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Peanu3zanusi IMCHUIUIMHBI OCYHIECTBIIAETCA B opMe YUeOHBIX 3aHATUN U MPOMEKYTOUHON
aTTecTaluu O0y4aroImuxcs, IPOBOJUMBIX B (pOpME KOHTAKTHOW paboThI, a Takxke B opme camo-
CTOATENBHOU paboThl 00y4aIOUIMXCS — B COOTBETCTBUM C IPHUBEICHHBIMHU B paboueil mporpamme
JTMCLUUIUIMHBI BUAAMU Pa0OT U pacripe/ielieHUeM 4acoB.

1. Mertoauyeckue PpeKOMEHJAAUMH 10 OPraHU3alUM CAMOCTOAATENbHON PadoThI
o0yuawumuxcst

CamocrosTenbHass paboTa 00y4yaroUIMXCcs BBIIOJHSAETCS MPU METOJUYECKOM PYKOBOJCTBE
mpernojaBaTensi, Ho 0e3 ero HemocpeACTBEHHOro ydacTtus. [Ipum 3ToM camocTositenbHas pabora
MO/IPA3/ILNIAETCs Ha CAaMOCTOSATENbHYIO pabOTy Ha ayTUTOPHBIX 3aHATUSX U HA BHEAYJAUTOPHYIO ca-
MOCTOSITEIBHYIO pa0oTy (B TOM YHCIIE — C UCIIOJIb30BAHUEM 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEM H
ANEKTPOHHBIX 00pPa30BATEIbHBIX PECYPCOB): MOJATOTOBKA CTYIEHTOB K 3aHATHSIM, TEKyUIeMYy U
MIPOMEKYTOUHOMY KOHTPOJIIO MO TUCHUIUIMHE, 3aKperieHHe 3HAaHUK U 0TpabOTKa YMEHUN U HABbI-
KOB, OCBaBa€MbIX BO BpeMsl ayAUTOPHON pabOThl, BHIIOJHEHHE CAMOCTOATEIbHBIX 3aJJaHui, onpe-
JeTICHHBIX TPOTPAMMOM OCBOCHUS TUCIUILIINHEIL.

OcoOeHHOCTH BBIMIOJIHEHUS 33JaHUMN, BUIBI U (DOPMBI CAMOCTOSITEILHON pabOThl periaMeH-
tupytotcs [lonoxennem o camoctositensHoi padote crynenToB B [BOY BO CI'TIU u ero ¢unua-
nax.

@opMBI M PE3yNbTaThl MPEICTABICHHUS CAMOCTOSTENLHOW pabOTHl CTYACHTOB MO JTUCIIH-
IUTMHE OTPa)XCHBI B CJIEAYIOIIEH TabmuIe:

CamocrosiTesibHasi paboTa CTYAeHTOB

HaumenoBanue pa3jaeJia
Ne . Bcero
(TemMbl) yueOHOM qUCIH- ®opmbl CPC Pe3yabTar
n/n 4acoB
IUIMHBI
1.| Tema 1. UndopmannonHsie N3yuyenue pekomengoBaH- | I'moccapuid.
nporecchl, ”HpopMaTU3auus | HOU JIMTepaTyphl. KoHcnexr. 1
oO1ecTBa 1 00pa3oBaHUsl.
2.| Tema 2. IIpaBoBsle acniektsl | M3ydueHne pekomeHnoBaH- | ['noccapuid.
UCIOJIb30BaHUs HH(pOpMaLU- | HOM JINTEPaTyphI. KoHcnekr.
OHHBIX TEXHOJIOTUH, Bonpo- | Hanmucanue pedepara. 2
Chbl O€30MACHOCTH U 3aIlUTHI
uHpopMaluu.
3.| Tema 3. Texuuueckue u npo- | M3ydyenue pekomenaoBaH- | ['noccapuid.
IPaMMHBIE aCIIEKThI peat- Hoii utepatypsl. [Tonro- | Koncnekr.
3a1My MH(GOPMaLMOHHBIX TOBKa K J1a00paTopHOi 4
IIPOILIECCOB B HayKe U 00pa- pabore.
30BaHUHU.
4.| Tema 4. UnpopmarrioHHas N3yuyenue pekomengoBaH- | I'moccapuid.
oOpa3zoBaTenbHas cpeaa u HOM JTUTEepaTyphl. Koncnexr. 4
uudposslie odpazoBaTensHble | Hanucanue pedepara.
pecypesl
5. N3yuenne pekoMeH0BaH- | 3amura pedepara.
Tema 5. Ucnonb30BaHUE Me- Yq P A mTa pedep N
. HOM JIMTEPaTypHI. Pemenue 3ananui,
TO/IOB MaTeMaTUYECKOIl cTa-
[TonroroBka k maboparop- | 3alaHHBIX Ha ca-
THUCTUKHU B IICUXOJIOTO- 8,7
HBIM paboTam. MOCTOSITENIBHYIO
MeJarornyeckux uccienoBa-
Brimonaenue nomarrsero | pabory.
HUSX
3aJlaHus
Hroro: 19,7

Jlnst opraHu3anuy ynpasisieMoil CaMOCTOATENbHOM paboThl, TOATOTOBKU K 3aHATHSAM, KOH-
CylbTalUi U T.A. MOTYT UCIIOJIb30BaThCsl 00IaYHbIE TEXHOJIOTUH (aapec, JOTMH U Mapojb JOCTyHa
BBIIAETCS IIPETIOAABATEIIEM).



PexomeHayemble BHIIBI CAMOCTOSITENIBHBIX PalOOT: KOHCIIEKTUPOBAHKE, pedepupoBaHHe,
COCTABJICHHUE OIOPHBIX CXEM U KOHCIIEKTOB, PELIEHUE TPAKTUYECKUX 3a1ad.

B pamkax camocTosATeNbHOM paboThl HEOOXOIUMO MOATOTOBUTH pedepar mo OAHOM U3 HU-
KeyKazaHHbIX mpoosieM. O0beM pedepara He momkeH npeBbimarh 10-15 cTpanuil meyaTHOTO TEK-
cTa, 0(pOPMIICHHOTO C MEXKCTPOYHbIM HMHTepBajioM 1,5. Briouenue B pedepar marepuanon, He
UMEIOIIUX MPSIMOrO OTHOUIEHUS K TeME, a TaKXKe YCTApEeBIIUX MUCTOYHMKOB U TEKCTOB, 3aMMCTBO-
BaHHBIX W3 VIHTepHETa CIy)KUT OCHOBAHHEM JJIsi CHIKEeHUs oOmiel oneHku. Pedepar nomxen co-
Jiep>KaTh BBEJIEHUE, BbIBO/BI, 0000IIAOIINE aBTOPCKYIO MO3ULUIO, CIIUCOK MCIIOJIb30BAaHHOM JIUTE-
parypsl. Pedepat oneHuBaeTcs Mo CIEAYIOMIUM KPUTEPHsIM: 1) caMOCTOSTENIbHOCTh pabOThI, CIIO-
COOHOCTb apryMEHTHUPOBAHO 3aLIUIATh OCHOBHBIE MOJIOKEHHS U BBIBOJBI; 2) COOTBETCTBUE (OP-
MaJIBHBIM TPEOOBaHUAM (CTPYKTYpa, CIIMCOK JIUTEPATYPHI, CHOCKH); 3) CIIOCOOHOCTH CHOPMYITHPO-
BaTh Ipo0seMy; 4) ypOBEHb YCBOEHHUS TE€Mbl M M3JI0KEHHUS MaTepualia; 5) 4eTKOCTb M COZepKa-
TEJILHOCTh BBIBOJIOB. Pedepar 3amumaercs, mpu 3amiure Marepuansl pedepara OTpaxaroTcs B
MYJIbTUMEAUHHON MPE3EHTALINH.

TemaTuka pedepaToB (10K/I210B, IcCe):

1. Ucropuueckuii 0630p mpouecca BHEAPEHHUs] UHPOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B 00pa3oBaHHE.

2. Binsinue nporecca nHpopMaTu3anuu odiecTBa Ha pa3BuTHEe MH(pOpMaTH3au 0opa3o-
BaHUS.

3. Ilenaroruko-3proHoMu4ecKue TpeOOBaHMUS K CO3/aHUIO0 M HCIOJIb30BAHUIO MPOrpamMM-
HBIX CPEJICTB y4e€OHOI'0 Ha3HAYEHHs, B TOM YHCJIE peaIu30BaHHbIX Ha 0a3e TeXHOJIOruu MynbTu-
Meaua.

4. Y4eOHO-METOIMYEeCKUN KOMILJIEKC Ha 06a3e cpeaCcTB MH(POPMAIIMOHHBIX TEXHOJIOTHIA.

5. IlepcneKTHBBI UCIOIB30BaHUS CUCTEM y4eOHOro Ha3HAuYeHMs, peaJu30BaHHbIX Ha 0aze
MyJIbTUMENA TEXHOJIOTHH.

6. Peannzanust BO3MOXKHOCTEH CUCTEM HMCKYCCTBEHHOI'O MHTEIUIEKTa IpU pa3paboTke o0y-
YarOIIUX IPOrPAMMHBIX CPEACTB U CUCTEM.

7. Peanu3zanusi BO3MOXKHOCTEH 9KCIIEPTHBIX CUCTEM B 00pa30BaTENIbHBIX LIETX.

8. 3apyOeKHbIi ONBIT IPUMEHEHUSI UHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B HayKe U 00pa30BaHMU.

9. Bnusnue KT Ha negarornyeckue TEXHOJIOTHU.

10. MlHCcTpyMeHTalbHbIE MPOrpaMMHBIE CPEACTBA I Pa3pabOTKU AIIEKTPOHHBIX MaTepua-
JIOB y4e€OHOTO HA3HAUCHUS.

11. Ucnons3oBanue mynbtuMeana u UKT ais peannzanuy akTUBHBIX METOJI0B O0Y4EeHHUS.

12. Ouenka u cepTuduKanus IEKTPOHHBIX JUIAKTHIECKUX CPEJICTB.

13. OcoGeHHOCTH OpraHU3aluU U IPOBEICHUS YUEOHbBIX TEJIEKOH(EepEHITHA.

14. JluctaHuuoHHOE O0y4YeHHE U OTKPBITbIE 00pa3oBaTeIbHbIE IPOrPaMMBbl KaK HOBasi MO-
JIeNb TI0JTy4eHHsl 00pa30BaHusl.

2. Meroanyeckue peKOMeHAAlUN K J1a00paTOpHBIM padoTram

Tema 3. TexHnueckne ¥ NPOrpaMMHbIE aCNIEKThI PeaJIM3auui HH(POPMALMOHHBIX IPOLECCOB
B HaAyKe U 00pa30BaHUU.
JlabopaTopnasi padora 1. UHTe/NIEKT-KapThHI B HAyKe U 00pa30BaHUU

TepMuH mHTENNEKTyanbHas KapTa, uian kKapta 3HaHui, (Mind Map) Obur npennoxen T.
Bpro3eHOM, KOTOPBII MHOTO CAenan s NPOJBUKEHNS TEXHOJIOTHHN HCIOJIb30BAHUS TAaKUX KapT
B oOpa3oBaHue U yrnpasieHue. KapTel 3HaHHI — JuarpaMMbl, CX€Mbl, B HaIJISIIHOM BU/JE MPE/-
CTaBJISIOIINE PA3JIMYHBIE UACH, 33J]a4M, TE3UCHI, CBA3aHHBIE JIPYT C APYrOM M OOBEIUHEHHBIE
Kakoi-To oOuieit uneeil. Kapra mo3BossieT 0XBaTUTh BCIO CUTYAIMIO B LI€JIOM, a TaKXKe YJIEpKH-
BaTh OJHOBPEMEHHO B CO3HAHUHU OOJIBLIIOE KOJIMYECTBO MH(OpMAIMH, 4TOOBI HAXOAUTH CBS3H
MEXy OTAEIbHBIMU Y4acTKaMH, HEJOCTAIOLINE 3JIEMEHTHI, 3allOMUHATh MH(OpPMALHIO U OBITh
CIIOCOOHBIM BOCIIPOM3BECTHU €€ JJaXKe CITYCTS AJTUTENIbHBIN CPOK.



WNHorna B pycckux mepeBofax TEPMUH MOXKET MEPEBOAUTHCS KaK «KapThl yMa», «KapThbl
pa3zymay, «MHTEJUIEKT-KapThl», «KapThl MaMsATH» WU «MEHTaJbHbIe KapThl». Hambonee anek-
BAaTHBIN MEPEBOJ — «CXeMbl MBIILICHUS».

Pa3nooOpasHble cpecTBa CO3MaHMs U PEJAKTUPOBAHMS JUarpaMM CBsI3€d MM KapT 3Ha-

HUW BKJIFOYaeT CBOOOJHBIE TpOTpaMMbl B ceTeBbie cepBuchl (http://en.wikipedia.org/wiki/List of
Mind Mapping software).
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O3HakoMTeCh MOAPOOHEE 0 pasHOOOpa3uK CBOOOIHBIX POTPAMM U CETEBBIX CEPBHCOB B
ctatbe npoekTta Jleronucu_«Busyanuzanus 3HaHUNY.

MindMeister

CepBuc MindMeister (MHTEIEKT-KapThl) MOANEPKUBACT PYCCKUH S3BIK HMHTEpdeiica,
IPEJOCTaBISIET BO3MOXXKHOCTh COBMECTHOTO PEIAKTHPOBAHUS M JKCIIOPTa CO3JaHHBIX KapT B

paznuuHble GopMathl. [l paboThl ¢ mporpaMMoil He TpeOyeTcsi AOMOIHUTEIBLHOTO MPOrpam M-
HOT0 00€eCIeYeHHsI U pacIIupeHuil.

3aoanue 1. 3nakomcmeo ¢ cepeucom

1. HaGepuTte B ampecHoii cTpoke Gpaysepa axpec cepBuca http: /www. mindmeis-
ter. com
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2. Tlo3HaKOMBTECH C CYNIECTBYIOMIMMHU KapTaMu, HaxkaB «O030p KapT» U BbIOpaB
PYCCKHH A3BIK.
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Ha3Banue xaprsl Cceblika

Teopust cOBpeMEHHOTO ypoKa httD://www.mindmeister.com/ru/11282454/

Ho6po noxanosats B MindMeister http://www.mindmeister.com/ru/67761449/mindmeister

N300perenne u pa3BuTHE KHUTOmNEedaTa-| http:// www.mindmeister.com/ru/5484293/
HHS

Hcnonb3oBaHue ceTeBBIX cepBUCOB Juisl| http://www.mindmeister.com/ru/23963534/
[eJIaroroB

Crpax http://www.mindmeister.com/ru/43676436/

WuauBuayanbHbli TUIAH-THEBHUK y4H- http://www.mindmeister.com/ru/24419730/2
Test

BeceHnnue n3MeHeHus B IpUPo/Ie http://www.mindmeister.com/ru/6042168/
VYHuBepcanbHbIe Y4eOHbIC 1EHCTBHS http://www.mindmeister.com/ru/57030712/
Ocenb (110231s1) http://www.mindmeister.com/ru/10206133/

[To3HakoMbTeCh CO crtoco0aMu MPUMEHEHHS UHTEIUICKT-KapT:

Cnoco0
Onucanue demo-kapra
NpUMeHeHHs
IIpoToko. WHTennekT-kapThl 4pe3BbIYaiiHO Toie3HB] http://www.mindmeister.com/1
COBelIaHusl IIPU NIPOBE/IEHUU COBELLAHUI. 1617364/meeting-minutes
[ToAroToBbTE HMHTEIUIEKT-KApTy C TOBECTH
KOW JTHS, pa3/IaiTe YyYaCTHUKAM COBEIIAHUS
U HUCTOJb3YHTE ee IS 3aMETOK M pacipe-
JIeTICHUSI 3a/1a9 CPEJIN UCTIOTHUTEIEeH
IlnanupoBanue WHTemeKkT-KapThl  XOPOILIO HCHOJIb30BaTh http://www.mindmeister.com/1
MpoeKTa JUTSL  «OOJICTYCHHOTO» YIpaBlIeHUs Tpoek- 1617274/account-plan

TOM, OCOOEHHO Ha HaYaJdbHOM cTaguu. B
HUX yJ100HO coOupaTh MU U BbICTPaUBaTh|
CTPYKTYpPY NPOEKTa B HAIJISITHOM U MHTYH-
THUBHO TIOHSATHOM BHUJIC

SWOT-ananu3: | JlanHblif MeTO A0BOJBHO crenuduued B http://www.mindmeister.com/1
ciaadbie u | maitaaManmuaTe. PagmansHoe moctpoenue 1617308/swot-analysis
CHJIbHbIE  CTO- | MHTEJUIEKT-KapThl J1aeT BO3MOXHOCTH Olle-
POHBI, BO3MOK- | HUTh IUIIOCHI M MHHYCHI TIOTEHIIMAIBHOTO
HOCTH M YIPO3bl | IIPOCKTA

3. 3apeructpupyiirtech, BbIOpaB Bepcuio Basic (OecmiaTHO) U 3amoaHUB Mos Gop-
MbI cieBa. Ha ykasanubiii Bamu s1exkTpoHHBIN aapec OyaeT BhICIAHO MHUChMO, IO CChUIKE B KO-
TOPOM MOJATBEPANUTE PETUCTPALIHIO.

CucreMa HHTErpUPOBaHA C aKKAYHTOM [ yTI, TO3TOMY €CTh BO3MOYKHOCTB 0€3 TOTIOJH H-
TeJIbHOU perucTpalnuy BOUTH yepes cChulky «BoiiTu B cuctemy» u BeiOpaB «Gmaily.

4. Jlanee OTKpBIBAETCS OKHO MIPOrPaMMBbI, B KOTOPOM MO>KHO BBIOMpPATh BUJ KpaHa:
«CTIUCOK» WIIA «ICKU3bI CTPAHUIL), TPETOCTABISETCS BO3SMOKHOCTH YIIPABJISITh KAPTAMH.

"  MoA sty anqnplr_ Ui TpymesT S

o Coigare 4 MNnOpTiipoSari HkTeNNeKT-kIpTY =
Onumnuiickne Wrpsi My First Mind Map
— e Awep LoagyTe Heawes “u» |« (Portuguese) KaPTa i

T YMOMUAHKKY
Asrop: WnapyTe Sazeas
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Ecnu KIMKHYTH IO TPEYTONBHUKY PSJIOM C Ha3BaHUEM KapThl, OTKPOETCS HUCHAJAIoLIee
MEHIO - B HEM IT0JIe3Hble (DYHKLUHU JUIsl YIPaBICHUsI MHTEIUIEKT - KapToi, Takue kak «llogenurs-
cs», «Yaanutb» u «CBOUCTBa» KapThl.

BonbIMHCTBO NaHHBIX QYHKUMN JOCTYIHBI HA IAHEJIN YIPABJIEHUS B OKHE KapThl.

OTkpoiiTe KapTy 10 YMOJTYAHHMIO U HCCJIeyliTe BO3MOKHOCTH CO3/1aHUS KapPThI.

ITpu paboTe ¢ MHTEIIEKT-KapTOH JOCTYIHBI ObICTPbIE KJIABUIIU:

INS - 106aBUTH HOBYIO JOUEPHIOKO HJICIO,

ENTER - 106aBUTh HOBYIO POJCTBEHHYIO HJCIO,

DEL - ynanuts uueto,

SPACE - oTKpBITBH/3aKpBITh HJICH, KJIABHUIIIA KYpCOpa - MEPEKII0YCHUE MEXKITY UICSIMU,
+/ - - yBeIMYUTDH / yMEHBIIHTD.

Yr1oObl nepeABUHYTH WM NTOBEPHYTh MOJOTHO KapThl, KIUKHUTE IO MOJIOTHY U IepeTac-
KuBaiTe. J[BaXIbl KIMKHUTE B JIOOOM MECTE MOJOTHA, YTOOBI T0OaBUTH HOBYIO BETKY B KapTe.
IlepecTpauBaiiTe CBOM UJIeU BHYTPU BETOK MJIM MEKIY HUMU (QYyHKLMEH NEPEHECTH U OTIIY CTUTb.

Co3naHHONW KapTOW MOJKHO IOJEIUTHCS C JAPYTMMH y4YacTHHKaMU U B JII000€ BpeMms
HayaTh MO3roBOW MTypM. Bo3MokHa olHOBpeMeHHast paboTa B OJIHON MHTEIJIEKT- KapTe B pe-
KUMe COBMeCTHOro aocryna. KaxnoMmy nosb3oBarento OyJeT NPUCBOEH YHUKAJIbHBIN LIBET, IO
KOTOpPOMY JIETKO BU3YyaJIbHO OIPEIEIUTh aBTOPA BHECEHHOI'0 B KapTy U3MEHEHHUS.

3aoanue 2. Cozoanue unmenneKm-Kapmaol

CepBuc MindMeister mo3Bossier OeclaaTHO C€O3/1aTh U COXPAaHUTh OJHOBPEMEHHO
TOJIBKO Tpu uHTEIEKT-KapTHL. DTO BEpPCHs CBOOOIHOTO UCIIOIB30BAHHUS.

1. Cosnaiite xapry MindMeister Ha ocHOBe ydeOHOro marepuana (yueOHas TeMa WIIH
pas3zen), uCIob3ysl BO3MOXHOCTH BCTaBKH PUCYHKOB U 3HAYKOB, a TAK)KE BIIOKEHHBIX (DalJIOB U
3aMETOK.

2. DKCHOpTHPYHTE KapTy B pasiiuHbIX (opMarax, COXpAaHUTE Ha KOMIBIOTEPE JTOKAI b-
HO.

3. TlpemocraBbTe AOCTYI K PEJaKTUPOBAHHIO KapThl BalieMy ThIOTOPY M IPYTHM y4act-
HUKaM (HE MEHEee TPeX).

4. Ony6nukyiiTe KapTy ¥ pa3MECTUTE CChUIKY Ha KapTy B Barir 60T U 3a4eTKky.

5. Tlpumure yuactue B pabote hopyma JHeBHUKa 00yueHust B «OTKPBITOM Ki1accey.

3aoanue 3. Hmnopmupoeanue unmeniekm-kapm

B nacTosiee Bpemsi JOCTYIIHBI clieAyomue GopMaTsl UMIIOPTUPOBAHUS.

- MindMeister - opurunaneHblii popmar MindMeister ¢ pacmmpenueM *.mind

- FreeMind™ - Bce Bepcuu ¢ pacmiMpeHueM *.mm

- TekcroBbiii (aitn - Bel MoxeTre 3arpy3uTh MPOCTON TEKCTOBBIN (hailyl ¢ pazperieHnemM
txt (ucmonb3yiiTe nmpoOensl wiKM TaOydsATOp A1 0003HAYEHHs! CTPOK, MepBas CTpoka Oyner
Ha3BaHUEM KapThl).

1. Wmnoprupyiite daitisl qpyrux y4acTHUKOB (OJMH WK JBa) B HopMaTe JAHHOU mMpo-
rpammbl MindMeister, koTopble pa3MenieHbl B hopyme oOMeHa uaen.

2. TIo3HaKOMBTECHh ¢ MMIIOPTHPOBAHHBIMH KapTaMHU, UCCIEAYHTE BO3MOKHOCTh PEIaK-
TUPOBAHUA.

IlepcnieKTUBHOW OTKPBITOW CpeAOM Ui CO3JAaHMs KapT 3HAHUM HA JIOKAJIbHOM MalluHE
(6e3 UnTepHeTa) M HabHEHIIIETO pa3MEIICHUs dTUX KapT Ha Pa3IMYHBIX CETEBBIX CEPBUCAX 5B-
nsercs cpena FreeMind. FreeMind — cBoGogHas mporpaMma JUisi CO3JaHMsI KapT 3HaHHM.
FreeMind nanmmcana Ha si3pike Java U pacmpocTpaHsieTcsi CBOOOTHO COTJIACHO C JIMIIEH3UEH OT-
KpeiToro kona. [Iporpamma o6nazaer pacIIMPEeHHBIMH BO3MOXHOCTSIMH AKCIIOPTHPOBAHMSL.
CpencTBo MO3BONSIET CO37aTh KapTy-CXeMy C pPa3BETBICHHOM CTPYKTYpOW M CChUIKAaMHU Ha
BHEIIHUE UCTOYHUKH.

Kaptsl, co3gannsie B cpene FreeMind, MoryT OBITH B MOCJEICTBUU 3arpy>KEHBI B CPEIy
MenuaBuxku. [Ipu 5TOM OHU COXpPaHSIOT BCE CBOU (DYHKIIMOHAIbHBIE CBOWCTBA M MBI MOXEM OT-
KpBIBaTh U 3aKpbIBATh Y3JIbI U IpocMoTpa. s Toro 4roObl UCIOIB30BaTh KapTy B cpene Me-
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nuaBuku mocraTodHo 3arpy3uTh ee B MenuaBuku kak daitn nzobpaxkenus. Hanmpumep, Mbr Mo-
XKeM 3arpy3uTh Kapty ¢ uMeHem Course- works.mm. ITocie 3Toro Mel BCTaBisieM B TEKCT CTpa-
Hutbsl MennaBuku Texket: <mm>[[Course-works.mm]]</mm>.

Tema S. MHcnosb3oBaHHe MeETOA0B MATEMATHYeCKOM CTATHCTHMKM B  IICHMXO0JIOIO-
NneJaroru4ecKux uccjaeJ0BaHuAX

JlaGoparopHasi padora Ne 2. Ucnosib30BaHMe 3JEeKTPOHHBIX TA0JIUI JJI51 aHAJM3A Medaroru-
yecknx u3mepenuii B cpege MS Office Excel

Ilenp paboOTBI: M3YYUTHh BO3MOXKHOCTH HCIIOJIb30BAHUS AJICKTPOHHBIX Tadimui MS Excel
2010 nns ananm3a 1 00pabOTKHU MEJArOTHYSCKUX H3MEPEHUH.

[lon menarornyecKMu M3MEpPEHUSIMU NOHUMAIOT ONEPAlliy PUCBOEHUS YMCIOBBIX IOKa-
3aresneil 00beKTaM M UX CBOMCTBAM B COOTBETCTBHHM C OIPECICHHBIMH MIPaBHJIaMU. Y POBEHb 3Ha-
HUW WM YMEHUNM YYEHHMKOB, MX MOPAJIbHBIE Ka4eCTBa, AUCIUIUIMHUPOBAHHOCTD U APYTUE JaHHBIC
MOTYT OBITh W3MEPEHBI U OLIEHEHBI HA OCHOBE JIEATEIHHOCTH YYalllUXCsl, UX OTBETOB HA BOIPOCHI,
pelieHus 3a1a4 U T. .

MS Office Excel umeer 60mbiive BO3MOXHOCTU ISl TPOBEACHUSI aHAIN3a U HATJISIAHOTO
IIpE/ICTaBICHUs] yUeOHOU NEATEIbHOCTU MO OTACIBHOMY pasjieny, MPEeAMETy, YYEHUKY, KIaccy,
yuebHOMYy 3aBeneHuto. JlabopaTopHas pabora onucsiBaeT Bo3MoxkHOCTH MS Excel mo o6paboTke u
aHAJIN3Y UCXOAHBIX JIAHHBIX.

Pekomenoayuu K 6blnoiHeHUI0 1a00pamopHoil padomut

[IpoBenem ananu3 ycneBaemocTu Tpex kiaccoB (A, b, C) 1Kokl MO0 OKOHYaHUU TEPBOM
yeTBepTH. [[1s1 HarJIAIHOTO MpeACTaBIEHUS MPOoIlecca BHIIOTHEHUS TaHHOTO 3a/laHusl PEKOMEHY-
eTcs U3 apXHBa 3aJIlaHUi OTKPHITh JOKYMEHT Y crieBaeMocTh KitaccoB |1 werBeptr’” (mamka Excel), a
TaK)Ke CaMOCTOSITENIbHO BBIMIOJIHUTH BCE HIDKETIEPEUHCICHHBIE PEKOMEHIAIINH.

Coznare Kaury Microsoft Excel ¢ umenem “Ycnesaemocts X kitaccoB 1 wets”, Jlucrl me-
peuMeHoBath B “A K’ M cO3AaTh TAaOJMILy ¢ MCXOAHBIMH JTaHHBIMHU, MEPEYUCIHUB B CTOJIOIAX
Ha3BaHMsI U3y4aeMBbIX MPEIMETOB, B CTPOKAX (PaMUIIMM U UMEHA y4alllUXCs U UX OTMETKH IO COOT-
BeTCTBYIOIIUM TpeameTam. Mcmomssys cratuctudeckyro ¢yHkiuioo CP3HAY(), BeUUCISIONIYIO
CpelHee 3HaueHUE B YKA3aHHOM JMana3oHe S4YeeK, MOKHO BBIYMCIIUTH CPEJHIOI OLEHKY Ka)KJ0ro
YUEHHKA U CPEJIHIOI0 OIIEHKY KJlacca MO KaXJA0MY IPEIMETY.

AHanu3 ycneBaemMocTH A kiacca 3a 1-10 yeTBepTh

HAS
Ne Damnins Ouenkamo | Ouenkano | Omenkamo | OrleHka 110 0 Cc:)peezima
.11 Nwms MaTeMaTHKe | IUTepaTrype [MHPOpMATHKE IIeCTBO3HAHY 1
yUeHUKa
1 Anexca"naposn
0 o 5 5 5 4,7
JIET
2 A
ot 3 3 5 3,5
Huxkoman
Cpenusia  OIleHKa
pex 11 41 10 . .
MpeIMeTy

J1st BBOJIa MICXOHBIX JTAHHBIX JUIsI OCTATBHBIX KJIacCOB ynoOHO JIucT “A ki1’ CKOMUPOBATH
Ha apyrue TucTsl (yaepkuBas kinapuiry Ctrl, meperanuTs SpiabdoKk Konupyemoro Jlucra Ha HOBOE
MECTO WJIM BBIOpPAaTh U3 KOHTEKCTHOTO MEHIO NMYHKT [lepemecmumv unu ckonuposams... — Co-
30ams Konuro, IEPEUMEHOBATH JINCTHI M OTPEAAKTUPOBATH UCXOTHBIC IaHHBIE.

Hcnonb3yst UCXOAHBIE JaHHBIE 00O TaONHUIBI, MOKHO OPTaHHU30BaTh HATISTHOE TPE-
CTaBJICHHE YCIEBAEMOCTH C MoMolpio auarpamm (cm. Jluer “A ki u Jlucr “Ananus” qokymeHTa
“YcneBaemocTs X KinaccoB | ueTB” u3 apxuBa 3amganwuii (manka Excel)).

C nenpro aHanM3a, HaIJIAIHOTO MPEJCTABICHUS U CPABHEHMS YCIIEBAEMOCTH BCEX KJIACCOB
MOKHO CO3aTh CBOJHYIO TaOIHUILy, OTPAXKAIOUIYIO CPETHUE OLICHKH KJIACCOB M0 YU4eOHBIM MpeaMe-
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taM. Jlyig 3Toro HeoOxoaumMo Ha HOBOM JIucTe co3aarh Tabnuily U CBA3aTh €€ C JAaHHBIMU KJIACCOB,
HaxXOJAIIMMHUCA Ha COOTBETCTBYIOIUX JIucTax.

Jl1st 3amosiHeHrsT JTaHHOW TaOJMIIBI B STYEHKY CpeHEH OLIEHKH 0 PYCCKOMY MaTeMaThke A
KJjacca (B HaweM ciayyae sueiika C5) Hy)KHO BBeCTH 3HaK =, epetu Ha JIuct “A ki’ (LEeIKHYTh
no sipabluky Jlucra), ykasaTh Ha siueiKy, COAEpXKAIlYyI0 CPETHIOI OIEHKY IO MaTeMaTHuke, U
Haxats Enter. B pesynbrare cpenusis omnenka ¢ Jlucra “A ki1’ oTpasuTcs B MUTOTOBOM TaOiuIe.
Bocnonp3oBaBuucey onepanyeil KOMUPOBaHUS, PaCIPOCTPAHUTh GOPMYITy Ha BCIO CTPOKY. AHaJo-
THYHBIM 00pa30M 3aIlOJIHUTh BCE CTPOKH.

Jlis HaryisggHoOro NpeJCTaBlICHUsS NaHHOW TaOJMIbl HEOOXOAMMO: 6bloenums maobnuyy
(xpome ctonbua “Ne m.m.””) — Bcmaska — ['ucmozpamma (8bibpams mun ouazpammot).

AHanoru4HbIM 00pa3oM MOXKHO TMOJYYHUTh HarjsiHOE MpEeACTaBJICHUE JIF0OOT0 HaIpaBiie-
HHS y4€OHO-BOCIMTATENBHOIO NPOLIECCA.

l4 A | 8 [ ¢ | o | € | ¢ | & | =#

1
3 Mrorosan Tabauua yonesaemocTu 8 1-x KAACCa 33 Nepeyo YeTeepTo 2013/2014 yu. roga
3|
Cp.oueHka | Cp.oueHka | Cp.ouensa |Cp. ousHua no Cp. oueHka
M .0 Knacc | no pyccromy ne no ORPYHADWEMY . DI o no
s HHGOpMaTHHE
a ﬂﬂ.‘bllf"l' J'IHTEPHTWE MaTemMaTHE2 hll‘ll:l".lI PH{:UBEHHIG
5 | 1 1a 41 3.9 3.8 4,0 4,0 4.7
6| 2 16 41 3,9 4,0 4,0 3,9 46
7 3 18 43 4,2 4,0 4,2 4,3 48
‘B a4 1r 41 3,9 1,8 4,0 4,0 47
9 |

Bonpocul ona camonposepxu

1. Yro npezcrapiseT coOoi nenarorndeckoe u3mepeHue?

2. OxapakTtepusyiite Bo3moxkHocTu Microsoft Excel B 00paboTke U HarsIHOM TMpeICcTaB-
JICHUH TeJarOTMYECKUX U3MEPEHU.

3. Kakue eme mporpaMMHBIE CPEJICTBA MOKHO MCTIONIB30BaTh JJisi 00paOOTKH Teaaroruyie-
CKHX U3MEPEHNN?

3aoanusa 0na camocmoamenvHoi padomol

3aoanue 1

Coznarp gokymeHnT Microsoft Excel ¢ umenem “Ananus ycneBaemoctu 9-x Ki1accoB 3a 1-to
YETBEPTH .

CmogenupoBath TaOJIMIy UCXOAHBIX TAaHHBIX IS KiaccoB: 9a ki, — 15 ven., 96 k. — 15

4ell., 9B KiI. — 12 yenn. — 1o BOCbMU IIpeIMETaM:.

BBecTu OTMETKM U BBIUUCIHUTH CPEIHIOI OTMETKY IO KaXKIOMY MPEAMETY U CPEIHIOI OT-
METKY Ka)KJI0T0 yYEHHUKa JJIs1 BCEX KJIACCOB.

Ha nucre xaxxaoro kjiacca BBIBECTH JUarpaMMy yCII€Ba€MOCTH YUEHHKOB I10 MpeAMETaM U
JyarpamMmy CpeIHUX OLIEHOK YYEHUKOB.

Ha noBom Jlucte coznath cBOIHYIO TaOJIHIly, OTPAXKAIOIIYIO CPEIHUE OLIEHKH KJIacCOB IO
npenMeram. [1o ee TaHHBIM Ha OTAENBHOM JIMCTE BBIBECTH JUarpamMmy yCIEeBa€MOCTH.

3aoanue2

CozpaTe TOKyMEHT ¢ UMEHEM ‘‘YcmeBaeMoCThb 1o mpeamery’, Jlucrl nmepenMmeHoBaTh Ha
“Jlannble o npeamerty”, JIncr2 — Ha “Cpennss onenka”, Jluct3 — Ha “AHanu3 JaHHBIX 1O Kjac-
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cy’.
Ha Jlucre “/lanabie o npeameTy” co3aaTh TaOIUILy C TaHHBIMH IO MPEAMETY JJISI OJTHOTO
Kiacca ¢ 15 yueHukamu.
AHanu3 ycneBaeMocTH 9a Kiiacca o pyCCKOMY SI3bIKY
No ITepBas Bropas Tpetrbs Yerpepras I'omo-

IL.II. Pamurmus Umst qeT 4yeT qeT YETBEPTH Bas




9]
AN
9]
V)]

1 |Anekcanapos Oner
2 |ApnayroB Hukonai 4 4 3 4

BBecTu OTMETKH YYE€HUKOB 110 BCEM YETBEPTAM. BBIYMCINTH CPEHION OIEHKY Kiacca 3a
KaXX]1yI0 YETBEPTh U TOJOBYIO OLIEHKY (Cpe/IHsIsl OLICHKA 332 BCE YETBEPTH ).

Ha JIucre “Cpennsis onieHKa” BBIBECTH JUarpaMMy, OTPa)Karollylo CpeaHuE OLICHKH Kiiacca
1o 4erBeptsM (mepeiitu Ha Jluct “Cpennsst ouenka” — Bcemaska — ['ucmoepamma — BwiOpaTh
TUT AWarpaMMmel (Hampumep, I ucmoepamma c¢ epynnupoexotl)  BeiOpaTh naHHbIE — MEPEHTH HA
JIuct “JlaHHbIe IO IPEAMETY” —> BBIICTUTH B 3ar0JIOBKE TAOJIMIIBI TOJBLKO YETBEPTH, JIajee, yaep-
xuBas kiaaBunry Ctrl, BeIIeIUTh cpeHre OTMETKH — —>). BoiOpaTh Hambosee HarysHbld MakeT
JUarpaMMbl.

Ha Jlucte “AHanu3 1aHHBIX MO KJIACCY’ BBIBECTH JHUArpaMMy, OTPAXKAIOIIYIO YCIIEBAEMOCTh
Ka)XJIOTO YYEHUKA M0 BCEM YETBEPTAM y4eOHOTO roga. BeiOpars Hanbosiee HarmasiiHbIN MakeT gua-
IpaMMBI.

3aoanue 3

Coznate nokyment ¢ umeHeM “Ilemarornueckas Harpyska”. Co3naTh TaONHIly TPUMEPHOM

MeJarOruYeCcKOi Harpy3Ku yu4eOHOTO 3aBE/ICHMUSI.
Tema 5. MHcnoan3oBaHHe MeTOJ0B MaTeMATHYECKOH CTATHCTHKH B  IICHXO0J0IO0-
NeJarorn4ecKux MCCJae0BaHuAX

JlabopaTtopnass padora 3. (OOpadoTka pe3yJabTaToB

cTaTuCTHYecKUMH MeToaamu B cpeae Microsoft Excel

neJaroru4ecKux HccJaea0BaHuM

Leab padoThl: IPUBUTH YMEHUS U HABBIKK Ucnoiab3oBaHust MS Excel 2010 mis o6pabotku
Pe3yJIbTaTOB MEJarorHueCKUX UCCIEIOBAHUN CTATUCTUYECKUMHU METOJaMHU.

Llenpro m1060r0 MEIarornyeckoro HKCIepUMEHTa ABISETCS SKCIEPUMEHTAIbHOE MOJATBEp-
KJIEHHE TUIOTE3bl MCCIEeA0BaHusA, T. €. 000CHOBAaHUE TOrO, YTO IpeJIaraeMoe IMegarornyeckoe
BO3JIEHCTBUE (HAlIpUMeEp, HOBBIE coziepKaHue, (POPMbI, METObI, CPECTBA O0yUYeHHUS U T. 1.) Ooiee
3¢ dexTUBHO, yeM apyrue. OCHOBHBIM CIOCOOOM 00paOOTKM MOJTYYEHHBIX JAHHBIX SBJISIETCS CTa-
TUCTUYECKast 00paboTKa Me1arornueCKiuX MaTepruaioB.

B nanHoil paboTe paccMOTpeHO NPUMEHEHHE CTAaTUCTHMYECKHX METOAOB JJISl PELIeHUs THu-
MOBBIX 33Ja4 aHaJIM3a JaHHBIX B €1arOrMYeCKUX HCCIe0BaHUSX.

Pekomenoayuu K évinoiHenuI0 1a00pamopHoil padomul

Omnpenenenne JOCTOBEPHOCTH COBNAJCHMI W Pa3jIMUMil VI JKCIEPUMEHTAJIbHBIX
AAHHBIX, U3MEPEeHHBIX M0 IKAaJe oTHomeHni. Hanpumep, nmeeTcs skcniepuMeHTallbHas TpyIna,
cocrosimas u3 20 yenosek (N = 20), 1 KOHTposIbHAS Ipynna, cocrosuias u3 25 yenosek (M = 25). B
pe3yibTaTe MPOBEIEHHOI0 TECTUPOBAHUS MO ONpeAeTIeHHOMY Ipeamety (tect coctouT u3 30 3ana-
HUI) MPOBEPUSIU YPOBEHb 3HAHUM ydamuxcsi (KOJUYECTBO NMPABHIBHBIX OTBETOB Kaxk1o0ro). Pe-
3yJIbTaThl U3MEPEHUN YpOBHS 3HAHUI B KOHTPOJIBHOM M 3KCIEPUMEHTAIBbHOM Tpynnax BHECIH B
tabnuiy. Ilocie 3Toro B 0J1HOM U3 TPYII NPUMEHUIN SKCIIEPUMEHTAIILHYIO METOAUKY O0yUYeHHUsI, a
B Ipyroil OCTaBUJIM TPaJULMOHHYIO. [I0 OKOHYaHMM AKCIEPUMEHTA Y4aluXCsl HOBTOPHO TECTUPO-
BaJIM, pe3yJbTaThl TaK)Ke ObLUTHM BHECEHHI B TaOnuiy. Cineayer onpenenuTs 3PGEeKTHBHOCT dKCIIe-
PUMEHTAIbHOM METOAMKH 00Y4EHUS 110 OTHOLICHHUIO C TPaJAUIIUOHHOM.

N KoBTpoasRasn rpyomna IRCIepHMERTAALHAN TPYIINA
l'[.l;. Jo vagana [Mocae Jo sagama [Mocae
IECHEPHMEHTA | SKCHOEDUMCEHTA IKCIEPUMERTA IKCIEPHMEHTA
1 25 25 24 26
2 18 19 16 19
25 21 14




JUs IpOBEPKY T'MIIOTE3Bl O COBMAJCHUM XapaAKTEPUCTUK JIBYX IPYII JAHHBIX, H3MEPEHHBIX
B IIIKaJie OTHOIICHUH, 11eJIecCO00pa3HO MCIOIb30BaTh 100 Kputepuil Kpamepa-Yamua, mubo kpu-
Tepuil Bunikokcona-MaHHa- Y UTHH.

Kpumepuit Kpamepa-Ysnua, xak u3BeCTHO, NIpEAHA3HAYEH UL IIPOBEPKU TMIIOTE3BI O pa-
BEHCTBE CPEIHUX (CTPOro roBOpsi, MATEMAaTUYECKUX 0XKUJAHUN) IBYX BBIOOPOK.

JU1s1 BBIYMCIIEHUS! SMIMPUIECKOTO 3HAYEHUSI JAHHOTO KPUTEPHsI HEOOXOIMMO 3HATh: 00beM
BBI60poK N 1 M (B Hamem ciaydae 20 u 25), Bei6opounbix cpeaaux (B, u Gn(0) u BHIGOPOUHBIX
mucriepcuit Dx 1 Dy cpaBHHBaeMbIX BBHIOOPOK. AJITOPUTM ONpEAETICHHUS JOCTOBEPHOCTH COBIIAJIE-
HUHI M pa3iavuuil XapaKTepUCTUK CPABHUBAEMBIX BBIOOPOK JUISl SKCIIEPUMEHTAIBHBIX JIaHHBIX, U3-
MEpEHHBIX B IIKaJle OTHOIICHUH ¢ moMoIbsio Kpurepus Kpamepa-Yoanya, 3akimodaercs B Cleayro-
IeM:

1. BeruucnuTh Ui CpaBHUBAEMBIX BBHIOOPOK 3MIUpUYECKOoe 3HaueHue kpurepus Kpamepa-
VYanua (75mmm) o popmysie:

VM N |i— 7

]EIMFJ Y N T
JM-Dy+ N -D,

U CPaBHHTH C KpUTHUECKUM 3HaueHneM. B Microsoft Excel:

— KOpEeHb KBAJpaTHbIM M3BJIEKAETCS C IOMOIIBIO MaTeMaTU4YecKOH (yHKUUU
=KOPEHb(Yucno);

— cpezHee 3HaueHHe B KaKOM-IM00 AMana3oHe — € MOMOUIbI0 CTaTUCTUYECKOM (PyHKIMU
=CP3HAY(/Inana3oH siueex);

— Moxynb (abcomoTHas BenuurHa |[X — y|) =ABS(Yucno);

— Jucnepcus 1o BIOOPKE — C MOMOILBIO CTATUCTUUECKON

bynkun ={VUCI1.B([Inanazon sueek).

Jlns ynpoiieHus BBIYUCISHUS 3MIIUPHUYEcKoro 3HaueHus (Trmm),

4TOOBI HE 3arpOMOXKJIaTh (OPMYITy, PEKOMEHAYETCS OTAEIbHO BBIYUCIUTL CPETHUE 3HaUe-
HUS M TUCTIEPCUH BBIOOPKH HKCIEPUMEHTAIBHOM U KOHTPOJIBHOM IPYII 10 U MOCJE SKCIEPUMEHTa
(YCTaHOBUTD yKa3aTeb B SYCHKY AJI BBIYMCICHHS CPEJHEr0 3HAaYeHUs KOHTPOJIBbHOM IpyMIibl O
sKcriepuMenTa — BbI3BaTh PpyHk1Hi0 CP3HAY() — npu HE0OXOAMMOCTH yKa3aTh IUaIa3oH S4eeK
(o6sryHO MS Excel onpenenser ero aBToMaTHueCKl) — CKONMUPOBaTh (POpMyIy Ajisi BCeX CTOJO-
1[OB TaOJIMIIbl). AHAIOTUYHO BBIUMCIUTD TUCIIEPCUH BBIOOPKU. B pe3ynbpTaTe nNpon3BeIeHHBIX Aeii-
CTBMH ITOJTy4HMM BBIYMCIICHHEIE JJIEMEHTHL: X, ¥, Dy, D,.

Torna Excel-gpopmyna Berurcnenus Tomn n0 3KCHepUMEHTa Ui Hamled TaOnuibl Oyaer
BBITISLJIETH CIETYIOLUM 00pa3oM:

=KOPEHbB(25*20)*ABS(B29-D29)/KOPEHbB(25*D30 + 20*B30),

a pesynbrat Tomm = 0,16.

2. CpaBHUTD MOJTYyYEHHOE 3HaYeHUe ¢ KpuTtuueckuM 3HauenueM 10.05 = 1,96: ecou Tomn <
1,96, TO caenath BBIBOJ: “XapaKTEpUCTHKH CPaBHMBAEMBIX BHIOOPOK COBIIAJAlOT HA YPOBHE 3HA-
gumoctu 0,05”; ecimu Toamm > 1,96, To caenare BBIBOA: “AOCTOBEPHOCTD PA3IMUUN XapaKTEPUCTHK
CpaBHUBAEMbIX BBHIOOPOK cocTaBiisieT 95%”. B HamieMm ciydae rumores3a O CO-BIQJICHUU XapaKTe-
PUCTHK KOH-TPOJIbHOM M 3KCIIEPUMEHTAILHOM TPYIIN /10 Hadajga SKCIEPUMEHTa MPUHUMAETCS Ha
ypoBHe 3HaunMoctu 0,05.

3. CpaBHUTH XapaKTEPUCTUKU KOHTPOJBHON M SKCIEPUMEHTAIBHOM IPYII MOCIE OKOHYA-
HUS DKCIIEpUMEHTa. J{J1s1 3T0ro HeoOX0MMO BEIYUCIUTH TaMI MOCIe SKCIIEPUMEHTA 110 aHAJIOTH Y-
HOM (hopmyie

=KOPEHB(25*20)* ABS(C29-E29)/KOPEHbB(25*E30 + 20*C30).

B pesynbrare nonyuum Tomn = 3,62 > 1,96, cinepoBarenbHO, JOCTOBEPHOCTh pa3inyuil Xa-
PAKTEpUCTUK KOHTPOJBHON M SKCHEPUMEHTAIBHOW TPYII MOCIE OKOHYaHUsSl SKCIEPUMEHTa CO-
craBiseT 95%.

Takum oOpa3zoM, HavaIbHBIC (10 HAYaJla SKCIEPUMEHTA) COCTOSTHUS YKCIIEPUMEHTATBLHON 1
KOHTPOJIBHOMN TPYIIN COBIAJAIOT, a KOHEUHBIE (ITOCIe OKOHYAHUS HKCIIEPUMEHTA) — Pa3IHyaloTCs.
CrnenoBaTenbHO, MOXKHO CHENaTh BBIBOJ, YTO 3 (PEeKT u3MEHEHH 00YCIOBIEH UMEHHO MpUMEHe-
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HUEM SKCIIEPUMEHTAIBPHOW METOAUKN 00YUICHUSI.

Kpumepuit Bunxkokcona-Manna-Yumnu onepupyer He ¢ aOCOJIOTHBIMH 3HAYEHHUSMH dJIe-
MEHTOB JIBYX BBIOOPOK, & C pe3yJIbTaTaMU WX MapHBIX CPABHEHUH. DMIUPUUYCCKOE 3HAUCHUE KPU-
tepust Bunikokcona W, BwIYHCISETCS IO (hopMyIie

omn
N -M
e
2 .

Wamn

JN-M-{N+M+1}
12

rae U — sMmmupuueckoe 3HaueHue Kputrepusi ManHa-YUTHH, KOTOPOE BBIUYUCISETCS MO CIeNyIo-
IeMy aJTOPUTMY: JUIsl K&KIOr0 YjeHa IKCIEPUMEHTAIbHOU TPYIIIbI OJICYUTHIBACTCS YUCIIO YJle-
HOB KOH-TPOJIBHOW TPYIIbI, OTBETUBIIMX Ha CTPOro OOJbIlIee YHUCIO 3aJaHuM, U MpuOaBiIseTCs
MOJIyCyMMa YHCJIa YICHOB KOHTPOJIBbHOM TPYIIIbI, OTBETUBIINX HA TAKOE K€ KOJMYECTBO 3a/aHUM.
CyMmMa MOJIy4eHHBIX YHCEN YIECHOB HKCIEPUMEHTAIBHOM TPYIIIbI JaeT IMIHPUYECKOE 3HAYCHUE
kputepuss Manna-Yutau U.

B Microsoft Excel mist Berancnenust 3nadenust U 10 ¥ TIOCTIE SKCIIEPUMEHTa PEKOMEH/TYET-
Csl BBECTH B TAOJIMIy JIOMOJHUTENbHBIE cTONOIBI (U], — 1o skcnepuMenTta u U2, — mocie JKcIe-
PUMEHTA).

Jlns mozcyera BocHosb3yeMcs craTuctudeckoi ¢ynkuueit CHETECIIN(/Iuanason; Kpu-
tepuii). B Hamem cirydae monHas popmyna OyeT UMeTh CISTYIONTHI BHUI:

=CUETECJIU(B$4:B$28;*>"&D4)+CUETECJIU(B$4:B$28;D4)/2.

F4 * g :E‘-}ETECHHIBSA:BSZE;".!-*“&DIIH{'-I ETECAIW({BS4:B528:D4)/2
| A | B £ D E__.. el & H 1 1 K
Pesy TR TaTR] M Sp el VP OEHR THEHHA B KOHTPOARHON M 3XCIepIndeHTaATRHOR
1 TPVIE 00 1 (0CHE SECTIRDHMENTA
2 Homrpomstas rpymma RCTIEPEMENTATRMAS PV Tlige |UZinocze
' Man o Hocae Ns Mocae | ¥cmepin | axcrepun
3 IKCTEPIMESTS| IKCHEpIMERTR | sscoepusienTa | skcunepuuesrn | 56T ars
L ! 3 15 u H =CHETECNN(BS4:8528;">" B04)+CHETECNA(RS4:B528;04) /2
5 | 3 ] 12 16 19 | [ |

Utob6sl GopMyTy MOKHO OBIJIO CKOMMPOBATH HAa BCE CTPOKHM, HEOOXOAMMO HCIIOJIB30BATh
aOCOJFOTHYIO CCBUIKY JUTS 3aKperuieHust auamnasoHa siaeek (B$4:B$28). [lockonbky kpurepuit nmpu
MIEPBOM HCHOJIb30BaHUU (PYHKIIMU JOJKEH paboTaTh MO YCIOBHIO, HEOOXOAMMO BOCIOIb30BATHCS
MaKponoJCTaHoBKoH (“>"&D4). /lannyto hopMyny MOKHO BBECTH BPYUHYIO MJIM BOCIIOJIb30BATh-
cs MacTepoM BBoAa (ynkuuii (Be3Bath Gynkuuio CUETECJIU — yka3aTeneM BbLIEIUTH B Ta0-
nuIe HeoOXOAMMBIN Tnana3oH (B HaweMm ciydae siueiiku ot B4 no B28) — ans 3akperuienus aua-
na3oHa BBectd cuMBO $ B cebuikax (B$4:B$28) — — BBecTu kpurepuii mojcuera (B HaIlIEM CITy-
yae ‘“>"&D4) u nHaxate OK. Jna mpuOaBieHus OCTaBLICHCS IMOJYCYMMBl YHCIa YJIE€HOB KOH-
TPOJIBHOM TPYNIIBI, OTBETUBIINX HA TAKOE e KOJIWYECTBO 33/1aHUl, HEOOXOJUMO TONOJIHUTH (Oop-
Myny (HaxaTb KiaBuily F2 i pedakTHUpOBaHUS (OPMYJIbI HEMOCPEICTBEHHO B sYEHKe WM B
ctpoke opmyn HabpaTh 3HAK + — BB3BaTh QyHKIMI0 CUETECJIN — ykasaTeneM BBIACTHTH B
Tabnuie HeoOXOAMMBIH Tuana3oH (B HameM ciydae sueiiku or B4 no B28) — BBectn cumBon $ B
ccoutku (B$4:B$28) — mepeiitu B mone Kpumepuii — ykaszaTh sUEHKY ¢ KpUTEpUeM (B HaIlleMm
cinydae D4) — — naxars OK — BBecTH B KoHIIe (hopmyibl aeneHue Ha 2 (/2)). [locne Haxatus Ha
KJaBully Enter pe3yiabTaT MOKHO CKOITMPOBATh HAa BCE CTPOKH TAOJUIBI U HA COCEAHUN CTOJIOEL.
ABTOCYMMa 10O CTOJIOIIAM JacT SMIOHUPUYECKOEe 3HaueHUe Kpurepus MaHHa-YHUTHU 70 U TOCIe
sKcriepuMenTa. [lanee HEOOXOAMMO BBIYMCIUTH IMIMPUYECKOE 3HAUEHHE KpuTepHus Buimkokcona

W, RO H IOCIIE SKCIIEPUMEHTA.
a = | = | % | | | | |
29| L _ 251,5 110
30 Wom =ABS{20*25/2-F29)/KOPEHB(2025(20+25+1)/12)

w.

omn

B pe3ynbrare moacueToB MOgyYUIIH, YTO J0 SKCIEPUMEHTA = 0,034 < 1,96, u, caeno-
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BaTCJIbHO, I'MIIOTE3a O TOM, YTO CpaBHHBAaCcMBIC BBI60pKI/I COBITIaAar0T, NPUHUMACTCA Ha YPOBHC

3naunmoctu 0,05, a mocne skcniepumenta W, = 3,1978 > 1,96, a 3Ha4UT, 10CTOBEPHOCTD Pa3ix-

YHii CPaBHUBAEMBIX BEIOOPOK cocTaBisieT 95%.

CrnenoBaTelbHO, MOXKHO CHENATh BBIBOJ, 4TO 3(PdeKkT m3mMeHeHui oOyCIIOBIIEH MMEHHO
MPUMEHEHHEM SKCTIEPUMEHTAIbHOM METOAMKH O0yUYCHHS.

OnpenesieHne J0CTOBEPHOCTH COBNAJEHUN W Pa3IMUYMid JJS1 3KCIHEPHUMEHTAJbHBIX
JaHHBIX, H3MEPEHHBIX B MOPAAKOBOH IKaJe. J[Ji1 nmpuMepa pacCMOTpUM ciydaid, Korja Hc-
MOJTB3YETCS MOPSIIKOBAs MIKaJIa ¢ L pa3IuyHbIMK OajljlaMu. XapaKTePUCTUKOU TPYIIIbI OyIeT Ync-
JI0 €€ YWICHOB, HAa0paBIIUX TOT WM HHON OaJlI.

JJ1s SKCIIEpUMEHTAIBHOM TPYIIIBI BEKTOp 0aIIoB n = (n;, n,, ..., n;), TI€ N, — YUCIIO 4Jle-
HOB AKCIIEPUMEHTAILHON TPYIIIBI, MOJYYMBIIUX k-i Oamt, k = 1, 2, ..., L. JIsia KOHTPOJIBHOU IpyTI-
bl BEKTOp OamioB m = (m;, m,, ..., m;), T1€ m, — YUACIIO WIEHOB KOHTPOJBbHOI IpyIbI, OTY-

yuBIIKX k- 6amn, k=1, 2, ..., L.

Paccmorpum mpumep, Korga 0 SKCIEPUMEHTAa YpOBEHb 3HAHUW MO pe3yjbTaTaM KOH-
TPOJIBHOW paboThI, coctosmieit u3 10 3amay, onpeaesnsics Kak “Hu3kuii” (ObLUTO pemeHo a0 5 3a-
nad), “cpemuuii” (0bLIO pernieHo oT 6 1o 8 3amad) u “Beicokuid” (ObUIO pemieHo Oosee 8 3amaq), T.
e. L = 3. Ilocne npoBeneHus 3KCIEPUMEHTATBHON METOANKHU MOBTOPHO MPOBEPUIIM YPOBEHH 3HA-
HUH.

Pe3ynbrarel u3mMepeHuil ypoBHSI 3HAHUN B KOHTPOJIBHOM M 3KCIEPUMEHTAIBHOMN Ipymmax
JI0 U TIO0CJI€ 3KCIIEPUMEHTA 3aHECIU B TaOJIUILY.

L] & B C D E F
Kon-go yenogex 2 N= 25
1 IMCILIpVINE
Kon-eo yenogex &
M= 30
2| KOHTD.IPYTIHE
e EPREMEHTL
KosTpoasuan IcnepamMeETAILEAS KosrpoisHas rpymna m:pmm _— r“
Y POk enh IRAHI TPYOna 0 HITATE rPYOna 0 HaTLIa nocIe OKOHTANER n- E
3 IKCOSPAMEeRTa (J23.)| ICOepuMeRTs (Ter) IKCHEPHMERTA (9e1.) e Gkl
4| Humrasii 13 12 13 5
-2 Cpeneng 12 8 12 8
& B oaoi 5 5 5 12

Kak u3BecTHO, A JaHHBIX, U3MEPEHHBIX B MOPSIKOBOM IIKalle, 11eIeCO00pa3HO UCIOIB30-
BaTh Kpumepuii 00HopooHocmu y’ (Xuxeadpam), SMIMPHYECKOE 3HAYEHUE )7, ~KOTOPOTO BBHIYHC-

JSIETCS 1O CIeAyroei hopmyre:

. [”! - T-.f

x':l.uu = 5""" 1} Jif -Z& ,

no+m

KpuTepuii Xu-KBaapaT PEMEHHM IIPH YCIOBHH, 4TO JUIs TF000r0 3HaYCHHA Oallia B 000k
U3 CPaBHUBACMBIX BRIOOPOK HE MEHEE IISITH €€ WICHOB MOTYYIIHN JaHHbIH O, T. €.: nj > 5, mj > 5,

i=1,2,..., L. Kpome Toro, xxenaTeiapbHO, 4TOOBI YUCIIO Tpananuii L 0pu10 HE MeHee TpeX. Eciu L =
2, T. €. HCTIONIB3yeTCs JUXOTOMHUECKas mKkana (“na” — “Her”, “peurmn’” — “He pemdn’” | T. 1.), TO
MOXHO NPUMEHATh KpuTepuil dumrepa.

Kputnuueckue 3HaueHUs] KpUTEPUS X2 JUIs1 YpoBHS 3HaUUMOCTH @ = 0,05 MOXHO HaWTH Mpak-
TUYECKH B JTIOOOM YYEOHHMKE MO CTATUCTUYCCKUM METOJaM WM B CHEIUATbHBIX CTaTHUCTUYECKHX

TabJIMax.

L-1 1 2 3 4 5 6 7 8 ]

.In],u:’» 4,04 5,89 7,82 849 | 11,07V | 1259 | 14,07 | 15,

2| 16,92

en
an
I

AJITOPUTM OMPEAENICHUSI JOCTOBEPHOCTH COBIAICHUN U PA3NUyUd I SKCIEPUMEHTAIb-

HBIX JaHHBIX, U3MEPEHHBIX B MOPSIIKOBOM IIKaJle, 3aKII0YAETCs B CIEIYIOIIEM:
1. BBIYMCIIUTE /ISl CPABHUBAEMBIX BHIOOPOK %7, — SMIIMPUUIECKOE 3HAUCHUE KPUTEPHS )°
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IO BBINIICYKAa3aHHOU (hopMyIIe.
Jlns yno6¢TBa BRIUMCIIEHHS SMIIMPUYECKOT0 3HAYEHHS ¥’ CO3/1aUM JIOMOIHUTENILHYIO Ta0-
JIMILY, OTPAKAIOIIYIO OTJCIBLHO 3HAYCHHUS

oM
(t-=1)
N M |
ﬂl + I'J'.FI
_CETOAHR (0 X o fo| ={Fa/SD51-E4/5D53)22/(FA+ES)
L4] & 8 3 : o =, E F 6
| Eom-mo penaiex o M= 25
| 1 I FECIL AT
K
B0 TEROREK 0 = g
| OHT T T
. . FIERCOePAMEHTLILHAR
Kowrpoasman FrcnepEenTLILEIS KonTpoasunan rpymmna Py mocTe
YVposean @auadl | rpymme I0 Bavata VIR 30 B3TATa NOCTe SROETANER "‘“m.'
i IECOEDEMEHTE (Je0.)| INcoepEMeHTE (Se0) IECOEPEMEHTE (TEM) e
A Fimasi 13 12 1 13 5
] Cpemngi 12 B | 12 B
g Eucokuii 5 5 | 5 12
L =
Turnepus T LRI Fri a2
e Feiom P - . rpyemsan | Decespmsesrraieusss rpyaas ¥ i Jerocpruarrateazs
y ESNTPATLALY MFJEOL 56 | NEIOSPAENTE, ESFTPATRREE - BEENS WTHSEREENTY, i TPYEEY A0 B BETE
1 L ETEEpEMAATE sncas JI T - an p ehe ¥ IECEAEEEATE
8 |Hamodi '#WSDSJ-EM’SUS!]“HFHHH
10 Cpeawa .i .
11  Buicost | |

Janee noouepe1HO BBOAUM (OPMYIIbI ISl BBIUUCIICHUS IPOMEXYTOUHBIX IOKa3aTesleld 1 IM-
NUPUYECKNX 3HAYEHMH ¥, yKa3bIBas ajpeca SdeeK B COOTBETCTBUH C TaOJIHIIeH:

Mo
—==)
Brioopra Buauenne N M IMOIHUPHYECEOE IHATEHHE f
i
SRCOEPHMEHTAME-
Ha® ¥ KoHTponsHar |=(F4/3D81-E4/3Ds2)"2/ =$D2*$D1*CYMM(B9:B11)
rpynnst nocne axc- | (F4 + E4) - i

nepiMeHnTa

EKCHEF‘I IMEHTaMNbL—

Had M ROHTpoasHaR |[=(D4/3D51-C4/8D82) 2/ —$D2*$D1*CYMM(C9:C11)

TPYIIILL 0 SRCIE- (D4 + C4)

PHMEHTA

SRCIepHMEHTAIE-

HAaH TPyIIa Ao ={D4/5D51-E4/8Ds27°2/

it Rl A WL =$D2*$D1*CYMM(D8:D11)

TpOJIbBHAR — DOCTE

SECIepHMEHTANE-
Haf TPYTIa Oocae =(F4/$D%1-C4/5D52y2/
arRcnepHMenTa, kou- | (F4 + C4)

TpoOILHAR — A0

=3D2*5D1*CYMM(ES:EL])

e e —(C4/$D$2_F4,/$D$2)":
rpynnoa o ¥ nociae [_E{-i +’ o s s =3D2*FD2*CYMM{FO-F11)
IHCTEPHMEHTS )

BT{CHE']}“MEHTE;“L— =
mas rpynma go i no- | <(F4/3DSL-D4/SDSLY2/ | ey egpiscymmco:ci1)
CJIe IRCHepPHMEHTA :F-'I: + Dli,

Jiig yno6cTBa KOnmupoBaHus (pOpMysT HEKOTOPBIE CCHUTKH CIeTaHbl a0COIOTHBIMHU.
B pe3ynbTaTe HOdy4uM TabIIMILy, OTPasKaIOIYI0 SMITUPUYECKHE 3HAYEHHS ¥ IS BCEX BO3-
MO>KHBIX BApPHAHTOB.
2. B paccmarpuBaemoM npumepe L = 3 (BbIAEICHBI TPU YPOBHS 3HAHMN — ““HU3KHIA~,
99 99

“cpennmii” u “BeicOkmii”’). CnenoBarensHo, L — 1 = 2. I3 cratucTrdeckoi TabauIIbl TIoJTydaeM st
L—1=2:%0s=5,99. AHanusupys Bce SMIUPHYECKHE 3HAYEHUS KPUTEPHS ) , MOKHO 3aMETHTh,
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YTO pe3ynbTar y,,,, = 0,84 cpaBHEHUS DKCIEPUMEHTAIBHON U KOHTPOJIBHOW TPYIII MOCIE OKOHYA-
HUS SKCIIEPUMEHTA 00JIbIlIe KPUTHUECKOTO 3HAYECHHUS.

CrnenoBarenbHO, “XapaKTEPUCTHKH BCEX CPAaBHUBAEMBIX BBIOOPOK, KPOME 3KCIIEPHMEH-
TaJbHOM U KOHTPOJBHOM I'PYIII I0CIE OKOHYAHUSA DKCIIEPUMEHTA, a TAKKE HKCIIEPUMEHTAIbHON
1ocjie SKCIEPMMEHTa M KOHTPOIBHOH JI0 JKCIEPHMMEHTa, COBHAJAoT! ¢ ypoBHEM 3HAYMMOCTH

0,05”.
(4] A B c | o | E L; & !
Kon-ro nenoees 5 —~
la J— M= 5
| Fon-2o Memoaex § _
Z s M= -
FecmepuMenTAIL MR
KosTpoIsHAS IRCHEPEMEETAILHLR EoETpoILHAE TRy S
I L Ao TrTIma o . e CROHTANEE
3 INCOEPMMeNTS (Tel)| IKCHepusenTa (Tel) ICHEPRMENTE (DeL) Stcios e ()
4 | EIJI!.B! 13 12 13 5
|5 | Cpenen 12 ] 12 i
| & Bisacoacait E 5 5 12
7
LR T T R % e
e . winman w | rpyamsas | Seroepmosruawes rpyoma ey g FucmepmuenrT LT
3 i | ST, | | e, | i | (Ml s
FRERSPUMERTE e i
9 il | 0000 0,0001_ 00001 om0 oo 0,004
1n | Cpengmi 10,0003 00003 0,003 0, 0003 0, O 0, D00
1 :Bmm 0,58 10,0001 0,001 0,058 RG] 0,06
!2 B, 24 0,39 0,39 6,84 0,00 5,76
13
. Konrpoannan rpymm oo | Shemepaaenraisics rpynms | Konrposi e rpynms oo i -m-:':ul-
S TPV A0 HAwLAs 0,33 0,00 6,84
e | MeCROpEMEHTY
ECn PN ETAALERR
FRYANS 30 maaEs 0,39 0,29 5,76
186  exnepuoeenTs
I_ Kenrpoaesan
oo oo o o
JrernEpENMEETLILEER
¢mxnl B 576 &84

Tak Kax x,, = 6,84 > 5,99 = %) s, TO “IOCTOBEPHOCTH PA3NMYNIl XAPAKTEPHCTUK JKCIIE-
PUMEHTAIBHOM U KOHTPOJIBHOM TPYIII MTOCJIE OKOHYAHMsI DKCIIEpUMEHTA cocTaBisAeT 95%.

Taxum o0pa3zom, HauanbHbIE (10 Ha4aja HIKCIEPUMEHTA) COCTOSIHUS IKCIEPUMEHTAIILHOU U
KOHTPOJILHOM TPYII COBIAAAI0T, a KOHEYHbIE (ITOCIe OKOHUAHHS SKCIIEPUMEHTA) — Pa3In4aroTCs.
CrnenoBaTenbHO, MOXKHO CHENaTh BBIBOJ, YTO 3 (PEKT U3MEHEHHN 00YCIIOBIEH UMEHHO NpUMEHE-
HUEM SKCIEPUMEHTAIBHON METOUKU 00y4EHUsI.

Juxoromuyeckas mKajaa. B mopsakoBoi mKaie ¢ IByMsl pa3IM4HbBIMU YIIOPSAI0YEHHBIMU
Oamtamu (“BBICOKUI — “HM3KUIN”, “CIpaBHIICS C 3aJlaHUeM”’ — “He CIIPAaBHICSA U T. JI.) UCTIOIb-
3yeTcsl IMXO0TOMHUYECKas IIKaja.

XapaKkTepuCTUKON TPYIIbI, TOMUMO OOIIEro 4ucia €€ 4IeHOB, OyJIeT YUCIO YIeHOB (WIn
JI0J1s1, TIPOLIEHT OT OOIIero yucia), HaOpaBIIKUX 3aJJaHHBINA, HallpUMep MaKCUMalbHbIN, 6ami (B 00-
IIEM CITy4yae — YHCIIO0 YJICHOB, 00JIaal0NNX 3aJaHHBIM IPU3HAKOM).

B sTOM ciywae i 3KCIEpUMEHTAIBHOM IpYIIIbL, OMUCBIBAEMON ABYMs uuciamu (n;, n,),
IJie 71; — YWCIJIO YWIEHOB paccMaTpUBaeMoil rpymbl, HaOpaBIIMX HU3KUN Oait, 7, — HaOpaBIIUX
BBICOKMH Oaiut, n; + n, = N, 1015 ee 4IeHOB, HAOpaBIIUX MaKCUMaJbHBIA Oat p = n, / N. Jlnd
KOHTPOJIbHOM I'PYIIIbI, ONUCBIBAEMON ABYMs 4uciamu (m,;, m,), rne m, + m, = M, nons ee uie-
HOB, HaOpaBIIMX MaKCUMaJbHBIN Oai, paBHa: ¢ = m, / M.

PaccmoTpum npumep, korja 6paiu KOHTPOJIBHYIO TPYIITY, COCTOSINYIO U3 25 yenoBek (M =
25), ¥ 3KCIIepUMEHTANIbHYIO Ipyniy, cocTosanyo u3 20 yenosek (N = 20). [IpoBepka ypoBHs 3Ha-
HUH OCYIIECTBIISIACH IO pe3yJbTaTaM TecTa, cocTosero u3 30 3aganuii. [locine npoBeneHus sKkc-
NEePUMEHTAIbHON METOIMKH TTIOBTOPHO IPOBEPUIIM YPOBEHb 3HAHUIA.

Pe3ynbTaThl BHIIOTHEHUS TECTA 3aHECTH B TAOIUILY.
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Floa. | B

1

|
| c

| D

1= |

2| PeaynbTarsl H3MepeHHi YPOBHH JHAHH B KOHTPONLHOH B IKCHepHMEeHTANBHOM

3 TPYIIAX A0 W NOChe 3KCIepHMeHTa
i Pesvasrarea Peavastars Peavarrar Pesvasrated
i gmmirpymm IKCHERHEMEH- ECHTPOAREDH | IKCHEPAMEETAIE-
[ A0 IRCOCpEMENT: Tanknodl rpyomsl | FPYENE gocae | Boll rpynms mocae
i A0 IKCOePHMEHT | IKCHEePEMEHTA IKCOEPHMERTE
5 1 25 24 25 26
- (N T N S 6 B T S TR
7] 3 19 19 18 ’ 25
] 4 18 17 17 20
Y T T 11 a8 s
w & 2 19 6 21
u 7 R 137 -
. g | 23 ; 18 28 17
13 9 | 18 16 1% 24
- L RS Lt L e ¢ . B (T LN
a8l 1 25 i 27 20 29
w0 12 | 16 L 14 30
7 13 | 2 25 13 22
8 14| A i B o
@ 15 | A 8 »® | 30__
20 16 | 29 29 22 | 28
al 17 7 1w m
2 18 | T TR T A
o 19 | 21 19 b7 i 28
24 20 22 n 18 i 3
sl A 24 23
| 2 2% g Re——
w2 N ) - SN AT g, ME L e
28 4 | 15 18 :
% 25 21 19 |

JI71st KaK10TO U3 CTOJIONOB TAOIUIIBI, CUUTAsI, YTO BOSMOKHBI JIBa YPOBHS 3HAHUW — “‘HU3-
KU’ (4MCTI0 MPaBMIIBHO PELICHHBIX 3a7ay MeHbIe Jnbo paBHO 20) u “BBICOKMH” (YHMCIO Mpa-
BHJILHO PEIICHHBIX 3a7a4 CTporo Oosbine 20), ompenensieM pacipee/iecHHe WICHOB dKCIIEPUMEH-
TaJbHOM U KOHTPOJBHOM T'PYII MO JBYM YPOBHSAM 3HaHMM. J[1s mojcueTa gonu ydammxcsi, 0CBO-
UBIIMX M HE YCBOMBIIMX MaTepuai, Bocromb3yemcsa ¢ynkimeit =CUETECJIN(uanaszon; Kpute-

pui).
a1 M= 5
2 N= 0
| KoHTpoasuam rpyima | IKCOepIMenTATLHAR KoaTpoasuan rpynma | IRCOEPAMEHTATLHAR
i A0 Haksana i TPyILa 10 Hak9aaa noCIe FIKCNEPHMERTA TpyIna nocae
. O, IKCmepuMenTa Iwcmepmmenra IwcHepuMEnTa
AOLR YISHIROS. _CyETECI(BS:B | ~CHETECIU(CS:C | =CYETECIM(DS:D | =CYETECIIH(ES:E
HE YCBOUBINNX { »g.v 21 "VSB$31 | 29;"<21")/$BS32 29;"<21")/$BS31 29,"<21")/$B%32
AeAR YIeHUKOB, _CyETECHIM(BS:B = =CUETECJIM(CS:C | =CUETECJM(DS:D | =CHETEC/IM(ES:E
YCROWAIAX - 29:=20"y$B$31 | 29;"=20")/$BS32 29;"=20")/SBS31 20."=20")/$B%32

B PE3YyJIbTATC BBIYHCIICHUN MOJIy4Yrum Ta6J'II/II_[y C pe3yJibTaTaMU
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39 Ne 20
""" | KOHTPO.IbHa% rpynna = JKcnepnMeHTaibHas | KOHTPOILHAS IPYONA | IKCHEPHMEHTAILHAS
: 30 Ha9ama TpyOOoa J0 Ha9aaa oocae IKCOepaMeHTa rpynmna modae i
- U S IKemepimvedTa ImcnepuvenTa | IKCHEPHMEHTA
Apas yqenmkos. ;
| He ycBomBmINX | 0,44 055 i 0.64 020

0,56 0,45 0.36 0,80

Kak u3BecTHO, U1l JaHHBIX, U3MEPEHHBIX B JUXOTOMHUYECKOW IIKaye, IeJIecO00pa3sHo HC-
HoJb30BaHue KpuTepus duinepa’, 118 KOTOPOro SMIMPUYECKOE 3HAUYEHHE ¢,,,, BBIUUCIIAETCS IO

bopmyiie |l_
@ =| ?.arcsin{,jp]—?arcsin{..fq)l soskled
udll TAMEN

Kputnueckoe 3Hauenue @ os kpurepus Ouiepa i yposss snauumoctu 0,05 pasno 1,64.

ANTOpUTM OmpeseNeHus] TOCTOBEPHOCTH COBMAJEHUN U PA3IUYMil ISl SKCIIEPUMEHTAb-
HBIX JAHHBIX, U3MEPEHHBIX B MOPSIKOBOM IIKaje, 3aKJII0YACTCS B CJICAYIOIMIEM: BBIYMCIHUTH IS
CPaBHMBAEMbIX BBIOOPOK @, — 3MIHMPHUUYECKOE 3HaueHHe kpuTepus duie-pa a1t BCEX BO3MOXK-
HBIX BAPHAHTOB BHIOOPOK IO BBINIICYKA3aHHON ()OPMYJIe U CPABHUTH C KPUTHUECKUM 3HAYCHHUEM.

B Microsoft Excel 310 OyaeTt BhITIAAETh CIEAYIOIUM 00pa3oM:

Britopra IMONpHYIeCEOe 3HAYCHHE EpuTepua Pumepa

FASCHE TR T I =ABS(2* ASIN(KOPEHB(E35)) -2* ASIN(KOPEHD

RORTROVILRAR TRYTIN 0= | D35y KOPEHB((B32*B31)/(B32 + B31))
CJE IRCOEPHMEHTA

JKCHepPMMEeHTAMEHAH I =ABS(2*ASIN(KOPEHE{C35))-

EOHTPOMLHAR CPYIIIEL I0 2*ASINIEOPEHE(B35)))*KOPEHL((B32*B3l1)/
IRCOEPHMEHTS (Baz + B3l

JKCHePMMEHTATEHAR =ABS(2*ASIN({KOPEHL(D35))-

Tpynna go akcnepumenrta, | 2*ASIN{(KOPEHL(C35))*EOPEHL((B32*B3l)/
KOHTPOMLHE A — NOCIE (Baz + B3ly

JKCHePMMEHTATEHAR =ABS(2*ASIN{(KROPEHE{E35))-

TPYIOa ToCHe SKRCIepi- 2*ASINIEOPEHERE(BA5)))*KOPEHL((B32*B3l)/

MEHTA, KoHTpoasHan — go | (B2 + Bal))
HomTponeHan rpynna gou |=ABS(2*ASIN(KOPEHB(D35))-

MOCTIE BRCIEPHMERTA 2*ASINIEOPEHE(B35)))*KOPEHB((B31*B3l)/
(B3l + B31))

REIEDAMEHTATE AR —ABS(2* ASIN(KOPEHB(C35)) -2* ASIN{KO-

TPYIMA AQ ILHOCHE SKE= | ppHK(E35))*KOPEHB((B32°B32)/(B32 + B32))

OeEpHMEHTE

B pe3ynbraTe nonyunm:
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N M= 25

- N= M
| KonTpoasmas rpymma | Sxcnepmventansaan | Kontpoassas rpymma ;. Jkcnepaventaisuan |
i A0 HA9ATA [PYIIA J0 HA9add |O0CTE JKCHEPHMEHTA | TPy OoCIe
33 JRCHEpEMERTS | OwcmepmwesTa G JKe;epmventa |
Joas YHEHNKOB He |
yesousmmy 0,44 0,55 0,64 0.20
34 s;mrepmai 5 . .
Joan yieHUKOE i i
yCBOMBmEX 0.56 0,45 0,36 0.80
B NN B e B el s e g

36

fKnn’rpmmu rpynna | FKcnepuvenTaILEAN §Hmrpmunis rpynm? IRmepAMEHTATERAR '

A0 Haaga TPYINA A0 HA¥ada  M0cTe JKCIEepAMeHTa  TPynma mocie |

7 | JKCHEepIMenTa ICTEPIEHTa | IKcHepEveRTa |

10 Hasanal 0,73 143 1.74

38 IkcmepuMenTa 5 5 |

IKcnepuMenTaILHAS ! ; |

rPyIIA 0 HAYAnA 0,73 0,61 235

BN scrmopmeneten b RN TR e e b ]
Konrpoassas rpynna. 143 061 3.00

40 moche IEcOepuMesval e v e S ViR e

IKCHepIMERTAILHAR | |

rpynma mocie 1,74 2,35 3,09 j

81| wcuepmeemss | e T T i ]

Pe3ynpTaThl BBIYMCIEHUI cojliepXKaT SMIMpHUYECKUe 3HadeHus kKpurepus Dumepa s
CpPaBHMBAEMBbIX I'PYII, COOTBETCTBYIOIINX CTPOKE U CTOJOLLY.

Hanpumep, smnupudeckoe 3HaueHne kpurepus dumiepa, noxy4aeMoe Npu CpaBHEHUU Xa-
PaKTEpUCTUK KOHTPOJIBHOM TPYIIBI 10 Hayalla SKCIepUMEHTa (BTOopasi CTpOKa TaOJIMILIbI) U JKCIIe-
PUMEHTAJIbHON I'PYMIIBI 10 Hayalla 3KCIepuMenTa (Tpetuit cronber Tabnuisl), pasHo 0,73. Creno-
BaTeIbHO, COCTOSHUS IKCHEPUMEHTAIbHON U KOHTPOJIBHOM Ipymm J0 Hayana 3KCHEpUMEHTa CO-
BMagaioT Ha ypoBHe 3HaunmocTH 0,05 (0,73 < 1,64). AHanoru4asIM 00pa3oM CpaBHUM XapaKTepH-
CTHKH 3KCIIEPUMEHTAJIbHOW U KOHTPOJILHOW I'PYIII MOC]Ie OKOHYAHUs dKcnepuMenTa. Tak kak @,
= 3,09 > 1,64, TO IOCTOBEPHOCTb DPA3NIMUYUN COCTOSHUN SKCIEPUMEHTAJIBHON M KOHTPOJIBHOMN
IpyMI 110CJIE OKOHYAHUS SKCIIEPUMEHTa cocTaBisieT 95%.

CnenoBarenbHO, HaYalIbHBIE COCTOSIHMSI DKCIIEPUMEHTAIbHON M KOHTPOJIBHOM T'PYIII COB-
[1a/1a0T, @ KOHEYHbIE pa3inyaroTcs. Takum 00pa3oM, MOKHO c/ieNlaTh BbIBOJ, 4TO 3((eKT nu3mene-
HUM 00-yCJIOBJI€H UMEHHO NPUMEHEHUEM SKCIIEPUMEHTAIbHON METOANKU O0yUYEHHUSI.

Bonpocsl 11 caMonpoBepKHU

1. O6bsicauTe MpUHLIUI (HOPMUPOBAHUSI TAHHBIX B IIKAJIE OT-

HOILICHUH U MOPSAAKOBOM IIKaJE.

2. B kakux cimyyasx 1eiaecooOpa3zHo HCIOIb30BaTh KPUTEPUH

Kpamepa-VYanmua, Buikokcona-Manna-YutHu, xu-kBaapar, Gumepa?

3. Kakue ¢pynkuuu Microsoft Excel nucnons3yrores 11 Berarciaenus kpurepueB Kpamepa-
Vsnua, Bunkokcona-ManHna-YuTHH, Xu-kBajapar, @uiepa?

4. Kakoii 1010/ IHUTENbHOM onepanueii noib3yrores B pynxiun CUETECJIIN(), eciu B Ka-
YecTBe KpUTepHst 0TOOpa HEOOXOIMMO HUCIIONIb30BATh YCIOBHUE?

5. O0bsicHUTE IPUHIUT PAaOOTHI DYHKIHMI: MOIYJb (a0COFOTHOE 3HaUYEHNE), KOPEHBb KBaJI-
paTHBIM, ApKCUHYC, CPEJHEE 3HAYEHUE, JMCIEPCHs, CyMMa, MEJUaHa, MaKCUMaJIbHOE 3HA4YCHHUE,
MOJ1a, CTAHIaPTHOE OTKJIOHEHHE, DKCLIECC, CYET.
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3agaHus 1J151 CAMOCTOATEIbHON padoThI

3aoanue 1

N3 apxuBa 3aganuii OTKpHITh JOKyMeHT “Cratuctruueckue Gynknun’ (mamnka Excel), nzy-
YUTh JAHHBIC ¥ BHIYMCIUTH BCE MEPEUUCICHHBIC 1O Ta0nuiel (yHKINH, BEITUCATH ONPEACTICHHS
CTaTUCTUYECKUX (PYHKUUH, MPOaHATM3UPOBATh PE3YJbTaT.

3aoanue2

N3 apxuBa 3amanuii oTKpbITh 10KyMeHT “Kpurtepuit Kpamepa- Yamua” (manka Excel), u3y-
YUTh JAHHBIE U BBIYUCIIUTH JJIl CPAaBHUBAEMBIX BBIOOPOK T — sMIIMpHUECKOE 3HAYECHUE KPUTEPUS
Kpamepa-VYamnga. [IpokommenTHpoBaTh pe3ynpTaT. OTpeqakTUPOBATh JaHHbIE TaOJIHIIbI, BBOAS HO-
BbIE 3HAYEHUS.

3aoanue3

W3 apxuBa 3agaHuiil OTKpbITh JOKyMeHT “Kpurepuit Bukok- cona” (manka Excel), usyuntsb
JIAHHbIE ¥ BBIYUCIUTH JJI1 CPABHUBAEMBIX BEIOOpPOK W3Mn — sMnupHueckoe 3HaueHUe KpUTEpUs
Bunkokcona. [IpokoMMeHnTupoBatTh pe3ynbrar. OTpeaakTUpOBaTh J1aHHbIE TaOJUIbl, BBO/IS HOBBIE
3HAYEHUS.

3aoanue 4

W3 apxuBa 3a7aHuil OTKPBITH TOKYMEHT “Xu-kBaapat’ (mamka Excel), u3yuyuTh JaHHBIE U
BBIYUCIUTH JUISl CPABHUBAEMbIX BBIOOPOK AIMIIMPUUYECKOE 3HaUeHHE X25MI- [IpokoMMeHTHpOBaTh
pe3ynbTaT. BBecTH HOBbIE 3HAUEHUS B TAOJIHUILY.

3aoanue 5

W3 apxuBa 3aaHuii OTKPBITH JOKYMEHT “Xu-KBaaparl”, u3yuyuTh JaHHbBIE U IPpeoOpa3oBaTh
JaHHBIE W3 IIKAJIbl OTHOIIEHUN B MOPSAJKOBYIO IO CIEAYIOIIEMY KPUTEPUIO: HU3KUN YpPOBEHb —
KOJMYECTBO MPaBUIILHBIX OTBETOB CTPOrO MeHbIEe 15, cpeHuil ypoBeHb — KOJIWYECTBO OTBETOB
cTporo Oomsiie 14 u ctporo MeHple 25 (B 3TOM cilydae JUisl IOJICYETa MCIONIb30BaTh (YHKIUIO
CUETECJIMMH(/Iuanaszonl; Kpurepuiil; [uanason2; Kpurepuii2), BbICOKHIl ypoBeHb — KOIH-
YECTBO OTBETOB CTpOro Oojbiie 24. BBIYUCIUTH 71 MOTYyYEHHBIX BBIOOPOK AIMIUPUUYECKOE 3HA-
YeHHEe X23MI (JaHHBIE MOJYYEHHOM TaOJIUIBl MOKHO BHECTH B JIOKYMEHT, IOJIyYE€HHBIH NpPU BbI-
noyiHeHuu 3aganus 4). [[pokoMMeHTHpOBATh pe3yabTaT

3aoanue 6

W3 apxuBa 3agaHuil oTKpeITh 1oKyMeHT “Kpurepuit @umepa” (nanka Excel), u3yunts nan-
HbIE€ ¥ NpeoOpa3oBaTh JaHHBIE U3 IIKAJIbl OTHOLUICHUN B MOPAIKOBYIO. JIsl KaXka0ro U3 croadioB
TaOJINLIBI, CYUTAS, YTO BO3MOKHBI JIBa YPOBHS 3HAHUN — “HU3KUI (YHUCIIO MPABUIBHO PEUICHHBIX
3aja4 MeHblIe J100 paBHO 20) U “BBICOKMI™ (YMCIIO MPAaBUIBHO PELICHHBIX 3a/1a4 CTPOro OoJblle
20), ompenenuTh pacHpeesieHne YWIEHOB 3KCIEPUMEHTAIbHON M KOHTPOJBHOM TPYII MO JBYM
YPOBHSAM 3HaHHWH. BBIMMCIUTH Ui MONTy4eHHBIX BBIOOPOK smmupuyeckoe 3HadeHue ¢ami. [Ipo-
KOMMEHTHUPOBATh pPe3yibTar.

3. Bonipocsl u 3aiaHus JJIsI CAMOCTOSATEJILHOM padoThI

1. ITonsTHe HHPOPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TexHonoruit (UKT).

2. OBomtonus ”HGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

3. AunakTuueckue CBOMCTBA M (PYHKIMHM HH(DOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHO-
JIOTHUH.

4. ®opmupoBaHue UH(HOPMAIIMOHHON KYJIbTYpPhl KaK 11€7db 0OyueHHsI, BOCIIUTAHUS U Pa3BUTHUS
ydalmxcs.

5. CoBpemeHHbIe 00pa3oBaTenbHble TeXHOJIornK Ha 6a3e MKT.

6. MndopmaronHoe obecneueHne yueGHOro rnpoiecca.

7. IlporpaMMHBI€ CpeICTBA YIPABICHHUS YYEOHBIM MTPOLIECCOM.

8. HeoOxoaumocTs hopMupoBaHust HHPOPMAIIMOHHON KOMIETEHIIUH YUAIIUXCS U yUUTEICH.

9. PaznuuHble MOIXOABI K HCHOJIB30BAHUIO HWH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHiA B y4yeOHOM mporiecce (YTHIUTapHBIN, TEXHOKPATUUECKUH, HHHOBALMOHHBIH).
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10. OcobenHocTH TPOQPECCHOHATBHOTO OOIIEHUsSI C HCIIOJIb30BAaHHEM COBPEMEHHBIX CPEICTB
KOMMYHUKaIUH.

11. CereBbie coobmiecTBa.

12. TenekOMMYHUKAIIMOHHBIE CHCTEMBI M CETH, B TOM YHUCIE, III00aJbHBIE KOMIBIOTEPHBIC

CeTH.

13. IloHsATHE NMCTAHLMOHHOIO OO0Y4eHUs Kak 0co00il ¢opmbl 00ydeHHs, HCTOPHUS €ro

BO3HUKHOBEHHUS U Pa3BUTHSL.

14. JlucraHiimoHHOE 00y4YeHUe: UIeu, TEXHOJIOTUH, TPOOJIEMBI U NTEPCIIEKTUBBI.

15. AHanu3 MUPOBOTO OMbITA HHTETPALUHU TUCTAHIUOHHOTO U APYTUX GOpM 00yUeHHUs.

16. CpaBHUTENbHBI aHANU3 pa3IM4YHBIX OO0pa30BaTEIbHBIX IUIATPOPM AUCTAHLIUOHHOTO

oOy4eHwUs.

17. Opranu3zanys v ynpasieHHE JUCTAHIIMOHHBIM 00y4YEeHUEM.

18. XapakTepuctuka cpeAcTB U (HOpM AUCTAHIMOHHOTO 0Opa3oBaHMs, MHTEPAKTUBHOE 00Y-
YEeHUs B3aUMOJICHCTBHE YUUTENS U yHalUXCs.

19. Metozs! noucka yueoHoi napopmaruu B HTEpHET.

20. Meronbl MPOBEACHHUS YpPOKa C MPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTUH U PECYpCOB

HuTepner.

21. OcHOBHBIE MTOHATHS MATEMaTHYECKONW CTATUCTHKH.

22. OnucarenpHas craTucTuka. [IpeacraBieHne JaHHBIX B HATIIATHOW hopme.

23. Mcnonp30BaHME MaTEMaTHUECKUX MTAKETOB JJIsi 00pabOTKU pe3ysbTaToOB 3KCIIEPHUMEHTA.

24. Kputepuu OLIEHKH y4€OHO-METOINYECKOTO MTaKEeTa.

25. XapaKkTepuCcTUKa METO/1a IPOEKTOB.

26. Knaccudukanus yueOHBIX TeJICKOMMYHUKAMOHHBIX TIPOESKTOB.

27. Dransl IpoBeAEHUS Y4EOHOTO TEIEKOMMYHUKAIIMOHHOTO IPOEKTA.

28. Ilo pe3ynbprataM MHPOpPMALUH, MPEACTaBICHHONW B ceTd VHTEpHET, JaTh CPaBHUTEIBHYIO

XapaKTepUCTUKY CUCTEMaM TECTOBBIX 3aJJaHUM, UCIIONb3YEMBbIX JJIs1 AMArHOCTUKHU y4eOHBIX J0-

CTHXKEHMH yJaluxcsl pa3IUuHbIX PETrHOHOB, CTPAH.

29. Ha ocHOBe MHCTpyMEHTapus MYJbTUMEINA TEXHOJIIOTUU pa3paboTaTh yuyeOHbIE MPOEKTHI,
peanu3yolme MeXIpeAMETHbIE CBSI3H.

30. Pa3zpaboTtaTe TpebOBaHHS K METOJWYECKUM MaTepuaiaM, 00€CIeUUBAIONIUM JUIYHOCTHO
OPUEHTUPOBAHHOE OOyUeHHe ¢ ucrnonab3oBanuem cpeacts UKT.

BapuanT npeacraBieHusl pe3ysibTaT M3y4dyeHUs MPEUIOKEHHBIX BOIPOCOB OOydaroluecs

BBIOMPAIOT CAMOCTOATEIBHO. ITO MOTYT OBITh: TE3UCHI, HHTEIUIEKT-KapThl, TAOIHIIBI, KiIaccu(prKa-
MU U Jp.

IIpakTH4yeckoe 3a1aHue

1. IlocTpouTh BapHallMOHHBIN PAL.
2. TIlpencraBuTh B rpague€CKOM BUJIE MOJUTOH YacTOT.
3. PaccunTaTh Moka3aTenu ONMCATEIBHON CTATUCTHKU: MOAY, MEIMaHy, BBIOOPOUHOE CPEHEE,

pasMax, IMCICPCUI0, CPECAHCKBAAPATUICCKOC OTKIIOHCHHC.

BapuaHThl HHAUBUAYAIBHBIX 3aJaHUN
Howmep BapuaHTa COOTBETCTBYET MO3UIIUU O0YYAIOUIETOCs B CIIUCKE IPYIIIBI

Bapmuanr 1

2 3 4 5 6 7 8 9 10 11 12 13 14 15

17](] 10 11 20 11 7 3 16 15 4 11 10 20 14 11

Bapmuanr 2
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Bapuanr 3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
12 7 14 3 10 7 18 ||| 25 10 4 5 12 10 11 ||| 21
Bapuanr 4
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ]| 15
10 ||| 12 7 14 5 6 12 8 21 14 7 11 14 ||| 20 5
Bapuanr 5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
10 ||| 21 4 21 5 12 ||| 21 3 45 11 21 5 4 23 ||| 10
Bapuanr 6
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
12 7 25 7 10 16 11 7 16 ||| 24 12 10 7 15 ||| 24
Bapuanr 7
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
10 8 12 7 8 14 5 4 7 14 ||| 21 14 8 10 8
Bapuanr 8
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
12 ]| 11 14 7 10 4 25 4 10 17 11 10 ||| 24 4 11
Bapuanr 9
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
8 5 11 7 12 8 21 10 8 20 14 4 5 12 ||| 11
Bapuant 10
1 2 3 4 5 6 7 8 9 10 11 12 13 14 ||| 15
7 12 10 ||| 21 10 6 5 12 ||| 21 6 24 10 5 7 20

20




