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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kypc «BeposSTHOCTh W CTaTUCTHKA» YTAyOJEHHOTO YPOBHS
SBIIICTCSI TIPOJIOJDKCHHEM U Pa3BUTHEM OJHOMMEHHOTO yYeOHOTO Kypca
yIIIyOJIEHHOTO YPOBHSI Ha YPOBHE CpeAHEro oOiero oopaszoBanus. Y4eOHbIN Kypc
npeaHa3HavyeH sl GOPMUPOBAHUS Y OOYHAIOIIUXCSI CTATUCTUYECKON KYJIBTYPhl U
MOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEH KaK MAaTEMaTUYECKOrO MHCTPYMEHTA JJIs
U3YYCHUSl CIy4YaWHBIX COOBITUH, BEMWYMH W mporeccoB. [lpu u3yueHuu Kypca
oOoramfaroTcsl MPEACTAaBICHUS OOYy4YaloOIUXCI O METOAaxX HCCIEIOBaHMUS
W3MCHYMBOTO MHpA, pPa3BUBACTCA TOHMMAHHE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

Copmepxanne ydeOHOTO Kypca HampaBlIeHO Ha 3aKpeIuieHWe 3HaHWH,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHE TMPEACTABICHUA O CIIYYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKTY
HUMH Ha BaXKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JDKHO cPOPMUPOBATHCS MPEACTABICHUE O
HanOoJIee YyIOTPEOUTEIBHBIX M OOIINX MaTEeMAaTHUYECKUX MOJICTISAX, UCIIOIb3yEMBIX
JUISL  OMHMCAHUS ~ aHTPOINIOMETPUYCCKUX W JeMorpaduueckux  BEJHMYHMH,
MOTPENTHOCTE B pas3MYHBIE pOJA U3MEPCHHSX, UIMTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc sBisieTcss 0a30i JJii OCBOCHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HCOOXOIUMBIX CIEIIHATNCTaM HE TOJIBKO MH)KCHEPHBIX
CIEIUAIBHOCTCH, HO TaKXKe COIUAIBHBIX M IICHXOJIOTHYECKUX, ITOCKOJIBKY
COBPEMEHHBIC OOIIIECTBEHHBIC HAYKW B 3HAUYUTEILHON MEpE UCIOJIB3YIOT armapar
aHanu3a OONBIIMX JMaHHBIX. L[eHTpalbHYI0 dYacTh Y4YEOHOTO Kypca 3aHUMAaeT
oOCyXKJeHre 3aKoHa OOJBIMX YUCEN — (PYHIAMEHTAIBHOTO 3aKOHA MPHUPOJIHI,
UMEIOIIETO MaTeMaTHIECKYI0 (PopMan3aIuio.

B cooTBeTcTBHM C yKa3aHHBIMH IIEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh W CTAaTUCTUKA» Ha YriayOJE€HHOM YpPOBHE BBIJICIICHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIIINUX YHCEI.



[ToMMMO OCHOBHBIX JIMHUN B y4€OHBIH KypC BKIIFOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC JIsi TOJHOLEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYSCKUX YUEOHBIX
KYpCOB.

Conepxanve nuHuM «CrydaiiHble COOBITHUSI W BEPOSTHOCTH»  CIIYKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O paCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHHUSMH CIy4aMHBIX BEIUYHMH. Ba)KHYI0 4acTh B 3TOM CONEPKATEIBHON
JIMHUY 3aHUMAET U3yUYEeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTaMU — MOKA3aTENIbHBIM M HOPMaJIbHBIM
pacIpenesIeHUsMH.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHus MU, aKUEHTUPYIOT BHHMaHUE OOYYalolMXCS Ha ONHCAaHUM U
U3YYEHUHU CITy4alHBIX SBJIEHUH C MOMOILBI0O HENPEPbIBHBIX (QYHKUMH. OCHOBHOE
BHHUMAHME YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U ONHCAHHE 3TOM CBSI3M C IOMOILBIO
Kod(phulIeHTa KOPPEJSIIMM U €ro BBIOOPOYHOTO aHajiora. JTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUs», N3yUYECHHYIO Ha YPOBHE
OCHOBHOro 00I1Iero o6pa3oBaHusi, U BO MHOTOM OIMPAIOTCS Ha CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH dneMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTD CIy4alHbIX HE3aBUCUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHUEM
BEPOSITHOCTEM KOJMYECTBA TaKHX COOBITUHA HOCUT Pa3BUBAIOIIMI XapakTep U
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHbIE C OONIECTBEHHBIMM HayKaMH, TCUXOJOTHEH U
YIPABJICHUEM.

Ha wu3yuenue ydeOHOro Kypca «BeposTHOCTP UM CTaTUCTHKa» Ha
yIIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezelnto).



COAEPXAHUE OBYUEHUA
10 KJIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HaJ COOBITUSMU: MepecedeHne, 00beIUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIuuyuH. HeszaBucumbie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MaTeMarHdeckoe OXHIaHUE OWHApHOW cliydalHOMN
BEJIMUMHBI. MaremMaTHdeckoe OXHJAaHUE CYMMBbl  CIIyYallHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHUE TPOU3BEICHUS W JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepaBenctBo YeObiméBa. Teopema UeoOniméBa. Teopema bepuymnu. 3akon
Oonpmimx  uucen.  BwiOopounslii  MeTron — uccieAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YUEHHBIX PACTIPEICICHUMN.

HenpepbiBHbIE ciyyaliHble BelW4yuHbL. [Ipumepbl. DPyHKIMS TIUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOEe pacnpenesieHHe W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMaJbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuuuH. KoadduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATEMAaTHYEeCKUX 3HAHWK [JIsS pelieHus 3amad B 00JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH MW  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | [Tl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: CIIYIalHBIA OSKCIIEPUMEHT (OIIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSIMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHS:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJb30BaTh JUarpaMMbl Dijepa, KOOpAUHATHYIO
PSAMYIO JUTsl PEIICHHsI 3a1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHHUS BEPOSATHOCTEH
JUTSL BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUSAMM:  YCJIOBHAas  BEPOATHOCTh,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pelieHun 3aj1a4, ONpeaesTh HE3aBUCUMOCTh COOBITHI MO Gopmyse u
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUHM BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHITUSIMH: OWHAPHBIN
CIly4allHbIil ONBIT (MCHBITAHUE), yCIEX U HeyJaua, HE3aBUCHUMbIE HCHbITAHUS,
cepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
NEpPBOr0 yclexa, B CEpUU MCHBITaHWM bepHyuM, B OIBITE, CBS3aHHOM CO
ClIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJWYMHA, paclpeiesieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeiesiicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETpUYECKOe, OMHOMUAIILHOE PACIIPECIICHHE;

ONEpUpPOBaTh MOHATUSAMH: COBMECTHOE pACIpPEACIICHUE JABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydalHBIX
BEJIMYMH [UIS BBIJEICHUS PACIpPEACIICHAs KAKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOr0 OKUIAHUS CIIy4ailHOW BEIUMYMHBI (pacupeneseHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

CcBOOO/IHO OTNEpPUPOBATh MOHATHUAMHU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIMYWHBI
(pactipeiesieHusi) MPU PEILICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K kony 11 kinacca oGyyaronuiicss HayquTcs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSITH MPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NIOJIb3YACh H3yUYEHHBIMU PaCcIpeIEICHUSIMU;

OPUBOANUTH  NPUMEPBHI  334a4y, NPUBOASALIMX K  IOKa3aTEJIbHOMY
pacmpesiesieHno, 3aJad, MNPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTENIBHOTO
pacnpezeneHusi, GyHKIHUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHNUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIipe/ieeH s,

ONpenensaTe  KO3(PPUIMEHT  JTUHEWHOM  KOppPEesUH,  BBHIOOPOUYHBIN
KO3 hULIMEHT KOPPEIISALIH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 DneMeHTHl Teopun rpados 3
5 Ciy4aiiHbI€ OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMH U
3 coObITHsAMH. ClI0XKEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CIIOBHAsI BEPOSTHOCTb.
He3zaBucumsble coObITUs
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHBIX UCTIBITAHUH.
5 Wcnsitanusa bepaymnmu. Cinydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U pacIIpeieTICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aKkoH 0ONBIIHUX YUCEI

DJIEMEHThI MATEMATHYCCKON CTaTUCTHKH

HenpepbiBHbIE CiTydaliHbIE BEIMYUHBI
(pactipenenenus), Moka3aTeabHOE U
HOPMaJIbHOE paclpeieeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOY CJIy‘Iaf/'IHBIMI/I BCJIIMYNHaAMU

O06001IeHYE ¥ cUCTEMAaTU3alMUs 3HAHUI

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE Pecypchl

I'pad, cBsa3HbI rpad,
MPEJCTaBICHNUE 3aa4H C
oMoIIbo rpada

https://m.edso0.ru/DNVFQSSRQ

CreneHb (BaJIGHTHOCTD)
BepiuHsbL. [IyTh B rpade. Lenu
Y LUKJIBI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha mockocTH. [epeBo
CIIy4allHOTO 3KCIIEpUMEHTA

https://m.edsoo.ru/24XFA5016

CiyuaiiHble SKCIIEPUMEHTBI
(OmIBITHI) U CiTydaiiHbIE
COOBITHS. DIIeMEeHTapHbIE
cOOBITHS (MCXOMBI)

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CitydaitHOTO
coObITHd. BepostHocTu
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edso00.ru/8S3C8YCML

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepecevenue, 0ObeTMHECHUE
MHOKECTB U COOBITHH,
MIPOTHBOIOJIOKHBIE COOBITHS.
dopMmyna CIoKeHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3NKOQ

VYcnoBHas BEpOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0BHOU
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycI0BHON
BEPOATHOCTH

https://m.eds00.ru/ORLGTZ9K7

10

dopmyra MoIHONH BEpOATHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyina baiieca.
He3zaBucumeble coObITUs

https://m.edsoo.ru/NYF9VJ6R6

12

KomOunaTopHoe mpaBuiio
yMHOxeHus. [lepecTaHoBKH U
¢bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucnao coueTaHuu.
Tpeyronpnauk Ilackains

https://m.edsoo.ru/Y15CS8R20

14

®opmyna bunoma HproToHa

https://m.edsoo.ru/ABSANVGJIH

15

KonrtponbHast padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"

https://m.edso0.ru/Q3DKAYADF

16

bunapHsIii c1y4alHBII ONBIT
(ucmbITaHue), ycrex U Heyaaya.
HesaBucnmeble ucneiTanus.

https://m.edsoo0.ru/1Y4T46J0Q6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

CCpI/ISI HE3aBUCHUMBIX
HUCITBITAHUH A0 IEPBOTO yCIi€xa

17

CCpI/ISI HE3aBUCHUMBIX
HUCITBITAHUH A0 IEPBOTO yCIi€xa

https://m.edsoo0.ru/Q1KT2Y9IU

18

Cepust HE3aBUCUMBIX
ucnbiTanui bepuynnu

https://m.edsoo.ru/HIWIZ7FD8

19

Crny4daiiHblii BBIOOD U3
KOHEYHON COBOKYITHOCTHU

https://m.edsoo.ru/\VCL7PSUOX

20

IIpakTryeckas pabora ¢
HCIIOJIb30BAHUEM JJICKTPOHHBIX
TadJIUIL

https://m.edsoo.ru/NE69MIZJO

21

Crnydaiinasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Jwnarpamma pacnpenesieHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu Haja c1y4aiHbIMU
BennuuHaMmu. [Tpumepst
pacnipenenenuii. bunapHas
cllydaiiHasl BEJIMYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerpuyeckoe
pacnpenenenue. bunoMuanbHOE
paclpeneneHue

https://m.edso0.ru/JTT2F54GL

24

MareMatnuyeckoe 0KHIaHHE
CIIy4allHOM BEJIMYHHBI.
CoBMecTHOE pacripesiesieHue
JIBYX CITyYalHBIX BEJIMYNH

https://m.edso0.ru/77Z76Y7KB

25

HesaBucnmeble cnyyaiinbie
BennuuHbl. CBOMCTBA
MaTeMaTHYeCKOI0 OKUJaHUSI.

https://m.edso0.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

Matemaruueckoe 0xKHuIaHne
OMHApHOU CIy4dalHOM
BEJIMYUHBI

26

MaremaTH4uecKoe OKHIaHue
TF€OMETPHYECKOTO H
OHMHOMHMAJIBHOTO
pacrpeeneHuin

https://m.edsoo.ru/C6HWOBTQQ

27

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJIMYUHBI.
CsoiicTBa aucrepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremaTdecKkoe 0KHIaHue
MPOU3BEJICHUS U AUCTIEPCHUS
CYMMBbI HE3aBUCHUMBIX
CIIy4YalHBIX BEJIUYUH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCroIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

https://m.edsoo.ru/BOWSYV6LT

31

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO
pacnpezeneHusl. .
[IpakTuueckas pabota c
WCTIOJIH30BAHUEM JJIEKTPOHHBIX
TabuIl

https://m.edso0.ru/NSGZU1L.92

32

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HaHUH

https://m.edsoo.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

Kontponbnas padora No2:
"UcneiTanusa bepuymiu.

33 N 1 https://m.edsoo0.ru/EZTQ5A060
CnyyaitHble BEJTMUUHBI U
pacnpeneneHus’”
34 O6O6erHHe 1 cHCTeMaTH3aIA 1 https://m.edsoo0.ru/ZEKKZP13J
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

HepasenctBo YebrbIena.
Teopema YeOnieBa. Teopema
bepnymmm. 3akoH OombIIHX
quce

https://m.edso0.ru/E25IPS7YZ

HepasencrBo YeOnlmiena.
Teopema YeOrrmera. Teopema
bepnymnu. 3akoH 60abIIMX
qyuceln

https://m.edsoo.ru/84DPQY5U5

Hepasencro UeOblmiena.
Teopema YeOrrmera. Teopema
bepnymnu. 3akoH 6ombIIMX
qucell

https://m.edsoo.ru/795RTYVP7

Bri6opounsIii MeTox
HUCCIIEIOBAaHUN

https://m.edsoo.ru/T3HDIUG6R5

[IpakTuueckas padbota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabInI

https://m.edsoo.ru/7918IHPHP

I'enepanbHast COBOKYITHOCTh U
cilydaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OrueHka
CpPEIIHETO U TUCTIEPCUH
reHepaJIbHON COBOKYITHOCTH C

https://m.edsoo.ru/1234058PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

MTOMOIIbIO BEIOOPOUHBIX
XapaKTEPUCTUK

['enepanbHas COBOKYIHOCTD U
ciy4aiiHas BRIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEIHETO U JUCIEpCUn
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

https://m.edsoo.ru/UFS5LUWZX

OneHuBaHue BEPOSTHOCTEN
cOOBITHH TIO BBRIOOPKE

https://m.edsoo.ru/ZP168PTHI

Cratuctuyeckas runoresa.
IIpoBepka NpOCTEMIINX TUIIOTES C
IIOMOUIBIO CBOMCTB U3yYEHHBIX
pacrpeneeHnn

https://m.edsoo.ru/AN2N5VIR1

10

Cratuctuyeckas runoresa.
IIpoBepka IpOCTEUIINX TUIIOTES C
MMOMOIIBIO CBOMCTB U3yYEHHBIX
pacrnpeneneHuit

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakTuueckas pabota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabInI

https://m.edsoo.ru/ASKODEFOW

12

[Ipumeps! HepepbIBHBIX
CIIy4alHbIX BelnuuH. OyHKIUs
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpenencHue.
IIpuMepsl 3axa4, IPUBOASAILINX K
[I0Ka3aTEIIbHOMY U K

https://m.edsoo.ru/TBYPVV96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

HOPMaJIbHOMY pacHpeeICHUIM

14

OyHKIMS TIIOTHOCTH
BEPOSTHOCTH MOKA3aTEIBLHOTO
pacnpezeneHus

https://m.edso0.ru/0TSV4N5GH

15

@OyHKIUS MTIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO
pacnpeeneHust

https://m.edsoo.ru/3BEDF3PKL

16

IlocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coObITHit. [Ipumep 3amaun,
MPUBOJISIIEN K PACIPEICTECHHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuueckas padbora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TalJInI

https://m.edsoo.ru/6 XKX4ZT1F

18

KoBapuanus 1Byx ciydaiHbIX
BenuuuH. Koapuunent
KOppesiun

https://m.edso0.ru/CLXUTCA37

19

CoBMecTHBIC HAOMIOIEHUS ABYX
BEJINUUH

https://m.edsoo.ru/HROCOPOZ9

20

Bri6opounsiii k03 durinent
KOppesiun

https://m.edsoo.ru/SL2HPVEAB

21

Paznuune Mex 1y TMHEHHON
CBA3BIO M IPUYUHHO-
CIIEICTBEHHOH CBA3ELIO

https://m.edsoo.ru/DQ77BBBIP

22

JInnelinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuueckas pabota c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX

https://m.edsoo.ru/I9LGE6B45



https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45

TalJInI

24

[IpencrarneHne TaHHBIX C
MTOMOIIIBIO TAOJIUII U JUATPaAMM,
omnucareabHasl CTATUCTHKA

https://m.edsoo.ru/JHOWUM6V3

25

OMBITHI C PaBHOBO3MO>KHbBIMU
SJIEMCHTApHBIMU COOBITUSIMH

https://m.edsoo.ru/XLU9T8DVR

26

Brruncienue BeposTHOCTEH
COOBITUH C TPUMEHEHUEM

bopmys

https://m.edsoo.ru/661M9IPXR

27

Beruucnenue BeposaTHOCTEN
COOBITHI ¢ IPUMEHEHUEM
rpadM4ecKux METOJIOB:
KOOpJMHATHAs MpsiMasi, IEpPEBO,
nuarpaMmma Jitnepa

https://m.edsoo.ru/2WSLLMRF6

28

CrnydaiiHble BETUYUHBI U
pacnpeseneHus

https://m.edso0.ru/CVIY1CQSA

29

MareMaTnuyeckoe 0KHIaHHUE
CIIy4alHOM BEJIMYHHBI

https://m.edso0.ru/FQJOJIKXY

30

MareMatnyeckoe 0KHIaHHE
CIIy4alHOM BEIMYHUHBI

https://m.edsoo.ru/2Y XDFL4PS

31

KonrtponbHas pabora:
"BeposiTHOCTB M cTaTucTUKA"

https://m.edsoo.ru/WS1ILA3US8

32

Brruncnenue BeposTHOCTEH
COOBITHI C IPUMEHEHUEM
dbopMyI u TpadUIECKUX METOI0B

https://m.edsoo.ru/MFOY8KOZ7

33

Brruncnenue BeposiTHOCTEN
COOBITUH C IPUMEHEHUEM
dbopmyn u rpadUUECKIX METOIOB

https://m.edsoo.ru/YI18RD8A5SM
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CityyaliHble BEJIMYMHBI U
pacnpeeseHus.

34 1 https://m.edsoo.ru/SNAA4YLRK
Matemaruueckoe 0xKHIaHue
CIIy4aiiHOW BEJTUYUHBI
OBILEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/8NAA4YLRK




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopust BeposITHOCTEN M CTATUCTHKA
6.1 YuraTh ¥ CTPOUTH TAOIHIIBI U IUATPAMMBI
6.2 OnepupoBaTb  NOHATUAMHU:  CpedHee  apu(MeTHyYEecKoe,  MeJIuaHa,
' HanOoIpIIee, HANMEHbBIIIEE 3HAYCHHUE, Pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMU: CIIyHYalHBIM AKCIIEPUMEHT (OIBIT) U ClyyaliHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (SJIEMEHTapHBIH MCXOJ) CIy4alHOTro
6.3 OIbITa; HAXOAWTb BEPOSATHOCTU B OIBITAX C PaBHOBO3MOYKHBIMU
Clly4yailHBIMH COOBITUSMU, HAXOUTh U CPAaBHUBATh BEPOSATHOCTU COOBITHIA B
U3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxonute u ¢dopmynupoBath coOBITHS: TepeceueHHe U OO0beIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
' I0JIb30BaThCS JUarpamMmmamu Disepa u GopMyIIoi CI0KEHHs BEpOsITHOCTEN
IIpU pEeLICHNH 3314
OnepupoBaTh NOHITUSMU: YCIOBHAsI BEPOATHOCTh, HE3aBUCHMBIE COOBITHS,
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO TpaBUIa YMHOXKEHHUS, C MOMOUIbIO
JIEpEBA CIIYYalHOIO OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUS, CEpUS
6.7 UCIBITAaHUHN, yCIeX W Heylauda; HaXOJUTh BEPOSTHOCTU COOBITUH B CepuUu
' HE3aBHCHMBIX HCIBITAHUH O IEPBOr0 YCIE€Xa, HaXOAUTh BEPOSTHOCTH
COOBITHI B cepuu ucnbITaHuil bepHymnu
6.8 OnepupoBaTh  NOHATHAMM:  CllydailHas  BEIMYMHA, paCIpENEICHHE
' BEPOATHOCTEN, JUarpamma pacipeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOMH
NpoBepPsieMOro .
00pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
51 CpaBHUBaTh  BEpPOSITHOCTH  3HAYEHUW  CIy4YalHOM  BEJIMYMHBINO

pacrpeiesIeHUIO I ¢ TIOMOIIIBIO JHArpaMM




Ol'IepI/IpOBaTB IHHOHATHUEM MaTeMaTHYICCKOI'O OXHUAaHHs, IMPpUBOJUTD
IIPUMEPEI TOI'0, Kak IMPUMCHACTCA MAaTEMAaTHUYCCKOC OXHUAAHUEC CJ'Iy‘IElfIHOfI

52 BEJIMYMHBI, HAXOJUTh MaTeMaTHYEeCKOE OXHUJAHHE 110  JaHHOMY
pacrpeeIieHUIO

5.3 HNwmethb npencraBiaeHue o 3aK0OHE OOJIBIITNX YUCET

5.4 HMeTs nipecTaBlIeHne 0 HOPMaJIbHOM pacipeieicHuN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

[IpencraBieHue TaHHBIX ¢ MOMOIIBIO TabauI U quarpamm. CpenHee apudmMeTnyeckoe,
MearaHa, HauOoJblee U HauMEHbIlIee 3HAUCHUs, pa3Max, JAUCIEPCHs] U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyuaitHble SKCTIEpUMEHTHI (OTBITHI) U CIIy4alHbIe COOBITHUS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH cllydallHOTO COOBITHS. BIM30CTH YacTOTHIM BEPOSTHOCTU
coObiTuii. Ciy4aifHbIE ONBITHI C PAaBHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHH B OITBITAXC PABHOBO3MOKHBIMH 3JICMCHTAPHBIMU COOBITHSIMH

6.3

Onepanuu HaJ COOBITUSAMHU: TIEpECeUYCHUEe, O0hETUHEHUE, IIPOTHBOIIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEN

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpPOATHOCTEH.  JlepeBo  ciydalHOro
skcniepuMmenTa. @opmyria mosHOM BeposTHOCTU. HezaBucumeblie COOBITHS

6.5

KombOunaropoe mpaBwio ymHoxeHus. IlepectaHoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma HeroTona

6.6

bunapHplii ciay4aliHBIA ONBIT (WCIBITaHME), ycHex W Heynada. HesaBucumble
ucnelTanud. Cepust He3aBHUCHMBIX HCHBITAHMW 70 1nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHymm

6.7

Cnyuaiinas BenmuuuHa. Pacmpenenenue BeposTHOCTed. [[narpamma pacripesesneHus.
[Tpumeps! pacnpesienieHnit, B TOM YHCIIE T€OMETPUIECKOen OMHOMHUATBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBble XapaKTEpUCTUKU CIy4yallHBIX BEJIMYMH: MaTeMaTU4YeCKOe OKUIaHHe,
JUCIIepCUsl U CTaHAapTHOE OTKJIOHeHHe. [Ipumepbl mpuMeHeHUs MaTeMaTu4ecKoro
OXKMJaHMs, B TOM 4YHCII€ B 3ajJadaXx M3 IOBCEIHEBHON >XHM3HU. MaremMaTuueckoe
OXKHMJIaHWE OWHAPHOW CIydyaHOW BETWYHHBL. MaTeMaTHYECKOE OXKUIAHWE CYMMBI
CIIy4alHbIX BeIMUYMH. MaTeMaTnyeckoe OKUAAHUE U AUCIIEPCHUS] TEOMETPUUECKOIO U
OMHOMMAJILHOTO pacrpeaeIeHu

5.2

3akoH OOJIBIIMX YMCENl M €ro pojib B HayKe, Npupozae W obmecTBe. BbiOopouHsbIii
METOJ UCCIIEOBaHUN

5.3

IIpuMepsl  HenmpepbIBHBIX — ClOydaWHbIX BenuyuH. IloHATHE O  IUIOTHOCTH




pacnpezneneHus. 3ajauu, NPUBOAAIINE K HOpMaJIbHOMY pacnpesenenuto. [lonstue o
HOpPMaJIbHOM pacrpeaeeHun




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3y/JibTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogaMm J10Ka3aTeNbCTB, alrOPUTMAaMHU peEIICHUs 3a7ad;
yMeHue (GOpMYIHpPOBATH W OINEPUPOBATH TMOHATHIMH: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIEeACTBUE, CBOMCTBO, NPU3HAK, J10Ka3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHMYeCKONM WHIYKIUH;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPHU PELICHNUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIEHUH; yMEHHE  OINEepUpOBaTh
MOHSTUSAMM: MHOKECTBO, MOJMHOYKECTBO, ONEPALlMM HaJl MHOXECTBAMU,
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  aJis
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBJICHUN U MPU PELICHUU 33134, B TOM
yHclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; yMEHHE 3a/1aBaTh
Y ONMCHIBaTh Ipadbl pa3InYHBIMU CIIOCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, IEN0e YHCIIO,
CTETIEeHb C IIeTIbIM MOKa3aTeNeM, KOpeHb HAaTYpaJbHON CTENEeHH, CTENeHb C
palMOHATIFHBIM TTOKa3aTelieM, CTETEeHb C JeHCTBUTENFHBIM TOKa3aTeleM,
JorapumM YHUCla, CHUHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJYINIO, PAIMOHAIBHOE YHCIO, HPPAMOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJbHbIX, IENbIX, palMOHAIbHBIX, JEHCTBUTEIBHBIX
2 Yrcel, yMEHHE MCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIIUI 00Nt
JIeNMuTeNh W HauMeHblllee olliee KpaTHoe, airopuT™ EBknuaa npu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3WIUOHHBIMH CHCTEMaMHU
CUHCIJICHUS; YMEHHE BHIMOJIHITH BHIUMCIICHUE 3HAYCHUN U IPE0Opa3oBaHUS
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pAallMOHANBHBIX ~ BBIPAKCHWH; yMEHHE  ONEpPUpOBaTh  IMOHATHSIMU:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMETpUuICCKas




nporpeccusi, OECKOHEYHO YyOBIBalOIlasi TIeOMETpUYECKas IPOrpeccus;
yMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C I[OMOLIbIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
NPOU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOUTH IPUMEPHI UCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; OIEpUpOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3x3, onpenenurenb  MaTpULbl,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHH€e OmnepUpoBaTh IMOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OICPUPOBATH
HNOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTb
YpAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPaBEHCTBA M CUCTEMBl C IOMOIIBIO pa3IMYHBIX IPUEMOB; peIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C MapaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MaTEeMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
¢GyHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyeckuit CMbIC MPOU3BOAHOM, TNepBooOpa3Has, ONpPECIEHHBIH
UHTErpajl, YMEHHE HaxXOAMTh AaCHUMITOTHI Tpaduka (YHKUUHU; yMEHHE
BBIUMCISATh  NPOM3BOJAHBIE  CYMMBI, TPOU3BENEHHUS, YAcCTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K Ipaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJBIIME W HAaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpa¢uKd MHOTOWIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHs HAWIy4dlIero
pellieHusT B NPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-D)KOHOMUYECKUX U

bu3HYecKuX 3a/adax; HaXOJIUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIHA,
KOMIO3uIus (pyHKIUH, JuHeiHas GyHKUOWSA, KBaapaTu4yHas QYHKLUS,
pauuoHanbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKUE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHAs H
jgorapupmuueckas (QyHKLHMH; YMEHUE CTPOUTh TIpaUKH H3Y4EHHBIX
¢GyHKUMH,  BBINONHATE  NIpeoOpa3oBaHus  rpadukoB  (GYHKUIHUH,
UCIOJIb30BaTh TpauKM Uil U3ydeHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHnn 3ajad U3 APYruX Y4YeOHBIX HPEIMETOB W 3a/a4 U3 pealbHOU
KHU3HM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJ1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBAa W Tpaduku (QYHKIMHA Ui pelIeHUs ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 3a/1a4i U3 O00JacTH YIpPaBICHUsS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHHS, YPAaBHEHMs, HEpPaBEHCTBA U UX
CUCTEMBI IO YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJIEJIM C  HUCIOJb30BAaHMEM  ammapata  anreoOpsl,

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yiabTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTHdecKoe, MeIuaHa,
HauOoJbIlIee U HAaUMEHbBIIIEEe 3HAUEHUS, pa3Max, JUCIEPCHUs, CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJEKaTb, MHTEPIPETHUPOBATDH
uH(pOpMaIIKIO, MPEACTABICHHYIO B TaOIHUIaX, Ha AUarpaMmax, rpadukax,
OTpakaroIllyl0 CBOMCTBA pEAIbHBIX MPOLECCOB U SBJICHUH; MPEACTABIATh
uH(pOpMAIIMI0O C TIOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEIOBaTh
CTaTHUCTUYECKUE [laHHbIE, B TOM YHCJIE C NPUMEHEHUEM TpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; Ipa)UueCcKy UCCIEA0BATh COBMECTHBIE

HAOJI0/IEHUS C IIOMOIIBIO JUarpaMM pacCeUBaHUS U IMHEHHON perpeccuu

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaUyecKuX METOJO0B; IMPUMEHSTH
(GOpMyIIBI  CIIOKEHHMS W YMHOXCHHUS BEpPOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  ClIydailHas BEJNIMYMHA, paCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAapTHOE OTKIOHEHHE
CIlyuallHOW  BENUYMHBL, (YHKIUHM  PACOpPEACNCHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIF30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMEHHE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK; OuHOM  HplOTOHA; yMEeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS U PEIICHUS 3ajad; OLEHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMenue onepupoBaTh MOHSATHUAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAIOIIKECS MPSAMbIC, NapaJUIEIbHOCTh U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXIY IMpsSMbIMH,
YroJl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1a4 M3yueHHbIe (PAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHSITUM W BEJIMYMH, PEIIATh

CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIAAbL (QUIYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpPaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHUpaMuaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleieNueaa, HOUPaMUAbl, HPHU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCibHbIE OCH HWJIM OCHOBAaHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, MUINHAPA, KOHYCAa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHMKA, M300pa)kaTb MHOTOTPAHHUKH, (DUTYpBI M HOBEPXHOCTH
BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSTEIHHO
(dbopMynupoBaTh onpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napaulebHBI MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe 10A00Ws, TMOM00HBIE (UTYpPHI; yMEHHE
pacno3HaBaTh paBHBIE M MOJOOHBIE (UTYPbI, B TOM YHCIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOUICHUS TIPU
peUIeHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) NMpU pEeUIeHUH 33134 U3 JPYTUX y4eOHBIX MPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPUUYECKUE BEITUYMHBI
(umHA, yroij, MJIOMIAAb, OO0BEM, IUIOMIAZb IOBEPXHOCTH), MHCIONIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYCa, UWIMHJIpA, MJouiaab cdeprl; o0bEM Kyoa,
OPSMOYTOJBHOTO —MapajieNienumnesia, MNUPaMUAbl, MPU3MBL, IMIHHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHnue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/10}/,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BECACHHUEC, YIOJI MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOA

JJI pEHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y’—Ie6HBIX opeaAMETOB
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YMeHne BRIOMpATh MOAXOMSIINNA METOJT IJIsl PEIISHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHUU NPUPOJHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPHI MATEMATUUYECKHUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMAaTUUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crernens ¢ 1enpIM rnokaszarenaeMm. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBoMCTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HevictButenbHple 4ucia. ApudmeTHdyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOarmkEéHHbIe BEIYUCICHHS, TIPaBUIIa OKPYTIICHUS, IPUKUIKA M OLEHKA
pe3yibTaTa BHIYMCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULI
3 OyHKIUYU U TpapUKu




OyHknus, cnocoOwbl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHOo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢yHkuumm.
3.9 [TpomexxyTkn  3HaKonocTtostHcTBa.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢Gynkuuid. CpoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHeHre NPOU3BOAHONW K HCCIENIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxok/ieHue HanOoJbIIero ¥ HaMMEHBIIEro 3HaYeHUs! (PyHKIUU Ha
oTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopaunaTsl 1 BEKTOpBI







