Dedepanvioe 20cy0apCmeeHoe deMOHOMHOE 0DPA306aAMENLHOE YUPEICOEHUE BbICIUEZO 00PAZOBAHUA
«Poccuiickuil yrugepcumem opyiconl HApoooey

Da KVJabhiem d)u&’ UKO-MAMEMAMUYECKUX U eCMECMEEHHBIX HAVK

Pexomennosano MCCH
02.00.00 « KomnviomepHhbie
U UHGOPMAYUOHHbIE HAYKUY

PABOYAS ITPOI'PAMMA JUCIIUIT/IMHbI

HauMmeHoBaHHE THCHUILIUHbI

JIucKpeTHAas MAaTEMAaTHKA

Pexomennyemn AJId HaAlpaBJdeHud NOAIr0OTOBKH

02.03.02 — dyunamenTanpHas nHGopMaTuka 1 HHGOPMAIIMOHHBIE TEXHOIOTHH

(VKazuigaomest Koo u Haumenosanus Hanpasienus(uil) nodzomosku (cneyuanshocmu (en) w/unu npoghunet (cneyuaizayuii)

Ksanuduxarust (CTErneHs) BIMTYCKHUKA Oakanasp

(veazwigaemcs kearughurayus (cmeneus) evinyexuuxa 6 coomeememeuu ¢ OC BO PY/IH)



1. Hesu ¥ 331244 JHCHHUILIHHBI

OCHOBHOI LIEABIO OCBOEHUS JIMCLMIUIMHBL SBISETCS 3HAHUE OCHOBOIONATAKMIUX MMOHS-
THH, pe3yabTaTOB U METO0B MaTeMaTU4eCKON JOTHKHU U TEOpUH aaroputMmoB. [lis nocTuReHus
MOCTABJICHHOM L1€IM BBIJICISIOTCS 3a4a4U Kypca: OCBOCHUE TEOPHH MHOKECTB, HaBbIKU PabOThI C
OPONO3UIMOHAIBHBIMY U IPEIUKATHBIMU HCUYMCICHUSAMH, 3HaHHE (OpPMYIMPOBOK M JOKa3a-
TEJIbCTB OCHOBHBIX TEOPEM Kypca.

3ajaueil AMCLMIUIMHBL SBIAETCA Pa3sBUTUE JIOTHYECKOTO MBILIUIEHUS Y CTYACHTOB U H3Y-
YeHHE OCHOB MaTeMAaTHYECKOH JIOTHKM W TEOpUH anroputmoB. Pa3BuBaiorcs HaBblku (popmanu-
3allUM U ONUCAHUS IUCKPETHBIX MATEMAaTHYECKUX 00BEKTOB.

2. Mecro aucuuiiunsl B crpykrype OOII

Jucuunnuna «J/luckperHas maremMaruka» OTHOCHUTCS K oOs3amenbHou 4actu Oyoka |
y4eOHOro 1iaHa.

B tabmuue Ne | npuBejeHbl NpeAlIECTBYIOUIME M IMOCHEAYIOMIHE AHCLMITINHBL,
Harpas/ieHHble Ha (OPMHPOBAHUE KOMIIETEHLMH AMCLHUIUIMHBI B COOTBETCTBMM C MAarTpuleH
xommerennuii OIT BO.

Tabmuua Ne 1
IpeamecTByiomue 1 nocjaeaAylmMe JHCUHILIMHDI, HANIPABJIeHHbIE HA
(hopmupoBanne KomnereHuni

[ngp 1 namme- [IpenmecTByommne qUCIH ITocneayromme JUCHUILIMHEL (TPyII
HOBaHHUE KOMIIE- p Y Y Py

/1 [LIHHBI bl TUCIUTLINH)
TEHLIUU

YHHBCPCE:LJU:HBIC KOMIICTCHIIUH

OO0uenpodeccuoHanbHbIE KOMIIETEHIINH

OIIK-1 - Teopus aBTomaroB u (opMalIbHLIX
A3BIKOB, Teopus BEpOITHOCTEH U Ma-
TeMaTH4ecKas CTaTUCTHKA, Teopus
KOHEYHbIX rpadoB, AIrOpUTMBI H
aHanu3 cIoxkHocTH, Mozjenu Ha ru-
neprpadax, [Ipuknaausie 3a1auu
TMO, kypcoBas pabora

[IpodeccronanbHble KOMIETEHIHN (HAYYHO-UCCIIE0BATEIbCKAsS A TEIbHOCTD)

OIIK-1. CrniocobeH KOHCYIBTHPOBaTb M MCIOJIL30BaTh (PyHIaMEHTAJIbHbIE 3HAHUS B
o0acTH MaTeMaTU4yeCKOro aHaiau3a, KOMIUIEKCHOTO W (DyHKIMOHAJIBHOIO aHajau3sa,
anreOppl, aHaTUTHUECKON reomerpuu, AuddepeHIHaTIbHON TeOMETpUU U TOMOJIOIHH,
quddepeHIMaNbHbIX YPAaBHEHUH, JHCKPETHON MaTeMaTUKH U MaTeMarU4eCKOH JTOTHUKH,
TEOPHU BEPOSTHOCTEH, MAareMarHdecKOM CTaTMCTHKM U CIIy4aHHBIX HPOLIECCOB,
YHUCJIEHHBIX METO/I0B, TEOPETUUYECKON MEXaHUKH B IIPOJ)eCCHOHATIBHON 1EATEILHOCTH.

3. Tpeﬁosanuﬂ K pe3yjibTaraM 0CBOEHHUH JHCIHHILIIMHBI

[Ipouecc wn3ydeHuss AMCLUIUIMHBI HampasleH Ha (OPMUPOBAHUE  CIEAYIOIIUX

koMmereHuuii: _ OIK-1.
(vraswisaromes 6 coomsememeuu ¢ OC BO PVIH)

OIIK-1. CnocobeH KOHCYIBTHPOBaTb M HCIOJIL30BaTh (PyHIaMEHTAlIbHbIE 3HAHUS B
00/1acTH MaTeMaTH4YECKOr0 AaHajau3a, KOMILIEKCHOTO M (PyHKLMOHAJIBHOIO aHaIu3a,
anreOpbl, aHanUTHYECKON reomerpuu, AuddepeHInanbHO reOMEeTpUH U TOMOJIOTHH,



JuddepeHIMaNbHBIX YPaBHEHUH, THCKPETHOH MAaTeMaTUKH U MaTeMarH4yecKOH JIOTHUKH,
TEOPUH BEPOSATHOCTEH, MaTeMaTH4YeCKON CTAaTHUCTUKUM M CIy4YaiHBIX [POLECCOB,
YHCACHHBIX METOIOB, TEOPETHUYECKOH MEXaHUKH B ITPO(ECCHOHANIBHOM 1eATENbHOCTH.

e OIIK-1.1 OoOnagpaer 0a30BbIMM  3HAHWUAMH, [OJYHYEHHBIMH B  00JIACTH
MaTEMAaTUYECKUX U (HUJIH) €CTECTBEHHBIX HAYK

e OIIK-1.2 VYmeer wucnonas3oBars 0a30Bble 3HAHUS, MOJY4YEHHBIE B oOsactu
MareMaTM4ecKuX M (WIM) €CTECTBEHHBIX HayK, B IpodecCHOHANLHOI
JeSITEIIbHOCTH

e OIIK-1.3 Wmeer HaBbiku BbIOOpa METOAOB pellieHUs 3adad npodeccruoHanbHOH
JeSTETLHOCTH Ha OCHOBE TEOPETUYECKUX 3HAHUM

B PE3YIbTATC H3YUCHUA TUCHHILUIMHBI CTYACHT JOJIKCH!

3namo: KOHLECIIIHHU Pa3facioB OUCLMIIIMHBI. OUCKPCTHAA MAaTCMAaTHKA, KOMGHH&TOPHBIQ
AITOPUTMbL, OCHOBHBIE 3aKOHBI TCOPETHYECKOTO UCCIIEN0BAHNA.

Yumems: ucnonp3oBarh OCHOBHBEIE 3aKOHBI TCOPECTHUCCKOI0 HMCCICI0BAHHUA, PCLIATh
NPUKIAOHBIC 304491 10 JUCHHUIIJIMHE ((ﬂHCKpC’I‘Haﬂ MaTeMaTHKa».

Braaoems: COBPCMCHHBIM MAaTECMATHYCCKHM alraparoM; BbIYHMCIIHTCIBHBIMH CPCACTBAMH,
0a30BLIMHM MATEMATHYECKUMHU 3HAHUSIMHU.

4. O0beM JHCHHUILIHHBI U BU/bI Y4eOHOH padoTsl

OOb1mas Tpya10eMKOCTh AUCLUIIIIMHBI COCTABIISET -+ 3aUETHBIX EIUHMII.
Ne Buj yuednoii padornl Beero |Cemectp (MOaY.1b)
e Cemectp 1, moayns 2

1. AynuTOpHbIe 3aHATHS (BCero) 54 54
Jlekimun 18 18
[TpaxTnueckue 3ansatus (113) 36 36
Cemunapsi (C) - -
JlaBoparopusie pabots! (JIP) - -

2 CamocrositesqibHast  padora cryaenroB (ak.| 90 90
4acoB)
OO0 ast TpyA10eMKOCTh (aK.4acoB) 144 144

4. O0mas Tpy10eMKOCTh (3a4eTHLIX eIHHHIL) -+ 4

5. Conep:xanue JUCHUILITHHBI
5.1. Coaepkanue pasie/ioB AHCHHILTHHBL

Ne | HaumenoBanue pasaena Coneprkanue pasnena
/0 | IUCLUIUIMHBL
1. | KomOunaropuka O6nactu NPUMEHEHUs KOMOHMHATOPHUKH. OcCHOBHBIE

orpejeneHus Teopun MHOkecTB. [IpaBuno cymMMbl u npaBuso
Npou3BelieHUst MHOKecTB. Pa3smelenue, pasmenieHue c
MOBTOPEHUEM, COYETAHMUE, COYETAHME C IOBTOPEHUEM,
IepecTaHOBKa, MYJIBTUMHOMKECTBO. Jloka3zarenbcTBO
OCHOBHBIX TOMJIECTB, CBSI3aHHBIX C YHCIOM COYETAHMIA.
bunomuansHas teopema. JokazarensCcTBO OCHOBHBIX CBOMCTB
ouHomuanbHeIX K03 duimentos. [lonnHoMuansHas reopema.




Tpeyroneuuk [lackang. Pa30uenus wmHokectBa. Ywmcna
Crupnunra mnepBoro u Broporo poaa. Yucna besmna.
bessnakobie yncia Ctupnunra [ poga. Ilpunnun srinroueHus
M UCKJTIOYEeHUs. 3aiada o Oecniopsigkax. 3aja4da 0 BCTpeyax.
2. | Meron npomsBogsamux | Onpenenenue W cBoiictBa. JluueiiHele  omepauuu ¢
byHKumii npou3BoAAMMH  QyHKOUAMH., YacTH4HbIE CYMMBI U
JOTIOJIHUTENIbHBIE YacTU4HbIe cymMMbl. M3Menenune macirada.
Cséprka. Borumcnenne npoumsBomsiiiux — QyHkuuil s
[10CJIE0BATENLHOCTEN. Opnnopoansie JIMHEHHEBIE
peKyppeHTHbIe cooTHOLeHus. HeoaHoponHble sHHEHHBIE
PEKYPPEHTHBIE COOTHOLICHUsI. METo[ pereHust 0JHOPOIHbIX
JTIUHEHHBIX PEKYPPEHTHBIX COOTHOILIEHHIA. Pemenne
HEOJIHOPOHBIX JIMHEHHBIX PEKYPPEHTHBIX COOTHOLIEHUH.
3. | Kombunaropusie ['enepauus nepectaHoBok. ['eHepauus couetaHui. AIroputm
QJITOPUTMbI pa30ueHns MHOMKECTB.
5.2. Pa3jienbl AUCHHMILINH U BH/ALI 3aHATHH
Ne /i | HaumenoBanue  paspgena | Jleku. | IlpakTuveckue CPC Bcero
AUCHHILTHHBI 3aAHATHS U yac.
JadoparopHbie
pabdoTbl
3/C JIP
1. Kombunaropuka 9 18 43 70
2. Meron NPOU3BOISLIMX | 6 12 39 57
GyHK1Mi
3. [Touck ¢ Bo3BpaleHHEM. | 3 6 Q 17
['eHepanust nepecTaHoOBOK U
COYETaHUN
Hroro: 18 36 90 144
6. JIabopaTropHblii NPAKTHKYM HE ITPEIYCMOTPEH
7. llpakTHYecKHe 3aHATHI (CEMHHAPDI)
Ne No pasznena | Temarnka npakTHUYECKUX 3aHATHH (CEMUHAPOB) Tpyno-
/i | AUCUUIUIMHBI €MKOCTh
(vac.)

1 Beenenune B | Pelenue 3aga4 Ha NpsAMOE MPOU3BEIECHHE MHOXKECTB, 2
KOMOMHATOPHUKY. IpaBUJIO CYMMBI U IIPAaBUJIO Npou3BeeHus. Peienue
[TpaBuiio cymmsl | 3a71a4 Ha COYETAHUSI, NEPECTAHOBKU U Pa3MEILEHUS,

u NPABUIIO | MYJIBTUMHOMKECTBO.
HPOHU3BE/ICHUS.

2 IlepecranoBku u | Pemienue 3ajay Ha CoOYETaHMs, MEPECTAHOBKU H 4
COYETAHMUS. pasmelleHusi, MynbTUMHOKeCTBO. JlokaszarenbcTBa
MyJIBTUMHOXKECTB | TOKAECTB mpu nomotinu Gpopmysst bunoma Hurotona.

a. bunoMmuanbHbie
K02 QULIHEHTBL.

3 TpeyronbHuk CBOMCTBO  IIECTUYIOJBHUKA AN TPEyrojbHHKA 6

[Tackams. ITackana. Jloka3arelbCTBO CBOHMCTB OMHOMHAJILHBIX




Pa3ouenus ko3¢ dunuenton. Beiuucnenune yucen Crupnunra 1 u
MHOkecTB. Yucna | 2-ro popa. Beruucnenue uucen benna. [Ipumenenue
Crupaunra uucen Ctupaunra 1 u 2-ro poaa, uucen benna.
HEepBOro 0|

BTOPOTO poja.

4, [Tpunuun Pemienue 3amay  Ha  CBOWCTBO  BKIIQUEHUS U 6
BKJIIOUEHUS U | MCKIIoueHud. 3ajaua o nuisnax. BelumciieHue yucia
HCKITIQUEHUS npeAMeToB, 001aJalomMUX POBHO N CBOWCTBaMM.

Beiuucnenue uucna npeaMeroB, 001agaonuMx  He
MeHee, yeM Kk cBoiicTBaMM B paMKaxX THIIOBBIX 3a/a4.

5. ITpouspoasuiue Pemienue 3amad Ha HCNONB30BAHUE TOJIUHOMHUAIBHOM 7
¢byuxun. Cxemsl | Teopemsl. Tabauia npousBoasamux QyHKIMIL.

BbIOOpA. Breraucnenue MPOU3BOISIUX byHxumii 1S
[IOCJIEI0BATEILHOCTEH.

6. Opnopoanble ¥ | 3agaun Ha HaXokKAcHHE (OpPMyIbl Ui  YJIEHOB 7
HEO/IHOPO/IHbIE [10CJIEI0BATEILHOCTH uepes COOTBETCTBYIOIIYIO
JIMHEHHEBIE [POU3BOASALLYIO (DYHKIIHIO.

PEeKyppEHTHEIE
COOTHOILEHUS

7. KomOunaropusie | 3agauv Ha reHEpanyi0 COYETaHUM U MEPECTAaHOBKH M +

AJITOPUTMbL METOJ1 ITOMCKA ¢ Bo3BpaieHueM. Pazbop airoputmos.

8. Ma'repnaJmuo-Texunqeckoe obecrnieyeHHe ANCIMILINHBI:

YueOHas ayIuTOpHst A1 NPOBeAeHHs YIEOHbBIX 3aHATHH (B TOM HUCIIE U1 IIPAKTHYECKOrO

U JIEKIIMOHHOTO TUIIOB 3aHSITHM, MHIUBUAYAJLHBIX U TPYNIIOBBLIX KOHCYJIBTALIUN, TEKYIIEr0 KOH-
TPOJIs ¥ MPOMEKYTOUHOI aTTecTalim).

Komnbiorepusle (aucmieiinbie) Kiaacchl ¢ JOCTYNOM K ceTh MHTepHET U 31eKTPOHHO-

oOpa3oBarenbHOM cpesie YHHUBEpPCUTETA /Uil NPOBEACHUS 00y4alONIMMUCS CaMOCTOATEILHON pa-
00Tb! H KOMIIBIOTEPHOTO TECTUPOBAHUSI 00yUaromuxcs (pu HeoOXOAUMOCTH).

9. Uudopmannonnoe odecneyenue AHCHHILIHHBL

a) mporpaMMHoe obecredeHue:

npoayktel Microsoft - omepaumonHas cucrema, naker oQHCHBIX npuiIoKeHuil, MS
Teams u ap. (noamucka Enrollment for Education Solutions (EES)).

[Tporpammuoe obecrieuenue co cBoO0HOI nuiensueit (free):

- Opayzep Chrome (ymuuensust Google Chrome Terms of Service);

- Meaua-nneep (Hanpumep, VLC Media Player, munensus GPL-2),

- Adobe Reader (nuuensust Adobe Software License Agreement).

- o¢ucHelii naker LibreOffice (nnuensus MPL-2.0)

0) 6a3b1 JaHHBIX, HHOOPMALIMOHHO-CIIPABOYHLIE i TOUCKOBLIE CHCTEMBI:
- bubnunorexa PYJIH: http://lib.rudn.ru/
- TYUC PY]JIH: https://esystem.rudn.ru/

10. Yuebno-meroauyeckoe H HHGopManHOHHOe o0ecnieyeHHe JHCHHILIHHbI

a) OCHOBHasl luTeparypa:

1.

3apunosa D.P., M.I. Kokoruukosa. Jlekuuu no auckperHoit maremaruxe. Yacte L
Kom0Ounaropuka: Yuebno-meroa. mocobdue. — M.: U3n-so PYJIH, 2012. — 78 c.
Bunenkun H.S., Bunenkun A.H., Bunenxun IL.A. Kombunaropuka. Mzparenscrsa:
OUMA, MIITHMO, 2006 r. 400 ctp.

Uranor b.H. /luckpernas maremaruka. U3parenscrso: @U3MATIINUT, 2007 1. 408 crp.




Manopes C. 1. Juckpernas maremaruka. Kypc sexuuit u npaxtuueckux saustuil. CII6.
BEXB-IIetepOypr, 2006 . — 400 c.: ui.

I'aBpuitos I'Il., Canoxenko A.A. 3amauu ¥ yOpaKHEHHUs 110 JHCKPETHOH MaTeMaTHKE.
Hznarenscrso: DU3MATIIUT. 2006 1, 416 c.

0) nononHUTENbHASA IUTEpaTypa:

l.

I'paxem P., Kuyt /1., Ilaramnuk O. Konkpernas maremaruka. OcHoBanue HH(OPMATHKH.
WznarensctBa: Mup, bunom. Jlaboparopus suanuii, 2006 r. 704 ctp.

OxymoB C. M. [luckpernas maremaruka. Teopus M mpaxkTuka pelieHus 3agad Mo
undopmaruke. U3narenscto: bunom. Jlaboparopus 3uannii, 2008 r. 424 cp.

Hosukos ®. A. Jluckpernas marematuka i nporpammuctos. M3narensctBo: [lutep,
2008 r. 384 ctp.

11. MeToanyecKkue peKOMeH/ 1Al HH 110 OPraHu3al i H3YYeHH s JHCHUILIHHDL.
YyeOHbIM TJIAHOM HAa W3YYEHHME AUCLHUIUIMHBI OTBOAMTCS OIMH MOIYJb. B kadectBe

HTOrOBOTI'O KOHTPOJIA 3HAHUH OpeaycMOTPEH DK3dMEH.

JUtst Tekyluero KOHTPOJIS YCNEBAEMOCTH W HPOMEXKYTOYHOH aTTecTalud CTYAEHTOB

PEKOMEHAYETCA HCIIOIL30BATE BOIIPOCHI U 3a1aHHA, HOﬂOGHbIC NEePEeHNCICHHBIM HHUKE!

L T B S B

Sk

S0 oo oy

Tunoevie 3adauu Ona nNPOMeNHCYMOUHO20 KOHMPOI SHAHULL:

DopMyiibl coueTaHUH, NEPECTaHOBOK, PA3MEIIEHUH YIEMEHTOB MHOKECTBA.
Dopmyily YncIa NepecTaHOBOK MYJIbTHMHOKECTBA.

DopMyity BKIOUEHUN U UCKIIOUEHMUIT.

Jloka3zaTenbCTBO TOKAECTB C HCMONb30BaHueM (opmynbl bunoma Heiorona.
Pa3Ouenne MHOMKECTB Ha BCEBO3MOXKHBIC MOAMHOXKECTBA, pa3OHMeHHEe MHOMKECTB Ha
OIpeIeIEHHOE YUCII0 MOAMHOKeCTB. Paz0reHne MHOKECTB Ha IIUKIIbL,
[TonunomuansHas Teopema.

Haxoxaenue npousBoasiiux GyHKUHY Ui 3aJaHHBIX MOCIE10BaTEIbHOCTEH.
Haxoxaenue nocienosarenbHOCTEH M0 IPOU3BOAALIUM (DYHKIIHAM.

Pentenue ofHOPOAHBIX PEKYPPEHTHBIX COOTHOIIEHHUH.

. PerieHue HEOHOPOAHBIX PEKYPPEHTHBIX COOTHOLLIEHUH.

Tunoewle 6onpocel 01 UMO206020 KOHMPOIA JHAHUIL.

Obnactu npumeHenus KomOuHaropuku. OnpeaeneHue MHOMKECTBA, MOLIHOCTH
MHOXKECTBA, IMPAMOI0 Ipou3BeAeHHA MHOkecTB. [IpaBuno cymMmbel M NpaBMIIo
MIPOU3BEAEHUS MHOXKECTB.

Bribopka obObema r M3 n 92/eMeHTOB, Tullbl BbIOOpOK. OmnpeneneHue: pasMelleHUe,
pa3MelieHue ¢ MOBTOPEHHEM, COUETAaHHE, COUETAaHHE C IIOBTOPEHUEM, INEepecTaHOBKa,
MYJIBTHMHOKECTBO. DopMyna st BBIYMCICHUS Pa3IHYHBIX NEPECTAHOBOK JJIEMEHTOB
MYJIBTUMHOKECTBA.

OCHOBHBIE TOMk/IECTBA, CBA3AHHBIC C YACIOM COYETAHUH (C JOKA3aTEIbCTBOM).

bunom Herotona (2 cniocoba noka3aresibcTsa).

CaoiicTBa OUHOMHAJIBHBIX KOY(P(ULHMEHTOB (C JOKA3aTEILCTBOM).

Tpeyronbuux Ilackana. CsolicTBO 1wectuyronpHuka TpeyroibHuka [lackams (c
J10Ka3aTeILCTBOM).

Pazbuenne muoxkecrsa. Uucna Crupmunra Il pona. CsoiictBa yucen Crupnunra Il pona
(¢ nmokazarensctBom). @opmyna s BeiuucieHuss yucen Crupnunra I poma uyepes
npeaslaymue (¢ gokasarensctBoM). @opmyna ais BeluucieHus uucen Crupnunra I
poza 4yepe3 CyMMy MpPOHU3BEIeHHs coueTanuil u npeaslaymux uyucen Crupnuura Il pona
(c moKa3areabLCTBOM).

Yucna benna. PekyppeHTHOE COOTHOLLEHME s BbluucieHus uwucen bemna (¢
J10Ka3aTeIbCTBOM).

Yucna Crupmunra [ poma. Popmyna jans  seruuciaenus Crupnuura [ poma (¢



10.

1
12.
13.

14.
13,
16.
7.
18.

19.
20.

21,
22,
23.
24,

25.

26.
27.

J10Ka3aTeJIbCTBOM ).

bessnaxosrie uncia Ctupnunra I poga. CsoiictBa 6e33HakoBbix uucen Crupnunra I pona
(¢ nokasarenscTBoM). Dopmysia Ui BeluMcaeHUs Oe33HakoBbix yucen Crupnunra I pona
(c moka3aresbLCTBOM).

®opmyia BKIIOYEHHH U UCKITIOUEHUH (C 1OKA3aTEIbCTBOM).

Pemenue 3anaun o 6ecopsiakax.

@opmyna a1 BLIYMCICHUS 4UCIA IPeAMETOB, 001a4aloluX POBHO N CBOMCTBaMH (C
JnokasarenscTBoM). Dopmyna 11 BBIUMCICHMS YHUCIAa NPEAMETOB, o0Iaaronux He
MeHee, 4eM k cBolicTBamu.

Pemenue 3anauun o BcTpeuax.

[TonunomuanbHas TeopemMa (¢ 10Ka3aTesIbCTBOM).

Wnest meTona npou3Boaux pyHkuii.

Boruucnenue npousBoasiiux (pyHKUMH U1 OCIE0BATENbHOCTEH:

[Tpoussoasimue Gyukuuu (I1d). Buapr [1D. Onpenenenne cyMMbl M0CIe10BaTeIbHOCTH
u cymmbl [1®. Onpenenenue npousBeacHust (CBEpTKH) mnocienosarenbHocTedl u I1O.
VMmuoxkenue I1® Ha nelicTBUTENILHOE YHUCIIO.

CaoiictBa knacca I[1D.

Onepauuu ¢ 11O (¢ pokasarenbcTBom): JIuHelHbie onepaiuu, CABUI Hadajga BIIPaBo,
CABUI' Hayaja BJIEBO, YACTUYHBIE CYMMbI, JIOMOJIHUTEILHLIC YACTUYHBIE CYMMBbI,
u3MeHeHue macuradba, cBEpTKa.

I1® s (n, r) coueTanuii ¢ OrpaHUYEHHBIM YUCTIOM IIOBTOPEHUI.

[T® s (n, r) coueranuii ¢ HEOrpaHUYEHHBIM YUCIIOM TOBTOPEHUI.

JxkcnoHeHuuansuas [1D.

Merton pelieHus OAHOPOAHBIX TUHEHHBIX PEKYPPEHTHBIX cOOTHOLIEHU. [loka3arenscTBo
4-X TONIOKEHUH U1 HAXOKICHHS OOLIMX pelleHUH PpeKyppeHTHBIX COOTHOILLEHUI.
Penenne HEOAHOPOAHBIX JIMHEHHBIX PEKYPPEHTHBIX COOTHOIIECHHIA.

[Touck ¢ BosspauieHueMm. HMcnonb3oBaHue HMCUYEpPHBIBAIOLIErO0 IOHMCKA. 3ajada
npoxoxaeHus gadbupunra. OOLME anropuT™ NOKMCKa ¢ Bo3BpateHteM. [lepeBo nonHoro
npoxoga anroputma. Ilpouenypa mnoucka c¢ BosppaumieHueM. OlLieHKa CIO0KHOCTH
aJropuTM™Ma.

['enepanus nepecTaHOBOK.

[Topokaenue coueranuii.

12. ®onjg oeHOYHbIX CpeAcCTB [IJId [IpOBe/IeHH IlpOMe}Ky’I'O‘lHOFI arrecralum

00y4AIOLUXCH N0 TUCHMILIHHE (MOIYJII0)

®OC 1o aucHUIUIMHE OPEACTABIEH B IPUIOKEHUH K JaHHON ITporpaMMe.
IIporpamma cocrasnena B coorBerctBuu ¢ Tpedboanusamu OC BO PY/IH.

Paspadorumnkm:
Jo1EeHT Kadeapsl NPUKIaaHON A

MH(POPMATHKH U TEOPUH BEPOSATHOCTEN

PykoBojuTeiis IporpaMmsl
3aseaylomuii kadeapoi
NMPUKIAAHON HH(DOPMATHKK U
TEOPHU BEPOSTHOCTEH

K.E. Camyiinos



(Dedepaﬁmfoe eoc;y‘dapcm GEHHOE AGIMOHOMHOE oﬁpas’oeame,?buoe _VH'})EJIC@E’."."MQ GhICUIESO oﬁpa;oemﬂm
«Poccuiickuil ynusepcumem opyscovl Hapooos»

d)akyﬂbmem dms’um-ﬁmm&wamuuecxux U ecnmecmeerHHiblx HAYK

Kageopa npuxnaoroii unghopmamuxu u meopuu eposmuocmeti

®OH/I OIEHOYHBIX CPEJICTB
10 YYEBHOW JTUCLIUTUINHE

,D,I/ICK]JGTHEUI MATEMATHKA
(HAMMCHOBAHHUE JUCLHIIIMHBI)

02.03.02 — dyunamenTansHas nHGopMaTuka 1 HHGOPMAIIMOHHBIE TEXHOIOTHH
(Kﬂﬂ H HAUMCHOBAHHC Ha[lpa BJICHHA 1'lﬂﬂIU'l'UBKld}

Oakanas
Kpanudukanus (creneHs) BblIyCKHHKA



HﬂCl’lOpT q)mma OHEHOYHBIX CPEACTB M0 JUCHHUILIHHE ﬂHCKDeTHaH MAaTEMATHKA

Hanpasaenue: 02.03.02 — ®dynnamenTanbHag nudopmaruka ¥ uHGOPMaHOHHbBIE TEXHOIOTUU

Kon Koutp KonTpoaupyemasi HauMeHOBaHHE OLlEHOYHOT'0 baa | baun
KOHTPOJIH | 0JIHpYye TeMa JUCHHILIMHE] cpelcTBa JIbl bl
pyemoii MBblii Texymmii konrpoan | Ilpom. | Tem | pasjie
KOMIIETEH | pa3jel arr. bl Ja
LHH AHCHHIT Konn | KP | CPC | Dx3am
HJIH ee JIMHBI ; eH
OI1K-1 Kombu | Beenenue B | 3 1 5 55
HATOpH | KOMOMHATOPUKY
Ka [TepecranoBkwu, 2 7 1 10
pasMeLlIeHns, COYeTaHus.
MynBTUMHOXKECTBO
bunom HerotoHa. 3 6 1 + 14

CgoiicTBa OMHOMHUATBLHBIX
K0d(HUITHEHTOB.
Tpeyronsuuk [Tackans u 2 7 1 10
MOJUHOMHUAJIbHAS
(dhopmyna. Pazouenus
muoxecTBa. Yucna Crup-
auHra 2-ro poaa. Yucna
benna. Yucna Ctupnuura

1-ro pona.
OIIK-1 Meron | [Ipuniun BkiIroYeHUs U 2 9 1 4 16
NPOU3B | UCKJIIOUEHHUS 39
omsainy | [pousponsiuue hyHKIMH. 11 1 4 16
X Bue! u cBolicTBa
(ynxi | TPOU3BOAAIIMX dbyHKIMi.
wii MerTojibl pereHus: OIHOPO/I- 6 | 4 11

HbIX JIHHEHHBIX
PEKYPPEHTHBIX

COOTHOILEHUIH
HeoaHnopoHble nuHelHbIe 11 1 12
peKyppeHTHbIe
COOTHOLICHHUS
OI1K-1 Kombu | I'enepauus koMOHHATOPHBIX 1 2 3 6
HATOPH | OOBEKTOB.
ble I'enepatiys KOMOMHATOPHBIX 1 2 3
anropu | obbekros. [lepecraHoBku,
TMBI COUCTAHUSL.
HUTOI'O: 10 60 10 20 100 100
OIIK-1. Crocoben mnpumenars (QyHlaMeHTallbHbIe 3HAHUS, [OJy4YeHHbie B 00JacTu

MareMaTHYeCKHX U (MJIH) eCTeCTBEHHBIX HAYK, U MCIOIb30BaTh HX B MPOQECCHOHAIBHOI MesTEIbHOCTH.

OITK-1.1 3Haer OCHOBHBIE I[IOJIOKEHHUS M KOHLENUMH B O0JACTH MareMaTUUYeCKHX M
€CTECTBEHHbIX HAyK; 3HAET OCHOBHYIO TEPMUHOIOIUIO

OIIK-1.2 VYmeer ocyllecTBIsTh NEPBUYHBLH cOOp M aHaluM3 Marepualia, UHTEPHPETHPOBATh
pa3iIMyuHble MaTEMAaTHYECKHE OObEKThI

OIIK-1.3 Umeer npakTudeckuil onbIT paboThl ¢ pellieHUeM CTaHJAPTHBIX MareMaruiyecKux 3ajau
U IPUMEHSET ero B NpoeccHOHANIBHON AeATe/IbHOCTH




MakcumansHoe uncio 6auioB, Habpanueix B cemectpe — 100.

Pazjen Tema @opMBI KOHTPOJISI YPOBHS banasl | bawuisl
ocgoenus OOI1 TeMbl |pa3jea
Komo (Ilpom. |I13 Hror
KBHYM | KOHTPO.J .
b KOHT
poiib
Kombuna- |Bsejenne B KOMDMHATOPUKY 1 3 | 5 55
TpRRa [lepecraHoBku, pazmeltienus, |2 7 1 10
couetaHust. MylIbTHMHOKECTBO.
bunom Herotona. Cgolictsa 3 6 1 4 14
OMHOMHANIBHBIX KO3(DPULHEeH-
TOB.
Tpeyronsuuk [ackans u nonu- |2 7 | 10
HomuasbHas opmyna. Pasoue-
Hus MHO)ecTBa. Yucna Crup-
audra 2-ro poxpa. Uucna benna.
Yucna Crupaunra 1-ro poaa.
[MpuHU@I BKIIOYEHUS U UC- 2 9 | 4 16
KILHOUEeHHSL.
Meton [poussogsiume hyHKUHH. 11 | 4 16 39
npou3ssosi- |Buasl u cBoiicTBa npousBosi-
wux GyHK- | wux GyHKUHL.
uH
1 MeTosibl peltieHus OIHOPOAHBIX 6 1 4 11
JIMHEHHBIX PeKYPPEHTHBIX
COOTHOLLIEHUIA.
HeonHopoaHbie NUHeHHbIe pe- 11 1 12
KYPPEHTHBIE COOTHOLLEHHUS.
KomGuna- |'eHepatius KOMOUMHATOPHBIX 1 2 3 6
TOpHbIE aJl- |OOBEKTOB.
TOPUTMBI
p [TepecraHoBKH, cOUETAHUSL. 1 2 3
Hroro: 10 60 10 20 100 100

Tadiunna cooTBeTCTBHIS DAJLUI0OB H OLEHOK

basnel BPC TpaauuuoHHbIe OLEHKH Ouenku ECTS
PD

95-100 5 A

86 -94 B

69 - 85 4 G

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

IMpaBuiia npumenenusi bPC.
1. Paspgen (tema) yuyeOHOH AMCHUIUIMHBI CYMTAKOTCA OCBOCHHBIMU, €CIIM CTYAEHT Halpan
oonee 50 % oT BO3MOKHOrO uucna 0aoB Mo ToMy paszzeny (Teme).




e

10.

11.

12.

13.

14.

CryneHT He MOXKET ObITh ATTECTOBAH MO AMCLUILUIMHE, €CJIA OH HE OCBOMJI BCE TEMbl U
pa3aensl AUCLUIUIMHEL, YKa3aHHBIE B CBO/IHOM OLIEHOYHOH TaOIUIEe JUCLUILTHHEL.

[To pemenuto npernopaBarenst U C COIVIACHS CTYAEHTOB, HE OCBOMBILIUX OT/EIbHbLIC
paszzaensl (TeMbl) U3y4aeMoOil NUCHUIUIMHBI, B TEUEHUE yueOHOro cemecrpa MOryT ObITh
[OBTOPHO MPOBE/IEHbI MEPONPUATUS TEKYILEro KOHTPOJS YCIEBAEMOCTH WM BbIJAHBI
JIOTIOJIHUTEIbHBIE YUeOHbIE 3aaHus 10 ITUM TeMaM Wil pasjaenam. [Ipu stom crynenram
3a JaHHYIO paboTy 3aCUMTHIBAETCS MHUHHUMAILHO BO3MOKHBIN NonoxuTenbHblil 6amt (51 %
OT MaKCHManbLHOro 0aja).

[Ipu BBIONHEHUM CTYJEHTOM JOMOJHUTENbHBIX Y4eOHBIX 3a/laHHil WM MOBTOPHOTO
HPOXOKJEHHUST ~ MEpONPUATHH  TEKYILEro KOHTPOJIS  IOJy4YeHHble UMM  Oauibl
3aCUUTHIBAIOTCA 33 KOHKpeTHbIEe TeMbl. MToromas cymma 0ajloB HE MOXKET MPEBBILIATEH
MAaKCUMAaJIbHOTO KoJimdecTBa 0ajuioB, YCTAHOBIEHHOIO 1O JaHHLIM TemaMm (B
coorBeTcTBUU ¢ npukasom Pexropa Ne 564 or 20.06.2013). Ilo pemenuto npenopasaress
npeasayimue 0ansbl, MNOJYYEHHBIE CTYAGHTOM 110 Y4eOHBIM 3a/laHusiM, MOTYT OBITb
AHHYJIMPOBAHBIL.

I'paduk mpoBeneHus: MUCbMEHHBIX KOHTPOJIBLHBIX paboT GpopMHpYETCs B COOTBETCTBHU C
KaJIEHIapHBIM IJITAHOM Kypca.

CryneHTs 0043aHbI C1aBaTh BCE 3aaHUS B CPOKH, YCTAHOBIICHHBIE MPETO1aBaTENIEM.
Paspemiaercst nepenuchiBaTh KOHTPOJIBHYIO paboTy (mepecaars KOHTPOJIbHBIN TECT), €CIH
MO HEel MOJYy4YeHO MEHee MOJIOBUHBI IUIAHUPYEMbIX 0allIoB, MPHU 3TOM [0 YCMOTPEHMIO
[pernoiaBaTelis aHHYJIMPYIOTCs paHee MMOJIy4eHHBIE 110 3TOH KOHTPOIbHOI paboTe Oasuibl.
Hcnonb3zoBanue HCTOUHHKOB (B TOM YUCIIE KOHCIEKTOB JEKLUI 1 1JaOOPaTOPHbIX 3aHATHI)
BO BpEMs BBIIOJHEHUS NUCbMEHHOH KOHTPOJIBHOH padoTel (KOHTPOJIBHOIO TECTa)
BO3MOKHO TOJILKO C Pa3perieHus pernoiaBaress.

Bpems, KoTOpoe OTBOAMTCA CTYAEHTY Ha BBIIOJIHEHME MNUCBMEHHOH paboThl
(KOHTpOJILHOTO TECTa), ycTaHaBnuBaercs npenogasareneM. [lo 3aBepiienne oTBeIeHHOTO
BPEMEHH CTYJEHT J0JDKEH CaTh paboTy IpenoaBaTesito (3aKOHYUTh TECTUPOBAHUE), BHE
3aBUCHUMOCTH OT TOT'0, 3aBEpPUICHA OHA UJTU HET.

ITpu BpicTaBIEHHH OAITIOB 32 MOCELIEHHE 3aHATUH YUMTBIBACTCS HaJIM4YHEe COOCTBEHHOIO
JEKIMOHHOTO MaTepualna 1 akTuBHas paboTa CTyJIeHTa Ha 3aHATHSX.

Otcpouka B MEPENUCBIBAHUM KOHTPOJIBHBIX PAbOT W chaye OMALIHEro 3a/aHusi
CUMTAETCS YBAKUTEJIBHOM TONBKO B ciydae OONE3HU CTYAEHTA, YTO IIOATBEPIKIAETCS
HA/IMYUEM Yy HEro MEIMLHHCKOH crpaBku. B 3ToM cllyuae BBINOIHEHHE KOHTPOJIBHBIX
MEPOIPHUATHH OCYLIECTBISETCS I0C/E BBI3IOPOBICHUS CTYJEHTa B CPOK, HAa3HAYEHHBIIl
[PEero/1aBaTelieM.

CryneHT J0onyCcKaeTcsi K UTOrOBOM KOHTPOILHOH paboTe ¢ J1H00bIM KOTHYECTBOM OaJUIOB,
HaOpaHHOM B CEMECTpe, HO MpPU YCIOBUHM, YTO Yy CTYAEHTA HUMEETCA TeopeThdecKas
BO3MOKHOCTb MOJIYYUTH 32 BEChb Kypc He MeHee 31 Oana.

Ecin B utore 3a ceMmecTp CTyAeHT noayuusn meHee 31 Oamia, TO €My BBICTABISETCS
oueHka F U CTyAeHT J0/KEH MOBTOPUTHL JTY JUCUMUIUIMHY B YCTAHOBICHHOM IOPSJIKE.
Ecniu xe B wurore crymeHt noayuywin He menee 31 Oamia, 1. e. FX, 1O crymeHTty
paspemaercs g06op HeoOxonumoro (mo S51) xomuuecrBa Oamnos. [obop OGamios
OCYILECTBIISAETCS IYTEM IIOBTOPHOIO OJHOPA30BOI0 BBLIMNOIHEHHS HPEAYCMOTPEHHBIX
KOHTPOIILHBIX MEPOIPUSTUH, [IPH 3TOM 110 YCMOTPEHMIO IPENoJaBarelis aHHYIUPYIOTCS
COOTBETCTBYIOLIME  Hpeablaylie  pesynbrarbl.  JIUKBupauus — 3a10JKEHHOCTEH
npooautcss B nepuoa ¢ 07.02 nmo 28.02 (¢ 07.09 mo 28.09) no comiacoBaHUIO ¢
JI€KaHaTOM.

Wrorosass konTponb 3HaHui oueHuBaercs u3 20 OGauioB HE3aBUCUMO OT OLIEHKH,
nonydyeHHo B cemectpe. Dopma mnpoBeneHHss — TECTHPOBAHUE WM IUCbMEHHAs
KOHTpOIIbHAs paboTa B TEYEHHUE 2 aKaJEMUYECKUX HacOoB.



Kadenpa npuxnaanoit ”HOOPMATUKHA U TEOPUH BEPOSATHOCTEN

KoMIjieKT BApHAHTOB KOHTPOJIBLHBIX PadoT
JucuuriuHa: JIucKkpeTHas MaTeMaTHUKa

Homep Kpurepuii ouenku Konrpo.isHoi paborst Nel bajibl
3a/1aHusl
1 Perienue goBejieHO /10 KOHLA, BepHO U 0060cHOBaHO. Apudmernyeckue omuOKu 3
OTCYTCTBYIOT.
Pelienue 1oBeJIcHO 110 KOHLA, BEPHO M 000CHOBaHO. JlonylieHa HecyllecTBeHHAs 2
apudmeruyeckas omudka.
Pewienue noBejieHO 10 KOHL, HO OTCYTCTBYET ero 000CHOBAaHUE WIIK JIOITy1I[eHA 1
cylecTBeHHas apudmernyeckas omuoka.
PelieHue He BepHO, MO0 NPUBEIACHO HEBEpHOE 000CHOBAHO. 0
2 PeliieHue [10Be/IeHO 110 KOHIA, BEPHO U 000CcHOBaHO. ApudmMeTruecKkue onudKu 4
OTCYTCTBYIOT.
PeliieHue 0Be/IeHO 710 KOHLA, BepHO U 060cHOBaHO. JlomylieHa HecyliecTBeHHAS 2
apudmernyeckas ommdka.
Perienue He BepHO, /MO0 NpUBEAEHO HEBepHOE 0OOCHOBAHO. 0
3 Perienue noBejieHo /10 KOHLIA, BEpPHO U 000CHOBAHO, BhIIKHCAHbI (hOpMYIIbI 3(3)
BKJIIOUEHHUSI-UCKIIIOUeHUs. ApHMeTHUecKHe OIIHOKKM OTCYTCTBYIOT.
PereHue 10BeieHO 10 KOHL@A, BEPHO W 000CHOBAHO, BLIITHCAHB! (hOPMYIIb] 2(3)
BKJIIOYEHHsS-UCKIIoueHUs. JlonylieHa HecylecTBeHHas apudMeTHiecKas
o1uoOKa.
PelueHue 10BeieHO 10 KOHL@A, HO OTCYTCTBYET €ro 000CHOBaHHE HIIU He 1(3)
BbIITMCAHbI (DOPMYIIbI BKIIOUEHUSI-UCKTIoueHHs. [lonylieHa cylecTBeHHas
apugmerHyeckas ommndka.
Pewienue He BepHO, 1100 NpUBEIEHO HEBepHOE 0OOCHOBAHO, MO0 pellieHHe He 0(3)
000CHOBAHO.
4 PeliieHue [10Be/IEHO 10 KOHL@A, BEPHO U 000CHOBaHO. Apu(MeTHYeCKHUe OLIUOKH 6
OTCYTCTBYHOT.
Pelienue 10BeIeHO 10 KOHLA, BEpHO H 000CcHOBaHO. JlomnylleHa HecyllecTBeHHAs 4
apudmernueckas omudka.
Peienue 0BeNEHO 10 KOHIIA, HO OTCYTCTBYET ero 000CHOBaHUE MIIH JAOIYLICHA 3
cyuecTBeHHas apudmernyeckas omubka.
Petienue He BepHO, 100 NpUBEAEHO HEBEpHOE 0OOCHOBAHO. 0
5 JlokazarenbCTBO JI0BE/ICHO [0 KOHLA, BEpHO U 000CHOBaHO. ApudMeruueckue 5
OIIHOKH OTCYTCTBYIOT.
JlokazaTenbCcTBO JOBEICHO /10 KOHL@A, BepHO H obocHoBaHO. [Jonyuiena 4
HecylecTBeHHas apudmernyeckas omubka.
JlokazaTenbCcTBO JOBEIEHO /10 KOHLA, HO OTCYTCTBYET €ro 000CHOBaHHE HIU |
JOTIy1lleHa cylecTBeHHas apudmeTnueckas ommodKa.
JoxkazarenbeTBo MO0 He 10BEeHO 10 KoHLa, 110 He BepHO, 1O MPUBEIeHO 0
HeBepHOe 000CHOBAHO.
6 PeliieHue 10Be/IeHO 110 KOHL@, BEpHO U 000CHOBaHO. ApumMeTrueckue olubKu 3
OTCYTCTBYHOT.
Pewenue noBejieHO 10 KOHL@A, BepHO U 060cHOBaHO. [lonylieHa HecyliecTBeHHAs 2
apudmeruueckas omudKa.
Pelienue noBeseHO 10 KOHLA, HO OTCYTCTBYET €ro 000CHOBAaHHE WITH JOIyIlieHa 1
cyuiectserHas apudmernyeckas omudka.
PeliieHue He BepHO, M0G0 NpHBEICEHO HEBEPHOE 000CHOBAHO. 0

Hroro: 30 6a108




Kourpoabnasi padora Nel
Jucuumnuna: JIucKpeTHasi MaTeMaTuKka

Bapuanrt 1 (o1 0 50 30 6a/510B)
(3 6asn1a) CocTaBisIOTCS 3HAKU, COCTOAIINE H3 TEOMETPUUECKOH (PUTYpPBI (OKPYKHOCTH,
KBaJpara, TPEYro/lbHUKA U IeCTUYTOIbHUKA), OyKBbl U U (phl. CKOIBKO TAKHX 3HAKOB
MOJKHO COCTaBUTB?
(4 06anna) CkoJIbKO 4YENOBEK ObUIO B BEIOCHIEAHOM Kiy0e, €CiaM M3BECTHO, HTO
UCIOIb30BaHbl BCE TpEeX3HauHble HOMepa, He coaepxkaiue uugpy 8(uanpumep, 000
UCIOJb30BaH, a 384 - HeT).
(9 6anaoB) IIpu onpoce B kuHOTEATPE BBIACHUIIOCH, 4TO 60% NpeanouuTaoT KOMEIHH,
40% npeanouuntator yxacel u 50% npeanountaror Tpuuiepsl. 10 % npeanouuraror
KOMEJIUU U y:Kacbl. 25 % npeanoduTaroT Tpuiuiepbl U yikacel. 30 % npeanouuTaior
KOMEMH H TPUILIEpl. 5% Mr00AT BCE KAHPBI KMHO.
a) (3 6asura) CKONMBKO HENIOBEK HE MPEANOUUTAIOT ITHX KAHPOB KUHO?
b) (3 6anua) Cxonbko 4YeNOBEK MPEANOUHUTAI0 HE MEHEE 2 JAHHBLIX JKaHPOB KHUHO?
(o obweit hopmyrie, MOTOM MOJACTABUTH 3HAYCHUS)
¢) (3 damna) CkonbKO YENIOBEK MPEANOYUTAIOT TOJIBKO YxKackl? (HM300pa3uTh
MHOKECTBO Ha PUCYHKE)
(6 6asn10B) Jlokazars ToxkaecTBO (1o popmyne bunoma Heiotona):
n

Z k2Ck = n(n + 1)272
k=0

(5 6a108) Pernts ypasuenne: Ci_sCL , = B(3) - s(3,1) + (5(3,2))2 +5(8,1)
(3 6an1a) Hailitu unciio cnoco06oB pasdueHus rpymnbl U3 5 4EI0BEK HA POBHO 2 IPYIIIILL.

Kourpoabnasi padora Nel
JucuurmHa: JIuckpeTHas MaTeMaTHUKa

Bapuant 2 (o1 0 10 30 6a.108B)

(3 6asta) Y onHoro cryaeHra 7 KHUIL, y Apyroro 9 pasnuusbix KHUT. CKOJIBKUMH
criocobamMu MOKET ObITh OCYILECTBIEH OOMEH: OlHa KHUTa IIEPBOTO CTYAEHTA U JIBE
KHUTH BTOpOTO?

(4 6as1a) CkonbKo CyIIEeCTBYET CBsizeid Mexkay N y3/1aMu, €Cii U3BECTHO, YTO KayK/bli
y3€eJ1 COEIMHEH CO BceMu?

(9 0an0B) B rapaxnom koomneparuse coctouT 14 uyenosek. B rapaxk Moryt XoauThb
TOJIBKO T€ JIIO[U, Y KOTOPbIX €CTh MAlllMHA, MOTOLMKII WIH BENOCHIIE, a IPYTHe HE MOTYT.
N3BecTHO, uTO y 10 HenoBek ecTh MalllMHA, y 8 YEI0BEK €CTh BEJIOCHUIIE, U Y 5 UETOBEK
€CTh MOTOHMKI. Y 5-THM 4EJOBEK €CThb MalluHa M Bejaocurnen, Y 4 4eloBEeK eCTh
BEJIOCHIIE/] U MOTOLIMKJI, Y 2 YEJIOBEK MalllMHa 1 MOTOLMKI. Haiitu:
a) (3 0anna) Y CKOJIBKHX HEIOBEK B rapa)xe CTOMT MalIMHA, MOTOLUKI U BeJIoCHIIeT?
b) (3 6anna) ¥V CKOIBKUX YEIOBEK B rapase CTOMT POBHO | CpeicTBO nepeaBukeHus?
(o obmei popMmysie, MOTOM MMOACTABUTDH 3HAYECHUS )
¢) (3 f6amna) YV CKOJIBKMX YEIOBEK B rapake CTOMT TOJIBKO MalinHa? (n300pa3uthb
MHOKECTBO HAa PUCYHKE)
(6 6amn0B) Jlokasars Toxaectso: CLCT = CLCLTT.
343
S@3)+2
(3 6anna) Kaxnas rpans kyGa okpailieHa B uepHbiil uiu Genblii uper. Jlokaxure, uro HaiiyTes
JIBe I'paHu ¢ 001uM pedpoM, KOTOPbIe OJMHAKOBO OKPAILIEHbIL.

(5 6as10B) Pernts ypasuenue: Copq =



KonrpoiabHas padora Nel
JucnurmHa: JIuckpeTHass MaTeMaTHKa

Bapuaur 3 (o1 0 10 30 6a/110B)
(4 6asna) B xonozne 32 kaptei(4 MacT 1 8 Kapt ogHoH MacTH). CKOIBKMMH criocodamu
MOJKHO BBIOpaTh 4 KapThbl OAHOI MacTu U 4 KapThl Apyrou?
(3 6aJsna) B opkectpe 9 ckpunok. CKoIbKUME c1oco0aMu MOXKHO BbIOpaTh B OPKECTpe
«IIEPBYIO», «BTOPYIO» CKPHIIKH?
(9 6annoB) IlpoBoauics conuonoruueckuit onpoc Ha temy «llonynspuas onepannoHHas
cuctema (OC)». Bosicaunocs, uro 70% ucnons3yror OC Windows, 50% OC Linux u 30%
OC FreeBSD. 30% wucnons3ytor OC Windows u Linux, 20% — OC Linux u FreeBSD, 5%
— OC Windows u FreeBSD. U 2% ucnons3ytor Bce 3 Tuna OC. Hairru:
(3 ©0amna) Cxonbko % 4enoOBeK HE MCHONB3YIOT HHUKAaKyl0 U3
nepeunciaeHusit OC?
(3 6ama) Cxonbko % 4enoBek MCIob3yloT He meHee 2x tunoB OC? (1o
obuieit popmyrie, HOTOM NOACTABUTH 3HAYECHHS)
(3 6an1a) Cronbko % uenopek ucnoub3yrT Toibk0 OC Linux? (u300pazurts
MHOJKECTBO HA PHCYHKE)
(6 0asoB) Jlokazare TOXKIAECTBO:

Cict _ Ak
ck T Ay
4
(6 6aJ10B) PetnTh ypaBHeHHE: i B S5(4,3)S(4,2)

Pyx—2
(3 0anna) Heckonbko (hyTOONBHBIX KOMaH IIPOBOAAT TYPHHP B OAHH Kpyr. [lokakure,
4T0 B 000H MOMEHT TYpHMpa HaWIyTCs KOMAH/Ibl, ChI'PaBLIME K ITOMY MOMEHTY
OJIMHAKOBOE KOJIUYECTBO MaTyeil.

KounTtpoabhas pabora Nel
Juctunnuna: JluckpeTHas MaTeMaTuka

Bapuanrt 4 (o1 0 10 30 6a/10B)
(4 6as1a) KakoBO 4MCI0 MATPUI] U3 T CTOJIOLIOB M S CTPOK C DJIEMEHTAMU U3 MHOXKECTBA
{-1, 0, 1}?
(3 6asnna) Cxonbkumu cnocobamu rpynmy u3 10 genoBek MOKHO pa3OUTh Ha JABE
rpynnsi no 3 u 7 yenosek?
(9 6annoB) CryaeHueckas rpymna, cocTosiias u3 25 4enoBek, Halucana KOHTPOIbHYIO
paboty, B KoTOpoiH Obulo 3 3amaHus. BoisicHunoch, 4ro 11 uenoBek pelunau MnepsBoe
3aganue, 13 uenoBek peunuid BTOpoe 3aflaHue U 16 yenoBek — TpeTbe 3ajaHue. 5
CTy/leHTOB pemuian l-e u 2-e 3amanud, 8 CTyAEHTOB pemwnu 2-¢ u 3-¢ 3amaHus, 0
CTY/IeHTOB — 1-€ u 3-e 3a1anus. 3 CTy/eHTa PELIN/IN BCE 3aJaHHsl.
(3 6aJi1a) CKONBKO CTYIEHTOB HE PELWIN HU OJHO 3ajaHue?
(3 0auana) CkonbkO 4YENOBEK pelWian poBHO 2 3amaHus? (o oOuiein
(hopmyiie, TOTOM MOACTABUTH 3HAYECHHUS)
(3 6anna) CkolbKO 4HENIOBEK PElIMIM TOJIbKO 2-¢ 3amanue? (u3o0pa3uth
MHOKECTBO Ha PUCYHKE)
(6 6asnoB) Jlokasars ToxkaecTBO (110 popmyne bunoma Heiotona):
TR ARCE =gl
(6 6a.110B) Pelnth ypaBHeHuE: A?}—’T = B(3) + B(4) + 22

(3 6anna) B noxox nouuu 20 typuctos. CamoMmy crapuiemy U3 HuX 35 J€T, a camMoMy
mitazuemy 16 net. BepHo nu, 4To cpeiu TYPHCTOB €CTh OHOTOAKH?



Kourtpoabuas padora Nel
Jucrunnuna: JluckpeTHas MmareMaTuka

Bapuaur 5 (o1 0 10 30 6a/1110B)
(4 6as1a) CKONBbKO CYIIECTBYET TPEeX3HAUYHbBIX 4Kces, MmeHbiux 500, B AecaTUUHOIM
3aMMCU KOTOPBIX HET OMHAKOBLIX LUpp?
(3 6asnra) CxonbkuMu criocodamu rpynmy U3 12 genoBek MOKHO pa3OUTh Ha JABE
rpynnsl 1o 4 u 8 uenosek?
(9 ©Oanaos) CornmacHO CTAaTUCTHKE UCMONbL30BaHMS UHTEepHET-OpaysepoB  60%
nonb3oBareneil ucnons3yor Chrome, 50% Firefox u 40% Internet Explorer. 30%
ucnonb3ytor Chrome u Firefox, 25% — Chrome u Internet Explorer, 20% — Firefox u
Internet Explorer. 1 10% ucnons3ytot Bee 3 6paysepa. Haiitu:
(3 6asna) Cxonbko % 4en0BEK HE UCMOIb3YIOT HA OJJUH U3 NEPEUHCIIEHHBIX
Opaysepos?
(3 danua) Cxonbko % 4enoOBEeK MCIOIB3YIOT POBHO 2 M3 MEPEUUCICHHBIX
Opaysepos? (1o o61eit popmyie, IOTOM MMOACTABUTH 3HAYCHUS)
(3 6amna) Cronbko % uenoBek uCnonib3yoT Tonbko Firefox? (u3o0pa3zuth
MHOKECTBO Ha PUCYHKE)
(6 6as10B) Jlokazarb TOXKAECTBO:
i ok +1)Ck = (n+2)2" 1L
Rt s(42)
it s(42)”
(3 6anna) B rpynne 25 uvenosek. Haliayres nu cpeau HuX 3 4elloBeka, Mpas HYHOLIHX
CBO¥ JIEHb POXKCHUS B OJJUH Mecsl?

(6 6a.110B) Pemute ypaBHeHue:

KouTtpoabnas padora Nel
JucuurmHa: JIuckpeTHas MaTeMaTHUKa

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

(4 6as1a) Ha nnockoctu nexkar 10 Touek Tak, 4TOo HUKAKue 3 U3 HUX HE JIeJKaT Ha OJTHOU
npsiMoH. CKOJIBKO CYLIECTBYET TPEYTOJILHUKOB ¢ BEPIIHHAMYU B 3THX TOUKAX?
(3 6as1a) Ckonbko /OB (HE0OsA3aTeIbHO MMEIOUIMX CMBICI) MOJKHO COCTaBUTh U3 OYKB
cinoBa «MATEMATUKA» npu ycinoBuH, 4To BCe OYKBBI JODKHB! OBITH HCIIOIB30BaHbI?
(9 6anaoB) Crynenueckas rpymnmna, cocrtosiias u3 30 yenoBek, Harmucaaa KOHTPOIbHYIO
paboty, B koTOpod ObL10 3 3ajgaHus, HPH OTOM KaKIbIi pewmuna XoTs Obl OIHO.
BosicHuiiocs, uro 12 4enoBek pellwiId MEepBOE 3ajaHue, 18 4eaoBeK pelmniId BTopoe
3ajanue U 19 yenoBek — TpeTbe 3aJaHue. 7 CTYAEHTOB penan l-e u 2-e 3amanus, 11
CTYJIEHTOB pEIIMIIN 2-¢ U 3-¢ 3a1aHus, 6 CTyIeHTOB — 1-¢ 1 3-¢ 3a1aHus.

a) (3 0amna) CkoabKO CTYICHTOB PELIMIN BCE 3adaHus?

b) (3 danna) CKoIbKO YEIOBEK PEIIMIN HE MeHee 2-X 3aganuii? (1o obuiei popmyne,

[OTOM IOJICTABUThL 3HAYEHUS)
¢) (3 Oanna) CKOIbKO HYENOBEK peUIMIM TOIbKO 3-e 3aganue?  (u300pasuth
MHOKECTBO HAa PUCYHKE)
(6 6anoB) Jlokaszars ToxkaecTBo (o ¢popmyne bunoma Herotona):
Yok +1)Ck = (n+ 1)2".

(6 6a.u10B) Pewnts ypasuenue: Coy sz = 24°,,(s(3,2) + B(3))
(3 0amna) Moxuo nu pasnoxuTh 44 mapuxa Ha 9 Kydek Tak, 4TOObl KOJIMUYECTBO
IIAPUKOB B PAa3HBIX Ky4kaxX ObLIO pa3iuyHbIM?



Kourtpoabuas padora Nel
Juciuniuna: JluckpeTHas MareMaTuka

Bapuaunt 7 (o1 0 10 30 6a/1110B)
(4 6anna) B CIIA npuHsTO 3arMchIBaTh /ATy TaK: HOMEpP Mecsla, HoMep JIHA U roia. B
EBpone ke cunauana waer uucio, norom mecsu u roa. Ckonbko B rogy jHeH, aary
KOTOPBIX HeJb3sl IPOYUTATh OJJHO3HAYHO, HE 3HAs, KAKMM crlocoO0oM OHa 3anucaHa?
(3 6as1a) Momnety 6pocatot 10 pa3. CKoOIBKO pa3HbIX NOCIEA0BaTEILHOCTEH OPJIOB U
peLIeK MOKHO NPH ATOM HMOMYYUTh?
(9 6annoB) B ka0l koMHaTe OCOOHsKA CTOsAM OYKEThl LBETOB, NPUUYEM, B KaKJO0H
KOMHATe CTOSJI XOTs Obl oAauH OykeT (B KOMHAre HE MOKeT ObITh JIBYX OYKETOB
onuHakoBbiX 1BeTOB). B 30 womuarax crosiim Oykersl po3, B 20 — reozauxk u 10 —
xpuzauteM. [Ipu sToM B 5 KOMHATaX CTOSIIM OIHOBPEMEHHO U XPU3AHTEMbI, U TBO3IUKH,
B 7 KOMHArax — M XPU3aHTEMbl, U pO3bl, B 9 KOMHATax — M I'BO3IUKH, U PO3bl, B TPeX
KOMHATax CTOSIM Bce TpH Tuna Oykeros. Haiitu:
(3 06aauna) CxonbKo KOMHAT B 0COOHsIKE?
(3 6a1a) B ckoNbKHX KOMHATax CTOMT HE MeHee ABYX OyketoB? (o oOmieit
(hopmyiie, IOTOM MOACTaBUTH 3HAYEHHUS)
(3 0an1a) B cxonbKHMX KOMHATax CTOAT TOJALKO XpU3aHTEMbI? (M300pasuTh
MHOJKECTBO HA PHCYHKE)
4. (6 6ann0B) Jlokasars ToxKAECTBO: Yook — 1)CK = (n — 2)2" L.
4
(6 6a,1110B) PetuTs ypaBHeHHE: % = 3B(4) +s5(4,2).

2x
(3 f6anna) B xnerkax tabnuusl 3 X 3 paccraBnensl uucna -1, 0, 1. Jlokaxure, 4To

KaKHe-TO JBe U3 8 CyMM I10 CTPOKaM, CTOI0LAM U AuaroHassm OyayT paBHBI.

KonrTpoabnas padora Nel
Juciumiauna: JluckpeTHas MaTreMaTuka

Bapuaur 8 (o1 0 10 30 6a;110B)

(4 6ans1a) Homep aBromobuis cocrout u3 tpex Oyks andasura (ucnonbsyercst 12 Oyks)
u Tpex uudp: cuavana uaer Oyksa, 3arem Tpu 1udpsl, a 3arem eure 8¢ OykBbl. CKOIBKO
CYILLECTBYET pas3jIn4HbIX HOMEPOB aBTOMALLINH?
(3 6an1a) Ckonbko CJIOB (HEOOA3aTENBEHO HMEIOLIUX CMBICIT) MOKHO COCTaBUThL U3 OyKB
cioBa « KODODOUIUEHT» npu ycioBun, uto Bce OyKBbI JOIKHBI ObITh UCIOIb30BaHbI?
(9 6as1108) M3 100 cTyneHTOB MEpBOro Kypca YHUBEPCUTETA aHIIMMCKUN S3bIK 3HAIOT 28
cryneHToB, Hemeukudt — 30, dpanmysckuit — 42, aHmmickuii M HeMeukui — 8,
aHruickuil 1 Qppaniysckuit — 10, Hemenkuit 1 GpaHiy3ckuil — 5, BCE TPH A3bIKa 3HAIOT
3 crynenTa. Haiitu:

(3 6aJ1a) CKOMBKO CTY/IEHTOB HE 3HAIOT HU OJMH U3 ITUX SA3bIKOB?

(3 6anna) CkoabKO CTYAEHTOB 3HAIOT poBHO 2 A3bika? (1o obuieit Gopmyie,

MOTOM MOACTABUTE 3HAYEHUS)
(3 0ana) CkonbKO 4ENOBEK 3HAIOT TONBKO aHmiMiickuil? (u300pasuthb
MHOKECTBO HAa PUCYHKE)
(6 6as10B) Jlokasars ToxkaecTBO (110 (hopmyne bunoma Heiorona):
TI_o(2k — 1)CK = (n—1)2n.

(6 6a/0B) Petnts ypasuenue: Copy = x(5(3,2) + B(3)).
(3 Gaana) Jlokaxurte, yto B M1000i KOMIIAHMM HAWAYTCS JBa 4YeJIOBEKA, UMEIOLIUE
OJIMHAKOBOE YHCIIO JIPY3EH.



Homep Kpurepuii o1leHKH KOHTPO.IbHOI padoTbl No2 Basibl
3a/1aHus
1 PeluieHue [10Be/IeHO 10 KOHLA, BEPHO U 000CHOBaHO. ApuMeTHyecKue OlUMOKH 3
OTCYTCTBYIOT.
Perenue noBesieHo /10 KOHLIA, BepHO U 060ocHOBaHO. omnyiieHa 2
HecyulecTBeHHas apudmernueckas omunbKa.
Petienue g0BeIeHO /10 KOHLIA, HO OTCYTCTBYET €ro 000CHOBAHUE MU [I0IY1IeHA |
cyuiecTBeHHas apudmernyeckas omudka.
Pewienue He BepHO, 1HO0 NPHBEICHO HEBEpHOE 000CHOBAHO. 0
2 PeieHue 10BesieHO 10 KOHLA, BEPHO U 000cHOBaHO. ApHpmMerHueckue omudKu 4
OTCYTCTBYHOT.
PeluieHue [10Be/IeHO 10 KOHLA, BepHO U 00ocHoBaHO. JlonyuieHa 2
HecyllecTBeHHas apudmernueckas omudKa.
PeteHue He BepHO, MO0 NpHBEIEHO HEBEPHOE 0O0CHOBAHO. 0
3 Perienue goBejieHO /10 KOHLA, BepHO U 0060cHOBaHO. Apudmernyeckue omuOku 6
OTCYTCTBYIOT.
Pewienue goBezieHo /10 KOHLIA, BepHO 1 000ocHOBaHO. JlonyiieHa 4
HecyllecTBeHHast apudmernyeckas oidka.
PeliieHue [10Be/IeHO 710 KOHIA, HO OTCYTCTBYeT €ro 000CHOBaHUE WIIM JI0ITy1IeHA 2
cyuiecTBeHHas apudmerndeckas oniuoka.
PelieHue He BepHO, 1MGO NPUBE/IEHO HEBEpHOE 0O0CHOBAHO. 0
4 PeluieHue [10Be/IeHO 10 KOHLA, BEPHO U 000CHOBaHO. ApuMeTHyecKue OlUMOKH 6
OTCYTCTBYIOT.
Pewienue noBejieHo /10 KOHLIA, BepHO U 060cHOBaHO. omnyiieHa 4
HecyulecTBeHHas apudmernueckast omubKa.
Perienue 10BeIeHO /10 KOHLIA, HO OTCYTCTBYET €ro 000CHOBAHUE MU [0IY1IeHA 2
cyuiecTBeHHas apudmernyeckas omudka.
Pewienue He BepHO, 1HO0 NPHBEIECHO HEBEpHOE 000CHOBAHO. 0
5 PeliieHue 10Be/IeHO 110 KOHL@, BEpHO U 000CHOBaHO. ApupMeTHuecKue OnOKH 11
OTCYTCTBYHOT.
PeluieHue [10Be/IeHO 10 KOHLA, BepHO U 00ocHoBaHO. JlonyuieHa 4

HecyllecTBeHHas apudmernueckas omudKa.

Perienue j10Be/1eHO 10 KOHL@A, HO OTCYTCTBYET ero 000CHOBaHUE HJIH JOIYLLEHA
cyuiecTBeHHas apudmernyeckas omudka.

Perienue He BepHo, Jinb0 npuBeieHO HEBEpHOE 0OOCHOBAHO.

0

Hroro: 30 6a.10B

l. (3 6ama) VUcnons3ys NMOIMHOMHMAIBHYIO TeOpeMy, HaWTH KOdhULIHMEHT npu

Kounrpouabuas padora Ne2
Jucounnuna: Jluckpernag MareMaTuka

Bapuant 1 (Maxkcumym 30 6annoe)

pa3noKeHUuu (\/§ —t* + Sp3)15.

[

t16p9 g

(4 b6ama) B kopoOke HaxonsaTcs 3 KpacHbIX, 4 cMHMX M 2 3eneHbIX 1apa. CKONbKO

CYHIECTBYET ¢rioco0oB BbiOOpa 6-Tu mapoB U3 kKopoOku. (IToctpouts cooTBETCTBYIONIYIO
JnanHomy BeiOopy 1D u HaiiTu koddhbunmuent)

1

3. (6 6annos) Haiitu 0011Hii YiIeH TOCIEI0BATENBLHOCTH Ay st 1D f,(t) = (1 — t)s.
4. (6 6arnoe) Haiitu sBHBIH BUT A,,, 3aganHoro OJIPC:

Apez — Apiz —8ay4q + 120, = 0,09 = 1,0, = 2,a, = 1.

5. (11 6annoe) Haiitu sBHBIH Buja a, ,

(—3)“,&0 = 1,(],1 — _1

sanannoro HJIPC: a,,, + 2a,,1 —8a, =




s

® N oW o

Kontpoabsuas pabora Ne2
Jucounnuna: Jluckpernas MareMaTHka

Bapuaunr 2 (Maxcumym 30 6annos)
(3 6anra) Vicnionb3ysl NMOJIMHOMHUANbHYIO TeopeMmy, HalTd kod(duuueHt npu
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 1BeroB. (Iloctpouts coorBeTcTBYIONYIO AaHHOMY BbIOOpY [1D U Halitn
koddduryent)
(6 6annos) Haiitu 061 4ieH MOCAEN0BATENLHOCTH A, s ITD f,(t) = 3(1 + t)° — 2.
(6 6annos) Haiitu siBHBIA BUA a, , 3aganHoro OJIPC: a,.3 + 19a,,, + 80a,41 —
100a,, = 0,a, = 5,a; = —10,a, = 10.
(11 6annos) Haiitu siBHBIH BUA a,, 3aaanHoro HJIPC: a, ., +a, = 6a,., +5,a, =
1,a;, =5.

t1> B

Konrpoasnas pabora Ne2
Jucnunnuua: Jluckpernag MareMaTHuka

Bapuant 3 (Maxcumym 30 6arnos)
(3 6anra) Vicnonb3ys MOITMHOMHMAILHYIO Teopemy, HaiTH koddduuuent npu a*h® s
Pa3nokKeHUU

(2a% — 36 - 5%5)".

(4 6anna) B xomenske nexar MoHerst @ 1 pydns, 1 p., 1 p., 2 p., 2 p., 2 p., 5 p., 5p.
Cxosbko cyuiectByeT crnocoboB Habpars 7 pybnei. (Iloctpouts cooTBeTCTBYIOLIYIO
nanHoMy BeiOopy [1® u naiitu koadduuneHt)

(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 + Qryq = 2a,+ 27 a5 = 2,44 = —2.

Konrposabuas padora Ne2
Juciunnuna: JJuckpernas MareMaruka

Bapuant 4 (Maxcumym 30 6arroe6)
(3 6anra) Wcnonb3ys MNOJIMHOMHUAIBHYIO TEOpeMy, HaWTH Kod(pPHUHEHT mpH

pasnoKeHHH (tz\/g —5vV2 + tlS)go.
(4 b6anra) B xopobke nexut 1 cuuuil, 2 kpacHbix H 4 xeaTbiXx KyOuka. CKOIbKO
CyllecTByeT crnocoboB BbiOparh 5 KyOukoB. (IlocTpouTh COOTBETCTBYIOULYIO JaHHOMY
BeiOOpy 1D u Haiitn koddduuent)

39 g

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) =




Kontpoabsuas pabora Ne2
Jucounnuna: Jluckpernas MareMaTHka

Bapuanr 5 (Makcumym 30 6annos)
(3 6anra) Vicnonb3ys MOITMHOMHUAILHYIO Teopemy, HaWTu kod(uuuent mnpu z3y3 s
paznoxenuun (4z + 5y —m)?0.
(4 6anna) B xowenbke nexkar moHersl: 1 pybms, 2 p., 3 p., 5 p., 10p. Ckonbko
cylecTByer crnocodos HaOpath cymmy B I8 py6umeii. (IlocTpouts COOTBETCTBYIOLIYIO

nanHoMy BeiOopy 1D u naiitu koadpduument)
1

(9+1)%

(6 6annos) Haiitu siBHBI BUJ a4y, 3ananHoro OJIPC: a3 —4a,4, — 11a,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
Jucounnuna: Jluckpernag MareMaTuka

Bapuaunrt 6 (Maxcumym 30 6arnos)
(3 6anna) Wcnonb3ys NONMHOMHMANBHYIO TeopeMmy, Haiitu koddduument 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 4ieH nocaenosarensHocTu a, s IO f,(t) = In(1 + 2t?)
(6 6annos) Haittu siBHBIN BUI @,, 3ananHoro OJIPC: a, 3 —4a,4» —3a,41 + 18a, =
0,ap =3,a; = —4,a, = —1.
(11 6arnos) Haiitu sBHbIA BUI @, , 3aganHoro HJIPC: a,,; —3a, = (n+ 1)2", a,
1/4.

Kontpoasuas pabora Ne2
Jucounnuna: Jluckpernas MareMaTHka

Bapuanr 7 (Makcumym 30 6annos)
(3 6anna) Wcnonb3ys MOMHHOMHAIBHYI TeopeMy, HallTH Kod(pULUHEHT IpH a

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)

12b5 B

&

(1+4¢2)2°

((6 6annos) Haiitu siBHBIA BUI a,, 3amnanHoro 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) =



Kontpoabsuas pabora Ne2
Jucounnuna: Jluckpernas MareMaTHka

Bapuaur 8 (Maxcumym 30 6annos)

1. (3 6ama) Vcnonb3ys NOIMHOMHATILHYK TeOpemy, HaWTu koddduuuent npu x'? B
pasnoxkenun (x° —x —e?)?0,

2. (4 6aana) B uBerouHOM MarasMHe OCTaloCch 5 po3, 6 repbep u 5 xpusantem. Haiitu
YUCJIO CHOCOOOB COCTABUTH OYKET M3 9 LIBETKOB, €CIHM B HEM JOJIKHO COAEPHKATLCS 110
KpaiiHeit mepe 2 posbl, | repbepa u 3 xpusantembl. (IlocTpouTh COOTBETCTBYIOILYIO
nanHoMy BeiOopy [1® u naiitu kosddunuent)

3. (6 6annos) Haiitu o61uii 4iieH MOC/IeI0BaTelIbHOCTH A, s [1D f, (t) = 2In (TZE) -7

(6 6annos) Haittm siBHBI BUJ a,, 3agmanHoro OJIPC: a,,; —16a,,, + 55a,,1 +
72a, = 0,ay = 5,a; = —6,a, = —12.

5. (11 6annos) Haittu sBHbBIN B @, 3aganHoro HJIPC: a,,, — 3a,,1 +2a, =n,ay =
_1, ﬂ.l = _1.

Kadenpa npuxnannoit uHGOpMaTUKU U TEOPUU BEPOATHOCTEH

KOMIUIEKT BapHaHTOB JOMAIIHHUX HpOBepO'-IHbIX paﬁoT
Kputepuu o1leHKH: BEpHO BLIIOJHEHHOE AOMAIlIHEE 3ajaHie OLeHuBaeTcs B 1 Has.

Jomamuee 3ananue Nel
JucuumnuHa: JIuckpeTHasi MaTeMaTHKa

3apanue 1.1. Jlano A ={a,b,c,d}, n=4, r =3 . Haiitu Bce (n,r)-BeiOOpKH 1is
MHOKeCTBa A M BBIIUCATH HX.

Zapanue 1.2, Haiitu KonuuecTBO BCeX 5-TH 3HAYHBIX YHCEIL.

3apanue 1.3. CkoabKuMHU CIOCOOaMH MOKHO Pa3MECTUTD 8 HEIOBEK Ha 8-MH CTYNbSIX.

3ananue 1.4. B crynendeckoit rpymmne, cocrodieil U3 25 y4eHMKOB, NpU BbIOOpE
crapocthl 19 4enoBeK MNpOrosiocoBaiO «3a» BBLIBHUHYTYIO KaHIUAATypy, 2 4YelnoBeKa
MPOTOJI0COBAIN «IIPOTUBY» U 4-po Bo3Aepkaiuch. CKOJIbKUMH CIIOCOOAMU MOTJIO MTPOUTH JIAHHOE
roJIOCOBAHHUE.

Jomamnee 3aanne Ne2
JucuumuHa: J{uckperHass MaTeMaTHKA

3ananue 2.1. Kakoro uucio marpuil U3 n CTPOK U m CTOAOLIOB C JIEMEHTAMH M3
muoxkectsa {0,1}.

3apanue 2.2. bpocaior 3 urpanbHble KOCTU (C 6-TblO rpaHsMu Kaxjas). CKOJIBKUMH
cnocobaMM OHH MOTYT yHacTh Tak, 4yToObl MO0 BCce OKas3aBILIMECA CBEpXy IpaHH ObUIH
OIMHAKOBBIMH, JIM0O BCE MONAPHO Pa3HBIMH.

3ananue 2.3. VYV aurmuyaH OPUHATO [1aBaTh JIETSAM HECKOJbKO HUMeH. CKOJIbKHMH
criocobaMu MOJKHO Ha3BaTh peOeHKa, €Cii eMy AaloT He Oosee 3-ex uMeH, a 00111ee YUCI0 UMEH
- 300. (Pemutb 3a1auy AByMs criocodaMu, KOraa pa3ivyaloluecs MOPsAKOM UMEHa CYMTAOTCS
Pa3IMYHBIMU U KOIZIAa TAKME UMEHA CUNTAIOTCA OJJMHAKOBBLIMH).



JlomamHee 3aganmne Ne3
Jucuumnmuaa: JIuckpeTHasi MaTeMaTHKa

3apanue 3.1. Jlokasars TOKIECTBO Y pr k(k — 1)C(n, k) = n(n — 1)2"72,
3ananue 3.2. Haiitu cpeanuil uieH pasioxeHus (\/E — \/E)S.

3axanue 3.3. Jlokasars TOXKIECTBO Mg k% C(n,k) = % (20T

Jomamnee 3aj1anne Ned
Jucrumiuza: JJuckperHass MaTeMaTHKA

3ananue 4.1. CocraButh Tabmuny mis yucen benna ans n = 6,7,8,9,10?7 Ucnonbsys
CBOICTBA:

1)B(0) =1,

2) B(n) = Yp_oS(n, k)

3)B(n+ 1) = Y1, C(n,)B(Q).

3ananue 4.2. Cocrasuts Tabnuuy yucen Ctupnunra Il pona s n = 5,6,7.8, ucnonbsys

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

HNS(nk)=S(n—1,k—1)—kS(n—1,k),npu0 < k < n.
3ananue 4.3. Cocrasuts Tabuny uucen Crupaunra I poga ucnoib3ys ycioBus:

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

Ns(nk)=sm—Lk—1)—(n—1s(n—1Lk),npu0 < k < n.

3ananue 4.4. Jlano wmuoxectBe {A,B,C,.D}. Ilogcuurare KonuuyecTBO Croco0oB
pa&lGHeHHH JAHHOIO MHOXKECTBA HA BCEBO3IMOMKHLBIE IMTOAMHOMXKECTBA.

3apanue 4.5. Haiitu koopduumentst npu x, x%, x* B paznoxenunu [x],, .

Jomamnee 3ajanne NeS
JuncuumiuHa: JJuckperHass MaTeMaTHKA

3apanue 5.1. HaliTy 4uciio HensiX MOJOKUTENBHBIX yHcel, He npesocxoasiui 1000 u

He JeIgUuXcs HE Ha 0Ho u3 uncen 6,10,15.
3apanme 5.2. Ilo pesynbraram onpoca 10 4enoBek O MPEANOYTEHUSAX (PPYKTOB

BBISICHHJIOCH, YTO;
e ( uejoBEK JIFOOAT are/IbCUHbL;
5 uenoBeK 0T KUBH,
3 4esloBeK 0T MEPCUKH;
3 yejioBeKa JIFOOAT aneJIbCHHBI K KUBH;
4 yenioBeKa JTIO0AT are/ILCUHbBI 1 TEPCUKH;
2 yesoBeKa 00T KUBU U MEPCHKH,

| yenoBek MOOUT allCJIbCHUHBI, KHBH H [IEPCHKH.
IToxcunTarh, CKOJILKO YE/IOBEK:

- He M100AT Takux (PpyKTOB;

- NPEAIOYUTAIOT B TOYHOCTH JIBA BUJIA (PPYKTOB;
- MOOAT HE MeHee 2-X BUJIOB (DPYKTOB.



3apanue 5.3. B crynenueckoil rpynme 25 uenosek, u3 Hux 1l gemosexk noior, 9 -
TAHIYIOT, 14 — COUMHSIOT CTHXH, 3 YENOBEKAa U TAHLYIOT U MOKT, 4 YeI0BeKa MOIT U COYMHIIOT
CTUXH, 3 - TAHLYIOT U COYMHSIOT CTUXU U | yeroBek 001ajaeT BCeMH TpeMs TaJlaHTaMH.

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

Jomamnee 3aganne Ne6
Jwncrurmaa: JluckpeTHas MmareMaTuka

3apanue 6.1. Cxonbko cioB (HE00sS3aTe/IbHO UMEIOIIUX CMBICI) MOJKHO COCTABUThH W3
Oyks cinoBa «KATAKOMBA» nipu ycinoBun, 4to Bce OyKBbI JOIKHBI OBbITH HCHOIB30BAHbI?

3apanue 6.2. B xomoxe 36 xapt (4 mactu, 9 kapr kaxknao mactu). CKOIBKUMH
crocobaMi MOKHO BbIOpaTh 3 KapTbl ¢ OAHUM HOMEPOM U 2 KapThl — C APYTUM?

3ananue 6.3. Crynenueckas rpymnna, cocrosias u3 20 yenoBek, Hanucala KOHTPOJIbHYIO
paboty, B koTopoii Obu10 3 3amanusi. BeissicHHIOCK, 4TO 9 4enoBeK peluiu nepeoe 3aganue, 10
4eJIOBEK PELIMIM BTOpOoe 3ajanue U 12 yenoBek — TpeTbe 3a1anHue. | cryaeHt pewnn l-e u 2-e
3aaHus, 3 CTyACHTA pPeliIn 2-¢ U 3-¢ 3aianus, 5 cTyneHToB — 1-¢ U 3-e 3ajanus. 2 cTyleHTa
peLLnIu BCe 3a/[aHusl.

CKOJIBKO CTYIEHTOB HE peluau HU 0HO 3ananue? CKOJIbKO YeIOBEK PELIMIU POBHO 2
saganus? (no oOmei dopmyne, norom noacraBuTh 3HadeHus) (CKOJMBKO 4ENOBEK pPELIMIIH
TOJBKO 2-€ 3aanue? (1300pa3uTh HA PUCYHKE).

3ananue 6.4. [lokazarb ToxaectBo (1o hopmysine 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 smukoB f0J0K Tpex coproB. B kaxaom smmke
nexar s6noku onHoro copra. llponmasery yTBepikiaer, yTO y HEro HET [EBATH SILHUKOB C
s00kamu opguHakoBoro copra. He ommbaercs nu on?

Jlomamnee 3aganue Ne7
JlucuunnuHa: JJuckperHas MaTeMaTuKa

3apaume 7.1. Boruucnuts (a + b + ¢)S.
3ananue 7.2. Haittu koopduuuents: npu t* B pasnoxennn (z + t* +t7)'5 npu k=17,
8, 40.

JlomamHee 3aganue Ne8
Jucuumuza: JluckperHasi MaTeMaTHKa

a2k
3aganue 8.1. Haiitu I[1® f.(x) mis nocnenosarensuoctu {3C(r, k) + k + 1+ %}, k>

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

3apanme 8.3. Haiitu [ gma  f,(t) = (1+ )% npu 1) s=-—s,
a=-—1. ; 2) § = —s,
a=-n.

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



Jlomamnee 3aganne Ne9
JlucuunnauHa: JuckperHas MaTeMaTuKa

3ananue 9.1. Haittu [1® nocnenosarensHoctu a, = na™,n = 0,1,2,...
3ananue 9.2. Onpenenurtb, CKOJLKUMHU CHOCOOAMHM MOKHO 3arjlaTUTh 8 KOIEEK
moHeramu 1o 1,2,3,5,7 xoneek. Ucnons3osars [10.

Jlomamnee 3aganue Nel(
JlucuunnuHa: JuckperHas MaTeMaTuKa

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

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

KoMILieKT 3K3aMeHALITMOHHBIX OMJIETOB

Jucnurnnuua: Jluckpernas MareMaTHKa

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 3anaun o Gecropskax.

CocraBurellb 2.C. Conuu
3asenyromui kadenpon K.E. Camyiinos

SK3AMEHALIMOHHBIA BUJIET Ne 2
1 Bompoc
Beibopka obbeMa r H3 n 2J€MEHTOB, THUIbI BbIOOpoK. OmnpexnencHue U
dopMynbl (C OKa3aTeNbCTBOM) Ul HMX 4YUCHA: pasMEILEHHME, pa3MEIlEHHE C
MOBTOPEHHEM,  COYETAaHME, COYETaHHE C  IIOBTOPEHHEM,  [I€PECTAHOBKA,
MYJIbTUMHOKECTBO
2 Bomnpoc
®opmyna Juis BBIMHCIEHHMS 4YHCIAa [OPEIMETOB, 00aJal0OMIMX POBHO N
CBOMCTBaMH (C JOKA3aTeNbCTBOM + 10KA3aTEIbCTBO JIEMMbI).

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



3K3AMEHAL[HOHHblﬁ BHUJIET Ne 3
Bomnpoc
OcHOBHBIE TOMKJECTBA, CBA3AHHLIE C YMCIOM coueTanuii (4 ToxKmecTBa ¢
JI0Ka3aTeILCTBOM).
Bormpoc
dopmyJia 1isi BBIYUCIICHUS YHCIIA TPEAMETOB, 00/1a1al0IUX HE MEeHee ueM, k
CBOMCTBaMH (C JI0KA3aTEILCTBOM).

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

SK3AMEHAIIMOHHBIN BUIET Ne 4
Bomnpoc
bunom HeloToHa (¢ n10Ka3aTebLCTBOM).
Bomnpoc
Pemenue 3agaun o BcTpeyax.

CocraBureib 3.C. Conun
3asenyromuii kadeapoi K.E. Camyiinos

3K3AMEHALIMOHHBIN BUIET Ne 5
Bomnpoc
CaoiicTBa OMHOMHAIBHBIX KOY(PPHLHEHTOB (5 CBOHCTB € J0KA3aTEILCTBOM).
Bomnpoc
[TonnnomuansHas Teopema (¢ J10Ka3aTeIbCTBOM ).

CocraBureib 2.C. Conun
3asenyrouuii kadeapoi K.E. Camyiinos

3K3AMEHAIIMOHHBIN BUIET Ne 6

Bomnpoc

Tpeyronsuuk [lackans. CsolictBa Tpeyronbuuka [lackans (cBolicTBO
IIECTUYTONbHUKA C JI0KA3aTENbCTBOM).
Bomnpoc

®opmanshslii crenenHoil paj (PCP). Onpeaenenue npousBoasieil GpyHkuun
(IId). Cgoiictea II® u DCP: cnoxenue, ymHoxenue, auddepeHuuposanue,
MHTETPUPOBAHHUE.

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



3K3AMEHALIMOHHBIN BUJIET Ne 7

Bomnpoc

Pazbuenne wmuoxkecrBa. Yumcima Crupnuura II poma. PDopmyna ans
Boruuciaenns uucesn Crupnunra II pona vepes npeasiayuive (¢ A0Ka3aTeIbCTBOM).
®opmyna s Beuucienus yucen Crupaunra Il poga yepe3 cymmy npousBeieHUs
couetanuit u npeasaynmx yucen Crupnunra Il poga (¢ 1okasareabCcTBOM).
Bomnpoc

3agada 0 B3BELUIMBAHUM,

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

3K3AMEHALIMOHHBIN BUIET Ne 8
Bomnpoc
Yucna benna. PexyppeHTHOE COOTHOLIEHUE [UTs BbIYMCICHHs yucen benna (¢
JI0Ka3aTeILCTBOM).
Bormpoc
M3Baeuenune KBaapaTHOrO KOpHs ¢ noMouisio [1d.

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

3K3AMEHALIMOHHBIN BUJIET Ne 9
Bomnpoc
Yucna Crupinunra | pona. @opmyna wis BelukciaeHus uucen Crupaunra [
poza (¢ 10Ka3aTeabCTBOM).
Bormpoc
Haxoxnenue tabnuunsix [10.

CocraBurellb 2.C. Conuu
3asenyromui kadenpon K.E. Camyiinos

IK3AMEHAIIMOHHBIN BUIET Ne 10

Borpoc

bessnakoBele umcna Crupnuura [ poma. Dopmyna [Uist  BBIMUCIEHUS
Oe33nakoBbix yucen Ctupaunra I posa (¢ 10Ka3aTeabCTBOM).
Bomnpoc

Pemenue 0QHOPOIHBIX JIMHEHHBIX peKyppeHTHBIX cooTHOoLeHuH Teopema o0
obumieM  BHAE  pellIEHUs  PEKYPPEHTHOro  CcOOTHoweHus mopsaka k- (c
JI0KA3aTENILCTBOM).

CocraBurellb 2.C. Connu
3asenyomui kadenpon K.E. Camyiinos



3K3AMEHAIIMOHHBIN BUJIET Ne 11
1 Bompoc
®opmyiia BKIIOUEHHH W UCKITIOYEHHH (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
3asenyrowmuii kadenpoi K.E. Camyiinos

3K3AMEHAIIMOHHBIN BUJIET 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
3asenyrowmuii kadenpoi K.E. Camyiinos

IK3AMEHAIIMOHHBIN BUJIET Ne 13
1 Bompoc

Yucna Katanana. Pekyppenrnas ¢opmyna uncen Karanana. Haxoxnaenue 11D,
ABHON (OPMYJIbI M YIPOILIEHHOTO PEKYPPEHTHOTO COOTHOMIEHU 11 yncea Karanana.

2 Bompoc
l'enepanus  KOMOMHATOPHBIX ~ OOBEKTOB:  [EPECTAHOBKH,
pazbueHus 4ucia, HOJMHOKECTBA.

CocraBurelib 2.C. Conuu

3asenyromui kadeapoi K.E. Camyiinos

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

Bonpoc 1 — 10 6annoB 3a npaBUIbHBIN OTBET;
Bonpoc 2 - 10 Oasnos 3a IPaBHIIbHBIH

COYETaHN,

OTBET.



10.
5 8
12
13.
14.

15,

Kadenpa npuxnagnoit uHGOpMATUKUA U TEOPUU BEPOSITHOCTEH

Bonpocs! 115l KOJIOKBUYMA

Jucruniuna: JIuckpeTHas MareMaTuka

Onpenenenne MHOXKECTBA, MOLIHOCTH MHOMKECTBA, MPSMOr0O MPOU3BEIEHUS] MHOMKECTB,
noAMHOkecTBa, Oyseana. [IpaBuno cymmel u npaBuino npousBegeHus. [Ipuniun
Jupuxie, o0001mennslii npunuun lupuxie.

Bribopka o0bema 1 U3 n 37eMEHTOB, TUIlbl BeIOOpOK. Onpexpenenue u Gopmylibl (C
J10Ka3aTeIbCTBOM) JUIs MX YHUCHIA: pa3MelleHHe, pa3MeNIeHUe ¢ IOBTOPEHHEM, COUETaHHUE,
COUETaHUE ¢ NOBTOPEHHEM, IEPECTAHOBKA, MYJIbTHMHOMKECTBO.

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

bunom HetoToHa (¢ qoka3aTenbCTBoOM).

CaoiicTBa OuHOMUAIBHBIX KOYDPULHEHTOB (5 CBOHCTB C 10Ka3aTEILCTBOM).
Tpeyronbuuk Ilackans. CeoiictBa TpeyronbHuka ITackans (cBOHCTBO 1I€CTHYTOIbHHUKA C
J0Ka3aTeIbCTBOM).

Pa3buenne muoxecrsa. Yucna Crupnunra Il pona. ®@opmyna ajis BBIUHCICHUST YUCEI
Crupmunra I poma 4epes mnpeablayimiue (¢ gokasarenbctBom). Dopmyna  ais
Bbruuciaenus uucen Crupnuura II popa depe3 cymmy HpoM3BEACHHS COYETAHUN U
npensiaymux yncen Crupnunra Il pona (¢ 10Ka3aTensCTBOM).

Yucna bemna. PexyppeHTHOe COOTHOLIEHME Ui BblUMCIeHHMs uucen bemna (¢
J10Ka3aTebCTBOM).

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).

®opmyna BKIHOYEHHH H UCKITIOUEHMI (C I0KA3aTEIbCTBOM).

Pemenue 3apaun o Gecriopsakax.

@opmyna Ui BBIMHCIEHHUS 4YUCIA IPEIMETOB, 00/1aalolmuX pOBHO N cBoHcCTBaMu (C
JI0Ka3aTelbCTBOM + J0KA3aTe/IbCTBO JIEMMBI).

®opmyna Wi BBIYHCICHUS YHCIA NOPEAMETOB, 00JagalomMxX HE MEHee ueMm, k
cBolicTBaMH (C JOKA3aTeIbCTBOM).

Peuienue 3amaum o BCTpeuax.



10.

11

14.

5.
16.
17.

18.
19,
20.
21

22,

Kadenpa npuknaanoil uH(pOpMaTUKH U TEOPUU BEPOSITHOCTEH

Bomnpocsl K 3K3ameny

Jucuurnnuua: JlucKkpeTHas MmateMaTuka

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

Bribopka obbema r u3 n snemMeHTOB, THOBI BbIOOpOK. Omnpenenenue U Gopmyist (¢
J10Ka3aTeNbCTBOM) JIUIS UX YHUCIIA: Pa3MEIICHHE, Pa3MEILIEHUE C TOBTOPEHHUEM, COUCTAHHE,
COUETaHHE ¢ MOBTOPEHHUEM, IEPECTAHOBKA, MYJIbTUMHOKECTBO.

OCHOBHBIE TOKJIECTBA, CBSI3aHHBICE C YUCJAOM codeTaHuit (4 TOKmecrBa ¢
J10Ka3aTebCTBOM).

bunom HeioToHa (¢ noKa3aTensCTBOM).

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

Paz6uenue muoxecrsa. Yucna Crupnunra Il poga. @opmyna a1 BbIYHCACHUS YUCE
Crupnmuura I popma wuwepes npeasiaymue (¢ JokaszatenbcTBoM). Dopmyna s
Bbruuciaenus uucen Crupnunra II poma depes cymmy mHpou3BeleHHs COUETaHHHM H
npeasiaymux yucen Crupnunra Il poaa (¢ qokazarenbcTBom).

Yucna benna. PexkyppeHTHOe COOTHOUIEHHME Ul BbluMciaeHus uucen besna
(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 I poaa (¢ 10Ka3aTeascTBOM).

. Dopmyna BKIIOYEHUH U UCKITIOYEHMH (C 10Ka3aTeIbCTBOM).
12.
13.

Pemenne 3anaum o Gecropsigkax.

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

Qopmyna s BBIUMCICHHMS 4YHCIAa OPEeJMETOB, o0jajaromux HE MeHee dem, k
CBOHCTBaMH (C J10Ka3aTEILCTBOM).

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,

Pemenne oaHOPOAHBIX JMHEHHBIX PEKYPPEHTHBIX cooTHoumieHui Teopema 00 ob6uiem
BH/JIE PELICHUs PEKYPPEHTHOIO COOTHOLLIEHUS nopsiika k (¢ 1oKka3aTebecTBOM).

Pemienne  HEOJHOPOAHBIX  JIMHEHHBIX  PEKYPPEHTHBIX  COOTHOIIEHHH  METOIOM
npousBosaux (GyHkimid. (B kauectBe oObsicHenus Halth pemenue HIIPC,
pa300paHHOro Ha JIEKIIHH ).



23. Yucna Oubonawyun. Pexyppentnas Qopmyna ans uucen Pubonayuu. Beraucienue
sBHOU popmynbl s uncen Pubonaqyu.

24. Yucna Karanana. Pexkyppentnas ¢opmyina uucen Karanana. Haxoxnenue 11®, apuoit
(hopMyIibl ¥ YIPOLIEHHOIO PEKYPPEHTHOr0 COOTHOIEHUs Aist uucen Karanana.

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



