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1. IlepevyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCUUILIUHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH pPe3yJbTAaTAMU OCBOEHUS 00pPa30BaTeIbLHON NPOrpaMMbl
(c opuenmayueii Ha Kapmvl KOMHEMeHYUlL)

B pesynprare ocCBOCHHS 00pa30BATENBHOW MPOTPaMMbl OOYYAIOIIMICS JIOJDKEH —OBIAICTh
CIICAYIOIIUMU pe3yabTaTaMH 00y4eHHS 10 AUCHUTLTHHE:

®opMmupyemas
KOMITETEHIIMS
Pesynprarel 00y4eHus [Mpumeyanue
(c ykazanuem
Koza)
CoBpeMeHHbIE ~ MeTOObl M MaTeMaTHYecKHid  ammapar K- 5
pacmpoCTPaHCHHBIX CIIOCOOOB 00PaOOTKU TAaHHBIX.
Snanms Mertonsl  cpeaHUX CKOMIL3AUMX M MHTETPalbHO-PasHOCTHBIX
KPHMBBIX, METOJbl JIMHEWHBIX M KYCOYHO-TMHEHHBIX TPEHIOB, K- 5
METOJBl  KOPPENSIIMOHHOTO M PErpecCUBHOTO  aHAJM30B,
HaMMEHBLINX KBaJpaToB.
[lombupare MeTox aHammM3a B 3aBHCHMOCTH OT IIOJy4EHHOI K-5
VveHns HHPOPMAITIHL.
Crpouts w AHAIM3UPOBATL  CKOJB3AIIME M MHTETPANbHO- K- 5
Pa3HOCTHBIC KPUBbIC, JIMHEHHBIC TPSH/IBL.
HaBrikamu niepBU9HOI 00pab0OTKH MaTepHaioB U X 00pabOTKH C K- 5
Bnanenust (HaBbiky / | TOMOIIBbIO KOMIBIOTEPHBIX TEXHOJIOTHH
OTIBIT ICSATENBHOCTH) | TeopeTHuecKMMH  OCHOBaMH  JUCHUIUIMHBI W METOJAMHU K- 5
CTaTUCTHYECKON 00pabOTKH.

[1IK — 5 - rOTOBHOCTBIO OCYIIECTBIIATH THAPOMETEOPOIOTHUECKOe 00eCeYeHHe U SKOJIOTHIECKYIO
AKCIEPTU3Y MIPU CTPOUTEIHCTBE XO3IUCTBEHHBIX OOBEKTOB.



2.11es1b ¥ MeCTO TMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMmbl

Juciumummba «MareMaTH4ecKue METOAbl B TMIPOMETEOPOJIOTHH» OTHOCUTCS K BapUATHBHOMN
4acTH.

JucuumunHa u3ydaercs Ha 3 Kypce B S ceMecTpe.

[lenbto u3yuyeHUs AUCHUILIMHBI «MaTeMaTHUYEeCKHE METOJbl B THAPOMETEOPOJIOIHUY SIBISETCS
O3HAKOMJIGHHE CTYJEHTOB C OCHOBHBIMM  METOJAaMM CTAaTUCTMYECKOW OOpabOTKM U HAYyYUThCS
MPaBUIILHO, UHTEPIIPETUPOBATH MTOJyYCHHBIE B PE3yIbTaTe 00paObOTKH TaHHBIE.

Jlii 0cBOEHMS AMCLUIUIMHBI HEOOXOAUMBI KOMIIETEHIIMH, CPOPMUPOBAHHBIE B paMKaX M3y4eHHs
creayromux aucuuiuimH: «OO0mmas ruapoaorus», «MeTeoposoruss U KIMMaToJIoTus», «MareMaTHKay,
«Mupopmaruka», «CTaTUCTUYECKHE METOJbl B THUAPOMETEOPOTOrHM», «['MOpOMETpHs M TEXHHKa
0€301aCHOCTH.

JucuuiuimHa npu3BaHa O3HAKOMUTBH CTYAECHTOB C I€HETMYECKMM AaHAIM30M TUAPOJIOTHYECKUX
JAHHBIX; BEPOSTHOCTHO-CTATUCTHYECKUM aHAJIM30M; CO crocobamu 00paboTku U 00O0OIICHHS
CTaTUCTUYECKHUX JIaHHBIX; C IpapUUECKMMHU METOAaMHU M300paXKeHUsl CTATUCTUYECKUX XapaKTEPUCTHUK; C
MOHATHSIMU O TEOPUM KOPPEJSALMHU; O HOpMax roJI0BOro CTOKaA.

OcBoeHne KOMIETECHUMH IUCLUIUIMHBI HEOOXOAMMBI ISl M3Yy4YEHUs CIEIYIOIUX IUCLMILINH:
«MmxenepHas ruaposnorus», «PedHOM CTOK M THIPOJOTMYECKHE pacyeTsl», «BOIHO-TeXHUYECKHe
U3bICKaHUS», HAIIMCAHUS! KyPCOBBIX paOOT U BBIITYCKHON KBaJTU(PHUKAIIMOHHON paboThI.




3. Coaep:xanne padoueii nporpaMmsl (00LeM AUCHHUIIMHBI, THIIBLI M BHABLI YYe0OHBIX 3aHATHI
9 9
y4eOHO-MeToauYecKoe odecnevyeHne caMoCTOSITeIbHON PadoThI 00y4a0IIUXCH)

MMHOBPHAYKH POCCUN
OI'bOY BO «bAIIKUPCKNUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
T'EOT'PAOUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JUCHUITIINHBI «MaTemMaTuuecKue METOJBI B THAPOMETCOPOJIOTHUH)Y Ha ECGMCCTp

ouHas dpopma oOyueHus

Bup padotsl O0BbeM JUCHHUIIINHDI

O6mas tpyzoemkocts nuctuioiiHb (3ET / gacoB) 3/108
Y4eOHBIX YacOB Ha KOHTAKTHYIO Pa0bOTy C IPENoaaBaTeIeM: 53,2

JIEKIIAHA 18

MIPAKTUIECKUX/ CEMUHAPCKUX 34

J1a00paTOPHBIX -
IOpyrux (TpymnmoBasi, WHIVBHAyalbHas KOHCYNbTalMs M HWHBIE BHIBI Y4eOHOI 19
JISSITeIbHOCTH, TIPeIycMaTpUBaloe padoTy acupanToB ¢ mnpemnongaBatenem) (PKP) '
Y4eOHBIX 4aCOB Ha CAMOCTOSATEIbHYIO paboTy obyuaronmxcs (CP) 20
VY4eOHBIX 4YacoB Ha IOJATOTOBKY K 3K3aMeHy/3aueTy/nmu(QepeHIMpOBaHHOMY 3a4yeTy 348
(kKOHTPOIIB) ’

dopma KOHTPOJIS:

DK3aMeH 5 ceMecTp



®opMa u3yueHus: MaTepUasoB:
JIEKIWH, TPAKTUIECKUE 3aHATHS,

OcHOBHas U

dopMa TeKy1ero

[TOJTHUTEITbHAS KOHTPOJIS
CEeMHHAPCKHE 3aHATHA, AoTo N 3 OHTPO
JUTeparypa HUS 1T MEBACMOCTH
No T nabopaTopHble paboThI, cpatypa, ajia 10 6 YCICBACMOC
- eMa ¥ CoJIepiKaHne CaMOCTOSTeIbHAs PAGOTA U peKoMeHayeMas CaMOCTOATENLHOM padoTe (KOJ‘IJ‘IOKBI/IyMIGﬂ,
TyJICHTAM TYJICHTOB KOHTPOJIBHEI THI
TPYAOSMKOCTh (B 4acax) CTyACHTA CTYACHTO OHTPO € paboTeL,
(HOMepa m3 KOMIBIOTEPHBIE TECTHI
CITUCKA) 1 T.IL.)
JIK | IIP/CEM | JIP CP

1 2 3 4 5 6 7 8 9
MOIVYJIb 1. OCHOBHEBIC TOHSITUS JIUCIUTUTAHBI
«Maremaruueckue MeTOAbl B THApoMeTeoposiorum». OO1ue

P p N 2 - - - 1-9 - KontponbHas paborta
nonoxenus. Ilpenmer u o6vext. Crpykrypa Kypca. Kpatkwuii
ucTopuyeckuii 0030p.
2. | 'eneTnyeckuii aHaNM3 TUAPOJOTHUCCKUX MaHHBIX. [ 'eorpado-
THUIPOJIOTHICCKHA MeToA. MeToa THAPOIOTHYECKOH aHaJOTHH.
Meton reorpadudeckoil umHTepmonsAnuH. MeTox  BOIHOTO 2 - - - 1-9 - KontponsHas pabdora
Oamanca. Merton H30XpOH CTOKA. T'unpomnoro-
THJIPOTE€OJIOTHIECKUH METO/I.

3. | Ucnomp3oBanme MS Excel mma  0000meHHs W aHaidu3a IIpoepka
CTaTUCTHYECKNX  JAHHBIX. PaboTra cO  CTaTHCTHYECKUMH - 4 - 2 1-9 [Ipaktudeckas padora Ne 1 | mpakTmyeckoit paboTHI.
TabIUIIAMU KontponbHas paborta

4. | Onpenenenve omubOOK, MOBEPUTEIbHBIX WHTepBasioB. OOmmas
XapaKTepUCTHKA METO/IOB CTATUCTUUECKOTO aHaJIH3a.

IMapametpsr pacnpeaencuuii. CpenHee apudmerndeckoe. Mepsl
W3MEHYMBOCTH: aMIUIMTyJa KojeOaHWiH, cpeaHee aOCOIIOTHOE
OTKJIOHEHHE, BEPOATHOE OTKIIOHEHHE BEJIUYUHBI OT HOPMBI,
Cpe/iHee KBaJpaTH4YeCKoe OTKIOHEeHHe, KO3(h(HUIHMEHT BapHualuu
pen AP ’ bd o pHatmH, 2 - - - 1-9 - KonTtponbHas padora
MOIyTbHBIN K03 dunuent. [lucmepcus, ee CBOWCTBA, CIIOCOOBI
pacuera. OcHOBHBIe THIEI ommoOok. CpemHue aOCOIIOTHEIC
OomMOKH BHEIOOPOYHBIX IMAPAMETPOB PACIPENCICHUI: CpeIHero
apu()METHIECKOTO, CPETHETO KBaJpaTHYHOTO, KO3 PHUIMEHTA
BapHaIi. WuTepBanbHbIe OILICHKU THIPOJIOTHICCKUX
NOKa3aTesel: IOBepUTEIbHbIA HHTEPBaJl, ypOBEHb 3HAUUMOCTH.

5. IIpoBepka
UcnonezoBanme MS Excel mmg o0oOmenuss #  aHaiamsa P Iv)

- 4 - 2 1-9 [IpaxTrnueckas pabora Ne 2 | mpakTH4yeckoil paboTHI.
CTAaTHCTHYECKHX NaHHbIX. COCTaBIEHIE HHTEPBAIBHBIX PS/IOB
Kontponsnas pabora
6. IIpoBepka
Ucnons3oBanme MS Excel mma o0o0menns u aHammsa poBeb
- 4 - 2 1-9 [IpaxTnueckas pabora Ne 3 | mpakTHyeckoit paboTHI.
CTaTHCTHYECKUX AaHHBIX. XapaKTePUCTHKH PACIIPEIeICHUS
Kontponsnas pabora
7. | Ucnone3oBanme MS Excel s o0000menns wu aHammsa IIpoBepka
8 . - 4 - 2 1-9 [IpaxTrnaeckas pabora Ne 4 poBep
CTATHCTHYECKUX AaHHBIX. OCHOBHBIC BBIOOPOUYHBIC MApaMETPhbI MPaKTHYECKOH paboThly




KonTpoasHas pabora

8. | ITocTpocHKe U aHAIM3 IMITUPUICCKUX 3aBUCUMOCTEH. ICXOHbIE
(hopMBI BEIABICHUS U TIPECTaBICHUS CBA3EH.
Koppensuuonnsiii  aHanus. OmnpeneneHre  KOPPEISAIHH.
Koadpunuent xoppemsmum. IlomoxurenbHas, OTpHIATEIbHAS CaMOCTOSITeIbHOE H3yUCHNE
KOppemsys.  3HauYMMOCTh Koppemauud. BeposiTHas ommOka tembl: Koapdunuent
PPEIIAL PP p 4 - 4 1-9 . b Kontponsuas padora
K03 (ppHUIEHTa KOPPEILAIIHH. PaHTOBO¥ KOPPEIAInT
Merto/ HaMEHBIIMX KBAJPaTOB, €r0 MPUHIMUIIBI, JOCTOMHCTBA U Cnmpmena
HEJIOCTATKH.
MHoKecTBeHHasl KOppeislusi, ypaBHeHue perpeccuu. CpemHsis
KBaJIpaTUuecKas OUIMOKa ypaBHEHHsI PErPECCHU.
9. IIpoBepka
Ucnons3zoBanne MS Excel i o0oOmeHns u  aHanmsa POBED
- 4 2 1-9 [MpakTnyeckas pabora Ne 5 | mpakTuueckoit paboTHI.
CTaTHCTHYECKUX AaHHBIX. Koppemsuus.
KonrponbHas pabora
10.| MOAVJIb 2. CraHmapTHBIE METOMBI aHAIH3a BPEMEHHBIX PSJIOB.
Ilonsitue tpenpa. JIuHeWHbIE M KyCOYHO-JIMHEWHBIE TPEHIBI.
VYpaBHeHue nuHeWHOro TpeHAa. KoadpdummeHTH nHHEHHOTO 4 - - 1-9 - KontponsHas padora
TpeHza. IlonoXuTenpHBIM W OTPULATENBHBIH  TPEHI.
CTaTUCTUYECKH 3HAUYUMBIN TpeHa. T-cTaTucTHka.
11.| I'paduyeckue METOIBI n300paKeHUS CTaTHCTHYECKUX
xapakrepucTuk. ['mcrorpamma. COOTHOIICHHE MaTeMaTHYECKHX
OMITUPUYECKUX M TEOPETHYECKUX IOHSATHH B MaTeMaTHYeCKOi
2 - - 1-9 - KontponbHas paborta
cratuctike. [‘eHepambHass M BBHIOOPOYHAS  COBOKYITHOCTD.
Teoperudeckoe H sMmupudeckoe pacnpeneneHue. Kpurepun
A.H. Konmoroposa u ero npumenenue. Kpurepuu ITupcona.
12.| Ucnons3zoBanne MS Excel pmnst o0oOmieHuss u  aHanmsa IIpoBepka
CTaTUCTHYECKUX MIaHHBIX. ['padudeckoe u300pakeHHE PSIOB - 6 2 1-9 IIpaxkTuueckas pabora Ne 6 | mpaxTHyeckoit paboTHI.
pacrpeneneHus Kontponsnas pabora
13.| Ananutuueckue (QYHKIUM pacrpelelieHns, HUCIOJIb3yeMble B
runponorud. [locTpoeHne KPUBBIX OOECIIEYCHHOCTEH M OICHKa 2 - - 1-9 - KontponrHas pabora
IapaMeTPOB PACTIPe/IeNICHNUS 110 SMIIMPUIECKIM JIAHHBIM
14. IIpoBepka
UcnonezoBanme MS Excel g o0oOmenus #  aHaiausa P ru)
- 4 2 1-9 [Ipaktudeckas padora Ne 7 | mpakTudecKoi paObOTHI.
CTaTHCTHYECKHX AAHHBIX. [lMHaMHUYIecKue pspbl.
KonrponsHas padorta
15. IIpoBepka
UcnonezoBanme MS Excel mig o00o0meHns #W  aHaimnsa P ru)
N . - 4 2 1-9 [MpakTryeckas pabora Ne 8 | mpakTuueckoit paboTHI.
CTaTHCTHYECKHX AaHHBIX. MeTol CKob3sIIel cpeaHeil.
Kontponsnas pabora
Bcero yacos: 18 34 20

Onucanue OCHOBHBIX Pa3/ie/iOB AMCHUIIMHBI
MOAVJIb 1. OcHOBHbIE MOHATHS TUCHUIUIMHBI «MaTematuueckue METOIbl B TUApoMeTeoposioruny. OO0mue mnonoxenus. [Ipeamer u oOBEKT.
Crpykrypa kypca. KpaTtkmii uctopmyeckuit o030p. ['eHeTHdeckuid aHamu3 THAPOJIOTHYECKUX MaHHBIX. [eorpado-ruaponoruyueckuii meroa. Mertox

8




THIPOJIOTUYECKON aHanoruu. Metop reorpaduyueckoit mHTepHonsuu. MeTo BogHOTo Oananca. MeToa U30XpoH CcToKa. [ MIpoIoro-ruporeoorniyecKkuit
Meroa. UcnonszoBanne MS Excel mis 0000menns u aHamu3a CTaTUCTUYECKUX JaHHBIX. PaboTta co cratuctuyeckumu tabnumamu. OnpeaeneHne ommooK,
JOBEPUTENBHBIX HHTEpBaJIOB. O0IIas XapakTepUCTHKA METOJI0B CTaTUCTHUECKOro aHanu3a. [lapametpsl pactipenenenuii. Cpennee apupmernyeckoe. Mepbl
W3MEHYMBOCTH: aMIUIUTyAa KojebaHuii, cpenHee abCONIOTHOE OTKIOHEHHE, BEPOATHOE OTKJIOHEHHE BEJIMYMHBI OT HOPMBI, CpeJHEee KBaJpaTHYecKoe
OTKJIOHEHHE, KOX(PUIMEHT BapHaluu, MOIYIbHBIH Kod(duuuent. Jucnepcus, ee cBOiCTBa, crocoObl pacuera. OcHOBHBIE TUIBI ommbok. CpenHue
abCoMIOTHBIE OLIMOKM BBIOOPOYHBIX IMApaMETPOB pACIpPEAETICHHI: CpeqHero apu(MeTuyeckoro, CpeIHEro KBaApPaTUUYHOIO, KOd(PGHUIMEHTa BapUalUU.
WuTepBalibHbIC OLIGHKH TUIPOJIOTHYECKUX MOKA3aTeNel: TOBEPUTEIbHBI MHTEPBAN, YpOBeHb 3HaunMocTh. McnonszoBanue MS Excel mns 0600menus u
aHaJlM3a CTaTUCTUYECKUX NaHHbIX. CocTaBlieHne MHTEPBAIBHBIX psiaoB. Mcnonb3oBanne MS Excel mis 0600mienust 1 aHalin3a CTaTUCTHYECKUX JTaHHBIX.
Xapakrepuctuku pacnpenencuus. Mcmnonp3oBanne MS Excel s 00001ieHuss U aHanm3a CTAaTUCTUYSCKUX NaHHBIX. OCHOBHBIE BHIOOPOYHBIE TTApaMETPHI.
[TocTpoenue u aHaIM3 SMIUPUYECKUX 3aBUcUMOcTel. McxonHbie popMbl BRISBICHUS U MpecTaBieHus cBszeil. Koppenaunonnsiii ananu3. OrmnpeneneHue
koppensiun. Koagduuuent koppensuuu. [lonoxutenbHast, OTpULIATENbHAS KOPPESIHA. 3HAYUMOCTh KOppesaiuu. BepositHas ommbOka kodppunneHTa
Koppessauuu. MeTol HaMMEHbIINX KBAJAPATOB, €r0 MPUHIUIIBL, JOCTOMHCTBA U HEJAOCTATKU. MHOKECTBEHHAs! KOppessilus, ypaBHeHHe perpeccun. Cpeansis
KBaJIpaTHUeCcKas omuoOKa ypaBHeHus perpeccun. Mcmonb3oBanne MS Excel mis 06001meHus 1 aHaIM3a CTAaTHCTUYECKUX JaHHBIX. Koppemnsius.

MO/VJIb 2. CrangapTHble METOAbl aHalu3a BpeMEHHBIX psaaoB. lloHsTue Tpenpa. JIuHelHble W KyCOYHO-JIMHEHHBIE TPEH[bl. YpaBHEHHUE
muHeitHoro TpeHma. Koaddunmentsr muHeliHOoro tpeHma.  [loNMOXUTENBHBIN W OTpUIATENbHBIA TpeHA.  CTaTHCTUYECKH 3HAYUMBIA TpeHa. T-
craructuka.l papuueckue MeToabl M300paKEHHUSI CTATUCTUYECKUX XapaKTepUCTHK. [ ucrorpamma. COOTHOLIEHHME MAaTEMaTHYECKHX SMIUPUUYECKUX H
TEOPETHYECKUX MOHSATUN B MAaTeMAaTHMUYECKOW CTAaTUCTUKE. |'eHepanbHas ¥ BHIOOPOUYHAS COBOKYMHOCTh. TEOPETHYECKOE M AMITMPUYECKOE pacipeeicHHeE.
Kputepuu A.H. Konmoroposa u ero npumenenue. Kpurepuu Ilupcona.lcnons3oBanue MS Excel mist 0000mieHns u aHanusza CTaTUCTUYECKUX JTaHHBIX.
I'padmueckoe wm300pakeHHE PSAIOB pachpeneicHus. AHaTUTHYeCKUe (YHKIUU paclpeicsieHus, UCIOJb3yeMble B THIpoOJoruu. [locTpoeHHne KpHUBBIX
00eCreueHHOCTe M OIeHKa MapaMeTpoB pacHpeleNieHus IO HMIHpUYecKuM AaHHbIM. McnonmszoBanue MS Excel mns o6o0menus u ananmsa
CTATUCTUYECKUX NaHHBIX. [[nHamuueckue psael. HWcnmonwszoBanne MS Excel mans o600mieHus U aHaiM3a CTaTHCTHYECKUX JTAHHBIX. METOa CKOJB3SIIeH
CpeaHEN.



Kox wu

4. ®oHJ OLIEHOYHBIX CPEICTB MO AUCHUIIHHE

4.1. IlepeyeHb KOMIIETEHIIHI ¢ YKAa3aHUEM 3TAaNoOB UX ()OPMUPOBAHHUSA B MPOLIECCE OCBOEHUS
o0pa3oBaTte/ibHOI mporpamMMel. OnucaHue NoKa3aTeseil 1 KpUTepUeB OLlEHUBAHUSA

KOMIIETeHIIHI HA PA3JIMYHBIX 3Tanax uX (JOPpMUPOBAHUS, ONIMCAHUE IIKAJ OLlEHUBAHUS

bopMyIUPOBKA KOMIETCHIIUU:

MK

~ 5 -

T'OTOBHOCTBIO

OCYHICCTBIIATH

THAPOMETCOPOJIOTHYICCKOC

obecneueHue u

9KOJOTHYCCKYIO

SKCIEPTHUY

Ipu

CTPOUTEIBCTBEC

X035 MCTBEHHBIX 00BEKTOB.

[Tnanupyemsble pe3yabTaThl
Oran Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS
(ypoBeHb) o0y4eHust
oycr;oemm (Toka3aTenu MOCTHKEHUS 2 («He 3 5
3aITaHHOTO YPOBHS yIOBIETBOPUTEIbHO» | («YmoBieTBop | 4 («Xopomoy)
KOMITETCHITHH . («OTaaHO»)
OCBOCHHSI KOMIICTCHITHIA) ) UTEIBHOY)
3HaTh: CoBpeMeHHbIE O6bem O6bem O6bem
METOIBl U MaTEMaTHYECKHH O0BeM 3HaHUH 3HaHUI 3HaHUNI 3HaHUI
ammapar oueHnBaeTcs Ha 44 M | OLCHNWBAETCS OLICHUBACTCSl | OLICHWBACTCS
pactpocTpaHeHHBIX HIDKE 0aJioB OT ot 45 o 59 ot 60 10 79 ot 80 1o 110
croco0oB 00paboTkH TpeOyeMBIX 0amioB oT 0amioB oT 0amioB ot
JTAHHBIX. TpeOyeMBIX TpeOyeMBIX TpeOyeMBIX
Ilepseiii 5Tanm | 3Hath: MeTOABI CpeAHUX
OBEHb) | CKOJB3SIINX u
P ) H Ob6Bvem Ob6Bvem Ob6Bvem
MHTETPATbHO-PAa3HOCTHBIX . N N .
. O0beM 3HaHUI 3HAHUH 3HaHUH 3HaHUH
KPHBBIX, METO/IbI JIMHEHHBIX
N oleHuBaeTcad Ha 44 U | OIlCHUBaeTCA OLICHUBAETCS OLICHUBAETCS
u KyCOYHO-JIMHEHHBIX
HIDKE 0aJlioB OT ot 45 1o 59 ot 60 1o 79 ot 80 10 110
TPEHJIOB, METOJIBI
TpeOyeMbIX 6ayioB OT 6aoB OT 6aoB OT
KOPPEJIAUOHHOTO u
TpeOyeMBbIX TpeOyeMBbIX TpeOyeMBbIX
pPETPECCUBHOTO  aHAJIM30B,
HAMMEHBIINX KBaIPATOB.
O0bem O0bem O0bem
O0beM ymMeHHi €HUl MEHUI MEHUI
VYwmerts: IMombupate metox M yM y y
oneHnBaeTcs Ha 44 M | OLICHUBAETCS OLICHUBACTCSl | OLICHWBACTCS
aHanM3a B 3aBUCHMOCTH OT
N HIDKE 0aJlIoB OT ot 45 1o 59 ot 60 1o 79 or 80 1o 110
MOTy4eHHOW MH(OPMALIUH.
. TpeOyeMBIX 0amioB oT 0amioB oT 0amioB oT
Bropotii sTan
(ypoBeHs) TpeOyeMBIX TpeOyeMBIX TpeOyeMBIX
P Ob6Bvem Ob6Bvem Ob6Bvem
YMmers: Crpourb u O0beM 3HaHUH 3HAHUH 3HAHUH 3HAHUM
AHAJIM3UPOBAThH CKOJIB3SIIUE | OLeHHWBaeTcs HAa44 1 | OIEHUBAETCS OLICHMBAETCSl | OLICHWBACTCS
U UHTErpaJbHO-PA3HOCTHEIE HIDKE 0anyioB oT ot 45 no 59 ot 60 10 79 ot 80 10 110
KpHUBBIE, THHEHHBIE TPEH/IBI. TpeGyeMBbIX 6amioB oT 6amnoB oT 6amnoB ot
TpeOyeMBbIX TpeOyeMBIX TpeOyeMBIX
Bnanets: Hasrixamu Ob6nem Ob6Bem Ob6Bem
MepBUYHON 00paboTku O0beM BrIaJcHUS BJIQJICHUSA BJIaJICHUSA BJIAJICHUS
MaTepHalioB " uX | HaBbIKaMu Ha 44 U HaBBIKAMHU OT | HaBBIKAMH OT | HaBBIKAMH OT
00paboTKH ¢  MOMOIIBIO HUXe 0aJIoB OT 45 o 59 60 10 79 80 10 110
KOMIBIOTEPHBIX TpeOyeMBIX 0amioB ot 0aymioB oT 0ayioB oT
TEXHOJIOTHH TpeOyeMBIX TpeOyeMBIX TpeOyeMBIX
Tpetuii aTan
(ypoBeHb)
Ob6nem Ob6Bem Ob6Bem
Bnaners: Teopernueckumu O0beM 3HaHUH 3HaHUH 3HAHUH 3HAHUH
OCHOBaMH JIMCUMIUIMHBI U | olleHHBaeTcs Ha 44 U | OLEHHWBAETCS OLICHMBAETCSl | OLIEHWBACTCS
METOJJAMH CTaTHCTHYCCKOH HIKe 0aJlIOB OT ot 45 1o 59 ot 60 10 79 ot 80 1o 110
00paboTKH. TpeOyeMBbIX 0ayuioB oT 0ayuioB OT 0ayuioB OT
TpeOyeMBbIX TpeOyeMBbIX TpeOyeMBbIX

KpurepusiMu OrieHUBaHUS SIBISIOTCS Oajiibl, KOTOPBIE BBICTABIIAIOTCS MPENOAABATENIEM 33 BHJIBI
NeSITEeIbHOCTH  (OLIGHOYHBbIE CpeJICTBA) IO MTOraM HW3Y4eHHs MOAyilel (pa3ienoB TUCHUIUIMHBI),
NEPEUYHCICHHBIX B PEUTHHI-TIaHE JUCUUIUIMHBL: TEKYIIUl KOHTPOJIb — MakcuMyM 40 6auioB; pyOexHbIi
KOHTpPOJIb — MakcuMyM 30 0ayuioB, MOOMpUTETbHBIE 0aTbl — MakcuMyM 10.

[IIkanbl OLIEHMBAHUS 3K3aMEHa!



oT 45 110 59 6amI0B — «yIOBIETBOPUTEIHHOY;
oT 60 10 79 6aT0B — «XOPOIION;
ot 80 0a/I0B — «OTIIMYHOY.

4.2.

TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIH UHbIC MaTepHaAJIbI, HCOﬁXOHHMbIe AJIA OHCHKH
3HaHI/II7i, yMeHHﬁ, HaBBIKOB U ONILITA A€ATC/IBbHOCTH, XaPAKTECPUIYIOIIUX ITAIIbI (l)OpMI/IPOBaHI/Iﬂ

KOMIIeTEeHIIUI B Mpolecce 0CBOeHUs1 00pa3oBaTeibHOI mMporpaMmMbl. MeToan4yeckne MaTepUaJIbl,

onpeaeJamme npouecaypbl ON€CHUBaAHUSA 3HaHHﬁ, yMeHHﬁ, HABBbIKOB U OIIBITA J€ATCJIBHOCTH,

XapaKTePU3yHIIMX 3TANbI ()OPMUPOBAHUS KOMIIETEHIIHI

Oransl
OCBOGHILL Pesynprarel 00y4eHus Komnerenuus O1eHOYHBIE CPENICTBA
. 3HaeT COBPEMEHHbIE METO/Ib M MaTEMaTHYECKHUH anmnapar K- 5 [MpakTnyeckas pabora
1-if sran pacnpocTpaHeHHbIX crtoco00B 00pabOTKH JaHHBIX. KonrponsHas paborta
. 3HaeT METOJbl CPEIHHMX CKOJB3SIMUX M WHTErpaJbHO-
3nanms Pa3HOCTHBIX KPUBBIX, METOJbl JIMHEHHBIX M KYCOYHO- K- 5 [MpakTnyeckas pabora
JMHEHHBIX TPEHIOB, METOAbl KOPPEISLMOHHOTO U KonrponbHas padorta
PErpecCHBHOIO aHAJIM30B, HAMMEHBIINX KBAPATOB.
9.3 yram . YMeer mombHpaTh METOX aHajiW3a B 3aBUCHMOCTH OT K- 5 [TpakTuyeckas pabora
HOJIy4eHHOU HHpOpMAIHH. KoHTponbsHas paboTa
L . YMeeT CTpOUTh ¥ aHAIU3UPOBATH CKOJB3AIIAEC U K- 5 [TpakTuyeckas pabora
MHTETpaJIbHO-Pa3HOCTHBIC KPHBBIC, JINHCHHBIC TPCHABL KoHTponbsHas paboTa
. . Bmageer HaBeikamu mepBu4YHON 00paGOTKHM MaTepHajoB
3-it aTan [MpakTryeckas pabora
U HuX OO0pabOTKM C TOMOIIPI0  KOMIBIOTEPHBIX K- 5
9 Konrponbnas pabora
Brazers TEXHOJIOTUH
. Bmageer TeopeTHyeckMMH OCHOBaMH JHCLMIUIMHBI U [TpakTuyeckas pabora
HaBBIKaMU ! p et IK-5 P P

MCTOJaMM1 CTaTUCTHYCCKOM O6p a0O0TKH.

KonrponbHas pabora
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4.3. PeliTHHr-IJIaH JUCIUILIAHEI
MareMaTHuecKHe METOAbI B THIPOMETEOPOJIOT NI

nanpasienue 05.03.04 «'mapomereoposnorus», npoduis « uapoIorHs»

Kypc 3, ceMecTpS
Baibl
Buabl yyeOHol 1eTe1bHOCTH Bann 3a koHKpeTHOE Yucjo 3aaHuii
CTYJECHTOB 3ajaHue 3a cemecTp Munumanbiblii | MakcumanabHbIi
Moayas 1.
Texymmii KOHTPOIb
BrimosHeHue u 3amura
Hl 53a 1 paboty 4 paboThI 0 20
MPaKTHYECKUX padoT
Py0e:xnblii KOHTPO/IBL
Konrpomnbhas padora 3 3a 1 Bompoc 5 BOIIPOCOB 0 15
Bcero no moxy:io 0 35
Moayas 2.
Texymmii KOHTPOJIb
Beimonnenue u 3amura
- 53a 1 paboty 4 paboThI 0 20
HPaKTUIECKUX padoT
Py6exublii KOHTPOJIb
Konrposbhas padorta 3 3a 1 Bompoc 5 Bompocos 0 15
Bcero no Moay.io 0 35
IHoompuTenbHbIA PeiTHHT 32 ceMecTpP
1. VuacTtue B onummuaje mo
«I"'uIpoMeTeopoNIorum»
/1P poJIor] 10 1 0 10
2. [Ty6nukanus crareit
3. BeicTyniienne Ha KOH(pEepeHIHIX
Bcero no noompuTeIbHOMY PEHTHHTY 0 10
IocemaemocThb (0217161 BBIYUTAKTCSA U3 0011el CyMMbI HAOpAHHBIX 0aJ1JI0B)
Ilocemenue  JIEKIMOHHBIX .
e H [To monoxexHuro 9 3aHATHH 0 -6
3aHATHI
Tlocemenre NpakTHYECKUX 3aHATHH I1o monoxeHuto 17 zamsaruit 0 -10
Bcero no nocemaemoctu 0 -16
HUTOroBoii KOHTPOJIb
DKk3aMeH 1 Gamn 30 BompocoB TecTa - 30
HUTOI'O 0 110




IK3aMeH

THmoBbIE IK3aMeHAIIMOHHbIE BOIIPOCHI AJIfl TIOATOTOBKH K TE€CTY

1.
2.

> w

©CoNo O

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,

46.

KeM u korza BrepBbie ObLIO MPEATIOKEHO HCII0JIb30BaTh MAaTEMATUYECKHE METO/IbI B reorpaguu?
KeMm u korna BrepBble ObLIM HANKMCaHBI TIEpBbIe YU€OHBIE MTOCOOHS M0 MAaTEMaTHUYECKUM METOJaM B
reorpagun?

HcTopus pa3BUTHS CTATUCTUYECKOIO aHAJIN3A TUAPOJIOTUYECKUX JTAHHBIX.

Kak MOXHO yCTaHOBUTh Kako€ KOJMYECTBO MHTEPBAJOB CJIEAYET BBIIEIUTh B KOHKPETHOM
CTaTUCTUYECKOM psay?

Kak onpenensiercs mumpruHa paBHOTO HHTepBasia?

Yro noka3biBaeT aOCOMIOTHAS YaCTOTA M KaK OHA YCTaHABIMBACTCS ?

Yro noka3blBaeT OTHOCUTENbHAs YAaCTOTA U KaK OHA YCTaHABIMBAETCS?

Omnpenenure NOHITHE YACTOCTh U KaK OHA PACCUUTHIBAETCS?

C noMo1pIo Kakux rpaukoB MOXKHO I10Ka3aTh PAAbI paclpeieneHus?

OxapakTepu3yiTe TEXHUKY IIOCTPOEHUSI THCTOTPAMMBI.

OxapakTepu3yiTe TEXHUKY IIOCTPOEHUS MOJIUIOHA paclpeieeHuUs.

WuTterpanpuas kpuBas odecnieueHHOCTH. Kymynara u Orusa.

B kakux cimydasix paccuuThIBaeTCs cpelHss apupmernyeckas B3BemeHHas? Hanumure ee popmyiy.
Cpennsist rapmonudeckasi. CpeHsis reoMeTpudeckast.

Yro noka3bIBaeT M Kak onpezaesnsercs Mmojaa?

Uto noka3bIBaeT U Kak onpeenserca Meauana?

Ha xakue rpynmnsl 1e14Tcsi OCHOBHbIE BEIOOPOUYHBIE TapaMeTphl?

Onpenenenne reHepalbHON COBOKYITHOCTH.

Onpenenenne BBIOOPOYHOI COBOKYITHOCTH.

Kakoii craTucTruueckuil psiJi Ha3bIBa€TCsI JTMHAMUYECKUM?

UYro noka3sbIBaeT M Kak onpenensercs kputepuit [lupcona?

UTto mokasbIBaeT M Kak omnpexaensercs kpurepuit Konmmoropona?

Yro Takoe pazmax BapbUpPOBaHUS?

[loHsiTHE KBAPTUIIN, KBAHTHIIU.

OMnupuyeckas BepOsTHOCTb (orpeiesieHue U hopmyna).

Tunel KpUBBIX pacnpeneneHus.

CpenHee KBalpaTHUECKOE OTKJIOHEHHE.

Hucnepcusi.

Koadduunent Bapuanuu (onpeaenenue u Gpopmyna).

Acnmmerpus.

Dkcuece (KOdPPUITUEHT OCTPOBEPITUHHOCTH).

Kem Ob11 BBEZIEH TEPMUH «KOPPETSILIHSIN?

OyHKIIMOHANbHBIE CBA3U (TpadUK, OTIMUUE OT KOPPEJISALUOHHON CBA3H).

[TonoxxurenbHas KOPPENALMOHHAS CBSI3b (OMUCaHUe, TpaduK, IpuMep).

OtpunarenbHas KOppesSLHMOHHasl CBA3b (oNucaHue, rpaduk, mpumep).

Bunel rpadukoB koppensinOHHON 3aBUCUMOCTH MEXAY ABYMs [IEPEMEHHBIMU (Ha3BaHUE U
rpaduKn).

[TonsiTue ko3 unrenTa KOppenaLnu.

B kakux uHTepBanax u3MeHsercs Ko3(pUIUEHT KOppesuu?

[Ikana OLEHKH TECHOTHI CBSI3U IO BETUYUHE KOAPPUIIUEHTA KOPPETSLUH.

[TonsTre napHast KOppensaLus.

[ToHsiTHE MHOKECTBEHHASI KOPPEISIIHSL.

dopmyna onpeaeneHus NapHoro Ko UIeHTa KOppesLuu.

Kaxko# Bug umeeT ypaBHeHNE IMHEWHON KOPPEISLIHOHHOMN CBA3H?

KeM 1 korna 0611 BepBble MPEIOKEH CIIOCO0 CKOMB3SIUX N-IETHUX CPETHUX KPUBBIX?
[ToueMy HEBO3MOXKHO paccuuTaTh CIIIaKEHHOE 3HAUEHUE JIJIsl IEPBOM TOYKU UCXOAHOTO HHTEpBaja
IIPU pacyeTe METOAOM CKOJB3SALINX TPEXJIETHUX CPENHUX KPUBBIX?

[ToueMy HEBO3MOXHO paccuuTaTh CrIIaKEHHOE 3HaUEHUE ISl TIOCTIeAHEH TOUYKHU HCXOHOTO
MHTEpBAJIa IIPU PACUETE METOIOM CKOJIB3SIINX TPEXJIETHUX CPEHUX KPUBBIX?
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Oopa3sen Tecra
Korna npu pacuere ko3 uipieHTa THHEHHON KOPPEAIUY oTydaeTcs BenuduHa OonbIas +1
WJIA MEHbIIAs — | TO 3HAYMUT:
a) pacyeThbl BEpHbI
0) MpoM301LJIa OIIHOKA B BHIYMCIEHUAX
B) HEOOXOIMMO CJIeJIaTh MPOBEPKY JAHHBIX
I') HE0OXOMMO MTPOBEPUTH HA OJTHOPOTHOCTD

Kpurepun oneHuBaHus:
Kaxnpiii Bonpoc ouenuBaercs B 1 6amt. B rienom sx3amen coctout u3 30 BOPOCOB.

Kpurepun onenkn 3x3amena (B 0ajnax):
- 24-30 6aJ1J10B BBICTABIISICTCS CTYACHTY, €CJIU CTYJICHT Jajl TOYHbIC OTBETHI Ha 24-30 BOIIPOCOB TecTa.
- 18-23 6a/510B BBICTABIISACTCS CTYJCHTY, €CIIHM CTYACHT J1ajl TOYHbIE OTBETHI Ha 18-23 Bompocos Tecra.
- 10-176a/10B BBICTABIISICTCS CTYJEHTY, €CIIM CTYICHT Jiaji TouHble oTBeTHl Ha 10-17 BompocoB Tecra.
- 1-9 6aJ1710B BBICTABIISICTCS CTYJICHTY, €CIIM CTYACHT Jajl TOUYHbIe OTBETHI Ha 1-9 Bompocos TecTa.

IIpakTyeckune padoTnl

IIpaktnueckas pabora Ne 1. HcmonszoBanme MS Excel mis o6oOmenus u  aHaimza
CTaTUCTUYECKUX JaHHBIX. PaboTa co cTaTUCTUUECKUMHU TabInLaMu

Ilenp 3amaHus: HAY4YMThCS CO34aBaTh TaOJUIly, 3aHOCUTh B HEE T'HIAPOMETEOPOJIOTHYECKHE
JTaHHBbIE.

[TopsioK BBINOJNIHEHNUS 3aJaHUS:

1. OTKpBIBaEM HOBYIO KHUTY.

2. lenaeM akTuBHOII stueliky Al. BHocum B He€ HazBaHue Baieil TaGnuiibl.

3. Beiensiem siaeliky B2. BHocuMm B He€ nepByto mudpy u3 Bamero Bapuanra.

4. BHocuM Bce ocTanbHble JaHHbIE Bamero Bapuanra B cronben B.

5. B siaeiike A2 BHOcuM 1udpy 1, B stueiiky A3 BHocuM mudpy 2, 3aTeM JienaeM akKTUBHBIMU 00€
3TH SYEHKU MPHU MOMOIIM MBILM (yIepKHUBas NPaByIO KIABHUILY BbIIEISIEM B «paMOYKY» 00€ SYEeHKH,
a0 IIEITYKOM MBIIIM JIeTaeM aKTUBHOW s4eiky A2, 3a)kuMaeM Ha kiaBuaType kinaBumry Shift u
11E€IKaeM MBIIIBIO Ha sideiike A3.

6. IlonBoAMM MBINIBIO KypcOp K MpaBOMY HMYKHEMY YIJIy PAMKHU BBIJEJICHHUS, HABOJUM €ro Ha
HeOosbIION 4EpHBIA KBagpaT B ATOM YIiy paMku. Ilpu 3TOM Kypcop MeHsieTcs Ha KUPHBIA «+».
Haxumaem 5eByro KiIaBUIIY MBIIIM U, yAepKHUBas €€, BbLAENsAEM sUEHKH cTondma A 110 mocieaHen
udpsl Bamero psaa nanHsix. OTnyckaeM KHONKY MbIIM. B pe3ynbprare nomydaem Hymeparuio ot 1 110
n (00bEM BHIOOPOYHOI COBOKYIHOCTH) B cTONOIE A.

YroObl mpocMOTpeTs Bamr psii  AaHHBIX TOJHOCTBIO, Bbl MOMKETE€  BOCIOJIB30BAThHCS
MacIITabupoBaHNWEM OKHa TaOIMIIbI (CTIpaBa BHU3Y OKHA yKa3aH MaclTad B MPOIEHTAX, MEKIY MUHYCOM
U TUTIOCOM PACIIOJIONKEH OETYHOK, JIBUTAs KOTOPBII MOKHO MEHSTh MacCIITab OKHA).

7. Illepenmenyiite «JIuct 1». HazoBure ero «HepanxupoBaHHBIN psig A»

8. Beigenute cronbusl A u B, ckonupyiite ux u BcraBbTe B «Jluct 2». Jluct 2 nepenMenyiite:
«PanxupoBaHHbIN psg A»

9. PamwxupoBaHue psaa MPOU3BOAUM CIEAYIOIIMM 00pa3oM: BbIIENsEeM SYeWKH ¢ JaHHBIMH (B
psaay B), 3atem Bo Bkiagke «I'maBHasi» cmpaBa HaxonuM Onok «PenaktupoBaHue», B HEM HaXHMMaeM
KHONKY «COpPTUPOBKA U GUIIBTPY.

31ech Mbl MOKEM BBIOPATh, KAKUM 00pa30M paHKUPOBATh 3HAUYEHUS — OT OOJIBIIETO K MEHBILIEMY,
WIA OT MEHbBIIEro K OoyblIeMy, WJIM HAaCTPOMTb OCOOYI0 COPTHUPOBKY JaHHbIX. Ham HeoOxoammo
BbIOpaTh BapuaHT «COPTHUPOBKA OT MAKCUMAJILHOTO K MUHUMAJIbHOMY».

10. ITocunTaem aMIUIMTYAY 3HAUYE€HUH B psy AaHHBIX. J{1s 9TOro cienaeM akTUBHOM sdeiiky D2,
HamuieM B Hel «Ammumtynay». Chaenaem akTuBHOH stueiiky D3. Beném B He€ popmymy nmms pacuéra
amruTyabl. s 3Toro Ham HEoOXOJMMO M3 MaKCHUMAaJbHOTO 3HAYEHHUs BbIYECTh MUHHMajbHOEe. B
siueiKy BBOJMM 3HAK =, BBIJIEJISIEM IIE€pBOE 3HaUCHHE PaHKUPOBAHHOTO PsiJla, CTABUM MUHYC U BBIJENIIEM
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nocjeHee 3HaueHUEe PaHKUPOBAHHOTO psAna, HaxuMaeM Ent r . B sueiike D3 oToOpaxaercs ammiutyaa
psna nanHbIx. @opmyny pacuéra Bel MoxkeTe HOCMOTPETh B CTpOKe (hopMyl.

PesynpraT  BBIMONHEHHWsS]  3aJaHusA:  CO3JaHHas  TabmuIa W BHECEHHBIE B Hee
THUIPOMETEOPOJIOTHUECKUE JAHHBIE.

[Ipaktnueckass pabora Ne 2. HcmonszoBanme MS Excel mis o0oOmenus u aHaimza
CcTaTUCTUYECKUX JaHHbIX. (CocTaBlieHuE UHTEPBAJIbHBIX PSJIOB

Llenp 3aaHns: paccyuTaTh KOJIMYECTBO MHTEPBAJIOB, IUPUHY HHTEPBAJIOB, IPAHULIBI MHTEPBAJIOB

[TopsiioK BBITIOJNIHEHUS 3aJaHUS:

Pacuér xonuuectBa nntepasioB. Popmyna s pacuéra k =5 Ig n, rae k — uncno unTepsanos, n —
00BEM BRIOOPOYHOI COBOKYITHOCTH.

Kormupyem ctonbier A u B ¢ mucra «PamxupoBaHHBIA psig A» U BCTaBiasieM UX B «JIuct 3».
IlepenmenoBbiBaeM «JIuct 3» B «IHTepBanbHbIN Pl A».

Henaem akTuBHOM siueliky D2, BBoguM TeKCT: «KoJIM4eCTBO MHTEPBAIOBY

Henaem axkTtuBHOU sueliky D3, BBoaum ¢dopmyny: =5*LOGI10, 3aTteM OTKpbIBaeM CKOOKY,
BBIJICJISIEM TTOCJICIHIOI0 3HAYMMYIO SYCHKY B CTOJIONE A, 3aKpbIBaeéM CKOOKY M HaxxumaeMm Ent r . B aroit
dopmyre * - aTo 3Hak yMHOKeHus1, LOG10 — necsatuunblii jorapudm, B CKOOKaX y Bac OKaKETCS 00bEM
BBIOOPOYHON COBOKYITHOCTH.

Jiist ynoOGcTBa paboThl, IPUMEM KOJIHMYECTBO HHTEPBAJIOB ISl BCEX BAPUAHTOB PABHBIM 6.

Pacuér mupunsl uaTepBasioB. ®opmysa pacuéra mmpunsl HHTEpBaia: h=A/K=Xmax-Xmin/K,

rae h — mmpuHa naTepBaNa, k — KOJIMYECTBO HHTEPBAIOB, A - aMIUIUTYa

Henaem aktuBHOU sueriky D6, BBoaum tekct «lllupuna natepsanar

B sueiike D7 BBogum dopmyny: ="PamxupoBannbiii psan A''D3/6 m naxumaem Enter . Ilepas
gacTb (OPMYJIBI COAEPKUT MEPEChUIKY Ha JHCT «PamkupoBaHHBIN psag Aw», sueiiky D3, comepxaiiyto
pacCUMTaHHYIO paHee aMIUTUTYyAy. 3Hak / o0o3Ha4aer aelieHUe, 6 — KOJMYECTBO WHTEPBAJIOB. MOXKHO
3aMeHUTh B CTpoke ¢opmyn 'PamxupoBanHblii psig A''D3  HemocpeACTBEHHO Ha aMIUIUTYIY,
[IPEJICTABICHHYIO YHCIIOM.

Jns Toro, 4yToOBl OKPYIJIMTH YHCIO B siueiKe, HEOOXOAMMO MIENKHYTh Ha aKTHBHOW SYeiKe
MPaBOil KJIABHUINIEH MBINIM, BEIOPATh B BBHIMABIIEM MEHIO CTPOKY «DopMmaT sueiikm». Jta ke (QyHKIus
noctynHa B MeHI0O «['naBHas», 010k «Sueitku». B aTom Omoke Bam HeoOXxoaumo BbIOpaTh KHOIIKY
«DopMary, U U3 IPEJIOKEHHBIX BapHaHTOB paboThl ¢ (popmarom siueiiku BbiOpaTh «PopMmar sueiiku». B
okHe ¢opmara siueiiku BbIOMpaeM BKIAJKy «YHCIO, B CTOJIOMKE MPEIOKEHHBIX YMCIOBBIX (popMaToB
BbIOMpaeM (hopmar «UUCIOBOI», a clipaBa BbIOMpaeM HEOOXOJUMOE YHUCIIO 3HAKOB mocie 3andaroil. Ecnu
HE00XO0AMMO OKPYIJIMTh YHCIIO JI0 LIE€J0T0, BHIOUpAeM YHCIIO IeCATHYHBIX 3HAKOB, PABHOE HYIIIO.

I'panunel uHTepBanoB. B sueiiky D9 BBoaum Tekcr «MHTepBanel». ['oroBum Tabmuny g 6
nHTepBanioB. B suelike E10 yka3piBaeéM Xmin — 9TO HUXKHSISI TpaHMLIAa IIepBoro nHrepsana. B sueiike F10
HeoOxomumo mpornucarhk ¢popmyiry =E10+D7, rne D7 — 310 mupura uHTepBana, a E10 — aTo HWKHISL
rpaHula IIEPBOrO UHTEpBaJa.

Hwxneit rpanuneld 2 WHTEpBajia SIBISETCS BEpPXHSAS TpaHUIAa MPEBIIYIIEr0 HWHTEpBaja,
yBenuueHHass Ha eauHunly. 3amgaéMm B siueiike E11 ¢gopmyny =F10+1. Bepxusas rpaHuua uHTepBajia
3amaéres B stueiike F11 cnenyromeit popmymnoii: =E11+D7. [lanee 3anonHseM TaOIuIly 1O aHAJIOTHH.

Ecnu Bc€ BbINOJIIHEHO BEPHO, BEPXHSA TpaHULa 6 HHTEpBajia paBHa WM OONBIIE Xmax.

Pe3ynbTar BBINONHEHUS 3a/laHUS: PACCUMTAHHOE KOJUYECTBO MHTEPBAJIOB, IIUPUHA HUHTEPBAJIOB,
IpaHHIla UHTEPBAJIOB MO UHAUBUIYaJTbHOMY BapUaHTY.

[Tpaktuueckass pabora Ne 3. Hcnonb3oBannme MS Excel s o0600menus u  aHanmsa
CTAaTHCTUYCCKUX JAHHBIX. XapaKTCPUCTUKU PACIIPEICTICHIS

[lenp 3amaHus: TPOAHATU3UPOBATH THUAPOMETEOPOJOTHYECKHE JaHHBIE 10 aOCOTIOTHBIM
9acTOTaM, OTHOCHUTEIBHBIM YacTOTaM, OOCCIICUCHHOCTH, OTHOCHUTEIIEHOH O00ECIeYeHHOCTH, YacTOCTH,
IJIOTHOCTH, OTHOCUTEIHHOM IIIOTHOCTH.

[TopsiTOK BBITOTHEHUS 33JaHUS:

st paboThl ¢ XapaKTepUCTHKAMU PACIpeie]ICHHsI CO3JalM HOBBIM JIUCT U 0003HAUYMM €ro Kak
«XapaKTEepUCTUKU pactpeaeTeHus Ay.
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Jns paboTel HaMm moOTpeOyercss paH)KUPOBAHHBIA psZl, MO3TOMY KOMHUPYEM €ro B JIUCT
«XapakTepuCcTUKHU pacipeneneHus Ay». Jlesee opopmisieM TabIHIly SMIMPHUECKOTO paclpeieNeHus, Tae
B CTOJOLAX IOJKHBI OBITH OTpakKeHBl paccUMTaHHble Bamu B mpenpiaymieil paboTe MHTEpBAJbl OT
Oompliero 3Ha4YeHWS K MeHbinemy. [locmegHum crosdiioM TaOauikl OyJAeT CymMma XapaKTEPHCTHK
pacnpezeseHus B psay.

AGcomoTHbIe YacTOThl. AOGCOJIIOTHAS 4acTOTa IOKa3bIBAeT, CKOJIBKO 3HaUeHUH B Bameil BriOOpke
nornajaeT B TOT WIM MHOW MHTepBal. B Bamux Bapmantax aOCOJMIOTHYIO 4aCTOTY MOKHO MOCYMTATh H
MEXaHUYECKU, MCIIONb3Ysl PaHKUPOBAHHBIM psA, HO NIpu paboTe ¢ OOMbIIMMU OO0BEMAMM JAHHBIX
ynoOHee BOCIONB30BaThCs (DYHKIMEH, MO3BOJSIONIEH OBICTpO BHIOpPAaTh W3 BCEro 00bEMA JIaHHBIX
HEO0XOAUMBIN HaNa30H.

B rnaBHOM MeHIO BhIOMpaeM BKJIAIKY «JlaHHBIEY». 3aTeM JienaeM aKTHBHBIMHU siYEHKU cTonbOua B,
cojiepkalie paHkupoBaHHbIN psf. [locne storo B Giioke «CopTUpoBKa U (HIBTP» BHIOMpPAEM KHOIKY
«DPunbTp». Haxumaem €€, m BHIUM, UTO BBEPXY PaHXKHPOBAHHOTO psia MOSBISETCS HEOObIIas
CTpEJI0YKa BHU3.

[anee cienyer HaxaTb CTPEJIOYKY W B BBINABIIEM MEHIO BbIOpaTh BapuaHT «YucioBbIE
¢buibTpb». [ TOro, 4yTOOBI ONpPEETUTh A0COIIOTHYIO YAaCTOTY HMEPBOr0 MHTEpBajia, HEOOXOIUMO W3
BCEX JIaHHBIX BBIOPAThH TE€, KOTOpPbIE OOJIBIIE MM PaBHBI HI)KHEH I'paHUIIEe IIEPBOrO MHTEpBaja (B HaIIeM
npuMepe 3To uuciio 177). Beibupaem U3 npeioKeHHbIX IPOrpaMMoil BapUaHTOB «OO0JIbILIE UIIK PABHOY.

B nosiBuBIIEECS OKHO BBOAMM HHUYKHIOIO FPAHUILY IIEPBOr0 UHTEpBaa U HaxkumaeM «OKx».

B Bamieil BBIOOpKE OCTarOTCSI TOJIBKO 3HAYE€HHUs, KOTOPbIE OOJIbIIE MM PAaBHbl HUXKHEW IpaHUIle
uHTEepBaa. YUCio 3TUX 3HAYCHH 0TOOpakaeTcsl Ha HIKHEW MaHel, paaoM ¢ Macmtabom. BHocum sty
nudpy B TaONIMIy 3MIMPUYECKOTO paclpenesieHuss U HaxkumaeM KHonky «®unbtp». Ilpu sToM Bam
PaHKUPOBAHHBIH Psiji CHOBA OTOOPAXKAETCS TIOTHOCTBIO.

Jns Toro, ytoOBl paccuuTaTh AOCOJIIOTHYIO YacTOTy BTOPOTO MHTEpBaja CHOBAa Ha)KUMaeM
«D@UIIBTp», BBIOMpPAaEM B YHUCIOBBIX (GMIBTpax «Oonpine wiud paBHO». B okxHe «llomp3oBaTenbCckuii
aBTO(MWIBTP» B BEPXHEM IIPaBOM OKHE BBOJMM HIKHIOIO T'PaHUILy BTOPOTO MHTEpBaJla, B HUKHEM JIEBOM
OKHE BBIOMpAaEM «MEHBLIE WU PAaBHO», B HMKHEM IPaBOM OKHE BBOJUM BEPXHIOIO I'PAaHUILy BTOPOIO
unrepBana. Haxumaem «OK».

OGparute BHUMaHue, 4T0 y Bac momkHa ctoars rajgouka Ha 3Hake «», a He «AJIN».

B HukHell naHenau cMOTPUM Ha KOJIMYECTBO aKTHUBHBIX sSUeeK (CM. puc). M3 HUX MOAXOIAIIMX O]
3aJlaHHble HAMM ITapaMeTpbl Ha OJJHY MEHbIIIE, YEM aKTUBHBIX Y€K (AaKTUBHOH sABIIETCA €lIE U siueKa,
cojiepKaliasi MaKCUMaJIbHOE 3Ha4eHue BBIOOPKH). BHOCHM yKa3aHHOe Ha MaHeNM YHCII0, YMEHbLIEHHOE
Ha €IMHHIY, BO BTOpOH cTonOen TabauIbl SMIUPUYECKOTO paCHpeleleHHs, HaXUMaeM KHOIKY
«DUIBTP».

[To aHanorum paccuuThiBaeM aOCOJIFOTHBIE YACTOTHI JIJIs1 OCTAIbHBIX HUHTEPBAJIOB.

Tenepp paccuntaeM CyMMy aOCOJIOTHBIX 4acTOT. JlJIsi 3TOro chenaeM akTUBHOW sueilky, ruae
JOJDKHA OTOOpa3uThCs CcymMma, BEpHEMCS B TIJIAaBHOM MeEHI0O K Bkiaake «[naBHas», B Oloke
pelakTupoBaHue HakMEM 3HaK cyMMbl U Enter . B sueiike oToOpa3utcsi cymMMa aGCOIIOTHBIX YacToT,
KOTOpasi, €Clii BCE CIeJIaHO BEPHO, JOKHA COBMACTh C 00BEMOM BBIOOPKH N.

OTy ke omepalmio MOXKHO MPoJeNnaTh IPYTUM crocoOoM. Jlenaem akTUBHOM sueiky, B KOTOpOM
JOJDKHA OTOOpasUThCS CyMMa, CTaBUM 3HaK =, HaxkuMaeM 3HaK QyHkuuu fX, u BbiOMpaem u3
Ipe/UIOKEeHHBIX BapuaHToB ¢yHkuMI0 «CYMM», Haxumaem «OK». B mnosBuBIIEMCS HOBOM OKHE
BBOJMM 4Yepe3 TOUKY C 3alsTod HEOOXOAMMBIN Juamna3oH sS4eeKk JH00 BbLIEISEM HYXKHbIE sS4YelKu
HEMOCPEJCTBEHHO B Tabiulle (B HalleM npumepe 31o sueiiku E6;J6) n naxxumaem «OK». B pesynbrare, B
aKTUBHOM sYEHKe OTOOpa’kaeTcs cymMma BCeX aOCOJIOTHBIX YacTOT, a B CTpoKe (opmyis oToOpa)kaeTcs
bopmyna =CYMM(E6:J6).

OtHocutenpHas yactota. Popmyna pacuéra oTHocuTenbHON 4dacToThl: f,% = f/n*100%, rue f —
a0COJIOTHAs YacTOTa UHTEPBaJIa, N — 00bEM BHIOOPKH.

Jenaem aktuBHOMU stueliky E7 (BTopas cTpoka TaOIUIbl SMIMPUIECKOTO pacIpeieieH s, epBbIil
uHTepBai). BBonmuMm ¢opmyny B sSuelKy: HaXKMMaeM =, IIETYKOM JIEBOM KIJABHUIIM MBIIIM BbIOMpaeM
STYEUKy ¢ aOCOJIFOTHOM YacCTOTOW TMEPBOTO MHTEpBaia, 3aT€M CTaBUM 3HAK / (JeJleHne), METIKOM MBIIIH
BBIJIENIIEM SYEHKY, OTOOpa)xarolylo 00bEM BBIOOPKH, CTaBUM 3HaK *(ymHOXxeHue) u BBoguMm 100. B
pesynbTate, Gopmymna umeer cienyromui Bunm: =E6/A31*100, rne E6 — 310 sideiika ¢ aOCoMOTHOM
4acTOTOM mepBoro uHreppaia, A31 — sueiika, oToopaxaromas 06bEM BeIOOpKH. Haxkumaem <Enter>.
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IloBTOpsieM 3Ty omepauurio s KaXkJ0ro HMHTEpBaja. BwlaenseM Bce SYEMKH JTOM CTPOKHU
TaOJINULIBI SMIIMPUYECKOTO pacrpesiesieHus, MeHsieM (popMaT siueek Ha YUCIOBOM U BHIOMpAEM OKpYTJICHHE
710 LIEJIOT0 YHCIa.

Ilocne TOro, Kak BCE OTHOCUTENbHBIE YACTOTHI MPOCUYUTAHBI M MPEICTABICHBI B BUJIE LIEIbIX
qucesl, HaM HYKHO IpOCYUTaThb HMX cyMmmy. Jljig 3TOro J0CTaTOYHO CHENaTh AKTUBHOM sAYEHKY,
MTOKAa3bIBAIOLIYI0 CYMMY a0COJIOTHBIX YacTOT, IIETYKOM JIEBOM KJIABUIIM MBIIIU HAXaTh Ha KBaapar B €€
HUKHEM NIPAaBOM YIJIy U, YAEpKUBas KJIABUILY, IOTAHYTh BHU3 Ha OJHY SYEHKY.

Korga Bel oTmycTuTe KIIaBUILY MBIIIM, B SYEHKE CYMMbl OTHOCHTENIBHBIX YaCTOT JOJKHA
oka3zatecs mudpa 100.

OOpatuTe BHUMaHHE, YTO MHOT/IAa MaTeMaTU4yecKas CyMMa BCEX LIEJbIX YHCell, 0TOOPasKaoLuX
OTHOCUTEJIbHBIE YaCTOThl MHTEPBAIOB, MOXeET okazarbcs He 100%, a 99 wnu 101% (B Hamem npumepe
20+40+27+7+0+7=101, xots B sueiike cymmbl ykazaHo 100%. Ilouemy Tak momydaerca? Jleno B ToM,
YTO JakKe MPH OTOOpaKEHUH B TaONMIIE LEJIBIX YHCEN, MpOorpaMMa «IIOMHHT», YTO Ha CaMOM Jeje
MIPOUCXOAWIO UX OKpyrieHue. B Hamem npumepe B 4eTBEPTOM M LIECTOM MHTEpBajaX OTHOCUTEIbHAs
yactora He 7%, a 6,67%, a B uerBEéproM uHTEepBasie He 27%, a 26,67 %. W3-3a okpyrieHus y Hac
oOpazoBaiics «winiHui» npouent. Korna Bel Gynere opopmiiate HaydHyl0 paboTy, WM UCIOIB30BaTh
OTHOCHUTEIIbHBIE YacTOTHl MHTEPBAJIOB sl O(QOpMIICHHUS, HANpUMeEp, CTaThbH, HE 3a0yJIbT€ OT ATOTO
«JIMIIIHEro» MpoIleHTa u306aBuThcs. B Hamem npumepe MOkHO 3aMeHUTh 27 Ha 26%, 1100 B 4eTBEPTOM U
LIECTOM MHTEpBajax NPUHITh OTHOCUTENIBHYIO 4acTOTy 32 6,5%.

He cTout ucnpaBisiTh OTHOCUTENbHBIE YaCTOTHI B paboueit Tabnuie. [Ipu obparienun K siueiikam
IporpaMma cama OyZIeT yuYuThIBaTh TOUHOE 3HAUECHUE SYEHKH, a HE €€ OKPYIIIEHHOE 3HAUCHHUE.

ObecnieueHHOCTh. O0ECTIEYEHHOCTh MOKA3bIBAET, CKOJIBKO 3JIEMEHTOB BBIOOPKH OOIBIIE WIH
PAaBHO HMKHEH I'PAaHULIE ONPEAEIEHHOTO HHTEPBAIIA.

Korna y Hac yxe npocuuTaHbl aOCONIIOTHBIE YACTOTHI, MOCYUTATh OOECIEUEHHOCTh JOCTATOUYHO
IIPOCTO - AOCTATOYHO CJIOXKHUTH A0COJIFOTHBIE YACTOThI MPEABLAYIIIMX HHTEPBAJIOB ¢ a0COIOTHOM YacTOTOM
WHTEpBaJa, Il KOTOPOrO PACCYUTHIBAETCS 00ECIEYeHHOCTh. B TakoM BapuaHnte (GopMyIbl s pacuéra
00€CTIeYeHHOCTH MHTEPBAJIOB OYIyT HMETh CIIEAYIOIINNA BU/:

=E8+F6, rne E8 — obecneueHHOCTh 3a mpeAblAyluii untepBai, F6 — abcomroTHas dacTora 3a
MHTEpPBaJI, 171 KOTOPOrO PacCUUTHIBAETCS 00€CIIEYEHHOCTD.

[Tocne Toro, Kak paccuntaere 006eCred4eHHOCTh Uil BTOPOTO MHTEpBaja, 10CTATOYHO CJENaTh 3Ty
s4yeiKy (B HalleM npumepe 3To suyeiika F7) akTUBHON, M MOTAHYTH 3a KBaApaT B €€ IPpaBOM HUKHEM YIILY,
pacrpocTpaHss TakuM o0pa3oM (GopMylly Ha Bce MHTepBajibl. OOeCIeYeHHOCTh OCIETHEr0 HHTEpBAIa,
eclii BC€ CHEeNaHO BEpHO, paBHa OO0OBEMY BBIOOPKH, IMOCKOJBKY BCE 3JIEMEHTHI BBIOOPKH OoJIble
MUHHMMAaJIbHOTO 3HAYEHUS WM PABHBI EMY.

OtHocutenbHas 00ECHEYEHHOCTb. OJTO  00ECIEYEHHOCTh, BBIpAXKEHHAs B  IPOIEHTAX.
PaccuuThiBaeTCsl OHa aHaJIOrMYHO OOECIEYEHHOCTH, HO HCHOJIb3yeTcsl He abCONIOTHAas 4YacToTa, a
otHocuTenbHas. Ilocne pacuéroB cmeHure (¢GopMaT SUYEEK, I[MOKA3bIBAIOIIUX OTHOCUTENIbHYIO
00€eCIeYeHHOCTh, Ha YMCIIOBOM, U OKPYIJINTE JaHHbBIE O LEJIbIX YHCEIL.

MoxHO pemuTh 3Ty 3amady ¥ ApyruM crmocodom. JloctaTouHo BBecTH (GOpMYITy B SUEHKY
OTHOCHUTENIbHOW o0ecriedyeHHOCTH nepBoro nuteppana: =E8*100/K6,

rae E8 — obecnieueHHocTh MHTEpBaia, K6 — cymma Bcex aOCONIOTHBIX 4acTOT, paBHas 00BEMY
BBIOOpKU. AHAJOTMYHO CUNUTAETCSl OTHOCUTENIbHAS 00€CIIeUeHHOCTh JUISl BCEX OCTaJIbHBIX HHTEPBAJIOB.

OGparuTe BHUMaHUE, YTO OTHOCUTENbHAs 00ECTICUEHHOCTD MOceIHero nHTepBaia pasHa 100%.

Yacrocts. [Ioka3bIBaeT 4acTOTY, BBIPAKEHHYIO B 10JISIX OT equHULBL. Dopmyiia e€ pacuéra:

w=fi/n, rme w — gactoctsb, fi — abconroTHast YacToTa, n — 00bEM BHIOOPKH.

JlenaeM akTHBHOW siuelKy MAJisg pacuéra 4acTOCTH IEPBOrO HMHTEpBaia. BBoaum Qopmyny:
=E6/A31, rne E6 — abGcosroTHast 9acToTa JaHHOTO MHTEepBana, A31 — sueiika, B KOTOpOi O0TOOpakaeTcs
00BEM BBIOOPKHU.

Haxumaem Enter . [loBropsiem popmyny i KakJJoro HHTEpBaa.

B cTonbue «cymma» paccuutbiBaeM cyMMy Beex dactocteil. Cymma JoiKHa ObITh paBHa 1.

[Tocne pacu€roB BbIIENSEM SYEMKH C YacTOCTAMM W MeHseM (GopMaT silueek Ha YHCIOBOM.
OxpyriieHHEe yCTaHABIUBAEM JI0 IBYX 3HAKOB I0CJIE 3aMSATOM.

[TnotrocTh. @opmyma mist pacuéra tuiotHocTH: d=fi/h, roe d — mmotHOCTH, fi — abcomroTHAs
4acToTa, h — mupuHa HHTEpBaia
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JlenaeM akTHBHOW sYeWKy Uil pacu€Ta IJIOTHOCTH TEPBOTO WHTepBasia. BBomum dopmymy:
=E6/11, rne E6 — aGcomroTHas yacToTa JaHHOTO MHTEpBaia, 11 — 3to mar uaTepBana. Haxxumaem Enter .
JlenaeM si4elKy C paCCYUTAaHHOM IUIOTHOCTBIO aKTUBHOM, HABOAUM KYpCOpP Ha KBaJApaT B IIPAaBOM HUKHEM
YTy aKTUBHOM SYEeWKH M, yJOep)KuBas JIEBYIO KIIABHINY MBIIIM, pacrpocTpaHsieM (opMyily Ha Bce
uHTepBabl. OKPYIIIsieM MOJyUYEeHHbIE JAaHHBIE IO COTHIX.

OtHocurenbHast WIOTHOCTh. @opmyia i pacuéra miotHoctu: Ad=w/h, rae Ad — oTHOCUTEBHAS
IJIOTHOCTh, W —4aCTOCTh, h — mupHuHa HHTEpBaa

[lenaem akTUBHOM SYEMKy U1 pacyéTa OTHOCUTEIBHOM IJIOTHOCTU NEPBOr0 MHTEpBasia. BBoaum
dopmyny: =E10/11, rne E10 — gactocTh manHoro uHTEepBaia, 11 — 3to mar uarepsana. Haxumaem Enter.
Jlenaem Y€Ky ¢ paCCUMTaHHOM OTHOCHUTENIBHOW INIOTHOCTHIO AKTUBHOM, HABOJUM KypCOp Ha KBaJpar B
[PaBOM HHW)XHEM YIJIy AKTUBHOW SAYEUKHA M, YAECPKHBasg JIEBYIO KJIABUUIY MBIIIK, PacIpOCTpaHsIEM
dbopMyiy Ha Bce uHTEpBalibl. OKpYTIIsieM MOTy4YeHHbIE JaAHHBIE 10 COTHIX.

Pe3ynbTat BBINOJHEHUS 3a1aHUS: IOSICHUTEIIbHAS 3aIIMCKA K BBIIIOJIHEHHBIM PacyeTaM.

[Ipaktuyeckas pabora Ne 4. HcnompzoBamne MS Excel ans o6oOmienus u  aHammsa
CTaTUCTHUYECKUX AaHHBIX. OCHOBHBIE BBIOOPOYHBIE ITAPAMETPHI

[enb 3a1aHMs: pacCUUTATh [TOKA3aTENHN CPEAHETO MOJIOKEHUS pAlia (CpeiHee 3HAUCHUE BEIIMUUHBI
IIPU3HAKA, CPEIHsIS B3BEIIEHHAsI BEJIMYMHA, pacyeT OMIMOKU CpefHero apupMeTHyeckoro (CTaHAapTHON
omuOKM), MEMaHa U MOJa), TIOKa3aTeldn Pa3sHoOOpasus Mpu3HaKa (CpeaHee aOCOIMIOTHOE OTKIOHEHUE,
JMCIIepCus, CpeHee KBaIpaTHYECKOe OTKJIOHEHHE U ero oImunoOKa, K03 (UIIMEHT Bapuallum), ToKa3aTeIu
dbopMBI pacripenenieHus] SJIEMEHTOB BHYTPU CTaTHCTHYECKOTO psaa (KOdQQHUIUEHT acHuMMETpHH
[Tupcona).

[TopsiioK BBINONHEHUS 3aJaHUS:

[Toka3zarenu cpeHero moyokeHus (eHTpalbHON TeHCHIIMN) psaa

Cpennee 3HaueHHE BelNMUYMHBI Ipu3Haka. Co3aaauM HOBBIM JMCT B Halllell KHHUIE, Ha30BEM €ro
«Bb16opounble mapamerpbl» CKONMpyeM Ha 3TOT JIUCT paHKUpOBaHHBIM pan A. CrenaeM akTHBHOMN
sueiiky D3, BbI3oBeM Mactep (yHKIWi, HaxkaB Ha fX Bosje cTpoku BBOAa (opmys, BbiOepeM B
BbimaBiieM okHe QyHkuuio CP3HAY (cpennee 3nauenue), Haxxumaem OK, Boigensem B cronbue B
SYEHKH, colepkamue pamxupoBaHHbId psin. Haxumaem OK, u B siueiike D3 otoOpakaercst cpenHee
3Ha4YeHUE BEJIMYMHBI [IPU3HAKA, KOTOPOE B METEOPOJIOTUHU U I'MJIPOJIOTUHU MPUHSATO HAa3bIBaTh HOPMOM.

B psapy pacopenenenus uHOrja HEoOXOIMMO MPOCUYMTATh CHaydajda CpEeIHHUE 3HAYEHUS IO
KaKJOMY M3 MHTEpBAJOB, a 3aTEM HAWTH CPEIHEE 3HAUEHUE U3 CPEJHMX HMHTEpBaJIbHBIX. [ 3TOTO
cocTaBisieM TaOJIHIy CPETHUX UHTEPBAJIbHBIX 3HAYCHUH.

PaccuntbiBaeM cpeqHHE 3HAYEHHUsS WHTEPBAJIOB AHAJIOTMYHO pacu€Ty CpPEAHEro 3HadyeHUus
BEJIMYMHBI ITpU3HaKka — BbeiOupaem ¢ynkunto «CP3HAY, BeigenseM B paH)KUPOBAHHOM Py 3HAUEHUS,
BXOJAIIME B KOHKpeTHbIM uHTepBan M HaxumaeM OK. Ilocne Toro, kak paccuMTaHbl BCE CpPEIHHE
3HAYEHUS 32 UHTEPBaJbl, HAXOAUM CpeJIHee 3HaUCHHUE CPeId CPETHUX 3HAUYEHUH IS KaXK/I0r0 MHTEepBaa.

Bel Moxxere Bocmonb3oBaThbes Ui Oojiee ObICTpoil paboThl BKIaAKOH «DOpMylibl» B TNIaBHOM
MEHIO, TJie¢ €CTb OBICTpbleé KHONKU MJisi pacuéra CpeAHMX 3HAYeHWH, CYMMHPOBAHMS, HAXOXKIACHUS
MaKCUMaJIbHBIX 1 MUHUMAJbHBIX 3HaUYeHUH U Ap. [ng toro. YToObl MMHU BOCHOIB30BaThCS JOCTATOUHO
c/lenaTh aKTMBHOW SYEWKYy, B KOTOPOHl HEOOXOAMMO OTOOPa3sUTh HYKHOE 3HAu€HUE, HaXaTb KHOIIKY
«aBTOCYMMa» B BEPXHEM MEHIO M BBIOpaTh M3 IMPEJUIOKEHHBIX BapUaHTOB HYXHYIO (YHKIIHIO, 3aTeM
BBIETUTh (QparMeHT psjna (Win crondia), MO OTHOIIEHHWI0O K KOTOPOMY HEO0OXOAMMO HPUMEHUTH
¢byHkuuio, 1 Haxatb Enter>.

Cpennsist B3BelieHHas BenuunHa. [IpencraBuM, 4To cronden A — 3TO IUIOMIAlb pacpoCTpaHEHUS
npU3HaKa, ykazaHHoro B cronbie B. Torga pacuér cpenHeil B3BEUICHHOH BeNTUYMHBI OyJeT HMETh
cnenyromuid Bua: Jlemaem aktuBHOM sueiiky C2, cTaBUM 3HAK =, BBIAENsIEM sueiiky B2, ctaBum 3Hak *
(ymMHOXMTB) ¥ BbIAEsIeM sueiiky A2. Haxxumaem Enter . Pacnipoctpansem 3Ty ¢popmyiy Ha Bech cTo0€1]
C. Iloacumraem cymmbl st ctomdomoB A u C. [{nsg 3Toro cuemaeM akTHUBHOM SYEHKY IO
COOTBETCTBYIOLIMM CTOJOIOM JaHHBIX (cronmben A), Bozie cTpoku ¢opmyn HaxMméM fX, BbIOepeM
¢byukmuio «CYMM)» (cymma), BblIenum crtosidery ¢ gaHHbiMH M HaxkméM OK. Cymma cronOua
aBTOMaTHYECKH OTOOPA3UTCs B aKTUBHOM stueiike. [loBTopuMm 3Ty onepanuto ais cronbdma C.
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Cnenaem akTuBHOM syeiiky D10, moctaBuM 3HaK =, BBLACIHM siUeiiKy ¢ cymmoi crombua C,
HaXXMEM /(ZIesieHue), BhIICIUM SYeKy ¢ cymmoit cronbna A. Haxxumaem <Enter . B akTuBHOU sueiike
0TOOpa3uTCs CpeAHssI B3BEIICHHAS BEIUYHHA.

Pacuér ommbku cpemanero apudmerudeckoro (cranmapTHOW ommoOku). dopmyna st pacyéra
omnOKu cpenHero apudmermueckoro: mx= X(xi-xcp)*/n(n-1), rme mx — omubka cpeaHero
apu(pMEeTHUYECKOro, X1 — 3HaYeHUE KOHKPETHOI'0 3JIEMEHTa BBIOOPKH, XCp — cpeHee apudmeTrnieckoe, n —
00BEM BBIOOPKHU.

CraenaeMm akTUBHOM siueiiky M2, IOCTaBMM 3HaK = M Ha)KMEM Ha KHOMKY fX Bo3ie cTpoku BBOIA
¢dopmyn. B mento ¢pynkuuii Beioepem CTEIIEHD. B BrinaBiiem okHe «ApryMeHTHI (YHKIUN» B BEpXHEH
CTPOKE BBOJA OTMETUM suelky B2, moctaBum 3HaK — (MUHYC) U BBEIEM CpeAHEe 3HAUEHUE BEIMYMHbI
npu3Haka. B HukHel cTpoke BBoa noctaBuM 2 crenenb Haxmém «OK».

Pacnpoctpanum aeiictBue 3Toi hopMyisl Ha cronber; M ¢ moMoIbl0 4YEPHOro KBaJapara BHU3Y
aKTUBHOM stueiiku M2.

Cymmupyem cronber. st 3Toro aenaemM akTUBHOM SIMEHWKY 101 TIOCISTHUM YHCIIOM CcTo0ma M,
Ha)KUMaeM Ha KHOnNKy fX Bosne crpoku BBona ¢popmyi. B Menro ¢pynkimii Beioepem CYMM u BbiIennm
BCE siUeKU, CyMMY KOTOPBIX HaM Heo0xoaumo npocunTats (cronden M). Haxxumaem Enter>.

Takum 00pa3om, Mbl IPOCYUTAIH CYMMY KBaJpPaTOB PAa3HOCTEH MEXIy 3HAUEHUSIMH KOHKPETHBIX
JIEMEHTOB PAJS U CPEIHUM apu(PMETHUECKUM 3HAYCHUEM pAJa.

Henaem axtuBHOM sueiiky DI13. CrtaBuMm 3HaK =, HaXXUMaeM S4YEHKYy, COJEPXKALIYI0 CyMMY
KBaJ[PaTOB Pa3HOCTEH MEXIy 3HAUYCHUSIMU KOHKPETHBIX 3JIEMEHTOB Psifii U CPEIHUM apU(PMeTHUYEeCKUM
3HAYCHUEM psJla, CTaBUM 3HAK / (JeJieHHe), OTKPhIBaeM CKOOKY, MUIIeM 4Yucio n (00bEM BBEIOOpPKH),
OTKpBIBaE€M CKOOKY, ITUIIIEM YHUCIIO N, CTABUM 3HaK — (MHUHYC), nUIIeM yKucio 1. 3akpbiBaeM JiBe CKOOKH,
HaxxuMaeM Enter>.

Ctpoka (hopMyJ1 IIPH 3TOM UMEET B (B paccMaTpuBaeMoM Hamu ipumepe): =M32/(30%(30-1))

CranjapTtHas olIMOKa NPUITKMCHIBAETCS K CPEIHEMY 3HAUEHHUIO BEJIMYMHBI IIPU3HAKA CO 3HAKOM +.

Menuana. Jlenaem akTtuBHOM sueiiky D16, HaxumaeM KHONKy fX, HaxoauMm (yHKIUIO
MEJIMAHA, Boigensem siueiiku crtosidna B, conmepikamime Hamn psii TaHHBIX, HaXkuMmaem <Enter>.
Menuana aBToMaTH4YeCKH oToOpaxkaeTcs B siuekike D16.

Mopa. [lemaem aktuBHOW sueiiky D19, naxxumaem kHonky fx, Haxommm Qynkiuio MOJIA,
BbLJIENIIEM siUelku cTosibna B, cogepakaiiye Ham paj JaHHBIX, HakumaeM Enter>. Moja aBToMaTHuecKu
otoOpaxkaercs B stueiike D19.

[Toka3zarenu paznoobpa3zus npuzHaka. CpenHee aOcomtoTHOE OTKIOHEHHE. CpeiHee OTKIOHEHUEM
MO>KHO MPOCUYUTATh ABYMs criocoOamu. [lepBrlif — mocnea0BaTenbHO BBICUUTHIBAS OTAEIIBHBIE JIEMEHTHI
dbopmynbl. Bropoit — Bocrionb3oBatkes ¢ynkiueit CPOTKIL

[TepBoiii croco6: B cronbue N mpocuuTaeMm pasHOCTh Mexay X1 U X. s atoro caemaem
aKTUBHOM sueliky N2, mocTaBUM 3HaK =, BbIAECIUM s4elKy B2, copepxamiyro nNepBblii WieH
PaH)XKMPOBAHHOIO psla, BBEAEM 3HAK — (MMHYC) M BIIMIIEM CpeJHEE 3HAYCHHE BEJIMYUHBI MpPU3HAKA.
Haxumaem Enter . B sueiike N2 otoOpaxkaercss pasHocTh X1 UM X. JlenaeM akTuBHOM sueiiky N2 u
pacnpocTpaHsieM JeicTBue Gpopmysbl Ha Bech ctonOery N myTéM yaep:KMBaHUs JIEBOM KHOMKH MBIIIN Ha
4EPHOM KBaJpaTe B IPAaBOM HIDKHEM YTy STYEUKH.

Jenaem aktuBHOM siueiiky O2, B mepeuHe QyHkuuil BbiOMpaeM ¢yHkuuio ABS (Momyisb),
HaxuMaeM Ha s4eiiky N2 u Enter . B pe3ynbrare B siuelike O2 otoOpaxaercss yucio u3 siueiku N2,
B3siTOE 0 MOy 0. B cTpoke popmyna ortobpakaercs B cienyroiieM Buae: =ABS(N2)

Pacnpoctpansiem neiictBue 3Toi popmyiibl Ha Bech cTomber O.

[Ton mosyduBIIMMCSI PSJIOM UHUCEN MPOCYUTBHIBAEM HX CYMMY, BOCIOJIb30BaBLINCH (PYHKIIHEH
CYMM. Jlenaem akTuUBHOW siuediky D22, craBUM 3HaK =, BBIACISAEM SUYEHKY, COAEPKALIYI0 CYMMY
pasHOCTEH MEXIY X1 U X, B3ATBIX TTO MOAYJIIO, CTABUM 3HAK / (JIeTIeHre) W BBOJUM YHCIJIO YICHOB psija N.
Haxxumaem Enter>.

Bropoit cnoco6: [lemaem axtuBHOM sueiiky D22, B mento ¢ynkuuit BeiOupaem CPOTKII,
BbIJIEJIIEM paHKUPOBaHHBIN psia 1 Haxxumaem OK. @opmyna B cTpoke QyHKUIUH MIPU 3TOM IPUMET BUJI:
=CPOTKJI(B2:B31)

Hucnepcus. [lucnepcuss — 3TO KBaapaT CpEeIHEro KBajapaThueckoro otkioHenus. B Excel
JUCTIEPCUIO0 MOYKHO TIOCYUTATh CIIEIYIOIIUM 00pa3oM: JejlaeM akTUBHOU sueliky D27, B MeHio pyHKuui
fx Beioupaem KBAJIPOTKJI u Beiensiem cronben B, comepskamuii paH>kupoBaHHBIN psaj. Haxumaem
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OK. B crpoke ¢ynxmuii nossusercs =KBAJIPOTKJI(B2:B31). Jlo6aBnsiem B cTpoky (opmyn 3HaK /
(menmenue) ¥ BBOIUM UYHCIIO WICHOB psina n. Haxumaem Enter>. B sueiike otoOpakaercs aucrnepcusi, a B
crpoke ynkiwmii nosisisiercs popmyna: =KBAJIPOTKJI(B2:B31)/30

Cpennee kBaJipaTH4YE€CKOE OTKJIOHEHUE. MOYXHO MOCUUTATh Cpe/lHEe KBaIpaTHUECKOEe OTKIIOHEHHE
nBymsi criocobamu. TlepBriii — MOCIeI0BaTEIbHO PACCUUTRIBAsI OTICIbHBIC dJIEMEHTHI PopMyibl. BTopoii
—BOCIIOJIb30BABIINCH PACCUNTAHHOM paHee qucrepcueii.

I[TepBeiii cioco6: CyMMa KBapaToB pa3HOCTEH MEXIy Xi U X HaMH YK€ MPOCUYHTaHa B CTOJIOIE
M (cm pazpen Pacuér ommbku cpennero apudmerudeckoro). [loaTromy Mbl jaenaeM aKTHBHOHM SYCHKY
D25, Bwibupaem ¢ynkuuio KOPEHD, Bbimensem sueiiky psima M, coiepikamlyl0o CyMMY KBaJapaToB
pasHOCTEH MEXIy Xi M X, CTaBUM 3HaK / (JieJleHrne) U BBOJAUM 4YHCIIO 4ieHOB psija n. Haxumaem OK. B
sueiike D25 oroOpaxaercss cpeaHee KBaJApaTHUECKOE OTKIOHEHHE, a (hopMyna B cTpoke (QyHKIHMH B
HaIleM IpUMepe BRINBIINT clieayrormum oopazom: =KOPEHb(M32/30)

Bropoii crmoco6: Cpenaem aktuBHOW sueiiky E25, B mento ¢ynkuuii Beioepem KOPEHD,
BBIZICIMM STYCHKY, coaepkamyto aucriepcuto (D27), m Haxmém Enter . CpemHee KBaapaTmueckoe
OTKJIOHEHHE OKakeTcs B sueiike E25, a B crpoke dynkimii orodpazutcs popmyna: =KOPEHb(D27)

OmmbKa cpeTHeT0 KBaIpaTUYECKOTro OTKIOHEHUs. Jlemaem akTuBHOM stueiiky F25, craBum 3HaK =,
BBIJICJIIEM STYCHKY, COICPIKALIYI0 CpeaHee KBaJpaTHMYECKOe OTKIOHEHWE, CTaBUM 3HaK / (IeneHue), B
merio ¢yuknuii fX Beiompaem KOPEHb, BBOgMM 4mCIIO N, CTaBUM 3HAK * (YMHOXKHTH) U Hudpy 2.
Haxumaem OK. Koneunas ¢opmyna B cTpoke (YHKIHMA BBINVIAUT —CIEAYIOIIAM 00pa3oM:
=E25/KOPEHb(30%*2)

Koadduuument Bapuanuu. Jlenaem aktuBHOH stueiiky D30, HakumMaeM 3HaK =, OTKPBIBa€M CKOOKY,
BBIIETISIEM SYEHKY, COJEpKallyl0 CpelHee KBaJpaTHMUecKOe OTKJIOHEHHE, CTaBUM 3HaK / (1eneHue),
BBIJICIISIEM STYCHKY, COJEPKAIYI0 CpelHee 3HAUYCeHUE PsJa JaHHBIX, 3aKpPbIBAEM CKOOKY, CTaBHM 3HaK *
(ymHOXUTh) 1 BiucbiBaeM uncio 100. Haxxumaem <Enter>.

[Tokazarenu (hopMblI pacmpeneneHusI IEMEHTOB BHYTPU cTaTucThyeckoro psaa. Kosddunument
acummetpuu. [lepBbiit koaddunment acummerpuu [lupcona

Cnenaem aktuBHOM sueliky F30, mocraBuM 3HaK =, OTKpOeM CKOOKY, BBIICIUM SYEHKY,
COJZIep>KaIlyto cpefHee apudMeTnyeckoe 3HAUCHUE PsAa, OCTAaBUM 3HAK — (MUHYC), BBIICIUM SUYECHKY,
COZIEpKALTYI0 MOJY, 3aKpOeM CKOOKY, MOCTAaBUM 3HAK / (IIeJIeHUE), BBIACIHM SYCUKY, COIEpPIKAILYIO
cpeaHee KBaJpaTUYecKkoe OTKIOHEeHue, HaxKMEM Enter>.

[TepBriii koapdument acummerpun I[lupcona orodpasurcs B stueiike F30, a B ctpoke QpyHKIuMi
Oynet obo3naveHa popmyia creayromiero Buaa: =(D3-D19)/E25

Bropoit koadduruent acummerpun [Iupcona. Cnenaem aktuBHOU stueriky J30, mocTtaBuM 3HaK =,
OTKpOEM CKOOKY, BBIJICJIUM SUEHKY, COJEpXKAIyI0 cpeiHee apu(MeTHuecKkoe 3HaYeHue psja, NOCTaBUM
3HaK — (MHUHYC), BBIJIEIUM SIYEHKY, COJEPIKAIIYI0 MEUaHy, 3aKpOoeM CKOOKY, TOCTaBUM 3HaK / (1eJeHue),
BBIJIETIUM SYEHKY, COJAEPIKAILYIO CPEIHEE KBaAPAaTUUECKOE OTKIOHEHNE, HAKMEM Enter>.

Bropoit koadpdurnment acummerpun [Tupcona orobpasutcs B sueiike J30, a B cTpoke QyHKIHI
Oynet obo3navyeHa popmyina creayromiero Buaa: =(D3-D16)/E25

PesynbTar BbINOMHEHUS 3aJaHMs: PACCUUTAHHBIE ITOKA3aTeNM CPEIHEro IOJIOKEHUS psaa
(cpenHee 3HaueHUE BEIWYMHBI MPU3HAKA, CPEIHSS B3BEIICHHAs BEIMYMHA, pacyeT OMIMOKU CPEIHEro
apudmernyeckoro (CTaHJapTHON OIIMOKM), MeIuaHa W MoOja), MOoKa3aTeJd pa3HooOpasusi IMpHU3HaKa
(cpenHee abCONIIOTHOE OTKIJIOHEHHE, JUCHEPCHs, CPEAHEE KBAJApaTHMYECKOE OTKJIOHEHHE M €ro omunoka,
KO3 (ULMEHT BapHalluM), NOKa3zaTeau (OpPMBbI paclpeesieHUs 3JEMEHTOB BHYTPU CTATUCTHYECKOIO
psna (koadpunuent acummerpun [lupcona).

[Ipaktuyeckas pabora Ne 5. HcmonmszoBanne MS Excel ans o6o0umienus u  aHanmsa
cTaTucTUYeckux naHHbIX. Koppemnsaus.

Llenb 3aaHus: MOCTPOUTH rpauk YHKIIMOHATBHOM 3aBUCUMOCTH, HAWTH MapHBIN K03 duiimeHt
KOPPEJSIUKN U YPaBHEHUE PETPECCUU.

[Topsii0K BBIMOTHEHUS 3aJaHUS:

I'paduk QyHkuroHanbHOM 3aBHUCUMOCTH. s rpaduyeckoro otoOpakeHus (DyHKIHOHAIBHOM
3aBHCUMOCTH CO3/1a/IMM HOBBIN JIMCT B Halleil kHure u o3ariaaBum ero «Koppensauus». [lepenecém B Hero
Hepawxkuposannble (SIC!) psaast A u b. Pacnonoxxum psnel B cton6nax B u D. B namem cnyuae psa b
SBJISICTCS 3aBUCHMBIM OTHOCHUTENIBHO psjia A, mosToMy npumeMm pana A 3a X, a psan b 3a Y (moxpobuee o
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IpaBUjIax BHIOOpA, YTO MPUHATH 32 (PYHKIHIO, @ UTO 332 apIryMEHT CMOTPHUTE B COOTBETCTBYIOIIEH TIJIaBe
nocobust (rmaBa «Koppemsius»)

BriOupaeM B rmaBHOM MEHIO BKJIAJAKy Jlumarpamma, U3 MpenioKEeHHbIX BAPHAHTOB AMArpaMM Ham
HeoOxoauma Touewynass ¢ mapkepamu. Bo Bkmanke «KoHCTpykTOp» HakuMaeMm KHOMKY «BwiOpaTh
JaHHBIE», B BBHIMABIIEM OKHE B OJoKe «JJIeMEHTHI JIereHabl (psaabl)» HaxumaeM «/loGaButb». B
BbIIIaBIIEM OKHe «/I3MeHeHue psa» JenaeM aKTUBHOM CTPOKY «3HAueHHsI X» M BBIIEISEM IIyTEM
yAep )KUBaHUS JICBOM KHONKH MBIIH psif X (B HAILIIEM ClIydae, 3To sueiiku cronbma B). Jlenaem akTUBHOM
CTpOKY «3HaueHus Y», ¥ BbiaesieM psaa Y (B HAIIEM MPpUMeEpe ATOo sUeiku cTosoia D).

Odopmum ero, 100aBUB MOAMKUCH Oceil, Ha3BaHUE rpaduka, yOepéM JTMHUU CETKH.

B rnaBHoM MeHIO BO BKIagke «MakeT» HaXMEM KHONKY «JInHMs TpeHmay», BeiOepem JInHeiHOE
npubnmxenue. B 3Tom xe MeHio HaxMEM JlomonHuTeNnbHBIE TapaMeTphl TUHUK TPeHa. B BbimaBmem
okomke B «llapamerpax JMHHMM TpeHJOa» CTaBUM TaJOYKH HANpPOTUB <«IIOKA3bIBaTh YpPAaBHEHUE Ha
auarpaMme» M <«IOMECTHTh Ha JMarpaMMy BEJIMUYMHY JOCTOBEPHOCTH ammpokcumanuu». Haxnmaem
KHOIIKY «3aKpBITHY.

VYpaBHeHUe, TOSBUBIICECS HA AMArpaMMeE SIBISIETCS SMIMPUYECKONH (POPMYIION 3aBHCUMOCTH
SIBJICHUH (YpaBHEHUEM PETPECCHH).

[Mapueiii ko3 dunuent xoppensiuuu. PaccunteiBaercs on npu nomomu Gpynkiun KOPPEJL. [lns
ATOr0 CAENaeM AaKTHBHOW OOy IMYCTYIO sS4YeiiKy, BbI30BEM MEHIO (PyHKUHUH, BbIOEpeM (GYHKIHUIO
KOPPEJIL, B oTKpbIBIIEMCSI OKHE B BEPXHIOIO CTPOKY BHOCUM MAacCHUB JaHHBIX X, & BO BTOPYIO — MAacCHB
nanabX Y. Haxumaem «OK». B sueiike otoOpazurcs napHblii KO3QQGUIIMEHT KOPPEAIIH.

Hanéxnocts ypaBHeHus perpeccuu. [l Toro, ytoObl IPOBEPUTH HAAEKHOCTb YpaBHEHMS
pErpeccuy COCTaBUM CIEAYIOLYI0 Tabnuiy: B Tabnuie Y QakT — 3T0 HepaHKUPOBAaHHBIN psan Y, Ypacu.
— 9TO 3Ha4eHMsI Y, paCUUTAaHHBIE 110 YPABHEHUIO PETPECCUU. 3HAK Cllydast MOXKET ObITh MOJIOXKHUTENIbHbIN
Win oTputiatenbHbli. [lo10XKUTENbHBIM OH OyzAeT, ecnu pa3HocTh Y (akT u Ypacu, B3sITas 10 MOJIYJIIO
Oyner menbiie win paBHa 20% oT aMIumMTyAbl psga Y. Bo Bcex OCTampHBIX Ciydasx 3HAK clrydas —
oTpuaTenbHbIi. Ecii MONoXXUTENbHBIX 3HaueHUN B 3ToM crosbie okaxkercs 80% wu Oonee. Torma
YpaBHEHHE PETPECcCHH OyJeM CUNTATh HAAEXHBIM.

VYpoBHeHue perpeccuu B Hauem npumepe y=-0,1829x+75,739.

JlemaeM akTMBHOHW sYeWKy moja HOMepoM | B crombme Ypacu, Haxumaem =, BBoaum -0,1829,
Ha)XUMaeM 3HaK * (YMHOXHWTh), Ha)XKMMaeM Ha SYEHKy, COOTBETCTBYIOIIYIO IE€PBOMY 3HAYEHUIO
HEpaH)XUpOBaHHOTO psna X, HaxumaeM + (cinoxutb), BBoauM 75,739. Haxumaem Enter
Pacnpoctpansem neiictBue (opMyibl Ha Bech cTos0er Y pacy.

B crenytomem cronbie HaM HEOOXOIMMO MPOCUYUTATh pazHOCTh Y (akT U Ypacd, B3SITYIO IO
Moayito. Beioupaem ¢ynkunio ABS, BbienseM sueliky ¢ mepBbIM 3HaueHHEM Y (DakT, CTaBUM 3HAK —
(MMHYC), ¥ BbIIENIEM SYEWKy C IepBbIM 3HayeHHMeM Ypacu. Haxumaem Enter . Pacnpocrpansiem
neWicTBue 3Toi (OpMYIIbI Ha BECh CTOJIOELL.

Pacunraem ammnutyny no pany Y. s atoro npu nomoumm ¢pyakuuii MAKC u MUH naiiném
MaKCHMaJIbHOE U MMHHMMAJIbHOE 3HAYEHUE B PSAAY JAHHBIX, 3aTEM U3 MAKCUMAJIBHOTO 3HAUYEHHUS BBIUYTEM
MUHUMAaJbHOE.

Hns Toro, uytoObl Haiith 20% OT aMIUIMTYAbl, HEOOXOAMMO B CTPOKY (YHKIUIl BBecTH
cnenytromryio hopmyny: =(20*M4)/100, rne M4 — sueiika, coneprkaiast aMIumMTyay psaa Y.

Hcnonb3ys kHONKy «CopTupoBKa U (GUIBTP» BbIAEISIEM T€ 3Ha4eHHUs cToJ0La pasHocTed Y (akt
n Ypacu, B3ATBIX IO MOAYNIIO, KOTOpble MeHblle Wiu paBHbl 20% oT ammauTyasl. CuuTaeM ux
KoJIM4ecTBO. B KooHKe «3Hak ciiydas» MpoCTaBiIsieM HAlpOTUB ATUX 3HAYCHUH 3HaK +. J{71s TOro, 4To0bI
3HAaK + cIporpamMma He BOCIpPHHHMMAJla KaK 4acTh (OPMYJIbI, MOXKETE IMEpe] HUM IOCTaBUTH MPOOE.
CHumaeM BbllieNieHUE QUITBTPA.

Ecnmu monyuusciuxcst + Gonbmre 80% ot 0011ero 4ucia 4WieHOB B BBIOOpKE, TOT/Ia ypaBHEHHUE
cunTaeM Haa&xXHbIM. B Hamem npumepe umcio + okazanock MeHee 80%, 3HAUNUT, ypaBHEHHUE PErpeccUuu
HEHAJIEKHO U JUISL PEATBbHBIX PACYETOB HEMPUTOJIHO.

Pesynbrar BbIMONHEHUS 3agaHus: rpaduK (YHKIMOHAIBHON 3aBUCUMOCTH C YpaBHEHUEM
perpeccu, MOosICHUTENbHAs 3alIMCKa K PACCYUTAHHOMY IMTapHOMY KO3 PUIIUEHTY KOPPEISLIUH.

[Ipaktuueckass pabora Ne 6. HcmonmszoBanme MS Excel i o6oOmenus u a”anmza
CTaTUCTUYECKUX MaHHBIX. [ paduueckoe n3o0pakeHue psIOB pacpeeICHUs
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Llens 3amanust: pabdota ¢ Trpa@uuecKUMH H300pKEHUSAMHU PSAOB paclpelesieHusl, a UMEHHO
rucTorpaMma, rpauk nojuroHa, KpuBasi pacipe/iesieHus, KyMyJsTa, Or1Ba.

[TopsiioK BBIMOTHEHUS 3a/IaHUS:

s pabotel ¢ rpaduyecKUMU U300paKEHUSMH PSIOB paclpeiesieHusl Co3JauM HOBBIM JIUCT B
HalleM JOKyMeHTe U Ha3oBéM ero «I'papuku Ay». Ckomupyem B HEro TaOJHUIly SMIHPUYECKOTO
pacnpeseseHus.

Jns sTOoro HEOOXOIUMO CKONMPOBATh TAONUIly OSMIIMPUYECKOTO PpACHpEACICHUs C JIUCTa
«XapaKTepUCTHKU pacupeneiacHus Ay, nepeidtu Ha aucT «[ padukn Ay, crenaTh akTUBHOMW sUCHKy A2,
[IETYKOM TpaBOW KJIABHIIM MBIIIM BBI3BaTb MEHIO paboOTBl C sA4YEHKOW U BBIOpaTh JeicTBHE
«CnenuanpHasi BcTaBkay. JIMOO MOKHO BOCHOJIB30BAaTHCS TJIABHBIM MEHIO MPOrPAaMMBI: BO BKIIAJKE
«['maBHas», B 61oke «bydep oOMeHay HaxkaTh KHONKY «BCTaBUTH» U BHIOpATh U3 MPEATIOKEHHOTO MEHIO
nercteue «CrielianbHas BCTaBKa.

B nosiBuBmIemMcst okHe BeiOMpaeM «BcTtaBuTh 3HaueHUs» U HaxIMaeM «OK».

Odopmnsem Tabmuny. JoGaiasem B Tabmuiy CTONOIBI — HAM Ui JalbHEHIIEH paboThI
notpe0yercsi MycToi cToi0eI] MeXly NEepBbIM M BTOPHIM CTOJIOIAMH, ¥ MEXIY CEIbMBIM M BOCHMBIM
CTOIOLIaMU.

Uro0b1 1006aBUTH CTONOEI], TOCTaTOYHO HABECTH Kypcop Ha MapKHpOBKY cronbma B. IIpu stom
Kypcop IpeBpaTUTCs B YEPHYIO CTPEIIKY, HarpaBieHHyto BHU3. Lllemukom Mblium BeienseM Bech psa B.
[Tocie 3TOro MOKHO JTMOO BOCIIONB30BATHCS MPABOM KJIABHIIECH MBIIIN, YTOOBI BEI3BATh MEHIO M BBIOPATh
B HEM «BcTaBuTh». JInb6o BbIOMpaeM B rIaBHOM MEHIO B Oioke «Sdeiikm» KHOMNKY «BcTaBUTh, BCTABUTH
CTOJIOIIBI HA JIUCT.

AHaJOru4HO J00aBJsieM IMYCTOM CTONOEI] MEeXAy CTOJOIIOM IIEeCTOr0 MHTEpBalla U CTOJIOLIOM
CYMMBI.

[upuny cronbua MOXKHO peryiaupoBaTh. JJigs 3TOro Kypcop HABOIUTCS MEXKAY COCEOHUMH
OyKBaMH, MapKHUPYIOUIMMH CTOJIOIBI, TOKa Kypcop HE MPEBPATHUTCS B 3HAK, HAIOMUHAIOMIMK IIIFOC CO
CTpeJIKaMU BJIEBO U BIPABO. Y IEP>KUBAsl JIEBYIO KHOIKY MBIIIA MOKHO H3MEHUTH IIUPHHY CTOIOLA.

['ucrorpamma. [locTtporm ructorpaMmy Ha OCHOBE OTHOCUTENbHON 4acToThl (f,%).

JlemaeM akTHBHBIMU sueiiku oT B6 mo 16.

B rnaBHoM MmeHio BeiOupaem Bkiaaky «BcraBka», B Onoke «/luarpammbl» HaMm HE0OXO0JIUMO
BbIOpaTh KHOMKY «I mcTorpammay. B BrinaBiiem MeHI0 BeIOUpaeM «Bce THIBI AuarpaMmmy.

B nosiBuB1IEMCS] OKHE BBIOMpPAEM B IIPaBOM MEHIO 11a0JI0HOB «JInHeWyaTas», a U3 NpeIoKEHHBIX
JTUHENYaThIX THCTOTpamMM BhIOMpaeM nepByro. Haxumaem «OK»

[TomyuuBiiasics TucTorpaMmma HeMH(POPMATUBHA, TAaK KaK Ha HEH OTCYTCTBYIOT MOJIUCU JaHHBIX,
BEpTUKAJIbHAs OCh NEPEBEPHYTA — MAaKCUMAaJbHbIE 3HAUYEHHUS OKa3aJuCh BHU3Y, 4 MHUHHMAalIbHbIE —
HaBEpXYy.

st Toro, 94TO0BI IEPEBEPHYTH BEPTHKAIBHYIO OCh, HAM HEOOXOJUMO B TIABHOM MEHIO OTKPHIThH
BKJIaKy «MakeTr», a B Hel BbIOpaTh 050K «Ocuy». B BhINaBiieM MEHIO BEHIOMPAEM «BEPTHKAIBLHYIO OChHY,
U U3 apaMeTpoB BeIOMpaeM «CrpaBa HajieBoy». BepTukaibHas OCh MPU 3TOM OKA3bIBAETCS B HYKHOM IS
HAcC MOJIOXKEHUH.

Teneps BepHEM rOpU30HTAIBHYIO OCh BHHU3. [lJi 3TOro cHoBa BoinéM B 6510k «Ocu», BeIOEpeM
BEPTUKAIBHYIO OCb, U HAXKMEM «J]ONOTHUTENbHBIE TapaMeTPbl OCHOBHON BEPTUKAJIBHOM OCH.

B BhimaBmieM OKHE HaM HEOOXOJMMO TOCTaBUTh Talnodyky B Onoke «[Oopu3oHTalbHAas OCh
MepeceKaeT» «B MaKCUMaJIbHOM KaTeropum». 3akpbiBaeM OkHO Dopmara ocH.

Teneps moAnuiIeM HaIM WUHTEpBaJIbl HAa OCU. JlJIst 3TOro B TJIABHOM MEHIO OTKPOEM BKJIAAKY
«KoncTtpyktop», 010k «JlanHbIe», 1 HAXXMEM KHOMKY «BbiOpaTh gaHHBIe». B mosiBUBIIEMCS OKHE HaM
HE00XO0/IMMO U3MEHHUTD MOIUCHh TOPU30HTAIEHOM.

ITpu 3TOM OTKpOeTcs auanoroBoe okHO «lloamucu ocuy». Beigensem Mblbio sueiiku ot B4 no 14
u HaxuMaeM «OK».

JloGaBuM Ha3BaHUE THUCTOrpaMMbl. [ 3TOro cienaeM akTHUBHBIM OKHO rpaduka, B IJIaBHOM
MeHI0 BbIOepeM BKIaaKy «KoHCTpykTOp», 6510K «MakeTsl nuarpaMmy. B Haiem ciydae 31o makeT No§.

Teneps B OKHE THCTOTpaMMBbI IBaX/IbI MIENKAEM MBIIIbIO HA Hagnucu «Ha3Banue nuarpammsDy U
BHOCHM HEOOXOAMMYIO KOppeKTypy. Tak e MeHseM Ha3BaHMs oceil. Eciin Bam Heo0XoauMo cMEHUTH
HaIpaBJieHUE TMOJIUCEH, TOCTaTOUYHO clIelaTh aKTUBHBIM Ha3BaHHWE OCH U B TJIABHOM MEHIO BO BKJIAJIKe
«Maket», Onok «Tekymmii (parmeHT» HaxaTh KHOMKY «®dopmar BbIIENIEHHOTO ¢parmMeHTay. B
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OTKpBIBLIIEMCSI OKHE HakuMaeM «BbIpaBHHBaHHME» M BBIOMpaeM HEOOXOJMMBIN BapuaHT HAIpaBICHHS
IIOTIHCH.

VYcnoBHble 0003HaUEHUS K JIaHHOW THCTOTpaMMe HE TPEOYIOTCS, MO3TOMY MBI IIETYKOM MBIIITH
BBIZICIISIEM 00J1aCTh YCJIOBHBIX 0003HAYCHHI M HA)KUMaeM Ha kiapuatype Delete>.

['paduuecku TUCTOrpaMMBbI IPUHATO H300paxaTh 0e3 MPOMEKYTKOB MEX]Ty CTOJIOIAMHU, TIOITOMY
MBbl BBIAESEM ILEIYKOM MBIIIM CTOJOLBI T'MCTOrpaMMbl U BO Bkiaake «Maker», 6ok «Texymuit
¢dparmeHT» HaxkuMaeM «DopMaT BBIZICTICHHOTO ()parMeHTa

B oTkpbIBIIEMCS OKHE yCTaHaBIMBaeM OOKOBOM 3a30p B IOJIOKEHHE «Oe3 3a30pa». 3aTeM B 3TOM
’Ke OKHe cieBa HaxumaeM «L[BeT rpanunpby BeIOMpaeM ramoukoil «CruiomHas JHHUSY», LBET
YCTAaHABJINBAaEM YEPHBINA. 3aKPHIBAEM OKHO.

BoiaenseM NMHUM CETKM BHYTpPH 00JacTH MOcTpoeHHs. OHUM HaM TOKE€ HE HYXKHBI, [103TOMY
Ha)xuMaeM Ha knaBuatype Delete u ynansem ux. 'ucrorpamma npuoOperaeT 3aBepIiéHHbIN BUI.

I'padux nonurona. [y mocTtpoeHust rpaduka IOJUTOHA MCIONB3YeM YXKE IOCTPOSCHHYIO
rucrorpamMmy. i 3TOro ckonupyem e€ U BCTaBUM Ha 3TOT e JIMCT. Pacnonoxum rpaduku Ha JIMcTe
TaK, 4ToOBI HaM OBLJIO YJ00HO paboTaTh C OJHUM U3 HUX.

ITomensem Mectamu ocu X U y. JUIg 3TOro AeinaeM aKTHMBHBIM OKHO T'MCTOTPaMMBbl, B IJIaBHOM
MeHIO BbIOMpaeMm Bkianky «Kouctpyktopy», Omok «Tum», Haxkumaem KHONKY «M3MeHHTH THI
auarpaMMmbl». B BblIaBmieM OKHE BbIOMpaeM JIMHEHYaTyr0 THCTOIpaMMy C TPYNIHPOBKOM.
[MonyyuBmmiicss Tpapuk NPUBOAMM B TIOPSIOK — pacmojiaraéM B HYKHBIX MecTax HaJIHCH,
IepeBOpauYrBaeM Ux Npu HeobxoaumocTH. ObpaliaeM BHUMaHUE HA HAJIMYUE CBOOOAHBIX HHTEPBAJIOB.

JlenmaeM akTHBHBIM OKHO THCTOTPaMMBI, B TIABHOM MEHIO BbIOMpaeM BKIAIKy «KoHCTpyKTOpY,
650k «Tum», HaxKMMaeM KHONKY «/3MeHuTh Tun auarpammbl». BeiOupaeM B 1eBoM cToJI0LE AUAarpaMMy
«c obmactsimu». B pesynbprare rpaguk npuoOpeTaeT Cieayouid BU/I.

KpuBas pacnpenenenus. /s noctpoeHust KpUBOH pacnpesiesneHusi CKOupyeM rpaduk mojamuroHa.
W3mensiem tun auarpamMmel Ha rpaduke. JlemaeM akTUBHBIM rpaduk (IIETYKOM JIEBOM KIIABHIIU
HEMNOCPEJCTBEHHO MO rpaduKy) U Bo BkIajake I'maBHOro mMeHio «Maker» BbiOMpaeM KHOIKY «®Dopmat
BBIJICTICHHOTO (pparMeHTa.

B okne ®opmara psaa AaHHBIX B JIEBOM CTOJIOLE BbIOMpaeM «TuN JMHUUY», B MPAaBOM OKHE
CTaBUM TajlouKy B CTPOKE «CIJIaXKEHHAsl TUHU». 3aKpbiBaeM OkHO Dopmara psija JaHHbIX.

Pe3ynbprarom noctpoeHun ABIsieTCs KpUBasi paclpeesICHuUs.

WnterpanbHas kpusas oOecnedueHHocTH. Kymymsita. CocraBiseM Tabnuiy A IMOCTPOESHHS
KyMyJISATEL. B BepXHEH CTpOKe yKa3bIBa€M HW)KHME TPaHMIIBI HHTEpBaIOB. [Ipu 3TOM nepBsIM 3HaUEHHEM
HEeo0XouMO O0003HAUUTh YMCIO, Ha EAUHMIYY OOJjblllee, YeM BEpXHSS TIpaHULla MaKCHUMaJbHOTO
uHTepBasna. Bo BTopoii cTpoke yka3piBaeM 00eCIeYeHHOCTb, %o.

Boi6upaem B I'maBHOM MeHIo BKIaaky «BcrtaBka», B Onoke «JluarpamMmbl» Ha)KUMaeM KHOIKY
«['paduk». B BeinaBiiem MeHto BeiOMpaeM «I'paduk ¢ HAKOIIEHUEM.

Bo Briagke «KoncTpykTop» HaxumaeM «BpiOpaTh naHHble». Beinensiem siueliku TaOnMIbI C
JaHHBIMU 00€CTIe4eHHOCTH, %. B moanmucsx ropu3oHTaNIbHOM OCH BBOJMM CTPOKY TaOJIUIBI C HIDKHUMHU
rpanuiiaMu uHTepBasioB. Haxxumaem «OK»

[TonnuceiBaem ocu, opopmisieM rpapuk. MakcumanabHOe 3HaYeHHE MO0 ocH y BbicTaBisieM 100%.
BrigenseM och X, B OKHE (popMmaTa BBIJEIIEHHOTO OOBEKTa MEHSEM NapaMeTpbl OCH — YCTaHaBJIMBAaeM
rajnouky «OOpaTHBIN MOPAJOK Kareropuit» u B Ojoke «BepTHkalbHas OCh MEPECeKacT» BBIACISAEM «B
MaKCUMaJIbHOM KaTeropum». 3akpeiBaeM okHO dopmara ocH.

B03M0>XHO IOCTpOEHNE KyMYJISATHI IPYU ITOMOIIM TOYEUHOM nuarpammel. [Toctpoenne Takoro tuna
yarpamMm pacCMOTPHUM Ha MIPUMEpE OCTPOEHUS OTUBBI.

Orusa. OruBa sBIIsieTCSI BAPHAHTOM M300pa’keHHs 00ECIIeYeHHOCTH HapacTaHUsi OTHOCUTEIbHBIX
HAKOIUIEHHBIX 4acTOT. OT KyMyJISThl OHAa OTJINYAETCSI OOPAaTHBIM MOJIOKEHUEM OCEH.

BriObupaemM B rnmaBHOM MeHIO BKIaaKy «BcraBkay, Omok «J/luarpammber». B okHe «BcTaBka
JyarpamMMbl» BBIOMpaeM TOUEUHYIO AHarpaMMmy C TJIaJKUMHU KpUBBIMHU, HakuMaeM «OK».

Bo Brmaake «KoHCTpykTOp» HakuMaeM KHONKY «BpiOpaTh naHHble». B kauecTBe psna
YKa3bIBa€M CTPOKY TaOJIHIIbI, COCTABICHHOM /711 MIOCTPOEHUSI KyMYJISTHI C IaHHBIMH O BEPXHHUX IPaHULIAX
MHTEPBAJIOB (3TO OCh y), @ B KAauecCTBE IOJIMUCEN TOPHU3OHTAIBHOM OCH (OCH X) BBIIENSEM CTPOKY
TaOJIUIBI C JaHHLIMHA oOeceueHHOCTH, Y%. Haxkumaem «OK».
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JloGaBnsieM K TOIy4YMBIIEMYCS TpapuKy HEOOXOAMMBbIE MOMMUCH, (opMaTUPyeM OCH.
BricTaBisiem MakcuManpHOEe 3HaueHue 1o ocu X paBHoe 100%. MUHMMaIbHBIM 3HAYEHHEM IO OCH Y
BbIOMpaeM Hambojee ynoOHOe [uis oToOpaskeHHs rpaduka 4HMCIO, YYUTHIBAs, YTO 3TO YHUCIO JOJDKHO
OBITh MEHbIIIE MUHUMAJIBHOTO 3HAUEHHSI BHIOOPKH.

[To oxoHYaHUM pabOTHI OTMBA MPHOOPETAET CIEAYIOMINNA BUI.

OnpezneneHue 3J1€MEHTOB BBIOOPKHM 3aJaHHONW oOecneueHHOCTH. lMcmonb3ys HHTErpajibHble
KpUBBIE OO0ECIICYCHHOCTH, MOXHO HANTH OOECIEYCHHOCTh MJsi JII0OOTO 3HAYCHUS XapaKTEPUCTUKH.
Hcnonb3ys oruBy omnpenenuM 3Ha4eHus Mpu3Haka ¢ odecrnieueHHOCThIO 10%, 25%, 50%, 75% u 90%.

Co3maguM HOBBIM JIUCT B HAIlled KHUTre, 0003HAYMB €ro Kak «3amaHHas 00eCIeUeHHOCTH A.
CkonupyeM B HEro paHKUPOBaHHBIM psan A, Tabaully, KOTOPYIO Mbl HCHOJIb30BAIU AJIS MOCTPOCHUS
KyMYJISITBI M OTHBBI, @ TaK ke rpaduueckoe n300pakeHUe OTUBBI.

CoctaBuM TabNHUIly 1)1 ONIPEIENIEHUs JIEMEHTOB BEIOOPKH 3aJaHHOM 00eCIIeUeHHOCTH.

Hcnonb3ys Tpauk OTMBBI OMpPEISTUM 3HAUCHHs BHIOOPKH 33JaHHON 00eCIeUeHHOCTH U BHECEM
naHHbple B Tabuuiy. s Gojee TOUHOro ONpeAeieHHs 3HAYCHHUH BBLACIUM IpadUK OrMBBI, BO BKJIAJKE
rmaBHoro MeHtoo «Maxket» BbIOepeM 0ok «Ocu», W HaxMéM kHonky «Cerka». BpiOupaem B
«BepTuKanbHBIX JTMHUAX CeTKM» «OCHOBHBIE U MPOMEXYTOUHBIE JIMHUM CETKM». Tak ke MOCTynaeM c
TOPU30HTAIBHON OCBIO. J[JIs1 TOrO, YTOOBI ONpeneNuTh 3HaYeHHE BBIOOPKH ¢ obOecrieueHHOCTHIO 10%
MBICJIEHHO [TPOBOIMM IEPIEHIUKYJIISAP OT ocH X B 3HaueHuH 10% 1o rpaduka, u U3 3TOi TOUKU OIyCKaem
NEePIEHIUKYIISIP Ha OCTh y. B Hamem cirydae moiy4miiock, 4To X rpadudeckoe ¢ odecriedeHHocThio 10%
paBHoO 182, c obecnieueHHoCTHIO 25% paBHO 176, ¢ obecnieueHHOCTHIO 50% paBHO 169 u T.4. BHOCHM 3TH
3HA4YEHUsSI B TAOIUILY.

OmnpeznensieM NMOPSAAKOBBIII HOMEp 4WIEHOB PaHKUPOBAHHOTO B YOBIBAIOLIEM MOpsAKe psaa (m).
Omnpenennm m rpadudeckoe st odecriedeHHocty npusHaka 10%. J{iast aToro HaiaéM MecTo Ui dncia
x(rp) ¢ obecneueHHocThi0 10% B paHXMpOBaHHOM psiny. B Hamem mpuMepe 4ucio JHEH CO CHEXHBIM
IIOKPOBOM, paBHOE 182 B paHKMPOBAHHOM PsAY CTOSUIO ObI BTOPBIM, 3HAUUT M (Ip) ¢ 00€CIIEYEHHOCTHIO
10% paBHO 2. Ynciio 1HEH cO CHEXXHBIM MTOKPOBOM, paBHOE 176 B paH)KMPOBAHHOM DSy PACIIOI0KEHO
cebMBIM, 3HaYUT, M (Tp) g oOecriedeHHOCTH 25% paBHO 7. AHAJIOTMYHO 3aroJHsAEM JI0 KOHIIA 3TOT
cTo0ell TaOJINLIBI.

[Tocnemaum  cTonmOIOM  TaONUIBI  ABISETCS M pacu€THOE (MOPSAIKOBBIA HOMEpP WICHOB
CTaTUCTMYECKOIO pPsijia 33aJaHHOM 00eCHeuYeHHOCTH B TOM ciy4ae, €clid Obl pacHpe]elieHHe UJIECHOB
BHYTpPH psijia ObUIO paBHOMEPHBIM). BeiBoauM m u3 ¢popmyisl P=(mi/n)-100% , rae P — oGecrieyeHHOCTS,
%, Mi — NOPSAKOBBI HOMEP YWICHOB CTATHCTHYECKOTO Psifia, N — 00BEM BBIOOPKH (YKCIIO HAOIIOCHUI B
pszy).

Jenaem akTuBHOH stueiiky P2, craBum =, BbaessieM siueiiky M2 (coaeprkaliyro 00ecre4eHHOCTb,
paBuyto 10%), craBuMm 3HaK * (YMHOXHUTh), BHOCUM YHCIIO HAOJIOJAEHUH B pAny (B HalleM NpuUMepe
00BEM BBIOOpKH paBeH 30), craBum 3Hak / (neneHue) u BBoauM Imdpamu 100, Haxumaem Enter . B
gyelike TMOoJy4aeM TOpSAKOBBIM HOMEp Wi€Ha CTaTUCTHYECKOro psga ¢ JECATHUIPOLEHTHON
00€CIIeYeHHOCThIO B TOM Clly4yae, eciid Obl pacrpe/ieleHre YWICHOB BHYTPU psJia OblJI0O paBHOMEPHBIM.

JenaeM akTuBHOM stueliky P2, ynep:kuBasi IeByrO KJIaBUIIY MBIIIU Ha YEPHOM KBaJ[paTe B HUKHEM
IIPaBOM YTy STUEHKH, paclpoCcTpaHsaeM JeicTBHE (POPMYJIIbl Ha BECh CTOJIOEL] TaOJIUIIBI.

PesynbTar BeINMOIHEHMS 3aJjaHUs: BBIIIOJIHEHHAs paboTa ¢ rpaguueckuMy U300pakKeHUIMHU PSJIOB
pacripeieieHus], a MMEHHO FMCTOrpaMMa, rpaduk MOJUTroHa, KpUBasl pacipeesieHus, KyMyJIsaTa, OriBa.

[Tpaktueckas pabora Ne 7. MHcmonb3oBanue MS Excel s o600meHus u  aHanmza
CTATHCTUYECKUX JAaHHBIX. /[MHAMUYeCKHE PSIbL.

Llenp 3amaHus: MPOAHATM3UPOBATH PAILI C TOMOIIBIO a0CONIOTHOTO MPUPOCTA, TEMIIA POCTa,
TeMIIa MPUPOCTA, TOKa3aTelsl a0COMIOTHOTO 3HAYCHHS OJTHOTO IMPOIIEHTAa MIPUPOCTA; PACCUUTATH CPETHHMA
yYpOBEHb TUHAMHKH, CPEIHUN aOCOITIOTHBIA MPUPOCT, CPEAHUN KOIPPUIIMEHT pOCTa, CPEAHUN TOTOBOM
TEMIT IPUPOCTA.

[TopsimoK BBIMOHEHUS 33aJaHUS:

Co3anuM HOBBIM JIUCT B HaIIEH KHUTE, 0003HAYMB ero Kak JluHamuueckuii psia. BctaBum B Hero
TUHAMHYECKHUHA PSi.
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AOGCOMOTHBIN NPUPOCT. AGCOTIOTHBIN MPUPOCT MOXKHO PACCUUTATH OTHOCUTENIBHO MPEABIIYIIETO
roja, MO0 CpaBHUTH BCE YPOBHU C YPOBHEM HaudaJbHBIM, WM Oa3UCHBIM. 3a OA3UCHBINA TOJ] IPUMEM B
HamieM npumepe 1955 r.

s pacuéra abCoOTHOTO MPUPOCTA KAXKIOTO YPOBHS Psiia OTHOCUTENBHO MPEIBIIYLIETO AeIaeM
akTHUBHOM stueiiky C4, BBonuMm B He€ dopmyny =B4-B3, roe B4 — 310 sueiika, conmepikamasi ypoBeHb
rojia, 3a KOTOPbIl Mbl pacCUUTHIBaeM aOCONIOTHBIN MpUpocT, a B3 — 310 suelika, conepikaniasi ypoBEeHb
npenbiaymero roga. Haxumaem <Enter . Jlenaem aktuHOU stueiiky C4 u pacrnpoctpansem 3Ty Gopmyny
Ha Bech cTo0er abCOIIOTHOTO MPUPOCTA MO CPABHEHUIO C MPEABIAYIIIIM T'OJI0M.

s pacuéra abCOMOTHBIX MPUPOCTOB OTHOCHTENHHO 0a3MCHOTO T'Ofa ClIEIaeM aKTUBHOW SUCHKY
D4. Beeném B He€ popmyiny crenyromero Buna: =B4-$B$3, rne B4 — ato sueiika, conepikanias ypoBeHb
rojia, 3a KOTOPBI Mbl PACCUMTHIBAEM a0CONIOTHBIN npupocT, a $B$3 — aTo sueiika, conepxaiias ypoBeHb
0a3ucHOro rofa. 3HaukKu «$» 3aKpersIoT B GopMyIie ONpenesiEHHYI0 SYCHKY, H IPU paclpOCTPAHCHUU
dbopMynel Ha cronber, suelika B3 Oymer ocraBarbest Ha cBoéM Mecte. Haxkummaem <Enter . [lemaem
akTuBHOH sueriky C4 u pacrpoctpanseM 3Ty ¢GopMyly Ha Bechb CTONOEl aOCOIIOTHOTO MPHUPOCTA IO
CPaBHEHHUIO ¢ Oa3UCHBIM T'OJIOM.

Temn pocra. TeMnbl pocTa Tak ke paccuuTaeM Kak JJisl OLEHKHA OTHOILIEHUS TeKYLIero YpOBHS K
NpebIAYIIEMY, TaK U I OLIEHKHA OTHOIICHUS TEKYIETO YPOBHS K 0a3UCHOMY.

Hns pacu€ra Temiia pocta OTHOCUTEIBHO MPEABIAYIIEro Toja, JAejJaeM aKTUBHOW sueiiky E4,
BBOAMM B He€ popmyny =(B4/B3)*100, rme B4 — ato sidelika, comepikamiasi ypoBeHb rojia, 32 KOTOPBIMA
MBI pacCUMThIBaEM TeMm pocta, a B3 — 3T0 sueiika, cojaepkamias ypOBEHb MPEIbIAYIIEro Tofa.
Haxxumaem Enter . Jlenmaem axtuBHOU sueliky E4 u pacnpocTtpansiem 3Ty (GopMyiny Ha BECh CTOJOEI]
TEMIIOB POCTa MO0 CPABHEHUIO C MPEBITYIIIM T'OI0M.

Jlist pacdéra TeMIia pocta OTHOCHUTEIIBHO 0a3MCHOTO Tojia, CAeliaeM aKTHUBHOU stueiiky F4, BBeaém
B He€ popmyny =(B4/§B$3)*100, rne B4 — ato syeiika, copepikaiias ypoBeHb rojia, 3a KOTOPBIA MBI
paccuuThiBaeM Temi pocta, a $B$3 — aro sueiika, conmepxkaias ypoBeHb OasucHoro roja. Haxumaem
Enter . Jlenaem akTuBHOM stueiiky F4 u pacnpocTtpanseM 3Ty GopMmyiy Ha BeCh CTOJIOEI TEMIIOB POCTa MO
CpaBHEHHUIO ¢ 0a3UCHBIM roAoM. TeMIl pocTa 3a 0a3WCHBIN TOJ OTHOCUTEIHHO Oa3MCHOTO TOJa PaBeH
100%. Brocum uucno 100 B sueiiky F3.

Temn npupocta. Temnbl IpUpOCTa TaK ke pacCUUTAEM Kak JJIs OLIEHKU OTHOIIEHUS a0COIOTHOTO
MIPUPOCTA K MPEABIAYIIEMY YPOBHIO, TaK U JJIs OLIEHKH OTHOIIEHUSI aOCOIOTHOTO MPUPOCTA K 0a3UCHOMY
YPOBHIO.

Jns pacuéra Temna npupocTa OTHOCUTENIBHO MPEAbIAYIIEro rojia, AejlaeéM akKTUBHOH sueiky G4,
BBOoMM B He€ dopmyny =E4-100, rone E4 — sT0 suelika, conmepkaiias TEMIT pOCTa 3a JaHHBIA TOJ.
Pacnpoctpansem ¢popmyiy Ha ctonben G.

Jns pacu€ra Temma mpupocTa OTHOCHTENIBHO 0a3MCHOTO roja, JiejlaeM akTUBHOW sueiky H3,
BBOAMM B He€ dopmyny =F3-100, rne F3 — 310 sueiika, conxepraimias TeMi pocTa 3a 0a3UCHBIA TOAI.
Pacnipoctpansiem dhopmyny Ha cronben H.

[Toka3zarens abCOMIOTHOrO 3HAYEHMsS OAHOTO NpoleHTa npupocta. Ilokazarens aOCOIHOTHOTrO
3HAYEHUS OJIHOTO MPOLEHTa IPUPOCTA ONPENENSIETC KaK pe3ynbTar JIeJeHHs aDCOIIOTHOTO MPUPOCTa Ha
COOTBETCTBYIOIIUI TeMII IpupocTa. Pacuér 3Toro nokasaresns UMEET CMBICII TOJBKO Ha LIETTHOM OCHOBE.

st pacuéra mokasarens ciejaeM akTUBHOM stueiiky 14, BBeném B Heé hopmyny =C4/G4, rne C4 —
Ayeiika, coaeprkalias aOCOMIOTHBIN MPUPOCT 3a uccienyeMblil rog, a G4 — sueiika, coaeprkaiias TeMIl
MIPUPOCTA 3a 3TOT K€ TOJ, PaCUMTAHHBIN LENnHbIM crnocoboM. Haxxkumaem Enter , nemaem axkTuBHOU
saueiiky 14 u pacripoctpansiemM popmyny Ha Bech cToioer I

Paccuntannble Bblllle MOKa3aTenu SBISIOTCS OCHOBHBIMU XapaKTEPHCTUKAMM, HCIIOIb3yEMbIMHU
[IpU aHalu3e psga JMHAMUKU. Paccuntaem tenepp 0000IIaome moka3aTean B BUJE CPETHUX BEIUYHH.

Cpennuii ypoBeHb AMHAMHUKHU. [[1s1 pacuéra cpenHero ypoBHsS AMHAMHUKH BBEIEM B CBOOOIHYIO
sueiiky crnenyomyto Gopmyny: =CYMM(B3:B25)/23, rae nepBast 4acTb GOpMYIbl COACPKHUT CYMMY
BCEX YPOBHEW TMHAMHYECKOIO psila, a 23 — 3T0 4nucio ypoBHeH psaa. Haxxnmaem <Enter>.

Cpennuit abcomroTHbIM npupocT. CpeTHU aOCOMIOTHBIN MPUPOCT PACCUNUTHIBACTCS 110 LIETTHOMY H
no Oa3zucHoMy MNpuHIMNAM. PaccunmTaem ero cHauyana mo IemHoMy HpuHOumy. [ist sToro BBEenEM B
cBoOomHyIO sueiiky (opmyny: =CYMM(C4:C25)/22, tne CYMM(C4:C25) — 310 cymma Bcex
a0COJIOTHBIX TIPUPOCTOB, PACCUNTAHHBIX IIEMHBIM CIIOCOOOM, a 22 — 3TO YHCIIO N-1, TO €CTh YUCIO, Ha
€IMHUILY MEHbIIIee, YeM 00Ilee YUCIIO YPOBHEW B AMHAMUYECKOM Psy.
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Paccuntaem cpennuii abCOMOTHBIA MPUPOCT TO Oa3ucHOMY mNpHHLUIY. [y 3TOro caemaem
aKTUBHOM CBOOONHYIO siueiiky u BBeAéM B He€ dopmyny: =(B25-B3)/22, rme B25 — 3T0 KOHEUHBIH
ypoBeHb psifa, B3 — Ga3ucHblil ypoBeHb paaa, 22 — 3TO YUCI0 n-1, TO ecTh YMCiI0, Ha €AUHHILY MEHBIIIEe,
4yeM 00111ee YUCII0 YPOBHEH B AMHAMUYECKOM PSIY.

Cpennnii kodd¢uiment pocra. CrermaeM akTUBHON cBOOOIHYIO siueiiky. Beaém dopmymy:
=(ITPOU3BE/I(E4:E25))*(1/23), rne [TPOU3BE]I(E4:E25) — sT0 mpowu3BeneHHe BCEX TEMIIOB POCTa,
paccUMTaHHBIX LENHBIM crmocoboM; ~ - 3TO 3HAK BO3BeAeHHMS B cremeHb, (1/23) — 3T0 uymcno,
MTOKa3bIBAIOIIEE, YTO HaM HEOOXOJMMO M3BJIeYb U3 IPOU3BEICHUS BCEX TEMIIOB pOCTa KOPEHb 23 CTENeHH
(TO ecTh, BO3BEeCTH BCE B CTETEHb 1/23).

Cpennuii ro1oBoii Temn npupocra. s pacuéra cpeHero rojloBOro TeMiia mpupocTa J0CTaTOuHO
BBIUECTh M3 cpenHero kodddummenta pocta 100%. CrenaemM akTUBHON CBOOOAHYIO SYCHKY, BBEAEM B
Heé hopmyny: =K7-100, rne K7 — siaeiika, comepskaias cpeqauid koadpuimeHT pocra.

Pe3ynbraT BBINONIHEHUS 33/1aHUS: TIOSCHUTEIbHAS 3aIIMCKA K BBHITIOJHEHHBIM pacueTaM.

[Ipaktuyeckas pabdora Ne 8. HcmomszoBanme MS Excel ans o6o0mienus u  aHanmsa
CTaTUCTUYECKUX JAHHBIX. MEeTO/ CKOJB3SIIEH CPETHEH.

[lenp 3a1aHusA: U3Y4YUTh METOJ, CKOJIB3SIIEH CPEIHEH.

[Topsiiok BBIMOJIHEHUS 3a1aHUA:

[ns crmaxxvBaHus JUHAMUYECKOTO PSAJa METOJOM CKOJIB3AIIEH CpeaHEr CO3/1aluM HOBBIN JINCT B
HaIIel KHUre 1 0003HauuM ero kak «Ckonb3smme cp.». CKonupyeM B HEro Halll IUHAMUYECKUN Pl

Brinennm stueiiky C4, BBeném B He€ hopmyny =CYMM(B3:B5)/3

Pacnpoctpanum 31y hopmyrny Ha Bech CTONOEL, UCKIIOYAs MOCIEAHUN Psii JAHHBIX, MOCKOJIBbKY
OH HE MOXET OBITh PACCUMTAH MO TPEM 3HAYCHUSIM.

[Toctpoum rpaduk, oTodpaxkarmmuil (pakTHUecKoe pacipeieieHie YpoBHEeH TUHAMHYECKOTo psijia
U TPEXUIICHHBIE CKOJIB3SIINE CPETHUE ITOTO PAJIa.

Bo Bkmanke I'maBHoro meHto «BcraBkay, BeiOMpaeM muarpammy «I'paduk». BBoaum naHHbie B
rpaguk — cHavyajla YpOBHHM UHAMHYECKOTO psAJia, 3aT€M HU3MEHSEM IOJIUCH TOPU30HTAIBLHOM OCH Ha
TOJIbl, 3aTM J00aBJsieM DJIEMEHT JIereH bl (Psa) ¥ BBOJUM B HErO CTOJOCI] TPEXUICHHBIX CKOJB3SIINX
cpenHuX. bynpTe BHUMATENbHBI — CTOJIOCI] JOJDKCH BOWTH BMECTE C IyCTHIMH SYCHKaMU 3a TIEPBBIN U
[IOCJIEAHUN To1bl HaOroneH it !

PesynbpTar BBIMONIHEHWs 3amaHus: rpaduk, oroOpaxkammuii  (pakTHUeckoe pacrpeneicHue
YPOBHEW TMHAMHYECKOTO psAJia U TPEXUIEHHBIE CKOJIB3SIINE CPETHUE ITOTO PAJIa.

Kpurepun onenxu pador 1 moxyJst

Monyne 1. Ilpaktuueckoe 3amaHue oneHuBaeTcss B 5 OamwioB 3a 1 3amanue. Bcero — 4
MPAKTUYECKUX PaOOTHI.

Kpurepun ounenkm (B Oamax) B COOTBETCTBMM PEUTHMHI IUIaHY [0 MaKCHUMaJbHOMY U
MUHHMAaJIbHOMY KOJHUYECTBY OaJIOB:

5 ©0ajJIOB BBICTAaBISICTCS  CTYACHTY, €CIM TPOJEMOHCTPUPOBAI yMEHHE IPHUMEHSThH
TEOpPETUYECKHE 3HAHMS IMPHU BBINOJHEHUM NpPaKTUYeCKUX 3amaHuil. IIpakThyeckas paboTa BBIIOJIHEHA
MIOJIHOCTHIO 0€3 HETOUHOCTEN U OLIUOOK.

4 0ajJja BBICTABISETCA CTYAEHTY, €CIM HPU BBINOJHEHMH NPAKTUYECKOH padOThl JOMYIIEHbI
HECYIIIECTBEHHBIEC OIITMOKH.

3 0ajsa BBICTaBIAETCS CTYJEHTY, €CIM TPU BBIIOJHEHUM NPAKTUYECKOM pabOThl 3aMETHBI
npoOessl B TeOpeTHdecKuX 3HaHWH. CTYNEHT HE TMOJHOCTHIO BBIMOJHWII 33/IaHUE W TPH PEHICHUH
JOMYIIEHbI 3HAYUTEIbHBIE OIINOKH.

2 0ajj1a BBICTABIISICTCS CTY/ACHTY, €CIIM TIPH BBHIOJHEHWN IMPAKTHUECKOW pabOTHI CTYACHT HE
MOJTHOCTBIO BBITIOJTHUII 3a/1aHUE.

1 6ajJ BBICTABISACTCS CTYIEHTY, €CIIM TPU BBIMOJHEHWH TMPAKTHYECKOH pabOTHI CTYIEHT HE
MOJTHOCTBIO BBITIOTHUII 33/1aHUE U TIPU PELICHUH JIOMYILEHbI TpyOble OIHOKH.

Kpurepun onenxu pador 2 MoxyJist
Monynes 2. Ilpaktudeckoe 3agaHue OleHMBaeTcss B S5 OamnoB 3a 1 3amanue. Bcero — 4
MPAKTUYECKUX PAOOTHI.
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Kputepun ouenkn (B Oamiax) B COOTBETCTBUM PEUTHMHI IUIAHY 10 MaKCHUMaJbHOMY U
MUHHMAaJIbHOMY KOJHYECTBY OaJlIOB:

S ©0ajJ0B BBICTAaBISETCS  CTYACHTY, €CIM TNPOJEMOHCTPUPOBAI yMEHHE IPUMEHSThH
TEOPETUYECKHE 3HAHMS IIPHU BBINOJHEHUM NPAaKTUYEeCKUX 3anaHuil. IIpakruueckas paboTa BBINOJIHEHA
MOJTHOCTHIO 0€3 HETOYHOCTEH U OIUOOK.

4 0ajJja BBICTABISETCA CTYAEHTY, €CIM IPU BBINOJHEHMH MPAKTUYECKOH pabOThl JOMYILIEHbI
HECYIIECTBECHHBIC OLTUOKHU.

3 Oajyia BBICTaBISETCS CTYIEHTY, €CJIM IPU BBIIOJHEHUH HPAKTUYECKOM pabOThl 3aMETHbI
npobessl B TeOpeTHdecKuX 3HaHWM. CTyNEHT HE MOJHOCTHIO BBIMOJHWII 33/IaHUE WIHA NPH PEHICHUH
JONYLIEHbI 3HAYUTEIbHBIE OLINOKH.

2 0anja BBICTABIISCTCS CTYACHTY, €CIIM IPH BBHINOJHEHUU IMPAKTHYECKOW pabOTHI CTYAEHT HE
IIOJTHOCTBIO BBIIIOJIHUII 3a/1aHUE.

1 6anJ BBICTaBIAETCS CTYIEHTY, €CIM IPU BBIMOJHEHHM MPAKTUYECKOH pabOTHl CTYIEHT HE
MOJTHOCTBIO BBIIIOJIHWII 33/1aHUE U IPU PELICHNH OMYILEHbI IpyOble OLIMOKH.

3aganus 1J151 KOHTPOJIbHOI PadoThI
[TucrMeHHas KOHTPOJIbHAS pa0doTa HAlpaBJICHAa Ha OlleHWBaHWE ycBoeHus 3YH, HampaBiieHa Ha
OIICHUBAHUE TEOPETHYECKUX 3HAHWUU 1Mo auciuiuimHe. KoHTponbsHas pabora B 1 BapmaHTe, B KaXIOM
BapuaHTe 1o 5 BorpocoB. Kaxxipiit 0TBET Ha BOMpPOC OlleHUBaeTCs B 3 0asuia, COrJIaCHO PEUTHHT-TUIaHY.

Ilepeyens BONpocoB A5 MOATOTOBKH K KOHTPOJIbHOI padore no Moay.o 1
KeM 1 korza BnepBbie ObUIO NPEATIOKEHO HCII0JIb30BaTh MaTEMATHYECKUE METO/IbI B reorpaduu?
2. Kewm u xorna BriepBbie ObUTH HAIMCAHBI MIEPBBIE y4eOHbIE TTOCOOUS 10 MAaTEMAaTHYECKUM METO/IaM B
reorpaguun?
3. Kak MOXHO yCTaHOBHUTh KaKO€ KOJIMYECTBO MHTEPBAJOB CJIEAYET BBIIEIUTh B KOHKPETHOM
CTaTUCTHUYECKOM pPsTy?
Kak onpenensiercst mmpuHa paBHOTO HHTEpBaIa?
Yro nokaspiBaeT adOCOIOTHAS YACTOTA M KaK OHA YCTaHABJIMBAETCS?
Uto moka3bIBaeT OTHOCUTENbHAS YacTOTa U KaK OHA YCTaHABIMBACTCS ?
Omnpezenute NOHATHE YACTOCTh M KaK OHA PacCCUMTHIBAETCS?
C moMomIpI0 KakuxX rpa)ukoB MOKHO TTOKA3aTh PSABI pacIIpeIeIeHus?
OxapakTepu3yiTe TEXHUKY IOCTPOEHUS TUCTOIPAMMBI.
0. Oxapakrepu3yiTe TEXHUKY IIOCTPOCHUS ITOJIUTOHA PacTIpeIeIICHUSI.
11. B kakux cimydasix pacCuMThIBaeTCs cpelHss apupmernyeckas B3BemeHHas? Hanumure ee popmyy.
12. Yrto moka3bIBaeT U KaK ornpeneseTcs Moaa?
13. Yro moka3pIBaeT U Kak omnpezaessercs MmeauaHa?
14. Ha kaxue rpynisl JensTcs OCHOBHbBIE BBIOOPOYHBIE MTapaMeTphl?
15. Onpeznenenue reHepaibHONl COBOKYITHOCTH.
16. Omnpenenenne BEIOOPOYHON COBOKYITHOCTH.
17. Kakoit craTUCTHYECKU psAJl Ha3bIBAaeTCS JMHAMUYECKUM ?
18. Uro moka3bIBaeT 1 Kak omnpenessercs kpurepuit [Tupcona?
19. Yro noka3ssIiBaeT U Kak onpeaensercs kpurepuit Kommoroposa?
20. Yto Takoe pazMax BapbHPOBAHHUS?
21. TloHsTe KBapTUIM, KBAHTHIIH.
22. DMmupuyecKkas BEpOSTHOCTH (ONpe/esieHne U GopMyIa).
23. Tunbsl KpUBBIX pacHpeeneHHs.
24. CpenHee KBaIpaTHYECKOE OTKIIOHEHHE.
25. Jlucmiepcus.
26. Koaddumnuent Bapuaruu (omnpeaesieHue u Gopmyra).
27. Acummerpus.
28. Dxcuecc (KodpGUIHEHT OCTPOBEPIIMHHOCTH ).
29. Pacuer xpurepus cornacus K. [lupcona (¢popmyna)
30. Kpwurepwmit Koamoropoga.

=
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Ilepeyennb BOpoCoOB /11 NOATOTOBKH K KOHTPOJILHOM padore mo MoayJiio 2

1. Kewm ObUI BBEICH TEPMUH «KOPPETSAIIUAS»?

2. OyHKUMOHAJBHBIE CBS3H (TpadUK, OTINYHUE OT KOPPEISIIMOHHOMN CBSI3H).

3. ITlonoxurenpHas KOPPEIAIMOHHAS CBSI3b (OnucaHue, rpaduk, Ipumep).

4. OrpuuarenbHas KOPpeISILIUOHHAS CBSA3b (ONMUcaHue, rpaduk, mpumep).

5.  Buasl rpadmkoB KOPPEISIIMOHHON 3aBUCUMOCTH MEXY IBYMS IIEpeMEHHBIMU (Ha3BaHUE U
rpaduKn).

6. Ilonstue korddumeHTa KOppeIAIUU.

7. B xakux mHTepBajgaxX U3MEHSETCS KOAPPUITUEHT KOPPETSIUU?

8. Ilkana oneHKH TECHOTHI CBSI3U 1O BEIMYKUHE KOAPPUIIUEHTA KOPPETSIIH.

9. TlonsaTue napHas KOPPEIHs.

10. TlonsiTHE MHOXECTBEHHAS] KOPPEISALHSI.

11. ®opmyna onpeneneHus mapHoro Ko3dduuuenTa KOppesIuH.

12. Kakoii Bu UMeeT ypaBHEHUE JTUHEHHON KOPPEIAITMOHHON CBS3U?

13. KeM u korza Obu1 BHEpBbIe MPEJIOKEH CIIOCOO CKONB3SIMUX N-IETHUX CPETHUX KPUBBIX?

14. Tloyemy HEBO3MOKHO PaCCUUTATh CTIAXKEHHOE 3HAUYECHHUE JJIs IEPBOM TOYKU MCXOJHOTO MHTEpBaJia
IIPU pacyeTe METOIOM CKOJIB3SIIUX TPEXJIETHUX CPEIHUX KPUBBIX?

15. Tloyemy HEBO3MOKHO PaCCUUTATh CTIAKEHHOE 3HAUCHUE JJIs OCIEAHEH TOUKH UCXOTHOTO
MHTEpBAJIA TPU PACUeTe METOOM CKOJIB3SIINX TPEXJIETHUX CPETHUX KPUBBIX?

[IpuMep BapuaHTa KOHTPOJIbHOI PadoThI
Bonpocsl TeKkymero KOHTpoJis.
Monyas 1.
1. CuHOHUM «pa3Max BapbUpPOBAHUA»?
2. Yro moka3siBaeT rucrorpamma’?
3. Crnenyromasi MO BaXXHOCTH XapaKTEPUCTUKOM ILIEHTpa TpyNIHUPOBAaHUS, KOTOpas paBHA 3HAYCHMIO
YjieHa BapbUPYIOMIETO psAa, 3aHMMAIOLIETO CPEIHEE IOJIOKEHHE B TOM Cilydae, KOTJa BEIHYUHBI,
o0pasyromiue psjl, pacroyioKeHbl B yObIBAIOIIEM MIIM BO3PACTAIOIEM IMOPAAKE — 3TO ...
4. Besi COBOKYIHOCTH, pealibHash WM TUIOTETHYECKas (MPEINOJOXKHUTEIbHAs), ISl HCCIEIOBAaHUS
KOTOPOM HaKaIlJIMBAIOTCS JaHHbIE?
5. Yro nonydaem, eciid BbIpakaTb a0COJIFOTHBIE YACTOTHI B IIPOLIEHTAX OT OOIIEro yrcia HaOaro1eHui?

Monayas 2.
Bonpochl Tekyiero KOHTpPOJIs.

Monayas 2.
1. Kakoii Bug uMeeT ypaBHEHUE TMHEHHON KOPPEISIIIMOHHON CBSI3U TPEX MEePEMEHHBIX?
2. HOLICMy HCEBO3MOXHO paCCLII/ITaTI) CTJIAKCHHOC 3HAYCHUC JIA HepBOI\/JI TOYKHU UCXOJTHOTO I/IHTCpBa.TIa
MIPH pacueTe METOJOM CKOIB3AUINX TPEXJIETHUX CPEAHUX KPUBBIX?
3. O yem CBUJETENBCTBYIOT MaJIbIE BETUYNHBI KOOPPHUIIMEHTA KOPPEISIIUHI, TOMAMO TOTO, YTO CBSI3H
MeXy dIIeMeHTaMHu ciadbie?
4. KaK HA3bIBAKOT HpI/ISHaKI/I, O6YCJ'IOBJ'H/IBaIOHII/I€ N3MCHCHHUC I[pyrI/IX, CBA3aHHBIX C HUMHU HpI/IBHaKOB?
5. ®opmyna ornpeaeneHus mapHOro KodGPUIMeHTa KOpPEsIIin.

Kpurepun onenkn (B 6aj1ax):

15 6aJ10B BBICTABISETCS CTYIEHTY, €CJIM CTYJIEHT JAall MOJHBIE, Pa3BEpPHYThIE OTBETHl Ha BCE
TEOPETUYECKHE BOIIPOCHI.

ot 10 10 15 02/1J10B BBICTABISIECTCA CTYACHTY, €CIIU CTYJAEHT AAJI ITOJIHbIE, PA3BEPHYTHIE OTBETHI HA
HECKOJIBKO BOIIPOCOB, OJHAKO JOIYILIEHbI HETOYHOCTH B OTBETax Ha 1, 2 Bompoca.

ot 5 10 10 6a/1J10B BHICTABISIETCS CTYJIEHTY, €CJIHM CTYACHT J1ajl IOJHbIE, pa3BEPHYThIE OTBETHI HA
napy BOIIPOCOB, OJTHAKO JOIYIEHbl HETOUHOCTH B OTBETAX HAa OCTAJILHBIE BOIIPOCHI.

or 0 10 S 6anjaoB BBEICTaBIAETCS CTYJEHTY, €CIM OTBET Ha TEOPETHYECKHE BOIPOCHI
CBUJETEIBCTBYET O HEMNOHUMAaHUH U KpaiiHE HETIOJIHOM 3HAaHUU OCHOBHBIX IOHSATUI U METO/IOB.
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5. YueOHo-MeTOoAMYeCKOEe H MH(OPMALIMOHHOE 00ecneuyeHue JUCIHIIIMHBI
5.1. IlepeyeHb OCHOBHOW W OMOJHUTEILHON Yy4eOHOI JIMTEepaTypbl, HEOOXOAUMOM VISl OCBOEHMS
AUCHUTLTHHBI
OcHoBHas JuTepaTypa:

1. T'upponorust: yuebnuk s By3oB / MuxaitnoB B. H., [lo6pomo6oB C.A. Mocksa, bepnun:
Jupexr-Menaua, 2017. — 753 ¢. http://biblioclub.ru/index.php?page=book red&id=455009&sr=1

2. MaremaTu4yecKkre METOJIbl B HKOJIOTUYECKUX M TeorpauyecKux UCCIEAOBAHMIX © y4. TocoOHe
/ YO. T'. Ily3auenko .— M. : Akagemus, 2004 .— 416 c. AGonemenT Ne 8 (39 sk3eMIuIsApoB); AGOHEMEHT
No 3 (27 sk3eMILIsIpOB)

JlonotHUTE/ILHAS JIUTEpPATypa:

3. Bomnpocsr unxenepnoit runposorun. .M. Kouepun. — M., JI.: HKTIT CCCP, Duepreruueckoe
u3a-Bo. — 1932. — 209 c. http://biblioclub.ru/index.php?page=book_red&id=132740&sr=1

4. T'maponornueckuii cioBaps / A. U. UeborapeB.— M3xa. 2-e, mepepad. U mon. — JleHuHTpan:
I'unpomereomsaar, 1970 .— 306 c. AGonemeHT Ne 8 (7 sK3eMILISIPOB).

5. WmKkeHepHO-THAPOIIOTHYEeCKHE pacueThl: ydeObHoe mocodue \ T.B. Boponuna.- Yda: PUIL]J
bamlI'V, 2013. https://elib.bashedu.ru/dl/read/VoroninalnzhGidrRasch.pdf

6. Kabaruenko .M. I'unponorust u Bogubie u3bickanus. [Ipaktukym. — M.: Ansraup — MI'ABT,
2015. — 92 c. http://biblioclub.ru/index.php?page=book_red&id=429566&sr=1

7. Marematuueckue MeTo bl B reorpaduu : yued. mocodue / FO. P. Apxunos [u nap.] ; Hayd. pen.:
I1. B. A6pamos, H. B. Kono6oB .— Kazaup : U3n-Bo KI'Y, 1976 .— 352 c. Abonement Ne 8 (8
IK3EMILISPOB).

8. Maremarnueckoe MOJIeTTUPOBaHUE B rUaApoioruu : yueO. mocodue / FO. b. Bunorpamnos, T. A.
Bunorpagosa .— Mocksa : Akagemus, 2010 .— 304 c. AGonement Ne 8 (10 sx3eMIUISIPOB).

9. MeToauyveckue yKazaHUs IS MPAKTHYECKUX paboT 1Mo crenkypey "MaTremMatudeckue MeTOIbI
B ruapoiorudeckux uccienoBanusx" / baml'y, I'eorpad. dak., Kad. rugponoruu cymmu; [coct. B. A.
bankoB] .— Yda, 1978 .— 28 c. Abonement Ne 8 (6 3K3eMILTSIPOB).

5.2.I1epeuens pecypcoB HH(POPMAIHOHHO-TETeKOMMYHUKANIMOHHOM ceTn « AHTepHET» U
NPOrpaMMHOI0 o0ecrieyeHusi, He0OXOAMMBIX 1JI5l OCBOECHHS TUCHUTLIUHBI

1. DnekrtponHas Oubnmoreuynas cucrema «9b baml'Vy - https://elib.bashedu.ru //

2. DnextpoHHas OnONIMoTeUHas cuctemMa u3aarenscrBa «Jlanby - https://e.lanbook.com /

3. DnekTpoHHas OuOnMoTeYHas cHcTeMa «YHHBEpPCUTETCKass OMOIMOTeKa OHJIAHH» -
https://biblioclub.ru/

4. HayyHas osnekTpoHHas Oubnauoreka - elibrary.ru  (ZOCTym K SJEKTPOHHBIM Hay4HBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles _open.asp

5. DnektponHslii kKaTajgor bubauoreku baml'Vy - http://www.bashlib.ru/catalogi/

6. DnextponHas 6ubnmmoreka mquccepranuii PI'B - http://diss.rsl.ru /

7. TocynapcTBeHHas NyOnaMuYHas HaydyHO-TeXHHWYeckas OubOmmoreka Poccum. baza maHHBIX
MEKIYHAPOIHBIX HHAEKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru

8. TocynmapctBeHHas myOnaMuYHas HaydyHO-TeXHHWYeckas OuOnmoreka Poccum. baza maHHBIX
MEXKIyHAPOIHBIX HHIEKCOB HayuHoro mutupoBanus WebofScience - http://www.gpntb.ru

[IporpammHuoe obecrieueHue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Nel104 ot 17.06.2013
r. JIutiensum 6eccpouHbIe.

2. Microsoft Office Standard 2013 Russian. Jlorosop Nell4 ot 12.11.2014 r. Jluuensuu
OeccpoyvHbIe.

3. CucreMa 1ieHTpanu3oBanHoro tectupoBanus baml'y (Moodle)
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http://biblioclub.ru/index.php?page=book_red&id=455009&sr=1
http://biblioclub.ru/index.php?page=book_red&id=132740&sr=1
https://elib.bashedu.ru/dl/read/VoroninaInzhGidrRasch.pdf
http://biblioclub.ru/index.php?page=book_red&id=429566&sr=1
https://biblioclub.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://www.bashlib.ru/catalogi/
file:///D:/Работа%20Лилия/РПД%20МАГ%20ГМ/%20http:/diss.rsl.ru%20/
http://www.gpntb.ru/
http://www.gpntb.ru/

6.MaTtepuanbHO-TexHU4YecKasi 0a3a, He00X0AUMAas /ISl OCYLIEeCTBJICHHUA 00Pa30BaATEJIbHOI0

nmpouecca mo TMCUMUIIJINHE

HaumenoBanue IlepevyeHb IMLEH3UOHHOIO NPOrPAMMHOIO
CHenMaIbHBIX* OMeLIeH il 1 OCHALIEHHOCTBCIENHATbHBIX OMELIEHHI 1 oGecreyenus.

MoMeLueH i uIst HOMeLIeH I TSl CAMOCTOSITENLHOM PadoTsl PeKBH3HTHI MOATBEPIKIAIOLIET0

CaMOCTOSATEIbHOI PaGoThI JAOKYMEHTa

1. yuyeOnasi ayauropusi Ajast Aymuropusi Ne 713 1. Windows 8 Russian. Windows
NpoBeeHUs 3amsiTHii | YueOnas wmeOenp, [mocka, Mynbrumenuitaeiit | Professional 8  Russian  Upgrade.
JIEKIIMOHHOT 0 THIA: | IPOEKTOP BenQMX511(DLP.XGA.2700 | ToroBop Nel04 ot 17.06.2013 r.
ayJIUTOPHs Ne 713 | ANSI.High Contrast Ratio 3000, HoOyTOyK | JIuleH3uH GecCpOUHBIE.
(ryMaHHTapHBII kopmyc), | Lenovo Idea Pad B 570 15.6» Inte Corei 32350M | 2. Microsoft Office Standard 2013
ayJIUTOPHs Ne 709 | 4Gb, skpan Ha mwrtatuBe Screen Media Apollo | Russian. Joroeop Nell4 ot 12.11.2014

(TyMaHUTapHBII KOPITYC).
2. yyeOHast ayaguropusi AJs

NpoBeieHust 3aHATHH
CEeMHUHAPCKOro THIIA:
ayIuTopus Ne 709

(TyMaHUTapHBII KOPITYC).

3. yuyeOHass ayauTopusi st
NMpoBeJeHUs] TPYHNNOBBIX M
WHANBHIY ATBHBIX
KOHCYJIbTAUMI: ayJUTOPUs
Ne 713  (rymaHuMTapHBIH
kopmyc), ayautopust Ne 709
(TyMaHUTapHBII KOpITyC),
ayIuToOpus Ne 8091
(TyMaHUTapHBII KOpITyC),
ayIuToOpus Ne 711
(TyMaHUTapHEIH KOPITYC),

4. yyeOHast aynuropusi AJas
TeKyIlero  KOHTPOJIsI W
NPOMEKYTOYHOM
arrectanuu: aynutopus Ne
713 (rymaHuTapHBI# KOpITyC),
ayIuTOpUs No 709
(TyMaHUTapHBII KOpITyC),
ayIuToOpus Ne 8091
(TyMaHUTapHBII KOpITyC),
ayIuTopus Ne 711
(TyMaHUTapHBII KOpITyC),
ayIuTOpUs Ne 7091
JlaGopatopust uT
(KOMIIBIOTEPHBIT KJ1acc)
(TyMaHHUTapHBII KOPITYC).

S. NMOMeLIeHHs st
CaMOCTOAATeIbHOI pPadoThI:
ayIUTOPUs Ne 704/1
(TyMaHUTapHBII KOpITyC);
aboHeMeHT Ne8 (YMTaIbHBIN
3a1) (ayn. 8151)
(TyMaHUTapHEIH KOPITYC).

6. noMeleHUus IS
XpaHeHust |
NpoPHIAKTHYECKOI 0
00CTy:KMBAHUSI  y4eOHOIO
odopynoBanusi: Ne 820U
(TyMaHUTapHBII KOPITYC).

¢dopmar 183*244cm

Aynurtopust Ne 709
YuebHas wmeOemb, IOCKa, MYJIbTHMEIUHHBIN
MIPOCKTOP BenQMX511(DLP.XGA.2700
ANSI.High Contrast Ratio 3000, HoyTOyK

Lenovo ldea Pad B 570 15.6» Inte Corei 32350M
4Gb, skpan Ha mwratuBe Screen Media Apollo
¢dopmar 183*244cm

Aynutopus Ne 8091
VYueOnast MebOenb, J0CKa, MYJIbTUMEAUNHHBINA
MIPOEKTOP BenQMX511(DLP.XGA.2700

ANSI.High Contrast Ratio 3000, uHoyTOyK
Lenovo Idea Pad B 570 15.6» Inte Corei 32350M
4Gbh, skpan na mraruBe Screen Media Apollo
¢dopmar 183*244cm

Aynurtopus Ne 711
YuebHass wmeOemb, HOCKa, MYJIbTHMEIUHHBIN
TIPOEKTOP BenQMX511(DLP.XGA.2700
ANSI.High Contrast Ratio 3000, #HoyTOyK

Lenovo Idea Pad B 570 15.6» Inte Corei 32350M
4Gb, skpan na mratuBe Screen Media Apollo
¢dopmar 183*244cm

Aynutopusi Ne 7091
Jladopatopuss UT (koMnbOTepHbIH Ki1acc)
VYuebnast  mebenb, JOCKa, IEPCOHAIBHBIC

xomnbroTepsl B kKomiuiekte Ne 1 iRUCorp 510 (13
IIT.).
Aynutopus Ne 704/1
VYuebHasi  MeOenlb,  JIOCKa,  I[EPCOHANbHbIC
komrbroTepsl: porieccop Thermaltake Intel Core
2 Duo, monutop Acer AL1916W, Window Vista,
monutop 19" LG L1919S BF Black (LCD<TFT,
8ms, 1280x1024, 250 xkm/m, 1400:1,4:3 D-Sub),
nporeccop InWin, Intel Core 2 Duo, mMoHHTOp
Flatron 700, npomeccop «Kmamac», MOHHTOP
Samsung MJ17 ASKN /EDC, npoueccop «Intel
Inside Pentium 4», MBIIIE ¥ KIIAaBHATYpA.
AooHeMeHT Ne§ (YMTAJBHBIN 32.1)

YuebHass MeOenb, KOMIBIOTEPHI B cOope
(cucremuniii 6mox Powercool\Ryzen 3 2200G
(3.5)\ 8Gb\ A320M \HDD 1Th\ DVD-RW\450W\

Winl0 Pro\ Ki-paUSB\ MeimsUSB\
LCDMosuwuTop 21,5"- 3 wir.)
IMomemenne Ne 8201

Y4eOHO-HATJISIIHBIE TOCOOMS, MYJIbTUMEIUHHBIN
mpoektop BenQ MX511 DLP XGA 2700 ANSI
High Contrast Ratio 3000, HoytOyk Lenovo Idea
Pad B570 15.6 Intel Corei 32350M 4Gb, sxpan
Ha mratuBe Screen Media Apollo - 183x244cm

r. JIntieHsun GeccpovHbIe.
3. Cucrema HEHTPATN30BAHHOTO
tectupoBanus baml'y (Moodle)
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