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INOACHUTEJIBHASA 3AIINCKA

VY4eonslii Kypc « BEpoSATHOCTB U CTATHCTHKA» YTIyOJIEHHOTO YPOBHS SIBIIAECTCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4e0HOro Kypca YIiIyOJIEHHOIO
YPOBHSI Ha YPOBHE CpeAHEro o01iero oopa3oBaHus. Y4eOHbIN KypcC MpelHa3HAuYCH
Uit popMUpOBaHUS y OOYYAIOIIUXCSl CTATUCTUYECKOM KYJIbTYphl M MOHUMAHUSA
pOJIM TEOPUM BEPOSATHOCTEH KAaK MATEMATUYECKOTO MHCTPYMEHTA JUIsl M3Y4YCHMS
CIIy4yalHbIX COOBITUHM, BEIUYUH U TpolieccoB. [Ipu n3ydenun xKypca oboraiaroTcs
NpECTaBICHUS OOYYaIOMIMUXCS O METOJaX HCCIEeIOBAaHUS H3MEHUYMBOIO MHDA,
pa3BUBaeTCAd MOHUMAHWE 3HAYUMOCTH M OOIIHOCTH MaTeMaTHYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOW 4YaCTU COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHHUS.

ConepxaHue y4eOHOro Kypca HamnpaBlIEHO Ha 3aKpeIuieHHe 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOIO 00I11lero oOpa3oBaHus, U
Ha Pa3BUTHUE MPEJACTABICHUN O CIYyYaMHBIX BEIMYMHAX U B3aUMOCBA3AX MEXKIY
HUMHU HA BaXXHBIX MPUMEPAX, CIOXKETbI KOTOPBIX MOYEPHHYTHI U3 OKPYkKAIOLIETO
mupa. B pesynbrare y o0yyaronmxcs J0KHO ¢(hOpMUPOBATHCS IIPEICTABICHHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISIX, UCIIOIb3YyEMBbIX
JUTSl O CAHMS aHTPOIIOMETPUUECKUX U IEMOTpa(UUECKUX BEJIMUMH, TOIPEITHOCTEN
B pa3JIMUHBIE POJIa UBMEPEHUSIX, JJIUTEIBHOCTH 0€30TKa3HON pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U NPOLIECCOB B O0IIECTBE. Y UYEOHBII
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOATHOCTHO-CTATUCTHUYECKUX METOOB,
HEOOXOIMMBIX CHEUATNCTaM HE TOJbKO MHKEHEPHBIX CIEHHUAIbHOCTEHN, HO TaKXKe
COLIMAJIBHBIX U MICUXOJOTUYECKHX, TTOCKOJIBKY COBPEMEHHBIE 00IIECTBEHHBIE HAYKU
B 3HAYUTEIILHOM Mepe UCIOJB3YIOT anmaparT aHaiau3a OOJNBIINX JIaHHBIX.
[lenTpanbHyt0 4YacTh Y4E€OHOTO Kypca 3aHMMAeT OOCYXICHHE 3aKOHA OOJIBIIUX
yucenl — (PyHIaMEHTAIBHOIO 3aKOHA MPUPOJIbl, MUMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuto.

B coorBercTBUM ¢ yKa3aHHBIMHM LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJIEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coniepkatesibuble TUHUHN: «CiydaliHbie COOBITHSI U BEpOSTHOCTH» U «CilydaiiHbie
BEJTUYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMUMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIE [JIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEeMaTHYECKHUX Y4YeOHBIX
KYPCOB.

Copepxanne 1NN «CiydaifHbIe COOBITHS U BEPOSITHOCTHY CIIY>KUT OCHOBOM
Uit popMUpOBaHUS TPEJACTABICHUN O PpaCIpEieieHUH BEPOSITHOCTEH MEXIY
3HAYCHUSAMHU CIyYaWHBIX BEJIMYMH. BaXXHYIO 4aCTh B 3TOU COAEPKATEIBHON JINHUU
3aHMMAaET H3Y4YEHHE TE€OMETPUYECKOT0 W OMHOMMAJIBHOTO paclpeaeieHuil u



3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOraMH — IIOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacupeneneHusIMH.

Templ, CBsi3aHHBIE C HENPEPBIBHBIMU  CIyYaWHbIMU BEIWYMHAMHU U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMAHUE OOYy4YaloIIMXCsl Ha ONHCAHUM M
U3YYECHUU CIyYalHBIX SIBICHUN C TOMOIIBIO HEMpepbhIBHBIX (PyHKIMNA. OCHOBHOE
BHUMAaHHUE YAENSAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTcsi O3HAaKOMUTEIbHOE HU3YUYCHHE CBS3H
MEXIYy CIy4alHbIMM BEIMYMHAMM W OIIMCAaHUE 3TOM CBSA3M C IIOMOILBIO
KO3 pUIMEHTa KOPpPEIsUUU M €ro BbIOOPOYHOIO aHAIOra. OTHU DIIEMEHTHI
CoJIep KaHMs pa3BUBAIOT TeMY «/lnarpamMmbl pacceMBaHUs, U3YUYEHHYIO HA YPOBHE
OCHOBHOT0 00111ero 00pa30BaHMsl, U BO MHOTOM OMUPAIOTCS HAa CBEACHUS U3 KYPCOB
aJreOppl U TEOMETPUH.

Emé€ oamH 2neMEeHT  COAEp)KaHWs, KOTOPBIM  IpeaylaraeTcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — TIIOCIEIOBATEIIBHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYTAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJIEHHUE C pacipeaciCHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUHA HOCUT pPAa3BUBAIOLIMI XapakTep W
SBJIIETCSL aKTyaJlbHBIM JUIsl OyAylIIMX aOUTypUEHTOB, MOCTYHAIOIIMX HAa y4eOHbIE
CHELIMAJIbHOCTH, CBSI3aHHBIE C OOILIECTBEHHBIMU HAayKaMH, IICUXOJOTHEH u
YIIPABJICHUEM.

Ha u3yuenue yueOHoOro kypca « BeposTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcsa 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HezemIo).



COJEPXAHUE OBYYEHMUAA
10 KIIACC

I'pad, cBsa3HbIA Tpad, myTH B rpade: mukisl U nenu. CTeneHsb (BaJICHTHOCTS)
BepmuHbL ['padsl Ha TTockocTH. JlepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OTIBITHI) U CIy4yalHbIE COOBITUS. DIIEMEHTApHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHsS. biu3ocTe 4acToThl U
BEPOSATHOCTH COOBITHI. CTydalfHBIE OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu Haj COOBITUSIMU: MEpeceyeHne, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcioBHass BEPOSITHOCThb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO ciayd4arlHOro
skcnepumenTa. Popmyia noaHon BepostHocTh. Popmyina baiieca. HezaBucumeble
COOBITHSI.

bunapHbIil cilydaiiHbIi ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAHUN A0 NepBoro ycrexa. IlepectaHoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHui bepHyiu. CiayyaliHblil BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaitnas  BennuunHa. Pacnpenenenwe  BeposiTHOocTed.  Jmarpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMH BeIMYMHAMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMUAJBHOE.

CoBMeCTHOE pachpefeneHue JByX Ciy4allHbIX BenuuuH. He3aBucumbie
Cly4yaiiHble  BEJIMYMHBL.MareMaThdeckoe OXHUJIAHUE CIy4YalHOM  BEJIMYUHBI
(pactipenenenusi).  Ilpumepbl  NPUMEHEHHMS]  MAaTEMAaTHYECKOTO  OXKHJIaHUS
(ctpaxoBanue, Jotepesi). Maremaruyeckoe OXHUAaHWEe OWHAPHOM Ciy4dailHOU
BEJIMYMHBL. MaremMaruyeckoe  OXHUJIAHUE CYMMbl  CIYyYalHBIX  BEJIUYUH.
MaremaTnyeckoe 0KuJIaHie TEOMETPUUECKOTO M OMHOMHAIIBHOTO PACIIpEIeTICHU.

Jucnepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalWHOM  BEJIMYUHBI
(pacnpenenenus). Jlucniepcusi OMHapHOM cllydallHOM BeTWYMHBI. MaTtemaTudyeckoe
0>KMJAHUE MMPOU3BEACHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CITy4alHbIX BEJIMYMH.
Jlucniepcusi ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAIBHOTO pacIpeesiCHUs.
Jucnepcus U CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO pACIPEAECICHUS.

11 KJTACC

HepasenctBo UeOnimeéra. Teopema YebniméBa. Teopema bepHymiu. 3akoH
OonpMx  uyucend.  BpIOOpouHBIA  MeTOA ~— WccienoBaHuid.  BeibopouHbie



xapakTepucTUkU. OlLleHMBaHUE BEPOSTHOCTU COOBITUS 110 BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpepsiBHble citydaiiHble BenuuuHbl. lIpumepsl. DyHKOMS IUIOTHOCTH
BEpPOSITHOCTH paclpeencHs. PaBHOMEpHOE paclpeleleHue W €ro CBOMCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIIbHOMY pacipeieeHu0. 3a1aqn, MPUBOISIINE K
HOPMAJIbBHOMY  PacCIpENeIICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pachupesesieHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMaJILHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[locnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCUMBIX  COOBITMH.  3amauw,
IPUBOAAILKE K pacupeneneHuto [lyaccona.

KoBapnammst nByx ciywaitHpix BenmuuuH. Kosdduument nunelnoit
koppemsiiui.  CoBMeECTHblE  HAOMIOAEHUS  JABYX  BEIMYMH. BbIOOpOUHBIN
KO3 GUIUEHT Koppensuuu. Paznuuue Mexay JUHEHHOM CBS3bI0 M NPUYMHHO-
CJICZICTBEHHOU CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPATOB.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YTJYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKOro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUITMH O0YJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIECTBA, TPEJCTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBIICHUN, MPOIEAYD
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCBI U JIPYroe),  yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakTaHCKOW UJECHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOUIIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTrusaX, cdepax
HKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HAHMUE JTYXOBHBIX I[EHHOCTEH POCCHUHCKOro Hapoaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YYEHOTO, OCO3HAHHE JINYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pEUIEHUH, pacCyKJI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh yYMEHUS TMPUMEHATh MaTeMaTHUYEeCKUE 3HAHUS B
WHTEpecax 3J10pOBOTo U 6€30macHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (GuU3uvecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpynoBoro BocnuTaHus:

TOTOBHOCTh K TPYyHIy, OCO3HAHWE IIEHHOCTU TPYAOTIOOUS, HHTEpeC K
pazmuuHbiM  chepaM  NPO(EeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTH K  MaTreéMaTHYeCKOMY  OOpa30BaHUIO W



caM000pa30BaHUIO Ha TMPOTSHKCHHHM BCEH JKW3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH;

7) DKOJIOTHY€CKOr0 BOCIIMTAHNS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpPhl, ITOHUMaHUE BIIUSHUS
COIMAJIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSHUE TMPHUPOJTHON M COIMATBHON
Cpellbl, 0OCO3HaHHUE TJIO0AIBHOTO XapaKTepa SKOJOTHUSCKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHCHHEC MAaTEMAaTHUYCCKUX 3HAHWH JIJI pelIeHUs 3amad B 00JIacTh
OKPYXAIOIIEeH Cpebl, IUIAHUPOBAHUE IIOCTYMIKOB W OIEHKH WX BO3MOXHBIX
MOCJICJICTBUM JJISI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 IO3HAHNS:

c(hOPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIECIO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH M 0OIIIECTBEHHOM IMPAKTHKH, IOHUMAaHUE MaTEMaTHICCKOM
HAyKH KaK chephl YeTOBEUECKOM NS TEIIEHOCTH, 3TAMOB €€ pa3BUTHS U 3HAYUMOCTH
JUTSL pa3BUTHS [TUBHIN3AINH, OBJIAJCHUE S36IKOM MAaTEMAaTUKH M MAaTeMaTHICCKOM
KyJIbTYPOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTB OCYIIECTBIISITH MPOSKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIC YHHBEPCAJIbHbIE YYeOHbIe NeiCTBUA

ba3oBble Jjornueckue 1eicTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWHA MEXAYy TMOHIATHSAMH, (POpMyIUpPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOPMYJIHpPOBATH UM  MPeoOpPa3oBbIBATH  CYXKICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJINTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpaTh CMoco0 pemieHuss ydeOHOW 3anayd  (CpaBHUBAaTh HECKOJIBKO
BapUAHTOB PEIEHUs, BEIOMPATh HAanOO0JIee MOIXOIAIINN C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ncciienoBare/ibCKHe 1eiiCTBUS:



UCIIOJb30BaTh BONPOCHl KaK MCCIEA0BATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (POpMHpPOBATH TUIOTE3y, apryMEHTHPOBAThH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOANTH CAMOCTOATEIBHO CIJITAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYIMPOBaTh OOOOIIEHMS] U BBIBOJBI IO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, MCCIEAOBaHWSA, OICHHBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecCa, a TaKXKe BBIABUTATD
IPEOJIOKEHUS O €70 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

BBISBJIAITh J€OUIUTH MHPOPMAUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh HH(OPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, aHAJU3UPOBATD,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (hOpM
IPECTABIICHMUS;

CTPYKTYypUpPOBaTh HMH(MOPMAILINIO, MPEACTABIATh €€ B pa3iMyHbBIX (HopMmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATH Ha/1EKHOCTD uHbOopMauu o CaMOCTOSITENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKACHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCBbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHHS II0 XOAy pELICHUs 3aJ1ayu,
KOMMEHTHPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBlI,
npoOiemMbl, pelaeMod 3a7aud, BbICKA3bIBaThb WJEH, HAIICJICHHbIE Ha TOHMCK
pEelIeHNsl, COINOCTABIIATh CBOU CYXACHUS C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4U, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4Y€TOM 3ajaad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEpPCcAIbHbIE YUeOHbIe [1eiicTBUSA
Camoopranusanus:



COCTaBJISITH IUJIaH, AJITOPUTM PEILIeHUs 3a/1a4, BEIOUpPATh CIOCOO pelIeHus C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

BIIQZICTh  HaBBIKAMH  [IO3HABATCIIBHOW  pediekcuu Kak  OCO3HAHUSA
COBEPIIIAEMbIX JEUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH PEIICHUM 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JICSITEIbHOCTH, HAXOJUTh OIIMOKY,
JIaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl TpHU peHieHUuH YYeOHBIX 3ajady, MPUHUMATh 1€Jb COBMECTHOM
JeSATEeILHOCTH, IJIAHUPOBATh OPraHU3allii0 COBMECTHOW pabOThI, paclpeaciisiaTh
BUJIbI pabOT, 1OTOBAPUBATHCS, OOCYKAATh MPOLIECC U PE3YIbTAT pabOThI, 0000IIATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYMNIOBBIX (popMax paboThl (0OCYKIeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJHITH CBOIO YACTh pa0OThI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TIO KpHUTEPUAM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMMO/JICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniry 10 kiacca o0yyaromuiicst HAy9uTCs:

CBOOOJHO ONEpUpOBaATh MOHATUAMM: Tpad, TIockuil rpad, cBsA3HBIA rpad,
nyTb B rpade, Lenb, UUKI, AEPEeBO, CTENEHb BEPUIMHBI, AEPEBO CIYy4YalHOIO
AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MMOHATHUSIMH: CIYYallHBIM SKCHEPUMEHT (OMbIT),
clly4ailHoe cOOBITHE, 3JIeMEHTapHOE clydyailHOe cOObITHE (AIIeMEHTapHbBINA UCXO/)
CIIy4alHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJIB30BATh JAHArpaMMbI
Oinepa, KOOpPIMHATHYIO MPSIMYIO Ul PELIEHUs 3a/ay, MOJIb30BaThes (HOpMyIon
CJIO’KEHUS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITU;



OIEpUPOBATH MNOHATUSMHU: YCIOBHAS BEPOATHOCTh, YMHOKCHHUE BEPOSITHOCTEH,
HE3aBHCHUMBbIE  COOBITHS, JEpPEBO  CIyYalHOTO JKCIEPUMEHTa, HaXOJIUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO MpaBUiIa YMHOXKEHHUs, JAepeBa CIy4ailHOTrO
OTbITa, WCHOJB30BaTh (OpPMyIly TMOJHOW BeposTHocTH, (opmyny baiteca npu
pelleHnn 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 10 (opMmyne U 10
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh W3y4YCHHbIE KOMOMHATOpHBIE (OPMYJBI JUIsI NEPEUUCIICHUSA
3JIEMEHTOB MHOXXECTB, 3JIEMEHTApHBIX COOBITUN CIIy4allHOTO OIBITA, PEIICHUs
3aJ1a4 M0 TEOPHUH BEPOSTHOCTEM;

CBOOOZHO  ONEpUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIy4aWHBIA  OMBIT
(ucnplTaHKE), yCIeX M HeyJaya, HE3aBHCHMbIEC HCIIBITAHUS, CEpUsl HCIIBbITAaHUMH,
HaXOAUTh BEPOSATHOCTH COOBITHI: B CEPUU UCIIBITAHUH JI0 IEPBOTO yCIIEXa, B CEPUU
UCIbITaHUN bepHyu, B ONBITE, CBA3aHHOM CO CIIy4aillHBIM BBIOOPOM M3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: ClydyaliHas BEJIMYMHA, paclpe/ielieHue
BEPOSTHOCTEH, JuarpamMma pacrnpejesieHus, OuHapHas CciydailHas BeJIMYWHA,
reoMeTpUYECKOoe, OMHOMUAIILHOE paclpe/iesiCHUE;

ONEpUPOBaTh IOHATHSAMHU: COBMECTHOE pAaCIpEICIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0IMIy COBMECTHOTO pacHpeiesieHusl IBYX CIy4YalHbIX
BEJIMYMH [JISl BBIJIEICHUS PACIPEACIICHUs] KaXIOH BEIMYMHBI, OIpPENeSICHUs
HE3aBUCUMOCTH  CIIy4alHBIX  BEJIMYHMH;CBOOOJHO  ONEPUPOBATH  IOHSATHUEM
MaTEeMaTHUYECKOT0 0XKHMJIaHUs CIydyallHOW BEJIMYMHBI (pacnpezesieHus), IpPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO OXHUAAHWS TNPU PELICHUM 3aJad, BBIUNCIATH
MaTEMaTUYECKOEe OXKHUAaHNE OMHOMHAIBHOTO U TEOMETPUUECKOTO pacIpeiesieHNI;
CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJMYMHBI, IIPUMEHATh CBOWCTBA IHUCIEPCUU CIIyYaWHOW BEJIMYHMHBI
(pacupeneneHus) IpU PEIIeHUU 3ajad, BBIUMCIATH IUCIEPCHIO U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO paclpeIeICHUN.

K xonmy 11 ki1acca o0y4aromuiics Hay4duTCs:

BBIUMCIISTH BHIOOPOYHBIE XapaKTEPUCTUKU 1O JaHHOM BBIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYNHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE TUIOTE3bI, MOJIb3YACh U3yUYEHHBIMU PACIPEACICHUSIMU;

OpPUBOAUTH  TMPUMEPHl  3aJay, MNPUBOIAIIMX K  [OKa3aTEIbHOMY
pacmpesesieHno, 3ajJad, NPUBOAAIIMX K HOPMAJIBHOMY  PpacIlpeiesiCHUIO.
OmnepupoBarh MOHATUAMM: (PYHKLHS TUIOTHOCTH BEPOSTHOCTHU IOKA3aTEIbHOIO
pacnpezeneHusi, GyHKIUS MJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeieeHu s,
(GyHKUMST TUIOTHOCTH M CBOMCTBA HOPMAJBHOTO pacHpeleleHUs;OnpeaesiaTh
KO3 PUIIMEHT JIMHEWHON KOPPETSIUU, BBIOOPOUHBIN KOIP(GULIUEHT KOPPETALIHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos JJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3aesioB  TeM Korrponsmse | Tpacreckie (uudposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 DnemMeHTbl Teopuu rpadoB 3 bubnuoreka [IOK
https://m.edsoo.ru/7f417fb2
) CrnyyaiiHble OIBITHI, CTy4aiiHble COOBITHS U 3 bubnuoreka [IOK
BEPOSITHOCTH COOBITHUIM https://m.edsoo.ru/7f417fb2
Omnepainuy HaJl MHOKECTBAMHU U bu6nmoreka [IOK
3 coObITusAMU. C10KE€HHE U YMHOKEHHE 5 https://m.edsoo.ru/7f417{b2
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumeie coObITHS
4 DIeMeHTh KOMOUHATOPUKH 4 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417tb2
Cepuu nociieIoBaTeIbHBIX UCTIBITAHUH. bubnmnoreka [IOK
5 Ucnpiranus bepuynnu. Cinyuaiinsiii BBIOOp 5 https://m.edsoo.ru/7f417fb2
13 KOHEYHON COBOKYITHOCTHU
6 Crny4aifHble BETUYUHBI U PacTIpeieTICHUs 14 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417{b2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 0




11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
No /it HanmeHnoBaHMe pa3iesioB U TeM Komrponsse | Tpascruseckse (uudposbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchbl
1 3aKOH OOJIBIITUX YHCE 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
2 DJIeMEHThl MATEMaTUYECKON CTATUCTUKU 6 bubmmoreka [IOK
https://m.edsoo.ru/7f417fb2
HenpepsiBHbIE cllydaiiHble BEJIMUNHBI bubmmoreka [JOK
3 (pacupenenenust), HoKa3aTeJIbHOE U 4 https://m.edsoo.ru/7f417{b2
HOPMAaJIbHOE pacIipeieTIeHus
4 Pacnpenenenue Ilyaccona 2 bubnuorexa [JOK
https://m.edsoo.ru/7f417fb2
5 CBs13p MEXly CITy4aliHBIMU BETMYMHAMU 6 bubnnorexa [IOK
https://m.edsoo.ru/7f417fb2
6 O06001eHre U cucTeMaTH3aIusl 3HAHUH 11 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnunuyectBo yacos JJIeKTPOHHBbIE
ara nu@posbie
Ne n/m Tema ypoka Kourpoabuble | IlpakTnyeckue a op
Bcero U3y4eHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
| I'pad, cBsa3HbIM Tpad, mpeacTaBaecHue | 04.09 bubmmoreka [IOK
3aJla4M ¢ MOMOIIbIO Tpada ' https://m.edsoo.ru/7f4
17fb2
) Crenenb (BaJICHTHOCTD ) BEPIITUHEI. | 11.06 bubnmoreka [IOK
[Tyts B rpade. Llenu u muKIiIbl ' https://m.edsoo.ru/7f4
17fb2
3 I'padsr Ha TuTOCKOCTH. [lepeBo 1 18.09 bubnnoreka [IOK
CIIy4aifHOTO 3KCIICPUMEHTA ' https://m.edsoo.ru/7f4
17tb2
CrnyyaiiHble 3KCIEpUMEHTHI (OIIBITH) U bubmmoreka [IOK
4 cllyyaitHble COOBITHS. DIIEeMEHTapHbIE 1 25.09 https://m.edsoo.ru/7f4
COOBITUS (MCXOBI) 1762
BeposiTHOCTB ciiyyaitHOTO COOBITHSI. bubnuoteka [IOK
BeposiTHOCTH COOBITHIT B OIIBITAX C https://m.edsoo.ru/7f4
5 1 02.10 17fb2
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU 1=
COOBITUSIMU
BeposTHOCTE ciTy4aitHOTO COOBITHSI. bubnuoteka [IOK
BeposiTHOCTH cOOBITHII B OTIBITaX € https://m.edsoo.ru/7f4
6 1 09.10 17b2.
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH 4410
COOBITHSMH
[lepeceuenue, 00beTMHEHNE MHOKECTB bubmuoteka [IOK
1 COOBITUMN, TPOTUBOIIOJIOKHbBIE https://m.edsoo.ru/7f4
7 1 16.10

coObITHs. PopMyIa CIIOKEHUS
BEpPOSITHOCTEMN

17fb2




VY cioBHas BEPOSITHOCTh. Y MHOKEHUE

bub6mmoteka [IOK

IEPBOTO yCIi€Xa

8 BeposiTHOCTeH. DopMyria yCIoBHON 23.10 https://m.edsoo.ru/7f4
BEPOATHOCTH 17fb2
VYcioBHas BEPOATHOCTh. Y MHOKEHUE bubnnoreka [IOK
9 BeposATHOCTEN. PopMysia yCIOBHON 06.11 https://m.edsoo.ru/7f4
BEPOATHOCTH 1762
10 dopmyJia MOJTHON BEPOSITHOCTH 13.11 bubmuorexa [JOK
https://m.edsoo.ru/7f4
17tb2
1 ®opmyna baiieca. HesaBucumbie 2011 bubmmoreka [IOK
COOBITHS https://m.edsoo.ru/7f4
17fb2
KomMb6uHaTtopHOe mpaBuiio yMHOKEHHUS. bubmmoreka [IOK
12 27.11
[lepecTanoBku U pakTopuan https://m.edsoo.ru/7f4
17tb2
13 Yucno coueranmii. TpeyroapHuK 04.12 bubnuorexa [LIOK
ITackans https://m.edsoo.ru/7f4
17tb2
14 ®opmyna ounoma HetoToHa 11.12 bubmuorexa [JOK
https://m.edsoo.ru/7t4
17fb2
KonTponbnas pabora Nel: "I'padsl, bubnuoreka [LIOK
15 BEPOATHOCTH, MHOKECTBA, 18.12 https://m.edsoo.ru/7f4
KoMOMHaTopuKa" 1762
bunapHbIi ClIy4alHBII OIBIT bu6mmoreka [IOK
(ucmpITaHMe), YCeX U Heyaua. https://m.edsoo.ru/7f4
16 HezaBucumeble ucnbrranus. Cepust 25.12 1712
HE3aBHCHUMBIX HCTIBITAaHUM 10 IEPBOTO
ycrexa
17 Cepust HE3aBUCUMBIX UCTIBITAHUM 10 1501 bubmuoteka [IOK

https://m.edsoo.ru/7f4
17fb2




Cepust HE3aBUCUMBIX UCTIBITAHUN

bubnnorexa [JOK

18 22.01
bepuymim https://m.edsoo.ru/7f4
17fb2
19 CrydaiiHpIi BBIOODP U3 KOHEUHOMN 29,01 bubmmoreka [JOK
COBOKYITHOCTH ) https://m.edsoo.ru/7f4
17fb2
20 [IpakTrueckas padora ¢ 05.02 bubmmoreka [JOK
HCIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIHUIL ) https://m.edsoo.ru/7f4
17fb2
Canyuaitnas BenuuuHa. Pacnpenenenue bubnuorexa [LIOK
21 BepoATHOCTEN. Jlnarpamma 12.02 https://m.edsoo.ru/7f4
pacnpeneneHus 17fb2
Onepanuu HaJl c1ydyallHBIMU bubmmoreka [JOK
BesmmurHaMu. [Ipumepsl https://m.edsoo.ru/7f4
22 . . 19.02 17tb2
pacnpeneneHuid. bunapHas cinyvaiiHas e
BEJIMYMHA
3 I'eomeTpuueckoe pacupeneneHue. 26.02 bubmuoreka [JOK
bunomuaneHOE pacnpeneneHue ' https://m.edsoo.ru/7f4
17tb2
MatemMaTudeckoe OXKugaHue bu6nmmorexa [IOK
ciydaiiHoU BennunHbl. COBMECTHOE https://m.edsoo.ru/7f4
pacnpe/iesieHne AByX ClydallHbIX LD=
BEJIMYHH
HeszaBucumeble cinydailHble BETMYHHBI. bubnmnoreka [IOK
CBolicTBa MaTEMATUYECKOTO https://m.edsoo.ru/7f4
25 oxkuganusg. MateMaTHuecKoe 12.03 17162
OKHU/1aHue OMHAPHON cITy4aiHOM
BETTUYMHBI
MateMaTudeckoe OKHUIaHue bu6nunoreka [IOK
26 reOMETPHUECKOr0 U ONHOMHUAIIEHOTO 19.03 https://m.edsoo.ru/7f4
pacrpeneneHuit 17fb2
UCIIEPCUS U CTAHJAPTHOE bu6mmoreka [IOK
27 Huerep AP 26.03 t

OTKJIOHCHHC

https://m.edsoo.ru/7f4




171b2

Jucnepcust OuHapHOM CilydaitHOU bubmuoreka [JOK
28 N 1 09.04
BennurHbl. CBOMCTBA qUCIEpCUU https://m.edsoo.ru/7f4
17fb2
MateMmaTtuyeckoe OKUIaHue bubnuorexa [JOK
29 MIPOU3BE/ICHHUS U TUCIIEPCUS CYMMBI 1 16.04 https://m.edsoo.ru/7f4
HE3aBHCHUMBIX CITyYalHbIX BEJIHYUH 17fb2
Jucnepcusi OMHOMHUAIEHOTO bubnuoreka [JOK
pacnpenenenus. [IpakTudeckas pabora https://m.edsoo.ru/7f4
30 1 23.04 17fb2
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX 0=
Ta0JIUL
Hucnepcus 1 CTaHIAPTHOE bubnnoreka [IOK
OTKJIOHEHHUE T'€OMETPUIECKOTO https://m.edsoo.ru/7f4
31 pacnpenenenus. . [I[paktudeckas 1 30.04 17fb2
paboTa ¢ UCroIb30BaHUEM
ANEKTPOHHBIX TAOIHIIL
32 O0001eHne ¥ cucTeMaTH3alus 3HAHUH 1 07.05 bu6nmmorexka [IOK
https://m.edsoo.ru/7f4
17tb2
KonTtponbHas pabora Ne2: bubanorexa [IOK
33 "Ucnbitanus bepnynnu. Cnydaiinsie 1 14.05 https://m.edsoo.ru/7f4
BEJIMYMHBI U pacnpeeneHus” 17fb2
34 O0001eHne 1 cucTeMaTH3alvs 3HaHUH 1 21.05 bu6nmnorexka [IOK
https://m.edsoo.ru/7f4
17fb2
OBUIEE KOJIMYECTBO YACOB IIO 34

[TPOIT'PAMME




11 KJIACC

KoimyecTBo yacos DJIeKTPOHHbIE
> Tema ypoka Kontpoabnbie | IIpakTHuyeckue Aata tupponele
n/n Bcero H3y4YeHHs1 | oOpa3oBaTejbHbIE
padoTsbI padoTsbI
pecypchbl
HepasenctBo YeObimena. Teopema bu6muoreka [IOK
1 YeoObieBa. Teopema beprymnnu. 3akoH 1 02.09 https://m.edsoo.ru/7f4
OOJIBIINX YHCEl 17fb2
Hepasencto YeObimena. Teopema bubmmoreka [JOK
2 YeoObimena. Teopema beprysm. 3akoH 1 09.09 https://m.edsoo.ru/7f4
OOJIBIINX YKCeT 17tb2
Hepagencto YeOrimena. Teopema bubnuorexa [LIOK
3 YeoObieBa. Teopema beprynnu. 3akoH 1 16.09 https://m.edsoo.ru/7f4
OO0JIBIINX YKCe 17£b2
4 Br16opounbiii MeTO1 HCCIeI0BaHUM 1 23.09 bubnnoreka [IOK
https://m.edsoo.ru/7f4
17{b2
5 [IpakTryeckas pabora ¢ | 07.10 bubmmoreka [IOK
MCIOJIb30BAHUEM IIEKTPOHHBIX TaOIUI] ' https://m.edsoo.ru/7f4
17fb2
I'enepanpHast COBOKYITHOCTb U bubnuoteka [IOK
ciryyaitHas BBIOOpKa. 3HAKOMCTBO C https://m.edsoo.ru/7f4
6 BBIOOPOYHBIMU XapaKTEPUCTHKAMHU. | 14.10 1712
OneHka cpeJHero U Jucrepcun '
TFE€HEPATBHON COBOKYITHOCTH C TOMOIIBIO
BbIOOPOYHBIX XapaKTEPUCTHK
I'enepanpHast COBOKYITHOCTb U bubnnoreka [IOK
7 cityyaitHas BBIOOpKa. 3HAKOMCTBO C | 2110 https://m.edsoo.ru/7f4

BBIOOPOYHBIMHU XapaKTEPUCTHKAMHU.
OneHka cpefHero U Jucrepcun

17fb2




TeHEPaJIbHON COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHUE BEPOSTHOCTEN COOBITHH 11O

bu6mmoreka [IOK

HCIOJIb30BAHHUEM DJICKTPOHHBIX TaGHI/II_I

8 BBIOOpKE 11.11 https://m.edsoo.ru/7f4
17tb2
Cratucruueckas runoresa. [Ipoepka bubmmoreka [TOK
9 MPOCTEHIIKMX TUIOTE3 C IIOMOILBIO 18.11 https://m.edsoo.ru/7f4
CBOMCTB U3Y4YCHHBIX PACIpPEACICHUN 17fb2
Craructuueckas runoresa. [Iposepka bubmmoreka [JOK
10 MPOCTEUIIIMX TUIIOTE3 C IIOMOIIIBIO 25.11 https://m.edsoo.ru/7f4
CBOMCTB U3YUYECHHBIX paCIpECIICHUN 17tb2
1 [IpakTuueckas padora ¢ 02.12 bubnuorexa LIOK
MCTIOJIB30BAHUEM DIICKTPOHHBIX TaOIUI] ) https://m.edsoo.ru/7f4
17{b2
[IpuMepsl HEPEPBIBHBIX CIIyYalHBIX bu6mmoteka [LIOK
12 BeJIMYKMH. DYHKIHS TUIOTHOCTH 09.12 https://m.edsoo.ru/7f4
BEPOSITHOCTH 1712
PaBHOMepHOe pacnipenenenue. [Ipumepst bubnnoreka [IOK
13 3aJa4, IPUBOIAIINX K IIOKA3aTEIbHOMY U 16.12 https://m.edsoo.ru/7f4
K HOPMaJIbHOMY PaclpeIeIeHUsIM 17fb2
14 @yHKIUA INIOTHOCTH BEPOSATHOCTH 312 bubnuoreka [LIOK
IIOKAa3aTEIbHOI0 paclpeIeICHUs https://m.edsoo.ru/7f4
17{b2
15 O yHKIUSA INIOTHOCTHA BEPOSITHOCTH 13.01 bubnuoteka [IOK
HOPMAJIbHOTO paCIIpPEAEICHUS https://m.edsoo.ru/7f4
17fb2
[TocnenoBarenbHOCTh OIMHOYHBIX bubnuoteka [IOK
HEe3aBUCUMBIX coObITHH. [Ipumep 3anaun, https://m.edsoo.ru/7f4
16 . 20.01 17fb2
MIPUBOJISALIEN K pacCIIPEIEICHUIO —=
Ilyaccona
17 [IpakTuyeckas pabora ¢ 5701 bu6muoreka [IOK

https://m.edsoo.ru/7f4
171b2




KoBapuanus AByX ciiy4aifHbIX BETHYUH.

bu6mmoreka [IOK

18 03.02
Koadduuuent koppensauuu https://m.edsoo.ru/7f4
17tb2
19 CoBMecTHBIC HAOIIOICHHS IBYX BEIMYMH 10.02 bubnnorexa [IOK
https://m.edsoo.ru/7f4
17fb2
20 Br16opounbIii K03 ULHEHT 17.02 bubmmoreka [TOK
KOppEIALNT ) https://m.edsoo.ru/7f4
17{b2
71 Paznuune mexnay TMHEHHOM CBA3BIO U 24,02 bubnuorexa [LIOK
MPUYHUHHO-CIIC/ICTBEHHOMN CBS3bIO ) https://m.edsoo.ru/7f4
17{b2
22 JIunelinas perpeccus 03.03 bubmmoreka [JOK
https://m.edsoo.ru/7t4
17fb2
” [IpakTuueckas padota ¢ 10.03 bubnuorexa LIOK
HCIIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHII ' https://m.edsoo.ru/7f4
17{b2
[IpencraBnenue TaHHBIX C TOMOIIBIO bu6nmmorexa [IOK
24 TaOJUI ¥ AMarpamMm, onucaTeabHast 17.03 https://m.edsoo.ru/7f4
CTaTHUCTHKA 17fb2
75 OnbITHI C pABHOBO3MOKHBIMU 24.03 bubnuoreka [LIOK
3JIEMEHTapPHBIMU COOBITUSAMU ) https://m.edsoo.ru/7f4
17{b2
2% Brruuciienue BeposiTHOCTEN COOBITHI € 07.04 bu6mmoreka [IOK
pUMeHEeHHEM (hopMyIT ' https://m.edsoo.ru/7f4
17fb2
Brruuciienue BeposiTHOCTEN COOBITHI € bu6mmoreka [IOK
PUMEHEHHEM TpapHUUECKUX METOI0B: https://m.edsoo.ru/7f4
KOOpJAWHATHAs IIpsiMas, 1€PEBO, 0
auarpamma Ousepa
28 CiyuaiiHble BETMUMHBI U pacpeAcICHUs 21.04 bubmuoreka [IOK

https://m.edsoo.ru/7f4
171b2




MaremaTruueckoe 0XKugaHue CIIy4aiHOU

bubnnorexa [IOK

2 .
? BEJIMYUHBI ! 28.04 https://m.edsoo.ru/7f4
17fb2
MaremaTruueckoe 0XKugaHue CIIy4aiHOU bubnnorexa [JOK
30 1 05.05
BEJIMYUHbBI https://m.edsoo.ru/7f4
17fb2
Kontponbnas padora: "BeposiTHOCTb 1 bubmuoreka [JOK
31 1 12.05
cTarucTuka” https://m.edsoo.ru/7f4
17tb2
Brruncnenmne BeposITHOCTEH COOBITHI ¢ bubnnoreka [IOK
32 npuMeHeHreM (HopMya U rpapuIecKux 1 19.05 https://m.edsoo.ru/7t4
METOJIOB 1762
Brruucnenue BeposTHOCTEH COOBITHIA C bubnnoreka [IOK
33 npuMeHeHueM Gopmyi u rpadguueckux 1 26.05 https://m.edsoo.ru/7f4
METOJIOB 171b2
CriyuaiiHble BEJIMUUHBI U bubnuorexa [LIOK
34 pacnpeneneHus. MaremMaTu4eckoe 1 https://m.edsoo.ru/7f4
0’KUJaHUE CIYYallHON BEJIMYHUHBI 1762
OBUIEE KOJIMYECTBO YACOB IIO 34

[NPOIT'PAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTe/IbHON IPOrPaMMBbI CpeHero 0011ero 00pasoBaHus
pe3yJabTara
6 Teopus BEpOSTHOCTEN U CTATUCTHKA
6.1 Yurath U CTPOUTH TaOIULIBI M TUATPAMMBI
62 OnepupoBaTb  HOHATHAMH: CpelHee apu(MeTHdyecKkoe, MeIuaHa,
HauOoJIbIlIEE, HAMMEHBIIIEE 3HAUEHHE, pa3MaxX MacCHUBa YUCIIOBBIX JJaHHBIX
OnepupoBaTh NOHATHUAMU: CIIy4allHbIM SKCIIEPUMEHT (OIIBIT) U CIIydyaiiHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIy4aifHOTO
6.3 ONbITa; HAXOIUTb BEPOSTHOCTH B ONbITaX C PaBHOBO3MOYKHBIMH
CJlydaliHbIMU COOBITUSIMH, HAXOUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHI
B U3YUEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX
Haxomute ¥ ¢GopMynHpoBaTh COOBITHS: TNEpeceueHre W OObeAMHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO;
’ MOJI30BAaThCS  AMarpaMmaMu  OJisepa  ©  (OPMYJIOH  CIIOXKEHUS
BEPOATHOCTEN IIPU PELLICHUY 3aa4
OnepupoBaTb HNOHATUSMU: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITUS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIbIO IPAaBUIa YMHOXXEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TP PEIICHUH 33134
OnepupoBaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEpUs
67 UCIBITaHUH, yCIIeX U HeyAayda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX HCIIBITAHUN 10 MEPBOT0 ycliexa, HaXOAUTh BEPOSTHOCTH
coObITHIi B cepun ucnblTanuil beprymnu
6.8 OnepupoBaTb MNOHATUSMH: CllydyailHass BEJIUYMHA, pacHpereseHue
' BEPOATHOCTEN, AarpaMma paclpeeiieHus
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
NPOBEPSIEMOr0 .
. o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero 061ero 00pa3oBaHus
5 Teopust BepoSITHOCTEH U CTaTUCTUKA
51 CpaBHMBaTh  BEPOSTHOCTHM  3HAYEHUWA  CIy4YalHOM  BEIMYHMHBIIIO

pacnpeacCIICHUIO UJIN C IIOMOIIBIO JUArpaMm




OnepupoBaTh MOHATHEM MAaTEMaTUYECKOIO OXXHMJAHUSA, INPUBOAMUTH
IIPUMEPBI TOTO, KaK IPUMEHIETCS MATEMAaTUYECKOE OKUIAHUE CIIy4aliHON

52 BEJIMYUHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHUJAHUE 10 JAHHOMY
pacrpeieneHuo

53 Nwmets nipencraBiieHne 0 3aKOHE OOJIBITNX YHUCEI

54 HmeTts nipeacTaBiieHuE 0 HOPMAJIbHOM paciipeesiCHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSA

Teopust BEpOATHOCTEH U CTAaTUCTUKA

6.1

[IpencraBienne naHHBIX C TOMoOUIbO  Tabmun W jguarpamm.  CpenHee
apudmeTrnyeckoe, MeauaHa, HauOoJblIee M HaWMEHbIIEe 3HAYCHUs, pa3Max,
JUCTIEPCHUs U CTaHIAPTHOE OTKJIOHEHUE YUCIOBBIX HA0OPOB

6.2

CrnyualiHple 3KCHEPUMEHTHI (OMBITHI) U CIIyYaliHbIE COOBITHS. DIEeMEHTapHBIC
coObiTust (ucxozanl). BepositHOCTh ciyuyaiiHOro coObITHS. bBIuM30CTh YacTOTHIM
BEPOATHOCTH COOBITUH. Ciy4aiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
coObITUsIMH. BeposiTHOCTH COOBITUH B OINBITAXC PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHI

6.3

Onepauuu Haa COOBITUSIMU: TIEpecedeHHre, OOBEAMHEHUE, MPOTHUBOIOIOKHBIC
coObITus. uarpammsl Diinepa. @opmyrna ciaokeHus: BeposTHOCTEN

6.4

YcnoBHass  BEpPOATHOCTb.  YMHOXKEHME  BEposiTHOCTEW.  [lepeBo  cirydaitHOro
sKcriepuMenTa. @opmMyra moaHOM BepoaTHOCTU. HezaBucumbie cOOBITUS

6.5

Kombunatoproe mpaBuino ymHoxeHus. llepecranoBku wu dakropuan. Yucio
couetanuii. Tpeyronbauk Ilackans. @opmyna 6unoma HeroTona

6.6

bunapHbili cimyyaliHeli ONBIT (MCIIBITAHME), yclex W Heyaaya. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX MCIBITAaHMW 10 mneporo ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

6.7

Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma pacnpeieneHus.
[Ipumeps! pactipenenenuii, B TOM 4Kciie T€OMETPUIECKOen OMHOMHUAIbHOE

11 KJJACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IePsKAHUAS

Teopust BEpOSATHOCTEHN M CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEIMYMH: MaTEMaTHYECKOE OKHUIAHUE,
JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl IpuMeHEHNsT MaTEMATUUECKOTO
OKMJaHMs, B TOM YHCJE B 3a/Jadax W3 MOBCEAHEBHOW XM3HU. MareMaTudeckoe
OKujlaHue OMHApHOU CilyyaifHO# BeTMUMHBI. MaTeMaTuyeckoe OXHJIaHHE CyMMBI
CJIy‘-I&fIHBIX BeJIMUMH. MaTeMaTHdecKkoe OXHNIAHUE U JUCIIEPCUA TCOMECTPUUCCKOT'O
1 OMHOMMAJIBHOTO pacrpeeieHui

5.2

3aKoH OOJBIITNX YKCEN U €T0 POJIh B HAyKe, MPUPOJIe U 001mecTBe. BoIOOpoUHBIit
METOJI MCCIEJOBAaHUI




53

IIpumepbl  HENpEepBIBHBIX  Clay4YalHbIX BenuuuH. lloHATHE O IIOTHOCTH
pacnpezneneHus. 3agaun, IpUBOAIINE K HOPMaJIbHOMY pacnpenenenuto. [lonsatue
0 HOPMaJIbHOM PaclpeieICHuN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM Pe3yJibTaTaM OCBOCHHUS
MPoBePSIeMOro OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHUA o0pa3oBaHus

Bnagenne MeromaMm [OKa3aTeNbCTB, aIrOPUTMaMU DPELIEHUS 3a]ad;
yMeHue (GOopMyIHpOBaTh M ONEPUPOBATH TMOHATHSIMHU: ONpEACTICHHE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IIPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXAECHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BATH METOJ MaTEMaTU4YECKONM WHIYKIINY;
IIPOBOAUTH  [TOKA3aTEbHBIE PpACCY)KICHUS IpU PELIEHUH 3a7ad,
1 OLICHUBATh  JIOTUYECKYK0  IIPaBUIBHOCTb  PACCYKICHHM; YMEHHE
OIIEpUPOBATh MOHATUSIMM: MHOXKECTBO, IOJAMHOXECTBO, OIEpalUU Haj
MHOXXECTBAMHU; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJis OIMCAHUS PEANIbHBIX ITPOLIECCOB U ABJICHUH U DU PELIEHUU
3aJad, B TOM 4YHCIE€ W3 JPYrUX YYeOHBIX TIPEJIMETOB; yMEHHE
OIIepUPOBAThH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaThb M ONKUCHIBaTh Trpadbl pa3IUYHBIMU

croco0amMu; UCTIOIb30BaTh Tpadbl MPH PEeLICHUHN 3a]1a4

YMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YHCIIO, LIEJIO€ YHCIIO,
CTENEHb C LIETBbIM MOKa3aTeseM, KOpeHb HaTypaJlbHOM CTENEeHH, CTETEHb
C pAalMOHAIBHBIM  IIOKAa3aTeJeM, CTENeHb C  JACHCTBUTEIbHBIM
noKasaTejaeM, JIorapugM Uucia, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJILHOTO YHCJA, OCTaTOK I0 MOXYJIO, PAlHOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXECTBa  HATypajbHBIX,  LEJBIX,
2 palMOHANIbHBIX, JEHCTBUTEIBHBIX 4YMCE]; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHbIIUN OOLIMI JeTuTeNh U HauMEHbLIee
o01ee KpaTHOe, anroput™M EBKimIa mpu perieHuu 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3MLIMOHHBIMH ~ CHUCTEMaMHM  CUYHUCIICHHUS; yMEHHE
BBINOJIHATh BBIYUCICHUE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAKEHHUN €O
CTENEeHsIMH U Jiorapudmamu, mpeodpazoBaHusl IPOOHO-pALIMOHATIBHBIX

BBIpa)KeHHfI; YMCHHUEC OICPUPOBATL MNMOHATHUAMU: NOCICAOBATCIIBHOCTD,




apudmeTnyeckas mporpeccus, reOMeTpuIecKasi Iporpeccus, 06CKOHEUHO
yObIBafOIIasi ~ T€OMETPUYECKas  IMPOTPECCHsl;  yMEHUE  3a]1aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX (POpMyT;
YMEHHUE OIEePUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUICKCHBIC YMCIa, MOJIYJb U apTyMEHT KOMIUIEKCHOTO 4yucia, popma
3aIMCU KOMITJIEKCHBIX YHCell (FreoOMeTpUUYecKasi, TPUTOHOMETpUYECKast 1
anrebpandeckas); yMEThb MPOW3BOAHUTH apu(PMETHUECKUE ACUCTBHS C
KOMIUIEKCHBIMM ~ YWCJIAMHU; TMPUBOAUTH IMPUMEPHl  HUCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2X2 u 3x3,

OIIpCACIINTECIIb MAaTPULIEI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPEACITIUTEIA

YMeHue onepupoBaTh MOHATHUSAMU: pallMOHAJIbHBIE, HppalMOHAIbHbIC,
MOKa3aTeIbHbIE, CTETEHHBIE, JOTapu(pMUUIECKHe, TPUTOHOMETPHUECKUE
YPAaBHEHHS M HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBAThH
MOHATUSIMU: TOXJIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHKE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHHH M HEPAaBEHCTB, PaBHOCWJIBHOCTb
YpaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHMUS,
HEPABEHCTBA M CUCTEMBI C IIOMOINBIO PA3JIMUYHBIX MPUEMOB; pelIaTh
YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C IapaMeTpOM; IPUMEHSThH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS MaTeMaTHYECKUX

3a/la4 1 3a1a4 U3 pa3JInYHbIX obnacrei HAayKHU U peaanoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUSAMHU: (YHKIUSA, YETHOCTH (YHKIUH,
NEPUOJUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTh
(GyHKIMH, 3KCTpeMyM (PyHKLMHK, HauOoblllee ¥ HAUMEHbIIEe 3HAUECHUS
(GYHKIMU HA IPOMEXYTKE, HeTpepbIBHAsA (PYHKIIHS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBasi ¥ BTOpas MPOM3BOAHAS (PYHKLHU, TEOMETPUUECKUI U
¢u3nyeckuif CMBICI POU3BOJHOM, NEpBOOOpa3Hasi, ONpeIeNEHHbIH
MHTErpaj; yMEHHE HaXOJUTh ACHMIITOTHI rpapuka (yHKIUH; YMEHHE
BBIUUCIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEICHMs, YacTHOIO U
KOMITO3UIIMU (YHKIMM, HAaXOIUTh YpaBHEHHE KacaTelbHOM K rpauky
(GyHKIMU; yMEHHE HaXOAWUTh MPOMU3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO JUIsl HCCIEAOBaHUSA (DYHKIIMMH,
HaXOJWUTh HauWOOJbIINE W HAMMEHBIIME 3HAUYEeHUS (QYHKUUH; CTPOUTH
rpaduKu MHOTOYJIEHOB C HCIOJb30BAaHUEM ammapaTa MaTeMaTHueCKOIro
aHalM3a; IPUMEHATHh IPOU3BOIAHYIO JUIS HAXOXKACHUS HAWIYYIIEro
pelleHns B NPHUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-D)KOHOMUYECKUX U

(bl/ISI/IquKI/IX 3agadax; HaxXOJWTh IJIomagn 1 00BEMBI (I)I/Il" Yp € MIOMOIIBIO




HUHTCTpajia, MPUBOJAUTE IMPUMCPBI MATCMATHYCCKOI0 MOJACIIMPOBAHUSA C

MOMOIIBI0 AU hepeHInATBHBIX YpaBHEHUH

YMeHue omepupoBaTh MOHATUAMH: Tpapuk (yHKIUH, OOpaTHas
GbyHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKIHA, panuoHagbHas byHKIHA, CTEIEHHAsI byHKLus,
TPUTOHOMETpUYECKUEe (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKUE
¢GbyHKIMK, TOKa3aTenbHass M JorapudmMuueckas (QyHKIUH; YMEHHE
CTpOUTh TpaduKy M3y4eHHBIX (DYHKUIMH, BBINOJIHATH MpPEe0oOpa3OBaHUS
rpaduKoB QYHKIUI, UCIIOIB30BATh IPaUKHU JJIs H3yUSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MPU PElICHNH 331a4 U3 JAPYTUX Y4EOHBIX MPEAMETOB U
3aJa4 U3 peaNbHOM KU3HU; BBIPAXKATh (OPMYIIaMU 3aBHCUMOCTH MEXIY
BEJINYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpa MK QYHKIMN JUIS PEIICHHS
ypaBHEHMI, HEPABEHCTB M 3aJad C IMapaMeTpamMH; H300pakaTb Ha
KOOPIMHATHOMH IMJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHHIA, HEPaBEHCTB

U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOT'H, 33J]aud U3 00JacTU yIpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIIATH BBIPAKCHHS, YPAaBHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, HUCCIEAOBATh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3YJIbTAaTOB;, YMEHUE MOJEINPOBATH
peanbHBIE CUTyallMd Ha SA3BIKE MATEMAaTHUKH; COCTaBISATH BBIPAXKCHUS,
YPaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMBl [0 YCIOBUIO 3a/auH,
HCCIEA0BAaTh IOCTPOCHHBIE MOJECIM C UCIOJIB30BAaHUEM almapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeliHee apu(dmMeTnyeckoe, MeInaHa,
HauOoJIbIlIee U HAMMEHBIIIEEe 3HAUCHMSI, pa3Max, IUCTIEPCHs, CTaHAApPTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(pOpMaIUIO, MPEACTaBICHHYIO B TAOIUIAX, HA AHarpaMMax, rpadukax,
OTPa)Karolllyl0 CBOKMCTBA pPeaJbHbIX MPOLECCOB U SIBICHUI; IPEACTABIATh
“HpOpMAIUIO ¢ TIOMOIIBIO TaONHWI] H JUarpaMM; HCCJIEI0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM TpadUyecKux
METOJIOB 1 AJIEKTPOHHBIX CPEJICTB; rpauecKku UCCIea0BaTh COBMECTHBIC
HaONIOJIEHUsT C TIOMOIIBI0 JUarpaMM pacCeWBaHWsl U JIMHEHHON

perpeccun




YMeHue onepupoBarh IOHATHUAMM: CIIY4aiHBIM OIBIT MU CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIOJIBb30BaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJbl CIOXKEHHSI U YMHOXEHHS BEPOSTHOCTEH, (OpPMYIy IOJIHOM
BepOSATHOCTH, (hopmyny bepHyin, koMOHMHATOpHBIE (PaKTHI U (POPMYIIHI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE OIEepUpPOBATh
MOHATUSIMHU: CIIy4yaiiHas BeJIMYMHA, paclpelieieHue BEPOSITHOCTEH,
MaTeMaTHYeCKOe OKUAAHWE, TUCIIEPCHS M CTaHJApPTHOE OTKIOHEHHE
CllyyailHOM BeJWYMHBI, (YHKIMHM pPACHpEleNeHUus M  IJIOTHOCTH
PaBHOMEPHOTr'O, II0KAa3aTeJIbHOTO U HOPMAJIbHOTO PACIpE/eNICHHIA;
YMEHHE HCIOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpeleNeHuil Juls
pemeHust 3ajad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIINX YHCEl,
METO/bl BBIOOPOYHBIX MCCIEIOBAHUN; YMEHUE HPUBOAUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIUX YWCENl B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEpUPOBAThH MOHATUSAMU: COUYETaHHE, 1EPECTaHOBKA,
YHCIO COYETAHWH, YMCIO TEepecTaHOBOK; OMHOM HproTOHA; ymeHme
IPUMEHSATh KOMOMHATOPHbIE (DAKThI U PACCYKJICHUS Ul PELISHUs 3a1ay;
OLICHUBATh  BEPOSTHOCTH  PEAIBHBIX  COOBITUH;  COCTaBISTH

BEPOSATHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOJyUYEHHBIN PE3yibTaT

YMeHHue oOIepupoBaTh IOHATHUAMM: TOYKA, IpsMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVWIA, IUIOCKUH Yrodi,
JBYTPAHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINECA IpsMBIE,
MapaJuIeIbHOCTh U MEPIEHIUKYISAPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIy HPSAMBIMH, YroJl MEXAY HPSAMON M INIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSMM; YMEHUE UCIIOIb30BATh MPU
peleHny 3ajad U3y4eHHble (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAlOLIEro MHUpPA; CTPOUTH
MAaTeMaTHUYeCKUE MOJECIU C IOMOIIBIO T€OMETPUYECKUX IIOHATHH U

BCJIMYHH, PCIIAaTh CBA3AHHBIC C HUMHU ITPAKTHYCCKUC 3aJa9N

10

YMeHnue onepupoBaTh MOHATHAMU: IUIOMAAL (PUTYphl, 00BEM (PUTYpHI,
MHOTOTPaHHUK, NPaBUJIbHBIA MHOTOI'DAaHHUK, CEUEHHUE MHOTOTPaHHUKA,
KyO, mapajieienumnesn, Mpu3Ma, nupamunaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWIMHIP, KOHYC, map, cdepa, miomanab cepsl, IIOmaib
MMOBEPXHOCTH MHUpPaMUbI, MPHU3MBI, KOHYyca, HWIMHIpa, 00BEM Kyoa,

OpsAMOYT'OJIBHOTO HapaJuICJICIuIcaa, MUpaMUuibl, MPU3MbI, HHJIUHIApPA,




KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHUSI KOHYCAa M LIIIMHJPA,
MapajuieJIbHbIE OCH WJIM OCHOBAaHUIO, CEYEHWE IIapa, IJIOCKOCTb,
Kacatomascs cdepsl, IWIMHApPA, KOHYCAa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa, H300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpAIlIEHUs, UX CEYEHMSI, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHE MPUMEHSTh CBONCTBA F€OMETPUUECKUX (UTYp, CAMOCTOSITENHEHO
(bopMyIHpOBaTh ONpeEAeIeHHs U3y4yaeMbIX (HUTyp, BBIIIBUTATh TUIIOTE3bI
0 CBOICTBax M NMpH3HAKaX reOMETPUYECKUX (PHUTyp, 0OOCHOBHIBATH WM
ONpoBepraTb MX; YMEHHE MPOBOAMUTH Kiaccudukanuio ¢Guryp mo
pa3UYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOAWMBIC JIOTOJHHUTEIbHBIC

MIOCTPOCHHUS

11

YMeHne onepupoBaTh IMOHATUSMHU: JIBIKEHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CHMMETPHS Ha ITUIOCKOCTU U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe TOAO0Ms, TOAOOHBIE (UTYpPHI, yMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (HUTYPHI, B TOM YUCIE B IPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIh30BATH T€OMETPUYECKHE OTHOIICHUS
NIPY PELICHUH 3a/1a4; HaXOJUTh T€OMETPUUECKUE BEITMYUHBI (JUIMHA, YTOJI,
oAb, 00bEM) MpHU pPeLIeHUH 3a7a4 U3 IPYTUX y4EOHbIX MPEIMETOB U
U3 peajbHOM KM3HU; YMEHHE BBIYUCIATH I'€OMETPUYECKUE BEIUYMHBI
(nMHA, yroia, Iiomangs, 00bEM, IUIOMANb MOBEPXHOCTH), HMCIOIB3YS
M3y4eHHbIE (POPMYIIBI U METO/bI, B TOM YHCJE: IUIOIAAb MOBEPXHOCTH
MUPaMUIBI, TIPU3MBI, KOHYCa, IIWIMHAPA, TUIOaabs chepbl; 00bEéM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNienunesia, MUpaMubl, MPU3MbI, LWIMHIPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (I)I/Il"yp

12

VYMmenue OINCpHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BEKTOpAa, CymMMa BEKTOPOB,
NMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUC BEKTOPaA I10 68.3I/ICy,
CKaJIIpHOC MPOU3ZBECACHHUEC, BCKTOPHOC MPOU3IBCACHUEC, YIOJI MCEKAY
BCKTOpPAaMH; YMCHUC UCIIOJIB30BATh BCKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ MCTON
AJid  pClICHUA TCOMETPUUCCKHUX 3adad W 3aJad JpYrux y‘I€6HBIX

MIPEIMETOB

13

YMeHne BbIOMpaATh TOAXOMSANIMNA METOJ JUIS PEIIeHUsS 3a1aduH;
IIOHMMAHUE 3HAYMMOCTM MATEMATHKU B M3YYEHHHM MPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBIIGHUW;, YMEHHE pAacCIO3HABATh

MPOABJICHUC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC INPHBOIAUTH




OpuUMCpbl MaTCMATUYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITUH  POCCUMCKOU

U  MHUPOBOHU




IHHEPEYEHbDb 9JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/Iep:KAHUSA
1 UYucia 1 BBIYUCIICHHS

1.1 Harypanbnbie u uenpie uncia. [IpusHaku AETMMOCTH UEIbIX YUCET

12 Panmonaneupie umucna. OOBIKHOBEHHBIE W JACCATUYHBIE JPOOU, TPOLIEHTHI,
' OEeCKOHEUYHbBIE IEPUOIUYECKUE TpodU

13 Apudmerndeckuii KOpeHb HATypaIbHOM cTereHu. [[eficTBUs ¢ apudMETHISCKIMHU
' KOPHSIMU HaTypajbHOM CTEIIEHU

14 Crenenp ¢ 1menbiM nokazateneM. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
' CBoiicTBa cTeneHu

L5 CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTe€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm urcia. JleCITHYHBIC U HATYPAITbHBIC JIOTapU(PMBI

HelictButenbHble uncia. ApupMETHUYECKHE OIepalud ¢ JIeHCTBUTEILHBIMU
1.7 yycinamu. [lpubnuxEHHbIE BBIYMCIEHUS, MpaBUIA OKPYIJIEHUS, NMPUKUIKA U
OIICHKA Pe3yJIbTaTa BBIUMCICHUH

1.8 [IpeoOpa3zoBanue BbIpa)KEHUN

1.9 KomnuekcHsle uncna
2 VYpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie 1 [poOHO-palOHATIbHBIE YPAaBHEHUS

22 HppannoHaibHbIe YpaBHCHUSI

23 TpuronomeTpruyeckue ypaBHEHUS

24 [TokazarenbHble U JOrapUPMUUECKUE YPAaBHEHUS

2.5 Hensle 1 qpoOHO-palioOHaIbHbIE HEPABEHCTBA

2.6 HppanmoHanpHble HEPaBEHCTBA

2.7 [Toka3arenbHble U Jorapu(pMUIECKUE HEPAaBEHCTBA

2.8 TpuronomeTpuyeCcKrue HEPABEHCTBA

29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Matpuia cucTeMbl JUHENHBIX YpaBHEHUH. OTpeeInTenb MaTpULb
3 OYHKIMH U TpaPUKU




Oyukuus, crocodsl 3ananus Gyakmun. ['padux Qynxinuu. B3anmuo oOpaTHble

> byakuun. YétHpie n Heu€THbIe QyHKIMU. [leprognyeckue GyHKINN
OO6nacTp ompeneneHus W MHOXXECTBO 3HaueHWi ¢yHkumu. Hymu QyHKImm.
39 [TpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUU.
' Makcumymbl 1 MUHUMYMBI (QyHKkuuu. Haumbonbliee ¥ HauMeHbliee 3Hau€HHUE
(GyHKIMU Ha IPOMEKYTKE
33 CrenenHass QyHKIHS ¢ HATypaJbHBIM W IIENIBIM TOKa3ateneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpadvK KOPHS 1-0M CTENIEHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOICTBA U TpapUKu
35 [TokazaTenpHas u JorapudmMudeckas GyHKIIUH, UX CBOWCTBA U rpaduKu
16 Touku pa3ppiBa. AcumnTorel TpadukoB (ynkuuid. CpoiicTBa (YHKIUH,
' HEIPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a4aHUS ITOCIENOBATEILHOCTEN
3.8 Apudmernueckas u reoMmeTpuueckas nporpeccuu. @opmyiia C0KHbIX IPOLIEHTOB
4 Hauana mareMaTu4eckoro aHaimsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE S7IeMEHTAPHBIX PYHKIUI
[IpumeHnenue Npou3BOJHOM K HCCIENOBAaHUIO (YHKIUNA Ha MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HAMMEHBIIETO 3HAaYeHUsT PYHKIIUU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu HaJ MHOXecTBaMH. Jluarpammsl Diinepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTS
6.3 Komb6unatopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
72 [IpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpanHHuku
74 Tena ¥ MOBEPXHOCTH BpAILCHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOAUYECKOE

OBECIIEYEHHUE

OBPA3OBATEJIBHOT' O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1JI151 YYEHUKA
1. YuebHoe mocobue "Matemartnka. BepostHocTh 1 cratucTuka 10 xiacc.
bazoBblit 1 yrimyOnénnsiit yposens'. / bynumosud E.A., BynsiueB B.A —M:
[Ipoceemenne,2023.
2. YueOHoe nocobue "Martemartuka. BepostHocTh 1 cTaTucTuka 11 kiacc.

ba3oBslii 1 yriyosnénnbiil ypoBeHs'". bynumosud E.A., BynberueB B.A.,— M:
IIpoceenienue, 2023.

METOINUYECKHUE MATEPUAJIBI IJI5S1 YYUTEJIA

1. Teopust BepositHOCcTe# 10 kacc. 3agauu U KOHTPOJIbHBIE PaboThL. / U
Bricoukui

2. O TeopuH BEpOATHOCTEN M CTATUCTHKE B IIKOJIBHOM Kypce / ByHuMoBruy
E.A., bBynerueB B.A., Beicoukuii u ap., / Marematuka B mkosne No7,

[IIxonpHas npecca, 2009

3. TunuuHBIC OIMTMOKM B TIPETIOIaBAaHUN TEOPUH BEPOSTHOCTEH 1
cratuctuky, / Maremaruka B mkoJjie NeS5, Beiconkuii 1.B, SImenko U.B.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCHI

CETU UHTEPHET

* http://fipi.ru/ (caitt ®UIIN);

* http://school-collection.edu.ru/

* https://resh.edu.ru/

* https://ps.1sept.ru/ (caiiT razetsl «IlepBoe ceHTIOps»);
* http://school-collection.edu.ru/

* http://ilib.mccme.ru/ (uaTepHET-OMOIMOTEKA caiiTa MOCKOBCKOTO IIEHTpa



HEIPEPBHIBHOI'O MAaTEMAaTHYECKOTO 00pa30BaHus);

* http://etudes.ru (MaTeMaTHudeCKue STIOBI);

* http://kvant.mccme.ru/ (Hay4YHO-TIOMYJISIPHBIN (DU3UKO- MATEMAaTHICCKUH
xypHai «KBaHT»);

* http://lib.mexmat.ru/books/3275 (a:mexTpoHHas OMOIMOTEKA

MOCKOBCKOr0 rocyapCTBEHHOTO YHUBEPCUTETA
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