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1. Ilesin ocBOeHUST TUCIUTLIMHBI
K OCHOBHBIM IIEISIM OCBOCHHS AUCHHUINIMHBI «MaTeMaTHUEeCKHUE METObI
aHaJdu3a JAHHBIX» OTHOCUTCS: TOJYYEHHE CTYACHTAMU MPAKTHUYECKUX U
TEOPETUUYSCKMX 3HAHMK cOopa, aHalM3a, TMPEJACTABICHUS W HHTEPIPETALNU
UH(OpPMAIIMH O MMOCETUTEIISIX BEOCANTOR C IEJIbI0 UX YIYUIIEHUS U ONITUMHU3AIIIH.
K ocHOBHBIM 3amauaM JUCHUINIMHBI «MaTeMaTHYecKue METOAbl aHajau3a
JAQHHBIX» OTHOCSTCS: HAyYMThCS TMPABUIBHO BBIOMpaTh, aHAIM3UPOBATH U

UHTEPHPETUPOBATH UH(POPMALINIO B HEOOXOANUMBIIA BH/I.

2. MecTo tucuumianHbl B cTpykType OITIOII
Juciunirza « MaTeMaTnyeckue METObl aHaJIn3a JaHHBIX» OTHOCUTCS K
YHCITy YU4€OHBIX 00S3aTENbHBIX JUCIHUILUIMH OCHOBHOM MpodheccuoHaIbHON
00pa3oBaTeabHOI MPOrpaMMBl.
JlucuuiuiHa B3aMMOCBSI3aHa JJOTUYECKU U COJIEPKATEIIBHO-METOIUYECKH CO

CIeAYIONUMHU TucuuiuimHamMu 1 npaktukamu OITOIT:

o Be6-paittuHr;

o VYnpasnenue penyrauueit B UHTepHeET;

o Pexnama B UnTEpHET;

° BeposTHOCTHBIE OCHOBBI BEO-aHATUTHUKY,
° Beb6-ananurtuka;

o NHTepHEeT-MapKETHHT.

3. IlepedeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs 10 JMCHMILINHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMH pPe3yJIbTaTAMU OCBOCHUA 00pa30BaTe/IbHOU
NporpamMMmsl

B pesynbrate oOCBOEHUS AMCHMIUIMHBI Yy oOydarommxcs (GopMupyroTcs
CJIeIyIOIME KOMIETEHIIMU U JOJIKHBI ObITh JIOCTUTHYTBI CIEIYIOLIUE PEe3yibTaThl

o0y4eHus Kak 3tarn (GOpMUPOBAHKS COOTBETCTBYIOIINX KOMIIETEHITUH.



MPOBOJIUTH PaOOTHI
0 MHTETPAIIU
IPOTrPaMMHBIX
MOJTyJIEW 1
KOMIIOHEHT U
MIPOBEPKY
paboTococoOHOCTH
BBIITYCKOB
MIPOTPaMMHBIX
MIPOJTYKTOB

Kona HaumeHnoBanue HNuaukaTopsbl IVIAHUPYEMbIX
KOMIIETEHIIUHN KOMIIETEHIIUMN pe3yJabTATOB 00y4YeHHsl 0 TUCHUIJINHE
YK-1 Crocoben NyK-1.1.

OCYILIECTBIISITh AHanu3upyeT 3ajauy, BeIIeNss €€ 0a30BbIe

TTOUCK, COCTAaBJISIIOIIIHE.

KPUTHUYECKHN NYK-1.2.

aHaJIu3 U CUHTE3 Ocy11ecTBIsSET MOUCK, KPUTUUECKHU

uHdopMaimu, OIICHUBATh, 0000IIaTh, CHCTEMAaTH3UPOBAThH

PUMEHSITh U paHXUpoBaTh HHPOpMAIHIO, TPEOYyEeMYIO

CHUCTEMHBIN MOJXO0 | JUIsl PEIICHHS TTOCTaBJICHHON 3a/1a9H.

JUISL pelIeHUS

MOCTaBJIEHHBIX

3a7a4

IK-1 Cnocoben HIIK-1.1. 3uats:

BBITIOJIHSTE PA0OTHI | MeTOHONOTHIO H TEXHOJIOT UK

IO CO3/aHUIO IPOEKTHPOBAHUS HHYOPMAITMOHHBIX

(MoauduKanun) u CHCTOM.

COTIPOBOK/ICHUIO

WC, HIIK-1.2. YMmeTh:

ABTOMATH3HpyIOyX | IPOBOJUTh CPABHUTEIBHBIN aHAIN3 1

3a71a4u Bb100p KT muist pemienust npukiaaHbIx

OpraHM3alMOHHOIO | 33/1a4 U CO3/1aHMs MWH()POPMAIIMOHHBIX

YIIpaBJICHHUA 1 CHCTEM.

OM3HEC-TIPOIIECCHI WIIK-1.3. Bragers:
METOHOJIOTUEN U TEXHOJIOTUEH
IIPOCKTUPOBAHMS MH(HOPMAITHOHHBIX
CUCTEM, MPOEKTUPOBAHUS
00ecreYnBarOIINX MOJICUCTEM.

[1K-4 Crnocoben NIIK-4.1. 3natsb:

METO/IbI OTIMCAHMS AITOPUTMOB, OCHOBHBIE
aOCTpaKTHBIC TUTIBI JAHHBIX U UX
peanu3anuu.

UTIK-4.2. YmMeTs:

pa3pabdaTbiBaTh AITOPUTMBI IS
KOHKPETHBIX 33/1a4, YUYUTHIBAs Pa3INdUs B
IIPEICTaBIICHUH WH(POPMAITMOHHBIX
00BEKTOB COBPEMEHHBIMU Opay3epamu.

B nporiecce ocBoenus o6pa3oBaTeNbHOM MPOrpaMMbl TAHHBIE KOMITETCHIIUH, B

TOM YHCJIC UX OTACIIHHBIC KOMIIOHCHTHI, q)OpMI/Ip}/IOTCH IIOOTAIIHO B XOAC OCBOCHUA




00yJaroIMMuUCs TUCIUILTAH (MOTyJIel ), MPAKTUK B COOTBETCTBUH C YU4EOHBIM TUTAHOM

Y KaJIeHJapHbIM Ipa)uKkoM y4eOHOro nporecca.

4. CTpyKTYypa M coaepKaHue JTUCHUILIHHbBI
OO0mast TpyJI0EMKOCTh JUCIUIUIMHBI COCTaBIISICT 3 3a4€THBIX CIIUHMIIBI, T.C.
144 axameMudecKHUX 4acoB (M3 HUX /2 9acOB — CaMOCTOSATENIbHAs paboTa CTYJESHTOB).
Paznensl nuCHMIUIMHBI M3Yy4arOTCs Ha TPEThEM Kypce B IIECTOM CEMECTpE,

dbopma TpOMEKYTOUHOM aTTECTAlUU - 3a4eT.

Coaep:xxanmne IUCHUTIIHHBI

No TeMbl Jexkuuu

1 OCHOBBI MaTEMaTHYECKON CTATUCTUKU

[TonsiTue o BeIOOpOUHOM MeTo/ie. ['eHepalibHas COBOKYIHOCTh U BbIOOpKA. THIIBI
BbIOOpOK. CTaTucTHdeckoe pacnpeaeneHue Beioopku. [loctpoenue smnupudeckoit
GyHKIUHM pacnpeieleHus BHIOOPKH, MOJIUTIOHAa U TUCTOIPaMMbl OTHOCUTENIBHBIX YaCcTOT.

2 | Pacder XxapaKTEpUCTHK BBIOOPKH

ToveuHble OLIEHKH MapaMeTpoB pacnpeseneHus. TpeOoBaHMs K OLleHKaM:
HECMEIIEHHOCTb, COCTOSATENBHOCTD, 3(pPexkTuBHOCTL. BhiOOpOUHas cpeaHsis.
Bri0opouHas 1 ucrnpaBieHHasi TUCIIEPCHH. Y TIPOLICHHbIE METOBI pacueTa
CTaTUCTUYCCKUX XAPAKTCPUCTUK BBI60pKI/I.

3 | OOme XapaKTEepUCTHKH, H3MEPCHHUs, PACHpPECTICHUS, MOJCIUPOBAHUE
OJTHOMEPHBIX U MHOTOMEPHBIX CITyYalHBIX BETUYHUH.

CrnydaiiHble BEIMYMHBI, UX BUAbL. V3MepeHue 3HaueHU Cily4allHbIX BEJIMYHH, THUIIbI
mkain. HomuHaneHas mkana. M3smMepenue 3HadeHMi citydaiHbIX BesnuuH. [lopsakoBas
(panroBas) mkana. M3amepeHue 3HaueHUl ClIy4aHbIX BeNW4YWH. VIHTepBanbHas IKaua.
N3MepeHne 3HaueHU CllydalHbIX BeJWYMH. KoJiMuecTBEHHbIE MIKabl. YHCIIOBBIE
XapaKTEPUCTUKN  CIy4alHbIX  BEJIIMYMH, HUX  MOJENHMpOBaHHE. PaBHOMepHOe
pacmpeziesieHre. JKCIOHEHIIMAIbHOE (TMOKa3aTeabHOe) pacnpeneneHue. bunomuanbHoe
pactipenenenue. HopmanbHoe pacnpenenenue. PacnpeneneHus, NPOU3BOAHBIE OT
HopManbHoro.. Pacnipenenenue Iupcona 2 (xu - kBazapar). Pacnipenenenue CThiofieHTa
(-pactipenenenne). Pacnpenenenne Dumepa (F-pactpenenenue). MHOroMepHbIe
CllyyaliHble BEJIMYMHBI, UX OCHOBHBIE CBOMCTB. /[ByMepHbIe ciydailHble BEIMYMHBI.
HezaBucumocts KOMIIOHEHT. Hauanbpubie u [IEHTPaAIbHBIC MOMEHTHI.
KoppennpoBaHHOCTh M 3aBUCUMOCTB CIIyYalWHBIX BEJIUYMH. Y CIOBHBIE paclpeneseHus
ciy4yaiHbIX ~ BenuuMH. CiydaiiHble  BEJIMYMHBI ~ IPOU3BOJBHOW  pPa3MEpHOCTH.
KoBapuanmonnas matpuna. Koaddumuent kopapuanmu

4 | lnTepBajbHbIC OLICHKH
JloBepuTenbHbIN NHTEPBAJ JJI1 MATEMATHYECKOTO OXKUAAHUS IIPU U3BECTHOM CPEAHEM
KBaJpaTtuueckoM oTkJIoHeHuu. Pacnpenenenue CrbrofeHTa. JloBepUTEIbHBIN HHTEPBAI




JUTs BBIOOPOYHOM CpeiHel PU HEM3BECTHOM CPEHEM KBaJpaTHUECKOM OTKIOHEHHUH.
Crnydaii Manoit BEBIOOpKH

HapaMeTpI/I‘IGCKI/IC KpUTCPHUU ITPOBCPKHU CTATUCTUYICCKHUX TUITIOTC3.
TpaauuroHHas U aJbTEPHATUBHAS METOJIMKU UX MpoBepKHU. [IpoBepka 0 JHOPOAHOCTH
BbIOOPOK, UX cBOMcTBA. [lapameTpuueckre METO bl TPOBEPKU OJTHOPOAHOCTH
He3aBUCHMBIX BbIOOpok. Kpurepuii Cteionenta. Kpurepuit Kpamepa-VYamnua s
IIPOBEPKU PABEHCTBA MAaTEMaTUUYECKUX OKUJAHUM IByX HE3aBHCHUMbIX BHIOOPOK.
JIBYXBBIOOPOYHBIH t-KpUTEPHI AJIs1 3aBUCMBIX BEIOOPOK.

HenapaMeTqueCKHe KpUTCPHUU ITPOBCPKHU CTATUCTHUYICCKHUX THITIOTC3.
Kpurepuit ManHa—YUTHHM CpaBHEHUS JIByX HE3aBUCHUMBIX BbIOOpOK. Kputepuii 3HakoB.
Kputepuii YuiikokcoHa ajisi CpaBHEHUs TapaMeTpoB BbIOOpOK. CpaBHEHHE JBYX
He3aBUCHMBIX BbIOOpok. Kputepuii cepuit Banbna—Bomnbsdosuna.

[IpoBepka CTAaTUCTUYECKUX TUIIOTE3 O 3aKOHAX PACHPEACIICHUS CIy4YaiHbIX

BCJIMYMH.

I'unoTessl 0 3akoHe pacnpenenenus. Kpurepuu cornacus. Kpurepuit [lupcona.
ITpumenenne kputepus [Iupcona nist NpoOBEPKU THIIOTE3BI O HOPMAJIBHOM
pacnpenenenuu. Kpurepun Konmoroposa u Cmupnosa. Kpurepuii cornacus ®uiepa
(F-xpuTepwmii) mMpoBEepKH IMPHHAUICKHOCTH JIBYX BBIOOPOK OJIHOM M TOIl )Ke reHepatbHOI
COBOKYITHOCTH.

DJIEMEHTBI KOPPEIAILMOHHOTO U PETPECCUOHHOTO aHAIN3a
Onpenenenne napameTpoB JUHEUHOW CPETHEKBAAPATHYECKON PErPECCUU METOIOM
HaWMEHBIINUX KBaJIpPaTOB.

CryJaitHble TIPOIIECCHI, UX XapPaKTEPUCTUKHU U KJIacCUpUKAITHS.

[TonsTHs cnyyaiftHO# QyHKIMM U clTydalfHOTO Mpoliecca, uX xapakTepucTuku. [lonstue
BEPOSATHOCTHOIO IIpocTpancTBa CiyuaiiHas GyHKIM.TydaiHbli mpouecc. CitydaiiHas
nocnenosarenbHocTh. Ceuenne. Tpaekropust CII. MaremaTnueckoe oxxuaHue
Hucnepcus Cpennee kBaapatnyeckoe OTKIOHEHHE. DyHKIMS KOppensiuun
CII.®ynxkus koBapuanuu. HopmupoBanHas ¢pyHkuus koBapuanuu (ko3dduuuent
Koppemsiun). Bzaumuas gynkuus koppemsun. CoBMecTHas KOppesiiMoHHas
(byHKIMS ABYX CIy4alHBIX npoueccoB. Kiaccugukaiys ciry4aiiHbIX POLECCOB U
CIIy4aifHbIX (DYHKIUH JUCKPETHOCTh — HETIPEPHIBHOCTb,

BO3MOYKHOCTb NMPOTHO3UPOBaHUs, THiIb0epToBbl CII, cTalimoHapHOCTb, 3aKOH
pacnpenenenns CB, o Buy npupamnieHuid. proguyecKue mporecchl.
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KoppensunonHas Teopus ciry4ailHOTO MpoIECcca.

CX0oIuMOCTb B CpeIHEM KBaJpaTHUeCcKoM. HenpepbIBHOCTD ci1y4yaiiHBIX IIPOLIECCOB.
JuddepennmpoBanue caydaifHbIX nporeccoB. MHTerpupoBaHue CIIy4aiiHBIX POLIECCOB.
ITepexoanas ¢pyHKUMA pacnpeneneHus ciaydainoro mpouecca. OTHOPOJHOCTb
ciydaitHOTO Tiporiecca. MapKoOBCKOe CBOMCTBO CiIydaiHOro mpoiiecca. CXOaIuMOCTh
nocjenoBareabHOCTEN QYHKIMN Ha MpocTpaHcTBe (2. Buabl HempepbIBHOCTH
THIL0EPTOBBIX CIy4aiHbIH porieccoB. AuddepenHnmupyemocts 1 quddepeHIpyeMocTb
B CPEIHEM KBaJIPATHUUECKOM B TOUKE, IPOU3BOIHAS U IIPOU3BOAHAS B CPEIHEM
KBaJIpaTHUECKOM THILO0EpTOBa CIIy4yaltHOTObl Ipoliecca. HTerpan B cpeHeM
KBaJIpaTHYECKOM CIIy4allHOTO Mpolecca. DIEMEHTAPHBIE CITydaiiHbIe IPOLIECCHI.
Kanonunueckoe pasnoxeHue ciydailHOro mpouecca U KOppeasiuOHHON (YyHKINH
CJIy4aiHOTO Ipolecca.
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CranuoHapHbI€ ClIy4ailHbIE TTPOIIECCHI.

Omnpenenenue crarmoHapHoro npoieca. CBoWcTBa KoppeasunonHoi GyHkmn Kx(t,t[1)
CTAIMOHAPHOTO CIYyYaiHOTO Tpoiiecca. AHAIU3 CIIy4ailHbIX TIpoiieccoB. CBOIUMOCTD K
cTanoHapHoMYy mpotueccy. [locTpoenne Tabnuiibl caydaiiHoro npouecca. Onpenenenue
OLICHOK JJIsI XapaKTCPUCTUK Anamns JaHHBIX C TOYKH 3PCHUA npeﬂnonaraeMoﬁ
CTAIllMOHAPHOCTH chydyaiiHoi pyHkuuu. [IpuBeneHne Kk cTallMOHAPHOMY BUIY.
CnyqaﬁHHe IpOoHECChI, CTAHMOHAPHBIC B Y3KOM CMBICJIC U B IIMPOKOM CMBICJIC
Oproauyeckue ciaydaitable mpoueccbl. CBOWCTBO 3proguyHoctu. Ero Mmaremaruueckas
dbopmynupoBka. [Ipumepsl 5proaudeckoro 1 HeAProAUIECKOro CIyIalHbIX MPOIECCOB.
[IpeumymiecTBa 3proIMYHbBIX CTALIMOHAPHBIX CIIYyYaHHBIX MIPOLIECCOB MPU U3YUYEHUU UX
XapaKTEepUCTUK.
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Mojenu city4yaliHbIX CUTHAJIOB U TTOMEX.

Tenerpadubiit curnan. @yHKIUS KOppesiuuu curaaia. HTepBai koBapraluy CUrHana.
Crektp curnana. J[BycTOpOHHSS CIEKTpajbHas INIOTHOCTh cUrHana. O qHOCTOPOHHSISA
crieKTpajbHas wioTHOCTh. [llupuna cnektpa tenerpadguoro curnana. bensrit mrym. Ero
aBTOKOppesuoHHas GpyHKus. D eKTUBHBIN HHTEpBaA KOppeasuun. PeanbHblii
WHTEpBaJ Koppessiiuu. Monens 6emnoro myma. Teopema Kommbemna. ["ayccoBblii iym u
rayccoBbl€ CilydaiiHble mpolecchl. ['ayccoBblil myM. Ero ¢yHkuus koppensnuu:
CriekTpanbHasi IJIOTHOCTh IIYMOB: D(P(EKTUBHbIE IITyMOBbIE IIUPHUHA CIIEKTPa U BpeMs
KoBapHualuu. ['ayccoBsle cilydaiinble npouecchl. [I10THOCTh BEpOSITHOCTEN MTHOBEHHBIX
3HaYEHUI 3ProANMUECcKOro rayccoBoro npouecca. CpeHee 3HaU€HUE U €0 OLIEHKA T10
JIOCTAaTOYHO OO0JbIIOMY MHTEpBay. OIleHKa JUCTIEPCUN OLIEHKA 10 10CTaTOYHO
00JIbILIOMY UHTEPBAIY.

Tembl ceMMHAPOB U MPAKTHYECKHUX PadoT

HCpBI/I‘IHaSI 06pa60TI<a CTaTUCTUYCCKHUX NJAaHHBIX.

[Tonryuenue BeiOOpOK. [lepBruHas 00paboTKa CTATUCTUYECKUX JaHHBIX, IOCTPOCHHE
PSAIOB, THCTOTPAMM, SMIIUPUYECKUX (QYHKIUI pacnipenencaus. Toueunas u
MHTEpBaJIbHAs OLIEHKH. ToueuyHbIe BRIOOPOUHBIE XapaKTEPUCTUKHU CIIyYaHBIX BETHYHH.
MeTobl TOUEUHOTO U UHTEPBAIBHOTO OLICHUBAHUS TapaMETPOB 3aKOHA paclpeieIeHuUs
CIIy4ailHOM BEJTUYUHBI.

[TapameTpuueckue KpUTEPUHU NPOBEPKU CTATUCTHUECKUX TUIIOTES.
TpaaunuoHHas 1 albTepHATUBHASI METOAMKH UX IpoBepku. [IpoBepka ogHOpOgHOCTH
BBIOOPOK, UX cBoicTBa. [lapameTrprueckue MeTo bl IPOBEPKH OJTHOPOJHOCTH
He3aBUCHMBIX BbIOOpok. Kpurepuii Cteionenta. Kpurepuit Kpamepa-VYanua s
MIPOBEPKH PABEHCTBA MAaTEMAaTUUYECKUX OKUJAHHM IByX HE3aBHCHUMBIX BHIOOPOK.
JIBYXBBIOOPOYHBIH t-KpUTEPHIA AJIs1 3aBUCMBIX BEIOOPOK.

Henapamerpuueckue KpuTepun NPOBEPKU CTATUCTUYECKUX TUIIOTES.
Kpurepuit ManHa—YUTHHM CpaBHEHUS JIBYX HE3aBUCHUMBIX BbIOOpOK. Kpurepuii 3HakoB.
Kputepuii YuikokcoHa aiisi CpaBHEHUsS apaMeTpoB BeIOOpoK. CpaBHEHHE IBYX
He3aBUCHMBIX BbIOOpok. Kputepwii cepuit Banbna—Bomnbsdosuna.

IIpoBepka cTaTUCTHYECKUX THIOTE3 O 3aKOHAX PACIPEACIICHUS CITyYalHbIX
BCJIMYUH.

I'unoTessl 0 3akoHe pacnpenenenus. Kpurepuun cornacus. Kpurepuit [lupcona.
ITpumenenne kputepus [Iupcona nis NpoBEpPKU THIIOTE3BI O HOPMAIBHOM
pacnpenenenuu. Kpurepun Konmoroposa u Cmupnosa. Kpurepuii cornacust @uiepa




(F-xpuTepwmii) MpoBEpKU MPHHAIICKHOCTH JIBYX BBIOOPOK OJTHOW M TOM K€ TeHEpaIbHON
COBOKYITHOCTH.

S HH&HHpOBaHI/Ie OKCIICPUMCHTA. HGHI/I H 3aJJa4H.

HcTopus nossiieHns u pa3BuThsi. OCHOBHBIE CBOMCTBA, TOHATHS U STaIlbl
skcniepumenTta. Obuue uepTsl skcnepuMeHnToB. Mx kinaccuduxanus. [lonyyenue
AKCIIEPUMEHTAJIbHBIX JaHHBIX. METO/bI U CPEACTBA U3MEPEHUH, UX MOIPELUTHOCTH.
OCHOBHBbIE MOHATHUS U TEPMUHBI B TEOPUU TUIAHUPOBAHUA SKcIiepuMeHTa. OCHOBHbBIE
3TaIlbl IPOBEACHUS dKcrepruMenTa. CTpaTerus u TaKTUKa SKCIepuMeHTa. Beioop
(akTOpOB IKCIEPUMEHTOB MPU UCTIOIB30BAHUU MOJIEJIN YEPHOTO siuka. O61mas
MaTeMaTH4ecKas MOJIeJIb YepPHOT O siuKa. OCHOBHbIE TPEOOBAHUS K COCTABIISIOLINIM
sKcriepruMenTa. OCHOBHBIE TUIIBI 3KCIIEPUMEHTOB: OAHO()AKTOPHBIN, MHOTO(AKTOPHBIN U
noJHbIN GakTopHbIi. OnHOPAKTOPHBIHN SKCTIEpUMEHT. MHOTro(haKkTOPHbII SKCIIEPUMEHT.
[Tonublit paxTopHBIN IKCTIEpUMEHT 22. OCOOEHHOCTH MJIaHa MOJIHOrO (PaKTOPHOIO
JKCIIEpUMEHTa 22

6 | Teopus qpoOHOTrO (HaKTOPHOIO IKCICPUMEHTA.
Hpo6uslit pakropHsbIil skciepumenT. Permmuku [loctpoenue manos JDD.
I'enepupyromue cooTHomeHus. HacpleHHbIE TIaHbl TEPBOTO MOPSAIKA.

7 | Teopus MIaHOB BTOPOI'O MOPSIKA.

[Tnansl BTOporo nopsiika. O6IMe NPUHLIKI UX MOCTpoeHus. OPTOroHaIbHBIN
LEHTPaAIbHO-KOMITO3UITMOHHBIN TIJIaH BTOPOTO Mopsiika. PoToTabenbHbIe MIaHbI.
PoToTabenbHbIi OpTOrOHANBHBIN [IEHTPAIbHO-KOMITIO3ULIMOHHbBIE TUTaHbl. [1nans
BTOPOTO TOPSI/IKA C €IMHUYHON 00JIACTHIO IJIAHUPOBAHUSI.

8 | IlmanupoBaHue 3KCTPEMAIHLHOTO SKCIIEPUMEHTA.

Meron bokca — Yuicona. [IpumeHeHne CTaTUCTUYECKUX MOJIETIEN B 3a/1a4ax
ontuMu3zanyy. OCHOBHBIE IOHATHSA U onpeaeneHus IIposepka BOCIpOU3BOAUMOCTH
OTIBITOB. Brruncnenne norpemnocTy skcnepuMenTa. [1omHbIi pakTopHbIi
sKcniepuMeHT. CTaTuCTHUYECKas MPOBEpKa ero pe3yiabTaroB. OnTUMu3anus GyHKIUU
oTKJIMKa 1o Metony bokca-Yuncona. Ontumuzanus MetosioM «KpyToe BocxoxaeHue».
Bropoii atan meTona bokca-Ywuicona.

9 | DKcrIepUMEHT B BeO-aHATUTHKE

IToctanoBka SKCHICPUMCHTA IJIA BeO-caiira. HpOFHO3 HUTOTOB 5KCIICPUMCHTA. BBI60p
MCTPUK IJId OOCHKHU PE3YJIBTATOB SKCIICPUMECHTA. OHeHKa HUTOI'OB U IIPOBCPKA UX
JOCTOBCPHOCTH.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHHU
Metoauka mpenogaBaHus JUCHUILUIMHBI «MaTeMaThuueckue METOJIbl aHalin3a
JAHHBIX» U peaau3alusi KOMIETEHTHOCTHOTO MOAX0/Ja B U3JIOKEHUU U BOCIPUITHI
MaTepualia  IpeaycCMaTpUBaeT  KCIOJb30BAHHE  CICAYIOIIUX  AKTUBHBIX U

UHTEPAKTUBHBIX (OPM TNPOBEJECHUS TPYNIOBbIX, WHAUBUAYAJIbHBIX, ayIUTOPHBIX



3aHATHI B COUETAHUH C BHEAYIUTOPHOU pabOTOM C 1eNbi0 (OpMUPOBAHUS U PA3BUTHS

npo(eccHOHaTbHBIX HABBIKOB Y OOYYAIOIIMXCS:

° MOCECILICHUE JICKIIII;

o NOCEeIlIeHNE U paboTa Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHATUSAX;

o WHIUBUYAJIbHBIE U TPYNIOBBIE KOHCYJIBTALMH CTYJEHTOB
IIPETIOIaBATEIIEM;

o noceleHue npopuiIbHbIX KoH(pepeHui U padboTa Ha MacTep-Kiiaccax

HKCIEPTOB U CIIELUATINCTOB B BEO-TEXHOJOTUAX, BeO-pa3padboTke, HTepHeT-
MapKEeTHHIe U IPYTUX Npo(hecCHOHATBHBIX 001aCTAX.

CamocrosTenbHas BHeay IMTOpHAs paboTa CTyAEHTOB COCTOUT U3 MOJATOTOBKH K
3aHATUSAM, BBINOJHEHUIO 3a/JaHUM, a TAaKXe MOArOTOBKM K MPOMEXYTOYHOU
aTTeCTallMK BO BpeMsl 9K3aMEHAIIMOHHOM ceccuu U cocTaisieT 50%.

6. OueHo4HbIe cpeACcTBA AJS TEKYLIEero KOHTPOJIsSl YCIIeBAeMOCTH,
MPOMEKYTOYHOM ATTeCTAIMM M0 MTOraM OCBOEHHS TUCHHUILVINHBI U Y4eOHO-
MeToAnYecKoe o0ecrnedyeHue CaMOCTOSITEIbHOM padoThI CTY/ICHTOB.

B mpouecce o00ydeHuss HCHONB3YIOTCS CIEAYIOUIME OLIEHOYHbIE (DOPMBI
CaMOCTOATENIbHOM pabOThl CTYJIEHTOB, OILIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIA
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALIHI:

o paboTa Ha NPAKTUYECKUX 3aHATHUAX U CEMUHApax, 3a4erT.

6.1. ®oHI OLEHOYHBIX CPEACTB AJIA NPOBeACHHUSI POMEKYTOYHOM
aTrrecTalMy 00y4alomMxcH no Aucuuiminie «Maremaruyeckue
MeTO/bI AHAJIM3A JAHHBIX)

[lepeuenb KoMIETEHIIMHI C YKa3aHUEM ATAIlOB X (POPMUPOBAHUS B IIPOIIECCEe

OCBOEHUS 00pa30BaTEIBHOM MTPOTPAMMBI.

B pesynbTaTe 0cBOCHUS TUCHUIIITUHBI POPMUPYIOTCS CIETYIONINE

KOMIICTCHIINH:
Kon B pe3yabTaTe ocBoeHHs 00pa30oBaTeIbHON MPOrPaMMBbI
KOMIIETEHIIUH 00yJaromMCcs T0JKeH 00J1a1aTh
VK-1 Crnoco0eH oCyIIeCTBIATh MOUCK, KPUTUYECKUI aHaIU3 U
CUHTE3 MH(OPMALINK, MPUMEHSATH CUCTEMHBIN TTOAXO/T JJIsI
pEllIeHMs TIOCTABJICHHBIX 3aJ1a4




MOJYJIEH M1 KOMIIOHEHT U MPOBEPKY pabOTOCIIOCOOHOCTH

IK-1 Crioco0OeH BBITIONHITH pa0OTHI MO CO3/IaHUI0 (MOIUMUKAIINN) U
conpoBoxieHno MC, aBToMaTU3UpyOUMX 3a/1a4n
OpPraHMU3aIMOHHOTO YIIPABJICHHUS U OU3HEC-TIPOLIECCHI

[1K-4 Crnoco06eH npoBOAUTH PadOTHI IO UHTErPALIMH MPOTPAMMHBIX

BBIITYCKOB IPOrPaMMHBIX IPOJIYKTOB

B npouecce ocBoeHus o0pa3zoBaTeNbHOM NPOrpaMMbl JaHHBIE KOMIIETEHLIUH, B

TOM 4YHCJIC HUX OTACIIBbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTC}I IIO2TAIIHO B XOJ€ OCBOCHMHI

O6y‘laIOI]_[I/IMI/IC$I JUCHUIIIINHBI B COOTBETCTBUMU C y‘le6HBIM IJIaHOM M KaJICHAAPHBIM

rpaukoM yueOHOro npouecca.

6.1.1. Onncanue nokasareseid 1 KpUTepreB OLEHUBAHUS KOMIIeTEHIIUIA,

(l)OpMpreMbIX o UTOraM OCBOCHHUA JUCHUIIJIMHBI, OITMCAHHUC IITKAJ

IToka3aTenem OLICHUBAaHUA KOMHCTGHHI/Iﬁ Ha Ppa3JIMYHbIX

OICHUBAHHUA

oTamnax #ux

dbopMHUpOBaHUS SBISETCS JTOCTHRKEHUE OOYUYAIOIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB

O6y‘ICHI/IH 10 JMCOUIIIIMHC.

Kpurepun onenuBanus

IHoka3zaTennb
2 3 4 5
VYK-1. Cnoco0eH ocyIiecTBIsATh MOUCK, KPUTHUYECKHI aHaIn3 U CUHTE3 UH(pOopMaluu,
IIPUMEHSTH CUCTEMHBIN MOAXO/ AJIs1 PEIIEHUS OCTaBICHHBIX 3a/1a4
NYK-1.1. Ob6yuatomuiica | OOGyyaromuics OOyuatomuiics | OGyyaromuiics
AHanusupyer JEMOHCTPHUPYE | JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
3a/1aqy, BBIJIENSIS €€ | T MOJIHOE HETIOJIHOE 4aCTUYHOE MIOJIHOE
6a3oBble OTCYTCTBHE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
COCTaBJIAIOLIHE. I CJIE Iy OIINX CJIE Ty OIINX W (S13% 011170
NYK-1.2. HEAOCTAaTOYHOE | 3HAHMM, 3HaHUMH, 3HaHUMH,
OcyuecTBisier COOTBETCTBUE | YKa3aHHBIX B YKa3aHHBIX B yYKa3aHHBIX B
MOUCK, KPUTUYECKU | MaTepuaiy HMHIMKATOpax HMHIMKATOpax MHANKATOpax
OLICHUBATb, JUCIUILINHBI KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
00001aTh, 3HAHUH, JUCIUTUTAHBI JUCIUTUTAHBI JTUCIUTUTAHBI
CHUCTEMATU3UPOBAT | YKa3aHHBIX B «3Hatey (cM. . | «3HaTh» (M. . | «3HATH» (CM. II.
b U PaH)XUPOBATH WHIUKATOpax 3). Homyckatores | 3). Ho 3). CBoboaHO
uH(pOpMAIIHIO, KOMIIETEHIIUM | 3HAYUTEIIbHBIE JIOTIyCKaoTCA orepupyer
Tpedyemyto Jist JUCIUTUTAHBI OLINOKH, HE3HAYUTENbHBl | IPUOOPETECHHBIM
pelieHus «3HaTh» (CM. II. | IPOSABIAETCS € ommoKH, U 3HaHUSIMHU.
3). HEJI0CTAaTOYHOCT | HETOYHOCTH,




OCTaBJICHHOH
3aa4H.

b 3HAHUM, 1O
pany
ToKa3aTeleH,
oOyyaromuics
HCIBITHIBACT
3HAYUTEIIbHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAHUSIMU TIPU
UX IIEPEHOCE Ha
HOBBIC
CUTYyalIUH.

3aTpyAHEHUS
npu
aHAJTUTUYECKUX
orepanusx.

I1K-1. Crioco0eH BBIMOIHATH pabOoThI 110 co3AaHuio (Moaudukanumn) u conpoBoxaeuuto UC,
aBTOMATHU3HMPYIOMIMX 3a7ja4l OPraHU3aI[IOHHOTO YIIPAaBJICHUS U OU3HEC-TIPOLIECCHI

UIIK-1.1. 3Hatsb:
METOJIOJIOTHIO U
TEXHOJIOTH
MIPOCKTUPOBAHUS
MH(OPMALIMOHHBIX
CUCTEM.

UIIK-1.2. Ymers:
MIPOBOJIUTH
CPaBHUTEIbHBIN
aHaJIU3 U BEIOOP
UKT nns pemenust
MPUKJIAHBIX 3a/1a4
Y CO3/IaHUS
UH(OPMAIIMOHHBIX
CHUCTEM.

HIIK-1.3. BaageTs:

METOOJIOTUEN U
TEXHOJOTHEH
MPOCKTUPOBAHUS
UH(OPMAIIMOHHBIX
CHCTEM,
MIPOEKTUPOBAHUS
o0ecIeunBaronnx
MOACHUCTEM.

OO0yuaromumiicst
JIEMOHCTpHUpYE
T TIOJTHOE
OTCYTCTBHE
WIIH
HEJIOCTAaTOYHOE
COOTBETCTBHE
MaTtepuany
JMCITUTUIMHBI
3HAHUMH,
yKa3aHHBIX B
WHJUKaTOpax
KOMIIETEHITHI
JMCIUIUIMHBI

«3HaTh» (CM. II.

3).

OO0yuarommiicst
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHUE
CJICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHANKATOpaxX
KOMIIETEHIINH
JIACIIUILTHHBI
«3HaTh» (CM. II.
3). Homyckatorcs
3HAYMTEIbHBIC
OIIINOKH,
TIPOSIBIISICTCS
HEJI0CTaTOYHOCT
b 3HAHWUH, IO
pany
TOKa3aTelie,
oOyJaromuics
HCTIBITHIBAET
3HAYUTEIbHEIC
3aTpyTHEHUS
npu
OTIepUPOBAHUN
3HAHUSIMH TIPU
WX IepeHoce Ha
HOBBIC
CUTYaIINH.

OO0yuarommiicst
JEMOHCTPHUPYET
YacTUYHOE
COOTBETCTBUE
CIICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHANKATOpaxX
KOMIETEHIINH
JIACIIUILTHHBI
«3HaTh» (CM. II.
3). Ho
JIOITYCKAIOTCS
HE3HAYUTEIbHBI
€ OIIHOKH,
HETOYHOCTH,
3aTpyTHEHUS
npu
AHAJIMTHYECKUX
oreparusx.

OO0yuarommmiics
JIEMOHCTPHUPYET
TTOJTHOE
COOTBETCTBHUE
CJICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHINKATOpaxX
KOMIIETEHIINH
JUCITUTLINHBI
«3HaTh» (CM. II.
3). CBobOoHO
orepupyeT
IpUOOPETEeHHBIM
1 3HAHUSMU.

[TK-4. CiocobeH mpoBOANTE paOOThI 110 MHTETPALUU TPOTPAMMHBIX MOJTYJICH U KOMITOHEHT 1
MIPOBEPKY pabOTOCTIOCOOHOCTH BBITYCKOB IMPOTPAMMHBIX IMPOTYKTOB

HIIK-4.1. 3uars:

OO6yuarommiicst
JIEMOHCTPUPYE

OO6yuarommiics
JIEMOHCTPUPYET

OO6yuarommiics
JIEMOHCTPUPYET

OO6yuaromumiicst
JIEMOHCTPUPYET




METObI OIIMCAHUS | T HOJIHOE HETIOJIHOE YacTUYHOC MIOJIHOE
aJITOPUTMOB, OTCYTCTBHE COOTBETCTBHEC COOTBETCTBHEC COOTBETCTBHE
OCHOBHEIC 15 R0 CJEAYIOIINX CJEAYIOIINX CJEIYIOIINX
aOCTpaKTHBIC TUTIBI | HEJIOCTATOYHOE | 3HAHUM, 3HAHHMH, 3HAHHMH,
JaHHBIX U UX COOTBETCTBHE YKa3aHHBIX B YKa3aHHBIX B yYKa3aHHBIX B
peanu3anum. MaTepuany WHJIUKATOpax WHUKATOpax WHIUKATOpax
UIIK-4.2. YMeTh: JUCIUIIINHBI KOMIIETCHIINH KOMIIETCHIINH KOMIIETCHIIUH
pa3pabaThiBaTh 3HAHHMH, JHUCIATIINHEI JHUCIATIINHEI JHACIATLIMHEI
aITOPUTMBI JJIs YKa3aHHBIX B «3HaThy» (CM. 1. «3Hath» (cM. . | «3HATH» (CM. II.
KOHKPETHBIX 33/1a4, | UHIUKAaTOpax 3). Honyckatotcs | 3). Ho 3). CBoboaHO
YUHUTBIBASI KOMIICTCHIIUHA | 3HAYUTCIIbHEIC JIOITyCKAKOTCS Oonepupyer
pasznuyus B JHUCIUATUINHEI OIINOKHU, HE3HAYUTEIbHBI | IPUOOPETCHHBIM
MpeACTaBICHUN «3HaTh» (CM. M. | IPOSBISAETCS € OIIMOKH, W 3HAHUSMU.
WHGOPMAIIMOHHBIX | 3). HEJOCTATOYHOCT | HETOYHOCTH,
00BEKTOB b 3HaHUH, 11O 3aTpyAHEHUS
COBPEMEHHBIMHU pany npu
Opay3epamu. IoKa3aTeleH, AHAITUTUYCCKHUX

oOyuaromuics orepanusx.

HCIBLITHIBACT

3HAYUTCIHHBIC

3aTpyAHEHUS

npu

ONEepUPOBAHUU

3HAHUSIMU TIPU

UX IIEPEHOCE Ha

HOBEIE

CUTYyallUH.

[IIkasna oueHMBaHus pe3yabTaTOB IPOMEKYTOUYHOM aTTECTALMU U €€ OIUCAHUE:

®opmMa NMPOMEKYTOUYHOM aTTECTALMM: 3a4€T.

[TpomexxyTounasi aTTecTarusi o0ydaromuxcsi B Gopme 3a4éra MpOBOAUTCS IO
pe3yJibTaTaM BBITIOJTHEHHUS BCEX BUI0B YUEOHOUM pabOTHI, MPETyCMOTPEHHBIX YUeOHBIM
IJIAHOM MO0 JaHHOW JUCHUIUIMHE (MOAYJII0), IPU 3TOM YUYHUTHIBAIOTCS PE3YJIbTAThI
TEKYIIEr0 KOHTPOJS YCIIEBAa€MOCTH B TeueHHe ceMecTpa. OIEeHKa CTEeneHu
JTOCTUKEHUS 00yYaIOIUMUCS MIAHUPYEMBIX PE3YyJIbTaTOB 00YUYEHHUS TIO JUCHUILINHE
(MO II0) TPOBOAMUTCS TMpenojaBaTeNeM, BEIYyUIUM 3aHSATUA [0 JAUCHUILIMHE
(MOIyJTI0) METOI0M 3KCIIepTHOM o1ieHKU. [10 nToram npoMeKyToO4HOM aTTeCTalluu 1Mo
JUCHUIUIMHE (MOJTIYJI0) BBICTABIISIETCSI OI[EHKA «3aYTEHO» WIIU «HE 3a4TCHO.

K mpomMexyTouHOM aTTecTauuu A0y CKAKTCS TOIBKO CTYAEHTHI, BBIIIOJIHUBILINE

BCE€ BU/JIbI YUEOHOM pabOThI, MPeyCMOTPEHHBIE paboye MPOrpaMMoil TUCIUTIIINHBI.



Mlkana
OLICHUBAHUSA

Onucanue

3auTreHo

BoinonHeHs! Bce BUIbI yueOHOM paboThl, IPEyCMOTPEHHbBIE YU€OHBIM IIAHOM.
CryneHT [eMOHCTpUpYET COOTBETCTBUE 3HAHWI, YMEHHH, HAaBBIKOB
MPUBEACHHBIM B TaOMuLax IoOKa3aTeled, OonepupyeT NpuoOpPEeTEeHHBIMU
3HAHUAMM, YMEHUSAMH, HaBbIKAMM, NIPUMEHSET UX B CUTyalUsX MOBBIIICHHON
cinoxHocTu. Ilpu 3TOM MOryT OBITH JONYIIEHbl HE3HAYUTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyJAHECHUS IPU aHATUTUYECKUX OINlEepalusix, [IEPEHOCE 3HaHUU
Y YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUN.

He 3aureno

He BbinonHeH oauH miu 6onee BUAOB y4eOHOM pabOThHI, NMperyCMOTPEHHbBIX
y4eOHbIM Tu1aHOM. CTyAEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HAaBBIKOB MNPUBEJCHHBIM B TaOJMIax IoOKa3aTeNei, IOomyCcKarTcs
3HAYUTENIbHbIE OLIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHUI, YMEHUMN, HABBIKOB
110 psAY MOKa3aTesled, CTyAEHT UCIbIThIBAET 3HAYUTEIbHbIE 3aTPYIHEHUS IIpU
ONEpUPOBAHUY 3HAHUSMU U YMEHUSIMU MPU UX [IEPEHOCE Ha HOBBIE CUTYALIUH.

Ddounnt

porpaMme.

OIICHOYHBIX CPEACTB TMpeAcTaBieHbl B I[lpunokenun k paboueit

7. Y4yeOHO-MeTOAUYECKOEe U MHPOPMALIMOHHOE o0ecnieyeHne TN CIUIINHBI

7.1. OcHoBHas JuTEpaTypa

1. Teopust BEpOSITHOCTEN U MaTeMaTUUECKasl CTATUCTUKA [ DJIEKTPOHHBIN

pecypc]: yueonuk banaun K. B., bammmeikos B. H., Pykocyes A. B. U3natenscko-

ToproBas kopnopauus «Jlamkos u K°» 2016 r.

http://www.knigafund.ru/books/199094

2.Teopus BEpOSITHOCTEN U MaTEMAaTHUECKasl CTATUCTUKA [ DIEKTPOHHBII

pecypc]: yue6Hnoe nocodue TutoB A. H., baneptaunosa E. P., Kiumora A. C. KI'TY
2008 r. http://www.knigafund.ru/books/185373

7.2. JlonoJIHUTEJIbHAS JINTEPATYypPa

1.Cratuctuueckas 00pabOTKa SKCHEPUMEHTAIbHBIX TAHHBIX [ DJIEKTPOHHBIH

pecypc]: yuebHoe mocodbue [Dnekrponusiii pecype] [Tonos B. H., IlInmakos I1. C.

N3narenscTBO MOCKOBCKOIO rOCy1apCTBEHHOTO ropHoro yuusepcutera 2003 r.

http://www.knigafund.ru/books/176211



http://www.knigafund.ru/books/199094
http://www.knigafund.ru/books/185373
http://www.knigafund.ru/books/176211

2.IlpukiiagHas MaTeMaTuyeckasi CTaTuCTUKa [ DneKTpoHHbId pecypc]| Kob3aps

A. U. ®usmarour 2012 r. http://www.knigafund.ru/books/207321

8. MaTepua/ibHO-TeXHMYecKOe ofecneyeHne TUCIUTITHHBI

8.1 TpeGoBaHusi Kk 000PYIOBAHUIO U TIOMENIEHUIO ISl 3AHATHI

JlexuMOHHBIE, TPAKTUYECKUE 3aHATUS (CEMUHAPBI) U CAMOCTOSITEeNIbHAsI paboTa
CTYJCHTOB JI0JKHA MPOBOJIUTHCS B CHEIUATU3UPOBAHHBIX ayAUTOPUIX C KOMILJIEKTOM
MYJIbTUMEIUMHOTO 000PYI0OBaHUS W/WIM JTIOCKOW NJisl 3amuced mMatepuayioB. Yucio
pabounx MeCT B ayAUTOPUM JIOJHKHO OBITh JIOCTATOYHBIM JJIs OOEeCHeueHHUs
WHIUBUTyIbHON PabOThI CTYICHTOB.

8.2 TpeboBaHus K MPOrpaMMHOMY o0ecriedeHHI0

JUiss mpoBeleHHs] JEKUMOHHBIX M MPAKTHYECKUX 3aHATHA CIEUUAIbHOTO

IMporpaMMHOIO oOecreyeHMs JJIA1 OCBOCHUS JUCHHUITIIIMHBI HC Tpe6yeT05I.

9. MeToanuyeckue peKOMEHIAUH JIJII CAMOCTOATEILHO padoThl CTY/IEHTOB

N3ydenne NUCIUIIMHBI OCYLIECTBIISETCS B CTPOTOM COOTBETCTBUU C LIEJIEBOI
YCTAHOBKOM B TECHOM B3aMMOCBSI3M y4eOHBbIM IUTaHOM. OCHOBOM TEOPETHUECKOM
MOATOTOBKU CTYJACHTOB SIBISIIOTCA AyJIWTOPHBIC 3aHSATHS, JICKIHUH, MPAKTUYECKUE
3aHATUA (CEMUHAPBI).

B mnporecce camocTosATenbsHON pabOThl CTYAECHTHI 3aKPEIUISIOT U YIIIyOJISIOT
3HAHMS, MMOJYyYCHHBIE BO BPEMs ayJIUTOPHBIX 3aHSATHH, TOPabAaTHIBAIOT KOHCTICKTHI H
3alUCH, TOTOBATCS K MPOMEKYTOUYHOW aTTECTAILINH, 4 TAKKE CAMOCTOSITEIbHO U3yYatOT
OT/ICJIbHBIE TEMbI YUYEOHOUM MpOrpamMMBl.

Ha 3aHsaTHAX CTYIEHTOB, B TOM YHUCJE MNPEANOJAraloluX MNPAKTUYECKYIO
NeSATEeIbHOCTh, OCYIIECTBIISIETCS 3aKPETUICHHUE TTOJTYUYE€HHBIX, B TOM YHCJIEC U B TIPOIIecCce
CaMOCTOATENbHON paboThl, 3HaHWi. Oco0oe BHUMaHWE OOpamiaeTCs Ha PA3BUTHE
YMEHUN U HABBIKOB YCTAaHOBJICHHS CBSI3H MOJOKEHUM TEOPUH C MpodhecCuoHaATbHOM
NeATEeIbHOCThIO OyAyIIEro crenuanucta B oonactu Bed-TrexHomoruii.

CamocrosiTenpbHass paboTa OCYIIECTBISIETCS WHAWBHIyanbHO. KOHTpONH

CaMOCTOATENbHOM pabOThl OpraHU3yeTcs B IBYX (opMmax:


http://www.knigafund.ru/books/207321

® CAMOKOHTPOJIb U CAMOOLICHKA CTYZEHTA;

® KOHTPOJIb CO CTOPOHBI IPenoaaBaTesei (TEKYLIUN U IPOMEKYTOUHBIN).

Tekymuidi  KOHTPOJNb  OCYUIECTBISETCS  HA  ayJUTOPHBIX  3aHATHSX,
MPOMEKYTOUHBI KOHTPOJb OCYIIECTBIISIETCSI HAa 3a4e€Te B MUCbMEHHOHN (yCTHOM)
dbopwme.

KpurepusiMu OnEHKH pe3yJbTaTOB CaMOCTOSTENIbHOM paboThl CTyJeHTa
SABJISIIOTCSL:

® YpPOBEHb OCBOCHHS CTYACHTOM YYEOHOI0 MaTepuaia;

® YMEHHMS CTYJIEHTa HCHOJIb30BATh TEOPETUUYECKHE 3HAHUS NPU BBIIOIHEHUU
IIPAaKTUYECKUX 3a/1a4;

e c(hopMUPOBAHHOCTH KOMIIETECHIIMIA;

e odopMiIeHHE MaTepralia B COOTBETCTBUH C TPSOOBAHHUSIMU.

10. MeToan4eckue peKOMeHAAIUM JISl TIPenoJaBaTeJis

I. Ilpp DOArOTOBKE K 3aHATHSAM CIEAYyEeT NPEIBAPUTENBHO MPOpadOTaTh
MaTepHall 3aHATHUS, IPEAYCMOTPEB €0 MOAAa4Yy TOUYHO B OTBEJEHHOE JIJIS 3TOTO BpeMs
3aHgaTHs. ClielyeT MOATOTOBUTh HEOOXOJUMBIE MAaTepuagbl — TEOPETUUYECKHE
cBeleHus, 3a1aun u ap. [Ipu npoBeneHnn 3aHATHS CIeAYeT KOHTPOJIMPOBATH MOJAUy
MaTepualia U pelieHue 3aJaHui C y4eTOM y4eOHOTro BPEMEHH, OTBEJIECHHOTO s
3aHSATHSL.

2. [Ipu npoBepke pabOT ¥ OTYETOB CIEAYET YUUTHIBATH HE TOJIBKO MPABUIBHOCTh
BBINIOJIHEHUS 3a/laHUi, HO W ONTUMAJIbHOCTh BBIOPAHHBIX METOJIOB PEIICHMUS,

MPpaBUJIIbBHOCTH BBIIIOJIHCHHA BCCX CI'0 IIAIroOB.



Ipunoosicenue 1

CTpykTypa u coaep:kaHue TUCHUIUINHBI «MaTeMaTHYeCKHe MeTOAbl AHAJIH3A JAHHBIX)
Hanpasaenue noarorosku: 09.03.03 «IIpuxknaanas unGopMaTuKay
IIpoduas noaroroeku Kopnoparusueie nHpopmanuonnsie cucremsl (bakanasp)

Buasbl yueOHoii padoThl,

=3 X . ®opmMmbI
= = 2 BKJIIOYasl CAMOCTOSITEIbHYIO Buabl camocTosTe/IbHOM padoThI arTecTan
No Paznen ;13 g 54 pa60Ty CTYJAEHTOB, CTyJ€HTOB -
> 2 2 U TPYI0eMKOCTh B Yacax
@) T 3
n/Cc | Jas | CPC | KCP | K.P. | KIIL | PI'P | Pepepar | K/p | D 3
Jlexnust «OCHOBBI MaTeMaTHUECKOM
1 6 1-2 2
CTaTUCTHKN
Jlexuus «Pacuer xapakTepuCTHK
2 6 1-2 2
BBIOOPKI
Cemunap «IlepBuunas oOpaboTka
3 pep P 6 | 23 4 2
CTaTUCTHYECKUX JAHHBIX)
Jlexmms «OO0mMEe XapaKTePUCTUKH,
U3MEPEHUs, pacrpeieNeHus
4 DO, paciip ' 6 | 45 2
MOJICINPOBAHHE OJTHOMEPHBIX U
MHOT'OMEPHBIX CITyYailHbIX BETUYMH»
5 Jlexuus «HTEpBabHBIE OLICHKW» 6 4-5 2
Jlexums «Ilapamerpuyeckue
6 | KpuTepUU MPOBEPKHU 6 6-7 2
CTAaTUCTHUUYECKUX THIIOTE3)»
Cemunap «Ilapamerpuueckue
7 | KpUTEpUU IPOBEPKU 6 6-7 4 2
CTaTUCTHYECKUX THIIOTE3)»
Jlexuusa «Henapamerpruueckue
8 | kpuTepuu MPOBEPKU 6 8-9 2
CTAaTUCTHUYECKUX THIIOTE3)»
Cemunap «Henapamerpuueckue
9 P pavETP 6 | 89 4 2
IPOBEPKH CTATUCTHUECKUX HIIOTE3)




Jlekuusa «IIpoBepka CTaTUCTUYECKHUX

10 | rumore3 0 3aKOHAX pacrpeeIICHuUs 10 2 3
CITy4alHBIX BEJIMYNH»
Cemunap «I[IpoBepka craTHyeCKUX

11 p «12poBep 10 4 3
THIIOTE3 O 3aKOHAX PACIIpeICTICHUS
Cemunap «llimanupoBanue

12 P P 11 4 3
skcriepuMenTa. Llenmn u 3amaun.»
Jlexmust «DIeMeHThI

13 | KOppEeIALMOHHOTO 1 12 2 3
PErPEeCCHOHHOTO aHATN3a»
Cemunap «Teopus gpoOHOro

14 p «1EOpHA AP 12 4 3
(aKTOPHOTO IKCTIEPUMEHTA)
Jlexmusa «CinydaliHbple IPOIECChI, HX

15 Y P 13 2 3
XapaKTePUCTHKHU U KiTacCH(DUKAIIHSD
CemuHap «Teopus miaHOB BTOPOTrO

16 p «1eop P 13 4 3
TTOPSIIKAY
Jlexkuus «Koppenaunonsas Teopus

17 U1 «ROpp p 14 2 3
CIIy4aifHOTO TIpoIeccay
Jlexina «CranmoHapHbIE CIIyYaiHbIE

18 P Y 14 2 3
MIPOIIECCHDY
CemuHap «IlmagupoBanue

19 P P 14 4 3
AKCTPEMATILHOTO YKCIIEPUMEHTa»
Jlexuusa «Mozaenu ciyyalHbIX

20 Y 15 2 3
CUTHAJIOB U TIOMEX»
CemuHap «DKCIIEPUMEHT B BeO-

21 P p 15 4 3
AHAITUTHKE)

(Dopma ammecmauuu 16‘17
Bcero 4acoB nmo JUCHUILIMHE 18 36 72




[Tpunoxxenue 2

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOIM ®EJIEPAIINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHIA

«MOCKOBCKHUM HO.JII/ITEXHICIIIECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

Hamnpasnenue moarorosku 09.03.03 [pukiagnas nHpopMaTuka
npoduiib noArotoBku «KoprnopatuBHsle HHOOPMAITMOHHBIE CUCTEMBI)
®opma 00yueHus: ouHast

®OHJ
OLIEHOYHBIX CPE/JICTB

MO JUCHMUILINHE

MaremMaTHYeCKHE METOAbl AHAJIN3A JAHHBIX

Cocras:
1. TIloka3zatenb YpoBHS c()OPMHPOBAHHOCTH KOMIETEHIM .
2. IlepeyeHb OLEHOYHBIX CPEACTB.
3. KOHTpO.]'lLHl)Ie BOIIPOCKI.
4, Tunosoe NMPaKTUY€CKOC 3alaHUC.

Mockaa, 2022 ron



1. TOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUH

«MaTteMaTHyecKre MeTOIbl AaHAJIN3A JAHHBIX)

®I'OC BO 09.03.03 «ITpukaagHast HHHOPMATHKA
npodunb noaroroBkr « KopnopatnBubie HHGOPMAIMOHHBIE CHCTEMbD)

B mporiecce 0CBOCHHUS TaHHOW TUCIHUILIMHBI CTYICHT (POPMHUPYET U JIEMOHCTPUPYET CICAYIOIINE
o0menpogeccuoHAJbHbIE KOMIETEHLHHU:

KoMvmerenuun TexHoJorus .
®opma OLIEHOYHOI 0 Crenenn ypoBHeii ocBoeHHsI
IlepeyeHb KOMIIOHEHTOB (popmuposanns o .
Hupexc Huaexce . cpeacTBa KOMIeTeHIuii
KOMIIeTeHI U

YVK-1 Crnioco0eH OCyIIECTBIATh NVYK-1.1. JlabopaTopHbie paboThI, YO BA30BbIU YPOBEHb:

TIOMCK, KPUTUYECKUI AHanu3upyer 3a1ady, camocTosTeNbHas paboTa II CHOCOOHOCTH BBINOJHATH ITOJy4EHHOE

aHallu3 ¥ CUHTE3 BBIJIETISISE ee Oa30BbIe 3auer 3aJaHue, IPUMEHss OTy4EeHHbIE

nH(pOpPMAIIUHU, IPUMEHSITh
CHCTEMHBIA MOIXOM IS
peIICHUS MOCTaBICHHBIX
3a7a4

COCTaBJISIFOIIUE.
NyK-1.2.

Ocy1ecTBIsSET MOUCK,
KPUTHYECKH OIICHUBATH,
0000111aTh,
CHCTEMaTH3UPOBATh 1
paHXUpOBATh
uHpOpMaIIHIO, TPEOYEMYIO
JUTSI PCIICHHST
MOCTaBJICHHOM 3aJlauu.

3HAHUC W YMEHUS Ha TPaKTHUKE,
BJIAJICTh COOTBETCTBYIOIIUMHU
HWHIUKATOPAMH KOMIICTCHIINH TIPH
BEITIOTHCHUH 33JaHHS.
MPOJABUHYTHIA YPOBEHbD:
CHOCOOHOCTH BBIMOJHSTH
MOJY4EHHOE 33/IaHKE U PelIaTh
CaMOCTOSATEILHO C(HOPMHUPOBAHHBIC
3aa4u, IPUMCHAA MMOJTYUYCHHBIC
3HAaHUC U YMCHHSA Ha ITPAKTUKE.
YBepeHHO BIaeTh
COOTBETCTBYIOIUMH WHIUKATOPAMHU
KOMIICTCHITUH MIPU BBITIOJIHCHUU
3aaHus, KOMOMHHPOBATh MX MEKIY
c000if U ¢ MHAUKATOPaMH APYTHX
KOMIETEHIIUH JJIs1 TOCTHXKCHUS




[IK-1

Crioco6eH BBITTOTHATH
PpaboTHI 10 CO3JAHUIO
(Monudukanum) u
conpoBoxaeHuio UC,
ABTOMAaTU3MPYIOINX
3aJja4l OPraHU3aI[IOHHOTO
ynpaBieHus u Ou3Hec-
MPOIIECCHI

UIIK-1.1. 3uats:
METO0JIOTHIO 1
TCXHOJIOI'UU
MIPOEKTUPOBAHUS
WH(POPMAIMOHHBIX CHCTEM.
HIIK-1.2. YMeTh:
MIPOBOJUTH
CPaBHUTEIFHBIN aHAJIN3 U
Be100op UKT mist permenns
MIPUKIIAJHBIX 327149 U
CO37aHus
WH(POPMALMOHHBIX CHCTEM.
WIIK-1.3. Bnagets:
METOJIOJIOTHEHN U
TEXHOJIOTHEN
MIPOEKTUPOBAHUS
UH(POPMAIIMOHHBIX CHCTEM,
MIPOEKTUPOBAHUS
00eCIeYNBAOIIHX
IIOJICHICTEM.

[1K-4

Crioco6eH npoBOANTH
paboThl IO HHTETPALUH
MIPOrPaMMHBIX MOAYJIeH 1
KOMIIOHEHT U IIPOBEPKY
paboTocniocoGHOCTH
BBIITYCKOB IIPOTPaMMHBIX
MIPOYKTOB

UIIK-4.1. 3uate:

METO/IbI OITHCAHHS
aITOPUTMOB, OCHOBHBIE
a0CTpaKTHBIC THITBI
JIAHHBIX U UX Pealu3allvu.
UIIK-4.2. Ymerts:
pa3pabaThIBaTh aJITOPUTMBI
JUIsL KOHKPETHBIX 3a/1a4,
YUYUTBIBAs PA3IUUKS B
MIPEACTaBICHUN
UHGOPMALIMOHHBIX
00BEKTOB COBPEMEHHBIMHU
Opayzepamu.

IIPOCKTHBIX PE3YJIHTATOB.

**- CokpareHust HopM OLIEHOYHBIX CPEICTB CM. B mpuiioxeHuu 2 k PIT.




2. IEPEYEHb OHEHOYHBIX CPEJICTB

HanmenoBanue [IpencraBnenue
Ne OI[CHOYHOTO Kpatkas xapakrepucruka OLICHOYHOTO
oC cpesicTBa OIIEHOYHOTO CPEJCTBA cpezctBa B POC

CpeacTBO KOHTPOJIS, OpPraHW30BaHHOE
KaKk  Tpe3cHTalus  O0yYarolumcs

Verabiii onpoc /| PE3YIBTATOB  BLITONHEHNS Kypcosoro

MPOEKTa C JIEMOHCTpAIUE HATISIHBIX KonTponbHbie
1 cobecenoBanue,
(yo) MaTCpI/IaHOB U OTBCTOB Ha BOHpOCBI BOHpOCBI
MeJarorn4ecKux paboOTHUKOB

(paboTHUKa) HA TeMy JOKJana, TEME,
mpoGyieMe U T.11.

3. KOHTPOJIBHBIE BOITPOCHI
1. Buapl cnydaitHbIX COOBITHIA.
2. Krnaccrnyeckoe U CTaTUCTHYECKOE ONPEICIICHUS BEPOSTHOCTH IOSIBIICHHUS
coObITusi. OCHOBHBIE (POPMYIIBI KOMOMHATOPUKH.
3. [TpUHIINATI CTATHCTUYECKON YCTONYMBOCTH OTHOCHUTEIIBHBIX YacTOT.

CBs3b 1 pasiIMarue MCKAY KIACCHYCCKHUM U CTATUCTUYICCKUM OIIPCACICHUAMU

BEPOSITHOCTH.
4, ["'eomeTpuyeckoe onpeneneHne BeposTHOCTU. 3a1ada bropdona.
S. AnreOpa coObrtuil. [IoHATHSI CyMMBI M IPOU3BEACHUS COOBITHIM, UX

reoMmerpuyeckas uareprnpetamusi. OCHOBHbBIC 3aKOHBI alNreOpbl COOBITHH.

6. Teopema ci0keHHs BEPOSTHOCTEH JIJI1 HECOBMECTHBIX COOBITUH.
CrnenctBus u3 Hee.

7. TeopeMma ci10keHUs BEPOSTHOCTEH /I COBMECTHBIX COOBITUH.

8. Teopema yMHOKEHUS BEPOATHOCTEN JIJIs1 3aBUCUMBIX U HE3aBUCUMBIX
coObrTuii. [loHsITHE YCIOBHOM BEPOSITHOCTH.

Q. TeopeMa 0 BEpOATHOCTHU MOSIBICHUS XOTSI ObI OJHOT'O COOBITHS.

10. ®opmyna MOTHOU BEPOSATHOCTH.

11. ®opmyna bepuymu.

12. JlokanbHas v UHTErpasibHAas TeopeMbl Jlamnaca.

13. Ompegenenue u TUIBI coy4daiHbIX BennyuH. [loHsATHE 3aKOHA

pacnpeneneHus ciaydyailHol BeIM4uHbl. Psij pacnipeenenus.



14. HurerpanvHas QyHKIUS pacnpeaeneHus BepoaTtHocTeid. OnpeneneHue,
BEPOATHOCTHBIN CMBICII U CBOKCTBA.

15. IInotHOCTh BeposTHOCTEW. OmnpeneneHue, BEPOATHOCTHBIN CMBICT U
CBOWCTBA.

16. Cas3b MexXly MHTETpabHOU (PYHKIIMEHN pacnpeieieHus] BEpOATHOCTEN U
IJIOTHOCTBEO BEPOSTHOCTEM.

17. Omnpenenenue, BEpPOSITHOCTHBIN CMBICI U CBOMCTBA MaTeMaTUYECKOTO
OKHJIaHUA JUIsl TUCKPETHBIX U HEMPEPBIBHBIX CIIyYailHbIX BETUYMH.

18. Ompenenenue, BEpOSTHOCTHBINA CMBICT U CBOMCTBA AUCIIEPCHH.

19. buHOMHANBHBIN 3aKOH pacHpeeIeHUs.

20. Cpennee u HauBEpOSITHEHIIIEE YUCIIA TIOSBICHUNA COOBITHS TTPU
OMHOMUAIILHOM PACTIPEICTICHHUH.

21. 3axon pacnpenaenenus [lyaccona.

22. PaBHOMEpHBI 3aKOH pacipeieNieHUs BEPOSITHOCTEH.

23. TOKa3aTeNIbHBIN 3aKOH pacIpe/iesieHus BEpOsSTHOCTEM.

24. HopmanbHbIH 3aKOH pacipe/ieleHus BeposiTHOCTel. BeposTHOCTH
MOIAIAHUSL  HOPMAJIBHO PACHPEAECICHHON CIIy4YaliHOM BEJIMYMHBI HA ITPOU3BOJIbHBIN
KOHEYHBI UHTEPBA.

25. BeposTHOCTB MOMaIaHus HOPMATBHO PACTIPEICTICHHON CITy9IaifHON
BEJINYMHBI HA UHTEPBAJI, CAMMETPUYHBIM OTHOCUTEIIBHO CPEIHETO 3HAUECHUS.
IIpaBuno tpex curm. Teopema JlsanyHoBsa.

26. IIpenenbHBIC TEOPEMBI TEOPUU BEPOSITHOCTEH.

27. Ilpeamet v OCHOBHBIE 33J]a4l MATEMATHUYECKOW CTATUCTUKH.

28. Ilonstue o BEIOOpOYHOM MeTO/IE. [ 'eHepanbHas  BEIOOpOUHAs
COBOKYITHOCTH.

29.  OcHOBHbIE TIOHATHS MATEMaTUYECKON CTATUCTUKY (BapUALIMOHHBIN PsiJI,
9acTOTa, OTHOCUTENbHAS YacTOTa, CTATUCTHUECKOE PaCIpeIe]ICHHE BEIOOPKH).

30. Dwmnupudeckas GyHKIMS pacrpeaesieHus BBIOOPKHU U €€ CBOWMCTBA.

31. TloauroH 4acToT M NOJIUTOH OTHOCUTENIbHBIX YaCTOT.

32. T'mcTorpamma 4acTOT U OTHOCHUTEIHHBIX YaCTOT.



33. TodyeuHble OIIEHKU TApaMETPOB pacupenencHus. TpedoBaHus K
OLICHKaM.

34. Bribopounas cpeanssi. CBOWCTBO YCTOMYHMBOCTH BHIOOPOYHBIX CPEAHHX.

35. BpiOopouHas u ucipaBiICHHAS TUCTICPCHH.

36. HHrtepBanbHbIe OLICHKHU. JOBEpUTENbHBIM UHTEPBAJ U 1OBEPUTEIbHAS
BEPOSITHOCTh. [IOHATHE TOUHOCTH OLIEHKHU.

37. TloctpoeHue TOBEPUTEIBHOTO MHTEPBAja JJisl OIICHKU FreHEpaTbHON
CpeIHEe! MPU U3BECTHOM CPEAHEM KBAIPATUUECKOM OTKJIOHEHUHU.

38. IloctpoeHue MOBEPUTEIBHOTO UHTEPBAJA IS OIEHKH TeHEePAITbHON
CpEeIHEN PU HE U3BECTHOM CPEIHEM KBAIPATUYECKOM OTKJIOHeHUHU. Ciiydail Manon
BbIOOpKHU. Pacnipenenenne CThIo€HTA.

39. VYmpoieHHbIE METOJIbI pacyeTa CTATUCTHUYECKUX XapaKTEPUCTHK
BBIOOPKHU. Y CIIOBHBIE BApUAHTHI. MeTo MpOU3BEICHUM.

40. Kputepuu cornacus. Y pOBeHb 3HAYUMOCTH.

41. Kpurepuii [Iupcona.

42. KoppensiuoHHas U perpecCUOHHAs 3aBUCHMOCTH.

43. VYpaBHEHHE BRIOOPOYHOM PErpecCuu.

44.  BpIOOpOUHBIN KO3PHULIUEHT perpeccumu.

45.  Bp10opouHbIil KO3PHUITUESHT KOPPEISAIINH.

46. Casi3b MEXIYy BHIOOPOYHBIMU KOA(DPHUITMEHTAMU PETPECCUH KOPPETSAIUU.

4. TUITIOBOE 3AJIAHUE
JIns kaxxioro BapraHTa Tpedyercs:
1. [TpencTaBUTh ONBITHBIC JaHHBIC B CIPYNIIMPOBAHHOM BHJIE, pa30uB Ha K

PaBHOOTCTOAIMUX YaCTHIHBIX HHTCPBAJIOB.

2. Haiitn sMnupudeckyio (QYyHKIUIO pacrpeiesieHuss U TOCTPOUTH €€
rpaduk.

3. [TocTpouTh MOJIUTOH U TUCTOTPAMMY OTHOCUTEIIHHBIX YaCTOT.

4, Bbrunciuth METOJOM  MPOU3BEACHHM UHWCIOBBIE XapaKTEPUCTHKU

BBIOOPKH: BBIOOPOUYHYIO CPEJIHIOIO, BBIOOPOYHYIO M HCHPABICHHYIO AUCHEPCHUH,



BBIOOPOUYHOE Cpe/lHee KBaAPAaTUYECKOE OTKIOHEHHE, KOd(DPUITMEHTh aCUMMETPUU U
JKCIIECCA.

o. HailTu  TOyeuyHble OLEHKH MapaMeTpOB HOPMAJIbHOIO  3aKOHA
pacrpeelieHns U INIOTHOCTh BepostHocTel f(X).

6. [IpoBepuTh, corjacyercss JiM MPUHUMAEMasl THUIOTE3a O HOPMAIbHOM
pacupeiesieHud TEeHEPAIbHOM COBOKYIHOCTH C HSMIIMPUYECKUM PACIpEICIICHUEM
BBIOOPKH, UCTIONB3Ys KpuTepun [Iupcona u Konmoroposa (mpu ypoBHSIX 3HAUMMOCTH
0,05; 0,01).

1. HaiiTu wuHTEepBaJbHBIE OLIEHKM [apaMETPOB HOPMAJIIBHOTO 3aKOHA

pacnpeaeneHusi, IpUHAB JOBEPUTEIIbHYIO BEpOSATHOCTL ¥ = 0,95 1 0,99.
3ananue
Pe3ynbTaThl perucTtpanuM  CpeIHETO BPEMEHM TIOCEIIeHUsi BeO-caiiTa

IMpCACTABJICHBI B BUJIC BAPUAITMOHHOI'O psAIa B Ta6JII/IHC

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 359 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 35,1 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0




