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JIMCT BHeCeHUsI U3MEHEeHU I
B PIIJ] 51.0.01.08 OcHOBBI CHCTEMHOI'0 AHAJIU3a U MAaTeMaTH4eCKOi 00padoTKH
uHpopmanumn

Caenenus 00 yTBep:KIeHUM:
YTBEpKICHA YUEHBIM COBETOM (aKyIbTeTa ICUXOJIOTHU U NEIarOT KU
MPOTOKOJ YueHoro coBera daxynaprera Ne 7 ot 12.03.2020 1.

quist OITOIT 2020 rox Habopa Ha 2020 /2021 yueOHsIi roj

no Hanpasinenuio noarorosku 44.03.03 CnennanbHoe (aedekToaorniaeckoe) 00pa3oBaHue
(KOO U Ha36aHUe HANPABTEHUs NOO2OMOBKU / CReYUATbHOCIL)

HanpaBJIeHHOCTH (poduik) Jloroneaus

Opnobpena Ha 3aceTaHWH METOAMYECKON KOMUCCHH (DaKyJIbTeTa IICHXOJIOTHH W HEJIarOTHKH

MPOTOKOJ MeToandeckor komuccnu ¢akymprera Ne 6 ot 05.03.2020 r.

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

nporokon Ne 6 or 20.02.2020 r. [ pebenwurosa T.B. |
(@./1.0. 3as. kagpeopoti) (Iloonucs)

IlepeyTBep:xaeHune Ha y4yeOHBI roa:

Ha 2021 /2022 y4ueOHBIA rO

YTBEpKICHA YUCHBIM COBETOM (haKyIbTeTa ICUXOJIOTHU U MEJATOTUKH

MPOTOKOJ YueHoro coBera (axyabtera Ne 8 ot 18.03.2021 1.

OnoOpeHa Ha 3aceJaHUU METOJIMUSCKON KOMUCCHU (aKyJIbTeTa ICHXOJOTHHU U HEeArOTHKU

MIPOTOKOJ MeToandeckoi komuccnuu ¢akymprera Ne 6 ot 15.03.2021 r.

OpnoOpeHa Ha 3aceaHUU OOCCIICUUBAIONICH Kadenpbl JIOUIKOJLHOW M CHEIUAILHOW IeJaroruku U
OCUXOJIOIruu

nporokon Ne7 ot 18.03.2021 r.  I'pebenwurosa T.B. |
(®D.HU.0O. 3a8. kaghedpoir) (Iloonucs)

Ha 2022 / 2023 yueOHbIH rox:

YTBEP)KICHA YUYEHBIM COBETOM (haKyIbTeTa ICUXOJOTHU U NEIarOTUKU

npoTokod YueHoro coBeta akynsrera Ne 9 ot 07.04.2022 .

Onobpena Ha 3aceJaHMH METOJUYECKON KOMUCCHU (aKyIbTeTa INCHXOJIOTHU H MeJIATOTUKH

MPOTOKOJ METOJUeCcKOl KoMuccuu akynbrera Ne 6 ot 04.04.2022 T.

Opobpena Ha 3acemanun oOecreuynBarolield Kadeapbl AOMIKOJBHOW M CIENMaIbHOM INEAarorvku U
MICUXOJIOTUU

nportokon Ne 7 or 24.03.2022 . I pebenwurosa T.B. |
(®@.H.0. 3a6. kagedpoir) (IIoonucs)

Ha 2023 /2024 yueOHsIii TOJ
YTBEpXkI€HA YUEHBIM COBETOM (PaKyJIbTeTa ICUXOJIOTHUHU U MEeIATOTUKH

MPOTOKOJN YueHoro coBera gakynpreTaNe ot . 2023 T.
Onobpena Ha 3aceJaHUU METOJMUYECKONH KOMUCCHU (PaKyJIbTETa ICHXOJIOTUHU Y HEeJaroruKu
NPOTOKOJN MEeTOAMYeCcKOi Komuccnu pakynpreta No ot . .2023r.

OpnoOpeHa Ha 3acelaHuu OOECIEUUBAIONICH Kadeapbl IOLIKOJLHOW M CHEIHAIbHOW IeIaroruku U
IICUXO0JIOTUHU

nporokon Ne _or . 2023 T. /
(D.1.0. 3a8. kagpedpou) (Iloonucs)
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1. eab AUCUUNJIMHBI
]_ICJ'H:IO N3YUCHUA NUCHUIIIIMHBI SABJIACTCA PAa3BUTUC HABBIKOB CHCTCMHOI'O MBIIIIJICHUA
CTYACHTOB M IIOAIOTOBKA MX K PCIICHHUIO IPAKTHYCCKHUX 3aJjad aHaliu3a U CHUHTE3a CUCTEM, a
TAKIKXC PAa3BUTHUC CIIOCOOHOCTH HCIOJIB30BAaTh MAaTEMAaTUYECKUE 3HAHUSI IJIsL OPUCHTUPOBAHHUA B

COBPEMEHHOM HMH(OPMAIIIOHHOM TPOCTPAHCTBE.

chopmupoBana kommneteHmus: YK-1

1.1

dopmMupyeMble KOMIIETEHITUN

Tabnuua 1 - @opmupyemMble TUCHIUILUIMHON KOMITETEHIIUN

B xoxe wusydenws AuCHUIUIMHBI Oyjaer

HanmenoBanme BuUaa
KOMIICTCHIINH

HaumenoBanue kateropuu
(Tpynmbl) KOMIIETEHIMH

KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

YHuBepcagbHast

CucremHoe u kputuieckoe | YK-1

MBIIIJICHHUE

crnocobdeH
KPUTHYECKUH aHaIW3 U CHHTE3 MH(OPMALIMH,
MPUMEHSATh CUCTEMHBIN MOIXOJ] JUIS PEIICHUS
[IOCTaBIIEHHBIX 3a/1ad4.

OCYHICCTBJIATH IIOHMCK,

1.2 HHAUKATOPHI J0CTHKEHHUsT KOMIIETEeHIUii
Tabnua 2 — UnaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUH, GopMUpyeMble TUCIUTIITMHON

Kon 1 Ha3sBanue

WNHaukaTops! JOCTIKEHUST KOMITETEHITHH

I[I/ICI_II/IHJ'II/IHBI U IIPAaKTHUKH,

MPEICTaBICHUS HH(POPMAIMH C IIOMOIIBIO
Ppa3IMYHBIX MATEMATHUYECKIX MOJEIIEH.

KOMIIETCHLINH no OITOIT (hopMupyroIIIEe KOMITETEHITHIO
OIIOIT
VK-1 crocober | YK-1.1. Pemraer mocTaBieHHbIE 331aull C | — VYueOHas IPaKTHUKA.
OCYIIIECTBIIATH HIOWCK, | TPUMEHEHUEM CHCTEMHOTO ITOIX0/1a. Hay4Ho-uccnenoBarenbckas
Kkputnueckuit anamu3z  u | YK-1.2. CooTHOCUT  pa3HOPOAHBIE paboTa (mosayueHue
CHHTE3 uHdopmalyy, | ABIEHUS U CHUCTEMAaTH3UpyeT HX B TICPBUYHBIX HABBHIKOB
NPUMEHSTH CHCTEMHBIH | COOTBETCTBUM €  TpPeOOBaHUSIMH U Hay4HO-UCCIIEI0BATENbCKOM
MOAXOJ [ pelIeHUs | YCIOBHUSAMH 3aauu. paboTHI)
MOCTaBJICHHBIX 3a1a4 VK-1.3. Hmeer npaktudeckuil onbIT | - IIpou3BojcCTBEHHAs
paboTsI c nHGOPMALMOHHBIMH npakTuka. [TpoduibHast
WCTOYHHUKAMH. HpaKTHKa
YK-1.4. Biageer mnpuemamu cOopa,
CTPYKTYPUPOBaHHS M CHUCTEMATH3ALUH
nH(pOpMAaIUH.
VYK-1.5. Hmeer mnpakTH4eCKUH OIBIT

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucuuninHe

Tabnuua 3 — 3HaHus1, yMeHUs, HaBBIKU, (OpPMUpPYEMbIE TUCIUIIIIMHON

Kox v HazBanue

I/IH,I[I/IKaTOpLI JOCTHXKCHUA

3uanus, ymenus, HaBbiku (3YB), popmupyemeie

KOMIIETSHITUN KOMIIETSHIINH, 3aKPEIUICHHBIE | JUCIUTUTHHON

3a JUCUUIUTMHON
YK-1 (ciocoben | YK 1.1 Pemaer nmocraBneHusle | Suams:
OCYIIIECTBIISITh 3alay ¢ TPUMEHEHHEM — 0a3oBbIe TOHATHA W  OIpPEACICHHS
MMOMCK, KPUTHUYECKUH | CHCTEMHOTO MOAX0/Ia. CUCTEMHOI'O  aHajiM3a Kak  OCHOBBI
aHayu3 u  cuHTe3 | YK 1.2 CooTHOCHUT CHCTEMHOTO ITOIX0/1a;
nH(popMaIuy, Pa3HOPOJHBIE  SBICHUS | —  KJIacCU(UKAIUIO CHCTEM;
MIPUMEHSATh CUCTEMAaTU3UPYET 170'¢ B — obmue 3aKOHOMEPHOCTH u
CHUCTEMHBIM IOJXOJ | COOTBETCTBUH c YHHBEPCAJIbHbIC 3aKOHBI CHCTEM;
JUTSI penieHus | TpeOOBaHUSAMU U YCIOBUSMU — OCHOBBI TpPHMEHEHHWS CHENHAIbHBIX H
MTOCTaBIICHHBIX 3aJIa4H. CMENIAHHBIX ~ METOJIOB  CHCTEMHOTO
3a/1aq). YK 1.3 Wmeer mpakTUdecKuit aHajgm3a JUIsl PEUICHUS ITOCTaBICHHBIX

OIIBIT paboTsl c
UHPOPMALUOHHBIMH
HMCTOYHUKAMHU.

YK 1.4 Bmameer npuemamu

3a1aq;
[eJM, 33]a4d W MPHUHIUIBI CUCTEMHOTO
aHaJIn3a;

COJICPIKaHUE

OTaIrl0B CUCTCMHOI'O
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Kon u na3sBanue
KOMIIETEHIINHU

Nuaaukatopsl 1OCTHKEHUS
KOMIIETEHIINH, 3aKPETJICHHbBIE
3a JUCLUILUINHON

3uanus1, ymeHus, HaBeikH (3YB), popmupyemoie
JUCIAILINHON

cbopa, CTPYKTYpHpPOBaHUS U
cUCcTeMaTH3aluH
nHPOPMALIUH.

YK 1.5 Nmeer npakTudeckuit
OIIBIT IPEICTaBICHUS
uHpOpPMALMK C  TIOMOUIBIO
Pa3NUYHBIX MaTeMaTHUECKUX
Mozene.

aHaIN3a;

—  KJIacCUPUKAIUIO METOJ0B CHCTEMHOTO
aHaIn3a;

— OCOOGHHOCTHM MOJICIUPOBAHUS M  €T0
0CO0YIO POJIb B CHCTEMHOM aHAIN3E;

— TpoueAaypy TpOBEIACHHS  CHCTEMHOTO
aHaJIn3a;

— OCHOBHBIE CITOCOOBI
00pabOTKM TaHHBIX;

— OCHOBBI  COBPEMCHHBIX  TEXHOJOTHI
coopa, 0OpabOTKM W TPEACTABICHUS
nHpOpMaITnN;

—  CIOCOOBl TPUMEHEHHSI MaTeMaTHYeCKUX
3HAHWI B 00I1eCTBEHHO "
npoeccnoHaIbHON NEeATETHHOCTH.

Ymemn:

—  BBIABJIATH
OTHOIIICHUS
SIBIICHUSIMH,
oObeKTaMH  Ha
MapaiuTMebl;

— BBIACTATH W CTPYKTYPHUPOBATh ITaIlb
CHUCTEMHOTO aHalM3a Npu pealn3aluu
KOHKPETHOM 3a/1auu;

—  ONpeneNaTh KaTeropuu TOTO WM WHOTO
CHUCTEMHOTO METO0/1a;

— HCIOJIb30BaTh  METO/I
CHUCTEMHOM IIO/IXO]IE;

— TIPUMEHATh HAa  TIPAKTHKE
CHUCTEMHOTO aHamu3a s
MOCTaBJICHHBIX 33]1aY;

—  BBISBJIATH JNANIEKTHYECKUE u
(hopMasIbHO-JIOTHYECKHE MTPOTHBOPEUHUS B
aHAIM3UPYyeMO HMH(OPMAIIMU C LEJIbI0
orpeaeneHust e€ JTOCTOBEPHOCTH.

—  OpPHEHTHUPOBATHCS B cUCTEMeE
MaTeMaTHYECKUX 3HAHUH KaK ICJIOCTHBIX
MpencTaBiIeHnd i (opMHUpOBaHUS
HayYHOTO MHUPOBO33PEHHS;

— IPUMEHATh IOHATUIHO-KATETOPHUaJIbHBIN
ammapar, OCHOBHbBIC 3aKOHBI
MaTeMaTHYECKUX HayK B COLMAIBHON U
podecCHOHaIbHOMN IEATEIbHOCTH;

— T[PUMEHATh METOABl MaTeMaTHYECKOM
00paboTku MHGOpMAIMK AJSl PeIIeHHS
OOIIECTBEHHBIX H TPO(ECCHOHAIBHBIX
3amad.

Bnaoempy:

— HaBBIKaMHU DPa0OTHI C HWHCTPyMEHTapHeM
CUCTEMHOI'O aHajln3a JUId PeIICHHUs
[TOCTaBJICHHBIX 33134,

— HaBBIKaMHU BbIOOpa HMH(POPMAIMOHHBIX
pPECypcoB i TIOMCKa WHGOpMAIUU B
COOTBETCTBHUH C ITOCTABJICHHOM 3a1a4ci;

— HaBBIKaMU CHUCTEMAaTH3alUU

MaTeMaTHIeCKOHN

CHUCTEMHBbIC CBA3HU u
MEXIY N3y4aeMbIMH
MpoIeCCaMu W/unm
OCHOBE  IIPUHATOU

CHHTEC3a B

METOJIbI
pelieHus




Kon u na3sBanue
KOMIIETEHIINHU

Nuaaukatopsl 1OCTHKEHUS
KOMIIETEHIINH, 3aKPETJICHHbBIE
3a JUCLUILUINHON

3uanus1, ymeHus, HaBeikH (3YB), popmupyemoie
JUCIAILINHON

oOHapyKeHHOM nH(OpMaITuy,
MOJYYCHHOW W3 Pa3HBIX HCTOYHHUKOB, B
COOTBETCTBMH C  TpPcOOBaHUAMH U
YCIIOBUSIMHU 3a]1a4H;

— HaBBIKAMH (hopMyITUpOBKH H
apryMEHTUPOBaHUsA BBLIBOJIOB u
CYKIEHUN;

— HaBBIKAMH HCITOJIb30BaHUS

MaTeMAaTHYECKMX 3HAHUA B KOHTEKCTE
OOIIeCTBEHHOW W MpOo(deCcCHOHATBHOM
JeSITeIIbHOCTH;

— HaBBIKAMH MaTeMaTHYEeCKOW 00paboTKH
nHpOpPMALINH.

2 O0BbEM U TPYA0EMKOCTH JUCIHUIJIMHBI 110 BUAM YUeOHBIX

3aHATHH. @OPMBbI POMEKYTOYHOM aTTECTALUMN

Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUIMNHBI TI0 BUJAM YIeOHBIX 3aHATHN

OO0mmas TpyT0eMKOCTh ¥ BHJBI y4€OHOH paOOTHI MO JUCIHILDINHE,

O6BEéM uacoB no hopmam

MPOBOJIMMBIC B pa3HbIX Gopmax 0by1enms
0dO 0390 300
1 O6mas TpyI0eMKOCTh TUCITUTUIAHBI 108 108
2 KonrakTHast paboTa oOyuaromuxcs ¢ mpernojaBareieM (1o BUaam 42 14
yueOHBIX 3aHATHI) (BCEro)
AynutopHas paboTa (Bcero): 42 14
B TOM YHCIIE:
JIEKIIAN 14 6
MPAKTUYECKUE 3aHATHUS, CEMHHAPBI 28 8
MPAKTHKYMBI
n1abopaTopHbIe pabOTHI
B WHTEPAKTUBHOU popme 12 2
B AJICKTPOHHOH (opme
Breaynutopnas pabota (Bcero):
B TOM YHCJIe, MHIUBUIyaJIbHAs pab0Ta 00yJaroIIuXCs ¢
TpernoiaBaTeneM
MOJITOTOBKA KYPCOBOW pabOTHI /KOHTAaKTHAs paboTta
IPYIIOBasi, MHAWBHUyalIbHAs KOHCYJIbTAIUS U MHBIC BUIbI y4eOHOI
JeATeILHOCTH, TIPETyCMaTPUBAIOIIHNE TPYIOBYIO HIIH
MH/IMBUIYaJIbHYIO paboTy 00Yy4YarOLIMXCs C MPEro/iaBaTeseM)
TBOpUeCKas padora (3cce)
3 CamocTosrenbHas pabota o0yJaronuxcs (Bcero) 66 90
4 TIpomexyTodHasl aTTeCTaIHsI 00yJaromerocs 3auer 3auer
4 yac.
2 ceM. 7 ceM.

3. Y4eOHO-TeMAaTHYECKHH TUIAH U COJAEPKAHUE AUCIUTIIUHDI.

3.1 YueOHO-TEMATHYCCKHUH IJIAH

Tabmuua 5 - YueOHO-TeMaTHUeCKui MIaH OYHOM / 3a0uHON (hOpMBbI 00yUeHUS




O6mas [[pymoeMKocTh 3aHsTHIA (Jac.) 1
= Ty o€ (0O 300 Sopant
= TEKYILEro
= |Pa3zmensl ¥ TEMBI THCHUIUINHEL MKOCTP |AynuTopH. Ay TUTOPH. KOHTpOISA U
5 110 3aHATHUIM (66620 BaHSTUS BaAHSTHS IIPOMEKYTOYHOH
5 "lac.) ek PC PC arTeCTalnuu
z 1. [pakKT. MEeKII. [MpaKT yeresaenocTH
=
Cemectp 2
Paznen 1. OcHOBHbBIE MOJIOKEHUS 52 8 12 | 32 6 8 90
CHCTEMHOT0 aHAJIN3a
1 OCHOBHBIE MOHSATHS CUCTEMHOTO 12 2 2 8 2 14 I1P-4
aHammsa
2 CucremMsl 1 HHPOPMALIHS 12 2 2 8 2 |12 I1P-4
3-4 | YnpaBneHue cucteMon 14 2 4 8 2 |14 I1P-4
5-6 | MonenupoBaHHe U CHHTE3 B 14 2 4 8 2 12 I1P-4
CHUCTEMHOM aHaJIN3e
Pa3nen 2. MeToapl MaTeMaTH4eCKOM 56 6 16 | 34
00padoTKN HHpOPMAITHT
7 Tema. MaTtemaTudeckue cpeacTBa 14 2 2 10 2 14 [1P-2
npeAcTaBiIeHus HHPOPMALIUH
10- | IlpencraBnenune nHMOPMAIH 20 2 6 12 2 2 |10 [1P-2
12 | cpencTBamMu TEOPUH MHOXKECTB H
MaTeMaTUYECKOU JIOTUKH
13- | CroxacTHuecKue MOACITH 22 2 8 12 14 I1P-2
16 | mpencraBneHus u 00pabOTKH
uHQOpMaIH
16 | [IpomexyTouHAas aTTECTALUS - 3a4ET YO-3
HNTOI'O no cemectpy 108 14 28 | 66 6 8 90

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Ta6muia 6 — Conepxanue AUCITUTUITMHBI

No HanmenoBanme

| pasnena, Tembl Conepsxanue 3aHITHSI
JHACIUATUIMHBI
Cemectp 2

Cooeporcaniue 1eKyuoHH020 Kypca

1 Pa3aen 1. OCHOBHBIE IOJIOKEHHS CHCTEMHOI0 aHAJIN3A

1.1 | OcHOBHBIE ITIOHATHS
CHUCTEMHOTI'O aHAJIN3a

[IpenMer cUCTEMHOTO aHaliM3a, CHUCTEMHBIE pPECypChl OOIIECTBa,
mpenMeTHas 00JIaCTh CUCTEMHOTO aHaju3a, CHCTEMHbBIE TPOIeIyphl H
METOBI, CACTEMHOE MEIIIICHUE.

OCHOBHBIC TTOHSTHUSI CHCTEMHOTO aHAJIN3a, MPU3HAKU CUCTEMBI, THITHI
TOMOJIOTHH CHUCTEM, pa3inyHble (DOPMBI OIMCAHHS CHUCTEM, O3TaIlbl
cucTteMHOro anaynusa. CylHOCTh ¥ IPUHIUIIBI CHCTEMHOTO OJIX0/1A.

1.2 | CucreMul 1
nH(popMaIus

OCHOBHBIE THIBI M KJIACChl CHCTEM, IMOHSATHUS OOJIBIION W CIIOXHOU
CUCTEMBI, THITBI CIIOKHOCTH CHCTEM, IIPUMEPBI CIIOCOOOB OTIpeIeICHUS
(oueHkH) crnoXHOCTH. Pa3nuuHble acmekTsl MoHATHS "uH(OpManms'”,
TUIBI M KJacChl WHQOPMAIMH, METOJBI U TPOIENYPhl aKTyalUu3alin
nHpopmanuu. PaznuuHBle CIOCOOBI BBEJCGHUS MEPbl U3MEpPEHUS
KOJNWYecTBa WHPOPMALUMKM, HX IOJOXKHUTENbHbIE M OTpULATEIbHbBIE
CTOPOHBI, CBSA3b C N3MEHEHHEM HH(POPMALIUU B CUCTEME, PUMEPBHI.

1.3 | YupasieHue cucTeMoit

ITpobneMb! yripaBiIeHHs CHCTEMON (B CUCTEME), CXeMa, Ield, QYHKITHN

1 VO-1 - cobecenoanne, YO-2 - xomnoksuyM, IIP-2 - koHTponsHas paGota, IIP-3 acce, M3 —HHIMBHAYAIbHOE
3amanue; TC-2 - yueOnsie 3agauu, TC-3 - KOMIUIEKCHBIC CUTYaIlHOHHBIC 3a1a4H.
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HaumenoBanue

N/g paszaena, TeMbI CopepxaHue 3aHATUSL

i JUCIUIIIINHBI
W 3aJa4d yNpaBlICHUS CHUCTEMOH, MOHITHE W THUIBl YCTOWYMBOCTH
CHCTEMBI, OJJIEMEHTHl KOTHUTHBHOTO aHaiu3a. HMHpopmanus u
CaMOOpraHHu3aIysl CUCTEM.

1.4 | MogenupoBaHue U [onstne moaenu cuctembl. CiocoObl MOJECTUPOBAHUS CUCTEM.

CHHTE3 B CHCTEMHOM AHanu3 1 cuHTe3. J{eKOMIIo3uLus U arperupoBaHue.
aHaJm3e

2 Pa3znen 2. MeToabl MaTeMaTH4eCKOil 00padoTKu nHpopMannu

2.1 | MaremaTuyeckue MaremaTHyeckue cpelcTBa MpeacTaBleHUs HH(QOpMalMu: TaOIHUIIbL,
cpeacrtsa CXEMBI, 1uarpaMmel, rpaduku. BusyanbHele cpeacTBa MpencTaBICHUS
MIpeICTaBICHUS uHpopmanun. Cucremaruzanus HHGpOpMaMKA U TOCTPOSHHUE TaOJHII.
HHPOPMALTUH Urenue rpadgukoB u quarpamm. [loctpoenne rpadukoB u AuarpaMm Ha

OCHOBE aHaJIN3a WH()OPMAITHH.

2.2 | IlpeacraBineHue OcCHOBHBIC TIOHATHSI TEOPHUH MHOXKECTB. MHOXKecTBO. CrmocoObl
nHpOpPMALTUH 3aaHusl MHOXecTB. Omnepanuy HajJ MHOXXECTBAMHU M UX CBOMCTBA.
CPeICTBaMH TEOPUU Jlornyeckue omepaudd W TaONMMOBl  UCTHHHOCTH.  [lopsmok
MHOXECTB U BBIMIOJIHEHHUS JIOTMUYECKUX ONepaluidi B  CIOKHOM JIOTHYECKOM
MaTEeMaTU4YECKOMN BBIpaXXEHUU. AHaIM3 yMO3akioueHui. Pemenue mpocTeimmx
JIOTUKH JIOTHYECKHX 3a/a4.

2.3 | CroxacThueckue MeTtonp! penieHnss KOMOMHATOPHBIX 3a/1a4 KaK CPelCcTBO 00pabOTKU H
MOJIEJIN TIPEJICTABICHNSl | MHTepIpeTauuu HHpopMauuu. PerieHne THUIIOBBIX BEPOATHOCTHBIX
1 00paboTKH 3aja4. ODJEeMEHTHl M CpeACTBa MaTeMaTH4YeCKOW CTaTHCTUKU MpH
nHpOpMaITUH 00paboTKe M UCcCIECJOBAHUH JAHHBIX.

Cooepoicanue npakmu4eckux 3aHamuil

1 OCHOBBI CHCTEMHOT'0 AHAJIH3A

1.1 | Onucanus, 6a30BbIE PaccmaTpurBaroTcs OCHOBHBIE TIOHSATHUS CHCTEMHOTO aHAIIN3a, TIPU3HAKH
CTPYKTYPBI U 3TaIlbl CHCTEMBI, THIBl TONOJOTUU CHCTEM, pasziuyHble (OPMBI OMHCAHUS
aHaJM3a CUCTEM CHCTEM, 3Tallbl CACTEMHOT0 aHAJIN3A.

1.2 | Knaccudukauus cuctem | PaccmaTpuBaroTcsi OCHOBHBIE THIBI M KJIAaCChl CHUCTEM, IIOHATHUS
OONBIION M CIOXKHOH CHUCTEMBI, THUIBI CIOXHOCTH CHCTEM, TPUMEPHI
c1oco00B orpeieneHus (OIEHKH) CI0XKHOCTH.

1.3 | Cucrema, undpopmanus, | PaccmatpuBarorcss pasnuuHble acleKThl MOHATUS "mHGopmanus',

3HAHUS TUIIBI U KJacChl MHPOPMAIMH, METOIBl U NMPOLERYPHl aKTyalu3aliu
WHPOPMAIINH.

2 MeTtoapl MaTeMaTH4eCKOH 00padoTKN HHGpOpMAIIUK

2.1 | ®opmynbl, TAOIUIHL, UcnonszoBanme Qopmyn, Tabnwm, TpaduKkoB © AUarpamMMm JUIs
rpad Ky, AUarpaMMel npeacTaBieHus: nHpopMauuu

2.2 | Marematuueckue Marematuka U ectecTBo3HaHue. [loHATHE MOJENN U MOJICIIUPOBAHMUSL.
MOJIEIIU KaK CPEACTBO IIpumepsl MaTeMaTHYECKUX MOJEIIEH.
00paboTku
nHpopMaruu. OyHKINS
KaK MaTeMaTH4ecKas
MOJIETh

2.3 | Ucnonb3oBanue [IpMeHeHne TeopUr MHOXKECTB JUIsl pEILICHUS TPAKTUYECKHX 3a/1a4.
3JIEMEHTOB Teopuun
MHOKECTB npu
obOpaboTke
nH(pOpMaIuu

2.4 | Ucnonb3oBaHue [punoxenue anreOpsl BHICKAa3bIBAaHWK K JIOTHKO-MaTeMaTHYeCKOi
3aKOHOB aJIr€OpHbI MIPaKTHKE.

JIOTHKH JJ1s1 paboThI €
nH(popMarueit

2.5 | KomOunaTopHbie OcCHOBHBIC 3aKOHBI KOMOWHATOPWKH: TIPABHIIO CIIOKEHHS, IMPABHIIO
3agaun. CriocoObl YMHOKEHHS, METOJl BKJIIOUEHHS U HCKI0YeHUs. OCHOBHBIE (POPMYIIBI
pemeHus KOMOWHATOPUKHU: TEPECTAHOBKH, pa3MelleHusi, coyeranus (6e3
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HaumenoBanue

MaTeMaTHIECKOM
CTaTUCTUKH TIPH
o0OpaboTke u
HCCIEI0BAaHUN JaHHBIX

N/g pasnena, TeMbl ConepsxkaHue 3aHATHS
v JUCTIUTLTAHBI
KOMOMHATOPHBIX 337]ad. | IOBTOPEHUHA M C MOBTOpPeHHWAMH). Perenre KOMOWHATOPHBIX 3aiad,
COOTBETCTBYIOIINX crHenupuke mpodeccHOHaTbHOW AesITeTHhHOCTH,
KaK CpEeJCTBO 00pabOTKKM M MHTEPIIPETANUN MHPOPMAIIUU
2.6 | DIEMEHTBI U METOBI OOmue cBeeHNs 0 BRLIOOPOYHOM METOJIC: TeHEepaIbHAsI U BRIOOPOYHAS

COBOKYITHOCTH; OOBEM COBOKYITHOCTH; BHIBI BBIOOPOK; CIIOCOOBI
0o0pazoBaHMs BBIOOPOK. BapWanMOHHBIA pSI HW CTATHCTHYECKOE
pacnpenenenue  BbIOOpPKW. [lonMroH W rucrorpamMma  4acTorT.
OMmnupuueckas QyHKIUS pacnpenesieHus. UuciaoBbie XapaKTepUCTHKH
BapHAIIMOHHBIX PAIOB.

IIpomexxyTouHas aTTecTalus - 3a4em

4, HOpHI[OK OIICHMBAaHMA YCII€EBA€eMOCTH M

chopMHUpOBaHHOCTH

KOMHeTeHIIl/Iﬁ Oﬁyqalomerom B TeKymeii 141 HpOMe)I(yTOqHOﬁ arTrecranguu

I[JI?I MOJIOKUTEIHHOU OIICHKHU I10 pE3ylibTaTaM OCBOCHUA AUCHUIIJIMHBI O6y‘IaIOHIeMYC$I
HEOOXO/JMMO BBINIOJIHUTh BCE YCTAHOBIICHHBIC BHIbI y4eOHOU paboThl. OIEHKAa Pe3ysIbTaToB
paboTel 0Oy4JaroIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0UIe 7.

Tabmuua 7 - BamibHO-pedTHHTOBas OIEHKAa Pe3yIbTaTOB YYEOHOH pabOTHl OO0YYArOIIUXCS IO

Bugam (bPC)
VYyeOHnas padora (Cymma |Buabl u pe3ynbtatel  |OlIGHKA B aTTeCTAIllUU bame
(BUIBI) O0amioB  |y4eOHOM pabOTHI (17 nenenp)
Tekymas 80 Jlexumonnsle 3ausTusa |1 6ajia mnocemenue 1 nekumonnoro |0-7
ydeOHas paboTa (KOHCTIEKT) 3aHATHUS
B CEMECTpe (7 3amsiTHii)
(ITocemmenne [IpakTrueckue 3ausaTust |1 6amn - mocemenue 1 nmpaktnyeckoro |14 - 35
3aHATHIA IO (OTYET O BBITIOJIHEHUN  |3AHSTHS
pacrucanuio 1 naboparopHoii paboThl) |2,5 6a1a — mocenieHue 1 3aHATHS 1
BBIIIOJIHEHHE (14 3ansrwuii). BBINIOJIHEHNE 33JaHUH Ha 3aHATHH, B TOM
3a1aHHi) qucie, BKJIaJ] B paboTy BCeil MPYIIITbL
ITonroroska 7 6annoB IliaH-KOHCIIEKT IO TeMe 0-7
KOHTPOJIbHBIM sanstust (1 6am 3a 1 remy)
paboTtam
Konrtponbsaeie pabotsl |3a ogny KP
(3 pabotnr) oT 6 10 7 6ayuIoB (BhITIONHEHO 51 - 65% (21-33
3aJIaHuil)
ot 8 10 9 6a10B (BEITIONHEHO 66 - 85%
3aJIaHHHN)
ot 10 1o 11 6anaoB (BeIIONHEHO 86 -
100% 3ananmii)
Pedepar (mo 1 CooTtBeTcTBHE TPEOOBAHUSIM K 16 - 18
pasneny) COACPKAHUIO U OPOPMIICHHUIO
MMACEMEHHBIX pa00T 00YIAFOTIIIXCS.
HToro no texyuieii pa6ote B cemecTpe 51-100
IIpomexyrounas |20 Tecr. 10 6anoB (IOPOroBOE 3HAUCHHE) 10-20
aTTecTanus 20 6ans0B (MakCHMaJILHOE 3HAUCHHE)
(3ager)
HToro mo mpoMe:KyTOYHON aTTecTAlNM (324€TY) 20 bayioB
CyMmapHasi oieHKa 1Mo JHCIHUIITHHE:
CymMa 0anioB TeKyleld 1 IpOMeXyTOYHOH aTTecTauuu 51-100 6.

st oOywaromuxcsi O4HO-3a09HOM (OopMbl OOydeHHs] B TeKyllel ydeOHoU pabdoTe
IUTAHUPYETCSl BBINOJIHEHUE 3a/aHuil MO (opMaM TEKyIIEero KOHTpOJs (1O COIJIACOBAHUIO C
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IpernoJiaBaTesieM), 3a KOTOpble Ha3HAYaloTCsl Oaibl, BKJIIOYaeMble B OOIIMKA 00beM OayuioB 3a
TEKyIIyro paboTy B cemectpe (cM. Tabnmiry 7). OOydaromemycs o 3a04Hor Gopme 00ydeHus
Ha YCTaHOBOYHOM CECCHMU BBIJAIOTCA 33JaHUS B COOTBETCTBUU C MPEIYCMOTPEHHBIMH (popMaMu
TEKyIIero KOHTpois. [IpumMepsl 3aganuil / 3a1a4 11 IPOMEKYTOYHOM aTTECTALK IPUBE/ICHBI B
1. 6 TaHHO#M mporpaMmsbl (cM. Tabnuity 9).

B npomexyTouHOW arrecTanuu OIEHKa BHICTaBIseTCs B BegoMocTh B 100-OammpHOU

1IKaje ¥ B OyKBEHHOM dKBHBAJICHTE (Ta0ymia &)

Tabmuua 8 — Coornecenune 100-0anabHOM mKaabl 1 OYKBEHHOTO SKBUBAJICHTA OLIEHKU

YpOoBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpannwix - -
banios JHMCUHIUIAHBI 1 Oyenka byxeennviii oxeusanenm bykeennviii
KOMITETCHIIN T 9IKBUBANEHTN
86 - 100 ITponBUHYTHIN 5 OTJINYHO
66 - 85 IToBbIIIICHHBII 4 XOPOIIIO 3auTeHO
51 - 65 [Toporossiit 3 YIOBJIETBOPUTEIHHO
0-50 IlepBoIit 2 HEYJIOBJIETBOPUTENEHO He 3aureno

5 MarepuaibHO-TEXHUYECKOE, IPOTPAMMHOE U Y4eOHO-MeTOIHYeCKoe odecneyeHne

JAUCHUILINHBI.

5.1 YueOnas iuteparypa
OcHoBHas1 yueOHasl IuTEpaTYypa

AHGKCGGB&, M. b. Teopm{ CHCTEM W CHUCTEMHBIH aHaIu3 . y‘Ie6HI/IK W NPAKTHKYM JIA

akagemudeckoro OakamaBpuara/ M. b. AnekceeBa, II. II. Berpenko. — Mocksa :
UznatensctBo HOpaiit, 2019. — 304 c. — (bakanaBp. AkaxeMuyeckuil Kypc). —
ISBN 978-5-534-00636-0. — URL: https://biblio-online.ru/bcode/433246 (mata

obpamienns: 14.02.2020). — TeKcT : 3JEKTPOHHBIIA.
I'moroBa, M. 10. Matemaruueckas 00paboTka nHpopMaluu: y4eOHUK U NMPAKTUKYM IS
akageMuyeckoro 6akanaspuata / M. FO. I'notoBa, E. A. CamoxBanoBa. — 2-e U3/. UCHIp.H

non. — MockBa :  IOpaiit, 2017. — 347 «c¢. - URL: https:/biblio-
online.ru/viewer/matematicheskaya-obrabotka-informacii-399086#page/1 (mara

obpamenus: 14.02.2020). — TekcCT : 3MEKTPOHHBIH.

JlonoiHuTEIbHAS Y4eOHas1 IUTepaTypa

1. Credanona, H.JI. OcHOBBI MaTeMaTHUECKOI 00paboTKN HHPOpMAIIHH : yueOHOe TocoOue

/ HJIL. Credanosa, B.1. Cuerypona, O.B. Xapuronosa ; Poccuiickuii rocyaapcTBeHHBIH
neparornyeckuit yausepcurer uM. A. U. I'epuena. — Canxt-IlerepOypr : PITIY um. A.
N. Tepuena, 2011. — 134 c. : cxem., wr — ISBN 978-5-8064-1648-4. — URL:
http://biblioclub.ru/index.php?page=book&id=428337 (mara obpamienus: 14.02.2020).—

TekcT : ANeKTPOHHBIN.

5.2 MarepuajJibHO-TEXHUYECKOe M  MNPOrpaMMHOe olecrneyeHue

AUCIUIIJINHBI.

VYueOHbIC 3aHATHS TT0 TUCIUTUINHE TPOBOAITCS B yueOHbIX aynutopusx KI'TIN KemI'V:

115

POBEICHUS:

- 3aHATHUH JEKIIMOHHOTO THIIA;

- 3aHATUN CEMUHAPCKOTO (MPAKTUYECKOT0) THIIA;

- TPYIIIOBBIX ¥ UHINBUAYAIEHBIX KOHCYIbTAIINH;

- TEKYIIEr0 KOHTPOJISl M IPOMEXKYTOUYHOM aTTecTalu.
Crnenuaau3upoBanHas (ydeOHasi) Medeslb: JTOCKa MeJoBasd,
Kadeapa, CTONBI, CTYNbs, CTON pPabOuMil Il HMHBAJIUJIOB-

VYyeOnass  aynuropus  (MyJabTUMeIuWHas)  id

654027, KemepoBckas 001acTh -
Kysbacc, r. HoBoky3Hernk,
p-KkT [Inonepckuii,

.13, mom.1
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KOJISICOUHHKOB
OO6opynoBaHnue: cmayuoHapHoe - SKpaH, IPOEKTOp, HOYTOYK.
Hcnoas3yemoe mporpammHoe obecmeuenue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOJHMIICH3UOHHOMY
noroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBOOOIHO pacrpocTpaHseMoe I10),
MozillaFirefox  (cBobogHOo  pacmpoctpansiemoe  [10),
GoogleChrome (cBobomno pacmnpoctpansemoe I10), Opera
(cBobomHO pacmpoctpansiemoe [10), FoxitReader (cBo6oaHO
pacmpocTpaHseMoe I10), WinDjView (cBOOOTHO
pacnpoctpansiemoe 110), SAunexc.bpayzep (oreuecTBeHHOE
cB00OTHO pacnpocTpansemoe [10).

HNurtepHer ¢ obecieuenuem gocryna 8 JUOC.

5.3 CoBpemenHble  npogdeccuoHAIbHbIE 0a3bl  JJaHHBIX

HHGpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. DnekrpoHHO-OMOIHMOTEUHAas cucteMa «Jlanby - http://e.lanbook.com
2. DIJEKTPOHHO-OMOJIMOTeUHAs crucTeMa «3HaHMyM» - WWW.ZNnanium.com

3. DnekTpoHHO-OMOIMOTEeYHas cUcTeMa « Y HUBEpcUTeTcKas OubnnoTeka oHnaiHy» (0azoBas

yacts) - http://biblioclub.ru

4. DnexrponHO-6ubIMOTEUHAs cucTema «FOpaiiT» - https://urait.ru/
5. DiekTpoHHas TOJHOTEKCTOBas 0a3a  JaHHBIX  MEPHOJUYCCKHX  W3JaHUN
oOriecTBeHHBIM 1 TyMaHuTapHbiM Haykam OO0 «MMBUCy, https://dlib.eastview.com,

6. Hayunas snekrponnas oubmnoreka — http://elibrary.ru
7. MexBy30BcKas 3eKTpoHHas oubinoreka (MOB) - https://icdlib.nspu.ru

Ilepeuens CIIB/l u UCC no aucumnmniinne

1. OOwmepoccuiickuii MareMaTHueckuil mopTan (MHOpManMOHHas cHcTeMa)

http://www.mathnet.ru/
2. HWudopmannonnas cucrema «EnnHoe 0KHO j0ocTyna K 00pa3oBaTeIbHbIM
pecypcam» - http://www.window.edu.ru.

6. NHble cBegeHust U (WIN) MATEPHAJIBI.

6.1. IIpuMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT

Tewmsl pedpepaTto 11st 1 pasnena

CHCTEeMHBIN aHAIN3 - KaK MCTOAOJIOIMYCCKasd JUCHHUIIIMHA.

CHcTeMOI0rHus - Kak TCOPCTUUCCKAsA JUCHUIIIINHA, TCOPUA CUCTEM.
CHcTeMOTEeXHHKA U CHCTEMOTEXHOIOTHKA - KaK NPpUKIIAAHBbIC JUCHUIIIINHBI.
[Tmoxo cTpykTypupyemMbie U GopMaTi3yeMble CHCTEMBI.

CBoiicTBa CUCTCM, UX AKTYAJIbHOCTH U HCO6XOI[I/IMOCTB. HpI/IMCpBI.

ITaIsl CHCTEMHOTO aHaJIn3a, UX OCHOBHBIC IICJIN, 3aa4H.

NoookrwbdPE

aHaJIn3.

qDYHKI_[I/IOHI/IpOBaHI/IC CHUCTCM, DPA3BUTUC U CAMOPA3BUTUC CHCTCM: CpaBHHTCHBHLIf/'I

8. FI/I6KOCTB, CBA3HOCTDH, SKBUBAJICHTHOCTb 1 HHBAPUAHTHOCTL CUCTCM: CpaBHI/ITCHLHBIﬁ

aHaJIN3.
9. Aunre0pa OTHOLICHHUH KaK YHUBEPCAJIbHBIH aImapaT TEOPUU CUCTEM.

10. Knaccu¢pukaimoHHasi CHCTEMa KJIacCOB CHCTEM.

11. Bonpluas u cioXkHasi CHCTEMaA - B3aUMOIIEPEXO0/Ibl U B3aUMO3aBHCUMOCTH.
12. EnuaCTBO M 00pH0a Pa3IUYHBIX THITOB CIOKHOCTEH.

13. Nudopmarus - 3HaHue, aOCTpakLus.

14. Uadopmanust - Mepa TopsiJika, OpraHu3aIui, pa3HoO0pa3us B CHCTEME.
15. Mudopmarnus - CTpyKTypHUpOBaHHOCTH U HEONPEICICHHOCTH B CHCTEME.
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16.
17.

18.
19.
20.
21.

22.
23.

DHTpomnus 1 Mepa Oecriopsiika B cucteMe. MHpopmaIus 1 Mepa mopsijika B CHCTEME.
KBaHTOBO-MeXaHWYECKMH W TEPMOJUHAMUYECKUN TMOAXOAbl K HU3MEPEHHIO
uHpOpMaLIKH.

CeMaHTHYECKME W HECEeMAaHTHYEeCKHE Mephl MH(POPMAIMM - HOBBIC TMOIXOABI M
ACIICKTHI.

Llenu, 3ama4m, STAIbl ¥ MPaBHUJIa YIPABJICHUS CUCTEMON (B CHCTEME).

Y CTOMYHMBOCTh CUCTEM M MX THUIBI, BUIBL.

Koruurosioruss - CHHTETHYECKass Hayka. KOTHUTHBHBIC PEHMICTKH (CXEMBbI) -
WHCTPYMEHTAPUN MO3HAHUS CUCTEM.

Camoopranu3aiys ColuaabHO-9KOHOMUUYECKHX CUCTEM U UX 3HAYCHUE.
AKCHOMaTHKa CaMOOPTaHU3aIMU CUCTEM.

KonTtpouabsnas pa6ora Nel

Bapuant (o0Opa3err)

1.Ha pucyHnke noka3zaHo Uu3MEHEHUE TEMIIEPATyphl BO3/lyXa Ha MPOTSKEHUU TPEX CYTOK.
[To ropu3oHTanu yKasbIBaeTCs JaTa W BpeMs, MO BEPTUKAIM — 3HAYCHHE TeMIepaTyphl B
rpanycax llenbcus. Onpenenure Mo pUCYHKY HAaWUMEHBIIYIO TEMIIEpaTypy Bo3ayxa 29 mas.
Otger paiite B rpagycax Llenbcus.

18

16

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06100 1200 1800 00100

28 man 20 yan W) was

2. Ha nmarpamme moka3aHO pacripenelieHHe BbIIaBku mean B 10 crpanax mmpa (B
Thicsiyax TOHH) 3a 2006 roa. Cpenu NmpeacTaBiICHHBIX CTpaH MEPBOE MECTO IO BBIMIABKE MEIU
saauMaim CIIA, necaroe mecto — Kazaxcran. Kakoe mecto 3anuMaia Muponesus?
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3. 3aroaHUTh 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

2 2
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;

Haiitu cnenyronme MHOKeCTBA:

b).M = (A\B)n (B\C)uU (A\C).

2. Ha (akynprere ¢uiaonorud ydvarcs CTYAEHTHI, [OJIyYalollUe CTUICHAUIO, H
CTYAEHTBI, He ToTy4Jaronye crunenauto. Ilycte 4 — MHOXKECTBO BCEX CTYACHTOB (akyibTera; B
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— MHOXECTBO CTYACHTOB (aKylIbTeTa, MNOJYYAIOMUX CTHUICHIUI0. YKaXHTE, YTO COOOM
MIPEJCTABIISIET 00BeOUuHeHue, nepecevyernue 1 pazHocms MHOXECTB A U B.

3. U300pa3utre ¢ MOMOIIBI0 JUarpaMMbl OTHOIIEHHWE MEXIYy MHOMKECTBaMu: A —
MHO>KECTBO YUeHHUKOB 9 Kkiacca, B — MHOkecTBO OTIHYHUKOB, C — MHOYKECTBO XOPOILIUCTOB.

4. TlocTpouTh MHOXKECTBO

(4\B)"(4\C)

KonTpoabHnasi padora Ne2
Bapuant (o06pa3zern)
1. CoctaBuTh TaOIUIBI MCTUHHOCTH JUIS CIEAYIOMUX (hOpMYIT aareOpbl BhICKa3bIBAaHHI:

a).(P>Q)> ((P>-Q)>=P); b).(P>Q)> ((P>(Q~>R))> (P R)).

2. TlepeBecTy peIOKEHUE HA MATEMATHYECKUN SI3BIK, IOCTPOUTH €0 OTPHUIIAHUE H 3TO
oTpHIIaHue cHOpPMyITUPOBATH HA OOBIYHOM SI3BIKE:

«Ecnmu s moiimy B CTOJOBYIO M HE YCIICI0 Ha 3aHATHS, TO MaTepuall HYKHO HM3y4arb
caMOMY».

3. Eciiu B CTpOUTEIBCTBE BHEAPSAIOTCS COBPEMEHHBIC METOJBI IUIAHUPOBAaHUSA U
pykoBoxcTBa (A), To crpoiiku Oynyt pactu ObicTpee (B), a crouMocTh cTpouTenbeTBa OyaeT
camxkatbea (C). B cTpoutenbcTBe yke BHEAPSAIOTCS COBPEMEHHBIE METOMBI TUIAHMPOBAHUS U
pykoBoacTBa. CrenoBarenabHO, CTPOMKM OynyT pacTu ObICTpee, a CTOMMOCTb CTPOUTENbCTBA
Oyner cHmkarbes. CripaBeIMBO JIM TaKOE 3aKITI0UCHHE?

4. Pemith JIOTUUECKYIO 3a7a4y:

Dk3aMeH caaBalu 4eTbipe abutypueHTta: AradonoB, Berkun, CapaeB u Kupees.
H3BectHO, 9TO:

1) s Toro, uroOsl AradoHOB HE cnan win BeTkuH caai, HeoOxoaumo, utoosl Capaes
cnan u KupeeB He can 3K3aMeH.

2) JIns Toro, utoObl He caan Capaes, a BeTkun caain, HeoOxoaumMo, 4ToObl AradoHOB He
cnan win KupeeB cian s3K3aMeH.

3) HeBepHo, uto 11t TOro, uToObI HE cAan AradoHoB, 10CTaTO4HO, 4TOoOKI cran Kupees.

KTo cmam sx3amen?

KonTtpoabHnas padora Ne3

Bapuant (o0Opa3zen)

1. Kak-To pa3 B BOCKpECeHbE ceMepo JIpy3ei 3anuim B kKade, yCeluch 3a OAUH CTOJIUK U
3aKa3ajii MOpOKeHoe. XO35MH Kade cKaszal, 4TO €clid Jpy3bsi B Kaxaoe Cleayloliee
BOCKpPECEHbE OyAyT CaJUThCS TO-HOBOMY M IEpErnpoOyIOT BCE CIOCOOBI MOCAJKH, TO C 3TOTO
MOMEHTa OH o0ellaeT KOPMHTb MX MOPOXKEHBIM OeclaTHO. YJacrces JU  Jpy3bsiM
BOCITOJIB30BATHCA MPEIOKEHUEM X03siMHA Kade?

2. B onmummnmane mo maremMaTtuke y4acTBYIOT 12 komaHa. CKOJBKMMHU CIIOCOOaMHU OHH
MOTYT 3aHATh IPU30BBIE MecTa?

3. CKONBbKMMHU cIOCO0AMH MOKHO MTOCTaBUTH § IIAIIEK Ha YepHBIE MO JOCKU?

4. bpouieHbl ABe UrpanbHble KOCTH. HallTu BeposSTHOCTH CIEAyHOIIMX COOBITHIl: a).
CyMMa BBINIABIIMX OYKOB PaBHA CEMHU; 0). CyMMa BBINABIIUX OYKOB paBHA BOCHMH.

5. B ypue 10 6enbix, 15 yepHbix, 20 cuHUX U 25 KpacHbIX IIapoB. BeIHYIM OquH miap.
Haiiti BeposITHOCTB TOT0, UTO BHIHYTHIN IIap CUHHUM WIIM KPACHBIH; Oebli, YepHBIA WK CHHUH.

6. /[Ba paBHOCWJIbHBIX MPOTHBHUKA MTPAIOT B maxMmarbl. UTO BeposiTHee: a). BBIMTPATh
OJIHY MApTHUIO U3 JIBYX WJIM JIBE MapTUU U3 4eThlpex? 0). BRIUIpaTh HE MEHEE JABYX MapTUH UX
YeThIpeX WM HE MeHee TpeX napTuii u3 natu? Huuby Bo BHUMaHKHE HE IPUHUMAIOTCS.

KonTtposbHnas paGora Neq4
BapuanT (o6pa3zer)
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IIpu wu3ydeHun yueOHON Harpy3ku ydammxcs mnomnpocuian 30 BOCBMUKIACCHUKOB
OTMETHUTH BpeMs (¢ TouyHOCThIO A0 0,1 4), KOTOpOEe OHHM 3aTpaTHJIM B OINPEACIICHHBINA JICHh Ha
BBIIIOJIHEHME IOMAlIHUX 3aaanuil. [lonyuunu cienyromue naHHble:

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 Psi/i paclpeiesiCHuUs.

2. IlocTpouTh CTAaTHUCTUYECKUU PsIZ pacrpepesieHusI.

3. IlocTpouTh MHTEpBAJIBHBINA psii pacnpeaeneHus. [Jis 3TOro ycTaHOBUTH, Ha Kakoe
KoMuecTBO kiiaccoB K pa3buBaercs qaHHBIN pssl HAOIIOCHUI:

K=1+3,322IgN, rae N — 06beM BBIOOpKH

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

K

max —Xmin

o X
Haiitu mmpuny kiacca h: h=

WHTepBanbHbBIN psiji pactpeneseHus MPEACTaBUTh B BHJIC TaOIHIIbI

Knacc epanuy

Yacmoma N;

4. TTocTpouTb MOJUTOH pacIipe/lelIeHus], UCIOJb3Yys PEe3y/IbTaThl IYHKTA 2.
5. Iloctpouts rucrorpammy pacnpenesneHus

Knacc
2panuy

ni/h

6. BeruucnuTh BHIOOPOYHOE CpeJIHES CTATHCTHYECKOTO P,

7. BpUMCIUTL AMCTIEPCHIO S

SZ

o gopmyse:

Kk
1 2
= E (x; —X)'n,
i=1

8. Haiitu cpeanee kBajpaTHueckoe OTKIOHEHHE S.
9. Haiitu Mmoxy Mo u Menuany.

6.2 IlpumepHbie BONpOCHI U 3aJaHus / 3aJa4u JJsl MPOMeEKYTOUYHO
aTrecTanun
Ta6J'II/II_Ia 9- HpI/IMepHLIC TCOPCTUUICCKHUEC BOIIPOCHI U MTPAKTUYCCKUC 3aJIaHUS K 3a4UCTy

Pazmenst u | [Ipumepusie Teoperuueckue | [IpumMepHBIE TpakTUYECKHE 3aa9H

TEMBI BONPOCHI

1. OcCHOBBI CHCTEMHOI0 aHAJIN3a

OcHoBuple | 1.Uto Takoe cucremusnlii | 1.KakoBel moacucremsl cucreMsl "BVY3"? Kakne cBsasu

MOHSTHS aHanu3? 2.YTo BXOOUT B | MEXIYy HHUMH CylIecTBYIOT? OmucaTh UX BHEUIHIOW HU

CHCTEMHOT | MPEIMETHYIO 00J1acTh | BHYTPEHHIOIO cpeny, CTpykrypy. Kiaccuduiuposats (¢

0 aHajgM3a | CHCTEMHOIO aHain3a? MTOSICHEHUSMH) TTOACUCTEMBI. OnucaTh BXOJ, BBIXOJ, II€Ib,
3. KakoBsl OCHOBHBIE | CBSI3U yKa3aHHOW CHCTEeMBI U ee mojcucteMm. Hapucoath
CHCTEMHBIC METOJIBI H | TOIIOJOTHIO CUCTEMEI.
MIpOTIe Ty phI? 2.IlpuBectr mpuMep HEKOTOPOH CHCTEMEI, YKa3aTh €€ CBSI3U
4.Yto TaKoe LeJb, | C OKpy»Karouleil cpeioil, BXOAHbIE U BEIXOAHBIE TapaMETPHI,
CTPYKTYDa, CHCTEMA, | BOBMOJKHBEIE COCTOSHUS CUCTEMBI, ITOJCHUCTEMEBI. [10ACHUTE
IOJICCTEMA, 3aj1ada, | Ha 3TOM mpuMepe (T.e. Ha TpUMeEpPe OJHOW M3 3a1ad),

pemenue 3agaqn, mpodiema?

5.KakoBrI OCHOBHBIE
NpU3HAKK U TOIMOJOTUU
cuctem?

6. KakoBeI HX  OCHOBHEIC

TUNBI OUCAHUNI?

BO3HHUKAIOIIUX B JIAHHOM CHUCTEME KOHKPETHBIA CMBICIT

noHATHH "pemwmTh 3amady" W pelieHue 3agayd’.
ITocTaBuTh OHY POOIEMY JUISI TOH CUCTEMBI.

3.IlpuBectn  Mopdonoruueckoe, HHOOPMALIMOHHOE U
(YHKUMOHAIBHOE  ONMWCAHUS  OAHOM-ABYX  CHCTEM.

SIBASIOTCS M 3TH CHCTEMBI IJIOXO CTPYKTYPHPYEMBIMH,
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7. KakoBBI ATAIIbl CHCTEMHOTO
ananmm3a? KakoBBEI OCHOBHEIE
3aJ1a4d STUX ATanoB?

wioxo ¢opmanuzyemMbiMu  cucremamu? Kak  MoOXHO
YIYYIIUTh UX CTPYKTYPUPOBAHHOCTE U (HOPMATU3yeMOCTh?

Cucremsl 1
nHopMmaIt
us

8.Kak xmaccupummpyroTes
CUCTEMBI?

9.Kaxkast cucrema Ha3bIBaeTCS
0O0JIBIION? CIOXKHOMN?

10.Yem OTIPEIEIISICTCS
BBIYHCIUTEIbHAS
(cTpykTypHas,
QUHAMHYECKasi) CIIOKHOCTD
CHUCTEMBI? 11.IIpuBenure
MPUMEPBI TAKUX CUCTEM.
12.Yto Takoe wmHbOpMAIHI?
Kax KIacCHPUIHUPyeTCs
uHpopmanus? Uem
orTinyaercss MHGopMaus ot
cooOmeHus?

13.KakoBsI OCHOBHBIE
C-)MHI/IpI/I‘ICCKI/IC METOAbI
norydeHus nHpopmanmn?

14 KakoBsI OCHOBHEIC
TEOPETUYCCKUC METOIEI

noJry4eHus: uHpopmauuu?

4 llpuBecT TIpUMEp OIHOW-IBYX CIOXHBIX CHCTEM,
MOSICHATh TPUYMHBI W THII CIIO)KHOCTH, B3aUMOCBSI3b
CIIO’KHOCTEH Pa3NUYHOrO TUNA. YKa3aTb Mephl (IIpHUEMBI,
MPOLEAYPHI) OIleHKH ciioxkHoCTH. [locTtpouts 3D-, 2D-, 1D-
CTPYKTYpBI ~ CHOXHBIX cucteM. Cnenarb  pHUCYHKH,
WJUTIOCTPUPYIOLIUE OCHOBHBIE CBSI3H.

5.BeiOpaB B KauecTBe MeEpHI CIIOKHOCTH HEKOTOPOM
DKOCHICTEMBl MHOTOOOpa3We BHAOB B HEW, OICHUTh
CJIO’)KHOCTH (MHOTO00pA3He) CHCTEMBI.

6.IlpuBecT mnpuUMep OIEHKH CIO0KHOCTH HEKOTOPOTrO
(parMeHTa TUTEPATYPHOTO (MY3BIKATHHOTO, JKHBOTICHOTO)
MIPON3BEICHIISL.

7.4n4 3amaun peleHusl KBaJpaTHOTO YpaBHEHMs YKa3aTb
BXOJHYIO, BBIXOJHYIO, BHYTPHCHUCTEMHYIO WH(OPMAIHIO,
WX B3aMOCBSI3H.

8.Iloctpouts  TakTUKy  W3y4eHUs  (MccienoBaHUs)
SMHUIEMHUU TPHIA B TOPOAE TONBKO JMITUPUICCKUMHU
(TeopeTnyecKuMH, CMEIIaHHBIMHI ) METOJaMH?
9.9MIIUpUIECKUMU (TeopeTnyecKuMH, SMITUPUKO-
TEOPETUYECKUMH) METOJaM{ TONYyYUTh HH(MOPMAIHUIO O
roroie (OMUIIKTE B OOIINX YepTaxX MOIXOIBI).

2. MeTopl MaTeMaTHYeCKOii 00padoTKu nHpopMaIuH

Marematn | 15.Tabmuma kak cpenctBo | 10. Ha pmarpamme mokazaHo pacrpeneieHHne BBIIIIABKU
YECKHUE cHUCTEeMaTU3allu1 Menu B 11 crpanax mupa (B Thicsiuax ToHH) 3a 2009 rom.
cpencTBa nHpOpMAaLIUH. Cpenu npeacTaBlIeHHBIX CTPaH IEPBOE MECTO MO BBIMJIABKE
npenctasn | 16.Cxembl 1 UX IPUMEHEHHE | MEIM 3aHMMaIO0 MapoKKO, OIMHHAALATOE MECTO —
eHUs npu pemeHnn npukiaaaHeix | bonrapusa. Kakoe mecro 3annmana KH/IP?
uHpop™Mall | 3amad. |
17071 17 I'paduku kak cpexctso | =¥
HpEICTABICHHS 60
HHpOpPMAITUH 40 T
2
18.DyuKIMsS Kak | (|
MaTeMaTHYecKast MOJIENb T P S
peaNbHBIX IPOIIECCOB. .ﬁ“ﬁ& & ,;S-'ff Q:??‘& 1._-.“3? .;:F?; 41:@ E:-:'-" i-,\"—; ,.;::@f'# S
o W« :
Ipeacrasn | 19.Pemenue nornueckux | 11. B kmacce 25 genosek. M3 Hux 15 yenoBek mocemaror
eHue 3a7a4 C MOMOIBIO TAOJIHII CHEUKYPC 0 aHIJIMICKOMY SI3bIKY, 14 YenoBeK MOCeImaroT
uapopman, | 20.IIpencraBnenne CHEUKYPC IO HEMELKOMY S3bIKy, 6 YeJIOBEK HE XOIAT Ha
umn uHpOpMaIUK  Ha  s3bIKe | cnenkypcehbl. CKOBKO YeNOBEK MOCEIAET JABa Crenkypca?
CpeICTBaM | TEOPUU MHOKECTB. 12. PemnTh NOTHYECKYIO 3aa4y:
Y TEOPUH 21. BrickasbiBanus. | DKk3aMeH claBajdud 4YeThipe adurypueHTta: AragoHOB,
MHOXecTB | Omeparuu Hay | Berkun, Capaes u Kupees. U3BecTHO, 9TO:
u BBICKA3LIBAHUSIMHU u ux | 1) Jnst toro, uroObl AradoHOB HE cAal wid BeTkuH cua,
MaTeMaTH4 | CBOWCTBA. HeoOxonumo, utoOsl CapaeB cman u KupeeB He cpan
€CKoM 22.®opmynsl JIOTUKHU | DK3aMeEH.
JIOTHKH BBICKA3bIBaHMIA. 2) Jlnas toro, utobel He cman CapaeB, a Betkun cpai,
PaBHocuibHOCTE popmyi. HeoOxonumo, yToObl AradoHoB He caan uiu Kupees caan
9K3aMEH.
3) HemepHo, uto mms Toro, 4toObl HE craan AradoHOB,
JI0OCTaTo4uHO, YT00HI can Kupees.
Kto cnan sk3amen?
Croxactuu | 23.Ilonsarue xkomOunatoproii | 13. Ilocunraiire uncno OykB B Bamem nMeHH, MycTh 3TO
eCcKue 3a7a4Hu. OcHorupie | yuciao paBHo N. Ilocuwmraiite wmcio OykB B Barmeit
MOJENU 9JIEMEHTHl KOMOMHATOpUKHU. | hamunum, 3T0 Oynet uucno M. W, HakoHen, mocuuTanTe
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TPEe/ICTaBII
eHUS U
00paboTku
nHopMmaIt
uu

24. O6paboTka uHpOpPMALUH
C  TOMOINBID  pEIICHHS
KOMOWHATOPHBIX 33724

25. OOmmue cBeacHUS O
BBEIOOPOYHOM MeTOoJIe:
reHepalibHasi ¥ BBIOOPOYHAs
COBOKYITHOCTH; 00BeM
COBOKYITHOCTH; BUJIBI
BEIOOPOK; CHocoOBI

00pa3zoBaHUsl BEIOOPOK.

26. BapuanuoHHBIH psI U
CTaTHCTHYECKOE
pacnpezeneHue BEIOOPKH.

27. TlonuroH u rucTorpaMmma
4acToT.

28. YucnoBbie
XapaKTePUCTUKU
BapHAIMOHHBIX PSIJIOB.

29. Hcnonn3oBanue Gopmy
TEOPUU BEPOATHOCTEH IS
peleHus MPUKIIATHBIX
3ajad.

guciao OykB B Bamem ordgectBe. D710 umcenmo L. Bo Bcex
yenoBusix 3anay ganee N, M u L - 3To Te camble uucha.
Hanumwure otser.

[Ipumep pemenus: MBanos MBan MBanosua. N =4, M = 6,
L=8.

3apaua 1. B kmacce N +M +L pereir. Mapesi iBanoBHa
pemmniaa OTHpPaBUTh TPOWX W3 HHUX HA OJMMITHAAY II0
muHTrBACTHKE. CKOJBKIMH CTIOCOOaMHU 3TO MOXKHO CIeNaTh?
3anaua 2. CKOJBKO Pa3IUYHBIX CIOB MOXXHO COCTaBHTb,
nepecTaBisisi OykBbI a) B BalmleM HMEHH? b) B CllOBe
«CITOCOBHOCTb»?

3agauya 3. B xoHmuTepckoil jaBke MponaroT KoH(peTs 4
coptoB: «lItmube monoko», «Tprodenb», «CeBepHOE
Cusane» u «[puibsik». CKOJBKHUMH CIIOCOOAMH MO>KHO
kynuth N +M xorper?

3anaua 4. Pora u3 M + L conmar BeICTpoeHa B psij.
CKONBKAMH CTIOCO0aMH MOKHO TI€PECTaBUTh CONIAT, Tak,
YTOOBI 1B KOHKPETHBIX COJIAATA CTOSIIH PSAOM?

2. Kak-To pa3 B BOCKpeceHbe ceMepo ApYy3eil 3allliu B Kade,
YCENHCh 32 OJIUH CTOJHK U 3aKa3aJIl MOPOXKEHOE. XO3SIHH
kade ckazaj, 9TO eclu APY3bsi B KaXIOe CIeIyroIee
BOCKPECEHbE OYAyT CaIUThCS MO-HOBOMY W IEPEHpPOOYIOT
BCE CIIOCOOBI MOCAAKH, TO ¢ 3TOTO MOMEHTa OH OOeIacT
KOPMHTH UX MOPOXEHBIM OECINIATHO. Y JACTCS JIH APY3bIM
BOCTIOJIB30BAThCS MPEIIOKEHUEM X03arHa Kade?

14.. B onumMmuaze mo MaTeMaTHKE y4acTBYIOT 12 KOMaH.
CKOJIbKMMHU  CIIOCO0aMH  OHM  MOTYT 3aHSTh IPHU30BBIC
Mecrta?

CKOJIBKMMH CIIOCO0aMHU MO>KHO TIOCTaBUTh 8 IIAIICK Ha
YepHBIE MOJIS TOCKHU?

15. bporensl nBe urpanbHble KOCTH. HaiiTh BeposiTHOCTH
CIIeIyIOIINX COOBITHH: a). CyMMa BEHITIABIINX OYKOB paBHA
cemu; 0). cymMMa BBINIABIINX OYKOB paBHA BOCHMHU.

16. B ypue 10 6enbix, 15 yepHbIx, 20 cHHUX H 25 KpacHBIX
mapoB. Beraynu oauH map. HallT# BEepOSITHOCTH TOTO, 4TO
BBIHYTBHIH IIAp CHHWUH WM KPAcCHBIH; OeJbli, YepHBIA HIIH
CUHUH.

17.. JIBa paBHOCWJIBHBIX NMPOTUBHUKA WTPAIOT B IIAXMATHI.
Uto BeposiTHEE: a). BBIMTPATh OJHY MApPTHIO U3 ABYX WIH
JIBe TIapTUU U3 dYeTbIpex? O). BBIUTpATh HE MEHee ABYX
MapTUi WX YEThIpeX WM HE MEHee TPeX MapTHUH U3 ISATH?
Huubn Bo BHUIMaHWE HE IPUHUMAFOTCS.

18. JlnuTenbHOCTH JieueHUs OOJBHBIX ITHEBMOHUEH B
crarioHape (B gHax): 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.

BBINOJIHUTE CTAaTHCTUYECKYID OOpabOTKY JaHHBIX [0
CIeyrOIIeH cXeMe: BHIIOJIHUTh PAHKUPOBAHUE MMPU3HAKA U

COCTaBUTh  OE3MHTEPBAIbHBIM  BapHAIlMOHHBIA  PAI
pacmpezneneHus; OCTPOHUTh IIOJWIOH  PACIpPENENICHUS;
COCTaBUTh PABHOMHTEPBAIBHBIN  BapUAllMOHHBIA D,

pasOMB BCIO Bapualid Ha K HHTEPBAIOB; MOCTPOHTH
THCTOTpaMMy  pacmpeaeneHus; 4. HaWTH  YHCIOBBIE
XapaKTePUCTUKH BBIOOPOYHOM COBOKYITHOCTH:
XapaKTePUCTUKU TIOJIOKEHHS (BBIOOPOYHYIO CPEIHIOIO,
MOJY, MeJIMany); XapaKTepUCTUKU paccesHusI
(BBIOOpOUYHYTO TUCTICPCHIO, CPEIHEKBAPATHIECKOE
OTKJIOHEHHE).
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Cocmasumensy. Ocwurnosa JI.A., monient kap. MOuMM
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