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1. lesb TUCUUIIHHBI.

Ilenvro  usyuenus Oucyunaunst «MaremMaTuyeckue METOIBI OOpabOOTKU  pe3yabTaToOB
9KCHEpPUMEHTa U CTATUCTUYECKHX JaHHBIX» sABJIsAeTCs (OPMHUPOBAHME MaTeMaTHYECKOU
KOMIIETEHTHOCTH B 00JacTW NPUMEHEHHUS MAaTeMaTH4YEeCKUX METOAOB B INPOo(ecCHOHANTbHOM
NESTeIbHOCTH Ul MOJEIHMPOBAHUS CHCTEM B HAay4HBIX HCCIIEAOBAaHMSIX, aHajIM3a JaHHBIX
HAYYHOTO HCCJEIOBaHUs, OOPa0OTKM pE3ylbTaTOB IMEAArOrHYECKOro HKCHEPUMEHTa U
CTAaTUCTHUYECKUX JAHHBIX IPUMEHUTEIBHO K KOHKPETHOH HCCIe0BaTeIbCKON 3agade ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUN  KOMIIBIOTEPHBIX ITPOTPaAMM.

B xome wu3ydenus pucuumiauHbl Oyner cdopmupoBaHa kommereHuus IIK-1 (cmocoben
JEMOHCTPUPOBATh 3HAHUS TOHATHWHOTO ammapaTa, COJCpKaHUs, CTPYKTYpbI, aITOPHUTMOB H
METOJIOB MCCIICJIOBAHUS B IMPEAMETHOM o01acTu "MareMaTuka)

1.1 ®opmMupyembie KOMIIETEeHINHA
Tabnuna 1 - @opmupyeMble TUCHIUILIMHON KOMIIETEHIIUU

COZlepKaHusA, CTPYKTYPBHI,
METOJIOB HCCJICIOBAaHUS B IPEIMETHOU
obOmnactu "Maremaruka"

HaumenoBanue Buna HaumenoBanue Kox 1 Ha3BaHKMe KOMITETEHITNH
KOMIIETEHIIUU KaTeropuu (TpyIisl)
KOMIIETEHIINH
[Ipodeccuonanbuas [Ipodeccuonanbuas IIK-1 - cnocobeH JIeMOHCTPUPOBATH
3HAHUS MIOHATHIHOTO amnmnapara,

AITOPUTMOB U

1.2 UnaukaTtopbl 10CTHKEHUSI KOMIIETeH M
Tabnuia 2 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIUH, OpMUpyeMble JUCIUILTUHON

Ko n Ha3zBanue
KOMIIETEHIINU

WNHnaukaTophl 1OCTHXKEHUS
komnerennuu mo OITOIT

JIMCIIMTUIMHBI ¥ IPAKTHKH,
dbopMupyroIIe KOMIETEHIINIO
OI1OII

IK-1(criocoben

"Matemartuka')

UIIK 1.1 3Haer OCHOBEI

NPaKTUYECKHE U MPHUKIIATHbIE
aCIeKThl MaTEMATHKH, B TOM
qHCIIE MATEMAaTUYECKUE
METO/Ibl CTATUCTUKHU

HNIIK 1.2 Vmeer pemars
MaTeMaTHYeCKUe 3a/1auu
COOTBETCTBYIOLICH CTYIIEHH
00pa30BaHus, B TOM YHCIIE TE
HOBBIE, KOTOPbIE€ BO3HUKAIOT
B X0/1€ pabOTHI C
00yJaronuMucs,
OJIUMITHAJTHBIE,
HCCJIEIOBATENbCKUE 3a/1aUH;
IIPOBOAMTD UCCIIEIOBAHUSA U
AKCIIEPUMEHTHI B 00J1aCTH
MaTeMaTHKH;
OpraHU30BBIBATH MOUCK

b1.B.02.01 136panHble riaBbl

JIEMOHCTPUPOBATh  3HAHUA | MAaTEMaTUUYECKON TEOPUU U MaTeMaTUYeCKOro aHaJIn3a;
MOHATHITHOTO arnrmapara, | IepCreKTUBHBIX b1.B.02.02 N30panubIe riaBbl
COZIepXaHusl, CTPYKTYpBI, | HAIPABICHUH pa3BUTHUS anreOpbl U TEOMETPUH;
QITOPUTMOB W MeToJIOB | coBpeMeHHoM MaTtemMatuku B | B1.B.JIB.01.01 Ctpareruun
UCCIIEI0BAHUS B | o6macTu anreOpbl, TeOMETPUHN | PEUISHHUS HECTaHIAPTHBIX 3a7a4 Mo
MpEeAMETHOM 00J1aCTH | U MAaTEeMAaTHUYECKOTO aHAJIN3a; | MAaTEeMaTHKE;

b1.B./IB.01.02 Oprauuzanus
CaMOCTOSITENIbHOM paboThI 110
MaTeMaTHUKe;

b1.B./1B.02.01 Opranusanus
Hay4YHO-UCCIIEA0BATENIbCKOM
PpaboTHI O0YJAFOIITUXCSI TIO
MaTE€MaTHKe;

b2.B.01(IT) [IpouzBoacTBeHHas
npaktuka. [IpodunsHas npakTuka;
b3.01(/1) BemmosHenue u 3anura
BBIMTYCKHON KBaJTM(UKALMOHHON
paloThI;

®OT/I.02 JormoaHUTEIbHBIC TJIaBbI
AJIeMEHTapHON MaTeMaTUKHU
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Kon u Ha3ssanue
KOMIIETEHIUHA

HNupukaropel JOCTHUXEHUS JIMCUMIIIIMHBI U TPAKTUKH,
koMmmereunuu mo OITOIT

dhopMHUpYIOIIHE KOMITIECTCHITHIO
OI1OIT

3aKOHOMEPHOCTEH U
00IHUX CiTyJasx;

OCHOBHBIMHA

reoMeTpun

“MaremaTuka’

JOKA3aTCJIBCTB B HaCTHBIX U
HUIIK 1.3 Bnaneer

9BPUCTUYCCKUMHU MCETOJaMHU
pelIeHHsT ~ MaTeMaTHYECKHX
3ajad B o00nacTu anredpsl,

MaTeMaTU4eCKOro  aHallu3a;
HaBBIKAaMH OpraHH3aLUH
CaMOCTOSITENIbHOW ~ PabOTHI,
CaMOKOHTPOJISI © CAMOOLICHKH
B ImpenMeTHOH  oOnactu

n

u

1.3 3nanus, ymenusi, HaBbiku (3YB) no nucuuniaune
Tabnuna 3 — 3Hanusl, yMEHHUsI, HaBbIKU, JOPMUPYEMbIE TUCIUIIITUHON

Kon u nasBanue

I/IHI[I/IKaTOpr JOCTHIXKCHUA

3uanusi, ymeHus, HaBbiku (3YB),

amnmapara, COJAEp:KaHus,
CTPYKTYpBbl, aJITOPUTMOB
Y METOJIOB UCCIIC0OBAHUS
B TpeAMETHOW o0nacTH
"Matemaruka')

HaIlpaBJICHUN Pa3BUTH
COBPEMEHHOM MaTeMaTUKH
B 00JacTu anredpsl,
re€OMETPUH U
MaTeMaTHYeCKOIo aHalln3a;
IIPAKTUYECKUE U
MIPUKIIAIHBIE ACTIEKTHI
MaTEMaTHKH, B TOM YHUCIIE
MaTeMaTUYeCKHUe METO/IbI
CTaTUCTUKH

NIIK 1.2 Ymeer pemath
MaTeMaTHUYECKHE 3a]1a4H
COOTBETCTBYIOIIEH CTYIIEHH
0o0pa3oBaHus, B TOM YHCIIE
T€ HOBbIE, KOTOPbIE
BO3HHUKAIOT B X0JIe paboThI ¢
00yJaronuMucs,
OJINMITUAJHBIE,
HCCJIEIOBATENbCKUE 3a/1aUH;
IIPOBOAMTH UCCIIEIOBAHUS U
AKCIIEPUMEHTHI B 00J1aCTH
MaTEMAaTHKH;
OpraHU30BBIBATH TOUCK
3aKOHOMEPHOCTEN U

KOMITETCHIHT KOMIIETCHIIHH, (dhopMUpyeMBIC TUCITUTUTMHON
3aKpeIUICHHbIE 3a
JACIUIIIIMHON
K-1 (ciocoGen | HIIK 1.1 3HaeT ocHOBBI 3HaTh:
JIEMOHCTPUPOBATH MaTeMaTUYeCKOW TEOPHUH U | OCHOBHBIE TIOHSTHS, XapaKTEPUCTUKU U
3HAHUS MOHSATUHHOTO | MEPCIEKTUBHBIX METO/Ibl MATEMAaTUYECKOW CTATUCTUKH,

PaHrOBBIE KOPPEIALINN U B3aUMOCBSI3U
B MEJaroruyecKux UCCIIEIOBAHUAX,
CTaTUCTUYCCKUEC TUIIOTE3MI,

VYMeTh:

pelaTh UCCieI0BaTENbCKUE 3a4a4H,
MIPUMEHATh MAaTEMAaTHYECKUE U
CTAaTUCTUYCCKHUC METOJbI B
HCCIICIOBATEIHLCKOM IeATEeIILHOCTH,
aHaJ'II/ISI/IpOBaTI) 158 CI/ICTeMaTI/ISI/IpOBaTI)
I/IH(bopMaHI/IIO IO TEMC UCCIICA0OBAHMAA,
Bnanerts:

METOAaAMHU MATEMATHUYCCKOI'O U
CTAaTHCTHYECKOTr0 aHaJnu3a JJIst
MIPUMEHEHUS UX [IPU IPOBEICHUN
HAYYHO-UCCIIEeIOBATENIbCKON PadOTHI,
AKCIIEPUMEHTA.
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Kop 1 Ha3BaHme HNuaukartopel JOCTUXEHUS 3HaHus1, ymeHus1, HaBbIkU (3YB),
KOMITICTCHITUHT KOMIICTCHIIHH, dhopmupyembie TUCITUTUTHHON
3aKpeIIeHHbIC 3a
MYCLIAIIIIMHON

JIOKA3aTeIbCTB B YACTHBIX U
00ImuX CiTyvasx;

HIIK 1.3 Biageer
OCHOBHBIMH u
IBPUCTHYECKUMHU METOJaMH
pelieHuss MaTeMaTHYeCKHX
3agady B o0nactu anreOpsl,
reoMeTpuun u
MaTeMaTHYECKOT0 aHaJIN3a;
HaBbIKaMU OpraHuzalu
CaMOCTOSITENIbHOW  paboTHI,
CaMOKOHTPOJIS u
CaMOOILICHKH B IIPEIMETHOU
obnactu “MatemaTuka’”

2. O0béM 1 TPYHOEMKOCTH IMCHUIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHIl. POpMBbI

NMPOMEKYTOUHOM aTTeCTAlMH.
Tabauma 4 — O0beM U TPYAOEMKOCTh JUCHHUTUIMHBI 10 BUJAM YIeOHBIX 3aHATHN

O6béM uvacoB no popmam

OO1mas TPYI0EMKOCTh ¥ BUIIBI YU€OHOM paOOTHI 110
tmas Tpya ARLY P oOyueHus

JUCHHUIINIMHE, IIPOBOAUMBIC B PA3HBIX (I)OpMaX 0dO 0300 300

1 O6masi TpyJI0eMKOCTh AUCHUILINHBI 108

2 KonraktHas paboTa 00yJaromuxcs ¢ npenojaBarenem (1o 20
BHJIaM Y4€OHBIX 3aHSATUI) (BCEro)

AynuTopHas pabota (Bcero): 20

B TOM YHCJIC:

JICKIIMH

MMPAKTUYCCKUC 3aHATUSA, CCMUHAPbI 20

IIPaKTUKYMBbI

n1abopaTopHble paboThI

B MHTEPAKTHBHOM (hopme 4

B DJIGKTPOHHOU (hopme

BHeayuropHas pabora (Bcero): 84

B TOM YHCJIe, MHIUBUIyaJIbHAs paboTa 00ydarommxcs ¢
penoaaBareneM

MOJIFOTOBKA KYPCOBOM pabOThI/KOHTaKTHas paboTa

TpyNIoBasi, UHANBUAYaTbHASI KOHCYJIBTAIUS U HHBIE BHUJIbI 4
y4eOHOM JeSTETHPHOCTH, IPEAYCMATPHUBAIOIINE TPYTITIOBYIO
WIH UHIUBUAYATbHYIO0 paboTy 00y4aroImuxcs C
MIpenoiaBaTesieM)

TBOpUecKas pabota (dcce)

3 CamocTosTenbHas pabota 00ydaromuxcs (BCero) 84

4 TIpoMexxyTOUHas aTTecTalys 00yJaronerocs 3a4er




3. Y4eOHO-TeMaTHYeCKHI IVIAH U CO/IePKAHMEe AUCHMILIMHBI.
3.1 YueOHO-TeMaTH4YeCKH IJIAH
Tabnuma 5 - YyeOHo-TeMaTuyecKuil miiaH 3a04HOI (popMbl 00yUEeHHUS

Obmas TpynoeMKocTh 3aHsTHH (dac.) ®opma
Pyt 000 00| e
= Pasgenbl ¥ TeMbl TUCLUILIUHEI FOCTh | AyMMTODH. Ayawtop HpOMS)KyTO‘{
v (6cezo 3aHSTUSA H.3aHITHUs .
2 O SAIUTHTM uac.) | geku. npa | CPC | nex | mpa | CPC .
o1 aTTecraliuu
= KT. o. | KT. yCIIeBaeMOCT
u

Cemectp 3

I JKcnepuMeHTAIbHbIE Pedepar
HCCJIeI0BAHUS

3 Knaccudukanus, Tums u 12 12
3a/1a4u HKCIIEPUMEHTA.

Meroauka npoBeIeHHS U 12 2 10
00paboTKa pe3yabTaToB
JKCIIEPUMEHTA.

II | OcHOBBI METPOJIOTHHU U 140:010%0:17910%
MaTeMaTH4eCKO’ aIbHOE
00padoTKH pe3yIbTATOB 3a7laHue
H3MepeHHn i

16 | OcHOBHBIE IOHSATHUS U 12 12
onpeieJIeHUs METPOJIOTUH
OCHOBHBIC TIOHSTHS U 12 2 10
XapaKTEPUCTHKU
MaTeMaTu4ecKou
CTaTUCTHUKH.

III | Panrosbie KOppeJssuuu u 1%0501020:77010%
B3aMMOCBSI3U B anbHOE
neaaroru4ecKmux 3a/1aHne
HCCJIeIOBAHUSIX

17 | Koapdunuent 14 4 10
Kkoppessiuuu [lupcona
Koadppunuent 14 4 10
KOHKOpJalluu

IV | CratucTuyeckue 1%0501020:77010%
THIOTE3bI anbHOE

18 | [Tapamerpudeckue 14 4 10 3a/1aHne
KPUTEPHUU COrJacus
Hemnapamerpuueckue 12 2 10
KpUTEpUU
[IpomexxyTounas 4 3a4eT
aTTecTalus -

HNTOI'O no cemecTpy 108 20 | 84




3.2. CopeprxaHue 3aHATHI IO BUIAM Y4eOHOI padoThI
Ta6mma 6 — ConiepkaHue TUCIUILUIMHBI

Ne
/o

HanmenoBanne pasacia,
TCEMBI JTUCHUIIIIMHBI

Coz[epn(aHI/Ie 3aHATUA

Kypce 3

Cooepoicanue 1eKyuoHH020 Kypca

OIpeICTICHUS
METPOJIOTHH.

1 JKcnepUMeHTAJbHbIE HCCIIeJ0BAHUS
1.1 | Kimaccudukanms, tunbel 1 | [Tonarue sxkcnepumenTa. Kimaccudukamum 3KCrIepuMEHTOB 110
3a/1a4d HKCIIEPUMEHTA. croco0y hopMUPOBaHUS yCIIOBUH, 11O TIENISIM UCCIICIOBAHHUSI,

10 OpraHU3alNH MPOBEACHUS, IO CTPYKTYPE U3y4aeMbIX
00BEKTOB U SBJICHHIA, TI0 XapaKTepy BHEIIHUX BO3ACHCTBHIA
Ha OOBEKT U JIp. THIBI U 337a4u IKCIIEPUMEHTA. DTarbl
MPOBEACHUS IKCIIEPUMEHTA.

2 OCHOBBI METPOJIOTHH U MATEMATHYECKOH 00pa0OTKM Pe3yJIbTATOB H3MePEeHUH

2.1 | OcHOBHBIE IOHATHUS U OCHOBHBIE TOHATHS U ONpeAeIIeHUs] METPoIoruu. OCHOBHBIE

XapaKTePUCTUKU U3MEpPEHUH (Kak HH()OPMALIMOHHOTO
nponecca). Ilkansl u3mepenuii. Merponorudyeckue
XapakTepucTuku. Meroapl usmepenuit. OCHOBHbBIE
II0JIO’KEHHS TEOPUU TIOTPEIHOCTEN.

Cooepoicarnue npakmuyeckux 3aHAmul

1 JKCIepUMEHTAJIbHbIE HCCJIeI0BAHUS
1.1 | Meroauka npoBeaeHuss 1 | PaccmarpuBaroTcst kilaccupUKaluy SKCIEPUMEHTOB 110
00paboTKa pe3yabTaToB croco0y hopMUPOBaHHUS yCIIOBUH, 1O TISJISIM UCCIICIOBAHHUSI,
9KCHEPUMEHTA. 10 OpraHU3alUH NIPOBEJCHNUS, 110 CTPYKTYpe U3ydaeMbIX
00BEKTOB U SIBIICHUH, 10 XapaKTepy BHEUIHUX BO3EHCTBUIM
Ha 00BEKT U JIp.; ITAIlbl IPOBEAECHUS SKCIIEPUMEHTA,
OTIpeJIeNIeHUE U BEIOOP METOIMKHU IKCIIEPUMEHTA; pa3padoTKa
IU1aHa (MIporpamMmbl) MPOBEACHUS YKCIIEPUMEHTA;
orpezeseHue 1enei 1 3a1a4; BbIOOp METOJI0B U aHAIM3a
9KCIIEPUMEHTAIBHBIX JAHHBIX.
2 OcHOBBI METPOJIOTHH U MaTeMaTH4YeCKO0ii 00padoTKHU pe3y/JbTATOB H3MepeHHui
2.1 | OcHOBHBIE IOHATHS U [IpumeneHue mkaapl U3MEpeHui. MeTposornyeckue
XapaKTePUCTHKU XapaKTepUCTUKU. MeTonbl usmepeHnii. OCHOBHBIE
MaTeMaTU4eCKON IIOJIOKEHUS TEOPHUH NorpemnocTeil. HaxoxaeHne 0CHOBHBIX
CTaTUCTHKH. XapaKTEpUCTHK MaTeMaTU4YeCKOU cTaTUCTUKU. [locTpoeHue
BapHAIlMOHHOTO U CTaTUCTUYECKOTO psaja. ['eomerpuueckas
MHTEpIpeTaIMs pe3yabTaToOB UCCIEA0BAHNH.
XapaKTEepUCTUKH IT0JIOKEHUSI BAPUALIMOHHOTO psfa.
XapakTtepuctuku paccenBanus. [lonstue ko dunnenrta
JETEPMUHALMHN. DOMIIMPUIECKOE KOPPEISILIMOHHOE
otHomeHue. Koo dunuent Bapuanuu. Toueunsle u
UHTEPBAJIbHBIE OLIEHKU. JloBEpUTEIbHBINA HHTEPBAIL.
3 PaHrosbie KOppe/siiii M B3aMMOCBSI3H B IIeJarOrM4eCKMX HCCJIeJ0BAHUAX
3.1 | Koappuuuent Boruncnenue ko3 duirienTa paHroBoi KOppesIyH.
koppemsinuu [Inpcona. Omnpenenenne xapakrepa U cuibl CBA3H. CTaTucTudeckas u
KOppEJSIMOHHAs 3aBUCUMOCTb. PaHkupoBanue.
Koadduunent koppensauuu Crnupmena. Koadpduuument
Koppessiuuu IIupcona.
3.2 | Koo duuueHt Brruucnenue koa¢puiiienTa paHroBoi KOppessiiuu.
KOHKOpJIAIUH. Kogapuanus. Bei6opounslii ko3¢ GULUEeHT KOppesuuu.

Koppensiimonnsle Matpuibl U rpagsl. Onpenenenue
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Ne | HaumenoBanue paszaena,
Coneprxkanue 3aHATUA
/Tl | TeMbI AUCUUILIIMHBI
B3aMMOCBSI3U HECKOJIbKHX BennunH. Koappurment
KOHKOpJIAIMH.
4 CraTucTuyecKue runore3bl
4.1 | Ilapamerpuueckue Kpurepun cornacus. IloHsiTHE CTaTUCTHUYECKOM THIIOTE3BI.
KPUTEpPUU COTJIacus Ommbku mepBoro u BTOoporo pona. Kpurepuii CrthroneHTa.
Kpurepuii kpamepa-Yamua. Kpurepuit @uiuepa.
4.2 | HemapameTrpuueckue Kpurepuit [Tupcona. [IpoBepka HOPMaJIbBHOCTH
KpUTEPUU pacupenenenus. Kpurepuit  ManHa-Yutau.  Kpurepui
Kosnmoroposa-CmupHoBa.
4.3 | Henapamerpuueckue Kpurepnii Buikokcona. Kpurepuit 3HakoB. Kpurepuit
KpUTEPUHN Maknamapsl. Kputepuit  Kpyckana-Yomnuca.  Kpurepuit
@punmana. Kpurepuii [lenxa.
[IpomexxyTouHast aTTecTauus - 3auem

4. HOpH}IOK OLCHUBAHUA YCIICBACEMOCTH U C(l)Ole/lpOBaHHOCTI/l KOMHeTeHIII/Iﬁ

o0y4yarouerocs B TeKyLiei u NpoMe:;KyTOYHOM aTTeCTalMu.
I[JI?I MOJ0KHUTEITbHOM OLICHKHU I10 pE3yJibTaTaM OCBOCHUA OUCHUITINHBI O6y‘-IaIOIIICMYC$I
HEOOXOJIMMO BBINIOJIHUTh BCE YCTAHOBJICHHBIC BHJIBI yueOHOW paboThl. OIeHKAa pe3ysIbTaToB
paboTel oOy4Jaromierocs B 6ayuiax (1o BUaM) MpUBEACHA B Ta0HUIe 7.
Tabnuua 7 - bamibHO-peUTHHTOBAsI OIICHKA PE3yJIbTATOB YUSOHOH paObOThl 00YYArOIIUXCS

no BuzaM (bPC)
VYyebnas Cymma |Bugsl u pesynbtathl |OlIEHKA B aTTECTAIlUU bambr
pabota (BubI) |0auIoB |yueOHOM paboThI (17 nenenp)
Texymas 80 JlexumonHsle 2 0banna mnoceuieHue | 0-2
yueOHas 3aHATUS (KOHCTEKT) |JIEKIMOHHOTO 3aHATHUS
pabora B (1 3anmsTHs)
cemecTpe IIpakTHueckue 2 0ann - noceuieHue 1 4-33
(ITocemenue 3aHATHA (OTYET O IIPAKTHYECKOTO 3aHATHUS
3aHATHUM 110 BBITIOJIHEHUU 3 0as1a — noceueHue 1 3aHATus u
pacnucaHuio u nabopaTtopHoOi CYIIECTBEHHBIN BKJIA]l HA 3aHATHH B
BBITIIOJIHEHUE pabotsr) (11 paboTy Bcell TpyIb
3aJlaHui) 3aHSTHUSL).
KoHnTponbHbIe 3a onny KP ot 7 no: 21-30
pabotsl (3 pabotsl) |8 6annoB (BbimoaHEHO 51 - 65%
3aJIaHH )
9 6a110B (BBITIOITHEHO 66 - 85%
3aJJaHui)
10 6aanoB (BeimosHeHO 86 - 100%
3aJIaHHI )
Pedepar (mo 1 7 6a1J10B (IOPOTOBOE 3HAUCHNE) 7-15
paszneny) 15 6as10B (MakcUMalIbHOE
3HAYEHHE)
Hroro no rexkyuiei padore B ceMecTpe 32-80
[Tpomexxytoun (20 Tecr. 10 6asna (MOporoBoe 3HAYCHHE) 10-20
as aTrecTanus 20 6a/10B (MaKCUMAJIBHOE
(3auer) 3HAYEHHE)
HToro no npoMeKyro4Hoi arrecranuu (3adery) 20 6amioB
CyMmapHasi olleHKa 110 JMCHUILIMHE: Cymma 6asioB TeKyIIeld U MpoOMexXyTOUYHON
aTTecTalnn 51 -100 6.




5. MarepuaJIbHO-TeXHHYECKOe, TMPOrpaMMHOe M Yy4eOHO-MeTOoAHYecKoe

o0ecneyeHue JUCUMUIJIMHBI.
5.1 YueOnas aureparypa
OcHoBHasi yueOHas1 IuTEpPaTypa

1. Jlememko, b. 0. Craructuueckuil aHaau3 JaHHBIX, MOJIETUPOBAHUE U HCCIEAOBAHUE
BEPOATHOCTHBIX 3aKOHOMepHOcTel. KommbroTepHbIli moaxon [DIeKTpOoHHBIM pecypc] :
monorpadus / b. 0. Jlememko [u np.]. — DIeKTpOHHbIE TEKCTOBBIE NaHHBIE. — MOCKBA :
NH®PA-M, 2015. - 890 c.- Pexxum noctymna: http://znanium.com/catalog/product/515227 .

- 3ari. ¢ 3KpaHa
2. Carpee, [I. W. OcHOBBI Hay4yHBIX WCCIEAOBAaHUM, OpraHU3AIUS
JKCIIepUMEHTa [DIIeKTpOHHBIA pecypc| : ydeOHoe mocodme / /.

U IUIAHUPOBAHHUE
. CarmeeB. —

DJIeKTpOHHBIE TeKCTOBbIE NanHble. — Kazanpb : KHUTY, 2016. — 324 ¢. — Pexxum noctyna:

https://e.lanbook.com/book/101880 — 3ari. ¢ skpaHa.
JonmosiHuTeIbHAS YUeOHAasI JIUTEpaTypa

1. KpsneB, A. B. MaremaTnueckue MeToJbl 0OpaOOTKM HEONPEICICHHBIX JIaHHBIX
[DnexTponHsbIii pecypc] : moHorpadus / A. B. Kpsiues, I'. B. JIykuH. — DneKTpoHHBIC
TEeKCTOBBIE JaHHbIe. — MockBa : @usmariur, 2006. — 216 c¢. — Pexum npocrymna:

https://e.lanbook.com/book/59439. — 3ari. ¢ skpaHna.
2. Ocwunosa, C. N. Matematuueckue METO/IbI B

neaarorndcCKux

UCCIIEIOBaHMSIX [DNeKTpoHHBINH pecypc]| : yueOHoe mocodue / C. M. Ocunosa, C. M.
byrakoBa, T. I'. [Jynunen, T. b. lllaunoBa. — DieKTpOHHbIE TEKCTOBHIE JAHHBIE. —

Kpacnospck : Cub. denep. yu-t, 2012. - 264 c. -
http://znanium.com/bookread2.php?book=442057

Pexum  nmocryna:

3. bappacos, C. A. T'ucrorpammsl. Kputepun ontuManbHOCTU [DIEKTPOHHBINA pecypc] :

monorpadus / C. A. bapmacoB ; TroMmeHckmii roc. yH-T, IH-T MaT. ¥ KOMII. HayK. —
DNEeKTPOHHbIE TEKCTOBbIE NaHHbIe. - TtomeHsb : TioM['Y, 2014. - 96 c. - bubnuorp.: c. 94-
95. - Pexum nocryna: https://icdlib.nspu.ru/view/icdlib/5087/read.php. - 3ariu. ¢ skpana
[TatponoBa, H. H. Cratucruueckne MeToAbl B  IICHUXOJOrO-NEJATOTMUECKUX
UCCIIeIOBaHMAX [DNEeKTpOHHBIN pecypce]| : yuebHoe mocobue / H. H. IlatponoBa, M. B.
[ITabanoBa; MunuctepcTBo oOpa3oBanus 1 Hayku Poccuiickoii denepannu, GenepanbHoe
roCy/1apCTBEHHOE aBTOHOMHOE o0pa3oBaTesnbHOE yupexeHue BBICILIETO
npodeccuoHanbHoro  obpasoBanusi  CeBepHbli  (ApkTuueckuil)  (enepaibHbIN
yHuBepcuteT M. M. B. JlomoHOCOBa. - DeKTpOHHBIE TEKCTOBBIE JaHHBIE. - ApXaHTeIbCK
HIIL CADY, 2013. - 203 C. — Pexxum JloCcTyIma:
http://biblioclub.ru/index.php?page=book&id=436382. - 3arm. ¢ skpaHa
I'opnau, B.A. Teopust BepoATHOCTEH M MaTeMaTHYecKash CTATHUCTHKA [DJIEKTPOHHBIN
pecypce] : yueOHO-mMeTonuueckoe nocobue / b.A. T'opnay. — DneKTpoHHBIE TEKCTOBHIE
nanaele. — Cankr-IlerepOypr : Jlawp, 2013. — 320 c. — Pexum pgoctyna:
https://e.lanbook.com/book/4864. — 3ari. ¢ skpana.

5.2 MartepuajibHO-TEXHHYECKOE M NMPOrpaMMHOe o0ecnieyeHne JUCIUNINHBI.

216 AyauTopusi METOAMKH MaTeMaTH4eCKOr0 Ppa3BHTHS W O0y4eHHs
MaTeMaTuke YuyeOHas ayJuTOpHUs ISl MIPOBEACHUS 3aHSITHHA JIEKIIMOHHOTO
TUIA, CEMHHApPCKOro (MPaKTHUYECKOro) THMA, s TPYNIOBBIX U
WH/IMBUIYATBHBIX KOHCYJIBTAIMNA, TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOM
aTrecTanuu (MyJIbTUMEIUITHA)

Cnenuaau3upoBanHas (yueOHasi) MmeOesib: JOCKa MejoBas, Kadenpa,
CTOJIBI, CTYJIbSI

OOopynoBanue Js MNpe3eHTAllMH Y4YyeOHOro MarTepHaja: JI0CKa
UHTEpPAKTHBHASA, KOMIIBIOTEp IIPENoAaBaTesii ¢ MOHUTOPOM, IPOEKTOp,
aKyCTHUYeCcKas CUCTEMA, dKpaH

O0OopynoBaHMe: TUJAKTHUECKUE UIPbl, HAOOPHI ITUGP

654027,
Kemeposckas
obnacts - Kysbacc, r.
HoBoky3nenk, mp-kr
[Muonepckuii, n.13,
mom. 1
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http://znanium.com/catalog/product/515227
https://e.lanbook.com/book/101880
http://biblioclub.ru/index.php?page=book&id=436382
https://e.lanbook.com/book/59439
http://znanium.com/bookread2.php?book=442057
https://icdlib.nspu.ru/view/icdlib/5087/read.php

Hcnoandyemoe mporpammHoe obecneyenne: MS Windows (Microsoft
Imagine Premium 3 year no cyonunensnorHomy goroopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBob60oaHO pacmpocTpansemMoe
I10), antuBupycnoe I[IO ESET Endpoint Security, nunenzuss NeEAV-
0267348511 mo  30.12.2022 r1.; Mozilla Firefox (cBoOomHO
pacupoctpansemoe [10), Google Chrome (cBOOOJHO pacmpocTpaHsIeMoe
I1O), Opera (cBobogHo pacmpoctpansemoe [10), Foxit Reader (cBobomno
pacnpoctpansemoe 110), WinDjView (cBob6omno pacmnpoctpansemoe [10),
SAunexc.bpaysep (oredecTBeHHOE cBOOOAHO pacnpocTpansemoe 110).
HNurepHer ¢ o6ecniedenuem gocryna B IMOC

303 KoMnboTepHbIii Ki1ace YueOHast ayAUTOPUs 1JIsl IPOBEACHUS 3aHATUN
CEMHHAPCKOTO (MPaKTHYECKOTO) THIIA, JUIS TPYMIIOBBIX U HHIUBUIYTBHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJIA M TPOMEXKYTOYHOH aTTeCTallUH
(MyIbTHMETIUAHAS )

CneuunanusupoBaHHas (yyeOHas)) MeOesb: JOCKa MeJ-MapKep, CTOJIBI
KOMITBIOTEPHBIE, CTYJIbs

OOopynoBanue JJs Tpe3eHTAUMM Y4YeOHOr0 MaTepHaja: HOYTOYK
IperoiaBaTesi, SKpaH, IPOSKTOP

OO0opynoBaHme: KOMIIBIOTEPBI ¢ MOHUTOpaMu — 11 mT.

Hcnoab3yemoe NPOrpaMMHoe o0ecneyeHue: MSWindows
(MicrosoftlmaginePremium 3 year mo CyONHMIIEH3HOHHOMY JOTOBOpPY Ne
1212/KMP or 12.12.2018 r. mo 12.12.2021 r1.), Sugexc.bpayzep
(oredectBeHHOE cBOOOAHO pacmpoctpansemoe I10),Firefox 14 (cBoGomHO
pacnpoctpansiemoe [10),0Opera 12 (cBobomno pacnpoctpansemoe I10),
LibreOffice (cBoGomHO pacmpoctpansemoe I10), FoxitReader (cBoGomHO
pacnpoctpansiemoe [10), AdobeReaderXI(cBoGomHo pacmpocTpaHsiemMmoe
[10),WinDjView(cBo6oaH0 pacnpoctpansemoe [10)

HNuTtepHer ¢ obecneyennem gocryna 8 IUOC

654027,
Kemeposckas
obmactsk - Ky30acc, T.
HoBoky3Henxk, mp-KT
[Muonepckumii, n.13,
oM. 2

5.3 Cospemennbie npogeccnoHaabHbie 0a3bl JaHHBIX M MHGOPMAIMOHHBIC CIIPABOYHbIC

CHCTEMBI.
Hepeuens CIIB/l u UCC no pucuumninue

1. OOwmepoccuiickuii MaTeMaTudeckuii mopran (MHGOpMalMOHHAs CUCTEMA) -

http://www.mathnet.ru/

2. Hudopmarnmonnas cucrteMa «EnnuHoe OKHO J0CTyna K 00pa3oBaTelbHBIM pecypcamy -

http://www.window.edu.ru.
3. Mathcad-cripaBo4HHK 110 BBICIIIEH MaTEMaTUKE —
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

4. HHTepHeT-nopTal UCCIeI0BaTeNIbCKON IedaTenbHOCTH yuanuxes “VccnenoBarens. Ru” -

http://window.edu.ru/resource/540/39540

6. Unble cBeleHus U (MJIM) MaTepHaJIbl.
6.1. IlpuMepHbIe TeMBbI NMCbMEHHBIX Y4eOHBIX padoT

Temwt pechepamos
OCHOBHBIE METO/BI HAYYHBIX MCCIIEA0BAHUN.
MatemaTuueckre METOIbl B UCCIIEIOBAaHUX.
OCHOBHBIE MOJIOKEHUS TEOPUH ITOTPEIIHOCTEM.
XapakTepUCTUKH CIIy4aiHbIX BeIU4nH. OyHKIMSA pacrpeneneHus.
Pacrnipenenenust ciyyailHbIX BEJIMYMH.
MeTob! MIIaHUPOBAHUS SKCIIEPUMEHTA.
Opranuzanys u CTpyKTypa MeJarorudeckoro UCClIe0BaHMs.
CucTeMHBIH MOAX0/T B IEIarOrHY€CKOM UCCIIEJOBAaHHH.

NN R WD
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9. MeToabl SMOIUPUYECKOTO UCCIIEIOBAHUS U UX BUJIBI.

10. MaTteMaTuuecKkue METOILI B IIETArOrM4eCKUX UCCIEIOBAHUIX.

11. MeTo/1bI OLICHUBAHUS [TAPAMETPOB paACIIPEACIICHUM.

12. TlpumeHeHne HEMapaMeTPUICCKUX KPUTEPUEB COTIIACHS.

13. Tlopsiiok MpoOBEpPKU TMIIOTE3 O COTJIACHH,

14. Kpurtepuu npoBepKH OTKIOHEHUS paclpeiesieHUs OT HOPMaJIbHOTO 3aKOHA.
15. UccnenoBanue KpUTEpUEB IPOBEPKU CIIyYallHOCTH U OTCYTCTBUS TPEHAA.
16. Cucrema CTaTUCTUYECKOTO aHAJIM3a OJJHOMEPHBIX HAOJI0ICHUH.

6.2 Tembl HHAUBUIYAJIBHBIX 321aHUI
1. UnuaguBuayaabHoe 3aganue Nel: Maremaruuyeckass o0padoTka mnexarorn4eckoro
HCCJIeIOBAHNS
Tewmsr:
1.1 OcHOBHBIE NOHATHS U XapaKTEPUCTUKU MaTEMAaTUYECKOW CTaTUCTHKU.
1.2 KoppensiimoHHOE OTHOILICHHUE.
1.3 JloBepuTenbHBIN HHTEPBAIL.
BapuanTt (00pa3en):
3asanue 1.
A) CocTaBUTh BapUAIIMOHHBIN A paclpeleIeHHUS.
b) CocTtaBuTh cTaTUCTUUECKUN PsiA paclpeaeeHusl.
B) ITocTpouTh MOIUTOH OTHOCUTENBHBIX YaCTOT.
I') IToctpouth quarpammy (1 OTHOCUTENBHBIX 4aCTOT).

3 15|18 (10]0
4 1219 |7]|3
516110 8 |2
0241|913
6|7 1106 | 4
3amanue 2.

A) CocTaBUTb UHTEPBAJIBHBIN psJ paclpeesIeHUs, BbIIEIUB 6 TPy ¢ paBHBIMU MHTEpBaJIaMH.
b) IlocTpouTh rHCTOrpaMMy pacipeeseHusl.
23 48 54 42 83
43 58 73 67 99
25 84 64 86 100
85 80 74 73 94
48 21 87 43 58
21 33 48 54 59
3azanue 3.

B tpex knaccax «A», «b» u «B» npoBoauiiack KOHTpoJibHas padoTa 1o mareMaTuke. B kimaccax
yuutes ot 20 1o 35 yenoBexk.

1. Jlns kakmoro Kiiacca HaWTH BRIOOPOYHOE cpeHee XB.

2. Jlns Kaxaoro Kjiacca HAUTH MEeIUaHY.

3. Jns KaxXaoro Kiacca HaTH MOy .

4. HaiiTu BBIOOpOYHOE CpeHEE M0 TPEM KilaccaM JIByMsl CIIOCOOaMHu.

5. Haiti Duexrpyn, Denyrpurpyn, Deniop IO BCEM TPEM KJIACCAM.
[TpoBepuTh B3aUMOCBS3b MEXKY OOIIEH AUCIIEPCUEH, BHYTPUTPYIIIOBOM U MEKIPYIIIIOBOH.

2| 3 145

«A» [ 10| 7 4 |5

«b» | 6 8 716

«B» |10 10 | 1 | 8
3aganue 4.

OnpenenuTts B KaKOH cTeneHu ycnemHocTs caaun EI'D 3aBucut ot npoduis kiacca. OnpenennTh
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KO3 PHUIMEHT JeTepMHUHAIINH; SMIUPUIECKOE KOPPEIALIMOHHOE OTHOILICHHE.

poguan | ot | nen | oenrs

O0mieo0p. 50 15 9,30

I'ymanur. 66 23 12,8

Ecr.-reorp. 77 25 10,6

®u3.-mar. 80 25 8,5
3ajanue 5.

B Tabnuie npuBeaeHbl pe3yabTaThl TECTUPOBAHUS 110 OIPEIEICHHON METOTUKE.
- MoXHO 1M TPOBOAUTH SKCIIEPUMEHT € JAHHOM TPYMIION?
- Haiitu koaddunueHT Bapuanum.

1 2 3 4 5 6 7 8 9 10
100 |1 101 1103|1105 107 | 110 112|113 | 115|120
3amanue 6.

[TycTh U3BECTHO cpeHEee KBAAPATUUECKOE OTKJIOHEHHE HOPMAIBHO PACpeIeJICHHOTO MPU3HAKa
X reHepalibHOI COBOKYMHOCTH, 00beM BBIOOPKH U BBIOOpOUYHOE cpenHee. HaliTu noBeputenbHbIi
WHTEpBaJ IJI1 OLUEHKA MaTEMAaTUYECKOTO OKUJaHus a , ecid o = 0,9.

o=6
n=2.81
x, =12

Panrossnie B3aHMOCBSI3H

2. UnpuBuayaabHoe 3aganme Nel: B

neJaroru4ecKux uccjaeT0BaHusX
Temsl:
6.3 KoadpummeHTs! KOppemsium.
6.4 KoappumreHT KoHKOpIaIuu.
Bapuaur (o0pasen):
3aganue 1.
OnpenenuTh XapakTep U CHITy CBSI3U MEXIy pe3ysibratamu EI'D mo MmaremaTuke
busMKe, UCTIONIb3YS JaHHbBIE TAOIHIIBL.

KOppeJsillii U

Yuyenunk 1 23| 4 (5|6 |7 8|9 |10{11|12|13 |14 15

MartemaTuka | 100 | 95 |87 | 85 |71 |69 |68 | 65|62 |58|53|49 (44|36 31

dusuka 80 [ 69|71 |100 |97 |55|50 (47|77 |85(37|44|33|52]| 60
3amanue 2.

OnpenenuTb XapakTep U CHITy CBSI3U MEX]y OLEHKaMH B IIPOBEIECHHBIX KOHTPOJIBHBIX padoT 1o
MaTemMaTuke MW (¢u3MKe (HATH BBIOOPOYHYIO CpPEIHIOW, KOBApHALMI0 U KO3()PHUIMEHT
KOPPEJISILIIHN).

OueHkKa o MaTeMaTuKe
Ouenka no pusunke 2 3 4 5
2 1 2 1 3
3 3 4 - 5
4 4 2 2 -
5 1 1 - 1
3aganue 3.
[TocTpouTh KOPPENSUMOHHYKD MATPHUILy PAHTOBOM TMOMAPHOW CBSI3M PE3YJBTATOB TPEX
TecTupoBaHui 15 crygeHToB. Pe3ynbTarhl  paHKMpPOBaHUS TECTHUPOBAHMS  CTYJCHTOB
MIPEICTABJICHBI B TAOJIHIIE.
TZCT 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
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(paur)
Tect
B 15 1 5 14 7 6 2 8 11 3 4 10 9 12 | 13
(panr)
Tect
C 13| 14| 2 11 | 10 | 12 1 9 15 3 5 6 4 7 8
(panr)
3amanue 4.

Hroru EI'D no 4 mpeameram (cpenuuii 6amt 3a 2012 rog mo pernony A) npuBEACHBI B TAOIHIIC.
A) Omnpenenuth Kak CBA3aHbl yCIEXd IO BceM 4 mpeaMeraMm, paccyuTarbh KodhduiueHt

KOHKOpJIAIUU.
b) Paccuurats k03¢ dunment koppensiuu CiupMeHa, COCTaBUTh KOPPEISLIMOHHYIO MATPHUILY.
eamer | Pycckuii A3bIK MaremaTuka Pusuka HNudopmaruka

ropoj (0anabI) (0anabI) (0as1B1) (0assibI)

b 61,34 59,39 43,74 54,83

B 65,00 61,39 48,99 51,39

r 60,15 48,81 39,91 35,54

| 59,81 47,71 41,51 35,58

E 55,01 51,14 59,16 61,01

KX 54,16 54,18 60,09 61,15

3 58,17 39,83 35,15 42,21

n 49,17 40,04 30,17 43,44

7 WuauBuayajabHoe 3aganne Ne3: CTtaTucTHYeCKHe TMIOTE3bI

TeMmpr:

7.2 TlapameTpHuecKue KpUTEPUH COTIIACHUS.

7.3 HenapameTpuueckue KpUTEpHH.
Bapuanr (o0pa3en):
3ananue 1.
A) Ucnons3ys t-kpurepuit CTbro/I€HTa, IPOBEPUTH I'MIIOTE3Y O HECYIIECTBEHHOCTH pa3nyuil B
CpPEIHUX 3HAUEHUSAX CTPECCOYCTOMUMBOCTH yuuTens u maxrepa. [Ipu yposue 3Haunmoctu 0=0,1,

nl=31, n2=32.

b) Ilpumenuts kputepuii Kpamepa - Yanua.

B) IlpumeHuTh KpuTe

Ne Y4yureasb IlaxTep
1 17 22
2 22 23
3 20 20
4 21 21
5 21 19
6 15 22
7 16 20
8 17 24
9 17 26
10 18 21
11 22 24
12 24 25
13 23 25
14 27 21

uii @uwepa, npu 0=0,1.
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15 25 22
16 25 22
17 17 27
18 18 20
19 18 21
20 20 18
21 19 18
22 20 19
23 25 19
24 23 20
25 17 25
26 19 23
27 19 23
28 24 21
29 23 24
30 25 18
31 23 17
32 - 16
3amanue 2.

Cpenu CTyA€HTOB, MaruCTpoB W aCIUPAHTOB B TEUEHHUE JIBYX HEENb MPOBOIWICS OMpPOc 00
YAOBIETBOPEHHOCTH TMHTAHUEM B CTOJOBOM. MOXXHO 1M CUWTaTh, 4YTO OJMIHMPUYECKOE
pacmpenelieHne Ha IEepBOMl  HeAeNe  HUCCIENOBaHUS  COIJIacyeTcss C  SMIIMPHYECKUM
pacmpeieieHueM Ha BTOpPOM HeAeNe WCCIeNOBaHUs, T.€. CTPYKTypa YAOBIETBOPEHHOCTU
OTBETaMHU OOYYarONIMXCS COXPAHWJIACh B TE€UYEHUE JAHHOTO BPEMEHH? YPOBEHb 3HAYUMOCTHU
pased 0,05.

Yucio Yucio
YIOBJIETB. | YIOBJIETB..
Kypcst NUTAHHEM | MUTAHHEM
Ha 1-oii Ha 2-oii
Hegese Henese
1 29 37
2 37 29
3 40 39
4 40 40
5 39 45
MarucrpaHTsl 50 40
AcnMpaHTBI 45 50
3ananue 3.

B pesynbTare BpIOOpOUHOrO 00CieI0BaHUS CTaka pabOThl yuuTesned MHPOPMATHKU B IIKOJIaxX
ropojia MoJy4eHsl cielylollue AaHHble, IPeCTaBIeHHbIe B Ta0nuie. BeIICHUTSH, sBiISETCS 1
pacrnpenenieHrne ctaxa paboThl HOpMAIBHBIM Ha ypoBHE 3HauMMOCTH 0=0,05.
Crax
padoThI
Yucio
yuuresei 17 9 10 7 11 13 15 25
3ananue 4.
[TpoBeneHne MTOroBOM KOHTPOJBHOW paboThl Mo (us3uke B cpeaHel o01eoOpazoBaTeIbHON
HIKOJIE JJAJI0 cieaylouie pe3yiapTaTsl no 10-0annpHOM miKane JUis Kiacca, oOydarolerocs mno
TpaguMoHHON cucteme (8 «A») m Kkiacca, oOywaromerocss no cucreme «Pa3BuBarorniee

0-4 4-8 8-12 12-16 | 16-20 | 20-24 | 24-28 | 28-32
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oOyuenue» (8 «b»), nmpeacraBnenHsie B Tadbnuie. OnpenenuTe ¢ MOMOIIbI0 Kputepus MaHHa-
YuTHH, npeBocxoadT Ju yuauecs 8 «b» yudamuxcs 8 «A» 1Mo ypoBHIO 3HaHUI 110 pU3UKeE.

YYEHUK 8 «A» | 8 «b»
1 5 7
2 3 3
3 10 4
4 10 5
5 4 6
6 7 8
7 6 9
8 5 10
9 4 10
10 3 9
11 10 8
12 9 7

13 8 6
14 - 4
3ajanue S.

[Tpu u3yuyeHU aKTUBHOCTHU CTYJIEHTOB HA MPAKTUYECKUX 3aHATHUAX ObUIM I1OJIyUYEHBI PE3yJIbTATh

JUIA BKCHepHMCHTaﬂbHOﬁ n KOHTpOHLHOﬁ rpynmi, HnpuBCACHHBIC B Ta6n1/1ue. OHpe,Z[eJII/ITL

C

ucnosp3oBaHueM kputepus Konmmoroposa-CMUpHOBA SIBISIFOTCS JIM 3HAUUMbBIMH PA3IUYUSI MEXKIY
KOHTPOJIbHOM M 3KCIIEPUMEHTAIIbHON rpynnamu?

YPOBEHb YacToTa B IKCIIEPUMEHT. 4acToTa B
YCBOCHUS rpynmne (4eJ.) KOHTPOJILHOM rpynime (4eJ.)
XO0po1Io 107 95
NPUOTH3UTEIBHO 110 55
IJIOXOM 50 129
00beM BBIOOPKH 267 279

3ananmue 6.

OHpeI[eJ'II/ITB 3HaAYUMOCTD pastqHﬁ HU3MCHCHUA BBIHOCIMBOCTH YYalllUXCAd OT q)H3quCKOﬁ

Harpy3ku. [I[puMeHnTh K

utepuil Busikokcona. Yposenb 3HaunmMoctu paset 0,05.

H3MepeHue 10
IKCIEePUMEHTA

6

7

9

8

11

10

13

1211415 | 7

15

n3MepeHue nocjie
IKCIEePUMeEHTA

13

10

14

15

7

919 |11]12

10

3amanue 7.

B Tabnuue npuBeneHbI pe3yNbTaThl YPOBHS 3HAHMN OOydaroIIMXCsl Ha KypcaxX MOBBIIIEHUS
kBanmuukanuyd. OnpefenuTh SBISACTCS JIM HM3MEPEHHE YPOBHS CTATUCTHYECKH 3HAYMMBIM.
ITpumeHuTh KpuTEpHi 3HaKOB, 0=0,05.

YPOBEHB SHAHMW| 1 | 55 | 37 1 38 |28 (30140 139125126131 137129122121
10 Kypca

YPOBCHDB SHAMHUM) 30 | 59 | 28 | 27 [ 40 | 40 | 35 [ 37 |38 | 28 | 29 | 30 | 35 | 34 | 21
1mocJje Kypca

3aganne 8.

B mkose mpoBeeHo npo6Hoe TecTupoBanue 1o nHpopmaruke B popme EI'D Bo BTOpOIt U TpeTheit
yeTBepTH. MOKHO JIM CKa3aTh, 4YTO BBINOJHEHUE TECTOBBIX 3aJaHUM y4alllUXCs U3MEHWIOCH
cymectBeHHO? Mcnonbs3zoBaTe kputepuit Maknamapsel, 0=0,05.
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2 TeCTUPOBAHHUE

CnpaBujanch He cnpaBuiinch
1 TectupoBanme CnpaBuinch 35 20
He cnpaBuiuce 32 40
3ananue 9.
OnMHAKOBBl JIM BO3JCHCTBUS MEAATOTHYECKOTO SKCIEPUMEHTa Ha MIIAJIIUX M CTapLINX
HIKOJbHHUKAX, YYMTENEeH [0 [OKa3aTelsM ICHXOJOTMYECKOM  3alUINEHHOCTH  IOCIe
skcnepumMenTa. Ilpumenuts kputepuu Kpyckana-Yommuca, 0=0,01.
IToxa3arenn
3aIMIIEHHOCTH 2 3 4 5 6 7 8 9 10
Ne
MIL.LIIKOJBHUKH | 2,5 3.8 25 1261 25 2,5 2,5 33 3,1 33
Cr.mkoabHuKH | 2,6 2,5 3,8 12,6 | 25 2,6 3,3 2,7 2,8 2,8
Yuurens 2,7 2,9 42 141 ] 39 2,9 3,1 3,2 33 4,3
3ananue 10.

5 y4yammxcs uccienyroTcs mo 4 tectam. SIBISIOTCS M pe3ysbTaThl TECTHPOBAHMS CITyYaiHBIMU?
[Tpumenuts kputepuii Ppuamana, a=0,05.

Ornenka B 0aJu1ax

Ne ucnpIT. TecT A Tect B Tect C Tect D
1 2,8 3,1 3,5 3,7
2 3,1 2,6 2,1 2,9
3 1,7 3,9 3,2
4 3,4 3 4 3,1
5 2,7 3,7 2,1 2,7
3amanue 11.

YCTaHOBJ'ICHO, YTO UCHBITYEMbIC OTHOCATCA K HaKa3aHUAM, KOTOPBIC COBCPUIAOT 11O OTHOIICHUIO
K UX OC€TAM PAa3HbIC JIIOJU IMO-Pa3SHOMY. OHpGI[GJ'II/ITI) TCHACHLIUIO COrjlacusl O JOIMYCTHUMOCTHU
HaKa3zaHUg 110 pe3yJjibTaTaM OLCHKHW B ICHXOI'CHHOM 3KCICPUMCHTE C IMOMOIIBIO KPUTCPUI

Ietimxa, 0=0,01.

HcnbiTyembre 1

6 7 8

9

10 11 12

"a cam 3
Haka3biBaw' 1

4 2

2 2 3 8

""0al0ymka 1
Haka3biBaet'" 2

"yunresb
Haka3bIBaeT" 3

6.3 IlpumepHble BONPOCHI M 3aaHUA / 321a4M JIJIsl IPOMEKYTOUYHOI aTTeCTANUM
Tabnuia § - [IpumepHbIe TeOpEeTUUYECKUE BOIIPOCHI M MPAKTUYECKHE 33/1a49H K 3a4eTy

Pasznennl u TeMbI

IIpumepHbIe

TECOPETUICCKHEC BONIPOCHI

IIpumepHbIe NpakTHUYECKHE 321aYH

2 cemMecTp

1. DkcnepruMeHTAJIbHBbIE HCCIIEIOBAHNUS

1.1 Knaccuduxarus,
THUIIBI U 3aa4U
IKCIIEPUMEHTA.

1.IlonsiTHE DKCHEpPUMEHTA.

Knaccudukamnmm

HKCIIEPUMEHTOB 110 CIIOCO0Y
dbopMUpOBaHUS YCIOBUH, IO

1. CoctaBuTh CXeMy Ki1acCU(pHUKAIIH
AKCIIEPUMEHTATBHBIX UCCIICIOBAHHH.
Bb1ienuth TUITBI 9KCIIEPUMEHTOB,
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LEISIM  HMCCICIOBAHMS, IIO0
OpraHu3alu  MPOBEICHHUS,
M0 CTPYKTYypE H3y4aeMbIX
00OBCKTOB H SBJICHUM, II0

UCIIOJIb3YEMBIX B TEIarOTHYECKIX
UCCIICIOBAHHSIX.

2. ChopMynupoBaTh dTAIbl MPOBEACHUS
MEeIarOrMYecKoro AKCIepUMeHTa (Ha

XapakTepy BHEITHUX | KOHKPETHOM IIPUMEpe C y9acTUEM B
BO3JICHCTBUII Ha OOBEKT M | HKCIEPUMEHTE ABYX IPYIII, OJHA U3
Ip. KOTOPBIX 00ydaeTcs 1o
2. Tumel w®  3amayd | SKCIEPUMEHTAIBHOU pOrpaMme, a BTopas —
IKCIIEPUMEHTA. 10 TPAIUIIMOHHOM ).
3.9Tanbl MIPOBEICHUS
HKCIIEPUMEHTA.
1.2 Metonuka 4.Onpenenenre W BBIOOD | 3. PazpaboTaTh METOAMKY MPOBEICHUS
MIPOBEJICHUS U METOIUKH  DKCIEPUMEHTA. | IEAAroru4ecKoro SKCIIepUMEHTa U IUIaHa
o0OpaboTka 5.Pa3pabotka IUTaHa | €ro MPOBEJEHUsI Ha KOHKPETHOM IIpUMEpE C
pe3yJIbTaToB (mporpamMmbl) TIPOBEACHUS | YYaCTHEM OJHOU TPYIIITBI YIAIIUXCs,
JKCIIEPUMEHTA. HKCIIEPUMEHTA. CpaBHHBAsl YPOBEHb 3HAHHM 110
6.0Onpenenenue 1ened U | GOPMUPYIOIIETO IKCIIEPUMEHTA U TTOCIIE
3amady. BwiGbop MeTonOB | HETO.
oOpabotkn u  aHanmsa | 4. OnpenenuTsb Ledb U 3a1a4u
AKCIIEPUMEHTATBHBIX MeAarornyeckoro ucciaenoBanus (Ha
JAHHBIX. pUMepe U3 MPEIbIIYIIEro MyHKTa) U

BBIOpaTh METOABI 00PabOTKH PE3yIbTaTOB
IKCIIEPHMEHTA.

2. OCHOBBI METPOJIOTHH M MATEMATHYECKOI 00pa00TKH pe3y1bTATOB M3MepeHuil

2.1 OcHOBHEBIE

7.OCHOBHBIE TIOHATHUS WU

5. IlepedynciuTh OCHOBHBIE THIIBI KA

TIOHSTHS U OTpezieNieHUsT METPOJIOTUU. | U3MEPEHUI U ONPEEIUTh UX IPUMEHEHHE B
onpeneaeHus 8.OcHOBHbBIE MeJarOrHYECKUX UCCIICIOBAHUSIX, TPUBECTH
METPOJIOTHH XapaKTEePUCTUKU MPUMEPHI.

U3MEPEHUIN (xax | 6. ChopMynIupoBaTh OCHOBHBIE MTOJIOKEHHUS

UH(OPMAIIMOHHOTO TEOPHUH MOTPEIIHOCTEN.

mpoiiecca).

9.1xansl U3MEPEHUM.

10.Metponoruueckue

XapaKTepUCTUKU. MeTroabl

W3MEPEHHUI. OcHoOBHBIE

MOJIOKEHUS TEOpUHU

ITOTPELIHOCTEM.
2.2 OCHOBHEIE 11.0cHoBubie moHsTHS | | 7. A) CocTaBUTh BapHAIIMOHHBIN Psijl
TIOHSATHUS U XapaKTEPUCTUKH pacnpezeneHus.
XapaKTEPUCTUKU MaTeMaTU4YeCcKon b) CoctaBuTh CTaTUCTUUECKUI P
MaTeMaTHU4eCKOu CTaTUCTHUKH. pacnpezeneHus.
CTaTUCTHUKH. 12.I'enepanbHas u B) [TocTpouth NOIUTOH OTHOCUTENIBHBIX

BbIOOpOYHAs YacToT.

COBOKYITHOCTH. I') IToctpouts quarpammy (mis

13.BapranvioHHbIN psiA.
Cratuctudeckuii psa.
14.T'eomerpuueckas
MHTEPIIPETALNS
pe3yJIbTaToB

UCCJIEIOBAHUM.
15.XapakrepucTuku
II0JIO’KEHHUSI BApUALIMOHHOTO

OTHOCUTCIIBHBIX 4AaCTOT).

315[8]10]0
4 12191713
5161082
012141913
6 | 7110164

8. B Tpex knaccax «A», «b» u «B»
IPOBOJIMJIACH KOHTPOJIbHAS paboTa Mo
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psaa. 16.Xapaxkrepuctuku
paccenuBaHUsL.

maTtemartuke. B knaccax yuures ot 20 1o 35
YeJOBeK.
1. Jlms kaxaoro Kiiacca HauTH
BbIOOpOUHOE cpeqHee XB.
2. Jlns kaxaoro Kiacca HAMTH MeAUaHy.
Jnst kaxa0ro Kjiacca HAMTH MO .
4. HaiitTu BBIOOPOUYHOE CpEIHEE IO TPEM
KJIaccaM JByMsI CIioco0aMu.
5. Hautu DMe)Krpyn, DBHyTpI/[rpyn, DBBI60p o
BCEM TpPEM KJIacCcaM.
[TpoBepuTH B3aUMOCBSI3b MEXKTY OOMICH
JIUCTIEpCUel, BHYTPUTPYIIIOBOM U

[98)

MEXIPYIIIOBOM.
2| 3 4 | 5
«A» | 10| 7 4 |5
«b» | 6 8 716
«B» |10 10 | 1 | 8

1.2
Koppenauunonnoe
OTHOIIIEHUE.
JloBepuTenbHbIN
HWHTEpBaI.

17.Ilonarue korppunmeHTa
JeTepMUHAIUY.
18.OMnupuueckoe
KOPPEISIIHOHHOE
OTHOIICHHUE.
19.Koapdpurment
BapHaluH.

9. Ompegenutb B  KaKOM  CTENECHH
ycnemHocth  caaun  EI'D  3aBucut  oT
npoduis kiacca. OnpenenuTh:
KO2(DpUIMEHT AeTepMHUHALIVH;
AMITUPUIECKOE KOPPEIAIUOHHOE

OTHOILIICHHUEC.
Cpennn

Mpodun P ]Uf Yuc.. Hucnep.

6aan | rpynmel | B rpynme
O6meodp. 50 15 9,30
I'ymanur. 66 23 12,8
Ect.-reorp. 77 25 10,6
®us.-mar. 80 25 8,5

10. IlycTtp u3BECTHO CcpeHee
KBaJJpaTHUYECKOE OTKJIOHEHNE HOPMaJIbHO
pacrpeeIeHHOro npu3Haka X reHepaibHON
COBOKYIHOCTH, 00bE€M BBIOOPKH U
BbIOOpOUHOE cpennee. Haiitu
JTIOBEPUTEIbHBIN HHTEPBAI 111 OLIEHKU
MAaTEMATUYCCKOT'O OKUAaHUA d , €CIIN
a=0,9.

o=6
n=2.81
x, =12

3. PaHroBble KOppe/JIsiliMi 1 B3AUMOCBSA3HU B MMEAATOTHYCCKUX HCCICTOBAHUAX

2.1 Kosdpounment
KOPpEISIuT
IInupcona

20.KoadduriueHT panroBoit
KOppessnun. XapakTep u
CHUJIa CBA3M.
21.Cratuctuueckas u
KOPpESALUOHHAs
3aBHCHUMOCTb.

22 PaHXUpOBaHUE.

11. OnpenenuTe XapakTep U CUILy CBSI3H
Mexnay pesyabTatamu EI'D mo maremarvke
U QU3MKE, UCTIOJIb3Ys JaHHbIC TaOIMIIbL.

YuyeHuk 1 2 3 4 5

Martem-ka | 100 | 95 | 87 | 85 | 71

Pusuka 80 | 69 | 71 | 100 | 97

12. ITocTponuTh KOPPEISLUOHHYIO MaTpHILY
pPAHrOBOM TONAPHOW CBSI3M  pEe3yJbTaTOB
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Koadduuument koppensuuu
CnupmMmeHa.
23.Koappurment
koppesnsuu [Tupcona.

24 KoBapuanusi.
25.Br160opouHbIii

KO3 PHUIHUEHT KOPPEIALUH.
26.Koppensiuonubie
MaTpHIIBl ¥ TpadBbl.

Tpex TECTUPOBAHUN 5 CTYIEHTOB.
Pe3ynpTaTtel paHXUpOBaHUS TECTUPOBAHUS
CTYZICHTOB IIPEJICTABICHBI B TAOJIHUIIE.

Teet Al 1 5 | 3 | 4 | 5
(panr)
TeerB | 1ol | | 5 | 14 7
(panr)
Teer C b g | 2 |11 | 10
(paHr)

2.2 Kosdpdunuent
KOHKODJIaINU

27.0mnpenenenue
B3aUMOCBSI3M HECKOJIBKHUX
BenmnunH. Koadduument

13.Utorn EI'D mo 3 mpenmeram (cpenHuit
Oai 3a 2012 roa mo peruony A) IpUBEICHBI
B Ta0nuIe.

KOHKOpALUH. A) OmpenenuTh Kak CBsS3aHbl YCIEXH 10
BCEM 3 IpeMeTam, paccuuTaTh
KO3 (D pUIMEeHT KOHKOpAAIHH.
b) Paccuntarte KOA(pOHUIHEHT KOppESIHUU
CnupMeHa, COCTaBUTh KOPPEISALHMOHHYIO
MaTpHILy.
et Pycckuii | Martema (I)“;“K
A3BIK THKa (63.]1.]']
ropon (6annbr) | (0asIbI) b1)
b 61,34 59,39 43,74
B 65,00 61,39 48,99
r 60,15 48,81 39,91
pi | 59,81 47,71 41,51
E 55,01 51,14 59,16
7 CraructuyecKkue runoresbl
3.1 28 Kputepuu cornacusl. 14.Cpenn  CTyAE€HTOB,  MarucrpoB H

[Tapamerpuueckue
KpUTEpUU COrIacus

ITonsTHE CTaTHCTHUECKON
rurnoTe3sl. OmuoKu
MIEPBOTO U BTOPOTO POJa.
29 Kpurepuii CtbrogeHTa.
30.Kpurepuii kpamepa-
Vamua.

31. Kpurepuit ®umepa.

aCIIUPaHTOB B TEYEHHE [JIByX HENEJb
MIPOBOAMIICS OMPOC 00 yAOBIETBOPEHHOCTH
MUATAaHUEM B CTOJOBOM. MOXKHO T CUHUTATB,
YTO OMIMPUYECKOE paclpelesieHue Ha
MEPBOM HEJIETIE UCCIIEA0BAHUS COTJIACYETCS C
SMIIMPUYECKUM PACIPENECIICHUEM HA BTOPOM
HEJleNIe  HCCIIeIOBaHUsA, T.€. CTPYKTypa
YIAOBJIETBOPEHHOCTHU OTBETAMH
00ydJaromumxcsi COXpaHWUJaCh B TEUYCHHE
JJAHHOTO BpeMeHHU? YpOBEHb 3HAYUMOCTH
paseH 0,05.

Yuciao Yuciao
YAOBJIETB. | YIOBJIETB..
Kypcsi NMUTAHUEM | IHTAHUEM
Ha 1-oi Ha 2-0i
Hege1e Heaes1e
1 29 37
2 37 29
3 40 39
4 40 40
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5 39 45

MarucTpaHTbl 50 40

AcCNIMpPaHTBbI 45 50

3.2
Henapamerpuueckue
KpUTEPHH

32.Kpurepuii [Iupcona.
[TpoBepka HOpMATBHOCTH
pacnpeeseHusl.
33.Kpurepuit Manna-
YutHu.

34 Kputepuit
Konmoroposa-CmupHoBa.

35.Kputepuit Bunkokcona.

36.Kpurepuii 3HaKoB.

37 Kputepuit Maknamapsbl.

38.Kpurepuit Kpyckaina-
Yomuca.

39. Kpurepuit ®puamana.
40. Kpurepuii [leiipxa.

15. Ilpn m3ydyeHHH aKTUBHOCTU CTYAEHTOB
Ha NPaKTHYECKUX 3aHATHIX ObUIN MOITy4EHBI
pe3yabTaTel JUIsL OKCHEPUMEHTAIBHOW U
KOHTPOJIBHOM ~ TIpYII, IPUBEICHHBIE B
tabnuue. Onpeaenurs C HCHOJIb30BaHHEM

KpUTEPUS Konmoroposa-CmupHoBa
SIBJISIFOTCS JIM 3HAUMMBIMU PA3JIMUUS MEX]Y
KOHTPOJIbHOU u AKCIEPUMEHTAIBHOMN
rpynnamu?
4acToTa B
JIKCIEPUM | YacToTa B
€HT. KOHTPOJIbHO
YPOBE€Hb rpymnme i rpynmne
YCBOEHUS (ueJ1.) (ueJ1.)
XOpo1Io 107 95
npuoJIU3U
TeJbHO 110 55
10X 0 50 129
o0bem
BbIOOPKH 267 279

16. 5 yvamuxcs ucciaeayrTcs o 4 recram.
SIBNSAIOTCS U pe3yJbTaThl  TECTUPOBAHUS
ciy4yalHbIMU? [IpumeHuTH KpUTEPUil
®punmana, 0=0,05.

Onenka B 0a/i1ax

Ne TeCT TeCcT TeCcT TecT
HCOBIT. A B C D

1 28 3,1 3,5 3,7
2 31 2,6 2,1 2,9
3 2 1,7 39 32
4 34 3 4 3,1
S 27 37 2,1 2,7

CocraBurens (1):

dommuna A.B., nonient kagp. MOMM

(pamunus, unuyuansl u 0oHcHOCMb Npenodasamens (ei))
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