MuHucTepeTBO npocBenienus Poccuiickoit Penepannu
deepanbHOe rocy1apeTBEHHOE Oro/KeTHOE 00pa3oBaTe/IbHOE YUPEKACHHE
BhICIIEr0 0Opa3oBaHUs
« YV IbSHOBCKHII rOCY1apCTBEHHBIH Ne1aroru4ecKuii yHHBEpCUTET
umenu M.H. YnpsgHoBa»

(®I'BOY BO «Yal'TIY um. U.H. YibsHoBa»)

®akybTeT GUINKO-MATEMATHIECKOr0 H TEXHOIOTHYECKOro 00pa3oBaHys
Kadenpa BbICIIeH MaTeMaTHKH

VTBEPX/AIO
[TpopexT@p 1o yuebHo-

METO/IbIl MATEMATUYECKON OBPABOTKHM JAHHBIX

IIporpamma y4eGHO# AUCLMILTAHBI MOYJIs y4e6HO-HCCIIe]0BATENIBCKOH U
IIPOEKTHOH IesTeIbHOCTH

OCHOBHOI#1 podeccuoHanbHON 006pa30BaTeIbHON MPOrPAMMBI BBICILIETO
06pa3oBaHusi — porpaMMel GakanaBpuara 110 HalpaBJIeHHUIO MOATOTOBKH
44.03.05 Tlenaroruyeckoe o6pasoBanue (¢ ABYMs MPOGHIAMHU MOATOTOBKH)

HanpaBJIeHHOCTh (MPOduIL) 06pa3oBaTeIbHOH MPOrPaMMBI
«VIHOCTpaHHbIH (HeMelLKuii) A3biK. IHOCTpaHHBbIH ( AHTJIMUCKUH ) SI3BIK)

(ounasi hbopma 0Oy4yeHus)

Cocrasutens: Makeesa O.B.,
JOLIEHT Kadepbl BbICIICH MaTEMATHKH

PaccMOTpeHO M OHOOpeHO Ha 3acelaHMH Y4eHOro  coBeTa dbaxyabrera
MHOCTPAHHBIX A3bIKOB, IPOTOKOJI OT 26 » Mast 2022 1. Ne 6

JOKYMEHT MOAMUCAH VYV 1bsiHOBCK, 2022
SMEKTPOHHOW MOAMUCHIO

Ceptudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy
DencreuteneH: ¢ 19.07.2021 po 19.07.2022




MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummmaa «MeTobl MaTeMaTHYeCKoi 00pabOTKH JaHHBIX» OTHOCUTCS K 00sI3aTEIIbHOM
gactu bimoka 1. Jlucuummuael  (Moxynu) Moayns yd4eOHO-HCCIIeIOBATEILCKOW M MPOEKTHOU
NESATeNbHOCTH Y4eOHOTrO IUIaHa OCHOBHOW MNpO(ecCHOHATBLHONW 00pa3oBaTeNbHON MpPOTrpaMMBI
BBICIIIETO 00pa30BaHUs — NIPOrpaMMbl OakajdaBpuaTa IO HampaBiieHHt0 moarotoBku 44.03.05
[lenarornueckoe obpazoBanue (C AByMS MPOGWIAMHU MOATOTOBKH), HANPABICHHOCTH (TPOQUIB)
obpasoBaTenbHON IporpaMMbl «HOCTpaHHBINA (HEMEIKHUI) A3bIK. IHOCTpaHHBIN (QHTIIMHCKHUIA)
S3BIK», OUHOU (POPMBI OOYUCHHSI.

[Ipouiecc ocBOeHHS MUCUUIUIMHBI 0Oa3upyeTcss Ha 3HAHMSIX, YMEHHSIX M HaBBIKaX,
PUOOPETEHHBIX MPU N3YUYECHUH YIEOHBIX IPEAMETOB 00111€00pa30BaTEeIbHOM IIKOJIBI: MATEMATHKA,
anredpa, B TOM YUCIIE OCHOBBI TEOPUU BEPOATHOCTEH U MaTeMaTHUYE€CKON CTAaTUCTUKH; T€OMETPUS;
Hayajla MaTEMAaTUYECKOT0 aHAIN3a.

Pe3ynbTartel OCBOGHHS AUCUUIUIMHBI HEOOXOIUMBI JJIi MPOXOXKACHUs MpakTuk Hayuno-
uccieioBaTenbCcKas pabora oOs3arenbHoi  yactu  broka 2. Ilpaktuku  Mopynsa — ydueOHO-
UCCIIEIOBATEeNbCKAass W TPOEKTHAS JEATEIbHOCTh; A BBIMOIHEHWs W 3allUThl BBITYCKHOM
KBaJTM(UKAIIMOHHOK paboTsl biioka 3. 'ocynapcTBeHHass HTOTOBAst aTTECTAIHS.

1. Ilepeyenb MIaHMpPYeMBIX Ppe3yJbTaTOB 00y4eHuss (00pa3oBaTeIbHBIX
pe3yJbTaTOB) M0 TUCHHUILUIUHE

Heabio ocBoeHus nucuuIuiMHbl «MeTopl MaTeMaTHUECKON 00pabOTKK JaHHBIX» SIBISIETCS
MOJrOTOBKa OakajmaBpa K MNpo(ecCHOHAIBHONW JeATeNbHOCTH Yy4uuTels o0pa3oBaTelbHOMN
opranuzanuu. JlUCUMIUIMHA TpeAHa3HA4YeHA JaTh OyAYIIUM YYHUTEISIM MPO(HECCHOHAIBHYIO
(TeopeTHUYeCKyl0 M MPAKTUYECKYI0) TOATOTOBKY, CBSA3aHHYIO ¢ (DOPMUPOBAHHEM OIbITA
cnenn(UIeckoil MaTeMaTHYECKOW JEeSATEIbHOCTH, HANpaBIECHHOH Ha pelIeHHe Hay4HO-
HCCIIEI0BATENIbCKUX U SKCIIEPUMEHTANIBHBIX 3a/1a4 B PO ecCHOHAIbHOU cdepe.

3agavell OCBOEGHMSI JWUCLUUIUIMHBI SIBJISI€TCS. 3HAKOMCTBO C TUIWYHBIMU METOJaMU U
npUeMaMH  CTPYKTYPUPOBAaHUST M  CTaTUCTMYECKOH OOpabOTKM  JaHHBIX, D3JIEMEHTaMH
MaTeMaTHYECKOr0 MOJIEINPOBAHUS SIBJICHUHN U IPOIIECCOB; PA3BUTHE IIPEACTABICHHUM O CYIIIHOCTH
MaTeMaTUYeCKOro METOJa IO3HAHUs JIEHUCTBUTEIBHOCTH U BO3MOXHOCTSX €ro IPUMEHEHHS B
€CTECTBEHHBIX M TYMAHHUTapHBIX HAayKax, B IICHXOJIOIO-IIEJarOTUYECKUX HCCIENOBAHUAX, B
OpraHU3aIMOHHO-YIIPABIEHUYECKOH cepe M Ipyrux objacTax NesTeNbHOCTH; (opMUpOBaHHUE y
CTYJCHTOB HAy4YyHOTO CTWJS MBbIIUIEHUS, Oa30BbIX HABBIKOB AaHAJIUTUYECKON JeATEIBbHOCTH,
JIOTHYECKUX U KOMOMHATOPHBIX CHOCOOHOCTEH; (QopMHpOBaHHME M Ppa3BUTHE KOMIIETEHLUH
OyAyuiero yu4uTelns, CBA3aHHBIX C T[PUMEHEHHUEM MAaTeMaTUYeCKUX METOJ0B 00paboTKu
uHpopManuu B Mpo(ecCHOHANBHOM, B TOM YHCIIE UCCIEeI0BATENbCKON 1€ATEIbHOCTH.

B pesynbraTe ocBOEHHUS CoJep)KaHUs AUCUUILIUHBI «MeToabl MaTeMaTnyecko o0paboTku
JAHHBIX» O00yYaroIMNCS JTOJKEH OBJAJETh CIEAYIOIIMMHU pe3ylbTaTaMu oOydeHus (B Tabiuie
IIPEJCTAaBICHO COOTHECEHHE O0pa30BaTeIbHBIX pPE3YIbTaTOB OOydYEHHs] 10 JUCLUIUIMHE C
MHIUKATOPaMH JOCTH)KEHUS! KOMIIETEHLIUH ):

Komnerenus u O06pa3zoBarenbHble Pe3yIbTaThl JUCIUIUINHBI

VWHJUKATOPBI €€ (aTansl popmMHUpoOBaHUS IUCHUTUIMHBI)

JOCTUXKEHUS B

3HAeT yMeeT BJIa/I€ET
JUCITUIUINHE

YK-1. Cnocoben OP-1. 3naer o OP-2. Ymeer onpenensars u
OCYILIECTBIISATH TIOUCK, BO3MOXKHOCTH HCIIOJIb30BaTh
KPUTHYECKHUI aHAIIN3 U pUMEHEeHHs 6a30BbIX BO3MO>KHOCTH IIPUMEHEHUS
CUHTE3 UH(pOpMaIIH, MaTeMaTHYeCKHUX 0a30BbIX MaTEMaTUYECKUX
PUMEHSTh CUCTEMHBIH KOHCTPYKIUHN AJIs1 KOHCTPYKIHUHN JJIs1




MOAXOJT AJIsl PelIeHus
MOCTaBJIECHHBIX 3a/1a4.
VYK 1.1 — Ananuzupyet
3a/1a4uy, BBIJEISS ATAIbI
ee pelIeHusl, 1eicTBUs
10 PELICHHUIO 3aJaUH.

VK 1.2 — Haxonur,
KPUTUYECKU
aHaAJIM3UPYET U BBIOMpaeT
nH(pOpMaIHIO,
HEOOXOUMYIO JIJIS
peLIEHHS TOCTAaBJICHHOMN
3a/1a4i.

VK 1.3. — PaccmarpuBaer
pa3IuYHbIC BAPUAHTHI
pelieHus 3aj1auu,
OLICHHBAET UX
MIPEUMYILECTBA U PUCKH.

dbopmanuzanuu u
MIPEICTaBICHHUS
uHpopmaruu

OP-3. 3naer o
BO3MOYKHOCTH
IPUMEHEHUS
MaTeMaTHYECKUX
CTPYKTYp IJIsl ONIACAHMS
uHpOpMaLUU HA
(bopMaIbHOM SI3bIKE
MaTeMaTHKH

OP-5. 3naer o
BO3MOYKHOCTH
MIPUMCHECHUS
MaTeMaTHYECKUX
CTPYKTYp ISt
WCCJICIOBAHHUSI
uH(popManuu Ha
(hopMaIbHOM $SI3BIKE
MaTeMaTHKU

OP-7. 3naer o
BO3MO>KHOCTH
IPUMEHEHUS
MaTeMaTUYECKUX MOJAENIEH
JUTSL UCCIIeIOBAaHUS
JETCPMUHUPOBAHHBIX
MIPOIIECCOB (SIBICHUIT) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKH

OP-9. 3naer o
BO3MOYKHOCTH
MPUMEHEHUS
MaTeMaTUYECKUX MOJENIE
JUTSL UCCTIeIOBAHUS
CTOXACTHYCCKHUX
MIPOIIECCOB (SIBICHUIT) Ha
(hopMaTbHOM SI3BIKE

dbopmanuzanuu u
MIPEICTaBICHHUS
uHpopmaruu

OP-4. Ymeer onpenensars u
HCIOJIb30BaTh
BO3MOKHOCTH TPUMEHEHUS
MaTEeMaTUYeCKUX CTPYKTYP
IIJIsSI OTIMCaHUS
uHpOpMauU Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKU

OP-6. YmMeer onpenensits u
UCIOJIb30BaTh
BO3MOYKHOCTH ITPUMEHEHHS
MaTeMaTHYECKUX CTPYKTYP
JUTSL UCCIIEI0BAaHUS
nH(popManuu Ha
(bopMaIbHOM SI3bIKE
MaTeMaTHKH

OP-8. YMmeer onpenensars u
HCI0JIL30BaTh
BO3MOKHOCTH TIPUMECHEHUS
MaTEeMaTHYCCKUX MOACIICH
IIUIS MCCIIEIOBAHUS
JIETEPMUHUPOBAHHBIX
MIPOLIECCOB (SIBIEHUIT) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTHUKU

OP-10. YMmeer onpenensath
Y MCTIOJIb30BATh
BO3MO>XHOCTH TIPUMEHEHHS
MaTeMaTUYECKUX MOJENEH
JUTSL UCCTIeIOBAHUS
CTOXAaCTUYECKUX
MIPOLIECCOB (SIBIEHUIT) Ha
(hopMaTbHOM SI3BIKE

MaTeMaTUKU MaTeMaTUKU
OIIK-9 Cnocoben OP-11. 3naer o OP-12. Ymeer onpenensrthb
MOHUMATh TTPHHIHIIBI BO3MOYKHOCTH Y HCIOJIb30BaTh

pa6OTLI COBPEMECHHBIX HCIIOJIB30BaHUs BO3MOXHOCTH ITPUMEHCHU A

MH()OPMAIMOHHBIX
TEXHOJIOTHH U
MCIONIb30BaTh UX IS
pelIeHus 3a,1a4q
npodeccnoHanbHOM
JESATSIILHOCTH.

HPOrPaMMHBIX CPEJICTB IS
Tpe/ICTaBJICHHS U
00paboTkn
KOJINYECTBEHHON
uH(popMaLH

IIPOTPaAaMMHBIX CPEACTB IS
NpeCTaBICHUS U
00paboTku
KOJIMYECTBEHHOMN
uHpopMauu




OIIK-9.1. BeiOupaer
COBpEMEHHBIC
WH(POPMAIMOHHBIC
TEXHOJIOTHH U
POrpaMMHBIE CPEJICTBA,
B TOM YHCIIC
OTEYECTBEHHOTO
MIPOU3BOJICTBA, [T
peleHus 3a1a49
npodeccnoHaTbEHOMI
JEeSITeTbHOCTH.
OIIK-9.2.
JeMoHcTpUpyeT
CIIOCOOHOCTH
UCIIOJIB30BaTh U (POBHIC
PECYPCHI AJIsl peIICHUs
3a1a4
npodeccnoHaTbHOM
NESTCIILHOCTH.

OP-13. 3naer o
BO3MOYKHOCTH
VCTIOJIb30BAHUS
HPOTrPaMMHBIX CPEICTB JUIS
HIOCTPOCHHS U
UCCIICIOBAHUS
MaTeMaTHYEeCKUX MOJIEIeH
HPOLIECCOB B paMKax
pereHus
npodecCHOHATIBHBIX 33124

OP-14. Ymeer onpenensarts 1
HCIIOJIB30BaTh BO3MOKHOCTH
HCITOJIb30BaHMS
MIPOTrPaMMHBIX CPEICTB ISt
MOCTPOCHUSI U UCCIIEIOBAHUS
MaTEeMaTHYECKIX MOJICIICH
MIPOIIECCOB B PaMKax
peleHus
podeCCHOHATTBHBIX 3149

2. O0beM TMCHMIIMHBI B 32YeTHBIX €IUHUIAX C YKa3aHHeM KOJUYEeCTBA aKaJAeMHYECKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4ammmxcs ¢ npemnogasaresemM (1o
BH/aM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEIbHYI0 padoTy 00yUYarouuxcst

VYueOuble 3aHATHS
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3. CoaepxaHue TUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3jiejiaM) ¢ YKa3aHUeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKAleMHUYECKUX YACOB U BU/A0B y4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECMBA AKAOEMUUECKUX UACO8 U
6UO008 YUeOHBIX 3aHAMUTL

KomgecTBo yacoB 1o ¢goopMam opraHu3arum
o0yJeHus
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1 MareMaTHueCKue KOHCTPYKIIMH U 6 8 20
' JETEPMUHUPOBAHHBIC MOJICITU
CroxacTu4eckue MOJIeNu U
2. CTaTUCTUYECKass 00paboTKa 6 8 — 20
nHbOopMau
Maremarnueckast 00paboTka
3. b 6 14 - 20
PE3yIIbTaTOB SKCIICPUMEHTOB
Htoro 18 30 — 60

3.2. Kpamkoe onucanue cooepircanusn mem (pazoenos) OUCUUnIuUHbl
Pasznen 1. MaremaTnyecKkue KOHCTPYKIHMH M IeTEPMHUHUPOBAHHbIE MO/IeJIN

MaremaTuyecknue CTpyKTYpBI

[Ipouenypa cuera W mporenypa HU3MEpPEHHs KakK MPOCTEHIINE Clydyau IOCTPOEHUs
MaTeMaTH4ecKoi Monenu oObekTa. HaTypanbHble ymcia; 1eble Yuclia; paldoHalbHbIE YHCa;
NeCTBUTENbHBIE YHCIIa Kak O0ECKOHEUHBIE JeCSITUUHbIE APOOH. AHAIUTUYECKOE U TEOMETPUUECKOE
npejcTaBieHue JaHHbIX. OmnucaHue OO0bEeKTa TOYKOM Ha YHUCIOBOM MpPSIMOH, HECKOJIbKUMHU
YHUCJIOBBIMU MapaMeTpaMH (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM). Marpuibsl H
BeKTOphl. Cucrembl KoopauHaT. COBOKYIMHOCTH OOBEKTOB (MHOXKECTBA), CIOCOOBI MX 3aJaHus U
BU/IbI; IIyCTOE M YHUBEpCAIbHOE MHOXKECTBO. Oniepalinu HaJ MHOKeCTBaMu. bruHapHbIe OTHOIIEHUS
Ha MHOXeCTBaXx M MX CBoilcTBa (pedIeKCUBHOCTb, CHMMETPHUYHOCTh, TPAaH3UTHUBHOCTD,
AHTUCUMMETPUYHOCTh). OTHOIIEHHE BKJIIOYEHMS, OTHOILIEHUE SKBHBAJIEHTHOCTH, OTHOLIEHHE
nopsiaka. OToOpaskeHHs MHOXKECTB M WX BHIbL, (QyHKIMH. Mepa MHOXeCTBa Kak (QyHKIus,
n3MepeHue MHoxecTB. lloHATHE O pa3MepHOCTH MaTeMaTHYeCKOro OOBEKTa M IMPOCTpPaHCTBa
00beKTOB. MeTpuka Kak (DyHKIHMS, paccTosHHEe MexIy oObekramu. IIoHsATHE O MeTpHYecKuX
MIPOCTPAHCTBAX

JleTepMUHUPOBAaHHBIE MATEMATHICCKHE MOJISITN

Wnes mMareMaTHYeCKOro MOJAEIMPOBAHUS U €ro el (AeCKPUITUBHBIEC, ONTUMHU3AIUOHHBIE,
yIpaBieHYEeCKHE MOJIEINN). DTarbl HOCTPOCHUS U UCCIIEJIOBAHUSI MaTEMaTHYeCKOW MOIeTH (BBIOOD
MEPEMEHHBIX U UX 0003HAUEHHH, OMHMCaHUE MEePEeMEHHBIX, (OPMYIMPOBAHUE 3a/1a4d Ha SI3bIKE
MaTeMaTHUKH, PEIICHUE 3a/lauu, UHTEpIpeTaIus pe3ynbTaToB). Onucanne o0bekTa (mporecca) ¢
MIOMOIIIBIO YMCIIOBOU IOCHeA0BaTeIbHOCTH. [Ipumep muckpeTHOW Mozaenu (Hampumep, 3ajaada o




Pa3MHOXKEHHUU KPOJIHMKOB, MPUBOASAIIASA K mociiefoBareabHocTH Dubonauun). CrocoObl 3a1aHust
YHCIIOBOU MIOCJICIOBATEIILHOCTH. CBoiicTBa MPOIIECCOB Hu CBOMCTBA YHCIOBBIX
MoCIe0BaTeIbHOCTEH (MOHOTOHHOCTh, OTPAHUYCHHOCTh, IUKIUYHOCTH). OmmcaHue oObeKTa
(mporiecca) ¢ momolIbio uncaoBoi ¢pyHkiun. [Ipumep HenpepbIBHOM Moenu (Harpumep, 3ajada o
IIOMIaAu KPyroBoro cekropa). CrocoOs! 3amanust yucioBoi ¢yHKiuu. CBOHCTBA MPOIIECCOB U
CBOMCTBA 4YHMCIOBBIX (YHKIUH (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTH/HEYETHOCTD,
NepruoInYHOCTD). [loHsATHE 0 OECKOHEYHO OOIBIINX/OECKOHEYHO MANIBIX (DYHKIMSIX, O CPaBHEHHH
ckopocTH pocta pyHkuuid. ConocraBieHrue 0COOEHHOCTEH TUCKPETHON M HETPEPHIBHOM MOeNn
OJTHOTO TIporiecca (Harmpumep, 3a1a4a 00 H3HOCE 000PYAOBAHHS).

OnTuMHU3AIIMOHHBIC MATEMATUYECKUE MO

[lonsiTe o nuHelHOM mnporpammupoBanuu. [IpousBoaHas (GYHKIMH KaK HHCTPYMEHT
ONTUMM3ALMOHHOIO aHainu3a. [lpumep OIHONApaMETPUUYECKOM ONTHUMHU3ALMOHHON MOJEIU
(Hampumep, uzonepumeTpudeckas 3anada). [Ipumep aByxmapaMeTpUyecKOd ONTHMH3AIMOHHOMN
Mojenu (HampuMep, METOJ HAWMEHBIIUX KBagpaToB M €ro INpPHUMEHEHHWE K 3amade o0
anMpPOKCUMAIIUU JTUHEHHOHN (YHKIIMEH; BBIBOJI YpaBHEHUS MIPSAMO JIMHUM ITAPHON PETPECCHM ).

Paznen 2. CroxacTuyeckue MOe/IM U CTATHCTHYECKAsA 00padoTka mHpoOpMaAIUn

CroxacTu4yeckre MareMaTH4eCKHe MOIEIN

JlerepMUHUpPOBaHHbIE W Cly4dailHble mnporecchl. Heonmpeaen€éHHOCTh B MaTEMaTHYECKHUX
Mozensax. OnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIEe, HEBO3MOXKHBIE, CITydaifHble COOBITHSA. BEpOsITHOCTD CitydaifHOTO COOBITHS KaK Mepa
BO3MOXXHOCTH €r0 HacTyIJICHUs. JIMCKPETHBIE U KOHTHHYAJIbHBIE ITPOCTPAHCTBA HJIEMEHTapHBIX
coObITHII. MaTemaTnieckass MOJICb CIyYaiHBIX COOBITHH ¢ KOHEYHBIM / OECKOHEYHBIM YHCIIOM
PaBHOBO3MOXHBIX HCXOJOB (KOMOMHATOpPHOE / TeOMETPUYECKOE ONpEENCHUE BEPOSTHOCTH).
OneHka BEpOSITHOCTH COOBITHS 10 €0 YacTOTE B AKCHEPUMEHTE (CTaTUCTUYECKOE OIpeNeeHHE
BEPOSATHOCTH). MoJenupoBaHue JUCKPETHBIX Cly4dalHbIX BenuuuH. [loHsATHE O 3aKoHe
pacipeneneHns BEpOATHOCTEN U YUCIIOBBIX XapaKTEPUCTUKAX JUCKPETHOM CIIy4aliHOW BEJIMYHHBI.
MopenupoBaHue HENPEPBIBHBIX CIIy4alHBIX BeIW4YuH. [IoHATHE O IUIOTHOCTH paclupenencHus
BEPOSITHOCTEM M YMCIIOBBIX XapAaKTEPUCTHKAX HENPEPBIBHOM CIydallHOM BeNWYMHBL. [Iprmepbl
pacripesielleHuil HeMpPepbIBHBIX CIyYalHbIX BEJTMYUH (pPaBHOMEPHOE paclpeesieHie, HOpMalbHOe
pacnpezielieHue, pachnpeselieHne «XH-KBaapaT», pactpeneieHre CTblOJIeHTa, pachpeiesieHue
®umiepa).

Bri6opounblii MeTos

3ajayn MaTeMaTU4YeCKON CTaTUCTUKHU, CBSI3b U PA3JIMUMe C TeopHel BeposiTHOCTel. Ob0mue
CBeleHUsI O BBIOOpOYHOM MeToje. CTaTUCTUYEeCKHE IaHHbIe: T'eHepajibHas COBOKYMHOCTb U
BBIOOpPKA, 3aBHCHMBbIE U HE3aBUCUMBbIE BBIOOPKH; EPBUYHAsA 00pabOTKa JaHHBIX (PaHKUPOBaHUE,
IPYNIHUPOBKA, IOCTPOEHUE BAPUALMOHHOTO psifa). JMcKpeTHble M HHTEpBaIbHbIE BapHallMOHHBIE
pAdbl, MEpexoJ OT HHTEPBAJBHOTO psiia K JUCKPETHOMY. ['eomeTpuueckoe IpeacTaBiieHue
CTaTUCTUYECKUX JIaHHBIX: IIOJINTOH, THUCTOIpPaMMa, JICNIECTKOBBIE W KPYTOBBIE JUArpaMMBbl;
BO3MOXXHOCTH NpuMeHeHus Excel s Bu3yanuszanuu JaHHBIX.

CratucTuyeckoe OLIEHUBAHNE

IlepBruuHbIe OnucaTeIbHbIE CTATUCTUKH: MEPHI MOJ0XKEHUs (MEephl LIEHTPAIbHOIN TeHICHIIUU
Y KBaHTWJIM paclpeesieHus1) U Mepbl H3MEHYMBOCTH. Y CpeIHEHUE TaHHBIX (CpeaHss BBIOOpOUHas,
MoJia ¥ MeaiaHa BeIOOpKH). KBanTuim pacnpenenenus (MpoLeHTWIN, KBapTuin). Mepsl pazdpoca
JNaHHBIX (pa3Max BBIOOPKM, JAMUCIIEPCHS U CpelHEe KBaJpaTUYHOE OTKIOHEHHE, ACHMMETpHs,
skcrecc). Maes cTaTuCTUUECKOro OleHHWBaHUS. TOYHOCTh W HAAEKHOCTh OLEHKU. ToueuHble U
MHTEpBAJIbHbIE OIICHKM IapaMeTpoB pacmpeneieHus. BpiOopouHass cpeaHsisi U BbIOOpOYHAs
JUCIEPCUSl KAaK TOYEYHBbIC OLCHKM TIE€HEPAIbHON CpeJHEd M TE€HEPaIbHOM [UCIIEPCUMU.




JloBepUTebHbIE HHTEPBAJIBI 17151 OLICHKHM MAaTEMaTUYECKOTO OKUJAaHUS U CPEHEr0 KBaAPATUYHOTO
OTKJIOHEHHSI HOPMAJbHOTO pacmhpeneneHus. Bo3moxknoctu npumenenusi Excel ans momydenus
XapaKTEPUCTUK BHIOOPOUHBIX JTAHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensius u perpeccusi BeIU4YUH

Bunapl cBsazeir mexny BenmuunHamu. [loHsTHE O (GYHKIMOHAIBHOHM, CTATUCTUYECKOH H
KOPPEJIALIMOHHONW 3aBUCUMOCTH. 3aJaud KOppEJSIUOHHOrO aHanuza. KoppensiuoHHas CBs3b
MEX1y BEJIMYMHAMHU U e€ MoKa3aTenu (Ccuja, HalpaBlieHue, Ha&KHOCTh); BUJIbI CBSI3U (JIMHEIHAs /
HEeJMHEWHAs, MOJIOKUTeNbHas / orpunarensHas). KoaddummueHt koppensimumu Kak MMOKa3aTrelb
TECHOTHI U HaIpaBJICHUs CBsI3H, ero cBoiicTBa. Koadduiment panrosoit koppensuuu Crnupmena /
Kennanna, xoaddumnuent koppensuuu [Tupcona. 3agaunm perpecCHOHHOTO aHanu3a. Y CIOBHBIC
CpeIHue U BHIOOPOYHOE ypaBHeHHE perpeccuu. IlocTpoeHue mpsmMoiil JIMHUU MAapHON perpeccuu
METOJIOM HaMMEHBIINX KBAApaTOB. [IOHATHE O HENTMHEWHOW PErPECCUU.

IIpoBepka CTaTUCTUYECKUX THIIOTES

M3MepeHus U MIKaJlbl B HAYYHBIX UCCIIEI0BaHUAX (HOMUHATHBHASL, PAHIOBasi, HHTEpBaJIbHa,
abcomoTHas mkana). ['MmoTe3sl HaydyHbIe W CTaTUCTHYEeCKHe. Mies mpoBEepKH CTaTHCTUYECKON
TUIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAUMMOCTH. CTaTUCTUUECKUN KPUTEPUM M YUCIIO CTENEHEN
cB00obI. [IpoBepka runoTe3 ¢ NOMOIIbIO CTATUCTUYECKUX KpUTepreB. CTaTUCTUYECKOE PEIICHUE
U BepOsATHOCTh omMOKku. HampaBrneHHble W HeHanpaBlieHHbIE albTepHATHBBI. ConepkaTesibHas
HMHTEpIIPETALMs CTATUCTUYECKOTO PEIICHHUS.

[lonsaTie O mapaMeTpUYecKMX W HenmapaMeTpUYecKHX Kputepusax. Kpurepuum pasnuuuil.
Henapamerpruueckue KpUTEpUHM Ui CBSI3HBIX BBIOOpPOK (Kpurepuil 3HakoB G, T-kpurepuit
Bunkokcona). Henapamerpuueckue KpuTepuu JUlsl HECBA3HBIX BbIOOpok (U-kpurepuit MaHHa-
Yutnu). Kpurepum cornacus pacnpenenenuil. Hemapamerpuueckue Kputepusi corjiacus
pacnipenenenuii  («xu-kBagpat» kputepuidt Ilupcona, kpurepuii ®umepa). IIpumepst
[IapaMEeTPUYECKUX KPUTEPUEB pPa3IM4YUi: CPAaBHEHHME CPEIHUX 3HAYCHHM JABYX T'€HEPAIbHBIX
COBOKYTIHOCTEH MPU U3BECTHBIX U HEM3BECTHBIX, HO PaBHBIX AUCIIEPCUsX (HE3aBUCUMBIE BEIOOPKH).

4. TlepeyeHb YyueOHO-METOAMYECKOr0 oOecredyeHUs] /sl CAMOCTOAITEJILHOW PadoThl
o0y4yarouuxcst Mo JUCHHUIJINHE

CamocrosTenbHas paboTa CTYAEHTOB SBJIsSIETCS 0cO00H (GopMoil opraHmzanuu yueOHOTo
mpolecca, MpeAcTaBisiomas co0ol IJIaHMPYEeMYlO, I03HAaBaTE€IbHO, OPraHU3alMOHHO W
METOJIMYECKH HAIPABIIAEMYIO [EATENBHOCTh CTYJIEHTOB, OPUEHTHUPOBAHHYIO Ha JOCTHKCHHE
KOHKPETHOTO  pe3ylbTara, OCYHIECTBIAeMYI0 0e3 mpsAMOH IOMOIIM  IpernoaaBaTess.
CamocrosaTenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4YacThi0 yueOHOH paboThl U HMeeT
LEeNbI0 3aKpEeIIeHue M YIIIyOJIeHHWE IMOJIyYEHHBIX 3HAaHMM M HaBBIKOB, IMOUCK U MpUOOpETeHHE
HOBBIX 3HaHU, a TaK)Ke BBINIOJIHEHNE YUEOHBIX 3aJaHH, TOATOTOBKY K MPEICTOSIINM 3aHATHIM U
sk3aMeHy. OHa mpenycMaTpUBaeT, Kak MPaBWIO, pa3padoTKy pedepaToB, HANMMCAHUE JOKIIAJOB,
BBITOJIHEHUE TBOPYECKUX, WHAWBUIYAIbHBIX 33/laHUIl B COOTBETCTBUHU C y4eOHOW MpOrpamMMoii
(TeMaTU4eCcKUM IJITAHOM HM3y4YeHUsl NUCUUIUIMHBI). Tema A Takoro BBICTYIUIEHHUS MOXKET OBITh
IpeJUIoKeHa TperoaaBaTesieM WM u30paHa caMHUM CTYIEHTOM, HO MaTepuasl BBICTYIUICHHS He
JOJDKeH ~ AyOnupoBaTh — JIEKIMOHHBIM — Marepuas.  PedepaTuBHBIM ~ MaTepuan  CIIyKHT
JOTIOJTHUTEIBHON HHpOpMaLue A paOoThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAS 11€JIb TAHHOTO
BHUJa pabOThl COCTOUT B OOYyYEHHH CTYAEHTOB METOJAaM CaMOCTOSTEIbHON PabOTHI C yueOHBIM
MaTtepuagoM. [ MOJTHOTHI YCBOGHHUSI TEM, BHIHECEHHBIX B NPAKTHUECKUE 3aHATHSA, TpeOyercs
pabota ¢ nepBoucrouHukamu. Kypc npeaycMaTrpuBaeT caMOCTOSITENbHYIO pabOTy CTYIEHTOB CO
crienuanbHOM nuTeparypoil. CiegyeT OTMETHTh, 4YTO CaMOCTOsITeNIbHass paboTa CTYAEHTOB



pe3yabTaTMBHA JIMIIb TOTJA, KOTJAA OHAa BBINOJMHACTCS CUCTEMAaTHYECKH, IUIAHOMEPHO U
IeJICHAIIPABIICHHO.

3amaHus U1t CaMOCTOATENBHOM paboOThl IPEAyCMAaTPUBAIOT HCIIOIB30BaHUE HEOOXOAMMBIX
TEPMHUHOB M MOHATHH 1O mpobiiematuke Kypca. OHU HAlENMBAIOT HAa MPAKTUYECKYIO0 PaboOTy 1O
NPUMEHEHHUIO M3y4aeMoro MaTepuaia, IOUCK OmOImorpauyeckoro mMarepuaia U 3JIEKTPOHHBIX
MCTOYHHKOB MH(OPMAINHU, HIUTIOCTPATUBHBIX MaTEPHAIOB. 3alaHus [0 CaMOCTOSTEIbHOM paboTe
JAr0TCS 10 TEMaM, KOTOpPbIE TPEOYIOT IOTOIHUTEIBHOU TPOPaOOTKH.

OOmmit 00BEM C€aMOCTOSTENbHOW pabOThl CTYJEHTOB 10 IMCHUIUIMHE BKIIOYACT
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATENbHYIO pa0OTy CTYAEHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMoOCTOsITeJIbHass paboTa OCyHIeCTBISCTCS B (OpPME  BBIOJHCHUS
MUCHMEHHBIX MMPOBEPOYHBIX pabOT MO JUCHUIUIMHE, B TOM YUCIE C TPUMEHEHHEM IPOTPAMMHBIX
cpencTB. AyquTOpHas caMOCTOsATeNbHasi paboTa obecriedeHa 0a30i JUIAKTHYECKUX MaTEpPHAIOB
0 pa3jenaM AUCIUIIINHBL

BueaynuTopHas camocTosiTenbHass paboTa OCYIIECTBIISICTCS B (OpPME BBIIOIHEHHS U

MOJIrOTOBKM K KOMMEHTHPOBAHHUIO CAMOCTOSITENIbHBIX Pa0OT, UTOTOBOH KOHTPOJBHOM paboTHI,
pa3pabOTKK COAepKaHMs M IMPE3EHTALUUH JOKIaJ0B MO TeMaM WHAWBHUIYAIbHBIX M TPYIIIOBBIX
MIPOEKTOB, pedheparos.

ﬂ/l}l CamMoCmoAmMenIbHOol NO020MOBKU K 3aHAMUAM O ()ucuunﬂuuepekomeHOyemC}l
ucnoJjibzoeamo yueﬁuo-memoduqecmte mamepuaiibl:

1. AsepwsnoB ILI., CtprokoBa I'.A. IlepBuunas oOpabGoTka pe3yabTaTOB IMCHUXOJIOrO-
MEJAarorMYecKOoro HMCCIEAOBAHUS: YICOHO-METOIUYECKOe IocoOue. — YIIbSHOBCK:
Vul'llY um. U.H. Ynesaaosa, 2021. — 67 c.

2. Branosa E.B. OcHOBBI MaTeMaTH4ecKoit 00pabOTKH HHDOPMALIHU: YIeOHO-METOAMICCKHE
pexoMeHmauuMu Ans  OakanaBpoB — HampaBlieHuss moArotoBku  «llemarormueckoe
obpazoBanue». / BmamoBa E.B., MakeeBa O.B., CubupeBa A.P., ®ommamoa E.B.,
LpiranoB A.B. — YaesHosck: @T'BOY BO «Val'TlY um. U.H. Yassnosay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapl MaTeMaTHYECKOW CTATHCTUKH B TICUXOJIOTO-TIEAArOTHISCKUX
uccienoBaHusax: YueOHo-MeTonudeckoe mocodue / I'.A. CtprokoBa. — YJIbSHOBCK:
OI'BOY BO «Yal'TlV um. .H. Yaesaaosay, 2017. — 91 c.

4. DneMeHThl TEOPHH BEPOATHOCTEH, MaTeMaTHYEeCKOW CTATUCTHKU W aHalIHU3a CHCTEM
MaccoBoro ooOcmyxuBanus. Yacte 1. BBengenue B Teopuio BepostHOCTel. Kparkuii
HCTOPUYECKUN IKCKYpC: ydeOHOE TMMOocOoOMe sl TOJITOTOBKU (akalBpoB W MarucTpoB
HematemaTUYeCKUX HampaBieHui / coct. H.A. BonkoBa, H.B. T'myxosa. — Yapsnosek: Yal'TTY
umenn M.H. YnbsaroBa, 2017. — 96 c.

5. HpuMeprle OLICHOYHBIC MaTepuajabl IJI MNPOBECACHUA  TEKYLIETro KOHTPOJIA
YCnneBaeMoCT U l'IpOMe)KyTO'—IHOﬁ aTTeCTalluu oﬁyqamu{nxca o AMCHUIIJINHE

Opraﬂmaunﬂ N NMPOBEACHUE aTTECTAllMU CTYACHTA

®I'OC BO B COOTBETCTBHHM C MpPHUHIHUIAMH bBOJOHCKOTO TMpollecca OpUEHTUPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEeHNE 00yJaroneMycsi KOMIUIEKCa TCOPSTHUSCKUX 3HAHWMA, HO Ha
BBIPa0OTKYy y OakanaBpa KOMIIETEHIIMI — TWHAMUYECKOT0 Habopa 3HAHUM, YMEHMI, HABBIKOB U
JIMYHOCTHBIX Ka4€CTB, KOTOpBIe IIO3BOJIAT BI)IHYCKHI/IKy CTaThb KOHKypeHTOCHOCO6HI)IM Ha pBIHKe
TpyZAa U YCIENHO MpodecCroHaIbHO PeaTn30BbIBATHCS.

B nponiecce orneHkn 0akaiaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJAWIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUITBI, BUABI U POPMBI KOHTPOJIS. [Ipu 3TOM mocTeneHHo TpaAUIIMOHHBIE CPEACTBA
COBepHIeHCTByI-OTCH B pycne KOMIIECTCHTHOCTHOI'O IIOJAXO0Ja, a HWHHOBAIIMOHHBIC CpeleTBa
a/IalITUPOBAHBI /711 TOBCEMECTHOTO MMPUMEHEHHS B POCCUICKON BY30BCKOM MPAKTHKE.



Lleq> nmpoBedeHHs] aTTeCTAllMM — IPOBEpPKa OCBOEHHsS 00pa30BaTENbHOM MpPOrpamMMbl
JTUCHUILTMHBL Yyepe3 chopMUpOBAaHHOCTh 00pa30BaTENbHbIX PE3YIbTATOB.

IIpomexyTouHasi aTTeCTAlUsI OCYIIECTBISAETCS B KOHLE CEMECTPA U 3aBEPIIAECT U3YUYECHUE
JTUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYIHbIE COBOKYIHOCTH 3HAHUH U yMeHUu#, (GopMHupoOBaHHE

ONPEACICHHBIX KOMIIETCHIUI.

O1eHOYHBIMU CPEACTBAMHU TEKYIIETO OIICHUBAHUS SBJISIIOTCS: MATEpUAJIbl CAMOCTOSITEIbHBIX
pabotr. KoHTponp ycBoeHusi MaTepuana BeIETCS PEryIspHO B TEUYEHHE BCEro cemMecTpa Ha

MPAKTUYCCKUX 3aHATUAX.

Ne CPEJACTBA OLIEHUBAHMUSA,

/i UCIIOJIb3YEMbIE JIJISl TEKYIIETO
OLICHUBAHMSI [TOKAa3aTes

(dhopMUPOBAHUS KOMITETCHITHH

OO0pasoBarenbHbIC
PE3yJIbTaThl JUCIUTLTHHBI

1. OueHovHbIe CpeACTBA
AJIsl TEKyIIei aTTecTanuu

OC-1 CamocrostenpHas paborta
OC-2 CamocrositensHasi paboTa
OC-3 CamocrosTenbHas paboTa
OC-4 CamocrositenpHasi paboTa
OC-5 CamocrosTenpHas pabora
OC-6 CamocrosTensHasi paboTa
OC-7 CamocrositenpHas paboTta
OC-8 HToroBast KOHTpOJIbHAs
pabora / TBopueckoe 3axanue /
Pedepar / [Ipoekt

2. OueHovHbIE CpeACTBA
JJIsl MPOMEKYTOYHOM aTTecTAlNU

OC-9 3auér B hopMe yCTHOTO
co0ecenoBaHus

OP-1. 3HaeT 0 BO3MOXHOCTH NPUMEHEHHUS
0a30BBIX MaTeMaTHYECKUX KOHCTPYKUMH ISt
dbopmanuzanuu 1 npeAcTaBiIeHus HHPOpMaLUU
OP-2. VYwmeer omnpenensiTb MU HCIOIB30BAThH
BO3MOYKHOCTH IIPUMEHEHUs 6a30BbIX
MaTeMaTHYECKUX KOHCTPYKIUH Uit
dbopmanu3anuu 1 npeAcTaBiIeHus HHPOpMaLUU
OP-3. 3Haer 0 BO3MOXHOCTH IPUMEHEHUS
MaTeMaTHYeCKUX CTPYKTyp Ul  OIHUCAHHUsA
uHpopManuu  Ha  (POPMATBHOM  SI3BIKE
MaTeMaTHKU

OP-4. VYwmeer omnpenensiTb MU HCIOIB30BAThH
BO3MOYKHOCTH TPUMEHEHUS MaTeMaTU4YEeCKUX
CTPYKTYp Ui ONucCaHus WHPOpMAIMK Ha
(opMaTbHOM S3bIKE MAaTEMATUKU

OP-5. 3Haer 0 BO3MOXHOCTH IPUMEHEHUS
MaTeMaTHUeCKUX CTPYKTYp Ul HCCIEeI0BaHMS
uH(popManun Ha ¢dbopManbHOM SI3BIKE
MaTeMaTHKH

OP-6. VYwmeer omnpenensiTb U HCIOIH30BAThH
BO3MOXKHOCTH TPUMEHEHUS MaTeMaTH4YEeCKUX
CTPYKTYp Ul HCcIenoBaHHUs WH(pOpMalMU Ha
(dbopMaTbHOM S3bIKE MAaTEMATHKA

OP-7. 3Haer 0 BO3MOXHOCTH IPUMEHEHHUS
MaTeMaTUYeCKUX MOJeNIed s HCCIeI0BaHus
JIeTEPMUHUPOBAHHBIX IPOIECCOB (ABJICHMI) Ha
(dbopMaTbHOM S3bIKE MaTEMATHKA

OP-8. VYmeer omnpenensiTb W HCIOJIb30BATH
BO3MOXXHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
MoJieen JUIst UCCIIEI0BaHUS
JETEPMUHUPOBAHHBIX IMPOLECCOB (ABJIEHUIN) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-9. 3maer O BO3MOXHOCTM IPUMEHEHHUS
MaTeMaTHYeCKUX MoJeNeil [uid Hcciel0BaHus
CTOXaCTHYECKHX TPOIECCOB  (SIBICHUN) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-10. VYmMeer ompenenars M HCHOJb30BaTh
BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX




MOJIeNIEl 11 MCCIENOBAHHUS CTOXAaCTUYECKHX
IpoIeccoB (sIBIEHU) Ha (HOPMAIBHOM SI3BIKE
MaTeMaTHKU

OP-11. 3HaeT 0 BO3MO>KHOCTH MCIOIL30BaAHUS
MIPOTPaMMHBIX CPEJICTB IS PEICTABIICHUS U
00pabOTKN KOTMYECTBEHHOM HH(pOpMAIIN

OP-12. YMmeer onpenesnisaTh U UCMOIb30BATh
BO3MO>KHOCTH TPUMEHEHUS MPOTPAMMHBIX
CPEJICTB JJIs TIPEACTABICHUS U 00paOOTKH
KOJIMYECTBEHHOU MH(OpMaIUU

OP-13. 3HaeT 0 BO3MOXXHOCTH HCITOJIL30BAHHS
MPOrPaMMHBIX ~ CPEJICTB ISl  TIOCTPOCHHSI U

HCCIIEI0OBaHUS MaTeMaTHYeCKUX Mozeneit
TMPOIIECCOB B paMKaX peieHus MPoheCCHOHATBHBIX
3aj1a4

OP-14. VYwmeer onpeaensitb W HCIOIB30BATH
BO3MO)KHOCTH ~ HICIIOJIB30BaHUsI  IPOTPAMMHBIX
CPEICTB Uil TIOCTPOGHHS M HCCIIEIOBAHUS
MaTeMaTHYEeCKHX MOJEIEH IPOLECCOB B PaMKax
perieHus npoeCCHOHATIBHBIX 337124

Mamepuanst, ucnob3yemole 011 meKyuiezo KOHMpPOAsA yCReeaemocmu
odyuarowuxca no oucyuniune

Omnucanue OLOCHOYHLBIX CpCACTB H HCO6XOI[I/IMOI‘O O60py,Z[OBaHI/I${ (I[CMOHCTpaLII/IOHHOFO
MaTepI/IaJIa), a TaKXKe Mmpoucaypbl M KPUTCPpUHW OLCHHUBAHWA MWHIAWKATOPOB AJOCTHIKCHUA
KOMHGTGHHI/Iﬁ Ha pa3JIMYHBIX J3TallaX HUX (1)OpMI/IpOBaHI/I$I B IIpoHecCcc OCBOCHUA O6paBOBaTCHLHOﬁ
ImporpamMmmsl IpCACTaBJICHBI B CDOHILG OLCHOYHBIX CPCACTB AJId TCKYIICTO KOHTPOJIA YCIICBACMOCTH
n HpOMe)KYTOQHOﬁ aTTCCTalluu.

Mamepuaﬂbt, ucnojb3zyemole onsa RPOMEINCYMOUHO020 KOHmMPOJia ycneeaemocmu

odyuarowuxca no oucyuniuHe

OC-8 UroroBasi kouTposibHasi padora / TBopueckoe 3axanue / Pedepar / [Ipoekt

o~

Ipumepnoe codeprcanue umozo60i KOHMpPOALHOU PadoOmMbl

3ananbl MHOKECTBA A, B, C (KOHEUHbIe TUO0 CYETHBIE/ YHUCIIOBBIE TPOMEXKYTKH, O0JIACTH
Ha IUIOCKOCTH WK B mpocTpaHcTBe). HallT Koim4yecTBO 31eMEHTOB/MEPY yKa3aHHOTO
MHOkecTBa (Hanpumep, A N (B\(C)).

Bo MHOeCTBE ... 33JaHO OTHOLIEHHE ... MEXY JIEMEHTaMHU. JTO OTHOILEHHUE SBIISETCS:

a) QyHKIIMOHATHHBIM COOTBETCTBUEM,; 0) OTHOIICHUEM SKBHUBAJICHTHOCTH;
B) OTHOIIIGHWEM  TOpsKa;  T) OMeKiueil; 1) CHMMETPUYHBIM  OTHOILICHUEM;
) peeKCUBHBIM OTHOUIEHHUEM; ) TPaH3UTUBHBIM OTHOUIEHUEM;

3) aHTUCUMMETPUYHBIM OTHOLICHUEM.

3a/iaHHas YMCIIOBas MOCIEA0BATEIBHOCTD SBIISETCS: a) Bo3pacTaroleii; 6) yObIBatoIe;
B) OrpaHMYEHHOM; I') HUKINYECKOM; 1) apuMeTHIecKoit nporpeccuei;
€) TeOMETPUYECKON TPOrpeccue; k) OECKOHEUHO Majioi; 3) OECKOHEYHO OOJIBIIION;
1) CTallMOHAPHOM; K) CXOSIICHCS.

Y CTaHOBHUTH COOTBETCTBUE MEXKTY YUCIOBBIMH (DYHKITUSIMH U MX TPaQUKaMH.

Oynkius 3aana rpadpukom. HallTi Kom4ecTBo 1esbIX 3HaUeHUH apryMeHTa, B KOTOPBIX
MPOU3BOIHAS (PYHKIIUH TTOJIOKUATEIBHA.




10.

agkrownE

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YeTCS] KOMOMHATOPHBIN JHOO
reOMEeTPUUYECKUN MOIX0/] K BEIYMCICHUIO BEPOSITHOCTH).

JlMcKpeTHas ciydaiiHas BEJIMYMHA 3aJaHa 3aKOHOM paclpeneieHuss / HempepbIBHAas
cllydaiiHas BeJIMYMHA 3aJlaHa IUIOTHOCTBbIO pacnpeaeneHus (rpadudecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHUE, NpUHAAJIEKAIee
YKa3aHHOMY IIPOMEXYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
IIOCJIEI0BATEIbHOCTBIO 3HAUEHUM BEJINYUHBI ... B COOTBETCTBYIOLIME MOMEHThI BPEMEHHU
00 3a7aHHON SBHO QyHKIMEW BpeMeHu. HaliTh 3HaueHre 3TON BEIMYUHBI B 33 JaHHBIN
MOMEHT BPEMEHHU; HauOoJiblliee BO3MOXKHOE 3HAYEHUE ATOW BEIUYHMHbBI, HaUMEHbIlIEe
BO3MO)XHO€ 3HAUEHHUE 3TOH BEJIMYMHBI; IPEAEIbHOE 3HAYEHHE ATOW BEJIIMYMHBI B
OTJAJICHHOM Oy/y1lieM, eciii OHO cyiiecTByeT. OXapakTepu30BaTh NOBEICHUE BETUYUHbI
B TEPMHUHAX BO3PACTaHUs/yObIBaHUS, OTPAHUYCHHOCTH, IEPUOTUIHOCTH/ITUKIMYHOCTH U
T.I.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX U3MepeHuil. IIpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJIMYMHBI B BUJE BapualuoHHOro psaa. [loctpouth
IIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOYHYIO U
CpellHee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaTEMaTUYeCKOe OXUIAHUE CIydyalHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? TIPOBEPUTH
HanboJee MpaBIONOAO0HYIO TUTIOTE3Y MTPH 33JaHHOM YPOBHE HaJC)KHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIE€ MOJIy4€Hbl 3aJaHHbIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumoresy o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3Iuduil MEXy Ipynnamu.

Ilpumepnoe codepirrcanue umoz06020 meopuecko2o 3a0aHus

[Ipogymars HaboOp mapaMeTpoB, KOTOPBIMH MOXHO 3aJaTh YyKa3aHHbIH OOBEKT.
Bbiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMH 3THUX IapaMeTpoB, OIepaluy,
OIpeJieJIeHHbIe Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE I 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA O0O0BEKTa C  TIOMOIIbIO  OTHOUIEHMH  (IIOCTPOMTH
MaTeMaTH4ecKyto Mozens). [locTaBuTh 3amaudy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME NpeoOpa3oBaHUsl MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4M.

[Ipuaymars BeNMUYMHY, 33JaHHYIO Pe3yJbTaTaMH HECKOJIBKUX MU3MEPEHUHN B YKa3aHHBIC
MOMeHThl BpeMeHu. ChopMyaupoBaTh 3ajady, CBS3aHHYIO C IPOBEPKOM TMIOTE3bI O
XapakTepe paclpeaesIeHNs BEIMYUHBI C TEYEHHEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpernokuTe BapuaHThl, KOTJla MPaBIoNog00Ha OyaeT rumoresa o
TOM, YTO BEJIMYMHA M3MEHSETCS C TEUYEHHWEM BpPEMEHH IO JIMHEHHOMY 3aKOHY? IO
KBaJpPaTUYHOMY 3aKOHY? MO AKCHOHEHIHMATbHOMY 3aKOHY? MO JOrapu(pMUUECKOMY
3akony? IlpemnoxuTh MHOW TUN (YHKUMOHATBHOM 3aBUCMMOCTH, OMMCHIBAOLIEH
u3MeHeHHe BeNu4uHbl. CKOJIBKO MapaMeTpoB B BBIOPAaHHOM 3akoHe? MOXKHO JIM Kak-
700 OLIEHNUTh BEPOATHBIE 3HAUEHUS ITUX apaMeTPOB, UCXOS U3 TaHHBIX?

Ilpumepnutii nepeuens mem pegpepamoe

CpaBHEHME pa3IMYHBIX KPUTEPUEB NTPOBEPKU CTATUCTUYECKHUX THIIOTE3.

ITocTanoBKa 3a1a4n JUCIIEPCUOHHOIO AHAJIN3a U OCHOBHBIE MOXO/BI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3A U OCHOBHBIE MTOJIXO/IbI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4M KJIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.
[IpumeHeHne KOMIBIOTEPHBIX CPEA ISl CTATUCTHYECKO 00pabOTKH TaHHBIX.



agkrownE

Sk

7.
8.

9.

Ilpumepnolii nepeuens mem UHOUBUOYATbHBIX / 2DYNNOBLIX NPOEKMOG

MaremMarnueckast MOJEIb CPABHEHUS CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremaTnueckasi MOJI€Ib UCKIIIOYEHUS TPYOBIX OIIMOOK HaOIr01eHU.
Maremarnueckast MOJEIb CPABHEHUS JOJIEH ITPU3HAKA B JBYX COBOKYIIHOCTSX.
MaremaTtnueckas MOZIEIb CPABHEHUS JUCIIEPCUH IBYX COBOKYITHOCTEM.
Maremarnueckass MOJEIb OLEHKM YMCIOBBIX 3HAYCHUM IIapaMETPOB paCIpEIeiICHUs
(MaTeMaTU4ecKOro OXKHJIaHHs paclpeieeHus).

Maremarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYECHWMM IapaMeTpOB pacIpeneieHUs
(mucniepcun pactpeiesieHus ).

MaremMarnueckast MOJEIb UCCIIENOBAHNS 3aKOHA PACIIPeIeICHUs TPU3HAKA.
MaremaTHnueckasi MOAEIb OLEHKH OAHOPOIHOCTH JIBYX BBIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJALIMOHHOM CBA3U MEXIY BEIUYMHAMMU.

10. MaTremaTuueckas MOZCIIb ITOCTPOCHUA HpHMOI/I JIMHUHW PETPECCHUU BEIINYHH.

OC-9 3auéT B popMe yCTHOTrO cobeceq0BaAHUSA

IIporpamma 3auéra

Pa3nen 1. MareMaTnuyeckne KOHCTPYKIUM U IeTEPMUHHPOBAHHbIE MOJIeJIU

1.

MHoxecTBa, OCHOBHBIE OIlE€pallMM HaJl MHOXECTBaMHU. YHCIOBBIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX YKcen). Yucnopas
IpsiMasi, YUCJIOBbIE TPOMEKYTKH.

YucnoBas IIIOCKOCTh, JIE€KAPTOBBI KOOPAMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexMepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. [[nuHa, miomans U o0bEM Kak Mepa
MHO’K€CTBa. PaccTosiHuE MEX Iy 2JIEMEHTAMH MHO>KECTBA.

OTHolIIEHNE BKJIIOUEHUSI MHOXECTB U €ro cBoicTBa. OTHOLIEHMS] SKBUBAJIEHTHOCTU U
kinaccupukanus. [Ipumepsl OTHOLIEHHWH SKBHUBaJeHTHOCTH. OTHOLIEHHS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

@OyHKIMOHANbHAs 3aBUCUMOCTh, obuiee moHsTue ¢pyHkuuu. OOnacTh onpenesneHus u
MHO>KeCTBO 3HaueHUi pyHkunu. Komnosumus ¢pynkumii. Bzaumuo odpatHbie QyHKINN.
IIpumepsl.

Matemaruueckoe MO/IETTUPOBaHNE SIBJICHUS (npomecca) c MTOMOLIBIO
MOCJIeI0BATENbHOCTH, QYHKIIUHU. DTalbl MOCTpOoeHUs MoAeH. [IoHATHE O TUCKPETHBIX U
HENpepbIBHBIX MOAENAX. ONTUMU3ALMOHHBIE MOJIEIH.

YucnoBble GyHKINUN OJHOM JIEHCTBUTENBHOM EPEMEHHOMN KaKk MaTeMaTH4ecKre MOJeNn
SIBJICHU I (mporieccoB). MOoHOTOHHEIE, OTpaHUYEHHBIE, YEeTHbIE/HEUETHBIE,
nepuoindeckrue GyHKINH.

UucnoBele  MOCHEAOBATEIBHOCTH  Kak  (YHKIUM  HATypaJbHOM  MEpEeMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HUKINYECKUE ITOCIIE0BATEILHOCTH.

Apudmernueckas nporpeccus U JUHEWHas (QyHKIMS, FeoMeTpuyecKas Iporpeccus u
nokaszaTeiabHass (YHKIUS: CONOCTaBJIEHUE JUCKPETHOM M HENpepbhIBHOM MOjAEIH
3aBUCHMOCTH BEJIMYUH (CBOMCTBA, rpauKn).

Pa3nea 2. CroxacTu4eckue Mo/ie/Id M cTaTUCTHYecKast 00padoTka HH(popManuu

9.

CJ'Iy‘IafIHLIe COGBITI/ISI, KOM6I/IHaTOpHOC OIMPEACIICHUC BCPOATHOCTH, T'COMCTPHYCCKOC
OIpPEaACIICHUEC BEPOATHOCTH. IloHsiTHE O CTOXaCTHYECKUX MAaTEMaTHICCKUX MOICIIAX.

10. I[I/ICKpCTHBIe CJ'Iy‘-I&fIHLIC BCJIMYNHBI, 3aKOH pacClpCaCICHUSA. MaTteMaTH4eCKOE OKUIaHE

U JHCHEepCHs JUCKPETHOM ciaydallHOM BenwuuHbl. [loHATHE O mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE CilydaiiHble BEJIWYHHBI, TUIOTHOCTH paclpeneieHus. MaTemaTHueckoe

OKUJaHWE U JUCIEPCUsl HEMPEPBIBHOM cilydaliHOM BennuuHbl. [loHATHE 0 mapameTpax



12.

13.

14.

15.

pacrpeeneHus.
CTaHAapT.
OOmue cBeleHUs O BBIOOPOYHOM MeToje. |'eHepalibHas COBOKYIHOCTh M BBIOOpKA,
nepBuYHas 00paboTka JaHHBIX. BapuayoHHbIe ps/bl U KX TpadUuecKoe MpeICTaBIeHNE
(mOJUTOH, TUCTOTpaMMa).

[lepBuuHble omMcaTeNbHBIE CTATUCTUKH: MEPbl IMOJOXKEHUs (Moja, MeauaHa,
BBEIOOPOYHOE Cpe/IHEe, KBAaHTHIIN) U MEPhl M3MEHUYMBOCTH (pa3Max, JUCIEPCHsi, CPeIHEe
KBaJPaTUYHOE OTKJIOHCHHE).

OOue wuaAed CTAaTUCTHYECKOI'O0 OILEHUBAHUSA. TOYHOCT, M HaAEKHOCTh OICHKHU.
Toueuynblie 1 HHTEpPBAILHBIC OLICHKH. [IprMepEI.

Cpennsisi BBIOOpOYHAsl, MOJia, MeIUaHa BHIOOPKM KaK OIEHKA MaTeMaTHYeCKOTro
OXXUJaHUA Cly4alHOM BeIMYUHBI. OIEHKU AUCIIEPCUU CIyYailHON BEJIMYUHBI.

PaBHOMEpHOE pacnpezneneHue, HOPMAJIbHOE paCHpPElENIEHUE Kak

Pasznea 3. MaTtemaTudeckasi 00padoTKa pe3yJbTAaTOB IKCIIEPUMEHTOB

16.

17.

18.

19.

20.

Buner cBsizeit mexxay BenuuuHamu. [{oHSITHE 0 QYHKIIMOHAIBHON, CTATUCTHYECKONH M
KOpPEISALMOHHON 3aBUCMMOCTU. KoppensdiuoHHas CBS3b MEXIY BEIWYMHAMU U €€
IMOKa3aTelI .

Koadduiment xoppensuuu Kak MOKazaTeidb TECHOTHI M HAMpPABICHUS CBS3U MEXIY
BEJIMYMHAMU, €0 CBOMCTBA. [IpuMep BbIuncIeHuUs.

[TonsiTue 0 3a1a4ax KOPPEIAIUOHHOTO U PErPECCUOHHOT0 aHan3a. MeTo1 HAaUMEHBIINUX
KBaJIpaTOB B PELLICHUM 3a/1aun perpeccuu. [lapHas nuHelHas perpeccus.

[TpuHnmn npakTruueckoi yBepeHHOCTH. CTaTUCTUYECKUE TUIOTE3bl U OOIIME MU HX
npoBepku. Omubku nepBoro U Broporo poga. Craructuueckuil kpurepuil. [lonstue o
MapaMeTPUYECKUX U HeapaMeTPUUECKUX KPUTEPHUSIX.

CxeMa npoBEpKH THIOTE3bI C IPUMEHEHUEM HEMapaMeTPUIECKUX U MapaMeTPUUYECKOTo
KpUTepHueB paznnuuid. CxeMa mpoBEpPKH FMIIOTE3bI C MPUMEHEHUEM HENapaMeTPUUECKOTO
KpUTepus coriiacus pacupeneneHui. [Ipumepst.

B koHIle n3yueHust JUCIUITIMHBI TOIBOAATCS UTOTH pabOThI CTY/IE€HTOB Ha JIEKIIUOHHBIX U
MPaKTUYECKHUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJIOB, HAOpPAaHHBIX B TEUEHUE CEMECTpa.

KpnTepml OlleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCUHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEeHKU pabonmbl 00yYaouwuxcs

ITocemenue PaGora
ITocemenue N Hrorosas cymma
Cemectp N MPAKTHYECKUX Ha NPaKTUIECKUX 3auér
JIEKIIAHA L OaJUI0B
3aHATHI 3aHATUAX
4 O9%x1=9 15x 1 =15 212 64 300

Kpumepuu oyenusanus pabomol obyuaioue2ocs no umo2am cemecmpa

Pesynbrar

bannet (3 3E)

«HEC 3a4YTCHO»

0-150 6asu1oB

«3a4YTCHO»

151-300 6amnoB

6. MeToanueckue yKazaHus 1Jis1 00y4alOMMXCsl M0 OCBOCHHIO TN CHHUILIMHBI



VYcenemHoe u3ydeHue Kypca TpeOyeT OT 0Oy4aromuXcCsl TOCEIMICHUs JICKIWA, aKTUBHOU
paboOThl HAa MPAKTHYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX YYEOHBIX 3aJaHUI IperoaaBaTelis,
03HaKOMJICHHUS C OCHOBHOW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKnMu — ogHa u3 (HOpM aKTUBHOM CaMOCTOSTEIBHOW paboThl 00y4aromuxcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KPaTKO, CXEMAaTUYHO, TOCJIE€0BATENIBHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (HOPMYITHUPOBKU. B KOHIIE JEKIMH MPEroaaBaTellb
octaBigeT BpeMms (5 MHMHYT) AJs TOro, 4YTOObI OOydaroluecs HMENId BO3MOYKHOCTh 3a/1aTh
YTOYHSIIOIIME BOMNPOCHl IO M3ydyaeMOMY Marepuainy. M3-3a HeZOCTaTOYHOrO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YyJIaeTcsd OCBETUTb B IOJIHOM OOBEME, MO3TOMY
IIpenojaBaTeiib, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOIIPOCHI BHIHOCUT Ha CaMOCTOSITENBbHYIO
paloTy CTYyI€HTOB, PEKOMEHAYS Ty WIN UHYIO JuTeparypy. Kpome 3Toro, ass jiydiiero ocBOeHUs
MaTepuaja M CHUCTEMAaTH3allMi 3HAHUH 1O JUCHUIUIMHE, HEOOXOAWMO TOCTOSHHO pa3OHpaTh
MaTepHabl JIEKLUHI 110 KOHCIIEKTaM U y4eOHbIM 1TocoOusM. B cirydae HeoOxoauMocTu o0pararbes
K [IPENO0IAaBaTENI0 32 KOHCYJIbTALUEH.

IToaroroBKka K NpaKTHYECKUM 3aHATHAM.

[Ipy moaroToBke K MPakTUUYECKUM 3aHATHSM CTYAEHT JOJDKEH M3YyYUTh TEOPETHUECKUU
MaTepual 1o TeMe 3aHATHUS (MCHOJIb30BaTh KOHCHEKT JIEKIMH, U3Y4YUTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbCSI C AOMOJIHUTEIBHOM JIUTEPATYpPOi, TPHU HEOOXOJUMOCTH JOTIOJHUTH KOHCIIEKT, JIeast
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IM4YHBIX HMCTOYHUKOB). B ciyuae 3arpyaHeHuil,
BO3HUKAIOIIMUX INPU OCBOCHHM TEOPETHYECKOI'O MaTepuana, CTYACHTY clleAyeT oOpauarbesi 3a
KOHCYJIbTAllMe K MpenoaaBarento. Mg Ha KOHCYJbTalMi0, HEOOXOIUMO XOpOLIO MPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsCHEHUS.

B Hauaze npakTU4ecKoro 3aHATHUS MIPENOJaBaTeNIb 3HAKOMUT CTYJEHTOB C TEMOM, OrJlaliaeT
IUIaH MPOBENICHUS 3aHSTHS, BbIIAET 3aJaHusl. B TeueHune OTBEIEHHOTrO BPEMEHU Ha BBINOJIHEHUE
paloThI CTYIEHT MOKET OOPAaTUTHCS K MPENOAABATEINIO 3a KOHCY/IbTAllMel U pa3bsiCHEHUsAMU. B
KOHIIE 3aHATHUS POBOJUTCS IPUEM BBINOJIHEHHBIX 3a/1aHUM, COOECEeI0BaHUE CO CTYAECHTOM.

Pe3ynbpTaThbl BBINOIHEHUS IPAKTUYECKUX 3/IaHUH OLEHUBAIOTCA B OajuiaX, B COOTBETCTBUU
¢ 0ayIbHO-PEHTUHIOBOM CHUCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Sansmue 1-2. Uccnedosanue muoxcecmes u OmHOUEHUN
MaTtepuan 11t OCBOSHHUS
1. Buabl MHOXKECTB.
2. Omepanuu HaJ MHOXECTBA U UX rpaduueckas WLTIOCTpaIlus.
3. UwmcrnoBele MHOXKECTBA WM YHCJIOBBIC TPOMEKYTKU: aHAJTMTHYECKOE M TpadudecKoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: AaHAJIUTHYECKOE U  TpaduiecKkoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
H3mepenne pacCTOSTHUN MEXy 2JIEMEHTAMH MHOKECTBA.
6. bunapHbIe OTHOIIEHHS U UX CBOWCTBA.
7. OtoOpaxeHuss MHOXKECTB U UX BHUJIBIL.

o1

3anamue 3-4. [locmpoenue OemepMUHUPOBAHHBIX MAMeEMAMuU4yecKux mooenel 3asucumocme
6eUYUH
Marepuan Ui OCBOCHHS
1. Bunsl MaTeMaTHUECKUX MOJEIIEH. DTaIlbl MOCTPOCHUS U UCCIIEIOBAHMS MaTEMaTHUECKON
MOJIETIH.
2. UwucnoBble TIOCIENOBATEIHHOCTH  KaK JUCKPETHbIE JECKPHUITUBHBIE  MOJCIH
JETEPMUHUPOBAHHBIX TTPOIIECCOB.




YucnoBble (yHKINN KaK HETPEPBIBHbIE AECKPUITUBHBIE MOJIENIN JIETCPMUHUPOBAHHBIX
IIPOLIECCOB.

CBoiicTBa mocinenoBaTebHOCTEN M (DYHKIIMI KaK XapaKTEPUCTHKH MTPOIECCOB.
OpHonapaMeTpruuecKre ONTUMU3ALNOHHBIE MAaTEMaTUUECKUE MOJEIHU, IOCTPOCHHBIE Ha

ocHOBe QYHKIUI U UccieyeMble cpecTBaMu AU pepeHInanbHOro HCUUCICHHUS.
Amnmpokcumanus 3aBucuMmocTeil. (MeTo HauMeHbIIUX KBaJApaToB).

[Toctpoenne QyHKIMOHAIBHON 3aBHCHUMOCTH IO BBIOOPOYHBIM JaHHBIM METOAO0M
HaMMEHBIINX KBaJPaTOB.

3anamue 5-6. [locmpoenue cmoxacmuueckux MamemMamudeckux mooenetl 3a8Ucumocmell 8eIU4UH.
Dnexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii o6pabomxu ungopmayuu
Marepuan Ui OCBOCHUS

1.

ok wn

BepositHOCTh  ciydaifHOTO COOBITHSI Kak Mepa BO3MOXKHOCTH €ro HacTYyIUICHUS.
Paznuanbie TOIXO0AbI K OMPEICTICHUIO0 BEPOSTHOCTH CIYYaiHOTO COOBITHSI.

Cxema KOHEeYHOI'0 YHCIIa PABHOBO3MOXKHBIX UCXOJIOB.

Cxema 0eCKOHEYHOI'0 YKcila PaBHOBO3MOKHBIX HCXO/I0B.

MopenupoBaHue TUCKPETHBIX CIy4ailHBIX BETHYUH.

MopenupoBaHre paBHOMEPHBIX HEIIPEPBIBHBIX CIIyYalHBIX BEJIMYHH.

HccnenoBanne HENpPEphIBHBIX CIy4allHBIX BEJIMYMH Ha OCHOBE TIpauyecKoro
MNpEaACTaBJICHHUA IINIOTHOCTHU BEPOATHOCTH.

3ausmue 7-8. Busyanuzayus u nepeuunas o00pabomxa CMAmMucCmMuyeckou UH@oOpMayuu.
Dnexmponnvle mabauywvt EXcel kax uncmpymenm mamemamuueckoti 06pabomku ungopmayuu
Marepuain Juisi OCBOCHUS

1.
2.
3.

4.
5

6.
7.

BapuaunoHHble psiibl ¥ UX BUJIBL.

[IpencraBnenne BapualmoHHOTO psijia cpeactamu Excel.

I'padmyeckoe un300pakeHHME BApUAIMOHHBIX  PSAOB: MOJIUTOH, TUCTOTPAMMA.
JlnarpaMMBsl.

CpenHue BeIMYMHBI BAPUAIMOHHOTO psijia: CpeaHsis (BbIOOpOUHasi), MeIMaHa, MoJa.
[Tokazarenn BapualMy BapHAallMOHHOTO psiia: pa3Max BapbUpPOBaHMS, TUCIEPCHUS,
CpelHee KBAaApaTUIHOE OTKIIOHEHHE.

CratucTtuueckoe olieHnBaHue. TOYHOCTh M HaJIe)KHOCTh OLIEHKH.

ToueuyHble U UHTEPBAIILHBIE OLIEHKU NTAPaMETPOB F€HEPAIIbHOW COBOKYITHOCTH.

3auamue 9. Uzyuenue cesazeii mexcoy 8eUUUHAMU HA OCHOBE 8b100POUHBIX OAHHBIX. KOPPeayus U
peepeccust. Onexmponnvle mabauyvl EXCel xax uncmpymenm mamemamuueckoii o6pabomxu
ungopmayuu

Marepuan Juis OCBOCHUS

1.
2.

3.

4.
5.
8

@DyHKIMOHAIbHASA, CTATUCTUYECKAs U KOPPEISALUOHHAS 3aBUCUMOCTb.

KoppensiimonHas cBsi3b MEXJy BeIMUMHAMMU U €€ ToKaszaTeslu (Cuiia, HalpaBlIeHHE,
HaJEXKHOCTD).

Kosddunment koppensiuu Kak IoKa3aTeslb TECHOTbl M HAlpaBICHHS CBS3H, €ro
CBOMCTBA.

Bri6opounsiii koaddunueHT panropoii koppensuuu Crnupmena / Kennanna.
Bri6opounsiit k03 dunuent koppensun [upcona.

ITocTpoeHue NnpsAMON JIMHUY IIAPHOU PETPECCUMN.

3anamue 10-11. Ilposepxa cmamucmuueckux eunomes. Henapamempuueckue Kpumepuu.
Dnexmponnvie mabauywl EXcel kax uncmpymenm mamemamuueckoii obpabomxu ungopmayuu
Martepuan i1 OCBOSHUS




ok E

3auamue

Cratuctnueckas runore3a. OCHOBHAsI U KOHKYPUPYIOILasi TUIIOTE3bI.
CraTuctuueckuid KpuTepui. Y poBEHb 3HAYUMOCTH U MOIIIHOCTh KPUTEPHSI.
OmmnbKy nepBOro ¥ BTOPOro pojia.

Kputnueckast 061acth 1 00J1aCTh NPUHATUS THUIIOTE3BL.
Henapamerpuyeckue Kpurepuu CpaBHEHUN.

Henapamerpuueckue Kputepuu corjaacusi.

12-13. Ilposepxa cmamucmuueckux eunomes. Illapamempuueckue Kpumepuu.

Onexmponnvle mabauywl Excel kak uncmpymenm mamemamuueckoti 06pabomku un@opmayuu
Matepuan /i1 OCBOCHUS

1.

2.

IIpoBepka rumoTe3 O paBEHCTBE 3HAYECHUN IApaMETPOB PACHPEICIICHHH: CPaBHEHUE
CPeAHUX 3HAUCHHUH ABYX M€HEPAIbHBIX COBOKYITHOCTEH IPU U3BECTHBIX AUCIEPCUSX.
IIpoBepka rumoTe3 O paBEHCTBE 3HAYECHUN MAapaMETPOB PACHPEICIICHHI: CpPaBHEHUE
CPEAHUX 3HAYEHUH JBYX I€HEepallbHbIX COBOKYIHOCTEH IPHU HEU3BECTHBIX, HO PaBHBIX
IHcTiepcusix (He3aBUCHMBbIE BEIOOPKH).

3ansmue 14-15. Mamemamuueckas obpabomka pe3yibmamos HaOMOOeHUll (KOHMPOIbHOE

s3aunamue)

Ilnad npoBeeHus

OTY€THI M KOJUICKTHUBHEIC O6Cy>K,Z[CHI/IH 110 BBIIIOJIHCHHUIO!

1.

2.
3.
4

UTOTOBOM KOHTPOJIBHON pabOThI;
UTOrOBOT0 TBOPYECKOI'0O 3a/1aHUS;
pedeparos;

IIPOEKTOB.

7. IlepeyeHb OCHOBHOH W JONOJHHUTEIbHOH Yy4eOHOIl JuTepatypbl, HTepHeT-pecypcoB,
He00XO0AUMBIX JJIS1 OCBOCHMS AU CHUILTTHHBI

OcHoBHasi InTEepaTypa

1.

benbko N.B. Teopuss BepoATHOCTEH, MaTeMaTH4eCKas CTAaTUCTHUKA, MaTeMAaTHYECKOE
MporpaMMUpoOBaHue [DJEKTpOHHBIM pecypc]: yuebHoe mnocobue / W.B. benbko,
.M. Mopozosa, E.A. Kpumiranosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—299c.

URL.: https://znanium.com/catalog/product/542521

BBenenune B MaTemaTMueckoe MOJAETUpPOBaHUE [DIEKTPOHHBIM pecypce] : yueOHOe
nocobue / oz pen. I1.B. Tpycona. - Mocksa : Jloroc, 2004. - 439 c.

URL.: http://biblioclub.ru/index.php?page=book&id=84691B

I'pec II.LB. Maremaruka i OakanaBpoB: YHUBEPCAJIbHBIM Kypc [Jii CTYAEHTOB
TYMaHUTAPHBIX HAMPaBJICHUM [ DIEKTPOHHBIN pecypc] : yuedbnoe mocodue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

URL: http://biblioclub.ru/index.php?page=book&id=233778

JlomoJiHuTeIbHAS JIUTEpaTypa

1.

AxtamoB A.M. MaremaTtuka uisi COLIMOJIOTOB U SKOHOMHCTOB [ DJIEKTPOHHBIN pecypc] :
yueOHoe mocobue / A.M. AxtamoB. — M.: ®uszmarnut, 2008. — 464 c.

URL: http://biblioclub.ru/index.php?page=book&id=82271
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IIporpaMmMHBbIe TPOAYKTHI

1. Microsoft Office Word
2. Microsoft Office Excel
3. Microsoft Office Power Point
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