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1 HeJII/I, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o AMCOMIIJIMHE

K ocHoBHBIM neJsAM OCBOCHUS JHUCIHUITIIMHBI «I[I/ICerTHLIe CTPYKTYPbI U KOMIIBIOTUHI
CJICOYyCT OTHCCTU:

pa3BUTHE y CTYICHTOB HABBIKOB MaT€MaTHUYECKOTO MBIIUIEHUS, CIOCOOHOCTEH K
CaMOCTOSTENIbHON TBOPUECKOH padoTe;

BOCIIUTAaHHUE KYJbTYPBI JIOTHUECKUX PACCyKICHUN, (POPMHUPOBAHNE YMEHUS IPUMEHSTH
MOJENM JUCKPETHOM MAaTEMaTHKH K PEIICHHUIO PA3JIMYHbIX 3a7a4 IPUKIIATIHBIX
JUCLUIUINH;

IPUBUTHE HABBIKOB pabOThl CO CIOKHBIMH JIOTUYECKMMH KOHCTPYKLHUSMH H
UCIIOJIB30BAaHUS METOJOB JAMCKPETHOM MAaTEMaTUKH B IPAKTUYECKOM — IPOEKTHOMH,
IIPOU3BOACTBEHHO-TEXHOIOTUYECKOM, OpraHU3alMOHHO-YIIPABICHYECKOM,
aHAJTUTUYECKON M HayYHO-UCCIIEI0BATEIbCKOW,— MPOPeCcCHOHATbHOM e TETbHOCTH.

K ocHOBHBIM 3agayamM OCBOEHHUS JUCHMIUIMHBI «/lMCKpeTHbIe CTPYKTYpbl H
KOMIIBIOTHHI» CJIEyEeT OTHECTH:

HAYYHTh CHCTEMHOMY IOJIXOAY K aHAJM3y U CHHTE3Y CIIOXKHBIX CHCTEM.

HAy4YUTh PellaTh 3a/1a4l TEOPUH MHOXKECTB, TEOPHH IpadoB, TEOPUH KOJTUPOBAHUS, YMETh
MIPUMEHSITH IMOJTYYCHHBIC HABBIKH,

pa3BHBAaTh CIIOCOOHOCTH COCTABJISITH M KOHTPOJUPOBATH IIAH BBITOJHIEMON PabOTHI,
IUIAHUPOBATh HEOOXOMUMBIC JUIS BBINOJHEHUS paOOTHl OIICHUBATh PE3YJIbTATHI
cOOCTBEHHOM pabOTHI.

OOyuenne no aucuuIinHe «/IuMcKpeTHble CTPYKTYPbl U KOMIBIOTHHI» HAMpaBiICHO Ha
dbopMupoBaHUEe y 00yHarOMIUXCS CIEAYIOMNX KOMITETEHIUH:

Koa m HanumMeHoBaHue KOMIIETEHII NI NHaukaTopbl 10CTHKEHUS] KOMIIETEH U
OI1K-3. CnocoOeH HUCI0Ib30BaTh 3HATH:
HEO0OXOAMMBIE MAaTEMATUYECKE METOIBI IS ® OCHOBBI TCOPHH MHOXKCCTB;
pereHus 3a1a4 mpogpecCuoHaIbHON ®  OCHOBBI KOMOHHATOPHOTO AHANIN3a;
eaTeIbHOCTH ®  OCHOBBI TeOpHH IpadoB;
[ ] Oorcpanry Haa MHOXKCCTBaAMHU U UX CBOfICTBa;
[ ] OCHOBHBIC METObI ,IIPICKpCTHOfI MaTEMaTUuKH,

HE0O0XOAUMBIC IS TANbHEHIIero H3yIeHUS
MTOCTIEAYIOMINX JUCIUTUINH, TTPEIyCMOTPEHHBIX
YYeOHBIMHY TUTAHAMH, a TAKXKe JUTSI IPUMCHCHHUS B
po(heCCHOHATFHON IEATEIIEHOCTH;

yMeTh:

®  [0JIH30BATHCS OCHOBHBIMU METOJIaMH JTUCKPETHOM
MaTeMaTHKH JJIs peIeHus 3a7a4d Kak B 00JIacTh
TUCKPETHON MaTEMaTHKH, TaK U 3a €€ MpeaeTaMu;

®  [IPUMCHATHh CUCTEMHBIN TOAXO/T K aHATIH3Y U
CHUHTE3Y CJIOKHBIX CUCTEM

®  [IPOBOIUTH AHAJU3 U OI[CHKY METOJIOB U
MOJIXOJIOB TUCKPETHOM MaTEMATHKH;

BJIA/IETD:
®  HaBBIKAMHU (POPMATH3AIMU U PCIICHHS




IMPaKTUYCCKUX 3aa4 METOAaMU ,E[I/ICKpCTHOI\/’I
MaTCMaTHKH,

®  OIBITOM PEUICHHS 3a7ad TEOPUH MHOXKECTB,
KOMOMHATOPHBIX U TEOPETHKO-rpadOBbIX 33]1a4;

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumiuza <« /[HCKpeTHBIe CTPYKTYpPbl M KOMIBIOTHHI» OTHOCUTCS K YHCIy
npodecCHOHATBHBIX Y4YeOHBIX AUCUMIUIMH oOs3arenpHOil wactu b1.1.12 Gmoka b.1 ocHoBHO#
00pa3oBartesibHON MTporpamMMbl OakaiaBpHara.

Juctumnnuna «/{ucKpeTHbIe CTPYKTYPbl H KOMIBIOTHHI» B3aUMOCBSI3aHA JIOTHUECKHU U
COJICPKATEIHPHO-METOUYECKA CO  CICAYIOIMMU JUCHUIUIMHaMH W npaktukamu  OOIT:
«MaremaTuueckas JIOTHUKa U TEOPUS AITOPUTMOB B IPOTPAMMUPOBAHUI.

3 CTpyKTypa M cojepKaHHe U CHUILTHHBI

OO0mass TPyIOEMKOCTh JUCIHMIUIMHBI COCTaBisieT 4 3a4eTHBIX eIuHUIBl, T.e. 144
aKaJeMUYecKNX dYaca (M3 HHUX JeKuMd - 36 dacoB, NabOpaTOpHBIX 3aHATUH - 36 4daca,
camocTosTelbHas padoTa - 72 gaca). DopMa KOHTPOJIS — IK3aMEH BO 2 CeMecTpe.

3.1 Buabl yueOHO# padoThl M TPY10EMKOCTH
(mo popmam 00yueHHs)

3.1.1 Ounas popma oOydeHUs

Ne i/ Cemectpbl
. KoanuectBo
Bun yueOHoii padoThl Cemecrp Henens
4acoB
cemecTpa
1 |AyauTopHble 3aHATHSA 72 2 1-18

B ToM uucie:

1.1 {lekuum 36 2 1-18

1.2 |CemuHapckue/mpakTUYECKHE 3aHATHS

1.3 |[JTabopaTopHbIC 3aHITHS 36 2 1-18
CamocrosiTesibHast padora 72 2 1-18
I[IpoMe:xxyTOUHAsSI aTTeCTAUS 2 19-21
DK3aMeH 2

HUroro: 144




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUIIMHBI

(mo popmam 00yueHHs)

3.2.1 Ounas ¢popma 00yueHus

n/n

Pa3genbl/TeMbl
JTUCIHUILINHBI

TpynoeMKoOCTh, 4ac

Bcero

AynuropHasi padora

Jlexng
15071

CeMHHapCHK
ue/
IpaKTU4ec
Kue
3aHATHUS

JlaGopar
OpHBIC
3aHATHUS

[IpakTuy

c€CKasd

MOAI'OTOH

Ka

CamocrT
DATEJbH
as
padora
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Beeaenue. Ponb JUCKpeTHOI MaTeMaTUKU B
MIPUKIIaTHBIX HayKax

Hcropnueckas cnpaska. Mcropuyeckas
crpaeka. [Ipeamer, uenb U coiepkaHue Kypea
«JluckpeTHbIe CTPYKTYPbI K KOMITBIOTUHI.
OcCHOBHBIE IOHSTHS U OTIPECIIEHUS] TEOPUH
MHO>KECTB, KOMOWHATOPHOTO aHAIIN3a U TEOPHH

rpadoB.

1.2

Crpykrypa teopuu MHOxecTB (TM):
KOHIICTITYaJIbHBINH 0a3KC, IeyKTHBHBIC
CpelCTBa, COJepIKaTeIbHAs HAACTPOUKA.
[loHsTHS «KMHOKECTBO» U «3JieMeHT». [loHsTHE
«yHUBepcyM». [losicHeHrEe TOHATHA
«MHOKECTBO» C arperaTHO TOYKHU 3PEHUSI.
[TosicHEHNE TOHATHS KMHOKECTBOY C
aTpUOYTHBHOI TOYKU 3pCHUS.

VYTounenne ucxoaHeIX NoHATHH TM. OCHOBHBIE
npousBoaHble noHATUS TM. IlonMHO)€eCTBO.
Koprex. JlekapToBO poU3BEACHHUE. M-aAPHOE
cooTBeTcTBHE. AnreOpandeckas n-apHas
orepanusi. Anredpandeckas cuctema. YETkue u
HEUYETKHE MHOXKECTBA.

1.3

Cucrema CHMBOJIOB TEOpHH MHOeCTB. [loHsATHE
SI3BIKA TEOPUH MHOXKECTB. AJI(paBUT TEOpUH
MHOXECTB: (DOPMATBHOE OIPE/ICICHIE
oriepaluii HaJl MHOXKECTBaMH U rpadpryeckoe
noscHeHre. CumBoJIBI oneparuif. CHMBOJIIBI
MPaBUJI COMOCTABIICHHUS. SI3bIKOBBIC BBIPAKEHHSI
TEOPUU MHOXECTB.
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ITonsiTne MomHOCTH MHOXeCTBa. CIIOCOOBI
3amaHust MHOXKECTB. HarisiqHoe npeacTaBicHue
3a/1aBaeMbIX MHOXKeCTB. Jlmarpamma Ditnepa-
Benna. MnaukaTopsl MHOXKECTBA.
Knaccudukaiius MHOKECTB. UHCITIOBBIC
xapakTepucTuku. KapnuHambHble 1
TpaHC(HUHUTHBIC YHCTa. AKCHOMAaTHKA
COJIEpKATENbHO (MHTYUTHBHO) IOCTPOCHHBIX
mHOxecTB. [lapanokcel Paccena u Kanropa.
AKcroMaTiKa OpPMaIbHO IIOCTPOSHHBIX TEOPHHA
MHOKeCTB. OTpeariny HaJl MHOKECTBaMI.
CBoiicTBa omepaiuii HaJl MHOKECTBaMH.
['paduyeckoe M300parkeHnE MHOKECTB Ha
nuarpammax Oiinepa-Benna.

15

Omnpenenenre KOMOMHATOPHOTO aHAJIH3A.
Kiaccudurkanus KoMOMHATOPHBIX 3a/1a4.
Tpeyronbauk [Tackans. Yucno bemnna. Yucno




Crupnuara. MeTon BKIIIOUEHUH ¥ HCKITIOUEHUH.
3amaun perraeMbie B KOMOMHATOPHOM aHAJIM3E,
uX npuMepsbl. PexyppenTtHbie GopMyIibL.
[IpaBuio cymmbl. MaremaTudeckast HHIy KIS,
MPUMEHEHUSI B IEPEUUCTUTENHHOMN
KoMOMHATOpHKE. [IpaBUIIO MPOU3BEICHHS.
bruHOMIaNBHBIC KO PHUIIUEHTHI, KOJTHYECTBO
noaMHOXecTB. buanom Herotona. Meron
PEKypPPEHTHBIX COOTHOIIICHHIHA.

1.6

[onsiTre oToOpaxenus. Uabeknus, CIOpbEKIHs.
B3anmoogHO3HAYHEIE (OUEKTHBHEIC)
otobpaxeHus. Onepanysi KOMIIO3UIIAN
oToOpakeHHH u ee cBoicTBa. OOpaTHOe
oroOpaxeHue. KOMIIO3HUIIMOHHAS CTETICHb
oroOpaxxeHus1. JlnarpaMma BHyTPEHHETO
OTOOpaXXeHHs1, 3aJaHHOTO Ha KOHEUHOM
MHOXKECTBE; IIMKJIBL. Teopema o 3alMKIMBaHUN
CTEIIEHHOH MTOCJIe0BATENFHOCTH SJIEMEHTA.
Teopema o pa3dueHHH B3aUMOOIHO3HAYHOTO
BHYTPEHHETO OTOOpaXEeHUsI, 33/IaHHOTO Ha
KOHEYHOM MHOJKECTBE, Ha OT/ICIbHbIC
HE3aBHCUMBIE [IUKIIBI. MeTOo 1 TPOU3BOISIINX
(yHKIHH.

1.7

ITonsiTHE nekapToBa MPOU3BEACHHUS MHOXKECTB.
JlexapToBa cTeneHb MHOXecTBa. OnpeenieHrue
COOTBeTCTBUHN. BuHapHbIe COOTBETCTBHUS.
UETkHe 1 HeUETKHE COOTBETCTBHS.
Knaccudurkarms OWHAPHBIX COOTBETCTBUI.
[Ipumepsl HHTEPIPETALUU COOTBETCTBHI.
Crioco0sI 3aaHust COOTBETCTBUNA. Tadmnma
Konn. Onepanuy Ha COOTBETCTBHAMMU.
Kommoszunus cootBeTcTBUil. buHapHbie
OTHOIIICHHS U IBYA0JIbHBIC Tpadbl. OTHOIICHHUS
SKBHUBAJICHTHOCTH, KJIAaCChl SKBUBAJICHTHOCTH.
OTHOIIEHUS! YACTUYHOTO MOPSIKA.

1.8

[oHsATHS HEOPUEHTHPOBAHHOTO U
opueHTHPOBaHHOTO rpados. CriocoObl 3a1aHus
rpagoB. Marpuna cmexnoctu. [TyTth B rpade.
[{uxn B rpade. Csizubli rpad. KoMnoHeHTH
cBsizHOCTH rpada. CteneHp BepinHbL. Teopema
0 cymMe creneneit BepuuH rpada. ITomnbiit
rpad; Gopmyia KonndecTBa p€dep B MOTHOM
rpage. AnroputM GpoHTa BOIHBI B rpade.
MeTo/11Ka BBIJIETICHNS] KOMITOHEHT CBSI3HOCTH B
rpade. MOCTHI B pa3emsfoIie BEPIIHHbI
(Toukm couneHnenus). Paccrosaue Mex Iy
BEpIIMHAMH B rpade: onpezeiIcHue, CBOICTRa,
METOJIUKA HAXOXKJICHHs. DKCLIEHTPUCUTET
BepuuHbl. Paguyc u quamerp rpada.
[{enTpasbHble BEpIIUHBL. J[By10NbHBIE TpadBbI.
Metoika MpoBepKH rpada Ha JABYI0IbHOCTb.
[Tonuebiii By noabHEIN rpad. zomopdHbIe
rpadsl. MeTouka IpoBepKH Mapbl rpadoB HA
n30MopHOCTE. DiinepoBsl rpadsl. Teopema
Oitnepa (KpuTepHii siinepoBocTr rpada).
MeTonrKa HaxOXACHHS JiIepoBa LIMKIIA B
bittepoBoM rpade. ['aMUITBTOHOBEI TpadBwl.
[Tnockue rpadel. ['parn rockoi yKiIaaku
rutockoro rpada. CoOOTHOMEHUS MEXIY
KOJTMYEeCTBaMHU BEPIIUH, pEOep U TpaHeit B
10ckoM rpade. [IpuMepbl HEIUIOCKUX TpadoB.
JlepeBbst 1 ux coiictBa. Konuposanue [Ipydepa




T IICPEBBEB C IPOHYMEPOBAHHBIMU BEPIITH
HaMHU.
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OmnpeneneHre OMHAPHOTO OTHOIIICHUSI.
CrenivanbHble OMHAPHBIE OTHOIICHHUS: TIOPSIOK,
SKBUBAJICHTHOCTH. CBOMCTBA OMHAPHBIX
oTHolleHui. VccnenoBanue CBOMCTB OMHAPHBIX
otHomeHu. Teopus oToOpakeHuit u aredpa
nozcraHoBoK. [IpencraBienne OMHAPHBIX
OTHOIICHHH TTOPsAKA C TOMOIIBIO AUArPaMM
Xacce. [TonsiTre 06 n-apHOM OTHOIIEHHH.
OKBUBAJICHTHOCTH. Pa30meHNst MHOXKECTB,
(baxTOp- MHOXKECTBO. OTHOIICHNS MTOPSIIKA:
TMTMHEHHBIN 1 JTICKCHKO-TPaQHUECKIHA.

1.10

CpaBHeHHE MHOXECTB. MOIITHOCTh MHOKECTBA,
KOHEYHas 1 OECKOHEYHasi MOIIHOCTb.

CueTHEIE MHOXECCTBaA, CYCTHOCTh MHOKECTBA
HCIIbIX U palluOHAJIBHBIX YHUCEIT. HecueTtHsie
MHOXCCTBA. KOHTI/IHyaJ'[I)HI)Ie MHO>XECTBA.
HecueTHOCTD KOHTHHYAQJIbHBIX MHOKCCTB.
Teopema Kanropa-bepumreitna. Kiacce
SKBUBAJICHTHOCTH MHOKECTB. DKBHBAJIEHTHOCTh
1 MOIIHOCTH MHOKecTB. KomuecTBeHHas
SKBUBAJICHTHOCTH MHOKECTB. MOIIIHOCTh
KOHTHHYyMa.

111

[lonstue npenukata. O61acTh ONpeeNeHus U
00J1acTh UICTUHHOCTH TipeiuKara. OObIuHbIE
JIOTHUYECKHUE OTepaluy HaJl IpeAUKaTaMH.

KBaHnTopHBIe oneparuy Hajl IpeauKaTaMu.
[TonsiTHe peuKaTHOM (GOpMyIIbL; CBOOOIHBIE U
CBS3aHHbIE [IEPEMEHHBIE.

1.12

Tpancnoprtasle cetu. IIoTok B TpaHCIOPTHOM
CeTH. AJITOPUTM HaXOXKJIEHHS MTOJTHOTO TTOTOKA.
CBoiicTBO ompeeneHns JOIMYCTHMOTO ITOTOKA.
3akoH Kupxroda. MakcuManbHbIH TOTOK.
[Tonubiit notTok. HaceleHHele Tyru.
OnpeneneHre MaKCUMaIbHOTO MTOTOKA B CETH.
[locTpoenue noaHoro notoka cetu. [Ipumep Ha
[TOCTPOEHHE MOTHOI0 MOTOKA B TPAHCIIOPTHON

CCTH.

HNToro

144

36

36

72

3.3 Conepxkanue TMCHHNIMHBI

Beenenue. Poiib AUCKpPEeTHOM MAaTEeMAaTHKH B IPUKJIAJHBIX HAYKAX

Hcropuueckas cnpaska. Mcropuudeckas crpaBka. IIpeamer, menbs u copepxkaHue Kypca
«JluckpeTHble CTPYKTYpbl M KOMIIBIOTUHI». OCHOBHBIE MTOHATHS U ONIPEJIEICHHSI TEOPUH MHOKECTB,

KOMOMHATOPHOI'O aHaJIu3a U TEOPUH rpados..

Tema 1. SI3bIKk TEOPUU MHOKECTB.

Cucrema CHMBOJIOB TCOPHUU MHOKCCTB. ITonsTHe s13B1Ka TCOpPHUU MHOXKCECTB. AJ'I(1)8.BI/IT TCOpHUn

MHOXeCTB: (opmanbHOe ompenenenne (A =A3; UA2UA3UAL)(A=A;UA2UA3UA,)

oTiepanvii HaJl MHOXXECTBaMH U rpadudeckoe nosicieHue. CuMBoJIbl ornepanuii. CUMBOJIBI TIPABUIT

COMOCTAaBIICHUS. SI3BIKOBBIE BBIPpAXXCHUSA TCOPHUHU MHOXCECTB.




Tema 2. OcHOBbI KOMOMHATOPHOT0 AHAJIN3A.

Omnpenenenne KoMOuMHATOpHOrO aHanm3a. Kiaccudukamuss KOMOWHATOPHBIX —3ajad.
Tpeyronpnauk Ilackana. Yucno bemna. Uucno Crupnunra. MeToa BKIIOYEHHH M UCKIIFOYEHUM.
3amayn perraeMble B KOMOMHATOPHOM aHalM3e, UX mpuMepbl. Pexyppentsie dopmynsl. [IpaBuno
CyMMBbI. MaTeMaTuieckasi UHIYKIHs, IPUMEHEHHsI B IEPEUNCIUTENbHOM KomOnHaTopuke. [IpaBuio
npousBeneHus. buHoMuanbHble KOA((UIMEHTHI, KOJMYECTBO MOJMHOXeCTB. buHOoM HproToHa.
Meroz peKyppeHTHBIX COOTHOILICHUM.

Tema 3. I'padnl.

[ToHsATHS HEOPUEHTHUPOBAHHOTO M OpueHTHpoBaHHOTO rpadoB. Crocobsl 3aaanus rpados.
Matpuna cmexxnoctu. [TyTs B rpade. Llukn B rpade. Cesizubiii rpad. KoMmoHneHTsI cBS3HOCTH Tpada.
Crenenp BepuiMHBL. Teopema o cymme creneHeil BepmuH rpada. Ilomssii rpad; ¢opmyna
KoJimyecTBa pédep B MojHOM rpade. AnroputM ¢poHTa BOJHBI B rpade. MeToauka BblIEICHUS
KOMITOHEHT CBS3HOCTH B Tpade. MOCThI 1 pa3Aessioiye BepIIuHb (TOUKH cowieHeHus ). PaccrosiHue
MEXIy BEpLUIMHAMU B rpade: onpeneneHue, CBOWCTBA, METOJMKA HAXOXKJICHHUS. JKCHEHTPUCUTET
BepmnHbl. Pamnyc u nuamerp rpada. Llentpansubie BepmmHbl. J[BynonbsHbIe rpadbl. MeTtoauka
npoBepku rpada Ha IByA0IbHOCTh. [lomHbii AByn0nbHBIN rpad. 3oMmopdubie rpadsl. MeToauka
pOBEpKU Tapbl rpadoB Ha H30MOPGHOCTL. DnepoBsl rpadnl. Teopema ODiinepa (KpuTepHid
sinepoBoctu rpada). MeToauka HaX0XIEHUs disiepoBa UKJIIA B 3iIepoBoM rpade. ['aMUIbTOHOBBI
rpadsl. [lnockue rpadsl. I'panu miaockoil yknaaku miockoro rpaga. COOTHOIIEHHS MEXIY
KOJINYEeCTBAaMU BEepIINH, p&oep U rpaHeit B muiockoM rpade. [lpumeps! Herockux rpagos. [epeBbs
u ux coiictBa. Konuposanue [Ipydepa s nepeBbeB ¢ MPOHyMEPOBAaHHBIMH BEPIITU HAMHU.

Tema 4. IToToxku B ceTsx.

Tpancnoptasie cetu. [10TOK B TpaHCTIOPTHOH ceTH. ANITOPUTM HaXO0KI€HHUS MTOJHOTO MTOTOKA.
CBOMCTBO ompeIeseHus TOMyCTUMOro MmoToka. 3akoH Kupxroda. MakcumanbHbIi moToK. [TomHbIiH
notok. Haceimennsie nyru. OmnpeneneHne MakCUMalIbHOTO MOTOKa B ceTu. [loctpoeHue momHoro
noTtoka ceTd. [I[puMep Ha MOCTpOEHUE MOJIHOTO MTOTOKA B TPAHCIIOPTHOM CETH.

3.4 TemaTnKka NPAKTHYECKUX 3aHATHI

Tema 1. SI3bIK TEOPHMU MHOKECTB.

Cucrema cUMBOJIOB TEOPUU MHOXKECTB. [IoHATHE sI3bIKA TEOPUN MHOXKECTB. AJ(paBUT TeOpUN
MHOXECTB. SI3bIKOBBIE BBIPAKEHUS TEOPUHA MHOKECTB.

Tema 2. OcHOBBI KOMOMHATOPHOI0 aHAJIM3A.

Pemenune 3amau  komOuHaTopHOro aHanmm3a. DopMmysnbl ToJCYeTa 4YHCIIa BapHAHTOB:
pa3MelIeHus, COYETaHMsl, MEPECTAaHOBKU C IMOBTOPEHUSIMU U 0€3 MOBTOPEHUH. DileMEHTapHbIE
TOXKAECTBA IS Yncia coueTannid. OCHOBHBIE TIpaBUIIa KOMOMHATOPHKH. MoJienn KOMOWHATOPHBIX
KoH(urypamuii.  pemieHue KOMOWHATOPHOW 3a/ladd METOJOM PEKYPPEHTHBIX COOTHOIIICHHM.
Croenmanpable uiciaa. MeToI BKIIIOUEHNUH U UCKITIOUEHUH.



Tema 3. I'padwi.

3anaua o yeTsIpex Kpackax. HaxoxxaeHune ocToBHOTO moarpada HEOpUEeHTHPOBAHHOTO Tpada.
Cnoco6nr 3amanus TpadoB. IlocTpoeHne matpuilbl CMEXHOCTH rpada. 3amada HaxOXKICHUS
AJIEMEHTAPHBIX IMKIOB M KOHTYpoB. OmpeneneHne CBA3HOCTU rpad)a U KOMIIOHEHTOB CBS3HOCTH.
[TocTpoeHre MUHUMATBHOTO OCTOBHOTO JiepeBa rpada ¢ moMompto anropurma Kpackana Onepamnuu
Hax rpadamu. Merpuueckue xapakTepucTuku rpadoB. HaxoxkaeHne MUHUMANTBHBIX U
MaKCHUMAaJbHBIX IyTeH oprpada.

Tema 4. [loToxku B ceTsX.

[TocTpoenue moIHOTO MOTOKAa B TpaHCMOPTHOU ceTu. Onpenenenrne n3oMophHOCTH TpadoB.
[IpuMeHeHne TeopeMbl O NOTOKax B TpaHcHopTHOW cetu. IIpumenenune teopemsl Poppa-
®dankepcona. HaxoxJeHne moToka MUHUMAaJIbHON CTOUMOCTH.

4 Y4eOHO-MeTOAMYeCKOe U HH(OPMAIIMOHHOE 00ecTiedeHue

4.1 OcHoBHasi IuTEpaTYypa

1. baspun, U. U. JluckpeTHas maTeMaTuka. ¥ 4eOHUK U 3aJaUHUK : JIJIsl CPEJTHETO
npodeccronansHoro oopazopanus / U. Y. baBpun. — Mocksa : U3narensctBo FOpaiiT,
2023. — 193 c. — (ITpodeccuonansroe odbpazoBanue). — ISBN 978-5-534-07917-3. —
Tekcr : anexTponnsiii // OOpa3zoBarenbHas miatdopma FOpair [caiit]. — URL:
https://urait.ru/bcode/511780.

2. T'amkos, C. b. J/luckperHas maTemMaTHKa : y4eOHUK U pakTUKyM Juisi By30B / C. b.

lNamkos, A. b. ®ponoB. — 3-e u3a., ucnp. u gon. — Mocksa : M3natenscTBo FOpaiiT,
2023. — 483 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-11613-7. — Teker :
anekTpoHHbIH // O6pa3zoBaTenbHast miardopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511483.

3. JluckperHas maremartuka : yueOHoe ocooue it By30B / JI. C. Ananudes [u ap.] ; mon
HayuyHo# pemakmmei A. H. Ceceknna. — Mocksa : MU3narensctBo IOpaiit, 2022. — 108
c. — (Bricmree oopazosanue). — ISBN 978-5-534-08214-2. — TekcT : 2JIEKTPOHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/492307.

4. Nextsapp M.U. Jlekuuu 1Mo AUCKPETHOW MaTeMaTHKe [ DNeKTpoHHBIH pecypc] / M.U.

JexTsipb. — DNEeKTpOH. TeKCTOBbIE AaHHbIe. — M.: IHTepHeT-Y HuBepcuTeT
Nndopmannonnsix Texnonoruit (MHTYUT), 2016. — 181 ¢. —
http://www.iprbookshop.ru/62815.html.

4.2 JlonoJHUTEIbHAS JIUTEPATypa

1. Xpamoa T.B. JluckperHass maTemaruka. DJIeMEHTbl Teopuu TrpadoB [DIEKTPOHHBII
pecypc]:  yuebHoe mocobue /— HoBocubupck: CuOupckmii TOCYAapCTBEHHBIN
YHUBEPCUTET TEICKOMMYHUKauii u uHbopmatuku, 2014, — 43 ¢. —Pexum gocryma:
http://www.iprbookshop.ru/45466.htmil

2. Twucun, B. b. [luckpeTHas MaTemaTHKa : y4eOHUK U MpakTUKyM i By30B / B. b. ['nucumn.

— 2-e u3n., nepepad. u gon. — Mocksa : UznatensctBo Opaiit, 2023. — 468 c¢. —
(Beiciee obpazoBanme). — ISBN 978-5-534-16763-4. — Tekct : S1IEKTPOHHBINA //
Oopa3oBarenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/531659.
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3. bepumreitn T.B. [IpakTuKyM 1Mo AUCKPETHOM MaTeMaTHKe [ DIEeKTPOHHBIN pecypc] :
yuebnoe nocooue / T.B. bepumreiin, T.B. XpamoBa. — DIeKTpOH. TEKCTOBBIC JaHHBIE.
— HoBocubupck: Cubupckuii rocyjapcTBEHHbIM YHUBEPCUTET TEIEKOMMYHHKALUI U
nadopmaruku, 2014. — 131 c. — 2227-8397. — Pexxum noctymna:
http://www.iprbookshop.ru/55492.html

4.3 JInuieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecmeuenue

1. Oducubie npuioxenus, MicrosoftOffice 2013 (wmu Hmxke) — MicrosoftOpenLicense
JInntensusg Ne 61984042
2. OnmnepanuonHas cuctema Windows 7(wu mmxke) — MicrosoftOpenLicense.

4.4. JneKTpOHHBIE 00pa30oBaTeIbHbIE PeCypChl

DneKTPOHHBIN 00pa3oBaTENbHbBIN pecypc pa3padaThIBaeTCs.

5 MarepuaibHO-TeXHHYECKOE o0ecneueHne

Jlis mpoBeneHUs BCEX BHJIOB 3aHATUNA HEOOXOIMMO TPE3CHTAMOHHOE 000pYIOBaHHE
(MyJIbTUMETUHHBIN IPOEKTOP, HOYTOYK, 3KpaH) — 1 KOMIIJICKT.

Jlnist ipoBeieHus MMPAKTHYECKUX 3aHATHH HEOOXOAWMO HAIWYHE KOMIIBIOTEPHBIX KIIACCOB
000pYIOBaHHBIX COBPEMEHHOW BBIYMCIUTEIHHON TEXHMKOH M3 pacuera oJHO pabodee MecTO Ha
OJIHOTO 00y4YaeMoro.

6 MeTtoanueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHIalUH IS PenoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

HpI/I MMOATrOTOBKE K 3aHATHAM CICAYCT IPCABAPUTCIBHO npopa60TaTL MaTCpHrall 3aHATHA,
npeayCcCMOTpEB €ro 1nmoaady TO4YHO B OTBCACHHOC IJIAA OTOT'O BPEMS 3aHATHA. CnenyeT IoAroTOBUTH
HeO6XOI[I/IMBIe MaTepuajibl — TCOPCTUICCKUC CBCACHUA, 3aJa4d U IP. HpI/I IMPOBCACHUUN 3aHATHUA
CJICAYCT KOHTPOJIHUPOBATh NOAAYy MaTCpUalia U pCUHICHUC 33I[aHPII>i C y4€TOM y‘IC6HOFO BpPCMCHHU,
OTBCACHHOI'O AJISA 3aHsATHA.

HpI/I IMPOBEPKE pa60T M OTYCTOB CJICAYCT YUUTBIBATH HC TOJILKO IMPABUJIIBHOCTH BBITIOJIHCHUS
SaJIaHPIfI, HO M OIITUMAJIBHOCTD BI)I6paHHI)IX MCTOOOB PCUICHUS, ITPABUJIBHOCTH BBIITIOJIHECHHA BCEX €TI0
mIaros.

6.2 MeToanuyeckue yKa3aHusl JJ1s1 00y4al0UIUXCsi 0 OCBOCHHUIO TN CIUNJIMHBI

N3ydenune MUCIIMIUIMHBI OCYIIECTBIISIETCSI B CTPOTOM COOTBETCTBHH C II€JICBOM YCTAHOBKOH B
TECHO B3aMMOCBSI3U Y4eOHBIM Mm1aHoM. OCHOBOW TEOPETHUECKON TOJTOTOBKH CTYJCHTOB
SIBIISTFOTCSI JIEKYUU.

B mportecce camocTosSTeNTbHOM paObOThI CTYIEHTHI 3aKPEIUISIOT U YIUIYOJISIOT 3HAHHUS,
MOJTYYCHHBIC BO BPEMS Ay JUTOPHBIX 3aH9[THI>i, I[Opa6aTBIBaIOT KOHCIICKThI J'ICKIII/IfI, TOTOBATCA K
9K3aMEHY, a TAK)KE CAMOCTOSITEIILHO M3YYarOT OTACIIbHBIC TEMbI Y9eOHOM MPOrpaMMBl.

[IpakTHyeckue 3aHATUS POBOAATCS TI0 HAMOOJIee BaXKHBIM TEMaM JTUCITHILIHHEI.
OcymiecTBisieTcst 3aKpeIiCHHe 3HAHUH, TTOJTYYCHHBIX CTyICHTaAMH Ha JICKIMIX U B ITPOIEcce
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camocTosATeNbHON paboTel. Ocoboe BHUMaHUe oOpalaeTcs Ha pa3BUTHE YMEHUN M HaBBIKOB
YCTAHOBIICHHSI CBSI3H MTOJIOKEHHI TEOPHHU C MMPO(HECCHOHANBHON JAESITEHbHOCTBIO Oy IyIIeTo
cnenuanucta o Ub. Ilpakmuueckue 3anamus npoBOASTCS MO TEOPETHUESCKUM U TIPOOIEMHBIM
Bornpocam Mb.

BaxxHbIM 006CTOSATENBCTBOM SBJISIETCS IPUBJICUEHNE BHUMAHUS CTYJCHTOB K TEME
NPaKTUYECKUX 3aHATUH, CTUMYJIMPOBAHUE UHTEpeca K Hel U OpraHu3alys akTUBHOTO 00CYXKIeHUs,
KaK CTPYKTYpPbI IPOOJIEMBI, TAK U COCTABIIAIOIIUX €€ Hauboee akTyalbHbIX TeM. [/l MOBBIIIEHUS
3 PEKTUBHOCTH MPOBEACHUS 3aHATHS TPeOYyeTCsl peIBapuTeIbHas IOJArOTOBKA BCEX €T0
Y4aCTHUKOB. B 3TOH CBSI3U peKOMEH1yeTCsl 3a0J1arOBpEMEHHO (HE MEHEE, UEM 3a HEZIEIIIO)
OIIOBECTUTH CTYAECHTOB O TEME 3aHATUS.

[Ipu npoBeneHnn NPaKTUUECKOTO PENOAABATEID 8bINOAHAEH, 8 OCHO8HOM, HYHKIUU
BEJIYIIETO - CAEAUT 3a PETIIAMEHTOM BPEMEHH, TTOMOTAeT YTOYHUTH (POPMYITUPOBKH, 00001I1aeT
MOJTyYEHHBIE PE3yJIbTaThl, IOJBOJAUT UTOT 3aHATHUIO B 11eJIOM. [Ipu BEICOKOM YpOBHE NMOATOTOBKH
CTYJI€HUYECKOU TpYyMIIbl OTJENIbHbIE (PYHKIIMH BEIYIIEro MOKHO MOPYYUTh OJHOMY U3 CTY/AE€HTOB. B
cilydae He0OXOJMMOCTH, IpenoaBaTesb OKa3bIBaeT €My HOJIEPIKKY, a IPU MOABEIEHUH UTOTOB -
JlaeT OLIEHKY paboTe BeAyIIEero.

AKTHBHasl paboTa CTyZ€HTa Ha IPAKTUYECKOM 3aHSATHUHM YUUTHIBAETCS IPU ONPEACIECHUN
WUTOrOBOM OLIEHKH €0 3HAHUI MO JTUCIUIUIMHE HA 3a4ETE.

CamocTosrenbHast padoTa Mo AUCUMILIMHE MPEANoIaraeT: BbIIOJIHEHUE CTYICHTaMU
JIOMAILIHUX 3a/laHuil. JlomaliHue 3aaHus sIBISIOTCS, KaK MPaBUJI0, TPOJAOHKEHUEM MTPAKTHUYECKUX
3aHATUN U COACHCTBYIOT OBJIAJICHUIO MPAKTHUECKUMH HABBIKAMU IO OCHOBHBIM pazjienam
muctuIinHbel. CaMocToATebHas padoTa CTYJICHTOB MIPEIIoiaraeT u3y4yeHre TeOpEeTUIECKOro u
IIPAKTUYECKOI0 MaTepuaa 110 akTyajJbHbIM BOIIPOCaM JUCLUUIUIMHBL. PekoMeHnyercs
CaMOCTOSITENIbHOE U3yUeHHe yueOHOI 1 HaydHOI TUTepaTypbl, UCIOIb30BAHUE CIIPABOYHOM
JUTEPaTyphl U Ap.

[Tpu BeIaUe 3aaHNI HA CAMOCTOATENBbHYIO paboTy ucnob3yercs aAuddepeHnnpoBaHHbII
NOJX0[ K cTyaeHTaM. [lepen BbIMOIHEHHEM CTyI€HTaMU CaMOCTOSITENIbHON BHEAyAUTOPHOMN
paboTHI penoaBaTelib MPOBOAUT HHCTPYKTAX M0 BHIMOJIHEHUIO 33/1aHUS, KOTOPBIA BKIIIOYAET:
EJNb 3/1aHUs, €T0 COJIepKaHUe, CPOKH BBITTOJIHEHUS, OPHEHTUPOBOYHBIA 00BEM pabOThI, OCHOBHBIE
TpeOoBaHUS K pe3yJbTaTaM paboThl, KpUTEPUH OLIEHKH. B mpoliecce MHCTpyKTaXka MpenoaBaTellb
IpeynpexaaeT CTyJEHTOB O BO3MOXKHBIX THIIMYHBIX OLINOKAaX, BCTPEUYAIOUINXCS MTPH BBHITTOTHEHUN
3agaHus. HCTpyKTaX MPOBOAUTCS MPENoIaBaTesIeM 3a cueT 00beMa BpEMEHHU, OTBEIEHHOTO Ha
W3y4YE€HHUE JUCLUILINHBI.

Texymuii KOHTPOJIb OCYLIECTBIISETCS Ha JJAOOPATOPHBIX 3aHATHAX, IPOMEKYTOUHBIH
KOHTPOJIb OCYIIIECTBIISICTCS HA IK3aMEHE B TUChbMEHHOM (YCTHOM) hopme.

CamocTtosTenbHast paboTa OCyIIEeCTBISETCS MHIUBUYaTbHO.
KonTponb camocToaTeapsHON paboThl OpraHu3yeTcs B ABYX Gopmax:
® CaMOKOHTPOJIb U CAMOOIIEHKA CTYACHTA;

® KOHTpPOJIb CO CTOPOHBI MpernoaaBaTeneil (TeKYIUi U TPOMEKYTOUHBIN).

Texyuuii KOHTPOJIb OCYIIECTBISIETCS. Ha MPAKTUYECKUX 3aHATHUAX, IPOMEXKYTOUHBIH
KOHTPOJIb OCYIIECTBIISIETCS Ha 9K3aMEeHE B MUCbMEHHOM (ycTHOMH) Gopme.

e KpurepusMu OLEHKH Pe3yIbTaTOB CAMOCTOSTEILHON paObOTHI CTYA€HTA SABISIOTCS:
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YPOBEHBb OCBOEHUS CTYJICHTOM y4eOHOr0 MaTepuarna;
YMEHHUsI CTYICHTa UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS TIPU BHITIOJTHEHUH

MPaKTUYECKHX 3a]1a4;
c(hOpMUPOBAHHOCTH KOMIIETEHIINH;
odopmIICHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToAbl KOHTPOJISI U OLIEHUBAHMS Pe3YJIbTATOB 00yYeHUsl

B mporiecce o0yueHus: MCTONB3YIOTCS CIEAYIONIUE OLEHOYHBIE (DOPMBI CAMOCTOSTEIHLHOU
paboThl CTYAEHTOB, OLICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX

aTTECTAIIUN:

- JOMAIllHUEC 3aJaHus U UX 3allluTa,

- OK3aMCH.

Py6esxnas mpoBepka 3HaHUN B paMKaxX OTAEIbHBIX MOJYJIEH MpoBOIUTCS B HopMe KOHTPOJIS

BBIINIOJIHCHUA ITPAKTUYCCKUX U JOMAIIHUX 3aI[aHI/If/'I. TemaTuka JOMalIHUX SaﬂaHHﬁ, COOTBETCTBYET

OCHOBHOMY COACP)KAHUIO JICKIUOHHBIX W IIPAaKTHYCCKUX 3aHATHHA. UTOroBbIM KOHTPOJIb 3HAHWUH 110

JAUCHUIIIMHE IIPOBOJUTCA B (I)opMe 9K3aMC€Ha B IIATOM y‘le6HOM CCMECTpC.

7.2 llkana u KpUTEPUHU OLEHNBAHUA Pe3yIbTATOB 00yUeHH s

[Toxa3zaTenem olleHUBaHMS KOMIIETSHIIMNA HAa PA3IUYHBIX dTarnax ux (OpMHUPOBAHHUS SIBIACTCS

JOCTHXKEHHUE 00YJAIOIIMMHUCS ITIAHUPYEMBIX PE3YJIBTaTOB O0yUEHUS 0 JUCIUILTHHE (MOMYIIO):

OIIK-3 CrnocofeH HCnoIb30BaTh HEOOXOAMMbIe MaTeMaTHYeCKHe MeTObI AJIsl pellenusi 3a1a4 npogeccnoHaIbHOI

esiTeILHOCTH
Kpurepuu oneHUBAHUSA
IMoka3zarenn
2 3 4 5
3HATD: -OO0yuyaromuics He OOyuaroruiics OO0yuaromuiics O0yyaronuiics
- OCHOBHBIE IIOHATHA U [3HAKOM C OCHOBHBIMU JIEMOHCTPHUPYET HEIIOIHOE |IEMOHCTPUPYET IEMOHCTPUPYET
OTpeIeIICHUS U MOHATHSIMU U COOTBETCTBHE CIIEAYIONIMX [COOTBETCTBHE [OJTHOE COOTBETCTBHE
CBOUCTBA OOBEKTOR OTpeIeICHUIME U SHAHWN ¥ YMEHU: CIIEIYFOIIUX I (14 7{0011170¢

IUCKPETHOM
MaTeMaTUKH;

- OCHOBBI TEOPUH
MHOXXECTB;

- OCHOBHBIC TIOHATHS
Teopun rpad)oB, TEOPUU
KOAMPOBAHUS;

- JIOTUKY TIPETUKATOB U
OMHAPHBIX OTHOIICHUI;
-OCHOBBI
KOMOMHATOPHOTO
aHaM3a,;

- CBOIicTBa OMHAPHBIX
OTHOIICHUI;

- CBOMCTBa omneparnuii
HaJl MHOXECTBAMM,
YMeTh:

-BBITIOJHATH OTIEPALIAN
HaJl MHOXECTBAMH,
IPUMEHSTH armapar
TEOPUH MHOXKECTB IS
pelieHus 3a/1a4;

CBOICTBaMHU 0OBEKTOB

HI/ICKp@THOﬁ MaT€MaTuKu,

HC 3HACT

OCHOB TCOPUU MHOKECTB,

Teopun rpad)oB, TEOPUU
KOIMPOBAHUS;
He 3naer noruxky

MMPEAUKATOB U 6I/IHapHBIX

OTHOIIICHUH,

OCHOB KOMOMHATOPHOTO
aHaJln3a, CBOICTB
OMHAPHBIX OTHOIICHUI;
CBOICTB OIepaiuii Haj
MHOKECTBAMHU;

HE YMEeT:

BEITIOJTHATE OTNEPaIiH
HaJl MHOKCCTBAMH,
[PUMEHSTH armapaT
TEOPHH MHOXKECTB IS
penieHws 3a/1a4,
-BBITOJTHATH OTIEepaIliu

HaJ MpearuKaTaMu,

OCHOBHBEIC ITOHATUA U

OIIPCACIICHUA U CBOMCTBa

00BEKTOB AUCKPETHOM
MaTeMaTHKH, OCHOBBI
TCOPHU MHOYKECTB,

OCHOBHBIC TIOHATHUA TECOPUU

rpadoB, TeOpun
KOJIWPOBAHMUS, JIOTUKY

MpEeAUKATOB U 6I/IHapHI)IX

OTHOHIeHI/Iﬁ, OCHOBBI

KOM6I/IHaTOpHOFO aHajjsa,

- CBOWCTBa OMHAPHBIX
OTHOIIICHUH,

CBOICTBA Omepauui Haj,
MHO>KECTBaMHU,

BBIIIOJTHCHUE OIICpAlIN HaL

MHOXKECTBAMH,
[IPUMEHEHHE arnapara
TEOPUU MHOXECTB JUIs
pelieHus 3a1ad,

BBITIOJTHCHUE OIICpaIiun HaJl

NpeauKaTamu,

3HAHUUN U yMEHUIL:
OCHOBHBIC ITOHATHS U
OTIpeeTICHUs 1
CBOHCTBA OOBEKTOB
IUCKPETHOM
MaTEMaTHKH, OCHOBBI
TEOPHUH MHOXECTB,
OCHOBHBIE TTOHSTHS
Teopuu rpaoB, TEOPUU
KOJIMPOBAHWUSL, JIOTHKY
MPEANKATOB U
OMHApHBIX OTHOILICHHH,
OCHOBBI
KOMOHWHATOPHOTO
aHaJIM3a, - CBOMCTBA
OMHAPHBIX OTHOIICHHH,
CBOMCTBA OIlepaluii Ha
MHO>KECTBAMH,
BBIIIOJTHEHHE ONepalui
HaJl MHOKECTBAMH,

3HAaHUIl U yMeHUil:
OCHOBHBIE TTOHSTHS 1
oTIpeseNIeHus 1
CBOWCTBA OOBEKTOB
IMCKpPETHOM
MaTeMaTHKH, OCHOBBI
TEOPHU MHOXECTB,
OCHOBHBIC TIOHSTHSI
Teopun rpados,
TEOpPHUU KOJMPOBAHMS,
JIOTHKY MTPEANKATOB U
OMHapHBIX
OTHOIICHHH, OCHOBBI
KOMOHHATOPHOTO
aHaJM3a, - CBOICTBa
OMHAPHBIX
OTHOIIICHUH,
CBOMCTBA OIEpaLuii
HaJl MHOKECTBaMH,
BBITTOJIHEHHE
orepany Haj

MHO>XECTBaMHU,
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- BBINIOJIHSATD OIepalnu
Hal

[peauKaTamu,
3anMCchIBaTh 00JaCTH
HNCTUHHOCTH
[pEeIUKATOB,;

- HAXOJIUTh
XapaKTEPUCTUKU
rpadoB, BBIICISTH
CTPYKTYpHBIE
ocobeHHoCTH TpadoB,
HCCIIeOBATh rpadbl
Ha 3aJJaHHbIE
CBOMCTBA, CTPOUTH
15t rpadoB
CTPYKTYpHBIC
MpenCcTaBICHUs
3a][aHHbBIX THUIIOB,
[PUMEHSThH ammnapaT
Teopuu rpadoB st
pEIICHUST TPUKIIATHBIX
3ajay;

- BBINIOJIHSATD OIepaluu
HaJl

0TOOpaKEHUSIMH U
MOICTAHOBKaMH,
BbIIC/ISTH
CTPYKTYpHBIC
0COOCHHOCTH
0TOOpaKeHUIA.

3aMMCcBIBaTh 00JIaCcTH
HNCTHUHHOCTHU
[PEANKATOB,
HaXOJIUTh
XapaKTEePUCTUKH
rpadoB, BEIIEIAT
CTPYKTYpHBIE
ocoOeHHOCTH TpadoB,
nccie10BaTh rpader
Ha 33JJaHHbIC
CBOICTBA, CTPOUTH
i rpadoB
CTPYKTYpPHBIE
[peACTaBICHUS
3aJaHHbIX THUIIOB,
[IPUMEHSATH annapaT
Teopuu rpadoB IS
peLeHNs] TPUKIIaTHBIX
3aj1a4, - BBIMOJIHSATH
orepay Haj
0TOOpaXKEHHUSIMU U
[10/ICTAHOBKaMH,
BBIJICIISTH
CTPYKTYpHBIE
0COOEHHOCTH
0TOOpaKEeHUIA.

OTpeIeNIATh 00JacTH
HNCTUHHOCTH IIPCIUKATOB,
HaXoJHUTh
XapaKTePUCTUKH

rpadoB, BBIICIATH
CTPYKTYpHBIE
ocobenHocTH rpados,
HCCIe10BaTh Tpadbl

Ha 33/JaHHBIC CBOICTBA,
CTPOHTbH 11t Tpa)oB
CTPYKTYpHEIE
[PeCTABICHUS
3aJaHHbIX THUIIOB,
MPpUMCEHATH anrapar
Teopuu rpadoB st
pELICHHS TPUKIIATHBIX
337124, BBIMIOJHSATh
oTepauy Haj
OTOOpaXKECHUSAMH H
[OACTAHOBKAMH, BBIICIIATD
CTPYKTYpHBIE 0COOCHHOCTH
0TOOpaKeHHH.

MIPUMEHEHHE arnmapara
TCOPUUN MHOXCECTB IJIA
peLieHus 3a1ad,
BBITTOJTHEHHE OlepaIii
HaJT IPeKATaMH,
OIIpeIeISITh 00IaCTH
WCTHHHOCTHU
MPEIUKATOB,

HAXOJUTh
XapaKTEePUCTHKI
rpaoB, BEIIENATH
CTPYKTYpPHBIE
ocobenHocTH Tpados,
ucciaenoBaTh rpadel

Ha 3aJlaHHbIE CBOMCTRBA,
CTPOUTH s TpaoB
CTPYKTYPHEIC
MpeACTaBICHUS
3aJJaHHBIX THIIOB,
MIPUMEHSTH armapar
Teopun rpad)oB IS
peIIeHNs TPUKIIATHBIX
3a/1a4, BBIITOTHATH
orepanuy Haj
0TOOPKEHUSIMU U
M0JICTAHOBKAaMH,
BBIACIATH CTPYKTYPHBIC
0COOCHHOCTH
0TOOpaKCHUIA.

[pUMEHEHHE almnapara
TCOPUN MHOXKECTB 1A
peleHus 3aj1ad,
BBIIIOJIHCHHE
orepanuy Haj
MpeIuKaTaMu,
ompenersITh 001acTH
HNCTUHHOCTH
MpeIUKaTOB,
HAXOAUTb
XapaKTePUCTUKH
rpatoB, BEIIEIATH
CTPYKTYpPHBIE
ocobeHHOCTH TpadoB,
nccien0BaTh rpadel
Ha 3aJJaHHbIC
CBOICTBA, CTPOUTD ISt
rpagos

CTPYKTYpHBIC
MpeNCTaBICHUS
3aJaHHBIX THIIOB,
PUMEHATH armapar
Teopun rpadoB I
pELICHHs TPUKIIATHBIX
3aJa4, BBITIOJTHATH
orepanuy Hax
0TOOpaKEHUSIMH U
[10/ICTAHOBKaMH,
BBIJICTIATh
CTPYKTYpHBIE
0COOCHHOCTH

0TOOpaKeHUIA.

IIxanbl OeHUBAHUA Pe3yJbTaTOB aTTECTAIUU U UX OIMUCAHHE:

(Dopma ammecmauuu: IK3aMeEHN.

[IpomexyTouHas aTTectanus o0y4aronmxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTam
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JAaHHOMN
TUCHUIIIMHE (MOJYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJIS yCIIEBAeMOCTH B
TedeHne cemectpa. OIeHKa CTeNEeHH TOCTHKEHHS OOYYaloIIMMHUCS IUIAHUPYEMBIX pPe3yIbTaToB
oOydeHus MO0 MAWCHUIUINHE (MOIYJII0) TPOBOAUTCS TMpernojaBaTelieM, BEAyIIUM 3aHATUS IO

JUCHUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM olleHKH. [1o uToram npomexyTouyHOM aTTecTaluu 1o

JUCIUITIIINHEC (MOI[y.]HO) BBICTABJIACTCA OLICHKA «OTIUYHO», «XOPOIIO», «yAOBJICTBOPUTCIILHO» HUIIN

«HEYIOOBJICTBOPHUTCIBHO).

IIIxana oneHUBaAHUS

Onucanne

OT1im4HO

CUTYyalluu.

BrinosHeHbl Bce BHIBI Y4eOHOW pabOThI, MPEeNyCMOTPEHHbIE Y4YEOHBIM ILIAHOM.
CTyneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHU, HABBIKOB, IPUBEICHHBIX B
TabnHIax IOKa3aTeneld, OonepupyeT NPHOOPETCHHBIMH 3HAHMSAMH, YMEHHUSIMH,
HABBIKAMH, IPUMEHSIET UX B CUTyalUsX MOBBILIEHHON CI0KHOCTHU. IIpu 3TOM MOryT
OBITH JONYIICHBl HE3HAYWTENbHBIE OIIMOKH, HETOYHOCTH, 3aTpPyAHEHHUS TpH
AQHATUTUYECKUX OINEepalusiX, IepeHoCce 3HaHUN U YMEHHUI Ha HOBbIE, HECTAHIAPTHBIE
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BbinosmHeHs! Bce BBl Y4eOHOW pabOThHI, MPELyCMOTPCHHBIE Y4EOHBIM IIJIAHOM.
X CTyZeHT NeMOHCTPHPYET HEITOJHOE, MPaBHIbHOE COOTBETCTBHE 3HAHUI, YMEHHH,
opo1Io .
P HaBBIKOB IIPHUBEICHHBIM B TaOJNMIAX IOKa3aresel, nubo eciaum mpu 3TOM ObUIH

OITYIIIEHBI 2-3 HECYIIECTBEHHBIC ONTHOKH.

YIIOBHGTBOI)I/ITGHLHO

BrinosHeHbl Bce BHIBI Y4eOHOW pabOThI, MPEeNyCMOTPEHHBIE Y4EOHBIM IIJIAHOM.
CTylIeHT IeMOHCTPUPYET COOTBETCTBHE 3HAHMIU, B KOTOPOM OCBEIIEHA OCHOBHAs,
Harbosiee BakKHAsl 4acTh MaTepualia, HO MPU 3TOM JOMYyIICHA OJHA 3HAYUTEIbHAs
OIITHOKA NI HETOUYHOCTb.

HeynosneTBopurensHo

He BrInonHeH oiuH wiu 0osiee BUIOB Y4eOHOU paOoThl, MPEyCMOTPEHHBIX yUeOHBIM
m1aHoM. CTyZIeHT JEeMOHCTPUpPYET HEIOJHOE COOTBETCTBHE 3HAHHM, yMEHHi,
HaBBIKOB, IPHBEJCHHBIX B TaOMUIAX MOKa3aTeleH, OMYCKAIOTCsS 3HAYUTENIbHBIC
OIINOKH, IPOSIBIAETCS OTCYTCTBHE 3HAHUM, YMEHUI, HABBIKOB I10 sy MOKa3aTeleH,
CTYZAEHT HCIIBITHIBACT 3HAUYNTEIbHBIC 3aTPyTHEHUS IIPH ONEPHUPOBAHUN 3HAHUAMH U

YMCHUSAMU IIPU UX NEPEHOCEC HAa HOBBIC CUTYyallUU.

7.3 OueHoYHbBIE CPeACTBA

7.3.1. Jlomamuss padora

JlJ11 nTaHHOTO HEOPUEHTUPOBAHHOTO rpada HamucaTh MapuUIPyT, LEMb,

IPOCTYIO LIEMb, LIUKJI, IPOCTOMN IMKJI, MATPUILY CMEXHOCTEH (COCE/ICTa BEPILUH) U
MaTpUIly HHIMICHIMN (TIPHUHAUICKHOCTH BepiiuH U pedep). [IpeodpazoBats
JTAHHBIM HEOPHEHTUPOBAHHBIN I'pad B OPMEHTUPOBAHHBIN U HANUCATH U1 HETO
OpMapuIpyT, IIyTh, IPOCTOU IIyTh, KOHTYP, IPOCTOM KOHTYP, MaTPUILLy CMEKHOCTEN
Y MaTpUIly MHIUJCHIUN.

HaiiTu kpatuaiiimmii nyTh MeXay BepiinHamu s=vl, t=v4 B

Harpy>eHHOM CBS3HOM OPUEHTHPOBAHHOM Ipade

G =(V,E) = (V={v1,v2,v3,v4,v5v6,v7,v8,v9}, E={{vl,v2},(v1,v7){v1,v8},
{v1,v9},{v2,v3}{v2,v7}{v2,v9} {v3,va}{v3,v6},{v3,v9}, (v4,5), (v4,6),

{v4 71} {v5Vv6}{v6,v7}{v6,v8}{v6,v9} {v7,v9} {v8,vI}}).

Bec wij pebpa {vi,vj} nuiam ayru (vi,vj) paBeH N(i 2 +j 2 )+i 2 +j 2 +i+j o Mmoayito
10 (ocraTok ot nenenus wij Ha 10). N ectb HOMep BapHaHTa.
HeopuentupoBannslie pedpa (poxoIumMble B 000MX HAIPABICHUAX) YKa3aHbI B
¢burypHsix ckoOkax. OpueHTHpOBaHHBIE peOpa yKa3aHbl B KPYIJIBIX CKOOKaX.
TpeTbst KoopaAMHATa pedpa ecTh ero Bec.

[TpoBepuTs, siBisieTcs 1 rpad U3 3aaaun 1 3iiepoBbIM (eciu rpad He SUIEpoB, TO

O/ KOTOPBIM CTOUT (haMIJIUS CTYACHTA B ayIUTOPHOM XKypHaJe.

JOCTPOMTH €T0 JI0 diyiepoBa rpada) 1 HalTH B HEM 3iIepOB IUKIL. B34Th HOMEp BapHuaHTa,

B nenarpyxennom rpade G u3 3a1auu 1 ¢ MOMOIIBIO aIrOpUTMa yIaJeHUs HUKINYECKUX
pebep HalTH (HyHIaMEHTAIbHYIO CUCTEMY IIUKIIOB U COOTBETCTBYIOIINE MHOKECTBO XOP/I,
Kapkac, Bce yHaaMeHTaIbHbIe ceueHHs (pa3pessl).

B Henarpyxennom rpade G u3 3a1auu 1 ¢ TOMOIIBIO alrOpUTMa
HaJICTpauBaHUs pedep HalUTH KapKac U COOTBETCTBYIOIINE MHOKECTBO XOP/I,
(dyHIaMEHTaNIbHYIO CUCTEMY IIUKIIOB, Bce (DyHAaMEHTaIbHbIE ceueHus (pa3pesbl).

B narpy:xenHom rpage G u3 3agaun 1 HalTH KpaTyaimunii

(HanMeHbIIUI 110 Becy) KapKac U COOTBETCTBYIOLINE MHOKECTBO XOP/I,
(yHIaMEHTAIBHYIO CUCTEMY IIMKIIOB, Bce PyHIaMEHTAIbHBIEC CeueHHs (pa3pessl).
Bec wij HeopueHnTupoBaHHOTo pedpa (vi,vj) ¢ i<j paBer N(i 2 +j 2 )+i 2 +j 2 +i+j no
Moy 10 (ocrarok ot nenenus wij Ha 10). N ecTh HOMEp BapuaHTa.

B mannom nBynonsaom rpade G = {U,V,E),
U ={x1, x2, x3, x4, x5, x6}, V = {y1, y2,y3, y4,y5, y6, y7},
E = {(x1,yl), (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, y5), (X5, y7), (X6, y4), (X6, y6), (x6, y7)}.
HaWTH COBEpIIEHHOE MapocoveTanue. Ecinu ero HeT, TO yKa3aTh MOJyYUBILIEECS
MAKCHUMAJIIBHOC HapocoquaHHe.

Jlnisl yKa3aHHBIX MHOKECTB HAMTH CHUCTEMY Pa3JIMYHBIX MpEeACTaBUTENCH.
Al={1,2,5}, A2={1,3,5}, A3={1,6}, Ad={3,4,6,7}, A5S={5,7}, A6 = {4,6,7}.

[TocTpouTh HaUOOJIBIIIEE TIO BECY COBEPILICHHOE MTAPOCOUCTAHUE B

TIOJTHOM JIBYZIOJILHOM Tpade

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

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

¢ BecaMu pebep, 3ajaHHbIMU B 4 X4-matpuue A = [aij], Tae Bec aij pedpa eij =

(xi,yj) paBen N-(i 2 +j 2 )+i 2 + j 2 +i+j mo mozyarto 10 (ocrarToxk oT
IeJjieHUa wij Ha

10). N ecTp HOMEp BapHaHTA.

10

[MocTpouTh MmI0cKoe M300pakeHue rpada, eciid 3TO BO3MOIKHO.

11

B 3agannom HeopuentupoBanHoM rpade G u3 3agaun 10 HaliTH BCe MaKCHUMAaJIbHBIC U BCE
HauOOJbIIINE BHYTPEHHE YCTONYMBEIE (HE3aBUCHMbIE) MHOKECTBA BEPIIIHH.

12

B 3agannom opuentupoBanHoM rpade G u3 3agaun 11 HaliTH BCe MaKCUMaJIbHBIE U BCE
HauOOJbIIINE BHYTPEHHE YCTOMUMBEIE (HE3aBUCHUMbBIE) MHOKECTBA BEPIIIHH.

13

B 3aganHOM HeopueHTHpoBaHHOM rpade u3 3agaun 10 HalTH Bce
MUHHUMAJIbHBIE U BCE HAUMEHBIIIME BHEIIIHE YCTOMUMBbBIC (JOMUHHUPYIOIIUE)
MHO>KECTBa BEPILKH.

14

B 3anannom opuentupoBanHoM rpade G u3 3agauu 11 Haiftu Bce
MUHHMMAaJIbHbIE U BCE HAMMEHbIIINE BHEIIHE YCTOMYUBBIE (JOMUHUPYIOIINE)
MHO’KECTBa BEPILIKH.

15

Haiitu xpomaTtuueckoe 4ucio rpada 1 ONTUMAIBHYIO PACKPACKy
rpada G u3 3agaum 1.

16

Haiitn MakcuManbHbIN IOTOK U MUHUMAJIBHBIN pa3pe3 MEKIy
BEPIIMHAMH S U t B TPAHCIIOPTHOM CETU C OPUEHTHUPOBAHHBIM Irpadom
G=(V.,E), rne
V={s,1,2,3,4,5,6,7,8,9,10,11,12,13,t), cuurtaem, uro s =0, t = 14.
E={(s1).(5,2).(5,3),(1,2),(1,4),(1,5),(2,6),(2,9), (3,2),(3,6).(3,7),(4,5),(4.8),
(4,11),(5,8),(5,10),(6,1), (7,10),(7,1),(8,1),(8,9),(8,12),(9,6),(9,10),(9,1),
(10,1),(11,1),(11,12),(12,13),(13,8),(13,1) }.
Bec wij myru (i,j) paBer mod(N-(1i 2 +j 2 )+i 2 + j 2 +i+j, 10) + 5, rme
mod(a,10)

CCTb OCTATOK IIPpHU JCJICHHHU a Ha 10. N ecth HOMCPp BapHUaHTA.

17

Haiitu uncio oxepenuii, KOTOpbIe MOXKHO COCTaBHTh U3 CEMHU OYyCHH He 0oJiee yeM m
1BeTOB. UKcIo 1IBETOB M paBHO yuciy OyKkB B (pamunuu cryaeHTa. BepmrHbl 0003HaYUTh
OoykBamu pammuu crygerTa. Hepocraromnue OykBbI B3sTh U3 andasuta. He 10mKHO OBITH

MTOBTOPOB OYKB.

18

Haiit yncio pa3nmyHbIX pacKpacoK BEPIIMH MHOTOTpaHHUKa M B
He Oojiee yeM m 1BeToB. MHOrorpaHHuk M cOCTaBII€H U3 IBYX OJAMHAKOBBIX
MPaBUIBHBIX YETHIPEXYTOIBHBIX MUPAMUJ ¢ OOIIUM OCHOBAHUEM U BEPUIMHAMH,
PAacIoIOKEHHBIMU 10 pa3Hble CTOPOHBI OT OCHOBaHUs. bOKOBBIE IpaHu ecTh
paBHOOEPEHHbIE HEPAaBHOCTOPOHHHUE TPEYTOJbHUKU. YNCIIO IIBETOB M paBHO
yuciay OyKB B (paMUJINH CTY/IeHTa. BepIIuHbI MOMETUTh OyKBaMH (haMUJTHH.
Hepnocraronue OykBbI B3ATh U3 andaBuTa. He 10mKHO OBITH TOBTOPOB OYKB.

19

ITo nannomy nepeBy T naiitu kox C Ilprodepa. 3arem no xoxy C HailTh emy
COOTBETCTBYIOILIEE IepeBO T.

20

Haiitn pemenue IMHEWHOIO HEOJHOPOAHOTO PEKYPPEHTHOTO YPABHEHHUS C IIOCTOSTHHBIMHU
KOd(pPUITUECHTAMH.
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21

3anava 21.1. IlpenonaBarens npuHUMaeT 3aueT B rpynme u3 N+10 yenosek.
HaiiTi uncino BapuaHTOB OYEPEIHOCTH OMPOca CTYI€HTOB. N €CTh HOMEp
(bamunuy ctyieHTa B ayautopaom xypHaie. Otset. P(N+10).
3amaua 21.2. B karanmore 6ubnroreku npuBeaeHsl HauMeHoBaHus N+100
Pa3IUYHBIX KypHAIOB. Haiitu umnciio cmoco0oB BEIOOpa MSTH MOMAPHO PA3IAIHBIX
x)ypHaioB? Oteer. C(N+10, 5).
3agaua 21.3. YV aHrnuyad npuHSTO JaBaTh JETAM HECKOJIbKO UMEH. CKOJIBKUMHU
crocobamMu MOKHO Ha3BaTh peOeHKa, €Clid eMy JaloT TPU UMEHH, a o0IIee YUCIIOo
umeH paBHO N+300? CriocoObl, OTIIMYAIOIIKECS NI TOPSIIKOM UMEH, CYUTATh
pasmuuabiMu. OtBeT. A(N+300, 3).
3anaua 21.4. CKOTBKUMH CIIOCOOAMHU MOXKHO BBIOpATh 7 JIEJIEeraToB Ha
koH(pepennuro ot koutektuBa B N + 200 genorek? Oteet. C(N+200, 7).
3amaua 21.5. I'pynma u3 N + 10 cTy1eHTOB 0JKHA caTh S 9k3aMeHoB. KakoBo
YHUCJIO BO3MOKHBIX paclMCaHui cauu 3k3ameHoB? OTBer. 5!
3anaya 21.6. B paiione nmeercs N + 10 namstHukoB. Bpems no3sosser
OCMOTPETb TOJIBKO 3 U3 HUX. YKaKUTE YUCIIO BOZMOXKHBIX MapiipyToB. [lopsaok
IIPOXOKAEHUS MapIpyToB cymecTtBeHeH. Oteer. A(N+10, 3).
3amaua 21.7. Ctynenram npeiiokeHo Ha BeIOOp N + 5 ryMaHUTapHBIX KypCOB.
CKoJbKHMH CrIOcO0aMH CTYIeHT MOKeT BbiOpath 3 u3 Hux? OtBer. C(N+5, 3).
3amaua 21.8. CkoapkuMH criocobaMu MOXKHO paccaauTh N + 20 cTyneHToB (110
OJIHOMY 32 KaXK]IbIM KOMITBIOTEPOM) B AUCIUIEMHOM Ki1acce, ocHaIeHHoM 20
koMmbroTepamu? Homepa kommnbrotepoB cymectBeHHbL. OTBeT. A(N+20,20).
3anaya 21.9. B copeBHOBanuM ydacTByIoT N + 15 cioprcMeHoB. Ykaxure
YHUCJIO BAPUAHTOB OYEPETHOCTH UX BhICTyIUuIeHHus. OtBeT. P(N+15).
3anaga 21.10. B otnene pabortaer N + 12 coTpyIHUKOB, KOTOPbIE MOTYT
YXOAUTH B OTIYCK TOJIBKO MO 0AHOMY. CKOJIBKO BapHAHTOB paclpeaeseHus
OTIIyCKOB B ToJ1 BO3MOxHO? OTBeT. A(N+12, 12).
3agaya 21.11. B kuocke umeercs N + 10 copToB MOPOKEHOTO OJJMHAKOBOM
ctouMOoCTH. CKOJIBKHMH CITIOCOOaMHU MOXHO KYITUTh 3 TIOPITUU MOPOIKEHOTO
nonapHo pa3audHbix copToB? OTBer. C(N+10, 3).
3amaua 21.12. I'pynma u3 N + 23 yenoBeka JT0JKHA BBIITOJTHUTH Ja00paTOPHYIO
paboty. CKOJBKMMH CIIOCO0AMU MOKHO pa3OUTh TPyIITy Ha Opuraapl mo 3
yenoBeka B Opuraae? Oteet. C(N+23, 3).
3amaua 21.13. CoctaBuTh TpadmK OTITYCKOB Ha SITHBaph, peBpaib, MapT. B
SIHBape B OTITYCK JOJOKHBI yiiTn =N + 10 uyenoBek, B ¢peBpaine s = N + 8, B Mmapre t
=N + 15. CkoapkuMH cioco0aMu MOYKHO COCTaBUTh TpaduK, €CIIM B OTIEIE N =
150 yenosek?
3amaua 21.14. Cxonpkumu criocobamu mytem Beioopa u3 n = N + 100 yenoBek
MO>HO COCTaBUTh KOMHCCHIO, COCTOAIIYIO U3 T = | mpeacenarens, s = 3
3aMeCTUTENEH U t = 5 PSAJOBBIX YUJIEHOB?
3anaga 21.15. lna npemupoBanusi n = N + 12 cOTpyAHUKOB KYTIJIEHBI
cinenytomye kauru: “Tlamaraukr MockBbl”, T = 3 sKk3eMIuIsIpa, “@OHTaHbI
[leteproga”, s = 4 sx3emMIutsipa, “Bonoroackue kpyxeBa”, t = 5 9K3eMILISIPOB.
CKOJBKMMHU CIOCOOaMH MOXKHO pacIipeieIuTh KHUTH?
3amaua 21.16. Han =N + 100 cotpyanukoB BbijeneHo 11 myTeBok: r =2 B
canaropuii “J/lopoxoBo”, s = 5 B caHaropuii “OHeprus’, t =4 B caHaTOpUi
“3BeHuropoxa”’. CKOJILKUMH CIIOCOOaMH MOYKHO PaCIpeeNUTh Ty TeBKH?
3anava 21.17. [lng oxpansl 37aHUS TpeOyeTCs HapsAI U3 8 YEeNOBeK. I = 2 U3 HUX — JIJIs
OXpaHbl BXOJa, S = 2 17151 OXpaHbl celia u apxusa, t = 4 1y natpynupoanusi. CKOJIbKUMHU
criocob6amMu MOXKHO cOpMUPOBATH Takou Hapsia, umes n = N + 20 yenoBek?
3anaya 21.18. B yupexnenuu n = N + 300 cotpyanukoB. CKoJbKO BapMaHTOB Ha3HAUECHUS
aJIMMHUCTPALIMHA BO3MOXKHO, €CJIM aJIMUHUCTPALIMS JOJIKHA COCTOATh U3 T = 1 AupeKTopa, s
= lrynaBHOro MHKEeHepa u t = 3 3amectureneii?
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3anava 21.19. lnsg oxpaHbl 37aHUS HAJI0 BBIIAECINUTD HapsAI U3 8 YesloBeK: I = 2 JyIsd OXpaHbl
BXOJ1a, 1o ofHOMY: s = 1 + 1 =2 st oxpansl cefiha u apxuBa (C y4ETOM pacipeaesICHUs
o0si3anHOCTEH), t = 4 U1 naTpynupoBaHus. CKOJIBKHUMHU CIIOCOOAMH MOKHO BBIJICIIUTh
TaKoOM HapsAl uMes B pacnopsbkeHud n = N + 20 yenoBek?
3amaua 21.20. CKoJIbKMMHU CIOCOOAMH MOKHO PACIIPEAEINTh 6 IMEHHBIX CTUTICHIUN MEXTy
N + 100 oTnnaHUKaMH, €Cli UMeeTcsa 1 cTuneHaus uMeHd M1, 2 ctunesaun uMeHn M2, 3
CTUTNIEHIUU uMeHu M3?

22

3anava 22.21. B HEKOTOpPOM A3BIKE IPOTrPAMMMPOBAHUS UMsI IEPEMEHHON MOKET COCTOSITh
u3 n =N + 7 AeCATUYHBIX U U JJATUHCKUX OyKB, MPUYEM UMS TIEPEMEHHON MOKET OBIThH
110001 mocne10BaTeIbHOCTHIO U3 OYKB M UMD (C MOBTOPaMU CUMBOJIOB) JTH000H JutnHHI 1, 1
<=1 <= n. CKOJBKO pa3IUYHBIX UMEH MIEPEMEHHBIX BO3MOKHO B ATOM sI3bIKe?
3anaya 22.22. N + 5 ManpuukoB U N + 5 1eBoU€K ¢ OMAPHO pa3IMYHbIMU UMEHAMU
JOJDKHBI OBITh paccakeHbl B psijl. CKOJIBKHUMH CIIOCOOaMU MOXKHO 3TO ClIeIaTh, €CIIN
a) BCe MaJb4YMKH JIOJDKHBI CUCTh Ha CaMbIX JIEBBIX MecTax?
0) HUKaKKe JIBa MaJIbYUKa HE JTOJDKHBI CHJIETh PSAIOM?
¢) Mama u [leTst AOKHBI CHIIETH PAIOM?
3amaua 22.23. CKoIbKUMH c1Ioco0amMu MOKHO pacctaBuTh N + 10 manbuukoB u N + 5
JIEBOYEK TaK, YTOOBI HUKAKKE JIBE JCBOYKU HE CTOSIIH PSAIOM:
a) B IuHUIO? 0) B Kpyr?
3amaua 22.24. CKONBKUMH CIIOCOOAMH MOKHO yropsiaounuTh N + 30 cuMBOJIOB
TaK, 9T00bI Mex Ty cuMBoiamMu N 1 N + 1 CTOsT0 pOBHO 5 IPYTHX CUMBOJIOB?
3amaua 22.25. a) CKOJIBKUMH CIIOCOOAMH MOTYT OBITh YIIOPSAA0YEHBI OYKBBI B
ciose parallelogram, ¢ mpunucanHoOW K HeMy Baliel (haMUIUEH, 3aMMCaHHON B
natuguie?
0) CKOJIBKUMH CIIOCOOaMU OHU MOTYT OBITh YIIOPSAOYEHBI, €clii OyKBHI | He
JOJKHBI CTOSATH PSLIOM?
3amaua 22.26. [Tycts moBTOpenus nudp 3anpemensl. Ckonbko (N + 4)-
pa3psAIHBIX YUCET MOTYT OBITh ChopMHpOBaHbI U3 udp 2, 3, 5, 6, 8, 9, ecnu:

a) orpaHnYeHuil HeT; 0) uncia Menblie 500; B) yncia yeTHbIE; ') Yuciaa
HEYETHBIE; 1) YMCiIa JeNATcs Ha 3; €) uncia JensTes Ju00 ToIbKo Ha 2, 1100 TOIbKO Ha 3;
K) YKClia JeNSITCS Ha 2 WM Ha 3; 3) yucia AeNsATCs OAHOBPEMEHHO
Ha 2 1 Ha 3.
3amaga 22.26.1. [Tycts moBTOpeHus mudp He 3anpermieHsl. Ckonbko (N + 4)-
pa3psAIHBIX YUCET MOTYT OBITh ChopMHUpOBaHbI U3 udp 2, 3, 5, 6, 8, 9, ecnu:

a) orpaHUYeHUl HeT; 0) uncia MeHble 5-10v; B) yuciia 4YeTHBIE,

T') YKClia HEUYETHBIE; 1) YUCIIa, UMEIOIIHNE B CBOEH JecaTepruuHoi 3anuc N JBOEK,
HE UMEIOIINE MATEPOK U BOCBMEPOK U Jesiiuecs Ha 37
3anayva 22.27. B ankete nipeuiaraercs N + 15 BonpocoB, Ha KOTOPbIE MOKHO
OTBETUTH “ma”, “HET”, “3aTpyIHSAIOCH OTBETHTH . CKOJIBKUMHU CIIOCOOAMH MOYKHO
OTBETUTH Ha BOTIPOCHI AaHKETHI?
3amaua 22.28. [TanuHapoM — 3TO CIIOBO, KOTOPOE OJIMHAKOBO YUTAETCS KAK CJIeBa
HaIpaBo, Tak U crpaBa HasieBO. CKOIbKO MaguHAPOMOB U3 N + 7 GyKB MOKHO
COCTaBUTH B JIATUHHIIE, HE 3a00TSCH O CMBICIIE clloBa?
3amaua 22.29. CKOJIBKO MIECTU-CUMBOJIBHBIX CJIOB MOXKHO chopmMupoBaTh 3 N
+ 26 O0ykB u nudp, ecnu:

a) MepBbI€ JIBA CUMBOJIA €CTh OYKBBI, a CJIEIYIOIINE YEThIPE eCTh [UPPHI?

0) B CII0BE MOKET OBITh TOJIBKO JIBE€ OYKBBI, KOTOPBIE HE JIOJIKHBI CTOSITH B
CJIOBE PSIIOM.
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3anava 23. HaliTH 4nCII0 OJOKUTENBHBIX HATypaIbHBIX YUCEN HE OONBIINX
1000 + 2N + 1:
a) He JIeTSIMXCs HU Ha OJiHO U3 uucen 3, 5, 7, 11, 13;
0) mensmuyxcs B TOYHOCTH HA JIBA YHCIIA;

18




B) JCJISIIUXCS HA HE MEHE YEM JIBa YHCIIa.
N ecTs HOMEp pamMIIIUU CTYJEHTa B ayAUTOPHOM >KypHaJe.

24

3amaua 24. YactuuHo ynopsgoueHHOe MHOKECTBO (A, <=), A = {0,1, 2,3,...,20},
3aaHo nuarpammoit (puc.1l.1). MaoxxectBo B=A.
1. Haueptuth quarpammy s B.
2. Haiftn HanGoNbIINI 1 HAUMEHBIIHNN 3JIEMEHTHI (YHUBEPCAJIbHBIC TPAHUIIBI B
A).
3. HaliTu MakcuMaJIbHbIE U MUHUMAJIbHbBIE 3JIEMEHTHI B A.
4. Haiiti BepxHUi KOHYC 111 B (MHOKECTBO BCeX BEPXHHX I'paHei s B).
5. Haiitu HuxkHui KoHyc 11 B (MHOeCTBO Bcex HMKHUX rpaHeit B).
6. HaiiTi TOUHY10 BEpXHIOIO T'paHb 1 B.
7. HaliTi TOYHYIO HWKHIOIO I'paHb s B.

18.

7.3.2. Cnimcok BONPOCOB IS IK3aMeHA

Onepaunu HaJ MHOXKECTBAMMU, UX CBOMCTBA. J{narpammel Benna-Oiinepa.

[Ipsimoe nmpounsBeneHne MHOKECTB. IIpoeKiiny BEKTOPOB M BEKTOPHBIX MHOYKECTB Ha OCH.
Kom6unaropuxa. [IpaBuso nmpousBeneHus, IpaBUiIo CyMMBI Ui 2-X U 3-X MHOXKECTB (C
MOSICHEHUEM ).

Yucno pazmenieHnii 6€3 NOBTOPEHUI, YHCIIO pa3MELIeHUH ¢ TOBTOPEHUSIMH,

Yuciio nepecTaHoBOK 0e3 moBTOpeHui, Yncno couetanuii 6e3 moBTopeHuid. Pemenue 3amaq
Omnpenenenne CBONCTB COOTBETCTBHS.

OTtob6paxeHue, B3aMMHO O/IHO3HAUHbIE COOTBETCTBUS, (DYHKIIMH, OOpaTHbIE (PYHKIIUH,
CueTHbIE MHOXKECTBA.

Teopema 0 uncIe NOAMHOXKECTB KOHEUHOTO MHOXKECTBA.

. Onpenienenrst CBOWCTB OMHAPHOTO OTHOIIICHHS.

. OTHOIIEHNE PKBUBAJICHTHOCTH. Pa30neHne Ha KJIacChl 9KBUBAJIEHTHOCTH.
. OtHOomIeHue nopsiaka. [ToTHbBIN U YaCTUYHBIN MOPSAIOK.

. buHapHBIE onepanyu: ONpeaeIIeHNs], CBOUCTBA, IPUMEPHI.

. [lonsiTue anredpsl, moaanreOpoI.

. I'padpb1. Onpenenenust, npumepsl, cnocoOsl 3aganus. [lpumepsr.

. Buasl rpados. Onepanuu Hag yactsmu rpagos. [Ipumepsr.

. JIokanbHbIe cTENeHH BepluH. [Ipumepst.

MapuipyTsl, ienu, TUKIbL. PaccTosHus, quaMeTp, IeHTp, paguyc 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.
ol
52.
53.
54.
55.

Cas3HbIC KOMITOHEHTHI Tpada. Pazaensione MHOXKeCTBA U pa3pe3bl.

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

JepeBbst: onpenenenust, npumepsl. Jlepeso ¢ kopHeM. BeTBb. KoHlieBbie BepinHbl 1 pedpa.
BepmmHbl MaKkCHMalIbHOTO THUIIA.

XapakTepucTuiyeckue uncia rpada.

KonupoBanue: onpezaenenue, npuMeps! aihaBUTHOTO KOJUPOBaHHUS MHOXKecTBa N.
OnTtumansHoe konupoBanue. Kox ®@ano. Tepema Xaddmena. Kon Xadbdmena.
Konapb! ¢ ucnpaBienuem ommoOOK: AEKOJUPOBAHUE, TyOIMPOBaHUE CHMBOJIOB.
Konpl ¢ ucnpaBienuem ommb0K: GyHKIMSA XEMMHHTa, KO XE€MMHHTa.

Meton konupoBaHuss XeMMHUHTA.

HcTopusi BOSHUKHOBEHUS U NEPCIEKTUBbI Pa3BUTHS JUCKPETHON MaTEeMaTHUKH.
[ToHsITUSI MHOKECTBO, 3JIEMEHT, YHUBEPCYM, IOAMHOXKECTBO, KOPTEXK.

Onepanuuy HaJ MHOKECTBAMH, MYJIbTUMHOXXECTBAMH U HEYETKMMHU MHOKECTBAMMU.

HexkaproBo npousseaenue. 1 — I — m-apHoe cooTBeTcTBHE. AnreOpandeckas 1 — M — p-
apHas onepauusi.

[TonsTus otoOpaxenus u GpyHKuH. CIOpbEKIHS, MHbEKIUS 1 OUESKIHS

OOpaTtHoe 0TOOpakeHUE, KOMITO3ULUS OTOOPAKEHUM U UX CBOMCTBA

Henonsuxnas Touka orodpaxenus. MeTon urepanuit

AnrebGpanueckas cuctema. YETkue U HEUETKIE MHOXKECTBA.

[TonsTHEe MOIIHOCTE MHOXKECTBA. CIIOCOOBI 331aHUSI MHOXKECTB.

Harnsanoe npeacrasienue 3agaBaeMbix MHOKeCTB. Jluarpamma Oiinepa-Benna. MaankaTopsl
MHO’KECTBA.

Knaccugukarus MHOxeCTB. UNCIOBBIE XapaKTEPUCTUKH.

KapaunanbHeie U TpaHC(UHUTHBIE YUCTIA.

AKcHOMaTHKa COJIEPKaTeNbHO (MHTYUTUBHO) IOCTPOEHHBIX MHOYKECTB.

[Tapanoxkcer Paccena nu KanTopa.

AxkcromaTuka (GopMaabHO MOCTPOCHHBIX TEOPUN MHOMKECTB.

Onpenenenre koMOMHaTOpHOro aHanu3a. Kiaccudukanys KoOMOMHATOPHBIX 3a7a4.
VYnopsiioueHHbIE MHOKECTBA. DJIE€MEHThl KOMOMHATOPUKH

Tpeyronbuauk ITackanda. Ynucno bemna. Yucno Ctupnunra.

Mertoz BKIIFOUEHUN U UCKIIFOYECHU.

3aauu, pemaeMble B KOMOMHATOPHOM aHAJIN3€E, UX MIPUMEPBI.

Ornpenenenne cooTBeTCTBUNA. bruHapHbie cooTBeTCTBUS. YETKME U HEUETKHE COOTBETCTBHUS.
Knaccudukanus OuHapHBIX cOOTBETCTBHA. [IpuMephl HHTEpIpETauy U CIIOCOObI 3a/1aHUs.
Ta6mmia Kamm. Onepanuu HaJy COOTBETCTBUSIMH.

Omnpenenenre OGMHAPHOTO OTHOILLIEHUS.

CriennanbpHble OMHApHBIE OTHOLIEHUS: MOPSA0K, SKBUBAJICHTHOCTb.

CBoiicTBa OMHAPHBIX OTHOIIICHHUH.

[TpencraBnenre GMHAPHBIX OTHOLIEHUH MOPSIJIKA C TIOMOIIBIO JUarpaMmM Xacce.
OcHOBHBIE aJITe0OpanyecKre CUCTEMBI
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