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INOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM HU(GPOBOM MHpE BEPOATHOCTh W CTATHCTHKA MPHOOPETAIOT BCE
OOJBIIYI0 3HAYMMOCTbh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKECHHUM, TaK U UX POJH B
oOpa3zoBaHnH, HEOOXOJAUMOM KaXKIOMY 4eloBeKy. Bospacraer umcio mpodeccuit, mnpu
OBIIAJICHUH KOTOPBIMU TpedyeTcst xopoimiasi 0a30Bas MOJATOTOBKA B 00J1aCTH BEPOSTHOCTH U
CTaTHCTUKH, TaKas MOATOTOBKA BaKHA JJIS TPOJIOJDKEHUs 00pa30BaHUSA W JUIS yCICUTHOU
podeCcCHOHAIEHON Kapbephl.

Kaxp1ii 4emoBek MOCTOSHHO MPUHUMAET PEIICHHWS HAa OCHOBE WMEIOIIUXCS y HETO
JTAHHBIX. A 1711 000OCHOBAHHOT'O TIPHHSTHS PEIICHUS B YCIOBHUSAX HEIOCTATKA WIIM U30BITKA
uH(pOpMaIlMi HEOOXOJAMMO B TOM YHCIIE XOpPOIIO CPOPMHPOBAHHOE BEPOATHOCTHOE H
CTATUCTHUYECKOE MBIITUICHHE.

NMeHHO mO3TOMY OCTpO BCTajda HEOOXOIMMOCTh C(HOPMHUPOBATH y OOyYaIOIIUXCS
(YHKIIMOHATBHYI0 TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KayecTBE HEOThEMIIEMOU
COCTaBJISIONICH yMEHHE BOCIPHHMMATH W KPUTHUYECKH aHAIM3UPOBATh HWH(OPMAIHIO,
MPEACTABICHHYIO B Pa3IMuYHbIX (OpMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTUX
pEaNbHBIX TPOIIECCOB W 3aBHUCHMOCTEH, TPOU3BOJIUTH TPOCTEHIIHE BEPOSTHOCTHBIC
PACUETHI.

3HAaKOMCTBO B Yy4Ye€OHOM Kypce€ C OCHOBHBIMH TPHHIMIIAMH cOOpa, aHajau3a |
MPEACTABICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HHU 00IIEeCTBa U TOCYAapCTBA MPUOOIITAET
oOyuarommxcs K OOIIECTBEHHBIM HHTEpecaM. V3yueHne oCHOB KOMOMHATOPUKH Pa3BUBAET
HABBIKM OpTaHU3aIy mepedopa U MoAcYETa YUCIa BApUAHTOB, B TOM YHCJIC B MPUKIIATHBIX
3a/layax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3aaéT MareMaTudeckuit QpyHIaMeHT
st popMUpOBaHUST KOMIETEHIIMH B 00yacT WHMDOPMATUKA U IHUQPPOBBIX TEXHOJIOTHA.
[Ipu M3ydeHUn CTaTUCTUKHU W BEPOSATHOCTH OOOTAIAOTCS MPECTABICHUS 00yUJaIOIMIUXCS O
COBpPEMEHHOW KapTHHE MHpa M METOAAaX €ro HCCIeoBaHUs, (HOpPMUPYETCs MOHUMAaHUE
pPOJIM CTATUCTUKHM KaK MCTOYHHMKA COIMAIBHO 3HAYMMON MHGOpMAIMKM U 3aKJIabIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBITIICHUS.

B cooTBeTCTBUMM C JaHHBIMH IEISIMH B CTPYKTYpE MPOTPaMMBI Y4eOHOTO Kypca
«BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIETr0 00Opa3oBaHUS BBIACIEHBI CIETYIOIINE
coJiepkateNibHO-MeTonueckne JauHuM: «lIpencraBieHne MaHHBIX W OMUCATEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DIEeMEHTH KOMOWHATOPUKW», «BBeneHwe B TeopHUIo
rpadoBy.

Conepxanne muann «lIpeacraBieHne TaHHBIX U ONMHUCATEIbHASI CTATUCTHKA CITYKHT
OCHOBOW i (popMupoBaHHS HABBIKOB pabOThl ¢ WHGOpMAIHMEH: OT YTCHHS U
WHTepHpeTannu nHPOpMaIuu, MPeACTaBICHHON B TaOIuIaX, HA AUarpaMmax u rpadukax,
no cOopa, TpEACTaBICHUS W aHalu3a JaHHBIX C WCIOJIb30BAaHUEM CTAaTHCTUYECKUX
XapaKTePUCTHK CPEIHUX W pacceuBaHus. PaboTas ¢ HaHHBIMH, OOyYarolIHecs y4arcs
CUMTHIBATh M WHTEPIPETUPOBATH JAHHBIC, BBIIBUTATH, APTYMEHTHUPOBATh U KPUTHUKOBATH



MPOCTEHIIINE TUIOTE3bl, PA3MBIILIATh HaJl (aKTOpamMH, BHI3BIBAIOIIMMU W3MEHUYHUBOCTb, U
OLICHUBATh UX BJIMSHUE HA pacCMaTpPUBAEMbIE BEJIMYUHBI U IPOLECCHI.

NHTYyUTHBHOE TPEACTABIECHHE O CIy4YalHOW HW3MEHYMBOCTH, HCCJIEJOBAHUE
3aKOHOMEPHOCTEH M TEHACHUWWA CTAaHOBUTCS MOTHBHUPYIOIIEW OCHOBOM ISl W3y4YEHHS
TEOpUH BepoSATHOCTEH. Boiblioe 3HaueHHEe MMEIOT MPaKTUYECKHUE 3aJaHus, B YACTHOCTU
OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[TonsiTHE BEpOATHOCTH BBOAMTCS KaK Mepa MPaBAONON00WS CIy4ailHOTO COOBITHSI.
[Ipyn u3yueHun y4yeOHOro Kypca oOydyarouuecs 3HaKOMSTCS C MPOCTEHIIMMHU MeTOoAaMu
BBIYMCJIEHUSA BEPOATHOCTEM B CIyYalHBIX JKCIEPUMEHTAaxX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH, IMO3BOJSIIOUIMMHU CTaBUTh H
pemarb Oosiee CIOKHbIE 3a7auld. B y4eOHbI Kypc BXOAST HauyajbHBIE MPEACTABICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYaromuxcs ¢
MHOKE€CTBAaMHU M OCHOBHBIMU OIEpAlMsIMU HAaJl MHOXKECTBAMU, PACCMATPUBAIOTCS] TPUMEPHI
NPUMEHEHUs U1 PElICHMs 3aJad, a TaKKe HCIOJb30BaHUS B APYIMX MaTEMaTUYECKHX
Kypcax U y4eOHbIX MpeIMEeTax.

B 7-9 xnaccax uzydaetcs yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTHUKA», B KOTOPBIH
BXOAAT paznenbl: «[IpencraBiieHre JaHHBIX U OMKUCATEIbHAsl CTATUCTUKAY, «BeposSiTHOCTDY,
«37eMeHThl KOMOMHATOPUKNY, «BBesieHre B TEOpUIO TPpadoBy.

Ha usyuenue yuebHoro kypca «BeposiTHOCTB U cTaTUCTUKa» oTBoAUTCs 102 vaca: B 7
kiacce — 34 gaca (1 yac B Henento), B 8 kinacce — 34 yaca (1 gac B Henento), B 9 kinacce — 34
yaca (1 gac B Hezeno).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHre MaHHBIX B BUAC TAOIUI], AUarpamm, rpadukoB. 3aroJHEHUE TaOJIHII,
YTEeHUE M TOCTPOCHHUE JuarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBhIX). UTeHue
rpaduKoB peandpbHBIX TMporeccoB. V3pieuenue wuHPOpMANUM W3 JUArpaMM ¥ TaOJIHII,
WCITOJIb30BAHNE U MHTEPIIPETAINS JaHHBIX.

OnucarenpHas CTaTUCTUKA: cpeaHee  apudmeTnyeckoe, MeAuaHa, pa3Max,
HauOoJblliee ¥ HaWMEHbIIIee 3HAYEHUs Habopa YMCIOBBIX MaHHBIX. [Ipumepsl ciydaiiHON
U3MEHYHBOCTH.

Cry4aliHbIil SKCHIEpUMEHT (ONBIT) M ClydaiiHoe coObiTHe. BeposSTHOCTH M yacToTa.
Ponb ManmoBepoOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPHUPOJAE U B OOLIECTBE.
MosneTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Cremenp BepmuHbL Yucimo pédep W cCymMmapHas CTEICHb
BepuinH. [lpeacraBnenne o cBsizHoct rpada. Llenu u mukiasl. [yt B rpadax. O6xox
rpada (dinepoB myth). [Ipencrabienne 06 opueHTHpoBaHHOM rpade. Pemenue 3amad c
ITOMOIIBIO TpadoB.

8 KUIACC

[IpeacraBnenue NaHHBIX B BUAE TaOIML, 1Uarpamm, rpa)uKoB.

MHO0XeCTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXKecTBO. Omnepanuu HajJ MHOKECTBAMM:
o0beMHEHne, InepeceyeHue, pomnosHeHue. CBOMCTBa omepanuii HaJl MHOXKECTBaMHU:
NIEPEMECTUTENBHOE, COYETATEIBbHOE, PaCIpeAeINTENbHOE, BKIOUeHUs. lcronb3oBaHue
rpauuecKoro npeacTaBICHUs MHOKECTB JUIsl ONMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUH,
P pELIEHUN 3a]1ay.

W3mepenue paccenBaHus AaHHbIX. JlUcnepcust U CTaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. Jluarpamma paccenBaHHs.

OnemeHTapHble COOBITHS ciydaitHoro ombiTa. CiydaiiHble coObTus. BepositHOoCTH
coObITH. ONBITBH ¢ PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUAMU. Cily4aiiHbIi BBIOOD.
CBsi3p MEXy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMH B MPHUPOAE,
oO0I1IeCTBE U HayKe.

HepeBo. CBoiicTBa NEpEBBEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHWE BHUCAYEH
BEPLLUMHBI, CBSI3b MEX/Ty UMCIIOM BEPILUH U YucioM pédep. [IpaBuno ymHokeHus. Pemenne
3aJ1a4y C MOMOIIBIO TPadoB.

[IpotuBononoxueie coObiTus. uarpamma Oiinepa. OO0benuHEeHHE U TEpeceUeHUE
coObiTuii. HecoBmecTtHble coObITHs. Dopmysna CIOXKEHHUS BEPOATHOCTEH. Y ciaoBHas
BeposiTHOCTh.  [IpaBuno  ymHoxenusi. HeszaBucumblie  coObiTusi.  IlpencraBnenue
HKCIIEPUMEHTA B BUJE JiepeBa. Penienne 3a1a4 Ha HAX0KJIEHUE BEPOSITHOCTEN C MIOMOIIBIO
JiepeBa CcIy4ailHOTrO SKCIEPUMEHTA, Juarpamm JDitliepa.



9 KUIIACC

[IpeacraBienre JaHHBIX B BHJAE TaOJUL, IuWarpamMM, TpaduKoB, HHTEpHpETAIUS
JNaHHBIX. UTeHHe U MOCTpOeHHEe TabIUL, AUarpaMm, Ipa)uKOB MO PeaIbHbIM JTAHHBIM.

[TepectanoBku u pakropuan. Coueranus u yucio codetanuii. Tpeyrompauk [lackans.
Pemenue 3a1ay ¢ HCMOIB30BAHMEM KOMOMHATOPHUKHU.

["'eomeTrpuueckas BepoATHOCTb. CityyaliHbI BBIOOP TOUKH U3 (UIYpbl HA MJIOCKOCTH,
U3 OTpE3Ka U U3 AYTU OKPYKHOCTH.

Ucneitanue. Ycenex u Heynawa. Cepust ucnbiTaHuil 1o nepsoro ycnexa. Cepust
ucnbiTanuii bepHym. BeposarHocTu coObITHI B cepun UcTibITaHUN bepHyu.

CrnydaiiHasi BEIMYMHA M PACIpPEeICHUE BEPOSITHOCTENH. MaTreMaTnueckoe 0XXUIaHHUE
u jpucnepcus. [Ipumepsl MaTeMaTHYECKOTO OKHUJIAHMS KakK TEOPETHYECKOIO CPEIHETO
3HAQYECHUSI BEIMYMHBL. MaTeMaTndecKoe OXKHMIAHUE W JUCIIEPCHUS CIyYalHOW BEJIMYMHBI
«YMCII0 YCIIEXOB B CEPUU UCIIBITAaHUN bepHyimy.

[TonsiTue o 3akoHe OOdBIIMX YKced. M3MepeHne BEpOATHOCTEW C MOMOILBIO YaCTOT.
Posb 1 3HayeHue 3aK0Ha OOJNBIINX YKCEN B IPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS TIPOrpaMMbl y9eOHOTO Kypca «BeposaTHOCTh u
CTaTUCTUKa» XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

IPOSIBJIEHUEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH,
LEHHOCTHBIM OTHOIIEHWEM K JOCTHKCHHSIM POCCUMCKHX MAaTEMATUKOB U POCCUHCKOMN
MAaTEMaTHYECKON IIKOJIbI, K HCHOJIb30BAHUIO JTHUX JIOCTHXKEHUW B JIPYyIMX HAayKax M
NPUKIAIHBIX cepax;

2) rpaxJaaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHHIO OOSI3aHHOCTEH TpaKJaHWHA W pealn3alid ero Tpas,
MPEJICTABIICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYP,
SBJICHUM, MPOIIEAYP TPAkKIAHCKOTO OOIIECTBA (HAIpUMED, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHYECKHX TMpOOJIeM, CBSI3aHHBIX C TMPAKTHYECKUM TPUMEHEHUEM
JOCTH)XKEHUM HAyKH, OCO3HAHUEM BAXHOCTH MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B
JIESITEIbHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAHOBKOHM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MATEMaTHYECKOr0 0Opa30BaHUs HAa MPOTSKEHUU
BCEU KU3HM JJIs1 YCTIEITHOW Mpo(ecCuoHaIbHON AESATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUW, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHJMBHUIYAIbHOW TPAaCKTOPUU
o0pa3oBaHUsI W >KM3HEHHBIX IUTAHOB C YYETOM JUYHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTHIO K IMOIIMOHATLHOMY M 3CTETHUYECKOMY BOCIPHUSATHUIO MAaTEMaTHYECKUX
OOBEKTOB, 3ajJad, peUIeHUH, pacCYyKICHHH, YMEHHUIO BHJETh MAaTEMATHYCCKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpPHUEHTALIMEN B JECATEIBHOCTA HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIIOBEKA, MPUPOJIBI M OOIIECTBA, TOHUMAHUEM
MaTeMaTUYECKOW HayKH Kak c(epbl YeJIOBEUYECKOW IEATENbHOCTH, ATANOB €€ Pa3BUTHUS U
3HQYUMOCTH ISl Ppa3BUTHS LMBWIW3ALMW, OBJAJECHUEM S3bIKOM MAaTEMaTUKUH U
MaTeMaTU4YECKOU KYyJIbTYpPOW KaK CPEIACTBOM IIO3HAHUS MHUPA, OBJIAJECHUEM IMPOCTEHUIINMHU
HABBIKAMU HUCCJIEA0BATEIIBCKON IESTEITHOCTH;

6) ¢usnueckoe BocnuTaHHE, (POPMHPOBAHHE KYJILTYPbl 310POBbA M
IMOIMOHAIBHOIO 0JIaronoJIyYns:



FOTOBHOCTBIO MPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B MHTEpPEcCax CBOErO 3/10POBbS,
BEJICHUS 37I0pOBOTO 00pasza >KH3HU (3I0pPOBOE MHUTAaHHME, COAJTAHCUPOBAHHBIA PEKUM
3aHATHH W OT/ABIXA, PETyJsipHas (U3nUecKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA
pediekcuu, Mpu3HaAaHUEM CBOETO ITpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0TH4YeCKOe BOCTIUTAHME:

OpUEHTAalMell Ha TNPUMEHEHUE MaTEMAaTHYEeCKUX 3HAHWUM IS pelleHUs] 3a1ad B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH Cpeabl, TUIAHUPOBAHUS TOCTYIIKOB W OIICHKA WX
BO3MOJKHBIX TOCJEACTBUM JIJIsI OKpY>Karoliel cpesibl, 0OCO3HAaHUEM T100aIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanranmus K U3MEHAIOMIMMCH YCJIOBUSM COUMAJIBHON M IPUPOTHOM Cpeabl:

FOTOBHOCTBIO K JIEUCTBUSIM B YCJOBHUSAX HEONPEICIEHHOCTH, IMOBBIIICHUIO YPOBHS
CBOEUM KOMITETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y JIpYTUX JIOACH, MpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OTBITA IPYTHX;

HE00XOAMMOCThIO B ()OPMHPOBAHWM HOBBIX 3HAHWI, B TOM uucie (popmMyIupoBaTh
UJIeU, TOHSITHUS, TUNIOTE3bl 00 OOBEKTAX M SIBIICHUSX, B TOM UHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IMJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYallUl0, BOCIHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMIUM KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U
nencTBUs, GOpMyIUPOBAThH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/bHBIE YHUBEPCAJIBbHbIC y‘leﬁﬂble IleﬁCTBHH

ba3oBble Jloruueckue AeMcTBUS:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHHN MEXIy TMOHITUAMH, (OPMYJIUPOBATH OMNpPEACICHUS TOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MpH3HAK KiaccH(pUKAIIUK, OCHOBAHHS Il 00OOIICHUS U
CpPaBHEHHUSI, KpUTEPUH TPOBOJIMMOIO aHAIU34;

BOCIIPUHUMATh, (OPMYJHUPOBATh U MPEOOPa3OBBIBATh CYXKJCHUS: YTBEPJUTEIbHBIC U
OTpHUIIaTEeNIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISBJISITh MaTeMaTHUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHBOpeUHs B (DakTax,
JIAHHBIX, HAOJIOJICHUSX W YTBEPXKICHUSX, Npeajiaratb KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEYMIL;

JleJlaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WMHIAYKTHUBHBIX
YMO3AKIIFOYECHU N, YMO3AKJIFOUCHUN 110 aHAJIOTHH;

pa30upaTh JOKA3aTelbCTBA MATEMAaTHYECKUX YTBEPXKICHUU (MPSMBIE U OT MPOTUBHOTO),
MPOBOAUTH CAMOCTOSTEILHO HECIOXKHBIE JIOKa3aTelIbCTBA MaTeMaTHYeCKuX (HhaKToB,



BBICTpAanWBaTh apPryMEHTAIMIO, TPUBOAWTH NPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0 pelIeHus yueOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBEIOMPATHh HAUOO0JIEE MMOAXOASAIINNA C YIETOM CaAMOCTOSITEIIBHO BBIZICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBareabckue AelicCTBUS:

UCITOJIH30BaTh BOIPOCHI KaK MCCIENOBATEILCKHM WHCTPYMEHT MO3HAHUS, (POPMYyIUpPOBATH
BOIPOCHI, (UKCHPYIONIHE MPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSTEIHLHO YCTAHABJIMBATH
HUCKOMOE U JJaHHOE, (()OPMHPOBATH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO TTO3UIINIO, MHCHHC,
IPOBOJNUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIM OSKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE TI0 YCTAaHOBIEHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOSITENTEHO (hOpMyIHpOBaTH 0OOOIICHNS U BBIBOABI MO pe3yjbTaTaM IPOBEAEHHOTO
HAOJIOZICHUS, KCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX PE3yJIbTAaTOB,
BBIBOJIOB U 000OIIEHMUI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH MPEIIOIOKCHUSI O
€0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora c nndopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpPMAIUU, JAHHBIX, HEOOXOIUMBIX JIJIs
pEIICHUS 3a1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUJOB U ()OPM MPEACTABICHHUS;

BEIOMpPATh (POpMy TpeACTaBICHHS WHGOPMAIMM W WUTIOCTPUPOBATH pPEIIaeMble 3aJauu
CXeMaMH, TharpaMmMaMu, HHOU rpaguKoi U MX KOMOWHAIIMSIMU;

OILICHWBATh HAAEKHOCTh MH(POPMAIMH IO KPUTEPHUSAM, NPEIIOKCHHBIM YUYHUTEIEM WA
c(opMyITUPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe TelCTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBHSIMH W IEISAMHU
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUs 3aJadd, KOMMEHTHPOBATh MOJYYCHHBIN
pe3ynbTarT;

B X0/ie OOCYXKJIEHHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXXIA€MOW TEMBbI, MPOOJIEMBI,
pelaeMoi 3amaun, BBICKA3bIBATh HJICH, HAICJICHHBIC HAa TOWCK PEIICHUsS, COMOCTaBIAThH
CBOM CYXXIICHHSI C CYXXJICHUSMH JPYTUX YIACTHUKOB JUAIOra, OOHAPY>KHWBATh PA3IUYAC U
CXOJCTBO TIO3WIIMK, B KOPPEKTHOW Qopme GOpMyIMpoBaTh pa3HOTNIACHS, CBOHU
BO3PAXKCHUS;

MPEACTABISITh PE3YIbTaThl PEUISHUS 3aJadyd, HKCIEPUMEHTa, MCCIEIOBaHUs, IMPOEKTa,
CaMOCTOATENLHO BBIOMPATh (OpPMAT BBICTYIUICHUS C Y4YETOM 3aJad MPE3CHTANH U
O0COOCHHOCTEH ayAUTOPHH;



MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYATbHOW pabOTHl TpH
pEIICHNH YYeOHBIX MAaTEMAaTHYECKUX 3a]1aY;

NPUHUMATH 11€Jb COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATh OPTraHU3AIUI0 COBMECTHOMN
paboThI, pacmpenensaTh BHABI padOT, MTOTOBAPUBATHCS, OOCYKIATh MPOIECC U Pe3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBLIX PopMax paboThl (00Cyx)aeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
MITYPMBI B JIPYTHE), BHITOIHITH CBOIO YaCcTh paOOTHI M KOOPJAMHUPOBATH CBOW JCHCTBUS C
JPYTUMHU YJICHaMH KOMaHJIbI, OIEHUBATh Ka4eCTBO CBOErO BKJajla B OOMIMH MPOIYKT IO
KPUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE JeiCTBUSA

Camoopranusanus:

CaMOCTOSITeJILHO COCTABJIATH IJIaH, aJITOPUTM PEIICHUS 3a/1aun (MJIM €ro 4acTh), BEIOMPATH
Croco0 pemieHuss ¢ Y4ETOM HMMEIOMINXCS PEeCYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU UHGOPMAIUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIA NHTEJJIEKT:

BIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIleccCa W pe3ysbTara pPenieHUs
MaTeMaTHUYECKOM 3aJauH;

NPEABUNICTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PEIICHUH 3a/1aud, BHOCHUTH
KOPPEKTHBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAMJACHHBIX OIIMOOK,
BBISIBJIECHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE pPE3yJibTaTa ACATEIbHOCTUA IOCTABICHHOW LIEAH W YCIIOBUSIM,
OOBSICHATh MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTYIKEHUS 17U, HaXOAWTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 7 kJjiacce OOydarolmUCs MOMYYUT CIEAYIOIIME MpPEIMETHbIE
pPE3YIbTATHI:

YutaTh UHpOpMAIIUIO, PEJICTABICHHYIO B Ta0MUIIaX, HA JUarpaMMax, IpeACTaBIATh
JIAHHBIC B BHUJI€ TAOJIMI], CTPOUTH JUATPAMMBI (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 10
MacCHBaM 3HAYEHUHU.

OnucbiBaTh U UHTEPIPETUPOBATH PEAJIbHBIC YUCIIOBBIE JaHHBIC, MPEICTABICHHBIE B
TalbnuIax, Ha Auarpammax, rpadukax.

Wcnonb3oBaTh AJ1s1 ONMUCAHMUS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKU: CpeHee
apu(pMeTHIecKoe, MeIMana, HauboJIbIllee ¥ HaUMEHbIIIee 3HAYEHUs, Pa3Max.

HMeTh mipencTaBieHre O CIy9ailHOW M3MEHYMBOCTH Ha MpUMepax IeH, (PU3udecKux
BEJIMYMH, AHTPONOMETPUYECKUX [IaHHBIX, HUMETh MPEJCTABICHUE O CTATUCTUYECKOM
YCTOMYMBOCTH.



K xoniy oOydenus B 8 kijiacce oOydaromuiicsi MOMYyYUT CIIEAYIOIIME MPEIMETHbBIE
pe3yJIbTaTHI:

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAIMI0, TMPEACTABICHHYI0 B BUIE TaOMUII,
nuarpamm, rpaduKoB, IPEACTaBIATh JaHHbIC B BUE TaOJIUIl, TUuarpaMM, rpauKkoB.

OnuceIBaTh TaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MOKA3aTENICH: CPeIHUX 3HAUYCHUN U
Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUW M YACTOTHI COOBITUM, B TOM YHUCJE IO
pe3yJibTaTaM U3MEPEeHHUI 1 HaOIIOICHUH.

Haxonutb BEpOATHOCTH Cy4YyaWHBIX COOBITUHA B OMbBITAX, 3HAsg BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITaX C PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU
COOBITUSIMU.

Hcnonb3oBaTh rpaguueckue MoIeIu: AEpEeBO CIy4YaiHOIO SKCIIEPUMEHTA, JUarpaMMbl
Dilniepa, yncioBas npsmasi.

OnepupoBarh MOHATUSIMU: MHOXECTBO, MOJMHOKECTBO, BBINOJIHATH ONEpPaldU HaJ
MHOXECTBaMU: OOBEIMHEHUE, TMEePECCUCHHUE, JOMOJIHEHUE, MEePEUUCIATh AJIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOYECTB.

Hcnionb3oBaTh rpaduueckoe MpefCTaBICHUE MHOXKECTB U CBSI3ed MEXAY HUMH IS
OTHMCAHMS MPOIECCOB U SIBJICHUI, B TOM YHCIIC MPU PEIICHUU 3a7a4 U3 JAPYTUX YUEOHBIX
MPEIMETOB U KYPCOB.

K xoHiy oOydeHuss B 9 kjacce oOydarOIIMHCS MOJYYUT CIEAYIOUIUE MPEIMETHBIC
pe3yJIbTaTHI:

W3Bnexkate u mpeoOpa3oBbIBaTh WHOOPMAIUIO, TPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHUKAX B BUJE TaOIHI], AMarpaMm, rpadukoB, IPEACTaBIATh JaHHbIC B BUJE TAOJIMII,
JuarpaMm, rpauKoB.

Pemate 3a1aun opraHn3oBaHHBIM NIEPeOOPOM BapUAHTOB, a TAKXKE C MCIOJIb30BaHUEM
KOMOWHATOPHBIX IMPABII U METOJIOB.

Hcnonb30BaThk OnucaTeIbHbIE XapAKTEPUCTUKH JIJI1 MACCHBOB YMCJIOBBIX JAHHBIX, B
TOM YHUCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEUBAHUS.

Haxonuth 4YacToThl 3HAYEHWM W YacTOTHI COOBITHSA, B TOM YHCIE TOJIB3YSICh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHUH.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITHN B M3YYEHHBIX OMBITaX, B TOM YKCJIEC B
OTBITaX C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSIX HUCIBITAaHUN [0
IIEPBOTO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHyJIn.

HNmeTh npeacTaBiieHUE O CIy4allHON BEJIMYMHE U O PACIIPEICICHUN BEPOSITHOCTEM.

HNmeTh npeacTaBiieHUE 0 3aKOHE OOJBIINX YUCET KaK O MPOSBJICHUU 3aKOHOMEPHOCTH
B CIIy4yailHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIIMX YHCEI B IPUPOIE U OOIIECTRBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KonnyecTBo 4yacos DJIEeKTPOHHBIE
HauMeHnoBaHue pa3ie/ioB H TeM nudpoBbIe
Ne i/m P Koutpoabubie | IIpakTnuyeckue (nupp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchl
bubmnoreka LIOK
1 II 2
DEACTABIICHHC NAHHPIX 7 https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
2 (@) 8 1
fHcaTCIRHAT CTaTHCTIRa https://m.edsoo.ru/7f415fdc
butmmoreka [JOK
3 C i 6 1
yHauHas I3MCHHUBOCTE https://m.edsoo.ru/7{4151fdc
bu6nunoreka [IOK
4 B 4
BE/ICHNE B TEOPHIO rpaghos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aifHOTO 4 1 bubmmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubnuoreka [IOK
6 0600 i 5 2
ODTHCHIE, CHCTCMATHSAI SHAHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Koutpoabubie | IIpakTnueckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
butmmoreka [IOK
1 IT 7 4
OBTOpERHE kypea 7 Ktacca https://m.edsoo.ru/7f417{b2
) OnmcarenpHas cTaTicThKa. PaccenBanue 4 bubnuorexa [JOK
JIAHHBIX https://m.edsoo.ru/7{417{b2
but6mmoreka [JOK
3 M 4
HowKectsa https://m.edsoo.ru/7{417{b2
. bubmuotexa [JOK
4 B 1
€pOSITHOCTD CIIy4ailHOrO COOBITHSA 6 hitps//m.cdsoo.ru/7f417fb2
bubmuorexa [JOK
5 B 4
BE/ICHHE B TCOPHIO rpaoB https://m.edsoo.ru/7f417{b2
butmmoreka [IOK
6 C 5 0 8
JIYHAHHbIC CODBITIA https://m.edsoo.ru/7f417{b2
bubnunoreka [IOK
7 0606 i 4 2
SRR S https://m.edsoo.ru/714171b2
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 2 1




9 KUIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeaoB U TEM nudpoBLIe
Ne n/m P Koutpoabubie | IIpakTnueckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
butmmoreka [IOK
1 I1 8 4
OBTOpeHHe Kypea o racca https://m.edsoo.ru/7f41a302
bubmnoreka LIOK
2 ) (0] 4 1
JICMEHTRL KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckass BEpOATHOCTD 4 Eubmorexa IIOK
p P https://m.edsoo.ru/7f41a302
butmmoreka [IOK
4 J4! b 1
CHIBITARMA HEPHYLTH 6 https://m.edsoo.ru/7f41a302
5 CrnyualiHas BeIMYMHA 6 buommorexa LOK
https://m.edsoo.ru/7f41a302
butmmoreka [IOK
6 00600 10 1
ODIEHHE, KOHTPOIIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 2







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonunyecTBo 4yacos DJIEeKTPOHHBIE
Nen/m | Tema ypoka Koutpoabubie | IIpakTuueckue Jara ungposrre
Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoTbI pecypenI
1 [IpencraBnenue naHHBIX B TaOIUIIAX 1 bubmorexa LOK
https://m.edsoo.ru/863ecl{8
) [TpakTHyeckue BEIYUCICHUS 10 TAOIUYHBIM | bu6mmoreka [JOK
JAHHBIM https://m.edsoo.ru/863ec324
3 W3BiieueHne u MHTEPIIPETAIHS TAOTMIHBIX ) bu6muoreka [IOK
JIAHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTiueckas pabora "Tabmuibr" 1 1
['paduaeckoe nmpeacraBieHrne JaHHBIX B BUJIE
5 Kll))yl("bOBHx, CTOHIéI/iOBHX (CTOJ‘iI6lIaTI)IX) " 1 bubmorexa TIOK
https://m.edsoo.ru/863ed18e
quarpamm
6 Urenue u noctpoenue nuarpamm. [lpumepst 1 bubnuorexa [JOK
JneMorpauaecKux 1uarpamm https://m.edsoo.ru/863ed602
7 [Ipaktrueckas padora "J{uarpammer” 1 1 ngj;if;;gﬁgﬁ ed72e
g Yucnossie Habopbl. CpenHee | bubnuotexa [JOK
apu(pMeTHIECKOe https://m.edsoo.ru/863ed846
9 Yucnoseie HaOophl. CpennHee | bu6mmoreka [JOK
apudmeTHuecKoe https://m.edsoo.ru/863ed846
10 Menuana grcnoBoro Habopa. Y cTOMUUBOCTb | but6mmoreka [IOK

MCAHAaHbI

https://m.edsoo.ru/863edb3e

11

Menunana 9ucioBoro Habopa. Y CTOMYMBOCTH




MEIaHbl

12 IIpakTrueckas padota "Cpennue 3HaueHUS " bubmorexa TIOK
P P et https://m.edsoo.ru/863edcba
13 Haubomnbiiee 1 HauMeHbIIee 3HAUCHUS but6mmoreka [IOK
9yuCcI0BOro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Hawnbompree 1 HauMeHbIICe 3HAYCHUS
yuciaoBoro Habopa. Pazmax
15 Hawnbonbiiee 1 HAMMEHbBIIIEE 3HAUCHUS
qrcnoBoro Habopa. Pazmax
KoHnTtponbHas paboTa mo TeMam
" bubnuotexa [JOK
16 [IpencraBnenue ganHpix. OnucaTenbHas
" https://m.eds00.1ru/863ee390
CTaTUCTHKA
bubmuorexa [JOK
17 C i
Ty4yaiiHas K3MEHYHBOCTH (TIPUMEPHI) https://m.odsoo. /863 cedbe
. bubnuotexa [JOK
18 YacToTa 3HaYeHUH B MaCCHBE JTAHHBIX
https://m.edsoo.ru/863ee69¢
bubnunorexa [IOK
19 r
PYTHIHpOBKa https://m.edso0.1ru/863ee9d0
20 ['ucrorpammer
21 ['uctorpammel Bubmmorexa [IOK
https://m.edsoo.ru/863eeelc
” [IpakTuyeckas padota "CiydaiiHas bubnuorexa [IOK
W3MEHYUBOCTh" https://m.edsoo.ru/863eecc8
oy I'pad, Bepmmna, pedpo. [IpencraBnenue bubnmnoreka [JOK
3a/1a4d ¢ TOMOIIBIO rpada https://m.edsoo.ru/863eef52
Crenenb (BaJIGHTHOCTb) BEpIIUHBL. Hucio
N bubmuorexa [JOK
24 pE€bep u cymmapHas creneHb Bepuind. Lens u

LUK

https://m.edsoo.ru/863ef0ba




)5 Lens u nuki. I1yte B rpade. [Ipencranenue | bubnmoreka [JOK
0 CBSI3HOCTHU Ipada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 00 OPHEHTUPOBAHHBIX 1 bu6muoreka [IOK
rpadax https://m.edsoo.ru/863ef3b2
N . bubnuorexa [JOK
27 Crry4aitHbIN OTIBIT U CITy4aliHOE COOBITHE 1 hitps://m.cdsoo.ru/863cf4d4
BeposartHocts 1 yactota coObiTusi. Ponb
)3 MaJIOBEPOATHBIX U IIPAKTUYECKU | bu6muoreka [JOK
JIOCTOBEPHBIX COOBITHI B IPUPOJIE U B https://m.edsoo.ru/863ef646
oO1ecTBe
79 Mosera u urpanbHasi KOCTb B TEOPUHI |
BEPOATHOCTEN
30 [IpaxTuyeckas pabora "Hactora BbINa eHUSI | bu6nuoreka [IOK
opia" https://m.edsoo.ru/863ef8a8
KontponbHas paboTa mo temam "CryqaitHast
31 U3MeH4MBOCTh. ['padbl. BepostHOCT 1 Bubnrotexa LHOK
. https://m.edsoo.ru/863f0186
CIIy4aitHOTO COOBITHA"
1 [ToBTOpenue, o6o6menue. [Ipeacrasnenue | bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpeHnue, 06061menne. OnucarenpHas 1 bubnuorexa LIOK
CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6o0meHne. BeposTHOCTh | bubmuoreka [IOK
CIIy4aliHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontpoiasbnsie | IIpakTnueckue
n/n Bcero H3yuYeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBienue nanapix. OnucaTenbHAS 1 bu6nmoreka [JOK
CTaTHUCTHKA https://m.edso00.ru/863f029¢
) Cnyuaiinas uamMeHunBocTb. CpenHue | bu6nmorexa [IOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863103fc
bu6nmmoreka [IOK
3 Crnydaiiabie co0 . BeposiTHOC acTo 1
Ty AU BITHA. BCPOATHOCTH M HACTOTHI https://m.edso0.ru/863f0578
4 Knaccruueckue Moaenu Teopun BEpOSTHOCTEM: 1 bubnnorexa [HOK
MOHETA U UIpaJIbHast KOCTh https://m.edsoo.1u/8631076¢
bu6mmoreka [JOK
5 O e 1
TIAIOHCHIA https://m.edsoo.ru/86310a50
bu6mmorexa [IOK
6 0 1
Jlucniepenst 4MCn0BOro Habopa https://m.edsoo.ru/86310a50
7 CraHIapTHOE OTKIIOHEHHE YMCIOBOI'O Habopa 1 bubmorexa HOK
Hap P https://m.edsoo.ru/863f0bfe
8 JuarpamMmbl paccerBaHUs 1 bubmorexa HOK
P p https://m.edsoo.ru/863f0eab6
9 MHO0KeCTBO, TOAMHOKECTBO 1 buGmorera [IOK
https://m.eds00.1u/86311180
10 Ornepanuy HaJ MHOKECTBAaMU: 00bETMHEHHUE, 1 bubmuoreka [JOK
[epeceyeHue, TOn0JIHEHNE https://m.edsoo.ru/863f143c¢
1 CaoiicTBa orepaiuii HaJy MHOKECTBaMHU: 1 bubnnoreka [JOK
IIEPEMECTUTENIBHOE, COYETATENBHOE, https://m.edso00.ru/863f1784




pacupeacInTCIbHOC, BKIIIOYCHHNA

12 ['paduueckoe mpeacTaBIeHHE MHOXKECTB bubmmorexa [OK
https://m.eds00.ru/863f198c¢
13 Konrponsnas padora no Temam "CraTucTuka.
MhmuoxecTBa"
14 DnemeHTapHbie coObITH. CydaliHbIe bubmmnoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
15 biaronpuaTcTByIOIKE dJIEMEHTAPHBIC bu6nmorexa [IOK
coObITHsi. BeposiTHOCTH COOBITHI https://m.edsoo.ru/863fldec
16 brnaronpusaTcTByOME 31€MEHTapHBIE bubmmoreka [JOK
coObITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f172
17 OnbITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU bubnnoreka [IOK
coObITusiMu. CiyyaifHblii BEIOOp https://m.edsoo.ru/863f21ca
18 OnBITBI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU bubmmorexa [JOK
coOprtrsiMu. CirydaliHbIi BEIOOD https://m.edsoo.ru/863f21ca
[Tpaktuyeckas padota "OMbITHI ¢
19 PAaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU bubmmorexa [TOK
cOBLITHAMIL" https://m.edsoo.ru/863{235a
bubanorexa [JOK
20 Hlepeso https://m.edSO(I)_.[ru/863f2a4e
CBoiicTBa iepeBa: €IMHCTBEHHOCTb IMYTH,
21 cymeCTBOSaIfHe BI/ICI:[qu?I BEPLINHBI, 031;5135 bubmmorexa [TOK
MEX/1y YHUCJIOM BEPIIUH U YncIoM pEdep ups:i/m.edsoo.rufB63 2hae
bubnnorexka [JOK
22 lpasiio ymHoxeHIS https://m.edsol_.[ru/863f20d8
bubnmnorexa [JOK
23| Tlpasiio yMroxKeHNs https://m.edsoi_.[ru/863f2e36
24 [IpoTtuBoOIOI0KHOE COOBITHE bubmuorexa [JOK




https://m.edsoo.ru/86312{8a
25 Huarpamma Diinepa. O0beguHeHNE U | bubnmnorexa [JOK
nepeceueHne coObITUI https://m.edsoo.ru/863132 14
%6 HecoBmecTrbie coObITHS. DOpMya CIOKEHUS | bubmuotexa [IOK
BEpPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecTabie coObITHS. DOpMYyIIa CIIOXKECHUS 1 bubmmnoreka [JOK
BEPOSTHOCTEN https://m.edsoo.ru/863f3764
[IpaBun0 YMHOXKEHUSI BEPOSITHOCTEM.
28 YcnoBHas BeposTHOCTh. HesaBucumbie 1 bubmmorexa LIOK
https://m.edsoo.ru/863f38ae
COOBITHS
IIpaBun0 yMHOXKEHUS BEPOSITHOCTEM.
29 VYcnosHas BeposiTHOCTh. He3aBucumblie 1 brbmiorexa LOK
https://m.edsoo.ru/863f3b06
COOBITHS
30 [IpencraBneHue ciry4yaliHOTrO SKCIIEPUMEHTA B 1 bubmmoreka [JOK
BUJIE JepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBneHue ciry4ailHOro 3KCIIEpUMEHTA B | bubnnorexa [HOK
BHUJE €peBa https://m.edso0o.ru/86313{20
0 [ToBTOpenwue, o600menue. [Ipeacrapnenue 1 bubmmoreka [JOK
nmagHbIX. OnucarenpHas CTATUCTUKA https://m.edsoo.ru/863{4128
bubmuoreka [JOK
33 HosToperne, 0bodmerne. Ipager ! https://m.eds00.ru/863f4312
34 Konrponsnas padora no temam "Ciyuaiinble 1
coObITHsA. BepositHOCTh. ['padnr"
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
ara ungposbie
Ne ni/m | Tema ypoka Kontpoasubie | IlpakTnueckue A op
Bcero U3ydeHusi | o0pa3oBaTesbHbIE
padoThbI padoThI
pecypchl
1 [IpencraBienne qaHHBIX 1 bubmorexa OK
pel A https://m.edsoo.ru/863f47ea
bubmoreka [JOK
2 OnucarenbHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47ea
3 Omneparuy HaJl COOBITHAMU 1
HezaBucumocts coObITHIA 1
5 KombunaTtopHoe npaBuiio yMHOKEHUS 1 Bubnrorexa [IOK
P P Y https://m.edsoo.ru/86314e16
6 ITepecranoBku. @axtopuan. Codyeranus u | bubmuoreka [JOK
YUCJIO COYETaHUI https://m.edsoo.ru/863f4e16
bu6anoreka LIOK
7 Tpeyro K [Tacka 1
PeyroJIbHH Kamt https://m.eds00.ru/8635014
[IpakTuueckas pabora "Brruucienue
g BEPOSITHOCTEN C UCMOJIB30BAHNEM 1 1 bubnuorexa [JOK
KOMOMHATOPHBIX (PYHKLUN 3JIEKTPOHHBIX https://m.edso00.ru/863£5208
tadui"
I'eomerpuueckas BeposiTHOCTh. CitydaiiHblIi
9 BBIOOD TOUKH U3 (PUTYpHI HA TIOCKOCTH, U3 1 Buommorera [IOK
P P ’ https://m.eds00.1u/863f5884
OTpe3Ka, U3 IyTH OKPY>KHOCTHU
I'eomeTrpuueckas BeposiTHOCTh. CllydaitHbIN
bu6anoreka LIOK
10 BBIOOP TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3 1

OTpe3Ka, U3 IyTU OKPYKHOCTH

https://m.edsoo.ru/863f5a50




11

I'eomerpuueckas BepoaTHOCTh. CirydaiHbIi
BbIOOpP TOUKH U3 (PUTYpHI HA TUIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPYKHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/863f5bfe

I'eomerpuueckas BeposiTHOCTh. CilydaiiHbIi

12 BBIOOpP TOUKH U3 (PUTYpHI HA TUIOCKOCTH, U3 Bubmmorexa [IOK
https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 IyTH OKPY>KHOCTHU
13 Ucnbitanue. Ycnex u vHeynava. Cepust bu6mmoreka [IOK
UCIIBITAaHUH J10 IIEPBOTO ycIexa https://m.edsoo.ru/863f6162
14 Hcnertanue. Ycnex u Heyaaua. Cepus bu6mmoreka [JOK
WCIIBITAHUH 70 MIEPBOTO ycIexa https://m.edso00.ru/863{6356
15 Ucnpiranue. Yenex u Heyaaua. Cepust
UCIIBITAaHUH J10 IIEPBOTO yclexa
16 Hcnbrranus beprymm. BepostHocTn bubnmuoreka [JOK
COOBITUI B CEpUU UCTIBITAaHUI bepHyn https://m.edsoo.ru/863f64d2
17 Hcneiranusa bepnyu. BepostHocTr bu6mmoteka [JOK
coOBITHII B cepun HcnibiTanuil bepHymu https://m.edsoo.ru/863f6680
18 [Tpaktuyeckas padora "McnbiTaHus bubmuoreka [JOK
bepnynnun" https://m.edsoo.ru/863f67de
19 CryvaitHasi BeTUIMHA U PACTIPECIICHHE bubnmnoreka [JOK
BEPOSITHOCTEN https://m.edsoo.ru/863f6b44
20 Marematnueckoe 0KUIAaHUE U JUCTIEPCUS bubnuorexa [JOK
CITy4ailHOM BEJIMYMHBI https://m.edsoo.ru/863f6da6
[Ipumepbl MaTeMaTHYECKOT0 OXKHIaHUS KaK
21 TEOPETUYECKOr0 CPETHEr0 3HAYCHUS bubmorexa OK
https://m.edso00.ru/863{6{86
BEJIMYUHBI
22 [TonsiTue 0 3akOHE OONBIIUX YUCEI Bubmmorexa [IOK
https://m.edsoo.ru/863172c4
23 N3mepenne BeposATHOCTEN C TOMOIIBIO bubnuoreka [IOK




4acToT https://m.eds00.ru/863{7652
24 [TpumeneHne 3aKkoHa OOJIBIINX YHCET 1 Bubnrorexa [IOK
https://m.edso0.ru/863{7116
25 O06o01eHre, CUCTEeMAaTH3AIIHS 3HAHHH. 1 bu6mmoreka [JOK
[IpencraBnenne faHHBIX https://m.edsoo.ru/863f783c¢
%6 O06001eHne, CHCTEMATH3aLMs 3SHAHU. 1
OmnmcaTenpHas CTaTHCTHKA
O0001enne, cucTeMaTu3aysd 3HAHUH.
27 IIpencraBnenue qaHHBIX. OmucareabHas 1 bubmmorexa TIOK
P g ' https://m.edsoo.ru/863f893a
CTaTUCTHKA
)3 O0o0061eHne, cucTeMaTH3alns 3HaHUH. | bubmuorexa [JOK
BeposTHOCTE Cly4aifHOTO COOBITHS https://m.edsoo.ru/863f7ade
O00011eHNEe, CUCTEMATH3AIA 3SHAHNMH.
. bubmuorexa [JOK
29 BeposiTHOCTB CitydyaliHOTO COOBITHSI. 1
https://m.edsoo.ru/86317c¢9c
OneMeHThl KOMOMHATOPUKH
30 O06o001eHne, CHCTEeMAaTH3alUs 3HAHHIA. 1 bubnuorexa [JOK
OneMeHThl KOMOMHATOPUKU https://m.edsoo.ru/863f7e54
O00011eHNEe, cCUCTEMATH3AIHA 3SHAHNMH.
. but6mmoreka [IOK
31 OnemeHThl KoMOMHAaTOpUKH. CirydaliHble 1
https://m.edsoo.ru/86318408
BEJIMYUHBI U PaCIpeICIICHUS
1 O06o0061eHue, cucTeMaTu3anus 3HaHUH. | bubmmorexa [IOK
CiyualiHple BETMUHHBI U PACTIPEEIICHUS https://m.edsoo.ru/863f861a
33 Hrorosasi koHTpobHAsS paboTa 1 bubmorexa [OK
https://m.edsoo.ru/863{8b56
34 O0001Ienne, CUCTEMATH3AIMI 3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOU
OBPA3OBATEJBHON MPOI'PAMMBI

7 KJIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI
MPOBEPAEMOTO NMporpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJbTarTa
5 BeposTHOCTh 1 cTaTUCTHKA
Yurate uHpOpMaIIMIO, MPEJCTABICHHYIO B Ta0IHIaX, HA JUarpaMmax, MpeJICTaBIsATh
5.1 JaHHbIE B BHJE TaOJIUIl, CTPOUTh JUArpamMmbl (CTOJOWMKOBBIC (CTOJIOYATHIE) U
KpPYTOBbI€) IO MACCUBAM 3HAUYCHUM
57 OnuchiBaTh U UHTEPIPETUPOBATH PealibHbIE YMCIOBbIE JAHHBIE, MPEACTABICHHBIC B
' TabyuIax, Ha AnarpaMMmax, rpagukax
53 Hcnonp30BaTh AJi1 OMUCAHUS JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTHKHU: CpeaHee
' apudmeTHUECKOe, MeIuaHa, HanOoJbIlIee U HANMEHbIIIEee 3HAUCHHUSI, pa3Max
HmeThs mpejicTaBieHrue O ClIy4yailHOW M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3HUECKUX
5.4 BEIIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, UMETh MPEACTABICHHE O CTAaTHUCTUYECKON
YCTOMYMBOCTH
8 KJIACC
Kon . .
IIpoBepsiemble npeiMeTHBbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPHEMOTO NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHUA
pe3yJabTara
5 BeposTHOCTb U cTaTUCTHKA
51 M3Bnekate u mpeoOpa3oBbIBaTh HMH(POpPMAIIUIO, TPEACTABICHHYIO B BHJE TaOUII,
' nuarpamm, rpadyKoB, MPEACTaBIATh JaHHBIC B BUJI€ TaOIUII, 1UarpamMm, rpadukoB
55 OrnuceIBaTh JaHHBIE C MTOMOIIBIO CTATUCTUYECKUX TOKA3aTeNIe: CpeHUX 3HAUCHUN U
' Mep pacceuBaHus (pa3Max, IUCIEPCUs U CTAHJAPTHOE OTKIOHEHHE)
53 HaxomuTh 4acTOTHI YMCIOBBIX 3HAUYEHHWH M YACTOTHI COOBITUH, B TOM YHCIE IO
' pe3ynbTataM u3MepeHui U HabIoIeHu
54 HaxomuTh BepoSITHOCTM cCiay4yallHbIX COOBITMI B OIBITaxX, 3Has BEPOSATHOCTH
. JJIEeMEHTApHBIX COOBITUH, B TOM UHCIE B ONbITAX C PaBHOBO3MOXXHBIMU




AJIEMEHTAPHBIMU COOBITHSIMH
55 Hcnonb3oBatk rpadudeckue MOACTH: IEPEBO CIyYalHOTO HKCIIEPUMEHTA, THATPaAMMBI
' Diinepa, yncnoBas npsimas
OnepupoBarh MOHATHSIMHU: MHOXECTBO, IOJMHOKECTBO; BBIIIOJHATH ONEpPALlUA Haj
5.6 MHO>KECTBaMHU: OOBEIUHEHHE, IepeceueHe, IOMOTHEHHE, MEePEUYHCISATh 3JIEMEHTHI
MHOXECTB, IPUMEHATh CBOMCTBA MHOXKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHUE MHOXKECTB M CBA3EH MEXIy HUMH I
5.7 ONMCAaHUS NPOLECCOB U SBICHUH, B TOM YHUCIE IpPH PEIIEHUU 334ad M3 JPYrux
y4€OHBIX MPEIMETOB U KypPCOB
9 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbLHOM
HPOBEPHEMOTO MpPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJabTara
5 BeposTHOCT 1 cTaTUCTHKA
W3Bnexkate W mpeoOpa3oBBIBaTh HMH(POPMAIMIO, TMPEACTABICHHYI0 B Pa3IWYHBIX
5.1 UCTOYHUKAX B BHUJAE TaOJHIl, Auarpamm, rpadukoB, MPEACTaBISATH JaHHBIC B BUJIC
TabIuIl, AUarpaMm, rpadukoB
55 Pemats 3aaun opraHu30BaHHBIM NEPEOOPOM BAPUAHTOB, a TAKXKE C MUCIOJIb30BAaHUEM
' KOMOWHATOPHBIX MPABWI U METOIOB
53 Hcnonp3oBath onucarenbHble XapaKTEPUCTUKU I MAaCCHUBOB YHCIIOBBIX JaHHBIX, B
. TOM YHCJIE CPEHUE 3HAYEHUSI U MEPBI PACCEUBAHUS
54 HaxoauTh 4acTOoThl 3HaUY€HWH U YACTOTHI COOBITHSA, B TOM 4YHCIE IOJIb3YSCh
' pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUN
HaxoauTh BepOSTHOCTH CIydalHBIX COOBITHH B M3YYCHHBIX OMNBITAX, B TOM 4YHCIE B
5.5 OTIBITaX C PAaBHOBO3MOKHBIMU 3JI€MEHTAPHBIMU COOBITHSIMH, B CEpUAX UCIBITAHUH 10
IIEPBOT0 yCIeXa, B Cepusix UcnbITaHnii bepHymm
5.6 Hmets npeacraBieHne 0 CIIy4aiiHOW BEJIMYMHE U O PaCIpENeIICHUH BEPOATHOCTEN
57 NMeTs mpencTaBieHne o 3aKoHe OONBIINX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH
. B CIIy4ailHON M3MEHYHBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBneHne naHHBIX B BHJIE TaOJUI, AWarpamm, rpadukoB. 3amoiHEHWE TaOIHIL,
51 YTEHWE M IOCTPOCHHUE AMarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHue
' rpaduKOB peanbHBIX MpoleccoB. M3Bieuenue uHMOpMAIMM W3 AMArpaMM M TaOJIHIL,
MCIIOJIb30BaHUE U MHTEPIPETALUs JAHHBIX
55 OnwucarenbHasi CTaTUCTUKA: CpeHee apuMeTndyeckoe, MeuaHa, pa3Max, Haubosbliee u
' HalMEHbIIIee 3HaUeHUs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMepsl ciydaiiHOH N3MEHUYMBOCTH
Ciry4aiftHbIid DKCIIEpUMEHT (OIIBIT) W CiIydaitHoe coObiTHe. BeposTHocTh M yactota. Poib
53 MaJIOBEPOSITHBIX U MPAKTHYECKH IOCTOBEPHBIX COOBITUI B pHUpoJie U B 001ecTBe. MoHeTa
U UrpajibHas KOCTh B TEOPUH BEPOSITHOCTEM
I'pad, Bepmmna, pedpo. CreneHs BepmuHbL. Ynciao pédep U cyMMapHasi CTEIICHb BEPIIIHH.
s4 [IpencraBnenue o cesizHoctu rpada. llemm u mukosl. [lytm B rpadax. O6xom rpada
. (stinepoB myth). IlpencraBnenne o0 opueHTHpoBaHHOM Tpade. Pemenue 3amayd ¢
MOMOIIBIO TpadoB
8 KJIACC
Kon IIpoBepsiemMblii 3jIeMEHT COePKAHUSA
5 BeposiTHOCTB 1 cTaTuCTHKa
5.1 [IpencraBnenue qaHHBIX B BUAE TAOJHUII, TMarpaMM, TpaduKkoB
55 MHOXeCTBO, 3JIEMEHT MHOXXECTBa, IMOAMHOXecTBO. Omepanuu HaJ MHOXECTBAMHU:
' o0BbeAMHEHUE, IepeceUeHre, T0N0THEHUE
53 CpoiicTBa  omepauuidi  HaJ  MHOXECTBAaMH:  IIEPEMECTHTEIBHOE,  COYETaTeNbHOE,
' pacnpenenuTenbHoe, BKIOYSHHS
s4 Hcnonp3oBanue Trpauueckoro MpPEACTAaBICHUS MHOXKECTB [UIS ONUCAHUS pealbHBIX
' IIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a/1a4.
ss N3mepenue paccenBaHusl JaHHBIX. JlMcriepcus M CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX
' HabopoB. /luarpamMmma paccenBaHus




DneMeHTapHble COOBITHA ciydaifHoro onbiTa. CiydaiiHpile coObITHA. BeposTHOCTH
56 coObITUNA. ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CITydalHbIi BBIOOD.
' CBsi3p MEXIy MaJIOBEPOSITHBIMU M MPAKTHUYECKU JOCTOBEPHBIMH COOBITHSIMH B TPUPO/IE,
o0mIecTBe U HAyKe
HepeBo. CBolicTBa AepeBbEB: €IUHCTBEHHOCTDh ITyTH, CYIIECTBOBAHUE BHUCSYEH BEPILUHBI,
5.7 CBSI3b MEXKIy YMCIIOM BeplIuH U uuciaoM péodep. [IpaBuno ymHoxxenus. Pemenue 3amau c
MOMOIIBIO TpadoB
sg [IpotuBomonoxupie coObiTUd. Juarpamma Oitiepa. OObeAMHEHHE U TEpECEUCHHUE
. coObITuii. HecoBmecTHbIe coObITHS. POpMyIia CIOKEHHS BEPOSTHOCTEN
5.9 YcnoBuast BeposiTHOCT. [IpaBuiio ymHokeHus. He3aBucHUMBIE COOBITHS
510 [IpenacraBnenue »skcrepuMeHTa B BUIE JepeBa. PelieHue 3ajay Ha HaXOXIEHHE
' BEPOATHOCTEN € MOMOUIBIO IEPEBA CIIy4alHOIO 3KCIIEPUMEHTA, Juarpamm Jiepa
9 KJIACC
Kon IIpoBepsiemMblii 371eMEeHT COAEPKAHUSA
5 BeposiTHOCTB U cTaThCTHKA
51 [IpencraBneHue AaHHBIX B BUAE TaOJHI, JUarpaMM, rpadukoB, MUHTEpHpETalus JaHHBIX.
. UreHue u nocTpoeHue Taldaull, AuarpamMmm, rpadukoB 1Mo peasbHbIM JaHHBIM
5.2 [TepectanoBku u pakropuan
53 CoueTaHus ¥ YUCIIO COUYETAHUN
5.4 Tpeyronpauk ITackans. Pemenue 3aay ¢ uCoib30BaHUEM KOMOMHATOPUKH
55 ['eomerpuueckass BepossTHOCTh. CrydallHbId BBIOOP TOUKM M3 (PUTYphl Ha IUIOCKOCTH, W3
' OTpe3Ka U U3 IyTU OKPYKHOCTH
5.6 Ucnbitanue. Ycnex u Heynaya. Cepusi UCMIBITAHUM 10 TIEPBOTrO ycrexa
5.7 Cepus ucnipitanuii bepuymu. BepositTHocT cOOBITHIA B cepyU UCTIBITAaHUI bepHyn
5.8 CrnyuaiiHas BeIMYMHA U paclpeielieHne BEpOsTHOCTEN
59 MatemaTtuueckoe oxugaHue M aucrepcus. I[Ipumeppl MaTeMaTHUECKOro OXHIAHUS Kak
' TEOPETUYECKOTO CPEHETO 3HAUCHUS BEITUUMHBI
510 MarteMaTtuueckoe O0XHAAHUE M JUCIEPCUsl CIyYalHOM BEJTMYMHBI «YHCIIO YCIEXOB B CEpUU
' UCIbITaHUN bepHyn»
511 [TonsiTve 0 3akoHe OONBIIUX YHcenl. V3MepeHue BEpOATHOCTEHW ¢ MOMOIIbIO 4acToT. Ponb u
' 3HaYeHUE 3aKOHa OOJIBIINX YHCEeI B IPUPOJIE U O0IIeCTBE




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUAA OCHOBHO OBPA3OBATEJILHON
ITPOT'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT0 0011ero od0pa3soBanusit Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHATHSMHU: MHOECTBO, IIOJMHOKECTBO, OINEpALUUA HaJ
MHOXKECTBaMHU; YMEHHME ONEepUpPOBaTh MOHATUAMU: rpad, CBA3HBIM rpad, I1epeBo, HUKI,
IPUMEHSATh UX MPH PEIICHUH 3a/1a4; YMEHHE UCIIOJIb30BaTh rpaduueckoe NpeacTaBiIeHne
MHOYECTB JJIsi ONHCAHUS PEAJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHWU 3a1ad U3
JIpYruX y4yeOHbIX MPEIMETOB

YMeHue ornepupoBaTh MOHITHSIMU: ONpPEIENICHHE, aKCMOMa, TeopeMa, J0Ka3aTeIbCTBO;
yMEHHE paclo3HaBaTh WCTUHHBIC M JIOKHBIE BBICKA3bIBaHUS, MPUBOAHUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAaHUS U OTPUIIAHHS BBICKA3BIBAHHUH

YMeHne onepupoBaTh MOHATHSIMHU: HATypAIbHOE YHUCIIO, IPOCTOE M COCTABHOE YHCIIO,
JIEIMMOCTh HATypaJbHbIX YHCEN, MPU3HAKUA JECIMMOCTH, LEJIOE YMCIIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI APOOb M JAecATUYHasl ApoOb, CTAaHAAPTHBIA BHJ YWCIIA, PAllMOHATIHHOE
YHCIIO, UPPAIMOHATBHOE YHCIO0, apUPMETHUECKHid KBaJIpaTHBI KOPEHb, yMEHHE
BBIIIOJIHATh JIEUCTBUS C YMCIAMHU, CPaBHUBATh M YIOPSJAOYMBATH YHUCIA, MPEACTABIAThH
YHUClla Ha KOOPJAWHATHOM NIPSIMOM, OKPYIVIATh YNCJIA; YMEHHE J€IaTh IPUKUIKY U OLICHKY
pe3yJibTaTa BBIYMCIECHUN

YMeHue omepupoBaTh MOHATHSAMH: CTENEHb C IIENBIM TOKa3aTeseM, apupMeTHUeCKUn
KBaJIpaTHBIH KOPEHb, MHOTOWIEH, anredpandeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpHEM HaTypajbHON CTENEeHH OOJIbIIe €IWHUIBI; YMEHHUE BBITIOJHATH PACUYETHI IO
dhopMytam, ipeoOpazoBaHUs MEIBIX, TPOOHO-PANMOHAIBHBIX BRIPAKCHUN U BBIPAKCHUN
C KOpHSIMH, Pa3JIOKEHUE MHOTOUYJIEHAa HA MHOXHUTENIM, B TOM YHCIJIE C UCIOJIb30BAHUEM
(hopMyI1 pa3HOCTH KBaIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh IMOHATUSMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C OIHOU
IIEPEMEHHOM, YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE pEIIaTh
JTWHEWHHBIE W KBaJIpaTHBIE YpaBHEHUS, IPOOHO-pAallMOHANBHBIE YPAaBHEHUS C OJHOU
IIEPEMEHHOM, CHUCTEMBl IBYX JIMHEWHBIX YpPaBHCHHUH, JIMHECHHBICE HEPAaBEHCTBA U HX
CHCTEMBI, KBaJIpaTHbIe U IPOOHO-pAIlOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOH, B
TOM YHCJIE IIPH PEUICHUH 3a/ad U3 APYTHX IPEIMETOB U NPAKTUYECKUX 3a/1a4; YMECHHE
HCIIOJIb30BaTh KOOPJUHATHYIO MPSMYI0 U KOOPAMHATHYIO IJIOCKOCTh Uil M300pakeHus
pELICHUI YpaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHSAMM: GYHKUUS, TIpaduK (QYHKUUH, HYIH (QYHKIUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH BO3pacTaHMs, YObIBaHUS, HanOOJbIIee U
HaMCHBIIEe 3HA4YCHUS (YHKIWU; YMEHHE OIEPHPOBATh TOHATHAMHU: TIpsMast
NPONOPLHUOHATBHOCTD, JIMHEHHAss (YHKUWS, KBaJapaTu4Has QyHKUus, oOparHas
MPONOPIHUOHATBHOCTh, Mapaboisia, Tunep0oyia; yMEHUE CTPOUTh Tpaduku (QyHKIHHA,
UCHOJb30BaTh TpaUKH I ONpEIesIeHUsT CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, s




pelIeHus 3a1a4d U3 JPyruX y4eOHBIX MPEIMETOB U PEaIbHOW KU3HU; YMEHUE BBIPAXKaTh
(dhopMyiamMu 3aBUCIMOCTH MEXy BETUIMHAMU

YMeHue onepupoBaTb MOHATUSAMM: MOCIEIOBATEIBHOCTh, apupMeTuyeckas u
reoMeTpuuecKas MpPOrpeccuy; YMEHHE HCIOJb30BaTh CBOMCTBAa IOCIEA0BATEIbHOCTEM,
(hopMyJIBI CYMMBI B OOIIEro 4ieHa MPU PEIICHUH 33134, B TOM YHCIE 3a7a9 U3 JPYTHX
y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU

YMeHue pemiath 3ajaud pa3HbIX THUIIOB (B TOM YHMCJIE Ha MPOLEHTHI, JOJU U YacTH,
JBWD)KEHHUE, pa0oTy, IIEHy TOBapOB M CTOMMOCTb MOKYIOK M YCIYyT, HaJOIH, 3aJa4d U3
o0jacTy yNpaBi€HMs JIMYHBIMU M CEMEHHBIMU (PUHAHCAMM); YMEHHUE COCTaBISATh
BBIPQKEHUS, YPaBHEHUs, HEPABEHCTBA M CUCTEMBI IO YCJIOBHIO 3aJlayM, MCCIIEIOBATH
MOJIyYEHHOE pEIlIeHUE U OLIEHUBATh PABIONO0I00HOCTh MOIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath MOHATUSAMH: (HUTypa, TOYKa, OTPE30K, MpsMas, Jyd, JOMaHas,
yrojia, MHOIOYTOJbHHMK, TpPEyrOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHHM
TPEYTOJIBHUKH, MPSIMOYTOJBHBIA TPEYrOJbHUK, MeEIuaHa, OWCCEKTpHUCAa U BBICOTA
TPEYyroJIbHUKA, YETHIPEXYTOJIbHUK, MapajuiesorpaMM, poMO, MpsMOYTOJIbHHK, KBaJapar,
Tpamnenusi; OKPYXHOCTb, Kpyr, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
burypamu; yMeHHE peliaTh 3a7add, B TOM 4YKCJEC W3 IOBCEAHEBHON >KHM3HH, Ha
HaX0XJ/IEHUE TeOMETPUUYECKUX BEIMYUH C MPUMEHEHUEM H3YUYEHHBIX CBOMCTB (uryp u
(dakToB
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YMeHue onepupoBaTh MOHATHSAMU: PaBEHCTBO (UIYp, PABEHCTBO TPEYTrOJIbHUKOB;
NAapaJUICIBHOCTh U NEPIEHIUKYJISAPHOCTh  NPAMBIX, YILOJ  MEXAYy IPsSMBIMH,
MEePHeHINKYJIsIp, HAKJIOHHAs, MPOEKIHs, nmoaodue (uryp, mogoOHbIE TPEyTrOJbHUKH,
CUMMETpPUS OTHOCHUTEIBHO TOYKM U MpPSAMOM; yMEHHME paclio3HaBaTb pPaBEHCTBO,
CUMMETPHUIO U ToJ00He (Guryp, mapaielIbHOCTh M TMEPHEeHIUKYSIPHOCTh NPSMBIX B
OKpY KaroIleM MUpE
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YMeHne onepupoBaTh MOHATUSMHM: JJIMHA, PACCTOSHUE, yTroa (BEIMYMHA YIiia, CHHYC H
KOCHHYC yTJila TPEyTOJIbHHKA), TUIONIA[bh; YMEHHE OIEHWBATH pa3Mephl MPEAMETOB H
00BEKTOB B OKPYKAIOIIEM MHUpPE; YMEHUE MPUMEHSATH (OPMYJIBI IIEPUMETPA U TUIOIIATH
MHOTOYTOJILHUKOB, JIJIMHBI OKPY>KHOCTH M IJIOLIAAW Kpyra, oObemMa MpsSMOYTOJIbHOTO
napajuieNienuIea; yMeHHe MPUMEHSITh PU3HAKA PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O
CyMMeE YTJIOB TpeyrojbHuKa, Teopemy Iludaropa, TpuroHoMeTpu4ecKue COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSTHUM, TJIOIIAIe
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Ymenue nzo0paxkaTh IJIOCKUE GUTYphl U MX KOMOMHAIIMU, POCTPAHCTBEHHbIE (PUTYPBHI
OT pYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB IO
TEKCTOBOMY HJIM CHMBOJIEHOMY OITMCAHUIO

13

14

YMenune OIICPHUPOBATL IOHATUAMMU: MPAMOYTOJIbHAA CHUCTEMA KOOPAWHAT, KOOPAWHATLI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BEACHUE BEKTOpAa HA YHCIO, CKaJIIPHOE
MPOU3BEJCHUE BEKTOPOB; YMEHHUE HCIIOJIb30BaTh BEKTOPbl M KOOPAMHATBHI  JJIS
Mpe/ICTaBICHUs JaHHBIX M PELICHUs 3a/1a4, B TOM YHCJIE U3 APYTrUX YYEOHBIX MPEIMETOB
U peallbHOU KU3HU

YMeHue onepupoBaTh MOHITHSIMH: CTOJOMKOBBIE M KPYrOBBIC JHATPAMMBI, TAOJHUIIBI,
cpenHee apudmMeTrndeckoe, MeAMaHa, HAaHOOJbIIEE W HAWMEHBIIEE 3HAUCHUS, pa3Max
YHCIIOBOTO Ha0Opa; yMeHHE W3BJICKaTh, WHTEPIPETHPOBAThH M MPEOOPa30BBHIBATH




nHPOPMAINIO, TPEACTABICHHYIO B TAOJIUIAX U HAa IUAarpaMMmax, OTPa)Karollyl0 CBOWCTBA
U XapaKTEPUCTUKU peasbHBIX IIPOLIECCOB U SIBICHUHN; YMEHUE PACIIO3HABATh U3MEHYMBBIC
BEJIMYMHBI B OKPYIKAIOIIEM MHUPE
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YMeHue onepupoBaThb MNOHSTUSIMM: CIIy4alHbIM ONBIT (CIy4ailHBIA SKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTApHBII HUCXOJ) CIy4alHOrO OIbITa, Cly4daiiHOe
COOBITHE, BEPOSATHOCTH COOBITHS;, YMEHHUE HAXOIUTh BEPOATHOCTH CITy4aitHBIX COOBITHII B
OIbITaX C PABHOBO3MOXXHBIMM 3JIEMEHTAPHBIMHM COOBITUSAMH; YMEHHME pellaTh 3afauu
METOZIOM OpraHM30BaHHOIO Iepedopa M € MCIOJIB30BAaHHEM IIpaBWJIa YMHOXEHHUS;
YMEHHE OILICHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITUH U SIBICHUH, MOHUMATH POJb
MPAKTUYECKH JIOCTOBEPHBIX M MAaJOBEPOSATHBIX COOBITHH B OKPYXAIOIIEM MHpE U B
KHM3HHM; 3HAKOMCTBO C IOHATHEM HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM
OOJIBILIMX YUCEJ U €TO POJIbIO B MACCOBBIX SIBIICHUSX
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YMeHne BbIOMpaTh MOIXOMAIINNA W3YYEHHBIM METOJ JJIs PEIICHHs 3a7avd, MPUBOIAUTH
MpUMEpPhl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B TPHUPOAE M >KW3HH, PaACIIO3HABATh
MPOSIBJICHUE 3aKOHOB MATEMATHKH B UCKYCCTBE, OINHUCHIBATH OTAEIbHBIC BBIIAIOIIMECS
pe3ynbTaThl, TMOJYYEHHbIE B XOJ€ pa3BUTUS MaTEeMaTHKH KaK HAyKd, MPUBOIUTH
MpUMEPhl MAaTEMAaTUYECKUX OTKPBHITUH M WX aBTOPOB B OTCUYECTBEHHOW W BCEMUPHOMN
HUCTOPHH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIICHHS
1.1 Hatypanbhble u nesnsle yucina. [Ipu3Haku eTuMOCTH LebIX YUCe
1.2 OOBIKHOBEHHBIE U AECSITUYHBIE APOOH, TPOLEHTHI, 0ECKOHEUHbIE IEPUOANYECKHE APOOU
1.3 Parmonansheie uncina. ApupMeTHIecKue ornepayy ¢ paloHAIbHBIMU YUCIIaMU
1.4 JlelicTBUTENbHBIE YUCa. ApUPMETHIECKHUE ONIEPALIUH C JeHCTBUTELHBIMU YUCIAMHU
L5 HpI/I6J‘II/I)KéI-£HBIe BBIUMCIICHUSI, MpaBWia OKPYIJICHUS, NPUKUIKA U OLEHKa pe3yibTaTa
BBIYHCIICHUI
2 Anrebpanueckue BBIPaXKECHHUS
2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAKEHUSI ¢ IEPEMEHHBIMHU)
2.2 Crenensb ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOMCTBA CTENEHU
23 MHorousneHsl
24 Anrebpanueckas 1poob
)5 ApudmeTrueckuii KOpeHb HaTypaJibHOW cTemneHu. JIeHCTBUA ¢ apudMETHUYECKUMH KOPHSIMU
' HATYPaJbLHON CTENEHH
3 VYpaBHEHMS U HEPaBEHCTBA
3.1 Lenble n 1poOHO-paLmoHanbHble ypaBHEeHHU. CUCTEMbI U COBOKYITHOCTH YpaBHEHUH
3.2 Ienblie n 1poGHO-panMoHaNbHble HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPaBEHCTB
3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBsle NOCAEA0BATEILHOCTH
4.1 ITocnemoBaTeabHOCTH, CIIOCOOBI 3aaHHUs MTOCIIEA0BATEILHOCTEN
4.2 ApudmeTtnueckast 1 reoMmerpuueckas nporpeccuu. opmyiia cI0KHBIX POLIEHTOB
5 DyHKIMU
OyHKIWsA, cnocoOs! 3ananust GyHkuuu. ['padux ¢pyHkuun. O61acTb onpeaeseHust 1 MHOXKECTBO
51 3HaueHud ¢QyHkuuu. Hymm  ¢@ynkumum. IIpoMmexyTkn 3HakonmocTosHCTBa. IIpomexyTku
" | MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U MHUHEMYMbI (QyHKIHA. Haubonbiee n HauMeHbIIEE
3Ha4YeHHe (PYHKIUU Ha IPOMEKYTKE
6 KoopaunaTs! Ha psAIMOil U IIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue GUTypsl U UX CBOIMCTBA
7.2 TpeyroibHUK
7.3 MHOroyrojibsHUKU
7.4 OKpy’>KHOCTb U KpYyT




7.5

N3mepenune reoMeTpu4eCcKuxX BEIMYUH

7.6 BekTops! Ha nockocTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxkecTBa
8.5 I'padmsr
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