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INOACHUTEJIBHAS 3AIINCKA

B coBpemenHOM 11M(pOBOM MHpE BEPOSITHOCTh U CTATUCTHKA PUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTh KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPUIOKEHUH, TaK U UX POJIH B 0Opa3OBaHHH,
HE0O0X0MMOM KaxkaoMy 4enoBeKky. Bozpacraer uucino npodeccuii, npu oBiaageHUH KOTOPBIMU
TpeOyeTcst xopoiass 0a3oBas IOATNOTOBKA B 00JacTH BEPOATHOCTM U CTATUCTUKM, Takas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa3oBaHMs W JUIsl YCHEHIHOM HpodeccrOHaIbHON
Kapbephbl.

Kakaplil uenoBek NOCTOSIHHO IIPUHUMAET PEIEHUS Ha OCHOBE UMEIOLINXCS Y HETO IaHHBIX.
i1 000CHOBAaHHOTO TPUHSTHS PELICHHUS B YCIOBHSIX HEIOCTaTKa WM M30BITKA MH(MOpMAIHU
HEOO0XO0JMMO B TOM YHUCIIE XOpOLIO CHOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE
MbIlUIeHHe. VIMEHHO MO3TOMY BO3HHUKJIA HEOOXOIUMOCTh (OPMHUPOBATH y OOYHaIOLIMXCS
(YHKLIHMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOILYIO B c€0sl yMEHUE BOCIPUHMMATh U KPUTHUECKU
aHATM3UPOBaTh HMH(POPMAIMIO, NPEACTABICHHYI0 B  pa3IMyHbBIX  (QoOpMax, TMOHUMATh
BEPOATHOCTHBIM XapaKTep MHOTHUX pPEAIbHBIX IIPOLIECCOB W 3aBUCUMOCTEH, IPOU3BOIUTH
[pOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM IpUHLUUIAMHU cOOpa, aHaiuM3a U
NPEICTaBICHNS JaHHBIX W3 Pa3IMYHBIX cep XU3HU OO0IIecCTBAa M TrocyAapcTBa MpHOOIIaeT
oOyyaromuxcss K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPHUKM DPa3BHBAET
HaBbIKM OpraHu3aluu mepedopa M MoJCYETa YUCiia BApUAHTOB, B TOM YHUCIIE B IPUKIIATHBIX
3ajjayax. 3HAKOMCTBO C OCHOBAMHU Teopuu rpadoB co3gaér mMareMaTHUecKui (QyHIaMeHT JUis
dopMupoBaHUs KOMIIETEHIMKA B oOiacTu wuHpOpMATUKH W 1H(pOoBBIX TexHoJormid. Ilpm
U3yYEHUM CTATUCTHMKM UM BEPOSATHOCTH OO0OrallalTcs MpeACTaBIE€HUs OOyYaroUMXcs O
COBPEMEHHOM KapTMHE MHpa M METOJaX €ro UCCIEIOBaHMs, (POPMUPYETCS] NOHUMAHUE POJIU
CTaTUCTHKM KaK HCTOYHHMKA COLMAIBHO 3HAUYMMON MH(POPMALUMU M 3aKIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUSL.

B coorBercTBMM C JAaHHBIMH LEISIMM B CTPYKType HporpamMMbl y4yeOHOro Kypca
«BeposTHOCTP W CTaTUCTHKAa» OCHOBHOTO OOIIEro oOpa3oBaHUS Ha YIIyOJEHHOM YpOBHE
BBIJIETICHBI CIIEQYIOIINE COJEp)KATENbHO-MeTOoauYeckne nuHuM: «lIpencraBneHne maHHBIX U
onucareibHas CTaTUCTUKa», «BeposaTHocTb», «DiaeMeHThl KOMOMHATOpUKW», «BBenenue B
TeopHio rpadoBy, «MHoOKecTBay, «Jlorukay.

Conepxanue nuHun «lIpencraBieHre NaHHBIX W ONUCATENbHAs CTATUCTHKA» CIIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uH(opmaluu, TMpeAcTaBICHHOW B TabmuIax, Ha auarpamMmax u rpadukax, 110 cOopa,
IIPEJICTaBJICHNS] U aHAJIM3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUYECKUX XAPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGoTast ¢ naHHbIMM, OOydaroluecs y4yarcs CUYMTHIBaTh M WHTEPIPETHPOBATH
JITaHHBIE, BBIJIBUTATh, ApIYMEHTUPOBATh U KPUTUKOBATH IPOCTEHIIINE THUIIOTE3bI, Pa3MBILUIAT HaJl
(dakTopaMy, BBI3BIBAIOLUIMMH W3MEHYMBOCTb, U OLEHUBATh UX BIMSHHME HAa paccMaTpUBaeMble
BEJIMYMHBI U TPOLIECCHI.

NHTynTMBHOE  MNpEACTaBIEHHME O  CIy4allHOM  W3MEHYMBOCTH,  HCCIEIOBaHUE
3aKOHOMEPHOCTEN M TEHACHIMHA CTAaHOBUTCS MOTHBUPYIOLIEH OCHOBOW IJII M3Y4YEHMsI TEOpUU
BEpOATHOCTEHW. boiblioe 3HaueHHE UMEIOT MPAKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMHU.

[ToHsiTe BEPOSATHOCTH BBOJUTCS Kak Mepa MpaBaonoaoOus ciydaiiHoro coowitus. Ilpu
U3yYeHUH y4yeOHOro Kypca oOydaromuecs: 3HaKOMATCS € MPOCTEHITUMH METO/IaMH BBIUMCIICHUS
BEPOATHOCTEH B CIIy4allHbIX 3KCHEPUMEHTaX C PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTh M pelIaTh Oojee clIoXHbIe 3aauu. B
y4eOHBI KypC BXOAST HayallbHble MPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX U UX YUCIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca OCyIecTBIsSETCs] 3HAKOMCTBO 00YYarOIINUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OIlE€pallMsIMU HaJ MHOXECTBAaMH, PAaCCMATPUBAIOTCS MPUMEpPhl IpUMEHeHus rpadon
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U DJIEMEHTOB TEOPUU MHOXKECTB JUIs pEIlIeHUs 3ajad, a TakKe HCIOIb30BaHUS B JIPYrHX
MaTEeMATHYECKUX KypcaX U yUeOHBIX MpeAMETax.

Ha usyuenue ydeOHOrO Kypca «BeposrHocTh W craTtuctuka» otBoautcs 102 daca: B 7
kiacce — 34 yaca (1 gac B Heneno), B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 yaca
(1 gac B HEneIMIO).

COJAEP)KAHUE OBYYEHUA

7 KIIACC

[IpencraBienne AaHHBIX B BHUAE TaOJMI], AUAarpaMM. 3allOJIHEHHWE TaOJHll, YTEHUE U
MOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX auarpamm. YreHue rpaukoB peansbHbIX
npoueccos. M3pneuenne nHbopManuu U3 AuarpamMmm 1 TalIuil, UCIIOJIb30BaHUE U HHTEPIIPETALUS
JTAHHBIX.

OrnucarenbHas CTaTHCTUKA: Cpe/iHEe apuMeTHUUecKoe, MequaHa, pa3Max, Haubombliee u
HaMMEHbIIIEe 3HAYCHUS, KBAPTHIIH, CPETHEE TAPMOHUYECKOE, CPEAHEE TAPMOHINYECKOE YHCIOBBIX
JAHHBIX.

IIpumepsl Ciiy4yalHOM HM3MEHYUMBOCTH IIPU HM3MEPEHUAX, B MACCOBOM IIPOM3BOCTBE,
TEHACHIIMM M CIydaliHble KoJjeOaHus, TPYyNIUPOBKA [aHHBIX, NPEICTaBICHUE CIy4yailHOU
M3MEHYMBOCTHU C IIOMOMIBIO TUArpaMM, 4aCTOTHI 3HAYEHUH, CTATUCTHYECKAs! YCTOWYHBOCTD.

I'pad, BepminHa, pedpo. Crenens BepmuHbl. Yncno pédep u cymmapHas CTeleHb BEPIIHH.
[Tonsitre o cBs3HBIX Tpadax. [lytu B rpadax. Llenu n mukiel. O6xox rpada (dilyiepoB MyTh).
[Tonsitre 06 opuenTupoBaHHOM rpade. Perenne 3a1a4 ¢ momouiso rpados.

VYTBepxkIeHUsT U BbICKa3biBaHUS. OTpUIlaHWE YTBEPXKACHUS, YCIOBHBIC YTBEPXKICHHS,
oOpaTHbIE U PAaBHOCUJIbHBIC YTBEPKICHUS, HEOOXOIMMBbIE U JIOCTATOYHBIE YCIOBHUS, CBOWCTBA U
npu3Hakd. [[poTHBONONI0KHbIE yTBEP)KICHHS, JOKA3aTEIbCTBA OT MMPOTUBHOTO.

CrnyualiHplii SKCIepUMEHT (OMBIT) M cioy4yaiiHoe coObiTHe. BeposTHOCTh W yacToTa
cirydaifHOro coObIThs. PoJTb MaOBEpOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPHUPOJIE
U B 001IIeCTBE.

8 KJIACC

MHOkeCTBO U MOAMHOXKECTBO. IIprMepsl MHOKECTB B OKpy»KaroweM mupe. Ilepeceyenue
U 00beIMHeHne MHOKecTB. J(narpamMmel Ditniepa. Ynciaosblie MHOKecTBa. [IprMepsl MHOKECTB U3
KypcoB anrebppl u reomerpuu. IlepeuncieHune 5I€MEHTOB MHOXECTB C IOMOUIbIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHOKeHUs1. DopMyna BKIIOUEHUS-UCKITIOUEHHUSI.

OnemeHTapHble  coObiTHA.  BepostHocTm  ciydailHbIX — coObITHi.  OmbITBI €
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUSMU. CirydaliHbIi BHIOOD.

W3mepenne paccerMBaHUs YMCIOBOIO MaccuBa. Jlucrepcus M CTaHAAPTHOE OTKIOHEHUE
yuciaoBoro HabOopa. CBoicTBa HOHUCIEPCHM W CTaHAAPTHOTO OTKJIOHEHMs. JluarpamMmbl
pacceuBaHMs IBYX HAaO/II01aeMbIX BeTMUUH. JINHEHast CBA3b HA AMarpaMMe pacCceMBaHMUA.

Hepero. JlepeBo cimyuaitHoro skcriepumMenTa. CBONCTBA AEPEBhEB: €AMHCTBEHHOCTh MYTH,
CBSI3b MEXIY YHMCIIOM BepIIMH U uncioM pédep. [lonarue o mnockux rpadax. Pemenue 3agay ¢
ITOMOIIBIO JIEPEBBEB.

Jloruueckue coro3sl «M» u «JIN». CBsi3p MeX Iy JIOTHUECKUMHU COI03aMU M ONEpaliusiMu
HaJ MHOXecTBaMU. VMcronp30BaHne JIOTMUECKHX COI030B B ajiredpe.

CrnyyvaiiHple COOBITHSI KaK MHOXECTBa 3JE€MEHTapHBIX coObITHH. [IpoTHBOMOIOXKHBIE
coObITus. Onepanuu Hajg coObITUIMU. DopMyITa CIOXKEHHS BEPOSTHOCTEH.

IIpaBu0 yMHOKEHHUS BEPOSITHOCTEN. Y CIIOBHAsI BEPOSTHOCTD. [Ipencrasiienue ciry4yaitHOro
SKCIIEpUMEHTa B BUJE epeBa. HesaBucumbie cOOBITHS.
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9 KVIACC

KomOunartopHoe npasuino ymHoxeHus. IlepecranoBku u ¢akropuai. Yucio coueranuii u
TpeyroiabHuk Ilackans. CpoiictBa uucen coueraHui. bunom HbroToHa. Pemienue 3amau c
UCIIOJIb30BAHUEM KOMOMHATOPUKH.

['eomerpuueckast BeposSTHOCTh. CirydailHbI BBIOOpP TOYKM M3 (PUTYpHI HA IUIOCKOCTH, M3
OTpe3Ka, U3 JyT¥ OKPYKHOCTH.

Hcnpitanus. Yenex u Heynada. Cepust McnbITaHU 10 iepBoro ycrnexa. Cepus UCIBITAaHUN
bepunymnu. BepositHoctn coObiTuii B cepun ucnbiTanuid bepuymmu. CiyuyaliHblii BBIOOp M3
KOHEYHOI'0 MHOKECTBA.

CiyualiHas BeJIMYMHA M pacrpeniesieHne BepoaTHocTed. [Ipumepsl ciaydailHbIX BEJIMYMH.
Baxxnble pacripeneneHuss — 4UCIO NOMBITOK B CEPUU MCIBITAHUM J0 MEPBOro yclexa U YUCIO
YCIIEXOB B cepuM UcnblTaHui bepHym (reomerpuueckoe 1 OMHOMHUAIBHOE PACIPEIEICHMS).

Maremarnueckoe — OXKHUAAHUE  CIy4allHOM  BEJIMYUHBIL. @u3nUecKul  CMBICI
MaTEMaTHUYECKOro OXunaHusd. [IpuMmepbl HCIONB30BaHMS MaTEMAaTHYECKOIO  OXKHMIAHUA.
Jucnepcuss U cTaHAAPTHOE OTKJIOHEHHE CilydaliHON BennuyuHbl. CBONCTBA MaTeMaTH4ECKOIO
OKMJaHMS U Jucnepcuu. MareMaTu4eckoe OKUJaHue U JUCIIEPCUS U3YUYEHHBIX PAaCIpENeICHUMN.

Hepasencto UeOpmiéBa. 3akon 60bIINX Yrced. MaTeMaTnieckue OCHOBAaHUS N3MEPEHUS
BEpOSATHOCTEH. PoJib 1 3HaueHHe 3akoHa OOJIBIINX YKMCET B HAyKe, B IPUPOJIE U OOILECTBE, B TOM
YHCJIE B COLIMOJIOTMUECKUX 00CIIEJOBAHUSIX U B U3MEPEHUSX.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb M CTATUCTHUKA» HA YIVIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl [0 MaTEMAaTUKE XapaKTEpU3YIOTCS B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSAM POCCHUMCKHX MAaT€MAaTHUKOB W POCCHUHCKON
MaTEMaTHYECKOH ILIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JIOCTH)KEHUHN B JPYTHX HayKaX U IMPHUKIAIHBIX
chepax;

2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peau3allud ero Ipas,
NpEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUH, TPOLIETyp TPaKJIaHCKOTo oO0IiecTBa (HampuMmep, BbIOOPHI, OINPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpPOoOJeM, CBSI3aHHBIX C NMPAKTHUECKUM IMPUMEHEHHEM JIOCTHXKEHUH
HayKH, OCO3HAHHEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOIO;

3) TPyA0BOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4eCKOro 00pa30BaHUs Ha MPOTSHKEHUHU Bcei
KU3HU JJIS1 YCHEIIHON NpodeccroHalbHON JIeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBHUAYaJbHOW TpaeKTOpUM OOpa3oBaHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BHIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;
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5) ueHHOCTEH HAYYHOIO NMO3HAHUSA:

OpUEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPUPOAbBI W O0OIIeCTBa, NOHUMaHUEM
MaTEeMaTHYECKON HayKH Kak c(ephl UYeIOBEYECKOW NEATEIbHOCTH, JTAloOB €€ pa3sBUTUS U
3HAQYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJbTypOM Kak CpEJICTBOM IIO3HAHUS MHpA, OBJAJCHUEM HAaBBIKAMU MCCIIEI0BATEIbCKOM
JIeATEIbHOCTH;

6) ¢usuyeckoro BoCOUTAHHUS, (POpPMHPOBAHHA  KYJbTYPbl 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO PUMEHSTh MAaTEMATUUECKHUE 3HAHUSI B UHTEPECaX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOr0 00pasa >KM3HM (3A0POBOE MUTaHHE, COANAaHCUPOBAHHBIN PEKUM 3aHITUNA U OTABIXA,
perynsipHasi (puznyecKkass aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBbIKAa pedIIeKCHUH, PU3HAHHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYE€CKOTr0 BOCTIUTAHUA:

OpHEHTallel Ha MpUMEHEHHEe MaTEeMaTHUeCKUX 3HAHWM Ui pelleHus 3agad B o01acTu
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUSA TOCTYIIKOB W OLIEHKH HMX BO3MOXKHBIX
MOCIEACTBUI ISl OKPY>KaIOLIEH cpeibl, 0CO3HAHUEM TII00aNBHOrO XapakTepa SKOJIOTHYECKHX
poOJIeM U yTeH UX PEIICHHUS;

8) axanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUYECKYIO JIE€ATEIbHOCTh, B TOM YMCIIE YMEHUE YUUTHCS y JIPYTUX
JroJied, puoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OIBITA IPYTHUX;

HEOOXOMMOCTRI0O B (DOPMHUPOBAHMHM HOBBIX 3HAHHWH, (OPMYIUPOBATH HJICH, TOHSATHSA,
rUnoTe3bl 00 00bEKTaX U SBICHUSX, B TOM YHUCIIEC paHee HEH3BECTHBIX, OCO3HABAThH JE(UIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHUS WU ICHCTBUA,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METAINPEIJMETHBIE PE3YJIbTATHI

B pesynbpTate OCBOEHHUS MpOrpaMMbI MO MaTEeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuaromierocsi OyayT cGOpMHpPOBAaHBI MeTampeaMeTHbIe pPe3yJabTaThl,
XapaKTepU3yIolecss  OBIAJICHUEM  yHHUBEPCaJIbHBIMU  [MO3HABATENBHBIMU  JCHCTBUAMH,
YHUBEPCATHHBIMA KOMMYHUKATHBHBIMU JICHCTBUSAMH W YHHBEPCAIBHBIMU PETYISATUBHBIMH
JECUCTBUSIMU.

ITo3HaBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIC NeliCTBUS
ba3oBble JJornyeckue 1eMCTBHA:

BBISBIIATh M XapaKTEpPU30BaTh CYLIECTBEHHBIE MPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHWNH MEXIy TOHATUSAMH, (QOPMYJIUPOBATh OINpEAENeHUS TMOHATHUH,
yCTaHABJIMBATh CYLIECTBEHHBIH MPHU3HAK KJIACCU(HUKAIMKU, OCHOBaHMUA Uil 000OLIeHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBATh CYXICHHS: YTBEPIUTEIbHBIE U
OTpUILATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEeUUs B (akTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKIEHUSAX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JlenaTh BBIBOJBI C HMCIHOJIB30BAHWEM 3aKOHOB JIOTMKH, JECAYKTHBHBIX M HHJIYKTHBHBIX
YMO3aKJIFOUEHHUH, YMO3AKIFOUEHHUH 110 aHAJIOTUH;
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pazOupaTh 0Ka3aTeIhCTBA MATEMATHYECKUX YTBEPKACHHUHN (IIPSAMBIE U OT IMPOTHUBHOTO),
MPOBOAWTH  CaMOCTOSATEIBHO  JIOKA3aTeIhCTBA MAaTEMAaTUYECKUX (AKTOB, BBICTpAUBATh
apryMEHTallUI0, TPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYeCKOU
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CITOCO0 perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOISIINN C Y4ETOM CAaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENILCKHI MHCTPYMEHT TIO3HAHUS, (OPMYITUPOBATH
BOIPOCHI, (PUKCUPYIOIITUE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEIIPHO YCTAHABIMBATH HICKOMOE 1
naHHOe, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTaBJICHHOMY IIJIaHY SKCIIEPUMEHT, UCCIICIOBAHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXIY
co00ii;

CaMOCTOSITENILHO (OPMYIIMPOBATh 000OIIEHHUST ¥ BBIBOJBI MO0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJNIOZICHUS, WCCIICIOBAHUSA, JKCIIEPUMEHTA, OILEHUBATh JOCTOBEPHOCTHh IOJTYYEHHBIX
Pe3yJIBTAaTOB, BBIBOJAOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEANIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
pEIICHUS 3a1a4H;

BEIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH WH(HOPMAITUIO
Pa3IMYHBIX BUJIOB U (hOPM MPEICTABICHUS;

BEIOMpaTh (HhOpMy TpelcTaBiICHHS] WHPOPMAIMU W WJUTFOCTPUPOBATH pEIIaeMbIe 3ajadu
cXeMaMHu, JruarpaMMaMu, HHOU TpaduKoil 1 ©X KOMOWHAIMSAMU;

OIICHUBATh  HAAGKHOCTH HWHQPOPMAIMKM 1O  KPUTEPHUSAM, MPEAJIOKEHHBIM WA
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBHUSA:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXJAECHHUS B COOTBETCTBUU C YCIOBHUSIMU U IENSMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOYKY 3pEHMsI B YCTHBIX M NHUCHBMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOIy PELIEHHS 3a/1a4l, KOMMEHTHPOBATh MOJTYYEHHBIN pe3ysbTar;

B X0/ OOCYX/IE€HHUS 33a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJIaeMON TEeMbI, MPOOIEMBI,
pemaeMoil 3ajauu, BBICKa3blBaTh WJIEU, HAllEJICHHbIE Ha MOUCK PELIEHUs, CONOCTaBISATh CBOU
CYXJIEHUS C CYXXACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jinyMe U CXOJCTBO
MO3UIMH, B KOPPEKTHON opMe GOopMyJIMPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

IIPEJCTaBIISITh PE3YJbTAaThl PELICHMS 3aJadyd, JKCIEPUMEHTAa, HCCIENO0BaHUA, NPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BBICTYIUICHUS C YUETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayJIuTOpUH;

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI Ipu
peleHH y4eOHBIX MaTeMaTMYeCKMX 3ajiad, NPUHUMATh IeJIb COBMECTHOM JIeATEeNIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOThl, paclpelensTh BUAbI padoT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3YIbTAT pabOThI, 0000IATh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» ¥ UHBIE); BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTUMHU
YIeHaMU KOMaH]bl, OIIEHMBAaTh KadeCTBO pe3yJibTaTa M KayecTBO CBOEro BKJIaJa B 0OmMIUi
pe3yJbTaT MO KPUTEPUIM, CPOPMYINPOBAHHBIM YUACTHUKAMH B3aMMO/ICHCTBHSL.
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PeryassiTuBHble yHHBepcaJIbHbIe YUeOHbIE 1eCTBUS
Camoopranuzanms:

BBISIBJISITH IPOOJIEMBI JIJ1s1 PEILICHUS B )KU3HEHHBIX M Y4EOHBIX CUTYalUsIX, OPUEHTUPOBATHCS
B Pa3JIMYHBIX MOAXO0AaX MIPUHATHUS PEIICHUM (MHIUBUIyAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PellIeHUs 3a7auu (WK €ro 4acTh), BBIOUPATh
crnoco0 pemeHHst € Y4E€TOM HMEIOLIMXCS PECypCcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM UH(pOpMaLUU.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/IEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpoliecca M pe3yibTara pelIeHUs
MaTeMaTHYECKOM 3a/ja4ui, CAMOMOTHBALIUU U PEQIICKCUH;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEUICHUM 33/1a4d, BHOCUTH
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3ysbTaTa AESITEIbHOCTH IOCTABIEHHOW LENU U YCIOBMSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WJIM HEJJOCTUKEHHUS LEJIU, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BBIpaXaTh SMOIMH MPU H3YYEHUH MATEeMAaTUYECKUX OOBEKTOB U (HaKTOB, [1aBaTh
HMOLIMOHAIBHYIO OLIEHKY PELIEHUs 3aJauu.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0y4enus B 7 kjacce 00y4yaromuncs MOIYYUT CIEAYIOIINE TTPEAMETHBIE pe3yIbTaThI:

Yurtath MHPOpPMALMIO, NPEICTABICHHYI B TaONMLAX, Ha JuUarpaMmax, MpeiCTaBIIsATh

JaHHBIE B BUJE TaOJIMIl, CTPOUTH CTOJIOMKOBBIE (CTOJIOUYATHIE) M KPYTrOBBIE IUArPAMMBI TI0
MaccUBaM 3HAYCHUM.

OnucelBaTh M HHTEPIPETHUPOBATh pEAIbHBIE YHCIOBBIE JaHHbIE, IPEJCTABICHHBIE B
TabJIUIax, Ha AUarpaMmax, rpaukax.

Hcnonp3oBaTh 1711 ONMCAHMUSI JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpEIHEe
apupmMeTHuecKoe, MeuaHa, HauOoJbIllee U HaUMEHbIIIee 3HaUeHuUs, pa3Max, KBapTUIIH.

HmeTh mpencTaBieHHe O JIOTUYECKUX YTBEP)KIIEHUSX U BBICKA3bIBAHUSAX, YMETh CTPOUTH
OTpHIIaHusi, (GOPMYIMPOBATH YCIOBHbBIE YTBEPXKAEHUS NMpPU pEIIEHUM 3a/1a4y, B TOM 4YHCIE M3
JIPYrUX y4eOHBIX KypCOB, UMETh IIPEJICTAaBICHHUE O TEOPEMaX-CBOMCTBAX U TeOpeMax-IpU3HaKax,
0 HEOOXOMMBIX M JOCTATOUHBIX YCIOBHUSX, O METO/E JOKa3aTeIbCTBA OT IPOTUBHOTO.

MMeTp nipeicTaBiIeHHE O CIIy9aiiHOM N3MEHYUBOCTH Ha IPUMEPAX Pe3yJIbTaTOB U3MEPEHUH,
IeH, (U3NYECKUX BEJIMYUH, AHTPOIIOMETPUUYECKHX JAaHHBIX, HMETh MpPEJCTAaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

Hcnonp30BatTh A1 ONMCaHUS JAHHBIX YaCTOThI 3HAYEHU, TPyIIMPOBaTh JaHHBIE, CTPOUTH
TUCTOIPaMMBbI TPYIIITUPOBAHHBIX JaHHbIX.

Hcnonb3oBate rpadsl A pelIeHus 3ajad, UMETh MPEACTaBIEHUE O TEPMHUHAX TEOPUHU
rpadoB: BepinHa, pedpo, 1eMb, UK, TyTh B rpade, UMETh IpecTaBieHne 00 00xoze rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

K koHiy o0ydenus B 8 kjiacce o0yyaromuics MONIy4UT CIEAYIOIINE PeAMETHBIE pe3yIbTaThl:
OnepupoBaThb NOHSTHUSAMU MHOXECTBA, IIOJMHOXECTBA, BBINOJHITH OINEpallu Hajl
MHOXECTBaMHU: OObEIUHEHUE, IIepeceyeHHne, MepeuruciiaTh JJIEMEHTHl  MHOXECTB C
HCIIOJIb30BaHNEM OPTaHW30BAHHOTO Mepedopa U KOMOMHATOPHOIO IIPaBHJIa YMHOKEHHS.
HaxoauTe BepoATHOCTH CIy4alHBIX COOBITUN B CIIy4aifHBIX OIBITAaX, 3Hask BEPOSATHOCTHU
AIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAapPHBIMU
COOBITUSIMH, UMETh MOHATHE O CIy4YaiiHOM BhIOOpE.
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OnuceIBaTh JaHHBIC C MMOMOINBIO CPEIHUX 3HAYCHHH W MEp pacceHBaHMs (IHCIIEPCHS U
CTaH/JapTHOE OTKJIOHEHHE). YMETh CTPOUTHh U HHTEPIPETHPOBATH JAMArpaMMbl pacceUBaHUS,
UMETh MPEJCTABIICHUE O CBSI3M MEXKIY HAOJI0IaeMbIMU BEJTMYMHAMHU.

HmeTs ipeicTaBIeHNE O IEPEBE, O BEPIIUHAX U pEOpax JepeBa, UCIOIb30BaHUH JICPEBLEB
IIPH PEIICHHUH 3a/1a4 B TCOPUH BEPOSTHOCTEH, B PYTHUX YUCOHBIX MATEMAaTHYCCKUX Kypcax | 3a7ad
U3 APYTUX Y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHIATHEM COOBITHS KaK MHOXXECTBA JIEMCHTAPHBIX COOBITHUH CITyYalHOTO
OIIbITA, BBIIIOJHATH OHepaLII/II/I HaIa CO6BITI/I$IMI/I, HNCIIOJIB30BaTh HpH peH_IeHI/II/I 3a1a4 [[I/IaI‘paMMBI
Diiyiepa, YUCIOBYIO MPAMYIO, IPUMEHATH POPMYITY CIOKCHHUS BEPOSTHOCTEH.

[Tonb30BaThCs TPABUIOM YMHOXXEHHUS BEPOSTHOCTEH, WCIONB30BaTh JEPEBO s
NPEJICTaBICHUS CIIyYaliHOTO ONbITa MPU pemeHud 3amad.  OnepupoBaTth  IOHATHEM
HE3aBUCUMOCTH COOBITHH.

K koHIty 00y4enus B 9 kjiacce 00Oy4Jaronuiicst MOTYIHT CICIYIONINE MPEAMETHBIC PE3yIbTaThI:

[Tonp30BaThCsI KOMOMHATOPHBIM MPABUJIOM YMHOKEHHSI, HAXOIUTh YUCIIO MEPECTAHOBOK,
YHCIIO COYETAHU, MOJIb30BATHCS TPEYTOJbHUKOM [lackais mpu pemeHnu 3a1a4d, B TOM YUCJIE HA
BBIYHCIICHHE BEPOSTHOCTEH COOBITHH.

Hcnonb30BaTh MOHATHE TEOMETPUUECKON BEPOSITHOCTH, HAXOIUTh BEPOSITHOCTU COOBITHH B
OTbITaX, CBSA3aHHBIX CO CIy4YailHBIM BBIOOPOM TOYEK U3 IUIOCKOH (UTYpBI, OTpe3Ka, IJIHMHBI
OKPYHOCTH.

HaxonuTh BEpOSTHOCTH COOBITUMA B ONBITAX, CBA3AHHBIX C UCIIBITAHUSIMH J0 JOCTHIKCHHS
IIEPBOTO yCIIeXa, B CEPUAX UCIBITAHUN bepHyium.

HMeTp mpencTaBiieHUe O CIIy4ailHbIX BEJIMYMHAX U ONO3HABATh CIy4YalHbIE BEIMYMHBI B
SBJICHUSX OKPYKAIOILIET0 MUPA, ONIEPUPOBATH MOHITUEM «PACIPEICIICHUE BEPOSITHOCTEN». Y METh
CTPOUTDH pacIpeiesICHUs BEPOSTHOCTEN 3HAUYEHUI CIIyYalHbIX BEJIMYUH B U3YUYEHHBIX ONBITAX.

Haxomute MaremaTuyeckoe OXUJAHWE W AUCIEPCHUIO0 CIIYYalWHOW BEJIWYHHBI 110
pacupeneneHn0, MNPUMEHSITh YHUCIOBbIE XapaKTEPUCTHKU W3YUYEHHBIX pacHpeAesieHud Mnpu
pelLIeHUH 3a/1a4.

NmeTs npencraBieHre 0 3aKOHE CIIyYalHbIX YHCEI KaK O MPOSBIECHUN 3aKOHOMEPHOCTH B
CIIy4yallHOW HW3MEHYMBOCTH, TOHMMATh MaTeMaTH4YECKOe OOOCHOBAHHME OJM30CTH YaCTOTHI U
BEPOATHOCTH cOOBITUS. IMeTh mpejicTaBieHne O POl 3aKOHA OONBIIMX YHCEN B MPHPOJAE U
0o0I1eCTBeE.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KoymyecrBo yacos DuieKTpoHHBbIE (M (PPOBbBIE)
HaumeHnoBaHue pa3iesioB U TeM
Ne ii/m Kourtpoasubie IlpakTuueckne 00pasoBaTebHbIE
NPOrpaMMsbl Bcero
padoThI padoThbI pecypchl
[[bubaunoreka [JOK
! TIpencTaRNeHHE NaHHEX 4 https://m.edsoo.ru/596d814c]
bubmuoreka [JOK
2 OmnucarenbHas CTaTUCTHKA 8 1 https://m.edsoo.ru/596d8 14c
3 CiyualiHasi \3BMEHYUBOCTD 5 1 bubmorexa HOK
y https://m.edsoo.ru/596d814c
bu6mmoreka [IOK
4 Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/596d814c
bubmuoreka [JOK
> Jloruxa 3 https://m.edso00.1ru/596d814c
6 BeposiTHOCTB M YacToTa Clly4aiiHOTO 5 1 bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/596d814c
7 [ToBTOpenue, 06001IeHNE, 5 1 bu6mmoreka [JOK
CHCTEMAaTH3allHs 3HAHHI https://m.edsoo0.ru/596d814c¢
OBIIEE KOJIMYECTBO YACOB I10 34 1 3
I[TPOI'PAMME
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8 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Y —— Beero Kongpo.m,m,le Hp6aKTn'lecKne 0Bpaz0OBaTEIBHBIE
padoThI padoThI pecypesi
but6mmoreka [IOK
! HosToperue kypea 7 knacca 3 https://m.edsoo.ru/032cfeff
bubnunoreka LIOK
2 Mrosxiectsa 4 https://m.edsoo.ru/032cfeff
. bubmuoreka [{OK
3 BeposTHOCTB CiTydaifHOro cOOBITHS 4 1 1 https:/m.cdsoo.ru/032cfeff
4 OmmcarenpHas cTaTucTUKa. PaccenBanme 5 1 bubnuorexa [IOK
TAHHBIX https://m.edsoo.ru/032cfeff
bubnunoreka LIOK
> Baenenue B reopuio rpagos 3 https://m.edsoo.ru/032cfeff
bubmuoreka [IOK
6 Jlornka 2 https://m.edsoo.ru/032cfeff
7 Orneparuy HaJ[ CIIy4aitHBIMHA COOBITUSIMH. 3 bubnuoteka [JOK
CroxeHue BeposITHOCTEN https://m.edsoo.ru/032cfeff
] YcioBHas BEPOATHOCTb, YMHOKEHUE 5 bubnmnorexa [JOK
BEPOSATHOCTEH, HE3aBUCHUMBbIE COOBITHS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, o6odIIEHKE, 5 1 bu6anoreka LIOK
cUCTEMAaTU3aIusA 3HaHUI https://m.edsoo.ru/032cfeff
OBHIEE KOJIMYECTBO YACOB I10 34 3 1
I[TPOT'PAMME
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9 KJIACC

Ne i/

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

[ToBTOpeHue kypca 8 kiacca
DneMeHTbl KOMOMHATOPUKU
I'eomerpuyeckas BEpOSATHOCTh
Hcneiranusa bepnyium

CrnydaifHasi BeTMYMHA

Yucnosbie XapaKTCPHUCTUKHU CHy‘I&ﬁHLIX
BCJIIMYHH

3aKkOoH OOJIBIINX YUCENT

[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoaunuyecTBO 4acosB

Bcero

34

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/8b68c39f
bu6mmoreka [IOK
https://m.eds00.ru/8b68c39f
bubmuoreka [JOK
https://m.edso0.ru/8b68c39f
bu6mmoreka [IOK
https://m.eds00.ru/8b68c39f
bu6mmoreka [IOK
https://m.eds00.ru/8b68c39f
bubmuoreka [JOK
https://m.edso0.ru/8b68c39f
bu6mmoreka [IOK
https://m.eds00.ru/8b68c39f

bu6mmoreka [JOK
https://m.edso00.ru/8b68c39f
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

7 KJACC
Kon .
HDOBEDSIEMOLo IIpoBepsieMble MpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
posep o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHusA
pe3yjabTarta
5 BeposiTHOCTB U cTaThCTHKA

YurtaTh MHPOPMALIUIO, MPEICTABICHHYIO B TaOJMIIAX, HA JUarpamMmax,
5.1 MPEJICTABIISIThH JAHHBIE B BUJIC TAOJIHII, CTPOUTH TUATPAMMBI (CTOJIONKOBEIC
(cronbuarkie) U KPyroBbI€) IO MAaCCUBaM 3HAYCHHUM

OnwucelBaTh | HHTCPIIPCTHPOBATL  PCAJIBHBIC  YHCJIOBBIC JaHHBLIC,

52
IIpeJICTaBICHHbIE B Ta0IMIIAX, HA Juarpammax, rpagukax

Hcnonb30Bath [UIsl ONMCAHUS JAHHBIX CTaTUCTUYECKHE XaPAKTEPUCTUKHU:
53 cpeaHee apupMeTHueckoe, MeauaHa, HauOoJbllee M HaUMEHbLIee

3HAYEHMs], pa3max

HMMers npencraBiaeHue O CiIyd4alHOW M3MEHYMBOCTH HAa MPUMEpax IEH,
54 ¢u3n4ecKux  BEIMYUH,  AHTPOIIOMETPUYECKUX  JIaHHBIX,  HMMETh

IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH

8 KJIACC
Kon .
IDOBEDSIEMOro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
posep o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHusA
pe3yJbTara
5 BeposTHOCTE U cTaThuCcTHKA

W3Bnekats u nmpeoOpa3oBbIBaTh MHPOPMAIINIO, TIPECTABICHHYIO B BHUJIE
5.1 Ta0nuI, auarpamm, rpaduKoB, MPEACTABISATH JaHHBIE B BHUAC TaOJHII,

Jquarpamm, rpaukoB

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MMOKA3aTENe: CPpeaHNX
5.2 3HaYeHUN W Mep pacceumBaHus (pa3Max, IUCHEepCUss M CTaHAapTHOE

OTKJIOHCHHE)

HaxoauTpe 4aCTOTHI YHCIOBBIX 3HAYEHUN U YaCTOTHI CO6BITPII>1, B TOM 4YHCJIC

53 . .
0 pe3yJibTaTaM U3MEPEHUI 1 HaOJI0IeHUI

Haxoguth BeposATHOCTH Cily4dallHBIX COOBITUH B  ONbITaX, 3Had
54 BEPOSITHOCTH DJIEMEHTAapHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU

Hcnonb30Bate rpadguueckue MOIENN: JEPEBO CIIy4alfHOIO SKCIIEPUMEHTA,

5.5 .
JuarpamMmsl Diiiepa, yuciaoBasi npsmas

OHGpHpOBaTI) INOHATHUAMU. MHOXECTBO, IOIAMHOXKCCTBO, BBIIIOJIHATH
5.6 onepanv HaZl MHOXCCTBAMU: O6’BCI[I/IHCHI/IC, NnepeceYCHUEC, JOIMOJIHCHUC,
NEPCUUCIIATE JIEMCHTBI MHOXKCCTB, IPUMCHATH CBOMCTBA MHOYKECTB
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Hcnonbk3oBath rpaduyeckoe MpeIcTaBICHHEe MHOKECTB U CBS3EH MEKIY
5.7 HHUMHU ]ISl ONTMCAHUS MPOLECCOB M SBJICHUM, B TOM YHUCJIE MPU PEIICHUHN
3a/1a4 U3 Ipyrux y4eOHBIX IPEAMETOB U KypCOB

9 KJIACC
Kon .
IDOBEDSIEMOI0 IIpoBepsieMble MpeMeTHbIE Pe3YJbTATHI 0CBOEHHUSI OCHOBHOI
posep o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'O 0011Iero 00pa30BaHUA
pe3yabTarta
5 BeposiTHOCTB U cTaTHCTHKA

W3Bnekatb M mpeoOpa3oBbIBaTh HH(OpPMAILNIO, MPEICTABICHHYIO B
5.1 pa3MYHBIX HMCTOYHMKAX B BHJAE TaOlUWIl, AWarpamMM, TrpaguKoB,
MIPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, Uarpamm, rpagukon

Pemartr 3amaum OpraHn30BaHHbIM nepe6op0M BApUAHTOB, a4 TaK¥XC C

32 HUCIIOJIB30BaHHUEM KOM6I/IHaT0pHI>IX IMpaBuJ U MCTOOOB

513 Hcmonp30BaTh OnHcaTeIbHBIC XAPAKTCPUCTHUKU OJId MAaCCHUBOB YHCJIIOBBIX
JaHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHUSA U MEPBI paCCCUBAHUA

54 HaXOIII/ITI) YaCTOTHI 3HAYECHUN U YaCTOTHI CO6I)ITI/I$I, B TOM YHCJIC ITOJIB3YCh

pe3ylibTaTaMu NPOBEAEHHBIX U3MEPEHUI 1 HaOII0IeHU ]

Haxoautb BeposTHOCTH CITy4allHBIX COOBITHII B U3yUEHHBIX OMbITaX, B TOM
5.5 YHUCJIE B OMbBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B
CepUX MCIBITAHUM JI0 TIEPBOTO yCIeXa, B CEpUIX UCIBITAaHUH bepHyn

HNmets npeacCTaBJICHUC O cnyqaﬁHoﬁ BCIIMYHUHEC U O PpacCclHpCaAciIiCHUU

5.6 .
BEPOSITHOCTEH

HNmets MNpeaACTaBJICHUEC O 3aKOHC OOJIBIIINX YHCET KakK O IMPOABJICHUU
5.7 3aKOHOMEPHOCTHU B CIy4aiHOI M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX
YHCell B IPUPOJIE U 00IIeCTBE
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienre AaHHBIX B BHUAE TaOdMIl, AUarpamMm, rpadukoB. 3aroJHEHHE
51 TAaONUI, YTCHHE M TIOCTPOCHHE uarpamMm (CTOJIOHMKOBBIX (CTONOYATHIX) H

KpyroBbIx). UreHue rpadukoB pealbHbIX Impoieccos. M3Bneuenne nudopmanmuu
W3 Uarpamm | Ta0JIUIl, UCTIOJIh30BAHUE M UHTEPIIPETALIHS TAHHBIX

OmnwucarenpHas CTaTHCTHKA: cpenHee apu(METHUEcKoe, MeIHaHa, pa3Max,
5.2 HauOoJiplllee M HauMEHbllee 3HaueHus HaOopa YMCIOBBIX AAaHHBIX. [Ipumepsl

CIIy4aiiHOM U3MEHYUBOCTH

CayvaiiHplii SKCHEpUMEHT (OMBIT) M Cly4aiiHoe coObiTHe. BeposTHOCTh H
53 yacTtora. Poiib ManoBEepOSATHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITHH B
pupoe u B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUM BEPOSITHOCTEN
I'pad, Bepmmna, pedpo. Crenens BepmmHbL. Yncino pédep U cymMMapHas CTCTICHb
BepmnH. [Ipeacrasienue o cesisHocTH rpada. Lenn un nukiel. [lytu B rpadax.

>4 O6xon rpada (sitnepoB myTh). [IpeacraBienue o0 OopueHTUPOBAHHOM rpade.
Pemenwue 3ama4 ¢ momonipio rpadoB
8 KUIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BepositHOCTh M cTaTucTHKa
5.1 [IpencraBienue qaHHBIX B BUAE TaOIUIl, AUarpaMM, TpaduKoB
59 MHOXECTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu  Haj
' MHOXECTBAMU: 00bEIMHEHHE, TIepeceUeHne, JOTMOTHECHUE
53 CgoiicTBa omepaluii HaJl MHOXKECTBaAMU: MEPEMECTUTEIILHOE, COYETaTeNIbHOE,
pacnpenenuTeabHOe, BKIFOUECHUS
54 Hcnons3zoBanue rpaq)nqecxor(z MPEJICTABICHUS] MHOXECTB JJIsi ONMUCAHUS
peanbHBIX MPOIIECCOB U SBJICHHM, MPY PEIICHUH 3a/1a4.
55 N3mepenue paccenBaHus NaHHBIX. Jlucmepcuss W CTaHAAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HAOOpOB. [[narpamma paccenBaHus
DOneMeHTapHble  COOBITHS  ciy4daiiHoro ombiTa. ChydaiiHble  COOBITHSI.
56 BepositHoct  coObITHL. ONBITEI C  PaBHOBO3MOXKHBIMHU — 3JIEMEHTAPHBIMH

coObiTussMH. CrydaiiHplii  BbIOOp. CBsI3p  MEXIy MallOBEPOSTHBIMH U
MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSMU B IPUPOJIE, OOIIIECTBE U HAYyKE
HepeBo. CBoiCTBa 1€pEBBEB: EAMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSYEH

5.7 BEPIIMHBI, CBS3b MEXKJIy YHCIOM BepIIMH M 4yucioMm pédep. IlpaBuio
yMHOXeHUs. Penenue 3a1a4 ¢ noMoIsio rpagos

[IpotuBomnonoxusle  coObiTus. Juarpamma Oiinepa. OObenuHeHHe U

5.8 nepeceueHne coObiTuii. HecoBmectHpie coObiTusi. dopmyna  cloKeHUs
BEPOATHOCTEMN
59 YcnoBHas BeposaTHOCTb. [IpaBuino ymHoxeHus. HezaBucumbie coOBITHS
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IIpencraBieHue 3KCiepuMEHTa B BUJIE JiepeBa. Perienne 3a1au Ha HaXOXACHHUE

5.10 BEPOATHOCTEN C TOMOIIBIO JIepeBa CIyYaHOrO SKCIEPUMEHTA, gUarpamm
Ditnepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienue NaHHBIX B BUAE TaOJHUL, AUarpamm, rpaukoB, MHTEpIpETALUs
5.1 NaHHBIX. YUTEHHWE M TOCTPOCHWE TaONHWIl, JAMarpaMM, TrpaduKoOB IO peaTbHBIM
JAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueraHusi ¥ YUCIIO COUYECTAaHUM
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ay ¢ HCoib30BaHUEM KOMOMHATOPUKHU
55 I'eomerpuueckast BeposATHOCTh. CiydallHBIH BBIOOP TOYKH U3 (UTYpBHIHA
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPY>KHOCTHU
5.6 Ucnbitanue. Ycnex u Heyaada. Cepus UCTIBITAHUN 710 TIEPBOTO ycnexa
57 Cepust ucneitanuii bepHymiu. BeposiTHOCTH COOBITUH B CEpUM HCHBITAHUN
bepnynu
5.8 CrydaifHasi BeJIMYMHA U pacIpe/iesieHue BEpOSTHOCTEHN
59 Maremarnueckoe oxxujianue u aucnepeus. [[pumepsl MaTeMaTuueckoro OxXuAaHus
KaK TEOPETUYECKOT0 CPEIHETO 3HAUCHUSI BEJIMUMHBI
510 MaTeMaTI/I‘-IeCKOGUO)KI/IIIaHI/Ie U JUCIIEPCHS CIIyYaHOW BEJIMYMHBICYUCIIO YCIIEXOB B
cepuu ucnblTanuii bepuysmim»
511 [TonsTre 0 3aKoHE 6ONBIINX YHcel. M3MepeHne BeposSTHOCTEH ¢ TOMOIIBIO YaCTOT.
’ Ponb u 3Hauenune 3akoHa OONBIIMX YUCEN B MPUPOJIEC U 00IIIECTBE
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ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pPe3yJbTATAM O0CBOCHUS
NPOBEPsIeMOr0  OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEr0
TpedoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUAMHU: MHOXECTBO, IOJMHOXKECTBO,
orepanuu HaJl MHOKECTBAMH; YMEHHE OIEPUPOBATH MOHITHIMH: Tpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PEUICHUH 33]1a4; YMEHHE
UCTOJIb30BaTh TpaUuecKoe MPEACTABICHUE MHOXECTB JUISI ONUCAHUS
pealIbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX YUSOHBIX
IIPEIMETOB

YMeHue onepupoBaTh IOHATHUAMM: OIPEIEICHUE, aKCMOMa, TeopeMma,
JI0Ka3aTeNbCTBO; YMEHME  paclo3HaBaTb MCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUS, IIPUBOAWTH IPUMEPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAaHU U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue OInepupoBarh IOHATUSAMU: HATypaJlbHOE YHUCIO, IIPOCTOE U
COCTaBHOC YUCJI0, ACTIUMOCTDb HATypaJIbHbIX YU CCII, IPU3HAKHU JCJIMMOCTH,
1eJI0e YUCI0, MOAYJIb YKciia, OOBIKHOBEHHAs IpO0b U AecITUYHAs ApoOb,
CTaHJIAPTHBIA BUJI YHUCIIA, PALIMOHAIBHOE YUCIIO, MPPALMOHAIILHOE YHCIIO,
apuMeTHUecKUil KBaJIpaTHBII KOPEHb, YMEHHE BBHIMOIHATH IEHCTBUS C
qucjaMy, CpaBHUBATb W YIIOPAAOYMBATH 4YHCJIA, PCACTABIATL YHCIa Ha
KOOPJIMHATHOW IPSIMOM, OKPYIJIATh YMCIA; YMEHHUE JI€JaTh NPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCICHUI

YMeHue ornepupoBaTh IMOHATUSAMU: CTENEHb C IEJIBIM I10Ka3aTeleM,
apudMeTHUeCKuil KBaJapaTHBIH KOPEHb, MHOIOWIEH, aireOpanyeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJIblie

4 eIMHUIIbl; YMEHHUE BBIIOJIHATH pacu€rsl Mo ¢opMmyiaM, mpeodpa3oBaHus
LENbIX, IPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUH C KOPHSIMH,
pa3I0KEHUE MHOTOWIEHA HA MHOYKUTENH, B TOM UHCJIE C UCIOIb30BAHUEM
(bopMyJ1 pa3HOCTH KBaJpaToB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMHU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IMIEPEMEHHOM;
yMEHHE pellaTh JUHEWHble U KBaJpaTHBIE ypaBHEHHUSA, IPOOHO-
pallMOHAIIBHBIE YPABHEHHUS C OJHOM TEPEMEHHOM, CHUCTEMBI JIBYX
5 JIMHEVHBIX YpPAaBHEHWM, JIMHEWHBIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJpaTHbBIE U APOOHO-pAIlMOHAIbHBIC HEPABEHCTBA C OJTHOM IMePEMEHHOM,
B TOM YHCJIE IIPU PEUIEHUHU 3a/1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/71a4; YMEHUE HCMOJIb30BATh KOOPAUHATHYIO MPSIMYI0 U KOOPJIUHATHYIO
TUIOCKOCTH JIJIs1 1300pakeHUs pelIeHU ypaBHEHHI, HEPABEHCTB U CHCTEM

YMeHue ornepupoBaTh MOHATHAMU: (YHKUIMA, Tpaduk (QyHKIUH, HyIH
GYHKIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMs, HauOoJsblllee M HAaWMEHbIEE 3HAYEHUS (DYHKIUH;, yMEHHe
6 ONEpPUPOBATh MOHATHAMU: TMpsAMas ITPONOPIUOHAIBHOCTh, JIMHEHHAs
byHKUMsA, KBagpaTuyHas (QyHKIUSA, oOpaTHas MPONOPLUOHATBHOCTb,
napaboiia, runep0osa; yMeHue CTpouTh rpa@uku pyHKINN, UCTIONB30BaTh
rpaduKy 7Sl ONpENETCHUs] CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
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peleHns 3a/a4 U3 APYTUX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yMEHHE BbIpakaTh GOpMyIIaMU 3aBUCUMOCTH MEXKIY BETMUUHAMU

Ymenue OIepupOBaThH MOHSITUSMU: MOCJIEZI0BATEIbHOCTb,
apudmMeTHuecKas U TeOMEeTpUIecKasi MPOTPECCHH;, YMEHUE HCIIOIb30BATh

7 CBOIiCTBa mocneaoBaTeabHOCTEN, (POPMYIIBI CYMMBI U OOILIErO YjieHa MpH
peleHny 3a7ad, B TOM YHUCIIe 3a7ad U3 JAPYTruX y4eOHBIX MPEAMETOB H
peaTbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ HAa MPOLEHTHI, A0JIH
¥ 4acTH, ABIDKEHHE, paboTy, IIEHy TOBAPOB M CTOUMOCTH MOKYIIOK U yCIIYT,
HAQJIOTH, 33Jayd M3 OOJIACTH YIPABICHMUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); YMEHHE COCTABIISATH BHIPAXKCHNUS, YpaBHEHHsI, HEPABEHCTBA U
CHUCTEMBI 110 YCJIIOBMIO 3aJa4M, HMCCIIEI0OBAThb IIOJy4YEHHOE pELIEHUE U
OLICHUBATh MPABJIONIO0OHOCTH MOTYUYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAMH: (PUTYpPa, TOUKA, OTPE30K, IpsIMasi, JIyd,
JOMaHasi, YroJ, MHOTOYTOJIEHUK, TPEYTOJIbHHK, PaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMI  TPEYTOJILHUKH,  TPSMOYTOJBHBIA  TPEYTOJIbHUK,
MeIuaHa, OHMCCEKTpHCa ¥ BBICOTAa TPEYTOJbHHKA, YETHIPEXYTONbHUK,

9 napajjieiorpaMM, — poM0O,  NPSMOYTOJIBHUK,  KBajpaT,  Tpamelus;
OKPYXXHOCTb, KpYT, KacaTelbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemiath 3a1a4u, B TOM YUCJIE U3 TOBCETHEBHOMN KHU3HH,
Ha HAaXOXJCHHWE I'€OMETPUYECKUX BEIMYMH C IMPUMEHEHHEM H3y4YCHHBIX
CBOWCTB Quryp u pakToB

VYMeHue onepupoBaTh IOHATHUSMHU: paBEHCTBO (Uryp, pPaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX, YIOJ
MEXJY HNpSAMbIMH, NEPHEHIUKYJSAP, HAKIOHHAsA, NPOEKUMs, Mojodue
10 ¢uryp, nogoOHbIE TPEYrOJIbHUKH, CUMMETPUSI OTHOCHUTEIbHO TOYKU U
OpsSMOM; yMEHHE paclo3HaBaTb pPAaBEHCTBO, CUMMETPUI0 M TOA00HE
¢uryp, napajsuieaIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMbIX B OKPY>KaIOILIEM
MUpe
VYMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YroJl (BeJIWYMHA
yTIj1a, CAHYC U KOCUHYC yTJIa TPEYToJIbHUKA), IUIOIIa/lb; YMEHUE OIIEHUBATh
pasMepsl NpPEIMETOB M OOBEKTOB B OKpY)KAIOLUIEM MHpE; YMEHHe
IPUMEHSTH (POPMYJIbI IEPUMETPA U IUIOMIAIN MHOTOYTOJIbHUKOB, JJIMHBI
11 OKpY)KHOCTH ¥  IUIOIIagd  Kpyra, oObemMa  MpsSMOYTOJBHOTO
napajulefienunena;  yMEHWe  IPUMEHATh  IPHU3HAKW  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyTOJIbHUKA, TEOpEMY
[Tugaropa, TpUroHOMETPUYECKUE COOTHOLIEHUS JJIl BBIYMCIEHUS JUIMH,
PacCTOSHUH, IO

YMmeHue u3o0pakaTb IUIOCKME  (urypsl ¥ MX  KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIIMCaHHIO

12

YMmeHne ONEpHUPOBATH MMOHATHAMU: NIPAMOYTOJIbHASA CUCTEMA KOOPAWHAT,
KOOpJMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEECHUE BEKTOPA Ha

13 YUCJIO, CKAJSIPHOE IIPOM3BEJIECHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIs IPEJICTABICHUSI IaHHBIX U PELIEHUS 3a/a4, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaibHON KU3HU

YMmenne OIICpHUPOBATE NOHATHAMMU: CTOJIOMKOBEIE U KpPYTOBEIC JHarpaMMmablI,

14
T8.6J'II/ILU>I, Cpe€aHee apI/I(l)MCTI/I‘leCKOC, MEauaHa, HauOobIIeE U
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HAaUMEHbIIIee 3HAYCHUS, pa3Max YUCIOBOTO HAaOOpa; YMEHHE W3BIICKATH,
MHTEPIPETUPOBATh U IPE0OPa30OBbIBaTh HH(POPMALINIO, TPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPaKaIOIy 0 CBOMCTBA U XapaKTEPUCTUKH
peallbHbIX MPOLIECCOB M SBIICHUH; YMEHHUE PACIO3HABATh W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLEM MUPE

YMeHue onepupoBaTh IOHATUSAMU: CIIy4alHbIM ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4aifHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHUE
HAaXOAUTb  BEPOATHOCTH  CIIy4aHbIX COOBITUH B  ONBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSMU; YMEHUE PEIIaTh 3a/1a4H

15 METOJIOM OpraHM30BaHHOrO Iepedopa U C HCIOJIB30BAHMEM IIpaBUIIa
YMHOXXEHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTH PEAIbHBIX COOBITHH M
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpY’KarollleM MHpPE M B KU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MACCOBBIX SIBJICHUSX

YMeHnue BIOUpaTh NOAXOAAIMINN N3YUEHHbIN METO1 U1 PELLEHUS 3a1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HHM, PacCIO3HABATh IPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,

16
OMIMCBHIBATh OTACIIBHBIC BBIOAIOIMUECCA PE3YJIIbTAThI, IIOJYYCHHBIC B XOJIC
Pa3BUTHA MAaTECMAaTUKHN KaK HAYKHU, IPUBOAWUTD IIPUMEPLI MAaTEMATUICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBCHHOM U BCCMHpHOﬁ HUCTOpHUHU
[okymeHT co3aaH B anekTpoHHow copme. Ne 120 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X. B I/IEKTPOHHbBINA
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna 1 BBIYMCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHBIC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIEC MEPUOINIECCKHE
’ npodu
1.3 PanmonanbHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1 4 JlefictBuTenpHble 4ucha. ApuPMETHYECKHE ONEpaluud C JICHCTBUTECIBHBIMU
quclIaMu
15 [Tpubnuxéunsle BHIMMCICHWA, MPABMIA OKPYIICHUS, NPUKUAKA M OLEHKA
pe3yJsibTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbIe BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM MnokaszareneM. CTENeHb C palUOHAJIbHBIM IOKA3aTEJIEM.
CBoiicTBa creneHu
2.3 MHorouneHsl

2.4 Anrebpandeckas 1po0b
Apudmernueckuii KOpeHb HaTypallbHOW cTeneHH. J[eiicTBus ¢ apupMeTHIECKUMH

2.5 KOPHSIMU HAaTypaJbHOU CTENEHU
3 VYpaBHEHMSI U HEPABEHCTBA
31 Lensie n NpoOHO-pallMOHATbHbIE ypaBHEHHUA. CHCTEMBl M COBOKYIHOCTH
ypaBHEHU
39 Lensie u apoOHO-panmMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
33 Pemnrenue TekcTOBBIX 3a7a4
4 YucnoBble OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyna cI0KHBIX IPOILEHTOB
5 OyHKINH
OyHK1M, criocoOb! 3a1anus QyHkuuu. I'padux pynkunn. O0nacTp onpeaeneHus u
51 MHOkecTBO 3HaueHu# pyHkimu. Hynu Gynkiun. [IpomMexyTKn 3HaKOMOCTOSIHCTBA.
o [TpomMexxyTK MOHOTOHHOCTH (YHKIMUA. MakCUMyMbl U MHUHUMYMBI (YyHKIIUH.
HauOonbiiee n HaumeHblee 3Ha4eHUE GYHKIMU Ha TPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOI U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl u uX cBoiicTBa
7.2 TpeyronsHuk
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudeCcKuX BEIUUYUH
[okymeHT co3aaH B anekTpoHHow copme. Ne 120 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X. B I/IEKTPOHHbBINA
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7.6

8.1
8.2
8.3
8.4
8.5

BekTopsl Ha IIII0CKOCTH
BeposiTHOCTB 1 cTaTUCTHKA
OrnucarenbHas CTaTUCTUKA
BepositHOCTB
Komb6unaropuka
MHoxecTBa

I'padmr

[okymeHT co3aaH B anekTpoHHow copme. Ne 120 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X.
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

1.Marematuka. BeposTHOCTB U CTaTHCTHKA: 7-9-€ Kilacchl: 6a30BbI YPOBEHB: YYCOHHK: B 2
qacTax, 7-9 knaccel / Beicoukuit U.P., Slmenko U.B.; mox pen. Amenko U.B., Axunonaproe
obmiectBo «M3narensctBo «lIpocBemmenue»

2. MaremaTuka. BeposTHOCTB M cTaTucTHKA: 7-9-€ KilacChl: yriyOIeHHbIH YPOBEHb:
y4eOHHK: B 2 "acTsx, 7-9 knaccel / Beicoukuit W.P., Smenko U.B.; mox pen. Amenko U.B.,
Axuunonapnoe obmectBo «M3narensctBo «Ilpocsenienne»

[okymeHT co3aaH B anekTpoHHow copme. Ne 120 ot 17.11.2025. UcnonHutens: MNaHuesa O.X. B SINNEKTPOHHbIA
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Jluct cornacoBaHus k gokymeHTy Ne 120 o1 17.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBaHne nHnyumnposaHo: 17.11.2025 09:59

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 laHvesa [.X. 17.11.2025 - 10:00

[okymeHT cosnaH B anekTpoHHow copme. Ne 120 ot 17.11.2025. Ucnonnutens: MaHnesa O.X. N IIEKTPOHHbIA
CrpaHuua 22 u3 22. CtpaHuua cosgada: 17.11.2025 10:00 =¥ TATAPCTAH



