[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®KWO: Haymosa Hatanus AnekcaHapoBHa

[lomxHocTb: PexTop

[ata nognucanus: 24.10.2024 14:21:41 - MUHUCTEPCTBO IMTPOCBELLEHU ST POCCUACKOU ®EJIEPALIMA

YHuKanbHbI/ NporpanptépaisHoe rocynapcTBeHiioe 6101KeTHOE 06pa3oBaTE/IbHOE YUPEKICHHE BBICIIEr0 06pa3oBaHus
6b5279da4e034bff679172803da5b7b559ceFOCY JAPCTBEHHBIA YHUBEPCUTET NPOCBELLEHUS»

{TOCYJAPCTBEHHbINA YHHBEPCUTET INPOCBELLEHUS)

Du3nKo-MaTeMaTHuecKuit (haKynbTeT
Kadenpa BeIYMCIMTENIBHON MaTeMaTHKK W HH(GOPMALIMOHHBIX TEXHOJIOTUH

CornacoBaHo CornacoBaHo
JiekaHOM (U3MKO-MaTeMaTHYECKOTr0 jsiekanom BakyibTeTa pomauo—re;imaﬂcxux A3BIKOB
takysbTeTa «A9 p ©Sb, 2@)_ P

«LZ £t y) /} 20%%. ﬁ/[,(ﬂ//
Leelrgy ¥
\/Kyneg)éaa 10.10./ /Ila6anosa B.I1./

Pa6ouasi nporpavma JHCUHIIHHBI
Metonbl MaTeMaTnyecikoi 06paboTku JaHHBIX

HanpasJienne noarotoBKu
44.03.01 Ileparoruyeckoe obpazoBaHue

Ipoduan:
HMHocTpaHHbIi 13bIK (QpaHIly3CKHH 53bIK) (aHMTUHCKUH SI3bIK)

KBanudhukauus
bakanasp

®opma obyueHHust
OuHas

CornacoBaHo y4eOHO-METOAWYECKOU KomuccHel PekomenjioBaHo kadeapoi

(bu3MKO-MaTEMaTHUECKOTrO (akyIbTeTa . BbIUMCIIUTEIbHOH MaTEMaTUKH U

Sy (& i i
Iporokon «A4» € 023 r/Ne 7€ MH()OPMALIHOHHBIX TEXHOJIOTHH ,
[Ipencenarens YMKom Yilic)~ Ipotokon ot «  » (€ 2023'T. Ne/

Vi /Kynf;uﬁoaa 101/ 3ai. kadeapoin (JPs -
7 /ﬁJquyK M.B./

MbpITHILH
2023



ABTOpBI-COCTaBUTEIN:

Ky3znenoB BsiuecnaB CepreeBuu kanauaat (pu3nko-MareMaTHYeCKUX HAYK, TOLEHT Kadeapsl
BBIYMCIUTEIFHON MaTeMaTUKNA U MHPOPMAITMOHHBIX TEXHOJIOTHIA

Pabouas mporpamMma gucuuiuinHbl «MeToabl MaTeMaTHuecKod o00paboOTKHM  JTaHHBIX»
COCTaBJIeHa B COOTBETCTBUH ¢ TpeboBanmsiMu DenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJIapTa BbICHIETO o0Opa3oBaHusa 1o HampaBieHutro noarotoBku 44.03.01 Ilemarorumueckoe
obpazoBanue, yreepxaeHHoro npukazom MMHOBPHAYKU POCCHU ot 22.02.2018 r. Ne 121.

Jucnurninuna BXOIUT B 00s13aTenbHyr0 yacTh broka 1 «/lucuurnimunbl (MOIYIHN)» U SBISETCS
00s13aTeNbHOM ISl U3yUYCHHUSI.

Peanusyercs B ¢opmare 3JIEKTPOHHOTO OOYYCHHS C NPUMEHEHHEM IMCTaHIIHOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHH.

['onx mHavyaa nmoaroToBkw (1Mo yueOHOMY T1any) 2023



COJAEP)KAHHUE

1. IImaHUPYEMBIC PE3YIIBTATHI OOYICHIIS .. ..uveeeeneeetentenneaneennennenareesreaeeesseeanees
2. MecTo IUCUUIUIMHBL B CTPYKTYpPE 00Pa30BaATEIBHON HPOTPAMMBI .. ..c..vvvvirieeieannennes
3. O0BEM U COMEPIKAHUE TUCIIUATIIIIHBI ... .uvvnsensensereseneeneensareeeaneenneaneeneennenns
4. Y4eOHO-MeTOuYeCcCKOoe 00ecIieYeHne CaMOCTOSITEIbBHOW Pab0ThI 00yJatOIIHXCS

5. ®OHJT OLIEHOYHBIX CPENICTB JJIsl IPOBEACHUS TEKYIIEH U IPOMEKYTOUHOM

PN NSO w2 000707 @0 (0391 0% (1701 0) 1705 (<
6. Y4eOHO-METOIMYECKOE U PECYPCHOE O0ECIICUCHUE JUCTIATIITMHBI ... .v'vveeeeenaensne.
7. MeTonruecKkue yKa3aHus 0 OCBOCHHUIO JUCIIMIUIMHBL .. ...eeuuueeeenneeennnneennnnennn
8. M opMaIimoHHbIE TEXHOJIOTHH JIJIsl OCYIIECTBIICHHS 00pa30BaTeIbHOIO MpoIecca
(030107 (0301 15031705 (PRSP
9. MarepuaibHO-TEXHUYECKOE OOCCIICYCHHUE TUCIIUTUTHHBI .. .vuvvenrreenreenreenannannss.

SN

14
15

15
16



1. IINIAHUPYEMBIE PE3YJIBTATbI OBYUEHMU S
1.1. lean 1 3a7a4M JUCHUTIIHHBI

LeasiMu ocBOeHUs TMCHUILIMHBI «MeToabl MareMaTH4eckod 00paOOTKM JaHHBIX» SBIISIOTCS
O3HAKOMJIEHHE CTYAEHTOB C METOJaMH MaTeMaTHYecKOW oO0pabOTKM JHaHHBIX M (OpMHpPOBAHUE
YMEHUH HCIIOJIb30BaHMsI CPEJICTB MH()OPMAITMOHHBIX TEXHOJOTUN MPH OPraHMU3alUU M MPOBEICHUU
HAy4YHBIX UCCIICJOBAHUMN.

3agaun THCHUIIHHBI

— chopMUpOBaTh YMEHHUS TIOMCKA, KPUTHYECKOTO aHaJIM3a, CHHTE3a, IPE/ICTABICHUS U OLICHKU
Pa3IMYHBIX BUIOB HH(OPMAIIMU B BUJIE CXEM, AUarpamMM, rpadukoB, TabJIHIL ¢
UCIIOJIb30BAHUEM CPECTB HH(POPMALMOHHBIX TEXHOJIOTHI;

— cdopmupoBaTh yMeHHE cOOpa U MEPBUYHON 00pabOTKK MH(POPMAIIUH IS TIPOBEICHUS
[eJarorn4ecKuX UCCIICI0BaHUIA;

— HAYYUTh UHTEPIPETUPOBATH MH(OPMAIIUIO, TPECTABICHHYIO B BUJIC CXEM, JUATPAMM,
rpaduKoB, TaOIHII;

— HAYYUTh OCYIIECTBJISATH MEPBHYHYIO CTATUCTHYCCKYIO 00pa0OTKY JaHHbBIX;

— TI0Ka3aTh BO3MOXKHOCTH COBPEMEHHBIX CPEJICTB HHPOPMALIMOHHBIX TEXHOIOTHH 00paboTKU
HICHUXOJIOrO-[IEJArOTMIECKHUX JAHHBIX METOIaMH MaTEeMAaTUYECKOM CTaTHCTHKHU, IPUOOPECTH
HaBBIKK PabOTHI C MPOrPAMMHBIMH CPEICTBAMHU BH3yaJIU3allMU M aHATM3a JaHHbBIX.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUsl

B pesynbraTe OCBOEHHS NaHHOW AWUCHUIUIMHBI Y oOydaromuxcs (HOpMHUPYIOTCS CIEIYIOLIIe
KOMITETEHIIUH:

VYK-1. CnocoGeH ocytiecTBIsATh NOUCK, KpUTUYECKUI aHaIu3 U CUHTE3 MH(OpMAIK, TPUMEHSATh
CUCTEMHBIN MOJXO JUIsl pEIIeHUs [TOCTABJIEHHBIX 3ajay.

OIIK-9. Cnoco0OeH MOHMMATh IPUHIUITBI pa0OTHl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI 1
MCIOJIb30BaTh UX JUISl pellIeHus 3a1a4 MpodeccnoHalIbHOM 1eATENbHOCTH.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJBLHOM ITPOI'PAMMBI
JucnuninuHa BXOAUT B 00s3aTenbHyI0 4acTh broka 1 «/luctumivuel (MOIynN)» U SIBISIETCS
00s13aTeIbHON ISl U3yUEHHUSI.

Jns oCBOEHMSI TUCUMILIMHBI CTYIEHTHI MCIONb3YIOT 3HAHUSA, YMEHHUS, HABBIKU, MOJTYYEHHBbIE U
chopmupoBaHHble B xoAe wu3ydeHus auctuiuimH «llcuxomorus», «llemaroruka», «MeTombl
HCCIIEIOBATENILCKOM M TMPOEKTHON JEATENBHOCTH» U B XOJIe¢ TMPOXOXKACHUS y4eOHOW (HaydHO-
uccienoBarenbckas padora (IojlyueHue MEePBUYHBIX HABBIKOB HAYYHO-UCCIIEIOBATEIbCKON padoThl))
MIPAKTUKU.

N3yuenne nuCHUIIIMHBI SBISETCS 0a30i MpU MPOXOKIACHUU TPOU3BOACTBEHHON MPAKTUKHU
(HayyHO-HMCCIIEI0BATEIbCKONU PabOTHI).

3. ObbEM U COAEPXKXAHUE JUCHUITJINHBI
3.1. O0beM TUCIHUIIIIHHBI

®opma o0yueHus
IMoka3aTeab 00beMAa JUCIHUILIHHBI
Ounas
O0beM IUCIUILIMHEI B 3aUETHBIX €IUHUIIAX 3
O0BeM QUCIUIUIAHEL B Yacax 108(20)1
KonrakTHasi pa6ora 20,2

1 .
Peanmsyercs B popmare 3JeKTPOHHOTO 00yUeHHS ¢ MPUMEHEHHEM AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI
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Jlexkuuun 8 (8)°
[TpakTuyeckue 3aHsATUS 12 (12)°
B TOM 4YHCJIe B (popMaTe MpakTUIECKOU MOATOTOBKU 12
KoHTaKTHBIE Yachl HAa MPOMEKYTOUHYIO aTTECTALHUIO: 0,2
3ayér 0,2
CamocrositenbHas paboTa 80
KonTpob 7.8

®dopma NpoMeKyTOYHOU aTTecTaluu: 3a4éT B 6 cemectpe.

3.2. Cogepxanue TUCUUIIMHBI

KoaudecTBO 4acoB

IIpakTu4eckue
3aHATHSA
HaumeHoBaHue pa3jiesioB (TeM) 2 g .
JUCUMILIMHBI ¢ KPATKUM COJIEPKAHUEM Jlekmun o 3 £ 2
e =]
z 2 &£
@ =)
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= = 2=
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- &=
o = =

Tema 1. Undopmanust u jaHHble.
[Monstus  undopmamuu  u  gaHHBIX.  CrocoObl
npeAcTaBieHuss U 00padoTku wHpopmanmu. [Ipobiema

HU3MEPEHUI B MICUXOJIOTO-TIEarOTMYECKUX
uccneaoBanusik. KadecTBeHHass W KOJIMYECTBEHHAs
CTpaTeruu B MCUXOJOr0-MeAarornueckoM MCCIeA0BaHUH. 2 - -
CoBpeMeHHbIE TEXHUYECKHE CpeacTBa coopa

nHpopmanuu. OcHOBHBIE 3TaMnbl cOopa naHHBIX. [loHsATHE
0a3pl nmaHHBIX, OaHka JnaHHbIX, Big Data wu wux
npuMeHenue. lloHsaTus Maremarndeckol Moaenu H
MaTeMaTU4eCKOro0 MOJEITUPOBAHMSI.

Tema 2. OcHOBbl HU3MEpPEHHS M KOJIMYECTBEHHOTO
ONMCaHUs JaHHbIX.

W3mepenusi, W3MEpPUTENbHbIE IIKaJIbl, BUIBl IIKAJ.
[lepBuuHble  omucaTenbHblE  CTATUCTUKU:  MEphI
LEHTPAJIbHOW TeHJEHIMK (MOJAa, MeluaHa, BEIOOpOUHOE
cpenHee) U Mephl M3MEHYMBOCTH (pa3max, AHCIepcHs,
CTaHJapTHOe OTKJIOHeHue). llepeBoxy wu3MepeHuii B

pa3Hble mKaimbl. [loHATHE CTATUCTUYECKON THIOTE3BI. 2 - -
VYpoBeHsb cratuctuyeckoi 3HaunmMoctu. CouepxaTenbHas
UHTEpHpeTaus CTaTUCTUYECKOTO pelIeHHUs.

[IpencraBnenue naHHBIX B Bujae Tabnuu. Busyanuzauums
YUCIOBBIX JaHHbIX. Jluarpammbl u rpaduxu. Tumsl
nuarpamm. Mcrnonb3oBaHue TabIMYHOTO Ipolieccopa s
noctpoenus auarpamm. Ilpencrasnenne uapopmanum Ha
ocHoBe  (opmyn. OmnpeneneHue  (yHKIHOHAIHHON

2 Peanmsyercst B popMaTe 3IeKTPOHHOTO 0O0YUEHH s ¢ MPUMEHEHHEM IUCTAHIHOHHBIX 06Pa30BaTeIbHBIX TEXHONOTHI
® Peanmmsyercst B JopMaTe 3JEKTPOHHOTO 00YUEHHS ¢ MPUMEHEHHEM AUCTAHIMOHHBIX 06Pa30BATEIBHBIX TEXHONOTHI
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3apucumoctd. [locTpoeHne TpaduKkOB ©  TPEHIOB
CpeACTBaMU TaOJIMYHOTO MPOLIECCOPA.

Tema 3. CoBpeMeHHBIE CMOCOOBI cOOpa JJaHHBIX B
o0pa3oBaHHH.

MeTtoapsl cOopa MCHXOJIOTO-NEJArOrMUeCKUX NaHHBIX U
MOJTyYeHHUE penpe3eHTaTuBHONW BBIOOpKH. COOTHECeHHE
JaHHBIX U THUMNA W3MEpUTeNbHON mKaibl. [locTpoenue
iKaja B IeAaroruke M rncuxojorud. Cucremarusanus
unpopmanuu U noctpoeHue Tabmuu. IlocTpoenue
auarpaMMm U HMHTeprperanus JaHHbIX. CoOBpeMEHHbIE
MIPOrpaMMHBbIE MaTeMaTH4ecKue cpencTBa
npeJCTaBIeHNs HHPOPMALIUU

Tema 4. lcnonp30BaHHME METOJOB MaTeMaTHYECKOU
CTaTUCTUKU  JUIsi  OOpabOTKM  AKCIIEPUMEHTAIBbHBIX
IICUXOJIOTO-TISarOTHYSCKUX JaHHBIX.

'enepanibHass COBOKYMHOCTh M BBIOOPKA, CBOKMCTBA
BBHIOOpPKH. ['pynmupoBKa HCXOIHBIX JAaHHBIX M HX
rpaduueckoe MpeCTaBICHUE. [TepBuunbie
ONHUCATENIbHbIE  CTAaTUCTUKHU:  MEpPbl  ILEHTPAJIbHOU
TEHJIGHIIMM W Mepbl  U3MeH4YMBOCTH.  [loHsTHE
CTATUCTUYCCKOMN rumnote3nbl. OOIIKe MPUHIUIIBI BEIOOpA U
MPUMEHEHUSI CTAaTUCTUYECKUX KPUTEPUEB. YPOBEHD

CTaTHCTHYECKOH 3HAYUMOCTHU KpUTCpus.
COIlep)KaTe.HI)HaFI HHTCPIIpETAlA CTaTUCTHYCCKOT'O
peUICHUs. IlonsaTue KOoppeiiiouu, AuarpaMmma

pacceuBanus. [Ipocreiire pa3HOBUIHOCTH KOPPEIALIUU.
Kosddunment xoppensuuu. JIMHEWHbIE W paHTOBBIC
Koppemsiuuu. JluHus perpeccuu. BplunciieHne ITUHUA
PErpeCCUH NPHU JIMHEMHON KOPPEISILUH.

Tema 5. Henapamerpuueckue METOIbI BbIABICHUSA
pa3nuuuil B ypOBHE UCCIEAYEMOIO MIPU3HAKA.

O6ocHOBaHME 3a7a4d COTIOCTABJICHHS ¥ CpPAaBHEHMSI. 6 6
Kpurepun Posenbayma, Manna-Yurau, Kpyckana-
Yomnuca.
Tema 6. Henmapamerpuueckue  MeETOABI  OLIEHKH
JOCTOBEPHOCTH CIBHTa B 3HAYECHUAX MCCIEIyEMOro
IIpU3HaKa. 6 6
O6ocHOBaHMe  3aJaud  HMCCIEIOBAHUS  U3MEHEHUH.
Kpurepuu 3HakoB, Bunkokcona, @punmana, [lelipxa
HTroro 12 12
ITPAKTUYECKASA INIOAI'OTOBKA
Tema 3agaHue Ha NPAKTHYECKYI0 MOATOTOBKY KonunyectBo
(megarornyeckasi 1esiTeJIbHOCTb) 4acoB
Tema 5. Hemapamerpuueckue Hcnons3ys kpurepuit ManHa-YuTHH, 6
METO/Ibl BBISBJICHUS PA3IMUUI IIPOBEUTE OLIEHKY Pa3IN4Mil B ypOBHE
B YPOBHE  HCCIEAYEMOTO HCCIIEyeMOr 0 IIPU3HAKa Ha OCHOBE
IIpU3HaKa. JTAaHHBIX HaOIr0AeHUI
Tema 6. Henapamerpuueckue Vcrionb3yst KpUuTepuil 3HaKOB U KPUTEPUIA 6

6




METOIBI OLIEHKHU

AOCTOBCPHOCTHU CABUT'A B
3HAYCHHUAX HCCICAYEMOTI'O

NpU3HAKa.

BuikokcoHa, MpoBeIUTE OIEHKY
JIOCTOBEPHOCTH CJIBUTA B 3HAYCHUSIX
UCCIIeyeMOro IpU3HaKa Ha OCHOBE
MAaHHBIX HAOIIOAEeHUIT

4. YYEBHO-METOJIMYECKOE OBECIHEYEHUE CAMOCTOSTEJBLHON PABOTHI

OBYYAIOIIUXCS

Tembl 1151 N3yuaembie Kou-Bo ®opmbl  (MeToanueckoe | Dopmbl
CaMOCTOSITEJILHOTO BOMPOCHI 4acoB CaMoOCTOSIT. | ofecreyeHHe |OTYETHOCT

U3yYeHUs padoThI "
Tema 1. OO6mmue 12 PaGora ¢ Y4eOHo- Koncnexr.
[TapameTpudeckue v | TIPUHIAIIBI. JUTEPATypoil | METOINYECKOE
Henapamerpuueckue | OCHOBHBIC U CETHIO obecrnieueHne
CTaTUCTHYECKHE MIOHSATHSI. WHTepHeT. | AMCHUIUIMHBI
METO/IbI
Tema 2. OcHOBHOE 16 Pa6ota c YuebHo- KoHcmekr.
Hcnons3oBanue Ha3HAYCHHE JTUTEPATypOHr | METOJINICCKOE
SI3BIKA U CPEJIBI [TepcnekTHBBI U CEThIO obecrieueHne
CTaTHCTUYECKOTO pa3BUTHSL. WuTepHeT. | TUCIUIUIAHBI
nporpammupoBanus | BocrpeboBaHHOCT
R b B MHpE.
Tewma 3. Ucropus 16 Pa6ota ¢ YuebHo- KoHcmekr.
BosmoxHOCTH pa3BUTHSL. JTUTEPATypOHr | METOJINICCKOE
MCIOJIb30BaHUS [TepcriekTUBBI U CEThIO obecrnieueHue
JTUCTICPCUOHHOTO pa3BUTHS. WuTepHeT. | TUCIUIUIAHBI
aHanms3a JUist
00pabOTKHU JaHHBIX
B MIEJaroruke u
TICUXOJIOTUH
Tema 4. Cocras. 18 Pabora c Yy4eOHo- KoHncnexkr.
Muorodynkimonans | OCHOBHBIE JIUTEPATYPOl | METOIUYECKOE
HbIE CTaTUCTHUECKUE | PyHKUIUU U U CEThIO obecrnieueHue
KPUTEPHUN aHAITA3A BO3MOYXHOCTH. WuTepHeT. | TUCIUIUIAHBI
TICUXOJIOT0-
MearornIecKux
JTAHHBIX
Tewma 5. [TonsiTue. 18 PaboTa c VYuebHo- KoHncmexr.
OnnrodakTopHbBII [ToaroroBka JTUTEPATypO | METOJINYECKOE
JUCTICPCUOHHBIN JTAaHHBIX. U CEThIO obecrnieueHne
aHalu3 B OnnodaxkTopHBIH WuTepHeT. | TUCIUIUIMHBI
MearornIecKux JTUCTICPCUOHHBIN
HCCIIeTOBAaHUSIX aHaJu3 JIIs

HECBSI3HBIX
BBIOOPOK

Hroro 80

5. ®OHJI OLEHOYHBIX CPEJACTB JJS TNPOBEAEHMS TEKVIIEN WU

MMPOMEXYTOYHOM ATTECTAIIMHA MO JUCITATIJIMHE




5.1. IlepedyeHb KOMIETEHIHI ¢ YKa3aHHMeM JTalloB
00pa3oBaTeJbHOI MPOrPaMMBbI

ux (popMHpOBAHHMA B Ipolecce

OCBOCHHUSA

Koa u HamMeHOBaHHe KOMIIETEHIIMH

Jrtansl GOPMUPOBAHUA

VYK-1. CiocobeH ocymecTBISITh TOUCK, KPUTHICCKUT
aHaIM3 ©  CHHTEe3 HHpOpMamuMH, TPUMEHSTH
CUCTEMHBIH TMOAXOA MJii PEUICHHUS IOCTaBJICHHBIX
3azad.

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padora.

OIIK-9. CnocobeH mOHMMaTh NPHHIMIBI PaOOTHI
COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIIOTUH U
UCIIOJIb30BATh ux VTS peleHHs 3ama4

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padora.

npodecCHOHATLHOM IS TEIILHOCTH.

5.2. Onucanue mokasarejei u KPUTEPUEB OLICHUBAHUS KOMIIeTeHIIMIi Ha PA3JIHYHBIX 3Tallax ux

(¢hopMupoBaHusi, onNUcaHHe MIKAJ OLlEHHBAHHUS

OunennBaeMble
KOMIIETEH I

Yposensb

copmupo-
BaHHOCTH

Jran
¢opmupoBanus

Onucanue mokasarejen

Kpurepuu
OLICHMBAHUSA

IIxaxa
OleHHUBaHUA

VK-1

IToporossiit

1. PaGora Ha
yueOHBIX 3aHATHUSIIX
2. CamocrosTeNnbHas
pabota

3HaeT OCHOBHBIE METOJBI
onucareIbHOU
CTaTUCTHUKHU.

YmMmeer OCYULIECTBJIATh
MIOUCK, KPUTUYECKUI
aHaIu3 u CHHTE3
uH(OpMaLUK, TTPUMEHSThH
CHUCTEMHBI MOAXOJ JUIA
peleHus
HCCIIEAOBATENbCKUX 3a/a4.

Koncnexkr

IMxana
OLICHHUBAHUS
KOHCIIEKTA

[IponBunyTHII

1. Pabora Ha
YYeOHBIX 3aHATHAX
2. CamocTosTeIbHas
pabota

3HaeT OCHOBHBIE METOJIbI
OINHUCATENbHON CTATUCTUKU
Ymeer MIPUMEHSTh
MOHATUSA u METOBI
HAyYHOTO  HCCJICJOBAHUS
UL pemeHus
UCCIIENOBATENbCKUX 3a1a4
OpU  OpraHu3alu U
MPOBEICHUH OTIBITHO-
JKCIIEPUMEHTAIILHOU
paboTsl

Brnaneer OIBITOM
OCYILECTBIICHHUA  IOMCKA,
KPUTHYECKOTO aHalu3a H
CHHTE3a MH(pOpMAIMU NPU
pemeHnn KOHKPETHBIX
Hay4HO-
HCCIIEAOBATENBCKUX 33134

Koncmexr,
MpaKTHYECKas
IIOJICOTOBKA

Ixama
OLICHUBAaHUS
KOHCITIEKTA
Ixama
OLICHUBAaHUS
MPaKTUYECKO
51
[IOJAITOTOBKHU

OIIK-9

IToporossiit

1. PaGora Ha
Y4eOHBIX 3aHATUAX
2. CamocrosiTenbHas
pabora

3HaeT HemapamMeTpPHYECKUe
CTAaTUCTUYCCKUEC METOAbI
Ywmeer HCIIO0JIb30BAThH
MpOrpaMMHBIE  CPEJCTBA
peanu3aiyu
CTaTUCTHYCCKUX METOJIOB
JUIL  pelicHWs  3a1ad
poeCCHOHATBHOMN
JICSITEIBHOCTH.

Koncnekr

[Ikana
OILICHUBAHUS
KOHCIIEKTa

IIpoaBuHyTHIH

1. PaGora na
Y4eOHBIX 3aHATHIX

3Haer IIpOorpaMMHBbIe
CpeAcTBa peanuzanuu

Koncnekr,
MIpaKTHYIECKast

IIIxana
OLIEHMBAaHUS
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YpoBenn
OunennBaemMble P Jran . Kpurtepuu MIkana
chopmupo- Onucanue nokasareJeit
KOMIIETCHIIUN q)OpMPlpOBaHl/lﬂ OLICHUBAHUA OLICHUBAHUA
BAaHHOCTH
2. CamocTosgTeabpHas CTAaTUCTUYCCKHUX METOOOB IIOATrOTOBKA KOHCIICKTAa
pabota Ymeer TIPUMEHSTH Ilkana
TIOJTY4Y€HHBIC 3HAHU H? OLICHUBAHUS
TIPAKTUKE B . CBOCHU HpaKTI/ILICCKO
po¢eCCHOHATBHOM i
JACATCIBHOCTHU
Bnaneer OIIBITOM TOATOTOBKH
IPUMCHCHUSA
COBPCMCHHBIX
nH(pOPMaMOHHBIX
TEXHOJIOTUI U peIICHUA
3amad IpoQecCHOHATEHON
JCATCIIBbHOCTU.
IIxana oneHUBAHUA KOHCIIEKTA.
Kpurepuu onenuBanus bannel
TekcT KOHCHEKTa JOTHUYECKHM BBICTPOEH M TOYHO H3JIOKEH, SICEH BECH XO[I 1
pacCy IeHHUs
JlaHBl OTBETHI Ha BCE IOCTABJIECHHBIE BOIPOCHI, MU3JI0KEHBI HAYYHBIM SI3BIKOM, C 1
MIPUMEHEHUEM TEPMUHOJIOTUH
OTBeT Ha KaXIblil BOIPOC 3aKAaHUYUBATHCSI BBHIBOJIOM, COKPAILICHUS CJIOB B TEKCTE 1
OTCYTCTBYIOT (WJIM MCIIOJIb30BaHbl OOILEPUHSITHIE)
Odopmienne cooTBeTcTBYeT 00pasiy. [IpeacraBiieHbl HEOOXOAUMBIC TAOIHIIBI 1
CXEMBI
MaxkcuMallbHOE KOJIUYECTBO 0aJIIoB 4
HIkaja oneHMBaHUS NPAKTHYECKOM MOATOTOBKH
Kpurepuii onienuBanus banner
[IpakTudeckoe 3a/laHue BHIMOJIHEHO MOJHOCTHIO, O(hopMIIeHO O 00pa3ily, COOTBETCTBYET
MPEABSIBISIEMBIM TPEOOBAHUSAM (K KaXKIOMY 3aJJaHUIO MPEIBSIBISIOTCS CBOU TPeOOBaHMS, 5
MPOMKCAHHBIEC Tepe KaXIbIM 3aJaHHeM B AJIEKTpOHHOM Kypce). CaaHo B yKa3aHHbBIE
CPOKH.
[IpakTrueckoe 3amaHue BBIMOJHEHO IMOJHOCTHIO, HO €CTh HETOYHOCTH B O(QOPMIICHUU
MaTepuaga WIM COBCEM HE COOTBETCTBYET TpeOOBaHUSAM, MPEABABIIEMBIM K 4
0(OpMIICHUIO
[IpakTrueckoe 3a/1aHue BBIITOJIHEHO HE MOJHOCTBIO WIIA €CTh HETOYHOCTHU B BBIIIOJIHEHUH,
€CTh HETOYHOCTH B OQOPMJIEHHH MaTepuaja WM COBCEM HE COOTBETCTBYET 3
TpeOOBaHUSAM, IPEABIBIIEMBIM K 0()OPMIICHUIO
[TpakTHueckoe 3ajaHne HE BBIITOJHEHO 0
MakcuManbHOE KOJIUYSCTBO 0ajIoB 5

5.3. TunoBbie KOHTPOJIbHbIC 3aJaHUSl WJIH HHbIE MaTepuaJibl, HeEOOXOAMMbIe IJIS OLEHKH

3HAHMA, YMeHHii, HABBIKOB M (WJIHM) ONBITA AeATEJbHOCTH,
¢GopMupoBaHusi KOMIIeTEeHIMI B MIpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepHBI BADHAHT NPAKTHYECKOH PadoOTHI.
«OCHOBBI H3MEPEHHUS U KOJIHYECTBEHHOI 0
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OIMUCAHUA JAHHBIX»

3ananue 1. MccienoBanoch CBOMCTBO JIMYHOCTH, HAIMYME KOTOPOTO MOKHO OBUIO OLIEHUTH YUCIaMHU
ot 0 10 6. Beibopka cocrosiia u3 30 denoBek. bbuiu mosydeHsl JaHHBIC, TPUBEAEHHBIC HIDKE.
[Toctpoiite rpaduk (rUCTOrpaMMy) pactpeesieHnuss OTHOCUTENBHBIX YacToT. Haliqute Moy, Menuany,
cpeaHee, pa3max, TUCIEPCHUI0, CTAHAAPTHOE OTKIOHEHHE.
3,2,2,4,2,4,0,4,3,4,1,4,0,3,5,2,2,3,1,3,3,3,2,1,3,6,1,5, 4, 2.

3apanue 2. ['pynna mKOJRHUKOB 00cCIiie0OBanach Ha MPEAMET YCBOEHHUsI HOBOTO marepuana. Jlms
3TOro ObUT MpeIIokKEeH TecT. B kauecTBe pe3ynbraTa PerucTPUpPOBAIOCH BpPEeMs BBHINOIHEHHS TECTa.
bblnu nosrydeHs! JaHHbIE, IPUBEIEHHBIE HUXKE.

Haiitu mony, Menuany, cpenHee, pa3max, AUCIEPCHIO, CTaHIapTHOE OTKIIOHeHHe. HaliTu BeposiTHOCTH
P(35<x <55),P(x <50)uP(40 < x). CrpynnupyiiTe JaHHble W [OCTpOiTe  Trpaduk
(rucrorpamMmy) pacupeeneHus CrpynnUpOBaHHBIX OTHOCUTEIbHBIX YACTOT.

17,15, 29, 25, 22, 27, 34, 37, 38, 40, 45, 56, 57, 53, 54, 65, 66, 77, 79, 74, 75, 85, 83, 85, 86.

3apnanue 3. B mepBoM pTyTHOM TepMoMmeTpe, co3gaHHOM B 1715 r. ®dapenreiitomM, B KauecTBe
pEeTepHBIX TOUYEK ObUIM BBHIOpAHBI TEMIIEpaTypa TasHUS CMECH JIbAa ¢ CONbio U HamateipeM (—32°C) u
TeMreparypa tena yenoBeka. [lozmuee PeoMiop mpennokui mikany, B KOTOpOH Tpadyc MpeacTaBIIsi
1/80 dacTh TemmepaTypHOro MHTEpBAIA MEXay TOukol Tasaus Jbaa (0°R) n Toukoi KuTIEHUS BOJIBI
(80°R) mpu atMocdepHOM naBieHUU. JTa ke Touka Ha mkane dapenreiita coorBercTBoBana 212°F.
3Has Temmeparypy B Tpanaycax llenbcusi, mepeBeAWTe 3HAYEHHWE B TEMIIEpaTypy IO IIKajgam
®apenreiita u Peomiopa. Onpenenure BU KaXJI0W U3 HIKAI.

3ananue 4. Boimonnennsie 3ananus Excel coxpanure B daitie moq umenem «OCHOBBI H3MepPeHUs U
KOJIMYECTBEHHOTI'0 ONMCAHUS JaHHBIX» U Npukpenure K 3aganuo D0C I'VIL

3agaHus HA NPAKTHYECKYI0 NOATOTOBKY
3aganme 1. HMcmonb3ys kputepuil 3HaKOB M KpuTepuil BuiakokcoHa, NpoBeIUTE OLIEHKY
JOCTOBEPHOCTH C/IBHTa B 3HAYEHUSAX MCCIIEyeMOro MPHU3HaKa Ha OCHOBE JIaHHBIX HAOIOCHUH.
3aganme 2. Vcnonb3ys kputepuil MaHHa-YUTHHM, NpPOBEAUTE OLEHKY pa3IMYMil B ypOBHE
HCCIIelyeMOro IpU3HaKa Ha OCHOBE JIAHHBIX HAOIIOACHUH.

IIpumepHBIe BOIPOCHI K 3a4€TY.
N3mepenus B ICUX0JIOTO-TIE1arOrH4eCKOM UCCIIEJOBaHHH.
[ToHsATHE MUAarHOCTUYECKON IIKAJIBI.
Bunwl mkan.
O6mue TpedoBaHUs K MPEACTABICHUIO PE3YIbTATOB UCCIIEJOBAHMSL.
OrnpeneneHne ONTUMAIBHOTO KOMITJIEKCA METOJOB MCCIIEJOBAHUS.
Oco6eHHOCTH pa3IHyYHBIX (GOPM MPECTaBICHUS PE3YIbTATOB UCCIETOBAHMS.
OxapakTepu3yiuTe CpeITHUE BETUYUHBI.
OxapakTepu3yiTe NOKa3aTeIN H3MEHUYNBOCTH ITPU3HAKOB.
Uro Ha3biBaeTcs KO3 (GUIMEHTOM aCHMMETPUU U KaKOBO €0 Ha3HaueHUe?
0. Yto Ha3bIBaeTCSI HOPMUPOBAHHOM CIy4aliHOM BETMYMHON M KAKOBBI €€ OCHOBHBIE CBOMCTBA?
1. 'enepanpHas ¥ BBIOOPOUHAsi COBOKYITHOCTb, B YEM UX MPUHIUIHAIBHOE OTINYUE?
12. TlonsATHE «TUTIOTE3aY», OTIMYUE TAPAMETPUIECKUX U HEapaMEeTPHUUECKUX TMITOTE3.
13. TlonsiTHE KOppEAIIMHU, AUArpaMMa PaCCEUBaHMUS.
14. Tlpocreiimme pazHoBuIHOCTH Koppemauuu. Koagduuuent koppensiun. JInHeiHble U paHroBbIe
KOPPEJISLHHN.
15. JIunus perpeccun. Beiunciienne TMHUK PETPECCUN ITPU TMHENHON KOPPEIALIUH.
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16. CraTucTudeckre METO/Ibl BBISIBICHUS pa3IMyuil B ypOBHE UCCIIEAYEMOr0o IpU3HaKa.
17. Kputepuii Po3zenbayma.

18. Kpurepuiit Manna-YurtHu.

19. Kpurepuit Kpyckana-Yommca.

20. YpoBeHb 3HAYUMOCTH: CMBICI U BBIOOD.

21. JloBepuTenbHbIE TPAHHUIIBI.

22. OxapakTepusyiTe GyHKIHOHATIBHBIE U CTOXACTUYECKUE CBSI3H.

23. Oxapakrepu3yiite ko3P HUIHEHT Koppesaiuu: GopMmysia U KiIacCuUKaIus.

24. HazoBute 3aauu (akTOPHBIX CBS3EH.

25. CTaTUCTUYECKHE METOIBI OIIEHKH JIOCTOBEPHOCTH CIBUTa B 3HAUCHHSIX MCCIIEyeMOTro MpH3HaKa.
26. Kputepuii 3HaKOB.

27. Kpurepuit BunkokcoHna.

28. Kputepuit ®puamana.

29. Kpurepuii Ilefimka.

30. UznoxuTte n 1aiiTe XapaKTEPUCTHKY TPaPHUECKUX METOIOB.

31. CraTucTuyecKre METOIbI HCCIICJOBAHUS COTJIACOBAHHBIX N3MEHEHHIA.

5.4. Meroan4yeckue MaTepHaJibl, ONpelessiOlUe NMPOoUelypPbl OLCHUBAHUS 3HAHWI, YMEHWH,
HABBIKOB M (MJIHM) ONBITA [AeATEJIbHOCTH, XAPAKTEPU3YIOIIMX 3Tanbl (POPMHPOBAHUA
KOMIIeTeHIN i

OO611ee koJnuecTBO 0aIoB 1Mo gucuuiuinae — 100 6aios.

MakcumanbHOE KOJHMYECTBO Oa/ioB, KOTOPOE€ MOXKHO Ha0OpaTh B TEUEHHE CeMecTpa 3a
BBITIOJIHEHUE TMPAKTHUUYECKUX pPabOT, MPAKTHUYECKYI0 TMOATOTOBKY M CaMOCTOSITENIbHYIO paboTy
(Hanucanue KoHcIekToB) — 80 Gaios.

DopMOil TPOMEKYTOUHON ATTECTAIUU SABJISETCS 3aUET.

3aueT npoxoAuT B (popMe YCTHOTO coOeceToBaHusI IO BOIIPOCAM.

IIxaga omeHNBAaHHUA 3249€TA.

Kpurepuu onenuBanus Banibl

CraBuTcd, ecnM  CTyIeHT  OOHapyXHBaeT BCECTOPOHHEE, 16-20
CHCTEeMaTH4YecKoe U TIIyOOKOe 3HaHHE MPOTrPaMMHOIO Marepuaya IIo
JUCLUIUIMHE; OOCTOSTENbHO aHAIU3UPYET CTPYKTYPHYIO B3aHMOCBS3b
paccMaTpUBaeMBbIX TE€M M Pa3/eioB JHUCIUIUIMHBI; YCBOMJ OCHOBHYIO U
3HaKOM €  JIOTIOJIHUTENIHOW  JIUTepaTypod,  peKOMEeHJI0BaHHOMN
MporpaMMoOii, a TakKe YCBOWJI B3aMMOCBSI3b OCHOBHBIX ITOHSTHH
JUCLUUIUIMHBI B UX 3HAUYEHUH JUIs pHoOpeTaeMoil nmpodeccun; mposiBUI
TBOPYECKHE CIIOCOOHOCTH B TOHMMAaHWH, MU3JI0)KEHUU H HCIIOJIb30BAaHUH
y4eOHOro MaTepuala.

CraBuTcs, eciny CTyJIeHT, OOHApY>KUBAET MOJHOE 3HAHHE MPOTPaAaMMHOTO 11-15
MaTepualia, YCIICIIHO BBIMOJHSAET TPEIYCMOTPEHHBIE B TpOTrpaMMe
3aJJaHMs; YCBOMJ OCHOBHYIO JIUTEpaTypy, PEKOMEHJOBAaHHYIO B
IporpamMme;  INOKa3aJl  CUCTEMaTHYECKHW  XapakTep 3HAaHUM 1O
JUCLUUIUIMHE U CIOCO0EH K HMX CaMOCTOSITEIbHOMY IIOMOJHEHHIO U
0OHOBJICHHUIO B XOJI€ NajbHEHIeH 00pa30BaTeIbHOMN NS TEIbHOCTH.

CraBuTcs, eciM  CTyJIEHT OOHAapy)KMBaeT 3HaHHE  OCHOBHOTO 5-10
POTPaMMHOTO MaTepuana B o0beMe, HeOOXOIUMOM Ui JalbHEHIIero
o0yyeHHss U TNpOo(EeCcCHOHATBHOW JESATEeIbHOCTH; CIpaBIsETCS C
BBINOJIHEHUEM 3a/laHUM, NPEJyCMOTPEHHBIX IPOTrPaMMOM; 3HAKOM C
OCHOBHOM JIUTEPATYPOH, PEKOMEHJIOBAaHHOM IPOrPaMMOM; IOIYCKAaeT
NOTPEUIHOCTH HENPUHLUUINAIBHOIO XapakTepa B OTBETE€ Ha 3auyeTe C
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Kpurepun ouennBanus banabl
OLICHKOM.
CraBuTCS B TOM cClly4ae, €CIM CTYACHT OOHapyXuBaeT NpoOenbl B 0-5
3HaHUSX  OCHOBHOTO  MNPOTPaMMHOTO  Marepuana,  JIOMYCKaeT

IPUHLUIMAIBHBIE ~ OMMOKM B BBIIOJIHEHUH  IPETyCMOTPEHHBIX
IIPOrpaMMOM 3aJaHUM.

Hrorosas mkaja ouneHUBAHUS pe3yJbTaTOB OCBOCHUSA NUCHUIIJIMHDBI.

Hrorosas OLCHKa II0 JUCHUIIIMHE BBICTABIISACTCA IIO HpHBCHeHHOﬁ HMKE IIKaJIC. HpI/I
BBICTABIICHUH HUTOTOBOM OILICHKU npenoaaBaTCJicM Y4YUTBIBACTCA pa60Ta 06yqafomer0051 B TCUCHHC

OCBOCHU AUCHUIIJIMHBI, 4 TAKXKE OLICHKA I10 HpOMG)KyTO‘IHOﬁ arrecrauu.

KosnuectBo 60a/1;10B OueHKa 1o TpaAMIMOHHON CUCTeMe
41 -100 3a4TECHO
0-40 HE 3a4TEHO

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHHUIIJIMHbI
6.1. OcHoBHas JiMTEpaTypa

1. I'pe6ennukoBa, M. B. Meroasl maremarndeckoil oOpaOOTKM SKCIEPUMEHTAIBHBIX JaHHBIX:
YuyebHOo-MeToanueckoe nmocodue / I'pedennukoBa M.B., - 2-¢ usn., crep. - Mocksa :@iuHTAa,
W3n-Bo Ypan. ya-ta, 2017. - 124 c. ISBN 978-5-9765-3081-2. - Tekcr : anekrponHbid. - URL:
https://znanium.com/catalog/product/947245 (nara obpamienus: 28.07.2023).

. KapmanoB, ®@. N. Crarucrtuyeckue MeTojbl 00pabOTKHM 3KCHEPUMEHTAIBHBIX JIaHHBIX C
ucnonb3oBanueM mnakera MathCad : ydeGHoe mocobue / @. M. Kapmanos, B. A.
OcrtpetikoBckwii. - Mocksa : KYPC : UTH®PA-M, 2019. - 208 c. - ISBN 978-5-905554-96-4. -
Tekcr : osnekrponnsii. - URL: https://znanium.com/catalog/product/1016017  (nara
obpamenusi: 28.07.2023). — Pexxum gocTyra: 1Mo moArnucKe.

. JlebeneB, B. H. OcHOBbI 00paOOTKH HKCIEPUMEHTAJIbHBIX JAHHBIX C HCIOJb30BAHHEM

tabnuuHoro mpoueccopa Excel : yue6Hoe mocobue / B. H. Jlebenes, I'. A. Ypaes. - CaHkr-
[TerepOypr : PITIY um. I'epuena, 2021. - 56 c. - ISBN 978-5-8064-2999-6. - Tekcr :
anexktponHsid. - URL: https://znanium.com/catalog/product/1865658 (mata oOpateHus:
28.07.2023). — PexxuM 10CTyMA: 1O HOAIHUCKE.
IBaukwuii, A. H0. Meroasl MaTreMaTHYECKOM CTATUCTUKA B IICUXOJIOTO-II€IarorH4eCKOM
uccienoBanuu : ydyebnoe mocobue / A. FO. lIBaukwmii. - 2-e u3g., crep. - MockBa : ®dnuHTAa,
2022. - 112 c¢. - ISBN 978-5-9765-5154-1. - Tekcr : osnekrpoHnsd. - URL:
https://znanium.com/catalog/product/1906167 (nmata oOpamenus: 28.07.2023). — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

6.2. lonoiHUTEILHAS JIUTEPATypa

1. TI'puropseB, A. A. MeTtoasl U alropuT™Mbl 00pabOTKM AAHHBIX : ydeOHoe mocobue / A.A.
I'puropees, E.A. McaeB. — 2-e u3z., nepepad. u non. — Mocksa : UHOPA-M, 2022. — 383
c. + Jlon. marepuansl [DnexkTpoHHbIH pecypc]. — (Briciiee obpa3oBanue: bakanaBpuar). —
DOI 10.12737/1032305. - ISBN 978-5-16-015581-4. - Tekct : asnekrtponHbii. - URL:
https://znanium.com/catalog/product/1862852 (mata oOpamenus: 28.07.2023). — Pexum
JOCTYTA: TI0 TIOATIHCKE.

. Hansn, O. I'. Metoasl, Mojenu, cpeacTBa XpaHeHUsT M 00pabOTKU JaHHBIX : yueOHuK / D.I.
HansH, F0.A. 3enenkoB. — Mocksa : By3oBckuit yueonnk : UHOPA-M, 2022. — 168 c. -
ISBN 978-5-9558-0490-3. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1834412 (mata oOpamenus: 28.07.2023). — Pexum
JOCTYTIA: TI0 TTOJIIHCKE.
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3. 3apoBa, E. B. Meronsl Data mining B 00paboTke W aHajdM3€ CTATHCTUYECKUX JaHHBIX
(pemenus B R) : monorpadus / E.B. 3apoBa. — Mocksa : UHOPA-M, 2021. — 232 c. : ui. -
ISBN 978-5-16-016814-2. - Texcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1240276 (mara oOpamenus: 28.07.2023). — Pexum
JOCTYTA: 110 TIOATHCKE.

4. KynamueB, A. II. Meronbl u cpeicTBa KOMIUICKCHOTO CTaTUCTHYECKOTO aHAIN3a JIaHHBIX :
yuebnoe nocobue / A.Il. KynanueB. — 5-e u3zn., nepepab. u gon. — Mocksa : UTHOPA-M,
2022. — 484 c. — (Bericuree obpaszoBanue: bakamaBpuar). — DOI 10.12737/25093. - ISBN
978-5-16-012834-4. - Texcr : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1815604 (mara obpamenus: 28.07.2023). — Pexum
JOCTYTA: 110 TIOATIHCKE.

6.3. Pecypcol uHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»

1. Maremaruyeckuii mnaker Matlab [Onektponnblii  pecypc]. — Pexum  jgoctyma:
https://www.mathcad.com/ru

2. Maremarnueckuit maker Maple [DnektponHsiit  pecypc]. — Pexum  mocrtyna:
https://www.maplesoft.com/index.aspx

3. Marematuueckuit maker Mathcad [Onexkrtponnsii pecypc]. — Pexum gocryma:
https://www.mathcad.com/ru

4. Matematnyeckuii maker Mathematica [Draexkrponnbiii pecypc]. — Pexum  gocryma:
https://www.wolfram.com/mathematica

5. ExenHeBHBIH ONEKTPOHHBIA KypHan [DnekTpoHHbI pecypc]. — Pexum nocryna:

http://www.3dnews.ru

6. HWurepuer-Yuupepcuter Mudopmarmonnsix Texnomoruit [DnekTpoHHBIH pecypc]. - Pexum
nocryna: http://www.intuit.ru.

7. MaremaTrueckas CHCTeMa CHMBOJIbHBIX M YHCIICHHBIX BbIYMCIeHHH Maxima [DiekTpoHHBIH
pecypce]. — Pexxum noctymna: http://maxima.sourceforge.net/ru.

8. Hayunas »snexTpoHHas Oubnuorexka [DnekTpoHHBIH pecypc]. — Pexum nmocryna:
http://elibrary.ru.

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJINHBI
1. MeToamyeckme pekoMeHAaUMUM No NoAroTOBKE K MPaKTUYECKUM 3aHATUAM.
2. MeToaunyeckme pekoMeHAaLmum No opraHMn3aLmMm CaMoCcTOATEIbHOW PaboTbl NO AUCLMNANHAM.

8. NHO®OPMAIIMOHHBIE TEXHOJIOTUN JJIA OCYUIECTBJIEHUA
OBPA3OBATEJIBHOTI'O ITPOLECCA IO JUCIHUIIJIMHE

JInneH3uoHHOE MporpaMMHoe odecreyeHmne:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIE CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Iimroc»

[TpodeccnonanpHbie 6a3bl TaHHBIX
fgosvo.ru — Tlopran PenepanbHLIX T'OCYIapCTBEHHBIX 00pa30BATENLHBIX CTAHAAPTOB BBICIIErO
o0pa3oBaHus
pravo.gov.ru - OduiraibHbeI HHTEPHET-TIOPTAT IPABOBOH HH(POPMAIIUH
www.edu.ru — dexepanbhblii nopran Poccuiickoe o0pazoBaHue

CBOOOIHO pacmpocTpaHsieMoe TporpaMMHOE OOecledeHre, B TOM YHUCJIE OTEYECTBEHHOIO
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https://www.mathcad.com/ru
https://www.maplesoft.com/index.aspx
https://www.mathcad.com/ru
https://www.wolfram.com/mathematica
http://www.3dnews.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

MPOU3BOJICTBA
OMC Ilneep (s Bocripon3BeieHUsI DIEKTPOHHBIX YUeOHbIX Momyrieit)
7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

MatepuanbHO-TEXHUYECKOE 00ecTiedeHe TUCIUIUIMHBI BKIIOYaeT B ceos:

- y4yeOHBIC ayAUTOPUH IJIs MPOBEIACHUS YYEOHBIX 3aHATHH, OCHAICHHbIE O00OPYJOBaHUEM U
TEXHUYECKHMMH CpEACTBAMH OOy4YEHUS: yueOHOW MeOenblo, JOCKOHM, JAeMOHCTpPAallMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMHI KOMIBIOTEPAMH, IPOSKTOPOM;

- TOMEIICHUs [UIsl CaMOCTOATEIbHOW paboThl, OCHAIICHHbIE KOMIBIOTEPHONH TEXHUKON C
BO3MOKHOCTBIO TOAKIIOYeHHEM K cetu «MHTepHeT» M obecredeHneM J0CTyma K 3IEKTPOHHOH
nH(popMalnOHHO-00pa30BaTEeNbHOM cpee.
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