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9.llenu n 3apaum y4eOGHOM AUCLUUNIIUHDBI



B pamkax gaHHoro Kypca cnywiateny nony4yarT 3HaHMs O MaTemaTMyYeckom annaparte
aHanu3a CTaTUCTMYECKUX [aHHbIX pasnuMyHoM npupodbl U NpuobpeTawdT  HaBblkM B
mMaTeMaTU4eckoM MOAENMPOBaHUM NpoLecca UccneaoBaHus, T.e. B UCKyccTBe chopmanusauum
NMOCTaAHOBKM pearbHOW 3aJayun, KOTOpoe 3aKr4vaeTcs B YMEHUW NEepeBeCTM 3adady C si3blka
npo6nemMHo-coaepxaTenbHOro  (3KOHOMUYECKOTO, COLIMONOrNYecKoro, MeONLIMHCKOrO,
TEXHMYECKOTO 1 T.M.) Ha A3blk abCTPaKTHbIX MaTeMaTUYECKUX CXEM U MOZENeNn.

3agaun avcumnnuHbl — POPMUPOBAHUE 3HAHUIN, YMEHWUA U HaBbLIKOB MO CrieayHoLLMM
HanpaeneHusIM: crnocobbl opraHM3auny BblGOPOK; METOAbI MPOBEPKN CTATUCTUYECKUX TMMNOTES;
AVCNEPCUOHHBIN aHanu3; akTopHbIA aHanus3; MeTodbl Knaccudukauum; AUCKPUMUHAHTHbIN
aHanu3; gepeBbs peLLeHni; aHanun3 BpeMeHHbIX PSAOoB.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

AvicumnnuHa oTHocUTCS K 06s13aTernbHbIM AUCUMIIIMHAM BapuaTMBHOW YacTi 6a3oBOro LMKNa.
Ans n3yyeHus kypca HeobGxoaumbl 6Ga3oBble 3HAHUS JIMHENHOW anrebpbl, MaTemMaTUyYeckoro
aHanuaa, Teopumn BepOSTHOCTEN, MaTeMaTUYECKOWN CTAaTUCTMKN, METOAOB ONTUMM3ALNN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCUUNIIMHE/MOAYMO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS ob6pa3oBaTeribHOM
nporpamMmmMbl (KOMNETEHLUMAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HaseaHwne Koga(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMeTEHLUM
MK-1 CnocobeH MK-1.1 MK-1.1 3HaTb:
NpoBOANTb Ob6ecneuuBaet — MeToAdbl  npegBapuTenbHon  06paboTku
paboTbl No cbop, obpaboTky, [aHHbIX;
obpaboTke un aHanus n| - wmetogsl oT60pa MHOPMATUBHbIX
aHanuay Hay4Ho- 0606LLeHne NPU3HAKOB;
TeXHUYECKOM pesynbTatoB — MeToAbl NpoBepKn CTaTUCTUYECKUNX
nHdopmaummn n SKCMEPUMEHTOB U rmnoTes;
pesynbTaTos. nccneanosaHuil B — MeToAbl OUEHKM 3aBWCUMOCTM  MeXay
nccnenosaHmn CoOTBETCTBYIOLLIEN KaTeropypoBaHHbIMK,  MOPSIAKOBLIMUA U
obnacTu sHaHuil MHTEpBarnbHbIMU AaHHBIMY;
MK-1.2 } — MeToAbl AUCMEPCUOHHOIO aHanu3a;
AHanusupyert

— MeToabl (bakTOpHOro aHanusa;

Hay4HO- — MeToabl Knaccudukauuu;
TEXHUYECKYIO .

— MeToAbl PerpeccuoHHOro aHanuaa;
MHGOpMaLMIO, MeTO/bl aHanm3a BPEMEHHbIX PAAOB;
KacatoLLyrocs A P PHA0B,
NepeoBoro - e.KCTOBbIX OaHHbIX.
oTeuecteHHoro u | YMETE:
3apyGEXHOrO — aHanusMpoBaTb MHOTOMEpPHbIe AaHHbIe |

dhopmMmMpoBaTb CUCTEMY METOAOB UX
06paboTku;
BnageTb (MMeTb HaBbIK(K)):

— TMOCTPOEHWss 1M MpPOBEpKM  KayecTBa
mogaernew CTaTUCTNYECKOro aHanu3a
AaHHbIX;

— WHTepnpeTauuu MOMYYEHHbIX pPe3ynbTaToB
B TepMMHaXxX NpuKnagHon obnacTtv ¢ uernbio
NOoMy4YeHVs HOBbIX 3HAHWI 1 BbIBOAOB.

onbiTa  peLleHnst
3agay B obnactu
npogeccnoHansHo
1 JesaTenbHOCTU

MK-3 CnocobeH MK -3.1. MK-3.1. lMpoBoamuT | 3HaTb:
OCYLLIeCTBUTb MK-3.2. HabnogeHus 7 — MeTodbl opraHusaumm cbopa mHgopmauum,
BbINOSIHEHWE MK-3.3. n3MepeHus, HeobxoaMmonm ans pelleHusa
3KCMEPUMEHTOB W cocTtaBnsieT nx nccrneoBaTenbCckuxX 3adad, NocTaBMeHHbIX
0PopMUTL onucaHue " crneumanmcTom bonee BbICOKON
pesynbTathl dopmynupyet KBanudukauuu;
uccnegosaHuin  u BbIBOAbI. — CcTaTucTuyeckune MeToabl aHanusa

pa3paboTok MNK-3.2. MHpopMaLIMM AN PeLIeHUs NMOCTaBNeHHbIX




MpumeHsieT  npwm Hay4YHO-MpWKNagHbIX 3agay;
obpaboTke yMeThb:
AaHHbIX — MNPUMEHHATb MEeTOAbl CTaTUCTUYECKOrO
cTaHgapTHoe " aHanusa gaHHbIX ANs peLleHnst
opuUrMHanbHoe MoCTaBNEHHbIX 3a4ay;
nporpaMmmHoe —  MCnorb3oBaTb BO3MOXHOCTW MNaKeToB
obecneyeHue. cTaTUCTMYECKON 0B6paboTKM OaHHBIX U
MK-3.3. OPUrMHanNBLHOIo NPOrPaMMHOro
Cocrasnset obecneveHns pansi o6paboTkM
oT4yeTbl (pasgenbl NMHOPMaLIMM U peLleHns MOCTaBNEHHbIX
OT4eTOB) MO Teme 3agay;
unun no | BnageTb (MMeTb HaBbIK(K)):
pesynbtartam - HaBblkamy 00O0OLLUEHNA POCCUIACKOIO U
NpoBeAeHHbIX 3apybexxHoro onbiTa o6paboTkn
AKCNEePUMEHTOB. CTaTUCTUYECKUX  AaHHbIX  MNpU  peLueHuun
NpvKNagHbIX 3agauduun.
- HaBblkaMW COCTaBMEHUS OTYETOB MO
NpoBeAEHHBIM UCCNEAOBaHMAM.
MK 6 CnocobeH MK -6.1. [MK-6.1. BbisiBNgeT, | 3HaTh:
NpoBOANTb dopmupyeT " — MeTodbl (POPMMPOBAHUA W COrfacoBaHus

o6paboTky Z cornacoBblBaeT TpeboBaHWi Kk pesynbTatam aHanMTUYECcKUX

aHanua 6onbLUMX TpeboBaHusi K paboT C UCNONb3OBaAHWEM TEXHOMOMMN
OaHHbIX c pesynbTartam crtatuctmyeckon  obpaboTkm donbLmnx
NCNosib30BaHUEM aHanMTU4eCcKmx OaHHbIX;
cyuiecTsytolien B pabor, B TOM — cTaTucTu4eckune MeToabl 06paboTkm
opraHunsauum uncne, c OaHHbIX, B  4acTHoCcTM OonblKX, C
MeTogonorm4ecko Mncnosrnb3oBaHNEM NCMOSib30BaHMEM cyu_l.eCTBy}ouJ,eﬁl B
" " TexXHonormm opraHuaaumm METO0NIOrMYecKomn n
TEXHONOrM4YecKkomn BOonbLUMX AAHHbIX. TEeXHonorn4yeckomn I/IH(*)paCprKTypbl;
WH(PaCTPyKTYypbI yMeThb:

— MpUMeHATb MeToabl  (POpMUMPOBaHUSA U

cornacoBaHus TpeboBaHMn K pesdynbTaTam
aHarnnTn4eckmnx pa60T C ucnonb3oBaHUem

TEXHOMOMMN  cTaTUCTUYEeckon 0b6paboTku
[AaHHbIX, B YaCTHOCTU GOMbLUKX;
NPUMEHATb  CTaTUCTUYEecKMe  MeToApbl

06paboTKM AaHHbIX, B YaCTHOCTU ©OMbLUKX,
c ncnonb3oBaHWeM CyLlecTBylOWeNn B
opraHusaumm MeTOoA0s10rM4ecKom n
TEXHOMOrnMyeckon MHAPPaCTPYKTYpPHI;

BnageThb:

HaBblkaMm NPUMEHEHWsT  MeTodOoB
dopmupoBaHus n cornacoBaHus
TpeboBaHuit K pesynbTaTtam
aHanuTnyeckmx paboT C MCNoNb3oBaHWEM
TEXHOMOrMMN cTaTucTMyeckon obpaboTku
[AaHHbIX, B YaCTHOCTM GOMbLUKX;

HaBblkaMW MPUMEHEHNUS1  CTaTUCTUYECKMX
MeTo[0B 06paboTKM AaHHbIX, B 4YAaCTHOCTU

GonbLUnX, c ncronb3oBaHuem
CyLLIeCTBYOLLEN B opraHusaumm
METOONMOMMYEecKo U  TEXHOMOrM4YecKom
NHPPaCTPYKTYpSI;

12. O6bemM gucumMnnmHbl B 3a4eTHbIX eaAuHUUAaxX/Yac (s coomeemcmeuu ¢ y4yebHLIM raaHoM) —

2/72.

dopmMa NPOMEXYTOYHOW aTTeCTaLMuWn (3auem/sk3amer) 3a4em




13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl

TpynoemMkocTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
Ne cemecTpa
KoHTakTHas paboTa
nekumm 16 16
npakTnyeckme
B TOM uucne: | nabopaTopHble 16 16
KypcoBasi paboTta
CamocTosaTensHas pabota 40 40
lMpomexyToyHas aTtTecTtaums
UToro: 72 72

13.1. CopepxaHue QUCLMUNINHDI

n/n Peanusauus
pasfena
HaumeHoBaHve pasgena ANCUMNITUHBI C
CopepxaHvie pasgena gucumninHbl
AVCUUNIUHBI NOMOLLbIO
OHNawH-Kypca,
QYMK *
1. Nlekuum
1 MepBuyHasa ctatuctnyeckas | Lkanbl nsmepexHui. QYMK
obpaboTka AaHHbIX YHucmuuposaHHoe npeacTtaBnieHne  pasHOTUMHbBIX AHanus
AaHHbIX. OaHHbIX
Cnocobbl 3anonHeHNs NPONYLEHHbIX AaHHbIX.
Busyanusauns MHOroMepHbIX AaHHbIX.
AHanu3 pesko BblAensAnLMXca HabnogeHni
2 MpoBepka cTtatuctuyeckux | OCHOBHbIE TUMNbl UMNOTE3, MNPOBEPSIEMbIX B XOAe QYMK
rmnoTes B MNPUKNAAHbLIX | CTATUCTUYECKOro aHanuMsa u MoAenvMpoBaHus. Ananus
3apavax KpuTepui 3HakoB Anst O4HOW BbIGOPKW. OaHHbIX
Kputepuin MaHHa-YUTHMW.
Kputepuin YurnkokcoHa.
Kputepuin 3HakoB Ansi aHanu3a napHbIX MOBTOPHbIX
HabnogeHun.
KpuTepuin 3HaKkoBbIX paHroBbix CYMM YUMKOKCOHA.
lMpoBepka runoTes, CBA3aHHbIX C MNapameTpamu
HOpMarnbHOro pacnpegenexus.
3 [dncnepcnoHHbIN aHanuns OpHoaKkTOpHbIN OUCNEPCUOHHBIN aHanu3 QYMK
MHorodhaKkTopHbI AUCMEPCUOHHbIN aHanu3 AHanua
PaHroBbIn AMCNEPCUOHHBIN aHanNu3 OaHHbIX
4 AHanns CTPYKTYpbl M | AHann3 TeCHOTbl CBA3M Mexady KOonnyecTBEeHHbIMU OYMK
TECHOTbl  CTaTUCTMYECKOW | NepeMeHHbIMM. Ananus
CBA3U mMexay | AHanu3 cTaTUCTUYECKOW CBS3U Mexay MnopsaKoBbIMM OaHHbIX
uccrnenyemMbimu nepemMeHHbIMK.
nepemMeHHbIMK. AHanua  cBs3en  Mexgy — knaccudukauMOHHLIMM
nepemMeHHbIMU.
5 @PaKkTOpHbIN  aHanmM3 Mnpu  XKeCcTko  (PUKCMPOBaHHOM QYMK
DaKkTopHLIN aHanu3 Konmyectse hakTopos AHanua
PaKTOpHBIN aHanu3 npu HerKCMpoBaHHOM OaHHbIX
Konmyectse hakTopos
MeToabl BpalleHus 1 nHTepnpeTaumnmn akTopos
6 PacnosHaBaHne o6pas3oB u | CywHOCTb, TMnonornsaumsi n npuknagHas OYMK
Tunonorm3aumsa ob6bEKTOB B | HanpaBreHHOCTb 3aday Knaccmdukaumm o6bEKTOoB. Ananus
coumansHo — | Knaccudpmkauuss npu Hanuuum obyyarowmx BblGOPOK OaHHbIX
9KOHOMMUYECKNX (ONCKPUMUHAHTHbBIN aHanms).




ncenenoBaHUAX.

Knaccudpmkauma 6e3 obydveHus (napameTpuyeckui
cnydan): pacluenneHMe CMecel  BepOSITHOCTHbIX
pacnpegeneHun.

Knaccudpukauma 6e3 obyyeHus (HenapameTpuyecKui
cnyyan): knactep-aHanms.

BpemeHHbIe pagbl lMoHATne BpeMeHHoro psaa. OYMK
KoMNOHEHTbI BpEMEHHbIX PSAOB. AHanns
CraumoHapHble BpeMeHHble psdbl U UX OCHOBHbIE OaHHbIX
XapaKTEePUCTUKN.
HecnyuyanHas cocTaBnsiowiass BPEMEHHOTO psga W
MEeTOAbl Ero CriaXXuBaHus.
Mogenu HecTauMOHapHbIX BPEMEHHBbIX PSgoB UM WX
naeHTnmkaums.
[MporHo3npoBaHMe  3KOHOMUWYECKMX  MoKasaTenew,
OCHOBaHHOE Ha MUCMONb30BaHUN BPEMEHHbIX PSAOB.
2. JlabopaTopHble 3aHATUS
MepBnyHasa ctatucTnyeckasa | AHanu3 gaHHbIX B Naketax CTaTUCTUYECKOro aHanusa QYMK
o6paboTka AaHHbIX AaHHbIX NO Temam: AHanus
-LWkansl nsmepeHu. OaHHbIX
-YHMUUMPOBaHHOE NpeacTaBrieHne  PasHOTUMHbIX
OaHHbIX.
-Cnoco0bl 3anofiHeHMs NPONyLLEHHbIX AAaHHbIX.
-Busyanusauma MHOroMepHbIX AaHHbIX.
-AHanu3 pesko BblAensALWmMXcs HabnaeHun
lMpoBepka cTaTucTUdeCcKnx | AHanNM3 OaHHbIX B NakeTax CTaTUCTUYECKOro aHanmaa QYMK
rmMnotes B MPUKNAdHbIX | AaHHbBIX MO TEMaM: AHanus
3agavax - KpuTepun 3HakoB ans ogHON BbIGOPKMN. OaHHbIX
-Kputepuin MaHHa-YUTHMW.
-Kputepwuin YunnkokcoHa.
-Kputepwuii 3HakoB Ans aHanusa napHbIX MOBTOPHbIX
HabnogeHun.
-KpuTepwuit 3HakoBbIX PaHroBbIX CYMM Y UITKOKCOHA.
-MpoBepka runoTes, CcBA3aHHLIX C MapamMeTpamu
HOpMarnbHOro pacnpegenexus.
AdncnepcuoHHbIN aHanus AHann3 pJaHHbIX B NakeTax CTaTUCTMYECKOro aHanusa QYMK
OaHHbIX MO TEMaM: AHanus
-OaHoMaKkTopHbIN ANCNEPCUOHHBIA aHanua. JaHHbIX
-MHoOrogakTopHbI ANCNEPCUOHHBIA aHanNua.
-PaHroBbIvi ANCNEepCUOHHBLIN aHanms.
AHanns CTPYKTYpbl M | AHann3 TeCHOTbl CBA3M Mexady KOonnMyecTBEeHHbIMU QYMK
TECHOTbl ~ CTATUCTMYECKOW | MEPEMEHHbIMM B MakeTax CTaTUCTMYECKOro aHanusa AHanus
CBA3N MexXay | AaHHbIX. OaHHbIX
uccnegyemMbimu AHann3 CTaTUCTUYECKOM CBS3M MeXOy MOpPsAKOBbIMU
nepemMeHHbIMMU. nepemMeHHbIMM B MNakeTax CTaTUCTMYECKOro aHanusa
OaHHbIX.
AHanns  cBAsen  Mexay — KnaccuduKauWMoHHbIMU
nepemMeHHbIMM B MakeTax CTaTUCTMYEeCKOro aHanusa
OaHHbIX.
QDaKTOpHbLIA  aHanua npu  XecTko UKCMPOBAHHOM
PaKTOpHLIN aHanu3 Konuyectse aKTOPOB B MakeTax CTaTUCTUYECKOro
aHanu3a JaHHbIX. AYMK
DaKTOpHbIN aHanus npu HEUKCMPOBAHHOM AHanua
KonmyecTtBe (PakTOpoB B MakeTax CTATUCTUYECKOrO OaHHbIX
aHanunsa gaHHbIX.
MeToabl BpalleHus U nHTepnpeTauum (akTopos B
nakeTax CTaTUCTUYECKOro aHanm3a AaHHbIX.
PacnosHaBaHve obpasoB u | Knaccndukauusa npu Hanmdmm obydatowmx BblI6OPOK QYMK
TMnonorm3aums 06bEKTOB B | (AUCKPUMUWHAHTHBIN aHanms) B naketax AHanns
coumansHo — | CTaTMCTUYECKOro aHanM3a gaHHbIX. [OaHHbIX
3KOHOMUYECKNX Knaccudpumkauma 6e3 obydeHuss (napameTpuyeckmn
nccrnegoBaHusix. crnyyYan): paclenneHne CMecen  BEpPOSTHOCTHbIX




pacnpefeneHnin B nakeTax CTaTUCTMYECKOro aHanusa
AaHHbIX.

Knaccudmkauusa 6e3 obyveHus (HenmapaMeTpuyecKuii
crnyyan): knactep-aHanuM3 B nakeTax CTaTUCTUYECKOro
aHanusa gaHHbIX.

7 BpemeHHbIe pagbl lMporHo3npoBaHMe  9KOHOMUYECKMX  MoKas3aTenewn, OYMK
OCHOBaHHOE Ha MCMOSb30BaHUN BPEMEHHbIX PSOOB B AHanus
naketTax CTaTUCTUYECKOro aHanmaa AaHHbIX. OaHHbIX

13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

HavmeHoBaHue Tembl o
Buapl 3aHaTUR (4acoB)
Ne (pasgena) gucumnimHbl
n/n CamocTtosATenbHas
Jlekumn | MNpaktuyeckne | JlabopaTopHbie Bcero
paboTta

1 MepBnyHas cTatucTmyeckas 2 2 4 8

00paboTka AaHHbIX

lMpoBepka CTaTUCTUYECKNX 2 2 6 10

rmnoTes B NpUKMagHbIX 3agadax
3 | McnepcroHHbIN aHanms 2 2 6 10

AHanua CTPYKTYpbl U TECHOTHI 2 2 6 10
4 | cTaTUCTUYECKON CBA3M Mexay

ncecnegyemMbiMy NepeMeHHbIMN.

2 2 6 10

S ®akTopHbIN aHanu3

PacnosHaBaHne o6pasoB u 2 2 6 10
g | Tvnonorusauns 00ObEKTOB B

coumanbHO — 3KOHOMWUYECKUX

nccnegoBaHusX.
7 | BpemeHHble psigbl 4 4 6 14

UTtoro 16 16 40 72

14. MeToan4yeckue ykasaH1A Ans ody4arowmuxca no 0CBOEHUIO AUCLUMNIIUHDbI

Ana nydwero ycBoeHMs MaTepumana cCcTygeHTam pekoMeHayeTcs AomallHas paboTta ¢
KOHCNEKTaMM  NeKuMr, nNpe3eHTaumsiMi, BbINOSIHEHWE  MNPaKTUY4EeCKMX  3adaHuni  Ons
CaMOCTOATENbHON  paboThbl,  BbINOMHEHME  nabopaTtopHbix  paboT,  MCNonb3oBaHWUE
pekoMeHOOBaHHOW nuTepaTypbl U MeToauYeckux martepmanoB. B pamkax obwero obbema
4yacoB, OTBEAEHHbIX AN  U3yYeHus OUCUMNAWHBI, npegycMaTpuBaeTCcs  BbINOSHEHME
cnegylowmnx BuaoB camocTtosiTenbHblx paboT ctyaeHTtoB (CPC): mM3yvyeHne TeopeTudeckoro
mMaTepuana, BbINOSIHEHWE B MakeTe CTaTUCTUYECKOro aHanmsa OaHHbIX 3adaHui No Temawm,
N3y4YeHHbIM Ha NEKUMOHHbIX U NPaKTUYECKNX 3aHATUS.

Mpwu NCMonb30BaHUU ANCTaHLMOHHbIX obpa3zoBaTenbHbIX TeXHOnorum
" 3NEKTPOHHOTO 0byyeHus BbIMOMNHATH BCE yKasaHusi npenoaasaTenen,
BOBpPEMS noaknoyaTbCs K online  3aHaTuam, OTBETCTBEHHO noaxoauTb K

3agaHnaM Ans caMocToaTebHON paboThl.

15. lMepeyeHb OCHOBHOM WU [AOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeobGXxoAuMbIX ANA OCBOEHUSA AUCLUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 cCOOmeemcmeauu
¢ mpebosarusimu TOCT u ucrions3yemcsi obuwasi CK803Hasi Hymepauusi 07151 8cex 8UA08 UCMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n McToYHMK
Kotukos, T. E. AHann3 gaHHbIX : y4ebHO-meToamdeckoe nocobue / M. E. KotukoB. — CaHkT-
1 MetepOypr : CMGITIMY, 2019. — 48 c. — ISBN 978-5-907184-46-6. — TeKCT : 3NEKTPOHHbIN //

JlaHb : anekTpoHHO-6nbnunoteyvHas cuctema. — URL: https://e.lanbook.com/book/174498
BonbdcoH, M. b. AHan13 gaHHbIX : y4ebHoe nocobue / M. b. BonbdcoH. — CaHkT-lNeTepbypr :
2 CneryT wm. M.A. Bbony-BpyeBuua, 2015. — 81 c.— TekcT: 3neKTpOHHbIV // JlaHb
3NEKTPOHHO-0MbnnoTeyHasa cuctema. — URL: https://e.lanbook.com/book/180254

KysbmuH, B. V. MeTogbl aHanm3a gaHHbix : y4ebHoe nocobue / B. W. KyabmuH, A. ®. Nag3aos.
— 2-e u3g.,, nepepab. n pon. — Mockea : PTY MUPIA, 2020. — 155 c.— TekcT:




3NEKTPOHHbIN // JNaHb : 3NEKTPOHHO-O6MbnNMnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/171433.

6) A0NoNTHUTENbHada nutepartypa:

Ne n/n McToYHNK
lopenoe, B. WN. AHanu3 cTaTMCTMYECKMX [JaHHbIX : npakTukym : [16+] / B. V. Topenos,
T.H.legawesa ; Poccuinckaa wmexayHapoaHaa akagemus Typuama. — Mocksa
4 YHuBepcutetckaa kHura, 2015. — 120 c. : wvn. — Pexum pfgoctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=574944. — bubnuorp.: c. 107. — ISBN 978-
5-98699-151-1. — TeKCT : 3NEKTPOHHbIMN.

Aranako, C. A. Cratuctnyeckme MeTodbl aHanmu3a [aHHbIX : y4ebHoe nocobue : [16+] /
C. A. AranakoB ; OMCkuin rocygapcTBeHHbIn yHuBepcuTeT um. ®. M. [JoctoeBckoro. — OMCK :
Owmcknii rocypnapcTBeHHbIn yHuBepceuteT M. .M. Joctoesckoro, 2017. — 92 c. : Tabn., rpad.,

5 CXeM., un. - Pexum gocryna: no noanucke. -
URL: https://biblioclub.ru/index.php?page=book&id=562918 . — bubnuorp. B kH. — ISBN 978-5-
7779-2187-1. — TEKCT : 9NEKTPOHHBIN.

Kykosckun, O. N. VIHopMaLMOHHbIE TEXHOMOrMM U aHanu3 AaHHbIX @ ydebHoe nocobue /
O. N. XXykoBckun ; Tomckmi [OCyoapCTBEHHbIA YHUBEPCUTET CUCTEM  yMpaBreHus U

6 paguoanekTpoHunkn (TYCYP). — Tomck : 3nb KoHTeHT, 2014. — 130 c. : cxem., un. — Pexunm

poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=480500 . -

Bubnuorp.: c. 126. — ISBN 978-5-4332-0158-3. — TeKCT : 9NEKTPOHHBbIN.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTernbHble pecypchl (ouumnansHble PeCYpChbl MHTEPHET) :
Ne n/n Pecypc

1. | ObC JlaHb

2. | O6C FOPAUT

3. edu.vsu.ru

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemodOu4YyecKue yKa3zaHusi M0 6bIMOSTHEHU
rnpakmu4eckux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n McToYHUK

3y6os, H. H. Ctatuctuka B bmomeamumHe, papmauumn n papmaueBTuke : y4ebHoe nocobue :
[16+] / H. H. 3y6os, B. WN. KyeakuH, C. 3. Ymapos ; nog obw. peg. W. A. HapkeBunya. — Mockea ;
1 BepnuH : Oupekt-Meama, 2019. — 386 c. : un., Tabn. — Pexum goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=578236 . — bubnuorp.: c. 326-327. — ISBN
978-5-4499-1173-5. — DOI 10.23681/578236. — TeKCT : 9NEKTPOHHbIN.

lopsaunHoBa, E. P. MNpuknagHbie MeToAbl aHanm3a CTaTUCTUYECKUX OaHHbIX : y4ebHoe nocobue /
E. P. lopsauHoBa, A. P. lNMaHkos., E. H. NnaTtoHoB. — Mocksa : U3gaTenbckuii aom Beiclien

2 LLKOIMbI 9KOHOMUKM, 2012. — 312 ¢. — Pexxum goctyna: no nognmcke. —

URL: https://biblioclub.ru/index.php?page=book&id=227280. — ISBN 978-5-7598-0866-4. —
TeKCT : aNEeKTPOHHbIN.

17. OGOpasoBaTesfibHble TEXHONIOMMU, MUCNONb3yeMbleé nNpu peanusauum y4eOHOM
AUCUMNNUHBLI, BKMOYasa [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHonorum (OOT),
3NneKTpoHHoe oby4yeHue (D0), cmewwaHHOe 0by4eHue):

ITpu peanu3anuu JUCITUTLINHBI MOTYT HCIIOJIb30BATHCS TEXHOJIOTUH
3JIEKTPOHHOTO oOy4eHus u JUCTAHIIMOHHBIC oOpazoBaTeyibHbIC TEXHOJIOTUH
Ha ©Oa3ze moprasa edu.vsu.ru, a TaKXKe JPYrde JIOCTyNHBIE PECypchl  CETH
WnTepHer.

18. MaTepuanbHoO-TeXHU4YecKoe obecneyeHme AUCLUUNIINHDI:



https://biblioclub.ru/index.php?page=book&id=574944
https://biblioclub.ru/index.php?page=book&id=562918
https://biblioclub.ru/index.php?page=book&id=480500
https://biblioclub.ru/index.php?page=book&id=578236
https://biblioclub.ru/index.php?page=book&id=227280

NekumoHHas ayauTopusi  OOSKHa OblTb OCHALLEHHOW COBPEMEHHBIM KOMMbIOTEPOM C
NOAKIMIOYEHHBIM K HEMY NMPOEKTOPOM C BUAEOTEPMUHANA Ha HaCTEeHHbIN aKkpaH. MpakTuyeckme u
nabopaTtopHble 3aHATUS [OMKHbI NPOBOAUTBLCA B Cleuuanu3MpoBaHHON ayauTopuw,
OCHaLLEHHOW COBPEMEHHbBIMM NePCoHarnbHbIMU KOMMbIOTEPaMM U MPOrpaMMHbIM 0GecrneyeHnem
B COOTBETCTBUM C TEMaTUKOWN M3yyaemoro matepuana. [Npeagnonaraemoe obopygoBaHue Ans
KOMMNbIOTEPHbBIX KNacCoB: KOMMbOTEP NpenoaaBaTtens; KOMMbTEPbl yyYaluxcs, MynbTuMeaua
obopyanoBaHue (NPOeKTop, cpeacTBa 3BYKOBOCMPOM3BEOEHMS); JOCKA MarHUTHO-MapkepHas Ha
CTeHae, 2-CTOPOHHSISA, cneunannsmpoBaHHas Mebens.

19. OueHo4YHble cpeacTtBa Ans npoegeHusA TeKymeﬁ n HpOME)KyTOHHOﬁ arrectauumn

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHve WHamnkaTtop(bl)
rr|\;9n pa3gena ancuunnuHebl Ko“ﬁ';?;?” OOCTMXEeHNsA OueHouHble cpeacTaa
(mopyns) 4 KoMneTeHummn

MepBnyHas MK-1.1.
cTaTucTuyeckas AK-1 MK-1.2.

1. 0BpaboTka AaHHeIX MK-3 HE:g; 3agaHve ans nabopatopHoi paboThbl 1
k-6 MK-3.3.
MK-6.1.
MpoBepka MK-1.1.
CTaTUCTUYECKMX TUnoTes AK-1 MK-1.2.

2. B MpUKNaanbix sanatax MK-3 HE?; 3apnaHue ans nabopaTtopHol pa6oTsl 1
k-6 MK-3.3.
MK-6.1.
AdncnepcuoHHbIv MK-1.1.
aHanua AK-1 Hiéi

3 MK-3 I'IK-3. 2' 3apnaHue ans nabopaTtopHol pa6oTsl 1
MK-6 MK-3.3.
MK-6.1.
AHanns CTPyKTypbl ¥ MK-1.1.
TECHOTbI AK-1 MK-1.2.

4 CTaTUCTUYECKOW  CBSA3U I'IK-3 MK-3.1. 3 6 A DaBoThl 1
Me>|<,1:|,y I/ICCJ'Ie,lJ,yeMbIMI/I I_IK-G |_|K-32 afaHne ond naocopaTopHOU padoThl
nepeMeHHbIMMU. i MK-3.3.

MK-6.1.
MK-1.1.
daKTopHLIA aHanus AK-1 HE:lgi

5 MK-3 I'IK-3.2. 3apaHve ans nabopatopHoi paboTbl 2

rik-6 MK-3.3.

MK-6.1.

PacnosnaBaHue MK-1.1.
obpasoB n AK-1 MK-1.2.

6 Tunonornsauyus I'IK-3 MK-3.1. 3 6 7 pab 3
O6'beKTOB B COLMAnbHO I_IK-G |-|K-32 ajaHune and naoopaTtopHOU padoThbl
- 3KOHOMMNYECKUX ] MK-3.3.
nccrnegoBaHusaX. MK-6.1.

7 BpemeHHble pagbl 3apaHve anga nabopatopHon paboTbl 4

lMpomexyTodHaga aTTecTaums Tect
dopma KOHTpOns - 3a4eT MpakTuyeckoe 3agaHve




20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensrowume
npoueaypbl OLueHUBaHUsA

20.1 TeKywWwMn KOHTPOINb yCNeBaeMoCTHn

KoHTponb ycneBaeMocTy Mo AUCLUMNITMHE OCYLLECTBISAETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX

cpeacTs:
TecToBble 3agaHus, JlabopaTopHble paboTbl, YCTHBIV ONPOC

s

9.

Na6opartopHas pa6oTta Ne1

B npennoxxennoM Bam daiine «Tabmuiia kBapTup» paccMOTpute rnepeMennyto Llena. Berauciure
BCE OMHCATENIbHBIE CTATUCTUKH M TIOCTPOMTE MPOCTEHIINE CTATUCTHUECKUE TpadUKH I TaHHOU
[IEPEMEHHOM, ITPOBEPHTE TUIIOTE3Y O HOPMAJIBHOCTHU, UCIIOJIb3YS IN1a30MEPHBIM METOJI MPOBEPKU
Ha HOpPMaJIbHOCTb. [IponHTEpHIpeTHpYITE MT0JIyYEHHbIE PE3YIbTATHI.

B npennoxkenHom Bam daiine «Carsy  paccMmorpute mnepeMeHHyro llena. Berumciure Bce
OIMCATENbHbIE CTATHCTUKUA M IOCTPOMTE MPOCTEHINNE CTAaTUCTHYECKUE TpaduKu i JaHHOU
[IEPEMEHHOM, TPOBEPHTE TUIIOTE3Y O HOPMAJIBHOCTHU, UCIIOJb3YS IN1a30MEPHBIM METOJI MPOBEPKU
Ha HOpPMaJIbHOCTb. [IponHTEprpeTHpYITE M0JIyYeHHbIE PE3YIbTAThI.

B mpemnoxennom Bam aitne «Tightsy paccmorpute mepemennyio Ilena. Beruuciure Bce
OIMCATEIbHBIE CTATHCTUKUA M IOCTPOHTE MPOCTEUIINE CTATUCTHUYECKHE TpadUKd IS TAHHOH
[IEPEMEHHOM, TPOBEPHTE TUIIOTE3Y O HOPMAJIBHOCTHU, UCIIOJb3YS IN1a30MEPHBIM METOJI MPOBEPKU
Ha HOpPMaJIbHOCTb. [IpouHTEpHpeTHpYITE MOJIyYeHHbIE PE3YIbTaThI.

B npennoxxennom Bam daiine «Tabmuna KkBapTup» paccMoTpuTe nepeMmennyio Llena. Beruucnure
BCE OMHCATENIbHBIC CTATUCTUKH M TIOCTPOMTE MPOCTEHIINE CTATUCTHYECKUE TpadUKH I TaHHOU
[IEPEMEHHOM, TPOBEPHTE TUIIOTE3Y O HOPMAJIBHOCTHU, UCIIOJIb3YS IN1a30MEPHBIM METOJI MPOBEPKU
Ha HOpPMaJIbHOCTb. [IpouHTEppeTUpyiiTe MOITYUEHHbBIE PE3YJIbTATHL.

B npennoxennoMm Bam Qaitnie «IIpogomKUTENsHOCTh KU3HU» PACCMOTPUTE MEPEMEHHYIO «B
ropojie». Beluncnure Bce onucaTeNlbHbIE CTATUCTUKU U IIOCTPONTE MPOCTEUIINE CTATUCTUUECKUE
rpaduky JUIsT JAHHOW TIEPEMEHHOM, MpOBEephbTe THUIOTE3Y O HOPMAIBHOCTH, HCIONIb3Ys
[JIA30MEPHBIA METOJ TPOBEPKHM HAa  HOPMAIBHOCTb. IIpomMHTEpHpeTupyiTe NOJy4YECHHBIE
pe3yabTaThI.

B npemnoxennom Bam daiine «[IpomomKUTeNbHOCTh KU3HU» PACCMOTPUTE TEPEMEHHYIO «B
cene». Beluucnure Bce onucaTelabHbIE CTATUCTHUKUA U MOCTPOWTE MPOCTEHIINE CTATUCTUYECKUE
rpaduku Uil JAHHOW TIEPEMEHHOM, NpOBEpPbTE THIOTE3Y O HOPMAJbHOCTH, HCIHOIb3Ys
[JIA30MEPHBIA  METOJ TPOBEPKH HAa  HOPMAIbHOCTh. I[IpoumHTEpnpeTupyiTe NOJy4YEHHbIE
pe3yJIbTaTHI.

B npennoxenHom Bam daiine «IIpogomKUTeNsHOCTh KU3HU» PACCMOTPUTE MEPEMEHHYIO «B
cene». Brluucnure Bce omucarenbHble CTaTUCTHKU M TOCTPOMTE MPOCTEHINE CTATUCTUYECKUE
rpaduku JUIsT JAHHOW TIEPEMEHHOM, MpOBephT€ THUIOTE3Y O HOPMAIbHOCTH, HCHOIb3Ys
[VIA30MEPHBIA METOJ TIPOBEPKHM HAa  HOPMAIBHOCTh. IIpomHTEpHpeTupyiTe NOJy4YECHHBIE
pe3yabTaThI.

B npemnoxxernnom Bam (aiine Adstudy (craHmapTHbBIE MPUMEPHI) PACCMOTPHUTE IMEPEMEHHBIC
«Gendery» u «Adverty. IIpoBepbTe THIIOTE3Y O HE3ABUCUMOCTH THUX JBYX MPHU3HAKOB.

B npemioskeHHOM BaM (aiisie «IIKOJILHUKH» paccMoTpuTe mepeMernbie «Continuation decisiony
u «1 for girls, 0 for boys» . [IpoBepbTe TUIOTE3Y O HE3ABUCUMOCTH ATHUX JIBYX MPHU3HAKOB.

10. B mpemoskeHHOM BaM (haiiiie «IIKOJBHUKH» pacCMOTpUTE mepeMeHHbie «Continuation decisiony

u «Number of younger siblings (at age 16)». IlpoBepbTe rumoTe3y 0 HeE3aBUCUMOCTH 3THX JIBYX
MIPHU3HAKOB.

11. B npemoxxeHHoM BaM (aiine «KauecTBo paboThl» paccMoTpuTe nepeMeHHble «IIpruopureTs B

padote» u «CocrtaB cembr». [IpoBepbTe THIIOTE3Y O HE3ABUCUMOCTH 3TUX JBYX IIPHU3HAKOB.

12. B npemnoxxenHoM Bam ¢aitie «1960-1985» paccmotpute nepemennsie «NOIL» u «INTER».

HpOBepLTe TUIIOTE3Y O HE3aBUCHUMOCTH 3THX JIBYX ITPHU3HAKOB.



13. B mpennoxxenHom Bam daiine NEW11 npuBenens! nanusie 06 oobeMax npojax B 15 marazuHax
710 ¥ TIocTie pekiaMbl. BBISICHUTD, 3HaUuM J11 3G (HEKT peKIambl.

14.C momomiplo t-TecTa s HE3aBHCHUMBIX IPH3HAKOB MPOBEPHTE THIIOTE3Yy O TOM, CpEIHHE
3nayeHus nepemeHHoii « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» OJMHAKOBHI JIJIs1 MATBYMKOB U JIeBOUCK. Dailll «IIKOTBLHUKI.

15.C nomompto t-TecTa aJIsi HE3aBHCHUMBIX IPH3HAKOB IMPOBEPHTEC TUIOTE3Y O TOM, CpEIHUE
3HAYCHMS TICPEMEHHON  «price» OJIMHAKOBBI Il PAa3JIMYHBIX 3HAYEHUU MEPEeMEHHOM
«foreign/russiany. ®aiin «Mydatay.

16. C momomipio t-Tecta Jjisi HE3aBUCHMBIX MPU3HAKOB IPOBEPHTE TUIIOTE3Y O TOM, CpEIHUE
3HAYEHHS TEPEMEHHOU «PriCe» OJMHAKOBBI JUIS Pa3JIMYHBIX 3HAYCHUI TEpPeMEHHOM «Statusy.
daiin «Mydatay.

17.C nomourpio t-Tecta Uisi HE3aBUCHUMBIX NPHU3HAKOB MPOBEPHTE THUIOTE3Yy O TOM, CpEIAHHUE
3nayeHus nepemeHHoi « Number of O-levels obtained at national exams at age 16 (prior to
continuation decision)» OJWHAKOBHI JIJIs1 MATBYMKOB U JIeBOUCK. DAl «IIKOTBLHUKI.

18. C momomipio t-tecta A HE3aBUCHUMBIX IPU3HAKOB IPOBEPHTE THUIIOTE3y O TOM, CpeIHue
3HAYECHUsI IEPEMEHHOM «IIeHa » OJMHAKOBBI I pa3nu4HbIX ¢pupMm. Daitn «Tighty.

19. C nomMompto t-TecTa Ui 3aBUCUMBIX IPU3HAKOB MMPOBEPHTE TUIIOTE3Y O TOM, CPEIHUE 3HAUYCHUS
nepemennoit «GDP60» wu nepemenHoit «GDP85» paBubl (Het adhdekra Bpemenn) Daiin «1960-
1985».

20.C momompl0  TUCIEPCHOHHOTO aHajW3a IPOBEPhTE BIMSHUE «OKpyra» Ha «ypOBEHb
6e3padorunby. daiin «xoHOoMuKa». [IpouHTEepnpeTUpyiiTe MONTYYEHHBIE PE3YIbTATHI.

21.C moMompl0  AMCIEPCHOHHOTO aHalHM3a IPOBEPHTE BIHMSHUE «OKPYra» Ha «Kod(hdUIUEHT
paccrnoenusi». daiin «IxkoHoMuKay. [IpouHTEpIpeTUPYITE MONTYYSHHBIE PE3YIbTATHI.

22. B nmpemnoxxennom BaMm (aitiie Employees 3akonupyiite nepemenHyo Age Tpems 3HAYCHUSMH
(Monoaplie, cpedHH Bo3pacT, 3penblii Bo3pacT). lIpoBepbTe C MOMOIIBIO AMCIEPCHOHHOTO
aHanM3a BIMsHHE Bo3pacta Ha 3apabotok (“SALARY?”). IlpouHTepripeTupyiite mosydeHHbIE
pE3yNIbTaTHI.

23.C nmoMompl0 JAUCHEPCHOHHOTO aHAIM3a MPOBEPHTE BIMSHUE «IMArOHAIb» Ha «ueHy». Daiin
«LCDp». IIpounTepnpeTupyiiTe NoJy4eHHbIE PE3YIIbTATHI.

24. C momouipio JHMCIIEPCUOHHOTO aHaim3a nposepbTe Biusaue «TCO» Ha «ueny». Paiin «LCDy.
IIponHTEpNpETUPYITE OIYYEHHBIE PE3YJILTATHI.

25. B npeanoxkeHHoM Bam daiine «Mydatay 3akoaupyiiTe MmepeMeHHYI0 «run» TpeMs 3HAYCHHSIMU
(ManeHbkuid, cpeaHuid, OomnpIoil). IlpoBeppTe ¢ MOMOIIBIO AUCHEPCHOHHOTO aHAJIM3a BIMSHUE
npobera Ha ueHy. [IpouHTepnpeTupyiiTe Noxy4eHHbIE PE3yJIbTaThI.

NUM HOMep CTpaHbl B 0a3ze gaHHbIX Summers, Heston (1988);

NOIL (dummy) 1 nyst ctpansl, He qoObIBatorei HedTh, 0 - s JOOBIBaOIIEH;

INTER (dummy) 1 Ui cTpaHBl C XOPOIIMM Ka4eCTBOM JaHHBIX, 0 - B IPOTHBHOM CJIyYae;

OECD (dummy) 1 i cTpanbl

GDP60 BBII na nymry vacenenust B 1960 r.;

GDP85 BBII na nymy Hacenenus B 1985 r.;

GDPGRO cpennuii poct BBII nHa nymry nacenenus ¢ 1960 r. mo 1985 r. (B %);

POPGRO cpeaHuit poct paborocnocobHoro HaceneHus ¢ 1960 r. mo 1985 r. (B %);

IONY CpEeIHsIs 10JIs1 MHBECTULIMM (BKIJTFOYAs TOCYIapCTBEHHBIE) B 0011IeM 00BbeMe
BBII ¢ 1960 r. o 1985 1. (B %);

SCH CpenHsisi 107151 pab0TOCTIOCOOHOTO HACEJICHHSI, UMEIOIIas TTOJIHOE CPETHEE
obpazoBanue ¢ 1960 r. mo 1985 r. (B %);

LIT JIOJIS JIFOJIEH Cpe/IM HAceNIeHUs cTapiie 15 jer, yMeronmx YuTaTh U McaTh B
1960 r.

NabopaTopHas paboTta Ne2



1. B mpemnoxkenHoM (aiie comepkaTcs pe3ylabTaThl YETHIPEX TECTOB IS MOKWIIBIX Jirojeit: arith —
apupmeTrueckuii tect, INfo — wHGOpManMOHHBIA TecT, pPiCture - TeCT AOMOJHEHHS KapTHHOK,
similars — tect Ha momobue. IlpoBecTu (hakTOPHBIN aHAIN3 HA OCHOBE JaHHOW BBHIOOpKH. OCTaBHTH
ONTHMAJIbHOE KOJMYECTBO (PAKTOPOB, OLEHHUTh KAa4eCTBO BOCCTAHOBICHHUS KOPPEISIHOHHON
MaTpullbl, HCIIOJIb3YA Fpaq)I/I‘-IeCKI/If/'I aHaJIM3 MW MCTOABbI BpallCHHUA [JaTb MHHTCPIPECTANIO
MOJIYYE€HHBIX (PaKTOPOB Yepe3 UCXOIHBIC TIEPEMEHHBIC.

JNTa6opaTtopHas paboTta Ne3

BeinonuuTs cienyroniee 3ajaHue 10 JTUCKPUMUHAHTHOMY aHAJIM3y B IIAKETE IIPUKIIAJHBIX [IPOrPaMM:

1. IIpoBepuTb NPeANOCHUIKA JUCKPUMUHAHTHOTO aHAIW3a JIsl MPEIJIOKEHHBIX TaHHBIX:

1.1 . HopManbHOCTh pacrpeieieHus IPU3HAKOB BHYTPU TPYIIIL.

1.2 . CoBniazicHre KOBapUAIIMOHHBIX MaTPHUIL BO BCEX TPYIIIAX.

[TocTpouTh MaTpHIIBl MEKTPYIIIOBOTO U BHYTPUTPYIIIOBOTO PACCEUBAHUSI.

[TocTpouTh TUCKPUMHUHAHTHBIE (DYHKIINU.

4. Tlo cranmapTu30BaHHBIM KO3()PHUIMEHTaM NPOUHTEPIPETUPOBATh CYIIECTBEHHOCTh MPU3HAKOB C
TOYKHU 3PEHUSI PA3JINUUS MEXKIY KIaCCaMH.

5. Ilo crpykrypHbIM KO3(h(dUIIMEHTaM MPOUHTEPIPETUPOBATH CYIIECTBEHHOCTh MPU3HAKOB C TOYKH
3peHus Pa3InYMs MEKIY KilaccaMH.

w N

. 2
6. OueHuts TpeOyeMoOe KOJIMYECTBO JUCKPUMHHAHTHBIX (DyHKIUII 110 KpUTEpUIo J .

7. OLeHUTh KayecTBO AMCKPUMMHAHTHBIX (YHKUIUH IO PacCHOJIOKEHHIO KJIAcCOB B IPOCTPAHCTBE

JUCKPUMUHAHTHBIX (DYHKIUI.

[ToctpouTts knaccuduuupyromue pynkuun Oumiepa.

9. OueHuTh KayecTBO KJIaCCU(PUKALMU N0 Kiaccupuuupyommm GyHkausam duiepa.

10. OueHuTh amocTepUOpHBIE BEPOSTHOCTH TNPUHAUICKHOCTH OOBEKTOB K KjaccaM, arpHOpHEIE
BEPOSATHOCTH 3aJ1aTh CAMOCTOSATEINBHO.

11. OmnpenenuTs NPUHAAIEKHOCTH HOBOIO O0OBEKTA K OJTHOMY M3 TPEX KJIacCOB.

o

JNTa6opaTtopHas pa6oTta Ne4

1. B Tabnuue 1, npuBeaeHHON HUXKe NPUBEAEHDbI aHHbIE NO A0X0AaM HaceneHusa 3a nepuog ¢ 1999
no 2001 roa u cBeieHUA 0 NpupocTe cbeperkeHnit Ha BKAadax v B LEeHHbIX bymarax U o pacxogax Ha
MOKYMKY Ba/tOTbl 3@ TOT XKe nepuoga,.

Tabanua 1.
Hoxonabl [Ipupoct coepexenunii Bo Pacxonpl Ha MOKyTKY
HaCeJIeHUs, MIIpA. BKIAJax U IEHHbIX Oymarax, BaJIOTHI, MIIPJ. P.
p. MJIPI. P.
SuBape 1999 166,2 4.3 13,8
®epaib 1999 186 8,2 13,6
Mapt 1999 197,9 4.4 21,8
Anpens 1999 220,5 9,3 15
Maii 1999 212,5 8,3 13,6
Hrons 1999 226,5 10,2 17,4
Uromns 1999 226,6 8,8 21,3

Asryct 1999 239,1 55 22,2



Cents16ps 1999 239,8 6,2 20,4

Oxts6ps 1999 250,8 7 18,1
Hos6ps 1999 257 8,2 21,8
Jexabpn 1999 354,9 17,4 27,7
SAusaps 2000 215 8,6 17,2
®erpans 2000 261,3 12,3 17,5
Maprt 2000 286,5 13,2 22,6
Anpens 2000 2915 11,1 18,4
Maii 2000 284.5 15,6 16,5
Hronn 2000 315,1 17 18,3
Hroms 2000 308,1 13,2 20,6
Asryct 2000 322,7 94 23,9
Cents6ps 2000 3315 10,9 22,9
Oxts6ps 2000 325,5 7,8 24,7
Hos6ps 2000 348,5 15 22,3
Jlexabpn 2000 452.3 8,1 28,9
SAusaps 2001 290,2 13,3 20,5
®despans 2001 337,5 12,8 20,2
Maprt 2001 376,1 15 21,3
Amnpens 2001 395,4 17 21,2
Maii 2001 372,1 11,2 22,6
Hronn 2001 428,2 17,1 23,7
Hrons 2001 4249 14,9 26,7
Agryct 2001 437.,2 16,2 29
Cents6ps 2001 436,1 20,5 22,6
Oxkts6ps 2001 438,6 17,5 26,2
Hos16ps 2001 448,3 17,9 31,3
Hexabps 2001 580,6 22,4 35,4

MeToaoM 3KCIOHEHIIUAIBLHOTO CryIa)KHUBaHMS HOCTpOﬁTe MOZCIIb OJHOI'O U3 IMMPEAIIOKCHHBIX BPEMCHHBIX
pAOOB. OII@HI/ITC KaueCTBO MOJICIIN U CACIanTe IMPOrHO3 Ha HECKOJIBKO 1IaroB BIICPCI.

2. TlpoBenuTte Ce30HHYIO JEKOMITO3HMIHUIO Ui psimaa Series_G, pacmonoxenHoro B marnke Examples.
VKaxute: UMEET JM MPEIJIOKEHHBII BPEMEHHOM psi TPEHJ, CE30HHYIO KOMIIOHEHTY, BHJ
CE30HHOCTH, IEpUOo/ ce30HHOCTH. [Ipoananusupyiite, BIASETCS JIM cay4yaiiHas KOMIOHEHTa JaHHOTO
psizia CTAIlMOHAPHBIM PSIZIOM.

Kputepum oueHkn nabopaTopHbIX pabor:

- OLEHKa «OTNIMYHO» BbICTABMSETCHA CTYOEHTY, eCnNn BCe 3a[aHWUS BbINOSIHEHbI;
- OLEHKa «XOPOLLO» BbICTABMSETCA CTYAEHTY, eCnu BCe 3aJaHusl BbINOSIHEHbI, HO
BO3MOXHO, C HEKOTOpPbIMU Hego4YyeTamum

- OLEHKa «yO4OBNEeTBOPUTENbHO» BbICTABMAETCA CTYAEHTY, €CnvM  3afaHusi BbINOSHEHbI
YaCTUYHOB U (MNN) C HEAOYETaMM.

- oLeHKa «HeyooBNeTBOPUTENBHOY», €CNN BbINONTHEHO MeHbLule 50 % 3agaHus.



20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHas aTtTecTaumus no AMCUMNIIMHE OCYLLECTBNSIETCS C NOMOLLbIO CreayoLwmnx
OLIEHOYHbIX CPEeaCTB: TECT.

KOHTpONbHO-U3MepuTesibHble MaTepuarnbl NPOMEXYTOMHOM aTTecTaumMm npeacrtasnseT
cobon TecT, NO3BONSAOLNIN OLLEHNTDL CTENEHb CHOPMNPOBAHHOCTM 3HAHWNIN, YMEHUIN U HABbIKOB.

[ns oueHMBaHUS pe3ynbTaToB 00yyYeHMs Ha 3ayeTe Mcnonb3ylTcs  cneayowme
nokasaTenu:
1) 3HaHMe y4yebHOro MaTepvana v BrageHuWe NOHATUIHLIM annapaToM CTaTUCTUYECKOro
aHanusa gaHHbIX;
2) yMeHue aHanM3npoBaTb MHOTOMEpPHbIE JaHHbIE;
3) yMeHne npuMeHsiITb MeTodbl aHanM3a [AaHHbIX  MpYM pPeleHuMn 3agady B pasfvyHbIX
NPUKNagHbIX o6nacTsx; ;
4) BNageHne HaBblkaMu NMOCTPOEHUS U NPOBEPKM KaYecTBa MoAenein aHanmaa AaHHbIX;
7) BrnageHve HaBblkaMW MHTeprnpeTaumMmn NoslyYyeHHbIX pe3yribTaToB B TepMUHaxX NpuKagHon
obnacTtu ¢ Lenbto Nony4YeHUs HOBbIX 3HAHWUIA U BbIBOAOB.

TecT

KoHTponbHO-u3meputenbHbin matepman Ne_1

1. [IporHTEPIPETUPYIHTE OCHOBHBIE CTATHCTHYECKHME IOKA3aTENIH, UCIOJIb3YEMbIE B OMUCATEILHOMN
craructuke: Minimum, maximum, Range, Meouana, [Josepumenvnuiii unmepean, Variance, LOwer,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6amn).

2. Onumwure t-TecT Uid 3aBHUCHUMBIX W HE3aBUCUMBIX BBIOOpOK. [lpuBemuTe mnpumepbl 3aaad Ha
HCIIOJIB30BaHUE JTJAHHBIX METOOB. (2 Oarmm).

. IlpuBeauTe npumep 3aa4u Ha KCIIOJIb30BAaHHE PAHTOBOTO AMCIIEPCUOHHOrO aHau3a. (1 Oam)

. Onuivre METo/ pelieHusl 3a1a4i JUCKPUMUHAIIMY B TUCKPUMUHAHTHOM aHanu3ze. (1 6amr)

. OnummTe MeTo uHTepnperanuu ¢GakTopoB B pakTopHOM aHanu3e (1 Gamr).

. ChopmynupyiiTe airopuT™M METOIa APEBOBUIHON Kitaccudukanuu. (2 6ania).

. [aiiTe onpexnenenue BpeMeHHoro psina. Hapucyiite npumep rpaduka BpemenHoro psaaa. (1 6amr)

. OxapakTepu3yiiTe OCHOBHbIE KOMIIOHEHTBI BpEMEHHBIX psAIoB. (1 6an).

9. JlaiiTe onpeneneHne aBTOKOPPEIAMOHHON (PYHKIMH JUTsl CTAllMOHAPHBIX BPEMEHHBIX psAfoB. (1 Ga).
10. OnuiuTe METOT BOCXOAAIIMX U HUCXOJAUINX CEpUil JIsl MPOBEPKH TMIIOTE3bl O HAJIWYUM TPEHIA Y
psga. (1 6amm)

11. ChopmynupyiTe aaropuT™M CIUIQKHBAHUS CKOJB3SIIMMHU CPEIHUMH IS BPEMEHHBIX PSIOB. (2
Oamnna).

12. Onumure noApoOHO METOJ IKCIOHEHIIUAIBHOTO CTIIaKUBAaHUS JUIsl IPOCTEUIINX BPEMEHHBIX PSI0B.
(2 6amna).

03N hn KW

KoHTponbHO-u3meputenbHbin matepuan Ne_2
1. [TpouHTEpIIPETHPYIHTE OCHOBHBIE CTATHCTHYECKHE MMOKA3aTENIN, MCIIOIb3yeMbIE B OMUCATEIbHON
craructuke: Minimum, maximum, Range, Meouana, /losepumenvhulii unmepean, Variance, Lower,
Upper Quartile, Std.Dev, Skewness, Kurtosis. (1 6amr).

2. MeTop! TPOBEPKHU TUITOTE3BI O HOPMATBLHOM paciipeiesieHnn nmpu3Haka. (1 6amr).

3. Onwumute 0OMIA TPUHIKIT TPOBEPKH CTATUCTHUECKUX rumnotes. (1 6amn)



4, Onummure NPUHIUI TMOCTPOSHUS TaONHIl CONPSHKCHHOCTH JUISI TMPOBEPKU THUIIOTE3BI O
HE3aBHCUMOCTH JIBYX KaTe€rOpHUpOBaHHBIX MepeMeHHbIX. [IpuBeanTe mpumMep 3a1ayil Ha MCIOIb30BAHUE
JTaHHOTO MeToa. (2 6a).

3. Kak onpenensiercst KOTU4ECTBO IUCKPUMUHAHTHBIX (DYHKIMIA B TUCKPUMUHAHTHOM aHanu3e. (1 Gamn)
4. Onummre nociea0BaTeIbHOCTh aroB (akTopHoro anammsa (1 6amr).

6. ChopMynupyiTe airOPUTM METOJIa K-CpeaHuX. (2 6amia).

7. Haiite onpeaeneHue BpeMeHHOTo psiga. Hapucyiite npumep rpaduka BpemeHHoro psiaa. (1 6amr)

8. OxapakTepu3yiTe OCHOBHBIC KOMIIOHEHTHI BPEMEHHBIX PsaoB. (1 6armm).

9. JlaiiTe onpeeneHne aBTOKOPPENSMOHHON (PYHKIMH JUTSI CTAIIMOHAPHBIX BPEMEHHBIX psAfoB. (1 Gaw).
10. OnummTe METo1 Ce30HHON JEKOMITO3HUIIMKM BPEMEHHBIX PsiIoB. (2 Oasa)

11. ChopmynupyiiTe anrOpuT™M CIIIAKUBAHUS CKONB3SANIMMH CPEAHUMH JUIsl BPEMEHHBIX PSIoB. (2
Oaia).

12. Onumure nogpoOHO METOJ IKCIOHEHIIMAIBLHOTO CIUIAKUBAHUS JIsl TPOCTEUIINX BPEMEHHBIX PSJIOB.
(2 6amna).

,D,J'If-l oueHnBaHNA pe3ynbTaToB o6yqum=| Ha 3a4eTe UCNosrb3yeTcAd CJ'IeLI,yI'OLLl,I/IVI nogxona:

Kputepun oueHnBaHus Lkana oueHok

Obyvarowuinca B NOMHON Mepe BriageeT MOHATUMHBIM annapaTtoM 3auTeHo
AaHHoW obnactm Hayku (TeopeTMyYecKMMUM OCHOBaMu OUCLUMMIMWHBI),
coan Bce npaktudeckne wu  nabopatopHble paboTbl, cpegHee
KONMMYeCTBO MpaBWibHbIX OTBETOB HAa BOMPOCHbI TECTOB NpEBbILAET

60%.
OGyuvarlowmiica  OEMOHCTPUPYET  OTPbIBOYHblE,  (bparMeHTapHble He 3auteHo
3HaHWs, gonyckaeT rpyGble oWwunoKK, He cpan Gonee [AByX

npakTuyeckmx wunu nabopaTopHbiX paboTbl, CpeaHee KONM4YecTBO
npaBuibHbIX OTBETOB Ha BOMPOCHI TECTOB MeHee 60%.

20.3 ®OoHpA OLEeHOYHbIX CpeacTB C(hOPMUPOBAHHOCTU KOMNETEHUUI CTYAEHTOB, peKOMeHAyeMbI Ans
npoBeAeHUs ANarHOCTUYECKNUX paboT

IIK-1 Cnoco6eH npoBoauTh padoThl M0 00padoTKe U AHAJM3Y HAYYHO-TeXHUYeCKOoil uHpopManuu
U pe3yJIbTATOB HccIe0BAHMIT

IIK-6 CnocoGeH mnpoBOoAUTH O0OO0PadOTKY M aHAJIU3 OOJBIIMX JAHHBIX € HCHOJb30BAaHHEM
CYLIECTBYIOLIE B OPraHU3aliy MEeTOA0I0rHYeCKON M TEXHOJIOIHYeCKOM HH(PPACTPYKTYPbI

Bomnpocsl ¢ BbIOOpOM OTBETa

1. OcHoBnas rumote3a t-tecta Uis 3aBUCHMBIX  BBIOOPOK Ipu 00paboTKe MH(GOPMAIMKU O 3HAYCHHSX HEKOTOPOIO
IoKas3aTest 10 M TOCJIe BO3JEHCTBUS Ha aHAJIM3UPyeMble 00BEKTHI (GOPMYyNIUpyeTCs Kak:

A. Hert 3¢¢exra Bo3aeiicTBHS - cpeaHNe 3HAYEHHS] T€HEPAJBHBIX COBOKYMHOCTEH, U3 KOTOPHIX MOJIYYeHBI JBe
aHaJM3UpyeMble 3aBHCHMbIe BEIOOPKH, PaBHBI.

B. Her 3(1)(1)CKTa BO3I[CﬁCTBPIH - AMCIEPCHUU T'CHEPAJIbHBIX COBOKyHHOCTGfI, N3 KOTOPBIX IMOJYYCHBI IBC aHAJIU3UPYEMbIC
3aBUCHMBIC BLI60pKI/I, PpaBHBbI.

C. Ectp 3(1)(1)€KT BOBI[CﬁCTBHSI - Cp€AHUEC 3HAYCHHSA TCHEPAJIbHBIX COBOKyHHOCTGfI, M3 KOTOPBIX IIOJY4YCHBI [BC
AHAJIN3UPYEMbIC 3aBUCUMbBIC BBI60pKI/I, HC paBHBbI.

D. Ectb 3¢ dexr Bo3aeicTBYSA - AUCIEPCHH I'eHEPAIBHBIX COBOKYITHOCTEH, N3 KOTOPBIX MOJYYEHBI JIBE aHAJIH3UPYEeMbIe
3aBUCHMBbIC BEIOOPKH, HE PaBHBI.



TaOauubl CONMPSHKCHHOCTH MPUMEHSIOTCS JUIS aHATN3a HH()OPMAIUH, TPEICTABICHHOH B!
MuTtepBasibHOM 1IKATIE.

KareropupoBaHHoii (HOMMHAJIbHOI) HIKAJIE.

[IIxane oTHOLIEHUI.

WHTtepBanpHOM 1IKaje U MIKajae OTHOLIEHUH.

Perpeccronsslif aHanmm3 B mporecce 00pabOTKH WH(POPMALUH IPUMEHSIETCS IS

BoisiB/IeHUs 3aBHCHMOCTH HEKOTOPOro KOJHUYECTBEHHOI0 NMoKa3aTens (0TKJIMKA) OT 0OJHOT0 WJIH HeCKOJIbKHX
nokasareJieil (IpeiMKTOPOB).

BrisiBIIeHUS 3aBUCHUMOCTH MEKAY KaUC€CTBCHHBIMU MMOKA3aTCIIAMU.

BrisBinenus MPUIUHHO-CJIICACTBECHHBIX cBs3eH MECKIY Ka4€CTBCHHBIMU IMOKa3aTCISIMU.

CoxparieHus pa3MEpHOCTH IIPOCTPAHCTBA HCCIIEAYEMBIX ITOKa3aTeeil.

Koapduuument xoppensunu Criupmena B rpouecce 00paboTku HHPOPMAIMU HCIIONb3YEeTCs JUTS:

BoisiBieHHs1 Mepbl 3aBHCHMOCTH MEXKAY JABYMsI MOKa3aTeJsiMH, BBIOOPKM 3HA4YeHHMil KOTOPBIX
NpeBapUTeJbHO MPOPAH:KUPOBAHBI.

BrisBrieHus 3aBUCHUMOCTH MEXAY ABYMS. HOMHUHAJIBHBIMHM MTOKA3aTEISIMH.
BrisiBienus Mmepbsl HEJIMHENHHON 3aBUCUMOCTH MEXAY ABYMS MMOKa3aTEeIsIMU.

O1eHKH KayecTBa HEJIMHEHHOTO YpaBHEHUS Perpeccui.

Ion crarncTryeckoi rumoTe30i B mpomecce 0O0pabOTKH HHPOPMAIIUU TOHUMASTCS:

IIpeanoJoxenue, CBSI3aHHOE ¢ BEPOSITHOCTHBIM pacripele/ieHHeM HEKOTOPOro MoKa3aTeIsi WM MoKa3areJeii,
KOTOpOe HccIe0BaTe]Ib COOMPAETCs MPOBEPUTDH B pe3yJibTaTe IKCIIEPHMEHTA.

IIpenmnonosxeHue, KOTOPOE UCCIIEAOBATENH COOUPAETCS MPOBEPHUTH B PE3yIbTAaTE IKCIIEPUMEHTA.
[Ipenmnonoxxenne o clieHapHsIX Pa3BUTHS COOBITHH B OyayIIeM.

[Ipenmnonoxkenne 0 3HAUECHUSX HEKOTOPOI HEHA0II01aeMOi TepEMEHHON B TIPOIILIIOM.

OmmOKoi TIepBOro poja npu padoTe CO CTATUCTHYECKON THIIOTE30H B mporecce 00paboTKu HHPOPMALIUU
CUHTACTCS:

Ommbka TPUHSTH TUTIOTE3Y, €CIIU Ha caMOM JieJie OHa He BepHa.

Omudka OTBEPrHyTh THIOTE3Yy, €CJH HA CAMOM JieJie OHA BepHA.

OmmbOKa UCIOIh30BATh KOHKPETHBIA CTATUCTHYSCKUH KPUTEPHA JISl IIPOBEPKHU TAHHOHN TUIOTE3HI.

BrruucnurenanHas ommoKa IpH pacu€Te CTaTUCTUKU KPUTCPUSL.



10.

11.

AHLTepHaTHBHOﬁ THUIOTE30M1 Ipy MPOBEPKE CTATUCTUYCCKUX I'MIIOTE3 B IIPOLECCC 06pa6OTKI/I I/IH(l)OpMaHI/II/I
CUHUTACTCA:

IIpennoJsosxkenune, KOTOpoe NPMHUMAaeETCS, €CJIU OTKJIOHseTcs runore3a HO.

HpC,Z[HOJIO)KeHI/IC, KOTOPO€ OKa3bIBAETCA OAHO3HAYHO HCTHUHHBIM, €CJIM OTBEPIrac€TCsa THUIIOTE3a HO.

[Mpeamnonoxenue, Mpu KOTOPOM BEPOSITHOCTD MOMAAAHUS CTATUCTUKH KPUTEPHSI B KPUTHUECKYIO
o0nacth paBHa 1.

Ipennonoxenue, IPH KOTOPOM BEPOSTHOCTD TOMAIaHUS CTATUCTUKHA KPUTEPHS B KPUTHUYECKYIO
o6acts 6oibire 0,9.

PanroBeiii qucnepcronHbIi anamm3 Kpackena-Yoiumrca B poriecce aHamu3a HHGOPMAIHH UCTIONB3YEeTCS IS

IIpoBepku BJHMAHUS HEKOTOPOro KaTeropu30BAHHOIO MOKAa3aTeJisi HA HEKOTOPbIil MPU3HAK, 3aJaHHbIA B
HIKaJie OTHOILEHUI.

[IpoBepku BIMSHUA HEKOTOPOTO MOKa3aTess, 3aJaHHOTO B IIKaJle OTHOUIEHWM, Ha HEKOTOPbIH HOMHWHaIbHBIA
[10Ka3aTedb.

IocTpoenne GyHKIMM, ONMUCHIBAIONICH BIHSHUS HEKOTOPOTO KaTETOPU30BAHHOTO MTOKA3aTEIsl HA HEKOTOPBIHA
IIPU3HAK, 3aJJaHHbII B 1LIKaJIe OTHOLICHUH.

[TocTpoenne (yHKINH, ONMUCHIBAIOIIECH BIMSHHUA HEKOTOPOTO IIOKA3aTels, 3aJaHHOTO B IIKaJe OTHOLICHHWH, Ha
HEKOTOPBI HOMUHAJIbHBIN [T0KA3aTeb.
Hucniepcronnsrnii anamnz ANOVA B npomecce aHann3a HHPOPMAIIUHN UCTIOIB3YETCS U OLICHKH paBEHCTBA!

Cpeanux 3HayeHMil A8 ABYX WiIn 0oJsiee BBIOOPOK, MOJYYEHHBIX M3 HOPMAJbHBIX TIeHepaAJbHbIX
COBOKYIIHOCTeii.

Hucnepcuii  ams 1ByX wiu 0ojiee BEIOOPOK, MOTYYEHHBIX U3 HOPMAIBHBIX T'€HEPAJIBHBIX COBOKYITHOCTEH.

CpenHux 3Ha4eHUH TOJIBKO JUIS ABYX BBIOOPOK, MONYUYEHHBIX U3 HOPMAaJIbHBIX T€HEPAIbHBIX COBOKYITHOCTEH.

Cpe,I[HI/IX 3HAYCHHUI JUIA ABYX WA boiee BLI60pOK, MOJYYCHHBIX M3 MPOU3BOJIbHBIX 'CHECPAJIbHBIX COBOKyHHOCTeﬁ.

Hucrepcuonnsrnii anammz ANOVA B nporecce aHann3a HHPOPMAIIUH MOXHO HCIIONB30BATh ISl CPAaBHCHUS:
JAByx nim 0oj1ee He3aBUCMMbIX BbIOOPOK.

JIByx nnm GoJiee 3aBUCUMBIX BEIOOPOK.

Tonbko JBYX 3aBHCHMBIX BEIOOPOK.

TonpKko IBYX HE3aBUCHMBIX BEIOOPOK.

(DaKTOpHLIﬁ aHaJIn3 B IMIpOLECCe aHaJIn3a I/IH(l)OpMaHI/II/I IIO3BOJISICT.

Haxoantnb 0606mem{ue, HEMOCPEACTBCHHO HE M3MEpPsiEMbI€ MOKa3aTe/iu, KOTOPbIi¢ ONMPEACIaA0OT 3HAYCHUA
HCXOAHBIX H3MEPHEMBbIX nmokasareJieii.

Cpezu/I HUCXOJHBIX MoKa3aTeae BBIACJIATH TIOKa3aTeid, UMCIOIIHUE BBICOKYHO KOPpPECIAOHIO C CO BCEMH APYTrUMHU
IIOKA3aTCIIsIMHU.



C. Haxomute 0000IICHHBIC MOKA3aTENM, TAKHE, YTO BCE MCXOJIHBIC MOKA3aTEIHM BBIPAKAIOTCA B BUAC KOHKPETHBIX
(GyHKIUN OT TaHHBIX 00OOIIEHHBIX TOKa3aTeNeH.

d. Haxomuts oauH OGOOUICHHBINH, HEMOCPEACTBEHHO HE M3MEPACMBIN MOKa3aTellb, KOTOPHIM ONpEAeIsieT 3HAUCHHUS
HCXOJHBIX U3MEPSIEMbIX MOKa3aTemnei.

12. Tlon BpeMeHHBIM psiIOM B Ipoliecce aHanu3a nHGpopManuy TMOHUMACTCS:

a. Pspg3HaYeHNi HEKOTOPOr0 CTATHCTHYECKOT0 MOKA3ATeJIsl, B3ITHIX B XPOHOJIOTHYEeCKOM MOPSIKe BpeMeHH.

b. Psiz 3HadeHHi HEKOTOPOTO MOKA3ATENS [UIsl COBOKYIIHOCTH OOBEKTOB ISl OJJHOTO MOMEHTA BPEMEHHU.

C. ®DyHKOUA OT BpEMEHH, ONHCHIBAIOIIAS 3HAYEHHSI HEKOTOPOro AETEPMUHHUPOBAHHOTO TOKA3aTEs.

d. ®yHKUUS OT BPEMEHH, OMKCHIBAIONIAS 3HAYCHHUSI HEKOTOPOTO CTOXaCTHYECKOTO MOKa3aTes.

13. Mopenb 9KCHOHEHIIMAIBHOTO CIIIAXKUBAHUS VISl BPEMEHHBIX PSZOB B Ipoliecce aHalln3a HHPOpMauu
UCTIONb3yeTCs AJISL:

a. IIporHo3upoBanHus OyaylIHMX 3HAYEHHH BPEeMEHHOI0 psaja.

b. BrlieneHUs Ce30HHOI KOMIIOHEHTBI BpEMEHHOTO PSIa.

C. BrigeneHus TpeHIa BpEMEHHOIO psja.

d. HaxosxmeHus mepuoia BpEMEHHOTO Psa.

BOleOCI)I C KPaTKUM O0TBETOM
14. KoMmoHeHTa BpeMEHHOI'0 ps/ia, ONMCHIBAIOIIAs JOITOBPEMEHHYIO TEHICHIIUIO €r0 Pa3BUTHUS HAa3bIBACTCH:

a. TpPeHaoM.

15. Ilpu ananuze uHdopManuy 0 BpEMEHHBIX IIapaMeTpax HIPOKOB HEKOTOpoill urpsl 3a 2015-2016 roasl BeIABHUraeTCs
TUIOTE3a:

HO: Cpennee BpeMsi UTPOKOB HE U3MEHHUIIOCH.
H1: Cpennee Bpemsi UTPOKOB U3MEHMJIIOCH.

Pesynbrate! t-recta 117151 3aBUCUMBIX BHIOOPOK MTPUBEICHBI B TAOTHUIIE:
Omnpenenure, orBepraercsa runoteza HO (na uinm Her):

T-test for Dependent Samples (Sheet? in Book?)
Marked differences are significant at p < ,05000
Mean | StdDv. ([N| Dif. | Std.Dv. t df| p Confidence | Confidence
Variable Diff. -95,000% | +95,000%
MusyTei(2015r) | 1160.4671 635,021
MunyTeI(2016r) | 1338,553 856,4092) 76 -158,066) 364,3299 -376225 75 0,000310)  -241319  -74,8128

a. Ha.

16. Ilpumenenue HakTOpPHOrO aHaNKM3a MpH 0OPabOTKE MHOTOMEPHOW MH(OpPMAIMK  HANPAaBJICHO Ha ygeauueHue Uiu
CoKpaujeHue pa3sMEPHOCTH IIPU3HAKOBOTO IIPOCTPAHCTBA (YKaKUTE: YBEIHUCHNE WM COKPAIIECHHE)



17.

Cokpauuenne

B MeTozmax knacTepu3anny MHOTOMEPHBIX JaHHBIX B KaUeCTBE MEPbI OJIM30CTH OOBEKTOB HCIIOJIB3YETCS METPUKA HIIH
KOX(PPHUIHUEHT KOPPENAun (YKaXUTe: METPHUKA WIH KO3PPHUINSHT KOPPEIIAIINH)

a. METPUKA

IK-3 Cnoco0eH ocCylecTBUTH BbINOJHEHHE JKCHEPUMEHTOB H O(OPMHUTH pPe3yJabTaThl HCCIETOBAHMI H
pa3paboroxk

33}]3]-[]/[7] C BapUaHTaMHU OTBETOB
Pemienue 3amaum JAUCKpUMHHAIIMKU B paMKax JUCKPUMHWHAHTHOI'O aHajiu3a MHOpUu TMPOBEACHUU MPUKIATHBIX

HUCCJIeIOBaHUN MOKHO MPUMCHSITD JJIS:

Onpezle.ﬂemm 0 KAKUM MOKa3aTeJasiM CYIIeCTBCHHO PA3/IMYAl0TCH BbIJACJICHHbIC B PaMKaX HCCJ/I€10BaHUsA
KJIACChbI.

Pazbuenns mccienyeMbix OOBEKTOB Ha KJIACTEPHI, ONM3KHE IT0 CBOUM XapPAKTEPUCTHUKAM.

Knaccudukanum npuHaUIeKHOCTH 00bEKTa K ONIPEEICHHBIM B paMKax HCCIIEIOBAHMS KIacCaM.

HpOFHO?;I/IpOBaHI/I}I 3HAYCHUH BaXXKHBIX C TOYKH 3pCHUA UCCICIOBAHUA MoKazatejiae B paMKax BBIACICHHBIX
KJIaccoB

Pemenne 3amauM  KiacTepu3aldM B paMKax — MCCIIETOBAaHUs BBIACICHHON COBOKYMHOCTH OOBEKTOB  MOXKHO
MMPUMCHATH TUISL.

Omnpenenennst HanOoee BXKHBIX ITOKA3aTeNEH C TOYKH 3PEHUS ONCKA PA3THINNA MEXIy OOBEKTaMHU.

Pa30ueHnus COBOKYNHOCTH 00beKTOB HA KJACTEPbl, 0JM3KHE 110 CBOUM XaPaKTepPHUCTHUKAM.

Knaccudukarnuu mprHaAISKHOCTH 0OBEKTOB K BBIICICHHBIM KIaccaM.

HpOFHOSHpOBaHI/IH N3MCHCHUSA KJIAaCTCPOB BO BPEMECHU.

Jis mccnemoBaHus 3aBUCIMOCTH MEKIY IBYMSI KaTerOpU30BaHHBIMHU MTOKA3aTESIMA MOXHO HCITONTb30BATh:
T-tecT I 3aBUCUMBIX BEIOOPOK.

T-Tect 1t HE3aBUCUMBIX BHIOOPOK.

MeTox «TA0IUIIBI CONPSIKEHHOCTH,

Perpeccruonsslii aHanus.

Jis aHanM3a 3aBECUMOCTH MKy TOPSIKOBBIMHU ITOKa3aTEIIMUA MOYKHO HCTIOTH30BATh!
T-Tect 11t 3aBUCUMBIX BBIOOPOK.

T-Tect 11t HE3aBUCUMBIX BHIOOPOK.

Panrosslii kodgdpunuent koppensuun CnupmMena.

Perpeccronnbiii aHaN3.

JIJTS{ CHMXXCHHA Pa3MEPHOCTU IPU3HAKOBOT'O IPOCTPAHCTBA MOXXHO MCIIOJIb30BaTh:



Perpeccuonsslif ananus.

Knacrepuslit ananus.

DaKTOPHbINA aHAIU3.

JucnepcuoHHbIN aHaIN3

ABTOKOppEIIIMOHHAs (DYHKIUS BPEMEHHOTO Psifia AJIsl KaXKJI0T0 3HAYEHUsI apr'yMEeHTa, PABHOTO HATYPAIbHOMY YUCITY
I, TIOKa3bIBaeT:

Kak koppenupyioT Ha0I101¢HHsI BpDEMEHHOI0 Psiia, PACIOJIOKEHHbIE Yepe3 I J1aros .

Kak xoppemupytoT cocennue HabmoaeHus I u r+1 .

Yemy paBHa AucCHepCHs I-T0 3HAYEHHUS paja.

quy PaBHO MaTEMaTUYECCKOEC OKMAHMEC [-IrO 3HAUYCHUS psaa.

I[J'If[ HUCCICOOBAHUA 3HAYUMBIX W3MCHCHUM B MNOBCACHHUMU HCKOTOPOTO IIOKa3aTeysd IIOCIC BOBﬂeﬁCTBHﬂ Ha
AHAJIU3UPYEMBIC 00BEKTEHI MOKHO HCIIOJIL30BATh:

T-TecT A5 3aBUCHMBIX BHIOOPOK.

T-tecT M1 HE3aBUCHMBIX BBIOOPOK.

PanroBslit koa¢durmeHT koppensuuu CrupMeHa.

Perpeccruonsslii aHanus.

Jus  rpadudeckoro aHanmm3a THIOTE3Bl O HOPMAlIbHOM pACHpPEICNCHHH HEKOTOPOTO IIOKa3aTellsi MOXKHO
HCIIONIB30BaTh!

HopmanbHylo BepoOATHOCTHYI0 Oymary.

I'pad k-cpeqHux.

I'pad «AImuKy ¢ ycamm.

I'pad paccenBanus.

I'pad k-cpeHHUX B KITACTEPHOM aHAIN3E OTPa’kaeT:
IlenTponabl K1acTEpoB.

PaccTosiHMe MEX Iy IIEHTPOUIaMH KJIACTEPOB.
Pazbpoc BOKpyTr EHTPOUIOB KIACTEPOB.

Paccrosnue MCKAY OMMKANIIIMMEU COCCIAMU KJIIACTEPOB.

Merton ApeBOBUIHON KIIaCTEPU3ALMK UCTIOIb3YETCS:
s ananu3a OJM30CTH MeXKAY 00bEeKTaMM.
Jlist onipesienieHust LEHTPOUJIOB KIIaCTEPOB.

I[J'IH BbIYHCJICHHUA MaTPpULIbL paCCTOHHI/Iﬁ MCKAY KJIaCTeCpaMHu.



11.

12.

13.

14.

I[J'Iﬂ OIIpEACICHUA HOKa3aTCJ’I€ﬁ, KOTOPBIC HYKHO UCIIOJb30BAThH IPU KJIACTCPU3ALIUU.

3aganusa ¢ KPaTKHM OTBE€TOM
T-rect JJIs1 3aBUCHUMBIX BBI60pOK, OHa U3 KOTOPBIX OTPAKAET 3HAYCHUSI HEKOTOPOTO ITOKa3aTEeIIA A0 peanusanuunu

CTpaTerny YIPAaBICHHUS, a Apyras — [OCJIe peau3aliy CTPATerHH YIIPABICHHUS, UCIIOIb3yeTCs I OLCHKH PaBEHCTBA
CcpeOHux 3HAUCHUH W MeOuaH TAHHBIX BBIOOPOK (YKaXKUTE: CPEIHUX WIIM MEAHAH):

Cpennux

Meton criakuBaHUs CKOJB3SAIIMMU CPEJHMMU B aHAIM3€ BPEMEHHBIX PAJOB JUHAMHUKH Pa3BUTHS HEKOTOPOIO
HOKa3aTels UCIOIb3YeTCs Ul 8bl0eleHus mpenda WU cmanoapmusayuu psAoa (yKaxXuTe: BHLACICHUS TPEHAA I
CTaH/IapTH3aLuH psija)

Boinesienust TpeHaa

Merto Ce30HHON NEKOMITO3UIINU B aHaJM3€¢ BPEMCHHBIX PSIOB JHHAMHKH PAa3BHTHS HEKOTOPOTO MOKa3aTens
UCTIONB3YeTCs ISl UCCIe008AHUA CIMPYKMYPbl  WIN  NpocHo3upogsanus (yKaXXUTe: UCCIEN0BaHUs CTPYKTYpbl WU
MIPOTHO3UPOBAHUS)

HccnenoBanus CTpyKTYpbl

MCTOI[ JAUCKPUMHUHAHTHOI'O aHaJIn3a IpPCAnoaract, 4To 0OBEKTHI yKe paSGI/ITBI Ha KJ1aCChbI (yKamnTe: Ja HIIH HeT)

Hda

Kputepum u wkanbl oueHuBaHua 3agaHun ®0OC:
[nsa oueHMBaHUA BbINOMHEHMSA 3a4aHn ncnonb3yeTcst banneHas wkana:
1) 3aKpbITble 3a4aHUSA (TECTOBLIE C BApMaHTaMu OTBETOB, CPEOHUI YPOBEHb CNOXHOCTH):
1 6ann — ykasaH BepHbIN OTBET;
0 6annoB — ykasaH HeBEpPHbIV OTBET (MOMHOCTbLIO UMM YaCTUYHO HEBEPHbIN).
2) OTKPbITbIE 3a4aHUS (TECTOBbLIE C KPATKUM TEKCTOBbLIM OTBETOM, MNOBLILUEHHbIN YPOBEHb CMOXHOCTH):
e 2 Ganna — yka3aH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET (MOMHOCTLIO UNN YaCTUYHO HEBEPHBIN).

3apaHusa pasgena 20.3 peKkOMeHOYHTCA K MCMOSIb30BaHUIO NPU NPOBeAeHUN ANarHOCTUYECKUX

paboT C uenbi OLEeHKM OCTaTOYHbIX pe3ySfibTaTOB OCBOEHUA AaHHOW AUCLMNIIUHLI (3HAHUI, YMEHUMN,
HaBbIKOB).



