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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHoro kypca «BepostHocTh U craructuka» 10 — 11
Kjlacca yriyOn€HHOro ypoBHsS pa3paborana Ha ocHOBe ojgHouMeHHOW DPII u
SBIIIETCS TPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO ydeOHOTO Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHazHaveH s GOpMUPOBaHUS Y 00yUaIOIMIMXCSI CTATUCTUYECKON KYJIbTYPhI U
MMOHUMAaHHUS POJIM TEOPUU BEPOATHOCTEHW KaK MATEMATHYECKOTO MHCTPYMEHTA IS
W3YUYCHHUS CIyYalHBIX COOBITHUM, BEIUYMH U TporeccoB. [lpu u3ydeHuum kypca
oOoramaroTcsi MpPEJCTaBIeHUs OOYYalolMXCS O METOJlax  HCCIEIOBaHUs
W3MEHYUBOIO MHpa, pPa3BUBACTCS TMOHUMAHHME 3HAYUMOCTH U  OOIIHOCTHU
MAaTE€MaTHYECKUX METOJIOB IO3HAHMUS KaK HEOThEMJIEMOM YAaCTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copepxanne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeIieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YyUYECHUU Kypca Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIIyYallHBIX BEJIIMYMHAX W B3aUMOCBS3SIX MEXKIY
HAMHU Ha BaXKHBIX MPUMEPAX, CHOXKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYHKAFOIIETO
mupa. B pesynbrare y obydaronmxcsi 10DKHO ¢hopMUpOBaTHCS MPEACTaBICHUE O
HamOoJee YyIOTPeOUTEIBHBIX M OOIINX MaTEeMAaTUYECKUX MOJICTISX, UCTIOJIb3yEeMbIX
JUIsL  ONMHCAHUS ~ AHTPOIIOMETPUYECKUX W JeMorpaduueckux  BEJIHYHUH,
MOTPEIIHOCTE B pa3ju4HbIE pOJa H3MEPEHUAX, UIMTEIHHOCTH O€30TKa3HOU
paboThl TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU U MPOIECCOB
B oOmecTBe. Y4UeOHBIH Kypc sBIseTcs 0a30il 11 OCBOSHHS BEPOSATHOCTHO-
CTaTUCTHYECKUX METOJI0B, HEOOXOJUMBIX CIEIUATUCTaM HE TOJIbKO MHKEHEPHBIX
CIELMAIBLHOCTEN, HO TaKXe€ COUMAIBHBIX U TMCHUXOJOTHYECKUX, ITOCKOJIBbKY
COBpPEMEHHBIC OOIICCTBEHHBIC HAYKU B 3HAUUTEIBLHON Mepe UCIOJIL3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. lleHTpalibHyl0 dYacTb y4eOHOro Kypca 3aHHUMAaeT
00CYXJIeHHE 3aKOHa OOJBIMX 4YHceNl — (YyHIAMEHTAIBHOTO 3aKOHAa MPHPOJIBI,
UMEIOIIIETO0 MAaTEeMATHUECKYI0 (hOpMaTU3aIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposSTHOCT, M CTAaTUCTUKA» Ha YriayOJIEHHOM YpPOBHE BBIJICJIICHBl OCHOBHBIE
cozepxarenbHble TUHUM: «CioydaitHbie cOOBITUS U BEpOSTHOCTU» U «CiydaliHbIe
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCETD.

[ToMuMO OCHOBHBIX JTUHUN B y4e€OHBIN KypC BKJIIOYEHBI 3JEMEHTHI TEOPUH
rpad)oB U TEOpPUM MHOXKECTB, HEOOXOIWMBIC JUIsl TIOJHOILIEHHOTO OCBOCHUS
Marepuaia JaHHOTO Y4Y4eOHOro Kypca M CMEXHBIX MaTEMaTHYECKUX Y4EOHBIX
KYypCOB.

Copepxxanue nuHuM «CroydaiiHble COOBITHSI W BEPOSITHOCTU»  CIY>KHUT
OCHOBOM uisi (hOPMUPOBAHMS TPEJACTABICHUN O pacrpeieieHud BEPOSITHOCTEH
MEXK1y 3HAUCHUSIMU CITyYailHBIX BEJIMUYUH. BaXkHYI0 4acTh B 3TOM Co/iepKaTEIbHOU



JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 M OMHOMHAJILHOTO pacipeeieHui U
3HAKOMCTBO C MX HEIMPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeIbHBIM U HOPMAaJIbHBIM
pacrnpeieeHUsMH.

Tembl, CBsI3aHHBIE C HENPEPBIBHBIMU  CIYyYalHBIMM BEIMYUHAMH U
pacnpeleneHUus MY, AaKUEHTUPYIOT BHHMaHUE OOYYarolIMXCS Ha OINHMCAHUM U
U3YyYECHUU CIyYalHBIX SBJICHUH C MOMOIBI0O HEMPEphIBHBIX (YyHKIHH. OCHOBHOE
BHUMAaHHE YENSIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY pacIpeie/IeHUsIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyUY€HHE CBS3U
MEXAYy CIy4yalHbIMM BEJIMYMHAMH U ONHCAHUE 3TOH CBS3HM C IOMOILBIO
kod(ppuIIMeHTa KOPPEISIIIUA W €ro BBIOOPOYHOTO aHajora. ITH DJIEMEHTHI
COJIEp KaHMS pa3BUBAIOT TeMy «JluarpaMMbl paccerBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 001ero oOpa3oBaHMs, © BO MHOI'OM OIHUPAIOTCS Ha CBEICHUS U3
KypCOB aJireOpbl 1 T€OMETPHUH.

Emé omauH »dnemMeHT  colepKaHus, KOTOPBIM  Ipejaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEI0BATEIBHOCTh CIYYalHBIX HE3aBHCHMBIX
COOBITH, HACTYNAIOUUX B €UHUILY BpeMeHU. O3HAKOMIIEHHE C paclpeesieHueM
BEPOSITHOCTE KOJMYECTBA TAaKUX COOBITUM HOCHUT pa3BUBAIOIIMIA XapakTep H
ABIIAETCS AKTyaJIbHBIM Uil OyIyIIMX aOUTYpHEHTOB, MOCTYNAOIIUX HA y4eOHbIE
CHEUAIbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPABJICHHUEM.

Ha wusyuyenue yuebGHOro Kkypca «BeposiTHOCTP U cTaTHCTHKa» Ha
yIIIyOJIeHHOM YypoBHE oTBoautcs 68 wacoB: B 10 kimacce — 34 ugaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cBs3ublii Tpad, myTu B rpade: nukibl u 1enu. CreneHs (BaJIeHTHOCTD)
BepinHbL. ['padbl Ha miiockocTu. JlepeBbs.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTApHBIE
coObITHs (MCX0Jbl). BeposATHOCTh CaydaiHOTO COOBITHSA. BianM30cTh 4acToThl M
BEepOSITHOCTU  coObITHil.  CiydaifHble  ONBITBI € PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHasg BEPOSITHOCTb. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiydamHOro
akcriepuMenTa. @opmyiia noinHou BeposaTHocTH. Dopmyna balieca. HezaBucumele
COOBITHUSI.

buHapHbIi ciydailHbIi ONBIT (MCHBITAHUE), YCIIEX U HeyAada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 10 mepBoro ycnexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepust He3aBUCHMBIX HucnblTaHUNd bepHymau. CrydaiiHslid  BbIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenwe  BeposdTtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4YallHbIMU BeIWYMHAMH. buHapHas ciyyaliHas
BesmuuHa. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE W
OMHOMHMAJIBHOE.

CoBMECTHOE pacnpelnesieHHe [BYX CIy4alHbIX BelnuuuH. HesaBucumsble
CIIy4allHble BEJIMYMHBL.MaremMaTHuyecKoe OXHJIAHUE CIy4YalhHOW BEJIWYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS  MaTEMAaTHYECKOTO  OXKHIaHUS
(ctpaxoBaHue, JoTepesi). MaTeMaTuueckoe OXKHUJIaHWe OWHApHOW clydailHOMN
BEJIMYMHBL. MareMaTndeckoe OXHWJAaHWE CYMMbI CIyYalHBIX  BEJIWYUH.
Maremarnueckoe 0XKUJAHUE r€OMETPUIECKOTO 17§ OMHOMHAJILHOTO
pacupeacieHum.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKJIIOHEHUE  CIIYYaWHOW  BEJIMYMUHBI
(pacnpenenenust). Jlucniepcus OMHApHOM ClydailHOM BeMUMHBI. MaTeMaTruieckoe
OXXMJAHUE TIPOU3BEICHUS W JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIIOHEHHE  OMHOMHAIbHOTO
pacupeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOrO
pacrnpeaeneHus.

11 KVIACC



HepasenctBo UeOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OonpIIMX  4ucesl.  BBIOOpOYHBIM  MeTOJN  ucciefoBaHuUi.  BwiOGopouHbie
XapakTepucTUKU. OLIEHUBAaHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOUYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpepeiBHble ciyualiHble BennduHbL. lIpumeppl. @PyHKIUSA IUIOTHOCTH
BEPOSATHOCTU pacnpenesieHus. PaBHOMepHOe paclpelneneHue M ero CBOWCTBA.
3anauu, NPUBOISIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1auH, IPUBOASAIINE K
HOPMaJIbHOMY pacrpeneneHuto. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKA3aTeJIbHOTO pacnpeneneHus, (PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenns. OyHKIUS IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPENEIICHMUS.

[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
IpUBOSIIKE K pacnpeneneHuto [lyaccona.

KoBapuanusa nByx ciydailHeix BenuuuH. KospduuueHt auHEHHOM
koppensiuud. CoBMeCTHble  HAOMIOACHUS  JBYX BEIUYHMH. BBIOOpOUYHBIN
KodhummeHT xoppemsiuu. Paznuune MexIy JUHEWHOW CBA3BI0O U MPUYHMHHO-
CJIEICTBEHHO! CBA3BI0. JIMHENHAs perpeccusi, METOl HAMMEHBIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YTJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTUX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMBOTO OyAyIIero;

4) 3CTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOUasl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUNA, PACCYKICHUH, BOCIPUUMUIUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTIIbIXa, PEryisipHas ¢pu3nuecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JESATEIHLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NIPWIOKCHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun U pean30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa30BaHUI0 U



caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEH IKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HANpaBJIEHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHNMAaHWE BIUSHHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIUATBHOMN
Cpellbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TMPUMEHEHHE MAaTEeMAaTUYeCKHX 3HaHMM JUIsl pelieHus 3afad B 00JacTu
OKpYJ)Karolel cpelbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesTeTbHOCTH, 3TaroB €&
pa3BUTUA ¥ 3HAUYUMOCTH JJISI PA3BUTHUS LUBWIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEOBATEIbCKYIO JIEATETbHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUW, OTHOIICHHH MEXAYy TMOHATHSAMHU, (HOPMYIUPOBATH
OTpeieNICHUs] TIOHSITUH, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN34;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BBIOWpATh crmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yyuy€ToM
CaMOCTOSITEJILHO BBIJCJICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATh OOOOIIEHUS U BBIBOJABI IO pPe3yjibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI pPEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATH3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS MO XOAY PELICHUs 3a/layu,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYACTHHKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLIEKT:

BIAJCTh HABBIKAMH  TI03HABATEIHHON  pedyIieKCMM  KaK  OCO3HAHMS
COBEPINAEMbIX JIEUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAICTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JTOCTIDKCHUS VI HEJIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHJIUBHUAYaIbHOU
paboTBl TpHM pEHICHWH YYCOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpeneniTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTar padoTHI,
00001aTs MHCHUS HECKOJILKHX JIIOJIEH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH UYJICHAMH KOMAaHIBI, OIICHUBAThH
KauyeCcTBO CBOETo BKJaJa B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

CBOOOJHO OIEpUPOBaTh MOHATUSAMHU: Tpad, mIockuil rpad, CBSI3HBINA rpad,
nyTb B Tpade, Ienb, LUK, IEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: CIyYalHBIA HKCIEPUMEHT (OTIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE ClydyailHOe COObITHE (RIIEMEHTAPHBIN UCXO)
CIly4allHOTO  OTbITa, HAXOIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU COOBITUSAMH;HAXOJUTh U (POPMYITHPOBATH
COOBITHS:  TEepeceucHre, OO0bCAMHEHHWE  JAHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIIOIOXKHOE JTaHHOMY, HCIIONIh30BaTh AUArpaMMbl Dijepa, KOOPAHMHATHYIO
OpsAMYIO JUIsl PEIIeHUs 3a]ad, MOJb30BaThCcsl (DOPMYJION CIOXKEHUST BEPOATHOCTEN
JUTSI BEPOSTHOCTEH IBYX U TPEX CIIy4allHbIX COOBITHH;



ONEpPUPOBATH  IOHATUAMM: YCIOBHAsl  BEPOATHOCTb,  YMHOYKECHHE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI C NOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OMbITa, HCIOJb30BaTh (OPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITY
baiieca mpu pemeHun 3a1a4, OnpenesiTh He3aBUCUMOCTh COOBITHI 1O (popmyTie u
10 OpraHU3alUU CIy4alHOTO HKCIIEPUMEHTA;

NPUMEHSATh M3yUYCHHbIE KOMOWHATOpHBIE (QOPMYJBI U1l TMEPEUUCIICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, PEHICHUS
3a/la4y 1I0 TEOPUHU BEPOSITHOCTEW;CBOOOAHO ONEPUPOBATH MOHATUAMM: OMHAPHBIN
CIy4yallHbId ONBIT (HUCTBITAHHWE), YCIEX M HEyJauya, HE3aBUCHMbIC HCIBITAHUS,
cepusi UCHBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEPUU HCIBITAHUN [0
MEPBOr0 YCIEXa, B CEPUM HUCHbITAHUM bepHyHM, B ONbITE, CBA3aHHOM CO
Clly4ailHbIM BIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEpOATHOCTEW, JuarpaMMa pacmpeleleHus, OuHapHas ciy4ailHas BeJIUYMHa,
reoMeTpudecKkoe, OMHOMUATILHOE pacIpe/iesieHue;

ONEPUPOBATH TOHATUSMU: COBMECTHOE pPACIpEIEIEHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOI'O PACIPENECICHUS ABYX CIIy4YailHbIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCICHUS KaXIO0M BEIUYMHBI, OINPEACICHUS
HE3aBUCHMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTUYECKOTO OXKUIAHUS CIyYailHOW BEJIMYMHBI (paclpeneieHus ), IpPUMEHSITh
CBOMCTBAa MAaTE€MATHUYECKOIO OKHUJAHWS IIPpU PEUIEHUWU 3a7ad, BBIYHUCIATH
MaTEMaTUYECKOE OKUJaHNE OMHOMHAIBHOTO U TEOMETPUUECKOT0 PACTIPEIEIICHHI;

CBOOOJIHO OINEpPUPOBATh MOHATHUAMHU: JIUCIEPCUS, CTAaHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIWYUHBI
(pacripeienieHUs1) TIpU PEIIEHWW 3aJlay, BBIUMCIATH AUCIEPCHIO M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/ieIeHUH.

K xoniy 11 kiacca oOyyvaronuiicst Hay4uTCsi:

BBIYHCIIATh BEBIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHUBATH
XapaKTepPUCTUKH TEHEpPaJbHOM COBOKYMHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapaktepuctukaMm. OLIeHUBaTh BEPOATHOCTU COOBITHM M MPOBEPSATH MpOCTEHIINE
CTaTUCTUYECKUE TUNIOTESBI, NOJIb3YSACh H3yYEHHBIMU PACIIPEACICHUSIMY;

NPUBOAUTH  TNPUMEPHl  3a4ad, MNPUBOJAIIMX K  IOKA3aTeIbHOMY
pacIpeneneHuo, 3a1ad, MOPUBOASALIIMX K HOPMAJbHOMY  PacIpEAcIICHUIO.
OnepupoBaTh TOHATUSAMU: (DYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpeneneHus, QyHKIUS MIOTHOCTA BEPOSATHOCTH HOPMAJIBHOT'O pacIpeiesieHus,
(GyHKUHMS MJIOTHOCTU U CBOMCTBAa HOPMAJILHOTO PaclpeIeIeHUs;

ompeneNsITh  KOIPOUIUEHT  JTUHEHHOW  KOpPPENSIH,  BBIOOPOYHBIN
KOA(DUITHEHT KOPPEIISIIHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

DeMeHThI Teopuu rpagos

CrnydaifHple OTIBITHI, CITy4aifHbIC COOBITHS U
BEPOSITHOCTH COOBITUI

Omneparuu HaJl MHOKECTBAMH U
coObITusiMu. CrioskeHre U YMHOXKEHHE
BEPOSITHOCTEN. Y CIIOBHAsI BEPOSITHOCT.
He3zaBucumeble coObITHs

OneMeHTbl KOMOMHATOPUKH

Cepun nocieoBaTeIbHBIX UCIIBITAHUI.
Wcnsitanus bepaymnu. Cioyvaiinslii BeIOOp
13 KOHEYHON COBOKYITHOCTH

Cry4aiiHble BETMYUHBI U PaCIIPeIeIICHUS

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Beero KoHnTpoibHbIe
padoThbI
3
3
5
4 1
5
14 1
34 2

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
Ne i/m
NPOrpamMMbl

3aKOH OOJIBIINX YHCEI
DeMEeHTE MaTEeMaTHYECKOM CTaTUCTUKHU

HenpepsiBHBIE CiTy4aiiHbIE BETUYUHBI
(pacnipenenenusi), Moka3aTeabHOE U
HOpPMaJIbHOE pacipeeCHHs

Pacnpenenenue Ilyaccona
CBs13b MEXKy CITy4YallHBIMU BEJIMYUHAMU

O00011eHHE U CUCTEMATU3ALMS 3HAHUN

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

11
34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

I'pad, csa3HbI rpad,
IIpe/ICTaBICHHE 3aJ1a4H C
moMoIIpo rpada

Crenensp (BaJIEGHTHOCTBD)
BepiuHsbl. [1yTh B rpade. Lenn
Y TIHKJTBI

I'pads! Ha mockocTu. [lepeBo
CIIy4alHOT'O SKCIIEpUMEHTA

CrnyyaliHple SKCIIEpUMEHTHI
(OTIBITHI) W CITy4YaliHbIE
COOBITHS. DIIEMEHTApHBIC
COOBITUS (MCXO/IBI)

BeposiTHOCTB CityualiHOTO
coObITHs. BeposTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU

BepositHOCTB ciiydaitHOTO
coOwITHs. BepositHoCcTH
COOBITUH B OTIBITaX C
PaBHOBO3MOKHBIMU
SJICMCHTAapHbIMU CO6BITHHMPI

Koan4yecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUs

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

https://m.edso0.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

https://m.eds00.ru/8S3C8YCML

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

10

11

12

13

14

15

16

[Tepeceuyenue, o0beAMHEHUE
MHOKECTB U COOBITHIA,
MIPOTUBOMOJIOKHBIE COOBITHS.
dopmyna croxKeHus
BEPOATHOCTEMN

VY cnoBHas BEpOSITHOCT.
YMHOXKEHUE BEpOATHOCTEH.
®opMyna ycia0BHOU
BEPOATHOCTH

VYcnoBHas BEpOSTHOCT.
YMHOXKEHUE BEpOATHOCTE.
®opMyna ycia0BHOU
BEPOATHOCTH

®opmyIia MOJTHON BEPOATHOCTH

®opmyna barieca.
He3zaBucumsble coObITUS
KomOunaTopHOe mpaBuiio
yMHOkeHus. [lepectraHOBKY 1
bakTopuan

Yucno coderanui.
Tpeyronpnuk [Tackans
®opmyna bunoma HeroToHa
Konrtponsnas pabora Nel:
"I'padb1, BeposiTHOCTH,
MHO’KeCTBa, KOMOMHAaTOpUKa"

bunapHbIii cydailHbIi ONBIT

(ucmpITaHKE), yCTIEX U HEYyAaua.

He3aBucumblie ucnbITaHus.

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

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

https://m.edso00.ru/NYFI9VJ6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo0.ru/Q3DKAYADF

https://m.edso0.ru/IY4T46JQ6



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

17

18

19

20

21

22

23

24

25

Cepust HE3aBUCUMBIX
UCIBITAHUH 10 IEPBOTO ycrexa

Cepust He3aBUCHUMBIX
WCTIBITAHUH J0 MEPBOTO yCIexa

Cepust He3aBUCHUMBIX
ucneiTanui beprym

Crny4aifHblii BBIOOp U3
KOHEYHON COBOKYITHOCTHU

[TpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabIuI

CrnyuaiiHas BelIMYMHA.
Pacnipenenenue BeposSTHOCTEN.
Jnarpamma pacnpenesieHus

Onepanuu HaJ CIy4YalHBIMU
BenuuuHamu. [Tpumepst
pacnpenenenuil. bunapnaas
Cly4aiiHasi BeJIMYMHA

I'eomerpuueckoe
pacnipenenenue. bunommanbHOe
pacnpezeseHue

MateMmaTnueckoe OXKUJaHue
CIIy4aiiHOM BEJINYUHBI.
CoBMmecTHOE pacnpeiesieHue
IBYX CIIy4alHbIX BEJTUYHH

He3zaBucumpbie ciyyalinbie
BesiMurHbI. CBOMCTBA
MaTeMaTH4eCKOTO OKUIaHUSI.

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/VCL7PSU0X

https://m.edsoo.ru/NE69IMIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edso00.ru/C6TDDUNJS

https://m.edsoo.ru/JTT2F54GL

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

https://m.edsoo.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

26

27

28

29

30

31

32

MateMmaTnyeckoe OKUJaHue
OMHApHOMU CITydaliHON
BEJINYUHBI

MarteMaTH4ecKoe OKHIaHNe
T€OMETPUUYECKOTO U
OMHOMUAJIBHOI'O
pacnpeneeHuin

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHOM
CIIy4aiiHOM BEJINYUHBI.
CaoiicTBa nucnepcuu

MareMaTtuueckoe 0>XKHIaHHue
MIPOU3BEJACHHUS U TUCTIEPCUS
CYMMBI HE3aBHCUMBIX
CIIyYalHBIX BEJIMYHH

Jucnepcusi OMHOMHUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIOIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIL

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUIECKOTO
pacrpeneneHusl. .
[TpakTuyeckas padora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
Ta0JIHUIL

O00011IeHIE U CUCTEMATHU3AIIUS
3HaHUM

https://m.edsoo.ru/COHWOBTQQ

https://m.edsoo.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

https://m.edsoo.ru/NSGZU1L92

https://m.eds00.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 .
CnyuaiiHble BeIHUUHBI U
pacnpenenenus”

34 O0o001IeHe 1 CUCTEMaTH3 AU

3HaHUHU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34

https://m.edsoo.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13J



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

11 KUIACC

Ne
n/n

KoanyecTBO 4acos

Tema ypoka KoHTpoJbHbIe
Bcero
padoTbl

HepagenctBo YeoObimena.
Teopema Yeobbimena. Teopema 1
bepnymiu. 3akoH GOJBIIMX YHCET

Hepagenctso YeOrbimena.
Teopema YeOrimena. Teopema 1
beprysuin. 3akoH GOJBIINX YUCENT

Hepaenctso YeOrbimena.
Teopema YeOrimena. Teopema 1
beprysuin. 3akoH GOIBIINX YUCENT

Br16opounbIii MeTO
HUCCIIEIOBAaHUN

[TpakTrdeckas pabora c
HCIIOJIb30BAHUEM DIIEKTPOHHBIX 1
TabIuI

I'enepanbHas COBOKYIHOCTb U
cily4aiiHas BBIOOpKa. 3HAaKOMCTBO
C BBIOOPOUHBIMH
xapaktepuctukamu. OneHka
CPEIHEro U TUCIIEPCUH
reHepaJIbHON COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepanbHast COBOKYIHOCTh U |

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJIeKTpPOHHBIe HH(ppoBbIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo0.ru/84DPQYS5US5S

https://m.edso00.ru/795RTYVP7

https://m.edsoo.ru/T3HDIU6RS

https://m.edsoo.ru/79I8IHPHP

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

https://m.edsoo.ru/UFSSLUWZX



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
https://m.edsoo.ru/UFS5LUWZX

10

11

12

13

14

ciy4yaiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. OLeHka
CPEIHETO U JUCIIEPCUN
TE€HEPAIIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

OneHrBaHuE BEpOATHOCTEH
COOBITHI 110 BEIOOpKE

Craructuueckas TUIIOTE3a.
[IpoBepka mpoCTEHIINX TUIIOTES C
MTOMOIIBIO CBOMCTB U3yYEHHBIX
pacrpeacieHun

Craructrueckas THIIOTE3A.
[IpoBepka mpoCTEUIINX THIIOTES €
MTOMOIIIbIO CBOMCTB U3YUYEHHBIX
pacnpeneneHuit

[TpakTrdeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabIuI

[Tpumepsl HENpPEPBIBHBIX
CIy4YaiiHbIX BeJMYrH. DyHKIHS
IJIOTHOCTH BEPOATHOCTH

PaBHOMEpHOE pacnpeneneHue.
[Ipumepsl 3a1a4, NPUBOASIINX K
IMOKa3aTCJIbHOMY H K
HOPMaJILHOMY pacIpeacacHUusIM

cI)yHKI_II/Iﬂ IIIIOTHOCTH
BCPOATHOCTHU IMOKA3ATCIIBHOT'O

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2NSVIR 1

https://m.edsoo0.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo0.ru/TBYPVVI96N

https://m.eds00.ru/0TSV4ANSGH
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https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH
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pacrpeneneHus

@yHKIUA ITIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus
ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHMBIX
coObITHil. [Ipumep 3amgaumn,
MPUBOJISIIEH K PACIIPEICITCHHUIO
Ilyaccona

[IpakTuyeckas pabota c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX
TabIHIL

KoBapuanus aByx ciiy4aliHbIX
BennunH. Koadduuuent
KOppEsLUu

CoBMecTHBIC HAOTIOEHUS IBYX
BEJIMYUH

Bri6opounsiii k03 durment
KOppesuu

Paznuuue Mexny TuHEHHOM
CBSI3bI0 M IPUYMHHO-
CJIEICTBEHHOU CBSI3bIO
JInneinnas perpeccust
[TpakTudeckas pabora c
MCIOJIb30BaHUEM 3JIEKTPOHHBIX
TalJIHIL

[IpencraBnenue naHHBIX €
MIOMOIIBIO TAOJIHII U TUarpaMM,

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

https://m.edsoo.ru/D45HUB3GM

https://m.edsoo0.ru/6 XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

https://m.edsoo.ru/SL2HPVEAB

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V3
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https://m.edsoo.ru/D45HUB3GM
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https://m.edsoo.ru/DQ77BBBIP
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https://m.edsoo.ru/JHOWUM6V3
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ornucartciibHasA CTaTUCTHUKaA

OMBITHI ¢ PABHOBO3MOXHBIMHU
3JI€MEHTapPHBIMU COOBITUSAMU

Brrunciienue BeposiTHOCTEM
COOBITUY C TIPUMEHEHUEM
bopmyn

Brrunciienue BeposiTHOCTEM
COOBITUH C TPUMEHEHUEM
rpau4ecKUX METOI0B:

KOOpAuHaTHa4d Mpsamas, ICpeBo,

nuarpaMmma Jitiepa
Cnyyalinble BEJIMYMHBI U
pacnpeneneHus
MatemaTnueckoe OXHuaaHne
CIIy4ailHOM BEJTMYUHBI
MareMatuueckoe 0>XKH1aHHue
CIIy4allHOM BEJIMYHUHBI
KonTponbhas pabora:
"BeposiTHOCTD U cTaTUCTHKA"
Brrunciienue BeposTHOCTEM
COOBITHH C TIPUMEHEHUEM

dhopmyn u rpadUUECKUX METOJIOB

Brrunciienue BepossTHOCTEM
COOBITHUH C IPUMEHEHUEM

dbopMyI1 1 TpadUIECKUX METOJIOB

Cryyaiinble BeTUYUHBI U
pacnpeneneHus.
MatemaThueckoe 0OXKHUIaHNue

https://m.edsoo.ru/XLU9TE8DVR

https://m.edsoo.ru/66 IMIIPXR

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

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY

https://m.edsoo.ru/2YXDFL4PS

https://m.edsoo.ru/WSI1ILA3US

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YISRDSASM

https://m.edsoo.ru/SNAA4YLRK



https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

CIIy4ailHOM BETMYUHBI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

34






IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NMPoOBEPSAEMOr0
pe3yJbTaTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KNIACC

Kon
MPoBepPsAEMOro
pe3yJbTarTa

5
5.1

52

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbLHOM NMPOrPAMMBbI CpeIHero 001ero oopa3oBanusi

Teopust BEpOATHOCTEN U CTATUCTHUKA
YuTtath U CTPOUTH TAOJIUIIBI U AUATPAMMBI

OnepupoBaTh  TOHATUSAMHU:  CpedHee  apudmeTHyeckoe,  MeauaHa,
HauOoJIbIlIee, HANMEHBIIIEE 3HAUCHHE, Pa3MaX MAaCCHBA YHCIOBBIX JAHHBIX

OnepupoBaTh MOHATUAMHU: CIYYaWHBIN HKCIIEPUMEHT (OMBIT) U CIy4aiHOE
COOBITHE, 3JEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA KMCXOM) CIy4ailHOTO
OIIbITA, HaXoJUuThb BCPOATHOCTHU B OnbITax C PaBHOBO3MOXHBIMUA
CHy‘-IﬁfIHBIMPI CO6LITI/ISIMI/I, HaxXOJUTb U CPABHUBATH BCPOATHOCTHU COOBITUH B
HN3YYCHHBIX CJ'Iy‘-IZlﬁHI:IX OKCIICPUMEHTAX

Haxonute u ¢dopmynupoBaTh COOBITUS: IlepeceueHHe U OObEeJUHEHUE
JaHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
MOJIb30BAThCA AUarpaMMamu Ditniepa u GopMyIIoi CIIOKEHHS BEpOSITHOCTEH
IIpU PELICHNH 3a/1a4

OnepupoBaTh NOHATHSAMHU: YCIOBHAsI BEPOATHOCTh, HE3ABUCUMBIE COOBITHS,
HaxOIUThb BEPOATHOCTU C IOMOLIBIO IPAaBWJIa YMHOXEHUSA, C IIOMOLIbIO
JIepeBa CIIyYalHOIO OIbITA

ITpuMeHATh KOMOMHATOPHOE MPABUWIIO YMHOXKEHHUS IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATHSAMH: HCIBITAHUE, HE3aBHUCHMBIE HCIBITAHUS, CEpPHUS
UCIBITAaHUH, yCIeX W HeyJada; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
HE3aBUCHMBIX MCHBITAHUM JI0 IEPBOTO yCIEXa, HAXOAUTh BEPOSITHOCTH
cOOBITUI B cepuU UcIbITaHui bepHymn

OnepupoBaTh  MOHATHSAMU:  CllydailHas  BEJIWYMHA, paclpeiesieHue
BEPOATHOCTEH, JUarpaMma pacipeeIcHus

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30oBaTeJIbLHOW NMPOrPaMMBbI CpeiHero o01ero odpasoBanusi

Teopust BEpOATHOCTEN U CTATUCTHKA

CpaBHI/IBaTL BCPOATHOCTH 3HAUYCHUH CJ'Iy‘IﬂfIHOfI BCINYHHBIIIO
pacipeaciaCcHnIoO Wik € IOMOIIbIO JUarpaMmm

OHepI/IpOBaTI) IIOHATHUEM MaTEMaTHYCCKOI'O OXUJaHus, MMPUBOAUTH



53
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MpUMEphl TOTO, KaK MPUMEHSETCd MaTeMaTHUYecKoe OKHUJaHUE ClIy4yailHOU
BEJIMYMHBI, HAaXOJUTh MAaT€MaTH4YEeCKOe OXUIAaHHE [0  JaHHOMY
pacmpeesieHuo

Hmets npeacTaBieHue 0 3aKOHE OOJIBIINX YHCET

Nmetn IpeACTaBJICHUEC O HOPMAJIbHOM paCIIpEACIICHUN



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

Hpe,[[CTaBHCHI/Ie JaHHBIX C ITIOMOIIIBIO Ta6J'H/II_[ " Juarpamm. Cpez[Hee apI/I(I)MeTI/I‘-IeCKOC,
MEauaHa, HauOoJIbIICe U HAUMCHBIIICE 3HA4YCHUMA, padMax, JUCIICPCHUA U CTaHAAPTHOC
OTKJIOHCHHC YHCJIOBBIX Ha60pOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxozpl). BeposTHocTh citydalfHOro cOOBITHS. BaAM30CTh 4YacCTOTBIM BEPOSTHOCTH
coObITHi. CiryyaliHble OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH cOOBITHI B ONIBITAXC PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITUAMU
Onepauuu Haxg COOBITUAMU: TepecedeHue, OOBeAMHEHUE, MPOTHBOIIOJIOKHbBIE
coObITus. Jlmarpammel Diinepa. @opmyria CIOKEHUS BEPOSATHOCTEH

VYcnoBHass — BEpPOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Clly4aiHOro
skcniepuMenTa. @opmyia mogHON BeposiTHOCTH. HezaBucrumMbie coObITHS
KomOunatopnoe mnpasuino ymHoxeHus. IlepecraHoBku u daktopuan. Ywucio
coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeroroHna

bunapuplii ciayuyaliHbI ONBIT (MCHBITAHHME), yCHeX H Heyaada. HesaBucumbie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCHOBITaHUM a0 1nepBoro ycnexa. Cepus
HE3aBUCUMBIX HCTbITaHUN bepHymm

Cnyqaitnas BenumuuHa. Pacripenenenne BeposiTHOcTeW. Jlmarpamma pacmpenesieHus.
[Tpumeps! pactpenenieHnii, B TOM YHCIIe T€OMETPUIECKOen OMHOMHUAIbHOE

11 KVIACC

Kon

5.1
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IIpoBepsieMblii 3J1eMEHT COACPKAHUS
Teopust BEpOATHOCTEN M CTATUCTHKA

HUucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTEMaTUYECKOE OXHUIAAHUE,
JMCTIEPCHUST U CTAaHJIAPTHOE OTKIIOHEHHE. [IpuMepsl mpuUMEHEHUs] MaTeMaTUYECKOro
OXXHMJaHUA, B TOM YHCJI€ B 3aJadyaX M3 MOBCEJHEBHOM XWU3HU. MaremaTuyeckoe
OXKMJIaHWE OWMHAPHOW CIIy4yalHOW BEIMYMHBI. MaTeMaTHuuecKoe OKHJIAaHUE CYMMBI
CIIyYallHBIX BEJIMYMH. MaTeMaTHUYECKOE OKUITAHUE U TUCTIEPCUSI TEOMETPUUECKOTO U
OMHOMUABHOTO pacIipeieeHHH

3akoH OOJNBIIMX YHCEN M €ro pojib B HayKe, MpUpojae U odmiecTBe. BrIOOpOUHBIi
METOJI CCIIEIOBAaHUN

HpI/IMepBI HCTIPCPBIBHBIX CJ'Iy‘I&ﬁHBIX BCIINYHH. ITousrue (¢} IIJIOTHOCTHU



pacnpenenenus. 3agauu, NPUBOIALINE K HOpMAIbHOMY pacnpezaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeesieHuu



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHUs o0pa3zoBaHust

BianeHne MeronaMu 0Ka3aTelbCTB, AJTOPUTMAMM  PEILICHUA 3a7ady;
yMeHHe (OpMYyJIUpOBAaTh U ONEPUPOBATh TMOHATUSAMU: OIpPENEICHUE,
aKCHMOMa, Teopema, CIEIACTBUE, CBOMCTBO, IIPU3HAK, [0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OpMYJIHUPOBATH
o0paTHOE M MPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEDPBI, HUCIOJIB30BaTh METOJ MAaTeMAaTHYECKOW HWHIYKIHH;
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHU IIPU PEILIECHUM 3a]1a4, OLICHUBATD
1 JOTUYECKYI0  IPaBWIBHOCTb  PAaCCyKJIEHHH; YMEHHE ONEpPUpPOBATH
MOHATUSAMM: MHOXECTBO, IOJMHOKECTBO, OIEpAaLlMA HaJ MHOXXECTBAMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMCAaHUA PEAIBHBIX IPOLECCOB U SBJICHUHN U IPU PELICHUM 3a7a4, B TOM
YHclie U3 JIPYruX YY4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadsl Ipu

PEUICHUHN 3a1a4

YMeHue onepupoBaThb NOHATUSMM: HAaTypajbHOE YHCIO, LEN0e YHCIIO,
CTENEHb C LIEJBIM MOKa3aTeIeM, KOPEHb HATypaJbHOW CTENEHH, CTENEHb C
palMOHAJIBHBIM TTOKa3aTelleM, CTENEHb C JeHCTBUTENBHBIM IOKa3aTeleM,
jgorapu(M UucCIa, CHHYC, KOCHMHYC M TAaHI€HC IPOU3BOJIBHOIO 4YHCIIA,
OCTaTOK M0 MOJYJIIO, PAaLMOHAIbHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PAlUOHAIBHBIX, JACHCTBUTEIbHBIX
2 qrces; YMEHUE MCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUI 00Init
JeNUTeNb W HauMeHbllee oOuiee KpaTHOe, ainroputMm EBkiaupa npu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3MLUOHHBIMU CHCTEMAMHU
CUHCJICHUS; YMEHHE BBITIOIHATH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeoOpa3oBaHus
BBIP@KEHUI CO CTelmeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palMOHAJIbHBIX  BBIPAXKEHUH; yMEHHME  ONEpPUPOBATH  IOHATHUAMMU:

IIOoCJICA0OBATCIIBHOCTD, apI/I(i)MeTI/I‘ICCKaH nporpeccusa, TrecoOMCTpHUUICCKaA



nporpeccusi, OECKOHEYHO YOBbIBarOLas IeOMETpUYecKas IpOrpeccus;
YMEHUE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMyYJI; yMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uHcia, (GopMma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpHYECKass | anreOpaumdeckas); YMeETh
IPOU3BOJUTh apuPMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIaMU;
IIPUBOAUTH IIPUMEPBI UCIIOJIb30BAaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUAMM:  Marpuua 2x2  wm  3x3, onpexenuTenab  MaTpULbI,

FCOMeTpI/I"IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHue onepupoBarh IOHATUSAMU: palMOHAIbHBIE, HPPALUOHAJIbHBIC,
MOKa3aTeabHblE, CTENEHHBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEpPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
MOHATUSIMHU: TOXIECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH M HEPABEHCTB, DPAaBHOCHUIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE penlaTb YypaBHEHHS,
HEpPABEHCTBA U CHCTEMBl C IIOMOLIBK pA3JIMYHbIX IPUEMOB; pPEIIATh
YPABHEHUs, HEPABEHCTBA M CHCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI JUIsI PELIEHUS MaTeMaTH4YECKHX

3a/1a4 U 3a/1a4 U3 pazIM4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIHS, YETHOCT (YHKIIMH,
HEPUOAUYHOCTDh (PYHKIIMHM, OrPAaHUYCHHOCTh (YHKUIHUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUIWH, HauOOJbIIee W HAaUMEHbIIEe 3HAUYCHUS
(GyHKIIMU Ha TPOMEXKYTKe, HempepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
(GbyHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIMH, T€OMETPUYECKUN U
(¢u3nueckuil CMBICI TPOM3BOAHOM, TMEpPBOOOpa3zHas, OMpeNeTEHHbIN
UHTETpaT, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIUKCIIATh  MPOU3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YACTHOIO U
KOMITO3UIIMHM (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMU; YMEHHE HaXOJWUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIH;
YMEHHE HCIIOJIb30BATh IPOU3BOJHYIO /ISl HCCIEIOBaHMS (PYHKIMM,
HaXOAWTh HAWOONbIIME M HANMEHbIIWE 3HAuYeHUs (QYHKIHH, CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTH4ecKoro
aHaJau3a; NPUMEHATh NPOU3BOJHYIO JUISl HAXOXJIECHHUS HAWIy4lIero
pelieHns B MPHUKJIAJHbIX, B TOM YHCII€ COLMAIbHO-3KOHOMMUYECKHUX MU

(bU3MYECKUX 3a/1auax; HaXxOAUTh TUIOMIAAN U O00BEMBI (PUTYP C IMTOMOIIBIO



HUHTCrpaia;, MNpUuBOAWTL HNPHUMEPbBI MATEMATUYCCKOTIO MOACIHNPOBAHUA C

noMoIIbI0 Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QYyHKLUS,
KOMIO3UIUsT (PyHKIUH, JUHEHHAas (QYHKOWSA, KBaJpaTWdHas (QyHKIHSA,
pauuoHanbHAas (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIIMH, MOKa3aTeabHas U
aorapupmuueckas (yHKIHH; YMEHUE CTPOUTh TpapuKd H3YyYEHHBIX
GyHKUIMH,  BBINONHATH  npeoOpa3oBaHus  TrpadukoB  (QyHKUUH,
UCIOJb30BaTh TPaQUKHU JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelieHny 3a7ad U3 JPYrux ydyeOHbIX IMPeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJAy BEIUYHMHAMU;
WCII0JIb30BaTh CBOICTBA M rpaduku (YHKIUN JUIs pelieHusl ypaBHEHHIH,
HEpaBEHCTB M 3a/Jady C I[apaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUM YpaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
MIPOLICHTHI, AOJM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JIaCTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBIATH BBIPAKEHMS, YpaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIEJOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YJbTATOB;, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallUd Ha $A3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKCHMS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIOJNb30BaHUEM  ammapara  aureOpsl,

UHTEPIPETUPOBATH MOJYYSHHBIN pe3yibTat

YMeHue onepupoBaTh MOHATUAMU: CpeJHee apU(pMeTHdYecKoe, MeIuaHa,
HanOoJbIlIee ¥ HaUMEHbINEe 3HAUYEHUS, pa3Max, AUCIEPCHsi, CTaHAAPTHOE
OTKJIOHEHHE 4YMCJIOBOTr0 Habopa; yMeHHe HU3BJeKaTb, MHTEPIPETUPOBATH
MH(OPMAINIO, PEACTABICHHYIO B Ta0iHIax, HAa AMarpammax, rpadukax,
OTPa’KAIOIYI0 CBOWMCTBA PEabHBIX IPOLECCOB M SIBICHUH; MPEICTABIATh
UHPOPMALIMIO C TOMOMIbIO TaONUII W JAWarpamMM; HCCIEI0BaTh
CTaTUCTUYECKUE JAaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUIecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IpapUuecKu UCCIIEJ0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOIOBIO JHUATrpaMM paCCCUBAHUA U JIMHEHMHOM perpeccuu

YMeHune onepupoBaTh IOHATHSAMH: CIyYaWHBIA OIBIT W CIy4aiHOe

CO6BITI/IC, BCPOATHOCTDH cnyqaﬁﬂoro CO6LITI/I$I; YMCHHUC BBIYHUCIIATH
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BEPOSITHOCTh C HCIIOJNB30BAaHHEM TIpaUUECKUX METOMIOB; IPHUMEHSTh
(GopMyJIBl CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyily MOITHOM
BeposiTHOCTH, hopmyny beprymmm, koMOnHaTopHbIe (aKThl U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTU pEabHBIX COOBITHI; YMEHHE OIEepUpOBaTh
MOHATUSIMU: ~ CIIydaiiHasi BEJIHWYHMHA, paclpeleiecHue BEpOsSTHOCTEH,
MaTeMaTU4eCKOe OXUJAHWEe, JHUCIEPCHs W CTAHIAPTHOE OTKIOHCHUE
CIIydallHOW  BENMYMHBL, (QYHKIHUW  pacHpeieiieHHs W  IUIOTHOCTH
pPaBHOMEPHOTO, TTOKA3aTEIHHOIO M HOPMAJILHOTO paclpe/e/ieHuil; YMEeHUe
HUCIIOJIL30BaTh CBOMCTBA HU3YYCHHBIX pacnpeneneHI/Iﬁ IJI1 pCIICHUSA 3aaa4;
3HAKOMCTBO C MOHSTUSIMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
I/ICCJIG}IOB&HHﬁ; YMCHHUEC TIPUBOJUTL MPHUMEPLI IIPOABJICHUA 3aKOHAa
OOJBIIUX 4YHUCENl B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OIIEPUPOBATH MOHATUSAMHU: COYCTAHWE, MEPECTAHOBKA, YUCIIO COYCTAHUMU,
YUCIIO  NEPecTaHOBOK; OwHOM  HpIOTOHA; yMeHHE  MNPUMEHSTh
KOMOUHATOpHBIC (DAaKTBhl M PACCYXKICHUS JJIsl PEIICHUs 3a7a4; OICHUBATH
BEPOATHOCTH PeajbHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pPE3yJIbTaT

YMenue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUNHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yroJl, TPEXTPAHHBIN yToJl, CKPENIMBAKOLIMECS MPSAMbIC, MapaJUIEIbHOCTh U
NEePHIEHIUKYISIPHOCTh MPSIMBIX U IUJIOCKOCTEH, Yrojd MEXAy HIpsIMbIMH,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
paccTosiHue OT TOYKHM JIO IUIOCKOCTH, PACCTOSHUE MEXIAY HPSIMBIMU,
pacCTOsIHUE MEXIY IUIOCKOCTSIMU;, YMEHHE HCIOJIb30BAaTh NMPHU PEIICHUU
3a/1a4 M3ydeHHBbIe (PAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OILIEHWBATh
pasMepbl OOBEKTOB OKPY’KAIOIIETO MHpA; CTPOUTh MaTEMaTHYECKHE
MOJEJIM C TOMOIIbI0 TE€OMETPUYECKUX TMOHSATHM M BEJIUYUH, PpElIaTh

CBA3aHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMAAb (QUTYPBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, TPaBUJIBHBIA MHOTOTPaHHUK, CEYCHHWE MHOTOTPAHHUKA,
KyO, mapajUleNenumnesa, Mpu3Ma, nupamMuaa, (urypa M TOBEPXHOCTH
BpallleHHs, NWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOMmab
MOBEPXHOCTH TMUPAMHJIBI, TPU3MBI, KOHYCa, IWIMHIApA, 00BEéM KyOa,
NPSIMOYTOJIBHOTO — MapaJuleyIeuIieia, MUPaMHIbl, TPU3MBI, [HIHHIPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHS KOHyCa W IHIUHAPA,

napayuiCjibHblIC OCU MM OCHOBAHHUIO, CCUCHHC Iapa, IIJIOCKOCTD,
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Kacamomasca cdeppl, HUWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI M MOBEPXHOCTHU
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C TOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSTEIHHO
(hopMynHupoBaTh ONpeeNieHns] U3yd4aeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
ompoBepraTh HX; YMEHHE NPOBOAUTH KiIacCHpUKauuioo ¢GuUryp 1o
pa3IMYHbIM TNPU3HAKAM, BBIIOJIHATh HEOOXOAMMBIE JIOTIOJIHUTEIbHbIC

MTOCTPOCHUS

YMeHue onepupoBaTh HOHSATHSMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbIi TepeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00Ms, NOA00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh paBHble U I0JO0OHBIE (UIYphl, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHUS TIPH
pelIeHUH 3ajjay; HaXOJIUTh TE€OMETPUYECKHE BEIMYMHBI ([UIMHA, YOI,
TUIOIIAb, 00BEM) TIPH PEUICHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peasbHOM KHU3HHM, YMEHHE BBIYMUCIATH T€OMETPUYECKHE BEIHMUMHBI
(nwHA, yrou, IIIOMIaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIe (OPMYJIbl M METOMbl, B TOM YHCIE: IUIOMIAJb MOBEPXHOCTU
MMpaMHIbl, MPU3MBI, KOHyCa, MWIMHIApA, IUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJIbHOTO ~ MapajulesienuIe1a, NHPaMUibl, TNPHU3MbL, LWIMHAPA,

KOHYCa, 1I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOJI00OHBIX QUTYp

VYMmenne ONCprUpOBaAThH MOHATUAMU: NPAMOYTOJIbHASA CUCTCMAa KOOPAHHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, Pa3JIOKEHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TMPOW3BEJCHUE, BEKTOPHOE IPOU3BEICHUE, YIOJ MEKIY
BCKTOpaMu, YMCHHUC HCIIOJb30BATH BCKTOprlf/’I )51 KOOpI[HHaTHI:Iﬁ METO

U pCHICHUA TCOMCTPHUUCCKUX 3a1aYd U 3a/la4 APYTIux y‘le6HBIX npeaMETOB

YMeHne BbIOMpATh OAXOMSIIUNA METOJT IS PEIISHUs 3a]]auH; TOHUMAaHHE
3HQUMMOCTH MATEMAaTHUKA B M3YyUYEHUHM TPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW;, yMEHHE pAclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPHI MATEMATUYECKUX

OTKPBITUN POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HayKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS

Yucna v BIYUCICHUS
HatypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEI

Panmonaneubie  uynciia. OOBIKHOBEHHBICE M JIECATHYHBIE JPOOH, IPOIICHTHI,

OeCKOHEUHbIEC IEPUOTUIECKUE IPOOH

ApudmeTnueckuii KOpeHb HaTypaslbHOHM creneHu. [leficTBus ¢ apudmeTnyeckumu

KOPHSIMU HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbM okaszaresieM. CTeneHb ¢ pallMoHaIbHBIM ToKa3zareneM. CBOMCTBa

CTCIICHU

CuHyc, KOCMHYC M TaHI'€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHUHYC,

apKTaHI€HC YHUCIIOBOIO apryMeHTa
Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl

JleiicTBuTenbHbIe YHUCHA. ApHPMETHYECKHE ONepaluud C JCHCTBUTEIHHBIMU
yricnamu. [IpuOnmkEHHbIE BEIYUCICHHS, IPABUIIa OKPYTJICHUS, PUKHUIKA U OIICHKA

pe3yJibTaTa BIYMCICHAN

[IpeobOpazoBaHue BhIpaKEHUN

KommuiekcHsle yncna

YpaBHEHMs 1 HEPABEHCTBA

[{enble 1 TpOOHO-pallOHAIbHBIE YPaBHEHUS
Hppanuonaibable ypaBHEHUS

TpuroHomeTpruueckue ypaBHEHUs

[Toxa3zaTenpHBIE U JOTapUPMHUUECKUE YPABHEHUS
Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
HppanyroHaibHbIE HEPABEHCTBA

[Toka3zarenbHbIe U JorapupMUIECKre HEPABEHCTBA
TpuronomeTpruyeckne HEpaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
Martpuna cucTemMsl JIMHEWHBIX ypaBHEHNUN. ONpeaenTens MaTPULbI

OyHKIMH U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynaknus, crnocoObl 3amanus (GyHkmuu. ['paduk dyakuum. B3zaumMHO oOpaTHBIC

¢ynkuuu. YétHeie 1 Heu€THBIC QyHKIMU. [leproamueckue GpyHKIIHI

Ob6nacte ompezneneHuss U MHOXKECTBO 3HaueHWd ¢Qynkuuu. Hynum ¢yHkuum.
[TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl U1 MHHUMYMBI (yHKOuH. HauOonbiiee M HauMeHbIlee 3HAYCHUE

(GYHKIIMN Ha TPOMEKYTKE

CremnenHas (I)yHKI_II/ISI C HATypaJIbHbBIM M MLCJIbIM I10Ka3aTCJICM. E€ cBoiictBa u

rpaduk. CBoiicTBa U TpadUK KOPHS 1-0 CTEIICHU
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu

Toukm paspeiBa. Acumnrotel rpadukoB QyHkiuid. CBoiicTBa  (QYHKIUH,

HENPEPBIBHBIX HA OTPE3KE
ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs IIOCIIEA0BATEILHOCTEN
Apudmernueckast U reoMmerpuueckas rnporpeccuu. opmyna cI0KHBIX IPOLEHTOB
Hauana maTemaTuyeckoro aHanusa

[TpousBonHas Gyukiun. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKINUN

[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIHMA HAa MOHOTOHHOCTH U
sKCTpeMyMbl. Haxoxenue HanOOJbIIEro U HAUMEHBIEro 3HaYeHUs (YHKLUUU Ha

OTpE3Ke

[TepBooOpasnas. MaTerpan
MHo>xecTBa U JIOTHKa

MHoO)kecTBO, onepanuu HaJ MHOXkecTBaMu. [lnarpammsl Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTHCTUKA
OnucarenbHas CTaTUCTUKA
BepostHoCcTh

Kombunaropuka

I'eomerpus

®urypsl Ha IIIOCKOCTU

[IpsiMbIe ¥ TJIOCKOCTH B IPOCTPAHCTBE
MHoOrorpaHHuKu

Tena v MOBEpXHOCTH BpaAILIEHUS

KoopanHate! 1 BEKTOPBI
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