[Tonmucano 371eKTPOHHOH MOAIIHCEIO:

Bepaxuukuii Janun I'puropeesuu

HomxrocTs: Jupextop KI'TIM @I'BOY BO «Keml V»

Hata u Bpema: 2024-02-21 00:00:00 . 9y
MUWHHUCTEPCTBO HAMES® Bd EHIEDOLETB RIS A BB RIOC2COHAOKIBED 3a5b61d 16436

®EJIEPALIAN

denepanbHOE rocygapcTBEHHOE 0I0KEeTHOE 00pa30BaTEIbHOE YUPEKICHHIE
BLICLIIETO 00pa30BaHus
«KeMepOBCKHH rocy/1apCTBEHHBIH YHUBEPCUTET

Kys0acckuii ryMaHuTapHO-11€/1arOrM4eCKH HHCTUTYT

(DaKy.TIBTET L PIH(bODMElTHKI/I, MAaTCMATHKH H 9KOHOMHKH

«YTBEPXKJIAIO»

Jlexan

dommaa A .B.

«10»  ¢espans 2022 r.

Padouasi nporpamMma JUCIHUILTHHBI

K.M.02.03 OCHOBBI CHCTEMHOI'0 AHAJIN3Aa H MAaTeMATHYeCKOH 00padoTKH
uHbpopManuu

Hanpagnenue
43.03.03 I'ocTHHUYHOE Jen0

Hampasnenunocts (mpodums) MOATOTOBKH
«[ocTuHMYHOE €10

[TporpamMma OakajiaBpuata

Keanudukaiys BEITYCKHHKA
OakaaBp

®opma 00yueHHS
3aouHast

rom HaOopa 2022

Hosoxkyzuenk 2022



OraasJjieHue

1 LICTID JIMCIIMIIITHTHB «..uevuessesneesnesneesneesssneesesnessnsennnssnssnsesnssnsesnsesnesnsesnesnsesnsenneen 3
1.1 @OPMUPYEMBIE KOMIIETEHIIMM .. cvvveeeernnaesennnsseesnnnnsaesesnnsaesnnnmmssnsseersnnnsesennnnns 3
1.2 IHIUKATOPBI TOCTHUKCHUST KOMITETEHITHM «evvuueeeereneeeernneerennneeaeesnnseeessmmnnnnss 3
1.33nanwus, yMeHHsI, HABBIKU (3YB) 110 TUCIIUIUIIHE ....vvvvieeeeeeiiiiiie e eeeeeiiiee e 4
2 O0bEM U TPYAOEMKOCTh AUCHUIUIMHBI IO BUJAM YUEOHBIX 3aHATHI. DOpMBI
TIPOMEKYTOUHOM ATTECTAIIIF .. eeeevvrunnseeeseeennnnnnsaeeseessssnnaaaaassseeeeeesssnnnseeaseennnnns 5
3 Y4eOHO-TeMaTUUEeCKUM TJIaH U COAEPKAHUES JTUCTIUTUTIHBI «.evvvreeerneeernneennneeennnnns 6
3.1 VUEOHO-TEMATHUECKHUM TITAH ... evevtueeeennueeeennnaeeesnnaseeesnnsaaannesesnnaesesnnnaesennns 6
3.2 ConeprxkaHue 3aHATUHN MO BUAAM YUEOHOM PAOOTEL ...cvvvvvrnnieeeieeniiiiaeeeeeeeennnnns 7
4 TIopsioK OIICHWBAHUS YCTIEBAEMOCTH ¥ CPOPMUPOBAHHOCTH KOMIIECTEHITUI
00y4aromerocs B TEKyImend U MPOMEKYTOUHOM ATTECTALIMHI «.vvvvvnnrreeerenrrnnnsseeeeeennnnns 9
5 MarepuanbHO-TEXHUYECKOE, MPOTPAMMHOE M YI4EOHO-METOAMIECKOE

(1O T=IO N (SAe (S35 02 CSIPAN 2 (01 107 00 8 050 505 U 10
5.1 VUCOHAS JTUTEPATYPA +evvureeerneenunreenunseesneresnseessnsesinmaseessnaeesnnseesnneeesnneessnnaees 10
5.2 MarepualibHO-TEXHUYECKOE U MPOrpaMMHOE 00ecTiedeHUEe JUCITUTIAHEI ...... 11
5.3 CoBpemennsbie npodeccuoHambHbIe 0a3bl JaHHBIX U MH(HOPMAIIMOHHBIE
CIIPABOUHBIE CHCTEMBI .. cvvueeerttseeeesnseeresnasaesesss s e e enammmsa s e e enssaeesenn e e eennnneeennanns 12
6 VHbIe CBEIEHUS M (MITH) MATEPHATIBE «..eevvrvrnneeeeeeeensnnnsseesseennsnnneeaaannneseeesssnnns 12
6.1 TIpumepHbIE TEMBI TUCHMEHHBIX YUEOHBIX PAOOT....ccvvvrrriiieeerreeriineeeeeeeennnannns 12

6.2 [IpumMepHbIe BONIPOCHI ¥ 3a1aHus / 3a1a4u JJ1s IPOMEKYTOUHOU aTTecTaruu 15



1 eap AMCHUIINHBI

Lenvo uzyuenus oucyunauHpl SBISCTCS PA3BUTUE HABBIKOB CUCTEMHOIO
MBIIUIEHUSI CTYAEHTOB U MOJTOTOBKA UX K PEIICHUIO MPAKTUYECKHUX 3a7a4 aHaIn3a
W CHHTE3a CHCTeM, a TaKXe pPa3BUTHE CIIOCOOHOCTH  HCIOIh30BAThH
MaTEeMaTUYECKHUE 3HAHUS JIsl OPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMAITMIOHHOM
MIPOCTPAHCTBE.

B xone uzyuyenust agucuuruiuabl Oyzer copmupoBaHa kommnereHnus YK-1
(crmocoOeH OCYIIECTBIIATh MOMCK, KPUTHYECKHHM aHAIM3 M CHHTE3 HMH(GOpPMAIUH,
IPUMEHSTHh CUCTEMHBIN TOIXO/I ISl PEIICHMS MOCTaBJICHHBIX 3a/1a4).

1.1 ®opmupyembie KOMIETEHIIMU

Tabmuma 1 - Dopmupyempie AUCITUTUIMHOW KOMIICTCHITUH

HauMeHoBaHHe BHIA HaumeHoBaHue Kox 1 Ha3BaHHe KOMIIETEHIIHHI
KOMIEeTeHIHH KaTeropuu (rpymnmnbi)
KOMIIeTeHIUI
YHuBepcanbHas CucreMHoe u YK-1 cnocobeH OCyIIeCTBISTh TOUCK,
KPUTHYECKOE KPUTHYECKHI aHaIN3 i CHHTE3
MBIILIEHUE uH(pOpMallMM, TPUMEHATH CHUCTEMHBIN
MOAXOA JUIsl PEIICHHUS IOCTaBJICHHBIX
3a7a4.

1.2 UuaukaTopbl JOCTHKEHUST KOMIIETeH NI

Tabmuma 2 —MHAUKaTOpHI TOCTHKEHUS KOMIIETSHITNH, (POPMHUPYEMBbIE TUCITATTHHOMN

Kox 1 Ha3BaHue

NHauKaTopsl 10CTHIKEHUS

JIMCHUNINHBI U TPAKTHKH,

KOMIIETEeHIIU U kommnetrenuuu nmo OIIOIT ¢dopmupywimme
komnetrenuo OIOII
YK-1 (cmocoben | YK 1.1 Pemaer mnocrasnennsie | K.M.02.03 OcHOBBI CHCTEMHOTO

OCYHICCTBJIATH MOUCK,
KPUTHYECKUI aHAIN3

3a/1a4d C MPUMEHEHUEM CHUCTEMHOTO
MOAX0M4.

aHaJIu3a U MaTeMaTH4eCKOi
00pabdoTKMN TaHHBIX

u cunres | YK 1.2 Coornocur paszHopoaHbie | K.M.09.01Yy) OznakoMuTenbHas
uH(popMaluy, ABJICHUA W CHCTEMATH3UPYET HX B | mpakTika
IPUMEHSTh COOTBETCTBHH C TPEOOBAHHAMH H | K.M.09.02{T) OpraHu3aLuoHHo-
CUCTEMHBIH  MOJAXOJ | YCIOBUSIMU 3aauHu. yIIpaBeHeckas MPAKTHKA
JUTS pewenns | YK 1.3 VimeeT npakTuyeckuid OmbIT | i a1 09 03(1) TpeaaumiomHas
l'IOCTa;&]'IeHHI)IX paboTsl c uH()OpPMAITMOHHBIMHI IpaKTHES
3aja4). UCTOYHUKAMHU.
a K.M.10T ocynapcTBeHHas
VK 1.4 Bnageer mpuemamu cOopa,
HUTOroBas arrecralus
CTPYKTYPHUPOBAHUS "

cucTeMaTu3aIuu nHopMaIuu.

YK 1.5 UmMeer npakTUyecKuil ONBIT
npeAcTaBieHuss  WHOpMAIuu ¢
ITOMOIIILIO Ppa3InYHBIX
MaTeMaTUYECKUX MOJEIEH.

K.M.10.01(1) Bemonnenue u
3aI1Ta BBITYCKHOU
KBaJTM(PHUKALINOHHON pabOTHI




1.3 3uanusi, ymenus, HaBbIkd (3YB) mo nucuuniaune

Tabmuua 3 —3HaHus, yMeHUs, HABBIKU, (OPMUPYEMbIE TUCIUTITHHON

Kon u nazBanue Nuaukaropsl 3HaHust, ymenus, HaBbiku (3YB),
KOMIIETEHIHNH JOCTHXKEHU S (¢opmupyemble THCUUIIMHON
KOMITETEHIIMH,
3aKpenJieHHbIE 32
JTUCIUTIIINHON
YK-1  (cmocoben | YK 1.1 Pemaer | 3uaTh:
OCYIIECTBIISTh MOCTABJICHHEIE 3a1a4H C | - 0a30BblC TOHATHS W OMpEIEICHUs
TIOMCK, MIPUMEHEHHEM CHCTEMHOI'0 aHaJIM3a KaK OCHOBLI CHCTEMHOT'O
KPUTHYECKHI CHCTEMHOTO MOAX0Ia. MOIX0/4a;
anaimm3 u cuHTe3 | YK 1.2 CooTHOcHT | - KJIacCU(UKAIMIO CHCTEM,;
nHpopmaruu, Pa3HOPOJHBIC SIBJICHUA | - OOIIME 3aKOHOMEPHOCTH W YHHUBEPCAIbHBIC
MPUMCHSITh U CHUCTEeMATH3UPYET HX | 3aKOHBI CHCTEM,
CHUCTEMHBIN MOJAXO0J | B COOTBETCTBHM  C | - OCHOBBI TPUMEHEHHS CHEIUAIbHBIX U
JUISt pelieHus | TpeOoOBaHUSMU U | CMEIIAHHBIX METOJOB CHCTEMHOI'0 aHalIu3a IJIs
ITOCTaBJICHHBIX YCJIOBHUSIMH 33/1a4H. pelieHus MOCTaBJICHHBIX 3a/1a4,
3a/1ay). YK 1.3 HNmeer | - uwenu, 3amauyd ¥ NOPUHLUIIBL CUCTEMHOTO
MPaKTHYECKUI OIIBIT | AaHAJIN3AQ,
paboThI C | - coiepKaHME ITANIOB CHCTEMHOTO aHAJIN3a,
nH(pOpPMAITMOHHBIMHU - KIaccu(puKamui  METOJOB  CHCTEMHOTO
HCTOYHUKAMH. aHaJu3a,
YK 1.4 Brnaneet | - 0cOOEHHOCTH MOJIETUPOBAHUS M €r0 0COOYIO
nprueMaMu cbopa, | poiib B CUCTEMHOM aHAIIN3E;
CTPYKTYPUPOBAHHUS U | - IPOLIEAYPY MPOBEICHUS] CHCTEMHOTO aHAJIN3a,
CHUCTEeMaTU3aI[uH - OCHOBHBIE  CHOCOOBI  MaTeMaTHYECKOM
nH(popManuu. 00pabOTKHN JaHHBIX;
YK 1.5 Hmeer | - OCHOBBI COBpPEMEHHBIX TEXHOJOTHU cOopa,
MPaKTHYECKUI OTBIT | 00pPaOOTKH U MpeACTaBICHUS HH(DOPMAITUH;
MIPEICTaBICHUS - crmocoObl TPUMEHEHHUS MaTeMaTUYECKUX
nHpopmarun C | 3HaHMI B OOIIECTBEHHON U MPO(ECCHOHATHLHOMN
MOMOIIBIO0  PA3JMYHBIX | JESTSILHOCTH.
MaTeMaTHYECCKUX YMeTs:
MOJICTICH. - BBISBIATH CUCTEMHBIC CBSI3M M OTHOILICHHS

MCXKAY HU3y4YacMbIMHU SBJICHUAMU, IIpoHeCCaMU

u/umm  00beKTaMH Ha OCHOBE IPHHATOU
napaaurMsl,

- BBIICHATL M CTPYKTYPUPOBaThb  3Tallbl
CUCTEMHOIO  aHaiau3a IpUd  pealu3anuu

KOHKPETHOM 3a/1a4H;

- ONpeAeNsTh KaTeropuud TOr0 WJIM HHOTO
CHUCTEMHOT'O METO/a;

- HCIOJB30BaTh METOJ[ CHMHTE3a B CHCTEMHOM
MOAXO0AE;

- IPUMEHATHh HA MPAKTUKE METOJIbI CUCTEMHOTO
aHaJIn3a JUIs PEeLICHUs MOCTABIEHHBIX 3a/1a4;

- BBUBIIATH JHAIICKTHYECKHE U (HOPMaILHO-
JIOTUYECKHUE IPOTUBOPEUYUS B AHAIU3ZUPYEMOU
uHpopManuu C TEeNbI0  ompenercHus  ef
JIOCTOBEPHOCTH.

- OPUEHTUPOBATHCS B CUCTEME MAaTEMaTHYECKUX

3HAHUM KakK UEJOCTHBIX MPEICTABICHUN IS

4




Kon 1 Ha3BaHHe HNuauxkaropsl 3HaHust, ymenusi, HaBbiku (3YB),
KOMIIeTeHINH JOCTHIKEHHUS ¢GopMupyemblie THCHUTIIIHHOM
KOMIIETEHIINH,

3aKpeIvieHHbIe 3a
JUCHUNJIMHOM’

(dbopMUPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

- NPUMEHATh  INOHATUHHO-KAaTErOpUaIbHBIN
amnmapaTr, OCHOBHBIE 3aKOHbl MAaTEMaTH4YECKUX
HayK B COIMAJbHOH U TPOoecCHOHATHLHON
JIeSATEIbHOCTH,

- NPUMEHATh  METOJAbl  MaTeMaTU4YeCKOU
00paboTkn  wHPOpPMAMKM  JUISI  PEIICHHS
0O0IIECTBEHHBIX U MPO(EeCCHOHAIBHBIX 33/1a4.
BnaneTr HaBBIKAMU:

- paboTBl C WHCTPYMEHTapuUeM CHUCTEMHOTO
aHaJau3a JUIsl peleHUs MOCTaBICHHBIX 3a/1a4,;

- BbIOOpa MH(OPMALMOHHBIX PECYpPCOB IS
novcka UWHGOpPMalMU B COOTBETCTBHHM C
IIOCTaBJIICHHOH 3aJa4deH,

- CHUCTEMaTH3aIH 0OHapy>KCHHOU
uHpOpMaLlMK,  TOJYYEHHOM M3  Pa3HBIX
UCTOYHUKOB, B COOTBETCTBHH C TPeOOBaHUSIMU
U YCJIOBHSIMHM 3a/1auH;

- (opMynHpOBKM U  apryMEHTUPOBAHMUS
BBIBOJIOB U CYXKIECHHIA;

- WCIIOJIb30BAHMUSI MATEMATHYECKUX 3HAHUU B
KOHTEKCTE OO0IIeCTBEHHOM U
npodheccuoHaNbHOM NesSTeNbHOCTH;

- MaTEeMaTH4eCKO 00pabOTKH HH(OPMAIHH.

2 O0béM U TPYAOEMKOCTH JTUCUMILUIMHBLI N0 BUJAAM yY4YeOHBIX 3aHSITHIA.
DopMBbI MPOMEKYTOUHON ATTECTALUU

Ta6muia 4 —O0beM U TPYJ0EMKOCTh JUCITUTIIMHBI 110 BUJAM yU4eOHBIX 3aHSATHH

N O0bém yacoB o popmam
O0mas Tpy10eMKOCTb  BHAbI Y4eOHOI padoThl 10

AUCUHMILIAHE, TPOBOAMMbIE B Pa3HbIX (hopmMax 0bytienns
0®0 | 0390 | 390

1 O0mias Tpy10eMKOCTh TUCIUILITUHBI 72
2 KonraktHas paboTa 00ydarommxcs ¢ npemnogaBaTeneM (o 10
BUJIaM yueOHBIX 3aHsTHIT) (BCEro)
AymutopHas pabora (Bcero): 10
B TOM YHCJIC:
JIEKIIUU 2
NPAaKTUICCKHUE 3aHATHI, CCMHUHAPHI 8
PAaKTUKYMbI

nabopaTopHbIE paOOTHI

B UHTEPAKTHBHOU (hopme

B DJICKTPOHHOU (hopme

BHueaynuTtopHas pabora (Bcero):

B TOM YHCJIe, MHIUBUIyaJIbHAsI paboTa 00yJaromuxcs ¢
pernoaaBaTeneM

HOJTrOTOBKA KYpCOBOW pabOTHI /KOHTAKTHasi padoTa

5




O01mas Tpy10eMKOCTh U BUAbI Y4eOHO# padoThbl 10
AUCHMILUINHE, MPOBOAMMBIE B Pa3HbIX ¢opMax

O0bém yacoB o popmam

00y4eHust

10010

0390 | 390

Tpy1moBas, MUHANBUAYaJIbHAasA KOHCYJIbTAllUAd U HHBIC BUABI

y4eOHOIl IeITeNbHOCTH, IPEyCMaTPUBAIOIINE TPYIIIOBYIO HITH
WHINBUIYAIbHYIO paboTy 00yJaroImuXxcs ¢ MpernoaaBaTeieM)

TBOpYecKas pabora (3cce)

3 CamocrositenbHas pabota o0y4aromuxcs (Bcero)

58

4 TIpomexyToUyHasi aTTECTAIIs 00yJarOmEerocs

3aueT
4

Tabmuua 5 - YueOHO-TeMaTUYECKUH IUIaH

3 Y4ueOHO-TeMaTHYeCKHi IJIAH U cOep:KaHue TN CIUIIMHBI

3.1 YyeOHO-TeMAaTHYCCKU TIJIAH

Pasznennl v TeMbI
IMCIUATUIMHEI TI0 3aHSITHIM

Obmas
TPYAOEMKOCTh
(6cezo uac.)

TpyaoeMKOCTb 3aHATHIA (dac.)

00

300

AyauTopH.
3aHATHU

CPC

AynuTopH.
3aHITHS

JICKII. | IMpakKT.

JICKII. | IMpakKT.

CPC

dopma TekyIero
KOHTPOJISA U
MIPOMEXKYTOUHOU
aTTeCTaluu
yCIeBaeMOCTH

Q Ne mHenenu o/

MecTp 3

Pazoen. OcHOBHBIE
[IOJIOKEHUS
CUCTEMHOTO aHAIN3a

Tema. OcHOBHEIE
[IOHSITUS CUCTEMHOT'O
aHaiIm3a

13

13

[1P-4

Tema. CucteMbl 1
uHpopManus

11

13

I1P-4

Tema. Ynpasnenue
CHUCTEMO

11

13

I1P-4

Tema. MoaenupoBanue
1 CUHTC3 B CUCTCMHOM
aHaJn3e

11

13

I1P-4

Paszoen. Metonsl
MaTeMaTHYeCKOM
00paboTku
nHpopmaruu

Tema. MaTemaTuuecKue
CpeacTBa
MIPEICTABICHUS
nHpopmaruu

11

12

I1P-2

10

12

Tewma. [IpencraBnenue
uHpopMaun
CpeICcTBaMU TEOPUHU
MHOKECTB U
MaTeMaTHYeCKOM
JIOTUKU

16

13

[1P-2

13

16

Tema. CTtoxacTHnueckue
MOoaciin Hpe,Z[CTaBJIeHI/IH
1 00paboTKH

uHpopManun

11

13

I1P-2




\E O6mas TpyaOeMKOCTb 3aHATHIA (dac.) dopmMa TeKyIero
= R TPYyOCMKOCTD 000 300 KOHTPONA H
g (scezo uac.) AyauTOpH. AyauTopH. MIPOMEKYTOUHOU
2 ACLHILIHBL HO SAHATHAM 3aHATHSA CPC 3aHATHSA CPC arTecTaluu

% JICKI. | IPAaKT. JICKI. | IPAaKT. YyCIIEBACMOCTH

16|[IpomexxyTouHas 4 YO-3

arTecranus - 3a4cT
HNTOI'O no cemectpy 712 2 8 58

YO-3 -3auer, [1P-2 - kouTponpsHas pabota, [1P-4 —pedepar

3.2 Coaep:xaHue 3aHATHII IO BUIaM yueOHO# padoThl

Ta6muma 6 —ConepxaHue AUCITUTUITMHBI

o HaumenoBanue
uln pas3jiena, TeMbl Coaep:xaHue 3aHATHSA
JAUCIUTLTHHBI
Cemectp 2
CoOeporcanue 1eKYuoHHO20 Kypca
1 OcHOBHBIE
MTOJIOKCHHUS
CHUCTEMHOTI'0 aHaJln3a
11 OCHOBHBIE OHSTHS [Ipenmer  cuCTEMHOro  aHanau3a, CHCTEMHBIE  PECYPCHI
CHUCTEMHOIO aHalli3a | o0IlecTBa, MpeaMeTHas o00JacTh CHUCTEMHOIO — aHaju3a,
CUCTEMHBIE MPOIIETYPhl K METOJIbI, CHCTEMHOE MBIIIIJICHHE.
OCHOBHbIE MOHATUSI CUCTEMHOT'O aHaNu3a, MPU3HAKN CUCTEMBI,
TUTBI TOTIOJIOTUU CHCTEM, pa3lu4yHble (OPMBI OMUCAHUS
CHCTEM, 3Tallbl CUCTEMHOTo aHajiu3a. CyIIHOCTh U MPUHIUIIBI
CHUCTEMHOT'O TIOJIXO0/1A.
1.2 CucreMsl 1 OCHOBHBIE THUIIBI W KJIACChl CHUCTEM, IIOHATHASA OOJBIION M
uHpopManus CIIO)KHOW CHCTEMBI, THUIIBI CJIOXHOCTH CHCTEM, TIPUMEpPHI
croco0oB  ompenaenacHus (OLEHKH) CAOXKHOCTH. PasaudHble
aCmeKThl  TMOHATHS  "wWHpOpManus', TUOBI W  KIACChI
uHdopMaluy, METOIbl M TOPOUEAYPbl  aKTyallu3aluu
uHpopmanuu.  Pasnmuunble  cmocoObl  BBEACHUS  MeEpHI
M3MEpeHUsl Kolu4ecTBa MHPOpMAIMHU, UX MOJIOKUTEIbHBIE U
OTpHUIATENIbHBIE CTOPOHBI, CBSI3b C M3MEHEHHEM HH(POPMAIUH B
CHCTEME, IPUMEPHI.
1.3 VYnpasnenue [TpobGnembl ynpaBiacHHsS CHCTeMOM (B CHCTEME), CXeMa, IIEJIH,
CUCTEMOM GYHKIIUU W 3aJla4dl YIPABJICHUS CHUCTEMOW, MOHSATUE U THUIIBI
YCTOWYMBOCTU CHUCTEMBI, 3JIEMEHThl KOTHHUTHBHOIO aHaJIH3a.
WNudopmanus u camoopraHu3aius CUCTEM.
1.4 MopenupoBanue u [Tonsitue Mmogenu cuctembl. CrIocoObl MOICTUPOBAHUS CUCTEM.
CUHTE3 B CHCTEMHOM | AHaNu3 U CUHTE3. J[eKOMIO3UIINS U arperupoBaHuE.
aHaymze
2 MeTtoabl
MaTeMaTU4eCKON
o0paboTku
nHpopmaruu
2.1 Maremaruueckue Marematuueckue CpelIcTBa TPEACTaBICHUS WH(pOpMAIHn:
CpeacTBa TaONULBI, CXEMbl, Juarpammsbl, rpapukud. BuzyanbHble
MIPEICTaBICHUS cpencTBa mpexactaBileHuss uHPopMmarmu. CucreMaTH3anus
nHpopmarun nHpopManuu W mocTpoeHue Tabmui. YUrenue rpadukoB U

muarpamM. [loctpoeHue rpadukoB M JuarpaMM Ha OCHOBE

Z




HanmenoBanue

1171')1 pa3jiena, TeMbl Coaep:xaHue 3aHATHSA
JAUCIUTITHHBI
aHann3a nHOpMaIUH.

2.2 IIpencraBnenue OcCHOBHbBIE MTOHATHS TEOPUU MHOXKECTB. MHOXecTBO. CrIOCcOOBI
uHpopManuu 3ajaHusl MHOKecTB. Omepanuu HaJ MHOXKECTBaMHU U UX
CpeacTBaMu Teopuu | cBoiicTBa. Jlormueckue omnepauuud W TaOIUIBI UCTUHHOCTH.
MHOKECTB U [Topsimok BBIMOJHEHUS JIOTMUECKUX OMepanuii B CIOXKHOM
MaTeMaTUYeCKOU JIOTUYECKOM BBIPOKEHUHU. AHaIN3 yMO3akitoueHuil. Pemenue
JIOTUKU MPOCTEHININX JIOTUYECKUX 3a/1a4.

2.3 CroxacTuueckue MeTtoael pemieHUsT KOMOWHATOPHBIX 3adad KaK CpPEICTBO
MOJICITH 00paboOTKH U MHTEpHpeTanuy HHPOpMaIHK. Penienre THIoBBIX
NPEJCTaBICHUS U BEPOSITHOCTHBIX 3ajay. DJeMeHTHI U cpeacTBa
00paboTKn MaTeMaTUYeCKOW CTaTUCTUKHU MPH 00pabOTKE U MCCIEAOBAHUHT
nHhopManuu AQHHBIX.

Cooepoicanue npakmuyeckux 3aHAmMull

1 OCHOBBI CUCTEMHOTO
aHajau3a

1.1 Omnucanus, 6a30BbIe PaccmarpuBaroTCss OCHOBHBIC TMOHSATHS CHCTEMHOIO aHAJIN3a,
CTPYKTYpPHI U TaIbl MPU3HAKA CHUCTEMBI, THIIBI TOIMOJIOTUMA CHUCTEM, Pa3IHMYHBIC
aHaJIM3a CUCTEM (hopMBI ONTMCAHUS CUCTEM, TAIlbl CHCTEMHOTO aHAJIN3a.

1.2 Knaccudukanus PaccmaTpuBarOTCsl OCHOBHBIE THUIIBI M KJIACCHI CUCTEM, TTOHSITHS
CHCTEM OONBIION M CHOKHOM CHCTEMBI, THUIIBI CJI0XKHOCTH CHCTEM,

IpUMeEpBI CIoco00B ompeesieHns (OIIEHK!) CI0KHOCTH.

1.3 Cucrema, PaccmarpuBarotcst pa3InyHbIe ACIIEKTHI MMOHSTHS

uHpopmanus, 3HaHus | "uHGOpManms”, TUNBI W KIacChl WH(OpPMANHMU, METOIBI U
MIPOIIEAYPHI aKTyaTu3aui HHGOPMAIIHH.

2 MeTtoabl
MaTeMaTH4eCKOM
o0paboTku
nHpopmaruu

2.1 @opmynsl, Tabmunel, | Mcmons3oBanue Ghopmyin, Ta0nui, rpadUKoOB U AUATPAMM IS
rpaduku, TUarpaMMbl | IpeICTaBICHNs] HHGOPMAITHHI

2.2 MaremMmatudeckue MaremaTuka H €CTECTBO3HAHHE. Ilonstue w™Monmeaun
MOJICIIA KaK CPEACTBO | MojaenupoBaHus. [Ipumepsl MaTeMaTHYeCKUX MOJICIICH.
o0OpaboTku
nH(popManuu.
OyHKIUSA KaK
MaTeMaTHJecKas
MOJICTIb

2.3 Hcnonp3oBanue [IpuMeHeHHe TEOPUH MHOXKECTB JUISl PEIICHHS MPAKTUYECKUX
AJIEMEHTOB  TEOpHH | 3ajad.
MHOJKECTB npu
o0OpaboTke
nHpopmaru

2.4 Hcnons3zoBanue [Ipunoxxenne  anreOpsl  BBICKA3bIBAHUW K JIOTHKO-
3aKOHOB aJITeOPBI MaTeMaTHYeCKON TIPAKTHKE.
JIOTUKH JJ1S1 pabOTHI C
uHpopmanuen

2.5 KomOunaropHsie OcHOBHBIE 3aKOHBI KOMOWHATOPWUKH. TIPABUJIO CIIOKCHHS,
3agaun. CrocoObl MPAaBWIO YMHOXKEHUS, METOJ| BKJIIOYCHHS M HWCKIIOUYCHUS.
perieHus OcHoBHBIE  (GOpMyIbl ~ KOMOWMHATOPUKH.  IEPECTaHOBKH,
KOMOMHATOPHBIX pasmerieHusi, couetanus (0€3 MOBTOPCHUI U C TIOBTOPEHHUSIMH).
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HanmenoBanue

117:)1 pasaena, TeMbl ConepxxaHue 3aHATHS
AUCHMIIHHBI
3amad. Pemenne  KOMOWHATOpHBIX  3ajgad,  COOTBETCTBYIOIIMX
cneunpuke npodecCHOHATFHONW NeATENbHOCTH, KaK CPeICTBO
00pabOTKU M MHTEpIpPETAIy HH)OpMaIun
2.6 OneMeHTHl 1 MeToabl | OOmuMe cBeJeHHs O BBIOOPOYHOM METOJe. TeHepajbHas |

MaTeEMaTHYECKOU
CTaTUCTHKHU HpI/I
o0paboTke u

BBIOOpPOYHAsl COBOKYIHOCTH, OOBEM COBOKYITHOCTH; BHJIBI
BBIOOpOK; CrOcoOBl 00pa3oBaHUs BBIOOPOK. BapuanuoHHBIN
Pl M CTaTUCTHYECKOe pachpexaerneHue BbIOOpku. [lomuron u

HCCIIENOBaHUH rIcTorpamma JacToT. OMnupuueckas byHKuus

JIAHHBIX pacnpenenenus. YucnoBble XapaKTEPUCTHKH BapHAIMOHHBIX
psa0B.

IIpoMexxyTouHast arrecranus - 3auem

4 TlopAIOK OLEHMBAHUS YyCIeBaeMOCTM W CGOPMHPOBAHHOCTH

KOMIIeTeHUHI 00y4aro1erocsi B TeKyued u NpoMe:KyTOYHO aTTecTaluu

JlJis  TIOJIOKUTENBHON OIEHKA TIO pe3yJabTaTaM OCBOCHHS JAUCIMILTAHBI
oOydaromeMycsi HeOOXOIUMO BBITIOJIHUTh BCE YCTAHOBJIGHHBIE BHJbI y4eOHOM
padotel. OrneHka pe3yabTaToB padoThl OOydaromierocs B Oamiax (1o BHaam)
NpuBe/IeHa B TaOIHIE 7.

Tabmuma 7 - lllkana 1 mokasaTenn OlEHUBAHUS PE3yJIbTaTOB YUeOHON pabOThl 00YyJarOIIHXCS IO

BUaM B OayuibHO-periTuHroBoii cucreme (bPC)

YueOHan Cymma Buasl un OneHka B aTTecTallA Bbanasl
pa6ora (BuabI)| 6aj1jI0B pPe3yJabTaThl (17 nemesn)
y4eOHoi1 padoThI
Tekymas 80 JIeknmoHHbBIE 16anna mnocemenune 1 0-7
yueOHas 3aHATUS (KOHCIEKT) |JICKI[MOHHOTO 3aHSITHS
pabora B (7 3ansTH)
cemecTpe [IpakTnueckue 16ana -nocemenue 1 14 - 35
([Mocerienue 3aHATHS (OTYET O NPaKTUYECKOTO 3aHATHS
3aHATHH 110 BBINIOJIHEHUH 2,5 0aina —nocemenne 1 3anarusa u
pacnucaHuio U nabopaTopHOH BEITIOJTHEHHE 3aJJaHNIT Ha 3aHITHH, B
BBITIOJIHEHHUE paborsr) (14 TOM 4YHcJIe, BKJIaJ B paboTy Beei
3aJ[aHNi) 3aHATH). TPYIIIEI.
IloaroroBka x 7 6as0B Ilnan-koucoekr mo teme [0 -7
KOHTPOJIbHBIM sausaTus (1 6amn 3a 1 temy)
paboram
KoHTposbHbIE 3a onny KP
pabotsl (3 pabotel) |oT 6 10 7 6aioB (BhimosnHeHo 51 - [21-33
65% 3amanmii)
ot 8 10 9 6a/1;10B (BBHIIOIHCHO 66 -
85% 3amanmii)
ot 10 xo 11 6ans0B (BbimoaHEHO 86
- 100%3amammii)
Pegepar (mo 1 CooTBeTcTBHE TPEOOBAHUAM K 16 -18
pazeny) COJIepKaHUIO U 0(hOPMIICHHUIO
NUCHMEHHBIX paboT 00yUJaIOIIMXCSl.
Hroro no texymeii padore B cemecTpe 51-100
TpomexyToun |20 | Tecr. 10 6asm0B (moporosoe 3uauenne)  |10-20
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as aTTecTalus 20 6a10B (MakKCHMaIbHOE

(3auer) 3HAYEHHUE)

HToro mo npoMe;KyTOYHOI aTTecTanuy (3a4eTy) 20 6amoB
CyMmmapHasi olleHKAa 10 JUCIUTLIHHE!

CymMma 6aJuioB TeKyIIeH U MPOMEXYTOYHON aTTeCTalluu 51606.

B npomexyTouHOW arTecTalMu OIEHKa BbICTaBisiercs B BegoMocTh B 100-0ammbHON
mkaae u B OyKkBeHHOM dKBUBajieHTe (Tabsuia 8):

Tab6muia 8. Onenka ypoBHS yCBOCHHS TUCIIMTUIMHBI M KOMITETEHIIUN

KpuTepun oneHnBaHus KOMIeTeH A YpoBenn Hrorosas Onenka
yCBOEHHS OlleHKA no 100-

JMCHUIIMHBI U 0aJIbHOM
KOMIIeTEeH N i HmIKaJe

OOyuatomuiics  HE  BIAJACET  TEOPETHUCCKUMU
OCHOBAaMH JTUCIIMIUIMHBI U HAYYHON TEPMUHOJIOTHEH,
JIEMOHCTPHUPYET OTPBIBOYHEIC 3HAHHS, HE CIOCOOCH

N MeHee Sl
pemarh npakTHYecKue MpodecCHoHaIbHBIE 3a/a4yH, TEPBBINA HE 3a4TCHO Gama
JIOITYCKaeT MHO)XECTBEHHBIEC CYIIECTBEHHBIE OIIMOKU
B OTBETaX, HE yMEET MHTEPIPETUPOBATH PE3yIbTATHI
U JIeTIaTh BEIBOJIBI.

OOyuaromuiics BiafceT TEOPETHUYESCKUMH OCHOBAMH
MUCITUTIIMHBI U HAYYHOW TEPMHUHOJIOTHEH, CITOCOOEH 51-100
pemath NpakTHYeCKue Mpo(ecCHOHaIbHBIE 3a/1ayH, —IOPOTOBBIH 3a4TEHO SAIOB

MOXKCT UHTCPIPCTUPOBATHL MOJTYUYCHHBIC PC3YJIbTATHI,
J0IMyCKac€T HC3HAYUTCIIbHBIC OIIMOKY B BBIBOJJax.

5 MaTepuajibHO-TeXHUYECKOEe, NMPOrPaMMHOEe U Y4eOHO-MeTOIHYecKoe
o0ecrneyeHre TUCHUILTHHBI

5.1 Y4yeOnas nureparypa

OcHoBHasi yueOHasl quTEpaATYpa

1. AnekceeBa, M. b. Teopus cucteM U CUCTEMHBIM aHATU3 | Y4€OHUK U MPAKTHUKYM JUIS
akazemmuyeckoro OakanaBpuara / M. b. AnekceeBa, I1. I1. Berpenko. — Mocksa : 3naTenscTBO
IOpaiit, 2019. — 304. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-534-00636-0. —
Tekcer : anexrponnsiii // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/433246

2.T'noroBa, M. 0. Maremaruueckas o6paboTka HHGOpPMANNK . yUeOHUK U MPAKTHKYM
JUIs akagemuuyeckoro 6akamaBpuara / M. 1O. I'moroea, E. A. CamoxBaoBa. — 2-€ H31., UCIIP. U
nor. — Mocksa : M3marensctBo FOpaiit, 2017. — 347%. — (Beicuiee o6pazoBanue). — ISBN
978-5-534-00657-5. — Tekcr : onektponnsii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/399086

JonoHUTe/ILHAS y4eOHAasl TUTEpaTypa

1. Konpaes, B. JI. CTpyKTypbl U aaroputMbl 00pabOTKH JaHHBIX: Y4eOHoe mocodue /
Konmaes B.JI. - Mocksa U1 PUOP, HUIl UH®PA-M, 2014. - 296:. (Bsiciiee oOpa3oBaHue:
bakamaBpuar) ISBN  978-5-369-01264-2. - Tekcr : onektponsii. -  URL:
https://znanium.com/catalog/product/418488ra ooparenus: 23.01.2020). Pexxum gocryna:
TI0 TIOJTITHCKE.
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2. O'Konnop, /. UckyccTBo cuctemHoro MeimuieHus: Heo6xoauMbie 3HaHUS O CUCTEMAaxX
U TBOPYECKOM TOAXO0JIE K pelreHuio mpobieM: Yuebnoe mocoodue / O'Konnop 1., MakaepMoTT
H., - 9¢ u3n. - Mocksa :Anermaa I1a0m., 2016. - 256c. ISBN 978-5-9614-5289-1. Fekcr :
anektponnsii. - URL: https://znanium.com/catalog/product/91306@iata  obOpareHwus:
23.01.2020). Pexum noctyna: no moAIUCKe.

3.. O'Konnop, /. HckycctBo cucreMHOro MbinuieHus: HeoOxoaumbie 3HaHHS O
CHCTEeMax M TBOPUYECKOM TMOAXOJE K pemeHuto npobiem: YdeoHoe mocodue / O'Konnop /.,
Maxknepmortt U., - 9¢ usa. - Mocksa :Anpnnna [1a6m., 2016. - 25@. ISBN 978-5-9614-5289-1.
- Tekct : anextponnsiit. - URL: https://znanium.com/catalog/product/91306fta obparienus:
23.01.2020). Pexum g0CTyMA: 1O MOAMKCKE.

5.2 MaTepua/IbHO-TEXHUYECKOEe W  NpPoOrpaMMHOe  olecrnedyeHHue
AUCHUIJINHBI

VY4eOHble 3aHATUS MO AMCUUILUIMHE MPOBOIATCS B yueOHBIX ayauropusx HOU Keml['Y
coryiacHo taosiuue 9.

Tabmuua 9 - YueOHbIe ayAUTOPUH U IPOTpaMMHOE oOecrieueHue

HawnmeHnoBanme MOMEIICHUH M1 TIPOBEICHHUS BCEX BUAOB YIeOHOM Anpec (MeCTOIOIOKEHHE)
JIESATEIIbHOCTH, IPEAYCMOTPSHHOMN Y4eOHBIM TUTAHOM MTOMEIIEHUH JUTS TPOBEICHUS
BCEX BHUIOB yUCOHOM
JIeSITeTbHOCTH,
MPeyCMOTPEHHOW yU4eOHBIM
TTAHOM

604 YueOHast ayTuTOpHs AJIsi TPOBEICHUS: 654079, Kemeposckas
- 3aHSTHH JIEKIIUOHHOI'O THUIIA, obnacte, T. HoBOKy3HEIIK,
- TPYNIIOBBIX U UHAWBUAYAJIbHBIX KOHCYJIbTALUN; np-kT Meramnypros, a. 19

- TEKYIIErO KOHTPOJISL U MMPOMEKYTOYHOM aTTECTAIUH.
CnenunanusupoBannasi (ydeOHasi) Me0eab. [0CKa MeJOBasi,
CTOJIBI, CTYJIbSI.

O0GopyaoBanue sl MNpe3eHTANMH Y4eOHOr0 MaTepHuaJia:
neperocHoe - HOyTOYK, KpaH, MPOEKTOP.

Hcnonb3yemoe mporpammuoe obecmedenue: MSWindows
(MicrosoftimaginePremium 3 yearmo CyOJUIICH3HOHHOMY
norosopy Ne 1212KMP ot 12.12.2018r. go 12.12.2021r.),
LibreOffice (cBobomno pacmpocrpansemoe I10), FoxitReader
(cBoOomHO pacmpoctpansemoe [10), Firefox 14 ¢BobGoxHo
pacmnpoctpansiemoe  I10), Slugekc.Bbpaysep  (oTeuecTBeHHOE
cB0OOIHO pacmpoctpansemoe [10).

NurepHer ¢ o6ecnieyenuem nocryna B JUOC.

602 KoMnbIOTepHBIii Kacc. 654079, Kemeposckas
VYueOHas ayTuTopus TS IPOBECHUS: obmacth, r. HoBOKy3HEIIK,
- 3aHATUI CEMUHAPCKOTO (IPAKTUYECKOT0) TUIIA. np-kT Meramnypros, a. 19

CneuunajusupoBannas (yueOHasi) Me0edb. J0CKa MeJOBasd,
Kadeapa, CTOIbI KOMITBIOTEPHBIE, CTYIbS.

OobOopynoBanue: CTallMOHAPHOE —  KOMIIBIOTEPHI JUIst
oOyuaromuxcst (17 mT.).

Hcnoab3yemoe mnporpammuoe obecnedenne. MSWindows
(MicrosoftimaginePremium 3 yearno CyOJUIICH3HOHHOMY
noroBopy Ne 1212KMP ot 12.12.2018r. go 12.12.2021r.),
LibreOffice (cBoGoano pacmpoctpansemoe [10), FoxitReadet
(cBobomHO pacmpoctpansemoe [10), Firefox 14 (Boboxano
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pacnpoctpansiemoe  I10), Sunekc.bpaysep  (oTeuecTBeHHOE
cBoboaHO pacmpoctpansemoe I10), OpenProject Gecrutathas
Bepcusi), Opera 12 dgobogno pacnpoctpansemoe [10),
OracleVMVirtualBox (ecriataas Bepcusi), MathCad [(lutiensus
NeQA1487712), MatLab Juuensus Ne592765),
AdobeReaderXtso6oaHo pacrpocTpaHseMoe I10),
WinDjView(cBoboaHo pacmpoctpansiemoe [10),

NurepHer ¢ o6ecnieyenuem nocryna B JUOC.

5.3 CoBpeMeHHbIE npogeccuoHaAIbHbIE 0a3bl

HH(OpPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

JAHHBIX

Hu

Oomiepoccuiickuii  MatemMatudyeckuii  mopraa  (MHGOpMAlMOHHAs  CHCTEMa)

http://www.mathnet.ru/

Nudopmannonnas cucrema «EIMHOE OKHO JIOCTYIa K 00pa30BaTeIbHBIM pecypcam» -

http://www.window.edu.ru.

6 Unble cBeenns u (MJIH) MaTepHAJIbI

6.1 [IpumepHbIe TeMbI MUCHbMEHHBIX Y4€OHBIX Pa00OT

Tewmsbr pedepatoB misa 1 pazgena

. CucreMHBIH aHAIN3 - KaK METOAOJI0TrMYecKas JUCIIUILUINHA.

. CucreMororus - Kak TeopeTu4ecKast JUCIUIUINHA, TEOPHSI CUCTEM.

. CucTeMOTEXHHKA U CUCTEMOTEXHOIOTHKA - KaK MNPUKIIAAHBIC JUCHUIIIINHBI.

. [Tmoxo cTpykTypupyembie 1 popMain3yemMbie CHCTEMBI.

. CBoiicTBa cucTeM, UX aKTyalbHOCTh U HEOOX0IUMOCTh. [IpumMepsl.

. DTarbl CHCTEMHOTO aHAJIN3a, UX OCHOBHBIC [IEJTH, 33/1a4H.

. DYHKIIMOHUPOBAHUE CHUCTEM, Pa3BUTUE U CaMOPA3BUTHUE CHUCTEM. CPaBHUTEIILHBIN

~NOoO o, WNBE

aHaJlus.

8. FI/I6KOCTB, CBA3HOCTb, 3KBUBAJICHTHOCTh 1 MHBAPHUAHTHOCTH CHUCTECM. CpaBHHTGHBHBIﬁ

aHaJlus.

9. AnreGpa OTHOIIEHUI KaK YHHUBEpPCAJIbHBIN amnmapar TEOPHH CUCTEM.

10. KnaccudukanuonHas cucTeMa KJIacCOB CHCTEM.

11. bonpIast ¥ CIOXKHAs CHCTEMA - B3aUMOIIEPEXObl U B3aUMO3aBUCUMOCTH.

12. EnuHCTBO M 00ph0a pa3IuIHBIX TUIIOB CIIOKHOCTEH.

13. Uudopmarnus - 3HaHUE, aOCTPAKITHUSI.

14. Nudopmarus - Mmepa mopsiAKa, OpraHU3ainy, pa3sHo0Opas3us B CUCTEME.

15. Uadopmarus - CTpyKTypUPOBAHHOCTH U HEOTIPECIEHHOCTH B CUCTEME.

16. DHTponus u Mepa Oecriopsiika B cucteMe. Mudopmarus u Mepa nopsijika B CUCTEME.
17.KBaHTOBO-MEXaHUUYECKUH U  TEPMOJUHAMUYECKMM TOAXOABI K H3MEPEHUIO

nHpopmanuu.

18. CemanTnueckue M HECEMaHTUYECKHE Mepbl WH(POpMAMKM - HOBBIC MOIXOIBI H

ACIICKTHI.

19. Ilenwu, 3a1a4u, STAIbI ¥ PABUIIA YIPABICHUS CUCTEMOH (B cHCTEME).
20. YCcTOMYNBOCTh CUCTEM U UX THIIBI, BUILI.
21.Kornuronorust - CHHTETHYECKas Hayka. KOTrHUTHBHBIE pemerkd (CXeMbl) -

MHCTPYMEHTApUI TTO3HAHUS CUCTEM.

22 CaMoopraHmaumI COIMMAJIIBHO-3KOHOMUNYECCKHUX CUCTEM U UX 3HAUYCHUC.
23. AKcuoMaTHKa CaMOOpPTaHU3aI[ii CUCTEM.

KonTtpoabnas padora Nel

BapuanTt (o0paserr)
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1 Ha pucyHke mokazaHo U3MEHEHHE TeMIIepaTyphl BO3AyXa Ha MPOTSHKEHUU TPEX CYTOK.
Ilo ropu3oHTanu ykas3blBaeTCs JaTa U BpEMs, IO BEPTHKAIM — 3HAYCHHE TEMIIEpaTyphl B
rpagycax llenbcus. Onpenenure mo pUCYHKY HAaUMEHBIIYIO TeMIEpaTypy Bo3ayxa 29 mas.

Ortser naiite B rpanycax Llenbcus.
18

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 0600 1200 1800 0000
28 mas 29 mas 30 mas
2. Ha nmuarpamme mokaszaHo pacrpenelicHue BbimiaBku Meau B 10 ctpanHax mupa (B
teicstyax TOHH) 3a 2006rox. Cpeau mpeacTaBICHHBIX CTpaH IMEPBOE MECTO IO BBIILIABKE MEIH

sanuManu CIIA, necsaroe mecto — Kazaxcrad. Kakoe mecto 3annmana Manonesunsn?
1400

1200 |
1000 |
800 |
600 |
4030 |
200 ﬁ H |

0 = =

N 3 > & S

Rt gt v

A A° \O » N 3 S*
s R »

3. 3anoJIHATH TaOIUILY.

a -3 -2 -1 0 1 3 6
b 2 4 6 3 5 -2 0
c 7 -3 5 -2 4 1 -8
a’+2bc+7

a’+3b*+c

1. /lanbl TP MHOXKECTBA!
A={-5;-4;-3,0,1,2;3;5},B = {0;1,2;3;4;5;6}C = {3;-2-- 1,0;1,5}.
a).E=((AOB)n (BnC))\C;
b).M =(A\B)n (B\C)O (A\C).

2. Ha ¢dakynbTere Quionoruu ydarcs CTyIEHTHI, TOJIy4alolue CTUIICHANIO, U CTYJIEHTHI,
He monyyaromme cruneHanio. Ilycte A — MHOXKECTBO BceX CTYAEHTOB (akynbpTera, B —
MHOXECTBO CTYJCHTOB (DaKyJIbTeTa, IMOJy4YalOIUX CTHICHAMIO. YKaXHUTe, 4YTO CcO0Oi
MPEJICTABIISIET 00BbeOUHeHUe, nepecevenue i pa3Hocms MHOXECTB A u B.

3. U300pa3ute C NOMOLIbIO AMAarpaMMbl OTHOIIEHHE MEXIY MHOXKECTBaMH: A —
MHOKECTBO y4eHHKOB 9 kiacca, B —MHOXkecTBO OTIIMYHUKOB, C — MHOKECTBO XOPOILKCTOB.

4. TTocTpOUTh MHOXECTBO

(4\B)"(4\C)

Haiitu cnepyronme MHOKECTBA:!

KontpoabHasi padora Ne2
Bapuant (oOpa3zer)
1. CocTaBuTh TAOIUIIBI HICTUHHOCTH IS CIICAYIOIIMX (GOpPMYIT areOpbl BICKa3bIBAHHIMA:

a). (P~ Q) ~((P~-=Q)~=P); b).(P-Q)~((P~(Q~R)~(P-R)).
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2. [lepeBecTH MpeaAsIoKEHNE HA MAaTEMAaTUYECKHUH SI3bIK, IOCTPOUTH €r0 OTPHUIIAHUE U 3TO
OoTpuIlaHue CPOPMYITHPOBATH Ha OOBIYHOM SI3BIKE:

«Ecnu s moiiny B CTOJIOBYIO M HE YCIEI0 Ha 3aHATHSA, TO MaTepual Hy)XHO H3ydaTb
camomy>».

3. Eciim B CTpoWTENbCTBE BHEAPSAIOTCS COBPEMEHHBIE METOABl IUIAHUPOBAHHS H
pykoBojcTBa (A), To crpoiiku OymyT pactu ObicTpee (B), a cromMocTh cTpouTenbcTBa OyaeT
camwkatbest (C). B cTpouTenscTBe yKe BHEAPSIOTCS COBPEMEHHBIE METOMbI TUIAHUPOBAHHS H
pykoBojcTBa. CiemoBareiabHO, CTPOMKH OyAyT pacTu ObICTpee, a CTOMMOCTH CTPOUTEIIbCTBA
Oyzner camkatbesa. CrpaBeUIMBO JIM TaKOE 3aKITI0OUCHHE?

4. Pemith JIOTUUECKYIO 3a7a49Yy:

DOKk3aMeH caaBaiM uyeTbipe abutypuenrta: Aradonos, Berkun, Capaes u Kupees.
H3BectHO, YTO:!

1) ins toro, uroObl AradoHoB He caan win Betkun caain, HeoOxoaumo, uroOsr Capaes
cnan u KupeeB He clian sK3aMeH.

2) lns Toro, uto0Ob! He caan Capaes, a Betkun caan, HeoOxoaumo, 4To0bl Arad)OHOB He
cnan win KupeeB cian 3K3aMeH.

3) HesepHo, uTo 1st TOTO, 4TOOBI HE c1an Arad)OHOB, JOCTATOUHO, 4TOOBI caan Kupees.

Kto cman sx3amen?

KoutpoabsHnas padora Ne3

Bapuanr (0o0pazen)

1. Kak-To pa3 B BOCKpeceHbe CeMepo Apy3ei 3aluid B Kade, yceauch 3a OAUH CTOIUK U
3aKa3zaql MOpOXKeHoe. XO3dMH Kade CcKaszal, 4TO €Cld JPYy3bs B KaXI0€ CIEIyIoIIee
BOCKpPECEHbE OyAyT CaJUThCS MO-HOBOMY M IEPENnpoOyIOT BCE CIOCOOBI MOCAIKH, TO C 3TOTO
MOMEHTa OH oO0elaeT KOPMHUTh HMX MOPOXKEHBIM OecIiaTHO. YAacTcs I JPYy3bsM
BOCITOJIB30BATHCA MPEIOKEHUEM X03siMHa Kade?

2. B onummnuane mo mMarematuke y4dacTBYIOT 12 komanna. CKOJBKUMH CIocoOaMu OHH
MOTYT 3aHSTh MPU30BbIC MeCTa?

3. CKOJBKUMU CITIOCO0aMU MOYKHO TTOCTAaBUThH 8 IIaIIeK Ha YePHBIE MO JOCKH?

4. bpouieHbl JBE WMIrpalibHble KOCTH. HaliTh BEpOSTHOCTH CIIEAYIOUIMX COOBITHH: a).
CyMMa BBITIABIIIUX OYKOB PaBHA CeMH; 0). CyMMa BBITIABIIMX OYKOB PaBHA BOCHMH.

5. B ypue 10 Genbix, 15 uepnbix, 20 cunux u 25 KpacHbIX MapoB. BelHynu oauH map.
Haiit BeposSITHOCTB TOTO, YTO BBIHYTHIN IIap CHHUMN WM KPACHBIH; OCJIbIi, YEPHBIA WU CUHUH.

6. /lBa paBHOCHUJIbHBIX MPOTUBHUKA WIPAIOT B IIaXMaThl. YTO BeposiTHEE: a). BBIMIPATh
OJIHY TapTHUIO U3 JIBYX HJIM JIBE MAPTUU M3 YeThIpex? 0). BHIMIPATh HE MEHEE MBYX MapTHil HX
YeThIPEeX WIHM HE MEHEe TpeX MapTuii u3 natu? Huabu Bo BHUMaHUE HE TPUHUMAIOTCS.

KonTtpouabnas padora Ned

BapuanTt (0o0paszerr)

[Ipu wu3ydeHun ydeOHOM Harpy3ku yyamuxcs nonpocuad 30 BOCBMHMKIACCHHKOB
orMeTHTh Bpems (¢ TouHocThio 10 0,1 4), KOTOpOe OHM 3aTpaTHIX B ONpPEACICHHBIH JCHb Ha
BBINIOJIHEHUE JOMANTHUX 3a1anuil. [lonyuwn ciaenyronye TaHHbIe:

2,7 2,5 3,1 3,1 3,4 1,6 1,8 4,2 2,6 3,4
3,2 2,9 1,9 15 3,7 3,6 3,1 2,9 2,8 1,6
3,1 3,4 2,2 2,8 4,1 2,4 4,2 1,9 3,6 1,8

1. [TocTpouTh BapUalIMOHHBIN PsIT pacIpeieICHuUS.

2. ITocTpouTh CTaTUCTHUECKUH P pacrpeeneHusl.

3. [locTpouTh WMHTEPBANBHBIA PSAI pacnpenencHus. Jas 3Toro ycTaHOBHUTH, Ha Kakoe
KOTM4uecTBO KitaccoB K pa3ouBaercs qaHHBIN psii HAOIIOICHUI:

K=1+3,322IgN, riae N —o6beM BEIOOPKH

B namewm cnygae N=30,3naunt K=1+3,3221g30=5,9

Xmax—Xmin
K
WHTepBalbHbIN Psil pacupeieIeH s IPEACTABUTh B BUE TaOIHIIbI
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Haiitn mmpuny knacca h: h=




Knacc epanuy

Yacmoma n;

4. TTocTpouTh MOJUTOH pacHpeeeHUs, UCIIONb3YS Pe3yIbTaThl MyHKTa 2.
5. [locTpouTh TrUCTOrpaMMy pacupeeiIeHUs

czparnuy

Knac

ni/h

6. Berancnuth BEIOOPOYHOE CpeHee CTATUCTHYECKOTO Psiia.

7. BeIuncauTh AUCTIEPCHUIO

o ¢opmyse:

k
1 —
SZ = —Z(xi — X)an-
n i=1

8. HaiiTu cpennee kBagpaTuieckoe OTKIOHEHHUE S.
9. Haiitu Moy Mo u Meauany.

6.2 [IpuMepHble BOMPOCHI W 3aJaHus / 3a1a4M JJIsl TMPOMEKYTOUHOM
aTTrecTanuu

Ta6muua 10 -TIpumepHblie TEOPETHYECKHE BOIIPOCH U MPAKTHYECKUE 3a/1aHUS K 3a4ETy

Pa3nensl
1 TEMBI

[TpumepHbIe
TEOPETHUYECKUE BOIIPOCHI

[TpumepHBIe TpaKTUUECKHE 3a1a4l

1. OCHOBEI CUCTEMHOTO aHAJIN3a

OcHoBubl | 1.Yto Takoe cucremusblii | 1.KakoBel momcuctemsl cuctemsl "BY3"? Kakue csizu
€ MoHATUA | aHanu3? 2YTo BXOOUT B | MEXIY HUMHU CYIIECTBYIOT? Omnucarh WX BHEIIHIOW U
CUCTEMHO | IPEAMETHYIO 00JacTh | BHYTPEHHIOIO cpeay, CTpyKTypy. Kmaccudunuponars
ro CUCTEMHOI'0 aHaln3a? (c mosicueHusiMu) moacucTeMbl. OnncaTh BXOJ, BHIXO/,
aHaiM3a 3.KakoBbI OCHOBHBIE | 11€7Ib, CBSI3U YKa3aHHOW CHCTEMbI U €€ IOJACHUCTEM.
CUCTeMHble  MeTonbl U | HapucoBaTh TOMONIOTHIO CHCTEMBI.
pOIeIyphl? 2 IlpuBecT mpuMep HEKOTOPOW CHUCTEMBI, yKa3aTh €e
4Yto Takoe L[EJb, | CBA3U C OKPYXKAIOUIEH Cpelod, BXOIHBIE U BBIXOIHBIE
CTPYKTYpa, CUCTEMa, | MapaMeTpbl, BO3MOXKHBIE  COCTOSIHUSI ~ CHUCTEMBI,
MOJICUCTEMA, 3aja4a, | moacucTemMbl. [lOSICHUTh Ha 3TOM mpumMepe (T.e. Ha
pelienue 3ajaud, | MpUMepe OJHON M3 3ajay), BO3HUKAIOIIUX B JaHHOU
npobaema? CHUCTEME KOHKPETHBIA CMBICI TOHATHA ''PEIIUTh
5.KaxoBsl OCHOBHBIE | 3371auy’ U 'pemeHue 3azauu . IlocTtaBuTh OnHY
MpPU3HAKK U  TOIOJIOTUU | IPOOIEMY JJisi 3TON CUCTEMBI.
cucreM? 3.IIpusectu mopdonornyeckoe, nHPOPMAIMOHHOE H
6.KakoBel uX oOcHOBHbIC | QYHKIIMOHAILHOE OMUCAHHUS OIHOU-ABYX CHCTEM.
THUIIBI ONTUCAHUI? SABnstorcs M 9TH CUCTEMBI JI0X0
7 KakoBbl 3Tanbl | CTPYKTYPUPYEMBIMH, IJI0X0 dbopManu3zyeMbIMu
CHUCTEMHOT'O ananmu3a? | cucremamu?  Kax MO>KHO YIIy4IIUTh 1704
KaxoBbl OCHOBHBIE 33aJ]aul | CTPYKTYPUPOBAHHOCTH U (JOPMATU3YEMOCTD?
ATHUX ATAMOB?
Cuctemnr | 8. Kak kmaccudunupyrorcs | 4 IlpuBectn mpumep OJHOW-IBYX CIOXKHBIX CHCTEM,
u CUCTEMBI? MOSICHATh TPUYHHBI U TUI CIOXKHOCTH, B3aHMMOCBS3h
unpopma | 9.Kakas CHCTEMA | CIIOKHOCTEH pa3IMYHOrO THUMA. YKazaTb MephI
st Ha3BIBAETCS Oonbion? | (MpUeMslI, IPOIICTyPHI) OILICHKHU CJIOKHOCTH.
CJIOXKHOM? [Toctpouts 3D-, 2D-, 1DeTpyKTypsl CIOXKHBIX
10Yem onpenensiercs | cucreM. Chenatb  PUCYHKH, HWJUIIOCTPHUPYIOLIUE
BBIUHCIIUTENbHAS OCHOBHBI€ CBSI3U.
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(cTpykTypHas,

JUHAMHUYECKast)

CJI0KHOCTh CUCTEMBI?
11IlpuBenure npuMeEpbI
TaKUX CHCTEM.

12Yto0 TaKoe
nHpopmarus? Kax
KIIACCUPUITUPYETCS
uHpopmarnus? Yem

oTianyaeTca UMHQpopManus
OT cooOmeHnn?

13 KakoBsr OCHOBHBIE
SMIIMUPUYECKHUE  METOJBI
NOJy4YEeHUsT HHPOPMALIUU?
14 KakoBsl OCHOBHBIE
TEOPETUYECKHE  METOJbI
noyrydeHust uHpopmarun?

5.BriOpaB B KauecTBe MeEpbl CIOKHOCTH HEKOTOPOM
HKOCHUCTEMBI MHOr000pasue BHIOB B HEH, OICHUTH
CITO’KHOCTH (MHOTOOOpa3ne) CUCTEMBI.

6.ITpuBecTd MpUMeEp OICHKH CIOXHOCTH HEKOTOPOTO
bparmenTa JUTEPATYPHOTO (My3BIKAITBLHOTO,
’KHBOTIMCHOTO) TIPOU3BEICHUS.

7Jl1s1 3amadd  pelieHuss KBaJApPATHOTO YPaBHEHHUS
yKa3aTh BXOJHYIO, BBIXOJHYIO, BHYTPUCHCTEMHYIO
UHOPMAIIHIO, KX B3aHMOCBSI3H.

8.IToctpouth TaKTHKy wu3y4deHUs (MCCIICIOBAHUN)
SMUCMUU TPHUIIA B TOPOJE TOJBKO SMIUPUICCKUMH
(TeopeTHUECKMMH, CMEIITAHHBIMHU) METOIaMHU ?

9. 0MnupruyeckuMu  (TEOPETUUECKHMHU,  IMITUPUKO-
TEOPETHYECKUMHU) METOJAaMU TOJYIUTh WH(POPMAIHIO
0 moroji¢ (omuIIMTe B OOIIUX YepTax MOIXO/IbI).

2. MeToibl MaTeMaTH4eCKOi 00paboTKH HH(popMauu
Maremaru | 15Tabmuna kak cpencrtBo | 10. Ha  gumarpamme moka3aHo — pacmpeneiieHue
YecKHe CUCTeMaTH3aII1 BbIIaBKU Meau B 11 ctpaHax mupa (B ThICSYaX TOHH)
cpenctBa | mHGOPMAITHH. 3a 2009 roa. Cpenau mpencTaBlICHHBIX CTpaH TMEPBOE
npencras | 16 Cxembl U UX | MECTO 10 BBIIUIABKE MeEAM 3aHUMall0o MapokKko,
JICHUS pUMEHEHNE npu | oguHHaauaToe wmecro — bonrapus. Kakoe wmecto
uHpOpMa | pelIeHuun npukinaanaeix | 3aHumana KH/IP?
UM 3aj1a4. '
17I'paduku Kak cpeacTBo :;
IpEeJICTaBICHUS 40 —
uHpopManun 20 =
18 dynk1us KaK o\ : ] -
MaTeMaTH4ecKas MOJEIb bq“? c“\;\ & R \\,\\ s@“ & \\’o‘“ o‘\\ Q\\\‘“ \\\\7‘\
pEabHBIX IPOILIECCOB. & (& SR ARG R
IIpenacraB | 19 Pemenune normueckmx | 11. B kmacce 25 uemomek. M3 Hux 15 yenoBek
JIeHne 3a[a4 C MOMOUIBIO TaOJIUI] | MOCEIIA0T CHENKYpC IO AaHMVIMHCKOMY s3bIKy, 14
undpopma | 20IIpencraBnenne YEJIOBEK MOCEIIAI0T CIEIKYPC IO HEMEIKOMY SI3BIKY, 6
117041 uH(pOpMAIlMM HA S3BIKE | YEIIOBEK HE XOIAT Ha CHenKypchl. CKOIBKO YEIOBEK
CpeICTBa | TEOPUU MHOKECTB. MOCEIAET JIBa CHerKypca?
MU 21. BrickazpiBanus. | 12. PemnTh Toruueckyo 3aiavy:
TEOpUHU Oneparuu HaJ | DK3aMeH CHaBaiM 4YeThIpe abutypueHTa: AradoHOB,
MHOXKECTB | BhICKa3biBaHusiMH U uX | BetkuH, CapaeB u Kupees. 3BecTHO, 4TO:!
u CBOICTBA. 1) Jlns toro, utoObl AradoHOB He caan wid Berkun
matematu | 22 DopmyIibl JIOTHKH | caall, Heobxoaumo, uroOsl CapaeB cnan u KupeeB He
JeCcKOHU BEICKA3bIBaHUH. cIaJl DK3aMeH.
JIOTUKH PaBHOCHbHOCTE opmyit. | 2) [ns Toro, uroOsl He cnan Capaes, a Berkun cnai,
HeoOXxoaumo, uTo0sl AradoHoB He cian win Kupees
Ccllai HK3aMeH.
3) HesepHo, uro aist Toro, utoObl HE caan AradoHOB,
J0CTaTo4HO, 4T00bI can Kupees.
Kto cman sx3amen?
Croxactu | 23IlonsTue 13. [locuuraiite yncno OykB B Bamem mMmeHH, mycTh
YECKHE KOMOWHATOpHOW  3amadu. | 370 yucio paBHO N. [Tocuuraiite uncno Oyks B Bameii
MOJIENN OcHOBHBIE anieMeHTHl | pamunuu, 310 Oymer uwmcno M. U, Hakoner,
MPEACTaB | KOMOMHATOPUKH. nmocumTaiTe 4mcio OykB B Bamem oruectBe. ITO
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JICHUSA U
00paboTk
n
nHpopma
117041

24, Oo6pabotka
nH(pOpMaIU ¢ TTOMOIIBIO
peneHusi KOMOMHATOPHBIX
3agaq

25. OOmme cBeneHus o

BBIOOPOYHOM METOJIE:
reHepanbHas u
BBIOOpOYHAS

COBOKYITHOCTH; o0BeM
COBOKYITHOCTH, BUJIBI
BBIOOPOK; CrIocoObI

00pa3zoBaHMs BEIOOPOK.
26. BapuanmoHHsblil pan u
CTaTHUCTUYECKOE
pacmpeseneHrue BEIOOPKH.
27. [Tonuron u
THECTOrpaMMa 4acToT.

28. YucnoBsie
XapaKTePUCTUKU
BapHAaIlOHHBIX PSIIOB.

29. UcnonwszoBanue
bopmyn TEOPHUH
BEPOATHOCTEMN IS
pelieHus MIPUKIIATHBIX
3ajad.

yucio L. Bo Bcex ycnoBusix 3amau nanee N, Mu L —
3TO Te camble uncia. Hamummre oTBeT.

[Ipumep pewmenus: sanos Msan MBanosuu. N = 4, M
=6,L=8.

3agpaya 1. B wimacce N +M +L gereit. Mapsps
MBaHoBHA pemuiaa OTHPAaBUTh TPOMX M3 HUX Ha
ONIUMITUAAY TIO JIMHTBUCTUKE. CKOIBKUMHU CIIOCOOAMU
3TO MOYKHO CH€JIaTh?

3agaua 2. CKOJBKO pa3jMYHBIX CJIOB MOXHO
COCTaBHTb, ITEPECTABIIsAsA OYKBBI &) B BalleM UMEHH? D)
B cioBe «CITOCOBHOCTDb»?

3apaua 3. B koHIUTEpPCKOH JTaBKE MPOJAIOT KOH(ETHI
4 coproB: «ITrube MOJI0KO», «I'prodensb», «CeBepHoe
Cussaue» u  «punbsixk». CKOJBKUMH CIIOCOOaMH
MoxHO Kynuth N +M koHdper?

3apaua 4. Pora u3 M + L comnmar BeicTpoeHa B psjl.
CKONBKMMH CIIOCOOaMH MOYKHO TEPEeCTaBUThH COJAT,
TakK, 4YTOOBI JBa KOHKPETHBIX COJIZaTa CTOSUIU PSIIOM?
2. Kak-To pa3 B BOCKpECEHbE CEeMepo JApYy3e 3alllif B
kade, ycemuch 3a OJIWH CTOJMK M  3aKa3alu
MOpOkeHOe. XO03UH Kade ckazai, 4To ecliu ApPYy3bs B
KaXKJ0€ cleAylollee BOCKpeceHbe OyIyT caAuThCs Mo-
HOBOMY U TIEpPenpoOyI0T BCE CIIOCOOBI MOCAIKU, TO C
3TOT0 MOMEHTa OH 00€IIaeT KOPMUTh UX MOPOKEHBIM
OecriaTHO. YJactcss JId JIPY3bsIM BOCIOJIB30BATHCS
MpeIoKEHUEM X03siuHa Kade?

14.. B omumnumaze mo MaTeMaTuke ydyacTByiorT 12
koMaHa. CKOJNBKHUMH CIIOCOOAaMH OHU MOTYT 3aHSTh
NpU30BbIE MecTa?

CKOIBbKUMHU CITOCOOaMH MOKHO TIOCTaBUTH 8 IIalIeK
Ha YepHbIE OIS TOCKU?

15. bBpomensl nBe wrpanbHbie KocTH. Haiitn
BEPOSTHOCTH  CJICAYIOIUX COOBITHH: a). cymma
BBIMIABIIUX OYKOB pPaBHA CeMH; 0). CyMMa BBIMABIIUX
OUYKOB paBHA BOCHMHU.

16. B ypue 10 Genbrx, 15 wepnbix, 20 cunux u 25
KpacHbIX 1IapoB. BemHynu oguH map. Haiitu
BEPOATHOCTh TOTO, YTO BBIHYTHIM IIAp CHHUW WIIH
KpacCHBIN; OCIbIi, YSPHBIN WU CHHHA.

17.. ]JlBa paBHOCHJIBHBIX TIPOTUBHHKA WIPAIOT B
mraxmatbl. UTo BeposiTHEE: a). BHIMTPATh OJIHY MAPTHIO
U3 JIBYX WJIH [[BE MAPTUH U3 YeThIPeX? 0). BBIUTPATh HE
MEHee JBYX MApTUH UX YEThIpeX WM HE MEHEE TPex
naptuii w3 nATH? Huubn BO BHUMaHHE He
MPUHUMAIOTCS.

18. /InutensHOCTh JIeYeHUs OONBHBIX IMHEBMOHHEH B
cranponape (B musx): 15; 20; 18; 20; 25; 11; 12; 1
24; 23; 23; 24; 21; 22; 21; 23; 23; 22; 21; 14; 23,
15; 16; 20; 20; 16; 16; 20; 17; 17.

BrimonHuTe CTaTHCTHYECKYIO OO0pabOTKY NaHHBIX II0

CIENYIOIIEH CXEMe. BBINOJHUTh  PaHXUPOBAHHE
MpU3HAKa u COCTaBUTh Oe3UHTEPBATBHBIIN
BAPUALIMOHHBIN psJl  pacnpeleseHus; IMOCTPOUTH
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MOJINTOH pacnpeneneHus; COCTaBUTh
PaBHOMHTEPBAJILHBIN BapUAIIMOHHBIN PsiJl, pa30UB BCIO
BapHUalnio Ha K MHTEPBAJIOB; OCTPOUTH THCTOIPAMMY
pacnpenenenus; 4. HAUTU YUCIIOBBIE XapaKTEPUCTUKU
BBIOOPOYHON  COBOKYITHOCTH: XapaKTePUCTUKU
nojokeHust  (BBIOOPOYHYIO — CpPEIHIOID,  MOJY,
MeJMaHy); XapaKTepPUCTHKH paccesiHusl (BBIOOPOYHYIO
JIMCIICPCHIO, CPETHEKBAIPATHUECKOE OTKIIOHCHHE).

Caenenust o pa3padoTke U yTBepKIeHHH padoyeil MPOorpaMMbl JMCIUIIIHHbI

Pabouass mnporpamma muctmmivHbl b1.0.01.08 OCHOBBI CHCTEMHOTO aHaiIW3a U
MaTeMaruueckoil 00paboTku mHboOpMamunu cocrasiieHa B coorBerctBur ¢ ®PI'OC- 3++ BO u
yrBepkeHa B komiuiekte ¢ OITOIT nanpasnenus 43.03.03A ocTuHUYHOE /1€710

Cocrasurens: Ocumnosa JILA., moreHT kadeapsl MaTeMaTUKN, GU3UKHA U

MATEMATHYICCKOI'O MOACINPOBaHUA
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