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INOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1H(QPOBOM MHUpPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJBIIIYI0 3HAYUMOCTh, KaK C TOUKH 3PEHHUS MPAKTHUECKUX MPUIIOKEHHUH, TaK U UX POJH B
o0pa3zoBaHMM, HEOOXOJIMMOM Ka)XJIOMy 4YeloBeKy. Bospacraer uucino mnpodeccuit, mnpu
OBJIAJICHUHU KOTOPBIMH TpeOyeTcst Xopoliuasi 0a30Basi MOJATOTOBKAa B 00JIACTH BEPOSITHOCTH U
CTaTHCTUKH, TaKas MOJrOTOBKA BaKHa AJS MPOAODKEHUS OOpa3OBaHUSA U JUISl YCIEIIHON
po(hecCHOHATFHON Kaphephl.

Kaxx1p1ii yenoBeK MOCTOSTHHO MPUHUMAET pElIeHUsI Ha OCHOBE HMMEIOIIUXCS Yy HEro
JAHHBIX. A 111 000CHOBAHHOTO MPUHSTHUS PEHICHUS B YCIOBHUSIX HEIOCTATKa WA U30BITKA
uHpopMalMuu HEOOXOJUMO B TOM YHCIE XOpOLIO CHOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTHCTUYECKOE MBIIIJICHHE.

NMeHHO TO03TOMY OCTpPO BCTalla HEOOXOAUMOCTH C(HOPMHUPOBATH Yy OOYyUYaIOIIUXCS
(YHKIIMOHAJIbHYI0O TPAaMOTHOCTh, BKJIIOUAIOLIYI0 B ce€0d B KadyecTBE HEOTHEMIIEMOM
COCTaBJISIIOLIEH YMEHHE BOCIHPUHMMATh M KPUTUYECKH AaHAJIU3UPOBATH HH(POpPMAIUIO,
NPEJICTaBICHHYI0 B Pa3NUYHBIX (QopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
pEaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTDH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMH NpPHUHIHMIAMH cOoOpa, aHaiu3a u
NpPEJICTaBICHUS JTaHHBIX U3 PA3NIUYHBIX cep KU3HU OoOLIecTBa M roCylapcTBa MpUOOIIaeT
oOyyaromuxcsi K 00IIeCTBEHHbIM HMHTepecaM. M3yueHne OCHOB KOMOMHATOPUKH pa3BUBAeT
HABBIKM OpraHu3alliy mepedopa U MoACcYETa Yncia BApUAHTOB, B TOM UHCJIE B MPUKIIATHBIX
3a/1layax. 3HAKOMCTBO C OCHOBaMH T€OpUU IpadoB co31aéT MaTeMaTUYeCKUil PyHIaMEHT JIsl
dbopMHpOBaHUS KOMIIETEHIMN B 00JacT WHGOPMATUKH U HUQPPOBBIX TexHosoruil. [lpu
U3YYEHUU CTATUCTUKA M BEPOSATHOCTU OOOTaIIalOTCs NPEJCTaBICHUS OO0Yy4aroUIMXcs O
COBPEMEHHOM KapTHHE MHpa U METOAAX €ro MCClIeA0BaHus, POpMUPYETCs] HOHUMaHUE POJIU
CTAaTHCTUKH KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(POPMAIUU U 3aKJIaABIBAIOTCS OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B coorBeTcTBUM € [NaHHBIMM LEJISIMH B CTPYKTYpe MpOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTP M CTAaTUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHUs BbLAEIEHBI CIEAYIOLINE
collepkarenbHO-MeToauueckne JmHuu: «lIpencTaBienne JaHHBIX W OMHUCATENbHAs
CTaTHCTUKA», «BepoATHOCTH», «DJIEMEHTHl KOMOMHATOpHKW», «BBemeHue B Teopuio
rpadoBy.

Conepxxanne nunun «llpencraBiaeHne NaHHBIX M ONMHCATENbHASI CTATUCTUKA» CIYKUT
OCHOBOW Juisi (OPMUPOBAHUSI HABBIKOB pabOThl ¢ HWHPOPMAIMEH: OT YTCHHS W
WHTEpIIpeTanuu HHPOpMAIINH, TPEACTABICHHON B Ta0NMIAaX, HA AUarpamMmax M rpadukax,
1m0 cOopa, TPEACTaBICHUS W aHajW3a JMJaHHBIX C HCIOJIb30BAHUEM CTAaTUCTHUYECKHUX
XapaKTepUCTHK CpeIHUX U paccenBaHusa. PaboTas ¢ AaHHBIMH, OOyYalolIUeCs y4yaTcs
CUMTHIBATh M HMHTEPHPETUPOBATH JAHHBIE, BBIIBUTAThb, apTyMEHTHUPOBATh U KPUTHUKOBATH
NpOCTEHIINE TUMOTE3bl, PAa3MBIIUIATh HAJX (AKTOpaMH, BBI3BIBAIOIIUMHU H3MEHUYHMBOCTh, U
OIICHUBATh UX BJIMSHUE HA pACCMAaTPUBAEMbIE BETUYHHBI U TTPOLIECCHI.

NHTyuTHBHOE  TpEACTaBICHHE O  CIAy4yalHOM  WM3MEHYMBOCTH, HCCJIEIOBAHUE
3aKOHOMEPHOCTE W TEHJIECHIMM CTAaHOBUTCS MOTHMBHUPYIOIIEHM OCHOBOM Uil HW3Y4YEHUs



TEOpUU BEPOSTHOCTEH. Bomblloe 3HAYeHHWE WUMEIOT MPAKTUYECKUE 3aJaHHs], B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMHU BEPOSATHOCTHBIMHU MOJIEIISIMH.

[ToHsiTHE BEpOSITHOCTH BBOAMTCS KaK Mepa MpaBaomoA00us cirydaitHoro coobrtus. [Ipu
U3y4YeHHU Y4YeOHOro Kypca oOOydaromuecss 3HAKOMSTCS C MPOCTEHIIMMHU METOJaMHU
BBIUMCJICHUSI BEPOATHOCTEM B CIy4yalWHBIX OKCIEPUMEHTaX C PABHOBO3MOXXHBIMHU
DJIEMEHTAapPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMHU, TIO3BOJISIONIUMHU CTaBUTh U
pemate Oojiee CIOXKHBIC 3a7aud. B y4eOHBIM Kypc BXOAST HAadalbHBIE MPEICTABICHHS O
CIIy4aiiHbIX BETMYMHAX U UX YHCIOBBIX XapaKTePUCTHKAX.

B pamkax ydeOHOrO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOy4arolmuxcs C
MHO>KE€CTBaMU U OCHOBHBIMH OMNEPALUAMU HAJ MHOXXECTBAMH, PACCMATPUBAIOTCS MPUMEPHI
OPUMEHEHUs JUIsl PELIeHUs 3aJad, a TaKKe MCIIOJIb30BAHMUS B APYTHX MaTEeMaTHUYECKHUX
Kypcax ¥ y4eOHBIX peaMeTax.

B 7-9 xnaccax u3ydaercd y4eOHbI Kypc «BeposiTHOCTh U CTaTUCTHUKA», B KOTOPBIM
BXOIAT pazaensl: «lIpencTaBneHre JaHHBIX U OMHCATEIbHAs CTaTUCTHKA», «BeposaTHOCTDHY,
«2IeMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadosy.

Ha usyuenue yue6HOro Kypca «BeposTHOCTh U cratuctuka» otBoautcs 102 vaca: B 7
kiacce — 34 gaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 yac B Hezento), B 9 kinacce — 34
yaca (1 gac B Hegento).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBiennre JaHHBIX B BUAE TAOIMI], JUarpamm, rpadukoB. 3amnojgHeHue TaOIull,
YTEHUE W TIOCTPOEHUE auarpamMm (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBbiX). UTeHue
rpauKoOB peanbHBIX TpoleccoB. M3Bneuenne wuHPOpMAIMM W3 OUarpaMMm W TaOJuII,
UCII0JIb30BAaHUE U MHTEPIIpeTaIusl JaHHBIX.

OnucatenbHas CTaTUCTUKA: cpefHee apudMeTHyecKoe, MeIlana, pa3Mmax, HauooJbIIee
Y HauMEHblIIee 3HaueHUs1 Habopa YUCIOBbIX NaHHbIX. [Ipumepsl cinyyaitHO H3MEHYUBOCTH.

Cny4yaliHbI 3KCIIEPUMEHT (ONBIT) U Ciay4ailHOe coObITHE. BeposTHOCTH M HacToTa.
Posib ManmoBepOsATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MpPHUPOJE W B OOIIECTBE.
MomneTta u urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Ywucio pédbep u cymmapHasl CTENEHb
BepiuH. [Ipencrasnenue o cBsizHoctu rpada. Lenu u mukiel. [lytu B rpadgax. O6xon rpada
(oitnepoB nyTh). [IpencraBienue 06 opueHTUpPOBAHHOM Tpade. Pemienue 3a1ad ¢ MOMOIIBIO
rpadoB.

8 KUIACC

[IpeacraBnenue TaHHBIX B BUE TaOIML], 1UarpamMmm, rpaukoB.

MHOX€eCTBO, 3JEMEHT MHOXKECTBA, IMOAMHOXKECTBO. Orepauuu HajJ MHOKECTBAMM:
o0ObeMHEHUEe, TepeceyeHue, gomnosnHeHue. CBoicTBa omepalnuii HaJ MHOXKECTBaMU:
IIEPEMECTUTENIBHOE, COYETATEIbHOE, pPaCIpENEIUuTENbHOE, BKIOUYEeHUs. lcnosb3oBaHue
rpauuecKoro MpeACTaBICHUS] MHOXECTB ISl ONMUCAHUS PeajbHbIX MPOLECCOB U SIBJICHUH,
IIPU PEIICHUU 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucriepcus M CTaHIAPTHOE OTKJIOHEHHWE YUCIIOBBIX
HaOopoB. JluarpamMma paccerBaHMUsL.

DOneMeHTapHble COOBITHS ciydaiiHoro ombiTa. Chydailinble coObiTHs. BepositHocTH
coObITUH. ONBITHl C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUAMU. Ciy4yallHbIN BBIOOD.
CBsi3b MEXAYy MaJOBEPOSTHBIMU M MPAKTUYECKHU AOCTOBEPHBIMH COOBITUSMH B TPHUPOJE,
oOlLIecTBe U HayKe.

JlepeBo. CBOIICTBa JEpEBBEB: EAUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE BUCIYEH
BEPIINHBI, CBSA3b MEXKY YUCJIOM BEpIIMH U ynucioM pédep. [IpaBuno ymHoxkeHus. Pemenue
3a/1a4 C MOMOIIBIO TpadoB.

[IpotuBomnomnoxueie coObiTusi. uarpamma Oiinepa. OObenuHEHHE W TIEPECEUCHUE
coobiTuii. HecoBmectHbie coObiTHs. Dopmyna CIOXKEHHS BEPOSTHOCTEH. Y cCiIoBHas
BepoATHOCTh.  [IpaBuno  ymHoxkeHusi.  HesaBucumbie  coObitus.  IlpeacraBnenue
DKCIIEPUMEHTA B BUJE JAcpeBa. PelleHue 3a1a4 Ha HaXO0XKIACHUE BEPOATHOCTEN C IOMOIIBIO
JiepeBa CIIy4aiiHOro 3KCIEPUMEHTA, TUarpaMm Juiepa.

9 KJIACC

[IpencraBienre JaHHBIX B BHUJE TaOdMIl, Auarpamm, rpaduKoB, HHTEPIPETALUS
JMaHHBIX. YTeHHEe U TOCTPOEHUE TabIUII, AUarpamMm, TpaduKoB MO PeaTbHBIM JAHHBIM.



[lepectanoBku u (aktopuan. Coueranus u uuciio couetanuid. TpeyroapHuk [lackans.
Pemienue 3a1au ¢ MCHOIB30BaHUEM KOMOMHATOPUKH.

['eomeTrpuyeckas BeposiTHOCTh. CiydaliHbIN BBIOOP TOUKHU U3 (PUTYpHI HA TUIOCKOCTH, U3
OTpe3Ka U U3 IyTH OKPYKHOCTH.

Ucnertanne. Ycnex u Heyaada. Cepus wucnbeiTaHuil 10 neporo ycnexa. Cepusd
ucnbiTanuii bepuynnu. BepostHocT cOObITHH B cepyu UCTIBITAaHUN bepHyun.

Crny4daiiHas BEJIMUMHA U PACHPENCIICHUE BEPOSITHOCTEN. MaTeMaTHuecKoe OXKUIAHNUE U
aucriepcrst. [IpuMepbl MaTeMaTHYECKOTO OXKHMIAHUSA KaK TEOPETUYECKOTO CPEIHErO
3HAQYEHUS BEJIMYMHBL. MaTeMaTU4YECKOE OXWIAHWE W JHUCIEPCUS CIyYalHOW BEIUYUHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum».

[Tonsitue o 3akoHe OonblIMX yucen. M3mepeHue BEpoOsSTHOCTEH C MOMOIIbIO YacTOT.
Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YKHCEN B IPUPOJIE U OOILECTBE.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOSHHUS MPOrpamMMbl yaeOHOTO Kypca «BeposTHOCTh u
CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HHTEpPeca K IMPOIUIOMY M HACTOAILIEMY POCCHICKOW MaTEMAaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSIM POCCHMCKMX MAaTEMAaTUKOB W POCCHHCKOUN
MAaTEMATHYECKOW WIKOJIbI, K HCMOJIb30BAHUIO ASTHUX JOCTHKEHHM B JPYIrMX HAayKax H
MPUKJIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOSI3aHHOCTEW TpaKJaHWHA M peaju3alli ero Ipas,
MPEACTAaBICHUEM O MAaTEMAaTHYECKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PAa3JIMYHBIX CTPYKTYD,
SBJICHUI, TTPOLIETYp TPaKJAHCKOro 00IIecTBa (HarmpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO OTHYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KCHUW HAyKH, OCO3HAHUEM BaXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B
NESATEIIbHOCTU YYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTaHOBKOM HAa aKTMBHOE Y4YacTHE B PELICHUM NPAKTUYECKUX 3a7a4 MaTeMaTUYECKOMU
HAIpPaBJICHHOCTHU, OCO3HAHUEM BaKHOCTH MAaTEeMaTHYECKOTO OOpa30BaHUS HA MPOTHKCHHUU
BCEW KU3HU YISl YCIIEITHOW MPO(PECCUOHATILHON JESITEIIbBHOCTH M PA3BUTHEM HEOOXOIMMBIX
YMEHUM, 0CO3HAHHBIM BBIOOPOM U MOCTPOEHUEM HUHAUBUYATBHON TPACKTOPUU 00pa30BaHUS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K DMOIMOHATBHOMY U ACTETUYECKOMY BOCTPUSITHIO MaTEMaTHUYECKHX
00BEKTOB, 3aJad, pEIICHUM, pacCyX JAEHUW, YMEHHIO BHACTh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpHEHTaIlMe! B JIEATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJLI M OOIIECTBA, MOHMMAaHUEM
MaTeMaTHYECKOW HayKd Kak c(epbl 4eIOBEUECKON NeATEeIbHOCTH, ITanoB €€ pa3BUTHS U
3HAYUMOCTH JUISl Pa3BUTHUS UUBUJIM3ALAM, OBJAJACHUEM SI3BIKOM MaTE€MaTUKU U
MaTEMAaTHYECKON KYJBTYpOU KaK CPEICTBOM MO3HAHUSA MHUPA, OBJIAACHUEM IPOCTEUIIUMHU
HaBBIKAMU HCCIIEA0BATEIIbCKON IESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (OPMHPOBAHHE KYJLTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO IMPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HMHTEPECax CBOErO 3/I0POBBS,
BEJICHUS 37J0pOBOTO 00pa3a KU3HU (3I0pOBOE MUTAaHKE, COATAHCHPOBAHHBIN PEXXUM 3aHITHHA



U OTJbIXA, pEryjsipHas pu3ndeckasi akTUBHOCTh), C(OOPMHPOBAHHOCTHIO HaBbIKa peieKcu,
IPU3HAHUEM CBOETO IPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro 4eJlIoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTalueN Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUU ISl peleHns 3a7a4 B 00J1acTu
COXPAHHOCTH OKPYXaloIlEel Cpe/pl, MNIAHUPOBAHUS MOCTYIKOB M OLICHKHM HX BO3MOKHBIX
HNOCHEACTBUM Il OKpYXKAloLIEHd  Cpenbl, OCO3HAaHWEM TIJI00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHNUS;

8) ajanTanusa K H3MEHSIIOIUMMCSH YCJIOBUSAM COLUATBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS y
IpYyTUX JIOeH, NMpHOOpeTaTh B COBMECTHOM JAESITENbHOCTH HOBBIE 3HAHMs, HAaBBIKU U
KOMIIETEHIIUH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4Yucie (HOPMYIHPOBATH
UJeH, MOHATHUA, TUIOTE3bl 00 OOBEKTAX W SABJICHHSIX, B TOM YHUCJIE pPaHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallHI0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYAILIMIO KaK BBI30B, TPEOYIOLIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBIE PELICHUS U
NeucTBUs, (GOPMYIMPOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, POPMHUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue 1eicTBu:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MMPU3HAKK MAaTEMAaTUUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIY MOHATUSIMHU, (OPMYIUPOBATH OMpPEACIICHUS MOHATUM,
yCTaHABJIMBAaTh CYIIECTBEHHBIM TMPU3HAK  KIAacCU(UKAIMK, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAIIH3A;

e BOCHPUHUMATH, GOPMYJIHUPOBATH U TTPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBIABJISATH MATEMAaTUUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOpPEYHUS B
dakTax, MaHHBIX, HAOMIOJACHUSX U YTBEPXKICHUAX, TMpeIaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e JI€NaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIIOUEHNU M0 aHAJIOTHH;

e pa3bupaTh JOKa3aTeNbCTBA MATEMAaTHYECKUX YyTBEpXKIAEHUW (TpsiMbie HW  OT
MPOTUBHOIO),  MNPOBOJIUTH  CAMOCTOATEIbHO  HECJOXHBIE  JOKa3aTEIbCTBA
MaTeMaTU4eCcKuX (aKkTOB, BBICTpAWBATH APTyMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,;

e BbIOMpaTh Ccroco0 penieHUs: y4eOHOM 3aaaud (CpaBHMBATh HECKOJbKO BapHAHTOB
perieHusi, BEIOUpaTh HanOoJIee MOIXO AN C YIETOM CaMOCTOSITEIHHO BBIIETIEHHBIX
KPUTEPHUEB).



Bba3oBble ucciieqoBarTe/IbCKue 1eCTBHA .

UCTIONIb30BaTh  BOMPOCHI  KaK  HCCIIENOBATENbCKHA  WHCTPYMEHT  TO3HAHUS,
dbopMyITHUpOBaTh BOTIPOCHI, duKkcupyromnme IPOTHUBOpEYHE, npobiemy,
CaMOCTOSATENILHO yCTaHABIMBAaTh HCKOMOE W JaHHOE, (HOPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MPOBOJNUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUTaHY HECJIOXKHBIA IKCIEPHUMEHT,
HEOOJIBIIOE HCCICAOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOATENFHO  (OpPMYyIUpOBaTh OOOOIIEHWsT W BBIBOABI IO  PE3yibTaTam
MPOBENEHHOTO HAOJIIOICHHUSI, MCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTh MOTYYEHHBIX
pe3yibTaTOB, BHIBOJIOB M O00OIIIEHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE  TMpoIlecca, a TakKe  BBIJBUraTh
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOIUMBIX
JUISL peLIEHUS 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIHIO
pa3IUYHBIX BUIOB U (POPM MIPENCTABICHHUS,

BBIOMpPATh (POpMy NpeACTaBICHUs HHPOPMALMK M WUIIOCTPUPOBATh pEIIaeMble
3aJjauM CXeMaMH, JuarpaMmmMaMu, MHOU rpadukoi 1 uX KOMOMHALMSIMY;

OLIEHUBATh HAAE&KHOCTh MH(OPMALIUU 110 KPUTEPUSAM, MPEAJIOKEHHBIM YUUTEIEM U
c(OpMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMAThL U POPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU M IEIISIMHU
OOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M
MUCBMEHHBIX ~ TEKCTax, JaBaTh TOSICHEHUS 10 XOJIy pEHIeHUs  3a/aud,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTAT;

B Xo0I€ OOCYXJCHHS 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOl TEeMBl,
poOJIeMBbI, pelIaeMoi 3aa4u, BRICKA3bIBATh UCH, HAIICICHHBIC HA TIOWCK PEIICHUS,
COTOCTAaBIISATh CBOM CYXIEHHUS C CYXKICHHSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OOHapy>KuWBaTh pa3IWyue ¥ CXOJCTBO TO3UIMNA, B KOPPEKTHOU (dopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTaBISITh PE3yIbTAaThl PEIICHUS 33aa4H, SKCIIEPUMEHTA, UCCIICI0BaHUs, TPOEKTA,
CaMOCTOATENILHO BhIOMpATh (pOopMaT BBICTYIUICHUS C YYETOM 3a7ad MpPE3CHTAIUU U
0COOEHHOCTEH ayIUTOpUH;

MOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW Y WHIUBUAYATHHONW pabOTHI
IIPU PEIICHNN YY4EOHBIX MaTeMAaTHYECKHX 3a]1a4;

NPUHUMATh 1€Jh COBMECTHOW  JIEATENHHOCTH, IUIAHUPOBATh  OpPTaHHU3AIHIO
COBMECTHOI paloThl, pacHpenensaTb BUAbl padOT, IOrOBapUBATHCS, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPyHmoBbIX (opmax paboTel (0OCYyXjaeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BHIMOIHITH CBOIO YacTh PabOThl M KOOPIAMHHPOBATH



CBOM JIEUCTBHSI C IPYTUMU YJI€HAMU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJIa B
o0  MpPONYKT MO  KpuUTepusiM,  C(HOPMYJIHPOBAHHBIM  y4aCTHUKAMHU
B3aMOJICUCTBHUS.

PerynsiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH, AJTOPUTM PELIEHUsS 3aJauyd (UM €ro 4acTh),
BbIOMpaTh CIMOCOO pElIeHUus C Y4ETOM HUMEIOUIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, JMOLMOHAJIBLHbIN HHTEJJICKT:

e BJAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa peleHUs
MaTeMaTU4YEeCKOH 3a]1a4H;

e TMpPEABUAETH TPYIAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUU 33]]a4l, BHOCUTH
KOPPEKTHUBBI B ACSATENBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HANIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

e OLICHMBATH COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOM LIEJIN U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHMKEHMSI WIM HEJOCTHKEHHUS 1IN, HAaXOJUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 kjacce OOYyYalOIIMICSA TMOMYYUT CIEAYIOUIUME MPEIMETHbBIC
pe3yibTaThl:

Uutath uHGOpMALINIO, MIPEJACTABICHHYIO B TaOJIMIAX, HA JAHarpaMMax, MpeiCTaBiIsaTh
JlaHHbIE B BHJE€ TAOJMIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIC (CTOJIOUYATHIE) U KPYTOBBIE) TIO
MacCUBaM 3HAYEHUU.

OnuceiBaTh M MHTEPIPETUPOBATH PEAIIbHBIE YHCIIOBBIE JTAHHBIE, MPEACTABICHHBIE B
TabnuIax, Ha Auarpammax, rpadukax.

Hcnonb30oBaTh Il ONMCAaHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpEIHEE
apumeTnyecKkoe, MeJInaHa, HanboJIbIIee U HAMMEHbIIIEE 3HAYCHUS, pa3Max.

WNmetp mpeacTaBieHUE O CIy4alHOW M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3HYEeCKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEICTABICHUE O CTATUCTUYECKON
YCTOMYHUBOCTH.

K koniy oOydenuss B 8 kijacce oOyyarolmuiics MONYYUT CIEAYIOIIME MPEIMETHBIC
pe3yJbTaThl:

W3BnekaTte ¥ mpeoOpa3oBbIiBaTh HHGPOPMAIIMIO, MPEACTABICHHYIO B BHUJE TaOHIl,
auarpamm, rpadukoB, MPeCTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIE C MNOMOULIBIO CTATUCTUYECKHUX IMOKA3ATENEH: CPEIHUX 3HAYECHUN U
Mep pacceuBaHus (pa3max, TUCIEPCHs U CTAHIaPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHUW M YACTOTHI COOBITHI, B TOM YHCIE IO
pe3ynbTaTaM u3MEpeHul U HaOJI0ICHU.



Haxonutb BepOSTHOCTH CIIy4allHBIX COOBITUM B OMNbITaX, 3HAas BEPOATHOCTHU
AJIEMEHTApHBIX COOBITHH, B TOM YKCII€ B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBath rpaduueckie MOACIU: AEPEBO CIyYalfHOTO SKCIIEPUMEHTA, AUAarpaMMbl
Diinepa, ynuciaoBas npsmasi.

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOJMHOKECTBO, BBIINOJHATH ONEpPAlMU Hal
MHOXECTBaMU: OOBEAMHEHHE, TIEPECCUCHHE, JIOMOJHEHHE, TEPEUUCIIsATh DJIEMEHTHI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduyueckoe MpPEICTaBICHNEe MHOXKECTB M CBS3CH MEXIy HUMH IS
ONUCAHUsI TPOLIECCOB M SIBIICHUI, B TOM YHCJIE MPHU PEIICHUM 3aJlady U3 JAPYIUX Y4EOHBIX
IIPEIMETOB U KYypPCOB.

K koniy oOyueHuss B 9 kjacce oOyyaromuics MOMYYUT CIEAYIONIUE MPEIMETHbIE
pEe3yJIbTaTHhI:

W3Bnekath u mpeoOpa3oBbIBaTh HMHGOPMAIMIO, MPEICTABICHHYIO B Pa3IMYHBIX
HCTOYHUKAX B BUJE TAOJMII, 1UarpamM, rpauKoB, MPEJCTaBIATh JAaHHBIE B BUJE TaOJMII,
JarpaMm, rpauKoB.

PemaTte 3a1aun opraHu30BaHHBIM [IEPEOOPOM BApPHAHTOB, a TAKXKE C MCIOJb30BAaHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU JJISI MACCHUBOB YMCJIOBBIX JTAHHBIX, B
TOM YHCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEUBAHUS.

Haxonuth YacTOThl 3HAYEHUH W 4YaCTOTHl COOBITHSA, B TOM WYHCIIE TMOJb3YSICh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

HaxoauTh BEpOSTHOCTU CIIy4allHbIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM YHUCJE B
ONbITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSX HCIBITAHUA [0
IIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmeTp npencTaBiieHUE O CIIy4aHOW BEJIMYMHE U O PACIPEACIEHUH BEPOSATHOCTEN.

NmeTs mpeacTaBiieHUe 0 3aKOHE OOJIBIITNX YHUCEIT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4ailHOM U3MEHUYMBOCTH U O POJIU 3aKOHA OOJIBIINX YKCEN B IPUPOJAE U OOIIECTBE.



TEMATHUYECKOE ITJNTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
bubmuorexa [JOK
L HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Omncatenbhas Cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuorexa [JOK
2
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 wacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 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
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