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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummuaa «MeTobl MaTeMaTH4IeCKol 00pabOTKH JaHHBIX» OTHOCUTCS K 00s3aTeNbHOM
gactu bimoka 1. Jlucuummuael  (Moxynu) Moayns yd4eOHO-HCCIIeIOBATEILCKOW M MPOEKTHOU
JEeSATEILHOCTH y4eOHOro IUIaHa OCHOBHOHM Mpo(decCHOHANBHOW 00pa3oBaTeNbHOM MPOrpaMMBI
BBICIIIETO 00pa30BaHUs — NIPOrpaMMbl OakajgaBpuaTa IO HarpaBieHWI0 ToarotoBku 44.03.05
[lenarornueckoe obpazoBanue (C AByMsS MpOQMISMU MOATOTOBKH), HAIPABICHHOCTH (NMPOQUIIb)
oOpa3zoBarenbHOM nporpamMmsl «buonorus. Xumus», o4HON (HOpMbI 00yUEHUS.

[Ipouiecc ocBOEHHMS NUCUMIUIMHBI Oa3upyeTcsi HAa 3HAHMSIX, YMEHMSIX U HaBBIKax,
MPUOOPETEHHBIX TMPH U3YYEHHWH YYEOHBIX MPEAMETOB 00I1e00pa3oBaTENbHON  IIKOJbI:
MaTeMaTHhka; airebpa, B TOM YHCIE OCHOBBI TEOPUU BEPOSTHOCTEH W MaTEeMaTHYECKON
CTaTUCTUKH; T€OMETPHS; Hauajla MaTeMaTUYECKOr0 aHaJIn3a.

Pe3ynbTarthl OCBOEHUS AMCIMILTUHBI HEOOXOMUMBI JJIsi MPOXOXKACHUS MpakTuk «HaydHo-
uccienoBaTenbckas padora (MOJIydeHHE NEPBUYHBIX HABBIKOB HAYYHO-HCCIIEIOBATEIbCKON
paboTtsl), KypcoBasi pabora 1», «HayuHo-uccrnenoBarenbckas padboTa (MOTYyYCHHE MEPBUIHBIX
HAaBBIKOB  HAay4HO-HCCIIEAOBAaTEIbCKOM  paboThl), KypcoBas pabota 2»,  «HayuHo-
uccuenoBarenbekass paborta (MOMydeHHUE TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEIOBATEIbCKON
paboTel), KypcoBas pabota 3», «HayuHo-uccrmemoBarenbckas paboTa» o00s3aTeNbHOM 4YacTu
broka 2. Ilpaktukn Mopaynst ydeOHO-UCCIIEIOBATENbCKAas W MPOCKTHAs JEATCIbHOCTD; IS
YCIICUTHOTO MPOXOXKACHUS MPoLeAyphl «BbolmonHeHne 1 3aiuTa BhITYCKHON KBATH(PUKAIMOHHON
pabotel» brioka 3. ['ocymapcTBeHHAs UTOTOBAs ATTECTAIIHS.

1. Ilepeyenr mJIaHMpPyeMbIX Ppe3yJbTaTOB 00y4eHus (o0pa3oBaTe/bHBIX
pe3yJbTAaTOB) MO TUCHHUILUIUHE

Heabio ocBoeHus nucuuIuiMHbl «MeToapl MaTeMaTUUECKON 00pabOTKH JaHHBIX» SIBISETCS
MOJroTOBKAa OakajmaBpa K Mpo(ecCHOHAIBbHONW JeATeNbHOCTH Yy4YuTels 00pa3oBaTeiabHOMN
opranu3anuu. JlUCUMIUIMHA TpeAHAa3HA4YeHA JaTh OyAYIIUM YYHUTEISIM MPO(EeCCHOHATBHYIO
(TeopeTHUYeCcKyl0 M MPAKTUYECKYI0) TOATOTOBKY, CBSA3aHHYIO ¢ (DOPMUPOBAHMEM OIbITA
CHenu(pUUYecCKOd MaTeMaTU4YeCKOW JIeATeNbHOCTH, HANpaBIEHHOW Ha peUIeHHe Hay4yHo-
HCCIIEI0BATENbCKUX U SKCIIEPUMEHTANIBHBIX 3a/1a4 B PO ecCHOHaIbHOU cdepe.

3agavell OCBOEHMSI JUCLUUIUIMHBI SIBISI€TCS 3HAKOMCTBO C THUIWYHBIMU METOJaMU U
npUeMaMH  CTPYKTYPUPOBAaHUS M  CTAaTUCTMYECKOW OOpabOTKM  JaHHBIX, 3JEMEHTaMH
MaTeMaTHYECKOr0 MOJIEIIMPOBAHUS SIBJICHUHN U NPOLIECCOB; PA3BUTHE IIPEACTABICHUN O CYIIHOCTH
MaTeMaTUYeCKOro METOJa IO3HAHUsA JIEHUCTBUTEIBHOCTH U BO3MOXKHOCTSX €ro IPUMEHEHHs B
€CTECTBEHHBIX M TYMAHHUTapHBIX HAyKax, B IICHXOJIOIO-IIEJarOTUYECKUX HCCIENOBAHUAX, B
OpraHU3aIMOHHO-YIIPABIEHUECKOH cdepe M Apyrux obiacTsix IesTeIbHOCTH; (POpMUPOBAHHUE Y
CTYJCHTOB HAy4YHOTO CTWJSl MBbIIUIEHUS, 0a30BbIX HABBIKOB AaHAJIUTHUYECKON NEeATEIbHOCTH,
JIOTHYECKUX U KOMOMHATOPHBIX CHOCOOHOCTEH; (QopMHpOBaHHME M pa3BUTHE KOMIIETEHLUH
Oydyuiero yu4uTelns, CBA3aHHBIX C TPUMEHEHHMEM MAaTeMaTH4YeCKHMX MeETOJI0B 00paboTKu
uHpopManuu B Npo(ecCHOHANBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pe3ynbraTe ocBOEHHUS CoJep)KaHUs AUCHUILIUHBI «MeToabl MaTeMaTnyeckoi 00paboTKu
JAHHBIX» OOyYarOMIMNCS JTOJKEH OBIAJETh CIEAYIOIIMMHU pe3ylbTaTaMu oOydeHus (B Tabiuie
IPEJCTAaBICHO COOTHECEHHE O0pa30BaTeIbHBIX pPE3YIbTaTOB OOydYeHHs IO JAUCLUILIMHE C
WHAUKATOPaMH JOCTH)KEHUS KOMIIETEHLIUH ):



Kommerenmus u
WHJIUKATOPBI €€
IOCTHI)KEHUS B

OO6pazoBatenbHbIe Pe3yIbTaThl AUCHUTIIMHBI
(9Tansl (hopMHUPOBAHHS KOMITCTCHIIHH)

3HAeT yMeeT BJIaJICeT
JVCLIUTUIAHE
OP-1. 3Haer o OP-2. Ymeet onpenensirs u
BO3MOYKHOCTH NMPUMEHEHHSI | UCTOIb30BATh BO3MOKHOCTH
0a30BbIX MATEMAaTUYECKUX | IPUMEHEHUs 0a30BbIX
KOHCTPYKLHUHN 7151 MaTeMaTHYECKUX
dbopmanuzanum u KOHCTPYKLIUH 17151
IIPEJICTaBICHUS (bopmanuzanuu u
uHpopManuu IpeCTaBICHUs
uH(pOopMaIU
YK-1. Cnocoben | OP-3. 3naet o OP-4. YMmeer onpenessTs u
OCYLIECTBIATh  IOUCK, | BO3SMOKHOCTH IPUMEHEHHUS | MCII0JIb30BaTh BO3ZMOKHOCTH
KPUTHYECKHH aHaIW3 H | MaTEeMaTHYECKUX IPUMEHEHHUS
CHHTE3 UHPOpPMALIUY, | KOHCTPYKLUHN AJIs MaTeMaTHYeCKUX
NPUMEHSATh CHUCTEMHBIN | ONMCaHUA MHPOPMALIMK HA | KOHCTPYKIIUH JUTsl OTIMCAHUS

MOAXOJ ANl  pelIeHUS
MOCTABJICHHBIX 3a/1a4.
VYK-1.1. lemonctpupyet
3HaHHE  OCOOEHHOCTEU
CHUCTEMHOTO u
KPUTHUYECKOTO
MBIIIJICHHUS] 1 TOTOBHOCTD
K HEMY.

YK-1.2. [Ipumenser
Joruueckue (GopMbl |
MPOLEAYPHI, CIIOCOOEH K
pedieKCUM  TI0  MOBOIY
COOCTBEHHOW M uyXOMH
MBICITUTEIIbHON
JeSITENIbHOCTH.

VK-1.3.  Ananusupyer
HUCTOYHUK HH(POpMAIIH

c TOYKHU 3peHus
BPEMCHHBIX u
MPOCTPAHCTBEHHBIX
YCJIOBUI ero
BO3HUKHOBEHHSI.

dbopManbHOM SI3bIKE
MaTeMaTUKHU

OP-5. 3naer o
BO3MO>KHOCTH IIPUMEHEHUS
MaTEMaTHYECKHUX
KOHCTPYKUUHN IS
WCCIIEJOBAHMUS
uH(popMaluu Ha
(bopMaIbHOM SI3bIKE
MaTeMaTUKH

OP-7. 3naer o
BO3MO>XHOCTH TIPUMEHEHHS
MaTeMaTHYeCKNX MoJelIeH
JIISL KICCIIEIOBAHUS
JIETePMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUIT) Ha
dbopManbHOM SI3BIKE
MaTeMaTUKHU

OP-9. 3naer o
BO3MO>KHOCTH IPUMEHEHUS
MaTEMaTHUYECKUX MOJENIEN
JUTSL KCCTIeIOBaHUS
CTOXaCTHUYECKHX IPOLIECCOB
(siBeHui) Ha popMaIbHOM
A3bIKE MaTEMaTUKH

uHpopmanuy Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHK!

OP-6. YmMeet onpenensits u
HCII0JIb30BAaTh BO3MOXKHOCTHU
MIPUMEHEHUS
MaTeMaTHYECKHUX
KOHCTPYKLMU JUIs
UCCIIEJOBaHMsI HH(pOpMaLUK
Ha (hOPMAIBHOM SI3bIKE
MaTeMaTUKHU

OP-8. Ymeer onpenendars u
UCIIO0JIb30BaTh BO3MOKHOCTH
IMPHUMCHCHUSA
MaTeMaTHUYECKUX MOJENen
JUIsL UCCIIEIOBaHMS
ACTCPMUHHUPOBAHHBIX
MPOIIECCOB (SIBJICHHUIT) Ha
(hopMabHOM SI3BIKE
MaTeMaTHKU

OP-10. YmMeer onpenensate u
HCII0JIb30BaTh BO3MOKHOCTH
MIPUMEHEHHUS
MaTeMaTHUECKUX MOJeIei
JUIsL UCCIIEIOBaHMS
CTOXACTHUYECKUX MPOIIECCOB
(s1BIeHMIT) Ha popMaTbHOM
SI3PIKE MATEMATHKH




OIIK-9 Cnocoben
MMOHUMATh MTPUHITUTIBI
paboThI COBpEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTUH U
WCIOJIb30BATh UX IS
peleHws 3a1a4
npodeccnoHaTbEHOM
JeSITeITbHOCTH.

OIIK-9.1. Beibupaer
COBpPEMEHHBIC
nH(pOPMAaLMOHHbIE
TEXHOJIOTUH U
MIPOrpaMMHEIE CPEJICTBA, B
TOM YHCJIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA, [T
peleHus 3a1a4
npodeccnoHaTEHOM
NESTCIILHOCTH.

OIIK-9.2. JlemoHCcTpHpYyET
CTIOCOOHOCTH MCIOJIb30BATh
UG POBBIC PECYPCHI TSI
pelIeHus 3a1aq
npodeCCHOHATLHON
NESTCIILHOCTH.

OP-11. 3Haer o
BO3MOYKHOCTH
HCIIOJIB30BaHMA
MIPOrPAMMHBIX CPEICTB IS
MIPECTABIICHHS 1
00paboTKH
KOJIMYECTBEHHOM
uHpopmanmm

OP-13. 3naer o
BO3MOKHOCTH
HCITOJIB30BAHMS
MIPOTPAMMHBIX CPEICTB IS
MOCTPOCHUS U
HCCIEI0BaHUS
MaTeMaTHUIECKUX MOJCIeH
MIPOIIECCOB B PaMKax
peleHus

PO eCCHOHATLHBIX 33/1a4

OP-12. Ymeer onpeensite u
HCIIOJIb30BATh
BO3MOYKHOCTH TIPUMECHCHHS
MPOrPAMMHBIX CPEJICTB ISt
MPE/ICTABIICHUS U
o0paboTku
KOJIMYECTBESHHOM
uH(pOopMaIU

OP-14. Y™meer onpenensrs u
VICTIOJIb30BaTh BO3MOYKHOCTH
UCIIOJIb30BAHUS
HPOTPaMMHBIX CPEJICTB JUIS
MOCTPOCHHUS U UCCIIEIOBAHUS
MaTeMaTUYECKUX MOJIEIIeH
HPOLIECCOB B paMKax
pereHus
npo(heCCHOHATIBHBIX 33/1a4

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

VYueOHbIE 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 omeeoeHHO20 HA HUX KOJIUUECMEA AKAOEMUUECKUX UACO8 U
6UO008 YUeOHBIX 3aHAMUTL

KomrgecTBo yacoB 1o ¢gopMam opraHu3arum
o0yJeHus
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1 MareMaTHuecKue KOHCTPYKIIMH U 6 8 20
' JCTEPMUHUPOBAHHBIC MOJICITU
CroxacTudeckue MOJIeNU U
2. CTaTUCTUYECKass 00paboTKa 6 8 — 20
nHbOpMauu
Maremarnueckast 00paboTka
3. P 6 14 - 20
PE3yIIbTaTOB SKCIIEPUMEHTOB
Htoro 18 30 — 60

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

MareMaTnyeckre KOHCTPYKIIMU

IIponenypa cdera u mnpoueaypa H3MEpPEeHUs Kak MPOCTEHIIME CiIydau IOCTPOEHUS
MaTeMaTH4ecKoi Monenu oObekTa. HaTypanbHble umcia; Leble YMCIia; paldoHAlbHbIE YHCIa;
NeHCTBUTENbHBIE YnCIa KaK OECKOHEUHBIE JIeCATUYHBIE IpOoOU. AHAIUTUYECKOE U rpaduueckoe
npejcTaBieHue JaHHbIX. OmnucaHue OO0bEeKTa TOYKOM Ha YHUCIOBOM MpPSIMOH, HECKOJIbKUMHU
YHUCJIOBBIMU MapaMeTpaMH (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM). Matrpuisl U
BeKTOphl. Cucrembl KoopauHaT. COBOKYMHOCTH OOBEKTOB (MHOXKECTBA), CIIOCOOBI MX 3aJaHus U
BUJIBI, IYCTO€ W YHHMBEpcadbHOE MHOXecTBO. Omepanuu Hajg MHOXecTBaMH. buHapHbIe
OTHOLIEHMsT HAa MHOXECTBaX M WX CBOHCTBa (pe(IeKCHUBHOCTb, CHUMMETPUYHOCTD,
TPaH3UTUBHOCTb, AHTUPE(IEKCUBHOCTb, AHTUCUMMETPUYHOCTh). OTHOILIEHHE BKIIOYEHUS,
OTHOILICHHE SKBHUBAJICHTHOCTH, OTHOIIEHHE mopsaaka. OToOpakeHHs MHOXKECTB M HMX BUJBI,
¢byHkuu. Mepa MHoOkecTBa Kak (YHKIUS, U3MepeHHe MHOxkecTB. [loHsTHe 0 pa3mepHOCTU
MaTeMaTHYeCKOro oO0BEeKTa M MPOCTPAHCTBA OOBEKTOB. MeTpuka Kak (YHKIHs, pacCTOSHHE
Mexay oobekTamu. [IoHsATHE 0 METPUUYECKUX MPOCTPAHCTBAX

JleTepMUHUPOBAaHHBIE MATEMATHICCKHE MOJICITH

Wnes mareMaTHYeCKOro MOJAEIMPOBAHUS U €T0 el (JIeCKPUITUBHBIE, ONTUMHU3AIMOHHBIE,
yIpaBieHYECKHE MOJIEINN). DTarbl IOCTPOCHUS U UCCIIEIOBAHUS MaTEMaTHYECKOW MOIeTH (BBIOOD
MEPEMEHHBIX U UX 0003HaueHHH, OMHCAaHUE MEePEeMEHHBIX, (POPMyTUpOBAHHE 3a/laud Ha SI3bIKE
MaTeMaTHUKH, PEIICHUE 3aJlauu, UHTepIpeTamus pe3ynbTaToB). Onucanne o0bekTa (mporecca) ¢
MIOMOIIIBIO YMCIIOBOU IOCHen0BaTeabHOCTH. [Ipumep auckpeTHOW Mozaenu (Hampumep, 3ajaada o




Pa3sMHOXEHHUU KPOJHMKOB, NMPUBOJAIIAs K mocienoBarenbHoctn Pubonayun). CrnocoObl 3a1aHus
YHCIIOBOU MIOCJICIOBATEIILHOCTH. CBoiicTBa MPOIECCOB u CBOICTBa YHCIOBBIX
II0CJIEI0BATENbHOCTEN (MOHOTOHHOCTb, OTPAHUYEHHOCTh, LUKIMYHOCTB). OmnucaHue 0ObEKTa
(mporuecca) ¢ moMolbio yucioBoi GpyHkiuu. Ilpumep HenpepsIBHOM Mojenu (Hampumep, 3aaada
0 TUTOMIAJIA KPYroBOTo cekTopa). CriocoOsl 3a1anus yncaoBoi GpyHkuu. CBOHCTBA MPOILIECCOB U
CBOMCTBA 4YMCIOBBIX (YHKUMH (MOHOTOHHOCTb, OIPAaHHYEHHOCTb, YETHOCTh/HEUETHOCTb,
nepuonYHOCTh). [loHsATHE 0 OECKOHEYHO OOIBIINX/OECKOHEYHO MANIBIX (PYHKIMSIX, O CPAaBHEHUH
ckopoctu pocta GpyHkuuid. ConocraBieHne 0cOOEHHOCTEH NUCKPETHON M HENpPEPBhIBHOW MOJeNn
OJIHOT'O U TOTO K€ Ipoluecca (Hanpumep, 3a1aya 00 u3Hoce 000pyA0BaHusA).

OnTuMH3aIIMOHHBIC MATEMATUYECKUE MOJICITHN

[lonsiTe o nuHelHOM mporpammupoBanuu. [IpousBoaHas GYHKIMH KaK HHCTPYMEHT
ONTUMM3ALMOHHOrO aHainu3a. [lpumep OIHONApaMETPUUYECKOM ONTUMHU3ALMOHHON MOJEIU
(Hampumep, uzonepumeTpudeckas 3anada). [Ipumep nByxmapaMeTpUyecKOd ONTHMH3AIMOHHOMN
MojeNlu (Hampumep, METOJ, HAMMEHBIIMX KBaJpaTOB M €ro IMPUMEHEHHE K 3ajade 00
anMpPOKCUMAIIUY JTUHEHHOHN (YHKIIMEH; BBIBOJI YPABHEHUS IIPSIMOU JIMHUU TTAPHOUN PETrPECCHH ).

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

CroxacTuyeckne MaTeMaTH4eCKHe MOIEIN

JlerepMUHUpPOBaHHbIE W ClydailHble mporeccbl. Heonmpeaen€HHOCTh B MaTEMAaTHYECKUX
Mozensax. OmnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUHM BEPOSITHOCTEM.
JlocToBepHbIE, HEBO3MOJKHBIE, ClydaliHble COOBITHA. BeposTHOCTH ciyyallHOro COOBITHS Kak
Mepa BO3MOXKHOCTH €r0 HAaCTyIUIeHus. JIUCKpeTHble M KOHTHMHYaJbHBIE IPOCTPaHCTBA
DJIEMEHTAPHBIX COOBITHH. Maremarndyeckass MOJENb CIyYalHBIX COOBITHA C KOHEYHBIM /
OECKOHEUHBIM 4YMCJIOM DPABHOBO3MOXHBIX HCXO/J0B (KOMOMHaTOpHOE / TE€OMETPHUYECKOE
ornpezeneHue BepoSITHOCTH). OlleHKa BEPOSITHOCTH COOBITHSI IO €ro 4acTOT€ B AKCIIEPUMEHTE
(craTHcTHYECKOE ONpeJeNeHHe BEpOsATHOCTH). MoJenupoBaHue JUCKPETHBIX —CIIydalHbIX
BennuuH. IloHsATHE O 3aKkOHE pacnpelneneHuss BEPOSATHOCTEHM M YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIlydalHOM BeJIMYMHBL. MOJEIMpOBaHUE HENPEPBIBHBIX CIyYalHBIX BEJIWYMUH.
[loHATHE O TIIOTHOCTH pACHPENCICHUS BEPOSATHOCTEHW W  YHCIOBBIX XapaKTEPHUCTUKAX
HEINPEPBIBHOW CIy4allHON BeaW4MHBL. IIpuMepsl pacmpenencHuil HENpEpPBIBHBIX CIIy4alHBIX
BEJIMYMH (PaBHOMEpPHOE pacIpe/ielieHne, HOPMallbHOE paclpeieseHUe, pPACIpeleeHHe «XU-
KBazpar», pacnpenencaue CTbrofieHTa, pacnpenencaue Ouiiepa).

Bri6opounblii MeTox

3ajayn MaTeMaTU4YeCKOW CTaTUCTUKH, CBS3b U PA3JINUMe ¢ TeopHel BeposiTHOcTei. O0mue
CBeleHUsI O BBIOOpOYHOM MeToje. CTaTUCTUYEeCKHE MaHHbIe: TeHepajbHas COBOKYMHOCTb WU
BBIOOpPKA, 3aBHCHMBbIE U HE3aBUCUMbIE BBIOOPKH; NIEpBUUYHAs 00padOTKa JaHHBIX (paHXHpPOBaHUE,
IpYNIIUPOBKA, TOCTPOEHHE BapUALMOHHOTO psijia). JJuCKpeTHbIe U MHTEpPBaJbHbIE BapHAllMOHHbIE
pAdbl, MEpexo] OT HHTEPBAJBHOTO psiia K JUCKPETHOMY. [ 'eomeTpuueckoe IpeacTaBiieHue
CTaTUCTUYECKUX JIaHHBIX: IIOJIUTOH, T'MCTOrpamMMa, JIENIECTKOBbIE M KPYIOBBIE JHarpaMMbl;
BO3MOXXHOCTH npuMeHeHus Excel s Bu3yanusanuu JaHHBIX.

CraTucTuyeckoe OlleHHBaHUE

IlepBuuHbIE ONKCATENBHBIE CTATUCTUKH: MEPBI MOJIOKEHUS (MEPBI LIEHTPAIbHON TEHACHLINN
U KBaHTWIM paclpeleleHus) M Mepbl H3MEHUHMBOCTH. YCpEJHEHHE MJaHHBIX (CpemHsis
BbIOOpOYHAsl, MOJla U MeAuaHa BbIOOpkH). KBaHTMIM pacnpeneneHus (MPOLEHTHIIN, KBAPTUIN).
Meps! pazbpoca aHHBIX (pa3Max BBIOOPKH, TUCHEPCHUS U CpelHEe KBaJIpaTUYHOE OTKIOHEHHE,
acuMMeTpus, dKciecc). Maes cTaTuCTHYecKoro OleHUBaHUA. TOYHOCTh U HAJAEKHOCTh OLCHKH.
Toueunble M WHTEpBaJbHBIE OLIEHKHU IapaMEeTPOB pacrpezeneHus. BoiOopouHas cpeaHss u
BbIOOpOYHAs TUCTIEPCHsI KaK TOUEUHbIE OLIEHKH MeHepaibHON CpeHel U reHepalbHOW AUCIIEPCUH.




JloBepUTeNbHBIE HWHTEPBAJbl JUJII OIEHKM MaTeMaTH4YEeCKOTO OXHMJIAHUS UM  CPEJIHEro
KBaJIpaTUYHOTO OTKJIOHEHHS HOPMAIbHOrO pactpenenenus. Bo3smoxHoctu npumenenusi Excel
JUTSL TIOJTYYICHUS XapaKTePUCTHK BHIOOPOYHBIX JaHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensius u perpeccusi BeIU4YUH

Bunapl cBszeir mexnay BenmuunHamu. [loHsTHE O (YHKIMOHAIBHOHM, CTAaTUCTHYECKOH U
KOPPEJIALIMOHHONW 3aBUCUMOCTH. 3aJauyd KOppeJsIMOHHOro aHanuza. KoppensiuoHHas CBs3b
MEX1y BeTHYMHAMU U €€ ToKa3aTenu (Ccuja, HampaBieHue, Ha&KHOCTh); BUIbI CBSI3U (JIMHEHHAs
/ HEeNMVHEWHasl, TOJIOKUTENbHAs / oTpunarenbHast). KodapuumeHT Koppensiuu Kak MMoKa3areib
TECHOTHI U HaIPaBJICHUs CBSI3M, ero cBoiicTBa. Koadduiment panrosoit koppemnsuuu Crnupmena /
Kennanna, xoaddumnuent koppensuuu [Tupcona. 3agaunm perpecCHOHHOTO aHalu3a. Y CIOBHBIC
CpeIHue U BBHIOOPOYHOE ypaBHeHHE perpeccuu. [locTpoeHue mpsiMoil JTUHUU MApHON perpeccuu
METOJIOM HaMMEHBIINX KBAApaTOB. [[IOHATHE O HENTMHEWHOW PErPECCUU.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

M3mepeHuss M IIKajgbl B HAyYHBIX MCCIEJOBAaHUAX (HOMHHATUBHAs, paHIoBasd,
UHTEpBaJibHas, aOCOJIIOTHAs wLIKana). ['mmore3sl HayyHble M cTatuctudeckue. Vnes mpoBepku
CTaTUCTUYECKOM TMIOTE3bl. Y POBEHb CTATUCTUYECKOM 3HAYMMOCTH. CTaTUCTUYECKUI KPUTEPUI U
yucio creneHeil cBoOonbl. IIpoBepka THIOTE3 C MOMOIIBIO CTaTUCTUYECKUX KpPUTEPHEB.
CratucTudeckoe pelleHHe M BepoATHOCTh OIMOKW. HampaBnenHble M HEHanpaBJEHHbIE
anbrepHaTuBbl. CozepikaTenbHasi HHTEPIPETalUs CTATUCTUYECKOTO PEIICHNUS.

[lonsaTie O mapaMeTpUYecKMX U HenapaMeTpUYecKHX Kputepusx. Kpurtepuum pasnuuuil.
Henapamerpuueckue KpUTEpUHM Uil CBSI3HBIX BBIOOPOK (kpurepuii 3HakoB G, T-kpurepuit
Bunkokcona). Henapamerpuueckue KpuUTepuu JUlsl HECBA3HBIX BbIOOpOK (U-kpurepuit ManHa-
Yutnu). Kpurepum cormacus pacnpenenenuil. Hemapamerpuueckue KpuTepusi corjiacus
pactipenenenuii  («xu-kBagpat» kputepuidt Ilupcona, kpurepuii ®umepa). IIpumepst
[IapaMEeTPUYECKUX KPUTEPUEB paA3JIMUMi: CPAaBHEHHE CPEIHMX 3HAYEHUU JBYX TI'€HEpaJbHBIX
COBOKYNHOCTEH IpH M3BECTHBIX W HEU3BECTHBIX, HO PABHBIX JUCHEPCHSIX (HE3aBUCHMBbIE
BBIOOPKH); CPaBHEHUE IUCIIEPCUI JIBYX T€HEPaAbHBIX COBOKYITHOCTEH.

4. TlepeyeHb Y4eOHO-METOJAMYECKOro o0ecmedeHUsl [JIsi CAMOCTOSITEIbHOH PadoThI
00yyauuxcsi Mo JUCHUNJINHE

CamocrosiTenbHast paboTa CTyJE€HTOB siBIIsieTcsl 0co00il (opmoii opranuzanuu y4eOHOTo
mporecca, MpeacTaBisionias co0OH IUIaHMPYEeMY0, TI03HaBaTENIbHO, OPraHU3allOHHO MU
MCTOAWYCCKU HaMpPaBIACMYIO JCATCIBHOCTh CTYACHTOB, OPUCHTUPOBAHHYIO Ha JOCTHUIKCHHC
KOHKPETHOTO  pe3yibTara, OCYLIeCTBISeMyl0 0e3 MpsMOM  IMOMOIIM  IperojaBaTens.
CamocrosiTenbHass paboTa CTYJACHTOB SIBJISETCS COCTAaBHOM YacThi0 y4eOHOH paboThI M MMeEeT
LEJIbI0 3aKpeIUIeHne U yriyOJeHHe MOJy4YeHHbIX 3HAaHUN M HaBBIKOB, NMOUCK M HpUOOpeTeHHe
HOBBIX 3HaHPII>i, a TaK>XC BBIIIOJTHEHUEC yqe6HBIX BaI[aHI/If/'I, MMOATOTOBKY K MPCACTOAIIUM 3aHATUAM
u sKk3aMeHy. OHa npenycMaTpHuBaeT, Kak MpaBuUiIo, pa3paboTKy pedepaToB, HaUCAHUE JOKIIA/IOB,
BBIITOJTHCHHUE TBOPUYCCKHUX, WHANBUAYAJIbHBIX Sa)IaHI/Iﬁ B COOTBETCTBUHU C yqe6H0f/'1 nporpaMMoﬁ
(TeMaTMYECKUM IUIAHOM M3Y4YEHHUs TUCIMIUIMHBI). Tema IJis TaKoro BBICTYIICHHSI MOXeET ObITh
IpeAIoKEeHa IMpernoJaBaresieM Wwin u30paHa caMHUM CTYAEHTOM, HO MaTepuall BBICTYIUICHUS HE
JOJDKEeH  AyOnupoBaTh — JIGKIMOHHBIA — Marepuai.  PedepaTuBHBI ~ Marepuan  CIyXHT
JOTIOIHUTENbHON HMH(OpManmend nanas paboThl HAa NpPaKTHUECKUX 3aHATUAX. OCHOBHas Lejb
JAHHOTO BHJA PabOThl COCTOMT B OOYYEHUH CTYAEHTOB METOJIaM CaMOCTOSITENIbHOW paloThl €
y‘-Ie6HBIM MaTCpuraioM. I[J'If[ IOJIHOTBEI YCBOCHHA TEM, BBIHCCCHHLIX B IIPAKTHYCCKHUC 3aHATUA,
TpeOyeTcss paboTa ¢ mepBoMCTOYHHMKaMU. Kypc mpenycMaTpuBaeT CaMOCTOSATENBHYIO pPaboOTy



CTY/IGHTOB CO CIEIHabHON JuTepaTypoil. Cleayer OTMETUThb, YTO CaMOCTOsITeNbHas paboTta
CTYJICHTOB pe3yJIbTaTHBHA JIMIIb TOTA, KOT/Ia OHA BBITIOJIHICTCS CHCTEMAaTHYECKH, TTIAHOMEPHO H
IeJICHANPABICHHO.

3ajaHus 715l CAMOCTOSITEIbHON pabOoThI IIPEyCMAaTPHBAIOT UCIIOIb30BAHUE HEOOXOAUMBIX
TEPMHHOB M MOHATHH 1O mpodiiemMaThke Kypca. OHM HAICIMBAIOT HA MPAKTHYECKYIO paboTy 1o
HNPUMEHCHHUIO M3y4aeMOro MaTepHalia, MOUCK OMOIHorpaguyecKkoro Marepuana U dICKTPOHHBIX
MCTOYHMKOB MH(OPMAIIMHU, HUTIOCTPATHBHBIX MaTepPHAIOB. 3a/laHusl 10 CaMOCTOSTEIbHOM paboTe
JAI0TCs 110 TeMaM, KOTOPbIE TPEOYIOT IOMOIHUTEIBHON TPOPAOOTKH.

OOmmii 00BeM CaMOCTOSTENFHOW pabOThl CTYIEHTOB MO JUCIMIUIMHE BKJIIOYACT
ayIUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITEIbHYIO pabOTy CTYJICHTOB B TEYCHUE CEMECTpa.

AynuTopHas caMmocTosiTenbHas pabora ocymiecTBisiercs B (opMe  BBIIOJIHEHUS
HNHCHMEHHBIX IPOBEPOYHBIX PA0OT IO IHUCIHMILUIMHE, B TOM YHCIIE C IPUMEHEHHUEM IPOrPAMMHBIX
CpeICTB. AyIMTOpHAsl caMOCTOsITeNbHas paboTa obecrieueHa 0a30i AUAAKTHYECKUX MaTEPHAIIOB
0 pa3jeliaM JUCHUILIHHBL.

BHeaynuTopHas camocTosiTelbHasE paboTa OCYIIECTBISCTCS B (opMme BBINIOIHEHHS U
HOATOTOBKM K KOMMEHTHPOBAHHUIO CaMOCTOSTENBHBIX Pa0OT, UTOrOBOW KOHTPOJIBHOW PabOTHI;
pa3paboOTKU CONEpKaHUs W MPE3CHTAUK JOKJIAJ0B 10 TEMaM HHJWBHUIYaJbHBIX U TPYIITOBBIX
HPOEKTOB, pedeparos.

,Zlfl}l CamMoCcmoaAmenbHoll NO020MOBKU K 3aHAMUAM RO 0ucuunﬂuuepel<omendyemc;l
ucnojib3zoeamo ytte6u0-mem00ultec1<ue mamepuaiibl:

1. AsepwsnoB ILI., CrprokoBa I'.A. IlepBuunasi oOpaboTka pe3ylbTaTOB IICHXOJIOTO-
MeJarornyeckoro MCCIeOBaHUs: Y4eOHO-METOAuYecKoe mocodue. — YIIbSHOBCK:
Vul'TTY um. U.H. Yaegrosa, 2021. — 67 c.

2. BrnagoBa E.B. OcHoBbl MmaTemaruueckoil o0pa®oTku uH(poOpManuu: ydeOHO-
METOAMYECKUE  PEKOMEHAAIMU g OakaJlaBpOB  HANpaBJiCHUS  MOATOTOBKHU
«Ilemarornueckoe oOpaszoBanue». / BnagoBa E.B., MakeeBa O.B., Cubupea A.P.,
®ommanoBa E.B., LlpranoB A.B. — VYaesaoBck: ®I'BOY BO «Yal'Tlly um. W.H.
VaesHoBay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapl MaTeMaTHIECKOW CTATHCTUKH B TICUXOJIOTO-TIEAarOTHIeCKUX
uccienoBaHusaX: YueOHo-MeTonudeckoe mocodue / I A. CtprokoBa. — YJIbSHOBCK:
OI'BOY BO «Yal'TlV um. .H. Vaesaosay, 2017. — 91 c.

4. DneMeHThl TEOPHH BEPOSATHOCTEH, MaTeMaTHYEeCKOW CTATUCTHKH W aHAJIW3a CHCTEM
MaccoBoro obcnyxuBanus. Yacte 1. BBenenue B Teopuio BepositHocTed. KpaTkuit
HCTOPUYECKHI JKCKypC: yueOHOe MocoOue Al MOJATOTOBKU OakajJBpPOB U MarucTpoB
HeMaTeMaTuuyeckux HampasieHuil / coct. H.A. Bonkosa, H.B. ['nyxoBa. — YibpsiHOBCK:
Viul'TllY umenn U.H. Ynesarona, 2017. — 96 c.

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

Opraﬂmaunﬂ N MPOBEACHUE aTTECTAllMU CTYACHTA

B nporecce onenkn 6akanaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPAAUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUTIBI, BUABI W (GOpMBI KOHTpoJiA. [Ipu 3TOM MOCTENEHHO TPaJAUIIMOHHBIE
CpEeZICTBAa COBEPUIEHCTBYIOTCS B PYCJI€ KOMIETEHTHOCTHOTO MOIX0/1a.

Iea» mpoBeneHUusi aTTrecTallMM — TPOBEPKAa OCBOSHUS OO0pPa30BATEIBHOW MPOTPaMMBbI
JTUCIUILTAHBL Yepe3 chopMHpPOBAaHHOCTH 00pa30BaTENbHBIX PE3YIbTATOB.



IIpomeskyTOYHASA aTTeCTAllMsA OCYLIECTBIISIETCA B KOHIE CEMECTPA U 3aBEPIIACT U3YUECHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUNH U yMeHU#, (GopMHUpOBaHHE
ONPEACICHHBIX KOMIIETCHIUMA.

OneHoYHbBIMU CpEeACTBAMU TEKYILEro OLICHUBAHUS SIBJISTFOTCSL: MaTepHUalIbl
CaMoCTOSITEeNbHBIX paboT. KOHTpOsb ycBOEHHUs mMarepHualia BeleTCsl PEryJspHO B TEUEHUE BCETrO
CEMECTpPA Ha MIPAKTHYECKUX 3aHATUSX.

Ne CPEJCTBA OHEHUBAHMUAI,

n/n UCIIOJIb3YEMBIE JJIs1 TEKYILETO O06pazoBarenbHbIe
OLICHUBAHMsI [TOKa3aTes pe3yabTaThl JUCLUILIUHEI
(dbopMHpOBaHUST KOMIIETEHIIUN
1. OueHo4yHbIE CpeCcTBA OP-1. 3Haer O BO3MOXHOCTM MPUMEHEHUS
AJIS TeKyllei aTTecTaluu 0a30BBIX MaTeMaTHYECKUX KOHCTPYKUMU ISt
dbopmanu3anum U NpeAcTaBiIeHus HHPOpMALUU
OC-1 CamocrosTenbHas paboTa OP-2. VYmeer ompenensiTb M HCIOJIB30BATH
OC-2 CamocrosTenbHas paboTa BO3MOYKHOCTH IPUMEHEHUs 0a30BBIX
OC-3 CamocrosTenbHas paboTa MaTeMaTHYECKUX KOHCTPYKLUHI I E
OC-4 CamocrosTenbHas pabota dbopmanuzanuu 1 NpeAcTaBiIeHus HHPOpMaLUU
OC-5 CamocrosTenpHas pabora OP-3. 3Haer 0 BO3MOXHOCTH IPUMEHEHUS
OC-6 CamocrosTenbHas paboTta MaTeMaTHYECKUX KOHCTPYKLUHM A ONMCaHUs
OC-7 CamocrosTenpHas paboTta uHpopManuu  Ha  (GOpPMATBHOM  SI3BIKE
OC-8 UtoroBast KOHTpOJIbHAs MaTeMaTHKU
pabora / TBopueckoe 3axanue / OP-4. VYmeer ompenensiTh H HCIOJIB30BATh
Pegepar / [Ipoekt BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
KOHCTPYKUMH JUIsi ONMHCaHUS WHPOpPMALUU Ha
2. OuneHo4HbIe CpeACTBA (bopManbHOM S3bIKE MAaTEMATUKU
ISt MpoMesKyTo4HOM arrectamuu | OP-5. 3HaeT 0 BO3MOXHOCTM IPUMEHEHHUS
MaTeMaTHYECKUX KOHCTPYKLUH IS
OC-9 3auér B popme yCTHOTO uccieoBaHus MHPOpManuu Ha (HOpMaIbHOM
cobecenoBanus / ITorosslit Tect A3BIKE MATEMATUKH

OP-6. VYwmeer omnpenensiTb U HCIOIH30BAThH
BO3MOXKHOCTH TPUMEHEHUS MaTeMaTHYeCKUX
KOHCTPYKIUH Il MCCIIeOBaHMs HH(OpMaIim
Ha (OopMarIbHOM SI3bIKE MAaTEMAaTHUKU

OP-7. 3Haer 0 BO3MOXHOCTH IPUMEHECHHUS
MaTeMaTUYeCKUX MOJeNed aJsl HCCIeOBAHUS
JIeTEPMUHUPOBAHHBIX IMPOLECCOB (SBICHUI) Ha
(dbopMaTbHOM SI3bIKE MAaTEMATHUKA

OP-8. VYmeer omnpenensiTb MU HCHOIB30BATH
BO3MOXXHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
Mozeen Ui HCCIIeI0BaHUS
J€TEPMUHUPOBAHHBIX IMPOLECCOB (SBJIEHUIN) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-9. 3maer 0 BO3MOXHOCTH IPUMEHEHHUS
MaTeMaTHYeCKUX MoJeneil uid ucciaeloBaHus
CTOXaCTHMYECKHX TPOIECCOB  (SIBIEHUH) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-10. VYmMeer omnpenenars M HCHOJIb30BaTh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
MoJiele JUIsl KCCIIEeIOBaHUSl CTOXACTUYECKUX
npoIreccoB (sIBIEHUH) Ha (HOpPMAIBHOM SI3BIKE




MaTeMaTHKU

OP-11. 3Haer 0 BO3MOKHOCTH MCIIOJIb30BaHUS
MIPOTPaMMHBIX CPEICTB IS PEICTABIICHUS U
00paboOTKN KOTMYECTBEHHOM HH(pOpMAaIIN

OP-12. YMmeer onpenenisaTh U UCMOIb30BATh
BO3MOXXHOCTH MPUMEHEHHSI TPOTPAMMHBIX
CPEJICTB IS TIPEACTABICHUS U 00pabOTKH
KOJIMYECTBEHHOU NH(OpMaIUu

OP-13. 3HaeT 0 BO3MOKHOCTH HCIIOJIL30BAHMS
MPOrPaMMHBIX ~ CPEJICTB ISl  TIOCTPOCHHST U
HCCIIEIOBAHUS MaTeMaTHYECKHX Mozesei
MIPOLIECCOB B paMKax peleHus
npodeCcCHOHATTBHBIX 3149

OP-14. VYwmeer onpeaensite W UCIOIb30BATh
BO3MO)KHOCTH ~ MCTIOJIb30BaHMsI  MPOTPAMMHBIX
CpeACTB Ui TOCTPOEHHS M  HCCIECIOBAHUS
MaTeMaTHYECKUX MOJIeIel IpPOIeCCOB B paMKax
pereHust TpoeCCHOHATBHBIX 3314

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsA yCneeaemocmu
odyuarowuxca no oucyuniune

Omnucanue OLOCHOYHLBIX CpCACTB H HCO6XO,Z[I/IMOFO O60py,[[OBaHI/I$I (,I[GMOHCTpaI_II/IOHHOFO
MaTepI/IaJIa), a TaKXKXe IMpoucaAypbl M KPUTCPUHU OLCHHMBAHWA MWHIAWKATOPOB AJOCTHIKCHUA
KOMHGTCHI_[I/Iﬁ Ha pa3JIMYHbIX 3TallaX HUX (bOpMPIpOBaHI/IH B IIpOoLECCC OCBOCHUA O6pa3OBaTeJ'ILHOI‘/‘I
nporpamMmmsl NpCACTaBJICHLI B (DOHIIG OLCHOYHBLIX CPCACTB AJId TCKYIICT'O KOHTPOJIA YCIICBACMOCTU
n HpOMe)KYTOqHOﬁ aTTCCTalluu.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOA YCReeaemMocmu
odyuarowuxca no OucyuniuHe

OC-8 UroroBasi kouTposbHasi padora / TBopueckoe 3axanue / Pedepar / [Ipoekt
IIpumepnoe codepircanue umozoeoii KOHMPOILHOU PAOOMbL

1. 3aganbl MHOXecTBa 4, B, C (KoHE4YHble JMOO CUYETHbIE/ YHCIOBBIE MPOMEXKYTKH,
o0jacTi Ha IUIOCKOCTH WMJM B IpocTpaHcTBe). HaillTu Komm4ecTBO 3j1eMEHTOB/Mepy
yKa3aHHOTO MHOXKecTBa (Harnpumep, A N (B\(C)).

2. Bo MHOXecTBe ... 33aJaHO OTHOILEHHE ... MEXAY ODJIeMEHTaMH. OTO OTHOIIEHHUE
SBISIETCS: @) PYHKIIMOHAIIBHBIM COOTBETCTBHEM; O) OTHOIIIEHHEM SKBUBAJCHTHOCTH;
B) OTHOUIEHWEM  TOpsJKa;  I)OMeKkuMed; 1) CAMMETPUYHBIM  OTHOIICHUEM;
e) peIeKCUBHBIM OTHOUIEHUEM; ) TPaH3UTUBHBIM OTHOUIEHHUEM;
3) aHTUCUMMETPUYHBIM OTHOLIEHUEM.

3. 3amaHHAs YHCIIOBas MOCIIEIOBATEIHLHOCTD SBISETCS: a) BO3pacTaromieii; 0) yObIBaroei;

B) OTPAaHUUYEHHON; I') HUKJINYECKOM; 1) apuMeTHIecKoit IIPOrPECCUEH;

€) TeOMETPUYECKON TPOrpeccuei; k) OECKOHEUHO Majioi; 3) OECKOHEYHO OOJIBIION;

1) CTallMOHAPHOM; K) CXOISAIICHCS.

Y CTaHOBHUTH COOTBETCTBUE MEXKTY YHCIOBBIMH (DYHKITMSIMH U MX TpaHUKaMH.

Oynkius 3agaHa rpadguxkoM. HalTu KoaMuYecTBO LeNbIX 3HAUYEHUH apryMmeHTa, B

KOTOPBIX IPOU3BOAHAS (PYHKLINU MOJIOKUTEIbHA.

6. BeposTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YeTCs] KOMOMHATOPHBIN JHOO
reOMEeTPUYECKUN OJIX0/] K BEIYMCICHUIO BEPOSITHOCTH).

ok~



10.

agrownE

JluckpeTHass ciny4aiiHas BeJIMYMHA 3a/laHa 3aKOHOM pacrlpejieNieHus: / HelpepbIBHAS
cly4yaiiHas BeJIMYMHA 3ajJlaHa IUIOTHOCTBIO pachpeneneHus (rpaduuecku). Haiitu
BEPOSITHOCTh TOTO, YTO JIaHHAs BEJIMYMHA NPUHUMAET 3HAUYCHUE, IMPUHAJJIeKAIEe
YKa3aHHOMY ITPOMEXYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKypPpPEHTHO
[IOCJIEI0BATEIbHOCTRIO 3HAYEHWM BEJIMYMHBI ... B COOTBETCTBYIOLUIME MOMEHTHI
BpeMeHH OO0 3aJJaHHOM SIBHO (yHKIMEH BpeMeHH. HaiiTu 3HaYeHHe STOW BEIMYUHBI B
3aJlaHHBIi MOMEHT BpEMEHHU; HauOoJIblllee BO3MOXKHOE 3HAUYEHHWE STOW BEJIMYHHBI,
HaWMEHbIIIEE BO3MOXKHOE 3HAYEHHWE HTOM BEJIMYMHBI; NpPEIeIbHOE 3HAYCHUE H3TOU
BEJIMYMHBI B OTHAJeHHOM Oyayliem, €clidi OHO cyliecTByeT. (OxapakTepu3oBaTh
MOBEJICHUE BEIWYMHBI B TEPMUHAX BO3PACTaHUs/yObIBAaHUS, OTPAHHMYCHHOCTH,
MEePUOJUYHOCTH/IIUKIMYHOCTH U T.I1.

Benuuuna ... 3amaHa pe3yibTaTaMu HECKOJIBKUX u3MepeHui. llpencraButh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BeNMYMHBI B BUE BapualnuoHHoro psana. Iloctpouts
MOJIUTOH, TUCTOTpaMMy, HAWTH MOJY, MEIUaHy BBIOOPKU, CPEIHIOK BHEIOOPOYHYIO H
CpellHee KBaJpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaT€MaTUYECKOE OXUIAHUE CIy4alHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (Cyas MO TOJWUTOHY, TUCTOTPamMMe), YTO
reHepajibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJee MpaBIoONOA00HYIO THIIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIe IOJIy4E€Hbl 3aJaHHbIC
3HAUYEeHHUs] U3MepsieMoro mnapamerpa. llpoBeputrh TrUMOTE3y O CTAaTUCTHYECKOU
3HAYUMOCTHU Pa3IudUil MEXy IpynIamu.

Ilpumepnoe codepircanue umoz06020 meopuecko2o 3a0aHus

[Ipogymars HaboOp mapaMeTpoB, KOTOPBIMH MOXHO 33JaTh YKa3aHHbBIM OOBEKT.
Bbiaenute MHOXKECTBa BO3MOXKHBIX 3HAYEHMH O3TUX IapaMeTpoB, Olepaluy,
OIlpeJIeJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHus o0bekTa. Onucarb
CYLUICCTBEHHbIE  CBOMCTBA O0O0BEKTa C  IIOMOIIbIO  OTHOUIEHUH  (IIOCTPOUTH
MaTeMaTH4ecKyto Mozens). [locTaBuTh 3agauy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUs MOJENH, 10 BO3MOXKHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BenMUnHY, 33JaHHYIO PE3yJbTaTaMH HECKOJIBKUX MU3MEPEHUN B YKa3aHHbIC
MoMeHThl BpeMeHu. ChopMynMpoBaTh 3ajady, CBA3aHHYIO C NPOBEPKOW THIIOTE3BI O
XapakTepe paclpeesIeHNs] BETUYUHBI C TCYEHUEM BpeMeHU. [10 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IperokuTh BapuaHThl, KOTJla MpaBaoNog00Ha OyAeT rumoresa o
TOM, YTO BEJIMYMHA U3MEHSETCS C TEYEHHWEM BpPEMEHHU MO JIMHEHHOMY 3aKOHYy? IO
KBaJpaTUYHOMY 3aKOHY? MO 3KCHOHEHIMATbHOMY 3aKOHY? MO JOrapu(pMHUUECKOMY
3akony? IlpennoxuTh WMHOW THUN (YHKIMOHAIBHOM 3aBHCHUMOCTH, OIMCBIBAIOIIEH
u3MeHeHHe BeMu4MHbl. CKOJIBKO MapaMeTpoB B BBIOPAaHHOM 3akoHe? MOXKHO JIM Kak-
700 OLIEHUTH BEPOSATHBIE 3HAUEHUS 3TUX MapaMeTPOB, UCXOSl U3 TaHHBIX?

Ilpumepnulii nepeuenv mem pegpepamoe

CpaBHEHME pa3IMYHBIX KPUTEPUEB NTPOBEPKU CTATUCTUYECKHUX THUIIOTES.

ITocTanoBKa 3a1a4y JUCIIEPCUOHHOIO AHAJIN3a U OCHOBHBIE MOJXO/BI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3A U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a1a4M KJIACTEPHOT'O aHAJIM3a U OCHOBHBIE ITOAXO/BI K €€ PEIICHUIO.
[IpMeHeHne KOMIIBIOTEPHBIX CPe ISl CTAaTUCTHUECKON 00paOOTKHU TaHHBIX.



agkrownE

Sk

7.
8.

9.

Ilpumepnolii nepeuens mem UHOUBUOYATLHBIX / 2DYNNOBBIX NPOEKM OB

MaremMarnueckast MOJIEIb CPABHEHUS CPEAHUX 3HAYECHHUM JIBYX COBOKYITHOCTEH.
MaremaTHnueckas MOJIE€b UCKIIIOYEHUS TPYOBbIX OIIMOOK HaOIr01eHU.
Maremarnueckast MOJIEIb CPABHEHUs IOJIEH IIPU3HAKA B JBYX COBOKYITHOCTSIX.
MaremaTtuueckas MOJIEIb CPABHEHUS JUCIIEPCUH IBYX COBOKYITHOCTEM.
Maremarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYECHWMM IapaMeTpOB pacIpeneieHUs
(MaTeMaTU4eCcKOro OXHJIaHHs paclpe/leeHus).

Maremarnueckass MOJEIb OLEHKM YMCIOBBIX 3HAYCHUM IIapaMETPOB paCIpeNeiICHUs
(mucniepcun pactpeiesieHus ).

MaremMarnueckast MOJEIb UCCIIENOBAHNS 3aKOHA PACIIPEIEICHUs ITPU3HAKA.
MaremaTHueckasi MOZEIb OLEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJIALIMOHHOMN CBA3U MEXAY BEIUYMHAMH.

10. MaTremaTuueckas MOZCIIb ITOCTPOCHUA pr[MOI/I JIMHUHN PETPECCHUU BEIINYHH.

OC-9 3auéT B popme ycTHOro codecegoBanusi / UTorosnlii Tect

IIporpamma 3auéra

Pa3nen 1. MareMaTnuyeckne KOHCTPYKIUM U IeTEPMUHHPOBAHHbIE MOJIeJIU

1.

MHoxecTBa, OCHOBHBIE OIlE€pallMM HaJ MHOXXECTBaMHU. YHCIOBBIE MHOXKECTBA
(MHOXECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTENbHBIX Yncen). YucnoBas
IpsiMasi, YUCJIOBbIE IPOMEKYTKH.

UYucnoBas INIOCKOCTb, JE€KAPTOBBI KOOPAMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexMepHoe
MPOCTPAHCTBO, MHOTOMEPHOE NPOCTpaHcTBO. JlnmHa, miomans U o0BEM Kak Mepa
MHO’K€CTBa. PaccTosiHnE MEX Iy 2JIEMEHTAMH MHO>KECTBA.

OTHolIEHNE BKJIIOUEHUSI MHOXKECTB U €ro cBoicTBa. OTHOLIEHHS] SKBUBAJIEHTHOCTU U
kinaccupukanus. [IpuMepbl OTHOIIEHUIT SKBHUBaJIEHTHOCTH. OTHOIICHUS IOPSAJKA.
[IpuMepsl OTHOIIEHM OPSAAKA.

@OyHKIMOHANbHAS 3aBUCUMOCTb, obuiee nmoHsTue ¢pyHkuuu. OOnacTh onpeneseHus u
MHO>KeCTBO 3HaueHUi pyHkunu. Komnosumus ¢pynkumii. Bzaumuo odpatHbie QyHKINN.
IIpumepsl.

Matemaruueckoe MO/IETUPOBaHUE SBJICHUS (mporecca) c MTOMOIIbIO
MOCJIEeI0BATENbHOCTH, (DYHKLMHU. DTarbl MOCTPOEHUsI MojeH. [ToHATHE O TUCKPETHBIX
1 HENPEepBIBHBIX MO/ENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

YucnoBele (GYHKIMM OJHOW JAEUCTBUTEIBHON IEpeMEHHOW Kak MaTeMaTHYecKue
MoOJeNu sIBJICHUHN (TiporieccoB). MOHOTOHHBIE, OTpaHHYCHHBIC, YETHHIC/HEUETHBIC,
nepuoindeckrue GyHKINH.

UucnoBele  MOCHEAOBATEIBHOCTH  Kak  (YHKIUM  HATypaJbHOM  IEpEMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HIUKINYECKUE IT0CIIEJ0BATEILHOCTH.

Apudmernueckas nporpeccuss U JMHEWHas (QyHKUHS, TeOMeTpUYecKas Iporpeccust u
nokaszaTenabHass (YHKIUS: COINOCTaBIEHUE JUCKPETHONH M HENpephIBHOM MOJeNn
3aBUCHMOCTH BEJIMYUH (CBOMCTBA, TpaUKn).

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

9.

CJ'Iy‘IafIHLIe COGBITI/ISI, KOM6I/IHaTOpHOC OIMPEACIICHUC BCPOATHOCTH, TCOMCTPHUUYCCKOC
OIpPEaACIICHUC BECPOATHOCTH. IloHsITHE O CTOXACTHYECKUX MAaTEMAaTHICCKHX MOICIIAX.

10. I[I/ICKpCTHBIC CJ'Iy‘-I&fIHLIC BCJIIMYHHBI, 3aKOH PpacClpCacICHUs . MareMaTudeckoe

OKMJIaHWE W JIACIIEpCUsl TUCKPETHOM ciaydaliHOM BenuuuHbl. [loHATHE 0 mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE Cily4aliHble BEJIWYHMHBI, MJIOTHOCTh pacmpeneneHus. MaTemaTuueckoe

OKUJaHWE U JUCIEPCUsl HENPEPBIBHOM cilydaliHOHM BennuuHbl. [loHATHE 0 Mapamerpax



12.

13.

14.

15.

pacmpeneneHus. PaBHOMepHOe pacmpenefieHue, HOpPMajdbHOE paclpe/iesieHue Kak
CTaHAapT.

OOmue cBeineHUs O BBIOOPOYHOM MeToje. | eHepalibHas COBOKYIHOCTh M BBIOOpKA,
nepBuyHas 00paboTKa JaHHBIX. BapuanuoHHble psAapl W HUX  Tpaduyueckoe
IIpeicTaBlIeHHE (IIOJUTOH, TUCTOTPAMMA).

[lepBuuHble oOmMcaTeNbHBIE CTATUCTUKH: MEPHl IMOJOXKEHUus (MoJa, MeaHuaHa,
BBEIOOPOYHOE Cpe/IHEe, KBAaHTHIIN) U MEPbl M3MEHUYHUBOCTH (pa3Max, JUCTIEPCHUsi, CpeIHEE
KBaJpaTUYHOE OTKJIOHCHHE).

OOue wuaeu CTAaTUCTHYECKOIO OLIEHUBaHUSA. TOYHOCTh M HAAEKHOCTh OICHKH.
Toueunslie 1 HHTEpPBAIbHBIC OLICHKH. [IprMephI.

Cpennsisi BbIOOpOYHAs, MOJia, MeIUaHa BHIOOPKM KaK OIEHKA MaTeMaTHYeCKOTro
OXKHUJaHUS ClIydalHOW BeJIMYMHBI. OIEHKU JUCIIEPCUU CIyYailHON BEJIUYUHBI.

Pa3znen 3. MaTtemaTudeckasi 00padoTKa pe3yJibTaTOB IKCIIEPUMEHTOB

16.

17.
18.

19.

20.

Saganua

Buner cBsizeit mexxay BennuuHamu. [loHSITHE 0 (YHKIIMOHAIBHOMN, CTATUCTHYECKON H
KOpPEISALMOHHON 3aBUcUMOCTU. KoppendiuoHHas CBSi3b MEXIY BEJIWYMHAMU U €€
IMOKa3aTell .

Koaddunment xoppensuu Kak MOKa3aTeldb TECHOTHI M HAMpPABIICHUS CBS3M MEXKIY
BEJIMYMHAMU, €T0 CBOMCTBA. [IpuMep BbIuMCIEHUS.

[TonsiTue o0 3amayax KOPPEISIIUOHHOIO U PErpecCMOHHOro aHanu3a. Merton
HAaMMEHBIINX KBAJIPAaTOB B PELICHUM 3a1auu perpeccuu. [lapHas nuneliHas perpeccus.
[TpuHumn npaktuyeckoil yBepeHHOCTH. CTaTHCTUYECKUE THUIMOTE3bl U OOIIMEe UIIEU UX
npoBepku. OmuMOKU mepBoro u BToporo pona. Cratucruyeckuii kpurepuid. [lonsitre o
MapaMeTPUYECKUX U HeapaMeTPUUECKUX KPUTEPHUSIX.

CxeMa npoBEpKH THIOTE3bI C MPUMEHEHHUEM HEMapaMeTPUUECKUX U MapaMeTPUUIECKOTo
KpPUTEpPHUEB pazIn4uiil. Cxema MPOBEPKHU TUIIOTE3hI C NIPUMEHEHUEM
HEMapameTpUYECKOro KpUTEpHUsl corjiacus pacupeaeiieHui. [Ipumepsl.

HTOT0OBOIO TECTA

1. TMycrs U = {Csusra, buptou, Cenpap, ['yima} — MHOXECTBO pEK, MPOTEKAOIIHUX II0
TeppUTOPHH YIIBIHOBCKOTO paiioHa YibsiHOBCKOM obmactu, K = {Csusra, Cei3panka} —
MHO’KECTBO pEK, IPOTEKAIOLIMX 110 TeppuTopun Ky3oBaToBCKOro paiioHa.

Yemanosume coomeemcmeue mescoy onepayusmu  Had muodNcecmeamu - u
unmepnpemavueil pe3yibmanos IMux onepayuil.

A.

=

2.
3.

2. B

MHOXECTBO pPeK, MPOTEKAIOIIMX 110 TEPPUTOPUH U Y IbIHOBCKOr0, U Ky30BaTOBCKOTO
paifoHa YIbsIHOBCKOM 00nacTu.

MHO)K€eCTBO peK, MPOTEKArIUX N0 TeppuTopur Ky30BaToBCKOro paioHa W HE
MPOTEKAIOIIUX [0 TEPPUTOPUH YIIbIHOBCKOTO paifoHa YIbsIHOBCKOW 001acTH.
MHOXECTBO pPeK, MPOTEKAOIIMNX IO TEPPUTOPHUH Y IbSIHOBCKOTO MM Ky30BaTOBCKOTO
paifoHa YIbsIHOBCKOM o0nacTu.

UUK
UNK
K\U

rpynne 35 CTyOeHTOB, U3 KOTOpbIX 20 IMOCEWIaroT CHeuKypce no skosoruu, 11 — mo

XUMHH, 10 — HE TOCenIaloT HU OJIMH U3 3THUX CIELKYPCOB.

Omeemvme na 60npocaol.



1) CxonbKO CTYJACHTOB MOCemacT 00a crenkypca?
2) CKOJIBKO CTYJICHTOB TIOCEIIACT TOJBKO CIICIKYPC 110 XUMHH?
3) Kakoit MaTeMaTH4eCKHUl HHCTPYMEHT JaeT HAarJISIIHOE PElIeHHE 3a1a4un?

[Tycts M — MHO€ECTBO JIto/Iel. DJIEMEHTHI X, Y 3TOr0 MHOXECTBA HAXOJATCS B OTHOUICHUH
P, eciu X u Yy ogHOTrO BO3pacra.

Omeemvme Ha 60npocol.

1) SBnsiercs mu otHOMIEHUE P pedekcuBHBIM?
2) SABnsiercs nu oTHOHIEHUE P cummeTpudHbIM?
3) SBnsieTcst 11 OTHOIIEHHE P OTHOIIEHHEM 3KBUBAJICHTHOCTHU?

Paccrossane XsMMHHIa — 3TO YMCIO MO3ULMUHA, B KOTOPBIX COOTBETCTBYIOIIUE CHUMBOJIBI
JIBYX CJIOB OJJMHAKOBOW JJIMHBI pa3ianuHbl. Harpumep, d(lOlllOl,lOOlOOl) =2, TaK KaK B

cnoBax 1011101 u 1001001 pa3znu4Hbl 2 CUMBOJIA — TPETUM U TATHIM.

Haiioume paccmosanue medxcoy cinogamu.

1) 234365, 326396;
2) BeCHa, OCEHb;
3) MareMaTuka, aHTJTUHACKUI.

2n
Unensl mociaen0BaTenbHOCTH {an}, rac a, = OIIPCACIIAIOT JIOIIO YCIIEBAIOIINX

CTYJIEHTOB CpEIM BCEX CTYIAEHTOB YyHHBepcuTera «HeoObIKHOBEHHBIN» IO Trojam.
YcrneBaeMoCTh BbIpaXaroT B IIPOLCHTAX, OKPYIJIAA PE3YNbTAT 10 LEJIOro 3HAaYCHHUS.

Yemanoeume coomeemcmeue Meochy ymeep.ucdenuem U e20 mamemamuudecKum
onucanuem.

A. B nepsslii roJ paboThl YHUBEPCUTETA yCIIEBAEMOCTh cocTaBuiia 33 %.

b. Pabota yHuBepcuTeTa XapakTepH3yeTcsl MOJOKHUTEIbHON TUHAMUKON yCIIeBaeMOCTH
CTY/ICHTOB.

B. MoxHO NporHo3upoBaTh, YTO K S-J€THEMY FOOMJICI0 YHMBEPCHUTETa YCIIEBAEMOCTh
nipeBbIcUT 80%.

1
1. a1 —_ E
2. Qpy1>apmpun>1
3. as > g

@yHKIMS CYyTOUHOTO crpoca Q Ha MOpoOKeHOoe (ThIC. IIT.) B 3aBUCUMOCTH OT ILIeHbI P 3a
onny nopumio (py6.) umeer Bux Q(P) =12—+JP. DdpdexTHBHA 061aCTE «PAGOTH HTOM
dbopmymst oT 64 10 144 pyo.

Omeemvme Ha 60RpPOChbl.

1) Tlpm kakoi 1eHE 3a TMOPHUI0 MOPOKEHOTO COBOKYITHAs BBIpyYKa Oyjaer
MaKCUMAJILHOM?



2) Kak Moxer BBITIISILIETh TpaduyecKast HIUTIOCTPAIUs PEIICHHS?

dv  t .
HuddepenunanbHoe ypaBHEHHE i OIUCBHIBAET U3MEHEHHE 00BEMA CHEra Ha yJIHIax

ropojaa B TeueHue cytok. 3necb 0<t <24 - Bpems, U3MepsieMOE B Hacax; V(t) - 00BEM
cHera, U3MepsieMbIil B M.

Buinonnume 3aoanus.

1) Haiiaure 3aKkoH V(t), €CIIM B HayaJbHbIA MOMEHT BpemeHu t =0 Ha ynunax ropozaa
nexano 1000 m° crera.

2) Haiigure 00bEM cHera Ha yauiax ropoaa B 10 4acoB yTpa, €Ciau CHEroybopodHas
TEeXHHKa He paboTaia.

[TpuObUTE TIPENNPUATHS 32 HEKOTOPBIA MEPHOJ] NEATEIBHOCTH IO TOJaM IpHUBEICHA B
TadJmue.

Top, t 1 2 3 4 5 6 7
[TpuGsLnH, P 54 57 62 65 67 69 70

[TocTpoeHa 3aBHCHMOCTH MPUOBLIM O ToJaM AESITeIbHOCTH Tpennpustus. OnpenencHa
O’KHJ1aeMast pUOBLIb ISl 8-T0 To/1a AeATEIHbHOCTH.

Ycemanoeume mpoiiku coomeemcmeuit mesxncdy nadbopamu OAHHBIX MOHUMOPUHZA
oesamenvbHOCmu nPeonpuUAmuA.

75
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10.

75

70
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0 2 4 6 8

1. P(t) = 2,75x + 52,43
2. P(t) = —0,32x2 + 5,32x + 48,75

a. P(8)~71
6. P(8) =74

Homep Tenedona cimyx0b1 Takcu B JJUMUTpOBrpaze coCTOUT U3 5 nudp U HAUMHACTCS C
uudpser 6. KakoBa BeposiTHOCTh TOTO, YTO BCE LIU(PPHI ITOTO HOMEPA pa3HbIe?

Buibepeme npasunvnulii 6apuanm omeema.

1) = 25%
2) =~ 30%
3) = 35%

Bpemsi oxumanust aBToOyca — ciydaiiHas BenuMuMHa X, KOTOpas paBHOMEPHO
pacmpenenena Ha otpeske [0;4]. Bpems oxuganus aBTo0yca u3Mepsercsi B MUHYTaX.

Yemanoeume coomeemcmeue mexncoy - mamemamuueckumu — ORUCAHUAMU U
XapaKkmepucmuKamu ciy4aiinoi enudunsl / ciyuaiinozo npoyeccd.

1 2 3 4

Ompux <0; Ompux <0;

M(X)=2 | F(x)= 2HpH0<XS4; P(2<X <3)= f(x)= %HpHO<XS4;

Al

lopux > 4. Ompux > 4.




[110THOCTB BEPOSATHOCTH CIIy4aliHOW BEJIMYUHBI.

OyHKIUSA paclpeeeHus Cy4aiHON BEJIMYUHBI.

Cpennee Bpemst O’kuaHHus aBTOOyCa Ha OCTaHOBKE.

BeposiTHOCTB TOTO, UTO BpeMs 03KUJaHUS aBTOOyca COCTaBUT OT 2 10 3 MUHYT.

T W >

11. TTo BeIOOpKE 0OBeMa n=100 mocTpoeHa TUCTOrpaMmMa 4acToT.

—

n
th.

124----

Haitoume 3nauenue a, ucnojib3ysa u306pamenue cucmozpammal.

12. TlpoBeneHsl u3MepeHus pocta (B ¢M.) cirydaitHo oroOpansbix 100 cryaenToB. Pe3ynbraTs
IIPEJCTABIICHbI B TA0IUIIE.

Poct 154-158 | 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182

Ywucno cTyneHToB 10 14 26 28 12 8 2

3axkonuume npeOJlo.m'eHu}l.

1) Pa3max BapbHUpOBaHHUS POCTA CTYACHTOB COCTABIISCT HE OOJIBIIE. .. CM.
2) Jlons cTyAEHTOB, pOCT KOTOPBIX cocTaBisier 166-170 cm, paBHa... %
3) 50% CTymIeHTOB UMEIOT POCT HE HUKE. .. CM.

13. ITo maHHBIM HE3aBHCHMBIX PAaBHOTOYHBIX U3MEPECHUN MTOCTPOCH JOBEPUTEILHBI HHTEPBAT
3HAYEHUH HEKOTOPO# pu3ndeckoil BenmuunHbl: 25,38 < X < 38,42.

Botnoanume 3aoanus.

1) Haiigute TOYHOCTH MOJTYYCHHOH OlleHKH A. Pe3ynbTar OKpyrimTe 0 AECSThIX.
2) Haiimute cpenHee oOXHIaeMOe 3HAUCHHE @ CIy4allHOW BEIMYUHBI. Pe3yibpraT
OKPYIJIMTE JI0 IECATHIX.

14. /Inst rpynnsl CTYJI€HTOB Ha OCHOBE OAJUIOB MO JUCHUIUIMHAM «MeTo/lbl MaTeMaTH4eCKOn
00pabOoTKU AaHHBIX» U «DPUI0COPUS» BBIYUCIECH BEIOOPOUHBINH KOIPPHUIHUEHT KOPPEIILuU
ITupcona: r = 0,78.

Buvioepeme sepuvie ymeepicoenus.

1) Mexay ycneBaeMOCTbIO CTYICHTOB [0 YKa3aHHBIM JUCIMIUIMHAM CYIIECTBYET
MIOJIOKUTEbHAS CBA3b.

2) UYewm Bblme Oamn crygeHta 1o ¢uiocoduu, TeM BbINIE €ro Oall M0 MeToaam
MaTeMaTH4eCcKOi 00pabOTKH JaHHBIX.

3) Cpsi3b MeXIy OAJITAMU CTYJICHTOB 110 YKa3aHHBIM JUCIUITIMHAM SIBJISIETCS CITa00i.



15. IlpuBeneH ¢parMeHT CBOIHON TaOIHMIBI 0OPAaOOTKH PE3YNIbTaTOB OMpOCa CTYACHTOB, B
KOTOPOM OHH OIEHUBAIM JIMYHOCTHBIC UYEPTHI KaK IpPUBIIEKATEIbHBIC. XapaKTCPUCTUKU
JUYHOCTU TIPEICTABICHBI B TOPSJIKE YOBIBaHUS 4acTOTHI BcTpedaeMocTu. [IpenenbHbie
omMOKY BEIOOPKY HalICHBI HA YPOBHE AoBepus 95%.

[1poLeHTEL " .
= Lo g -'—-; = =
= o R =] ! = o
JIHYHOCTHBIE YePThI 5| B2 E = 5 E 5| & &
F|SE| 28| & | 27 E‘E

o = 5 = s = S
Bosieskle YepThl 93 120,0% |34,3%(25,9%| 0,160 | 3.6%

- - _

;ﬁ:“””““"' PVAOMIO= | sg 112.4% [21.4%[16,2%| 0,109 | 3.0%
JobpoTa, 9YTKOCTE G | 77% | 13.3%10,0% | 0,071 2.4%
I'i‘f:‘;"-“’““""]'“”*"’“: M a3 | 71% [12,2%]9,2% | 0,066 | 2,3%

Ha 5%-om ypoene npoeepvme zcunome3y 0 3HAUUMOCMU PAa3iuduili ¢ Koauvecmee
6b100p06 xapakmepucmuk «Boneevie uepmul» u «Ycuouugeocms, mpyoosniooue.

OTBeTBI K HTOTOBOMY TeCTy

1. A-2,b-3,B-1.
2. 1)6;2)5; 3) nnarpamma Diinepa-BeHHa.
3. 1) na; 2) na; 3) na.
4. 1)5; 2) 4; 3) 10.
5. A-1,b-2,B-3.
6. 1) 64 pyOus.
M = (64, 256)
B = (144, 0)
-50 0 50 100 50 200
2 |

7. ) V() =0,1-¢t22) 1010m3.
8. A-1-6,b-2-a.
9. 2).
10,A-4,6-2,B-1,I'-3.
11.a = 16.

12. 1) 28; 2) 28; 3) 166.



13.1) A=4,7;2) a = 31,9.

14. 1) BepHO; 2) BepHO; 3) HEBEPHO.

15. C nanexHOCTBIO 95% pa3zinune UMEeeT MeCTO; XapaKTepUCTUKY «BoieBbie uepThl»
BBEIOHMPAIOT YaIe, 4eM «Y CUIAYUBOCTD, TPYIOTIO0HEY.

B koHIle n3yueHust JUCUMITIMHBI TOABOAATCS UTOTM paOOThI CTYIEHTOB Ha JICKIIUOHHBIX U
MPAKTUYECKHUX 3aHATHUAX IyTeM CYMMHUPOBaHHS 0aJIOB, HAOpAaHHBIX B TEUEHHE CEMECTPA.
Kpurtepun onenuBanus 3HaHNH 00y4Yal0IMXCs 10 M CHHUILIMHE

Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYaAOWUXCSL

Pabora
ITocemenune HUrorosas
ITocemenue Ha ..
CemecTtp N MPAKTUIECKIX 3auér cyMMa
JIEKIIAHA N MIPAKTUIECKIX
3aHATAN OaJUIOB
3aHATUAX
4 9%x1=9 15x1=15 212 64 300
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa
Pesynbrar banner (3 3E)
«HE 3a4TECHO 0-150 6asuioB
«3a4TEHO» 151-300 6annoB

6. MeToanueckne yKa3aHus 1JIsl 00y4alOMIMXCsl M0 OCBOCHHIO U CHHUILIMHBI

VYcnemHoe u3ydyeHue Kypca TpeOyeT OT oOyyaromMXcCsl MOCEIIEHUs JEeKIMH, aKTHBHOM
paboThl Ha MPAKTUYECKUX 3AHATHUSAX, BBINOJHEHHUS BCeX Y4eOHBIX 3a/JlaHui IpernojaBaTes,
O3HAaKOMJICHHUsI C OCHOBHOM M JIOIIOJIHUTEIBLHOM JINTEPATypOil.

3anuch JeKnMu — oJHa U3 (HOpM aKTUBHON CaMOCTOSATENIbHOM paboThl 00y4arommxcs,
TpeOyromiasi HaBbIKOB M YMEHUS KPaTKO, CXeMaTUYHO, MTOCIEA0BATENbHO U JJOTUYHO (PUKCUPOBATH
OCHOBHBIE TTOJIOKEHUS, BBIBOJIbI, 000011eHNs, (POPMYIUPOBKU. B KOHIIEe JEKIMM MpernoaaBaTelib
ocTtaBisieT Bpems (5 MHHYT) Uisi TOro, 4TOOBI OOydYaromuecs HWMENIHd BO3MOXKHOCTh 3a/1aTh
YTOYHSIOIIME BOMPOCHl 10 H3y4yaeMOMY Marepuany. M3-3a HEZOCTaTOYHOrO KOJIMYECTBA
ayTUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YJIAeTCsl OCBETUTh B IIOJHOM O0bEME, IO3TOMY
IIpenojaBaTeiib, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOIIPOCHI BHIHOCHUT HAa CaMOCTOSITEJIBHYIO
paboTy CTYy/IE€HTOB, PEKOMEH/Ys Ty WIN UHYIO JuTepaTypy. Kpome 3Toro, asns gydiiero oCBOSHUs
MaTepuaja M CHUCTEMAaTH3allMM 3HAHUM MO TUCHMIUIMHE, HEO0OXOAUMO TMOCTOSHHO pa30oHpaTh
MaTepuaigbl JIEKIUH MO0 KOHCHEKTaM M Y4eOHbIM mocoOusM. B ciaydae HeobxomumocTu
o0pamiarbcs K MpenoaBaTeio 3a KOHCYIbTaIlUueH.

IMoaroroBka Kk NpaKTHYECKUM 3aHATHSIM.

IIpy moAroToBKE K MPAaKTUYECKUM 3aHATUAM CTYACHT JOJDKEH M3YYUTh TEOPETHUECKHUM
MaTepuai Mo TeMe 3aHsATHs (KUCMOIb30BaTh KOHCHEKT JIEKIUH, U3YYUTh OCHOBHYIO JUTEpaTypy,
O3HAKOMHUTBCS C JIOTIOJIHUTENBHON JHUTEpaTypod, NMpU HEOOXOAWMOCTH JOMOJHHUTH KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOIIME 3alMCH M3 PAa3IMYHBIX HMCTOYHUKOB). B cimyuae 3arpynHeHwHid,
BO3HHUKAIOIIUX MPU OCBOCHHUU TEOPETHMUYECKOI0 MaTepuana, CTyIEHTY cielyeT oOpaiiaThes 3a
KOHCYyJIbTallMe K mpenogaBarento. Mg Ha KOHCYNbTalMi0, HEOOXOAMMO XOpOILIO MPOIyMaTh
BOIMPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHUS.




B Hagasle npakTUYECKOTrO 3aHATUA IPENOAaBareilb 3HAKOMUT CTYACHTOB C TEMOH,
OIVIAIIAeT IUIAH TPOBEACHMs 3aHATHUA, BBIAACT 3aJaHHsA. B TedeHHMe OTBEJCHHOIO BPEMEHU Ha
BBITIOJIHEHUE PabOTHI CTYIEHT MOXXET OOpaTHUThCA K IPENOAaBATENI0 32 KOHCYJIbTAllUeH WM
pa3bsCHEHUsIMH. B KOHIle 3aHATHUSA NMPOBOAMUTCS MPHUEM BBINOJIHEHHBIX 3aJaHUi, coOeceJoBaHuE
CO CTYJEHTOM.

Pe3ynbTaThl BBINOJIHEHUS IPAKTUYECKUX 3/IaHUH OLIEHUBAIOTCA B OajuiaX, B COOTBETCTBUU
¢ OaJNIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCUTETA.

Ii1aHbI IPAKTHYECKUX 3AHATHH

3ansamue 1-2. Uccneoosarnue MHONCECME U OMHOULEHUTL
MaTtepuan 1t OCBOSHUS
1. Buabl MHOXECTB.
2. Onmnepanuu HaJa MHOXKECTBA U UX TpaduuecKasi HILTIOCTPAIIUS.
3. UwmcnoBple MHOXXECTBA M YHCIIOBBIE TPOMEXKYTKU: aHAJTUTHUECKOE M TpaduiecKkoe
MIpeACTABJICHUE, U3MEPECHHE.
4. MHOXecTBa Ha KOODAWHATHOM IUIOCKOCTH: AQHAIMTHYECKOE U  Tpadudeckoe
MpEACTABICHUE, U3MEPCHHE.
N3mepenne pacCTOSTHUN MKy dJIEMEHTaMH MHOYKECTBA.
6. buHapHBIC OTHOIICHUS U UX CBOWMCTBA.
7. OrtobpaxeHHsSI MHOKECTB U UX BH/IBI.

o1

3anamue 3-4. [locmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUx mooeneli 3a8ucumocme
8eUYUH
Marepuain Juisi OCBOCHUS
1. Bunel MaremMaTHUecKMX  MOJeNei. JTambl IOCTPOCHUS U HCCIENOBAHUS
MaTeMaTHYECKOW MOJEIIH.
2. UYwucnoBble TOCIENOBATEIbHOCTH KAk  JUCKPETHbIE  JECKPUNTHBHBIE  MOJEIU
JIeTePMUHUPOBAHHBIX MTPOIIECCOB.
3. UwucnoBbie GYyHKIIUU KaK HEMPEPBIBHBIE JTECKPUNTHBHBIC MOJICIH JETEPMUHUPOBAHHBIX
MIPOIIECCOB.
CaoiicTBa nocae10BaTeIbHOCTEN U QYHKIIUH KaK XapaKTEePUCTHKHU MPOIIECCOB.
OnHomapaMeTpuyecKre ONTHMHU3AMOHHBIE MaTEMATHIECKAE MOJIENN, TOCTPOCHHBIC Ha
ocHOBe (YHKIUH U UccieyeMble cpecTBaMu TudPepeHIInanbHOro UCUUCTCHHUS.
6. Anmpoxcumarus 3aBucuMocTeil. (MeTo1 HauMEHBIINX KBAPaTOB).
7. Tloctpoenue (GYHKIIMOHATHHOW 3aBUCHMOCTH TIO BBIOOPOYHBIM JaHHBIM METOJOM
HaUMEHBIIINX KBaJIPaTOB.

o ks

3auamue 5-6. I[locmpoenue cmoxacmuyeckux mamemMamuyeckux mooenell 3asucumocmeri
senuyun. Dnekmponnvie mabnuyvl EXcel kax uncmpymenm mamemamuueckou obpabomku
ungopmayuu
Marepuan Juisi OCBOCHUS

1. BepossTHOCTH CIy4aifHOTO COOBITHS KaKk Mepa BO3MOXXHOCTH €ro HACTYIUICHUS.
Pasznudnble mOIX0abI K ONPEACTICHUIO BEPOSITHOCTH CITYIAHOTO COOBITHS.
CxemMa KOHEYHOTO YMCIIa PABHOBO3MOXKHBIX HCXOJIOB.
Cxema OeCKOHEYHOTO YHCiia PAaBHOBO3MOXKHBIX HCXOOB.
MonenupoBaHue TUCKPETHBIX CIy4ailHBIX BEIUYUH.
MoienupoBaHie paBHOMEPHBIX HENIPEPBIBHBIX CIYYAMHBIX BEITUIHH.
HccrnenoBanne HEMPEepBIBHBIX CIy4YailHBIX BEIWYMH Ha OCHOBE TrpauvecKoro
MPEJICTABJICHHS INIOTHOCTH BEPOSITHOCTH.

okl



3anamue 7-8. Busyanuzayus u nepeuunas oOpabomka Ccmamucmuieckou UHGOpMayuu.
Onexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii 06pabomxu ungopmayuu
Marepuan Ui OCBOCHUS

1.
2.
3.

4.
5

6.
7.

BapuanoHHbIE psAIbI U UX BUJBL.

[IpexncraBnenne BaprualMoOHHOTO psiia cpeacreamu Excel.

I'papuueckoe u300paXkeHHE BapUALMOHHBIX  PAJOB:  IOJMIOH, THCTOrpaMMa.
JlnarpaMMBsl.

CpenHue BeIMUMHBI BApUALIMOHHOIO psAJa: cpeliHss (BHIOOpOYHas), MeiaHa, MoJa.
Ilokazarenu Bapualuu BapUallMOHHOIO psAJa: pa3MaxX BapbUPOBAaHUA, AUCIIEPCHS,
cpelHee KBapaTUYHOEe OTKJIOHEHHE.

Cratuctnueckoe oueHuBaHue. TOUHOCTh U HAZIE)KHOCTb OLIEHKH.

ToueuHble 1 NHTEPBAIBHBIE OLICHKU IIapaMETPOB I'€HEPAIIbHON COBOKYITHOCTH.

3ansmue 9. Uzyuenue ceszeii mencoy GeIUYUHAMU HA OCHOBE 8bIOOPOUHBIX OAHHBIX: KOPPENAYUs U
peepeccust. Onexkmponnvle mabauysvl EXcel xax uncmpymenm mamemamuueckoii 06pabomxu
ungopmayuu

Marepuain /i1 OCBOCHUS

1.
2.

3.

4.
S.
8

OyHKIMOHATbHAS, CTATUCTUYECKAs! U KOPPEALUOHHAS 3aBUCUMOCTb.

KoppensiuonHas cBs3p MEXAY BeITUYMHAMH W €€ IOKa3zaTenu (CHila, HalpaBJCHUE,
HaJEXKHOCTD).

Koadduument xoppensuuu Kak IOKa3aTedb TECHOTHI M HAMpaBJICHUS CBS3U, €r0
CBOMCTBA.

Bri6opounsiii k03¢ unment panrosoii koppemsaunu Crnupmena / Kenpana.
Bri6opounslii ko durment koppensiuun [Tupcona.

[TocTpoeHune npsMON IMHUYU APHOU PETPECCUM.

3anamue 10-11. [Ilposepxa cmamucmuueckux eunomes. Henapamempuueckue Kpumepuu.
Dnexmponnvle mabnuywvt EXcel kak uncmpymenm mamemamuueckot 06pabomku ungopmayuu
Marepuain Uit OCBOCHUS

oakrwdE

3anamue

Craructnueckas runore3a. OCHOBHAs U KOHKYPUPYIOILAsl TUIIOTE3bI.
Cratuctuueckuil KpuTepuid. Y poBeHb 3HAYMMOCTH U MOIIIHOCTh KPUTEPHSL.
Omu6Ku nepBoro ¥ BTOPOro poja.

Kputnueckast o6nacts 1 00J1aCTh IPUHATHS THIIOTE3BI.
Hemnapamerpuyeckue KpUTepuu CpaBHEHUMN.

Hemnapamerpudeckne KpuTepuu Corjaacusi.

12-13. Ilpogepxa cmamucmuyeckux eunomes. Ilapamempuueckue Kpumepuu.

Onexmponnvle madauysl Excel kax uncmpymenm mamemamuueckou obpabomku ungpopmayuu
Matepuan 11 OCBOCHUS

1.

2.

[IpoBepka rUMoTe3 O paBEHCTBE 3HAYCHHI MapaMETPOB pacIpelelieHHil: CpaBHEHHUE
CpeIHUX 3HAUCHUH JIBYX I€HEPATbHBIX COBOKYITHOCTEH MPU U3BECTHBIX JIUCIICPCHSIX.
[IpoBepka rumoTe3 O paBEHCTBE 3HAYEHUIN MapaMeTpOB paclpeiesieHUuil: CpaBHEHUE
CpeIHUX 3HAYCHUU JIBYX I'€HEPATbHBIX COBOKYITHOCTECH NMPU HEU3BECTHBIX, HO PABHBIX
aUcTepcusix (He3aBUCUMBIE BBIOOPKH).

[TpoBepka THIIOTE3 O paBEHCTBE 3HAYCHWH IapamMeTpOB pPaCHpeCNCHHA: CpaBHEHUE
JUCTIEPCUI IBYX T€HEepaIbHBIX COBOKYITHOCTEH.

3auamue 14-15. Mamemamuueckas obpabomka pe3yibmamos HaAOMO0eHUl (KOHMPOIbHOE

s3anamue)

I1naH npoBeaeHUS

OT4€Thl W KOJUICKTMBHBIE OOCYXJICHHS TIO BBINOJTHEHUIO (BO3MOXEH (opmar yueOHOM
KOH(epeHINHN):



Eall el

UTOTOBOI KOHTPOJILHOW pabOThI;
UTOTOBOT'O TBOPYECKOTO 3a/1aHHS;
pedeparos;

MIPOEKTOB.

7. IlepeyeHb OCHOBHOH W JONOJHHUTEIbHOH Yy4eOHOIl JuTepatypbl, UHTepHeT-pecypcoB,
He00XO0AUMBIX 1JIs1 OCBOCHMS 1Y CLUIITTHHBI

OcHoBHasi JiuTEepaTypa

1.

benbko U.B. Teopust BeposITHOCTEH, MaTeMaTU4YecKas CTaTUCTHUKA, MaTeMaTH4YeCKOe
porpaMMHUpOBaHue [DNEKTpOHHBIA pecypc]: ydeOHoe mocobue / W.B. benbko,
N.M. Mopo3sosa, E.A. Kpumtannosuu. — Munck: Hosoe 3nanue; M.: UHOPA-M, 2016. —
299 c. URL: https://znanium.com/catalog/product/542521

BBenenue B MaTeMaTH4ECKOE MOICTUPOBaHUE [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ mom pen. ILB. TpycoBa. - MockBa : Jloroc, 2004. - 439 c. URL:
http://biblioclub.ru/index.php?page=book&id=84691

I'pec II.LB. Maremaruka s ©OakanaBpoB: YHMBEpPCAIbHBIM Kypc [UIsl CTYAEHTOB
ryMaHUTapHBIX HaMpaBieHUH [DIEeKTPOHHBIN pecypc] : yuebHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 ¢. URL: http://biblioclub.ru/index.php?page=book&id=233778

JlonoTHUTEIbHASI JIUTEpPaTypa

1.

AxTsimMoB A.M. Maremaruka Jjisi COLIMOJIOTOB M SKOHOMHUCTOB [DJIEKTPOHHBIN pecypce] :
yuebHoe mocobue / A.M. AxtamoB. — M.: @usmarmiur, 2008. — 464 c. URL:
http://biblioclub.ru/index.php?page=book&id=82271

Ko63aps A.U. [lpuknaanas MaremaTHuecKas CTaTUCTHKA [DIEKTpOHHBIA pecypc] : M.:
duzmMatiur, 2012. - 816 c. URL:
http://biblioclub.ru/index.php?page=book red&id=82617

MareMatuueckre METOJbl B MEAAaroruyeckux ucciaenaoBanusx : yued. mocoodue / C. U.
Ocwumnosa, C. M. byrakosa, T. I'. {ynunen, T. b. [llaunosa. - Kpacuosipck : Cub. denep.
yH-T, 2012. — 264c. URL: https://znanium.com/catalog/product/442057

IIporpamMmMHbIe IPOAYKTHI

Eall el

Microsoft Office Word
Microsoft Office Excel
Microsoft Office Power Point
GeoGebra Classic


https://znanium.com/catalog/product/542521
http://biblioclub.ru/index.php?page=book&id=84691
http://biblioclub.ru/index.php?page=book_red&id=233778
http://biblioclub.ru/index.php?page=book&id=82271
http://biblioclub.ru/index.php?page=book_red&id=82617
https://znanium.com/catalog/product/442057
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