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HOACHUTEJBbHASA 3AIINCKA

B coBpeMeHHOM 1TM(POBOM MHpE BEPOSTHOCTh M CTATHCTUKA IPHOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUYCCKUX MPUIIOKEHUHN, TaK U
UX pOJM B 00pa3oBaHWU, HEOOXOIMMOM KaKIOMy 4YellOBeKy. BospacTtaeT umciio
npodeccuii, Mpu OBIaJCHUN KOTOPBIMU TpeOyeTcst Xopolas 6a30Bast MOATOTOBKA B
00JIaCTH BEPOSTHOCTH M CTATHCTHKH, TaKas MOJATOTOBKA Ba)KHA JJIST TIPOOJKEHUS
00pa30BaHMsI U JUIS YCTICITHOW MPodecCHOHAIBHON Kaphephl.

Kasx b1t 4eoBeK MOCTOSIHHO MPUHUMAET PEIICHHSI HA OCHOBE MMEIOIINXCS Y
HETO JaHHBIX. A 11 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WM U30bITKa HHGOPMAIIMA HE0O0XO0IUMO, B TOM YHCJIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUIECKOE MBIIIIICHHE.

NMeHHO TO03TOMy OCTpPO BCTajJla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOy4daronuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKITIOUYAIOIIYIO B c€0s B KAUECTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh M KPUTHYCCKHU
aHAM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pEaJbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MPOU3BOIUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpUHITMIIAMU cO0pa, aHAIM3a U TIPEJICTABIICHUS JAHHBIX U3 Pa3TUYHBIX cep )KU3HU
00l1IecTBa ¥ TOCYIapCTBa MPHUOOIIAET 00YUaIOIIMXCS K OOLIECTBEHHBIM HHTEPECAM.
N3yyenne OCHOB KOMOWHATOPWKH pPa3BUBACT HABBIKM OpraHM3alliu nepedopa u
nmojicuéTa Yrciia BAPHAHTOB, B TOM YHCIIC, B MPUKIAIHBIX 3a/1adyaX. 3HAKOMCTBO C
ocHOBaMuU Teopuu rpadoB co3maéT Maremathueckud  GyHIAMEHT IS
dbopMHpoOBaHUS KOMIIETEHITUI B 00J1acTH HHPOPMATUKH U TIUGPPOBBIX TEXHOJIOTHH.
[ToMmuMo 23TOro, TNMPU HW3YYCHUW CTATUCTUKH M BEPOSTHOCTH OOOTAIArOTCS
MPEICTABIICHUS] YYAIIUXCS O COBPEMEHHOM KapTHHE MHUPAa W METOJax €ro
uccienoBanusi, (GOPMHUPYETCS TMOHMMAHHUE POJM CTATUCTUKA KaK HCTOYHHMKA
COIMAJIBHO 3HAYMMOW WH(OpMAIM W 3aKIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILICHUS.

B cooTBeTcTBUU ¢ JMaHHBIMHU LIEJISIMH B CTPYKTYpe MPOTpaMMbl YueOHOTO



Kypca «BeposiTHOCTh M CTaTUCTHMKA» OCHOBHOW IIKOJbI BBIJEIEHBI CIEIYIOIINE
coJiepKaTesibHO-MeToinueckue TuHun: «lIpeacraBienre JaHHBIX U ONUCaTeIbHAs
CTaTUCTUKaA»; «BeposaTHOCThY; «DIeMeHThl KOMOWHATOpPUKHNY; «BBeneHue B
TeopHro TpadoBy.

Conepxanue nuanm «lIpeacraBieHre TaHHBIX U ONKMCATENIbHAS CTATUCTHUKA
CIIY)KUT OCHOBOM /111 (HOPMUPOBAHUS HABBIKOB Pa0b0THI C HHGOPMAIIUEH: OT YTCHHS
¥ MHTEpnpeTanuu WH(popMaIuy, ITpeIcTaBICHHON B TaOnHIax, Ha AUarpaMMax u
rpadukax A0 cOopa, MpENCTaBICHUS M aHalu3a JaHHBIX C HCIIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ MaHHBIMH,
oOyyaromuecsi ydyarcsi CUMTHIBAaTh M HMHTEPHPETUPOBATH JaHHBIC, BBIIBUTATh,
apryMEHTUPOBaTh M KPUTHUKOBATH IPOCTECUINME THUIOTE3bl, Pa3MBILILIATh HaJl
(dakTOpamMu, BBI3BIBAIOIIUMH HW3MEHYUMBOCTh, U OICHUBAaTh WX BJIMUSHHUE Ha
paccMaTpuBaeMbI€ BEJIMUUHBI U TIPOIIECCHI.

NHTYynTHBHOE MpPEACTaBICHUE O CIy4YalHOM M3MEHYMBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEM M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM A
M3y4YEeHHUS TEOPUM BEposTHOCTEUW. boblioe 3HaUeHNE 3/1€Ch UMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsaTHE BEPOATHOCTH BBOJUTCS KaK Mepa IPaBIOINOI00MS CIyJdaitHOTO
cobOpiTus. Ilpum m3ydeHHMH Kypca OOyYaroIIuecs 3HAKOMSATCS C MPOCTCHIIMMHU
METOJJaMU  BBIYUCJICHUS BEPOSTHOCTEW B CIIyYalHBIX OJKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMHM DJIEMEHTAPHBIMM HMCXOJIaMH, BEPOSATHOCTHBIMM 3aKOHAMH,
MO3BOJIIONIMMH CTaBUTh W pelIaTh Oojiee CIOXKHBIE 3ajaud. B Kypc BXOIST
HayaJbHbIE TIPEACTABICHUS O CIy4alHBIX BEJIWYMHAX U WX YHUCJIOBBIX
XapaKTEepUCTUKAX.

Takxe B paMKax 3TOro Kypca OCyIEeCTBISETCS 3HAKOMCTBO 00YUYarOIIUXCs C
MHOKECTBAaMU M OCHOBHBIMM OIE€pAlMSIMM HaJl MHOXKECTBAMH, PaCCMaTPUBAIOTCS
MpUMEpPbl IPUMEHEHUS U1l PEUICHUs 3aJlad, a TaKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

PaGouas nmporpamma Bocniutanuss MbOY COIL Ne 5 ¢. UrnuHo peanusyetcs B

TOM YHCIIC MW YCpPE3 HUCIIOJIB30BAHHUEC BOCIIMTATCIBHOI'O IIOTCHOHAIAa YPOKOB
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MaTeMaTHUKH. JTa paboTa OCYIIECTBIAECTCS B CICIYIONTNX (opMax:

+ IloOyxnenue oOydarommxcs coOMIOAAaTh HA YPOKE OOIICTIPHUHITHIE HOPMBI
NOBEJCHUS, TpaBWiIa OOUIEHUS €O CTapmuMu  (MeJaroruyecKuMHU
pabOTHUKAMH) U CBEPCTHUKAMH (0OOYYaIOMIMMUCS), TPUHIUIBI y4eOHON
JUCHUTUIMHBI U CAMOOPTaHU3alINH.

[IpuBnedyeHre BHUMaHUsI OOYYAIOIIMXCSl K IEHHOCTHOMY acleKTy M3y4yaeMbIX Ha
ypOKax MpeAMETOB, SIBJICHUI, COOBITHIA Yepes:

— oOparieH1ue BHUMaHUs Ha HpaBCTBEHHBIEC aCMIEKThl HAYYHBIX OTKPBITHI, KOTOpbIE
M3YYarOTCs B JaHHBI MOMEHT Ha YPOKE; Ha MPECTABUTEIICH YUEHBIX, CBI3aHHBIX C
W3yJaeMbIMH B JIAaHHBI MOMEHT TE€MaMH, Ha TOT BKJaJ, KOTOPHI OHU BHECIIH B
pa3BUTHE HAIIICH CTpaHbl U MUPA, HA IOCTOWHBIE TIOJIpaKaHUs IPUMEPHI UX KU3HU,
Ha MOTHBBI UX TIOCTYITKOB;

« Hcnonb3oBaHWe BOCHMUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHHUs Y4eOHOTOo
npeameTa it GopMuUpoBaHUs y 00yUYaIOIIUXCS POCCUUCKUX TPATUIIMOHHBIX
JTyXOBHOHPABCTBEHHBIX M COIIMOKYJBTYPHBIX IIEHHOCTEH dYepe3 moaodop
COOTBETCTBYIOIIUX 3a7ad JJIS PEIICHUs, NPOOJEMHBIX CHUTyallud st
o0CyXIeHHUs B KJlacce

+ Bxirouenue B ypok UTPOBBIX MPOIEAYpP, KOTOPbIE TOMOTAIOT MOAIEPKATh
MOTHBAIIMIO OOyYarommMxcsi K TIONYYCHHWIO 3HaHWHM, HaJlaKUBAHUIO
MO3UTHUBHBIX ~ MEXKIWYHOCTHBIX  OTHOIICHWH B  KJIacce, IOMOTAloT
YCTaHOBJICHHUIO JOOpOKeNaTeIbHOM aTMOC(hephl BO BpeMs ypoKa.

+ IIpuMeHeHHEe Ha ypOKEe WHTEPaKTUBHBIX (DOPM pabOTHI, CTUMYIHPYIOITUX
MO3HABATEIbHYI0 MOTUBALIUIO O0YYaIOIIUXCS.

« IlpuMenenune rpynmoBoil paboThl WM pabOTHl B mMapax, KOTOPHIE
CIIOCOOCTBYIOT Pa3BUTHIO HaBBIKOB KOMaHIHOW PaOOTHI M B3aMMOICHCTBHIO
C IPYTUMH 00YUaIOIIIUMHUCS.

« BwiOop m wucnonp3oBaHHE HA ypOKaxX METOJIOB, METOJUK, TEXHOJOTHH,
OKa3bIBAIOIINX BOCIUTATEILHOE BO3/ICHCTBHE HA TUYHOCTh B COOTBETCTBUU
C BOCTIMTATEIIbHBIM HICAJIOM, IIEJIbIO U 33]]Ja4aMH BOCTTUTAHMSI.

« VHunuupoBaHue U  TOJACPKKA  HCCIEAOBATEIBCKOW  JEATEIbHOCTU
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HIKOJILHUKOB B (hopMe BKIIOUEHUS B YPOK Pa3IUYHBIX MCCIIEI0BATEIBCKUX
3aJaHuil M 3a/Jad, YTO JAaeT BO3MOXHOCTh OOy4YaroIUMCS TPUOOpPECTH
HaBbIKM  CaMOCTOSITEJIbHOTO  PEUIEHHMs]  TEOPETUYECKOM  MpoOJeMBbl,
TeHepupoBaHusa W O(OpMIIEHHS COOCTBEHHBIX THIIOTE3, YBAXKUTEIHHOTO
OTHOULIEHUS K  4yXUM UACsM, yOIMYHOTO BBICTYIUICHHS,
apryMEHTUPOBAHMS U OTCTAaUBAHUSI CBOEU TOUKH 3PEHUS.

YCTaHOBIIEHUE  YBAKUTEIBHBIX, JNOBEPUTEIBHBIX, He(hOpMaTbHBIX
OTHOUICHUI MEXIY YUUTEIEM U YYCHUKAaMH, CO3/IaHNE HA YPOKaX AMOLIMOHAJIBHO-
KOM(OPTHOM Cpebl.

B 7-9 xnaccax m3ydaerca Kypc «BepoATHOCTh M CTaTHCTHUKA», B KOTOPHIU
BXOAAT pasaensl: «lIpexacraBieHre OaHHBIX W ONMCATElIbHAs CTAaTUCTHUKAY;
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKNY; «BBeeHre B Teopuio rpadosy.

Ha u3yuenue nanHoro kypca oTBoguT 1 y4ueOHBIM yac B HEAENIO B TEUCHUE

KakJ10ro roga o0y4eHus, Bcero 102 ydeOHBIX Jaca.

COJEP XAHME OBYUYEHUA

7 Kkiace

[IpencraBienne NaHHBIX B BUAE TaOIUIl, nuarpamm, rpadukoB. 3aroHEHHE
Ta0JuIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKkoB peasibHBIX MpoIieccoB. M3pneuenue nndopmarm u3
JarpamMM U TaOJIull, UCIOIb30BaHUE U UHTEPIIPETaLUs JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apu(MeTHYecKoe, MeAHaHa, pa3Mmax,
HauOOJIbIIIeE W HAWMEHbBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4alHOM U3MEHYUBOCTH.

CrnyyaliHBI JKCHEPUMEHT (OMBIT) M ClydailHOoe coObITHE. BeposTHOCTh H
4acToTa. Posib MaJIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oO1iectse. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbL. Yuciao pébep u cyMmmapHas

creneHb BepiuH. [IpenacraBinenue o cBsizHoctu rpada. Lenu u nukisl. [lytu B
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rpadax. Ob6xon rpada (dinepoB myth). [IpencraBnenue o6 OpPUESHTHPOBAHHOM

rpade. Pemenne 3amau ¢ momobio rpados.

8 kiace

[IpeacraBienuie JaHHBIX B BUJE TAOJIHII, AUarpamMmM, rpa@uKoB. 3anoiHEHHE
TaOJUIl, YTCHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTONOYATHIX) H
KpPYTOBBIX). UTeHHE rpaMKOB peasibHBIX TpoIieccoB. 3Bneuenue nadopmarim u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHEE apH(PMETUUYECKOE, MEIuaHa, pa3max,
HauOoJbIlIeE M HaUMEHbIIIEE 3HAYCHUs HaOOpa YHUCIIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCHEPUMEHT (ONBIT) U CilydaiiHOe coObiTHe. BeposaTHocTh U
yacToTa. PoJb MamoBEpOATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B oO1ectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepuiuHbl. Yucio pédep M cymmapHas
cTeneHb BepiiuH. [IpencraBnenue o cBsa3zHoctu rpada. -llenu u nukiel. [lytu B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a/1a4y
C TIOMOIIBIO TPadoB.

9 kJacc

[IpeacraBnenrie NaHHBIX B BUE TaOIUII, 1UarpamMmm, rpaduKoB.

MHOXeCTBO, dJIEMEHT MHOXECTBa, MOJAMHOXecTBo. Omeparuu  Haj
MHOKECTBaMU: 00beTMHEHUE, TepeceueHue, qonoiHeHue. CBOWCTBA ornepaluii Hajl
MHOXECTBaMHU:  IEPEMECTUTEIbHOE,  COYETATEIbHOE,  PACHPEACIUTEIBHOE,
BKJItOUeHUs. Vcmosib3oBaHWe TpaduuecKkoro MpeCTaBICHUS MHOMXKECTB s
OMMCaHUS peajbHbIX MPOILIECCOB U SIBIICHUM, PU PEUICHUHU 3a/a4.

N3Mmepenue paccenBaHusi 1aHHBIX. [[ucriepcusi U cTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. J{lnarpamMma paccerBaHus.

DOneMeHTapHble COOBITHSL CiydaiiHOro ombita. CiydaiiHpie COOBITHA.

BepositHoctrt  coObIThii.  OnbITl ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
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coOpiTussMu. CirydaitHbiii BBIOOp. CBSI3b MEXKAY MAJTOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JAEpEBBEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHMCIOM BepIIMH U uucioMm péodep. [IpaBuio
YMHOX€eHHUs. Penienue 3a1a4 ¢ momMoupto rpados.

[IpotuBononoxkHele coObiTusA. [uarpamma Oiiepa. OObequHEHHE U
nepeceueHne  coObiThil. HecoBMecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHas BepOATHOCTh. IIpaBuno ymHoOxeHus. HesaBucumsie
cobpTus. llpencraBneHne skcnepUMeEHTa B BHJAE JepeBa. PemieHune 3agad Ha
HaXO0XJICHUE BEPOSATHOCTEH C IOMOILIBIO JEpEBa CIYy4alHOIO HKCIEPUMEHTA,

nurarpamm Jitiepa.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOTO Kypca
«BeposiITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IPOSIBJICHUEM MHTEpeca K TMPONUIOMYy W HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCHUMCKOM MAaTEMAaTUYE€CKOMW IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JIOCTHKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOS3aHHOCTEH TpaklaHWHA U peau3allii €ro
npaB, TMPEJICTABICHUEM O MaTeMaTUYeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIAHCKOTO 00IIecTBa (Hampumep,

BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
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C MPAaKTUYECKUM NPUMEHEHHEM JOCTH)KCHUH HAyKH, OCO3HAHHMEM Ba)KHOCTH
MOPaTbHO-3THUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B pEIICHHH TMPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEW >KM3HM ISl YCHEIMHOM MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHJUBUTyAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U O0OIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYeCKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHUECKUX OOBEKTOB, 3a/ay, PEIICHH, PacCyXICHUH, YMEHHUIO BHIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUECHTAIlMEe B JEATEIPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOIBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHUECKOM HayKh Kak cdepbl UYeIoBEYECKOM
NeSITEIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBHIN3ALINY,
OBJIQZICHUEM SI3bIKOM MAT€MaTHKH MU MAaTEMaTU4YeCKOW KYJbTYpPOH Kak CpPelICTBOM
MO3HAHUS MHpa, OBJIAJCHHEM TPOCTCUITUMHU HABBIKAMH HCCIIEI0BATEIHCKON
JeSITeJIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTUYeCKUEe 3HaHHUs B HMHTEpEcax CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTO e TMpaBa JPyroro 4eI0oBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



OpUEHTalWeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJIs1 peLIEHUs 33124 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX MMOCJEICTBUM I OKpyKaroueh cpeibl, 0CO3HAHUEM TII100aIbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELICHUS;

8) ajanTanusi K M3MEHSIOUMIUMCH YCJIOBHSAM COLUMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA Yy APYIHX JIOJEH, NpUOOpEeTaTb B COBMECTHOW JAESATEIBHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIHUPOBATH U OIEHUBATh PUCKU U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckune aAelcTBUA:
® BBISBIATh U XapaKTEPHU30BATh CYIECTBEHHBIC MPU3HAKK MATEeMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWH MEXIy IOHATUIMH, (OPMYIHPOBATH
OTpECICHUS  TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MpHU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU

IMPOBOJMMOTO aHaJIN3a,



® BOCIpPUHUMATh, (QOPMYIHpPOBATH ©  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

® BLIIBJIATH MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3HU u
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejuiaraTh KpUTEPUH TS BBISIBIICHHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;

e JleJlaTh BBIBOABI C HCIIOJB30BAaHWEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pazduparh J0Ka3aTeIbCTBA MAaTEMAaTHUUECCKUX YTBEPXKJICHHUM (IIPSMBIC U OT
MPOTUBHOI0), IPOBOJUTH CaMOCTOSITEILHO HECJOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4YeCKuX (aKTOB, BBICTpauBaTh AapryMEHTAIUI0, TPUBOJUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CMOCOO perieHUus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIlCHUs, BbIOUpATh HauOoIee MNOAXOAAINMN C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

® IICMOJIb30BAaTh BOMPOCHI KAaK HCCIEAOBATEILCKUNA WHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOIIUE TMPOTHUBOpEUUEe, MpodieMy,
CaMOCTOSITeJIbHO yCTaHaBJIMBaTh HMCKOMOE U JlaHHOe, (POopMHUpOBATH
TUTIOTE3Y, apIYMEHTUPOBATh CBOIO MO3HUIIUI0, MHEHHUE;

® [POBOAUTH IO CAMOCTOSITEJIbHO COCTaBJIICHHOMY IIJIaHY HECJIOKHBIN
AKCTICPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOI;

® CaMOCTOSITENIbHO (OPMYITHPOBATH 0OOOIICHHSI U BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOIO HAOJIONCHHS, WCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

® TMPOTHO3WPOBATH BO3MOXXHOE pa3BUTHE IIPOIECCA, a TAKXKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:



BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTH HMH(POpPMAIUH, aHHBIX,
HEOOXOUMBIX JJIsl peLICHU 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(GOPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOUpaTh (GOpMy TpeNCTaBiICHUS HHPOPMAIMHM U HWUIIOCTPUPOBATH
peliaeMble 3a7aud CXeMaMH, JAMarpaMMaMH, HHOM Tpadukod H HX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HH(OPMAMM MO KPUTEPHUSIM, MPEATIOKEHHBIM

yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHU S, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX Y MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JI€ 0OCYXXJICHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY O0CY Ia€MON TEMBI,
po0JIeMBbI, perraeMoil 3aJaun, BHICKa3bIBaTh WU, HAICJICHHBIC Ha MOUCK
pelIeHHUs], COTIOCTABIISATh CBOU CYXKJICHUSI C CYXKJIESHUSIMU IPYTUX YYACTHUKOB
Iyanora, oOHapy>KUBaTh pa3jiMuvMe W CXOJCTBO MO3UIIUMA, B KOPPEKTHOMN
dbopme hopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTABIATh PE3YyJIbTAaThl PEIICHUS 3aa4M, YKCIIEPUMEHTA, UCCIIC0BaHU,
MPOEKTAa, CAMOCTOATENILHO BBIOUPATh (OpMAT BBICTYIUICHUS C YUETOM 33724
MPE3EHTAIlUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboThI MpHU pelIeHnH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

MPUHUMATh 1[€JIb COBMECTHOM JEATEIbHOCTH, MIAHUPOBATh OPraHU3alNI0
COBMECTHOW palbOThI, pacmupenensTh BUIbI pPabOT, JOTOBApPUBATHCA,
o0CyXIaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUS HECKOJIbKUX

JIIOICH;
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® YyyacTBOBaThb B TIPyHmoBbIX (opmax paboTel (0OCyXIeHus, OoOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PaOOTHI
U KOOPAMHHPOBATH CBOM JEHCTBHUA C JAPYTMMH WIEHAMH KOMAaHJBbI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJaJa B OOMIMHA MPOAYKT MO KPHUTEPHSIM,

chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBUSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranuzamnus:
® CaMOCTOSITENIbHO COCTaBJAThH IUIAH, aJTOPUTM pELIeHUs 3aiadd (WId €ro
4acTh), BBIOMpaTh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTUPOBATh
BAapUaAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:
® BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yJibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;
® [IPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPY PEIICHUH 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBHUE pe3yjbTaTa JIEIATEIbHOCTU MOCTABICHHOMN LENH U
YCIIOBUSIM, OOBSCHATh NPUUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIelu,

HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMHCA TMOJIYYUT CIEIYIOIINE

MIPEAMETHBIE PE3YIIBTATHI:
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Yurare wH(OpMAIUIO, MPEACTABICHHYI0 B Ta0nWIiax, Ha JgUarpaMMax,
NPEACTaBIATh JaHHbIE B BHJIE TaOJNHI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTon0yaThie) U KPYroBhI€) 0 MAaCCHBaM 3HAUYCHHM.

OnucelBaTh W HUHTEPHPETUPOBATH  pEAIbHbIE  YHUCJOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JIMIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKoe, MeIuaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4alHOM HM3MEHUYMBOCTHM HA IIPUMEpax ILIEH,
(U3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

W3BnekaTe M mpeoOpa3oBbIBaTh HHGOPMAIINIO, TPEICTABICHHYIO B BHUJC
Tabaull, quarpamm, rpaduKoB, TPEACTaBIATh TaHHBIC B BHUJIEC TAOJIUII, TUArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKAa3aTEIeh: CPEIHHUX
3HAYEHUHN U Mep paccermBaHus (pa3max, JUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHUE).

HaxoIuTh 4acTOTHI YUCIIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJIE T10
pe3yabTaTaM U3MEPEeHUN 1 HaOIIOACHU.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITHUH B OMBITAaX, 3HAasl BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYalHOTO 3KCIIEPUMEHTA,
JAarpaMMebl Jitiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHSTUSIMH: MHOECTBO, IOAMHOKECTBO,  BBINIOIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIUWHEHWE, TIepeceueHue, JOMOJTHEHUE,

NEPEUNUCIIATE DJICMCHTLI MHOXKCCTB, IIPUMCHATD CBOMCTBA MHOECTB.
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Hcnonp3oBath rpaduueckoe npeacTaBiIeHne MHOKECTB U CBS3EH MEKIy HUMU
JUISL OIIMCAaHMS MIPOLIECCOB U SIBJICHUM, B TOM YHCJIE MIPU PEIICHUM 3a1a4 U3 IPYTHUX
y4€OHBIX MPEAMETOB U KYPCOB.

K xoHiy oOyuenuss B 9 kJjacce oOydHaromuiicsi MOJYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

N3BnekaTh U mpeodpa3oBbIBaTh MHGOPMAIIHIO, TPEACTABICHHYIO B PA3TUYHBIX
UCTOYHHUKAX B BHJIE TaOIUI], TUarpamm, rpauKkoB, MPEeACTaBIATh TaHHbBIC B BUJIE
Ta0JIuIIl, AUArpamMm, rpaduKoB.

PemaTte 3amaum oOpraHu3oBaHHBIM TNEpeOOpPOM BApPUAHTOB, a TAKKE C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU Ul MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

HaxoauTbs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE IOJIB3YSACh
pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOIIOIEHUH.

HaxonuTh BEPOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU COOBITUSIMHU, B CEPUAX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

NmeTp mnpencraBiieHWE O CIy4YalHOM BEJIMYMHE W O pacHpeacieHUU
BEPOSITHOCTEN.

NMeTp mnpenacTaBieHUE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B

NpUPOAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
! TlpeAcTaBieRHe NaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
2 Onwcarenpias craTueTHKa 8 . . https://m.edsoo.ru/7f415fdc
. bubnnorexa [IOK
3 Citytaiinas H3MCHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Brexenne B Teopmio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa Clly4aiiHOTO 4 1 Bbu6moreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
1
6 O0001enne, cucreMaTn3amus 3HAaHUH 5 https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 34 9 5

I[TPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! HpencranienHe AaHHEX L https://m.edsoo.ru/7f417fb2
2 OnmcarenbHas CTaTUCTHKA 1
3 CrnyuaiiHast U3MEHYUBOCTD 1
4 Beenenwne B Teoputo rpados 1
5 BeposTHOCTB 1 yacToTa CIry4aiiHOTrO 1
coOBITHS
5 OnmcarenpHas craTucTUka. PaccenBanne 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
! Mroxectsa 4 ! https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
8 BeposiTHOCTB ciy9aifHOTO COOBITHS 6 1 httos://m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
B 4
o BE/ICHHE B TCOPHIO rpaoB https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
1
0 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
11 O0001enue, cucTeMaTH3alusa 3HaHUH 4 1 httns://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 5 1

[TPOTPAMME
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9 KVIACC

KosuuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBanue pa3iesoB U TeM nudposbie
Ne /i P Konrpoubusie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl

bubnunorexa LIOK
1 Hosropenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302

bub6numoreka [IOK
2 DJICMEHTEI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 T'eoMmeTpuueckas BEpOSATHOCTh 4 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a302

bubmuoreka [{OK
4 Henprranus bepiyum 6 1 https://m.edsoo.ru/7f41a302

. bubnnorexa [{OK
S Coryuaiinas peiuamHa 6 https://m.edsoo.ru/7f41a302

bubnunoreka LIOK

1 1
6 Obodmenue, KOHTPOE, 0 https://m.edso00.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 2
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