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JIncT BHeceHUs H3MEHEeHU I

B PII/] 51.0.01.08 OcHOBBI CHCTEMHOI0 AHAJIN3A M MATEMATHYECKO#i 00padoTku uHGoOpMAHH
(K00 no yueOHOMY NIAHY, HA38AHUE OUCYUNIUHDBL)

Caenennst 00 yrBep:KIeHUM:
YTBEpKICHA YUYEHBIM COBETOM (aKyIbTeTa ICUXOJIOTHU U eAarOTUKH
(mpoTokon Yuenoro cosera akyaprera Ne 7 ot 12.03.2020 1.)

quist OITOIT 2020 rox Habopa Ha 2020/ 2021 yuebHslii rox
o HampaiieHn o moAroToBKH 44.03.03 CruermanbHoe (e eKToIOTHIecKoe) 00pa3oBaHme

(KO() u Haseanue HanpaeieHus noo2omosxu /c’neuuaﬂbuocmu}

HampaBJIeHHOCTh (podub) Jloromeauns

OnobpeHa Ha 3aceJaHUH METOJJMUECKON KOMUCCHU (aKyJIbTeTa ICHXOJIOTHU U HEeIAarOTHKU

MPOTOKOJ MeToIrueckoil komuccnu akynbrera Ne 6 ot 05.03.2020 r.

OpnoOpeHa Ha 3aceaHUU OOCCIICUUBAIONICH Kadenpbl JIOUIKOILHOW M CHEIUATLHOW IEJaroruku U
[CUXOJIOTHH

mpotokoi Ne 6 ot 20.02.2020r.  Ipebenwuxosa T.B. |

(D.H1.0. 3a8. kaghedpoii) (TToonucw)

IlepeyTBep:xneHue Ha y4eOHbIi roa:

Ha 2021/ 2022 y4yeOHblii o1

YTBEpKICHA YUEHBIM COBETOM (aKyIbTeTa ICUXOJIOTHU U MEAarOTUKH

(nporokon YueHoro coeta daxyibprera Ne § ot 18.03.2021 r.

OnoOpeHa Ha 3aceJaHUW METOJMUSCKON KOMUCCHU (aKyJIbTeTa ICHXOJOTHU U HEeArOTHKU
MIPOTOKOJI METOANYECKOM Komuccuu ¢akynbreTa Ne 6 ot 15.03.2021 r.

Onobpena Ha 3aceqaHuu odecreunBaroleii kKadeapsl AOMKOJILHON M COCNUANEHON eJJarOTUKHU U
NCUXOJIOTHH

nporokost Ne7 ot 18.03.2021 r.  I'pebenwurosa T.B. |

(D.H1.0. 3as. kaghedpoii) (Toonucy)

Ha 2022 /2023 y4ueOHBI TO]

YTBEpKJCHA YUEHBIM COBETOM (haKyiIbTeTa ICUXOJIOTHU U MeIarOTUKH

(mportokon YueHoro coBeta dakynbrera Ne 5 ot 07.04.2022 1.

OpnoOpeHa Ha 3aceaHUM METOAMYECKON KOMUCCHH (DaKyJIbTeTa IICHXOJIOTHH U HEJIATOTHKH
MPOTOKOJ METOJuecKoi KoMuccruu gakynbrera Ne 6 ot 04.04.2022 T.

OpnobpeHa Ha 3acefaHuy o0ecIieunBaroNiei kadeapsl IOMKOIbHON U CIICIUAILHOM MEAarOTUuKU U
MICUXOJIOTHU

nporokost Ne 7 ot 24.03.2022 r. [ pebenwuxosa T.B. |

(D.1.0. 3as. kaghedpoir) (TToonucs)

Ha 2023 /2024 y4yeOHBIi TO]

YTBEpKJCHA YUEHBIM COBETOM (haKyiIbTeTa ICUXOJIOTHU U MEearOTUKH

(nporokon YueHoro coeta paxyibpreta Ne9 ot 23.03.23 .

OnoOpeHa Ha 3acelaHMU METOIUYECKOI KOMUCCHH (DaKyIIbTeTa ICHXOJOTHH M Nearoruku

MPOTOKOJ METOJuecKoi KoMuccnuu gakynbrera Ne 6 or 22.03.23 1.

Onobpena Ha 3acemanuu obecrieunBaroniell kKadeapbl IOMIKOJLHOW W CIEIMAIbHON IMEJIaroruku U
HCHXOJIOTHH

npotokos Ne 7 ot 16.03.23r.  [pebenwuxosa T.B.

(D.1.0. 3as. kaghedpoir) (Tloonucw)




OrasJjieHue

R 8 (50 5901 07 003 807 00030 0 025 0 4
1.1 OOPMHUPYEMBIC KOMIIETEHIIMH . ..veeeuvvreesssreesssreessssseesssssessssssessssssessssessssssesssnsseenns 4
1.2 HANKATOPBI TOCTUKCHUST KOMITCTCHIIHM «..c.vvveereveeireessreesnsessseesssneessnesssnesssnenns 4
1.3 3nanus, ymeHus1, HaBBIKA (3YB) 1O TUCITUTIIIIHE ......ccvvvveiiieiiiee e siiee e 4

2 OO0bBEM U TPYTOEMKOCTh TUCIUILIMHBI IO BUAAM yUY€OHBIX 3aHATUH. DOPMBI

TIPOMEIKYTOUHOM QTTECTAIIHIH ... v vvvesteessteeasseeesssassssessssessssesssesssssessssessssesssessnsessnns 6
3. Y4eOHO-TeMaTHICCKUH TIJIaH M COACPIKAHUE TUCITUTUTHHBL. ..vvevvvveeveeeireesiveenenas 6
3.1 VUEOHO-TEMATHUCCKII TITIAH 1.vvvvvvvvvsvsrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 6
3.2. ConepxaHue 3aHATHIA 110 BUAAM YUEOHOU PAOOTHI .....oeruvverireeiieeeieeenineeneeenenes 7

4. IlopsiioK OLIEHWBAHUS yCIIEBAEMOCTH U C(HOPMHUPOBAHHOCTU KOMIIETEHIUI
O0Oy4YaromIerocst B TEKYIIEH U MPOMEKYTOUHOM ATTECTALIMM ....vvvvenreeerreeenreesnneennnes 9

5 MarepuanbHO-TEXHUYECKOE, IPOrPAMMHOE U Y4EOHO-METOANYECKOE

OOCCTICUCHHE JTUCIIUTITITHBL. ....v.vverviaseeteessesseessesseessesseesseassesseesnesseesneaseesneannesneennesneas 9
5.1 VUEOHAS JTUTEPATYPA +.vvveenreeinneeeineesseeessneesreeaseeasseeessneesnneesneesnneeesnneesnneessneens 10
5.2 MarepuaibHO-TEXHHUUYECKOE U MPOrpaMMHOE 00eCIIeYeHNe AUCUUIIIUHBL. ..... 10

5.3 CoBpemeHnHbIe TTpodeccHOHaNIbHBIC 0a3bl JAaHHBIX U HH()OPMAIIMOHHBIC

CITPABOYHBIE CHUCTEMBL. .....eeiutreieisreeessressssnneessnsessssnesessnneeesannesesasneeesnnneeesanneessnneenns 11
6. VIHBIC CBEACHUS U (MITH) MATCPHAIIBL. ..vvveeisireeessrreessreessssseesssssessssssnessssseessnsnnenns 11
6.1.ITpumepHBIC TEMBI TUCBMEHHBIX YIEOHBIX PAOOT ..veevveeieeiriairieiiesiiesieesinennnas 11

6.2 [IpumepHbIe BOMPOCHI U 3a1aHus / 337241 JIJIs1 IPOMEXKYTOYHOM arTectanuu 14



1. eab AUCUUNJIMHBI

HCHBIO N3YUCHUA ANUCHUIIIMHBI SABJIACTCA PA3BUTUC HABBIKOB CHCTCMHOI'O MBIIIIJICHUSA
CTYACHTOB M IIOAIOTOBKA HMX K PCIICHHUIO IPAKTHYCCKHUX 3ada4d aHaJlu3a MU CHMHTE3a CHCTEM, a
TAKIKXC PAa3BUTHUC CIIOCOOHOCTH HCIOJIB30BAaTh MAaTEMAaTUYECKUE 3HAHUSI IJIsL OPUCHTUPOBAHHUA B
COBPEMEHHOM HWH(OPMAIMOHHOM TMPOCTPAHCTBE. B Xoae wu3ydeHHs AUCIUIUIMHBI Oyaer
chopmupoBana kommneteHmus: YK-1

1.1 ®opmupyembie KOMIIETCHIIUN
Tabnuua 1 - @opmupyemMble TUCHIUILUIMHON KOMITETEHIIUH

Haumenoanue Bunia Haumenoanue xateropun | Kox n HazBaHue KoMneTeHINN
KOMIIETEHIIUU (Tpynmbl) KOMIIETEHIMH

YHuBepcagpHas CucremMHOE M KPUTHIECKOE
MBIIIJICHIES

YK-1 cmocobGeH  OCymIeCTBISATh  IOWCK,
KPUTHYECKHUI aHAIW3 M CHHTE3 MH(OpMarum,
MPUMEHSTh CUCTEMHBIA MOAXOJ Ul PEIICHUS
NIOCTaBJICHHBIX 3371a4.

1.2 HHaAUKATOPHI J0CTHKEHUS] KOMIIETEeHIUii
Tabnuia 2 — UnaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUH, GopMUpyeMble TUCIUTIITMHON

Kon u Ha3Banue WHauKaTopsl JOCTIWKEHUS KOMICTeHIMH | JIMCIMIUTMHEL U TPAaKTHKH,
KOMIIETCHLINH no OITOIT (hopMupyroIIIEe KOMITETEHITHIO
OIIOIT

VK-1 criocober | YK-1.1. Pemraer mocTaBieHHbIE 331aull C | — VYueOHas IPaKTHUKA.
OCYIIIECTBIIATH HIOWCK, | TPUMEHEHUEM CHCTEMHOTO ITOIX0/1a. Hayyno-uccnenoBarenbckast
Kkputnueckuit anamu3z  u | YK-1.2. CooTHOCUT  pa3HOPOAHBIE paboTa (mosayueHue
CHHTE3 uHdopmalyy, | ABIEHUS U CHUCTEMAaTH3UpyeT HX B TICPBUYHBIX HABBHIKOB
NPUMEHSTH CHCTEMHBIH | COOTBETCTBUM €  TpPeOOBaHUSIMH U Hay4YHO-MCCIIEJ0BATENbCKON
MOAXOJ [ pelIeHUs | YCIOBHUSAMH 3aauu. paboTHI)
[IOCTaBJICHHBIX 33134 VK-1.3. MHmeer npakrtudeckudl onbIT | - IIpou3BoACTBEHHAs

paboThI c UHGOPMALTIOHHBIMH npakTuka. [TpoduibHast

WCTOYHHUKAMH. HpaKTHKa

YK-1.4. Biageer mnpuemamu cOopa,

CTPYKTYPUPOBaHHS M CHUCTEMATH3ALUH

nH(pOpMAaIUH.

VYK-1.5. Hmeer mnpakTH4eCKUH OIBIT

IpeACTaBICHUS] HHPOPMALUH C TTOMOIIBIO

pa3IMYHBIX MAaTEMaTHYECKHX MOJICTICH.

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucuuninHe
Tabnuua 3 — 3HaHus1, yMeHUs, HaBBIKU, (OpPMUpPYEMbIE TUCIUITIIMHON

Kon u Ha3zpanue WNHaukaTops! JOCTHKEHUS 3uanus, ymenus, HaBbiku (3YB), popmupyemeie

KOMIIETEHIINH KOMIICTEHIINH, 3aKPETUICHHbIC | JUCIUIUTHHON
3a AUCUUIUIMHON
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
OTIBIT paboThI c 3aja4;
nH(OPMAITMOHHBIMH —  [enW, 3a7a4d W TPUHIUIBI CHCTEMHOTO
HCTOYHUKAMHU. aHalm3a;

YK 1.4 Brmameer npuemamu

COJZICPIKAHUEC OTaIloB CHCTCMHOT'O
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Kon u na3sBanue
KOMIIETEHIINHU

WNHIuKaTopsl JOCTHXKEHUS
KOMIIETCHIINH, 3aKPETJICHHbIE
3a JUCHUILINHOMN

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;

— HCIIOJIb30BaTh  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, OCHOBHBIC 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 HWHCTPYMEHTapHEeM
CUCTEMHOI'O aHajln3a JUId PeIICHHUs
[TOCTaBJICHHBIX 33134,

— HaBBIKaMHU BbIOOpa HMH(POPMAIMOHHBIX
pPECypcoB i TIOMCKa WHGOpMAIUU B
COOTBETCTBHUH C MOCTABJICHHOM 3aa4eii;

— HaBBIKaMU CHUCTEMAaTH3aluU

MaTeMaTHIeCKOHN

CHUCTEMHBbIC CBA3HU u
MEXIY N3y4aeMbIMH
MpoIeCCaMu W/unm
OCHOBE  IIPUHATOU

CHHTEC3a B

METOJIbI
pelieHus




Kon u na3sBanue
KOMIIETEHIINHU

WNHIuKaTopsl JOCTHXKEHUS
KOMIIETCHIINH, 3aKPETJICHHbIE
3a JUCHUILINHOMN

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

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

— HaBBIKAMH (hopMyITUpOBKH H
apryMEHTUPOBaHUsA BBLIBOJIOB u
CYKIEHUN;

— HaBBIKAMH HCITOJIb30BaHUSA

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 JUCIUTUINHBI TI0 BUJAM Y4eOHBIX 3aHATHN

OO0mmas TpyT0eMKOCTh ¥ BHJBI y4€OHOH paOOTHI MO JUCIHILDINHE,

O6BEéM uacoB no hopmam

MPOBOJIMMBIC B pa3HbIX Gopmax 0by1enms
8]0]e) 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:
JIEKIIAHN 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 CamocTosTenbHas pabota o0ydaronuxcs (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 IaH OYHOM / 3a04HON (hOpMBbI 00yUeHUS




O6mas [[pymoeMKOCTh 3aHATHIA (Jac.) 1
= Tpyn0é PO 300 Dopu
= TEKYILEro
= |Pa3zmensl ¥ TEMBI THCHUIUINHEL MKOCTP |AynutopH. Ay TUTOPH. KOHTpOIS U
5 110 3aHATHUIM (60620 BaHSTUS BaHSITHS MIPOMEKYTOUHOM
5 l{ac.) ek PC PC arTecraluu
z 1. [pakKT. MEeKII. [MpaKT yenesaenocT
Z
Cemectp 2
Paznen 1. OcHOBHbBIE NOJI0KEHHS 52 8 12 | 32 6 8 90
CHCTEMHOT0 aHAJIH3a
1 OCHOBHBIC TIOHATHS CUCTEMHOTO 12 2 2 8 2 14 I1P-4
aHaJImn3a
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 | MonenupoBaHue U CHHTE3 B 14 2 4 8 2 12 I1P-4
CHCTEMHOM aHaJIn3e
Pa3znen 2. MeToabl MaTeMaTHYeCKOi 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 I1P-2
12 | cpencTBamMu TEOPUH MHOXKECTB H
MaTEeMaTUYECKON JTIOTUKHU
13- | CroxacTuueckue MoaeIn 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 HaumenoBanue
| pasnena, Tembl CopnepxaHue 3aHATHUSL
JICTIATITAHBI
Cemectp 2
Cooeporcaniue 1eKyuoHH020 Kypca
1 Pasnes 1. OcHOBHBIE NMOJI0KEHUS CHCTEMHOI0 AHAJIH3a
1.1 | OcHOBHBIC TOHATHUS IIpeamer cHUCTEMHOTO aHamM3a, CHCTEMHBIE PECypChl O0OIIecTBa,
CUCTEMHOTO aHajm3a mpenMeTHas 00JIaCTh CUCTEMHOTO aHaju3a, CHCTEMHbBIE TPOIeIyphl H
METO/Ibl, CHCTEMHOE MBIIILICHHUE.
OCHOBHbIE TOHATHS CHUCTEMHOTO aHAJIN3a, MPU3HAKKA CHCTEMBI, THIIBI
TOIIOJIOTUM CHUCTEM, pa3iu4Hble (OpPMBI ONHUCAHUS CHCTEM, JTaIlbl
CUCTEMHOT0 aHann3a. CyIMHOCTh U MPUHIMIBI CUCTEMHOIO MOAX0/A.
1.2 | CucreMul 1 OCHOBHBIE THMIEI M KJIACCHI CHCTEM, ITOHSATHS OOJIBIION M CHOKHOH
nH(popMaIus 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 WHPOPMALMK, HMX IOJOXKHUTENbHbIE M OTpULATEIbHbIE
CTOPOHBI, CBSA3b C N3MEHEHHEM HH(POPMALIUU B CUCTEME, PUMEPBHI.
1.3 | Vupasnenue cucremoit | [IpoGiiemMbl yripaBieHUs] CUCTEMOM (B cUCTeMe), cxeMa, Tend, QyHKIUU

1 V0O-1 - cobecenoanne, YO-2 - xomtoksuyM, IIP-2 - koHTponsHas paGota, IIP-3 scce, M3 —HHAMBHAYAIbHOE
3amanue; TC-2 - yueOnsie 3agauu, TC-3 - KOMIUIEKCHBIC CUTYaIlHOHHBIC 3a1a4H.
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HaumenoBanue

N/g paszaena, TeMbI CopepxaHue 3aHATUSL

i JUCIUTIIINHBI
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, ITallbl CHCTEMHOT'0 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 TUIBI U KJacChl MHPOPMALMH, METOIBl U MPOLEAYPHl 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
nHpopmarun. OyHKIHS
KaK MaTeMaTH4ecKas
MOJIETh

2.3 | Ucnonb3oBanue [IpuMeHeHne TeOpUH MHOXKECTB JUIsl pEIICHUS PAKTUYECKHX 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, METOJI BKJIIOUEHHS U MCKI0YeHUsl. OCHOBHBIE (hOPMYJIBI
peleHus KOMOWHATOPUKHU: TEPECTAHOBKH, pa3MelleHusi, coyeranus (6e3
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HaumenoBanue

MaTeMaTHIECKOM
CTaTUCTUKH TIPH
o0OpaboTke u
HCCIEI0BAaHUN JaHHBIX

N/g pasnena, TeMbl ConepsxkaHue 3aHATHS
v JUCTIATLTAHBI
KOMOMHATOPHBIX 337]ad. | IOBTOPEHUHA M C MOBTOpeHHWsAMH). Permenre KOMOWHATOPHBIX 3aiad,
COOTBETCTBYIOIINX crHenupuke mpodecCHOHATFHOW 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

KOMHeTeHHl/Iﬁ oﬁyqalomerom B TeKymei/i n HpOMe)I(yTO‘IHOﬁ arrecranmuum

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 bamer
(BUIBI) O0amioB  |y4eOHOM pabOTHI (17 nenenp)
Tekymas 80 Jlexumnonnsle 3ausTusa |1 6ajia mnocemenue 1 nekumonnoro |0-7
ydeOHas paboTa (KOHCTIEKT) 3aHATHUS
B CEMECTpe (7 3amsiTHii)
(ITocemmenne [IpakTrueckune 3ausaTust |1 6amn - mocemenue 1 nmpaktnyeckoro |14 - 35
3aHATHI 110 (OTYeT O BHINOTHEHUH |3AHATHS
pacrucanuio 1 naboparopHoii paboThl) |2,5 6a1a — mocenieHue 1 3aHATHS 1
BBIIIOJIHEHHE (14 3ansrwuii). BBINIOJIHEHNE 33JaHUH Ha 3aHATHH, B TOM
3aaHuUi) 4uclie, BKJIaJ B paboTy BCed rpymibl.
ITonroroska 7 6annoB IliaH-KOHCIIEKT IO TEMe 0-7
KOHTPOJIbHBIM sanstust (1 6amt 3a 1 emy)
paboTtam
Konrtponbsaeie pabotsl |3a ogny KP
(3 pabotnr) oT 6 10 7 6asuIoB (BhITIONHEHO 51 - 65% (21-33
3aJIaHuil)
ot 8 10 9 6a/10B (BEITTONTHEHO 66 - 85%
3aJIaHHHN)
ot 10 1o 11 6anaoB (BeIIONHEHO 86 -
100% 3amanwmii)
Pedepar (mo 1 CooTBeTcTBUE TPEOOBAHUIM 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 6amioB
CyMmapHasi oieHKa 1Mo JHCIHUIITHHE:
CymMa 0anioB TeKyleld 1 IpOMeXyTOYHOH aTTecTauuu 51-100 6.

st oOywaromuxcsi O4HO-3a09HOM (OopMbl OOydeHHs] B TeKyllel ydeOHoU pabdoTe
IUTAHUPYETCSl BBITIONHEHUE 3aJaHuil 1Mo QopmMaM TEeKyIero KOHTPOJs (MO COTJIacOBAHUIO 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 OlEHKa BBICTaBIseTcs B BegoMocTh B 100-OammpHOU

1IKaje ¥ B OyKBEHHOM dKBHBAJICHTE (Ta0ymia &)

Tabmuua 8 — Coornecenune 100-0anabHOM mKaIbl 1 OYKBEHHOTO SKBHBAJICHTA 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
AnekceeBa, M. b. Teopus cucreM M CHCTEMHBIH aHaIM3 . YUCOHHK U MPAKTHKYM JUIsI

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. 0. Maremarndeckas o0paboTka nHpOpMAMU: YIEOHUK U MPAKTUKYM 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 (mata

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
nenarornyeckuit yausepcurer uM. A. U. I'epuena. — Canxt-IletrepOypr : 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 o6pamenus: 14.02.2020).—

TekcT : ANeKTPOHHBIN.

5.2 MarepuajJibHO-TEXHUYECKOe M  MNPOrpaMMHOe olecrneyeHue

AUCIUIIJINHBI.

VYueOHbIe 3aHATHS TT0 TUCIUTUIMHE TPOBOAITCS B yueOHbIX aynutopusx KI'TIN KemI'V:

115

MIPOBEICHHUS:
- 3aHATHN JIEKIITMOHHOTI'O THUIIA,

- 3aHITHI CEMUHAPCKOTO (TIPAKTHYECKOTO) TUIIA;

- TPYIIIOBBIX Y MHIUBUAYaIbHBIX KOHCYJIBTALNH;

- TeKYIIETO0 KOHTPOJIS U MPOMEKYTOYHOHN aTTeCTaIUH.
Crnenuaau3upoBanHas (ydeOHasi) Medeslb: JTOCKa MeJoBasd,
kadenpa, CTONBI, CTYNbs, CTON pabo4ui [ HMHBAJIUJOB-

VYyeOnass  aynuropus  (MyJabTUMeIuWHas)  id

654027, KemepoBckas 001acTh -
Kysbacc, r. HoBoky3Henk,
p-KkT [Inonepckuii,

.13, mom.1
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KOJISICOUHHKOB
OO6opynoBanue: cmayuonapHoe - 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 pacrpocTpaHsieMoe 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  mnpodeccMoHAIbHBIE  0a3bl  JAaHHBIX

HHGpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. DnekrpoHHO-OMOIHMOTEUHAas cucteMa «Jlanby - http://e.lanbook.com
2. DIJEKTPOHHO-OMOJIMOTeUHAs crucTeMa «3HaHMyM» - WWW.ZNanium.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
oOrniecTBeHHBIM U TyMaHuTapHbiM Haykam OO0 «MMBUCy, https://dlib.eastview.com,

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

Ilepeuens CIIB/l u UCC no aucumnmiinne

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.
[Tnoxo cTpykTypupyembie U GopMaTn3yeMble CUCTEMBI.

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

ITaIsl CHCTEMHOTO aHaJIn3a, UX OCHOBHBIC IICJIHN, 3aa4H.

NoookrwbdPE

aHaJIn3.

qDYHKI_[I/IOHI/IpOBaHI/IC CHUCTCM, PA3BUTUC U CAMOPA3BUTUC CHCTCM: CpaBHHTCHBHLIf/'I

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

aHaJu3.
9. Aunre0pa OTHOLICHHUH KaK YHUBEPCAJIbHBIH aImapaT TEOPUU CUCTEM.

10. Knaccu¢pukaimoHHasi CHCTEMa KJIacCOB CHCTEM.

11. Bonpluas u cioXkHast CHCTEMaA - B3aUMOIIEPEXO0/Ibl U B3aUMO3aBHUCUMOCTH.
12. EnuaCTBO M 00pH0a Pa3IUYHBIX THITOB CIOKHOCTEH.

13. Nudopmarus - 3HaHue, aOCTpakLus.

14. Undopmanus - Mepa nopsiika, opraHu3aluu, pasHooOpas3usi B CUCTEME.
15. Mudopmarus - CTpyKTypHUpOBaHHOCTH U HEONPEECTICHHOCTH B CHCTEME.
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16. DuTponus u Mepa Oecniopsiika B cucreme. MHbopMalus u Mepa mopsijika B CUCTEME.

17. KBaHTOBO-MEXaHWYECKMA W TEPMOJAMHAMHUYECCKUN TOAXOABI K
uHpOpMaLUH.

M3MEPEHUIO

18. CemaHnTHyeckre U HeCeMaHTHYECKUE MEPLI I/IH(bopMaI_[I/II/I - HOBBIC IIOAXOAbI H

ACTICKTBI.
19. Ilenwm, 3apauu, STansl U MpaBUjIa yIPaBICHUS CUCTEMOU (B CUCTEME).
20. YcTOMYHBOCTE CUCTEM M HX THIIBI, BUILL.

21. KorHuTojorus - CHHTETHYEeCKas Hayka. KOTHUTHBHBIC peEIIETKH (CXEMbl)

WHCTPYMEHTAPUH TIO3HAHUS CUCTEM.
22. CamoopraHu3alus COIMUATbHO-YKOHOMUYECKUX CUCTEM U MX 3HAUCHHE.
23. AxcuomarvKa caMOOPTaHH3AIMH CUCTEM.

KonTtpouabsnas pa6ora Nel
Bapuant (o0Opa3err)

1.Ha pucyHke nokazaHo U3MEHEHHE TEMIIEpaTyphl BO3AyXa Ha MPOTSIKEHUU TPEX CYTOK.
[To ropu3oHTanu ykas3bIBaeTcs JaTa M BpeMs, [0 BEPTUKAIM — 3HAYEHUE TEeMIepaTrypbl B
rpagycax llenbcusa. Onpenenure nmo pUCyYHKY HAaMMEHBIIYIO TeMIeEpaTypy Bo3ayxa 29 mas.

Otger paiite B rpagycax Llenbcus.

18

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 mokas3aHO pacripenelieHHe BbIIaBku mean B 10 crpanax mwmpa (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
a’+3b*+c

1. JlaHbI Tpu MHOXECTBA:
A={-5-4,-301235},B={0,1,2,34,5,6},C={-3,-2-1,0,1,5}.
a).E=((AuB)N(BNC))\C;
b).M =(A\B)n(B\C) U(A\C).

Haiitu cnenyronme MHOKeCTBA:

2. Ha (¢akynprere ¢uiaonorud yvarcs CTYAEHTHI, IOJIyYalollUe CTUIICHAHUIO,

u

CTYJEHTBI, HE ToJTyvatolue cTunenuio. [lyctb A — MHOXKECTBO BceX CTyACHTOB (akynbTera; B
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— MHOXECTBO CTYACHTOB (aKylIbTeTa, MNOJYYAIOMUX CTHUICHIUI0. YKaXHTE, YTO COOOM
MIPEJICTABIISIET 00BeOUuHeHue, nepeceyerHue 1 pazHocms MHOXECTB A U B.

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

4. TlocTpouTh MHOXKECTBO

(4\B)"(4\C)

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

2). (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 cHOPMyITUPOBATh 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. CrpaBeUIMBO JIU TaKOE 3aKITIOUCHHE?

4. Pemith JIOTUUECKYIO 3a7a4y:

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

1) s toro, uroOsl AradoHOB HE cnan win BeTkuH caail, HeoOxoaumo, uToosl CapaeB
cnan u KupeeB He can 3K3aMeH.

2) Jlnsa Toro, utoOsl He caan Capaes, a Betkun cnan, HeoOxoaumo, uToObl 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 onmumnuane mo maremMaTtuke y4acTBYIOT 12 komaHJ. 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 nmapTuii u3 natu? Huuby Bo BHUMaHHE HE IPUHUMAIOTCS.

KonTtposbHnas paGora Neq4
BapuanT (o6pa3zerr)
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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 TOMAlIHUX 3aaanuil. [lonydunu cienyromue nauHble:

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 CTaTUCTUYECKHH psij pacipeesieHus..

3. IlocTpouTh MHTEpBAJIBHBINA psii pacnpeaeneHus. [Jis 3TOro ycTaHOBUTH, Ha Kakoe
Kosin4yecTBO kiaccoB K pa3OuBaercs AaHHBIN psiJi HAOIIOICHHN:

K=1+3,322IgN, rne N — o6bem BbIOOpKH

B namewm cnygae N=30, 3naunt 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 3a/IaHUS K 3a4UCTy

Pazmenst u | [Ipumepubie Teopernwdeckue | [IpumMepHBIE IpakTUYECKHE 3aa4H

TEMBI BONPOCHI

1. OcCHOBBI CHCTEMHOI0 aHAJIN3a

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

MTOHATHSA aHanu3? 2.YTo BXOOUT B | MEXAY HHUMH CYyHIECTBYIOT? OmnucaTh UX BHELIHIO H

CHCTEMHOT | MPEIMETHYIO 00J1acTh | BHYTPEHHIOIO cpeny, cTpykrypy. Kiaccuduiuposats (c

0 aHajgM3a | CHCTEMHOIO aHain3a? MTOSICHEHUSAMH) TIOACUCTEMBI. OnucaTh BXOJ, BBIXOJ, II€b,
3. KakoBsl OCHOBHBIE | CBSI3U yKa3aHHOW cHCTEeMBbl U ee mojcucteM. Hapucoatb
CHCTEMHBIC METOJIBI M | TOIIOJOTHIO CUCTEMBEI.
MIpOTIe Ty phI? 2.IlpuBectr mpuMep HEKOTOPOH CHCTEMEI, YKa3aTh €€ CBSI3U
4.Yto TaKoe LeJb, | C OKpy»Karouleil cpeioil, BXOAHbIEC U BEIXOIHBIE TApaMETPHI,
CTPYKTYDa, CHCTEMA, | BOBMOJKHEIE COCTOSHUSI CUCTEMBI, IOJACHUCTEMEBI. [10ICHUTE
IOJICCTEMA, 3ajada, | Ha 3TOM MpuMepe (T.e. Ha TpUMeEpPEe OJHOW M3 3a1ad),

pemenue 3agaqn, mpodiema?

5.KakoBrI OCHOBHBIE
NpU3HAKK U TOIMOJOTUU
cuctem?

6. KakoBeI HX  OCHOBHEIC

TUNBI ONUCAHUNI?

BO3HHUKAIOIIUX B JIAHHOM CHUCTEME KOHKPETHBIA CMBICI

noHATHH "pemwmTh 3amady" u  'pelieHue 3agayd’.
ITocTaButh 0HY NPOOIEMY TSI STOH CUCTEMBI.

3.IlpuBectu  Mopdonoruueckoe, HHOOPMALMOHHOE U
(YHKUMOHAIBHOE ~ ONMWCAHUS  OAHOM-ABYX  CHCTEM.

SIBASIOTCSL M 3TH CHCTEMBI IUIOXO CTPYKTYPHPYEMBIMH,
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7. KakoBBI ATAIIbl CHCTEMHOTO
ananmm3a? KakoBBEI OCHOBHEIE
3aJa4d dTUX dTanoB?

IoXo QopMaau3yeMbiMu cucTeMamu? Kak  MOXHO
YIIYYITUTh UX CTPYKTYPUPOBAHHOCTH U (hOPMAIU3YEMOCTH?

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
nHpopMaus? Uem
orTinyaercss MHGopMaus ot
cooOmeHus?

13.KakoBsr OCHOBHbBIE
SAMIUPUICCKHUEC METO/TBI
norydeHus nHpopmanmn?

14 . KakoBsl OCHOBHBIE
TEopeTUIecKre METOJIBI

noJry4eHus: uHpopmauuu?

4 llpuBecT TIpUMEp OHOW-IBYX CIOXHBIX CHCTEM,
MOSICHATh TPUYMHBI W THII CIIO)KHOCTH, B3aUMOCBSI3b
CIIO’)KHOCTEH Pa3MUYHOrO TUMA. YKa3aTb Mephl (IIpHUEMBI,
MPOLEAYPHI) OlleHKH ciiokHocTH. [locTtpouts 3D-, 2D-, 1D-
CTPYKTYpHI ~ CHOXHBIX cucteM. Cpenarb  pHUCYHKH,
WITIOCTPUPYIOLINE OCHOBHBIE CBSI3H.

5.BeiOpaB B KauecTBe MeEpHI CIIOKHOCTH HEKOTOPOM
9KOCHCTEMBbl MHOTOOOpa3We BHIOB B HEW, OICHUTH
CJIO’)KHOCTH (MHOTO00pa3He) CHCTEMBI.

6.IlpuBecTn mpHUMEp OLEHKH CIIOKHOCTH HEKOTOPOTO
(parMeHTa TUTEPATYPHOTO (MY3BIKATHHOTO, JKHBOITCHOTO)
MIPON3BEICHIISL.

7. A5 3amayul pelieHuss KBaJpaTHOI'O ypaBHEHHUS! yKas3aTb
BXOJHYIO, BBIXOJHYIO, BHYTPHCHUCTEMHYIO WH(OPMAIHIO,
WX B3aMOCBSI3H.

8.IlocTpouTh  TakTHKy  H3y4eHUs  (HMccieqoBaHUs)
SMUACMUHN TpHIlllla B TOPOAC TOJBKO OSMIIMPUYCCKUMU
(TeopeTHYeCKMH, CMETIaHHBIMHI ) METOJaMH?
9.9MIupUYECKUMU (TeopeTnyecKuMH, SMITUPUKO-
TEOPETUYECKUMH) METOJaM{ TONyYUTh HH(MOPMAIHUIO O
roroie (OMUIIKTE B OOIINX YepTaxX MOIXOIBI).

2. MeTopl MaTeMaTHYeCKOii 00padoTKN nHpopMaIuH

Maremarn | 15.Tabmuma wak cpenctBo | 10. Ha numarpamme moka3zaHO pacIipeieieHHe BBITUTAaBKH
YECKHUE cHUCTEeMaTU3allu1 Menu B 11 crpanax mupa (B Thicssyax ToHH) 3a 2009 rom.
cpencTBa nHpOpMAaLIUH. Cpenu npeacTaBIEHHBIX CTPaH IEPBOE MECTO MO BBIMJIABKE
npenctasn | 16.Cxembl 1 UX IPUMEHEHHE | MEIU 3aHUMaIO MapoKKO, OIMHHAALATOE MECTO —
eHUs npu pewmeHNH npukiaaaHeix | bonrapus. 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 CHEUKYpPC 0 aHIJIMHCKOMY SI3bIKY, 14 YenoBeK MOCeImaroT
uapopman, | 20.IIpencraBnenne CHEUKYPC MO HEMELKOMY S3bIKy, 6 4eJOBEK HE XOIiT Ha
17031 uHpopMaluu  Ha  s3bIKe | cnerkypchbl. CKOJIBKO YEJIOBEK MOCEIIAeT JiBa CIelKypca?
CpeICTBaM | TEOPUU MHOKECTB. 12. PemuTsb TOTUYECKyIO 3aa4y:
Y TEOPUH 21. BrickaspiBanus. | DK3aMeH claBajJid  4deThipe adurypueHTta: AragoHOB,
MHOXecTB | Omeparuu Hay | Berkun, Capaes u Kupees. 3BecTHO, 9TO:
u BBICKA3LIBAHUSIMHU u ux | 1) Jmust toro, uroObl AradoHOB HE chail wid BeTkuH cuan,
MaTeMaTH4 | CBOWCTBA. HeoOxonumo, utoOsl CapaeB cman u KupeeB He cpai
€CKoM 22.®opmynsl JIOTUKH | 3K3aMEH.
JIOTHKH BBICKA3bIBaHMIA. 2) Jlns toro, utobel He cman CapaeB, a BeTkun cpai,
PaBHocuibHOCTE popmyi. HeoOxonuMo, uyToObl AradoHoB He chan uiu Kupees caan
9K3aMEH.
3) HemepHo, uto mns Toro, 4toObl He craan AradoHOB,
JIOCTaTO4YHO, 9TO0HI can Kupees.
Kto cnan sk3amen?
Croxactuu | 23.Ilonsarue xomOunatoproii | 13. Ilocunraiire uncno OykB B Bamem nMeHH, mycTh 3TO
€CKHue 3a7a4H. OcHoBubie | yncno paBHO N. Ilocuumraiite uncino OykB B Bameit
MOJEIHU 9JIEMEHTHl KOMOMHATOpUKHU. | hamuiuy, 310 Oyner uucno M. M, 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.

gucio OykB B Bamem ordectBe. D10 umcio L. Bo Bcex
ycnoBusix 3anay ganee N, M u L - 3To Te camble uucia.
Hanumure otBer.

[Ipumep pemenus: Msanos MiBan MBanosud. N =4, M = 6,
L=8.

3apaua 1. B xmacce N +M +L pereir. Mapesi iBanoBHa
pemmiaa OTHPaBUTh TPOMX W3 HHUX HA OIMMIIHAAY II0
muHTBACTHKE. CKONBKIMH CTIOCOOaMHU 3TO MOXKHO CIenaTh?
3apnaua 2. CKOJBKO Pa3IUYHBIX CIOB MOXXHO COCTaBHTb,
nepecTaBisisi OykBbI a) B BalmleM HMEHH? b) B CllOBe
«CITOCOBHOCTb»?

3agauya 3. B xoHmutepckoil iaBke MponaroT KoH(peTs 4
coproB: «lItmune monoko», «Tprodenb», «CeBepHOe
Cusane» u «['puibsik». CKOJBKHUMH CITIOCOOAMH MOYKHO
kynuth N +M xorper?

3anaua 4. Pora u3 M + L conmar BeICTpoeHa B psij.
CKOIBKAMH CTIOCO0AaMH MOKHO TI€PECTaBUThH CONJIAT, Tak,
YTOOBI 1B KOHKPETHBIX CONAATA CTOSIIH PSIOM?

2. Kak-To pa3 B BOCKpeceHbe CeMepo ApYy3eil 3allliu B Kade,
YCENHUCh 32 OJIUH CTOJHK U 3aKa3aJl MOPOXKEHOE. XO3SHH
kade ckazajg, YTO eclu ApPY3bsi B KaXIOe CIeIyroIee
BOCKPECEHbE OYAYT CaIUThCS MO-HOBOMY U NEPEHpPOOYIOT
BCE CMOCOOBI MOCAIKH, TO C 3TOT0O MOMEHTa OH OOemiaeT
KOPMHTH UX MOPOXEHBIM OECIUIATHO. Y JACTCS JIH APY3bIM
BOCTIOJIB30BAThCS MPEIIOKEHHEM X03anHa Kade?

14.. B onumMmuaze mo MaTeMaTHKE y4acTBYIOT 12 KOMaH.
CKOJIbKUMHU  CIIOCO0aMU OHH MOT'YT 3aHSTh IPH30BBIC
Mmecta?

CKOJIBKUMH CIIOCO0aMHU MOXKHO TIOCTaBUTh § IIAIICK Ha
YepHBIE MOJIS TOCKHU?

15. bporensl nBe urpanbHble KOCTH. HaiiTh BeposiTHOCTH
CIeIyIOIINAX COOBITHH: a). CyMMa BEITABIINX OYKOB paBHA
cemu; 0). cyMMa BBITIABIIMX OYKOB paBHA BOCHMHU.

16. B ypue 10 6enbix, 15 yepHbIx, 20 cuHUX 1 25 KpacHBIX
mapoB. Beraynu oawH map. HallTi BepOSITHOCTh TOTO, YTO
BBIHYTBHIH 1P CHHWUH WM KPacHBIHM; OeJblii, YepHBIA HIIH
CHUHUI.

17.. JIBa paBHOCWJIBHBIX NMPOTUBHUKA UTPAIOT B IIAXMATHI.
Uto BeposiTHEE: a). BRIMTPATh OJHY MapTHIO U3 ABYX WIH
JIBe TIapTUU U3 dYeTbipex? O). BBIUTpaTh HE MEHee ABYX
MapTUid WX YEThIpeX WM HE MEHee TPeX MapTUH U3 ISATH?
Huvbn Bo BHUMaHWE HE PUHUMAFOTCS.

18. JlnuTenpHOCTH JieueHUs OOJBHBIX ITHEBMOHUEH B
crarionape (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.

BrimotanTe  cTaTHCTHYECKYI0 00pabOTKYy JaHHBIX IO
cleayrolel cxeMe: BhIIOJHUTh PAHKUPOBAHUE TIPU3HAKA U

COCTaBUTh  OE3MHTEPBAIbHBIM  BapHAIlMOHHBIA P
pacmpeznesieHus; OCTPOWUTH IIOJIWIOH  PACIPENEIICHUS;
COCTaBUTh PABHOMHTEPBAIBHBIN  BapUallMOHHBIA  psg,

pa30MB BCIO BapHalyi0 Ha K HMHTEpBaJOB; IOCTPOHMTH
TUCTOTpaMMy  pacmpeaeneHus; 4. HaWTH  YHCIOBBIE
XapaKTePUCTUKH BBIOOPOYHOM COBOKYITHOCTH:
XapaKTePUCTUKU TIOJIOKEHHUS (BBIOOPOYHYIO CPEIHION,
MOz, MeJIMany); XapaKTePUCTUKH paccesHus
(BBIOOpPOUHYIO JUCIIEPCHIO, CPEIHEKBAPATHUECKOE
OTKJIOHCHHE).
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Cocmaeumeny. Ocwurnosa JI.A., monient kap. MOuMM
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