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PA3JIEJI 1. YueOHO-MeTOoAu4YeCKUH pa3es1 padodeil MporpaMmMbl JHCIUTITHHbI

1.1. AunHoTauus padoueil nporpaMMbl JTHCHHUILIMHBI

MATEMATHYECKHUE METO/bI B CIIEHUAJIBHOM OBPA30BAHUUA

Heab0 u3yvyeHMss AUCHMIUVIMHBI. SIBJISICTCS O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMU
MaTeMaTHYEeCKUMU METOJAAMH M MOJIISIMU, NPUMEHSEMBIMU B CIHEHUAIBHOM O00pa3oBaHUU
(medekTonorum,  JIOTONEAWH, KOPPEKIIMOHHOW  IEJarormKe), ©  OOYYHTh  CTYACHTOB
WCI0JIb30BAHUIO ATUX METOJIOB M MOJICIICH /ISl PEIICHUS MPOPECCHOHATBHBIX 3a]1a4.

3agaum AMCHUNIMHBI

1. ChopmupoBaTh TpEACTABICHHE O BO3MOXHOCTSIX U HEOOXOJMMOCTH HCHOJIL30BAHHUS
MaTeMaTHYeCKUX METOJIOB B  CICHUAIBHOM oOpa3oBaHUM  (J1e(hEeKTOJOTHH, JIOTOIEIUH,
KOPPEKIIMOHHOM Mearoruke).

2. ChopmupoBaTh npeacTaBieHHe 00 OCHOBHBIX METOJIaX MAaTEeMaTHKO-CTaTUCTUIECKOTO aHaJIH3a
JAHHBIX B CIIELIMAIbHOM 00pa30BaHUM (I€PEKTOIOTUH, JIOTONEANN, KOPPEKIIUOHHOM MeJaroruke).
3. CopmupoBaTh MpaKTUYECKHEC HABBIKM MPHUMEHEHUS METOJ0B MATEMaTHYCCKOW CTATUCTUKU
JUISl aHAJIM3a SMITMPUYECKUX JAHHBIX (B TOM YHCJE C HCIOJIB30BAHUEM CIEIUATHU3UPOBAHHOTO
MIPOTPAMMHOTO 00€CTICUCHUS ).

4. O3HaKOMHTH CTYJIEHTOB C PSIOM JPYruX, HE OCHOBAaHHBIX Ha ammapare MaTeMaTH4YeCKOu
CTATUCTUKH METOJIOB, WCIIOJIb3YEMBIX B 00pa3oBaHWM (MPUMEHEHHE TEOPHHU TpadoB, METOIbI
COCTaBJICHUS TPOTHO30B, METOJT KOHTCHT-aHAJN3a).

Conep:xanue IUCHHUIIUHBI:

OCHOBHBIE IOHSATHS MATEMATUYECKOW CTATUCTUKH

N3mepenns n mkaibl. OnucaTenbHas CTaTUCTUKA

Craructuueckas nposepka runotes. [I[poBepka HOpMaTBHOCTH pacpeeIeHus

XapakTepuCTUKHN B3aUMOCBSI3H NIPU3HAKOB

Pemenue 3agaun cpaBHEeHUs: BEIOOPOK

Kpatkuit 0630p MHOro(yHKIIMOHABHBIX METOJIOB CTATUCTHUECKOTO aHAIN3a JaHHBIX
KoHTeHT-aHanmm3 TeKCTOB. DJIeMEHThI TeOpHH rpadoB

Maremarnueckne METO/1bl IPOrHO3UPOBAHMS

1.2. Ileau u 3apaum 00y4YeHUsI MO JUCHUNINHE

Lenwb: sBiISeTCA O3HAKOMJICHHWE CTYJCHTOB C OCHOBHBIMH MAaTEMaTHYCCKMMH METOJaMHU M
MOJCISAMH, TPUMEHICMBIMH B  CICIHAJIBHOM  00Opa3oBaHUM  (1e(DEeKTOJIOTUH,  JIOTOICIAHH,
KOPPEKIIMOHHOW TeJaroruke), U 00y4uTh CTYIECHTOB HCIIOJIB30BAHUIO 3TUX METOJOB M MOJEICH s
pelieHus npodeccHoHaIbHBIX 3a7a4.

3agaum:

1. CdopmupoBaTh MpPEACTaBICHHE O BO3MOXHOCTAX M HEOOXOJUMOCTH HCIOJIb30BaHUS
MaTeMaTHYeCKUX METOJIOB B CIEIMAIBHOM 00pa3oBaHUU (J1e()EKTOIOTUH, JOTONEINH, KOPPEKIIMOHHON
MeJIarOTHKE).

2. CdopmupoBaTh TMpeacTaBieHHE 00 OCHOBHBIX METOJaX MAaTeMAaTHUKO-CTaTUCTHYECKOTO
aHallM3a JaHHBIX B CIHEIUAIbHOM 00pa3oBaHuU (e(EeKTOIOTUH, JIOTOMEINuH, KOPPEKIIMOHHON

MeJaroTuke).
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3. CdopmupoBaTh IpaKTHUECKUE HABBIKH MPUMEHEHUS METOJIOB MAaTEMAaTHYECKON CTATUCTHKH
IJId  aHalin3da OSMIIMPUYCCKUX JaHHBIX (B TOM 4YHCJIC C HCIIOJb30BAHHUEM CIICHUAIU3UPOBAHHOI'O
MPOrPaMMHOTO OOECTICUeHUsI).

4, O3HaKOMUTH CTYACHTOB C pAIOM APYrux, HC OCHOBAHHBLIX Ha allllaparc MaTeMaTHUECKOHU
CTaTUCTHKH METOJIOB, HCIIOJIb3YyeMBbIX B 0OOpa3oBaHWM (IIPUMEHEHHE TEOpHH TIpadoB, METOJIBI
COCTAaBJICHUSI IPOTHO30B, METO/I KOHTCHT-aHAJIH3a).

B ClIydac yCIICHIHOTO OCBOCHHA NUCHHUIINIMHBI CTY ACHTBI JOJIZKHDBI .

3HATh:

- O pOJiIn MATCMATHKKW B TYMAHHUTApPHLIX HAYKaX M O 3aJadax, KOTOPBLIC IMO3BOJAIOT PCHIUTH
MaTeMaTu4deCKue METOAbI B O6pa6OTK€ CTATUCTUYCCKUX TAaHHBIX JIFOOBIX OMITMPHUYCCKUX HCCH@HOB&HHﬁ,
a TaKke 0 MPOrpaMMHOM 00ECIICUCHHH, KOTOPOE 00JIerdaeT UCIOIb30BaHHE MaTEMATHUECKUX METOIOB;

- OCHOBHBIC 3TAlbl ¥ Ha3HAYEHUE MaTEMAaTUKO-CTATUCTUYECKOTO aHaJli3a Pe3yIbTaTOB HAYYHOTO
UCCIICIOBAHMYS,

- OCHOBHBIC IIOHSATUSA n MATEMATHUKO-CTATUCTUYCCKHUC IpouCaypHl, HeO6XOJII/IMI)Ie n
JOCTaTOYHbIE JUIS TPOBEACHUS MATEMaTHKO-CTATHCTHYECKOTO aHajiW3a pe3yJabTaTOB HAYYHOTO
MCCJICIOBAHUS, B TOM YHCIIC U JIOTIOJTHUTEIBHBIX BO3MOXHOCTSAX KOHTEHT-aHaJIM3a U TeopHuu rpados.

yMeTh:

- ONpeAeNATh MPUHAJICKHOCTh PE3YJIbTATOB, MOJYyYaeMbIX B XOJI€ MCCICIOBAHUS, K TOMY HJIH
WHOMY THUITY IIKaJTbl H3MEPEHHUIA;

- (opMynHpoBaTh 337aYM MaTEMAaTHKO-CTATUCTUYECKOTO aHAIU3a PE3YJIbTaTOB HUCCICIOBAHKS B
COOTBETCTBUHU C THUIOTE30{ M MPABHIBHO MOJAOUpPATh COOTBETCTBYIOIIMN MaTeMaTHYECKHil armapar,
KOTOPBI TI03BOJISICT CIeNIaTh 000CHOBAHHBIC BBIBOJIBI [0 PE3Y/IbTaTaM MPOBEPKH MMITOTE3bI;

- MPOBECTU MATEMATHKO-CTATHCTUUCCKHI aHAIN3 PE3YJIbTATOB SMITUPHUYECKOTO UCCIICIOBAHUS,

- B 3aBHCHMOCTH OT 3ajJla4d BBHIOMPATh METOJbl MOJCIHUPOBAHUSA W MPOTHO3UPOBAHUS U C
MIOMOII[HIO COOTBETCTBYIOIIETO MTPOTPAMMHOTO 00eCIICUEHHSI CTPOUTH MOJIEIIN M ITPOTHO3BI.

UMETh HABBIKH:

- ONEepaTUBHOW OIICHKH KayeCTBa AMIUPUYECKUX TAHHBIX C TOYKH 3PEHHS HMX COOTBETCTBHUS
TpeOOBaHMUSAM JUIS TIOCIIEAYIONIeH MaTeMaTHKO-CTaTUCTHYECKOW 00paboTKH, 0OOCHOBAHHOTO BBIOOpA
TEXHOJIOTUH ¥ METOJIOB CTAaTHCTUYECKUX pACueTOB, a TAaK)Ke HAIJSIIHOTO TMPEICTABICHUS HX
MPOMEKYTOYHBIX (OMUCATEIbHBIX, PA3BEIOYHBIX) M OKOHYATEIBHBIX (MTOTOBBIX, 3aKIFOUUTEIHHBIX)
pe3yJIbTaTOB;

- WCIOJIb30BaHWsl B  MPO(ECCHOHAIBHOW JEATEIILHOCTH  NPUKIATHBIX — [POrpamMMm IS

aBTOMaTHBI/IpOBaHHOﬁ CTaTUCTUYECKOH O6pa6OTKI/I OMIINPUYICCKUX JAaHHBIX.



1.3. S3bIk 00y4eHust

S3bIK 00yUYEHUS — PYCCKHUH.

1.4. Oo0bem AUCHUIIJIMHBI B 3aY€THBIX €/IMHUIAX ¢ YKAa3aHUEM KOJINIECCTBA aKAACMUYCCKUX
9aC0B, BBIJICJICHHBIX HAa KOHTAKTHYIO paﬁoTy oﬁyqaloumxcn C npenoaaBatrejJeM 1Mo BHUIaAM

Y4eOHBIX 3aHATHI, CAMOCTOATEIbHYI0 padoTy, pOpMy NPOMEKYTOUHOH aTTecTALMN™

Oommit
o0bem O0beM B akajeMHYECKHX Yacax
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* B ciyuae peaynu3alyy CMENIaHHOTO 00y4YeHus padouasi mporpaMma JTUCHHUIUIMHBI aIalTUPYETCs TPEToIaBaTelieM B YacTH
BCE€X BUJOB y‘-Ie6HI)IX 3aHATHI U l'[pOMe)KyTO‘{HOﬁ aTTeCTalli K HCIIOJb30BAHUK) AUCTAHIIMOHHBIX O6p330BaTeHI)HI)IX
TEXHOJIOTUH.

1.5. Ilnanupyemble pe3yJbTaThl 00yueHUsl N0 AMCUUILINHE, 00ecTieYnBalOlUe JOCTHKEHUE

IUIAHMPYEMbIX Pe3yJIbTATOB 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMbl

Kareropus Kox v HanmenoBanmue Koa v HauMeHOBaHM e MHAMKATOPA H10CTUKEHUS
KOMIIETeH N i KOMIIeTeHIIU U KOMIIeTeHIIMU
CucremHoe u YK-1. Ciocoben NYK-1.1 Anammsupyer 3amady, BBIENSS €€ 0a30BbIe
KPUTHYECKOE OCYILECTBIIATh IIOUCK, COCTaBIISIOLINE;
MEITIICHU S KPUTHYECKUH aHAIIN3 U NYK-1.2 Onpenenser, uHTEpIPETHPYET
CUHTE3 WH(OPMAIIHH, nH(hopManuio, TpeOyeMyto ISl PereHns
NIPUMEHATH CUCTEMHBIN MTOCTaBJICHHOM 3a1a4H;
TTOIIXO TSI peIIeHMs NYK-1.3 Ocymectnsier 1monck wHGOpMAIUK A
MIOCTABJIECHHBIX 3a]a4 pELICHUs] TMOCTaBJICHHOM 3aJaud IO PAa3IMYHBIM THUIIAM
3aIlpOCOB;
NYK-1.4 Ilpu obpaborke nHPOpPMAIIUN OTIHNIALT PAKTHI OT
MHEHUH, HUHTEPIpETaLN, OLICHOK, tdhopmupyer
COOCTBEHHBIC MHEHMSI M CY)XKICHHS, apTYMEHTHPYET CBOH
BBIBOZIBI M TOUKY 3PEHHUS;
NVYK-1.5 PaccmarpuBaer u mpennaraeT BO3MOXKHBIE
BapUaHThl PEIIEHHs IOCTABICHHOM 3aJa4yd, OLEHMBAsS HX
JIOCTOMHCTBA M HEJOCTaTKH
Wndopmanonso- OIIK-9 Crocoben | MOIIK-9.1. JlemoHCTpUpYyeT 3HaHWE WCTOPUM Pa3BUTHA,
KOMMYHHUKAaLIMOHHBIE | TTOHUMATh MPHUHLMIIBL | COMUAIBHOE U HAYYHO-TEXHHMUYECKOE 3HAU€HHE, OCHOBHBIE
TEXHOJIOTHH IS paboTel  COBPEMEHHBIX | MOHATHUS W NPUHOUNBL  pabOTBl  COBPEMEHHBIX
npodeccuoHanbHON | MHPOPMALMOHHBIX MH(POPMATMOHHBIX TEXHOJIOTUH; ceuupuxy
JeATeIbHOCTH TEXHOIOTUI U | IPOEKTUPOBAHUS, pa3paboTKu, BHEJIPEHUS u
UCHONB30BaTh WX JUIA | UCIOJNB30BaHUA  MH(OPMALMOHHO-KOMMYHHMKALXOHHBIX
peleHus 3a1a4 | TSXHOINOTMH B TOpakTHKe  o0Opa3oBaTeNbHOM M




npodeccuoHaNbHOI KOPPEKLIMOHHO-Pa3BUBaIOLIEH paboThI,

JeATebHOCTH HOIIK-9.2. JlemoHCTpUpyeT yMeHHE HWHTErpHUpOBAThH
MHPOPMAMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTMU B
IPOTrPaMMBbI nearorH4IecKnx HCCIIeI0OBaHUH;
UCIIONIb30BATh JIMarHOCTUYECKHE, aHAIIMTUYECKUE,
MOJICTMPYIOLINE,  WHTEPAKTHBHBIE U  CIPaBOYHO-
OyOMUIIMCTUYECKHE  BO3MOXXHOCTH  WH(OPMAIMOHHO-

KOMMYHUKAllMOHHBIX TEXHOJOTHH JUIsl pelieHus 3ajaad
po)eCCHOHAIBHOMN eI TETLHOCTH;

HOIIK-9.3. JleMoHCTpUpyeT HAaBBIKM  NPHUMEHECHHUS B
npodeccHoHAILHON AESTETbHOCTH MPHUKIAJIHBIX IIPOrPamMM
Pa3IMYHOr0 Ha3HAYCHHSI.

PA3JIEJI 2. CTpyKTypa U cojiep:KkaHHe TUCHUTIIUHBI

2.1. YuyeOHO-TeMATHYECKHUI NJIAH IUCHHUILIAHBI

Ounas ¢popma o0yueHust

OO01Iee K0JI-BO YaCOB Ha

OOo61ee KoJI-
Oo0mee 3aHATHSA CEMHHAPCKOI0
BO YacoOB HA
Tema (pa3aen) IMCHUNTHHBI KOJINY€ECTBO SAHSTHSE THIIA
(yxa3pIBaeTcss HOMep TeMbI, Ha3BaHHE) ayJAUTOPHBIX N3 Hux
JIEKIMOHHOT0
4acoB Bcero | MHTepakTHBHbIE
THIA
dopmbl
Tema 1. OCHOBHBIE IIOHSTHUS MAaTEMAaTHIECKON 4 4
CTaTUCTHUKH
Tema 2. M3mepenus u mkansl. OnucaTelbHas 4 5 5 1
CTaTUCTHKA
Tema 3. CtaTrcTHUECKas ITPOBEPKA THITOTES. 4 5 5 1
IIpoBepka HOPMAIBLHOCTH pacnpeerIeHus
O0I11ee K0JI-BO YaCOB HA
OO01ee KoJI-
O6mee 3aHSATHS CEMHHAPCKOro
BO 4aCOB HA
Tema (pazaen) AMCUUANTAHBI KOJIHYECTBO O THIIA
(yKa3bIBaeTCsl HOMEpP TEMBI, Ha3BaHHUE) AyTUTOPHBIX N3 uux
JIEKIIHOHHOT0
4acoB Bcero | MHTepakTHBHbIE
THIA
dopmbl
Tema 4. XapaKTepuCTHUKU B3aUMOCBSI3U 4 4 2
MIPU3HAKOB
Tema 5. Permenne 3ajaun cpaBHEHHUST BELIOOPOK 4 - 4 2
Tema 6. Kpatkuit 0030p MHOTO() YHKITHOHATBHBIX 4 4
METOA0B CTaTUCTHYCCKOI0 aHAIIN3a TaHHBIX
Tema 7. KonTeHT-aHaIM3 TEKCTOB. DJIEMEHTHI 4 4 5
Teopun rpadoB
Tema 8. MaremaTnueckue MOAEIU U METOIbI 4 4 5
MPOTHO3UPOBAHUS
Hroro: 32 12 20 10
3aounas popma 00yueHus
Ooee OO01ee koJI- O01ee K0JI-BO 4YaCOB Ha
Tema (pa3aen) IMCUUNIIMHBI KOJIMYEeCTBO BO 4aCOB Ha 3aHATHA CEMHHAPCKOIO
(yKa3BIBaCTCH HOMCP TCMBI, Ha3BaHI/I€) AYAUTOPHBIX 3aHATHUSA TUIIA
4acoB JIEKIMOHHOIO | Bcero | N3 nux




THIIA HHTECPAKTUBHbIC
¢opmbI

Tema 1. OcHOBHBIE TOHATHS MaTeMaTHYECKON 1 i i i
CTaTUCTHKH
Tema 2. U3mepenns u mkansl. OnucarenbHast 1 i i i
CTaTHCTUKA
Tema 3. CtatucTrueckas NpoBepKa CUIOTE3. 1 i i i
[TpoBepka HOPMAIILHOCTH pacHpeAeIeHHUs
Tema 4. XapakTepuCTHKH B3aUMOCBSI3U 1 ) ) i
MIPU3HAKOB
Tema 5. Penienne 3agaun cpaBHEHMs BEIOOPOK 1 - - -
Tema 6. Kpatkuit 0630p MHOro yHKIIMOHATBHBIX 1 i i i
METOJIOB CTATUCTHYECKOT0 aHAJIM3a JAHHBIX
Tema 7. KoHTeHT-aHAIN3 TEKCTOB. DJIEMEHTHI 1 i i i
Teopuu rpadoB
Tema 8. Maremarnueckrie MOIETH U METOIBI 1 i i i
MIPOrHO3MPOBAHUS

HToro: 8 - - -

2.2. Kpatkoe conep:kanue TeM (pa3iesioB) JUCHUINIAHBI

Tema 1. OcHOBHBIE€ NOHATHS MATEMAaTHY€eCKOI CTATUCTUKH

[Ipeamer u 3amaum MaTeMaTHYECKON CTaTUCTUKH. Ee OCHOBHBIE MOHATHA: CIy4dailHOE COOBITHE,
BapHUalnsl, 4aCTOTa, BEPOSITHOCTh, paclpeiejieHue BEpOSITHOCTH, BEIOOPKA, TeHepaibHasi COBOKYITHOCTb,
BapHallMOHHBIA PsJ, TOJUTOH YacTOT, TUCTOrpamMMa, KpuBas pacnpenesieHusi. OCHOBHbIE BHUIbI
pacnpenenenuii.  HopManbHOe — pacmpeneneHue — CIydalHOW — BEJIMYMHBL.  XapaKTEPUCTUKHU
CTaTUCTUYECKUX COBOKYMHOCTEW: MEpbl TMOJOXKEHUS, MEpPhl H3MEHYMBOCTH, MEpbI CBSI3H. Mepbl
BO3MOJKHOH ommOKku. Mepbl noctoBepHOocTH. CTeneHu cB00Obl. OCHOBHBIE ATallbl CTAaTUCTHYECKOM
00pabOTKH pe3y/IbTaTOB HCCISIOBAHUN B CIICIMAILHOM 00pa3oBaHuU. [loHATHE penpe3eHTaTUBHOCTH
AKCIEPUMEHTAIBHBIX JIAHHBIX.

Tema 2. U3mepenusi u mKaJjbl. OnucarejJbHasi CTATUCTHKA

[Tonsatue wm3mepenus. CrocoObl HM3MEPEHHMS W OCHOBHBIE OIIEpAIlMH, C IOMOIIBIO KOTOPBIX
MPOU3BOJUTCS  W3MEPEHUE: PErucTpalusi, YHOPSAOYMBAHME, CONOCTABJICHHE. THIBI  IIKaJI:
HOMMHAJIbHAs, OpJIMHAJIbHAS, WHTEpPBaJIbHAs, MPONOPIMOHAIbHAA. OMIUPUYECKUE OIMepaluud B
HOMUHAJILHOM mIKajie. XapaKTepUCTUKH paclpeneieHuid: 4acToThl (aOCOMIOTHAs, OTHOCHUTEIbHAS M
MPOLIEHTHAs). DMIHUPUYECKHE OMEpalliud B MOPAIKOBOM mmIkanme. XapaKTEpPUCTUKH paclpeAeneHui:
MeJIMaHa, KBaHTWJIM, PaHTH, CBSI3aHHbIE paHru. KBapTuiau, NpOUEHTUIN. DMIUPUYECKUE OINEepaluu B
WHTEPBAIbHOM MIKane. XapaKTepUCTHKHU paclpeieieHnil: cpeaHee apudMeThdeckoe, TUCTIEpCHs,
cCpeqHee KBaJIpaTUYeCKOoe OTKJIOHEHHWe, Kod(dduuueHT acummerpuu, koddduumueHt skciecca,
KOA(QQUIMEHT BapUalUH.

Tema 3. CtaTucrnyeckas npoepka runore3. [IpoBepka HopMaJbHOCTH pacnpeaeeHust



[TonsaTue  cratuctuyecko  rumore3bl. HyneBas W anbTepHAaTHBHAs  THIIOTE3bI.
Cratuctuueckue KpuTepuu. Tabmumbpl KpUTHUYECKHX 3HayeHUH. Ymcio crerneHei CcBOOOIBI.
[Tapamerpuueckue M HemapaMeTpU4eCKUe KPUTEPUHM. YPOBHU CTATUCTUYECKOW 3HAYMMOCTH.
[IpaBuio OTKJIOHEHUS HYJIEBOM THUNOTE3bl W MPUHATUSA aJIbTEPHATUBHOM THIOTE3bl: 30HA
HE3HAYUMOCTH, 30Ha HEONPEJAEICHHOCTH 51 30Ha 3HAYUMOCTH.
MomnocTbekpuTepreB. CriocoOBITPOBEPKUHOPMAIBHOCTHPACTIPEACIICHUSITIPU3HAKA: TpaguIecKuil, ¢
MOMOIIBIO TpaBUja «TPEXCHUTM», C MCIOJb30BaHUEM KO3(HIMeHTa Bapuannm, a TaKkKe OMHUOOK
penpe3eHTaTUBHOCTH  KO3(Q(GULIMEHTOB  acCHMMMETpPUM M 3Kcllecca, C  HCIOJIb30BaHHEM
craTucTHdeckux kputepueB (A-kputepus Kommoroposa-CmupHOBa M y2-KpuTepus Ilupcona).
Ucnonws3oBanue x>-kputepus [IupcoHa ams aHammM3a TabIUIl COMPSKEHHOCTH (KpOCcC-TabyIamum).

Tema 4. XapakTepucTHKH B3aMMOCBSI3M IPU3HAKOB

[ToHaTHE 3aBHCHUMOCTH BEPOSITHOCTHBIX COOBbITHI. OOmuii 0030p Mep CBSI3M M UX COOTBETCTBHE
TAMaM u3MepeHui M mkan. OneHka CBsA3M MeXAYy KOJIMYecTBEHHbIMU NpusHakamu. Koadduuument
koppensiuu [Iupcona. OneHka CBSI3W MEX]y Kaue€CTBEHHBIMHM IMpPHU3HAKAMHU, U3MEPEHHBIMH METOJIOM
ynopsiaouuBanus. Koapoumuments: panrosoit koppensuuu Crnupmena u Kenpanna.I'papuueckuii metos
MPEACTABJICHUS PE3YJAbTATOB KOPPEISILIMOHHOTO aHanu3a. MeTo ] KOppensiMOHHBIX TUIESI.

Tema 5. Pemenue 3a1a4m cpaBHeHHUsI BLIOOPOK

3aBUCUMBbIE M HE3aBUCHUMBbIE (CBSI3aHHBIE U HECBsI3aHHBIC)BBHIOOPKU. CpaBHEHHE uCIEpCHil
JIBYX BBIOOPOK: OMHOGAKTOPHBIH M JBYX(AKTOPHBIM JOUCHEPCUOHHBIN aHanu3 (F-kputepwuit
QOumiepa). BelsiBieHue pas3nuuuii B ypOBHE HCCIEIYEeMOro IpU3HAKa: MapamMeTpuyeckuii t-
kputepuii CTbIOJEHTAa ISl CpPaBHEHUS pE3yJbTaTOB KOJIUYECTBEHHOTO H3MEPEHUS U €ro
HenapaMmeTpuueckue aHanoru. OIeHKa JOCTOBEPHOCTH CABHMIa B 3HAYEHUSX HCCIEAYEMOIro
npu3Haka: mnapaMmerpuueckuit  t-kpurtepuit  CTbroJeHTa Uil  CPaBHEHHMS  PE3yJbTaTOB
KOJIMYECTBEHHOTO M3MEpPEHUs M €ro HemapaMmeTpuueckue aHanoru. Hemapamerpuueckue meTobl
cpaBaenus BoIOOpoK (U-kputepuit Manuna-Yutuu, H-xputepuii Kpyckana-Yomnuca, T-kputepuit
BunkokcoHa U UX aHAJIOTH).

Tema 6. KpaTkuii 0030p HEKOTOPBIX APYTHX METOA0B CTATUCTHYECKOI0 AHAIH3A JAHHBIX

KnacrepHslif aHanu3 kak MeToJ Kiaccupukauy (TpynnupoBKU JaHHBIX). PaKTOPHBIA aHAIN3
KaK METOJ CTPYKTYpUPOBAHHUS >MIOUpHUEcKod umHpopmanuu ((pakTopHbIE CTPYKTYpBI, BpalleHUE
¢aktopoB).  MHOroyHKUHOHaNbHbIE  KpuTepuu  (yrioBoe  mpeoOpazoBanue  Duiepa,
OMHOMHUHAJIBHBIA KPUTEPUA).

Tema 7. KOHTeHT-aHAJM3 TEKCTOB. JJIeMEeHThI TEOPUH

Hasnauenune merona kontent-ananu3a (KA). OcHoBHble uneu metona. Kareropuu (cmoBapw,

Te3aypychl). Hopmanbnas yactota ymoTpebineHus cioB. Cuna cBsisu (paccTosHUS, OJIM30CTH)
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MEKly KaTeropusiMu. MeTo/1 BbIIBIEHUSI KOHTEKCTOB KaTeropuil. ABToMaTuuecKkas KaTeropusamnus
tecToB. [Ipumepsl ucnons3oBanuss KA B rymaHuTapHbpIX Haykax (B COI[MOJIOTHMH, HOJMUTOJIOTHH,
(GuI0JI0TUH, ICUXOJIOTUH, IOPUCTIPYICHIINH ).

[lonstue rpacda, BepmnHbl U pedpa. OpueHTupoBaHHbIE Tpadbl. B3BemeHHble rpadbl.
[IpumMepsl HcnONb30BaHUS TEOPUM TpadoB B IKOHOMHKE JUIsl PEIIEHUS TPAHCIOPTHBHIX 3ajad.
[IpumMeps! UCIIOIB30BaHUs TEOPUHU TPAPOB B ICUXOJOTUU U COLIMOJIOTHH: aHAJIU3 KOPPEIALHOHHBIX
IJ1es]1, aHaJIU3 COLIMOTPaAMM.

Tema 8. MaremaTu4yeckne MeTOAbI MPOTrHO3HPOBAHMS

CounanbHOo€ MNPOTHO3UPOBAHHUE U €0 POJIb B COLMAIBHOM MOJUTUKE rocyigapcTa. MeTosl
MPOTHO3UPOBAHUA: JKCIEpTHbIE (MHTYUTUBHBIE) U MaTeMaTudeckue ((Gopmaiau30BaHHBIE).
DKcTpanossnusi. PerpecCHOHHBIN aHAIM3 KaK METOJl dKCTpamojsuuu. JInHeiHble U HeTUHEHHbIe
perpeccuoHHbIe MOJENH, METOI HAUMEHBUINX KBAJIPaTOB. MeTOAbl SKCTPAMOJISIIIUU 10 BPEMEHHBIM
panaM (MeTOJ HaMMEHBIIHWX KBaJAPATOB, SKCIOHEHIHMAJIbHOE CIJIaXUBaHWe W J1p.). [IpuumHHO-
CIEJICTBEHHOE IMpOTHO3MpOBaHWE. MeTolbl CcOCTaBleHUs JeMorpauueckux MpPOrHO30B:
IMIUPUYCCKUN MOJ00p 3aKOHA HM3MEHEHHUS YHUCICHHOCTH HACEICHHS, METOJKOMIIOHEHT (MeTo

MepeBIXKHU BO3PACTOB, KOTOPTHO-KOMIIOHEHTHBINH METON).



2.3. Onucanue 3aHATHIl CEMMHAPCKOI0 THIA

Tema 2. IIpakTHKYM 1O NPEACTABJEHHIO Pe3yJbTATOB H3MepPeHHS] B Pa3HbIX WIKAJAX.
OnucarejibHAsl CTATHCTHKA

Heas: PopmupoBaHue HABBHIKOB pabOTBI ¢ W3MEPUTENBHBIMH IIKaJaMH pa3HOTO THMA, C
pa3NUYHBIMU BapUAHTaMH TaOJUYHOTO W HAMNAHOTO (IpadM4ecKkoro) MpPeACTaBICHHUS ITaHHBIX
SMIMPUYECKOTO UCCIEA0BAHNS, BEIUNCICHNS U HHTEPIIPETALUU [TAPAMETPOB PaCpE/Ie/ICHUSI.

OcHoBHBIE 3a/1a4K:

1. B kaxa0oM u3 3a7aHuii, BBIMOJIHIEMBIX B XOJIE JJAHHOTO NMPAKTUYECKOTO 3aHSTUA, TpeOyeTcs
ONpeeNnTh, B KakKOM IIKajle MPEACTaBICHO IPHUBEACHHOE H3MEpeHHe (HAaUMEHOBAaHUM, MOpsIKa,
UHTEPBAJIOB, a0COJIOTHOM) M  BBIUYUCIHUTH COOTBETCTBYIOIIME XapaKTEPUCTUKH  (I1apameTphl)
pacnpezeneHusi. YCBOUTh CXOACTBO M pa3iMyKMe B MPEJICTaBICHUSIX IUCKPETHBIX U HENPEPHIBHBIX
CIIydalfHbIX BEJTMYMH (TOYEUYHOE U NHTEPBAIbHOE paclpeiesieHue).

2. Pacuerpl cHavaja TIPOBECTH BpYYHYIO, a 3aTeM IIPOBEPUTH ceOs, BOCIIOJIH30BABIIHCH
crieranu3upoBadibiM 10 (cratucTuveckue makeTbl, BcTpoeHHble Qynknuu MSEXxcel). Pesynbrats
pacueToB MPEJACTaBUTH B BUJIE PSIIOB paclpeaeseH s, IOJIUTOHOB U THCTOTPaMM.

Tema 3. IIpakTuky™m no (popmMyJIHpPoOBKe U NMOAOGOPY METOIOB /JIsl CTATHCTHYECKOI MPOBEPKHU
runore3. [IpoBepka HOpMaJIBLHOCTH pacnpeneaeHust

Hean: dopmupoBaHue HABBIKOB (popMynupoBaHus runoresbl. [IpoBepka runoresbl 0 CXOACTBE
pacrpeiesieH!i, 0 COOTBETCTBUM AMIIMPUUECKOTO PaCpeAEICHNs HOPMAIbHOMY.

OcHOBHEIC 32Ja4H:

1. Onpenenuth, COOTBETCTBYET JIM HOPMalIbHOMY BHJy JJ@HHOE 3MIIMPHUYECKOE paclpe/ieseHue.
Bocnonb30BaThcs pa3HbIMU CIOCOOAMU IPOBEPKU HOPMAIILHOCTH paclpe/iesIeHusl.

2. HUcnonwb3oBanue y>-kpuTepus IlupcoHa IS  MCCIENOBaHMS 3aBHCUMOCTEH  MeXy
HOMMHAJIBHBIMU IpU3HaKaMu. TpebyeTcs CpaBHUThH PE3y/bTaThl YCHEIIHBIX U HEYCIEUIHBIX YYaIluXCs
Ha TECT M J0Ka3aTh, YTO 3TOT TECT JCUCTBUTEIBHO SIBISETCA CPEIACTBOM OLIEHKH YCIELIHOCTH.
Pe3ynpTaThl peanbHOr0 HUCCIEIOBaHMs, ¢ JaHHBIMM KOTOpPOro paOOTaloT CTYAEHTHI, MPHUBOJIATCA B
pabote [1]. Iist pacueToB MOXKHO BOCIIOJIb30BAThCS CPEACTBAMH ANEKTPOHHBIX Tadbmun MSEXxcel nmn
JHOOBIM CTaTUCTUYECKUM MAKETOM.

Tema 4. IlpakTHyeckoe 3aHATHE N0 OLlEHKE XapAKTEPUCTHK B3aHMOCBSI3U IPU3HAKOB

Henb: @opMHUpOBaHHE HAaBBIKOB IIPOBEJCHMS KOPPEISLMOHHOTO AaHAlW3a, BBIYUCIICHUS,
MHTEPHpPETallMy U HarJIAHOTO MPEICTaBIeHUs 3HaYeHUH K03()(HUIIMEHTOB KOPPESLHY.

OcCHOBHBIC 32Ja4H:
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1. Ilpoananu3upoBaTh AaHHBIE IO pe3yJIbTaTaM SMIMPUYECKOTO HCCIIECIOBAHUS, BBIYUCIUTH
KOPPETSAIUOHHYIO MaTPHILY, ITOJTYy4€HHBIC B3aMOCBS3H MPEACTABUTH IPa@uuecKd Ha KOPPEISIIHOHHON
IJIesi/Ie ¥ IPOUHTEPIPETUPOBATH MOJTYYCHHBIEC PE3YIIBTATHI.

2. TIpoBecTH KOpPENAIMOHHBIA aHAIM3, CHAYaja BPYYHYIO, a 3aTeM IPOBEPHUTH CeOs MCIIONB3YsI
anekTpoHHbIe TabauIEl MS Excel wim nr0001 CTaTHCTUYSCKUI TTaKeT.

3.CpaBHUTH Pe3y/bTAThl BHIYUCIICHUS TApAMETPUIECKUX U HEMapaMeTPUYECKUX KO3(PPUIIMEHTOB
KOpPEJISIIUN.

Tema 5. IlpakTukyM N0 CcpaBHeHUI0 BbBIOOpPOK. OueHka pa3auuMii B HeCBI3aHHBIX
(He3aBMCHMBIX) BLIOOPKAX U CABUTOB B CBSI3AHHBIX (3aBUCUMBbIX) BHIOOPKAX

Hean: ®opmupoBaHre HABBHIKOB MPOBEJACHUS CPAaBHUTEIBHOTO aHAJIN3a, BBIYHCIICHUS,
WHTEpPIpEeTAllid ¥ HArJsJHOTO TPEJCTABIECHUS 3HAYEHWM COOTBETCTBYIOIIUX CTAaTHCTHYECKUX
KpUTEPHUEB.

OcHoBHbBIE 321241

1. TlpoBecTH CpaBHUTENbHBIN aHAJINW3 JIMYHOCTHBIX OCOOEHHOCTEH NpeacTaBUTENeH IBYX
pa3nMyYHbIX KaTeropuit aereit (3a0poBbix u ¢ OB3).

2. [IpoBecTn aHamM3 CABUIOB MOKAa3aTeaeH MO JAAHHBIM JUATHOCTUKH 10 W TMOCJE pa3BUBAIOLICH
(KOPPEKITMOHHOM ) TTPOTPaMMBI.

3. Jlns KaxIOoW TEPEeMEHHOW BBIYHCIUTH OINHMCATENIbHBIC CTATHCTHKH, BBIOpATh IOIXOSAIITUN
KpUTEpUH JUIsl CpaBHEHHUS, MPOBECTH HEOOXOAUMBIE pPACUEThl, MPOAHAIU3UPOBATh IOJTYYCHHbIE
pe3ynbTaThl. Jlns mpoBeAeHMS pacyeTOB  MOYKHO — BOCIOJIB30BaThCsA  cooTBercTByromuM [1O
(cratuctuyeckue maketol, MSEXcel).

Tema 7. IIpakTHKYM 10 KOHTEHT-aHAJHM3Y TEeKCTOB. JJieMeHThI Teopuu rpadoB B
COLIMOMETPHYECKOM HCCJIeJ0BAHUHT

Hean: ®opMupoBaHre HaBBIKOB MPOBEACHUS Kau€CTBEHHO-KOJIMUYECTBEHHOIO aHaJIU3a TEKCTa, a
TaKKe€ HCIOJB30BaHUs DIIEMEHTOB Teopud TpadoB s HATISIHOTO MPEACTaBICHHS JaHHBIX
COLMOMETPUUYECKOIO HCCIIETOBAHU.

OcHOBHBIE 32/1a4H:

1. TlpoBecTH KOHTEHT-aHAIW3 COYMHEHUM Yy4YalIUXCSd KOPPEKUHUOHHOTO (JIOTOTIEAUYECKOTO)
KJacca, Uit 4ero chopMyaupoBaTh IPYIITY KaTETOPHI U OMPEEIUTh YaCTOTH BCTPEUAEMOCTH B TEKCTE.

2. BBHIMOTHUTH CTAaTHUCTUYECKYIO 0OpabOTKYy MJaHHBIX, TIONYYEHHBIX B  pe3yibTare
KOPPETSAIMOHHOTO aHanu3a (MOCTPOUTH PSABI paclpeiesieHUs] BCTPEYaeMOCTH KaTErOpHid, pacCunuTaTh
rnapamMeTpbl pacupeieseHus, OLEHUTh PAaBHOMEPHOCTb pACIpEAENICHUs BCTPEYAEMOCTH KaTEeropuil B

Pa3HbIX CO‘-II/IHCHI/ISIX).
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3. BBINOJHUTH TEpBUYHYIO 00pabOTKY JaHHBIX COLMOMETPUYECKOTO HCCIIEAOBAHUS, MOCTPOUTDH
COLIMOMETPUYECKYIO MATPUILY U COLIUOTpaMMY.

Tema 8. IlpakTHKYM 10 MATEMATHYECKOMY MO/IeJTUPOBAHMIO U NPOTrHO3MPOBAHUIO

Heab: @opMUpPOBaHHE HABBIKOB IIOCTPOCHUS MAaTEMAaTUYECKUX MOJEIIEH U ITPOTHO30B.

OcHoBHBIE 3a/1a4K:

1. Paccumnrars KO3(hQUIMEHTH ypaBHEHUS JHMHEHHON M HENWHEHHOW (dKCIIOHEHIINATBHOM)
perpeccur A [OKas3aTejaell  JAMHAMMKM ~ CKOPOCTH  YTEHUS  Y4YallUuXCsi  KOPPEKIMOHHOTO
(Jloromenuyeckoro) Kiacca.

2. CocraBiieHHE KpPaTKOCPOUYHBIX IIPOTHO30B C HCIIOJIb30BAaHHEM PETPECCHOHHOTO aHaIHM3a
METOJIOM HaWMEHBIIMX KBaJpaToB BPY4HYIO U ¢ momornibio MSEXcel. CTymeHThI COCTaBIISIOT MPOTHO3
YHCJIEHHOCTH 0€3pabOTHBIX, a TaKK€ KPATKOCPOUHBIM MPOTHO3 MPECTYMHOCTH B PETHOHE, MCHOJb3Ys
nmubo Meron no0aBiieHWsT Ha TpaduK JUHUHM TpeHAa, JUOO0 OOJee TOYHBIM METOJ COCTaBJICHHS
PErpEeCCHOHHON  MOJENW € HECKOJbKUMH  OOBSCHAIOIIMMU  (aKTOpaMH C  MOCIEAYIOUUMU

BhIYHCICHUsAMHE ¢ ToMoibio Gpynkimn MSExcel TEHAEHIIN S

2.4. Onucanue 3aHATHI B MHTEPAKTUBHBIX opMax

Tema 2. IIpakTMKyM N0 NpeICTABJEHHIO Pe3yJbTATOB HM3MEPEHUS] B PAa3HbIX IIKaJaX.
OnucarejibHAas CTATHCTHKA

@ynxyuu CP3HAY, IUCII u CTAH/IOTK/IOH

Oynkius CP3HAY Beruucnser cpeanee apudpmMernyeckoe (BHIOOPOYHOE CpeHee) 3HAYCHHH Xi,

13
X2, ..ty Xn TIO hOpMyTIE X = —ZXi .
i=1
Oynkius [JVCII BerauciseT BBIOOPOYHYIO JUCTIEPCHIO IO BEIOOPKE X1, X2, ..., Xn 1O OpMYyIIe
o _ 1 < 2 13
S, :—Z(Xi —X)°, rae X =—2Xi .
n-1 i=1 L Ry
DTO HecMelleHHas OIeHKAa HEW3BECTHOW JMUCIIEPCHHM  paclpefiefieHusi TeHepallbHOMN
COBOKYITHOCTH.
Oynkuus CTAHOTKIIOH BbluncnseT BbIOOPOYHOE CpeqHEKBaJpaTHdeckoe (CTaHIapTHOE)

OTKJIOHEHHE I10 BBIOOPKE X1, X2, ..., Xn O (hopMyIie

1 & _ 1
S, = E;(Xi—x)z,rne X:HZXi.

OYHKIIUY UMEIOT CIIETYIONUN CHHTAKCHC:
CP3HAY(Yucnol; Yucno?2; ...)
JUCTI(Uucnol; Yucno?2; ...)
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CTAHAOTKIJIOH(Mucnol; Yucno2; ...).

Onu wmoryr umerb 10 30 aprymeHTtoB Yucio. OTHUMM apryMeHTaMud MOTYT ObITh WIH
HETMOCPEICTBEHHBIE YMCIIOBBbIC 3HAYCHHMS, MM CCBUIKM HA JMAra3OHbl sUEEK, COJEPKAIIUX 3HAUCHHS,
IIPU 3TOM ITYCThIE TYCUKH UTHOPUPYIOTCS, a STYEHKU C HYJEeBBIMH 3HAYCHUSMH 3aCUUTHIBAIOTCS.

Tema 3. [IpakTukym 1o ¢popmMyJIMpoBKe U MOAGOPY METO0B /ISl CTATHCTHYECKOI MPOBEPKH
runore3. [IpoBepka HOPpMAJBLHOCTH pacnpeneleHust

Ilposepka cmamucmuyeckux zunomes

CraTHCTHYeCKOM  THUMOTE30d  Ha3bIBaeTCS  YTBEPXKICHHE, BBICKA3aHHOE  OTHOCHUTEIHHO
pacnpesiefieHus TeHEepalbHOW COBOKYIHOCTH WM HEKOTOPBIX €ro mapameTpoB. OOBIYHO TakKyro
runoTe3y 0003Ha4arOT kKak Ho — 3TO Hynesas (mpemyioxkeHHas) eunomesa. [IpoTHBOMOIOXKHOE
yTBEpXKJICHHE — OTpUIlAHHWE TUTOTEe3bl Ho — HasbiBaeTcst kouKypupylowjer (WA albMepHAMUGHON)
eunome3soti ¥ 0003HavaeTcs Kak Hi.

[TpuBenemM HECKOJBKO MPUMEPOB CTATHCTHUECKUX THUIIOTE3.

I'umore3a Ho: BBIOOpKA X1, X2, ..., Xn TIOJNydeHa W3 TEHEPATHHON COBOKYITHOCTH, PaBHOMEPHO
pacrpe/elieHHO Ha nHTepBae [a, b].

I'umoresa Ho: BeIOOpOUYHBIE 3HAYEHWS W3BJICYCHBI W3 TECHEPATbHOH COBOKYITHOCTH,
MaTeMaTHYEeCKOE OKHMIaHNe KOTOPO# JIEKHUT B mpezeaax ot a 1o b (a u b — anpuopHo 3agannsie yncia).

Nmeem mapubie Habmomenus (X1, Y1), (X2, Y2), ..., (Xn, Yn), ABISIOIIHECS peanu3alliel CirydaitHOn
Beanuunbl Z = (X, Y). I'nnore3a Ho: kommoneHTsl X U Y HE3aBHCHMBI.

Ectb nBe BBIOOpKH, X1, X2, ..., Xn M VY1, Y2, ..., Yk, W3BICUCHHBIC W3 JIBYX T'CHEPAIbHBIX
COBOKYITHOCTEH C HEM3BECTHBIMH MAaTEMAaTHYCCKHUMH OKUIAHUSMU |11 U L2 COOTBETCTBEHHO. [ Mmore3a
Ho: p1 > po.

OueBUIHO, B KaXKIOW KOHKPETHOW CHUTYyallMM MOXHO C(OpPMYyIHpOBaTh IEJI0€ CEMEUCTBO
pas3MyHbIX TUNOTe3. [IpyM NMPOBENCHHM CTATUCTHYECKOTO aHAIM3a W3 3TOr0 MHOXECTBAa THIIOTE3
CIIEZIyeT BBIOpaTh TE€ TUIOTE3bI, KOTOPbIE CPOPMYIMPOBAHBI HamOOJIee YETKO, HE OCTaBIsisl MecTa
JBOMCTBEHHOCTH B YTBEPXKJICHHUSX, U MAKCUMAIBHO COOTBETCTBYIOT II€JTM KOHKPETHOTO MCCIICIOBAHHUS.
PexomenyeTcst Takke BBIOMPATh MPOCTBIC THUIOTE3bI, CPOPMYIUPOBAHHBIE OTHOCHTEIBHO OJIHOTO
napameTpa pacnpeeseHus, Tak KaK CJI0KHbIE THIOTEe3bl TPEOYIOT U CIOXKHBIX KPUTEPHUEB JUIS TPOBEPKU
WX UCTUHHOCTH.

Kpumepuii nposepxku cmamucmuueckotl 2unome3uvl — 3T0 NpoLEeaAypa BEIPAaOOTKH PELICHUS O TOM,
NPHUHATh WIA OTBEPTHYTh JaHHYI TUNOTEe3y. Kpumuueckoii obnacmvio Kputepusi (WM 061acmubio
Henpuxsamus 2unome3sl) SBISIETCS Ta YacTh BBIOOPOYHOTO MPOCTPAHCTBA, KOTOpas MPHUBOJIUT K
OTKJIOHEHUIO THMOTE3bl. YposHem 3Hauumocmu 0. KPUTEpUs SBISETCS BEPOATHOCTh TOTO, YTO 3TOT

KpI/ITepI/Iﬁ MNpUBCACT K OTKIIOHCHUIO HYHeBOﬁ TANoOTE3bl B CIydac €€ UCTHUHHOCTH, T.C. BCPOATHOCTH
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TOTO, YTO TPH BBHIMOJIHEHUH HYJIEBOM THIOTE3bl PE3yJAbTaThl MPOBEPOK MOMAIyT B KPUTHUECKYIO
obmacte. Ecnu pe3ynbTaTsl IpOBEPKH HAXOAATCS B KPUTUUECKOM 007acTu, To runore3a Ho oTkoHsercs
U TpUHUMAaeTcs aibTepHaTtuBHas rtumore3a Hi. Ilostomy kpuTuueckas o6i1acTb JOJDKHA OBITh
pacroJjio’keHa TaM, IJIe OHa COOTBETCTBYET KOHKypupymolel runorese. [Ipu BeiOope runores HynaeBoi
rUnoTe3oi (0 CpaBHEHUIO C albTEPHATHBHON) JOJDKHA OBITH Ta TMIIOTE3a, KOTOPYIO 0oJiee OMacHo
OIMO0YHO OTBEPIHYTb.

OTKIIOHEHHE HYJIEBOW THIOTE3bl B Cllydae €€ MCTHMHHOCTU HA3BIBACTCS OWUOKOU Nepeoco pood.
[TosTOMy ypOBEHb 3HAYMMOCTH 0. €CTh BEPOSITHOCTH COBEPIIEHHS OIMMOKH MepBOTO poja. llpuHsTue
runoTe3sl Ho, Koria oHa HeBepHA, HA3BIBACTCS OUUOKOU 6MOpo2o podd. BeposITHOCTD OIIMOKH BTOPOTO
posa oObIYHO 0003HAYAIOT Kak 3.

EcrecTBeHHO CTpemiieHHE MUHHUMH3HPOBATH BEPOSITHOCTH OMIMOOK TIEPBOTO M BTOPOTO pOJIA.
CHmXast ypOBEHb 3HAYMMOCTH (L, TEM CaMbIM CHIYKa€M BEPOSITHOCTh BOSHUKHOBEHHS OIIMOKH TTEPBOTO
poJia, HO B 3TOM CITy4ae BO3pacTaeT BEPOSTHOCTH 3 BOZHMKHOBEHUS OIMOOK BTOPOTO pona. B cBs3m ¢
THM BBOJAT TIOHSATHE MOWHOCMU Kpumepus, KOTOPOE OMPEACISIOT KaK BEPOSITHOCTh OTKIOHEHHSI
HYJICBOW THITOTE3bI, KOTJIa OHA HEBEPHA, T.€. MOIIMHOCTh KPUTEPHS MOXKHO OTpenesuTh Kak 1 — . Dta
BEPOSITHOCTh 3aBHCHUT OT pEaJbHOTO 3HAYEHHWS pPAaCCMaTPUBAEMOrO MapaMmerpa TI'eHepalbHON
COBOKYMHOCTH. [lOCKONBKY peajbHOE 3HA4YE€HHE MapaMeTpa 3apaHee HEM3BECTHO, pacCMaTpPHBAIOT
(GYHKIMIO MOIIHOCTH, KOTOpas MOKa3bIBAa€T COOTBETCTBYIOLIEE 3HAYCHHWE MOIIHOCTH KPUTEPHS IS
Ka)KJIOTO BO3MOXXHOTO 3HaueHMs napamerpa. OyHKIMS MOIIHOCTH UTPAeT B TEOPHU MPOBEPKH TUIIOTE3
byHaMeHTaIbHYI0 poiib. OHA MOJHOCTBHIO XapaKTEepU3yeT KPUTEPHH, TaK KaK MMOKa3bIBAeT, HACKOJIBKO
XOPOIIIO OH COOTBETCTBYET CBOEMY OCHOBHOMY HAa3HAYEHHUIO — «YJIABJIMBATh» BO3MOJKHBIE OTKIOHEHUS
OT HYJICBOH THUIIOTE3bI.

YacTo BO3MOKHBIC 3HAYCHUS KPUTEPHATIBHOM CTAaTUCTHKM, HAa OCHOBE KOTOPOW CTPOUTCA
KpPUTEpUH, NPHHAIEKAT HEKOTOPOMY HHTEpBaly. Toraa KpUTHYECKas OO0JacTh TaKKe SBISCTCS
UHTEpBaJIOM. ['paHMYHBIE TOYKHM KPUTHYECKOW OOJIACTU HA3BIBAIOTCS KPUMUYECKUMU 3HAYEHUSMU.
Kpurnueckue 3Ha4eHUs] BEIOMPAIOTCS TaKMM 00pa3oM, 4TOOBI IPU BHIOPAHHOM YPOBHE 3HAYMMOCTH O
MOIITHOCTh KpuTepusi 1 — B Obls1a HanOOJIbIIEH.

Bo3MOXHBI TpH BapuaHTa pacroJIoKeHUs] KpUTUYECKOH 001acTH, ONpeesieMbIX BUIOM HYJIEBOM
U aJIbTepPHATUBHOM rUIOTE3, a TAK)KE pachpeelIeHeM KpUTEepHaIbHON CTaTUCTUKH 0.

1. IIpaBocTOpOHHSs KpuUTHYecKas oOjacTe B BHUAe HHTepBaia (lyp, +00), Te KpPUTHYECKOE
3HaueHue 1y, ompexaensieTcss u3 paBeHcTBa P(0 >tp) = o. 3HaueHUWe l, Ha3bIBACTCA NPABOCMOPOHHEU

KpUumu4eckou moykoii, OTBEYAOLEN YPOBHIO 3HAYUMOCTH 0.
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2. JIeBOCTOpOHHSISI KpUTHYECKast 007acTh B BHIE HHTEpBaIA (-0, tip), T€ KPUTHUECKOE 3HAUCHUE
tp ompenensiercs u3 paBeHcTBa P(0 <tp) = o. 3HadeHue te HA3BIBACTCS J1€8OCMOPOHHEU KPUMUYECKOU
MOuYKOIL, OTBEYAIOIIEH YPOBHIO 3HAYUMOCTH 0.

3. JIByXCTOpOHHSISI KpUTHYECKast 001aCcTh, COCTOSIIAS U3 IBYX HHTEPBAIOB (-0, tip1) U (tp2, +0),
rJIe KpUTHYECKHE 3HAYCHUS lip1 ¥ L2 ompenensiroTess u3 paBeHCTB P(0 <tip1) = /2 u P(0 >tp2) = o/2.
OTH 3HAYCHUS HA3BIBAIOTCS O8YXCMOPOHHUMU KPUMUYECKUMU MOYKAMU, OTBEYAIOIIUMHU YPOBHIO
3HAYUMOCTH 0.

HCO6XOZ[I/IMO MNOAYCPKHYTHb, YTO CTATUCTUYCCKHUC KPUTCPUMU Ha OCHOBAHWH BI)I60pO'-IHI>IX
HaOJIOIEHU He doka3vblearom Ty WIN MHYIO TUoTe3y. OHM MO3BOIISIOT YTBEPKIATh, YTO BEIOOPOYHBIE
3HAUEHUS He npomugopeyam MPUHATOHN TumnoTe3e. Takum oOpa3oM, BBIBOJIBI, TPHHUMAEMbIC HA OCHOBE
CTaTUCTHYCCKHUX HaHHBIX, q)OpMy.TII/Ipy}OTCSI B cieaymomeM BHIAC: «OKCICPUMCHTAJIbHBI JaHHBLIC
COTJIACYIOTCS C TAHHOM TUTIOTE30H (MJIM TPOTUBOPEYAT €H)».

Crnenyet mpenynpeuTh 00 OIMMACHOCTH, CBA3aHHOW C MPUMEHEHHEM HECKOJBKHX CTATUCTHYCCKHX
KPUTCPUCB IIPU aHAJIU3C OJHUX U TEX KC JJaHHBIX. Ecmu k OJHHUM M TEM K€ JaHHBIM IIPUMCHAIOTCA IBa
Pa3IMYHBIX KPUTEPHS Ui MPOBEPKH OJTHOM M TOMU K€ HYJEBOM IMIOTE3bI (MM IBYX CXOJHBIX THIIOTE3)
U B KOXJIOM cllydae NMPUHUMACTCS YPOBEHb 3HAYMMOCTH, Hanmpumep, 0,05, To BEpOSITHOCTH TOTO, YTO
XOTs OBI 10 OJTHOMY M3 KPUTEPHUEB HyJIEBas THIIOTe3a OyleT OMMO0YHO OTKIOHEHa, nmpeBocxoaut 0,05.
CremyeT BOCIIOJIb30BAThCS JIUITH OJHUM KPUTEPHUEM, KEJIATSIFHO 00JIee MOIITHBIM.

ChenaeM eme HEKOTOpbIE 3aMEYaHUsT O NPUMEHEHHMH CTAaTHCTHYECKUX KputepueB. Bce
CTaTUCTHYECKHE KPUTEPUU JUISI KOPPEKTHOTO CBOETO WCIIOJIB30BAaHUS TPEAIOJIATaloT BBIMOJHEHHE
HEKOTOPOTO KOMIUIEKCA YCIOBUU (HAmpUMeEp, YCIOBHUS HOPMAaJIbHOCTH PACIPEICICHUSI TeHEpaIbHOM
COBOKYITHOCTH), WJIM, KaK TOBOPST, KPUTEpUH «paboTaeT» B paMKax KOHKPETHOU cmamucmuueckoul
MmoOdenu. Ha ipakTUKe yCIIOBHUs, HAJIaraeéMbIe CTATHCTUYECKOM MOJIETBIO, MOTYT U HE BBIMOJIHATHCS, YTO
MPUBOJMUT K BO3PACTAHHIO BEPOSTHOCTH HEMPABUIBHBIX BBIBOJOB, KOTOPBIC JCIAIOTCS HA OCHOBE TOTO
WJIA UHOTO KpuTepws. st OJHUX KpUTEpUEB TIOJJOOHOE CHIKCHHUE HAJIC)KHOCTH BBIBOJIOB IPOUCXOIUT B
OoJiblllel CTETNEHHW, Ui APYIUX — B MEHbIICH. Ycemouuusvimu (pobacmubivmu) HA3bIBAIOTCS TaKHe
KPUTEPHH, ISl KOTOPBIX YMEPCHHBIC OTKIOHEHHUS OT MPEIIOJIaraéMOl CTaTUCTHYECKOW MOJIENN
HE3HAYUTENIHO BIUSIOT HAa HAJIEKHOCTh BBIBOJOB. MHOTHE KPUTEPUU OCHOBAHBI HA MPEINOI0KEHHH O
HOPMaJIbHOM pAacCIpe/leIeHUH T'eHepabHOW COBOKYMHOCTH. [Ipu 3TOM KpuUTEpHUH MPOBEPKH TUIIOTE3 O
CpPeHUX 3HAUEHUSX B OOJBIIMHCTBE CBOEM YCTOWUYMBBI TIPU YMEPEHHBIX OTKIOHEHHUAX OT
HOPMAJIbHOCTH, & KPUTEPHUH ISl TUTIOTE3 O 3HAYCHHUSAX TUCTIEPCUU — HET.

HekoTopsie U3 KpuTepueB SBISIOTCA HETTapaMeTPUIECKUMHU MM CBOOOIHBIMU OT pacrpeieNieHU .
[IpuMmeHeHHe TakuX KPUTEPUEB HE OCHOBBIBAETCS Ha MPEANOJIOKEHHSIX O KAaKOM-JTHOO0 KOHKPETHOM

BUJIC paclpCACIICHUA FCHepaHBHOﬁ COBOKYITHOCTH. HpI/I HCCICIJOBaHUN BBI60pI(I/I U3 HOPMAJIBHO
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pacnpeeieHHON TIeHEepaJbHOW COBOKYINHOCTH KPUTEPUHM JTOrO THUIA HECKOJIBKO YCTYNarT IO
MOIIIHOCTH COOTBETCTBYIOLUIUM KPUTEPUSM, IOCTPOEHHBIM Ha IMPEAINOJIONKEHUH O HOpMaidbHOCTU. OHU
o0JIafaloT, OJHAKO, TEM MPEUMYILIECTBOM, 4YTO CBOOOJHBI OT IOJZOOHOTO MPEANOJIOKEHUS O
HOPMaJIbHOCTH, IIO3TOMY UX MOKHO MCIOJIb30BaTh B CUTYallUsIX, KOT/1a BUJI paclpeesieHus 3apaHee He
U3BECTEH.

Tema 4. IIpakTnueckoe 3aHSTHE N0 OLIEHKE XapaKTePUCTHK B3aHMOCBS3HU PU3HAKOB

Qynxyua KOPPEJI

JanHast (QyHKUIMS BBIYUCIAET BBIOOPOUYHBIH KOAXPPUIMEHT KOppensauud [, T.e. OLEHKY

_ cov(X,Y)

JDX -DY

kod(pduimenta KOppesIUU p CIydalHbBIX BeIuuyuH X U Y Br16opounblii

K03 duIueHT KOPpEISLAN r BBIYHCIIAETCS o bopmyne r=—~, rae

ﬁ(x YY) = %Z(Xi —X)(y; —Y)— BbIOOpOYHas KoBapHuaius, S =
i=1

S|

AR E

z Yi -
=)

CunTtakcuc QyHKINHN:
KOPPEJI(Maccusl; Maccus2)

Apryment MaccuBl — mepBBId MacCHMB JaHHBIX (3HAYCHWM TEpeMEHHOW X WM 3HAYeHUN
nepeMeHHol Y; MOCKOJIbKY ¢opMylia BbIYHCICHUN KOdhUIMEHTa KOppelslud CUMMETpUYHA
OTHOCUTENbHO 3HaueHuid X u Y, He CYyIIECTBEHHO, MAaCCUB 3HAYEHUI KaKON MEpPEeMEHHOU OIpeneisTh
nepBbIM). ApryMeHT MaccuB2 — BTOPO MacCUB JaHHBIX.

ApryMeHTbI JOJKHBI ObITh YHCIAMU WM UMEHAMH JHAala30HOB, MAaCCUBAMH WM CChUIKAMH Ha
nMamna3oHsl ssueek. Eciu cpenu 3HaueHUi IMEIOTCS TEKCTOBBIE WIIM JIOTUYECKHE 3HAUCHUS MO0 MyCThIe
SIYEUKHU, TO TAaKUE 3HAYEHUS] UTHOPUPYIOTCS; OJHAKO SYEHKH, KOTOPbIE COJEPKAT HYJIEBbIE 3HAUCHMUS,
YUUTBHIBAKOTCS.

O6a apryMeHTa NOJDKHBI COJEP)KAaTh OJWHAKOBBIE KOJIMYECTBA 3HaueHUH. Eciu OHM HMEIOT
pa3nuyHble 00beMbl JaHHBIX, TO (YHKLUS BO3BpauaeT 3HadeHue omnoku #H/J[. Ecau xots Ob1 oquH
apryMeHT He 33/1aH, To (yHKIMs BO3BpalaeT 3HaueHue omnoku #/{EJI/0!.

Jlnist onpeniesieHust 3HAUUMOCTH KO3 PUIIMEHTa KOPPEIALHH I

1. ITonb3yroTes craTucTHyeckuMu Tabnuuamu. Huke nmpuBesieHa Tabnuia KpUTHYECKUX 3HAYSCHUH
BbIOOpOUHOrOo  Ko3(¢duimenta suHeHON  koppemsiuun o (Cyxomonbekuit  I'.B.  OcHOBBI
MaTEMaTHYECKON CTATUCTUKHU IS IICUXOJIOTOB)

I He3HAYHUM NP |r <ra=0,05
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a=005|a=0,01 n a=005]| a=0,01
0,950 0,990 26 0,388 0,496
0,878 0,959 27 0,381 0,487
0,811 0,917 28 0,374 0,478
0,754 0,874 29 0,367 0,470
0,707 0,834 30 0,361 0,463
0,666 0,798 35 0,332 0,435
10 0,632 0,765 40 0,310 0,407
11 0,602 0,735 45 0,292 0,384
12 0,576 0,708 50 0,277 0,364
13 0,553 0,684 60 0,253 0,333
14 0,532 0,661 70 0,234 0,308
15 0,514 0,641 80 0,219 0,288
16 0,497 0,623 90 0,206 0,272
17 0,482 0,606 100 0,196 0,258
18 0,468 0,590 125 0,175 0,230
19 0,456 0,575 150 0,160 0,210
20 0,444 0,561 200 0,138 0,182
21 0,433 0,549 250 0,124 0,163
22 0,423 0,537 300 0,113 0,148
23 0,413 0,526 400 0,098 0,128
24 0,404 0,515 500 0,088 0,115
25 0,396 0,505 1000 0,062 0,081

O O N| o o | S

2.Ecnu cratuctuyeckux Tabiaull MoJ] pyKoil HET, Wi B TaOJIUIE OTCYTCTBYIOT HYXHbIE 3HAUEHUS
N WM @ TO TMPUMEHSAIOT APYrod CIOCO0.UCIONB3YIOT —CTaTUCTHUYeCKyr (GyHKumoo —excel

CTBIOJPACIIOBP u npoBepstoT BBIIIOJIHEHHUE CIEAYIOIIETO HEPABEHCTBA:

rvn-2

Ecmu »sto0 HEPAaBCHCTBO BBIMNOJHACTCA, TO KOB(I)(I)I/ILII/IGHT KOoppesnnnu 3Ha‘-II/IMBII\/’I, H MCKOY

> CTBIOJIPACTIOBP (a;n - 2)

HCCICAYEMBIMU IICPEMCHHBIMU CYHICCTBYCT B3AUMOCBA3b.
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Tema S. IlpakTuKkyM no cpaBHeHMI0O BbIOOpOK. OneHka pa3u4uili B HeCBS3aHHBIX
(He3aBHCHMBIX) BHIOOPKAX H CABHIOB B CBSI3AHHBIX (3aBUCHMMBbIX) BBIOOPKAX

Qynuxyua TTECT

Ora ¢ynknus peanusyer t-kpurepuii CThiofeHTa (M €ro MOIU(PHUKAIUIO JJIs CIlydash HEpaBHBIX
mucniepcuii — kputepuil ®umiepa-bepenca). @yHKIMS HCHOJb3YETCA JUIsl HMPOBEPKU THUIIOTE3BI O
paBeHCTBE (HEPaBEHCTBE) HEM3BECTHBIX MAaTeMaTHMYECKUX  OXHJAHUH  JIBYX TIE€HEpallbHbIX
COBOKYITHOCTEH, pacHpeeIEHHbIX [0 HOpPMaJbHOMY 3aKOHY, NpUYeM (QYHKLIHS paboTaeT Kak s
3aBUCHMBIX BBIOOPOK, TaK U Ui HE3aBUCUMBIX U NIPU YCIOBUSAX PaBEHCTBA WJIM HEPABEHCTBA JUCTIEPCHI
BBIOOPOK.

Uto0Ob! MosicHUTH BbluKCIeHus, BoinonHsemble ¢pyHkueit TTECT, npuBeneM cooTBETCTBYIOLINE
CTATUCTUYECKNE MOJEIIH U ITPOBEPSEMBIE TUIIOTESBI.

Crarucruyeckasi moxeiab 1. J[BymepHast BwrOopka (X1, Y1), (X2, Y2), ..., (Xn, Yn) 0OBeMOM N
W3BJEYECHA U3 JIBYMEPHOM HOPMAJIBHOW COBOKYIHOCTM C HEM3BECTHBIMH MaTEMaTHUYECKHUMHU
O’KUJAHUSIMH COOTBETCTBEHHO [l1 M [l2 KOMIIOHEHTOB BbIOOpKH. DToi Monenu B ¢yHkuuu TTECT
COOTBETCTBYET 3HaueHue 1 aprymenta Tum.

Cratucrtuyeckasi Mojaesb 2. BeIOOpKH X1, X2, ..., Xn ¥ Y1, Y2, ..., Yym OOBEMOM COOTBETCTBEHHO N U

M K3BJEUEHBI U3 COBOKYMHOCTEH, MMEIONIMX HOPMaJlbHbIE paclpeiesieHUs] C PaBHBIMU JUCIIEPCUIMHU
o} W oM MaTeMaTUYECKUMHU OKUAHUSAMHE 11 ¥ [z COOTBETCTBEHHO. DToit Moaenu B Gpynkuun TTECT
COOTBETCTBYET 3HaUCHHE 2 aprymeHTa Turl.

Cratucrtuyeckasi Mmojaesb 3. BeiOopku X1, X2, ..., Xn ¥ Y1, Y2, ..., Ym 0OBEMOM COOTBETCTBEHHO N U
M K3BJIEYEHBI U3 COBOKYITHOCTEH, MMEIOIIMX HOPMaJbHbIE PAaCIpPEICICHUs C HEPaBHBIMU TUCIEPCUIMHU
O} W 01 MaTeMaTUYECKUMHU OKUIAHMSAMHE |11 ¥ [z COOTBETCTBEHHO. DToit Moaenu B Gpynkuun TTECT
COOTBETCTBYET 3HauUeHue 3 aprymeHTa Tui.

Bo Bcex cTaTUCTHYECKUX MOJIEIIX MMPOBECPAIOTCA CICAYIOUINUE I'MIIOTC3bI.

I'unoressl

a) PaBeHCTBO 0) HepaBeHncTBO
Ho: 1 =2 Ho: 1 < e
Hi:pa # po Hi: p> po

3anaH ypoBeHb 3HAUUMOCTH 0.
CuHnrakcuc GyHKIUH:
TTECT(Maccusl; Maccu2; XBocTbl; Tum)
Apryment MaccuBl mpencTaBisieT mepByrO BBIOOPKY X1, X2, ..., Xn, apTYMEHT MaccuB2 — BTOPYIO
BBIOOPKY Y1, Y2, ..., Ym . 3HaueHHE apryMeHTa XBOCTHI paBHO | /7S MPOBEPKU TUIIOTE3BI O HEPABEHCTBE

MaTeMaTUYECKUX OXKHMIAHUNU U paBHO 2 U IPOBEPKU THIIOTE3BI O PABCHCTBE. ApI‘YMCHT Tun noJpkeH
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HMETh 3HAUCHME 1 JIJI1 CTAaTUCTUYCCKOM MoAeiu 1, 3HadueHue 2 i MOJICIH 2 U 3HAaYCHUE 3 71T MOJICIU
3.
B 3aBucumoctu ot cratuctuuyeckoit Mmoaenu GpyHkius TTECT BbIoJIHSACT TaKue BHIYUCICHUS.
CraTucruyeckas moaesb 1 (3HaueHue aprymenta Tum paBHO 1). Berumcistores N pazHocrei

1
di = X1 - VY1, d2 = X2 - Y2, ..., n = Xn - Yn ¥ 110 HUM OTIpEACISAIOTCS cpeanee d = —Zdi 1 BBIOOpOYHAs
i=1

o 1 - .
JucHepcHs pasHocTeit S2 = —Z:(di —d)? . Ilo BHUYMCIEHHOMY 3HAYEHHIO KPUTEPHATBHOM CTATHCTHKM
n=+

T=—— oyukuus TTECT BosBpamaer 3nauenue 1 -F(T), ecnu 3HaueHue aprymeHta XBOCTBI

s, //n

paBuo 1, wiu 1 - F(T) + F(-T), ecnu 3HadyeHue aprymeHTa XBOCThI paBHO 2, rrne F(X) — dyHkuums
pacrnpenenenus CteroneHTa ¢ (N - 1) crenenso cBOOOIBI.

I'unoTe3bl 0 paBeHCTBE U HEPABEHCTBE NMPUHUMAIOTCS, €CJIM 3HAYE€HHE, BO3BpaliaeMoe GyHKIuen
TTECT, Oonbllie 3alaHHOTO YpPOBHS 3HAYUMOCTH O. HamomMHMM, 4YTO a8 TPOBEPKH THIOTE3BI O
paBEHCTBE 3HAUE€HUE apryMeHTa XBOCTbI PaBHO 2, a JJIsl MPOBEPKH TMIOTE3bl O HEPABEHCTBE 3HAUEHUE
aprymeHTa XBOCThI paBHO 1.

B Excel stor kpurepmii Taxxke peamusyer cpeactBo IlapHbIii IBYyXBBIOOpOUHBIt-TECT ISt
CpeIHUX U3 MaKeTa aHaINu3a.

CratucTuyeckasi Mojedb 2 (3HadeHHe apryMmeHta Tum paBHo 2). [lo kaxmoit BbIOOpKE

1 s I N2
BBIYHCIISIIOTCS BBIOOPOYHBIE CPEHUE U BHIOOPOYHbBIE JUCIEPCUU: X = —ZXi , Sy = _Z(Xi —X)
i=1 i

m

1 1 \2 .
y = —z = —z (y;—V¥)°. Ilo BbBIYHUCICHHOMY 3HAYEHHIO KPUTEPHATBHOW CTATHCTHKU
m "

Vn+m-2(X-Y)

/””“\/(n ~1)S? +(m-1)S?

Xsoctel paBHo 1, wiau 1 - F(T) + F(-T), ecnu 3Hadenue aprymenta XBOocThl paBHO 2, Tae F(X) —

¢yukuus TTECT Bosspamaer 1 -F(T), ecnu 3HadeHue aprymenTa

byukuus pacnpenenenust CterogeHTa ¢ (N + M - 2) CTeneHb0 cBOOOIBL.

I'mnore3sl O paBeHCTBE W HEPABEHCTBE IPUHUMAKOTCH, €CIM 3HAYEHHE, BO3BpalllacMoe
¢ynkuueit TTECT, Gosnblie 3aJaHHOTO YPOBHS 3HAUUMOCTH Q.

B Excel stoT xputepuii Takxke peanusyer cpeacTBO JIByXBHIOOPOUHBINt-TECT ¢ OJMHAKOBBIMH

AUCTICPCUSAMMU U3 ITAKCTA aHAJIN34a.
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CratucTnyeckass Mojaeab 3 (3HaueHue aprymenta Tum paBHo 3). Ilo kaxmoil BeIOOpKe

o 13 1 -
BBIUMCIIAIOTCS BEIOOPOUYHBIE CPEHHE U BHIOOPOYHBIE AUCHEPCHH: X = —ZXi , SZ = —Z(Xi -X)?,
n“ n<

i=1

m m
y= lz Yis 55 = iZ(yi ~y)?. Tlo BHIYMCIEHHOMY 3HAYEHHMIO KPHTEPHUANBHOH CTATHCTUKH
m = m =
Z_ v
T= y ¢ynkims TTECT Bosspamaer 1 -F(T), ecinu 3HaueHune aprymenTa XBOCTBI PABHO

JSZ/n+S2/m

I, wm 1 - F(T) + F(-T), ecnmu 3Hadenue aprymeHta XBocThl paBHO 2, tae F(X) — dyHkims
pacnpeznenenusi CThIOJICHTA CO CTENEHBIO CBOOOIBI K, KOTOpas paccUMThIBaeTCs 10 (opMysie
_ (SfIn+S;/m)?
(S /n)? L (85 /my’ '
n-1 m-1

I'unoTe3bl 0 paBeHCTBE U HEPABEHCTBE NMPUHUMAIOTCS, €CJIM 3HAUYE€HHE, BO3BpaliaeMoe GyHKIuen
TTECT, 6ombIne 3a1aHHOTO YPOBHS 3HAYUMOCTH 0.

B Excel stor kputepuii Takke peanusyeT cpencTBo JIByXBBIOOpPOYHBINA {-TeCT ¢ pa3IMYHBIMU
JMCTIEPCUSIMU U3 MTaKeTa aHalln3a.

Ha aprymentsr ¢pynkmuun TTECT naknagpiBatoTcsi ciemyrornue orpanudeHus. Ecou Tunm = 1
(mapubIi KpuTepHii), To MaccuBl u MaccuB2 MOJDKHBI TPENICTABISATh BEHIOOPKH OJMHAKOBBIX 00HEMOB,
nHaue (yHKIMs Bo3BpamiaeT 3HadeHue ommoOku #H/Jl. B ciydae ApoOHBIX 3HAUYEHHW apryMEHTOB
XBoctel 1 Tum Gepercs 1enas 4acTb 3TUX 3HaUeHUU. Eciy 3HaueHus STHUX apryMEHTOB HE SBIISIOTCS
yucnamu, GyHKIUs Bo3Bpamaer 3HadeHue omuoku #3HAU!. Ecnu aprymedT XBOCTBI UIMEET 3HAUCHHUE,
oTiimuHOE OT | | 2, pyHKIMs Bo3Bpaiaet 3HaueHue omuoku #4NCJIO!.

Dynkyus OTECT

Ora QyHKIUS peanusyet kpurepuii duiepa mpoBepKH paBEHCTBA TUCIEPCUN TBYX HE3aBUCHUMBIX
BBIOOPOK M3 HOPMAJILHO paclpeiesICHHBIX TeHEPATbHBIX COBOKYITHOCTEH. DTOT KpUTEPUH peann3yeTcs
MIPH BBITIOJIHEHUU CIIEAYIOUIEH CTaTUCTUYECKOW MOJICIH.

CraTucTuyeckast Mojesb. BoIOOPKH X1, X2, ..., Xn U Y1, Y2, ..., Ym 0OBEMOM COOTBETCTBEHHO N U M

U3BJICUEHBI U3 COBOKYITHOCTEM, MIMEIOIIUX HOPMAJIBHBIE PACIIPENEICHNS C HEU3BECTHBIMU JUCIIEPCUSIMU
2 2
O, U 0,1 MaTeMaTU4YEeCKUMHU OXKHUJIAHUSIMH |1 U [l COOTBETCTBEHHO.
. 2 2
IIpu 3amaHHOM ypOBHE 3HAUMMOCTH 0 IpoBepsieTcs HyneBas rumore3a Ho: o, = o, npotus
> . 2 2
allbTepHATUBHOM runotessl Hi: o, # o;.

CunTakcuc QyHKIUU:

OTECT(Maccusl; Maccus2)
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Apryment MaccuBl npencTaBisieT mepByko BEIOOPKY X1, X2, ..., Xn, apryMeHT MaccuB2 — BTOpYIO

BBIOOPKY Y1, Y2, ..., Ym -
@DyHKIUS BBIOJIHSIET CICIYIOMINE BHIYUCICHHS. J{J1sl KaXK10i BHIOOPKU BBIYMCIISIIOTCS CHavala
14 2 g2 _ 1Y 2 :
BBIOOPOYHBIC TUCTIEPCHU S, = —Z:(Xi -X)*, S, = —Z(yi —Y)°, a3areMm — ux oTHouieHne F = S_Xz’
) m iz
= = y

KOTOpoe siBisieTcsi KpurepuanbHoi cratuctukon. Oynkuus OTECT Bo3epamaer 3nayenue 1 — F(F),
rae F(X) — dyakuus F-pacnpenenenus co creneHsMu cBoooasl ki =n-1uke=m- 1.

Hynesas runoresza nmpuHUMaeTcs, €CJIM 3HaUY€HUE, BO3BpaliaeMoe (yHKIMEH, O0JbIlle 3aJaHHOTO
YPOBHS 3HAYUMOCTH 0.

Ecnu oO6bem BbIOOpKH, 3amaBaeMoil aprymeHToM MaccuBl mnn MaccuB2, MeHble ABYX JIHOO
€CJIM TUCTIepCHUs OJHOM U3 BRIOOPOK paBHA HYIIO, TO (PYHKIIMS BO3BpaiiaeT 3HaueHue omuoku #J{EJ1/0!.

OTOT KpUTEpH Takke peannsyeT cpeacTBo J[ByxBelOOpouHbIil F-TecT mns nucnepcuit U3 makera
aHayu3a.

Tema 7. IIpakTHKYM 10 KOHTEHT-aHAJIM3yY TEKCTOB. JJIeMEHThI Teopuu rpados B
TYMaHUTAPHBIX HAYKaX

Xu-kBaapar kpurepuii [lupcona

Tabnuupl cOnpsHKEHHOCTH TO3BOJISIFOT UCCIIEA0BaTh 3aBUCHUMOCTH MEXIY KaTeropualbHbIMU
nepeMeHHbIMU. Hampumep, npuBeseHHas HWKe TaOiauIa MOKa3bIBae€T OYEHb CHIIbHYIO 3aBUCHMOCTb
MEXIy JABYMS KaTeropuaiabHbIMH mepeMeHHbIMU: BO3PACT (MOXeT TNpUHUMATh 3HAYCHHS
B3POCJIFIM wmm PEFEHOK) n IIEYEHBE (ykas3blBaeT, Kakoil COPT IEUEHbS IPEAIOUYUTAIOT
OIPOLIEHHBIE; MOKET MPUHUMATh 3HaueHUust copm A uinu copm B). U3 310l Tabnuubl BUIHO, YTO BCE

B3pOCIIbIE BBIOUPAIOT MeYeHbE A, a BCE JIETH — IeYeHbe B.

ITEYEHBE: copt A ITEYEHBE: copt B OO6mwmit uTor
BO3PACT: B3POCJIbIN 50 0 50
BO3PACT: PEBEHOK 0 50 50
OO61uit utor 50 50 100

B npuBeneHHOM mnpuMepe Malo KTO YCOMHMTCS, YTO MEXIY IPEANOYTCHUSIMHU ACTEH U
B3pOCJBIX HMMEETCS OT4YETNIMBOE paszauune. OJHAKO B PEAJIbHOCTH 3aBUCUMOCTH MEXAY
KaTeropuajlbHbIMM TE€PEMEHHBIMM MOTYT OBbITh ciabee, HE CTOJIb OYEBHUJHBIMH, U TO3TOMY
BO3HHMKAET BOIIPOC, KaK U3MEPATH ITU 3aBUCUMOCTH U OLICHUBATh UX CTATUCTUYECKYIO 3HAYUMOCTb.

Xwu-kBaapar kputepuil Ilupcona — 310 Haumbosiee MPOCTOW KPUTEPHIl NMPOBEPKH 3HAYUMOCTH
3aBUCHUMOCTEN  MEXIy JBYMs KaTeropuajdbHbIMM IepeMeHHbIMU. Kpurepuii Ilupcona —
HEMapaMEeTPUYECKUN KPUTEPUN, €r0 IPUMEHEHUE HUKAK HE CBA3aHO C PACIPEICICHUEM H3y4acMbIX

MEPpCMCHHBIX. Hnes KpUTCpUuss COCTOUT B TOM, YTOOBI JJIA paCCManHBaCMOﬁ nmapbl TIEPEMCHHBIX
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BBIUUCIIUTE OXcuoaemvle dacmomspl (T.€. 3HAUCHUS, KOTOpBIE CTOSIIM Obl B sUeHKax TaOIHIIbI
COTPSDKEHHOCTH, €CIM Obl MEXKIy IEepEeMEHHBIMH 3aBHCUMOCTHM HE OBUIO), W CpaBHHUTb HX C
daxkmuueckumu wyacmomamu (T.e. C pEAUTbHBIMH 3HAYCHUSIMH B TaONHIE CONpsDKEHHOCTH). Ecmm
pasHUIa MEXIY OXKHUAAEMBIMH M (DAaKTUYECKUMHU YaCTOTAMHU BEIIMKA, TO JIENIACTCS BBIBOJ O HAJTHYHH
3aBHCUMOCTH MEXIY NEPEMEHHBIMHU.

PaccmoTpuM ucnosib3oBaHuMe Kputepus xu-kBaapar B Excel na mpumepe. Ilycts cpenu
ydqamuxcsi 1Byx 10-X KiaccoB (TEXHHYECKOTO M TyMaHHTApHOTO) MPOBOIWICS ONPOC, B XOJe
KOTOPOTO BBISICHSJIOCh, KaK CTapIICKIACCHUKHA OTHOCATCS K ypokam ¢u3uku. Ha ocHoBe
MOJIyYeHHBIX JMaHHBIX B EXcel Obima mocTpoeHa Tabnuiiac OnmpsHKCHHOCTH, TMOKa3aHHAS HUXKE Ha
puc. 1. TpeOGyercs BBIICHHTH, €CTh JU 3aBUCHMOCTH MEXAY OTHONICHUEM JECATHKIACCHUKOB K
ypokaM (U3UKH U BBIOpaHHBIM IpOoQuiIeM 00ydeHus.

Tenepp mocTpoum TabdUIy OXUJAaeMbIX 4acToT. OkujIaemass 4dacToTa B JIFOOOW suelke
BBIYHUCISIETCS] TIO TaKOW (popmyse: HaXOIUTCS MPOU3BEACHHE OOIIMX UTOTOB MO CTPOKE U CTOJOIY,
B KOTOPBIX HAXOJHUTCS SUCHKa, W TOJYICHHBIH PE3yNbTaT METUTCS Ha o0IIee KOJIUYECTBO YETOBEK.

Hanpumep, oxupaemas yacToTa paBHOAYIIHOTO OTHOIIEHHMS B TEXHUYECKOM KJIACCE COCTABUT:

20-23/45 ~ 10,22 (nepemuoxkaem copepxkumoe sueek D4 u B7 u nenum Ha 3HaueHue B sueiike D7),

a B rymanutapHomiiacce: 20-22/45~9,78 (nmepemnoxaem coxpepxkumoe sueek D4 u C7, nemum
HasHauenue B suciike D7). Jlns OGomee ObicTporo BBoga Ha juct EXxcel dopmyn pacuera
OKHJAEMBIX YaCTOT MOYKHO HCIOJb30BaTh COUYCTAHUE AOCOJIOTHBIX U OTHOCHUTEIBHBIX CCBHLIOK.
Beequre B sueiiky Bll dopmyny =D4*$B$7/$D$7 u ckomupyiite ee B sueiiku B12:B13.
Awnanoruuno, B siueiiky Cl1l BBomutcs dopmyna =D4*$C$7/$D$7 u kommpyercs B suciiku

C12:C13. Jluct Excel ¢ BeIunCICHHBIME 0KHIa€MBIMU YaCTOTAMH ITOKa3aH Ha PHC. 2.

A B C D E F

1
2 dakTHYeCKHe

YacTOThI
3  OrHouieHHE TeXHUYECKUN rymaHuTapHslii | OOuiuii utor
4  paBHOAYIIHOE 9 11 20
5 oTpuIaTeabHOE 4 9 13
6  MOJOKHUTEIBLHOE 10 2 12
7 | O6muii uTor 23 22 45
8
9
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Puc. 1.Tabnuna ¢pakrudeckux yactot Ha nucre Excel

A B C D E F

1
2 dakTHyecKue

YacTOThI
3 OTHOLIEHHE TEXHUYECKUH = TrymaHuTapHbld | OOmuii uTor
4  paBHOAYIIHOE 9 11 20
5  oTpumarensHOE 4 9 13
6  MOJOXHTEIbHOE 10 2 12
7 OOuuitutor 23 22 45
8
9  Oxunaembie

YacTOThI
10 OrHomeHue TEXHUYECKUH = TI'yMaHUTapHbIN
11 paBHOOyImIHOE 10,22 9,78
12  oTpunarenbpHoe 6,64 6,36
13 nomoxuTenbpHOE 6,13 5,87

Puc. 2. Tabnuupl pakTHISCKUX U 0KHIAEMBIX 4acTOT Ha jucte Excel

CpaBHeHHE (PAKTHUYECKHMX M OXKHUJIAEMBbIX YacTOT MPOBOJIUTCS C IOMOIIbIO BCTPOCHHOM
cratuctuyeckoii pyukiuu Excel XM2 TECT, peanusymoiei xu-kBaapat kputepuii [Iupcona. Kak
n T TECT, sra ¢yHKIUS BO3BpamaeT BEPOATHOCTh OMMHUOHWTHCS, MOCYUTAB, YTO 3aBHCHUMOCTH
MEXIy IEpEeMEHHBIMU €CTh, TOTJIa Kak Ha caMoM jaene ee HeT. Ecnu 3nauenune XU 2 TECT menbine
UJIM paBHO BBIOpaHHOMY ypOBHIO 3HaUMMOCTH (Hampumep, 0,05), To MOKHO OTBEPTHYTh THIIOTE3Y O
HE3aBUCUMOCTU IEPEMEHHBIX WU CAENaTh BBIBOJ, YTO MEpPEeMEHHbIe 3aBUCUMBbI. DYHKIHS HMEET
CIEYIOINN CUHTAKCUC:

XU 2 TECT(pakTuueckuii MHTEPBAJ;, OKUJAEMbI HHTEPBAI)

3necy pakmuueckuli_unmepsan— 3TO AUANA30H AYEEK, cOJepkKauux (akTHUYECKUE YacCTOTHI,
T.e. B HameM mnpumepe 310 B4:C6. Oorcudaemviti_unmepsan — AWANa3oH sUEEK, COJAEPIKAIIUX
oxugaemble 4acToTel, T.e. B11:B13. BBeas B moOyro mycTyro sS4yeiiKy JucTa 3Ty (YHKIUIO U
yKa3aB COOTBETCTBYIOIIME apryMeHThl, moiydaem 3Hauenue 0,024. T.x. 0,024<0,05, to memaem
BBIBOJI, UTO MEXJY OTHOLIEHHEM CTapUIEKIIACCHUKOB K ypokaM (U3UKH U BBIOpAHHBIM HPOQuUiIemM
00ydeHHs] CyIIEeCTBYeT 3aBUCUMOCTb. JleficTBUTeNnbHO, (u3uka Oosbllle HPABUTCS YUYEHHKAM
TEXHUYECKOT0, @ HE TYMaHUTApHOIO Kjacca.

Tema 8. [IpakTHKYM 110 MATEMAaTHYECKOMY MO/ICJIMPOBAHNIO 1 NPOTHO3HUPOBAHUIO

ITo maHHBIM M3 cienyrolie TabauIbl MOCTpoiTe ¢ moMolblo Excel muHelHy0, KBaJIpaTHUHYIO,
SKCTMIOHEHIMAJBHYI0 U JIorapu(MUYecKyro perpeccuoHHble Mojenu. Omnpenenure MapaMeTpsl,

BbIOEpUTE JIyUIIYIO MOJIETTb.
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x|2 |4 |6 |8 |10[12/14|16[18|20|22|24|26|28|30|32|34|36|38[40)42

y|44 3235|4030 |27 2125|2023 |18|19|20|16|23|12|17|19]10|11 |15

2.5. OpraHu3zanusi NJIAHHPOBAHUSI BCTPeY C MNPUIVIANIEHHBIMH TMPeICTABUTEISIMU
OpraHu3auui

Berpeun ¢ npuriameHHpIMY IPEACTaBUTEISIMHA OPraHnu3aluil He IPeyCMOTPEHBI

2.6. Oco0eHHOCTH OCBOEHHS IMCHMUIJIMHbI MHBAJIUAAMH M JUIAMH € OTPAaHHYEHHBIMH
BO3MOYKHOCTSIMU 3I0POBbSI

OOydeHHe CTYJACHTOB C OTPAHWYCHHBIMH BO3MOXHOCTSMH 3JI0POBbS TIPU HEOOXOJIUMOCTH
OCYIIIECTBIISICTCS Ha OCHOBE aJallTHPOBAHHOW pabodveil mporpaMMBbl C HUCIIOJIb30BAHUEM CIICIIHATBHBIX
METOJIOB OOydYeHUS W JAHJAKTHYSCKUX MATEPHUAIOB, COCTaBICHHBIX C YY4E€TOM OCOOCHHOCTEH
MCUXO0(M3UYECKOTO Pa3BUTHS, HWHIAWBHIYaTbHBIX BO3MOXKHOCTEH W COCTOSIHUS 3JIOPOBbS TaKUX
oOy4Jaroruxcst (00yJaromerocs).

B 1iensx ocBoeHus yueOHOM MporpaMMbl TUCITUILTANHBI HHBAJTUAAMHE | JIMIIAMHU C OTPaHUYCHHBIMH
BO3MOYHOCTSIMH 3JI0POBBST 00CCIICUNBACTCS:

1) Anst MHBAJMIOB M JIMI] C OTPAHMYCHHBIMUA BO3MOKHOCTSIMH 3JI0POBbSI TIO 3PCHHIO:

- pa3MelIeHne B JOCTYIHBIX U OOYYaroImUXCsl, SBISIONIMXCS CICTBIMH WM CIa00BHISIINMU,
MeCTax M B aJalTUPOBAHHON (popme cripaBouHOM HHGOPMAIIMK O PACITUCAHUU YICOHBIX 3aHITHIA;

- TIPUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOMIETO 00yJaIoneMycsi HE00X0AMMYIO TOMOIIIb;

- BBINYCK allbTCPHATHBHBIX (OPMATOB METOJNYCCKUX MATEPUANOB (KPYIMHBIA MPUPT WU
aynuodaiise);

2) 11t MTHBAJIUJIOB M JIMII C OTPAaHHYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBbSI IO CITYXY:

- HaJIeKaIIMMHU 3BYKOBBIMHU CPEIICTBAMH BOCIIPOU3BENICHHE WH(POPMAIINH;

3) Ui MHBAJIMIOB M JIUI[ C OrPAaHHYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI, UMEIOIIUX HAPYIICHUS
OTIOPHO-JIBUTATEIILHOTO amapara:

- BO3MOYKHOCTbh OCCIIPENSITCTBEHHOTO JOCTYIa 00YYaIOUINXCs B yUeOHbIC TOMEIICHHSI, TyaleTHBIC
KOMHATHI U JAPYTrHe OMEIICHUSI HHCTUTYTA, a TAKKe NPEeObIBAaHUE B YKa3aHHBIX MIOMEIICHUSIX.

[Tonyuenue o6pa3zoBaHusl 0OOYUAIOUTUMUCS C OTPAHHUEHHBIMH BO3MOXXHOCTSMHU 3/I0POBbS MOXKET
OBITH OPraHM30BaHO KaK COBMECTHO C APYTUMHU OOYYarOIIMMHCA, TaK U B OTICIBHBIX TpyNNax WU B
OTJIEbHBIX OPTraHU3aIUsIX.

[lepeueHp y4yeOHO-METOIMYECKOTO OOECIEUEHUsI CaMOCTOSTENbHOW pabOThl OOYYAIOIIUXCS TIO
TUCHUIUTAHE. Y4eOHO-METOANYECKUE MaTepuaibl Ui CaMOCTOSITETbHOW paboThl OOy4aroUIuXcs W3
Yyclia UHBAJIMJIOB M JIMI] C OTPAHMYEHHBIMH BO3MOXHOCTSMHU 370POBbsI IPEIOCTABIAIOTCS B Popmax,

ANAlITUPOBAHHBIX K OTpaHUYCHUAM UX 3JOPOBLS U BOCIIPUATHA I/IH(I)OpMaI_[I/II/IZ
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Karteropuu cryieHTOB Popmbl
C HapyuieHueM ciayxa B IIeYaTHOH (opme;
- B (hopMe JIEKTPOHHOTO JOKYMEHTA
C HapyuieHueM 3peHus - B Ie4aTHOU (opMe yBETHMUEHHBIM IPUPTOM;
- B hopMe 3IEKTPOHHOTO JOKYMEHTA;
B opme ayanodaiina
C HapylIeHHEM OTIOPHO-JIBUTATENILHOTO | - B IEYaTHOU (opMme;
anmapara B ()OopMe TEKTPOHHOTO JOKYMEHTA;
B opme aymmodaiina

I[aHHBII\/JI NEpCUCHb MOXKET OLITH KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

@DOH/T OLICHOYHBIX CPEACTB ISl MPOBEACHHUS MPOMEKYTOUYHOM aTTeCTallMM OOYydYaromIuXxcs IO
JUCIUTIIINHE.

[lepeuenr (OHIOB OLIEHOYHBIX CPEJICTB, COOTHECEHHBIX C IJIAHUPYEMBIMU pe3ylbTaTaMu
OCBOEHHS1 00pa30BaTeNIbHOM MPOrpaMMBI.

N CTYIEHTOB C OTrpaHUYEHHBIMH BO3MOYKHOCTSAMH 3I0pPOBbSI MPETYCMOTPEHBI CIEAYIONIUE

OLCHOYHBIC CPEACTBA:

Karteropum cryaeHToB Buabl oieHOYHBIX CpeICTB DopMbI KOHTPOJISI M OLIEHKH
pe3yJbTaToOB 00y4YeHusI
C napyuieHueM ciayxa TECT MPEUMYILECTBEHHO
NUChbMEHHAs MPOBEpKa
C HapyuieHueM 3peHus cobeceoBaHue MPEUMYILECTBEHHO ycTHas
poBepKa (MHANBUIYATHHO)
C HapylIeHHEM onopHo- | Pemenue JMCTaHIIMOHHBIX -
JIBUTATEIILHOTO armapara TECTOB, KOHTPOJIbHBIE BOIPOCHI

CryneHTaMm ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3[I0POBbSI YBEITUUUBACTCS BpEeMsl Ha MOJATOTOBKY
OTBETOB K 3auéTy, paspemiaerca TOTOBUTh OTBEThl C  MHCIOJb30BAHHEM JIUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOT .

MeTtouueckre MaTepuasbl, ONPeAeSIONIre MPOLUeAyPbl OLICHUBAHUS 3HAHUHN, YMEHHI, HABBIKOB
u (w1M) ombiTa AEATEIBHOCTH, XapaKTepH3ymoInue dTanbl (QopMupoBaHus KommereHud. [Ipu
MIPOBEJICHUH MPOLEAYPbl OLIEHWBAHUS PE3yJbTaTOB OOY4eHHUs MHBAIHMIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MO’KHOCTSIMH 37I0POBbsl IIPEYCMAaTPUBAETCS MCIOJIb30BAHNE TEXHUUECKUX CPEJCTB, HEOOXOAUMBIX
UM B CBSI3H C X HMHIWBUIyaTbHBIMU O0coOeHHOCTAMU. [Iporienypa olleHMBaHUs pe3ylIbTaTOB 00yUEeHHUS
WHBAJINUJIOB U JIUIl C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSI 10 JUCHUILIMHE MPEAYCMaTpPUBAET
npenocTaBieHne HHpopMaluu B ¢GopMax, aJalTUPOBAHHBIX K OTPAaHUYEHHUSIM WX 370POBbS U
BOCIPUSTHS UH(DOPMAIIHU:

J1is U1 ¢ HapYIICHUSIMH 3PECHUS:

- B [I€4aTHOW (hopMe yBETUUYEHHBIM HIPUPTOM;
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- B (hopMme 2IeKTPOHHOTO JOKYMEHTA;

- B hopme aynmodaiina.

JIist 1AL ¢ HapyleHUs MU CIIyXa:

- B meyaTHOU opme;

- B (hopMme 2IeKTPOHHOTO JIOKYMEHTA.

JIist JIAL ¢ HapyLIEHUsIMU CITyXa:

- B I€YaTHOW (hopMe yBETUUYEHHBIM HIPHPTOM;

- B JopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayanodaiina.

JIaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyuaromuxcs. [Ipu mpoBeAeHNH MPOLeAYpPHl OLIEHUBAHKS PE3YJIHTATOB OOYYECHUs WHBAINOB M JIHII C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBS 10 JTUCIHIUIHHE (MOIYII0) 00ecreunBaeTCsl BHITOJHEHNE
CIIEAYIOIINX JIOTIOJHUTENBHBIX TPEOOBaHWA B 3aBHCHMOCTH OT WHAWBUAYAIBHBIX OCOOCHHOCTEH
00yJaroIMXcs:

- MHCTPYKIHS TI0 TIOPSIKY MPOBEACHUS MPOIEYPhl OIIEHUBAHHS TPEIOCTABISIETCS B AOCTYITHOM
(dhopme (YyCTHO, B TUCBMEHHOH (hopme);

- nmoctymHas (opMa TpemocTaBiieHUs 3aJaHWUN OICHOYHBIX CpeICTB (B medatHou ¢dopme, B
neyaTHOM QopMe yBEeNWYEHHBIM ImpudTOM, B GOpMe IIEKTPOHHOTO JOKYMEHTa, 3aJlaHus
3aYUTHIBAIOTCS ACCUCTEHTOM);

- noctynHas (opma npeaocTaBiIeHUs OTBETOB Ha 3a/1aHusl (MUCbMEHHO Ha Oymare, HA0Op OTBETOB
Ha KOMIBIOTEPE, C UCIOIb30BAaHUEM YCIYT aCCUCTEHTA, YCTHO).

[Ipn HeoOXOoAMMOCTH Ui OOY4YaIOIIUXCS C OTPAaHMYECHHBIMH BO3MOXKHOCTSMHU 3[0POBBSI H
WHBAJIUIOB TMpoIelypa OLEHUBAHUS pPE3yabTaTOB OOYYEHHS MO JAUCUUIUIMHE (MOAYNIO) MOKET
MIPOBOJMUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoleAypbl OICHMBAHMS pE3yJIbTaTOB OOyYeHUS HWHBAIUAOB U JUI[ C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU  37I0POBBSI JIONYCKAE€TCS C HCIOJIb30BAHUEM JHCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOT .

IlepeueHb OCHOBHOM M JONOJHHUTENBbHOM y4yeOHOHM nMTeparypbl, HEOOXOAUMOMN Ui OCBOCHHMS
JUCUUIUIMHBL /171 OCBOCHUS JUCLUUIUIMHBI MHBAJIUIAMU U JIMLAMH C OTPaHUYEHHBIMU BO3MOXKXHOCTSAMHU
3JI0pOBbsI NIPEIOCTABIISIIOTCA OCHOBHASI U JIONIOJHUTENbHAs yueOHasi TUTepaTypa B BUJE JIEKTPOHHOTO
JIoKkyMeHTa B (hoHIe OMOIMOTEKU U / K B DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMAX.

Onucanue  MaTepHalbHO-TEXHUYECKOW  0a3bl,  HEOOXOAMMOM A OCYLIECTBICHHMS

O6pa3OBaTCJ'ILHOFO mnmponecca Mmoo AUCHUITINHE OcBoenue JUCHUIINIMHBI HWHBaJIWJaMMUd W JIHIaMHu C
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OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI OCYIIECTBIIIETCSI C HCIIOJIb30BAaHHEM CPEICTB OOY4eHHUs
OOILero U CIIEIUaTbHOIO Ha3HAYEHHUSL:

- JEKIMOHHAs ayIUTOpUs — MYJIbTUMEAUNHHOE 00OpYyZOBaHUE (IJIsi CTYACHTOB C HapyIICHHSIMH
ciyxa);

- yueOHast ayIuTOPHS ISl IPAKTHYECKUX 3aHATUH (CEMUHAPOB) MYJIbTHMEIUITHOE 000pYyI0BaHUE,

(17151 CTYACHTOB C HapYILIEHUSIMHU CIIyXa).

2.7. MeToauyeckue yKa3aHus 1Jisl CTY/IEHTOB 10 OCBOEHHUIO AU CIHUIIIUHBI

TeopeTnko-MeTo/1010THUeCKUMHU OCHOBaMU U3y4EHUs JUCITUTITUHBI SIBJISTFOTCST
MEXJUCLUUIIMHAPHBIE W TPUKIAJHbIE HCCIENOBaHUS B 00JAaCTH KUOEPHETHKH, aBTOMAaTHKH,
MIPOrpaMMHUPOBAHMS, a TakXKe TMpaKTUYeCKHe HapaOOTKU MO0 MPOEKTUPOBAHUIO M peaTu3aluu
TEXHUYECKUX AacCleKTOB MOHHUTOPHMHIA, KOHTPOJIS, aHalu3a W YOpaBlieHus B 00JacTH COLMAJIbHO-
MICUXOJIOTUYECKUX OTHOIIEHUH.

OCHOBHBIMH TIPUHIIMIIAMH U3Y4CHUS JAHHOW AUCIUIUIMHBI SIBIISIOTCS: IPUHIIUIT Pa3BUBAIOIIECTO U
BOCITUTHIBAIONIETO OOYUEHUs; MPUHIUI KYJIbTYpO- U MPUPOAOCOOOPA3HOCTH; MPUHILIMII HAYYHOCTU U
CBSI3M TEOPUU C MPAKTUKOM; MPUHLMUI CHCTEMAaTHYHOCTH (CHCTEMHOCTH); MPUHUUIN HAIJISIAHOCTH U
JOCTYIHOCTH; PUHLHUIT TIOJIOKUTEIBHON MOTUBALIMU U OJaronpUaTHOTO KIUMaTa 00ydeHus.

Metonuueckoe obecriedeHHe JUCUUIUIMHBI  OCYIIECTBJSIETCS 3a CYET  HCIOJIb30BaHUS
COBPEMEHHBIX Y4eOHUKOB (Y4e€OHBIX KOMILIEKCOB, CIIPABOYHOW JIUTEpaTyphl, CIOBapeil, MHTEPHET-
CaliTOB CHEUMATbHBIX 3[JaHUM W OpraHM3aluii) U y4eOHBIX MOCOOMH, KacaroImuxcs MpoOIeMaTUKU
M3y4aeMol MUCHUILUIMHBI (MH(pOpMaTUKa, KUOEpHETHKAa, TEXHHYECKHE M IpPOrpaMMHBIE CpEACTBa B
COIIMAJIbHBIX, ICHXO0JOTHIYECKHUX, MEArOTHIECKUX U APYTUX T'YMaHUTAPHBIX UCCIICIOBAHHUSX ).

[Ipn npoBeneHMM 3aHATUH 1O JUCUUIUIMHE WCHOJIB3YIOTCS WHHOBAlMOHHBIE METOABI M
TEXHOJIOTUU OOYYeHHMs: Mpe3eHTaluss y4eOHOTO MaTepuana IO KIIUEBBIM TeMaM C HCIOJIb30BaHHEM
MYJIbTUMEIUIHON anmaparypsl, ydeOHbIe (PUIBbMBI, BUACOPOIHKHU; aKTUBHBIC U UHTEPAKTUBHBIC (POPMBI
MPOBEICHUS 3aHATHI (JIEKIIUK-HATIOTH, yIeOHbIC TUCKYCCHUH, JICIOBBIE U POJICBBIC UTPbI, «MO3TOBBIC
IITYPMBD» Ui BBIIEICHUS MPOAYKTUBHBIX HJIEH, pa300p KOHKPETHBIX MPO(ECCHOHANBHBIX CUTYaIlUH,
MPAKTUKYMbl TI0 TUIAHUPOBAHUIO PA3JIMYHBIX HAMpaBJICHUNH pabOThl) WU METOABI 00pa30BaTEIHHOTO
nporecca (TEXHOJOTHMU PAa3BUTHS KPUTUUYECKOTO MBIIUICHHS, TEXHOJOTMU MPOECKTUPOBAHUS U

MOJCINPOBAHUA, pe(bHeKCI/IBHLIe TCXHOJIOFI/II/I).

2.8. MarepuajibHO-TeXHHYECKas 0a3a, HeoOxoauMast s OCYIeCTBJICHUSA
o0pa30BaTeIbHOIO NMpoecca Mo JUCHUILINHE
VYuebHast ayauropusi, 000py/l0oBaHHAs MYJIbTUMEIUNHHBIM 000PYZIOBAaHHEM M ayJHO CHCTEMOH C

BO3MOKHOCTBIO ACMOHCTpAlIUU HUHTCPAKTUBHBIX mocoouii | y‘Ie6HLIX (I)I/IJ'IBMOB — MPOCKTOP,
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KOMIBIOTEP C BBIXOJOM B MHTEPHET, NMPOCKLIMOHHBIA JKpaH, ayAnOyCHINTENb, 4 KOJIOHKH; Y4eOHO-
npakTudeckas — jmaboparopusi  «lleHTp  KOMIBIOTEPHBIX  TEXHOJIOTH» -  MYJIbThUMEIUIHOE
obGopynoBanue, 50 TMEpPCOHAIBHBIX KOMIBIOTEPOB C BO3MOXKHOCTBIO BBIXOJa B HHTEPHET,
crienuanu3upoBanHoe nmporpaMmmuoe obecrieuenne — MS Office, SPSS.

[lepeuerr  MHGOPMAIIMOHHBIX  TEXHOJOTHH, HCIOJIB3YEMBIX TPHU  OCYIIECTBICHHUH
00pa3oBaTeNbHOrO IMpoIecca Mo TUCHUIIINHE, BKIIOYAsl MepedeHb MPOrpaMMHOT0 00ECTIeUeHHS U
MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM.

Jns  mpenojaBaHUs —JAMCHUIUIMHBL  HEOOXOAMMIOCTYN K  3JIEKTPOHHOMY  KaTajory
OMOIMOTEKH HMHCTUTYTa U JAPYTUM 3JEKTPOHHBIM pecypcaM (MH(DOpMalnMOHHBIM 0a3aM JaHHBIX)
MMEIOUIMMCSl B MHCTUTYTE, a TaKXe MYJIbTUMeIUitHOe o0opynoBaHuE (KOMIBIOTEP, MPOEKTOP,
ayAMOCUCTEMa) i JEMOHCTpAalMu Mpe3eHTalui, y4eOHbIX (QUIBMOB M NPOUTPBIBAHUS APYTUX
ayauo- BujaeomaTepuanoB. OCBOEHHE AMCIUIJIMHBI TpENANoJjiaraeT HUCIOJIb30BaHUE IMOTOYHOMN
y4eOHON ayIUTOpUM JJI TPOBEJAEHHUS JIEKIMOHHBIX U CEMHHApPCKUX 3aHATHH C HEOOXOAUMBIMU
TEXHUYECKUMH CPEICTBAMHU (MYyJIbTUMEANS), a TaKKe KOMIBIOTEPHBIX KIIACCOB JUIS MPOBEIACHHUSI
MPAKTUYECKUX 3aHATHH C HEOOXOJUMBIM KOJMYECTBOM IMEPCOHAIBHBIX KOMIIBIOTEPOB U
YCTAaHOBJIEHHBIM Ha HUX IAaKETOM MPUKIAJHBIX NPOTPAMM ISl WHAUBUAYAIBHOW M TPYyNIOBOM
paboThl cTyaeHTOB. Takxke B XoJe OOydyeHHs aKTHBHO HCIOJb3yeTcss HHGOpMalus H3 CETU
WNutepueTt, nns dyero obecrneynBaeTcsl AOCTYI MpenojaBaTeis U CTYJEHTOB K MHTEpHET-pecypcam

(MHTEpHET-TIOKIIFOYEHHE).

PA3JAEJI 3. TpeOoBaHusi K CaMOCTOSITEJIbHOH padoTe CTYJIEHTOB B PaMKaxX OCBOEHMS
AUCHUILTUHBI

CamocTtosartenbHas paboTa CTYAEHTOB — CI0CO0 aKTUBHOTO, LI€JICHANPABICHHOTO TPUOOpETECHUS
CTYIACHTOM HOBBIX JUIsl HETO 3HAHHM, yMEHUN U KOMIETCHIIUN 0€3 HEeMOCPEICTBEHHOTO y4acTUs B 3TOM
MPOLIeCCe MPErnoiaBaTeNei.

CamocTtosarenbHas paboTa Mo JUCHUILINHE SIBJISETCS €AUHBIM BUAOM pabOThI, KOTOPas MOKET
COCTOSITh 3 HECKOJIBKHX 3aJJaHHH.

Pa3paboTka maTtepuasioB Al CAaMOCTOSITENbHOM pabOThI CTYJICHTOB JIOJIKHA OCHOBBIBATHCS HA
TpeboBanusax [lonoxeHus 06 arrectanuu yueOHOM pabOThI CTYJIEHTOB MHCTUTYTA
(http://www.psysocwork.ru/524/).

MeTtoanyeckue peKOMeHAAIMH 110 BHINOJHEHHI0 CAMOCTOATEIbHOM padoThl

CamocTtosaTtenbHas paboTa CTyJEHTOB B paMKax Kypca «Marematnyeckue METO/Ibl B CIIEIIHATbHOM

O6pa3OBaHI/II/I>) ABJIACTCA Ba)XHBIM KOMIIOHCHTOM O6y‘-ICHI/I$I, HpI/IO6pCTeHI/I$I KYJIBbTYPHBIX, TUYHOCTHBIX U
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npo(ecCHOHANBHBIX ~ KOMIIETCHLUH,  MPEIyCMOTPEHHBIX  KOMIETEHTHOCTHO-OPUEHTHPOBAHHBIM
y4eOHBIM IIJIAHOM U paboyeil mporpaMMoil yueOHOM TUCIIUITITMHEIL.

[IpenycmoTpens! crneayromue Buabl 1 GopMbl yueOHOH AEATEIBHOCTH, KOTOPBIE OCYIECTBIISIOTCS
CTYJAEHTOM CaMOCTOSITEJIbHO B paMKax IJIaHA U3y4EHUs JaHHON y4eOHOM TUCIUIUIMHBIL:

- IOBTOPEHHE 3aKOHCIIEKTUPOBAHHOI'O y4EOHOIO MaTepuaa;

- YTEHHE U aHaJIu3 Y4eOHOI JIUTepaTyphl, a TAK)KE€ HaydHbIX MOHOTpaduil, )KypHalIbHBIX CTaTEH,
MHBIX ITyOnuKanuii mo nHpopMaTiKe, B TOM YHCIe, pa3MEIeHHbIX Ha IHTepHeT-caliTax;

- 3HAKOMCTBO C CalTaMU CHEHUATU3UPOBAHHBIX YUPEKICHUM WM OpraHu3alvid, MOJTy4YECHHUE
CBEJCHUI, HEOOXOUMBIX JIJIs1 YTITyOJI€HHOTO N3Y4YEeHHUs OT/AEIbHBIX aCTIEKTOB TEM Kypca HH(POPMATHKH;

- BBINOJHEHUE TECTOB U KOHTPOJBHBIX 3aJaHHUI C CAMOCTOSITENBHBIM AQHAIM30M COJACPKAHUA U
BBIOOPOM CIIOCOOOB pellIeHNUs] COLUATbHO-TPYAOBBIX IPOTUBOPEUUH, IPEATIOKEHHBIX MPEIO0/1aBATEIEM.

Brinonnenue 3amanuii npeaycMaTrpuBaeT BbIOOp BapuaHTa, KOTOPHIM MOCTaBlI€H B COOTBETCTBUE
HOMEpY CTY/IEHTa B CIIUCKE M0 KYpPHAIy [TOCEIIAEMOCTH U YCIIEBAEMOCTH (aKTUBHOCTH).

Odopmiienne caMocTOATEILHOM PadoOThHI:

Tutyneneiit guct. OOpazer; TUTYABHOTO JHCTa omnpezaensercs [lomoxenuem 00 aTTecTanuu

yueOHON pabOThl CTYJAEHTOB HHCTUTYTa, M ONYyOJIMKOBaH Ha cailTe WWW.PSYSOCWOrK.ru pasmen

«Y4ueOHBII mpo1ieccy / «caMoCTosITeIbHas paboTay.
VYcTaHaBIMBarOTCS CASAYIOMNE TPEOOBAHUS K 0(DOPMIICHHIO CAMOCTOSTEIILHON PabOThI:
- mapameTpsl crpaHunibl (210x297 mm) A4,
- UHTEpBaJl NOJYTOPHBIII;
- mpudt 12, TimesNewRoman;
- MOJIS CTpaHULBL: JIeBO€ — 2 CM, IIpaBoe — 1,5 cM, BepxHee — 2 CM, HUJKHEE — 2 CM.
- BCE CTPaHMUIIbI IOJDKHBI UMETh CKBO3HYIO HyMepaluio apabckuMu 1udpaMu B BEpXHEM MTPABOM

yriy.

3.1. 3agaHusi I CAMOCTOAITEIbHOWH PpadoThl MO Kaxaoi Teme (pasjgeny) YyuyeOHO-
TEeMATHYECKOI'0 IIaHa

CamocrosaTenbHas paboTa CTYIACHTOB B paMKax Kypca SBISIETCS BaKHBIM KOMIIOHEHTOM
oOyueHusi, MNPUOOPETeHUsS KyJAbTYPHBIX, JHYHOCTHBIX M MPO(ecCHOHANBHBIX KOMIIETEHIHH,
MPEeTyCMOTPEHHBIX KOMIIETEHTHOCTHO-OPHUEHTUPOBAHHBIM Y4Y€OHBIM IJIAHOM U pabodeil mporpaMmoit
MH(POPMATUKH.

[IpenycMoTpeHsI ciaenyromue BUAbI 1 GOpMBbI YUEOHOU NEeSITENEHOCTH, KOTOPBIE OCYIIECTBIISIOTCS
CTYACHTOM CaMOCTOSITENILHO B paMKax IIaHA U3y4eHUs JaHHOU y4eOHOU TUCIUTUIMHBI:

- TIOBTOPCHUC 3aKOHCIICKTUPOBAHHOT'O y‘{C6HOFO Marcpualia,
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-  YTGHHWE M aHaJIM3 Y4eOHOH IMTEepaTypbl, a TaKKe HAyYHbIX MOHOTpadHid, >KypHAIbHBIX
cTareil, UHBIX MyOIMKanui o UHPOPMATHKE, B TOM YHCIIe, pa3MELIeHHbIX Ha HTepHeT-caiiTax;

- 3HAaKOMCTBO C CalTaMM CHELMAIM3UPOBAHHBIX YUPEKICHUNM M OpraHU3alUl, IIOJy4CHHE
CBEJCHUI, HEOOXOUMBIX /7Sl YIIIyOJIE€HHOTO U3Y4EeHUSI OTAEIbHBIX aclleKTOB TeM Kypca HH()OPMATUKH;

- BBINOJHEHHUE TECTOB U KOHTPOJIbHBIX 33JaHUN C CAMOCTOSITEIbHBIM aHAJIN30M COJIEp’KaHUs U
BBEIOOpPOM  CIIOCOOOB  (popMaTHpOBaHWSI TEKCTOB WJIM DJEKTPOHHBIX TaONHIl, PEKOMEHJI0BAaHHBIX
IIPETOIaBaTENIEM.

BrinosiHenue 3aaHuii npeaycMaTrpuBaeT BbIOOp BapuaHTa, KOTOPbIN MOCTAaBJIEH B COOTBETCTBUE
HOMEpY CTYJEHTa B CIHUCKE M0 >KypHaly IOCEIIaeMOCTH M ycmeBaeMocTH (akTuBHOcTH). Kaxnoe
3aJlaHUE CJIEeIyeT BBINOJIHATh B COOTBETCTBHM CO CBOMM HOMEpPOM BapHaHTa (BapHaHTbl MEXIY
CTYACHTAMHM paclpeiessioTcss B COOTBETCTBHM C HOMEpaMH B IKypHaje TIOCEIaeMOCTH U
ycrieBaeMocTH).O0IIee BpeMss Ha W3ydeHHE W BBITIOJHEHWE 3a7aHuil ouyHOW (opmbl 0OyueHHs — 38
4acoB, /IS 3a09HOM (opMbI 0OyueHust —62 daca.

3amanue 1 (k Temam 1-5). Bocrnosp30BaBIIMCE HAYYHOW JIMTEPATypOd MM MaTepHaIaMu
MHTEPHET-CAaliTOB, 3aKOHCIEKTHUPOBAaTh OCHOBHbBIE AJITOPUTMBI KOMIIBIOTEPHON 00pabOTKH JaHHBIX
Hay49HOTO HCCIEJOBAaHUSA C TMOMOIIbI0 TporpamMmbl SPSS (BeUMCIIeHHE OMHMCATENBHBIX CTATHUCTHK,
MMOCTPOCHUE TaOJIUIl U TPadUKOB pacrpeaesieHuss 4acTOT, BhIYHCICHUE KOA(D(DHUIIMEHTOB KOPPEIISIIHH,
pelICHUE 3a1aul CPABHEHHUS JIBYX BHIOOPOK).

3aganme 2 (k Temam 1-5). Ha KOHKpeTHBIX MpHMepax II0OKa3aTh, B YEM 3aKIFOYAOTCS
npeumymiectBa craructuueckux nakeroB (SPSS, STATISTICA) wag 57eKTpOHHBIMH TaOIHIIAMH
MSExcel npu ananuse maHHbIX.J[JIs BBINOJHEHUs 3aJaHUsl CPABHUTH C TOYKH 3PEHHUS yaoOCTBa IS
nosib3oBarens 0Oy Tpoleaypy aHainusa (IMOCTpOCHHE TaOMuI] 4YacToT, COMNPSHKEHHOCTH,
KOPPETSAIUMOHHBIN aHanu3, t-kputepuil CThiofeHTa U Ap.) B Excel u B m000M M3 CTaTUCTHUECKUX
M1aKEeTOB.

3apanme 3 (k Teme 2). Jlisg 3amaHHBIX B BHJIE TaOJMIIBI pacrpeic/ieHUd HAHTH BBIOOPOYHBIC
XapaKTEPUCTUKU: CPEAHEE 3HAUCHUE, TUCIEPCUI0, CTAHJAPTHOE OTKIOHEHHE.

Pacnpenenenue 1.

3HaueHue NpU3HaKa Xi 1 2 3 4 5 6 10
Yacrotani 5 10 15 35 16 15 4

Pacnpenenenue 2.

3HaueHue NpU3HaKa Xi -5 -3 -1 1 3 5 7 9
YacroTani 19 47 22 6 1 2 2 1
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3ananme 4 (x Teme 3). IlocTpouTh rECTOrpaMMy M SMIUPUYECKYIO (QYHKIHUIO paclpeesieHus
pocra (B cM) BeIOOpOUHOH rpymmbl U3 N = 20 yenoBek s cienyromei Beioopku: 165, 158, 170, 180,
163, 171, 168, 174, 162, 177, 175, 166, 169, 179, 164, 170, 169, 167, 175, 181. C nomompio ¥>-
kputepust [lupcona mpoBepuTh TUNOTE3y O HOPMAJIBHOM pacIpelesieHHH H3y4aeMOTo MpHU3HaKa
(yposenb 3Hauumoctu o = 0,05).CHavana npoBeanTe HEOOXOAUMBIE PAacUeThl BPYUYHYIO U HOCTPONTE
TpeOyeMbie nuarpamMMmbl Ha Oymare. 3aTeM JUIsl TIOCTPOCHHUS SMIHMPHUYECKON (YHKIIMH pactpeaeIeHHs
BOCTIOJIB3YHTECh CPEICTBOM M3 MakeTa aHanm3a gaHHbIX Excel «['mcrorpammay, a mjisi mpoBEpKU
HOPMAaJILHOCTH pacnpeaesienus — popmyaamu Excel u cratucruueckoit pynxiueit Excel XM2TECT.
3aganue 5 (k Teme 4). IlogoOpare Hambosiee HMHTEpECHbIE LUTAThl U3 PEKOMEHIOBAHHOM
OCHOBHOH W JIOTIOJIHUTEIFHON JIMTEPATYPHl, HIUTIOCTPUPYIOMIHE TOT (DAaKT, YTO HAIMYHE CTATHCTUYECCKU
3HaYMMOM KOPPEJSIIHHA MEXIY IBYMs IEPEeMEHHBIMU HE BCET/Ia O3HAYaeT CyNIECTBOBAHUE NMPUYNHHO-
CIIEICTBEHHOM CBSI3U MeXAy HUMHU. JlId KaxIoro MpuMepa <JIOKHOW» KOppensluud MPHUBECTH
WCTHHHYIO TPUYNHY COBMECTHON M3MEHYHBOCTH ITEPEMEHHBIX.

3aganme 6 (k Temam 2-5). [IpoBecTH KOMITIEKCHBIH CTATHCTUYECKUN aHAIM3 TaHHBIX IICHXO0JIOT0-
MeJaroruyeckoro MCCleOBaHUs 3A0POBbIX yuamuxcd U ydamuxcsd ¢ OB3 (mo 10 manpumkoB u 10
JIEBOYCK B KaXKION TIpyIIE) ¢ HCmosib3oBaHueM mporpammbl MSEXcel. B pamkax wuccienoBaHus
CaMOCTOSITEIPHO CT€HEpUPOBATh JIaHHBIE COIMAIBHO-JAeMOTpaduuecKoro, OHOrpapuIecKoTo |
MICUXO0JIOTO-TIEeJarOTUYECKOT0 COJEPKaHUs (He MEeHee 5 NPHU3HAKOB IO JaHHBIM AHKETHPOBAHUS, HE
MeHee 5 MPHU3HAKOB MO JaHHBIM Yy4eOHON YCIIeBaeMOCTH M HE MEHee 5 MNPU3HAKOB IO JaHHBIM
MICUXOJIOTHYECKON JUarHocTuku). Jlanee npoBEeCTH CpaBHUTENBHBIM aHaIM3 MEXIy TpyInaMu
3I0pOBBIX ydamuxcs U ydaniuxcs ¢ OB3, 3aTem cpaBHUTENBHBIN aHAIN3 MEKIY IPYIIaMU MallbYUKOB
u neBouek. [IpoBecTu KOPPENSIUOHHBIN aHANW3 MO MOPSAKOBBIM M METPUYECKUM JTaHHBIM IO BCE
BbIOOpKe. [IpoBecTu aHamu3 cABUTrOB MO JaHHBIM ycreBaeMocTH. COCTaBUTH OTYET IO pe3ylibTaTaM
BBITIOJIHEHHOW paboThl C HCIOJIb30BAHWEM TAaOIUYHOTO M TpaHUuecKoro CIocOO0OB MpeAcTaBlICHUS
nHdopmanuu (MLUTIOCTPUPOBATh JUarpaMMaMy U TUIiesiaMu).

Bananue 7 (k Teme 7). IlpoBecTr aHanu3 pe3yibTaTOB COIMOMETPHYECKOTO HCCIICAOBAHHUS
y4yalmmxcsi Kjacca (CreHepupoBaTh JAHHBIE MO MOJOXKHUTEIBHBIM BBIOOpaM Jisi TPYIIBl HE MeHee 15
y4aluxcs) ¢ MOCTPOEHUEM COLIMOTPaMMBbI U MHTEpIIpeTalel MoydeHHO cxeMbl (rpada).

3ananue 8 (k Teme7). [IoArOTOBUTH KPATKOE 3CCE O MPAKTHKE HUCIOJIB30BAHUS KOHTCHT-aHaIN3a
B MICUXOJIOTO-TIeIar OTMYECKUX UCCIIeI0OBAaHUAX c U3J10KEHUEM MaTepHajoB
HaKOHKPETHOMIIPUMEPENPUMEHEHUSIKOHTeHT-aHATM3aTEeKCTOBIPUPELLICHUN PA3INYHbIX331aY,
BO3HHUKAIOIIMX B IMEJaroruke M mncuxojioruu. JKenaTeabHO JOMOJHUTH TEKCT MPE3eHTAL[MOHHBIM

MaTepuajioM, HArJISIAHO UJTFOCTPUPYIOIUM HanOoee HUHTCPCCHBIC PE3YJIbTAThI UCCIICAOBAHUS.
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3amanue 9 (k Teme 8). Mcnonb3ys MaTepraibl IEJArOTHYECKUX OTYETOB HIIH CTCHEPUPOBAHHBIC
JTAHHBIE, BBITIOJHUTE PErPECCUOHHBIN aHan3 (Ha 0a3e TUHEHHOW U HeJTMHEWHON Perpeccuu ¢ pacieToM
KOA(Q(QHIMEHTOB YpaBHEHHUS pPETrpPecCHd IO METOAYy HAMMEHBIIUX KBAJApPaToB) U TOCTPOUTE
MaTeMaTHYECKYI0 MOJIEb IMHAMUKH [T0Ka3aTelel yCreBaeMOCTH IKOJIBHOTO KJIacca B TEUEHUE ro/ia.
3amanue 10 (k Teme 8). [lo nanubiM Tabmuibl cpenctBamu MSEXcel cocraBbTe mporHo3 oiu
ycrieBaronux (yCIenrHo 0CBauBaloUINX HEOOX0IMMBIH 00beM 3HAHHUH 10 00pa30BaTEIBHON MTPOTPaMMeE)
neTeit u3 pasHeix kateropuit (3mopoBbix U ¢ OB3) Ha 2020 u 2021 roasl.
Kareropum ngereii | 2011 | 2012 | 2013 |2014 |2015 |2016 |2017 |2018 |2019
3/10pOBbIE 1€TU 71,7% | 75,3% | 78,1% | 79,6% | 80,2% | 76,8% | 78,4% | 77,3% | 75,4%
Heru ¢ OB3 67,6% | 65,9% | 66,3% |67,5% |68,7% |66,2% | 68,7% | 67,5% | 69,7%

JIy1st cocTaBiIeHHs POTHO30B BOCIIOB30BATHCS METOJIOM J00aBleHUs Ha TpaduK JMHUU TPEH/A.

[Tony4yeHHbIE TaHHBIE OKPYIIMTE 10 AECATHIX AOJEH IPOLIEHTA.

3.2. KpuTepuu o1leHKH pPe3yJbTATOB BbINOJHEHHS CAMOCTOSITEIbHO padoThI

OrneHka CcaMOCTOATENbHONW pPabOTBI OCYIIECTBIsIETCS B cOOTBeTCTBHHM ¢ [lojokeHuem 00
aTTeCTalluu y4eOHOUM pabOThl CTY/IGCHTOB MHCTUTYTA B paMKax Oa/IbHO-PEUTHUHTOBOM CHCTEMBI OLIEHKH
y4eOHOM pabOTHI CTYJCHTOB.

banner BPC npucBanBaroTCs CleIyronmM 00pa3om:

- 30 GammoB — camocTosiTebHAsE paboTa BHITIOJIHEHA B CPOK, B IMOJHOM OOBeMe, BCe pabOThI
JIOCTOMHBI OTIIMYHOM OIICHKH;

- 25 GaioB — caMocCTosITebHAsE paboTa BBIIOJHEHA B CPOK, B IMOJHOM 00BbEeME, BCe padOTHI B
CpeaHEM JTIOCTOMHBI XOPOIIEH OIEHKH;

- 20 6amoB — caMmocTosITeIbHAs padoTa BBIMOJIHEHA B CPOK, B MOJHOM oOBbeMe, Bce pabOThl B
CPEIHEM JIOCTOMHBI YIOBIETBOPUTEIBHOM OLIEHKH;

- 10 GamnoB — caMocTOsITeNIbHAs paboTa BBIOJHEHA B CPOK, B HE TOJJHOM o0beMe (HO He MEHee
75% 3amanuii), Bce pabOThI B CPEHEM JOCTOMHBI OLICHKU HE HIKE XOPOIIICH;

- 0 6aymoB — camocTosITeIbHAs pab0oTa BBHIITOJHEHA B CPOK, B ITOJTHOM MJIM HE TTOJTHOM 00beMe, BCe

pa6OTI>I B CpCAHCM JIOCTOMHBI Hey,HOBHeTBOpHTeHLHOﬁ OIICHKH.

PA3JIEJI 4. ®oH OLICHOYHBIX CPEICTB

4.1. MarepunaJbl, o0ecrneyMBalOIIMe MeTOJHYECKOe CONPOBOKIEHHE OLICHKH KavecTBa
3HAHUH N0 JUCHHUILINHE HA PA3JIMYHBIX ITANAX ee 0CBOCHHS

CamocrosTenbHas paboTa CTyJIEHTOB B paMKax JaHHOTO Kypca SBJISIETCS BaXKHBIM KOMIIOHEHTOM

O6y‘~IeHI/I${, puo 6pCTCHI/I}I KYJIbTYPHBIX, JIMYHOCTHBIX U HpO(I)CCCI/IOHaJIBHBIX KOMHCTGHHHﬁ,
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MPEIYCMOTPEHHBIX KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIM YYEOHBIM IUIAHOM W pabodeld mporpammoit
y4eOHOM TUCIUTUTAHBL.

[IpenycmoTtpens! crneayrone BUabl 1 (GopMbl yueOHOH NESTETbHOCTH, KOTOPBIE OCYIIECTBISIFOTCS
CTYJAEHTOM CaMOCTOSITEJIbHO B paMKax IJIaHA U3y4EHUs JaHHON y4eOHOM TUCIUIUIMHBIL:

- IOBTOpPEHHE 3aKOHCIIEKTUPOBAHHOI'O y4EOHOI0 MaTepuaia;

- YTEHHE W aHaJIu3 y4eOHOU JIMTepaTyphl, a TaKKe HAyYHBIX MOHOTpadul, )KypHAIBHBIX CTATEH,
WHBIX ITyOnuKanuii mo nHpopMaTHKe, B TOM YHCIe, pa3MEIeHHbIX Ha IHTepHeT-caliTax;

- 3HAaKOMCTBO C CalTaMM CHEHUAIM3UPOBAHHBIX YYPEKIACHUNM M OpraHU3alvid, IOJIydEHHE
CBEICHUI, HEOOXOUMBIX JIJIs1 YIITyOJI€HHOTO U3y4eHHs OTAENbHBIX aCIIEKTOB TEM Kypca MH(OPMATUKY;

= BBIIIOJHCHUC TECTOB U KOHTPOJBbHBIX SaI[aHI/IfI.

4.2. TlepeyeHb KOMIETEHIHIT ¢ YKa3aHHeM 3TanoB uX GopMUPOBaHHS B MpoIlecce OCBOECHUS

AUCHMILINHBI
Tema (pa3aes) IUCUMIIIIMHBI Komnerenuuu
(yka3bIBaeTcs HOMEp TEMbl, HA3BAHHUE) 10 M CUHUILIHHE
Tema 1. OCHOBHBIE NOHSTHUSI MATEMATUYECKOW CTATUCTUKH YK-1
Tema 2. U3Mepenus u mkanel. OnvcarenbHas CTaTUCTUKA YK-1
Tema 3. Cratuctuyeckasd mnpoBepka rumnore3. IIpoBepka HOPMaIbHOCTH YK-1
pacnpeeneHus
Tema 4. XapakTepUCTUKU B3aUMOCBS3U TPU3HAKOB YK-1
Tewma 5. Pemmenue 3agaun cpaBHEHUS BBIOOPOK YK-1
Tema 6. Kpatkuii 0030p MHOTO(QYHKIITMOHATBHBIX METOJIOB CTaTHCTHYECKOTO YK-1
aHaJIM3a TaHHBIX
Tema 7. KoHTeHT-aHAIN3 TEKCTOB. DJIEMEHTHI TeOpun rpadon YK-1
Tema 8. MaremaTuyeckue MOJEIN U METOJIb TPOTHO3UPOBAHUS VK-1

4.3. Onucanue ¢opM arTecTallMd TEKYIIero KOHTPOJISI YycneBaeMoCTH (Py0e:KHOIo
KOHTPOJIA) M MTOr0OBOr0 KOHTPOJIA 3HAHUI MO JMCHMILVIMHE (MPOMEKYTOYHOH ATTeCTAllUHM 10
JUCIHHIINHE)

Texkymmii KOHTPOJIb YCNEBA€MOCTH TPOBOJIUTCS HECKOJIbKO pa3 B TeueHue cemectpa (Io
UTOTaM Ka)JI0ro MOJYJIsl) M OCYHIECTBIISIETCA B CIEAYIOMNX hopMax:

- KOHTpOJIbHAs paboTa;

- YCTHBIN OTBET;

- TECTUPOBAHHUE.

Konkpernas ¢opma mpoBeneHHs OIICHKM YpPOBHS 3HAaHUM CTYJEHTOB IO JUCIMILTHHE
«MaTtemMaTH4eCcKhue METOAbl B CIENHATbHOM O0Opa30BaHUM» OMpENeNseTcs MpernojaBaTeieM |

AOBOJUTCA OO CBCACHUSA CTYACHTOB HaA IICPBOM 3aHATUH.
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KoHTposbHBIE MEpONpHATHS MO TEKYLIEMY KOHTPOJIIO 3HaHUH (yCIeBaéMOCTH) CTYACHTOB

IMPOBOAATCA B 4aCbl, OTBCACHHLIC JJIS1 U3YYCHHUA AUCHUIIJINHBI.

IIo JUCHUIIIIMHC «MaremaTtuueckue METOAbI B CIICHMAJIBHOM 06p330BaHI/II/I>> TCKyHlasa arreCralus

MIPOBOJIUTCS B TEUEHUE ceMecTpa B (popMe KOHTPOJIBLHOU pabOThI, ONIPOCa U TECTUPOBAHHSL.

Tect MmunumaabHOi kKoMnereHTHOCTH (TMK)

[IponomxurensHocTh TecTa: 40 MUHYT.

3auet — 10 nmpaBUIBHBIX OTBETOB U OOJIBIIIE.

Tect cocrout u3 2 BapuaHToB 10 18 BorpocoB. BapruaHTel He cMeIINBaTH.

[IpentectoBoe BcTymienue: «Tect coctoutr wu3 18 BompocoB. Ha BeImonHeHue Tecta

otBoautTcss 40 mMuHyr. Ha kaxknplii Bompoc Hajao BBIOpaTh TOJIBKO OJWH MpPaBWIbHBIM BapuaHT

oTBeTa. TecT cuMTaeTcs YCHEUIHO MpOWAEHHBIM, €CIU NPaBHJIbHO OTBETUTE MUHUMYM Ha 10

BOIIPOCOBY.

Bapmuanr 1.

1. Mexny aByms nepeMeHHbIMU X1 1 X2 Obl BBIYMCIIEH KOAIPOUIMEHT JTUHEHHON KOppeIsaunun

r =-0,55. Kakoit MOXKHO CIEJIaTh BBIBOJ?

a.

o

- ® o o

2.

Mexy mepeMeHHBIMU CYIIECTBYET MpsSiMasi B3aUMOCBSI3b
Mexy mepeMeHHBIMU CYIECTBYET 00paTHasi B3aUMOCBSI3b
Mex 1y nepeMEeHHBIMHU HET JIMHEHHOM B3aUMOCBSI3U

BriBo OyneT 3aBUCETh OT KOJWYECTBA HAOIIOICHUI

BriBo OyneT 3aBUCETh OT BBIOPAHHOTO YPOBHS 3HAYUMOCTH 0

BriBoj OyneT 3aBUCETh OT KOJIMYECTBA HAOIIOACHHM U BEIOPAHHOTO YPOBHS 3HAYMMOCTH *

Bocnons3oBaBmuchk HpHBCHCHHOﬁ HHXKE Ta6HHHeﬁ, OIpeaAciInTe KPHUTHYCCKOEC 3HAUYCHUC

ko3¢ duIMeHTa JMHEHHON KOPPEISINK, €ClU MePeMEeHHbIE U3MepeHbl B 27 HaONIONEHUAX, a YPOBEHb

3HauuMocTu paseH 0,05.

Tabnuia KpUTUYECKUX 3HAUYEHUHN BRIOOPOUHOTO KOIPPHUIIHEHTA TUHEHHON KOPPENIHH

n o= o= n o= o=
0,05 0,01 0,05 0,01
10 0,632 | 0,765 20 0,444 | 0,561
11 0,602 | 0,735 21 0,433 | 0,549
12 0,576 | 0,708 22 0,423 | 0,537
13 0,553 | 0,684 23 0,413 | 0,526
14 0,532 | 0,661 24 0,404 | 0,515
15 0,514 | 0,641 25 0,396 | 0,505
16 0,497 | 0,623 26 0,388 | 0,496
17 0,482 | 0,606 27 0,381 | 0,487
18 0,468 | 0,590 28 0,374 | 0,478

19

0,456 | 0,575 29 0,367 | 0,470
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. 0,374

. 0,381 *

. 0,482

. 0,487

. 0,606
0,623

= ®© o O T D2

3. ©ynkmust MS Excel TTECT pmana pesynberart, paBabiii 0,048. 910 03Ha4aeT, 4to
a. KOppeJsIus MeKTy IEpeMEHHBIMU He3HAYNMa
b

. MEX]ly IEPEMEHHBIMM CYIIECTBYET MPsIMasi B3aMMOCBSI3b

(@]

. pa3nuuMs MEXIY CPETHUMHU 3HAYCHUSIMU HEJIOCTOBEPHBI

d. CymecTByIOT IOCTOBEpHBIC pa3jiMuMsi MEKIY CPEAHHMHU 3HAYCHHSIMH, YPOBEHb 3HAYMMOCTHU
pasen 0,01

€. CYIIECTBYIOT JIOCTOBEPHBIC DPA3THUMS MEXKIY CPEIHUMU 3HAYEHUSMH, YPOBEHb 3HAYMMOCTHU
pasen 0,05 *

f. TmoKa Henb3sl cAeNnaTh BHIBOJ O PA3IUUHIX MEXKY CPSIHIUMHU 3HAUCHUSIMH

4. B onmHoM Kiacce B TEUEHUE TroJa MPOBOAWINCH 3aHATUS IO Pa3BUTHIO TBOPUYECKUX
crocoOHOCTEH (9PKCTIEpUMEHTAIbHAS TPYyIIa), a B JAPYroM Kjacce — HeT (KOHTpoJbHas Tpymma). B
KaXKJ0M U3 rpynn ObUIM 3aMepeHbI MOKa3aTeal TBOPUECKUX CIIOCOOHOCTEH /10 U MOCIie SKCIIEPUMEHTa, U
ObUTH BBIYMCIICHBI COOTBETCTBYIOLIUE CpeAHME 3HaueHUs. Jlo dKcriepuMeHTa TBOpPUYECKUE CIIOCOOHOCTH
KJIACCOB B CpeHEM OBLIM OJIMHAKOBBI, U U€PE3 IO/l B KOHTPOJIBHOM I'pyIIle TBOPUYECKHUE CIIOCOOHOCTH HE
m3menuauck. Kakoit ¢ynkumeir MS Excel BwI Bocmosibdyerech mjig OHEHKH 3(PPEKTHBHOCTH
Pa3BHUBAIOIINX 3aHIATHI B SKCIIEPUMEHTAIBLHOM rpymie?
KOPPEJI
. CP3BHAY
CTBIOAPACII
. CTBIOAPACIIOEP

o o

o o

e. TTECT (3nauenue aprymenrta THII paBho 1) *

f. TTECT (3nauenue aprymenta TUII paBHoO 2)

5. INomyuenst gannapie 00 1Q yuyeHnkoB onHOro U3 kiaccoB rumHaszuu (30 yen.) u gaHHbie 00 1Q
WX POBECHHUKOB — YYaIUXCS OJHOTO M3 KiaccoB oOmIeoOpasoBarenbHON mIKOIbl (Toxke 30 uen.).
TpeOyercss BBIACHUTH, €CTh JU pa3IHuds MEXKIy WHTEIUIGKTOM THUMHA3MCTOB U  y4alluxcs
obmieo0pazoBarenpHOro Kiacca. KakuM METoI0M MaTeMaTH4eCKOW CTATHCTUKH BBl BOCTIOJB3YeTECh?

a. KOppeJ'IHL[I/IOHHLIM AHaJIN30M
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. PerpeccuonHbIM aHaIM30M

. MeToioM HauMEHBIINUX KBaIpaTOB
. t-xpurepuem CtpronenTa *

. @aKTOPHBIM AHAIU30M

. bermo IMPOBCACHO UCCJICAOBAHUC, B KOTOPOM MYKYHMH M XCHIIWH CIIpallnBaliu, Kako¥ HAIIMTOK

OHU TPEANOYUTAIOT: TENCU-KOIY WM KOKa-kKoiay. TpeOyercs, ucmons3ys cpeactBa MS Excel,

MOCTPOUTh TAONHIy, B KOTOPOW B TIPOIICHTHOM COOTHOIICHHHM CpPaBHUBAIUCH OBl MPEIIOYTCHUS

MYK4H

a.

=3

a2 o

7.

H u xkeHuH. Kak Oynet Ha3piBaThes B Excel ata Tabnuma?
[IponenTrib

Pensuunonnas Tadauna

Csoanas Tabmmia *

Crmcok

Tabnuia conpsiKEHHOCTH

Tao0mmia yacToT

Kakas u3 NEPCUUCIICHHBIX HWXXE MPOTrpaMM HCIHOJB3YCTCA HCKIIOYUTCIBHO I COCTaBJICHUSA

nemMorpaduIecKux MporHo30B?

a
b
c
8

. STATISTICA

. SPSS

. RUP *

. B kakoii mkaie MMpEACTAaBJICHO TAaKOC HM3MCPCHHEC KaK YIHOPAAOYHMBAHHUEC HCIBITYEMBIX IIO

BpPpEMCHU PCIICHUA TECTOBOM Saﬂa‘ll/l?

S

© ® o o

WNHurepBanpHas mkana
HomuHanpHas mkana
[TopsinkoBas mkana *
[[Tkana HanMeHOBaHU I
[[Tkana paBHBIX OTHOIIIEHUI

. B kxakoi mikane NpeaACTaBJICHO TAKOC H3MCPCHHC KaK aKa,I[eMI/I‘leCKI/Iﬁ cTaryc (aCCI/ICTCHT,

CTapIluii MpenojaBarenb, A0LEHT, Mpodeccop) Kak Mepa MpoABMKEHUS O Ciyxoe?

a. MHuTepBanpHas mkana
b.

C.
d.

e.

Homwunansuag mkana
[TopsinkoBas mkana *
[ITxana HauMeHOBaHUH

[IIxayia paBHBIX OTHOIICHUI

10. K kauecTBeHHOMY U3MEPEHUIO OTHOCHUTCH ...
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HWHTCpBaJIbHAA IIKaJIa

o o

HOMUWHAJIbHAS IKana *

C. OpJIuHaJIbHAs LIKala

d. mopsiaKoBas mikana

€. IIKaJla PaBHBIX OTHOLICHHUU

11. Kakast u3 nepeyuciIeHHbIX HUXE MEPBUYHBIX ONUCATENIbHBIX CTATUCTUK HE SBISETCS MEpoi
LEHTPATBHON TeHICHIIUH?

a. Hucnepcus *

b. Menuana

Cc. Mona

d. Cpensnee

12. Touku, KOTOpBIE NENAT YMOPSJAOYEHHOE IO BO3PACTAHWIO MHOXKECTBO HaOMOACHWH Ha 4
paBHBIE 110 YUCIEHHOCTH YacTH — 3TO ...

a. KBapTWiIH *

b. mennans!

C. TPOLEHTHIN

d. skcmece

13. Henapametpuueckum ananorom t-kpurepusi CTbroIeHTa AJisi HE3aBUCUMBIX BHIOOPOK SBJISETCS

a. y’-xpurepus Inpcona

b. kpurtepuii Bunkokcona

C. Kputepuii JIuBuHa

d. xpurepuiit Manna-Yurau *

e. kputepuid Oumiepa

14. Nmetotcsa nanubie o pesynbratax EI'D mo marematuke 30 BBIMYCKHUKOB MaTEeMaTHYECKOTO
munesi, 30 BBIMYCKHUKOB JIMHIBUCTUYECKONW rumMHa3ud M 30 BBIMYCKHUKOB 00I1€00pa3oBaTeIbHON
Kokl TpeOyeTcs BBIAICHUTD, PA3TUYAIOTCS JI B CPEIHEM Pe3yNIbTaThl yYaAIIUXCsl TPEX Pa3HbIX IIKOJL.
Kakum MeTooM MaTeMaTHueCKON CTaTUCTUKUA HEOOXOIUMO JUIS STOTO BOCHOJIB30BATHCS?

a. t-xkpurepuem CrbrozneHTa

b. ucriepcoHHBIM aHATH30M *

c. KnactepHbpIM aHanM3oM

d. KoppensiuoHHbIM aHATH30M

e. Kpurepnem ManHa-YutHu

f. dakTOpHBIM aHAIHU30M

15. SBnsieTcst 1 KOppENSLUOHHAS IIesi1a OPUEHTHPOBAHHBIM I'padom?
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a. Ja

b. 3aBucuT oT 331auN

c. mer *

16. HccnenoBarenb ¢ MOMOIIBI0 KOHTEHT-aHAIM3a TMPOBOAWUT CPAaBHUTEIBHBIM aHAIN3 JBYX
TekcToB. B mepBom Tekcre anmuHoi B 2000 cnos cinoBa u3 kareropun «AI'PECCUBHOCTD) (6urts,
IPO3UTh, 371004, IOIPOM U T. J.) BCTPETUIIUCH 25 pa3, a BO BTOpoM TekcTe anuHoi B 6000 cnos — 75 pas.
Kakoii Mo>xHO crienatb BbIBOA?

a. IlepBslii TekcT siBIsETCS OOJIee arpeCCUBHO OKpAallleHHBIM, YEM BTOPOH.

b. o cremneHu arpecCMBHOCTH TEKCThI HE pa3invaroTcs. *

C. Bropoii TekcT siBisieTcs 6oJiee arpecCUBHO OKpPALIEHHBIM, Ye€M IEPBbI.

17. IlycTe cocTOsiHME COLMANbHONW CHUCTEMBl XapaKTepU3yeTcsl HEKOTOpoil mepeMeHHoll X u
HEKOTOPBIM YIPABJISIOLUIMM ITapaMETPOM L, U3MEHEHHE KOTOPOTO BIUsAET Ha nepeMeHHyto X. CKopocTh
M3MEHEHHUs NepeMeHHOI X BO BpeMeHH 3a/aeTcs AU pepeHuanbHbpIM ypaBHEHUEM BUAA:

dX/dt= (X, p).

KakoBo ycioBue cTalinoHapHOTO paBHOBECHS CUCTEMBI?

a. dX/dt=0~*

b. dX/dt= a, ramea— HekoTOpAs MOCTOSHHAS BETHYHNHA

C. n=0

d. X=X

18. Kakas ¢ynkuus MS Excel ncnonp3yeT MeToJ HaMMEHBIIHMX KBAaIpaTOB Ul MOCTPOEHHUS
JIMHUY TPEH/A U BBIYNCIICHUS IPOrHO3HBIX 3HAYECHUI?

KOPPEIJI
CP3HAY
CTBIOAPACII
BEPOATHOCTD
TEHAEHLMA *
TTECT

S

- ® o o

Bapmuanr 2.

1. Mexny nsyms nepeMeHHbBIMH X1 1 X2 OblT BbIYMCIEH KOA(PPULIMEHT JTUHEHHON KOppensuu
r = 0,48. Kakoit MOXHO cAeJIaTh BEIBOA?

a. Mexny nepeMeHHBIMHU CYILLIECTBYET IpsIMasi B3aUMOCBS3b

b. Mexny nepeMeHHBIMH CYIIECTBYET 00paTHast B3aUMOCBSI3b

C. Mexnay nepeMeHHbIMU HET JIMHEMHOW B3aUMOCBSI3HU
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e.

f.

2.
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BriBo OyieT 3aBUCETh OT KOJIMUECTBA HAOTIOACHHIA
BriBo OyneT 3aBHCeTh OT BEIOPAHHOTO YPOBHS 3HAYMMOCTH O
BriBo OyeT 3aBUCETh OT KOJIMUECTBA HAOIIOACHHIA U BELIOPAHHOTO YPOBHS 3HAYMMOCTH *

Bocnonp3oBaBUINCh NPUBEICHHONW HMKE TaONMIIEH, OINPEAETUTe KPUTUYECKOE 3HAYCHHE

Kod(hdUIMeHTa TUHCHHON KOPPEISIIAK, €CITU MePEMEHHBIC U3MEPEHBI B 22 HAONIOJICHUSAX, a YPOBEHBb

3Hauyumoctu paseH 0,01.

Tabnua KpUTHYECKUX 3HAYCHUI BRIOOPOYHOTO KO3(D(DUIIMEHTA JIMHEHHON KOpPeIsuu

n 0a=0,05|a=0,01 n oa=0,05|0=0,01
10 0,632 0,765 20 0,444 | 0,561
11 0,602 0,735 21 0,433 | 0,549
12 0,576 0,708 22 0,423 | 0,537
13 0,553 0,684 23 0,413 | 0,526
14 0,532 0,661 24 0,404 | 0,515
15 0,514 | 0,641 25 0,396 | 0,505
16 0,497 0,623 26 0,388 | 0,496
17 0,482 0,606 27 0,381 | 0,487
18 0,468 0,590 28 0,374 | 0,478
19 0,456 0,575 29 0,367 | 0,470
a. 0,423
b. 0,433
c. 0,537 *
d. 0,576
e. 0,602
f. 0,708
3. @ynkuus MS Excel TTECT mana pesynbrat, paBnbiii 0,10. 310 03Havaer, 4to
a. KOppessius MeXy IepeMEeHHbIMU HE3HAUNMa
b. Mexay mepeMeHHBIMH CYIIECTBYET MPsiMasi B3aUMOCBSI3b
C. pa3nuuusi MEX]y CPEeIHUMHU 3HAYCHUSIMU HEIOCTOBEPHBI *
d. cylIecTBYIOT JIOCTOBEPHBIC Pa3IMuMs MEXIY CPEIHUMH 3HAYCHHUSMH, YPOBEHb 3HAYUMOCTH
pasen 0,01
€. CYIIECTBYIOT JOCTOBEPHBIEC PA3NHUMA MEXKAY CPEOHUMHU 3HAYEHUSMHU, YPOBEHb 3HAUMMOCTH
pasen 0,05
f. moka Henb3s caenaTh BEIBOM O PA3IUUUAX MEXKY CPSAHUMHU 3HAUCHUSMHU
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4. C rpynmoii aereit ObUT IPOBEAECH TPEHUHT MO CHIKEHUIO TPEBOKHOCTU. Y KaKJIOro peOeHKa
ObLI 3aMepeH YPOBEHb TPEBOXKHOCTH JI0 U TOCIJIE TPEHHUHTa, a TaKKe ObUI BBIUMCICH CPEIHUH yPOBEHB
TPEBOXKHOCTH B TPYIIIE JI0 U Mociie TpeHuHra. Heo6xoaumo orieHuTh 3 hekTuBHOCTh TpeHuHra. Kakoit
¢bynkuueit MS Excel BbI 17151 3TOTO BOCTIONB3yeTech?

a. KOPPEJI
. [IMPCOH
c. CTBIOZAPACII
d. CTBIOJAPACIIOBP

jox

e. TTECT (3nauenue aprymenra TUII pasno 1) *
f. TTECT (3nauenue aprymenta TUII paBHO 2)

5. [lomyuensl JaHHBIE O TOAOBOM J10X01€e 150 Uil ¢ BRICIIUM 00pa30BaHUEM U O TOJIOBOM JOXOJI€
158 nui, He uMeromMX BhIclIero oOpa3oBaHMs (Bce MPOKMBAIOT B OJHOM U TOM ke peruone PdD).
TpeOyeTcst BBISCHUTB, €CTh JIM Pa3udhs B JIOXO0JaX y JIFOJIeH ¢ pa3HBIM YpOBHEM 00pa3oBaHus. Kakum
METOJ/IOM MaTeMaTHYECKOW CTATUCTHKH BBI BOCTIOJIB3YeTeCh?

a. KoppensunoHHBIM aHAIH30M

b. PerpeccHoHHBIM aHATH30M

€. MeTo10oM HaUMEHBIINX KBAPaTOB

d. t-xpurepuem CrpronenTa *

€. dakTOpHBIM aHAIU30M

6. B xo/1e COIMOIOTHYECKOT0 OIpoca TEJIE3PUTEISIM ObLI 3a7aH BOIPOC O TOM, KaKOW KaHall OHH
MPEANOYNUTAIOT CMOTpeTh. HeoOxomumMo ObLIO BHIOpaTh OAWH M3 MPEIIOKEeHHBIX O0TBeTOB (Poccus,
[Tepsorit, HTB u np.). TpeOyercs Ha ocHOBE NaHHBIX ompoca nmoctpouts B mporpamme STATISTICA
TaONMITy, COACpIKAITyI0 MH(GOPMAIIMIO O MPOIEHTHOM paclpeAeiCcHUH OTBETOB TEle3pUTeNei (Kakoi
MIPOLIEHT PECIOHACHTOB MPEINnounTaeT Kaxablili u3 kananoB). Kak Oyner nHaspiBathesi B STATISTICA
3ra tadiauua?

IIponenTrib

o &

Pemstiinonnas rabnuia

Csojauas Tabnura

o o

Coucoxk

®

Tabnuua conpsyKeHHOCTH

=h

Tab6nuua yactot *

7. Kakas u3 NEPCUUCIICHHBIX HUKC NPOTpaMM HE SABJISACTCA CHCLII/IaHH3HpOBaHHOﬁ mnpor paMMOﬁ

HJI COCTAaBJICHUA I[eMOI"pa(I)I/I‘{eCKI/IX HpOFHO3OB?
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DemProj

. Spectrum
. SPSS *

. B xakoii mkasne nmpeacTaBiIeHO TaKoe U3MEPEHHE KaK BpeMsl pelleHus] TECTOBOM 3a1aun?
. MHTepBanpHas mkana

. HoMunanpHas mxkama

. OpaunanbHas mKamza

. IlopsakoBas mkana

. lIkana paBHbIX OTHOIIEHUH *

B kakoil mikane npeacTaBiI€HO TaKOe M3MEpEeHHE KaK aKaJeMUYecKUil cTaryc (aCCHCTEHT,

CTapIlUi IpenojaBaresb, JOLEHT, Ipodeccop) KAk yKazaHHe Ha MPUHAIIEKHOCTh K COOTBETCTBYIOIIEH

KaTeropuu?

a.
b.
C.
d.

e.

WHTtepBanpHas mkaia
HomunansHas mkana *
OpauHanpHAs mIKana
[TopsnkoBas mikana

[IIxana paBHBIX OTHOIIEHUIA

10. K xadecTBEHHO-KOJIMYECTBEHHOMY U3MEPEHUIO OTHOCHUTCH ...

a. MHTEpBaJbHAs IIKaJIa
b.

C.
d.

e.

HOMMHAJIbHAs HIKajia
IOopAAKOBAs IIKAJIA *
IIKaJia HauMEHOBaHUM

IIKaJIa paBHbIX OTHOIIICHUH

11. Kakag wu3 MNECPCUUCIICHHBIX HMIKC IICPBUYHBIX OIIMCATCIBbHBIX CTAaTHUCTUK HC ABJIACTCS Mep0171

U3MEHYUBOCTU?

a.
b.
C.
d.

Hucnepcus
Moga *
Pasmax

CTaHI[apTHOG OTKJIOHCHHUC

12. Touku, KOTOpbIE JENAT YINOPSJOYCHHOE 0 BO3PACTAHMIO MHOXECTBO HaOmozeHuit Ha 100

PaBHBIX IO YUCJICHHOCTHU JacTen — 3To ...

a.
b.

KBapTHUJIA

MCIHNaHbI



C.
d.
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MpOoLEeHTIIH *

OKCHECC

13. HenapamerpuueckuM aHanorom t-kputepusi CTbIOJICHTa JJ1s1 3aBUCUMBIX BEIOOPOK SIBIISICTCS

a. y?-xputepus [lupcona
b.

C.
d.

e.

Kputepuii Bunmkokcona *
Kkpurepuii JIuBuHa
Kputepuii MaHHa-YUTHH

Kkputepuii Ounepa

14. VmeeTcst cTaTUCTUKA 3a TOCIETHUE 15 JIeT Mo YMCITy MSITHUKIACCHUKOB, HEYCIEBAIOIIUX I10

PYCCKOMY SI3bIKY, a TaKKe I0 YHCIy MSITUKIACCHUKOB C HapyIIEHUSAMM IMpoliecca (OpMHPOBAHUS

npou3BoiapHOTO BHUMaHus (¢ CJBI' mnu CJIB) m uMerommux HEMOJHOIEHHBI HaBBIK YTCHHS.

N3BecTHO, 4TO €CTh JIMHEWHAs CBSA3b MEXJY YHCIOM JETEH, HEYCHEBAIOIINUX IO PYCCKOMY S3BIKY, U

gucnom aereid ¢ CIABI unu C/IB, a Taxke Mexay YUCIOM JeTel, HeyCIEBAIOIIUX 10 PYCCKOMY f3BIKY,

Y YKCJIOM JIeTeH ¢ HEeMOJHOLEHHBIM HaBbIKOM uTeHHs. TpeOyeTcs HalWTH Heu3BecTHbIE KOI(DPUIINEHTHI

YpaBHCHUA oToM cBs3U. Kakmm METOJ0M MaTeMaTUYECKOM CTaTUCTUKH HY>XHO JId 3TOro

BOCIHOJIL30BATHCS?

T &

- ® o o

t-xputepuem CThrofeHTa
JlucriepCMOHHBIM aHATM30M
Knactepapsim aHanuzom
KoppensiuoHHbIM aHaIM30M
PerpeccnonnsiM ananuzom *

(DaKTOpHBIM adHaJIN30M

15. Unenos HEKOTOPOI'0 TPpyAOBOI'O KOJIJICKTHBA CIIpalllMBaId, K KOMY U3 KOJIJICT OHU O6paTI/IJ'II/ICB

OBl 3a IIOMOIINBIO MJIM COBCTOM IIO pa60quy BOIIPOCY. Ilo pe3yibTaTtaM 3TOro ornpoca ObL1a IMOCTPOCHA

conuorpamma, CXEMAaTU4YCCKHU OTpaKarouias MpCAIOYTCHNA COTPYAHUKOB. SIBnsercs JIA

MOJIy4E€HHAsICOIIMOTPaMMa OPUEHTHPOBAHHBIM rpadom?

a.
b.

C.

na *
3aBHUCHUT OT 3a1a4Yn

HCT

16. HccnegoBaTens ¢ IOMOIIBI0 KOHTEHT-aHAIM3a IMPOBOAUT CpaBHI/ITeJ'ILHHﬁ AHAJIU3 JIBYX

TekcToB. B nepBom tekcre mimHoi B 8000 cnoB cinosa u3 kateropuu «[IO3UTHUB» (n00pblii, HeXHBbIH,

TEIUIO, IIYTKA, SICHBIM U T. A.) BeTpetunuck 80 pa3, a Bo BTopoM Tekcte anuHoi B 2000 cnoB — 42 pasa.

Kaxkoit MoxHO caenats BBIBOI?
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a. IlepBslii TekcT sBIsAETCS OOJIee TOBUTUBHO OKPAIICHHBIM, Y€M BTOPOIA.
b. Ilo cTeneHu MO3UTUBHOCTU TEKCThI HE Pa3IHYAIOTCS.

C. Bropoii TekcT siBsieTcst 0oJiee TO3UTUBHO OKPAIICHHBIM, YeM TEPBBIH. *

17. JIns MonenupoBaHus TIOBEACHUS COIMAIBHON CHCTEMBI MCIONB3YIOTCS MU depeHInaIbHbIe
YpaBHEHUS € YIPaBIISIIOIIUMHU [1TapaMeTpaMu, IOTOMY UTO...

a. /IS TAKUX YpaBHEHHUH BO3MOXKHBI Ouyprarum *

b. y Takux cHCTEM CYIIECTBYET YCTOWYMBOE COCTOSHUE PABHOBECHS

C. 3TO MO3BOJISIET HAXOAUTh PABHOBECHE CUCTEMBI

d. 3TO MO3BOJIAET OJTHO3HAYHO TPENICKA3bIBATh OYAYIINE COCTOSIHUS CUCTEMbI

18. Uro Taroe R? na rpaduxax MSEXcel, Ha koTopbIe 106aBIeHb TMHUHI TPeHa?

a. KBanpar xoadduiirenta Koppensiiuy Mexay epeMeHHbIMU

b. BennurHa DOCTOBEPHOCTH ammpoKcHMaiuu (dem Ommke K 1, Tem Jydine JHHUS TpeHIa
OOBSCHSIET JaHHBIC)

C. Benmmunna nocroBepHocTH anmpokcumaruu (ecimu menbie 0,05, To JUHHS TpeHIa XOPOIIOo
0OBSCHSIET JaHHBIC)

d. Koaddumment tpenaa

€. YpOBEHb 3HAYUMOCTH

f. IIporHo3 Ha 3aJaHHOE KOJIMYECTBO €IUHMII BIIEPET

Hpomeofcymounaﬂ ammecmauuna 110 OUCHHUIIIMHE SABJIACTCA HTOTOBOM HpOBCpKOﬁ 3HAaHUM H
KOMHGTCHHHﬁ, IMOJIYYCHHBIX CTYACHTOM B XOJA€ U3YYCHHUA NUCHUILINHBI.

HpOMe}KYTO‘IHaH arreécraudsa 10 AUCHUIIIIMHE IIPOBOAUTCA B BHIAC 3a4ycTa. HpOMe)KYTOIIHaH
arreécrauusa IMpoBOAUTCA B COOTBETCTBUU C Tpe6OBaHI/I${MI/I ITonoxxenus o6 arrecranuu yLIe6HOI71 pa6OTBI

CTYACHTOB MHCTUTYTA.

4.4, TunoBble KOHTPOJbHbIE 32JaHUSI UJIH UHbIE MaTepUAJIbl, HEOOXOAUMbIE Il OLEHKHU
3HAHUI, yMeHHUI1, HABBIKOB, XapaKTePU3YIOLIUX ITANbI GOPMHUPOBAHUS KOMIIETEHIIHI B IMpolecce
OCBOCHUS THCHMILINHBI

IIpuMepHBIe BONIPOCHI K 324eTy

1. Ponp maremaTuku B crenuaibHOM 0OpazoBaHuu. KpaTkuii 0630p MareMaTH4eCKUX MO/JIeNnen
Y METOJIOB, UCIIOJIb3YEMBIX B CIEIIUAIIEHOM 00pa30BaHHUU.

2. TlporpammHoe obecrieueHne, UCIOIb3yeMOe B COIIMOTYMAHUTAPHBIX HAYKAaX.

3. OCHOBHBIE MOHATUS MATEMATHUECKON CTATUCTHKHU.

4. Bunel pacnipenenenuil. HopmanbHoe pacnpeneneHue cirydaitHOW BEIIUYHHBI.
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XapakTepUCTUKU CTATUCTUYECKUX COBOKYITHOCTEN. Mepbl JOCTOBEPHOCTH.
OcCHOBHBIE 3Tallbl CTATUCTUYECKONW 00PaOOTKU Pe3yIbTaTOB UCCIECI0BAHMS.
[ToHATHE pEnpPEe3eHTaTUBHOCTU YKCIIEPUMEHTAJIBHBIX JaHHBIX.

N3mepenue. CpaBHUTEIbHAS XapaKTEPUCTUKA U IPUMEPBI TUIIOB U3MEPUTENBHBIX KA.

© o N o O

Cratuctuueckas mnpoBepka rumnote3. [loHATHE CTaTUCTUYECKUX KPUTEPUEB, HUX BUJbI,
BO3MOYHOCTH M OTPaHUYEHUS.

10. IIpoBepka HOPMAIBHOCTH PaCIPEACICHUS.

11. 3aBHUCHMOCTH BEPOSITHOCTHBIX COOBITUH. Mepbl CBSI3U U MX COOTBETCTBHE TUIIAM M3MEPEHUMN
1 mKan. MeToJ1 KoppensiMOHHbBIX M.

12. t— xpurepuii CThlo[eHTa /715 3aBUCHMBIX BBIOOPOK. Ero HemapameTpuyeckie aHaJloTH.

13. t— xpurepuii CThI0[CHTa IJIs1 HE3aBHCUMBIX BEIOOPOK. Ero Hemapamerprudeckne aHaIoTH.

14. JlucnepcroHHBIN aHAIM3: Ha3HaYeHHe, o01ue NoHATUs. OTHOPAKTOPHBIN U IBYX(aKTOPHBIN
JMCTIEPCUOHHBIN aHaIU3 JUI 3aBUCUMBIX U HE3aBUCUMBIX BbIOOpOK. Hemapamerpuueckue aHaioru.

15. Kunacrepusiit aHanus. O61mue NpUHLIHKIIE KiaccuuKauuu (TpynnupoBKY) JTaHHBIX.

16. ®daxtopnsrit ananmms. [loHsATHE PakTOPHON CTPYKTYpHI, BpameHus (HakTopoB.

17. Ha3znaueHue M OCHOBHBIE MJI€M MeETOJa KOHTEHT-aHaiuu3a. [IpuMepsl HCIOIB30BaHUS
KOHTEHT-aHaJI13a B CIEIMaIbHOM 00pa30BaHUH.

18. OcHoBHble mOoHsATHUS Teopuu Tpados. IlpuMepsl UCHONB30BAaHUS B  CHEIHATBHOM
00pazoBaHuUH.

19. O6mas xiaccudukanus METOAOB MOJEIMPOBAHUS U IPOrHO3UpOBaHMs. PerpeccroHHbIN

aHanu3. JInHelHas U HeIMHEWHAs perpeccus.

IIpumep THNOBOro 3ajaHusi B (popMe TecTa Uil MHBAJMIAOB M JIMI C OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3710POBbSI

Tecm 1.

Bri6epuTe npaBUibHBIN BapHaHT MPOJIOJKEHUS YTBEPKICHHUS.

MareMarnueckne MeTo Il B paboTe sioromnena, AeGexTosora 1 KOppEeKIMOHHOTO TeIarora. . .

1. sBnsitOTCA pa3AenoM yueOHOM MPorpaMMbl B CHCTEME HadyalbHOTO 00pa3oBaHUs

2. UCTIOJIL3YIOTCS KaK HATJISIHBIM MaTeprual B y4eOHO-METOUIECKUX TTOCOOMSIX

3. cayXart Juis 00pabOTKH CTATUCTHUECKUX TAHHBIX SMIIUPUIECKOTO UCCIIEIOBAHUS

Tecm 2.

Bri6epute npaBUIbHBIN BapHAHT MPOJOTHKEHUS YTBEPKICHHUS.

[IpoBepka rUMOTE3bI O PA3IUYUU IBYX HECBS3AHHBIX (HE3aBHCUMBIX) BEIOOPOK BBHITIOTHSIETCS . . .

1. B pamMKax KOPPEISIUOHHOTO WK (aKTOPHOTO aHaIM3a
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2. C UCIIOJIb30BaHUEM JAUCTICPCUOHHOTO UJIKM CPAaBHUTCIIbHOT'O aHaJIn3a

3. IpU TIOCTPOCHUU MaTEMaTUYECKON pEerpeCCHOHHON MOJEIH

IIpumep TMIIOBOIO NPAKTHKO-OPHMEHTHPOBAHHOIO 3a/1aHUS

Tunoegoe 3adanue 1.

Onumure nocneaoBaTelbHOCTh JEHCTBUM 10 00paOOTKE JaHHBIX HCCIEAOBAHUS YCIIEBAEMOCTH
30pOBbIX ywamuxcsi M ydamuxcs ¢ OB3 ans cpaBHeHHMs KadyecTBa YCBOEHHs 00pa3oBaTesIbHOMN
MIPOrpPaMMBI.

Tunoeoe 3adanue 2.

Onumure Mociea0BaTeIbHOCTh JEMCTBHM 0 00paboTKe TaHHBIX UCCIEAOBAHMS I03HABATEIbHBIX
OCOOEHHOCTEH JIMYHOCTM M YCIIEBAEMOCTH Y4YalllUXcs JUId BBISBICHHUS B3aUMOCBS3M MEXIY
WHIUBUAYAIbHBIMU XapaKTEpPUCTUKAMU MaMSATH, MBIIUIEHUS, BOOOpa)XKEHUs, BHUMAaHUS, C OJHOMI

CTOPOHBI, ¥ OLIEHKAMH I10 Pa3JIUYHbIM IIPEAMETaM, C IPYrod CTOPOHBI.

PA3JIEJI 5. I'noccapuid

AJbTepHaTHBHasi (AKcnepuMeHTajdbHas) rumore3a (Hp) — 510 rumore3a o 3HAYUMOCTH
pa3IMYMi WM HATMYUN 3aBUCUMOCTH MEX]y TIPU3HAKaMHU.

BeposiTHOCTHas1 3aBHCMMOCTD (CTOXACTHYeCKasi CBSI3b) — OTO Takas CBSI3b MEXKIY SBICHUSIMHU
WIH COOBITHSIMU, TIPH KOTOPOW TOSBJICHHUE OJHOTO W3 COOBITUH WM3MEHSET BEPOSTHOCTh MOSBIICHUS
JIPYroro coObITHSI.

I'pag — cOBOKYITHOCTh HEMYCTOTO MHOXECTBa OOBEKTOB (BEPIUIMH WIN y3J0B) U CBS3CH MEKIY
HUMU.

JucnepcMOHHBI aHAJIMW3 — OTO METOJ CpaBHEHHUsS HECKOJbKHX (0Oojee IBYX) BBIOOPOK IO

IIpU3HAKY, U3BMCPCHHOMY B MeTpI/I‘IeCKOﬁ IKaJc.

2
Mucnepcus (DZSX) — 9TO CpenHuW KBaJpaT OTKIOHEHUH BCEX 3HAUYCHUU MpHU3HAKA OT

cpeaHero apu(MeTHuecKoro.

Jyra — pe6po opueHTUPOBAHHOIO Tpada.

3aBucHMbIe BHIOOPKH (CBsI3aHHbIe BLIOOPKHU) — 3TO OJIHA U Ta K€ TpyIna 00bEKTOB, Y KOTOPBIX
ObUIN U3MEPEHBI OJTHU U Te€ XKe NMPHU3HAKK B JBYX (WK 00Jee) pa3IMuHbIX CUTYalHUsX.

N3mepenne — 3T0 NMpUNKMChIBaHUE YUCIOBBIX (GOPM OOBEKTaM HMIIM COOBITHSIM B COOTBETCTBUH C
OTIPEJECIIEHHBIMU ITPABHIIAMH.

KBanTuim — 3HayeHHs NpU3HAKA, KOTOpHIE NENAT BBIOOPKY Ha OIpeNesIeHHOE KOJIMYECTBO
paBHBIX yacteil. Hanbosee pacrpocTpaHeHHbIe KBAHTHIN — 3T0 MeanaHa; kBapTuianQi1, Qz, Qs(nensar

BBIOOPKY UCIIBITYeMBIX Ha 4 paBHbIE YacTH); aeuusim D1, D2, D3, D4, Ds, Ds, D7, Ds, Do(nenst BeiOOpKy



45

ucneITyeMbIX Ha 10 paBHBIX yacTeil); mpoueHTwsm Pi ..........Pog(enst BeIOOpKyY ucbITyeMbIXx Ha 100
paBHBIX YacTel).

Kuacrepublii ananu3 («kjaaccupuxanus 6e3 00yuyeHus») 1o U3MEPEHHBIM XapaKTePUCTUKAM Y
MHOJKECTBa OOBEKTOB (MCHBITYEMBIX) JHOO 1O AaHHBIM 00 WX IOMApHOM CXOJACTBE (pa3ivyum)
pa30MBaeT 3TO MHOXKECTBO OOBEKTOB HA TPYIIIBI, B KAXKIOH M3 KOTOPHIX HAXOIATCS OOBEKTHI, Ooliee
MOX0XHUE JPYT HA JIpyra, YeM Ha OOBEKTHI IPYrUuX TPYIIIL.

KoroprHo-komnonenTHblii  Merox (KKM, Merog KOMIOHEHT, MeTOX IepeABHKKHU
BO3PacTOB) — METOJI COCTaBIEHUS JeMOTpa(UUECKUX MPOTHO30B, CYITHOCTh KOTOPOTO 3aKIIOYAETCs B
TOM, YTO YHCJICHHOCTh HACEJICHUsI B KaKJIOM BO3pACTe MEPEBOJAUTCS B CICAYIOIIMI BO3PACT C yYETOM
TOTO, YTO K KOHIIy MPOTHO3HOTO MEPHOJIA YaCTh JIOACH YMPET, a TOKUBIIHE CTAHYT CTApIIe Ha YHUCIIO
JIET, PaBHOE MPOI0KUTEILHOCTH TIEPHO/IA.

KonTeHT-aHaaIM3 — onpeiensaeTcsl Kak KOJWYECTBEHHBIN aHaIN3 TEKCTOB C IEJIBIO TTOCIIETYIOICH
COJIEpXKATETHHON MHTEPIIPETAIINHN BBISBICHHBIX YUCIOBBIX 3aKOHOMEPHOCTEH.

Ko>ppuuuent acummerpum (AS) — mapamerp, XapakTepU3YIOIIMH aCHMMETPHYHOCTh
pacrpeieNieHus 10 CPAaBHEHUIO C HOPMaIBHBIM pacipeieICHUEM.

Ko>ppuuuenr Bapumanmumu wim kodpduuuent BapuatuBuoctu (V) —  mapamerp,
MTOKa3bIBAIOIUN COOTHOIIEHUE CTAaHAAPTHOTO OTKIOHEHHS M CPEHETO apu(pMETHUECKOTO.

Kosppuuuenr s3xcuecca (EX) — mapamerp, xapakTepu3yONMUil BEIMTYKJIOCTh PACIIPEACICHHS 10
CPABHEHHUIO C HOPMAJIbHBIM PACIPEACICHUEM.

MaremaTuyeckasi MojeJIb — HEKOTOPBIA aHAJOr U3y4yaeMoro oObeKTa, Mpolecca Uiu SBICHUS
(ypaBHEeHHe, cuCTEeMa YpaBHEHU, TpaduK U T.11.), 3aMEIIAIONIUNA OPUTHHAT B TIPOIIECCe €ro MO3HAHMUS.

Memunana (Me) — 3T0 3HaYCHHE MPHU3HAKA, KOTOPOE JCIUT BBIOOPKY MCIBITYEMbIX Ha JIBE PaBHBIC
yacti: 50% HCHBITYEMBIX UMEIOT 3HAYEHUsl NpU3HaKa MeHblle meauansl, 50% HUCHBITYEMbIX HUMEIOT
3HaYEHUS MpU3HaKa OOJIbIIIE MEIMaHbl, MEIaHa SIBJIETCS YaCTHBIM BHJIOM KBaHTHUJICH.

Mepa cBSI3M — 4HCIIOBas BEIMYHMHA, OTPAXKAIOIIas TECHOTY (CHIY) M HANpPaBIEHHOCTH (U1
KauyeCTBEHHO-KOJMYECTBEHHBIX M KOJMYECTBEHHBIX IIIKaJl) 3aBUCUMOCTH MEXAY MpU3HAKAMHU.

Mopaa (Mo) — 5T0 3HaueHHE MPU3HAKA, KOTOPOE UMEET HAUOOJIBINYIO YaCTOTY.

MomHocTh KPpUTEPHUS — €r0 CIIOCOOHOCTH MPABMWIIBHO OTOPACHIBATH JIOXKHYIO TUIIOTE3Y.

He3aBucumble BbIOOpPKH (HecBsi3aHHbIe BBIOOPKH) — 3TO JBE BHIOOPKH, COCTAaBJICHHBIE W3
pa3HbIX 00BEKTOB, Y KOTOPBIX OBLTH U3MEPEHBI OJIHU U T€ ke MPU3HAKH OJHUM U TEM K€ CIIOCOO0M.

Henapamerpuueckne KpUTepuu — KPUTEPUH, HE BKIIOYAIOIIHE B JOPMYITY pacuera mapameTpsl
pacmpesieieHus 1 OCHOBaHHBbIE Ha OTIEPUPOBAHUU YaCTOTaAMH WJM paHramu. [IpuMeHsroTes Ass MTo0bIX

IIKaJI ¥ JIFOOBIX pacipeeeHU MPU3HAKOB.
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HyanaeBasi runore3a (Ho) — 310 runore3a 00 OTCYTCTBUHM 3aBHCUMOCTH MEXIy NPU3HAKAMH WU
OTCYTCTBHH Pa3IMYMil MEXly BEIOOpKaMHU.

OpuenTupoBaHHbIii rpad — rpad, pedpam KOTOPOTo MPUCBOCHO HAIIPABIICHHE.

ITapamerpuyecKkue KPpUTEPHUM CIIYXaT JUIsl IPOBEPKU T'MIIOTE3 O IapaMmeTpax pacupeneieHui
WIH JUIi WX OLEHUBAHWA, OHHM BKIIOYAIOT B (OpMyITy pacdera mapameTpbl pPaclpelelCHHs.
[IpuMeHArOTCA UI1 OLEHKHM IapaMeTPOB HMHTEPBAIBHBIX M IPONOPLUOHAIBHBIX IIKAJI IIPU YCIOBUH
HOPMAJIBHOTO paclpeAciIeHNs IPU3HAKOB.

ITapameTrpsl pacnpenejaeHnil — YUCIOBBIE XapaKTEPUCTUKH, OTPAKAIOIINE OCHOBHBIEC TEHICHIIUN
BBIPAKEHHOCTU U U3MEHUYMBOCTHU MCCIEAYEMBIX MPU3HAKOB B HCCIIENYEMON BBIOOPKE.

PaBHoBecHbIN (KBa3MCTATHYECKHUII) MpoUecCc — MPOLECC, COCTOSIIHNN U3 MOCIEI0BATEIIBHOCTH
PaBHOBECHBIX COCTOSTHUM.

PeOpo rpaga — cBsA3b MeXy IByMsI BEPIIMHAMMU.

PerpeccMoHHBIil aHAJIM3 NPEICKA3bIBACT 3HAYCHHUS METPUYECKOM 3aBUCUMOM IEPEMEHHOM I10
MHOYECTBY M3BECTHBIX 3HAYEHUN OJHOW MJIM HECKOJIBKHX HE3aBHUCHUMBIX IEPEMEHHBIX, U3MEPEHHBIX Y
MHOKECTBAa 0OBEKTOB (HUCIBITYEMBbIX). Bce mepemMeHHble MOJKHBI ObITh U3MEPEHBI B KOJUYECTBEHHOM

oIKaJie.

Cpennee apudgmernyeckoe 3Ha4YeHHUE (M ZX) — OBTO TO 3HAYEHUE IMpHU3HAKA, KOTOPOE

OTpa)kaeT CpeTHUN YPOBEHb BHIPAKEHHOCTH IIPU3HAKA B TAHHOM BHIOOPKE UCIIBITYEMBIX.

CranjgapTHoe OTKJIOHeHHMe (CpeIHEKBajJpaTuvyeckoe OTkIoHeHue, O ISX) — 93TO CcpeaHee

OTKJIOHEHHUE KaXKJIOTO 3HAUYEHUs IPU3HAKA OT CPETHET0 apu(PMeTUIecKoro.

CraTucTuyeckuii KpuTepuii — npaBuiio, oOecreurBarollee NPUHITHE UCTUHHONW U OTKIIOHEHHE
JIO’)KHOM THIIOTE3bI C BBICOKOM BEpOSATHOCTHIO. CII0BA «CTaTUCTUYECKUM KPUTEPU» 0003HAYAIOT TaKkKe
METO/1 pacueTa OIMpeIeJIeHHOIr0 YKCa ¥ CaMO 3TO YHUCIIO.

CraunoHapHoe paBHOBecHe CHCTeMbl — COCTOSIHME€ CHCTEMBbI, KOTOPO€ HE MEHSAETCS BO
BpEMEHHU.

Tabanua conpsizkeHHOCTH (KpoccTa0y/asiiMu) — Ta0uila COBMECTHOTO pacrpeeNieHusl 4acToT
i ByX (mnu 0oJjiee) HOMMHATUBHBIX MPU3HAKOB: Ul KaKI0M KOMOWHAIIMU KaTerOpUi MOKAa3bIBAeT,
CKOJIbKO pa3 OHa BCTPEYaAETCHl.

Tabauua yacror — Tabnuia, cogepxaiias HHGOPMAIIUIO O YACTOTE BCTPEYAEMOCTH OTJIEIbHBIX
3HAYEHUH MpU3HAKA.

Touka Oupypranmu — Takoe 3HAUECHUE YIPABIISIONIETO MTapaMeTpa TMHAMUYECKOM CUCTEMBI, TPU
KOTOPOM MPOUCXOJUT PA3BETBICHUE KPUBOU PABHOBECHSL.

Y cToiiYuBOCTh CHCTEMBI — CTPEMIJICHUC CUCTCMbI COXPAaHATh JOCTUTHYTOC COCTOSHUC.
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DaKkTOPHBIA AHAJIM3 HANPABJICH HA BBISBICHHUE CTPYKTYPbl NEPEMEHHBIX KaK COBOKYITHOCTH
(bakTOpOoB, KaXKIBbIH M3 KOTOPBIX — 3TO CKphITas, o0oOmIaromas MpUYMHA B3aMMOCBSI3U TPYIIIIEI
IIEPEMEHHBIX.

Hikana HauMeHoBaHU  (HOMHHATHBHAS, HOMHHAJIbHASA) SBIKETCS  PE3YJIbTATOM
HCIIOJIb30BAHUS IPU U3MEPEHUH METO0JAa PErHCTPALMH; OTHOCUTCSA K KAYECTBEHHOMY U3MEPEHMUIO.

IIkana nopsaka (MOpPSAAKOBasi, OPAMHAJIBLHANA) SBIACTCA PE3YJbTaTOM HCIIOIb30BAHUS IIPU
U3MEPEHUHU MeTOJAa YIOPAAOYUBAHMSA; OTHOCUTCS K KAYECTBEHHO-KOJIMYECTBEHHOMY U3MEPEHMUIO.

IIIkana paBHBIX MHTEPBAJIOB (MHTEPBAJIbHASA) SBJIETCS PE3YJIBTATOM H3MEPEHHS METOAOM
COOTHeceHUs1 (C JTaJOHHOM €QUHMIIEH H3MEpeHHus), HyjeBas TOYKa IIKajdbl MPOU3BOJIbHA M HE
YKa3bIBAET HA OTCYTCTBHE HM3MEPSEMOIO CBOMCTBA; SIBJISIETCA METPUYECKOW IIKAJOW M OTHOCHUTCS K
KOJINYECTBEHHOMY U3MEPEHUIO.

[IIkana paBHBIX OTHOLICHUH (MPONMOPUHUOHAJIBHAA) SBISIETCS pE3yJIbTaTOM HM3MEPEHUS
MeTOJ0M COOTHeceHMs (C OJTaJOHHOM eAWHUIEH W3MEpEeHUs), CYIIEeCTBYeT aOCOJIIOTHBIN HYJIb,
KOTOPBIN 03HAYAET OTCYTCTBHE U3MEPSEMOT0 CBOMCTBA; SIBJIACTCS METPUUYECKOW IIKAJION U OTHOCHUTCS K
KOJINYECTBEHHOMY U3MEPEHUIO.

DKCTPANOJSIUs — BBISIBICHHE 3aKOHOMEPHOCTEH, KacaloIMXCsS OJHOM YacTH KaKoro-jinbo

SIBJIIGHUSA, U PACIpPOCTPaHEHHE ATUX 3aKOHOMEPHOCTEH Ha JAPYryl0 4acTh, Ha SIBJIEHHE B LEJIOM, Ha

Oymymiee.
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[Ipunoxenue 1 k paboueii mporpaMme JUCUUIUIAHBI

PA3JEJI 6. UndopmanuonHoe obecriedeHre U CHUIITUHBI

6.1. TlepeueHb pexoOMeHIyeMOIi TUTEPATYPHI, HEOOXOAUMOI /IJIs1 OCBOECHH S TUCIHIJIUHBI

HaunmenoBanue H3JaHusA

Tema 1

Tema 2

Tema 3

Tema 4

Tema 5

Tema 6

Tema 7

Tema 8

OcHoBHasi JIUTepaTypa

Epmonaes-Tomun, O. FO. Marematuueckre METOMIBI B IICHXOJIOTUN : YYEOHUK IS
akajgemuueckoro Oakanaspuata / O. HO. EpmonaeB-Tomun. — 5-¢ u3j., ucnp. u
morn. —  MockBa:  WspmarensctBo  FOpant, 2017. - 511 ¢ -
(PakanaBp.Axanemuyeckuii kypc). — ISBN 978-5-534-03201-7. — Tekcrt:
anektponnsiii / OBC FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/402593

Kpemep, H. I1I. Teopust BeposTHOCTEH M MaTeMaTH4ecKasi cTaTicTuka B 2 4. Yacts 2.
MaremartiyecKast CTAaTHCTHKA: Y4eOHHUK U TIPAKTHKYM JITs OaKkajaBpuaTa v CrielaiiTera
/ H. I11. Kpemep. — 4-e u3z,, iepepad. u nor. — Mockea: M3narenscto FOpaiit, 2018. —
254 c. — (baxanasp u criermanmct). — ISBN 978-5-534-01927-8. — TekcT: aneKTpoHHBIi //
OBC IOpaiir [caiir]. — URL.: http://biblio-online.ru/bcode/421233

Cratuctrika B 2 T. Tom 1: yueOHMK Juist akajieMudeckoro Oakanaspuara / M. U.
EmnceeBa [m ap.] ; orBerctBeHHBId pemaktop W. M. EmmceeBa. — 4-e wusn.,
nepepab. w gon. — MockBa: MsmarenbctBo [Opaiit, 2018. — 332 c. —
(bakanaBp.Akagemuuecknii  kypc). — ISBN 978-5-534-04012-8. — Tekcr:
snektponnsiii / OBC IOpaiit [caiit]. — URL.: http://biblio-online.ru/bcode/421537

JonoaHuTe/ibHAs JINTepaTypa

lapmam, A. H. DKOHOMHKO-MaTeMaTUYEeCKHUE METONbI U MPUKIIATHBIE MOICIIH:
y4eOHHUK 111 OakajaBpuata u Maructpatypsl / A. H. I'apmam, W. B. Opiosa, B.
B. ®enocees ; mox pemakmueir B. B. ®emoceeBa. — 4-¢ u3m., mepepabd. u gom. —
Mocksa: MWzmarensctBo IOpaiir, 2019. — 328 c¢. — (bakamaBp wu
Maructp.Akagemuueckuii  kypc). — ISBN 978-5-9916-3698-8. — Tekcr:
snekTponnsiii / OBC FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/406453

Kpacc, M. C. MaremMaTtnka B 9KOHOMHKE: MaTEMaTHICCKUE METONBI M MOJICIIH .
yaeoHuk mns OakamaBpoB / M. C. Kpacc, b. II. UynpsiHOB ; OTBETCTBEHHBII
pemakrop M. C. Kpacc. — 2-e u3a., ucnp. u gon. — Mocksa: Uznatenscteo HOpaiir,
2019. — 541 c. — (Bsiciiee oopasoBanue). — ISBN 978-5-9916-3138-9. — Tekcr:
snekTponnsiii // OBC FOpaiir [caiit]. — URL.: http://biblio-online.ru/bcode/426162

Cratucruka. [Ipaktnkym: yaeOHOe mocoOne mist akanemMerdeckoro OakanaBpuara / M. W.
Emceera [u np.] ; mon penakumeii W. U. EmiceeBoit. — Mocksa: M3narenscrso FOpaiir,
2019. — 514 c. — (bakamaBp. Akanemrraeckuii Kypc). — ISBN 978-5-9916-3688-9. — Tekcr:
snextponnbii / OBC FOpaiir [caiit]. — URL: http://biblio-online.ru/bcode/425262

Cratnctka: y4eOHUK W TIPaKTHKyM Ui akajgemMudeckoro OakamaBpumata / B. C.
Mxwuraps [1 np.] ; on penakupeii B. C. MxurapsiHa. — Mocksa:U3marenscrso FOpaiir,
2018. — 464 c. — (baxamaBp. Akanemrraeckuii Kypc). — ISBN 978-5-534-02725-9. — Tekcr:
snextponnbii / OBC FOpaiir [caiit]. — URL: http://biblio-online.ru/bcode/412729

@omun, I Il  DOKOHOMHMKO-MAaTEMATHYECKUE METONbI M MOAETA B KOMMEPYECKOH
JITEITFHOCTH: Y4eOHMK 15t OakanaBpos / . [1. @omuH. — 4- w311, iepepad. u jorr. — Mocksa:
Wznarenserio HOpaiir, 2019. — 462 c. — (bakanasp. Axagemudeckuii Kype). — ISBN 978-5-9916-
30214. — Texcr: omextponnsii / OBbC  IOpaiir [caiit]. — URL: http://biblio-
online.ru/bcode/426137

[lonoB, A. M. DKOHOMHKO-MaTE€MAaTHUYECKHE METOIbl W MOJIENH. YYeOHUK IS
npukiagHoro Oaxanaspuara / A. M. Ilonos, B. H. Corauxkos ; non obrel penakimeii A.
M. Tlomosa. — 3-e w3, ucrp. u gom. — Mocksa: M3nmarenscro FOpaiit, 2019. — 345 ¢. —
(Briciiee obpazoBanue). — ISBN 978-5-9916-4440-2. — Tekcr: anexrponHslii // IbC
[Opaiir [caiit]. — URL: http://biblio-online.ru/bcode/425189



http://biblio-online.ru/bcode/402593
http://biblio-online.ru/bcode/421233
http://biblio-online.ru/bcode/406453
http://biblio-online.ru/bcode/412729
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6.2. IlepeueHb pecypcoB HMH(POPMALMOHHO-KOMMYHUKAUMOHHOWH cetu «VHTEepHeT»,
HCNOJIb3YyeMbIX MIPU 0CBOEHUHU U CHUTLIMHBI

1. JIlumaktudeckre MaTepralibl 1Mo WH(PpOpPMATUKE U MaTeMaTHKe [DIEKTPOHHBIN pecypc]: cailT. —
Pexxum nocryna: http://comp-science.narod.ru/

2. DneKTpOHHBIN y4eOHHMK 1o cratucTuke (Statsoft.ru) [DnexTponHbIi pecypc]: caiit. — Pexum
noctyna: http://statsoft.ru/home/textbook/default.htm

3. Onekrponnsiii yueOHHK mo STATISTICA na pecypce coobmectBa HR-menemxepo (HR-
Portal) [Dnexrponnsiii pecype] — Pexxum noctyna: https://hr-portal.ru/statistica/

4. Matepuaibl 10 KOHTEHT-aHAJIN3Y M TICUXOJMHIBUCTUYECKOHN 3KcmepTHOU cucteme «BAAJI»
[DnexTpoHHBIH pecypc]: caiT. — Pexxum noctyna: http://vaal.ru/

5. Marepuanbl ¥ IpaKkTHKa [0 TEOPUHU rpadoB, MOJEIUPOBAHUIO U ONTUMHU3ALUU [ DJIEKTPOHHBIN

pecypc]: caiit. — Peskum mocrtyma: http://uchimatchast.ru

6.3. IlepeueHb MNPOrpaMMHOrO odOecrnedyeHUusi, NPOPecCHOHAIBbHBIX 0a3 [JaHHBIX U
HH(OPMAINMOHHBIX CMIPABOYHBIX CHCTEM, HEOOXOAMMBIX /IJIsl H3yYeHUs THCHUTITHHBI

B pamkax AMCHMITIMHBI UCHOJB3YETCS CIIENYyIOIlee JUIIEH3HOHHOE MPOrpaMMHOE 00ecliedeHue:
MS OFFICE — Word, Excel, PowerPoint.

B yueOHOM mporiecce HCMOIB3YIOTCSA —cCleaytonue HWHGOPMAIMOHHbIE 0a3bl JaHHBIX |
CIPaBOYHBIE CUCTEMBI:

EastView [Daekrtponnsiii pecypc]:informationservices. — DieKTpOH.TEKCTOBBIC daH. — Pexum
noctyma: https://dlib.eastview.com/browse/udb/12 . — 3ari. ¢ skpaHa.

Ibooks.ru [DeKTpOHHBIN pecypc]: 3MeKTPOHHO-OUOIMOTEUHAss CUCTEMA. — DJIEKTPOH.TEKCTOBBIC
naH. — Pexxum noctyma: https://ibooks.ru — 3ari. ¢ sxpana.

lapanTt [DnexTpoHHbIH pecypc]: WH(pOpPMaIMOHHO-TIPABOBOE obecrieueHue. -
DNeKTpOH.TeKCTOBbIE AaH. — PexxuM poctyna: http://cloud.garant.ru/#/startpage:0 . — 3ari. ¢ skpaHa.

KoncynpTant cryneHTa [DHEKTpOHHBIA pecypc]: SIeKTpOHHO-OMOIMOTEeYHas CcucTema. —
DJIeKTPOH.TEKCTOBBIE aH. — Pexxum goctyma: http://www.studentlibrary.ru/ — 3arum. ¢ sxpana.

OnextponHas oubnuoreka CIIOIMIICP [DnexTponHsblil pecypc]. — DNEKTPOH.TEKCTOBBIE JaH. —
Pesxxum nmocryma: http:/lib.gipsr.ru:8087/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=456
— 3ari. ¢ ’KpaHa.

OnexTpoHHbI  katanmor — Oubmuotexku  CIIGIUIICP [DneKkTpoHHBI  pecypc]. —
DJNEeKTPOH.TEKCTOBbIE JaH. — Pexum gocrtyma: http:/lib.gipsr.ru:8087/jirbis2/index.php?option=

com_irbis&view=irbis&ltemid=435 . - 3arn. ¢ 3xpaHna.


http://lib.gipsr.ru:8087/jirbis2/index.php?option
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KOPAUT [DnexTpoHHBINA pecypc]: 3MeKTPOHHO-OMOIMOTEYHAs CUCTeMA. — DJIEKTPOH.TEKCTOBHBIE

naH. — Pexxum nocryna: https://biblio-online.ru/ — 3arn. ¢ skpana.

3aBenyromas OnOINOTEKOM I'.JI. T'opoxoBa

(Toamuch, pacmugpoBKa)
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