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JIucT BHEcEeHU U3MEHEHUIT

B PIIJI OCHOBBI CHCTEMHOI'O aHAJIM3a U MaTeMaTHYeCKO 00paOOTKU JaHHBIX
(K00 no yuebHOMY NAAHY, HA38AHUE OUCYUNTUHDL)

Ceenenusi 00 yrBep:KIeHNH:

Caenennst 00 yTBep:KIeHUH:

yTBEpKZIeHA Y YCHBIM COBETOM (haKy/IbTeTa IICUXOJIOTHH U ITeIarOTUKU

(mpotokon Yyenoro coBeta dakynbrera No9 ot 23.03.23 .

st OITOIT 2023 roxa Habopa Ha 2023 /2024 y4eOHbIH 1o

1o HampapJieHuro noaroToBku 44.03.05 Tlemarormyeckoe oOpa3oBanue (¢ IByMs MPO(MISIMI TOATOTOBKH)

(k0O u HazéanUe HANPABIEHUS NOO2OMOBKU / CHEYUATIbHOCU)

HampaBJICHHOCTb (HpO(bI/I.HI)) I[OIHKOJ'H)HOG O6Da30BaHI/IC 1 KOPPECKIIMOHHAA IIegarormka

OnoOpena Ha 3aceJaHUW METOAMYECKON KOMHUCCHH (DaKyIbTeTa IICUXOJIOTHH U MEIarOruKU
MIPOTOKOJI METOAMUYECKOM KoMuccuu (akyabTera Ne 6 ot 22.03.23 .

OnoOpena Ha 3acegaHuy oOecTieurBaroNIe Kadeappl IOMIKOIbHOW M CHENUATLHON MEIarOTUKU U

ncuxonoruu nporokon Ne 7 ot 16.03.23r. [ pebenwuxosa T.B.
(D.H.0. 3as. kagheopour)

Ha 2024 /2025 y4ye6ublii roa

YTBEpXkKACHA YUCHBIM COBETOM (paKyJbTeTa IICHXOJIOTHH U TIeIarOTUKU

(mpotokon Yuenoro coBeta pakynbrera Ne 8 ot 29.03.24 r.

OnoOpena Ha 3acelaHUU METOJUYECKONH KOMUCCHH (DaKyabTeTa IICUXOJOTUU U ITearOTHKU
POTOKOI MeToauueckoi komuccuu akynprera Ne 5 ot 20.03.24 1.

OpnoOpena Ha 3acenaHuM oOecrieunBaronei kadeapsl JOMKOIbHON U CHEIUATEHON MeIarOTUKH

u ncuxosiorud npoTtokon Ne 7 ot 14.03.24r.  [pebenwuxosa T.B.
(D.1.0. 3as. kagpedpoui)

Ha 2025 /2026 y4eOHbIi 1ojg

YTBEp)KJeHAa YUEHBIM COBETOM (DaKyJIbTETa ICUXOJIOTUHU U NIEIarOTHKH

(mpotokon YueHoro coeta pakynpreta Ne9 ot 22.04.25 1.

Onobpena Ha 3aceJTaHNH METOAMYECKONH KOMHCCUH (DaKyIIbTeTa IICHXOIOTUU U MeAarOTHKH
IPOTOKOJI MeToAnYeckol komuccun (axymnbrera Ne 5 ot 28.03.25 1.

OnoOpena Ha 3acenanuu 00eCIeunBarONIeH Kaeapsl OUIKOILHON U CIeIUATbHON NeAaroruKu

U ncuxonoruu nporokoi Ne 7 ot 27.03.25r. [pebenwurosa T.B.
(D.H1.0. 3as. kagpeopoii)
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1 leanb aucuMnaMHbI.

Lenpto M3ydeHHUs AWCHUILTAHBI SBISETCS Pa3BUTHE HABBIKOB CHCTEMHOTO MBIIIICHUS
CTYJICHTOB W TIOJTOTOBKA MX K PEUICHUIO MPAKTUYECKUX 3a/lad aHajlu3a M CHHTE3a CHUCTEM, a
TaKXe Pa3BUTUE CIIOCOOHOCTH HCIIOJIB30BaTh MAaTeMAaTUYCCKHE 3HAHUS Ul OPUECHTHPOBAHUS B
COBPEMEHHOM MH(OPMAIIMOHHOM MIPOCTPAHCTBE.

B xone uzydenus aucuuiuimabl Oyner chopmupoBana kommereHnus YK-1 (cmocoben
OCYIIECTBIISITh TMOWCK, KPUTUYCCKUN aHaNW3 U CHHTE3 WH(POpMAIUU, MPUMEHSTh CHUCTCMHBIN
MIOJIXOJT JUTsl PEIICHUS TIOCTABJICHHBIX 3a71a4).

1.1 ®opmupyemble KOMIETEeHLIMH,

3HAHUS, YMEHH, HABBIKH
Tabmunua 1 — MaaukaTopsl JOCTHXKEHHSI KOMIETEHINH, (POpMUpyEeMbIe AUCIUTUINHON

HHAUKATOPbI JOCTUKCHUA KOMHeTeHHHﬁ,

noruyeckre (GopMbel U
MPOLIEAYPHI, CIOCOOEH K
peduiekcur 1O TIOBOAY
COOCTBEHHOW H 4YXOH

MBICJIUTEJILHOMN
JIeSITeIbHOCTH.

VK-1.3. Amnamusupyet
VCTOYHHUKH
WHQOpPMAIUK C TIETBIO
BBISIBIICHUS X
MPOTUBOPEUHIA u
MOWCKa  JOCTOBEPHBIX
CY>XJICHHH.

Kon n nazBanmne | MHaukatopsl 3uanus, ymeHus, HaBbIkH (3YB), hopmupyemsbie
KOMIIETCHIIUU JOCTHKEHHUS JUCHIUTUTMHOR
KOMIIETCHLIUI
YK-1 YK-1.1. 3HATh!
(crtocoben JeMoHCTpUpyeT 3HaHUE | - ANTOPUTM  PEIICHHs] TMPAaKTHYECKUX 3ajad ¢
OCYIIECTBIISTh ocobeHHoCTeH MPUMEHEHUEM CUCTEMHOTO MOIX0/1a;
TMIOHCK, CHCTEMHOI'0 U | - OCHOBBl CHCTEMaTH3alMd Pa3HOPOAHBIX SIBJICHUH,
KPUTHYECKUI KPUTHYIECKOTO NPEICTABICHHBIX B COACPIKaHUH NPAKTHUECKON 3a1a4H;
aHaJIU3 U CUHTE3 | MBIIUIEHNUS, - OCHOBHBIE CHOCOOBI MaTeMaTH4YecKol 00paboTKH
nHpOpPMaLUH, apryMEHTUPOBAHHO JaHHBIX;
MIPUMEHATH dhopmupyet - OCHOBBI COBPEMEHHBIX TEXHOJIOTHII cOOpa, 00pabdoTKU H
CUCTEMHBII COOCTBEHHOE CYXXJICHHUE | MpeACTaBICHUs] HH(OpMAIINK;
MOJIXO0 JUTSL | M OLICHKY MH(OpMAIMH, | - CIOCOOBl NPUMCHEHUS MaTeMaTHYCCKUX 3HAHWHA B
peeHus NPUHUMAET 00I11eCTBEHHON U MTPO(ECCUOHANBHON AEATEIEHOCTH.
MOCTaBJIICHHBIX | OOOCHOBaHHOE YMmers:
3ajauq). pelieHue. - pemiath MPaKTUYECKUE 3aa4d HAa OCHOBE CHCTEMHOTO
VK-1.2. [Ipumensier | noaxona;

- BBIABIISTH JUAJEKTHYECKHE M (HOPMaIbHO-JIOTHYECKHUE
MPOTUBOPEYHSl B aHATH3UpyeMol MH(POPMAIUU C HETBIO
omnpejiesieHust €€ JOCTOBEPHOCTH.

- TPUMEHATh IOHITUHHO-KaTErOpHANbHBIA  ammapar,
OCHOBHBIE 3aKOHBI MaT€MaTHUYECKHX HAayK B COLIMAIBHOMN
U NIpo(eCCHOHANBHOH JIeATeIbHOCTH;

- TPUMEHSATH METOJbl MaTeMaTHYeCKOH 00pabdoTKH
uHpopMamu Ui penleHus ~ OOIIeCTBEHHBIX U
npodecCHOHANBHBIX 33/a4.

Baapers:

- METOJaMH pEeLIeHHs IMPAaKTHYECKUX 33/7a4 Ha OCHOBE
CHCTEMHOT'0 [TOJIX0/Ia;

- TpueMamMu paboThl ¢ WHPOPMAIMOHHBIMH pECypcamu
JUIS TIOWCKA PELIeHHs TIOCTAaBICHHOW 3a/1a4y;

- TIpUEeMaMU JIOTHUYECKUX BBIBOJIOB U CY)KJCHHI;

- MpHEMaMH WCIIOJIb30BaHUSI MAaTEMaTHYCCKUX 3HAHUHA B
KOHTEKCTe  OOIIECTBEHHOW M Npo(decCHOHATIBHOM
JIeSITETIbHOCTH.

1.2 MecTOo AMCUMIJIMHBI
JucuuruinHa BKmoueHa B Moayis K.M.02 «KommynukatusHo-mgposoit» OITOIT BO,
obs3arenpHas yacTh (b1.0). duciuniamHa ocBanBaeTcst Ha 1 kypcee B 1 cemecTpe.




2 O0bEM M TPYAOEMKOCTH JUCHUIIMHBI 110 BUIaM y4eOHbIX 3aHATHIL. ®OpMBbI
NMPOMEKYTOYHOM aTTecTalum.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh AUCITUIUIMHBI 110 BUJAM YUCOHBIX 3aHITHI

OO01ast TpyT0EMKOCTh ¥ BHJIbI yU€OHON paOOTHI MO JUCIUILINHE,

O06BéM wyacos o hopmam

MPOBOJMMEIE B Pa3HBIX (popmax 0byuenns
0] [0)
1.001mas TpyA0eMKOCTh AUCIHUIIIIMHEI 72
2.KonrakrtHas pabora oOydaromuxcs ¢ npemnoaaBaTeieM (Mo BUgam 32
y4eOHBIX 3aHITHI) (BCETO)
AynutopHas pabota (Bcero): 32
B TOM YHCJIE:
JIEKIIAHU 4
MIPAKTUYECKUE 3aHATHUS, CEMUHAPBI 28
PAKTHKYMBI
1abopaTopHbIe PadOTHI
B UHTEPAKTUBHOU opme 6
B JICKTPOHHOH opme
BreayauropHnas pabora (Bcero): 40
B TOM YHCIIe, HHIUBUAyalIbHAs paboTa 00y4aronmxcs ¢
npenojaBaTeieM
MOJrOTOBKA KYPCOBOW pabOTHI/KOHTaKTHasl paboTa
TpYIIOBast, HHANBUIyalbHast KOHCYJIbTAINS ¥ HHBIC BUIBI
y4eOHOI IeITeTbHOCTH, IPETyCMAaTPUBAOIIHE TPYTIIOBYIO HIIH
WHANBUAYATBHYIO pab0Ty 00yUaIOMIMXCs ¢ MPernoiaBaTeseMm)
TBOpYecKas padora (3cce)
3.CamocTodarenpHas pabota o0ydaronuxcs (Bcero) 40

4. IlpoMexyTouHasi aTTecTanus 00yJaromerocs

3a4CT

3. Y4eOHO-TeMaTHYeCKUH IVIAH U COAEPKAHUE IMCIMILIMHBI.

3.1 YueOHO-TeMAaTHUYECKUM IIJIAH

Tabnuua 3 - Yue6HO-TeMaTHUeCKUH M1aH 04HOM / 3a04HON (OpMBI 00yUeHus

O6mas |TpymoemMkocTh 3aHATHH (4ac.) dopma
No Tpynoé 01010 TEKYILETo
Henme |Pa3nensl M TeMBl TUCIIMILTHHEL MKOCTE | Ay iuTOpH. AYIHTOPH. AyIUTOpH. KOHTPOIIA
oo saHsTHSM (6ceco  |sangrus 3aHATHUS 3aHATHS u
/T uac.) nexu. |mpakt [CPC |nekn. |mpaxt [CPC  (nexn. |[mpakr |CPC TIPOMEIKYT
OYHOM
aTTeCTall.
Cemectp
Pazoen. OcHOBHBIE 28 2 8 18
MOJIOKEHUSI CHCTEMHOTO
aHaJIu3a
1.1 |Tema. OCHOBHBIE ITOHSTHS 10 2 2 6 T1P-1
CHCTEMHOTO aHajm3a
1.2 |Tema. CucreMsl U 6 2 4 T1P-1
nHpOpManus
1.3 |Tema. YmpasneHue cucremoi |6 2 4 I1P-1
14 |Tema. MoaenupoBaHue u 6 2 4 T1P-1
CHHTE3 B CHCTEMHOM aHAIIN3€E
Pa3zoen. Metoabl 44 2 20 22
MaTeMaTH4ecKoi 00padoTkn
JAHHBIX
2.1 |MateMaTHYECKUE CPEICTBA 8 2 2 4 T1P-2
MPE/ICTABICHUS JAHHBIX
2.2 |IIpencraBiieHHE TaHHBIX 14 6 8 T1P-2




CpCACTBaMU TCOPHUU MHOKECTB
M MaTEMaTUYCCKOM JIOTUKU

2.3 |KombGuHnaropusie n|l2 6 6 I1P-2
BEPOSTHOCTHBIC METOIBI
00pabOTKH JaHHBIX

2.4 |CraTHCTHYECKHE METOIBI 10 6 4 T1P-2

00paboTtku gaHHBIX. [IpoBepka
CTATHCTUYECKUX THIIOTE3

16  |[IpomexyTouHas aTTeCTAIHS - YO-3
3ayeT

HUTOTI'O no cemecTpy 72 4 28 40

YO-3 - 3auem, I1P-2 - konmponvras paboma, [1P-1— peghepam

4 TlopsiioK OLEHMBAHUSI YyCHEBAeMOCTH W C(POPMHUPOBAHHOCTH KOMIIETEHIIUH
o0y4aronierocsi B TeKyuei U mpoMe:KyTO4YHOM aTTecTalluu.

I[HSI MOJIOKUTEIHHOU OIICHKHU I10 pE3yJibTaTaM OCBOCHUA AUCHUIIJIMHBI O6y‘-IaIOH_[eMYC$I
HEOOXOUMO BBIMIOJHUTh BCE YCTAHOBJICHHBIE BB y4eOHOU paboThl. OleHKa pe3ysiIbTaToB
paboTel 0Oy4JaroIerocs B bayuax (1o BuaM) MpuBeAcHa B Tadymie 4.

Tabmuna 4 - bBamnpHO-pelTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboThI
oOyuaromuxcs no Bugam (bPC)
YyeOHas CymMma |Bunsl u pe3ynbTaThl OreHKa B aTTeCTAlUU bannst
pabota O0amioB |y4eOHOU pabOTHI (mIkana v moKa3aTeNy OLlCHUBAHMS) (muH.-
(BHIBI) Makc.)
Texyrras 80 Jlexnmonusle 3aHsATHs | KOHCIEKT JIEKIIMOHHBIX 3aHATHIH: 2-4
yaeOHas (100%  |(xoHcCHEeKT) 2 6asna (IoporoBoe 3HaUEHHE)
pabota B|/6ammoB |(2 3aHATHIA) 4 6aJ1710B (MaKCHMAaJIbHOC 3HAUCHHE)
ceMecTpe npusene ([Ipaktuueckue 3ansatus|l 6amn - nocenienue 1 npakTudeckoro 3austus |14 - 28
(ITocemenue |HHOI (oTuer o BBHIMONHEHHWH|2 Oajajga — 1TocemeHne | 3aHATUS |
3aHATHH  TO|IIKajbl) [1abopaToOpHOil paboTHI)|CYIIECTBEHHBI BKIA[] Ha 3aHATHH B paboTy
pacnucaHuIo (14 3ansTHii). BCEH IPYMIIBI
u WuauBuaya bHbIC 3a oHy MHIUBUAYAJIBHYIO PadoTy:
BBINIOJIHCHHUE pabotel (4 paboTh)|6 6ana0B (BeIOTHEHO 51 - 65% 3a1anHuit) 24- 48
3aTaHHH ) 8 6a/10B (BBITOTHEHO 66 - 85% 3amaHuii)
12 6annos (BeimosiHeHo 86 - 100% 3axanuii)
Pedepar (o 1|11 6anmnoB (51 - 65%) 11- 20
paszeny) 20 6amroB (66 - 100%)
Hroro no Tekymeii padote B cemecTpe 51-100
ITpomexytou (11 — 20 |Tect (10 3ananmii) 2 6anna 3a Kaxa0e NpaBWIbHO BbINOJIHEHHOe|11l - 20
Hast (100% 3aj1aHKe TeCTa
arrecraius |/0awioB 11 6anna (51 - 65%)
(3auer) npuBee 20 6asu10B (66 - 100%)
HHOMU
TITKAJIbI)
HToOro no npoMe:KyTouHO# aTTecTauuu (3a4eTy) 11-20
(100%
/6aioB
npuBeze
HHOU
TITKAJTBI)

CymMapHasi onieHKa mo aucuuminae: Cymma 0ajioB TeKyIel U mpoMexyrouHoi atrecraiuu 51 — 100

Ob6yuaromemycs o 3P0 3agaHue Ha CaMOCTOSATENBbHYIO pabOTy U KOHTPOJIBHYIO paboTy
BbIJIa€TCSl HA YCTAHOBOYHOW CECCHH.

5 MarepunajnbHO-TeXHHYECKOe, IPOrpaMMHOe M y4eOHO-MeToAuYecKoe odecnevyeHue




AUCHUILINHBI.

5.1 YueOHnas quTeparypa

Ocnoenasn yueonas 1umepamypa

1.  AnekceeBa, M. b. Teopusi cucteM M CHUCTEMHBI aHAIU3 : YUCOHHK M MPAKTUKYM
JUIs akajemudeckoro OakanaBpuara / M. b. Anekceesa, I1. I1. Berpenko. — M. : 3gaTenbcTBO
FOpaiir, 2019. — 304 c. — (Cepus : bakanaBp. AkageMuueckuii Kypc).

2. T'moroBa M.IO. Maremaruueckas oOpaboTka wuHoOpManuu [DIEKTPOHHBII
pecypc]: y4eOHHMK W TpaKTUKyM JUisS akajgemudeckoro OakamaBpwara / M.FO. I'motoBa, E.A.
CamoxBajyioBa. — 2-€¢ W3/1. UCIP.M JIOI. — DJIEKTPOHHBIE TEKCTOBBIC NaHHBbIC. — MockBa: IOpaiir,
2019. — 347 c. — Pexxum poctyma: http://biblio-online.ru/viewer/915C18E7-1D7F-4058-A1B5-
471E978EDC9

3. http://www.znanium.com/catalog.php?bookinfo=418290

4. JloBuos, JI. A. CucreMHbIl aHanmu3: TeopeTHdyeckue ocHOBbL. Yacth 1
[DnexTpoHHbIi pecypc]: yuebHoe mocodue / J[. A. JloBios. - Mocksa : PI'VII, 2018. - 224 c.
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1195527

5.  Credanoa H.JI. OcHoBbl MareMarudecko  oOpabOTKH  HHGOPMAIMHI
[DnexkTpoHHbIN pecypc]: YueOHoe mocoOue il OpraHu3aliid CaMOCTOSITEIBHOM pPaOOTHI
CTYZIEHTOB / H.JI.Credanona, B.1.Cueryposga, O.B.XaputoHosa; Poccuiickuit
rocyapcTBeHHbIl neparornyeckuit yHusepcuter uM.A.W.I'epuena, 2011.-134 c. — Pexum
nocryna: http://biblioclub.ru/index.php?page=book&id=428337

6. Menasenp, M. B CucremHbIi aHaIM3 B SKOHOMHUKE W YIIPABICHHUH: DJICKTPOHHOE
yuebHoe mnocobue : yuyeOHoe mocobue / M. B. Mensens. — Cankr-Iletep6ypr : NUD0
CII6YTYud, 2002. — 190 c. — TekcT : 37eKTpoHHBIH // JIaHB : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/63732

/Jlononnumenshasn yuednaa aumepamypa

1. TI'mypman B.E. Teopust BeposTHOCTEli M MaTemaruueckas cratuctuka [Tekcr]:
yuebnoe mocobue / B.E.I'mypman. — 12-e m3manume, mepepaborannoe. — Mocksa: Bricmiee
obpazoanue [u 1p], 2009. — 479 c.

2. Maknepmort Man MckyccTBO crcTeMHOro MbInuieHUs:: HeoOxomumple 3HAHHS O
cucTeMax M TBOPYECKOM IOJX0j€ K pemieHuto npobiem: Yue6Hoe mocodue / O'Konnop /.,
Maxknepmortt U., - 9-e m3a. - M.:Anbrinaa [1a6:., 2016. - 256 c.: 60x90 1/16 (ITeperiér) ISBN
978-5-9614-5289-1 - Pexxum nocrtyna: http://znanium.com/catalog/product/913068.

3. Kommaes B.JI. CTpykTypbl W aJrOpUTMbl OOpaOOTKH IaHHBIX [DIEKTPOHHBIN
pecypc]: YuebHoe nmocobue / B.J[. Kongaes. — DnaexkTpoHHbIe TeKCTOBbIE AaHHbIe - MockBa: U1

PUOP: HHAIL] NHOPA-M, 2014. - 296 C. - Pexxum JlocTyna:
http://www.znanium.com/catalog.php?bookinfo=418290

4. . Kauana B. B. OcHOBbI TEOpUU CUCTEM U CUCTEMHOI'O aHajlIM3a : yueOHOe mocodue
/ B. B. Kauana. — 2-e u3a., uctp. — Mocksa : 'opsuas aunus-Tenexom, 2016. — 210 ¢. —

ISBN 978-5-9912-0249-7. — TexkcT : »nekTpoHHBIH / JlaHb : 31eKTpOHHO-OMOIHOTEYHAS
cuctema. — URL.: https://e.lanbook.com/book/111061

5.2 MarepuaJibHO-TEXHHYECKOE U MPOrpaMMHOe obecrnedeHue TUCHUTLINHBI.
YyeOHbIC 3aHATHS IO TUCHUTUTAHE TPOBOAITCS B yueOHBIX aynutopusx KITIN KemI'V:

OCHOBBHI 309 YueOHast ayauTopus Jjisi IPOBEACHUS 3aHATHH JIeKIIMOHHOTO THIIa, |654000, KemepoBckas
CUCTEMHOI'O CeMHHapcKoro  (MpakTHYecKoro)  TWma, JUIA  TPymmoBeIX M |obmacts - Kysbacc, T.
aHanmm3a Y |MHOUBH Ty aTbHBIX KOHCYJIbTAIIHH, TEKyIIEero KOHTPOJIA u|HoBoky3Helk, Mp-KT
MaTeMaTUYECKON |IpOMEXYTOUHOM aTTeCTaluu Meramnypros, a.19
06paboTku Crnenmanm3upoBanHas (ydeOHas) meOenb: Jocka MenoBas, kadempa,

JIAHHBIX CTOJIBI, CTYJIBS

OGopynoBaHue Uil Mpe3eHTaUMH y4eOHOro MarepHhana: JIocKa
MHTEPAaKTHBHAs, KOMIBIOTEpP MPENoAaBaTelisi ¢ MOHHUTOPOM, IPOEKTOP,
aKyCTHYECKas CHCTEMa, SKpaH

Hcnons3yemoe IpOrpaMMHOE obecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOIUIEH3HOHHOMY JOrOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomno



http://biblio-online.ru/viewer/915C18E7-1D7F-4058-A1B5-471E978EDC9
http://biblio-online.ru/viewer/915C18E7-1D7F-4058-A1B5-471E978EDC9
http://www.znanium.com/catalog.php?bookinfo=418290
http://biblioclub.ru/index.php?page=book&id=428337
http://znanium.com/catalog/product/913068
http://www.znanium.com/catalog.php?bookinfo=418290
https://e.lanbook.com/book/111061

pacnpoctpansemoe I10), autuBupycHoe IO ESETEndpointSecurity,
munensus  NeEAV-0267348511  ngo  30.12.2022  r.;MozillaFirefox
(cBobGoaHO  pacmpoctpansiemoe I10), GoogleChrome  (cBoGoamo
pacmpoctpansiemoe I10), Opera (cBobomHo pacmpoctpansemoe I10),
FoxitReader  (cBobommo  pacmpoctpamsemoe I10), WinDjView
(cBobomnO pacmpoctpansemoe [10), Snrmexc.Bpaysep (oTeuecTBeHHOE
cBobOonHO pacnpoctpansemoe [10).

Wntepner ¢ obecneuenneM gocrymna B DM1OC

5.3 CoBpemenHble TnpodeccHoHAIbHBIE 0a3bl JaHHBIX H HHQpOPMANMOHHbIE
CIPABOYHbIE CHCTEMBI.

IMepeuvens CIIBA u UCC no gucuuniimnHe

1. OOmepoccuiickuii MaTeMaTHYeCKuid mopTan (WHPOpMAIMOHHAS CHUCTEMa) -
http://www.mathnet.ru/

2. Wndopmannonnas cucrema «EamHOe OKHO J1ocTyma K 00pa3oBaTeiIbHBIM
pecypcamy - http://www.window.edu.ru.

3. ZbMATH - https://zbmath.org/ - maremaTnyeckass 60a3a JAHHBIX, OXBATHIBAOIIAS
MaTepuaisl ¢ kKoHIa 19 Beka. zbMath conepxut okono 4 000 000 nokymentoB, u3z 6onee 3 000
xypHagoB u 170 000 KHHUTr 1O MaTreMaTWKe, CTaTHCTUKE, HH(POpPMATHKE, a TakKkKke
MAIIMHOCTPOEHUIO, PU3UKE, ECTECTBEHHBIM HayKaM U Jp.

6 Huble cBeeHUs U (MTH) MATEPHATBI.
6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT

Tems! pedpepaToB nmo pasaeay “OcHOBHbIE OJI0KEeHUsI CHCTEMHOI0 aHAIN3a”

1. CucTeMHBIH aHAIU3 - KaK METOJI0JIOTHYECKas IUCIUILINHA.

2. CucreMouorus - Kak TeopeTudecKast JUCIUIUTMHA, TEOPHUS CUCTEM.

3. CucTeMOTeXHHKa U CUCTEMOTEXHOJIOTHUKA - KaK MPUKIAJHbIE TUCIUIIIIMHBIL.

4. [1noxo cTpykTypupyemble U (opMaau3yemMble CUCTEMBI.

S. CBoiicTBa cucTeM, X aKTyaJIbHOCTh U HE00X0AUMOCTh. [Iprumepsl.

6. DTarnbl CHCTEMHOTO aHAJIN3a, UX OCHOBHBIE LIEJH, 3aa4H.

7. @OyHKIIMOHUPOBAHUE CUCTEM, Pa3BUTHE U CAMOPa3BUTHE CUCTEM: CPAaBHUTEIbHBIN
aHAJIN3.

8. I'n6koCcTh, CBSI3HOCTh, OSKBHMBAJCHTHOCTb W  HMHBAPHMAHTHOCTH  CHCTEM:
CPaBHUTENbHBINA aHAJIN3.

9. Anrebpa OTHOIIEHUH KaK YHUBEPCAJIbHBIN armapar TEOPUU CUCTEM.

10.  KnaccugukanuoHHas cUCTEMa KJIACCOB CUCTEM.

11.  Bosbmas u clo)KHasi CHCTEMa - B3aUMOTIEPEXO/IbI U B3aMMO3aBHCUMOCTH.

12. EnunHcTBO M 60pbh0a pa3IMyuHBIX TUIIOB CI0KHOCTEH.

13.  HWudopmanus - 3HaHUE, aOCTPAKIIHSL.

14.  HWudopmanus - Mepa nopsijika, OpraHu3aIy, pa3sHoo0pasus B CHCTEME.

15. Hudopmarus - CTpyKTypUPOBAHHOCTH U HEOTIPEEIEHHOCTH B CUCTEME.

16. OHTporuss U Mepa Oecropsiika B cucreMe. Mubopmanus u Mepa mopsiaka B
cHucTeme.

17.  KBaHTOBO-MEXaHMYECKHMH W TEPMOJMHAMUYECKMHA MOIXOAbI K HM3MEPEHHIO
uH(pOpMaLIUH.

18.  CemaHTHyeckHe M HECEMaHTHYECKHE Mepbl MH(POpPMAllUU - HOBBIE MOAXOABI U
ACTICKTHI.

19.  Ilenm, 3amauu, 3Tansl ¥ MpaBuiia YIpaBIeHUsS CUCTEMOH (B cUCTeMe).

20. Y CTOWYMBOCTE CUCTEM U UX THITBI, BUJIBI.

21.  KorHuTonorusi - CHUHTETHYECKas Hayka. KOrHUTHBHBIE pemeTkd (CXeMsbl) -
WHCTPYMEHTAPHIA TO3HAHUS CHCTEM.

22.  CamoopraHusanus COLUAIbHO-’)KOHOMHUYECKUX CUCTEM M UX 3HAYCHHUE.

23.  AKcHOMaTMKa CaMOOPTaHU3AI[H CHCTEM.

8
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NupuBuayanbHbie padoTsl o pasaeny “Meroabl MaTeMaTHYecKOH 00padoTKH
AAHHBIX”
OO0pa3ubl THIIOBBIX 32124
Mamemamuueckue cpeocmea npeocmasnenus OAHHBIX

00:00 06:00 12:00 1800 00:00 06:00 12:00 18:00 00:00 0600 12200 1800 0000

2R mimn 20 yaas 30 meas
1.Ha pucynke nmokazaHo U3MEHEHHE TEMIIepaTyphl BO3AyXa Ha MPOTHKEHUH TPEX CYTOK.
[lo ropusoHTaNM yKa3bIBa€TCS Jara M BpeMs, [0 BEPTUKAIM — 3HAYEHUE TEMIEpaTrypbl B
rpanycax llenbcusi. Onpenenure Mo pPUCYHKY HAaMMEHBIINYIO TeMIepaTypy Bo3ayxa 29 wmas.
Otger paiite B rpagycax Llenbcus.
2.Ha nmarpamme Moka3aHO pacrpelelieHue BBIIUIaBKM Mmeau B 10 crpanax mmupa (B
ThIcsiuax ToHH) 3a 2006 roa. Cpeau mpeacTaBICHHBIX CTpaH MEPBOE MECTO IO BHIIUIABKE MeIU

1401
120 |
1K1 |
T f
ik |
ELL |
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ﬂ.}* w‘é"p ch'-\& b’\.;s‘

n“& '::“‘q‘ ':‘& t::'b 15'-."- (i
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sanuMai CIIA, necaroe mecto — Kazaxcran. Kakoe mecto 3anuMaina Muponesus?

&
o

3.3armoTHUTh TaOIHILY:

a
31211
b
2
C
3 2 8
a’+2
a’+3

[IpencraBieHue JaHHBIX CPEACTBAMH TEOPUU MHOKECTB M MATEMAaTUYECKOU JIOTUKU
1.JTaHbl TpU MHOXKECTBA!

A={-5-4,-3,0,1,2;3,5}, B={0;1,2,3;,4;5,6},C ={-3,-2,-1,0;1,5}.
a).E=((AuB)n(BNC))\C;

b).M = (A\B)~(B\C)U(A\C).

2. Ha (I)aKyJ'ILTCTe (I)I/IJIOJIOI‘I/II/I yqaTcCs CTYACHTHI, MMOJTydYaromue CTUIICHAW0, U CTYJACHTHI,

HE TMoiydalomue crunesauio. IlycTb A— MHOXKECTBO BCeX CTYACHTOB (¢akynbrera; B-—
MHOXECTBO CTYACHTOB (haKyiabTeTa, MOJYYaIOIUX CTUNCHIUIO. YKaXHTe, YTO CoO0i

Haiitu cnenyronme MHOKeCTBA:
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MIPEACTABIBIET 00beduHeHUe, nepecederue U pazHocms MHOXKECTB A U B.
3. M3o00pa3ure ¢ NOMOIIBIO JAMAarpaMMbl OTHOIIEHHE MEXIy MHOXECTBaMu: A —
MHO’KECTBO YYEHHKOB 9 Kilacca, B — MHOXk€eCTBO OTIMYHUKOB, C — MHOKECTBO XOPOIIUCTOB.

- (A\B)(A4\C)
OCTPOUTH MHO>KECTBO .
3. CoctaBuTh TaOIUIBI ICTUHHOCTH JUIS CIEAYIOUINX (OPMYIT anreOpsl BbICKa3bIBaHUI:

a). (P—)Q)—)((P—)—Q)—)—P); b). (P—)Q)—)((P—)(Q—)R))—)(P—)R)).

4. TlepeBecT NpeIOKEHNE HA MATEMATUYECKHUIA S3BIK, IOCTPOUTH €r0 OTPULIAHHE U 3TO
oTpulianue chopMyIHpoBaTh HA OOBIYHOM SI3bIKE:

«Ecmu s moiiny B CTOJOBYIO M HE YCIIEI0 Ha 3aHATHUS, TO Marepual HY)KHO H3ydaTb
caMOMYy».

5. Ecim B CTpOUTENBCTBE BHEAPSIOTCS COBPEMEHHBIE METOJbl IUIAHHUPOBAHUS H
pykoBojcTBa (A), TO cTpoiiku OyayT pactu Obictpee (B), a cToMMocTh cTpouTeabcTBa OyIeT
camwkatbes (C). B cTpouTenscTBe yke BHEAPSIOTCS COBPEMEHHBIE METOJIbI IJIAHMPOBAHUS U
pykoBozcTBa. CrenoBaTenbHO, CTPOWKH OyayT pacTu ObICTpee, a CTOMMOCTb CTPOHMTENHCTBA
Oyner cHmxaTthcs. CripaBesIiBO JIM TaKOE 3aKtoueHue?

6. Pemuth noruveckyro 3amauy:

DOKk3aMeH caaBainm u4eTbipe aburypuenrta: Aradono, Berkun, CapaeB u Kupees.
H3BecTHO, 4TO:

1) st Toro, utoOsl AradoHOB He cnan win Betkun cian, HeoOxonumo, yToOsl CapaeB
caan u KupeeB He cian sK3aMeH.

2) [us toro, utoOsl He caan Capaes, a Betkun caan, Heo6xo1umo, 4To0bl Arad)OHOB HE
caan wiu Kupees cian sx3aMeH.

3) HeBepHo, uTo asist TOro, 4TOOBI HE cAai AragOHOB, JOCTATOYHO, YTOOBI cann Kupees.

KTo cman sx3amen?

Komounamopmwie u eeposmuocmuule memoovt 00padomKku 0aGHHbIX

1. Kak-To pa3 B BOCKpPECCHBE CEMEpPO JIPYy3ei 3anumd B Kade, YCeInch 3a OUH CTOJIUK U
3aKa3zajql MOpokeHoe. XO03IMH Kade cKazal, 4YTO €clid Jpy3bs B KaXIO€ Cleayrollee
BOCKpECEHbE OyAyT CaaUThCS MO-HOBOMY M IEPErnpoOyIOT BCE CIOCOOBI MOCAIKH, TO C 3TOTO
MOMEHTa OH oOO0ellaeT KOPMHUTb HMX MOPOKEHBIM OecIlaTHO. YJOacTcs U  JIPY3bsiM
BOCITOJIB30BATHCSA MPEIOKEHUEM X03siMHA Kade?

2. B onuMmnuane mo mareMatuke ydacTBYIOT 12 komanj. CKOIBKHMH CIIOCOOaMH OHU
MOTYT 3aHSTh IPU30BbIE MecTa?

3. JIBa paBHOCHUIBHBIX MPOTHBHHKA UTPAIOT B IIaxmarbl. UTO BeposiTHEE: a) BBHIUTPATh
OJIHY TIAPTHIO M3 JIBYX WJIU JBE MapTHH U3 4YeThIpex? 0) BHIMTPATh HE MEHEE NBYX MapTHH WX
YeThIpeX WM HE MEHee TpeX NmapTuil u3 natu? Huubn BO BHUMaHKME HE TPUHUMAIOTCS.

Cmamucmuueckue memoowvt 00padomku oannsvix. IIposepka cmamucmuyeckux
2unomes

1. [Tpu m3yuennn yueOHOM Harpy3ku ydammuxcs nonpocuiv 30 BOCBMUKIACCHUKOB
OTMETUTH BpeMs (¢ ToyHocThio 710 0,1 9), KOTOpoe OHM 3aTpaTH/IM B OMNPEICIICHHBIN JeHb Ha
BBINOJIHEHHE JJOMAIIHUX 3aJaHuid. [lonydnny cienyronye JaHHbIe:

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
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1). [TocTpouTh BapualiMOHHBIN PsIT pacipeIeIeHuUsI.

2). IlocTpouTh CTaTUCTUYECKUI psAJ pacIpeeIeHHUs.

3). [TocTpouTh UHTEPBATIBHBIN psll pacupenenaeHus. Jljis 3Toro ycTaHOBUTD, , HA KaKOe
KOJINYECTBO KJ1accoB K pa3OmBaeTcs JaHHBINA psii HAOIIOICHUIA:

K=1+3,322IgN, rae N — 06beM BEIOOPKH

B namewm cnygae N=30, 3naunt K=1+3,3221930=5,9

o X —Xmi
Haiitu mupuny xiacca h: hZW

WHTepBanbHbIN psiji pactpeneseHus MPEACTaBUTh B BUJIC TAOIHIIbI
Knacc epanuy Yacmoma N
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4). ITocTpOUTh MOJUTOH paclpeieTICHuUs, UCTIONIB3YsI Pe3yJIbTaThl ITyHKTA 2.
5). IlocTpouTs rucTrorpamMmy pacrpeneacHus

Knacc
epanuy
ni/ h
6). Berunciuth BBIOOPOYHOE CpPeIHEE CTATUCTUICCKOTO Psia.
7). Beraucnuth z[I/IcrIep(:M}oS2 o ¢hopmysie:
k
§? = 1Z:(x- - X)?n;
n . l L
=1
8). HaliTu cpenHee KBaapaTH4eCKOe OTKIOHEHHUE S.
9). Haiitu Moy Mo u meauanyMe.
2. JlJiss IpoBEepKH TUNIOTE3bl O HECYIIECTBEHHOCTH PA3NIMYMi B CPEIHUX 3HAUYCHUSIX
CTPECCOYCTOMYMBOCTH YUHUTEIS U MEHEKepa:
1) Haiinure smnupudeckoe 3HaueHue Juisi Kputepus CThIOJIEHTA, HCIOIb3YS
t = -y [men N +1, -2
dopmymy ‘o ~ 1T 1 * OTBET OKpYTJIUTE O COTHIX.
nD, +nD, \n+n
1% 2%y 1 2
2) Haiigute smnupuueckoe 3HaueHue i kputepus Puriepa, ucnonb3ys Gopmymny
2
0
FW = 5+ OTBeT OKpPYyIIIUTE 10 COTHIX.
2
No
0/ 1123/ 45 6/78 901 2 3 45/6/782901
YUUTECIIb

(Gamumer) | 7/ 2| 0] 1] 1] 5/ 6| 7/ 7|8/ 2] 4/ 3 7/ 557,88 09 0]5]/3 79 9 4353

MCHC K

P 2031001920 4 6/ 1 4 55 1 227 0/ 1 8 8 99 0[5] 3 3 1 487

(6asbI)

3. Cpenu yJamuxcsi 1 yYUTENIeH IIKOJIB B TEUEHUE JIBYX HEJENb TPOBOIUIICS OMIPOC
00 yIOBIETBOPEHHOCTH MUTAHUEM B CTOJIOBOM.

n2
5 2 (ni B ni)
Haitnure smnuprueckoe 3Hauenue kpurepus Ilupcona, Ko = —,  Otser
i [

OKPYTJIUTC N0 COTHIX.

KJIACCBI Yucno ynoBiIeTBOPEHHBIX
MUTaHUEM
Ha 1 Henene | Ha 2 Hexele
6 29 37
7 37 29
8 40 39
9 40 40
10 39 45
11 50 40
VAUTEIIS 45 50
4. B Tabnune npuBeaeHb! pe3ysbTaThl YPOBHS 3HAHUM 00ydaroluxcsi Ha Kypcax 1o
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noaroroBke kK EI'D o pycckomy s3biKy. Halinute sMompuyeckoe 3HaY€HUE KPUTEPHUS 3HAKOB.

YPOBEHb
3HAHUH

10 Kypca

YPOBEHb
3HAHUMN MocJie

Kypca

6.2 IlpumepHbIe BONPOCHI M 3aaHus / 3a1a4M ISl IPOMEKYTOYHO
arTecTalnu
Tabnua 9 - [IpumepHble TeOpeTHYECKUE BONIPOCHI M MPAKTUYECKHE 3a/1aHUS K 3a4eTy

Paznenn! u
TEMBI

IIpumepuslie
TEOPETUIECKHE BOIIPOCHI

[IpumepHBIE TpaKTHYECKHE 3aJa4H

OCHOBBI CHCTEMHOI'O aHAJIM3a

OCHOBHBIE 1.YTo Takoe CHCTEMHBIHN 1.KakoBbl nmoacuctemsl cuctemsl "BY3"? Kakue cBs3u MexIy
TIOHSATHS aHanu3? 2.UT0o BXOAUT B | HUMM CYyIIECTBYIOT? OmucaTh MX BHEIIHIO M BHYTPEHHIOIO
CHUCTEMHOTO | IPEeIMETHYIO 00JIacTh cpemy, cTpykrypy. KiaccudummpoBars (¢ TMOSCHEHHUSIMN)
aHanu3a CHUCTEMHOTO aHann3a? nojcuctemMsl. OnucaTh BXOJ, BBIXOJ, 1I€7b, CBA3M yKa3aHHON
3.KaxoBbl OCHOBHBIE CUCTEMBI U ee TojicucTeM. HapucoBaTh TOMOIOTHIO CUCTEMBI.
CHUCTEMHBIE METObI U 2.IlpuBectu npuMep HEKOTOPOU CUCTEMBI, YKA3aTh €€ CBA3H C
npouexypsr? OKpY’Kalollled Cpenoil, BXOOHBIE U BBIXOJIHBIE MApPaMETPHI,
4.Y10 Takoe Lenb, BO3MOJKHBIE COCTOSIHUSA CHCTEMBI, MmojacucTeMsl. [losicHUTh Ha
CTPYKTYpa, CUCTEMA, 3TOM mpumepe (T.e. Ha TMpUMepe OAHOM U3 3amad),
NOJCHCTEMA, 33/1a4a, BO3HHMKAIOIIMX B JAaHHOH CHCTEME KOHKPETHBIH CMBICIH
pellIeHne 3a1a4H, noHsATUN "pemmTh 3amauy” u "pemenue 3amaun’. [locTaBuThH
npobaema? OJIHY TIpoOJIeMy JIsl 3TOU CHCTEMBI.
5.KakoBbI OCHOBHBIE 3.IIpuBectn  Mopdomornyeckoe,  HUHPOPMAIMOHHOE U
MPU3HAKU U TOMOJIOTHH (YHKUMOHAIBHOE ONMHCAaHUS OXHOU-IBYX CUCTEM. SIBISIOTCS
cuctem? JU O3TH CHCTEMBl IIJIOXO CTPYKTYPUPYEMBIMH, ILIOXO
6.KakoBbI UX OCHOBHBIE ¢dopmanm3yeMbiMu cucteMamu? Kak MOXHO yIydmIuTh HX
THUIBI OUCAHUI? CTPYKTYPUPOBAHHOCTH U (hOPMaTU3yeMOCTh?
7.KakoBsbI 3Tarbl
CHUCTEMHOT0 aHanu3a’?
KakoBbI OCHOBHBIE
3aJ]a4M ITHX 3TAIOB?
Cucrempi u | 8.Kax 4.IlpuBecT MpuUMep OAHON-IIBYX CIIOKHBIX CHCTEM, MOSICHUTD
uHQOpPMaIM | KIaCCUPUIUPYIOTCA OPUYMHBl W THUN CJOXHOCTH, B3aMMOCBS3b CIIOXKHOCTEH
s CUCTEMBI? pasinyHOro THIA. YKa3arb Mepbl (IPHEMBI, MPOLEIyPHl)

9.Kakas cucrema
Ha3bIBaeTCs OONBIION?
CJIOKHOU?

10.Yem onpenemnsieTcst
BBIYUCITUTEIbHAS
(cTpykTypHas,
JITHAMHYECKAs )
CJIOKHOCTH CHCTEMBI?
11.ITpuBenute npuMepsl
TaKUX CHCTEM.

12.Yt0 Takoe
uHpopmarus? Kak
KJIaccupuuupyeTcs
uHpopmarus? Yem
oTnu4aeTcs nHpopmanus
0T cooOmeHus ?
13.KakoBbl OCHOBHBIE
SIMIIUPUUYECKHE METOJIBI
NoJy4eHus: uHpopManuu?

oneHku cinoxHoctd. [loctpouts 3D-, 2D-, 1D-ctpykTyph

CIOXHBIX cucreM. Cnenars pHCYHKH, WIUIIOCTPUPYIOLIUE
OCHOBHBIE CBSI3H.
5.BbiOpaB B KauecTBE MeEpbl CIOKHOCTH  HEKOTODPOM

OKOCHUCTEMBI MHOFOO6paSI/Ie BUJIOB B Heﬁ, OLICHUTH CJIOXHOCTH
(MHOTOOOpA3HE) CUCTEMBI.

6.IlpuBect TpHMEp OIEHKH CIOXKHOCTH  HEKOTOPOTro
¢dparMeHTa JHUTEPATYpPHOTO (MY3BIKAIBHOTO, >KHBOITUCHOTO)
MIPOU3BECHUSL.

7.1 3amaum pemieHus] KBaJApPaTHOTO YpPaBHEHUS YKa3aTh
BXOJIHYI0, BBIXOJHYIO, BHYTPUCHUCTEMHYIO HH(pOpPMAIIHIO, HX
B3aMMOCBSI3H.

8.IlocTponTh TakTUKy HU3ydeHUs (MCCIEAOBaHUS) DIIHICMHUU
TPHIIIA B TOPOJIE TOJIBKO SMITMPUICCKUMH (TECOPETUICCKUMH,
CMENIaHHBIMH) METOAAMH?

9.9MnupuYecKUMHI (TeopeTnyecKuMH, SMITUPHUKO-
TEOPETUYECKHMH) METOAAMH IOJNIyYUTh HWHQPOPMAIHIO O
oro;ie (OMUIINTE B OOIIHUX YepPTaxX MOIXOIBI).
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14.KakoBEI OCHOBHEIE
TEOPETHIECKHE METOIBI
nosiydeHus: nHopmanun?

2. MeTopl MaTeMaTHYeCKOH 00pa0OTKM JTaHHBIX

Martematuue | 15.Tabnuna kak cpeactso | 10. Ha auarpamme mokaszaHo pacrpeneneHue BhIIaBKH MEAN
CKHe CHCTEMAaTH3aIIHI B 11 crpanax mmpa (B Thicsgax ToHH) 3a 2009 roa. Cpemun
cpencTsa UH(pOPMALUHL. IIPEICTABICHHBIX CTPaH MIEPBOE MECTO I10 BHIMJIABKE MEAU
npeactasieH | 16.CxemMsbl U ux 3aHUMalIo MapoKko, oAMHHaauaToe Mecto — boirapusi.
WS JJAHHBIX | IPUMEHEHUE MpHU Kaxoe mecto 3anmmana KH/[P?

PeLICHUN IPUKIATHbBIX | e

3azad. B0

17.I'paduku xax 60

CPEICTBO MPECTABICHUS '_12 T

uHQOpMaIH T |l 1

18.dyHKuus Kak ‘?E‘& & .-:?‘.' i ‘{5\'; {F“; & o o @

MaTeMaTHYECKas MOJIENb & F {5?9 &+ E & F .@7-‘*# &"Q? o

peatbHBIX MPOIECCOB. L o w
IIpeacrasne | 19.Pemenue mornueckux | 11. B kmacce 25 uvemoBek. U3 Hux 15 uenoBek mocemiarT
HUE JAHHBIX | 33]1a4 C IOMOIIBIO TAOJIUI] | CHEIKYPC IO aHTJIUHCKOMY Ss3bIKYy, 14 4YeJIOBEK IMOCEHIAr0T
cpenctBamu | 20.IIpencrasnenue CIIEIIKypC 1O HEMELKOMY S3bIKy, 6 YelOoBeK HE XOISIT Ha
TEOpHUH MH(QOPMAIIH Ha S3bIKE cneuxypchl. CKOJBKO YeJIOBEK MOCEIAeT ABa creuKypca?
MHOXECTB | TEOPUU MHOKECTB. 12. PemuTh NOTUYECKyIO 3a1a4y:
Matemarnye | 21. Beicka3piBaHUS. DK3aMeH caaBanu 4eTeipe abutypueHrta: AradoHoB, BerkuH,

CKOMH JIOTUKH

Onepauuu Haz
BBICKA3bIBAaHHUSIMH U X
CBOIICTBA.

22.DopMyITBl JTOTHKA
BBICKA3bIBAaHUM.
PaBHOCHIIBHOCTE (hOpMYII.

Capaes u Kupees. U3BecTHO, 4TO:

1) Jdns Toro, utoOsl AradoHOB He chanm wiu BeTkuH chai,
HeoOxonumo, uToObl CapaeB cian u Kupees He caaln 3K3aMeH.
2) Hua Ttoro, yroObl He cman CapaeB, a Berkun cpai,
HeoOxoauMo, uTtoObl AradoHoB He crman wian KupeeB cman
JK3aMEH.

3) HesepHo, uto s Toro, 4ytoObl He cnain AragoHOB,
JIOCTATO4HO, 4T00BI crian Kupees.

KTo cnai sx3amen?

KomGunarop
HBIC 1
BEPOSITHOCTH
bIe Cpe/ICTBA
00paboTku
JTAHHBIX

23.Ilonsitue
KOMOWHATOPHOH 3a/1a4uu.
OCHOBHBIE 3JIEMEHTHI
KOMOMHATOPUKH.

24. O6paboTka
UHPOPMAITUH C TIOMOIIIBIO
pelieHus
KOMOMHATOPHBIX 33134

13. TlocumuTaiire uucno OykB B Bamiem uMeHH, MycTh 3TO
yrcio paBHO N. [locuuTaiite yncio Oyke B Bamreit pamunmmy,
aT0 Oynmer wucio M. U, HakoHen, mocunTaiiTe 4ncio OyKB B
Bamiem otgyectBe. OT0 uwmcnmo L. Bo Bcex ycnmoBusx 3amad
nmanee N, M u L - ato Te camble ynciia. Hanummre oTBeT.
[Ipumep pemenus: Misanos Ban NBanoBuu. N =4, M =6, L
=8.

3amaga 1. B xmacce N +M +L gereii. Mapps lBaHoBHa
pemmia OTHpaBUTh TPOUX M3 HUX HA OIUMIHKAAY IO
nuHrBUCTUKE. CKOJIBKHUMHU CIIOCOOaMHU 3TO MOXHO cIenaTh?
3amaua 2. CKONBKO PA3THYHBIX CJIIOB MOXHO COCTABHUTH,
nepecTaBnsisi OykBbI a) B BamieM w#MeHH? b) B cioBe
«CITOCOBHOCTDB»?

3amaua 3. B KoHAWTepCKOW JaBKe NpPOJNAIOT KOHQeTh 4
coptoB: «lItnune momokoy, «Tprodensy, «Cepeproe CusHuE)
n «'punbsik». CKOIBKUMH cOCO0aMH MOKHO KymuTs N +M
KoHpeT?

3amagwa 4. Pota m3 M + L conmar BeICTpoeHa B pSI.
CKOJIBKUMH CTHIOCO0aMH MOXHO TIEPECTaBUThH COJJIAT, Tak,
9TOOBI JIBa KOHKPETHBIX COJIJAaTa CTOSUTH pSAoM?

2. Kak-To pa3 B BOCKpPECEHbE CeMepo Hpy3ei 3aiuid B Kade,
CeNM 3a OJUH CTOJMK M 3aKa3ald MOpoKeHoe. XO03iuH Kade
CKa3all, YTO €CJIH JAPY3bs B KaXJO0€ CIEOYIOLIEE BOCKPECEHBE
OyayT camuTbcs TO-HOBOMY M HepenpoOyIOT BCE CIIOCOOBI
MOCAJKA, TO C ATOTO MOMEHTa OH OO€mIaeT KOPMHTh HX
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MOPO>KEHBIM OecrutaTHo. VYnactes M
BOCIIOJIL30BATHCS MPEIIOKEHUEM X03sUHa Kade?
14. B onummumaze 1Mo MaTeMaTHKE YYacTBYIOT 12 KoMaH.
CKOJNBKHMH cTIOCOOaMU OHH MOTYT 3aHSITh IPH30BbIC MecTa?
CKONBKAMHU  CITOCOOAMH MOXXHO TIOCTaBUTHh &8 IIAlleKk Ha
YepHBIC TTOJIST TOCKH?

15. BbpomieHnsl nBe wurpambHbleé KOcTH. HalTu BeposTHOCTH
CIEAYIOMIMX COOBITHIA: a). CyMMa BBINABIIMX OYKOB paBHA
cemu; 0). cymMMa BBITIABIIMX OYKOB paBHA BOCEMHU.

16. B ypue 10 Oenbix, 15 uepHbix, 20 CHHHX W 25 KpacHBIX
mrapoB. BeiHynm ogun map. HalTH BeposSTHOCTH TOTO, YTO
BBIHYTBIA IIap CHHUN WM KpacHBIN; Oenblil, YepHBIA WIN
CUHUI.

17. JIBa paBHOCHJIBHBIX MPOTHBHUKA MIPAIOT B maxmartbl. YTo
BEpOATHEE: a) BBIUTPATh OAHY MApTHIO W3 IBYX WIA IBE
MapTUd U3 4eThipex? 0) BEIMTpaTh HE MEHEee ABYX MapTHH HX
YeThIpeX WM HE MEHee TpeX maptud u3 nsatu? Huubn Bo
BHUMAaHHUE HE MPHHUMAIOTCS.

IPY3bsIM

Craructuye
CKHe
METOIbI
00paboTkun
JaHHBIX.
IIposepka
CTaTUCTHYEC
KHX THIIOTE3

25. O6mue cBeneHus o
BEIOOPOYHOM METOJIE:
reHepaibHas u
BEIOOpOYHAS
COBOKYITHOCTH; 00BbEM
COBOKYITHOCTHU; BUJbL
BBIOOPOK; CIIOCOOBI
00pa3oBaHHS BEIOOPOK.
26. BapuauuoHHbld psia U
CTaTUCTUYECKOE
pacmpeneneHue BEIOOPKH.
27. Ilonurox n
THUCTOTpaMMa 4acToT.

28. Hucnossle
XapaKTepUCTUKU
BAPUALIMOHHBIX PALOB.
30. Kpurepuii CTbroieHTa
31.Kpurepuii [Iupcona.
32. Kputepuii @uiepa
33. Kpurepwuii 3HaKOB.

18. JIuTeabHOCTh JIeUeHHMS OOJBHBEIX ITHEBMOHUEH B
craronape (B gasax): 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.

BremonHute  cratucTHYecKyrd  00pa0OTKy  JaHHBIX  II0
clenyrolel cxeMe: BBINOJIHUTh PaH)XKMPOBAaHWE TpPU3HAKA U
COCTaBUTh 0e3MHTEepBAIBHBIN BapUALIMOHHBIN pan
pacrpeneneHus; MOCTPOUTH MOJIUTOH
pacrpeneneHus;COCTaBUTh PaBHOMHTEPBAIbHBIN
BapUallMOHHBIA  psia, pa3OMB  BCIO Bapuamuio Ha K
MHTEPBAJIOB;IOCTPOUTh  THUCTOTpaMMy  pacrpenencHus;4.
HalTU YHUCJIOBBIE XapaKTEPUCTUKHU BEIOOPOYHOM
COBOKYITHOCTH: XapaKTEpPUCTUKU MOJIOKEHUs (BBIOOPOUHYIO
CpPEIHIOI, MOHY, MEIuaHy); XapaKTepHUCTHKU pPacCesHUs
(BBIOOPOUHYIO JHCTIEPCHIO, CPEAHEKBaJpaTHIECKOE
OTKJIOHCHHE).

19. Ha onHoO¥ M TOW ke TpyMIie UCHBITYEMBIX MPOU3BEACHbI
JIBa 3aMepa HEKOTOPOro NMpH3HAKa «I0 OOYYEHUS» M «I10cie
oOydeHus». MoXXHO 1M cuuTath OOydeHHe 3PPEKTUBHBIM,
€CJIM pPe3yJIbTaThl TAKOBBI:

uceityemer |1 (2 |3 |4 |5 |6 |7 |8 |9 |1
e 0
3HaueHUs 8|6 |3 |2 |5|5]|7 8|11
«IO» 0|2
Bpavenus (1 |8 |3 |5 |1 (4 (9 (8 |9 |1
«IoCIe» 2 0 5

BreiaBuHYTH TUTIOTE3Y, BRIOPATH KPUTEPHIL IS IOKA3aTEIbCTBA
Y TIPOM3BECTH HEOOXOUMBIE BBIYMCICHHS.

20. B aByx rpynmax ydamuxcs MpOBEIEHO TECTHPOBAHHE I10
MatemaTtuke ¢ oneHkod mo 100-0aypHOHM IIKane. YpPOoBeHb
TOBBIIIICHHON OIleHKH ycraHoBieH B 60 OamwioB. B mepBoii
rpyrmme u3 27 denoBek 6osee 60 OannoB HaOpanu 15 yenosexk,
BO BTOpOM rpymme — 8 u3 25. MoXHO 1 yTBEpk,IaTh, YTO B
MEepBOM TpyMIe JOJS TOBBIIIEHHBIX OIEHOK JOCTOBEPHO
MIPEBBIIIAET JOJI0 BO BTOPOU Tpymie?

IIpoBepsiemble THIIOTE3BI:

HO: Mons ywamuxcs, MOJYyYMBIIMX ITOBBILIEHHYIO OLIEHKY B
epBOi

rpynne, He OTJINYAeTCS OT JOJNHM TOBBIIMIEHHBIX OLIEHOK BO
BTOPOI1 IpymIIe.
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H1: ons noBbIIEHHBIX OLIEHOK B MEPBOM FPYIIIE JOCTOBEPHO
BBIIIIE,

YeM BO BTOPOH.

— 00beMBI BBIOOPOK MO3BOJISIIOT €r0 MPHUMEHUTb.

B pesymnprare ncrons3oBanus kputepus Owuiepa MOTYIHITH:
Qaren =1,73; @ = 1,64 Ana p = 0,05

Kakyto runoresy npuHumaem?

21. B rabmuue mnpuBeAEHBI pe3yiabTaThl YPOBHS 3HAHUN
oOydaromuxcs Ha Kypcax TIOBBIIICHHUS KBaTA(UKAINM.
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Onpenenute SBISETCS JU HU3MEpEHHE YPOBHS 3HAaHUH
CTaTUCTUYECKH 3HAYUMBIM. IIpHMEHWTh KpHUTEpPHH 3HAKOB,
a=0,05.

CocraButens: noueHt kadh. MO®uMM Ocunosa JI.A.
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