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1. Hesu ¥ 331244 JHCHHUILIHHBI

OCHOBHOII 11€J1b10 OCBOEHUSI TUCHUIIIMHBI SBISETCS 3HAHUE OCHOBOMOJIArAIOLUX ITOHATHII,
PE3y/IbTAaTOB U METO/I0B MaTeMaTHUYECKON JIOTMKH M TEOPHU anroputmoB. /i noctuskenus mno-
CTaBJICHHOH 1€/ BBIACISIOTCA 3a/1a4i Kypca: OCBOCHHE TEOPUH MHOXKECTB, HaBbIKM pabOTHI C
OPONO3UIMOHAIBHBIMY U IPEIUKATHBIMU HCUMCICHUAMH, 3HaHUE (OPMYIHPOBOK H JOKa3a-
TEJIBCTB OCHOBHBIX TEOPEM Kypca.

3aja4eil AUCUMILIUHBI SBJISETCS Pa3BUTHE JJOTUYECKOTO MBILLIEHUS Y CTY/IGHTOB U U3yye-
HHUE OCHOB MaT€MaTHYECKOI JIOTHKY U TEOPUHN aarOpUTMOB. PazBuBaroTcs HaBbIKU (hopMaIn3aiu
1 ONUCAHUA JUCKPETHLIX MAaTEMAaTHYECKUX OOBEKTOB.

2. Mecrto ancuuniuusl B crpykrype OOII

Jucunniuna Jluckpernas maremMatuka ¥ KOMHOMHATOPHBIE aarOPHUTMbl OTHOCUTCS K
obazamenvrou 4dactu O1oka | yueOHOro riaxa.

B tabnuue Ne | npuBeieHbl HOPEeALISCTBYIOUIME M IMOCHEAYIOMIHE AHCLMITIUHBL,
Harpas/ieHHble Ha (OPMHUpPOBAHUE KOMIIETEHUMH JIUCLUIUIMHBL B COOTBETCTBUHM C Marpullel
xommerennuii OIT BO.

TpeboBanus K BXOAHBIM 3HAHUSM W YMEHHSIM: HEOOXOqMMa MaTeMaTHYeCKas MOArOTOBKA
B Ipejenax IKOILHOH NporpaMMelL.

Tabnuna Ne |
IMpegmecrBylonue 1 nocjaeaymue IHCUHILIHHBI, HANPABJICHHbIE HA
(hopmupoBanne KoMueTeH i

[Iudp n Haume-

Ne [IpeniecTByromnue qTUCIIH- [Mocnenyonme TUCHUILIMHEL
HOBaHHUE KOMIIE- pell YROIUE Anen AYROIIRHE JIMCLL
n/n ILIMHBI (rpynmsl AUCUHUILINH)
TEHLHH
VYHUBeEpCcaIbHbIE KOMIETEHIIUH CHICHHATIA3AIAN
YK-1 - MaremaTuueckas JJOTUKa U Teopus
AJITOPUTMOB

Teopus koHeunsix rpadoB

Teopus BeposTHOCTEH U MaTeMaTu-
4ecKast CTaTHCTHKA

Konuenuun coBpeMeHHOT0 ecTe-
CTBO3HAHMS

MaremaTiueckye MOEIH B IKOHO-
MUKe U (puHaHCaxX

JKOHOMETPHUKA

ObwenpodeccnoHaabHble KOMIETEHIUH

ITpodeccuonanbuble KOMOETECHIMH (Hay4YHO-HCCIIE10BATEIbCKAs 1EATENBHOCTD)

[TK-2 - MaremaTuueckast 1IOruKa u Teopus
AJITOPUTMOB

Teopust koHeuHbIX rpadoB

Teopus BeposiTHOCTEH U MaTeMaTu-
4ecKas CTATUCTHKA

Konuenuuu coBpemeHHOro ecre-
CTBO3HAHUS

Maremaruyeckue MOJIENIH B IKOHO-
MUKE U (puHaAHCaX

®uHaHCcOBasg MaTEMaTHKA
DKOHOMETPHKA




YK-1 CnocobeH ocyliecTBIATh MOMCK, KPUTHUYECKUH aHAIM3 M CUHTE3 HHpopmanuu,
MPUMEHSTH CHCTEMHBIN MOJXO/T JUIs PEIIEHMs TOCTABIEHHBIX 3a/1a4

IIK-2 Cnocoben npumeHaTb (QyHIAMEHTAIbHbIE 3HAHHS, [OJYyYEHHbIE B OO0/IACTH
MAaTeMaTH4eCKUX M (WJIM) €CTECTBEHHBIX HAyK, M MCIOJIb30BaTh UX B MNPO(eCcCHOHATILHOU
JIesITelIbHOCTH

3. TPEﬁOBaHﬂﬂ K pe3yjibTarTaM O0CBOEHHUH JHCHHUILIIUHBI

[Tportecc  wu3yveHuss AMCUMIUIMHBLI HampaBleH Ha (HOPMHUPOBAHUE  CIEIYIOIIUX
KOMIIETEHIIHHN: VK-1, IIK-2

(vrazvieaiomes & coomeemcemeuu ¢ OC BO PY/IH)

YK-1 Cnocoben OCylIeCTBIATh MMOMCK, KPUTHUECKUI aHalIu3 M CHHTE3 MH(pOpMaLuy,
OPUMEHATH CUCTEMHbBIN IOAXO0 JUIS PEeLIEHHsI TOCTaBICHHbIX 3a1a4

VK-1.2 Ymeer ananu3upoBarb U CUCTEMATHU3UPOBATH PA3HOPO/IHBIE JAHHBIE, OLIEHUBATH
3 GeKTUBHOCTL MPOLEAYpP aHalnu3a OpodaeM U NPUHATHA pelleHuil B NpodecCHOHAIBHON
J1eATEeNLHOCTH

ITIK-2 Cnocoben npumeHsaTh (yHIaMEHTANbHbIE 3HAHMS, I[OJIY4YEHHbIE B 00IaCTH
MaTeMaTU4eCKUX U (WIH) €CTECTBEHHBIX HAyK, M HCIOIbL30BaTb HMX B MPOECCHOHAIBLHOH
AEeSATEbHOCTH

ITK-2.1 3naer 6a30BbIl MaTeMaTHYECKUH anmapar, HEOOXOAMMBIN A pelleHus 3ajay
1poheCCUOHATILHOH JIEATE/IbHOCTH

[TK-2.2 Vmeer npuMeHATh 3HAHMA U METOAbI M3 OOJIaCTH MaTeMaTHYeCKuX u (WiIM)
€CTECTBEHHBIX HAyK AJIs PELICHHS 3a1a4 NpoQeCcCHOHANbHON NS TEIbHOCTH

I1K-2.3 Mmeer npakTU4eCKUH OMNBIT PELICHMsS CTAHJAPTHBIX MAaTeMaTHYECKUX 3a/1a4 U
NPUMEHSET €r0 B PO eCcCHOHAILHON e TEIbHOCTH

B pesynbrare u3yueHus JUCHUILTUHEL CTYJIEHT JO/DKEH:

3namp: KOHUENIMM Pa3/ieioB AUCLMIUIMHBL JAUCKpETHAs MaTreMaTHKa, KOMOMHATOpPHBIE
AJIrOPUTMbl, OCHOBHBIE 3aKOHbI TEOPETHUYECKOI0 UCCIIC1OBAHUA.

Yumems: wucnonn3oBars OCHOBHBLIE 3aKOHLI TECOPCTHYCCKOTO HCCICO0BAHHA, PCLIATh
NPUKIAIHBIC 3a0a491 10 JUCIHIIJIHHE ((HHCerTH&H MaTeMaTHKa 1 KOMﬁHH&TOpr[C JITOPUTMBI.

Braaoemu: COBpPCMCHHBIM MATCMATHUYCCKHM alapaToM; BEIMHCIIHTCIbHBIMH CPCACTBAMM,
0a30BLIMH MATEMATHUECKUMHU 3HAHUSMHU.

4. O0beM JUCHHUILIMHBI U BU/IbI Y4eOHOl padoTbl

O0b1mas Tpya10eMKOCTb AUCLUIIIIMHBI COCTABIISAET -+ 3aUETHBIX EIUHMII.
Bun yuebHoit paborsl Bcero vacos CemecTpsl
1
AYAHTOpPHBIE 3aHATHSI (BCero) 36 36
Jlexyuu 18 18
Ipaxmuueckue zanamus (113) 18 18

Cemunapwi (C) - -

Jlabopamopnule pabomut (JIP) 4 -

CamocrosiTeqibHas pabora (Bcero) 108 108

O0mast TpY10eMKOCTh 4ac 144 144
3a4. e]1. 4 4




5. Copep:xanue AUCHUIIMHBL
5.1. Conep:xkanue pa3jiejioB AUCUHUILINHBI

Ne Haumenoanue pasnena
/n | JUCLUNIINHEL

Conepskanue pasjena

1. | KomOunaropuka

Obnactu  npumeneHuss  komOuHatopuku.  OCHOBHbIE
ornpeesneHus Teopun MHoXkecTB. [IpaBuiio cymmsl u npaBuio
NpOU3BEACHUST MHOMKECTB. PasMenieHue, pazmeuieHue ¢
MOBTOPEHHUEM, COYETAHUE, COYETAHME C IOBTOPEHHUEM,
NepecTaHOBKa, MYJIBbTUMHOKECTBO. JlokazarenbcTBO
OCHOBHBIX TOMIECTB, CBSI3aHHBIX C YHUCIOM COYCTAHUIA.
bunomuanbunas  Teopema. JlokazarenbCTBO  OCHOBHBIX
cBOMCTB OMHOMHANBbHBIX KOdhduuenTos. [lonuHomuansuas
teopema. Tpeyronbuuk Ilackana. Pa3buenns MuoxkecTBa.
Unucna Crupaunra nepsoro u Broporo pozaa. Yucna benna.
bes3nakossie uucna Crupnunra I pona. [puniun BxintoueHms
U UCKIIIOUeHHUs. 3a/1a4a o Oecnopsaakax. 3aja4a 0 BCTpeyax.

2. | Meronq npou3BOISAIIAX
(byHKIII

Onpenenenne u  cBoiictBa. JluHeitHble omnepanuu ¢
OpOU3BOAAIIMME  (yHKUUsAMH, YacTuuHble CyMMBL H
JOTIOJTHUTEIIbHBIE YaCTHUHBIE CyMMBI. M3MeHnenue macurrada.
Caéprka. Beluucnenue npousBogsumx QyHKIUN s
[IOCIEN0BATEILHOCTEH. Onnopoansie JIMHENHBIE
peKyppeHTHbIe cooTHoueHus. Heoanoponusie nuHeliHbIe
PEKyppEeHTHBIE COOTHOILIEHHS. MeTo1 perieHus: OIHOPOHBIX
JUHENHBIX  PEKYppPEeHTHBIX  cooTHoweHuil.  Pemenue
HEOJHOPOHBIX JIMHEHHBIX PEKYPPEHTHBIX COOTHOIICHHI.

3. | Kombunaropuslie
AJITOPHTMBL

I'enepanus nepecranoBok. ['enepanus coueranuii. AIropuT™
pa30MeHns MHOKECTB.

5.2. Pazaenbl JHCHMILIMHE U BHAbI 3aHATHH

Ne n/n | HaumenoBanue  pasgeaa | Jleku. | Ilpaktudeckue CPC Beero
AUCHUINLIHHBI 3AHATHA U yac.
J1aboparopuble
padoThl
n3/C JIP
1; Kombunaropuka 9 9 51 69
) Meton NPOU3BOAIINX | 6 6 49 61
byHkumii
5 ITouck ¢ BoO3BpaleHUEM. | 3 3 ] 14
I'enepanus nepecTaHOBOK M
couyeTaHui
Hroro: 18 18 108 144

6. JlaGopaTropHblil NPAKTHKYM HE OPEIYCMOTPEH




7. lIpakTHyeckue 3aHsATHA (CeMUHAPBI)

No Ne pasnena | Tema naboparopHoii pabotsl Tpyno-
/i | AUCUMILIUHBI EMKOCTh
(uac.)

1 Beenenue B Pemienue 3amay Ha mpsMOe MPOU3BEICHHUE MHOXKECTB, | 2
KOMOMHATOPUKY. | IPAaBUJIO CYMMBl M NPaBHIIO NpOH3BeleHus. Pemenue
[TpaBuno cymmbl | 3agay Ha COYETAHMs], [EPECTAHOBKU M pa3MELIeHUS,

U TIPABUIIO MYJIBTUMHOMKECTBO.
MIPOU3BEICHUSL.

2 [lepecranoBku 1 | Pemienne 3ajady Ha coueTaHusi, MEPECTAaHOBKH MU | 4
COYETAHMSL. pasMmellleHus, MYJbTUMHOXKeCTBO. [JlokazarenbcTBa
MynbTUMHOKECT | TOXKIECTB NIpU oMoty Ghopmynel bunoma HetoroHa.

Ba.
bunomuansusie
KOO (PULIUEHTBL.

3. TpeyronabHuk CBoiicTBO  LIECTHYrOJAbHMKA  JJIs1  TpeyrojbHUKa | 6
IMackans. [Tackans. Jloka3aTeabCTBO CBOMCTB OMHOMHAIBHBIX
Pa3buenus kod¢pduunenton. Boruncnenue uncen Crupnunra 1 u 2-
MHOkecTB. Yucna | ro poaa. Beruncnenue uncen benna. [Ipumenenne uncen
Crupnunra Crupnunra 1 1 2-ro poaa, uncen benna.

NEPBOIO U
BTOPOI0 POjia.

4. [Tpunuun Pemienne 3amau  Ha  CBOMCTBO  BKIIOUEHUS U |6
BKJIFOYEHHS U UCKJIIOYeHHd. 3ajaya o uuisinax. Beuucienue ducna
MCKJIHOYEH U npeaMeToB, O00Nagalomux POBHO N CBOHCTBAMM.

Boruncnenne uucna npeaMeroB, 001aJaloOIHMX  HE
MeHee, yem k cBolCcTBaMM B paMKaX THUIOBBIX 3a/1a4.

g [Tpoussoasiue Pemenne 3agay Ha MCHONB30BAHME MOJIMHOMMANIBHOI | 7
(ynxuun. Cxembl | TeopeMsl. Tabnuia npousBogsuX (QyHKIMH.

BbIOOpA. Beiuucnenue MPOU3BOISLIUAX (hyHKIMiA Tt
IIOCE0BATEIILHOCTEH.

6. Onuopoassle u 3ajaun  Ha HaxoxkAcHWe (OpMyNbl Ul WICHOB | 7
HEOJHOPOIHbIE MOCIIEA0BATEILHOCTH yepes COOTBETCTBYIOLLYIO
JIHHENHBIE [IPOU3BOISAIILYIO (DYHKIIHIO.

PEKYPPEHTHBIE
COOTHOLLIEHUS

78 Kombunaropubie | 3ajaun Ha reHepamui COYETaHWH M nepecTaHoBKU U | 4

AJITOPUTMBI METOJ1 TIOMCKa ¢ Bo3BpauieHueM. Pa3bop aaropurmos.

8. Marepua/ibHO-TeXHHYeCKOe ofecnedyeHHe JUCHHILIHHbL:
Yuebnast aynuropus Ui poBeAeHUs yUeOHBIX 3aHATHH (B TOM YUCIIE 17151 IPAKTHYECKOTO
U NIEKIHOHHOTO THUIOB 3aHATHH, MHUBUIYAJIbHBIX U IPYNIIOBBIX KOHCYJIBTALUH, TEKYIIETO KOH-

TPOJISL U MIPOMEKYTOUHOM aTTeCTalllu ).

KomnbiorepHsle (JUCIUIEHHbIE) KJIACChl € 10CTYNOM K cetu MHTepHeT U 21eKTpoHHO-00pa-
30BaTENbHON cpefe YHHUBEPCHTETA Uil BHINOIHEHHs 00y4aroIUMUCs CaMOCTOATEIbHON paboThl

U TIPOBEJICHUSI KOMITBIOTEPHOT'O TECTUPOBAHUS 00yHarOIUXCS (MIPH HEOOXOAMMOCTH).

9. Undopmanuonnoe odecnevenue JUCHHILTHHbI
a) NporpaMMHoOe obecreueHue:

npoayktsl Microsoft - onepationnas cucrema, naker opUCHbIX npuitokeHuit, MS
Teams u ap. (noanucka Enrollment for Education Solutions (EES)).




[Tporpammuoe obecrieuenue co cBoOoHOI uieH3ue (free):
°  ©paysep Chrome (nmuuensus Google Chrome Terms of Service)
°  Adobe Reader (nunen3us Adobe Software License Agreement)

° o¢ucusii naker LibreOffice (muuensus MPL-2.0) ne tpebyercs.
0) 6a3b1 JaHHBIX, THOOPMALIMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CUCTEMBbI

TEJIEKOMMYHHMKAalMOHHas  yueOHo-uH(popmanmonnas cucrema (TYUC) PVH
http://esystem.pfur.ru/

Caiir oubnuorexu PY/IH http:/lib.rudn.ru/ .

10. YuebHo-meroauyeckoe H ungopmanuoHHoe odecnevyeHHe JHCHHILIHHbI

a) OCHOBHas JIUTEPATypa:

1.

Jlexuuu no auckpeTHOR MaTeMaTuke: KomMOUHaTOpHKa : yueOHoe nocobue / I.P. 3apunosa,
2.C. ConuH. - DnekTpoHHbIE TeKcToBble naHHble. - M. : U3n-eo PYJIH, 2017. - 65 c. -
ISBN 978-5-209-08299-6.
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&1d=465495&1db=0
Kombunaropuxa / H.5l. Bunenxkun, A.H. Bunenkus. - M. : ®uma : MITHMO, 2010. - 400
c. : un. - ISBN 978-5-89492-016-0

Wpanos, b. H. Jluckpernas Maremaruka: anropuTMbl H IPOrpaMMsl : nonHeli kype / b. H.
HBanos. — Mocksa : ®usmarinur, 2007. — 407 c. — Pexxum gocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=75502

[MaBpusios, I'. 1. 3agauu u ynpakHeHus N0 AUCKPETHOW MateMaTuke : yueOHoe nocodue /
I'. I1. 'aBpunios, A. A. CanoxkeHko. — 3-¢ usj., nepepad. — Mocksa : @usmaraut, 2009. —
416 G, - Pexum J0CTyna: o IMOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=68128

0) nononHuTENbHAA IUTEpaTypa:

1.

Konkpernas maremaruka. OcHoBanue unpopmaruku / P. I'paxem, [{. Knyr; [lep. ¢ anr.
b.B.Iloxoaszes, A.b.Xonynesa; Ilox pen. A.b.Xoagynesa. - 3-¢ usa. - M. : Mup : bunom.
Jlaboparopus 3uanuii, 2009. - 703 c. : ui. - ISBN 978-5-94774-997-7

JuckperHast mareMaTHKa 171 HporpaMMucToB : Yuebuuk / ®.A. Hosukos. - CI16. : [Tutep,
2002. - 304 c. : . - ISBN 5-272-00183-4

11. MeToan4yecKue peKOMeH/ 1Al 110 OPraHu3alui H3YYeHH s JHCHUILIHHDBL.
Y4eOHBIM IJIAHOM HA W3YYEHHUE ITUCIMUILIMHBI OTBOAMTCS OAMH MOIYJb. B kauectBe

UTOrOBOI'0 KOHTPOJIA 3HAHUH IIPEYyCMOTPEH JK3aMEH.

JUtst Tekylero KOHTPO/IS YCIEBAEMOCTH U HPOMEXKYTOYHOH arTecTaluu CTYAEHTOB

PEKOMEHAYETCSA HCMOIbL30BATE BOIIPOCHI U 3aJaHNA, I'[O,EI,OGHBIC NEPEHUCIICHHBIM HHXKE!

e W9 b

= N0e0 oy

Tunoewie 3adauu Ons NPOMENCYMOUHO20 KOHMPOIS SHAHULL:

Dopmyiibl cOYETaHHM, MEPECTAHOBOK, Pa3MEILEHUI HIEMEHTOB MHOMKECTBA.
dopmynny uncia nepecTaHOBOK MYJIBTUMHOKECTBA.

DopMmyity BKIKOUEHUN U HCKITIOUEHHUIT.

JlokazaTteabCTBO TOKIAECTB ¢ UCMONb30BaHueM (opmynsl bunoma Helorona.
PazOuenne MHOKECTB Ha BCEBO3MOMKHBIE IOJAMHOKECTBA, pa30MEeHME MHOXKECTB Ha
ONPECIICHHOE YHCII0 MOAMHOKECTB, Pa3zOueHne MHOKECTB Ha LIUKJIbIL.
[TonunomuanbHas Teopema.

Haxoxaenue npoussoasiiux GyHKIUMH U1 3aJaHHBIX OCIEI0BATENbHOCTEH.
Haxoxaenue nocieoBarebHOCTER 10 NPOU3BOAALIUM (DYHKIIMSAM.

Petenue ofHOPOAHBIX PEKYPPEHTHBIX COOTHOLIECHHUI.

. Perienne HEOQHOPOAHBIX PEKYPPEHTHBIX COOTHOIICHHI.

Tunoewle 6onpocul 015 UMO2068020 KOHMPOISA 3HAHUN.
Obnactu  npumeHeHus koMmOuHaropuku. OnpeneseHHe MHOMKECTBA, MOLIHOCTH



A B

10.

11.
12.
13.

14.

15

17

19.
20.

21.
22.
23.
24.

23,

26.
217.

MHOKECTBA, MpPSIMOr0 Ipou3BeAeHHA MHOxecTB. [IpaBuino cymmel u  npaBuiio
MPOU3BEICHUSI MHOMKECTB.

Bribopka obbema r w3 n anemMeHTOB, THNBL BbIOOpOK. OnpereneHue: pasMeleHue,
pa3MellleHne C MOBTOPEHUEM, COYETaHUE, COYETAHWE C TOBTOPEHHEM, IEPEeCTaHOBKA,
MYJIBTUMHOXKECTBO. DopMysa Ui BBIYMCIACHUS PA3IMUYHBIX NEPECTAHOBOK JJIEMEHTOB
MYJIBTUMHOKECTBA.

OCHOBHBIE TOKIECTBA, CBA3AHHBIC C YACIOM COYETAHUH (C JOKA3aTEILCTBOM).

bunom Herotona (2 crioco0a jjoka3aTenbCTBa).

CeoiicTBa OMHOMUATBHBIX KOYP(PULHMEHTOB (C 10KA3aTEILCTBOM).

Tpeyronsuuk Ilackana. CsolicTBO 1ecTuyronbHuka TpeyroisHuka [lackams (c
JI0Ka3aTeIbCTBOM).

Paszbuenue muokecrsa. Yucna Crupiunra I pona. Csoiictea uncen Ctupnunra Il poza (¢
nokazarensctBoM). Dopmyna s Bbrumcnenuss uucen Crupnunra Il poma uepes
npeasaymue (¢ qokasarenbctsoM). @opmyina s Beiuucienus yucen Crupnunra Il pona
4yepes CymMMy Mpou3BeleHus codetaHuil u npeapaymux uucen Crupaunra Il popa (¢
JI0Ka3aTeIbCTBOM).

Yucna bemna. PexyppeHTHOe COOTHOLIEHME /I BblUMCiIeHMs uyucen bemna (c
J0Ka3aTeIbLCTBOM).

Yucna Crupnunra I poma. @opmyna ana  Beiukciaenus Crupiaunra [ poma (¢
J10Ka3aTeIbCTBOM).

bessnaxossie unciia Ctupnunra I poga. Coiicta 6e33nakoBbix yucesn Crupiunra | pona
(c nokaszarenscTBoMm). @opmyiia [uis BeiuuciaeHHus 6e33HakoBbIX uncesn Crupaunra I pona
(c moKa3aTeNLCTBOM).

®opmyiia BKIIOYEHHH U HCKITIOUEHHUH (C 10KA3aTeIbCTBOM).

Pemenune 3anaun o 6ecnopsiikax.

@opmyna a1 BBIMHCIEHUS 4HCIAa NPEAMETOB, 00NagaroliuX POBHO N CBOMCTBaMHU (C
nokaszaresnbeTBoM). Dopmyna Juis BEIMUCICHUS YHCIA TPeIMETOB, 001a/1al0IuX He MEHEe,
yem k cBolicTBaMH.

Pemenue 3anauun 0 BeTpeyax.

. IlonunomMuanbHas TeopemMa (¢ J0Ka3aTeIbCTBOM).
16.

Nnes meTona npon3Boasiux (hyHKIHM.

. Bbruucnenue npousBoAsIuX (GyHKIUMH 115 IOCJIE0BaTEIbHOCTEH:

18.

[Tpoussomsiue Gpynkuuu (I1P). Buaet 1. Onpenenenue cyMMbl MOCIEI0BATENLHOCTH U
cymmbl [1®. Onpenenenue npousseneHust (CBepTku) nocieposarenbHocreit u I1OD.
Vumuoxenue 10 ua nelicTBUTENILHOE YUCIIO.

CaoiicTBa knacca [1®.

Onepannu ¢ 1D (¢ noxazarensctBoM): JInneiinsie oneparuy, CABUI Hauaja BIPaBo, CABUT
Hayana BJIEBO, YACTUYHBIE CYMMBbI, JOMNOJHUTE/NbHbIE YACTHUYHBIE CYMMbl, W3MEHEHHUE
Mmaciuraba, cBepTKa.

[1D nns (n, r) coueTannii ¢ OrpaHUYEHHBIM YMCIOM TOBTOPEHUI.

[1® nns (n, r) coueTanuii ¢ HEOrpaHUYEHHBIM YHUCIIOM ITOBTOPEHHUIA.

DkcnoHeHuuanbuas [1D.

Merton petieHus OAHOPOAHBIX JTHHEHHBIX PEKYPPEHTHBIX COOTHOMIEHUH. JlokaszaTenbeTBO
4-x TIONIOKEHUH JUIsl HaXOKIACHHMS OOLIMX pelleHUuH PpeKyppeHTHBIX COOTHOLLEHHIL.
Pelenue HEOMHOPOAHBIX THHEHHBIX PEKYPPEHTHBIX COOTHOILIECHHH.

[Touck c¢ BosBpamieHueMm. Mcnosb3oBaHue MCUEPIBIBAIOUIETO I[OMCKA. 3ajada
npoxoxacHus sabupunra. OOmUH alropuT™ MOUCKA ¢ Bo3BpalleHueM. Jlepeso noiHoro
npoxoga anroputma. llpouenypa mnoucka ¢ BosBpauieHueM. OILIEHKa CIOKHOCTH
anropuTMa.

I'enepanus nepecTaHoOBOK.

[Toposkaenue coueTanmit



12. ®on/1 OLIeHOYHBIX CPeICTB /LIS NPOBeJeHHs IPOMEeKYTOYHOH aTTecTauuu
00y4yarommuxcs no JHCUHILIHHE (MOTYJII0)

®OC o AUCUMILIMHE NPEICTABIEH B MPUIIOKEHUHU K JIAHHON ITporpaMmme.
ITporpamma cocrasiena B coorsercTBuu ¢ Tpedbosanusimu OC BO PY/IH.

Pa3padorumnkm:
Jo1eHT Kadeapsl NPUKIaaHON g
7 V660
UH(OPMaTHKH U TEOPUHU BEPOSITHOCTEN CLLeey Conun 2.C.

PykoBojuTeiib NporpaMmsi
3aseaylomuii kageapoi
NMPUKIAAHON HH(DOPMATHKK U
TEOPUH BEPOATHOCTEH

Camyiinos K.E.
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Kaghedpa npuxknaonoii ungpopmamuku u meopuu 6epoasmuocmeil

OOHA ONEHOYHBLIX CPEACTB

110 YYEEHOU JIUCLIUIT/IMHE

Juckpemuas mamemamuka U KOMOUHAMOPHbIE A20PUMMbL
[HﬂI‘IMeHOBaHH(‘.‘ ,.'_I,HCLLLIII.'IHHI:I)

38.03.05 — busuec-uadopmaruka

(K011 U HAMMEHOBaHHE HanpaBIcHHA NOJATOTOBKH)

bakanasp no sanpasnenuto 38.03.05 «busznec-undopmarukay
(HauMeHOBaHHE IPOQHII OATOTOBKH )

bakamasp
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IMacnopT ¢oH/1a OLEHOUYHBIX CPEACTB MO JUCHHILIMHE [[uCKpeTHAass MaTeMaTHKa U KOMOMHATOPHBIE aITOPUTMBbI

Tabauya Ne 1

Hanpasaenue: 38.03.05 busnec-undopmaruka

Kox Konrtpoaup Konrtponupyemas HaumeHoBaHHe 0LIEHOUHOI0 CPEJICTBA Bamasl | Bamiasl
KOHTPOJIHPYEMOii yeMbri TeMa JUCHHMILIHHbI TekyLuii KOHTPOJIbL [Ipom. arr. | TeMbl pazjiena
ROMIIETEHIIHH pasjen Koaun. KP CPC IK3aMeH
WIH ee YaCTH JAMCHHILIHH
ITK-2, VK-1 KomOunaro | Beenenue B koMOMHATOPUKY 1 3 1 5 55
puKa [TepecTaHoBKH, pa3MeILIEHUs, COYETAHUS. 2 7 1 10
MynbTHMHOKECTBO
bunom Heiorona. CroiicTBa OMHOMUATBHBIX 3 6 1 4 14
K0 HUITHEHTOB.
Tpeyronbuuk [lackans u nonuHoMuaIbHAsA 2 i 1 10
dopmyna. Pa3buenus mHoxkectea. Hucna
Ctupaunra 2-ro poga. Yucna benna. Yncna
Crupsunra 1-ro poza.
ITK-2, YK-1 Merton [TpuHIMN BKIIOYEHUS U UCKITIOUCHUS 2 9 | 4 16
npousBons | Ilpoussoasmue Gyukuuu. Buzst u coiicTsa 11 | 4 16 39
X IPOM3BOAAIINX (PYHKIHMIL.
byHKumit Mero/sl pelieH s OIHOPOIHBIX JIMHEHHBIX 6 1 4 11
PEKYPPEHTHBIX COOTHOILIEHUH
HeonHopoaHble TMHEHHbBIE PEKYPPEHTHBIE 11 | 12
COOTHOILIHUSI
IMK-2, YK-1 Kombunarop | lenepanus koMOUHATOPHBIX 0OBEKTOB. | 2 3 6
HbIE ['eHepatus KOMOMHATOPHBIX OOBEKTOB. 1 2 3
asroputmbl | [lepecTaHOBKH, COUSTAHMUS.
HUTOI'O: 10 60 10 20 100 100




IIponecc usyuenus AMCUUIUIMHBI HarpasiieH Ha Gpopmuposanue ciaeayromux komnereniuii: [1K-2, YK-1 (B coorserctuu ¢ OC BO PY/IH):

YK-1 Cnocoben ocymiecTBnaTh HNOMCK, KPUTHYECKUH aHanu3 M CHHTE3 HHOOpMalUH, NPUMEHSATH CUCTEMHBIN MOAXOA Uil PELICHHS
MOCTABJIEHHBIX 3a/1a4
e VK-1.2 VMeer aHanu3upoBaTh U CUCTEMATH3UPOBATH PA3HOPOJHBIE JIAHHbBIE, OLIEHUBATH AP (HEKTHBHOCTH NPOLEAYP aHalu3a MpobieM ¥ NPUHATHS peLIeH |
B NpoheCCHOHAIILHOM JIeATEIbHOCTH
[1K-2 Cnocoben npumeHsTh GpyHIaMEHTAIbHbIE 3HAHUSA, TOJIyYEHHbIE B 00/1aCTH MAaTEMaTHYECKHX U (MJIM) €CTECTBEHHbIX HAyK, M UCIOJIL30BaTh
UX B 1MpoheCCUOHAIILHOM JIEATEIbHOCTH
e [IK-2.1 3naer Ga3z0Bblit MaTemMaruueckuil annapat, HeoOXOAMMBIH [Ulst pelieHus 3a/1a4 npo(eCcCHOHANBHON e TeIbHOCTH
o [IK-2.2 Ymeer npuMeHsTh 3HAHUS U METO/1bI W3 00J1aCTH MaTeMaTHYeCKUX H (IJIH) eCTeCTBEHHBIX HAYK /ISl peleH s 3a/1a4 Npo(ecCHOHAIBHOM IeSTelbHOCTH
e [IK-2.3 Mmeer npakTU4ecKuil OIBIT PEIICHNUs CTAH/APTHBIX MATEMATHYECKHX 3a/1a4 i NPHMEHSIET ero B po)eCcCHOHATLHOM AeATelbHOCTH



MakcumansHoe uncio 6auioB, HabpanHeix B cemectpe — 100.

Pazjnen Tema @ opMb1 KOHTPOJISA YPOBHS bamwael | banabl
ocsoenus OOI1 TeMbl |pa3jgena
Konno [[Ipom. [II3 Hror
KBHYM |KOHTPOJI .
b KOHT
poJb
Kombuna- |BeejeHue B KOMOMHATOPUKY | 3 1 5 55
WPHa [lepecraHoBku, pazmelteHus, |2 7 1 10
COYCTAHHUS.
MynsTUMHOXKECTBO.
bunom Herorona. ColicTsa 3 6 1 4 14
OuHOMHANBHBIX KO3 (HLeH-
TOB.
Tpeyronsuuk [lackans u nonu- |2 7 1 10
HomuanbHas dhopmyna. Pazbue-
Hus MHOKecTBa. Yuena Crup-
nuHra 2-ro poga. Yucna besna.
Yucna Crupnunra 1-ro poaa.
[IpuHUMI BKIKOYEHUS U UC- 2 9 1 4 16
KITFOYEHUS.
Meton [Mpouszsosiiue hyHKIHH. 11 1 4 16 39
Ipou3Bofs- | Buabl u cBOMCTBA NIPOU3BO/IS-
wux GyHK- |mwux GyHKUui.
iy Meto/bl peleHus 0tHOPO/1- 6 1 4 11
HBIX JIMHEHHBIX PEKYPPEHTHBIX
COOTHOLIEHHIA.
HeoaHopopHbie NHMHEHHBIE pe- 11 1 12
KYPPEHTHbIE COOTHOLICHUSI.
KombOuna- |T'eHepauus koMOMHATOPHBIX 1 2 3 6
TOpHBIE aJ1- |00BEKTOB.
TOpHTMEL [epecraHoBKH, cOUETAHHUSL. 1 2 3
Hroro: 10 60 10 20 100 100

Tadnuua coorBercTBHA 0AJLIIOB H OLIEHOK

Bannst BPC TpaauiuUOHHbIE OLEHKK Ouenxu ECTS
PO

95 -100 5 A

86 - 94 B

69 - 85 4 C

61 - 68 3 D
51-60 E
31-50 2 FX
0-30 F
51-100 3auer Passed




10.

11.

12.

14.

IIpasuna npumenenus bPC.

Paznen (tema) yueOHOM AMUCLUIUIMHBI CUUTAIOTCA OCBOCHHBIMH, €CJIM CTYAEHT Habpan
oosiee 50 % oT BO3MOKHOIO yucia 0a/uioB Mo ITOMY paszfeny (Teme).

CryzneHT He MOXKET ObITh ATTECTOBAH O JAMCLMIUIMHE, €CJIA OH HE OCBOMJI BCE TEMbI U
pazaensl AUCLUIUIHHEL, YKa3aHHbIE B CBOJHOM OLIEHOYHOH TaOIuUIe JUCLIUIIITHHBL.

[To pemenuto npernoaaBaTesis U ¢ COrNACUS CTYACHTOB, HE OCBOMBIIUX OTACJIbHbIE PA3/1EIIbl
(Tembl) U3yvyaeMOH JMCLMIUIMHBL, B TeUeHHE yueOHOro cemecTpa MOryT ObITh OBTOPHO
OPOBEACHBI  MEPOINPUSATUS  TEKYLIEr0 KOHTPOJSA  YCIEBAEMOCTH MM  BbIJAHbI
JIOTIOJIHUTENbHBIE yueOHbIe 3a/1aHus 110 ITUM TeMaM win pasjenam. [Ipu stom cryaeHtam
3a 1IaHHYI0 paboTy 3aCUUTHIBAETCS MUHUMAJILHO BO3MOXKHBIH 1TonoxkutensHbiil 6amn (51 %
0T MakCUMaJIbHOTO Oasuia).

[Ipu BbINONHEHUM CTYJEHTOM JOMNOJIHUTENBHBIX Y4YeOHBIX 3aJlaHUi MM MOBTOPHOIO
HOPOXOKACHUS MEPONPUITUM TEKYILEr0 KOHTPOJISI NOJYUYEHHbIE UM 0aJliibl 3aCUUTHIBAIOTCS
3a KOHKpeTHbIe TeMbl. MToroBas cymma 0ajlsioB HE MOXKET NPEBBILIATE MAKCHUMaIbHOIO
KonuyecTBa 0allJIOB, YCTAHOBJIGHHOIO MO JaHHBIM TeéMaM (B COOTBETCTBUU C INPHUKA30M
Pextopa Ne 564 ot 20.06.2013). Ilo pemenuto npenopasarens MpeabLayiue Oajuibl,
[OJYYEHHbBIE CTYACHTOM 110 yueOHBIM 3aJaHUsIM, MOT'YT ObITh AHHYJIHPOBAHLI.

I'padux mpoBeneHus: MUCbMEHHBIX KOHTPOJIBLHBIX paboT GpopMHpyeTcs B COOTBETCTBHU C
KaJICHJAPHBIM I1JIAHOM Kypca.

CrynenTsl 00s3aHbl C1aBaTh BCE 3aaHHS B CPOKHU, YCTAHOBJICHHbBIE IIPEIO/1aBaTEIEM.
Pasperiaercst nepenuchiBaTh KOHTPOJILHYIO paboTy (mepecaars KOHTPOJILHBINA TECT), €ClIU
[0 HEH NOJyuYyeHO MEHEe MOJOBHMHBI MIAHUPYEMbIX 0ajuloB, MPH TOM [0 YCMOTPEHHUIO
[pernoiaBaTelis aHHYIMPYIOTCs paHee MOJIy4YeHHBIE 110 3TOH KOHTPONIbHOI padoTe 0asuibl.
Hcnonp3oBanue MCTOYHUKOB (B TOM YHCJIE KOHCIEKTOB JEKIHH 1 1a00paTOPHbIX 3aHATHIA)
BO BpeMs BBIIOJHEHUS IHCbMEHHOH KOHTPOJIBHOH padoThl (KOHTPOJIBHOIO TeCTa)
BO3MOKHO TOJIBKO C pa3perieHus MperoaaBarers.

Bpemsi, KkoTOpoe OTBOAMTCA CTYAEHTY Ha BBINOJIHEHHE [UCBMEHHON paboThl
(KOHTPOJIBLHOrO TECTA), ycTaHaBnuBaercs npenogasarenem. [lo 3aBepiienne oTBe1eHHOTO
BPEMEHH CTYAEHT JJOJDKEH C¢aTh paboTy NpenoaaBareiio (3aKOHYUTh TECTUPOBAHKE), BHE
3aBUCHUMOCTH OT TOTO, 3aBEPIIEHA OHA MJIU HET.

[Tpu BeicTaBREeHHH OAJIIOB 32 NOCELICHHUE 3aHATUH YUUTHIBAETCS HAIUYHME COOCTBEHHOIO
JIEKIIMOHHOT'0 MaTepyalla ¥ akTUBHAs paboTa CTyJIeHTa Ha 3aHATHSX.

Otcpouka B nepenucsBaHuM KOHTPOJILHEIX paboT U ¢/1aue JOMAIIHEro 3a1aHUs CUUTACTCS
YBOKUTEILHOH TONBKO B Ciydyae OOJE3HH CTYAEHTA, YTO MOATBEPIKIACTCS HAIUYHMEM Y
HEro MEJMLUHCKOH CIpaBKH. B 3TOM ciydae BBIMOIHEHUE KOHTPOJIbHBIX MEPONPUSTUN
OCYILIECTBIISICTCS MOCIIE BBI3I0POBICHUS CTYAEHTA B CPOK, HA3HAUCHHBIM NPEnoaBaTenem.
CryneHT JOMyCKaeTcsl K UTOrOBON KOHTPOJIBHON paboTe ¢ 1100bIM KOJIMUECTBOM OaLIoB,
HaOpaHHOM B CeMecTpe, HO MpU YCIOBUHM, YTO Yy CTYAEHTa HUMEETCS TeopeTh4ecKas
BO3MOKHOCTD MOJIYYHUTH 32 BEChb Kypc He MeHee 31 Dasua.

Ecau B utore 3a cemecTp CTyeHT noayuus1 MeHee 3 | 0aua, To eMy BbICTaBIIETCS OLIEHKA
F u cTyaeHT 10mKeH NOBTOPUTE ATY JUCLUIUIMHY B YCTAaHOBJIEHHOM nopsake. Ecnu xe B
UTOre CTY/AEHT nonyunn He menee 31 Oamia, T. e. FX, 1o crynenty paspemaercs 1060p
Heobxoaumoro (a0 S51) konuuectBa OamnoB. JloGop OainoB OCYLIECTBISETCS IIyTEM
[OBTOPHOT'O OJJHOPA30BOr0 BHINOJIHEHUS MPEAYCMOTPEHHBIX KOHTPOJILHBIX MEPONPUSATUH,
Opyd  HTOM [0 YCMOTPEHHUIO MpernojaBarenss aHHYIUPYKOTCS COOTBETCTBYIOILIHE
nopeaplayLue pesyabrarel. JInkBuaauus 3ao/pkeHHOCTeR npoBoautes B nepuon ¢ 07.02
o 28.02 (¢ 07.09 no 28.09) no cortacoBaHUIO C JIEKAHATOM.

WtoroBass KOHTpOJb 3HAHWUW olleHUBaeTcs u3 20 0a/uIOB HE3aBUCUMO OT OLIEHKH,
noiaydeHHo B cemectpe. Dopma mnpoBeaeHHSs — TECTUPOBAHUE WM ITHUCHMEHHAs
KOHTpOJbHAast paboTa B TeueHHEe 2 aKaJeMHYECKHUX YacoB.



Kadenpa npuxnaanoi nHOOPMATUKYA U TEOPUHN BEPOSATHOCTEN

KoMmiieKT BApHaHTOB KOHTPOJIBHBIX padoT

,HHC-I_IHHHHHHZ JUCKPETHAA MaTEMaTHKA U KOM6HH3TODHBI€ AJITOPHTMBI

Homep Kpurepunii onenku KontpoasHnoii padotsr Nel Bbanisl
3a/1aHus
1 Pewienue goBeieHO 10 KOHLA, BEPHO U 000CHOBAaHO. Apu(MeTHYECKHE OLIHOKH 3
OTCYTCTBYIOT.
Perienue 10BEJEHO [0 KOHIIA, BepHO 1 obocHoBaHo. JonyieHa 2
HecylecTBeHHas apudmeruueckas omnoka.
Pernenue 10BEJEHO 10 KOHLIA, HO OTCYTCTBYET ero 000CHOBAHHE UM JOIYLIEeHA 1
cyllecTBeHHas apudmeTryeckas ouHoka.
Periienue He BepHO, MO0 MpUBEIEHO HeBepHOe 000CHOBAHO. 0
2 Petenue goBesieHo 10 KOHIA, BEPHO M 000CHOBAaHO. ApudMeTHyecKue OmmndKu 4
OTCYTCTBYIOT.
PeriieHue 10Be/IeHO [0 KOHILA, BepHO U 06ocHOBaHO. JlonyuieHa 2
HecyulecTBeHHasd apudmernyeckas ournoka.
Pewienue He BepHO, 1100 NPUBEIEHO HEBEpHOE 000CHOBAHO. 0
3 PeliieHue 10Be/IeHO /10 KOHLA, BEPHO U 00OCHOBAHO, BLIITUCAHBI (DOPMYIibl 3(3)
BKJIKOUEHUS-UCKIIOUeHUS . ApudMeTuiecKue OlUOKY OTCYTCTBYIOT.
Peliienue 10Be/ieHO 10 KOHLA, BEPHO U 000CHOBAHO, BbIITUCAHbI (DOPMYITb 2(3)
BKJIHOUYEHHSA-UCKIIOueHHst. JlonyleHa HecylecTBeHHas apu(MeTHyecKas
otuoKa.
PeriieHue /10Be/IeHO 0 KOHLIA, HO OTCYTCTBYET ero 000CHOBaHHEe UK He 1(3)
BBINKCAHBI (POPMYIIbI BKIHOYEHUS-UCKIIOUeHUs. [lonylieHa cylecTBeHHas
apu(pmeTuueckas ounOKa.
Perienue He BepHO, 1ub0 NMpuBeeHO HeBepHOe 000CHOBAHO, TU0O0 pelleHue He 0(3)
000CHOBaHO.
4 PeriieHue 10oBe/IeHO 10 KOHL@, BEpHO U 000cHOBaHO. ApudMeTrueckue omubKu 6
OTCYTCTBYIOT.
Pemenue noBeseHo 10 KOHLA, BepHO 1 000cHOBaHO. lomnyieHa 4
HecyuecTBeHHas apudmernyeckas oundka.
Perienue 10OBEACHO [0 KOHIIA, HO OTCYTCTBYET €ro 00OCHOBaHME WIIH NOIYIIeHA 3
cyllecTBeHHas apudmernyeckas omudKa.
PeliieHue He BepHO, JInG0 puBejIeHO HeBepHOe 000CHOBAHO. 0
5 JokazarenbCcTBO 10BE/IEHO [0 KOHLA, BepHO U 000cHOBaHO. ApudMeTnueckue 5
OLIMOKY OTCYTCTBYIOT.
JokazaTenbCcTBO JOBEAEHO 10 KOHLA, BepHO U 060cHOoBaHO. [lonyieHa 4
HecyllecTBeHHas apudmernyeckas owndKa.
JlokazatenbeTBO JOBEACHO 0 KOHLA, HO OTCYTCTBYeT ero 000CHOBaHHE WK 1
JIOTYIIEHA CylIecTBeHHas apuMeTHueckas omubKa.
JokazarenberBo 100 He [0BEJIEHO 10 KOHL@, JH00 He BEPHO, JIMDO MpuBe/IeHO 0
HeBepHOe 000CHOBAHO.
6 PeriieHue 10Be/IeHO [0 KOHL@, BEpHO U 000cHOBaHO. ApudMeTHuecKue OlnOKH 3
OTCYTCTBYIOT.
Peliienue 10BejieHO 10 KOHLA, BepHO U 06ocHoBaHO. Jlonyiiexna 2
HecyllecTBeHHas apudmernueckast omuoka.
Perenue 10BEJEHO [0 KOHIIA, HO OTCYTCTBYET ero 000CHOBAHKE HIIH A0NYLIeHA 1
CyLeCTBeHHAs apudMeTnuecKas omuoKa.
Petienue He BepHO, 100 MpUBeIeHO HeBEPHOE 000CHOBAHO. 0

Hroro: 30 6ans108




Koutpoabnas padora Nel
Jlucuuninna: ZUCKpeTHasi MaTEMATUKA U KOMOMHATOPHbBIE aJITOPUTMBbI

Bapuanr 1 (o1 0 10 30 6a,1108B)
(3 6ana) CocTaBasioTCs 3HAKH, COCTOSIIIME U3 TeOMETPUUECKON (GUrypbl (OKPYKHOCTH,
KBaJlparta, TPEyrojibHUKa U [IECTUYTOIbHHKA), OyKBbI H HH(pbl. CKOIBKO TAKMX 3HAKOB
MOJKHO COCTaBUTB?
(4 0aasa) CkosbKO 4eIOBEK ObUIO B BEIOCHUMEAHOM Kiy0e, €CiM M3BECTHO, 4TO
UCIONb30BaHbl BCE TPEX3HauHble HOMepa, He cogepaxkaume uudpy S(nanpumep, 000
UCIOJIb30BaH, a 384 - HeT).
(9 6am10B) [Ipu onpoce B kuHOTEATPE BBIICHUIOCH, 4TO 60% NpeanoyuTaT KOMEAUH,
40% npennountator yxkacsl 1 50% npennountator Tpuiiepsl. 10 % npeamounTaror
KOMEeIUM U yxkacbl. 25 % npeanounTtaroT Tpuiuiepbl M yikacel. 30 % npeanouutaror
KOME/IMM H TPUJLIepsbl. 5% mr00aT BCe KaHPbl KMHO.
a) (3 0asura) CKonbKO 4eNOBeK HE NPEANOUYUTAIOT ITHX )KAHPOB KUHO?
b) (3 6asua) CKoIbKO YEIOBEK MPEANOUUTAIO HE MEHEe 2 JaHHbIX JKaHPOB KMHO? (110
obuielt Gpopmyiie, MOTOM NOACTABUTH 3HAYECHMS)
¢) (3 0anna) CKOMBKO HENOBEK NPEAINOYMTAIOT TOJNBKO YxKachl? (HM300pa3uThb
MHO?KECTBO Ha PUCYHKE)
(6 6a.110B) [lokazats ToxkaecTBO (110 popmyne bunoma Heiotona):
n

Z k*Cy = n(n+ 1)2"?
k=0

(5 6a108) Pernuts ypasnenne: C1_.CL , = B(3) - s(3,1) + (5(3,2))2 +5(8,1)
(3 6asa) Haiitu ymcno cnoco0oB pa3dueHus rpyninsl U3 5 4eI0BEK Ha POBHO 2 TPYIIIIELL.

Kontpoabnas padora Nel
JlucuMriinHa: AMCKPETHAsE MATEMATHKA M KOMOMHATOPHBIE aJITOPUTMBI

Bapuant 2 (o1 0 10 30 6a,1710B)
(3 6as1a) Y onHoro crynenra 7 KHUI, Y Apyroro 9 pa3iauusbiX KHUT. CKOJIBKMMH
cnocodamMu MOKET ObITh OCYILECTBIEH OOMEH: O/1Ha KHUIa IIEPBOTO CTY/IEHTA U JIBE
KHUTH BTOPOro?
(4 6ana) CxonbKo cyuiecTByeT cBa3eil Mexay N y3imamu, ecliu U3BeCTHO, YTO Kax/Ibli
y3€J1 COEIUMHEH CO BCeMU?

(9 6as110B) B rapasknom koomneparuse cocTouT 14 yenosek. B rapax MOTryT XOAUTh TOJIBKO
T€ JIOAM, Y KOTOPLIX €CTh MallMHA, MOTOLMKI WIM BEJIOCHIE, a JIPYyIHe€ HE MOIYT.
H3BecTHO, uTo ¥ 10 4enoBek ecTb MaiiMHa, y 8 4eI0BEK €CTh BEJIOCHUIIE, U Y 5 UeI0OBEK
€CTh MOTOLUHMKI. Y 5-TU YENOBEK €CTh MAIlIMHA U BEJIOCUTIE, Y 4 YEJIOBEK €CTh BEJIOCHUIIET
U MOTOLMKII, Y 2 4EJOBEK MalluHa U Mmotouuksi. Haitu:
a) (3 0auana) YV ckoJIBKUX YEIOBEK B rapake CTOMT MAlllMHA, MOTOLIMKII U Belocunen?
b) (3 6as1a) Y CKOIBKHX HENIOBEK B rapaKe CTOMT POBHO 1 cpeacTBO nepeaBHKeHus?
(no obuieit hopmysie, MOTOM HNOACTABUTH 3HAUCHUS )
¢) (3 Gamina) YV CKONbKHMX YENOBEK B rapaske CTOMT TOJIbKO MariuHa? (n300pa3uthb
MHOKECTBO Ha PUCYHKE)
(6 6a1110B) Jlokasats Toxkaecto: CLCl = ChCLT.
343
5(4,3)+2
(3 6anna) Kaxpas rpans ky6a okpaiiieHa B uepHbiil unu Genbiit user. JJokaxkure, 4ro HaHmyTCs
JIBE IPaHU ¢ 00LIUM pedpoM, KOTOPbIE OJIMHAKOBO OKPALLIEHbI.

(5 6a110B) Pemuts ypasuenue: Cp,, =



KonrpoiabHas padora Nel
Jlucuunnuna: AUCKpeTHasi MATEMATUKA U KOMOMHATOPHbBIE aJITOPUTMBbI

Bapuanr 3 (o1 0 10 30 6a;110B)
(4 6asna) B xonoxne 32 kaptei(4 MacTy u 8 kapT ogHoH MacTH). CKOIBKHMHU criocodamu
MOJKHO BbIOpaTh 4 KapThl OAHOI MacTH U 4 KapThl Apyrou?
(3 6aJsa) B opkectpe 9 ckpunok. CKoIbKUME c1oco0aMu MOXKHO BbIOpaTh B OPKECTpe
«IIEPBYIO», «BTOPYIO» CKPHIIKH?
(9 6asnoB) Ilposoauics counonorunueckuit onpoc Ha Temy «llonynsapHas onepanuonHas
cucrema (OC)». Bersicaunocs, uto 70% ucrnonszyror OC Windows, 50% OC Linux u 30%
OC FreeBSD. 30% ucnons3ytor OC Windows u Linux, 20% — OC Linux u FreeBSD, 5%
— OC Windows u FreeBSD. U 2% ucnons3ytor Bce 3 tuna OC. Haiitu:
(3 6a,11a) Cronbko % 4YEIOBEK HE MCIOL3YIOT HUKAKYIO U3 TePeYHCIICHHbIN
0cC?
(3 6ana) Cxonbko % 4venoBek UCIOIB3YIOT He MeHee 2x tunoB OC? (1o
obuieit popmyie, HOTOM NOACTABUTH 3HAYECHHS)
(3 6amna) Cronbko % uenoBek ucnosnbs3yot Toiabko OC Linux? (u300pa3uthb
MHOKECTBO Ha PUCYHKE)
(6 0asoB) Jlokazarb TOXKIAECTBO:

Ch=f _ Ak
ck T Ay
4
(6 6ass10B) Peuth ypaBHeHue: i B S5(4,3)S(4,2)

Px—2
(3 6anna) Heckonbko (yTOOMBHBIX KOMaH IPOBOAST TYPHUP B OauH Kpyr. Jlokakure,
410 B 1000 MOMEHT TypHHMpa HaWAyTCs KOMAaH[Ibl, ChIIPaBLIME K ITOMY MOMEHTY
OJIMHAKOBOE KOJIUYECTBO MaT4eH.

KounTpoabhas padora Nel
JlucuunnuHa: AUCKPETHAS MAaTEeMAaTUKA U KOMOMHATOPHBIE aJITOPUTMBI

Bapuanrt 4 (o1 0 10 30 6a/10B)
(4 6as11a) KakoBO 4KCI0 MATPUI] U3 T CTOJIOLIOB M S CTPOK C DJIEMEHTAMM U3 MHOMKECTBA
{-1, 0, 1}?
(3 6asnna) CxonbkuMu cnocobamu rpynmy u3 10 genroBek MOKHO pa3OUTh Ha ABE
rpynnsi no 3 u 7 yenosex?
(9 6annoB) CryneHueckas rpymnna, cocTosias U3 25 4eaoBeK, Hanucajgza KOHTPOIbHYIO
paboty, B KoTopoi Obu10 3 3amanus. BoiacHuiocs, uto 11 4denoBek peiiuau rnepsoe
3aganue, 13 uenoBek peunyid BTOpoe 3ajaHue U 16 yenoBek — TpeTbe 3ajaHue. 5
CTylleHTOB peumnu l-e u 2-e 3amaHud, § CTYAECHTOB pewwiu 2-¢ u 3-¢ 3amaHus, 0
CTYJIeHTOB — 1-e u 3-e 3a1anus. 3 CTy/IeHTa PELIHIN BCE 3a1aHusl.
(3 6aJii1a) CKONBKO CTYIEHTOB HE PELUIIM HU OJHO 3ajaHue?
(3 0as1a) Cxonbko 4eI0BEK PN POBHO 2 3ananus? (o obwei Gpopmyie,
MOTOM MOACTABUTH 3HAYEHUS )
(3 D6anna) CkoIBKO 4ENOBEK PElIiIn TOJIbKO 2-¢ 3amanue? (u300pa3uth
MHOKECTBO Ha PUCYHKE)
(6 6annoB) Jlokazats ToxkaecTBO (10 popmysie bunoma Heiotona):
\ TR ARCE =gl
(6 6as10B) Peuts ypaBHeHue: A;‘:}—’T = B(3) +B(4) + 22

(3 6aasa) B noxon nouum 20 typuctos. CaMoMy crapiiemy U3 HuUX 35 J€T, a caMoMy
mitazuemy 16 net. BepHo nu, uTo cpeau TYpHCTOB €CTh OAHOTOAKH?



Koutpoabuas padora Nel
JucuunnnnHa: JucKpeTHas MaTeMaTUKa U KOMOMHATOPHbBIE AJITOPUTMBbL

Bapuaur 5 (o1 0 10 30 6a/1110B)
(4 6as1a) CKONMBbKO CYIIECTBYET TPeX3HAUYHbIX 4Kces, MmeHbiux 500, B AecaTUUHOM
3aMMCH KOTOPBIX HET OAMHAKOBLIX LUpp?
(3 6asta) CxonbkumMu criocobamu rpynity U3 12 genoBek MOKHO pa3OUTh Ha J1BE
rpynmnsl 1o 4 u 8 uenosek?
(9 ©Oannos) CornacHO CTAaTHCTHKE HCMONbL30BaHMA HUHTepHET-OpaysepoB  60%
nosb3oBarenedl ucnonb3yor Chrome, 50% Firefox u 40% Internet Explorer. 30%
ucnonb3ytor Chrome u Firefox, 25% — Chrome u Internet Explorer, 20% — Firefox u
Internet Explorer. 1 10% ucnons3yrot Bce 3 Opay3epa. Halitu:
(3 6asna) Cxosbko % 4EI0BEK HE HCMOIb3YIOT HU OJIUH M3 NEPEUHCIICHHBIX
Opaysepos?
(3 6anna) Ckonbko % 4e/IOBEK MCHONB3YIOT POBHO 2 M3 MEPEUUCTIEHHBIX
Opaysepos? (1o o61eit popmyie, TOTOM MOACTAaBUTH 3HAYCHUS)
(3 6anna) Cxonbko % uenoBek ucnonib3yror Tosbko Firefox? (u300pa3zuth
MHOKECTBO HAa PUCYHKE)
(6 6as10B) Jlokazarb TOXKAECTBO:
Yok +1)Ck = (n+2)2" 1
Rt s(42)
it s(42)”
(3 6anna) B rpynne 25 ugenosek. Haliagyres nu cpeau HUX 3 4eiloBeKa, MpasIHYIOMIHX
CBOM JIeHb POXKCHUS B OJJUH Mecsi1l?

(6 6a.110B) Pemiuts ypaBHeHue:

KouTtpoabnas padora Nel
JlucuuruinHa: IUCKpeTHasi MaTeMaTHKa U KOMOWHATOPHBIE aITOPUTMBI

Bapuant 6 (o1 0 10 30 6a/10B)

(4 6as1a) Ha nnockoctu nexar 10 Touek Tak, 4TO HUKAKKE 3 U3 HUX HE JIeJKAT Ha OTHOM
npsiMoH. CKOJIBKO CYLIECTBYET TPEYTOJILHUKOB ¢ BEPIIHHAMYU B 3THX TOUKax?
(3 6as1a) Ckonbko /OB (HE0OsA3aTeIbHO MMEIOUINX CMBICI) MOJKHO COCTaBUTh U3 OYKB
cinoBa «MATEMATHKA» nipu ycioBUHU, 4TO BCe OYKBBI JOJIKHBI OBITH UCTI0/Ib30BAHbBI?
(9 6annos) Crynenueckas rpymnmna, cocrosimas u3 30 4enoBek, HaMuUcaga KOHTPOIbHYIO
paboty, B KOTOpO#i Ob110 3 3aaHUs, IPU HTOM Kaxk1bli pelui XoTs 0b1 01HO. BrisicHUII0CS,
410 12 yenoBek pemMian mnepsoe 3agaHue, 18 yenoBek pemuin BTOpoe 3agaHue v 19
4EJI0BEK — TPEThE 3a/1aHHe. 7 CTYIEHTOB pellIn 1-e u 2-e 3aganus, 11 cTyeHTOB peluim
2-e u 3-e 3ananus, 6 cTyneHToB — l-e u 3-¢ 3aganus.

a) (3 0amna) CkoabKO CTYICHTOB PELIMIIM BCE 3aaHUs ]

b) (3 6anra) CKONbKO YENOBEK PEIIMIN HE MeHee 2-X 3ajaHuii? (1o obuiei popmyne,

[OTOM I0JICTABUThL 3HAYEHUS)
¢) (3 6aina) CKOIBKO YENIOBEK PELIHIN TONBKO 3-¢ 3a1anue? (M300pa3suTh MHOKECTBO
Ha PUCYHKE)
(6 6anoB) /lokaszars ToxkaectBo (o ¢opmyne bunoma Herorona):
Yok +1)Ck = (n+1)2".

(6 6ass10B) Pernth ypaBHeHue: Chis = 243,5(s(3.2) + B(3))
(3 6asra) MoskHO 11 pa3inokuTh 44 mapHka Ha 9 Kydek Tak, 4T00bl KOJIM4ECTBO LIAPHKOB
B pa3HbIX Kyukax ObLI0 pa3anyHbiM?



Koutpoabuas padora Nel
JlucuunnnHa: JuCKpeTHas MaTeMaTUKa U KOMOMHATOPHbBIE AJITOPUTMbI

Bapuaunt 7 (o1 0 10 30 6a/1110B)
(4 6aaua) B CLIA npuHATO 3anuchIBaTh AaTy Tak: HOMEp Mecsla, HoMmep aHs u rof. B
EBporne ke cHauana uaeT uucio, notom Mecsil ¥ roj. CKoJbKo B rofty JHEH, 1aTy KOTOPBIX
HEIb3s IPOYUTATh OJHO3HAYHO, HE 3Has, KAKUM criocoOoM oHa 3anucana?
(3 6as1a) Monery 6pocaror 10 pa3. CkonbKo pa3HbIX NOCIEA0BAaTENLHOCTEH OPJIOB U
peLIeK MOKHO PH ATOM NOIYUYHUTh?
(9 6ansoB) B kaxaoi komHate OCOOHsKA CTOSAM OyKeThbl LBETOB, NPUUYEM, B KaKJOH
KOMHATE CTOSJ1 XOTs Obl O/IUH OYKET (B KOMHATE HE MOXKET ObITh JABYX OYKETOB OJJMHAKOBBIX
usetoB). B 30 komuarax crosiiu Oykers! po3, B 20 — reo3auk u 10 — xpusaurem. [lpu stom
B 5 KOMHAaTax CTOAJIU OJIHOBPEMEHHO M XPU3aHTEMBbI, U T'BO3IUKH, B 7 KOMHarax — W
XPH3AHTEMBI, ¥ PO3bl, B 9 KOMHATaX — M BO3JUKH, U PO3bl, B TPEX KOMHATAaX CTOSIIM BCE
Tpu Tura Oykeros. Halitu:
(3 6aauna) CxonbKo KOMHAT B 0COOHSsKe?
(3 6an1a) B ckoabKMX KOMHATaX CTOUT HE MeHee AByX OyketoB? (no obieit
(hopmyiie, IOTOM MMOACTABUTH 3HAYEHHUS)
(3 6ansa) B cxonbKHX KOMHATaxX CTOSAT TOJIBKO XpU3aHTEMbI? (M300pa3suTh
MHOKECTBO Ha PUCYHKE)
4. (6 6ann0B) Jlokasars ToKAECTBO: Yook — 1)CK = (n — 2)2" L.
4
(6 6as10B) Peuts ypaBHeHue: % = 3B(4) +s(4,2).

2x
(3 0basia) B wierkax tabnuipl 3 X 3 paccraiens uncna -1, 0, 1. Jlokaxure, 4yTo kakue-

TO [1B€ U3 8 CYMM I10 CTPOKaM, CTONIOLaM M JuaroHaasm OyayT paBHbL.

KonrTpoabnas padora Nel
JucuunnuHa: AUCKpPEeTHAas MAaTeMAaTUKA U KOMOMHATOPHBIE aTTOPUTMBI

Bapuaur 8 (o1 0 10 30 6a/1110B)

(4 6aa1a) Homep aBromo0mIIst cocTOUT U3 Tpex OykB aindaBura (ucnosbsyercs 12 Oyks) u
Tpex uudp: cHavana ujaer Oyksa, 3aTeM Tpu LU@pLL, a 3aTeM eule ABe OykBbl. CKOIBKO
CYLIECTBYET Pa3IM4HbIX HOMEPOB aBTOMAIINH?
(3 6aa) CxonbKo ¢10B (HEOOs13aTe/IbHO UMEIOIIUX CMBICIT) MOJKHO COCTAaBUTH U3 OYKB
cioBa « KODODOUIUEHT» npu ycioBuu, uto Bce OyKBbI JOIKHBI ObITh UCIIOIb30BaHbI?
(9 6amoB) U3 100 cTyieHTOB NEepBOro Kypca YHUBEPCHTETA aHIIMMCKUI S3bIK 3HAIOT 28
CTYleHTOB, HeMeLkuil — 30, ppaniysckuit — 42, aHrIUNACKUH 1 HEMELKU — 8, aHITIMHCKUi
u (pannysckuit — 10, Hemenkuil u (paHiy3cKuil — 5, Bce TpHU s3bIKa 3HAIOT 3 CTYIEHTA.
Haiitu:

(3 6as1a) CKOIBKO CTY/IEHTOB HE 3HAIOT HU OJMH U3 ITUX SA3bIKOB?

(3 6a/1a) CKOIBLKO CTYAEHTOB 3HAIOT pOBHO 2 si3bika? (o obuiei Gopmyie,

MOTOM HOACTABUTH 3HAYECHHS)
(3 0amna) CkonbKO YEJIOBEK 3HAKOT TOJILKO aHIIMHCKHI?  (M300pasuthb
MHOKECTBO HAa PUCYHKE)
(6 6as110B) Jlokazats ToskAeCTBO (110 popmyiie bunoma Helorona):
TI_o(2k — 1)CK = (n— 1)2n.

(6 6a/10B) Peuts ypasuenue: Copy = x(5(3,2) + B(3)).
(3 0anna) Jlokaxure, 4to B 000N KOMIIAHMM HAWAYTCsS JBa 4YeJIOBEKa, UMEIOLIUe
OJIMHAKOBOE YHCIIO JIPY3EH.



Homep Kpurepuii o1leHKH KOHTPO.IbHOI padoTbl No2 baJuibl
3aJaHus
1 PeriieHue 10Be/IeHO 10 KOHLA, BEPHO U 000CHOBaHO. ApudMeTHueckue 3
OIIHOKH OTCYTCTBYIOT.
PerieHue j1oBejieHO 10 KoHLA, BepHO U 06ocHOoBaHO. JlonyiiexHa 2
HecyulecTBeHHas apudmernueckas omnoKa.
Perienue 10BEJEHO O KOHIIA, HO OTCYTCTBYET ero 000CHOBAHUE HIIH 1
JIOTYIIIEHA cylIecTBeHHAs apuMeTHuecKas onbKa.
Perenue He BepHO, 11100 MPUBEEHO HEBepHOE 000CHOBAHO. 0
2 Pewienue goBeIeHO 10 KOHLIA, BEPHO u 000CHOBAHO. ApH(MeTHYECKHE 4
OLIMOKH OTCYTCTBYIOT.
PeriieHue 10Be/ieHO 10 KOHLIA, BepHO U 00ocHOBaHO. JlonyiieHa 2
HecyulecTBeHHas apudmernueckast omuoKa.
Petienue He BepHO, 100 MpUBeIeHO HeBEPHOE 000CHOBAHO. 0
3 Periienue 1oBe/ieHO 10 KOHLA, BEPHO U 000cHOBaHO. ApudMeTuueckue 6
O1IUOKH OTCYTCTBYIOT.
Pewenue noBeieHo 10 KOHLA, BepHO 1 000cHOBaHO. JlonyieHa 4
HecyuecTBeHHas apudmernyeckas oundka.
Perienue 10OBEJCHO [0 KOHIA, HO OTCYTCTBYET ero 000CHOBAHHE UM 2
JIOIYyIlIeHa cyliecTBeHHas apumMeTrueckas omubdKa.
PeliieHue He BepHO, IGO0 pUBE/IeHO HeBepHOe 000CHOBAHO. 0
4 PeriieHue 10Be/IeHO 10 KOHLA, BEpHO U 000cHOBaHO. ApudMeTHueckue 6
OIIHOKH OTCYTCTBYIOT.
PerieHue j1oBejieHO 10 KoHLA, BepHO U 06ocHOoBaHO. JlonyiiexHa 4
HecyllecTBeHHas apudmernueckas omuoKa.
Perienue 10BEJCHO 10 KOHIIA, HO OTCYTCTBYET ero 000CHOBAHUE HIIH 2
JIOTYIIIEHA CylIecTBeHHAs apuMeTHueckas omubKa.
Perenue He BepHO, 1100 MPUBEEHO HEBepHOE 000CHOBAHO. 0
5 PeliieHue oBejieHO 10 KOHLA, BEpHO U 000cHOBaHO. ApudmeTuueckie 11

OLIMOKH OTCYTCTBYIOT.

PeriieHue 10Be/ieHO 10 KOHLIA, BepHO U 00ocHOBaHO. JlonyiieHa 4
HecyulecTBeHHas apudmernueckast omuoKa.

PeliieHue 10Be/IEHO 10 KOHLA, HO OTCYTCTBYET ero 000CHOBaHHE UK 1
JIOTyIlleHa cyliecTBeHHas apudmeTrueckas omnbka.

PerieHue He BepHO, M0 nMpuBejieHO HeBepHOe 000CHOBAHO. 0

Hroro: 30 6an108

1. (3 6anra) Vicnonb3ys NMOIMHOMHAIBHYIO TeOpeMmy, HalTH Kod(duuueHt npu

Kounrposabuas padora Ne2
Jlucuunnuua: JUCKPETHAS MaTeMATHKA U KOMOMHATOPHLIE aJIrOPUTME]

Bapuant 1 (Maxcumym 30 6annoe)

t16p9 B

pa3noKeHUuu (\/§ —t* + Sp3)15.

[

(4 b6ama) B xopoOke HaxonsaTcs 3 KpacHbIX, 4 cHHMX M 2 3eieHbIX wapa. CKOIbKO

CYHIECTBYET crioco0oB BbIOOpa 6-Tu mapoB U3 kKopoOku. (IToctpouts cOOTBETCTBYIONLYIO
JnanHomy BeiOopy 1D u nHaiitu kodddunuenr)

3. (6 6annos) Haiitu 0011Mii YileH MOCIEA0BATENBHOCTH Ay st 1D f,(t) = (1 — t)é

4. (6 6arnoe) Haiitu sBHBIH BUT A,,, 3aganHoro OJIPC:
Apez — Apiz —8ay4q + 120, = 0,09 = 1,0, = 2,a, = 1.

5. (11 6annoe) Haiitu siBHBIA BuUn @, , 3amanHoro HIJIPC: a,,, + 2a,,; —8a, =
(-3)"a,=1,a, =-—1.



s
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Kontpoabunas pabora Ne2
Jlucuuniuuua: JUCKpPEeTHAsd MaTeMAaTHKA U KOMOMHATOPHBIE AJITOPUTMEI

Bapuaunr 2 (Maxcumym 30 6annos)
(3 6anra) Vcnonb3ys NOIMHOMHAIBHYIO TEOpeMmy, HaWTh kod(duuuent npu t'° B
pasnoxenun (1 + 2t — £y
(4 6anna) B nakere Haxonaatcs 3 KpacHbIX, 4 cuHUX U 2 3eneHblX 1apa. CKOJIBKO
CYILIECTBYET crnoco0oB BbOOpa 6-TH LIAPOB U3 MAKETa, €CAM CPeau BLIOpAHHLIX IIAPOB
ecTb wapsl Beex 1Beros. (Iloctpouth cooTBeTcTBYIOMYIO faHHOMY BhIGOpY [1D 1 Haiitu
koddduryent)
(6 6annos) Haiitu 061 4IeH MOCAEN0BATENLHOCTH A, juts ITD f,(t) = 3(1 + t)° — 2.
(6 6arnos) Haiitu saBHBIM BUI @, , 3axanHoro OJIPC: a,,3 + 19a,,, + 80a,;; —
100a,, = 0,a, = 5,a; = —10,a, = 10.
(11 6annos) Haittu siBHBIA BUI a,, 3aganHoro HJIPC: a, ., +a, = 6a,,, +5,a, =
1,a;, =5.

Konrpoabnas pabora Ne2
Jlucuunnuua: JUCKPETHAs MaTeMaTHKAa U KOMOMHATOPHLIE aJrOPUTMBbI

Bapuant 3 (Maxcumym 30 6arnos)
(3 H6ana) Ucnonw3ys MOAMHOMUANBLHYIO TeopeMy, Haiitu kod(dunuent npu al*h® B
Pa3nokKeHUU

(2a% - 3b - 5%5)".

(4 banna) B komenske nexar MoHeTs! : | pybis, 1 p., 1 p., 2p., 2 p., 2 p., 5 p., 5p. Cxonbko
cyuiecTByer crnocoboB Habpars 7 pybneil. (IloctpouTs COOTBETCTBYIOUIYIO JaHHOMY
Be1OOpy 1D u naiiti xodpduument)

(6 6annos) Haiitu 061IMii 4IeH MOCIEI0BATENLHOCTH Ay, s T1D f (t) = e >t + 2t — 1.
(6 6annos) HaliTu aBHBIN BUI A, 3aganHoro OJIPC:

Qniz +7ap40 +11a,,4 +5a, =0,y =1,2; = —3,a, = —31.

(11 6annos) Haiitu siBHBIN BU @,,, 3ananHoro HJIPC:

Anyz + Qpyq = 2a,+ 27 a5 = 2,4 = —2.

Konrpoiabuas padora Ne2
Jlucuuniouua: AUCKPETHAsg MaTeMaTHKA U KOMOMHATOPHLIE aJIFOPUTMEbI

Bapuant 4 (Maxcumym 30 6arroe6)
(3 6anra) Wcnonb3ys NMONMHOMUANBLHYIO Teopemy, Haitu koddduuuent mupu t3° B

90
pasioKeHuu (tz\/g —5vV2 + tlS) ;

(4 b6anra) B xopobke nexut 1 cuuuil, 2 kpacHbix H 4 xeaTbiXx KyOuka. CKOIbKO
CyllecTByeT crnocoboB BbiOparh 5 KyOukoB. (IlocTpourh COOTBETCTBYIOULYIO JaHHOMY

BeiOOpy 1D u Haiitn koddduuent)
3 1

o T aos
(6 6annos) Haittu siBublil BUJ @y, 3ananHoro OJIPC: ay, 3 + 3a,42 — 220,41 — 24a, =
0,ay = 5,a; = —15,a, = 25.

(11 6anos) Haiitn siBHBIH BHI @y, 3aaanHoro HIIPC: a, ., = 3a,41 + 10a, + 3%, ap =
—-3,a, = 3.

(6 6annos) Haiitu o01imii 4iieH mociaeaoBarenbHocT a, wist [0 f,(t) =




Kontpoabunas pabora Ne2
Jlucuuniuuua: JUCKpPEeTHAsd MaTeMAaTHKA U KOMOMHATOPHBIE AJITOPUTMEI

Bapuanr 5 (Makcumym 30 6annos)
(3 6arna) Vcnosb3ysl MONMHOMMANBLHYIO TEOpeMy, HailTh koddduument npu z3y> 8
paznoxenuun (4z + 5y —m)?0.
(4 6anna) B komenbke jnexxat MoHeTsl: 1 pyOas, 2 p., 3 p., 5 p., 10p. Ckonbko cyiecTByeT
criocoboB Habpatb cymMmy B 18 pybOueit. (IlocTpouts COOTBETCTBYIOLLYIO JaHHOMY BLIOOPY

I1® u naittu ko3 PuumeHT)
1

(9+1)3

(6 6banroe) Haiitu siBHBI BUJ a4, 3ananHoro OJIPC: a3 —4a,4, — 11la,41 + 30a, =
0,&,0 - 5, {11 - _13, a,z == 19.

(11 6annos) Haiitu siBHbII BUA a,, 3agannoro HJIPC: a,,, = 3a,4, +4a, + 47" ap =
2,a, = 4.

(6 6annos) Haiitu o01imii 4iieH mociaeaoBarenbHocT a, wist [0 f,(t) =

Konrpoabnas pabora Ne2
Jlucuunnuua: JUCKPETHAs MAaTEMATHKA U KOMOMHATOPHbIE aJIrOPUTMEI

Bapuaunrt 6 (Maxcumym 30 6arnos)
(3 6anra) Ucnonb3ys NOIMHOMHAILHYIO TeOpeMmy, HaWTtu kod(uuuent npu t'° B
pasnoxkenun (15t1° — t8 +t + 1)35.
(4 6anna) B smuke nexar 2 CUHUX, 2 KpacHbIX, U 3 »kenthiX mapa. CKoJIBKO CYHIECTBYET
crioco6oB BbIOOpa 5 1mIapoB, MPH YCIOBHH, UTO ILIapa KaXIOro IBeTa JOJLKHO OBITH 110
onHomy. (IToctpouts coorsercTByIOLY10 HaHHOMY BhIOOpY 1D 1 HaiiTh koddduumenT)
(6 6annos) Haiitu o61miuii wieH nocnenosarensHocTu a, s O f,(t) = In(1 + 2t?)
(6 6bannos) Haittu siBHBIN BUI @, 3ananHoro OJIPC: a,.3 —4a,4» —3a,41 + 18a, =
0,ap =3,a; = —4,a, = —1.
(11 6awnos) Haiitu sBHBIA BUI @, , 3amannoro HJIPC: a,.,; —3a, = (n+ 1)2", a,
1/4.

Kontpoasuas pabora Ne2
Jlucuuniuna: JUCKpeTHasg MaTeMaTHKa U KOMOMHATOPHBIE AJITOPUTMEI

Bapuanr 7 (Makcumym 30 6annos)
(3 6arra) Vcnonb3ys NMOJMHOMMABHYIO TeopeMy, Haiith kod(duuuent npu a'?b® B

pasiioKeHUU (3\/5&4 —15a® +b — 1)15.
(4 6ana) B xowmenske nexar moHetsl: | pybns, 1 p., 1 p., 1p., 2 p., 2 p., 5 p.. Cxonbko
cylecTByeT crocoboB Habparb cymmy B 5 py6ueil. (IlocTtponths COOTBETCTBYIONIYIO

JnanHomy BeiOopy 1D u nHaiitu kodddunuenr)
4

(1+4¢2)2°

((6 6amnos) Haitu sBHbIE BUA Ay, 3amanHoro OJIPC: a,,3 — 12a,42 + 29a,41 +
42a, = 0,ap = 4,a, = —3,a, = 17.

(11 6annos) Haiitu saBHBIN BUA Q,,, 3anannoro HIIPC: a,.; — 5a, = 2™ — 3",q, = —1.

(6 6annoe) Haiitu 0011Mii 4iIeH MOCIEI0BATENbHOCTH A, Atst [1D f,(t) =



Kontpoabunas pabora Ne2
Jlucuunuuna: JUCKPETHAsg MaTeMaTHKa U KOMOMHATOPHLIE aIrOPUTMEI

Bapuaur 8 (Maxcumym 30 6annos)
1. (3 6ama) Vcnonb3ys NOIHHOMHAILHYIO TEOpeMy, Haiitu kod(duuuent npu x? B
pasnoxkenun (x° —x —e?)?0,
2. (4 6anrna) B uBeTouHOM MarasuHe octanock 5 po3s, 6 repbep u 5 xpusanrem. Haiitu uncno
croco00B cOCTaBUThL OYKET U3 9 1IBETKOB, €CJIM B HEM JJOJDKHO COAEPKATHCS 110 KpaiHel
mepe 2 posbl, 1 repbepa u 3 xpusantembl. (IlocTpouTh COOTBETCTBYIOIIYIO JaHHOMY

Be1OOpy 1D u naiiti koo duument)
3. (6 6annos) Haiitu o61uii 4iieH MOC/IeI0BaTelIbHOCTH A, s [1D f, (t) = 2In (TZE) -7
(6 6annos) Haiitu sBHbIl BUA a, , 3agmannoro OJIPC: a,,; —16a,., + 55a,,1 +

72a, = 0,ay = 5,a; = —6,a, = —12.
5. (11 bannos) Haiitu siBHBIN BUI @, 3aganHoro HJIPC: a,,, —3a,.1 + 2a, =n,ay =
_1, ﬂ.l = _1.

Kadenpa npuknaanoil unpopmMaTuKi U TEOPUU BEPOSITHOCTEH

KoMIuieKT BApHaHTOB JOMAIIHUX NPOBEPOYHBIX PadoT

Kputepuu o1leHKH: BEpHO BLIIOIHEHHOE AOMAllIHEE 3ajaHie OLeHHuBaeTcs B 1 Oa.

Jomamuee 3ananue Nel
JlucuunnnHa: AUCKPETHAsE MATEeMATHKA U KOMOMHATOPHBIE AJITOPUTMBI

3apanue 1.1. Jlano A = {a,b,c,d}, n=4, r =3 . Haiitu Bce (nr)-BbIOOpKH 151
MHOIKECTBA A U BBINUCATH UX.

3apanue 1.2. HaiiTi KoJM4ecTBO BCEX S5-TU 3HAYHBIX YHUCE!L.

3apanue 1.3. CkoabKuMHU CIOCOOaMH MOKHO Pa3MECTUTD 8 HEIOBEK HA 8-MH CTYJIbSX.

3ananue 1.4. B cTtyaendeckoi rpymmne, COCTOALIEH U3 25 yUeHUKOB, IIPU BLIOOPE CTAPOCThL
19 uyenoBex MPOroiOCOBANO «3a» BBLIIBUHYTYI) KaHAMAATYPY, 2 UEIOBEKa MPOroi0COBaiu
«1poTUB» U 4-po Bo3aepKaIuch, CKOJIBKUMH CIIOCOOAMU MOTJIO ITPOMTH JAHHOE TOJI0COBAHUE.

Jlomamnee 3aganmne Ne2
JlucuuInHa: JMCKPETHASI MATEMATHKA U KOMOMHATOPHBIE JITOPUTMBbI

3ananue 2.1. Kaxkoro umcio marpuil U3 n  CTPOK U m CTOAOLIOB € JJIEMEHTAMU U3
mHoxkectBa {0,1}.

3ananue 2.2. bpocator 3 urpanbHbie KOCTH (¢ 6-TblO rpaHsiMu Kakas). CKOJIbKUMH
cnocobaMM OHHM MOTYT yHacTh Tak, 4TOObl JMOO BCE OKAa3aBUIMECS! CBEPXYy IpaHu ObLIH
OMHAKOBBIMH, MO0 BCE MONAPHO Pa3HBIMH.

3apanue 2.3. Y aummuaH NOpUHATO JaBaTh JAETAM HECKOJIbKO MMeH. CKOJIbKUMH
criocobamMy MOKHO Ha3BaTh pedeHKa, eciiu eMy J1aloT He Oosiee 3-eX UMEH, a o011iee YUCiI0 UMEH
- 300. (Pemuts 3anauy aByms crioco0aMu, KOrja pas3jidyaloiuecs MmopsjakoM MMEHa CYUTAIOTCS
Pa3IMYHBIMU U KOT/Ia TAKME UMEHA CUUTAOTCA OJUHAKOBBIMHU).



Jlomamnee 3aganmne Ne3
JlucuumanHa: JMCKPETHASE MATEMATHKA M KOMOMHATOPHbBIE alIrOPUTMBbI

3agauue 3.1. Jloxasats TOKIECTBO Y-y k(k — 1)C(n, k) = n(n — 1)2" 2,
8
3ananue 3.2. Haiitu cpeanuii wieH pasioxeHus (\/E — \/F) .

3ananue 3.3. Jlokasars TOXIECTBO Y1, ﬁ Cn k) = i (2n+t — 1),

Jomamnee 3aganne Ned
JlucuuniuHa: AMCKPETHASI MATEMATUKA U KOMOWHATOPHbBIE aJITOPUTMBbI

3ananue 4.1. CocrtaButh Tabmumy mis uucen bemna nns n = 6,7,8,9,107 Ucnonb3ys
CBOJCTBA:

1)B(0)=1,

2) B(n) = ¥ S(n, k)

3)B(n+ 1) = )7, C(n,)B(D).

3ananue 4.2. CocraButh Tabnuny uyucen Crupnunra Il poxa s n = 5,6,7,8, ucnons3ys

YCIIOBHS:
1)S(0,0) =1,
2)S(n,0) =0
3)S(n,n) =1,

3)S(nk)=S(n—1L,k—1)—kS(n—1,k), npu0 < k < n.
3ananue 4.3. CocraButs Tabnuny uncen Crupiaunra I poga ucnosbs3ys ycioBHs:

1)s(0,0)=1,
2)s(n,0) =0
3Hsnn)=1,

I)smk)=s(n—Lk—1)—(n—1)s(n—1,k), npu0 < k < n.

3ananue 4.4. Jlano wmuoxectse {AB,C,.D}. Iloacuurarb komu4ecTBO CrnocoOOB
p&BGHeHHﬂ JAHHOI'O MHOXKECTBA HA BCEBO3MOMKHLIE IMTOIMHOMKECTBA.

3apanue 4.5. Haiitu koopduimentsr npu x, x%, x* B paznoxenun [x],, .

Jomamnee 3axanue Ne5
JlucrunnuHa: IMCKPETHASI MATEMATUKA U KOMOMHATOPHBIE AJITOPUTMBI

3ananue 5.1. HaliTu 4muCII0 HEIBIX MOJOKUTENIBHBIX Yuces, He npeBocxoasimuii 1000 u ne
AEJANIUXCA HA HA onHO 13 unucen 6,10,15.
3ananue S5.2. Ilo pesynsratam onpoca 10 4enoBexk O mnpeanouTeHusx (GpykToB
BBLIACHUJIOCH, YTO:
e ( uenoBeK JII0AT anelbCUHbIL,
e 5 4ejoBeK NHOOAT KUBH,
e 5 YelnoBeK JI00ST HePCHKH;
e 3 yejoBeka 0T anenbCUHbl H KMBU;

4 venoBexa JHOOST ANEIbCUHBL U IEPCUKH;

2 yenoBeka 00T KUBU U EPCHKH;

e | yesoBeK JIOOUT anelbCHHBI, KHBH U EPCUKH.
[Toncunrars, CKONBKO YEIOBEK:

- He JI00AT TakuxX (PpyKTOB;

- IPE/IIOUNTAIOT B TOUHOCTH JIBa BUJa (PPYKTOB;
- 00T HEe MeHee 2-X BUJIOB (PPYKTOB.



3ananue 5.3. B crynenueckoi rpynmne 25 yenoBek, U3 HUX |1 yenoBek noiot, 9 - TaHIYIOT,
14 — COUMHSIOT CTUXH, 3 YEJTOBEKA M TAHIIYIOT U MOIOT, 4 YelOBEeKa MOKT U COMMHSIOT CTHXH, 3 -
TAHLYIOT H COUYMHSAIOT CTUXHU U | 4enoBek o0nanaeT BCeMH TpeMsl TaJlaHTaMu.

Haittu N(0),N(1),N(1),N(2),N(2),N(3),N(3)

Jomamnee 3aganne Ne6
JlncrumnmHa: AUCKPETHAs MAaTeMaTUKAa U KOMOMHATOPHBIE aITOPUTMBI

3apanue 6.1. Cxoibko C10B (HE00A3aTEIIbHO UMEIOIIUX CMBICIT) MOKHO COCTABUTD U3
oyxs cinoBa «KATAKOMBA» nipu ycinoBun, 4to Bce OyKBbI JOJIAKHBI ObITH HCIOIb30BAHbI?

3apanue 6.2. B xonozne 36 kapr (4 mactu, 9 kapT kaxa0# Macti). CKOIBKHUMU
criocobamMu MOJKHO BBIOpaTh 3 KapThl ¢ OHUM HOMEPOM U 2 KapThbl — ¢ Apyrum?

3ananue 6.3. Crynenudeckas rpynma, cocrosias u3 20 yenoBek, Hanucana KOHTPOIbHYIO
paboty, B koTopoii 0bu10 3 3aaanus. BeisicHuinocs, uto 9 4yenoBek pemiu nepsoe 3aaanue, 10
4eJIOBEK PeLIM BTOpOe 3a/iaHue U 12 uenoBek — TpeThe 3aganue. | cryaeHt pewm 1-e u 2-¢
3afanus, 3 CTy[eHTa peluin 2-¢ ¥ 3-€ 3aaHus, 5 CTyIeHTOB — 1-¢ u 3-e 3aanus. 2 cTyleHTa
pEeLLnIIU BCE 3a/JaHusl.

CKOJIBKO CTY/IEHTOB He pelnii H1 0HO 3afaHue? CKONbKO YeNOBEK PELINIM POBHO 2
3ananus? (no odwei dhopmyie, IOTOM MOACTAaBUTS 3HaUeHUs) (CKOMBKO YelI0BEK Pelnin
TOJBLKO 2-¢ 3aanue? (1300pa3uTh HA PUCYHKE).

3ananue 6.4. loxasats Toxxaectso (1o popmyne bunoma Herotona):
n

Z(Zk +1Ck = nm+1)2"
k=0
A3 Px—q
3aganue 6.5. Pemnts ypaBHeHue: = (5(4,3) - 5(4,2) + 21)

x2-7x+12  Py_,
3apanue 6.6. B marasun npusesnu 25 AuKoB 010K TPeX COPTOB. B kax oM siuke
nexkar 1610k ofgHoro copra. Ilpoaasen yTBepKaaeT, 4T0 y HEr0 HET ACBSITH SILIUKOB C
s01okamu oiuHakoBoro copra. He ommbaercs nu on?

Jlomamnee 3aganue Ne7
JlucuMnInHa: JUCKPETHAS MATEMATHKA M KOMOMHATOPHBIE aJITOPUTMEI

3apauue 7.1. Boruucnuts (a + b + ¢)S.
3ananue 7.2. Haiitu koo dunments: npu t* B pasnoxennn (z + t* + t7)° npu k=17, 8,
40.

Jlomamnee 3a1anue Ne8
JlucuuninHa: AUCKPETHAS MATEMATHKA M KOMOMHATOPHBIE aJITOPHUTMEI

2k
3aganue 8.1. Haiitu [1® f,.(x) mis nocnenosarensuoctu {3C(r, k) + k + 1 + %}, k >

0, ucnonb3ys TaOIUYHBIEC 3HAYCHUS.
3apanue 8.2. Haittu nocnenosarensuocts ais [1® f,(x) = (1 + )%

3aganue 8.3. Haiitu [I® g f,(t) = (1 +s5)* 1npu 1) s=-s,
a=-—1. ; 2) § = —s,
a=-n..

3ananue 8.4. Haittu nocnenosarensuocts ais [ f(t) = In(i).



Jlomamnee 3aganmne Ne9
JlucuumanHa: JMCKPETHASE MATEMATHKA M KOMOMHATOPHbBIE alIrOPUTMBbI

3ananue 9.1. Haittu [1® nocnenosarensHoctu a, = na™,n = 0,1,2,...
3ananue 9.2. OnpenenuTb, CKOILKMMHU CIIOCO0AMHA MOXKHO 3aIUTATUThL 8 KOTIEEK MOHETAMHU
no 1,2,3,5,7 konteex. Mcnonwzosats [1D.

Jlomamnee 3aganue Nel(
JlucHuIInHa: JMCKPETHASI MATEMATHKA M KOMOMHATOPHBIE alIrOPUTMBbI

3ananue 10.1. Haiiti ob1uee peteHue pexyppeHTHBIX COOTHOLLIEHUH
Aniz = 604z — 11ay4; + 64a,.
3ananue 10.2. Haiitu penienue peKyppeHTHBIX COOTHOLLEHUI
Aniz + iz —Anp1 — a8, =0, ap=1, a1 =2,a3=3.
3ananue 10.3. HaiiTu pemenue peKyppeHTHBIX COOTHOLLIEHHH

1 s
an+2 = an+1 _Zan + 2 n, ao - 1, al - 3/2

KoMILieKT 3K3aMeHALIMOHHBIX OMJIETOB

JucuunnuHa: QUCKpETHAS MaTeMaTHKA U KOMOMHATOPHBIE aJITOPHTMBI

3K3AMEHALIMOHHBIA BUJIET Ne 1
1 Bompoc
Omnpenenenue MHOXKECTBA, MOLIHOCTH MHOMKECTBA, NPSIMOrO MPOU3BEINCHUS
MHOJKECTB, MOJMHOXKECTBA, OyineaHa. llpaBuimo cymMMbl M NpaBUIIO HPOM3BEICHUS
muoskecTB. [Ipunnun J{upuxne, 06o6mennstii npunuun Jupuxie.
2 Bompoc
Pemenue 3anauu o 6ecnopsakax.

CocraBurellb 2.C. Conuu
3aseayrouuii kadenpoi K.E. Camyiinos

3K3AMEHALIMOHHBIA BUJIET Ne 2
1 Bompoc
Bribopka o6beMa r 13 n 21eMEeHTOB, TUIlbl BbIOOpoK. Onpeznenenue U GopmyJisl
(c moxa3aTenbCTBOM) Il MX YHCHIA: pasMElLICHHE, pa3sMELEHHE C MOBTOPCHUEM,
COYETAaHUE, COYETAHUE C TIOBTOPEHUEM, [IEPECTAHOBKA, MYILbTHMHOKECTBO
2 Bompoc
@®opmyna Juls BBIMHCIEHHMS 4YHCIA MPEIMETOB, 001aJal0MMUX POBHO N
CBOMCTBaMH (C JIOKA3aTeIbLCTBOM + 0KA3aTEILCTBO JIEMMBI ).

CocraBurellb 2.C. Connu
3aseayrouuii kadeapoi K.E. Camyiinos



3K3AMEHAIIHOHHbIﬂ BHUJIET Ne 3
Bomnpoc
OCHOBHBIE TOKIECTBA, CBS3aHHBIE C YUCIOM coudeTaHuil (4 TokKaecTBa C
JI0KA3aTeJILCTBOM).
Bomnpoc
®opmyna 1 BEIMUCIEHUS YUCIA IPEIMETOB, 00IaJal0UX HE MEHee yeMm, k
CBOMCTBaMH (C JIOKA3aTEeIbLCTBOM).

CocraBurelib 2.C. Conun
3asenyromuii kadenpoi K.E. Camyiinos

3K3AMEHAIIMOHHBIN BUJIET Ne 4
Bormpoc
bunom HproToHa (C 10Ka3aTENBCTBOM).
Borpoc
Pemienue 3ajaum 0 BCTpeyax.

CocraBurelb 3.C. Conuu
3asenyromuil kadeapoi K.E. Camyiinos

3K3AMEHAIIMOHHBIN BUIET Ne 5
Bomnpoc
CroiicTBa OuHOMHANIBHLIX KOY(D(GHUUHEHTOB (5 CBONCTB C 10Ka3aTEILCTBOM).
Bormpoc
[TonmHomuansHas Teopema (¢ 10Ka3aTeabCTBOM).

CocraBurellb 2.C. Connu
3asenyromuii kadenpoi K.E. Camyiinos

3K3AMEHALIMOHHBIN BUIET Ne 6
Bomnpoc

Tpeyronsuuk Ilackans. CsolictBa TpeyronbHuka Ilackans (cBoiicTBO
IIECTUYTOIBHUKA C JI0KA3aTEeNILCTBOM).
Bomnpoc

®opmanbhbrii crenenHoi pajg (PCP). Onpenenenue npousBoasiei GpyHKIUN
(ITd). Cpoiictea [I® u ®OCP: cinoxenue, ymHoxkenue, nubdepeHupoBanue,
UHTETPUPOBAHUE.

CocraBurelb 3.C. Conuu
3asenyromuil kadeapoi K.E. Camyiinos



3K3AMEHAIIHOHHbIﬂ BUJIET Ne 7

Bomnpoc

Pazbuenue muokecrsa. Yucna Ctupnunra II poga. @opmyiia aist BeIMUCIEHNS
uyucen Crupsunra Il pona uwepes npeasinyime (¢ gokasarenscrsom). @opmyna as
Beiuucienus uucesn Crupnunra Il poaa uepes cymMmy HpOM3BEAEHHUSA COUCTaAHUH M
npeapiaymux uucen Crupnunra Il pona (¢ nokazarensctBom).
Bomnpoc

3agada 0 B3BELUIMBAHUM,

CocraBurelib 3.C. Conun
3asenyromui kadenpoi K.E. Camyiinos

3K3AMEHALIMOHHBIN BUIET Ne 8
Bomnpoc
Yucna benna. PekyppeHTHOE COOTHOLIEHUE [UlA BhlYMCIeHUs yucen bemna (¢
JI0Ka3aTeILCTBOM).
Bormpoc
M3Baeuenune KBaapaTHOrO KOpHs ¢ noMouisio [1d.

CocraBurelib 2.C. Conun
3asenyromui kadenpoi K.E. Camyiinos

3K3AMEHALMOHHBIN BUJIET Ne 9
Bomnpoc
Yucna Crupnunra [ pona. @opmysa s Berurcienus yucen Crupiunra I poga
(c 10Ka3aTeNnbCTBOM).
Bormpoc
Haxoxnenue tabnuuneix [10.

CocraBurellb 2.C. Conuu
3aseayrouuii kadenpoi K.E. Camyiinos

IK3AMEHAIIMOHHBIN BUIET Ne 10
Borpoc
bessnakoBele umcna Crupnuura [ poma. Dopmyna [Uist  BBIMUCIEHUS
Oe33nakoBbix yucen Crupaunra | posa (¢ 1okazarenscTBOM).
Bomnpoc
Pemenue 0JHOPOIHBIX JIMHEHHBIX PEKYPPEHTHBIX COOTHOUIEHUH Teopema 00
o01iemM BUE pelIEHUs PEKYPPEHTHOrO COOTHOLIEHH S nopsiaka K (¢ 1oka3aTenscTBOM).

CocraBurelb 2.C. Conun
3aseayrouuii kadeapoi K.E. Camyiinos



3K3AMEHAIIMOHHBIN BUIET Ne 11
1 Bompoc
®opmyiia BKIOUEHHH W UCKITIOYEHUH (C 10Ka3aTeIbCTBOM).
2 Bonpoc
PelieHre HEOTHOPOHBIX TMHEHHBIX PEKYPPEHTHBIX COOTHOLICHHH METOA0M
npou3BOsAIMX  (QyHKUMH. (B KauecTBe oObsicHenust Haitu pewenue HIIPC,
pa300paHHOro Ha JIEKIHNU).

CocraBurellb 2.C. Conuu
3asenyromuii kadenpoit K.E. Camyiinos

SK3AMEHAIIMOHHBINA BUIET Ne 12

1 Bompoc
Pemenune 3anauu o Gecropsakax.
2 Bomnpoc

Yucna Oubonauuu. Pexyppenrnas dopmyna s uucen Pubonayun.
Brruucnenue sisHoit popmyiisl 1uist unces @ubonaquu.

CocraBurelib 3.C. Conun
3asenyromuii kadenpoi K.E. Camyiinos

IK3AMEHAIIMOHHBIN BUJIET Ne 13
1 Bompoc
Yucna Karanana. Pexyppentnas ¢popmyna uncen Karanana. Haxoxaenue I1®,
ABHON (OPMYIIBI U YIPOILLEHHOIO PEKYPPEHTHOIO COOTHOLIEHU 11 ynucen Karanana.
2 Bompoc
I'eneparis KoMOMHATOPHBIX OOBEKTOB: IEPECTAHOBKH, COMETAHU, pa3OueHus
4MCIIa, NOJAMHOKECTBA.

CocraBurelib 2.C. Conuu

3asenyromui kadenpoi K.E. Camyiinos

Kputepuu oneHku:
(8 coomeemcmeuu ¢ oelicmayroweti HopmamueHou 6a3oil)

Bonpoc 1 — 10 6annoB 3a npaBUILHBIN OTBET;
Bonpoc 2 — 10 6annoB 3a npaBUILHBIH OTBET.



10.
5 8
12
13.
14.

15,

Kadenpa npuxnagnoit uHGOpMATUKUA U TEOPUU BEPOSITHOCTEH

Bonpocs! 115l KOJIOKBUYMA

ﬂHCL{HHHHH‘&Z JUCKPETHAA MATCMATHUKA U KOM6HH&TODHLIG AJITOPHUTMBEIL

Onpenenenne MHOXKECTBA, MOLIHOCTH MHOMKECTBA, MPSMOr0O MPOU3BEIEHUS] MHOMKECTB,
OAIMHOsKeCTBa, Oyneana. [Tpasuno cymmsl 1 npasuno npoussenenus. [punnun Jupuxie,
00001eHHbIN npuHLKI [(upuxie.

Bribopka o0bema 1 U3 n 37eMEHTOB, TUIlbl BeIOOpOK. Onpexpenenue u Gopmylibl (C
JI0Ka3aTeIbCTBOM) JUIs UX YHUCHIA: pa3MelleHHe, pa3MenIeHHe ¢ IOBTOPEHHEM, COUETaHHUE,
COUETaHME ¢ NOBTOPEHHUEM, IEPECTAHOBKA, MYJIbTHMHOMKECTBO.

OcHOBHBIE TOXK/JIECTBA, CBI3aHHBLIE € YMCIOM codeTtaHud (4 ToxKOecTBa ¢
J10Ka3aTeNbCTBOM).

bunom HetoToHa (¢ qoka3aTenbCTBoOM).

CaoiicTBa OMHOMUAIBHBIX KOYD(ULHEHTOB (5 CBOHCTB C 10KA3aTEILCTBOM).
Tpeyronbuuk [Tackans. CeoiicTBa TpeyronbHuka [lackans (CBOHCTBO 1IECTHYTOJIBHUKA C
J0Ka3aTeIbCTBOM).

Pa3buenne muoxecrsa. Yucna Crupnunra Il pona. ®@opmyna ajis BBIUHCICHUST YUCEI
Crupaunra Il poga yepes npeabiayiue (¢ gokasaTeabcTBOM). Dopmyia s BHIYUCIEHUS
yucen Ctupiunra Il poga uepes cyMMy NpousBeieHUs COUETaHUI U NPEAbLAYIIUX YUCE
Crupnunra Il pona (¢ 1oka3aTensCTBOM).

Yucna bemna. PexyppeHTHOe COOTHOLIEHME Ui BblUMCIeHHMs uucen bemna (¢
J10Ka3aTelIbCTBOM).

Yucna Crupnuura I poma. ®opmyna s BeiuuciaeHus uucen Crupnunra | poga (¢
JI0Ka3aTebCTBOM).

bessnakoseie uncna Crupaunra I poga. @opmyna uist BoiuuciaeHus 0€33HaAKOBBIX YUCEN
Crupnunra [ poaa (¢ 10Kka3areabCcTBOM).

Qopmya BKIIOYEHHH U HCKITIOUEHUH (C 10Ka3aTeIbCTBOM).

Pemenue 3apaun o Gecriopsakax.

@opmyna Ul BBIMUCIECHUS 4UCIa IPeIMETOB, 00aaroliux poBHO h CBOMcTBaMu (c
JI0Ka3aTelbCTBOM + J0KA3aTe/IbCTBO JIEMMBI).

®opmyiia 115 BBIYMCIICHUS YUCIa MPEIMETOB, 00J1a1alouX He MeHee yeM, k cBoiicTBamu
(C 10Ka3aTEILCTBOM ).

Peuienne 3amaum o BcTpeyax.



10.

11

14.

5.
16.
17.

18.
19,
20.
21

22,

Kadenpa npuknaanoil unpopMaTuKi U TEOPUU BEPOSITHOCTEH

Bomnpocsl K 3k3ameny

)__II/ICI_IHI'[J'II/IHHZ JUCKPETHAaA MAaTEMATHKA H KOMSHH&TODH]:IC AJITOPHTMBI

OnpeneneHue MHOMKECTBA, MOIIHOCTH MHOKECTBA, MPSIMOTrO MPOU3BEICHUS MHOMKECTB,
noaMHokecTBa, Oyneana. [lpaBuno cymMmbl M NpPaBHUIO TNPOU3BEACHUSI MHOMKECTB.
[Mpunuun Aupuxne, o6o0uiennsiii npunuun Jupuxie.

Bribopka obbema r w3 n snemeHTOB, Tunbl BbeIOOpOK. Omnpexnenenue u popmynsr (¢
J10Ka3aTeNbCTBOM) JIUIS UX YHUCIIA: Pa3MEIICHHE, Pa3MEILIEHUE C TOBTOPEHHUEM, COUCTAHHE,
COUETaHHE ¢ MOBTOPEHHUEM, IEPECTAHOBKA, MYJIbTUMHOKECTBO.

OcHOBHBIE TOXKIECTBA, CBI3aHHLICE € UYHCIOM coderaHuii (4 ToxaecTBa ¢
J10Ka3aTebCTBOM).

Bunom HerotoHa (¢ 10Ka3aTe/IbcTBOM).

CaoiicTBa OuHOMHANIBHBIX KO (ULIHEHTOB (5 CBOHCTB € 10Ka3aTEILCTBOM).
Tpeyronsuuk Iackans. CpoiictBa TpeyronbHuka Ilackans (CBOHCTBO MIECTUYTOJIBHUKA C
J10Ka3aTeNbCTBOM).

Paz6uenue muoxecrsa. Yucna Crupnunra Il pona. @opmyna a1 BBIUHCICHHUS YUCEN
Crupnunra Il pona uepes npeasiayiue (¢ JokasaTesbeTBOM). @opmyia i1 BEIMUCIEHUS
yucen Ctupnunra Il poga uepes cyMMy npousBe/ileHus coueTaHuil U NpeabLayIIX YUCe
Crupnunra Il pona (¢ nokasarenbcTBOM).

Yucna bemna. PexkyppeHTHOe COOTHOLIEHHME JUIs BBIUMCICHMs uucen besa
(c MOKa3aTEILCTBOM).

Yucna Crupnunra [ poma. ®opmyna ans Beruvcnenus uucen Crupnunra [ poxa
(C 10Ka3aTENbECTBOM).

bessnakossie unciaa Crupaunra I poga. @opmyna st BoruucaeHus 0€33HAKOBBIX YUCEN
Crupnunra [ popa (¢ 10Ka3aTeasCTBOM).

. @opmyna BKIOYEHUH U UCKIIOYEHHH (C 10Ka3aTEILCTBOM).
12.
13.

Pemenne 3anaum o Gecropsigkax.

@opmyna Ui BBIYUCICHUS YHCIAa IPEeAMETOB, 001afaloliux poBHO n cBoicTBaMH (¢
J10Ka3aTelbCTBOM + J0KA3aTE/IbCTBO JIEMMBI).

®opmyna U1 BBIYUCICHHS YUCIA IPEAMETOB, 00s1agarommx He MeHee yem, k cBolictBamMu
(c 1OKa3aTeILCTBOM).

Peuienne 3amaum 0 BCTpeuax.

[TonunomuanbHas Teopema (¢ J0Ka3aTeIbLCTBOM).

®opmanbubiii creneHHoil pag (PCP). Onpenenenue npouspozsiueid ¢yuxuuu (I1D).
Caoiicta I1® u ®CP: cnoxkenue, ymuoxenue, nuddepeHuupoBaHie, HHTErPUPOBAHHUE.
3ajaua o0 B3BEIIUBAHUH.

W3Bieyenue KBajipaTHOrO KOpHs ¢ nomotsio [1D.

Haxoxnenne tadnnuneix 1O,

Pemenue oqHOpPOAHBIX IMHEHHBIX pEKYPPEHTHBIX cooTHOLIeHHH Teopema 06 obiiem Bue
peLLeHus: PEKYPPEHTHOIO COOTHOIIEHUS IopsA/Ka K (¢ 10ka3aTenscTBOM).

Pemienne  HEOJHOPOJAHBIX  JIMHEHHBIX  PEKYPPEHTHBIX  COOTHOLIEHHH  METOI0M
npou3BoAsaMX GyHKUu. (B kauecTBe 00bacHenus Haiitu pemenue HJIPC, pazoGpannoro
HAa JICKIUH).



23. Yucna ®ubdonaqun. Pexyppenrtnas gopmyna ans uncen @ubonauyn. Beruncienue sBHOM
(bopmyibl s yucen Gubonayyu.

24. Yucna Karanana. Pexkyppentnas ¢opmyna uucen Karanana. Haxoxnenue I1®, asuoit
(hopMyI1bl ¥ YIIPOLIEHHOIO PEKYPPEHTHOr0 COOTHOIIEHUs At uucen Karanana.

25. I'enepanuss KOMOMHATOPHBIX OOBEKTOB: MEPECTAHOBKH, COYETAHUsA, pa3OUeHUs yucia,
MOJAMHOXKECTBA.



