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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1M(POBOM MHpE BEPOATHOCTHh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbD, KaK C TOUKH 3PEHUS] MPAKTHUECKUX MPUIOKEHHUH, TaK
¥ UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaKJ0My 4esoBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJEHUU KOTOPBIMU TpeOyeTcsi Xxopoliasi 6a3oBasi MOArOTOBKA
B 00JacTd BEPOSTHOCTH M CTATUCTHKH, Takas TMOATOTOBKA BaKHA JIJIs
POAOJIKEHUs 00pa30BaHus U JUIsl YCHEIIHOM MpodeCCHOHAIbHOM Kapbephl.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A JUis 000CHOBAHHOTO MPHHSITHUS PELICHUS B YCIOBHSIX HEIOCTATKA
Wi U30bITKa MHPOPMAIIMK HEOOXOAMMO B TOM UHKCJE XOPOIIO CHOPMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTHUECKOE MBIIIICHHUE.

NMeHHO m1O3TOMY OCTpO BCTala HEOOXOAUMOCTH chopMUpOBaATH ¥y
oOyuaronuxcs (QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKITIOUYAIOIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMON  COCTaBISIONMICH  yMEHHWE BOCHPUHMMATh W KPUTHUYECKH
aHATM3WPOBATh WH(OPMAITUIO, IPEJCTABICHHYIO B Pa3IMUHBIX (hopMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX peajbHbIX MPOIECCOB W 3aBUCHUMOCTEM,
MIPOU3BOJIUTH MIPOCTEUIIIE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIH3a U
MPEACTaBlICHUs JaHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBa M TOCyIapcTBa
npuoOmaer o0ydaromuxcs K OOIIEeCTBEHHbIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHU3allUM Tepedopa W mojacuéra yducia
BapUAHTOB, B TOM YKCJIC B IPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU T€OPUHU
rpadoB co31aéT MaTeMaTUUeCKuil GyHAaMeHT [l GOPMHUPOBAHUSI KOMIIETECHITUHN B
obnactu nHPOpMaTUKU U HMUGPPOBBIX TeXHOJNOTHH. [Ipy U3ydyeHUU CTATUCTHKU M
BEPOSITHOCTA O0OTAIAIOTCSI TMPEJCTaBICHUST OOY4YaIOIIUXCA O COBPEMEHHOM
KapTUHE MHUpPa U METOJax ero HcclieoBaHus, (HOpMHUpPYETCS MOHUMAaHHUE POJIH
CTaTUCTHKHU KaK UCTOYHUKA COIMATBHO 3HAYMMOM MH(MOPMAILIMK U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C JaHHBIMU LEISIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKa» OCHOBHOI'O OOIIEro 00pa30BaHUs BbIIEIEHBI
CIeIyIOUIUE Co/epkKaTelbHO-MeToanueckue nuHuu: «llpeacraBienne AaHHBIX U
omucaresibHasl CTAaTUCTUKA», «BepoATHOCTH», «DIeMEHTbl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxxanne nmunaun «IIpencraBieHne NaHHBIX U OMHUCATENbHAS CTATHCTUKAY
CIIY’)KUT OCHOBOM Juisi (hOpMHUPOBAHHUS HABBIKOB PAaOOTHI ¢ HMH(pOpMAIMEil: OT
YTCHUS MW MHTEpIpeTanuu WHGOpPMAIK, MPEACTaBICHHOW B Ta0nWmax, Ha
auarpaMMmax M rpadukax, A0 cOopa, TpPEICTaBICHUS W aHalW3a JTaHHBIX C
UCTIONb30BAaHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPETHUX H PACCEUBAHUA.
PaGotas ¢ maHHbIMH, OOydaromiuecsi ydarcs CUYUTBHIBaTh WM HWHTEPIPETUPOBATH



JAHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIHNE TUIIOTE3bI,
Pa3MBIIIUIATh HaJ (PaKTOpaMu, BBI3BIBAIONIUMU HU3MEHUYUBOCTH, U OIICHUBATH HX
BJIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U POLIECCHI.

NHTYUTHBHOE NpEnCTaBICHUE O CIYYaAMHOW M3MEHYHUBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISt
U3Y4YEHUs TEOPUU BEPOATHOCTEH. boiblioe 3HaY€HHE WMEIOT MPAKTUUYECKHE
3a/1aHusl, B YACTHOCTH OMBITHI C KIIACCUYECKHUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHEe BEpPOSITHOCTH BBOJUTCS KaK Mepa MPaBIOMNOJ00Ms CIy4ailHOro
coObitusi. [lpm wu3ydeHun yueOHOro Kypca oOydaroluecs 3HAKOMSTCS C
NPOCTEMIIMMU  METOJaMH  BBIYMCJIEHHS  BEpPOSITHOCTEH B CIy4YalHBIX
AKCIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMHU 3aKOHAMHM, TTO3BOJISIONIUMU CTaBUTh M PEIIaTh 00Jiee CIIOXKHbBIC
3ajaud. B ydeOHBIH Kypc BXOJAT HayajdbHbIE NPEJACTABJICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHO>KE€CTBAMH U OCHOBHBIMHU ONEPALUSIMUA HAJl MHOXECTBAMH, PACCMATPUBAIOTCS
MpUMEPbl TPUMEHEHUS ISl PEIICHUS 3a/lad, a TAKXKE HMCIOJIb30BAaHMUS B APYTUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX IpeaMeTax.

B 7-9 xnaccax usyuaercs yuyeOHBI Kypc «BeposSTHOCTh M CTaTHCTHKA», B
KOTOpBIM  BXOmAT paszpensl: «lIpeacraBieHne JaHHBIX H ONUCATENbHAS
cTaTUCTUKa», «BeposaTHOCTbY, «DneMeHThl KOMOUHATOpUKHNY, «BBeaeHue B
Teoputo rpadoBy.

Ha usyuenne yue6HOro Kypca «BeposiTHOCTh U CTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 kimacce — 34 4daca (1 gac B Henmenmo), B 8 kiacce — 34 ygaca (1 4gac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Hezeno).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUJE TaOMUIl, AUarpamm, rpadukoB. 3aroHEHUE
TaOJIMIl, YTEHUWE U TIOCTPOCHHE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHue rpadukoB peabHbIX MpoIeccoB. M3pneuenne nHpopManum us3
JarpaMM U TaOJidll, UCTIOIb30BaHNE U UHTEPIPETALUS JAaHHBIX.

OnucarenpHasi CTaTUCTHUKA: cpefHee apudMeThuyeckoe, MeauaHa, pa3Mmax,
HamOOJbIIEE M HAaUMEHbIIEe 3HAUYCHHUS Habopa YMCIOBBIX AaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYMBOCTH.

CryqaitHbeIil 3KCIIEpUMEHT (ONBIT) U clydyaiiHoe coObiTHe. BeposTHOCTh u
yacToTa. Pojb ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
U B oOuiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepuinHbl. Yucino pédep M cymmapHas
creneHb BepiuH. [IpencrtaBienue o cBsizHoctu rpada. Lenu u uuknsl. [yt B
rpadax. O6xon rpada (visiepoB myth). [IpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3aga4 ¢ nomMousto rpagos.

8 KIIACC

[IpencraBnenue qaHHBIX B BUJIE TAOJIUII, JUarpaMm, rpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepaunu Haj
MHOKECTBaMH: OOBEJMHEHME, IepeceueHue, aonogHeHue. CBoicTBa omnepanui
HaJl MHOXECTBAMM: IIEPEMECTUTEIBHOE, COYETATENIBHOE, PACHPEAEINUTEIBHOE,
BKJItOUeHUs. Vcnonb3oBaHue rpauyueckoro NpPeACTABICHUS MHOMXECTB JUIs
ONMCAaHUs PEATBHBIX IPOLIECCOB U SIBICHUM, IIPU PEIICHNH 3a/1a4.

N3mepenne paccenBaHus JaHHBIX. JlMcrnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpaMmma paccenBaHusl.

OnemeHTapHble COOBITUS cilydyailHOro omnbita. CiyyaliHple COOBITHS.
BepositHocT  coObITHil. OmnbITBI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coOpITusAMU. CitydaiiHbIi BbIOOp. CBSI3b MEXKAY MAJIOBEPOSATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBONCTBAa J€pEeBbEB: EIUHCTBEHHOCTb IIyTH, CYIIECTBOBAHME
BUCAYEH BEPIIMHBI, CBSI3b MEXKJy YHMCIOM BepHIMH U 4ucioM pédep. [IpaBuio
YMHOKEHHMs1. Pemenue 3aaa4 ¢ moMoupto rpados.

[TpotuBomnonoxHueie coObiTUsA. Juarpamma Oinepa. OObeauHeHUE W
nepeceuenne coObiTuil. HecoBmecTHble coObiTud. Dopmyna  CIOKEHHS
BEPOATHOCTEH. YCIIOBHAasi BepoOATHOCThb. [IpaBuiio ymHOXeHus. HeszaBucumele
coOpITus. IlpencraBieHne skcnepuMeHTa B BHJAE JAepeBa. PemieHune 3agad Ha



HaXO0XJICHUE BEPOSITHOCTEH C IIOMOIIbIO JIepeBa CIYy4aHOTO SKCIIEPUMEHTA,
nuarpamm Ditnepa.
9 KJIACC

[IpencraBnenre JgaHHBIX B Bujae Ta0muIl, Juarpamm, TpadUKoB,
WHTEpIpeTanus JaHHbIX. UTeHue u mocTpoeHue Tadnull, Auarpamm, rpadukoB Mo
peaIbHBIM JAHHBIM.

[TepectanoBku u paktopuan. Couetanusi ¥ YUCIO codeTaHUU. TpeyroabHUK
[lackand. Pemienne 3a1a4 ¢ MCNOJIb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckass BeposATHOCTh. CiydaliHbIA BBIOOp TOYKM W3 (UIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Ycnex u Heynaya. Cepusi UCHBITAHWI 10 TEPBOTO yclexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITHII B CEpPUM  HWCIBITAHUIN
bepnymm.

CnydaiiHass BeMYMHA W paclpeliesieHHe BEPOsSITHOCTe. MaremaTudyeckoe
OoXujgaHune U amcnepcus.  lIpuMepbl  MaTeEMaTHYECKOro  OXUIAHHUS KAk
TEOPETUUYECKOr0 CPEIHEr0 3HAYCHUS BEJIMYMHBI. MaremaTuueckoe OXUIAHUE U
JUCIIEPCUSL  CIIy4YalHOW BEJIIMYMHBI «YUCIIO YCIEXOB B CEPUHU HCIBITAHUU
bepnym».

[Tonsarue o 3akoHe OonbIIMX YHced. M3MepeHne BepOATHOCTEH C IMOMOIIBIO
gacToT. Posib ¥ 3HaUeHME 3aKOHA OOJBIITUX YUCEN B MPUPOJIC U OOIIECTBE.



IIJTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yjbTaTbl OCBOCHMSI MpPOTrpaMMbl  y4eOHOro  Kypca
«BepoATHOCT U CTAaTUCTUKA» XaPAKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

MIPOSIBJICHUEM HHTEPECA K MPOUUIOMY U HACTOSIIEMY POCCUHUCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOILLICHUEM K JOCTHUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOMN
MaTeMaTUYE€CKOW IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JOCTMKEHUN B JIPYTUX HayKax U
NPUKIATHBIX cepax;

2) rpa:xkIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaKJaHWHA W PEaTU3aiiil ero
paB, MPEACTABICHUEM O MAaTEeMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3THIHBIX
CTPYKTYp, SIBICHUH, MPOIEAyp TPaxAaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JSTHYCCKUX NPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHCHUEM JIOCTHKEHUM HAyKHW, OCO3HAHUEM BAXXHOCTHU
MOPAIbHO-3TUYECKUX IPUHIUIIOB B ICSITEIbHOCTU YUEHOTO;

3) TpyaoBO€E BOCIIUTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYaCTUE B PEUICHUU MPAKTUYECKUX 3a/]ad
MaTeMAaTH4YEeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHus Ha MPOTSHKEHUM BCEW KU3HU IS YCIEUTHOW MpoQeCcCHOHAIBHON
NESTEIPHOCTY WM Pa3BUTHEM HEOOXOJAMMBIX yMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAUBUAYATHLHON TPACKTOPHH OOpa30BaHUS M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/iay, PEIICHUH, paCCYKICHUH, YMEHHUIO BUJIETh
MaTeMaTH4eCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTAIlMEd B JCATEIBHOCTA HAa COBPEMEHHYK) CHCTEMY HAay4YHBIX
npeacTaBieHnd 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUSL YEJIOBEKa, MPUPOIbI U
oOliecTBa, IMOHUMAaHUEM MaTeMaTHYECKONW HayKd Kak cdepbl 4YelOBEYECKOH
NEATENIbHOCTH, JTAlOB €€ pPAa3BUTUS M 3HAYMMOCTH [JIs Pa3BUTHUS LIMBUIN3ALNH,
OBJIAQJICHUEM S3bIKOM MAaT€MaTUKH M MaTEeMaTHYECKON KYJIbTYpOW Kak CpEeJICTBOM
MO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HAaBBIKAMU HCCIEA0BATEIBCKOM
JIEATEBbHOCTH;



6) ¢uznueckoe BocnuTaHue, GopMHUpOBaHHE KYJbTYPbl 310POBbSl H
3MOLMOHAJIBHOTO 0JIArONOJYYHs:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTUYeCKue 3HAHUS B HMHTEpPEcax CBOETO
3I0POBBS,  BEJIEHHMS  3JI0pOBOro  oOpaza  Ku3HM  (3J0pOBO€  TUTaHWUE,
COTAaHCUPOBAHHBIM PEXKUM 3aHATAA U OT/AbIXA, peryispHas (Qusnueckas
aKTUBHOCTB), C(OOPMHPOBAHHOCTHIO HAaBbIKa pe(IeKCHHU, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOI'0 K€ MpaBa APYroro 4eoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHHUE:

OpUEHTAIIMEN HAa MPUMEHEHHE MAaTEeMaTHUUYECKUX 3HAHUU NJIsi pelIeHus 3a/iay B
00J1aCTH COXPAHHOCTHU OKPYKAIOIIEH cpejibl, IIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCJICJCTBUN JUIsI OKpY’KaroIeHd Cpeabl, OCO3HAHHEM TJI00aIbHOTO
XapakTepa SKOJOTHYECKUX MPoOIeM U MyTel UX pelieHus;

8) amanTranms K U3MEHAKWIIMMCH YCJIOBUSIM COUHUAJBHON W NPUPOJHON
Cpebl:

TOTOBHOCTBHIO K JEHCTBHUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTHU 4Y€pe3 MPAKTHUUECKYIO JIEATeIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS Yy APYTUX JIOJIEH, MPUOOPETATh B COBMECTHOM JIE€ATEIbHOCTH HOBBIE
3HAHUSI, HABBIKA U KOMIIETCHIIUM U3 OIbITA IPYTHUX;

HEOOXOJUMOCThIO B  (POPMHpOBAaHMM HOBBIX 3HAaHHK, B TOM YHCIIC
dbopMyIHpOBaTh WJEH, TMOHATHUS, THIIOTE3bl 00 00BEKTAX M SIBICHUAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JCMUIMUTHI  COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, MIIAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIlMI0O KaK BBI3OB, TPEOYIOMUA KOHTPMEP, KOPPEKTHPOBATh IPUHHUMAECMBIC
pemieHuss W JeHCTBHS, (GOpMYIUpOBaTH W OICHUBATh PHUCKH W IIOCIEJCTBHS,
(GhopMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATHI

ITo3naBaTe/ILHBIE YHUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHH

Ba3oBble Jjoruueckue gelicTBUA:

e BBIABIST M XAPAKTEPU30BATH CYILICCTBEHHBIE MNPU3HAKKM MATEMATUYECKUX
00OBEKTOB, TMOHSITUN, OTHOLICHUH MEXIYy TOHATUIMH, (OPMYIUPOBATH
ONpeEeICHUS TTOHSITHH, yCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaluyi, OCHOBAaHUSA Uil OOOOIICHUS UM CpaBHEHUS, KPHUTEPUH
MIPOBOJMMOTO aHAJIN3A;

e BOCIPUHUMATb, dbopmyIupoBaTh U peoOpa3oBbIBATH CYXKICHUS:
yTBEpAUTEIbHbIE U OTpHUIIATENIbHbIC, €AMHUYHBIC, 4YacTHbIE M OOIIue,
YCIIOBHBIE;



BBISIBJISITh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOACHUSX M YTBEP)KACHUSX, MpeJylaraTb KpUTEPUU
JUISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNA;

JieN1aTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M
UHAYKTHUBHBIX YMO3aKJIIOUEHUI, YMO3aKIIOUECHHI 110 aHAJIOTUU;

pa30upaTh OKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHHM (TIpsIMblE U OT
OPOTUBHOIO), MPOBOAMTH CAMOCTOSITEIBHO HECJOKHBIE JI0Ka3aTesIbCTBA
MaTeMaTUYeCKUX (DaKTOB, BBICTPAUBATH apryMEHTALMIO, IPUBOJUTE IPUMEPHI
Y KOHTPHIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CcHoco0 pemieHuss y4deOHOM 3agauM  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB pEIICHMs, BbIOMpAaTh HaubOoJee MNOAXOMAIMI C  Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble nuccieaoBarebCKHe J1eHCTBHA.

WCIIOJIB30BaTh BOIMPOCHI KAaK WCCJIEAOBATEIbCKUN WHCTPYMEHT ITO3HAHMSI,
dopmynupoBaTh  BOIPOCH], (UKCHUPYIOIIHE MPOTUBOPEUYUE, MpodiIeMy,
CaMOCTOATETFHO YCTaHABIMBATH HCKOMOE U JaHHOE, (OPMUPOBATH THUTIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITUIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY TUIaHY  HECJIOXHBIH
AKCIIEPUMEHT, HEOONBIIOE HCCIIENOBAHNE 1O YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOI;
CaMOCTOATENHHO (POopMyIHUpoBaTh OOOOIIEHUS W BBIBOJBI IO PE3yibTaTam
NPOBENEHHOTO HAOIOJEHUS, WCCIEOBaHUs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TAaKKe BBIJIBUTATH
IIPETOIONKEHHUS O €T0 PAa3BUTHUU B HOBBIX YCIOBHUSIX.

PabGora ¢ nnpopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMHGOPMAIMU, JTAHHBIX,
HEOOXOUMBIX JIJIsI peIIeHUs 3a1a4u;

BBIOMpaTh, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh M  HHTEPIPETUPOBATH
UHGOPMAIINIO Pa3IUYHBIX BUIAOB U (POPM IIPEICTaBIICHHUS,

BbIOMpaTh (OpMY TIpeJICTaBICHHUS HH(POpPMAIMM W  HILIIOCTPUPOBATH
pemiacMble  3a7aud  CXEMaMH, JuUarpaMMamMH, HWHOW TrpaduKod H HX
KOMOMHAIASIMHU;

OIICHWBATh HAJIEXKHOCTh HWHOOPMAIIUK 110 KPUTEPHUSAM, MPEATOKCHHBIM
yUUTEIEM WA CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

BOCIIpUHUMATL U (bOpMy.TII/IpOBaTB CYXKACHUA B COOTBETCTBHU C YCIOBHAMHU U
OCIAMHA O6IH€HI/IH, ACHO, TOYHO, T'PaMOTHO BbIpaXXaTb CBOKO TOYKY 3PCHUA B



YCTHBIX W THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEeLICHUs
3a/1a4yu, KOMMEHTUPOBATH MOJYyYEHHBIN pPe3yJIbTaT;

B X0Ji¢ OOCYXKJIEHUSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAe€MOMl TEMBlI,
npoOsieMbl, pelmaeMoil 3aJaud, BbICKA3bIBaTh MJIEH, HAICJICHHbIE HA MOUCK
pELIeHUs], COMOCTABIATh CBOU CYXKJIEHUS C CYKACHHUSIMHU APYTHX YYaCTHUKOB
nuaiora, OOHapy)XMBaTh pa3IMuM€ U CXOJICTBO TO3UIMK, B KOPPEKTHOM
dbopme hopMyIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS,

IOPEACTaBIATh PE3yJIbTaThl PEUICHUS 3a/ayd, SKCIIEPUMEHTA, UCCIEI0BaHMUS,
MIPOEKTa, CAMOCTOATENIBHO BhIOMpaTh (pOpMAT BBICTYIUIEHUS C YYETOM 3a]ay
pEe3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH;

NOHUMAaTh U HMCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WMHJMBHyaJIbHOU
paboThI MPHU PENICHUN YUEOHBIX MATEMATHYECKHUX 3ajay;

MPUHUMATh LI€Jb COBMECTHOM JIE€ATENbHOCTH, IUIAHUPOBATh OPraHU3aLHUIO
COBMECTHOM paboOThI, paclpeaessaTh BUAbI pad0T, AOrOBapUBaThHC, 00CYKIaTh
MIPOIIECC U PE3YNIhTAT PAOOTHI, 0000IaTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acTBOBATh B IPYMIOBLIX (hopMax paboTsl (00CykaeHUs, OOMEH MHEHUSIMH,
MO3rOBbI€ IITYPMBl W JIPyTU€), BBINOJHATH CBOK YacTh pabOTBl M
KOOPJMHUPOBATh CBOU JEHCTBUS C IPYTMMH WIEHAMH KOMAaH]Ibl, OLIEHUBATh
KayecTBO  CBOEro BKJaJa B OO  MPOAYKT 1O  KPHUTEPHUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHBbIC YHUBEpPCaJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH, QJITOPUTM pEHIEHUs 3aJayu (WM €ro
4acTh), BBIOMPATH CIIOCOO peIICHHS ¢ YYE€TOM HUMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuit ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CﬂMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaACTDb criocobamMu CaMOITPOBCPKHU, CAMOKOHTPOJIA ITponecCa M pe3yiibTaTa
pCUICHUA MaTeMaTH4YECKOU 3aJa4u,

NpCaABUACTE TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCHICHHWU 3aJdda4H,
BHOCHUTb KOPPCKTHBLI B ACATCIBHOCTD HA OCHOBC HOBLIX O6CTO§ITGHLCTB,
HaﬁﬂeHHBIX OI]II/I6OK, BBIABJICHHBIX pr,HHOCTeﬁ;

OOCHHUBATH COOTBCTCTBUC PC3yJibTaTa ACATCIIBHOCTHU IIOCTABJICHHOM Ocian u
YCIIOBHAM, OOBSACHATH INPUYHUHBI JOCTHIKCHUSA WM HCOOCTHIKCHHA LCIIN,
HaxXoauThb OHII/I6I<y, AaBaThb OLICHKY HpI/IO6peTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K konHmy oOyueHuss B 7 KkJacce OOyYaIOMMICS TIONYYHT CISTYIONINC
MpPEAMETHBIE PE3YIbTATHI:

Uurare wuHbOpMAIUIO, TMPEACTABICHHYI0 B TaOlWIax, Ha aUarpammax,
NPEACTaBIATh JaHHBIE B BHUAC TaONHI, CTPOUTH JUArpaMMbI (CTOJIOHUKOBBIC
(cTonbuaTeie) U KPyroBbI€) IO MacCUBaM 3HAYCHUM.

OnucelBaTh W UHTEPHPETUPOBATH  pEallbHbIE  YWCIOBBIE  JAHHBIE,
Ipe/ICTaBIICHHbIE B TAOMUIIAX, HA TMarpamMmax, rpapukax.

Hcnonp30BaTh I ONUCAHMS JaHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHIecKoe, MeIMana, HauOoJIbIllee U HAaMMEHbIIIee 3HAUCHUS, pa3Max.

NmMeTp mnpencrtaBiieHWE O CIIyYalHOM H3MEHYMBOCTM HA NPUMEpax LEH,
(bu3MUeCKX BETUYHH, AHTPOIIOMETPUYECKUX JIAHHBIX, UMETh IMIPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xonny oOyyenus B 8 KkJjacce oOydaomMiics TMOMYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

W3Bnekath W mpeoOpa3oBbIBaTh HH(OpMaIWIo, MPEACTaBICHHYIO B BHUJIE
TabNull, Auarpamm, rpaukoB, MPEACTaBISATh JaHHbIE B BHUJAE TaONUI, TUArpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBK) CTAaTUCTUYECKUX IIOKA3aTelIe: CpeHuX
3HA4YCHUH U Mep paccenuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHUN W YaCTOThI COOBITHM, B TOM YHCIIE IO
pe3yabTataM U3MEPEeHUN 1 HaOJII0CHU .

Haxoauth BEpOSTHOCTU ClIy4allHbIX COOBITUM B ONBITaxX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHIM, B TOM 4YHCJI€ B OIBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonw3oBaTh rpaduueckue MOJEIU: ACPEBO CIY4alHOTO JKCIIEPUMEHTA,
ayarpamMMmbl DUJiepa, YMuciIoBas mpsmas.

OnepupoBaTh MOHITUSMHU: MHOXECTBO, MOJAMHOXKECTBO, BBITIOIHATH ONEpAIUU
HaJl MHOXXECTBaMM: OOBEIUHEHHE, IMEePECEUCHHE, JIONMOJIHCHUE, MEPEUHUCIIATh
AJIEMEHTHI MHOXXECTB, TPUMEHSITH CBOMCTBA MHOKECTB.

Hcnons3oBaTh rpaduyeckoe MpeICTaBICHUE MHOXKECTB U CBSI3€H MEXKIYy HUMU
JUIsl ONTMCAHUS TIPOIIECCOB U SIBJICHUM, B TOM YHUCJE MPHU PEIICHUU 3a7ad U3 APYrux
Y4€OHBIX MTPEIMETOB U KYPCOB.

K xoniy oOydenuss B 9 KkJjacce OOydaOMMIACS TMOTYYUT CJICAYIONINC
MpeAMETHBIE PE3YIbTATHI:

W3BrekaTh u mpeoOpa3oBbIBaTh HHPOPMAIUIO, TPECTABICHHYIO B Pa3TUIHBIX
WMCTOYHMKAX B BUJE TAONHUII, TUarpamm, rpadukoB, MPEJACTaBISATh JaHHBIE B BUIIC
TaOJINII, JUarpaMm, TpaduKoB.



Pemath 3ala4l  OpPTraHHU30BAHHBIM nepe60p0M BapHUAHTOB,
HCIIOJIB30BaHUECM KOM6I/IHaTOpHBIX IMpaBuJI 1 METOOOB.

a TakKXeE C

Hcnonp30BaTh ONMCATEIBHBIE XAPAKTEPUCTUKH I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YHUCJE MOJb3YSICh
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHHUI U HAOIIOICHUH.

HaxoauTe BEpOSITHOCTH CIydalHBIX COOBITHMM B HM3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OIbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX
VCIIBITAHUM J10 IEPBOTO yCIEXa, B CEPUAX UCHBITAHUN bepHyIuI.

MMeTp mpenacTaBlieHHME O CIy4alHOM BENMYMHE W O PaCHpEeleeHUn
BEPOSTHOCTEN.

NMmeTp mnpencraBieHHEe O 3aKOHE OOJbIIMX YHUCEN Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIYyYalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHUCEN B
pUpojie ¥ 00IIeCTBe.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaumenoBanu | KosmuecTBo 4acoB DJIEeKTPOHHBIE
" | epa3menos u (uudposbie)
n/ Bceer Kontpoabsnsl | IlpakTuueckn
TeM o0pa3oBaTe/IbHbIE
1 0 e padoThbI e padoThbI
NporpaMmblI pecypcsl
I bu6mmoreka [JOK
peAcTaBICHUE
1 7 2 https://m.edsoo.ru/7f415fd
JaHHBIX c
o bu6nmmoreka [JOK
nycareabHas
2 8 1 https://m.edsoo.ru/7f415fd
CTAaTUCTHUKA c
Corvaaiiias bu6mmoreka [JOK
3 e 6 1 https://m.edsoo.ru/7f415fd
U3MCHYNBOCTH c
bu6mmoreka [JOK
BBenenue B
4 4 https://m.edsoo.ru/7f415fd
Teopuio rpadoB c
BepostHocTh 1
bubnuoreka [JOK
4acToTa
5 . 4 1 https://m.edsoo.ru/7f415fd
CITy4aitHOT O c
COOBITHUS =
O06o06menue, bubmuoreka [JOK
6 CUCTEMaTH3AIIH 5 2 https://m.edsoo.ru/7f415fd
s1 3BHaHUM 4
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OBILEE
KOJIMYECTBO

YACOB I1O0 34 2 >
I[TPOTPAMME
8 KUIIACC
N HaumenoBanu | KosmuecTBo 4yacos DJIEeKTPOHHBIE
" | epa3menos u (undposbie)
n/ Bceer Kontpouabnsl | IlpakTtuyeckn
TeM o0pa3oBaTe/bHbIE
n o e padoThbI e padoThbI
NporpaMmblI pecypchl
n bu6mmoreka [JOK
OBTOpEHUE
4 https://m.edsoo.ru/7f417fb
Kypca 7 Kjacca 5
OnucarenpHast
CTATHCTHKA bubnmoreka [JOK
' 4 https://m.edsoo.ru/7f417fb
PaccenBanue 9
JaHHBIX N
bu6mmoreka [JOK
MHuoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositHOCTB bubnuoreka [IOK
CIIy4aiiHOT 0 6 1 https://m.edsoo.ru/7f417fb
COOBITHUS 2
T T— bubmuoreka [JOK
4 https://m.edsoo.ru/7f417fb
Teopuro rpad)oB )
Corvaaibie bubmuoreka [JOK
i 8 https://m.edsoo.ru/7f417fb
cOOBITHS 9
O000meHue, bubmuoreka [JOK
CHUCTEMaTH3aIN 4 2 https://m.edsoo.ru/7f417fb
g 3HAHUI 2
OBIIEE
KOJIMYECTBO
4 2 1
YACOB IIO 3
I[TPOTPAMME
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9 KUIIACC

N HaumenoBan | Kosm4yecTBo 4acos JIeKTPOHHbIE
" | uWe pa3aesioB (uudposbie)
n/ Becer | Konrpoasn | Ilpakruueck
H TeM o0pa3oBaTte/ibHbIE
n 0 ble padoThbI ue padoThI
NPOrpaMMblI pecypchbl
[ToBTOpeHue bubnuorexa [JOK
1 Kypca 8 4 https://m.edsoo.ru/7f41a
KJjlacca 302
DeMeHThI bu6munoreka [JOK
2 KOMOMHATOpU 4 1 https://m.edsoo.ru/7f41a
KH 302
['eomerpuueck bubnuorexa [JOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOSITHOCTh 302
) PR bu6moreka [JOK
4 6 1 https://m.edsoo.ru/7f41a
beprymu 302
Corvaaiinas bu6mmoreka [JOK
5 . 6 https://m.edsoo.ru/7f41a
BCIIMYNHA
302
bu6mmoreka [JOK
0606
6 OOHICHHC, 10 1 https://m.edsoo.ru/7f41a
KOHTPOITh 302
OBIIEE
KOJIMYECTBO
4 1 2
YACOB I10 3
IMPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA
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METOINYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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