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INOACHUTEJIBHASA 3AIIMCKA

YueOHplii Kypc «BeposTHOCTP W cTaTUCTHKa» YIIyOJEHHOTO YpPOBHSA
SBIISICTCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Ui (OpMHUPOBAHUS Y OOYHAIOIIUXCSl CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTAaBICHUS OOy4YalolUXCS O METOoJaX HCCIeIOBaHHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTH U  OOLIHOCTH
MAaTeMaTUYECKUX METOJOB ITO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
Mmupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIUX MATEMATHUYECKUX MOJEISX, UCIIOIb3YyEMBbIX
JUI. ~ ONUCAHUS  aHTPONOMETPUUYECKUX M JIeMOTrpaUMuecKUX  BEJIUYMH,
HOTPEIIHOCTE B pa3jIMyHbIE pPOAA H3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUH U IPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTCsS 0a30il 1Ji1 OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MHKEHEPHBIX
CIIELUAJIBHOCTEW, HO TaKXE COLMAIbHBIX U IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUUTEJIBHON Mepe MCIOJB3YIOT anmnapar
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTeEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCT, M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
coziepkatesibHbie TUHUM: «CiyyaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIFOUEHBI 3JIE€MEHTHI TEOpUU
rpaoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIE JJisi TOJHOLEHHOTO OCBOCHHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Copepxxanne nuHuM «CroydallHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEKly 3HAYCHUSAMH CIIy4alHbIX BEIUYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHUM 3aHUMAET N3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneaeHu u



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM MU HOPMaJIbHBIM
pacrnpeneneHusIMH.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIIyYallHBIMHU BEJIMYMHAMH U
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOy4yaloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBIICHUN C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMaJIbHOMY PacIlpeAeICHUsIM.

B yueGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHTEIIbHOE HM3yUYE€HHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINHMCAHHE OSTOM CBSI3M C IOMOILBIO
kKod(dummeHTa KOppensauu M €ro BBIOOPOYHOTO aHajora. OTH JJIEMEHTHI
COJIEp>KaHMs pa3BUBAIOT TEMY «JlMarpaMMbl pacCEeMBaHU», H3yUYEHHYIO Ha YPOBHE
OCHOBHOro 0OIIero o0pa3oBaHus, U BO MHOTOM OIMPAIOTCS HA CBEJIEHUS W3
KypCOB airedpbl U FeOMETPUH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Ipeiaraercsi  Ha
O3HAKOMHUTEIBHOM YpPOBHE — IMOCJIEA0BATEIbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pPA3BUBAIOLIUN XapakTep U
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylIIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAyKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha wu3yuenue ydeOHOro kypca «BeposiTHOCTP W CTaTUCTHUKa» Ha
yray0neHHOM ypoBHE oTBojauTca 68 wacoB: B 10 kmacce — 34 uvaca (1 ydac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubli rpad, nyTH B rpade: nukibl U nenu. CteneHpb (BaJICHTHOCTB)
BepmuHbL ['padsr Ha uTockocTH. JlepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BeposiTHOCTH  coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00BEAMHEHNE, TPOTHUBOIOIOKHBIC
coObITus. JIuarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepumenTa. Gopmyiia nosHou BepostHOocTU. Popmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCOBITAHUE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 10 MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX HchblTaHUUd bepHymum. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHAMU. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAIILHOE.

CoBMeCTHOE pacHpenesieHHe JBYX CIy4dalHbIX BeauuuH. HeszaBucumbie
CIIy4yallHble BEJIWYMHBL. MaremMaTuuyeckoe OXHUIAHUE CIy4alHOW BEJIMYHUHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHMsS]  MAaTEMAaTHUYECKOTO  OXKHIAHMS
(ctpaxoBanmue, JnoTepes). MaremaTHUeckoe OXXHIaHWE OWHApPHOW CiIydailHOM
BEJIMYMHBI. MaremMaTHu4ecKoe OXUJAHUE CYMMBbI  CIyYallHbIX  BEJIMYMH.
MaremaTtnueckoe 0XKUJaHUE r€OMETPUYECKOTO " OMHOMMAIIEHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApPHOM ClydailHON BeMMUMHBL. MaTeMaTrudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pacnpenenenus. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T€OMETPUYECKOIO
pacrpenencHusl.

11 KUIIACC



HepaBenctBo YeobnméBa. Teopema UebOniméBa. Teopema bepuymmm. 3akoH
OonpIIMX  4ucesl. BbIOOpouYHBIE  MeTOoa  HucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUKH. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEIEICHUAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacIpesieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IIOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4l, IPUBOISAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPECIICHNUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajnauw,
IIpUBOJSILIME K pacnpenesennto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHT auHEHHOM
koppenmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYMH. BBIOOpPOUYHBII
K03 uueHT Koppensiuuu. Pasnuuue Mexay JIMHEMHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOH CB:3b10. JIMHENHAs perpeccus, METOX HAUMEHBIINX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIaHCKOrO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJIBTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHUE IOCTYNKOB U OILICHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOM MJesATeNbHOCTU, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYEeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBHUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICICHNS TIOHATHH, YCTaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KacCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUSIX M YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiIMBIC M OT MPOTUBHOTO), BEICTPAWBATh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIIMK ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO TTO3UITUIO0, MHCHHC,

MPOBOJIUTH CAMOCTOSITEIIbHO CIJIAHUPOBAHHBINA SKCIICPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIECCa, a TaKXKE BbHIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEICTABIATh €€ B PAa3IHYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHbIe YHHMBeEpPCAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0CYXJ1aeMOIl TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPElIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JIEATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BUIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO CBOET0 BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJIHO OINEepUpOBaTh MOHATUSAMHU: Tpad, miiockuil rpad, cBs3HBIA rpad,
nyTe B Tpade, 1emnb, UK, IEPEeBO, CTEMECHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

cBOOOJHO OMNEpPUpPOBATh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
Clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OTbITa, HAXOJWUTh BEPOSITHOCTH COOBITUH B  OMBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POpMYyTHUPOBATH COOBITHS: TIEPECEUCHHE, OOBEIMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JIMArpaMMbI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJI PEHICHUs 3aad, MO0JIb30BaThCsi GOpMyson
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JBYX U TPEX CIydailHbIX COOBITHH;



OIlEpUPOBATh  IOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIyYalHOrO HKCIEPUMEHTA,
HaXOJWTh BEPOATHOCTH COOBITUHA C MOMOUIbIO IpaBUia YMHOXEHMs, JepeBa
CIIy4allHOTO OTIbITa, HCIONb30BaTh (OPMYNy TMOTHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaessTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
110 OPTaHMU3ALMH CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (OPMYJIBI JJIsl IEPEUUCIICHUSA
AJIIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOTO OIIbITA, PEUICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucmipITaHKE), yCHexX M HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUs UCIBITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpPUM HCHBITAHUN 10 TEPBOrO yclexa, B
CEepUM WCIBITAHUN bepHyJUIM, B ONBITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas cioy4yaiiHas BeJIMYMHA,
reoMeTpUYECKOe, OMHOMUAIILHOE paclpeiesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENEICHUS ABYX CIy4YalHBIX
BEJIMYUH [UISl BBIJEICHUS PACHpPEACIICHAS KaXKJIO0M BEJIMYUHBI, ONpPENEICHUS
HE3aBUCUMOCTH  CJIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEMaTUYECKOTIO OKUJAHUs CIIy4ailHOW BEJIMUMHBI (pacipeneieHus), IPUMEHSITh
CBOMCTBA MAaTEMaTHYECKOrO0 OXKHMIAHUSA IIPpU PELNICHWH 337a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KUIaHe OMHOMUAIILHOTO U T€OMETPUYECKOT0 pacipeieIeHUH;
CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIWYUHBI
(pactipenenieHus) MPU PELICHUU 3a/1ad, BBIUMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIIBHOTO pacipeIeIeHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:

BBIUUCIIATH BHIOOPOYHBIE XaPaKTEPUCTUKU TIO TaHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakrepucTikaM. OIeHUBaTh BEPOSITHOCTH COOBITHI U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIPEACICHUSIMY;

OPUBOAUTH  NpPUMEPBHl  33Jay, MNPUBOIAAIIMX K  [IOKa3aTeJIbHOMY
paclpeneneHuro, 3a1ad, MOPUBOASIIMX K HOPMAJIbHOMY  PAaCIpPENEIICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTA BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GyHKUMST TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PpaCHpeAesIeHUs ;0NPEesTh
KO3 GUIUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KOI(DPHUIIMEHT KOPPEISIIHIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka LIOK
1 DeMeHTHI Teopuu rpados 3 https://Monypoku.pd/
Ciy4aifHble OTIBITHI, CIIy4ailHbIE COOBITUS U bubmorexa HOK
2 yi > y 3 https://Morypoku.pd/
BEPOATHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
coObITusiMH. Cll0’K€HNE U YMHOKEHHUE bubamorera LIOK
3 T ™ 5 https://Mouypoxu.pd/
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HezaBucumslie coObITUS
bubmoreka IIOK
4 OneMeHThl KOMOMHATOPUKU 4 https://Monypoku.pd/
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUH. Bubmmoreka [JOK
5 Ucneitanus bepuymin. CioyyaitHsiit BBIOOp 5 https://Mounypoku.pd/
13 KOHEYHON COBOKYITHOCTH
Bu6mmoreka IJOK
6 CriyuaiiHble BEJIMUMHBI U paclpeaesieHus 14 https://Monypoku.pd/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudgposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
MPOrpaMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 3aK0H OOJIBIINX YHCE 5 https://Mouypoxu.pd/
bubnmoreka IJOK
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH 6 https://mMounypoxku.pd/
HenpepbiBHBIE CiyyaliHbIE BEIMUYUHBI bubnunoreka [JOK
3 (pactipeenieHus ), oKa3aTeIbHOE U 4 https://mMonypoxu.pd/
HOPMAaJbHOE paclpeaeICHUs
butmmoreka [IOK
4 Pacnpenenenue Ilyaccona 2 https://mounypoku.pd/
butmmoreka [IOK
5 CBs13b MeXy Clly4allHBIMM BEJTMYMHAMHU 6 https://mounypoku.pd/
bubmmoreka [IOK
6 O06o0011eHre U cucTeMaTU3alus 3HAaHUN 11 1 https://Monypoku.pd)/
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosanuecTBo yacos
Ne Hdara JJleKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
Tema ypoka KonTpoabubie  IIpakTuuyeckue
n/n Bcero U3YYEeHHUSI  pecypchl
padoThI padoThI
I'pad, cBsa3HbIN
rpag, bubnuoreka [IOK
MIPEeICTaBICHUE 1 https://mMonypoxku.pd/
3a/1a4y C TTIOMOIIBIO
rpada
Crenenn
(BaJIGHTHOCTB) bu6mmoreka [IOK
BepuinHbL. [IyTh B 1 https://mouypoku.pd/
rpade. Llenu u
HUAKJTBI
I'pacer Ha
bubnunoreka IIOK
ILIOCKOCTH. JlepeBo
. 1 https://Monypoku.pd/
ClIy4aitHOro
JKCIIEPUMEHTA
Cnyuaiinble
9KCIIEPUMEHTHI
(OmBITHI) U bubmunorexa [JOK
Clly4aiiHble 1 https://mounypoxu.pd/
COOBITHSI.
DneMeHTapHbIe
cOOBITHS (MCXOMBI)
bubnmorexa [{OK
BepositHOCTB 1 1

https://Mounypoxu.pd/




CIIy4aifHOTO
COOBITHS.
BepositHOCTH
COOBITHH B OIBITAX
c
PaBHOBO3MOKHBIMHU
3JIeMEHTapPHBIMU
COOBITUSIMHU

BepostHoCcTh
CIIy4aiiHOT O
COOBITHSI.
BepositHOoCcTH
COOBITUI B OMBITAX
c
PaBHOBO3MOKHBIMU
3JI€MEHTapHBIMU
COOBITHSIMHU

Ilepeceuenue,
0o0beTMHEHNE
MHO>KECTB U
COOBITHI,
MIPOTUBOMOJIOKHBIE
coObITus. Popmyna

Bu6nnoreka [JOK
https://mMonypoxku.pd/

bubnuoreka IIOK
https://Mouypoku.pd/

CIIOKEHUA
BEPOSITHOCTEN
VYcnoBHas

bubmuoreka LIOK
BEPOATHOCTb.

https://Monypoku.pd/
VYMHOXeHHE

BEPOSITHOCTEM.




dopmyiia yCcI0BHOM

pabota Nel:

BEPOATHOCTH
VYcnoBHas
BEPOATHOCTb.
bubmuoreka LIOK
VYMHOXeHHE
9 . https://mMonypokn.pd/
BEPOATHOCTEM.
dopmyJia yCI0BHOU
BEPOATHOCTH
. Bu6nmoreka [JOK
dopmyiia oJIHOU
10 https://Mouypoxu.pd/
BEPOATHOCTH
®opmyina baiieca. bu6nmoreka LIOK
11 HezaBucumrle https://Monypoku.pd/
CcOOBITUSA
Komb6unaropHoe
IIPaBUIIO bubmmorexa [JOK
12 YMHOXEHHS. https://Monypoku.pd/
[TepectanoBku 1
¢bakropuan
Yucnao coueTaHuu.
https://www.yaklass.ru/
13 Tpeyronbauk
Ilackansa
https://www.yaklass.ru/p/veroyatnost-i-
statistika/10-klass/elementy-kombinatoriki-
®opmyna OuHOMa . . .
14 7432070/treugolnik-paskalia-formula-binoma-
Hrrorona .
niutona
KonrponsHas
15 P




16

"I'padswr,
BEPOSTHOCTH,
MHOKECTBA,
KOMOMHaTopuKa"

bunapnsbrit
CIIy4alHBIN OMBIT
(ucnbITanue), ycnex
U HeyJaya.
HeszaBucumeble
ucneitanus. Cepus
HE3aBHCHUMBIX
HUCIBITAHUN 10
MEepPBOro ycrexa

https://www.yaklass.ru/p/veroyatnost-i-

statistika/10-klass/serii-posledovatelnykh-ispytanii-

7448649/binarnyi-sluchainyi-opyt-ispytanie-

uspekh-i-neudacha

17

18

Cepus
HE3aBHCHUMBIX
HUCIBITAaHUH 10
MEepPBOro ycnexa

Cepus
HE3aBUCUMBIX
HUCIIBITAHUI
bepuymn

https://www.yaklass.ru/p/veroyatnost-i-

statistika/9-klass/ispytaniia-bernulli-

7365901 /ispytanie-uspekh-i-neudacha-seriia-

ispytanii-do-pervogo-uspekha

https://resh.edu.ru/subject/lesson/4929/conspect/

19

CriyyaitHbiii BEIOOD
13 KOHEYHOU
COBOKYITHOCTH

20

[IpakTnueckas
pabora ¢
HCIIOTb30BaHUEM
3IEKTPOHHBIX




TalJIHnI

Cnyuaiinas .
https://www.yaklass.ru/p/veroyatnost-i-
BEJIIMYHHA. . 3 -
statistika/10-klass/sluchainye-velichiny-i-
Pacnpenenenue - . —
21 . raspredeleniia-7385679/sluchainaia-velichina-
BEPOSITHOCTEU. ) - )
raspredelenie-veroiatnostei
Huarpamma
pacrpeneneHus
Onepanuu Haj
CIIy4yallHbIMU )
https://www.yaklass.ru/p/veroyatnost-i-
BEIIMYMHAMU. - ) .
statistika/10-klass/sluchainye-velichiny-i-
ITpumepsr - . -
22 . raspredeleniia-7385679/primery-raspredelenii-v-
pacrpeeneHuil. . . . )
tom-chisle-geometricheskoe-i-binomialnoe
bunapnas
ciyJaiiHas
BEJIMYNHA
I'eomerpuyeckoe
ACTIDE I eI bubnunoreka LIOK
23 pactip ' https://Mouypoku.pd/
bunomuannHOE
pacrnpeneneHue
Marematudeckoe
OXKUJaHUe
CIIy4aiiHOM
bubmuoreka LIOK
BEJINYNHEI.
24 https://Monypoku.pd/
CoBMecTHOE
pacrnpeneneHue
JBYX CIIy4aWHBIX
BEJIINYNH
75 HeszaBucumele Bu6nmoreka [JOK

Cy4YaiiHbIe

https://Monypoku.pd/




BEJIMYUHBI.
CsaoiictBa
MaTeMaTH4eCKOTO
OKUJaHUSI.
Marematnueckoe
OKUJaHHE
OMHapHOU
Clly4alHOMN
BEJTMYUHBI

26

27

MartemMaTu4deckoe
OXKHIaHUE
F€OMETPUYECKOTO 1
OMHOMUAJILHOIO
pacrnpeneneHuit
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE

Bu6nnoreka [JOK
https://Monypoku.pd/

bubmmoreka IIOK
https://Monypoxu.pd/

28

Jucnepcus
OuHapHOI
CIIy4aiiHOM
BEJINYHHBI.
CaoiicTBa
TUCTIEpCUN

bubmmoreka IIOK
https://Mounypoxu.pd/

29

Maremarnueckoe
O’KHJIaHHE
IIPOU3BEJICHU U
JUCIIEPCHUS CYMMBI
HE3aBUCHUMBIX
CIIy4alHBbIX

bubnmoreka [{OK https://m.edsoo.ru/4b5a495¢e




30

31

32

BCJIIMYHH

Jucnepcus
OMHOMHAIBHOTO
pacnpe/eseHus.
[IpakTuueckas
pabora ¢
HCIIOJIb30BAaHUEM
ANEKTPOHHBIX
TadJIHUIl

Hucnepcus u
CTaHJapTHOE
OTKJIOHCHHE
r€OMETPUYECKOTO
pacIpeneneHus. .
[TpakTnueckas
pabota c
HCIIOJIb30BAHUEM
3IEKTPOHHBIX
TabnuI

O06001IeHne "

cUCTEMAaTH3aNI
3HAHUH

bubnuoteka [{OK https://m.edsoo.ru/4b5a495e

bubmuoreka I{OK https://m.edsoo.ru/4b5a495e

33

KoHntponbHas
paborta No2:
"UcnpiTanus
bepHymu.
Crnyuaiinble
BEJIMYHHBI U
pacnpenenenus”




O06001IeHNEe 1
34 CUCTEMATH3AIINS
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOT'PAMME

34




11 KJIACC

Ne

n/n

Tema ypoka

HepasenctBo
Yeorimena. Teopema
Yeorimena. Teopema
bepnysm. 3akoH
OOJIBIIINX YHCEI

Hepagenctpo
Yeorimena. Teopema
Yeorimena. Teopema
bepnysm. 3akoH
OOJIBIIINX YHCEeI

HepaseHctBO
Yeooimena. Teopema
YeoOoimena. Teopema
bepnymum. 3akoH
00JBIINX YHCET

Br10opounbIif MeTO
HUCCIeI0BaHuN

[IpakTuueckas pabota c

HCITOJTh30BaHUEM
AJIEKTPOHHBIX TAOJIUII

I'enepanbHas
COBOKYITHOCTb U
ciyuaitHast BEIOOpKa.

KoauuecTBO 4acoB

Bce KonTpoabHbie

ro padoThI

IIpakTuyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

https://www.yaklass.ru/p/veroyatnost-i-

statistika/9-klass/sluchainaia-velichina-
7368790/poniatie-0-zakone-bolshikh-chisel

https://www.yaklass.ru/p/veroyatnost-i-

statistika/9-klass/sluchainaia-velichina-
7368790/poniatie-0-zakone-bolshikh-chisel

https://www.yaklass.ru/p/veroyatnost-i-

statistika/9-klass/sluchainaia-velichina-
7368790/poniatie-0-zakone-bolshikh-chisel

bubmmoreka IIOK
https://mouypoku.pd/

Bu6nmoreka [JOK
https://Monypoku.pd/




3HAKOMCTBO C
BbIOOPOYHBIMU
XapaKTEePUCTUKAMH.
OLnieHka cpeiHero u
JIUCTIEPCUU TE€HEPATBHOM
COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

I'enepanbHas
COBOKYITHOCTb U
Clly4aiiHas BEIOOpKA.
3HaKOMCTBO C
BBIOOPOYHBIMHU
XapaKTePUCTHKAMHU.
OrieHka cpeiHero u
JUCIIEPCUU TEHEPATIbHOMN
COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHUK

bubnunoreka LIOK
https://Monypoxu.pd/

OueHnnBanue
BEPOSITHOCTEH COOBITUIA
o BBIOOPKE

Craructuueckas
runoresa. I[Iposepka
MIPOCTEUIINX THIIOTE3 C
MTOMOIIBIO CBOMCTB
M3yYECHHBIX
pacnpeneneHui

bubauoreka IIOK
https://Mouypoku.pd/

bubmuoreka LIOK
https://Monypoku.pd/

10

Crarucrudeckas




runores3a. [Ipoepka
IIPOCTEUILNX TUIIOTES C
IIOMOUIBIO CBOMCTB
M3y4YECHHBIX
pacnpeneeHui

11

12

13

14

15

16

[TpakTrdeckas padoTa ¢
HCIIOJIE30BAHUEM
AJIEKTPOHHBIX TAOJIUIL

[Tpumepsl HEMPEePHIBHBIX
CIIy4aifHbIX BETUYHH.
OYHKIHS MIOTHOCTH
BEPOSITHOCTH

PaBHOMEpHOE
pacnpezeieHue.
ITpumepsl 3a1ay,
MPUBOAAIINX K
MIOKa3aTEeNIbHOMY U K
HOPMAJIBHOMY
pacrpeneeHusIm

CDYHKI_[I/IH IIJIOTHOCTH
BCPOATHOCTHU
IIOKa3aTCJIbHOT'O
pactpeaciICHUA
(DYHKI_[I/IH IIJIOTHOCTHU
BCPOSATHOCTHU
HOpMaJIbHOT'O
pactpeaciICHUA
IlocnenoBaTeabHOCTH
OJWMHOYHBIX

bubauoreka LIOK
https://Monypoxu.pd/

bubauoreka IIOK
https://Mouypoku.pd/

bubnunoreka IIOK
https://Mouypoku.pd/

bubmuoreka LIOK
https://Monypoku.pd/

bubmuoreka LIOK
https://Monypoku.pd/




HE3aBUCHMBIX COOBITHIA.
[Ipumep 3amaun,
MPUBOJISIIEH K
pacIpeaeIICHUIO
IIyaccona

[TpakTrueckas padoTta ¢

17 HCITIOIb30BaAHUEM
AJIEKTPOHHBIX TAOJIUIL
KoBapuanus 18
CITy4alHBIX Bem}me bubmorexa HOK
18 i ' https://Monypoku.pd/
Koadduruent
KOPPEJSALHNU
CoBMeECTHBIE bubmmoreka IIOK
19 HAOIOIEHUS ABYX https://Monypoku.pd/
BEJIMYUH
Bri6opounbrii bubmnorexa LIOK
20 KodpurmeHT https://Monypoku.pd/
KOppeJsLnU
Paznmuuue mexny
N bubnuoreka [IOK
JIMHENHOU CBSI3BIO U
21 https://Monypoku.pd/
IPHYUHHO-
CIICJICTBEHHOM CBSI3BIO
bubmuoreka LIOK
22 JInneiinas perpeccus https://monypoku.pd/
[TpakTrueckas padoTta ¢
23 HUCIIOIb30BaHUEM
AIIEKTPOHHBIX TAOIIHIL
24 [IpencraBienune gaHHBIX




C HOMOIIILIO TA0IHUII U

JUarpaMm,
omnucareybHas
CTaTUCTHKA
OmnbITHI €
bubmuoreka LIOK
25 PABHOBOIMONCHEIMH https://Morypoxu.pd/
3JIEeMEHTapHBIMU
COOBITHSAMH
Brruucnenue bubmmoreka LIOK
26 BEPOSTHOCTEH COOBITHIA https://monypoku.pd/
¢ mpuMeHeHueM Gpopmyi
Brruucnenue
BEPOSATHOCTEH COOBITHIA
C IPUMEHEHUEM bubnuorexa LJOK
27 rpau4ecKuX METOOB: https://mMonypoku.pd/
KOOpJMHATHAs mpsmas,
JIepeBo, TUarpaMmma
Ditnepa
. bubmmoreka LIOK
)3 Crny4daiiHble BETUYUHBI U hitps-//MORYDOKIL DA/
pacnpeneneHus
MareMaTruueckoe bubmuoreka LIOK
29 0KUJAHUE CIy4allHON https://Monypoxu.pd/
BEIIMYHHBI
MareMaTuueckoe bubmuoreka LIOK
30 0’KHMJIaHHE CITy4YallHOU https://mouypoku.pd/
BEJIMYUHBI
31 KonTtponpHas padora:

"BeposITHOCTD U




cTaTucTuka"

Brruncienune
BEPOSITHOCTEH COOBITHIA
C mpuMeHeHueM Gpopmyi
U rpaduYecKX METOJIOB
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Brruucnenue
13 BEPOSTHOCTEN COOBITHIA
C MpUMeHEeHueM (hopMyIt

U rpaduIecKX METOIOB

Crny4aifHble BETUYUHBI U
pacripeiesieHusl.

34 MareMaTudeckoe
0’KHMJIaHHE CITy4YallHOU
BEJTMYUHBI

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTb  NOHATUAMU:  CpedHEe  apUPMETUUYECKOE,  MEeJMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, 3JEeMEHTapHOEe COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONBITaX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMAarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHS BEPOSATHOCTEH
IIPU pelIeHUH 3a1a4
OnepupoBaTh NOHATHSAMMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOLIBIO IPaBWJIA YMHOXKEHHS, C IIOMOIIBIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMHU: UCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, yCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B CepUU
' HE3aBHCHUMBIX HCIIBITAHUNA IO TMEpPBOro YCIeXa, HaXOAUTh BEPOSTHOCTU
coObITHI B cepuu uctibiTanuii beprysim
6.8 OnepupoBaTb  NOHATUSAMH:  ClIy4alHas  BEJIWYMHA, paclpeieiiCeHue
’ BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYWHBITIO
’ pacnpeesIeHUI0 WK C TOMOUIbIO AUarpaMm
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUS, MPUBOJHUTH




IIPUMEPBI TOT0, KaK MPHUMEHICTCS MAaTEMaTU4YECKOE OXKUAAHUE CIydalHON
BEJIMYMHBI, HAXOJUTb MaTeMaTH4YEeCKOe OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
54

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTtn MMpEACTAaBICHHUEC O HOpMaJIbHOM paclpeaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull u quarpamm. CpenHee apudmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAaYeHUsI, pa3Max, JAUCIIEPCHs] U CTaHJIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITH
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuyu Hajx  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. unarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aillHOro
' skcriepuMenTta. @opmysia nojHoiM BepoaTHOCTU. HezaBucumeblie coObITHS
6.5 KombOunaropnoe mnpaBuno ymHoxeHus. IlepecranoBku u dakropuan. Yucnio
' coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HerotoHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
6.6 = ucneltaHusa. Cepus HE3aBUCHMBIX HCHBITaHUM 10 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnun
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUIECKOeH OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEIMYMH: MaTE€MaTHYECKOe OKHJAHUE,
JUCIIEPCUSl U CTAHAAPTHOE OTKJIOHEHUe. IIpumepsl nmpuMEHEeHUsT MaTeMaTU4eCKOro
51 OKMJIaHHs, B TOM YHCIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
' OKHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MareMaTn4ecKoe OKHUJIaHNE U TUCIIEPCHSI TEOMETPUIECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
50 3akoH OOJIBIIMX YHMCENl M €ro pojib B Hayke, MpHUpoje U olmiecTBe. BriOOpOUHBIit
' METO/ HCClIeIOBaHUM
5.3 IIpuMepsl  HENpPEpPBIBHBIX  Cily4alHbIX  BedW4MH. lloHsatne o0  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieleHun



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
HOHATUSIMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNEpald HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3lInYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHN 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEJN0E YHUCIIO,
CTENEHb C IIeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMoOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, PallMOHAIbHOE YHUCIIO, UPPALUOHATIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEIbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNb W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSIMH M Jiorapudmamu, npeoOpazoBaHHs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaThb  IOHATUSAMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
POU3BOUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IuvHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCUMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAaxXOXKIACHWUS HAWIydLIEro
pelIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMAIU U OO0BEMBI (PUTYp C MTOMOIIBIO




HUHTCrpajga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

oMOoIIbI0 AuddepeHITnaTbHbIX YPaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHkunu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLMH, TOKa3aTelbHas M
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (HOpMyJaMH 3aBUCHUMOCTH MEXAY BeIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauKu (YHKUMHA Ui pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTMYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3yIbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHble CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHue H3BJEKaTh, UHTEPHPETUPOBATH
uH(pOpMaIKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BAaHHEM TpapHUUECKUX METOOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydailHas BENWYMHA, pPACHpEelieHHEe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN AT peIIeHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TEPeCTaHOBOK, OuHOM  HplOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUHN YIoJl, IBYTPAHHBIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yrod MEXIYy IIJIOCKOCTSIMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IOHITUNA W BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mapajuienenunen, Mpu3Ma, NOHpamuia, (urypa M TOBEPXHOCTh
BpallleHHs, LWIMHApP, KOHyc, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEYEHHs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHUC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIE JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh PaBHbIC W IOJ0OHBIC (UTYpBI, B TOM 4YHCJIEC B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECCKHE OTHOUICHHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUTMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peabHOM KM3HH, YMCHHUE BBIYUCIATH TCOMETPUYCCKUE BEITHMYMHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOPMYJIbI MU METOJbl, B TOM YHMCIIE: IJIOMIAJb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsr; 00béM Kyoa,
NPSIMOYTOJBHOTO TapajieNienunena, TUPaMUAbl, TPU3MBI, [THIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKEHHWE BEKTOopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YO MEXIy
BCKTOpaMHu; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMEcTOB

YMenne BRIOMpATh MOAXOMSIIAA METOJT JJISI PEIICHUS 3a/1a4H; TOHUMAaHHE
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JECATHYHBIE JApOOHM, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnmkéHHble BBIYMCICHUS, PaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMS C HaTypaJbHbIM M LEJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qyaknumit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI
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