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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOSATHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAUUMOCTb, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUITOKECHHUM, TaK U
UX poJii B 00pa3oBaHWU, HEOOXOAMMOM KaXKIOMYy 4YeloBeKy. Bospacraer umcio
npodeccuii, mpu oBIaICHUH KOTOPHIMH TpeOyeTcst Xopolas 6a30Basi MOJArOTOBKA B
00JIaCTH BEPOSATHOCTU M CTATUCTHUKH, TaKasl MOJATOTOBKA Ba)KHA JJIS MPOJIOJKEHUS
o0pa3oBaHus U JIs YCIIEIHOM NMpodhecCHOHANBHONU Kapbephl.

Kaxxapiit yenoBek MOCTOSTHHO MPUHUMAET PELICHUs] HA OCHOBE UMEIOIINUXCS Y
HEro JaHHBIX. A Uit 000CHOBAHHOTO MPUHSTHUS PEUICHUS B YCIOBUSX HEAOCTaTKa
WK U30bITKa UHPOPMALIUU HEOOXOJMMO B TOM YHCIIE XOPOUIOo c(HOpPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIUICHHE.

NMeHHO T1O3TOMY OCTpO BCTaja HEOOXOIUMOCTh chopMHpOBaTh Yy
oOydaromuxcst pyHKIHOHAIBHYIO TPAMOTHOCTb, BKIIFOUYAIOIIYIO B ce€0s1 B KauecTBe
HEOTHEMJIEMOM  COCTaBISIONIEH  yYMEHHE  BOCHPUHHMATh U KPUTHUECKU
aHAJIM3UPOBATh MH(OPMALIMIO, IPEJCTABICHHYIO B Pa3IMYHbIX (OopMax, IOHUMATh
BEPOATHOCTHBIN XapakTep MHOTUX pEalbHbIX IPOLECCOB U 3aBUCUMOCTEM,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMHU MPUHIIUTIAMHU cOOpa, aHaIn3a
OpPEICTaBICHUS JaHHBIX M3 Pa3IMYHBIX cep *KU3HU oOLIecTBa M TrocyAapcTBa
npuodmaer oOydarolmuxcss K OOIIEeCTBEHHBIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBAE€T HABBIKM OpraHM3alMM Irepedopa M mojcuéra yucia
BapHaHTOB, B TOM YHKCJI€ B MPUKJIAJHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMHU T€OPUU
rpadoB co3AaET MaTeMaTUYeCKuil GPyHIAAMEHT JJi1 (POPMUPOBAHUS KOMIIETEHIUH B
obnactu mHbOpMATUKU M MUGPOBBIX TexHONOTHH. [IpyU M3ydyeHUU CTATUCTHKU U
BEPOATHOCTH OOOTall[alOTCs MpPEICTaBICHUs OO0y4yaroUMXcs O COBPEMEHHOU
KapTUHE MHpa W METOJaX €ro MCCIeJOBaHHsA, (POpMHUpYyeTCs MOHUMAHUE pPOJH
CTaTHCTUKH KaK UCTOYHUKA COI[MAIBHO 3HAYMMOUN MHGOPMAIIUU 1 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBUM C JaHHBIMU LIETSIMU B CTPYKTYpPE IPOrpaMMbl yueOHOIo Kypca
«BeposTHOCT M CTAaTUCTHUKa» OCHOBHOTO oOHIero oOpa3oBaHUsS BbIAEICHBI
CIEIyIOIINe CoJepKaTeNbHO-MeToAnueckue uHuu: «lIpeacraBneHue MaHHBIX U
omucareibHasl CTAaTUCTUKa», «BeposTHOCTH», «DmeMeHTh KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadoB.

Copepxanue nuHuu «lIpeacraBieHue NaHHBIX M OMHMCATEIbHAs CTaTUCTHKA
CITIY>KUT OCHOBOH JJ1 (pOpMUPOBaHUS HABBIKOB PaOOTHI ¢ MH(MOpMAIUEH: OT YTCHUS
¥ UHTepIpeTanud WHOOPMAaIUY, MPEICTABICHHON B TaONHIaX, HA AMarpaMMax U
rpadukax, A0 cOopa, MPEACTaBICHUS W aHajlu3a JAHHBIX C MCIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTUK CPEeIHUX U paccenBaHus. PaboTras ¢ JaHHBIMH,
oOydaromuecsi y4yaTcsl CUMTHIBATh M MHTEPHPETUPOBATH JAaHHBIC, BBIIBUTATD,
apryMEHTHPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUTIOTE3HI,



Pa3MBIIUIATh Haa (DaKTOpaMH, BBI3BIBAIOIIUMH HW3MEHUYMBOCTb, U OIIEHUBATH HX
BJIMSIHHE HA pPaCCMaTpUBAEMbIE€ BEIMYMHBI U ITPOLIECCHI.

MHTYNTHBHOE NpENCTABIEHUE O CIy4aMHOM W3MEHYHMBOCTH, HMCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHJICHIMI CTAHOBUTCA MOTUBHUPYIOIIEH OCHOBOM s
WU3YUYCHHS] TEOPUHM BEPOATHOCTEN. bonbloe 3HAaYEHWE HMEIOT MPAKTHYECKHE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIEIISIMHU.

[loHsiTHE BEPOSATHOCTH BBOAUTCS KaK Mepa MPaBIONOI00Ms CIy4alHOTO
coObitus. Ilpu wm3yueHum yueOHOro Kypca OOydYaroluecs 3HAKOMSTCS C
MPOCTENIIIMMHU METOAAaMU BBIYMCIIEHUSI BEPOSITHOCTEN B CIIyYalHBIX KCIIEPUMEHTAX
C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIOIIMMHU CTaBUTh U pemiaTh Oosiee CIOXKHBIE 3afaud. B yueOHBIN Kypc
BXOJST HayallbHbIE MPEJCTABICHUS O CIYYalHBIX BEIMYMHAX M HX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHO>KE€CTBAMU U OCHOBHBIMHU ONEPAMUSMU HAJl MHOXKECTBAMH, PACCMATPUBAIOTCS
IpUMEpPbl MPUMEHEHHUs JJIA PELICHUs 3a]ad, a TaKKe HCIOJb30BAHMS B APYTHX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 knaccax uzyuaercs y4eOHbI Kypc «BeposTHOCTh M cTaTUCTHKa», B
KOTOPBIN BXOJAT pa3aensbl: «[IpeacraBiieHne TaHHBIX U ONUCATENbHAS CTATUCTUKAY,
«BeposTHOCTEY, «D1eMEHTbl KOMOMHATOPUKNY, «BBeieHne B TEOpUIO rpadoBy.

Ha uzydenue yueOHoro kypca «BeposTHOCTh U cTaTucTUKa» OTBOAUTCS 102
yaca: B 7 kitacce — 34 gaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B Heemio),
B 9 knacce — 34 gaca (1 gac B HezemIO).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BUAE TAOIUIl, AUarpaMm, rpaduKoB. 3allOTHCHHE
Ta0NWI, YTEHHE W TIOCTPOEHHE auarpamMM (CTOJOMKOBBIX (CTONOYATBHIX) W
KpyroBbIX). UteHue rpadukoB peanbHbIX mpolieccoB. M3Bneyenne nudopmaium us3
JMarpaMM U TaOJIMII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbBIX.

OmnucarenpHasi CTaTUCTUKA: cpenHee apupMeTHdyeckoe, MeAHMaHa, pa3Max,
HanOoJIbIlIee W HAaWMEHBINIEe 3HAYCHHMs Habopa YHCIOBBIX MaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHbIN SKCIIEpUMEHT (OMBIT) M clydailHoe coObiTue. BeposiTHOCTH U
yacToTa. Posib MaoBEpOSATHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUH B MPUPOJIE U
B 001IecTBe. MOHETa U UrpasibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. CreneHp BepumMHbl. Yucno pédep w1 cymmapHas
creneHb BepunH. [IpencraBnenue o cBszHoctu rpada. llenu u nukiel. [lytu B
rpadax. O6xon rpada (ditsepoB myTh). IlpencraBienre o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KJIACC

[IpencraBneHne TaHHBIX B BUAE TaOIML], TUarpamMmm, rpa)uKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXKECTBO. Omnepanuu Hax
MHO’KeCTBaMu: 00bEIMHEHNE, IepeceueHue, JonoaHenue. CBoiicTBa onepanuil Haj
MHOXXECTBAMHU:  [EPEMECTUTEIBHOE,  COYETAaTEIbHOE,  PaCHPEACIIUTEIBHOE,
BKIIOUeHUs. lcnonb3oBaHue TrpapuyecKkoro MpeACTaBICHUS MHOXKECTB IS
OMMCAHMSI PEATbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

W3mepenne paccenBaHusl JaHHBIX. Jucrepcuss U CTaHAAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OnemeHTapHble COOBITUA ciay4ailHOoro ombiTa. CiydaliHble  COOBITHSL.
BepositHocT  coObITUiA. OnNBITBL  C  PAaBHOBO3MOXKHBIMH  3JIEMEHTApPHBIMU
coObITusIMU. CirydaiiHbli BEIOOp. CBSI3b MEXy MaJOBEPOSTHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa IE€pPEBBEB: €AUHCTBEHHOCTH ITyTH, CYLLIECTBOBAHUE BUCIYEN
BEPILMHBI, CBA3b MEXKY YMCIOM BEPIIMH U YUCIIOM pédep. IIpaBuino yMHOXKEHHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxueie coObiTHs. [uarpamma Oiinepa. OObeAUHEHHE WU
nepeceyeHne  coObiTuil. HecoBmecTHble  coObiTusi. @DopMyna  CIIOXKEHHUA
BEPOSITHOCTEW. YCIIOBHas BeEPOSTHOCTh. IIpaBuio ymHoxkeHus. HeszaBucumeblie
coOriTus. [IpencraBienue skcriepuMenTa B Buje nepena. Pemenue 3a1au Ha



HaXO0XKIACHUC BGpOHTHOCTCﬁ C IOMOHIBIO ACPCBa cnyqaﬁﬂoro 9KCIICPUMCHTA,

nurarpamm Jitepa.
9 KJIACC

[IpencraBinenne JaHHBIX B BUAe TaOdMl, JuarpamMm, rpaduKoOB,
UHTEpIIpeTalys JaHHbIX. UTeHHe u mocTpoeHue Tabaul], Juarpamm, rpaukoB MO
peaNbHBIM JAHHBIM.

[lepectanoBku u (akropuan. CodyeTaHuss ¥ YUCIO codeTaHUd. TpeyronbHUK
[Tackains. Pemenre 3a1a4 ¢ MCHOJIb30BAaHUEM KOMOMHATOPUKH.

['eomeTrprueckass BeposTHOCTh. CiydallHbI BBIOOp TOYKM U3 (QUIYyphl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TyT'H OKPY>KHOCTH.

Hcnertanue. Ycnex u Heynaya. Cepust HCIIBITaHUN 10 iepBoro ycnexa. Cepus
ucnbeiTanuii bepHyum. BeposarHocTu coObITHII B cepun UcTibITaHUN bepHyu.

CrnydaiiHas BeJIMUYMHA W PACIPEIEIICHHE BEPOSATHOCTEN. Maremarnueckoe
oxuJgaHue U jaucnepcusd. Ilpumepsl  MareMaTHyecKoro  OXHIAHMS — Kak
TEOPETUYECKOIO CPENHEr0 3HA4YeHUs BEIMYMHBL. MareMaThyecKoe OXHUIaHWE U
JUCIIEPCHSI CITyYaHOW BEJIMYHUHBI «YHCIIO YCIIEX0B B CEPUM UCIBITAHUN bepHyum.

[Tonarue o 3akoHe OOJBIIUX yucelsl. M3mepeHue BEeposITHOCTEN ¢ MOMOIIBIO
4yacToT. Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHA NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTB M CTaTUCTUKA» XapAKTEPU3YFOTCH:

1) maTpuoTHYEeCKOe BOCTIMTAHUE:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY UM  HACTOSIEMY POCCUHUCKOMU
MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K IOCTUKEHHSIM POCCUMCKUX MATEMaTUKOB
M POCCHICKOM MaTeMaTUYE€CKOW IIKOJbI, K WCHOJb30BAHUIO 3TUX JIOCTHXKEHUU B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCcKoe M TIyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaklaHWHA U pean3allid ero
nmpaB, TMPEACTABICHHEM O MAaTeMAaTHYeCKMX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp TPpaKJaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX



C NPAKTUYECKMM IPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAaHUEM BaKHOCTU
MOPaIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTIO;

3) TpyaoBoe BoCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHWH MPAKTUYECKHUX 3a]ad
MaTEMaTUYeCKOM HAIMPABIEHHOCTH, OCO3HAHUEM BaXXKHOCTM MATEMaTHYECKOIrO
oOpa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU JJI YCHEIIHOW HpodeccHOoHANbHOU
NESATEIbBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUHM, OCO3HaHHBIM BBIOOPOM H
MOCTPOCHHUEM MHIUBUIYaJbHOW TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAIIBHOMY M  3CTETHYECKOMY  BOCHPUSTHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/lad, PELICHUM, pacCyKICHHUM, YMEHHIO BUAETbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHUS:

OpUEHTAlME B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIIOBEKA, MPUPOABI U
o0miecTBa, NOHMMAaHHEM MaTEeMAaTHMYECKOM HayKh Kak cdepbl YeloBeYeCKOu
NeSATEIbHOCTH, 3TANoB €€ pa3BUTUS U 3HAUYMMOCTH JJIs Pa3BUTHUS LIMBUIM3ALUU,
OBJIAJICHUEM SI3IKOM MATEMAaTUKH U MaTEMaTHYECKON KyJbTYypOH Kak CpelCTBOM
NO3HAHUS MUpA, OBJIAJECHUEM MPOCTEHIIMMU HaBBIKAMHU HCCIIEI0BATENbCKON
NeSITEIbHOCTH;

6) ¢usmyeckoe BocnuTaHuHe, (POPMHPOBAHWE KYJILTYPbl 3/10POBbSI H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO TPUMEHATh MAaTeMAaTHYECKHE 3HAaHUA B HHTEpPECax CBOETO
3I0pOBBSl, BEACHHUS  3J0pOBOro  oOpa3a JKW3HM  (3I0pOBOE  IHTaHUE,
cOaaHCUPOBAaHHBIM PEXHUM 3aHATHM M OTAbIXA, peryispHas (¢uznueckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABbIKA PEIIEKCUU, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa IPyroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMEl Ha IPUMEHEHUE MaTeMAaTUYeCKUX 3HAHUM JUIsl pelIeHUs 3a/1ay B
001acTH COXPaHHOCTH OKPY>KaoIEe! Cpelibl, MIIaHUPOBAHUS MOCTYNKOB U OLEHKU
MX BO3MOJKHBIX MOCJEICTBUM ISl OKPY’KAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00aIBHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHuUs;

8) amanTanusi K M3MEHSIIOIUMCS YCJOBHUSIM COIUAJLHOI W NMPUPOTHO¥
cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEAENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTHCS y APYTUX JOJIeH, TPUOOPETaTh B COBMECTHOM I€ATEIbHOCTH HOBBIE
3HaHWs, HABBIKK U KOMIIETEHIINH U3 OMBITA APYTHUX;



HEOOXOIUMOCTBI0O B (OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIE
dbopMyaHpOBaTh UIEH, TOHATHS, TUIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HABaThb JEPUIMTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBAaTh  CTPECCOBYIO  CHUTyalMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIMMNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble peleHus] W JeHCTBHs, (OpMYIHpPOBaTh M OICHHWBATH PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble Joruyeckue aeiicTBUA:

+  BBISBIATh M XapaKTEpU30BaTh CYIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYJIUPOBATH
ONpENENICHUs]  TMOHSTUH, YCTAaHABIMBATh  CYUIECTBEHHBIM  IPU3HAK
KJaccu(uKanuu, OCHOBaHUA Il OOOOIEHWS W CpaBHEHUS, KPUTEPUH
POBOJMMOTO aHAJIN3a;

+ BOCHpUHUMATH, (GOPMYJIHPOBATH U  MNPEOOPaA30OBBIBATH  CYKICHUS:
YTBEPJIUTEIbHbBIE W OTpHUIATEIbHbIC, €IWHUYHBIEC, YacCTHbIE U OOIIueE,
YCJIOBHBIE;

+  BBISBISATh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOIIOJEHUSIX U YTBEPXKJCHUSIX, MpeiaraTh KpUTCPUU
JUIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUMI;

+ JleNlaTb BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

+  pa3dupaTh JOKA3aTEIIbCTBA MATEMAaTUUYECKUX YTBEPXKICHHUU (MpSIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJILHO HECJIOKHBIE JOKa3aTeIhCTBa
MaTreMaTU4ecKuxX (DaKTOB, BBICTpauMBaTh apPryMEHTALUI0, TPUBOJUTH
MIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS;

«  BbIOMpaTh CHOCOO pelleHus Y4yeOHOW 3ajgauu (CpaBHMBATh HECKOJIBKO
BApPUAHTOB PpEIICHUS, BbIOMpaTh HauOoiee MOAXOMAUUMNA ¢ YYETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaeaoBarejbCKHe 1eHCTBUA.

+  HCHOJIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUA,

dbopmMVIMDOBAaTH BOMDOCKL. (DUKCUDVIOIIHNE MDOTUBODEYHUE. MDOOJIEMYV.



OPOBOJUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHNUE MO YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSTENLHO (OPMYIMPOBATH OOOOIICHNUS M BBIBOJBI MO PE3yIbTaTaM
MIPOBEIEHHOIO HAOIMIOAEHUS, HMCCIEIOBAaHUA, OLICHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TaKKe BBIIBUTATH
MIPEIOJIOKEHUSI O €TO PAa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh W M30BITOYHOCTH HH(MOpPMALUU, JaHHBIX,
HEOOXOUMBIX JIJIsl pELIEHMS 3a/1a4U;

BbIOMpaTh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MIPENICTABICHHUS,

BBIOMpATh (OpMy MpeAcCTaBiICHUS HHPOPMALMH W WUIIOCTPUPOBATH
peliaeMble 3aJaud  CXEMaMHd, JuarpaMMmMamMu, HWHOM Tpadukod U HX
KOMOMHAIIMSIMU;

OLICHHMBATh HAJA&KHOCTh MH(GOPMALUU IO KPUTEPUSAM, MPEII0KEHHBIM
YUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIPUHUMATh U (pOPMYJIMPOBATH CYXACHUS B COOTBETCTBUHU C YCIOBUSIMU U
LEeJIIMU OOIIEHHUS, SICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN pE3yJIbTaT;

B X0l 00CYXJE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX AA€MOU TEMBI,
npoOJieMbl, perraeMoi 3aJauu, BbICKa3bIBaTh W], HAlleJIEHHbIE HA MOUCK
pELIeHMs], CONIOCTABIIATh CBOU CYKIEHUS C CYKICHHUSIMH IPYTUX YYACTHUKOB
uanora, OOHapyXMBaTh pazjiMuMe M CXOJICTBO MO3UIIUNA, B KOPPEKTHOM
dbopme hopmMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

IPENCTABIATh PE3YJIbTaThl PEIICHUS 3aa4d, SKCIEPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CAMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHUS C YUETOM 3a/1a4
NpPE3eHTALUN U 0COOEHHOCTEN ayIUTOPUH;

MMOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW U UHAUBUIY AJIbHON
pabOThI IPU PEIICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

IIPUHUMATh LI€JIb COBMECTHOW JESITEIBHOCTH, IJIAHUPOBATh OPTaHU3ALMIO
COBMECTHON paboThl, pacmpenensiTb BUAbl padoOT, JOrOBapUBATHCA,
00CYXKIaTh MPOIIECC U PE3yabTaT padOThl, 0000IIaTh MHEHUS] HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B IPyNIoBbIX (opMax padoThl (00CykaeHHs, 0OMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh pabOThI



U KOOPAMHHUPOBATH CBOM JEUCTBUSA C JAPYTMMU WIEHAMU KOMAaHJbI,
OIICHMBATh KAadye€CTBO CBOETO BKJIa/Ja B OOIUNA MNPOAYKT MO KPUTEPUSM,
c(hOpMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBHS.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusanus:

+  CaMOCTOSITEJIBHO COCTABJIATH IUIAH, aJTOPUTM PpEUIEHMs 3aJaud (MJIU €ro
4acTh), BbIOMpaTh CMOCOO0 pElIeHHs ¢ y4ETOM HMEIOIIMXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpOBaTb M KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOI MH(OPMAIIUH.

CaMOKOHTPOJIb, JMOLMOHAIBHBIN HHTEJICKT:

+  BIQJETh COCOOaMU CaMOIPOBEPKHU, CAMOKOHTPOJIS MpoOIiecca U pe3yJipTaTa

pelIeHns: MaTeMaTUYEeCKOM 3aauH;

* NpCABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTDH IIPHU PCIICHUHU 3aa4HU,
BHOCHTBL KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'II)CTB,
HaﬁHCHHBIX OIHI/I6OK, BBIAABJICHHBIX pr,ZIHOCTef/’I;

* OHOCHHUBATHL COOTBCTCTBUC PC3YyJIbTAaTa ACATCIIbBHOCTHU IOCTaBJICHHOM ocian u
YCJIIOBHUSM, OOBSICHSTH NPpUYUHBI JOCTHIKCHUS HIIM HCAOCTHIXXKCHHA LCIIN,

HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy oOydyenus B 7 kJjacce OOYyYalOIIMICA MOJYYUT CIEAYIOUINE
IPEIMETHBIE PE3YJIbTATHI:

Uutath wuHpOpMaNNIO, MPEACTAaBICHHYIO B TalOJauIax, Ha JaAuarpammax,
OpEJICTaBIsATh JaHHbIE B BUAE TaOJMUI], CTPOUTHh JUarpammbl (CTOJIOMKOBBIE
(cTosiOuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnucelBaTh W MHTEPIPETHPOBATH  PEAIBHBIE  YHWCIOBBIE  JAHHBIE,
MpE/ICTaBJICHHbIC B TAOJINIIAX, HA TUarpamMMmax, rpapukax.

Hcnonb30BaTh I ONWCAHMS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHUKU:
cpenHee apupMeTHyeckoe, MeauaHa, HauOoJbllee W HaWMMEHbIIee 3HAYEHUS,
pa3max.

HNmers mnpencraBieHUE O CIyYalHOW WM3MEHYMBOCTHM Ha IIpUMeEpax ILIEH,
bu3NYeCKUX BEIWYUH, aHTPOIOMETPUUYECKUX IaHHBIX, UMETh MPEJCTaBICHHUE O
CTaTUCTUYECKOU YCTOMYNBOCTH.

(v
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W3Bnekatb u npeoOpa3oBbIBaTh HHPOPMALUIO, NPEICTABICHHYIO B BUJE
TabJIUL, AUarpamMm, rpauKoB, IPEACTaBIATh JaHHbIE B BUJE TaOIUL], AUATPAMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C MOMOUIBIO CTAaTUCTHYECKUX IOKAa3aTeNeh: CPeIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHHE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOThI COOBITHI, B TOM YHUCIIE IO
pe3ynbTataM U3MEpEeHU U HaOII0AeHU.

HaxoauTbh BEpOATHOCTH CIIy4aillHBIX COOBITHI B OIBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B OINbBITaX C PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaguueckue MOJENH: AEPEBO CIy4YailHOIO 3KCIEpUMEHTa,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATUSMU: MHOYKECTBO, IOJIMHOKECTBO, BBIITOIHATH OIEPALIMU
HaJ] MHOXECTBaMH: OOBEIWHEHHE, IEepeceyeHue, JIONOJHEHUE, MEePEeUUCISITh
AJIEMEHTHI MHOXKECTB, IPUMEHATh CBOWCTBA MHOXKECTB.

Hcnonp3oBatk rpadguueckoe MpeicTaBIeHUEe MHOKECTB U CBSA3EH MEKy HUMU
JUISL OIMCAHUSA MPOLIECCOB U SIBJICHUN, B TOM YMCJIE IIPU PELICHUHN 33134 U3 IPYyTIUX
y4eOHBIX MPEAMETOB U KypPCOB.

K koniy oOydyenus B 9 kJjacce o0OyYaroIMIiCS MOJYYUT CIEAYIOUINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekats ¥ mpeoOpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbBIX
MCTOYHHUKAX B BUJE TAOJIHILI, JuarpaMm, rpaMkoB, MPEACTABIATh JaHHBIE B BHJIE
Ta0JIHILL, JTUarpaMm, rpauKoB.

PemaTe 3agaud OpraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TaAKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPaBUI U METO/IOB.

Hcnonp30BaTh ONMMCATENBHBIE XAPAKTEPUCTUKHU JUII MACCHUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHNs U MEPBI PACCENBAHUS.

HaxonuTh 4acToThl 3HAYEHUH W YaCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHHUM U HAOIIOICHUT.

HaxoauTb BEpOSITHOCTH CIy4ailHbIX COOBITHM B M3yYEHHBIX OIBITaX, B TOM
YKClie B OMNBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpHUAX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUNM bepHyun.

NmMeTp mnpeAcTaBiIe€HHE O CIOy4YalHOW BEIMYMHE U O PACHPEACIICHUH
BEPOSITHOCTEN.

WmeTp mpencraBieHHE O 3aKOHE OOJBIIMX YKCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4YaillHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIHMX YHCEN B
IpPUPOIEC U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

Koaun4ecTBO 4acoB DJIeKTPOHHbIE
ndpoBLIe
HanmeHnoBaHue pa3ae/ioB U TeM (unpp )
Ne i/ Koutpoabusie | IpakTuyeckme | 00pasoBaTe/bHble
NMpOrpamMmbl Bcero
padoThbI padoThI pecypcbl
[IpencraBiaeHue TaHHBIX 7 2 bubimoreka IIOK
https://m.edsoo.ru/7f415fdc
OnucarenpHas CTATUCTUKA 8 1 1 bubimoreka IIOK
https://m.edsoo.ru/7f415fdc
CryuaitHasi ©3MEHYHUBOCTb 6 1 1 but6mmoreka [IOK
https://m.edsoo.ru/7f415fdc
BBenenue B Teopuro rpagos 4 but6mmoreka [IOK
https://m.edsoo.ru/7f415fdc
BeposiTHOCTB M yacToTa City4aitHOTO 4 1 Bu6imorexa LIOK
COOBITHS https://m.edsoo.ru/7f415fdc
O06o001Eenue, cucTeMaTU3ays 3HaHUI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJnuecTBO YacoB DJIeKTPOHHbIE
ndpoBLIe
HaumeHoBaHue pa3iesioB U TeM (unpp )
Ne i/ Kontpoabnubie | IpakTuyeckue | 00pa3oBaTejbHbIe
IIpOFpaMMbI Bcero
padoThI padoThI pecypceel
[ToBTOpeHue kypca 7 kiacca 4 bubmmorexa [IOK
https://m.edsoo.ru/7f417fb?2
OmnucarenbHas CTaTUCTHKA. PaccenBanue 4 1 Bu6mnuorexa [OK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
MHOKeCTBa 4 bubnnoreka [JOK
https://m.edsoo.ru/7f417fb?2
BeposiTHOCTB Cily4aitHOro COOBITHSI 6 1 Bubsmoreka [IOK
https://m.edsoo.ru/7f417fb?2
Beenenwue B Teoputo rpados 4 1 bubmmorexa [IOK
https://m.edsoo.ru/7f417fb?2
Cuy4aitHble COOBITHS 8 Bubmmoreka IIOK
https://m.edsoo.ru/7f417fb?2
O0001enne, cucreMaTH3amus 3SHAHUH 4 1 Bubmmorexa IIOK
https://m.edsoo.ru/7f417fb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
udpoBbIe
HaumeHoBaHue pa3/iesioB U TeM (pp )
Ne i/ Kontpoabubie | IlpakTnueckue odpasoBaTe/bHbIE
NMPorpamMmbl Beero
padoThI padoThI pecypcbi
[ToBTOpEHHUE Kypca 8 Kiacca 4 bubimoreka IIOK
https://m.edsoo.ru/7f41a302
DneMeHTH KOMOMHATOPUKN 4 1 bubnnoreka [IOK
https://m.edsoo.ru/7f41a302
I'eoMeTpuyecKasi BEPOATHOCTh 4 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41a302
HUcnbiranns bepHyuu 6 1 bubmoreka [IOK
https://m.edsoo.ru/7f41a302
CnyyaitHas BenTu4nHa 6 1 bub6nmnoreka IIOK
https://m.edsoo.ru/7f41a302
O6o61eHne, KOHTPOITh 10 1 bubmoreka [IOK
https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka. BeposTHOCTb U cTaTUCTUKA: 7-9-¢ Kiacchl: 0a30BbIi YPOBEHbD:
y4eOHHK: B 2 HacTsx, 7-9 knaccel/ Beicorkmii U.P., Slmenko U.B.; mox pen.

Amenko U.B., Axumoneproe o61mectBo «M3narenbctBo «IIpocBemeHuey



