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ITosicHuTeIbHAA 3aNIHCKA

Pabouas mporpamma yueOHoOro Kypca «BeposTHOCTh M CTaTHCTHKA» HAa YPOBEHb OCHOBHOTO
obero oopazoBanus i oOyyaromuxcst 7-9-x kiaccoB 'BOY mikona Ne 484 pa3paborana B
COOTBETCTBHH C TPEOOBAHUSIMHU:

«  @enepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 ob6pazoBanuu B Poccuiickoii
denepanuny;

 mnpuka3za MunmnpocenieHus ot 31.05.2021 Ne 287 «O6 yrBepxaeHuu enepaabHOTro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»;

 mnpuka3za Munmnpocemerus ot 18.05.2023 Ne 370 «O6 yrBepkaenuu henepanbHOM
00pa3oBaTeNbHON IPOTPAMMbI OCHOBHOTO OOIIET0 00pa30BaHUs;

« mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaaka
OpraHM3allK U OCYIIECTBIECHUS 00pa30BaTEIbHON JEATEIILHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HauaIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHU;

« CII2.4.3648-20 «CaHnuTapHO-31TUAEMUOIOTHIECKHE TPEOOBAHHS K OpTaHN3aLUsIM
BOCHUTAHUS U 00yUEHUs, OTJBIXA U O3[JOPOBIICHUS JCTEH U MOJIOJICKIY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

« CanlluH 1.2.3685-21 «'urneHn4yeckre HOPMATUBEI U TPEOOBAHUS K 00ECIICUCHUTIO
0e30onmacHOCTH ¥ (MIn) O€3BPEIHOCTH IS YeoBeKa (PaKTOpOB cpeabl OOMTAHU,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIABHOI'O CaHUTapHOro Bpada oT 28.01.2021 Ne
2;

*  KOHIICTIIIUH Pa3BUTHS MAaTEMaTHYECKOTO 00pa30BaHMUs, YTBEPKICHHON
pacnopsbkenueM [pasutenscrBa ot 24.12.2013 Ne 2506-p;

+ y4eOHOro IIaHa OCHOBHOTO 00111ero 00pa3oBaHus, yTBepkaeHHoro npukazom ['BOY
mrkoita Ne 484 ot 01.09.2025 Ne 410-oy «V1Bepxkaerue OOIT mo ®OIIy ;

+ (¢enepanbHO pabouelt mporpaMMel yueOHOTo Kypca «BeposSTHOCTb U CTaTUCTUKAY,
KOTOPBIN BXOJIUT B COCTaB yueOHOro npeamera «MaTeMaTHKa.

PaGouas mporpamma opreHTHpPOBaHA Ha IEJIeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
dbenepanbHON pabouelt mporpaMme BOCIUTaHUS U B paboueil mporpamme Bocnutanusi [ bOY
mkoJia Ne 484,

B coBpemMeHHOM IIU(PPOBOM MHpE BEPOATHOCTh U CTATHUCTHUKA MPUOOPETAIOT BCE OOJIBIITYIO
3HaYMMOCTb KaK C TOUKH 3pEHHsI IPAKTUYECKUX MPUIIOKEHUH, TaK ¥ UX PO B 00pa30BaHUM,
HE00X0AMMOM KaX10My 4enoBeKy. Bo3pacraeT uncio npodeccuii, Ipu oBlIaJIeHIH
KOTOPBIMH TpeOyeTcst Xxopolast 6a30Bast MOJrOTOBKA B 001aCTH BEPOSITHOCTU M CTaTHUCTUKH,
TaKasi MOAr0TOBKA BaykKHA JJIsl IPOJOHKEHNS 00pa30BaHus U ISl YCHEIIHON
npoecCUOHATLHON Kapbephl.

Ka)K,Z[BIfI YCJIOBCK MOCTOAHHO NPUHUMACT PCIICHUA Ha OCHOBC NMCIOIIUXCA Y HCT'O JaHHBIX.
A JUIA 000CHOBAHHOTO IMPUHATHUA PCIICHHA B YCIOBUAX HCAOCTATKa HIIN HM30BITKA
HH(bOpMaL[HH HCOGXOI[I/IMO B TOM YHUCJIC XOPOIIO C(I)OpMHpOBaHHOe BCPOATHOCTHOC U
CTaTUCTHYCCKOC MBIIIJICHHUC.

HMeHHO MO3TOMY OCTPO BCTalla HEOOXOAMMOCTE CHOPMHUPOBATEH Yy 00YIAFOIIIHUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOYAOIIYIO B C€0sI B KAYECTBE HEOThEMIIEMOM
COCTaBJISIONICH YMEHUE BOCIIPUHUMATH U KPUTUIECKH aHATH3UPOBATh HHPOPMAITHUIO,



NpCeaACTAaBJICHHYIO B PA3JIMYHBIX (bopMax, IIOHUMAThb BGPOHTHOCTHBIﬁ XapakTep MHOI'uX
PCAJIBbHBIX ITPOLCCCOB U SaBHCHMOCTefI, IMPOU3BOJUTH HpOCTGﬁIHPIG BCPOATHOCTHBIC PACUCTHI.

3HaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NPUHIMIIAMU cOOpa, aHaIn3a U MPEJCTABICHHS
JAHHBIX U3 Pa3IMYHBIX cep KU3HU 00IecTBa M roCy1apCcTBa MPUOOIIACT 00YJAIOLINXCS K
00IIeCTBEHHBIM HHTEpecaM. M3ydyeHne ocHOB KOMOMHATOPHKH Pa3BUBACT HABBIKU
OpraHu3alyy nepedopa u MoAcyYeTa Yucia BApPUaHTOB, B TOM YKCIIE B TIPUKJIAIHBIX 3a/1a4aXx.
3HaKOMCTBO C OCHOBaMH TE€OPHHU Tpa)oB cO3/1aeT MaTeMaTu4ecKuii pyHIaMeHT s
(dbopMHpOBaHNS KOMIIETEHIIMIA B 001acTH UH(GOPMATUKH U ITU(PPOBBIX TexHOJOTHH. [Tpn
U3y4CHUU CTATUCTHKU M BEPOSITHOCTH 000TaatoTCsl MPEACTABICHHS 00yJaronuXcst 0
COBPEMEHHOW KapTUHE MHpa U METO/IAX €ro UCCIEeI0BaHU, (POPMHUPYETCS IOHUMAHUE POITU
CTaTHCTHKH KaK UCTOYHHMKA COLUAIBLHO 3HAYMMOW HH(OPMALIUY 1 3aKJIaABIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTcTBHHM C JAaHHBIMH IEISIMH B CTPYKType MPOrpaMMBI y4eOHOro Kypca
«BeposATHOCTB M CTATUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUs BIJCICHBI CIICAYIOIINE
coJiepKaTeibHO-MeToandeckue JimHun: «lIpencraBieHne MaHHBIX W OMUCATENbHAs
CTaTUCTUKa», «BeposTHOCTb», «DNeMeHTh KOMOMHATOPUKHY, «BBeneHue B TEOPHIO
rpadoBy.

Copnepxanue nuHun «lIpencraBnenre JaHHBIX U ONUCATEIbHAS CTATUCTUKA» CIYKUT
OCHOBOI1 JI71s1 pOPMUPOBAHUSI HABBIKOB paObOThI ¢ HH(GOpMAIIUEi: OT YTEHUS U
MHTEepIpeTanuy NHPOPMAIIUH, TPEICTABICHHON B TaOIUIIaX, HA IUarpaMMax u rpadukax, 10
cOopa, MpeICTaBIeHHs U aHAJIN3a IaHHBIX C UCII0JIb30BAaHUEM CTATUCTHUECKUX
XapaKTepUCTHUK CPEIHUX U pacceuBaHus. PaboTas ¢ taHHBIMU, OOydaroLuecs ydarcs
CUMTBIBATh U MHTEPIIPETUPOBATH JIaHHBIE, BBIIBUTAaTh, aPTYMEHTUPOBATh U KPUTUKOBATH
MIPOCTEHIINE TUIOTE3bI, Pa3MBILUIATh HaJl (PaKTOpaMH, BbI3bIBAIOIIMMU U3MEHYUBOCTD, U
OLICHUBATh UX BIMSHUE HA PACCMATPUBAEMBbIE BEJIMUUHBI U TIPOLIECCHI.

HNHTYynTHBHOE NIPEICTABIIEHHE O CIIy4YalHOM M3MEHUYNBOCTH, UCCIIEIOBAHNE
3aKOHOMEPHOCTEN U TCHACHIIUI CTAHOBUTCS MOTUBUPYIOILEH OCHOBOM I U3YYEHUS TEOPUH
BEpPOSATHOCTEM. boJbIIoe 3HaYEHNE UMEIOT NMPAKTUYECKUE 3aJJaHUsl, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsITHE BEpOSITHOCTH BBOJIUTCS KaK Mepa MpaBIoNoA00us ciydaiiHoro coobitus. [lpu
M3y4eHUHN y9eOHOTO Kypca 00yJaroIIrecs: 3HaKOMSITCS C TIPOCTEHIITUMU METOIaMH
BBIYHCIICHHS BEPOSTHOCTEH B CIIy4ailHBIX SKCIIEPUMEHTaX C PAaBHOBO3MOXXHBIMU
QJIEMCHTApPHBIMU UCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMHU, ITO3BOJIAOIIMMUA CTAaBUTh U PCUIATH
0oJee cioXHBIE 3a7a4n. B yueOHbIN Kypc BXOAAT HAYaIbHBIEC IPEICTABICHHS O CIIy4aliHbIX
BCIIMYHMHAX U UX YHUCJIOBBIX XapPaKTCPUCTUKAX.

B pamkax yueGHOro Kypca OCyIIeCTBISIETCS 3HAKOMCTBO 00YJaIOLINXCSl C MHOYKECTBAMU U
OCHOBHBIMH ONEpallMsIMU HaJl MHOXKECTBAMHU, PACCMaTPUBAIOTCS IPUMEPBI TPUMEHEHUS JUIs
peleHus 3a/1a4, a TaKXKe UCIOJIb30BAHUS B IPYTHX MaTeMaTHYECKUX KypcaxX U y4eOHbIX
peaMeTax.

B 7-9-x xnaccax u3ydaercs yueOHbIN Kypc «BeposATHOCTh U CTATUCTHKA, B KOTOPBIA BXOIAT
paznensl: «lIpeacTaBieHue JaHHBIX U ONMKCATENbHAS CTATUCTUKAY, «BeposTHOCTDY,
«DIeMeHThl KOMOMHATOPUKNY, «BBezeHne B Teopuio rpadosy.



Ha n3yuyenue yue6HOro Kypca «BeposTHOCTh U cTaTUCTHKay oTBoauTCs 102 yaca: B 7-m
kiacce — 34 gaca (1 gac B Heneno), B 8-M kiacce — 34 yaca (1 yac B Heziento), B 9-M Kjacce —
34 gaca (1 gac B Hezeno).

I[HSI pcajm3aniu NporpaMmbl UCITOJIB3YIOTCA y‘-Ie6HI/IKI/I, JONYIICHHBIC K UCITOJIb30BAHHIO
[IPH peaTn3aiyy UMEIONNX TOCYAaPCTBECHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX TPOrpaMM
HAYaJIbHOT'O 00LIET0, OCHOBHOTO OOIIEro, CPEAHEro o0Iero 00pa3oBaHus OpraHU3alUusIMHI,

OCYILIECTBISAIONIMMU 00pa30BaTENbHYIO AEATENbHOCTb, IPUKa30M MUHIPOCBELIEHUS OT
21.09.2022 Ne 858:

« Maremaruka. BeposSsTHOCTb U cTatucTka: 7-9-¢ Kiacchl: 6a30BbIil YPOBEHb:
yueOHHK: B 2 yacTsx; 1-oe uzganue / Boicouxwuii U.P., Smenko U.B.; mox pen.

Amenko 1U.B., Axunonepuoe o6miectBo «M3narensctBo "[Ipocsemenne"»;2023, no
17.05.2027

DJeKTPOHHBIC 00Pa30BaTEIbHBIC PECYPCHI, JIOMYIIECHHBIC K HCIIOIb30BAHHIO MIPU peali3aluu
MMEIOIIUX FOCYAaPCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTEIbHBIX IPOrPaMM HAYaIbHOTO
00111er0, OCHOBHOTO OOIIET0, CPEAHEro 00IIero 00pa3oBaHusl MPUKa3oM MHHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

« BeposarHocts u cratuctuka, 7 kinacc, DI'AOY AI1O «Axanemus MuHIpocBeeHus

Poccumny;

« BeposatHocTs u cratuctuka, 8 kinacc, DI'AOY 110 «Akagemus MuHnpocBeneHus
Poccuny;

« Beposarnocts u cratuctuka, 7 kinacc, DI'AOY AI1O «Axkanemust MUHIIpOCBEIEHUS
Poccuny;

Conep:xanue yueOHOI0 npeamera

7-1 kixace

[IpencrasieHre qTaHHBIX B BHJIE TAOJUII, TUarpaMM, rpaduKoB. 3aroIHeHUE TaOHII, YTCHHE
Y TIOCTPOCHHUE AUarpaMM (CTOJIOUKOBBIX (CTONOYATHIX) M KPYTrOBBIX). UTeHHe rpaduKkoB
peaTbHBIX TpolieccoB. M3BieueHne nHGOpMAINK U3 TUarpaMM M TaOJIHII, UCIIOJb30BaHUE U
WHTEpIpETAINS JaHHBIX.

OmnwucarenpHas CTaTUCTUKA: CpeHee apu(pMETHUECKOe, MeIaHa, pa3Max, HauboJblIee u
HauMeHblIee 3HauYeHUs1 Ha0opa YHCIOBBIX JaHHBIX. [[puMeps! cinydailHONH H3MEHYHBOCTH.

Cay4aliHbIi SKCIIEPUMEHT (OIBIT) U Clly4yaiiHoe coObiTue. BepositTHocTh U yactoTa. Ponb
MaJIOBEPOSTHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHI B MpUpoe U B oOiecTse. MoHera u
UTPAJIbHASL KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, BepmmnHa, pedpo. Crenens BepiinHbl. Yucno pedep 1 cyMMapHas CTETIEHb BEPIIHH.
[Ipencrasnenue o csizHocTu rpada. Lenmn u ksl [Tyt B rpadax. O6xox rpada (ditiepon
nyTh). [Ipencrasnenne o0 oprueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momMoIpio rpagos.



8-i1 kiace

[IpencraBneHue TaHHBIX B BUJE TaOJIHUII, JUArpaMm, rpauKoB.

MHO0K€eCTBO, IEMEHT MHOKECTBA, IOJMHOXKECTBO. Onepanny Haj MHOKECTBAMU:
o0beIMHEeHne, epeceyenue, fononHenre. CBoicTBa onepanuili HaJ MHOKECTBAMU:
IIEPEMECTUTENIBHOE, COYETATENIbHOE, PACIPEACIUTENbHOE, BKIIOUeHH. Mcnonbp3oBanue
rpauuecKoro MnpeaCcTaBIeHUs] MHOKECTB JUI ONMCAHMsI PeaIbHBIX MIPOLIECCOB U SBJICHUH,
IIpU pELICHUN 3a/au.

N3mepenne paccenBanust JaHHBIX. JlUcnepcust U CTaHJAPTHOE OTKIIOHEHUE YHUCITOBBIX
HabopoB. [luarpamma paccenBaHHsl.

DnemeHTapHble COOBITUS cay4aitHoro onbiTa. CinydaiiHble coObITUS. BeposTHOCTH COOBITHIA.
OnbITH C pABHOBO3MOXKHBIMH 3JI€MEHTapHBIMU COObITHSMU. CirydaiiHbiii BBIOOD. CBsI3b
MEX/1y MaJIOBEPOSATHBIMU U ITPAKTUYECKU JOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOILIECTBE
U HayKe.

JlepeBo. CBoiicTBa IEepEBbHEB: €AIUHCTBEHHOCTD MTYTH, CYILIECTBOBAHUE BUCSYEH BEPILHHBI,
CBSI3b MEXKY YHCIIOM BEPIIMH U 9UCIIOM pedep. [IpaBuiio ymHOX)eHUs1. Pemenue 3a1a4 ¢
MTOMOIIIbIO TpadoB.

[IpoTuBomnonoxusie coobITHs. Jnarpamma Diinepa. OObeAMHEHUE U TIEpECeUeHIE COOBITHI.
HecoBmectHble coObiTus. DopMmyna ca0kKeHHs BEPOSTHOCTEH. Y CIIOBHAsE BEPOSTHOCTD.
[IpaBuio ymHoxxenus. HezaBucumele coobiTus. [IpeacraBienne s3kciepruMeHTa B BUJIE
nepesa. Perenne 3a1a4 Ha HaX0XIEHNUE BEPOSATHOCTEN C TIOMOILBIO IepeBa CIIy4aiiHOro
9KCIIEPUMEHTA, AMarpaMm Oiiepa.

9-i1 ki1ace

Cunyc, kocunyc, TanreHc yrios ot 0° go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyIIbI TPUBEACHUS.

Pemenue tpeyronbaukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne mpakTHYecKux
3aJ1a4 ¢ UCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodbus. [Tomodre cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema o npon3BeIEHUHN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJipaTe KacaTelbHOM.

BCKTOp, JJIMHa (MOI[y.TIB) BCKTOpA, COHAIIPABJICHHBIC BCKTOPHI, ITPOTHBOITIOJIOXKHO
HAIpaBJICHHBIC BEKTOPHI, KOJINIMHCAPHOCTE BEKTOPOB, PABCHCTBO BEKTOPOB, OINICpallvi HAL
BCKTOpPaMHU. Paznoxenue BCKTOpA IO ABYM HCKOJIJIMHCAPHBIM BEKTOpAM. KOOp)II/IHaTBI
BCKTOpaA. CKaJ'IHpHOG IMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUE IJIA HAXOXIACHUSA JJJIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH. Y paBHEHUSI IPSMOM U OKPYKHOCTH B KOOpAMHATAX,
IepeceyeHre OKPYKHOCTEN U NpsIMbIX. METOI KOOPAUHAT U €r0 IPUMEHEHHE.



[IpaBuibHbIe MHOTOYTONBHUKH. JlJIMHA OKpy:kHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJICHHE JUIMH IyT OKpykHOCTel. [lnomanps kpyra, cektopa, cerMeHTa.

JIBM>KeHHUS TIJIOCKOCTH ¥ BHYTPEHHHUE CUMMETPUU QUTYD (2JIEMEHTAPHBIC TTPEICTABICHHUS).
[TapannensHbiii nepenoc. [ToBopoT.

IInanupyemMble pe3ybTaThbl 0CBOEHHS IPOrPaMMBbI

JINYHOCTHBIE pe3yjabTaThbl

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS IPOTPAMMBI YU€OHOTO Kypca «BeposTHOCTh 1
CTaTUCTHUKA» XapaKTepU3yloTcs: 1) maTpuoTuyeckoe BOCIIUTAHUE:

MIPOSIBJICHUEM MHTEpEca K IPOLUIOMY M HACTOSAIIEMY POCCUMCKON MaTeMaTUKU, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCHIMCKUX MATEMATHKOB U POCCUMCKON MAaTEeMaTUYECKOMN
IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX TOCTHXKEHUI B IPYTHX HAayKaX U MPUKIATHBIX cepax;

2) rpasIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIINOJIHEHUIO 00513aHHOCTEH I'pakIaHWHA U peau3aluy ero mnpas,
MPECTaBICHUEM O MAaTEeMaTHUYECKUX OCHOBaX ()yHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHUM, TIPOLIEyp IPaX1aHCKOro o0l1ecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUECKUX IMPUHIUIIOB B I€ATEIbHOCTH YUEHOTI'O;

3) TpyA0BO€ BOCIUTAHME: YCTAHOBKOI HA aKTMBHOE Y4acTHE B PEILICHHU MPAKTHYECKUX
3aJ1a4 MaTeMaTU4eCKON HAaIIPaBJIEHHOCTH, OCO3HAHNUEM Ba)KHOCTH MaT€MaTUYECKOTO
00pa3oBaHMs Ha NPOTSHXKEHUM BCEHl )KU3HU JUIs YCTIEHIHOM MpodeccuoHalIbHON
ACATCIIBHOCTH U PAa3BUTHEM H€06XOI[I/IMI>IX YMGHI/II\/’I, OCO3HAaHHBIM BI)I60p0M nu
MOCTPOCHUEM MHIMBUAYAILHOW TPaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH; 4) IcTeTHUecKOe
BOCIIUTaHHeE:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJICHUN, YMEHUIO BUJIETh MaTeMaTHUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMSI:

OpI/IeHTaHI/Ieﬁ B ACATCIBHOCTH Ha COBPCMCHHYIO CUCTEMY HAYYHBIX HpCI[CTaBHCHPII‘;I 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3sBUTUA UCIIOBCKA, IIPUPOJAbI U O6H.[€CTBa, ITOHUMAaHHUEM
MaTeMaTHu4eCKOi HAYyKH KakK C(I)epLI YeJIOBEUYECKOM ACATCIIbHOCTH, 3TAIIOB €€ PA3BUTUA U
SHAYUMOCTHU JIA pa3BUTHUA HUBUJIIU3AlIUN, OBJIAICHUCM A3BIKOM MAaTEMATHUKH U
MaTeMaTHu4eCKOi Ky.]'[BTypOﬁ KaK CpCACTBOM IMIO3HAHHUA MUPA, OBJIaICHUCM HpOCTCfIIJ.IHMPI
HaBBbIKaMU HCCHeﬂOBaTeHBCKOﬁ JACATCIIbHOCTH,

6) pu3uueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 310POBbSI H IMOIHOHAIHHOTO
Osaromosty4ms:



TOTOBHOCTBIO ITPUMEHSTh MATEMATUYCCKHE 3HAHUSI B MHTEPECaxX CBOETO 37I0POBbsI, BEICHUS
3I0pOBOTO 00pa3a )KU3HU (370POBOE MUTAHKE, COATAaHCHPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, peryisipHas Gpu3nyecKkasi akTUBHOCTB ), C(HOPMUPOBAHHOCTHIO HABBIKA PeIIeKCUH,
MIPU3HAHUEM CBOETO MTPaBa Ha OMIMOKY M TaKOTO K€ MpaBa IPYroro 4eaoBeKa;

7) KOJIOTHYECKOEe BOCIIMTAHME:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHU JUIsl pelIeHUs 3a/1a4 B 00J1aCTH
COXPAHHOCTH OKPYKalOILEH Cpeibl, INITAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOXKHBIX
MOCIIEACTBHM JIJIsl OKpY>KaIoLIel cpeibl, 0CO3HAHUEM II100aIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U IyTeH UX pelIeHHS;

8) amanTanus K U3MEHSIOIMMMCS YCJIOBHSIM COIMAJILHOM M MPUPOIHOI Cpebl:

T'OTOBHOCTBIO K HeﬁCTBHHM B YCJIOBUAX HCOIIPCACIICHHOCTH, ITIOBBINICHUIO YPOBHS cBOCH
KOMIICTCHTHOCTH 4CPE3 NPAKTUICCKYIO ACATCIbHOCTD, B TOM YUCJIC YMCHUC YUUTHCA Y
APpyrux JIIO,Z[eﬁ, HpI/IO6pCTaTB B COBMECTHOM JACATCIIbHOCTH HOBBIC 3HAHUA, HABBIKU 1
KOMITICTCHI MU M3 OIIbITa JPYT'UX;

HEe00XO0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM 4Hclie GOPMYIUPOBATH UJIEH,
TTOHSTHSI, TUTIOTE3bI 00 O0BEKTaX U ABJICHHSIX, B TOM YHCJIC paHEe HEM3BECTHBIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATD CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOINNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U IeUCTBUS,
(hopMyIIMpoBaTh 1 OLIEHUBATh PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

MertanpeamMeTHble pe3yJibTAThI
IMo3naBaTebHBIE YHUBePCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble Jornyeckne aeMcCTBUA:

*  BBIABJISATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN MAaTEMATUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUI MEX]ly MOHATUAMH, (HOPMYITUPOBATH ONPEIEICHUS TTOHATHIHA,
YCTaHABIIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JISI
0000I1IeHUs U CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

+  BOCHPUHUMATh, POPMYIUPOBATH U MPEe0OPA30BLIBATH CYK/IEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

*  BBIBISATH MaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
(axTax, TaHHBIX, HAOTIOIEHUSIX U YTBEPKICHUSX, TpeJIaraTh KpUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

* JIeTaTh BHIBOBI C MCTIOJIH30BAHNEM 3aKOHOB JIOTHKH, IETYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYEHUH, yMO3aKIIOUEHHH 110 aHAIOTHH;

* pa3dupath 10KA3aTENBCTBA MATEMAaTHUCCKUX YTBEP)KACHUH (TIPSIMBIE U OT
MPOTHUBHOTO), IPOBOIUTH CAMOCTOSTEIIEHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTH4ecKuX (hakToOB, BEICTPAUBATh apTyMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;



BBIOMpATh CIIOCOO pemeHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BEIOUpaTh HanboJee MOAXOSIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX
KPUTEpHEB).

Ba3oBble uccienoBarejabcKkue NeiicTBUA .

*  WCIIOJI30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKHI HHCTPYMEHT MTO3HAHHUS,
(bopMyIHpOBATH BONPOCHL, (PUKCUPYIOIIKE POTUBOPEYUNE, IPOOIIEMY,
CaMOCTOSITENILHO YCTAaHABJIMBATH HCKOMOE U JIaHHOE, (POpMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE;

*  TPOBOJUTH MO CAMOCTOSTEIILHO COCTABIICHHOMY IUIAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEAOBAHNE TI0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTEMaTHIECKOTO
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

+  CaMOCTOSTEIILHO (OPMYIUPOBATH 0000IIEHHUS U BBIBOABI IO PEe3yIbTaTaM
MPOBEICHHOTO HAOJIOICHUS, UCCIIC0OBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJTyUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

*  TPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, @ TAKXKE BBIJIBUTATh
MIPEIITOJIOKCHHS O €TO PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

*  BBIABIATH HEJOCTATOUYHOCTh U U30BITOUHOCTh MH(POPMAIIUH, JTAHHBIX, HEOOXOAUMBIX
JUIs PELLECHNUs 3a/1a4H;

*  BBIOMpATh, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

 BBIOMpaTh GOpMY MpecTaBIeHUs HH(POPMalUU U WITIOCTPUPOBATH pelliaeMble
3aJlauM CXeMaMHU, JuarpaMmmMaMu, HHOHM rpa@uKoil 1 uX KOMOMHAIUSIMU;

*  OIIEHMBATh HAJC)KHOCTh MHPOPMAIIUH 110 KPUTEPHUSIM, IPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHuBEpPCAJAbHbLIC yqeﬁm,le JeHCcTBUA:

* BOCHPUHUMATH U (GOPMYIUPOBATH CYKIAECHHSI B COOTBETCTBUHU C YCIOBUSIMU U LIETSIMHU
00111eHus, ICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHHSI B YCTHBIX U
MMCBbMEHHBIX TEKCTax, 1aBaTh MOSICHEHUS 10 XO/1y pElICHUs 3a/1auH,
KOMMEHTHPOBATh MOJIy4YE€HHBIN pe3ybTar;

B XOJIe 00CYXJIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
poOIeMbl, peraeMoi 3a/1a41, BEICKa3bIBaTh UJICH, HalleJICHHbIE Ha MIOMCK pEIleHUs,
COTIOCTABJIATh CBOU CYXJIECHHUS C CYKACHUSIMH IPYTHX YYaCTHUKOB JMAJOra,
OOHapyKUBaTh Pa3InYMe U CXOJICTBO MO3ULIMI, B KOPPEKTHOI (popme
(dbopMyIIMpoBaTh pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

 TPENCTaBIATh PE3YNbTAThI PEIICHUS 3a/1a49H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA,
CaMOCTOSITENTFHO BEIOMPATh (JOPMAT BHICTYIICHHS C YIETOM 33J1a49 PE3CHTAINH U
0CcOOEHHOCTEH ayTUTOPHH;

+ TIOHUMATPH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON W HHIUBUyaTbHOW PabOTHI
MIPH PEUICHUN YYeOHBIX MaTeMaTHICCKHX 3a/1a4;

+ TPUHUMATH [ETh COBMECTHOW JeATEIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThI, pactpeesiTh BUIbI padOT, TOTOBAPUBATHCS, 0OCYKIATh
MIPOLIECC U PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;



*  Y4acTBOBaTh B IPYNIOBBIX opMax paboThl (00CYXIeHHs, 0OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMBI U JIP. ), BBITIOIHSATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOH
JEHCTBUS ¢ IPYTMMHU WiIEHaMU KOMaH/Ibl, OLIEHUBATh KAU€CTBO CBOETO BKJIAJIa B
OOIIH MPOIYKT IO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aUMO/ICVCTBUSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA

Camoopranuszaums:

*  CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM PELICHU 3a7auul (WM ero 4acTh),
BBIOMPATH CIIOCO0 PEIICHHS C YYETOM HMEIOLINXCS PECYPCOB H COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHThI PEIICHUH C yUETOM
HOBOMW MH(pOpMaLIUU.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

* BJIAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCa U Pe3ysibTaTa PeIIeHHS
MaTEeMaTHYCCKOM 3a1a9Hu;

*+ IpenBUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTb IIPU PEIICHUH 33]]a4l, BHOCUTD
KOPPEKTHBBI B I€ATEIIbHOCTh HA OCHOBE HOBBIX 0OCTOATENBCTB, HAIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

* OLICHMBAaTb COOTBETCTBUE PE3yJIbTaTa JEATEIBHOCTH IOCTaBICHHOM LIEJIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEAOCTUKEHUS LIeTTU, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

[Tepeuens (kommdukaTop) NpPOBEpPsAEMBIX TPeOOBaHMM K METANpPEIMETHBIM pe3yJbTaTaM
OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus

Kon [IpoBepsiembie  TpebOBaHUST K METANPEAMETHBIM pPE3yJbTaTam
MIPOBEPSIEMOTO OCBOEHHUSI OCHOBHOW 0O0pa3oBaTeilbHOW MPOTpaMMbl OCHOBHOTO
TpeboBaHUs oO1ero oopasoBaHus
1 Ilo3naBarenbubie YV /]

1.1 Bba3oBrie Jormueckue aeiicTBUS

111 BrIsSBISATE M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(stBIEHUI)

1.1.2 VYcraHnaBnuBaTh  CYIIECTBEHHBI  NpU3HAK  KIAcCHU(UKaLUH,
OCHOBaHUS JJIsi 0000IIEHUS U CpaBHEHUS, KPUTEPUU MIPOBOIHUMOTO
aHanm3a

1.13 C yuéroM mpemsIoKEHHOW 3a7add BBIABIATh 3aKOHOMEPHOCTH U
MPOTUBOpEUYUsT B  paccMaTpuBaeMbiX  (akTax, JaHHBIX U
HaOTIOICHUSX npeasiaraTh KpUTEpUU  JUIS BBISIBIICHU S
3aKOHOMEPHOCTEd W TPOTUBOPEYHMH;  BBIABIATH  Jaedumut
nH(OPMALINY, JAHHBIX, HEOOXOIUMBIX JIJIsl PEUICHHS TOCTaBICHHON




3a1a4u

114

BBISIBIIATE TPUYMHHO-CIICICTBEHHBIC CBSI3M TPU U3YYCHHUH SIBIICHHUN
H TIPOIIECCOB

1.1.5

Jlenatb BBIBOJIbI C UCIOJIB30BAHUEM JAEIYKTUBHBIX U MHJYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH MO aHaJOrHH, (OPMYIHPOBATH
TMIIOTE3Bl O B3aUMOCBA3SIX

1.1.6

CaMocTosTebHO BBIOMpPATh CIOCOO pelieHus y4eOHOUM 3agauu
(cpaBHHMBaTH HECKOJIBKO BapHAHTOB pEIICHHs, BBIOMpATh Hambosee
MOAXOIAUINH ¢ yUETOM CaMOCTOSITEIBHO BbIJICJICHHBIX KPUTEPUEB)

1.2

ba3oBrie uccneaoBaTenbCKue HeﬁCTBHH

1.2.1

HpOBOI{I/ITB o CaMOCTOATCIIbHO COCTAaBJICHHOMY IIJIaHY OIIBIT,
HECJIO)KHBIA ~ 9KCHEPHMEHT,  HEOOJBIIOE  HCCIENOBaHUE  I10
YCTQHOBIICHHIO OCOOEHHOCTEH OO0BEeKTa W3Yy4eHUs, MPUIYUHHO-
CIICICTBEHHBIX CBSI3€i U 3aBHCUMOCTEH 0OBEKTOB MEXKIy COO0H

1.2.2

OneHuBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XO/I€ UCCIIEI0OBAaHUS (SKCIIEPUMEHTA)

1.2.3

CamocrosTensHO GOPMYITHPOBATH 0OOOIIEHHUS U BEIBOIBI

110 pe3ynpTaTam POBEAEHHOTO HaOJIIOIEHNS, OIIBITA,
WCCIICJIOBAHMS, BIIAJICTh HHCTPYMEHTAMH OIEHKH JIOCTOBEPHOCTH
MOJIYYE€HHBIX BBIBOJIOB M 0000IIEHUN

124

HpOFHO3I/IpOBaTB BO3MOXHOC I[anLHeﬁmee pa3BUTHEC MIPOLCCCOB,
COORITUM W UX OOoCICACTBHUA B AHAJIOTHMYHBIX WM CXOJHBIX
CUTYyallMsX, BbIABUTATH ITPCATIOJIOKCHUSA 00 ux Pa3BUTHU B HOBBIX
YCIOBUAX U KOHTCKCTAax

1.2.5

Hcnonp30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT
MO3HAHUS;

¢dbopMynupoBaTh  BONPOCHL, (UKCUPYIOIIME pPa3pblB  MEXKIY
pealbHBIM M JKEJIATeNIbHBIM COCTOSIHUEM CUTyallud, OOBEeKTa,
CaMOCTOSITENIbHO YCTaHABINBATh HCKOMOE U JaHHOE;

(dbopMupoBaTh TUNIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYKIEHUU U
CYXKJI€HUU JPYTUX, apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHE

1.3

Pa6ora ¢ unpopmanueit

131

[IpumeHsTh paznuyHble METOAbI, MHCTPYMEHTHI M 3alpoChl IMPH
noucke M orbope MHGPOPMALMK WM JAHHBIX M3 HMCTOYHUKOB C
y4€TOM NPEASIOKEHHON yueOHOM 3a1a4M U 33JJaHHBIX KPUTEPUEB




1.3.2

Bri0upars, aHAJIN3UPOBATb, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATh HWH(POPMALHUIO PA3JIMYHBIX BHAOB H (opm
IIPEJCTABICHUS; HAXOUTh CXOJIHbIE apT'yMEHThI (IIOJTBEPIKIAIOIINE
WM ONPOBEPraroUIe OJHY U TY K€ HJEI0, BEPCHUIO) B PA3INYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX

133

CaMocCTOATENbHO BBIOMPATh ONTHUMANbHYIO (OPMY MpEICTaBICHUS
nHbOpMAIMY U WLTIOCTPUPOBATH PELIaeMble 3a7aYll HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALIUAMU

134

OnenuBath  HAaA&HKHOCTH  WMHPOPMAIMM  TO  KPUTEPHSM,
IIPETIOKEHHBIM Ie1arorn4ecKum pabOTHUKOM W
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIEHO

1.35

D¢ hexkTuBHO 3aIOMHHATH U CUCTEMATH3HPOBATH HHPOPMALIUIO

KommyHnukatusHbie VY /]

2.1

OO01weHue

2.11

Bripaxkate ce0si (CBOIO TOUKY 3pEHHsS) B YCTHBIX M MHUCHhMEHHBIX
TEKCTax

2.1.2

B xone nuanora u (WiaK) JUCKYCCHUU 33J1aBaTh BOMPOCHI IO CYILIECTBY
o0cyKJaeMOi TeMBI U BBICKA3bIBATh UJICH, HALIETICHHBIC HA PELICHHE
3a7aud W TOJAJep)KaHWe  OJaroKenaTtelbHOCTH  OOIEHWS,
COTIOCTABJIATH CBOM CYXXIEHHS C CYXJCHUSIMH APYTUX YYaCTHUKOB
JMaiora, OOHAPYKUBATh PA3JIUYHE U CXOJACTBO TIO3HUIIHIA

2.1.3

[IyOnu4HO TpeACTaBIATh PE3yAbTaThl BBIMOJHEHHOTO  OMBITA
(PKCTIepUMEHTAa, UCCIIEIOBAHUS, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHUS ¢ y4ETOM 3ajad
MIPE3EHTAIlMM U OCOOCHHOCTEN ayAUTOPUU U B COOTBETCTBHM C HUM
COCTABJISITH YCTHBIE M IIMCBMEHHBIE TEKCThl C HCIOJIb30BAaHUEM
UJUTFOCTPATUBHBIX MAaT€pPUAJIOB

2.14

Bocnpunumate 1 GpopMynupoBaTh CyX AEHHS, BbIpa)kaTh SMOLIUU B
COOTBETCTBUHM C IEJIIMH M YCIOBHMSIMHU OOIIEHHUS; DPACHO3HABATH
HeBepOaJbHBIE  CpelcTBa  OOILIEHUS, TOHMMAaTh  3HAYEHUE
COLIMAJbHBIX 3HAaKOB, 3HATb M pacHO3HaBaTb MPEAIOCHUIKH
KOH(MIUKTHBIX CHUTyallMii M  cMAr4atb KOH(JIMKTBL, BECTH
[IEPETOBOPBl; ~ NMOHMMATh  HAMEPEHUs  APYTUX,  IPOSABIATH
YBaXXUTEIbHOE OTHOILIEHHE K COOECEeAHUKY U B KOPPEKTHOU Gopme
(bopMyIHpOBaTH CBOM BO3PAKEHUS

2.2

CoBMmecTHas ACATCIBHOCTD

2.2.1

IloHuMaTrs ¥  UCHOJB30BaTh IPEUMYILNECTBA KOMAHIHOU H
WHAMBUYaIbHOM pabOThl MpPU PELIEHUHM KOHKPETHOH MpOoOIEMBI,
00OCHOBBIBaTh HEOOXOAMMOCTh NPUMEHEHHs TPYNHOBHIX (opM




B3aUMOJICHCTBHS NPHU PELICHUU MTOCTABIECHHOW 3a/auM; NPUHUMATh
IEJIb COBMECTHOU IESATEIBHOCTH, KOJUICKTUBHO CTPOMTbH JEHCTBUS
o e JOCTH)KEHHUIO: paclpeiessaTb poiM, J0roBapuBaThCs,
00CyXJaTh TPOLECC M PEe3yJbTaT COBMECTHOH paboOTHl; yMETh
0000111aTh MHEHMsI HECKOJbKHX YEJIOBEK, HpPOSBISATH TOTOBHOCTh
PYKOBOJIUTH, BBITOJIHATH MOPYYCHHS, MOTUMHATHCS; IUIAHUPOBATDH
OpraHu3alMI0 COBMECTHOW pPabOThl, ONpPENENATh CBOK poib (C
y4€TOM MPEANOYTEHHHM W  BO3MOXKHOCTEM BCEX YYaCTHUKOB
B3aUMOJICHCTBHUS), PACIPEACIATh 3aa4l MEXAY YICHAMU KOMaH/IbI,
y4acTBOBaTh B TPYMNIOBBIX (hopMax paboTel (00CyXaeHHs, 0OMEH
MHEHMH, «MO3TOBBIE IITYPMbI» U UHBIE);

BBIIIOJIHATE CBOIO 4YacCThb pa6OTI)I, JOCTUIaTh Ka4YCCTBCHHOI'O
pe3yjibTarta II0 CBOCMY HAIIPABJICHUIO MW KOOPAWMHUPOBATHL CBOU
I[GI‘/JICTBI/UI C ApYTMMHU WICHAMU KOMAaHbI;

OLIEHUBATh KadyecTBO CBOEr0 BKIaJa B OOIMH MPOAYKT IO
KPUTEPHUSIM, CaMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM YYaCTHUKaMHU
B3aMMOJICHCTBUS; CPaBHUBATh pPE3YyJbTaThl C MCXOJHOM 3ajaded H
BKJIaJ, KaXIOT0 4ICHAa KOMaHAbl B JIOCTH)KEHUE pE3YJIbTATOB,
pa3nensaTh cdepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K
IIPEIOCTABIICHUIO OTYETA MEpe IPYIIION

Perynarusueie YV /|

3.1

Camoopranuzanus

3.11

BoisBnsaTe mpoOnembl ISl pelleHuss B JKU3HEHHBIX M y4eOHBIX
CUTYyalUsX;

CaMOCTOSITENTFHO COCTAaBJISATH AITOPUTM PEIIeHHs 3a1add (WU ero
4acTh), BbIOMpATh CcHoco0 pemieHus y4eOHOM 3amaun ¢ y4E€Tom
UMEIOIINXCS ~ PECYypCcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBaTh MpeaaraeMble BApUaHThI pelleHHUH

3.1.2

OpueHTHpOBaTbCA B pa3IMYHBIX [OAXO0JAX IPHUHATHS PpEUICHUN
(MHIMBUYyaldbHOE, NPHUHITHE pEIIeHUs B TpyIIe, MpPUHATHE
pelIeHNH TpynIon);

COCTaBJATh IUIAaH JIeHCTBUHM (TUJIaH peaju3aldd HaMEYeHHOI'O
QJITOpUTMa PELICHNUs), KOPPEKTUPOBATh MPENIIOKEHHBIM aITOPUTM C
y4€TOM TOJyYeHUS! HOBBIX 3HaHUN 00 M3y4aeMOM OOBEKTE; JemaTh
BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 pEIIeHUE

3.2

CaMOKOHTpOJIb

3.21

Bnanets criocobamMu CaAMOKOHTPOJId, CAMOMOTHUBALIUN U pe(bHeKCI/II/I

3.2.2

Baocuth KOPpEKTHBbBI B  JACATCIBHOCTE Ha OCHOBE HOBBIX
00CTOSITCIILCTB , U3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX




OIMO0K, BOSHUKIIIUX TPYIHOCTEH

3.2.3 JlaBaTh aJIcKBaTHYIO OIIGHKY CHUTYyalldd M TMpejyiarath IUlaH e¢
H3MEHEHHUS,

YYUTBIBATH KOHTEKCT W INPEABHUIETH TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH TPU PEHICHUU Y4eOHOU 3a7auu, aJallTUPOBATh PEICHUE
K MEHSIOIINUMCS 00CTOSITENbCTBAM;

OOBSICHATh TMPUYUHBI JOCTHKEHHUS (HEAOCTHIKEHHUS) PpEe3yJbTaToB
NESTEIbHOCTH, JaBaThb OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETh
HaxOJWUTh IO3UTHBHOE B MPOU3OLIEAIIECH CUTyallMu; OLICHUBATh
COOTBETCTBHE PE3YJIbTaTa U LIEJU YCIOBUIM

3.3. OMOLIMOHAJILHBINA HHTEIIEKT

3.3.1 Paznuyarh, Ha3bIBaTh M YNPABISATh COOCTBEHHBIMH SMOIUSMHU U
SMOIMSIMH JIPYTUX; BBISBISITH U aHAIM3UPOBATH MPUYHHBI YMOIIUI;
CTaBUTh c€0sl HA MECTO JIPYroro 4ejioBeKa, MOHUMAaTh MOTHBBI H
HaMEPEHHUS JPYTOro; PETryJIUPOBaTh CIIOCOO BHIPAKECHUS SMOIIHIA

3.4 [Ipunsatue cebs u Apyrux. OCO3HAHHO OTHOCHUTHCS K JIPYroMy
YeJIOBEKY, €r0 MHEHHIO; IPU3HABaTh CBOE MPaBO Ha OLIMOKY M Takoe
K€ TMpaBO JPYroro; MpUHUMATh ceds U APYTrux, HE OCYXKJas;
OTKpBITOCTh ce0e W  JPYyrMM; OCO3HaBaThb HEBO3MOXHOCTb
KOHTPOJIUPOBATH BCE BOKPYT

IIpenmeTrHble pe3yabTaThI
7-i KJIacce

K koHIly 00y4eHus: B 7-M KJjiacce 00y4aroIuics MOJIyduT CaeyIolue peIMeTHbIE
pe3yabTaThIL:

UYwuraTth mHGOpMAIIIO, TPEICTABICHHYIO B TAOIUIIAX, HA TUarpaMMax, MPeACTaBIsaTh JaHHBIC
B BU/JI€ TaOJHII, CTPOUTH IUArPaMMBbI (CTOIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO MACCUBAM
3HAYEHUI.

OnwuchIBaTh U HHTEPIIPETUPOBATH peaIbHbIC YNCIIOBBIE IaHHBIE, ITPE/ICTABICHHBIE B
Tabiuiax, Ha AuarpaMmmax, rpapukax.

Hcnonp3oBath AJI1 ONMUCAHUA JAHHBIX CTATUCTHYCCKUC XaPAKTCPUCTUKU: CPECAHCC
apchMeTqucxoe, MEIHaHa, HauOoIbIIIee 1 HAaNMEHbBIIIEE 3HA4YCHUA, pasMax.

Nwmets npencraBieHne o cydaiiHOW M3MEHYMBOCTH Ha MMpUMeEpax 1eH, Pu3ndecKkux
BEJIMYUH, aHTPOIIOMETPUUECKHUX JTAHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKON
YCTOMYUBOCTH.



8-i1 ki1ace

K koniry o0y4enus B 8-m kJjacce 00y4yaromuiics MOIyUUT CIASAYIOIIUE IPEIMETHBIE
pE3yJIbTaThI:

W3Biekath U peoOpa3oBEIBATh HHPOPMAIIUIO, PEACTABICHHYIO B BHJIC TAOJUII, TUarpamMm,
rpaduKoB, MPEICTaBIATh JaHHbIE B BUJE TaOIHII, AUArpaMm, rpaduKoB.

OnwuchIBaTh JaHHBIC C IIOMOIIBIO CTATUCTUYCCKHUX IMOKA3aTENICH: CPETHUX 3HAYCHUH U Mep
pacceuBanus (pa3max, JUCIEPCHs U CTaHJIAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHHUI U YaCTOThI COOBITHIA, B TOM YHUCIIE IO PE3yJbTaTaM
M3MEPEHUI 1 HAOIOICHUH.

HaXOIlI/ITI) BCPOATHOCTHU CJIyT-Iaf/'IHI)IX COOBITHI B OIIbITaxX, 3HAasA BEPOATHOCTHU BJICMCHTAPHBIX
CO6BITPII>1, B TOM YHCJIC B OIIbITaX C paBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU COOBITHSIMH.

Hcnonp30Bath rpaguecKue MOICIH: JEPEBO CIYIaifHOTO IKCIIEPUMEHTA, THArPaMMBI
Diinepa, yucioBas npsmasi.

OHepI/IpOBaTB IMOHATHUAMUA: MHOXKCCTBO, IIOAMHOXKCCTBO, BBIIIOJIHATDL OIICpalliy Hall
MHOKCCTBaMHU: O6’I)€I[I/IH€HI/I€, NnepeceycHre, J0MOJHCHUEC, ICPCUNUCIIATD 3JICMCHTBI
MHOXCCTB, IIPUMCHATDb CBOMCTBA MHO>KECTB.

Hcnons3oBark rpaduyeckoe mpeIcTaBIeHne MHOXKECTB U CBI3€H MEXAy HUMH JIJIsl OTICaHUS
MIPOLIECCOB U SBIICHUH, B TOM UHKCIIE NP PEIICHUH 3a]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U
KYpCOB.

9-i1 kiIace

K xoH1y 00y4enust B 9-m kJ1acce 00y4yaroUuiics MOIYYUT CAEAYIOIIHNE TPEAMETHbIE
pe3yJbTaTh:

e ll3BrekaTs u mpeoOpa3oBbIBaTH HH(OPMAIHIO, TIPEACTABICHHYIO B PA3TMYHBIX
HMCTOYHUKAX B BUJE TAONUII, TUarpaMM, rpauKoB, MPECTaBIATh JaHHBIE B BUC
Tabnull, AMarpaMm, rpauKoB.

e Pemarh 3amaun OpraHn30BaHHbBIM HCpC60pOM BAapHUaHTOB, a TAKKEC C UCTTIOJIb30BAHUCM
KOM6I/IHaTOpHLIX IMpaBUJI U MCTOHOB.

e lcnoap30BaTh OMMCATEIbHEIC XAapPaKTCPUCTUKU JI1 MAaCCHUBOB YHUCJIIOBBIX JaHHBIX, B
TOM YHUCJIC CPCAHNEC 3HAUCHUSA U MECPBI paCCCUBAHMUA.

L HaXOJII/ITB YacTOTHI 3HAUSHUN M YaCTOTHI CO6I)ITI/I5{, B TOM YHUCJIC MOJIB3YsCh
pe3yiibTaTaMu NPOBCIACHHBIX H3MepeHHﬁ )51 Ha6HIOI[eHI/II>'I.

e HaxonuTp BEpOATHOCTH CIIy4aHBIX COOBITHI B U3YYEHHBIX ONBITAX, B TOM YHUCIIE B

OIBITAaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX UCIBITAHUN 10
IIEPBOTIO yCIIEXa, B CEpUAX UCHBITaHUN bepHysum.

e lImers npencraBiieHNE O CIIy4allHOM BEJIMYUHE U O PACIPENCIICHUH BEPOSATHOCTEN.



e lmeTh npeacTaBiacHHE O 3aKOHE OOJIBINNX YHCET KaK O IMPOSIBIICHUH 3aKOHOMEPHOCTH
B CIIy4aiiHON M3MEHUHUBOCTH M O POJIH 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U
o01ecTBe.

[IpoBepsiembie TpeboBaHus K pe3yJbTaTamMm OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOM MporpaMMmsl (7 Kirace)

Kon [TpoBepsieMble IpeIMETHBIE PE3yIbTAThl OCBOCHHUS OCHOBHOI 00pa30BaTeIbHOM
poBepsl | MPOrpamMMbl OCHOBHOTO 00111ero 00pa3oBaHus
€Moro
pe3ynbTa
Ta
5 BeposaTHOCTb 1 cTaTUCTHKA
Yurtate wuHPOpMAIMIO, MPEICTAaBICHHYIO B Ta0NMIax, Ha JuUarpammax,
5.1 NPEICTaBIATh JaHHBIE B BHUJAE TAONUI], CTPOUTH AMArPaMMbl (CTOJIOHMKOBBIE
(cronbuarteie) U KPYroBbie) MO MaCCHUBaM 3HAYECHUN
59 OnuceiBaTh W UHTEPIPETUPOBATh  pEAIbHBIE  YHUCIIOBBIE  JIAaHHBIE,
' MpeICTaBJICHHBIC B TA0IHUIAX, HA JUarpaMmax, rpadukax
Hcnonp30BaTh A1 ONWCAHUS JAaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKU:
5.3 cpenHee apudMeTHuecKkoe, MeauaHa, HanOOJbIIee W HAWMEHbIIEEe 3HAUCHUS,
pa3max
HNmerp mnpenacraBieHue O ClAy4alHOM HM3MEHYMBOCTM Ha IpuUMepax IeH,
5.4 (bu3NYeCKUX BETUYMH, aHTPOIIOMETPUUECKUX JTAHHBIX, UMETh MPEJCTABIEHUE O

CTaTUCTUYECKOU YCTOMUYMBOCTHU

ITpoBepsieMble 3r1eMeHTHI cosepkanust (7 Kiacc)

Kon ITpoBepsieMblii 2IEMEHT COJIEp/KaHUs

5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienne DaHHBIX B BHJE TaONHIl, AUarpamm, rpadukoB. 3amoTHEHHE

51 TaOJIML, YTEHHWE U TOCTpPOEHHE AuarpaMMm (CTOJIOUKOBBIX (CTONOYATHIX) M

' KpYroBbIX). UreHune rpadukoB peaiabHbIX MpoleccoB. M3BieueHrne nHpopManuu

U3 arpamMm U TabJnL, UCTIOIb30BaHUE U MHTEPIIPETALNS JaHHBIX
OnwucarenbHas CTAaTUCTHKA: CcpeaHee apudMeTHdeckoe, MeauaHa, pa3Max,

5.2 HauOoJblllee U HauMeHblllee 3HAa4eHHs] HaOopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4aiiHOM U3MEHYUBOCTH

5.3 CrnyualiHplii 3KCHIepUMEHT (OMBIT) M CiIy4ailHOe coObITHe. BeposTHOCTh U

yactota. Ponb MajgoBEpOSTHBIX M NPAKTHUECKH JOCTOBEPHBIX COOBITUH B




npupojie u B oduiectse. MoHeTa U UrpajibHas KOCTh B TEOPUU BEPOSITHOCTEH

I'pad, Bepmmna, pedpo. Crenenp BepuinHbl. Yuciao pédep M cymmapHas
creneHs BepiuH. [Ipencrasnenue o cBszHoctu rpada. Llenu u nukisl. Iyt B

54 N
rpadax. O6xox rpada (dinepoB myts). [IpencraBienne 06 OpUEHTHPOBAHHOM
rpage. Pemenue 3a1a4 ¢ moMomisio rpagos
[TpoBepsiembie TpeOoBaHuUs K pe3yibTaTam OCBOCHHSI OCHOBHOM

o0Opa3oBaTensHOM MporpaMMsl (8 Kirace)

Kon [TpoBepsiemble IpeIMETHBIE PE3YIbTaThl OCBOEHHSI OCHOBHON 00pa3oBaTelbHON
MPOBEPsI | MPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs
€MOoro
pe3yibTa
Ta
5 BepoATHOCTB U CTaTUCTHKA
W3BnekaTb M mpeoOpa3oBbIBaTh HMHMOPMAIMIO, IPEICTABICHHYI0 B BHJE
5.1 TabNMuI, AuarpamMM, Tpa(uKOB, TPEACTABIATH JaHHBIE B BHAEC TaOMMHIL,
Jyarpamm, rpaukoB
59 OnucelBaTh JaHHbIE C TIOMONIbIO CTAaTUCTHYECKUX IIOKAa3aTeNleil: CpeaHux
' 3HaYeHUH U Mep pacceruBaHMs (pa3Max, JUCTIEPCUs M CTaHIAPTHOE OTKJIOHEHUE)
53 HaxonuTh 4acTOTBI YHUCIIOBBIX 3HAUEHHUH W 4acTOThl COOBITUH, B TOM YHCJE IO
' pe3yabpTaTaM U3MEPEeHHU 1 HaOI0IeHU
Haxonute BeposTHOCTH ciydyallHBIX COOBITMM B OMbITax, 3Has BEPOSTHOCTH
5.4 AJIEMEHTApHbIX COOBITUH, B TOM 4HCJIE€ B OIBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSMHU
55 Hcnonb3oBate rpaduyeckue MOJIETH: JEpeBO CIIYy4aifHOrO SKCIEePHMEHTa,
' JMarpaMmsl Dilsiepa, YucIoBas MpsiMast
OnepupoBaTh MOHATUSIMH: MHOKECTBO, MOJIMHOKECTBO; BBIIOJHATH OINEpaliu
5.6 Ha/l MHOXXECTBaMH: OOBbEIMHEHHE, IepecedeHue, IOMOJHEHHE; MEePEUUCIsiTh
3JIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB
Hcnonp3oBath rpaduyueckoe MpeicTaBlIeHue MHOKECTB U CBSA3EH MEXAy HUMHU
5.7 JUIsL OTIMCaHUs TNPOLIECCOB U SIBICHUN, B TOM UHMCIIE NPU PEIICHUU 3a7ad W3

JIpYTUX y4eOHBIX MPEAMETOB U KypCOB

IIpoBepsieMble 2EMEHTHI coaepkaHusl (8 Kiacc)




Kon [IpoBepsieMblil 2JIEMEHT coAep KaHUs
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBnenne JaHHBIX B BUJE TaOJIUI], JUArpaMm, rpadukoB
59 MHoOXecTBO, 3JE€MEHT  MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
' MHOX€ECTBaMU: 00bEMHEHNE, [IepeceueHue, JONOJHEHNE
53 CpoiicTBa omnepauuil HajJ, MHOXKECTBAMHU: IEPEMECTUTENBHOE, COYETaTEIbHOE,
' pacnpenenuTeabHOe, BKIIOUCHUS
54 Hcnonb3oBaHue rpapuueckoro IMpEeACTaBICHUS MHOXECTB JJIs ONMCAHHS
' peaJIbHBIX MPOLIECCOB U SIBJICHUM, TIPU PELLIEHUH 3a/1a4.
55 W3mepenue paccemBanus JaHHbIX. Jlucmepcuss U cTaHAApTHOE OTKJIOHEHHE
' YUCIIOBBIX HaOOpoB. Jluarpamma pacceuBaHUs
OneMeHTapHble  COOBITHS — ciaydaiHoro ombiTa. CoydaiiHble  COOBITHSL.
56 BepositHoct  coObITui. OmBITBI C  PaBHOBO3MOXHBIMU ~ 3JIEMEHTapPHBIMU
' coobitusMu.  CrywaiiHbiii  BeIOOp. CBsI3b  MEXAY MAaJOBEPOSTHBIMU U
IPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPO/JIE, OOIIECTBE U HAYKE
JepeBo. CBolicTBa I€PEBBEB: €AUHCTBEHHOCTD IIyTH, CYIIECTBOBAHHUE BHUCSUYEH
5.7 BEPILMHBI, CBA3b MEXAY UHCIOM BepmMH u uuciaoMm pédep. Ilpasumio
yMHOXXeHUs. Perienne 3a1a4 ¢ noMosio rpagos
[TpotuBononoxHusle  coObiTusA. [Juarpamma Oitnepa. OObenuHeHHE WU
5.8 nepecedeHre coObiThil. HecoBmecTHble coObITHS. DopMynia  CIIOXKEHUS
BEPOSATHOCTEN
5.9 VYcnoBHast BeposTHOCTB. [IpaBuno ymHoxxenus. HezaBucumble coObITHS
[IpencraBnenue sxcriepuMeHTa B BUJIE JiepeBa. Perienne 3ajau Ha HaXO0X/I€HUE
5.10 BEPOATHOCTEH C IIOMOINBIO JIepeBa CIy4yallHOTO JKCIIEPUMEHTA, AMAarpaMMm
Ditnepa
[Iposepsiemsbie TpeboBaHus K pe3ynbTaTam OCBOEHUS OCHOBHOM

o0pa3oBaTenbHON porpaMmsl (9 kiacce)

Kon [TpoBepsieMble TIpeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHON
poBepsl | MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHUs

€MOro

pe3ynbTa

Ta

5 BeposiTHOCTB U cTaTHUCTHKA

5.1 W3Bnekats ¥ mpeoOpazoBbIBaTh MHGOPMAIUIO, MIPEJICTABICHHYIO B PAa3JIMYHBIX

UCTOYHMKAX B BHJE TAOIUI], AMarpamm, rpadukoB, MPENCTaBIATh JAaHHbIE B




BH/JIC TAOJINII, TUArpaMM, rpapuKOB

PemnraTs 3a/ladd  OpraHU30BAHHBIM HCpC60pOM BApHUAHTOB, a TaKXE€ C

5.2
UCIIOJIb30BaHNEM KOMOMHATOPHBIX TIPABHII M METO/IOB
53 Hcnonp30BaTh ONUCATENbHBIE XapAKTEPUCTUKU JJS MAacCUBOB YHMCIIOBBIX
' JIAHHBIX, B TOM YHCJI€ CPEAHUE 3HAYCHUS U MEPhI PACCEUBAHUS
5.4 HaxomuTh 4acTOTHI 3HAYEHWH W YacTOTHI COOBITHS, B TOM YHCJE MOJIB3YSCh
' pe3ynbTaTaMu IPOBEIEHHBIX H3MEPEHUN U HAOIIIOICHUI
HaxoauTh BEpOSTHOCTH CIIy4alHBIX COOBITHMII B M3YYEHHBIX OIBITaX, B TOM
5.5 YHUCJIE B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMH, B CEPHUSIX
UCIBITAHUH /10 TIEPBOTO YCIeXa, B CEpUSIX UCTBITaHUHN bepHymnnu
56 HNmeres mpencraBiieHHME O CIAy4allHOM BEJIMYMHE H O  PACHpPEACIICHUU
' BEPOSATHOCTEM
HmeTs mpencTaBieHHME O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CITYYalHOW M3MEHUYMBOCTH M O POJIU 3aKOHA OOJBIIHMX YHCET

B IIPUPO/IC U OOIIECTBE

[TpoBepsieMbie meMeHTHI coaepxkanws (9 kimace)

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
5 BepoaTHOCTB U cTaTUCTHKA
[IpencraBnenue qaHHBIX B BUJE TAOJIUL, JUarpamm, rpaukoB, HHTEPIIPETALINS
5.1 JaHHbIX. YTeHHe W MOCTpOeHHEe TaOJHll, JuarpaMM, rpaukoB MO pealbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u paxTopuan
5.3 CoueTaHus ¥ YUCIIO COUYCTaHUN
5.4 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCoib30BaHMEM KOMOWHATOPUKH
55 I'eomerpuueckas BeposTHOCTb. CiydailHbIi BBIOOp TOUKM U3 (QUTYpHl Ha
' IUIOCKOCTH, U3 OTPEe3Ka U U3 IyTU OKPYKHOCTH
5.6 Ucneitanne. Yenex u Heynaua. Cepus UCIBITAaHUN 0 IEPBOIO ycrexa
57 Cepus ucnbitTanuit bepHymau. BeposTHOCTH COOBITHII B CepUM MCIBITAaHUH
' bepnynnu
5.8 CryqaifHasi BeTMYMHA U pacipeiesieHue BEpOSITHOCTEH




59 Maremarnueckoe oxxuganue u gucnepeus. I[lpumepsl MaTemMaTHUeCKOro
' 0’KMJIaHMS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJIUYUHBI

510 MaremMaTuueckoe OXHJIAHHE U JUCHEpPCUs CIIy4alHOW BEIWYUHBI «YHCIIO
' YCIIEXOB B CEpUU UCIBITAaHUI bepHyin»

511 [lonsiTue o 3akoHe OonbIIMX uHced. M3MepeHHEe BEpOSATHOCTEH C MOMOIIBIO
' yacToT. Poib 1 3HaueHne 3aKk0Ha OOJIBIIMX YUCEll B IPUPOJIE U 00LIEeCTBE

[Iposepsiembie Ha OI'D o Matematrke TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUSI OCHOBHOM

00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus

Kon
poBepsie
MOTO
TpeboBaH
us

[TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOIM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus Ha OCHOBE
oroc

YMeHue onepupoBaTh NOHATHIMU: MHOKECTBO, ITOJAMHOKECTBO, ONEPALlUH HAJl

MHOECTBaMH; YMEHHE OIepUPOBATh MOHATHAMMU: Ipad, CBA3HbIN rpad, 1epeso,
LUKJI, IPUMEHATh X IPU PELIEHUU 3aja4; YMEHHUE UCI0JIb30BaTh Ipaduyeckoe

IIPEACTABIICHUE MHOYKECTB U1l ONIMCAHUS PEAIBHBIX IIPOLECCOB U SBICHUH, IIPU
peLIeHNH 3ajia4 U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUSAMU: ONIPEAECIEHNE, aKCUOMa, TEOPEMa,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUS,
MIPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAaHU N

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE
YHCII0, JEJIMMOCTh HaTypaIbHBIX YNCEN, IPU3HAKU AEITUMOCTH, LIEJI0E YUCIIO,
MOJ1yJIb YKCJIa, OOBIKHOBEHHAs JpOo0Ob U JecsITHUHAs ApoOb, CTAaHIaPTHHIN BUJL
quciIa, PAMOHAIBHOE YHCIIO, HPPALMOHATIBHOE YUCIIO, apu(METHUECKHI
KBaJIpaTHBIN KOPEHb; YMEHHE BHITIOIHATH AEUCTBUS C YUCIaMH, CPaBHUBATh U
YIOPSAAOYUBATH YUCIIA, IPEICTABIISTh YUCIIa HA KOOPAUHATHOM MPSAMOH,
OKpPYIJIATh YMCIIa; YMEHUE €aTh IPUKUJIKY U OLEHKY pe3yJIbTaTa BEIUMCICHUN

YMeHne ornepupoBaTh MOHATHIMH: CTETIEHB C [ENBIM MTOKa3aTeleM,
apudMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWIEH, ajaredpandeckas Apoos,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTETIEHH OOJIbIIE €ANHHIIBL;
YMEHUE BBIOJIHATH pacy€Thl 1o popmyam, mpeodpa3zoBaHus LEIbIX, JPOOHO-
PALMOHAIFHBIX BBIPAXKCHUI 1 BBIPAKEHUH C KOPHAMH, Pa3I0KeHUe




MHOI'oO4J€Ha Ha MHO>KHUTECJIU, B TOM YHCJIC C UCITIOJIb30BAHUECM (bOpMy.]'I Pa3HOCTH
KBaJApaToOB U KBaJApaTa CYMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMU: YHCIOBOE PABEHCTBO, YPABHEHHUE C OJTHOU
IIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE
peliaTh JIMHEWHbIE U KBaJIpaTHbIE ypaBHEHUS, IPOOHO-paIlMOHATIbHbIE
YpaBHEHUS C OJHON NIEPEMEHHOM, CUCTEMBI JABYX JIMHEHHBIX YPABHEHUN,
JMHEHbIE HEPAaBEHCTBA M UX CHUCTEMBbI, KBaJpaTHbIE U APOOHO-pAllMOHATILHBIC
HEPaBEHCTBA C OAHOU IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3aa4 U3 APYTHUX
MIPEAMETOB U NMPAKTUYECKUX 337a4; YMEHUE HUCII0Ib30BATh KOOPAUHATHYIO
OPSAMYIO M KOOPAWHATHYIO TUIOCKOCTbD JUISI M300payKeHHsI peIlICHU ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATHIMA: QYHKIUSA, TpapuK QyHKIUH, HYTH QYHKIIH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, TIPOMEKYTKH BO3PACTaHUS, yOBIBAHHSI,
HanOoJIbIIIee ¥ HAUMEHBIIICE 3HAYCHUST (DYHKIIUU; YMEHHE OTIEPHUPOBAThH
MOHSITHSIMH: TIPSIMasi TIPOTIOPITUOHATIBHOCT, JIMHEHHAS (YHKITHS, KBAApATHIHAS
byHKIUsA, 0OpaTHAS MPOMOPIMOHATBLHOCTD, TapadoIia, TuepooIa; yMeHUE
CTpOUTH TpaduKu (HYHKITUH, HCIIOJIB30BATh I'PaUKH JIJIS ONIPEICIICHHS CBOHCTB
NPOIIECCOB U 3aBUCUMOCTEH, JJIsl pEIICHUS 3a/1a4 U3 IPYTUX YUeOHBIX
MPEIMETOB U PEATbHOM KU3HH, YMEHHE BBIPAXKaTh (POPMYJIaMU 3aBUCHUMOCTH
MEXTy BEIMIMHAMHI

YMeHue onepupoBaTh MOHATUSAMU: TIOCIIEI0BATENBHOCTD, apu(pMeTHIECKast U
reoMeTpHUEeCcKas IPOrpPeCCUH; YMEHNE UCIIOIb30BaTh CBOMCTBA
nocieaoBaTelbHOCTEN, POPMYIIBI CyMMBI M OOILIEr0o WieHa MpY pPeleHu  3a1a4,
B TOM YHCJIE 33/]1a4 U3 JIPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU

YMeHue pemarte 3a7aui pa3HbIX TUIOB (B TOM YHUCIIE HA MIPOLIEHTHI, JOJIH U
4yacTH, ABUKEHUE, padoTy, 1IEHy TOBAPOB U CTOUMOCTH IMOKYIIOK U YCIIYT,
HAJIOTH, 3a/1a41 U3 00JIACTH YIpaBJICHUS JIMYHBIMUA U CEMEHHBIMHU (pUHAHCAMH);
YMEHHUE COCTABIIATH BBIPAKECHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIJIOBHIO 3aJ1a4H, UCCIIEJOBATh MIOJIy4YEHHOE PELICHUE U OLICHUBATh
IPaBJOIN0100HOCTh MOJTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarh NOHATHAMU: (PUTYpa, TOUKA, OTPE30K, IpsAMas, Ty,
JIOMaHasi, yrojl, MHOTOyT OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN 1
PaBHOCTOPOHHUI TPEYrOJbHUKHU, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHA,
OucceKTpurca 1 BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOIbHUK, TapajljieiorpamMm,
pPOMO, IPSMOYTOJIbHUK, KBAJpaT, TPAIELs; OKPYKHOCTb, KPYT, KacaTeJlbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHE PEIIaTh 331a4H, B TOM
qKCJIE€ U3 IOBCEIHEBHOM KM3HU, HA HAXOKJEHUE F€OMETPUUECKUX BEIUUHUH C




NPUMEHEHUEM M3yYECHHBIX CBOUCTB QUTyp U (hakTOB

10

YMeHue onepupoBaTh NOHATHIMU: PABEHCTBO (UTYP, pABEHCTBO
TPEYroJIbHUKOB; MapaJUIeIbHOCTh U HEPIEHANKYISAPHOCTD MPSIMBIX, YTOJI MEXKIY
OPSAMBIMHU, TIEPIICHIUKYIISAP, HAKIIOHHAS, TIPOEKIIUs, Togooue Guryp, nogooHbIe
TPEYrOJbHUKHU, CAMMETPHSI OTHOCUTEIBHO TOYKH U TPSMOIl; yMEHHE
pacrio3HaBaTh PaBeHCTBO, CAMMETPUIO U MoA00ue GUryp, napajuieIbHOCTh U
NEepIEHINKYIIIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHPE

11

YMeHue onepupoBaTh MOHATUSAMHU: JJIMHA, PACCTOSHUE, yroil (BeTUYMHA YIJIa,
CHHYC M KOCHUHYC YIJIa TPEyroJbHUKA), TJIOMIA/Ib; YMEHUE OIICHUBATH pa3Mephl
peIMeTOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE MPUMEHSATH (HOPMYIIbI
nepuMeTpa M TUIOHIAJANM MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U TUIOLIAIN
Kpyra, oObeMa MpPSIMOYTOJIBHOTO MapajieNienuiea; yMEHHE MPUMEHSTh
MPU3HAKU PABEHCTBA TPEYTOJIbHHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHHKA,
teopemy Iludaropa, TpUroHomeTpuueckre COOTHOIICHUS MJisi BBIYUCICHUS
JUIMH, PACCTOSIHUM, MIIOIIAEH

12

YMenue uzobpaxarb miockue GUrypsl U UX KOMOWHAIUU, TPOCTPAHCTBEHHBIC
Gurypsl OT pyKH, C HOMOUIbIO YEPTENKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY OIUCAHUIO

13

YMeHHe OomnepupoBaTh IOHATHAMH: IPSIMOYIOJIbHAs CHCTEMa KOOpIMHAT;
KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEICHHME BEKTOpa Ha
YHUCIIO, CKAJSIPHOE MPOU3BENCHUE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPHI U
KOOPJIMHATHI I MPEACTABICHUS NaHHBIX M PELICHUs 3a/1ay, B TOM YHUCIE U3
JPYTUX Y4EOHBIX MTPEIMETOB M pPEaIbHOM JKHU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOUKOBBIE i KPYTOBBIE TUATPAMMBI,
TabJINLbI, cpeHee apudmMeTnyeckoe, MeMaHa, Hauboblliee 1 HauMEHbLIee
3HAUEHUs, pa3Max YUCIOBOrO HabOpa; yMEHUE U3BJIEKATh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO B TA0IHIAX U HA
JuarpaMmax, OTpaKarollylo CBOMCTBA U XapaKTEPUCTUKH PeaIbHbIX MPOLIECCOB
U SIBJICHUI; YMEHUE PAcio3HABATh U3MEHYUBHIE BEJTMYMHBI B OKPYKAIOIIEM
MUpe

15

YMeHue ornepupoBaTh NOHATHIMHU: CIIyYaiHBIN ONBIT (CTy4alHbINA
JKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (IEMEHTAaPHBIN UCXO0/) CIIy4alHOTO
OTIBITA, CITy4yaifHOe cOOBITHE, BEPOSATHOCTH COOBITHS; YMEHNE HAXOIUTh
BEPOATHOCTH CIyYallHBIX COOBITHI B OIBITaX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHE PEIIaTh 331a4d METOJIOM
OpraHM30BaHHOIO NIepedopa U ¢ UCIOJIb30BAHNEM IIPABUIIa YMHOXKEHHUS; YMEHHE
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUH U SBJICHUHN, TOHUMATh POJIb
MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI B OKPYKAIOIIEM MUPE
U B )KU3HU; 3HAKOMCTBO C IMOHATHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YHCEIN U €TO POJIbIO B MACCOBBIX SIBICHUSX




16 YMeHue BpIOUpaTh MOIXOIAIINNA U3YIECHHBIM METOI AJI PEIICHUS 3a/1a4H,
IPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB MATEMAaTUKU B UCKYCCTBE, ONTUCHIBATH
OTJICJIbHBIE BBIJIAIOLIUECS PE3YJIbTATHI, I0JIyUEHHBIE B X0J1€ Pa3BUTHS
MaTeMaTUKHU KaK HayKH, IPUBOJAUTH IPUMEPHI MATEMaTHUECKUX OTKPBITHI U UX
aBTOPOB B OT€YECTBEHHON U BCEMHPHOI HCTOpUU

IlepeueHb 351eMEHTOB coaepkanus, nposepseMbix Ha OI'D 1o MaremaTuke
Kon [IpoBepsieMblil AJIEMEHT COJIEPKAHUS
1 Yucna v BBIYHCICHUS
1.1 Harypasibable u nensie yucna. [IpusHaky 1enMMOCTH HEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U ACCATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCUHBIE TIEPHUOIUYECKHE
Ipobu
1.3 Panmonanpueie yncna. ApudmMernyeckue onepannuy ¢ palMOHAIbHBIMU YHCIAMU
14 JeiictButenpHple uncia. ApudMeTudyeckue ornepanuu ¢ ACHCTBUTEIbHBIMU
qrCcIaMu
1.5 [IpubnuxEéHHble BBIYUCIECHUS, IPaBUJIA OKpPYIJEHHs, INPUKUIKA M OLEHKa
pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpa)KeHHUS (BBIPAXKEHHSI C IEPEMEHHBIMU )
2.2 Crenenb c uenbiM mokaszareneM. CTemneHb C palloOHaJIbHBIM TOKa3aTeleM.
CBolicTBa CTENEHH
2.3 MHorouIeHsl
2.4 Anrebpanyeckast 1poOb
2.5 Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHHU. Hencreus c
apuPMeTHYECKUMU KOPHSIMH HaTypaJbHON CTENEHH
3 YpaBHEHMS 1 HEpaBEHCTBA
3.1 Ilensile u JpoOHO-palMOHaNbHBIE ypaBHEHHA. CHCTEMBI U COBOKYIHOCTH
ypaBHEHUU
3.2 Ilensle u ApoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHUCTEMbl M COBOKYIHOCTHU
HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3aa4
4 YucnoBble NOCIEI0BATENbHOCTH
4.1 [TocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN
4.2 Apudmernueckass M TreomeTpuyeckas mnporpeccud. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
5 DYHKIMHI
5.1. Oyaknus, cnocodsl 3amaHus  Qynkmuu.  [padux  Pyakmuu.  OO6mactb
OTIpesieNIeHus] 1 MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymn ¢ynkumu. Ipomexytku
3HaKOMOCTOAHCTBA. [IpoMexyTkn MOHOTOHHOCTH (yHKUIMU. MakcuMyMbl U
MUHUMYMBbI QyHKIMU. HawmbGonbliee W HauMeHbIlee 3HAaueHHUE (QYHKIUM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha IpsIMOil U IIIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 ['eomerpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBoiicTBa




7.2 TpeyroabHUK
7.3 MHOroyrojabHUKU
7.4 OKpYXHOCTh B KPYT'
7.5 Vi3MepeHune reOMeTpuYeCcKiX BEIMIHH
7.6 Bekropsl Ha 110CKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaTtopuka
8.4 MHuo>xecTBa
8.5 I'padsr

TemaTH4eckoe MJIAHMPOBAHNE

7-H KJacc
KoumnuectBo yacos DJIEeKTPOHHbIE
No HaumeHoBanme (undposbie)
" | pa3nesioB u Tem o0pa3oBaTe/ibHbIE
n/n KonTpoabubie | [IpakTudyeckue
NPOrpaMMblI Bcero pecypcel
padoTsbI padoThI
IIpencraBnenue bubnmuorexa ®I'UC
1 JTAHHBIX 7 2 «Mos mkoa»
BeposrHocTs n
CTaTHCTHKa, 7 Kjacc,
2 OnucarenbHast 8 1 OI'AOY JIO
CTaTHCTHKA «AKajieMus
MuHnpocBenieHus
Poccuny
Cnyuaiinas bubnuorexa ®I'UC
3 W3MEHYHBOCTh 6 1 «Mos mKoaIa» —
BBenenue B bubmuorexa ®I'1UC
4 Teoputo rpados 4 «Mos 1IKOIaY
Beposaraocts u
5 Hacrota 4 1 Bbub6muorexa ®TUC
CIIyalHoTO «Most mKona»
COOBITHS
O000mmenue,
6 cUcTeMaTHU3aIus 5 2 BI/IGHI/IOTGKa dI'ucC
SHAHUH «Mos mkoaa




OBILIEE

KOJIMYECTBO
YACOB I10 34 2 5
ITPOI'PAMME
8-ii Kiace
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
No HaumeHnoBanme (uudposBbie)
/' pa3aesioB U TeM K n o0pa3oBaTejibHbIE
n/n nporpamMMbL Beero | KOHTPOIbHbIE | TIpakTHyeckue pecypebi
padoThI padoThI
IToBTOpEHUME bubnunorexa ®I'UC
1 Kypca 7-To Kiacca 4 «Mos mkoa»
BepositHOCTE M
OmicaTensHas CTaTUCTHUKA, § Kilacc,
o | CTATHCTHKA. 4 OI'AOY IO
PaccenBanue «AKazemus
JAHHBIX MuHIIpoCBeIeHus
Poccuny
bu6mmorexa ®I'UC
3 | MHoxecTsa 4 «Mos mKoIa»
BepositHOoCTh
4 cnyqai/’IHoro 6 1 bubmnorexa ®I'IC
COOBITHS «Mos mKoaa»
BBenenue B bu6anorexa ®I'UC
5 Teoputo rpados 4 «Mos mKosay
Crny4aiiabie bubnuorexa ®I'UC
6 | cobbrrus 8 «Mos mKojay
O06o00mmeHue,
7 CUCTEMaTHU3aIUI 4 2 bubmuorexa ®I'1UC
3HAaHUH «Mos mkosa
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 1
ITPOI'PAMME
9-if kaace

Ne | HammeHnoBanue

KoaunuyecTBO 4acoB

DJIEKTPOHHBIE




/11 | pA3/IeIoB u Tem KonTpoabnbie | [IpakTuyeckue (i ppoBIe)
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[ToBTOpEeHune bubnmoreka ®I'UC
1 Kypca 8-To Kjacca 4 «Mos mkoIa»
2 | DneMeHTHI 4 1 BepositHoCTh M
KOMOWHATOPUKHU CTaTUCTHKA, 9 KJ1acc,
OI'AOY AIIO
«AxaneMus
MuHnpocBemeHus
Poccun»
I'eomeTpuueckas bubnuorexa ®I'UC
3 BEPOATHOCTD 4 «Mos mKoma»
BepositTHOCTB M
CTaTHCTHKa, 9 Kiacce,
4 UcnbiTanus 6 1 PrAOY MO
Bepuy:um «AxageMust
MuHnpocsenieHus
Poccun»
Crnyuaiinas bubnuoreka ®I'UC
S |pennunHa 6 «Mos urkoma
BepositHOCTB 1
CTaTUCTHUKA, 9 KJacc,
6 O6o6mieHue, 10 1 PrAOY IO
KOHTPOJIb «AxaneMus
MuHnpocBenieHus
Poccun»
OBUIEE
KOJIMYECTBO
YACOB IO 34 1 2

I[TPOTPAMME
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