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HOACHUTEJBHASA 3AIINCKA

VYueOubiit Kypc «BeposSTHOCTP M CTaTHUCTUKa» YIIIyOJIEHHOTO YpPOBHS
ABJISIETCSl MPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOIEHHOTO YPOBHS HAa YPOBHE CpeIHEro 0011ero oopazoBanus. Y 4eOHbII Kypc
npeaHa3HavyeH il GOPMUPOBAHUS Y 00YHAIONTUXCS CTATUCTUYECKON KYJIbTYPHI U
MOHUMAHHS POJIM TEOPUU BEPOSATHOCTEW KaK MaTEMaTUYECKOTO MHCTPYMEHTA IS
W3YUYCHHUsI CIIyYalHBIX COOBITUM, BEIWYMH U TMpolieccoB. [Ipu m3ydyeHun Kypca
o0OoramarmTcsi NPeACTaBICHHUs OOydYalomMXCd O METoAax HCCIeJOBaHUs
W3MEHYMBOIO MHpA, PA3BUBACTCS TMOHUMAHHUE 3HAYUMOCTH U  OOILIHOCTHU
MaTe€MaTH4YEeCKUX METOJIOB IIO3HAHMS KaK HEOTHhEMJIEMOUW 4YaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepxaHue y4eOHOro Kypca HAaNpaBleHO Ha 3aKperuieHHe 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIIYYalHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY
HUMH Ha Ba)KHBIX MpPHUMEpPaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0yyarommxcsi J0JKHO ¢pOPMUPOBATHCS MPEICTABICHUE O
HauOoJiee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIOIb3YyEMBIX
JUIST  OMHCAHWS  AHTPOINIOMETPUYECKUX W JeMorpauueckux  BEIUYHH,
MOTPENIHOCTE B paszlM4YHbIE pOJiIa W3MEPEHHSIX, UIMTEIBHOCTH O€30TKAa3HOU
paboOThI TEXHUUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBISETCS ©0a30d IS OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOAUMBIX CHEIMATUCTAM HE TOJBKO MHXKEHEPHBIX
CIICIIMAJIBHOCTEN, HO TAaKX€ COLMAIBHBIX W TICUXOJIOTUYECKHUX, IOCKOIBKY
COBpPEMEHHBIEC OOIIIECTBEHHBIC HAYKU B 3HAYUTEILHONH MEpe MCIOJIB3YIOT armapar
aHanu3a OONBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
o0cyX/eHre 3aKoHa OONbIIMX 4YHcel — (YyHAAMEHTAIBHOIO 3aKOHAa MIPHUPOJBI,
MUMEIOILET0 MATEMATHYECKYI0 (POpPMATTA3ALIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMHU II€JISIMH B CTPYKType Y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTHMKA» Ha YIIyOJIEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
conepxkatenbHble JUHUU: «CrnydaiiHbie COOBITUSI U BeposiTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

IToMUMO OCHOBHBIX JIMHUWA B Y4Y€OHBI KypC BKJIFOUEHBI 3JIEMEHTBI TEOPUU
rpagoB U TEOpPUM MHOXKECTB, HEOOXOIUMBIC [JIsi TOJHOIICHHOTO OCBOCHUS
MaTepualia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYPCOB.

Conepxanve mnuHuu «CiydaliHble COOBITUS U BEPOATHOCTH»  CIYKHUT
OCHOBOW 711 (pOpMUPOBaHUS TPEACTABICHUN O PACTIPECICHHH BEPOSTHOCTEH
MEK1y 3HAUYCHUSIMU CIIyYalHbIX BEJIMYMH. BaKHYI0 4acTh B 3TOM COAEPKATEIBHOU
JIMHUY 3aHUMAET U3yYEHHE F€OMETPUYECKOr0 U OMHOMHUAIBHOTO pacipeiesieHu 1



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMHM — MOKa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIy4YallHBIMU  BEJIMYMHAMU U
pacnpeneneHus MU, AKUEHTUPYIOT BHMMaHUE OOYYarolMXCSi Ha ONHCAHUM U
W3YYCHUU CIyYalHBIX SBJICHUU C MOMOIIBIO HEMPEphIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSM.

B ydeOHOM Kypce mpeaycMaTpUBAETCS O3HAKOMUTEIBHOE H3Yy4YEHHE CBSI3U
MEXAY CIy4yalHbIMM BEJIMYMHAMH W ONMCAaHUE H3TOM CBA3M C IOMOIIbIO
kodhummeHTa KOppensiiuu M €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
COJIEpKaHUS Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEMBaHU», H3YUEHHYIO Ha YPOBHE
OCHOBHOIr0 0011ero 00pa3oBaHHs, © BO MHOTOM OIUPAIOTCS HA CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé omuH oneMeHT  coxep)KaHMs, KOTOPBIM — Ipemlaraercs  Ha
03HAKOMUTEIBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIyYalHbIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOIIMX B €IUHULYY BpeMeHH. O3HaKOMJIEHHE C pacHpeeIeHuEM
BEPOSITHOCTEW KOJIMYECTBA TAaKMX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep Hu
ABIJISIETCSI AKTYaJbHBIM JUIsl OyIymuX aOUTypUEHTOB, NOCTYMAOIIUX HAa yueOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAyKaMHU, IICUXOJOTHEed U
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCTP W CTaTUCTHKa» Ha
yIIIyOJICHHOM YypOoBHE oTBoautcs 68 wacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Heemo).



COJEPXAHUE OBYUYEHUA
10 KJTACC

I'pad, cBs3ubiif rpad, myTu B rpade: nukibl U nenu. CteneHs (BaJICHTHOCTH)
BepinHbl. ['padbl Ha miockocTu. [lepeBbs.

CrnydaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITHS. DIIEMEHTApHBIC
coObITust (Mcxonbl). BeposTHOCTh ciydaitHoro coObiTusi. bimM3octh 4acToTel U
BEepOSITHOCTU  coObiTi.  Cily4ailHble ~ ONBITBI € PaBHOBO3MO>KHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU.

Onepanuu Haj, COOBITUAMU: TepecedeHre, 00beAMHEHNE, TPOTUBOIOIOKHBIC
coObITus. Jlnarpammel Ditepa. @opMyiia CoKEHHs] BEPOITHOCTEH.

YcnoBHass BEPOSATHOCTb. YMHOXKXEHHE BEPOSITHOCTEU. JlepeBo cilydamHOro
skcriepumenTa. Gopmyita nosnHou BeposatHocT. DopMmyna baiieca. HezaBucumsie
COOBITHSI.

bunaphbiil ciiyyaliHblii onbIT (MCIIBITAHKE), yCIIEX U Heynada. He3aBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN 10 MepBoro ycrnexa. IlepectaHoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepuss He3zaBUCUMBIX HcnblTaHuld bepnymnu. CiydailHelid  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. PacnpeneneHue  BeposiTHocTe.  Jlmarpamma
pacnpeaenenus. Onepainuu HaJa CIy4YailHbIMUA BelMurMHamMu. buHapHas ciyyaiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMECTHOE paclpefesieHue JBYyX CilIy4YalHbIX BeauuuH. He3aBucumele
ClIy4yailHble BEJIIMYUHbL.MAaTeMaTHYECKOE OXHUAAHUE CIYyYallHOW BEJIIMYHHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTrpaxoBaHMe, JoTepes). MaremMaTHUeCKOoe OXHJAaHHEe OWHApHOW CiaydallHON
BEIIMUMHBI. MaremaTndyeckoe OXHUJAHUE CYMMbl  CIyYaulHbIX  BEJIMYMH.
MaremaTtuueckoe 0XKHUJIaHUE F€OMETPUYECKOTO U OMHOMHUATILHOTO
pacIpeneeHui.

Jlucnepcus ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YallHOM  BEJIMYUHBI
(pactipenenenus). Jlucriepcust OMHApHOU CiIydailHON BeMWYWHBI. MaTeMaTHYeCKOe
OXKUJAHHWE T[IPOU3BEACHUA U JUCHEPCUs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema beprymnu. 3akon
Oonplx  4ucesl.  BpiOopouHbIi  MeTon  ucchenoBaHuil.  BwiOopouHble
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX TUITOTE3 C MIOMOIIBI U3YYEHHBIX PACIPEICIICHUMN.

HenpepeiBHble ciyuyalinble BenuuuHbl. [Ipumeppl. @DyHKIMSA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOEe pachpeleseHre M €ro CBOMCTBA.
3agauu, NPUBOIAIINE K TTOKA3aTEIIbHOMY paclpeAesieHUI0. 3aaud, NPUBOIAIINE K
HOPMAJIbBHOMY pacnpeeseHUIO. OyHKIUA MJIOTHOCTH BEPOSITHOCTH
MIOKA3aTeILHOTO pacipeaeneHus, QyHKIUs MIIOTHOCTH BEPOSTHOCTH HOPMAITLHOTO
pacupeaeneHus. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEICIICHUS.

[TocnenoBarenbHOCT  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauw,
NpUBOASIIME K pactipenenenuto [lyaccona.

KoBapuanust nByx ciywyailHbiX BenuuuH. Koadduuuent nuHeiHOU
koppensitiui.  CoBMECTHbIE  HAOMIOACHUS  JIBYX  BEIWYWH. BBIOOpOUHBIN
kod(ppunmeHT xoppensanuu. Paznmuune MexAy JTUHEHWHOW CBS3BI0O M MPHUYMHHO-
CJIEACTBEHHOMU CBA3bI0. JIMHEWHAs perpeccus, METOI HAMMEHBIIINX KBAJAPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMK 00YUYaOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTeMaTHYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpaXkAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY 1 Ha3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoaa, COPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH M JIeATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aa4, PEUIeHUH, pacCy AeHUI, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM aCIEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUA B
MHTEpEcax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBbIO (3I0pPOBOE TUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3HUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpEC K
pasiuuHbIM  cepaM  NPodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeld mpodeccur U peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIASHUS
COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSHUE MPUPOJTHON M COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUCHTAITUS
HAa TPUMEHEHHE MaTEMaTHMYECKUX 3HAHWN IS pelieHus 3agad B 00JacTu
OKpY>Xarollel cpenbl, IUIAHUPOBAHUE TMOCTYNKOB U OIICHKH HUX BO3MOXHBIX
MOCJIEICTBUH JIJISL OKPYKAIOIIEH CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOW HayKHh Kak c]epbl 4elOBEUECKON IesATeNbHOCTHU, 3TarloB €€
pa3BUTUS M 3HAYMMOCTH [IJI1 Pa3BUTUS LMUBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:

BBIABJISAITH U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OTIpeJIeIICHNS TIOHATHI, YCTAHABIMBAThH CYIECTBCHHBIN MPU3HAK KIIAcCU(DHUKAINH,
OCHOBaHUS JJIs1 000OIIECHHS U CPAaBHEHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (aKkTaxX, JaHHBIX, HAOIIOJCHUSAX W YTBEP)KJICHHAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(TpsiMbl€ ¥ OT MPOTUBHOTO), BRICTPauBaTh apryMEHTAIINIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BHIBO/IBI;

BbIOMpATh crmocod pelmeHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  YU4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarTe/bCKHe TeiiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dopMymupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpPOBaTh O00OOIIEHUS W BBIBOJABI MO PE3yjbTaTaMm
MPOBENEHHOTO  HAOMIONECHMS, WCCIICOBAHUS, OIICHUBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIlecCa, a TaKXKE BBIIBUTATH
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH JEOUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CHUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATh WH(DOPMAIIUIO PA3NHYHBIX BUIOB W
dbopM mpeaCcTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, MPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATH TpaPUIeCKH;

OIICHMBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKATHBHbBIE YHHBepPcaJbHbIe YueOHbIEe 1eiiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
HEISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMCHTHPOBATH IMOJYyYCHHBIN pe3yJIbTarT;

B XOJIc OOCYXXJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEeMOM TEMBI,
npoOIeMBl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJICH, HAIICJCHHBIC Ha TIOWCK
pEIIeHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(bopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHMS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELIEHUS 33/a4H, BIOMPATh COCO0 PELIEHUS C
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEHIEHUH C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BJaJeTh  HABbIKAMU  MO3HABaTEJIbHON  pedrexkcun Kak  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI M MBICIMTENIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJIS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHUS WIIM HEIOCTHIKEHUS! PE3YNIbTATOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

IIOHMMAaTh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIAHONW U WHAWBUIYAJIBHON
paboThl MpHU pEeHIeHUH YYEOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOM
JESITebHOCTH, TUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThI, pacHpenensTh
BUIBI pabOT, JOTOBApUBATHCS, OOCYX AAaTh MPOIECC W Pe3yJbTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (0OCykaAeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbl» M HHBIE), BBIIOJHIATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMH 4WIEHAMH KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHSL.

HPEJMETHBIE PE3YJIBTATBI

K koHnity 10 kiaacca oOyvaromuics HayYuTCs:

CBOOOJTHO OTEpUPOBATH MOHATUAMH: Tpad, TuIocKuii Tpad, CBsA3HBIA Tpad,
nyTh B rpade, enb, UK, JEpeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATHUSIMH: CIIy4YailHbI SKCHEPUMEHT (OIBIT),
CllyyailHOe COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOE COOBITHE (3JEMEHTApHBIA UCXO.)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PAaBHOBO3MOHBIMH JJIEMEHTAPHBIMU COOBITUSMHU;HAXOUTh U (OPMYIUPOBATH
COOBITHSI:  TepecedueHue, OObEIUHEHHE  JIaHHBIX  COOBITUH,  COOBITHE,
IPOTUBOIIOJIOAKHOE JAHHOMY, UCIOJIb30BaTh AUArpaMMbl Diljiepa, KOOPIAUHATHYIO
OpSIMYIO JUJISl PELIeHUs 3aJ]1ad, MOIb30BaThCs (POPMYIION CIOKEHHSI BEPOSATHOCTEN
JUTSI BEPOSTHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITHH;



ONEpUPOBATH  TOHSITUAMMU: YCJIOBHAsl  BEPOSITHOCTD, YMHOKEHUE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUN C TIOMOINBIO TpaBUJIa YMHOXKEHHUS, JepeBa
CIIy4allHOTO OTIBITA, HWCIIOJIH30BaTh (HOPMYITy TOJHOW BEpOSITHOCTH, (Bopmyiry
Baiteca mpu pemiennn 3a1a4, onpeaensaTh HE3aBUCUMOCTh COOBITHI TIO hopMyJIe U
10 OpraHU3aluU CIyYailHOTO SKCIEPUMEHTA;

NPUMEHSITh M3y4YCHHbIE KOMOMHATOpHBIC (HOPMYJIBI JJISI TEPEUUCTICHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTapHBIX COOBITUM CIy4allHOTO OMbBITA, PEIICHUS
3a/1a4 MO TEOPUU BEPOSITHOCTEN;CBOOOHO OMEPUPOBATH MOHATHSIMU: OMHAPHBIN
CIy4YallHbId ONBIT (MCHBITAHUE), YCIIEX W HEyJaya, HE3aBHCUMBIE HCIbITAHUSA,
cepusl UCIBITAaHUI, HAXOIUTh BEPOSITHOCTH COOBITHI: B CEpUM HMCHBITAHUMA 10
MIEPBOr0 ycClexa, B CEPUM HCIbITaHUN bepHymM, B ONBITE, CBSI3aHHOM CO
CIIy4ailHbIM BRIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OTEPUPOBATH MOHITHSAMU: ClIydaiiHas BEJIMYWHA, PacTpe/eicHUe
BEPOSITHOCTEH, JaMarpamMma pacrpesiesieHusi, OuHapHas clydaiflHas BeJIMYWHA,
reoMeTpruyYecKoe, OMHOMUANILHOE PACTIPE/ICIICHHUE;

ONEPUPOBATh TOHATHUSIMH: COBMECTHOE PACIpPECICHUE ABYX CIIyYalHBIX
BEJTUYMH, UCIIOJIH30BaTh TAOJIHIYy COBMECTHOTO PACTIPEIEICHUS IBYX CITy4alHBIX
BEJIMYUH JUISl BBIACICHHUS PACIpEICIICHUSI KaXJO0M BEJIIMYMHBI, OIPEACIICHUS
HE3aBUCUMOCTH  CIIy4alHBIX  BEJIMYMUH;CBOOOAHO  ONEPUPOBATH  IMOHSTHEM
MaTeMaTU4YECKOr0 OKUAaHUs CIIydyalHOW BETUYUHBI (pacrpeieieHus), MPUMEHSITh
CBOMCTBA MATEMAaTHYECKOTO OXWUJAHUSA TNPU PEIICHUU 3aJ1a4, BBIYUCIATH
MaTEMaTUYECKOE OKUJaHNE OMHOMHAIIBHOTO U TEOMETPUIECKOTO pacpeIeICHUN;

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: JIUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOW BEJIMYMUHBI, IIPUMEHATh CBOWCTBA IUCIEPCHUU CIIyYaWHOM BEJIMYMHBI
(pactipeneneHus) MpU PEIICHUM 3a]ay, BBIYUCIATH JUCIEPCUI0 W CTaHJIapTHOE
OTKJIOHEHUE T€OMETPUUYECKOr0 U OMHOMHUAIBHOTO pacipeaeiCHUM.

K xonny 11 kaacca oOyyaromuiicss HAy4UTCS:

BBIYHCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU IO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU TE€HEPabHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLIEHUBAaTh BEPOATHOCTH COOBITHH M MPOBEPATH MPOCTEUIIINE
CTaTUCTUYECKUE TUMOTESBI, MOJIb3YSACh U3YUYCHHBIMU PACIIPECICHUAMMU;

IIPUBOJUTH  NPUMEPBl  3aJay, MNPUBOASAIIMX K  IOKa3aTEIbHOMY
pacmpeneneHuo, 3ajaad, MNPUBOJAIIMX K HOPMAJIBHOMY  paclpelelCHHUIO.
OnepupoBaTh MOHIATUSMH: (YHKIHUS TJIOTHOCTH BEPOSITHOCTH ITOKa3aTEIbLHOIO
pacrpeneneHus, GyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAILHOTO pacrpeiesieHus,
(GYHKIUS MTTOTHOCTH M CBOMCTBA HOPMAJIBHOTO PacIpeIeTIeHNUS;

ompenensaTh  KOdQOUIMEHT  JTUHEWHOW  KOPpEeslMd,  BBIOOPOUYHBIN
KOA(PPUIIUEHT KOPPEISALIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne HaumenoBanue pa3uesios
/| ¥ TeM NPOrpamMMbl

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

1 DJeMeHTHI Teopuu Tpados

CnyualiHbI€ OTIBITHI,
2 CIIy4aifHbIE COOBITUS U
BEPOSTHOCTH COOBITHIA

Onepanuu Haj
MHOXECTBAMU U
coObITusaMu. ClioKeHHE U

VYcnoBHas BEPOSATHOCTD.
He3asucumeble coOBITHS

YMHOKEHHUE BEPOATHOCTEN.

OneMEeHTHI
KOMOWHATOPUKH

Cepuu nocie0BaTEIbHBIX
ucnbpiTanuil. lcnipITanust

5 bepnynnu. Ciyuaiinblii
BbIOOD 13 KOHEYHOU
COBOKYITHOCTH

CryyvaiiHble BETMYUHBI U

pacnpeneneHus

14

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KonTtpoJsbHble
padoTsbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undposBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

3aK0H OOJBIIMX YUCET

DJIEMEHTHI
MaTeMaTUUYECKOM
CTAaTUCTUKHU

HenpepsiBHbIE
CIIy4aifHbIe BETUYUHBI
(pacnpenenenus),
MoKa3aTeabHOe U
HOpMaJIbHOE
pacrnpeneneHus

Pacnpenenenue
Ilyaccona

CB3b MEXITY
CIIy4yalHbIMU
BEJIMYMHAMU

O000meHue 1

cUCTEMaTU3alus 3HaHUH

11

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




INHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Kosnn4yecTBo yacos
Ne Hara DJIeKTPOHHbBIe N (ppoBbIE
Tema ypoxka Konrpoiabusie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIEC pecypchl
padoThI padoThI

I'pad, cBsa3ubIN Tpad,
IpeJCTaBIeHNE 3a7a4uH C
HOMOIIIBIO Tpada

https://m.edsoo.rt/DNVFQSSRQ

CreneHb (BaJIGHTHOCTB)

BepiuuHsbl. [1yTh B rpade.

Ilenu 1 MUKIIBL

https://m.edsoo.ru/UXI4HCLA1

I'padwr Ha IIOCKOCTH.
HepeBo ciyyaiiHOTrO
JKCIIEPUMEHTA

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

Cry4aitabie
9KCIIEPUMEHTBHI (OIBITHI)
U CITy4alHbIC COOBITHS.
DneMeHTapHbIe COOBITHS
(ucxompr)

https://m.edsoo.ru/JIIN2M7PO

BepositHoCcTh
CITy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU
COOBITHSIMHU

https://m.eds00.1u/8S3CEYCML

BepostHocTh

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

CITy4aifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOXHBIMU
3JIeMEeHTapHBIMU
COOBITUSAMHU

[Tepeceuenue,
00BbeIMHEHNE MHOXKECTB
1 COOBITHA,

7 https://m.edso00.ru/183Y3NKOQ
MIPOTUBOMOJIOKHbBIE
coObITHs. Popmyna
CJI0’KE€HHUSI BEPOATHOCTEN
VYcnoBHasi BEpOSTHOCTb.
YMHOXeHUe
8 MHHOIREHH . https://m.edsoo.ru/W5ZFDS3AA
BeposATHOCTEN. Dopmyia
YCJIIOBHOW BEPOSTHOCTH
VYcnoBHas BEpOSTHOCTb.
YMHOXeHUe
9 MHOIKEHH . https://m.edsoo.ru/ORLGTZ9K7
BeposATHOCTEN. Dopmyia
YCJIIOBHOW BEPOSITHOCTH
@ .
10 OpMYyIa TOTHOM https://m.edsoo.ru/UNX09CSLX
BEPOSITHOCTH
®opmyna baiieca.
11 https://m.edsoo0.ru/NYFOVI6R6
He3zaBucumblie coObITHs
KombunaropHoe
aBUJIO 0’KECHHSI.
12 TIPABHIIO yMHONEHHA https://m.edsoo.rt/BVVFQUKKS

ITepecTtanoBku u
(hakTopuan



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

Yuciio coueTaHmii.

13 https://m.edsoo.ru/Y 15CS8R20
Tpeyronpuuk Ilackans

14 Popwiyna buroma https://m.edsoo.ru/ABSANVGJH
Herorona
KonTponbHas pabota
Nel: "T'padsr,

15 BEPOSITHOCTH, https://m.edsoo.ru/Q3DKAYADF
MHOKECTBA,
KoMmOuHaTtopuka"
bunapusiii ciydalHbIN
OMBIT (UCIIBITAHUE),
ycrex 1 HeyJaya.

16 Hesaucimre https://m.edsoo.ru/IY4T46JQ6
ucnsiTanus. Cepust
HE3aBUCUMBIX
UCIIBITaHUH 10 IEPBOTO
ycrnexa
Cepust HE3aBUCUMBIX

17 HUCTIBITAHUH JI0 IEPBOTO https://m.edsoo.ru/Q1KT2Y 91U
ycrnexa

18 Cepis HeSil BHCHMBIX https://m.edsoo.ru/HIWIZ7FD8
ucnbITaHui bepHymum

19 CquaHHf’ 1ii BHIOOp 13 https://m.edsoo.ru/VCL7PSUOX
KOHEYHOM COBOKYITHOCTHU
[IpakTuueckas pabora c

20 HCIIOIb30BAHUEM https://m.edsoo.ru/NE6IMIZIO
AJIEKTPOHHBIX TAOIHUI]

21 CrnyyaiiHas BeTU4MHA. https://m.edsoo.ru/SMFB4W 1JM



https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
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

Pacnpenenenue
BEPOSATHOCTEM.
Juarpamma
pacnpeneneHus

22

Omneparuu Haf
CIIy4YailHBIMU
BenuuuHamu. [Tpumepst
pacrpeeneHui.
bunapnas ciryyainas
BEJIMYMHA

https://m.eds00.rui/C6TDDUNJS

23

I'eomerpuueckoe
pacrpeeneHue.
bunommuansHOE
pacrpezeiieHue

https://m.edsoo.ru/JTT2F54GL

24

MaremMaTnueckoe
0’KHMJIaHUE CITy4YalHOU
BeanuuHbl. COBMECTHOE
pacrpezesieHue IByX
CIIy4alHBIX BEJIMYUH

https://m.edsoo0.ru/77276Y7KB

25

HezaBucumnie
CIIy4yaliHbI€ BEJIUYHHBI.
CsoiicTBa
MaTEeMaTHIECKOrO
OXKHJTaHUS.
MaremMaTuaeckoe
OKHMJIaHUE OMHAPHOU
CIIy4ailHON BEJTMYMHBI

https://m.edsoo.ru/N9D71J9PM

26

MaremaTtnueckoe
OXKUIAHUE

https://m.edso0.1u/C6HWOBTQQ



https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ

TEOMETPUUECKOTO U
OMHOMHUAIBHOTO
pacnpeneneHui

27

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucniepcust OMHAPHOMA
CIIy4ailHON BEJINYMHBI.
CaoiicTBa Aucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremaTtuueckoe
OXXHUJIaHHE
HpOI/ISBeI[eHI/Iﬂ nu
JIACTIEPCHUST CYMMBI
HE3aBUCHMBIX
CIIyYallHBIX BEJIUYUH

https://m.edsoo.ru/K52203JU2

30

Hucnepcus
OMHOMHAIBHOTO
pacnpeeseHusl.
[IpakTrueckas padoTa ¢
HCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/BOWSYV6LT

31

Hucnepcus u
CTaH/apTHOE
OTKJIOHEHHE
reOMETPUYECKOr0
pacnpeneieHusl. .
[IpakTuyeckas pabora ¢
UCTIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHIT

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



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

32

O000meHNe 1
cUCTEMaTu3allis 3HaHuH

https://m.edsoo.ru/K2Y9U56JG

33

KonTtponsHas padora
No2: "UcnibiTanus
bepnymnmu. Cinyuaiinbie
BEJIMYUHBI U
pacnpeneneHus"

https://m.edsoo.ru/EZTQ5A060

34

O060061IEHE U
CUCTeMaTHU3alus 3HaHUU

https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
U3YYeHUS

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIC PeCypChl

HepasenctBo UeoOrImiena.
Teopema YeoOnimena. Teopema
Bbepuymnu. 3akon GonbImx
yucen

https://m.edsoo.ru/E25IPS7YZ

HepasenctBo YUeoOrnIiena.
Teopema YeoOsimena. Teopema
bepuynnu. 3akon GonbImx
yucen

https://m.eds00.1u/84DPQYS5US

HepasenctBo YUeoOrnIena.
Teopema YeoObimeBa. Teopema
Bbepuymnu. 3akon Gonpmx
yucen

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

Br16opounsIii MeTOT
HUCCIEOBaHUN

https://m.edsoo.ru/T3HDIU6RS

[IpakTuyeckas padora c
HCII0JIb30BAHUEM
AJICKTPOHHBIX TAOJIHUII

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

I'enepasibHast COBOKYIIHOCTD U
cirydaifHast BEIOOpKa.
3HAKOMCTBO C BHIOOPOYHBIMU
xapakTepuctukamu. OmeHka
CPEIHETO U IUCIIEPCUU
reHepabHOW COBOKYITHOCTH C

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



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

TTOMOTIIHIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepasibHast COBOKYITHOCTD U
cily4aifHas BEIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHETO U TUCIIEPCUH
reHepalbHONW COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTUK

https://m.edsoo.ru/UFSSLUWZX

O1ieHUBaHUE BEPOATHOCTEM
COOBITHH TIO BBIOOPKE

https://m.edsoo.ru/ZP168PTHI

CratucThuecKkas TUIoTesa.
IIpoBepka npocTenmumx
TUIOTE3 C IIOMOIILIO CBOVICTB
U3YYEHHBIX pacrpeaeneHuit

https://m.edsoo.ru/AN2N5VIR 1

10

CraTucTU4ecKas TMIIoTe3a.
IIpoBepka npocTenmmx
TUIIOTE3 C IIOMOIILIO CBOVICTB
U3YYEHHBIX pacrpeaeneHuit

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

11

[IpakTuueckas pabora c
HCIIOIB30BaHHEM
AJICKTPOHHBIX TAOJIHUIIL

https://m.edsoo.ru/ASKODEFOW

12

[TIpumepsl HEMPEPHIBHBIX
CIIyYalHBIX BEJIUYMH.
DyHKIUS TTOTHOCTH
BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpenieneHue.

https://m.edsoo.ru/TBYPVVI6N



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

[Ipumeps! 3a1a4, NPUBOASILIUX
K ITI0Ka3aTeJIbHOMY U K
HOpPMaJIbBHOMY
pacnpeneneHusm

DyHKIUS ITTIOTHOCTH

14 BEPOATHOCTH MOKA3aTEIHLHOIO https://m.edsoo.ru/0TSVANSGH
pacnpeneneHus
@yHKIHA INIOTHOCTH

15 BEPOSITHOCTH HOPMAJIBHOTO https://m.edsoo.ru/3BEDF3PKL
pacnpeneneHus
ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX

16 cooprTuid. [Ipumep 3agaun, https://m.edsoo.ru/D45HUB3GM
MPUBOJISIIEH K
pacnpenenenuto [lyaccona
[IpakTuyeckas pabora ¢

17 HCIIOB30BAHUEM https://m.edsoo0.r/6 XKX4ZT1F
AJICKTPOHHBIX TAOJIUII
KoBapuanus aByx cimyyalHbIX

18 BenmunH. Koaddumment https://m.edsoo.ru/CLXUTCA37
KOpPEJISIIIIT

19 (COBMECTHEIE HAOMOACHH https://m.edsoo.rt/HROCOPOZ9
JIBYX BEJIMYUH

20 BribopourIit kosppuumeHT https://m.edsoo.ru/SL.2HPVEAB
KOppeJsLUU
Paznuune mexy TMHEMHON

21 CBSI3bI0 U MPUYMHHO- https://m.edsoo.ru/DQ77BBBIP

CHCHCTBCHHOﬁ CBA3bBIO



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

22 JIuneitnas perpeccus https://m.edsoo.ru/F2NT3RIIG
[IpaxTuyeckas pabora c

23 HCIIOJIb30BAaHUEM https://m.edsoo.ru/I9LGE6B45
AIIEKTPOHHBIX TAOJIHII
[IpencraBnenue gaHHBIX C
MTOMOIIBIO TAOIUIL 1

24 o t https://m.edsoo.rt/THOWUMG6V3
JIarpaMm, onucaTteabHas
CTAaTUCTUKA
OnbIThI ¢ paBHOBO3MOXHBIMHU

25 p https://m.edsoo0.rw/XLU9TSDVR
9JIEMEHTAPHBIMU COOBITUSIMH
Brruncienue BeposaTHOCTEM

26 COOBITUH C TIPUMECHECHUEM https://m.edsoo.ru/66 IMIIPXR
hopmyn
Brruncienue BeposaTHOCTEM
COOBITUH C IPUMEHEHUEM

27 rpauIeCcKUX METOJIOB: https://m.edsoo.ru/2WSLLMRF6
KOOpAMHATHAs mpsmMas,
JIEPEBO, IMarpaMMma Jisepa
CiyyaiiHble BEJIMYUHBI 1

28 https://m.edsoo0.ru/CVIY1CQSA
pacnpezeneHus
Marematuueckoe 0XuaaHue

29 N A https://m.eds00.ru/FQJOJIKXY
CITy4aifHOM BEJTMYHHBI
Marematuueckoe 0XHJIaHKe

30 . . A https://m.edsoo.ru/2Y XDFL4PS
CITy4yallHOUN BEIUYHHBI
KonTponsHas padora:

31 | P P ; https://m.edsoo.ru/WS1ILA3US

BeposiTHOCTB M cTaTHCTHKA

Brruncienue BeposaTHOCTEM

32 https://m.edsoo.ru/MFOY8KOZ7

COOBITHIA C IPUMEHEHUEM



https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
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

dhopmyn u rpadugeckux
METOJIOB

33

Brruncienue BeposTHOCTEN
COOBITH C TIPUMEHEHUEM
dhopmyn u rpadugeckux
METOJI0B

https://m.edsoo.ru/YISRD8ASM

34

CrnydaiiHble BETUYUHBI U
pacrpeeneHus.
MaremaTtnueckoe oXxugaHue
CIIy4ailHON BETMYMHBI

https://m.edsoo.ruw/SNAA4YTRK

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

34



https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi
pe3yJibTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YurtaTh U CTPOUTH TAOIUILIBI U IUATPAMMBI
62 OnepupoBaThb  NOHATHUAMU:  CpeqHee  apudmeTuyeckoe,  MeauaHa,
’ HauOobIlIee, HAMMEHbIIIEe 3HAaUeHHE, pa3MaX MacCHBa YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIy4YallHbINA SKCIIEPUMEHT (OIBIT) U Ciy4ailHoe
CcOOBITHE, DJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIM HCXOJ) CIy4aiHOTO
6.3 OMbITa; HAXOAUTh BEPOATHOCTH B ONBITAaX C PaBHOBO3MOXHBIMU
CIIy4alHBIMU COOBITUAMHU, HAXOAUTh U CPAaBHUBATH BEPOATHOCTH COOBITHI B
W3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u ¢opMmyaupoBath COOBITHS: TIepecedeHue U OObEeIUHCHUE
6.4 JTaHHBIX COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE TAHHOMY COOBITHIO;
’ MOJIb30BaThCS qUarpamMmmamu Jisepa u GopMyioi CIoKEeHHs BEpOSTHOCTEN
IIPY PELLIECHUN 3a]a4
OnepupoBaTh NOHIATUSIMU: YCIOBHAs! BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOAWTh BEPOSTHOCTU C IMOMOUIbIO IMpaBWJIa YMHOXEHHUS, C MOMOUIbIO
JiepeBa CIy4yaifHOro ombITa
6.6 [IpumeHsaT KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUH 3aa4
OnepupoBaTh MOHATUSAMU: UCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIIeX U Heylauya; HaXOAWThb BEPOSTHOCTU COOBITHI B Cepuu
' HE3aBUCHMBIX HCIIBITAHUH JI0 IEPBOr0 YCIeXa, HAaXOJUTh BEPOSTHOCTU
coObITHI B cepuu ucnbiTaHuil bepHysm
6.8 OnepupoBaTb  NOHATUAMU:  ClIydailHas  BEJIWYMHA, PACIPEIEIICHUE
' BEPOATHOCTEN, AMarpaMma pacripeesIeHus
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBaHmsi
pe3yJibTaTa
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaThH BEPOSTHOCTH 3HAYEHUI CIIy4aitHON BEJIUYMHBIIO

pacupeCaCJICHUIO WJIN C IOMOIIBIO AUarpamMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXUJAHUS, TPHUBOJUTH
IpUMEpHl TOTO, KaK MPUMEHSETCS MaTeMaTU4YeCKOe OKHUIaHUe ClIydailHON

32 BEJIMYMHBI, HAxXOOUTb MaTeMaTHYECKOE OXUIAHME 10  JaHHOMY
pacnpeneseHuI0

5.3 HNmets nmpencTaBieHne o 3aK0HE OOJBITUX YHCET

54 Hmets npeacraBieHre 0 HOPMaabHOM PACIPEAEICHUN




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMblii 3J1€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne qaHHBIX ¢ MOMOIIBIO TabmuI U auarpamm. Cpeanee apudmernaeckoe,
MeauaHa, HauOoJiblliee W HauMEHbIIee 3HAYCHHMs, pa3Max, AUCTIEPCHs] U CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyuyaliHbIe SKCTIEPUMEHTBI (OTIBITBI) U CITyYalHBIC COOBITUSI. DIIEMEHTAPHBIC COOBITHUS
(ucxomsl). BeposTHOCTH ciiydailHOrO COOBITHS. BIM30CTH 4YaCTOTHIM BEPOATHOCTH
coOpITuil. CiyyallHbIE ONBITHI C PAaBHOBO3MOXXHBIMH DSJIEMEHTAPHBIMH COOBITHUSMH.
BepostHOCTH COOBITHI B OTIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

6.3

Onepanuu  Haag COOBITHSIMH: TepeceueHue, OOBEIUHEHHE, MPOTHUBOIOIOKHBIC
coObITus. narpammsl Ditnepa. opmyia ciokeHus: BEposSATHOCTEN

6.4

VYcinoBHass  BEpOSATHOCTb.  YMHOXXEHHME  BEPOSATHOCTEH. JlepeBo  ciaydallHOTO
sKcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMble cOOBITHS

6.5

KoMmOunaroprnoe mnpaBmio ymHOXkeHus. IlepectanoBku wu dakropuan. Yucio
couerannii. TpeyronpHuk [Tackams. opmyna 6mHOMa HeroToHA

6.6

bunapHblil ciy4aiiHbIl ONBIT (MCHBITAaHUE), ycnex M Heyaada. HesaBucumbie
ucneiTanus. Cepus HE3aBUCHMBIX HCHbITaHUMI 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymimn

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenue BepositHocTed. J[marpamma pacripeiesieHus.
[Ipumeps! pacripeesieHnii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KUIACC

Kox

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEJIMYMH: MaTE€MaTHYECKOE OXKHMIAHUE,
JUCIIEpCUsl U CTaHJAPTHOE OTKJIOHEHuE. [Ipumepsl mpuMeHEeHUs MaTeMaTH4ecKOro
O’KMJaHMs, B TOM 4YKCIIE B 3aJayaX M3 IIOBCEJHEBHOM >XU3HHU. MaremaTH4eckoe
OKu/laHue OMHApHOHM CilydallHOW BEeNMYMHBL. MaTeMaTH4ecKOoe OXKUJaHUE CYMMBI
CIIy4YalHBIX BEIUYMH. MaTeMaTH4eCKOEe 0KUIAHUE U JUCIIEPCUS TEOMETPUYECKOIO U
OMHOMUAJIBHOTO pacIpeieIeHUH

52

3akoH OONBIIMX YHCENT M €ro poiib B Hayke, Mpupoae u oduiecTBe. BrIOOpOUHBIiA
METOJI UCCIETOBAHUN

53

HpI/IMepH HCIIPCPBIBHBIX CﬂyqaﬁHBIX BCIINYHH. ITousarue 0 IINIOTHOCTHU




pacnpezenenus. 3aaayuu, NPUBOJIALINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAaJIbHOM paclpeeIeHUN




MPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATaAM OCBOEHMUSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JOKa3aTeNIbCTB, AJITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (OpPMYJIMpPOBATH W OINEPHUPOBATH TOHATHSIMH: OIpEACICHHE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, TPHU3HAK, 0KA3aTeIbCTBO,
PaBHOCWIbHBIC (OPMYITHPOBKH; MPUMEHATh UX; YMEHHUE (HOPMYITHUPOBATH
00paTHOE M TPOTHUBOMOJIOKHOE YTBEP)KICHHE, NPHUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
IMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHHA IPpHU PCIICHUN 3aa4d, OLICHUBATb
1 JIOTHYECKYH)  TMPAaBHIBHOCTh  PACCYXJICHUWH, yMEHHE OIEepPHpPOBATH
IOHATHUAMU: MHOKCECTBO, IMOAMHOKXCECTBO, OII€pallMM HaJd MHOXKCCTBAMMU;
YMEHHE UCIOJIb30BaTh  TCOPETUKO-MHOKECTBCHHBIM  ammapar — JJis
OIMUCaHUs PCaJIbHBIX MPOLECCOB U SIBJICHUU U Ipu pCUICHUU 3aaa4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE ONEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
U OIMHUCHIBATh Tpadbl Pa3IMYHBIMH CITOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pelieHuu 3a1a4y

YMeHrne onepupoBaTh MOHATHSAMH: HATypajbHOE YHCJIO, ILEI0e YHCIIO,
CTEMEHb C IeJIbIM MOKa3aTesieM, KOPEeHb HATypaIbHON CTEIEHH, CTEMEeHb C
pallMOHAJIBHBIM I10KA3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTecJIEM,
agorapuM dYHClIA, CHHYC, KOCHHYC M TaHICHC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 1O MOIYJI0, PAUOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJbHBIX, IEJbIX, PAIlMOHAIBHBIX, JICHCTBUTEIBHBIX
2 YHUCeN; YMEHUE UCTIOIb30BATh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 001N
JeTUTeNIb W HaWMeEHbIee oOIlnee KpaTHoe, aaroputM EBkiuma mpu
peliCcHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIUOHHBIMH CUCTCMaMU
CUHUCIICHUS; YMCHHE BBIMIOIHATH BHIYMCIICHUE 3HAYCHUIN U ITPeoOpa3oBaHus
BBIPOKEHUIH CO CTEMeHsSMU W Jjorapudmamu, mpeodOpa3oBaHus IPOOHO-
pallMOHAIBHBIX  BBIPAKCHHI; YMEHHE  ONCPHUPOBATH  TOHSITHUSMHU:

IOCICA0BATCIIBHOCTD, apI/Iq)MeTI/I‘-IeCKaSI nmporpeccusda, TreoMCTprUICCKas




mporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKasi MPOTPECCHs;
YMEHHME 3aJaBaTh IOCJIEAOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJb M apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOAUTE apu(PMETHUECKHE NEeUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MIPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YMCEIl; ONEPUPOBATh
MOHATUSAMH:  MaTpuna 2X2 wu  3%3, onpenenuTenb  MaTpHULbL,

FCOMeTqueCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe ONnepUpoBaTh IMOHATUAMU: paLMOHAIbHBIC, HPPAaLMOHAJIbHBIC,
MOKa3aTebHblE, CTENEHHBIE, JIOTapupMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHUE, YypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMAa YPABHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHHH, HEPABEHCTB W CHUCTEM; YMEHHME pelaTb YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO pPaA3JIMYHBIX IPUEMOB; pEIIATH
YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C IIApAMETPOM; IPUMEHSTh
YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pazIU4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHne omnepupoBaTh TOHATHSAMH: (DyHKIUS, YETHOCTh (DYHKIHH,
NEPUOUYHOCT (DYHKIUHM, OTrPaHMYEHHOCTb (PYHKLIUH, MOHOTOHHOCTbH
GyHKIHH, SKCTpeMyM (QYHKIWH, HaHOOJbIIEE W HAaUMEHbIIEEe 3HAUYCHUS
(GYHKIMK Ha TPOMEXYTKE, HeNpepblBHAS (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUUECKUN U
¢u3nyeckuif CMBICA MPOU3BOJHOM, TNEepBOOOpa3Has, ONpeaeEHHbIN
WHTETpaj; YMEHHE HaxXOIUTh aCUMNOTOTHl Tpaduka (yHKIHH; YMEHHE
BBIUHUCIIATh  NPOU3BOAHBIE  CYMMBI, IIPOM3BEIEHUS, YaCTHOIO U
KOMIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMH; YMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTApHbIX (QYHKLUH;
YMEHHE MHCIIONb30BaTh IPOU3BOJAHYIO JJI HUCCIEIOBaHUS (PYHKIMM,
HaxXo/JWTh HauOoJbIIME M HAUMEHbIIME 3HAa4eHUs (YHKUUI; CTPOUTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIN3a; NPHUMEHATH IPOM3BOAHYIO NIl HAxXOXKACHHUS HAWIy4dIIEro
peuieHuss B MNPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKUX H

(bU3MYEeCKUX 3a/1avax; HaXOAUTh TUIOMIAAN U O00BEMBI (PUTYP C IMTOMOIIBIO




HHTCrpaia, NpUuBOAWUTL HNPHUMEPbBI MATEMATUYCCKOrO MOACIIMPOBAHUA C

NoMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas (YHKLHS,
KOMIO3UIMS (QYHKIMM, nuHeWHas (QyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKUUS, CTeNneHHas (QYHKUUSA, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MOKa3aTeabHas U
norapupmuueckass (YHKIHUH; YMEHUE CTPOUTh TpapuKd H3YyUCHHBIX
GyHKIUH,  BBINONHATH  npeoOpa3oBaHust  TpaduKoB  (PyHKUHH,
UCIOJb30BaTh TPapUKH JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnr 3a7ady U3 JAPYruxX ydyeOHBIX MPEJIMETOB M 3aJady U3 PeajbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKIMH JUIsl pelieHUus ypaBHEHUH,
HEpaBEHCTB M 3ajJad C M[apaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
MIPOILIEHTHI, AOJM U YacTH, Ha JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aJla4l U3 00JIaCTU yIpaBJIE€HUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPABJONOAOOHOCTh pPE3YyJIbTaTOB;, YMEHHME MOJCINPOBATH
peanbpHbBle CUTyallud Ha S3bIKE MAaTE€MATHKH; COCTaBIIATh BBIPAXKCHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCHOJb30BAHMEM  ammapara  aiareOpsl,

HHTCPIPCTHPOBATDH l'IOJ'Iy‘-IeHHHﬁ pe3yjibTaTt

YMeHue onepupoBaTh MOHATUSAMHU: CpelHEe apu(MeTHdecKoe, MeIuaHa,
HanOoJIbIIee W HAaMMEHBIIIEEe 3HAYCHHUs, pa3Max, TUCIIEPCHS, CTAaHIApTHOE
OTKJIOHEHHE 4YMCJIOBOr0 Habopa; yMeHHE HU3BJeKaTb, MHTEPIPETUPOBATh
nH(popMalnIo, NMPEACTABIECHHYI0 B TaOIUIaX, Ha Auarpammax, rpaduxax,
OTPa)KAIOILYI0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJICHUH; MPENCTABIATh
nH(pOpMalLlMI0O € T[OMOILIBI0 TabMUIl U JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYECKUE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpadUuIecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapUuecKu UCCIE0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I5I C IIOMOIIBIO JJUarpaMM paCcCCUBaHUS U JIMHEMHOM perpeccuun

YMeHue OIICPHUPOBATL TMOHATHAMMU: CJ'Iy‘I&fIHBIfI OIIBIT H CHy‘I&ﬁHOC

cOOBITHE, BEPOSATHOCTb CIIy4aHOTO COOBITHUS; YMEHUE BBIYHUCIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TpadUyecKuX METOJIOB; NPHUMEHSThH
GopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (GopMmyily MHOIHOM
BepOSTHOCTH, (hopMyny bepHynnu, koMOuHaTOpHBIE (PaKThl U (HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpoBaTh
MOHATHSIMM:  Cy4ailHasi BEJNWYMHA, pacCHpelle]ieHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHHUE, NUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHHE
Clly4ailHOM  BeNMMYUHBL, (YHKUUU paclpeieseHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO PacIpeeeHUN; yMEHHUE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIpeAeICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMH: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBLIMX YHUCET B INPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIEpUPOBATh MOHATUSMU: COUYETAHUE, MEPECTAHOBKA, YMCJIO COYETAHUH,
YHUCIO  MNEepecTaHoBOK; OuHOM  HpIOTOHa; yMeHHME  NPUMEHATH
KOMOMHATOpHbIE (DAaKThl U PACCYKIACHMsS JJIs pelIeHUs 3ajay; OLEHUBATh
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKA, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUI yroJl, 1ByTpaHHbIN
yroi, TpEXTPaHHbIN YroJl, CKpeIMBaOIUeEcs MpsIMble, apaJUIeIbHOCTD U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IUJIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
yroia MeXAy HpsSMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM 10 IUIOCKOCTH, PACCTOSHUE MEXAY HPSIMBIMH,
paccTosiHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONb30BaTh IPU PELICHUH
3aa4 u3yueHHbIe (PAKThl U TEOPEMbI IIAHUMETPUU; YMEHHE OLIEHHWBATh
pa3Mepbl  OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEIU C IOMOIIbI0 TE€OMETPUYECKUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYpBl, 00BEM (QHTYPHI,
MHOTOTPAaHHHK, TPaBWJIbHBIA MHOTOTPaHHHMK, CEYCHHWE MHOTOTPAHHHKA,
KyO, MapajuieNenuriesl, Mpu3Ma, nupamuaa, (Gurypa ¥ TOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHYyc, map, cdepa, mmomans chepsl, IUIOMAAb
MOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
NpPSIMOYTOJIBHOTO ~ MapaUieienuiea, NHPaMUAABI, MPU3MBI, [WIHHAPA,
KOHyca, IIapa, pa3BEépPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,

mapamjiciabHble OCH HWJIXM OCHOBAHHIO, CCYCHHUC IIapa, IJIIOCKOCTb,




Kacamomasica cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI M MOBEPXHOCTHU
BpALIEHUs, UX CEUYEHHsI, B TOM YHUCIIE C IMIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOMCTBA Ir€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dbopMynHUpoBaTh ONpEeNIeHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPUUECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE TNPOBOAUTH KJIacCHPUKanuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMbIE JIOTOJHUTEIbHBIC

MOCTPOEHUS
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YMeHne onepupoBaTh TOHSATHSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
napajiesIbHbli TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue M0a00MsI, TOA00HBIE (UIYpBl; YMEHHE
pacro3HaBaTh paBHblE U IMOAO0OHBIE (UIYpbl, B TOM YHUCIE B MpPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIE30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHNH 3aJad; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
IoImaab, 00BEM) IPU PEUIeHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peaqbHOM KHU3HHM, YMEHHE BBIYMCIATH T€OMETPUYECKHE BETMUMHBI
(e, yroON, IIIOMAgh, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJBI M METONbl, B TOM YHCIE: IUIONIAJb MOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHYCa, MWIMHIPA, IUIOManb cdepsl; 00BEM Kyoa,
NPSMOYTOJIBHOTO  TTapaJUIeJICNUIeia, THPAMUIbI, TPHU3MBI, [WIAHIPA,

KOHYCa, lI1apa; yMEHHE HaXOIUTh OTHOIIEHHE 0OBbEMOB MOI00HBIX QUTYp
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VYMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CHCTEMa KOOPAWHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPIUHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa HAa 4YKCJIO, Pa3lIOKCHHE BEKTOopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ u KOOpI[PIHaTHLIfI METOL

JJIL PECIICHUS T'COMCTPHUYCCKUX 3a1a1 U 3a/la4 JpYTHUX y‘le6HLIX npeaIMCTOB
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YMeHne BbIOMpATh TMOAXOMSIINNA METOJT IJIsl pELISHUs 3a]]a4M; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B HM3yYCHHUU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pACIO3HABaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MMPUMEPHI MATEMATUUECKUX

OTKPBITUNA POCCUIICKON M MUPOBOW MaTeMaTUYECKOW HayKH




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCEel
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, TMPOIICHTHI,
. OECKOHEUYHBIC MIEPUOANUECKHE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenens c 1esbIM nokaszaresieM. CTeneHb ¢ pallMoOHaIbHBIM Noka3areneM. CBoiicTBa
. CTEINEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTudHpie U HaTypadbHbIC JOTapru(MbI
HeiicTBuTenpHble  uyncia. ApupMeTHYecKHe ONepaluud C  JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIE BHIYUCICHUS, TPaBUIIa OKPYTICHUS, TPUKUIKA U Ol[EHKa
pe3yabpTaTa BEIYMCICHUN
1.8 [IpeoOpazoBanHue BhIpaKEHUN
1.9 KommekcHsie uncia
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Llenwie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppanuonanbHbie ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOrapUPMUUECKUE YPABHEHUS
2.5 [enbie 1 IpOOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppannonanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOrapuhMUIECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsbl JTUHEMHBIX ypaBHEHUN. OnpeenuTesb MaTPUIbI
3 DyHKINUU U TpaPuKH




OyHKMs, crnocoObl 3anaHus QyHkuuu. ['padux (ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHpie 1 Heu€THBIC QyHKIMU. [leproanueckue GyHKINH
Ob6nacte ompeaeneHuss W MHOXKECTBO 3HaueHMW QyHkumu. Hynmn ¢dyskuumn.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
. MakcumMyMbl U MHUHUMYMBI (QyHKUMu. HaunGombiiee M HauMeHblee 3HAYCHHE
(GYHKLIHU HAa IPOMEKYTKE
13 CrenenHass (GyHKUMS C HaTypaJibHbIM M LEJbIM IokazatesneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaviK KOPHS 1-0i CTENEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpapUKH
3.5 [Toka3zaTenbHast u norapudmudeckas QyHKIUH, UX CBOUCTBA U rpauKu
16 Touku paspeiBa. Acumntorsl rpadukoB ¢yHknuil. CpoiicTBa  (QyHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEOBATEIbHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XXKHbBIX MPOLIEHTOB
4 Hauyana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonHas GyHkuu. [Tpon3BoiHbIE 3IEMEHTAPHBIX (GYHKLINH
[IpumeHeHne mNpoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoONbIIEr0o U HAMMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpa3nas. UnTerpan
5 MHOXeCTBa U JIOTUKA
5.1 MHOXecTBO, ornepaiuu HaJ MHOKecTBamMu. J{luarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCT 1 cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpaILlEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



