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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas nporpamma gucuurinael (Moayins) «JluckperHas matematuka. OCHOBHOHM Kypey»
COCTaBJIEHA B COOTBETCTBHH C (hefiepalibHBIM rOCyIapCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
BEICIIIEr0 0Opa3oBanHus — 6akanaBpuar o crenuanbHo 38.03.05 busnec-undopmaruka, mpouiib
busHec-aHanuTHKa, YTBEPKICHHBIM MPUKAa30M MUHUCTEPCTBA HAyKH W BBICHIETO 0Opa3oBaHUs
Poccutiickoit @enepannu Ne 838 ot 29.07.2020 rona.

W3zyuenne nucuuruimabl (Moayns) «/luckperHas maremarnka. OCHOBHOW KypC» SIBIISICTCS
OCHOBOMH /11 MHOTUX JAPYTUX MATeMaTUYeCKUX NUCHUIUIHH. JucrurumHa (MoIyib) pa3BUBaeT
AHATUTHYECKOE M KPUTHUYECKOE MBIIUICHHE, YTO SIBJISCTCS BAKHBIM HABBIKOM JUISI PEIICHHS
CJIO’KHBIX 33/1a4 B Pa3IMYHBIX chepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OaxanaBpuata no HanpasiaeHuto 38.03.05 buznec-unpopmaruka, npoduns busnec-ananuTuka u
BXOJIMT B 00513aTeNIbHYIO YacTh biioka 1 kak qUCHHUIUIMHA 110 BBIOODY.

Jucuummna (Moyib) n3ydaercst Ha 1 Kypce Bo 2 cemecTpe.

Leap u3yyeHuss JAMCHUIIMHBI (MOAYJsi): B (OPMUPOBAHUU TIYOOKOTO MOHUMAHUS
MIPEJEIOB, HEMPEPHIBHOCTH, IPOU3BOIHBIX U MHTETPAJIOB, a TAK)KE UX IPUMEHEHUS B PA3JIUYHBIX
00JacTsSIX HAYKH U TEXHHUKH.

3anaum u3ydeHusi JMCUMILUIMHBI (MOXYJIAA) HAMPaBJICHb HA (POPMUPOBAHKE Y CTYJCHTOB
CIEAYIOIINNI 3HAHUW, YMEHUN U HABBIKOB:

— 3HaHUE OompeJeNeHus OyIeBbIX (YHKIMIA, NX TaOIUIBI ICTUHHOCTH, 3aKOHBI OYyJIeBOI
JIOTUKU. 3aKOHBI JIOTUKH MIEPBOTO MOPSJIKA, CHHTAKCUC U CEMaHTHKa (HOpMYyII;

— 3HaHUe 0a30BbIX MOHATUN TEOPHUH MHOXKECTB. COOTBETCTBUS U OTOOPAXKEHUS MEKITY
MHOECTBAMU U UX BUJIBI;

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

— 3HaHUE OCHOBHBIX ONpelelneHuid u TeopeM Teopuil rpados. Kiaccer rpados:
OpUEHTUPOBaHHBIE I'padbl, 1€PEBbs, IBYA0IbHBIE Tpadbl, Hil1epoBbl Tpadsl;

— 3HaHUE OCHOBHBIX ONpEJeNIeHui U TeopeM Teopui yucen. CBOHCTBA JEIUMOCTH U
CpaBHEHUH 110 Moayiro. Maias reopema @epma,

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

— mnOpuMEHeHWe npuHuuna J[lupuxmie, noka3zarenbcTBa OT HOpoTHBHOrO. IlocTtpoenue
paccyxJeHuid Buja "oueHkatmpumep" A8 MUHUMH3ALUUU WIA MaKCUMHM3allUM 33JJaHHOTO
rapaMeTpa Mpu OrpaHuYCHHUsIX;

— TPUMEHEHHE OCHOBHBIX (DOPMYS KOMOMHATOPWKH ISl PEIICHHs 3a7ad Ha IMOJICYET
KOJINYECTBA BAPUAHTOB;

— MOPUMEHEHHUE METO/Ia MAaTEeMaTHYECKOW MHIYKIIMU, METO/1a ABOMHOIO MOACYETa, METO1a
KpaifHero A7s penieHus 3a/1a4 Teopun rpados;

— MNPUMEHEHUE CBOMCTB JIEJIUMOCTH, CBOMCTB OCTATKOB M CPaBHEHUM IO MOJIYJIO IS
pelIeHus 3a/1a4 TEOPUU YUCET;

— BJIQJICHUE OCHOBHBIMH METOJAaMHU JOKa3aTeIbCTBA, TAaKUMHU KakK JOKa3aTeJIbCTBO
MIPUMEPOM, MIPAMOE JI0KA3aTENbCTBO, JOKA3aTEIBCTBO OT IPOTUBHOrO M NpUHUUN Jupuxie;

— TpUMEHEHUE KOMOMHATOPHBIX (OPMYNT U TEOpeM IJs pelIeHUs 3aJad JUCKPETHOM
TEOpUU BEpPOSATHOCTEW. Pacduer MareMaTndeckoro OXUAaHWS Il JUCKPETHBIX CIIyYalHbBIX
BEJINYUH;

— TpUMEHEHHUE Teopuu TpadoB IS PEIICHUs 3a7ad Ha MOMAPHBIC OTHOIICHUS MEXIY
o0beKkTaMu B MHOKeECTBE. [lepeBo1 3a1au Ha s3bIK TEOpUU TpadoB;
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— HCIOJB30BAHUC TCOPHUUN HUCLCII AJId TIOCTPOCHUA aJITOPUTMOB H_II/I(prBaHI/ISI C OTKPBITBIM
KIIFOYOM U U APYIUX NPUKIAAHBIX 3a1a4 TCOPUH aJITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOXO/T ISl PEIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
aQHAUTHUKHA, OCHOBHBIE TIPUHITHIIHI
KPUTHYECKOH OIICHKU UCTOUYHUKOB
nH()OpPMAITIH B HX
pEJIeBaHTHOCTH

YK -1.2.

YMeeT KpUTHUECKU OIICHUBATh
WMCTOYHUKYU MH(POPMALIUU U
CHUHTE3UPOBATh JAHHbBIC U3
Pa3IUYHBIX UCTOYHUKOB JJIA
perieHus 3aaa4, IpUMEHSITh
CHUCTEMHBII NOAXOJ K aHAINU3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM

YK -1.3.

NmeeT npakTHueCcKUid ONBIT
paboThI C COBpPEMEHHBIMU
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE MOJY4eHHON MH(opMauuu

IK-1.

Cnoco0eH MCIoIb30BaTh
OCHOBHEBIE METOBI
€CTeCTBeHHOHAYYHBIX,
skoHOMHYecknx u UT-
JUCIUILIUH B IPO(eCcCHOoHaNTBHON
NIeSITEIbHOCTH IS
TEOPETUIECKOTO U
JKCIICPUMEHTAIBHOTO
HCCIIETOBAHNS

IK-1.1.

3HaeT KIII0YEBbIE METOIbI
€CTECTBCHHOHAYYHBIX,
skoHOMH4Yecknx U UT-
JUCITUTLITNH, IPUMEHSEMBbIE B
poheCcCHOHATBHOMN
JIeSITEIbHOCTH

IK-1.2.

YMeeT HHTErpupoBaTh pa3IuyHbIe
METO/I0JIOTHYECKHE TTOIXOIBI IS
MIPOBEICHUS TCOPETUUECKHUX U
9KCIIEPUMEHTAIBHBIX
HUCCIIEIOBAHUMI

IK-1.3.

NmeeT nmpakTHUECKUNA ONBIT
MIPUMEHEHUSI METOJIOB B
pEalIbHBIX IPOEKTaX IS
JIOCTHKEHUS] HAYYHbIX U
MPaKTUYECKUX PE3YJIbTATOB
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jexkmun | CeMHuHapBI Kontpoun CamocTrosiTen KOHTPOJTL
(MpaKTHYECK bHast padora yCIeBaeMoCTH)
ue 3aHATHS)
1 MaremaTtnueckast 5 5 14 JlomamHee 3aganue
JIOTHKA
2 MeToabI JOKA3aTEILCTB 5 5 14 Jlomamninee 3aganue
3 KomOunnaToprka 5 5 15 Jlomarraee 3amaHme
KonTponbHas
pabota
4 Teopus nuadopmanyu ) ) 15 JlomarHee 3agaHue
KontponbsHas
paboTa
5 Teopust rpados 5 5 14 Jomarinee 3ananue
6 Teopwust uncen 5 5 14 KonTpons
TEOPETUIECKOTO
MaTepuaia
IK3amen 6
Hmozo: 30 30 6 86
O6vem oucyuniunst (M00ys) 152
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 4

(6 3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MOTYJIA)

Nen/m HanmenoBanue pasgea Conepxanue TUCHUIIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)

1 MaremaTuueckas Joruka Bbynesa noruka. Jloruka neporo nopsiaka. MHOXeCTBa U
0TOOpaKECHHUS

2 MeToapl 10Ka3aTeNIbCTB JoxkazatenscTBO OT npoTuBHOro. Onenka + npumep. Maxykims

3 Kombunaroprka [IpaBuia cioxxeHus: U yMHOKeHHsI. PazmenieHus u nepecTaHOBKU.
Coueranus 6e3 noropennii. CoueTaHusi ¢ TOBTOPCHUSIMH

4 Teopust nHpopmamu KonnuectBo nadopmarmu. [IpunoxeHus K pemieHuIo 3aad

5 Teopwus rpados [Moncuer creneneit BepuivH U pedep. CBsa3HOCTH rpadoB U ISPEBbS.
OpuentupoBaHHble rpadbl. DiiaepoBbl rpadbl

6 Teopwus uucen Hennmocts 1 ocratku. CpaBHEHUE 10 MOAy 0. Pasnoxxenne Ha
MPOCTHhIE MHOXUTENHN. Anroput™ EBkinaa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anrebpandeckas Teopus : y4eOHUK AJisi BY30B /
E. B. KoncrantunoBa. — MockBa : WznarensctBo FOpaiit, 2025. — 123 c¢. — (Bricuee
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'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Bpiciiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : 3NE€KTPOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [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.

Jonoanumenvnas numepamypa:
1. T'paxem P., Knyt /1., [Tatamnuk O. KonkperHas Matematuka. MaTtemaTudeckie OCHOBBI
uHpopmatuku. — M. : Bunssamc, 2009. — 784 c.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JHUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, IPAKTUYECKOM M HAYy4HO-
HCCJIEIOBATENbCKOM padoT 00yyaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYeCKOro) THMA, TPYIIOBBIX U
WHAVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTAllNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOoThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>xuBaHus yueOHOro ob6opynoBanus. [lomemmenuss yKoMIIJIEKTOBaHbI CHIEUATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallUMU JJIsl MpeACcTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIIOYAsl IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

[TomereHus 11 CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIl UCIOJb30BAHUS WHBAIUAAMU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHs K ceTH «lIHTepHEeT» u
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obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», MNEeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

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. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasoBanue" | 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
00pa30BaTeILHOrO Mpoliecca 110 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonHnoe / cB0OOOAHO

pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonHOE

bpaysepsbl:

SAunexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipocTpaHseMoe

Google Chrome 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE

TeXstudio 3apy0exHoe CcBOOOJIHO pacpoOCTPaHIEMOe

Adobe Acrobat Reader 3apyOexHoe CcBOOOJIHO pacnpocTpaHsIeMoe

IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BpeMEeHH:

Toggle app | 3apyOexHOe | cBOOOIHO pacmpocTpaHsieMoe

CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6GexHoe | nmieH3nOHHOE

Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6exnoe | nmriensnonsoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE

CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

CpeacTBa aHTHBHPYCHO# 3aLIUTHI:

Kaspersky Endpoint Security mst 6usneca OTEYECTBEHHOE | JUIIEH3HOHHOE

Cranmapthbliit Russian Edition

Cpensl pa3padoTKm:

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Visual Studio Code 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Bash (Unix shell) 3apy0eIKHOE CBOOOJHO pacIpoCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanyecKkue U OlleHOYHbIE MaTepHaJjbl
MeTO]II/l‘{eCKI/Ie YKRazaHud 1Jisd oﬁyqaloumxcn 10 OCBOCHHMIO TMCIMIIJINHBI (MOIIy.TISI)

B npouecce nzyuenus aucuuiuinHbl (Moyis) «JluckperHas maremMaTrka. OCHOBHOM Kype»
B paMKax TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH UCIOJB3YIOTCS TaKhe BUABI yueOHOU paboThI, KaKk
JEKIMsI, NMPAKTUUYECKUE 3aHATHS, KOHTPOJbHbIE DPAa0OThl M JOMAIHUE 3aJaHMs, KOHTPOJIb
TEOPETUYECKHUX 3HAHUH, a TAKXKE Pa3TUIHbIC BUBI CAMOCTOSTEIBHON PabOThl 00YyJaIOUIMXCS IO
3aJJaHUIO TpEroJiaBaTeisi, HalpaBJIeHHbIE HAa Pa3BUTHE HAaBBIKOB NPO(ECCHOHATBHOMN JIEKCUKH,
3aKperyieHUe MPAaKTUYECKUX MPo(ecCHOoHaTbHBIX KOMIETEHIIUN, TOOIIPEHNE NHULIUATHB.

Jlexyus — cucTeMaTHYecKoe, IOCJIEN0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATH OCHOBHBIC WICH, BHIBOJBI M OOOOIIEHUS JIEKIIWHU; BBIIEIATH BaXKHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuaibl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU ymuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT c(OpMYIMpPOBaTh BONPOC M 3a7aThb €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAI[MH UM BO BPEMSI CEMUHAPCKOTO (TIPAaKTUIECKOTO) 3aHSATHS.

Konmpono meopemuueckux 3uanuti — yCTHbIE OTBETBHI Ha BOIPOCHI, CIHMCOK KOTOPBIX
U3BECTEH CTYJEHTY 3apaHee,

B mporecce moAroToBKM CTYAEHTY HEOOXOIUMO MPOAHATU3UPOBATh ydeOHbIe MaTepHalbl,
03HAKOMUBUINCH C JIEKIUSIMH, YY€OHUKAMH M JOMOJHUTEIbHBIMU UCTOYHHKAMHU, aKUEHTHPYS
BHUMAaHUE Ha KIIOYEBBIX TeMmaX. PexkomeHIyeTcs co3/laTh CTPYKTYPHUPOBAaHHBIE KOHCIIEKTBHI,
BbIJIETISI OCHOBHBIE U7, TEPMHUHBI U (OPMYJIBL.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMHU Ba)KHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb MEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble HUCTOYHUKHU
uHOpMalKK, BKIIIOYasi yueOHUKH U OHJIAMH-PeCcypchl, Ui 6osee Iiy00oKoro MOHUMAaHUS TEMBI.

Koumponvhasa paboma — nuceMeHHas paboTa ¢ Ha0OpoM 3a/1a4, KOTOPbIE HY)KHO PELIUTb 3a
OTPaHUYEHHOE BPEeMH.

Llens KOHTPOJIBHOM PAaOOTHI - MOMYYUTh CHENHAIBHBIC 3HAHUS [0 OJHOW WM HECKOJIBKHM
TEMaM AUCHUIIIINHBI (MO,HyJISI) U NPpOACMOHCTPUPOBATE HABBIKH UX MPAKTHYCCKOIO MPUMCHCHU .

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HaNpaBlieHHas Ha YIIyOJIEHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B niporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JOMOJHUTEIbHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kputepun nosryyeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunnne «/JIuckpernas maremaruka. OCHOBHOM Kypc»

OrneHuBanue YpOBHS Y4EOHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIECTBIISACTCS B BUC TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIeTCS B (popme
9K3aMeHa, TIPU 3TOM IPOBOIUTCS OLIEHKA KOMITETCHITUH, C(HOPMHUPOBAHHBIX 10 TUCIHUILIHHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCS JlecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHON
MATUOAIIIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

[ecatudannbHas IlarudanabHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLleHKA OLICHKA AUCHHUILINHE (MOIYJII0)
10 OtnanyHO CTyfeHT TOTHOCTBIO BJAJCET 3HAHUSMH, W3JIOKCHHBIMH B
9 OTAM4HO pabodeii mporpamme, U TITyOOKO OCMBICIISAET AUCIHMIUTMHY. OH
8 OTIM4HO CaMOCTOSITENIBHO U JIOTHUECKU MOCIIEI0BAaTEIbHO OTBEYACT Ha

BCE€ BOIPOCHI, aKLEHTUPYs] BHUMaHHE HAa HauOoJiee BaXKHOM.
YMeer aHanM3MpOBaTh, CpPaBHHUBATH, KIACCU(HUIIMPOBATE,
0000IIaTh, KOHKPETU3UPOBATH H  CHCTEMAaTU3UPOBATH
W3yYCHHBIH MaTepuan, BBIAEISS KIIOUYEBbIE MOMEHTBHl H
yCTaHaBIMBas IMPUYMHHO-CIEICTBEHHBIE CBA3U. YeTko
¢dbopMynupyeT  OTBETbl,  YBEpPEHHO  HHTEPIPETUPYET
pe3ynbTaThl aHAIM30B W JPYTHUX HCCIEJOBAaHUN, a Takxke
pemaer cioxkHble 3amadd. CTyIeHT XOpOoIIo 3HAKOM C
METOAAaMHU UCCIIEAOBAHMSA, HEOOXOAUMBIMH IJISl TPAKTUIECKOM
JEeSTeNbHOCTH, U YMEET CBS3bIBaTh TEOPETHUECKHE ACITIEKTHI
JUCLUIUTMHBI (MOIYJIsI) C IPAKTUYECKUMHU 3a/laduaMH.

XOpOH.IO CTy,Z[eHT 06J'Ia}.'LaCT S3HAaHUAMHA MPEAMETAa MOYTH B IMOJIHOM

6 Xopomo o6beMe paboueit mporpaMMBI M CAMOCTOSTEIHHO, TOTHISCKU
MOCJIe/IOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HaYMMBIX MOMEHTaX.
OH ymeeT aHAIM3UPOBaTh, CPABHUBATH, KIIACCU(PUIIUPOBATH,
00001aTh, KOHKPETH3MpPOBaTb W  CHCTEMAaTHU3UPOBATH
W3YUYSHHBI MaTepua, BBIAETSS ero KI04eBbIe acleKThl
yCcTaHaBIUBas MPUIHHHO-CIIC/ICTBEHHBIE CBSI3U.
dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl AHATM30B W JAPYTMX HCCIEOBaHUM, a TaKKe
pelIaeT CIIOKHBIE CUTYallMOHHbIE 3aaui. CTYIEHT XOPOIIO
3HaKOM C METOJAaMH HCCICAOBAHHS, HEOOXOIUMBIMH JUIS
NPAaKTHYECKOW  NIESATENIHOCTH, ¥ yMEET  CBSA3BIBATh
TEOPETUUECKUE AaCHEKThl IpeaMeTa C MPaKTHYECKUMH
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JecarudamnbHas) IlsTudamnbHas OO0mast xXapaKkTepucTHKA pe3y/abTaTa 00y4eHus 10
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)

3aJla4aMu.

5 Y nosnerBoputenbHo | CTyneHT 00naaaeT 6a30BbIMU 3HAHHUSIMU 110 AUCHUIIIMHE, HO

4 VY I0BIETBOPHTENHHO | HCTIBITHIBAET TPYJAHOCTH TIPH CAMOCTOATENBHBIX OTBETAX M

UCTONB3YeT HEeTOYHbIe (opMyIupoBKH. B Xome oTBETOB OH

JOITYCKAaeT OMIMOKH, Kacalommecs CyTH BonpocoB. CTymeHT

CIIOCOOEH pelIaTh TOIBKO CaMble IIPOCTHIE 3aJauy U BIaJ€eT

JIUIIF MUHUMaJIbHBIM HAaO0pOM METOJIOB UCCIIEIOBAHUSI.

3 He cnan CryneHT He oBnajien 00s3aTeIbHBIM MUHUMYMOM 3HAHH 110

He cnan IIPEeOMETy U HE MOXKET OTBETHTh Ha BOIPOCHI, Ja)Ke €CIH

1 He cian mpernojaBarenb  3ajJaeT  JOMOJIHUTEIbHbIE  HABOJSIIUE
BOIIPOCHI.

Jucnumiuza (Moaynb) «JuckperHas marematuka. OCHOBHON Kypc) OLIEHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTb Bec |KoauuecTBO Onucanue

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

KoHTposibHbBIE 20% 2 [TucemenHas pabora ¢ HAOOPOM 3a7a4, KOTOPHIS

paboTHI 110 HY)KHO PEIINTh 32 OTPAaHUYCHHOE BpeMs

pEIIeHHIO 3a/1a4

KoHTpoib 15% 1 OTBeTHI Ha BOMPOCHI, CIIUCOK KOTOPBIX U3BECTCH

TEOPETUIECKOTO CTYACHTY 3apaHee

MaTepuaia

DK3aMeH 40% 1 ITucemenHas paboTa ¢ HAOOPOM 3a7a4, KOTOPHIS
HY>KHO PEIINTh 32 OTPAaHUYECHHOE BpeMs

®opmyJa pacyéTa HUTOrOBOM OLEHKH MO aucuummHe (Moay/aw) «/Auckpernas
matemaTuka. OcHOBHOH Kype»: «0,25% cpennee 3a nomamHue 3aganus + 0,2 X cpenHee
3a KOHTPOJIbHBIE paboThl + 0,15 X KOHTPOJb TeopeTuuecKkux 3HaHui + 0,4 X IK3aMEH».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOIIUXCH MO JUCHUILIHHE (MOLYTI0)

le/IMepH])Ie 3alaHUA 1JIS1 KOHTPOJISA TEOPETUICCKUX 3HAHMH

Omnpenenenus 1 GopMyJMPOBKH TeopeM. 3a 3Ty YacTh BBl IoJIy4aere 10 4 0a/i10B.

* byneBbl onepanuu: oTpUllaHue, KOHBIOHKIUS, TU3bIOHKIUS, UMILTUKAL,
HKBUBAJIEHTHOCTD, UCKJIFOUAIOLLEE «UITHY.

* TaOmuIbl HICTUHHOCTHU OYJIEBBIX ONEPALIUM.

» Jlornueckue 3aKOHBI: 3aKOH UCKJIFOUEHHOTO TPETHETO, 3aKOH JIBOMHOTO OTPULIAHUS,
3aKOHBI e MopraHa, 3ak0OH HEMPOTUBOPEUYNBOCTH, 3aKOH KOHTPAIO3ULIHH.

» OnpenieneHne UMIUIMKALUKU Yepe3 APYrue JOTHYECKUE ONEpaluH.

* [Ipegukar. [TapameTps! npenukara.

* MHOK€CTBO HUCTUHHOCTH BBICKA3bIBAHUSI.

* PaBHOCWJIBHOCTB BBICKA3bIBAaHUM.

» CnieacTBHE BBICKA3bIBAHUS.

* KBanTopsl.

* MHOECTBO OTpe/ieICHUs TIEpEMEHHOM npeaukara. 3amucu X €S : A(X), X €S : A(X)

KaK COKpallCHUA.
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* Jlornueckue 3aKOHBI 1151 yTBEPKACHUN ¢ KBAaHTOPAMHU: 3aKOHBI 16 MopraHa, BBIHECEHUE
KBaHTOPOB 33 CKOOKH, IEPECTAHOBKA KBAHTOPOB.

e [Ipunmun dupuxie.

» @opmMalibHast 3aMIUCh YTBEPKJICHUS «N — HAUMEHbIIIEE YUCIIO0, ISl KOTOPOTO BHIMOJIHEHO
P(X)».

* O0beMHEHNE, [IEPECEUEHUE, PA3HOCTh, CHMMETPUYECKAs! Pa3HOCTh MHOKECTB.

* YnopsinoueHHas napa. JlekapToBo nIpon3BeJeHUE MHOXKECTB.

* bunapHoe oTHOLIEHNE.

» Oyaknus (GopManabHOE onpeaesieHne). ApryMeHThI ¥ 3HaYeHUs () YHKITHH.

» O0pa3 u mpoobdpa3 MHOKECTBA sl () YHKITUH.

» Kommosunus ¢pyHKmii.

* bueknus.

* [Tpunumn MaTemaTHuecKor MHAYKUKHU ((popManbHas 3alKch).

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

* Meroa HauMeHbUIEro KOHTpIpuMepa. [I[puHIuI HauMeHbIIero yucia.

» KomOuHaropuka: npaBuio CyMMBI.

» KomOuHaropuka: mpaBusio Mpou3BeIeHuUs.

* Pa3zmernienust 6€3 MOBTOPEHMIL: ONpeeieHue U popMyIia.

* [lepectanoBKU O€3 MOBTOPEHMIA: OnpeesieHrne u popmyIa.

* [lepecTaHOBKY C IOBTOPEHUSMHU: OIIPEEICHNUE U PopMyJIa.

 Coueranus: onpeeneHue u popmyrna.

* bunom Herorona.

* [TonunomuaneHas popmyna.

* Tpeyrosnbnuk Ilackais.

Joxka3zarenbcTrBa. Bol mo:xkere CAMU BBIBPATD Tpu Bonpoca u3 3T0ro cnucka u
paccKa3aTh 10Ka3aTeJbCTBO NPMHUMAa0eMy. BbiOpaHHbIe BONPOCHI 10/ZKHBI OBITH U3
Pa3HBIX He/lesb. 32 3Ty YacTh BbI IOJIy4yaere 10 6 0annoB (1o 2 6ajuia 3a KaxKIbIi BOIPOC).

* YTBEpKIEHHUE O TOM, UTO CYIIECTBYET CKOJIBKO YIOJHO MOAPS UAYIIHUX COCTABHBIX YHCET

* JlokazaTesnbCTBO OECKOHEUHOCTH MHOKECTBA IMPOCTHIX YUCEI

« JIOKa3aTeNbCTBO HPPALMOHATEHOCTH \2

* B KOMITaHMU U3 HEYETHOI'O YUCIIA JTIOACH HE MOKET OKa3aThCs TAK, YTO KAKIBIHA MOKaJ
PYKY POBHO 3 IpyruM; a BOT B KOMIIAHUU U3 YETHOT'O YKCJIa JIFOJEH 3TO BO3MOYKHO

+ JlokazaTenbcTBO MpUHIMNIa J{upuxie B o0I1eM Bujie

* I 1:060r0 N HAWJETCS YUCIIO U3 OJTHUX €UHUIL U HYJIEeH, KOTOpOe JAEeTUTCS Ha N

* JInst HaxoxieHus camoro Tskenoro u3 100 kamMHel MUHMMaIbHOE HEOOXOMMOE YUCIIO
B3BEIIMBAHUM B XY/IIIEM Clydae paBHO 99

* Eciin Ha MJIOCKOCTH MTPOBEJEHO HECKOJIBKO MPSIMBIX, TO MOYXHO PacCKpacuTh
MOJIyYMBIIHECS 00JIaCTH B JBa LIBETA TaK, YTO COCEAHHE 00JacTH Oy1yT MOKpAIIEHbI B pa3HbIe
1[BETa

« JIrob6oe HaTypalbHOE YUCII0, OOoJIblIee 7, MOXKHO MPEICTABUTh B BUJE CYMMBI TPOEK U
ISATEPOK

* Ecni Bemmykibiii 1000-yronsHUK pa3pe3aTh Ha TPEYTONBHUKH JHATOHAISIMHA, KOTOPBIE HE
HepeceKaroTcsl BO BHYTPEHHUX TOYKaX, TO MOIY4UTCsl poBHO 998 TpeyroiabHUKOB

» @opmyna A KOJIMYECTBA MOJMHOKECTB KOHEUHOTO MHOXKECTBA

* HaxosxieHrne KoIM4ecTBa MATU3HAYHBIX YUCell, B KOTOPBIX XOTs Obl 0/1Ha M dpa yeTHas

» HaxoxneHue konuuecTBa crnoco0oB pa3OuTh N MapHeH U N 1eByIIEeK HA Mapbl

* HaxosxaeHne KommuecTBa crocob00B COCTaBUTh XOPOBOJ U3 N Jro1ei

» HaxoxieHue konuyecTBa cnoco00OB COCTaBUTh OKEPEbe U3 N pa3IudHbIX OyCHUH

» @opmya I KOJIMYECTBA COYECTaHUU

» @opmyiia 17151 KOJIMYECTBA EPECTAHOBOK C TOBTOPEHUSIMU

* bunom Herorona
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IIpumepHbIe 3aIaHUA 110 KOHTPOJILHOH padoTe
KonTtpoabnas padora Nel

KonTpoabsnas padora Ne 1

[IponomxuTensHOCTh: 2 yaca

1. Henb3s umeTh npu cebe 31eKTpoHHBIE ycTpoiicTBa. Eciu Hapymmmis 310 TpeboBaHue,
pabota OyzneT aHHYJIUpOBaHA U €€ HeNb3s OyIEeT Mepenucarh.

2. B kaxnoii 3a1aue npuBei 000CHOBaHHME 0TBETAa, HHAYE OH He Oy/1eT 3aCUMTAaH.

3. Ecnu cunraenib, 94TO pelieHUe 3a/1a4u HeMPaBUIbHOE, 3a4epKHH €ro U HAIHIIK HOBOE. B
cllydae, eciid B paboTe MpUBECHBI 1Ba Pa3HbIX OTBETA UJIH PEIICHHUS, OLIEHUBATHCS OyAET TOJIbKO
nepBoe.

OreHka 3a KOHTPOJIbHYIO padOTy CTaBUTCS 10 popMmyIie:

Orenka = min(cymma 6ayiioB 3a 3aaa4n;10).
3anauva 1.

1 6aan

[Tpo xaxxpoe U3 yTBEepKIACHUN ONpeaesn, HCTUHHO OHO UJTH JIOKHO.

A)h eN FK eN(n+k>10 — n+k2 > 15);

6) X ER VS CR(F ERYES VI ERxXx+2 EY).

3amgaua 2.

2 bas1a

Kakue u3 cnenyronyx BbICKa3bIBAHUN PaBHOCHIIBHBI BBICKA3bIBAHHIO «XOPOILO CMEETCS
TOT, KTO CMEETCs MOoCIeAHUM»? B KaX10M ITyHKTE HYKHO HNOSICHUTH OTBET.

a) Kto cMeercs mocietHUM, TOT CMEETCS] XOPOLLIO.

6) Kto He cmeeTcs mociaeiHUM, TOT HE CMEETCSI XOPOUIO.

B) KT0 He cmeeTcst XOpoI110, TOT HE CMEETCsl OCIETHUM.

r) KT0 X0po1io cmeeTcsi, TOT cMeeTcsl OCIEIHUM.

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

e) Kaxxplii niam cMeercst XOpouIo, WK HE CMEETCsl TOCIEAHHUM.

k) Kaxplil nim He cMeeTcst XOpoIIo, UM CMEETCs OCIETHUM

3) II1moxo cmeeTcst TOT, KTO CMEETCsI He TMOCIICAHHUM.

n) [Imoxo cMmeercs TOT, KTO HE CMEETCSI TOCIIETHUM.

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

3amxaua 3.

2 dasna

B 20 smmxoB paznoxkunu 60 4€pHbIX U 60 OenbIX MAapUKOB — M0 6 MIAPUKOB B KaXK/bIH.
Bans 3ameTwi1, 4To B KaX/10M U3 NEPBbIX 14 AIMKOB YEPHBIX HIAPUKOB OKA3aJI0Ch OOJIbIIE, YEM
Oenbix. BepHO 51, 4TO cpeau MocieAHUX 6 SIMIMKOB TOYHO HAWAETCA TakoW, B KOTOPOM Bce
H1apuku oenbie?

3agaua 4.
2 paJi1a

JomaTslii 3a00p MepeKpamnBaioT B /1Ba [[BETA: CEPBI U YEPHBIN — TaKUM 00pa3oM, 4YTOObI
C KaXJI0i cepoil ocKoil psaoM obs3aTenbHO Obuta yepHas. Kakoe HanOoJbllee YUCiIo CephIX
JIOCOK MOJKET OBITh B 3a00pe, €CJIM OH COCTOUT U3 62 10COoK?

3amaua 5.
2 6aj1a
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[Tycts MHOXecTBa A M B TakoBbI, 4TO cymiecTByeT cropbekiusa f : A — B Takas, 4to
npooOpa3 Jr000ro OJHOZIEMEHTHOrO IMOAMHOXecTBa B OeckoHeueH. BepHo mu, 4yTto He
CYIIECTBYET UHbEKIINU U3 A B B?

3amaua 6.
2 6as1a

10 manpunkoB u 10 1eBoYeK CTPOAT XOpoBOJA. B XOpoBOJE MaIbUMKU U AEBOYKHU JIOJIKHBI
yepenoBaTbca. Ho cpenu neBodek ecTh 0JjHa, 0 UMEHU Mallia, KOTopasi He XO4eT CTOSTh PSIOM
C OJIHUM M3 MaJb4MKOB, KoTOoporo 30ByT Cama. CKOJBKO CYLIECTBYET CHOCOOOB COCTaBUTh
xopoBoj u3 10 manpunkoB u 10 neBovek, uroOsl Maima He ctosia psaom ¢ Cameit?

3amaua 7.

2 Gamna

Haiinu gucno orobpaxenwii f u3 maoxectra {1,2,3,4,5,6,7,8} B {a, b, c, d,e} Takux,
uro |f1({a, b})| =4, a [f({1,2,3,4,5})=5.

KonTtpoabHnas padora Ne2

3amaua 1.

1 6aan

CrnoBoM Ha3bIBaeTCs MPOU3BOJIbHAS TOCIIEI0BATEILHOCTh OYKB. AN(aBUTHOM 3aMUCHIO JUIS
JAHHOTO CJIOBa OyJeM Ha3blBaTh CIIOBO, 3alMCAaHHOE TEMHU K€ OyKBaMH, HO B al(aBUTHOM
nopsiike. Hanpumep, andaBuTHAs 3amuch CI0BAa «MAaTeMAaTHKa» — 3TO «aaaeMKMMTT». CKOJIBKO
CYIIECTBYET pPa3IMUHBIX CJIOB iuHBI 10, mis KOTOphIX andaBUTHAs 3alKMCh COBMAMACT C
UCXOJHBIM cIO0BOM? B kauecTBe OYKB MOXKHO MCIIOJIB30BATh JIUIIb CTPOUYHBIE OYKBBI PYCCKOTO
andasura.

3anaua 2.

1,5 6amna

Jlarymka cuaut B BepmnHe A kBagpara ABCD. KaxabiM npepKKOM OHa nepemMeniaeTcs: B
BEpIINHY KBaJpaTa, COCEIHIOI0 C TOH, B KOTOpOW oHa HaxoauTcs. CKOJIBKHUMH CIoco0amMu
JSATYIIKA MOXET MPBITaTh TaK, YTOOBI POBHO Yepe3 N MPBDKKOB OKa3aThCs B BepuinHe B?

3anaua 3.

1,5 6amna

B HEKOTOpOIT KOMITAHUHU CTYIEHTOB OKa3aJI0Ch, YTO Y KaXKJOT0 MapHs pOBHO 9 3HAKOMBIX
JEBYIIEK, a Y KAKIOH AEBYIIKA POBHO 9 3HAKOMBIX MapHei. MoXKeT T B 3TOI KOMIaHUH OBITh
poBHO 50 cTyneHToB?

3amaua 4.

1,5 6amna

B HekoTopoii cTpaHe KaK/IbIe 1BA TOPOAA COSNUHEHBI TNO0 aBUATHMHUEH, JIN00 KeIe3HOU
noporoi. JIokaxuTe, 9TO MOYKHO BBIOpATh BHUJI TPAHCTIOPTA TaK, YTOOBI OT KaXKI0TO TOPO/ia
MO3KHO OBLITO 100paThCs 0 JIF0OOTO APYroro, MOIb3ysACh TOIBKO ATHM BHJIOM TPaHCIIOPTA.

3anaua S.

1 6aan

B HexoTopom cBsizHOM rpade cTeneHu Bcex BepmuH paBHbl 10. JlokaxkuTte, 94To npu
yIaJeHuH J1000ro 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 najieid, He ObIOMINX IPYT ApyTa.

3anaua 7.

2 6aana

I'pad G siBsieTcst TUTaHAPHBIM, OJTHAKO MPH JO0OABICHUH K HEMY JH000T0 pedpa CBOMCTBO
IUTAHAPHOCTHU TepseTcs. JJokaxuTe, 94To B 3TOM rpade HET BEpIINH CTEIIEHU MEHbIIE 3.

3anaua 8.

DNEeKTPOHHBIA JOKYMEHT



1,5 6anaa

Y Wnbu Obia Oymaxkka, Ha KOTOpOH Hamucanbl uyncia oT 1 po 10. Mnbs BeuepkHYI
HEKOTOpble 5 U3 3THX 4Mcel. AJula XO4eT OTrajlaTh, Kakue MMeHHO. /[y 3Toro oHa Moxer
3agaBath Mibe mo0ble BONIPOCH], OTBETHI HA KOTOPBIE MOTYT OBITh TOJBKO «Ja» UM «HeT». Ho
Wnba nan noackasky: yucio 1 u uucio 2 1u60 06a BEIUEPKHYTHI, TU00 002 HE BHIYEPKHYTHI.

3a Kakoe HaMMEHbIIIee YHUCIO BONPOCOB AJlla rapaHTUPOBAHHO CMOKET OTrajarb, Kakue

HMCHHO 4HCJjia BBIYCPKHYTHI, YYUTBIBasA JaHHYIO HO,Z[CKaSKY?

Jomamnee 3ananne no teme: «llpeankarsl 1 KBAHTOPBI. JIOrnka nepBoro nopsiaiKka

TunoBble JOMAaIIHHE 3aJAHHUSA

1. NMPEOAWMKATBI M KBAHTOPBI. NOMMKA NEPBOIO NOPAOKA

E
IAOAYAN

£
SAOAYA Z

-
IAMAHA 3

0.5 Ganna

Mpeanonoxum, Y4T0 BCE NepemMeHHble 0B03HAYEIT HATYRansHeE ycna. MNMpo kakaoe us
CREYOWME YTEERHASHWA ONPELENH, HCTUHHO N 0HO. OBOCHYR OTBETLI.

al Vrdy: 2r—y=0.

6) dxWy: 2r—y=0.

g) Wizdy: r—2y=0.

16ann

3anuwn Kaxa0e U3 CRefyiownx yTEepRAeHWA 6e3 cnoe. PaspellasTcs MCNonL30BaTe No-
FHYECKHE JHAKH, CKOGKK M KBAHTOPLI, & TAKKE CUMBONLl =, =, <, . . [logpasymesasTca,
4YTO BCE NEpPEMEHHBIE GepyTCA M3 MHOMECTES ABHCTEMTENBHbIX YMCEN.

a) Kawmpoe uncno, kotopoe Gonbwe T, GoNbLULE 1.

6) Kawoe MM B3ATH aHaueHue a, ypasHerue ar 4 4r — 2 — () GyneT wMeTh pelueHn
TOrAE M TONBKO TOFAE, Korna a = —2.

8] JMofoe pelieHre HepaBeHCTES 7% — 81 < 3 messwe 10.

r) Ecnv gns HEKOTOPROro T BbINOAHEHO 2 4 5r = wwu ANA HEKOTOPOro §j BLINOAHEHD
4-— y2 = W, TO W HaxoaWTeA B atpeske ot —10 go 10,

2 Ganna

OpHaxab Mnba ckasan: «KTo roBopuT, 4TO AMCKPETHAA MATEMATMKa — 3TO NPOCTO, TOT
HHYEro B HeW He nodumaeT». Bnag oteetun: «3710 He Take. [po kaxaoe U3 cnenyrowmx
YyTBEpKASHMA OTBETE Ha ABa BONpOCA:

1. Ecnw Bnag npas, MOXET NK 3TO yTEEPHASHUE BbITh MCTHHHBIM?

2. Ecnw Bnap npas, 06A38H0 N 3T0 YTEEPHAEHWE GbiTs HCTHHHbIM?

YTeepsaeHns:

a) K70 roBopuT, 4TO AMCKPETHAA MAaTEMATMKE — 3T0 NPOCTO, TOT YTO-TO B HEA NOHUMEET.

6) KTO rosopur, 4To AUCKPETHAA METEMATHKE — 3TO CNOXKHO, TOT YTO-TO B HEN NOHMMAET.

8] KTO 4TO-TO NOHUMAET B AWCKPETHONR MAaTEMETHKE, TOT FOBOPMT, 4TC ANCKPETHAA MaTe-
METHEE — 3TO CNOXHO.

r]  KTO 4TO-TO NOHMMAET B AMCKPETHOM MATEMATHKE, TOT HUYErD HE rOBOPHT.

A) HexoTopble M3 Tex, KTO 4TO-TO NOHMMAET B AUCKPETHON MaTEMATHKE, TOBOPAT, 4TO gUc-
KpeTHad MaTeMaTHKa — 3TO NpocTo.

e) CyLecTByHT HEKOTOPLIE, KTO HTO-TO NOHUMAET B AMCKPETHON MaTEMaTHKE.

#) CyLECTBYHT HEKOTOPLIE, KTO HUYEro HE NOHMMAET B AUCKPETHON MAaTEMATHKE, HO NPKH
3TOM OHW HWYEMD HE MOBOPAT.

3] HHKTO HMYero He NOHMMAET B AMCKPETHON MaTEMaTHKE.

1)  HHKTO HE roBOPMT, YTO AMCKPETHAA MaTEMaTHKa — 3TO NPOCTO.

OJEeKTPOHHBIN JIOKYMEHT



’ IAOAYA 4 2 Ganna

Mpennonoxum, 4To BCe NepemMeHHsIE 0603HAYAIT TOUKK Ha nnockocTu. Mpeaukar (A, B)
03HAYasT «paccToaHue Mexgdy Toukamu A u 5 paexo T». Mcnonbaya nuws npegukar I2 w1
NOFMYECKHE CHMBONE (M HUKEKMX APYrMX MaTeMaTHYECKHX 0B0aHadYeHui), 3anuwm dop-
MyMbl, YTBEDKAAIOLLME, YTO!

a) Touxw A w B cosnagaior;

6) PacctoaHue mexay Toukamu A u B paeHo 2;

g) PaccroaHue mexay Todkamu A u [ pasro V'3

r) PaccrosHue mexay Todkamu A u [ pasro %

*
ZAOAYAS 2 Ganna

MycTb BCE NEpeMEHHBIE 0603HAYEI0T HEKOTOPLIE NOAMHOMKECTEE AERCTBMTENBHBIX YMCEN.
Mycte npeaukar S| A, B) o6osnauaer « A asnaetca noamaoxectsom He. Menonsays nuws
NpeguKaT S W NOMMYECKME 3HAKKM (M HUKAKWX ODYIMX MATEMETHYECKMX 0B03HaYeHIA), Ha-
nuwK Gopmynsl, 0Go3Havawme:

a) A-nycroe MHOXECTBEO;

6) /A ABNABTCA MHOMECTEOM BCEX ASRCTBMTENEHBIX YACEN;

B) Awu H cosnapaoT;

r) A cocTouT poBHO W3 OQHOMO 3NEMBHTE;

Al A cocTouT poBHO M3 ABYX 3NEMEHTOE.

t 3
ZAOANA G 2.5 Ganna

Paccmotpum yTeepxagHie: «He ownbaeTca TONLKO TOT, KTO HUYEro He aenaets. Huxe
NPMBEAEH CRIMCOK APYruX YTEepHASHWA. TBOA 3aaa4a — pastuTe 3TH YTBEPXOEHWA Ha 4
rpynne:

1. YTeep#AeHHA, PaBHOCHNbHBIE MCXOAHOMY;

2. YTeepsoeHus, KOTOPbIE CNEAYHOT M3 UCXOAHOMD, HO HE PABHOCUNLHLIE Eny;

3. YTBep#AEHWA, U3 KOTOPLIX CNELYET MCXOAHOE, HO HE PABHOCKNbLHLIE emMy;

4. Bece ocTanebHbIe YTEEPHOEHUA,

B ramnom nyHkTe o6bACHM CBOR BoIGOp.

a) K10 He oWwKnBaeTes, TOT HUYErD He O8naeT.

6) KT0 HMYero He QenaseT, TOT He OWKWBaeTCA.

B8) HTo uTo-To AenaeT, ToT oWuBaeTcH.

r) KTo owwBasetca, TOT 4TO-TO Aenaer.

a) OwwBaeTca TONLKO TOT, KTO YTO-TO genaeT.

e) MTo-TO gENaeT TONbKO TOT, KTO OWMBAETCA.

#) He BuigaeT TAKOro, YT KTO-TO YTO-TO AENaST W HE OWWBaETCA.
3)  Kamablil unM HAYEero He AenasT, WK ownBasTcs.
1) Kamgbiil nbo HWYEero He genaet, N0 owWBaeTea.
k) Bce owwBarwTea.

n)  HWKTO HWYEro He aenaer.

M) Mnu Bce oWKMBEITCA, MM HUKTO HUYErD HE OenaeT.

H)  ECNK HUKTO HWYEro He QenaeT, TO HHKTO He OWWGaeTcH.
0) Ecni HUKTO HE 0WKBAETCR, TO HUKTO HUYErD HE ABNEET.
n} B noGom TPEYronbHKKE MELWAHE NEPECEKAKITER B OAHOR TOUKE.

p) Oxono NGOro YeThlPEXYroNEHWKE MOXHO ONUCATL OKPYRHOCTL.
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JomamHee 3ananue no teme: «CoOTBEeTCTBUA U 0TOOPasKeHUSI MHOKECTB»
1. COOTBETCTBWMA M OTOBPAXEHWA MHOMECTB, BMEKUWMIK

]
[ 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

¢|}"HKLI,H:H q ,D,EI:ICTBFE‘T H3 MHOMECTEA NONOXWTENLHBIX LBNbX YWCen B MHOXECTBO Nono-

WMTENBHBX USABIX YUCEN M CONOCTABNAST KamaomMy Yucny 1 = 1 ero HamBonblwmiA 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

MHOMECTES ABNASTCH DECKOHEYHBIM MHOMECTBOM?Y

-
[ 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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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 TUCHHUILVIUHE (MOIYJII0)

Ne i/t

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}.
YemMy paBHA cymMMa CTeTIeHEeH BepIIHH?

1.12

2.10

3.6

4.5

YK-1

Kakwe uncna npomnymieHsl B TabInIe HCTHHHOCTH
IA3BIOHKIAU?

u Vy
o]
ay
az

1

=|l=lololk
- O =0

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

11

YK-1

— 9TO CBSI3HBIN rpad 6e3 HUKIOB.
B oTBeT 3amuiiy mpoIyIeHHoe CIOBO C MAIGHEKOM OYKBHI.

JIEpEBO

YK-1

B TypHHpe 110 HHTEIICKTyaTbHBIM UTPaM IPUHSUIA y4acTre
nBe koMagasl 1o 10 yenoBek.

B Gmmr ipoiiaér oiuH YenoBeK OT KaKA0H KOMaH/IbI.
CKoJIbKHMU crtoco0aMH MOXHO CIIENIaTh BEIOOP 3THX JIBYX
JIIOJICH?

100

YK-1

Ectb 5 xauamnaaToB Ha 5 Bakancuii. CKOJIBKAMHA cItoco0aMu
MO>KHO 3aII0JIHUTHh BaKaHCUH?

(Bce kaHIUIATHI TOAXOST Ha BCE BAKAHCUH; KaXKas
BaKaHCHs JO/DKHA OBITH 3aI0JTHEHA. )

OTBET 3aIMIITN B BHJIE IEJIOT0 YHCIIA.

120

[K-1

B rpynme yuarcs 10 cTyneHTOB. Y KaXXJI0TO CTY/IEHTOB €CTh
OJIMH U3 TPEX JFOOUMBIX I[BETOB: KpaCHbBIH, CHHUH WU
3eJieHbld. Ecnm kaxkIplii CTyIeHT BBIOpa CBOM JIFOOMMBIHA
LBET, KAKOE MUHUMAJIBHOE KOJIMUECTBO CTYJJEHTOB BbIOEpET
OIIMH U TOT 7K€ IBET?

[K-1

Ywucno 23 — mpocroe?
OTBeT 3anuIy B BUJIC 13/HET.

JA/Na/na

YK-1

«[Ipu moboii paccagke n + 1 KPOJIMKOB MO N KJIETKaM
HaWJIETCs TaKas KJIeTKa, B KOTOPOH 0Ka3aaoch XOTs ObI 2
KpOJINKa»

Kakoii mpunimn copmynupoBas Beiiie?

B orBere 3anuiy 01HO CIIOBO.

Hupuxie

[K-1

10.

B rpynme 30 genosek. 13 Hux 20 4enoBeK 3aHUMAIOTCS
CIOPTOM, 15 uenoBek — My3bIKOH, a 10 uenoBek
3aHUMAIOTCA U CIIOPTOM, U MY3bIKOM. CKOJIBKO YEIOBEK HE
3aHUMAIOTCSL HU CIIOPTOM, HU MY3BIKOH?

[K-1
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