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JIucr BHeceHUs U3MEHEeHM I
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(k00 u Hazeanue Hanpasienus NOO20MOBKU / CeyuaIbHOCmu)

HanpaBJIeHHOCTH (TTpoduib) JomkoabHas 1edeKToI0THs
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Onobpena Ha 3aceJaHUN METOJMUYECKONH KOMUCCHU (aKyJIbTeTa ICHXOJIOTUHU U HeJJarOTHKU
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OCUXOJIOIruu

(mpotokom Ne7 ot 18.03.2021 1.)  3aB.xadenpoit AuCIIIl [pebenwurosa T.B.

IlepeyTBep:kaeHune Ha y4yeOHBII roa:

Ha 2022 /2023 y4yeOHbIii 101
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(npotokon YueHnoro coseta akyiabrera Ne 9 ot 07.04.2022 1.)

OpnoOpeHa Ha 3aceaHUH METOAMYECKON KOMUCCHH (DaKyJIbTeTa IICHXOJIOTHH U HEJIAarOTHKH

(mpoTokon MmeToaudeckoit komuccuu axyiaprera Ne 6 ot 04.04.2022 1.)

OpnoOpeHa Ha 3aceaHUU OOCCIICUUBAIONICH Kadeapbl JOUIKOJLHOW M CHEIUAIBLHOW IEJaroruku U
MICUXOJIOTHH

(mpotokon Ne 7 ot 24.03.2022 1.) 3aB.kadenpoit JuCIII [ pebenwuxosa T.B.

Ha 2023 /2024 yyeOHblii rog

YTBEPK/CHA YUCHBIM COBETOM (haKy/IbTeTa ICUXOJIOTHU U MEJIATOTUKH
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(nporokon meToanveckoi komuccun pakynabrera Ne 6 ot 22.03.23 1.)
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MICUXOJIOTUU

(mpotokon Ne 7 ot 16.03.23 1.) 3aB.kadenpoit AuCIII [ pebenwuxosa T.B.

Ha 2024 /2025 yyeOHblii rog

YTBEpKJCHA YUEHBIM COBETOM (haKyIbTeTa ICUXOJIOTHU U MEeIaroT KN

(nporokon YueHoro coeta paxynbrera Ne 8§ or 29.03.2024 1.)

OnobOpeHa Ha 3aceJJaHUH METOJJMUECKON KOMUCCHU (aKyJIbTETa ICHXOJOTHU U eJJarOTHKU

(nporokon MeToandeckoit komuccun akynbrera Ne 5 ot 20.03.2024 1.)

Opobpena Ha 3acenanuu oOecreynBarolled Kadenpbl JOMIKOIbHOM M CHEUWaIbHOW TNEAArOTHKH M
ICUXOJIOTHH

(npotokon Ne 7 ot 14.03.2024 r.) 3aB.kadenpoii AuCII [pebenwuxosa T.B.

Ha 2025/ 2026 y4eOHbIii rojg

YTBEpXKJCHA YUEHBIM COBETOM (DaKyJIbTeTa IICUXOJIOTHM W TENarorukd (MpOTOKON YYEHOTo cOBeTa
¢dakynbrera Ne9 or 22.04.25 1.

Onobpena Ha 3aceJaHUU METOJMUYECKONH KOMUCCHU (PaKyJIbTeTa ICHXOJIOTUHU U HEeJaroruKu

(nporokon MeToanveckoi komuccun pakynbrera Ne 5 ot 28.03.2025 1.)

OpnobpeHa Ha 3acefaHMy OOecreuuBaroie Kadeapbl IOMIKOJIBHONH M CHENMAIbHOW IEIArorukKv U
ICUXOJIOTHH

(nporokon Ne 7 ot 27.03.2025 r.) 3aB.kadenpoit AuCIIIl [pebenwuxosa T.B.
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1. lleap AUCHUNJIMHBI
]_ICJ'IBIO HN3YUCHUA AHUCHUIIINHBI SABJISICTCA Pa3BUTUC HABBIKOB CHCTCMHOI'O MBIIIJICHUA
CTYACHTOB M IOAIOTOBKAa MX K PCHICHUIO MPAKTHYCCKHUX 3ada4d aHaJIM3a MU CHHTC3a CUCTEM, a
TAaKXE pPasBUTHUC CHOCOOHOCTH HCIIOJIB30BATh MAaTEMATHUYECKUE 3HAHUS IJIs1 OPUCHTHUPOBAHHA B
COBPEMEHHOM MH(OPMAIIMOHHOM MIPOCTPAHCTBE.
B xozae n3ydenust nucuMIuiuHbl Oynet chopmupoBana komneTeHims: YK-1.

1.1 ®opmupyembie KOMIIETCHIIUN

Tabnuna 1 — ®opmupyemMble TUCHUTUIMHON KOMIIETCHIINT

MBIIIJICHHUE

Haumenoanue Buna HanmMenoBanue kareropuu Kon u HazBanue KoMOeTeHIINN
KOMIIETCHIINU (TpyIIiBl) KOMIIETEHITUI
YHuBepcaabHast Cucremnoe u kputndeckoe | YK-1  cmocoOeH  OCymIecTBISATH  TOWCK,

KPUTHYECKAHA aHaIN3 M CHUHTE3 HMHGOPMAIIHH,
MPUMEHATh CUCTEMHBIA TOIXOJ ISl PEIICHUS
IMOCTaBJICHHEIX 3aj1a4.

1.2 HHaUKATOPHI J0CTHKEHUs] KOMIIETEeHIUii
Tabnuia 2 — UnaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUH, GOopMUpyeMble TUCIUTIITMHON

nH(pOpMAaIUH.

YK-1.5. Hmeer mnpakTHYECKUH OMBIT
npeacTaBiIeHus] HHQOPMAIIUHU C TIOMOIIBIO
Pa3NUYHBIX MATEMATHUYECKUX MOJEIICH.

Kon n Ha3zBaHnue NuaukaTopsl JOCTIKEHUS KOMITETEHITHH JIuCTIUIITHHBL ¥ IPaKTHKH,
KOMIIETCHLINH no OITOIT (hopMupyroOIIHE KOMITETEHITHIO
OIIOIT
VK-1 cnocoben | YK-1.1. Pemaer nocraBnenHsie 3a4auu ¢ | Buabl MpakTHK:
OCYIIIECTBIISITh TIOWCK, | TPUMEHEHUEM CHCTEMHOTO TIOIX0/1a. — YuyeOHas mpaKTHKA.
KpuTHueckuii ananu3z u | YK-1.2. CooTHOCHUT Pa3HOpPOIHbIE Hayuno-uccnenoBarenbsckast
CUHTE3 uHpOpMAIlUH, | ABJICHUS M CHCTEMAaTU3UPYeT MX B pabora (mony4eHue
MIPUMEHATH CUCTEMHBI | COOTBETCTBHH C  TpeOOBaHUSIMH U MIEPBUYHBIX HaBBIKOB
MOAXOJ  JJs  pelIeHUs | YCIOBHUSAMU 3aauu. HAy4YHO-UCCIIE0BATEIhCKON
MIOCTaBJIEHHBIX 337134 VK-1.3. Mmeer nNpaKkTHYECKUH OMBIT paboThI)
paboTsI C WH(GOPMAITUOHHBIMA | — ITpou3sBoaCcTBEHHAS
HCTOYHUKAMH. npakTuka. [IpodunbHas

YK-1.4. Biageer mnpuemamu cOopa, TIPaKTHKA
CTPYKTYpPUPOBaHUS M CHCTEMAaTHU3aLUU

1.3 3Hanus, yMmeHusi, HaBbIkH (3YB) no gucuuninHe
Tabnuia 3 — 3HaHusl, yMeHHsI, HaBbIKU, OPMUpPYEMbIE TUCIUTIITNHON

Kon n na3zpanne
KOMIIETEHITUHT

NHaukaTops! JOCTHXKEHUS
KOMIICTCHIINH, 3aKPETUICHHBIE
3a JUCLUUILINHOMN

3Hanwus1, ymenus, HaBbiku (3YB), popmupyemsie
JUCUUIIIIMHON

YK-1 (cocoben
OCYIIECTBIISTH
[IOUCK, KPUTHUYECKUI
aHaM3 W CHHTE3
nH(popMaIuy,
MIPUMEHSTh
CHUCTEMHBIM MOJIXOA
IS peueHus
MTOCTaBIICHHBIX
3amay).

VK 1.1 Pemaet nmoctaBieHHbBIE
3a1a49u c MPUMEHEHUEM
CHCTEMHOTO MOAXO0/A.

VK 1.2 CooTHOCUT
Pa3HOPOJHBIC  SIBICHUS W
CUCTEMAaTU3UPYET X B
COOTBETCTBUU c

TpeOOBaHUSIMU M yCJIOBUSIMH
3aJauu.

VYK 1.3 Nmeer npakTH4ecKuit
OTIBIT paboThI c
nH(POPMAITHOHHBIMH
HCTOYHHUKAMH.

3HaTh:

— 0a30BbI€E TIOHSTHS U OMpeacJICHNUA CUCTEMHOI'O
aHaJ3a Kak OCHOBBI CHCTEMHOTO TIOJIX0/12;

— KJIaCCU(PHKALHUIO CHCTEM;

— o0mre 3aKOHOMEPHOCTH W yHHBEPCAIbHBIE
3aKOHBI CHCTEM;

— OCHOBBI ~ NPHUMEHEHMs  CIEUMAIBHBIX U
CMEIIaHHBIX METOJOB CHCTEMHOIO aHajIH3a
IJId pEIICHUA IMOCTABJICHHBIX 3a/1a4;

— LenW, 3aa4yd W I[PUHLUIBI CHUCTEMHOIO
aHau3a;

— CcoflepyKaHHe 3TAllOB CUCTEMHOTO aHAIN3a;

— KJIaccupHKaLHI0 METOJI0B CHCTEMHOTO




Kon 1 Ha3zpanne
KOMIIETEHIINHU

NHnukaTopsl TOCTUAKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCLUILUINHON

3uanus1, ymeHus, HaBeIkH (3YB), popmupyemeie
JUCIATIINHON

YK 1.4 Bmameer mnpuemMamMu
cbopa, CTPYKTYpHpPOBaHUS U
cUCTEeMaTH3aluH
nHPOPMALINH.

VK 1.5 Umeer npakTuuecKuit
OTIBIT NpeACTaBICHUS
uHpOpMALMK C  TIOMOUIBIO
Pa3TMYHBIX MAaTEeMaTHYECKUX
MOJEJIEH.

aHam3a;

— OCOOEHHOCTH MOJIETHPOBAHHUS U €ro 0coOyIo
POJIb B CHCTEMHOM aHAIIU3E;

— TpoLEAYpY MPOBEACHUSI CHCTEMHOI'0 aHAJIH3a;

— OCHOBHBIC CIOCOOBI MaTeMaTH4eCcKON
00pabOTKH TaHHBIX;

— OCHOBBI COBPEMEHHBIX TEXHOJIOTHI cOopa,
00pabOTKH ¥ MpeACTaBICHUS HHPOPMAITHH;

— CIOCOOBI  TPUMEHEHHSI ~ MaTeMaTUYCCKUX

3HAHUN B 00IIIeCTBEHHON u
PO ECCHOHATTEHOM NeITeTLHOCTH.
YMmeTh:

— BBISBIATh CHCTEMHBIE CBS3M M OTHOIICHHUS
MEXJly U3y4aeMbIMHU SIBIICHUSMH, MIPOLIECCAMHU
W/ua  O0bEKTaMH Ha OCHOBE MPHHATON
napajurMel;

— BBIIENATH M CTPYKTYpUpOBaTh  3TaImbl
CUCTEMHOTO  aHalM3a I@pH  pealu3aliu
KOHKPETHOH 3aJ1a4H;

— OmpeAensaTh KaTeropud TOTO0 WIM HWHOTO
CHUCTEMHOTO METOJIa;

— HCIONB30BaTh METOJ CHHTE3a B CHCTEMHOM
MOJIXO/IC;

— MpPUMEHATh Ha MPaKTUKE METOABI CHCTEMHOIO
aHaJIN3a I PELCHMs] TIOCTABICHHBIX 33124,

— BBIBJSITH  JTHAJICKTHYECKHE H  (OpPMaIbHO-
JIOTHYECKHE MPOTHUBOPEUHS B aHAIM3UPYEMOI
nHpOpPMALMK C LENbl0 OnpeAesieHus: eé
JIOCTOBEPHOCTH.

— OpPHUEHTHPOBATHCS B CUCTEME MAaTEMaTHYECKUX
3HAHUW KakK I€JOCTHBIX MPEACTABIECHUN sl
(hopMHUPOBaHUS HAYYHOT'O MUPOBO33PEHHUS;

— IIPUMEHATH MOHATUIHO-KATErOPUAJIbHBII
amnmapaT, OCHOBHBIE 3aKOHBI MaTEMaTHYECKUX
HayK B COLMaJbHOH U mpogeccHOHaIbHOU
JEATENBHOCTH;

— MPUMEHATH METOIBI MaTeMaTHYECKOM
00paboTku  wHpOpMAH Uil pEIICHHS
OOIIECTBEHHBIX U MPO(ecCHOHATBHBIX 3a1aY.

Baagern:

— HaBBIKaMH pabOTBI € HMHCTPyMEHTapHeM
CHUCTEMHOTO aHaJIn3a I ¢ peleHus
[TOCTaBJICHHBIX 3a]1aY;

— HaBbIKaMHU BbIOOpa WHPOPMAITMOHHBIX
pecypcoB g moucka wuHpOpManMUd B
COOTBETCTBMH C TIOCTaBJICHHOW 3aauei;

— HaBBIKAMH CHUCTEMaTH3alid OOHAPYKCHHOU
nHpOpPMALMK, TOJYYEeHHOH W3  pasHbIX
HCTOYHUKOB, B COOTBETCTBHHU C TPEOOBAHUSIMH
Y YCJIOBHSMH 33Ja4H;

— HaBbIKaMHU (hopMyHpOBKH u
apryMEHTUPOBAHUS BBIBOJOB U CY)KJIEHUI;

— HaBBIKAMHU HCIIOJIb30BAaHUS MaTEeMaTHYECKUX
3HQHWH B KOHTEKCTe OOIIECTBEHHOH W
po¢ecCHOHANBEHON AESTENBHOCTH;




Kon 1 Ha3zpanne
KOMIIETEHIINHU

NHnukaTopsl TOCTUAKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCLUILUINHON

3uanus1, ymeHus, HaBeIkH (3YB), popmupyemeie
JUCIATIINHON

— HaBBIKAMH  MAaTeMaTHYeCKOH  0OpabOTKH
nHpOpMAaIHH.

2 O0béM u TPYAOEMKOCTh [IUCUMIUVIMHBI 1O BHAAM Y4eOHbIX

3aHATHI.

2.1 ®opMbI IPOMEKYTOUHOI aTTEeCTAIMN.
Ta6mmma 4 — O6beM U TPYJ0EMKOCTh JUCIUTUIMHBI 110 BUJAM yU4eOHBIX 3aHATHI

. O06béM vacoB o ¢popmam
OO6wias Tpy10eMKOCTh M BHBI yueOHOH paOOTHI IO JUCHUILIMHE, -
IIPOBOIMMEIE B pa3HbIX (Gopmax 090 300
1 O0mast Tpy1I0eMKOCTb JHUCITUIIIIHHEI 108 108
2 KoHrakTHas paboTa 00yJaroImuxcs ¢ mperoaaBaTeneM (1Mo BuaaM 42 14
yueOHBIX 3aHATHI) (BCEro)
AynuropHast pabora (Bcero): 42 14
B TOM YHCJIE:
JIEKITAHA 14 6
MTPAKTUYECKUE 3aHATHI, CEMUHAPHI 28 8
MPAKTHKYMBI
J1a00paTopHbIC PadOTHI
B WHTEPAKTUBHOI popme 12 2
B DJIGKTPOHHOU opme
BreaynuropHnas pabota (Bcero):
B TOM YHCJIe, HHIUBUIyaJIbHAs paboTa 00yJaroImxcs ¢
npernojiaBareneM
MOATOTOBKA KYpPCOBOH pabOThI /KOHTAaKTHasi paboTta
TPYNIIOBAs, HHANBHyaJIbHAsE KOHCYJIBTALUS U MHBIE BUJIBI yIEOHOM
NeSITENBHOCTH, MTPEyCMaTPHBAIOLIHIE TPYITIOBYIO WIIH
HHANBUAYAIBHYIO pab0Ty 00YUaIONIMXCS C MPETOIaBaTeIeM)
TBOpYecKas pabota (3cce)
3 CamocrosTenpHast pabota obyuatomuxcs (Bcero) 66 90
4 TIpomexyTouHast aTTecTanusi 00y4aronerocs 3a4er 3ayer
4 yac.
2 ceM. 7 ceM.

3. Y4eOHO-TeMAaTH4YeCKHH IJIAaH U COAEpP:KaHHue IMCLHUIIMHBI.

3.1 YueOHO-TeMaTHYECKHH IIAH
Tabmuna 5 — YyeOHo-TeMaTnyeckuil miaH ouyHoM / 3a04HON (HOpMbI 00yUEeHHs

O6rmmas TpynoeMkocTs 3aHsATHH (4ac.) o N
R OPMBI
= Tpynoé€ 0dO 300 Texymero
= |Pa3gensl ¥ TeMbl TUCHUILTUHBI MKOCTb AyI[I/ITOpH. AyI[I/ITOpH. KOHTPOJISI U
5 110 3aHATHUIM (60620 BaHSTUS BaHSITHS MIPOMEXKYTOYHON
o uac.) PC PC arTecTaluu
2 : ITeKI[. [IPaKT. UISKII. [IpaKT
ol ycneBaeMoCTH
=
Cemectp 2
Pa3nen 1. OcHoBHBIE MOJIOKEHUS 52 8 12 32 6 8 90
CHCTEMHOI0 AaHAJIH3A
1 OCHOBHBI€E IOHATHUSA CUCTEMHOTO 12 2 2 8 2 14 [1P-4
aHaiams3a

1 YO-1 - cobecenoanne, YO-2 - xomtoksuyM, IIP-2 - koHTponsHas paGota, IIP-3 acce, M3 —HHIMBHAYAIbHOE
3amanue; TC-2 - yueOnsie 3agauu, TC-3 - KOMIUIEKCHBIC CUTYallHOHHBIC 3a1a4H.

6




O6mas TpynoemMKocTh 3aHATHH (4ac.) 1
= Tpys0é 000 300 o
= TEKYILEro
= |Pa3zmensl ¥ TEMBI THCHUIUINHEL MKOCTP |AynuTopH. Ay TUTOPH. KOHTpOIS U
5 110 3aHATHUIM (60620 BaHSTUS BaHSITHS MIPOMEKYTOUHOM
5 l{ac.) ek PC PC aTTeCTaluu
= . [IPaKT. eI, [paKT yeneBaemocTa
g .
2 Cucremsl 1 HHPOPMALIHS 12 2 2 8 2 |12 I1P-4
3-4 | YnupaBneHue cucteMon 14 2 4 8 2 |14 I1P-4
5-6 | MonenupoBaHHe U CHHTE3 B 14 2 4 8 2 12 I1P-4
CHCTEMHOM aHAJIN3e
Pa3nea 2. Meroabl MATEeMATHYECKOM 56 6 16 34
00padoTKn HHpOpMAITHT
7 Tema. MaTematuueckue CpeacTea 14 2 2 10 2 |14 I1P-2
npecTaBiIeHus] HHHOpMaluu
10- | IlpeacrapneHue nHGOPMAIH 20 2 6 12 2 2 |10 I1P-2
12 | cpencTBamMu TEOPUH MHOXKECTB H
MaTeMaTUYECKOH JIOTHKU
13- | CroxacTHuecKue MOACITH 22 2 8 12 14 I1P-2
16 | mpencraBieHus U 00pPabOTKH
nHpOpMaIUN
16 | IlpomexxyTo4Has aTTeCTaIus - 3a4eT YO-3
HNTOI'O no cemectpy 108 14 28 | 66 6 8 90

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOM padoThI
Tabmuna 6 — ConepkaHue TUCITUTUIMHBI

No HaumenoBanue
i paszena, TeMbI CopeprkaHne 3aHATHS
JUCTIATLTAHBI
Cooeporcanie 1eKyuoHH020 Kypca
1 Pa3zden 1. OcrosHble nonodceHuss cCuCmemMHo20 aHAIU3d
1.1 | OcHOBHBIC TOHATHUS IIpeamer cHUCTEMHOTO aHaIM3a, CHCTEMHBIE pPECypChl O0OIIecTBa,
CUCTEMHOTO aHajm3a mpenMeTHas 00JIaCTh CUCTEMHOTO aHaju3a, CHCTEMHbBIE TPOIeIyphl H
METObI, CACTEMHOE MEIIIICHUE.
OCHOBHBIC TTOHSTHUSI CHCTEMHOTO aHAIN3a, MPU3HAKU CUCTEMBI, THITBI
TOTIOJIOTMH CHCTEM, pa3inyHble (DOPMBI OIMCAHHS CHUCTEM, 3TaIlbl
CUCTeMHOTO aHajnu3a. CYyIIHOCTh M MPUHIIUIIBI CHCTEMHOTO MOAX0/A.
1.2 | CucrteMsl 1 OCHOBHBIE THIEI U KJIACCHI CHCTEM, IOHSATHS OOJIBIION M CHOKHOU
uHpopMaIus CUCTEMBI, THIIBI CJIOXKHOCTH CHUCTEM, IIPUMEPBI CIIOCOOOB OTIPEIeICHHS
(oueHku) crnoHOCTH. PasnuuHble acrekTel MoHATHS "uH(OpManms”,
TUIBI U KJacChl MH(DOPMAILIMK, METOAbI M MPOLEAYPhl aKTyalu3al[Hiu
uHpopMaluy. PazjauuHble CIIOCOOBI BBEICHHS MEPbl H3MEPCHHS
KOJMYeCTBA HMH()OPMAIMK, WX TMIOJIOKUTENBHBIE W OTPHIATEIBHEIC
CTOPOHEI, CBSI3b C U3MEHEHHEM WH(OPMAITUH B CUCTEME, IPUMEPBI.
1.3 | Vmpasnenue cucremoit | [IpoGiieMbl yripaBieHUs] CHCTEMOM (B cUCTeME), cxeMa, Teld, (QyHKIINU
U 3a7a4dl YOPABICHHUS CHUCTEMOH, IMOHSATHE W THUITBI YCTOWYHUBOCTH
CUCTEMBI, OJJICMEHTHl KOTHUTHBHOTO aHanmu3a. WHdopmamus wu
CaMOOPTaHMU3AITUS CHCTEM.
1.4 | MoupenupoBaHHe U [TousTre Mmomenu cuctemsl. CIIocoObI MOJIETTUPOBAHUS CHCTEM.
CHUHTE3 B CHCTEMHOM AHanu3 U cuHTe3. JIeKOMIO3UIUs U arperupoBaHue.
aHaIn3e
2 Paszoen 2. Memoowvl mamemamuueckoii obpabomru ungopmayuu
2.1 | MaremaTHyeckue MareMaTHyeckue CpeliCTBa TPEACTaBICHUS HHOOpMAIMU: TaOIUIIb,
cpencTBa CXEMBI, TuarpamMmmsbl, rpauku. BusyanbHbie cpecTBa MpeACcTaBICHHS
MPEICTaBICHUS nHpopMarmu. CrucrtemMaru3anus UHPOPMAIMKA U MTOCTPOSHUE TaOJIUII.
nH(pOpMaITuu Urenue rpadukoB u quarpamm. [loctpoeHne rpadukoB 1 iuarpamMm Ha
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HaumenoBanue

J\/& paszaena, TeMbl CopneprkaHue 3aHsITHSA
i JVCLUTITUHBL
OCHOBE aHaJIN3a WH()OPMAITHH.

2.2 | IlpeacraBneHue OcCHOBHBIC TIOHATHSI TEOPHUH MHOXKECTB. MHOXecTBO. CrocoObl
HHPOPMALTUH 3agaHus MHOkecTB. Omnepanuu HajJ MHOXECTBAMH M WX CBOMCTBa.
CPEICTBaMH TEOPUU Jlornyeckue omepaumd W TaOnMOBl  UCTHHHOCTH.  [lopsaok
MHOKECTB U BBITIOJTHEHHUS JIOTHYECKHWX OMNepalii B  CJIOXHOM JIOTHYECKOM
MaTeMaTUYeCKON BEIp@OXEHHH. AHATN3 yMO3aKiOueHuil. Pemrenne mpocTedmmx
JIOTHKH JIOTUYECKHX 33/a4.

2.3 | CroxacTHueckue Mertoap!l pemeHnss KOMOMHATOPHBIX 3a7ad Kak CPelCcTBO 00paboTKH U
MOJIETI TIPE/ICTABJICHUSI | WHTepIpeTrannu wuHQOpMaluu. PeleHne THIIOBBIX BEPOSTHOCTHBIX
u 00paboTKH 3agad. OJIEMEHTBl U CPEICTBa MaTeMaTHYECKOHW CTAaTHCTHKH IIPH
nHpOpPMaLTUH 00paboTKe U UcCIeJOBAaHUH JAHHBIX.

Cooeporcanue npakmuieckux 3aHamuil

1 Paszoen 1. Ocnoswi cucmemnoeo ananusa

1.1 | Onucanus, 6a30BbIC PaccMmaTprBaroTcs OCHOBHBIE TIOHSATHUS CHCTEMHOTO aHANIN3a, PU3HAKH
CTPYKTYPBI ¥ STAIIbI CHCTEMBI, THIBI TONOJOTUU CHCTEM, pasziuyHble (OPMBI OMHCAHUS
aHaJIM3a CUCTEM CHUCTEM, ITaITbl CHCTEMHOTO aHaJN3a.

1.2 | Knmaccudwukanus cucreM | PaccMaTpuBarOTCsl OCHOBHBIE THIBI M KIIACCHI CHCTEM, TIOHSATHUS

OONBIION M CIOXKHOH CHUCTEMBI, THUIBI CIOXHOCTH CHCTEM, TPUMEPHI
C1oco00B orpeeneHus (OIEHKH) CI0XKHOCTH.

1.3 | Cucrema, uadopmanus, | PaccmarpuBaroTcst pa3nu4HbIE acleKThl MOHATHA "wHopMmarms',
3HAHUS TUTIBI U KJacchl MH(POPMALIMK, METOABI W TPOLEAYPHl aKTyaTH3alliu

nHpOpPMALIUH.

2 Paszoen 2. Memoowvl mamemamuueckoii obpabomxu ungopmayuu

2.1 | ®opmynbl, TAOTUIHL, UcnonszoBanme Qopmyn, Tabnwm, TpaduKoB © AUArpamMMm JUIS
rpaduKH, ArHarpaMMel MIpeICTaBICHUs] HHPOPMAIHX

2.2 | Maremaruueckue Marematuka U ectecTBo3HaHue. [loHATHE MOJENN U MOJICIIUPOBAHMUSL.
MOJIEIIU KaK CPEACTBO IIpumepsl MaTeMaTHYECKUX MOJENIEH.
00paboTku
nHpopmarun. OyHKIHS
KaK MaTeMaTH4yecKast
MOJIeTTh

2.3 | Ucnonp3oBanue [IpuMmeHeHne Teopur MHOXKECTB IS PEIISHUS MPAKTUIECKHUX 3a/1a4.
3JIEMEHTOB TEOpHUH
MHOXECTB npu
obOpaboTke
WHPOpPMAITUH

2.4 | Ucnonb3oBaHue [punoxenue anreOpsl BHICKAa3bIBAHHK K JIOTHKO-MaTeMaTHYeCcKOi
3aKOHOB aJIr€OphI MPaKTUKE.

JIOTHKH 17151 paboTHI €
nH(popMarueit

2.5 | KomOunaTopHbie OcCHOBHBIC 3aKOHBI KOMOWHATOPWKH: TIPABHIIO CIIOKECHHS, IMPABHIIO
3agaun. CriocoObl YMHOKEHHS, METOJI BKJIIIOUEHHS U HCKIOYeHUsl. OCHOBHBIE (hOPMYJIBI
peeHus KOMOWHATOPUKHU: TEPECTAHOBKH, pa3MelleHusi, coyeraHus (0e3
KOMOWHATOPHBIX 33]]a4. | IOBTOPEHUH W C TMOBTOPEHHsMH). Pemenne KOMOWHATOPHBIX 3a/1ad,

COOTBETCTBYIOIIUX cCHEeUU(pHUKE NPOPECCHOHATBHON AEATENLHOCTH,
KaK CpeJcTBO 00padOTKU M MHTEpIpeTanyuy HHGopManuu
2.6 | DieMeHTBbl U METOBI OO0mue cBeficHNs 0 BEIOOPOYHOM METOjIE: FeHepaibHast U BIOOPOYHAS

MaTeMaTUYEeCKOHN
CTaTUCTUKHU MIPU
o0Opabotke u
HCCIIEJOBAHNM JAHHBIX

COBOKYITHOCTH; OOBEM COBOKYITHOCTH; BHIBI BBIOOPOK; CIIOCOOBI
o0Opa3oBaHMsl BBIOOpPOK. BapuannMoOHHBIA psA HW  CTATHCTHYECKOE
pacupenenenue BbIOOpkH. [losmron W rucrorpamMma  4acToT.

OMmnupuueckas QyHKIUsS pacrpeneseHus. UnciaoBbie XapaKTepUCTHKH
BapHUAIIMOHHBIX PAIOB.

HpOMe)KyTO‘-IHaH aTTeCTalysAa — 3avem




4 TlopsinoK OLEHMBAHUSI YCIIEBAEMOCTH H

chopmupoBaHHOCTH

KOMIIETEHIMH 00y4Yaromerocsi B TeKyllei 1 NPOMeKYyTOYHOM aTTeCTalMu.
I[HSI MOJ0KHUTEITbHOM OLICHKHU I10 pE3yJibTaTaM OCBOCHUSA OUCHHUIIJIMHBI O6y‘-IaIOH_[eMyC$I

HEOOXOAMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BHUABI y4eOHOU paboThl. OlEHKa pPe3yJbTaToOB

paboTsl oOy4aromierocst B 6ayiax (1mo Buaam) mpuBeaeHa B Tadbauie 7.

Tabmuma 7 — banmabHO-peUTUHTOBasI OLIEHKA PE3YJIbTaTOB YUeOHOW pabOThl O0YJAFOIIMXCS

no Bugam (bPC)

VYuebnas padota (Cymma (Buasl u pesynbratel  |OueHKa B aTTecTaluu Banmet
(BUIBI) 0amioB  |yueOHOM pabOTHI (17 nenenp)
Texymas 80  |Jlexuumonnsle 3aHaTHA |1 6ama mocemenne | mexknuonnoro (0-7
ydeOHas paboTa (KOHCTIEKT) 3AHATHSL
B CEMECTpe (7 3amsTHiN)
(ITocemenue [pakTrueckue 3ausaTyst |1 6amn - mocemenue 1 npakrnyeckoro |14 - 35
3aHATHI 110 (OTYeT O BHINOIHEHUH  |3aHATHS
pacnucaHuio U nmaboparopHoi paboThl) |2,5 6asiia — nocemnieHne 1 3aHATHS H
BBITIOJIHEHHE (14 3ansTHii). BBITIOJIHEHHE 33/IaHUI HA 3aHATHH, B TOM
3a/1aHuil) YHCIIe, BKJIAJ B pabOTy BCEeH TPYIIITHI.
IToaroroska 7 6annoB IlnaH-KOHCHEKT IO TeMe 0-7
KOHTPOJIBHBIM sanstust (1 6amw 3a 1 Temy)
paboTtam
Konrtponsaeie pabotsl |3a ogny KP
(3 paboTbr) oT 6 10 7 6a10B (BBITTONTHEHO 51 - 65% [21-33
3aJ1aHuil)
oT 8 10 9 6ayuT0B (BBITIONHEHO 66 - 85%
3aJTaHHHN)
ot 10 no 11 6asnoB (BbInoIHEHO 86 -
100% 3amanuit)
Pedepar (mo 1 CooTBeTcTBUE TPEOOBAHUSIM K 16 -18
paszeny) COZIEPKAHUIO U O(OPMIICHHIO
MMUCHbMEHHBIX PA00T 00YYAIOIINXCS.
Hroro no Tekymeii padote B cemecTpe 51-100
IIpomexyrounas| 20 |Tecr. 10 6a/10B (TOPOrOBOE 3HAYECHHUE) 10-20
aTTecTalus 20 6ans0B (MakKCHMaJILHOE 3HAUCHHE)
(3auer)
HToro mo mpoMeKyTO4YHOI aTTecTanuu (3a4eTy) 20 OamoB
CymMMapHasi oOlleHKa M0 TUCHUTLINHE:
CymMma 0aioB TeKyIIeH U MPOMEKYTOYHOM aTTecTalluu 51-100 6.

OOyuarommemycsi Mo 3a04HON (popme OOydeHHS Ha YCTAaHOBOYHON CECCHHU  BBIJAIOTCS
33J]aHUsl B COOTBETCTBHH C TPEIYCMOTPEHHBIMH (OpMaMHU TEKYIIero KOHTpoys. [Ipumepsl
3aaHuil / 3a7a4 A TPOMEXKYTOUHOM aTTeCTally MPUBEACHHBI B M. 6 TaHHOW MPOrpaMMEbI (CM.
Tabnuiry 9).

B mpomexyTouHOl arTecTallM OLlEHKa BBICTaBisieTcss B BenomocTh B 100-6ammbHOM
mKaje 1 B OyKBeHHOM PKBUBaseHTe (Tabnuma 8)
Tabmuma 8 — CootHecenue 100-6aybHOM HIKaIbl 1 OYKBEHHOTO 3KBUBAJIEHTA OIICHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpaHHvIX u -
o8 JIUCHUIUIMHBI U Oyenka byxeennuiti sxeusanenm byxeennwiti
KOMIIETCHIIU N 9IKBUBANEHM
86 - 100 ITpoaBunHyTHIN 5 OTJIMYHO
66 - 85 [ToBbIIIEHHBII 4 XOpouIo 3auTeHo
51 - 65 IToporossiit 3 YIOBJIETBOPUTEIIHHO
0-50 IepBoiit 2 HEYJIOBJIETBOPUTEIILHO He 3aureno




5 MarepuaJIbHO-TeXHHYECKOE, IPOrpaMMHOE M Y4eOHO-MeTOAN4YecKoe

o0ecrneyeHre TUCHUILINHBI.

5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi JIuTEepaTypa
AnexceeBa, M. b. Teopus cucreM U CHCTEMHBIN aHANU3 ;| YIeOHUK U MPAKTUKYM IS

akajmemuueckoro OakamaBpmata/ M. b. Anekceea, II.I1. Berpenko. — Mocksa :
WznatensctBo HOpaiit, 2019. — 304 c. — (bakanaBp. AkaJeMHUYecKud Kypc). —
ISBN 978-5-534-00636-0. — URL: https://biblio-online.ru/bcode/433246 (mara

obpamienus: 14.02.2021). — TekcT : 3JEKTPOHHBIHA.

I'motoBa, M. }0. Maremaruueckas 00paboTka WHGOPMAIMK: YI€OHUK U MPAKTHKYM
i akagemudeckoro OakamaBpuara / M. FO. I'moroBa, E. A. CamoxBanoBa. — 2-¢ u31I.
ucnp.u gorm. — MockBa : [Opaiit, 2017. — 347 c¢. — URL: https:/biblio-
online.ru/viewer/matematicheskaya-obrabotka-informacii-399086#page/1 (mata
obpamienns: 14.02.2021). — TeKcT : 3JCKTPOHHBIIA.

JonosHuTeILHASA y4eOHAasl JUTEPATypa

. Credanora, H.JI. OcHOBBI MaTeMaTHIECKOH 00pabOTKH MHPOPMAIUH : yaeOHOE TocoOue
/ HJIL CredanoBa, B.I. CuerypoBa, O.B. Xapuronona ; Poccuiickuii rocyaapcTBEeHHBII
negarornyeckuil ynusepcutetr uM. A. U. I'epuena. — Canxt-IlerepOypr : PI'TIY um. A.
N. Tepuena, 2011. — 134 c. : cxem.,, mi. — ISBN 978-5-8064-1648-4. — URL.:
http://biblioclub.ru/index.php?page=book&id=428337 (nara oOpamenus: 14.02.2021).—

TeKcT : 3JIeKTPOHHBIH.

5.2 MarepuajibHO-TEXHUYECKOE W
TUCHUIIHHBI.

NporpaMMHoe  olecrneveHune

Y4eOHble 3aHITHSI 10 AUCHUIUIMHE TPoBoATCs B yueOHbIX ayautopusix KI'TIN KemI'V:

204 VYyebnas ayautopus (MyIbTUMEAWIHAS) IS
NIPOBEICHUS:

- 3aHATHUH JEKIIMOHHOTO THIIA;

- 3aHATHIA CEMUHAPCKOro (IPaKTUYECKOT0) TUIIA;

- TPYMIIOBBIX U MHIUBUAYaAIbHBIX KOHCYIbTALIUH;

- TEKYIIET0 KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTeCTaIiH.
CnenmnanusnpoBanHasa (y4eOHast) Melesb: JIOCKa
MapKepPHO-MEJIOBast, CTOJIBI, CTYJIbSI.

Oo0opynoBanmne: CMayuoHapHoe - KOMIIBIOTED
Iperno/iaBaTens, J0CKa HHTEPAKTUBHAS, IPOEKTOP, YKPaH,
aKycTHYecKas CUcTeMa.

Hcnoan3zyemoe nporpaMMHoe olecrneyeHnue:
MSWindows (MicrosoftimaginePremium 3 year mo
cyOnuuensuoHHomy  gporosopy Ne  1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oaHO
pactpoctpansiemoe [1O), antuBupycnoe IIO ESET
EndpointSecurity, nunensuss NeEAV-0267348511 no

30.12.2022 r.;MozillaFirefox (cB0OOTHO
pactpoctpansiemoe [10), GoogleChrome (cB0GOIHO
pacmpocTpaHseMoe I10), Opera (cB0OOTHO

pactpoctpansiemoe  I10), FoxitReader (cBoGomaHO
pacnpoctpansiemoe  I10), WinDjView  (cBoGomHO
pacipocTpaHsieMoe 110), SAnnexc.bpaysep
(oTreuecTBeHHOE CBOOOIHO pactipocTpansemoe [10).
HNuTtepHer ¢ obecnieyennem gocryna B JUOC.

654027, KemepoBckas 001acTh —
Kysbacc,
r. HoBoky3Henk, np-kt [Inonepckuid,
n.13, mom. 2
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5.3 CoBpemeHnHble  mnpodeccMOHATbHbIE  0a3bl  JAHHBIX H

I/IH(l)OpMaIIl/IOHHbIe CIIpaBO4YHbLIC CUCTEMBI.
epeyens CIIB/l u UCC no qnucumniiinHe

N

6.

DekTpoHHO-0MOaHOTeUHas cucTema «Jlanpy - http://e.lanbook.com
DJeKTPOHHO-OMOIMOTE Hasl cUcTeMa «3HaHUYM» - WWW.znanium.com
DeKTPOHHO-OMOIMOTeUHass CHUCTeMa «YHHBEPCUTETCKas OHONIMOTEKa OHJIAH
(6a3oBast yacts) - http://biblioclub.ru

DiekTpoHHO-0MOaHOoTeuHas cuctema «HOpaiiry» - https://urait.ru/

DJIeKTPOHHAST ~ TOJHOTEKCTOBash 0a3a JAAaHHBIX [EPUOAUYCCKHX HU3JAaHUU 110
o0recTBeHHBIM M r'ymManuTapHbiM Haykam OO0 «MBHCy, https://dlib.eastview.com,
Hayunast anekrponnas oubauoreka — http://elibrary.ru

MeskBy30BcKas aiekTponHas oudaunoreka (MOB) - https://icdlib.nspu.ru

OO6mepoccuiickuii ~ MareMaTH4eckuii  moprtan  (MH(GOpPMAalMOHHAs  CHCTEMa)
http://www.mathnet.ru/

HNudopmannonnas cucrema «EauHOE OKHO J0CTyIa K 00pa30BaTelIbHBIM pecypcamy -
http://www.window.edu.ru.

HNuble cBeeHns ¥ (WIM) MaTepPUAJIbI.

6.1. IIpuMepHbIe TeMbl IUCbMEHHBIX Y4eOHBIX PadoT
Temvbl pechepamos ons 1 pazdena

Noogok~wdPE

9.

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

18.
19.
20.
21.

22.
23.

CucTeMHbIH aHAJIN3 - KaK METO10JIOTHYECKask AUCLUILINHA.

CucreMonorus - Kak TeopeTudyecKast JUCIUIUTMHA, TEOPHS CUCTEM.

CucTeMOTeXHUKA U CUCTEMOTEXHOJIOTHKA - KaK MPUKJIaIHbIE JUCLHUILIUHBL.

[T10X0 cTpyKTypHpyeMbie U (OPMATU3yEMbIE CUCTEMBI.

CBoiicTBa cUCTEM, UX aKTyalIbHOCTh M HE00X0AUMOCTh. [Ipumepsl.

DTanbl CHCTEMHOTO aHAJIHM3a, UX OCHOBHBIE IIEJIH, 331a4H.

OYHKIMOHUPOBAHUE CUCTEM, PA3BUTHE U CAMOpPA3BUTHUE CHUCTEM: CPABHUTEJIbHBIN
aHaJu3.

I'n6KoCTh, CBA3HOCTD, SKBUBAIEHTHOCTh M MHBAPHAHTHOCTh CUCTEM: CPAaBHUTEIIbHBIN
aHaJu3.

Anrebpa OTHOIIEHUH KaK YHUBEpCAJIbHBIN anmnapar TEOPUU CUCTEM.
KnaccugukanuonHas cucteMa KiIaccoB CUCTEM.

Bonbias u cnoxkHasi cucTeMa - B3aMMOIEepPeXo0/Ibl U B3aUMO3aBHUCUMOCTH.

EnunctBo 1 00pb0a pa3nuyHbIX TUIIOB CIIOKHOCTEH.

WNudopmanus - 3HaHUE, aOCTpaKIHsL.

WNudopmanus - Mmepa nopsiika, OpraHu3aluu, pasHooOpas3usi B CUCTEME.

WNudopmanus - CTpyKTYpHUPOBAHHOCTU M HEOTIPEICIIEHHOCTH B CUCTEME.

DOHTponus 1 Mepa Oecriopsiika B cucteme. MHpopManus u Mepa mopsika B CHCTEME.
KBaHTOBO-ME€XaHWYECKH W  TEPMOJMHAMMYECKHH TOAXOAbI K  HM3MEPEHHIO
uH(pOopMaLUH.

CemaHTHYeCKME W HECEeMaHTHMYECKHE Mepbl MH(OpManuu - HOBBIE IMOAXOIBI U
ACTICKTEHI.

Llenu, 3aauun, 3Tansl ¥ MpaBUiia YIpaBICHUS CUCTEMOM (B cucTeMe).

Y CTONYHMBOCTD CUCTEM M MX THIIBI, BUJIBI.

Kornuronorus - cuHTeTHYeCcKass Hayka. KOTHUTHBHBIE pemIeTKH (CXEMBI) -
WHCTPYMEHTAPHIA MTO3HAHUS CHCTEM.

Camoopranuzanus ColuaIbHO-3)KOHOMUYECKUX CUCTEM U UX 3HAYCHHE.
AKCHOMaTHKa CaMOOPraHU3allll CUCTEM.

KonTpoabHnas padora Nel
BapuanT (o6pasen)
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1.Ha pucyHke noka3zaHo U3MEHEHHUE TEMIIEPATyphl BO3/1yXa Ha MPOTSHKEHUH TPEX CYTOK.
[To ropu3oHTanu ykasbIBaeTCsl JaTa W BpeMs, MO BEPTUKAIM — 3HAYCHHE TeMIepaTypbl B
rpanycax llenbcus. Onpenenure Mo pUCYHKY HAaUMEHBIIYIO TEMIIEpaTypy Bo3ayxa 29 mas.
OtBet paite B rpagycax Llenbcus.

18

00:00 06:00 12:00 18:00 0000 06:00 12:00 18:00 00:00 0600 1200 18:00 0000

28 mas 20 s 0 s
2. Ha nmarpamme mokasaHo pacrpenesieHHe BbIIaBkd meau B 10 ctpaHax mupa (B
Thicsiyax TOHH) 3a 2006 roa. Cpenu MpeacTaBiICHHBIX CTpaH MEPBOE MECTO IO BBITUIABKE MEIU
sanuMaim CHIA, necaroe mecto — Kazaxcran. Kakoe mecro 3anumMaia Muponesus?
14010 1
12300
100
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3. 3anoaHUTh 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. JlaHbI TpU MHOXECTBA:

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 (akynprere ¢uinonoruym ydvarcs CTYIEHTHI, IIOJyYaloOllWe CTUICHANI0, W

CTYJEHTBI, HE TIoNyJatolue cTunenuio. [Iyctb A — MHOXKECTBO BCeX CTYACHTOB (hakynbTera; B
— MHOXECTBO CTYACHTOB (aKyJIbTeTa, MNOJYYaIOIIUX CTUIEHIUI0. YKaXHTe, 4YTO COO0Oi
MIPEJICTABIISIET 00BeOUuHeHue, nepecevenue 1 pazHocms MHOXECTB A U B.

3. U300pa3ute ¢ mMOMOMIIBI0 JOUarpaMMbl OTHOIIEHHE MEXAYy MHOKECTBaMu: A —
MHO’KECTBO YYEHHKOB 9 Kilacca, B — MHOXk€eCTBO OTIMYHUKOB, C — MHOKECTBO XOPOIIUCTOB.

4. TTocTpoUTh MHOXKECTBO

(4\B)"(4\C)

Haiitu cnepyromue MHOXKeECTBA:

KonTtpoabnas pabora Ne2
Bapuant (o6pa3err)

1. CocTaBUTh TaOJIUIBI UCTUHHOCTH JUIS CAETYIONUX (hOpMYIT anredOpsl BbICKa3bIBaHUI:
a). (P>Q)—>((P>-Q)—>—-P); b). (P>Q)—>((P>(Q—>R))>(P>R)).

2. [lepeBecTy mpeasioKEHNE HA MATEMAaTUHYECKUI SI3bIK, TOCTPOUTH €r0 OTPULIAHHUE U ITO
oTpHIIaHue c(HOPMYITUPOBATh HA OOBIYHOM SI3BIKE:
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«Ecnmu s moiiny B CTOJIOBYIO M HE YCIEI0 Ha 3aHATHS, TO Marepuan HYKHO H3y4aTb
caMoOMYy».

3. Ecam B CTPOUTENBCTBE BHEIPSIOTCS COBPEMEHHBIC METOIbl IUIAHUPOBAHHUA U
pykoBojcTBa (A), TO cTpoiiku OyayT pactu Obictpee (B), a cToMMocTh cTpouTeabcTBa OyaeT
camwkatbes (C). B cTpoutenscTBe yke BHEAPSAIOTCS COBPEMEHHBIE METOJIbI IJIAHUPOBAHUS U
pykoBozcTBa. CrenoBarenbHO, CTPOWKH OynyT pacTu ObICTpee, a CTOMMOCTb CTPOHUTENIbCTBA
Oyner camxathes. CripaBesIuBO JIM TaKOE 3aKitoueHue?

4. PemiTh JIOTUYECKYIO 3a]1a4y:

DOKk3aMeH caaBaiM yeTbipe abutypuenrta: Aradono, Berkun, CapaeB u Kupees.
H3BecTHO, 9TO:!

1) Jnst Toro, utoOs1 AradoHoB He cran wiu Betkun cnan, HeoOxonumo, yToOsl CapaeB
caan u KupeeB He cian sK3aMeH.

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

3) HeBepHo, uTo asist TOro, 4TOOBI HE ¢l AraOHOB, JOCTATOYHO, YTOOKI caan Kupees.

KTo cman sx3amen?

KonrtpoJabHas padora Ne3

Bapuant (o6pa3err)

1. Kak-To pa3 B BOCKpeceHbe ceMepo Japy3el 3auuin B Kade, yceauch 3a OJUH CTOJIMK U
3aKasajlli MOpokeHoe. XO3siMH Kage cKas3al, 4TO €ClIM Jpy3bsi B KaxI0€ CleAylollee
BOCKpECeHbE OYAYT CaJUThCS MO-HOBOMY U MEpenpoOyroT BCE CHOCOOBI MOCAIKU, TO C 3TOrO
MOMEHTa OH oOOeIlaeT KOPMUTb HMX MOpPOKEHBIM OecIlaTHO. YJHacTcss JM  JIPYy3bsIM
BOCII0JIb30BaThCs MTPEIOKEHUEM X03s5IMHA Kade?

2. B omummnmane mo mareMaTtuke y4acTBYIOT 12 komaHa. CKOJBKHMH CIIOCOOaMHU OHH
MOTYT 3aHsTh IPU30BbIE MecTa?

3. CKONbKMMHU cI0cO0aMH MOKHO MTOCTAaBUThH § MIAIIEK Ha YEpHBIE MO JOCKU?

4. bpomieHbl ABe uUrpanbHble KOCTH. HallTu BeposSTHOCTH ClEAyHOIIMX COOBITHIL: 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. BeIHYyIM OauH map.
Haiitu BeposSTHOCTH TOTO, UTO BBIHYTBIH IIap CUHUNA WIJIM KPACHBIH; OeIbli, YepHBIA WIIN CUHUH.

6. /[Ba paBHOCWJIbHBIX POTHBHHKA MTPAIOT B maxMmarbl. UTO BeposiTHee: a). BBIMTPATh
OJIHY MapTHUIO U3 JIBYX WJIM JIB€ NMApTUU U3 4eThlpex? 0). BIUIpaTh HE MEHee JBYX MapTHH HX
YEeThIpEeX WIN HE MeHee TpeX napTuil u3 natu? Huubn Bo BHUMaHHE HE IPUHUMAIOTCS.

KonTtpouabnas paGora Ne4

BapuanT (o6paszern)

[Ipn wu3ydyenun y4yeOHOM Harpy3ku ywammxcs mnonpocuian 30 BOCBMUKIACCHUKOB
OTMETHUTbH BpeMs (¢ ToyHOCThIO 70 0,1 1), KOTOpOoe OHHU 3aTpaTWiM B ONpEJeNeHHbIN JIeHb Ha
BBITIOJTHEHHE JTOMAIIHUX 3a1annil. [lonyunnm cinegyronme qaHHbIe:

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 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. TlocTpouTh BapHAIIMOHHBIN Psi/ pacrpeaeIeHusl.

2. TlocTpoHTh CTATHCTHYECKUU PSIIT PacIIpeICTICHUS.

3. IlocTpouTh WMHTEPBANBHBIA PSNl pacmpeneneHus. J[as 3TOro yCcTaHOBUTH, Ha KaKoe
KoJu4ecTBO KiaccoB K pazOouBaeTcs maHHBIN psii HAOTIOACHUI:

K=1+3,322IgN, riae N — o6beM BBIOOpKH

B namem cnygae N=30, smaunt K=1+3,3221g30=5,9

Haiitu mupuny kinacca h: h:@

WHTepBanbHbIN psii pactipenesieHus MPEACTaBUTh B BUJIC TAOHIIbI
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Knacc epanuy

Yacmoma n;

4. TlocTpouTh MOJUIOH paclpeesieHus], HCIONb3ys PE3yJIbTaThl MyHKTA 2.
5. Iloctpouts rucrorpammy pacnpenesieHus

Knacc
2panuy

ni/h

6. BeruuciuTh BHIOOPOYHOE c?enHee CTaTUCTUYECKOTO pAJa.

7. BeUncauTh AMCIEPCHIO S
k

1 -
5% = ;Z(‘xa - X)*n,

i=1

o ¢opmyie:

8. Haiitu cpeiHee KBajpaTHYeCcKOe OTKIOHEHHE S.
9. Haiitu mogy Mo u menuany.

6.2. IlpumepHbie BONMPOCHI M 3aJaHus / 3aJa4d AJIs1 NPOMEKYTOYHOM

aTrecralnmmu
Tabmuua 9 — [IpuMepHbIe TEOpEeTUYECKHE BOPOCHI X IPAKTUIECKUE 33/IaHUS K 3a4ETy

Pasnemnsr un
TEMBI

[IpuMepHble TEopeTHUEeCcKue
BOIIPOCHI

[IpumepHBIe NpaKTHYECKHE 3312491

Pazoen 1. Ocnosol cucmemnozo ananusa

OcHoBuple | 1.Uto Takoe cucremuslii | 1.KakoBel moacucremsl cucreMbl "BVY3"? Kakne cBsasu
MOHSTUS aHanu3? 2.YTo BXOOUT B | MEXAY HHMH CyHIECTBYIOT? OmnucaTth UX BHELIHIO H
CUCTEMHOT | IIPEIMETHYIO 00J1acTh | BHYTPEHHIOIO cpeay, cTpykTypy. Kiaccuduuumposats (c
0 aHaM3a | CUCTEMHOTO aHayin3a? MOSICHEHUAMHU) ToJcucTeMbl. OnucaTh BXOJ], BBIXO/I, IIEJIb,
3.KaxoBb1 OCHOBHBIE | CBS3M YKa3aHHOM cucTeMBl M ee mojacucteMm. HapucoBaTh
CHUCTEMHBIE ~ METOAbl U | TONOJOTHIO CUCTEMEI.
npoueaypst? 2.1lpuBecTH mpuMep HEKOTOPOM CUCTEMBI, YKa3aTh €€ CBSI3U
4.Yto TaKoe LIeJIb, | C OKPY’KaroUIEH CPeAoi, BXOJHBIE U BHIXOJIHBIE APAMETPBHI,
CTPYKTYpa, CHUCTEMA, | BO3MOXHBIE COCTOSHHUS CHCTEMBI, OACUCTEMBI. [I0SCHUTH
MTOJICUCTEMA, 3aj1a4a, | HA 3TOM mpuMmepe (T.e. HA HpPHMepe OAHOM M3 3aj1auy),
pelieHue 3a1a4u, IpodiieMa? | BOSHUKAIOMIUX B JIAHHOH CHCTeMe KOHKPETHBIH CMBICI
5.KakoBbl OCHOBHBIC | MOHATHH "pemuTh 3amady” © "pelieHue 3aaayd’ .
npu3Hakd ¥ tonosioruu | [loctaBuTh 0HY poGIieMy AJIsl STOH CUCTEMBI.
cucrem? 3.IlpuBectn Mopdonoruiyeckoe, HWHPOPMAMOHHOE U
6.KakoBel UX OCHOBHBIC | QYHKIIMOHAIBHOE  ONWCAHUS  OJHOH-IBYX  CHCTEM.
THUIIBI OITCAHUIN? SIBASAIOTCS MM 3TH CHCTEMBI IIOXO CTPYKTYPHPYEMBIMH,
7.KakoBBbI 3Tanbl CHCTEMHOTO | TUIOX0  opManu3yembiMu — cuctemamu? Kak  MOXHO
aHanm3a? KakoBbl OCHOBHBIC | YIYYIIUTh UX CTPYKTYPHPOBAHHOCTH U (POPMATIH3YEMOCTH?
3aJ1a4M ITHX 3TANoB?
Cuctembl u | 8. Kak  knmaccupuuupytotes | 4.IlpuBectn mnpuMep OTHOH-OBYX CIOXKHBIX —CHCTEM,
uHpOpMaI[ | cHCTEMbI? MOSICHUTh TPUYMHBI W THII CIIO)KHOCTH, B3aUMOCBSI3b
us 9.Kakas cucrema Ha3pIBaeTCs | CIIOKHOCTEH PA3NUYHOTO THMA. YKa3arb Mepbl (IIPUEMBI,

0O0JIBIIOW? CIOXKHOMN?

10.Yem ONpeneIsIeTCs
BBIYHCIUTEIbHAS
(cTpykTypHas,
TUHAMHYECKAs) CII0)KHOCTh
CHUCTEMBI? 11.IIpuBenure
MIPUMEPHI TAKUX CHCTEM.
12.Yto Takoe wmHpopmarms?
Kax KJIACCU(DHUITHPYETCS

nponenypsl) oeHku cinoxHoctu. [locrpouts 3D-, 2D-, 1D-
CTPYKTYpHl ~ CIIOKHBIX  cucrteM. Crhenarb  pPUCYHKH,
WITIOCTPUPYIOIINE OCHOBHBIE CBSI3H.

5.BeiOpaB B KauecTBe MepHl CIIOKHOCTH HEKOTOPOM
9KOCUCTEMBbl MHOrooOpa3ue BHAOB B HEH, OLECHUTDH
CJIO’)KHOCTH (MHOTO00pa3He) CHCTEMBI.

6.IlpuBecTn TpUMEp OLEHKH CIOXHOCTH HEKOTOPOTO
(parmMeHTa IUTEPATYPHOTO (MY3BIKAIEHOTO, >KHBOIIMCHOTO)
HPOU3BEICHHS.
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nHpopmarmsa? Uem
oTIM4YaeTcss WHpopMaIus OT

coo01eHus?
13.KakoBsI OCHOBHBIE
SMIUPUIECKHUE METOIBI

noJryueHus: uHpopmanun?
14.KakoBsl OCHOBHEIE
TEOPETUYECKHE METOJIEI
noJryueHus: nHpopmanun?

7.J1n4 3amaud pelieHus KBaJpaTHOrO YpaBHEHMs yKa3aTb
BXOJIHYIO0, BBIXOJHYIO, BHYTPHCHUCTEMHYIO HWH(OPMAIHIO,
WX B3aUMOCBSI3HU.

8.IloctponTs  TaKTHKy  W3y4eHUS  (HMCCIEIOBAHWS)
SMUAEMUN TPHUNINA B TOPONIE TOJIBKO OSMIUPHIECKUMHU
(TeopeTHYEeCKUMH, CMEIIAHHBIMHU ) METOIaMU?
9.OMIMpUIeCKUMHI (TEOpETHIECKUMH, AMITHPHUKO-
TEOPETHIECKHMH) METOJaMH TMONYyYUTh WH(GOPMAIHIO O
roroJie (OMUIIKTE B OOIIUX YepTaxX MOIXOIbI).

Paszoen 2. Memoowvl mamemamuyeckoii obpabomxu uH@opmayuu

Marematn | 15.Tabmuma xak cpeactBo | 10. Ha nmarpamme mokazaHO pacHpeeiCHHE BBITUIABKH
YECKHe CHUCTEMAaTH3AINH Memu B 11 crpanax mupa (B ThIicsiax ToHH) 3a 2009 rom.
cpencTBa nHPOpPMALIUH. Cpenu npeacTaBIeHHBIX CTpaH MEpBOE MECTO MO BBIMJIABKE
npeactasn | 16.Cxembl 1 UX IpUMEHEHHE | MEIM 3aHUMaIO MapoKKO, OIMHHAALUATOE MECTO —
SHUS MIpU  perieHnr TNpUKIagHeXx | bonrapus. Kakoe mecto 3anmmana KHJIP?
uHpopMar | 3amad. |
uu 17.I'paduxu kak cpencrso |
TpeCTaBJICHUS 60
nH(bOpMaITIu '_1'“' T
20
18.®OyukIus Kak [ | (|
MaTeMaTH4yecKast MOJIEITh W 4b L P .
PEATBHBIX MPOLIECCOB. ..5‘55&# & .;S-"f ﬁf? 4 u_-"}?} .af?; -:1:@ ﬁl‘:& _,;5-"; ,‘::@}‘& =
& v 8 AR S
IMpeacrasn | 19.Pemenue noruyeckux | 11. B kmacce 25 uenoBek. M3 Hux 15 denoBek mocemaroT
€HUE 3aJ1a4 C TIOMOIIBIO TAOJIHUI] CIICLIKYPC IO aHTJIMACKOMY SI3BIKY, 14 4eloBEK IMOCEUaloT
unpopmar; | 20.IIpencraBnenue CIIEIIKypC TI0O HEMEIIKOMY S3BIKYy, 6 YeIIOBEeK HEe XOIAT Ha
un nHbopMauK  Ha  s3bIKe | crenkypchbl. CKOMBKO YEJIOBEK MOCEIAeT ABa CreuKypca?
CpeZIcTBaM | TEOPUU MHOKECTB. 12. PemuTh TOTHYECKYIO 3a/1a4y:
Y TEOPUH 21. BrickasbiBanus. | DK3aMeH claBajJid  4deThlpe adurypueHTta: AradoHOB,
MHOXecCTB | Onepanuu Haz | Berkun, CapaeB u Kupees. U3BecTHo, 4TO:!
u BBICKA3LIBAHUSIMU u ux | 1) Jnst Toro, uroObl AradoHOB HE chain WM BeTkuH cuan,
MaTeMaThy | CBOMCTBA. HeoOxoaumo, uToObl CapaeB cman u KupeeB He cman
eCKoH 22.®opmybl JIOTUKHU | 3K3aMeH.
JIOTHKH BBICKA3bIBAHMIA. 2) Jlns Toro, utoOnl He cman CapaeB, a BerTkun cpai,
PaBHocuibHOCTE popmyI. HeoOxomuMo, uTo0bl AradoHoB He cian wiu Kupees caan
9K3aMEH.
3) Hesepno, uro mms Toro, 4yToOBI He chanl AradoHOB,
JIOCTaTO4HO, 4T00BI crian Kupees.
KTo cmai sx3amen?
Croxactuu | 23.Ilonsarue xkomOunatoproii | 13. Ilocunraiite uncno OykB B Bamem nMeHH, mycTh 3TO
€CKHue 3a7a4H. OcHoBuple | yncnmo paBHO N. Ilocumraiite uncino OykB B Bameit
MOJIENTN 3JIEMEHTHI KOMOWHATOPUKH. | hamuiuu, 310 Oynmer uucno M. W, HakoHel, mocuuTanTe
npeacrasn | 24. O6paborka nHpopManuu | uncio OykB B Bamem oruectBe. D10 umcio L. Bo Bcex
eHHA U c MOMOIIBIO  pemeHus | yCloBusx 3anad gaigee N, M u L - 310 Te camble yucia.
00paboTKN | KOMOMHATOPHBIX 33134 Harmmmmure oTBer.
uHpopman | 25. OO6mme cBegenuss o | [Ipumep pemenus: MBanos MBan MBanoBuu. N =4, M = 6,
uu BBEIOOPOYHOM meroze: | L=8.
reHepaibHas U BbiOOpouHas | 3amaua 1. B kmacce N +M +L nereit. Mapbs MBaHOoBHa
COBOKYITHOCTH; 00beM | pemia OTHPaBUTh TPOMX W3 HHUX Ha OJUMITHALY IO
COBOKYITHOCTH; BUJBI | TUHTBUCTUKE. CKOJIBKUMH CIIOCOOAMH 3TO MOXKHO CAeTaTh?
BBIOOPOK; cnocoOb! | 3agaya 2. CKOJNBKO Pa3iWYHBIX CIOB MOXHO COCTaBHTH,

00pa3zoBaHHs BEIOOPOK.

26. BapuauuoHHBIH DA H
CTaTUCTUYECKOE
pacrpenenieHne BEIOOPKH.

27. TlonuroH u rucTorpaMmma
4acToT.

nepecTaBnssl OykBBI a) B BalmleM HWMEHU? b) B CllOBe
«CIIOCOBHOCTb»?
3agauya 3. B xoHmuTepckoi jaBke NponaroT KOoHpeTsl 4
coptoB: «lItmape wmomoko», «Tprodenby, «CeepHOE
Cusinue» u «['puibsik». CKOJIBKMMH CIIOCOOAMH MOYKHO
kynuth N +M koHper?
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28. Yucnosbie
XapaKTePUCTUKH
BapHUAIIMOHHBIX PATIOB.

29. Hcnons3oBanue (hopmyl
TEOpUU BEPOSITHOCTEN ISt
peuieHus MTPUKJIATHBIX
3aad.

3amaua 4. Pora u3 M + L commar BBICTpOCHA B DS
CKONBKAMHU cIT0cO0aMH MOXHO TIE€PECTaBUTh COJAAT, TakK,
9TOOBI JIBa KOHKPETHBIX COJIAaTa CTOSUTU PSAAOM?

2. Kak-To pa3 B BOCKpeceHbe ceMepo JIpy3eH 3aliid B Kade,
YCEJHCh 32 OAMH CTOJIMK M 3aKa3ajlyd MOpOXXeHoe. XO03iuH
Kae ckazan, 4TO €ciM Jpy3bsi B KaKAOE CIEAyIoLIee
BOCKpeceHbe OyAyT CaauThbCs MO-HOBOMY W TEPEHpOOyIOT
BCE CIIOCOOBI MOCAIKH, TO C 3TOTO MOMEHTa OH OOelaeT
KOPMHUTHb UX MOPOKEHBIM O€CIUIaTHO. Y AacTcs I ApYy3bsM
BOCIIOJIb30BATHCS MPEIIOKEHNEM X03s1Ha Kade?

14.. B onmuMmuaze mo MaTeMaTHKe yYacTBYIOT 12 KOMaH.
CKONBKMMHU cItoco0aMi OHH MOTYT 3aHSTh TPU3OBEHIC
MecTa?

CKONBbKMMH CTIOCOOaMHU MOKHO IIOCTABUTH & ILAIEK Ha
YepHBIC TTOJIST TOCKHU?

15. Bpomensl aBe urpanbHbie KOCTH. HaliTH BeposSTHOCTH
CIIEIYIOIIMUX COOBITHH: a). CyMMa BBINABLUIMX OYKOB paBHA
cemu; 0). cymMMa BBITIaBIIMX OYKOB pPaBHA BOCEMHU.

16. B ypue 10 Genbix, 15 depHbix, 20 cMHUX U 25 KpacHBIX
mapoB. BeiHynn onuH map. HaliTu BEpOATHOCTE TOTO, YTO
BEIHYTBHIW IIap CHHUM WM KPacHBIN; OENbIi, YepHBIA HITU
CHUHUI.

17.. JIBa paBHOCHJIBHBIX MPOTHBHUKA UTPAIOT B LIaAXMATHI.
Yro BeposiTHEe: a). BBIUTPATh OJHY MApTHUIO U3 ABYX MU
IBE MapTUU M3 4eTbipex? 0). BeIUIpaThb HE MEHEE IBYX
MapTHA WX YETHIPEX WM HE MEHee TpeX MapThil u3 mATu?
Huubu Bo BHUMaHKE HE TPUHUMAIOTCSL.

18. JInuTenbHOCTh JIeUeHUsS OOJNBHBIX ITHEBMOHUEH B
cranmoHape (B musx): 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.

BeimosHuTEe  CTaTHCTHYECKYI0 OOpabOTKy [aHHBIX 10
CIIEYIONIeH cXeMe: BHIMOJIHUTE PaHKUPOBAHHUE MTPU3HAKA U
COCTaBUTh  O€3MHTEpBAJIbHBI  BapUALMOHHBIA  psA
pacripefiefieHus; TOCTPOMTH IIOJIMTOH  PacHpeieiIeHus;
COCTaBUTb PABHOMHTEPBAJIBHBI  BapUalMOHHBIA s,
pa30MB BCIO BapHalio Ha K HHTEpPBaJOB; MOCTPOHMTH
THCTOTpaMMy  pacnpezaeieHus; 4. HaWTH  YHCIIOBBIE
XapaKTepUCTUKU BBIOOPOYHOM COBOKYITHOCTH:
XapaKTePUCTUKN TIOJNIOKEHHS (BBIOOPOYHYIO CPEIHION,
MOIy, MeJIaHy); XapaKTePUCTHKU paccestHUS
(BBIOOPOUHYIO JHCIIEPCHIO, CpeAHEKBaJpaTHYECKOE
OTKJIOHEHHE).

CocraBurelb: Ocwunosa Jlronmuia AnexcanipoBHa, noneHTt kad. MOuMM
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