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IHOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca «BeposITHOCTh M CTaTHCTHUKa» 0a30BOTO ypOBHS IS
oOyuaroruxcst 10 —11 xmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNpHOrO CTaHJapTa CpeaHEro olmiero obpazoBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEIBIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAUIHUNA POCCHICKOTO
oOpazoBanus. Peanm3zamus nporpamMMmbl OOECIIEUMBACT OBJAJICHUE KIIOYEBBIMH KOMIICTCHIIUSIMH,
COCTaBJISIOUIMMH OCHOBY JUIS CaMOpPa3BUTHS M HENPEPHIBHOTO O0pa30BaHUA, LEIOCTHOCTh
OOIEKYIBTYPHOT0, TUYHOCTHOT'O U MTO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YYarOMINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOusblii kypc «BepoATHOCTb M CTaTHCTHKa» 0a30BOr0 YpPOBHSI SIBJISETCS MPOIODKEHHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHS OCHOBHOM HiKouibl. Kypc npeanasHauex
s (GopMupoOBaHUS Y OOYYAIOMUXCS CTATUCTHUYECKON KyJabTYyphl W TIOHHUMAHUS POJH TEOPUHU
BEPOSITHOCTEM KaK MaTeMaTHYECKOTO MHCTPYMEHTA JJisi U3YYCHHS CIy4alHBIX COOBITUN, BEIHMYUH U
npoueccos. [Ipu u3yuenun Kypca o0oramaroTcs MpeACTaBICHUS yUalluXcs O METOAaX UCCIeI0BaHuUs
W3MEHUYMBOTO MUPA, Pa3BUBAETCS MOHHUMAHHE 3HAYMMOCTH M OOIIHOCTH MAaT€MaTHYECKUX METOJOB
MO3HAHUS KaK HEOThEMJIEMOM YaCTHU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Conepxkanue Kypca HampaBlICHO Ha 3aKpeIyIeHUE 3HAHUW, MOJYYEHHBIX MPU U3YYCHUH Kypca
OCHOBHOM IIIKOJIBI M HA PA3BUTHUE NPEJICTABICHUN O CIIyYalHBIX BEJIMUYMHAX U B3aUMOCBS3AX MEXKIY
HUMH Ha BOXXHBIX IPUMEPAX, CEOXKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B coorBercTBUM € yKa3aHHBIMH LIETISIMA B CTPYKType ydeOHOro kypca «BeposTHOCTh u
CTaTUCTUKA» CpEJAHEW IKOJbI Ha 0a30BOM YPOBHE BBIICJICHBI CIEAYIOIIME OCHOBHBIC
cofiepkaTenbHble JTUHUH: «CiydaiiHble COOBITHS U BEpOSATHOCTUY», «CiydaiiHble BETUYMHBI U 3aKOH
OOJIBIINUX YHCET.

Baxxnyto yacth Kypca 3aHUMaeT U3y4ye€HHUE TE€OMETPUUECKOTO 1 OMHOMHAIBHOTO pacIpeesICHUM
M 3HAKOMCTBO € HX HENPEPHIBHBIMM aHAJOraMd — TIOKA3aTeIbHbIM M  HOPMaJbHBIM
pacIpeeneHUsIMU.

Copmepxannie nuHNH «Ciy4ailHble COOBITUS U BEPOSTHOCTU» CIYXKUT OCHOBOW s
(dhopMHUpPOBaHMS TIPEACTABICHUM O pacHpeleNieHUHd BEPOSTHOCTEH MEXAY 3HAUCHHUSMHU CIy4alHbBIX
BEJIMYMH, a TaKXKe 3Ta JUHUA HeoOxoauma Kak 0asza s M3y4YeHHUs 3aKoHa OOJIBIIUX YHCeT —
(GyHIaMEHTAILHOTO 3aKOHA, JEHCTBYIONIETO B MPUPOJE U OOIIECTBE M MMEIOIIET0 MaTeMaTHYECKYIO
dopmanmzanuio. Cam 3aKkoH OONBIIMX YHCEN TpeIaracTcss B O3HAKOMHUTENbHOW (opme c
MUHUMAaJIbHBIM UCIOIH30BAaHHEM MaTeMaTHIeCKOro (hopMamn3ma.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMA BEJIWYMHAMH, AKUECHTHUPYIOT BHUMAaHHE
IIKOJIPHUKOB Ha ONMHUCAHUM W M3YUYCHHH CIyYaWHBIX SBJICHUM C MOMOIIBIO HEMPEPHIBHBIX (DYHKIIHIA.
OcHOBHOE BHHMMAaHHME YJENSAETCA IOKa3aTeIbHOMY M HOPMAaJbHOMY PpACIPENCICHUSIM, MPU STOM
MpeInoiaraeTcs 03HaKOMUTENbHOE U3yUeHUE MaTepuaia 0e3 J10Ka3aTenbCTB IPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YUCHUC KypcCa «BCpOHTHOCTB U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOJAUTCA 1 gac B HCACIIO B
TCUYCHHUEC KaXXJ0Io roga OGy‘-ICHI/I}I, Bcero 68 qu6HBIX qacCoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienue JaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpeaHee apudmeruyeckoe,
MeAuaHa, HauOoJblliee W HaUMEHbIIee 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyuaiiHple 5KCIEpUMEHTHI (OIBITHI) M CIy4alHbIE COOBITHS. DJIEMEHTAapHBIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHSI. BIM30CTh 4acTOTHI M BEPOSTHOCTU COOBITHHA.
CrnyyaliHbIe OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH. BeposiTHOCTH cOOBITUI
B OTIBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Ornepanuu HaJ COOBITHSIMU: MEepeceyeHue, 00bEeIMHEHHUE, MPOTUBOIOJIOKHBIE COOBITHSI.
Huarpammbl Ditnepa. Dopmyna ca0KeHUs BEPOSITHOCTEH.

YciioBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEMR. JlepeBO CIIy4alHOr0 3KCIIEPUMEHTA.
®dopmyna noJHOU BepoaTHOCTH. HezaBucuMbie COOBITHSI.

Kombunaropuoe npaBuino ymHoxeHus. [lepectaHoBku u Qaxtopuan. Yucno codeTaHui.
Tpeyronpauk [Tackans. @opmymna 6maoma HeroToHa.

buHapHbIii cilydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucCuUMblE UCIIBITAHUS.
Cepusi HE3aBHCHMBIX HCIBITAaHUW 10 mepBoro ycrexa. Cepus HE3aBHUCHUMBIX HCIIBITAHUNA
bepnymn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jluarpamma pacrpezeseHusl.
[Tpumepsl pacnpeeneHuii, B TOM YKCIIe, FTEOMETPHUECKOE B OMHOMHAIBLHOE.

11 KUIIACC

UucnoBble  XapaKTEPUCTUKH  CIYyYalHBIX BEJIIMYMH: MaTeMaTH4ECKOE  OKHMJIaHHE,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHME. [IpuMepbl MpUMEHEeHNs MaTEMaTHYECKOTO 0KUIAHMS, B
TOM YHCJIE B 3aJayaX M3 IIOBCEJHEBHOM >KU3HU. MaremaTuyeckoe OXHJaHHE OWHapHOU
CIIy4yallHOM BEIWYMHBL. MaremMarudeckoe OXXKUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUS TEOMETPUYECKOT0 M OMHOMHUAIIBHOTO paclpeesIeHH.

3aKkoH OOJBIIMX YHMCEN U €ro poiib B HayKe, MpHUpoje U odiecTBe. BeiOOpouHbIi MeTOq
UCCIIEI0OBAHUH.

IIpumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHperciICHHUs.
3amauy, MpUBOJALIME K HOpMalbHOMY pacnpezneneHuto. IloHstue o HopManbHOM
pacIpeeNIeHUN.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKAAHCKOW TMMO3MLIMK OO0ydYarolmierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO POCCUICKON IPpaXKTAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHUCKOM MATEMATHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIKOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEIIEHUH, PaCcCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOTO U 0Oe30macHOro obpasa >KU3HU, OTBETCTBEHHOT'O OTHOUICHHS K CBOEMY 370POBBIO
(310poBo€e mMHTaHWe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIESATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IHMYHbIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHUE MPUPOJHONM U COLMAIBHOU Cpeabl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTalued Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3afad B 00JIacTU OKpYXKaroule cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI Il OKPYKAIOIIEH CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0BEUYECKON JESTENbHOCTH, ITAOB €€ Pa3BUTUS M 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTO npeamera «MaremaTtruka
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPHUHHMATH, (HOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPIUTEIIBHBIC H
OTpHUIATEIIbHBIC, SANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOSAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBaHUE TIO0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEAEHHOTO HAOTIOJCHUS, UCCIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;



® [IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCa, & TAK)KE BBIABUTATH MPEATION0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBUIBJIAThH AeUUUTH HHPOPMALUK, TaHHBIX, HEOOXOAUMBIX /ISl OTBETa HA BONPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbpIOMpaTh MH(OPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpOBaTh HWH(POPMAIUIO, TMPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

® OIICHWBaTh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHbie KOMMYHUKAmMuUGHbIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CY)KJIECHHS B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0Jie 00CYX/IeHUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOil TeMbl, TPOOIIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TIOUCK pEUICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI dopme popMyIrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IpEeACTaBIATH PE3yJIbTaThbl PELICHUS 3a7aud, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJBKHX JIOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX opmax paboThl (00CykAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HOPOAYKT 10 KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue cmoici08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:

COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pE3yNbTAaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurarh U CTPOUTH TAOIULIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpenHee apudmerHdeckoe, MenuaHa, HauOoibIIee,
HalMEHbIIIee 3HaUE€HUE, pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSAMH: CIy4alHbBIM SKCIIEpUMEHT (OMBIT) M Ccily4aiiHOe cOObITHE,
AIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIM MCXOJ]) CIYYallHOTO OIBITA; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATH BEPOSATHOCTH
COOBITUI B U3YYEHHBIX CIYy4alHBIX 3KCIIEPUMEHTAX.

Haxonute 1 GopMynupoBaTh COOBITHS: IepeceueHre U 0ObeANHEHHE JTaHHbIX COOBITHH,
coObITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO; IOJIb30BAThCS JUarpaMmamu Oilnepa u
(bopMyII0ii CI105KE€HUSI BEPOATHOCTEN MIPU PEIICHUH 3a/1au.

OnepupoBaTh MOHATHSAMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4allHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUS, CEPUS HCIBITAHUM,
ycrex M HeyAauya, HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAaHUNA 10
NEPBOTO yclexa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu UcTIbITaHui beprysu.

OnepupoBaTh MOHATHSAMM: CilydailHass BEIWMYMHA, paCHpEleNeHUe BEpOSTHOCTEH,
JyarpaMma pacrpeieeHus.

11 KUIIACC

CpaBHUBaTh BEPOSTHOCTU 3HAUEHUH CIIy4ailHOM BEJIUYMHBI 10 PACHPECICHUI0 WM C
MTOMOILBIO AUArpaMM.

OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO OKHWJAHUS; IPUBOAUTH IIPUMEPHI, Kak
IIPUMEHSAETCd MAaTEeMATHUYECKOE OXHUAAHUE CIIy4alHOW BEJIIMYMHBI HAXOIAUTh MaTEMaTUYECKOE
OKHJaHHE 110 JAHHOMY PACIIPENEICHUIO.

HmeTs mpencTaBieHue o0 3aK0He OOJIbIINX YHCEN.

HMeTs npeacTaBiaeHUuEe O HOPMAJIbHOM PaCIpENCIICHUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 bub6nmoreka [IOK
CTaTHCTHKA https://m.edsoo.ru/e0b7b0f1
Cny4aiiHble OIBITHL M CIy4aiHbIe COOBITHS,
2 onfizbl c paBHOBOSMO)KH}I’:MI/I 3 1 brbmmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapPHBIMU HCXO0/IaMH
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmorexa [JOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
YcaoBHas BEpOSITHOCTD, JIEPEBO
4 CIIy4aliHOTO (l;)HLITa (boplil[yia MIOJIHOM 6 1 Bubmmorexa IOK
’ . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCThH COOBITUI
5 DneMeHThl KOMOMHATOPUKU 4 bubmmorexa LOK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu mocienoBaTeabHbIX UCTIBITAHUN 3 1 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
7 CrnyuaiiHble BeTHUUHBI U paclpeieTICHHUs 6 bubmoreia LIOK
https://m.edsoo.ru/e0b7b0f1
8 O000111eHIE U CUCTEMATH3AIIU 3HAHUI 4 1 ﬁ::g:j;;:é;ii?ﬁle Ob7bOfL
OBIIEE KOJIMYECTBO YACOB I10 33 5 2

[TPO'PAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 MaremaTuyeckoe OKUJIaHUE CITy4yaHOU 4 bu6nmoreka [IOK
BEJTMYHHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u cTaHAapTHOE OTKIIOHEHHE Bbu6moreka [JOK
2 . 4 1
CITy4ailHOW BEJTMYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuoreka [IOK
3 3 0 3 1
AROT DOIRIIE Jeet https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiTyyaliHbIE BEJIMUYHUHBI 2 bubnnoreka [JOK
(pacmpeaeneHus) https://m.edsoo.ru/5fbc5dcl
5) HopmanbHoe pactipenenenus 2 1 brbmmorexa LIOK
P pactipelt https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06001IeHUE U 19 5 bu6nunorexa LIOK
cUCTEeMaTH3aIus 3HAHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJHUIIBI U JHATPAMMBI

OnepupoBaTh MOHATHSMH: cpelHee apudmernyeckoe, MeAHAHA,
HauOoJbIllee, HAaUMEHBIIEC 3HAUCHUE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATHUSAMH: CIydalHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHOoe COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIy4ailHOr0  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CﬂyqaﬁHBIMH CO6BITI/I$IMI/I, HaxoJuThb W CPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICpUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHUE
JaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIIOKHOE JTAaHHOMY COOBITHIO;
MOJIb30BAaTbCA  JUarpamMmMamMu  OJinepa ©u  QOPMYJION  CIOXKEHHUS

BEPOATHOCTEN MPH PELICHUHU 3314

OnepupoBaTh TOHATHUSMHU: YCJIOBHas BEpPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO JE€PEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE MCIBITAHUS, CEPUS
UCIBITaHUH, yCIIeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUH B CEpUU
HE3aBHCHMBIX MCIIBITAHUM 10 NIEPBOrO YCIE€Xa, HaXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MNOHATUAMM: ClOydallHas BEJIWYMHA, pacHpelieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrupCaciICHUA



11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NMPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
S) Teopus BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAUYEHMM CIIydailHOM BEIWYHMHBI IO
' pacnpenesIeHUIO NN C TOMOUIBIO AUArPAMM
OnepupoBarh MOHATHEM MaTEMaTHUYECKOrO OKUIAHMS, IPUBOIUTH
£ IIpUMEpPBl  TOrO, Kak [PUMEHSETCS MaTeMaTU4YecKoe  OXHUJIaHHE
' CIIy4allHOM BEJIMYMHBI, HAXOAWUTb MAaTEMAaTU4YECKOE OXHUIAHUE 10
JTAHHOMY pacrpe/elIEHUIO
5.3 Nwmets nipeacrabiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npencraBiaeHne 0 HOPMaJIbHOM PaCIpeAcIICHAN




IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA 10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

6

Teopust BEpOATHOCTEN M CTATUCTUKA

6.1

6.2

6.3

[IpeacraBinenne HaHHBIX C MOMOHIbIO Tabimuun u  guarpamm. CpenHee
apupMeTHUECKOe, MenuaHa, HauOoJIblliee W HAMMEHBIIEEe 3HAYCHUs, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC YN CJIOBBIX Ha60p0B

CrayvaiiHple SKCIIEpUMEHTHI (OIMBITBI) M CIy4YailHble COOBITH. JIeMEHTapHbBIC
coObITHs (Mcxofbl). BepostHOCTh ciydaiiHOro coObITHs. binm3ocTh 4yacToThl U
BEPOSTHOCTH cOObITUN. CiTydaifHbIe OIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTM ~ COOBITMHI B ONBITaXx €  PaBHOBO3MOKHBIMU

3JI€MEHTapPHBIMU COOBITUAMHU

Onepanuu  Hajg COOBITUAMH: TEpeceYeHue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC

coObITud. uarpammel Ditnepa. @opmyrna caoKeHUs: BEpOSTHOCTEN

6.4

6.5

VYcnoBHas BepOATHOCTb. YMHOXKEHHUE BeposiTHOocTed. JlepeBo  ciydaifHOTO
skcniepuMmenTa. @opmyna nosiHoi BeposiTHocTH. HesaBucrumbie cCOOBITHS
KomOunatopaoe mnpaBwio ymHOkeHus. llepectranoBku u daxrtopuan. Ywmcio

couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

6.6

6.7

bunapHblii cnyyaiiHeli OnBIT (WCHBITaHUE), ycnex M Heynada. HesaBucumble
ucneltanns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus

HE3aBUCUMBIX UCIBITAHUI bepHymmn

Crnydaiinas BennunHa. Pacnipenenenue BeposTHOCTeH. J(narpamma pacmpeaeineHusl.

HpI/IMepH pacnpeneneHHﬁ, B TOM YHCJIC TCOMETPHUICCKOC U OMHOMHAIIEHOE

11 KJIIACC

Kon

5.1

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBple XapaKTEPUCTUKW CIYyYaHBIX BEJIMYHMH: MAaTEMATHYECKOE OXKHUIAHUE,
JIACTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Ipumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
OXXKHJaHHSI, B TOM YHCJIE B 3aJadaxX M3 ITOBCECTHEBHOM XM3HH. MaTemMaThdeckoe
OXHJaHue OWHAPHOW CIlydallHOW BENWYMHBL. MaTeMaTH4ecKOe OXKHIaHUE CYyMMBbI
CIIy4allHBIX BETWYMH. MaTeMaTH4eCKOe OXKHUJAHUE U JTUCIEPCUSI T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeeHHH




5.2

5.3

3akoH OONBIIMX YHCEN M €r0 poJib B HayKe, MPUPOJE W oOIecTBe. BBHIOOpOUHBIH
METO/I UCCIIEIOBAHUI

[IpuMepsl  HeENpepbIBHBIX  CIy4alHbBIX BelIMYMH. IloHsATHE O IUIOTHOCTH
pacupeneneHus. 3agadu, MIPUBOJALIME K HOpMaIbHOMY pacnpeneneHuto. [lonstue o

HOPMAaJIbHOM pacrpeieICHuu




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI CPEJTHETO
OBHIET'O OBPA3OBAHUA

Kon

nposep IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
sieMOr0  OCHOBHOI 00pa30BaTeJIbHOM NMPOrPaMMBbI CpPeIHero 00Iero

TpeOGoB  00pa3oBaHuUA

aHus

Brnanenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMeHHe (OpPMYIUpOBaTH M ONEPHUPOBATh MOHSATHAMH: OIpECIICHHE,
aKCHOMa, TeopeMa, CJEICTBHE, CBOWCTBO, NPHU3HAK, JOKa3aTeIbCTBO,
paBHOCWIbHBIE (DOPMYIMPOBKHU; MPUMEHATh UX; YMEHHE (OPMYIUPOBATH
0o0paTHOE M TIPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH HPUMEPHI |
KOHTPIPUMEPHI, HCIOJNb30BaTh METOJ] MaTeMAaTU4YeCKOH HWHIYKIIUH;
MIPOBOJIUTH JIOKA3aTeNbHBIE PACCYXKACHUS NPU PEIICHUH 3a]1a4, OLICHUBATh
1 JOTHYECKYI0  TMPABWIBHOCTH  PACCYXKACHUH; yMEHUE  OIEPUPOBATH
MOHSATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, ONEpAaIlMU HaJl MHOXECTBAMU;
YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN anmapar JJIsl OIMCaHUs
pEaTbHBIX MPOLIECCOB U SBJICHUHM M NPH PELICHHH 3a/a4, B TOM YHCIE U3
APYrHX Y4YeOHBIX IPEIMETOB; yMEHHE ONEpUPOBATH IMOHATUAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, MK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M
ONMHUCHIBAaTh Tpadbl Pa3TUYHBIMH CIIOCOOAMHU; HCIIOJB30BaTh Tpadbl MPH
peleHnn 3a1a4q

YMeHue omepupoBaTh MOHATUSMHU: HATypalbHOE YHUCIO, IEN0e YHUCIIO,
CTEMeHb C IeNbIM MOoKa3aTelleM, KOPeHb HATypalbHOUW CTENEHHU, CTENEeHb C
pallMOHAJIBHBIM I1OKAa3aTCJIEM, CTCIICHBL C JleﬁCTBHTCJIBHBIM IIOKa3aTeJIeEM,
jmorapudM dYUCIIA, CHUHYC, KOCHHYC ¥ TAaHTCHC IPOU3BOJIBLHOTO YHCIA,
OCTaTOK 10 MOYNI0, PAalHOHAIBFHOE YHCJIO, HPPALHUOHATIBHOE YHCIIO,
MHOXXCCTBA HATYPAJIbHBIX, LEJIbIX, pAllMOHAJIbHBIX, HCﬁCTBHTGHBHLIX YHUCECII,
YMEHHME HCIONb30BaTh MPHU3HAKU JEIUMOCTH, HAaWMEHBIIHMKA 0O0mui
JenuTeNh W HaWMeHblllee oO0lnee KpaTHoe, anropuT™M EBkinuaa mpu
pelleHnr 3a/1a4y; 3HAKOMCTBO C Pa3jIMYHBIMH TO3UIIMOHHBIMH CHCTEMaMHU
2 CUHCJICHHSI; YMEHUE BBINONHSITH BHIYHCICHUE 3HAUCHUN U mpeoOpa3zoBaHUs
BBIPDOKEHHUI CO CTENEHsIMU U JorapudpmMamu, Mnpeodpa3oBaHusi IpOOHO-
panrOHaJIbHBIX BBIpa)KeHHfI; YMCHUE OIICpHUPOBATH IIOHATUAMU.
MOCJIeIOBATEIbHOCTh, apu(METHYECKasi TPOTPECCHs, TE€OMETPHUECKas
mporpeccusi, OECKOHEYHO YOBIBAaroIIasi TEOMETpPHUYECKas IPOTPECCHs;
YMEHHE 3a/aBaTh IIOCJIEIOBATEIHPHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (OpPMYI; YMEHHE ONEPUPOBATH MOHSATUSMHU: KOMIUIEKCHOE
YHUCIIO, COMPSOHKEHHBIE KOMIUIEKCHBIE YHUCNA, MOJydb U apryMeHT
KOMIUIEKCHOTO ~ 4yMcha,  ¢dopMa  3aluch  KOMIUIGKCHBIX — YHCEeT
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U  anredOpandeckas); yMeETh




MPOU3BOJUTE aApUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI MCTOIB30BaHUS KOMIUICKCHBIX YHCEN; OTEPUPOBATH
NOHATUSIMM:  MaTpuina 2X2  u  3X3,  onpeneaureslb  MaTpUIIbl,
F€OMETPUUYECKHI CMBICIT OTIPECTUTEIIS

YMeHue onepupoBarh MOHATUSAMH: pPalMOHAJIbHbIC, HPPALMOHAIbHbIC,
MOKa3aTeiabHbIe, CTENCHHBIC, JIOTapU()PMUUYECKUE, TPUTOHOMETPUUYCCKUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MMOHATUAMM:
TOXJIECTBO, TOXKJIECTBEHHOE MpeoO0pa3oBaHUEe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpABHEHUW U HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUHU,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C IOMOUIBIO PA3JIMYHBIX NPUEMOB; pElIaTh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C [MAPAMETPOM; PUMEHATH YPABHEHHUSI, HEPABEHCTBA, UX CHUCTEMBI
JUIS peIIeHUsT MaTeMAaTHUYeCKUX 3a7ad W 3a7ad U3 Pa3IMyHbIX oOyacteit
HAYKHU U pEIbHOMN KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTh (YHKIHH,
NEPUOIMYHOCTD (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, PKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepblBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢GbyHKIMHU, TIepBas W BTOpas MPOW3BOAHAS (YHKIWH, T€OMETPUYECKUN H
¢busnyeckuif  cMbICI  IPOU3BOJAHON, IepBOOOpa3Has, ONpeNeNEHHbIN
UHTErpaj; YMEHHME HaXOIUThb AaCUMOTOTHl Ipaduka (GYHKLUUH; yMEHHE
BBIYUCIIATH IPOU3BOJIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOIO M KOMIIO3ULIUU
(GyHKUMH, HAXOUTh YpaBHEHHUE KacaTelbHOH K rpaduKy QyHKIUU; yMEHHUE
HaXOJUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIMH; YMEHUE HCIOJIb30BATh
MIPOM3BOJIHYIO JJI MCCIeAOBaHUA (QYHKIMM, HaXOoAWTh HaUOOJbLIMNE U
HauMEHbIINE 3Ha4YeHHs (QYHKUUN; CTPOUTH TIpaduKHM MHOTOYJIEHOB C
WCIIOJIb30BAHUEM  ammapara MaTeMaTHYeCKOro AaHalli3a; IPUMEHSATH
IIPOU3BOJHYIO I HAXOXKICHHWS HAWIYYIIEerO PELICHHs B NPHUKIAIHBIX, B
TOM YHCIIE€ COLMATIbHO-?PKOHOMMYECKHX U (PU3MUECKUX 3a/a4ax; HAXOAUTh
IUIOIIAAN U 00bEMBI (UTYp C MOMOIIBIO MHTErpaja; NIPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUS C MOMOIIbI0 aAuddepeHnantbHbIX
ypaBHEHUH

YMeHnue onepupoBarh MOHATUSAMU: rpaduk GyHKUIMH, oOpaTHas QyHKIuS,
KOMMO3ULUS (DYHKIUMHM, JuHEHHas ¢QyHKUUSA, KBaJpaTudHas (QYHKLUS,
pauMoHanbHas (QYHKLHMSA, CTeNeHHas (yHKIUS, TPUTOHOMETPUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, IMOKa3aTeslbHas U
norapupmuueckass (YHKIHMH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
(GyHKIUH, BBIIONHATH NpeoOpa3oBaHus rpa@uKoB QpyHKINN, UCTOIb30BAThH
rpaduKu UId U3y4eHUs MPOILECCOB U 3aBUCUMOCTEH, NMPHU PEIICHUU 33134
U3 APYrux yueOHBIX MPEeIMETOBH 3a/lad U3 PeajbHOM >KU3HH; BBIpAXKaTh
(dbopMynaMy 3aBUCUMOCTU MEXAY BETUYMHAMU; HCIIONb30BaTh CBOMCTBA U
rpaduku  QyHKIUM A7 pelieHus ypaBHEHHUH, HEPaBEHCTB M 3ajad C
napameTpamu; H300pakaTh Ha KOOPJAWHATHOM IUIOCKOCTH MHOXKECTBA




pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

VYMeHue pemarh TEKCTOBBIE 33Jaud Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, IO U YacTH, Ha JBWXEHHE, PabOTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 3314l U3 00JacTU YNpPaBICHHUS JHUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI [0 YCIOBHMIO 3aJla4d, MCCIIEOBAaTh IIOJYYEHHOE pELICHUuE |
OLIEHUBATh IPaBAONOAOOHOCTh PpE3yJbTaTOB; YMEHHE MOJEIUPOBATh
peaJIbHbIE CHUTyallUd Ha S3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKEHUS,
YPaBHEHHsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3aJa4u, UCCIEN0BATh
IIOCTPOCHHbIE ~ MOJIEJIM  C  HUCIOJb30BAHWMEM  ammapara  ajureOpsl,
HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHITUSAMHU: CpelHee apu]MeTHdecKoe, MeAHuaHa,
HauOoJIbIIIee U HaUMEHbIICE 3HAYCHHS, pa3Max, JAMCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE W3BJCKaTh, HMHTEPIPETUPOBATH
nHpOpMaIIHIO, TIPEACTABICHHYIO B TaOJUIaX, HAa JUarpammax, rpadmukax,
OTPAXKAIOILIYI0 CBOWCTBA PEAJBHBIX MPOLIECCOB W SABJIEHUM; MPEIACTABIIATH
nHQOpPMALIMIO € TIOMOIIBIO TAaONWII W  JAWArpaMM; HCCIIECIOBATh
CTaTUCTUYCCKUC HOAaHHBIC, B TOM 4YHUCJIC C HIPHUMCHCHUCM Fpa(l)I/I‘IeCKI/IX
MCTOHOB U JJICKTPOHHBIX CPECACTB, rpa(bnquKH HUCCIICO0BAaTh COBMCCTHBIC
HAOJIIOICHUS C TIOMOIIIBIO TUarpaMM pacCEHBaHUS U IMHEHHOM Perpecchu

YMeHHe onepupoBaTh IOHATUSMH: CIIYYalHBIM OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIONB30BaHUEM TpaUyecKux METOJ0OB; MHPHUMEHSThH
(GOopMyJIBl CIIOKEHUST M YMHOXEHHS BEpOATHOCTEH, (QOopMyIlly IMOIHON
BEpOSATHOCTH, Gopmyny bepHymiu, komOuHaTOpHBIE (AKTBl U (OPMYIIBI,
OLIEHUBATh BEPOSITHOCTU peajibHBIX COOBITHH; YMEHHE ONepupoBaTh
MOHATUSAMM:  Clly4ailHas  BEIWYWHA, pACIPEIEICHUE BEPOSTHOCTEM,
MaTeMaTU4eCKoe OXHMIAHWE, IUCIEpPCUs U CTaHAAPTHOE OTKJIIOHEHHUE
CIlydailHOM  BeNMYMHBL, (YHKUMM  paclpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTENbHOIO U HOPMAJIBHOIO PACHpPEICIICHUN; YMEHUE
HCIIONIB30BaTh CBOWMCTBA M3YYEHHBIX PACHpEACIICHUN U1 PELICHUs 3a1ad;
3HAKOMCTBO C TOHSTHUSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJbl BHIOOPOUYHBIX
HCCIIEIOBaHMM; yMEHUE IPUBOJIUTH IPUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX
qucel B NPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUAX; YMEHHE OIEpUPOBAThH
MOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YMCIO COYETAHHUM, YHUCIO
NepecTaHoBOK; OMHOM HpbIOTOHA; yMeHHE MNPUMEHATh KOMOHHATOpPHBIE
(bakTel U pacCyKIeHMs JUIsl pEIIeHUs 3a/ay; OLEHHBATh BEPOSTHOCTH
peaibHbIX ~ COOBITHI;  COCTAaBJIATH  BEPOSITHOCTHYIO  MOJAENb U
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU:  TOYKa, NpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUMHA YIJla, IUIOCKUN yroJl, ABYTrPaHHbBIN
yroJl, TpEXTPaHHBIA YroJl, CKPEIMUBAIOIINECS MPSIMbIE, MAapaJUIEIbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSAMBIX U IIIOCKOCTEH, Yol MeXay MPsSMBIMU, YTOJ
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MEXY NPSAMOM U IUIOCKOCTBIO, YTOJ MEXKIY MIJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH /10 IUIOCKOCTH, PACCTOSIHHME MEXIY HPSIMBIMH, PACCTOSHHE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIONb30BaTh IPHU PEIICHUH 3a1a4 H3y4YCHHbIC
(bakTbl U TeOpeMbl IJIAaHUMETPUU; YMEHHUE OLIEHHWBATh Pa3Mepbl OOBEKTOB
OKPY’KAaIOIIEr0 MHUpA; CTPOUTh MAaTEMAaTHYECKUE MOJEIH C IIOMOIIbIO
r€OMETPUUYECKUX IMOHATHUM M BEIMYMH, pEIIaTh CBSI3aHHBIE C HUMU
IIPaKTUYECKHE 3a/1a4U

VYMeHHe onepupoBaTh MOHATHAMH: IUIOMAAb GUTYpbl, 00BEM (GUTYPHI,
MHOTOTPAHHHK, MPAaBUIbHBII MHOTOIPaHHHUK, CCUCHHE MHOTOTPAaHHHKA,
Ky0, mnapajuienenunes, NpuU3Ma, Oupamuaa, QUrypa HU TMOBEPXHOCTh
BpallleHUs, NWIUHAP, KOHYyC, map, cdepa, rwiomanb cdepbl, IUIONIAIb
MOBEPXHOCTH TMUPAMHJIBI, TPU3MBI, KOHyca, MHIUHApPA, O00BEM Kyoa,
MMpsAMOYT'OJIbHOTO HapaJuICCIIMIICAd, MNUpaMUAbI, TIPU3MbI, HTHUIHWHApPA,
KOHYycCa, IIapa, pa3BEépPTKa MMOBEPXHOCTH, CCUCHHS KOHYCa W LMJIMHIPA,
napajuielibHble  OCH WM OCHOBaHHMIO, CEYEHHE Imapa, IUIOCKOCTb,
Kacaromascs chepbl, WIMHApPA, KOHYCa; YMEHHE CTPOUTh CCUCHHUE
MHOTOTPaHHKMKA, HM300pakaTh MHOTOIPAHHUKH, (QUTYPHl U TOBEPXHOCTH
BpAIIICHUS, UX CEYCHHUS, B TOM YHCIE C MOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHATh CBOWCTBA TCOMETPHYECKUX (HUTYP, CAMOCTOSTEIBHO
(GbopMyIIMpOBaTh OINpPEACICHUS N3Y9aeMbIX (UTYp, BBIIBHTATh THIIOTE3HI O
CBOMCTBaX M TMpPHU3HAKAX TIEOMETPUYECKUX (Uryp, 0OOCHOBBIBATHUIH
OlpoBepraTb MX; YMEHHE TPOBOAWTH KiIAaCCHPHUKAIMIO GUTYp IO
Ppas3siiniHbIM IPHU3HAKaM, BBbIIIOJHATH HCO6XOIII/IMI>IC JOIIOJIHUTCIIbHBIC
MOCTPOCHHSI
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YMenmne OIICPpHUPOBATH IIOHATUSAMU: JBHXXCHUEC B MMPOCTPAHCTBE,
HapaﬂﬂeJII)HBIfI NEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH WM B MNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUEe MMOA00Ms, TOA0OHBIE (QUIYpBI; yMEHHE
pacrno3HaBaTh paBHbIE W IOAOOHBIE (DUTYpBHI, B TOM YHUCIE B MPHUPOAE,
HCKYCCTBE, apXUTEKType; MCIOJIb30BaTh T€OMETPUUYECKUE OTHOILEHUS MpU
pelIeHNH 3ajjay; HAaXOJUTh T'€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YTod,
U0, 00BEM) MIPU PELLICHUH 33]a4 U3 JPYTUX y4eOHBIX MPEIMETOB U U3
peanbHOMN KM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIMUYUHBI (JUIMHA,
yroi, Iuiomaab, o0bEM, IMIIOLIAAb MOBEPXHOCTH), MCHOJIb3Ysl M3y4EHHBIE
(1)OpMy,TII>I U MCTOAbI, B TOM 4YHCJIC. IIIOIIaJb MOBCPXHOCTH INHPaAMHUIBI,
MpU3MBI, KOHYyCa, [WJIMHIpa, IUIomaas  cdepbl; 00BEM  Kyba,
NPSAMOYTOJILHOTO NapaJUIeNenuIlea, MOUPaMUIbl, IPU3MBL, LUIAHAPA,
KOHYCa, [I1apa; yMEHHEe HaXOJIUTh OTHOIIEHHE 00BEMOB OJJOOHBIX (UTYD
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YMeHue omnepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHUE BeKTopa Mo 0Oasucy,
CKaJs[pHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEIEHUE, YOl MEXIy
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOA IS
peleHHs FTeOMETPUYECKUX 3a/1a4 U 33/1a4 JPYTUuX y4eOHbIX IPeMETOB
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YMeHue BeIOMpaTh MOAXOASIIUN METOJ JJIs PEIICHUs 3a/1auu; TOHUMaHUe
3HAYUMOCTH MAaTeMaTUKH B HW3YYEHMHM MPUPOIHBIX M OOIECTBEHHBIX
MPOLIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh IPOSBICHHE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHE HMPUBOJUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D 110
MATEMATHKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
1 Yucna v BIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEbIX Yhcel
12 Panmonanbubie  ymcna. OOBIKHOBEHHBIE M JICCSATUYHBIE  JPOOH, IMPOLEHTHI,
0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHON crerneHu. [leiicTBus ¢ apudmerndeckumu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM NoKa3aTeneM. CBOHCTBa
' CTereHu
15 CuHyc, KOCHHYC ¥ TAaHIEHC WYHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6  Jlorapudwm uyucna. JlecaTuynbie U HaTypajgbHbIC JOrapudMbl
JeiicTBuTenpHbIEe YHcaa. ApUPMETHIECKHE ONEepallii C JICHCTBUTEIBHBIMUA YHCIAMH.
1.7 IlpubnuxEHHbIE BBIYUCICHUS, IPaBUa OKPYIJICHUS, IPUKUAKA U OLIEHKAa pe3yjbTaTa
BBIUNCIICHUN
1.8  IIpeoGpa3oBanue BEIpAKESHUN
1.9  KomruiekcHble yncia
2 VYpaBHeHUs U HEpaBEHCTBA
2.1  llensle 1 1poOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHomerpuyeckue ypaBHEHUs
2.4 Tloka3arenbHbIE U JIOTapu(PMUUECKHE yPaBHEHUS
2.5  llensle 1 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6  HppaunoHaiabHBIE HEPABEHCTBA
2.7 lloka3arenbHble U JlorapuMuyeckue HepaBeHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  VYpaBHeHus1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl TUHEHHBIX ypaBHEHUH. ONpenenTelb MaTPHIIBI
3 OyHKIHH U TpaduKh
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHknun. BsaunmHo o0OpaTHbIE
' ¢byukun. YétHple u HeuéTHble pyHkuuu. [leprognueckue GpyHkunum
OO6nacTp ompeneneHuss M MHOXECTBO 3HaueHuM QyHkuuu. Hymm  QyHKum.
3.2  IlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

Makcumymbl 1 MUHUMYMBI QyHKIIMU. Hanbomnblee 1 HauMeHblIee 3HaueHNE (PYHKIIMH




Ha IPOMEXYTKE

CreneHHast (pyHKIMS C HATypaJdbHBIM U IIENBIM TTOKa3zaTeneM. EE cBoiicTBan rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5  llokasarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBolicTBa (HYHKIIUH, HEPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEMH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTu4eckoro aHaausa
4.1 = TlpomsBonmnas pyHkiuu. [Ipon3BoaHbIC DIEMEHTAPHBIX (YHKITAN
[IpumeneHnre mNPOU3BOAHON K HCCIEAOBAaHMIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAaUMEHbBIIEro 3HadeHWs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOXKecTBaMHu. [{uarpammel Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTH
7.2 | TlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIIEHUS
7.5  KoopauHaTel U BEKTOPBI
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