JOKYMEHT NMOAnncAH
SNEKTPOHHOM NOANNCHIO

-
u E H T pAn b H bl M Ceptudumkar: 025053D20009B2A5B043583E315FEF31AD
yH M B E Pc M T ET Bnageneu: |/iBaLuKeBMH EBreHuii Bacunbesuy

[eiictBuTeneH: ¢ 14.10.2024 go 14.01.2026

YTBEPXJIEHA

Pemenuem YueHnoro cosera

AHO BO «llenTpanbHblii YHUBEPCUTET»
«07» mapta 2024 r.

[Tpotokom Nel

Pabouyass nporpamMma JUCHUIJIMHBI (MOYJIs1)
«lnckpernas matemaTuka. OCHOBHOI Kype»

Hanpasaenne noaroroBkm: 02.03.01 Mamemamuka u komnviomepHule HAVKU

HanpasieHHocTs (Ipo(uiib) NOATOTOBKH: JCKYCCMEEHHbIU UHMENNEKIN

Kpaaugukauus (cTeneHb) BHINYCKHUKA. 0aKaiasp

®opma o0yueHust: ouHas

Cpok ocBoeHUs1 IPOrpamMMmbl: 4 200a

I'ox HaGopa: 2024

MockBa
2024

ONEeKTPOHHBIA JOKYMEHT



Conep:xanue
KpaTkasi XapaKTepuCTHKA JUCHUTITHHBI (MOYJIIA) ....oviiviiiiriaiiisirisieesines s
IlepeyeHb MIAHUPYEMBIX PE3YIABTATOB OOYUECHMS .....eeeeivvrreeninirreeessitreeesanssreeesssrneesssrneeesans
TEMATHYECKIIM TITTAH .....coeeiieiiiiututteeteaaassaaauttteeeeeaesssaaassbseeeetaasassaaassbbeseeeaeesssanntbanreeeaeessssnnrnnes
ConepkaHue TUCHHIIMHBL (MOYJIS) ...oooiuuriiiiiaainieateeeateeesatseesasseesnssesssseesneesssseesseeessseeens
Y4YeOHO-METOTUUECCKOEC OOCCIIECUECHIIC ........vvvveereeeiiieetrieseeeeseisttsaassseessessesba s sssssesssrraasseesees

MaTepHaTbHO-TEXHHYECKOE OOCCTICUMEHME ........ocoiuvieirreersieeessieeestreesseeessseeesnseesssneeesseeessnees

N o g bk~ NP

MeTO[lI/l'-IECKI/Ie N OHCHOYHBIC MATEPHAJIBI ..o e

DNEeKTPOHHBIA TOKYMEHT



1. Kparkasi XapaKTepuCTHKA JUCHUILVINHBI (MO1YJI51)

Pabouas mporpamma qucuuIuinHel (Moayins) «Jluckpernas matematuka. OCHOBHOH Kypc»
COCTaBJICHA B COOTBETCTBUU C (pesiepaibHbIM rOCYJapCTBEHHBIM 00pa30BaTebHBIM CTAHIAPTOM
BBICIIErO0 OOpazoBaHusi — OakamaBpuar 1o croermuanbHocTH 02.03.01 Marematuka w
KOMITBIOTEpHbIE Haykd, Hpoduib MCKYCCTBEHHBIH HMHTEIUIEKT, YTBEPXKICHHBIH MPUKa30M
MuHucTepcTBa Hayku M Bbiciiero oopasosanust Poccuiickoit @eneparuu Ne 807 ot 23.08.2017
roja.

N3yuenne mucuumnunbl (Monyns) «JluckperHas marematuka. OCHOBHOM Kypce» sIBIISE€TCS
OCHOBOM JUIsl MHOTHX JIPYIrMX MaTeMaTHYECKUX AUCUMIUIMH. JucuuminHa (MOIyib) pa3BUBAET
aHAJIMTUYECKOE M KPUTHYECKOE MBIIUIEHWE, YTO SBJISETCS BaXXHBIM HABBIKOM Ui PEILIECHUS
CJIOXKHBIX 33]1a4 B Pa3IMYHbIX cepax.

MecTo tMcHUIUIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTe/1bHON MPOrpaMMBbl

Hacrosimas nucuuruiiaa (MO1yJb) BKJIIOUEHA B YUEOHBIH IUT1aH 10 MporpamMmme MoAroTOBKH
OakanaBpuara no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEPHbIE HAYKH, MPOQUIIb
HckyccTBeHHBIM MHTEIJIEKT W BXOJUT B 00sI3aTelbHYIO0 4YacTh biioka 1, Kak AWCHMIUIMHA TIO
BBIOODY.

Jucnumnnuna (MoayInb) uzydaercs Ha 1kypce Bo 2 ceMecTpe.

Heab u3ydeHus: AMCUHUIVIMHBI (MOAYJsA):. B (OPMHUPOBAHUHM TIIYOOKOTO TOHHMAHHS
IIPENIENIOB, HEMPEPBIBHOCTH, IPOU3BOJHBIX U MHTETPANIOB, a TAK)KE UX IIPUMEHEHUS B PA3JINYHBIX
00JIaCTSIX HAYKU U TEXHUKU.

3agauM U3yyeHHs: AUCHMILNIMHBI (MOIYJIsl) HAllpaBIeHbl Ha (OPMUPOBAHUE Y CTYAECHTOB
CJIEAYIOIIHI 3HAHUM, YMEHUHN U HABBIKOB:

— 3HaHWE omnpejeeHus OyneBbIX (YHKIMN, UX TaOIUIIBI HCTHHHOCTH, 3aKOHBI OYJIeBOM
JIOTUKU. 3aKOHBI JIOTUKH NIEPBOTO MOPsJIKA, CHHTAKCUC U CEMaHTHKa popMyI;

— 3HaHMe 0a30BbIX MOHATHH T€OpUH MHOXKECTB. COOTBETCTBHSI M OTOOPAKEHUS MEXKAY
MHO’KECTBAaMU U UX BUBI,

— 3HaHWE OCHOBHBIX (OpPMYT KOMOWHATOPUKM: YHCIIA COYETAHWUH, pPa3MEIICHHH,
nepectaHoBoK. bunom HerotoHa u tpeyronsHuk Ilackai;

— 3HaHWE OCHOBHBIX oOINpejeneHuid u TeopeM Tteopuil rpadoB. Kimaccel rpagos:
OpPHEHTUPOBaHHBIE I'padbl, 1€PEBbs, ABYA0IbHbIE rpadbl, Hil1epoBbl rpadsl;

— 3HaHME OCHOBHBIX OIIPENEICHMH U TeopeM Teopuil uncen. CBOWMCTBA AEIMMOCTU U
CpaBHEHUH 10 MoAyt0. Manas treopema depMma,;

— YMEHHe YTeHHUs U 3anucu GopMysl C KBAaHTOpaMM, MPUMEHEHHUE 3aKOHOB JIOTHKH JUIS
npeoOpazoBanus GoOpMyI;

— IpuUMeHeHue npuHiuna Jlupuxie, nokasarenbcTBa OT NpoTuBHOro. llocTtpoenune
paccykneHuil BHuIa "OLEHKatmpumep" AIi MHUHMMH3ALMHA WIA MaKCUMHU3ALHUK 3aJaHHOTO
rapamMeTpa MpHu OrpaHUYEHUsX;

— TPUMEHEHHE OCHOBHBIX (OpMYJI KOMOMHATOPUKM JJIsl PElIeHUs 3a7ad Ha IOJCYET
KOJIMYECTBA BapUAHTOB;

— TIPUMEHEHUE METO1a MaTeMAaTUYECKOM MHAYKLIMU, METO/1a IBOMHOIO MOJICUeTa, METO/1a
KpaifHero j1st pemeHus 3a1a4 Teopuu rpados;

— IMPUMEHEHUE CBOWCTB ACIMMOCTH, CBOMCTB OCTATKOB W CPAaBHEHUU IO MOIYJIIO JUIS
pEeLIeHNus 3a1a4 TEOPUU YUCEIT;

— BJIQJICHUE OCHOBHBIMM METOJAaMHU JOKAa3aTelbCTBA, TaKMMU KakK J0Ka3aTelbCTBO
IIPUMEPOM, IIPAMOE 10Ka3aTeIbCTBO, JOKA3aTEIbCTBO OT IPOTUBHOTO U NMpUHLIUN [[upuxiie;

— IpUMEHEHHE KOMOMHATOPHBIX (OPMYT M TEOpeM Ul pelleHHs 3a4ad JIUCKPETHOU
TEOpUU BEPOSATHOCTEW. PacueT MaremMaTHM4ecKoro OXHAAaHUS Uil AMCKPETHBIX CIydailHbIX
BEJIMYNH;
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— TpUMEHEHHE TEOpHH TpadoB A pemeHHus 3a7ad Ha MOMAapHBIE OTHOIIEHUS MEXIY
o0beKkTaMu B MHOKecTBe. [lepeBost 3a1au Ha S3bIK TeOpHUU TpadoB;

— HCIIOJIb30BaHUE TEOPUU YHCEN JJIS TOCTPOSHHS AITOPUTMOB HIM(PPOBAHUS C OTKPHITHIM
KJIIOYOM M ISl APYTUX MPUKIAJHBIX 337a4 TEOPUHU aJITOPUTMOB.
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2. IlepeyeHb UIAHUPYEMBIX Pe3YJbTATOB 00y4eHUS

Komnerenuuu, ¢opmupyemble B pe3yabTaTe OCBOCHUS TUCHUIUIMHBI (MOIYNS) IpH
NPOBEIEHNH y4eOHBIX 3aHATUH B (hOpME KOHTAKTHOM paboThl 00yUYaIOIIMXCs C MeJarorHuecKuMu
paboTHHKaMHU YHUBEpPCUTETA U B (OpME CaMOCTOSITENIbHOM paboThl 00y4arOIIUXCS:

Komnerenuus Copepxanne KOMIETEHIIHH HNuauxartop Ilepeyens naaHupyeMBbIX
KOMIIeTeHIHH Pe3yJabTaTOB 00yUYeHHUsI 1O
JucuunjauHe (MoayJaio)
OIIK-1. Crioco0eH KOHCYJIBTHPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHICHIIUHA U
HCIOJIH30BAaTh TEOpHH B 00JIaCTH
(yHIaMeHTaJ bHBIE 3HAHUS B MaTeMaTHIeCcKOTro aHaIIN3a ’
00JTacTH MareMaTH4ecKoro CMEXHBIX TV CIIUTIINH; METONbI U
aHaJ3a, KOMITJIEKCHOTO U MTOJTXOZIBI, HCITOJIb3yeMbIE B
(YHKIIMOHAIBHOTO aHaIN3a Pa3IMYHBIX 00JACTIX
anreOpsbl, aHATMTHYECKON MaTeMaTHKU
reoMeTpuH, TuddepeHITnaTbH Ol OIIK-1.2. YMeeT npuMeHITh
Te€OMETPHUH H TOIOJIOTHH, MaTeMaTHYeCKHE METOIBI IS
g depeHInaTbHBIX YPaBHEHUH, peteHus mpodeccnoHaTbHBIX
IUCKPETHOW MaTeMaTHuKA U 3aja4
MAaTeMaTH4YeCKON JIOTUKH, TEOPUU OIIK-1.3. HMeeT npakTUYECKUH ONBIT
BepOHTHOCTeﬁ, MaTeMaTHUYECKOMI pagpa6()TK1/[ M peaim3anus
CTaTUCTUKU U CIydalHbIX MaTeMaTHYeCKUX Mojeleii B
MIPOILIECCOB, YUCIEHHBIX METONOB, npodeccuoHanbHOR
TEOPETUYECKON MEXaHUKH B JeSITeTbHOCTH
pode CCHOHAIBH O
JeSITETTbHOCTH
TK-1. CriocobeH ¢popMyIrpoBaTh [IK-1.1. 3HaeT METO/bI U MOIXOABI K
3a[]a491 C MaTeMaTHIECKOH (hopMyIMPOBAHMIO 337124, a TAKKE
TOYHOCTBIO, 00OCHOBBIBATh OCHOBHBIE IPHHIIUTIBI
YTBEPXKICHHS CTPOrO U MaTeMaTU4eCKOro
AHAJIM3UPOBATH MOTY4YEHHbIE JI0Ka3aTeabCTBa U aHaJIN3a
pe3yabTaThl B 00J1aCTH pe3yabTaTOB.
MAaTE€MaTUKU U KOMIIBIOTEPHBIX [K-1.2. YMeeT KOPPEKTHO CTaBUTh U
HayK (dopMyIHpOBaTh MaTeMaTHYEeCKHE
3aJ]a4u, IPUMEHSTh CTPOTHe
METOBI JIOKa3aTeIbCTBA U
aHaAJM3UPOBATH MOTY4YEHHBIE
pE3yNbTaThI.
TIK-1.3. Nmeer ombIT paboThl ¢ 3a1a9aMu

B 00JIacTH MaTeMaTUKHA U
KOMITBIOTEPHBIX HAYK, BKIHOYAs
[IPUMEHEHUE MaTeEMaTHYECKUX
METOJIOB TSI PEIICHSI
MPAKTUYECKUX 3a1a4

DIIeKTPOHHBIN TOKYMEHT




3. TemaTnueckuii miIan

Nen/ TpynoeMKocTh, aKageMHYeCKHE Yachl
| Ounas popma
HaunmenoBanue KonTakTHas pabdora TKY
pa3aeiia AMCUMILIMHBI Jlexknun Cemunap (Tekymii
(Mony.is) cKHue CamocTosTenb KOHTPOJIb
(npakTH Kourpoa Hast paGora ycneBaeMocTH)
YyecKue
3aHATHSA)
1 Maremarnyeckas 5 14 JlomaliHee 3amaHue
JIOTHKA
2 MeToasl T0Ka3aTenbCTB 5 14 Jomaminee 3aanue
3 Komb6unaropuka 5 15 JomarHee 3amaHue
KonTpoabsHas
pabora
4 Teopus undopmanun 5 15 Homaninee 3aganue
KontponbHas
pabora
5 Teopus rpadoB 5 14 JlomamHee 3agaHme
6 Teopus yncen 5 14 Kontpoms
TEOPETUYECKOr O
Marepuaia
IK3amen 6
Hmozo: 30 6 86
Oo6vem oucyuniaunvt (M00y) 152
(6 ax. u.)
Oobvem Oucyuniunvl (M00yas) 4
(6 3au. e0.)
4. Copaep:xkanue JUCHUITHHBI (MOTYJIs)
Neni/nt HaumeHoBaHue pa3jiesa Coaep:xanue TMCUUILIMHBI (MO1YJIs1) IO TeMaM
AMCUMILIMHBI (MOYJIsA)
1 Maremaruueckas JOruka Bynesa noruka. Jloruka rnepsoro nopsika. MHOXecCTBa U

OTOOpaKCHUS

2 MeTosbl 10Ka3aTeNbCTB JlokazarenbcTBO OT npoTtuBHOro. Onenka + npumep. Maayknus

3 Kombunaropnka ITpaBuna cinoxeHus U yMHOXeHUs. PasmeleHns U nepecTaHOBKU.
Coueranust 6e3 moBTopeHnii. CodeTaHus ¢ MOBTOPEHUSIMHU

4 Teopust napopmanuu KonmuaectBo nabopMmarun. [IprnokeHns K pemIeHUIO 33134

5 Teopwust rpagos IMoxcuer creneneii BepmuH 1 pedep. CBI3HOCTH rpad) OB U AEPEBbSL.
OpuenTupoBanHble Tpadbl. DiIIepOBHI Tpad bl

6 Teopus uncen Hemumocts 1 ocratku. CpaBHEHUE 0 Moayto. Pa3noxeHnue Ha

MPOCTHIC MHOXKHUTENU. AroputM EBkma
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5. Y4e0HO-MeTOAMYECKOE 00ecIIeYeHUE

VHHUBepcUTET  pacrojlaraeT  IOJHbIM ~ HaOOpOM  JIMLIEH3MOHHOTO ¥ CBOOOIHO
pacrpocTpaHseMoro MpOTrpaMMHOrO oOeclieyeHus, BKJOYas MPOIYKTbl OTEYECTBEHHOI'O
IIPOM3BO/ICTBA.

Kaxplii CTyZeHT B TeueHHe BCEero mnepuojna oOydeHMs IOJIydyaeT HHIAMBUAYabHBIN
HEOTpaHMYEHHBIM  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOM  cucTeMe U 3JIEKTPOHHOU
MH(QOPMALMOHHO-00PAa30BaTEIbHOW  Cpelle YHMBEPCUTETa. OTH CUCTEMbI IMPEIOCTABIISIIOT
BO3MO>KHOCTb JIOCTYIIa K pecypcaM M3 J000i TOUKH, Iie eCTh MOJKJII0UeHUE K ceTu MHTepHer,
KaK Ha TePPUTOPUU YHUBEPCUTETA, TAK U 32 €ro MpeaeaMu.

Crynentam obecreyeH yJaJeHHBIM TOCTYN K COBPEMEHHBIM Npo(eCcCHOHAIBHBIM 0a3zaM
JAHHBIX ¥ UTHPOPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAaM.

Ocnosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anredpanueckas Teopus : yueOHUK JJIs1 BY30B /
E. B. KoncrantunoBa. — MockBa : M3marensctBo HOpaiit, 2025. — 123 c. — (Bricmiee
obpazoBanme). — ISBN 978-5-534-20172-7. — Tekcr : snextpoHHbIH // OOpasoBaTenbHas

wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/569211.

2. Ckopyb6ckuii, B. 1. MaTtemaTnueckas Joruka : y4eOHUK U IPaKTUKyM AJisi By30B / B. .
Cxkopyockuii, B. . Tlonsakos, A. I'. 3pikoB. — Mocksa : M3natensctBo FOpaiit, 2025. — 211 c.
— (Beicmee o6pazoBanme). — ISBN 978-5-534-01114-2. — Tekct : 2yeKTpOHHBINA //
OopazoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561076.

3. JluckpeTHast MaTeMaTHKa : yaeOHoe mocoOue JJis By30B / 101 HaydyHOU penakiueit A. H.
Cecekuna. — Mocksa : MznatensctBo FOpaiit, 2025. — 85 ¢. — (Bricmee o6pa3oBanue). —
ISBN 978-5-534-21182-5. — TekcT : anektpoHHblid // OOpa3oBarenbHas miaatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/559511.

/Jlononnumensnasa numepamypa:
1. I'paxem P., Kuayt /1., [Tatammauk O. KonkpeTrHas maremaTtrka. MaTeMaTHYECKHUE OCHOBBI
uHpopmatuku. — M. : Bunbsamc, 2009. — 784 c.

6. MartepuajbHO-TeXHUYeCKOe o0ecneyeHue

VYHUBEpCUTET pacrnojiaraeT MaTepHabHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLIEH
JEUCTBYIOIMM MPOTUBONOXKAPHBIM MpaBUJIaM U HOpMaM U obecrnieunBarolield IpoBeIeHHe BcexX
BUJOB JUCUMUIUIMHAPHON W MEXIUCUUIUIMHAPHONW IOATOTOBKH, IPAKTUYECKOM W HAy4HO-
HCCIIeI0BATEeNbCKON paboT 00yJaIOLIUXCs, TPElyCMOTPEHHbBIX Y4EOHBIM IUIAHOM.

[TomerieHus1, KOTOpPbIE MPEACTABIAIOT COOOH yueOHbIE ayAUTOPHHU /ISl IPOBEACHUS 3aHATUH
JEKIMOHHOTO THUMA, 3aHATUH CEMHUHApCKOro (MpPaKkTHUYECKOro) Tuma, TPYMNIOBBIX U
MHAUBUIYaJIbHBIX KOHCYJIbTALMHM, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTeCTalluu, a TaKXKe
MIOMEIIIEHUS JJIs1 CAMOCTOSITENIbHON Pa0OThI M OMEIEHU sl XpaHEHUs U NPO(UIaKTUYECKOTO
o0ciykuBaHus ydeOHoro obopynoBaHus. [lomemieHns yKOMIUIEKTOBaHbI CHEIHATM3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYCHHs, CIYKAIIUMH ISl TIPECTABICHUS YIeOHOM
uHpOpMaLuu OOJIBIION ayIUTOPHH.

N3yueHne qUCIUIITUHBI (MOYJIsl) 00ecliedrBaeTCs B yUeOHbBIX ayIUTOPUSAX, OCHALICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKO;

— CHeUUaM3UPOBAHHBIM 000PY/I0BAaHUEM, BKJIIOUYAs IEMOHCTPALMOHHOE 000PY/JOBAHHE.

[TomerieHus A5 CaMOCTOSTEILHON PabOThI 00Y4aIOLIUXCS, B TOM YHCIIE TPUCTIOCOOICHHbIE
JUIsL MCIIOJIB30BaHMsI MHBAIUAAMM M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHM 370POBbBS,
OCHAIIICHbl KOMIIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJAKIIOUEHUs K cetu «VHTepHeT» H
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https://urait.ru/bcode/569211
https://urait.ru/bcode/561076
https://urait.ru/bcode/559511

obecriedeHUEM JIOCTyMa K B 3JCKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpeay
YHusepcurera.

OOyuaromumMesl MpefoCTaBIsIeTcss JOCTyll (B TOM YHWCIE YAANeHHbIH) K pecypcam
MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOHN ceTu «VHTepHEeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJI€e AJIEKTPOHHBIM OHMOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM INpOo(ecCHOHaNbHBIM 0a3zam
JaHHBIX U HHPOPMALMOHHBIM CIIPABOYHBIM CHCTEMaM):

Ne HaumenoBanue noprajia CcebLika
(u3naHusd, Kypca, 10KyMEeHTA)
1. | Hayunas snekrponHas oudnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubanoreka
2. Basa nanueix i | T-cnenuanucros https://habr.com
3. | ba3a nanusix ScienceDirect https://www.sciencedirect.com
4. | OdunuanpHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIero oOpaszoBanus Poccuiickoii deneparuun

5. | ®enepanbhbiil mopran «Poccuiickoe odpazopanue" | https://www.edu.ru/

6. Nudopmarronnas cucrema "EnuHoe okHo gocryma | http://window.edu.ru/
K 00pa3oBarenbHbIM pecypcam"

7. Enunast koyeknus nudpoBeIx 00pa3oBaTeIbHbIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepasbHbIil IEHTP HH()OPMAIIHOHHO - http://fcior.edu.ru/
00pa3oBaTeNIbHBIX PECYPCOB

[lepeueHb MHGOPMALMOHHBIX TEXHOJIOTMH, MCIOJIB3YyEMbIX TIPU  OCYIIECTBICHUU
00pazoBaTeIbHOIo NMpolecca Mo JUCHUIUIMHE (MOIYJII0), B TOM UUCIIE KOMIUIEKT JIMIEH3HOHHOTO
IIporpaMMHOro  o0OecredeHusl, COBpPEMEHHble mpodeccuoHanbHble 0a3pl  JAaHHBIX U
MH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

HaumenoBanue 11O IIpousBoncTBo JIueH3uoHHoe / CBOOOIHO
pacnpocrpaHsieMoe
OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6esxmnoe | muensnonnoe
bpay3sepsbr:
Sluexc.Bpaysep OTEYECTBEHHOE | CBOOOHO PacmpoCTpaHsieMoe
Google Chrome 3apy0eKHOe cBOOOJHO PaCIpOCTPAHIEMOE
OducHble npuiIo:KeHH:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOe JIMIICH3HOHHOE
TeXstudio 3apybeKHOe cBOOOJIHO PACIPOCTPaHAEMOE
Adobe Acrobat Reader 3apybekHoe cBOOOJIHO pacIpocTpaHseMoe
ITporpaMMHoe obecneyeHue JIJisl NJAHHPOBAHKUS H YYeTa BPEMEHH:
Toggle app | 3apy0OexHoe | CBOOOHO pacpocTpaHsIeMoe
CucTeMbl YIPaBJIeHUs POEKTAMM:
Microsoft Imagine (Project) | 3apy0eIKHOE | JIMIICH3HOHHOE
CucreMbl ynpaBJieHus1 0a3aMu JTaHHBIX:
Microsoft Imagine (SQL Server) | 3apy0exKHOe | JIMIICH3MOHHOE
Cucrembl pe3epBHoro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexuoe | nmuensnonnoe
CnpaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoucynprautIlioc: cripaBo4HO-IIPaBOBast OTEYECTBEHHOE | JIMIIEH3MOHHOE
cucremMa
CpeacTBa aHTUBHPYCHOM 3aIUTHI:
Kaspersky Endpoint Security mys Gusneca OTEYECTBEHHOE | JHMIICH3HMOHHOE
Crangaprasiii Russian Edition
Cpensnl pa3padoTKu:

DIIeKTPOHHBIN TOKYMEHT



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 3apybeKHOe cBOOOJIHO PACIPOCTPaHAEMOE
Bash (Unix shell) 3apy0OexHoe CBOOOIHO PacIpoCTpaHsIeMOe
Anaconda 3apyOexHoe cBOOOJTHO pPaclpoCTpaHsIeMOoe
Robotic Operating System 3apy0eIKHOE cBOOOHO PAacIPOCTPaAHIEMOE
CopelliaSim 3apy0eKHOE cBOOOJHO PacIpOCTPaHIEMOE
Google Colaboratory 3apy0eKHOE cBOOOHO PACIPOCTPAHIEMOE
ITakeThl NPOrPAMMHBIX CPEICTB M OMOJIMOTEK:

AutoPsy 3apyOexKHOe CBOOOJTHO PacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eKHOE cBOOOIHO PACIPOCTPAHIEMOE
Cucrembl ynpasJjenusi 0ubdanorpaduyeckoii nHgpopmanmei:

Zotero | 3apy0eKHOe | CBOOOJTHO PacpoCTpaHsIeMOe
CepBHCHI U CJTY:KObI:

Bind 3apy0OexHoe CBOOOHO pacpocTpaHsIeMoe
Docker 3apyOeKHOe CBOOOJTHO pacpoCTpaHsIeMOe

7. MeToanyeckue M OlleHOYHbIE MATePUAJIbI
MeToanyeckue yKka3aHus AJ1s1 00y4aOMMUXCS M0 OCBOCHUIO TUCHUIIHHBI (MOIYJI51)

B npouiecce n3yuenus nucuuiuinabl (Moayns) «luckpernas matemaruka. OCHOBHOM Kype»
B paMKax TEKYILEro KOHTPOJIS yCIeBaeMOCTH UCIOJIb3YIOTCS TaKhe BUAbI yueOHOM paboThl, Kak
JEKIUs, TPaKTHUECKUE 3aHSATHUS, KOHTPOJbHBIE padOThl U JOMAIlIHUE 3aJaHus, KOHTPOJIb
TEOPETUYECKHUX 3HAHUM, a TAK)KE PA3TUYHbIE BUJbI CAMOCTOSATEIHHON PaOOThl 00yUYaOIIUXCS IO
3aJlaHUI0 TIPEroaBaTelis, HalpaBiICHHbIE HA Pa3BUTHE HABBIKOB MPO(ECCHOHANBHOMN JEKCUKH,
3aKpeIUICHHE MPAKTHUYECKUX MPOPECCHOHATIBHBIX KOMIIETEHITUH, TIOOIIPEHNE WHUITUATHUB.

Jlekyusi — CHCTEMATHYECKOE, IOCIEJOBAaTEIbHOE, MOHOJIOTMYECKOE  M3JI0KEHHE
npernojaBareneM yueOHOTO MaTepuana, Kak IpaBuilo, TEOPETUIECKOT0 XapakTepa.

B mpouecce neknuii pekoMeHAyeTcsl BECTH KOHCHEKT JIEKIMM: KpPaTKo U CXeMaTU4YHO
(uKCUpOBaTH OCHOBHBIE HJECW, BHIBOJBI W OOOOIICHWS JEKIMH; BBIACIATH BaXKHBIE MBICIH,
KJIFOUEBBIE CJIOBA U TepMHUHBI. HeoOXO0AMMO OTMETHUTH BOIIPOCHI WJIM MaTepHalibl, KOTOPbIE
BBI3BIBAIOT 3aTPYJHEHNUS, U MOIBITATbCS HAWTH OTBETHl B PEKOMEHI0BaHHOU snureparype. Ecin
pa3obpaTbCsi B Marepuaine He Yyaaercs, cleayeT c(hOopMyJIUpoBaTh BOIPOC M 3a1aTh €ro
IIPETIOAABATENI0 HA KOHCYJIbTALMK WIIM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHS.

Koumponb meopemuueckux 3Hanuil — YCTHBIE OTBETBI Ha BOIIPOCHI, CIIMCOK KOTOPBIX
M3BECTEH CTYICHTY 3apaHee,

B npotiecce moAroToBKM CTYAEHTY HEOOXOAUMO MPOAHAIU3UPOBATh yueOHbIE MaTepHalbl,
O3HAKOMUBIIKCH C JICKIUSIMH, YIeOHHKAMHU U JIOTIOJTHUTEIHHBIMA HMCTOUYHUKAMH, aKIEHTUPYS
BHMMaHHE Ha KIIIOUEBHIX TeMmaX. PekoMeHayeTcsi co3maTh CTPYKTYpPUPOBAHHBIE KOHCIEKTHI,
BBIJIETISISE OCHOBHBIE U, TEPMUHBI U (DOPMYIIBI.

Jlomawnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJIEIIH.

HpI/I pa60Te HaAg AOMAIIIHUMHU 3aJaHUSIMHU Ba>XHO BHUMATCIBHO O3HAKOMUTHCA C
TpeOOBaHUSIMH M CPOKAMH BBITIOJTHEHUS. PekoMeHmyeTcs pa3OouBaTh 3a/laHUsl Ha ATAllbl, YTOOBI
n30eXkaTh TEPEerpy3Kd W JIydIlle yCBOWTH Marepuain. Vcmonb30BaTh pa3iuuHbIE HCTOYHUKH
MH(OpPMaLUH, BKIIIOYast y4eOHUKH U OHJIAH-PECYPCHI, Ui 0osee TIyO0KOTro MOHUMAHUS TEMBI.

Konmponvnasa paboma — niucbMeHHas paboTa ¢ HAOOPOM 3aj1a4, KOTOPbIE HY)KHO PEIINTH 32
OTpaHUYEHHOE BPEMH.

[{enb KOHTPOIBHOU PabOTHI - IOMYYUTh CHEIUATBLHBIC 3HAHUS TI0 OJJHOW HWITH HECKOJIBKUM
TeMaM JUCLUUIUIMHBI (MOAYJIs) U IPOJEMOHCTPUPOBATh HABBIKU MX NMPAKTUYECKOT0 PUMEHEHHUS.

Camocmosamenvnaa paboma — paboTa CTyJEHTOB, HampaBlE€HHas Ha YriayOJeHHOe
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W3YYEHHUE OTJEIBHBIX TEM U BOIIPOCOB YICOHON AUCIUILINHBI (MOTYIs).

B nporiecce camocTosTensHOM pabOThI CTYIEHTHI B3AUMOACUCTBYIOT C PEKOMEHJOBAHHBIMH
MaTepuallaMy MPY MUHUMAIBHOM YYaCTHH TIPETo/IaBaTelis. 3aaun CTYJeHTa BKIIOYal0T padoTy
C KOHCTIEKTaMH JIeKIuil (00paboTKka TekcTa), MOBTOPHOE M3YUYeHHE YUeOHBIX MaTePHAIOB TJIAHOB
U TE3UCOB OTBETOB, M3YUYEHHUE JIOTIOJHUTEIbHBIX TEM, BBHIMOJIHEHUE YueOHO-MCCIEI0BATEIbCKUX
3aJaHui U JPYroe.

Cucrema oueHMBAHMS Pe3yJIbTATOB 00yUYeHHs 1O JUCHMUIIMHE (MOIYJII0)

Kpurepum nosyyenusi ypoBHsi U OlleHUBAHUS COPMHPOBAHHOCTH KOMNETEHUMH 10
aucunmuinue «Jnuckpernas marematuka. OCHOBHOM KYype»

OueHnBaHue YpOBHSI y4€OHBIX TOCTHIKEHUH, 00yJaromMXCs MO JUCHUILIUHE (MOIYIIO),
OCYIIECTBIISIETCS] B BUJIE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOMN aTTECTAIIUH.

I[IpomexxyTouHasi aTrecTamusi NO JUCHUIUIMHE (MOIYJIIO) OCYIIECTBIsETCS B (opMme
IK3ameHa, HpI/I 3TOM HpOBO,Z[I/ITCSI OIICHKAa KOMHGTCHHHﬁ, C(I)OpMI/IPOBaHHLIX 10 JUCILIUITIJINHE.

Jnst olleHMBaHUSA TEKYIIErO KOHTPOJSI YCIIEBAEMOCTH M TMPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YeTCS JIECATHOAUTbHAS IKaJla OIICHWBAHUS, KOTOpas COOTHOCHUTCS C TPaJUITMOHHOMN
MATUOAIIBHON HIKAJION CIIETYIOIINM 00pa3oM:

Hecarnoannbnasa IlaTudaaibHas OO0mas xapakTepUCTHKA pe3y/abTaTra 00yueHus 1o
OLleHKA OoLleHKA AMCUMIINHE (MOIYJII0)
10 OrmnuHO CTymeHT IOJHOCTBIO BJIafCET 3HAHWSIMH, H3JIOKCHHBIMH B
9 OTAMYHO paboueii mporpamMmme, 1 IJ1y0OOKO OCMBICIISET AUCHUILIMHY. OH
) OTIMYHO CaMOCTOATEIBHO M JIOTHYECKH TOCIIEI0OBaTeIbHO OTBEYaeT Ha

BCE BOIIPOCHI, aKLEHTHPYsl BHUMaHUE Ha HauOoliee BasKHOM.
YMeer aHanM3WpoOBaTh, CpPaBHWUBATh, KIACCH(HUIINPOBATH,
00001maTh, KOHKPETH3UPOBATH W  CHUCTEMAaTH3HPOBAThH
U3y4CHHBIA MaTepHall, BBIACISS KIOYEBbIE MOMEHTH H
yCTaHaBIMBasg NPUUYMHHO-CIECICTBEHHBIE CBA3H. YeTko
¢dbopMympyeT  OTBETHI, YBEPEHHO  HHTEPIPETUPYET
PE3yJIbTaThl aHAIN30B M JIPYIHX HCCIEAOBAaHUH, a TaKke
pemaer cinoxHble 3amadd. CTyIOEHT XOpOILIO 3HAKOM C
METO/IaMH1 M CCIIeI0BaHMs, HEOOXOAMMBIMHU J1JIS TPAKTHYECKOM
JESTENTbHOCTH, U YMEET CBS3bIBaTh TEOPETUUYECKHE ACIEKTHI
JUCLUTIIIMHBI (MOJIYJIS) C IPaKTUUYECKUMH 3a1adyaMH.

7 Xopo1o CrynmeHT o0iajgacT 3HAHWSAMH ITPEIMETa MOYTH B TOIHOM

Xopomo o0beMe paboueil TporpaMMBl B CaMOCTOSITENIBHO, JIOTHYECKH
IIOCIIEZIOBATEIbHO U BCECTOPOHHE OTBEYACT HAa BCE BONIPOCHI,
AKNCHTUPYS BHUMAHUC Ha HanboJiee 3HAYMMBIX MOMEHTAX.
OH yMmeeT aHaNM3UPOBATh, CPABHUBATH, KIIACCH(UIIMPOBATS,
0000mmaTh, KOHKPETHU3UPOBAaTb M  CHCTEMaTH3UPOBAThH
H3y‘-ICHHLIﬁ Mar€pualli, BbIACIIAA €0 KIFOYEBBIC ACIICKThI U
yCTraHaBJIMBast IIPUYINHHO-CJICICTBEHHBIC CBs3U.
®opMynHpyeT CBOM OTBETBI, YBEPEHHO HWHTEPIPETUPYET
pe3yJbTaThl aHAIM30B M APYTUX HCCICHAOBAHWM, a TaKKe
pelaeT CIOXKHBIE CHUTYallOHHBIE 3a1a4i. CTYJEHT XOpOIIO
3HAKOM C METOAAaMU HCCICAOBaHMs, HEOOXOAWMBIMH JUIS
IPaKTUYECKOH  JEATENbHOCTH, W  yMEeT  CBS3BIBATh
TEOPETHYECKHE acleKThl IpeAMeTa C MPaKTHYECKHUMHU
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Hecatubannbnas| IlarubdamibHas OO6uas xapakTepucTUKAa pe3yabTara 00yueHus 1o
OLleHKA OLleHKA AMcUUnInHe (MOIYJI10)

3aa4aMu.

5 VY nosaersopurenbHo | CTyneHT 00JamaeT 6a30BBIMH 3HAHUSAMHU I10 JUCHUTIIIMHE, HO

4 V 10BNETBOPUTENBHO | HCIIBITBIBAET TPYAHOCTH IPHU CAMOCTOATEIbHBIX OTBETAX U

UCIIONIb3YeT HeTOYHbIe GopMynnpoBkHu. B xome oTBeTOB OH

JIONYCKaeT OIIMOKY, Kacaroluecs cyTu BornpocoB. CTyneHT

CIOCOOCH peliarh TOJbKO CaMble MPOCTHIC 3a/1a4H U BIIaJICET

JIMITh MUHUMATBHBIM Ha0OPOM METO/IOB UCCIIECIOBAHUSI.

3 He cnan CryneHT He oBJanen 0013aTeIbHBIM MUHIMYMOM 3HAHUH 110

He cnau IpeaMETy U HE MOXKET OTBETUTH Ha BOIPOCHI, JaXXe €CIU

He cnan npenojaBareiab  3a1acT  JOIOJHUTENIbHBIE  HAaBOISIIUE
BOTIPOCHI.

Hucuunnuna (Moayib) «JluckperHas MatemMaTuka. OCHOBHOU KypC» OLICHMBAETCA
CIIEZYIOIIUM 00pa30M:

AKTHMBHOCTH Bec |KosmyecTBo Onucanne

Jlomaraue 3aaanus | 25% 13 Habop 3amay no temam Henenu

KoHTposnbHbIe 20% 2 ITucemennas pabota ¢ HaOOpoM 3aj1a4, KOTOPHIS

paboThI 10 HYXKHO PEIINTh 32 OTPAaHUYEHHOE BpeMs

pEIIEeHUIO 3a/1a4

KoHntpois 15% 1 OTBeTHI Ha BONIPOCHI, CIIUCOK KOTOPBIX U3BECTEH

TEOPETHUECKOTO CTY/ICHTY 3apaHee

MaTepuana

DKk3ameH 40% 1 [TucermenHast paboTta ¢ HaGOpOM 3aj1a4, KOTOpPbIE
HY>KHO PEIINTh 32 OTPAHUYCHHOE BPEMS

dopMmyJsia pacyéTa HMTOrOBOIl OIEHKHM MO JUCHMIVIMHE (Moayaw) «JluckperHasi
MaremMaTuka. OCHOBHOl Kype»: «0,25% cpegnee 3a nomamnue 3ananus + 0,2 X cpenHee
3a KOHTPOJIbHBIE paboThl + 0,15 X KOHTPOJb TeOpEeTUUECKHUX 3HaHUuU + 0,4 X 3K3aMEeH».

Texymuii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOIIMXCS N0 TUCHUIINHE (MOLYJII0)

IIpumMepHbIe 3aJaHus 115 KOHTPOJISA TeOpeTHYeCKUX 3HAHM I

Onpenesienusi U GopMyTMPOBKH TeopeM. 3a 3Ty YACTh BbI NoJiy4aeTe 10 4 0aJJI0B.

* bynieBsl onepanyu: OTpUIlaHUE, KOHBIOHKIMS, AU3bIOHKINA, UMIUTUKALUA,
ASKBUBAJICHTHOCTb, HCKJIFOYAIOIIEE «HIIH».

* TaObmUIIbI ICTUHHOCTH OYJIEBBIX OTICPALIHIA.

* Jlornyeckuie 3aKOHBI: 3aKOH UCKIIOUEHHOTO TPETHET0, 3aKOH IBOMHOTO OTPUIIAHUSA,
3aKOHBI 1e MopraHa, 3aKOH HEITPOTUBOPEYMBOCTH, 3aKOH KOHTPANO3ULIUU.

* OnpeneneHne UMIUTMKAIMK Yepe3 APYTrUe JIOTHYECKUE Onepalui.

* [Ipeguxkar. [TapameTps! mpeaukara.

* MHOXECTBO HCTHHHOCTH BHICKA3bIBAHUS.

* PaBHOCHIIBHOCTH BBICKA3bIBAHMIA.

» CieicTBUE BBICKA3BIBAHUS.

* KBanTopsI.

* MHOKeCTBO OIpeeNieHus epeMenHoM npeaukara. 3amucu 7X €S : A(X), Pk €S A(X)

KaK COKpalICHH.
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* Jlornyeckue 3aKOHBI IJIs YTBEPKIACHUN C KBAHTOPAaMU: 3aKOHBI e MopraHa, BIHECEHUE
KBaHTOPOB 33 CKOOKH, IepEeCTaHOBKAa KBAaHTOPOB.

* [Ipunmun dupuxie.

* @opmManbHas 3alUCh YTBEPKIEHUS «N — HAUMEHBILIEE YUCIIO, I KOTOPOTO BBITIOJIHEHO
P(X)».

* O0benuHeHue, nepecedeHne, pa3sHoCTh, CAMMETPUYECKas pa3HOCTh MHOXECTB.

* YrnopsaoueHHas napa. J[ekapToBo mpou3BeIeHUE MHOYKECTB.

* buHapHO€E OTHOIIEHME.

» Oynknus (popManbHOE ornpesesieHne). ApryMeHThI ¥ 3HAaYCHHS (YHKITUH.

* O6pa3 u mpoodpa3 MHOKECTBA [ () YHKITHH.

» Kommozunus GyHKIHHA.

* bueknus.

* [TpuHIIUTT MaTeMaTUYECKON MHAYKINU ((OopMalIbHAS 3aIHCh).

* [IpuHIIMTT TOJTHOM MaTeMaTUYECKON MHAYKIUU ((hopMaibHAS 3aIUCh).

* Meton HauMeHbLIEro KOHTppuMepa. [IpMHIMI HanMEHBILIETO YNCIa.

* KomOnHaTopuka: npaBuiio CyMMBI.

» KomOuHaTopuka: mpaBuio Ipou3BeICHUS.

* Pa3menienus 6e3 noBTopeHuil: onpeaeneHue u Gopmynia.

* [lepecranoBku O3 MOBTOPEHUIA: onpeneaeHue u popmyia.

* [lepecTaHOBKM C MOBTOPEHUSIMU: OTIpe/ieNieHre U (hopmMya.

 Coueranus: onpejaeneHue u hpopmyna.

* bunom HeroTona.

* [TornHOMHATHHAS popMyIIa.

* Tpeyronpuuk Ilackais.

Hoxka3zareancTBa. Bol Moskere CAMU BBIBPATD Tpu Bonpoca u3 3T0ro cnucka u
paccka3aTh 10Ka3aTe/IbCTBO NIPMHUMaKeMy. BoiOpaHHble BONPOCHI 10KHBI OBITh U3
Pa3HBIX HeleJb. 3a 3Ty 4acTh BbI NOJIy4YaeTe 10 6 6a/10B (10 2 0a/1a 32 KaxIblid BOIPOC).

* YTBEpKIEHHUE O TOM, YTO CYIIECTBYET CKOJIBKO YTOAHO MOAPS I UIYIINX COCTABHBIX YUCEI

* JlokazarenbCcTBO OECKOHEUHOCTH MHOYKECTBA MTPOCTHIX YHCEI

« JI0Ka3aTeIbCTBO HPPALHOHATEHOCTH \2

* B KOMITaHMM U3 HEYETHOTO YMCIIA JIFOJIEH HE MOXKET 0Ka3aThbCsl TaK, YTO KAXKABINA MOXKaJ
PYKY POBHO 3 ApYruM; a BOT B KOMIIAHUM U3 YETHOT'O YUCIIA JTHOJEH 3TO BO3MOKHO

» JlokazarenbcTBO MpuHIMNa Jupuxie B 001eM Bue

+ JInst mr00oro N HaieTes Yuceio U3 OJHUX eTUHULL U HyJel, KOTOpoe AEIUTCs Ha N

* Jlns HaxokaeHUs camoro Tskeaoro u3 100 kaMHel MUHUMAaIbHOS HEOOXOAUMOE YUCIIO
B3BEIIMBAHMI B XyIILIEM Clly4ae paBHO 99

* Eciii Ha mII0CKOCTH IPOBEZIEHO HECKOJIBKO MPSMBIX, TO MOXHO PAacKpacuTh
HOJy4MBLIMECS 001aCTH B 1Ba IIBETA TAK, YTO COCEIHUE 00IacTu OyAyT MOKPALIEHBI B pa3HbIE
1BETa

« JItoboe HaTypabHOE YUCIIO0, OOJIbIIIee 7, MOKHO MPEICTAaBUTh B BUAE CYMMBI TPOEK U
ISATEPOK

* Ecnu Boimykiibiid 1000-yronsHUK pa3pe3aTh Ha TPEYrOJIbHUKU AUArOHAISIMU, KOTOpbIE He
NepeceKaroTcs BO BHYTPEHHUX TOUKAX, TO MOIYy4UTCst poBHO 998 TpeyronbHUKOB

» @opmyna JUIsl KOJIMYECTBA [TOAMHOKECTB KOHEUHOI'O MHOKECTBA

* Haxo>xaeHue KoauuecTBa MATH3HAYHBIX YUCEN, B KOTOPBIX XOTs Obl 0/1Ha LM (pa yeTHas

* Haxosxaenue konuuecTBa criocoO0B pa3oUTh N napHei U N IeByILIeK Ha napsl

» Haxoxenne koqmyecTBa Coco00B COCTaBUTh XOPOBOI U3 N Jto1ei

» HaxosxaeHnue koauuecTBa cioco00OB COCTaBUTh OXepelibe U3 N pa3InyHbIX OyCHH

» @opmyna JUIsl KOJIMYECTBA COYETaHUN

» @opmyna U1l KOJIMYECTBA IIEPECTAHOBOK C IIOBTOPEHUSMU

* bunom Herorona
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IIpuMepHbIe 3a1aHUs 10 KOHTPOJIBLHOI padoTe
KonTtpoabnas padora Nel

Kontpoabnas padora Ne 1

[IponomxuTenbHOCTH: 2 yaca

1. Henb3sa umeTh npu cebe 2JIeKTpOHHBIE ycTpolcTBa. Ecnu Hapymmmb 310 TpeboBaHue,
paboTa OyneT aHHY/IHpOBaHa U € Hellb3s Oy/eT nepenucarTh.

2. B kaxoii 3a1a4e npuBead 000CHOBaHNE 0TBETa, HHAYE OH He Oy/JIeT 3aCUnTaH.

3. Ecnu cuuraenip, 4TO pelieHne 3a/1a4u HEMPAaBIWIbHOE, 3aU€PKHU €r0 U HAIMUIIU HOBOE. B
cllydae, eciiu B paboTe MPUBEICHHI J1Ba pa3HBIX OTBETA WIN PELICHUS, OLICHUBATHCS OyET TOJIBKO
nepBoe.

OrieHka 32 KOHTPOJIBHYIO PadOTy CTaBHTCSI 110 hopMyJIe:

Orenka = min(cymma 6amioB 3a 3aaaun;10).
3amgaua 1.

1 6ana

IIpo kaxnoe U3 yrBepKIACHUN OIIPEAEIN, UCTUHHO OHO WIH JIOKHO.

A)yvh eN FK eN(n+k>10—n+k2 > 15);

6) 3 ER VS CR(F ERY ES VT ERX+ 1 €9).

3agaua 2.

2 6aJi1a

Kakue u3 crnenyronux BbICKa3blBAHUM PaBHOCHIIbHBI BBICKA3bIBAHUIO «XOPOIIO CMEETCS
TOT, KTO CMEETCsI MoCAeAHUM» ? B Ka)X/IOM IMyHKTE HY>KHO MOSCHUTb OTBET.

a) KTo cmeercs nocieHUM, TOT CMEETCSl XOPOIIIO.

6) KTo He cmeeTcst mocineHUM, TOT HE CMEETCST XOPOIIIO.

B) KTO He cmeeTcst XopoIo, TOT He CMEETCs TTOCIICTHUM.

r) K10 XOpo1mio cmeeTcs, TOT cMeeTCsl TOCIIETHAM.

1) TonbKO TOT, KTO XOPOIIIO CMEETCs, CMEETCS TOCTIESIHHM.

¢) Kaxxp1ii uinm cMeeTcst XOpoIio, UiIu He CMEETCS TIOCIICTHUM.

K) Kaxxp1ii miim He cMeeTCsi XOpOoIIo, UITM CMEETCS TIOCTISTHUM

3) [lmoxo cmeeTcst TOT, KTO CMEETCsl He TIOCIISTHUM.

1) [1;moxo cMeeTcst TOT, KTO HE CMEETCS TTOCIIEIHUM.

K) He ObIBaeT Takoro, 4To KTO-TO IIOXO CMEETCSl U CMEETCS MOCIETHNM.

3agaua 3.

2 dasna

B 20 simumkoB paznoxunu 60 u€pueix u 60 GenpIX MIapuKOB — MO 6 MIAPUKOB B KaXKAbIH.
Bans 3ameTn, yTo B KaXJI0M M3 NEPBBIX 14 AMMKOB YEPHBIX MIAPUKOB 0KA3aJoCh OObIIE, YeM
Oenbix. BepHo nm, 4Tto cpeau mocieqHUX 6 SIIMKOB TOYHO HAMIETCS Takoil, B KOTOPOM Bce
apuku Oenbie?

3agaua 4.
2 daJi1a

Jlomarerit 3a00p NepeKpalTuBarOT B 1B IIBETA: CEPBIN U UEPHBI — TaKKUM 00pa30M, YTOOBI
C KaXKIO0H Cepoil TOCKOW psAIoM o0s3arenbHO Oblia yepHas. Kakoe HamOoJbIIee YHCIO CEPhIX
JIOCOK MOYET OBITh B 3a00pe, €CJIM OH COCTOUT U3 62 TOCOK?

3agaua 5.
2 daJi1a
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[Tycts MHOXecTBa A M B TakoBbl, uTo cymiectByer ciopbekuus f: A — B rtakas, yto
npooOpa3 Jr000ro OJHOARIEMEHTHOro MoAMHOXecTBa B Oeckoneuen. BepHo mu, 4ro He
CYILIECTBYET MHBEKIIMK U3 A B B?

3agaua 6.
2 daJli1a

10 MmanpunkoB U 10 AeBOYEK CTPOSIT XOpOBOJI. B XOpoBOje MaIbUMKHU U JEBOYKH JTOJKHBI
yepenoBaThes. Ho cpeau neBouek ecTh 07Ha, 0 UIMEHH Maiiia, KoTopasi He XO4eT CTOSITh PsJIOM
C OJIHUM M3 MaJlbuYMKOB, KoToporo 30ByT Camra. CKOJBKO CYyHIECTBYET CIOCOOOB COCTABHUTH
xopoBoa u3 10 MmanbunkoB u 10 geBouek, urodsl Maia He crosiia psitom ¢ Camieit?

3anaua 7.

2 Gana

Haiinu ancno otobpakenuit f uz muoxkecrna {1,2,3,4,5,6,7,8} B {a, b, ¢, d,e} Takux,
uro |f!({a, b})| =4, a [f({1,2,3,4,5})| = 5.

KonTposbHast padGora Ne2

3amaua 1.

1 6ana

C10BOM Ha3bIBaeTCsl MPOU3BOJIbHAS MTOCIEI0BATEILHOCTE OYKB. Al(aBUTHON 3aITUCHIO JUIs
JAHHOTO cJioBa OyleM Ha3bIBaTh CJIOBO, 3alMCaHHOE TeMH XK€ OykBaMH, HO B aj()aBUTHOM
nopsiake. Hanpumep, andaButHas 3anuch cloBa «MaTeMaTHKa» — 3TO «aaaeUKMMTT». CKOJIbKO
CYIIECTBYET pa3nuyHbIX cloB anuHbl 10, mis KoTopbhIX andaBUTHAs 3alUCh COBHANACT C
UCXOJHBIM c0BOM? B kauecTBe OyKB MOXHO HCIIOJIb30BATh JIUIIL CTPOUHBIE OYKBBI PYCCKOTO
andasura.

3agaua 2.

1,5 6anna

Jlarymka cuaut B BepunHe A kBajapata ABCD. KaxapiM npblKKOM OHa IepeMeniaeTcs B
BEpILIMHY KBaJpara, COCEAHIOI0 C TOW, B KOTOpol oHa HaxoauTcs. CKOJIBKUMH cliocoOamu
JATYIIKA MOXET MPBIraTh TaK, YTOOBI POBHO YE€PE3 N MPBIKKOB 0Ka3aThCs B BeplinHe B?

3agaua 3.

1,5 6amia

B HexkoTOpoil KOMIIAHUM CTYAEHTOB 0Ka3aJ0Ch, YTO Y KaX/I0T'0 MapHs POBHO 9 3HAKOMBIX
JEBYIIEK, a Y KQXK/I0i IEBYIIKH POBHO 9 3HAKOMBIX MapHei. MOKeT Jii B 3TOW KOMITaHUH OBIThH
poBHO 50 cTy/IeHTOB?

3agaua 4.

1,5 6anma

B HekoTOpoii cTpaHe KaXK/bpIe 1Ba TOpoia COSTMHEHBI IN00 aBUATMHUEH, TH00 KeIe3HOM
noporoii. JlokakuTe, YTO MOKHO BBIOpATh BUJ] TPAHCIIOPTA TaK, YTOOBI OT Ka)I0T0 ropoja
MO3KHO OBLIIO 100paThCst 10 JF000r0 JPYroro, Nojab3ysICh TOJIbKO 3TUM BUJOM TPAHCIIOPTA.

3apaua S.

1 6ana

B HekoTopom cBsizHOM rpade crernenu Bcex BepuinH paBHbl 10. JlokaxuTte, 4To npu
yIAJICHUH JTF000T0 pedpa 3TOT rpad OCTAHETCS CBSI3HBIM.

3agaua 6.

1,5 6anaa

B xax10ii cTpoke 1 Ka)x10M CTOJI01E MaxXMaTHOM IOCKU CTOUT 1O 3 najpu. Jlokaxure,
YTO MOXKHO BBIOpaTh 8§ najsiei, He ObIoLUX IpYT ApyTa.

3agaua 7.

2 0as1a

I'pad G siBnseTcs rIaHapHbIM, OJJHAKO MpH 100aBJIEHUH K HEMY J1I0060ro pedpa cBOMCTBO
TUTAHApHOCTH TepsieTcs. JJokaxuTe, 4To B 3TOM rpade HET BEpPIINH CTEIIEH! MEHbIIe 3.

3anaua 8.
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1,5 6anaa

Y Wnbu Obima Oymaxkka, Ha KoTopoil Hamucanbel uucia oT 1 po 10. Mnbst BeluepkHyI
HEKOTOpble 5 M3 3TUX YMces. Aljla XOYeT OTrajarh, Kakue MMEHHO. JlJI1 3TOro OHa MOMKeT
3aaBath Mibe qr00bie BOMPOCH, OTBETHl HA KOTOPBIE MOTYT OBITh TOJNBKO «Ja» WiH «HeT». Ho
Wnbst nan noackasky: yuciao 1 u uucio 2 1100 06a BEIUEPKHYTHI, 1100 002 HE BBIYEPKHYTHI.

3a Kakoe HaMMEHBbIIIee YKMCIO BONPOCOB AJlIa rapaHTHPOBAHHO CMOXKET OTrajarbh, Kakue

MMEHHO YHCiia BBIYEPKHYTHI, YUUTHIBAS JaHHYIO MOJICKA3Ky?

Jomamnee 3axanme no teme: «I[Ipennkarsbl 1 KBAaHTOPbI. JIOTHKA NEPBOro MOPSIAKA

TumnosBblie JOMAalIHUE 3aJaHUS

1. NPEOWMKATBI U KBAHTOPBI. NOMMKA NEPBOrO NOPAAKA

E
IAOAYAN

£
SAOAYA Z

-
IALAHA 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) Wzdy: r—2y=0.

16ann

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

a) Kawpoe uncno, kotopoe Gonblwe T, GoNbLULE 1.

6) Kakoe MM BIATE aHaueHue a, ypasHeHue ar 4+ 4r — 2 — () GyaeT uMeTs pelueHun
TOrAE M TONBKO TOFAE, Korna a = —2.

8] JMofoe pelieHre HepaBeHCTES 7 — 31 < 3 menswe 10.

r) Ecnw gns HEKOTOROro T BbINONHEHO 2 4+ 5r =wn ANA HEKDTOROrO §f BINOMHEHD
4-— y2 = W, TO W HaxoaWTeaA B otpeske ot —10 go 10,

2 Ganna

OpHaxab Mnba ckasan: «KTo roBopuT, 4TO AMCKPETHaA MAaTEMaTMKa — 3T0 NPOCTO, TOT
HHYErD B HER He NoHumaeTz. Bnag oTeeTin: «3710 He Take. [po Kaka0e U3 CREqyoWMX
YyTBEpKASHMA OTBETE Ha ABa BONpOCA:

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

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

YTeepaaeHWs:

a) K70 roBopuT, 4TO AMCKPETHAA MAaTEMaTMKE — 3T0 NPOCTO, TOT YTO-TO B HER 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-
MATHKE — 3TO CNOXKHO.

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 4TO-TO NOHUMAET B UCKPETHON MaTEMaTHKE.

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

3)  HMKTO HMYEro He NOHMMEET B QMCKPETHON MaTEMaTHKE.

¥)  HHKTO HE roBOPMT, YTO AMCKPETHAA MATEMaTHKa — 3TO NPOCTO.
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’ 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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Jomamnee 3aganue mo TeMe: «CoOTBETCTBHS U 0TOOPAKEHHUS] 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

¢|}"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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3a)IaHI/Iﬂ AJIHA HpOMC)KyTO‘IHOfI arTeCTaluu 1Mo TUCHUIINHE (MO)Iy.]'IlO)

Ne i/

3aganue

OTtBer

Komnerenmus

CKOJBKHMH cITOCOOaMH MOKHO ME€PEeCTaBUTh OYKBBI CIIOBA
«ITAPK»?

1.24

2. 4032

3.672

4.168

1

I1K-1

[Han nHeopuentupoBanHsiii rpad G c BepmmHamu A, B, C, D,
E u péopamu {A,B}; {A,C}; {AD}; {B,C}; {CD}; {D,E}.
Yemy paBHA CyMMa CTEIICHEH BEPIIUH?

1.12

2.10

3.6

4.5

OIIK-1

Kakue uncia nponyiuieHsl B TabIMIIe HCTHHHOCTH
JTU3BIOHKIIUA?

u Vy
0
aj
az
1

== o ok
- O =0

B oTBeTe mepeuncnu a1 ¥ a2 4epe3 TOUKY C 3amsToil 6e3
npobea: ai;az.

1:1

OIIK-1

— 9TO CBS3HBIN Tpad Oe3 LUKIIOB.
B oTBeT 3anmummm mponymeHHoe CIOBO C MaJeHbKOM OYKBHI.

JepeBo

OIIK-1

B TypHHUpE M0 MHTEIUIEKTYaIbHBIM UTPaM MPHHSIIN y4acThue
nBe koMaH el 1o 10 yenoBex.

B 6yt mpolIET OMH YEITOBEK OT KKIOH KOMAaHIbL
CKOJILKMMH CITOCO0aMH MOKHO CIEJIaTh BEIOOP 3THX IBYX
Jronei?

100

I1K-1

Ectb 5 xanmunaroB Ha 5 Bakancuil. CKOJIBKMMH CIIOCOOAMH
MOXKHO 3aMOJTHUTh BAKaHCHUU?

(Bce xaHIuaaThl MOAXOAAT HA BCE BAKAHCHUU; KAXKast
BaKaHCHSI TOJDKHA OBITH 3aIl0JTHCHA. )

OTBeT 3amuiiy B BUJIE [IET0T0 YHCa.

120

OIIK-1

B rpynne yuarca 10 cTyaeHTOB. Y KaJ0ro CTyAEHTOB €CTh
OIIMH U3 TPEX MOOMMBIX I[BETOB: KPACHBIN, CHHUM HITH
3eNeHbIA. Eciu Kbl CTYICHT BRIOPAIT CBOM JIFOOUMBIIA
I[BET, KAKOE MUHUMATHHOE KOJMIESCTBO CTYICHTOB BHIOEPET
OJIMH U TOT K€ IIBET?

[1K-1

Yucno 23 — mpocroe?
OTBeT 3anuIy B BUAE Ja/HET.

JA/Na/na

OIIK-1

«I1pu mro6oit paccagke n + 1 KPOJTMKOB IO N KJIETKaM
Hai1eTcs Takas KJIETKa, B KOTOPOH OKa3ajoch XOTS ObI 2
KpOJIUKa

Kakoif mpuaINn chopMyIupoBaH BhIIIE?

B oTBeTe 3anuiim oHO CI0BO.

Hupuxie

[1K-1

10.

B rpynne 30 genosek. Y3 Hux 20 4yenoBek 3aHUMAOTCS
croproMm, 15 yenoBek — My3bIKoi, a 10 yenoBex
3aHUMAIOTCS U CIIOPTOM, U My3bIKOH. CKOJIBKO U€JIOBEK HE
3aHUMAIOTCSI HU CIIOPTOM, HA MY3BIKO#?

[1K-1
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