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Pa6ouasi nporpamma yuedHoro kypca «BeposiTHOCTh M CTATHCTHKA» Il /—9-X KJIacCOB

IHosscHuTEABbHAA 3AIIMCKA

Pabouast mporpamma yueOHOro Kypca «BeposiTHOCTh M CTATHCTHKA» HAa YPOBEHb OCHOBHOTO
obmiero oopaszoBanus i ooyqaromuxcsi 7—9-x kiaccoB MOY «JlonyxuHckuit
00pa3oBaTeNbHbII IEHTP» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(denepaabHOro TOCyIapCTBEHHOT0 00Pa30BaTEIBHOTO CTaHIapPTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

o mpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUH (eaepaibHOR
00pa30oBaTeNIbHON MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBICHHS 00Pa30BaTEIBHON NEATEILHOCTH 110 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAYaIBHOTO 00IIEr0, OCHOBHOTO OOIIEro M CPEeTHEro 00IIero o0pa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIUTAHMS U O0YYEHUs, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urneHnueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUEHHUIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEP)KJIECHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHoro Bpaya ot 28.01.2021 Ne
2;

e KOHIEMIMHU Pa3BUTUS MAaTEMaTHUECKOTO 00pa30BaHus, YTBEP)KICHHON
pacniopspxerneM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro 00pa3oBaHMsl, yTBEPKICHHOTO IPUKa30M
MOY «Jlommyxunckuit oopazoBarenbHblil meHTp» oT 31.08.2023 Ne 113 «O06
YTBEP)KJIEHUHM OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
00pa3zoBaHUsY;

e (enepanbHOil paboueil mporpammsl yueOHOTo Kypca «BeposTHOCTh M CTaTHCTUKAY,
KOTOPBII BXOJIUT B COCTaB y4eOHOTO npeamera «MaTteMaTHKa.

Pabouas nporpamma opreHTHpOBaHa Ha LI€€BbIE IPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocnutanus MOY
«JlomyxuHCcKkuit 00pa3oBaTeNbHBIN IIEHTPY.

B coBpemeHHOM 1IIU(PPOBOM MHpE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb KaK C TOUKH 3pEHUs MPaKTHUECKUX NPUIIOKEHUH, TaK U UX POJIH B 00pa30oBaHuH,
HE00X0AMMOM Kax10My 4enoBeKy. Bo3pacraeT uucio npogeccuii, npu oBiIajieHUH
KOTOpBIMH TpeOyeTcst Xxopolasi 6a30Bast TOATOTOBKA B 00J1aCTH BEPOSITHOCTU U CTaTUCTUKH,
TaKasi MOAr0TOBKA BaykKHA JJIsl MPOJOHKEHUsI 00pa30BaHus U ISl YCHEIIHON
npoecCHOHATbHON Kapbephl.



Kaxxpiii yenoBek MOCTOSTHHO MPUHUMAET PEIeHUs] HA OCHOBE UMEIOIUXCS Y HETO JTAHHBIX.
A 1111 000CHOBAaHHOTO IPUHSATHUS PEIICHUS B YCIOBUSIX HEAOCTATKA WK N30BITKA
nH(popMaLuy HE0OXOJUMO B TOM YHCIIE XOPOUIO C(hOPMUPOBAHHOE BEPOSTHOCTHOE U
CTATUCTUYECKOE MBIIJICHUE.

VIMeHHO MOATOMY OCTpPO BCTala HEOOXOAUMOCTh COPMHUPOBATH y O0YUAIOIIUXCSI
(GYHKIIMOHATIBHYIO TPAMOTHOCTD, BKIIIOUYAIONIYIO B ce0s1 B Ka4yeCTBE HEOThEMIIEMOM
COCTABIISIFOLICH YMEHUE BOCHIPUHUMATh U KPUTUYECKU aHATU3UPOBATh HH(OPMAIIHIO,
MIPEJICTABICHHYIO B Pa3IMUHbIX (hOpMax, IOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHX
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOANUTH IPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMH IPUHLIMIIAMH cOOpa, aHAIN3a U IIPEICTABICHUS
JTAHHBIX U3 Pa3IMYHBIX chep KU3HU 00IIecTBa U rocy1apcTBa MpUoOIIaeT 00yJaromuxcs K
00111eCTBEHHBIM HHTepecaM. M3yueHre ocHOB KOMOMHATOPUKY PAa3BUBAET HABBIKU
OpraHu3ayu rnepedopa u MoAcYeTa Yuciaa BAPUAHTOB, B TOM YHCIIE B IPUKJIAIHBIX 3a/1a4ax.
3HaKOMCTBO C OCHOBaMM TE€OpHH rpa)oB co37aeT MaTeMaTHUECKU pyHIaMEeHT JUis
(dbopMHpOBaHUS KOMIIETEHIMHA B 001acTH HH(GOPMATUKH U IIUPPOBBIX TexHOoJOoTHH. [Tpn
M3YyYEHHUH CTAaTUCTUKU M BEPOSATHOCTH 000TaIal0TCsl MPEACTABICHUs 00yJaroIuXxcs o
COBPEMEHHOW KapTHHE MHpa U METOAAX €ro UCCIIeA0BaHMs, (HOpMUpPYETCs HOHUMAHHUE POJIU
CTaTUCTUKH KaK MCTOYHHMKA COLIMAJIbHO 3HAUMMON MH(POPMALIUHU U 3aKJIJABIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIILIJICHUS.

B cooTBeTcTBHY C TaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca
«BeposATHOCTB M CTaTHCTUKA» OCHOBHOI'O OOIIIEro 00pa30BaHMsl BbIIEICHBI CIEIYIOLIUE
coJiepKaTesIbHO-MeToAnuecKkne TUHUM: «lIpencTaBienne qaHHBIX U ONUcaTeIbHas
CTaTUCTHKA», «BeposTHOCTBY, «DJIeMeHThl KOMOUHATOPUKWY, «BBeeHue B TEOpUIO
rpadoB».

Conepxanne nuHuM «lIpencrasieHne JaHHBIX U ONKMCATEIbHAS CTATUCTUKA» CIIYKUT
OCHOBO1 JI1s1 pOPMUPOBAHUSI HABBIKOB padOThI ¢ HH(OpMaLUE: OT YTEHUS U
MHTEepHpeTaluy HHPOPMaLIMH, IPEeICTaBICHHON B Ta0IuIax, Ha AUarpaMmax u rpadukax, 1o
cOopa, mpeJICTaBICHNS U aHAJIN3a JIaHHBIX C UCIIOJIb30BAaHUEM CTaTUCTHUECKUX
XapaKTepUCTHK CPeIHUX U paccenBaHus. Pabortas ¢ JaHHBIMM, 00yJaroIuecs y4arcs
CUUTBHIBATh U UHTEPIPETUPOBATH JAHHBIE, BHIABUTATh, ApTYMEHTUPOBATh U KPUTHKOBATh
IIPOCTENIIINE TUIIOTE3b], Pa3MBIIUIATh HaJl (PAKTOpaMH, BBI3bIBAIOIIUMH U3MEHYUBOCTb, U
OLICHMBATh UX BJIMSHHE HA pacCMaTpUBAEMbI€ BEIMYMHBI U TPOIECCHI.

HNHTYyNTHBHOE NIPENCTABIIEHHE O CIIy4YallHOM M3MEHYNBOCTH, UCCIIETOBAHNE
3aKOHOMEPHOCTEN U TEHACHIUN CTAHOBUTCSA MOTUBUPYIOIIEH OCHOBOM MJI U3y4EHUs TEOPUU
BEpPOSATHOCTEN. boJblioe 3HaYeHNEe UMEIOT NMPAKTUYECKUE 3aJJaHusl, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsITHE BEpOSITHOCTH BBOJUTCS KaK Mepa MPaBIOMOA00us CiiydailHOTO coObITUs. [1pu
M3y4eHUHN y9eOHOTO Kypca 00yJaroIIrecs 3HaKOMSTCS C IPOCTEUIITUMU METOIaMH
BBIYHCIICHHS BEPOSTHOCTEH B CIIy9aliHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMHU
OJICEMCHTApPHBIMU UCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMHU, IMO3BOJJIAIOIMIMMHA CTABUTh U PCIIATH
0oJee cloXKHBIC 3aa4n. B yueOHBIN Kypc BXOAST HadallbHbIE MIPEACTABICHUS O CITYJaHBIX
BCIIMYHMHAX U UX YHUCIOBBIX XapaKTCPUCTUKAX.



B pamkax yueOHOro Kypca OCyIIecTBISETCS] 3HAKOMCTBO 00Y4YarOIIUXCsl C MHOKECTBAMU U
OCHOBHBIMHU OIE€paIUsIMU HaJl MHOKECTBAMH, PACCMAaTPUBAIOTCS IPUMEPHI IPUMEHEHHUS 1151
pelIeHrs 3a/1ay, a TaK)Ke UCIIOJIb30BAHUS B IPYTMX MAaTEMaTHUECKUX Kypcax U yueOHBIX
npeameTax.

B 7-9-x kmaccax usy4aercst yaeOHbIN Kypc «BeposTHOCT U CTATUCTHKA, B KOTOPBIA BXOAST
paznensl. «lIpencraBneHue TaHHBIX U ONUCATENIbHAS CTATUCTHKAY, «BeposTHOCTDY,
«OneMeHThl KOMOMHATOPHUKHY, «BBezieHrne B Teopuio rpadoBy.

Ha u3zyuenue ydge6HOTO Kypca «BeposaTHOCTh 1 cTaTucTukay orBoautcs 102 vaca: B 7-m
kiacce — 34 gaca (1 gac B Hexemo), B 8-M kinacce — 34 gaca (1 gac B Hezento), B 9-M Kjacce —
34 gaca (1 gyac B HeaEITIO).

Jliia peanuzanuy mporpaMMbl UCIIONIB3YIOTCS YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3alii UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAILIUI0 00pa30BaTEIbHBIX MPOTPAMM
HAYaJIbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpEeIHEro 00IIero 00pa3oBaHus OpraHU3aUsIMHU,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO IEATEIBPHOCTE, IMPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremartuka. BepoaTHOCTb U cTaTUCTHKA: /—9-€ Kiacchl: 6a30BbIi YPOBEHbD!
yueOHUK: B 2 yacTsx, /-9 kmaccel/ Beicoukwuii U.P., Slmenko U.B.; mox pe.
Smenko U.B., Akunonepnoe o6miectBo «M3narenscto "[Ipocsemienne’;

o <,.>.

DneKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIB30BAHUIO MPU peaTn3aluu
HMMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

BepositHocTh u cTatuctuka, 7 kinacc, ®I'AOY IO «Axkanemus MuHIpoCBeeHUs
Poccuny;,

BepositHOCTh ¥ cTaTtucTHKa, 8 kiace, DI'AOY IO «Axkamemuss MUHIPOCBEIICHUS
Poccuny,

BepositHocTh u cTatuctuka, 7 knace, ®I'AOY IO «Axanemus MuHIpocBeieHus
Poccuny,

o < . >

Coaep:kanue yueOHOro npeamMera

/-7 KJIACC

[IpeacraBneHne TaHHBIX B BUAE TaOJUII, AMAarpaMM, rpaKoB. 3aroHeHne TaOJIHIl, YTCHHUE
U MOCTpOeHUE TruarpamMm (CTOJOMKOBBIX (CTOI0YATHIX) M KPYroBbIX). UTeHre rpadukos
peanbHBIX MpolieccoB. M3BneueHne nHGopManuy U3 quarpaMM 1 TaOJnI, UCTIONB30BAHUE U
HHTEpIIpETAIUs TaHHbIX.

OmnwucarenbHas CTaTUCTUKA. CpefHee apupMeTUIeCcKoe, MeIMaHa, pa3Max, HauOoJsbIIee 1
HauMeHbllIee 3HauYeHus1 Habopa YHCIOBBIX JaHHbIX. [IpuMeps! cinydailHOH H3MEHYMBOCTH.



CayJaiinslii SKcriepuMeHT (OIBIT) U ClTydaitHoe coObITHE. BeposiTHOCTh 1 yacToTa. Poib
MaJIOBEPOSITHBIX U MPAKTHYECKH JIOCTOBEPHBIX COOBITHUI B MPUPO/IE U B oO1IecTBe. MoHeTa u
urpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. CreneHp BepmmHbl. Yucio pedep U cyMmapHasi CTEIICHb BEPILIUH.
[IpencraBnenue o cBsaznoctu rpada. Lenu u mukiel. [Tytu B rpadax. O6xox rpada (3iinepos
nyTh). [Ipencrasienue 06 opueHTHpOBaHHOM Tpade. Perrenue 3a1a4 ¢ momoripio rpados.

8-1 KJace
[IpencraBneHue TaHHBIX B BUJIE TAOJIUII, TUArPaMM, IpapuKOB.

MHOXECTBO, 2JIEMEHT MHOKECTBA, ITOJIMHOXECTBO. Oniepanuy HaJi MHOYKECTBAMH .
o0BeIMHEHNE, TIepecedeHue, JonoHeHue. CBOMCTBA onepanuii HaJl MHO)KECTBAMHU:
MePEMECTUTEIBHOE, COUYETATEIIbHOE, PACTIPEICTUTEIbHOE, BKIIFOUCHUS. VIcnonbp30BaHne
rpagu4YecKOro MpeICTaBICHUs] MHOKECTB JIJIsl OMIMCAHUS PEAIbHBIX MPOIECCOB U SIBJICHUH,
MIPU PEIICHUH 3a/1a4.

N3mepenne paccenBaHust JaHHBIX. Jlucniepcust M CTaHIapTHOE OTKJIOHEHNE YHCIIOBBIX
HabopoB. Jluarpamma paccenBaHusl.

OneMeHTapHble COObITHS citydaifHOro omnbiTa. CirydaiiHble coObITHS. BeposTHOCTH cOOBITHIA.
OnpITHI ¢ pAaBHOBO3MOXHBIMHU 3JIEMEHTAapHBIMU COOBITUAMU. CirydaiiHblii BbIOOp. CBs3b
MEX]y MAJIOBEPOSITHBIMU U IIPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOIIECTBE
U HayKe.

HepeBo. CBoiicTBa 1epeBbEB: €MHCTBEHHOCTH IyTH, CYIIECTBOBAHNE BUCSIUEH BEpIINHBI,
CBSI3b MEXKJIy YHCJIOM BEpIIMH U YuciioM pedep. [IpaBmino ymHOkeHus. Pemenne 3aqad c
MIOMOIIBIO TpadoB.

ITpoTuBomnonoX)HBIE COObITHA. [narpamma Ditnepa. O0beMHEHNE U IepeceueHre COOBITHI.
HecosmectHble coObiTus. DOpMyIia ClI0KEHUS BEPOATHOCTEH. Y CIIOBHAsE BEPOATHOCTb.
IIpaBuno ymHoxxenus. HezaBucumele coObiTus. [IpeacraBnenue skcrepuMeHTa B BUJe
nepesa. Pemnenue 3ana4 Ha HAX0XAEHUE BEPOATHOCTEN C IIOMOLIBIO IEPEBA CIIyYalHOTO
9KCIIEPUMEHTA, AUarpaMmm Jiliiepa.

O-1 KkJ1ace

Cunyc, kocunyc, Tanresc yrios ot 0° go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKECTBO.
@opMyIIbl TPUBEACHUS.

Pemrenne tpeyronbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CHHYCOB. Penienne npakTHyecKux
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodus. [1og001e COOTBETCTBEHHBIX IIEMEHTOB.

Teopema o mpon3BeIeHNUHN OTPE3IKOB XOPJI, TEOPEMBI O TPOU3BEIEHNUU OTPE3KOB CEKYILUX,
TEeopeMa O KBaJpaTe KacaTeIbHOMU.



Bexkrop, anuna (MOIyib) BEKTOpa, COHATIPABICHHBIC BEKTOPbI, IPOTHBOIOI0KHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIluy HaL
BeKkTOpamHu. Pa3noxkeHre BeKTopa Mo IByM HEKOJUIMHEapHbIM BekTopam. KoopauHaTsl
BekTopa. CKalsipHOE MPOU3BE/ICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHUS IJIUH U YTJIO0B.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y pPaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOpAUHATAaX,
IIEPECEYEHUE OKPYKHOCTEH U IMPSIMBIX. MeTo KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKM. [{TMHA OKpYKHOCTH. [ pasycHas u paauaHHas Mepa yria,
BBIYMCIICHHE IIMH AYT OKpyx)HocTell. [nomanp kpyra, cekropa, cerMeHTa.

JIBUMO>KEHHUS! IIJIOCKOCTH U BHYTPEHHUE CUMMETpUH GUryp (31eMeHTapHbIe PEICTaBICHUS).
[TapamtensHblil nepenoc. I1oBopor.

Ili1anupyemsble pe3yabTaThl 0CBOCHUS
IporpaMmabl

JINYHOCTHBIE PE3yabTaTbl

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl ydeOHOro Kypca «BeposTHOCTh 1
CTaTUCTHKA» XapaKTEePU3yIOTCSI:

1) naTpuoTHYECKOE BOCTIUTAHNE!

MPOSIBJICHUEM MHTEpECa K MPOLIJIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTUKH, LICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHICKOM MaTEMaTHYECKON
IITKOJIBI, K UCTIOJIb30BAHUIO 3TUX JIOCTIXKEHUH B IPYTUX HayKaxX U MPHUKIAIHBIX chepax;

2) rpaKIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE!

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEN TpakJlaHWHA U pealn3allli ero mpas,
MPEJCTaBICHUEM O MaTEeMaTHUECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJICHUH, IPOLIEAYp TPaXKIaHCKOTo odmiecTBa (Harpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3THYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUUECKUM NPUMEHEHHEM JOCTHKEHHIH
HayKH{, OCO3HAaHUEM BAKHOCTH MOPAJIIBHO-ITUYECKUX MPUHIIHIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOMW HA aKTUBHOE yYaCTHE B PEIICHUH MPAKTUUYECKUX 3a/a4 MAaTEMAaTUUYECKON
HaMpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMAaTHYECKOTO 00pa30BaHUsI HAa IPOTSKECHHUH
BCEH JKMU3HU IS YCIEITHONW MPOheCCHOHATBHOM IEATETFHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHHIA, 0CO3HAHHBIM BBIOOPOM U MOCTPOCHUEM WHINBUAYAIBHON TPaeKTOpUH 00pa30BaHUS
Y )KU3HEHHBIX TUTAHOB C YUYE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHNE:



CIIOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSITHIO MaTEeMAaTHUECKHIX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUHN, YMEHUIO BUJCTh MATEMAaTUICCKHEC
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOI'0 TIO3HAHUS:

OpHUEHTAIINCH B IEATSIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOABI U 00IIeCTBa, TOHUMaHUEM
MaTeMaTHYECKON HayKH KakK cepbhl YeJIOBEUSCKOH JeITeTbHOCTH, 3TAMOB €€ Pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTUS LIUBWIM3ALUHU, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKHU U
MaTeMaTUYECKON KYJIbTYPOM KaK CPEACTBOM IO3HAHUS MUPA, OBJIAJEHUEM IPOCTEUITUMU
HaBbIKAMH UCCIIEI0BATEIbCKON JIEATEIbHOCTH,

6) pu3nyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
OJ1aronosyqusi:

TFOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEpECaX CBOETO 370POBbsI, BEJICHUS
30POBOT0 00pa3a *Hu3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEIKUM 3aHATHI
OT/IbIXA, PeryJisipHas pu3nyecKas akTUBHOCTbH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcu,
MpU3HAHUEM CBOETO IIPpaBa Ha OIMMOKY M TaKOTO e MpaBa JAPYroro 4yeioBeka,

7) 3K0JIOTHYeCKO€e BOCTIMTAHUE:

OpI/IeHTaIII/ICf/'I Ha IPUMCHCHHUEC MAaTCMATHYCCKUX 3HAHUHU IJId pCIICHUA 3a1a4 B oOnactu
COXPaHHOCTH OKPY)KAIOILICH Cpe/Ibl, INITAHKPOBAHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCJICACTBU ISl OKPY)KAIOIIEH Cpe/ibl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa
IKOJIOTUYECKUX MPOOJIEM U TYTEH UX pEIICHUS;

8) amanTanus K H3MEeHSIOUMMCS YCJIOBHSIM COIMAILHOI M MPUPOIHON Cpeabl:
TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBUSIX HEONPEIEIIEHHOCTH, IOBBIIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pE3 NPAKTUUECKYIO AEATEIbHOCTD, B TOM YHMCIIE YMEHUE YUUTHCS Y
JPYTUX JIIOJIeH, TpUoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIH U3 OIbITA APYTUX;

HE00XO0AUMOCTBIO B (POPMHUPOBAHNHU HOBBIX 3HAHUMH, B TOM YHclie (OPMYJIUPOBATh UJIEH,
MOHSTHS, TUTIOTE3bI 00 00BbEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh
AneGUINUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIUIO

KaK BBI30B, TPeOYIOLINI KOHTpMED, KOPPEKTHPOBATh IPUHUMAaEMbIe PEIIeHUs U IeHCTBY,
(hopMyIIMpoOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, (OPMUPOBATDH OIIBIT.

MeTanpeaMeTHbIe pe3yJbTaThI

ITo3naBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble j1ornuyeckue AeiicTBUA:



e BBUBIIITH M XapaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH MaTEMaTHICCKIX
00BEKTOB, MOHATHIA, OTHOLICHUN MEXIY MOHATHIMHU, (POPMYITHPOBATH
OIIPE/ICIICHNUS IOHATHH, YCTaHABIMBATh CYILECTBCHHBII IPU3HAK KIIaCCUDHUKALNH,
OCHOBaHUs 111 0000IIEHUSI U CPAaBHEHUSI, KPUTEPUU TPOBOIUMOTO aHAIN3A,;

e BOCIIPHHUMATbh, GOPMYIUPOBATH U IPEOOPA30BBIBATE CYKIICHUS: YTBEPAUTEIbHbIC
" OTPULATCIIbHBIC, CIUHUYHBIC, YaCTHBIC U O6H_II/IG, yCHOBHBIe;

e BBIABIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTHBOPEUHS B
¢axTax, 1aHHBIX, HAOIIOAEHUAX U YTBEPKACHUSX, IPEASIaraTh KPUTEPUHN IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;

e JiCJIaTb BBIBOABI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX
YMO3aKJIIOYCHHH, YMO3aKIIOUCHHUH 110 aHAJIOTHHY;

e pa30bupaTh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPXKACHHH (MIPSIMBIC U OT
IPOTHBHOT'0), IPOBOAUTH CAMOCTOSITEIILHO HECIIOXKHBIC JOKA3aTEIbCTBA
MaTeMaTHYeCKuX (PaKkToOB, BEICTpAMBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKACHHS;

e BBIOMpATh CIOCOO peleHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHHs1, BRIOMPATh HaOOJIee NOAXOASAIINI C YUETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPHUTEPHUEB).

Ba3oBrble nucciienoBaTebLCKHue AeiCTBUA.

e HCIOJB30BaTh BOMPOCHI KAK UCCIEI0BATENLCKUI HHCTPYMEHT IMO3HAHU,
(dopMynupoBaTh BOIPOCH], (PUKCUPYIOIIKE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh KCKOMOE U JJaHHOE, (P OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILJIAaHY HECJIOKHBINA AKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBIIEHHUIO OCOOCHHOCTEM MaTEeMaTHIYE€CKOTO
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy COOOH;

e CaMOCTOATENIHbHO (HhOpPMYIHUPOBATH 000OIIEHHS M BBIBOJIBI IO PE3YJIbTaTam
MPOBEJICHHOTO HAOIOIEHNS, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M O0OOIIEHNUIA;

e IIPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MPOLIECCA, a TAKIKE BbIJIBUTATh
MIPEATOIOKEHHS O €r0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c unopmanmeii:

e BBIABJIATH HEIOCTATOYHOCTh U N30BITOYHOCTh MH(OPMAIIMH, JAHHBIX,
HEOOXOIUMBIX JJISl PEeLIeHUS 3aauu,;

e BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
MH(}OPMAaLIMIO Pa3INYHbIX BUJOB U (DOPM IpeICTaBICHMUS,

e BBIOMpaTh (hOpMy IpeACTaBICHUS HH(OPMAIIMK U UILUTIOCTPUPOBATH PelIaeMble
3a/la4y cXeMaMH, [uarpaMmMamu, HHOU rpauKoil 1 UX KOMOMHAIUSAMY,

e OIICHMBATH HAJC)KHOCTh MHPOPMALIUH 110 KPUTEPUSAM, NIPEIIIOKEHHBIM YUUTEIEM
Wi chopMyITHPOBAHHBIM CaAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

e BOCIIPUHHUMATH U q)OpMy.]'II/IpOBaTI) CYKACHUA B COOTBECTCTBHUU C YCJIOBHAMU U
OCIsIMHU 06H_ICHI/I$I, SAICHO, TOUHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY 3pCHUA B



YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIIECHUS 3a/1a4H,
KOMMEHTHPOBATh IIOJYyYEHHBIN Pe3yibTar;

e B X0J€ 00CYKIEHHUs 3a7aBaTh BOIPOCHI 10 CYLIECTBY 00CYX1aeMOI TEMBI,
po0JIEMBI, pelIaeMoil 3a1auu, BbICKAa3bIBATh UJIEH, HALIEJICHHbIE Ha IOUCK
pELLEHMUs], COIIOCTABIISITh CBOU CYKACHUS C CY)KICHUSAMHU APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3iIMyue U CXOJICTBO MO3HUIUHN, B KOPPEKTHOU dopme
(GopMynHupoBaTh Pa3HOIIACUS, CBOM BO3PaXKEHUS,

e TIPEICTABIATH PE3YJbTAThl PELLIEHUS 3aaul, SIKCIIEPUMEHTA, UCCIIEI0BaHus,
IIPOEKTA, CAMOCTOSTENILHO BEIOMPATh (hopMaT BBICTYIIJICHUS C YUETOM 3a]1ad
IPE3EHTALUU U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh M UCIOJIb30BATH IPEUMYIIECTBA KOMAaHAHON U MHANBUIYAIbHOU PabOThI
IPY PEUICHUH YYeOHBIX MaTeMaTHUYECKUX 3a/1a4;

e IIPUHUMATh LI€Jb COBMECTHON AEATENbHOCTH, INIAHUPOBATH OPTaHU3ALMIO
COBMECTHOH pabOThl, pacpeeisTh BUIbI padOT, JOTOBAPUBATHCS, 00CYXKIATh
IpoIecC U pe3yabTaT padoThl, 0000IaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

e y4acTBOBATh B IPYIIOBHIX (opMax padboThl (00CYKICHHUS, 0OMEH MHEHUSIMHY,
MO3TOBBIC IITYPMbI H JIP.), BBIIOJIHSITH CBOK 4acTh paOOThI M KOOPANHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJ€HAMH KOMaH/Ibl, OLICHUBATh KaueCTBO CBOET0O BKJIaja
B OOIIMI MPOJYKT 11O KPUTEPUAM, C(HOPMYIHUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBepcaJIbHbIE YUeOHbIe JAeilicTBUSs
Camoopranmn3anmus:

e CaMOCTOSITENIbHO COCTABIISATH IUIaH, AJITOPUTM PELICHHUs 3a1a4un (MM ero 4acTh),
BbIOMpATh CIIOCOO PELIEHUS C YUETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh BapUAHTBI PEIICHUH ¢
y4€TOM HOBOI MH(QOpMAaIIHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJICKT:

e BIIQJIETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ybTaTa
peneHuss MaTeMaTHYeCKON 3a1a4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPH PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIBTATA JEATEIbHOCTH IIOCTABICHHON LIETU U
YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHIKEHHS UM HEJOCTHKEHUS LIeNIU, HAXOJUTh
OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3yabTAaThI
7-1 kjaacce

K xoHIly 00y4yeHus B 7-M kJ1acce 00y4yaroUuiics MOIYyYUT CIAEAYIOUINE PEIMETHbIE
pe3yJIbTaTHhI:



YuraTh nHMOpPMAIHIO, IPEJCTABICHHYIO B TA0IUIAX, HA JHarpaMMax, IpeICTaBIATh JaHHbIC
B BUjI¢ TaOJIHII, CTPOUTH JUArpamMMbl (CTOJIOUKOBBIC (CTOIOUATBIC) U KPYTOBBIC) 10 MaCCHBAM
3HA4YCHMII.

OnuceIBaTh U MHTEPIPETUPOBATH pPealIbHBIE YHCIIOBBIE JaHHBIE, IPE/ICTaBIECHHBIC B
TaOJIMIIax, HA IUarpamMMax, rpadukax.

Hcnonw30Bath 7151 ONMMCAHKS JaHHBIX CTATUCTHYECKUE XapaKTEPUCTHKHU: CPETHEE
apudmernueckoe, MearaHa, HaMOOJbIICEe U HANMEHbIIISE 3HAYCHHUSI, pa3Max.

Hmetsb nmpeacTaBieHue o CrydaifHOW M3MEHYHMBOCTH Ha MPUMEpPax IeH, GU3NIECKUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh IIPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

8- KJ1ace

K koH1y 00y4yenus B 8-m ki1acce 00y4yaronuiicss MOIyYUT CIASAYIOUINE PEIMETHBIE
pe3yIbTaThI:

W3Biiekath 1 IpeoOpa3oBEIBATH HHPOPMAITUIO, TIPEACTABICHHYIO B BUJIC TA0JIUII, UATPAMM,
rpaduKoB, MPEACTABIATH JaHHBIC B BUJIC TaOIHI, TUarpamMm, rpad)uKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKUX TMOKa3aTeNlel: CpeTHUX 3HAUCHUN U Mep
pacceuBanus (pa3max, TUCIIEPCHS U CTaHAAPTHOE OTKIIOHCHHUE).

HaxoauTh 4acTOTHI YUCIIOBBIX 3HAUCHHI U YaCTOTHI COOBITHI, B TOM YHCIIC TIO PE3yJIbTaTaM
M3MEpEHUI 1 HAOJFOICHUH.

HaXOI[I/ITI) BEPOATHOCTHU cnyqaﬁHHx COOBITHH B OIIbITaX, 3HasA BEPOATHOCTU BJICMCHTAPHBIX
CO6BITPII>1, B TOM YHCJIC B OIIbITAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMH.

Hcnonp3oBath rpaduyueckue MOJENN: JEPEBO CIYHallHOTO SKCIIEPUMEHTA, TUarpaMMbl
Diinepa, yncioBas npsMasi.

OHepI/IpOBaTB IOHATHUSAMHA. MHOXXECTBO, IIOAMHO>XECTBO, BBIIIOJHITH OIICpaliiyd Hall
MHO>XKECTBaMMU. 06’BGHI/IH€HI/IG, NEepeCCUCHUEC, NOIMOJTHCHUEC, ICPCUNUCIIATE 3JICMCHTBI
MHOXKECTB, IPUMCHATH CBOMCTBA MHOYKECTB.

Hcnonb30Bathk rpaguueckoe NpecTaBIeHNe MHOXKECTB U CBA3€H MEXy HUMH JUIS
OIMCaHUs MIPOLIECCOB U SBJIEHUI, B TOM UHKCJI€ NP PELICHUHU 33]1a4 U3 IPYTUX YU4eOHBIX
IIPEAMETOB U KypCOB.

9-i1 KJ1ace

K koHIy 00y4eHus B 9-m KJjacce 00yJaroImUiACs MOIYIUT CISAYIOIINE TPEIMETHBIE
pe3yIbTaThI:

W3BnekaTs 1 mpeoOpa3oBbIBaTh HH(GOPMAIIHIO, IPEACTABICHHYIO B Pa3IMYHBIX HCTOYHHUKAX B
BUJIe TaOJHII, AUarpamMMm, rpa)uKoB, MPEICTABISATE TaHHBIC B BHJIE TAOJUII, THATrPAMM,
rpauKoB.



Pematp 3a1aun opraHn30BaHHBIM 11EpEOOPOM BapHAHTOB, a TAK)KE C UCIOIb30BAaHUEM
KOMOWHATOPHBIX MPAaBUI U METOJIOB.

Hcmonn30BaTh onvcaTelIbHbIE XapaKTCPUCTUKU JIs1 MAaCCUBOB YHUCJIOBBIX JAaHHBIX, B TOM
YHUCJIC CPEAHNE 3HAUCHUA U MEPBI paCCCUBAaHM.

Haxoautb 4acToThl 3HAUEHHUI U YaCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSCh PE3YJIbTaTaMu
MPOBEACHHBIX U3MEPECHHUI 1 HAOJIIOICHUH.

HaxoauTh BeposSTHOCTH CllydallHbIX COOBITHI B U3YYEHHBIX OIBITAaX, B TOM YHCIIE B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX UCTIBITAHUH JI0 TIEPBOTO YCIIEXa,
B CepUsIX UCIbITaHUM bepHyu.

Nwmets npencTaBienue o cay4yailHONW BeJIMYKUHE U O paclpeieIeHUN BEpOsSTHOCTEH.

HmeTh MMpeaACTaBJICHHUEC O 3aKOHC OOJIBIINX YHCEI KaK O IMPOABJICHNHN 3aKOHOMCPHOCTHU B
CHy‘lﬁﬁHOﬁ HU3MCHUYUBOCTHU U O POJIK 3aKOHA OOJIBIINX YHCEN B npupoac u O6IJ.[CCTB€.

TemaTnueckoe MIAHUPOBAHUE

/-1 KRJ1ace
No HaumenoBanu | KomnyectBo yacos
11/- € pa3aesioB u DjexkTpoHHbie (MppoBbIE)
TeM Bceer | Kontpoubnel | [IpakTHYECKH | oGpasoBaTesibHbIe pecypehl
" |nporpammer |0 e pa6oThl e paGoThl
bubmuorexa ®I'NUC «Mos
1 [IpencraBnenu 7 5 mkoja» — lesson.academy-
€ TAHHBIX content.myschool.edu.ru/02.4/
07
BepostHoCTh 1 cTaTUCTHKA, 7
2 OmnucarenpHas 8 1 kiacc, ®I'AOY JI1O
CTaTUCTUKA «AkaneMus
Munnpocsenienus Poccun»
3 Crnyuaitnas 6 1 < >
W3MEHUYUBOCTD
Beenenue B
4 | Teoputo 4 <.>
rpa¢os
BepositHOCTB 1
4acToTa
5 . 4 1 <>
CITy4aifHOTO
COOBITUSA




O06006111EH1E,

6 | cucremarusanu 5 2 <.>
I 3HAHUU
OBILIEE
KOJIMYECTBO
YACOB I1O 34 2 5
[TPOTPAMME
8-M KJjacce
Ne HanmenoBanu | KoainuecTBo yacoB
11/_ € pa3aesioB U DuekTponHbie (udpoBbIe)
TeM Bceer | Kontpoubnel | [IpaKTHYECKH | oGpasoBaTesibHbIe pecypehl
" | nporpammer | © e pa6oThl e paGoThl
ToBTopeHie bubmuorexa PI'UC «Mos
L oo I7)-ro A mkoay — lesson.academy-
Kﬁcca content.myschool.edu.ru/02.4/
08
OmnucarenpHas BeposTHOCTh 1 cTaTUCTHKA, 8
2 CTaTUCTHKA. 4 knacc, DI'”AOY 110
PaccenBanue «AxameMus
JTAHHBIX Munnpocserienus Poccuny
3 | MmnoxecTBa 4 <..>
BepositHoCT
4 | cmyyaifHOrO 6 1 <..>
CcOOBITHA
Bgenenue B
5 | Teoputo 4 <.>
rpacdoB
6 Crnyyaiinbie 8 < >
COOBITHS
O06006111EHHE,
7 | cuctemarusanu 4 2 <.>
s1 3HAHUHU
OBIIEE
KOJIMYECTBO
YACOB IT1O 34 2 1
[TPOI'PAMME

O-11 KJ1acce




Ne HaumenoBanu | KosimuecTBo 4acoB
11/_ € pa3/iesioB U DuekTponHbie (udpoBbIe)
TeM Bceer | Konrpoabnel | [IpakTHYECKH | gGpasoBaTebHbIe pecypebl
" | nporpammer |0 e padoThI e padoThI
ToBTopeHIe bubnuorexa ®I'UC «Mos
1 |xvoca I8)-ro 4 mkoja» — lesson.academy-
KJZI; cca content.myschool.edu.ru/02.4/
09
S EMEHTLL BeposiTHOCTB 1 cTaTucTHKA, 9
2 | KOMOMHATOPUK 4 1 knace, PFAOY JIIIO
" «AxameMus
Munnpocsenienust Poccun»
3 ['eomeTpuuecka 4 < >
s BEPOSITHOCTh
4 HcnbiTanus 6 1 <. >
bepnymn
5 Crnyuaiinas 6 < >
BEJIMYMHA
6 O06006111EHNE, 10 1 < >
KOHTPOJTb
OBIIEE
KOJIMYECTBO
YACOBIIO 34 . 2

[TPOTPAMME
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