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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTUUECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4elloBeKy. Bo3pacraer uucio
npodeccuii, mpu OBIaICHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTHUKH, Takas TMOJArOTOBKA BaXKHA JUJIS
MPOJIOJKEHUS 00pa30BaHus U I YCIEIIHON MPO(eCcCHOHANBbHON Kaphephl.

Kaxx b1l 4ennoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHOOPMAITUU HEOOXOAUMO B TOM YHCIE XOPOIIOo C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

MMeHHO TI03TOMY OCTpPO BCTajla HEOOXOIMMOCTh C(HOPMHUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHME  BOCIPUHUMATh UM KPUTHYECKHU
aHaAJIM3UPOBATh UH(POPMAIUIO, IPEICTABICHHYIO B Pa3JINYHBIX (hOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jIMuYHBIX cep KU3HU OOIIECTBA M TOCYJapCTBa
npuobiaerT oOyyaroumxcs K OOLIECTBEHHBIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3allUM Tepedopa U mojacyéra 4ducia
BApUAHTOB, B TOM YHUCJIE B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3aaéT MareMaTH4ecKuil (pyHAaMeHT AJis1 (GOPMUPOBAHKS KOMIIETEHIIUI B
o0nacTu MHPOPMATUKH U HUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTallalOTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMOUN MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBercTBUM € JaHHBIMHU ILEJISMU B CTPYKTYpE MpOrpamMmbl Y4eOHOIO
Kypca «BeposTHOCTb U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOIME COAEpKaTENbHO-MEeTOoAuYeCKue nuHum: «lIpencraBieHre NaHHBIX U
onucaTtenbHas CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHue TaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOM 1Ji1 (pOpMHUPOBAHUS HABBIKOB palOOThI ¢ WH(OpMaIiuen: ot
YTeHUS] M MHTepIpeTanuu HHPOpMAaLMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PACCEUBAHUS.
PaboTast ¢ naHHbIMH, OOy4aroliMecss yd4aTcsi CUMTBIBATh W WHTEPIPETHUPOBATH
JTaHHBIE, BBIABUTAaTh, aPIYMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE THUIOTE3bI,
pa3MBILUIATh HaA (AKTOpaMH, BBI3BIBAIOUIUMHU W3MEHUYMBOCTb, M OLICHHBATH HX
BJIMSIHE HA PACCMATPHUBAEMBbIE BEJIMUYMHBI U ITPOLIECCHI.



NHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOW IS
M3yUYECHUS TEOPUM BEpOSITHOCTEW. bosbiioe 3HAaUYeHHME HMEIOT IPAKTUYECKUE
3a7laHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKMMHU BEPOSTHOCTHBIMU MOICIISIMHU.

[loHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBaonoJ00Us CIIy4yaHOTOo
coopiTus. Ilpm wum3ydeHum ydeOHOro Kypca oOydarongecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS ~ BEpPOSITHOCTEHM B CIIyYalHBIX
HKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEeMEHTaPHBIMU HCXO/IaMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U peliaTh 00Jee CIO0KHBIC
3amaud. B ydeOHBId Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCA C
MHO>KE€CTBAaMU M OCHOBHBIMHU OTIEpALUSIMUA HAJ MHO>KECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPbl IPUMEHEHUS [IJIsl PEUICHUs 3aJ1ad, a TAKXKE HCIOJb30BaHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXxonmaTr paszgensl: «lIpencraBieHne AaHHBIX U ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMEHThl KOMOWHATOpuku», «BBemeHnue B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Heneno), B 9 kimacce — 34 daca (1 4ac B Heneno).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroJHEHHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIblIIeE M HAaUMEHbIIEE 3HAUYCHUS HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydallHBI SKCIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH H
gacTtoTa. Posib MamoBepOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B IPUPOJIE
U B oO1iectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepumnHbl. Yuciao pébep u cymMmapHas
creneHb BepmvH. [IpencraBnenue o cBszHoctu rpada. Lemu u nwukisl. [lytn B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[TpencraBieHne qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepanuu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, AomnonHeHue. CpolicTBa onepauui
HaJl MHOXXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpaduyecKkoro MpeiCcTaBICHUs MHOXECTB Jis
ONMCAaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHNH 3a/a4.

N3mepeHne paccenBaHMs AaHHBIX. JMcnepcus M CTaHIAPTHOE OTKIIOHECHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chaydaiiHoro ombiTa. CiydyaliHble COOBITHSL.
BepositHocTr  coObITHii.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
coObITusiMU. CiyyaliHblil BBIOOp. CBS3b MEXKIYy MAIOBEPOSITHBIMUA U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [I€pEBbEB: E€AUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSAYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH M yucioMm pédep. [Ipasumio
yMHOXeHHUs. Peienue 3aa4 ¢ nmomoiipto rpados.

[IpotuBomnomnoxueie coObiTusA. Juarpamma Dinepa. OObenuHeHue W
nepeceueHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHOkeHus. HesaBucumbie
coobrTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOILBID AEPEBA CIYYAMHOTO JSKCIEPUMEHTA,
auarpamm Ounepa.



9 KIIACC

[IpencraBinenne JaHHBIX B BHUAE TalnMi, AuarpaMM, TIpaduUKoB,
UHTEpIIpeTalys AaHHbIX. YTEHHE U MOCTpOEHUE TabIuL, Juarpamm, rpadukos 1o
peabHBIM TaHHBIM.

ITepecranoBku u ¢pakropuan. CoueTaHust U YUCIO coueTaHui. TpeyroapHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIONb30BaHUEM KOMOMHATOPUKHU.

['eomeTprueckass BeposITHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.

Hcnprtanne. Ycenex u Heyaada. Cepuss MCHOBITAHMA 1O TMEPBOTO ycrexa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpPUM HCHBITAHUI
bepnymm.

CrnyvaliHas BeIMYMHA U PACIPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTH4eCcKOe OKHIAHUE U
JOUCIIEPCHs  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyum».

[Tonsitue o 3akoHe OonpmMX yucenl. M3MepeHne BEeposTHOCTEH ¢ MOMOUIbIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMmbl y4eOHOro Kypca
«BeposATHOCTP U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSMIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peaU3alliu €ro
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO 3THUECKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBIECHHOCTH, OCO3HAHUEM Ba)XHOCTM MAaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEMIHOM NpodecCHOHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  JICTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlME B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeJI0BEUYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH MU MAaTEeMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIUMH HABBIKAMHU HCCIEA0BATEIIHCKOU
JIESITETbHOCTH;

6) ¢usuyeckoe BocnuTranue, (GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLUMOHAJIBLHOIO 0JIArONMOJIyYUs:

FOTOBHOCTBIO TMPHUMEHATh MATEMATHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBbsl, BENECHHMS  3J0pPOBOrO  00pa3a JKU3HU  (30pOBOE  THUTAHUE,
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cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, pETyJsipHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBbIKa peQIEKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN HA MPUMECHEHHWE MaTEMAaTUYECKUX 3HAHUM JJI pEIICHUd 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIlel cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHI JJII OKPY’)KAIOIIEH Cpeabl, OCO3HAHUEM
I00ATBHOTO XapaKkTepa KOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO NEATEIBHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JIPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dhopMyIHpOBaTh WUJEH, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEe(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JEUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBbTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble jornueckune geicTBUs:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIHpPOBaAThH
OTpeeNeHUs]  TIOHATHH, YCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpU3HAK
Kiaccu(ukanyy, OCHOBaHUA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (GOPMYIHPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpUIATEIbHBIC, C€AUHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopedrs B (akTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JI0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TPSIMBIE M OT
MPOTUBHOTO), TPOBOJIUTH CaMOCTOSATEIHLHO HECIIOKHBIC JI0Ka3aTeIhCTBa



MaTeMaTU4ecKnx (DaKTOB, BBICTPAWBATH APTYMEHTAIMIO, TPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajgayu (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHUS, BBHIOMpAaTh HaWOoOJee MOAXOMANINA C ydETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCTIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUE MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3ULIMIO, MHEHHE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHNE [0 YCTAHOBICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOTO O0BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEXKIY CO00ii;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 0O0OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUraATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HMHGOpPMAIUMH, JIaHHBIX,
HEOOXOIMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3HPOBATh W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB M OPM IIPEICTABIICHHUS,

BbIOMpATh (OpMY MPEACTaBICHUS HMHPOPMALUH U HWIUIFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMHu, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOHMHAILMSIMU;

OLIEHMBATh HAAEKHOCTh HH(OpPMALMU IO KPUTEPHUSM, MPEII0KEHHBIM
YUUTENIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIIOBUSIMU
U LETSIMU OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOJYy PEeIICHUs
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBI, peITacMoOl 3aaud, BHICKA3bIBAaTh UCH, HAIICIICHHBIE Ha TTOWCK
pEIICHUs, COIOCTaBIATh CBOM CYXKIEHHUS C CYXKICHHSIMH JIPYTUX
YYaCTHHKOB JHWAJIOTa, OOHApPY)KMBATh Pa3U4Me M CXOJCTBO ITO3WIIMHA, B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIIATh  PE3YNbTaThl  PEIICHUS 3a/1a4w, HKCIIEPUMEHTA,
WCCJIEIOBAHUSI, IPOCKTA, CAMOCTOATEILHO BEIOUPATHh (hOpPMAT BBICTYTUICHUS
C y4€TOM 3aja4 MPE3CHTAINA U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh W UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHJHONW M WHIUBUIYAIbHON
paboThI MpU pelIeHNH YIeOHBIX MAaTeMaTHUECKUX 3a/1a4;



e TMPUHUMATH II€JTb COBMECTHOW IEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pPabOT, JOroBapUBaTHCA,
00CYXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e yYacTBOBaTh B TIpynmoBbiX ¢opmax paboTel (0OCykAeHUsA, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHMPOBATH CBOU JIEUCTBUS C JPYTMMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIMUN MPOAYKT IO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITCOPUTM PELIECHUs 3aJauyd (WA €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI POIlEcCca U pe3ysbTara
pelIeHuss MaTeMaTUYECKOH 3a1auH;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHODKEHUS] WIM HEIOCTHIKEHUS UENH,
HaXOJHUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCsi TMOJYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yurarb uH(OpMALMIO, MPEICTABICHHYIO B Ta0nMIax, Ha JuarpaMmax,
NPEACTaBIATh JAaHHbIE B BUAE TaONMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTe M MHTEPHPETHPOBATh  pEaJbHbIE  YHUCIIOBBIE  JIAHHBIE,
MPE/ICTaBJIICHHBIC B TAOJINIIAX, HA TUarpamMMax, rpadukax.

Hcnonb30BaTh [ ONUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTHUKH:
cpenHee apuMeTHUecKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HauYeHUs,
pa3mMax.

NmeTs npencraBieHHe O CIIydYalHOM W3MEHYMBOCTH Ha IIpUMEpax ILIEH,
(bu3MUecKuX BEJIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
NpEeIMETHbBIE PE3YJIbTATHI:



W3Bnekate ¥ mpeoOpa3oBbIBaTh HH(POPMAIHMIO, TPEICTABICHHYIO B BUIE
TabNull, 1uarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUIE TaOJUI, AUArpaMm,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CPEIHHMX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIIEPCHs U CTAHIapPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHU M 4acCTOTHI COOBITUM, B TOM YHUCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxoauTs BepOATHOCTH CIlydalHBIX COOBITHI B OIBITAaX, 3HAas BEPOSATHOCTU
DJIEMEHTAPHBIX COOBITHI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOAETU: JEPEBO CIYYAHOrO SKCIEPUMEHTA,
JarpaMMbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSIMH: MHOECTBO, IOJAMHOECTBO,  BBINIOIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIEpeceueHue, IOMOJTHEHUE,
IIEPEUUCIIATD AJIEMEHTBI MHOKECTB, IIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTaBICHHE MHOMXECTB U CBS3EH MEXIy
HUMU U1l OIIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUU 3a1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOyYarOmIMIiCS TOJNYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YIIbTATHI:

W3Bnekath W mnpeoOpa3oBbIBaTh WH(OpMAILMIO, MPEICTABICHHYIO B
pPa3IMUHBIX HMCTOYHUKAX B BHUAEC TaONull, Auarpamm, rpadukoB, MPEACTaBISATH
JIAaHHBIE B BUJE Ta0JIUII, TUarpaMm, rpauKoB.

Pemiath 3amaud OpraHW30BaHHBIM MEpPeOOPOM BapUAHTOB, a TaKXKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU [IJII MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUSL.

HaxonuTh 4acToThl 3HAYEHUI M YaCTOTHI COOBITHSI, B TOM YHUCJE TOJIb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyUYEHHBIX OMbBITAX, B TOM
YHCJIE B OIbBITaX C PABHOBO3MOXKHBIMHU SJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
VCIIBITAaHUU 10 TIEPBOTrO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE U O pacHpeacseHUuU
BEPOSITHOCTEM.

NmMeTh mpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B
IpUpoAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (undposbie)
Ne i/l IpOrpaMMBbL Beero KOHT%OJILHLIC HpaKTﬁnquKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
bubmuoreka [JOK
1 Tpencrapnenne nanHbIx ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Onucarenbhas craTucTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 CryuajiiHas H3MCHUMBOCTh 6 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beenenue B Teopuio rpaos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTP M yacTOoTa  CIIy4alHOTO 4 1 bubnnorexa [HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0001enue, cucTeMaTH3alus 3HaHUH 5 2 https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 5
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8 KVIACC

KoJsmn4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHnoBanue pa3aesioB M TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KOHTpﬁOJILHLIe HpaKTﬁl/l‘leCKl/le 0GpazoBaTeIbHbIC
padoThbI padoThbI pecypei
bubmuorexa [JOK
1 Hosropenne kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OmnmcarenpHas cratucTuka. PaccenBanume 4 bu6mmorexa [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417b2
bubmuorexa [JOK
5 Bregerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Crysaiinbie cobrrma 8 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1
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9 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHnoBanue pa3aejioB M TeM (uu¢posBbie)
Ne i/ OpOrpaMMbE Beero KOHTpﬁOJIBHLIe HpaKTﬁl/l‘leCKl/le 06pA30BATEIBHBIE
padoThbI padoThbI pecypei

bubmuorexa [JOK

1 Hostopenue kypea 8 knacca 4 https://m.eds00.ru/7f41a302
bubmuorexa [JOK

2 IMEMEHTEL KOMOHHATODHIH 4 1 https://m.edsoo.ru/7f41a302

3 I'eomeTpuueckas BEpOSTHOCTh 4 Eubmorexa IIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK

4 Henbrranns bepiystmm 6 1 https://m.edsoo.ru/7f41a302

5 CrnyuyaiiHast BeTu4MHA 6 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK

6 Obobmerue, KOHTpOT, 10 1 https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2
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YYEBHO-METOJINMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3SATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

e Marematuka. BeposTHOCTP W cTatWcTHKA:/-9Kimacchl: 0a30BBIA  YPOBEHB:
y4eOHMK B 2-X yactax, yacth 1/ Beicomkuit U.P., Smenko U.B. /mon pen.
Amenko U.B., AxiimoHepHoe 00111ecTBO U31aTelbcTBO «IIpocBenieHue;

e Marematuka. BeposiTHOCTh W cTaTHCTHKA:/-9Kiacchl: 0a30BBI  YPOBEHbB:
yueOHUK B 2-X 4YacTax, yactb 2/ Breicomkuit U.P., Amenko W.B. /mox pexn.
SAmenxo 1.B., AkunonepHoe o01iecTBo uznareiabctBo «IIpocsenienuey;

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

e Maremaruka. BepostHocTh M cratuctuka: 7-9 Kiacchl: 0a30BBIA YPOBEHbB:
METOIUYECKOE MOCco0re K MPEIMETHON JIMHUU YYCOHHUKOB 10 BEPOSTHOCTH M
cratuctuke W.P.Beiconkoro, MW.B.flmenko mox pen. HW.B.fAmenko,
AKImoHepHoe 0011ecTBO n3aaTeabcTBo «IIpocBemienuey;

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

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

bu6moreka L{OK https://m.edsoo.ru/7f417fb2

bubmuoteka L{OK https://m.edsoo.ru/7f41a302
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