IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

HomxraocTe: upextop KITIM KemI'Y

Hata u Bpems: 2025-04-23 00:00:00 - .
MUWHUCTEPCTBO HAMHK$® DA GHREDO1ETB RIS AL B RIGQT DHAOKIBED 3a5b61df6436

OEJIEPAITMHA
denepanbHoe rocygapcTBEHHOE 0I0)KeTHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIEr0 00pa3oBaHHs
«KeMepoBCKHM roCy/1JapCTBEHHBINH YHUBEPCHTET
Ky30acckuii ryMaHUTapHO-TIEIarOrMYECKUd HHCTHTYT
®akynbTeT  MHGOPMATHKH, MATEMATHKH H 9KOHOMUKH

«YTBEPXJIAIO»
Jexan UMD
®omuna A.B.

«16» auBaps 2025 r.

Pabouyas nporpaMma JMCUHILIMHBI

51.0.01.08 OcHOBEI CHCTEMHOT'0 AHAJTH3Aa 1 MAaTEMATHYECKOH 00pa00TKH
HHpOpPMALIMHT

Hanpasnenue
43.03.03 I'ocTHHHUYHOE 110

HampaBneHHOCTS (MpohHIbL) TOATOTOBKH
«[CocTuHWYHOE JIenoy

[Tporpamma OakanaBpuata

Kpanmuduxaius BEITYCKHAKA
Oakanasp

®opma 00yueHHs
3a04Has

romx Habopa 2021

Horokyzuenxk 2025



OraasjieHue

{0 39007003 010701 01 1705 02 (S 3
1.1 DOPMUPYEMBIE KOMIIETECHITHH . ...vvveeeesnerrreeesssnsnenesssnssseseessssnseeesssnssssesssanssseeesssnnnns 3
1.2 UTHAMKATOPBI JOCTUKEHUS KOMITETCHIIMM ....vvvevvvieieiesiiie st 3
1.3 3nanus, yMmeHus, HaBBIKH (3YB) MO TUCIIUIITHHE ....ccoivvvee e siiee s 4
2 O0BEM U TPYTOEMKOCTD AUCIUIIIIMHBI IO BUJAM YYCOHBIX 3aHATHNH. DOPMBI
TIPOMEIKYTOUHOM QTTECTAIIMIH ... vvevveeasteesstenasseeesseessssessssessssessssesssssessssessssessnsessnsessnns 5
3 Y4eOHO-TeMaTU4eCKHil IIaH U COACPKAHUE JUCTIMILTHHBI ....ocvvvereverireanreereeeenns 6
3.1 YUCOHO-TEMATHUCCKHUM TITTAH ..euvvreeiurrreaaueeeesanreeesasseeesasseesssssesssseessnneeesssnsssnes 6
3.2 ConeprkaHu€ 3aHATHHN MO BUAAM YUCOHOU PAOOTBI ..vevvvvvvreiirreerireeesienessvneesnnns 7
4 TlopsimoK OlLIECHMBAHUS YCIIEBAEMOCTH U CPOPMUPOBAHHOCTH KOMIIETEHITUH
O00y4YaromIerocs: B TEKYIICH U MPOMEKYTOUHOM ATTECTALIMM «.ve.vvveernreernveeaneneesneeenes 9
5 MarepuaibHO-TEXHUYECKOE, MPOTPAMMHOE U Y4EOHO-METOANYECKOE

LR ISIO N (SLe (S350 (oA N (805 U 1040 & 05 (O 10
5.1 VUEOHAS JTUTEPATYPA +.vvveenreeinneeeineesseeessneesreeaseeasseeessneesnneesneesnneeesnneesnneessneens 10
5.2 MarepuaiibHO-TEXHUYECKOE U MPOrpaMMHOE 00€CTICYEHUE JUCHIUTUIUHBL ...... 11
5.3 CoBpemennsbie npodeccuoHanbHbIe 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE
CIIPABOUHBIE CHCTEMBI ....veseveeistiesnieeeteeessseesssessaseesnseeasseeessseesssessnbeesseesssnesssneessneens 12
6 VHbIe CBECHUS M (MITH) MATCPHAIIBI «...vvvveeisvreessssreesssseesssssensssssesssssssssssssnsssssneenns 12
6.1 IIpuMepHBIE TEMBI TUCHMEHHBIX YUEOHBIX PAOOT. . vvveiivrireiirreeeiirieeesirneesssneenns 12

6.2 IIpumepHbIEe BONPOCHI U 3aJaHus / 3aa4M 1711 IPOMEKYTOYHOM arrectauuu 15



1 Ieap AMCHMNINHBI

lleflblo Uusyuenun Oucuunﬂuubl SABJIACTCA Pa3BUTUC HABBIKOB CHCTCMHOI'O
MBIIIUICHUA CTYACHTOB U IOATOTOBKA MX K PCIICHUIO ITPAKTUYICCKUX 3a1a4 aHaJIh3a

u CHHTC3a

CHCTEM, a

TaKXKC Pa3sBUTHC

CIIOCOOHOCTH

HCIIOJIB30BaTh

MAaTCMAaTUICCKUC 3HAHUA OJI1 OPUCHTHPOBAHUA B COBPEMCHHOM I/IH(l)OpMaI_[I/IOHHOM

MPOCTPAHCTBE.

B xone m3yuenus nucuuiuivHbel 0yner cpopmupoBana kommerenuus Y K-1
(ciocobeH OCYHIECTBIATh MOUCK, KPUTHUYECKUN aHAIM3 W CHUHTE3 MH(MOpMaIuu,
MPUMEHSTh CUCTEMHBIN MOX0/ AJI PEIICHUS TTOCTABJICHHBIX 3a/1a4).

1.1 ®opmupyembie KOMIETEHINHA

Tabmuma 1 - Dopmupyemple JUCITUTIITMHON KOMIIETCHITUN

HaumenoBanue Buga HaumenoBanue Kon v Ha3BaHne KOMIIeTeHIIUH
KOMIIeTEHIIH U KaTeropuu (rpynisbi)
KOMIIeTeHIH I
YHuBepcanbHas CucreMHoe U YK-1 cnocobeH ocCylecTBIsITh IOUCK,
KPUTHYECKOE KPUTHYECKUIA aHanmu3 U CUHTE3
MBIIICHUE uHpOpMALUK, TPUMEHSATh CHUCTEMHBIH
MOAXOJ JUIsl PEIIEHUs IOCTAaBJIEHHBIX
3aja4.

1.2 MaaukaTopbl J0CTHKEHUST KOMIIeTeH NI

Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPyeMble JUCIUILITTHON

Koa u nazsanune

I/IH)II/IKaTOPBI JOCTHIKCHUSA

Z[HCII]/IHJII/IHI)I U IIPAKTHUKH,

KOMIIETeHLHHU komnerenuun no OIIOII ¢dopmupyromme
komnereHuuw OIOII
YK-1 (cmocoben | YK 1.1 Pemaer mnoctaBnenusie | B51.0.01.07 OcHoOBBI
OCYIIECTBIIATh MOUCK, | 3a/la4ll C NMPUMEHEHUEM CHCTEMHOTO | CHCTEMHOI0  aHajJau3a |
KPUTHYECKUM aHaIu3 | MOAXO0/a. MaTeMaTH4eCKoil 00padoTKu
51 cunte3 | YK 1.2 CooTHOCHUT pa3HOpOAHbIE | HH(pOpMAIUH
uHpopManuy, aBlleHuss M cuctemarusupyer ux B | b1.0.01.08 OcHoBBI
PUMEHSITh COOTBETCTBUU C TpeOOBAaHUSMU U | MPOEKTHOM AEATEIbHOCTU
CHCTEMHBI  MOAXOJ | YCIOBUAMHU 3a/1aUH. b2.0.01(Y) O3nakomuTenbHas
JUTS pemenus | YK 1.3 Mmeer npaktuyeckuii onsiT | b2.0.02(IT) Opranusanuonso-
MIOCTaBJIEHHBIX pabotel ¢ MH(OPMAIMOHHBIMH | YIpaBJICHUECKas
3a/1ay). HUCTOYHHKAMU. b2.0.03(I1n) Ipennunnomuas
VYK 1.4 Bnapeer npuemamu cOGopa, | B3.01(/) Beinycknas
CTPYKTYPUPOBaHUSA U | KBalM(UKaMOHHasA paboTa

cucTeMaTH3aluyu HHPOPMALIUH.

VYK 1.5 Nmeer npakTUYECKHI OMBIT
npeicTaBieHus — MHpopMamuu - C
MIOMOILBIO pa3IMYHBIX
MaTEMAaTHYECKUX MOJENIEH.




1.3 3nanmus, ymenusi, HaBbiku (3YB) no aucuunmiuHe

Tabmuua 3 — 3HanHus, yMeHUs, HABBIKU, POPMUPYEMBIE TUCITUITITHHON

Koa u nHazBanue HNuaukaropsbl 3nanusi, yMenusi, HaBbIkH (3YB),
KOMIIETEHIMH JAOCTHKEHHS (¢popmupyemble TUCHUNIMHON
KOMIIEeTEHI[HH,
3aKpeIJieHHbIe 3a
TUCIUTIIINHON
YK-1 (cmocoben | YK 1.1 Pemraer | 3nars:
OCYIIECTBIISTh ITOCTaBJICHHBIC 3aa4H C | - 0a30BbIC TIOHATHS W ONpEICICHUS
ITOUCK, MIPUMEHEHUEM CHCTEMHOTO aHaJIn3a KaK OCHOBBI CHCTEMHOTO
KPUTHYECKHUH CHUCTEMHOTO ITOAX0/1a. MOIX0/1a;
amamu3 u cuHTe3 | YK 1.2 CooTHOcHT | - KiaccH(PUKALUIO CHCTEM;
uHpopmanuu, Pa3HOPOJHBIC SBJICHUA | - 0OIIMEe 3aKOHOMEPHOCTH W YHHBEPCAIbHBIC
MPUMCHSITh U CHUCTEeMATH3UPYET HX | 3aKOHBI CUCTEM;
CHUCTEMHBIN MOJAX0J | B COOTBETCTBMM  C | - OCHOBBI TNPUMEHECHHS CHEIUAIBHBIX U
JUISt penieHus | TpeOoOBaHUSIMU M | CMEIIaHHBIX METOJO0B CHCTEMHOT'O aHaJIn3a JJIs
ITOCTaBJICHHBIX YCIOBUSIMU 3aJa4H. pEIICHUS TTOCTABICHHBIX 33]1a4;
3a/1ay). YK 1.3 WNwmeer | - nenu, 3amauvd M MOPUHLOUIBL CHCTEMHOTO
MPaKTHYCCKUI ONBIT | aHAJIN3A;
paboTsl C | - cozep KaHUe ITANOB CUCTEMHOTO aHAJIN3a;
HH(POPMaITMOHHBIMHU - KiIaccu(puKalmuip ~ METOJOB  CHCTEMHOTO
HCTOYHHKAMH. aHan3a;
YK 1.4 Brnageer | - ocoOeHHOCTH MOJENIUPOBAHUS U €r0 0COOYIO
pueMaMu cOopa, | poJib B CHCTEMHOM aHaJIU3E;
CTPYKTYpUPOBAaHUSA U | - IPOLIEAYPY MPOBEICHUS CUCTEMHOTO aHAJIN34,
CHCTEeMaTH3aIuH - OCHOBHBIE  CHOCOOBI  MaTeMaTHYECKOU
nH(popMaIuu. 00pabOTKHN JaHHBIX;
YK 1.5 HNmeer | - OCHOBBI COBPEMEHHBIX TEXHOJOTHH cOoOpa,
MPaKTHYCCKUI OTBIT | 0OPaOOTKH U MPEACTABICHUS HH(OPMAITUH;
MpeACTaBICHUS - CcrmocoObl TMPUMEHEHHUS MaTeMaTHYECKUX
uHhopManuu C | 3HaHU# B 00IIECTBEHHOU U TIPO(heCcCHOHATFHON
MOMOIIBIO  PA3JINYHBIX | IEATEILHOCTH.
MaTeMaTHYECKUX YMeTs:
MOJIeTIeH. - BBISBIATH CHUCTEMHBIE CBSI3M M OTHOIICHHUS

MCKAY HU3ydaCMbIMH ABJICHHUAMU, ITPpOLECCAaMU

u/unu  o0bEeKTaMH Ha OCHOBE TMPUHATOMN
napagurmsl;

- BBIICHATH M CTPYKTYpPUPOBaTh  ATaIbl
CUCTEMHOI0  aHajau3a IpU  peanu3aluu

KOHKPETHOM 3a/1a4H;

- ONpEAENATh KaTeropud TOrO0 WM HHOrO
CHUCTEMHOI'0 METO/a;

- HMCIOJIb30BaTh METOJ CHHTE3a B CUCTEMHOM
MIOAXO/IE;

- IPUMEHATH HA MPAKTUKE METOJBI CUCTEMHOTO
aHanu3a JJIsl pelIeHUs MOCTaBICHHBIX 3a/1ay;

- BBIABIATH JUAJCKTHUECKHEe U (PopMallbHO-
JIOTUYECKHE TMPOTUBOPEUYUS B AHAIMZUPYEMOM
uH(pOpMallUM C [ENbI0  OmpeleieHus e€
JIOCTOBEPHOCTH.

- OPUEHTUPOBATHCS B CUCTEME MAaTEMaTUYECKUX

3HAHWW KakK IEJOCTHBIX NPEACTABICHHUMN IS
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Kona u Ha3BaHue HNuauxkaropsl 3HaHus, yMeHus1, HaBbIKHU (3YB),
KOMIIEeTeHI[ U JAOCTUKEHM S ¢dopmupyembie TUCHUTIITHHON
KOMIIEeTEHIIHH,

3aKpeIvieHHbIe 3a
JHUCIMTITIMHOM

(dbopMUPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

- NPUMEHATH  INOHATUHHO-KATErOPUAIbHBIN
anmnapaTr, OCHOBHBIE 3aKOHBl MaT€MaTHYEeCKHX
HAyK B COIHUAJIBHOH U mpodeccrnoHaIbHOI
JIeSITEIbHOCTH;

- TOPUMEHATb  METOJIbl  MaTeMaTH4eCKOU
00paboTkn  wHGOpMAMKM  JUISI  PEIICHHS
OOIIECTBEHHBIX U TPO()ECCHOHATBHBIX 3a71ad.
Brnaners HaBbIKaMu:

- paboThl C HMHCTPYMEHTAPHEM CHUCTEMHOTO
aHaJIM3a JUIsl pelleHrs TOCTaBICHHBIX 3aa4;

- BbIOOpa MH(OPMALMOHHBIX PECYPCOB JUIS
noricka UWHGOpPMAllMu B COOTBETCTBHH C
IIOCTaBJICHHOM 3aJaucH;

- CUCTeMAaTU3aINH oOHapyXKeHHOH
uHpopMalMK,  TMOJYYEHHOM M3  Pa3HBIX
HMCTOYHUKOB, B COOTBETCTBHH C TPEOOBAHHUIMHU
1 YCIIOBUSAMH 3a7a4H;

- (opMynHpoBKM U  apryMEHTUPOBAHUS
BBIBOJIOB U CYXKJICHHI;

- UCIOJB30BaHUS MaTeMaTHYECKUX 3HAHUU B
KOHTEKCTE OOIIIECTBEHHOM u
npodeccuoHaNbHOM e TEIbHOCTH;

- MAaTEeMaTH4eCKOi 00pabOTKH HH(OPMAITHH.

2 O0bEéM U TPYIAOEMKOCTH JUCHMILUIMHBI 10 BHJaAM y4eOHBIX 3aHSITHIA.
DopMBbI MPOMEKYTOUHON ATTECTALUU

Tabmuua 4 — O6beM U TPYyLOEMKOCTh TUCIUITIIMHBI 110 BUJIaM YU4E€OHbIX 3aHATHH

. O0bém yacoB o popmam
OO0mas Tpy10eMKOCTb 1 BUABI Y4eOHO#i padoThl 110 B ——

AUCUMILINHE, IPOBOAMMbIE B Pa3HbIX hopmMax 0®0 | 0300 | 390
1 O6mas TpyA0€MKOCTh TUCHUILIMHBI 108
2 KonrtakTHas paboTa 00yuaromuxcs ¢ npernojiaBaTenem (1o 14
BHJIaM Y4€OHBIX 3aHATHI) (BCETO)
AynuTopHas pabora (Bcero): 14
B TOM YHCIIE:
JIEKIIUHU 6
NPAaKTUYECKHUE 3aHATHSI, CEMUHAPBI 8
PaKTUKYMBI
n1abopaTopHbIe pabOTHI
B MHTEPAKTUBHOU popme
B DJIGKTPOHHOU (hopme
BreaynuropHas padota (Bcero): 90
B TOM 4HCJIe, MHIUBUAYalIbHas paboTa 00yJaromuxcs ¢
npernoiaBaTeaeM
MOJIFOTOBKA KYpCOBOI paboThl /KOHTAaKTHas paboTa
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O0bém yacoB o popmam
o0y4eHust
Oo®0 | 0390 | 390

O01masi Tpy10eMKOCTb U BU/bI Y4eOHO# padoThl 1O
AUCHUILINHE, MPOBOAUMBIE B Pa3HbIX opMax

rpYIIIOBas, UHNBHUAYalbHasl KOHCYJIBTALMS U UHBIE BUJIbI
y4eOHOW NEeATENBHOCTH, IPEyCMATPUBAIOLIUE IPYIIIOBYIO WU
WHIMBHIYIbHYIO pabOTy 00yUaroIuXcs ¢ MpernoiaBareiem)

TBOpUecKas pabora (dcce)

3 CamocrositenpHast pabota oOydaromuxcs (Bcero) 90

4 TIpoMexxyTouHas aTTecTanus 00yJaromerocs 3ayer
4

3 Y4eOHO-TeMATHYeCKHH IJIAH U COJepKaHue TN CIUIINHBI

3.1 YueOHO-TEeMAaTHYECKU TIJIAH

Tabmuua 5 - YueOHO-TeMaTUUECKUH TIUIaH

Oo6mas TpymoeMKoCTh 3aHsATHIA (Jac.) dopma TeKymero
TPYAOEMKOCTh (e]ule] 300 KOHTDOJIA U
(6cezo uac.) AyIHTOpH. AymuTopH. MIPOMEKYTOYHOU
3aHATUSA CPC 3aHATHUSA CPC aTrTecTanun
JeKI. | mpakT. JeKIL. | mpaxT. yCIIeBAEMOCTH

Pa3z[em>1 1 TCMBI
JUCHHUIININHBI 110 3aHATHAM

9 Ne genenu /i

mecTp 3

Pazoen. OcHOBHBIE
[IOJIOKEHUS
CUCTEMHOTO aHAIN3a

1 |Tema. OcHOBHEIE 16 1 1 13 [1P-4
[OHATHUS CUCTEMHOI'O
a”aian3a

2 |Tema. CucreMsl u 16 1 1 13 [1P-4
uHpopManus

3- |[Tema. YnpaBienue 16 1 1 13 [1P-4
4 |cucremoit

5- |Tema. MogenupoBanue 16 1 1 13 [1P-4
6 |4 cHHTE3 B CHCTEMHOM
aHaJIn3e

Paszoen. Metonpl
MaTeMaTHYeCKOM
00paboTKu
uHpopMaLuu

7 |Tema. MatemaTnueckue 16 1 1 12 I1P-2
cpezacTBa
NpeCTaBICHUS
uHpopMaLuu

10(Tema. [IpencraBnenue 10 1 1 13 [1P-2
- |uH(popManun
12|cpenctBamu Teopun
MHOXECTB U
MaTeMaTHYeCKOU
JIOTUKHU

13|Tema. CtoxacTuueckue 16 2 13 I1P-2
- |MOJIeTH TpeICTaBIICHUS
16|u o6paboTku
uH(popMalun




\E OOmas TpynoeMKoCTh 3aHsATHI (4ac.) dopma TeKyIIero
= R TPYAOEMKOCTh 000 300 KOHTPONA #
% JUCHUIIINHBIL 10 3aHATHIM (sceco uac.) AYRUTOpH. AYZUTODH. TPOMENYTOHHOH
= 3aHATHUSL CPC 3aHATHUSL CPC aTTeCTalluu
% JICKI. | MPaKT. JIEKII. | IPaKT. yCI€BacMOCTH
16 |[TpomexxyTouHast -/4 YO-3
aTTeCTalys - 3a4eT
HUTOI'O no cemectpy 108 6 8 90
YO-3 - 3auer, [1P-2 - kouTponbsHas padora, [1P-4 — pedepat
3.2 Coaep:xkanue 3aHATHII 10 BUAaM y4eOHOH padoThl
Ta6muma 6 — ConepxaHue AUCITUTUITHHBI
No HaumenoBanue
w/n paszjiesia, TeMbl Coaep:xaHue 3aHATHSA
JAUCUHMILTUHBI
Cemectp 2
Cooepotcanue 1eKYUOHHO20 Kypca
1 OcHOBHbIE
TIOJIOKEHHSI
CHUCTEMHOT'0 aHaJI3a
11 OcCHOBHBIE TTOHSATHS [Ipenmer  cUCTEMHOro  aHaiau3a, CHCTEMHBIE  PECYpPCHI
CHUCTEMHOIO aHalu3a | o0lmecTBa, IMpeaMeTHas O0O0JacTh CHUCTEMHOIO  aHaju3a,
CHCTEMHBIE TIPOLIEAYPHI H METOBI, CHCTEMHOE MBIIIICHUE.
OcHOBHBIE MOHATUSI CUCTEMHOTO aHalu3a, MPU3HAKU CHUCTEMBI,
TUNBl TOMOJOTMH CHCTEM, pa3U4Hble (OPMBI OIMUCAHUSA
CHCTEM, 3Tallbl CUCTEMHOro aHanu3a. CyIHOCTh U NMPUHLUIIBI
CHCTEMHOT'0 IOJIX0/1A.
1.2 Cuctemsl u OcHOBHBIE THUIIBI W KJIACChl CUCTEM, MOHATHUS OOJBIIONH U
nHpOopMaIHs CIIO)KHOW CHCTEMBI, THIBI CIOXXHOCTH CHCTEM, TPUMEPHI
croco0oB ompeneneHus (OIEHKH) CIOKHOCTH. PasnuuHbie
acmeKkTel MOHATHS  "uH(popMauusa", TUIOBI U KJIAcChl
uHboOpMalMK, METOAbl U NpPOLENyphl  aKTyalu3aluu
nHpopmanuu.  PaznuuHble  crmocoObl  BBEAEGHHMS  MEpHI
U3MEpEHUsl KOJMYecTBa MH(OPMAILUK, MX IOJIOKUTEIbHbIE U
OTPHIIATEIEHBIE CTOPOHBI, CBS3b C M3MEHEHHEM HH(OPMAIIUHN B
cucTeMe, TPUMEPBI.
1.3 VYnpasienune [Ipobnembl ynpaBiaeHus cUCTeMOW (B CUCTEME), CXeMa, LIeNH,
CHCTEMOU (GYHKIMK W 3a7a9d YIPaBICHHUS CHUCTEMOH, MOHSITHE W THITBI
YCTOMYMBOCTH CHUCTEMBbI, 3JIEMEHTHl KOTHHUTHBHOT'O aHaJIM3a.
Wudopmanus u caMoopraHu3anys CUCTEM.
14 MonenupoBaHue u ITonsarue moznenu cuctembl. CriocoObl MOAETUPOBAHUS CUCTEM.
CHHTE3 B CHCTEMHOM | AHanu3 U CUHTE3. J[eKOMIIO3HIINS U arperupoBaHue.
aHaJIMn3e
2 Mertoast
MaTeMaTHYeCKOil
00paboTKu
uHpopMauu
2.1 MaremaTHuecKue MareMaTHuecKiue CpelcTBa MPEACTaBICHUS WH(POPMAIINK:
cpexacTsa TaOJMMIBI, CXeMbl, Juarpammbl, rpadukud. BusyanbHble
MIPEICTaBICHHS cpeacrtBa mpenctaBieHuss wuHpopmanmu. CHcTeMaTH3anus
uHpopMaIuu uHbopMalMM M TOCTpoeHue Tabnul. Yrtenue rpadukoB u
muarpamm. [loctpoenne rpadMkoB W IuarpaMM Ha OCHOBE
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HanmenoBanue

117121 paszaena, TeMbl Coaep:xaHue 3aHATHSA
AUCHUTLTHHBI
aHaJu3a UHQOpPMAaIIUH.

2.2 IIpencraBnenue OcHOBHbIE NTOHATHUS TEOPUU MHOXKeECTB. MHOXkecTBO. CriocoObl
uHdopManuu 3amaHusl MHOKecTB. Omepanuyd HaJ, MHOXECTBaMH M HX
CpEICTBaMHU TEOPUU cBoiicTBa. Jlornyeckue omepanud W TAOIUIBI HCTUHHOCTH.
MHO>ECTB U [TopstoK BBINOJHEHUS JIOTMYECKUX OINEpalii B CIO0XKHOM
MaTeMaTU4YeCKOU JIOTMYECKOM BBIpAKEHUHU. AHAIU3 yMO3aKkiIroueHUd. Permenue
JIOTUKH MIPOCTEHIINX JIOTUYECKUX 3a/1a4.

2.3 CroxacTuueckue Metonel pemieHUss KOMOWHATOPHBIX 3aJad Kak CpPEACTBO
MOJIeTH 00paboTKu U UHTEepIpeTanuu nHhopMauu. Pemenue TUIMOBBIX
MPEJCTaBICHUS U BEPOSTHOCTHBIX 3ajay. D1eMeHTHI u cpeacrtsa
00paboTKu MaTeMaTHYeCKOW CTaTUCTUKHU NPH 00pabOTKE U MCCIEAOBAHUHI
uHpOopMaIu JTAaHHBIX.

Cooepoicanue npaxmuyeckux 3aHAMuL

1 OCHOBBI CUCTEMHOTO
aHaIn3a

11 Onucanus, 6a3zoBble | PaccMaTpuBaroTCsl OCHOBHBIE IMOHSTHS CHUCTEMHOIO aHajIM3a,
CTPYKTYpHI U Tanbl | MIPU3HAKK CHUCTEMbI, THUIBl TOMOJOIHMH CHUCTEM, pa3IUYHbIE
aHaJIM3a CUCTEM (opMBI OIKCaHUS CUCTEM, Talbl CHCTEMHOI'O aHAJIM3A.

1.2 Knaccudukanus PaccmaTpuBaroTCsl OCHOBHBIE THIIBI U KJIACChl CUCTEM, TOHATHUS
cCHCTEM OONBIIOW M CIIO)KHOW CHUCTEMBI, THUIIBI CIIO)KHOCTU CHCTEM,

IIPUMEPHI CIIOCOOOB ONpeIeneHUsl (OLIEHKH) CI0XKHOCTH.

1.3 Cucrema, PaccmarpuBarotes pas3nuyHbIe aCIEKThbI HOHATHUSA

uHbopmanus, 3HaHug | "nHpopManmg”', TUNBl M KiIacchl HWH(OpPMAIMH, METOIBI M
IpOLelyphl aKTyaau3alMi HHPOPMALIUU.

2 MeTtoabl
MaTeMaTH4eCKOi
o0paboTku
uHpopMauu

2.1 ®opmyibl, Tabaunel, | Mcnonbs3zoBanue ¢opmyil, Tabuull, rpaguKoB U Iuarpamm JUis
rpaduKy, TMarpaMMsl | peAcTaBIeHUs] HHPOpMaIIK

2.2 Martemaruueckue Matematuka ¥ €CTECTBO3HAHUE. [lonsiTne w™mogenu wu
MOJIETH KaK CPEICTBO | MoaenupoBanus. [Ipumepsl MaTeMaTH4eCKUX MOJEIEH.
00paboTKu
uHpopMaLuu.
OyHKIUA KaK
MaTeMaTH4ecKas
MOJIETTh

2.3 Hcnons3oBanue [IpumeHeHne TEOpUH MHOKECTB JUIsl PELICHHs] MPAKTHUYECKUX
JJIEMEHTOB  TEOPHH | 3a7ad.
MHO>KECTB npu
o0paboTke
uHpopMauu

2.4 Hcnons3oBanne [Ipunoxenne  anreOpsl  BBICKAa3bIBAHMM K JIOTHKO-
3aKOHOB aJreOpsl MaTeMaTH4eCKON MPaKTHKE.
JIOTHKH JUIs paboTHI ¢
nHpopmanuen

2.5 KomOunatopHsie OcHOBHBIE 3aKOHBl KOMOHMHATOPUKH: TIPABHIIO CJIOXKEHUS,
3anayn. CriocoObl MPaBWJIO YMHOXKEHHUS, METOJ| BKJIIOYEHHUS] U HUCKIIOYECHHMS.
peleHus OcHoBHBIE  (hopMynBI ~ KOMOMHATOPUKU:  MEPECTaHOBKHU,
KOMOMHATOPHBIX pa3MenieHusi, couetanus (6e3 NOBTOPEHHI U C TOBTOPEHUSIMU).
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HanmenoBanue

13?1 pasneiia, TeMbl Conep:xxanue 3aHATHS
AUCHUTLTHHBI
3ajad. Pemienne  kOMOWHATOPHBIX ~ 3a7a4,  COOTBETCTBYIOIIUX
cnenuduke mpoPecCHOHATBHON EATEIBHOCTH, KaK CPEACTBO
00pabOTKH M MHTEpIIpeTauy HHHOpMaIuu
2.6 OnemeHTHl M MeToAbl | OOImMe cBeOeHHS O BBIOOPOYHOM METOJe: TEHEepajbHas |

MaTeMaTUYECKOH
CTaTHCTUKH TIPH
o0paboTke u

BBIOOPOYHAsI COBOKYITHOCTH; OOBEM COBOKYITHOCTH; BHJIbI
BBIOOPOK; CTOCOOBI 00pa3oBaHMs BBIOOPOK. BapuarmoHHBIN
PSIl M CTATHCTHYECKOE pacrpeseieHue BoIOOpku. [Tonuron u

HCCIIEIOBaHUH rucrorpamma 4acToT. OMnupuyecKast byHKIMsA
JAHHBIX pacnipenienienusi. UucioBble XapaKTEPUCTHKH BapUallMOHHBIX
PSAIOB.
ITpomesxyTouHas arTecTanus - 3auem
4 HOpﬂI[OK OLlCHUBaHUA ycneBaeMoCcT H C(l)Ole/IpOBaHHOCTH

KOMIIETEHIMH 00y4YaK01Ierocs B TeKylieil U NpOMe:KyTOYHOM aTTeCTAMU

JIJIst TIONOKUTENBHOM OIEHKU MO pe3yjibTaTaM OCBOCHUS JUCHUTIIMHBI
oOy4aronieMycsi HEOOXOJUMO BBINMOJIHUTh BCE YCTAHOBJIEHHBIE BBl y4eOHOM
pabotel. OreHKa pe3ynbTaToB paboThl oOydaromierocs B Oamiax (MO BHIAM)
npuBezeHa B Tabuie 7.

Tabnuna 7 - lkana u mokazarenu OlEHUBAHUS PE3yIbTaTOB yueOHON PabOThl 00yUYaIOLIUXCS 110

BUJIaM B OayuibHO-peiiTunroBoii cucreme (BPC)

Yuednan Cymma Buasbi u OueHka B arTecTanuu bansbl
padora (Buabl)| 60a/510B pe3yJabTaThl (17 Henean)
y4eOHoii padoThI
Texymas 80 JlekIMoOHHBIE 1 6anna mnocemenue 1 0-7
yaeOHast 3aHATHUS (KOHCIIEKT) |JEKIIMOHHOTO 3aHATHS
pabota B (7 3ansTHiA)
cemecTpe [TpakTueckue 1 6ana - nocemenue 1 14 - 35
(ITocemenue 3aHATUA (OTUYET O MPAKTUYECKOTO 3aHIATUS
3aHATHH O BBINTOJIHEHU U 2,5 6ayi1a — nocerenre 1 3aHATHA U
pacmluCcaHuIO U nabopatopHoit BBHITIOJTHEHHE 33/1aHU Ha 3aHSATHUH, B
BBIIIOJIHCHHE pabotsi) (14 TOM 4HCIIe, BKJIaJ] B paboTy BCcei
3aJaHUi) 3aHATHI). IPYIIIBL.
[ToaroroBka k 7 6aanoB [nan-koucrekr mo reme |0 - 7
KOHTPOJIbHBIM sanstus (1 6amn 3a 1 Temy)
pabotam
KoHntponbnbie 3a ogny KP
paboTsl (3 paboTel) |0T 6 70 7 6as0B (BemonHeHO 51 - |21-33
65% 3amaHmii)
ot 8 10 9 6a/1710B (BBITIOTHEHO 66 -
85% 3amanHmii)
ot 10 10 11 6ass10B (BEITIOJIHEHO 86
- 100% 3ananuii)
Pedepar (mo 1 CooTBeTcTBUE TPEOOBAHUAM K 16 - 18
paszzeiny) COJIEpKAHUIO U O()OPMIICHHUIO
MMCBbMEHHBIX padOT 00yUYaIOIUXCSL.
Hroro no Texymeii padore B cemecTpe 51-100
TpomexyToun |20 | Tecr. 10 6as10B (moporosoe 3uauenne)  |10-20
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ast aTTecTalus 20 6a10B (MaKCUMAJIBLHOE

(3auer) 3HAYEHUE)

HToro mo nmpoMe;KyTOYHOI aTTecTaluM (3a4€eTy) 20 GaynoB
CymMmapHasi olleHKa 10 JMCUMIIMHE:

Cymma 0ajuioB TeKyIled U IPOMEKYTOYHON aTTeCTalluu 51-100 6.

B npomexyTouHOW arrecTanuu OIEHKa BbICTaBiIsieTCs B BeoMocTh B 100-OammpHON
IIKaje ¥ B OyKBEHHOM DKBHBaJICHTE (Tabnuia 8):

Ta6mumma 8. OneHka ypoBHS YCBOCHHS TUCIMIUIMHBI M KOMIIETEHITUN

Kpurepun oneHnBaHus KOMIeTeHIHA YpoBeHb Hrorosas Onenka
ycBOEHHS OlleHKA no 100-

JUCHMILIMHBI H 0aIILHOM
KOMIIEeTeHIINii mKaje

OOyvaromuiicss HE  BIQJeeT  TEOPETHUECKUMHU
OCHOBaMH JHCIUIUIMHBI U HAyYHOIH TEPMUHOJIOTHEH,
JEMOHCTPHUPYET OTPBHIBOUHBIE 3HAHMS, HE CHOCOOCH

pemath TpakTHUecKHe NpodeccroHanbHble 3aadud, | MepBbIid He 3a4TEHO %4:;52 31
JIOITyCKAaeT MHO>KECTBEHHbBIE CYIIECTBEHHBIC OIINOKH

B OTBETaxX, HE YMEET MHTEPIPETUPOBATH PE3YIbTATHI

U JICJIaTh BBIBOJIEI.

OOyyJaromuiicss BIafieeT TEOPETUISCKUMH OCHOBaMHU

TUCIUILTAHBl M HAYYHON TEPMUHOJIOTHEH, criocoOeH 51-100
pemath TpakTHUecKhe NpodeccrHoHanbHble 3afayH, = MOPOTOBBIN 3a4TEHO SAILIOB

MOXCET MHTCPIPCTUPOBATH IMOJTYUCHHBIC PE3YJIbTAThI,
JOITYCKAacT HE3HAUYUTEIIbHBIC OIIUOKH B BBIBOJaX.

5 MaTepuajibHO-TeXHHYeCKOe, NMPOrpaMMHOe U y4eOHO-MeTOAn4YecKoe
o0ecneyeHre TUCHUIINHBI

5.1 YueOnas qurepatypa

OcHoBHas yueOHasi IuTEeparypa

1. AnekceeBa, M. b. Teopus cucteM M CUCTEMHBI aHAINU3 : YICOHUK U TTPAKTUKYM JJIS
akagemuueckoro 6akanaspuara / M. b. Anekceesa, I1. I1. Betpenko. — MockBa : 3naTenbcTBo
FOpaiit, 2019. — 304 c. — (bakamnaBp. Akanemuuaeckuit kypc). — ISBN 978-5-534-00636-0. —
Tekcrt : anextponusiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/433246

2. I'moroBa, M. 0. Maremarnyeckas o6paboTka HHPOpPMALUK : YI€OHUK U MPAKTUKYM
Ui akagemuueckoro 6akanaspuara / M. FO. I'morosa, E. A. CamoxBanoBa. — 2-e U3J., UCIIP. U
nomn. — Mocksa : U3natensctBo FOpaiit, 2017. — 347 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-00657-5. — Tekcr : onektpoHubiii // OBbC IOpaiit [caiit] — URL:
https://urait.ru/bcode/399086

JlonoJiHUTEIbHASL y4eOHAas JINTepaTypa

1. Konpaes, B. JI. CTpykTypbl U anroputMbel 00pabOTKH JaHHBIX: Y4eOHoe rocobue /
Konmaes B.JI. - Mocksa U1l PUOP, HUIl NH®PA-M, 2014. - 296 c. (Briciiee oopa3oBanue:
bakanaBpuat) ISBN  978-5-369-01264-2. - Tekcr : osnekrtponHsii. -  URL:
https://znanium.com/catalog/product/418290 (mata o6parmienus: 23.01.2020). — Pexxum nocryna:
0 TIOJIITHCKE.
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2. O'Konnop, /. UckyccTBo cucteMHOro MbluieHus: Heobxoaumeie 3HaHUsI O CHCTEMax
1 TBOPUYECKOM IMOAXOJE K pemeHuro npoodiem: Yuednoe nmocooue / O'Konnop /., Makaepmott
H., - 9-e u3n. - Mocksa :Anenuna I1a0m., 2016. - 256 ¢. ISBN 978-5-9614-5289-1. - TekcrT :
snektponnsii. - URL: https://znanium.com/catalog/product/913068 (mata oOpamicHus:
23.01.2020). — Pexum A0CTyIA: 11O MOATMKCKE.

3.. O'Konnop, . HckyccTBO cCHCTEMHOro MbIIUICHUs: HeoOXoaumple 3HAHUS O
CHUCTEMaxX W TBOPYECKOM MOJXOJIe K perieHuro mpodiem: Ydebnoe mocodbue / O'Konnop /1.,
Maxknepmort U., - 9-e uza. - Mocksa :Anbnmaa [1a6m., 2016. - 256 ¢. ISBN 978-5-9614-5289-1.
- Tekct : anexTponnsiit. - URL: https://znanium.com/catalog/product/913068 (marta obpareHus:

23.01.2020). — PexxuM AOCTYyIIA: 11O MOAIHKCKE.

5.2 MaTepuajibHO-TeXHHYECKOEe U
TUCHUTITTHHBI

NMporpaMMHOe

obecreyenmne

VYueOHble 3aHATUS MO AMCUUILUIMHE MPOBOAATCS B y4ueOHbIX aymutopusix HOU Keml['Y

coriacHo tabmure 9.

Tabmuua 9 - YueOHble ayAUTOpUH U IPOTpaMMHOE 00ecTieueHHe

HanMmenoBaHre IOMeIIeHNH /ISl IPOBEIEHUS BCEX BUIOB yueOHOI
JIeSITENbHOCTH, IPENYCMOTPEHHOM yt{GGHLIM IJIAHOM

Anpec (MecTOmoN0KeHne)
MIOMEILEHUN J1s1 MPOBEICHUS
BCEX BHUJIOB Y4eOHOIA
JIeATeIILHOCTH,
NPeayCMOTPEHHOHN yueOHbIM
TUIAHOM

604 YuebHast ayquTOpHUs IS IPOBEICHMS:

- 3aHTHI JIEKIIMOHHOTO THIIA;

- TPYIIIOBBIX U UHINBUAYAIBHBIX KOHCYIbTALN;

- TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIUu.
Cnenuaau3upoBanHas (y4yeOHasi) Medesb: JIOCKa MeJoBasd,
CTOJIBI, CTYJIbSI.

OOopynoBanue [Jisl Tpe3eHTAlMH Y4YeOHOr0 MaTepuaJa:
nepeHocHoe - HOyTOyK, 3KpaH, IPOEKTOp.

Hcnoan3yemoe mporpammHoe obecneyenue: MSWindows
(MicrosoftimaginePremium 3 year mo CyOJHIIEH3UOHHOMY
norosopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobomuo pacnpoctpansiemoe I10), FoxitReader

654079, Kemeposckas
obnacte, r. HoBOKy3HelK,
np-kT Metannypros, a. 19

(cBoOomHO pacmpoctpansemoe I10), Firefox 14 (cBoGoaHO

pacnpoctpansiemoe  [1O), Sunekc.bpaysep (oTedecTBeHHOE

cB00O1HO pacnpocTpansemoe [10).

HNutepner ¢ odecneyennem gocryna 8 JUOC.

602 KoMmnbloTepHBIii KiIacc. 654079, Kemeposckas
VYuyeOHast ayTuTOpHs U1 IPOBEICHUS: obnactb, T. HoBOKy3HeIK,
- 3aHATHHA CEMUHAPCKOro (IPaKTHYECKOI0) TUIIA. np-kT Meramnypros, a. 19
Cnenuaan3upoBanHas (y4eOHas1) Melesb: JIOCKa MeJoBasd,

kadezapa, CTOIBI KOMITBIOTEPHBIE, CTYIIbSL.

O0opynoBanue: CTallMOHAPHOE  —  KOMIBIOTEPHl  JUIA

obyyvaroruxcs (17 mit.).

Hcnoan3yemoe mnporpammHoe obecneyenue: MSWindows

(MicrosoftimaginePremium 3 year mo CyOJIMIIEH3HOHHOMY

noropopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBoOomno pacmpoctpansemoe I10), FoxitReader
(cBobomHo pacnpoctpansemoe I10), Firefox 14 (cBoGoaHO
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pacnpoctpansiemoe  [10), Sunmekc.bpay3ep (oTeuecTBeHHOE

¢BOOOIHO
BEpCHUS),

OracleVMVirtualBox (6ecrmatnas Bepcusi), MathCad (JIunienszus
NeOA1487712), MatLab (JIuenzus No592765),
AdobeReaderXI(cBob6omHO pacmpocTpaHseMoe I10),
WinDjView(cBo6oaH0 pacnpoctpansemoe [10),
HNurepHer ¢ o6ecnieyenuem gocryna B IUOC.

pacmpoctpansiemoe I10O), OpenProject (6ecruiaTtHas
Opera 12 (cBobomHo pacmpoctpansiemoe I10),

5.3 CoBpemeHHbIE npogeccuoHaIbLHbIE 0a3pl JAAHHBIX U
HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBbI

O

OIIepOCCHICKMIA ~ MareMaTWdeckuii  moptan  (MHpOpMalmUOHHAs  CHCTEMA)

http://www.mathnet.ru/

Nudopmannonnas cucreMa «kEnMHOE OKHO J0CTyNa K 00pa3oBaTelIbHBIM pecypcam -
http://www.window.edu.ru.

6 UHble cBeleHUs U (MJIH) MAaTePHAJIbI

6.1 IlpumepHbIe TEMbl MUCHMEHHBIX Y4€OHBIX padoT

Tewmsl pedepaToB mist 1 paznena

~NOoO ok, WN

aHaJIM3.
8.
aHaJm3.

9.

10.
11.
12.
13.
14.
15.
16.
17.

. CHCTEeMHBII aHaNU3 - KaK METOJI0JIOTUYECKas AUCLUILINHA.

. CucreMonorus - Kak TeopeTu4yecKas JUCLUIIINHA, TEOPUS CUCTEM.

. CUCTEeMOTEXHHKA U CUCTEMOTEXHOJIOIMKA - KaK NPUKJIaJHbIE JUCLUILIINHBL.

. [Inoxo cTpykTypupyemsie U (opMaIn3yeMble CUCTEMBI.

. CBoiicTBa cUCTEM, UX aKTyalbHOCTh U HEOOXOAUMOCTH. [Ipumepsl.

. OTalbl CHCTEMHOTI'0 aHAJIN3a, UX OCHOBHBIC LIE€JIH, 3a1a4H.

. OyHKIIMOHMPOBAHUE CHCTEM, Pa3BUTHE M CAMOPA3BUTUE CHUCTEM: CPaBHUTEIbHBIN

FI/I6KOCTI>, CBA3BHOCTb, SKBUBAJICHTHOCTE U MHBAPUAHTHOCTL CUCTEM: CpaBHI/ITeJIBHBIﬁ

Anre6pa OTHOLIEHUH KaK YHUBEPCAJIbHBIN anmapar TeOpUU CUCTEM.
KnaccugukanuonHas cuctemMa KjIaccoB CUCTEM.

Bbonbiias u crokHas cuctema - B3aMMOIEPEX0/Ibl U B3aMMO3aBUCUMOCTH.

EnuncTBO M 00ph0a pa3smIuuHbIX TUIIOB CIOXKHOCTEH.

WNu¢popmanus - 3HaHUE, aOCTpaKIMSL.

WNudopmanus - Mepa nopsijika, OpraHu3alim, pa3sHoo0paszus B CHCTEME.

WNudpopmanus - CTpyKTYpUPOBAaHHOCTH U HEOIIPENIETIEHHOCTH B CHCTEME.

OHTponus U Mepa Oecriopsisika B cucteme. MHpopmanus u Mepa nopsijaka B CUCTEME.
KBaHTOBO-MEXaHMUYECKMM W  TEPMOAMHAMUYECKMM IOAXOABI K  HM3MEPEHUIO

UHpOpMaLIUH.

18
ACTIEKTBHI.
19
20
21

. CeMaHTUYECKHE M HECEMaHTUYCCKUE MCPhI I/IH(l)OpMaHI/II/I - HOBBIC IIOAXOAbI H

. Henm, 3amaum, sTansl U npaBuiia yIpaBiIeHUs CUCTEMOM (B CUCTEME).
. YCTOMYUBOCTb CUCTEM U UX THIIbI, BUIBL.
. Koruuronorust - cuHTeTHYecKass Hayka. KOTHUTHBHBIE peEHIETKH (CXEMBbI) -

I/IHCprMeHTapI/Iﬁ IIO3HAHUs CUCTCM.

22
23

. C&MOOpFaHI/ISaHI/Iﬂ COMaJIbHO-3KOHOMHWYECCKHNX CUCTEM U UX 3HAYCHHUEC.
. AKkcuoMmaTHka caMooOpraHmu3aiiu CUCTECM.

KonTtpoabHnas padora Nel
BapuanT (o6pa3zerr)
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1.Ha pucyHke noka3zaHo U3MEHEHHUE TEMIIEPATYphl BO31yXa Ha MPOTSHKEHUU TPEX CYTOK.
[To ropu3oHTanu ykas3bIBaeTCs JaTa M BpeMs, [0 BEPTUKAIM — 3HAYEHUE TEMIIepaTypbl B
rpagycax llenbcusa. Onpenenure mo pUCYHKY HAaMMEHBIIYI0 TeMIeEpaTypy Bo3ayxa 29 Mas.

OtBet paite B rpagycax Llenbcus.
18

0000 0600 12200 1800 0000 0600 12-00 1800 00400 06500 1200 1800 0000
28 mas 20 was 30wz
2. Ha auarpamme I1oKa3aHO pacrpeselieHHe BbIIaBku Mmeau B 10 cTpaHax mupa (B

Thicsiyax TOHH) 3a 2006 roa. Cpenu nmpeacTaBiICHHBIX CTpaH MEPBOE MECTO IO BBHIMIABKE MEIU

saauManu CHIA, necaroe mecto — Kazaxcran. Kakoe mecTo 3anumMana Mumone3us?
13041 T
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3. 3armoHATH TaOIUITY:
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. Manbl Tpu MHOKECTBA:!
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=((AuB)N(BNC))\C;
b).M =(A\B)n(B\C)U(A\C).

2. Ha daxynpTere GUIONOTHU y9aTcsl CTYACHTHI, IOTYJarOIIue CTUTICHINIO, H CTYICHTHI,
HC IOoJiydaromue CTUIICHIUIO. HYCTB A — MHOXECTBO BceX CTYACHTOB (baKy.]'H:;TeTa; B —
MHOXECTBO CTYJACHTOB (baKy.]'IBTeTa, noJiyqaromux  CTUIICHAUIO. yKa)I(I/ITe, yTo CcOOOH
MIPE/ICTABISIET 00beOUHeHue, nepecedyenue i pazHocms MHOXeCTB A U B.

3. I/I306pa3I/ITC C IoMombr0 JuarpaMmMbl OTHOMICHHUE MCKAY MHOXCECTBAMU: A —

MHO’KECTBO YYEHUKOB 9 Kiacca, B — MHOkecTBO OTIMYHUKOB, C — MHOYKECTBO XOPOILUCTOB.
4. TTocTpouTh MHOKECTBO

(A\B)"(4\C)

Haiitu cnenyromue MHOXKeECTBA:

KonTtpoabnas pabora Ne2
Bapuant (o0Opazerr)
1. CoctaBUTh TaOJIUIBI HCTUHHOCTH JUIS CAEAYIOIMX (OpMYIT anredOpsl BbICKa3bIBaHUI:

a). (P>Q)—>((P>-Q)—>—P); b). (P>Q)>((P—>(Q—>R))>(P>R)).
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2. [lepeBecTH mpeAoKeHHE HA MAaTEMATUYECKUN A3BIK, TOCTPOUTH €r0 OTPULIAHHE U 3TO
oTpuIlaHue chopMyIMpPOBaTh Ha OOBIYHOM SI3bIKE:

«Ecnmu s moiiny B CTOJIOBYIO M HE YCIEI0 Ha 3aHATHS, TO Marepuan HYKHO H3y4aTb
caMOMYy».

3. Ecaim B CTPOUTENBCTBE BHEAPSIOTCS COBPEMEHHBIE METOJbl IUIAHHUPOBAHUS U
pykoBojcTBa (A), TO cTpoiiku OyayT pactu Obictpee (B), a cToMMOCTh CTpouTeabcTBa OyIeT
camwkatbes (C). B cTpouTenscTBe yke BHEAPSIOTCS COBPEMEHHBIE METOJIbI IJIAHMPOBAHUS U
pykoBozcTBa. CrenoBarenbHO, CTPOWKH OyayT pacTu ObIcTpee, a CTOMMOCTh CTPOHUTEILCTBA
Oyner camxathes. CripaBeisIuBO JIM TaKOE 3aKtoueHue?

4. PemuTh JIOTUYECKYIO 33]1a4y:

DOKk3aMeH caaBaiM uyeTbipe aburtypuenrta: Aradonos, Berkun, CapaeB u Kupees.
H3BecTHO, 9TO:!

1) nst Toro, utoOs1 AradoHoB He cnan win Betkun cnan, HeoOxonumo, yToOsl CapaeB
caan u Kupee He ciain sK3aMeH.

2) [ns toro, ytoObl He caan Capaes, a Berkun caan, Heo6xoaumo, 4To0bl Arad)oHOB He
caan wiu Kupees cian sx3ameH.

3) HeBepHo, uTo as1st TOro, 4TOOBI HE cAain AragOHOB, JOCTATOYHO, YTOOBI cnann Kupees.

Kto cman sx3amen?

KonrtpoJabHas padora Ne3

BapuanT (o06pa3zen)

1. Kak-To pa3 B BOCKpeceHbe ceMepo Jpy3el 3aluid B Kade, yCelnuch 3a OJUH CTOJIMK U
3aKa3ajlii MOpokeHoe. XO03siMH Kage cKasal, 4TO €ClIM Jpy3bsi B KaxI0€ CleAylollee
BOCKpECeHbE OYyAYT CaJAMThCS MO-HOBOMY U NEpenpoOyroT BCe CHOCOOBI MOCAAKH, TO C ITOrO
MOMEHTa OH OOe€IlaeT KOPMUTb HMX MOpPOKEHBIM OecIlaTHO. YJHacTcss JM  JIPYy3bsIM
BOCII0JIb30BaThCs MPEIOKEHUEM X0351MHA Kade?

2. B onummnuazne no Marematuke y4acTBYrOT 12 komana. CKOJBKHMH CIIOCOOaMHU OHM
MOTYT 3aHsTh IPU30BbIE MecTa?

3. CKOJBKUMH c1IOCOOAMU MOXKHO ITOCTABUTh & IIAIIEK HA YEpHBIE OIS TOCKH?

4. bpomeHsl JBe WrpajibHbIe KOCTH. HalWTH BEpOSTHOCTH CIEAYIOIIMX COOBITHIA: a).
CyMMa BBINIABIIMX OYKOB PaBHA CEMHU; 0). CyMMa BBINABIIUX OYKOB paBHA BOCHMH.

5. B ypue 10 6enbix, 15 yepHbiX, 20 cMHUX U 25 KpacHBIX IIapoB. BeiHynu oauH miap.
Haiitu BeposSTHOCTH TOTO, UTO BBHIHYTBIH IIap CUHUNA WIJIM KPACHBIH; OeIbli, YepHBIA WIIN CUHUH.

6. /lBa paBHOCWJIBHBIX NMPOTUBHUKA WUTPAIOT B IaxMaThl. YTO BeposiTHEE: a). BBIUTPAThH
OJIHY MapTHUIO U3 JIBYX WJIM JIBE MapTUU U3 4eThlpex? 0). BBIMIPaTh HE MEHEe JIBYX MapTui uX
YEeThIpEeX WM HE MEHee TpeX napTuil u3 natu? Huubn Bo BHUMaHHE HE IPUHUMAIOTCS.

KonTtpouabHnas pabora Ne4

Bapuant (o0Opa3zen)

[Ipn wu3ydyeHnun y4yeOHOM Harpy3ku ywammxcs nonpocuian 30 BOCBMUKIACCHUKOB
OTMETHUTH BpeMs (¢ ToyHocThio 110 0,1 1), KOTOpOe OHM 3aTpaTHJIM B ONpEIENCHHbIN JIeHb Ha
BBIIIOJIHEHME IOMalTHUX 3aaanuil. [lonydnnm cienyromue qaHHble:

2,7 2,5 3,1 31 3,4 16 1,8 4,2 2,6 34

3,2 2,9 19 1,5 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 BapuaAITMOHHBIN PsT paclpeleICHHUS.

2. [TocTpouTh CTATUCTHUYECKUU PSIT paclpeaeiicHusI.

3. [TocTpouTh HMHTEpBANBHBIN psn pacmpeneneHus. s 3TOro ycTaHOBHUTH, Ha Kakoe
Konu4ecTBO KiaccoB K pazOouBaercs qaHHBIN psii HAOTIOACHUI:

K=1+3,322IgN, riae N — o6beM BBIOOpKH

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

max—Xmin

o X
Haiitu mmpuny kiacca h: h= =
WHTepBanIbHBIN Psili paclpeie/iCHUs] IPEJCTABUTD B BUJIC TaOIUIIBI
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Knacc epanuy

Yacmoma n;

4. TTocTpouTh MOJIUTOH PaCHpEeeICHUs, UCTIONb3Ysl Pe3yIbTaThl ITyHKTA 2.
5. [locTponTh rUCTOrpaMMy pacupeeeHus

czpanuy

Knac

ni/h

6. Berunciute BRIOOpOYHOE c?enHee CTaTHUCTUYECKOTO psija.

7. Beiaucnuth gucnepcuio S

SZ

o ¢opmyie:

k

1 T2

HZ(xi - X)'n;
=1

8. HaiiTi cpeanee KBagpaTHYeCKOe OTKJIOHEHHE S.
9. Haiitu moxy Mo u Meauany.

6.2 IlpuMepHble BOMpochl U 3agaHusi / 3agadyu AJs NPOMEKYTOUHOI
arrecTaumMu

Ta6mmna 10 - IlpumepHbie TeOpeTHYECKHE BOITPOCH! U MPAKTHUECKUE 3a/IaHM K 3aUeTy

Paznemnnl
U TEMEI

IIpumepnbIE
TEOPETUYECKNE BOMPOCHI

HpHMepHLIC IPAaKTUYICCKUC 3aa4Yr

1. OCHOBBI CHCTEMHOTO aHAJIN3a

OcnoBubl | 1.Yt0 Takoe cucremusiii | 1.KakoBsl moacuctemsl cuctemsl "BY3"? Kakue cBsizu
e noHsATus | aHanu3? 2.YUTo BXOAUT B | MEXKIY HUMH CYIIECTBYIOT? OnucaTh UX BHEUIHIOK U
CUCTEMHO | NIPEAMETHYIO 00JacTh | BHYTPEHHIOIO cpeny, CTpykTypy. Kmaccudummponars
ro CUCTEMHOT'0 aHaJInu3a? (c mosicHeHHsIMH ) TToicucTeMbl. OnUcaTh BXOJ, BBIXO/,
aHaiu3a 3.KaxoBsl OCHOBHBIC | I1€JIb, CBSI3U YKa3aHHOW CHUCTEMBI U €€ TIOJICHCTEM.
CUCTEMHbIE MeToAasl U | HapucoBaTh TOMONOTHIO CUCTEMBI.
npouenypsi? 2.IlpuBecTy mpuUMep HEKOTOPON CUCTEMBI, yKa3aTh €€
4.Yto0 TaKkoe LEJb, | CBA3U C OKPYXKAIOIIEH Cpeoil, BXOJHbIE U BBIXOIAHBIC
CTPYKTYpa, CHUCTEMa, | MapaMeTphbl,  BO3MOXKHBIE  COCTOSIHUSI ~ CHCTEMHI,
MOACUCTEMA, 3ajmayva, | moacucteMbl. [loscHUTH, Ha 3TOM mpumepe (T.e. Ha
peuieHne 3a/lauM, | IpUMEpe OJIHOM W3 3a]ay), BOSHUKAIONIMX B JaHHOM
npobiema? CUCTEME KOHKPETHBIA CMBICI TOHATHA 'pemuThb
5.KakoBsl OCHOBHbIE | 3aauy" u '"pemenue 3amaun". IlocTtaBuTh OJHY
MpPU3HAKA W  TOMOJIOTUU | MPOOIEMy AJis TONH CUCTEMBI.
cucrem? 3.IlpuBectn Mopdoaoruueckoe, HHHOPMALMOHHOE M
6.KakoBel uX OCHOBHBIC | QYHKIIMOHAILHOE OMUCAHUS OJHOWU-ABYX CHCTEM.
TUITBI OTTICAHU? SBistorest M 3TH CHCTEMBI TUIOXO
7.KakoBbl 3Tanbl | CTPYKTYPUPYEMBIMU, JI0X0 dbopManu3zyeMbpIMu
CHUCTEMHOT'O aHaimza? | cucreMaMu? Kax MOXHO YIIYUIIUTh 170'¢
KakoBbl OCHOBHBIE 337]a4M | CTPYKTYPUPOBAHHOCTH U (JOPMAIIU3yEMOCTh?
ATUX ATAIOB?
Cucremnr | 8.Kak xnaccudunupyrores | 4.IlpuBect mpuMep OTHOW-IBYX CIOMKHBIX CHCTEM,
u CUCTEMBI? MOSICHUTh TIPUYWUHBI W THUIT CJIIOKHOCTH, B3aHMOCBS3b
unpopma | 9.Kakas CHUCTEMa | CIIO)KHOCTEW  pa3Nu4yHOro THIA. YKa3aTb Mepbl
U Ha3bIBaETCS 0ombI10#? | (TIPHEMBI, MIPOIIeTYPHI) OLICHKU CJIOKHOCTH.
CJIOKHOM? [Toctpouts 3D-, 2D-, 1D-cTpyKTyphl CIOXKHBIX
10.Yem ompezaensiercd | cucrem.  Caenatb  PUCYHKH,  HIUTIOCTPUPYIOLIUE
BBIYMCIIUTENIbHAS OCHOBHBIE CBSI3U.
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(cTpykTypHas,
JTUHAMUYECKAs )
CJII0KHOCTh CUCTEMBI?
11.IlpuBenure npUMEpHI
TaKUX CHUCTEM.

12.Yto TaKoe
unpopmanus’? Kak
KJaccupuupyercs
unpopmanus’? Yem

oTnuyaeTcs HH(popManus
OT cOO0IIeHM?
13.KakoBs1 OCHOBHEIC
SMITUPUYECKUE METO/BI
noydeHust uadopmanuu?
14 . KakoBsl OCHOBHBIC
TEOPETHYECKUE  METOJIbI
noJry4eHus uHpopmanuu?

5.BbiOpaB B KauecTBe MEpHI CIOKHOCTH HEKOTOPOH
HKOCHUCTEMBI MHOrooOpa3ue BHJIOB B HEH, OLIEHUTbH
CJIO)KHOCTB (MHOTO00pasne) CUCTEMBI.

6.IIpuBecTy NMpUMEpP OLICHKH CIIOKHOCTH HEKOTOPOTO
¢dparmenra JUTEPATYPHOTO (My3BIKaJIBHOTO,
JKUBOITMCHOI'0) IPOU3BEJCHHUS.

7.1 3amaum  pelieHus KBaJApPAaTHOIO YPAaBHEHUs
yKa3aTb BXOJHYIO, BBIXOAHYI, BHYTPHUCHUCTEMHYIO
UH(POPMALINIO, NX B3aUMOCBSI3H.

8.IlocTpouTh TaKTUKYy H3ydeHUs (UCcIelOBaHMSA)
ANUAEMUU TPUIINA B TOPOJE TOJIBKO AIMIMPUUECKUMU
(TeopeTHYECKMMHU, CMELIaHHBIMH) METOIaMU?
9.OMnupuyeckumMu  (TEOPETUYECKUMH, AMIIMPUKO-
TEOPETUYECKMMHU) METOJaMH MOJIY4YUTh MH(OPMAIIHIO
0 1orozie (ONMILIUTE B OOIIKX YepTax MOIXO/bI).

2. MeTopl MaTeMaTHUECKON 00paboTKN HHOpMALHH

Maremaru | 15.Tabmuma kak cpenctso | 10. Ha  jgmarpamMMe  1MOKa3aHO — pacrpeieiieHue

YecKue CUCTeMAaTH3alNH BBITNIaBKU Meau B 11 cTpanax mupa (B ThICA4aX TOHH)

cpeactBa | HH(OPMAIIHH. 3a 2009 rox. Cpenu mpeacTaBIEHHBIX CTpaH IEpBOE

npencraB | 16.Cxembl u UX | MECTO TO BBIIUIABKE MEAHU 3aHUMalo Mapokko,

JeHUs IIPUMEHEHHE pu | ontuHHaanaroe mecro — bonrapusa. Kakoe wmecto

uHpopma | pemieHUU npukiaaHeix | 3anumana KHP?

uH 3aj1au. 100

17.I'paduku Kak CpencTBO :;

IIpeICTaBICHUS a0 —

uHpopManuu 0

18.®yHKkHs KaK =l _ 1 -

MareMaTudeckass MOJECIb _a@‘& g‘i*'j e (?:5& ,‘39"" ‘:?@F -«p.?*q' q:-:'-“q“ ,q;?‘? @:.'J‘H' o
peanbHBIX MPOIIECCOB. a_c'ﬁ' Ll SR - @@“‘F @ﬁ AF A8

[MpencraB | 19.Pemenue sormueckux | 11. B kmacce 25 uemoek. M3 Humx 15 uyenoBek

JIEHUE 3ajJ]au C MOMOIIBIO TaOJMUI] | MOCEIIAIOT CHELKYpPC MO aHIIuilckoMy s3bIKy, 14

uapopma | 20.IlpencraBnenue YEJIOBEK MOCEIIA0T CIIEIKYPC 10 HEMEIIKOMY SI3BIKY, 6

1002078 uH(pOpMallUd Ha S3BIKE | YEJOBEK HE XOIAT Ha CHenKypchl. CKOJIBKO YelOBEK

CPEICTBA | TEOPUU MHOKECTB. MOCEIIAET J1Ba cuernkypca’?

MU 21. BrickaspiBanus. | 12. PemuTh Toruueckyo 3a1auy:

TEOpUH Omneparuu HaJ | DK3aMeH CJaBaJiM 4YeThIpe adutypueHTa: AradoHOB,

MHOKECTB | BbICKa3biBaHUsAMH U uX | Betkun, Capaes u Kupees. 13BecTHO, 4TO:!

51 CBOMCTBA. 1) Jns toro, urobsl AragoHoB He chan wiu Berkun

MaTematu | 22.DopMyIbl JIOTHKH | call, Heobxonumo, utoOsl CapaeB cnan u KupeeB He

qecKOU BBICKA3LIBaHUH. cIai PK3aMeH.

JIOTUKHU PaBHocunbHOCTE popmyn. | 2) [nst Toro, urodsr He cnan Capaes, a Betkun chan,
HeoOxoaumo, uTo0sl AradoHOB He cian wim Kupees
call DK3aMEH.

3) Hesepno, 4to aiis Toro, 4To0bl HE ciaan AradoHOB,
JIOCTaTO4HO, 4T0ObI can Kupees.
Kto cman sx3amen?

Croxactu | 23.Ilonarue 13. TlocuuTaiite yncno OykB B Bamem mmeHu, mycThb

YECKue KOMOWHATOpPHOM  3amadu. | 3To uucio paBHO N. [locuuraiite uncio OykB B Bamei

MOJIeNTU OcHOBHBIE 3JIEMEHTHI | pamMuianu, 3To Oynmer uucno M. MU, Hakonern,

npescTaB | KOMOMHATOPHKH. nocuuTaiite uuciao OykB B Bamem otuectBe. D10
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JICHUSI U
00paboTk
u
nHpopma
UH

24, O6paboTtka
nH(pOpMaIUK C TTOMOIIBIO
pelneHrsi KOMOMHATOPHBIX
3a1a4

25. OOmme CcBEACHHUS O

BBIOOPOYHOM METOJIC:
reHepayibHasl u
BBIOOpOYHAS

COBOKYITHOCTH; 00BeM
COBOKYITHOCTH; BUJIBI
BBIOOPOK; CHOCOOBI

o0pa3oBaHMs BEIOOPOK.

26. BapuanmoHHblil psn u
CTaTHUCTUYECKOE
pacmpeseieHue BEIOOPKH.
27. [Tonuron u
TUCTOrpaMMa YacToT.

28. Yucnosbie
XapaKTePUCTHKU
BapHAIIOHHBIX PSIJIOB.

29. HcnonszoBanue
dbopmyn TEOPUH
BEPOATHOCTEMN TS
pelieHus MIPUKIIATHBIX
3aad.

gucio L. Bo Beex ycnoBusx 3amay ganee N, M u L —
3TO Te caMble yncia. Hanummure oTBeT.

ITpumep pewenus: Banos MBan MBanosuu. N = 4, M
=6,L=8.

3agaua 1. B xmacce N +M +L nereit. Mapbs
MBaHoBHa pemwia OTHPAaBUTh TPOMX U3 HUX HA
OJUMITMAy N0 JTUHIBUCTHKE. CKOIBKUMH CIIOCOOaMHU
3TO MOYHO CJlIeJaTh?

3agaua 2. CKOJIBKO pa3JIMYHBIX CJIIOB  MOXHO
COCTaBUTb, IepecTaBisis OYKBBI a) B BallleM UMEHHU? b)
B cioBe «CITOCOBHOCTDb»?

3anaua 3. B koHIUTEpCKOH JTaBKE MPOJAIOT KOH(ETHI
4 coproB: «IItnuse monokoy, «Tprodens», «CeBepHoe
Cusiaue» u «['punbsix». CKOIBKMMH CIIOCOOAMU
MOHO KynmuTh N +M koHbpeT?

3anaua 4. Pota u3 M + L congar BbICTpoeHA B Psijl.
CKOJBKHUMH CHIOCO0AaMH MOKHO TEPECTaBUTH COJJIAT,
TakK, 4YTOOBI JBa KOHKPETHBIX COJAATa CTOSUIN PSIIOM?
2. Kak-To pa3 B BOCKpECEHbE CEMEpO JApYy3ei 3allIf B
kade, ycemuch 3a OOUH CTOJNUK U  3aKazaiu
MOpOXeHoe. X035 MH Kae cKazai, 4To ecliu JAPY3bs B
KaXKJ0€ CIeAYIoIee BOCKPECEHbEe OYIyT CalUThCS MO~
HOBOMY M TIEpPETpOOYyIOT BCE CIIOCOOBI MOCAIKU, TO C
ATOr0 MOMEHTa OH 00elaeT KOPMUTh UX MOPOKEHBIM
OecraTHO. YjaacTtcs JIMd JPY3bsIM BOCIIOJIb30BaThCS
npeyioKeHneM xo3siuHa Kade?

14.. B onummnuaze mo MareMaTHKE y4dacTBYIOT 12
koMaH. CKOJIIBKHMMH CIIOCOOAaMU OHHU MOTYT 3aHSTh
IIpU30BbIE MecTa?

CKOIBbKUMHU CITOCOOAMH MO>KHO TIOCTABUTH 8 HIAIIeK
Ha YepHbIE MO T0CKU?

15. Bpomensl 1Be wurpanbHble KocTu. Haiftu
BEPOATHOCTH CIEAYIOLIUMX COOBITMH: a). cymma
BBINABUIMX OYKOB paBHAa ceMM; 0). CyMMa BbIMABIIUX
OUYKOB paBHa BOCBMH.

16. B ypue 10 Gensix, 15 yepHbix, 20 cuHux u 25
KpacHbIX mapoB. BemHynu oauH  map. Haitn
BEPOATHOCTb TOTO, YTO BBIHYTHIM IIap CUHUM WU
KpacHBIN; OeIblii, YepHBIN U CUHUH.

17.. JlBa paBHOCHIIBHBIX MPOTUBHUKA WIPAIOT B
maxMaTel. UTo BeposTHEE: a). BBIUTPATh OJHY MapTHIO
U3 JIBYX WJIM JIBE MapTHU U3 YeTblpex? 0). BRIUTpaTh HE
MeHee JBYX MapTHIl WX YEeThIPeX WM HE MEHEe Tpex
naptuidi w3 ngaru? Huybm BO BHHMMaHuE He
IIPUHUMAIOTCS.

18. JImuTenpHOCTh JIeYeHUs OOJNBHBIX MTHEBMOHHEU B
craronape (B aHax): 15; 20; 18; 20; 25; 11; 12; 13;
24: 23; 23; 24; 21; 22; 21; 23; 23; 22; 21; 14; 14; 22;
15; 16; 20; 20; 16; 16; 20; 17; 17.

BrimotHUTE CTAaTUCTHYECKYIO O00pabOTKY MaHHBIX IO

CIENYIOLIEH CXeMe: BBIIOJIHUTh PaHXUPOBAHUE
IIPU3HAKA u COCTaBUTh Oe3MHTepBaIbHBIN
BAPUALIMOHHBIM pAJ  pacHpelercHus; IOCTPOUTH
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IIOJINTOH pacnpenesneHus; COCTaBUTh
PaBHOMHTEPBAILHBIN BapUAIMOHHBIN PsiJi, pa3OUB BCIO
Bapualrio Ha K HHTEPBAIOB; MOCTPOUTH THCTOIPAMMY
pacnpezneneHus; 4. HalTH YHUCIIOBbIE XapaKTEPUCTUKU
BbIOOPOYHON  COBOKYIIHOCTH: XapaKTEPUCTUKHU
MOJIOKEHUS  (BBIOOPOYHYIO  CPEIHIOI,  MOAY,
Me/InaHy); XapaKTepUCTUKH paccesHusl (BHIOOPOUYHYIO
JUCIIEPCHUI0, CPETHEKBAIPATHYECKOE OTKIOHEHHUE).

Caenenus o pa3padoTke U yTBeps;KAeHUH padoyeii NporpaMMbl JHCHUIINHBI

Pabouass mnporpamma mucnmmuiiHbl b1.0.01.08 OCHOBBI CHCTEMHOrO aHajin3a M
MaTeMaTH4ecKoi 00paboTku mHQOpMaIMKu coctaBieHa B coorBerctBuu ¢ ®I'OC- 3++ BO u
yrBepkaeHa B komiuiekte ¢ OITOIT nanpasnenus 43.03.03 I'ocTuHuYHOE /16710

Cocrasurens: OcumoBa JILA.. monesT kadeapsl MaTeMaTUKN, GU3UKHA U

MAaTEMATHUYCCKOI'O MOJCIMPOBAHHUA

18




