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1. leaun 1 3a0a49u AU CIUILIHHBI

HCHB AUCHUIIIMHBI:OBJIAACHUC U KOPPECKTHOC MPUMCHCHUE MCTOA0OB
CTaTUCTUYECKOM 06pa6OTKI/I PE3YIBTATOB IMICAAIOTHICCKOI'O OKCIICPUMCHTA.

3aauu AMCLUIUIMHBIL

1. U3y4nTh OCHOBHBIE METOBI ITOJIYYEHUS, aHAIU3A U UHTEPIIPETALUN
HKCIIEPUMEHTAIbHBIX JAaHHBIX, BKJIIOUas pacCIpOCTPAHEHHBIE OLIMOKHU.

2. OBnaseTb OCHOBHBIMH METOJAAMH CTaTUCTHYECKON 00pabOTKH
AKCIIEPUMEHTAJIBHBIX JAHHBIX.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

MeTobl CTAaTUCTHYECKOW 00pabOTKU PE3yIbTATOB MEArOTHYECKOTO
AKCIIEPUMEHTASIBIIICTCS TUCIUTUTMHOMN 00s3aTEIIbHON YacTH Y4eOHO-
uccienosarenbckoro moayist 6moka b1 OITOII nanpasnenus 44.03.05
[Tenaroruueckoe oopazoBanue (¢ 1ByMs NpopuiIsiMu OATOTOBKH), MPOPUIL
matematuka u ¢usuka (b1.0.05.04).

[TpepexBusuthaucuuiuinibi:b1.0.04.01 «IIcuxonorus», b1.0.04.02
«ITemarorukay, 61.0.05.01 «OcHOBBI MaTeMaTHYECKOW 00pabOTKU HH(DOPMAITUNY,
b1.0.05.03 «OcHOBBI HAYYHBIX UCCIICIOBAHUI.

[TocTpeKkBU3UTHI TUCIUIUIMHBI: BHITOJTHEHUE YUEOHBIX UCCIEOBATEIbCKUX
paboT, HaNMCaHNEe KYPCOBBIX U BHIMTYCKHOW KBaTU(UKAITMOHHONW PaOOTHI.

3. (DopanyeMble KOMIICTCHINUHN 1 HTHIANKATOPLI
HX JOCTHKCHHUA 110 TMCHUIIJIMHE

Kon Conepxanue Koa n HauMeHOBaHUe HHAUKATOPA
KOMIIEeTeHINH KOMIIEeTeHINH JOCTHKeHUS KOMIIEeTeHIINHI
VK-1 Crioco6eH oCcymIeCTBISTh TTOUCK, VK-1.1. 3HaTh: METOJBI KPUTHUUECKOTO
KpI/ITI/I‘IGCKI/II\/JI aHaJIN3 U CUHTC3 aHaJiIn3a U OIICHKHN COBpeMeHHI)IX
nHpopMaIuu, TPUMEHSIThH HayYHBIX JTOCTHKEHU; OCHOBHBIC

CUCTEMHBIN moAXOd AJId pECUHICHUA MMPUHIUIIBI KPUTUYCCKOI'0 aHaJIn3a.

MOCTaBJIEHHBIX 3a/1a4
VK-1.2. YMeTb: nosy4atb HOBbIE

3HaHMS Ha OCHOBE aHANIN3a, CHHTE3a U
JPYTHX METOJIOB; COOMpPATh JaHHBIE T10
CJIO’KHBIM HaYYHBIM IIpoOJIeMaM,
OTHOCSIIUMCS K IPO(heCCHOHATBHON
0071acTH; OCYIIECTBIISTH MTOUCK
MH(POPMALIMU U PELICHUN HAa OCHOBE




AKCIEPUMEHTAIBHBIX IEUCTBUMN.

VK-1.3. Bnagets: ucciegoBaHueM
npobemM mpodeccruonanbHOM
JIESITSIIBHOCTH ¢ TPUMCHEHHEM
aHaJu3a, CUHTE3a U APYTUX METO/I0B
UHTEJUICKTYaJIbHOMN JIeATEIbHOCTH;
BBIABJIICHUCM Hay‘IHBIX HpO6JIeM 158
HUCITIOJIB30BAHUEM aICKBATHBIX
METOJIOB JUJIA UX PELICHUS,
JIEMOHCTPUPOBAHUEM OIEHOYHBIX
CYXKJICHUH B PEIICHUN TTPOOJIEMHBIX
po(heCCHOHATBHBIX CUTYAITUH.

OIIK-5

Crioco6eH oCyIIeCTBISITh
KOHTPOJIb M OLICHKY
(dopMupoBaHuUs pe3yabTaTOB
o0Opa3oBaHus 00yUaIOIUXCA,
BBISIBIISITH M KOPPEKTHUPOBATD
TPYAHOCTH B O0YUYCHHUU

OIIK-5.1. 3HaTh Hay4YHBIE
MIPEJICTaBICHUS O pe3yIbTaTax
o0pa3oBaHus, MyTAX UX JTOCTHKEHUS U
croco0ax OlIeHKH; HOPMAaTUBHO-
MIPABOBBIE, STUYECKUE,
TICUXOJIOTHYECKHE U TIeIarOTHIECKHE
3aKOHOMEPHOCTH, TTPUHIIHAITHI |
METOANYECKUE OCOOEHHOCTH
OCYUIECTBIICHUSI KOHTPOJISI U OLICHKHU
c(hopMUPOBAHHOCTH 00Pa30BATEIBHBIX
pe3yJbTaTOB 00YyUaIOUINXCS,
BBISIBJICHUSI U TICUXOJIOTO-
MeAarorn4ecko KOppeKIuu
TPYAHOCTEH B O0yUYEHUHU B
MOHHTOPHHTOBOM PEKUME.

OIIK-5.2. YMmeTs onpenendars u
peanu30BBIBaTh (POPMBI, METOBI U
CPEICTBA OCYIIECTBICHUS KOHTPOJIS U
OLIEHKU COPMHUPOBAHHOCTH
00pa30BaTENbHBIX PE3YIHTATOB
00yJaroNuXcsl, BBISIBICHUS U
IICUXOJIOrO-TI€arOrHUECKON
KOPPEKLUH IPYIIIOBBIX U
WHVBHIYaJTbHBIX TPYIHOCTEH B
00yu4eHHH B MOHUTOPHHI'OBOM
pexume.

OIIK-5.3. Bragets npuemamu u
AITOPUTMaMU peaau3alii KOHTPOIIS U
OIICHKH C(POPMHUPOBAHHOCTHU
00pa3oBaTeNIbHBIX PE3yJIbTaTOB
00y4Jaromuxcs, BbISIBJICHUS U




IICUXOJIOrO-TI€JarOrHueCKON
KOPPEKIIUU TPYMIOBBIX U
WHAWBUAYATbHBIX TPYIHOCTEH B
00y4eHUN B MOHUTOPHUHTOBOM
peXuMe; MpueMamM 00beKTHBHON
OIICHKM 3HAHUM 00ydJarouumxcs Ha
OCHOBE TECTHUPOBAHUS U IPYTUX
METOJ0B KOHTPOJISI B COOTBETCTBHH C
peaTbHBIMU YUYSOHBIMHU
BO3MOXKHOCTSIMH JICTCH;

4. CTpyKTYypa " coepkaHue TUCHUILTHHBI

4.1. CTpyKkTypa AMCHUILIHHBI

OO6m1ast TPy 10€MKOCTh JUCHUTIUIMHBI COCTABIISACT 2 3a4€THBIC €IMHUIIBI, 72

qaca.

TpyaoeMKoOCTh, aKa/l. 4aCOB

B T. u.
Buj yueOHoii padoThl Bcero no yu. 1o
cemecTpam
IJIaHY
8

O0mas TpyA0eMKOCTh 72 72
KonTakTHas padora: 40 40
Jlexumwm (Jlek) 12 12
Jlaboparopusie 3ansTus (JIad) 24 24
KonrtaktHas paboTa B mepuo1 TEOPEeTUIECKOTro 4 4
o0yuenus (Kont TO)
CamocrosiTesbHas padora: 32 32

- BBITIOJTHEHHUE J1a00paTOpHBIX padboT (OAr0TOBKA
oT4eTa);

- CaMOMOJIrOTOBKa (TpopaboTKa U MOBTOPEHHE
JIEKIIMOHHOTO MaTepuaia U MaTepuasia y4eOHUKOB U
y4eOHBIX TTOCOOMIA);

- HamucaHue pedepara;

- MOATOTOBKA K aTTeCTaluu (3a4er)

4.2. PacnipenesieHue BUAOB Pa0OTHI U X TPYJA0EMKOCTH IO pa3aeam

JUCIHMILIMHBI

Ne
Pasnen nucuuruiveel / TemMa

Buner yaeOHoOIM
paboTsI (B Hacax)

/o

CEMECT
D

KOHTaKTHasd ” B A

@OpMBI TEKYILIETO
KOHTpOJIA
yCIEBAEMOCTH,




MPOMEKYTOYHOMN
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[Tenarornyeckuii SKCIEPUMEHT, IIpoBepka oTueTa o
HayvajbHasg 00paboTKa u 2 4 BBINOJIHEHUH
Mpe/ICTaBICHUE TaHHBIX 1a00paTOPHBIX
pabot
OcHOBHBIE TapaMETPUUECKUE [IpoBepka oTuera o
KpUTEPUH U1 OTHOM U JBYX 2 4 BBITIOJTHEHUH
BBIOOPOK 1a00paTOPHBIX
pabot
OnHOpaKTOPHBINA TUCTICPCUOHHBIN IIpoBepka oTueTa o
anaim3 ANOVA 2 4 BBITNIOJTHCHUH
1a060paTOPHBIX
pabot
CpaBHeHMe pacrpeesieHui u IIpoBepka oTyera o
OCHOBHBIE HEMIapaMETPUUECKHE 2 4 BBITIOJTHEHUH
KpUTEpUHU 1a00paTOPHBIX
pabot
OCHOBBI PErPECCUOHHOTO aHaIU3a IIpoBepka oTueTa o
2 4 BBITIOJTHEHUH
1a060paTOPHBIX
pabot
Merto/ riiaBHbIX KOMIIOHEHT U IIpoBepka oTyera o
(bakTOpHBIN aHATH3 2 4 BBITIOJTHEHUH
1a00paTOPHBIX
pabot

3aueTr

ColOecenoBadue mo
BOIpOCaM

4.3. Conepskanue pa3iejioB IMCIUIIHMHBI.

1.Ilenarornyeckuii FIKCNEPUMEHT, HAYAJIbHAsE 00padoTKA H

NnpeacTaBJeHue JaHHbIX. [ [oHATHE ¥ BUABI IEAATOTHYECKOTO IKCIIEPUMEHTA.
DKCNEPUMEHTAIbHAS U KOHTPOJIbHASA TPYIIIIbI, OCHOBHBIE CXEMBI ITPOBEACHUS
NEeJarornuecKoro sKcnepumMenTa. Bonpoc u runoresa uccienoBaHus,
NPUHIMITHATbHAS BO3MOKHOCTD MPoBepKU. [lomymsiiius u BBIOOpKA, OCHOBHBIE
METO/Ibl TIOJTYYEHHUSI PEIIPE3EHTAaTUBHON BHIOOPKH, COOTHECEHHE UMEIOIIEeICS
BBIOOpKH ¢ monyJisinuei. [lomydenne naHHbIX, KOTMYECTBEHHbBIE M KAYECTBEHHBIC
MpU3HAKH, TUTIHI TKa1.OCHOBHBIEC XapaKTEPUCTUKH BEIOOPOUYHOTO pACTIPE/ICIICHHS,
LECHTpAJIbHAA TEHJACHIIUS U Bapualus, KBapTWin. BBoa aHkeTHbIX AaHHBIX B 11K,




NPUHLUIIBI KOAUPOBaHus, GopMaThl JaHHBIX. Bu3yanbHoe npeacTaBieHue
BBIOOPKH, OCHOBHBIE TUIIbI T'pa)UKOB: THCTOIPaMMa, JUarpaMMa pacCeMBaHMs,
«smuk ¢ ycamm», QQ-Plot. OnucarenbHasi CTaTUCTUKA U BU3yaJIM3aliusl JaHHBIX B
Excel. 3nakoMcTBO co cnienanin3upoBaHHbiM ctatuctudeckum [10.
[IpeaBapuTtenbHblii 0030p AAHHBIX B TOMCKOBOM HCCIIEIOBAHUU: TTOUCK
3aKOHOMEPHOCTEH, (OopMyIHpPOBaHKE TUIIOTE3, MpobiieMa «datasnooping.

2. OcHOBHBIE MapaMeTPUYeCKHEe KPUTEPHUH VISl OHON M IBYX
BbIOOPOK.I MIIOTE3BI O CPETHEM U JUCIIEPCUU HOPMAJIBHO PaCIIpEIEIEHHbIX
BbIOOpOK. Kputepuit Cteionenta. Kpurepuit @umiepa. 3aBucumMblie BHIOOPKU. YUeT
OIIKMOKHU BTOPOrO poja, IJIAHUPOBAHUE IKCIIEPUMEHTA U UHTEPIIpETalUs
HEraTUBHOIO pe3yJbTaTa. [IpoBepka Koppensiuuy Npu3HaKOB, YaCTHAs
KOppEJsLUs, CTATUCTUYECKAs 3HAYMMOCTb BHIOOPOUYHBIX KOI(P(HUIIMEHTOB
Koppensiuuu. [IpencraBienne u aHanu3 JaHHBIX B cratuctuyeckoM I10.
[TonroroBka pe3yJbTaTOB JUIsl OTYETA U ITyOJIMKALIUH.

3. OnnodaxTopHbIil nucnepcuoHHbIH aHaau3 ANOVA.
BryTpurpynnoBast u MeXTpynmnoBasi AMCIEPCUHA, OCHOBHAS UEs TUCIIEPCUOHHOTO
aHanu3a. BerunciieHUE CTaTUCTUKU KPUTEPHSI HA OCHOBE CPEIHUX KBAJIPATOB,
YUCJ0 cTeneHed cBo0obl. HapyiieHus UCXOHbBIX MPENOI0KEHUH O
pacrnpeneneHnun JaHHBIX, YCTOMYUBOCTh KpuTepus. OCHOBHbIE CBEJIEHUS U 00LI1e
npuHIunbel MHOToakTopaoro ANOVA, B3aumojeicterue (hakTopoB U €ro
uHTepnperauusd. [Ipeacrasnenne u ananu3 1aHHbIX B cratuctruyeckoM I10.
[ToaroroBka pe3ynbTaToB sl OTYETA U Ty OIMKALKH.

4. CpaBHeHHe pacnipeae/ieHUil 1 OCHOBHbIE HellapaMeTpU4ecKue
KpuTepruu.COOTBETCTBUE KOHKPETHOMY 3aKOHY PacCIpeleeHus, IPOCTas
npoBepka ¢ nomouisio QQ-Plot, kputepuu cornacus. 3agaya aHaau3a
KJaccudukanuii: a8a kiacca (rpagaiun) 1 OMHOMUANBHBIA KpUTEpuUH, Oosee IByx
KJ1accoB (rpaganuii) u kpurepuit xu2-Ilupcona. AHanu3 TabIHI] CONMPSIKEHHOCTH U
COIJIaCOBAaHHOCTH 3KCIEPTHOM OLleHKU. IIpencraBiieHne n aHanu3 JaHHBIX B
cratuctrnaeckoM I10. Otinuns HenapaMeTpuyeCKUX KPUTEPUEB OT
napaMeTpPHUECKUX, TOMyCTUMbIe 00beMbI BEIOOpOK. Kputepuii ManHa-YutHu.
Kpurepnii 3HakoB. Kpurepuii Bunkokcona. Kpurepuit MakHumapa. Kpurepuit
cepuil. [IpeacraBnenue u ananus ganHbix B cratuctudaeckoMm 110. Iloaroroska
pe3yabTaTOB JJIsl OTUETA U IyOTUKALIMH.

5. OcHoBBI perpeccuoHHOr0 anaausa.llocranoBka 3agaun
MHOECTBEHHOMN PETPECCUH, MATEMATUUYECKOE MPEICTABICHUE, AaHAIIMTUYECKOE
pelieHue s KoappuuueHToB perpeccu. Hopmanusaius HCXOIHBIX JaHHBIX,
MHTEPHpETalrs BKIaJa OObSICHSIIOINX NEPEMEHHBIX 10 BEINYMHE
COOTBETCTBYIOIINX K03 uimeHToB. O1ieHKa Ka4yecTBa MOCTPOSHHON MOJIEIIH.



[IpencraBnenue u ananm3 qanHbIX B cratuctuyeckoM [10. [ToaroroBka
pe3yJIbTaTOB JJIs OTYETA U MyOJIMKAIIUH.

6. MeToa ri1aBHbIX KOMIIOHEHT M (pakTopHbIil aHaau3.Ilonmxkenue

pa3MepHOCTH JIaHHBIX. MaTreMaThdeckasi CyTh METO/1a TJIaBHBIX KOMIIOHEHT.
Koppemnsmus npusHakoB 1 ocHOBHAas uzaest pakTopHoro aHanuza. OTaudne MeTo1a
TJIaBHBIX KOMITOHEHT OT ()aKTOPHOTO aHAIKM3a, HHTEPIPETAIMsl KOMIIOHEHT U
dakropoB. Kpurepuu Bei6opa uricia pakTopoB, BEIOOP MEXTy MOJICTSIMHU, OIICHKA
kKadecTBa (pakTopHOTO TIpeacTaBieHus. [IpeacTaBieHne u aHAINU3 TaHHBIX B

cratructudeckoM [10. [TonroroBka pe3yabTaToB ISl OTYETA U My OIUKAIIH.

X NNk WD =

9.

@DopMBbI KOHTPOJISA: OTYETHI O BHIMIOJHEHUH 3aJlaHU J1a0OpaTOPHBIX PabdoOT.

4.4. Tembl 1 IUIaHBI JTA0OPATOPHBIX 3AHATHH

[lemarornueckuii SKCIEPUMEHT KakK OOIIEHAYYHBIM METO 1 MO3HaHUs (2 4.)
Hauanbhas cratuctuueckas 00padoTka v mpeacTaBieHue JaHHbBIX (2 49.)
OCHOBHBIE ITapaMeTPUUYECKUE KPUTEPUH 1JIsi OTHON BBHIOOPKH (2 4.)
OCHOBHBIE TApAMETPUIECCKUE KPUTEPHUH JIJISt ABYX BBIOOPOK (2 4.)
Knaccuuecknii onnopakropusiiit ANOVA (2 4.)

DneMeHTbl MHOTO(aKTOPHOI'0 TUCIIEPCUOHHOr0 aHayu3a (2 4.)

CpaBHeHue pacnpeenieHui, ananu3 kiaccudukanuii (2 4.)

Hcnonb3oBaHue HeMapaMeTPUUECKUX KPUTEPUEB ISl MAJIBIX BHIOOPOK (2 4.)
OCHOBBI PErpecCUOHHOTO aHaau3a (2 4.)

10.Henunelinpie MOIEIM HAa OCHOBE perpeccud (2 4.)

11.Metoj rinaBHBIX KOMITIOHEHT (2 4.)

12.2nemenTsl (hakTOpHOTO aHaM3a (2 4.)

IIpumepsl 1a00paATOPHBIX 3aHATH.
JlaGopaTopuas padora Nel. Ilegarorndyeckuii SJKCIEpUMEHT Kak

00l11leHayYHbI METOJ] TO3HAHUS

1. Onpenenure, B KaKOW MIKOJIE TPEACTABIEHO KaXI0€ U3 NPUBEICHHBIX

HUKE U3MEPEHUI: HOMUHATUBHOM, OPSAIKOBOM (paHIOBOI1), UHTEPBAJILHOM,
aOCOJIFOTHOM.

[TopsaKOBBIN HOMEP HUCIIBITYEMOT'O B CIIUCKE (JIJIs1 €r0 HACHTU(UKAIIIHN).
KonnuecTBo BOMpOCOB B aHKETE KaK Mepa TPYJOEMKOCTH OIpOoca.
YropsigourBaHUE UCTIBITYEMBIX TI0 BPEMEHH PEllIeHUs] TECTOBOM 3aJ1auHu.
AKaneMHuuecKuii cratyc (aCCUCTEHT, JIOIEHT, Tpodeccop) Kak yKazaHue Ha
MIPUHAJICKHOCTh K COOTBETCTBYIOIIEH KaTErOpHUH.

AKkazeMUuecKuil cTatyc (aCCUCTEHT, IOLEHT, podeccop) Kak Mepa
IPOJBUKEHUS T10 CIIyXkOe.

Teneponnsie HOMEpA.



e Bpewms pelieHus 3agayu.

e KonuyecTBO arpecCUBHBIX peakiiyii 3a pabouHil 1eHb.

e KonuyecTBO arpecCUBHBIX peaklMii 3a pabounii J€Hb KaK MOKa3aTelb
arpeCCUBHOCTH.

2. ChopmynupyiTe 1 3aMHIIATE BO3MOXHBIC TUITOTE3bI K CIICAYIOIIAM
UCCIIEIOBATEILCKUM TeMaM (TpoliiemMam).

e Uurepec k yueOe B HaYaIbHOM MIKOJIE Y AETEH, UCTIOIB3YIOMINUX
MOpPTaTUBHBIC ITU(DPOBBIE YCTPOUCTBA.

e Pa3BUTHE KPUTUUYECKOTIO MBIIUIEHUS U OBBIIICHUE YCIIEBAEMOCTH Y
CTapILEKIACCHUKOB, 00y4aeMbIX UCCIEOBATEIbCKUM METOAOM.

e Kak yyactue B UHTEpHET-KOHKYpCax BIUSAET HAa YPOBEHb KBATU(DUKAIIIH Y
yuuteneit COL.

e DKOJIOrMYECKasi IKCKYpCHUs KaK CPEICTBO Pa3BUTHS OEPEKHOTr0 OTHOLIEHUS
JOIIKOJIBHUKOB K IPUPOJIE.

e OuJaifHOBbIE CTPATErMUYECKUE KOMITBIOTEPHBIE UTPHI KaK (PAKTOp pa3BUTHS
KOMIIETCHIIMIA COTPYJHUYECTBA Y CTYIeHTOB BY30B.

3. Kakoli Tun cBsi3u IpeanoaraeT Kaxaasi U3 MoJIy4YeHHbIX B 3aJJaHUU 2
TUIIOTES:

® CBSI3b MEXK/Y KOJTUYECTBEHHBIMU MIEPEMEHHBIMU;

® CBs3b MEXK/Y KaU€CTBEHHON U KOJMYECTBEHHOUN EPEMEHHBIMU;

® CBsI3b MEXK/y KaU€CTBEHHBIMU MTEPEMEHHBIMU;

® THUIIOTE3a HE NMPEANOIIATaeT ONPENEIEHHOMN CBA3N.

4. Beraenute nepeMeHHbIe, COAECPKAIINUECS B CAEAYONIUX THIOTE3aX:

e VYwuamuecs 8-9 Kj1accoB, €KEIHEBHO IPOBOISIINE 32 JOMAITHUM
KOMITBIOTEpOM OoJiee 4 4acoB, IEMOHCTPUPYIOT 00JIee HU3KUH YPOBEHD
IIOATOTOBKM Ha DK3aMEHax B 9-M Kiiacce, 4eM UX CBEPCTHUKH.

e [IpoOneMHbII METOJT M3JI0KEHUS] BBOAHBIX TEM U3 MaTEMAaTUYECKOIO
aHayM3a (CTapuime Kjiacchl) 00ecreunBaeT Jydlliee YCBOCHUE MaTepuaa,
HE3aBUCHMO OT ITPUMEHSIEMOI0 B TAJIbHEMIIIEM METO/A.

e Hanmnume kpyxkoBoH 3aHsATOCTH y yyamuxcs 10-11 kimaccoB He Bnuser
(cTaTUCTUYECKH 3HAUYUMO) Ha pe3yibTarhl EI'D 110 OCHOBHBIM IpeaMeTam
(pycckuii A3bIK, MATEMAaTHKA).

5. OxapakTepu3yuTe nepeMeHHbIE, BbIJICIICHHBIE B 3aJJaHUU 4, B TEpPMUHAX
KAUECTBEHHBIX U KOJIMYECTBEHHBIX ITIEPEMEHHBIX. B KakuX MIKanax MOKET
IIPOU3BOJIUTHCS UBMEPEHUE UX 3HAYCHUI?

6. OnuiuTe NONyJALUH (TeHepabHble COBOKYITHOCTH) U BO3MOYKHBIE
BBIOOPKH, OTHOCAIIMECS K TUIIOTE3aM U3 3a7aHuil 2 u 4.



Jlabopamopnasn paboma Ne2. HauanbHas craTucTuueckas oopaboTka u
IPEICTABICHUE JAHHBIX

1. B pe3ynbraTe TECTUPOBAHUS IPYIIIbI yyauxcs (n = 23) noxy4eHbl
CIeMyIore OaIbI:

Ne, i/t Bamner Ne, n/n Bamner Ne, /i Bamner
1 26 11 27 21 29
2 19 12 21 22 28
3 30 13 24 23 14
4 28 14 29
5 7 15 19
6 13 16 21
7 14 17 35
8 27 18 25
9 20 19 27
10 14 20 25

Brenute ykazannsle nannbie B Excel u onpegenure cnenyromme
XapaKTEPUCTUKU: a) CPEIHUN BEIOOPOUHBIN 0AJLT Xy, HE UCIIOJIb3YSI BCTPOECHHYIO
(YHKLHUIO HAXOKIEHHS CPEJHEr0; 0) BHIOOPOUHBIE JUCIIEPCUIO S U CTaHAPTHOE
OTKJIOHEHHUE S, HE UCIIOJb3YSI BCTPOCHHBIE (DYHKIIMHM HAXOXKICHUS
COOTBETCTBYIOIHMX XaPAKTEPUCTHUK; B) X5, S% H S, UCIIONb3YS BCTPOCHHEIE
(YHKUIMH HaXOXKJEHUSI COOTBETCTBYIOIINX XapaKTEPUCTHK.

2. Ucnonw3ys nanusie 3anayu 1, onpenenute B Excel moay, pazmax,
MeJMaHy U KBapTHIIM pacipeiesIcHusl.

3. Ucnonb3ys nanuble 3ana4n 1, onpenenute B Excel ¢ momonisio pyHKIuN
YACTOTA KOIM4ecTBO y4aluxcs, HaOpaBIIMX OaJUTbl B CJIETYIONTUX
unrepsaiax: [0; 5), [5; 10),[10; 15), ...,[30; 35), [35; 40]. Mcnons3ys
CTPYIIHUPOBAHHBIC TAHHBIE, IOCTPONTE TUCTOTPAMMY PaCIpEACICHUSI.

4. Cozpnaitte CSV-(aiisn 1 BHECUTE B HETO JIaHHBIE CIEIYIONUX aHKET (CM.
Ha 00OPOTHOH CTOpOHE).

5. Umnoptupyiite nanusie u3 CSV-daiina (3ananue 4) B Excel u Beunciure
JUTSL KQXK/I0T0 YYalllerocsi OTKJIOHEHUE CAMOOLIEHKH OT CPEHEH 1Mo KIaccy.
[TocTpoiite rpaduku pacnpeneiaeHus no rpaaanusm nepeMeHusx «Ilom,
«CamootieHka» 1 «4acTtoTa BBITIOJHEHUS JOMAIIIHETO 3aaHus». BeimoanuTe
OKCIIOPT JIAHHBIX (BMECTE C BHIYMCICHHBIM OTKJIOHEHHEM) B HOBbIH CSV-daiin.

6. OTkpoiiTe nomydeHHbi B 3aanuu 5 CSV-daiin (3kcnopTHpOBaHHbBIE
JnaHHble) B nporpamme PSPP 1 BbINOMHUTE AECKPUNITUBHBIN aHAIHS.



Jlabopamopnaa paooma Ne 3. OCHOBHBIE TAPAMETPUUECKUE KPUTEPUU IJIS
OJIHOM BBIOOPKHU

1. 3arpy3ute B Excel nannsie u3 ¢aiina «I' MA9-EI'D11.csv» (u3
MaTepHUAJIOB JIEKLIUU 110 BTOPOH TEME) U MPOBEPHTE CIETYIOIINE TUIIOTE3bI:

a) o paBeHcTBe Aucnepcuii 6amuioB EI'D B rpymmax A (3aHUMAJHUCH C

pernieTutopom) U b (He 3aHUMaTUCh C PENIETUTOPOM);

0) o paBeHCcTBe cpenHux O6amoB EI'D B rpynmax A (3aHUMaUCh ¢

pernietutopom) U b (He 3aHUMATUCH C PENIETUTOPOM);

B) 0 paBeHCTBe cpeanux 0amioB EI'D B rpynmax A (Manbuuku) u b

(1eBOYKN).

Yposens 3naunmoctu @ = 0,05.

2. C rpymmo#t yqammuxcst (n = 24), kotopbie He cMorH caath [ A o
MaTeMaTHKe, 3aHUMAJICS TeIaror Mo CHeUaibHON MporpaMmme ObICTPOTo
«HaTackuBaHus». CIIyCTs Mecsl, TOBTOPHBIN 3Kk3ameH caanu 19 n3 24 ygammxcs.
SIBnsieTcs M CTATUCTUYECKH 3HAYMMBIM HAOII0JaeMO€E pa3inyre B 0aiax 10 u
nociie ObICTPOro «HAaTacKuBaHus»? YpoBeHb 3HaYuUMOCTH BeiOpaTh a = 0,05,
npoBepKy npousBecT B Excel.

banner «do» bannvr «nocnen banner «oo» bannvr «nocne»
Ne yuawezocs, . Ne yyawezocs, .
(nepsas (nosmopHwiti (nepsas (nosmopHuiii
n/n n/n
nonvimxa) K3AMEH) nonvimKa) 9K3aMeH)

1 7 8 13 3 5
2 3 9 14 7 6
3 4 8 15 4 9
4 5 9 16 6 9
5 2 9 17 5 10
6 6 8 18 2 8
7 7 11 19 2 5
8 6 8 20 4 8
9 3 10 21 7 10
10 6 8 22 2 4
11 3 9 23 6 5
12 5 9 24 4 9

3. ITo nanubiM «I'TA9-EI'D11.csv» Beruncaute B Excel koaddumment
koppenanuu nepemennbix «bamisl TMMA» u «bamnel EI'D». [IpoBepbTe
3HAYUMOCTD TTOJIY4EHHOTO KO3 (UIIUESHTA KOPPEIIAIIHH.



4. 3arpysure B PSPP nannsie u3 ¢aiina «I'MA9-ET'D11.csv» 1 BBITIOHATE
MPOBEPKY TUIIOTE3 U3 NIepBOro 3aAaHus. OPopMUTE OTUET C YKa3aHUEM TUIIOTE3,
KpaTKUM ONMCAaHHEM METOJUKH aHaJIN3a U MOJYyUYEHHBIX PE3yIbTaTOB, BKIIOUAs
YPOBHHM 3HAUMMOCTHU. Pe3ynpTaThl aHamu3a B MporpaMMe MPUBECTU B TaOJIHIIE.

5. 3arpy3ute B PSPP nannsie, ananu3upyeMbie BO BTOPOM 3aJaHUU
(BeimosrHUTE 3KcTopT U3 Excel B CSV-daiin, 3atem ummnopt ganusix B PSPP).
BrinonauTe npoBepKy rumnoTe3sl U3 BToporo 3aganus. OdhopmuTte oT4eT, Kak B
3a/IaHUU BBIIIIE.

Jlabopamopnaa paboma Ne 4. OCHOBHBIE TAPAMETPUUECKUE KPUTEPUU IJIS
JIBYX BBIOOPOK

1. Yetbipe nenarora-npeIMEeTHUKA OJJHOBPEMEHHO OKOHYMIIA OJHHU U TE K€
KIIK, moka3aB OJMHAKOBBIM YpPOBEHb OBJAJCHUS HOBOM MeTOAMKOM. Yepes
HEKOTOpPOE BpEMs NMPOU3BOJWIOCH TECTUPOBAHME B KJIACCaX, IJIE ITH I€1aroru
oOy4ayii Mo HOBOM MeToAuKe. Pe3ysbTaThl TECTUPOBAHUS yYaIUXCs IPUBEACHBI B
TabuIe.

Ecnu npussTh, YTO 00y4eHHE BEJIOCHh CTPOTO B OJIMHAKOBBIX YCIOBHSIX IO
OIHOM M TOW K€ METOJIMKE, MOKHO JIM YTBEPXKAaTh, UYTO WHIWBUIyaJbHbIC
KauyecTBa IMEeJaroroB (He CBS3aHHbIE C METOAMKON) CTaTUCTUYECKU 3HAUYUMO
BJIMSIOT Ha PE3yJIbTaTUBHOCTh TAKOr0 00yueHus?

Ne yueHuka, Knacc Knacc Knacc Knacc
n/n yuautens 1 yauTens 2 yuurens 3 yuutens 4
1 8 9 11 10
2 7 7 10 8
3 12 9 7 8
Cpen. 3Hau. 9 8,33 9,33 8,67

CratucTuyeckuil aHaiau3 NpOU3BEIUTE:

a) B Excel;

0) B PSPP (sxcnoptupoBas nanusie u3 Excel B popmare CSV).

2. C yuammumucs 8-11 kmaccoB cpeaHeit o0mieo0pa3oBaTebHOM MIKOJBI
IIPOBEJIU CIeAyIollee ucciaeaoBanue. VcnbITyeMbIM MPEIOAKUIH IPOCThIE
apu@MeTHUeCcKue 3a]auM JIsl PeIIeHUs B yM€ Ha CKOpocThb. DUKCUpOBaIu
KOJIMYECTBO MPABUIBLHO PELIEHHBIX 3a/1a4 3a OJIHY MUHYTY (JaHHbIE — B
Tabnuile). AHATU3UPYS pe3yJbTaThl, OOHAPYKWIH Pa3IMYUE CPEIHEr0 Yyucia
PELIEHHBIX 3a/1a4 MEXy YYallMMHCS U3 Pa3HbIX KJIACCOB.

MO>KHO 11 Ha OCHOBE UMEIOIUXCS JaHHBIX YTBEPKIATh, YTO BO3PACT
YYAILIMXCS CPEIHETO U CTApPIIETO 3BEHA MPOJIOHKAET BIUATH HA HABBIKK YCTHOIO
cyera? YposeHb 3HauuMocTu npuHATh 0,05. MHTEpNIpeTUpYHTE pE3yIbTAT.

Ne yuenuka, /i PemmennbIx 3amaHmii Knacc




1 35 8

2 35 10
3 32 9
4 42 11
5 43 9
6 38 8
7 32 10
8 47 10
9 39 9
10 36 11
11 26 8
12 39 11

CTaTUCTHYCCKHI aHAIHU3 POU3BEIUTE:
a) B Excel;
0) B PSPP (sxcmoptupoBas nanusie u3 Excel B popmare CSV).

Jlabopamopnasa pavoma Ne 7. CpaBHEHHE paclIpeICICHUMN, aHAIIN3
Kiaccudukaun

1. Y3 50 poauTenei, OonMpoIIEHHBIX MO MOBOIY BBEACHUS IIKOJILHON (DOPMBI
B mkosie N, 31 Obutn «1poTuBY», 19 — «3a». MOKHO 71 YTBEpKIAaTh HA
OCHOBAHHH 3TOT0 OIPOCA, YTO B COBOKYITHOCTH KOJIMYECTBO IPOTHUBHUKOB
BBEJICHUS IIKOJIHHOU (POPMBI CpEAH POIUTENEH YUSHUKOB JAHHOM IIKOJIBI
IIPEBBIIAET KOJINYECTBO CTOPOHHUKOB?

Pacuer npoussectu B Excel (ucnonw3ys kputepuii y 2-ITupcona) u PSPP
(ucnons3ys kputepuii y2-IlupcoHa u GMHOMUANBHBIA KpUTEPHii). YPOBEHD
3HAYMMOCTH BbIOpATh CAMOCTOSATEINBHO.

2.IIpousBoauTCs MUJIOTHOE TECTUPOBAHUE 110 HOBOW METOJIUKE OLIEHKH
npodeccroHanbHbIX KauecTB neaarora. OJHUM U3 MIPOMEXKYTOUHBIX PE3YyJIbTATOB
CIIYKHUT OIICHKA 0 5-0aibHOM 1IKasie (0JHO U3 Ka4eCTB Teaarora), AaBiias
CIEAYIOLIEEe PACIIPEACIICHUE C YUETOM I10J1a TECTUPYEMBIX.

bann 1 2 3 4 5

My>K9HUHBI 8 20 18 30 15

JKeHmael 12 22 34 52 31




MoxHO 1 YTBECPKAATh HAa OCHOBAHHWU JJAHHBIX IMUJIOTHOT'O UCCICOAOBAHUS,

YTO paclpe/iesICHUe Y My KYUH OTJIMYAETCS OT paclpe/iesieHUs Y *KEHIIUH (Ha

ypoBHE 3HAUUMOCTH 5%)?

Pacuer npoussectu B Excel u PSPP, ucnone3ys kputepuii y 2-Iupcona.
3. MunuctepcTBO 00pa3oBaHus 00JaCTH TIPOBEIIO BEIOOPOUYHBIN OMIPOC

poauTeneil Ha TeMy BBEACHHSI IIKOIBHON (POPMBI B CPEAHUX 00Pa30BaATEIbHBIX
yupexaeHusx oonactu. B onpoce NpuHSIN yyacTue pOAUTENH YUYEHUKOB TPEX
ciyyaiiHO BhIOpaHHBIX 1IKOJI. [TosydeHo cieayroliee pacupeieeHue rojJocoB.

Ne mixomel, n/n «3a» «IIpotus»
1 35 58
2 16 27
3 15 12

MoxHO 111 yTBEpKJ1aTh (€ciiv J1a, TO Ha KAKOM YPOBHE 3HAYUMOCTH), YTO

POANTCIIN YyHallIUXCs U3 PA3JIMYHBIX HIKOJI o0y1acTH He CAMHOAYIIHBI BO MHCHUU

OTHOCUTEHHO MKOJIBHON (OPMBI (CY/IS TTO paCTIPECIICHHIO TOI0COB)?

Pacuet npoussectu B Excel u PSPP, ucnone3sys kpurepuii y 2-Iupcona.

Nk W=

5. Temsl AUCHHUIVIMHBI VIS CAMOCTOATEC/ILHOIO U3YUYCHUSA

MeTtpudeckue mKanbl U CTaHIaPTU3UPOBAHHBIE TECTHI
[IcuxomeTpuKa U TeCTOJIOTUs

OTKpBITBHIE JAHHBIE B IEJArOTUYECKUX UCCICIOBAHUSAX
HccnenoBarenbekas 3TUKa

[IpuHIUIIBI U OpraHU3aLMs METa-UCCIIEI0BaHUM

6. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

B IIpoLCCCC MpcrogaBannsa JUCHUIIINHBI HCITIOJIB3YIOTCA KaK KJIIAaCCHYCCKUC

dbopMbI 1 METOIbI 0O0yUeHHUS (JEKIIUU, TPAKTUYECKUE 3aHATHUS ), TaK U
WHTEPAKTUBHBIEC METOJIBI OOyUCHHUS.

NuTepakTuBHBIE (POPMBI 00yUEHHMS: TEXHOJIOTHSI IPOOJIEMHOIO

o0Oy4eHus1, TEXHOJIOTHS yueOHOTO NCCIeI0OBaHus, paboTa B MaJIbIX TpyMmax,

JIACKYCCHS.

Ne | HaumenoBanue pazaena Bunpl yueOHBIX 3aHATHI OO6pa3zoBaTenbHasi TEXHOJIOTHUS

n/m

1 [Temarornyeckunii JlexumonHoe 3aunsitue (1) [IpoGnemHuas nexuus, JeKIus-
9KCIIEPUMEHT, HauajabHas BHU3yaju3alus, pabora B




o0paboTka u
MIPEJICTABIICHUE JaHHBIX

JlaGopaTopHbie paboThI (2)

CamocrositenpHas pabora

MaJIbIX PYyIIaXx,
CaMOCTOSITEJIbHOE BBITIOJIHEHHE
3a/IaHUI U IOATOTOBKA OTYETA,
KOHCYJIbTUPOBaHUE

OCHOBHEBIE
rnapaMeTpuiecKue
KPUTEPUU ISl OTHOU U
JIBYX BbIOOPOK

Jlexumonnoe 3ansatue (1)
JlaGopaTtopHbie paboThI (2)

CamocrositensHas padoTta

[MpoGnemHas nekuus, JTeKIus-
BU3yanu3anus, pabora B
MaJIbIX IpyIax,
CaMOCTOSITEIIbHOE BBITTOJIHEHHUE
3aJJaHHid ¥ TIOATOTOBKA OTYETA,
KOHCYJIbTHPOBaHNE

OnnHoakTopHbII
JIMCTIEPCUOHHBIN aHAIU3
ANOVA

JlexumonHoe 3aunsitue (1)
JlabopartopHbie paboThI (2)

CamocrosTensHas pa60Ta

[IpobGneMHuas nekuus, JIeKIus-
BH3yanm3anus, pabora B
MaJIbIX TpyIIax,
CaMOCTOSTEIHHOE BLITTOTHEHNE
3aJaHUi U ITOJrOTOBKA OTYETA,
KOHCYJIbTUPOBaHHE

CpaBHeHue
pacrpeneneHuil n
OCHOBHbIE
HerapaMeTpruuecKue
KpUTEPHH

Jlexumonnoe 3ansatue (1)
JlabGopaTopHbie paboThI (2)

CamocrositenpHas pabora

[Ipobnemuas nexkuus, JeKuus-
BU3yanu3alys, padora B
MaJbIX rpymmnax,
CaMOCTOSITEJIBHOE BBIIIOJIHEHUE
3aJlaHui U MOATOTOBKA OTYETA,
KOHCYJIbTUPOBaHUE

OCHOBBI PErpECCHOHHOTO
aHaIM3a

JlexumonHoe 3ansitue (1)
JlaboparopHbie paboThI (2)

CamocrosTenpHas pa60Ta

[TpobGneMHuas nekuus, JeKIus-
BH3yau3anus, pabora B
MaJIbIX TpyIIax,
CaMOCTOSTEIHHOE BHITTOJTHEHNE
3aJaHUi U ITOJrOTOBKA OTYETA,
KOHCYJIbTUPOBaHHE

Meton rimaBHBIX
KOMITOHEHT U (haKTOPHBII
a”Hanau3

Jlexumonnoe 3ansatue (1)
JlabGopaTopHbie paboThI (2)

CamocrositenpHas padora

[Ipobnemuas neKkuus, JeKuus-
BU3yanu3alys, padora B
MaJbIX rpymmnax,
CaMOCTOSITEJIBHOE BBIIIOJIHEHUE
3aJlaHui ¥ OATOTOBKA OTYETA,
KOHCYJIbTUPOBaHUE

7. OueHovHbIe CpeACcTBA JJsl TEKYLero KOHTPOJIsl yCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTeCTAMHU MO IMCHUIINHE

Tembl pepepaToB M J0KIAA0B

(8 cemecTtp)




MeToanueckue peKOMEH AU 10 COCTABICHUIO aHKET
AHanu3 1 y4€T pe3yJabTaTOB MUIOTHOIO aHKETUPOBAHUS
dopmathl XpaHEHUS U OOMEHA CTAaTUCTUYECKUMU JaHHBIMU

=

O0630p U cpaBHEHHUE PA3IUYHBIX TAKETOB CTATUCTHYECKOTO MPOrPAMMHOIO
obecrieueHus

Bosnbime nanHble B KOHTEKCTE COBPEMEHHBIX 3ajlady CUCTEMbl 00pa30BaHMUs
Otuyeckue npoodIeMbl MPUMEHEHHS OOIBIINX JaHHBIX B 00pa30BaHUH
VYyeOHast U akaieMHUeCcKas aHATUTHKA B 00pa30BaTEIbHOM yUPEKICHUH

o =N AW

HopmaTuBHBIE BOIIPOCHI, CBSI3aHHBIE C MPOBEAECHUEM CTAaTHCTUYECKUX

HUCCJICIOBAHUM B IIKOJIE

9. Metoanueckre peKOMEHAAIMH 10 TTOJATOTOBKE K MyOJIMKAIIMK PE3yJIhTaTOB
00pabOTKM CTATUCTUYECKHUX JTAHHBIX

10.PactipocTpaHeHHbIe OMMOKH B CTATUCTUICCKUX UCCIICIOBAHUSIX

Kpurepuu ouienku:

BbicOKM 6ai (10-15 GamioB) BeICTaBIsIETCS 3a MTOJTHOE PACKPBITHE TEMBI,
IIPU YCJIOBUH XOPOLIO IMOATOTOBIEHHOI'O BBICTYIUIEHHS C IIPE3EHTALUEM,
IPaMOTHOT'O ¥ YETKOI'0 OTBETA HA BOIIPOCHI IPENOJABATENS U CIIyLIaTelew;

cpenuuii 6amn (5-10 6am10B) BICTABISAETCS MPU HATUYUU HEPACKPBITHIX
BOIIPOCOB, OTCYTCTBUE MPE3EHTALIMHU, HETOYHOCTH IIPU OTBETE HA BOIIPOCHI
IIperoiaBaTess U CIIyLIaTeNen;

HU3KUM 0a1 (<5 6aioB) BBICTABIISIETCS IPU HAJTMYUU SIBHBIX HEJIOUYETOB B
PACKPBITUH OCHOBHBIX BOIIPOCOB T€MbI, OTCYTCTBHUE OTBETA HA BOMPOCHI
IPENOJABATENS U CITyLIATENEH.

Bomnpocsl k 3auery
(8 cemecTtp)

1. TloHsATHE M BHUIBI IE1arOTMYECKOT0 IKCIIEPUMEHTA.

2. DKCIIEpUMEHTAJIbHAS U KOHTPOJIbHAS IPYIIIBI, OCHOBHBIE CXEMBbI
IIPOBEJECHNUS I1E1ArOrMYeCKOro dKCIIEPUMEHTA.

3. Iomynsuus u BBIOOPKA, OCHOBHBIE METO/IbI ITOJIyUYEHHUS PETPE3EHTATUBHOM
BBEIOOPKH, COOTHECEHHE UMEIOIICHCS BRLIOOPKH C TIOMYJISIUEH.

4. KonuyecTBEHHBIE U KAYECTBEHHBIE IPU3HAKY, TUIIBI IIKAJI.

5. BBoa anketHbix AaHHbIX B [1K, npuHuumnel koaupoBanus, popmat
na"dHeIXCSV.

6. BusyanbHoe npencraBieHne BBIOOPKH, OCHOBHBIE TUIIBI
rpaUKOB:T’MCTOrpaMMa, AUarpaMMa pacCeUBaHMUsI, «SIIIUK C yCamMmy,
«KBAHTUJIb-KBAaHTUJIIbY.



7. OCHOBHBIE XapaKTEPUCTUKH BEIOOPOYHOIO pACIIPEEICHUS: LIEHTPAJIbHAS
TEHJEHIUS U Bapualusl; KBapTUIN pacipeieeHus, MEXXKBAPTUIbHBIN
pa3Max u BbIOPOCHI.

8. Hopmaimsanust MCXOIHBIX JaHHBIX.

9. Kpurepuii CtbrofieHTa, IPOBEPKA T'MIIOTE3 O CPEAHEM U TUCIIEPCUU
HOpPMAaJIbHO pacIpe/ieJICHHbIX BHIOOPOK.

10.CpaBHeHHE ABYX 3aBUCUMBIX BEIOOPOK (TIapHbIE HAOIIOICHMUS).

11.Kpurepun ®@umrepa u CTproIeHTa, CPABHEHNE CPEIHUX ABYX HE3aBUCUMBIX
BBIOOPOK.

12.Yyer ommbOku BTOPOro poja, MiIaHupPOBaHUE IKCIIEPUMEHTA U
MHTEPIpPETaLNs HETaTUBHOIO pe3ysbTaTa.

13.1IpoBepka KOppeIsLUK IPU3HAKOB, YaCTHAsL KOPPEIISILMSA, CTATUCTHYECKAs
3HAYUMOCTbH BEIOOPOUYHBIX KOIPPUIIMEHTOB KOPPETAIIUU.

14. luctiepCMOHHBIN aHAIN3, UAESI METOA, BHYTPUTPYIIIIOBAs U MEKIPYIIITIOBas
JUCIIEPCHH.

15./]lucnepcuoHHbIE aHAIU3, BBIYMCIEHNE CTATUCTUKA KPUTEPHUSA HA OCHOBE
CpPEeIHUX KBaJpaTOB, ONPEACIICHUE YUCIa CTENeHEeH CBOOOIbI.

16.MHOrogakTOpHbIi JUCTIEPCUOHHBIN aHAIN3, B3aUMOJENCTBHIE (PAKTOPOB U
€r0 MHTEPIIPETaLUS.

17.Kpurepuit «xu-kBaapar» [lupcona, 3amaya ananusa kiaccupuKaImii,
OCHOBHBIE CITyYaHu.

18.Kpurepuit ManHa-YUTHH.

19.Kpurepuii 3HaKkoB.

20.Kpurepuii Bunkokcosna.

21.Kputepuit MakHumapa.

22.Kputepuii cepuil.

23.MHOXECTBEHHasl PErpecChsi, MAaTEMATHYECKOE MTPEACTABICHHUE 3aa4l U
aHAJIMTHYECKOE peleHne sl K03 PHUIMEHTOB perpeccuu.

24.Meton rinaBHBIX KOMIIOHEHT, HHTEPIIPETALUS PE3YIbTATOB.

25.DakTopHBIN aHANIU3, KPUTEPUU BbIOOpA YKclia (DAKTOPOB U OLICHKA KayecTBa
(baKTOpHOTO MPE/ICTABICHUS.

26.01Mune MeTo/1a rI1aBHbIX KOMIIOHEHT OT ()aKTOPHOT'O aHAJIU3a.

Kpurepun ouenku:

BbICOKHUH Oai Ha 3a4eTe (20-30 0ayuioB) BHICTABISETCS MIPU YCIOBUHU
HAJINYHUS OTYETOB MO BCEM J1aOOPaTOPHBIM paboTaM, eciii 00ydaroIuiics 1aeT
TIOJTHBIN OTBET IO BBIOPAHHOMY HayTaJ] BOMPOCY, a TAK)KE Pa3BEPHYTHINA U
TPaMOTHBIN OTBET Ha BOMPOCHI MPENO1aBaTeNsl, IPH 3TOM JIOMYCKAIOTCS



HE3HAYUTEIbHBIE HEAOUYETHI, €CITU 00YUaIOUIHIiCs CIOCOOEH UCTIPABUTh UX
CaMOCTOSITENILHO;

cpenHuii 6amt Ha 3auete (10-20 6anIoB) BRICTABIIAETCS NPU YCIOBUU
OTCYTCTBHSI HE OOJIee OJJHOTO OTUYETa O BHIMIOJHEHUH Ja00PaTOPHBIX paboT, U eciu
00yJaromuics T0mycKaeT OMMOKH B OTBETE 110 BRIOPAHHOMY HayTaJ| BOIPoCY (HE
MO’KET UCIPABUTh UX CAMOCTOSTENBHO);

HU3KuM 6amt Ha 3adete (<10 6anIoB) BRICTABIISAETCA MIPU OTCYTCTBUU OoJiee
OJTHOTO OTYETa O BBHIMIOJHEHUH JIA0OPATOPHBIX paOOT WIIM HATMYUU SIBHBIX
HEJI0YETOB U OLUIMOOK MPH OTBETE 1O BEIOPAHHOMY HayTaJl BOIPOCY, KOTOPHIE HE
MO>KET HCTIPABUTh CAaMOCTOSITENbHO, TMO0 HE AT HU OJTHOTO OTBETA Ha BOMPOCHI
Ipero1aBaTers.

Kaxxmas qucruriraa yaeOHoro 1m1aHa oreHruBaeTcs 1mo 100-6amibpHoM
cucreme. [lepeBoa 0aIOB B OIEHKH «3a4TEHO», «HE 3aYTEHOY OCYIIICCTBIIICTCS
CIEeAYIOIUM 00pa3oMm:

52-100 6asm1oB 3aYmeno

0-51 Gaut He 3aumeHo

8. CucremMa oneHUBaHUS IVIAHUPYEMbIX Pe3yJbTATOB 00y4eHH S

bassibHas CTPYKTYpa OlleHKH

MunumManbHOE MakcumanbHoEe
JI aTTECTallU JI aTTECTallU
Ne dopMa KOHTPOJIA a a
KOJINYECTBO KOJINYECTBO
0aJUI0B OaJUI0B
1 Iloceumienue 3auaTuit 5 5
AKTHBHOE yJacTHE B
2 y 10 10

MHTEPAKTHBHBIX (hopMax
Brinmonnenue u 3ammura
3 OTYETOB O BBHINIOJIHEHUU 20 20
71a00paTOPHBIX pabOT
[ToaroToBKa M BEICTYIUICHHE C

5 15
pedepatom
4 3auer 12 30
5 Bcero 52 100

9. YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

9.1. OcHoBHas JuTEpaTypa
1. Cepenenxo II. B. Ilcuxosoro-negarorudeckoe UCCiaeJ0BaHue: METOA0JIOTHS
u merozsl/ [1. B. Cepenenko. — IOxno-Caxanunck: CaxI'y, 2010. — 188 c.




2.

Hacnenos A. [I. Marematundeckue METOIBITICUX0JIOTHYECKOTONCCIIEI0BA-

Hus. AHanu3 u untepnperauus nqanueix / A Jl. Hacnenos. — CII6: Peus, 2012. —

392 c.

9.4.

W

9.2. /lonoJiHUTEILHAS JIUTEPATYpPa

. lenexosa, JI.B. Marematnueckue METObI B IICUXOJIOTHH U IIEJIarOTHKE: B

cxemax M Tabiuiax [IJIeKTpoHHBIN pecypc] : yued.mocobre — DIeKTPOH.
naH. — Cankr-IlerepOypr : Jlanb, 2015. — 224 ¢. — Pexum gocryna:
https://e.lanbook.com/book/60659. — 3ari. ¢ skpaHa.

I'mypman B. E. Teopus BeposiTHOocTel 1 MateMaTtuyeckas craructuka / B.E.
I'mypman. — M.: FOpaiit, 2014. — 479 c.

. I'mypman B. E. PykoBOACTBO K pelIeHHIO 3a7a4 110 TEOPUU BEPOATHOCTEN U

matematuyeckou cratuctuke / B.E. 'mypman. — M.: FOpaiit, 2014. — 404
c.

. I'y0a, B.I1. MeTonbl MmaTemMaTu4eckoil 00pabOTKH pe3yabTaTOB CLIOPTUBHO-

NeJarornueCKuX UCCIEA0BaHUN: Yy4eOHO-METOANYECKOE TOcOOUe
[DnexTpoHHBIN pecypc] : yueb.-meto. mocodue / B.I1. 'y0a, B.B.
[IpecHsikoB. — DnekTpoH.gaH. — Mocksa : , 2015. — 288 ¢. — Pexum
noctymna: https://e.lanbook.com/book/97566. — 3ari. ¢ skpana.

9.3. IIporpammHoe obecrieueHune

. Microsoft Office Excel

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (Juien3ust
61031351)

. Microsoft Windows Professional 7 Russian Upgrade Academic OPEN,

(6eccpounas), (muren3us 60939880)
Craructudeckuii maker PSPP (6ecrutatHoe 10 co cBoOO1HOM ulIeH3UEH)

. Craructuueckuit maket iNZight (6ecrmatHoe [1O co cBo60HOIM

JULEH3UEN )

Hpmbeccnona.ﬂbnme 0a3bl JaHHBIX U I/IH(l)OpMaIlI/IOHHbIe ClipaBOYHbIC
CUCTEMBI COBPEMCHHDBIX I/IH(l)OpMa]_lI/IOHHbIX TEXHOJIOT UM :

. HH(I)OpMaLII/IOHHa}I CHUCTCMaA ((EI[I/IHOG OKHO OOCTYyIIa K 06p330BaTeHLHLIM

pecypcam,pasnen «Matemarnka/MaTeMaTnieckasi CTAaTUCTHKA
(http://window.edu.ru/catalog/)

. OOpa3zoBarenpHas miaTdopMa U KOHCTPYKTOP OHJIAMH-KYpCcoB Stepik,

Kkypcsl o npeamety «Cratuctukay (https://stepik.org/catalog?tag=866)
«Anturnnaruat. BY3y. Jluniensuonnsiit foroop Nel194 ot 22.03.2018 roaa
Odunmansueiiit Web-caiit CaxI'yY. URL: http://sakhgu.ru



5. Cucrema HE3aBUCUMOTO KOMITBIOTEPHOTO TECTUPOBAHUSA B chepe
obpazoBanmsi. URL: http://i-exam.ru/

6. Caiit HayuHoii anekTponHoi oubauorexku eLIBRARY, URL:
http://elibrary.ru

7. Caiit ynuBepcutetrckoit oubamoreku ONLINE, URL:
http://www .biblioclub.ru/

8. CaiT anexkTpoHHO-O0nbMMoTeunol cucremsl IPRbooks, URL:
http://www.iprbookshop.ru

10. O6ecneuenne 00pa3oBaTeJLHOIO MpoIecca
JJIs1 JINI C OTPAHMYEHHBIMHU BO3MOKHOCTAMM 310POBbS 1 HHBAJIU/I0B

VY4eOHble U yUeOHO-METOAMYECKUE MATEPHAIIBI 111 CAMOCTOSATEIbHON
paboThI OOYYAIOIIMXCS U3 YKCIAa UHBAIUAOB U JUL] C OTPAHUYEHHBIMU
BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocrapisitores B popMax, aanTHPOBAHHbIX
K O'pPaHUYEHUSIM UX 3JJ0pPOBbs U BOCHPUATHUS HH(DOpMaALUK:

JI7s1 cnemnpIxX U cnaboOBUASAIINX

- TeKIUHU 0(OPMIIIIOTCS B BUJIE DJIEKTPOHHOTO JJOKYMEHTA, TOCTYITHOTO C
MOMOIIBIO KOMIIBIOTEPA CO CINEIMATM3UPOBAHHBIM TPOTrPAMMHBIM 00ECIICUEHHUEM;

- MUCbMEHHBIE 3a/IaHUsI BHITTOIHSIIOTCA Ha KOMITBIOTEPE CO
CHeUaTU3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM, WU MOTYT ObITh 3aMEHEHbI
YCTHBIM OTBETOM;

- obecrnieunBaeTCs MHANBUAYATLHOE paBHOMEpHOE ocBelenne ne menee 300
JIIOKC;

- JUIs1 BBIIIOJIHEHUS 33J1aHUs TP HEOOXOAUMOCTHU IIPENOCTABIISAETCS
YBEIMYHBAIOLIEE YCTPOICTBO; BO3MOKHO TAK)KE UCIIOIb30BaHUE COOCTBEHHBIX
YBEIUYHUBAIOIIUX YCTPOUCTB;

- MUCbMEHHBIE 3a1aHHsI OPOPMIISIIOTCS YBEIMUYEHHBIM LIPUPTOM;

- BK3aMEH U 3a4€T IPOBOJATCS B YCTHOU pOpMe MU BBIMOJIHSIOTCS B
NUMCbMEHHOHM (hOpMe Ha KOMIIbIOTEPE.

JIist THyXuX ¥ caboCbIIIAIInX

- ek 0(OPMIIIIOTCS B BUJIE DJIEKTPOHHOTO JJOKYMEHTa, TU00
MPEIOCTaBISAETCS 3BYKOYCUIIMBAIOIIAS alllapaTypa UHIMBUIYaTbHOTO
M0JIb30BAHUS;

- INCbMEHHBIE 3a/IaHUSI BBIIIOIHIIOTCA Ha KOMIIBIOTEPE B MUCbMEHHOM
dopwme;

- BK3aMEH U 3a4€T MPOBOJATCS B MUCbMEHHOU (hOpMe HAa KOMIIBIOTEPE;
BO3MOYHO IPOBEJEHUE B (POPME TECTUPOBAHUS.

JUtst un ¢ HapyIEHUSIMUA OTIOPHO-/IBUTAaTEIbHOT0 anmnapara:

- IeKIHMH 0(OPMIIAIOTCS B BUJIE AIIEKTPOHHOIO JJOKYMEHTA, JOCTYITHOI'O C
MOMOIIBIO KOMIIBIOTEPA CO CINELUATM3UPOBAHHBIM TPOrPAMMHBIM 00ECIICUEHUEM;

- MUCbMEHHBIE 3a/IaHUSI BHITIOIHIIOTCA Ha KOMITBIOTEPE CO
CHeUaIN3UPOBAHHBIM MMPOTPAMMHBIM 00€CIIEYEHUEM;

- DK3aMEH 1 3a4€T IPOBOJSATCS B YCTHOUM (pOpMe MU BBIMOIHSIOTCS B
MUCbMEHHOM (hOpMe Ha KOMITbIOTEPE.



[Ipu HEOOXOAUMOCTH MPElyCMaTPUBAETCS YBEIUUECHUE BPEMEHU J1JIsI
MOJITOTOBKHU OTBETA.

[Ipouenypa npoBeaeHus NPOMEKYTOUHOMN arTecTaluu Ajsl 00y4daroImuxcs
YCTaHABJIMBACTCA C YYETOM UX UHIUBUIYATBHBIX ICUXO(PU3UUECKUX
ocobenHoctel. [IpomexxyTouHast aTTecTaiusi MOXKET MPOBOAUTHLCS B HECKOJIBKO
ATaIOB.

[Ipu npoBeeHUU TPOLEAYPhI OLIEHUBAHUS PE3YJIETATOB OOYUESHUS
pelycCMaTpUBaeTCs UCIIOJIb30BAHUE TEXHUUYECKUX CPEJCTB, HEOOXOIUMBIX B CBSI3U
C MHAMBUAYAJIBLHBIMU OCOOEHHOCTSIMU 00yUaOIIUXCsl. ITU CPEJICTBA MOTYT OBITh
MIPEIOCTaBIEHBl YHUBEPCUTETOM, UM MOTYT MCIIOIh30BaTHCSI COOCTBEHHBIE
TEXHUYECKUE CPE/ICTBA.

[IpoBenenue nporenypsl OIICHUBAHUS PE3YIBTATOB 0O0yUEHHUS JOMYCKAETCS C
MCII0JIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs 1OCTYI K MHGOPMALMOHHBIM U OnOInorpadpudecKkum
pecypcam B cetu MIHTepHET 17151 KaX10T0 00yUaromierocs B popmax,
aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3JI0POBbS U BOCHPUITHUS HHPOPMAITUU:

JI7s1 cnemnpIxX U cnaboOBUASAIINX

- B IEYaTHON (popMe YBETUUEHHBIM LIPUPTOM;

- B opMe AJIEKTPOHHOTO TOKYMEHTA;

- B popme aynunodaiina.

JUist TIyXuX ¥ caboCbIIIaIInX:

- B MeyaTHo# Gopme;

- B JopMe AIEKTPOHHOTO JJOKyMEHTA.

Jyist 00yuaromuxcst ¢ HapyuIeHUsIMUA OTIOPHO-/IBUTATEILHOTO amnmnapara:

- B meyatHo# dopme;

- B JopMe AIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

VYueOHble ayIUTOPUU ISl BCEX BUIOB KOHTAKTHOM M CaMOCTOSITEIbHOMN
paboThl, HayyHas OMOIMOTEKA U UHBIC MOMEILICHUS 1151 O0yUYEHUsI OCHAIICHbI
CIIeIMAIbHBIM 000PY/IOBAaHHEM U YU€OHBIMU MECTAMU C TEXHUYECKUMU
cpencTBamMu OOyUYEHHUS:

Jiist cnenbiX U c1aboBUIAIINX:

- aBTOMaTU3UPOBAHHBIM PAOOYUM MECTOM JIJIsl JIFOJIEH C HAPYIICHUEM CllyXa
U CJ1a00CIbIIIAIINX;

- AKyCTUYECKUI YCUIINTEIb U KOJIOHKU;

Jlyist 00yuaromuxcst ¢ HapyIeHUsIMUA OTIOPHO-/IBUTaTEILHOTO amnmnapara:

- IEPEIBMKHBIMU, PETYIUPYEMBIMU 3proHomMudeckumu napramu CU-1;

- KOMITIBFOTEPHOM TEXHUKOM CO CIIENUAIbHBIM TPOTPAMMHBIM
o0ecreyeHneM.

11. MaTepuaibHO-TeXHHYECKOE o0ecnedeHue QU CIMIIIMHBI
1. YueOHuku 1 yueOHbIe MocoOusi, uMeronuecs B GoHgax OUOIUOTEKH.

2. lloctyn k MuTEepHET-pecypcam.
3. DnexktpoHHbie U UHTEpHET-YyUeOHUKH.



MatepuanbHO-TEXHUYECKOE 00ecTieyeHe BKIIOYAET B ce0sl CrieuaibHO
000pyIOBaHHbIE KAOMHETHI U Ay IUTOPUU: KOMIIBIOTEPHBIE KJIACChl, ay IUTOPHH,
000py1I0BaHHbIE MYJIbTUMEIUNHBIMHU CPECTBAMU O0YUYEHUSI.

Hcnonb3oBaHue 3IEKTPOHHBIX YYEOHUKOB B IIpoLiecce 00yUYeHust JOIKHO
00ecreynBaThCsl HATMYMEM BOBPEMSI CAMOCTOSITEIbHON MOATOTOBKU paboyero
MecTa JUIsl KaKJI0ro 00y4aroierocsi B KOMIbIOTEPHOM KJIACCe, UMEIOIIETO BBIXO]
B IHTEpHET, B COOTBETCTBUU C OOBEMOM HM3Y4aeMOM TUCLUILIMHBI.



YTBEPXJIEHO
[Iporokon 3acenanus xkadeapol
No oT

JIUCT UBMEHEHU

B paboyeil mporpaMMme AUCHUILTNHBI «MeTOobl CTaTUCTUYECKON 00pabOTKH pe3ysIbTaToB
NEe1arOrMYECKOr0 AKCIIEPUMEHTA)
o HarpasieHuto noaArotoBku 44.03.05 «Ilenaroruueckoe oOpazoBanue (¢ AByMs Mpoduismu
MOJTOTOBKH )», Tpomiie «MareMaTrka u (pU3NKa»

Ha 20 /20 y4eOHBI TOA

1.B BHOCATCS CICAYOINE NU3MCHCHUS:

(anemenm paboueti npocpammboi)
| ;

2.B BHOCSITCS CIICIYIOIINE U3MCHCHUS:
(anemenm paboueti npocpammoi)

3.B BHOCATCS CIIEIYIONINE N3MEHECHMUS:

(anemenm pabouell npozpammol)
R I ;

CocraBureins MOJIHUCH pacirdpoBKa NOIMUCH
nata

3aB. xadenpoii MOJIUCH pacmugpoBKa MOANNUCH
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