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INOACHUTEJIbBHAS 3AIINCKA

B coBpemenHOM 1M(GPOBOM MHpPE BEPOSATHOCTh M CTATUCTUKA MPHOOpPETaloT BCE OOJBIIYIO
3HAYMMOCTh, KaK C TOYKH 3PEHHS IMPAKTHYECKUX MPUIIOKEHUH, TaK U HUX POIH B OOpa3OBaHHH,
HEOOXOIUMOM KaxJ0My denoBeKy. Bospacraer umcio mnpodeccuil, mpu OBIAaJEHUU KOTOPHIMU
TpeOyeTcst Xxopomasi 6a30Basi MOATOTOBKA B 00JACTH BEPOSITHOCTH U CTATUCTUKH, TaKas MOATOTOBKA
Ba)KHA IS POIOJKEHUST 00pa30BaHUsl U JUIsl YCIEIIHOM MpodeccuoHalbHON Kapbephl.

Kaxxaplii 4enoBek MOCTOSIHHO IPUHUMAET PELICHHUS] HA OCHOBE MMEIOLIUXCS y HEro JaHHBIX. A
JUIsi 0OOCHOBAaHHOT'O MPHUHSTHUS pEIIeHUsS B YCIOBHSIX HEAOCTaTKa WM U30bITKa HHGMOpManuu
HEO00XOUMO B TOM YHUCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIICHUE.

MMeHHO TO03TOMY OCTpPO BCTajga HEOOXOIUMOCTh CHOPMUPOBATH Y  OOYyYarOIIMXCS
(GYHKIIMOHAJIBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYIO B ce0sl B KaueCTBE HEOTHEMIJIEMOM COCTaBISIOLICH
yYMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh WH(OPMAIIHIO, TIPEICTABICHHYIO B Pa3IHYHBIX
dbopMax, MOHMMATh BEPOSTHOCTHBIN XapakTep MHOTHX pEaJbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
IIPOU3BOJIUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MPUHIMIAMH cOOpa, aHAIMW3a U MPEACTaBICHUS
JAHHBIX W3 PA3IMYHBIX CcQep JKU3HM OOMmEecTBa M TOCYJapCTBa MPHOOIIAET OOydJaIOmUXCS K
oOlIeCTBEHHBIM HHTEpecaM. M3ydyeHue OCHOB KOMOWHATOPUKHM pa3BHBAE€T HABBIKM OpraHU3AIMU
nepebopa M mojacy€Ta 4YKcia BAPUAHTOB, B TOM YHWCJIE B NPUKIATHBIX 3ajadax. 3HAKOMCTBO C
OCHOBaMU TeOopuu rpadoB co3AaéT MareMaTudeckuili GyHaaMeHT st GOpMUPOBAHMS KOMIETCHIINIA B
oOmacti MHPOPMATUKKA U TUPPOBBIX TEXHONOTWH. [IpM WM3yueHUHM CTATUCTUKH W BEPOSTHOCTH
o0oramaroTcsi MpeJCTaBiIeHHUs] OOy4alolIMXCsi O COBPEMEHHOH KapTHHE MHpa W METOJax ero
uCClieIoBaHus, (pOpMUPYETCS MOHUMAHUWE POJHM CTAaTUCTUKH KaK MCTOYHHMKA COIMAIBHO 3HAYMMOMN
nH(}OPMaIIMU U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUSI.

B cooTBeTcTBHUU ¢ JaHHBIMU LENISIMU B CTPYKTYpPE MPOrpaMMbl yueOHOTo Kypca «BepoaTHoCTb U
CTaTUCTHKA» OCHOBHOTO O0ILEro 00pa3oBaHMsl BBIETIECHbI CIEIYIOIUE COAePKATEIbHO-METOINIECKHE
muHun: «lIpencraBneHne AAHHBIX M ONUCATENbHAs CTAaTUCTUKa», «BeposSTHOCTB», «JIeMEHTHI
KOMOUHATOpUKW», «BBeneHue B Teoputo rpadony.

Conepxanne nunaun «lIpencraBieHne JaHHBIX M ONMUCATENIbHAs CTATHUCTUKA» CIYKUT OCHOBOM
JUis (OPMHUPOBAaHUS HABBIKOB paboThI ¢ MH(pOpMalMen: OT YTeHUs] U MHTepHpeTanuyd UHGOpMaIHH,
IpeJICTaBICHHON B Tabmuuax, Ha AMarpaMMax U rpadukax, A0 cOopa, MpeACTaBIEHUS M aHAINU3a
JAHHBIX C HCIOJb30BAHUEM CTAaTHCTUYECKUX XapaKTEpUCTHK CpeIHUX M pacceuBaHus. Pabotas c
JaHHBIMH, oOOydJaromuecs y4yaTcsi CUMTBIBaTb M WHTEPNPETHUPOBAaTh JlaHHbIC, BBIIBUIATb,
apryMEHTUPOBaTh W KPHUTUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBIIUIATE Haa (aKTOpaMu,
BBI3bIBAIOIIMMHM W3MEHUYMBOCTb, W OLIEHWBAaTh HMX BIUSHUE Ha paccMaTpUBaeMble BEIWYUHBI U
IIPOLIECCHI.

NHTYyUTHBHOE NPEACTABICHUE O CIIy4alHON M3MEHYMBOCTH, UCCIIEOBAHNE 3aKOHOMEPHOCTEN 1
TEHJCHIIMA CTAaHOBUTCS MOTUBHPYIOLIEH OCHOBOW AJIi M3Yy4EHUS TEOPUM BEpOSATHOCTEW. boibmioe
3HaYeHHE MMEIOT MPAKTHUYECKHUE 3aJaHHs, B YACTHOCTH OIBITHI C KJIACCUUYECKUMH BEPOSATHOCTHBIMU
MOJIETISIMHU.

[TonsiTue BEpOSTHOCTM BBOAWUTCA KaK Mepa IMpaBaononodus ciay4aitHoro cooObitus. Ilpu
U3y4eHUH Yy4eOHOro Kypca oOydYaromuecss 3HAKOMSTCS € MPOCTEHIIMMH METOJaMH BbIUMCIICHUS
BEPOATHOCTEH B CIy4ailHBIX HKCIEPUMEHTAaX C PaBHOBO3MOXHBIMU D3JIEMEHTAPHBIMH HCXOJAMHU,
BEPOSTHOCTHBIMH 3aKOHAMH, MTO3BOJISIONIMMHU CTaBUTh M peliaTh 0ojee cIoXKHbIe 3a7auu. B yueOHbIi
KypC BXOJIAT Ha4aJbHbIE MTPEJICTABICHUS O CIyYallHbIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax ydeOGHOro Kypca OCYILECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C MHOXKECTBAMHU H
OCHOBHBIMH OTI€paIUsIMU HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS IPUMEPbl TIPUMEHEHUS 711 PEeIICHUs
3aJa4, a TaKXKe UCIOJIb30BAHUS B IPYTHX MaTEMaTUYECKHX Kypcax M yUeOHBIX IpeaMeTax.

B 7-9 knaccax m3ydaercs y4eOHbBIH Kypc «BeposTHOCTh M CTaTHCTHKA», B KOTOPBIM BXOJIAT
pasnensl: «lIpencraBieHue NaHHBIX W OINHUCATENbHAs CTAaTUCTHKA», «BeposTHOCTB», «DIeMEHTHI
KOMOWHATOpHUKNY, «BBeaeHue B Teopuro rpadoBy.



Ha n3ydenne yuebHOTO Kypca «BeposTHOCTh U cTatucThKa» oTBoauTcst 102 gaca: B 7 kiacce —
34 ygaca (1 gac B Hemenio), B 8 kiacce — 34 vaca (1 gac B Henemo), B 9 kimacce — 34 vaca (1 ygac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

[IpencraBieHue JaHHBIX B BHUJE TaOIUI], quarpamm, rpadukoB. 3anodHEHUE TA0JUIl, YTEHUE U
MOCTpPOEHHE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHE TIpapUKOB peaIbHBIX
nporeccoB. M3BnedyeHrne wHPOpMAIMM W3 JAUArpaMM M TaOJUI, WCIOJIb30BAHWE M WHTEPIPETALUs
JAHHBIX.

OmnwucarenpHasi CTAaTHCTUKA: cpenHee apuMETHUecKoe, MeAHMaHa, pa3Max, Hauboiipliee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHOI H3MEHYUBOCTH.

CryqaifHpIli SKCHEpUMEHT (OIBIT) M CiIy4aiiHoe coOwiTHe. BepostHocTh m dacroTta. Poib
MaJIOBEPOSATHBIX W TPAKTHYECKU JOCTOBEPHBIX COOBITUH B TpUpOJE W B oOmecTBe. MoHeTa u
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepmuHbL. Yucio pédbep u cymMmapHas CTEIICHb BEpIIHH.
[IpencraBnenue o csznoctu rpada. Lenu u nukiel. [Iytu B rpadax. O6xox rpada (siinepoB myTh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos..

8 KUIACC

IIpencraBienue naHHBIX B BUJE TAOIULL, JUAarpaMm, rpaukoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, IMOAMHOXecTBO. Omnepauuu HaJXl  MHOXECTBAMMU:
o0beMHEHHEe,  IepeceyeHue,  jomnonHeHue.  CBoiicTBa  omepauMid  HajJ  MHOXECTBaMHU:
NePEMECTUTENILHOE, COYETATEIBHOE, PACIIPEASIUTENbHOE, BKIIOYeHUs. Mconbp30Banne rpadudeckoro
IPECTaBICHNUS MHOXECTB JJIsl ONMCAHUs PeabHbIX IIPOLIECCOB U SIBICHUH, TP PELLICHUHU 3ajay.

W3mepenue paccenBanus NaHHBIX. [lycriepcus U CTaHAapTHOE OTKIOHEHHE YMCIIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

DOnemMeHTapHble COOBITUSA cilydailHOro ombiTa. CiyuaiiHble coObITHSA. BeposTHOCTH COOBITHI.
OnbITEl ¢ PaBHOBO3MOXKHBIMM 3JIEMEHTApHBIMU COOBITHSMU. CiaydaiiHelii BbIOOp. CBs3b MeXIy
MaJIOBEPOATHBIMU U MTPAKTUUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBolicTBa JEPEBBEB: €AMHCTBEHHOCTD ITYTH, CYILIIECTBOBAHNE BUCSAYEH BEPIIMHBI, CBA3b
MEXJly YMCJIOM BepILUH U uncioM pédep. [IpaBmiio ymHOkeHus. Perenne 3a1au ¢ nomonibio rpagos.

[TpotuBononoxusle coObiTusA. uarpamma Oitnepa. OObennHEHHE M NepeceueHre COOBITHIA.
HecoBmectnbie coObiTus. dopmyna ciaoKeHUsi BepoOsATHOCTEH. YcloBHas BepOsTHOCTh. llpaBuio
yMmHOXeHus. HezaBucumblie coObiTus. [IpencraBnenue skcriepuMenTa B Buje AepeBa. Pemenue 3agau
Ha HAXOXX/IEHHUE BEPOSITHOCTEN C TMOMOIIBIO JepeBa CIy4ailHOTO SKCIIEPUMEHTA, TuarpaMm Dumepa.

9 KJIACC

[IpencraBieHne AaHHBIX B BHJE TaONMI, AMarpamm, rpaduKoB, HHTEPIpETalusl IaHHBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM 1aHHBIM.

[TepectanoBku u ¢akropuan. Coueranus u yucio coyeranuil. Tpeyronpuuk [lackans. Pemenue
3a]1a4 C UCIIOJIb30BaHNEM KOMOMHATOPUKH.

['eomerpuueckast BepoaTHOCTb. CitydaifHbIi BBIOOP TOUKH U3 (PUTYPBI HA TUIOCKOCTH, U3 OTpE3Ka
Y U3 IyTU OKPYKHOCTH.

HcneiTanne. Ycnex u Heynauya. Cepus ucHbITaHMM 10 nepBoro ycrnexa. Cepust MCIBITaHUN
bepnysmiu. BepostHocTr coObITHII B cepuu ucnibiTaHui bepHysim.

CrnyuaiiHas BeNMYMHA W PACIpEAEIICHUE BEPOATHOCTEW. MaTemaTuueckoe OXHUAAHUE U
pucriepcus. IIpumepsl MaTeMaTHYecKoro OXWJAaHUs KaK TEOPETHYECKOrO0 CpPEOHEro 3HA4YeHMS
BEIIMYMHBL. MaTeMaTuuecKoe OXKUJAaHUE U JUCIIEPCHS CIIy4YalHOM BEIUYMHBI «YHUCIIO YCIIEXOB B CEPUU
WCTIBITAaHUN bepHym».

[TonsiTue o 3akoHe OONMBIIMX uucen. V3MepeHHe BEpOSTHOCTEH ¢ MOMOIIBI0 YacToT. Poib u
3HAYCHHE 3aKOHA OOJIBIIINX YUCEN B PUPOJIC U OOIIECTBE.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMbDbI YYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATUCTHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE Ppe3yJbTAThl OCBOCHUS IMPOrpaMMbI yueOHOro Kypca «BeposTHOCTh U
CTaTHCTHUKA» XapaKTEePU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K IMPOLUIOMY U HACTOSALIEMY POCCHICKOM MaTeMaTHKH, [IEHHOCTHBIM
OTHONIICHHEM K JOCTHKCHHUSIM POCCHICKUX MAaTeMaTUKOB U POCCUHMCKONW MaTEeMaTHUYECKOW IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpakJaHWMHA M pealu3aldd ero Ipas,
MPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
IpoIeyp T'pa)IaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHHIO
STUYECKHUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHMKEHHI HayKd, OCO3HAHHEM
BKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHE€ B PELIEHUU NPAKTHUUECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMAaTHYECKOTro oOpa3oBaHUS Ha MPOTSIKEHUH Bcei
JKU3HU JUIS YCICITHOW MPOQPECCHOHAIBHON JAEATEIPHOCTH W PA3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBHUIYaJbHOW TPAECKTOpUM OOpa30BaHUsI U >KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHATIBHOMY U 3CTETUUECKOMY BOCIPHUSATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, PelIeHU, pacCyKICHU, YMEHUIO BUJIETh MATEMATUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpUEHTAIlel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TMpeAcTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA  4YeJIOBEKa, MpPHUPOAbl M  O0IIecTBa, IOHMMaHUEM
MaTeMaTHYECKON HayKu KakK cepbl YeIOBEUECKON AeATeIbHOCTH, STANOB €€ pa3BUTHS M 3HAYUMOCTH
JUISL pa3BUTHS LUBWJIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKU M MaTeMaTUYECKOW KYJIbTYpOH Kak
CpPEICTBOM TO3HAaHUA MHpaA, OBJAJACHUEM NPOCTEUIIMMU HAaBBIKAMU  HCCIEAOBATENIbCKOMN
JeSITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHPOBAHUE KYJbTYPbl 30POBbSi U 3MOLHMOHAJBHOIO
Os1aronosyqusi:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHWE 3HAHUS B MHTEpPEcax CBOErO 370pPOBbs, BEICHUS
3I0pOBOr0 00pa3a >KU3HHM (30pOBOE MHTAaHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHH M OTAbIXA,
perynspHas puznyecKas akTUBHOCTS), C(HOPMHUPOBAHHOCTHIO HAaBbIKA peieKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha TNpPUMEHEHHEe MaTeMaTWYeCKUX 3HAHWW /A pelleHus 3agad B o0yactu
COXPaHHOCTH OKpPYXalollel Cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MOCJIEICTBHI
JUTSL OKpYKarolllel cpefbl, 0OCO3HAHUEM TJI00ATFHOTO XapaKTepa SKOJIOIMYECKUX MpoOsieM U MyTel ux
pelIeHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JIEUCTBUSIM B YCJOBHUSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeIbHOCTh, B TOM YUCJIE YMEHUE YUUThCS Y APYTUX JIIOJIEH,
npHOOpETaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIBITA IPYTHX;

HEOOXOJUMOCThIO B (POPMHpPOBAHMHM HOBBIX 3HAaHUN, B TOM 4HcIe (QOPMYIUPOBATH HJEH,
MOHSITHSI, TUNOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM 4YHCIIE paHEe HEHU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIHIO KaK

BBI30B, TpPEOYIOUIM KOHTPMEp, KOPPEKTHUPOBAaTh IPHUHUMAEMbIE pELICHHUS W  JeHCTBuS,
dbopMynTUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBus:

BBIABIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy TMOHATHAMH, (QOPMYIHUPOBATH OINpPEACIICHUS TOHATHH,
yCTaHaBJIMBaTh CYILECTBEHHbIM MpPHU3HAK KiacCU(UKALMU, OCHOBaHMs i1 OOOOILEHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (QOpPMYJIUPOBaTh M NPEOOpPa3OBbIBATh CYXKAEHUS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpEuMsl B (haKTax,
JaHHBIX, HaONIONECHUSAX M YTBEPKACHUSX, MpeliaraTb KPUTEPUM JUIS  BbIABICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIL;

JIeNlaTh BBIBOJBl C MCIOJb30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WMHJYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTelbCTBA MaTEMAaTHUYECKUX YTBEPXKACHUH (MpsIMbIE U OT HPOTHBHOIO),
IPOBOJUTh CAMOCTOSITEJIbHO HECJIOKHBIE JIOKAa3aTelbCTBA MAaTEMaTH4ECKUX (HaKTOB,
BBICTpAauBaTh apryMEHTAllMI0, HPUBOJUTH HIPUMEPHl M KOHTPIPUMEPHL, OOOCHOBHIBAThH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 penieHus: yueOHOM 3a1auM (CpaBHMBAaTh HECKOJIBKO BapUAHTOB PELIEHUS,
BbIOMpaTh HanboJIee MOAXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBbIe nccienoBaTenLCKHe AeliCTBUA.

MCIIOJIb30BaTh BOIIPOCHI KaK HCCIIEOBATENbCKUNA HHCTPYMEHT IO3HaHUs, (hOpMYIHpOBaTh
BONPOCH, (PUKCUPYIOIINE NPOTUBOpEUHe, MpPOOIEMYy, CaMOCTOSATEIbHO YCTaHABIMBATH
HCKOMO€ U JaHHOC, (1)0pMI/IpOBaTB THIIOTE3Y, apTYMCHTUPOBATH CBOIO IMTO3UIIUIO, MHCHUE,
MIPOBOAMTH 10 CAMOCTOATEIHFHO COCTaBIIEHHOMY TUIaHY HECTIOKHBIHM SKCIIEpUMEHT, HEOOIBIIIOe
WCCJIEIOBAHKUE IO YCTAaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTy COOOI;

CaMOCTOSITENNbHO (HOpMYIHpPOBaTh 000OIIEHUS U BBIBOABI MO PE3yNIbTaTaM MPOBEIEHHOTO
HaAOII0/IEHUs!, UCCIIEIOBaHMS, OLICHUBATh JTOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB
1 0000IIEHUH;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEATNOI0KEHUS O €T
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISABIISATh HEJAOCTATOUYHOCTh U HM30BITOYHOCTh HH(OPMALMH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4H;

BbIOMpaTh, AaHAJU3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HH(GOPMALIUIO
pa3IMYHbIX BUJOB U (hOPM MpEICTaBICHHUS,

BbIOMpaTh (GopMy MpeacTaBieHHs WHGOpPMAIMU M WUIIOCTPUPOBATh pelIaeMble 3ajaud
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBAaTh HAAEKHOCTh HH(GOPMALMU TO KPUTEPUSAM, MPEAJIOKEHHBIM YUUTENEeM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHHM C YCJIOBUSMH U UEISMHU
O6H_I€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIpAKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IMHUCbMCHHBIX
TEKCTax, JaBaTh IOSICHEHUS IO XOAY pEIICHUS 3a/aud, KOMMEHTHPOBATh MOJTYYCHHBIN
pe3ynbTar;

B XO0/€¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAEMOH TEMBI, MPOOJIEMEI,
pelaeMoii 3a/1au, BRICKA3bIBaTh UJICH, HAIlCIICHHBIC HA TMIOUCK PEIICHUS, COTIOCTABISTh CBOH



CYXKJCHHUS C CY)KICHHUSAMH JIPYTUX YUYAaCTHHUKOB JIAJIOra, 0OHApY)KUBATh pa3Inine U CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

® TIPEACTABIATH pPE3YNbTaThl PEIICHMS 3aJadd, OHKCIEPUMEHTAa, HCCIEAOBaHUSA, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a7ad MNpPE3CHTAUH |
O0COOEHHOCTEHN ayAUTOPUH;

® TIOHMMaThb M HCIOJb30BaTh NPEHMYIIECTBA KOMAHAHOW W WHAWBUAYAJIbHOM pabOTHI mpH
penreHun yyeOHBIX MaTeMaTHYeCKUX 3a/1a4;

® [IpUHUMATHh I[€JIb COBMECTHOHM JESTEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboThI, pacmpenensTh BHIBI PaldOT, TOTOBAPUBATHCA, OOCYXKIATh MPOLECC U pe3yabTar
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e y4YacTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBl U JIPYTHE), BHIMOIHATH CBOIO 4YacTh PabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JIPYrUMHU 4WIEHAMHU KOMAHJIbI, OILCHWBATh KAa4yeCTBO CBOETO BKJIAJa B OOIIMIA HPOIYKT IIO0
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmu3anus:
® CaMOCTOSTEIbHO COCTaBJAThH IUIAH, aJIFOPUTM pEIICHUs 3aJadyd (WIM €ro 4acTh), BHIOMpPATh
Ccroco0 pemeHus ¢ YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILIHH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJIEKT:
e BJaJeTh cHoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ylbTaTa peLIeHUs
MaTeMaTHYeCKON 3ajjauu;
® [peABHAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTHb IpU pPEIICHWU 3a/adl, BHOCUTH
KOPPEKTHBBI B JEATENbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HaMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBAaThb COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTU IIOCTABIEHHOW MLEIM U YCIOBUSM,
OOBSICHATh NPHUYUHBI JTOCTMKEHUS WM HEIOCTHXKEHUs LeJH, HaXOTUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

K koH1y 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyduT CIeIyIONUe peIMETHbIE Pe3yIbTaThl:

Uurars uHpOpMaUIO, IPEACTABICHHYIO B Ta0IMIIaX, Ha AUarpaMMax, IpeICTaB/IATh JaHHbBIE B
BUJi€ TaOJIMIl, CTPOUTH AUArpaMMsbl (CTOJIOMKOBBIE (CTOIOUYATHIE) U KPYTOBBIE) 110 MAaCCUBaM 3HAYCHHH.

OnuceiBaTh U UHTEPIPETUPOBATH PEATIbHBIE YUCIIOBbIE JTaHHBIE, MIPE/ICTABICHHbIE B TAOIUIAX,
Ha MarpaMmax, rpajukax.

Hcnonp3oBaTh AJi1  ONMCAaHUSA JAaHHBIX  CTAaTUCTHMYECKHE  XapaKTEPUCTUKH:  Cpe/Hee
apupMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHBIIIee 3HAaUEeHUs, pa3Max.

HmeTs mpencTaBieHue O CIy4aliHONM M3MEHYMBOCTH Ha MpUMEpPax LeH, GU3NYECKUX BEINYHH,
AQHTPOIIOMETPUYECKHX JAHHBIX, UMETH NIPEACTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xoniy o0y4uenus B 8 kiacce o0yJaronuiics MoyquT CICAYIONTUE TPEIMETHBIC PE3yIbTATHI:

W3Bnekath U mpeoOpazoBbIBaTh MHGPOPMALMIO, MPEACTABICHHYIO B BHJE TaOJMI, JUarpamm,
rpaduKOB, MPEACTABIATH JAHHBIC B BHJIE TaOIHII, TUarpamMm, rpad)uKoB.

OnucelBaTh JaHHBIE C MOMOULIBIO CTATHCTUYECKUX IIOKA3aTeNed: CpPEJHUX 3HAUYE€HUH U MeEp
paccenBaHus (pa3max, JUCIIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTBHI YMCIIOBBIX 3HAUYEHHH M YaCTOTHI COOBITHIA, B TOM YHCJE IO pe3yibTaTam
W3MEPEHHUI U HAOJII0ICHUH.

Haxoaute BeposITHOCTH CllydyailHBIX COOBITHMII B ONBITax, 3Has BEPOSATHOCTH 3JIEMEHTapHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonb3oBathk rpaduyeckre MOJETU: JEpEeBO CIy4aifHOrO 3KCIIEPUMEHTa, AuarpaMMbl Diiepa,
YHCIIOBas IpsAMasi.



OnepupoBaTb MOHATUSAMHU: MHOYKECTBO, ITOJAMHO)KECTBO, BBIIIOJIHATH  OINECpalMy  Haj
MHOXECTBaMHU: OObEIUHEHHUE, IIepeceyeHHe, MAONOJTHEHUE, IEePEUUCIIATh JIIEMEHTHl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb30Bate rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBSI3€H MEXAY HUMH JJISl ONHCAHHS
IPOLIECCOB U SBJICHUH, B TOM YMCJIE IIPU PELICHUHU 3a7a4 U3 IPYTUX YUEOHBIX IPEIMETOB U KYpCOB.

K xoHIy 00ydeHus B 9 Kkj1acce 00ydaronuiics MOIyduT CIEAYIONIE IPEAMETHbIE Pe3yIbTaThl:

W3BnekaTth U npeoOpa3oBbIBaTh MH(GOPMALMIO, MPEACTABICHHYIO B pa3jIMYHbIX MCTOYHUKAX B
BUIe TabJHII, AUarpamMmm, rpauKoB, MPEACTABIATh JaHHbBIE B BUJE TAOJHII, AUAarpamMm, TpaduKoB.

Pemate 3amauM OpraHu3oBaHHBIM I1€peOOPOM BAapUAHTOB, a TAKXKE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcrnonb30BaTh ONMCATENIbHBIE XAPAKTEPUCTUKYU JIJII MACCUBOB YMCIIOBBIX JAaHHBIX, B TOM YHUCIIE
CpEHUE 3HAYCHUS U MEPHI paCCECUBaHUS.

HaxoauTe 4acTOTBHl 3HaUYEHWH W YaCTOTHI COOBITHS, B TOM YHCIE IOJIB3YSICh PE3yIbTaTaMH
IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOCHUH.

HaxonuThe BeposATHOCTH Ciy4daillHBIX COOBITUN B M3YYEHHBIX ONBITaX, B TOM YMCJIE B OINbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH, B CEPUSAX HCIIBITAHUI 10 IEPBOTO ycliexa, B CepUsix
ucneITanui bepryim.

MmeTs npencTaBiieHuE O CIIy4aliHON BEIMUMHE U O PAaCIPEIEICHUH BEPOSTHOCTEN.

HNmeTs mnpencTaBiieHHE O 3aKOHE OOJBIIMX YHUCEN Kak O IPOSBIEHUU 3aKOHOMEPHOCTU B
CJly4yaifHON M3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undgposBbie)
n/n NMPOrpaMmblI Bcero OHT%Om’m’Ie paKT 6uqec1me o0pa3oBaTejibHbIE
padoTsI padoTsI pecypebl
bu6nmorexa [IOK
1 Tpencrasnenue panHbix ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OnucarenbHas CTaTUCTHKA 8 1 https://m.eds0o.ru/7f415fdc
. bubnuoreka [{OK
3 Corysainas HSMCHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Baenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M 9acToTa CIly4aliHOTO 4 1 Bbu6moteka [JOK
COOBITHUSA https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
6 O0001IeHnEe, cuCcTEMaTH3alis SHAHUH 5 2 https://m.eds00.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 2 5
[TPOIT'PAMME



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

KoanuecTBO yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 (undposbie)
n/n NMPOrpaMmblI Bcero OHT%Om’m’Ie pakT Gnqeclme odpa3oBaTejbHbIE
padoTsI padoTsI pecypebl
bu6nmoreka [IOK
1 HosTopenne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OmnmcarenpHas cTaTucTuka. PaccemBanue 4 bubnuorexa [JOK
JIAHHBIX https://m.edsoo.ru/7f417fb2
bub6nmoreka [IOK
3 Muoxectsa 4 https://m.edsoo0.ru/7f417fb2
. bubnunoreka LIOK
4 BeposiTHOCTB CllydaliHOTO COOBITHS 6 1 https://m.eds00.ru/7f417fH2
bubnunoreka LIOK
> Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoreka [{OK
6 Crryaaidnsie cobbmia 8 https://m.edsoo0.ru/7f417fb2
. bubnuorexa [IOK
7 O0001enne, cucreMaTH3amus 3SHaHUH 4 2 hitps://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'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

KoJsunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpOrpamMmbl Bcero OHT%O‘]"’HHe paKT 6nqec1me odpa3oBaTejbHbIE
padoThI padoThI pecypesl
bu6mmoreka [IOK
1 Hosropenne kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DNeMEeHThl KOMOMHATOPUKHU 4 1 https://m.eds0o.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmorexa LHOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Menerranus bepryiin 6 1 https://m.edsoo.ru/7f41a302
5 Ciy4yaligast BeJIMurHa 6 bubmmorexa [JOK
¥ https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
6 Obobmierne, KOHTPOIb 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'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

INOYPOYHOE IIJTIAHUPOBAHUE

7 KIIACC
Ne KoJsnyecTBo yacos Jara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3yuenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [IpencraBnenue TaHHBIX B TAOJIUIIAX 1 Bubmorexa IOK
https://m.edsoo.ru/863ec1f8
2 [IpakTuyeckue BIYUCIEHUS 11O 1 bubmmorexa [IOK
TaOJIMYHBIM TAHHBIM https://m.edso0.ru/863ec324
3 N3BnedyeHne n nHTEPIpETALUA 1 bubnnoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 ITpakTrueckas padota "Tabmuirsr" 1 1
;| b ook i | BuGerera LOK
’ https://m.edsoo.ru/863ed18e
(cTonbuaTkIX) qUarpaMm
o | memenmeerpome munpmae. | BuGerera LOK
marpamy https://m.edso0.ru/863ed602
7 [Ipaktrueckas padota "J{uarpammser" 1 1 Egg;?lﬁlee%asﬁgﬁm 63ed72e
3 Uucnossie Habopsl. CpenHee 1 bubnnoreka [JOK
apupMeTHIecKoe https://m.edso0.ru/863ed846
9 Yucnossle HaOopel. CpenHee 1 bubnuoreka [IOK
apupmMeTHIecKoe https://m.edso0.ru/863ed846
10 Menaunana yrcinoBoro Habopa. 1 bu6mmoreka [JOK
VCTOMYUBOCTE METUAHBI https://m.edso0.ru/863edb3e
11 Menuana 9ucioBoro Habopa. 1
Y CcTOHYMBOCTh MEANAHBI
12 [IpakTuueckas padora "Cpenaaue 1 1 bubnuorexa [IOK
3Ha4YeHUs" https://m.edso0.ru/863edc6a
13 Hawubomnbiree 1 HauMeHbIIICe 1 bu6nmoreka [JOK

3HAYEHMsI YUCTOBOTO Habopa. Pazmax

https://m.edso0.ru/863ee07a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

HauGospiiee u HanMeHbIIIee

14
3HAUEHUs YUCIOBOrO Habopa. Pazmax
15 HauGonbiiee u HauMeHblee
3HAYCHMsI YUCIIOBOTO Habopa. Pazmax
to | Sompormans s e Bumorera LOK
o https://m.edso0.ru/863ee390
OrnucarenbHas CTaTUCTUKA
17 CrnyuaiiHast ©”3MEHYMBOCTD (IIPUMEPHI) bubmorexa LHOK
https://m.edsoo.ru/863ee4bc
18 YacroTra 3HaUYCHUI B MAaCCUBE JAaHHBIX bubmorexa LIOK
https://m.edso0.ru/863ee69c
19 TpynmmpoBka bu6mmoreka [IOK
https://m.edso0.ru/863ee9d0
20 ['ucTorpammer
bubmuorexa [JOK
21 Ierorpammet https://m.edsoo.ru/863eeelc
29 [Ipaktuyeckas padora "Cryvaitnas bubnnorexa [HOK
U3MEHYUBOCTB" https://m.edsoo.ru/863eecc8
23 penerannene st  nowousio ubmorera LIOK
https://m.edsoo.ru/863eef52
rpada
e | oo Saneuroon) s, B LOK
https://m.edsoo.ru/863efOba
BepunH. Llens u nukn
o5 Henp u uxa. [lyts B rpade. bubnnorexka [JOK
I[IpencTaBneHue o CBI3HOCTH rpada https://m.edso0.ru/863ef236
26 [IpencraBnenne 06 OpUEHTUPOBAHHBIX bubnuorexa [IOK
rpadax https://m.edso0.ru/863ef3b2
7 Ciy4yaliHbI{ OIIBIT U CITy4aitHOE bubnuorexa [JOK
coObITHE https://m.edsoo0.ru/863ef4d4
BeposiTHOCTB M YacTOTa COOBITHS.
o8 Posib ManioBEpOSITHBIX M MPAKTUYECKU bubmuotexa [JOK

JIOCTOBEPHBIX COOBITHI B IPUPOJE U B
oOmecTBe

https://m.edso0.ru/863ef646



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

Monera u urpaibHasi KOCTb B TEOpUU

29 N 1
BEPOSTHOCTEH
30 [IpakTuueckas padora "Hacrora 1 bubmumorexa [IOK
BbINazeHus opiia https://m.edso0.ru/863ef8a8
3 “Cnyuatinan soweramsocts, Tpaps ) ubmiorera LIOK
N ' " https://m.eds00.ru/863f0186
BeposiTHOCTB citydaifHOTO COOBITHSA
32 [ToBTOpEeHME, 000OIICHHE. 1 bu6mmoreka [IOK
[pexncraBieHne TaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6oOIICHNKE. 1 bubmumorexa [IOK
OnwucarenbHasi CTATUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, oboOmICHNE. 1 bubmmoreka [IOK
BeposiTHOCTD CIy4aiiHOro COOBITHSI https://m.edsoo.ru/863efec0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbIE
/i yp Beero OHTPOJILHbIE pPaKTHYeCKHe H3yueHns P
padoThI padoThI pecypcbl
1 IIpencraBnenue qanubix. OnucarenbHas 1 bub6nmoreka [IOK
CTATUCTUKA https://m.eds00.ru/863f029¢
2 CrnyuaitHast u”3aMeHunBoCTh. CpeiHue 1 bubmmoreka [JOK
YKCI0BOr0 Habopa https://m.edsoo.ru/863f03fc
3 Cny4aitabie coObITHA. BeposTHOCTH 1 1 bubmuorexa [JOK
YaCTOTEI https://m.eds00.ru/863f0578
+ | epommocrelt: wosera s drpamsmas i BuGmorera LIOK
P ’ p https://m.eds00.ru/863f076c¢
KOCTb
bubnuoreka [IOK
5 OTiconenms 1 https://m.edso00.ru/863f0a50
bubnunoreka LIOK
6 Jlucniepcus ucn0Boro Habopa 1 https://m.edso0.ru/863f0a50
v CrangapTHOE OTKJIOHEHHE YHUCIOBOIO 1 bu6nmorexa LIOK
Habopa https://m.edso0.ru/863f0bfe
8 JnarpaMMbl paccernBaHUs 1 bubmorexa LIOK
p p https://m.edso0.ru/863f0eab
9 MHO0XeCTBO, ITOIMHOXKECTBO 1 Bubmuorexa IOK
» IO https://m.edso0.ru/863f1180
10 | obammernte nepescnemme, i Bunorexa LIOK
8 - 11ep ’ https://m.edso0.ru/863f143c
JIOTIOTHEHNE
11 | nepeeenmenioe, cormemmon, | 1 BuGnorexa LIOK
P ’ ’ https://m.edso0.ru/863f1784
pacnpenenuTeabHOe, BKIIOUEHUS
bubnunorexa LIOK
12 ['paduyeckoe mpencTaBiIeHE MHOKECTB 1 hitps://m.eds00.ru/863F198¢
13 KonTtponsHas pabora mo temam 1 1

"Cratuctuka. MHoxecTBa"



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c

14 DneMeHTapHble coObITHs. CiydaitHbIe bubnuotexa [JOK
COOBITHS https://m.edso0.ru/863fldec
15 BbrnaronpusTCcTBYIOIIME IIEMEHTAPHBIE bubmmoreka [JOK
coObITHs. BeposTHOCTH COOBITHI https://m.edso0.ru/863f1dec
16 biaronpusarcTBytoiiue 3J1eMeHTapHbIe bubmuorexa [IOK
coObITHs. BepossTHOCTH COOBITHIA https://m.eds00.ru/863f1f72
I — Bu6morera LIOK
oo ' https://m.edsoo.ru/863f21ca
CryualiHbliii BEIOOD
18 mewenmapmnt cobmnm, Bubmorera LIOK
o ' https://m.edsoo0.ru/863f21ca
CriyualiHblii BBIOOD
o | e s O B LOK
p https://m.edso0.ru/863f235a
COOBITUSIMU
bubnuoreka [{OK
20 Hlepeso https://m.edso0.ru/863f2a4e
CBoiicTBa jiepeBa: €IMHCTBEHHOCTh
21 IIyTH, CYLIECTBOBAHUE BUCIYEU bubmuoteka [IOK
BEPIINHBI, CBSA3b MEWK/TY YHCIIOM https://m.edso0.ru/863f2bac
BEPILKH U YucIoM pédep
22 [IpaBusio yMHOXEHUS bubmorexa LIOK
https://m.eds00.ru/863f2cd8
23 [IpaBuno yMHOXKEHUS bubmorexa LIOK
https://m.eds00.ru/863f2e36
bubnmorexa LIOK
24 TporuBononoxkHoe codiTie https://m.edso0.ru/863f2f8a
o5 JHuarpamma Diinepa. O0beMHEHNE U bubnuoreka [IOK
nepeceueHne COObITHI https://m.edso00.ru/863f3214
26 HecosmectHble cobbiTus. Dopmyna bu6muoreka [JOK
CJIO’KEHUS BEpOSITHOCTEHN https://m.eds00.ru/863f3372
27 HecoBmecTnblie coObiTus. ®opmyina bubmuoteka [IOK

CJI0’KEHHUSI BEPOSTHOCTEN

https://m.edso0.ru/863f3764
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[IpaBuii0 yMHOXKEHHSI BEPOSATHOCTEM.

but6mmoreka [IOK
28 YcnoBHast BeposiTHOCTh. HezaBucumblie 1 https://m.edso0.ru/863f38ae
COOBITHS
29 Veromman sepormmoers. Hesamemme 1 buGanorera LIOK
' https://m.eds00.ru/863f3b06
COOBITHS
30 [IpencrapieHue caydaitHOTO 1 bubnuorexa [IOK
IKCIIEPUMEHTA B BUJIC JIepeBa https://m.edsoo.ru/863f3cbe
31 [Ipencrasnenue ciryq4aiiHOro 1 Bu6mmoteka [JOK
9KCIICPUMEHTA B BUJIE JepeBa https://m.edso0.ru/863f3f20
32 ESZIT{(C)E:;{JII/I;;I:S zgillie;;lebnncaTeanaﬂ 1 Bubmorexa HOK
' https://m.eds00.ru/863f4128
CTaTUCTHKA
33 [ToBTOpenue, o606meHue. ['pador 1 ]f?tl/tIS;I:I;I/(:TTl.GGKCIaS(])_E).OrIlJ{/SGSf 4312
KonrtponbHas padora mo remam
34 "Cny4aiinbeie coOBITHS. BeposaTHOCTS. 1
I'padpur”
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME



https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont 1| Aata o0pa3oBaTebHBbI
/i Beero POJIbHBIE PAKTHYECKHE | . ovyopyg pasoBateJ e
padoThI padoThI pecypcbl
1 [IpencraBneHue JaHHBIX 1 bubmorexa LIOK
https://m.edso0.ru/863f47ea
2 OnucarenpHasi CTaTUCTUKA 1 bubmoreia LHOK
https://m.edso0.ru/863f47ea
3 Omneparuu HaJ, COOBITHUSIMU 1
4 HesaBucumocTs coObITUI 1
5 KoMOuHaTOpHOE MPaBHUII0 YMHOXKCHHS 1 bubmorexa LHOK
https://m.edso0.ru/863f4e16
6 ITepectanoBku. dakropuan. 1 bubnmnoreka [JOK
CoueraHus ¥ YUCIIO COYCTAHUI https://m.eds00.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromprmic Hackans . https://m.edso0.ru/863f5014
IIpakTuyeckas pabora "Beruncienne
8 BEPOSATHOCTEN C UCIOJIb30BaHUEM 1 1 bubnnorexa [HOK
KOMOMHATOPHBIX (pyHKINI https://m.edso0.ru/863f5208
ANEKTPOHHBIX Tabnui"
I'eomerprueckast BEpOATHOCTb.
9 Cry4aiiHbli BBIOOp TOUKH U3 (QUTYPHI 1 bubnuoreka [IOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'H https://m.edso0.ru/863f5884
OKPY>KHOCTH
I'eomerprueckast BEpOATHOCTb.
10 Cay4aiiHbli BBIOOP TOUKH U3 (QUTYPHI 1 bubnuoreka [IOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 IyTr'u https://m.eds00.ru/863f5a50
OKPY>KHOCTH
I'eomeTprueckas BEpOATHOCTb.
11 Cay4aiiHbli BEIOOp TOUKH U3 (QUTYPHI 1 bub6nuorexa [IOK

Ha IJIOCKOCTH, M3 OTPe3Ka, U3 JIyTU
OKPY>KHOCTH

https://m.edso0.ru/863f5bfe
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['eomeTpuyeckas BEpOATHOCTD.
Cay4aiiHbIi BEIOOP TOUKH U3 (QUTYPHI

bubmuorexa [JOK

12 Ha IJIOCKOCTH, M3 OTPe3Ka, U3 JyTru https://m.edsoo.ru/863f5e10
OKPY>KHOCTH
13 Wcneitanue. Ycenex u Heynava. Cepust bubmumoreka [IOK
HCIIBITAHKH JI0 TIEPBOTO yCIexa https://m.eds00.ru/863f6162
14 UcneiTanue. Ycnex u Heygaya. Cepust bubmuorexa [JOK
UCIIBITaHHA JI0 TIEPBOTO ycrexa https://m.eds00.ru/863f6356
15 Wcneiranue. Ycenex u Heynava. Cepust
UCIBITAaHUHN 0 IEPBOTO ycrexa
1o | s B, Bepomiery B LOK
https://m.edso0.ru/863f64d2
bepnyinu
Ucnwiranus bepnyinu. BeposarHoctu
17 coC6LITIfI7I B ceSII/I)H};JII(:HrILITaiIII)/IC;I > bubmorexa [IOK
https://m.eds00.ru/863f6680
beprymn
18 [IpakTuueckas padora "Hcnbiranus bubnnorexa [HOK
bepuymin" https://m.edso0.ru/863f67de
19 CrnyuaiiHas BelIMYMHA U bubnuoreka [IOK
pacrpe/ienieHie BepOITHOCTEMH https://m.edsoo.ru/863f6b44
20 MaremaTrnuecKkoe OKUIaHue u bu6mmoreka [IOK
JAHMCIepCHs CITy4aliHOW BEJTMYMHBI https://m.edso0.ru/863f6da6
y | D B LOK
https://m.edso0.ru/863f6f86
CpEeIHEero 3HaYeHUs BEJTMUYHHBI
bu6mmoreka [JOK
22 [TonsiTe 0 3aKOHE OOJIBIIUX YHUCEIT hitps://m.eds00.ru/863f72c4
23 N3mepenne BepOATHOCTEN ¢ ITOMOILBIO bubnuoreka [IOK
4acToT https://m.eds00.ru/863f7652
24 [Ipumenenue 3aKoHa OOIBIINX YHUCET Egg;?/ﬁ?eﬁsggﬁl%g 7116
o5 O06o001IeHre, cucTeMaTU3aIus 3HaHUH. bubmuorexa [JOK

[IpencraBnenue qaHHBIX

https://m.edso0.ru/863f783c
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O0001enre, cucTeMaTH3aIus 3HaHUH.

26 1
OmnucarenbHas CTaTUCTHKA
HHE, CHCTEMATHU3aLAs 3HAHUH.
27 lqlgggcﬁzm:;{;e;;;m;au o 1 Enbmorexa OK
https://m.edso00.ru/863f893a
OmnucarenbHas CTaTUCTHKA

28 O06o0061IeHne, cucTeMaTu3alus 3HaHUH. 1 bubnmoreka [JOK
BeposaTHOCTh CIy4aiftHOTO COOBITHS https://m.edsoo.ru/863f7ade

29 | Bopommoon enyuainore cobmmn, | 1 BuGmnorexa LIOK

' https://m.eds00.ru/863f7c9c
DJIeMEHTBl KOMOMHATOPUKH

30 O0001enne, cucTeMaTH3alus 3HaHUH. 1 bu6mmoreka [IOK
DeMeHThl KOMOUHATOPUKH https://m.edsoo.ru/863f7e54
O0001enne, cucTeMaTH3alus 3HaHUH.

31 DneMeHTbl KOMOMHATOPUKH. 1 bubnuorexa [JOK
CiyuaifHble BETUYMHBI 1 https://m.edso0.ru/863f8408
pacmpeereHus

o | oo ot | Bnsorea 10K

https://m.edso00.ru/863f861a
pacmpeseeHus

33 Hrorosas KoHTpoOJIbHAS paboTa 1 Egg;?/on:,eeliggﬁ/s 6318b56

34 O0001enue, cucTeMaTH3aIus 3HaHUH 1

OBILIEE KOJIMYECTBO HACOB I10 34

[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOI'PAMMBI

7 KJIACC
Kon "
pOBepsIeMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Uwurare wHGOpMAILMIO, TPEICTABICHHYI0 B TabmuIax, Ha auarpammax,
5.1 MPEACTABIATh JTAHHBIE B BUJC TAOJIMII, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIC
(cTronmbuarbie) U KPYroBbI€) [0 MACCUBAM 3HAUCHHI
59 OnuceiBaTh W UHTEPIPETHPOBATH  pealbHbIE  YHUCIIOBBIC  JaHHBIC,
' Mpe/iCTaBJICHHbIC B TA0IUIAX, HA TUarpaMmmax, rpadukax
Hcnonb3oBath A OMUCaHMs JAHHBIX CTATHCTUYECKUE XapaKTEPUCTHKU:
5.3 cpenHee apudMeTHIecKoe, Mearana, HanOOJbIee U HAMMEHBIIICE 3HAYCHUS,
pa3zmax
HNmers mnpencraBieHue O CIy4alHOW HM3MEHYMBOCTM Ha IIPUMEpax IIEH,
5.4 buznueckux BEJIMYMH, aHTPOMIOMETPHUECKUX JTAaHHBIX, UMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIIACC
Kon o
IpOBEpREMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEH U OCHOBHOI
0o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yjabTara
5 BeposiTHOCTB U cTaTuCTHKA
W3Bnekatp U mpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BHUJC
5.1 TaOauL, auarpamMM, rpaduKoB, MPEACTaBIATh JaHHbIE B BHUJE TaOJMIL,
TuarpaMm, rpauKkoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKHX TOKa3aTeliel: CpeaHuX
5.2 3HaUEHUH U Mep pacceuBaHus (pa3Max, IUCTEPCUsT H CTaHAApTHOE
OTKJIOHCHHE)
53 HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHHUH U YaCTOTHI COOBITUI, B TOM YHCIIE
' 10 pe3yJbTaTaM U3MEPEHUI 1 HaOII0 ICHUIA
HaxomuTh BeposTHOCTH CilydallHBIX COOBITHI B ONBITax, 3Hasi BEPOSTHOCTU
54 ANIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OMNBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMHU
55 Hcnons3oBarhk rpaduveckue MOJETH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
TuarpamMmbl Diinepa, 9ucioBast npsimas
OnepupoBarb MOHATHSIMHU: MHOXECTBO, IOJMHOKECTBO;  BBINOJIHSATH
5.6 OTiepallii HaJ, MHOXECTBaMHU: OOBEIWHEHHUE, TepecedeHue, TOMOTHEHUE;
MEPEUHCIIATH JIEMEHTHI MHOKECTB, IPUMEHATHh CBOMCTBA MHOKECTB
Hcnonb3oBarh rpaduyueckoe MpeACTaBICHUE MHOXKECTB H CBS3EH MEXIy
5.7 HUMH JUIsl OTIMCAHUS TPOIIECCOB U SIBJICHHM, B TOM 4YHCIE MPH PELICHUU

3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U KYPCOB




9 KVIACC

l'lpOB:f)(:"lHeMOFO IIpoBepsiembie ElpeHMeTHbIe pe3yJbTaThl 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusl
pe3yJbTara

5 BeposiITHOCTh M cTaTUCTHKA
W3Bnekath © mpeoOpa3oBbIBaTh HMH(DOpPMAIMIO, TPEACTABICHHYIO B

51 pa3NUYHBIX HWCTOYHMKAX B BHJE Ta0uui, [auarpamm, rpaduxos,
MIPEJICTABJIATh IaHHbIC B BHJIC TAOJIMII, TUarpamm, rpagukoB

59 Pemarp 3amaun OpraHM30BaHHBIM IEPEOOPOM BApPHAHTOB, a TaKXKE C
HCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII M METO/IOB

53 Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTHKU JUISI MACCHBOB YHCIIOBBIX
JTaHHBIX, B TOM YHCJIC CPEIHUE 3HAYCHHS U MEPhl pPaCCEUBaHUs

54 HaxomuTh 94acTOThI 3HAYEHUH M YaCTOTHI COOBITHSI, B TOM YHCIIC TIOJb3YICh

' pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHHUH U HAOJFO ICHUIA

HaxoauTe BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM

55 YHUClIE B OMbBITaX C PABHOBO3MOXHBIMU JJICMEHTAPHBIMU COOBITHUSMHU, B
CepUsIX UCTIBITAHUH JIO TIEPBOTO yCIeXa, B CEpUSX HCIbITaHui bepHyiun

56 HNmets Npe/CTaBlIcHHe O CIIyuallHOW BEJIMYMHE W O pacHpeeiiCHUH
BEPOSITHOCTEH
HNMets mpencraBieHWe O 3aKOHE OOJBIIMX YHCET KaKk O IPOSIBICHUH

5.7 3aKOHOMEPHOCTH B CIIy4ailHOH M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX

YHUCEN B MPUPOJIEC U 00IIIEeCTBE




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

7 KJIACC
Kona IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBinenne naHHBIX B BUAE TaONML, IuarpaMM, rpaduKoB. 3arojHEHHE
51 TaOJIMIl, YTCHHE ¥ TOCTPOCHUE JuarpamMM (CTOIOHMKOBBIX (CTONOYATHIX) W
KpYyroBbIx). UreHune rpadukoB peanbHbIX mporeccos. M3nedenue nudopmanuu us3
Jarpamm M TadJIull, UCHOJIb30BaHUE U NHTEPIIPETALINS JAHHBIX
OnwucarenbHasi CTaTUCTHKA: CpeaHee apu(MeTHYecKoe, MeauaHa, pas3Max,
5.2 HauOoJiblllee W HaWMEHbIIIEe 3HAYCHHs HaOOpa YMCIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYMUBOCTH
CrnyyaliHbli SKCIEpUMEHT (OIBIT) U ciiyyaiiHoe coObiTue. BepoaTHOCTh U yacToTa.
5.3 Ponp ManoBepoATHBIX M NMPAKTHUYECKU JIOCTOBEPHBIX COOBITHM B NpHpoJe U B
oOuiectBe. MoHeTa U UrpasibHast KOCTh B TEOPUH BEPOSITHOCTEMN
I'pad, Bepmnna, pedbpo. Crenenp BepiinHbl. Yucio pédep U cymmapHasi CTENEHb
54 BepmuH. [IpencraBnenne o ceszHoctd Tpada. Llemm n nmkisl. Ilytu B rpadax.
O6xox rpada (sinepoB myth). llpencraBienue 00 OpUEHTUPOBAHHOM Trpade.
Pemenue 3a1au ¢ nomousto rpagos
8 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposATHOCTB M CTaTUCTHKA
5.1 [TpencraBieHne 1aHHBIX B BUJE TAOJIULL, JUarpaMm, rpadukoB
59 MHOKeCTBO, JIEMEHT MHOKECTBA, MOAMHOXkeCTBO. Onepanun HajJ MHOKECTBAMU:
0o0BbeIMHEHNE, TIepecevyeHne, J0M0IHEHNE
53 CpolicTBa omepanuil HajJg MHOXECTBAMM: IEPEMECTUTENIbHOE, COYeTaTeIbHOE,
pacnpeneuTenbHOe, BKIIOUEHHS
54 Wcnonb3oBanue rpa(bnquKorvo MPEJCTAaBICHUS] MHOXECTB JUIsl  ONUCAHUS
pEAIbHBIX ITPOLIECCOB U SIBJIEHUH, NIPH PELICHUH 3a]1a4.
55 W3smepenue paccemBaHusd JaHHBIX. Jlucmepcus M CTaHOApTHOE OTKIOHEHHE
YHUCIIOBBIX HAOOpoB. J[narpamMMa paccenBaHus
OnemMeHTapHble COOBITUA cilydaiiHoro omnbita. Ciydaiinbie coObITHs. BepostHoCcTH
56 coObITHI. ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. CITyyaiiHbIHi
BbIOOp. CBS3b MEXIYy MAaJOBEPOATHBIMU M TMPAKTUYECKH JOCTOBEPHBIMHU
COOBITUSIMH B ITPUPOJIE, OOIIECTBE U HAYKE
JepeBo. CBolicTBa J€pPEBBEB: E€IUHCTBEHHOCTH IIYTH, CYIIECTBOBAHHWE BHCSIYEH
5.7 BEPILMHBI, CBA3b MEXAY YHCIOM BepIIMH U yucioM pédep. [IpaBuino yMHOXKEHHUS.
Pemrenue 3a1a4 ¢ moMoIsio rpagos
58 [IpoTuBomnonoxxusie coobITHs. narpamma Diinepa. O0beMHEHUE U TIEpeceueHue
coObITuii. HecoBmecTHble coObITHS. DOpMyIna cioxkeHUs! BEpOsTHOCTEN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxxeHus. HezaBucumble coObITHS
510 [IpencraBnenue skcnepuMeHTa B BUJE JAepeBa. PelieHue 3amady Ha HaXOXACHUE

BEPOSATHOCTEHN C MOMOIIIBIO JIEpEeBa CIIY4alHOT0 SKCIEPUMEHTA, TUarpaMm Jujiepa




9 KVIACC

Kon IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS
5 BeposTHOCTB M CTaTUCTHKA
51 [IpencraBinenne NaHHBIX B BHAE TaONUL, AuarpamMm, rpaukoB, HHTEpIpETaLUs
JnaHHbIX. YTeHue u nocTpoeHue Taliuil, AuarpamMm, TpaKoB MO peabHbIM JTaHHBIM
5.2 [TepecranoBku U akTopua
5.3 CoueTaHus U YUCIIO COUCTaHUN
5.4 Tpeyronpauk [lackans. Pemenne 3a1ad ¢ MCNOIb30BaHHEM KOMOMHATOPUKHI
55 ['eomeTpuyeckas BepossiTHOCTh. CiiydaifHbIN BBIOOP TOUKHU U3 (PUTYpHI HA MIIOCKOCTH,
U3 OTpe3Ka U U3 IyTd OKPYKHOCTH
5.6 Ucnpitanue. Yenex u Heynaya. Cepust UCIIBITAHUN JI0 IEPBOTO ycrexa
5.7 Cepus ucnsitanuii bepuyninu. BepositHocTi coObITui B cepun ncnbiTanuil bepHysim
5.8 CrnyyaliHas BeJIMUMHA U paclpeiesieHue BEpOsSTHOCTEN
59 MaremaTtuueckoe oxuaaHnue U aucnepcus. [Ipumepsl MareMaTH4ECKOro 0XKHMJIaHUs
KaK TEOPETUYECKOI'0 CPEAHET0 3HAUCHHUS BEIIMUNHBI
510 MaTeMamqecxoev 0’KMJIaHWE U JAMCIEPCHs CIIy4alHOM BEJIMYUHBI «YUCIIO YCIIEXOB B
cepuu ucnbelTanuii bepuymim»
511 [TonsiTre 0 3akoHe OonbIIMX yucenl. M3MepeHue BEpOATHOCTEW C MOMOIIBI0 YaCTOT.

Ponb u 3Hauenune 3akoHa OOJBIIMX YUCEN B MPUPOJIC U 00IIECTBE




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOU OBPA30BATEJIBHON NPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATaAM OCBOECHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
drocC

YMeHue onepupoBaTh MOHSATUSMU: MHOKECTBO, MOJAMHOKECTBO, ONEpALMH Haj
MHO>KECTBAMH; YMEHHME ONEpUPOBATh MOHATUSMU: Tpad, CBS3HBIN rpad, IepeBo,
LUKJI, IPUMEHATh WX IpPU PEIICHUU 33/a4; YMEHHE HCIOIb30BaTh Ipaduieckoe
MPE/ICTABICHUE MHOXKECTB JJIi ONMUCAHUS PEATbHBIX MPOIECCOB M SIBICHUM, MpU
pellIeHnH 3a7a4 U3 IPYTuxX y4eOHbIX MPeIMETOB

VYMenue  onepupoBaTh  MOHSATHUSMH:  OINpENECieHHWEe, aKCHUOMa, Teopema,
JI0KAQ3aTeJIbCTBO; YMEHUE pPACMO3HABAaTh WCTUHHBIE W JIOKHBIE BBICKA3BIBAHMS,
MPUBOJIUTH TMPUMEPHl M KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHULIAHUS
BBICKQ3BIBaHUH

YMeHHe OmnepupoBaTh MOHATHAMH: HATYPAJIbHOE YHCIIO, IIPOCTOE M COCTABHOE
YHCII0, JEIMMOCTh HATYypajbHBIX YHCENT, NPU3HAKU [JEIUMOCTH, LEJI0€ YHCIIO,
MOJyJb YHUCIIa, OOBIKHOBEHHAs NIpOOb M JECATUYHAS APOOb, CTAaHIAPTHBIA BU
4uciaa, PALMOHAIbHOE YHCIO, MPPALUOHAIBHOE YHUCIO0, apudMeTHUecKui
KBaJIpaTHbIl KOPEHb; YMEHHE BBINOJIHATH JIEHCTBUS C 4YMUCIAaMH, CPaBHUBATh U
YHOPSAA0YMBATh YNCIA, IPEACTABIATL YUCIa HA KOOPAUHATHOM NPSAMOM, OKPYIJIATH
4uCla; YMEHHE JIe]aTh IPUKUIKY U OLICHKY pe3yJibTaTa BBIYACICHUN

YMeHue omnepupoBaTh  MOHATUSMHU: CTENEHb C  LEIbIM  [OKa3aTeseM,
apudMeTHUeCKUil KBaJpaTHBII KOpEHb, MHOTOWIEH, aureOpandeckas JapoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJbIIE €IUHUIIBI;
YMEHHUE BBIMOJHATH pacuéTsl Mo (opmyaaMm, MpeoOpa3oBaHUs LENbIX, JPOOHO-
PAlMOHATILHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHIMH, pa3jioXKeHHEe MHOrodjeHa
Ha MHOXMHTEJIH, B TOM YHCJIE C MCIIOJIb30BaHUEM (DPOPMYJT pa3HOCTH KBAJpaTOB M
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MOHATHUSIMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM
IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHE
pemaTh JUHEHHBIE U KBaJIpaTHBIC YpaBHEHUS, IPOOHO-paIlHOHAIbHBIC YPAaBHEHUS C
OIHOM IIEPEMEHHOM, CHUCTEMBl JBYX JIMHECHWHBIX YpPaBHEHUMW, JIMHEUHBIE
HEpaBEHCTBA U MX CHUCTEMBI, KBaJIpaTHBIC U IPOOHO-pAIMOHAIBHBIC HEPABEHCTBA C
OJHOM NEPEMEHHOM, B TOM YMCJIE NPH PELICHUU 3aJad U3 APYTrUX MPEIMETOB U
MPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO TMPSIMYK0 H
KOOPJMHATHYIO TUIOCKOCTbH ISl M300pa)KeHHsI PEIIeHU ypaBHEHHH, HEPABEHCTB U
CHUCTEM

YMeHue onepupoBaTh MOHATUSMU: GYHKIMS, rpaduk GyHKIUU, HYIU (QYHKIUH,
IMPOMEKYTKHU 3HAKOIIOCTOsAHCTBA, IMPOMECIKYTKH BO3pacTaHus, Y6I)IB3HI/I$[,
HauOoNblllee W HAaWMEHbIlee 3HA4YeHUs (YHKIMU; yMEHHE OIEepUpOBaTh
MOHATHUAMU: MpsAMasg MPONMOPHHUOHAIBHOCTD, JIMHEeNHas q)yHKLII/ISI, KBaapaTu4yHasa
dbyHKIMA, oOpaTHas MPOMOPIHMOHAIBHOCTh, Tapabona, rumepOona; yMeHue
cTpouth Tpaduku (QyHKIUN, UCIOIB30BaTh TpadUKU IS OMpPEACIICHUS CBOMCTB
IPOIIECCOB U 3aBUCUMOCTEH, /Ul pelIeHNs 3a1a4 U3 JPYruX y4eOHbIX IPEIMETOB U
peanbHOM JKM3HM; YMEHHE BBIpaXaTh (OpPMYJIaMH 3aBUCUMOCTH  MEXIY
BCIIMYNHaMU

YMeHue onepupoBaTh MOHSATHSAMU: I1OCIEAOBATENBHOCTh, apupMeTHyeckas |
reOMEeTpHYECcKas IIPOrpECCHH; YMCHHE UCIIOJIb30BATh CBOICTBa
NOCJIEeI0BAaTENbHOCTEH, (DOPMYIIBI CYMMBI M OOLIETO YieHa MPH PEUICHUU 337134, B




TOM YHCIIE 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaibHON KU3HU

YMeHue pemath 3a/1a4i pa3HbIX TUIOB (B TOM YMCJIe Ha MPOLEHTHI, JOJIU U YacTH,
JBIDKEHUE, paboTy, IEHY TOBApPOB U CTOMMOCTb TMOKYIIOK M yCIYT, HaJOTH, 331a4H
U3 00J1aCTH yHpaBleHUS JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM ); YMEHHE COCTABIIATH
BBIPQXCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl 110 YCJIOBUIO 3a/ayM,
UCCJIEIOBATh MOJYyYEHHOE PEIICHHE U OLIEHUBATh MPaBAONOA00HOCTh MOTYUYEHHBIX
pE3yJIBTaTOB

YMeHue omnepupoBaTh NOHSATHSAMHU: (UTypa, TOUYKA, OTPE3OK, NpsMas, JIyd,
JOMaHas,  yroj, = MHOTOYIOJbHUK,  TPEYrOJbHUK,  PaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI  TPEYrOJIbHUKH, IPSMOYTOJIbHBIM TPEYrOJbHUK, MEIUaHa,
OHcceKTpurca U BbICOTa TPEYroJIbHUKA, YETHIPEXYTOIBHHUK, TapajlieiorpaMM, poMo,
IPSIMOYTOJIBHUK, ~ KBapaT, Tpameuus; OKPY)KHOCTb, KpYI, KacaTelbHasi;
3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH; yMEHHE peliaTh 3aJayd, B TOM
YHCJI€ U3 INOBCEIHEBHOM H3HU, HAa HAXO0XJIEHUE TI'€OMETPUYECKHUX BEIMYUH C
MPUMEHEHHEM U3YYEHHBIX CBOMCTB QUryp U (HaKkToOB
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YMeHue onepupoBaTh MOHATUSAMHU: PAaBEHCTBO (PUIYp, PABEHCTBO TPEYTOJIbHUKOB;
[ApAJUIEIIBHOCTh W IEPHEHAUKYJAPHOCTh MPSAMBIX, YIOJd MEXIY MNPSIMbIMH,
NEepIEHINKYIApP,  HAKJIOHHAs, MpoeKuus, nogodue  ¢uryp, MoA0OHbIE
TPEYTOJIbBHUKH, CHMMETPHSI OTHOCUTEIBHO TOYKH U IIPSIMOM; YMEHUE PACIIO3HABATH
pPaBeHCTBO,  CHUMMETpUI0O U mopobue  Quryp,  mapauledbHOCTh U
NEePIEHAUKYIISIPHOCTD IIPSIMBIX B OKPYKarOLIEM MUPE

YMeHne omnepupoBaTh MOHSATHUSMU: JUIMHA, PACCTOSHHUE, Yroyl (BEJIMYMHA Yria,
CUHYC M KOCHUHYC yIJila TPEYroJbHHKA), IUIOIIA[b; YMEHHE OLIEHUBATH pa3Mephl
IPEIMETOB U OOBEKTOB B OKPYXAIOLIEM MHUPE; YMEHHE NPUMEHSATh (POpMyIbI
nepuMeTpa U IMJI0MIA M MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU M TUIOLIAAN KpyTa,
o0beMa MPAMOYTOJIBHOTO TMapajuieNieNuIie/la; yYMEHHE TMPUMEHSTh MPU3HAKH
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPHUUECKHE COOTHOIIEHUS JJI BBIYUCICHHUS JUJIHH,
pacCTOSIHUH, TIIOIIAACH

YMeHue uzo0paxarb MIOCKHE (QUIYpbl M UX KOMOMHAIMH, MPOCTPAHCTBEHHbIE
(GUrypsl OT pyKH, ¢ TOMOIIbIO YePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB
110 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

YMeHne onepupoBaTh INOHATUSAMH: IIPAMOYIOJIbHAs CHCTEMa KOOpPAMHAT;
KOOPJMHATBI TOYKU, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpPA HA YUCIIO,
CKAIIPHOE IPOU3BEICHHE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPHl H
KOOPJMHATHI JUIsl IPEACTABIICHUs NAHHBIX W PEIICHMS 3a1ad, B TOM YHUCIE U3
JIPYTUX Y4EOHBIX MIPEIMETOB U peaIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUSMU: CTOJOMKOBBIE M KPYroBble JHArpPaMMBbI,
TaOIUIBI, cpeiHee apudMeTHYecKoe, MeanaHa, HauOojblllee M HauMEHbIlee
3HA4YEeHMs, pa3Max YHUCIOBOro Habopa; yMeHue H3BJIE€KaTb, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO, MTPEJICTABICHHYIO B TaOJIMIIAX U HA JAMarpamMMax,
OTpaXXaloIlllyl0 CBOWCTBA M XapaKTEPUCTHKU peajbHBIX IMPOLIECCOB U SBJICHMIA;
YMEHHE PaclO3HaBaTh U3MEHUUBBIE BEIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh MOHATUAMU: CIyYaiHBIN OMBIT (CIy4alHBIA SKCHEPUMEHT),
AJIEMEHTAPHOE COOBITHE (PIEMEHTAPHBIH HMCXOM) CIYYalHOTO ONBITA, CIyY4alHOE
COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOSITHOCTU CIy4alHBIX
COOBITHI B OIBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH; YMEHHE
pemath 3aJaud METOJOM OpTraHM30BaHHOTO Iepedopa M C HCHOJIb30BAHUEM
IpaBUIa YMHOXKEHMsI; YMEHHUE OLIEHHMBAaTb BEPOSTHOCTH pEAIbHBIX COOBITHH H
SBJICHU, IOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUI
B OKpYXalllleM MHPE M B JKH3HHM; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX




CO6BITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJBIINX 4YHCEI U €ro POJIBIO B MaCCOBBIX
SABJICHUAX
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YMeHue BBIOMpATh MOAXOJSAIIMN H3YYEHHBIH METON JJs peIICHUs 3a/1aud,
IIPUBOJUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U JKHU3HH,
pacro3HaBaTh IPOSBICHHE 3aKOHOB MATEMATHKU B HCKYCCTBE, OIMCHIBATH
OTJIE/IbHBIE BBIIAIOIIMECS PE3YJIbTaThl, [IOJIyYEHHBIE B XO/€ Pa3BUTHS MaTEMaTUKU
KaK HayKd, IPUBOJUTH NPUMEPHl MAaTEMAaTHUYECKHUX OTKPBITUH U UX aBTOPOB B
OTEYECTBEHHON M BCEMUPHON UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yuciia 1 BIYUCICHUS
1.1 Hatypanbuble u nensie yrcina. [I[pu3Haku 1eIMMOCTH IENIbIX YHCEeT
1.2 OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC TEPUOINUECKHUE TPOOH
1.3 Panmonanehblie yncna. Apudmernyeckue onepamnuu ¢ pallioHaIbHBIMU YUCIaMU
1.4 JleiicTBuTenbHbIC yKcia. ApudMeTnyecKie Onepalnu ¢ 1eUCTBUTEIbHBIMU YHCIAMH
15 HpI/I6J1H>KéHUHLIe BBIUMCIICHUS, TpaBUia OKPYIJIEHUS, MPUKUIKA U OLIEHKAa pe3yibTara
BBIYHCIICHUI
2 AnrebpandecKkue BbIpaKeHUS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )
29 Crenenp ¢ nenbiM mnokasareneM. CTeneHb € palUMOHANbHBIM Toka3ateneM. CBoicTBa
CTCTICHH
2.3 MHorouseHsl
2.4 Anrebpaunyeckas 1po0b
o5 Apudmernaeckuit KOpCHE HaTypalbHOH cTeneHu. JlefictBus ¢ apudmeTndecKkuMu
KOPHSIMH HAaTypalbHOU CTECHH
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenbie u poOHO-panroHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lenbie 1 1poOHO-panroHaNbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABCHCTB
3.3 Pemenne TekCTOBBIX 33124
4 UrcoBbIe TIOCTIEI0BATEIIBHOCTH
4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs II0CIIEN0BATEIHLHOCTEN
4.2 ApudmeTrnueckas u reomeTpudeckas nporpeccuu. DopmMyiia CI0KHBIX MPOIIEHTOB
5 OyHKIMH
Oyukuus, crnocodsl 3amanus ¢yHkuuu. ['padux Qynkumu. OO6nacTe onpeaencHUs H
51 MHOXECTBO 3HaueHui GyHkuuu. Hymu ¢yakuun. [IpoMexxyTku 3HAKOTOCTOSHCTBA.
[IpoMexyTk MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl W MHUHUMYMBI  (QYHKIUH.
HaulGonbiiee u HauMeHbIlee 3HaUCHHE (PYHKIIUU HA TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1 I'eomerpuueckue GpUrypsl 1 UX cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojapsHuKH
7.4 OKpy»KHOCTb U KpyT
7.5 N3mepenune reoMeTpuuecKux BEITUUYUH
7.6 BexTopsl Ha TTOCKOCTH
8 BeposITHOCTh B cTaTUCTHKA
8.1 OnwucarenpHas CTATHCTHKA
8.2 BepositHOCTB
8.3 KombunaTtoprka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Marematuka. BepositHoCTh U cTatuctuka: 7 - 9-e kjacchl: 0a30BbI YpOBEHb: YU4EOHUK: B 2
yacTsax; 1-oe m3ganue Boiconkuit W.P., Smenko W.B.; non penakuuein Amenko U.B. AkiuonepHoe
obmectBo «M3narenscTBO «IIpocBerienne

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MaremaTtuka. YHUBEpcaIbHbII MHOTOYPOBHEBBIM COOpHHUK 3aaad. 7-9 kiaccel. Yueb. mocobue
i obmeobpazoBar. opranmzammii. B 3 4. Y. 3. Crarucrtuka. BepositHocts. KomOunaTtopuka.
[Tpaktuyeckue 3agaun/ 1.P. Beicoukwuii, U.B. Smenko. — M. [Ipocsemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ptlab.mccme.ru/vertical
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