MHWHOBPHAYKHU POCCUN
BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET
OKOHOMUKHU 1 CEPBUCA

KA®EJIPA MATEMATHUKHN U MOJAEJIMPOBAHUA

Pabouas mporpamMma TUCIHUIUIAHBI (MOTYJIS )

JUCKPETHAS MATEMATHUKA

Hanpasienue 1 HanpaBiIeHHOCTb (TPO(UIIB)
09.03.02 MudopmMannoHHBIE CUCTEMBI U TEXHOJIOTHU. H)OpMAIIMOHHBIE CHCTEMBI H TEXHOJIOTHH

['on Habopa na OIIOII
2020

dopma 00yueHus
3a09Hast

Bnamusoctok 2020



PabGouass mporpamma maucturuinHbel (Moaynsi) «JluckperHas maTeMaTHKa) COCTAaBJICHA B
cootBercTBUM Cc TpeboBanusiMu @OI'OC BO mno nanpaBiaeHuto noarotrosku 09.03.02
WupopmalinoHHbIE CUCTEMBI M TEXHOJIOTUH (yTB. puka3zoM Muno6pnayku Poccun ot 19.09.2017r.
Ne926) wu Tlopsimkom opraHu3alid M OCYIISCTBJICHHS O0Opa30BaTEIbHON JESITEIBHOCTH TIO
00pa3oBaTeNbHBIM nporpaMMam BbICIIEro oOpa3oBaHMsl — IHporpammam OakajaBpHara,
nporpaMMaM CIEeIUANINATETA, MPOTpaMMaM MarucTparypsl (yTB. mpukazoM MuHoOpHayku Poccun
ot 05.04.2017 r. N301).

CocraBurenb(un):
Emyesa E.J[., kanoudam ¢usuxo-mamemamuueckux nayx, ooyenm, Kageopa

ungopmayuonnvix mexuono2uu u cucmem, Elena. Emtseva@vvsu.ru

YTBepkeHa Ha 3acefaHuu Kadeapbl MareMaTHKH M MonenupoBanus ot 20.03.2020 ,

npoTokos Ne 8

COI''TACOBAHO:
RaBeayromuii kadheapoii (pa3paboTanka AOKYMEHT NOANNCAH
Aytom (benpoii (pasp ) 3JIEKTPOHHOM MMOAIMUCHIO
Masennc JI.C. Ceprugukar 1575656200
[Homep Tpan3akumn 0000000000463550
Biagenerr Masemnuc JI.C.




1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Ilenpto OCBOEGHMSA AUCUMIUIMHBI JIUCKpeTHass MaTeMmaThka SIBJISETCS O3HAKOMJICHHE
CTYICHTOB C TaKUMHU KJIACCUYECKUMHU paslelaMHu JUCKPETHOM MaTeMaTHKH Kak anredpa
BBICKA3bIBaHUI (M HEKOTOPBIE €€ MPUIIOKEHMS), TUCKPETHBINM aHaJIN3, TEOpUs MHOXECTB, TEOPHUS
MPEIMKATOB, KOMOMHATOpHUKA, TEOpUsS HEOPUEHTHUPOBAHHBIX M OPHEHTHPOBAHHBIX TIpadoB,
KOTOpBIE SIBISIIOTCS OCHOBOW MHOIMX JPYIMX AWCLHUIUIMH MaTEMAaTHYECKOTO, TEXHMUYECKOIO H
HKOHOMMYECKOTr0 IIUKIIOB. M3yyas pa3aesnbl JaHHON AMCLUUILINHBI, CTYAECHTHI, IO CYTH, 3HAKOMATCS
C COBpEMEHHBIM MaTEMaTHUYECKUM SI3BIKOM, SIBJISIFOIIMMCSI, KaK H3BECTHO, SI3bIKOM JIF000I1 HAyKH.

3aa4i OCBOEHMSI TUCLUIUIMHBIL:

M3y4YEHHE METOJIOB IUCKPETHOW MaTEMAaTHKU JJIsl pELICHUs MPUKIIAJAHbIX 3a/1a4;
(bopMHpOBaHNE HABBIKOB MOJIEIMPOBAHUS PEAbHBIX 00BEKTOB U MIPOILIECCOB C
MCII0JIb30BaHUEM MAaTEMATUYECKOTO anmapaTa JUCKPETHON MaTEMaTHKH;

® pa3BUTHE JIOTMYECKOTO M aJITOPUTMHUYECKOTO MBIIICHHSI CTYI€HTOB, TOBBILIEHNE YPOBHS MX
MaTeMaTHYECKOM KyJIbTYypHl.

[TnanupyemMbIMu pe3ynbTaTaMyd OOy4YeHUs MO AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMS,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS IO JUCLHIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3ylbTaTaMHd OCBOEHHS 00pa30BaTeNbHOM MpOTrpamMMBbl,
npecTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenmuu, popMupyeMbie B pe3yIbTaTe U3YYSHUS AUCIUILTUHBI (MOJTYJIs)

K Koa n Pe3ynbTaThl 00y4YeHHSs 110 AUCIUIUINHE
Hazganue OIIOII ot (opmysmipoBica
BO, cokparentioe (opmyHpoBKa HHIIIKATOpa Kon
KOMIIETEHIIUH AOCCTHIKCHI pesynb DOopMyIHPOBKA Pe3yabTaTa
KOMITCTEHIINU
TaTa
09.03.02 OIIK-1 : Ciocoben OIIK-1.1B : Pl 3HaHUE | OCHOB JAUCKPETHOH
«MHpOopMannoHHBIE | IPUMEHATH Ob6mnamaer MaTEMAaTHKH
CHCTEMBI U €CTECTBEHHOHAYYHbIE | MaTeMaTU4eCKOi P12 YMeHue | pemars CTaHAAPTHBIE
TEXHOJIOTHH» U OOIIEHHKECHEPHBIE | KyJIBTYPOH H npodeccroHaNbHEIE
(B-HC) 3HAHUsL, METOMBL CHUCTEMHBIM 3aJauy ¢ IPUMEHEHUEM
MaTeMaTHYECKOro MBIIITIEHHEM, 3HaHUH, METOJIOB
aHanIM3a u MO3BOJISIONIIMU B aHaIM3a u
MOJIETTMPOBaHUS, npoecCHOHANBHOMN MOJIETUPOBAHUS
TEOPETHIECKOTO JIeSITeIEHOCTH JIICKPETHBIX CHCTEM
HKCTIEPUMEHTAIBHOTO | HCIIONB30BATh PJI3 | HaBblkM | TEOPETHYECKOTO U
HUCCJICA0BAaHUs B MaTEMaTH4YCCKHUEC SKCIICPUMECHTAJIIBHOI'O
npodeccroyanpHON METOJIBI U UCCIIE0BaHUS
JACATCIIBHOCTH HWHCTPYMEHTBI JUIsL JUCKPETHBIX CTPYKTYP
MPOBEICHUS
KPUTHUYECKOTO
aHanaM3a CUTyalui,
MOJICTIMPOBAHUS U
IIPOTHO3UPOBAHUS
pa3BUTHA
IIPOLIECCOB U
SIBJICHUMN

2 MecTo aucuumiunbl (MoayJsi) B ctpykrype OINIOII

I[I/ICLII/IHJ'II/IHa ((I[I/ICerTHaﬂ MaTeMaTHKa» OTHOCHUTCSA K 0a30BOI yacTu Oyioka 1 JUCHUITIINH

y‘-IGGHOFO IJiaHa HallpaBJICHUSA

«MH(popMaIIOHHBIE  CHCTEMBI

U TCXHOJOI'UM).

N3yuenne

JUCIUIUINHBL «J{uCKpeTHass MareMaTuka» He 00s3aTeabHO TpeOyeT MpelBapUTENIbHOTO U3YUYEHUS



JpYyTuX OHUCHUIUIMH. B TO Ke BpeMsi AaHHas NMCUMIUIMHA SIBISETCS OCHOBOM MHOTHUX JPYTHX
JTUACIUIUIMH TEXHUYECKOTO, SJKOHOMHYECKOTO M JIaK€ TYMaHUTAPHOI'O UKJIOB M MPAKTUYECKU BCEX
JUCHHUIIINH MaTeMaTHYECKOTO IIUKIIA.

3. O0beM TUCHMILUITHHBI (MOYJIA)

O6beM JuCHMIUIMHBL (MOXIYNsA) B 3a4eTHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYEeCTBA
aKaJeMHUYECKUX 4YacoB, BBIJEJICHHbIX Ha KOHTaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENFHYIO paboTy, MPUBEICH B TabmuIe 2.

Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTLITTHBI

Tpyno- O6beM KOHTAKTHOH paboThI (Yac)
CeMeCTp C€MKOCTb
Hassanue OITOIT ®opma Yactb (020) Bueaynu- dopva
o0yde- WIH Kype AynuropHas CPC aTTec-
BO vII 300 TOpHas
Hust ( > 3.E.) Bceero Tatn
0300)
nek. | mpak. | ma6. | ITA | KCP
09.03.02
ngopuatmonmie | 345 | gy p 1 4 17 8 8 0 1 0 127 €)
CHCTEMBI 1
TEXHOJIOTUH

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIsfA)

4.1 CTpykTypa fucuuniauebl (MonyJs) xisa 3@0

TemaTHueckuil TIaH, OTpaXKaroIUK coAepkKaHUe NTUCLUILUIMHBI (IEPEUEHb PA3ACIOB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAM Yy4Y€OHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOM AEATENBHOCTH U (HOPMBI
Tekymiero koutpods ans 300

Kon pe- Kon-Bo 4yacoB, 0OTBeAEHHOE HaA
dopma
Ne Ha3zBanue Temsl 3yJbTaTa
Jlex IIpakr JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHus
cobecemoBanme Ne 1,
1 | AnreGpa BbICKa3bIBaHUI PAL P2, 2 2 0 31 KOHTPOIILHAs pabora
P/3 Nel, xkoHTpOIBHAS
pabora Ne2
cobecemoBanme Ne 2,
2 | Teopust MHOXeECTB PH;’;;U’ 2 2 0 31 KOHTpOJbHas paborta Ne
3
3 | Kombmaropuxa PIO1, P12, ) ) 0 31 KOHTpOJIbHas paborta Ne
P/I3 4
4 | Teopus rpados PIL, PL2, 5 5 0 34 KOHTpOJIBbHAs pabora Ne
PJ3 5
HToro no Taéanne 8 8 0 127

4.2 Copeprxanue pa3ieioB M TeM JUCHUILIAHBI (Moay.as) niasa 30

Tema 1 Aneebpa svickazvigaruil.

Conepxanne Tembl: [loHsTHe BbICKa3biBaHMs. byneBbl (QyHKIMH. OCHOBHBIE JOTHYECKUE
omeparuu. Tabmuubl WCTUHHOCTH. PaBHOCWIBbHBIE (paBHBIE) BbICKa3biBaHUS. (OCHOBHBIE
JIOTUYECKHE TOXKJIeCTBa (3akoHBI). JlokazaTenbCcTBa TOXKACCTB.DIeMeHTapHbie KoHbloHKIUS (DK) u
mu3btoHkms  (DJ]). Ompenenenne JIHO® uw KH®. Teopemsr o JJH® u KH®. Ilomnbie

sanemeHTapuble KOHBIOHKIUSA (IIOK) m muzwronkmus (I19[1). Omnpenenenne CAH® u CKHO.
Teopemst 0 CAH® u CKHO.



@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHapTHASI.

Buapl caMOCTOSATENBHOM MOATOTOBKU CTYJICHTOB IO TEME: MOJATOTOBKA K TEOPETUYECCKOMY
OTIPOCY, OJATOTOBBKA K KOHTPOJIBHOHU padote, moaroroska k tecty CUTO.

Tema 2 Teopusa muodcecms.

Conepxanne tembl: Conepxanue Tembl: [loHsTHe MHOXecTBa. OCHOBHBIE ONpeseseHus,
TepMuHOJIOTHs. OCHOBHBIE TEOPETHKO-MHOXKECTBEHHbIE ornepanuu. Kpyru Oinepa (quarpammbl
Benna). OCHOBHbIE TEOPETHKO-MHOKECTBEHHBIE TOXAECTBA. byneaH (CTenmeHb) MHOXECTBaA.
JHexaproBsl npousBeaeHus. Jlekaprosa crenenb.Otoopakenus. OOIacTu onpeaeneHus U 3HaYeHUH.
OO6pa3bl U mpooOpa3bl IEMEHTOB M MHOXkecTB. Cymepno3uius otodpaxeHuil. HbEKTHUBHEIE,
CIOPBEKTUBHBIC U OMEKTHUBHBIE 0TOOpakeHus. CyxxeHue oroOpakeHus. OOpaTHbIe OTOOpaKEHUSI.
[Tpeaukarer. Onepanuu. OOpaTHbIe TpeAuKaThl. OTHOIICHHUS.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: CTaHJapTHAs.

Bunel caMocTosITENbHOM MOATOTOBKU CTYACHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OIpOCy, MOArOTOBBKA K KOHTPOJIBHOHU pabote, moarotoska k tecry CUTO.

Tema 3 Kombunamopuxa.

Conepxannie TemMbl: OCHOBHBIC MPUHIUIBI KoMOWHATOpUKH. [lepecTaHOBKH, pa3MelIeHNs,
coyetanus. CBoiicTBa coyeTaHuid. [lepecTaHOBKH C MOBTOPEHUSIMHU, PA3MEILICHUSI C TOBTOPEHUSIMHU,
couetanus ¢ nopropeHusiMu. bunom HeroToHa, ciaeactBusi. @opMysa BKIOUEHUN U UCKIIOYEHUH.
becnopsiaku.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: CTaHAapTHAs.

Bunapl caMOCTOSTENHHOM TOATOTOBKH CTYIACHTOB MO TEeME: TMOATOTOBKA K KOHTPOJIBHOM
pabote, moaroroBka k CUTO.

Tema 4 Teopus epaghos.

Copnepxanne TeMmbl: OCHOBHBIE TMIOHATUS W onpeneneHus. JlomonHuUTeNbHBIE U
CaMOJIOTIOJTHUTENNbHBIE Tpadbl. MaTrpuuHbie mpencTaBieHus: rpadoB. MapmpyTsl, HENH, IUKIBL
Mertpuueckue xapakrepuctuku rpados. [loarpadsr. Onepamun Hag rpadamu. [IBynonbHblie rpadbl.
HepeBbsi. Anroputm Kpackana. Ditneposl rpadel. Teopema o pasnoxeHuu rpada Ha MOnapHO
pebepHo-Henepecekaromuecs uenu. ['amuiasToHoBl Tpadel. [Inanapueie rpadsl. Teopema ®apu
(Barnepa). Teopema Ditnepa. Kputepuii Ilontpsaruna-Kyparosckoro. Packpacku. Xpomaruyeckuii
nonuHOM. Tumsl oprpadoB. Martpuunbsie TpeactaBieHus oprpadon. JoCTHXHMOCTh BEpIIMH B
oprpade.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: CTaHJapTHAs.

Buael caMOCTOATENBHOW IMOATOTOBKM CTYAEHTOB IO TEME: MOATOTOBKA K KOHTPOJIBHOM
pabore, moaroroska k CUTO.

5 MeToanueckue yKka3zanus AJs 00y4alomuXcs M0 M3YYEHHIO M Peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 MeToanyeckue PpPeKOMEHJAANMU O0yYAKIIMMCS 10 H3YYEHMI0 JUCUMINVIMHBI M 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

Teopernyeckuii MaTepuall U3ydaeMbIX pa3ieiioB TUCKPETHOW MaTeMAaTHKH W3JI0KEH B
y4eOHUKAX CIIMCKa OCHOBHOM JIMTEPATYPHI.

Tembr "KomOunaropuka", " Teopust rpadoB" MoryT OBITh HM3Y4Y€HBI C HCIIOJIH30BAHHEM
OTKpBITON 0Opa3zoBarenbHOi Tatdopmel Coursera: https://www.coursera.org/learn/kombinatorika-



dlya-nachinayushchikh, https://www.coursera.org/learn/teoriya-grafov.

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHUS [JISl JUI[ ¢ OTPAHHYEHHBIMH BO3MO:KHOCTSIMU
310POBbSI U MHBAJIU/I0B

[Tpu HEeoOXx0MMOCTH 00YHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3asBJICHUIO 00YYaOLIErocs) NpeAocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
dopmax ¢ ydeToM UX UHIAWBUAYAIBHBIX ICUXO(QU3NIECKHX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHUs: B MeYaTHON (opMe YBETHYEHHBIM pudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTaIlU! c MPUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 3aaHUs, KOHCYJIbTAUU H JP.

- JJIs I ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JEKTPOHHOTO JOKYMEHTA;
WHUBU]TyaIbHbIE KOHCYJIBTALMU C IPUBJIEYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 3a/IaHUS,
KOHCYJIbTAIlMH U JP.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTATENBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; UHIMBUyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oH] OLEHOYHBIX CPEACTB /JIA NMPOBeACHUS TEKYLIero KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUUILINHE (MOTYJIIO0)

B coorBerctBuu ¢ TpeOoBanusimu DPI'OC BO pans arrecrauuu oOydaromuxcsi Ha
COOTBETCTBUE MX IEPCOHAIbHBIX JOCTH)KEHUM IUITAHUPYEMbIM pe3yiasraTaM OOydeHHUs 110
JUCHUIUTMHE (MOZIYIIO) cO3JaHbl (DOHIBI OLEHOYHBIX CPENCTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEISIONIUE MPOLEypPhl OLICHUBAHUS 3HAHUM, YMEHUNH M HABBIKOB,
a TaKkKe KPUTEPHUM M IO0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKU 3HAaHWN, YMEHUH, HABBIKOB U
XapaKTepU3yIOIUE ATAIbl (POPMHUPOBAHUS KOMIIETEHIIUI B MpOIlecce OCBOEHUS 00pa30BaTEeNbHON
MpOTrpaMMmBbl, ipectanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneuyeHrue TUCIUIJINHBI (MOLYJIs)

7.1  Ocnoenaa numepamypa

1. BeuromoB E. M., lllupokoB /I. B. MATEMATHUKA: JIOTUKA, MHOXECTBA,
KOMBUHATOPUKA 2-¢ uzn. YuebHoe nmocodue ajist By30B [DneKTpoHHBIH pecypc] , 2020 - 243 -
Pexxum noctyna: https://urait.ru/book/matematika-logika-mnozhestva-kombinatorika-454362

2. Tamxos C. b., ®ponos A. b. JIUCKPETHAS MATEMATUKA 2-e u3a., ucnp. u JAOIIL.
Y4yeOHUK W TPaKTHKyM IS aKajgeMu4eckoro OakamaBpuaTta [DIEKTPOHHBIA pecypc|
M.:U3natensctBo FOpaiit , 2019 - 448 - Pexxum noctyna: https://biblio-online.ru/book/diskretnaya-
matematika-433206

3. I'mcun B. b. IUCKPETHAS MATEMATHUKA. Y4eOHMK M NpaKkTUKyM JUIs
aKaJieMuueckoro OakamaBpuara [DneKTpoHHBIN pecypc] : M.:UznarensctBo FOpaiiT , 2019 - 383 -
Pexxum nmoctyma: https://biblio-online.ru/book/diskretnaya-matematika-432144

4. Kannenan Cepreit AnnpeeBud. JluckperHas mareMaTHka : YdeOHoe mocobue
[DnexTpoHHBIH pecypc] , 2019 - 222 - Pexxum goctyma: http://znanium.com/go.php?id=978416

5. [Mamuit 1. A. IMUCKPETHAA MATEMATHUKA 2-e¢ usn., uctp. u mon. YdeOHOE
nocobue s By30B [OnektpoHHeld pecypc] , 2020 - 352 - Pexum goctyna:
https://urait.ru/book/diskretnaya-matematika-454032

6. CynomnaroB C. B., OpunnnukoBa E. B. IUCKPETHAS MATEMATUKA 5-e u3n.,
UCTIpP. U JION. YUYEeOHUK M MPAKTUKYM JIJISl aKaJIEMUIECKOTO OakanaBpuata [ DJIeKTpOHHBINH pecypc] :
M.:U3narensctBO FOpaiit , 2019 - 279 - Pexxum noctyna: https://biblio-online.ru/book/diskretnaya-
matematika-432016



7.2 Jonoanumenvnas numepamypa

1. Hukumeukun A. I1. JUCKPETHASI MATEMATUKA W JAUCKPETHBIE
CUCTEMBI VYIIPABJIIEHUA 2-e usn., ucnp. u gomn. YueOHOe mocobue g aKkaJeMHUYECKOro
OakanaBpuaTa [DnekTpoHHbIN pecypc] : M.:M3marenscTBo FOpaiiT , 2019 - 298 - Pexxum gocrymna:
https://biblio-online.ru/book/diskretnaya-matematika-i-diskretnye-sistemy-upravleniya-442305

2. I[Mak B. I JJUCKPETHAS MATEMATUKA: TEOPUS MHOXECTB WU
KOMBUHATOPHBI AHAJIM3. CBOPHUK 3AJIAY. VYwuebHoe mocobue sl  By30B
[Dnextponnsiii pecype] , 2020 - 235 - Pexum pgocrtyma: https://urait.ru/book/diskretnaya-
matematika-teoriya-mnozhestv-i-kombinatornyy-analiz-sbornik-zadach-453113

3. Co6onesa T.C., Ueukun A.B. /luckperHas maremaTuka. YrryOJaeHHbIH Kypc : Y4eOHUK
[OnexkTpoHHBIT  pecypc] . KYPC , 2020 - 280 - Pexum  pmocrymna:
https://znanium.com/catalog/document?id=343807

7.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,
6KNlouas npogheccuonanvHvle 0a3vl OAHHLIX U UHOOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

1. A. Paiiroponckuii, A. Kymasckuii Teopust rpado. OTkpbITas oOpazoBaTelbHas
miatdopma (https:// www.coursera.org/learn/teoriya-grafov)

2. J. Unbunckuii, A. Paiiropoackuii. KomOuHatopuka s HaunHaomux. OTKpbITas
oOpa3oBaTenbHast miardopma (https://www.coursera.org/learn/kombinatorika-dlya-
nachinayushchikh )

3. Ennnoe oxHO poctynma Kk WHGOPMAIMOHHBIM pecypcaM. Martematuka u
MaTtemaTrueckoe oopazosanue (http://window.edu.ru)

4. Cepsep unrepaktTuBHOro tectupoBanus ooydaembrx (CUTO) (http://cito.vvsu.ru)

5. Cucrema snekrpornoro odydenus BI'VIOC (http://edu.vvsu.ru)

6. CIIC Koncynprantllimtoc - Pexxum noctyma: http://www.consultant.ru/

7. OnexktponHas Oubnuoreunass cucrema ZNANIUM.COM - Pexum pocryna:
http://znanium.com/

8. OnektponHass Oumbnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:
https://biblio-online.ru/

9. OnektponHass OuOmmoreunas cucreMa ZNANIUM.COM - Pexum poctyma:
https://znanium.com/

10. DneKTpoHHO-0MOMMoTeyHast cuctemMa u3aarenbcTBa "HOpailt" - Pexxum nmocryma:
https://biblio-online.ru/

11. OneKTpoHHO-0MONMMoTeyHast cucteMa usaarenscTBa "HOpait" - Pexxum nocryna:

https://urait.ru/

12.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a naHHBIX - Pexum
nocryna: http://oaji.net/

13. [Ipesunentckas Oubnmmoreka wm. b.H.Empruna (6a3a naHHBIX pa3IHYHBIX
npodecCHoHANIBHBIX 00nacTei) - Pexxum qocryna: https:// www.prlib.ru/
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

09.03.02 «Mladopmar; | OIIK-1 : CnocoGeH NpUMEHSTh ecT OIIK-1.1B : OGnagaer MaTeMaTu4ecKoil KylIbTyp
WOHHBIC CUCTEMbI U T | €CTBEHHOHAYYHbIEC M OOIIECHH)XCHEP | O M CHCTEMHBIM MBIIUICHUEM, O3BOJISIOIMMH B
XHOJIOTHI HBIE 3HAHUS, METOIBI MaTEMaTH4YEC po(heCcCHOHANIBHOM JEATENEHOCTH UCIOJIB30BaTh
(b-1C) KOI'O aHaJIM3a U MOJEIUPOBAHMS, T€ | MaTeMaTU4eCKUE METOJbl U UHCTPYMEHTHI JUIs IIp
OPETHUYECKOTO U SKCIIEPUMEHTANIFHO | OBEICHUS KPUTHYECKOTO aHaJIM3a CUTYAIHi, MO
TO UCCIICIOBAHUA B IPOPECCHOYyallb | ESIMPOBAHMS M MPOTHO3MPOBAHUS Pa3BUTHS MIPOIT
HOMU JeATeNbHOCTU €CCOB U SIBJICHUI

Komnerenmus cuntaercst cOpMUPOBAHHOM HA TAaHHOM 3Tarle B CIIydae, €ClIU MOTy4YeHHBIE
PE3YIbTAThI O6y‘-ICHI/I$[ II0 JUCLHMINNIMHE OLOCHCHBI IIOJIOKUTCIIBHO ()manaon KPHUTCPHUCB
OILICHUBAHMSI PE3YJILTATOB O0YUYCHUS «3a4TEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIIMIHOY). B
CcIy4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKMU KOMIICTCHIIMA HaA JaHHOM 3JTall€ CYHUTACTCA
Hec(hOopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

Komnerennus OIIK-1 «Cnioco6eH NpuUMEHSITh €CTECTBEHHOHAYYHbBIE U O0IIIENHKEHEPHBIC
3HaHUS, METOJIbl MATEMATHUYECKOT0 aHAJIN3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTATIHLHOTO UCCIIEIOBAHUS B TPOPECCHOYALHOM eI TETHHOCTI

Ta6muma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHKCHHS KOMITETEHIIUN

Pe3ynbraTel 00y4eHus 10 JUCHUIUINHE

T
Kox i popmymuposka upgukar | K . Kpurepuu olieHUBaHUS PE3ybT
opa IOCTHXKEHUSI KOMIIETEHIIMN Oox o aToB O0yYeHUs
pe PesynbraT
pe
3_
3_
Ta
Ta
OIIK-1.1B : OGnagaet Mmatemat P 3H MPaBWJIBHOCTH U MOJTHOTA OTBET
WYECKOM KyJIbTYpOr ¥ CUCTEMH pi aH | OCHOB JMCKPETHOW MaTeMaTHKH | OB Ha BOMPOCHI U3yYCHHBIX pa3
BIM MBIIJICHHEM, ITO3BOJISIOIIN 1 ne JIEJIOB TUCKPETHON MaTeMaTUK!

MH B IpO()eCCHOHATIBHON JiesiTe

KOPPEKTHOCTh BBIOOpA U IIPaBU
JILHOCTH MCII0Jb30BaTh MaTeMaT v pelaTh cTanaapTHble mpodecc

JIBHOCTH MCITIOJIB30BAHHA METO L

P MOHAIIbHBIE 33/1a4H C TIPUMEHEH -
MYECKHE METO/IbI U MHCTPYMEHT 1™ | viow suarmi, serozos ;I;Hanma OB JIMCKPETHON MaTeMaTHKH Mp
b Ui IPOBEACHUS KPHTHICCKO S I - U Jwickperrpix | ¥ PEUICHHH OCHOBHBIX THIIOB 32
IO aHalsa CUTyalnu, MOACIIP e P P a4, U3ydaeMbIX Ha NPaKTUYECK

OBaHUs ¥ MMPOTHO3UPOBAHUS pa3 CuCTEM
BUTHS TIPOLICCCOB M SBJICHUI

UX 3aHATHAX

H
P ap | TEOPETHUECKOTO M SKCIIEPUMEH CaMOCTOATEIBHOCTh PEIICHHUS 1T
bl o | TJIbHOIO HCCIENI0BAHMUS IUCKD OCTaBJIEHHBIX 3aJjau, CBA3aHHBIX
3 €THBIX CTPYKTYp C IUCKPETHBIMU CTPYKTypamHu
KU

Tabnuna 3amoiHsAeTCs] B COOTBETCTBUU C pazzenoM 2 Pabouell mporpammsl AMCLMITIIUHBI
(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYIIO)

HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
encrasienne ero B DOC

Kontponupyemsbie manupyemsie pesy | KoHTponupyembie Tembl




JBTATHl 00yYCHUS JCIUTITHHBI 5 TIpoMeskyTouHas at
Texyuii KOHTPOIb
TecTarus
3aounHas popma 00ydIEeHUS
P/l 3HaHMe : OCHOB JIUCKPETH | 1.1. AnreGpa BhICKa3bIBa CobBecenopane Tect
OM MaTeMaTHUKU HU A
1.2. Teopus MHOXECTB CobecenoBanue Tect
1.3. KombunaTopurka CobecenoBanue Tecr
1.4. Teopus rpadon CobecenoBanue Tecr
P12 VMeHue : perars cTaHa 1.1. Anrebpa BeICKa3bIBa Konrponbnas pabot Tecr
PTHBIE TPOGECCHOHATBHEL | gpif a
€ 33/1a4¥ C MPUMEHEHHEM < 5
3HAHUM, METOJIOB aHaIM3a OHTpOJIbHAs paboT
1.2. Teopus MHOXKECTB a Tect
Y MOJICTUPOBAHHMS TUCKPE
THBIX CHCTEM
Konrponbnas pabot
1.3. Kombunaropuka P p Tecr
a
KontposbHas padoT
1.4. Teopus rpadon P p Tect
a
PII13 Hasbiku : TeopeTHdeckor 1.1. AnreGpa BhICKa3bIBa KontponbHas pabot Tecr
0 ¥ 9KCIICPUMEHTAIBHOTO | pHuif a
UCCJICIOBaHUS TUCKPETH .
KonTponsnas pabot
BIX CTPYKTYP 1.2. Teopus MHOXECTB a p p Tecr
Konrpomsras pabor
1.3. Kombunaropuka a Tect
Konrtponbnas pabot
1.4. Teopus rpacdos a Tect

4 Onucanmne mMpoueaypbl OlleHUBAHUS

KauectBO cpopMHUpPOBAaHHOCTH KOMIIETCHLMH Ha JaHHOM OJTale OICHUBACTCS IO
pe3ynLTaTaM TCKYH_[I/IX u HpOMe)KYTO'-IHI)IX aTTCCTaHI/II\/II HpI/I IIOMOIITN KOJ'II/I‘ICCTBGHHOI\/’I OILICHKU,
BBIPOKCHHOW B Oayutax. MakcuMajbHas cymMMa OayuloB MO AMCIHILIMHE (MOIydr0) paBHa 100
oayuam.

Jss ODO
(O11eHOYHOE CPEICTBO
[Ipax] [Tpak [Ipax]
[TpakT [Ipaxr| [Kont|KoHT| KonTj 1 uBuOK3a
B .. [CoGec|Cobec|Cobec|rnue e riye [KoHTp KonTp KonTp
U1 yueOHoM aeck aecK [pOJTB [poITh [pOITB IyanpHQMeHa
etoBa [e0Ba [eoBa [cKast cxast CKas |oJIbHA onIbHA OJTbHA
IMeATeTbHOCTH ast pabd ast pad Hast pjHAs Py Hast ) e toma [uuoH|HToro
Hue Nenne Nouue Napabo [pado [pabo [s pabo Jst pabo | pado o
ota No ota No a6oT [aboT 00T [1HEe 3a[HbIH
1 2 3 ra Ne ra No ra Nefra Nel ra Ned ra Ne6
1 2 B 4 5 a No2fa No3| a No5| TaHKe [TeCT
Ulexun 3 3 3 9
[IpakTHueckue 5 5 5 5 5 bs
BaHSATHS
(CamocTosiTeNnb o 5 5 o 5 5 7 16
Hast pabora
[IpomexyTOuH bo  bo
ast aTTectanus
[Aroro 3 3 3 5 |5 5 5 5 17 7 7P 4 20 100

Hns 300



OLEeHOYHOE CPEIICTBO
Buy yue6Hoi nesirenbHo Kontpons Korp| Korp Kontpons Konp Ok3aMeH
Cobeceno [Cobeceno OJIbHA |OJIbHA OJIbHA
CTH Has pabor Hast paboT arnroHHs | toro
Banue Nel [Banme No2 a Nel s pabo|s pabo a Nod s pabo i rect
- Ta N2 |ta Ne3 ) Ta Ne5
Jlexuun 5 5 10
aCaMOCTOHTenLHaSI pabot 14 14 14 14 14 70
ITpomesxyTouHas aTTecTa 20 20
st
HUroro 5 5 14 14 14 14 14 20 100

CymmMma 6anioB, HAOPAHHBIX CTYJACHTOM IO BCEM BUIAM y4eOHOW JEATEIILHOCTH B PaMKax
JTUCIUTIITMHBI, TIEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOJIHUIICH.

Cymma 6auioB | Omenka 1o POMexKy
. XapakTepucTHKa KadecTBa chOPMUPOBAHHOCTH KOMIICTEHIINU
10 JUCHUIIJINHE TOYHOHU aTTCCTAlluH
CTyneHT IEMOHCTPHUPYET CHOPMUPOBAHHOCTh JUCIUIIMHAPHBIX KOMIICTCHIUA, 00
Hapy>KUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U NIyOOKOE 3HAHHE YICOHOTO MaTep
«3aUTEHOY / Hajna, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JAONOJIHUTEIbHOMN IUTEpaTypol, pe
ot 91 no 100 KOMEHJIOBaHHOM POrpaMMoid, yMeeT cBOOOTHO BBIIONHATH MPAKTUUECKHIE 3aAaHHS,
«OTIINYHOY L
MPEyCMOTPEHHBIC TPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETCHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsX [TOBBILICHHOHN CI0XKHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMTYCKAIOTCSI HE3HAUYNTEbHbIE OIINOKU, HET
«XOpOIIO» OYHOCTH, 3aTPyJAHEHUS NPU aHATUTHYECKUX OINEPALUsAX, IEPEHOCE 3HAHUH U YMEHHU
i Ha HOBBIE, HECTAH/IAPTHBIE CUTYaLUH.
CTyneHT IeMOHCTpUpyeT chOPMUPOBAHHOCTH AUCIUIUINHAPHBIX KOMIIETCHIUH: B X
«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITUH JOIYCKAIOTCS 3HAYMTENBHBIE OIIMOKH, POSIBIISIETC
ot 61 mo 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCHUIUITMHAPH
o» bIM KOMIIETEHIUSIM, CTYAECHT HUCIBITHIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS TIPU OTIEPUP
OBaHUM 3HAHUSIMHU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaLUH.
«HE 3a4TCHOY /
or 41 10 60 VY cTyzneHTa He CHOPMUPOBAHBI AUCIHUILTHHAPHBIC KOMIICTCHIINH, IPOSIBISICTCS HEAO
«HCYMOBJICTBOPUTCIL | oraroupocTs 3HAHUHN, yMEHH, HABBIKOB.
HO»
«HE 3aYTCHOY /
o1 0 10 40 JlucuMIuiHapHble KOMIETeHIMH He c(OpPMHUpOBaHBL [IposBISeTCS MOJIHOE WM
«HCYNOBIICTBOPUTCIIE MPAKTHUYECKH TOJIHOE OTCYTCTBHE 3HAHUHM, YMEHU, HABBIKOB.
HO»

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBbIii IepevyeHb BONPOCOB M0 TeMaM

Coo0ecenoBanue Nel

1. Cdhopmynupyiite noHsTHE BhICKa3bIBaHUs. [IpuBeuTe MpuMeEpPHI BRICKa3bIBAHUHA 1
MIPEAJIOKEHU N, TAKOBBIMH HE SIBJISIOIIAMHUCS.

2. JlaiiTe onpeneneHns OCHOBHBIX JIOTHYECKHUX OMEepaIni.

3. KakoBa 3aBUCHMOCTH KOJMYECTBA CTPOK TaOIUIBI ICTUHHOCTHU OyJIeBON (YHKITUHU OT YHCIIa

JJOTHYCCKHUX HepeMeHHBIX?

4. Kakas popma Boicka3siBanus HaszbiBaetTcs JJH®, KHO, CIH®, CKHD?
5. Ilepeuncnure maru anropurma npuseacHus BoickassiBanus Kk JJH®, KH® ¢ nomoisro
JIOTUYECKHUX MTPeoOpa30BaHMIA.
6. Ilepeuncnure waru anropurMa npuseneHus BoickaspiBanus Kk CIH®, CKH® ¢ nomomuisio
Ta0JIULbI UCTUHHOCTH.
Co0ecenoBanue No2




1. [aiire ompeneneHne 3aMKHYTBIX U TOJIHBIX K1accoB OyneBbix (pyHkiwmii. [Ipuseaure
MIPUMEPBHI.
2. JlaiiTe ompeneneHe TBOMCTBEHHBIX U CAMOJIBOMCTBEHHBIX OyneBbix pyHkuuid. [IpuBenure
MIPUMEPBHL.
3. Jlaiite ompenenieHne MOHOTOHHOU OynieBor pyHKIuu. [IpuBeaute nmpuMepsl.
4. Kakue OyneBnl (hyHKIIMU Ha3bIBAtOTCS MuHeHbIMU? [IpuBennuTe mpuMepsl.
5. Chopmymupyiite Teopemy Ilocta o pyHKIMOHAIEHOI MTOTHOTE.
Cobecenopanue Ne3
1. Chopmynupyiite monstTue MHOKecTBa. [lepedncnuTe n3BecTHBIe BaM criocoOb! 3a1aHus
MHOXECTBA.
2. MaiiTe onpezeneHysi OCHOBHBIX Ollepaluii HaJ MHOKECTBaMHU.
3. JlaiiTe onpenenenue n- MecTHOro npeaukara. Ilpusenure npumepsl.
4. Kaxkoe oToOpakeHre Ha3bIBaeTCsl MHBEKTUBHBIM? [IpuBennuTe MpuMepsl HHBEKITUH 1
0TOOpaXeHHsI, HE SBISIONIETOCS HHbEKTHBHBIM.
5. Kakoe oToOpakeHue Ha3pIBaeTCs CIOPbEeKTUBHBIM? [IpuBeInTe MprMeEps! CIOPBEKTHBHOTO
O0TOOpaXXeHHsI U 0TOOPaKEHUSI, TAKOBBIM HE SBIISIOIIUMCSL.
6. UYro Takoe 6uexuusa? IlpuBeaure npumepsl.
Kpamkue memoouueckue ykazanus
CobecenoBaHue MPOBOJUTCS MOCIE U3YUCHHSI COOTBETCTBYIOIICH TEMBI.
lxana oyenku
Ornenka Banbt Onucanue
5 3 OTBETHUJI Ha OOJIBIINHCTBO BOIIPOCOB I10 TEME, YETKO MPEACTABIIA CBOIO IMO3UIINIO, APTYMEHTHUPOBA|
JI TOUKY 3pEHUs, OLICHUBAJI apI'YMEHTHI IPYTUX CTYAEHTOB, IOATBEPKAas 3HAHUE MaTepHaa;
4 2 OTBCTUII Ha 60J'II>H_IyI0 HacCThb BOIIPOCOB IO TEME, MIPEACTABIIAI CBOIO MMO3UIUIO, apI'YMEHTHUPOBAJ TO
YKy 3pEHUs, IIOATBEPKAas 3HAHUE MaTepHaa;
3 1 OTBETHUJI HA MCHBIIYIO YaCTb BOIIPOCOB I10 TEMEC, HEAOCTATOYHO YC€TKO U apryMEHTHUPOBAHO IIPEACTa
BJISLJT CBOIO IMO3UIIUIO, IOATBEPIKAAsA 3HAHUE MaTEpUaa,
2 0 HE OTBETUJI IIOJIHO HH HA OJAWH BOIIPOC I10 TEME

5.2 BapuaHThl HHANBHAYAJIbHBIX JOMAIIHUX 3aaHUI

JlokazaTb METOJIOM MaTEMATU4 €CKOM MHAYKIMHU 3aJaHHOE CBOWCTBO, HAIIPUMED:
Kpamkue memoouueckue ykazanus
1 p v BEINOTHEHUHM HMHIWBUAYANbHBIX JOMAIIHUX 3aJaHui HEOoOXOAMMO HCIOIB30BaTh

TEOPETUYECKHI MaTepHal, AeJaTh CCHUIKH Ha COOTBETCTBYIOIIME TEOPEMBI, CBOWCTBA, (hOPMYIIBI U
np. Pemenne MJ13 BeImonmHsACTCS MOAPOOHO U COACPIKUT HEOOXOIUMBIE TTOSICHUTETHHBIE CCHUTKH.

IlIkana oyenxu

Onenka banst Ornucanue
3a/laHMe BBINOJIHEHO MOJTHOCTHIO 03 omMO0K BCE 3a1aHKe, MPOAEMOHCTPHPOBAHO YMEHHUE UCIIONb3
5 4 OBaTh COOTBETCTBYIOIIME TEOPEMBI U CBOWCTBA IS TOATBEPIKACHHS IIPABMIIBHOCTH CBOMX
paccyxaeHuit
JIOKA3aTeJIbCTBO MIPOBEACHO 0e3 CYIIECTBEHHBIX OIIMOOK, YACTUYHO MPOJIEMOHCTPUPOBAHO YMEHHE
4 3 HCIIOJIb30BaTh COOTBETCTBYIOIINE TEOPEMBI H CBOMCTBA JUISl TOATBEPIKICHHS IIPABIIIBHOCTH CBOMX
paccyxaeHui
JIOKA3aTeNILCTBO BHIMOIHEHO 0€3 CyIMIECTBEHHBIX OMINOOK, HO HE MPOJEMOHCTPHUPOBAIl YMEHHE HCTI
3 2 0JIb30BaTh COOTBETCTBYIOIINE TEOPEMBI M CBOMCTBA JIs MOATBEPKICHHUS IPABUIBHOCTH CBOUX pac
CYKICHUN
2 0-1 JIOITYIIICHBI OIIUOKY IPH MIPOBEICHUH JT0KAa3aTEILCTBA

5.3 Ilpumepbl 3aaHuii 171 BBIOJHEHUSI KOHTPOJILHBIX padoT

Tema 2, 3, 4
Konrpomnbnas padora Ne 1
Bapwuanr 1




1) ®opmann30BaTh BHICKA3bIBAHUE!
«1 moey aBTOOYCOM MM BO3bMY TaKCH, CIIEJOBATENIBHO, 51 HE OIO3/JAt0»
2) JlaHO BbICKa3bIBaHUE:

Tpebyercs:

a) MOCTPOUTH TAOIUIy HICTUHHOCTH,

0) npuBectu BbickaszbiBanue kK JIH®, ynpoctuts, cienars NpoBepKy,
B) mpuBecTH Bbicka3biBanue Kk CJIH®, ynpocTuTs,

I') IOCTPOUTHh MHOTOWIEH JKerankuHa.

Tema 5

Konrponbnas padora Ne 2

Bapuanr 1

YIpoCcTUTh NEPEKII0YaTENbHBIE CXEMBI

1)
2)

Tema 7

KonrponsHas padora Ne 3

Bapuanr 1

1)

Brlunciute MHOXECTBO

2) N300pa3uth Ha Kpyrax Dilyiepa MHOXKECTBO

3)

BeIpasuts uepe3 uzBectHele MHOKeCTBa A , B, C, D MHO)kecTBO

4) OnucaTth TEOPETUKO-MHOKECTBEHHBIM BBIPA’KEHUEM 3aKpAIICHHYIO YacTh

Tema 9
Kontponbnas padora Ne 4
Bapuanr 1

1. CKOJIBKO Y€ThIPEX3HAUYHBIX YUCETT MOKHO COCTaBUTh U3 mudp 1,2,3,0,5?

1. CKOBKHMH CITIOCOOAMHM MOYKHO pacIpeiesiuTh 9 anenbcuHoB, 5 O0aHaHa, 1 s070K0, 2
rpymu  Ha 2 00e3bsHBl M | YermoBeka, Tak, 4TOOBI KaXIOMY JOCTaJCS XOTs Obl OJUH
bpykt?

1. Cxonpkumu ciocobaMu MOXXHO O(QOPMHUTH BUTPUHY, €CIM OHAa 3amoyHgercs 15

BUJAaMH IIOKOJIaaa, paCCTaBJICHHBIMU B TPHU piAJid ¢ OJMHAKOBBIM KOJIMYCCTBOM IUTUTOK?

1. N3 xomoxwl, conepxkanieit 36 kapT, BeIHYIM 10 kapT. Bo CKOJNBKUX ciiydasx cpeau
ATUX KapT OKAKETCS POBHO TpU Ty3a?

1. CKOJIBKO pa3jMuYHBIX CJIOB MOXHO IIOJyYWUTh, TIEpecTaBisisi OyKBbI B CJIOBE
«IIpOrpaMMHpOBaHUE» ?
Tema 10
Kontponbhas pabota Ne 5
Bapuanr 1
1) Iloctpouts cBsi3HBIE Tpadpl C JAHHBIMH CTETIEHHBIMU IIOCJIEOBATEIBHOCTAMHU HITH
JI0Ka3aTh, 4TO T a KMX rpadoB HE CYLIECTBYET:
a)
0)
B)



2) J1nst mocTpoeHHBIX Ipad)oB HAUTH

a) METPUYECKHE XapaKTEPUCTHUKHY;

0) xkakue-HHOYIb OCTOBHBIC , MOPOXKACHHbIE ToArpadbl W moArpad, HE SBISIOMIUNCS
OCTOBHBIM H TIOPO K JICHHBIM;

B) JIOTIOJTHUTENBHBIN Tpad;

I) LeMu, IPOCTYI0 M HE MPOCTYI0, HE SBISIOIIMECS IMKJIaMHU; LUKIbI, IPOCTOM M He
IIPOCTOM; MapuUIPyT, HE SBJISIIOLIUNCS LEIbIO;

1) MaTPUIy CMEKHOCTH BEPIIIHH,

€) MPOBEPUTH Tpad Ha SUITEPOBOCTH , FTAMHIBTOHOBOCTD .

3) Onucatp n- BEpIIMHHBIN rpad), €CIIM SKCIIEHTPUCUTETHI BCEX €r0 BEPIIINH PaBHBI 2.

Tema 11
Konrtpomnsnas padora Ne 6
BapwuanT 1
1. A =1{0,1.234)5,6,7.8,9}. Ilyctre P — wnemycroe cmnoBo; 3Hauut, P — 570

MOCJICAOBATEIHHOCTh U3 JIECATUYHBIX ITU(P, T.€. 3aIUCh HEOTPUIATESIHLHOTO IEJIOT0 YUCIA B
NECATUYHON cucTteme. TpeOyeTcs MOMyYuTh Ha JICHTE 3alKCh YKCIIa, KOTOpoe Ha 2 Ooblie
yucia P.

1. A={a,b,c }.Ilpunucarte cnoBo bac cieBa k cioBy P .

Kpamxue memoouueckue ykazanus

KontponbHasi paboTa mMO3BOJSIET ONpPENETUTh YpPOBEHb YCBOeHMs Matepuana . llepen
BBITIOJTHEHHEM KOHTPOJIBHOW pabOThl HEOOXOJUMO O3HAKOMUTBCS C TEOPETHYECKUM MaTepuajioM,
MPEJICTaBICHHBIM B TMPE3EHTAllMsIX M Ha JEKUWU, TpopadoTaTh METOAbI pEHICHHUsS 3ajad,
PACCMOTPEHHBIX B THUIIOBBIX MpUMEpax. 3a pa3zbsCHEHHEM TPYIHO yCBAaWBAEMBIX BOIPOCOB Kypca
HE00X0IUMO 00paTUTHCS K MPEIo1aBaTesto

Illkana oyenku

Ornenka Bamner Onucanue

BBICTABIISICTCSI CTYJICHTY, €CIIM OH BBITIOIHII O€3 OmMOOK BCE 3aIaHUs U OTBETUII HA BCE ITOCTABIIE
5 7 HHbIE BOIIPOCHI, IOATBEPIKAAs 3HAHUE MaTepHaia, yMEHUE UCII0Ib30BaTh COOTBETCTBYIOLIHIE TEOPE
MBI M CBOWCTBA JUIsl TOJTBEPIKICHHS IIPABIIIBHOCTH COOCTBEHHBIX PACCY KACHUI

BBICTABIISICTCSI CTYJICHTY, €CIIM OH BBIIOIHII 0€3 CYIIECTBEHHBIX OIIMOOK BCE 3a7aHKs U OTBETHI H
4 5.6 a OOJIBIIMHCTBO IOCTaBJICHHBIX BOIIPOCOB, TIOATBEPXKIast 3HAHNE MaTepHalla, YMEHHE HCIIOJIb30BaT
b COOTBETCTBYIOIIHE TEOPEMbI U CBOHCTBA AJIsI HOATBEPIKIACHHUS IPABUIIBHOCTH COOCTBEHHBIX
paccyxaeHui

BBICTABIISICTCS CTYJICHTY, €CJIM BBIIOJIHII 0€3 CYIIECTBCHHBIX OIIMOOK MEHBIIIE MOJOBUHEI 33 JaHUI
3 4 , OTBETHJI Ha HEKOTOPBIC IIOCTABJICHHBIE BOIPOCHI, MOATBEPIKIas 3HAHUE MaTeprala, yMEHHE HCIION
B30BaTh COOTBETCTBYIOIINE TEOPEMBI M CBOMCTBA IS IIOATBEP)KACHNUS IPABUIBHOCTH COOCTBEHHBI
X paccykIeHHH

2 0-3 BBICTaBIISICTCS CTYCHTY, €CIIH OH JOITYCTHII OMIMOKH MPH BBITIOHEHUU BCEX 3aTaHUI

5.4 Ilpumepsbl TECTOBBIX 3aAaHUIH

1) Kakoe n3 HIKeCIeAyIOMUX MPEITOKECHHUH SIBISIOTCS BhICKa3bIBAHUSIMHU
a) Cxounbko Tebe ner?  0) [lepesarpysu kommbIoTED.
B) Uucno 100000 ovyens 6ombioe. 1) J[BaXkabl ABa paBHO TISATH.
2) BoruncnuTh 3HaUEHHUE BBIPAKEHUS
a) ; 0) ;
B) ;1) .
3) YKkaxuTe HCTUHHOE BBICKa3bIBaHUE
a) «ecnu 7 nenuTcs Ha 3, TO IBa MEHBIIIE MATH,
0) «aBa MEHBIIIE TISATH U 7 JEIUTCS Ha 3»,
B) « €CJIM JIBa MEHBIIIE TISTH, TO 7 JCITUTCS Ha 3»,
T) «JIBa MEHBIIE MATH TOTJA M TOJIBKO TOTJa, KOT/1a 7 NeTuTCs Ha 3
4) Tabnuia ICTUHHOCTH ISl BBICKA3bIBAHUS, 3aBUCSILETO OT 4 IepeMEHHbBIX, UMEET
a) 4 ctpoku, 6 ) 8 cTpok, B ) 16 CTPOK, T) CTOJIBKO CTPOK, CKOJIBKO JIOTHYECKUX OIepaIui.



5) Bricka3biBaHue pPaBHO
a) , 6)1, B0, 1)
6) CAH® comepKHUT CTOIBKO 3JIEMEHTAaPHBIX KOHBIOHKIIMMA, CKOJIBKO
a) JIOTUYECKUX [IEPEMEHHBIX,
0) TOTUYECKHUX OTICPAIIHH,
B) €IMHUIL B TIOCTICIHEM CTOJIOIIEe TaOIUIIbI HICTUHHOCTH,
) HyJiel B MOCJIETHEM CTOJIOIE TaOIHIIBl HICTUHHOCTH.

MHOK€eCTBO Ha3bIBAIOT PABHBIMH, €CIIH OHU
a) COCTOAT U3 OAHHUX M TEX XKC 3JICMCHTOB,
0) comepkaT OJUHAKOBOE KOJUYECTBO ASJIEMEHTOB |
B) MMOJIyYEHBI C IIOMOIIBIO OJIMHAKOBBIX MHOYKECTB;
T') IOJYYEHBI C TOMOIIBI0 OJMHAKOBBIX OIepanui

MHOkecTBO PaBHO MHOECTBY
a) ;0 ;
B) ;D)

CBOHCTBOM KOMMYTaTUBHOCTH HE 00JIaJjaeT onepanus
a) oOveauHEeHHs, O ) MepeceueHus, B) Pa3HOCTHU, T) CAMMETPUIECKON Pa3HOCTH.

BeIpaxxenue
a) crpaBeAJIMBO TS JIFOOBIX MHOKECTB u ;
0) cripaBeUIMBO B Cllydae, Korja ;
B) HUKOTJ]a HE BBITIOJHSAETCS;
T') CIIpaBeIJIMBO TOJIBKO TOT/A, KOTAA

Bripaxenue
a) CTIpaBeIMBO TSI JIFOOBIX MHOYKECTB u ;
0) cipaBeITHBO B CiIy4ae, Korjaa ;
B) HUKOTJIa HE BBITIOJTHACTCS;
T') CIIpaBeAJIMBO TOJIBKO TOTA, KOTAa

Ecmu , , TO
a) U151 TFOOBIX KOHEUHBIX MHOXECTB ;
0) IS HeTepeCceKaoIUXCs MHOKECTB ;
B) JUTSI PaBHBIX MHOXECTB ;
I') IPX BBITOJIHEHUH YCIOBHS

Kaxxaplil y4eHUK B KJacce M3y4yaeT aHNIMWCKUM WIM HEMELUKHH s3bIKU. 12 yenoBek
M3y4YalOT aH [IMACKUWA s3bIK, 10 4YelnoBeK — HEMEUKHH, 8 YelOBeK W aHNIUUCKUM H
HeMeukui. CKOJIbKO YelnoBeK B Kiacce?

a)22; 6)30; B)14; 1)20.

KonmdecTBO Tpex3HAYHBIX YUCEIl, BCE UPPHI KOTOPBIX Pa3IMYHbI, PABHO:
a) 720; 6)900; B) 648; r) 1000.

KomnaectBo TPEX3HAYHBIX YHUCCJII, PaBHO:

a) 720; ©6)900; B)240; 1) 1000.

CKOJBKMMH CTIOCO0aMH MOKHO PacCTaBUTh HA MOJIKE 5 KHUT?
a)5; 0)15; B)25; r)120.

CKOJNBKHMH CITIOCOOAMH MOIKHO KYIIUTDH 3 pa3jIndHbIC PYUYKU U3 6 UMCIOIIUXCA B



MarasuHe BUJIOB py4eK?

a)120; 6)20; B)18; T1)56.

CKOJBKUMH CIIOCOOAMU MOKHO BBIOpaTh M MPOCMOTPETH NO MOPSAAKY 4  (uibMa u3

uMmerommxcs 77

a)24; 0)28; B)35; 1)840.

['pad Ha3bIBAIOT MyCTHIM, TOTIa M TOJIBKO TOTAA, KOTJa
a) OH COCTOMT M3 OJHOH BEpIIMHBI, O ) B HEM HET HH BEPIIHH, HU pebep;
B) B HEM HET BEPIIUH; I') B HEM HeT pebep.

Cymma pebep TOMONHUTENBHBIX TpadoB
a) paBHa CyMMe€ BEpILHH 3THX IpadoB;
0) paBHa KOJIMYECTBY BEPLIMH B ITOJIHOM rpade TOTO JKe MOPSIKa;
B) paBHa KOJIMYECTBY pedep B MOJHOM rpade TOTo ke MOps/IKa;
T') BCEr/1a Y€THOE YHCIIO.

Paccrostnuem Mexay AByMsl BEpIIMHAMU HA3bIBAIOT
a) JUIMHY COEIMHSAIOIIEro X MaplipyTa;
0) ITMHY MaKCHMAaJIbHOTO COEIMHSIONIETO UX MapIIpyTa;
B) JJIMHY KpaT4allIero COEAUHSIONIET0 UX MaplIpyTa;
I') KOJIMYECTBO COSAUHSIIOMINX UX MapIIPyTOB.

CremneHbio BepIIMHEI rpada Ha3bIBAIOT
a) KOJIMYECTBO MPOXOAIIUX Yepe3 He€ MapIIpyTOB;
0) KonuaecTBO pEOEP, KOTOPHIM MPUHAJICIKUT ITa BEPIIUHA;
B) YHCIIO MapIIPyTOB, COSAUHSIIONINX 3Ty BEPIINHY C OCTABIIUMUCS BEpIIMHAMU Tpada;
I) €€ IKCLEHTPUCUTET.

CyMMa cTereHei Bcex BepIuH rpada paBHa
a) , T7ie - KOJIMYECTBO BEpIINH Tpada;
0) , T71e - KOJIMYECTBO BEPIIUH rpada;
B) , THe - KoJn4ecTBo pédep rpada;
r) , T7Ie - Konu4ecTBo pedep rpada.

I'pac Ha3bIBaeTCS CBA3HBIM, €CIH
a) Jro0ble IBE €ro BEPLIMHBI COSAMHEHBI MAPIIPYTOM;
0) 1r00bIe 1BE €r0 BEPIINHBI COEAMHEHBI peOpoM;
B) €ro JIONIOJTHEHUE SBIISIETCS CBSI3HBIM rpadoM;
r) J1100bIe JIBE BEPIINHBI IPUHAIESKAT KAKOMY — JINOO IHUKITY .

Cxoibko pebep Haslo yAaJuTh U3 CBA3HOIO rpada nopsaka , UTOOBI MOJTYYUTh

JepeBo?

a) ; 0) ;
B) ;1)

Kpamxue memoouueckue ykazanus

Tect COIACPK U T TCCTOBBLIC 3aJJlaHUA C BI)I60p0M OAHOI'0 HJIM HECKOJIBKUX IIPaBUJIbBHBIX

OTBCTOB, BBO/J 4YHCJIa .

Illkana oyenku

Onenka banst Onucanue

5 19-20 BBICTABIISICTCSI CTYJICHTY, €CIIM OH OTBETIJI HA BCE ITOCTABJICHHBIE BOIIPOCHI, YUHTHIBAsI MHOKECTBEH
HbII BEIOOP OTBETOB TECTa

4 16-18 BBICTABIIICTCS CTY/ACHTY, €Clii OH oTBeTHI Ha 80-90%% MOCTaBIEHHBIX BOMPOCOB, yIUTHIBAs MHO

’KECTBEHHBII BEIOOP OTBETOB TECTA




BBICTABIISICTCS CTYJICHTY, €CIIH OH OTBeTIII Ha 61-79%% MOCTaBICHHBIX BOIIPOCOB, YIUTHIBAsI MHO
JKECTBEHHBIN BHIOOP OTBETOB TECTa

BBICTABJISICTCA CTYICHTY, €CJIM OH OTBETUJI HE 60]’[66, geM Ha 60% MMOCTaBIEHHBIX BOIPOCOB, YUUTHI
Basi MHO>KECTBEHHBIH BBI60p OTBCTOB TECTA




