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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOrO  00pa30BaTENIBHOTO — CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTU4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYJIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh U CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUSA y OOYyYaroLIUXCS
CTaTUCTUYECKOW KYJbTYpbl M TOHMMaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4allHBIX COOBITHM, BEIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX UCCIEAOBAHMS U3MEHUMBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAUUMOCTHU
YU OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOIO MUPOBO33PEHUS.

CopaepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJYyYECHHBIX MPU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpelHEN IMIKOJIbl Ha 0a30BOM YPOBHE BbIJICICHbI
CIIEYIOIlMEe OCHOBHBIE cojepxkaTeibHble JHUHUU: «CiydyaliHble COOBITUA W
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHylo 4acTb Kypca 3aHUMaeT H3yYE€HUE TIEOMETPUYECKOro U
OMHOMMAIILHOTO PACIPEICIICHUN M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTPE/ICTICHUSIMU.

Copepxanune nuHuM «CroydaiiHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUN O pacHpe/iesIeHUU BEpOSITHOCTEH
MEXIYy 3HAYCHUSIMU CIIyYalHBIX BEJIMYMH, @ TAK)K€ 3Ta JIMHUS HEOOXOJMMa Kak
0aza s W3ydeHHs] 3aKOHa OONBIIMX YHucel — (YyHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIEr0 B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHUMAaNFHBIM UCITOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIHMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeCHUsM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YaCOB.



COAEPKXAHUE YYEBHOTI O KYPCA
10 KJTACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHYecKoe, MeauaHa, HauOoJiblllee W HAaWMEHbIIEe 3HAYCHHUSA, pa3Max,
JUCTIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpeEceueHue, 00bEIUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMmenTta. dopmyia nonHoi BeposTHOcTU. HezaBucumblie cOOBITHSL.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronpHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIuin.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs W CTAHIAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHus
MaTEMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU YKU3HU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelWyuHbBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHuE |
JUCTIEPCHUsi TEOMETPUYECKOTO U OUHOMHMAIIBHOTO pacpe/eIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIif METO/ MCCIIECAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydYauHbIX BeaudyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAaJbHOM PaCIpEACICHNUM.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, pelIeHnH, pacCyXIEHHUM;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6e30MmacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHUEM COBEpINATh OCO3HAHHBIN BHIOOP
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHME IMPUPOTHONW M COITUATBHOMN
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTalloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIN3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM TIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCILHOCTD
WHIVBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJHCaArwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAecTBu:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHBIC;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIONIUE MPOTHUBOPEUYUE, MPOoOJIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEATOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TPEJICTABIIATh €€ B pa3NIW4YHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMuUGHble  Oelicmeus, 0Oecneuusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIE€HUS 3a7]aBaTh BOMPOCHI 10 CYILIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATH CBOM JIEUCTBUA C JPYTUMHU UICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIAITh IJIaH, JITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIBHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIblIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CiIy4dailHOe
coOBbITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYallHOTO OIbITa;
HaXOJUThb BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEYEHUEe U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY  COOBITHIO;
N0JIb30BaThCs AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN NpHU
pelIeHuy 3a1ad.

OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OMbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX UCHBITAHUMN JI0 IEPBOTO YCIIE€Xa; HAXOIUTh BEPOATHOCTH COOBITHI B
CEpUHU UCTIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHATUEM MAaTEMATUUECKOTO OKUAAHUS;, IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HMmeTts npeacTaBieHre 0 HOPMaJIbHOM PACIPENEIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIe pecypchl
padoThI padoThI
[IpencraBienue JaHHBIX U ONUCATEIbHAS
1 pedl A 4 https://m.edsoo.ru/NSO7TM6BTN
CTaTHCTHKA
CrnyualiHble ONBITHI U CIydyaliHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.edsoo.ru/M2V2GSN6F
3JIeMEHTapPHBIMU UCXOAaMU
Omneparnuy HaJl COOBITUSIMH, CIIOXKCHUE
3 pall UII 3 https://m.edsoo.ru/P8L6LOJOV
BEPOATHOCTEN
VYcnoBHas BEpOSTHOCTb, IEPEBO
4 CIIy4aifHOTO OTbITa, (hOpMYIIa MOJIHOM 6 https://m.edsoo.ru/Z3LSNOIIM
BEPOSATHOCTH U HE3aBUCUMOCTb COOBITUI
5 DneMeHThl KOMOMHATOPUKH 4 https://m.edsoo.ru/F6Z1NSNSB
6 Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/X8WS5P4C7C
7 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs 6 https://m.edsoo.ru/N1LOJ1V7Q
8 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 5 2 https://m.edsoo.ru/M2J5KOH5M
OBIIEE KOJIMYECTBO YACOB I10 34 ’ ’

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnbsie  IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
MaremMaTndeckoe 0KUIaHNUE CIIydaliHON
1 a i 4 https://m.edsoo.ru/Z9W8J5T9Z
BEJIMYUHBI
HUCIIEPCUS U CTAHIAPTHOE OTKJIIOHEHUE
2 A Up . Aap 4 1 https://m.edsoo.ru/€WGOH1H9I6D
CIIy9aliHOU BEIMYMHBI
3 3aKoH 0ONBIINUX YUCE 3 1 https://m.edsoo.ru/W6D4V6D0B
HenpepriBHbIe cirydaiiHBIE BE
4 pep YHQHHRIC BEIHAHHRT 2 https://m.edsoo.ru/ESCOV4EQT
(pacripenerneHus)
5 Hopmanbnoe pacnipenenenus 2 1 https://m.edsoo.ru/C3D3QOM2U
IToBTOpEeHue, 00001IEHNE U
6 p ’ B N 19 2 https://m.edsoo.ru/S1FOY8H2G
CUCTEMATHU3AalNs 3SHAHUN
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[IpencraBnenue TaHHBIX C
MTOMOIIBIO TaOJIUIT U AUarpaMm

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/E6ASNSZ7G

Cpennee apudmeTrieckoe,
MeuaHa, HauboJIbIIee U
HaWMEHbIIIee 3HAYCHUS, pa3Max,
JIMCTIEPCHsI, CTAHIAPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB

https://m.edsoo.ru/G4R8Q4P4N

Cpennee apudmeTrieckoe,
MeaHa, HauboJbIlee U
HaMMEHbIIIee 3HAUYCHUS, pa3Max,
JMCTIEPCHsI, CTAHIAPTHOE
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

https://m.edsoo.ru/NSR1B6F5A

Cpennee apudmeTnueckoe,
MennaHa, HauOoJbIIee 1
HalMEHbIIIee 3HAUEHUs, pa3max,
JCTIepCHs, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CiryqaiiHble SKCIIEpUMEHTHI

(OTIBITHI) U CITy4aiiHBIE COOBITHSI.

DJeMeHTapHbIC COOBITHS
(ucxo0/IbI)

https://m.edsoo.ru/Z5B1P1Q8]

https://m.edsoo.ru/P7F5Y9X7R

BeposiTHOCTE ciiydaliHOTO

https://m.edsoo.ru/B2H5Z3G7M




coObITusl. BepositHocTn
COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU COOBITUSIMU

BepostHOCTh cinydaitHOTO
coObITus. [IpakTrueckas pabora

Onepanuu Haj COOBITUSMU:
nepecedeHue, 00beAMHEHNE
COOBITHIA, TPOTUBOMOIOKHBIE
coObITus. narpammsl Diinepa

https://m.edsoo.ru/X1P6M4K6M

https://m.edsoo.ru/B7E8A7P5S

Omnepanuu HaJ COOBITUSMU:
nepecedcHue, 00beAMHCHUE
COOBITHIA, TPOTUBOMOIOKHBIE
coObITus. narpammsl Diinepa

https://m.edsoo.ru/EOO2A7B8V

10

11

12

13

dopmyiia CIOKEHUS
BEPOSATHOCTEMN

VYcnoBHast BEpOSITHOCTb.
YMHOKEHUE BEPOATHOCTEM.
HepeBo ciyyaitHOTrO
HKCIIEPUMEHTA

VYcnoBHas BEpOSITHOCTb.
YMHOXk€EHNE BEPOSITHOCTEH.
HepeBo cimyyaitHOTO
JKCTIEPUMEHTA

VYcnoBHas BEpOATHOCTb.
YMHOKEHNE BEPOATHOCTEN.
JepeBo cirydaiiHOro
JKCIIEpUMEHTA

https://m.edsoo.ru/Z7F1R108Y

https://m.edsoo.ru/W5P4J8G5W

https://m.edsoo.ru/DOBOJ1F7X

https://m.edsoo.ru/N7M6H8C2H




14 dopmyiia MOJHON BEPOATHOCTH https://m.edsoo.ru/R11517Z8D

15 dopMyia MOJIHON BEPOATHOCTU https://m.edsoo.ru/H704Z7B8C
®opmyiia MOJHOKU BEPOSITHOCTH.

16 https://m.eds00.ru/VITID6X4E
He3saBucumblie coOBITHS

17 KoHnTtposbHas padota https://m.edsoo.ru/E3N7B9H4H
KomMOunaTopHOE TIpaBHIIO

18 PHOSTIP https://m.edsoo.r/BOSSO9X1Q
YMHOXCHHUS

19 [TepecranoBku u dakTopua https://m.edsoo.ru/G3V3LIT3S

20 Yucno coueranuii https://m.edsoo.ru/J9B6Y4I0Y
Tpeyronsuuk [Tackans.

21 https://m.edsoo.ru/U4S6E1A6G
®opmyna bunoma HeroTona
bunapHbIii c1yyalHbII ONBIT
(ucmpITanue), ycrex U Heyaaya.

22 HesaBucumblie ucnpITaHusl. https://m.edsoo.ru/S3B4G8P7U
Cepus HE3aBUCUMBIX HCTIBITAHUN
JI0 TIEPBOTO ycIexa
Cepust HE3aBUCUMBIX UCTIBITAHUI

23 P https://m.eds00.ru/JSCOISLOT
bepnymu
Cepust HE3aBUCUMBIX
ucneitanuil. Ilpaktnyeckas

24 https://m.edsoo.ru/X7J8C6ROT
paboTa ¢ UCIoIb30BaHUEM
AIEKTPOHHBIX TaOJIHII

25 CrnyuaiiHas BennynHa https://m.edsoo.ru/P2Z4AH6Q11
Pacnipenenenue BeposaTHOCTEN.

26 PeA P https://m.edsoo.ru/STC3F3Y9A
Juarpamma pacrnpeneneHus
CyMMa 1 Ipou3BeICHUE

27 M N P s https://m.edsoo.ru/O8H4W2Z1T
CITy4alHbIX BEIMYUH

28 CymMa 1 npousBeicHUE https://m.edsoo.ru/W8N4NSU3D




CHy‘I&ﬁHBIX BCJIIMYHH

[Ipumeps! pactipeiesieHuid, B

29 TOM YHCJIE TEOMETPUUYECKOE U 1 https://m.edsoo.ru/XSKOT3H8W
OMHOMHAIILHOE
[Ipumeps! pactipeesieHuid, B

30 TOM YHCJIe TEOMETPUUYECKOE U 1 https://m.edsoo.ru/H4GOB2G2M
OMHOMHAJILHOE
[ToBTOpeHue, 0600IICHNE U

31 . 1 https://m.edsoo.ru/D7L.3U8U7Q
CHCTEMAaTHU3aLMs 3HAHUH
[ToBTOpenue, 0000IEHHE U

32 p ’ Hl . 1 https://m.edsoo.ru/C4DIM4YS5Y
cUCTEMATH3aIUs 3HAHUN

33 Hroroas xonTpoasHas padbora 1 https://m.edsoo.ru/I3Y4Y3V3N
[ToBTOpenue, 0000IEHHE U

34 p ’ B . 1 https://m.edsoo.ru/K6A4COS1W
cUCTEMATH3aIUs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEeHME, 0600IICHUE,
CUCTeMaTH3allMs 3HAaHUH.
CiyyaliHbl€ OTBITHI U
BEPOATHOCTH CIyYaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCTIIBITAHU N

[ToBTOpEHHE, 0000IICHUE,
CUCTEeMaTH3allMs 3HAaHHUH.
CiryuyaiiHble ONIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObiTuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 06001IIEHNE,
CUCTeMaTH3aIlHs 3HAaHUH.
Cry4aifHble ONIBITHI U
BEPOSITHOCTH CITy4alHBIX
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edso0o0.ru/R7G5G7G3S

https://m.edsoo.ru/B9Q6C6R4R

https://m.edsoo.ru/X3G9R6EOC

[ToBTOpenue, 06001ICHNE,
CcHUCTeMaTU3als 3HaHU.
CiyyaliHble ONIBITHI 1
BEPOSITHOCTH CITy4alHBIX
coOpITuii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N

https://m.edsoo.ru/LSN9Z3M8K




[Ipumeps! npuMeHeHus
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEPES)

MatemaTtuueckoe OXXHAaHUue
CYMMBbI CJ'Iy‘I&fIHI:IX BCJIIMYHH

https://m.edsoo.ru/ROP7B1A7G

https://m.edsoo.ru/GEM7W6L7G

Marematuueckoe 0>XKuIaHNe
r€OMETPUUYECKOro U
OMHOMHUAIBHOIO pacrpeaeneHui

https://m.edsoo.ru/R1B1X474S

10

Maremarudeckoe oxxuganue
T€OMETPUYECKOTO U
OMHOMUATIBHOIO pacrpeaeaeHui

I[I/ICHepCI/IH " CTAaHAAPTHOC
OTKJIOHCHUC

I[I/ICHepCI/ISI U CTAaHAAPTHOC
OTKJIOHCHHC

https://m.eds0o0.ru/Q1Q0F1 D8P

https://m.edsoo.ru/M5B2L5K9G

https://m.edsoo.ru/EOX8U9E2M

11

12

13

14

Jucnepcun reoMeTpu4eCcKoro u
OMHOMUATIBHOIO paclpeaeIeHUs

[TpakTuueckas padota ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIHAIL

3aKkoH OOJIBIIMX YHUCel.
Br16opounslii MmeTox
UCCIIEI0BAHUI

3aK0H OOJBIINX YHCEIL.

Br16opounslii MeTox
UCCIIEI0BAHUI

https://m.edsoo.ru/U6I3B4A6E

https://m.edsoo.ru/Q7U1I0H2D

https://m.edsoo.ru/DIM6M119M

https://m.edsoo.ru/TOPOC5C1G

15

[TpakTrueckas padoTta ¢
HCITOJIB30BAHUEM JJICKTPOHHBIX

https://m.edsoo.ru/J2W2WS8I6M




16

TadJIUIL

Wrorosas koHTpoJbHASA paboTa

https://m.edsoo.ru/M0Y40Q4K9U

17

[Ipumepbl HEPEPHIBHBIX
CIIyYalHBIX BETUYUH. OyHKIUS
IJIOTHOCTH PacClpeAcIICHUs.
PaBHOMEpHOE pacrnipenenenue u
€ro CBOMCTBa

https://m.edsoo.ru/M500J1D7P

18

[Ipumepsl HENPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
IJIOTHOCTH PacCIpeAcsICHUs.
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBa

https://m.edsoo.ru/P2S1U8G3S

19

20

21

22

3amauu, TpUBOISIINE K
HOPMAaJbHOMY PacIpeaeICHUIO.
DyHKIMSA INIOTHOCTH U CBOMCTBA
HOPMAaJIbHOT'O paclpeiesICHUS

[TpakTuueckas padoTa ¢
UCTIOJTb30BaHUEM 3JICKTPOHHBIX
TaOIHAIL

[ToBTOpenwue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OnwucarenbHasi CTATUCTHKA

[ToBTOpenue, o6obIIeHNE 1
CUCTeMaTH3aIHs 3HAHUH.
OnucarenbHas CTAaTHCTUKA

https://m.edsoo.ru/M4R9X9V41

https://m.edsoo.ru/YSN1D3K7C

https://m.edsoo.ru/M1S4A6G0OD

https://m.edsoo.ru/X8V3E6G3U

23

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTU3als 3HaHH.
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU

https://m.edsoo.ru/O7BOR6C1P




24

OJIEMCHTApHBIMU COOBITUSIMU

[ToBTOpeHue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.
OMBITHI ¢ PABHOBO3MOXKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

https://m.edsoo.ru/I5SJ8W4C4H

25

26

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
Brrunciienne BeposiTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopMy1 u rpaduvecKux
METOJIOB (KOOpAUHATHAS
npsiMasi, IepeBo, uarpaMma
Diinepa)

IToBTOpEHME, 0000IICHUE U
CUCTEeMaTH3aIlHs 3HAaHHH.
Brruncnenue BeposiTHOCTEH
COOBITH ¢ TPUMEHEHUEM
dbopmyn u rpadpuuecKux
METOJI0B (KOOpAUHATHAs
npsiMasi, IepeBo, TuarpaMma
DOiinepa)

https://m.edsoo.ru/O8L3X616A

https://m.edsoo.ru/S1W711Z1K

27

[ToBTOpenue, o6obIIEHNE U
cUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaguuecKux
METO/0B (KOOpJMHATHAs
npsMasi, 1IepeBo, JuarpaMma
Oiinepa)

https://m.edsoo.ru/W5K2T8T6P




[ToBTOpEHME, 0000IICHUE U
cHUCTeMaTU3alus 3HaHU.
Brrunciienue BeposiTHOCTEN
73 COOBITHH ¢ TPUMEHEHUEM
dbopMyi u rpaduIeCcKIX
METOJI0B (KOOpIAUHATHAS
npsimMasi, IepeBo, TuarpaMmma

Ditnepa)

https://m.edsoo.ru/K4P9A5J6F

[ToBTOpeHnue, 0600IICHNE U
9 cUcTEeMaTU3alus 3HaHUM.
CnyualiHble BEJIMYHHBI U

pacupCaciICHuA

https://m.edsoo.ru/S4MEXS5NS5B

[ToBTOpeHue, 0600IICHNE U
30 cHUCTeMaTU3alurs 3HaHH.

Crny4aifHble BETUYUHBI U
pacripeesieHus

https://m.edsoo.ru/X9B2I81.4D

[ToBTOpenue, o6obIIEHNE 1
31 cUCTeMaTU3aIus 3HaHuH.
Maremarudeckoe oXugaHue

CIIy4ailHON BEJIMYHHBI

https://m.edsoo.ru/I4D6M5SN7V

[ToBTOpenue, 06001IeHUE U
) cUCTeMaTU3aIus 3HaHUH.
Maremarudeckoe oXugaHue

CIIy4ailHON BEJIMYHHBI

33 Wrorosast KoHTpOJIBbHASA paboTa

https://m.edsoo.ru/KON10Q1X6J

https://m.edsoo.ru/F2Z21L.1T1]J

34 [ToBTOpenwue, 0600IIEHNE 1

cHCTeMaTHU3alus 3HaHUu!

https://m.edsoo.ru/I9T6Z475V

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTaTh U CTPOUTH TAOJIUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(i)MCTI/I‘leCKOS, MEAHMaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSMHU: CIYYalHBIA OKCHEPUMEHT (OMBIT) H
CIIy9aifHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIIy4ailHOTO  ONbITA;  HAaXOJIUTh  BEPOSATHOCTH B  ONBITaXx C
PaBHOBO3MOKHBIMU CJIy‘Iaf/'IHI)IMI/I CO6I)ITI/I$IMI/I, HaxXoJuThb W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘l&fIHLIX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

6.8

11 KJIACC

Haxoaute u ¢dopMynupoBaTh COOBITHS: IepeceueHre U OOBbeANHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpamMmMamMu  Diiinepa U QOpMyNIol  cloXeHHs

BEPOSTHOCTEH MPH pELICHUH 3a]1a4

OnepupoBaTb NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMbIE
COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXEHHMS, C
MMOMOIIBIO J€PEBA CIYYANHOIO OIbITA

[IpumensITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHAMM: UCIIBITAHNUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSITHOCTH COOBITUN B CEpPHUU
HE3aBHCHUMBIX MCIIBITAHUM 10 NIEPBOrO YCIE€Xa, HaXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTbITaHul bepHysn

OnepupoBarh MOHATUAMM: CIydallHas BEIWYMHA, pacHpeiescHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA



Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BepOsSTHOCTEHN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTU 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
' pacnpeesIeHUIO WM ¢ TOMOUIBIO AUarpamMmm
OnepupoBarh TMOHSITHEM MAaTEMaTHYECKOTO OXHJIAHHS, MPUBOJIUTH
- IpUMepbl  TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUJIAHUE IO
JTAHHOMY pacrpe/eICHUIO
53 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCET
54 Nwmets npeacTaBiieHre 0 HOpMajabHOM pacrpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBinenue HaHHBIX C MOMOHIbIO Tabmmi u  guarpamm. CpenHee
6.1 apupmeTHyeckoe, MeIuaHa, HauOoJsipllee W HaMMEHbIIee 3HAYEHUs, pasMmax,
JUCIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YailHbIe COOBITHS. OJeMEHTapHbIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTus. bim3ocTs uyacToThl U
6.2 BEPOATHOCTH cOObITUH. Ciy4aiiHble ONBITHl C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTM ~ COOBITUHL B ONBITaXx €  PaBHOBO3MOXKHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuy Hajx COOBITUSMU: I€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUS] BEpOSITHOCTEN
6.4 YcnoBHass  BEPOSATHOCTb. YMHOMXKEHHE BEpOSATHOCTEH. JlepeBO  Ciayd4alHOro
. skcniepuMmenTa. dopmyna noyiHoH BeposiTHOCTH. HezaBucruMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbauk [lackans. @opmyna bunoma HeroTona
bunapHblii cnyuyaliHeli ONBIT (WCHBITAaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm
6.7 Cnyuaiinas BenmuunHa. Pacnipenenenue BeposiTHOCTEN. J(narpamMma pacnpeneneHust.
' [Tpumeps! pactipesiesieHni, B TOM YHCIIe TeOMETpHYEecKOe U OMHOMHAIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEpPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUIAHHE,




JUCTIepCUsl U CTaHJapTHOE OTKIOHEeHHe. [Ipumephl mpuMeHeHus: MaTeMaTHYeCKOTro
OXXHMJIaHMS, B TOM YHCIE B 3aJa4axX U3 IMOBCEJHEBHOM >XU3HU. MaTemaTuiyeckoe
OXHMJIaHWe OWHAPHOM CIIy4aiiHOW BENIMYMHBI. MaTeMaTHYECKOE OXKHUIIAHUE CYMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4ecKkoe OKUJAHUE U AUCIEPCUS] TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

5.3

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BridopouHbIit

METOJI UCCIIENOBAHUI

[IpuMepsl  HeNpepsIBHBIX  CIIy4alHbIX BeIMYHMH. IloHsATME O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOPMAJIIBHOMY pacnpenenceHuro. [lonsarue o

HOPMAaJIbHOM pacmpeieICHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnagenne wmeromamm J0Ka3aTelbCTB, AITOPUTMAaMHU PELICHUS 3ajad;
yMeHue (OpPMYIUpOBAaTH M ONEPUPOBATh MOHSATHAMH: OIpE/EIICHHE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTelbCTBO,
paBHOCWIIBHBIE (HDOPMYIHMPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TIPOTUBOIIOJIIOKHOE YTBEPXKICHUE, TPUBOJIUTH HPUMEPHI H
KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ MaTeMaTHYeCKOW WHAYKIHH,
IPOBOJUTH JTOKAa3aTEeIbHBIE PACCYXKIACHUS NPU PEIICHUH 3a]1a4, OLICHUBAThH
JOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXKACHUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMHU: MHOKECTBO, ITOJMHOXKECTBO, OIEpallid HaJ MHO)XECTBAMHU;
yYMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OIMHCAHUs
pEaNbHBIX MPOLECCOB M SBJICHUH M NPHU PEIICHUH 3a/1a4, B TOM YHUCIE U3
JIpYruX YYeOHBIX IPEJMETOB; yMEHHE ONEepHUpPOBaTH IMOHATHAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/laBaTh U
ONHUCHIBAaTh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MPH
peleHnn 3a1a4

YMeHue onepupoBaTh NOHATUSMHU: HATypaJbHOE YHNCIO, LEJIOE YHUCIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [OKA3aTeNIeM, CTENEeHb C JCHCTBUTEIbHBIM ITOKA3aTeleM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYJII0, PAalMOHAJIBHOE 4YHCIO, HUPPAlMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypaJIbHbIX, LI€TbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPU3HAKH JEITUMOCTH, HAMMEHbIIMHA OOIui
JenuTens W HauMeHblllee oflee KpaTHoe, ainroputM EBkimpa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3jIMYHBIMH NO3ULMOHHBIMM CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BHIYMCICHHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMoOHalIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIe0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarollass TeOMETpHUYecKas IpOrpeccus;
YMEHHE 3aJaBaTh IOCJIEJOBATENBHOCTH, B TOM UHUCIE C IIOMOLIbIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJICKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb M apryMEHT
KOMIUIEKCHOTO  4Hciaa,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCeN
(reomeTpuyeckas, TPUTOHOMETpUUEecKass M  anreOpauyeckas); YMeETb
IPOM3BOIUTh apu(pMETHUYECKHE JEeHCTBHA C KOMIUIEKCHBIMHU YHCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBaATH
NOHATUSMU:  MaTtpumia 2x2  u  3%X3,  onpenenureslb  MaTpUIIbL,
T€OMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;, YMEHUE OIIEPUPOBATH NOHATUAMM:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPUEMOB; pElIaTb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMEeTPOM; IIPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUI PELICHHs] MaTeMaTHUYeCKUX 3ajad M 3aJad M3 Pas3iIuuHbIX objacteit
HayKU U PEAIbHON KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HNEPUOJIMYHOCTh (PYHKIMHM, OrpaHHMYEHHOCTb (YHKIHMHU, MOHOTOHHOCTh
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEe 3HAYCHHS
GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIIMM, NepBas ¥ BTOpas NMPOM3BOAHAA (DYHKLUHH, T€OMETPUUYECKHI U
¢u3nyecKkuil  CMBICI IPOU3BOJHOW, TmepBooOpasHasi, ONpeaeIEHHbIN
UHTErpaj; YMEHHE HaXOJIUThb ACUMOTOTHI TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOTO U KOMIIO3ULINU
(GyHKLUH, HAXOUTh YpaBHEHUE KacaTelbHOM K rpa@uKy QyHKIUM; YMEHHUE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMH; YMEHHUE HCIIOJIb30BAaTh
HOPOM3BOJIHYIO JUIsl MCCIeloBaHUA (DYHKIHMM, HaXOQUTh HauOONbIIME U
HauMEHbIINE 3HAa4eHUs] (YHKIUH; CTPOUTh TpapuKU MHOTOUIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHaiu3a; I[pPUMEHSTh
IIPOU3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOr0 MOJEIMPOBaHUsl C MOMOIIBI0 U depeHInaTbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MNOHATUAMU: rpa@uK QyHKUMH, oOpaTHas QyHKUHMSA,
KOMIO3UIMS (QYHKUMHA, JIHUHeWHas QYHKIMS, KBaapaTHuHas (QyHKIUS,
pauvoHanmbHas (YHKLHUSA, CTeneHHas (YHKIHS, TPUTOHOMETPHYECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKIWH, IOKa3aTelbHas H
jgorapupmuueckas (GYHKIHUU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKUUH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (yHKIIHMHA, UCIIONB30BaTh
rpaduky UIsi U3ydeHus: MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JIpYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KU3HH, BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U
rpaduku QyHKUMH A7 pelleHHs] ypaBHEHUH, HEpPaBEHCTB M 3agad C
napamMeTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
dbuHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHMIO 3a/layd, HCCIENI0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHble CHUTYallMM Ha S3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEI0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCIOJBb30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATUSMHU: CpeaHee aphu(PMEeTHUYecKoe, MEeIHaHa,
HanOoJIpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXXAIOUIYI0 CBOMCTBA PEANBHBIX IPOLECCOB M SBJICHUI; MPEICTABIATH
uHQOpMAIMIO C TOMOWIbIO TaONWI W  JAMarpaMM; HUCCIEI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C IPUMEHEHHEM TIpapHuyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO AUarpaMM pacCeMBaHUs U JTMHEHHOW perpeccuu

YMeHue onepupoBaTh NOHATHAMM: CIydalHBId ONBIT U  CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTb C MCIIOJIb30BaHMEM IpaUUEecKUX METOJI0B; IHPUMEHAThH
(GOopMyNbl CIIOKEHUST M YMHOXEHHS BepoATHOCTEeH, (opMmyly MONHOM
BEpOSTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OINEepPUpPOBATh
NOHATUSIMM:  CIy4ailHas  BENWYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCKOe OXHJaHWue, JUCHEepCUs U CTaHJapTHOE OTKJIOHEHHE
CIy4ailHOM  BEJIMYMHBI, (QYHKIMM  paclpefesieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeAcieHUu; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpEICIICHUN I pELICHMs 3a/1ad;
3HAKOMCTBO C TOHSTHSIMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE TPUBOINUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEepUpOBaTh
MNOHATUSIMM:  COYETAaHUE, I[IEPEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBokK; OuHOM HblOoTOHA; yMmMeHHe NPUMEHSTh KOMOWMHATOPHbBIE
GbakThl U paccyXIeHus s pelleHds 3a7ad; OLEHHUBATh BEPOSTHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOIYUEHHBIN pe3ysIbTar

YMeHnE OICpHUpoOBaATH IIOHATUAMMU.: TOYKa, mnmpsmasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJ, IBYIPaHHbBIN
YTOJI, TPEXTPAHHBIN YroJj, CKPEIIMBAIOIINECS MPSIMbIE, MapauIeIbHOCTh U
NEPHEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMHU, YIOJl
MEXIY NPSMOU U IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJB30BaTh IPU PEIICHUU 3a/Ja4 H3Y4YCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIoIIer0o MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENH C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, peEllaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMa, Oupamuaa, ¢Gurypa U TMOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH THPAMHJBL, TPU3MBI, KOHYCa, LWIMHJIpPA, O00BEM Kyoa,
IOPSIMOYTOJIBHOTO  Mapajijiesienuieaa, NUpaMuabl, MPU3MBbl, LHIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUeHHUE
MHOTOTPaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalIeHUs, UX CEUEHHUs], B TOM UYUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OINpeneacHus] u3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAaX M MpPHU3HAKAX T'EOMETPUYECKUX (UTYyp, OOOCHOBBIBATHUIH
OmpoBepraTh MX; YMEHHE TPOBOAWTH KiIAacCHPHUKAIUIO GUTYp TIO
pa3MYHBIM [PHU3HAKAM, BBINOIHATE HEOOXOIMMBIE JIOTIOJHUTEIbHBIC
MOCTPOCHUS
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YMeHune onepupoBaThb MOHATHSMHU:  JBWKEHHE B  INPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0J00Us, TNOJOOHBIE (QUIYPBI; YMEHHUE
pacno3HaBaTh paBHbIE U MOAOOHBIE (PUIYpHl, B TOM 4HCIE B TMPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOIIEHUS TPH
pelIeHnr 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOII,
IomIaib, 006EM) MpHU pelIeHu  3a7a4 U3 IPYruX yueOHbIX IPEIMETOB U U3
peanbHOM KU3HHU; YMEHUE BBIUUCISTH T€OMETPUUYECKUE BEIMYUHBI (IJIMHA,
yroJ, IUIOMIa[ b, O0BEM, MJIOMIAAb MOBEPXHOCTH), MCIONb3ySd H3yYeHHBIC
q)OpMy.]'II)I N MCTOABI, B TOM YHCIIC: IIJIOaAb ITOBECPXHOCTH ITHPAMHIEBI,
NpU3Mbl, KOHYyCa, IWJIMWHApa, IUlomanas chepb; 00BEM  KyOa,
NpAMOYTOJIBHOI'0 mHapajuiCCnuicaa, nupaMuabl, IOpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00BEMOB MTOAOOHBIX (PHUTYD
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YMeHue omnepupoBaTh MOHATHUSMHU: TMPSMOYTOJNbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHWCIO, DPAa3JIOKEHHE BEKTOopa Mo 0aswucy,
CKaISIpHOE TPOW3BEJCHWE, BEKTOPHOE TIPOU3BEICHHUE, YTOJl MEXIy
BEKTOPAMH;, YMEHHUE UCTIOIH30BaTh BEKTOPHBINH U KOOPAMHATHBIN METO JIJIS
pellIeHUs] TEOMETPUUYECKUX 3a4a4 U 331a4 APYTUX YIeOHBIX IPEIMETOB

13

YMeHne BbIOUpATh MOAXOAIINN METOA IJIsl PEIICHUS 3a/1au; IIOHUMAaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAyKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JAPOOH, IPOLEHTHI,
OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM creneHd. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenb ¢ nensiM nokasareneMm. CTeneHb ¢ palMOHAIbHBIM INOKa3areneM. CBoiicTBa
' CTEIEeH
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm yncna. JlecsTHUHBIC U HATYypaTbHBIE JIOTAPU(MBEI
JelicTBuTenpHble ynciaa. ApupMeTHnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMUCICHUS, IPAaBUIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA pe3yJbTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9 = KommekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JorapupmMuyeckre ypaBHEHUs
2.5  Lemnsie u npoOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 = HUppaumoHaibHble HEPAaBEHCTBA
2.7 = Tloka3arenbpHble U JorapuMUYECKre HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrtemsl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11  Marpuna cucTemMsl JUHEWHBIX ypaBHEHUN. ONpeaennTens MaTpULbl
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHbIE
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIMHN
OO6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynmum  QyHKum.
3.2  IlpoMexyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HaMeHblllee 3HadeHne pyHKIun




Ha IPOMEXYTKE

Crenennas pyHKIHS C HaTypaJbHBIM U LeJbIM Moka3zareneM. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKH
3.5 lloka3arenbHas u Jorapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOTH TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1  IlpousBoanas pynkuuu. [IpouszBogHbIe 21eMeHTapHBIX QYHKIIUI
[IpumeHeHne mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxneHue HaumOONbIIEr0 M HAaUMEHBIIETO 3HAa4YeHHs] (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpain
5 MHOXecTBa U JIOTuKa
5.1 MHOXecTBO, orepauu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u MNOBEPXHOCTH BpAIECHUS
7.5  KoopauHatThl U BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka. BeposTHOCTb U cTaTucTHKA. ba3oBbIi U yIiyOJIeHHBIN YPOBHH.
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METOJUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

[IAPPOBBIE OBPA3OBATEJBHBIE PECYPCBI M PECYPCHI CETH
VB LIOK
WHTEPHET
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