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HOACHUTEJIBHAS 3AIINCKA

VYyeOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YriIyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETo o0I1ero oopasoBaHus. YUeOHbBIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYUAIOMIMXCSA CTATUCTUUYECKOW KYJIbTYphI U
ITIOHUMAaHHMS POJIU TEOPUH BEPOSTHOCTEN KaK MATEMATUYECKOIO MHCTPYMEHTA AJIS
U3YUYEHUs CIIy4alWHBbIX COOBITHUM, BEJMYUH W TiporieccoB. [Ipu m3yueHunm Kkypca
o0Ooram@awTcss NpPeICTaBICHUsT O00yyaloIIUXCs O METOJax HCCIEI0BaHUs
U3MEHYMBOIO MHUpa, pa3BUBAETCS [MOHUMAHME 3HAYMMOCTH U  OOILIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4eOHOro Kypca HampaBi€HO Ha 3akKpervieHHue 3HaHMH,
NOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypPOBHE OCHOBHOI'O OOLIEro o0pa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUN O CIy4YalHBIX BEJIIMYMHAX U B3aHMMOCBA3SIX MEKIY
HAMHM Ha Ba)XXHBIX IPUMEpAX, CIOKETbl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABICHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUISE  ONMCAHMS ~ AHTPOMOMETPUYECKHMX W JeMorpaduyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3iMYHble POJa HU3MEPEHHUAX, IJIUTEIbHOCTH O0e30TKa3HON
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBIseTcs 0a30i IJIi OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOAO0B, HEOOXOJAUMBIX CHEIUATNCTaM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXe€ COLUAIbHBIX U ICHUXOJIOTUYECKHUX, TIOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyXxaeHrne 3akoHa OOJbIIMX Yuced — (DYHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaTn3aIno.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTUKA» HA YriayOJEHHOM YpPOBHE BBIIENIEHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB MW TEOPUU MHOMXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4Ye€OHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYypCOB.

Conepxxanvne muaNH «CioydallHbIE COOBITHSI W BEPOSITHOCTH»  CIIYKHUT
OCHOBOM Jis1 (hOpMUpOBaHUsI TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXK1Yy 3HAYCHUSIMU CIIyYalHBIX BEJIMYHUH. BakHYI0 4acTh B 3TOM COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE TEOMETPUUYECKOT0 1 OMHOMUAIBLHOTO paclpeeieHui u
3HAKOMCTBO C WX HENPEPHIBHBIMH AHAJIOTaMU — MOKAa3aTEJIbHBIM U HOPMaJIbHBIM
pacrpeneneHusIMH.



Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YalHBIMM BEIUYMHAMH U
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYyYaloUMXcsi Ha OINHCAHUHM U
M3YUYCHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpepbIBHBIX GyHKIMNA. OCHOBHOE
BHHUMAaHHE YAENSIETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacCIpeelICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMHUTEIbHOE W3Y4Y€HHUE CBS3H
MEXAY CIy4yallHbIMM BEJIMYMHAMU U ONHMCAHHE BTOM CBSI3M C MOMOILBIO
Kod(ppuULIMeHTa KOPPENSIMU W €ro BHIOOPOYHOTO aHajgora. OTHU DJIEMEHTHI
coJiep KaHus pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHsl, © BO MHOIOM OINUPAIOTCS HAa CBEACHUS U3
KypCOB anreOpbl U T€OMETPHUHU.

Emé oauH aneMeHT  coiep)kaHus, KOTOpbIA  MpeasiaraeTcss  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMOCJIEA0BATEIbHOCTh CIIyYallHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOUIMX B €UHUILY BpeMeHH. O3HAKOMIIEHHE C paclpe/ieieHHeM
BEPOATHOCTEH KOJIMYECTBA TAKUX COOBITUI HOCHUT pPa3BUBAIOIIUMN XapakTep H
ABJIETCS aKTyaJlbHBIM JJIA OYIyIIMX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANIbHOCTH, CBA3aHHBIE C OOIECTBEHHHIMU HAayKaMH, TICUXOJOTHEH U
yIPaBIICHUEM.

Ha wusydyenue yueOHOro xypca «BeposiTHocTh M cTaTucThKay Ha
yrayoJiecHHOM ypoBHe oTBoauTcs 68 vacoB: B 10 kmacce — 34 waca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubil rpad, nyTH B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepinHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCX0JbI). BeposTHOCTH ciaydatHOro coObITHS. BaM30CTh 4acTOTHI U
BEPOSITHOCTU  coObITUM.  CiydyaliHble  ONBITBI  C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyia barieca. HezaBucumbie
COOBITHUS.

bunapHbIil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakrtopuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMHU BelMUMHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM UHCIE€ TIE€OMETPUYECKOE W
OMHOMHAIIEHOE.

CoBMmecTHOE pachpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTEeMaTHUECKOE OXKHUJAHWUE CIy4alHOW BEJIWMYUHBI
(pacnpenenenus). I[lpumepbl  NTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, JnoTepes). MaremaTH4ecKoe OXHIAHWE OWHAPHOWU CITy4ailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUIJAHUE CYMMbl  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMHATTEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIWYUHBI
(pactipenenenus). Jucnepcus OnHApHOU coydaiiHON BenMUYuHBI. MaTeMaTudeckoe
OXXUJAHUE TPOM3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKIOHEHHE  OMHOMMAJIBHOTO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KJIACC

HepaBenctBo YeoOniméra. Teopema UebOnimuéBa. Teopema bepuynnu. 3akon
OonplMX  yucen.  BpIOOpouHBIM  MeTOn — ucciedoBaHui.  BeiOopouHbie



XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoOCTEHIINX TUIOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEICICHUN.

HenpepsoiBuble ciy4aiinble BenudyuHbl. Ilpumepsl. DyHKIMA IIIOTHOCTH
BEPOSATHOCTU pacupeneneHus. PaBHOMEpHOE paclpeiesieHue U €ro CBOMCTBA.
3anayu, OpUBOJAIIME K MOKA3aTEIbHOMY paclpeAesIeHuI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeeseHUIO. OYHKIUS  TUIOTHOCTH BEPOSITHOCTH
MOKA3aTeNbHOTO pacipeaeneHus, PyHKIHS MIIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajmaum,
npuBoAsue K pacnpeaeneHuto Ilyaccona.

KoBapuanuss nByx ciuydaiiHeix BenuuuH. KoadpduuueHnt nuHenHOM
koppensiuuu.  CoBMeCTHble  HAONIONEHHUS  JBYX  BEJIMYMH. BbpIOOpOYHBI
ko3 dunmenT koppensuuu. Paznuune Mexay JUHEHHOM CBSI3bI0 M MPUYHUHHO-
CJIEJICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METOl HAUMEHBIIINX KBaJIPaTOB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATUCTUKA» (YTJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  OO0IecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JIPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUSA

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoxaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTM)KEHUN HAayKW U JIESITEIbHOCTHIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOWYHUBOTO OY/IYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXJICHUH, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS NPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOC IHMTAaHHWE, COANAHCUPOBAHHBIN PEKUM 3aHATHH M
OTIbIXa, PEryJsipHasi pU3HUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYyAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HHTEpEC K
paznmuuHbIM  chepaM  TPOQPECCHOHATBLHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccnr W pPeaTn30BBIBATH COOCTBEHHBIC IKHU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUECKON HATpaBJIEHHOCTH;



7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MPaKTHKW, T[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeIbHOCTH, ATAloB ¢
Pa3BUTHA M 3HAYUMOCTH ISl Pa3BUTHUS I[UBUJIM3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJbHbIe YUeOHbIe 1eiiCTBUA

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IICHHS U CPABHEHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh cmocod pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHWs, BHIOWpaTh Hauboliee MOAXOASAIIMK ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

WCIIOJb30BaTh BOMPOCHI KaK HUCCIEJOBATEIbCKUNA HHCTPYMEHT TIO3HAHUSA,
dbopmynupoBaTh  BOMNPOCH,,  (UKCUPYIOLUIME  MPOTUBOpEYHE,  MOpodiIemy,
YCTaHaBIIUBaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO NTO3MIIMIO, MHEHUE;



MPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 0ObEKTa, SIBJIEHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKEe BbIJIBUraTh
MPEATNOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH J€(UIUTHI MHOOPMALIUM, JTAHHBIX, HECOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsI peIIeHUs 3a1a4H;

BBIOMpPATh MH(OPMALIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH HHQPOPMAIIUIO PA3JIUYHBIX BHJIOB U
dbopm npencTaBICHUS;

CTPYKTYypUpOBaTh WH(MOpPMAIINIO, MPEJACTABIATh €€ B pa3Iu4HBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATH HaJEKHOCTh uHdOpMaIIH 1o CaMOCTOSITEIILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1ecTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
IEeJAIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXXJICGHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBHI,
npoOJieMbl, pelIaeMo 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIeHUs, COIMOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajaora, oOHApY)KHBATh Pa3IMYMEe W CXOJCTBO IO3UIMN, B KOPPEKTHOU (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/laud, SKCIEPHUMEHTA, UCCIICIOBAHUSA,
MPOCKTa, CAMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO PEIIeHUs ¢
YIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW MH(MOPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAECTh



cnoco0aMu CaMONPOBEPKU, CAaMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPElIeHUs
MaTeMaTHYE€CKOM 3aa4u;

NOpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]ayH,
BHOCUTBH KOPPEKTHBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BbISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUSIM, OOBSCHATh IPUUHHBI
JOCTHXKEHUSI WJIM HEJIOCTHXKEHUS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJMBHUIYyaJIbHOU
paboThl MpW pelleHHH YYeOHbIX 3ajad, HOPUHUMATh Ielib COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHON paloThl, pachpeneisTh
BUIBl pabOT, J0OroBapuBaThbcs, OOCYKIAaTb NpPOLECC U pe3yibTaT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTsl (00CYXJeHHs, OOMEH MHEHU,
«MO3TOBbl€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTMMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: Tpad, MmiIockuii rpad, CBI3HBIA Tpad,
nyTb B rpade, Ienb, UK, JEPEBO, CTENEHb BEPIIWHBI, JIEPEBO CIY4aHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: CIyYAWHBIA JKCIEPUMEHT (OIBIT),
ClIy4yaliHOe COOBITHE, JIEMEHTAapHOE ClydaitHoe COOBITHE (DJIEMEHTApHBIN MCXO])
CIIy4ailHOTO  OMbBITA, HAXOAWTh BEPOSITHOCTH COOBITHMM B  OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaXOAUTh U (OPMYIUPOBATH COOBITHS: TIEpECeUeHnEe, 0ObETMHEHNE TaHHbBIX
COOBITHI, COOBITHE, TMPOTUBOIIOJIOKHOE JTAaHHOMY, HCIOIb30BaTh JIHATPAMMBI
Diinepa, KOOPAWHATHYIO TPSIMYIO NIl PEIIeHUs 3aj]iay, MOJIb30BaThCsA (HOPMYIIoif
CJI0KE€HHSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JBYX M TPEX CIyYalHBIX COOBITHUI;

ONEPUPOBATh  IOHATHUSMM: YCIOBHAsI  BEPOSITHOCTD, YMHOKECHUE
BEPOSITHOCTEH, HE3aBUCHMbBIC COOBITHS, JIEPEBO CIy4aHOTO DJKCIEPUMEHTA,
HaxOJIUThb BEPOSITHOCTH COOBITUH C TOMOIIBIO MpaBUlia YMHOXKEHUS, AepeBa
CIIy4aifHOTO OTbBITA, HCIIOIB30BATh (POPMYINy TONHOW BEPOSTHOCTH, (HOpMyITy
baifeca mpu pemiennn 3a1a4, onpeaessiTh HE3aBUCUMOCTh COOBITHI TT0 popmyrie u
10 OPTaHU3alUHU CIIYYalHOT O SKCIIEPUMEHTA;
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MPUMEHSITh HM3y4YCHHbIE KOMOWHATOPHBIE (QOPMYNBI ISl TEPEUUCTICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIyYalHOTO OIbITA, PEIICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMNEepUpoBaTh MOHATUSAMH: OWHApPHBIM  CIAy4YalWHBIM  OMBIT
(ucnpiTaHue), ycrnex M Heyjaya, HEe3aBUCHMbBbIC HCIBITAHUS, CEpUs HCIBITAHUH,
HaxOJIUTh BEPOSITHOCTU COOBITHI: B CEPUM UCIIBITAHWN 10 TMEPBOTrO ycrexa, B
CepuM UCTbITaHUI bepHyJuIM, B ONBITE, CBI3aHHOM CO CIy4alHBIM BBIOOpPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSMU: CiIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pachpeneneHusi, OuHapHas cllydaiiHas BeJMYHUHA,
reoMeTpuieckoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEpPUPOBATH MOHSATUSIMU: COBMECTHOE pACHpEICICHUE ABYX CIy4alHbIX
BEJIMYMH, UCIOJb30BaTh TaOJUIy COBMECTHOTO pacIpesielieHus JBYX CIy4alHBIX
BEJIMYUH JJIsl BBIJCJICHUS PACHpEEeNICHUsT KaXXJIO0M BEJIMYUHBI, OMNpPEACICHUS
HE3aBUCUMOCTH  CJIIy4alWHBIX  BEJIWYUH;CBOOOTHO  ONEPUPOBATH  IOHSATHEM
MaTEeMaTHYECKOTO OXKUJIaHUSI CITyYaiiHOW BEJIMUUHBI (pacrpeeseHus ), IPUMEHSTh
CBOWMCTBA MAaTEMAaTUYECKOIO0 OXHUJAHMUS MpPU PEUICHUM 3aJad, BBIUUCISTH
MaTEeMaTUYECKOE OKHJIaHhe OMHOMHUAILHOTO U T€OMETPUUYECKOT0 pacIlpeesIeHUI;
CBOOOJTHO OIEpPUPOBATh TMOHATUAMH: JAUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA IUCIEPCUU CIIYYaHHOW BEIWYMHBI
(pacripesiesieHus) TPU PEIIEHUU 3ajJlay, BBIYUCIATH AUCIEPCHUIO M CTaHIIapTHOE
OTKJIOHEHHE F€OMETPUYECKOTO U OMHOMHAILHOTO paclpeeeH .

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

BBIYUCTISATH BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE W OLICHUBATH
XapaKTepUCTUKH TEHEpPaJIbHOM COBOKYNMHOCTH JaHHBIX MO BBIOOPOYHBIM
xapakTepuctukaMm. OLIEHHBATh BEPOATHOCTH COOBITHI M TPOBEPATH MPOCTEUIITNE
CTaTUCTUYECKHUE TUIIOTE3bI, ITOJIB3YsICh U3YYEHHBIMU PACIIPEICICHUSIMU;

IPUBOJUTH  INPUMEPBHI  3a4ay, MPUBOIIIIMX K  IIOKA3aTEIbHOMY
pacnpeneNneHulo, 3ajad, MOPUBOASIIMX K HOPMAJIBHOMY  PacCIpEICIICHUIO.
OnepupoBaTh TOHATHAMU: (YHKIHS TUIOTHOCTH BEPOSITHOCTH IMOKA3aTEIHHOTO
pacnpeneneHusi, QyHKIHS IOTHOCTU BEPOSTHOCTH HOPMAJIBLHOTO pacmlpe/eeHus,
(GYHKIMS TUIOTHOCTM W CBOWCTBa HOPMAJBHOTO paCHpeleNICHUs;0NpenesiTh
KOd(h(PUIMEHT TUHEHHON KOPPESAIUH, BEBIOOPOUHBIH K0P HUIIUEHT KOPPEISAIIUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
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10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne n/m ?:ﬁ‘:g;g:::me PALCIOB M TEM Beero Kontpoasubie | [IpakTuyeckue Sg;gg; ll;l::;bnme

padoThI padoTsbI pecypebi

1 DneMeHTHI Teopuu TpadoB 3 Eﬁgi?ﬁ:gfoanggiu /02.4/10

) CrnydaifHple OTIBITHI, CITy4aifHbIe COOBITHS 1 3 bubnuotexa [JOK
BEPOSITHOCTH COOBITHI https://lesson.edu.ru/02.4/10
Omneparuu HaJ MHOKECTBAMH B COOBITHSIMH.

3 Cl10’)keHre U YMHOKEHUE BEPOSITHOCTE. 5 bubnuotexa [JOK
YcnoBHast BepoATHOCTh. He3aBucumeble https://lesson.edu.ru/02.4/10
COOBITHS

4 DeMeHThl KOMOWHATOPUKH 4 1 Eggg?ﬁ;;iifigﬁiu/ozéulg

S emmtmamm Bepmyar, Coyoaiatt muop s | 3 Butmiotexa LIOK
KOHEUHOH COBOKYIHOCTH https://lesson.edu.ru/02.4/10

6 Ciny4aliHble BEJIMYMHBI U pacpeaesICHUs 14 1 bubmorexa LIOK

https://lesson.edu.ru/02.4/10

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0
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11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM udposnie
Ne i/ pasi Kourpoububie | [IpakTHyeckue (1ipp )
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
1 3aKoH GoxbIHX qrce 5 https://lesson.edu.ru/02.4/11
2 DeMEHTHI MATEMATHUYECKON CTATUCTUKHU 6 bubmorexa IIOK
https://lesson.edu.ru/02.4/11
, | R oy e 4 Busorea 1101
paciipel ’ https://lesson.edu.ru/02.4/11
HOPMAJILHOE pacrpeiesiCHuUs
bu6mmoreka [IOK
4 Pacnipenenenne Iyaccona 2 https://lesson.edu.ru/02.4/11
5 CBs3b MEXIY CIIYy4alHBIMU BEIMYNHAMA 6 Bubmaorexa IIOK
Ay ¢y https://lesson.edu.ru/02.4/11
. bu6mmoreka [JOK
6 O0001IeHre U cucTeEMaTU3aLMs 3HAHUN 11 1 https://lesson.edu.ru/02.4/11
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KIIACC
KosmnuecTBo yacos Jata DJIeKTpOHHbIe HH(poBbIe
Nen/m | Tema ypoka o0pa3oBaTe/bHbIE
yp Beero Konrpoabubie | IIpakTnuyeckue W3ysenus p
padoThI padoTsl pecypchl
I'pad, cBs3HBIN Tpad, mpeacTaBIeHuE bubnmorexa LIOK

1 paw, pag, fp 1 https://lesson.edu.ru/02.4/10
3a/1auy ¢ IOMOIIBIO Tpada

) Cremnenp (BaJICHTHOCTD) BEPIITHHBL. 1 bubmuorexa [JOK
[1yts B rpade. Llenu u rukib https://lesson.edu.ru/02.4/10
I'padbr Ha mnockocTu. [epeso bubnuoreka [JOK

3 . 1
CIIy4ailHOTO 9KCIIEpUMEHTA https://lesson.edu.ru/02.4/10
CrnydaiiHble SKCIIEPUMEHTHI (OTIBITHI

4 u ciq aitHbIe co6LII)TI/I;I ( : 1 bubmorexa [TOK

i ) https://lesson.edu.ru/02.4/10
DneMeHTapHbIE COOBITHS (MCXOIbI)
BeposaTHOCTB city4aitHOTO COOBITHSI.

5 BeposTHOCTH COOBITHH B OIBITAX C 1 bubmuoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://lesson.edu.ru/02.4/10
COOBITHSIMU
BeposTHOCTB city4aitHOTO COOBITHSI.

6 BeposTHOCTH COOBITHH B OMBITAX C 1 bubnnoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://lesson.edu.ru/02.4/10
COOBITHSIMU
[lepeceuenue, oObeTuHEHIE

7 MHOJKECTB U COOBITHI, 1 bu6mmoreka [JOK
MIPOTHUBOTIONIOKHBIE COOBITHSL. https://lesson.edu.ru/02.4/10
dopmyiia CI0KEHUS BEPOSITHOCTEN
YcnoBHas BEpOATHOCTb. Y MHOXKEHUE bubnuoreka [IOK

8 s . 1
BEpOSITHOCTEN. POPMyJsia YCIOBHOM https://lesson.edu.ru/02.4/10
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BEPOSTHOCTH

VYcioBHas BEPOSITHOCTh. Y MHOXKEHHE

9 BepositHocTel. Dopmyna ycnoBHOU bubmiorexa HOK
p - PopuyTIa y https://lesson.edu.ru/02.4/10
BEPOSTHOCTH
10 dopmyna MoJTHOK BEPOSITHOCTH bubnorera [TOK
PMY. P https://lesson.edu.ru/02.4/10
11 ®opmyina baieca. HezaBucumele bubnuorexa [JOK
COOBITHSA https://lesson.edu.ru/02.4/10
KomOunaTtopHoe npasuiio
12 Ilfoile{HIIﬂle{_[e EET:I?(J)IBKI/I u bubmorexa [TOK
yM - ep https://lesson.edu.ru/02.4/10
(hakTopuan
13 Yucno couerannii. TpeyroJpHUK bubnuoreka [IOK
[Tackansa https://lesson.edu.ru/02.4/10
bu6mmoreka [IOK
14 Popwyna buroma Herotora https://lesson.edu.ru/02.4/10
Kontponsnas padora Nel: "I'pa
15 BC I?EFHI(I)I;I;HX II\)/IHO}IICCTBEL page 1 bubmnorexa [TOK
p > ’ https://lesson.edu.ru/02.4/10
KOMOHMHATOpHKA
bunapHbIii ciydaliHbIN OTIBIT
UCIIBITaHUE), yCIIeX U HeyAaya.
16 %‘163aBI/ICI/IMB)I,C};ICHI)ITaHI/I}}I]HCe us bubmiorexa LIOK
7. Lep https://lesson.edu.ru/02.4/10
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa
Cepust HE3aBUCUMBIX UCIIBITAHUN J10 bubnnoreka [JOK
17
IIEpBOI0 ycrexa https://lesson.edu.ru/02.4/10
13 Cepust HE3aBUCUMBIX MCIIBITAHUN bu6nuoreka [IOK
bepuymin https://lesson.edu.ru/02.4/10
Crydaiinblii BBIOOp M3 KOHEUHOM bubnuoreka [IOK
19
COBOKYITHOCTH https://lesson.edu.ru/02.4/10
20 [TpakTrueckas paboTa c bubnmnoreka [JOK
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WCIIOJIb30BAHUEM JJICKTPOHHBIX
TaOIHUIL

https://lesson.edu.ru/02.4/10

CrnyuaiiHasi BeJTMYHHA.

bubmmorexa [{OK

21 Pacnpenenenue BeposITHOCTEN.
el p https://lesson.edu.ru/02.4/10
Jwnarpamma pacnpeneneHus
Onepanuu Haj cay4aiHbIMU
2 BennuuHaMu. [Ipumepst bubnuorexa [JOK
pactpeneneHnii. bunapHas cirydaiiHast https://lesson.edu.ru/02.4/10
BEJIMYMHA
23 ['eomeTpuueckoe pacnpeneneHue. bubnuoreka [IOK
buHoMManeHOE pacnpeneneHue https://lesson.edu.ru/02.4/10
MaremMmatudeckoe OXKUJaHNUE
o4 ciy4aiHOU BennuruHbl. COBMECTHOE bubmuorexa [JOK
pacrpeneneHue IByX CIyqdailHbIX https://lesson.edu.ru/02.4/10
BEJINYUH
HesaBucumsle ciydaiiHble BEJIMYHHBI.
CBoiicTBa MaTEMaTUYECKOTO
25 0oXKugaHus. MaTremaTudeckoe bubmorexa [TOK
A ’ . N https://lesson.edu.ru/02.4/10
OKHJaHue OMHAPHOM ciry4yaitHOM
BEJINYMHBI
Maremarnueckoe 0KUAAHNE
26 reOMETPHUUECKOro U 6I/IIiIOMHaJILH0ro bubmorexa [IOK
P o https://lesson.edu.ru/02.4/10
pacrpeaeneHui
27 Jucnepcust U cTaHIapTHOE bubnnoreka [JOK
OTKJIOHECHUE https://lesson.edu.ru/02.4/10
73 Jucnepcust OuHapHOU ciydaiiHON bubnnoreka [JOK
BeanuuHbl. CBOMCTBA TUCHEpCUn https://lesson.edu.ru/02.4/10
MaremMaruueckoe 0XUIaHNE
A bu6mmoreka [JOK
29 MIPOU3BEICHUS U IUCTIEPCUSI CYMMBI

HC3aBHUCUMBIX CHy‘I&ﬁHBIX BCINYNH

https://lesson.edu.ru/02.4/10
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Jucrniepcusi ONHOMHAIBHOTO

30 pacupenenenus. [Ipakrnueckas 1 bubnuorexa [JOK
paboTa C HCIIOJIb30BaHUEM https://lesson.edu.ru/02.4/10
AJIEKTPOHHBIX TAOJIHIT
Jucnepcus u cTanIapTHOE
31 pacnpencncuns. . Mparcritscercas | buGorea LIOK
pactip - P https://lesson.edu.ru/02.4/10
paboTa ¢ UCTIOIH30BaAHUEM
AIIEKTPOHHBIX TAOJIHIL
O06o01enre u cucTeMaTru3arus bubmuorexa [JOK
32 . 1
3HAHUI https://lesson.edu.ru/02.4/10
K O6oTa Ne2:
33 "I/(I)::{;EI(:;EI:I?BP: H0 TJ?JII/IO CrayJaiiHbie 1 1 bubmorexa LOK
PHYJLIH. y:l https://lesson.edu.ru/02.4/10
BEJIMYUHBI M paCIpeieTICHuUs
34 OO6o01enre U cucTeMaTru3arus 1 bu6mmoreka [IOK
3HAaHUU https://lesson.edu.ru/02.4/10
OBUIEE KOJIMYECTBO YACOB I10 34 ’

I[TPOTPAMME
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11 KJIACC
KosmnuecTBo yacos Jara DJIeKTpOHHbIe U poBbIe
Ne i/ | Tema ypoka o0pa3oBaTeJIbLHbIE
yp Beero Konrpoasubie | [IpakTuyeckue W3ydenus P
padoTsI padoThbI pecypchl
HepasenctBo UeOnimesa. Teopema
1 IlegmmeBa Teopema bepu J'IJ'III)/I 3akoH 1 Bubmrorexa HOK
] p PHYILITH. https://lesson.edu.ru/02.4/11
OOJIBIINX YHUCET
HepasenctBo UeOnimesa. Teopema
2 qegHmeBa Teopema bepn J'IJ'IlI)/I 3akoH 1 Bubmaorexa IIOK
) p PHYJULH. https://lesson.edu.ru/02.4/11
OOJIBIIINX YKCEIT
HepasenctBo UeOnimesa. Teopema
3 qegHmeBa Teopema bepn J'IJ'III)/I 3akoH 1 bubmorexa LOK
) p PHYILITH. https://lesson.edu.ru/02.4/11
OOJIBIIIUX YHUCET
4 Br100pouHEbIi METO HCCIIEA0OBAHUI 1 bubmorexa LOK
p a e https://lesson.edu.ru/02.4/11
[IpakTuueckas pabora ¢ bubnuoreka [IOK
5 1
HCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHII https://lesson.edu.ru/02.4/11
I'enepanbHasi COBOKYITHOCTD U
CiTyJaifHasi BEIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH. bubmuoreka [JOK
6 1
Ol1ieHKa CpeTHero U JTUCTIEPCUH https://lesson.edu.ru/02.4/11
reHepaTbHON COBOKYIMTHOCTHU C
ITOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
I'enepanbHas COBOKYITHOCTD U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH. bu6mmoreka [JOK
7 1
OneHka cpeJHero U IUCIEPCUN https://lesson.edu.ru/02.4/11
re€HEepaIbHOW COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK




18

OrneHuBaHue BEPOSITHOCTEH COOBITUI

bubmmoreka [{OK

8 10 BBIOOPKE https://lesson.edu.ru/02.4/11
Cratuctuueckas runoresa. [IpoBepka

9 MPOCTEUIINX TUIIOTE3 C HOMOII;IBIOp bubmorexa HOK

N . https://lesson.edu.ru/02.4/11
CBOWCTB M3YYEHHBIX pacipeieneHui
Cratuctuueckas runoresa. [IpoBepka
10 MPOCTEUIINX TUIIOTE3 C HOMOIII)II)IOp bubmiorexa HOK
. . https://lesson.edu.ru/02.4/11
CBOWCTB M3YYEHHBIX pacnpenenecHui

1 [IpakTnueckas pabota c bubnuoreka [IOK
WCTIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIUII https://lesson.edu.ru/02.4/11
IIpuMepsl HEMPEPBIBHBIX CIyYalHbIX

12 BeIJ)H/IqI/II:{. CDyHiHII)/Iﬂ HJ‘IOTHO(ZI”;II/I bubmorexa [TOK

https://lesson.edu.ru/02.4/11
BEPOSTHOCTH
PaBHOMEpHOE pacnpeneneHue.

13 [Ipumeps! 3a1a4, TPUBOAAIINX K bubmuorexa [JOK
MOKa3aTeJIbHOMY U K HOPMAJIbBHOMY https://lesson.edu.ru/02.4/11
pacrpeneneHusm

14 OYHKIMS IJIOTHOCTUA BEPOSITHOCTH bubnuoreka [JOK
IOKA3aTEeIBHOTO PACIIPEACIICHUS https://lesson.edu.ru/02.4/11

15 OYHKIMS IJIOTHOCTUA BEPOSITHOCTH bubmuoreka [JOK
HOPMAaJIbHOTO pacipeaeICHUs https://lesson.edu.ru/02.4/11
[TocnenoBarenbHOCTh OAMHOYHBIX

16 HE3aBHUCHUMBIX coObITHiA. [Ipumep bubnnoreka [JOK
3a7a4M, IPUBOIAIIEH K pacpeeICHUIO https://lesson.edu.ru/02.4/11
[Iyaccona

17 [IpakTuyeckas pabora c bu6nuoreka [IOK
WCIIOJIb30BAHUEM DJIEKTPOHHBIX TAONIHUI https://lesson.edu.ru/02.4/11

13 KoBapuanus 1ByX ciy4aiiHbIX BEIUYMH. bubnuoreka LIOK
Kosdduuuent koppensuuu https://lesson.edu.ru/02.4/11

19 CoBMecTHBIC HAONIOICHUS ABYX bubnnoreka [JOK
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BCINYUH

https://lesson.edu.ru/02.4/11

Bri6opounsrii ko3 duruent

bubmmoreka [{OK

20
KOPPENSIUN https://lesson.edu.ru/02.4/11
71 Paznuune Mex 1y TMHEHHOM CBS3BIO U bubnuorexa [JOK
MPUYUHHO-CJICICTBEHHON CBSI3bIO https://lesson.edu.ru/02.4/11
. bubmmoreka [IOK
22 JInneiinas perpeccus
perp https://lesson.edu.ru/02.4/11
[IpakTnueckas pabota c bubnnorexa [JOK
23
HCTIOJIb30BAHUEM DJICKTPOHHBIX TAOJIUII https://lesson.edu.ru/02.4/11
[IpencraBneHune TaHHBIX C ITOMOIIIBIO
24 Ta%nil W auar ali/IM OHHC&TGHBPI:;H bubmorexa HOK
t i Anarp ’ https://lesson.edu.ru/02.4/11
CTaTUCTUKA
75 OnbITH ¢ paBHOBO3MOXHBIMHU bubmuorexa [JOK
AJIEeMEHTapPHBIMH COOBITUSIMHU https://lesson.edu.ru/02.4/11
26 Brruncnenue BeposiTHOCTEN COOBITHI C bubmuorexa [JOK
MIpUMEHEHHEM (PopMYyIT https://lesson.edu.ru/02.4/11
Brruncienue BeposTHOCTEH COOBITHIA C
27 MIPUMEHEHHEM IpadUIECKUX METOJIOB: bubnuoreka [JOK
KOOPAWHATHAs mpsiMasi, IEPEBO, https://lesson.edu.ru/02.4/11
Juarpamma Jidiepa
Ciny4aliHble BEJIMYUHBI U bubnuoreka [JOK
28
pacnpeeneHus https://lesson.edu.ru/02.4/11
MaTteMaTH4eCcKoe OKHIaHHE bubnuoreka [JOK
29 NI
CIIy4allHOU BEJIMYMHBI https://lesson.edu.ru/02.4/11
30 MareMaTH4eCKoe OKHUIaHUE bubnuoreka [JOK
CIIy4aiiHOM BEIUYHHBI https://lesson.edu.ru/02.4/11
31 KonTtponsHas padota: "BeposaTHocTs 1 1 bu6nuoreka [IOK
CTaTUCTUKA" https://lesson.edu.ru/02.4/11
32 Brruncnenue BeposTHOCTEH COOBITUH C bubnuoreka [IOK

pUMeHeHHeM (GOpMYIl U TpapuuecKuX

https://lesson.edu.ru/02.4/11
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METOI0B
B i1 co0 7
o | ot st | Busorea 0K
P pMYy. p https://lesson.edu.ru/02.4/11
METOI0B
Ciy4aliHble BE
34 pejljc}lliqpeI/;[HeIJ)IIeHli/I;I1 HI\L;II:;IZVII;TI/I‘ICCKOC 1 bubnmorexa LIOK
.. https://lesson.edu.ru/02.4/11
OKHUJAHWUE CITYYAHOW BEITMYHUHBI
OBUIEE KOJIMYECTBO YACOB I10 34 |

[TPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
OO IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTath U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTh MOHATUSIMU: cpeliHee apupMeTHUYecKoe, MeIuaHa, Haubobliee,
HauMEHblIIee 3HaueHue, pa3Max MacCUBa YUCIOBBIX JIAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4alHBIM SKCHEPUMEHT (ONIBIT) U CllydailHoe
coObITHE, AIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN UCX0/1) CIIy4allHOTO OTIbITA;
6.3 HaxXOJUTh BEPOSITHOCTH B OIBITaX C PaBHOBO3MOXXHBIMHM CIy4alHBIMU
COOBITHSIMM, HaXOAWTh W CPAaBHUBATh BEPOSITHOCTH COOBITHI B HM3Y4YEHHBIX
CIIy4ailHBIX IKCIIEPUMEHTAX
Haxomuth u hopMynupoBaTh COOBITHS: TIEPECCUCHNE U O0BEANHEHUE TAHHBIX
6.4 COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JTAHHOMY COOBITHIO; TIOJIb30BATHCS
' nuarpammamu Jisiepa U GOpMySION CII0KEHUsI BEPOATHOCTEH IMpHU pelIeHuun
3a/a4
OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IOMOIIIbIO MPaBHUIa YMHOYKEHHUS, C IOMOIIIbIO IepeBa
CIIy4aiiHOTO OTIbITa
6.6 [IpuMeHsSITh KOMOMHATOPHOE TIPABMIJIO YMHOKECHHUS MIPU PEIICHUH 3a/1a4
OnepupoBaTb MNOHSTHUSMU: HCIBITAHHE, HE3aBHUCUMbIEC WCIBITAHUS, CEPHS
6.7 UCIBITAHUHN, yCIeX U HeyJaua; HaXOJUTH BEPOATHOCTH coOBITUH B cepuu
HE3aBHCHUMBIX HCIBITAHUNH J0 TMEpBOro yclexa, HaXOAUTh BEPOSITHOCTH
COOBITHH B CEpUU UCTIBITAaHUIN bepHysum
6.8 OHepI/IpOBaTI: MOHATUSIMU:  CIy4aiiHass ~ BEJIMYMHA,  pacHpelesieHue
BEPOSITHOCTEMH, AMarpaMma pacrnpeaencHus
11 KJIACC
Kon .
T T IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus
pe3yJibTara
5 Teopust BeposiTHOCTEH U CTaTUCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAYEHUH CIIy4alHON BEJIMYUHBIIO PacpeacIeHUI0
WIH C TOMOUIBIO IUarpaMM
OnepupoBaTh NMOHATHEM MAaTEMaTUYECKOTO OXKHMJAHUS, NMPUBOAUTH MPUMEPHI
5.2 TOr0, KaK IPUMEHSETCd MaTeMAaTHUYECKOE OKHUJAHWE CIIydallHOM BEJIMYMHBI,
HaXOAWTh MaT€MaTU4YECKOE OKUIAHNUE N0 TAHHOMY PacpeeNICHUIO
5.3 HmeTtsb npencTaBieHre o0 3aKOHE OOJIBIINX YHCEN
54 HMeTp npencTaBieHHEe O HOPMAJILHOM pacipeesIeHun
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INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA
10 KVIACC

Koxa
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre MaHHBIX ¢ TIOMOIIBIO TabmuI U quarpamm. CpemHee apupMeTHIECKOE,
MeJraHa, HanOoJbIllee U HAMMEHBIIEe 3HAUYCHUs, pa3Max, AUCIEPCHUs U CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyvaiiHble SKCIEPUMEHTHI (OIBITHI) U ClydailHble COOBITHSA. DJIEMEHTapHbIE COOBITUS
(ucxonwr). BeposiTHOCTH cCitydaitHOTO COOBITHS. bBIu30CTh YacTOTHIM BEPOSITHOCTH
coObiTuil. Criy4ailHble ONBITBI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Omneparuu HaJl COOBITUSIMH: TIEpECeUeHHEe, 00heMHEHUE, TTPOTUBOIIOJIOKHbBIE COOBITHS.
Juarpammsl Ditnepa. @opmyiia CI0KEHHS BEPOSITHOCTEN

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpoATHOCTeW.  JlepeBo  ciydallHOTO
skcriepuMenTa. Dopmyrna mosHOM BeposTHOCTH. HezaBrucruMbie COOBITHS

6.5

KomOunaTtopHoe npaBuio ymHoxkeHus. [lepecranoBku u paxkropuan. Yuciao coyeTaHui.
Tpeyronbauk [lackansa. @opmyna 6uHoma HproToHa

6.6

bunapHbIii ciy4aiiHbIN ONBIT (MCTIBITAHKE), YCIIEX U Heynadya. He3aBucuMble HCTIBITAHUS.
Cepusi HE3aBUCUMBIX HCHBITAaHUN 0 EPBOTO ycrexa. Cepusi He3aBUCUMbBIX MCIIBITAHUMN
bepnynnu

6.7

Cnyuaiinas BennuunHa. Pacnpenenenue BeposTHOCcTeH. [[narpamma pacrnpenesieHus.
[Ipumepsl pactpenieneHnii, B TOM YHClie TeOMETpUIecKoen OMHOMHAIILHOE

11 KIJACC

Kox
5

IIpoBepsieMblii 3J1eMEHT COAepPKAHUS
Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKH CIy4alWHBIX BEIMYMH: MaTeMaTHYeCKOe OXXUIAHUE,
JMCTIepCUsl U CTaHJapTHOE OTKIOHeHue. [Ipumepsl mpUMeHeHUuss MaTeMaTH4eCKOro
OXKMJAaHHS, B TOM 4HCIE B 3aJadyax M3 IOBCETHEBHOHM >XM3HH. MaTemaTHuecKoe
OXuJaHue OWHApHOW cllydyallHOW BENMWYMHBL. MaTeMaTH4ecKOoe OXHAaHUE CYMMBI
CllydallHbIX BEJIMYUH. MaTemMaTH4ecKoe OKHMJIAaHUE U JTUCIEPCUs TeOMETPUYECKOTO U
OMHOMHUAIBHOTO paclpeIeTICHH

5.2

3aKkoH OOJBIIMX YHCET U €T0 POJIb B HayKe, Ipupoie 1 odiiectBe. BriGopouHslii MeTo
HUCCIIEI0OBAHUI

53

[Ipumepbl HENPEPBIBHBIX CllydallHbIX BeIM4MH. [I0HATHE O TUIOTHOCTH pacipeleeHHus.
3ajauy, MPUBOIALIME K HOPMAJIBHOMY pacupelencHuro. [loHsATHE 0 HOpMaJbHOM
pacrnpeneseHuu
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpPoBepPseMOro | OCHOBHOI 00pa3oBaTe/IbHOI POrpPaMMBbl Cpe/IHEro 001Iero
TpeOOBaHuUs o0pa3zoBaHusi

Bianenne meronamMu 10Ka3aTesnbCTB, AITOPUTMAMK PELICHUS 3a7a4; YMECHUE
(dbopMmynupoBaTb M ONEPUPOBATh MOHATHSAMM: OIpPEJEICHHUE, aKCUOMa,
TeopeMa, CIEJACTBHE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(hOopMyIUpOBKY; NPUMEHATh MX; yMeHUEe QOpMyaupoBaTtb oOpaTHOE H
MIPOTUBOTNIOJIOKHOE YTBEPKACHUE, MPUBOAUTH NMPUMEPBI U KOHTPIPUMEPSI,
HCIIOJIb30BATh METOJ MaTeMaTH4eCKOU VHYKLH; MIPOBOJUTH
JI0Ka3aTelIbHbIE PACCYXICHUS MPU PEIICHUH 3a]a4, OLICHUBATh JIOTMYECKYIO
MIPAaBUIIBHOCTB PACCYXACHUI; YMEHUE ONIEPUPOBATH MTOHATHUAMH: MHOKECTBO,
ITIOJMHOKECTBO, ONEPAlMM HaJ MHOXKECTBAMH; YMEHHME HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN arapaT JJIs OMMCaHUs PEATIbHBIX MTPOLIECCOB U
SBIIGHUW W TpHU pEeHIeHHH 33aJad, B TOM UHCIE W3 JPYrux Y4eOHBIX
MpeIMETOB; YMEHHE ONEPUPOBATh MOHATUIMU: Tpad, CBA3HBIN rpad, Jepeso,
LUK, rpa Ha IUJIOCKOCTH; YMEHHE 3a/laBaThb U OIUCHIBaTh Tpadbl
pa3IMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh Ipadbl MpH peIIEHUH 3a1a4

YMeHne omnepupoBaTh MOHATHSAMHU: HATypaJIbHOE 4YHCIO, IIeJI0€ YHCJIO,
CTENEeHb C IETBIM TOKa3aTejieM, KOPEHb HaTypaJdbHOW CTETNEHHU, CTETCHb C
palMoHAIBHBIM TIOKA3aTeNeM, CTEMEHb C JCHCTBUTEIBHBIM IOKa3aTelieM,
jorapudM ducia, CHHYC, KOCUHYC U TaHT€HC MPOU3BOJBHOTO YMCIIa, OCTATOK
10 MOJYJIIO, pPalMOHAIBHOE YHCJIO, WPPANMOHATBLHOE YHCIIO, MHOMXECTBA
HATypaJbHBIX, IIENBIX, PAllMOHAIBHBIX, JCUCTBUTEIBHBIX YHCE; YMCHHE
WCIIOJIB30BaTh IPU3HAKH JICIMMOCTH, HAMMEHBIIUN OONIUH JeTuTenh |
HaMMEHbIIIee 00IIee KpaTHOe, alropuT™M EBKIMIa TpH pelIeHUW 3aj1ad;
3HAKOMCTBO C Pa3JIMYHBIMH MMO3UIIMOHHBIMU CUCTEMaMHU CUMCIICHUS, YMECHHUE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHHH M TIPeoOpa3oBaHUsS BBIPAKECHHH CO
CTENEHsSAMH | Jiorapudmamu, MpeoOpa3oBaHusl JIPOOHO-PAMOHATBLHBIX
BBIPQXKEHUI; yMEHUE ONEepUPOBaTh MOHATUSIMU: TOCIEIOBATEIBHOCTD,
apudMeTHyecKas IPOTPECcCHs, IeoMeTpHUYecKas Iporpeccus, OECKOHEUYHO
yObIBaroIas reoMeTpuIecKas MIPOTPECCHS; YMEHHE 3aJaBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX (OpPMYI;
YMEHHE ONEepPUPOBATH MOHITUAMU: KOMIUIEKCHOE YHCJIO, COMpPSKEHHbBIE
KOMIUICKCHBIE YHCJIa, MOAYJIb M apryMEeHT KOMILUIEKCHOTO uyucia, (opma
3aMucH KOMILJIEKCHBIX 4Hcel (reoMeTpudeckas, TPUTOHOMETpUYECKas W
anreOpauveckasl); yYMETb MPOU3BOAWTH apuUPMETHUECKUe JIEUCTBHS C
KOMIUIEKCHBIMM ~ YHUCJaMH;  OPUBOJUTH  NPUMEPHl  HMCHOJb30BAHMS
KOMILUIEKCHBIX YHCEJN; ONEpUpPOBATh MOHATUSAMM: MaTpuua 2x2 um 3%3,
ONPEIETUTENb MAaTPUILIbI, TEOMETPUUYECKUI CMBICI OIIPEIETUTENS

YMmenue ONCpUpOBaTh TMOHATHAMU: PpPATHOHAIIBHBIC, HWPPALUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUUCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHHUEC OIICPUPOBATL NOHATUAMMU!
TOXKACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHHEC, HCPABCHCTBO,
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CUCTEMa YPaBHEHUI U HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHU, HEPABEHCTB
U CUCTCM; YMCHHUC PCIIATb YPABHCHUA, HCPABCHCTBA U CUCTCMbI C TOMOIIBIO
Pa3IMIHBIX HpI/IéMOB; peliatb YpaBHCHHUA, HCPABCHCTBA U CHCTCMbI C
napamMeTpoM; IHNPUMCHATL YpPAaBHCHHA, HCPABCHCTBA, HX CHCTCMbI I
pPeIICHHA MAaTCMAaTUYCCKUX 3aJa4 U 3ada4 U3 pa3IM4YHbIX oOiacren HAayKHu "
peabHOM )KU3HH

YMeHue omepupoBaTh HOHATUSMH:  (QyHKOHS, YETHOCTH (yHKIHUH,
NEePUOMYHOCTh  (DYHKIIUH, OTPAHWUYCHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMM, 3KCTpeMyM (QYHKIMM, HauOosblllee M HauMEHbIIEe 3HauYeHUs
(GYHKIIMM Ha TPOMEXKYTKE, HempepbiBHas (YHKIUS, aCUMOTOTHI Tpaduka
(GyHKIMM, TepBas M BTOpas NpPOW3BOJHAs (PYHKUMU, M€OMETPUUYECKHM U
¢u3nueckuif  CMBICII  MPOU3BOJHOM, MepBoOOpa3Has, OMNpeIeNEHHBIN
WHTErpaji; YMEHHE HaXOJWTh aCUMITOThl Trpaduka (QyHKIUU; YyMEHHE
BBIYMCIISATH NMPOU3BOJIHBIE CYMMBI, TPOM3BEIEHUS, YACTHOTO U KOMIIO3HUIIMH
(dbyHKIIMA, HAXOJAWTH YpaBHEHHUE KacaTebHOW K rpaduky (yHKIIUU;, YMEHHE
HaxXOJUTh MPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUMH; YMEHHE MCIOIb30BaTh
MPOU3BOJIHYIO JJIsi MCCIENA0BAaHUA (PYHKUMHA, HAXOIUTh HaUOOJBIIME H
HauMEHbIINE 3HaYeHUs (QYHKOUN; CTPOUTHh TpapuKd MHOTOUJIEHOB C
WCIIOJIb30BAHMEM  aliapara MaTeMaTU4YecKoro aHajau3a; [PUMEHSThH
MIPOU3BOJIHYIO JUISl HAXOKICHUS HAMITyUIIero PEeleHHs B MPUKIIAAHbBIX, B TOM
Yucae COLMATbHO-DKOHOMHUYECKMX M (DU3MYECKHMX 3aJadax; HaxoAWUThb
IIOIAa U 00BEMBI QUTYp C MOMOLIbIO MHTErpajia; NPUBOAUTH MPUMEPHI
MaTeMAaTU4YECKOTO MOJEIMPOBAHUA C TOMOIIBIO  JUddepeHnnanbHbIX
YpaBHEHUH

YMeHne omepupoBaTh MOHATHIMU: Tpaduk (QyHKIMH, oOpaTHas (yHKIUS,
KOMMO3UIMsA (PyHKIMA, JWHEWHass QyHKIOUSA, KBaapaTHyHas (yHKIHS,
panmoHanmbHas (QYHKIMS, CTEeNeHHas (YHKIHSI, TPUTOHOMETPUYCCKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TOKa3aTelbHas |
jgorapupmuueckas (GYHKIUH; YMEHHE CTPOUTh TpadUKd HU3YyYCHHBIX
(hyHKIIMHA, BBITOJIHATH TpeoOpa3oBaHusl TpaduKoOB (PYHKIIMM, MCIOJIb30BaTh
rpaduKy U W3y4EeHUs MPOLECCOB U 3aBUCHMOCTEH, TIPU PEIICHUH 3a/1a4 U3
JIPYruX Y4eOHBIX TPEJAMETOB W 3ajad W3 PEATbHOW JKU3HHU; BBIPAKATH
(dbopMyaMu 3aBHCHUMOCTH MEXIY BEIMYMHAMHU; UCIIOJIL30BaTh CBOIMCTBA U
rpaduku  (QyHKOMH JUIs pEIIeHUs YpaBHEHWH, HEPaBCHCTB W 3ajad C
napamMeTpamMH; HW300pakaTh Ha KOOPAWHATHOM IIOCKOCTH MHOXECTBA
pelLlIeHHd ypaBHEHUH, HEPABCHCTB M UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, JOJM W YacTH, Ha JBHXKEHUE, paboTy, CTOMMOCTb TOBAapOB MU
yCIyT, HAJIOTH, 3aJaud M3 00JacTH YNpaBJIEHUS JUYHBIMU M CEMEHHBIMU
(uHaHCAMH); COCTaBJIATH BBIPAKEHUS, YpPaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHIO 3a/ayM, HCCIIEJOBaTh IIOJyYEHHOE pELIECHUE U
OLICHUBATh MPaBJONOJOOHOCTh pe3yiabTaTOB; YMEHHE MOJEIMPOBATH
pearbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTABIISATh BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA M MX CUCTEMBI 10 YCJIOBHIO 3a/a4yM, UCCIENOBATh
MOCTPOEHHBIE ~ MOJEIM C  MHCIOJb30BAaHMEM  ammapara  anreOpsl,
WHTEPIPETUPOBATh MOJYYEHHBIA Pe3ysIbTaT

YMmenue ONCpUpOBaTh MNOHATUAMU: CPCIAHCC apI/I(I)MeTI/I‘-IGCKOC, MCIHaHa,
HauOOJIbllIee M HAaUMEHBIIICE SHA4YCHUA, pa3Max, AUCIICPCUA, CTAHAAPTHOC
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OTKJIOHEHHE 4YHCJIOBOTO Habopa; yMEHHE H3BIEKaTbh, HHTEPIPETHPOBATH
nHpOpMAINIO, TPEACTABICHHYIO B TaONUIaX, Ha JuUarpaMMmax, rpadukax,
OTpaXKarollyl0 CBONCTBA PEAJbHBIX IPOLIECCOB M SBJIEHUM; MPEICTaBIATH
UHPOpPMALIMI0O C TOMONIBIO  TabMUI] W  JUarpaMM;  HCCIIEI0BATh
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCIIE C TNPHUMEHEHHEM TrpadudecKkux
METOJIOB U BJIEKTPOHHBIX CPEACTB; I'paUUYECKH HCCIEA0BATh COBMECTHBIE
HAOJII0JIEHHSI C TIOMOIIBIO TUarpaMM pacCerBaHUs U JIMHEHHON perpeccuu

YMeHue oneprupoBaTh NOHATUSAMU: CIIydailHbIN OIBIT U CIy4aiiHOE COOBITHE,
BEPOSITHOCTh CIy4ailHOTO COOBITHS; YMEHHME BBIYUCISATH BEPOSITHOCTH C
HCII0JIb30BaHNEM TpaUUYEeCKUX METOJOB; NPUMEHSATH (POPMYIIbI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, (OopMyay TOJHOM BEpPOATHOCTH, (QOPMYITY
bepnynnu, komOuHaTopHble (QakThl U (OPMYNbI; OLIEHUBATH BEPOSATHOCTH
peabHbIX COOBITHUH; YMEHHE OIEepUPOBATh MOHATUSAMU: CilydailHas
BEIIMYMHA, PACHPEIEICHHE BEPOATHOCTEM, MAaTEMAaTUYECKOE OKHIaHUE,
JHCTIepCUsi U CTaHJAPTHOE OTKJIOHEHWE CIIydallHOM BEIMYMHBI, (YHKIIHH
pacmpeneneHuss W IUIOTHOCTM  PaBHOMEPHOIO,  IOKAa3aTeNbHOTO U
HOPMAJIBHOTO PacHpeeieHUI; YMEHNUE HUCIIOJIb30BATh CBOMCTBA M3YyYEHHBIX
pacupeneneHnid A PELIeHMs] 3a/a4; 3HAKOMCTBO C IOHSTHSMHU: 3aKOH
OOJBIINX YHUCEJ, METObl BHIOOPOYHBIX HCCIIEOBAHUN; YMEHUE MPUBOAUTD
MpUMepbl TPOSBICHHUS] 3aKOHAa OOJBIIMX YHUCEd B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSAX; YMEHUE OIEpUPOBAaTh MOHATHSAMU: COYETaHHE,
NIEPECTAaHOBKA, YMCJIO COYETAHMH, YUCIIO NEpecTaHOBOK; OmHOM HploTOHA;
YMEHUE NPUMEHATh KOMOMHATOpPHBIE (aKThl M PACCYXKAEHUS Ul PELICHUS
3aJa4; OLICHMBAaThb BEPOSITHOCTH  pEalbHBIX  COOBITMH;  COCTaBIIATH
BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTAT

YMeHnue  omnepupoBaTh  MOHATUSAMM:  TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, MJIOCKUN YroJi, ABYTpaHHBIN
yroy, TPEXTPaHHBIA yroJ, CKPEIIMBAIOLIUECS MpSMble, MapajlieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, Yrojl MeXay MPSMbIMHU, yroll
MEXy MPSMOM U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY HPSIMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHUE MCIIOJIb30BaTh MPU PELICHUH 33/1a4 U3y4yeHHbIE (DaKThI
U TEOpeMbl IUJIAaHUMETPUH; YMEHHE OIICHHBATh pPa3Mepbl OOBEKTOB
OKPY)KAIOIIET0 MHpa; CTPOUTh MaTEMaTHYEeCKHE MOJEIU C TOMOIIBIO
FEOMETPUYECKUX TOHATHA ¥ BEJIWYUH, pelIaTh CBS3aHHbIE C HUMHU
PAKTHYECKUE 3a]1a41

10

YMeHue onepupoBaTh HOHATHAMU: IUIOIAAb (UIYpbl, 00bEM GUrypBHI,
MHOT'OI'paHHMK, IPABUIbHBIM MHOTOI'PaHHUK, CEYEHHE MHOTOI'paHHMKA, KYO,
napaijienenurnes, npusMa, nupamuja, Gurypa ¥ HOBEPXHOCTh BpAllECHHS,
WINHAP, KOHYyC, Iap, cdepa, IUOMEAAb cdepsl, MIOLIaab MOBEPXHOCTU
NUpaMUbl, MPU3MbI, KOHYyCa, IMIUHApA, 00BEM Kyba, MPSMOYTOJIBHOTO
napanjenenunena, MNUPaMHUIbl, OPU3MbL, LWIMHApPA, KOHYyca, IIapa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IWIMHAPA, NapaJlJIeNIbHBIE OCH
WJIN OCHOBAHMIO, CEUYEHUE 11apa, INIOCKOCTh, Kacarouasics chepsl, IUINHAPA,
KOHyca; yMEHHE CTPOUTh CEYEHHE MHOTOIpaHHMKa, HM300paxarb
MHOTOI'PaHHUKH, (DUTYphl M MOBEPXHOCTH BPAILIEHUS, UX CEUYEHHUS, B TOM
YHClIe C NOMOUIbIO DJIEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHATH CBOMCTBA
reOMEeTpUYECKUX (Uryp, CaMOCTOSITEILHO (OPMYIHUPOBATH OMpPEIEICHUS




27

u3ydaeMmbIX (Uryp, BBLABHraTh THUIOTE3bl O CBOMCTBaX M IpH3HAKaX
reoMeTpuueckux (uryp, 0OOCHOBBIBaTH WJIM OIPOBEpPraTth HUX; yMEHHUE
IPOBOJUTH KIACCU(PHUKAINIO (UTYp MO Pa3IHMYHBIM MPU3HAKAM, BBITIOIHATH
HE0O0X0IMMbI€ JOTOJHUTENbHbIE TIOCTPOEHUS

11

YMeHne  onepupoBaTh  MOHATUSIMH:  JBIDKEHHE B IPOCTPAHCTBE,
napayieNbHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
IIOBOPOT, TMpeoOpazoBaHWE MMOA0OMSA, MONOOHBIE (QHUTYpHI;  yMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (HUTYpBI, B TOM 4YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; HMCIIOJB30BaTh T'€OMETPHUECKHE OTHOIICHHS TpU
pelIeHny 3ajad; HaXOAWTh TEOMETPHUYECKHE BEIMYMHBI (IUIMHA, Yrod,
1011316, 00BEM) IIPU PELLIEHUH 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB U U3
peanbHON KM3HHM; YMEHHE BBIYUCISATh T€OMETPUYECKHE BEIWYHMHBI ([UIMHA,
yroJl, IJIOMIaah, OOBEM, IUIOIMIAAh MOBEPXHOCTH), HCIIOJB3YS H3YyUeHHBIE
GbopMynBI W METOJABI, B TOM YHCIIE: TUIONIA[b TOBEPXHOCTH ITHPAMHJIBI,
MPU3MBI, KOHYCa, IIWIHHIPA, TUIOMIAIh chepbl; 00béM Kybda, IPSIMOYTOJIBHOTO
napayieNienunesa, MIPaMUIbl, MPU3MBL, MWIMHAPA, KOHYCa, Mapa; yMEHHE
HaXOJMUTh OTHOILIIEHHE 00BEMOB MOJOOHBIX HUTYP

12

YMeHue OonepupoBaTh MOHITHSIMH: IMPSIMOYTOJIbHAS CHCTEMa KOOpJIWHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPJHHATHI BEKTOpPa, CyMMa BEKTOPOB,
MpOU3BEACHNE BEKTOpa Ha YHCJIO, pa3JioKeHHWE BeKTopa 1o Oasucy,
CKaJs[pHOE TMPOM3BEJCHHE, BEKTOPHOE TMPOU3BEIACHHE, YIrol MEXIy
BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOM IS
pelIeHNs TeOMETPUUECKUX 3aa4 U 3a7a4 APYruX yueOHBIX MPEIMETOB

13

YMmenue BeIOMpaTh MOAXOISAIIMI METOJ Ul pEllIeHUs 3a/aud; MOHUMaHHe
3HAYUMOCTH MAaTEeMaTUKH B HW3YYEHHU NPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUH; YMEHHME pAacllO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKUd B HCKYCCTBE, YMEHHUE MPUBOAMUTH MPUMEPbl MATeMaTUYECKUX
OTKPBITUHA POCCUHMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX HA EI'D

IO MATEMATHKE
Kox | IlpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 | HarypaneHble u nenble uncia. [Ipu3Haku JeMMOCTH LEIbIX YUCE
10 Parmonanbubie unciaa. OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIE
) MePUOANYECKUE APOOH
13 Apudmernueckuit KOpEHE HaTypajpHON cTeneHu. J[leficTBus ¢ apupmeTHuecKUMHU
KOPHSIMH HATYpaJIbHOW CTETICHU
14 Crenenp c nensiM nokasareneMm. CTeneHb C palMOHANbHBIM IMoKa3areneM. CBoiicTBa
CTENEeHU
15 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHUHbIE U HATypaJIbHbIE JIOTapU(PMBI
JleiicTBuTenpHble yncnaa. ApupMeTHUecKUe orepanu ¢ ACHCTBUTEIbHBIMU YHCIAMH.
1.7 | IlpuOnu>x€HHbIE BBIUMCIICHUS, MPaBUiia OKPYTJIEHUs, IPUKUIKA U OLIEHKa pe3ysbTaTa
BBIUHCIICHU I
1.8 | IlpeoOpa3oBanne BEIpAKEHUM
1.9 | KomnekcHele uyncna
2 YpaBHEHUs] 1 HEPABEHCTBA
2.1 | Lenbie u npoOHO-paIIMOHATILHBIC YPaBHEHUS
2.2 | UppauuoHalibHbIE YpaBHEHUS
2.3 | TpUroHOMEeTpU4YECKHE YpaBHCHUS
2.4 | Iloka3arenbHbIC U JIOTAapU(DMHUIECCKUE YPABHEHUS
2.5 | Lenbie u 1poOHO-paliMOHAIbHBIE HEPABEHCTBA
2.6 | UppamnmoHanbHbIe HEPABEHCTBA
2.7 | Iloka3arenbHbIe B JIOTapu(DMUYECKHUE HEPABEHCTBA
2.8 | TpuroHoMeTprU4YECKHEe HEPABEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 | YpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 | Marpuua cucteMbl JIMHEHHBIX YpaBHEHUU. OnpeaenTenb MaTpullbl
3 OyHKIMH U TpadUKH
31 Oynkuus, crnocodbl 3amanus ¢yaknuu. [paduxk PyHkuuu. BzaumuHo o00paTHBIE
¢ynkuuu. YérHele u HeuéTHble QyHKuuu. Ilepuoanueckue GpyHKIMH
OO6nacTh oOmpeneNeHuss M MHOXKECTBO 3HaueHWd QyHkuuu. Hymu dyskuum.
39 [TpomexyTku 3HAKOMOCTOSTHCTBA. [I[poMEKyTKM MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMBbI
u MuHUMYMBl (yHKIUH. HaunOonbliee W HauMeHbIllee 3HAaYeHHE (YHKIUU Ha
IIPOMEXKYTKE
33 CrenenHas (QyHKIUS C HATypalbHBIM U IeNbIM Toka3ateneM. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduk KOpHs n-0il CTeNeHn
3.4 | Tpuronomerpudeckne QyHKIIMU, UX CBONCTBA U rpaduKu
3.5 | lloka3atenbHas u jorapupmudeckas GyHKIHUH, UX CBOWCTBA U TpaQUKU
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Touku pazpeiBa. AcuMnToTsl rpadukoB QyHkui. CBoiicTBa (QyHKUINH, HEMTPEPHIBHBIX

3.6
Ha OTpE3Ke
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsI IOCIIEI0BATEIbHOCTEN
3.8 | Apudmernueckas ¥ reoMeTpudeckas nmporpeccuu. @opmyia CI0KHBIX IPOIEHTOB
4 Havana maTemaTn4eckoro aHauausa
4.1 | llpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE SIeMEHTAPHBIX HYHKIUH
[IpumeHeHne NPOU3BOJHONM K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 | skcTpemyMbl. HaxoxaeHue HamOOJIBIIEro W HAMMEHBIIEro 3HAuYeHUs] (PYHKIHH Ha
OTpE3Ke
4.3 | IlepBoobOpaznas. MuTerpan
5 MHo>xecTBa U JIOTHKA
5.1 | MHoxecTBoO, onepaiu HaJ MHOXkecTBamu. Jluarpammsl Oiinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 | OnucarenbHasi CTAaTUCTUKA
6.2 | BepoATHOCTb
6.3 | Kombunaropuka
7 ['eomeTpus
7.1 | @urypsl Ha MIOCKOCTH
7.2 | IIpsmbie ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrOrpaHHUKU
7.4 | Tena v MOBEPXHOCTH BpaIllCHUS
7.5 | KoopauHaThl ¥ BEKTOPHI
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