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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.

[InanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
yMeHHS, HaBbIKK. [lepedeHb IUTAHUPYEMBIX PE3YJIBTaTOB OOyUYCHHUS MO JUCHHUIUIHHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTENbHOM IMPOrpaMMmBl,
npejacTaBieH B Tabmute 1.

Tabnuua 1 — Komnerenuu, gopmMupyeMble B pe3yibTaTe U3yUeHUs AUCHUILTUHBI (MOJTYJIs)

K Koa u PesynbTathl 00y4UeHHs 10 JUCITUTUTHHE
on u
Hassamme OIIOII bopm J'fll/l OBKa (bEI})IMI?IIE:fc? Bzf ) K
BO, coxpamienHoe PMyHp . P on
KOMIIETCHIINH AOCTUHEHHS pe3yib DopMyIHpOBKa pe3yIbTaTa
KOMIICTCHITUU
Tara
09.03.02 OIIK-1 : Cocoben OIIK-1.1B : PI1 3HaHHE | OCHOB AUCKPETHOH
«MHpOpMaINOHHEIE | IPUMEHATH Obnagaer MaTEMaTHKH
CHCTEMBI U €CTECTBEHHOHAYYHBIE | MaTeMaTu4ecKoi P12 YMeHue | pemarb CTaHAAPTHBIE
TEXHOJIOTHI 1 OOIICHH)KEHEPHBIE | KYJIbTYPOH U npodeccroHaNbHbIC
(b-HC) 3HaHUsL, METO/bI CHUCTEMHBIM 3aJjau ¢ IPUMEHEHUEM
MaTeMaTHYECKOI0 MBIIIIJICHHEM, 3HaHUH, METOI0B
aHajm3a u MTO3BOJISFOIIMMU B aHajM3a u
MOJIETTUPOBAHUS, po¢ecCHOHANTBHOM MO/IETTUPOBAHUS
TEOPETHIECKOTO U JIeATEITBHOCTH JIUCKPETHBIX CUCTEM
9KCIECPHUMEHTAIBHOIO | MCIIOJb30BaTh PI[3 Hasbik TEOPETUYECKOIO U
HUCCJICAOBAaHUA B MaTEMATUYCCKHUEC SKCHCPHUMEHTAILHOTO
npodecCHOHATBHOM METObI K HCCIIeTOBAHUS
JACATCIIBHOCTH HUHCTPYMCHTBI JI JOUCKPETHBIX CTPYKTYP
MIPOBEICHUS
KPUTHYECKOTO
aHa/lu3a CUTyauuil,
MOJICIIUPOBAHHS U
MIPOTHO3UPOBAHUS
pa3BUTHA
IIPOLIECCOB U
SIBJICHUI

2 MecTo qucuumiannsl (MoayJsi) B ctpykrype OITIOII

JucnumumHa «J{uckpeTHass MaTeMaTuka» OTHOCHTCS K 0a30BOW YacTH Oyoka | JUCIUTUIMH
yueOHOoro miuaHa HanpaBieHus «VHpopMallMOHHBIE CUCTEMbl M TeXHOJOrMM». W3ydeHue
JTUCHUUIUIMHBL «/lMCcKpeTHass MaTeMaTHKay He 00513aTelbHO TpeOyeT MpeaBapUTEIbHOTO U3yUYCHHS
JpYrux JHCUMIUIMH. B TO e Bpems JnaHHas QUCLUIIIMHA SBISETCS OCHOBOM MHOTHX APYIHX
JUCLHUIIINH TEXHUYECKOr0, SKOHOMHYECKOI0 U Ja)ke I'YMaHUTApPHOI'O LUKIIOB U IPAKTUYECKHU BCEX



JUCHUIIINH MaTEMATUYCCKOI'O IIUKIJIA.

3. O0beM TUCHMILUTHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIHYeCTBa
aKaJIeMUYECKUX YacoB, BBIACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO pa0bOTy, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno- O6beM KOHTAKTHOH paboThl (Yac)
CeMeCTp CMKOCTb
Hassanue OITOI1 Dopya Yacts (020) Breaynn- Popuia
o0yue- WITH Kype AynuropHas CPC aTTec-
BO VIl 300 TOpHas
HHA ( ¢ 3.E.) Bcero TauuH
0300)
nek. | mpak. | ma6. | ITA | KCP
09.03.02
Hapopuaumnoneie | 54,0 | gy g 1 8 5 [ s | s | s | 1| o |2 5
CHUCTEMBI H
TEXHOJIOTUH

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qtucuuiuianasl (moayas) aias 300

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEPKAHNE AUCIMIUIMHBI (TIEpeYeHb Pa3lesioB H TEM),
CTPYKTYPUPOBAaHHOE IO BUJAaM Yy4YEOHBIX 3aHATHH C yKa3aHHEM HX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEICH B Tabnwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuiuiuHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
TeKymero kKoutpoius ans 300

Kon pe- Kou1-Bo yacoB, 0TBeJeHHOE Ha
dopma
No HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYIIETO KOHTPOJIS
00y4eHus
cobecenoBanne Ne 1,
1 | AnreGpa BbICKa3bIBaHHUI PAL, P2, 2 2 2 29 KOHTPOJIbHAA padoTa
P3 Nel, koHTpOIBHAS
paborta Ne2
cobecemoBanme Ne 2,
2 | Teopus MHOXeECTB PI[ll),ﬂPéZQ, 2 2 2 29 KOHTpOJbHAas pabota Ne
3
3 | KomBumaropuxa PAL, P2, 5 > 2 29 KOHTpOJbHas pabora Ne
P/I3 4
4 | Teopms rpagpos Pa1, P2, ) ) ’ 29 KOHTpOJbHAs paborta Ne
PI3 5
Hroro no taduue 8 8 8 116

4.2 Copeprxanue pa3ieoB M TeM JUCHUILIAHBI (Moay.as) niasa 3P0

Tema 1 Aneebpa svickazvigaruil.

Copnepxxanune TeMmbl: [loHsiTHe BbIcKa3piBaHUs. byneBbl QyHKuu. OCHOBHBIE JIOTHYECKHE
omeparuu. Tabmuibl WCTUHHOCTH. PaBHOCWIBbHBIE (paBHbIE) BbICKa3biBaHUS. (OCHOBHBIE
JIOTUYECKHE TOXKECTBa (3aKoHbI). JlokazaTenbcTBa TOXKAECTB.DileMeHTapHble KOHBIOHKIMS (OK) n
mu3btoHkus  (DJ]). Ompenenenne JIHO® uw KH®. Teopemsr o JJH® u KH®. Ilomnbie
anemenTapubie KOHBIOHKIMS ([1DK) u guzwionkuus (I191). Onpenenenne CAHD® u CKHO.
Teopemst 0 CAH® u CKHO®.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHASsI.

Buapl caMOCTOSATENBHOM MOATOTOBKH CTYJICHTOB IO T€ME: MOJATOTOBKA K TEOPETUIECKOMY



OIpOCy, MOArOTOBBKA K KOHTPOJIBHOHU pabote, moaroroska k tecry CUTO.

Tema 2 Teopus mHodMCECTMS.

Conepxanue tembl: Conepxanue Tembl: [loHsTHe MHOXecTBa. OCHOBHBIE ONpeseseHus,
TepMuHONIOTHsI. OCHOBHBIE TEOPETHKO-MHOXKECTBEHHBIC orepanuu. Kpyru Diinepa (Iuarpammsl
Benna). OCHOBHBIE TEOPETHKO-MHOXXECTBEHHBIE TOXJECTBAa. byrneaH (CTerneHb) MHOXECTBA.
JexaptoBbl mpomn3sBeacHus. [lekaproBa crenenb. OTodpaxkenus. O0JIacTH ONpeIeICHIS 1 3HAUCHUH.
OO6pa3bl U mpooOpa3bl 3IEMEHTOB U MHOXkecTB. Cymnepno3uius otodpaxeHuil. HbEKTHUBHEIE,
CIOPBEKTUBHBIC U OueKTHUBHBIE 0TOOpakeHus. CyxkeHue oroOpaxkeHus. OOpaTHbIe OTOOpaXKEHHUSI.
[Tpenukatel. Onepanyu. O6patHbie MpeankaTbl. OTHOIIEHUS.

@opMBl U METOABI TPOBEACHHS 3aHATHI 1O TeMe, MNpPUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHJapTHAs.

Bunel camocTosITeNnsHOM MOATOTOBKU CTYACHTOB IO TE€ME: MOATOTOBKA K TEOPETUUECKOMY
OIpoCy, MOArOTOBBKA K KOHTPOJIBHOHU pabote, moaroroska k tecry CUTO.

Tema 3 Kombunamopuxa.

Copnepxanne Tembl: OCHOBHBIC MPUHIUIBI KoMOUHATOpUKU. [lepecTaHOBKH, pa3MelIeHHs,
coueranusi. CBoiicTBa coueTanuii. [lepecTaHOBKM ¢ TOBTOPEHUSAMH, pa3MEIICHUS C TTIOBTOPEHUSMH,
couetanus ¢ noBtopeHussMu. bunom Heiorona, cnenctBus. @opmyna BKIIOUEHUI U UCKITIOUCHUH.
becniopsiaku.

®dopMBl W METOABI TPOBEICHUS 3aHATHA TO TEeMe, NPUMEHsIEMble OOpa30BaTeIbHBIC
TEXHOJIOTMH: CTaHAApTHAs.

Buasl camocTosiTeIbHOM TOATOTOBKM CTYJAEHTOB IO TEME: MOJATOTOBKAa K KOHTPOJBHOM
pabore, moaroroska k CUTO.

Tema 4 Teopus epaghos.

Copepxanne Tembl: OCHOBHBIE TOHSTHUS W omnpeneneHus. JlomonHUTeNbHBIE U
CaMOIONIOJTHHUTENbHbIE Tpadbl. MaTpuuHble npencTaBieHust rpadoB. MapumpyTsl, HENH, HUKIBL
Mertpuueckue xapaktepuctuku rpados. [loarpadsr. Onepanuu Han rpadamu. J[BynonasHbIe Tpadbl.
Hepesbs. Anroputm Kpackana. Diteposl rpader. Teopema o paznoxeHuu rpada Ha MonapHO
pebepHO-Henepecekaromuecs 1nenu. ['amuisroHoBel rpadbl. [Tnanapuasie rpader. Teopema Dapu
(Barnepa). Teopema Diinepa. Kpurepuii [lontpsruna-Kyparosckoro. Packpacku. XpoMaTuaeckuit
nonuHoM. Tumsl oprpadoB. Martpuunsle npeactaBieHus oprpadon. JIoCTHXHMOCTh BEpIIMH B
oprpade.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, MNpUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHJapTHA.

Bunel camocToATENbHONW MOATOTOBKH CTYAEHTOB IO TEME: MOJATOTOBKAa K KOHTPOJIbHOMN
pabore, moaroroska k CUTO.

5 MeTonnueckne yKka3anus Ajs 00y4alomuxcs M0 M3YYeHHI0 M peau3alii TUCHUTLIUHBI
(MmonxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10
ofecrevyeHn0 CaMOCTOsITeIbHOI padoThI

Teoperndeckuii MaTepuall H3ydaeMbIX pa3feiioB IUCKPETHOW MaTeMaTHKH H3JI0KEH B
y4eOHHKAX CIIUCKA OCHOBHOM JIUTEPATYPHI.

Tembr "KombOunaropuxka", " Teopust rpadoB" Moryt ObITh M3yY€HBI C HCIOJb30BaHHUEM
OTKpBITOM oOpazoBaTenbHOl miuatdopmel Coursera: https://www.coursera.org/learn/kombinatorika-
dlya-nachinayushchikh, https://www.coursera.org/learn/teoriya-grafov.

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHHSI [JIsi JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU



3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YJAFOIIIUMCS U3 YUCIIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIKOB (TI0 3asBJICHUIO0 00YUaIOIIErocs) MPeoCTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX UHIWBUIYaATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- JUISL JIUI] ¢ HapYUICHUSIMH 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gpopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTall1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTAllUU U JP.

- JJI JIUL ¢ HApYIIEHUsIMU CllyXa: B Ie4aTHOM (Gopme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUNKA; HHANBUAYAJIbHBIE 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTEIBHOTO almnapara: B nedatHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; NHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl MPOBEAEeHHS TEKYLIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ tpeboBanusiMu PI'OC BO pns arrecranum  oOydaromuxcs Ha
COOTBETCTBUE HUX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEeMbIM pe3ylbraraM oOOy4eHUs I10
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKM 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIlue ATarbl (OPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUIIHHBI (MOTYJIs)

7.1  Ocnoenaa numepamypa

1. BeuromoB E. M., llupoko /[I. B. MATEMATUKA: JIOTYUKA, MHOXECTBA,
KOMBUHATOPUKA 2-e wu3ag. VYuebOHoe mocobuwe s OakanaBpuaTa | CICIHAIUTETA
[DnexTponnsbIii pecypc] , 2019 - 243 - Pexxum moctyma: https://urait.ru/book/matematika-logika-
mnozhestva-kombinatorika-441204

2. Tamxos C. b., ®ponos A. b. IUCKPETHAS MATEMATUKA 2-e u3a., ucnp. u JIOIIL.
VY4eOHMK U MPAKTUKYM JUIs aKaJleMHUUecKoro OakaiaBpuara [ DneKTpoHHBIN pecype] , 2019 - 448 -
Pexxum noctyna: https://urait.ru/book/diskretnaya-matematika-433206

3. TamkoB C. b., ®posnos A. b. IUCKPETHAA MATEMATUKA 3-e uzn., ucrp. u JI01.
Y4yeOHUK ¥ TpPaKkTUKyM s By30B [OnekTpoHHbIH pecypc] , 2021 - 483 - Pexum nocryma:
https://urait.ru/book/diskretnaya-matematika-469349

4. JluckpeTHas MaTeMaTuka : Y4eOHOoe mocobue [DieKTpoHHbIH pecype] : M3naTenbekuid
Jom ®OPYM , 2019 - 222 - Pexxum goctyna: https://znanium.com/catalog/document?id=329577

5. CynomnaroB C. B., OpuunnukoBa E. B. JIUCKPETHAS MATEMATHUKA 5-¢ u3n.,
UCTp. U J0N. YUeOHMK M MPaKTUKYM Ui By30B [DneKTpoHHBIH pecypc] , 2021 - 279 - Pexum
noctyna: https://urait.ru/book/diskretnaya-matematika-468700

7.2 [donoanumenvnasa numepamypa

1.  JluckperHas MaremaTuka. YOIyOueHHBIH Kypc : YueOHUK [DneKTpoHHbIH pecypc] :
KYPC, 2020 - 280 - Pexxum noctyna: https://znanium.com/catalog/document?id=343807
2. Huxnmeuxkun A. II. JUCKPETHASI MATEMATHUKA MW JUCKPETHLIE

CUCTEMBI VIIPABJIEHUS 2-e u3a., ucnp. u jpon. YueOHoe mocoOue At By30B [ DIEKTPOHHBIH
pecypc] , 2021 - 298 - Pexxum goctyma: https://urait.ru/book/diskretnaya-matematika-i-diskretnye-



sistemy-upravleniya-474752

3. IMax B. I. JJUCKPETHAS MATEMATHUKA: TEOPHUSI MHOXECTB U
KOMBUHATOPHBI AHAJIM3. CBOPHUK 3AJIAY. VYwuebHoe mocobue sl  By30B
[Dnextponnsiii pecype] , 2021 - 235 - Pexum pgocrtyma: https://urait.ru/book/diskretnaya-
matematika-teoriya-mnozhestv-i-kombinatornyy-analiz-sbornik-zadach-471960

7.3 Pecypcovt ungpopmayuonno-menekommynukauuonnou cemu "Hnmepuem',
6KIouas npogheccuonanvhvle 0a3vl OAHHLIX U UHGOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeobXO00UMOCMU):

1.  Xarraptu, P. JluckperHas matematuka Ui IPOrpaMMHUCTOB: yueOHOe mocooue / P.
Xarraptu; niep. ¢ anri. ox pen. C. A. Kynemosa. — uza. 2-e, ucnp. — Mocksa : PUL Texnocdepa,
2012.—400 c. — Pexxum gocryna: https://biblioclub.ru/index.php?page=book&id=89024

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

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

4. OnexktponHass OubOnuoteunas cucreMa ZNANIUM.COM - Pexum poctyma:
https://znanium.com/

5. DNeKTpOHHO-OuOIMoTeuHass cuctemMa m3garenbcerBa "FOpait" - Pexxum pocryna:

https://urait.ru/
6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHbIX - Pexum
noctyna: http://oaji.net/

7. [Mpe3unentckas Oubnmmoreka wuMm. b.H.Enpumna (0aza [gaHHBIX —pa3inuyHBIX
npodecCHOHANIBHBIX o0nacTei) - Pexxum nocryma: https:// www.prlib.ru/
8. HNudopmannonno-crpaBouynas cucrema "Koncynmsrant I[lmoc" - Pexum nocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOE ofOecreyeHne AUCHMIUIMHBI (MOAYJsi) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHMii, HCIIO/Ib3yeMbIX MPH OCYILIECTBJICHUM 00pPa30oBaTEJILHOIO
npouecca 1no AUCHMILINHE (MOYJ/II0), BKJIOYAs NepevyeHb MPOrPaMMHOIo0 odecreyeHust

OcHOBHOE 000PYI0BAHUE:

- MyneTumeauitnas TpudyHa E-Station S
Mynsrumenuiiaplii - koMruiekT  Ne2 B cocraBe:mpoektop Casio  XJ-M146,5kpan

180*180,kpemnieHre MoToI0UYHOE

- Hactennsiit mkad ans ycunurens 3syka Krauler GPC-66512

- O6maunsiii Mmonutop 23" LG CAV42K

- O6naunsii MoauTOp LG Electronics uepHbIii +ki1aBHaTypa+MplIIih

- IIpoextop Ne 1Epson EB-480

- [Ipoektop SONY VPL-FX500L (6e3 00bexTHBA)

- CereBoit monutop:HyneBoi ket Samsung SyncMaster NC240

- Cucrema ayJMOBU3YaJIbHOTO MIPECTAaBICHNUS HHPOPMALIUU

[IporpaMMHoe obecrieyeHue:
- Microsoft Windows XP Professional Russian
- Python



MUHOBPHAYKI POCCHU
BJIAJIMBOCTOKCKUI TOCYJAPCTBEHHBI YHUBEPCUTET
KA®E/IPA MATEMATUKU 1 MOJIEJTMPOBAHIAA
@DoHT OIICHOYHBIX CPETICTB
JUTS TIPOBEICHUSI TEKYIIETO KOHTPOJIS
Y IIPOMEKYTOUHOM aTTeCTalMU M0 JUCLUILINHE (MOMYIIO)

JUCKPETHASI MATEMATHUKA

Hanpasienne n HanpasieHHOCTH (Tpodwih)
09.03.02 NaopMaIrioHHbIE CHCTEMBI M TEXHOJIOTHH. H(pOpMaInoHHbIe CHCTEMBI M TEXHOJIOTHH

T'on HaGopa na OIIOIT
2021

®Dopma 00yaeHus
3a04HasT

Brnagusoctok 2023



1 lepeuyennb ¢opMHUpPyeMBbIX KOMITETe HIUI

Haszganue OIIOIT BO, cokparien
HOE

Koxu popmymmpoBka KoMIIETCHIIHN

Kox u popmymmpoBka HHIMKATOPA AOCTIHKEHHST KOMIIETCHIUH

09.03.02 «HpOpMAaIMOHHBIE CH
CTEMBI U TEXHOJIOTHI»
(B-UC)

OIlK-1 : CiocoOeH MpUMEHSITh €CTECTBCHHOHAY 1H
bI¢ ¥ OOICHHKXCHEPHBIC 3HAHUS, METO bl MATeMAaTH
YECKOTO aHaJIM3a U MOJIC/IMPOBAHHS, TCOPETUYCCKO
IO Y SKCIIEPUMEHTAJILHOTO UCCIICI0BaHMs B Ipodhec
CHOHAJILHOM JIESATEIIbHOCTA

OI1K-1.18 : ObnaaeT MaTeMaTHYECKOM KyJIbTypOI U CHCTEMHBIM MbI
IUICHHEM, TI03BOJIIOLIMMY B PO ECCHOHAIILHOIT IS TeIBHOCTH UCIIO
JIb30BaTh MaTeMATUYECKUE METO/IbI U HHCTPYMCHTBI [JIs1 HPOBEACHUS K
PHUTHYECKOTO aHAJI3a CUTYaLMi, MOJICTMPOBAHHS 1 IPOTHO3UPOBAHU
sl pa3BUTUSL TIPOLIECCOB U SIBIICHUIH

Kommerenus cunraerca cGopMUpOBaHHOM Ha JaHHOM JTale B Ciydae, €CJM IOJyYeHHBIE Pe3yIsTarsl OOydeHHs IO
JWCLMIUIMHE OLICHEHBI MOJIOKHUTENBHO (IMaa3oH KPUTEPHEB OLICHUBAHHS PE3YIBTaTOB OOyHeHHS «GauyTeHO», «YIOBJIETBOPUTEIIBHON,
«XOPOLLOY, «OTIIMYHOY). B cilydae 0TCyTCTBHSA MONOKUTENFHON OLIEHKHA KOMIIETEHIIMS Ha JAHHOM JTalle CUMTaeTcsl HeCoOpMUpPOBAaHHOM.

2 IlokazareJ/id oLle HUBAHUS IVIAHMPYEMBIX pPe3yJibTaToOB oﬁyqemm

Komnerenmus OIIK-1 «CriocobeH MpUMEHSTh €CTEeCTBEHHOHAYIHbIE U O0IIEHH)KEHEPHBIE 3HAHHS, METO/Ibl MATEMATHIECKOTO
aHaJM3a ¥ MOJICTTMPOBAHUS, TEOPETHUYECKOTO M SKCIIEPUMEHTAIIBHOTO UCCIICIOBAHMSA B TIPO(ECCHOHAIBHOM ASITETEHOCTI

Tabmmma 2.1 — Kpurepuu OLIEHKH UHIUKATOPOB IOCTHYKEHHUS KOMIICTCHLIUH

Pe3ynbTathl 00y4eHNs IO MCHUILIMHE

Koxn popMympoBKka MHIMKATOpa JOCTHKEH

Kputepun onieHnBaHus pe3ybTaTOB 00ydYeHN

1S KOMIIETEHIMU Kox | Tun 1
pe3- | pes- Pesynbrat
Ta Ta
OIIK-1.18 : O6nagaeT MaTeMaTUIECKOH KyJIbT aBUJILHOCTbH 1 TIOJIHOTA OTBETOB HA BOIIPOC
NS 3Ha p
YPO# ¥ CUCTEMHBIM MBIIUIEHHEM, TIO3BOJISIIO P11 - OCHOB JIUCKPETHOM MaTeMaTHKU bl M3y4EHHBIX Pa3/IeJIOB MCKPETHOM MaTeMaT
IUMH B IPO(HeCCHOHATEHOM esITeIEHOCTH HC UKA
T0JIb30BATH MATEMATIIECKUE METO/IbI 1 HHCTP T THBIC TPO(ECCHOHATHHBIC 31 KOPPEKTHOCTH BbIOOPA U MPABUIILHOCTH UCTIO
e ?pOBeﬂeHm ipnmmeeror 1 P2 Yme zlm C 1] HMeHeI;meM SHI;HHﬁ METOJIOB aHAJIN3 JIb30BaHH METOJI0B JMCKPETHOH MATeMATHKH
132 CUTYallH, MOJITMPOBAHHA U IPOTHOMPO we | MO;; S eT;-IbIXCPIC'[EM [PH PEIIEHAN OCHOBHBIX TUIIOB 3a/1a4, U3y4ae
BaHUS PA3BHTHS MIPOLIECCOB U SIBICHUIT p P MBIX HA TTPAKTHYECKHX 3AHATHSX
CaMOCTOSITENIEHOCTh PEIICHHS IIOCTABICHHBIX
HaB | TeopeTHaecKkoro n KCIepUMEHTAIBHOTO HCCIT
P13 3a/1a4, CBA3AHHBIX C IUCKPETHBIMHU CTPYKTypa
BIK €/I0BaHMS JCKPETHBIX CIPYKTY P i

Tabnm1ia 3armosHsAeTcs B COOTBETCTBHUH C pasaenoM | Pabodei mporpaMmbl TUCITUITIIAHBT (MOYIIS).

3 [lepeyeHDb OLIEHOYHBIX CPEICTB

Tabnvma 3 — IlepedeHb OIEHOYHBIX CPEZCTB O JUCIUATUTMHE (MOIYITIO)

HanMeHOBaHHE OLICHOYHOTO CPEJICTBA U IPEACTABICHHE €T0 B
KoHTposmpyeMble IaHupyeMble pe3yJbTaThl 00yueH | KoHTposmpyeMble TeMbl JUCIUIUIH dOC
st Bl
Texywii KOHTPOJIb IIpomesxyTouHas aTrecTanys
3aounas popma 00yueHus
PO 3HaHHUE : OCHOB JUCKPETHOM MaTeMaT .
- A 2.1. AnreOpa BBICKa3BIBAaHHI CobecenoBanne Tect
2.2. Teopusi MHOXKECTB CobOecenoBanue Tect
2.3. Kombunatopuka CobecenoBanne Tect
2.4. Teopus rpados CobecenoBanue Tect
P2 VYMeHue : pemats CTaHJapTHBIE PO .
P P pod 2.1. AnreOpa BBICKa3bIBaHHIT KontposbHas pabota Tect
€CCHOHAIILHBIE 33/[a4U C IPHMEHCHHUE
M 3HaHHUH, METOJIOB aHAIIN3a ¥ MOJIEIT
HMPOBAHUS IMCKPETHBIX CUCTEM 2.2. Teopust MHOXKECTB Kontpombhas pabota Tect
2.3. KombuHaTopuka KontpospHas pabota Tect
2.4. Teopus rpadoB KontposnbHas padota Tect
PI3 HasbIk : TeOpeTHUECKOTO U HKCTIEpUM .
P P 2.1. AnreGpa BbICKa3bIBAHHI KontposbHas pabota Tect
€HTAJIbHOTO HCCIICI0BAHUS AUCKPETH
BIX CTPYKTYp
2.2. Teopusi MHOXKECTB KonTtposnbHas padoTa Tect




2.3. KombuHnaTopuka

KontposmbHas pabota

Tect

2.4. Teopus rpacoB

KonTtponbHas paboTta

Tect

4 Onucanue NpoueIypbl Ol HUBAHNS

KayectBo copMUpPOBAHHOCTH KOMIICTEHIIMI HAa JAHHOM JTalle OICHMBACTCS MO PE3YIBTaTaM TEKYIIMX M IPOMEXYTOYHBIX
aTTeCTalMi TPY MOMOIIM KOJIMUECTBEHHOW OLIEHKH, BEIPOKEHHOMN B Oayuiax. MakcuMalbHas cyMMa OaJlIoB IO IUCIMILUTAHE (MOITYITIO)

paBHa 100 Gasiam.

Jist OO
(OnieHOUHOE CpencTBO
B yaebHoi esten|Cobecen (Cobecen [Cobecen [Ipair [TpaxTim paxt [paxTia [Ipair [KoHTpon [Kowmp [Korp [KoHTpoin Kommp [KoHTpOIn sy [Scavg
Tdecka ecKa ecka 0JTbHast |orbHast oMb Hast b HOE TOMHAITHOH
IbHOCTH OBaHHE [OBAHKC  OBARKE | pao leckast pa pabo leckast pa pao bHAsT pab aboTa jpad b Hast pa6p sora PP pad autiee saalisi e I toro
INel IN2 INs3 A Ne | 60TaN02TaN93 6maN94TaN95 lota Nel No N3 ora Ned INGS lota Neo e -
Ulexkipm 3 3 3 9
[ TpaKTryeckye 3aHsT 5 B 5 5 5 bs
lmst
(CamocTosiTenbHast pal
oma 7 7 7 7 7 7 4 46
T Tpomexy TouHast art bo bo
ecraryst
ViToro 3 3 3 5 5 5 5 5 7 7 7 7 7 7 4 20 100
s 300
OLIEHOYHOE CPENICTBO
Bt y4eOHoi esTenbHoCTH Cobecenoparvie| CodecenoBanme| KoHTp onbHast Korpon | Korrmpon Konrponbhas Korpon DK3aMeHaro
Nel N2 paoraNol [P D0 [BHAADAG | s ey (BHAADES | e[0T
- - oraN22 |ora N3 - ora N5
Jlexrym 5 5 10
CamocrosiTenbHast padota 14 14 14 14 14 70
ITp omesxy TodHAs aTTecTarmst 20 20
Vroro 5 5 14 14 14 14 14 20 100

CymMa 6ayntoB, HaOpaHHBIX CTYICHTOM 110 BCEM BHAM yIeOHOM EATEIHHOCTH B paMKaX JUCIUIUTHHEI, TIEPEBOMTCS B OIICHKY B
COOTBETCTBUH C TAOIULIEH.

»

Mva Gaiuios OrieHKa 10 TP OMEXKY TOY
& HICHKA TIO TP XapakTepHcTrKa KadecTBa c(hopMHP OBAHHOCTH KOMITETEHIIAN
TIO TUCLIMITIMHE HOM arTeCTalin
Cry/eHT IeMOHCTPHPY €T ChopMHIP OBAHHOCTb JIVCLIAITTHHAP HBIX KOMIICTCHLIAH, OOHAPY >KMBACT BCE
S CTOPOHHEE, CHCTEMATHHECKOE M Ty OOKOE 3HAHKE y4eOHOrO MaTepHiaia, yCBOWIT OCHOBHYIO JIMTEpa
or 91 no 100 TypYy ¥ 3HAKOM C JIOTIONHHTENBHOM JIMTEPATy POk, PEKOMEHIOBAHHOW TIPOrPaMMOiL, YMeET CBOOOIH
(OTIIIHO» 0 BBIOJIHATH HPAKTHHECKIE 3a[aHIs, TIPE/Ty CMOTPEHHbIE IPOrpaMMOi, CBOOOIHO ONepHpyeT IpH
00p eTCHHBIMY 3HAHMSIMY, Y MCHUSIMH, TIPHUMEHSICT X B CHTY ALIVSIX TIOBBILLICHHOI CIIOMHOCTIL
P CryzeHT IeMOHCTpHpYeT C(hOpMHPOBAHHOCTh IMCIAITIMHAP HIX KOMIIETEHIIVI: OCHOBHBIC 3HAHII,
ot 76 110 90 YMEHISI OCBOGHB, HO JIOITy CKAFOTCS He3HAMTEITBHbIE OIIMOKY, HETOUHOCTH, 3aTpy/THEHIS TIPH aHAIT
«XOpOLIOo» HTVYECKVX OTEPALIBTX, TIepeHOCe 3HAHMIA 1 y MEHHIT Ha HOBBIE, HECTAHJIAP THBIC CUTY alljiL.
Cry IeHT IeMOHCTPHPY €T C(hHOPMHPOBAHHOCTh IUCIIMIITAHAP HHIX KOMIICTEHIHIA: B X0/I¢ KOHTPOMIbH
P BIX MCPOIPHSITHIA IOITy CKAFOTCS 3HAYMTENBHbIC OIIMOKH, NP OSIBIIIETCS OTCY TCTBHE OT/IEIBHBIX 3HAH
or 61 o 75 Wi, yMEHHH, HABBIKOB T10 HEKOTOP bIM JIUCLIMIUTMHAP HHIM KOMIICTEHIISIM, CTY/ICHT KCTIBITBIBACT 3HAY
«Y IOBJICTBOP UTCIIEHOM
UTeIIbHBIC 3aTPYy IHEHKS TIPH OIIep M OBAHKH 3HAHUSIMI U Y MCHIBSIMU TIPH HIX TIEPEHOCE Ha HOBBIC CUT
yarp.
«HE 3a4TCHO» /
or41 10 60 V crynerTa He chopMUP OBaHbI WCLIIUTMHAP HbIE KOMIISTCHLIM, TIPOSIBIISIETCS HEZIOCTATOYHOCTh 3H
pi( ey JOBETBOPHISIHO | it ki, HABBIKOB.
»
«HE 3a4TeHO» /
JlycImIiHap Hble KOMIIETCHIIH He c(hOpMUPOBaHBL [IpOSIBIISETCS TOIHOE WK NP AKTHHMECKH TIOJH
or 0 0 40 «HEy IOBTIETBOP UTEITHHO

0€ OTCY TCTBHE 3HAHWH, Y MEHUH, HABBIKOB.

5 HpI/IMepHI)Ie OLICHOYHBIC CpeaACTBA

5.1 IlpuMe pHBIii IepeYeHb BOIIPOCOB M0 TeMaM

Co0ecenoBanne Nel

1. CdopmynupyiiTe noHsTHE BhICKa3bIBaHus. [IpuBeMTe NpHMEpPBI BEICKA3bIBAHUH 1 TIPEIIOKSHHH, TAKOBBIMU HE SBJISFOLIIAMICSL.
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JaiiTe onpeneneHnss OCHOBHBIX JIOTUYECKMX ONEparinii.

KaxoBa 3aBHCHMOCTb KOJITYECTBA CTPOK TaOJIUIIBI ICTUHHOCTH OyJieBOW (DyHKIIUH OT YKCIia JIOTHIECKUX MTEPEMEHHBIX?

Kaxast ¢opma BbickaspiBanmst HazbiBaercst JJHO, KHO, C/JIH®, CKHO?

INepeuncrute mary anropuT™a nprBeaeHns BeickasbBaHust K JJHO, KH® ¢ momoripio tornaecknx mpeoOpa3oBaHH.

[Nepeuncrute mary anroput™a npruseaeHns BbickaspBanus K CJJHO, CKH® ¢ momomnpio Tabianiisl HCTHHHOCTH.
CobecenoBanue Ne2

[aiite onperneneHne 3aMKHYTHIX U ITOJTHBIX KIaccoB OyieBbIX (yHKIMA. [IprBenuTe npumepsl.
[aiite onperneneHue IBONCTBEHHBIX U CAMOJIBOMCTBEHHBIX OyleBbIX (yHKIMI. [IpuBemTe MpuMepsl.
[aiite onpenenenue MOHOTOHHOM OyneBoil dyHkimu. [lpuBenure npumepsL.
Kaxue OyneBb! (yHKIMU Ha3bIBatOTCS IMHEHHbIMU? [TpuBeuTe nprumepsl.
Cdopmymupyiite Teopemy Ilocta o QyHKIIOHAIBHOM TTOJHOTE.
Co0ecenoBanue Ne3

Cdopmynupyiite nonsrue MHo)kecTBa. Ilepeuncimre n3BectHble Bam criocoObl 3a1aHKss MHOXKECTBA.

[aiite onperneneHust OCHOBHBIX OIepaliiii HaJl MHOKECTBAMH.

[aiite onpeneneHue n- MECTHOTO IpeMKaTa. [IpuBeyTe npuMepsl.

Kaxoe orobpakeHre Ha3bIBaeTCs MHBEKTUBHBIM? [IprBeuTe IpUMephl MHBEKLUH 1 OTOOPKEHHS, HE ABIISIOLIErocs
HMHBEKTHUBHBIM.

Kaxoe orobpakeHne HazbIBaeTCs CIOpbeKTUBHBIM? [IpuBeauTe npuMeps! CEOPBEKTUBHOTO OTOOPAYKEHHS 1 OTOOPKEHMS,
TAKOBBIM HE SIBJIFOLIIIMCS.

UYro taxoe Ouexiua? [IpuBemyre npuMepsl.

Kpamiue memoouueckue yxazanus
CobecenoBanye POBOUTCS TIOCIIE U3yUEHUSI COOTBETCTBYIOIIRH TEMBL.
L kana oyenxu

Orierka

Baist

Orwicanvie

5

3

OTBETWT Ha OOJIBIIMHCTBO BOIPOCOB M0 TEME, YETKO TP €ICTABJIAIT CBOO TTO3UILIVIO, apTy MCHTHP OBAT TOUKY 3P CHHUA, OLICHUBAT apT'y MCHTbBI

JIPYTHX CTy ICHTOB, TIOATBEP>KAst 3HAHKE MATEP AIa,

OTBETWI HA 60.]'H>IllyIO YacTb BOMPOCOB IO TEME, TP €JICTABJIATT CBOIO NO3ULIMIO, apTy MEHTHP OBAI TOUKY 3PEHKA, NIOATBEPIKIAA 3HAHUE MaTe
praa;

OTBETIWI Ha MEHBIITY 1O YaCTb BOIPOCOB 10 TEME, HEAOCTATOUHO YE€TKO U apTy MEHTUP OBAHO TP €JICTaBIIAJI CBOXO TIO3ULHTO, TIOATBEPIKIIAsA 3HA
HUC MaT€puaia;

0 HE OTBCTWI TIOJIHO HU HA OWH BOIIPOC IO TEME

5.2 BapuaHTbl HHIMBHIYAIBHBIX JOMAIIHUX 3aaHMI{

JlokazaTe METOZOM MaTeMaTUy €CKOM MHIYKIIMU 3aJaHHOE CBOMCTBO, HAIIPUMED:
Kpamxkue memoouueckue ykazanus
[pu BbINOIHEHNN MHANBUIYAIBHBIX JOMAIHUX 3aJaHUH HEOOXOIMMMO HCIIOIB30BaTh TEOPETUUECKUI MaTepHal, IefaTh CChIIKH

Ha COOTBETCTBYIOIIME TEOPEMbI, CBOMCTBA, (opmynsl U jap. Perenue WJI3 BbimonHseTcss MompoOHO U CONEPXKHUT HEOOXOIUMBIC
TIOSICHUTEIBHBIE CCHUTKH.

L kana oyenxu

OreHka

Bawist Orwicanvie

5

3a/]aHKe BBINIOJIHEHO TIOJTHOCTHIO O€3 OIIMOOK BCE 39[1aHK1E, IPOACMOHCTPHUPOBAHO Y MEHHE UCTIOJIBE30BaTh COOTBETCTBY FOLIME TEOPEMBI 1 CB

4 4 M
OMCTBa I TIOATBEPKICHM NPABWILHOCTU CBOMX PACCY JKICHUHU

JIOKa3aTeIECTBO MPOBEICHO 03 CY IIECTBEHHBIX OIIMOOK, YACTHHMHO NP OIEMOHCTPHPOBAHO Y MEHHE HCTIONh30BATh COOTBETCTBY OLLIIE TEOPE
MbI M CBOWCTBA JUTs1 TIOATBEP KICHHS TP ABWILHOCTH CBOMX PaCCy JKICHHUIA

JIOKa3aTelIbCTBO BBINOHEHO 0¢3 CYIIICCTBEHHBIX OU.H/I60K, HO HE TP OZIEMOHCTP P OBAT Y MCHUE HCTIOJIL30BATh COOTBETCTBY FOILIME TEOP EMBI

2 N o
M1 CBOMCTBA UL NIOATBEPIKACHYA TIP aBWIHHOCTH CBOMX PACCy *KIICHAN

0-1 JIOMY LIIEHbI OLIMOKY NP U IMPOBEICHAN JIOKA3aTe/TbCTBA

5.3 IlpumepbI 3a7aHMii JJ151 BBINOJIHE HUSI KOHTPOJILHBIX padoT

Tema 2, 3,4

KonTtposbras padota Ne 1

Bapmant 1

1) ®opmasnr30BaTh BBICKA3bIBAHHE:

«41 moemy aBTOOYCOM WITH BO3bMY TaKCH, CJIEIOBATENBHO, 51 HE OTIO3/IAI0M
2) JlaHO BbICKa3bIBaHHE:

.

TpeoOyercst:

a) MOCTPOUTH TAOJTHITy NUCTUHHOCTH,

0) mpuBecT BhicKazpiBanue k JIHD, yipocTuts, cienars poBepKy,
B) npuBecTH BhIcKazpiBanne k CIIH®, ynpoctuts,

T) IOCTPOUTH MHOTOWIEH JKerankuHa.

Tema 5

KonTposbras padota Ne 2



BapwmanT 1
YOpocTUTh NEPeKTIOUaTENIbHBIE CXEMbI

Tema 7
Kontponsnas pabora Ne 3

Bapmant 1

1)

BbuncanTe MHOMKECTBO 7 @0 |

2) M3o6pasuth Ha Kpyrax Diiiepa MHOXKECTBO 'O F

3)

Beipazuts uepes u3BectHbie MHOKECTBA A , B, C , D MHOXECTBO #3478
4) Ommcath TEOPETHKO-MHOKECTBEHHBIM BHIPAKCHHEM 3aKPAIICHHYIO YacTh

Ree=i;

Tema 9
Kontponshas padora Ne 4
Bapuant 1

CKOJTBKO YETBIPEX3HAUHBIX YHCET MOYKHO COCTaBUTH U3 nudp 1,2,3,0,5?

CronbkuMu criocobaMu MOJKHO pactipenieinTh 9 anenbcuHoB, 5 OaHaHa, 1 siooko, 2 rpymm Ha 2 00e3bsHBI 1 1
YeJI0BeKa, TakK, YTOObI KaXKIOMY JOCTAJICS XOTs Obl OfiH (pyKT?

CKOITbKHMH CITOcOOaMU MOYKHO O(IDpMI/ITL BUTPHHY, €CJIM OHA 3al10JIHACTCS 15 Bugamu IIOKOJIaAa, paCCTaBJICHHBIMA B TPHU
psiaa ¢ OAMHAKOBBIM KOJIMYECTBOM TJTUTOK?

3 xonogpl, coneprkaiteit 36 kapT, BeIHYIH 10 KapT. Bo CKONMBKUX CIydasx cpear 3THUX KapT OKKETCsl pOBHO TPH Ty3a?

CKOJIBKO Pa3IMYHBIX CJIOB MOYKHO HOJTY4HUTh, IIEPECTABIL OyKBBI B CIIOBE «IIPOIPAMMHPOBAHUE»?
Tema 10
Konrponshas padora Ne 5
Bapuant 1
1) Iloctpouth cBs3HBIE Tpadbl C JAHHBIMU CTENEHHBIMH I1OCIIEOBATENBHOCTSMU WJIM JIOKa3aTh, YTO T a KUX IpadoB He

CYILECTBYeT:

a) %2535
@ (L2:3:4:5:6)
B) 023
2) Anst mocTpoeHHBIX rpadoB HANTH

a) METPUYECKIE XapaKTePHCTHKY;

0) Kakue-HUOY/b OCTOBHBIC , TOPOXKICHHBIE TIoTrpade! v oarpad, He SBISIOIMICS OCTOBHBIM M TIOPO 3K ICHHBIM,;

B) JIOTIOJIHUTEIBHBIN Tpad)

T) LU, TPOCTYIO M HE MTPOCTYIO, HE ABISIOIIMECS LIMKIAMIL; LIAKITBI, TPOCTOM U HE IPOCTON; MapILPyT, HE SBJIAFOLMICS LICTIBIO;
1) MAaTPUILLy CMEXHOCTH BEPILIMH,

€) IpOBEpUTH Ipad Ha SMUIIEPOBOCTD , TAMUIIBTOHOBOCTH .

3) Onmcarh n- BEpIIMHHBIN rpad, €cli SKCLEHTPUCUTETHI BCEX €10 BEPILH PaBHBI 2.

Tema 1 1

KonTtposbras padota Ne 6

Bapuant 1

A ={0,1,2,3,4,5,6,7,8,9}. Ilycts P — HemycToe cloBo; 3HaUMT, P — 3TO MOCIEI0BATENBLHOCTD U3 ICCATHYHBIX (P, T.c.
3aIKCh HEOTPUIIATEIILHOIO IIEJION0 YMCia B JCCATUYHOM cuctemMe. TpeOyeTcs MOoMyunTh Ha JICHTE 3alKCh YKCIIA, KOTOpoe Ha 2
Oonpirke urcia P.

A={a,b,c } .Ilpunmcarb crnoBo bac cneBa k cioBy P .
Kpamxue memoouueckue yxasanus
KoHTponbHas paboTa MO3BOJSET ONpPENENTUTh YPOBEHb YCBOSHHS Matepraia . [lepe BBIMONMHEHHEM KOHTPOJIBHOH paboThI

HEOOXOIMMMO O3HAKOMHUTECS C TEOPETUYECKAM MAaTepUajioM, TIPE/ICTABICHHBIM B MPE3CHTAMAX M Ha JICKIUH, MTPopadoTaTh METOBI
pEIEHUST 3a7ad, PACCMOTPEHHBIX B THIOBBIX IIpHMeEpax. 3a pa3bsICHEHHEM TPYIHO YCBAaMBACMBIX BOIPOCOB Kypca HEOOXOIMMO
00paTUTBCS K ITPEIIOAABATEITIO

LHlIkana oyenxu

Orierra Barbet Ormwicanvie

BBICTABJIACTCA CTY ICHTY, €CJTU OH BBIIOJTHIT 6e3 o1moOOK Bce 3aaHys U OTBETWI Ha BCE TIOCTABJICHHBIC BOIPOCHI, IIOATBEPIKIAad 3HAHUE Ma




Tepuaa, y MeHUE HCTIONB30BATh COOTBETCTBY FOLLIE TEOPEMbI M CBOFCTBA [Ts1 TIOATBEPSKICHHS TP ABIIIBHOCTH COOCTBEHHBIX PACCY SKICHHI

BBICTABJIACTCA CTY ICHTY, €CITH OH BBITOJTHIIT 0e3 Cy IIICCTBEHHBIX OIIMOOK BCE 3a[aHKsI ¥ OTBETWT Ha OOJTBIIMHCTBO MOCTABJICHHBIX BOIIPOCO

56 B, TIOJTBEP>K/1asi 3HAHVE MATEPHATIA, YMEHHE HICTIONb30BaTh COOTBETCTBY FOIIE TEOPEMBI M CBOHCTBA TS TIOATBEPIKICHIS NPaBIILHOCTH CO
OCTBEHHBIX paccy KICHII
BBICTABIICTCS CTY/ICHTY, €CITH BBINOJHITT OE3 CyIIIeCTBEHHBIX OIMOOK MEHbILIC TIONIOBHHBI 31aHHI, OTBETIIT HA HEKOTObIE IOCTABIICHHBIE

4 BOIPOCHL, TIOATBEPK/as 3HAHNE MATEPUATIA, Y MCHHIE KCTIONE30BATh COOTBETCTBY FOLLME TEOPEMBI M CBOKCTBA ISl TIOATBEPKICHS TP ABIIb
HOCTH COOCTBEHHBIX PACCy MKICHHN

03 BBICTABIICTCS CTYJICHTY,, €CITH OH JIOMTy CTHIT OIIMOKH IPY BBITIONHEHHN BCEX 3a[aHNi

5.4 IIlpuMe pbl TeCTOBBIX 3aIaHMil

1) Kakoe 13 HrpKeceyrolMX MPENIOKEHUH SBILTFOTCS BHICKA3bIBAHHSIMA
a) Crombko Tebe nier?  6) [lepesarpy3n KoMmbroTep.
B) Yucno 100000 ouens Gonpimoe. 1) J{BaXKbl 1Ba paBHO TISTH.
2) BeraucnuTh 3HaueHHE BBIpAyKEHHS
a) av-ao 5 ) acovesy |
B) 1A101v0 5 T) 1sisovoo |
3) YKaXuTE HCTHHHOC BBHICKA3bIBAHNC
a) «eciu 7 AesnTCst Ha 3, TO ABa MEHBIIE ST,
0) «I1Ba MCHBIIE ITATH ¥ 7 JCIUTCS Ha 3,
B) «€CJIM J]Ba MEHBILE IITH, TO 7 AETUTCS Ha 3,
I) «IBa MEHbILE [IATH TOIAA M TOJIBKO TOTA, KOraa 7 IenuTes Ha 3»
4) Tabnuua MCTUHHOCTY 171 BBICKA3bIBAHMS, 3aBUCSLIETO OT 4 NEPEeMEHHbIX, HIMEeT
a) 4 crpoku, 6 ) 8 cTpoK, B ) 16 CTPOK, T) CTONBKO CTPOK, CKOJIBKO JIOTHUECKUX OTepaIiii.
5) BbICKa3bIBaHUE w-osx PABHO

A

a) , 6)1, B0, 1) AVvVE
6) CIIH® conepuT CTOBKO 3JIEMEHTAPHBIX KOHBIOHKIINH, CKOJIBKO
) JIOTMYECKHUX ITEPEMEHHBIX,
0) JIOTUYECKUX OTIEPAIIHiA,
B) €IMHUI] B TIOCJIEHEM CTOJIOLIE TAOIUIBI HICTHHHOCTH,
T) HyJIeil B MOCIEHEM CTONOIE TaOHIILI HCTHHHOCTH.

MHOXECTBO Ha3bIBAIOT PABHBIMH, €CJIH OHH
a) COCTOSIT M3 OJTHHX U TEX JKE JIEMEHTOB;
0) conepKar OIMHAKOBOE KOJIMYECTBO 3JIEMEHTOB ;
B) MOJTy4EHBI C TIOMOIIBIO OJTTHAKOBBIX MHOXKECTB;
T) TIOJIy4EHbI C TOMOIIBIO OJIMHAKOBBIX OIEPAIHid

-
Muowectso 1023 PaBHO MHOYECTBY

. 3:2:0:2} .
a) oo 0) 3202
B)iooed  T) {L2;3} ]
CBOICTBOM KOMMYTaTHUBHOCTH He 00J1a/1aeT oreparius
a) oObeMHEHUsI, O ) epeceueHus], B) Pa3HOCTH, T) CHMMETPHYECKON Pa3HOCTH.
BoipakeHue 4w 8=4
A B
) CIPaBEITUBO IS JTFOOBIX MHOYKECTB u ;
0) cripaBeyIMBO B CiTydae, Korja Bcd,
B) HUKOTIA HE BBITIOHSETCS;
I) CIIPaBEUTHBO TONBKO TOra, Korma & =<
Beipaxenue ' 8<5
A B
a) CIpaBeLTUBO TS JTFOOBIX MHOYKECTB " ;
6) cripaBeuIMBO B citydae, korna 1= 2
B) HAKOT/IA HE BBITIOHSCTCS,
I) CIIPaBEUTHBO TONBKO TOLA, Korya =<
Al=n |B[=m
1‘ ECJ]]/I | | R | | , TO [4UB|=n+m

AR

a) JUTst IFOOBIX KOHEYHBIX MHOYKECTB ;




A.B

0) /U151 HETIEPECEKAIOIIMXCS MHOXKECTB

&

B) IS pAaBHBIX MHOXKECTB ;

I) IIpH BBIIOTHEHHH yeopus 2= 5

Kaxnmprii ygeHHK B KIacce M3ydaeT aHUDIMMCKMNA WM HEMEUKUM s3hIKU. 12 YenoBeK M3ydaroT a H DIMHCKAM s3bIK, 10
YEIJIOBCK — HEMEIKHUH, 8 YelIoBeK M aHIIMHCKUI 1 HeMelkuii. CKOJIBKO YeIOBEK B Kiacce?
a)22; 06)30; B)14; 1)20.

KommuecTBo Tpex3HaYHBIX Yrce, BCe HU(PHI KOTOPBIX PAa3iIM4HbL, PaBHO:
a) 720; 6)900; B) 648; 1) 1000.

Kommmuectso TPEX3HAYHBIX YHCEII, PABHO:
a)720; 6)900; B)240; r) 1000.

CKOJIBKMMH CITOCO0aMU MOYKHO PACCTAaBUTh Ha TIOJIKE 5 KHUT?
a)5; 0)15; B)25; r)120.

CKOJIBKMMH CITOCOOaMU MOYKHO KYITUTB 3 Pa3iIi4HbIe PYUKd U3 6 IMEIOIMXCS B Mara3uHe BUIIOB py4eK?
a)120; ©6)20; B)18; 1)56.

CKOJIBKIMH CITOCO0aMU MOXKHO BBIOPATH M TIPOCMOTPETH 110 TOPSIIKY 4 (WiTbMa 13 MMEIOIIIXCS 77
a)24; 0)28; B)35; 1)840.

I'pac Ha3BIBAFOT TYCTHIM, TOT/IA M TOJIBKO TOTTIA, KOT/IA
a) OH COCTOUT M3 OTHOW BEpIIMHBL, O ) B HEM HET HU BEpILMH, HH pedep;
B) B HEM HET BEPIIHH; T) B HEM Her pebep.

Cymma pebep JOMOHUTENBHBIX TpadoB
a) paBHA CyMMeE BEPIIMH 3THX rpados;
0) paBHa KOJIMYECTBY BEPILIH B TIOHOM Tpade TOro e MOpsIIKa;
B) paBHA KOJIMYECTBY peOep B ITOJTHOM rpadie TOTo JKe TIOPSIKa;
T) BCET/TA 9E€THOE YHICIIO.

PaccrosHuEM MeXy IBYMS BEpILIMHAMU HA3bIBAIOT
a) JUIMHY COEIMHSIOIETO NX MapIIpyTa;
0) WIMHY MaKCUMAJIBHOTO COSIMHSIFOIIETO NX MapIIpyTa;
B) JUTMHY KpaT4YaHIIEro COeUHSIONETO UX MapIIpyTa;
I') KOJIMYECTBO COEAUHSIOIX UX MapILPYTOB.

Crenenbto BepIMHBI Ipada Ha3bIBAIOT
a) KOJIMYECTBO IPOXOIIX Uepe3 HeE MapILpyTOB;
0) Konmr4uecTBO pEdep, KOTOPBIM MTPUHAITISKHUT 3Ta BEPIIMHA;
B) YKCJIO MapIIPYTOB, COSIUHSIONIMX 3Ty BEPIIMHY C OCTABIIMMHUCS BEPIIMHAMU Ipade;
I) €€ DKCLIEHTPUCHUTET.

Cymma cTeneHelt Becex BepIIMH rpada paBHa

a)lp e

e - KOJIMYECTBO BEPIIMH Tpada;
Pp-D _F'
6) 2 ,rme - KOJIMYECTBO BepIMH rpada;
B) P , TIie - Konm4ecTBO pédep rpada;
r @Y e - KonmaecTBo pedep rpada.

I'pach Ha3bIBaeTCs CBSA3HBIM, €CIIH
a) Jo0ble JIBE €ro BEPLIMHbI COSIMHEHBI MApILPYTOM;
0) ;moOBIe IBE €ro BEPIIMHEI COSAMHEHBI PeOpOM;
B) €I0 JIONIOHEHHE SBJIICTCS CBA3HBIM IpadoM;
T) JIOOBIE IBE BEPIIMHBI IPHHAIIEKAT KAKOMY — JIOO ITUKITY .
Cxorbko pebep Halo yIaInThb U3 CBA3HOTO rpada nopsiaka (n.m)
a) m-n+1 ; 6) m-n—1 ;

, YTOOBI TIOJY4HTh IepeBo?



B) n-1-m ;

F) m-n .

Kpamxue memoouueckue ykasanus
Tect comepk U T TECTOBBIE 33/IaHHS C BEIOOPOM OJTHOTO MJIA HECKOJIBKUX ITPABHIILHBIX OTBETOB, BBOJI YHCHA .

L kana oyenxu

Orierka Bame Ormicarrie

5 1920 BBICTABJIICTCA CTY JICHTY, €CJ/IA OH OTBETWIT HA BCE MOCTABJICHHbIE BOMPOCHL, Y YUTHIBAs MHOKECTBEHHBIHA BHIOOP OTBETOB TeCTa

4 16-18 BBICTABIIETCS CTYICHTY, ©CJI OH OTBETHIT Ha 80-90%%6 NOCTABIICHHBIX BOIPOCOB, Y YUTHIBAst MHOYKSCTBEHHBII BHIOOP OTBETOB TeCTa

3 13-15 BBICTABJIICTCS CTY ACHTY, €CJIM OH OTBETHIT Ha 61-79%% NOCTaBIIEHHbIX BOIPOCOB, Y UUTHIBAS MHOYKECTBEHHBIA BBIOOP OTBETOB TECTa

2 0-12 BBICTABIIETCS CTY/ICHTY, €CITM OH OTBETHIT He Gotee, yem Ha 60% NOCTaBIIEHHBIX BONPOCOB, Y UMTHIBas MHOYKECTBEHHBIH BHIOOP OTBETOB Te
cra
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