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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma aucuumuinHbel (Monyns) «JluckperHas maremartuka. [IpoaBUHYTBIN
Kypc» COCTaBlieHa B COOTBETCTBUU C (peiepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIBIOTEpHBIE HaykH, npoduiib MaTemaTHKa M UCKYCCTBEHHBIN HHTEIUIEKT, YTBEP>KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne nucummimnabl (Moaynsi) «JluckperHas wmaremaTuka. IIpoaBUHYTBIM Kypc»
SBIIIETCS. OCHOBOM [Isl MHOTHUX JAPYTrUX MaTeMaTHYeCKHX AMCUUIUIMH. [{ucruruivnHa (MOIysib)
pa3BUBAET AHAJIUTHYECKOE M KPUTHUYECKOE MBIIIJIEHUE, YTO SIBJISIETCS BA)KHBIM HABBIKOM IS
pelleHus CIOXKHBIX 33/1a4 B pa3uYHbIX cepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata mo HamnpapieHuio 02.03.01 MartemaTuka W KOMIBIOTEpHBIE HayKd, TpOodHIIL
MaremaTiKa W WMCKYCCTBEHHBIM WHTCIUICKT M BXOJUT B 00s3aTelbHYIO YacTh bioka 1, kak
JUCITUTIMHA TI0 BEIOODY.

Jucnunnuza (MoAynb) u3ydaercs Ha 1 kypce Bo 2 cemecTpe.

Leap u3yyeHuss AMCHUIIMHBI (MOAYJsi): B (OPMUPOBAHUU TIYOOKOTO MOHUMAHUS
MIPEJEIOB, HEMPEPHIBHOCTH, IPOU3BOIHBIX U UHTETPAJIOB, a TAK)KE UX IPUMEHEHUS B PA3JIUYHBIX
00JacTsSIX HAyKH U TEXHHUKHU.

3anaum u3ydeHusi JMCUMILUIMHBI (MOXYJIfAA) HAMpPaBJICHb HA (POPMUPOBAHKE Y CTYJCHTOB
CIENYIOIINNI 3HAHUW, YMEHUN U HABBIKOB:

— 3HaHUE ompe/eNneHus OyaeBbIX (YHKIMIA, UX TaOIUIBI HCTUHHOCTH, 3aKOHBI OYyJIeBOI
JIOTUKU. 3aKOHBI JIOTUKU MIEPBOTO MOPAIKA, CHHTAKCUC U CEMaHTHKa (HOpMYyIT;

— 3HaHue 0a30BbIX MOHATUN TEOPUH MHOXKECTB. COOTBETCTBUA U OTOOPAKEHUS MEXKIY
MHOKE€CTBAMHU U X BUbI;

— 3HAHUE OCHOBHBIX (HOPMYJT KOMOMHATOPUKH: YHCJIA COYETAHHM, pa3MEIIeHUN,
nepectaHoBok. bunom Herorona u tpeyronsHuk [lackai;

— 3HaHUE OCHOBHBIX ONpeleleHuid u TeopeM Teopuil rpados. Kiaccer rpados:
OpUEHTUPOBaHHBIE I'padbl, 1E€PEBbs, IBYA0IbHBIE Tpadbl, Hi1epoBbI Tpadbl;

— 3HAHUE OCHOBHBIX ONpEJeNIeHuN U TeopeM Teopui yucen. CBOHCTBA JEIUMOCTH U
CpaBHEHUH 110 Moayiro. Mainas reopema depma,

— YMEHHUE YTEHHUs U 3amucu (GOopMyN ¢ KBaHTOpPaMH, IPUMEHEHHE 3aKOHOB JIOTHKU JUIS
npeoOpa3zoBanus GopMy,

— mnOpuMEHeHWe npuHuuna Jlupuxmie, nokaszarenbcTBa OT HOpoTHUBHOrO. IlocTpoenue
paccyxJeHuid Buja "oueHkatmpumep" A8 MUHUMH3AUUM WIA MaKCUMHM3allUU 33JJaHHOTO
rapaMeTpa Mnpu OrpaHuYCHHUsIX;

— TPUMEHEHHUE OCHOBHBIX (DOPMYS KOMOMHATOPWKH JJIsl pEIIeHHs 3a7ad Ha IMOJCYET
KOJINYECTBA BAPUAHTOB;

— MOPUMEHEHHUE METO/Ia MAaTEMaTUYECKOW MHIYKIIMU, METO/1a ABOMHOIO MTOACYETA, METO1A
KpaifHero A7s petieHus 3a/1a4 Teopun rpados;

— MNPUMEHEHUE CBOMCTB JIEJIMMOCTH, CBOMCTB OCTAaTKOB M CPAaBHEHUN MO MOIYIIO IS
peleHus 3a/1a4 TEOPUU YUCET;

— BJIQJICHUE OCHOBHBIMH METOJAaMH JOKa3aTeIbCTBa, TAaKUMH KaK JOKa3aTeIbCTBO
MIPUMEPOM, MIPAMOE JI0KA3aTENbCTBO, JOKA3aTEIBCTBO OT MPOTUBHOrO M NpUHUMUN Jupuxie;

— TMpUMEHEHUE KOMOHMHATOPHBIX (OpPMYT U TEOpeM JUIsl PelIeHHUs 3a1ad JAUCKPETHOM
TEOpUU BEpPOSATHOCTEW. Pacder MaremMaThyeckoro OXXUAAHUSA IS JUCKPETHBIX CIIyYalHbBIX
BEJINYUH;
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— TMpHUMEHEHHE Teopuu rpadoB Ui pelIeHUs 3a/ad Ha IMOIMAapHbIE OTHOLICHUS MEXKIY
o0BbekTaMu B MHOkecTBe. [lepeBoa 3a1ad Ha A3bIK TeOpHH TpadoB;

— HCHOJIB30BAHUE TEOPHH YUCEIT IS TOCTPOCHUS aJITOPUTMOB IU(PPOBAHHS C OTKPBHITHIM
KJIIOYOM U JUI APYTUX NPUKIAAHBIX 3a/1a4 TEOPUU aITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
pabOoTHUKaMU YHUBEPCUTETA U B POpPME CAaMOCTOATEIILHONU PabOThI 00YyUYarOIIUXCS:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIIH U pe3yJbTaTOB 00y4YeHHs 10
AUCHHIJINHE (MOYyJIe)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTEeMaTHKH
reomeTrpud, 1uddepeHnmraTbHON OIIK-1.2. YMeeT npuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4alHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
IK-1. Crnioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M OAXOIBI K
3a/1a4¥ ¢ MaTeMaTHIECKON (hopMyITUPOBaHUIO 337a4, a TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPHHIIUIIBI
YTBEPXKACHUS CTPOTO H MaTEeMaTHYECKOTO
aHAIM3UPOBATH MOTyYSHHBIE JTIOKA3aTeNIbCTBA U aHAIN3a
pe3yibTaThl B 00JIaCcTH pe3yIbTATOB.
MaTE€MaTUKU U KOMITBIOTEPHBIX [K-1.2. ‘YMeeT KOPPEKTHO CTaBUTh U
HayK (hopMyITUpPOBaTH MaTEMATHYECKUE
3aJ1a4d, IPUMEHSITh CTPOTHE
METOJBI JOKa3aTeNbCTBA U
aHAM3UPOBATH TIOTyUYEHHEIC
pe3yIbTaThL.
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu

B 00JIaCTH MaTEMATUKU U
KOMITBIOTEPHBIX HAyK, BKJIIOYAsI
NPUMEHEHHE MaTEMaTHYECKUX
METOJIOB JIJIS PELICHIUS
MPAaKTHYECKUX 33734
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
| Ounas gpopma
HaumeHnoBanue KonTakTHas padoTa TKY
pa3gena THCHUILIMHBI Jlexkuuu Cemunap (Texymui
(Moxyast) CKHe CamocrosiTes1b KOHTPOJIb
KonTtposn
(npakTn Hasi paboTa ycneBaeMoCTH)
yeckKue
3aHATHA)
1 MaTtemaTtnueckas 4 4 12 Jlomarmnee 3aganue
JIOTHKA
2 MeToIbl JOKA3aTCIIbCTB 4 4 12 JlomamHee 3aganue
3 KombOunaropuka 4 4 12 Jomarmnee 3aganue
KonTponbsHas
pabora
4 Teopus nuadopmanyu 4 4 12 JlomarHee 3agaHue
KonTponphas
pabota
5 Teopus rpados 4 4 12 Jlomarraee 3amaHue
6 Teopus uncen 5 5 13 Kontponb
TEOPETHIECKOTO
MaTtepuaia
7 JlonomHUTEIbHBIE TEMBI 5 5 13 Jlomaninee 3aanue
ITPOJIBUHYTOT'O YPOBHSI
IK3zamen 6
Hmozo: 30 30 6 86
Oo6vem oucyunnunvl (Mooyns) 152
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 4
(6 3au. ed.)
4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HanMmenoBanue pasgesa ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 MaremaTuueckas Joruka Bbynesa noruka. Jloruka neporo nopsjaka. MHOXecCTBa U
0TOOpaKeHHS
2 MeTo bl JOKa3aTEIBCTB JoxkazatenscTBo OT potuBHOTO. OrieHka + npumep. MaTykIms
3 Kombunaroprka IIpaBuna ciioxeHust 1 yMHOKEHHMsI. Pazmelienus u nepecTaHOBKU.
Coueranus 6e3 noBropennii. CoueTaHus ¢ HTOBTOPESHUSIMHU
4 Teopust nuopMaLIH KommuectBo nadgopmanmu. [lpunoxenns K pemeHno 3a1a4
5 Teopust rpadoB [Moncuer creneneit BepuivH U pedep. CBsa3HOCTH rpad)oB U IEPEBbS.
OpuentupoBaHHble rpadbl. DiinepoBbl rpadsl
6 Teopus yucen Henmumocts u octatku. CpaBHEHHE 0 MOAYIO0. PaznoxkeHue Ha
MIPOCTHIE MHOKUTENH. ANTOpuTM EBKIMaa
7 JlonoTHUTEIBHBIE TEMBI PexyppenTsl. [amunsToHOBBI rpadsl. Jlemma Xosuta. Manas Teopema

MIPOABUHYTOTO YPOBHSI

®epwma. [lokazaTenu no MO0
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anredbpanyeckas Teopus : y4eOHUK JJIs BY30B /
E. B. KoncrantunoBa. — MockBa : UznarensctBo FOpaiit, 2025. — 123 c¢. — (Bnicuuee
oOpazoBanue). — ISBN 978-5-534-20172-7. — Tekcr : anektponnbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL.: https://urait.ru/bcode/569211.

2. CkopyOckuii, B. 1. Maremaruueckast Joruka : yaeOHUK U IPaKTHKYM U1 By30B / B. 1.
CxopyOckuii, B. W. [Tomnsixos, A. I'. 3p1k0B. — MockBsa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Bpicmiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : 3IEKTPOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561076.

3. JluckpeTHas MaTeMaTuKa : yueOHOe mocoOue /i By30B / 1I0J] HayuyHOU pepakiueid A. H.
Ceceknna. — Mocksa : M3znatensctBo FOpaiit, 2025. — 85 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-21182-5. — Tekcrt : anmektponHsblii // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/559511.

Jlononnumenvnas numepamypa:
1. I'paxem P., Kuyt /1., [Taramuauk O. Konkpernas marematuka. Matemaruueckrue OCHOBBI
uHpopmatuku. — M. : Bunssamc, 2009. — 784 c.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00ecreurBarollel NpoBeAeHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IPAKTUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKON padoT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro ob6opynoBanus. IloMerieHuss yKoMIIeKTOBaHbl CIEHUAIN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHnne qUCUMIUIMHBL (MOYJIs1) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

—  CHEeNUATM3UPOBAHHBIM 000pyI0OBAHNEM, BKIIIOUAs! IEMOHCTPAIL[MIOHHOE 00OPYAOBaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00y4arOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIMIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBbS,
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
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https://urait.ru/bcode/569211
https://urait.ru/bcode/561076
https://urait.ru/bcode/559511

obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaumeHnoBaHue mopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbnmoTeka
2. Basa nanaeix mg 1 T-cnenuanuctos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpazoBanus Poccutickoit @eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeNLHOTO MpoLecca M0 TUCHUILIMHE (MOJIYJIE), B TOM YHMCJIe KOMILJIEKT JIMLIEH3UOHHOTO
IPOrPaMMHOr0  OO€CleueHHsl, COBPEMEHHbIE Npo(deccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | muuensmonHoe
bpaysepsbl:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO pacIpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneueHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | sapyGesxuoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonnoe
Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nurensnonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | muuensnonHOe
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
Cpe/icTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
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Visual Studio Code 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThl IPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJIHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe

1. MeToauuyecKHe U OlleHOYHbIE MaTepHaJibl

MeToauyeckne yKa3aHusi JJsi O0y4alUIUXCSl MO OCBOEHHIO JAUCIHUMJIMHBI
(MoxyJin)

B nporuecce nzyuenus nucuumuinHbl (Moayss) «Jluckpernas maremaruka. [IponBuHyThII
Kypc» B PaMKax TEKYILIEro KOHTPOJIsI yCIIEBAEMOCTH UCIIOJIb3YIOTCS TaKUe BU/Ibl yUeOHOH paboThI,
KaK JICKIUs, MPAKTUYECKHE 3aHATHUS, KOHTPOJIbHBIE PaOOTHl M JOMAIIHUE 33JaHusl, KOHTPOJIb
TEOPETUYECKUX 3HAHUM, a TAKXKe Pa3IMUHbIe BUJbl CAMOCTOSTENbHON PabOThl 00yYaIOLIUXCS MO
3aJaHUI0 TIPENoaBaTessi, HalpaBIeHHbIE HA Pa3BUTHE HABBIKOB NMPO(ECCHOHATBHOMN JIEKCHUKH,
3aKperieHNe MPAKTUYECKUX MPOo(ecCHOHANBHBIX KOMIIETCHIIUHN, TOOLIPEHNE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaa, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI MJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMSI, U MONBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOMU nuteparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Konmpone meopemuyeckux 3nanuii — yCTHBIE OTBETbI HAa BOIPOCHI, CIIUCOK KOTOPBIX
U3BECTEH CTYJECHTY 3apaHee,

B npornecce noaroToBKU CTyAEHTY HEOOXOUMO MPOaHATU3UPOBaTh y4eOHbIE MaTepuabl,
O3HAaKOMUBIIMCH C JEKIMUAMHU, y4eOHUKAMHU M JIOMOJHUTEIBHBIMA HMCTOYHHUKAMH, aKLEHTUPYS
BHUMaHUE Ha KJIIOYEBBIX TeMaX. PeKoMeHnyeTcs cO03/1aTh CTPYKTYpHUPOBAaHHBIE KOHCHEKTHI,
BBIJIEJISASE OCHOBHBIE UJIEH, TEPMUHBI U (POPMYIIBI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUs. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepual. Vcrmonb3oBaTh pa3inuHble UCTOYHUKH
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 3a
OTpaHUYEHHOE BpeMSI.

Llenb KOHTPOJIBHOW pabOTHI - MOMYYUTh CIIEUAIBHBIE 3HAHUS 110 OJJHON WM HECKOIbKHM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO MPUMEHEHHUS.
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Camocmosmenvras paboma — paboTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHUE OT/ICIBHBIX TEM U BOMPOCOB YUCOHON AUCIUILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKIu# (00paboTka TeKCTa), MOBTOPHOE N3YUCHHE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIIEeIOBATEILCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIUIA 110
aucuumiannae (moayJe) «/JIuckpernas maremaruka. IllpoaBunyTHIi Kype»

OueHuBanue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaroOMMXCs MO TUCIHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAINH.

IIpome:xyTouHasi arTrecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSeTCS B (opme
IK3amena, 1ipu 3TOM IMPOBOJUTCA OLICHKA KOMHGTGHHHﬁ, C(l)OpMI/IpOBaHHbIX 10 JUCHUIIJINHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIBE3YETCS JIeCATHOAIIIbHAS IIIKaJla OICHWBAHUS, KOTOpash COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUIPHON HIKAJION CIIETYIOIIMM 00pa3oM:

Hecarudanbuas IlsarubdanabHas OO0umas xapakrepucTuka pe3yJabTaTa 00y4eHus mo
OLlEHKA OLIEHKAa JMCUHMILIMHE (MOLYJIIO)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMU, H3JIOKEHHBIMHU B
9 OTIUYHO pabodeii mporpamme, U TITyOOKO OCMBICISIET AUCHUIUTHHY. OH
8 OTAMYHO CaMOCTOSITEIIBHO U JIOTHYECKH IOCJICAOBATEIbHO OTBEYACT Ha

BCE BOIPOCHI, aKIICHTUPYs] BHUMaHUE HAa HanOoJee BaXKHOM.
YMeeT aHanmM3UpOBaTh, CPABHUBATH, KJIACCU(PHIUPOBATD,
0000mmaTh, KOHKPETH3WPOBAaTh M  CHCTEMATH3HPOBATH
H3y‘IeHHLII>'I Marepual, BbLIACIAA KIIOYEBBIC MOMCHTBI U
yCTaHABIUBasg INPHYMHHO-CIEACTBEHHbIE  CBS3H.  YeTKO
dbopmynupyet OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ysbTaThl aHAIM30B M JAPYTUX WCCIEHAOBAHUM, a TaKkKe
pemaer cioxkHbIEe 3amaud. CTyIEHT XOpOIIO 3HAaKOM C
METOJIaMH UCCIICIOBAHMSI, HEOOXOIUMBIMHU JIJIsl IPAKTHYECKON
JEATEIILHOCTH, U YMEET CBS3bIBATh TEOPETUUECKHE ACTIEKTHI
JTUCITUTUINHBI (MOJIYIISI) C IPAKTUISCKUMU 3a1adaMHu.

Xoporo CryneHT o0namaeT 3HAHUSAMM IMPEAMETa MOYTH B IOJTHOM

6 Xopotio o0beMe paboueli MporpaMMbl U CAMOCTOSTEIBHO, JIOTMISCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOMPOCHI,
AKIICHTUPYS BHUMaHUE Ha HaMOOJiee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDHUITUPOBATH,
000011aTh, KOHKPETH3UPOBATh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepUal, BBIJENSS €ro KIFYEBbIC aCIEKThI U
yCTaHABIMBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHANHM30B M JPYTHX HUCCIEAOBAaHUH, a TaKKe
pelIaeT CIOKHbIC CUTYaIMOHHbIC 33a4un. CTYIeHT XOPOIIo
3HAKOM C METOAaMH HCCJICIOBaHHUS, HEOOXOIUMBIMU IS
MPAKTUYECKON  JIEATENBHOCTH, W  yMEET  CBS3HIBAThH
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JlecaTuboaibHan) IlaTudanabHas OO0uas xapakTepucTHKa pe3yJabTaTa 00ydeHus Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
TEOPETHYECKUE AaCHEeKThl TpeaMeTa ¢ MPaKTHYSCKUMU
3a7a4aMu.
5 YnosnerBoputensHo | CTyneHT oOiagaer 0a30BBIMH 3HAHHAMH 10 AWCIUTUIMHE
4 YV 10BIeTBOPHTEIBHO | (MOJIYIIE), HO HCTIBITHIBAET TPYAHOCTH IIPH CAMOCTOSTENbHBIX
OTBETax M HWCIIONB3YeT HETOYHbIe (OPMYIHPOBKH. B Xxoze
OTBETOB OH JOIyCKaeT OMIMOKH, Kacaroliuecs CyTH
BonpocoB. CTyneHT CHocOOCH pemiath TOJNBKO CaMble
MIPOCTHIE 3aJaud W BJIQJACET JIUITh MHHHUMAIBHBIM HaOOpOM
METOOB MCCIICIOBAHUS.
3 He coan CTyneHT He OBJIajieN 0053aTeIbHBIM MUHIUMYMOM 3HAHHIA 110
He cnan IpeIMeTy W HE MOXKET OTBETHUTh Ha BOIPOCHI, NTa)xe €CIN
1 He cran npernojaBareiab  3a7aeT  JOMOJIHUTCILHBIC  HABOJSIIUC
BOIIPOCHL.

Jucnunianaa (Moayins) «JluckpeTHas MaTeMaTka. [[poBUHYTBIN KypC) OLCHUBAETCS
CJIEYIOIIKUM 00pa3oMm:

AKTHBHOCTb Bec |KoauuecTBO Onucanue

Jomamaue 3amxanus| 25% 13 Habop 3amau no remam Henenu

Kontposnbnbie 20% 2 [Tucemennas pabota ¢ HAOOpPOM 3aja4, KOTOPbIE

paboThI 10 HY>KHO PEIINTh 32 OTPAaHUYECHHOE BpeMs

PELICHHIO 33124

KoHTposb 15% 1 OTBeTHI Ha BOMPOCHI, CIIUCOK KOTOPBIX U3BECTCH

TEOPETUIECKOTO CTYACHTY 3apaHee

MaTepuaia

DK3aMeH 40% 1 [TucemenHas paboTa ¢ HAOOPOM 3a7a4, KOTOPHIS
HY)KHO PENIUTH 32 OTPAaHUYCHHOE BpEMsi, BO3MOXKEH
JOTIOTHUTETHBINA YCTHBIHN 9K3aMeH

®opmyJa pacuyéra HUTOroBOM OLEHKH 0O aucuMiuinHe (moayJte) «/uckpernas

matematuka. [IpogBHHYTBIH Kype»:

«0,25% cpennee 3a momarHue 3amanus + 0,2 X cpenHee

3a KOHTpOJIbHBIE paboTh! + 0,15 X KOHTPOJIb TEeOpeTHUecKUX 3HaHui + 0,4 X 5K3aMeH».

Texkymmii KOHTPOJIb yCIIEBAeMOCTH 00y4AIOMIUXCH MO0 TUCHUILINHE (MOYyJIe)

le/IMepH])Ie 3aIaHUA 1JIS1 KOHTPOJIAA TEOPETUICCKUX 3HAHMH

Omnpenenenus 1 GopMyJHMPOBKH TeopeM. 3a 3Ty YacTh BbI IoJIy4aere 10 4 0a/i10B.

* byneBbl onepanyu: OTpUllaHUEe, KOHBIOHKIUS, TU3bIOHKIIUS, UMITIMKAIUS,
HKBUBAJIEHTHOCTb, UCKITFOUAIOLLEE «UITHY.

* TaOuIbl HICTUHHOCTHU OYJIEBBIX ONEPALIUM.

» Jlornueckue 3aKOHBI: 3aKOH UCKIFOUEHHOTO TPETHETO, 3aKOH JIBOMHOTO OTPULIAHUS,
3aKOHBI e MopraHa, 3ak0oH HEPOTUBOPEUHNBOCTH, 3aKOH KOHTPAIIO3HIINH.

» OnpenieneHne UMIUIMKALUKU Yepe3 APYrue JOTHYECKUE ONEPaLuH.

* [Ipegukar. [lapameTpsl mpeaukara.

* MHOK€CTBO UCTUHHOCTH BBICKA3bIBAHUSI.

* PaBHOCMJIBHOCTH BBICKA3bIBAHUN.

° CJ'IG,Z[CTBI/IG BbICKAa3bIBaHU .

ONEeKTPOHHBIA JOKYMEHT



* KBanTopsl.

* MHOECTBO OTpe/ieIiCHUs TIEpEMEHHOM npeaukara. 3anucu X €S : A(X), X €S : A(X)
KaK COKpAIlCHHUS.

» Jlornueckue 3aKOHBI ISl YTBEPKIECHUHN C KBAaHTOPaMU: 3aKOHBI Ic¢ MopraHa, BBIHECECHHE
KBaHTOPOB 32 CKOOKH, IEPECTAHOBKA KBAHTOPOB.

e [Ipunmun dupuxie.

» @opMaibHAs 3alMCh YTBEPKACHUS «N — HAMMEHbILIEE YNUCIIO, AJI1 KOTOPOrO BBIITOJIHEHO
P(x)».

» O0beMHEHNE, IEPECEUEHUE, PA3HOCTh, CHMMETPUYECKAsl PA3HOCTh MHOKECTB.

* YnopsgoueHHas napa. /[ekaproBo npon3BeI€HUE MHOXKECTB.

* bunapHoe oTHOLIEHNE.

» Oynknus (GopmanbHOE onpeaesieHne). ApryMeHThl ¥ 3HaYeHUS () YHKIIHH.

* O0pa3 u mpoobdpa3 MHOKECTBA sl () YHKITUH.

» Komnozunus pyHKImii.

* Mubeknus. IIpumepsl HHBEKIIMKM U HE HHBEKIIUHU.

* Croppexuus. [Ipumepsl CIOpbEKIIUT U HE CIOPBEKLIUH.

* bueknus.

* [Ipuniun MaTemMaTuueckoil UHAYKUUH ((hopMasibHas 3aIKCh).

* [IpuHIIMI TOJTHON MaTeMaTHYecKor MHAYKIUHU (hopMaibHasI 3aITUCh).

* MeTon HauMeHbLIero KoHTprpuMepa. [IpuHinun HauMeHbpIIEro Yncna.

» KomOuHaropuka: npaBusio CyMMBI.

» KomOuHaropurka: npaBuiio Npou3Be1eHHs.

* Pasmemenus 6e3 moBTopeHuit: onpeaencHue u Gopmyiia.

* [lepecranoBku 0e3 MOBTOpeHUIl: onpeaeneHue u Gpopmyia.

* [lepecTaHOBKY C TOBTOPEHUSMHU: OIIPEEICHNUE U PopMyJIa.

 Coueranus: onpenenenue u hopmysa.

* bunom Herotona.

* [TomrnaoMuanbHas hopMyIa.

* Tpeyronbuauk Ilackais.

*@opMyiia AJis KOJIMYECTBA EPECTAHOBOK C IOBTOPEHUSIMH.

» @opmyna 17l KOJIMYECTBA COYETAHUIN C IIOBTOPEHUSMH.

* Teopema o cummeTpuu TpeyroybHuka [lackans.

* Teopema 0 cymme IByX OMHOMHAIBHBIX KO3 PUIIMEHTOB.

* Teopema 0 cyMMe Bcex OMHOMHAIIBHBIX KOA(P(GUIIMEHTOB U3 OJHON CTPOKHU TPEYroJIbHUKA
ITackas.

* Teopema 0 3HaKONIEPEMEHHON cCyMMe OMHOMHUAJIbHBIX KOA((UIIMEHTOB U3 OAHON CTPOKU
TpeyroibHuka Ilackans.

» Céptka Bannepmonna.

» SIBHas ¢popmyna ans yncen Karanana.

* AITOpUTM pEeLIEeHUS] pEeKYPPEHTHBIX YpaBHEHHI onpeIeIEHHOTO BUA.

* Uucna dubonauun. @opmyna bune.

* 'pa¢. Bepuunsl u pédpa. Coceanrie (CMEXHbIE) BEPIIMHBI.

* [lononuenue rpada. [onnsiii rpag. Ilycroii rpad.

* [Toarpad rpada.

* 3omopdHbIe rpadsl.

* Crenens BepmmHbl. M301upoBanHas BepiinHa. Bucsyas BepmmHa.

+ JleMMa 0 CBsI3U cTeNeHel BEpUIMH U KoJIuuecTBa pédep rpada.

* Jlemma 0 pyKOIoOKaTHsX.

* Perynsipuslii rpag.

* Mapupyt. [1yTs. [Ipoctoit myTs. J{nuHa nmytu B rpade.

* [{uxn. [pocroit nuki. [nuHa nukia B rpage.

* JIBynonbHbli rpad. [TonHblil 1BynonbHbIN Tpad.
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* Kpurepuii neynonsHoCTH Tpada.
* OpueHTHpPOBaHHBIN Tpad.
* JleMMa 0 pyKOIOKaTHX AJI1 OPUEHTUPOBAHHOTO rpada.

Joxka3zarenbcrBa. Bol mo:xkete CAMU BBIBPATD Tpu Bonpoca M3 3TOro cnucka u
paccka3aTh J10Ka3aTeJIbCTBO NPUHUMAKOIEMY. BbIOpaHHbIe BOPOCHI 10JI2KHBI ObITH U3
Pa3HBIX He/lesb. 3a 3Ty YacTh BbI OJIy4yaeTe 10 6 0anoB (1o 2 6auia 3a KaxKIbIi BONPOC).

* YTBEp)KJICHHE O TOM, YTO CYLIECTBYET CKOJIBKO YTOAHO MOAPSA UAYIIHUX COCTaBHBIX
qrces

* Jloka3aTesbCTBO OECKOHEUHOCTH MHOKECTBA IMPOCTHIX YUCEI

* JlokazarenbCcTBO I/IppaL[I/IOHaJILHOCTI/I\/ 2

+ JlokazaTenbcTBO NpUHIMNIA J{upuxie B o011eM Bujie

* B 11000M MHOKECTBE JI10/IeH HAaAYTCS IBOE, Y KOTOPBIX OJMHAKOBOE YHUCIIO IpYy3el
CpeaM 3TOr0 MHOXKECTBA

* HaxoxaeHne KoIm4ecTBa croco00B COCTaBUTh XOPOBO U3 N Jro1ei

* HaxoxneHne koaudecTBa cioco00B COCTaBUTh OXKeEpeJibe U3 N Pa3In4HbIX OyCHH

» @opMmyna 1 KOJIMYECTBA COYETaHUN

» @opmyia 17151 KOJIMUYECTBA [IEPECTAHOBOK C TOBTOPEHUSIMU

* bunom Herorona

» @opmyiia 17151 KOJIMYECTBA COYETAaHUH C TOBTOPEHUSIMU

* Haxoxk/ieHrne KOJIMYeCTBa CIIOCOOOB BBUIOKHUTH N CHHUX U K KpacHBIX MIApOB B PSJ TaK,
4TOOBI 1BA KPACHBIX 1Iapa HE OKAa3aJIUCh COCETHUMMU

* Teopema o cymme Bcex OMHOMHAIBHBIX KOA(P(GHUIIMEHTOB U3 OJJHON CTPOKH TPEYroJIbHHUKA
ITackans

* Teopema 0 3HAKOIIEPEMEHHON CyMMe OMHOMHUAIBHBIX KOO(P(PHUIMEHTOB U3 OAHON CTPOKH
TpeyroiapHuka Ilackans

» Céptka Bannepmonma

* SIBHas ¢popmyna ans yncen Karanana

* JItoboe HaTypaiabHOE YHCI0, Oojbliee 7, MOKHO MPEIACTaBUTh B BHJIE CYMMBI TPOEK U
ISATEPOK

* O60CHOBaHME ANTOPUTMA PELLIEHUS! PEKYPPEHTHBIX YpaBHEHUH OIpeieIEHHOIO BUa

* ®opmyna bune

* Teopema 0 B3aUMHO# MPOCTOTE coceqHUX uncen OudboHauyn

* Teopema o cymme nepBbix N uucen GuboHauyn

* Teopema 0 cymme KBaJIpaToB MEPBBIX N uncen OuboHaudn

» ®opmyina, BeIpaxaromas yncia GuboHayuu yepe3 OMHOMHUAIbHbIE KOI()(OUIIUEHTHI

* TouHast olleHKa /IS 3a/1a4u 00 yraJlbIBaHUU Yuciia OMHAPHBIMU BOIIPOCAMHU

 HmwxHsis otieHKa 11t 3a1auu o coptuposke (uepe3 O(nlogn))

* Tounast onieHka JuIs 3a7]a4 O MOMCKE CaMOT'0 TSDKENIOro 00BbEKTa, €CIIM MOYKHO 33 OJIUH pa3
CpaBHUBATh JIBAa 00BEKTA

* Tounas onieHka /i1 3a/1a4M O IOMCKE CaMOro TAKEIOro 00bEeKTa B HEaJalITUBHON MOJEN

* JleMMa 0 pyKOMOXaTHIX

* Kputepuii ABynoapsHOCTH Ipada

ITpoaBunyTelii ypoBenb. Bol moxkere CAMU BBIBPATD eme nBa yrBep kaeHus: u3
3TOr0 CIMCKA U PAacCKa3aTh A0Ka3aTeJbCTBO NIPUHUMAaOIeMy. BoiIOpaHHbIe BOIIPOCHI
JAOJIKHBI ObITH U3 Pa3HbIX HeJe/Ib. 32 BEPHO PacCKa3aHHbIe 1Ba BONPOCa (A0MyCTHMBI
He3HaYuTe/lbHble OTPeXH B pacckase) Bbl MOJYYHTe 3a4eT KOJIJIOKBHYMA HA NPOJABMHYTOM
Kypce.

* 3a1aya 0 royryooriasblx OCTPOBUTSAHAX, €€ (OPMYITUPOBKA U pPElIEHUE

* B knerkax Tabmuuer 99 X 99 paccraBieHs! MIIOCH 1 MUHYCBL. Eciii B KakoM-TO psiy
(cTpoke WM cToJIOIE) MUHYCOB OOJIbIIIE, YEM IIIIOCOB, TO Pa3peliaeTcsl B 3TOM PsIIy MOMEHSTh
BCE 3HaKW Ha MPOTHUBOIOJIOKHBIE. Toraa yepe3 HEKOTOpOE BpEMS U BO BCEX CTPOKAX, U BO BCEX
CTOJIOIAX TUTFOCOB OyAeT OO0JbIIe, YeM MHUHYCOB.
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* B Tponm4eckoM Jiecy 3aTepsSHHOTO OCTPOBa y KaKJI0M MapTHIIIKK €CTh HE 0ojiee Tpex
BparoB. Torja MapTHIIIKA MOTYT Pa3JeIUThCS HA IBE CTal TaK, YTOOBI y KaXK0M MaPTHIIIKH B €€
crae ObLJIO HE 0oJiee OJHOTO Bpara.

* YV mo00ro MHOTOTrpaHHUKA HAWyTCs JIBE TPAHU C OJJUHAKOBBIM YUCIIOM CTOPOH.

» Ha xoHrpecc codpanuchk yu€Hble, Cpeld KOTOPBIX €CTh ApYy3bs. OKa3aaoch, YTO KaKIbIC
JIBa U3 HHUX, UMEIONINE Ha KOHTPECCEe PaBHOE YMCIIO JPY3el, He MMEIT o0mux apyseit. Torma
HalaETCsl yUEHBIN, KOTOPBIM UMEET POBHO OJIHOTO Jpyra M3 YMCJIa YYaCTHUKOB KOHIpecca.

* Ha maxMaTHO# JOCKE paccTaBlieHO HECKOJIbKO (DUIIEeK. 3a OAMH XOJ OAHA W3 (hUIIEK
CIABUTAETCS Ha CBOOOJHOE cocenHee (MO BEPTUKAIW WM IO Topu3oHTanu) mose. Ilocne
HECKOJIBKUX XOJ/I0B OKa3aJIOCh, YTO Kax/as (UIIKa MOObIBaia Ha BCEX IMOJIIX POBHO IO OJHOMY
pa3y u BepHYJIach Ha UCXOJIHOE MMoJIe. Toraa Obl1 MOMEHT, KOT1a HU OJ1Ha U3 (UIIIEK HE CTOsIIa Ha
CBOEM MCXOJIHOM TIOJIE.

* Jlns moObIx oTHOmeHUH R1, R2 1 R3 BeIMOIHEHO BKITIOUCHHE

(R1 NR2) Rz £ (R1°R3) N (R2 ° R3).

Bcerna nu BBINOIHEHO 00paTHOE BKITFOUYCHUE?

* [IyctbR— oTHOIIEHHE MOpsAKa (CTPOroro Wik HECTPOTOTro) Ha MHOKECTBEA, COCTOSIIIEM
u3 N 35emMeHToB. Torga B MHOKeCTBE A €CTh XOTS Obl OJMH MUHHMMAaJIbHBIN 31eMeHT. CKOJIBKO
BCEr0 MUHUMAJILHBIX 2JIEMEHTOB MOXKET OBITh B MHOKECTBE A?

* Ha mHoxecTBe A 3amaH Takod crporuil mopsiiok R, uro B HEM 10 MHHMMAaIbHBIX
DJIEMEHTOB M 5 MaKCHMAaJIbHBIX 3Je€MEHTOB. KakoBO MHUHHMAJILHO BO3MOXKHOE KOJIMYECTBO
3JIEMEHTOB B MHOecTBE A?

* JIroOass HETOXKIECTBEHHAs TIEPECTAHOBKA €MHCTBEHHBIM 00pa30M TMpEJICTaBHMa B BHJIC
MIPOM3BE/ICHUS HE3aBUCUMBIX ITUKIIOB.

» JloMHOXXEHHE JIFOOOW IMEPEeCTAaHOBKM HA TPAHCIIO3UIIMI0O MEHSET YETHOCTh HCXOIHOM
MEePECTaHOBKH.

» ®opMyTUpPOBKA U JOKA3aTEIIBCTBO HEPA3PEIIMMOCTH 3a1a4u 00 UTpe B MSATHAIIKH

* JlokazaTenbCcTBO (OPMYJIbl BKIIFOUEHUN-UCKITIOYEHUHN I N MHOXKECTB

* SIBHAst popmyra I KOJIMYECTBA TIEPECTAHOBOK, B KOTOPBIX HU OJIMH 3JIEMEHT HE OCTACTCS
Ha CBOEMTMECTE

* SIBHast popmyna s uncen CTHPIMHTA BTOPOTO poJia

* Ha xneruaroit qocke 100 x 100 monmoBuHa KJIeTOK Oembie, a MOIOBUHA — 4YepHble. Tornaa
MOJKHO pa3pe3ath ee 10 TpaHuIaM KJIETOK Ha JIBE YacTH C PaBHBIM YHCIIOM YEPHBIX KIIETOK.

* Yucna ot 1 10 2N MOXKHO packpacuTh B [IBa 1IBETA TaK, YTOOBI HE HAILIOCH OJJHOIIBETHOM
apu(METHUECKOM MTPOTPECCUU JITHHBI 2N.

IIpumepHbIe 3a1aHUSA 110 KOHTPOJbLHOH padoTe
KonTtpoabnas padora Nel

KonTpoubsnas padora Ne 1

[TponomxuTensHOCTh: 2 yaca

1. Henp3s umets npu cede 3yIeKTpoHHBIE yCTpoiicTBa. Ecnu Hapymuie 3T0 TpeboBaHue,
pabota OyneT aHHYJIMpOBaHA U €€ Heb3s OYIEeT Mepenucarh.

2. B ka:kjo0ii 3a1aue npuBeaAn 000CHOBaHHE 0TBETA, HHAYE OH He Oy/eT 3aCYUTAaH.

3. Ecnm cunTaenb, 9TO pelieHne 3a1a4 HeNpaBUIbHOE, 3a4epKHHU €T0 U HAITUIIN HoBoe. B
cilyuae, eclid B paboTe MPUBEIEHBI 1B Pa3HbIX OTBETA WJIM PEIIEHU, OLIEHUBAThCA OyIET TOJIBKO
nepBoe.

OreHka 3a KOHTPOJIBHYIO pabOTy CTaBUTCSA MO hopMmyIie:

Ormenka = min(cymma 6aiioB 3a 3aaaqn;10).
3amaua 1.

1 6asn

[Tpo xaxxa0€e U3 yTBEpkKACHUI ONpeaean, UICTUHHO OHO HJIH JIOKHO.

A) h eN Kk eN(n+k>10 — n+k2 > 15);
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0) XERVWCR(IyERYESVIZERX+ZES).

3agaua 2.

2 dasna

Kakue n3 cnenyromux BbICKAa3bIBAHWNA PABHOCUIIBHBI BBICKA3BIBAHUIO «XOPOILIO CMEETCS
TOT, KTO CMEETCs MocIeAHUM»? B KaX10M IIyHKTE HY>KHO IIOSICHUTh OTBET.

a) Kto cmeercs nocietHuM, TOT CMEETCS] XOPOLIO.

0) Kto He cMmeeTcs nociaeiHUM, TOT HE CMEETCSl XOPOLIO.

B) K10 HE cmeeTcst XOpo1110, TOT HE CMEETCs IOCIETHUM.

r) KTo x0opo1io cmeeTcsi, TOT cMeeTcsl IOCIEIHUM.

1) TOABKO TOT, KTO XOPOILIO CMEETCs, CMEETCSI ITOCIIEIHUM.

e) Kaxxplii niam cMeercss XOpouIo, WK HE CMEETCS TOCIEAHHM.

) Kaxplil nim He cMeeTcst XOpOLIo, UM CMEeTCs OCIeIHUM

3) [110x0 cMeeTcs TOT, KTO CMEETCsI HE IOCIEAHHUM.

n) [1noxo cmeeTcst TOT, KTO HE CMEETCsI TOCIIEIHUM.

k) He ObIBaeT Takoro, 4To KTO-TO IJIOXO CMEETCS U CMEETCS OCIEAHHUM.

3amxaua 3.

2 dasna

B 20 siuukoB paznoxxuin 60 4€pHbIX U 60 OENbIX MapUKOB — MO0 6 MIAPUKOB B KAXKIIbIH.
Bans 3ameTui, 4To B KaKI0M U3 NEPBBIX 14 AMMKOB YEPHBIX MIAPUKOB OKA3aJIOCh OOJIbIIE, YEM
Oenbix. BepHo 11, 4TO cpenu mocieAHUX 6 SIIMKOB TOYHO HAMAETCS Takoil, B KOTOpOM Bce
mrapuku Oenpie?

3amaua 4.
2 daJi1a

Jlomaterii 3a60p MepeKpanInBaiOT B IBa [IBETA: CEPBIA M YEPHBIN — TaKUM 00pa3oM, YTOObI
C KQKIOU cepoil TOCKOH psiioM 00s3aTenbHO ObUTa YepHas. Kakoe HauOoJbIIee YUCIIO CephIX
JIOCOK MOKET OBITh B 3200p€, €CIIM OH COCTOUT U3 62 TOCOK?

3anaua S.

2 danna

[Tycte MHOXecTBa A U B TakoBbl, uto cymectByeT ciopbekuus f : A — B Takas, uro
npoobpa3 1000ro OJHO3JIEMEHTHOrO MOAMHOXecTBa B OeckoHeueH. BepHo nu, 4yTto He
CyIlIeCTBYeT MHBEKINHN 13 A B B?

3amxaua 6.
2 0aJ1a

10 manpunkoB u 10 geBOYEK CTPOAT XOpoBOA. B XO0poBo/ie MaIbYMKH U JEBOYKH JOJIKHBI
yepenoBaThes. Ho cpemu 1eBodek ecTh 0Ha, M0 IMEHU Maira, KOTopast He XO04eT CTOSITh PSIIOM
C OJIHUM U3 MalbUUKOB, KoTOporo 30ByT Camra. CKOJBKO CYIIECTBYET CIIOCOOOB COCTAaBUTh
xopoBoJ u3 10 manpuukoB 1 10 neBouek, yToO6bl Mama He ctosiia psgom ¢ Cameit?

3amaua 7.

2 Gamta

Haiinu uncno orobpaxennii f u3z maoxxectna {1,2,3,4,5,6,7,8} B {a, b, c, d,e} Takux,
gro [f({a, b})| =4, a [f({1,2,3,4,5})|=5.

3amaua 8.

1,5 6ama

[lleperra HOBOOpaHIIEB CTOMT Tmepen crapmmHoi. OH KoMaHAyeT «HaneBo». I[lo
HEOIBITHOCTH YaCTh COJIAAT MMOBOPAYMBACTCS HAJICBO, @ YaCTh — HampaBo. [locie 3Toro kaxmayro
CEKYH1y MPOMCXOAUT CIEIYIOIIee: CONAAThl, OKa3aBIIHecs APYT K APYTY JTUIOM, TOHUMAIOT, YTO
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npousonuia omulOKa, W IOBOpayMBAIOTCS KpyroM. B crienyromiyio CcekyHAYy CHUTyalus
noBTopsieTcs. JJokaxku, 4To paHO WIIM MO3HO LIEPEHTa BCTAHET HETIOBUXKHO.

3anaua 9.

1,5 6ama

Ha xonrpecc codpanuce yaéHele, Cpei KOTOPBIX €CTh ApY3bsi. OKa3ai0Ch, YTO KaXK/IbIC 1Ba
U3 HUX, UMEIONINE Ha KOHTPEecce paBHOE YMCIIO JIpYy3ei, He UMEI0T 00Imux Apy3eil. Jlokaxu, 4ro
HaWJETCs y4EHBIN, KOTOPBIM UMEET POBHO OJHOIO Apyra U3 4uCJla y4aCTHUKOB KOHIpecca.

3amaua 10.

1,5 6ama

HamomanM, uTto OMHapHOE OTHOIICHHE HA3BIBACTCS OTHOIICHHEM HECTPOTOro TOPSIKa,
€cJId OHO Pe(IEeKCUBHO, aHTUCUMMETPUYHO U TPaH3UTHUBHO. CKOJIBKO pa3IMYHbBIX OTHOIIECHUI
HECTPOTOTO MOpPsAKa CYIIeCTBYeT Ha MHOXkecTBe {1,2,3,4}7

KonTpoasnas padora Ne2

3agaua 1.

1 6aan

CrnoBoM Ha3bIBaeTCs MPOU3BOJIbHAS TOCIIEI0BATEILHOCTh OYKB. AN(aBUTHOM 3aMUCHIO TS
JAHHOTO CJIOBa OyJeM Ha3bIBaTh CIIOBO, 3alMCAaHHOE TEMHU K€ OyKBaMH, HO B al(aBUTHOM
nopsiike. Hanpumep, andaBuTHAs 3amuch CI0Ba «MAaTEMAaTHKa» — 3TO «aaaeMKMMTT». CKOJIBKO
CYIIECTBYET pPAa3IMUHBIX CJIOB uHBI 10, mis KOTOphIX andaBUTHAs 3alKMCh COBMAMACT C
UCXOJHBIM cIO0BOM? B kauecTBe OYKB MOXKHO MCIIOJB30BATh JIUIIb CTPOUYHBIE OYKBBI PYCCKOTO
andasura.

3amaua 2.

1,5 6amia

Jlarymka cuaut B BepmmHae A kBagpara ABCD. KaxxabiM npbDKKOM OHA IepeMeniaeTcs B
BEpIIMHY KBajJpaTa, COCEIHIOI0 C TOH, B KOTOpoW oHa Haxoautci. CKOIBKUMH CHocoO0amu
JSATYIIKA MOXET MPBITaTh TaK, YTOOBI POBHO Yepe3 N MPBDKKOB OKa3aThCs B BepiinHe B?

3anaua 3.

1,5 6amna

B HEKOoTOpOI KOMITAHWHU CTYIEHTOB OKa3aJI0Ch, YTO Y KaXJ0T0 MapHs pOBHO 9 3HAKOMBIX
JEBYIIEK, a Y KAKIOW AEBYIIKA POBHO 9 3HAKOMBIX MapHei. MoXKeT 1 B 3TOI KOMIIaHUU OBITh
poBHO 50 cTyneHToB?

3amaua 4.

1,5 6amna

B HekoTopoii cTpaHe Kak/apIe ABa rOpoia COSIUHEHBI THO0 aBUATMHUEH, TN00 KeIe3HOU
noporoii. JlokaxuTe, 4TO MOKHO BbIOpATh BUJI TPAHCTIOPTA TaK, YTOOBI OT KaXK0TO TOPOia
MO3KHO OBLITO 100paThCs 10 JIF000TO APYroro, MOJIb3ysACh TOIBKO ATUM BHJIOM TPaHCIOPTA.

3anaua 5.

1 6ann

B nHexoTopom cBsizHOM rpade crenenu Beex BepinH paBHbl 10. [JokaxuTe, 4To npu
yIaJeHuH JF000ro pedpa 3TOT rpad) OCTAHETCS CBSI3HBIM.

3anaua 6.

1,5 6amaa

B kaxxmo#t cTpoke ¥ Kaxa0M CTOJIONE MaXxMaTHOW TOCKU CTOUT 1o 3 yaapu. Jlokaxwure,
YTO MOXKHO BBIOpaTh 8 Jajieit, He ObIOIIUX APYT ApyTa.

3anaua 7.

2 6aj1a

I'pad G sBisieTcs naaHapHbBIM, OJHAKO MU 100aBIECHUH K HEMY JIF000OT0 pedpa CBOHCTBO
TUTAHAPHOCTH TepseTcs. JJokaxuTe, 94To B 3TOM rpade HeT BEPIIMH CTENIEHN MEHbIIIE 3.
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3agaua 8.

1,5 6anaa

VY Unen 6buta Oymaxka, Ha KOTOpoW Hamucassl uucia or 1 o 10. Wnbst BeIYepKHYIT
HEKOTOpbIe 5 M3 3THUX 4YMced. AJla XOYeT OTrajarh, Kakue MMEHHO. /[ 3Toro oHa MOXeT
3ajaBath Mibe m00ble BOIPOCHI, OTBETHI HA KOTOPbIE MOT'YT OBITh TOJIBKO «Ha» WK «HeT». Ho
Wnbsa gan moackasky: yucio 1 u uucio 2 nu6o 006a BEIYEPKHYTHI, THO0 00a HE BHIYEPKHYTHI.

3a Kakoe HaMMEHbIIIee YHUCIO BONPOCOB AJlla rapaHTUPOBAHHO CMOKET OTrajarb, Kakue
MMEHHO YMCJIa BBIUEPKHYTHI, YUUTHIBAS JAHHYIO IIOJICKA3KY?

3agaua 9.

1,5 6amia

[Tycte S(n,k) o603Ha4aeT yncio CtupiuHra BToporo pona. Jlokaxu, 4ro

S(n,k) =S(n — 1,k — 1) + kS(n — 1,k).

3anaua 10.

1,5 6anaa

B komnexruse u3 30 yenoBek 0Ka3anoch, YTO JIOOBIX MATEPHIX MOXKHO YCAIUTh 3a KPYIJIbIHA
CTOJI TakK, 4TO KaXAbld OYyJEeT CHJETh PSIIOM CO CBOMM 3HAKOMBIMH. JlOKaXXUTe, YTO B 3TOM
KOJIJIEKTHBE Haiiercst komnanus u3 10 yenoBek, B KOTOPOH Kax /bl 3HAKOM € KaXJIbIM.

3amaua 11.
1,5 6anaa
IycTb Vi, . . . Vi — camblii JUIMHHBINA TIPOCTO# myTh B rpade G. Jokaxure, uto x(G) < I.
I[IpumepHbIe TOMALIHUE 32 TAHUS
Jlomamnee 3aganne mo reMe: «JIoruka sHA9YeHHA»
3amaua 1.

JIByM MaTeMaTHKaM Ay ABYCTOPOHHIOIO KapTOUKY M COOOILUIIH, YTO C OJHOU CTOPOHBI Ha
Hell HalKMCcaHo HEKOTOPOE HATypaJbHOE YMCIIo N, a ¢ apyroi N+1. Kaxkaslit BUIUT, YTO HAIMCAHO
C €ro CTOPOHBI, HO HE BUJIUT MPOTHUBOMOJIOKHYIO CTOPOHY. [Ipon3zomien cienyrommil quanor:

A 4 He 3Ha10, YTO HAMKMCAHO C TBOEH CTOPOHBI.

b: 1 s He 3Har0, YTO HAIMKMCAHO C TBOEH CTOPOHBI.

A: U s Bcé emié He 3HAI0, YTO HAIMCAHO C TBOEH CTOPOHBI.

b: U1 s Bce emi€ He 3HAI0, YTO HAITUCAHO C TBOEH CTOPOHBI.

[Tocneansis mapa perunk nmoBTopuiack emé 10 pas, mocne yero A ckazan: «A Teneps s 3Halo,
YTO HAIMMCAHO C TBOEH!» YeMy Morio ObITh paBHO N?

3agaua 2

VY oaHoro cynrana ObUIO JBa MYIPBIX BH3UPS. 3aXOTENl OH MPOBEPUTH, HACKOIHKO OHHU
cooOpasurtenbHbL. [To3Ban oH X 000MX U cKa3ai:

— S 3aragan asa uncia ot 2 o 100. Bl 10/DKHBI X MHE Ha3BaTh.

[Tpu 3TOM cynTaH cOOOILIMIT MEPBOMY BH3UPIO MPOU3BEIECHUE ATHX YHCElN, a BTOPOMY —
cymmy. [Ipousomén cneayromuii 11aor:

A: 4 He 3Har0, YTO 3TO 32 YUCIIA.

b: 4 6b11 B 5TOM yBeEpeH.

A: B takom ciydae, s 3HaI0, 4TO 3TO 32 YKCIA.

b: Torna s 3Ha10, 9YTO ATO 3a YHKCIIA.

Kakwue »To ObLn yncia?

3apava 3

Anwsb6epT u bepHapa Tonpko 4to nmo3HakomMmiuck ¢ Lllepun. OHu X0TAT 3HaTh, KOoTAa y Hee
neHb poxxaenus. [lepun nmpemioxkuiaa UM IecaTh BO3MOXKHBIX aat: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 utons, 14 urons, 16 utons, 14 asrycra, 15 aBrycra u 17 aBrycra. 3atem lllepun ckazana
Anb0epTy MecsIl cBoero poxkaenus, a bepuapay — nens. [locie 3Toro cocTosics 1uanor.

Anwbept: S He 3Hat0, Korna y Llllepun Jlenb poxkaeHusi, HO 5 3Har0, 4To bepHapna Toxe He
3HaeT.

bepnapn: [Tonauany s He 3Han, koraa y lllepun Jlens poxaeHus, HO TENeph 3HALO.
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Ans6ept: Teneps s Toxe 3Hat0, koraa y Lllepun neHs poxaeHusI.

Korna y llepun nens poxaenus?

3amaua 4

OpHax /1l HAYaJTbHUK TIOPHMBI BBI3BAJI ITPECTYITHUKA, IPUTOBOPEHHOTO K Ka3HH, U COOOIINIT
emy:

— Bac xa3HAT Ha cienyrolen Heaene B MOoJAeHb. JleHb Ka3HU CTaHeT Ul BaC CIOPIPU30M,
BbI Y3HaeTe 0 HEM, TOJILKO KOTI'Jla Iajiay B MOJACHb BOUIET K BaM B KaMmepy. HauanbHUK TIOPbMBI
OBbLT UECTHBIM YEJIOBEKOM M HUKOT/Ia HE Bpall.

3aKiI0U€HHBIN MOAYyMall HaJl €r0 CJIOBAMHU U YIBIOHYIICS:

— B Bockpecenbe MeHs ka3HUTh He MOryT! Benp Torna yxe B cy000Ty BeuepoM s Oyy
3HaTh 00 3TOM. A, MO CJI0BaM HayalIbHHKA, 51 HE OyIy 3HATh J€Hb cBOel ka3Hu. CienoBaTeNbHO,
NOCJIETHUI BO3MOXKHBIN IeHb MOEH Ka3Hu — cy00oTta. Ho eciu MeHs He Ka3HAT B MATHHILY, TO 5
Oyny 3apaHee 3HaTh, YTO MEHS Ka3HAT B cyOOOTY, 3HAUUT, U €€ MOKHO UCKIIOUYHTD.

[TocnenoBarenbHO MCKIKOYMB MATHUILY, YETBEPI, Cpely, BTOPHUK M IOHENEIbHUK,
MPECTYMHUK MPUILET K BBIBOJY, UTO HayaJbHUK HE CMOXET €ro Ka3HWUTb, BHIIIOJHUB BCE CBOU
CJIOBa.

Ha cnenyroreii Henene najiad moctydai B €ro JBEpPh B MOJACHb B CPely — 3TO ObLIO IS
HEro MOJHOW HEOKUJAaHHOCThIO. BCE, 4TO HayalIbHUK TIOPbMBI CKa3all, OCYIECTBUIIOCH.

['te HEmOCTaTOK B pacCykA€HUHU 3aKIIFOUEHHOTO?

3agaua 5.

N3 200 octpoButsH y 100 uenosek rnasa ronyosie, a y 100 — xapue. Ho HuKTO He 3Haer,
KOI'0 IIBETa €ro COOCTBEHHBIE I1a3a — roJiyoble, Kapue wid BoooOie 3enensie. Ha octpoBe Her
OTpaXKAIOIIUX MOBEPXHOCTEH, TaK YTO HUKTO HE MOXKET MPOCTO YBUICTHh I[BET CBOMX IJa3 B
oTpaxxeHuH. Kpome Toro, JrosM MOJ CTpaXxoM CMEPTH 3aIPELeHO 00IIAThCs IPYT C IPYroM Kak
YCTHO, TaK U MMUCbMEHHO.

Tem He MeHee, KaXK]Iblil U3 HUX MOXET BUJIETh L[BET Ij1a3 OCTalbHbIX 199 OCTpOBUTSIH.

Kaxayiro HOYH Ha OCTpPOB MPUIUIBIBAET KOpalOib C KalUTAaHOM, KOTOPBIM, TJICHUII
ocTpoBUTSIH. Eciin KTO-HUOY/b U3 IJIEHHUKOB ITPaBUJIBHO YTaJaeT LIBET CBOUX IJ1a3 U HA30BET €TI0
KaluTaHy, OH CMOXET CeCTh Ha Kopaljb M MOKUHYTh OCTpoB. Ho Haka3zaHue 3a OmuOKy —
CMEpPTb.

OpHax/1bl Ha OCTPOB NMPHOBIBAET HHOCTPAHEL, O KOTOPOM U3BECTHO, YTO OH BCETa TOBOPUT
npasay. Bce ocTpoBuTsHe coOpaiuch MocMOTpeTh Ha Hero. JKenas MoOMoub IJIEHHUKaM,
uHOCTpaHel 00bsABUIL: «Kak MUHUMYM y OJTHOTO U3 Bac rojyoble riasza.

CKOJIbKO Y€JIOBEK MOCJE 3TOT0 00BSBIEHUS TOKMHET OCTPOB M KOT/Aa UMEHHO?
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Jomaminee 3axanue no reme: «CooTBeTCTBHA H 0TOOPAKEHHA MHOKECTB»
1. COOTBETCTEMA N OTOEPAXEHWA MHOXECTE, BUEKLUWMK

]
[ IAOAYA Y 16ann

BepHo nu, 4to ana niobeix maoxecTs A, B, O BenonHeHsl cooTHOLWEHWA:
a (ANBINC =(A\NC)N(B\C);

6 (A\B)u(ANCYN(AN(BNC)) = AN (BUC);

g (AUB)\(A\ B)C B?

=
[ IALOAYA 2 2 6anna

Mycte f: X — Y, By, Ba C Y. OfBazatensHo N1 BepHO, 4TO:
a) fTYB1UBa) = fYB1)uU f~Y(Ba);

6) f~HBi1N Ba) = fYB1)n f~{Ba);

g) ecnu B C By, to [~ (By) € f'(Ba);

r) ecnn f~1(B) C f~1(Ba), 10 By C By

A ecnm AC X, 1o f(A)N By = f(AN fYB));

e) f(fYB1))=Br?

L]
[ IAMAYA 3 16ann

DYHKLWA § ASACTEYET M3 MHOMECTES NONOMWTENEHBIX LIENEX YHCEN B MHOMECTBO NONO-
HMTENBHBIX UENBIX YACEN M CONOCTABNAST KAMOOMY YnChy 11 = 1 erc HauGonbwmi npo-

cToi genuTens, a g(1) = 1.

a) FAenAeTcA AW § MHBEKUMERAT A cropbekymen?
6) BepHo nw, uto ecnm moxecteo X C M koxeuros, To u muoxecTtso g (X)) kowey-
Hoa?

8) Haitgw muokecTso g~ 1 (3).

3
[ IAOANA 4 1.5 6anna

Cywecteyet nu Takan ciopbexuua [ @ M — B, yto npooBpas noboro ogHOSNEMEHTHOMO
MHOXECTEA ABNASTCA GECKOHEYHBIM MHOXECTEOM?

-
[ IAMOAYAS 16ann

Mycte A B — npouzeonsHme MHoxecTea. [Jokamu, YTo CYLLeCTEYET MHbekUmA uz A 8
B Torpa v Tonbxo Torga, Korga cywecTeyeT clopbekuyus wz B e A

L]
[ IAMAYA G 1.5 6anna

Kaknx TpeyronbHWKOE ¢ ENOYWCAEHHEMK ANHHAMK CTOPOH GonbLUe:

a) cnepumetpom 2024 unn ¢ nepumerpom 20277
6) c nepumetpom 2025 unn ¢ nepumetpom 20287
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Jomamnee 3axanne no teme: «MHIAyKIMS 1 peKYPpPEeHTHbIEC yPaBHEHUS»

1. MHOYKUWA W PEKYPPEHTHBIE YPABHEHWA

3AMEYAHME Ecnu B 0TBETE H3 BONPOC €CKONLKO® GUIYPUPYIOT Yucna QUBOHaYYM, TO MOXHO OCTABUTL
oTeeT B Buae Iy, He pacnucoisan dopmyny BuHe. B oCTansHBIX CAYYaAX HYKHO BHINACH-
BATL OTEET B BUAE ABHOH OpMYNEl yepes M.

L
IAOAYAT 16ann

Mo kpyry B NPOMIBONEHOM NOPAGKE PE3N0KEHSI TT KDACHBEX U T1 CHMHUX Wapwukos. Jokaxm,
YTO AHOGYIO TAKYIO KOMBWHALMHY LAPMKOB MOMHO NONYYnTL, NOCNEdoBaTENsHO AoBaBnan
Napkl M2 COCEAHMX PA3HOUBETHLIX LUSDWKOE B M3HAYANLHO NYCTOR KPYT.

-
IAOAYA Z 16ann

Ha kawpoi u3 CTYNEHER NECTHUULI HEPWCOBaHa CTPENOYKE, YKaibiBalwWwan nnio Beepx,
NuGo BHMS. Ha 0AHON M3 cTyneHeR cTOMT Yenosex. OH HAST CO CTYNEHLKK B TY CTOPOHY, B
KOTOPYH YKA3HIBAET CTPENOUKE, NOCNE YEro CTPENOUKE HA CTYNEHBKE, C KOTOPOR OH COo-
wen, o6pallaeTen B NPOTHEONONOXHYIO CTOPOHY. [LoKaMK, 4TO PaHO WK NOSAHO YEnoBeK
NOKMHET NECTHALY.

-
IAOAYA 3 16ann

Kawpoe us HaTypansHeix Yncen ot 1 go 2™ nokpalueHo B kpacHsIi uii cuHni LeeT. Ckons-
KO CYLIBCTBYET TaKMX PACKPACOK, NPW KOTOPLIX NIOBLIE ABA DA3NMUHBIX YMCHE, CYMME KO-
TOPLIX — HATYPANLHAA CTENEHE ABOAKM, NOKPALEHL B pasHbie usera?

*
IAOAHA 4 16ann

Ha knetuaroit gocke 100 x 100 crout Heckonsko nagei. JoKaxw, 4To MX MOXHO PAcKpa-
CWTL B 3 UB&Ta Tak, 4Tobbl Nagbk 0AHOTO UBETa He Binu apyr apyra. (Nagsu BoioT Apyr
APYrE, ECAW OHW CTOAT HA OGHOR FOPUICHTANM MK BEPTHKANN W MEXY HAMW HET OPYTHX
nagen.)

" iamauAs 1,5 6anna

Knetin waxmarHoi gocku 100 x 100 packpaluerbl & 4 UseTa Tak, 4To B NO6OM KBagpate
2 % 2 BCe KNETKM PasHOro UseTa, [LOKaKM, 4TO BCE YrNOBLIE KNETKW PACKPALIEHS B PasHLIe
useTa.

N 3A0AHYA G 1,5 Ganna

Ha nnockocTk NpoBENK T OKPYKHOCTEN TaK, Y4To Niofbie A8 NPOBEAEHHBIE OKPYXHOCTH
NEpeceKalnTeA B ABYX TOUKAX, M HHKAKWE TDH OKDYXKHOCTH HE NEPECEKaITCA B OOHOM TOY-
Ke. Ha CKONbKO YacTel OKPYXHOCTH NOAENAT NNOCKOCTE?

2. OBLUASA ®OPMYJIA BK/TIOYEHWA-UCKMIOYEHUIA U YUCNA CTUPIUHIA

-
IAAAMATZ 1Gann

Mo nycTeiHE Wen KapasaH u3 i eepbniogos. Bokope kaxgoMy Hagoeno BMASTE BNEPegM
OfHOrC W TOro e Eep6rioga. CKONEKMMM CNOCOBaMK MOXKHO NOMEHATE NOPAACK Bepbnio-
ACE Tak, 4Tofbl NEPEA KaxALIM CTOAN HE TOT e CaMuii Bepéniag, 4ro padbwe? (B yacThHo-
CTH, Nepaoro eepbniofa palpellasTcs NoOCTABUTE Ha NIoBoe MECTo, NUWe B cpazy nocne
HEro He CTOAN BTOpoi.) Buipasu oTeeT ABHOW GopMynoi yepes n (Ha 9TOT pas 8 oTEETE
MOMET BbiTh ANMHHAR CYMMa).

-
3AOAMAIE 16ann

Ha kapycenw kataloTca i geTer. CKoNsKNMKM cnocoSamMu OHK MOryT NEPECecTs Tak, 4Tobsl
Y KanOoro NOMEHANCA BNepeaq CUAWWA? Buipasw oTEeT ABHOW $opMynoi yepes n (Ha
3TOT Pa3 B OTEETE MOKET GbITE SNMHHAA CyMMa).

-
BAOAMA 14 2 6anna

MMeeTCA 1t pa3nuu4HLIX CUTHaNEHEIX GNaros U 771 PAINUYHLIX MAYT, Ha KOTOPbIE MX BHIBELLM-
B3I0T. 3HaYEHWE CHIHANa 33BMCHT OT TOrD, B KKOM NOPAGKE BbIBSWEHEl GnarM Ha MauTy.
CKOMNBKO Pa3NUUHLIX CUrHANOE MOXHO NEPEAAaTs, MCNONBZYA 3TH gnark (HeobasaTensHo
WMCNONL308aTL Cpasy Boe):

a) Ecni MowHO OCTABNATE KAKME-TO MBYTE! MYCTRIMUT
6) Ecnv HMKaKas MauTa He JOoMXHa OCTaTLCHA NYCTon?

B ofoux cry4anx Bblpasv oTBET ABHOM GOpPMYNoi Yepes i, 1t (8 OTBETE MOXET ObiTk QNHH-

Han CyMMa).
-
3AOAMAIS 1Gann
WMMeeTcA 111 NPEAMETOR NEPEOro BMAE, 7tz NPEAMETOE BTOPOrO BMAE, ..., Tij. NPEAMETOR

F-ro emga (Bce NpeaMeTHl Kaxaoro BUAA oaMHakoase). CKoNbKMMK CNoCoGaMK MOXHO
PA3NOHMTE 3TH NPEAMETE! NO 771 PA3NHYHLIM ALYMKAM Tak, YToBs! HM OGHH ALK HE ocTanca
nycTseiM? Boipasu oTBET ABHOM GOpMYNoN Yepes ny, .., 7, W m (B oTBeTe MOxET GuiTh

ANHHHEA CyMMa).



Jomamnee 3aganue no reme CBsi3HOCTH rpagos. /depeBbsi. JiljiepoBbl U
raMHJIbTOHOBBI rpagbl

1. CBASBHOCTb rPA®OB. [IEPEBbLSA

) AOAYAT 0,5 Ganna

B HekoTopom Aepese ects 10 seplinH crenenu 3, ewe 15 seplunH creneqn 4, a ece ocrans-

HBIE BEPLUNHBE — BUCAUME. CKONLKO ux?

*
3AOAYAZ 16ann

B cenzHom rpade 100 sepwimn. JoxkamuTe, 4To CyLLECTBYET MAPLUDYT ANWHS He Gonee 196,
KOTOPBIA NPOXOAMT Y8pes BCE BepPLUMHbI 3Toro rpada.

* IAOAYA 3 1,5 6anna

B ceasHoM rpade n > 5 BepwiuH n 211 — 1 peSpo. [okaxuTe, YTO B HEM MOXHO HEHTH
MPOCTOR LKA, NOCNE YHUYTOXKEHUR BCeX pEGep KOTOPOro rpad He NOTEPAET CBASHOCTL.

-
IAOAHA A 1,5 6anna

B rpade 100 sepwus u 200 pedep. [okaxWTe, yTO B HEM BCTb AEA DAINWUHBIX NPOCTHIX
UMKNa OAMHAKOBOWH ONUHLIL.

*
SAOAYAS 2 Ganna

EcTb KOHEWHOE MHOXECTBO, B KOTOpPOM Buibparo 20 nogmHokects Ay, .., Ao (Heobraa-
TEMLHO PEsNU4HbIX). 38 OfMH BONPOC MOXHO NPo Niobsle asa A;, Aj, rag i # j, yaHats ux
OFLEANHEHWE W NEPEC . 3a Kakoe YMCNO BONPOCOB MOXHO HABEPHAKE

onpegenuTs coctas Bcex 20 euifpanHbix NogmHoxecTa?

2. BUNEPOBbI ¥ FAMUNBTOHOBbI FPA®bI.

-
AOAMA B 0,5 Ganna

Me3KHO MW COCTABUTE NPOBONCUHYIO KBaApaTHye pelweTky 4 x 4: a) U3 NATH KyCKoB Npo-
BONOKMW ANHSL 5; 6) U3 BOCBMM KYCKOB AfMHbI 57

-
3AOAYAT 16ann

| B rpade 21 sepwmna u 200 pebep. Jokawu, 4To B HEM 8CTb FAMUNETOHOB LMK

-
IALOAHA B 1,5 Ganna

Ha mesxayrapogHyto kondeperyrio npubeino 1 + 2k cTpan, s kaxaoei cTpansl posro k
fAeneratos. Boerga Nk MOXHO YCAAWTL BCEX AENEraToB 3a KPYrNbiA CTON Tak, 4To6s AnA
noBblx 4BYX CTPaH HALWNACL Napa ASNEraTos M3 HUX, CUOALMX pAOOM?

-
IALAYA G 1,5 Ganna

Ha okpywtocTu paccragneda 101 Touka. HekoTopbie M3 HUX Mbl MOXEM NOKPACUTL B Yep-
HBli UseT. Hasosem packpacky TONEK AOMyCTHMOH, 8CNKM B HER HaMASTCA Napa YepHblx

TOUEK, MEXY KOTODEIMU HA OOHOM M3 Ayr HaxoguTes poeHo 51 Touka. Mpu Kakom Hawm-
MEHBLLEM ZHAYEHUN K BEPHO, 4TO, KaKue Gbl Mbl k ToMek Hn PACKPacHNM B YepHHIA LUBeT,
PACKPACKE OKAXETCA QOMYCTHUMORT

*
3AOAYA D 26anna

MycTs & rpade G xoTA 66 Tpw BepLumkel. MocTpoum rpad G Tak: €ro BEpLIMHEl — BEPLIMHL!
(5, W ABe BEPLUMHLI COBAMHEHE DEBPOM BCIIKM U TOMBKO ECAN B (5 MEXIY HAMMK CYLLECTBY-
&7 NyTe AnkHbl He Gonee 3. Jdokaxw, 4o anA nodoro pebpa (7 6 rpade (' cywecrsyer

FaMUNBTOHOB LMKN, NPOXOAAWMIA Yepes 3To pebpo.

3. TEOPUA PAMCESA M TEOPEMA TYPAHA.

.3A,cwm n 1,5 6anna

| OokaxuTe, 4o Ans nobex a, b,c sepro Ria, be) < R(R{a,b).c).

.
3AOAHAIZ 1,5 6anna

P&6pa rpabda Ha 30 eeplmHax NOKPALEHE! B KDACHSIA M CHHWA LBETA TaK, YT0 HET HW 04
HOMo OAHOUBETHOrO TREYronkHMKa, Kakoe Hanbonbluee uncno pééep MoxeT GbiTh B TAKOM

rpade?

-
SAMAHA 13 1,5 6anna

PeGpa nonHoro rpada Ha 1l BepluMHax packpaleHsl 8 J useTa. OKasanocs, 4T0 cpegu M-
6uix 4 BepluMH ecTs pebpa scex Tpex UpeTos. JoxkawwuTe, yto n < 13.

-
3AOAHA A 26anna

Ha eeuepunky npuwno 19 gpyaeis, npudyem cpeau nioBeIX THOMX W3 HUX CTh ABOE 3HAKO-

Meix. [JOKakuTe, YTO FOCTH MOFYT Pa3BuTeea Ha b rpynn, B KaKAOH W3 KOTOpPLIX BCE No-
MEPHO 3HAKOMSI.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMH 10 JUCHUILVIUHE (MOIYJII0)

Ne i/

3apanne

OTBeT

Komnerenuus

CKOJIBKUMU CIIOCO0aMK MOXKHO MEePECTaBUTh OYKBHI CJIOBA
«ITAPK»?

1.24

2. 4032

3.672

4.168

1

[K-1

Jlan neopuenTupoBannsiii rpad G ¢ Bepmmuamu A, B, C, D,
E u péopamu {A,B}; {A,C}; {AD}; {B,C}; {C,D}; {D,E}.
YeMy paBHa cymMMa CTeTIeHEW BEpILIHH?

1.12

2.10

3.6

4.5

OIIK-1

Kakwe uncna npornynieHsl B TaOInIe HCTHHHOCTH
IA3BIOHKIAU?
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az

1
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- O =0

B oTBeTe mepeuncnu a3 u a2 4epe3 TOUKY C 3amAToi 0e3
npobena: aj;ay.

11

OIIK-1

— 9TO CBSI3HBIN rpad 6e3 HUKIOB.
B oTBeT 3anmuIiy npormymeHHoe CIIOBO ¢ MaJICHbKOM OYKBBI.

JIEpEBO

OIIK-1

B TypHMpe 110 MHTEIIEKTyAJIbHBIM UT'PaM IPUHSUIA ydacTHe
nBe koMaHape! 1o 10 yemoBek.

B 6mun ipoiiaét ouH YenoBeK OT KaKA0H KOMaHIbI.
CKoJIBKHMU crtoco0aMH MOYXKHO CIENIaTh BEIOOP 3THX JIBYX
moaen?

100

I1K-1

Ecte 5 xananaaToB Ha 5 Bakancuii. CKOILKAMHU CIIOCOOaMH
MO>KHO 3aIIOJTHUTH BAKaHCHH ?

(Bce xaHaumaThl IOAXOIAT HA BCE BAKAHCUH; KaXK1as
BaKaHCHS JIOJDKHA OBITh 3aIl0JIHEHA. )

OTBET 3aIMIITN B BHJIE IEJIOT0 YKCIIA.

120

OIIK-1

B rpynmne yuatcs 10 cTyieHTOB. ¥V KaXXJI0T0 CTyIEHTOB €CTh
OJUH U3 TPEX JMOOMMBIX [IBETOB: KPaCHbIM, CHHUI WK
3eJIeHbli. Ecim KaX bl CTyIEHT BBIOpA CBOM JIFOOUMBIiA
I[BET, KAKOC MUHUMAJIBHOE KOJIMUECTBO CTYJICHTOB BEIOEpET
OJIUH U TOT %€ LBET?

[K-1

Uucno 23 — npocroe?
OtBer 3anuiIM B BUJIE 1a/HET.

JA/1a/na

OIIK-1

«[Ipu mro6oii paccanke n + 1 KPOJIMKOB MO N KIETKaM
HaljeTcs Takas KJIeTKa, B KOTOPOH OKa3alloCh XOTs OBl 2
KPOJIFKAY

Kaxoii npuninn cpopmymnupoBas Bbime?

B oTBeTe 3anuimm 01HO CIIOBO.

Hupuxine

[K-1

10.

B rpynne 30 yenosek. 13 Hux 20 4enoBek 3aHUMArOTCA
CHoOpTOM, 15 yenoBek — My3bIKOH, a 10 JenoBek
3aHUMAIOTCS U CTIOPTOM, U MY3bIKOH. CKOJIBKO YEIOBEK HE
3aHUMAIOTCS. HU CIIOPTOM, HU MY3BbIKOW?

[K-1
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