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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummmaa «MeTobl MaTeMaTUIecKoi 00pabOTKH JaHHBIX» OTHOCUTCS K 00s3aTEIIbHOM
gactu bimoka 1. Jlucuummuael  (Moxynu) Moayns yd4eOHO-HCCIIeIOBATEILCKOW M MPOEKTHOU
NESATeNbHOCTH Y4eOHOTrO IUIaHa OCHOBHOW MNpO(ecCHOHATBLHONW 00pa3oBaTeNbHON MpPOTrpaMMBI
BBICIIIETO 00pa30BaHUs — NIPOrpaMMbl OakajgaBpuaTa IO HarpaBieHHt0 ToarotoBku 44.03.05
[lenarornueckoe obpazoBanue (C AByMSI MPOQMISAMHU MOATOTOBKH), HAPABICHHOCTDH (MIPOQUIIb)
o0pa3oBaTenbHOM POrPaMMBI «Pycckuii  A3BIK. JononuurensHoe oOpa3oBaHue
(MeIraTBOpYECTBO)», OUHOM (POPMBI 0OyUEHHUS.

[Ipouiecc ocBOeHHS MUCUUIUIMHBI 0Oa3upyeTcss Ha 3HAHMSIX, YMEHHSIX M HaBBIKaX,
NpUOOPETEHHBIX TPU M3YYCHHHM YUYEOHBIX IMPEIMETOB  00me00pa3oBaTeIbHON  HIKOJIBI:
MaTeMaTHhka; airebpa, B TOM YHCIE OCHOBBI TEOPUU BEPOSTHOCTEH U MaTeMaTUYecKOM
CTaTUCTUKH; TEOMETPHS; Hayala MaTeMaTHUECKOIr0 aHaJIn3a.

Pe3ynbrartel OcBOEHUS AUCHMILIUHBI HEOOXOAUMBI JJIsi MPOXOXKAeHUs npakTuk «Hayuno-
uccieioBaTenbckas pabora (MOJydeHHWE TMEPBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BATEIbCKON
paboTtsl), KypcoBasi pabota 1», «HayuHo-uccnenoBarenbckas padoTa (MOTydeHHE MEPBUYHBIX
HAaBBIKOB ~ HAYYHO-MCCIICZIOBATEIbCKOW  paboThl), KypcoBas pabora 2»,  «HayuHo-
uccienoBaTenbckas paboTa (MOMydeHHE NEPBUYHBIX HABBIKOB HAyYHO-HCCIIEIOBATEIBCKON
paboTel), KypcoBas pabora 3», «HaydHo-ucciemoBarenbckas paboTa» o00s3aTebHON YacTh
broka 2. [lpaktuku Mopayns y4ueOHO-UCCIIEIOBATENbCKass U MPOEKTHAs JEeSATENbHOCTh; s
YCTICIIHOTO MPOXOXKICHHS MPOLIeAYphl « BBIMOJIHEHNE U 3alTUTa BBITYCKHON KBaTH(PUKAITMOHHON
pabotel» brioka 3. ['ocymapcTBeHHas HTOrOBast aTTECTALIHSL.

1. Ilepeyenr mMmuIaHUpPYeMBIX Ppe3yJabTaTOB 00ydyeHHs (00pa3oBaTebHBIX
pe3yJIbTaTOB) MO AMCHUILINHE

Iesabro ocBoOeHMS AUCUUIUIMHBI «MeToabl MaTeMaTH4ecKoi 00pabOTKH JAHHBIX» SBIISIETCS
MOArOTOBKAa 0OakanaBpa K Npo(ecCHOHAIbHOW JAESITEIbHOCTH Yy4yuTels 00pa3oBaTelIbHOMN
opranuzaiuu. JlMcUMIUIMHA TpeAHa3HauYeHa JaTh OyAyIUM YUYHUTEISIM MpO(hecCHOHAIBHYIO
(TEOpETHYECKYI0O M TPAKTUYECKYIO0) TOJATOTOBKY, CBSI3aHHYIO C (opMUpOBaHHMEM OIbITa
ceun(uyeckoll MaTeMaTHUeCKOW JeSTeNbHOCTH, HAINpaBICHHOM Ha pelleHHe Hay4dHo-
MCCIIEIOBATENLCKUX U OKCIIEPHUMEHTAIIFHBIX 33/1a4 B PO ECCHOHATBHON cdepe.

3agaveil OCBOEHHUS AUCLUIUIMHBI SBISETCS 3HAKOMCTBO C TUIHYHBIMU METOAAMHU U
npueMaMH  CTPYKTYPHPOBAaHUST M  CTAaTUCTHYECKOW OOpabOTKM  JTaHHBIX, DIIEMEHTaMH
MaTeMaTHYeCKOro MOJETUPOBaHMS SIBIIEHUH U MPOLIECCOB; pa3BUTHE MPEJICTABIECHUH O CYITHOCTH
MaTeMaTHYeCKOTO METOJia MO3HAHMS JCHCTBUTEIHHOCTH M BO3MOXKHOCTSX €ro NPHUMEHEHUS B
€CTeCTBEHHbIX M TyMaHUTApHBIX HayKax, B IICHXOJIOTO-NEAArOrMUeCKUX HCCIeI0BaHUAX, B
OpraHMU3alOHHO-YIPaBIeHYeCKON chepe U APYyrux o0NacTAX AeATeIbHOCTH; (OPMUPOBAHUE Yy
CTYZICHTOB HAy4YHOTO CTWJIS MBIIUIEHHs, O0a30BbIX HABBIKOB aHAJIUTUYECKON JIESTEIHbHOCTH,
JIOTUYECKUX M KOMOMHATOPHBIX CHOCOOHOCTEH; (OpMHUPOBAaHME U PaA3BUTHE KOMIIETEHIUMN
OyayIlero yd4uTess, CBS3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOAO0B 00paboTKU
nH(popManuy B npohecCHOHATBLHOM, B TOM YHCIIE UCCIIEI0BATEILCKOM 1eATEIbHOCTH.

B pe3ynbraTe ocBOoeHUS COAep KaHUS AUCHUILTUHBI «MeTo/Ibl MaTeMaTu4eckoi 00paboTKu
JTAHHBIX» OOYYArOIIUICS JOJKEH OBJIAJIETh CIEAYIOIIMMH pe3yJibTaTaMu oO0ydeHus (B TaliuIe
NPEJCTaBICHO COOTHECEHHWE O0pa3oBaTEIbHBIX pPE3YyIbTaTOB OOYUYEHHs] M0 JTUCHUIUIMHE C
WHIWKATOPAaMH TOCTH)KEHUSI KOMITETCHIINH ):



Kommerenmus n
WHJIUKATOPHI €€
IOCTHI)KEHUS B

OO6pazoBarenbHble pe3yabTaThl AUCUUTIIIHHBI
(9Tamsl hopMHPOBAHHS KOMITCTCHIIHH)

3HACT yMeeT BJIAJICCT
JUCIUATIIINHE
OP-1. 3Haer o OP-2. Ymeet onpenensiTs u
BO3MOXXHOCTH MIPUMEHEHHS | MCIOIh30BaTh BO3MOKHOCTH
0a30BbIX MATEMATHYECKUX | IPUMEHEHHUS 0a30BBIX
KOHCTPYKIIUH st MaTeMaTHYCCKUX
dbopmanuzanuu u KOHCTPYKITUH TSt
MIPEICTaBICHHUS dhopmanmzanuu u
uHpopmaruu MIPEICTABJICHHS
uH(pOopMaIU
YK-1. Cnocoben | OP-3. 3naet o OP-4. YMmeer onpenensTs u
OCYIIECTBISTh  TOUCK, | BOBMOKHOCTH MMPUMEHEHHSI | MCIIOJIb30BaTh BOZMOKHOCTH
KPUTUYCCKU aHAM3 H | MAaTEMaTHYECKHX IPUMCHCHUS
CHUHTE3 uHbOpMaIny, | KOHCTPYKLIMMA TSI MaTeMaTUYECKUX
MPUMCHSITh CHCTEMHBIN | OmMCcaHus MHQOpMaMK HA | KOHCTPYKITUH JIJIsl OTIUCAHUS

MOAXOJ ANl  pelIeHUS
[IOCTABJIEHHBIX 3ajau.
VYK-1.1. lemonctpupyet
3HaHHE  OCOOEHHOCTEU
CHUCTEMHOTO u
KPUTHUYECKOTO
MBIIIJICHHUS] 1 TOTOBHOCTD
K HEMY.

YK-1.2. [Ipumenser
Joru4yeckue (GopMbel U
IpoILenyphl, cocoOeH K
pedaekcu MO TOBOIY
COOCTBEHHOW M uyXOMH
MBICITUTEIIBHON
NEeSATEIbHOCTH.

VK-1.3.  Ananusupyer
UCTOYHUK HHpOpMamu

c TOYKHU 3peHus
BPEMCHHBIX u
MPOCTPAHCTBEHHBIX
YCJIOBUI ero
BO3HUKHOBEHHSI.

dbopManbHOM SI3bIKE
MaTeMaTUKHU

OP-5. 3naer o
BO3MO>KHOCTH IIPUMEHEHUS
MaTEeMaTHYECKHUX
KOHCTPYKUUHN IS
WCCIIEJOBAHMUS
uH(popMalnu Ha
(bopMaIbHOM SI3bIKE
MaTeMaTUKHU

OP-7. 3naer o
BO3MO>XHOCTH TIPUMEHEHHUS
MaTeMaTUYeCKnX MoJelieh
JIISL KCCIIEIOBAHUS
JIETePMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUIT) Ha
dbopManbHOM SI3BIKE
MaTeMaTUKU

OP-9. 3naer o
BO3MOXKHOCTH IPUMEHEHHUS
MaTEMaTUYECKUX MOJENIEN
JUTSL KCCTIeIOBaHUS
CTOXACTHUYECKHX IIPOLIECCOB
(siBeHui) Ha popMaIbHOM
A3bIKE MaTEMaTUKH

uHpopmanuy Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-6. YmMeet onpenensts u
HCII0JIb30BAaTh BO3MOXKHOCTH
MIPUMEHEHUS
MaTEeMaTHYECKHUX
KOHCTPYKLMHU [
uccleI0BaHus HHPOpMaIuu
Ha (OpPMATBHOM SI3BIKE
MaTEMAaTUKH

OP-8. Ymeer onpenendars u
UCIIO0JIb30BaTh BO3MOKHOCTH
IMPHUMCHCHUSA
MaTeMaTUYECKUX MoJenei
JUIsL UCCIIEIOBaHMS
ACTCPMUHHUPOBAHHBIX
MPOIIECCOB (SIBJICHHUIT) Ha
(hopMabHOM SI3BIKE
MaTeMaTUKU

OP-10. Ymeer onpenenste u
WCTIOJIH30BATh BO3MOKHOCTH
MIPUMEHEHHUS
MaTeMaTHYECKUX MOJeIei
JUIsL UCCIIEIOBaHMS
CTOXAaCTHUYECKUX MPOIECCOB
(s1BIeHMIT) Ha popMaTbHOM
SI3PIKE MATEMATHKH




OIIK-9 Cnocoben
MOHUMATh MTPUHITUTIBI
paboThI COBpEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTUH U
MCIOJIb30BATh UX IS
peleHus 3a1a49
npodeccnoHaTbEHOM
JEeSITeTbHOCTH.

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

OIIK-9.2. JlemoHcTpHpYyET
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
HCIOJIL30BAHMS
MIPOTPAMMHBIX CPEICTB IS
MIOCTPOCHUS U
HCCIEI0BaHUS
MaTeMaTHUIECKUX MOJeNei
MIPOIIECCOB B PaMKax
pereHusI
1poeccroHabHBIX 3a1a4

OP-12. Ymeer onpeensite u
HCIIOJIb30BATh
BO3MOYKHOCTH TIPUMECHCHHS
MIPOrPAMMHBIX CPEIICTB ISt
MPE/ICTABIICHUS U
o0paboTku
KOJIMYECTBEHHOMN
uH(pOopMaIU

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

2. O0beM TMCHUILUIMHBI B 3a4e€THBIX ¢IMHULAX ¢ YKAa3aHHEM KOJHYeCTBA aKaJleMUYecKHX
4acoB, BBIICJICHHBIX HA KOHTAKTHYI0 padory oOydamommxcs ¢ mnpenoaasarejeM (1o
BH/aM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEIbHYIO pa0oTy 00y4arommxcs

VY4eOHbIe 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 omeeoeHH020 HA HUX KOJIUUECHEd AKAOEMUYECKUX UACO8 U
6UO008 YUeOHBIX 3aHAMUTL

KomdecTBo yacoB 1o ¢oopMam opraHu3arum
o0yJeHus
No % 2 = w S g
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4 cemecTtp
1 MareMaTHueCcKue KOHCTPYKIIMH U 6 8 20
' JIETEPMUHUPOBAHHBIC MOICITU
CroxacTu4eckue MOJIeNu U
2. CTaTUCTUYECKass 00paboTKa 6 8 — 20
nHbOpMauu
Maremarnueckast 00paboTka
3. b 6 14 - 20
PE3yIIbTaTOB SKCIICPUMEHTOB
Htoro 18 30 — 60

3.2.Kpamkoe onucanue codeprcanus mem (pazoenoe) OUCUUNIUHbBL
Pa3nen 1. MaremaTnuyeckne KOHCTPYKIUM U IeTEPMUHUPOBAHHbIE MO/IETH

MareMatuyeckre KOHCTPYKIIMHU

[Ipouenypa cuera W mporenypa HU3MEpPEHHs KakK MPOCTEHIINE Clydyau IOCTPOEHUs
MaTeMaTHYecKol Mojenu oO0bekTa. HaTypanbHble uncia; 1enble YHclia; palloHANbHBIE YHCa;
JEUCTBUTENbHBIE YUCiIa KaK OCCKOHEUHBIE JIECATHYHBIE PoOU. AHAIUTHYECKOE U rpaduyueckoe
npejacTaBieHre AaHHbIX. Onucanue oOBEKTa TOYKOM HA YHCIOBOM MPSMOM, HECKOIbKHUMH
YUCJIOBBIMUA TIapaMeTpaMH (TOYKOM B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOpPOM). MaTpuilsl u
BeKTOpBl. CucteMbl KoopauHaT. COBOKYIMHOCTH OOBEKTOB (MHOXECTBA), CIIOCOOBI UX 3aJaHUS U
BHUJIBI; IYCTO€ M YyHHBEpPCAIbHOEC MHOXecTBO. Omepanuu HajJg MHOXeCTBaMH. bHUHapHbIE
OTHOIICHHS HAa MHOXECTBaX M WX cBoWcTBa (pedIeKCUBHOCTh, CHUMMETPHUYHOCTD,
TPAaH3UTHBHOCTh, AHTHPE(PIEKCUBHOCTh, AHTUCUMMETPUYHOCTH). OTHOIICHUE BKIIOUYCHUS,
OTHOIIICHHE SKBUBAJICHTHOCTU, OTHOIIEHHE Mopsaka. OToOpakeHHss MHOXKECTB M WX BHJIBI,
dbyakuuu. Mepa MHOKecTBa Kak (DYHKIHS, W3MepeHHe MHOKecTB. [loHsaTHE O pazMepHOCTH
MaTEeMaTHYeCKOro O0BEKTa M MPOCTPAHCTBA OO0BEKTOB. MeTpuka Kak (DyHKIHS, PaCCTOSHHE
MeXy oObekTaMu. [IoHsATHE 0 METPUUECKHUX MTPOCTPAHCTBAX

JleTepMUHUPOBAaHHBIE MATEMATHICCKHE MOJISITN

Wnes mMareMaTHYeCKOro MOJAEIMPOBAHUS U €ro el (AeCKPUITUBHBIEC, ONTUMHU3AIUOHHBIE,
yIpaBieHYEeCKHE MOJIEINN). DTarbl HOCTPOCHUS U UCCIIEJIOBAHUSI MaTEMaTHYeCKOW MOIeTH (BBIOOD
MEPEMEHHBIX U UX 0003HAueHUi, OMHCaHUE MEepPEeMEHHBIX, (POPMyTUpOBaHHE 3aJaud Ha S3bIKe
MaTeMaTHUKH, PEIICHUE 3a/lauu, UHTEpIpeTaIus pe3ynbTaToB). Onucanne o0bekTa (mporecca) ¢
MIOMOIIIBIO YMCIIOBOU IOCHeA0BaTeIbHOCTH. [Ipumep muckpeTHOW Mozaenu (Hampumep, 3ajaada o




Pa3sMHOXEHHUU KPOJHUKOB, MPUBOJAIIAs K TocienoBatenbHoctd Pubonayun). CrnocoOsl 3a1aHus
YHCIIOBOU MIOCJICIOBATEIILHOCTH. CBoiicTBa MPOIIECCOB Hu CBOMCTBA YHCIOBBIX
MoCIe0BaTeIbHOCTEH (MOHOTOHHOCTh, OTPAHUYCHHOCTh, IUKIUYHOCTH). OmmcaHue oObeKTa
(mporuecca) ¢ moMolubio uynciioBoi GpyHkuuu. [Ipumep HenpepbIBHON Mozaenu (HarpuMep, 3afada
0 TUIOLIA/IM KPYroBoro cekropa). CrocoOsl 3aganus yucioBoi GpyHkuu. CBOMCTBA MPOIECCOB U
CBOWCTBA 4YMCIOBBIX (YHKUUH (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTH/HEUETHOCTD,
nepuoanYHoCTh). [loHsATHE 0 OECKOHEYHO OOJBIINX/OECKOHEYHO MaJbIX (PYHKIHUSAX, O CPABHEHUHU
ckopoctu pocta ¢pyHkuuid. ConocraBieHne 0COOEHHOCTEH TUCKPETHON M HENpPEpBIBHOW MoJeNIn
OJTHOT'O M TOTO K€ Ipolecca (HarpuMep, 3agada 00 H3HOCE 000PyIOBaHHUS).

OnTUMH3aIIMOHHBIE MATEMATHYECKHE MOJIEIN

[lonstne o nuHEHOM mporpammupoBaHuu. I[IpowsBomHas (YHKIMM KaKk HHCTPYMEHT
ONTUMM3ALMOHHOIO aHainu3a. [lpumep OIHONApaMETPUUYECKOM ONTHUMHU3ALMOHHON MOJEIU
(Hanpumep, u3onepuMeTpuueckas 3amada). [IpuMep aByXmapameTpUuecKor ONTHMHU3AIMOHHON
Mojenu (HampuMep, METOJ HAWMMEHBINIUX KBaJIpaToB M €ro NpHUMEHEHHWE K 3amade o0
anmnpoKCUMAaIlUK JIMHEHHOU (pyHKIIMEH; BEIBOJI ypaBHEHUS IPSIMOM JIMHUY TAPHOM perpeccun).

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

CroxacTu4yeckne MareMaTH4eCKHe MOIEIN

JlerepMUHUpPOBaHHbIE U ClydailHble mporecchl. Heonmpeaen€HHOCTh B MaTeMaTHYECKUX
Mozensax. OnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIE, HEBO3MOJKHBIE, CllydyaliHble COOBITHA. BeposTHOCTH ciydyallHOro COOBITHUSI Kak
Mepa BO3MOXKHOCTH €r0 HACTyIUIeHUs. JIUCKpeTHble M KOHTHUHYaJbHBIE IIPOCTPaHCTBA
DJIEMEHTAPHBIX COOBITHH. Maremarndeckas MOJENb CIyYalHBIX COOBITHA C KOHEYHBIM /
OECKOHEUHBIM YMCJIOM DPABHOBO3MOXHBIX HCXO/J0B (KOMOMHaTOpHOE / TE€OMETPHUYECKOe
ormpezenieHue BeposTHOCTH). OIICHKAa BEPOSITHOCTH COOBITHSI MO €ro 4acTOTe B IKCIICPUMCHTE
(craTHcTHYECKOE ONpeleNieHHe BEpOsATHOCTH). MoaenupoBaHUE AMCKPETHBIX —CIydailHBIX
BennuuH. IloHsATHE O 3aKkOoHE pacnpeneneHuss BEPOSATHOCTEH M YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIlydalHOM BeIMYMHBL. MOJEIMpOBaHUE HENPEPBIBHBIX CIyYalHBIX BEJIWYMH.
[loHATHE O TIIOTHOCTH PACHPENCICHUS BEPOSITHOCTEH W  YMCIOBBIX XapaKTEPUCTHUKAX
HEINPEPBIBHOW CIy4allHON BeaW4MHBL. IIpuMepsl pacmpenencHuil HENpEpPBIBHBIX CIIy4alHBIX
BEJIMYMH (PaBHOMEpPHOE pacIpe/ielieHne, HOPMallbHOE paclpeieseHUe, pPACIpeleeHHe «XU-
KBazpar», pacnpenencaue CTbrofieHTa, pacnpeneicaue duiepa).

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 HE3aBUCUMbIE BBIOOPKH; NIEpBUUYHAs 00padOTKa JaHHBIX (paHXHpPOBaHUE,
IpYNIUPOBKA, TOCTPOEHUE BapUALMOHHOTO psjia). JJuCKkpeTHbIe U MHTEpBaJIbHbIE BapHALIMOHHbIE
pAdbl, MEpexo] OT HHTEPBAJIBHOTO psija K IJUCKPETHOMY. [eomeTrpuueckoe MpeacTaBlieHue
CTaTUCTUYECKUX JIaHHBIX: IIOJIUTOH, T'MCTOrpaMMa, JIENIECTKOBbIE M KPYTOBBIE JHAarpaMMBbI;
BO3MOXKHOCTH ITpuMeHeHust EXcel mis Bu3yanu3sanum 1aHHbIX.

CraTucTuyeckoe OlleHUBaHUE

IlepBruuHbIe OnucaTeIbHbIE CTATUCTUKH: MEPHI MOJ0XKEHUs (MEephl LIEHTPAIbHOIN TeHICHIIUU
W KBaHTWIM paclpeleieHus) M Mepbl H3MEHUHMBOCTH. YCpEJHEHHE MJaHHBIX (CpeaHsis
BbIOOpOYHAsl, MOJla U MeAuaHa BbIOOpkH). KBaHTunm pacnpeneneHus (MPOLEHTUIIN, KBAPTUIN).
Meps! pazbpoca IaHHBIX (pa3Max BBIOOPKH, TUCHEPCHUS U CpelHee KBaJIpaTUYHOE OTKIOHEHHE,
acuMMeTpus, dKkcrecc). Maest cTaTucTHUecKoro oueHUBaHUA. TOYHOCTh U HAAEKHOCTh OLCHKH.
ToueuHnble M WHTEpBaJbHBIE OLIEHKHU IapaMEeTpOB pacnpezeneHus. BpiGopouHas cpenHss u
BbIOOpOYHAs TUCTIEPCHsI KaK TOUEUYHbIE OILIEHKH MeHepabHON CpeHel U reHepalbHOW AUCIIEPCHH.




JloBepUTeNbHbBIE HWHTEPBAJbl JUJII  OIEHKM MaTeMaTH4YEeCKOTO OXHMJIAHHUS UM  CPEIIHETrO
KBaJPaTUYHOTO OTKJIOHEHHUsS] HOPMAJIBHOTO pacrpezaeieHus. Bo3moxknoctn npumenenus Excel
JUTSL TIOJTYYCHUS XapaKTePUCTHK BHIOOPOYHBIX JaHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensius u perpeccusi BeIU4YUH

Bunapl cBsazeir mexnay BenmuunHamu. [loHsTHE O (YHKIMOHAIBLHOHM, CTATUCTHYECKON U
KOPPEJIALIMOHHONW 3aBUCUMOCTH. 3aJaud KOppEJSIUOHHOrO aHanuza. KoppensiuoHHas CBs3b
MEXy BeTMYMHAMU U €€ ToKa3aTenu (cuja, HarpaBieHue, Ha&KHOCTh); BUbI CBSI3U (JIMHEHHAs
/ HeNMWHEWHasl, TOJIOKHUTENbHAs / oTpunareiabHas). KodaphuiueHT Koppensiuu Kak MMoKa3aTreib
TECHOTHI U HaIpaBJICHUs CBsI3H, ero cBoiicTBa. Koadduiment panrosoit koppensuuu Crnupmena /
Kennanna, xoaddumnuent koppensuuu [Tupcona. 3agaunm perpecCHOHHOTO aHanu3a. Y CIOBHBIC
CpeIHue U BBHIOOpPOYHOE ypaBHeHHE perpeccuu. IlocTpoeHue mpsmMoiil JIMHUU MApHON perpeccuu
METOJIOM HaMMEHBIINX KBAApaTOB. [IOHATHE O HENTMHEWHOW PErPECCUU.

IIpoBepka CTaTUCTUYECKUX THIIOTES

M3mepeHuss M 1IIKajgbl B HAyYHbIX MCCIEJOBAaHUAX (HOMHHATUBHAs, paHIoBasd,
UHTEpBaJibHasA, aOCOJIIOTHAs LIKana). ['Mmore3sl HayyHble M cTatuctudeckue. Vnes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI 1
yucio creneHeil cBoOonbl. IIpoBepka TIUMOTE3 C IMOMOILIBIO CTATUCTUYECKUX KPUTEPHEB.
CratucTudeckoe peLIeHHe M BepoATHOCTh OIMOKW. HampaBnenHble M HEHanpaBJEHHbIE
anbrepHaTuBbl. CozepikareabHasi MHTEPIPETalUs CTATUCTUYECKOTO PEILICHUS.

[lonsaTie O mapaMeTpUYecKMX W HenmapaMeTpUYecKHX Kputepusax. Kpurtepuum pasnuuuil.
Henapamerpruueckue KpUTEpUHM Ui CBSI3HBIX BBIOOpPOK (Kpurepuil 3HakoB G, T-kpurepuit
Bunkokcona). Henapamerpuueckue KpuUTepuu JUlsl HECBA3HBIX BbIOOpOK (U-kpurepuit ManHa-
Yutnu). Kpurepum cornacus pacnpenenenuil. Hemapamerpuueckue Kputepusi corjiacus
pactipenenenuii  («xu-kBagpat» kputepuidt Ilupcona, kpurepuii ®umepa). IIpumepst
[apaMeTPUYECKUX KPUTEPUEB pa3JIMUMi: CPAaBHEHHE CPEIHMX 3HAYEHUH JBYX TI'€HEpaJbHBIX
COBOKYNHOCTEH MpH M3BECTHBIX W HEU3BECTHBIX, HO PAaBHBIX JUCHEPCHSIX (HE3aBUCHMBIE
BBIOOPKH); CPaBHEHUE IUCIIEPCUI JBYX T€HEPaAbHBIX COBOKYITHOCTEH.

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

CamocrosiTenbHast paboTa CTyJE€HTOB siBIsieTcsl 0co00il opmoii opranuzanuu y4eOHOTO
mporecca, MpeaCcTaBisionias Cco0OH IUIaHMPYEeMY0, II03HABaTEJIbHO, OPTraHU3alOHHO M|
MCTOAWYCCKU HaMpPaBIACMYyIO JCATCIBHOCTb CTYACHTOB, OPUCHTUPOBAHHYIO Ha JOCTHUKCHHC
KOHKPETHOTO  pe3yibTara, OCYLIECTBISeMyl0 0e3 MpsMO  IMOMOIIM  IperojaBaTess.
CamocrosiTenbHast paboTa CTYJIEHTOB SIBISIETCS COCTaBHOW YacThi0 y4yeOHOW pabOThl U HMEET
LEJIbI0 3aKpeIUIeHne U YriyOJeHrne MOJYy4YeHHbIX 3HAaHUN M HaBBIKOB, IMOUCK M HpUOOpeTeHHe
HOBBIX 3HaHHﬁ, a TaK>X€ BBIIIOJTHEHUE y’—Ie6HI:;IX 3a)1aH1/1171, MMOATOTOBKY K MPCACTOAIIUM 3aHATUAM
u sKk3aMeHy. OHa npenycMaTpuBaeT, Kak MpaBuiIo, pa3paboTKy pedepaToB, HaUCAHUE JOKIIA/I0B,
BBIITOJTHCHHUE TBOPUYCCKHUX, WHANBUAYAJIbHBIX Sa)IaHI/Ifl B COOTBETCTBUU C y‘IG6HOI>i HpOFpaMMOfI
(TeMaTMYECKUM IUIAHOM HM3Y4YEHHUs TUCLMIUIMHBI). Tema IJii TaKoro BBICTYIUICHHSI MOXET ObITh
MpeJIoKeHa MpenojiaBaTeieM Wik u30paHa caMHUM CTYJEHTOM, HO MaTepuajl BBICTYIJICHUS He
JOJDKEeH — AyOnupoBaTh — JIGKIMOHHBIA — Marepual.  PedepaTuBHbBI ~ Marepuan  CIyXHT
JIOTIOJIHUTENbHON HMH(OpManmend anas paboThl HAa NPaKTHUECKUX 3aHATHUAX. OCHOBHas Lejb
JAHHOTO BHJA PabOTBI COCTOMT B OOYYEHHUH CTYAEHTOB METOJIaM CaMOCTOSITENIbHOW paloThl ¢
y‘-Ie6HBIM MaTCpHuaiIoM. I[J'If[ IMOJIHOTBEI YCBOCHHSA TEM, BBIHCCCHHLIX B IIPAKTHYCCKHUC 3aHATUA,
TpebyeTcst pabota ¢ nepBOoMCTOYHMKaMU. Kypc mpenycMaTpuBaeT CaMOCTOSATENBHYIO PaboTy



CTYIGHTOB CO CIEIMalbHON JuTepaTypoil. CleayeT OTMETUTh, YTO CaMOCTOsITeNbHas paboTta
CTYZICHTOB pe3yJIbTaTHBHA JIUIIb TOTa, KOTJAa OHA BBIIOIHACTCS CHCTEMAaTHUECKH, TUTAHOMEPHO H
LEJICHAIIPABJIEHHO.

3agaHus U1 CaMOCTOSITEIBHOM PadOTHI IPETyCMaTPUBAIOT UCTIOIB30BAHNE HEOOXOJMMBIX
TEPMUHOB U MOHATHH 1Mo mpobieMaTrke Kypca. OHM HALlEIMBAIOT HA MPAKTHYECKYIO paboTy 1o
NPUMEHEHHIO M3Y4aeMOT0 Marepuala, MOMCK OMOanorpaduyeckoro MaTepuaia M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POpMAIINHU, WILTIOCTPATUBHBIX MaTepHaioB. 3alaHus TI0 CAMOCTOATENIBHOM paboTe
JAI0TCS 10 TeMaM, KOTOpbIe TPEOYIOT TOTOIHUTEIbHON ITPOPAOOTKH.

OOmwmii 00BbeM CaMOCTOSTENFHOW pabOThl CTYIEHTOB MO JUCIMIUIMHE BKJIIOYACT
ayZIMTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIILHYIO pabOTy CTYACHTOB B TEUECHHE CEMECTPA.

AynuTopHas caMmocTosiTelibHas paboTa ocymiecTBisieTcs B (OpME  BBITOJHEHHS
MUCBMEHHBIX MTPOBEPOYHBIX paldOT M0 AMCHUILIMHE, B TOM YHCIIE ¢ IPUMEHEHUEM MPOTPaMMHBIX
CpencTB. AyquTOpHas caMOCTosATeNbHasl paboTa obecrnedeHa 0a30i JUIAKTUYECKUX MaTepHAaIoB
0 pazjenaM AUCIUIIIHHBL

BueaynutopHass camocTosiTenbHas paboTa OCyIeCcTBIsieTcss B (OpMe BBINOJHEHHUS U

MOJrOTOBKM K KOMMEHTHPOBAHHIO CaMOCTOSTENBHBIX pabOT, UTOrOBOW KOHTPOJIBHOW pabOTHI;
pa3paboOTKU CONEpIKaHUs W MPE3CHTAUN JTOKJIAJ0B 10 TeMaM HWHJWBHIYaJbHBIX U TPYIITOBBIX
IPOEKTOB, pedepaTos.

,Zlfl}l CamMoCcmoaAmenbHoll NO020MOBKU K 3aHAMUAM RO 0”014”11.71”1-!8 pekomendyemc;l
ucnojib3zoeamo ytte6u0-mem00ultec1<ue mamepuaiibl:

1. AsepwsnoB ILI'., CrprokoBa I'.A. IlepBuunas oOpaboTka pe3ysIbTaTOB IICHXOJOTO-
MeJarornyeckoro MCCIeOBaHUs: Y4eOHO-METOAuYecKoe mocodue. — YIIbSHOBCK:
Vul'TTY um. U.H. Yaegrosa, 2021. — 67 c.

2. BrnagoBa E.B. OcnHoBbl MmaTemaruueckoil o0pa®oTku uH(poOpManuu: ydeOHO-
METOAMYECKHE  pPEKOMEHAAIMU g OakaJaBpOB  HANpaBJiCHUS  MOATOTOBKHU
«[lemarornueckoe obOpazoBanue». / BmamoBa E.B., MakeeBa O.B., CubupeBa A.P.,
®omanoBa E.B., IlpranoB A.B. — VYaesaock: ®I'BOY BO «Yal'TlY um. W.H.
VaesHoBay, 2017. — 43 c.

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

4. DneMeHThl TEOPHH BEPOATHOCTEH, MaTeMaTHYEeCKOW CTATUCTHKU W aHalIU3a CHCTEM
MaccoBoro obcnyxuBanus. Yacte 1. Benenue B Teopuro BeposiTHocTed. KpaTkuit
HUCTOPUYECKHI DKCKypC: yueOHOe MocoOue Ajisi MOJATOTOBKU OakajJBpPOB U MarucTpoB
HeMaTemaTuueckux HampasieHui / coct. H.A. Bonkosa, H.B. I'nmyxoBa. — YbsiHOBCK:
Viul'TllY umenn U.H. Ynesarona, 2017. — 96 c.

5. HpuMeprle OICHOYHbIEC MaTepuajabl  JJA MNPOBCACHUA  TEKYLIEro KOHTPOJIA
ycneBaeMoOCTH U HpOMe)l(yTO‘[HOﬁ aTTeCTalluu oﬁyqammuxcsl o AMCHMIIJINHE

Opraﬂmaunﬂ N MPOBEACHUE aTTECTAllMU CTYACHTA

B nporecce ornenkn 6akanaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPAIUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI W (GOpMBI KOHTpoOJiA. [Ipu 3TOM MOCTENEHHO TpaJaUIIMOHHbBIE
CpEeZICTBAa COBEPUIEHCTBYIOTCS B PYCJI€ KOMIETEHTHOCTHOTO MOIX0/1a.

Iea» mpoBeneHUusi aTTrecTalMM — TPOBEpKAa OCBOCHUS O0pPa30BATEIBHON MPOTPaMMBbI
JTUCIUILTAHBL Yepe3 chopMHpPOBAaHHOCTH 00pa30BaTENbHBIX PE3YIHTATOB.



IIpomeskyTOYHASA aTTeCcTAllUA OCYLIECTBISIETCA B KOHLE CEMECTPA U 3aBEPIIACT U3YUECHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYMHbIE COBOKYIHOCTH 3HAHUW U yMeHu#, (GopMupoBaHHE
ONPEACICHHBIX KOMIIETCHIUI.

OneHoYHbBIMU CpEACTBAMU TEKYILET0o OLICHUBAHUS SIBJISTFOTCSL: MaTepUAJIbI
caMoCTOSITeNbHBIX paboT. KOHTposb ycBOEHUs mMarepHualia BeeTCsl PEryJIspHO B TEUEHUE BCETrO
CEMECTPA Ha MPAKTHYECKUX 3aHATUSIX.

Ne CPEJCTBA OHEHUBAHMUAI,

n/n UCIIOJIb3YEMBIE JJIs1 TEKYILErO O06pa3oBarenbHbIe
OLICHUBAHMsI [TOKa3aTes pe3yabTaThl JUCLUILIMHBI
(dbopMHpOBaHUST KOMIIETEHIIUN
1. OueHo4yHbIE CpeCcTBA OP-1. 3Haer O BO3MOXHOCTM MPUMEHEHHUS
AJIS TeKyllei aTTecTaluu 0a30BBIX MaTeMaTHYECKUX KOHCTPYKUMH ISt
dbopmanuzanuu U NpeAcTaBiIeHus HHPOPMALUU
OC-1 CamocrostenpHas pabora OP-2. VYmeer ompenensiTb M HCIOJIB30BATH
OC-2 CamocrosTenbHas pabota BO3MOYKHOCTH [IPUMEHEHUs 6a30BbIX
OC-3 CamocrosTenbHas paboTa MaTeMaTHYECKUX KOHCTPYKLUHI JUIs
OC-4 CamocrosTenbHas pabota dbopmanuzanuu 1 npeAcTaBiIeHus HHPOpMaLUU
OC-5 CamocrostenpHas pabora OP-3. 3Haer 0 BO3MOXHOCTH IPUMEHEHUS
OC-6 CamocrosTenbHas pabota MaTeMaTHYeCKUX KOHCTPYKLMUHI A ONMCaHMs
OC-7 CamocrostenpHas paborta uHpopManuu  Ha  (GOpPMATBHOM  SI3BIKE
OC-8 UtoroBast KOHTpOJIbHAs MaTeMaTHKU
pabora / TBopueckoe 3axanue / OP-4. VYmeer ompenensiTh € HCIIOJIB30BATh
Pegepar / [Ipoekt BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
KOHCTPYKLIMH JUIsi ONMHMCaHUS WHPOpPMALUU Ha
2. OuneHo4HbIe CpeACTBA (opManbHOM S3bIKE MAaTEMATUKU
ISt MpoMesKyTouHOl arrecramuu | OP-5. 3HaeT 0 BO3MOXHOCTH TNPUMEHEHUS
MaTeMaTHYECKUX KOHCTPYKLUH ISt
OC-9 3auér B popme yCTHOTO uccienoBanusi MHpopMauuu Ha (HOpMaTbHOM
cobecenoBanus / ITorosslit Tect A3BIKE MATEMATHKH

OP-6. VYwmeer omnpenensiTb MU HCIOIH30BAThH
BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYeCKuX
KOHCTPYKIUH Il MCCIIeOBaHMs HH(OpMaIum
Ha (OopMarIbHOM SI3bIKE MAaTEMaTHUKU

OP-7. 3Haer 0 BO3MOXHOCTH IPUMEHECHHUS
MaTeMaTUYeCKUX MOJeNed sl HCCIeJOBAHUS
JIeTEPMUHHPOBAHHBIX IPOIECCOB (ABJICHMI) Ha
(dbopMaTbHOM SI3bIKE MAaTEMATHUKA

OP-8. VYmeer omnpenensiTb U HCHOIB30BATH
BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
MoJieen JUIst UCCIIEI0BaHUS
JETEPMUHUPOBAHHBIX IMPOLECCOB (SBJIEHUIN) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-9. 3maer O BO3MOXHOCTHM IPUMEHEHHUS
MaTeMaTHYeCKUX MoJeNeil [uid Hcciel0BaHus
CTOXaCTHMYECKHX TPOIECCOB (SIBICHUN) Ha
(dopMaTbHOM S3bIKE MAaTEMATUKU

OP-10. VYmMeer ompenenars M HCHOJb30BaTh
BO3MOXKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
MoJiele JUIsl HCCIIEeIOBaHUSl 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 onpenesnisaTh U UCMOIb30BAThH
BO3MOXXHOCTH MPUMEHEHHSI TPOTPAMMHBIX
CPEJICTB JJIs TIPEACTABICHUS U 00pabOTKHU
KOJIMYECTBEHHOU MH(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 TIOCTPOEHHS M  HCCIICIOBAHUS
MaTeMaTHYECKUX MOJIeIel IpPOIeCCOB B paMKax
pereHust TpoeCCHOHATBHBIX 3314

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsA yCneeaemocmu
odyuarowuxca no oucyuniune

Omnucanue OLOCHOYHBIX CpCACTB H HCO6XO,Z[I/IMOFO O60py,ZLOBaHI/I$I (,I[eMOHCTpaI_II/IOHHOFO
MaTepI/IaJIa), a TaKXKe IMmpoucaypbl M KPUTCPpUHU OLCHHUBAHWA MWHIAWKATOPOB AJOCTHIKCHUA
KOMHGTGHHI/Iﬁ Ha pa3JIMYHbIX 3TallaX HUX (bOpMPIpOBaHI/IH B IIpOoLECCC OCBOCHUA O6pa3OBaTeHLHOﬁ
ImporpamMmmsl IpCACTaBJICHBI B CDOHILG OLCHOYHLIX CPCACTB AJId TCKYLICT'O KOHTPOJIA YCIICBACMOCTU
n HpOMe)KYTOQHOﬁ aTTCCTalluu.

Mamepuansi, ucnop3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNeeaemMocmu
ooyuarowuxca no OucyunIuHe

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

1. 3aganbl MHOXecTBa A, B, C (koHe4YHble JTUOO CYETHbIE/ YHCIOBBIE MPOMEXYTKH,
o0jacTv Ha IUIOCKOCTH WMJIM B IpocTpaHcTBe). HallTw KoaudecTBO 371€MEHTOB/Mepy
yKa3aHHOTO MHOXKecTBa (Hanpumep, A N (B\(C)).

2. Bo MHOXecTBe ... 33aJaHO OTHOIIEHHE ... MEXAY O3JIEMEHTaMH. OTO OTHOIIEHUE
SBISIETCS: @) PYHKIIMOHAIIBHBIM COOTBETCTBHEM; O) OTHOIIIEHHEM SKBUBAJICHTHOCTH;
B) OTHOIIEHWEM  TOpsJKa;  T)OMeKknMed; 1) CAMMETPUYHBIM  OTHOIICHUEM;
) peIeKCUBHBIM OTHOUIIEHUEM; ) TPaH3UTHUBHBIM OTHOUIEHUEM;
3) aHTUCUMMETPUYHBIM OTHOLICHUEM.

3. 3amaHHAs YHCIIOBas MOCIIEIOBATEIHLHOCTD SBISCTCS: a) BO3pacTaromieil; 0) yObIBaroIei;

B) OrpaHMYEHHOM; I') HUKINYECKOM; 1) apuMeTHIecKoit IIporpeccuei;

€) TeOMETPUYECKON TPOrpeccue; k) OECKOHEUHO Majoi; 3) OECKOHEYHO OOJIBIIION;

1) CTallMOHAPHOM; K) CXOISIICHCS.

Y CTaHOBHUTH COOTBETCTBUE MEXKITY YUCIOBBIMH (DYHKITUSMH U UX TpadUKaMH.

Oynkius 3agaHa rpaguxkoM. HailTw konauuecTBO LeNbIX 3HAUYEHWH aprymeHTra, B

KOTOPBIX TPOU3BOIHAS (PYHKIHH MTOJIOKUTEIBHA.

6. BeposTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YeTCS] KOMOMHATOPHBIN JHOO
T€OMETPHUECKHUH MOIX0]] K BBIYUCICHUIO BEPOSITHOCTH).

ok~



10.

agrownE

JluckpeTHas cimyuyaiiHas BeIMYMHA 3a/laHa 3aKOHOM pachpefesieHus / HempephIBHAs
cly4yaiiHas BeJIMYMHA 3a/JlaHa TUIOTHOCTBIO pachpeneneHus (rpaduuecku). Haiitu
BEPOSITHOCTh TOTO, YTO JIaHHAs BEJIMYMHA NPUHUMAET 3HAUYCHUE, MPUHAJJIeKAIEe
YKa3aHHOMY ITPOMEXKYTKY.

Xox  mpomecca ...  ONHWCHIBaeTCd  33JaHHOM  SBHO  WJIM  PEKypPpPEHTHO
[IOCJIEI0BATEIbHOCTBIO 3HAYEHWI BEJIMYMHBI ... B COOTBETCTBYIOIIME MOMEHTHI
BpeMeHH OO0 3aJJaHHOM SIBHO (yHKIMEH BpeMeHH. HaiiTu 3HaYeHHe STOW BEIMYUHBI B
3aJlaHHBIi MOMEHT BPEMEHHU; HauOoJIblllee BO3MOXKHOE 3HAUYEHHWE HSTOW BEJIMYHHBI,
HaWMEHbIIIEE BO3MOXKHOE 3HAUEHHUE OTOM BEJIMYMHBI; MPEAEbHOE 3HAYEHUE ITOU
BEJIMYMHBI B OTJIAJCHHOM OyaylleMm, €clidi OHO cyllecTByeT. OxapakTepu3oBaTh
MOBEJICHUE BEIMYMHBI B TEPMUHAX BO3PACTaHUs/yObIBAaHUS, OTPAHHMUYEHHOCTH,
MEePUOJUYHOCTH/IIUKIMYHOCTH U T.I1.

Benuuuna ... 3amaHa pe3ylibTaTaMH HECKOJIBKUX H3MepeHui. llpencraButh NaHHYIO
BBIOOPKY 3HAUEHMN CIydyallHOW BEJIMYMHBI B BUJE BapualuoOHHOro psaa. [loctpouth
MOJINTOH, TUCTOTpaMMy, HAWTH MOJY, MEIUaHy BBIOOPKU, CPEIHIOI BBEIOOPOUYHYIO H
CpellHee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaTEMaTUYECKOE OXUIAHUE CIydailHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJee MpaBIoNOA00HYIO THIIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xoxe skcnepumMeHTa B OCHOBHOM M KOHTPOJIBHOM TpYIIIE IOJYYEHbI 3aJaHHbIC
3HAUYEHHUsI U3MepsieMoro mapamerpa. [IpoBepuTh THIOTE3y O CTAaTUCTUYECKOU
3HAYUMOCTHU Pa3Iu4uil MEXy Ipynnamu.

Ilpumepnoe codepircanue umoz06020 meopuecko2o 3a0aHus

IIpogymars HaboOp mnapaMeTpoB, KOTOPBIMH MOXHO 3aaTh YyKa3aHHbI OOBEKT.
Bbiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMM 3THUX IapaMeTpoB, OIepaluy,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBaX U CYLIECTBEHHBIE I 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHMH  (ITOCTPOUTH
MaTeMaTHuecKyro mMozens). [locTaBuTh 3amauy, OTHOCSIIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIME NpeoOpa3oBaHUsI MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BenMUMHY, 33JaHHYIO PE3yJbTaTaMH HECKOJIBKUX MU3MEPEHUHN B yKa3aHHbIC
MoMeHTBl BpeMeHu. ChopMynMpoBaTh 3ajady, CBA3aHHYIO C NPOBEPKOW THIIOTE3BI O
XapakTepe paclpeesIeHNs BEIMYUHBI ¢ TECYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IperokuTh BapuaHThl, KOTJIa MPaBIONog00Ha OyaeT rumoresa o
TOM, YTO BEJIMYMHA U3MEHSETCS C TEYEHHWEM BpPEMEHHU IO JIMHEHHOMY 3aKOHY? IO
KBaJPaTUYHOMY 3aKOHY? MO HKCHOHEHIMAIbHOMY 3aKOHY? IO JIOrapu(pMHUECKOMY
3akony? IlpemnoxuTe MHOW TUN (YHKUMOHATBHOM 3aBUCMMOCTH, OMMCHIBAOLIEH
n3MeHeHHe BeMu4MHbl. CKOJIBKO MapaMeTpoB B BHIOPAaHHOM 3akoHe? MOXKHO JIM Kak-
00 OLIEHUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOMS U3 TaHHBIX?

Ilpumepnutii nepeuens mem pehpepamos

CpaBHEHME pa3IMYHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTE3.

ITocTanoBKa 3a1a4y JUCIIEPCUOHHOIO AHAJIN3a U OCHOBHBIE MOXO/BI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3A U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTaHoBKa 3aa4y KJIACTEPHOT'O aHAJIM3a U OCHOBHBIE ITOAXO/bI K €€ PELICHUIO.
[IpmeHeHne KOMIBIOTEPHBIX CPEA ISl CTATUCTHYECKO 00pabOTKH TaHHBIX.



agkrownE

Sk

7.
8.

9.

Ilpumepnolii nepeuens mem UHOUBUOYATbHBIX / 2DYNNOBLIX NPOEKMOG

MaremMarnueckast MOJIEIb CPABHEHUS CPEAHUX 3HAYECHHUN JIBYX COBOKYITHOCTEH.
MaremaTnueckasi MOI€Ib UCKIIIOUEHUS TPYOBIX OIIMOOK HaOI0AEHUI.
Maremarnueckast MOJEIb CPABHEHUS JOJIEH ITPU3HAKA B JBYX COBOKYIIHOCTSX.
MaremaTtnueckas MOZIEIb CPABHEHUS JUCIIEPCUH IBYX COBOKYITHOCTEM.
Maremarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYCHMM IapaMeTpOB pacIpeneseHUs
(MaTeMaTU4ecKOro OXKHJIaHHs paclpeieeHus).

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

MaremMarnueckast MOJEIb UCCIIENOBAHNS 3aKOHA PACIIPeIeICHUs TPU3HAKA.
MaremaTnueckasi MOJIEb OLIEHKH OJHOPOJIHOCTH JIByX BbIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJALIMOHHOM CBA3U MEXIY BEIUYMHAMMU.

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

OC-9 3auéT B popme ycTHOrO codecenoBanusi / UTorosslii Tect

IIporpamma 3auéra

Pa3nen 1. MareMaTnuyeckne KOHCTPYKIUM U IeTEPMUHUPOBAHHBbIE MO/IeJIH

1.

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

YucnoBas IIIOCKOCTh, JIE€KAPTOBBI KOOPAMHATHI, BEKTOPHI 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
knaccupukanus. [Ipumepbl OTHOIIEHUIH SKBHBaJIeHTHOCTU. 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/IETUPOBaHNE SBJICHUS (mpomecca) c MTOMOUIbIO
MOCJIeI0BATENbHOCTH, (DYHKIMHU. DTalbl MOCTPOeHUsI Mojienu. [ToHATHE O TUCKPETHBIX
1 HENPEpBIBHBIX MO/IENAX. ONTUMU3ALMOHHbBIE MOJIEIIH.

YucnoBele (GYHKIMM OJHOW JAEUCTBUTEIBHON IEpEeMEHHOW Kak MaTeMaTHYecKue
MOJIeNI sIBJICHUHN (TporieccoB). MOHOTOHHBIE, OTpaHUYEHHBIE, YETHHIC/HEUETHBHIE,
nepuoindeckrue GyHKINH.

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

Apudmernueckas nporpeccus U JMHEWHas (QyHKUHS, TeOMeTpUYecKass Mporpeccust u
nokaszaTeiabHass (YHKIUS: COIOCTaBJICHUE JUCKPETHOH U HENpephIBHOM MOAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, IpauKn).

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

9.

CJ'Iy‘IafIHLIe COGBITI/ISI, KOM6I/IHaTOpHOC OIMPEACIICHUC BCPOATHOCTH, T'COMCTPUUYCCKOC
OIpPEaACIICHUEC BEPOATHOCTH. ITousTHE O CTOXaCTHYECKUX MAaTEeMaTHUUYECKUX MOACIIAX.

10. I[I/ICKpCTHBIe CJ'Iy‘-I&lfIHLIC BCJIMYHHBI, 3aKOH PpacCIpCacCICHUs . MareMaTuueckoe

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

11. HenpepsiBHbIE Cily4aiiHble BEJIWYHHBI, MJIOTHOCTH paclpeneieHus. MaremaTuiyeckoe

OKUJaHWE U JUCIEPCUsl HEMPEPBIBHOM cilydaliHOM BennuuHbl. [loHATHE 0 mapameTpax



12.

13.

14.

15.

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

OOmue cBeneHUS O BBIOOPOYHOM MeToje. | eHepalibHas COBOKYIHOCTh M BBIOOpKA,
nepBuyHas 00paboTKa JaHHBIX. BapuanuoHHble psAasl W WX rpaduyueckoe
IIpe/icTaBlIeHNE (IIOJUTOH, TUCTOTPAMMA).

[lepBuuHble omMcaTeNbHBIE CTATUCTUKH: MEPbl IMOJOXKEHUs (Moja, MeauaHa,
BBEIOOPOYHOE Cpe/IHEe, KBAaHTHIIN) U MEPhl M3MEHUYHUBOCTH (pa3Max, JUCTICPCHsi, CpEeIHEE
KBaJpaTUYHOE OTKJIOHCHHUE).

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

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

Pasznea 3. MaTtemaTudeckasi 00padoTKa pe3yJbTATOB IKCIIEPUMEHTOB

16.

17.
18.

19.

20.

Saganusa

Buner cBsizeit mexxay BenuuuHamu. [{oHSITHE 0 QYHKIIMOHAIBHON, CTATUCTHYECKONH M
KOpPEJALMOHHON 3aBUCUMOCTH. KoppessiinoHHas CBsi3b MEXIy BEJIMYMHAMH U €€
IMOKa3aTelI .

Koadduiment xoppensiuuu Kak MOKa3aTeldb TECHOTHl M HAIPABJICHUS CBS3H MEXIY
BEJIMYMHAMU, €0 CBOMCTBA. [IpuMep BbIuncIeHuUs.

[TonsiTue o0 3amayax KOPPEISIIUOHHOIO U PErpecCMOHHOro aHanu3a. Merton
HAaMMEHBIINX KBAJIPAaTOB B PELICHUM 3a1aun perpeccuu. [lapHas nuneliHas perpeccusi.
[TpuHimn npakTuyeckoil yBepeHHOCTH. CTaTUCTHUECKHUE TUIIOTE3bl M OOIIHe HAEU HX
npoBepku. Omubku nepBoro U Broporo poga. Craructuueckuil kpurepuil. [lonstue o
MapaMeTPUYECKUX U HeapaMeTPUUECKUX KPUTEPHUSIX.

CxeMa npoBEpKH THIOTE3bI C IPUMEHEHUEM HEMapaMeTPUIECKUX U MapaMeTPUUYECKOTO
KpUTEPHUEB pazIn4uiil. Cxema MPOBEPKH TUMNOTE3bI c MPUMEHEHUEM
HEIapaMeTpU4EeCKOro KpUTepus coriacus pacnpeneneHuil. [lpumepsr.

HTOTr0OBOIO TECTA

1. Mycrs U = {Csusra, buptoy, Cenpap, ['yma} — MHOXKECTBO pEK, MPOTEKAOIINX IO
TEPPUTOPHH YIIBIHOBCKOTO paiioHa YibsiHOBCKOM obmactu, K = {Csusira, Cei3panka} —
MHO’KECTBO pEK, IPOTEKAIOLIUX 110 TeppuTopun Ky30BaTOBCKOro paiioHa.

Yemanosume coomeemcmeue mescoy onepayusmu  Ha0 mHodNcecmeamu - u
unmepnpemavueil pe3yibmanos IMux onepayuil.

A.

=

2.
3.

2. B

MHOXECTBO pPeK, MPOTEKAIOIIMX 10 TEPPUTOPUH U Y IIbIHOBCKOr0, 1 Ky30BaTOBCKOIO
paifoHa YIbsIHOBCKOM 00nacTu.

MHOXECTBO pPEK, NPOTEKAIIMX MO TeppuTtopun Ky30BaTOBCKOro pailoHa U HE
MIPOTEKAIOIIUX 110 TEPPUTOPUHN YIIbSTHOBCKOTO paiioHa YIbsIHOBCKOM 00macTu.
MHOXECTBO peK, MPOTEKAOIINX IO TEPPUTOPUH Y IbIHOBCKOro niau Ky30BaTOBCKOIO
paifoHa YIbsIHOBCKOM 00iacTu.

UUK
UNK
K\U

rpynne 35 CTyOeHTOB, U3 KOTOpbIX 20 MOCEWArT CIeuKypc Mo skosoruu, 11 — mo

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

Omeemvme na 60npocaol.



1) CxonbKO CTYICHTOB MOCeHacT 00a crenkypca?
2) CKOJIBKO CTYJICHTOB TIOCEIIACT TOJBKO CIICIKYPC 110 XUMHUH?
3) Kakoit MaTeMaTH4eCKHUl HHCTPYMEHT JaeT HArJISIIHOE PEIIeHHE 3a1aun?

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

Omeemvme Ha 60npocol.

1) SABnsercs nu otHouenue P pedaexcuBHbIM?
2) SBnsiercs nu oTHOIIEeHUE P cummeTpuaHbIM?
3) SBnsieTcst 11 oTHOIIEHHE P OTHOIIEHHEM 3KBUBAJICHTHOCTHU ?

Paccrossane X3MMHMHIa — 3TO YMCIO IO3MIMM, B KOTOPBIX COOTBETCTBYIOLIUE CHUMBOJIBI
JIBYX CJIOB OJJMHAKOBOW JJIMHBI pa3nuuHbl. Hanpuwmep, d(lOlllOl,lOOlOOl) =2, TaK KaK B
cioBax 10111011 1001001 pa3nuunbl 2 cUMBOJIA — TPETHI U TISTHIH.

Haiioume paccmosanue medxcoy ciuogamu.

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

2n
qJIeHbI IIOCJICIOBATCIIBHOCTHU {an}, raec an = OHpeI[eJISIIOT JOJIKO ycneBanme

CTYJIEHTOB CpE€IM BCEX CTYIEHTOB YyHHUBepcurera «HeoObIKHOBEHHBIN» IO Trojam.
YcrneBaeMoCTh BbIpaXaroT B IIPOLEHTAX, OKPYIJIAA PE3YNbTAT 10 LEJIOro 3Ha4CHHUS.

Yemanoeume coomeemcmeue Meochy ymeepam)enuem U e20 mamemamuuecKum
onucanuem.

A. B nepBslii roJ paboThl YHUBEPCUTETA yCIIEBAEMOCTh cocTaBuia 33 %.

b. Pabota yHuBepcuTeTa XapaKTepH3yeTCsl MOJOKUTEIbHONW TUHAMUKON YCIIEBaeMOCTH
CTY/ICHTOB.

B. MoxHO NporHo3upoBaTh, YTO K S-J€THEMY IOOMJICI0 YHMBEPCHTETa YCIIEBAEMOCTh
nipeBbIcUT 80%.

1 a1_3
2. Qpy1>apmpun>=1
3 a5>§

@yHKIMS CyTOUHOTo cnpoca Q Ha MOpoKeHOoe (ThIC. IIT.) B 3aBUCUMOCTH OT ILIeHbI P 3a
oxny mnopumio (py6.) umeer Bug Q(P) =12—+/P . DpdexTuBHA 061aCTh «PAGOTHI» HTOI
dbopmymst oT 64 10 144 pyo.

Omeemvme Ha 60nRpOChol.

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



2) Kak Moxer BBITIISIIETh TpaduyecKast HIUTIOCTPAIUs PEIICHHS?

dv t .
HuddepenunanbHoe ypaBHEHHE it OIUCBHIBAET U3MEHEHNE 00BEMA CHEra Ha yauLax

ropojia B TeueHue cytok. 3aech 0 <t <24 - Bpems, uzMepsieMoe B yacax; V(t) - 00BEM

CHera, u3MepseMblil B M°.

Buinoanume 3aoanus.

1) Haiigure 3aKoH V(t), €CJIM B HayaJIbHBI MOMEHT Bpemenu t =0 Ha ynuuax ropoga
nexano 1000 m3 cHera.

2) Haiigure 006EM cHera Ha yauiax ropoga B 10 4acoB yTpa, €CiM CHEroybopouHas
TEeXHHKa He paboTaia.

[TpuObUTE TIPENNPUATHS 32 HEKOTOPBIM IMEPHOJ| NEATEIHHOCTH 1O TOAaM IPUBEICHA B
TadJmue.

Top, t 1 2 3 4 5 6 7
[Tpu6GbLn, P 54 57 62 65 67 69 70

[TocTpoeHa 3aBHCHMOCTH MPUOBLIN MO ToJaM ACSITeIbHOCTH Tpennpustus. OnpenencHa
O’KHJIaeMast pUOBLIb JIS 8-T0 rojia AesATeIbHOCTH.

Ycemanoeume mpoiiku coomeemcmeuit mesxncdy nabopamu OAHHBIX MOHUMOPUHZA
oesamenvbHOCmu nPeonpuUAmuA.
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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
0. P(8)~74

Homep Tenedona cimyx0b1 Takcu B JJuMUTpOBrpaze cocTouT U3 5 uudp U HauMHAETCS C
uudpsr 6. KakoBa BeposiTHOCTh TOTO, YTO BCE MUGPHI ATOTO HOMEpa pa3Hbie?

Buibepeme npasunvnulii 6apuanm omeema.

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

Bpemsi oxumanust aBToOyca — ciydaiiHas BenuuMHa X, KOTOpas paBHOMEPHO
pacmpenenena Ha otpeske [0;4]. Bpems oxumganus aBTo0yca u3Mepsercsi B MUHYTaXx.

Yemanoeume coomeemcmeue mexncoy mamemamuueckumu — ORUCAHUAMU U
XapaKmepucmuKamu ciy4aiinoil 6enudunsl / Ciyuaiinozo npoyecca.

1 2 3 4

Onpu x <0; Ompu X <0;

M(X)=2 | F(x)= %an/IO<XS4; P2< X <3)= f(x)= %anO<xs4;

NP

lmpu X > 4. Ompu X > 4.




[110THOCTB BEPOSATHOCTH CIIy4aiiHOUW BEJIMYHHBI.

OyHKIUSA paclpeeeHus Cy4aiHON BEJIMYUHBI.

Cpennee Bpemst 0O’kuaHHus aBTOOyCa Ha OCTAaHOBKE.

BeposiTHOCTB TOTO, UTO BpeMs 03KHUJaHUsS aBTOOyca COCTABUT OT 2 J10 3 MUHYT.

T W >

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

—

n
th.

124----

Haitoume 3nauenue a, ucnojib3ysa u306pamenue cucmozpammal.

12. TlpoBeneHsl u3MepeHus pocta (B ¢M.) cirydaitHo oroOpansbix 100 cryaenToB. Pe3ynbraTs
IIPEJCTABIICHbI B TA0JIUIIE.

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 npedﬂo.)lceuu}z.

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

13. ITo naHHBIM HE3aBHCHMBIX PAaBHOTOYHBIX U3MEPECHUN MMOCTPOCH JOBEPUTEILHBIN HHTEPBA
3HAYEHUH HEKOTOPOH pu3ndeckoid BenmuuuHbl: 25,38 < X < 38,42.

Botnoanume 3aoanus.

1) Haiigute TOYHOCTH MOJTYYCHHOH OlleHKU A. Pe3ynbTar OKpyriuTe 10 AECThIX.
2) Haiimute cpenHee oOXHIaeMOe 3HAUCHHE @ CIy4allHOW BENMYUHBI. Pe3yipraT
OKPYIJIMTE JI0 IECATHIX.

14. /Inst rpynmnsl CTYJ€HTOB Ha OCHOBE OAJUIOB MO JUCIHUIUIMHAM «MeTolbl MaTeMaTH4eCKOn
00paboTKU AaHHBIX» U «DPUI0cOPUs BBIYUCICH BEIOOPOUHBIN KO3(D(DUIIMEHT KOppensuu
ITupcona: r = 0,78.

Buvibepeme sepuvie ymeepicoenus.

1) Mexay ycneBaeMOCThIO CTYIEHTOB IO YKa3aHHBIM JUCIMIUIMHAM CYIIECTBYET
MIOJIOKUTEbHAS CBA3b.

2) UYewm Bblme Oamn crygeHta 1o ¢miocoduu, TeM BbIIIE €ro Oal M0 MeToaam
MaTeMaTH4eCcKOi 00pabOTKH JTaHHBIX.

3) Cpsi3b MeXIy OaJUTaMU CTYJCHTOB 110 YKa3aHHBIM JUCIUIUTHHAM SIBJISETCS CIIa00ii.



15. IlpuBeaeH ¢parMeHT CBOJHON TaOIUIBI 00paOOTKH pe3yiabTaTOB OMpOca CTYJAEHTOB, B
KOTOPOM OHH OIEHUBAIM JIMYHOCTHBIC YEPTHI KaK NPUBIIEKATEIbHBIC. XapaKTCPUCTUKU
JUYHOCTH TIPEJCTABICHBI B TOPSJKE YOBIBAHHS YacTOThI BCTpedaeMocTu. IlpenenbHbie
omMOKY BEIOOPKY HalIeHBI 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 3HAUUMOCHU pAa3iuvuili ¢ Koauvecmee
6b100p06 xapakmepucmuk «Boneevie uepmul» u «Ycuouugeocms, mpyoosniooue.

OTBeTHI K HTOTOBOMY TeCTy

1. A-2,b-3,B-1.
2. 1)6;2)5; 3) nnarpamma Diinepa-BeHHa.
3. 1) ma; 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% pa3inure UMEeT MEeCTO; XapaKTepucTuky «BoseBbie yepThi»
BBIOHMPAIOT HaIle, 4eM «Y CUIYUBOCTh, TPYIOTIO0HE.

B koHIIe n3yueHust JUCUMITIMHBI TOABOAATCS UTOTM paObOThI CTY/IEHTOB Ha JICKIIUOHHBIX U
MPAKTUYECKHX 3aHATUAX ITyTEM CYMMHUPOBaHUA 0aJUIOB, HAOPAHHBIX B TEUCHHE CEMECTPA.
Kpurtepun onenuBanus 3HaHNH 00y4aOIIMXCS 110 AUCHHUILIMHE

Dopmuposanue 6AITLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYaAOUWUXCSL

Pabora
ITocemenune HUrorosas
ITocemenue Ha ..
CemecTtp N MIPAKTUICCKIX 3auér CyMMa
JIEKIIANA N MPAKTHICCKHIX
3aHATUI OaJUIOB
3aHATUAX
4 9%x1=9 15x1=15 212 64 300
Kpumepuu oyenusanus pabomol 06yuaowe2ocs no umo2am cemecmpa
Pesynbrar banner (3 3E)
«HE 3a4TEHO 0-150 6asuioB
«3a4TEHO» 151-300 6amoB

6. MeToanueckue yKazaHus 1Jis1 00y4alOMIMXCsl M0 OCBOCHHIO TN CHMILIMHBI

VYcnemHoe u3ydyeHue Kypca TpeOyeT OT 0oOydyaroIIMXCsl MOCEIIEHUs JEKIMH, aKTHBHOM
paboThl HAa TNPAKTUYECKUX 3aHATHUSX, BBIIOJHEHUS BceX Y4YEeOHBIX 3a/laHuil MpernojaBaTens,
O3HAaKOMJICHHsI C OCHOBHOM M JIOIIOJHUTEIBHOM JINTEPATypOil.

3anuch JeKnMu — oJHa U3 (OopM aKTHUBHOM CaMOCTOSATENbHOM paboThl 00ydaromuxcs,
TpeOyromiasi HaBbIKOB M YMEHHUS KPAaTKO, CXEMAaTUYHO, MTOCJIE0BATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIE TTOJIOKEHUS, BBIBOJIbI, 000011eHNs, (POPMYIUPOBKU. B KOHIIEe JEeKIMM MpernoaaBaTelib
ocTaBisieT Bpemsi (5 MHUHYT) JUIsi TOro, 4TOOBI OOydYaromuecs HMMENIH BO3MOXHOCTh 3aJ1aTh
YTOYHSIIOIIME BONPOCHl 10 H3ydyaeMOMY Marepuainy. M3-3a HEZOCTaTOYHOro KOJIMYECTBA
ayTUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YJIAeTCsl OCBETUTh B IOJHOM OO0bEME, IOITOMY
IIpenojaBaTeilb, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOIIPOCHI BBIHOCHUT Ha CaMOCTOSITENBHYIO
paboTy CTYy/IE€HTOB, PEKOMEHys Ty WIH UHYIO JuTepaTypy. Kpome 3Toro, Asis gydiiero oCBOSHUs
MaTepuaja M CUCTEMaTH3allMi 3HAHWH MO JUCHUIUIMHE, HEOOXOAUMO IOCTOSHHO pa30oHpaTh
MaTepuagbl JIEeKIUH MO KOHCHEKTaM M Y4yeOHbIM mocoOusM. B ciaydae HeobOxoaumocTu
o0pamiarbcs K NpenoaBaTesio 3a KOHCYIbTalueH.

IMoaroroBka Kk NpaKTHYECKUM 3aHATHSIM.

IIpyn moAroToBKEe K MPaKTUYECKUM 3aHATHSAM CTYAEHT JOJDKEH M3YyYUTh TEOPETHUECKUN
MaTepuai Mo TeMe 3aHsATHs (UCHOJIb30BaTh KOHCHEKT JIEKIUN, U3yYUTh OCHOBHYIO JIUTEpPATypy,
O3HAKOMHUTBCS C JIOTIOJIHUTENBHON JMTEpaTypoi, Mpu HEOOXOAMMOCTH JOIMOJHUTH KOHCIEKT,
Jienasi B HEM COOTBETCTBYIOIIME 3alMCH M3 Pa3IMYHBIX UCTOYHHKOB). B cimyuae 3arpynHeHwHi,
BO3HHUKAIOMIUX MPHU OCBOCHHWU TEOPETHMUYECKOTO MaTepuaia, CTYAEHTY clielyeT oOpaiiarbcs 3a
KOHCYyJbTalle K mpenogaBarento. Mnsg Ha KoHCynbTaluio, HEOOXOJUMO XOPOIIO MpPOAyMaTh
BOIMPOCHI, KOTOPbIE TPEOYIOT Pa3bICHEHMUS.




B Hagasle npakTUYECKOTrO 3aHATUS MPENoAaBaTelb 3HAKOMUT CTYACHTOB C TEMOH,
OIVIAIIAEeT IUIAH NPOBEACHMs 3aHATHUA, BBIAACT 3aJaHHs. B TedeHHMe OTBEJCHHOIO BPEMEHH Ha
BBITIOJIHEHUE PabOTHI CTYIEHT MOXET OOpaTUTHhCS K TMPENoJaBaTeNi0 3a KOHCYJIbTAlMEH WU
pa3bsCHEHUsIMHU. B KOHIle 3aHATHSA NPOBOAMTCS IPHUEM BBHINOJIHEHHBIX 3aJaHUi, coOeceJoBaHUE
CO CTYJEHTOM.

Pe3ynbTaThl BBINOIHEHUS IPAKTUYECKUX 3/IaHUH OLIEHUBAIOTCA B 0ajulaX, B COOTBETCTBUU
¢ 0ayNIbHO-PEHTUHIOBOM CUCTEMOM YHUBEPCUTETA.

Ils1aHbI IPAKTHYECKUX 3AHATHH

3ansamue 1-2. Uccneoosarnue MHONCECME U OMHOULCHULL
MaTtepuan 1t OCBOSHUS
1. Buabl MHOXECTB.
2. Onmnepanuu HaJa MHOXKECTBA U UX TpaduuecKasi HILTIOCTPAIIUS.
3. UwmcnoBple MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: AHATUTHYECKOE M TpaduyecKoe
MIpEeACTABJICHUE, U3MEPCHUE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: aHAJIUTHYECKOE U  TpadudecKkoe
MIpEACTABICHUE, U3MEPCHUE.
N3mepenne pacCTOsHUN 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 MaremMaTHYeCcKMX  MoOJeNei. JTambl NOCTPOCHHUS U HCCIENOBaHUS
MaTeMaTHYECKOW MOJEIIH.
2. UYwucnoBble TOCIENOBATEIbHOCTH KAk  JUCKPETHBIE  JIECKPUMNTHBHBIE  MOJEIU
JIeTePMUHUPOBAHHBIX MTPOIECCOB.
3. UwucnoBsie GYyHKIIUU KaK HEMPEPHIBHBIE NECKPUNTHBHBIC MOJIEIH JETEPMUHHUPOBAHHBIX
MIPOIIECCOB.
CaoiicTBa nocae10BaTeIbHOCTEN U QYHKIIUH KaK XapaKTEPUCTHKHU MPOIIECCOB.
OnHomapaMeTpuyecKre ONTHMH3aMOHHBIE MaTEMATHIECKHE MOJIENH, TOCTPOSHHBIE Ha
ocHOBe (YHKIUH U UccienyeMble cpecTBamMu auddepeHInanbHOr0 HCUUCICHHUS.
6. Anmpoxcumarus 3aBucuMocTeil. (MeTo1 HanMEHBIINX KBA/IPaTOB).
7. TloctpoeHue (GYHKIIMOHATHHOW 3aBUCHMOCTH TIO BBIOOPOUYHBIM JaHHBIM METOJOM
HAaUMEHBIIINX KBaJIPATOB.

o ks

3ansmue 5-6. Ilocmpoenue cmoxacmuueckux MamemMamuyeckux Mooenel 3a8ucumocmett
senuvun. Dnekmponuvie mabnuyvl EXcel kax uncmpymenm mamemamuueckou obpabomku
ungopmayuu
Marepwuain Ji11 OCBOCHUS

1. BeposTHOCTh CIy4alHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €ro HAaCTYIUICHHS.
PaznudHble MOAX0/IbI K OMPEIEICHUIO BEPOSITHOCTH CITy4aiiHOTO COOBITHS.
Cxema KOHEYHOT'0 YHCIIa PABHOBO3MOYKHBIX UCXOJIOB.
Cxema OeCKOHEYHOTO YKC/Ia PABHOBO3MOYKHBIX HCXOI0B.
MoiennpoBaHue TUCKPETHBIX CITyYaiHBIX BETHUNH.
MoaenupoBaHre PaBHOMEPHBIX HEMPEPBIBHBIX CAyYalHBIX BETUUHH.
HccnenoBanre HENPEPBIBHBIX CIyYallHBIX BEJIUYMH HAa OCHOBE TI'paduuecKoro
NPECTaBACHUS IUIOTHOCTH BEPOSTHOCTH.

okl



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

1.
2.
3.

4.
5

6.
7.

BapuanuoHHbIE psAbl U X BUJBL.

[IpexncraBnenne BaprualMoOHHOTO psia cpeacTeamu Excel.

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

CpenHue BeIMUMHBI BApUALIMOHHOIO psAJa: cpeliHss (BBIOOpOUHas), MeiaHa, MoJa.
[lokazarenn Bapualuy BapUallMOHHOIO psAJia: pa3Max BapbUpPOBaHMsS, IUCIEPCHUS,
cpelHee KBapaTUYHOEe OTKJIOHEHHE.

Cratuctnueckoe oueHuBaHue. TOUHOCTh U HAaJIE)KHOCTh OLIEHKH.

ToueuHble 1 NHTEPBAIBHBIE OLICHKU IIapaMETPOB I'€HEPAIbHON COBOKYITHOCTH.

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

Marepuain Juisi OCBOCHUS

1.
2.

3.

4.
S.
8

OyHKIMOHANbHAS, CTATUCTUYECKAS M KOPPEISILMOHHAS 3aBUCIMOCTb.

KoppensiuonHast cBsA3p MEXAY BETUUYMHAMH U €€ TMOKa3aTenu (Cuiia, HampaBJICHHE,
HaJEXKHOCTD).

Koadduument xoppensimu Kak MoOKa3aTeldb TECHOTHI M HAlpaBJICHUS CBS3U, €ro0
CBOMCTBA.

Bri6opounsiii k03¢ dunment panrosoii koppensunu Crupmena / Kenpana.
Bri6opounslii ko durment koppensuun [Iupcona.

[TocTpoeHune npsMON IMHUYU APHOU PETPECCUM.

3anamue 10-11. [lpoeepxa cmamucmuueckux ecunomes. Henapamempuueckue Kpumepuu.
Onexmponnvle madauysl Excel kax uncmpymenm mamemamuueckou obpabomku ungpopmayuu
Marepuan 11 OCBOCHUS

oakrwdE

3anamue

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPHUPYIOILasl TUIIOTE3bI.
CratuctTudeckuil KpuTepuil. Y poBeHb 3HAYMMOCTH M MOIIIHOCTh KPUTEPUSI.
Omu6Ku nepBoro ¥ BTOPOro poja.

Kputnueckast 061acth 1 00J1aCTh IPUHATUS TUIIOTE3BL.
Hemnapamerpuyeckue KpUuTepuu CpaBHEHUN.

Hemnapamerpudeckne KpuTepuun Coraacusi.

12-13. Ilpogepxa cmamucmuyeckux eunomes. Ilapamempuyeckue Kpumepuu.

Onexmponnvle madauysl Excel kax uncmpymenm mamemamuueckou obpabomku ungpopmayuu
Marepuan 11 0CBOCHUS

1.

2.

IIpoBepka rUMoTe3 O paBEHCTBE 3HAYEHHI MapaMEeTpOB paclpeieNeHHil: CpaBHEHUE
CpeIHUX 3HAUCHUH JIBYX T'CHEPATBHBIX COBOKYITHOCTEH IMPU U3BECTHBIX JAUCIICPCHSIX.
IIpoBepka rumoTe3 O paBEHCTBE 3HAYCHHI MapaMEeTPOB paclpeieNieHUil: CpaBHEHUE
CpeIHUX 3HAYCHUU JIBYX I'€HEPATbHBIX COBOKYITHOCTEH NMPU HEW3BECTHBIX, HO PaBHBIX
aUcTepcusix (He3aBUCUMBIE BBIOOPKH).

[TpoBepka THIOTE3 O paBEHCTBE 3HAYCHWH MapaMeTPOB pPACIpEIEICHUI: CpaBHEHHE
JUCTIEPCUI IBYX T€HEPATbHBIX COBOKYITHOCTEH.

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

s3anamue)

I1naH npoBeaeHUS

OTYETHI

U KOJUICKTUBHBIE OOCYXJCHHS TIO BBINOJTHEHUIO (BO3MOXEH (opmaT ydeOHOM

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. Teopusi BeposiITHOCTEH, MaTeMaTHYecKas CTaTUCTHKA, MaTeMaTHUYeCKOe
nporpaMMHUpOBaHue [DNEKTpOHHBIA pecypc]|: yueOHoe mocobue / W.B. benbko,
.M. Mopo3sosa, E.A. Kpumtannosuu. — Munck: Hosoe 3nanue; M.: UHOPA-M, 2016. —
299 c. URL.: https://znanium.com/catalog/product/542521

BBenenue B MaTeMaTH4ecKoe MOJICTIMpOBaHUE [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue
/ 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 HaMpaBieHUN [DIEeKTPOHHBIN pecypc] : yuebHoe mocobue / I[1.B. I'pec. —
M.: Jloroc, 2013. — 288 ¢. URL: http://biblioclub.ru/index.php?page=book&id=233778

JlonoTHUTEIbHASI JIUTEPaTypa

1.

AxTsiMoB A.M. Marematuka 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

Ko63ape A.M. IlpuknagHas maremaTHuyecKkas CTaTUCTHKa [DJEKTpOHHBIA pecypc] : M.:
dusmaTiuT, 2012. - 816 C. URL:
http://biblioclub.ru/index.php?page=book_red&id=82617

MareMatuueckrie METOJIbl B MEAAaroruyeckux ucciaegaoBanusx : yued. mocoodue / C. U.
Ocwumnosa, C. M. byrakosa, T. I'. lynunen, T. b. Illaunnosa. - Kpacuosipck : Cub. denep.
yH-T, 2012. — 264c. URL: https://znanium.com/catalog/product/442057

IIporpamMmmMHbIe NPOAYKTHI

Eall el

Microsoft Office Word
Microsoft Office Excel
Microsoft Office Power Point
GeoGebra Classic
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JIucr cornacoBanmns paboyeil mporpaMMel
yueOHOH AMCUMIUIHHB
Hanpasaenne noarorosku: 44.03.05 Ienaroruveckoe obpasosanue
Mpoduas: Pycexnii szbik. JInreparypa
PaGouas nporpamma MeToabl MaTeMaTHYeCKOH 00paboTKH JaHHBIX
Cocrasurens: 0.B. Makeesa — Yassnosek: Yal'llV, 2023,

[MporpaMma cocTaBleHa ¢ Y4eToM (eaepanbHOro rocyaapcTBeHHOro
ofpasoBaTeNbHOrO  CTaBjapra Beicmiero o0pasoBadusi 10 HANPABICHHIO
noaroToBki  44.03.05 Ilenarormueckoe oGpasoBanne (¢ ABYMs NpOQHIAMH
NOAroTOBKH), poduiib noAroToBkH «Pycckuii A3bIK. JluTeparypay YTBEPKIAEHHOIO
MuHHCTEpCTBOM 00pa30BaHua H HayKH POCCHHACKOH ®denepaiuu, 1 B COOTBETCTBUH
¢ y4eOHBIM MJIaHOM.

CocraBuTenu o W 0.B. Makeesa (NOAINCH)

PaGouas mporpamma y4eOHOH AHCUMIUIMEEL (MPaKTHKH) ono0peHa Ha 3acelaHiy
Kadespsl BeICIIEH MaTeMaTHKH "23" mas 2023r., npoTOKON Ne 10
3asenyrouuii kadeapoi
WU.B. Cronsposa 239523
/Lun*/'mo pacungposxa nodanci dama
PaGouaa mnporpamma YyueOHON JAHCHHILTHHBI (npakTHKM) corjacoBaHa ¢
oubimorexoi

Cotpyaunk 6ubmnorex
JUaS 10.5. Mapcakosa 14.05 24
uw& nodnuce pacuudyroxa noucK dama

[MporpaMma paccMOTpeHa ¥ ofo0pena Ha 3acelaHHH YUEHOTO COBETA HCTOPHKO-
unonornyeckoro daxynsrera” 23 " _duty 2023 r., npoTokos Ne ¢
[Ipeacenaresib yHYEHOTO COBETA M puKO-(hHIoTOrHyeckoro daxynsrera

z \2;2 A V72 el
(_,//.vw-:p‘ RO pacupposka nodnucy dama
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