTh
XapPAKTEPUCTUKH
rpagoB, BBIIETATH
CTPYKTYpHBIC
0COOEHHOCTH TpadoB,
HICCIICIOBATh rpadbl
Ha 3a/IaHHBIC
CBOWCTBA, CTPOUTH
s rpadoB
CTPYKTYpHBIC
MpeCTaBICHUSI
3a[AHHBIX THUTIOB,
PUMEHSATH ammapar
Teopuu rpadoB IS
pELICHHUS TPUKIIATHBIX
3a1a4;

- BBIIIOJIHATH OI€paliun
HaJ

0TOOpaKEHUSIMU U
TIO/ICTAHOBKAMH,
BBLICIIATH
CTPYKTYpHBIE
0COOEHHOCTH
0TOOpaKEHH.

3aIChIBATH 00JIACTH
HCTHHHOCTH
MPETUKATOB,
HAXOUTh
XapPaKTEPUCTUKH
rpadoB, BEICIATH
CTPYKTYpHBIE
ocobeHHocTH TpadoB,
HccIe10BaTh rpadubl
Ha 3ajlaHHBIC
CBOICTBA, CTPOUTH
1 Tpad)oB
CTPYKTYpHBIE
MpeCTaBICHUSI
3a/JAHHBIX THIIOB,
OPUMEHATD anmnapar
TeopuH rpadoB s
[peLICHNUST TPUKIIATHBIX
3a]1a4, - BBIMONHSITh
ornepaliy Hajl
OTOOPAKCHUAMU U
MO/ICTAHOBKAMH,
BbIICIISATH
CTPYKTYpPHBIE
0COOEHHOCTH
0TOOpaKSHUH.

OIPEIENIATh O0JIACTH
MCTHHHOCTH MPEITUKATOB,
HaXO/IUTh
XapaKTEPUCTUKU

rpadoB, BBIIEIAT
CTPYKTYpHBIE
ocobenHocTH TpadoB,
uccieaoBarh rpader

Ha 3aJ]aHHBIC CBOWCTBA,
CTPOUTSH /ISt TpadoB
CTPYKTYpHBIE
TIpe/ICTaBIICHUS
3a]JAHHBIX THIIOB,
MPUMEHSTH anmnapaT
Teopuu rpadoB s
PeLIeHNsI IPUKIIATHBIX
3a/1a4, BBIOIHSTD
orepalyy Hajl
OTOOPAKCHUAMU U
MO/ICTAHOBKAaMH, BBIJIEIISTh
CTPYKTYpHBIE OCOOEHHOCTH
O0TOOPaKSHUH.

MpPUMEHEHHUE armapara
TEOPUU MHOXKECTB TS
perieHus 3a1ad,
BBINTOJTHEHHE OTIePAIUU
HaJl TIPeIUKATaMH,
OIPENIENIATh 00JIACTH
NCTUHHOCTH
[PEUKATOB,

HAaXOJIUTh
XapaKTEPUCTUKU
rpadoB, BBIIEIATH
CTPYKTYpHBIE
ocobeHHoCTH TpadoB,
nccienoBaTh rpadel

Ha 3aJ]aHHBIC CBOWCTBA,
CTPOUTBH 15t rpadoB
CTPYKTYpHBIE
Mpe/ICTaBIeHUs
3aJaHHBIX THIIOB,
[PUMEHSTD anmnapaT
Teopuu rpadoB s
PCHICHU A MMPUKIaIHBIX
3a71a4, BBITIOJIHATHb
ornepanuu Ha
OTOOPAKCHUAMH H
MO/ICTAHOBKAMH,
BbIICIISTH CprKTypHI)IC
0COOEHHOCTH
O0TOOPaKCHH.

NpUMCHEHHE arnapara
TEOPHH MHOYKECTB IS
peleHus 3a1a4,
BBITIOJTHEHHE
orepanuy Haj
peIuKaTaMH,
OIIPENIeNIATh 00JIACTH
HNCTHHHOCTH
MpeIrKaToB,
HAXOUTh
XapaKTePUCTUKH
rpadoB, BEIICIATH
CTPYKTYpHBIC
0coOeHHOCTH TPpadoB,
nccien0BaTh rpadel
Ha 3a/1aHHbBIC
CBOICTBa, CTPOUTH IS
rpadoB

CTPYKTYpHBIE
MpeICTaBICHUSI
3a[aHHBIX TUTIOB,
IPpUMCHATH armapat
Teopuu rpadoB s
PCHICHU A ITPUKIIaIHBIX
3a/1a4, BBITNIOJIHATH
OoIeparuu Hajl
0TOOPKECHUSAMU H
TI0JICTAHOBKaMH,
BBIJACIIATH

CTPYKTYpHBIE
0COOEHHOCTH

0TOOpasKEHHH.

IIxaabl oleHNBAHUA PE€3yJbTATOB aTTECTAIIMH U UX OIIUCAHUE:

Dopma ammecmayuu: ougpepenyuposannoi 3auém.

[Ipomexyrounas arrectauus oOydaromuxcs B ¢dopMe auddepeHInpoBaHHOTO 3auyéTa
MIPOBOJUTCS IO pe3yJbTaTaM BBIIIOJHEHUSI BCEX BHJIOB y4yeOHOH palbOoThl, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM [0 JAHHOW AMCUUIUIMHE (MOAYINI0), MPU ATOM YUYUTHIBAIOTCS PE3ybTaThl

TCKYLICTO KOHTPOJII YCIIEBACMOCTH B TCYUCHUC CCMECTpPA.

OI_[CHKa CTCIICHU OOCTHXKCHUA

00y4aroUMMUCs TUIAHUPYEMBIX pPe3y/lbTaTOB OOydeHUs MO AWUCHUIUIMHE (MOJIYJII0) MPOBOAUTCS
MpernojaBaTesieM, BeIyIUM 3aHATHS M0 AUCHUILTMHE (MOIYJII0) METOI0M 3KcrepTHOU oneHku. [1o
UTOraM MPOMEKYTOUHOM aTTeCTalluy 10 JUCIUILTHHE (MOAYII0) BHICTABIISETCS OLEHKA «OTIHYHOY,

«XOpoHIo», KYAOBJIECTBOPUTCIIBHO» NN «HCYAOBIICTBOPUTCIIbHOY.

Ikana oneHUBaHUA

Onucanue

O1imaHO

CUTyalluu.

BrimonHeHsl Bce BUABI y4eOHOW pabOTHI, MPEdyCMOTPEHHBIE YY€OHBIM ILIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHMI, YMEHHI, HABBIKOB, IPHBE/ICHHBIX B
TaOIMIax II0Ka3aTeNei, OIepUpyeT NPHOOPETCHHBIMU 3HAHMSAMH, YMEHHAMH,
HaBBIKAMH, TPUMEHSET X B CHTYalMsX MOBBIMIEHHOHN cloXHOCTH. [Ipn 3TOM MOTyT
OBITH JOMYyIICHBl HE3HAYWTENbHBIE ONIMOKH, HETOYHOCTH,
AQHAJMTHYECKUX OTIEpaIAX, IEPeHOCE 3HAaHWH M YMEHWH Ha HOBBIC, HECTAH/IApTHBIC

3aTpyQHEHHUsS TpHU
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Xopomio

BeirosHeHs! Bce BUABI y4eOHOW pPadOTHI, NMpPEXyCMOTPEHHBIE YUEOHBIM IUIAHOM.
CTyneHT NeMOHCTpPUPYET HEMOJHOE, NMPaBUIIBHOE COOTBETCTBHE 3HAHWIL, YMEHHH,
HaBBIKOB IIPHBEICHHBIM B TaONWIax IOKa3aTellei, aubo ecnyu mpu 3ToM ObUTH
OMyIIEeHbI 2-3 HeCyIeCTBeHHbIE OIHOKH.

VY I0BIETBOPUTETHHO

BeirosHeHs! Bce BUABI y4eOHOW pPadOTHI, MPEXyCMOTPEHHBIE YUEOHBIM IUIAHOM.
CTyneHT NeMOHCTPUPYET COOTBETCTBUE 3HAHMI, B KOTOPOM OCBEIIEHA OCHOBHAs,
HauOoJee Ba)kHas 4acTh MaTepHasa, HO IPHU 3TOM JOIYIIEHA OJHA 3HAYMTENbHAas
OIIMOKA WJIN HETOYHOCTb.

HeynoBneTBopurensHo

He BrinonHeH onuH win Oonee BUIOB yueOHOH paboThl, IPEayCMOTPEHHBIX yIeOHBIM
ruraHoM. CTyZeHT [OEeMOHCTPUpPYET HEIOJHOE COOTBETCTBHE 3HAHWM, yMEHHH,
HaBBIKOB, NPUBEJCHHBIX B TaOMUIAX IMOKa3aTedel, JOIMYCKAroTCs 3HAaYMTeNbHBIC
OIINOKH, TIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHH, HABBIKOB TI0 PSITy ITOKa3aTeleH,
CTYIISHT MCITBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHHS IIPH ONEPHPOBAHUN 3HAHUSMH U

YMEHUAMU IPU UX TIEPEHOCC HA HOBLIC CUTYAllUU.

7.3 OneHo4YHbIE CPeACTBA

7.3.1. Jomamusis padora

JIJ11 TaHHOTO HEOPUEHTUPOBAHHOTO rpada HamucaTh MapUIpyT, LEMb,

MPOCTYIO 1LIETIb, IUKJI, POCTOM IMKJI, MAaTPUILy CMEXHOCTEH (cocecTa BEPILNH) U
MaTpHIly HHIIMIEHIIUH (MIPUHAAIEKHOCTH BepInH U pedep). [IpeobpazoBats
JAaHHBI HEOPUEHTUPOBAHHBIN Tpad B OPUEHTUPOBAHHBIN U HAMKMCATh JJISl HETO
OpMapuIpyT, IyTh, IPOCTON MyTh, KOHTYP, MPOCTOM KOHTYpP, MAaTPHUILY CMEKHOCTEH
Y MaTpHLly NHIUJCHIIAN.

Haiitu kparyaifiunii myTh MEX1y BepuinHamu s=vl, t=v4 B

Harpy>K€HHOM CBSI3HOM OPHEHTHPOBAHHOM Tpade

G =(V,E) = (V={v1,v2,v3,v4,v5v6,v7,v8,v9}, E={{v1,v2},(vli,v7),{vl,v8},
{v1,v9},{v2,v3}{v2,v7}{v2,v9},{v3,v4}{v3,v6}{v3,v9}, (v4,5), (v4,v6),
{vav7},{v5v6}{v6,v7}{v6,v8},{v6,v9} {v7,v9} {Vv8,v9}}).

Bec wij pebpa {vi,vj} wim nyru (vi,vj) paBen N(i2 +j 2 )+i 2 + j 2 +i+j 1o MOayIIO
10 (octatok ot nenenust wij Ha 10). N ecTb HOMep BapuaHTa.
HeopuentupoBannsie pedpa (poxoauMblie B 000MX HANpaBICHUAX) YKa3aHbI B
¢burypubix ckoOkax. OpueHTHpOBaHHbIE peOpa yKa3aHbl B KPYTJIbIX CKOOKaX.
Tpetbs koopauHaTa pedpa ecTb ero Bec.

[IpoBeputs, sBisiercs au rpad u3 3aaa4un 1 sitnepoBbiM (eciau rpad He SIIepoB, TO
JOCTPOUTH €ro J0 diiNiepoBa rpada) U HAWTU B HEM SIJIepOB IMKII. B3sSTh HOMEp BapuaHTa,
M0/ KOTOPBIM CTOHUT (PaMUITUS CTY/IEHTA B ayJJUTOPHOM XKypHaJe.

B Henarpyxxennom rpade G u3 3a1a4u 1 ¢ TOMOIIBIO aNTOPUTMA yIANCHUS HIUKINYECKIX
pebep HaiiTu PpyHIaMEHTANbHYIO CUCTEMY IIUKIOB U COOTBETCTBYIOIINE MHOYKECTBO XOP/I,
Kapkac, Bce hyHIaMeHTalbHbIe ceYeHHUs (pa3pesbl).

B nenarpyxxenHoM rpade G u3 3aauu 1 ¢ mOMOIIBIO AIrOpUTMA
Ha/ICTpauBaHUs pedep HalTH KapKac U COOTBETCTBYIOLINE MHOKECTBO XOP/L,
(yHJAMEHTAJIbBHYIO CUCTEMY LIMKJIOB, Bce (yH/IaMeHTaIbHbIE ceueHUs (pa3pessl).

B narpyxxennom rpade G u3 3amaun 1 HaifTu KpaTyadmii

(HauMeHBIINH 10 Becy) KapKac U COOTBETCTBYIOIINE MHOKECTBO XOP/I,
(GyHJAMEHTAJIbHYIO CUCTEMY LIUKJIOB, Bce (yH/IaMEeHTaJIbHbIE CeueHUs (pa3pessl).
Bec wij HeopueHTupoBanHoro pedpa (vi,vj) ¢ i<j paBeH N(i2 +j 2 )+i2 +j 2 +itj o
moayito 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},
E = {(x1, y1), (x1, y2), (x1, y5), (X2, y1), (x2, y3), (X2, ¥5), (X3, y1), (X3, y6),
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(x4, y3), (x4, y4), (x4, y6), (x4, y7), (X5, y5), (X5, y7), (x6, y4), (x6, y6), (X6, y7)}.
HaTH coBepIlIEHHOE MapocoueTanue. Eciu ero Het, To yka3aTh MMOJTy4HBIICECS
MaKCHUMaJIbHOE MTapOCOYCTaHHE.

JI1st yKa3aHHBIX MHOYKECTB HAUTH CUCTEMY Pa3JIMYHbIX PEICTaBUTEIICH.

Al ={1,2,5), A2={1,3,5}, A3 ={1,6}, A4 = {3,4,6,7}, A5 = {5,7}, A6 = {4,6,7}.

[MocTpouTs HanOOJIBIIIEE IO BECY COBEPIICHHOE APOCOYCTAHHE B

[IOJIHOM JIBY/1I0JIbHOM Ipade

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

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

¢ BecaMu pebep, 3aaHHbIME B 4 X4-matpuie A = [aij], Tae Bec aij pebpa 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 HOMED BapUaHTA.

10

[TocTpouts mrockoe nzoopaxkeHue rpada, €cim 3TO BO3MOXKHO.

11

B 3agannom HeopuentupoBanHoM rpade G u3 3agaun 10 HailTH BCe MaKCUMAaJIbHBIE U BCE
HanOOJIbIINE BHYTPEHHE YCTOMUNBBIE (HE3aBHCHMbIE) MHOKECTBA BEPILIUH.

12

B 3agannom opuentupoBanHom rpade G u3 3agaun 11 HaiiTH BCe MaKCUMAaJIbHBIE U BCE
HauOOJIbIIINE BHYTPEHHE YCTOMUNBbIE (HE3aBHCUMbIE) MHOKECTBA BEPILIMH.

13

B 3amanHoM HeopreHTHPOBaHHOM rpade u3 3aaauu 10 HaiiTu Bce
MUHHMaJbHbIE U BCE HAUMEHBIIINE BHEITHE YCTOWYUBBIE (JOMUHUPYIOIIHE)
MHOYKECTBA BEPIINH.

14

B 3anannom opuentupoanHoM rpade G u3 3agauu 11 Haiitu Bce
MUHHMaJbHbIE U BCE HAUMEHBIIINE BHEUTHE YCTOWYNBBIE (JJOMUHHUPYIOLIUE)
MHO’KECTBA BEPILHH.

15

Haiitu xpomatrdeckoe yucio rpada u ONTUMAITBHYIO PaCKpPacKy
rpada G u3 3amgaun 1.

16

Haiitn MakcuManbHbIN NOTOK U MUHUMAJILHBIN pa3pe3 MEKIy
BEpIIMHAMH S U t B TPAHCIIOPTHOM CETH C OPUEHTUPOBAHHBIM Irpadom
G=(V,E), rne
V ={s,1,2,3,4,5,6,7,8,9,10,11,12,13.t), cunraem, 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 OcTaToOK npu aeiennu a Ha 10. N ecTb HOMep BapuaHTa.

17

Haiitu uncno oxepenuii, KOTOpbIe MOXHO COCTaBUTh U3 CEMHU OyCcHH He OoJiee 4eM m
1BeTOB. YHUCIIO IBETOB M paBHO YKCITy OyKB B (haMUJIMK CTy/AeHTa. BepmnHbl 0003HAYUTD
OykBamu pamunuu cryaenta. Hempocratomue OykBbl B3sTh U3 andasuta. He 1omkxHO ObITH

MOBTOPOB OYKB.

18

Haiiti uyncno pa3iandHbIX packpacoK BepIIMH MHOTOTpaHHUKa M B
He 0oJiee ueM m 11BeTOB. MHOTrOrpaHHMK M COCTaBlI€H U3 JIBYX OJJMHAKOBBIX
MIPABUIILHBIX YETHIPEXYTOJIbHBIX MUPAMUJ] ¢ OOIIUM OCHOBAHUEM U BEPUIMHAMH,
PAacroyoKeHHBIMH 110 pa3Hble CTOPOHBI OT OCHOBaHUs. BOKOBBIE rpaHu ecTh
paBHOOEIpeHHbIE HEPAaBHOCTOPOHHHUE TPEYTOJbHUKHU. UHCIIO IIBETOB M paBHO
yucay OykB B (paMIIINU CTyJeHTa. BepuHbl TOMETUTh OyKBaMU (paMUIIHH.
Henocraronue OykBbl B34Th U3 andaButa. He TOIKHO ObITH TOBTOPOB OYKB.

19

ITo nannomy nepeBy T naittu koxa C Iprodepa. 3arem no koxy C HaliTu emy
COOTBETCTBYIOIEE AepeBo T.

20

Haiitu pemenne nuHEHHOTO HEOTHOPOTHOTO PEKYPPEHTHOTO YPaBHEHHS C OCTOSIHHBIMU
K03 uLreHTaMu.
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3anava 21.1. IlpenonaBarens npuHUMaeET 3aueT B rpynne u3 N+10 genosex.
Haiiti yncno BapuanToB 0YEPEAHOCTH ONIPOCA CTYIEHTOB. N €CTh HOMEpP
(bamunuu ctyeHTa B ayautopaom xypaaie. Otser. P(N+10).
3amaua 21.2. B karanore OubaroTeku npuBeeHsl HanMeHoBaHust N+100
pa3nMyHbIX KypHAIoB. HaiiTu uncio crnoco6oB BEIOOPA MATH MOMAPHO PA3THUHBIX
xypHasoB? OtBer. C(N+10, 5).
3amaua 21.3. YV aHrnuyad OpuHSTO JaBaTh JETSIM HECKOJIBKO MMEH. CKOJIBKUMU
crioco0amMu MOKHO Ha3BaTh peOCHKa, €CIIM €My Jal0T TPH UMEHH, a 00IIee YHCII0
uMeH paBHO N+300? CriocoObl, OTIIMYAOLIUECS JIUILb TOPAIKOM UMEH, CUUTATh
paznmuunbiMu. OtBet. A(N+300, 3).
3anaya 21.4. CkonbKuMu criocodaMu MOYKHO BbIOpaTh 7 JiejieraTtoB Ha
KoH(epeHuo oT kowiekTrBa B N + 200 wenosek? Oter. C(N+200, 7).
3amaua 21.5. I'pynma u3 N + 10 cTyeHTOB 10JDKHA caaTh S 9k3aMeHoB. KakoBo
YHUCJIO BO3MOKHBIX PAaCMUCaHUuM criauu 3x3amMeHoB? OTBeT. 5!
3anava 21.6. B paiione umeercs N + 10 nmamsiTHuKOB. Bpems no3Bossier
OCMOTPETH TOJIBKO 3 U3 HUX. YKaXUTE YMCIIO BO3MOXKHBIX MapuipyToB. Ilopsaok
MIPOXOKJEHHS MapIpyToB cymiectBeHeH. Oteer. A(N+10, 3).
3anava 21.7. CtyneHTam npeanokeHo Ha Bbioop N + 5 ryMaHUTapHBIX KYypCOB.
CKOJIBKUMH CITOcO0aMu CTYICHT MOKeT BhIOpath 3 u3 Hux? OtBet. C(N+5, 3).
3anauda 21.8. CxonbkuMH crioco0aMu MOXKHO paccaguTh N + 20 cTyaeHTOB (110
OJTHOMY 32 KaXKJIbIM KOMITBIOTEPOM) B JUCIUICHHOM KJiacce, ocHaImeHHoM 20
koMmmbroTepamu? Homepa kommbrorepos cymectBeHHbl. OTBeT. A(N+20,20).
3anaya 21.9. B copeBHOBaHMM y4acTBYIOT N + 15 clOpTCMEHOB. YKaxuTe
YHUCJIO BAPUAHTOB 04epeTHOCTH uX BhICTyrieHus. OteT. P(N+15).
3amaua 21.10. B otnene pabotaer N + 12 cCOTpyTHUKOB, KOTOPHIE MOTYT
YXOJIUTh B OTITYCK TOJIbKO IO 0AHOMY. CKOJIbKO BapUaHTOB paclpeleeHUs
OTIYCKOB B ToJ1 BO3MOXHO? OtBeT. A(N+12, 12).
3agauda 21.11. B knocke umeerca N + 10 copToB MOPOKEHOTO OJMHAKOBOM
cTOMMOCTH. CKOJIbKMMH CIIOCO0aMH MO>KHO KYIHUTh 3 TIOPLIMH MOPOKEHOTO
nonapHo paznuuHbix coptoB? OTBeT. C(N+10, 3).
3amava 21.12. I'pynmna u3 N + 23 denoBeka 10JDKHA BBITOJIHHUTH JIAOOPATOPHYIO
paboty. CKOJBKMMH CITOCOOaMH MOXKHO pa3OUTh rpymiy Ha Opuraasl mo 3
yenoBeka B Opurane? Oreer. C(N+23, 3).
3amaua 21.13. CoctraBuTh rpaduK OTITYCKOB Ha SIHBapb, peBpaib, MapT. B
STHBape B OTITYCK JOJDKHBI yUTH =N + 10 yenoBek, B ¢peBpasne s = N + 8, B mapre t
=N + 15. CkoipkuMHU cioco0aMu MOYKHO COCTaBUTh I'paduK, €CIIM B OTIEIE N =
150 gyenoBek?
3amaua 21.14. CkonpkuMu criocobamu myreM Boioopa u3 n = N + 100 yenoBek
MO>KHO COCTaBUTh KOMHUCCHIO, COCTOAIIYIO U3 r = | mpexacenarens, s =3
3aMecTuTeNne ut =5 pAaoBbIX WICHOB?
3anava 21.15. [Ins npemupoBanus n = N + 12 cOTpyIHUKOB KYILIEHbI
cnenyromue kKHUTH: “TlamsaTHuk MockBbI”, r = 3 3Kk3eMIuIsApa, “DOHTaHbI
[leteproga”, s = 4 sxzeMIutsipa, “Bosorosickue kpyxea”, t = 5 3K3eMIUISIPOB.
CKOJBKMMHM cIOCO0aMH MOKHO PaclpeaeuTh KHUTH?
3amaua 21.16. Han= N + 100 cotpyHukoB BbiaeneHo 11 myreBok: r =2 B
ca”aropuil “JlopoxoBo”, s = 5 B caHaTopuil “OHeprus’, t = 4 B caHaTOpUi
“3BeHuropona”. CKOJIBKUMH CIIOCOOAMU MOYKHO PaclpeieauTh MyTeBKU ?
3amaua 21.17. JIns oxpaHbl 31aHUs TpeOyeTcst Hapsi U3 8 YeJIOBEeK. I = 2 U3 HUX — AT
OXpaHbl BX0J1a, S = 2 JJIs OXpaHbl celia u apxuBa, t = 4 g narpyaupoBanust. CKOIbKUMH
crioco0amMu MOKHO c(opMHUpoBaTh Takoi Hapsia, umes n = N + 20 yenoBek?
3agaua 21.18. B yupexxnenuu n = N + 300 cotpynHuKoB. CKOJIBKO BapUaHTOB Ha3HAUYEHUS
aJMMHHCTPALMKM BO3MOXHO, €CJIM aAMMUHHUCTPALMS T0JDKHA COCTOATh U3 T = | TUpeKTopa, S
= lrnaBHOrO MHXeEHepa U t = 3 3amecTuTeNen?
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3anava 21.19. [lng oxpaHsl 31aHUS HA/I0 BBIACINUTD HAps U3 8 UENOBEK: I' = 2 JyIs OXpaHbl
BXO0/J1a, 10 ofHOMY: S = 1 + 1 =2 st oXpaHsl cefida u apxuBa (C y4eTOM pacrpeeIeHus
oOsi3anHOCTEH), t = 4 U1 naTpyaupoBaHus. CKOJIBKUMU CIOCOOAMH MOKHO BBIJICIUTH
TaKkoM HapsaJ umes B pacnopsbkeHuu n = N + 20 yenoBek?
3anava 21.20. CkoJIbKMMH CIIOCOOaMH MO>KHO PAclpeieIuTh 6 UMEHHBIX CTUIICHANNA MEXIY
N + 100 oTiuuHMKaMHu, eciii uMeeTcs 1 cTunenaus umenu M1, 2 crunenanu nMeau M2, 3
CTUTICHIUU UMeHu M3?

22

3anava 22.21. B HEKOTOPOM sI3bIKE MPOTPaMMHUPOBAHUS UMS [IEPEMEHHON MOKET COCTOSIThH
3 n =N + 7 gecATHYHBIX MUQP U JIATHHCKUX OyKB, TPUYEM UMSI TICPEMEHHON MOXKET OBITh
1100011 moce10BaTENFHOCTHIO U3 OYKB U IUGP (C TOBTOpAaMU CUMBOJIOB) JIF000# UTHHBI 1, 1
<= | <= n. CKOJBKO pa3IMYHBIX UMCH ITEPEMEHHBIX BO3MOXKHO B 3TOM SI3bIKE?
3anava 22.22. N + 5 manpuukoB U N + 5 1eBoueK ¢ IONapHO pa3IuyHbIMU UMEHAMU
JIOJKHBI OBITh paccakeHbl B psijl. CKOJIBKUMH CIIOCOOaMHU MOKHO 3TO CJIeNaTh, €CIU
a) BCC MaJILYHMKH JIOJDKHBI CHJICTh HA CAaMBIX JICBBIX MECTaxX ?
0) HUKaKKe JIBa MAJIbUYMKA HE JIOJDKHBI CUACTH PAIOM?
¢) Mama u [letst 1OJKHBI CUAETH psiioM?
3amaua 22.23. CKOIbKUMH crioco0amu MOkHO pacctaBuTh N + 10 manbuukoB u N + 5
JICBOYCK TaK, YTOOBI HUKAKHE JIBE JCBOYKU HE CTOSUTH PSIOM:
a) B TuHUI0? 0) B Kpyr?
3anaua 22.24. CKOJIBKUMHU crIoco0amMu MOXKHO yropsaaounTh N + 30 cuMBOJIOB
TaK, 4ToObI Mex Ay cuMBoJiaMd N 1 N + 1 CTOSITO pOBHO 5 IPYrHX CUMBOJIOB?
3amaua 22.25. a) CKOJIBKUMHU CIOCOOAMU MOTYT OBITH YIOPSII0YEHbI OYKBBI B
cnose parallelogram, ¢ mpunucanHOM K HEMY Bamiel GpamMuInel, 3aMicaHHoN B
JTaTUHUIE?
0) CKOJIBKUMH CITOCOOAMU OHU MOTYT OBITh YIOPSI0YEHBI, €Clii OyKBHI | HE
JOJIKHBI CTOSITH PSAOM?
3anmaua 22.26. [Tycts moBTOpenus mudp 3anpemenbl. Ckonbko (N + 4)-
Pa3psAIHBIX YUCENT MOTYT OBITh ChopMHUpOBaHbI U3 1udp 2, 3, 5, 6, 8, 9, ecnu:
a) orpaHu4eHui Het; 0) urcia Menbie 500; B) 4ricia YeTHBIC; T') Yncia
HEUYETHBIC; J1) YHCJIa JEATCS Ha 3; €) urciia JesTcs 00 TOJbKO Ha 2, 00 TOJIhKO Ha 3;
) YMCiIa JeNATcs Ha 2 WK Ha 3; 3) yKclia AESTCS OJJHOBPEMEHHO
Ha 2 1 Ha 3.
3amaua 22.26.1. ITycte moBropeHus mudp He 3anpenieHbl. Ckonbko (N + 4)-
pa3psAIHBIX YUCET MOTYT ObITh chopMHUpOBaHbI U3 1udp 2, 3, 5, 6, 8, 9, ecnu:
a) orpaHUYCHHI HeT; 0) urciia MeHbie 5-10v; B) yncia YeTHbIC;
T') YUCJIa HEUYETHBIE; 1) YMCia, UMEIOLIIE B CBOEH JecaTepruuHoi 3anucu N IBOEK,
HE UMEIOIINE MATEPOK U BOCBMEPOK U Aensiiuecs Ha 37
3anaua 22.27. B ankere npeanaraercs N + 15 BorpocoB, Ha KOTOPbIE MOKHO

OTBETUTH “ma”, “HeT”, “3aTpyaHSIIOCH OTBETUTH . CKOJBKUMHU CIIOCOOAMH MOYKHO

OTBETUTH Ha BOIIPOCHI AaHKETHI?
3agada 22.28. [lanuaapoM — 3TO CIOBO, KOTOPOE OJMHAKOBO YUTAETCS KaK ClieBa
HanpaBo, TaK M ciupaBa HajieBo. CKoIbKO NanuHApOMOB U3 N + 7 OyKB MOXKHO
COCTaBUTb B JIATUHHIIE, HE 3200TACH O CMbICIIE cJI0Ba?
3anaua 22.29. CKOJIBKO MIECTU-CUMBOJIBHBIX CIIOB MOXKHO c(hopMupoBaTh n3 N
+ 26 6ykB u uudp, ecnu:
a) MepBbIe J1BA CUMBOJIA €CTh OYKBBI, a CIIEAYIOIINE YEThIPE €CTh LU PHI?
0) B clIoBe MOKET OBITh TOJIBKO JBE OYKBbI, KOTOpbIE HE JJOJKHBI CTOSITH B
CJIOBE PSIIOM.

23

3amada 23. HaliTi 4nciI0 MOJMOKUTENBHBIX HATYypPaIbHBIX YHCeN He OOJIBITNX
1000 + 2N + 1:
a) He JeISAIIMXCS HU Ha oJIHO M3 umcen 3, 5, 7, 11, 13;
0) mensanmxcs B TOYHOCTH Ha JiBa YMCJIa;
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B) JCJISIIIMXCS HA HE MEHE YEM JIBa YHCIIA.
N ecTh HOMEp PaMIIUU CTYACHTA B ayIMTOPHOM KypHAJIE.

24

3anava 24. YacTuyHO yrmopsioueHHOE MHOXKeECTBO (A, <=), A = {0,1, 2,3,...,20},
3ajano quarpammoi (puc.l.1). Muoxectso BEA.
1. Haueptute auarpamMmy juist B.
2. Haiitn HanOoNpIIMii ¥ HANMEHBIIHHA AJIEMEHTHI (YHUBEPCAIbHbIC TPAHHIIBI B
A).
3. HaifTn MmakcuMasnbHble 1 MUHUMAJIbHBIE 3JIEMEHTHI B A.
4. Haiitu BepxHuil KoOHyC 17151 B (MHO€ECTBO BceX BEpXHMX IpaHeil 1y B).
5. Haiitn HmxHUI KoHYyC [U1st B (MHOXECTBO BCeX HMXKHMX rpaHeil B).
6. HaiiTu TouHyto BEpXHIOI rpanb s B.
7. HailTu TOYHYIO HY>KHIOKO I'paHb s B.

7.3.2. Cniucox BonpocoB s Au¢depeHIuPOBAHHOIO 3a4€Ta

Onepanuu HaJl MHOKECTBaMHU, UX CBOMCTBA. [{narpammbl Benna-Oiinepa.

[Ipsimoe mpousBeneHne MHOKECTB. [IpoeKkiiuu BEKTOPOB U BEKTOPHBIX MHOKECTB Ha OCH.
Kom6unaropuka. [IpaBuio nmpousBeneHus, NpaBUiao CyMMBbI Ui 2-X U 3-X MHOXECTB (C
MTOSICHCHHUEM ).

Yucno pasMenieHuii 6e3 MOBTOPEHH, YUCIIO pPa3MEIEHUN ¢ TOBTOPEHUSIMH,

Uucno nepecTaHoBOK 0e3 moBTopeHuit, Yucno coderanuit 6e3 noBropeHuii. Permenue 3amau
Omnpenenenre CBONUCTB COOTBETCTBHSL.

OTtoOpakeHue, B3aMMHO OJJHO3HAYHbIE COOTBETCTBUS, PYHKIIMHU, OOpaTHBIE (PYHKIIUH,
CueTHbIE MHOXKECTBA.

Teopema o yncne MOAMHOXKECTB KOHEUHOTO MHOYKECTBA.

. Onpenenenus CBOMCTB OMHAPHOTO OTHOIICHHUS.

. OTHoOIIIEHUE SKBUBAIICHTHOCTH. Pa30neHne Ha KiIacChl SKBUBAJICHTHOCTH.

. OtHOomenue nopsaka. [loaHbI 1 YaCTUYHBIN MOPSIOK.

. buHapHbIe onepanun: onpeneaeHus, CBOMCTBA, IPUMEPHI.

. IlonsaTne anredpsl, HoaanreOpsl.

. I'pade1. Onpenenenusi, mpuMepsI, CriocoOb! 3ananus. [Ipumepsr.

. Bunet rpados. Onepanuu Hag yactsimu rpadoBs. [Ipumepst.

. JJokasibHbIEe cTEnenn BepmuH. [Ipumepsl.

. MapupyTsl, 1ienu, nukisl. PaccTosiaus, quamerp, HeHTp, 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.

CBs3HBIE KOMIIOHEHTHI Tpada. Pazaenstomume MHOXKECTBA U pa3pesbl.

Diinepos rpad. Teopema Ditnepa. ['amunbToHOB Tpad. [Ipumepsr.

JlepeBbsi: onpenenenus, npumepsl. JlepeBo ¢ kopHeM. BerBb. KoH1ieBbIe BepIIMHBI U pedpa.
Bepmnnbl MakcuManbHOIO TUIIA.

XapakTepucTU4ecKue uncia rpada.

KoaupoBanue: onpeaenenne, npuMeps! an(aBUTHOTO KOJIUPOBAaHH MHOXKeCTBa N.
OnTtumaneraoe konupoBanue. Kox ®@ano. Tepema Xadpdpmena. Kon Xaddmena.
Koap! ¢ nucnpasiennem ommoOOK: JeKOJUPOBAHNE, TyOIMPOBaHUE CHMBOJIOB.
Konp! ¢ ucnpaBnenuem omuOok: GyHKIMsE XeMMHHTa, KOJI XE€MMHUHIa.

Merton koaupoBaHuss XeMMHUHIA.

WcTopus BOBHUKHOBEHUS U MEPCIEKTUBbI Pa3BUTHS JUCKPETHON MaTeMaTHKH.
[ToHSATHS MHOXKECTBO, JIEMEHT, YHUBEPCYM, IIOJJMHOXKECTBO, KOPTEXK.

Onepanuu HaJ MHOKECTBAMU, MYJIbTUMHOKECTBAMHU M HEUETKUMHU MHOXKECTBAMHU.

JexaproBo nmpousseneHue. 1 — Il — -aproe cooTBeTcTBUE. AnreOpandeckas 1 — 1 — -
apHas orneparusi.

[TonsiTus otoOpakenus u GpyHkuuu. CropbeKIysl, UHbEKLIN U OUEKIIHS

OO6patHoe oTOOpakeHUE, KOMIO3UIINS OTOOPaKEHHUI M KX CBOMCTBA

HenonswxkHas Touka otoOpaxenus. MeTo 1 urepanuit

AnreOpandeckas cucreMma. UETkre 1 HEUETKNE MHOKECTBA.

ITousarme MomHOCTE MHOkeECTBA. CriocoOBI 3aJaHNUSI MHOKECTB.

Harnsanoe npencrasineHue 3a1aBaeMbIXx MHOKECTB. Jlnarpamma Diinepa-Benna. MHaukatopsl
MHOECTBA.

Knaccudukanus mHOKeCTB. UNCIIOBBIE XapaKTEPUCTUKH.

KapaunanbHbie v TpaHCHUHUTHBIC YHCTIA.

AxcroMaTuKa coJiepKaTelbHO (MHTYUTUBHO) OCTPOEHHBIX MHOYKECTB.

[Tapanokcel Paccena u Kanropa.

AxcromaTtuka (opMaabHO MOCTPOCHHBIX TEOPHII MHOXKECTB.

Onpenenenne kKoMOMHATOpHOTO aHaM3a. Kinaccudukaiys KoMOMHATOPHBIX 3a/1ay.
YnopsaoueHHbIe MHOKECTBA. DJIEMEHThl KOMOMHATOPUKHU

Tpeyronbnuk [Tackansa. Yucno benna. Yucno Crupinunra.

MeTo BKIIFOUEHUH U UCKIIOUYEHUI.

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

Onpenenenue cooTBeTcTBUM. bruHapHble cOoTBETCTBUS. YETKHME U HEUETKHE COOTBETCTBHUSL.
Knaccudukanus 6uHapHbIX cOOTBETCTBHUI. [IpuMepbl HHTEpIpeTauu U CIOCOObI 3a/IaHusl.
Tabnuma Kanu. Onepanuu Hax COOTBETCTBUSIMHU.

Omnpenenenne GMHAPHOTO OTHOLICHUS.

CriennanbHble OMHAPHBIE OTHOIICHUS: TTOPSJIOK, SKBUBATEHTHOCTb.

CBoiicTBa OMHAPHBIX OTHOLICHUH.

IIpencraBnenne GMHAPHBIX OTHOLIEHUH MOPSI/IKA C MOMOIIBIO JUarpaMm Xacce.
OcHoBHBIE aJIreOpanvecKkrue CUCTEMbI
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