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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Jucuunnmza «Cratuctudeckas o0paboTka SKCIIEpUMEHTOB M HAOJIOAEHUI» OTHOCUTCS K
JUCHUTUTMHAM BapHaTUBHOTO Moaylisi «OCHOBHBIE MaTeMAaTHYECKHE METOJbl B OOpa3OBaHUH H
npeaMeTHeIX obsacTsax» bioka 1. Jucuuniaussl (Moxynan) yactu, GOpMUPYEMOH ydacTHUKaMU
o0pa3oBaTeNbHBIX  OTHOIICHWH,  y4eOHOro  IuUlaHa  OCHOBHOH  mpodeccHOHANbHOM
0o0pa30oBaTeNbHOW MPOrpaMMbl BBICIIEIO OOpa30BaHMsl — MPOrpaMMbl MarucTpaTypsl IO
HanpasieHuto noarotoBku 44.04.01 Ilegarornveckoe ob6pa3zoBanue, HaMPABICHHOCTH (IPO(UITB)
oOpa3oBaTenbHOW  IporpaMMmbl  «TeopeTKo-MEeTOA0NOruYecKe MOAXOAbI K  CHUCTEME
(U3UUECKOro BOCIIUTAHUS M CIOPTHBHOM IMOATOTOBKHY, 3209HON (OPMBI 00ydeHuSI.

JlucuumuinHa onupaeTcs Ha pe3yibTaTel 00yueHus, cGOpMUPOBAHHBIE B paMKax 0a30BbIX
MaTeMaTHYECKUX JUCHUIUIMH 00pa3oBaTeIbHBIX IPOrpamMM OakaiaBpHara.

Pe3ynpTaThl OCBOCHHUS JUCLUIUIMHBI SBIISIOTCS OCHOBOH /ISl HAY4YHO-HCCIIE0BATENIbCKOM
paboThl MarMCTPaHTOB.

1. IlepeyeHb TMJIAHMPYEMBbIX

Pe3yJabTATOB) MO JUCIHUILINHE
AKTyajabHOCTh BKiItoueHUs muciiumabl B OOIl onpenensiercss HE0OXOIUMOCTHIO

3HAKOMCTBA MAarMCTPaHTOB C MPHJIOKECHUSIMH MATEMATHKH, B YaCTHOCTH, MaTeMaTHYeCKOMH
CTATHCTHKH, B 00JIACTH IICUXO0JIOrO-TIIEAArOTHYECKUX UCCACIOBAHMMA.
Heanb ocBoeHUS AUCIUIUTHHBI «Cmamucmuueckas 00pabomrka 3KCNepuUMeHmos u Habaro0eHULl»
- (dopmupoBaHue Yy OyIymIUX CICIHATUCTOB-TICHXOJIOTOB MPEACTABICHUN O METoaax
MATEMAaTHYECKOIO COIMPOBOXKICHHUS IICHMXOJIOrO-TICIarOrMYeCKUX HCCIICIOBAaHUM, a TaKke
COOTBETCTBYIOIIIETO CTUJISI MBITIJICHUSI.
B cooTBeTcTBUM € 3THM TP TPENOJaBAaHUHN JUCIUILTHHBI CTABATCS CICIYIOIINE 32 a4 H:

e (opMHpOBaHWE y MAaruCTPAHTOB MPEICTABICHHA O CIIOCO0AX TMOCTAHOBKH IMPOOJIEM B
00JacTH TICUXOJIOTHH M O00pa3oBaHUs, JOMYCKAIINX 3aJa4Hyl0 (POPMYIUPOBKY U
J0Ka3aTeNbHOE PEIICHHE;

® TIOBTOpPEHHE, CUCTEMATH3AIlHs, YIIyOJICHHEe 3HAHUN U YMEHUH MarucTPaHTOB B 00JIACTH
AJIIEMEHTAPHOTO aHaJIM3a JAaHHBIX HaOm0aeHUs/onpoca B 00pa30BaHUM WU COLUATBHON
chepe (CTaTUCTHYECKHWE JIAHHBIE W CTATUCTHYECKHUE II0KA3aTelld, BHIOOPOYHBIC
XapaKTePUCTHKHU M UX COOTHOIICHHE C XapaKTePUCTUKAMH FeHepaIbHOW COBOKYITHOCTH);

® PACCMOTPEHHE pAa3IMYHBIX MAaTEMAaTHYeCKHX MOJEICH TICHXO0JIOTO-TIeIarornaeckoro
IKCIIEPUMEHTA, OOCYXJICHHE METOIOJOTHHU BBIABWKCHHS U MPOBEPKH COJCPIKATECIIHHBIX
TUIOTE3, a TAKXKE UHTEPIPETAIIMH PE3YIBTATOB SKCIIEPUMEHTA B 00pa30BaHUU;

¢ (opMHpOBaHHE MATEMATHKO-CTATUCTHYECKON IPaMOTHOCTH W HABBIKOB aHAIIN3a JIAHHBIX
C TIOMOIIIEIO KOMITBIOTEPHBIX CPe.

B pesynbTaTte ocBOeHUS MPOrpaMMbl MAarUCTPAHT JODKEH OBIAIETh CIEAYIOIIMMU PE3yIbTaTaMI
o0ydyeHust (B TabOmWIle TPEACTABICHO COOTHECEHHWE O00pa3oBaTENbHBIX pE3yJIbTAaTOB TIO
JUCIUTUTMHE C UHIAMKATOPAMH TOCTHYKCHUST KOMITCTCHIIAN )

pe3yJabTaToB 00ydenusi (06pa3oBaTeJbHbBIX

KOMHGTGHHI/IH n O6p330BaTeJ'IBHBIC PE3YIBbTATHI JUCHUITIIINHBI

UHUKATOPBI €€ (oTansl popMHUpOBaHUS AUCITUTUIHHEI)

JOCTHIKCHUS B 3Haer Ymeer BJIa/I€ET

JTUCITUTLTAHE
YK-1. Croco6en | OP-1. 3naer npuemsr | OP-3. Ywmeer | OP-6. Brnaneer
OCYIIIECTBISTh Y METOJIbI BEIPAOOTKH | TPAMOTHO, JIOTUYHO, | HEKOTOPBIMH
KPUTHYECKUN aHAJIU3 | CTPATETHH JEUCTBUM | apryMEHTUPOBAHHO KOMIBIOTEPHBIMU
POOJIEMHBIX 110 pasperieHuio | (opMyIHpOBaTh HHCTPYMEHTaMU
CUTyallMii Ha OCHOBE | MPOOJIEMHOM cOOCTBEHHBIC 00paboTKHn
CUCTCMHOI'O IMOAXO0J4, | CUTyalluu. CYKACHUA U OLCHKH, | CTATUCTUYCCKUX
JTAHHBIX.




BBIPaOATHIBATH
CTpaTEruto JICUCTBHIA.
YK 1.1. Breusaser
MPOOJIEMHYIO
CUTYaIUIO B IIpoliecce
aHanM3a MpOOJIEMBI,
OTIpesieIIsieT JTalbl ee
pa3peleHus ¢ y4eTOM
BapUaTUBHBIX
KOHTEKCTOB.

YK 1.2.

Haxonut, kputnuecku
aHAJIU3UPYET u
BEIOHMpaET
nHpopmaruto,
HEOOXOAUMYI0 IS
BBIPaOOTKH CTpaTeruu
JEUCTBUI o
pa3peleHuto
poOJIeMHON
CUTYaIUH.

YK-1.3.
PaccmarpuBaer
pa3nuYHbIE BapUaHTHI
peteHwst
MpoOIeMHO
CHTyallud Ha OCHOBE
CHCTEMHOI'0 MOJX0Aa,
OLICHUBAET 175
MIpEerMYIIeCcTBA u
PUCKH.
YK-1.4.
JIOTHYHO,
apryMEeHTHPOBAHHO
¢dbopmynupyer
COOCTBEHHBIE
CYXIIEHUSI W OIICHKH.
IIpenaraer
CTpaTEruIo JICHCTBHIA.
YK-1.5.

Onpenenser u
OLIEHUBAET
MIPAKTUICCKHE
MOCTIeICTBUS
peanu3anuu JeMCTBUN
1o pa3peLeHuo
npoOIeMHOMN
CUTYaIUH.

I'pamotHO,

OP-2.  3maer o
CYIIECTBOBAHUHN
Pa3IUYHBIX
BapUAHTOB PEIICHHUS
poOIeMHOM
CUTyallil Ha OCHOBE
CHCTEMHOTO
MoJX0aa,  METoJax
OLICHKHU
MIPEUMYILECTB "
PUCKOB KaK
Pe3yJIbTaToB

MIPUHATOTO PEIICHMUS.

BBIPaOATHIBATH
CTpaTEruIo JICHUCTBHIA.

OP-4.
OCYIIIECTBIIATh
aHau3 IaHHBIX,
MOJIyYECHHBIX B XOJE
e JarOTM4eCKOro
HAOJIOAECHUS  W/WIHA
IKCIIEPUMEHTA,
U3YYCHHBIMH
METOOAMHM, BKIIIOYas
IPOBEPKY TUIIOTE3

U BBLISIBIICHUE

CTAaTUCTHYECKHUX

3aBHCHMOCTEIA.

VYwmeer

OP-5. YMeer
OCBaMBAaTh HOBLIC IJIA
ce0s1 METOIBI aHAIIN3a
JOAHHBIX.




2. O0beM IMCUMIJIMHBI B 32a4€THBIX eIMHUIAX C YKa3aHUEM KOJHYecTBAa aKaJeMUYeCKHX
4acoB, BbIEJEHHBIX HA KOHTAKTHYI0 padoTy o0ydamommxcs ¢ npenojgasaresieM (1o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOSAITEIbHYI0 PadoTy 00y4aroIumXxcst
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3. CopepxaHue TUCHHMILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejiaM) ¢ yKazaHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA
OT60p conepkaHus JUCIHUILTAHBI ONPEISISICTCS HEOOXOMMOCTHIO 3HAKOMCTBA MaruCTPAHTOB C
OCHOBHBIMHM KJIACCUYECKMMU U COBPEMEHHBIMU MOAXOJAaMHU K aHaiau3y JAaHHbIX. OCHOBHOE
BHUMaHHE TIpeAJiaraeTcs yIeNUTh Oa30BBIM MPHUHIUIAM CTaTUCTHYECKOW 00paboTKH
uH(pOpMaIInH, a TAKXKe CITOcO0aM MOCTAHOBKH MPOOIIEM IS CTATUCTUYECKOTO aHAIM3a U OCHOBaM

MPUMCHCHUA COOTBETCTBYIOIIUX HHCTPYMECHTOB, B TOM YUCJIC KOMIIBIOTCPHBIX CPC.

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUUECKUX HACO8 U
6U008 YUeOHbIX 3aHAMUIL

KomuuectBo yacoB mo
dhopmam opraHuzanuu
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1. OcHoBHbIe NPUHIUTILI AHAJIW3A JAHHBIX HAOJIIOIEHUI
U JKCHepPUMEHTOB. BbIOOPOYHBIII MeTON M OIEeHKH 2 - 30
CTATHCTHYECKHUX MOKa3aTeei
2. Metoaunka (¢popmympoBanus H NMPOBEPKH 5 5 30
CTATHCTHYECKUX TMIOTE3
3. Meroanl aHAIN3Aa CTATHCTHYECKUX 3aBUCHMOCTEM 2 6 - 28
3.1. OCHOBBI PETPECCHOHHOTO M KOPPEISIIMOHHOTO aHAIN3a 1 4 - 14
3.2. OCHOBBI TUCTIIEPCHOHHOTO aHAIM3a 1 2 - 14
Bcero no qucnun/uHe: 4 10 - 88




3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OucCUunIuHbl

1.

OcHOBHbIE TNPUHUUNBI AHAJU3A JAHHBIX HaOJIOJeHUH W IKCIEPUMEHTOB.
Bbi100opouHbIii MeTON M OLEHKHM CTATHCTHYECKHX moka3zareseii. CraTtucruueckue
JaHHbIE (YHUCIIOBBIC, pAHTOBbIC, AaTPUOYTHBHBIE) M CTAaTUCTHYCCKHUE IIOKA3aTeIu
(aOcomoTHEIE, OTHOCHTEIIBLHBIC, CPE/IHUE); BRIOOPKA U TeHepallbHAsI COBOKYITHOCTE. ba3oBas
KOHIICTIIIMS BBIOOPOYHOTO METOJa aHaiW3a JaHHBIX, THIIBI BBIOOPOK. CrHoCOOBI
AHATUTUYECKOTO M TPadUUIECKOro MPEACTABICHUSI CTATUCTHUYCCKUX TaHHBIX, MEPBUYHASL
00paboTKa CTAaTUCTUYECKUX MJaHHBIX. UMCIIOBBIE XapaKTEPUCTHUKH IIEHTpPA BBIOOPKH,
Bapuanuu BbIOOpkH. [locTaHOBKa 3aJa4 TOYEYHOTO W HWHTEPBAIBLHOTO OIICHUBAHHS
XapaKTePUCTUK TEHEPAIbHOM COBOKYIHOCTH (CTAaTHCTHYECKUX TIOKa3arejed) 1o
BHIOOPOYHBIM JaHHBIM; TOYEYHBIC OICHKU CPEAHEro 3HauyeHus (MaTeMaTUYECKOro
OKHMJIaHMSI) M JUCIEPCHM TI0KA3aTels; TMOCTPOCHHE JIOBEPUTEIbHBIX HHTEPBAJIOB IS
TE€HEPAIILHOW CPEAHEN U T'eHEePAIIbHOU TUCIIEPCUU.

HNurepakTuBHas ¢popma: Pabota B Mukporpymnmnax (pa3padoTka MEHTaJIbHOM KapThl).

2.

Metoauka ¢popMyTHpPOBaHNUS U MPOBEPKH CTATHCTHYECKUX rumoTe3. CTaTUCTHYECKUE
TUMOTe3bl (Hy/NeBas W ajlbTEPHATUBHAS THUIIOTE3bI; IPOCTHIE M CJIOXHBIC THUIOTE3bI);
(OpMyIHPOBKA TUIIOTE3, TOMYCKAIOMIMX IPOBEPKY Ha OCHOBE IaHHBIX, OJTYYEHHBIX B X0J1€
HaOroieHus u/uiu SKcnepuMenTta. OOmye MPUHIHITEI TPOBEPKH CTATUCTHYECKUX THITOTE3
(MTOHATHE CTATHCTHKH M CTaTHCTHYECKOTO KPHUTEPHS, OMIMOKHM IEPBOrO W BTOPOTO POJa,
YPOBEHb 3HAYMMOCTH KPUTEPHS, MOIIHOCTh KPHTEPHS; 00JacTh OTKIOHEHHUS M 00JacTb
NPUHSITUS THIIOTE3bl; OJHOCTOPOHHHE M JIBYCTOPOHHME KpuTepuu). [lapamerpuueckue u
HemapaMmeTpuueckue kputepun. [IpoBepka rumoTes3 o paBeHCTBE YHCIOBBIX XapaKTEPUCTUK
TeHEepaJbHBIX ~ COBOKYNMHOCTEH  (CpeJHMX  3HA4YeHWH,  Juclepcuil),  IpuMepsl
COJIepKaTeIbHON MOCTAaHOBKH COOTBETCTBYIOHMX mpoOieM. [IpoBepka rumore3 o Buie
pacripesiesieHust (0 COrjlaCMM SMIIMPUYECKOTO paclpeseleHnus ¢ TEOPETHYECKUM), O
COTTIACHM JBYX OSMIMPHYECKHX paclpeleleHnii Ha OCHOBe KpuTepus y° IlupcoHa;
NpUMEpPBl  COJIep)KAaTeNTbHOW TIOCTAaHOBKM mpobOnem. Hemapamerpuueckne MeTOJBI
cpaBHeHMs BbIOOPOK (kpuTepuit U-ManHa-YutHu; kpurepuid T-Buiikokcona; kpurepuii H-
Kpackena-Yomnuca). O630p MeTOZI0B CpaBHEHHUS IBYX U Oosee BbIOOpOK. KommbroTepHbie
cpenbl  (Statistica, SPSS) u OHJIAWH-KaJIBKYJIATOPHl B PEIICHUU 3334 TMPOBEPKH
CTaTUCTHUYECKUX THUIMOTe3. BO3MOXXHOCTH MpPOBEPKH THUMOTE3bl O 3HAYMMOM BIIUSHUM
WHHOBAIIMOHHBIX METOJIMK Ha 00pa30BaTeNIbHBIC PE3YIIbTATHI.

HNuTepakTuBHas popma: [lrckyccHoHHBIN Ki1y0 «[ MIOTe3a nejaroruaeckoro UCCIe0BaHus».

3.

MeToanl aHaJaW3a CcTaTHCTHYeckHX 3aBucuMocrteil. Ilonstne o craTucTUYECKON
3aBUCUMOCTH JIBYX M Oosiee mokaszateneil. [loctaHoBKa 3ama4 KOpPEISIITMOHHOTO aHAN3a,
PErpecCHOHHOTO aHANN3a, TMCIIEPCUOHHOTO aHaIHn3a, PaKTOPHOTO aHAIH3a.

3.1. OCHOBBI pPErpecCHOHHOTO0 M KOPPEJSIIHOHHOrO aHaau3a. KoppensiuoHHas

3aBUCHUMOCTh KaK BHJI CTATUCTUYECKOW 3aBHCUMOCTH. JIMHEHAas U HeMUHEHas mapHas
perpeccusi; BBIOOP MOJICIH PETPECCHH U HaXOKIeHNE K0d(DOUITMEHTOB MOAETH METOIOM
HAaUMEHBIINX KBaApaToB. KoapduImeHT Koppensiiuu, ero UCoiab30BaHUe MPU OILICHKE
3HAYMMOCTH ypaBHeHU perpeccuu. PanroBas koppesnsamnus. [lonsTne o MHOXKECTBEHHON
perpeccuu; KoppeisiipoHHas marpuia. KommbroTepHbie cpezapl (Statistica, SPSS) u
OHJIAHH-KAIBKYJISTOPBI B PEIICHUH 33]1a4 PETPECCHOHHOTO U KOPPEIISIIMOHHOTO aHAJIHA3A.

HNurtepakTuBHas ¢popma: KomiektuBHoe nccienoBanue «llocrpoenne Moeny perpeccum.

3.2. OcHOBBI TUCTIEPCHOHHOTO aHaM3a. Vnes nucnepcnonHoro ananuza. OnHodakTopHas

JMCTIEPCUOHHAsA MoJelb.. [IpoBepka CyIIeCTBEHHOCTH BIMAHUS (PAKTOPHOTO MpHU3HAKA
(F-kputepuii). JIByx(dakropHas TUCIIEpCHOHHAsS Moeiab. [IpoBepka CymeCTBEHHOCTH
BIMSIHUAS KaXI0TO (PAaKTOPHOTO NMpHU3HAKAa M MX B3aUMOJCHCTBUS Ha pe3yJIbTaTUBHBIN



npusHak. Kommerotepusie cpenbl (Statistica, SPSS) u oHIaliH-KaIbKYIATOPHI B PEIICHUH
3aJa4 JUCIICPCUOHHOIO aHAJIN3a.
HNuTepakTuBHBbIE opMbI: YueOHast KOHGEpeHIHs «MeToIbl aHaTN3a TaHHBIX .

4. TlepeuyeHb Y4eOHO-METOIHYECKOT0 o0ecredeHHsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YaKIIUXCS 10 TUCHHILINHE

OOumii 00beM C€aMOCTOATENBbHON pPabdOThl MAaruCTPaHTOB IO JUCHUIUIMHE BKIIOYAET
aAyIUTOPHYIO ¥ BHEAYAUTOPHYIO (84 4acoB) caMOCTOSATENBHYIO pabOTy B TEUEHUE CEMECTpa.

AyIuTOpHas CaMOCTOSTENIbHAs paboTa OCYIIECTBISETCS IMPEUMYIIECTBEHHO B MabIX
rpyIIax, B paMKaX y4acThsi B MHTCPAKTUBHBIX 3aHATHIX Pa3IHYHBIX (HOPM, MPETyCMOTPEHHBIX
nporpamMMoii. BHeayauTopHas camocTosTeNbHas paboTa OpraHu3yeTcsl Kak IMPOJOJKEHUE
ayJUTOPHOW M BKIIIOYAET JOPAOOTKY KOHCYJIbTAIIMOHHBIX MATEPHAJIOB 1O OTICIbHBIM TEMaM B
BUAEC  KOJUICKTHBHOM  TNpE3EHTAlWH;  IOJHOE  OQOpPMIICHHE  MHHH-HUCCIICAOBAHMUS,
NPEIIOIAraroIero aHaau3 JaHHBIX; TOJTOTOBKY K IMCKYCCUU M KOH(EPEHIIHH.

Jna camocmoamenvHoll nOO20MO6KU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYemcs
UCNOIb306aAMb YUEOHO-MeMOOUYeCKue Mamepuavl:

1. BrnagoBa E.B. Teopusi BeposTHOCTEHl u MareMaTudeckas craTHUcTHKa // YdeOHO-
MeToAndecKoe mocooue ais 6akanaBpoB. — YibsHoBCK: YAl TIY um. U.H. Ynesaunosa, 2017.
—56c.

2. BmamoBa E.B. Cratuctuka: B 3-x yactsax. Yacte 1: yueOHO-MeTOqMYeCcKOe TocoOue s
OakanaBpoB HampaBlieHUs: moAroToBku «llemarorudyeckoe oopazosanuey. / Bnagosa E.B. —
Viesaosck: PIT'BOY BO «Val'TIV um. U.H. Viaesaosay, 2017. — 60 c.

3. Bmamosa E.B. Cratuctuka: B 3-x yacTsax. YacTs 2: yueOHO-METOIUYECKOE MOCOOHe s
OaxaaBpoB HampaiieHus noAarotoBku «llemarornueckoe oOpazoBanue»./ Bnagosa E.B.—
Vaesaosck: PI'BOY BO «Yal'TlVY um. U.H. Ynesauoaw, 2017. — 59 c.

4. Bnamosa E.B. Craructuka: B 3-x yactsax. Yacte 3: y4eOHO-METOAMYECKOE MOocoOue st
OakanaBpoB HampalieHUs: moAroToBku «llemarorundyeckoe oopazoBanuey. / Bnagosa E.B. —
Viupguosck: ®I'BOY BO «Yal'TlY um. MU.H. Yanguosay, 2017. — 45 c.

5. CrprookoBa I''A. Metoasl MaTeMaTHYeCKON CTATHCTUKH B TICHXOJIOTO-TIEAarorHn4ecKux
uccaeaoBaHusaX: YueOHo-meTonuueckoe mocodue / I'.A. CtprokoBa. — YibsiHoBck: DT'BOY
BO «YnI'TlY um. U.H. Ynesuosay, 2017. — 91 c.

6. Teopwust BeposATHOCTEH U MaTeMaTH4YeCcKasi CTAaTHCTUKA: y4eOHO-METOIMUECKOe mocodne s
OakaaBpoB M MarucTPaHTOB HalpaBiieHUs MOATroToBkH «[lemarornyeckoe oOpa3oBaHUE».
Bnanosa E.B. — Yabsanosck. Yal'TIY um. 1.H. YasauoBa. 2017 — 56 c.

7. DNeMeHThl TEOPHUH BEPOSTHOCTEH, MATeMaTUYECKOW CTAaTUCTUKM M aHallh3a CHCTEM
MaccoBoro obcnyxuBanug. Yacte 1. BBeagenue B Teopuro BeposiTHocTed. Kparkuit
HCTOPUYECKHUI JKCKypc: ydeOHOe mocoOwe Asi MOATOTOBKH OakalaBpOB M MarvcTpoOB
HeMaTemaTuyeckux HampasieHui / coct. H.A. BonkoBa, H.B. I'myxoBa. — YibsHOBCK:
VaI'TIY umenn U.H. Yneguosa, 2017. — 96 c.

5. l'[pnMeprle OLCHOYHBIC MAaTEpHUAJblI JA MPOBCACHUA TEKYHIEro KOHTPOJIHA
yCcneBaeMoCTH U l'[pOMe)KyTO'-lHOﬁ aTTeCTallun oﬁyqammnxcsl o AUCHMIIJINHE

Leab npoBedeHHs aTTECTAMM — JMATHOCTHKA C(HOPMHPOBAHHOCTU 3aIUIAHUPOBAHHBIX
00pa3oBaTeNbHBIX  pe3yNbTaToB. [l TPOBEPKH OCBOCHHUS MPOTPaMMBl  JIUCIUTUINHBI
«Craructuyeckass o0pabOTKa 3KCIEPUMEHTOB M HAONIOJCHHUI» HCIOJIb3YIOTCS TEXHOJIOTHU
dbopMHpyIOIIEro  OIEHWBaHUS (TEKymIas aTrTecTalus) W CYMMaTHBHOTO  OILICHUBAHUS
(mpoMexxyTouHas aTTecTanus B hopme 3auéTa, 3aBepIiaroiias U3yuyeHne JUCIUTUINHEI).
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CPEJACTBA OIEHUBAHMWUSI,
HCIIOJIb3YEMBIE I TEKYLIEr0 OLICHUBAHUSA
moKasaressi QOPMUPOBAHUS KOMIICTCHIIUN

OO0pazoBaTenbHbIE
Pe3yNbTaThl JUCIUTLTHHBI

OueHouyHbIE CpeaCcTBA AJIA TeKyei
aTTecTAlMHU
0OC-1, OC-2, OC-3 CamocTosiTenpHas paboTa
OC-4 BricTymuieHue ¢ JOKIa0M 10
pe3ynbTaTaM rpynrnoBOro HHTEPAKTUBHOTO
3amanus 1
OC-5 koHTpoJIbHAS paboTa

OueHo4YHbIE CpeACTBA IJIs
NMPOMEKYTOYHOM aTTecTallun
3a4eT (3K3aMeH)
OC-6 3auer B (hopme ycTHOTO cobece0BaHuUs

OP-1. 3Haer mnpueMbl U METOJBI
BBIPAOOTKH CTpaTeTruul JCWCTBUI 1O

pa3pelieHuto po0sIeMHOMN
CUTYaIl1H.
OP-2 3naer o0 CyllIeCTBOBAHUU

pa3IMYHBIX BApPUAHTOB PEILICHUS
npoOJEMHON CUTyalluM Ha OCHOBE
CHCTEMHOTO TMOJXO0Ja, MeEToJax
OILICHKH TPEUMYILECTB U PUCKOB KaK
pe3yIbTaTOB MPUHSITOTO PEIICHUS.
OP-3 ymMeer rpamMOTHO, JIOTHYHO,
apryMeHTHPOBaHHO

(dhopMynupoBath COOCTBEHHBIC
CYXKJICHHS U OLICHKH, BEIPA0ATHIBATh
CTpaTEeruto JCHCTBHIA.

OP-4. YmeeT oCcymiecTBISTh aHATU3
NaHHBIX, T[IOJIYYEHHBIX B  XOJe
NearoOruIeCcKOro HaOJI0 ICHU ST
W/WIA DKCIEPUMEHTA, U3YYEHHBIMU
METOJJaMH, BKJIIOYas  IPOBEPKY
TUIOTE3

U BBISBICHHE
3aBUCUMOCTEH.
OP-5. YMeer ocBauBaTh HOBBIE JIJIsS
ce0st MEeTOIbI aHANTN3a JaHHbIX.
OP-6.  Bmameer  HEKOTOPBIMHU
KOMIBIOTEPHBIMU MHCTPYMEHTaMU
00paboTku CTATUCTHUYECKUX
JTAHHBIX.

/ UTOroBBI#A TECT

CTaTUCTUYCCKUX

Omnucanue OLICHOYHBIX CPCACTB H HeO6XOJII/IMOFO 060py,HOBaHI/I$I (I[eMOHCTpaI_II/IOHHOFO

MaTepI/IaJ'Ia), a TaKXe MNOpoucaAypbl M KPUTCPHUHU OLCHUBAHHUA HWHAHUKATOPOB JOCTUKCHUA
KOMHCTGHHI/Iﬁ Ha pas3/IMYHBbIX STallaX UX (I)OpMI/IpOBaHI/IH B IIpOICCCC OCBOCHUA O6paSOBaTeHLHOI>'I
ImporpaMMBeI IpEACTABIICHEBI B CDOH)Ie OILCHOYHBIX CPEACTB AJId TCKYIIETO KOHTPOJIA YCIIEBACMOCTH
nu HpOMC)KYTO‘-IHOI\/'I arTeCTalvu 10 JUCIHUIIINHE.

Mamepuanwi, ucnonv3yemole 011 MeKyuie2co KOHMPOIA YCHe6AeMOCH U 00YyUaAOUUXCA

1.

How

KoHcynbTalimonHsle Marepuaibl 0 OCHOBHBIM METOAAaM CTaTUCTHYECKOTO OLICHWBAHMS,
METOJlaM TPOBEPKH CTATUCTUYECKHX THUIOTE3, METOJaM aHaJIM3a CTaTUCTHYECKUX
3aBUCUMOCTEH (pa3pabaThIBAIOTCS U MPEICTABISIOTCS MAarCTPAHTAMU B BUJI€ MEHTAIBHON
KapThbl/ OTACIBHBIX CJIAMI0OB KOJJIEKTHBHOW 2JIEKTpoHHOU mpeseHtannu, OC-1, TemaTuka
COOTBETCTBYET pasjiesiaM IporpaMMsi 1-3).

Martepuanbl cTaTeid, coaep Kalux ONMUCAHUE TICUXOJOTUYECKHX IKCIEPUMEHTOB B chepe
00pa3oBaHuUs WK COLMATBHOM cepe; Bompock! K quckyccuu (OC-2).

3aganue U1 OpraHu3aliy KOJIEKTHBHOTO necienoBanus (OC-3).

. 3agaHus s TOATOTOBKM K y4yeOHOW KoH(pepeHmmu (OC-4), mpumepHas TemaTuka

COOOIIIEHUN.



5. 3aJaHusl Ha IOCTPOEHHME TOYEUYHBIX OLIEHOK, JIOBEPUTEIbHBIX WHTEPBAJIOB, YPABHEHMMU
perpeccuu 1o JaHHBIM MeAarorn4ecKux u3mMepenuit u sxcrnepumentos (OC-5.1).

Ilpumepwt 3a0anuii:
1. JIBe rpynmbl UCHBITYEMbIX YUCICHHOCTBIO 8§ M 9 YeJOBEK peliaiy TeXHUYECKYIO 3a/1auy.
[TokazareneM ycrenrHOCTH pabOThI CIYKUIIO BpeMsl pelieHus 3a1ad. McnpiTyeMble MEeHbIIeH
[0 YWCJIEHHOCTH TPYIIbl INOJy4YalH J[ONOJHUTEIbHYI0 MOTHUBALIMIO B BHJIE JEHEKHOIO
BO3HarpaxjaeHus. BiuseT nmu Bo3HarpaxjaeHue Ha yCHemHOCTh paboThI?
VYkazanue. /11 npoBEepKH rUIIOTE3bI UCIIOIB3YyHTE KpuTtepuil U-MaHHa-YUTHU.

I'pynna  Bpewms peuieHus 3agadu
C JOIIOJHUTENbHOU MoTUBaen 41 38 44 6 25 25 30 41
0€3 TOMOIHUTEIFHOM MOoTUBaIU 46 8 50 45 32 41 41 30 55

2. TlpoBomutcsi KOppekmuoHHas paboTa 1O (QOPMUPOBAHHIO HABBIKOB BHUMAHUS Y
HIKOJIHUKOB. J[7151 BeIssicHEHUS 3 (HEKTUBHOCTH PabOTHI ONPEAETICHO KOJIUYECTBO OIIMOOK MPHU
BBITIOJIHEHUH Pa0OThl 19 MIKOJBHUKOB /10 U MOCJE KOPPEKIIMOHHBIX yNpakHeHuu. byner nu
YMEHBIIIATBCSA KOJMYECTBO OMIMOOK BHHMAHUSA TOCHE CIEUUATIbHBIX KOPPEKIIMOHHBIX
yIpaxxHEHU?

VYkazanue. 111 npoBEpKU TUIIOTE3bI UCIIONB3YHTE KpuTepui T—Buikokcona.

Ne n/nt 1 2 3 4 5 6 7 8 9 10
Ho 24 12 42 30 40 55 50 52 50 22
[Tocne 22 12 41 31 32 44 50 32 32 21
Ne /it 11 12 13 14 15 16 17 18 19

Ho 33 78 79 25 28 16 17 12 25

[Tocne 34 56 78 23 22 12 16 18 25

3. KonTponpHyto paboTy M0 HHANBUAYAJIHHBIM BAPHAHTAM BBITIOTHSIIN CTYICHTHI Y€THIPEX
rpymi nepBoro kypca. B nepBoii rpynne 6su10 npemioxxeno 105 3amau, U3 KOTOPBIX peIIeHO
60, Bo BTOpO# rpynne u3 140 npemioxeHHbIX 3a1a4 pemeHo 69, B Tpetweil rpynmne u3z 105
3az1a4 peweHo 63 u B 4eTBEPTOI rpymnne pemieHo 125 3agau u3 npennoxeHHsix 160. Ha ypoBue
3HaYMMOCTH 5% IMPOBEPHTE TUIIOTE3Y 00 OTCYTCTBHHU CYIIECTBEHHBIX Pa3INYMi B YyCBOCHUU
y4eOHOro MaTepuana CTyASHTaMH pa3HbIX FPYIIIL.

IIpumepHas cTpyKTypa (10MalIHeii) KOHTPOJILHOI padoTsl (OC-5.2)

1. PemuTh 3a1a4n 10 OCHOBHBIM METOJIaM aHAJIM3a JaHHbIX. BeIurciieHus JOHKHBI TPOBOAUTHCS
C TIOMOIIBIO KaJIbKYJIATOpa MO0 AMHAMUYECKUX TaOuull (6e3 MCIob30BaHUs BCTPOSHHBIX
CTaTUCTUYECKUX (PYHKIIUN).

1.1. 3ajaua Ha TMOCTPOEHHE TOYEUHOW WM HWHTEPBAJIBHOW OLEHKH TMoKa3aTess Io
BbIOOPOYHBIM JAHHBIM.

1.2. 3ajaua Ha TOCTPOCHHE YpPABHEHMS PETPEcCUH, OLEHKY 3HAYMMOCTH IapaMeTpoB
perpeccum.

1.3. 3aymaua Ha MpPOBEPKY 3aaHHOM CTAaTUCTUYECKOM TMITOTE3HI.

2. IlpuMeHUTH W3y4YCHHBIE METOJBI aHAIHM3a JAaHHBIX B MOJEIBHOW cHUTyanuu. Paspemaercs
MCII0JIb30BaTh KOMIIBIOTEPHBIE CTATUCTUYECKHUE CPEIbI, OHJIAH-KAJIbKYJIATOPHI.

2.1. TToBTOpHUTH NOHSATHS U OTPEACICHNUS, OTHOCSAIINECS K METO/IaM TIOCTPOCHUS TOYCUHBIX
MHTEPBAJIBHBIX OLICHOK. IIpuBecTH mpuMep HaXOXACHUS NOBEPUTENbHBIX MHTEPBAJIOB
TeHEPAIbHBIX 3HAYCHUN ABYX-TPEX NOKA3aTENIEH 110 JaHHBIM KOHKPETHOTO UCCIIEI0OBaHUS
(COOCTBEHHOTO WU OTPaXEHHOTO B ICHUXOJOTO-TIEaroruueckoil myonukaiuun). Jlate
COJIEPKATENBHYIO HHTEPIIPETALMIO IIOTYYCHHBIX PE3YJIbTAaTOB.
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2.2. ChopmMynupoBaTh THIOTE3Y, MOUICKAILYIO POBEPKE, OTOOPATh MOIXOASAIINE METOJIbI
IPOBEPKU (MOKHO IPEJUIOKUTh pa3iIMuHble CIIOCOOBI) U peann3oBaTh UX. OOBACHUTH
BBIOOp MeTO0/1a (METO/I0B) MMPOBEPKU TUIOTE3HI.

2.3. Boigenuth  Kakyro-muO0  XapaKTEpUCTHKY  YCIELIIHOCTH OOYy4YeHHs, BbICKa3aTb
Opearnonokenue o (akropax, BIMSIOMMX Ha e€ 3HaueHHWe. l[IpennoxuTh MoJIenb
HaOJIIOAEHUI W/MIM SKCIIEPUMEHTOB, IO3BOJISIIOIIUX MPOBEPUTH 3HAYMMOCTH BIIUSHUSA
BBIJICIICHHBIX ~ (DAKTOPHBIX TMPHU3HAKOB HAa  pe3yJbTATUBHBIA TpPU3HAK. 3a/1aTh
IPaBJOII0100HBIE YMCIIOBBIE JaHHbBIE, [IOCTPOUTH I'papuecKoe MpeICTaBICHUE TaHHbIX,
BBIOPATH C €r0 y4ETOM MO/JIEITb PETPECCHH, TIOCTPOUTH YPABHEHUE PETPECCHH U IPOBEPHUTH
3HAYMMOCTb MOJYYEHHBIX KO3()(HUIIMEHTOB perpeccuu.

IpumepHbie TeMbI CO00IIEHHIT HA YueOHOol KoHepenuun (OC-4)
JIuneiiHble 1 HETMHENHBIE PErPECCUOHHBIE MOJIENIN B NIEAArOrNYECKUX UCCIIEI0BAHUAX.
MHo>kecTBeHHas IMHEHHAs perpeccus B Me1arorn4ecKiX UCCIIeOBAHMSIX.
Kpurepuii F-®umiepa u ero npuMeHeHHe.
Kpurepuii t-CtbrofieHTa 1 €ro NnpUMeHEHHE.
Kpurepuii cornacusa Koiamoroposa—CmupHoBa.
MHuorodgyHKkIHOHaNbHBIN KpuTepuil @-Ouiiepa (yriosoe npeodpaszoBanue duiepa).
[TapameTprueckre KpUTEpUU CPaBHEHUS U UX HETIapaMEeTPUUECKHE aHaJIOTH.
[TpoBepka cTaTUCTHYECKON TUIIOTE3bI KaK YacTh IICHXO0JIOT0-TIeIarOrH4eCKOro SKCIIepUMEHTA.
[TpoBepka CTaTUCTHUYECKOM TMIOTE3bl KAaK YacTh CTAaTUCTUYECKOIO BBIBOJA Ha OCHOBE
BBIOOPOYHBIX JIAHHBIX.
Bpemennsie psijibl B ie1arorn4eckux uccienoBanusx. [Iporao3upoBanrie BpeMEHHBIX PSI0B.
Mepb! KauecTBa MPOTrHO30B.
[MousiTre o merogax Data Mining.

Mamepuanwi, ucnonv3yemoie 011 RPOMEHCYHOUHO20 KOHMPOJIA YCRECAEMOCHIU
oodyuaromuxcs

Iporpamma 3auéra (OC-6)
Bapuanmonnsle psasl M UX BuAbl. ['paduyeckoe mpencTaBieHHE BapHallMOHHOTO psjia
(MONMroH M rucTorpaMma). DMnupudeckas GyHKIUS pacipeeneHus U e€ rpapuk.
Bbi0opouHble YMCIOBBIE XapaKTEPUCTUKHA CTATHCTUYECKOTO pacHpeiesieHUs: CpelHue
BEJIMYMHBI U MTOKA3aTeIH BapHalliH.
['enepanbHas U BBIOOpOYHAsi COBOKYNMHOCTh. OCHOBHAs Uest BHIOOPOYHOIO METOAA.
[TonsiTie cTraTUCTHYECKOW OILEHKU. TpeboBaHWs K omeHKaM. HecmemieHHbIe TOYEUHBIS
OLICHKM MaT€MaTU4eCKOr0 0>KMJIaHUS U TUCIIEPCHU.
WuTepBanbHble OLEHKHU. JloBepuTENbHBIM HMHTEpBAJI [JIs MaTEeMaTHYECKOrO OXHIaHUS
HOPMAJIbHOTO pacIpenesieHusl a) NpU HW3BECTHOM aucriepcud; ©) IpuU HEU3BECTHOM
mucnepcuu. JloBepuTeabHbI HHTEPBAJ 7S IUCTIEPCUH HOPMaJIbHOTO paclpeiesieHusl.
Craructuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOIas TUIOTE3bl. THUIIBI THIIOTES.
Cratuctuueckuit kputepuil. OmmOKM MepBOro U BTOPOro pojAa. YPOBEHb 3HAYMMOCTH U
MOIIIHOCTb KPUTEPHUS.
Kputnueckass obmacte u o0nacTe mnOpuHATHA runore3bl. OOmias cxemMa MPOBEPKU
CTaTUCTUYECKOM TUIIOTE3HI.
[TapameTpuueckre W HemapaMeTpUUYECKUE KPUTEPUH TMPOBEPKH CTATUCTUYECKUX THUIIOTE3.
IIpumepsl.
@OyHKIMOHANbHASL, CTaTUCTHUYECKAass M KOPPEISUUOHHAsA 3aBUCUMOCTH. OCHOBHBIE 3a7adu
KOPPEJSILIMOHHOTO M PETPECCUOHHOT0 aHATIN3A.
Jluneiinas mapuas perpeccus. Koaddumument perpeccun.
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Koadduuuent xoppemsiun u ero cBoiictBa. IloHATHE O KOPPENSIIMOHHOM aHAJU3eE.
WHTepBanpHas oLeHKa mapaMeTpoB CcBs3H. [IpoBepka 3HAUMMOCTH [MApaMETPOB CBS3H.
MHoxecTBeHHAsT KOppemsius. MHOXECTBEHHBI M YacTHBIM KOI(DPUIMEHT KOPpPETSIuu.
Koppensaunonnas marpuua.

[Tonsitue o panrosoii koppessiuuu. Koaddument panropoii koppensun CriupMeHa.
Koaddumuent panrosoit koppemsuuun Kenmamia um ero cBoictBa. KoaddummeHt
KOHKOpJaiuu (coriacoBaHHocTH) paHros Kenpana.

[TonsiTue o perpeccuonHom ananuse. [lapnas perpeccnonnas monens. [Ipoepka 3Haunmoctu
ypaBHeHus perpeccun. MHTepBanbHas OLEHKA TapaMeTPOB IIAPHON PETPECCUMN.

Henuneitnas napHas perpeccusi.

MHOXeCTBEHHBIN perpecCHOHHBIN aHanu3. JJoBepuTeabHbII HHTEpBaI 111 KO3 (HUITUEHTOB U
¢byukun perpeccun. [IpoBepka 3HAUUMOCTH ypaBHEHUSI MHOKECTBEHHOM PErpeccuu.
[TonsiTHe 0 nucnepcoHHOM aHanu3ze. OgHopaKTOPHAS JUCTIEPCUOHHAS MOJIEIb.
JByxdakTopHas TucnepcuoHHasi MOJEIb.

3ananus urorosoro tecra (OC-6)

Jis HarngagHOTro U300paKEHUsI TOYEUHOTO CTATUCTUYECKOTO paclpeieNeHrs MPUMEHSETCS:
a) TUCTOTpaMMa 4acToT;

0) rucrorpaMmMa OTHOCHTEIBHBIX 4acTOT;

B) MOJIMTOH YacToT;

T') IOJINTOH OTHOCUTENIBHBIX YacTOT.

Benuunnel, XapakTepusyromye cpeiHee 3HaueHue Mpu3HaKa:
a) YMIIUPUYECKUE HaYaJIbHbIE MOMEHTHI,

0) SMIIUpHUYECKHE LIEHTPAIbHbIE MOMEHTHI;

B) pa3Max BbIOOPKH;

I') BBIOOPOYHAs CPETHSIS.

[To nanusIM BeIOOpKH 7, 8,9, 7, 6,7, 6,9, 7 pazMax, Mo/ia U MeTuaHa COOTBETCTBEHHO PaBHBI:
a)3,7,7;
0)0, 7, 6;
B)3, 7, 6;
r)2,9,6.

Bri6opounast cpeaHsist sIBIsIeTCS:
a) HECMEIICHHOMT;

0) CMEIIEHHOM;

B) 3 eKTUBHOM;

') COCTOSITEIbHON

OHeHKOI\/’I MaATEMAaTUYCCKOI'0O OXUJAaHUs.

5.

Jlise HaXOKIeHUsT JOBEPUTEIIFHOTO WHTEpPBAJIA MAaTEMAaTHUECKOTO OKUIAHUS HOPMAJIHHOTO
pacripesiesieHus] He0OXOJMMO 3HATh 3HaYCHHUE:!

a) MOJIbI;

0) MeIMaHBbI;

B) BBIOOPOUYHOI cpeHei;

r) o0beMa BBIOOPKH.

Jnsi  HaxoXIeHUs JOBEPUTEITHHOIO HMHTEpBaJla MaTeMaTHYECKOTO OXHUIAHUS MpHU
HEW3BECTHOM JUCTIEPCUU UCTIONB3YETCs TabInIla 3SHAUCHHI:
a) ynkuuu Jlamnaca,
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0) ¢ynkuuu I'aycca;
B) kputepus CTbIO/ICHTA;
4) xpurepus [Iupcona.

Bri6opounas cpennss pacnpenenenus 7, 8,9, 7,6, 7, 6, 9, 7 paBna:
a)7;

0) 22/3;

B) 30/9;

r) 15/2.

Bri6opounas nucniepcust pacnpenenenus 7, 8,9, 7,6, 7, 6, 9, 7 paBHa:
a) 230/9;

0) 494/9;

B) 46/81;

r) 10.

Hecmeniennas onenka aucriepcun pacnpenenenus 7, 8,9, 7,6, 7, 6, 9, 7 pasua:
a) 28,75;

0) 61,75;

B) 11,25;

r) 3,75.

MOIIHOCTBIO CTATUCTUYECKOTO KPUTEPHSI Ha3bIBAETCSI BEPOSTHOCTD:

a) IpUATHUS HYJIEBOM FMIOTE3bl IPU HEBEPHOU KOHKYPUPYIOLIEH;

0) OTBEprHYTh HYJEBYIO TUIIOTE3Y MPH CIPABEVINBON KOHKYpPUPYIOLIEH;
B) NPUATh KOHKYPUPYIOILYIO TUIIOTE3Y MIPH CIPABEJINBOM HYJIEBOM;

') OTBEPrHYTh KOHKYPUPYIOILYIO TUIIOTE3Y NPU HECTIPABEJINBON HYJIEBOM.

Yo 03HaYaeT paBEeHCTBO HYJIO BEIOOPOUYHOTo K03(duimeHTa koppensuu?

B kakux npenenax usmepsiercs BEIOOpOUHbIH KO3 (HUIIMEHT KOppesn?

UTto 03HavaeT paBeHCTBO €IMHHULIE BEIOOPOYHOTO KOAIPPUIIUEHTA KOPPETALUU?
Kpurepuit xu-kBagpat [IupcoHa mo3Bossier npoBEpUTh TUIIOTESY O...
Bo160pounbIii KO3 (ULUEHT perpeccuu orpenesseTcs no Gopmyie. ..
Koad¢uimenT koHKOpAALINY OLIEHUBAET. . .

Kputnyeckas o01acts npu NpoBepKe CTATUCTUYECKON THIIOTE3bI — 3TO. ..
Hynesas runoresa orBepraercsi, Koraa. ..

B kakoli Touke nepecekaroTcs NpsMble TMHENHON perpecun?

[TpuObLIb IpeNPHUATHS 382 HEKOTOPBIH MEepHOJ AeATEILHOCTH 10 ToJjaM NPUBECHA B
TadIuLe.

Ton, t 1 2 3 4 5 6 7
[TpuGsLIH, P 54 57 62 65 67 69 70

[TocTpoeHa 3aBHCUMOCTH MPUOBLIH 1O TOAAM JEATENBHOCTH MpeanpusaTus. OnpenencHa
oKH1aeMasi mpuObLIb JIJIs 8-T0 T0/1a JeATETLHOCTH.

Ycmanoeume mpoiiku coomeemcmeuii mexncoy Hadopamu OAHHBIX MOHUMOPUHZA
oeamenbHOCMU NPEeOnpuUsmus.
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1. P(t) =2,75x + 52,43
2. P(t) =—0,32x? + 5,32x + 48,75

a. P(8)~71
6. P(8) =74

21. Tlo BeIOOpKE 00beMa n=100 mocTpoeHa rucCTorpaMma 4acTor.
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Haiioume 3nauenue a, ucnonv3ya uzodpasxcenue Zucmozpammol.

22. IIpoBenensl n3MepeHus pocrta (B ¢M.) cirydaitHo orobpannbix 100 crynenToB. PesynbraTs
IpeJCTaBJICHbI B TAOIUIIE.

Pocr 154-158 | 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182
Uwucno cTyieHnToB 10 14 26 28 12 8 2

3axonuume npeonoyceHus.

1) Pa3max BapbHUpOBaHHUS POCTA CTYICHTOB COCTABIISCT HE OOJIBIIE. .. CM.
2) [ons cTYAGHTOB, POCT KOTOPBIX coctaBisieT 166-170 cm, paBHa... %
3) 50% CTyAeHTOB UMEIOT POCT HE HUXKE... CM.

23. Tlo TaHHBIM HE3aBUCUMBIX PABHOTOUYHBIX H3MEPEHUN TOCTPOCH JOBEPUTEIILHBIN HHTEPBA
3HAUEHUH HEKOTOPOH u3ndeckor BenmmanHbl: 25,38 < X < 38,42.

Buinoanume zaoanua.

1) Haiiaure TOYHOCTD MOAYYEHHOM OlIeHKH A. Pe3ynbTaT OKpYIIUTe 10 IECATHIX.
2) Haiiqute cpenHee OXUIAaeMOe 3HAYCHHE 4 CIIy4ailHOW BeJNMYMHBL Pe3ynmbTar
OKPYTJIUTE J10 ACCATHIX.

24. Jlnist TpynIBl CTYIGHTOB HA OCHOBE 0AJIOB IO TUCIIHIIHHAM «MeToIbl MaTeMaTHIecKOi
00paboTKH AaHHBIX» U «DPus0cous» BHIYUCICH BEIOOPOUHBIN K03(D(PUIIMEHT KOppensuu
ITupcona: r = 0,78.

Buvioepeme sepuvie ymeepicoenusi.

1) Mexny yCHEeBaeMOCTBbIO CTYICHTOB II0 YKAa3aHHBIM TUCHHUIUIMHAM CYIIECTBYET
MOJIOKHUTEIIbHAS CBA3b.

2) Yewm Beime Oamn crynmeHTa mo ¢uiocoduu, TeM BhIIIe €ro Oaul MO MeTojaam
MaTeMaTH4ecKoi 00pabOTKH JaHHBIX.

3) Cpsi3b MeXIy OAJITAMU CTYJICHTOB TI0 YKa3aHHBIM JIUCIUIIMHAM SIBJISIETCSI CI1a00ii.

25. IlpuBeneH ¢pparMeHT CBOIHOM TaOIUIIBI 0OPaOOTKH pe3yabTAaTOB OMPOCa CTY/ICHTOB, B
KOTOPOM OHH OIEHUBAIH JTUYHOCTHBIC YePTHI KaK MPUBJICKATEIbHbBIE. XapaKTEPUCTUKH
JMYHOCTH MPENICTABIICHBI B TIOPSIIKE YOBIBAHUS YaCTOTHI BCTpedaeMocTH. [IpenensHbie
OMOKH BEIOOPKHU HaiIeHBI Ha ypoBHE A0Bepus 95%.
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;I‘;;‘“””U“"' PO 1 58 112,4% |21.4%(16,2% 0,109 | 3,0%
JobpoTa, 49yTKOCTE 36 | 7.7% |133%)10,0%) 0,071 | 2.4%
KOMMYMUKATUBHME M- | 33 | 7,1% [12,2%| 9.2% | 0,066 | 2,3%

Ha 5%-om ypoene nposepvme cunomesy 0 3HAUUMOCMU DPA3IUYUIL 6 KOauuecmee
6b100p06 xapakmepucmuk «Bonesvie uepmur» u « Ycuouueocms, mpyoontoouey.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 63J'IJ'IOB, HaGpaHHLIX B TCUCHHUC CCMCCTpPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqaloumxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

TTocemenne Pabora Ha
[Tocemenue | 1abopaTOpHBIX U | TaOOPATOPHBIX U sauer
JIEKLIUH MIPAKTUICCKHIX MIPAKTUIECCKIX
3aHATUI 3AHATUAX
PaszbammoBka
1x2=2 1x5=5
0 BUIaM 229 0autoB 64 danna
Oauia 0aJUI0B
pabot
3 cemecTp 300
CyMMapHBIT 2 Oamna
yMMap 7 Oayu1oB max 236 0ayu10B max OaJUIOB
Makc. 0aiut max max

Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam 3 cemecmpa

Bauael (3 3E)
«3a4YTEHO» ooxee 150
«HE 3aUTECHO» 150 u meHee

6. MeToanyeckue yKa3aHHs 1JIsl 00yYAIOMMXCSI 10 OCBOECHHIO TH CIHIJIHHbI

JuctunnuHa HareraeHa Ha (HOpPMUPOBAHHE TPENCTABICHUNM O XapakTepe U Crocodax
MPUMEHEHUS MAaTEMATHKO-CTaTUCTHUECKUX METOI0B IPOSKTUPOBAHUS U 00PaOOTKHU pe3ynbTaToOB
Mearoru4ecKux HaOI0ICHUI U SKCTIEPUMEHTOB. Y CIICIITHOE OCBOCHUE Kypca TpeOyeT aKTHBHOU
JESATEIbHOCTH Ha NPAKTHUUYECKUX 3aHATUSAX M BO BHEAYJUTOPHOE BpEMs, CHUCTEMATHUECKOIO
BBITMIOJTHEHUS! IOMAIIHUX 33/1aHul, CAaMOCTOSTEIbHOM paboThl C MaTeMaTUYECKOM U MCHUXOJIOT0-
Ne1aroryeckoi JINTepaTypou, Kak y4eOHOH, Tak U HaAy4IHO.

[Ipeanonaraercss 03HaKOMJIEHUE CTYIEHTOB ¢ METOJAAMH MAaTEeMaTH4YECKOTO UCCIIEI0OBAHUS C
y4€TOM TOTO, YTO 3TU METOJIbl HEBO3MOXHO U3y4aTh OT/AEIBHO OT COOTBETCTBYIOIIUX OOBEKTOB.



OcHOBHOE BpeMsi, OTBEJCHHOEC Ha ayIUTOpPHBIC 3aHITHSA, MPEUIaraeTcss MOCBITUThH WMEHHO
dbopMupoBaHHIO Y OYyAYUIMX MarucTpoB OCHOB YMEHHUH, CBSI3aHHBIX C YETKUM BBIJECIICHUEM
npoOJIeMBbl UCCIIEOBaHUS U (OPMYIUPOBKON THUIOTE3bI, KOTOPHIEC JOMYCKAIU Obl MOCTAaHOBKY
MaTeMaTUYeCKOH 3aJjaun aHalu3a Pe3yIbTaTOB HKCIIEPUMEHTA, C TOCTPOCHUEM MaTEeMaTHYECKON
Mojenu HaONIOJEHUS WM OKCIIEPHUMEHTa, B €CTECTBEHHOW CBSI3M C aKTyalu3almued u
pacuMpeHreM MOHATHUITHOTO anmnapara, He00X0AUMOTro JJIsl TAKOH 1eATeIbHOCTH.

OOme BONMpPOCH MaTeMaTHYECKOW M COLMANbHOM cTaTUCTUKU (pa3zmen 1), HEeCOMHEHHO
BaKHbIEe JUIsI (OPMUPOBaHUSA OYyIYILEro IMCHUXOJIOra-uCcCleA0BaTeNs, MpelaracTcs BIHECTH B
OOJBIION CTEMEHU Ha CaMOCTOsATeNbHOE wu3ydeHue (M oOmymbiBaHue). OOCYXKICHHE 3THUX
BOIPOCOB HA ayJUTOPHBIX (IMPAKTHUECKUX/ CEMHHAPCKUX) 3aHATHSIX HE JOJDKHO CBOJUTHCS K
JIOKJIa/IaM CTYZIEHTOB Ha o0rue TeMsl. [IpeanaraeTcst cocpe1oTounTh BHUMaHHUE Ha MTPOOIEMHBIX
TOYKAaX, AaKTyalbHBIX JUISI KaXIOr0 KOHKPETHOI'O MCCIEIOBAHHUS, W Ha OTPaKEHUU
COJIepKATEIBHOM CIIEIM(PHUKH UCCIEAOBAHUS B €M0 MaTEMaTHYECKONW MOJICITH.

Ha nexuusix mpenmnonaraercs KpaTkoe U3J10KeHHE OCHOBHBIX UJEH MPOBEPKHU CTATUCTUYECKUX
runore3 (Jiekuus 1) 1 aHanM3a CTaTUCTHMUECKUX 3aBUCUMOCTEH MeXAy NMpu3HaKamu (JIEKIus 2).
MoryT OBITH yKa3aHbl HECKOJIBKO COJEpaTeNbHBIX MPOOJIEMHBIX IMOJeH, ChHOPMYIUPOBAHBI
COOTBETCTBYIOIIIME TUIOTE3bl/ 33Ja4l KOPPEISIIHUOHHOTO, PErPECCHOHHOTO, TUCTIEPCHOHHOTO
aHaJIM3a U MPOJIEMOHCTPUPOBAHBI TUIIMYHBIE AJIEMEHTHI JajbHeiero uccneaoanus. C aqpyroi
CTOPOHBI, KeNaTeIbHO, YTOOBI STH MPOOJIEMBI OBLIM CBSI3aHBI C HHTEPECAMH KOHKPETHOTO
MmaructpanTa. [Ipu 5ToM neKius He T0KHA OBITh H3I0KEHHEM «pelienTay 00paboTKU JaHHbBIX.

Ha npakTudeckux 3aHATHSAX MpeanoiaraeTcs akTHBHAS padoTa CTYACHTOB C TEOPETUYECKUM
MaTepuajoM M MpaKTHYeCKas peaju3alus MOJHOTO LMKIa 00pabOTKH JaHHBIX HA MOJAEIHHBIX
npumMepax. OmHOM W3 cBepxX3aJady ATHX 3aHATUH SBISETCS MMEHHO BBIpAaBHHUBAaHHE ypPOBHEH
BJIQJICHUS CTYJEHTaMH S3bIKOM MaTEMAaTHKW M aHajin3a JAaHHBIX, a TaKKe€ KOMIIbIOTEPHBIMU
cpefaMu, peaTn3yIOUMMH aJrOPUTMBI 00pa0OTKM AaHHBIX. Ha MpakTHYECKUX 3aHATHUSX MOTYT
OBITH IIPOJIEMOHCTPUPOBAHBI U IPUMEPBI «PYUHOT0» pelieHus 3aaay. [Ipu 3ToM akieHT T0KeH
JIeNaThCsl Ha UCCIIEIOBATENbCKUX (Y4eOHBIX) 3a1avax. YacTh 3ajad, MOCTABICHHBIX Ha 3aHSTHH,
MOYKET I10CJIe HAa4yaJlbHOT'O ATalla COBMECTHOTO OOCYXAEHHUs OBITh MpPEUIOKEHa KaK JOMallHee
3a/laHue, MO0 HEKOTOpPhIM M3 HHUX Ilelecoo0pa3HO 3aTeM 3aciyllMBaTh KPaTKUE COOOILEHUs
cryaenToB. Kak mpenojaBarento, Tak M CTYACHTaM BO BpeMsl UX COOOIICHMHA PEKOMEH]yeTcs
PUMEHSTH MPOOIIEMHBIN CTHITb U3JI0KEHUSI MaTepualia, CTaBUTh BOIIPOCHI MEpe]] ayJUTOpUEH, B
TOM YHCJIe JUIs TOCTIEeNYIOIIEro 00 1yMbIBaHUs, IPEyCMaTPpUBATh BpeMs IIsl OTBETA Ha BOIIPOCHI
ciaymareneit. JXKematenpbHO mpopaboTaTh TJIOCCApUN JUCIMIUIMHBI W yOEIUTHCS B YETKOM
MOHUMaHHMU CMBICIIAa COAEPIKALINXCSA B HEM TEPMHHOB.

KontponbHoe 3amanne (KOHTposibHas paboTa) MO MUCHUILIMHE TPEIaracTcsi OpraHu30BaTh
Kak BHeayuTopHoe. Popmoit pyOeKHOT0 KOHTPOJIS MO JUCHMILIMHE SBISIETCS 3a4€T / UTOrOBBIN
TECT.

IL1aHbI NPAKTHYECKUX 3aHATHH

Sauamue 1. Cmamucmuyeckue oauHvle
Matepuan 11l OCBOCHUS
1. DxkcnepuMeHT W HaOMIOJCHHE.
2. 3amayu cTaTUCTUYECKONH 00pabOTKM JaHHBIX HAOIIOIEHUHN 1 SKCIIEPUMEHTOB.
3. Cratuctuyeckue JaHHBIC (YMCIOBBIC, PAHTOBEIC, aTPUOYTHBHEIE).
4. CratucTuyeckue nokasarenu (aOCOTOTHBIE, OTHOCUTENBHBIC, CPETHNUE).

Buvibopounwiii memoo
Matepual Juisi OCBOSHHUS
1. Bribopka u reHepanbHasi COBOKYITHOCTb.
2. bazoBas KOHIENIHS BEIOOPOYHOTO METO/a aHAIM3a JaHHBIX, TUITBI BEIOOPOK.




3. Cnoco0Obl aHATUTHYECKOTO U IpauuecKoro NPeACTaBICHUS CTATUCTUYECKUX TaHHBIX,
nepBUYHas 00pabOTKa CTATUCTUUYECKUX JAHHBIX.
4. YucnoBble XapaKTEPUCTUKU LIEHTPA BEIOOPKH, BapUAIIH BEIOOPKH.

3anamue 2. Cmamucmuueckoe oyeHusaHue
Marepuan [uist OCBOCHUS
1. IlocraHoBka 3ajady TOYEUHOTO M MHTEPBAIBHOIO OLICHUBAHHUS XapaKTEPUCTUK
reHepabHON COBOKYMHOCTH (CTaTUCTUYECKUX MIOKa3aTesei) 0 BBIOOPOYHBIM IaHHBIM.
2. ToueyHble OICHKH CPEAHEr0 3HAUCHHs (MAaTEMaTHYECKOTO OXHJIAHUS) M AUCIEPCUU
IIOKa3aTes.
3. TloctpoeHne nOBEpPHUTENBHBIX WHTEPBAIOB JJIsl TEHEPATbHON CpelHell U reHepalbHON
JUCIIEPCUN.

Obwue npunyunvl NPOGePKY CIMAMUCTIUYECKUX SUNome3
Marepuan s 0OCBOCHUSA

1. Craructuueckue rumnote3bl (HyJaeBas W ajbTepHATHUBHAS THIOTE3bl; IMPOCThIE H
CJIOHBIE TUIIOTE3bI).

2. ®opMynupoOBKa TUIOTE3, AOMYCKAIOMINX MPOBEPKY HA OCHOBE JAHHBIX, IMOJIYYCHHBIX B
X0/J1¢ HAOJIOICHHS W/HITU SKCTICPUMEHTA.

3. OOue npUHLIMIBI MPOBEPKU CTATUCTUYECKUX THUIOTE3 (TMOHSATHE CTAaTHCTUKH U
CTAaTHCTUYECKOTO KPHUTEPHS, OIIMOKH MIEPBOTO U BTOPOTO POJIa, YPOBEHb 3HAUMMOCTH
KPUTEPHUS, MOIIIHOCTh KPUTEPHS; 001aCTh OTKJIOHEHUS U 0071aCTh MPUHSATHS TUIIOTE3BL;
OJIHOCTOPOHHUE M JIBYCTOPOHHUE KPUTECPHUH ).

4. TlapameTpuyeckue U HeIapaMeTPUIECKUE KPUTEPHH.

3anamue 3. Kpumepuu cpasnenus 08yx 6b160poK
Matepuan 115 OCBOCHUS
1. TIlpoBepka THIIOT€3 O PABEHCTBE YHCIOBBIX XapaKTEPUCTUK TI'eHEPaTbHBIX
COBOKYITHOCTEH (CpeHMX 3HAa4YeHWH, JUCHepcuil), MNpHUMEpPhbl COJAepKaTEIbHON
MOCTAHOBKH COOTBETCTBYIOIUX MPOOIEM.
2. llpoBepka rHIOTE3 O BHIE pacmpefeneHuss (0 COTJIACHH  SMITUPUYECKOTO
pacripesiesIeHus C TEOPETUUECKHUM), O COTJIACUH ABYX SMITMPUUYECKHUX paclipeieieHuil Ha

OCHOBC KpUTCpUA }(2 HI/IpCOHa; IMPpUMEPbI CO,Z[Gp)KElTCJ'ILHOﬁ IIOCTaHOBKH Hp06HeM.

3. Henapamerpuueckue MeTOAbl CpaBHEHMsS BBIOOpOK (kputepuili U-ManHa-YuTHH,
kputepuii T-Bunkokcona; kpurepuit H-Kpackena-Yomnnuca).

Hncmpymenmol cpasnenus bonee 08yx u bonee 8b100poK
Marepwuan u1st OCBOSHUS
1. 630p MeTO0B cpaBHEHUS ABYX U 0oJiee BEIOOPOK.
2. Kommnbrotepusie cpenpl (Statistica, SPSS) u oHnaiiH-KanbKyISTOPHI B pEIICHHH 3a/1a4
NIPOBEPKH CTATUCTHYECKUX THITOTE3.
3. B03MOXXHOCTH IPOBEPKU TMIOTE3BI O 3HAYMMOM BIMSHUU HHHOBAIIMOHHBIX METOJIMK Ha
o0pa3oBaTesibHbIE PE3YJIbTATHI.

Bansmue 4. Memoowl ananuza cmamucmuyeckux 3a6UcUmMocmetl
Matepuan 11k OCBOCHUS
1. TlonsTHE O CTATUCTUYECKON 3aBUCUMOCTH JIBYX M O0Jiee moka3aresnei.
2. TlocranoBka 3amad  KOPPENSAIMOHHOTO  aHAIHW3a, PErPECCHOHHOTO  aHaIH3a,
JUCTIEPCUOHHOTO aHaIN3a, (DAKTOPHOTO aHaIu3a.
KOppeJI}ILII/IOHHaSI 3aBHUCUMOCTH KaK BHU/] CTaTHCTquCKOﬁ 3aBUCUMOCTH.
JIuHeiiHas ¥ HeIMHENHAs mapHasi perpeccusi.

How



5. BpiOop Mopmenu perpeccMd W HaxoxaeHHE KO3(PPHUIMEHTOB MOAETH METOAOM
HaMMEHBIINX KBaJIPATOB.

Memoovl pecpeccuonHn020 u KOPPEITYUOHHO20 AHANU3A
Marepuan s 0OCBOCHUSA
1. KoabdumueHT Koppessiuu, ero UCIoJIb30BaHUE TPU OICHKE 3HAYMMOCTH YPaBHEHUS
perpeccum.
2. PanroBas xoppensmus.
3. TloHsATHE 0 MHOKECTBEHHOU pErpeccuu; KOppeIsnOHHAS MaTPHIIA.
4. Komnbrotepusie cpeasl (Statistica, SPSS) u onnaiiH-KaabKyaSTOPBI B PEIICHUN 3a1a4
PETPECCHOHHOTO M KOPPEISAIIMOHHOTO aHAIN3a.

3anamue 5. Memoowl oucnepcuonno20 ananuza
Marepuan Juist OCBOEHUS
1. Wnes nucnepcroOHHOrO aHAIM3a.
2. OpHodakTopHas JUCIIEPCUOHHAS MOJEb.
3. IIpoBepka cymecTBeHHOCTH BIHUAHUS (pakTOpHOTO MpHu3HaKa (F-kpurepwuii).

Memoowl pakmoprozo ananruza
Marepuan Juist OCBOCHUS
1. JIByxdakropHas qucnepcuoHHasi MOJEb.
2. IlpoBepka CyIIECTBEHHOCTH BIMSHHUA KaXAOro (aKTOPHOrO TMpU3HAKA M HX
B3aUMOJICHCTBUS HA PE3YJIbTATUBHBIN IIPU3HAK.

3. Kowmmbrotepusie cpensl (Statistica, SPSS) u oHaliH-KaIbKYISATOPBI B PEIICHHH 3a1a4
JIMCTIEPCUOHHOTO aHAJIN3A.

7. TlepeyeHb OCHOBHOIi U /JOMOJIHUTEIbHON y4eOHOM JuTepaTrypbl, UHTepHeT-pecypcos,
HEOOXO0AUMBIX /IJI OCBOEHMS U CIUNIIHHBI

OcHoOBHas JIUTEpaTypa

1. Tycesa, E. H. Teopus BeposTHOCTEH U MaTeMaTH4ecKas CTaTUCTHKA: ydeOHOe mocodue :
[16+] / E. H. I'yceBa. — 7-e u3a., crep. — Mocksa : ®JIMHTA, 2021. — 220 c. — Pexxum
nocryma: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=83543.

2. Koo03ape, A. U. [lpuknagnas matematudeckas craructuka / A. 1. Ko63ape. — 2-e u3n.,
ucnp. — MockBa: ®usmarnur, 2012. — 816 c. — Pexum pgocryna: mo mHOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=82617

3. XamuaymwiuH, P. SI. Teopus BeposTHOCTEW M MaTeMaTHyecKas CTaTUCTHKa : ydeOHOe
nocobwue : [16+] / P. SI. Xamugynnun. — Mocksa : YauBepcurer Cuneprus, 2020. — 276 c.
: Tabm., rpad., w1 — (YHUBepcUTeTCKas cepus). — PexxuM nocryma: mo MOANUCKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=571503

JlonmosiHuTEIbHAS JIUTEPATYPaA

1. bouapos, II. II. Teopus BeposTHOCTe. MaTemaruueckass CTaTHCTUKa [DIEKTPOHHBIH
pecypc] / I1. I1. Bouapos, A. B. [leunnkuHn. - 2-¢ u3a. - Mocksa : DUSMATIJINT, 2005. -
296 c¢. - ISBN 5-9221-0633-3. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/405754.

2. Poxmun, [I. b. OcHOBBI cTOXacCTHYECKOr0 aHain3a : yuyeOHoe mocooue / JI. b. PoxmmH ;
IOxupi ®@enepanbHblii yHUBEpCcUTET. - PoctoB-Ha-Jlony ; Taranpor : M3gaTenbcTBO


https://biblioclub.ru/index.php?page=book&id=83543
https://biblioclub.ru/index.php?page=book&id=82617
https://biblioclub.ru/index.php?page=book&id=571503

OxHOorO0 (henepanpHoro yausepcuteta, 2019. - 190 c. - ISBN 978-5-9275-3132-5. - Tekcr
: anexktpounbiid. - URL: https://znanium.com/catalog/product/1088131

DNeMeHTBl TEOPHH BEPOSITHOCTEH M MAaTEMAaTUYECKOM CTAaTUCTHKH : ydueOHOe mocolue :
[16+] / T. A. I'ynaii, A. @. JlonronosnoBa, B. A. XykoBa [u ap.] ; CraBpomnoiabckuit
rOCYJapCTBEHHBIN arpapHblii YyHUBEPCUTET. — 3-€ U3[., nepepad. u gon. — CTaBpoIoms :
CrtaBponoibCKUl rocyaapcTBeHHbIN arpapHsbiii yHusepcuter (CTI'AY), 2019. — 112 ¢. :

HIL. - Pexxum Jocryna: o MIOJITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=614107

HNuTepHeT-pecypenbl

['1o6anbHBIN MHTEITIEKTYANBHBIA pecypc «CTaTuCTHKaY [ DJIeKTpOHHBIN pecypc]. Pexxum
noctyma: http://statistica.ru .

[TopTan MachineLearning [DNEKTPOHHBIH pecypc]. Pexum JIOCTyTIA:
http://www.machinelearning.ru .

Caiitr  MOCKOBCKOrO  ILIEHTpa HENpPEpPBIBHOIO  MaTeMaTH4Yeckoro oOpa3oBaHUS.
JlaGopaTopusi TeopuH BEpPOSTHOCTEH W MaTEMaTUYECKOW CTAaTUCTHUKU [DIEKTPOHHBIMN
pecypc]. Pexum nocryna: https://www.mccme.ru .

OO61epoccuiickuii MaTeMaTHUECKUi mopran [DIeKTpoHHbIM pecypc]. Pexxum poctyma:
http://www.mathnet.ru .

IIporpamMmMHbIe IPOAYKTHI

Microsoft Office Word
Microsoft Office Excel
Microsoft Office Power Point
GeoGebra Classic


https://biblioclub.ru/index.php?page=book&id=614107
http://statistica.ru/
http://www.machinelearning.ru/
https://www.mccme.ru/
http://www.mathnet.ru/
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