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IHHOACHUTEJIBHASA 3ATINCKA

B coBpeMeHHOM ITHPPOBOM MUPE BEPOSTHOCTh U CTATHCTHKA MTPHOOPETAIOT BCE OOJIBITYIO
3HAYUMOCTh KaK C TOYKH 3PCHHSI MPAKTHUECKUX TMPUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUH,
HEOOX0IMMOM KaKIOMY 4elloBeKy. BospacraeT uncino mpodeccuii, Ipu OBIAACHUU KOTOPHIMU
TpeOyeTcst xopoiras 0a30Basi MOATOTOBKA B 00JacTH BEPOSTHOCTH W CTAaTHCTUKH, TaKas
MOJTOTOBKA BaXKHA IS TPOJOJKEHUsS O0Opa3oBaHHMs M Ui YCIENIHOW MpOQeCcCCHOHATBHON
Kapbephl.

Kaxnplii 4elloBeK IMOCTOSSHHO NPHHUMAET PEHICHHS Ha OCHOBE HWMEIONIUXCS Y HEro
naHHbIX. J[1s1 0OOCHOBAHHOTO TIPUHSATHS PEIICHUS B YCIOBUSX HEIOCTaTKa WJIH H30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHUPOBAHHOE BEPOATHOCTHOE U
CTAaTHCTUYECKOE MEBIIUIeHHEe. VIMEHHO IMOATOMY BO3HHKIIA HEOOXOJUMOCTh (HOPMHUPOBATH Y
oOyuaronuxcss GyHKIIHOHATBHYIO TPAMOTHOCTb, BKITFOUYAIONIYIO B Ce0sl YMEHUE BOCTIPUHUMATH U
KPUTHUYECKH aHAIM3UPOBATh WHPOPMAITHIO, TIPEJCTABIICHHYIO B Pa3IUYHbBIX (hOpMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHX pEAbHBIX IPOIECCOB M 3aBUCHMOCTEH, ITPOU3BOJNTH
MIPOCTEHIIIHE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B YYE€OHOM Kypce C OCHOBHBIMH MPHUHIMIAMH cOopa, aHaim3a W
MIPEJICTABJICHHS JaHHBIX W3 PA3IMYHBIX Cep KU3HH OOIIecTBA W TOCyIapcTBa IMPHOOIIAET
oOydJaromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. l3ydeHne OCHOB KOMOWHATOPUKUA pa3BUBAECT
HaBBIKM OpraHu3anuu nepebopa M moicuéra yucia BapHaHTOB, B TOM 4YHCIE B NMPHUKIAIHBIX
3ajayax. 3HAaKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHUyecKui (yHIaMEHT IS
dbopMupoBaHUS KOMIIETCHIIMA B oOjacTd WHOOPMATHKA M HHQPPOBBIX TexHoJorui. I[lpm
W3YYEHUU CTaTHUCTUKM M BEPOSITHOCTH O0O0O0TalaloTcs MpeICcTaBiIeHHUs] O0O0ydaroIluxcs o
COBPEMEHHOM KapTHHE MHpa U METOJaX ero HccleoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTAaTUCTUKH KaK MCTOYHMKA COLHUAIBHO 3HAYMMOW HMH(OPMALMKM U 3aKJIaIbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHSL.

B cootBercTBMM ¢ JaHHBIMM LEISIMH B CTPYKType MporpaMMbl Y4eOHOTO Kypca
«BeposATHOCTh M CTATUCTHKA» OCHOBHOIO 0O0IIero o0pa3oBaHUS Ha YIUIYOJEHHOM YpOBHE
BBIJICTICHBI CIIEYIOLINE COJIepKaTelbHO-MeToauueckue nuHuu: «lIpencraBnenue DaHHBIX U
omnucarejbHas CTaTUCTHUKa», «BepoATHOCTHY», «IIeMEeHThl KOMOMHATOpHKH», «BBenenue B
Teopuro rpadosy», «MHOKeCTBaY, «Jlorukay.

Copepxanne nuauu «lIperncraBieHne AaHHBIX U OMUCATENbHAS CTATUCTHKA» CIY)KHUT
OCHOBOI 111 POpPMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMALUEH: OT YTEHUS U MHTEPIpETaIlui
uHdopMaluy, MPEICTaBICHHON B TalnMiax, Ha JAMarpaMMmax u rpadukax, 10 coopa,
MIPEJICTaBJICHUS U aHaJIN3a JAHHBIX C UCIIOJIh30BAHMEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4atrcs CUMTHIBATh M MHTEPHPETHPOBATH
JAaHHBIE, BBIJIBUTaTh, apTyMEHTUPOBATh MU KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bl, Pa3MBIILIATH
Hag (akTopamH, BBI3BIBAIOIIMMHU W3MEHYHBOCTb, M OIIGHUBAThb MX BIMSIHHE Ha
paccMaTpuBaeMble BETUYHHBI U MPOIIECCHI.

NuTyuTBHOE  TpEICTaBiI€HHE O  CIy4alHOW  W3MEHUYMBOCTH,  HCCIIEIOBaHHE
3aKOHOMEPHOCTEH M TEHACHIIUN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOHW ISl M3y4EHHS TEOPHU
BEepOsTHOCTEH. bonblioe 3HaYeHHe UMEIOT MPAKTUYECKHe 3aJaHusl, B YaCTHOCTH OTBITHI C
KJIACCHYECKUMHU BEPOSTHOCTHBIMU MOJICTISIMHU.

[TonsiTHE BEpOSTHOCTH BBOAMUTCA KaK Mepa MPaBIONoa00us ciaydailHOTOo coObitus. [Ipu
M3YYeHUU y4eOHOTO Kypca 00ydJaromuecs 3HaKOMATCS C TPOCTEHIIMMUA METO/IaMU BBIYMCIICHUS
BEPOSITHOCTEH B CIIy4alHBIX IKCIEPUMEHTaX C PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU HCXOJIaMHU,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMMH CTaBUTh W pelIaTh Oojiee CIOKHBIE 3adadu. B



y4eOHBI KypC BXOJST HAdalbHbBIC MPEICTABICHHUS O CIy4alHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTePUCTUKAX.

B pamkax yueOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0YYaIOLINXCSI C MHOKECTBAMH U
OCHOBHBIMH OTI€pPALMAMHU HAJl MHOKECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI IPUMEHEHUS IpadoB
M D2JEMEHTOB TEOPHHM MHOXKECTB JUIA DELICHUS 3a/ad, a TaKKe HCIOJIB30BaHUs B JIPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MTPEeIMETax.

Ha u3yuenue yuebGHoro kypca «BepostHOCTh M craTucTHKa» oTBoauTcs 102 uaca: B 7
kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Heneno).

COJAEPKXAHUE OBYYEHMUSA

7 KJIACC

[IpencraBienre JaHHBIX B BUJE TaONWl, AWarpaMM. 3aroJIHEHUE TaOJWll, YTEHUE U
MIOCTPOEHHUE CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX auarpamm. UrteHue rpagukoB peasbHbIX
nporeccoB. M3Brmeuenue wHOpMANMK W3 JAMarpaMM W TaONWIl, WCIOJb30BaHUE U
WHTEPIIPETAIUS JTaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTrnyeckoe, MeauaHa, pa3Max, HauOoJbliee U
HauMEHbIIlee 3HAueHUs, KBapTWIM, CpEJHEe TapMOHHYECKOEe, CpeJHee TrapMOHUYECKOe
YHCIIOBBIX JIaHHBIX.

[Ipumepsl ciydallHOM W3MEHYMBOCTH IPU HU3MEPEHUSAX, B MAaCCOBOM IPOM3BOJICTBE,
TEHJCHIIMM U CllydailHble KoJiebaHUs, TPYNNHPOBKA [aHHBIX, MNPEJCTaBICHUE CIy4alHOU
M3MEHUYMBOCTH C IOMOIIIbIO IUarpaMM, 4aCTOThI 3HAUEHUHN, CTATUCTUYECKAs] YCTOUYUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenp BepmmHbL. Yucio pédep u cyMMapHasi CTENEHb BEPIIHH.
[Tonsatue o cBs3ubIX rpadax. [Iyru B rpadax. lemu u mukiasl. O6xox rpada (diIepoB myTh).
[Tonsatue 06 opueHTHpOBaHHOM T'pade. Pemenne 3aaa4u ¢ momMotbio rpados.

YTBepkaeHuss U BbIcKa3biBaHUS. OTpuIlaHHE YTBEP)KICHUS, YCIOBHBIE YTBEP)KICHUS,
oOpaTHbIE U PaBHOCUJIbHBIEC YTBEPKJICHHS, HEOOXOIMMbIE U JOCTAaTOYHBIE YCIOBUS, CBOMCTBA U
npu3Haky. [IpoTHBOMONIOKHBIE YTBEPXKICHUS, T0KA3aTE€IbCTBA OT IPOTHUBHOTO.

CrnydaifHpI SKCHEpPUMEHT (OMBIT) M cllydailHoe coObiTHe. BeposATHOCT, W dYacToTa
cllydaifHOTO cOOBbITHS. POJIb MamoOBEpOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOIE
H B O0IIECTBE.

8 KVIACC

MHosxecTBO U IOIMHOKecTBO. [IprMepsl MHOKECTB B OKpyxkatoiiem Mupe. [lepeceuenue
u oO0benuHeHne MHOXecTB. Juarpammel Diinepa. YuciaoBble MHOKeCTBa. [IpuMepbl MHOXKECTB
U3 KypcoB anrebpsl U reoMeTpuu. IlepeuncieHue 5I€MEHTOB MHOKECTB C MOMOIIBIO
OpraHM30BaHHOTO Tiepedopa U npaBuia yMHOKeHUs. DopMyna BKIIOYSHHS -UCKITIOUCHHUS.

DnemeHTapHble  coObITHS.  BepositHocTH — crnydaiiHeIX  coObITHif.  OMNBITBI  C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUAMU. CITydaliHbII BBIOOD.

N3mepenue paccenBaHUsi YMCIOBOrO MaccuBa. Jlucmepcuss M CTaHIAPTHOE OTKIOHEHHUE
gyucnoBoro Habopa. CBoHcTBa JOUCHEPCHH M CTAaHAAPTHOTO OTKIOHEHHs. JlMarpammbl
paccerBaHus IBYX HAOMI0IaeMbIX BelInurH. JInHEHHAs CBS3b HA AUAarpaMMe PacCEUBAHMSL.

Hepeo. [epeBo ciyuaiiHoro skcnepuMmenTa. CBOMCTBA AEPEBbEB: €AUHCTBEHHOCTh MYyTH,
CBSI3b M@Ky YHCIIOM BEpIINH U yucioMm péoep. [Tonstue o mockux rpadax. Pemenue 3amau ¢
IIOMOIIBIO JIEPEBHEB.



Jlornueckue coro3bl «M» u «MJIN». CBs3p MEXy JIOTMYECKMMH COHO3aMU U OIEepalusIiMu
HaJl MHOKecTBaMH. Vciop30BaHNe TIOTHUECKUX COI030B B ainredpe.

Crnydaiinple COOBITHSI KaKk MHOXKECTBA DJIEMEHTapHBIX COObITHHA. [IpoTHBOMONOXKHEIE
coObITus. Onepanun Haj coObITUIMU. DPOPMYIIa CII0KEHUS BEPOSITHOCTEH.

[IpaBuiio  yMHOKEHHsS  BEpPOATHOCTEH. YCIOBHas BeposATHOCTb. lIpencrasiieHue
CIIy4aifHOTO PKCIIEPHMEHTA B BHJE JiepeBa. He3aBucumbie COOBITHS.

9 KJIACC

KomOunaTtopHoe npaBuio ymHoxeHus. [lepectaHoBku u ¢akropuan. Yucno couetanuii u
tpeyronpHuk [lackans. CpoiictBa uncen coueraHuil. buHom HbroTona. Pemienue 3amau ¢
WCI0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CiydallHbIN BHIOOP TOUKM U3 (UIyphl Ha MIOCKOCTH, U3
OTpE3Ka, U3 IyTU OKPYKHOCTH.

Ucnpitanud. Yenex u Heynada. Cepus UCTIbITaHUN 10 TiepBoro ycrexa. Cepust HCTIBITaHUM
bepnymnmu. BepostHoctu coObiTuii B cepun ucnbiTanuil beprymiu. Cny4aiiHblii BeIOOp U3
KOHEYHOT'O MHO>KECTBA.

CrnydaiiHas BeIMYHMHA W pACIpEleNIeHUe BeposATHOCTEH. [IpuMephl ciydaiiHbIX BEIMYHH.
Baxxnsle pacnipeneneHuss — 4uCIIO MOIBITOK B CEPUM HCIBITAHUN JI0 MEPBOrO yClexa M 4YUCIO
yCIeXOB B cepuH UcIbITaHuil bepHymin (reomerpruueckoe 1 OMHOMHAILHOE paclpeIesieHus).

MaremMarnueckoe  OXMJAHUE  CIydyalHOM  BEJIMYUHBI. @uU3NUECKUil  CMBICI
MaTeMaTH4eCKOro OXuAaHud. IIpuMepsl HCHONB30BaHMSA MAaTEMaTHYECKOTO  OXUAAHHUA.
Jucnepcusi M CTaHIAPTHOE OTKIOHEHUE CIydailHOM BennyuHbl. CBOMCTBA MaTEMaTHYECKOTO
O’KHJAaHMs U JUCTIEpCUU. MaTeMaTH4eCcKoe OKUJaHUE U JUCIIEPCUS U3YYEHHBIX PACIPEICICHUN.

HepaBenctBo YeObnméBa. 3akoH OonbImMX uHcesl. MareMaTHYeCKUe OCHOBAHMS
U3MEpEeHUsl BeposATHOCTEH. Poib M 3HaueHue 3akoHa OOJBIIMX YMCEN B HAayKe, B NMPUPOAE U
oO1iecTBe, B TOM YHUCJIE B COLMOJIOTMYECKUX 00CIEI0BaHUAX U B U3MEPEHHUSAX.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YIVIYBJIEHHOM YPOBHE OCHOBHOTI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOrPaMMBbI [0 MaTeMaTHKE XapaKTepPU3YIOTCS B
YacTHu:

1) naTpmoTN4eCKOro BOCIIUTAHUS

MPOSIBIGHUEM HHTEpeca K MPONUIOMY U HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JIOCTIDKEHUSM POCCHHCKHX MaTeMaTHMKOB M POCCUUCKOU
MaTeMaTHUYeCKOM IIKOJIbI, K UCTIOIb30BAHUIO ITUX JIOCTHKEHUHN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaskKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTHIO K BBITIONIHEHUIO OOS3aHHOCTEM TpakJaHWHA M peald3allid €ro Ipas,
MPEJICTABJICHHEM O MaTeMaTH4YeCKHMX OCHOBaX (YHKIMOHHPOBAHHS PA3NIUYHBIX CTPYKTYD,
SIBIICHUH, MPOIEyp TPakJaHCKOTO oOImiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO JTUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUN
HAyKH, 0CO3HAHMEM BKHOCTH MOPATLHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHMS



YCTAaHOBKOW Ha aKTMBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 33/a4 MaTeMaTHYECKON
HAIpPaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTU MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUH BCEH
KHU3HU JUIs YCTICUTHOW MPO(EeCCHOHANBHOM JEATEIbHOCTH U PA3BUTHEM HEOOXOJUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYAIbHON TpAaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4eCKOro BOCIMTAHNS:

CMOCOOHOCTBIO K SMOIIMOHAIFHOMY M JCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUH, PACCYKICHUN, YMEHHIO BUJIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO MO3HAHMSA:

OpHUEHTAIe B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YEJIOBEKa, IPHPOJIBI W OOIIecTBa, TOHUMAaHHUEM
MaTeMaTHYeCKOH HayKu Kak c(epbl 4eloBeYecKON MAESITEeIbHOCTH, ATAloOB €€ pa3BUTUS U
3HAYMMOCTH JUUTSl PA3BUTHUS IUBUIIM3AIIUH, OBJIAJICHIEM SI3bIKOM MaTEMaTHKU U MaTeMaTHIECKOM
KYyJIbTYpOH Kak CpeICTBOM IIO3HAHHUS MHUpa, OBJAJEHUEM HaBBIKAMHU HCCIIEI0BATENbCKON
NeSITENIbHOCTH;

6) pusuueckoro  BocnuTaHus, (POPMUPOBAHUS  KYJIBTYPHI  310pPOBbS W
IMOLMOHAJIBHOTO $JI1aronoJay4us:

TOTOBHOCTHIO TIPUMEHSTH MaTeMaTH4YeCKWe 3HAaHHWS B WHTEpPEcax CBOETO 3I0POBBS,
BEJICHUS 3/I0POBOr0 00pasa >KMW3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OLIMOKY M TAKOTO K€ IpaBa JIPyroro 4yeloBeKa;

7) 2KOJIOrH4eCcKOro BOCIIUTAHHUSA:

OpHUEHTalel Ha NMPUMEHEHHE MaTeMaTH4eCKUX 3HAHUM Ui pelieHus 3aiad B o0aacTu
COXPAaHHOCTH OKpYXarollel cpefpl, IUIAHUPOBAaHMUS IOCTYNIKOB M OLEHKHM HX BO3MOKHBIX
MOCIIEICTBUI Ul OKpYXalollel Cpebl, OCO3HaHUEM IJIOOAIbHOIO XapaKTepa HKOJOTMYECKUX
poOJIeM U yTel UX PelIeHNs,

8) ajanranyuu Kk U3MEHSIOIMMCS YCJIOBHAM COLMAJbLHON U IPUPOJAHOI Cpe/ibl:

TOTOBHOCTBIO K JICHICTBUSM B YCIOBUSAX HEONPENECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YUCIIE YMEHHE YUUTHCS y APYTUX
mroziel, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIUU U3
OIbITA APYTUX;

HEO0X0AUMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HaHWUH, (POpMyIMpOBaTh MJEH, MOHATHS,
rUNnoTe3bl 00 00BEKTAX M SIBJICHUAX, B TOM UYHUCIIE paHEe HEU3BECTHBIX, OCO3HABAaTh JIEPUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOyIOLIUIl KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbI€ pEIICHUS U
neucTBus, OPMYIUPOBATh U OLIEHUBATh PUCKHU U MOCIEICTBUS, (POPMUPOBATD OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynapTare ocBOEHMsS TpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocss OyAayT cQOpMUPOBAHEI MeTanpeIMeTHbIe Pe3yJbTaThl,
XapakTepU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAJIBHBIMU  IIO3HABATEIIBHBIMU  JIEUCTBUSMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCUCTBUSIMA W YHUBEPCAIBHBIMU PETYISATUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:



BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAy TMOHATUAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHH,
yCTaHABIIMBaTh CYIIECTBEHHBIH NPU3HAK KJIACCH(PUKALKMK, OCHOBAaHUS il 0000ImIeHUs U
CpaBHEHHMsI, KpUTEPHH IPOBOIUMOI0 aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHPOBATH W TPEOOPa3OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIATEIIbHBIC, SJMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MaTEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpEYHs B (haKTax,
JAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSIX, TMpeaiaratb KPUTCPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUH;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHHEM 33aKOHOB JIOTUKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTebCTBA MATEMATUYCCKUX YTBEPXKIACHUU (TPSIMbIE U OT TPOTHBHOTO),
MPOBOJIUTH  CaMOCTOSITETIHHO ~ JIOKA3aTeNbCTBA MaTeMaTHYecKHX (paKTOB, BBICTpAUBATh
apryMEHTAIMI0, MPUBOJUTH MPUMEPHI W KOHTPIPUMEPHI, MIPUMEHITh METOJ MaTeMaTHYECKOM
WHJIYKITUH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pelleHuss ydeOHOW 3ajauu  (CpaBHUBAThb HECKOJIBKO BapHaHTOB
pemieHus, BBIOMpaTh HauOoJee MOMXOAANIMN ¢ YYETOM CaMOCTOSITENIHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebcKue IelicTBUS:

WCTIOJIH30BATh BOIMPOCH KaK MCCIEI0BATEIbCKHI HHCTPYMEHT TIO3HAHUS, (hOPMYITHPOBATH
BOTIPOCHI, (PUKCHPYIOIINE MPOTHBOPEUHE, MPOOIIEMY, CAMOCTOSTENIFHO YCTAHABIMBATh HCKOMOE
U JJaHHOe, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTH MO0 CaMOCTOSITEIEHO COCTABJICHHOMY IUIaHY SKCHEPUMEHT, UCCIIETOBAHHE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKITY
co0oii;

CaMOCTOSITENIbHO (OPMYyIUPOBaTh 000OIIEHNS U BBIBOJBI [0 PE3y/bTaTaM MPOBEAEHHOTO
HaOMIOJICHUS, HCCIIEIOBAaHUS, OKCIEPUMEHTa, OIEHHBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCa, a TAK)KE BBIABUTATh MPEIINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIUH, JAaHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HH(OPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHHUS;

BBIOMpaTh QopMy MpeAcTaBieHUuss MHGOPMAIMU U HUIIOCTPUPOBATH pelIacMble 3aauu
cXeMaMu, AuarpaMMaMu, UHOU rpadukoi ¥ 1X KOMOUHAIIUSAMU;

OIICHUBATh  HAAEKHOCTH HMH(POpPMALIMM 1O  KPUTEPHSIM,  MPEAJIOKEHHBIM  WIH
cOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

BOCIPUHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U ILEISIMU
oO11eHus, SICHO, TOYHO, ITPAMOTHO BBIPAXKaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M HHCbMEHHBIX
TEKCTax, JaBaThb IOACHEHUS IO XOAY pEUICHMs 3aJadd, KOMMEHTHUPOBATh IIOJY4YEHHBIN
pe3yJbTart;

B X0Jie OOCYXXIEeHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, MpOOIEeMBI,
pelaeMoi 3ajauu, BBICKAa3blBaTh WJEH, HALEJIEHHBIE HA MOMCK PELIEHMs], CONOCTAaBIATh CBOU
CYXJIEHHsI C CYXJEHUSMH APYrMX YYaCTHHKOB JUAJIOra, OOHApYyKUBaTh Pa3U4Me U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOIIIACHUS, CBOM BO3PAKEHHUS;



MPECTABIATh PE3yNbTaThl PEUICHHUS 3aJa4yM, SKCIIEPHUMEHTA, HCCIEJIOBAaHUS, MPOEKTa,
CaMOCTOSITEJIBHO  BbIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3agad NpPE3CHTAllMU U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh W HCIOJIBH30BATh MPEHMYIIECTBA KOMAHIHOW M WHAWBUIAYaJIbHOW PabOTHI MPHU
pemeHnr yY4eOHBIX MaTeMaTHYeCKHX 3ajad, MPUHUMATh LEllb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOTHI, pacpeaeisiTh BUIBI PadOT, TOTOBAPUBATHCH,
00CyKIaTh MpoIece U pe3ynbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBATh B T'PYMIIOBBIX (hopmax paboThl (0OCyxaeHus, oOMEeH MHEHUH, «MO3TOBBIC
IITYPMBI» M WHBIC); BBINOJIHATH CBOIO 4YacTh pabOTBI M KOOPAMHUPOBATH CBOM JICHCTBUS C
JIPYrUMH 4YJCHaMH KOMAaHJbl, OIICHMBATh KadeCTBO pe3yJbTaTa M KAayecTBO CBOETO BKJIaga B
o0MmHMii pe3yapTar Mo KpuTepusim, chopMyTHPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbI€ TeiicTBUSA
Camoopranu3anusi:

BBISBIIATE  NMPOOJIEMBI  JUISI  PEUICHHS B OKU3HEHHBIX W YYEOHBIX CHUTYyalusX,
OPUEHTHUPOBATHCS B PA3IMYHBIX TOIX0 [aX MPUHATHS pelIeHUH (MHIUBUIYyaIbHOE, TPYIITIOBOE);

CaMOCTOSITENIBHO COCTABJIATh IUIaH, AJITOPUTM PELIeHUs 3a7auu (MM €ro 4acThb), BEIOUpaTh
croco0 pemieHuss ¢ Y4E€TOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(pOpMAIINH.
CaMOKOHTPO.Ib, IMOLMOHAILHBII MHTEIEKT:

BIIQJIETh CMOCOOAMU CAMOIIPOBEPKH, CAaMOKOHTPOJIA Mpoliecca M pe3yibTaTra perieHHs
MaTeMaTHYeCKOM 3aJjaun, CaMOMOTHBALIMH U PeQIIEKCUN;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb IPHM PEIIEHUU 3a7a4yd, BHOCHUTH
KOPPEKTHBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOATENbCTB, HAMJIECHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBAaTb COOTBETCTBUE PE3yJbTaTa AEATEIBHOCTH IOCTAaBICHHOW LEIU M YCIOBHAM,
OOBSICHATH MPUUYUHBI JOCTHIKEHHSI WM HEIOCTH)KEHUS 1L1€JIM, HAaXOAUTh OUIMOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BBIp@XaTh HMOLMUM IPU H3YYEHUM MaTeMaTH4eCKuX OOBEeKTOB U (DAKTOB, JaBaThb
SMOLIMOHAIBHYIO OLICHKY PELICHUs 3a1auH.

INPEIMETHBIE PE3YJIbTATbBI

K koHiy o6y4yenust B 7 kjiacce 00y4aroUIUiics MOTYYHUT CISAYIOIINE PEAMETHbIE Pe3yIbTaThl:

Uwurare uHbOpMaIMiO, TPEICTABICHHYIO B TallWlax, Ha JuarpamMMmax, MpPeACTaBIsATh
JaHHbIE B BHUJE TaOJUIl, CTPOUTH CTOJOMKOBBIE (CTOJOYATHIE) M KPYrOBBIE OUArpamMMbl IO
MaccuBaM 3HAYCHUM.

OnuceiBaTh M HMHTEPIPETUPOBATH peEaJibHbIC YHUCIOBBIC JIAHHbBIC, IPEJCTABICHHBIEC B
Tabnuuax, Ha AuarpaMmmax, rpapukax.

HUcnonb3oBare UIsi ONMCAaHMS JAHHBIX CTAaTUCTHUYECKUME XapaKTEPUCTUKHU: CpeIHee
apudmernueckoe, MeraHa, HanOoJIbIlIee U HAMMEHbIIIEe 3HAUEHUs, pa3Max, KBapTHIIU.

HNmets npencrtaBiieHUE O JIOTHUYECKUX YTBEPKICHUAX M BBICKA3bIBAHUSX, YMETh CTPOUTH
oTpunanus, GOpMyIUPOBATH YCIOBHBIE YTBEP)KACHUS TPU PEIICHUH 3a7]ad, B TOM YHCIE U3
JPYrUx y4eOHBIX KYpCOB, UMETh MPEJICTABICHHUE O TeOpeMax-CBOMCTBAX U TeopeMaX-MpU3HaAKaXx,
0 HEOOXOIUMBIX U IOCTATOYHBIX YCIOBUAX, O METOJE TOKA3aTEIbCTBA OT MPOTUBHOTO.

HNmeres mnpencraBieHue O CIydalHOW H3MEHYMBOCTM Ha INIpUMEpax pe3yJbTaToB
M3MEpeHuH, 11eH, PU3NYECKUX BETUYHH, aHTPOTIOMETPUUYECKUX JTaHHBIX, HIMETh MPEICTABICHHE O
CTaTUCTUYECKOW YCTOMYMBOCTH.



Hcnonp30oBaTh Uil ONMCAaHWs JAHHBIX YAacTOThI 3HAYCHUH, TPYNIHMPOBAThH JAHHEIC,
CTPOMTH TUCTOIPAMMBbI TPYIITMPOBAHHBIX JTAHHBIX.

Hcnonb3oBark Tpadbl Ui pelICHUs 3a/ad, UMETh IMPEICTABICHUE O TEPMUHAX TEOPUH
rpadoB: BepmuHa, pedpo, Ienb, UK, MyTh B rpade, UMeTh npeacTaBieHue 06 ooxoae rpada u
00 OpHEHTHUPOBAHHBIX Tpadax.

K xonity o6yuenus B 8 kiiacce 00y4Jaromuiics MOJyYUT CISAYIONIKE TPEAMETHBIC PE3YyIbTaThl:

OnepupoBaTh MOHATUSIMM MHOKECTBA, IIOJAMHOYKECTBA, BBINOJHATH OINEpaluy Haj
MHO)KECTBAMU:  OObEIUHEHHE, TIEpPEeceUYEeHUEe, IEPEUUCIsITb JJIEMEHThl MHOXECTB C
WCTIOJIb30BAaHNEM OPraHU30BaHHOTO TIepedopa 1 KOMOMHATOPHOTO TPABUIIA YMHOKEHHSL.

Haxonuth BeposiITHOCTH CilydallHBIX COOBITMM B CIy4allHBIX OIBITAaX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, UMETh MIOHSATHUE O CIIydaliHOM BbIOOpE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEAHMX 3HAUYEHUH M MEp pacceuBaHUs (IUCIEPCUS U
CTaH/IaPTHOE OTKJIOHEHHUE). YMEThb CTPOUTh M HHTEPIPETHPOBATH JAWArpaMMbl PAacCEUBaHU,
MMETh MPEJCTABIIEHUE O CBSI3U MEKy HaOII0JaeMbIMU BETUUMHAMU.

Nwmets mpencraBieHue o iepeBe, 0 BepIIMHAxX U péOpax JepeBa, UCIOJIb30BAHNHU JIEPEBHEB
IIpU pEIIeHUHU 3a7jad B TEOPUU BEPOATHOCTEW, B IPYrMX y4eOHBIX MaTeMaTHYECKHX Kypcax U
3a/1a4 U3 IpYrux yueOHbIX MMPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHSI KaK MHOKECTBA 3JIEMEHTAPHBIX COOBITUH CITy4aitHOTO
OTIbITA, BBITIOJHSATE ONEpalMU HaJ COOBITHSIMH, UCIOJIb30BATh MPU PELISHUU 3a/1a4 TharpaMMbl
Diinepa, YUCIOBYIO IPSIMYIO, TPUMEHSTH (POPMYITY CIOXKEHUS BEPOSTHOCTEN.

Ilonb3oBaTbcs MNpaBUIOM YMHOXKCHHMS BEPOSTHOCTEH, MCIOIB30BaTh JEPEBO UL
IIPEICTABICHNUS  CIy4allHOrO OIbITa Mpu pemeHuu 3azad.  OnepupoBaTh INOHATHEM
HE3aBUCUMOCTH COOBITUH.

K xonIty 00yueHus B 9 kiacce 00y4Jaromuiics MOJYIUT CIEAYIONTNE TPEAMETHBIC PE3yIbTaThl:

[Tonb3oBaThcsi KOMOMHATOPHBIM MPABHJIOM YMHOXKEHHSI, HAXOJUTh YUCIO MEPECTaHOBOK,
YHCIIO COYETAHHM, MOJIb30BaThCs TpeyrojabHuKoM [lackains npu pemieHuu 3aaad, B TOM 4HCIe Ha
BBIYHCIICHUE BEPOSITHOCTEH COOBITUH.

Hcnonb30BaTh MOHSATHE T€OMETPUUECKON BEPOSITHOCTH, HAXOAUTh BEPOSITHOCTH COOBITUI
B ONbBITAX, CBA3AHHBIX CO CIy4YalHBIM BBHIOOPOM TOYEK U3 IUIOCKON (UTYpBI, OTpe3Ka, JJIMHbI
OKPY>KHOCTH.

Haxonutb BeposSITHOCTH COOBITUN B OMBITAaX, CBSI3aHHBIX C UCHBITAHUAMU 10 JOCTHXKCHUS
MIEPBOTO ycIexa, B Cepusx ucnbiTanuii bepuysu.

Nmets mpezcTaBieHue o CIy4alHbIX BEIMYMHAX U OMO3HABATh CIy4aliHbIE BETUYHMHBI B
SIBJICHUSAX OKPYXAIOIIEr0 MHpa, ONEPUPOBATH TOHATHEM «paclpeiesicHuEe BEpPOSTHOCTEH.
YMeTh CTpPOUTH pacrlpe/esieHus BEpOSTHOCTEH 3HAYEHHH CIydalHbBIX BEIMYMH B H3YyYCHHBIX
OTIBITAX.

Haxonute Maremarnueckoe OXHAAHME W JUCIEPCUI0 CIy4YalHOW BEIUYMHBI IO
pacnpeieneHno, MPUMEHSATh YHUCIIOBBIE XapaKTEPUCTUKU HW3YYEHHBIX paclpeleleHuid Ipu
pelieHun 3aiay.

HNmets nipeAcTaBieHNE O 3aKOHE CITyYalHBIX YUCEN KaK O MPOSBIECHUHA 3aKOHOMEPHOCTH B
CllydailHOM HM3MEHYMBOCTH, MOHMMATh MaTeMaTHYecKoe OOOCHOBaHHE OIM30CTH YacTOThI U
BEPOSITHOCTH CcOOBITUSA. MIMEeTh TpeacTaBieHre O POJM 3aKOHA OOJBIIUX YUCET B MPUPOJE U
oOrmiecTBe.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne| HammeHoBaHue pa3ziesioB U TEM KonunuecTBo yacos DneKkTpoHHbIe (IU(PPOBHIEC)
/i IporpaMMBbl Bcero|KonTponbasie| [Ipaktunueckue 00pa3oBaTellbHbIC PECYPChI
paboTsl padoThI
1 |[IpencraBiieHre JaHHBIX 4 https://lesson.academy-
content.myschool.edu.ru/catalog
2 |OmucarenpHast CTATUCTUKA 8 1 https://lesson.academy-
content.myschool.edu.ru/catalog
3 |CnydaiiHass ”3MEHYUBOCTD 5 1 https://lesson.academy-
content.myschool.edu.ru/catalog
4 |BBeaeHue B Teoputo rpadon 4 https://lesson.academy-
content.myschool.edu.ru/catalog
5 |Jloruka 3 https://lesson.academy-
content.myschool.edu.ru/catalog
6 [BeposTHOCTH U yacToTa 5 1 https://lesson.academy-
CITy4aifHOTO COOBITHS content.myschool.edu.ru/catalog
7 [IloBTOpeHue, 0600MIICHHE, 5 1 https://lesson.academy-
cUcTeEMAaTU3aIys 3HaHUN content.myschool.edu.ru/catalog
OBIIEE KOJIMYECTBO HACOB I1O| 34 1 3
ITIPOTPAMME
8 KIIACC
No | HaumeHoBaHue pa3ziejioB U TEM KomnuectBo yacos DnexTpoHHbIC (IU(PPOBLIE)
/i porpaMMbl Bcero| Koutponwsnbie| Ilpaktuueckue 00pasoBaTeNbHbIC PECYPChI
paboThI paboThI
1 (IloBTOpeHue kypca 7 Kiacca 3 https://lesson.academy-
content.myschool.edu.ru/catalog
2 MHuoxecTBa 4 https://lesson.academy-
content.myschool.edu.ru/catalog
3 |BeposATHOCTH ciy4aiiHOTO 4 1 1 https://lesson.academy-
CcOOBITHS content.myschool.edu.ru/catalog
4 OnucarenbHas CTaTUCTHKA. 5 1 https://lesson.academy-
PaccenBanue naHHBIX content.myschool.edu.ru/catalog
5  |BBenenue B Teopuio rpagos 3 https://lesson.academy-
content.myschool.edu.ru/catalog




Ne | HanmeHoBaHME pa3/iesioB U TEM KonunuecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/1 IIporpaMmal Bcero KOHTpO JIbHBIC HpaKTI/IquKI/Ie 06pa30BaTeJIBHBIe PECYPCHI
paboThI paboThI
6 Jloruka 2 https://lesson.academy-
content.myschool.edu.ru/catalog
7 Omnepanuu HaJ| CITy4aliHBIMU 3 https://lesson.academy-
coObITuaMU. CrioxeHue content.myschool.edu.ru/catalog
BEPOSITHOCTEN
8  |YcnoBHast BEpOSITHOCTD, 5 https://lesson.academy-
YMHOEHUE BEPOSITHOCTEH, content.myschool.edu.ru/catalog
HE3aBUCHUMBIE COOBITHS
9  |[loBTOpeHue, 0600IIEHHE, 5 1 https://lesson.academy-
cucTeMaTu3anys 3HaHu| content.myschool.edu.ru/catalog
OBIIEE KOJIMYECTBO YACOB I1IO| 34 3 1
[IPOI'PAMME
9 KJIACC
No | HammeHoBaHuWE pa3iesioB U TEM KonunuecTBo yacos DneKkTpoHHbIE (IUPPOBHIEC)
/i nporpaMMbl Bcero |Kontponshubie| I[Ipaktnueckue 00pa3oBaTelbHbIC PECYPChI
paboTsl paboThI
1 |[[ToBTOpeHue Kypca 8 kiacca 3 https://lesson.academy-
content.myschool.edu.ru/catalog
2 [2neMeHThl KOMOMHATOPUKHU 6 https://lesson.academy-
content.myschool.edu.ru/catalog
3 |[['eomeTpuyeckas BEpOSTHOCTh 3 https://lesson.academy-
content.myschool.edu.ru/catalog
4 |Ucnbrranus beprynnu 6 https://lesson.academy-
content.myschool.edu.ru/catalog
5 |CnyuaiiHas BeHMYUHA 3 https://lesson.academy-
content.myschool.edu.ru/catalog
6 |YucnoBble XapaKTEPUCTUKU 6 https://lesson.academy-
CIIy4ailHbIX BEJINYMH content.myschool.edu.ru/catalog
7 |3aKOH OOJBIINX YHCET 3 https://lesson.academy-
content.myschool.edu.ru/catalog
8 |[loBTOpenue, 06001ICHNE, 4 1 https://lesson.academy-
cucTeMaTu3alus 3HaHui content.myschool.edu.ru/catalog
OBIIEE KOJIMYECTBO HACOB 34 1 0
110 [TIPOITPAMME
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