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INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTH U CTATUCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTh KaK C TOYKM 3PEHHUS NPAKTUYECKUX MPUWIOKEHHUH, TaK U UX POJIM B 00pa30BaHUM,
HEOO0XOIMMOM KaXXI0My 4enoBeKy. Bo3pacraer uucno npodeccuii, mpu OBIaJeHUH KOTOPHIMU
TpebyeTcst xopomias 0a3oBas IMOArNOTOBKAa B OOJACTH BEPOATHOCTH W CTATHUCTUKH, Takas
NOJArOTOBKA Ba)KHA JUISI MPOAOJDKEHHsT 00pa3oBaHUS M JJIs YCIEHIHON MpodecCHOHaTbHOU
Kapbephl.

Kaxxaplii 4enoBeK NOCTOSHHO IPUHUMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCS y HEro
JMaHHbIX. /{751 0OOCHOBAaHHOTO NPUHATHS PEIICHUS B YCIOBUSX HEAOCTaTKa WIM H30BITKA
UHpOpMALMM HEOOXOAMMO B TOM 4YMCJIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTHYECKOE MBbIIUICHHE. VIMEHHO MO3TOMY BO3HHUKJIA HEOOXOAWMOCTH (POPMHPOBATH Y
oOyyaromuxcst pyHKIIMOHAIBHYIO IPAMOTHOCTh, BKIIIOYAIOIIYIO B ¢€0s1 yMEHHE BOCIIPUHUMATD U
KPUTUYECKH aHAJIM3UPOBATh MH(OPMAIIHIO, PEJCTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh
BEPOATHOCTHBIM XapaKTep MHOTHUX pPEAIBHBIX IPOLIECCOB W 3aBUCUMOCTEH, IPOU3BOIUTH
IPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM MpHUHLUIAMU cOOpa, aHaiM3a U
NPEICTAaBICHNUS JTAHHBIX W3 Pa3IMYHBIX cep XU3HU OOIIeCTBa M TrOCyJapcTBa IPHOOIIAeT
oOyyaromuxcst K OOIIECTBEHHbIM HHTepecaM. l3ydeHune OCHOB KOMOMHATOPHUKM pa3BHBAET
HaBbIKM OpraHu3aluu mepedopa M MoJc4Y€Ta 4Yuciia BapUAHTOB, B TOM YHUCIIE B NPUKIATHBIX
3ajjayax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3gaéT maremMaTHyecKuil GyHIaMeHT ais
dopMHpoBaHUs KOMIIETEHIMKA B oOiacT uHPOpMATUKH W 1H(POBBIX TexHoJormid. Ilpm
U3y4YEHUM CTAaTUCTHMKM W BEPOATHOCTH OOOTallaloTcs MpeACTaBICHUs OOydYaroUIMXcs O
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro HCCIEIOBaHMs, (OPMUPYETCS] NOHUMAHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLIMAIBHO 3HAYMMOW HMHGOpMAalMK U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B coorBercTBMM C JaHHBIMH LEISIMH B CTPYKTYpe HpPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTP W CTAaTUCTHKA» OCHOBHOTO O0IIEro oOpa3oBaHHs Ha YIIIyOJEHHOM YpOBHE
BBIJIETICHBI CIIEAYIOIINE COJEpKaTeNbHO-MeTOaAuYecKe auHUM: «lIpencraBnenne maHHBIX U
onucareiabHas CTaTHUCTHKa», «BeposTHOCTbY», «DJeMEeHThl KOMOMHATOpuku», «BBeneHue B
TeopHio rpadosy, «MHOKecTBay, «Jloruka.

Copnepxanne nuHun «lIpencraBieHne JaHHBIX W ONHUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOThl ¢ MH(pOpMaMEl: OT YTEHUS U WHTEepHpeTalun
uH(popmaluu, MpeAcTaBICHHOW B TabnuIax, Ha [auarpaMmax u rpadukax, 110 cOopa,
IIPEJICTaBJICHNS U aHAJIM3a JaHHBIX C UCIOIb30BaHUEM CTaTUCTUUECKHUX XaPaKTEPUCTUK CPEINHUX
u pacceuBaHus. PaGoTast ¢ naHHbIMH, OOydaroluecs y4yaTcsl CYUTBIBATh U MHTEPHPETUPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTHPOBAaTb U KPUTHKOBATh MPOCTEMIINE T'MIIOTE3bI, Pa3MbIIUIATH
HaJ (pakTOpamu, BHI3BIBAIOLIMMHI U3MEHUYUBOCTD, U OIICHUBATh UX BIMSHHUE HA paccMaTpUBaeMble
BEJIMYMHBI U TPOLIECCHI.

WHTYyUTMBHOE  NIPEACTABIEHME O  CIy4allHOM  W3MEHYMBOCTH,  HCCIEAOBAHHUE
3aKOHOMEPHOCTEN M TEHACHLMH CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM AJI M3YYEHUS TEOPUU
BEpOATHOCTEW. bonblioe 3HaueHHE UMEIOT MPaKTUYECKHE 3aJlaHusl, B YACTHOCTH OMbITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMHU.

[TonsiTie BEpOATHOCTH BBOJUTCS Kak Mepa MpaBaomnoaoOus ciydailHoro coositus. [lpu
U3y4eHHH y4eOHOro Kypca o0y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPUMEHTaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee clIoXHbIE 3amauu. B
yueOHBIH KypC BXOJAST HayallbHble NMPEACTABIEHUS O CIy4YaillHBbIX BEJIMYMHAX WM UX YHCIIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCs] 3HAKOMCTBO 00YYaIOIINUXCSl C MHOXKECTBAMU U
OCHOBHBIMH OIIE€paLMsIMHU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHHS TpadoB



U DJIEMEHTOB TEOPUM MHOXKECTB Ui PpEIICHUS 3a/ad, a TaKKe HCIOJIb30BaHUs B JIPYIHX
MaTeMaTHUYECKUX KypcaxX U y4eOHbIX MpeAMETax.

Ha u3ydenue yueGHOro Kypca «BeposSsTHOCTh W cTaTUCTHKa» oTBoAmTcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Hezmento), B 8 kiacce — 34 vaca (1 gac B Henenio), B 9 kiacce — 34 gaca
(1 gac B HExenO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

[IpencraBinenue JaHHBIX B BUe TAaONML, JuUarpaMM. 3arojiHEHHE TaOJML, YTEHUE U
MOCTPOCHHUE CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX auarpamm. UreHue rpadukoB peasbHBIX
nporeccoB. M3Bneuenne wuHQoOpManMM U3 gUarpaMM M TaOJUL, HUCHOJNb30BaHUE U
MHTEpIIpETalNsl JaHHBIX.

OmnwucarenbHas CTaTUCTHUKA: CpefHee apu(pMeTHUecKoe, MeuaHa, pa3Max, Hauboibliee U
HauMEHbIIIEE 3HAYCHUS, KBapTUJIHM, CPEIHEE TapMOHMYECKOE, CpEeJHEe TapMOHUYECKOE
YHCJIOBBIX JAHHBIX.

IIpumepsl CilydyallHOM M3MEHYUBOCTH IIPU HM3MEPEHUAX, B MACCOBOM IIPOHU3BOCTBE,
TEHJEHIMM U CllydaiiHble KoJIeOaHus, TPYNIHMPOBKA JaHHBIX, IPEICTABICHHUE CIlydailHOU
M3MEHUYMBOCTH C IIOMOIIIBIO IarpaMM, 4acTOThI 3HAUEHUH, CTATUCTUYECKAs] yCTOMYNBOCTD.

I'pad, BepmnHa, pedpo. Crenens BepiinHbl. Yucino pédep U cyMMapHas CTEIeHb BEPILUH.
[Tonsitme o cBs3HBIX Tpadax. Ilyru B rpadax. Llenu u muxmel. O6xox rpada (diyiepoB MyTh).
[TonsiTue 06 opueHTHpoBaHHOM Ipade. Pemenue 3a1ad ¢ momouibio rpados.

VYTBepkIeHuss W BbICKa3blBaHUA. OTpULIaHUE YTBEP)KICHUS, YCIOBHBIE YTBEPKICHMS,
oOpaTHbIE U PABHOCUJIbHBIE YTBEPKIEHUS, HEOOXOIMMBIE U JIOCTATOYHBIE YCIIOBUS, CBOMCTBA U
npusHaku. [ IpoTrBoNONOKHbIE YTBEPKIECHUS, 10KA3aTEIbCTBA OT IIPOTUBHOTO.

CrnyuyaliHplii 3KCHEPUMEHT (OIBIT) M ciydailHoe coObiTHe. BeposTHOCTh M yacToTa
citydaitHoro coObITusi. Posib ManoBepOsTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPHUPOJIE
U B 00IIIeCTBE.

8 KJIACC

MHokecTBO U MoAMHOXkecTBO. [IprMeprl MHOKECTB B OKpyxaroiieM mupe. [lepeceuenne
U 00beauHEeHne MHOXecTB. Jluarpammel Oinepa. Yuncnossle MHOXKeCTBaA. [Ipumepbl MHOKECTB
U3 KypcoB airebpsl M reoMmeTpuu. llepeunciieHue 31€MEHTOB MHOXECTB C IOMOIIbIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHOKeHUs. DopMyrna BKIIIOUEHUS-UCKITIOUEHUS.

OneMmeHTapHble  coObiTHa.  BepostHoctm  ciydaitHbIX  coOblTuil.  OmbITBI €
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUSIMU. CirydaliHbIN BBIOOD.

W3mepenune paccenBaHUs 4YMCIOBOTO MaccuBa. Jlucmepcus M CTaHIApTHOE OTKIOHEHHE
yuciaoBoro Habopa. CBoiicTBa JucmepcMM M CTaHAAPTHOIO OTKJIOHEHUs. Jluarpammbl
paccerBaHus IBYX HaOJI01aeMbIX BeIUUMH. JInHelHas CBSA3b Ha AuarpaMMe pacceMBaHUs.

Jepeso. [lepeBo ciayuaiiHOro skcrepuMenTa. CBOMCTBa JEpEBbEB: €AMHCTBEHHOCTD IIyTH,
CBSI3b MEXJy YHCIIOM BEpUIMH U yucioM péodep. [lonstue o mnockux rpadax. Pemenue 3amau c
IIOMOILBIO JI€PEBLEB.

Jlornueckue coro3bl «M» u «MJIN». CBsA3b MEXy JTOTMUECKMMH COI03aMHU U OTIepaIusiMu
HaJl MHOXecTBaMU. Vcnop30BaHKe JIOTHYECKUX COFO30B B aireope.

CrnyuaiiHple COOBITHS KaK MHOXECTBAa JJIEMEHTapHbIX coObITHH. IIpoTHBOMOIOKHBIE
coObITus. Onepanuu Hajg coObITusAMU. DopMyria CI0KEHUS! BEPOSITHOCTEH.

[IpaBuno yMHOXKEHHMSI BEpPOATHOCTEH. YCJIOBHas BeposITHOCTb. [IpeacraBnenue
CJIydaifHOTO SKCIIEpUMEHTa B BUJIE JiepeBa. He3aBucuMble COOBITHS.

9 KVIACC

Komb6unaropnoe npasuino ymHoxeHus. [lepecranoBku u ¢akropuain. Yucno coueranuit u
tpeyronbHUK [lackans. CoiictBa uucen coueranuil. bunom Hrerlotona. Pemienue 3amau ¢
MCIIOJIb30BaHNEM KOMOMHATOPUKH.



['eomerpuueckast BeposTHOCTh. CilydailHbIil BBIOOpP TOYKH U3 (PUTYpHI Ha TUIOCKOCTH, W3
OTpe3Ka, U3 IyTd OKPYKHOCTH.

Hcnpitanus. Yenex u Heyaada. Cepus ucnbITaHUi 10 niepBoro ycrnexa. Cepus UCIbITAaHUN
bepnymnu. BepostHocTn coObiTHii B cepuu wucnbiTaHui bepuymnu. Cioy4yaiiHblii BBIOOp W3
KOHEYHOT'O0 MHO>KECTBA.

CnyyaliHas BeJIMYMHA M pacrpeneneHue BepoaTrHocTe. [Ipumepsl ciaydailHbIX BEJIMYMH.
Baxxnsle pacnpeneneHuss — 4UCIO IONBITOK B CEPUHU UCIBITAHUN 10 MEPBOrO yCleXa M YUCIO
yCIIEXOB B CepUM UcIbITaHUM bepHyiu (reomerpuueckoe 1 OMHOMHUAIBHOE PACIIPEICIICHUS).

Maremarnueckoe — OXHUAAHUE  CIYy4allHOM  BEJIMYUHBIL. @u3nueckul  CMBICI
MaTEMaTHYECKOro OXunaHusd. [Ipumepbl HCIONB30BaHMS MATEMAaTHYECKOTO  OXKHMJIAHUA.
Jucnepcuss U cTaHAAPTHOE OTKJIOHEHHME CIIy4aliHOM BelnuyuHbL. CBOICTBA MaTeMaTHUYECKOIO
OKMJaHUs U Jucnepcun. MareMaTu4eckoe OKUIaHue U JUCIIEPCUS U3YUYEHHBIX PACIIPENCICHUMN.

HepaBenctBo YeObiméBa. 3akoH Oonbux yucel. MaTemMaTHueckue OCHOBAHUS
U3MepeHus: BeposiTHOCTeH. Ponb M 3HaueHHe 3akoHa OOJIBLIMX 4YMCENl B HayKe, B NPHUPOJE U
00I11eCTBE, B TOM YHCJIE B COLIMOJIIOTHYECKUX 00CIEJOBAHUSAX U B H3MEPEHHSX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb M CTATUCTHUKA» HA YIJVIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS IMPOrpaMMBbI [0 MAaTeMAaTHUKE XapaKTepU3YIOTCS B
YacTu:

1) maTpmoTN4eCcKOro BOCIIUTAHUS:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY W HACTOSILEMY POCCHUICKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYIMX HayKaX U IMPUKIAIHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJCTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PELICHUM IMPAKTUYECKUX 3a]ad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
YKU3HU JJIs1 YCHEIIHON NMpOoQecCUOHANbHOMN J1€ATENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHHEM WHIWBUIYaIbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, yMEHUIO BUIETh MaTeMaTHYeCK1e 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTEH HAYYHOTO NIO3HAHMSA:

OpUEHTAIlel B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHbIX INpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBeKa, MPHUPOIbl M O0OLIecTBa, INOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH ISl Pa3BUTUS LIUBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMATHKU U MaTEMaTHYECKON
KyJIbTYpOH KaK CpEICTBOM TIO3HaHWS MHpa, OBJIAJEHHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JESTEIILHOCTH;

6) ¢usuyeckoro BocnuTaHusi, (OPMHMPOBAHMS  KYJbTYPbl 310POBbSI U
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

FOTOBHOCTBIO NPHUMEHATh MAaT€MaTHYECKHE 3HAaHUS B MHTEpecax CBOEro 3/10pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HM (37J0pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qusnyeckas aKTHMBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHMU JUIs pelleHus 3a7ad B 00J1acTH
COXPAHHOCTH OKpY)KaloIleW Cpepl, MJIAHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJEICTBUMA Il OKpY’Karollel cpesibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U myTel X pelieHus;

8) aganTannu K M3MEHSIOUMIMMCH YCJI0BUSM CONMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEJEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTh, B TOM UMCIIE YMEHHUE YUUTHCS Y APYTUX



Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU U3
OIbITa IPYTHX;

HEOO0XOAUMOCTRIO B (DOPMUPOBAHMHM HOBBIX 3HAHHH, (HOPMYTHpPOBATH WICH, MOHSITHUS,
TUNoTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUINTHI
COOCTBEHHBIX 3HAaHUN ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTare OcBOEHUS MPOrpaMMbBI MO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromierocss OyayT cGOpMHpPOBaHBI MeTamnpeaMeTHbIe pPe3yJabTaThl,
XapaKTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  IO3HABATEIbHBIMH  JICHCTBUSIMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMM JCHCTBUSMH M YHHUBEPCAIbHBIMU PEryJISTUBHBIMU
JEUCTBUSIMH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAY TMOHATUAMH, (HOPMYTUpPOBATH ONPENEICHHUS IOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KPUTEPUM ISl BBIABJICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEPXKAEHUH (MpsAMbIe U OT MPOTUBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO JIOKA3aTelIbCTBA MaTeMaTU4YecKuX (aKTOB, BBICTpauBaTh
apryMeHTaluIo, NPUBOAUTE MPUMEPHI U KOHTPIPHUMEPHI, IPUMEHATh METOJ MATEMaTU4YECKOU
MHAYKIIMHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Crmoco0 pemieHuss y4eOHOW 3agaun  (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (GOpPMYIUpOBaTH
BONPOCHI, GUKCHUPYIOLIME MPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAMTH MO CAMOCTOSITENIbHO COCTAaBJICHHOMY IUIaHY SKCIIEPUMEHT, MCCIIEOBAaHUE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSTENIbHO (hOPMYITUPOBATH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HAOJIO/IEHUs, HCCIIEIOBaHMs, JKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHHI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

PatGora ¢ undopmaumeii:



BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHMs 3a1a4H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BEIOMpaTh (HhOpMy TpelCTaBiICHHUS WHGOPMAIMU U WJUTIOCTPUPOBATH pEIIaeMbie 3a7adu
CXeMaMH, AMarpaMMaMu, HHOU rpaukoi U X KOMOMHALIMSIMU;

OIICHUBATh  HAAGKHOCTH HWHQPOPMAIMKM 1O  KPHUTEPHUSAM, MPEAJIOKEHHBIM WA
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBLHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMHM U LEISMHU
OOLIEHMs, SICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMHCbMEHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJy pELIeHUs 3aJadd, KOMMEHTHPOBATH I1OJy4YEHHBIN
pe3yibTar;

B Xoz€e OOCYyX/eHHUsS 3a/aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HAa MOUCK PELIEHUs, CONOCTaBISATh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHUKOB JUaiora, oOHapy>KMBaTb Pa3jM4Ke U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEICTaBIIATh PE3yJIbTaThl pEIEHHs 3a7aud, SKCIEPUMEHTA, HCCIIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
pelIeHUH Y4eOHBIX MaTeMaTM4YeCKMX 3ajad, MPUHUMAaTh IeJIb COBMECTHOM JIeATEeNIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacTpeieisTh BUIBI PadOT, TOTOBApUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIbKUX JHO/IEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMbI» U HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYTMMU 4YJ€HAaMM KOMaHJbl, OLIEHWBATh KAauye€CTBO pe3yJbTaTa M KayeCTBO CBOErO BKJIaJa B
oOIIMH pe3yNbTaT M0 KpUTEpUsIM, cHOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUS.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe ieiicTBUS
Camoopranusanus:

BBISBJISITH  MPOOJIEMBI  JUIsl PELIEHUS B JKU3HEHHBIX U Y4eOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCS B PA3JINYHBIX MMOAXOAAX MPUHATUS PELIEHUN (MHANBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3a7auu (UM €ro 4acTh), BHIOMPATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCA pECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpoliecca U pe3ysbTara perieHUs
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;

NpeBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHM PEHICHUH 3a/lad, BHOCUTH
KOPPEKTHBBl B JIEITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAaWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yNbTaTa AEATEIbHOCTH IOCTABIECHHOW L€ U YCJIOBHUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMM MPU H3YYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PaKTOB, JaBaTh
HMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonIy 00y4yenus B 7 kj1acce 00y4Jaromuics MOTYyIUT CICAYIOMNE MTPEAMETHBIC PE3YIbTaThI:

Uurare uHPOpPMAIUIO, MPEACTABICHHYIO B TaOJHMIAX, HA JUarpaMMax, HpPEJCTaBIISITH

JaHHble B BHJE TaOJUI, CTPOUTH CTOJOMKOBBIE (CTONOYATBHIE) M KPYroBBIE JUArpaMMbl IO
MacCUBaM 3HAYECHUM.

OnuceiBaTh M HMHTEPIPETUPOBATh pEaJbHbIE YUCIOBBIE JAHHBIEC, MPEJICTABICHHBIE B
TablIMIax, Ha AUarpaMMax, rpadukax.

Hcnonb3oBarh JUisi ONUCAaHUS JaHHBIX CTaTUCTHYECKUE XapaKTEPUCTUKH: CpeaHee
apudmernyeckoe, MeraHa, HanOoJIbIIee U HAMMEHBIIIee 3HAYCHHUS, Pa3MaX, KBapTUIIH.

HNMeTh mpesicTaBieHUE O JIOTHYECKUX YTBEP)KJICHUSIX M BBICKA3bIBAHUSX, YMETh CTPOUTH
oTpulaHus, (GOpMyIUPOBATh YCIOBHBIE YTBEPXKACHUS MPU PEIICHUU 3334, B TOM YHCIIE U3
JIPYTHX y4eOHBIX KypCOB, UMETh MIPEIICTABICHUE O TEOPEMAaX-CBOMCTBAX U TeOpeMax-IIpU3HaKax,
0 HEOOXO/IMMBIX U IOCTATOYHBIX YCIIOBHUSX, O METOJE JOKA3aTeNbCTBA OT MPOTUBHOTO.

NmeTr mnpeacTaBieHHE O CIy4YalHOW W3MEHUYMBOCTM Ha IPUMEPAX PE3YIbTATOB
U3MEpEeHUi, 1IeH, PU3NYECKUX BEJIUYMH, aHTPOIIOMETPUYECKUX JTAHHBIX, UMETh MIPEJICTABICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonb3oBarh i ONUCAaHUS JaHHBIX YacTOThl 3HAYEHUM, IPYNIUPOBATh JaHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Hcnons3oBath rpadbl Ans pelieHus 3aaady, UMETh IPEICTaBICHHE O TEPMUHAX TEOPUU
rpadoB: BepuinHa, pedpo, e, UK, IIyTh B Tpade, UMETh IpeacTaBieHne 00 o0xoze rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

K xoniy o0yuenus B 8 kjacce 00y4Jaromuics MONyduT CIASIYIOIIUE IPEIMETHBIE Pe3yIbTAThI:

OnepupoBaTb NOHATHAMU MHOXECTBA, IIOJMHOXECTBA, BBIIOJHATH ONEpPallMd  Hal

MHOKECTBaMHU:  OOBEJUHEHHE, TEPEeCceUYCHHUEe, MEPEUUuCIsITh JJIEMEHThl MHOXECTB C
UCIIOJIb30BAaHUEM OPIaHU30BAaHHOI'O Mepedopa 1 KOMOMHATOPHOT'O MPaBHUJIa YMHOXKEHUS.

HaxoauTh BEpOSITHOCTH Ciy4allHBIX COOBITUI B CIy4allHBIX OIBITAX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXKHBIMH 3JIE€MEHTapHBIMU
COOBITUSIMH, UMETH TIOHATHUE O CIIy4aifHOM BbIOOpE.

OnuceIBaTh JaHHBIE C MOMOUIBIO CPEJHUX 3HAYEHUH M Mep pacceuBaHMs (IUCHepCcHs U
CTaH/JIapTHOE OTKJIOHEHHE). YMETh CTPOUTh U HHTEPIPETHUPOBATH JAUArpaMMbl pacceuBaHUS,
UMETb MPEJCTABICHUE O CBSA3U MEXKIY HAOJII01aeMbIMU BETHUNHAMH.

HmeTs nipeacTaBieHne O IepeBe, O BEPIIMHAX U péOpax JepeBa, UCIOIb30BaHUH IEPEBLEB
IpU pelIeHUU 3aJad B TEOPHM BEPOSTHOCTEH, B APYrMX y4eOHBIX MaTeMaTHYECKHUX Kypcax U
3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOYKECTBA 3JIEMEHTapHBIX COOBITUH CilydailHOro
OTIbITA, BHIIOJHATE ONEpAllMU HaJ COOBITHSMH, UCIOJB30BATh IPU PELIEHUH 33/1a4 IHarpaMMbl
Olinepa, YMCIOBYIO MPSMYIO, IPUMEHSTH (POPMYITY CIIOKEHHS BEPOSITHOCTEH.

Ilonb30BaTbcs IMPAaBWIOM YMHOXKEHHsI BEPOSTHOCTEH, MCIOJB30BaTh JEPEBO UL
IIPEJICTaBICHNUs CIIy4alHOTO OmbITa Ipu pemeHud 3azad. OnepupoBaTtbs  MOHSATHEM
HE3aBUCUMOCTH COOBITHIA.

K koHiy o6yuenus B 9 kjacce o0yyaromuiics MONyduT CaeyIolue NpeIMeTHbIE Pe3yIbTaThl:
[Tonb30BaThcs KOMOMHATOPHBIM MPABWIIOM YMHOXEHHSI, HAXOIUTh YHCIIO MEPECTAHOBOK,
YKCJIO COYETAHUM, TI0JIb30BATHCS TPEYroJIbHUKOM Ilackaid npu pemeHun 3aaad, B TOM 4UCIE Ha
BBIUMCJIEHHE BEPOSITHOCTEHN COOBITHIA.
Hcnonb30BaTh MOHATHE TE€OMETPUUYECKON BEPOSITHOCTH, HAXOIUTh BEPOSATHOCTH COOBITUI
B OMbITaX, CBSA3aHHBIX CO CIy4YailHbIM BHIOOPOM TOYEK M3 IUIOCKOM (QUrypbl, OTpe3Ka, JJIHHBI
OKPY>KHOCTH.



HaxomuTh BEpOSITHOCTH COOBITHI B OMBITaX, CBS3aHHBIX C UCIBITAHUSMHU 10 TOCTHKEHUS
MEpBOrO ycrexa, B CEpUsAX UCIbITaHU bepHy.

NmMeTp mpencraBieHrue O CAyYalHBIX BEJIWYMHAX W ONO3HABATh CIYYallHbIE BEJIUYUHBI B
ABJIICHUSX OKPYKAIOIIEr0 MHUpPA, ONEPUPOBATH IOHATHUEM «PACIPEICICHUE BEPOSTHOCTEN».
YMeTb CTPOUTH PACHPEIECICHUS BEPOSTHOCTEH 3HAYECHUM CIy4YalHBIX BEIUYMH B HU3Y4YCHHBIX
OIBITAX.

Haxonute MaremaTHyeckoe OXUJAHHE W JUCIEPCHI0 CIIYYalHOW BEJIIMYHMHBI 10
pacupeieNeHn0, MPUMEHSITh YHUCIOBBIE XapaKTEPUCTHKUA HW3YYEHHBIX PACIPENCICHUN IpH
peLIeHUN 3a/1a4.

HMeTp npesicTaBiIeHUE O 3aKOHE CIIyYalHBIX YUCEN KAK O MPOSIBJICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOH HM3MEHYMBOCTH, MOHMMATh MaTeMAaTHYeCKOe OOOCHOBaHHME OJM30CTH YacTOTHI U
BEPOATHOCTH COOBITUS. VIMETh mpeicTaBieHUE O POJIM 3aKOHA OOJIBIIMX YHCEN B MPHUPOAE U
oOuiecTse.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBO 4acos

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Kourpoububle IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 [IpencraBnenue JaHHBIX 4 https://m.edso0.ru/X8IRT9ECD
2 OmnucarenbHas CTaTHCTHKA 8 https://m.edsoo.ru/ILFUGOQEB
3 CrnyuaitHast H©3MEHYHBOCTh 5 https://m.edsoo.ru/8LTYYXFCB
4 Brenenue B Teopuro rpados 4 https://m.edsoo.ru/AKIVVEIJ1
5 Jloruka 3 https://m.eds00.ru/8RS8ZGOUF
B .
6 CPOFTHOCTL M HACTOTa CIyHanmoro 5 1 https://m.edso0o.ru/1EL9OMS7F
COOBITHS
[ToBTOpenue, 060061IeHNE,
7 N 5 1 https://m.edsoo.ru/VCVXMUBZF
CHCTEMAaTH3allHs 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 34 1 3

[NPOTPAMME



https://m.edsoo.ru/X8IRT9ECD
https://m.edsoo.ru/ILFUGOQEB
https://m.edsoo.ru/8LTYYXFCB
https://m.edsoo.ru/AKIVVEIJ1
https://m.edsoo.ru/8RS8ZG0UF
https://m.edsoo.ru/1EL9OMS7F
https://m.edsoo.ru/VCVXMUBZF

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI

[ToBTOpeHme Kypca 7 Kiacca 3 https://m.edsoo.ru/A3VD2DD20

2 MHoXxecTBa 4 https://m.edsoo.ru/GOWH78BCH

3 BeposiTHOCTE CiTydaifHOTO COOBITHS 4 1 1 https://m.edsoo.ru/8BMCOBGX9P
O .

4 [HCATCIbHAT CTATHCTIG 5 1 https://m.edso00.ru/YOU8JQGBT
PaccenBanue naHHBIX

5) Beenenue B Teoputo rpadoB 3 https://m.edsoo.ru/VIEADTILG

6 Jloruka 2 https://m.edsoo.ru/UDZCPBVS7
0 .

7 HEPATH Hall CILYHAMHbIMI 5 3 https://m.edso0.ru/E7TOTBSFIP
coObITHsIMH. CII0KEHHUE BEPOSITHOCTEH
v

8 croBHas BGPOHHOCTB’ YMHOHCHIE 5 https://m.edsoo.ru/M5N8T397S
BEPOATHOCTEU, HE3ABUCUMBIC COOBITUSA
I1 6006

9 OBTOPEHIE, 000 IJ_ICHI:IC, 5 1 https://m.edsoo.ru/FBSFKQF2N
crcTeMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 34 3 1

I[TPOTPAMME



https://m.edsoo.ru/A3VD2DD2O
https://m.edsoo.ru/GOWH78BCH
https://m.edsoo.ru/8MC0BGX9P
https://m.edsoo.ru/Y0U8JQGBT
https://m.edsoo.ru/V1EADTJLG
https://m.edsoo.ru/UDZCPBVS7
https://m.edsoo.ru/E7OTBSFIP
https://m.edsoo.ru/M5N8T397S
https://m.edsoo.ru/FB5FKQF2N

9 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeEM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 [ToBTOpeHme Kypca 8 kmacca 3 https://m.edsoo.ru/SEK6DGIW4
2 DneMeHThl KOMOMHATOPUKH 6 https://m.edso0.ru/V9TTXSB5N
3 I'eomeTpuueckasi BEpOSITHOCTh 3 https://m.edso00.ru/T6VV9V019
4 Ucnwiranus bepuymium 6 https://m.edsoo.ru/GUK2C9DVF
5 CrnyuyaitHasi BeTHIHHA 3 https://m.edsoo.ru/P5E8LZIC7
6 ‘LHCII0BBIE XAPAKTEPUCTHKH CIYHAHHbIX 6 https://m.edsoo.ru/U91TNCHNO
BEJIMYMH
7 3aK0H OOJIBIINX YHCET 3 https://m.edsoo.ru/6LIHQZ6Y2
I1 6006
8 OBTOPEHIE, 000 meHPUIe’ 4 1 https://m.eds00.ru/39X193J5D
cHCTEeMaTH3aIus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O0 34 1 0
[TPOTPAMME



https://m.edsoo.ru/SEK6DG9W4
https://m.edsoo.ru/V9TTXSB5N
https://m.edsoo.ru/T6VV9V019
https://m.edsoo.ru/GUK2C9DVF
https://m.edsoo.ru/P5E8LZIC7
https://m.edsoo.ru/U91TNCHN0
https://m.edsoo.ru/6LIHQZ6Y2
https://m.edsoo.ru/39X193J5D

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPoBEPsIEMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
Yurare uHpOpManmio, TPEJCTABICHHYI0 B Ta0NHIAX, Ha JUarpamMmax,
5.1 MPEJICTABIISTh TaHHBIC B BUJE TAOJHII, CTPOUTH TUATPAMMBI (CTOJOMKOBBIC
(cronmbuaTpie) U KPYTOBBIC) 110 MACCUBAM 3HAYCHHUN
59 OnuceiBaTh W MHTEPIPETUPOBATH  pEaJbHbIC YKCIOBBICE JaHHBIE,
' MIpeACTaBICHHBIC B TA0IHUIIAX, HA JUarpaMmax, rpadukax
Wcnonb3oBarh 1711 ONMMCAHMS JAHHBIX CTAaTUCTHYECKUE XapaKTEPUCTUKH:
5.3 cpenHee apuMETHYECKOe, MeauaHa, HauOoJsblllee ¥ HaWMEHbIIEe
3HA4YEHUs, pa3Max
HNMers mpencraBieHHe O CIy4yalHOM HM3MEHYMBOCTHM Ha IPUMEPAX IIEH,
54 bu3IIECKUX BCJINYHH, AHTPONIOMETPUUYECKUX JTaHHBIX, HMETh
IIPEACTABJIEHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
MPOBEPSAEMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yjabTara
5 BeposiTHOCTB U cTaTHUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B BHUIE
5.1 TabnuI, auarpamMm, rpaduKoB, TPEICTaBIATH JaHHBIE B BUJIE TaOJHII,
Jauarpamm, rpagukoB
OnuceiBaTh J1IaHHBIE C MOMOIMIbIO CTAaTUCTUYECKHMX IOKA3aTeNei: CpeIHHuX
5.2 3HaYeHU W Mep paccewBaHus (pa3Max, JHUCIEPCHs M CTaHJIApPTHOE
OTKJIOHEHHE)
5.3 HaxoauTe 4acTOTHI YHCIIOBBLIX 3HAYEHUN U YaCTOTHI COOBITHM, B TOM YHCJIE
' M0 pe3yNbTaTaM U3MEPEeHU U HaOI0IeHUI
HaxoauTb BepOSATHOCTH CilydallHbIX COOBITHI B ONbBITaX, 3Hasi BEPOSITHOCTH
54 AJIEMEHTApHBIX COOBITHI, B TOM YHCJI€ B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU
55 Hcnonk3oBath rpaduyeckue MOJENH: JIEPEBO CIYYaHOTO IKCIIEPUMEHTA,

JIyarpaMMsbl Disiepa, YucaoBas mpsmast




OHepI/IpOBaTB INOHATUAMH. MHOXCCTBO, IIOAMHOXKCCTBO., BBbIIIOJHATH

5.6 OTIepallil HaJl MHOXKECTBAMHU: OOBEIWHEHHE, TEPECCUCHHE, TOTOJTHEHUE;
MEPEUUCIIATH 3JIEMEHThI MHOKECTB, IPUMEHATh CBOMCTBA MHOKECTB
Hcnonb3oBate rpaduyeckoe MpeacTaBIeHHE MHOXKECTB M CBSI3€H MEXKIY
5.7 HUMU I ONUCAHMs MPOLIECCOB U SBJICHUMN, B TOM YHUCIE MPU PELICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsEeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath ¥ TpeoOpa3oBbIBaTh HH(GOPMAIHIO, TPEACTABICHHYIO B
5.1 pa3NMYHBIX ~HMCTOYHUKAX B BUAe TaONWI, JuarpaMM, rpaduKos,
NPECTaBIATh JaHHbBIE B BUZE TAaOJHII, AUarpamMm, rpadukoB
5.9 Pemarp 3amaum opraHu3oBaHHBIM IepeOOpPOM BapHAHTOB, a TaKXKe C
' MCII0JIb30BaHUEM KOMOMHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonb3oBarh onucareiabHble XapaKTEPUCTUKH I MACCUBOB YHUCIIOBBIX
' JIAaHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUS U MEPBl PACCEUBAHMS
5.4 HaxonuTh 4acTOTHI 3HAYEHUI U 9aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSICh
' pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U Ha0II0IeHU ]
HaxonuTh BepOSTHOCTH CITydaifHbIX COOBITUH B M3YYEHHBIX OIBITAX, B TOM
5.5 YHClIe B ONBITaX C PAaBHOBO3MOKHBIMHM JJIEMEHTAapHBIMU COOBITHSIMH, B
CepUsX UCIBITAHUN 10 MIEPBOIO yCIeXa, B CEpUAX UCIBITaHUN bepHyun
56 HNmeTs mnpencraBieHUE O CIOydyallHOW BEIMYMHE M O paclpeacieHUuu
' BEPOATHOCTEH
HNmeTs mnpejpcraBieHHE O 3aKOHE OOJIBIIMX YHCEN KaK O MpPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIY4allHOW W3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIIHMX

qucen B IPUPOJE U 00IeCTBe




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
5

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

BepOHTHOCTB N CTaTUCTHUKA

[IpencraBienre MaHHBIX B BUAC TaONUIl, AWAarpaMM, TpaduKoOB. 3arOTHCHHE
TaOMUIl, YTEHHWE M TIOCTPOCHUE JuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U

>1 KpyroBeix). UTeHne rpaduKoB peaabHBIX MpoieccoB. M3predenrne uHGOpMaIuu
U3 IUarpamm M TadJidll, UCTIOJIb30BaHUE U UHTEPIIPETALIMS JAHHBIX
OmnmcarenpHas CTaTUCTHKA: CpeaHee apupMeTHdeckoe, MeauaHa, pasMax,
5.2 HauOoJbIlIee W HAaWMEHBIIEe 3HAYCHHUS HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsr
CIIy4ailHOM M3MEHYUBOCTH
CnyuaiiHplli SKCHepUMEHT (OmbIT) U cllydyailHoe coObiTHe. BeposTHOCTh U
5.3 yacTtoTa. Posib MamoBepOsSTHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITUI B MPUPOIE
u B oOuiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, BepumHa, pedpo. Ctenens BepmnHbl. Ynciao pédep u cyMMapHasi CTEIEeHb
5.4 BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nukisl. [lytu B rpadax.
' O6xox rpada (ditnepoB myth). llpencraBnenue o0 OpuUEHTUPOBaHHOM Trpade.
Pemenue 3ana4 ¢ momonisio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB 1 cTaTUCTHKA
51 [IpencraBienne qaHHBIX B BUAE TaOIUI, AUarpaMM, TpaduKoB
5.9 MHOXECTBO,  DJIEMEHT  MHOXECTBa,  MOAMHOXecTBo.  Omepauuu  Hax
MHOKE€CTBaMU: 00beAMHEHNE, TIEpECEUeHHE, JOTIOJIHEHNE
5.3 CBoiicTBa omepalnuii HaJl MHOKECTBAMH: IEPEMECTUTEILHOE, COYETaTeNIbHOE,
' pacnpeaenuTenbHOe, BKIIOYCHHUS
5.4 Hcnons3zoBanne rpaduueckoro MPENCTABICHUS MHOXECTB JUIsl  OMHCAHUS
' peanbHBIX MPOIIECCOB U SBJICHHM, MPU PEIICHUH 3a/1a4.
55 N3mepenne paccemBanms MaHHBIX. Jlucmepcwss W CTaHIAPTHOE OTKJIOHEHUE
' YUCJIOBBIX HAOOPOB. Jlnarpamma paccenBaHus
DnemMeHTapHbIe COOBITHS cliydaifHOro omnbiTa. CiyuaiiHbie coObITHsI. BeposiTHOCTH
5.6 coOpiTuii. OmMBITBI €  PABHOBO3MOXXHBIMH ~ DJIEMEHTAPHBIMU  COOBITHUSIMHU.
' Cnyuaitaeiii  BbIOOp. CBSI3b  MEXKAY MAaJOBEPOSTHBIMH M MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKe
5.7 HepeBo. CBoiicTBa J€peBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE BUCAUYEH

BCPIINHBI, CBA3b MCIKIY YUCIIOM BCPIIMH U YHUCJIIOM pe6ep HpaBI/IJ'IO YMHOKCHHA.




Pemenne 3a1a4 ¢ momoIisio rpados

[IpotuBononoxubie coObITH. Jnarpamma Ditnepa. O0beUHEHNE U TIEpECCUCHUE

>8 coObITHil. HecoBMecTHbIe coObITHS. DOpMYyIIa CI0KEHUS BEPOSTHOCTEH
5.9 YcnoBHas BeposaTHOCTb. [IpaBmiio ymHoxxenus. HezaBucrumblie coObITHS
5.10 IIpencraBnenue dkcriepuMeHTa B BUJE AcpeBa. PelleHne 3a1ad Ha HaxOXKIEHUE
' BEPOSITHOCTEH C MOMOIIBIO JIEpeBa CIIy4ailHOTO KCIIEPUMEHTA, Auarpamm Ditiiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBinenue AaHHBIX B BUAE TaOMuUI, auarpamm, rpaduKoB, HHTEpPIpETaLUs
naHHbIX. UTeHne u mocTpoeHue Tabiuil, AuarpaMm, rpauKoB MO peabHbIM JIaHHBIM
5.2 [TepecranoBku u akTopua
5.3 CoueTraHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ uCnoib30BaHHEM KOMOMHATOPUKHU
55 I'eomerpuueckas BeposiTHOCTh. CiydaifHbI BBIOOP TOYKU M3 (DUTYPBIHA TUIOCKOCTH,
' W3 OTPE3Ka M U3 JIYTH OKPYXHOCTH
5.6 Hcnbrtanue. Yenex u Heynauda. Cepus UCTIBITAHUM 710 IEPBOTO ycrexa
57 Cepust ucnbiTanuii bepuymnu. BepostHocTH cOOBITUH B CEpUM  HCHBITAHUMA
' Bepuysuu
5.8 Crny4daiiHast BeJIMUMHA U paclpeiesIeHUe BEpOSTHOCTEN
59 Maremarnueckoe oxkugaHue U aucnepcus. [IpuMepsl MaTeMaTHYECKOIO OKHIAHUS
' KaK TEOPETUYECKOTO CPEHEr0 3HAYCHUS BEIIMUUHBI
5 10 MaremaTrueckoe 0KUAAHUE M JUCIIEPCHS CIYYaHON BEIMYMHBICUUCIIO YCIIEXOB B
' CepUH UCIbITaHui BepHym»
511 [TonsiTue o 3akoHe OonbIIUX yHcel. M3MepeHne BepOsATHOCTEN C MOMOIIBIO YacToT.

Ponb 1 3HaueHKe 3aK0HA OOJBIINX YUCET B npupoae u O6H_ICCTBC




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATHUSAMU: MHOXECTBO, IIOJIMHOXECTBO, Olepalun
HaJ MHOXECTBAMHU; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXECTB JUIs OINUCAHUS  PEaJbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCIiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKa3bIBaHHI

YMmenue OIICpHUPOBAThL IMOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOH,
CTaHJAPTHBIA BHJI YMCJA, PALlMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YyHOpPAAOYMBATH 4YUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHAMM: CTENEHb C LEIBIM II0Ka3aTelleM,
apudMeTHUeCKUil KBaApaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (Gopmysnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PALlMOHAIBHBIX BBIPAKEHUH M BBIPAXKEHUN C KOPHSAMHU,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHON;
YMEHHE pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
pallMOHAIBHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHMI, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCIE IIpU
pEelIeHUH 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO IPSMYIO U KOOPAWUHATHYIO INIOCKOCTBH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HamOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboJa, runepOona; yMeHHUe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3aaad W3 APYruxX Y4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTD, apudmMeTndecKas
U TEeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMyYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEJIMETOB M PEaTbHOU
KU3HU

YMeHue pemarh 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE HA IPOLIEHTHI, JJOIH U
4acTH, JABMXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YNpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECJOBATH IIOJIyYEHHOE pEIICHHE U
OLICHUBATh [IPaBAOI0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOEAPEHHBIA U
PaBHOCTOPOHHHIA TPEYTOJIbHUKH, MPSIMOYTOIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPAT, TPANCIHs; OKPYKHOCTb,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHE
pewmiath 3a/7a4M, B TOM YHUCII€ U3 MOBCEJHEBHON XHM3HHM, HAa HAXOXXICHHE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YroOJl
MEXY MPSIMBIMH, NIEPIEHANKYIISP, HAKIOHHAS, IPOEKIHs, mojo0ue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
MapaJuIeIbHOCTD U NEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYKAOIIEM MUPE

YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yIila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomanau Kpyra, oObeMa MPSIMOYTOJBHOTO Mapajielienuneaa; yMeHue
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOMIAAe

Ymenue  u3zo0pakaTb  IMJIocKMe  GUIyppl W HMX  KOMOMHAaIuu,
IPOCTPAaHCTBEHHbIE (QUIYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpA Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHUAMMU: CTOJI6I/IKOBBIC M KPYI'OBBIC JUAIPAMMBI,
Ta0JIMIIBI, cpeHee apudMeTnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJICKATh,
MHTEPIPETHPOBATh U MPEOOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMmax, OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPHCTUKU
peanbHBIX TPOIIECCOB W SIBJICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTH COOBITUS; YMEHHE
HaXOJUTh  BEPOSATHOCTH  CIy4alHbIX  COOBITUM B  OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXAaroIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOIAIMIMM U3yYEHHBIH METOM JUIsl PEeLICHUs 3aJauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAacIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUA MaTEMaTUKU KaK HAayKH, IPUBOAUTH IMPUMEPBI MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nensle yncna. [Ipu3Haku eIMMOCTH LEeNbIX Yucel
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncia. ApupmeTnyeckue onepanyuy ¢ paloHaIbHbIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCla. ApUPMETHIECKHUE ONIEPALUH C JeHCTBUTENbHBIMU YHCIaAMU
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. JleiicTBusl ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.9 Llensie w npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
4.2 Apudmerndeckas u reomeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTe onpeaeneHus u
51 MHOXecTBO 3HaueHuil ¢pyHkuuu. Hynu ¢yHkuun. IIpomMexyTku 3HAKONOCTOSHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKINU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUYUH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

bynumoBuu E.A. Maremartuka. BepoaTHOCTh U cTaTUCTHKA: 7-U KJacc:
yrayoneHHbIiypoBeHb: yueouuk/ E. A. byaumosuy, B. A. Bynbrdes. -2-e usn., crep. —
Mockaa : IIpocsemienue, 2025.

bynumoBuu E.A. Maremartuka. BepoaTHOCTb U cTaTUCTHKA: 8-i KJacc:
yriayOneHHblitypoBenb: yueOHuk/ E. A. bynumosuu, B. A. Bynbrues. -2-e u3f., ctep. —
Mockaa : I[Ipocsemienue, 2025.

bynumosuu E.A. MaTtematuka. BeposiTHOCTb U cTatuctuka: 9-if kiacc:
yriyOneHHbIypoBeHb: yueOHuk/ E. A. Byanmosuy, B. A. Bynbrdes. -2-e u3z., crep. —
Mockaa : IIpocsemenue, 2025.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

B cootBercTBuu ¢ Ilpukazom Munucrtepersa npocsenienust Poccuu ot 25.08.2026 Ne 591
"O6 yTBepkIeHUU GeaepaTbHOTO IEPEUYHS JIEKTPOHHBIX 00pa30BaTEeIbHBIX PECYPCOB,
JOMYIICHHBIX K UCIIOJIb30BAaHUIO MIPH PeaTU3al[i UMEIOIIUX FOCYJapCTBEHHYIO
aKKpeIuTaInio 00pa30BaTeNIbHBIX MPOrPaMM HayalIbHOTO O0IIEr0, OCHOBHOTO OOMIETO,
cpennero obmiero oopazoBanus” (3apeructpupoano B Munrocte Poccun 22.09.2026 N

88378)

1. https://m.edsoo.ru/

ITopsiakoBebrit [TopsinkoBeiii | HammenoBanue | Kparkoe onucanue |IIpaBooOiamarens
HOMEp CTPOKHU HOMEp AEKTPOHHOTO AJIEKTPOHHOIO AJIEKTPOHHOTO
(benepanbHOro | SJIEKTPOHHBIX | 00pa30BaTENbHO | 0Opa30BaTENBHOIO | 00pa30BaTEIHHOT
nepeyHs o0pa3oBaTesbH ro pecypca, pecypca (BKItouas 0 pecypca
AJIEKTPOHHBIX | BIX PECYpPCOB B COCTaBUTEIb CTPYKTYpY, (HauMeHOBaHUE
obOpasoBarenbH | (eneparbHOM | (COCTaBUTEIH) MIpPEAMETHOE IOPUIUYECKOTO
BIX PECYPCOB nepeyHe ANEKTPOHHOTO coJiep:KaHue 1 auna mubo
AJIEKTPOHHBIX | 0Opa30BaTEIHHO MeTaJaHHbIC, bamMuus, UM,
o0pa3oBaTesibH ro pecypca MO3BOJISIOIINE 0TuecTBO (TIpU
BIX PECYpPCOB O/IHO3HA4YHO HAJIUYUN)
UACHTUGHUIUPOBAT |  (pU3HUECKOTrO
b DJICKTPOHHBIA | JIUIIAa, KOTOPOMY B
00pa3oBaTeNbHbI | YCTAaHOBJICHHOM
pecypc) 3aKOHO/IATENIbCTB
oM Poccuiickon
denepanun
MOpsTIKE
TIPUHAJICKUT
UCKITIOYUTENFHOE
IpaBo Ha
JJIEKTPOHHBIN
o0OpazoBaTenbHbBIN
pecype)
278. 1.2.5.60. Tpenaxep O0P conepxur OomiectBo €
"O6mako clenyolue OTpaHUYCHHOU
3HAHUU. ANEKTPOHHBIE OTBETCTBEHHOCTH
Hlkomna". oOpa3zoBatenbHble |10 "®usukonJlad"
MaremaTHka: pecypcesl: a) https://physicon.r
BEPOSTHOCTH H OTIOpHBIC u
CTaTHCTHUKA. 7 KOHCIIEKTBI
KJ1acc (mpencraBisgOT
(yrinyOneHHbIH coboit



https://m.edsoo.ru/
https://physicon.ru/
https://physicon.ru/

YPOBECHb)

KOHIICHTPUPOBAHH
YIO TEOpHIO "Ha
OJIHOM cianae" mo
TEeMaM MpPEIMETA);
0)
CaMOCTOSITEIILHBIC
paboThl (comepkar
WHTEPAKTUBHbBIC
3a/laHus C
ABTOMAaTUYECKOU
MIPOBEPKOIA); B)
KOMIUJICKT
TEMaTHYECKHUX
KOHTPOJIBHBIX
pabor.
Conepxxanne 0P
COOTBETCTBYET
TpeOOBaHUSIM
dI'OC OO0 un
@®OIT OO0 ¢
yueroM OPII
BOCIHUTAHUS U
Konuenuun
pa3BUTHUA
MaTeMaTHIeCKOTO
o0Opa3oBaHUs B
Poccuiickoi
®eneparu. OTO0p
"
MOCIIeI0BATEIHHOC
Th U3YYCHUS
MaTepuana
COJIepKaHUs
COOTBETCTBYIOT
@®PIT OO0
yuebHOro Kypca
"BeposTHOCTB U
cTaTUCTUKA"
(yrmyOneHHBIH
YPOBEHB)

279.

1.2.5.61.

Tpenaxep
"Ob6nako
3Hanui. komna"
MaremaTuka:
BEpPOSITHOCTh U
CTaTHUCTHKA. 8
KJacc

(yriryOneHHBIH

O0P conepxur
CIIEYIOTIHE
JJIEKTPOHHBIE
o0OpasoBarenbHbIE
pecypchl: a)
OTIOpHBIC
KOHCIIEKTBI
(IpencTaBisOT

OO011ecTBO ¢
OTPaHUYECHHOMN
OTBETCTBEHHOCTD
10 "®usukonJlad"
https://physicon.r
u



https://physicon.ru/
https://physicon.ru/

YPOBECHb)

co0oif
KOHIICHTPUPOBAHH
yIO TEOpHIO "Ha
OJIHOM craiiae" no
TeMaM IpeaMeTa);
0)
CaMOCTOSITEeNIbHbIE
paboThI (comepxar
WHTEPAaKTUBHbBIC
3a/1aHUs C
ABTOMAaTUYECKOMN
IIPOBEPKOIN); B)
KOMILUIEKT
TEMaTHICCKHX
KOHTPOJIbHBIX
pabor.
Conepxanne 0P
COOTBETCTBYET
TpeOOBaHUSIM
dI'OC OO0 n
®OIT OO0 ¢
yuetom OPII
BOCTIMTAHHS U
Kounenmnuun
pa3BHUTHSA
MaTeMaTHUYECKOTO
o0Opa3oBaHus B
Poccuiickoit
®enepanuu. OT60p
u
MIOCJIEZI0BATEIBHOC
Th U3YyYCHUS
MaTtepuaina
coJiepKaHus
COOTBETCTBYIOT
®PIT OO0
y4eOHOT0 Kypca
"BepoaTHOCTb U
CTaTUCTHKA"
(yrmyOGyieHHBIH
YPOBEHB)

280.

1.2.5.62.

Tpenaxep
"O6mnako
3Hanuii. [Ikomna"
Maremartuka:
BEpPOSITHOCTH U
CTaTHCTHKA. 9
KJ1acc

D0P conepxut
CIIEIyIOIINeE
ANIEKTPOHHBIC
o0Opa3oBaTenbHbIC
pPECYpCHI: a)
OTIOpHBIE
KOHCIIEKTBI

OO01ecTBO ¢
OTPaHUYECHHOUN
OTBETCTBECHHOCTH
10 "®usukonslad"
https://physicon.r
u



https://physicon.ru/
https://physicon.ru/

(yriryOneHHbBIH
YPOBEHD)

(IpencTaBiIsgOT
coboit
KOHIICHTPUPOBAaHH
YIO TeOpHI0 "Ha
OJIHOM cianae" mo
TeMaM MPEIMETA);
0)
CaMOCTOSITEIILHBIC
paboTsl (comepkar
WHTEPAKTUBHbBIC
3a/laHus ¢
ABTOMAaTUYECKOU
MIPOBEPKOI);

B) KOMILJIEKT
TEMaTHYECKHUX
KOHTPOJIBHBIX
pabot Conepxanue
30P
COOTBETCTBYET
TpeOOBaHUAM
dI'OC 000 n
@®OIT OO0 ¢
yueroM OPII
BOCIHUTAHUS U
Konuenmumn
pa3BUTUA
MaTeMaTHIeCKOTO
o0Opa3oBaHus B
Poccuiickon
®eneparn. OTO0p
"
MOCIIeI0BATEIHHOC
Th U3YYCHUS
MaTepuana
COJIepKaHUs
COOTBETCTBYIOT
®PIT OO0
y4eOHOTro Kypca
"BeposTHOCTD U
cTaTUCTUKA"
(yrmyOneHHBIH
YPOBEHB)




