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|. AHHoTanus

1. lean 1 32124 JIMCHUIIJIMHBI

. Lemnp 1 3a1a4n JUCHUILIAHBI

[lenmpto OCBOCGHWSI AWUCIMIUIMHBI ~ SBISIETCS:  C(DOPMUpPOBATH Yy  CTYIEHTOB
HEOOXOJMMBIM O0BbEM TEOPETUYECKUX 3HAHWM, MPAKTUYECKUX YMEHHHA M HaBBIKOB
MaTEMaTUYECKOT0 U KOMIIBIOTEPHOIO MOJIEIMPOBAHUS B IPOLIECCE PELICHUS 3a/1a4
o0OpazoBaTesbHON U MPOo(ecCHOHAILHOM JESITEIHOCTH B Cpejie MakeTa rnmporpamm IBM
SPSS Statistics v.22., B cpene R Commander u RStudio, chopmupoBath y cTyA€HTOB
HEOOXOJMMBIM O0BbEM TEOPETUYECKUX 3HAHWM, MPAKTUYECKUX YMEHHHA M HaBBIKOB
MaTEMaTUYECKOT0 M KOMIIBFOTEPHOIO MOJIEIMPOBAHUS B IPOLIECCE PEIICHUS 3a/1a4
o0OpazoBaTesbHON U MPOo(ecCHOHAILHOM JESITEIHOCTH B Cpejie TakeTa rmporpamm IBM
SPSS Statistics v.22., B cpene R Commander u RStudio.

3a/1adaMy OCBOCHUSI TUCIUILIMHBI SIBJISTFOTCSI:

- U3yYUTh OCHOBHBIE UJIEH BEIOOPOUHOTO METO/IA.

- OCBOMTh OCHOBHBIE BUJIbI CTATUCTUYECKOTO aHAIN3a TaHHbIX,

- YMETh MIPOBEPSTH OCHOBHBIE CTATUCTHUYECKUE TUIIOTE3bI, B cpeae MS Excel,
SPSS, B cpeae R Commander u RStudio. YMeTs npuMeHsTh UX Ha NPAKTHKE, B TOM
YHCIIe U B 33/1a4aX, CBI3aHHBIX C Oy IyIIel CreuaibHOCTHIO.

2. MecTo qucHUILIHHBI B cTpykType OOII
Pa3nen oOpazoBaTenbHOI MPOrpaMMBbl, K KOTOPOMY OTHOCHTCS JIaHHAsl JUCIUILIMHA -
oOs3arenbHasl YacTh ydyeOHOro ruiaHa. JIMCIMITIMHA CBs3aHA C JPYTUMH YacTSIMU
00pazoBaTeIbHON MPOTPAMMBI: C TUCIMILIMHON «MeToI010THsI M METO/IbI TICUXO0JI0TO0-
MEIArOTMYECKUX HCCIEN0BaHUul», ¢ mnoarotoBkod BKP B wactm aHammza
BU3YaJIM3allMU JTAHHBIX SMIIMPUYECKOTO HCCIeoBaHus. TpeOoBaHUS K «BXOIHBIMY)
3HAHUSIM W YMEHHMSIM OOy4arollerocsi, HEOOXOAUMBIM TIpU OCBOCHHMU JIaHHOU
JUCIHIMIUIMHBL U TPUOOPETEHHBIM B PE3yJbTaTe OCBOCHHUS MPEAIIECTBYIOIIUX
JUCLIUILINH: 00yJaroIuecs: JOJKHbI UMETh MPEJICTABICHUE 00 OCHOBHBIX MOHSATHUSIX
TEOPUM BEPOSITHOCTEM HA YPOBHE Kypca MaTeMaTUKWA B CPEIHEH IIKOJe, BIAJICTh
HaBbIKaMK PabOTHI C KOMITBIOTEPOM M TaOJIMYHBIM mipoiieccopoM MS Excel Ha ypoBHe
Kypca MHPOPMATUKH B CPEAHEH LLIKOJIE.

JIMCUMIUTMHBI, JUIS KOTOPBIX OCBOEHHME JIAHHOW MMCIMIUIMHBI HEOO0XOJUMO Kak
MPEAIIECTBYIONIEE: BBIMOJIHEHUE U 3allldTa BBITYCKHONW KBaTU(UKAIIMOHHON
paboTHI.

3. O0beM TUCHUITUHBI:
3 3auerHble equHULEL, 108 akageMHUYeCKUX 4acoB, B TOM YHCIIE:

KOHTaKTHasi ayJauTopHas pabota: jeKiuu-134acoB, J1a0OpaTopHbIC 3aHSTHS -
134acoB; camocTosTensHas padoTa:829acoB, KOHTPOIbh —0 4acoB.

Jlna 3aounoii opmot 00yuenus HOpMaAmMuUEHBL CpPOK. 3 3aUETHHIC
equauIbl, 108 akageMruuecKkux 4acoB, B TOM YHCJIE:

KOHTaKTHAasA ayJJUTOpHas padoTa: JIEKIMKO6YAcoB, 1a00paTOpHBIE 3aHTUS 84acOB,
camocTositesibHast padota: 904acoB, KOHTPOJIb 9 yacos.



4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 AUCHUILUINHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMU Pe3yJIbTaTaAMU OCBOEHHsI 00pa30BaTeIbHOIl MPOrpaMMbl

[Inanupyemble pe3ysIbTaTbl OCBOEHUS
00pa3oBaTeNIbHOM POrpaMMBI
(bopmHpyeMbIe KOMITETECHITHN)

[Inanupyemble pe3yabTaTbl 00yUEHUS 110 AUCLUILUIMHE

VK-1 Cnoco0eH OCYIIECTBIITE MOUCK,
KPUTHUYCCKUI aHAJIU3 U CUHTE3
HHGOPMAIINH, TPUMEHATh CUCTEMHBIN
IMOIXOJI JUIS PELIEHUsS] TOCTaBJIEHHBIX
3ajaaqd

YK-1.2 OnpenensieT, MHTEPIPETUPYET U PAHKUPYET
uHpOpMaIHIO, TPeOYeMYIO JJIsl peIIeHUs
IIOCTaBJIEHHOW 3aJjauu

VYK-1.3 OcymectisieT mouck nHGOpMaIUU A
peleHyst TOCTAaBIEHHOM 3a1auu 10 Pa3Iu4HbIM
TUIIaM BOIIPOCOB

VK-1.5 PaccmarpuBaet 1 npezjiaracT BO3MOKHbIE
BapHUaHThI PELICHUs TIOCTABJICHHOM 3a/1a4H,
OLICHMBAsI UX JIOCTOMHCTBA U HEJIOCTATKU

YK-2 Croco0eH onpeneisaTh KpyT 3a1aq
B PaMKax IOCTABJICHHOH LIEH U
BBEIOMPATH ONTUMAIBHBIE CIIOCOOBI X
peIeHMsI, UCXO/IS U3 JICHCTBYIOIIMX
HOPM, UMEIOIINXCS PECYPCOB U
OTpaHUYCHUN

YK-2.1 Omnpenensier Kpyr 3aja4 B paMKax
MIOCTABJICHHOM 1I€JIH, ONPE/ICIISET CBA3U MEXy HUMU

OIIK-5 Cnioco6eH oCyIecTBIsATh
KOHTPOJIb M OLICHKY (hopMUpOBaHUS
pe3yabTaTOB 00Opa30BaHUsl yUaIIUXCS,
BBISIBIISATH M KOPPEKTHUPOBATH TPYITHOCTH
B 00y4YeHUHn

OIIK-5.1 OcymectBiser oT60p
JMAarHOCTHYECKUX CPEACTB, (POPM KOHTPOJIS U
OLICHKH C()OPMHUPOBAHHOCTH 00pa30BaTEIbHBIX
pe3ynbTaToB

5. (I)OpManpOMemyT OYHOM aTTeCTAIMHUU CEMECTP NMPOXOKICHUS .

3a4eT B 4 cemecTpe,

6. SI3bIK NMpenoxaBaHUsI-PYCCKUil.

Il. Conep:xkaHue TUCHMILINHBI, CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jiesiam) ¢

YKa3zaHUuEeM OTBCJACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCO0B M BU/I0B

Y4eOHbIX 3aHATHI

VYyeOHast mporpaMmMa — HAMMEHOBAHHE Bcer KonTaktHas padora (dac.) Camocro
pa3zenoB U TeM 0 Jlexn | JIabopa < 5 | ATCIbHAA
(uac. 15078 TOpPHBIE = Qé % paboTa, B
) 3aHATH | 2 2 5 'Q| ToM
Pl gp E g S| wuucre
z g % g KonTpon
=~ S c:; | b(uac.)
Sg @
=Y
1 .OnucarenbHble cratucTUki. HopManbHbI 14 2 2 10
3ak0H.O0pabOTKa B MaKeTax Mporpamm.
2. [IpoBepka CTaTUCTUYECKUX TUIIOTE3 O PaBEHCTBE | 28 4 4 20
cpennux. OnHOGaKTOPHBIN AUCTIEPCUOHHBIN
aHaJus3.




3. KoppensituonHsiii ananu3. Panrosas 14 2 2 10
koppesinus. O0paboTka B IMakeTax MporpaMm.

4. Perpeccuonnslii anam3.O6paboTka B makeTax 24 2 2 20
OPOTPAMM.

5. MuoromepHoe 1mkanuposanue.O6paboTka B 16 2 2 12
MaKeTax MPOrpamMM.

6. AHanu3 IPUTOIHOCTH TECTA. 12 1 1 10
Vayumenune Tecta.0O06paboTka B IakeTax

HPOTrPaMM.

KonTponb

NTOT'O 108 13 13 0 82

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VY4eOHas nporpamma —
HaMMEHOBaHHE Pa3/eioB
U TEM (8 CIpO2oM
coomeemcmeuu ¢
pasoenom || PI1J])

Bun 3anarusa

O0pazoBarebHbIE TEXHOJIOTHH

1 . OnucarensHbIe
CTaTHCTHKH.

Busyamzaiwi BEIOOPOYHBIX
JaHHbIX. HopMalibHbIi
3akoH. O0paboTKa B Makerax
MPOTPaMM.

Jlekuus
JlaGopaTopHas pabora

Jlexuusi-BU3yanu3amus, mpooieMHast
JIeKIHsl, J1abOpaTOpPHbIC 3aHATHS,
HIOATOTOBKA Mpe3eHTaIMii  paboT B
cpelie IporpaMm.

3 . [IpoBepka
CTATUCTUICCKUX THIIOTE3 O
PaBEHCTBE CPEITHUX.
OnHO(haKTOPHBIH
JIMCTIEPCUOHHBIN
anann3.06paboTKa B
MaKeTax MPOrpamM.

Jlekuus
JlaGopaTopHas pabora

Jlexumsi-BU3yau3aius, mpooieMHast
JIeKIHsl, J1abOpaTOpPHbIC 3aHATHS,
MacTep-KJacc, MOATOTOBKA
Ipe3eHTaluii  padoT B cpesie
pOrpamM.

3. KoppensiuoHHbIi
aHaym3. O0paboTka B
nmakeTax
nporpamm.Panrosast
KOPpEISIIHS.

Jlexuus
JIaGoparopHas paboTa

Jlexuusi-Bu3yanusanusi, pooieMHas
JeKuus, JTabopaTOpHbIC 3aHATHS,
MacTep-KJIacc, MOATOTOBKA
npe3eHTaluii  paboT B cpefe
POrpamM.

4. PerpeccuoHHBI
a"anu3.O0paboTka B
MaKeTax MporpamM.

Jlexuus
JlabopaTopHas pabota

Jlexuusi-BU3yanu3anus, npodaeMHas
JeKIus, J1abopaTopHbIe 3aHATHS,
MmacTtep-Kiacc, MOAr0TOBKa
Mpe3eHTanuii  padboT B cpejie
IPOTPaMM.

5. MHoromepHoe
mKanpoBanne. Pabora B
MakKeTax MporpamM.

Jlexuus
JIaGoparopHas paboTa

Jlexuusi-Bu3yanusanusi, mpooieMHas
JeKIus, JTabopaTOpHBIC 3aHATHS,
MacTep-KJIacc, MOATOTOBKa
Mpe3eHTaluii  pabdoT B cpene
POrpamM.

6. AHanmu3 IpUrOJHOCTH
TecTa.

Yayumenue tecta.Pabota B
MakKkeTax Mmporpamm.

Jlexuus
JlaGopaTopHas pabota

Jlexuusi-BU3yanu3anus, npoodieMHast
JeKus, 1abopaTopHble 3aHATHS,
MOJIFOTOBKA Mpe3eHTalii  paboT B
cpene mporpaMm.




IV. Onenounsle  MaTepuajbl Uil  NpoBeleHHs]  TeKylled H
MPOMEKYTOUYHOM aTTeCTAUN
Ouenounvlie mamepuaisl 011 nNPOEeOeHUs MEKYULel ammecmauuu

MO2ym  GKNIOYaAmb.  KOHMPOJbHbIE  8ONPOCbL U 3a0aHus  OJiA
CEMUHAPCKUX/NPAKMUYECKUX/TaD0PAMOPHbIX  3AHAMUL,  KOHMPOJbHBIX  pabom,
KOJLIOKBUYMO8, 00pa3ybl KOHMPOJIbHLIX Mecmos, memvl peghepamos, dcce,
MBOPUECKUX 3A0AHULL.

Ouenounvie mamepuanvl 011 NPOGEOCHUS NPOMEHCYM OYHOU

ammecmauuu

[Inanupyemblii DopmyJIHpPOBKA Bua u crioco6 Kpurepun
00pazoBarebHbIN 3amanus (2-3 MPOBEACHUS OILICHUBAHUSA U IIIKaJIa
pe3ynbTaT puMepa) IPOMEKYTOYHOM OLICHUBAHUS
(KOMITeTeHIIHS, aTTecTaluu
HWHIUKATOD) (BO3MOXHBIC BUJIBI:

TBOPYECKHUE 3aJaHMSI,

KeNChlI,

CUTYaIlMOHHBIE

3a/laHusl, IPOEKTHI,

HMHOE; CIIOCOOBI

POBEICHHUS:

HUCHMCHHBIH /

YCTHBIN)
VK-1.2 Onpenensier, | Beimonnenue Cwm. TabIuILy
UHTEPIIPETUPYET U 1abopaToOpHBIX Kputepun
pamXHupyeT pabor. OIICHMBAHMS W IIIKAJIa
uH(pOpMaIIHIO, OIICHUBAHUS
TpedyeMyto Jist
peleHus
MOCTaBJICHHOMN
3a/1auun
YK-1.3 CwMm. TabIuIly
OcCyIecTBIISIET TTOUCK Kpurepun
uH(pOpMaIuu A OIICHUBAHMS U IIIKaJa
penIeHus OIICHUBAHUS
IIOCTaBJICHHOMN
3aJ1a4u 110
pa3IMYHBIM THUIIAM
BOTIPOCOB
YK-1.5 CwMm. TaOIUILy
PaccmarpuBaer u Kpurepun
npearaeT OIICHUBAHMS U IIIKAJa
BO3MOYKHBIE OIICHUBAHUS
BapHAHTHI PEIICHUS
MOCTaBJICHHON
3a/1a4yu, OI[CHUBAs X
JIOCTOMHCTBA U




HEJOCTaTKU
YK-2.1 Brmmonaenue CwMm. Ta0IHITy
Onpenensier 1a00paTOPHBIX Kpurepun
KPYT 3a/1a4 B paMKax | pador. OILICHUBAHMSI U IIKAJIa
MMOCTaBJICHHOM IEJIH, OIICHUBAHUS
OTIpEIeNISET CBSI3U
MEXTy HUMH
OIIK-5.1 Brmmonaenue CwMm. Ta0IHITy
Ocymectpisie | 1a00paTOPHBIX Kpurepun
T OTOOp pabor. OIICHUBAHMS ¥ IIIKajIa
JTUATHOCTHYECKHIX OIICHUBAHUS
cpencts, popm
KOHTPOJISI ¥ OTICHKHU
c(OPMHPOBAHHOCTH
00pa3zoBaTebHbIX
pe3yJIbTaTOB
KpnTepnn OIICHUBaAHUA U IIKAJIAa OIICHUBAHUSA
Dopmbl O0600111eHHbIE KPUTEPUH OLICHKU
u
«0» «5» «10» «20»
CTII0COOBI
OIICHKHU
YCTHBI | — HE PAcCKphITO | — HENOJIHO  WJIH | — BOIPOCKHI | — TOJHO  PACKPBITO
OTBET | OCHOBHOE HETIOCJIC/IOBATEIILHO | M3JIaratoTCst cojiepKaHue
/3amuTa | copep KaHue PacKpBITO CHUCTEMATH3UPOBaH | MaTepHalIa;
nabopatr | yueOHOro coJiepKaHue 0 U | — Marepuan HU3JIOKEH
OpHOIl | MaTepuana; Marepuana, HO | MOCJeI0BaTeNbHO; | TPaMOTHO,
paboTel | — OOHApPYXEHO | MOKa3aHO obmee | — OnpeeIeHHON
Otder B | HE3HAHUE WJIU | TIOHUMAaHUE MIPOJIEMOHCTPHUPOB | JIOTHYECKOM
QJIGKTPO | HEMOHMMAHWE | BOIpOCa U | aHO YMEHHE | TIOCIIeIOBATCIILHOCTH,

HHOM | OOMbINe WM | IPOJEMOHCTPUPOBA | aHATU3UPOBATH —

BUJE. | Hambosee HBI YMEHHUsI, | MaTepHall, OJHAKO | IPOAEMOHCTPUPOBAHO
BaXHOW YAaCTH | JOCTATOYHBIC JUISA | HE BCE BBIBOJBI | CHCTEMHOE "
y4eOHOTO NaJILHEUIIIETO HOCST rIyOOKO€ 3HaHHe
MaTepuana; YCBOCHUSA apryMEHTUPOBAHH | MPOTPAMMHOTO
—  JIOmyIIeHBl | MaTepHana; BIiA U | MaTepuana,

OIINOKH B|— YCBOCHBHI | JIOKA3aTeIbHBIH — TOYHO HCITOJIb3YEeTCS
oTpeIeIICHUN OCHOBHBIC XapakTep; TEPMHUHOJIOTHS;
MOHITHUH, TPHU | KATETOPUHU mno | — — TOKa3aHO yMEHHue




HCIIOJIb30BaHNH
TCPMHHOJIOI'UH,
KOTOPBIC HC
HCIIPABJICHBI
IIOCJIC
HCCKOJBbKHX

HaBOISIINX

BOITPOCOB

paccMaTpuBaeMoMy
U JIOMOJIHUTEIbHBIM
BOIIPOCaM;

— HUMEJNCH
3aTpyAHCHUS  WJIU
JIOTYIICHBI OIIMOKH
B omnpezesieHun
TOHSTHH,
WCIIO0JIb30BaHUU
TEPMUHOJIOTUH,
HCIIPaBIICHHBIC
MoClie  HECKOJIbKUX
HaBOJISIIIUX
BOIIPOCOB;

— TMpU  HEMOJIHOM
3HAHUU
TEOPETUIECKOTO
Marepuaia
BBISIBJICHA
HEeJ0CTaTOYHAas
c(hOpMHUPOBAHHOCTh
KOMIICTCHITUM,
YMEHHUH U HaBBIKOB,
CTYJIEHT HE MOXET
MIPUMEHUTH TEOPHIO

B HOBOM CUTYallNH;

MIPOJAEMOHCTPUPOBA
HO YCBOEHUE
OCHOBHOI

JTUTEPaTyphI

MIPOJIEMOHCTPHUPOB
aHo YCBOCHUE
OCHOBHOH
JIUTEPATYPHI.

— B M3JI0XKCHUU
JIOTTYIIICHBI
HeOOJIbIIINE
po0eIbl, HE
HCKa3UBIIINE
coJIepKaHue
OTBETA; JIOMYIICHBI
OJIMH

- JIOTTYIIIEHbI
omnOKa uiau Oosee
JIBYX  HEJOYETOB
npu OCBeEIlEHUHI
BTOPOCTEIICHHBIX
BOIIPOCOB,
KOTOpBIC JIETKO
UCIIPABJISAIOTCS 110
3aMEYaHUI0

npenoaaBaTeisd

UJUTFOCTPUPOBATH
TEOPETUYECKUE
IIOJIOXKEHUS
KOHKPETHBIMU
IIpUMepamy,

X B

IMPpUMCHATH

HOBOW CHUTYaIlNH;

MIPOJIEMOHCTPUPOBAHO
YCBOEHUE paHee
M3Yy4YEHHBIX
COIYTCTBYIOIIUX
BOITPOCOB,
c(hOPMUPOBAHHOCTh H
YCTOMYHUBOCTH
KOMIICTCHIIUH,
YMEHHH U HABBIKOB;

— OTBET MPO3BYyYasI
CaMOCTOSITENILHO, 0€3
HaBOISAIIUX

BOIIPOCOB;

IPOIEMOHCTPUPOBAHA
CIIOCOOHOCTH
TBOPYECKH MPUMCHSTH
3HaHHE TEOPHUH K
PEIICHHIO

npodeccroHanIbHbIX

3a/1ad,

MIPOIEMOHCTPHUPOBAHO
3HaHUE COBPEMEHHOMN
y4eOHOM M Hay4HOM
JTUTEPaTypHI,

- JOMYIIEHBI




HCTOYHOCTH npu
OCBCHICHHUH
BTOPOCTCIICHHBIX
BOIIPOCOB, KOTOPBIC
HCIIPABJIAIOTCA 10

3aMCYaHHIO

Breimonn | Pabora He | Pabora BrimonHeHa | Pabora BEIITOIHEHA
ene BBIIIOJIHEHA c HEOOJIBIIUM | O€3 OIINOOK.
nabopar | WM COACPKHUT | KOIUISCTBOM Amnanmus
OpHOU | TpyOBIE HETOYHOCTEH, HE | IOJIyYEHHBIX
paboOTHl | BEIYMCIUTEIbH | BIMSIONMIAX Ha | pe3yJIbTaToOB
bI€ OIIIMOKH. KOHEYHBIN COJICPXKUT
NI () pe3yJibTar. HE3HAYNTEIIbHBIC
Her anammza | WJIU(N) HETOYHOCTH.
MOJTy4YEHHBIX Amnanus
pE3yIbTaTOB. MOJIY4E€HHBIX
pe3yabTaToOB
COJICPKUT
HE3HAYUTENIbHEIE
OIIIMOKHU.

PaGora  BbIMONHEHA
6e3 ommooK.

AHanu3 TOJyYEHHBIX
pE3yJIbTaTOB
IpeCTaBjIeH B
MOJIHOM (hopMe, TOUHO
UCIIOJIb3YETCS

TCPMHUHOJIOTUA.

IIpumepHoe conep:xanme Jad0OPATOPHBIX PadboT
JlaGopaTopHuasi padora Nel VK-1.2

I1o naHHBIM JBYMEPHOW BBIOOPKM MO MpU3HAKaM X U Y

(4,4) ,(5,6), (6,7), (4,5) ,(5,8, (6,9)

a) MOCTPOUTH KOPPEJSLUOHHOE MOJIE;
0) BBIYMCIUTH KO3 PumeHT Koppensuuu [lupcona,
OLICHUTh €T0 3HAYMMOCTb W CHEJIATh MOJHBINA BBIBOJ.

B) BBIIIOJIHUTH PETPECCUOHHBIN aHAIN3

I') COCTaBUTb YpPAaBHEHHE MPSAMOI JIMHUM PETPECCUU M MOCTPOUTH NPSIMYIO B

KOPPEJSIIUOHHOM TI0JIE,




1) yKa3aTh ypaBHEHHE MPSAMON Ha YEPTEXKE C YBEIIMUYEHUEM IIPOTHO3A HA 5 €IMHULL
BIIEPE] ¥ HA 5 €UHULL HAa3a.

Breimonnenue Ka}KIIOﬁ YaCTH 3a1aHUA COXPAHUTH Ha OTACIIBHOM JIUCTC.

JlaGopaTopHasi padoora Ne2  VK-1.2
Coznmath KanbkyisaTop B cpexe MSEXcel — nmns omenkm 3HagymMocTH
koaddummenTa koppensiuuu [lupcoHa u ¢ €ro MOMOUIBI0 OLIEHUTh 3HAYUMOCTh

ciIenyronux K03 GUIMEHTOB KOPPEISAINUU TSl YKa3aHHBIX 00hEMOB BBIOOPOK:

r 0,6 0,3 0,4

n 14 77 60

3amanne 2. YK-1.2, VK-1.5
[TpoBepuTh KOPPEKTHOCTH ¥ 3PHEKTUBHOCTH MPOBEACHHOIO MapalJICIbHOTO
SKCIIepuMeHTa /0obiie — mydmie/ B cpene Excel, SPSS, R Commander,

/B Excel m R Commander npensaputensHo cpaBHUTH qucnepcun/: YK-2.1

OKclepuMeHTanbHas | DkcnepuMmenTanbHas | KoHTposbHas rpymnmna
rpynmna rpynmna

KOHCTaTUPYIOIIUI KOHTPOJIBHBIN 3Tan

JTal

2 4 2

2 4 3

2 2 2

3 4 2

4 S) 4




3aganue 3. YK-1.3, OIIK-5.1

[IpoBeputh KOPPEeKTHOCTh M A(H(HEKTUBHOCTH MPOBEACHHOIO JIMHEHMHOIO

sKcriepuMenTa / 6onbine — aydmre/ B cpene Excel, SPSS, R Commander:

KoHcratupyromuii stamn KoHTposnbHbI# 3Tan
2 3
2 3
2 3
3 4
3 4
4 4
4 5

ITo Bcem 3amanusim chopMynupoBaTh oapoOHbIe BeIBOABL. OITK-5.1

JlaGoparopHas padota Ne 5 o Teme:
AHanmu3 HaJIeKHOCTH (TTPUTOTHOCTH) TECTA.
Boinonauth aHanu3 npurogHoctd TecTtoB 1 u 2. JlaHHBIE TECTHUPOBAHMUS

HaxojasTcs B paiinax Tecr 1 u Tect 2.

1) BBIMOJHUTH aHAJIN3 HAJACKHOCTH (IPUTOAHOCTH) METOIOM ITOJIOBUHHOTO
pacmieruiennsi. ChopMynrpoBaTh MOJTHBINA BHIBOA. YK-1.3

2) BBINOSHUTH aHATU3 HAJACKHOCTH (IPUTOTHOCTH) HA OCHOBE
kodpdunnenta Kpondbaxaa.Chopmynuposats nosHbii BeiBoa. OITK-5.1

3) MakcuMainbHO yiayqmuTh TecT.ChopMynupoBath NoHbIH BeBOI. YK-1.5

CoxpaHuTh pe3ynbTaThl UCCIIECIOBAHUI MO KaXKIOMY TECTy B pa3HbIX (haiiax
BbIBO/Ia SPSS.

4) Wmnoptuposats nanasie B RCommander.yK-1.5

5) BBbINOJHNTH aHATHM3 HAJCKHOCTH (PUTOHOCTH) METOIOM TOJIOBUHHOTO
pacmieruienus. ChopMynupoBaTh MOIHBIN BeIBOA. YK-2.1

6) BBIMOJHUTE aHAIHM3 HACKHOCTH (IPUTOJHOCTH) Ha OCHOBE
koadummenta Kponbaxaa.Chopmymuposats nosnbii BeiBoa. OITK-5.1




7) MakcumanbHO ynyqmuTh TecT.ChopMyIHpOBaTh MOTHBIN BHIBO/I.

CoXpaHWTh Pe3yabTaThl UCCACIOBAHHIA M0 KAXKIOMY TECTY B Pa3HBIX
daitmax MSWord.YK-2.1

V. Y4eOHo-MeTOnM4YecKoe U HH(POPMALMOHHOE o0eciedeHne JUCHUILIHHbI
1) Pekomentyemas ureparypa
a) OcHOBHas UTEparypa
1. Mactuuxuii C. 3., lIutnkoB B. K. M32 CratucTthdeckuii aHajliu3 H
BU3yann3anms naHHbIX ¢ noMouipio R. — M.: JIMKlIlIpecc, 2015. Pexum
JIOCTYTIA:
https://batrachos.com/sites/default/files/pictures/Books/Masticzkij Shitikov 2015
Statistical analysis_and_visualization_of data us%D1%96ng_R.pdf
2. HoBukos, A. 1. Marematnueckrie METOBI B IICHXOJIOTHH : ydeOHOe mmocodue /
A. W. HoBukos, H.B. HoBukoBa. — 2-¢ u3., nmepepad. u jgorn. — MockBsa :
NH®PA-M, 2023. — 288 c. + Jlomn. marepuaibl [DIEKTPOHHBIN pecypc]. —
(Beiciree odpasosanue: bakanaspuar), — DOI 10.12737/17707. - ISBN 978-5-
16-011253-4. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1993655
3. I'motoBa, M. 0. Maremaruueckass o0paboTka wuHGpOpPMAIWK : YISOHUK U
npakTukyM it By30B / M. 1O. I'motoBa, E. A. CamoxBanoBa. — 3-€ u311., UCTIP.

u jom.— MockBa: M3marensctBo [Opaiir, 2023.— 301 c.— (Bricmee
obpazoBanue). — ISBN 978-5-534-13622-7. — Tekct : 53J€KTpOHHBIN //
OOpa3zoBarenbHas miargopma FOpaiit [caift]. — URL:

https://urait.ru/bcode/511062
0) JomonHurensHas uTeparypa

1. 1. TMarponoa H.H. Cratuctuueckrie METOIbI B TICHUXOJOTO-TIEAarOTMIeCKUX
uccnenoBanusax : ydeOHoe mocoome / H.H. IlatponoBa, M.B. IllaGaHoBa ;
MunuctepcTBo oOpasoBanust 1 Hayku Poccuiickoit ®deneparmu, denepanbaoe
TOCY/IapCTBEHHOE aBTOHOMHOE OO0pa3oBaTEeNIbHOE YYPEKICHUE  BBICIIIETO
npodeccruoHabHOro 00pazoBanusi CeBepHbll (ApkTHueckuii) (emeparbHbIA
yauBepcuteT M. M.B. JlomonocoBa. - Apxanrensck : UL CADY, 2013. - 203
c. : Tabm., rpad., wi. - bubmuorp. B k. - ISBN 978-5-261-00847-7 ; To xe
[DnexkTpoHHBII pecypc]. — Pexum JIOCTyMA:
http://biblioclub.ru/index.php?page=book&id=436382

2. MaremaTtnueckre METOMbI B IICHXOJIOTHH : ydeOHoe mocodue / coct. A. C.

JykesiHoB ; CeBepo-KaBkasckuii  denepanbHbli  yHUBEPCUTET. —
Craspononb : CeBepo-KaBkaszckuit ®@enepanbhbiii yHuBepcuter (CKOY),
2017. — 112 c¢. : wun. — Pexum jgocTyma: 1O TOAMUCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=483732
2) IMporpammMuoOe obecricueHe

Google Chrome oecmiaraoe 110



https://batrachos.com/sites/default/files/pictures/Books/Masticzkij_Shitikov_2015_Statistical_analysis_and_visualization_of_data_us%D1%96ng_R.pdf
https://batrachos.com/sites/default/files/pictures/Books/Masticzkij_Shitikov_2015_Statistical_analysis_and_visualization_of_data_us%D1%96ng_R.pdf
https://znanium.com/catalog/product/1993655
https://urait.ru/bcode/511062
http://biblioclub.ru/index.php?page=book&id=436382
https://biblioclub.ru/index.php?page=book&id=483732

Snnexc bpaysep 6ecmataoe 110

Kaspersky Endpoint Security 10 | akt Ha mnepemauy mpaB IIK545 or

16.12.2022
MHoro¢yHKIIMOHAIBHBIH 6ecruiatnoe [10
pemnaktop ONLYOFFICE
OC Linux Ubuntu 6ecmmarHoe I10

3) CoBpeMeHHbIe TPOdeccHOHATbHBIC 0a3bl JAHHBIX U UH()OPMAIMOHHBIC CIIPABOYHBIC
CUCTEMBI

OBC «ZNANIUM.COM)» www.znanium.com ;

OBC «FOPAUT» www.biblio-online.ru ;

OBbC «YuuBepcurerckas oudimoreka onnaita» https://biblioclub.ru/;

OBCIPRbookshttp://www.iprbookshop.ru /;

SBC «Jlauby» http://e.lanbook.com;

OBbC BOOK.ru https://www.book.ru/

OBC TeI'Y http://megapro.tversu.ru/megapro/Web

Hayunast osnextponnass oOubmmorexka eLIBRARY.RU (moamucka Ha
ypHaJIBI) https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;

Penosurapuii TeI'Y http://eprints.tversu.ru

©xX ONo~WNE

4) [lepeyeHp  pecypcoB  MH(MOPMAIMOHHO-TEICKOMMYHHKAIMOHHOH  CETH
NuTepHeT, HeOOXOUMBIX J11 OCBOCHUS TUCIUILITNHBI:

1. BonxoB b.C. MeTonoiorus 1 MeToabl IICUXOJOTHYECKOTO UCCIEIOBAHUS
[OnexTpoHHBIN pecypc|: yuebHoe mocobue s By3oB/ Bomko b.C., Bonkosa
H.B., I'ybanoB A.B.— DeKTpoH. TEKCTOBBIC aaHHbIe.— M.: AKaJeMHUYECKUN
[Tpoekt, 2015.— 383 c. Pexxum nocryma: http://www.iprbookshop.ru/36747.html.

2. MaremaTtuyeckue METOJbl B  MEJArOrM4eCKUX  HMCCIEAOBaHUAX
[DnexTpoHHBIN pecypc]: yueOHoe nocooue / C.U. Ocunora, C.M. byrakosa, T.I'.
Hynunen, T.b. Hlaunosa. - KpacHosipck : Cubupckuii henepanbHbIi yHUBEPCUTET,
2012.-264 C. Pexxum qoCTymna: RL:
http://biblioclub.ru/index.php?page=book&id=229181

VI. Meroauueckue MaTepuajbl [Jisi 00y4alOIMXCA 10 OCBOECHHIO
JAUCHUTUIMHBI
DJIeKTPOHHBbIE npe3eHTauun B LMS.
Meromnueckne yka3aHusi 10 BbINOJHEHHIO 3a1aHuii B cpeae MS Excel .
CepoB A.A. OcHOBBI CTaTHCTHUYECKHX BbIuncieHni B cpene MS Excel.
Meronnueckass  pazpabotka st cryneHtoB  [-II kypcoB  MHctutyta
nearoruueckoro oopazoanust TBI'Y. Tseps, 2015.

BonpocsI k 3a4ery
1. OcHOBHBIE 3312411 MATEMATUYECKON CTATUCTHUKH.


http://www.znanium.com/
http://www.biblio-online.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
http://www.iprbookshop.ru/36747.html
http://biblioclub.ru/index.php?page=book&id=229181

OCHOBHBIE TMOHATHS MATEMAaTUYECKON CTATHCTHKU.

Bri6opka . CriocoObl 3a1aHus1 BBIOOPKH. THITBI BHIOOPOK.

Bb100poUHbIe YMCITOBBIC XapaKTEPUCTHKHL.

PanroBast koppersius CriupMeHa.

Crpykrypa untepdeiica makeraSPSS,R Commander,

Cosnanue u coxpanenue ¢aitnoB SPSS.UmnoptupoBanne B R Commander.
I'paduka B cpeae SPSS, R Commander.

O0630p 0cHOBHBIX Mporieayp makeTroB SPSS, R Commander.

10 OcHoBbI cTaTBBIUKCICHUI B cpene MSEXcel.

11.ITpoBepka craructuueckux runore3. Ommodku | u Il pona.

©ooOoNOkhWN

Temsl pepeparToB

Hancrpotika MSEXcel [Taker anamiza.
Kpurepuit Mak-Hemapa.

Tounbiii TecT Ouiiepa.

AHam3 MOIIHOCTH TECTA.

[Tporpamma G*Power.

Cratuctryeckue BEIYUCITICHUS B cpejie mporpammMbl PAST.
CrpyKTypHOE MOAETUpOBaHKE B cpesie AMOS.
CrpykTypHOE MOeTMpoBaHue B cpefe R.
baiiecoB daxTop.

10 Knacrepnprit anamis B R.

11. Busyammsarnms TaHHBIX B cpeze ggplot2.

12. MozanvHbIeIuarpaMMBI.

13. Uatepdetic nporpammer RStudio.

14. OG30p MHTEPHET-PECYPCOB MO SA3BIKY MTPOrpaMMupoBanus R.
15. Koucrpykrop nuarpamm B nakete IBMSPSS.
16. Omera-aHam3 TecTa B makere psych.

17. OcHoBbl paboTsl B cpeae RCommander.

18. I'padmka B cpene RCommander.

19. O630p makeToB R 10 TeMaTuKe JUCIUTUTAHEIL.
20.9meMeHTHI MeTaaHaM3a B cpere R.

21. dakTopHBIN aHAN3.

©ooNoOTk~wh P

MeTtommyeckue yKazaHusi 10 BbIOJTHEHUIO 3a/1aHuii B cpefe R.
IIpumepsl BbIYMCICHUI.

|. Brmmonnenue aHammza JaHHBIX (C BU3yaJM3alMe) B JIMHEHHOM
AKCIICPUMEHTE.

# 3arpy’kaeM JTaHHbIE

xX<-c(2,4,3,3,3,3,3,4,4,3)# no

y<-c(3,5.4,4,4,4,4,4,4 4)# nocne

mean(x)
[1] 3.2



mean(y)
[1] 4
Z<-X-y
# delta — oxunaeMoe u3Mmenexue CpEIHEro 3HAUCHMUS.

sd(z) # orieHKa CTaHAAPTHOTO OTKJIOHCHHS Pa3IMIUi B Iapax
0.421637

[TpoBepka HOpMATBHOCTH

library(sm)

sm.density(x, model = "Normal”, xlab="MmutnpoBannas
BBIOOpKA",ylab="dyHKIWMs MI0THOCTH

pacnpenenenus”)sm.density (y, model = "Normal", xlab="WmutupoBanuas
BbIOOpKA",ylab="®yHKIMs TUIOTHOCTH pacnpeieieHus ")

04 06 08
1 1

02
|

0.0
|

GYHKLMA NNOTHOCTH pacnpefeneHvs

T T T T T T T
15 20 25 30 35 40 45

MimuTMpoBaHHan BelDopKa

# TecTbl HA HOPMAIBHOCTh
# Tect ammpo-Yuka (111 MajibIX BHIOOPOK)
shapiro.test(x)

Shapiro-Wilk  normality

test

data: x
W = 0.79406, p-value = 0.01228

ITH BBIUMCIIEHUS TAKKE MOXKHO BBINIOJIHUTH B akere SPSS.

cor(x,y)

# IlpoBepsieM KOPPEKTHOCTh MPOBEACHUSI SKCIIEPUMEHTA - #
MIOJIOKUTENTLHOCTD KodddurrenTa koppersiiwu [ Tupcona

[1] 0.745356



OTU BBIUUCIIEHUS TaKkKe MOXXHO  BBIMOJHUTE B Takere SPSS, B cpene
MSExcel.

t.test(x,y,alternative="less", paired=TRUE)

# CpaBHHMBAEM CpPEJIHME 3HAUYEHHS Ha KOHCTATHPYIOUIEM M # KOHTPOJIEHOM
sTanax- 3PPEKTUBHOCTH IKCIIEPUMEHTA

Paired t-test

data: xandy
t=-6, df =9, p-value = 0.0001012
alternative hypothesis: true difference in means is less than 0
95 percent confidence interval:
-Inf -0.5555849
sample estimates:
mean of the differences
0.8

mean(x)
[1] 3.2
mean(y)

[1]4

OTH BBIUMCIICHUS TaKke MOXKHO  BBIIOJHUTH B Takere SPSS, B cpene

MSExcel.

Buzyanuzanus 1aHHbIX. (3aBUCHMBbIE BBIOOPKH).

scp<-c(2,4,3,3,3,3,34,4,3,3544,44,4,44.4)
stan<- factor(c(rep ("Koncratupyrommii stamn”,10), rep("KonTtposnbasiii atan',10)))
mSdata<- data.frame(star, Scp)

plot.design(mSdata,ylab="cpenussaycrneBaemocts",main="Tlnanskcnepum



plot.design(mSdata,ylab="cpenussycneBaemocts",col=4,main="TInanskcrepumenra')

MnaH a3KcnepUMeHTa

— KOHTpONEHLIA 3TAN ——

4.0

CpEeAHRAs YCreBaemMocTb
34 38
|

g — KOHCTATHMPYIOWMWA 3Tan ——
aTan

Factors

__n" __N"

plot(scp~ atam,xlab=">stan",ylab="ycneBaemocts",main="Koncratupyronmii u
KOHTPOJIbHBIH 3Tarbl ",col=2)
#(AMrpaMMbl OTMHAKOBOTO IIBETA)

KoHcTaTUpyHLWWA U KOHTPONbHbIW 3Tanbl
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JlaGopaTopHsbie MakcumanbHOe

paboThI KOJIMUECTBJIO OaJUIOB 3a
BBITIOJTHEHUE PaOOTHI

Nel 20

Ne2 20

Ne3 20

No4 20

Ne5 20

Bcezo 100 b6annos

Tunel KOHTPOJILHBIX IMoka3aTenn " KpUTEepun

3ajaHui OLICHUBAHMSI KOMIIETEHIIHH, IKaJja
OLICHUBAHMSI

BeimonHenne 1abopaTopHbIX
paoort (cm. 1V).

e llImMeercs moaHOE BCPHOC NOKA3aTCIILCTBO,

BKJTIOUAlOIIee MpaBWibHbIA oTBeT — 10
0asuioB
JlaHO BepHOE penieHre, HO TOIy4YeH

HENPAaBUIbHBIN OTBET n3-3a
apu(MeTUIECKOMN OIMOKN
NJIN
pelIeHNe HEA0CTATOYHO OOOCHOBAHO
NJIN

B pCIICHUN HWMCIOTCA JIMIIHUC WIIN

HEBEpHBIC 3allICH, HE OTACJICHHBIE OT
perreHus — 5 6aa
e lmeercs  BepHOE  pEIICHHWE  YacTH

ypaBHEHMsI, HEPABEHCTBA WM 33Jaud W3-
3a JIOTUYECKOU OIIMOKHK — 3 Oau1a
Penrenne e nano

NN
JTAaHO HeBepHoe perienre — () 6aion
e VYCTHBIA OTBET /3ammra | @ Tema  packpplTa €  OHNOpPOM  Ha
nabopaTopHoOi paboThl/ COOTBETCTBYIOIIIUE TIOHSATHS u
TeopeTryeckue nosoxxenus — 10 6amna
e ApryMmeHTaiss Ha  TEOPETUYECKOM
YPOBHE  HEMOJHAs, CMBICI  psja
KJTFOUEBBIX TIOHATHUN HE OOBSCHEH — 5
OaiioB
e TepMUHOIIOTUYECKUI arapar
HETIOCPEJICTBEHHO  HE  CBfi3aH  C




packpbiBaeMoit Temoi — 0 6as1oB

e ®dakThl U TpuUMEpHl B TOJHOM OObEME
000OCHOBBIBAIOT BBIBOJIBI — 5 Oasuia

o Jlonmymiena (aktudeckass oOmmMoOKa, He
MIpUBE/IIIAs K CYIIECTBEHHOMY
HCKa)keHHIo cMbicia — 10 0amr

e JlomymieHsl (pakTUYECKHE W JIOTUYECKUE
OIIHMOKH, CBUJICTEITLCTBYIOITHE 0
HEITOHMMaHUU TeMbI — () OaJITIoB

e Orser XapakTepu3yeTcs
KOMIIO3ULIMOHHOM LICIILHOCTEIO,
cobmoaeHa JIOTHYECKas
MOCIIEIOBATEbHOCTh,  MOJICPKUBACTCS
PaBHOMEpPHBIM TEMII Ha MPOTSHKEHUU
Bcero orBeTa — 10 Oamia

e OrBer XapaKTepU3yeTCst
KOMIIO3UIIMOHHOW  UEJIbHOCTBIO,  €CTh
HapyIICHUS MIOCJIEIOBATENLHOCTH,

OOJIBITIIOE  KOJIMYECTBO  HEOIPABJAHHBIX
nay3 — 5 6ayuioB

e He npocnexuBaercsi JOrWKa, MbICIb HE
pa3BuBaercs — 0 6auioB

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieueHue
MarepuanbHOo-TexHUYecKkass 0a3za  HeoOXoguMas W NOpUMEHsAeMas s

OCYILECTBIEHUS 00pa30BaTENbHOIO MPOIEcCa U NMPOTrPAMMHOE OOECIEUEHHUE 10
JUCLMIUIMHE BKIIOYAET (B COOTBETCTBUU C MACIOPTOM ayAUTOPUN):

—  CcHeuuajgbHble  MOMenleHus  (ayAUTOpUH),  YKOMIUIEKTOBAaHHBIE
CHEIUAIN3UPOBAHHON MeEOENbl0 M TEXHUYECKMMHU CpPEICTBAMH  OOyYeHUS,
CITy>KalllUMU 7151 IPECTaBICHUs yueOHON HH(POpMaIuH B Ay AUTOPHH;

- MyJIbTUMEINIHOE 000py10BaHuE (HOYTOYK, 3KpaH U MPOEKTOP);

- ITIK myisa pa®oThl CTYAEHTOB B KOMIIBIOTEPHOM Kjacce ¢ BBIXOJIOM B
HNnTepHer.

VIIIl. CBenenusi 006 00HOBJIEeHUM padoyeii MPOrpaMMbl IUCHUILTAHBI

Nerr.mt. | OGHOBIICHHBIH pazaen | Onucanue PexBu3nThI
paboueii MPOrpaMMBbl | BHECEHHBIX JIOKYMEHTA,
JTACITUTIIAHBI M3MEHEHUU YTBEPUBILIETO

M3MEHECHUS




OcHoBHas u | O6HoBNéH  crnucok | [IpoTokon Nel0
JOTIOJTHUTENbHAs JIUTEPATYPHI 3acenanusi Kadeapbl
JuTeparypa [ITTHO oT
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