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Peanu3zanust IMCHUIUIMHBI OCYHIECTBIIAETCA B opMe YyUeOHBIX 3aHATUN U IPOMEKYTOUHOMN
aTTecTaluu o0ydaromuxcs, IPOBOJUMBIX B (popMe KOHTAKTHOM paboThl, a Takxke B hopme camo-
CTOATEIBHOU paboThl 00yUaIOIUXCS — B COOTBETCTBUM C MPHUBEACHHBIMH B paboyeil mporpamme
JTMCLUUIUIMHBI BUAAMU Pa0OT U pacripe/ielieHUeM 4acoB.

1. Mertoanyeckne PpeKOMEHJAAUMH 10 OPraHU3alUU CAMOCTOAATENbHON PadoThI
o0yuawumuxcst

CamocrosTenbHass paboTa 00y4arolIMXcs BBIIOJHSAETCS MPU METOJUYECKOM PYKOBOJCTBE
npernojaBaTensi, Ho 0e3 ero HemocpeAcTBEHHOro ydacTtus. lIpum 3ToM camocTosTenbHas paborta
MO/IPA3/IENIAETCs Ha CAaMOCTOSATENbHYIO pabOTy Ha ayTUTOPHBIX 3aHATUSX U HAa BHEAYAUTOPHYIO ca-
MOCTOSITEIBHYIO pa0oTy (B TOM UHKCIIE — C UCIIOJIb30BAHUEM DJIEKTPOHHO-OMOIIMOTEUHBIX CUCTEM H
AIIEKTPOHHBIX 00Pa30BaTEbHBIX PECYPCOB): MOATOTOBKA CTYICHTOB K 3aHATHSIM, TEKYIIEMY H
IPOMEKYTOYHOMY KOHTPOJIIO MO TUCHMIUIMHE, 3aKpeIIeHHe 3HAaHUK U 0TpabOTKa YMEHHUI U HABbI-
KOB, OCBaBaEMbIX BO BpPEeMsl Ay JUTOPHOU pabOThl, BBIMIOJHEHHE CAMOCTOATEIbHBIX 3aJaHH, Onpe-
JeTICHHBIX TPOTPAMMOI OCBOCHUS TUCIUILIINHEI.

Oco0eHHOCTH BBIMIOJIHEHUS 33JaHUM, BUJIBI U (DOPMBI CAMOCTOSITEILHON pabOThl periiaMeH-
tupytotcs [lonoxennem o camocrositensHoi padote crynenToB B 'BOY BO CI'TIU u ero ¢unma-
nax.

@opMBI M PE3yNbTaThl MPEICTABICHHUS CAMOCTOSTENILHOW pabOThl CTYACHTOB MO JTUCIIH-
IUTMHE OTPa)KEHBI B CIIEAYIOIICH Tabnule:

CamocrosiTeibHAast padoTa CTy1eHTOB

HaumenoBanue pa3jaeJia
Ne . Bcero
(TeMbl) yueOHOM qUCIM- ®opmbl CPC Pe3yabTar
n/n 4acoB
IJIHHBI
1| Tema 1. UnpopmanmoHusie N3yuenue pexkomengoBaH- | I'moccapuid.
mpoueccel, ”HGOpMaTU3allUsg | HOM JINTEPATypHI. KoHcnekr. 1
o0miecTBa 1 00pa3oBaHMsL.
2.| Tema 2. [IpaBoBble acniekTsl | M3yuenue pekomeHnaoBan- | ['moccapuid.
UCIOJIb30BaHUs HH(pOpMaLU- | HOM JINTEPATypBhI. KoHcnekr.
OHHBIX TEXHOJIOTUH, Bonpo- | Hanmucanue pedepara. 2
Chbl O€30MACHOCTH U 3aIlUTHI
uHpOopMalLnu.
3.| Tema 3. Texuuueckue u po- | Mzyuenue pekomeHmoBan- | [moccapuii.
IPaMMHBIE aCIIEKTHI peat- Hoi utepatypsl. [loaro- | KoHcmekr.
3a1My MH(GOPMaLMOHHBIX TOBKa K J1a00paTopHOI 4
MIPOILIECCOB B HAayKe U 00pa- pabore.
30BaHUHU.
4.| Tema 4. UnpopmarioHHas W3yuenue pekomeHnoBaH- | I'moccapuid.
oOpa3oBaTenbHas cpeaa u HOW JTUTEpaTypHl. Koncnexr. 4
uudpossle odpazoBaTensHble | Hanucanue pedepara.
pecypcbl
5. N3yueHne pekoMeH0BaH- | 3amura pedepara.
Tema 5. Mcnions3oBanue Me- Y P A wHTa pegep .
. HOM JIMTEPaTypHI. Pemenue 3ananui,
TO/IOB MaTeMaTUYECKOIl cTa-
[TonroroBka k maboparop- | 3a/laHHBIX Ha ca-
THCTUKH B TICHXOJIOTO- 8,7
HBIM paboTam. MOCTOSITEJIBHYIO
MeJarornyeckux uccienoBa-
Brimonaenune nomaraero | paboty.
HUAX
3aJlaHus
Hroro: 19,7

Jl5is opraHu3anyy ynpaBisieMOl CaMOCTOSTENbHON paboThl, TOJTOTOBKU K 3aHSATHUSAM, KOH-
CYJIbTAIIMK U T.JI. MOTYT MCIIOJIK30BaThCS 00JIaYHbIE TEXHOJIOTHH (aapec, JIOTHH W Mapojb J0CTyma
BBIJIAETCS TIPETIOIABATEIIEM ).



PexomeHayeMble BHIIBI CaMOCTOSITENIBHBIX PaOOT: KOHCIIEKTUPOBAHKE, pedepupoBaHHe,
COCTABJICHHUE OIOPHBIX CXEM U KOHCIIEKTOB, PELICHUE IPAKTUYECKUX 3a1a4.

B pamkax camocTosATeNbHOM paboThl HEOOXOIUMO MOATOTOBUTH pedepar mo oAHOM U3 HU-
XKeyKazaHHbIX mpoosieM. O0beM pedepara He momkeH npeBbimarh 10-15 cTpanuil meyaTHOTO TEK-
cTa, 0o(pOPMIICHHOTO C MEXCTPOYHbIM HMHTepBaioM 1,5. Britouenue B pedepar marepuanon, He
UMEIOIIUX MPSIMOIO OTHOUIEHHUS K TeME, a TAaKXKE YCTAPEBIIUX HCTOYHMKOB U TEKCTOB, 3aMMCTBO-
BaHHBIX U3 VIHTepHETa CIy>)KUT OCHOBAaHHEM IJIsi CHIKEeHUs oOmiel oueHku. Pedepar momken co-
Jiep>KaTh BBEJIEHUE, BbIBO/BI, 0000IIAOINE aBTOPCKYIO MO3ULIUIO, CIIUCOK MCIIOJIb30BAaHHOM JIUTE-
parypsbl. Pedepar oneHuBaeTcs mo CIeayromuM KpUTepusM: 1) caMoCTOsSTeNIbHOCTh paboThl, CIIO-
COOHOCTb apryMEHTHPOBAHO 3alLIUILATh OCHOBHBIE MOJIOKEHHS U BBIBOJBI; 2) COOTBETCTBUE (OP-
MaJIbHBIM TPEOOBaHUAM (CTPYKTYpa, CIIUCOK JUTEPATYPhl, CHOCKH); 3) CIIOCOOHOCTH CHOPMYITHPO-
BaTh Ipo0sieMy; 4) ypOBEHb YCBOEHHUS TE€Mbl M M3JI0KEHUS MaTepualla; 5) 4eTKOCTb M COfepKa-
TEJILHOCTh BBIBOJIOB. Pedepar 3amumiaercs, mpu 3ammre Marepuansl pedepara oTpaxarorcs B
MYJbTUMEAUNHON MPE3EHTALINH.

Tematuka pedeparon (10k1a10B, 3cce):

1. Ucropuueckuii 0630p mpouecca BHEAPEHUs] UHPOPMALMOHHBIX U KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B 00pa3oBaHHE.

2. Biusinue npornecca nHpopMaTU3anuy o0IecTBa Ha pa3BuTHe HHPOpPMaTH3aMKU 00pa3o-
BaHUS.

3. Ilenaroruko-3proHoMu4ecKue TpeOOBaHMUS K CO3/IaHUIO0 M HCIOJIb30BAHUIO MPOrpaMM-
HBIX CPEJICTB y4eOHOT0 Ha3HAYEHUS, B TOM YHCIIE pealn30BaHHBIX Ha 0aze TexHojoruu MynbTH-
Meaua.

4. Y4eOHO-METOIMIEeCKUN KOMILIEKC Ha 6a3e CpeCTB NH(OPMAIIMOHHBIX TEXHOJIOTHIA.

5. IlepcneKTHBBI UCIOIB30BaHUS CUCTEM Y4eOHOro Ha3HAuYeHMs, peaJu30BaHHbIX Ha Oa3e
MyJIbTUME/IMa TEXHOJIOTHH.

6. Peann3anus BO3MOXKHOCTEH CHUCTEM HMCKYCCTBEHHOI'O MHTEIUIEKTa IpU pa3paboTke o0y-
YalOIIUX IPOrPaMMHBIX CPEACTB U CUCTEM.

7. Peanu3anusi BO3MOXKHOCTEH SKCIIEPTHBIX CUCTEM B 00pa30BaTENIbHBIX LIETAX.

8. 3apyOeKHbIi ONBIT IPUMEHEHUS UHPOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI
B HayKe U 00pa30BaHMH.

9. Bnusinue KT Ha negarornyeckue TEXHOJIOTUU.

10. MlHCcTpyMeHTaIbHbBIE POrpaMMHBIE CPEACTBA Ui Pa3padOTKU AJIEKTPOHHBIX MaTepua-
JIOB y4e€OHOTO HAa3HAUCHUS.

11. Ucnons3oBanue myiabtuMeana u MKT aiis peann3anuy akTUBHBIX METO/I0B O0YUEHHUS.

12. Onenka u cepTUPUKAILUS JIEKTPOHHBIX JUIAKTUUECKUX CPECTB.

13. OcoGeHHOCTH OpraHU3aluU U IPOBEIEHUS YUEOHBIX TEIEKOH(PEPEHITHH.

14. JlucraHuuoHHOE 00y4YeHHE U OTKPBITbIE 00pa3oBaTeIbHbIE IPOrPaMMBbl KaK HOBasi MO-
JIeNb TI0JTy4eHHst 00pa30BaHusl.

2. MeToauyeckne peKOMeHIalUH K JJa00paTOPHBIM padoTam

Tema 3. TexHnueckue ¥ NPOrpaMMHbIE aCNIEKThI PeaJIM3auui HH(POPMALMOHHBIX IPOLECCOB
B HAyKe U 00pa30BaHUU.
JlaGopatopHas padora 1. UHTe/sIeKT-KapThl B HayKe U 00pa30BaHNU

TepmuH HHTENIEKTYanbHas KapTa, Wik kapra 3HaHuii, (Mind Map) 6bu1 npemnoxen T.
BBI—OSGHOM, KOTOpBIﬁ MHOTO cAcjal AJd MPOABUKCHUA TCXHOJIOTUHU UCIIOJIB30BaHUA TaKUX KapT
B oOpa3oBaHue U yrnpasieHue. KapTel 3HaHMI — quarpaMmbl, CX€Mbl, B HaIJISIIHOM BUJE MPE/I-
CTaBJISIOIINE PA3JIMYHBIE UIEH, 33a4M, TE3UCHI, CBA3aHHBIE JPYT C IPYIOM M OObEeIUHEHHBIE
Kakoi-To oOuieit uneeir. Kapra no3BosisieT 0XBaTUTh BCIO CUTYAIIMIO B LIEJIOM, a TaKXKe YJIEpKU-
BaTh OJHOBPEMEHHO B CO3HAaHUU OOJIBIIIOE KOJIMYECTBO MH(OpMAIMH, YTOOBl HAXOAUTH CBS3H
MCXKAY OTACIbHBIMHU ydaCTKaMHK, HEAOCTAOIMHUEC 3JICMCHTBI, 3alIOMUHATDH I/IH(bOpMaHI/IIO A OBLITH
CIIOCOOHBIM BOCIIPOM3BECTHU €€ JAaKe CIYCTs JUIMTEIbHBIA CPOK.



NHoraa B pyccKHX MEpeBOJax TEPMUH MOKET MEPEBOJUTHCA KaK «KapThl yMa», «KapThl
pasyMay, «MHTEJUICKT-KapThl», «KapThl MaMITH» WM «MEHTAIbHbIE KapTh». Haumbonee amex-
BATHBIN MIEPEBOJ] — «CXeMbI MbIILIEHHS».

Pa3Ho0Opa3Hble CpeACTBa CO3AHUS U PEIAKTHPOBAHUS JHArpaMM CBSI3€H MIIM KapT 3Ha-
HUI BKIIOYAcT cBOOOIHBIE MporpaMMbl U ceteBbie cepsuchl (http://en.wikipedia.org/wiki/List of
Mind Mapping software).

O3HakoMTeCh OAPOOHEE 0 pazHOOOpa3ru CBOOOJHBIX IIPOTPAMM H CETEBBIX CEPBUCOB B
cTatbe npoekta Jleronucu_«Busyanuzaiis 3HaHUN.

MindMeister
CepBuc MindMeister (MHTEIUIEKT-KapThl) MOANCPKUBACT PYCCKHU S3BIK MHTEpdelica,
HPEIOCTaBISIET BO3MOXHOCTh COBMECTHOI'O PEJAKTHPOBAHHS M JKCIOPTAa CO3AaHHBIX KapT B

paznuuHbie GopMatel. [ paboThl ¢ TporpaMMoii He TpeOyeTCsl AOMOTHUTEIHLHOTO MPOrpam M-
HOTO o0OecredeHus U PacIIuPEHU.

3aoanue 1. 3nakomcmeo ¢ cepeucom

1. HaGepure B agpecHoli cTpoke Opaysepa aapec cepsuca http: //www. mindmeis-
ter. com

2. Tlo3HAKOMBTECH C CYHIECTBYIOIIMMHU KapTamu, HaxaB «O030p KapT» U BHIOPaB
PYCCKHI SA3BIK.


http://en.wikipedia.org/wiki/List_of_Mind_Mapping_software
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http://www.mindmeister.com/
http://www.mindmeister.com/

Ha3zBanue xaprsl Cceblika

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

Jlo6po mosxanoBatk B MindMeister http://www.mindmeister.com/ru/67761449/mindmeister

N300pereHne u pasButHe KHuUromewarta- http://www.mindmeister.com/ru/5484293/
HHS

Hcnonp3oBanue cereBbix cepBUcoB s http://www.mindmeister.com/ru/23963534/
eIaroroB

Crpax http://www.mindmeister.com/ru/43676436/
WuauBuayaibHbIN TUIaH-THEBHUK yuu- http://www.mindmeister.com/ru/24419730/2
TeIs

BeceHnHue n3MeHeHus: B IpUpoJie http://www.mindmeister.com/ru/6042168/
YHuBepcaibHbIe yueOHbIE TeHCTBHS http://www.mindmeister.com/ru/57030712/
Ocenb (11033us1) http://www.mindmeister.com/ru/10206133/

[To3HakoMbTeCh CO crioco0aMu NPUMEHEHHS UHTEIUICKT -KapT:

Cnoco0
Onucanue demo-kapra
NpUMeHeHHsI
IIpoToko.u WHTemIeKT-KapThl Ype3BbIYaiiHO MmoJe3Hbl http://www.mindmeister.com/1
COBeIIaHus IPH MPOBE/ICHUH COBEIAHUH. 1617364/meeting-minutes
[ToAroTOBbTE HMHTEIUICKT-KapTy C MOBECT-
KOW JTHS, pa3/IaiTe Yy4aCTHUKAM COBEIIAHUs
¥ UCIOJIB3YHTEe ee AJsl 3aMETOK M pacipe-
JIeTICHUST 33149 CPEN MCIIOTHUTEIICH
IM1anupoBanue WHTemIeKT-kapThl  XOpOILIO HcHonib30Bath| http://www.mindmeister.com/1
npoeKTa JUIs «OOJISrYeHHOT0» ymhpaBieHus mnpoek- 1617274/account-plan

TOM, OCOOEHHO Ha HaYaJdbHOW craguu. B
HUX yJI0OHO coOupaTh UJIeU U BbICTPaUBaTH
CTPYKTYpPY TPOEKTa B HAIJISITHOM U HHTYH-
THBHO IOHATHOM BHUJIE

SWOT-anamm3: | Jlanuelii Meton A0BOJbHO crermduued B http://www.mindmeister.com/1
caadble | maiiaamannuare. PaauanpHoe moctpoenue 1617308/swot-analysis
CHJIbHBbIE  CTO- | UHTEIUICKT-KapThl JIaeT BO3MOXHOCTH OIle-
POHBI, BO3MOK- | HUTHh IUTIOCBI M MHHYCHI MOTEHI[HAIHLHOTO
HOCTH W YIPO3bl | TIPOCKTA

3. 3apeructpupyiitecs, BbIOpaB Bepcuto Basic (OecrutatHo) 1 3amonHUB moiist Gop-
MbI cieBa. Ha ykasanubiii Bamu s1exkTpoHHBINH aapec OyeT BbICIaHO MUCHMO, 110 CCHUIKE B KO-
TOPOM TOATBEPIUTE PETUCTPALIUIO.

CucreMa HHTErpUPOBaHA C aKKaAyHTOM [ 'yTIiI, TO3TOMY €CTh BO3MOYKHOCTH 0€3 JTOTIOJH H-
TEJNBHOM PETUCTpallui BOWTH Yepe3 cchlIky «Boiitu B cucremy» u BeiOpaB «Gmaily.

4, Jlanee OTKpBIBAETCS OKHO MPOrPaMMBbI, B KOTOPOM MOKHO BBIOMPATh BHJI dKpaHa:
«CIUCOK» WU «ICKU3BI CTPAHUID», TPETOCTABISETCS BO3ZMOKHOCTD YIIPABIATh KapTaMu.
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Ecnu KMMKHYTH 1O TPEYTONIBHUKY PSAIOM C Ha3BaHUEM KapThl, OTKPOETCS HUCHAAAOIIee
MEHIO - B HEM IOJIe3Hble (PYHKIUU JUIsl YIIPaBICHUS] UHTEJIEKT- KapToi, Takue kak «[logenurs-
cs», «Yaanuth» u «CBOMCTBa» KapThl.

bonpmuHCTBO HaHHBIX QYHKIUMH AOCTYIHBI Ha TAHEJH YIIPABICHUS B OKHE KapThI.

OTkpoiiTe KAPTY M0 YMOJTYAHHUIO U HCCJIeTyiiTe BOBMOKHOCTH CO3IaHUS KAPTHI.

[Tpu paGoTe ¢ UHTEIEKT-KapTON JOCTYIHBI OBICTpPhIE KIaBUIIU:

INS - 106aBUTH HOBYIO JOUEPHIOIO UCIO,

ENTER - no6aBuTh HOBYIO POJICTBEHHYIO HJIEIO,

DEL - ynanuts uneto,

SPACE - oTKpBITBH/3aKpBITh HICH, KJIABUIIIA KYpCcOpa - MEPEKII0YCHUE MEXKTY UICSIMU,
+/ - - yBeMYUTD / YMCHBIIHUTS.

YtoO6sl MepeABUHYTh WIH MOBEPHYTH MOJOTHO KapThl, KIMKHUTE MO MOJIOTHY U IepeTac-
KuBaiTe. J[Bak1bl KIIMKHUTE B JIOOOM MECTE MOJOTHA, YTOOBI 100aBUTh HOBYIO BETKY B KapTe.
[lepecTpanBaiiTe cBOU UJIeU BHYTPU BETOK HJIM MEKy HUMHU (QYHKIIMEH IEPEHECTH U OTILY CTUTb.

Co3aHHOM KapTOM MOXHO IMOAETUTHCSA C JAPYTMMH yYacTHUKAMH U B JII00O€ BpeMs
HayaTh MO3roBO# mTYypM. Bo3mokHa ogHOBpeMeHHas paboTa B OJHOIM MHTEJIEKT- KapTe B pe-
KMME COBMECTHOTO foctyna. Kaxkmomy monp3oBaTento OyAeT MPUCBOSH YHHUKAIBHBIN IBET, IO
KOTOPOMY JIETKO BHU3YaJbHO ONPEEIUTh aBTOpPa BHECEHHOTO B KapTy U3MEHEHHS.

3aoanue 2. Cozoanue unmennekm-Kapmaol

Cepuc MindMeister mo3BossieT OeCIUIaTHO C€O37aTh W COXPAHHUTh OJHOBPEMEHHO
TOJIBKO Tpu uHTEWIEKT-KapThL. DTO BEpPCHs CBOOOIHOTO UCIIOIB30BAHHUS.

1. Cosnaiite kapry MindMeister na ocHoBe y4eGHOro mMarepuana (yueOHas TemMa WM
pas3zen), UCIOoJb3ysl BO3MOXXHOCTH BCTAaBKH PUCYHKOB M 3HAYKOB, & TAKXKE BIOKCHHBIX (alJIOB
3aMETOK.

2. DKCnopTUpyHTe KapTy B pa3iM4HbIX (pOpMaTax, COXpaHUTE HA KOMIIBIOTEPE JIOKAT b-
HO.

3. TlpemocTaBbTe AOCTYI K PENAKTHPOBAHMIO KapThl BameMy THIOTOPY U IPYyTHM y4acT-
HUKaM (HE MEHEee TPeX).

4. Ony6nukyiTe KapTy M Pa3MECTUTE CCHUIKY Ha KapTy B Bal 0710T 1 3a4€eTKy.

5. Tlpumure yuactue B pabore hopyma JIHeBHuKa 00yueHUs B «OTKPHITOM KIaCCe.

3aoanue 3. Hmnopmupoeanue unmennexkm-kapm

B Hacrosimee BpeMsi JOCTYIHBI ClIeyIomue (GopMaThl UMIIOPTUPOBAHHUS.

- MindMeister - opurunanbhsiii popmar MindMeister ¢ pacupenrem *.mind

- FreeMind™ - Bce Bepcuu ¢ pacuipeHreM *.mm

- TekcroBbili (aitn - Bel MoXkeTe 3arpy3uTh MPOCTONW TEKCTOBBIN (hailsl ¢ pa3perieHruemM
Xt (ucmonp3yiiTe mpoOensl unu TaOynATOp A 0003HAYEeHHS CTPOK, MepBas CTpoka OyAeT
Ha3BaHUEM KapThl).

1. Umnoprupyiite ¢aiiasl Apyrux y4acTHUKOB (OAMH WM aBa) B (hopMaTe JAaHHOU MpO-
rpammbl MindMeister, koTopeie pa3MmerieHsl B Gopyme oOMeHa uei.

2. Tlo3HaKOMBTECh C MMIIOPTHPOBAHHBIMHM KapTaMH, MCCIEAYHTE BO3MOXKHOCTh pENak-
THPOBAHUS.

IlepcneKTUBHOW OTKPBITOW CPEeAOM IS CO3JaHMs KapT 3HAHMM Ha JIOKAJIbHOW MalllWHE
(6e3 UnTepHeTa) M HabHEHIIIETO pa3MEIICHHUs dTUX KapT HA Pa3JIMYHBIX CETEBBIX CEPBUCAX 5B-
nsercs cpena FreeMind. FreeMind — cBoGogHas mporpamMma Ui CO3JaHHs KapT 3HAHUU.
FreeMind namucana Ha sI3bIKe Java W pacmpoCTpaHsSeTCs CBOOOIHO COTJIACHO C JIMIIEH3HWEH OT-
KpbIToro kona. IIporpamma oOnagaeT pacHIMPEHHBIMH BO3MOXXHOCTSIMH OJKCIOPTUPOBAHUS.
CpencTBo TO3BOJSIET CO3/1aTh KapTy-CXeMYy C Pa3BETBICHHOW CTPYKTYpOW W CCBUIKAMH Ha
BHEIIIHUE UCTOYHUKH.

KapTsl, co3gannsie B cpene FreeMind, Moryt ObITh B MOCIEACTBUN 3arpy>KEHBbI B CPEIY
MenmuaBuxku. [Ipu 5TOM OHH COXpaHSAIOT BCe CBOU (YHKIIMOHATbHBIE CBOWCTBA U MBI MOKEM OT-
KpBIBaTh M 3aKPBIBAThH Y3JIBI U IpocMoTpa. it TOro 9To0bl MCIIOB30BaTh KapTy B cpene Me-
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nuaBuku mocraTodHo 3arpy3uTh ee B MennaBuku kak ¢aitn n3zobpaxkenus. Hampumep, Mbr Mo-
KEM 3arpy3uTh Kapty ¢ umeHem Course- works.mm. ITocie 3TOro Mbl BCTaBJISIEM B TEKCT CTpa-
uuiel MeaunaBuku tekcr: <mm>[[Course-works.mm]]</mm>.

Tema 5. MHcnoan3oBaHHe MeTOAOB MAaTeMATHYECKOH CTATHCTHKH B  IICHUXO0JI0IO-
neJaroru4ecKux uccjaeJ0BaHuAX

JlaGoparopHasi padora Ne 2. Ucnojib30BaHue JIEKTPOHHBIX TA0JMI JJIS AHAJN3A MeJaAroru-
yecknx u3mepenuii B cpeae MS Office Excel

Ilenp pabOTBI: M3YYHTH BO3MOXKHOCTH HCIIOJIb30BaHUS AJICKTPOHHBIX Tadiui MS Excel
2010 nns ananm3a 1 00pabOTKHU MEJArOrHYeCKUX H3MEPEHUH.

[Tox mepgarornueckuMu U3MEPEHUSIMUA MOHUMAIOT OMEpPAlMK MPUCBOCHUS YUCIOBBIX MOKa-
3aresneil 00beKTaM M UX CBOMCTBAM B COOTBETCTBHHM C ONPECICHHBIMH MIPaBHJIaMU. Y POBEHb 3Ha-
HUW WIM YMEHUM YUEHHKOB, UX MOpPAJIbHbIE KaYeCTBa, NUCHUIUIMHUPOBAHHOCTD U APYTHE JaHHbBIC
MOTYT OBITh U3MEPEHBI U OLICHEHBI Ha OCHOBE JICATEIbHOCTH yUYalIUXCs, UX OTBETOB Ha BOIPOCHI,
pelieHus 3a1a4 U T. [I.

MS Office Excel umeer 60mbire BO3MOXKXHOCTU ISl TPOBEACHUSI aHAIN3a U HATJISIAHOTO
IIpPE/ICTaBICHUS] yYeOHOU NEATEIbHOCTU MO OTACIBHOMY paslieny, NMpEeAMETy, YUYEHHUKY, KIaccy,
yuebHOMYy 3aBeneHuto. JlabopatopHas pabota onucsiBaeT Bo3MOXKHOCTH MS Excel o ob6paboTke u
aQHAIM3Y UCXOTHBIX JAHHBIX.

Pekomenoayuu K 6blnoiHeHUI0 1a00pamopHoil padomuvt

[IpoBeaem ananu3 ycrneBaeMocTu Tpex kiaccoB (A, b, C) mKobl MO0 OKOHYAHUU TIEPBOU
yeTBepTH. [[1s1 HaryIAIHOTO MpeACTaBIEHUS MPOIlecca BHIOTHEHHS TaHHOTO 3a/laHusl PEKOMEH/TY-
eTcs U3 apXHBa 3aJJaHUi OTKPHITH JOKYMEHT Y crieBaeMocTh KiaccoB 1 werBept’” (mamnka Excel), a
TaK)Xe CaMOCTOSITENIHO BBIMIOJIHUTh BCE HIKETIEPEUNCIICHHBIE PEKOMEH IALINH.

Cosznate Kaury Microsoft Excel ¢ umenem “YcneBaemocth X knaccoB 1 wers”, Jluctl me-
peuMeHoBath B “A K’ M co3AaTh TAOJMIly C MCXOJHBIMH JaHHBIMHU, MEPEYUCIHUB B CTOJIOIAX
Ha3BaHUS U3y4aeMbIX MMPEAMETOB, B CTPOKAxX (pamMminKM U UMEHA YUYalIuXcs U UX OTMETKHU MO COOT-
BETCTBYIOIMM mpeameram. Mcmonb3ys cratuctuueckyto ¢yHkimo CP3HAUY(), BBIYHCIAIONIYIO
CpelHee 3HaueHUE B YKA3aHHOM JIMana3oHe S4YeeK, MOKHO BBIYUCIUTH CPEAHIOI0 OLEHKY KaXK10TO
YUYEHHMKA U CPEIHIOI0 OLIEHKY KJIacca MO KaXJAOMy IPEAMETY.

AHanu3 ycrieBaeMocTH A Kiacca 3a 1-10 yeTBepTh

HAS
Ne Damnins Ouenkamo | Ouenkano | Omenkamo | OrleHka 110 0 Cc:)peezima
IL.10 Nwms MaTeMaTHKe | IUTeparype [MHPOpMATHKE IIeCTBO3HAHY 1
yUCHHUKA
1 ArexcaHapoB
0 o 5 5 5 4,7
JIer
2 ApHayTS)B 3 3 : 25
Huxkoman
Cpenusia  OIleHKa
p i il 4,1 3,9 5 4’1
MpeIMeTy

Jl1st BBOJIa KICXOAHBIX JTAHHBIX JUISI OCTAIBHBIX KJIacCOB yo00HO JIucT “A K1’ CKOMUPOBATH
Ha Jpyrue TucTsl (yaepxkuas kinapuiry Ctrl, meperanuTs Spiabdok komupyemoro Jlucra Ha HOBoOe
MECTO WJIM BBIOpPAaTh U3 KOHTEKCTHOTO MEHIO MYHKT [lepemecmumv unu ckonuposams... — Co-
30amb Konuo, IEPEUMEHOBAThH JIUCTHI M OTPEAAKTUPOBATH UCXOIHBIC IaHHBIE.

Hcnonb3ys MCXOIHBIE JaHHBIE JTIOO0OW TaONHUIBI, MOKHO OPTaHU30BaTh HATISTHOE TPE.-
CTaBJICHHE YCIIEBAEMOCTH C MoMolpio auarpamm (cm. Jluer “A ki’ u Jluct “Ananus” nokymeHra
“YcneBaemocTh X KinaccoB | 4eTB” u3 apxuBa 3amanuii (manka Excel)).

C menpro aHanaM3a, HAIJISTHOTO TPE/ICTABIICHUS U CPAaBHEHHS yCIIEBAEMOCTH BCEX KJIACCOB
MOKHO CO3/aTh CBOJHYIO TaOIUILy, OTPaXKAIOIIYI0 CPETHUE OLIEHKH KJIAcCOB MO y4eOHBIM MpeaMe-
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taM. Jlyig 3Toro HeoOxoaumMo Ha HOBOM JIucTe co3maTh Tabiuily U CBA3aTh €€ C JaHHBIMU KJIACCOB,
HaxXOJAIIMMHUCA HAa COOTBETCTBYIOIUX JIucTax.

Jl1st 3amofTHeHrs JTaHHOW TaOJMIIBI B STYEHKY CpeHEH OLIEHKH M0 PyCCKOMY MaTeMaThke A
KJj1acca (B HaweM ciayvae sueiika C5) Hy’KHO BBECTH 3HaK =, nepeitu Ha JIuct “A ki (LEeIKHYTh
no sipabldky Jlucra), yka3aTh Ha siuelKy, COAEpIKAILyI0 CPETHIOI OICHKY 10 MaTeMaTHUKe, U
Haxats Enter. B pesynbrare cpenusis omenka c¢ Jlucra “A ki1’ oTpasuTcs B MUTOTOBOM TaOiuIe.
Bocnonb3oBaBuincey onepanyeil KOMUPOBaHUS, paCIPOCTPAHUTh GOPMYITy Ha BCIO CTPOKY. AHalo-
THYHBIM 00pa30M 3aIlOJIHUTh BCE CTPOKH.

Jlis HaryisagHoOro NpeJCTaBlICHUsS NaHHOW TaOJMIbl HEOOXOAMMO: 6bloenums maobnuyy
(xpome ctonbua “Ne m.n.””) — Bcmaska — ['ucmozpamma (8b1opams mun ouazpamml).

AHanoru4HbIM 00pa3oM MOXKHO TMOJYYHTh HArjsiHOE MpEeACTaBJICHUE JII0OOT0 HarpaBiie-
HUS y4eOHO-BOCIIMTATENBHOIO IIPOLECCa.

Bonpocul ona camonposepxu

1. Yro npeacrasnsger coboil negarornyeckoe n3Mepenue?

2. Oxapakrepusyiite Bo3MokHOCTH Microsoft Excel B 00pa®oTke n HarisiiHOM IpeICcTaB-
JIEHUH TI€JarOTMYECKUX U3MEPEHUH.

3. Kakwue emie mporpaMMHBIe CPECTBA MOYKHO HCITOJIB30BATh JUISi 0Opa0OTKH ITearoruye-
CKUX U3MEpPEHNi?

3aoanusn 013 camocmoamenbHol padoomaol

3aoanue 1

Coznate nokymeHT Microsoft Excel ¢ nmenem “AHanu3 ycneBaemMoctr 9-X KiaccoB 3a 1-1o
YETBEPTH .

CMopaenupoBaTh TaOIHIy HCXOTHBIX JAHHBIX JUIA KiaccoB: 9a ki — 15 gen., 96 k. — 15
gen., 9B KiI. — 12 4en. — 1Mo BOCbMU MpEeIMETaM:.

BBecTn OTMETKM M BBIUMCINUTH CPEIHIOI OTMETKY MO KaKJOMY MPEAMETY U CPEHIOI OT-
METKY KaXJI0r0 YUYEHHUKa JJIs BCEX KJIaCcCOB.

Ha nucre xaxxaoro kjiacca BHIBECTH JMarpaMMy yCIEBAa€MOCTH YYEHHMKOB I10 NpeAMETaM U
quarpamMmy CpeIHUX OLEHOK YYEHHUKOB.

Ha noBom Jlucte co3nath CBOAHYIO TabIUIy, OTPa)XKarollyl0 CPeIHHUE OLIEHKU KJIAcCOB IO
npenMeram. [1o ee TaHHBIM Ha OTAENBHOM JIMCTE BBIBECTH qUarpamMmy yCIEBac€MOCTH.

3aoanue2

CoznaTe TOKyMEHT ¢ UMEHEM “‘YcmeBaeMocTh IO mpeameTy’, Jluerl mepenMmeHoBaTh Ha
“Jlannsble o npeamety”, JInct2 — Ha “Cpennss onenka”, Jluct3 — Ha “AHanu3 JaHHBIX 1O KJac-

2

cy’.
Ha Jlucre “/lanabie o npeameTy” co3aaTh TaOIUILy ¢ JAHHBIMH T10 MPEAMETY ISl OJHOTO
Kiacca ¢ 15 yueHukamu.
Ananm3 ycrieBaeMocTH 9a Ki1acca 1o pyCCKOMY SI3BIKY
No IlepBas Bropas Tperbs Yerpepras T'ono-

IL.I1. Oammnmus Mvs qeT qgeT qeT YETBEPTH Bast




(@7 ]
TN
o1
(@2 ]

1 |AnekcanapoB Oner
2 |ApnayrtoB Hukonait 4 4 3 4

BBecTu OTMETKH Y4YEHHUKOB IO BCEM YETBEPTAM. BBIUMCINUTH CPEHION OLIEHKY Kiacca 3a
KaXX]IyI0 YETBEPTh U TOJOBYIO OLICHKY (CpeAHssl OLICHKA 3a BCE YETBEPTH).

Ha JIucre “Cpennsis onieHKa” BBIBECTH JUarpaMMy, OTPaKarolllylo CpeaHUE OLICHKH Kiiacca
1o 4eTrBeptsaM (meperitu Ha Jluct “Cpennss oueHka” — Bcmaska — ['ucmoepamma — BwiOpath
TUT AWarpaMMmel (Hampumep, [ ucmoepamma c¢ epynnupoexotl)  BeiOpath naHHbIE — MEPEHTH HA
Jluct “/lanHble MO npeaMeTy” —> BBIJCIUTH B 3ar0JIOBKE TaOJIUIbI TOJILKO YETBEPTH, Jajee, yiep-
xuBas kinasunry Ctrl, BeIieanTs cpeanre oTMETKH — —). BoiOpaTs Hanbonee HariIsHbIA MakeT
JUarpaMMbl.

Ha Jlucte “AHanu3 1aHHBIX MO KJIACCy’ BBIBECTH JUArpaMMy, OTPAXKaIOIIYI0 YCIIEBAEMOCTh
KQKJOTO YYEHHUKA 10 BCEM YETBEPTAM yueOHOro roja. BeiOpars Hanbosee HATTISITHBIA MaKeT Aua-
IpaMMBI.

3aoanue 3

Coznate noxkymeHnt ¢ umeHeM “Ilemarornueckas Harpyska”. Co3znaTh TaOnHIly IpUMEpPHOU
MeJarOrHYeCKON HArpy3KH y4eOHOTO 3aBE/ICHHUS.

Tema 5. Hcooab3oBaHHe METOJA0OB MATeMATH4YeCKOl CTATHCTHKH B  IICHX0JIOIO-
MeJarorn4ecKux ucciaeJoBaHusaxX

JlabopaTopuasi padora 3. OOpaboTka pe3yJIbTATOB  NeIArOrH4ecKuX HCCJIeJ0OBaHUM
CTAaTHCTHYECKUMH MeToaamu B cpene Microsoft Excel

Leapb padoThl: TpUBUTH YMEHHS U HaBbIKU ucnonb3oBanusi MS Excel 2010 ans oO6paboTku
pe3yIbTAaTOB NEAArOrMYE€CKUX UCCIECOBAHUN CTATUCTUIECKUMH METOaMHU.

Llenbto 110060T0 MEJAroruyecKoro IKCIEPUMEHTA SBIISIETCS SKCIIEPUMEHTAILHOE MOATBEP-
KJIEHHE TUIOTE3bl MCCIEI0BaHusA, T. €. 000OCHOBAaHUE TOrO, YTO IpPEJIaraeMoe IMeaarornyeckoe
BO3JIEHCTBUE (HAlIpUMeEp, HOBBIE coziepkaHue, (POPMbI, METObI, CPEICTBA 00yUeHHUS U T. 11.) Ooiee
s dexkTuBHO, yeM aApyrue. OCHOBHBIM CITOCOOOM 00pabOTKU MONYyUYEHHBIX JTaHHBIX SBISETCS CTa-
TUCTUYECKast 00paboTKa Me1arornueCKuX MaTepruaioB.

B nmanHoif paboTe paccMOTpeHO MPUMEHEHHE CTAaTUCTUYECKHX METOJIOB AJISl PEIICHUsl TH-
MOBBIX 33/1a4 aHAJIN3a JJAHHBIX B ME€IarOTMYECKUX UCCIICTOBAHMSIX.

Pekomenoayuu K evinoiHeHUI0 1aOOPaAmMOpPHOIL padonivl

OmnpenesieHue J0CTOBEPHOCTH COBNAJEHUI W Pa3iuyuii JJsl IKCNEPUMEHTATbHBIX
AAHHBIX, M3MEPEHHBIX 0 IKaJe oTHOmWeHnid. Hanpumep, nMeercs skcnepuMeHTanbHas rpynna,
cocrosimas u3 20 yenosek (N = 20), 1 KOHTposIbHAS Ipynna, cocrosmas u3 25 yenosek (M = 25). B
pe3ynbTare MPOBEICHHOTO TECTUPOBAHUS 110 OMpEeIEHHOMY MpeaMeTy (TecT coctouT u3 30 3aa-
HUI) TIPOBEPHJIM YPOBEHb 3HAHHUM ydamuxcs (KOJIMYECTBO MPAaBWIBHBIX OTBETOB KaxX7oro). Pe-
3yJbTaThl U3MEPEHUI YPOBHS 3HAHUM B KOHTPOJIBHOM M 3KCHEPUMEHTAIBHOM TIpyIIax BHECIH B
tabmuiry. [locne »Toro B 01HON W3 TPy MPUMEHIIH KCIIEPUMEHTATBLHYI0 METOANKY OOydYeHUs, a
B JPYroil OCTaBWIM TPAAUIIMOHHYIO. [I0 OKOHUAaHUU SKCHIEPUMEHTA yYalIuXCsd MOBTOPHO TECTUPO-
BaJIM, pe3yJbTaThl TaKke ObUTH BHECEHBI B TaOnuily. Crneayer onpeneauTs 3PGEeKTUBHOCTh dKCIIe-
PUMEHTATLHON METOAUKH OOYUYEHHS 110 OTHOIICHUIO C TPATUIIUOHHOM.



Jlsis IpOBEpKY T'MIIOTE3Bl O COBMAEHUH XapaKTEPUCTUK ABYX TPYIII JaHHBIX, H3MEPEHHBIX
B IIKaJIe OTHOILICHMH, Ieleco00pa3Ho MCMONIb30BaTh MO0 Kputepuii Kpamepa-Yanua, mubo kpu-
Tepuil Bunikokcona-ManHa-Y UTHH.

Kpumepuii Kpamepa-Ysnua, kak n3BeCTHO, NIpEAHA3HAYEH Ul IPOBEPKU TMIIOTE3BI O pa-
BEHCTBE CPEIHUX (CTPOro roBOpsi, MAaTEMAaTUUYECKUX 0KUJIAaHUI) IByX BBIOOPOK.

JUis1 BBIYMCIIEHUS! SMIMPUIECKOTO 3HAYEHHUSI JAHHOTO KPUTEPHsI HEOOXOIMMO 3HATh: 00beM

BBI60poK N 1 M (B Hamem ciaydae 20 u 25), Bei6opounbix cpeanux (B u Gr(0) u BHIGOPOUHBIX
mucnepcuit Dx u Dy cpaBHMBaeMbIX BBIOOPOK. AJITOPUTM ONPENEIEHUs JOCTOBEPHOCTH COBIAJIE-
HUHI M pa3ivyuil XapakTepUCTUK CPABHUBAEMBIX BBIOOPOK Ul SKCIIEPUMEHTAIBHBIX JAHHBIX, U3-
MEpPEHHBIX B MIKaJle OTHOIICHUH ¢ moMoIbio Kpurepus Kpamepa-Yoanya, 3akiodaercs B ClIeayro-
IeM:

1. BeruucnuTh Ui CpaBHUBAEMBIX BBIOOPOK SMIHUpUYEcKoe 3HaueHue kputepus Kpamepa-
VYanua (Tammn) o popmysie:

¥ CPaBHHTH C KpUTHYECKUM 3HaueHneM. B Microsoft Excel:

— KOpEeHb KBAJpaTHbIM M3BJIEKAETCS C IIOMOIIBIO MaTeMAaTU4YeCKOH (yHKIMU
=KOPEHb(Yucno);

— CpeziHee 3HaueHHe B KaKOM-JIMOO AMana3oHe — C IMOMOIIbI0 CTATUCTUYECKON (QyHKIMU
=CP3HAY(/Inana3oH siueex);

— MOAYJb (a0COTIOTHAS BEIMYUHA =ABS(Hucno);

— Jucnepcus 1o BIOOPKE — C MOMOILBIO CTATUCTUUECKON

¢bynxun =J{UCI1.B(/luanazon sueex).

Jlis ynporieHys BIYUCIEHUS 3MIIUPpHUYEcKoro 3HaueHus (Trmm),

4TOOBI HE 3arpOMOXK/IaTh (POPMYJITy, PEKOMEHAYETCS OTACIbHO BBIYUCIUTE CPEIHUE 3HaYe-
HUS M TUCIIEPCUU BBIOOPKU HKCIIEPUMEHTAIBHOM U KOHTPOJIBHOM IPyII 10 U MOCJE SKCIEPUMEHTa
(YCTaHOBUTD yKazaTellb B SYCHKY JJI BBIYMCICHUS CPEIHEr0 3HAUEeHUS KOHTPOJIbHOM IpyMIIbl 10
sKcriepuMenTa — BbI3BaTh PyHKIMI0 CP3HAY() — npu HE0OXOAMMOCTH yKa3aTh AMANA30H SYEeK
(o6pryHO MS Excel omnpenensier ero aBToMaTH4eck) — CKONUPOBaTh (HopMyIty AJs BCeX CTOJO-
1IOB TaOJMIIbl). AHAIOTUYHO BBIUMCIUTD TUCIIEPCUU BHIOOPKU. B pesynbraTe npou3BeeHHBIX eH-
CTBUH MOJIYYUM BBIUYMCIICHHBIE SJIEMEHTHI: .

Torna Excel-¢popmyna Berurcnenuss ToMn 1o 3KcnepuMeHTa Ui Haled TaOnuibl Oyaer
BBITISLJIETH CIIEIYIOIUM 00pa3oM:

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

a pesynbrat Tomm = 0,16.

2. CpaBHUTD MOJTYyYEHHOE 3HaYeHUE ¢ KpuTnuueckuM 3HauenueM T10.05 = 1,96: ecnu Tomn <
1,96, TO caenath BBIBOJ: “XapaKTEPUCTUKHU CPaBHMBAEMBIX BBIOOPOK COBIAJAIOT Ha YPOBHE 3Ha-
gumocty 0,05”; eciiu Tomm > 1,96, To caenate BBIBOA: “AOCTOBEPHOCTH PA3JIMYUI XapaKTEPUCTHK
CpaBHUBaeMbIX BBIOOpPOK cocTaBisieT 95%”. B HameMm ciydae rumores3a O CO-BIaJEHUU XapakTe-
PUCTHK KOH-TPOJIbHOM W 3KCIIEPUMEHTAILHOM TPYII /10 Hayaja SKCIIEpUMEHTa MPUHUMAETCS Ha
ypoBHe 3Hauumoctu 0,05.

3. CpaBHUTH XapaKTEPUCTUKU KOHTPOJIBHON M 3KCIEPUMEHTAIBHOM TPYIII MOCIE OKOHYA-
HUS DKCIIEpUMEHTa. J{J1s1 3TOro He0OX0MMO BBIUMCIUTH TAMII Mocie SKCIIepUMEHTa 110 aHaJIOT -
HOM (opmyIie

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

B pesynbrare nonyunm Tommn = 3,62 > 1,96, cienoBarenbHO, JOCTOBEPHOCTh pa3iIndMil Xa-
PaKTEpUCTUK KOHTPOJBHON M SKCHEPUMEHTAIBHOW TPYMI MOCIE€ OKOHYAHUS SKCIEPUMEHTA CO-
craBiseT 95%.

Taxum oOpa3zom, HauanbHbBIE (10 HA4Yajia HIKCIIEPUMEHTA) COCTOSIHUS IKCIIEPUMEHTAIbHON U
KOHTPOJIBHOW TPYIIN COBITA/IAl0T, @ KOHEYHBIE (ITOCJIE OKOHYAHUS SKCIIEPUMEHTA) — Pa3IAYaIOTCS.
CrnenoBaTelbHO, MOKHO CJIeaTh BBIBOJ, YTO d(MPEKT U3MEHEHUN O0YCIOBJICH UMEHHO MPUMEHE-
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HUEM SKCIEPUMEHTAIbHON METOAUKHU O0yUYEHUSI.

Kpumepuit Bunxkokcona-Manna-Yumnu onepupyetr He ¢ aOCONMIOTHBIMH 3HAYEHHUSMH dJIe-
MEHTOB JIBYX BBIOOPOK, a C pe3yJIibTaTaMy UX MapHBIX CPaBHEHUIH. DMIHUPUIECKOE 3HAUYCHUE KPU-
tepust Buikokcona W, Beraucisercs o Gopmyiie

|N-M
2

omn

—U|

W.
M [lnr M(N+M+1)

R 12

rae U — sMmmupuueckoe 3HaueHue Kputepusi ManHa-YUTHH, KOTOPOE BBIYUCISETCS MO CIeIyIo-
IeMy aJTOPUTMY: JUIsl KXKIOro YjeHa IKCIEPUMEHTAIbHOU TPYIIIbI OJICYUTHIBAETCS YHCIIO Uiie-
HOB KOH-TPOJIBHOW TpYyMIbl, OTBETUBIIMX HAa CTPOro OOJbIIEe YHMCIO 3aJaHuil, U MpUOABIAETCS
MOJIyCyMMa YHCJIa YICHOB KOHTPOJIbHOM TPYIIbI, OTBETUBIIUX HA TAKOE K€ KOJUYECTBO 3a/1aHUM.
CyMMa MOJIy4eHHBIX YHCEN WIEHOB AKCIIEPUMEHTAIBHON TPYMIbI JAaeT SMIUPUYECKOE 3HAYCHHE
kputepus Manna-Yuthau U.

B Microsoft Excel mist Berancnennst 3nadennst U 10 ¥ ociie SKCIIEpUMEHTa PEKOMEH/TyET-
Csl BBECTH B TaOJIHIly JOMOJHUTENbHBIE cTo0IB! (UL, — 1o sxcnepumenta u U2, — mocie skce-
PUMEHTA).

Jlns mozcyera BocHosb3yemcs cratuctudeckoi ¢ynkiueit CHETECJIM(/Inanason; Kpu-
tepuii). B Hamem ciydae monHas popmysa Oyaer UMeTh CISAYIOMUN BU/:

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

Uto06sl GopMysTy MOKHO OBIJIO CKOIMMPOBATH HAa BCE CTPOKH, HEOOXOAMMO HCIIOJIb30BaTh
aOCOJFIOTHYIO CCBUIKY JJIsI 3aKperuieHust auamna3ona sueek (B$4:B$28). [lockonbky kputepuii npu
MIEPBOM HCIOJIb30BaHUU (PYHKIMU JOJHKEH paboTaTh MO YCIOBHUIO, HEOOXOIMMO BOCIOJIb30BaTHCS
MaKponoJCTaHoBKOM (“>"&D4). [lanHyto GopMyy MOXKHO BBECTH BPYUHYIO MJIM BOCIOJIb30BATh-
cs1 MacTepoM BBoAa (yHkuuil (Be3Bath Gynkuuio CUETECJIM — yka3aTeneM BBLIEIHTH B Ta0-
nuIe HeoOXOAUMBIH Tnana3oH (B HaweMm ciyyae ssueiiku oT B4 no B28) — s 3akperuienus aua-
na3oHa BBectd cuMBOI $ B cebuikax (B$4:B$28) — — BBecTu kpurepuii mojcuera (B HaIIEM CITy-
yae ‘“>"&D4) u nHaxats OK. Jna mpuOaBieHus OCTaBLICHCS IMOJyCYyMMBbl YHCIa YJIC€HOB KOH-
TPOJILHOM TPYIIIbI, OTBETUBILIMX Ha TaKOE e KOJIMYECTBO 3aJaHHi, HEOOX0IUMO JOMOJIHUTE (Hop-
MyJy (HaxaTb knaBuiry F2 1 pegakTupoBaHust (pOpMyJbl HENOCPEICTBEHHO B sUelKke WM B
ctpoke opMys HabpaTh 3HAK + — Be3BaTh QyHKIMI0 CUETECJIUN — ykasaTeneM BHIIEIUTH B
Tabnuie HeoOXOMMMBIH Tuana3oH (B HameM ciydae siueiiku o B4 no B28) — BBectn cumBon $ B
ccoutku (B$4:B$28) — mepeiitu B mone Kpumepuii — ykasaTh siUEHKY ¢ KpUTEepueM (B HaIllem
cinydae D4) — — naxarp OK — BBecTH B KoHIIe (hopmyibl aeneHue Ha 2 (/2)). [locne HaxxaTus Ha
KJaBully Enter pesyiapTar MOKHO CKOMUPOBATH HAa BCE CTPOKM TaOJIHUIBI U HA COCEAHUN CTOJOEL.
ABTOCYyMMa IO CTOJIOIIAM JacT SMIMPHUYECKOE 3HaueHHe KpuTepuss MaHHa-YUTHHU 10 M IOCIe
sKcriepuMenTa. Jlanee HEOOXOAMMO BBIYMCIUTH AMIUPUUYECKOE 3HAUeHHE KpUTepus Buiikokcona
W,,,, 0 B TIOCJIE DKCIEPHUMEHTA.

97

B pesynbraTe nojacueToB noay4miu, 4ro a0 3xkcnepumenta W, = 0,034 < 1,96, u, cneno-
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BaTeJbHO, THIOTE3a O TOM, YTO CpPaBHHUBAcMbIe BHIOOPKH COBIAJAIOT, MPUHUMAETCS HA YPOBHE
3HaunmoctH 0,05, a mocne sxkcnepumenta W, = 3,1978 > 1,96, a 3HaunT, 10CTOBEPHOCTH PA3IIH-

YHii CPaBHUBAEMBIX BEIOOPOK cocTaBisieT 95%.

CrnenoBaTelbHO, MOXKHO CHENaTh BBIBOJ, 4TO 3(PdeKkT n3mMeHeHui oOyCIOBIEH MMEHHO
MPUMEHEHHEM SKCTIEPUMEHTAIbHOW METOAMKH 00yUeHHS.

OnpenesieHne J0CTOBEPHOCTH COBNAJEHUN W Pa3jMuMH JJIA IKCIEPUMEHTAJbHBIX
JaHHBIX, H3MEPEHHBIX B MOPAAKOBOH mIKaJe. J[Ji1 nmpuMepa pacCMOTPUM CITydaid, Korja uc-
MOJTB3YETCS MOPSAKOBAs MmKaya ¢ L pa3snuyabiMu OayimaMu. XapaKTepUCTUKOW TPYNIbl OyACeT YKcC-
JI0 €€ YICHOB, HAa0PaBITUX TOT WM HHON OaJuI.

JIi1st SKCTIepUMEHTaNBHO rpynnsl BeKTop 6ayuioB N = (N, N, ..., 1), TAe N, — YHCIIO diie-
HOB 9KCIIEPUMEHTAIBLHOM TPYIIIBI, HOAYYUBIIUX K-# 6am, k = 1, 2, ..., L. JIiis KOHTPOJIBHOU IPyII-
IBl BEKTOp O6aimioB m = (Mg, My, ..., m,), TA€ M, — YUCIO YWIEHOB KOHTPOJILHOI I'PYIIIBI, TIOJTY-

yuBmux K-it 6amwr, k=1, 2, ..., L.

PaccmorpuMm mpumep, Korja 0 SKCIEPUMEHTAa YpPOBEHb 3HAHWUU MO pe3yJbTaTaM KOH-
TPOJIBHOW paboThl, cocrosmeit u3 10 3amay, onpeaesnsics kak “Hu3kuii” (ObUTO pemeHo A0 5 3a-
nad), “cpemuuii” (OBLIO pernieHo oT 6 1o 8 3amad) u “Beicokuid” (ObLIO pemieHo Oosee 8 3amaq), T.
e. L = 3. Ilocne npoBeneHus IKCIEPUMEHTATBHON METOANKHU MMOBTOPHO MPOBEPUIIM YPOBEHb 3HA-
HUH.

Pe3ynbTaTel u3MepeHuil ypoBHS 3HAHUN B KOHTPOJIBHOM U 3KCHEPUMEHTAIBHON Tpymmax
710 ¥ TIOCJIE SKCIIEpUMEHTA 3aHECIU B TAOIHILY.

Kak u3BecTHO, A JaHHBIX, U3MEPEHHBIX B MOPSIKOBON IIKale, 1er1ecoo0pa3Ho UCHOIb30-
BaTh Kpumepuii 00Hopoorocmu y° (xukeadpam), SMOUPUYECKOE 3HAYEHHE ¥, ~KOTOPOTO BBIYHC-

JIsieTCs MO cleayolen hopmye:

Kputepuii Xu-KBaapaT MPUMEHHM IIPH YCIOBHH, 4TO JUIs TI000r0 3HaYCHHA Oallia B 000k

13 CPaBHUBAEMBIX BHIOOPOK HE MEHEE ISITH €€ YJICHOB MOJYyYHIIA JaHHBIN Oasut, T. €.: Nj > 5, mj> 5,
i=1,2, ..., L. Kpome Toro, kenatenbHo, YTOOBI YUCIIO rpagammii L 06110 He MeHee Tpex. Eciu L =
2, T. €. HCTIONB3yeTCA TUXOTOMHUYECKas mKana (“na” — “Her”, “peurnr’” — “He pemdn’” | T. A.), TO
MOXHO NPUMEHATh KpuTepuil duirepa.

Kputnuueckue 3HaueHUs] KpUTEPUS XZ ISl ypoBHs 3HauuMocTu a = 0,05 MOXHO HaWTH Tpak-
TUYECKH B JTIOOOM YUEOHHUKE MO CTATUCTUYCCKUM METOJaM WM B CIEIUATbHBIX CTATUCTHYECKHUX

Ta0JIULax.

ANTOpUTM OMNpENEeNeHusl TOCTOBEPHOCTH COBIIAJEHUN W PA3IMYMN Ul SKCIEPUMEHTAIb-
HBIX JJaHHBIX, U3MEPEHHBIX B OPSAIKOBON IIKAJIE, 3aKJIFOYAETCS B CIEIYIOIIEM:
1. BBIYMCIIUTS /IS CPABHUBAEMBIX BBIGOPOK )2, — SMIIMPUYECKOE 3HAYEHUE KPUTEpHUs ¥’
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IO BBINIIEYKa3aHHOU (hopMyIie.
JIns ynoOCcTBa BRIYUCIIEHHS SMIMPHYECKOTO 3HAYEHUS Y CO3/1aiiM JOTIONHUTENbHYIO Ta0-
JIMILY, OTPAXKAIOIIYIO OTJEIEHO 3HAYCHUS

Janee noouepeHO BBOAUM (OPMYJIbI JUIsl BEIUMCIEHUS IPOMEXKYTOUYHBIX OKa3aTened 1 M-
NUPUYECKNX 3HAYEHMH (, yKa3bIBas ajpeca s9eek B COOTBETCTBUH C TaOIHIIeH:

st ymo6cTBa komupoBaHus (OpMyJT HEKOTOPBIE CCHUIKU CETaHbl a0COTIOTHBIMH.

B pe3ynbTare MOIydnM TabIHITy, OTPAXKAFOIIYIO SMITHPUUYECKIE 3HAUCHHUS Y2 JUIS BCEX BO3-
MOYXHBIX BApHAHTOB.

2. B paccmarpuBaemom mpumepe L = 3 (BeimeneHBl Tpu ypOBHS 3HAHUH — ““HH3KHI,
“cpennunii” u “Beicokmii”’). CnenoBarensHo, L — 1 = 2. I3 cratucTrdeckoil TaOIUIbI OJTy9daeM JIJist

L-1=2: x20,05 =5,99. AHanu3KUpys BCE IMIUPUUYECKUE 3HAUCHUS KPUTEPUS (2, MOKHO 3aMETHUT,
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4TO pe3ynbTar y,,,, = 6,84 cpaBHEHUS SKCIEPUMEHTAIBHON U KOHTPOJBHOU I'PYIII IIOCIE OKOHYA-
HUS SKCIIEPUMEHTA 00JIbIIe KPUTHYECKOTO 3HAYECHHUS.

CrnenoBarenbHO, “XapaKTEPUCTHKH BCEX CPAaBHUBACMBIX BBIOOPOK, KPOME 3KCIIEPHMEH-
TaJbHOM U KOHTPOJBHOM I'PYIII IIOCJIE€ OKOHYAHUs HKCIIEPUMEHTA, a TAKKE DKCIIEPUMEHTAIBbHON

IIOCJIE JKCIICPUMCHTA H KOHTpOJ’IBHOﬁ 0 SKCIIEpUMCHTA, COBHa,I[aIOTl C YPOBHEM 3HAYMMOCTHU
0,05”.

Tak kax y,,, = 6,84 > 5,99 = ¥%) s, TO “AOCTOBEPHOCTb PA3IMUUIl XaPAKTEPUCTUK JKCIIE-
PUMEHTAIBHOM U KOHTPOJIBHOM TPYTIII ITOCIE OKOHYaHMsI OKCIIEpUMEHTA coCcTaBisAeT 95%.

Taxum o0pa3zom, HauanbHbIE (10 Ha4aja HIKCIEPUMEHTA) COCTOSIHUS IKCIEPUMEHTAIILHOU U
KOHTPOJILHOM TPYIIN COBIAAAI0T, @ KOHEUHbIE (II0CIE OKOHYAHMSI SKCIIEPUMEHTA) — Pa3IN4atoTCs.
CrnenoBaTenbHO, MOXKHO CJENIaTh BBIBOJ, UYTO 3((PEeKT u3MEeHEHU 00yCI0BIEH UIMEHHO MpPUMEHe-
HUEM SKCIEPUMEHTAIbHON METOUKU 00y4YeHUsI.

JuxoromMuyeckas MKajaa. B mopsaKoBoy mKasie ¢ IByMsl pa3IMYHbBIMU yIOPSAI0YEHHBIMA
6amtamu (“BBICOKMN” — “HU3KMIA”, “CripaBMIICA € 3a/laHMeM” — “‘He CIIPaBUJICS M T. J1.) UCIIOJIb-
3yeTcsl AUXOTOMHUYECKas 1IKaja.

XapaKkTepUCTUKON TPYIIIbl, TOMUMO OOIIEro 4Yucia €€ 4IEeHOB, OyJIeT YMCIIO YIeHOB (WIn
JI0J1s1, TIPOLIEHT OT OOIIEero Yucia), HaOpaBIIKUX 3aJJaHHBINA, HallpUMep MaKCUMaJIbHbIH, O6amt (B 00-
IIEM CITy4ae — YHCIIO0 YJICHOB, 00JIaal0NNX 3aJaHHBIM TPU3HAKOM).

B aTom citydae [uist SKCHIEpUMEHTAIBHON TPYIIIBL, ONMCBIBAEMON OBYMsI ynciamu (Ng, N,),
rze N; — YMCIIO YWIEHOB paccMaTpUBaeMoil rpymibl, HaOpaBIIMX HU3KUK Oayi, N, — HaOpaBIIUX
BBICOKHH Oaiur, N; + N, = N, 1015 ee 4wieHOB, HAOPABIIMX MaKCHMAIBHbIA 6amt P = n, / N. [lns
KOHTPOJIbHOM I'PYTIIbI, OUCBIBAEMOM ABYMs duciamu (M, m,), rae m; + m, = M, nons ee une-
HOB, Ha0paBIIMX MaKCUMaJIbHBIA O0aiI, paBHa: = m, / M.

PaccmoTpum npumep, korja 6pajii KOHTPOJIbHYIO TPYIILY, COCTOSIILYIO U3 25 yenosek (M =
25), U 3KCIepUMEHTaNIbHY0 Ipynny, cocrosiutyto u3 20 uenosek (N = 20). [IpoBepka ypoBHs 3Ha-
HUI OCYHIECTBIISTIACh IO pe3ysbTaTtaM TecTa, coctosdero u3 30 3aganuil. [locie nposenenus sxkc-
MepUMEHTaJIbHOW METOUKH MOBTOPHO MPOBEPIIIN YPOBEHb 3HAHUH.
Pe3ynbTaThl BEIOJHEHHS TECTA 3aHECTH B TaOIUILY.
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JUig Ka/10T0 U3 CTONOLOB TaOIUIIbI, CYUTAs], YTO BO3MOXKHBI JiBa YPOBHS 3HAHUNA — “HU3-
KU’ (4MCTI0 MPaBMIIBHO PELICHHBIX 3a7a4y MeHbIle Jnbo paBHO 20) u “BBICOKMHA” (YHMCIO Tpa-
BWJIBHO PEIICHHBIX 3a7a4 cTporo Oomwine 20), onpeaenseM pacnpeesieHHe YIeHOB dKCIIEPUMEH-
TaJbHOW M KOHTPOJIBHOMN IPYIII MO ABYM YPOBHSAM 3HaHMM. J[s moacueTa JoaM ydaluxcsi, OCBO-
MBIIMX U HE YCBOMBIIMX MaTepual, Bocronb3yeMcs Gpynxiueit =CUETECJIN(uanason; Kpute-

puii).

B pe3yiibTaTe BBIYMCIICHUI MOJIy4Ynum Ta6JII/ILIy C pe3yJibTaTaMUu
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Kax HU3BCCTHO, OJId AAaHHBIX, U3MCPCHHBIX B Z[HXOTOMH‘ICCKOﬁ IIKajie, uenecoo6pa3Ho nc-
IMOJIb30BAHHUEC KPUTCPHUA CDI/IH_ICpal, AT KOTOPOTO SMIIMPUYCCKOC 3HAYCHUC @, . BBIYHCIACTCS 11O

dbopmyre

Kpuruveckoe 3HayeHue @ o5 kpurepus Ouiepa st yposHs snauunmoctu 0,05 pasHo 1,64.

AJTOpUTM OTpeAeNeHus] TOCTOBEPHOCTH COBIAJCHUI U PAa3IUYUil sl SKCIIEPUMEHTAIb-
HBIX JAHHBIX, U3MEPEHHBIX B MOPSIKOBOM IIKaje, 3aKJII0YAETCA B CICAYIOIIEM: BBIYUCIHUTH JJIS
CPaBHMBAEMbIX BBIOOPOK @, — 3MIHMPHUUYECKOE 3HaueHHe kputepus duie-pa a1t BCEX BO3MOXK-
HBIX BAPHAHTOB BHIOOPOK IO BBITIICYKa3aHHOW (DOPMYJIe U CPABHUTH C KPUTHUSCKUM 3HAYCHUEM.

B Microsoft Excel 310 6yaeT BbITIAAETh CASAYIOUUM 00pa3oM:

B pesynbrare nonyuum:
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Pe3ynbraThl BBIYMCIEHUI colep)KaT SMIMpHYECKUe 3HaueHus kputepus Pumiepa ains
CpPaBHMBAEMBbIX I'PYII, COOTBETCTBYIOLIUX CTPOKE U CTOJIOLLY.

Hanpumep, smnupudeckoe 3HaueHue kputepus duiepa, nosryyaemMoe npu CpaBHEHUH Xa-
PaKTEpPUCTUK KOHTPOJIBHOM TPYIIIBI A0 Hayala 3KCIepUMEHTa (BTOpasi CTpOKa TaOJIMILIbI) U JKCIIe-
PUMEHTAJIbHON IPYMIIbI 10 Havyajia 3KcrepuMeHTa (TpeTuil cronben tabauis), pasao 0,73. Crneno-
BaTeJIbHO, COCTOSHUS IKCHEPHUMEHTAIbHON U KOHTPOJIbHOM IpyMI JO Hayana 3KCHEpPUMEHTa CO-
BIIaa0T Ha ypoBHe 3HaunMoctu 0,05 (0,73 < 1,64). AHaJIOTHYHBIM 00pa30M CpaBHUM XapaKTepH-
CTHKH 3KCIIEPUMEHTAILHON U KOHTPOJBHOMU IPYIII M1OCIE OKOHYAHUS YKCIepuMeHTa. Tak kak ¢,
= 3,09 > 1,64, TO OCTOBEPHOCTh Pa3IUYMi COCTOSHUN SKCHEPUMEHTAIBHON M KOHTPOJIBHOU
IpyNI MOocjie OKOHYaHUs IKCIIEpUMEHTa cocTaBisieT 95%.

CnenoBarenbHO, HaYalIbHBIE COCTOSIHMSI DKCIIEPUMEHTAIBHON U KOHTPOJBHOM TPYIII COB-
[1a/1a0T, @ KOHEYHbIE pa3inyaroTcs. Takum 00pa3oM, MOKHO CJIeNaTh BBIBOA, YTO Y3PPEKT U3MEHe-
HUM 00-yCJIOBJIEH UMEHHO IPUMEHEHUEM SKCIIEPUMEHTAIbHON METOANKU O0yUYEHUSI.

Bonpocel 11 caMmonpoBepKU

1. O6bsicuuTe MPUHLUI (HOPMUPOBAHUSI TAHHBIX B ILIKAJIE OT-

HOLICHUH U MOPSAAKOBOM IIKaJeE.

2. B xakux cimyyasix 1eaecoodpazHo HCIOIb30BaTh KPUTEPUU

Kpamepa-VYanua, Bunkokcona-Manna-YuTtHu, xu-kBaapar, Gumepa?

3. Kakue ¢pynkuuu Microsoft Excel nucnomns3yrores 11 Berunciaenus kputepueB Kpamepa-
Vanua, Bunkokcona-ManHna-YuTHH, Xu-kBajapar, @uiiepa?

4. Kakoii 10n0/IHUTENbHOM onepanueii noib3ytores B pynkuun CUETECIIN(), ecnu B Ka-
4YecTBe KpUTepHsi 0TOOpa HEOOXOIMMO HUCIIOJIb30BATh YCIOBUE?

5. O0bsicHuTE NPUHIUI PabOTHl QYHKUUN: MOAYJb (a0CONIOTHOE 3HAYEHHE), KOPEHb KBa-
paTHBIN, ApKCUHYC, CPEJHEE 3HAYEHHUE, NUCIIEpCUs, CyMMa, MeAuaHa, MaKCHMAJIbHOE 3HAYEHHUE,
MOJia, CTaHJIapTHOE OTKJIOHEHUE, IKCLIECC, CUET.
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3anaHus 1J151 CAMOCTOSITEJIbHOI PadoThI

3aoanue 1

N3 apxuBa 3aanuii OTKpITH JOKYMeHT “‘CraTtuctudeckue pynkmuu” (manka Excel), uzy-
YHUTh JAHHBIC ¥ BHIYMCIUTH BCE MEPEUUCICHHBIC O] Ta0nuel (PyHKINH, BEITUCATH ONPEICTICHHS
CTaTUCTUYECKUX (PYHKIMN, TPOaHAIU3UPOBATH PE3yIbTar.

3aoanue2

N3 apxuBa 3amaHuii oTKpbITh HoKyMeHT “Kpurepuit Kpamepa- Yamua” (manka Excel), u3y-
YUTh JAHHBIE U BBIYUCIIUTH JJIsl CPAaBHUBAEMBIX BBIOOPOK T — sMIIMpHUECKOE 3HAYEHUE KPUTEPUS
Kpamepa-VYamnga. [IpokommenTHpoBaTh pe3yabTaT. OTpeakTHpOBaTh JaHHbIE TaOIHIIbI, BBOAS HO-
BbIE 3HAYEHUS.

3aoanue3

W3 apxuBa 3a1aHuil OTKpHITH ToKyMeHT “Kputepuit Bunkok- cona” (manka Excel), n3yunrtsb
JAaHHBIC U BBIUYMCIIHUTD JJISl CPAaBHUBAEMBIX BBIOOPOK W3Mn — sMnupuyeckoe 3HaYeHUE KpUTEpUs
Bunkokcona. I[IpokoMMeHTupoBatTh pe3yiabTar. OTpeakTUpOBaTh JaHHbIE TAOJUIbI, BBO/SI HOBBIE
3HAYEHUS.

3aoanue 4

W3 apxuBa 3a7aHuil OTKPBITH TOKyMeHT “Xu-kBaapat’ (mamka Excel), u3yuuTs JaHHBIE U
BBIUUCIIUTH JUISl CPABHUBAEMbIX BBIOOPOK 3MMMpPUYECKOE 3HAadeHHE X23MI- [IpokoMMeHTHpOBaTh
pe3ynbTar. BBecTH HOBbIE 3HAUEHHUS B TAOIUILY.

3aoanue 5

W3 apxuBa 3aaHuii OTKPBITH JOKYMEHT “Xu-KBajaparl”, U3yuuTh JaHHbBIE U IPeoOpa3oBaTh
JaHHbIE W3 IIKAJIbl OTHOIICHUH B MOPSAJKOBYIO IO CIEAYIOIIEMY KPUTEPUIO: HU3KUH YpOBEHb —
KOJIMYECTBO MPABUJILHBIX OTBETOB CTPOr0 MEHbIE 15, cpeHuil ypoBeHb — KOJIWYECTBO OTBETOB
cTporo 6ombiie 14 u ctporo MeHbie 25 (B 3TOM cilydae JUlsl OJICYETa MCIOIb30BaTh (QYHKIUIO
CUETECJIMMH({uanasoul; Kpurepuiil; Jiuanaszon2; Kputepuii2), BICOKHIl ypOBEHb — KOIH-
9YEeCTBO OTBETOB CTpPOro Oousbiie 24. BBYUCIUTH AJIS MOyYEHHBIX BBIOOPOK IMITMPUYECKOE 3HA-
YeHHEe X25MI (JaHHBIE MOJYYEHHOM TaOJIMIBl MOKHO BHECTH B JIOKYMEHT, IOJIyYE€HHBIH NpU BbI-
noyiHeHuu 3aganus 4). [[pokoMMeHTHPOBATh pe3yabTaT

3aoanue 6

W3 apxuBa 3aganuii oTKpeITh 1oKyMeHT “Kpurepuit ®umepa” (nanka Excel), uzyunts nan-
HbIE€ M NpeoOpa3oBaTh JaHHBIE U3 IIKAJIbl OTHOLICHUH B MOPAIKOBYIO. J{JIsl KaXKA0Tr0 U3 CTOIOLIOB
Ta0JINILIBI, CYUTAs, YTO BO3MOKHBI JIBa YPOBHS 3HAHUM — “HU3KUIN~ (UMCIIO MPABUIBHO PELICHHBIX
3aja4 MeHbIe J100 paBHO 20) U “BBICOKUIT” (YMCIIO MPAaBUIIBHO PELICHHBIX 33Jau CTPOro OoJblie
20), ompenenuTh pacHpeeeHUe YWIEHOB 3KCHEPHMEHTAIbHONM M KOHTPOJBHOM TpyHn MO JABYM
YPOBHSIM 3HaHUM. BBIUMCIUTH Ui MOMy4EeHHBIX BBHIOOPOK sMmupuyeckoe 3HadeHue ¢oami. [Ipo-
KOMMEHTHUPOBATh PE3yJbTar.

3. Boripochl 1 3a1aHus 1JI51 CAMOCTOSITE/ILHONH PadoThI

1. ITonsiTHe nHPOPMAIIMOHHBIX U KOMMYHUKAMOHHBIX TexHoaorui (MKT).

2. OBomtonus ”HGOPMATMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

3. Aunaktuueckue CBOMCTBA M (PYHKIMHM HMH(DPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHO-
JIOTHUH.

4. ®opmupoBaHue UHHOPMAIIMOHHON KYJBTYpPbI KaK 11€71b 00y4eHHs, BOCIIUTAHUS U Pa3BUTHUS
yYalmxcs.

5. CoBpemenHble 00pa3oBaTesbHbIe TeXHOJIorHM Ha 6aze MKT.

6. MndopmaronHoe obecnieueHre yueOGHOro rnpoiecca.

7. IlporpaMMHBI€ CpeICTBA YIIPABICHNUS YUEOHBIM MTPOLIECCOM.

8. HeoOxoaumocts hopMupoBanust HHGOPMAIIMOHHON KOMIETEHIIUH YUAILIUXCS U yYUTEIeH.

9. PaznuuHble MOAXOABI K HCHOJIB30BAHHUIO MH(OPMAIMOHHBIX M KOMMYHHKALIMOHHBIX T€X-
HOJIOTHi B yueOHOM Mporecce (YTHIUTapHBIN, TEXHOKPATUUECKUN, MHHOBALIMOHHBIH).
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10. OcobenHOCTH TPOQPECCHOHATBHOTO OOIIEHHUS C HCIOJIb30BAaHMEM COBPEMEHHBIX CpPEICTB
KOMMYHUKaIH.

11. CereBbie coobmiecTBa.

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

CETH.

13. IloHsATHE NMCTAHLMOHHOIO OO0Yy4YeHHs Kak 0co00il ¢opmbl 00yueHHs, HMCTOpPHUS €ro

BO3HUKHOBEHUS U Pa3BUTHSL.

14. lucraHiimoHHOE O0y4YeHHUe: HJIeH, TEXHOJIOTUH, IPOOJIEMbI U NIEPCIIEKTUBBI.

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

16. CpaBHUTENbHBI aHANU3 pa3IM4YHBIX OO0pa30BaTEIbHBIX IUIATPOPM AUCTAHLIUOHHOTO

oOy4eHwUs.

17. Opranu3zanys u yrnpaBjieHHE JUCTAHIIMOHHBIM 00y4YEeHUEM.

18. XapakTepuctuka cpeactB U (opM AMCTAHIIMOHHOTO OOpa30BaHMs, MHTEPAKTHBHOE 00Y-
YEeHUs B3aUMOJICICTBHE YUUTENS U yJaIluXcs.

19. Metozs! noucka yueoHoi nadopmaruu B UHTepHET.

20. Meronbl POBECHHS YPOKa C MPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHH U PECYypCOB

HuTepner.

21. OcHOBHBIE IOHATHUSI MATEMATUYECKON CTATUCTUKH.

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

23. Mcnonp30BaHME MaTeEMaTHUECKUX AKETOB JJIs1 0OpabOTKHU pe3yJsIbTaTOB 3KCIIEPUMEHTA.

24. Kputepuu OLIEHKH y4eOHO-METOINYECKOTO MTaKEeTa.

25. XapaKkTepucTUKa METO/1a IPOEKTOB.

26. Kiaccudukanus yueOHbIX TEJICKOMMYHHUKAIIMOHHBIX TIPOEKTOB.

27. Dransl IpoBeAEHUS Y4EOHOTO TEIEKOMMYHUKAIIMOHHOTO MPOEKTA.

28. Ilo pe3ynbTataM MHPOpPMALUH, TPEACTABICHHONW B ceTd MHTEpHET, 1aTh CPaBHUTEIBHYIO

XapaKTepUCTUKY CUCTEMaM TECTOBBIX 3aJaHUM, UCIOIb3YEMBIX JJIsl TUATHOCTUKU yUEOHBIX J10-

CTHXKCHMH yyallluxcs pa3iIuuHbIX PerHOHOB, CTPAH.

29. Ha ocHOBe MHCTpyMEHTapus MyJbTUMEAHA TEXHOJIOTUU pa3paboTaTh yuyeOHbIE MPOEKTHI,
peanu3yroiue MeXIpeAMETHbIE CBSI3H.

30. PazpaboTtaTe TpebOBaHHS K METOJWYECKUM MaTepuajiaM, OOECIEeYMBAIOIIUM JIMYHOCTHO
OPUEHTUPOBAHHOE O0y4YeHHE ¢ ucnoiab3oBanueM cpeacts UKT.

BapuanT npexacraBineHusi pe3ynbTaT M3ydeHUs MPEUIOKEHHBIX BOIPOCOB OOydaromuecs

BBIOMPAIOT CAMOCTOATEIBHO. ITO MOTYT OBITh: T€3UCHI, MHTEJUIEKT-KapThl, TAOIHIIBI, KiIaccu(pUKa-
100207878 (o8

IIpakTH4Yeckoe 3a1aHue

[TocTponTh BapHalMOHHBIN PSIA.

IIpencraButh B rpaduyeckoM BUI€ MOJIUTOH YaCTOT.

3. PaccumnTath moxa3aTeny ONMCaTeNbHON CTATUCTHKU: MOAY, MEHaHy, BRIOOPOYHOE CpeIHee,
pa3max, JUCIIEPCHUIO, CPEIHEKBAAPATUYECKOE OTKIIOHEHUE.

N e

BapuaHThl HHAUBUAYAIBHBIX 321aHUI
Homep BapuanTa COOTBETCTBYET MO3UIIMHA 00YUAIOIIETOCS B CITUCKE TPYIIITHI

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

20 (|| 15 ||| 10 7 4 15 2 3 15 ||| 10 ||| 20 ||| 12 ||| 15 4 11

19




Bapuant 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 S 12 10 11 ||| 21
Bapuanr 4
1 2 3 4 3) 6 7 8 9 10 11 12 13 14 ||| 15
10 ||| 12 7 14 S 6 12 8 21 14 7 11 14 ||| 20 B
Bapuanr §

1 2 3 4 S 6 7 8 9 10 11 12 13 14 ||| 15
10 || 21 4 21 S 12 ||| 21 3 45 11 ||| 21 S 4 23 ||| 10
Bapuanr 6
1 2 3 4 S 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 S 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 S 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
Bapuant 9
1 2 3 4 S 6 7 8 9 10 11 12 13 14 ||| 15
8 5 11 7 12 8 21 10 8 20 14 4 o) 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 3) 12 21 6 24 10 5 7 20
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