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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENILHOTO — CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaAFOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiia (popmupoBaHusi y 0O0ydaroumuxcs
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA PpOJU TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEIUYUH U
nporieccoB. Ilpu m3ydeHum Kypca oOoOramarTcsi MPECTABICHUS YYalluxcs O
METO/IaX UCCIEIOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBHMM C yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE cojiepKaTeiabHbie JUHUU: «CiydaiiHbie COOBITHS W
BEPOSATHOCTIY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHMMaeT M3YYCHUE TE€OMETPUYECKOTO U
OMHOMMAIILHOTO PAaCIPENCNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTPE/ICTICHUSIMU.

Conepxanue mauHuU «CrydailHble COOBITHS W BEPOSTHOCTU»  CIIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJACTABICHUN O paclpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIy4YalHBIX BEJIMYMH, a TAKXK€ dTa JUHUA HEOOXOoJrMa Kak
0aza I W3ydeHHs] 3aKOHa OONBIIMX YHucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE W HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHIMAJTLHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopManu3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYaHBIMH  BCIIMYHMHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeiCHHsIM, TIPH 3TOM IPEroiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YacCOB.



COAEPKXAHUE YYEBHOI'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
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpeEceueHue, 00bEIUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ciI0KeHUsS BEPOSTHOCTEH.

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 HCHOBITAHUN 10 mniepBoro ycrnexa. Cepus
HE3aBUCHMBIX UCTIBITAHUIN bepHyuin.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpenencHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs W CTAHIAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHus
MaTeMaTHYECKOTO OXKWIAHUS, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHON BelWyuHBI. MaTeMaTtuyeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHuE |
JUCTIEPCHUsi TEOMETPUYECKOTO U OUHOMHMAIILHOTO pacipe/IeIeHUH.

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

[Ipumepsl HENpephIBHBIX ClydyanHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI MU Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuorn4yeckoe BOCIIUTAHME:

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.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 0e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0POBbIO (3710pOBO€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUN U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYIECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHONW M COIUATBHOMN
Cpembl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpPHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUYECKOW MeATEIBbHOCTH, JTalloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS [IMBHWIM3ALWHW; OBJIAJICHUCM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEICTBOM TIIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH MPOSKTHYIO M HCCIIECIOBATCIBCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oelicmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYICAwe2o0  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OMpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHUSIX U 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 BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

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 CIUUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIIATE €€ B pa3Nu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
c(hOPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble Oelicmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh U (GOPMYyIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU 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 X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOM 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 popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM U YCJIOBUSIM, OOBICHSITDH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSMHU:  cpeaHee  apu(MeTHdecKoe,  MeAuaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4aillHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITaX C PAaBHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOJUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TNEpECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCs AuarpaMMaMu Jilsiepa U GpOpMyJION CIIOKEHUS BEPOSATHOCTEN MpHU
pelIeHuN 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIAa YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PEILICHUH 3a1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
cepuHu UcnbITaHuil beprysu.

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

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO TharpaMm.

OnepupoBatTh MOHATUEM MATEMATUUECKOTO OKUAAHUS, IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIUTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PacCIpeICICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| IIpencraBnenue JaHHBIX U ONKCATENIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
9JIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEU https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa ¢o I\I/[[ ia IIOJTHOU 6 bubnuorexa LIOK
i » DOPMY § hitps:/m.eds00.ru/c0b7bOf1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/e0b7bOf 1
6 CepuH ociie J0BaTEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
P A hitps:/m.eds00.ru/e0b7bOf1
7 CryyaliHble BEIMYUHEI U pACIIPEASICHUS 6 bubnnorexa LIOK
i pactipen hitps:/m.eds00.ru/e0b7bOf1
bu6mmoreka [JOK
8 06006 % 5 2
ODTIEHHIE 1 CHCTEMATHSAMHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| MareMatuueckoe 0KHuIaHue CIydyailHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3 0 3 1
AKOH DOTIBIIIX HUCET https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pactipenenenus) https://m.edsoo.ru/5fbe5dcl
bu6mmoreka [IOK
H 2 1
> OPMATILHOC paACTPEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 06o01IeHNE U 19 ) bubmmorexa [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[IpencraBnenue qaHHbBIX C
MTOMOIIBIO TAOIUI] ¥ JUarpamMm

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

https://m.edsoo.ru/9blcc52e

Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIee U
HaNMMCHBIICC 3HAYCHMS, pasMax,
JMCTIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

https://m.edsoo.ru/c4a74b3a

Cpennee apudmernueckoe,
MeanaHa, Hanooablliee U
HaMMEHbIIIee 3HAYCHNUs, pa3Max,
JHCTIEpCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpPOB

https://m.edsoo.ru/4ea424ab

Cpennee apudmernueckoe,
MeanaHa, HanooabIlee U
HaMMEHbIIIee 3HAYCHNUs, pa3Max,
JCTIEPCHsI, CTAHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB

https://m.edsoo.ru/58a8ale2

CirydaiiHble SKCIIEpUMEHTHI
(OMBITHI) U CITy4aiiHbIE COOBITHUS.
DnemeHTapHbIe COOBITUSI (MCXObI)

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

https://m.edsoo.ru/8783cf1c

https://m.edsoo.ru/c6987d16




BeposTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.

7 https://m.edsoo.ru/b3d8bedc
[IpakTuueckas pabora
Onepanuu Haa COOBITHSIMHU:
nepecedeHue, 00beAMHCHHE

8 . https://m.edsoo.ru/477e51fa
COOBITHI, TPOTUBOMOJIOKHBIE
coObITUd. JlnarpamMmmsl Ditiepa
Omneparuu HaJ COOBITHAMU:
nepeceveHue, 00beTMHEHHE

9 . https://m.edsoo.ru/8b954641
COOBITHIA, TPOTUBOTIOIOKHBIC
coObITuA. JlnarpamMmmsl Ditnepa

10 dopMyita CIOXKEHHUST BEPOSITHOCTEH https://m.edsoo.ru/2d83a669
VYcnoBHast BEpOSITHOCT.

11 YMHOXEHUE BEPOATHOCTEN. [lepeBo https://m.edsoo.ru/118d9615
CIIy4allHOTO KCIIEpPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOXEHUE BEpOATHOCTEN. [lepeBo https://m.edsoo.ru/aa2 7ff7f
CIIy4allHOTO HKCIIEpUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOkKeHuE BeposaTHOCTEN. JlepeBo https://m.edsoo.ru/5aefc694
CIIy4allHOT O KCIIEpUMEHTA

14 ®opmyJia MOJTHON BEPOATHOCTH https://m.edsoo.ru/d3e322f6

15 dopmyJia MOJIHON BEPOATHOCTH https://m.edsoo.ru/e32573f7
dopMyIia MOJHON BEPOATHOCTH.

16 https://m.edsoo.ru/7ae5dale
HezaBucumeie coObITHS

17 KonrtponsHas pabora https://m.edsoo.ru/7226£834




Komb6unaropHoe npaBuiio

18 https://m.edsoo.ru/deabcb7e
YMHOXKCHHS

19 [lepectanoBku u akTopuan https://m.edsoo.ru/e227c718

20 Yuciio coueTanuit https://m.edsoo.ru/5343d619
Tpeyroapuuk Ilackansa. @opmyia

21 peyr pMY https://m.edsoo.ru/b48c5dc5
onnoma Herotona
bunapHsIii ClIy4alHBIN OIBIT
(ucnbITaHue), ycrex U Heyaya.

22 HesaBucumeble ucneiranus. Cepust https://m.edsoo.ru/bc98{227
HE3aBUCHUMBIX HCIIBITAHUI 10
MEepBOro ycrexa
Cepus HE3aBUCUMBIX HUCTIBITAHUM

23 https://m.edsoo.ru/e8275498
bepnymm
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
IIpa eckas paboTa ¢

24 paitiHecias pabot https://m.edsoo.ru/f388285d
HCIIOIH30BAaHUEM DJICKTPOHHBIX
TalJIHI]

25 CrnyuaiiHast Bemu4rHa https://m.edsoo.ru/f6a2c735
Pacnpenenenne BEpOSITHOCTEN.

26 pedl p https://m.edsoo.ru/fbe9cab4
Jluarpamma pacrpezeneHus
CymMma OU3BENICHUE

27 YMM& H HPOHSBEACHH https://m.edsoo.ru/b4a221d3
CITy4alHBIX BEJIMYNH
CyMMa ¥ IIpOU3BEIEHHUE

28 y . p a https://m.edsoo.ru/4a8¢7174
CIIy9aliHbIX BEJTMYUH
[Ipumeps! pacipeneneHnii, B TOM

29 YUCIIE TEOMETPUUYECKOE U https://m.edsoo.ru/877856e3
OMHOMHAJILHOE

30 [Ipumepsl pactipeneneHuii, B TOM https://m.edsoo.ru/522f7df1




YHCIIC TEOMETPUUYCCKOE U
OUHOMHUAJIBHOE

IToBTOpEeHME, 0000IIEHNE U

31 . 1 https://m.edsoo.ru/fecclec3
CHCTEMAaTH3aIusI 3HAaHUHU
I1 000

32 OBTOPEHHE, 000 meHIfe 1 1 https://m.edsoo.ru/dc692abf
CHCTEMAaTH3alus 3HAHUI

33 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/e5853b67
I1 , 0000

34 OBTOPEHHE, 000 meHI:Ie 1 1 https://m.edsoo.ru/e6adddas
CHUCTEMAaTH3alus 3HAaHUHN

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

KoauuecTBO 4acoB

Tema ypoka KoHTpoJibHbIe
Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpenue, 060061IeHNE,

CHCTEMAaTH3aINsI 3HAaHUH.

Crny4daiiHble ONBITHI U BEPOATHOCTHU 1
ciyyaitHbIx coOblTuil. Cepun

HE3aBUCHUMBIX MCIBITAHUI

https://m.edsoo.ru/b7cb77a4

[ToBTOpeHue, 0600IEeHNE,

CHCTEMAaTH3aINsI 3HAaHUH.

CrnydaiiHbl€ ONBITHI U BEPOATHOCTHU 1
ciyyaitHbIx coObITuil. Cepun

HE3aBUCHUMBIX MCITBLITAHUN

https://m.edsoo.ru/24c¢93b89

[ToBTOpenue, 0600IIEHNE,

CHCTEMaTH3aINsI 3HAaHWH.

CryuaiiHbl€ OIIBITBI U BEPOSTHOCTH 1
ciyyaitHbIx coObTuil. Cepun

HE3aBHCHMBIX UCIIBITAHUN

https://m.edsoo.ru/f24b848e

[ToBTOpenue, 0600MIEHNE,

cHCTEMaTH3aInsI 3HAaHUH.

CiyuaiiHbl€ OIBITBHI U BEPOSTHOCTU 1
ciyyaitHbIx coObTuil. Cepun

HE3aBHCHUMBIX UCIIBITAHUN

https://m.edsoo.ru/82fbf3ec

[Ipumeps! npuMeHeHHs
MaTEeMaTHYECKOIr0 OKMIaHUS 1
(cTpaxoBaHue, JOTEpEs)

https://m.edsoo.ru/6aca342b




MaremaTudeckoe OXKHAaHUe

6 . https://m.edsoo.ru/9be56fc7
CYMMBI CITy4alHbIX BEIMYUH
MatemaTnueckoe 0XKUIaHnue

7 reOMETPUYECKOrO U https://m.edso0.ru/665f81d6
OMHOMMAJIBHOT'O paclpeieleHni
MatemaTuueckoe 0XKHU1aHnue

8 FeOMETPUYECKOI0 U https://m.edsoo.ru/4657d66e
OMHOMMAJIBHOTO paclpeieleHuit

9 Jlieniepeiti  cTanaptioe https://m.edsoo.ru/57f4dc58
OTKJIOHEHHE

10 Jlucriepeust 1 CTaHAapTHOe https://m.edsoo.ru/254455a5
OTKJIOHEHHE

11 Jlucriepeit FeOMETpIeCKoro i https://m.edsoo.ru/7818538
OMHOMMAJIBHOTO paclpeieleHus
[IpakTuueckas pabota c

12 HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/cbc32894
TabyInI

13 3akon 6OHBH\J,HX et . https://m.edsoo.ru/b44b3253
Br100opouHbIit METOT UCCIIEI0OBaHUN

14 3aKOH oMBIIX HHCeT } hitps://m.eds00.ru/b829a429
Br100opouHbIit METOT UCCIIEIOBAaHUN
[IpakTuueckas pabota c

15 HUCIIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/7ac4c62f
TabNIuI

16 HToroBasi KOHTpOJIbHASA paboTa https://m.edsoo.ru/49ba3362
[Ipumeps! HeNpephIBHBIX

17 Clly4alHbIX BennyuH. OyHKIusA https://m.edsoo.ru/4cf752al

IJIOTHOCTHU pacpCaCIICHUSA.




18

19

20

PaBHOMEpHOE pacnpeneneHue u ero
CBOMCTBA

[Ipumeps! HeMpepbIBHBIX
CIIy4YailHbIX BeJIMYHH. OYyHKIMS
IUIOTHOCTHU pacrpeiesieHusl.
PaBHOMEpHOE pacnpeienieHe u ero
CBOMCTBA

3agauu, IpUBOASAIINE K
HOPMaJIbHOMY PaCHpE/IEIICHHUIO.
OyHKIMS IIIOTHOCTH U CBOMCTBA
HOPMaJIBHOTO pacrpeaeneHus

[IpakTuueckas padbora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TadJInI

https://m.edsoo.ru/6421c5d3

https://m.edsoo.ru/2aac6d13

https://m.edsoo.ru/b1bfa489

21

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHWH.
OnucarenbHas CTATUCTHKA

https://m.edsoo.ru/b899d958

22

23

24

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHWH.
OnucarenbHas CTATUCTHKA

IToBTOpenue, o0o0IIeHNE U
cucTeMaTH3anus 3HaHUi. OTBITHI C
PaBHOBO3MOYKHBIMHU
3JIEMEHTapPHBIMU COOBITUAMHU

IToBTOpenue, 0000IIEHNE U
cucTeMaTH3anus 3HaHUi. OTBITHI C
PaBHOBO3MOYKHBIMHU
3JIEMEHTapPHBIMU COOBITUAMHU

https://m.edsoo.ru/ac4bfaft7

https://m.edsoo.ru/2f3c5a48

https://m.edsoo.ru/5943b5fa




25

[ToBTOpEeHME, 0000IIEHNE U
cUucTeMaTu3alus 3HaHU.
Brrunciienue BeposTHOCTEN
COOBITHH ¢ IpUMEHEHHEM (GOopMyIT
U TpaUUECKUX METOI0B
(xoopauHaTHas npsAMas, IepeBo,
auarpaMma Disepa)

https://m.edsoo.ru/37986876

26

27

28

[ToBTOpenue, 0600IIEHNE 1
cucTeMaTu3alus 3HaHHM.
Brrunciienue BeposTHOCTER
COOBITUH C IPUMEHEHUEM POpMYIT
U rpaduYecKUX METOJI0B
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditnepa)

[ToBTOpenue, 0600IIEHNE U
cucTeMaTh3alys 3HaHUH.
Beruucnenue BeposiTHOCTEH
COOBITHH ¢ pUMEHEeHneM Gopmyit
U rpaduUecKUX METO/I0B
(xoopauHaTHas npsAMas, AepeBo,
nuarpamma Disepa)

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTU3alys 3HaHUH.
Brruucnienmne BeposiTHOCTEH
COOBITUH ¢ IPUMEHEHUEM POopMYIT
U rpaduYeCcKUX METOJI0B
(xoopauHaTHas npsAMas, AepeBo,
nuarpaMmma Disepa)

https://m.edsoo.ru/465e8e4f

https://m.edsoo.ru/2195¢7f3

https://m.edsoo.ru/fe121967

29

[ToBTOpenue, 0600IIEHNE U

https://m.edsoo.ru/56234alc




30

31

32

CHCTEMaTH3aINs 3HAHUH.
Crny4daiiHble BETMYUHBI U
pacripeneneHus

[ToBTOpEeHME, 0000IIEHNE U
CUCTeMaTH3alusl 3HAaHHH.
Cityyalinble BEJIMYUHBI U
pacrpeeneHus

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3allMsl 3HAHMIA.
MareMmaTH4ueCcKOe OKHIAHNE
CIIy4allHOU BEIMYHMHBI

[ToBTOpenue, 0600IICHNE 1
CUCTEMAaTU3aLMsl 3HAHUMH.
MatemaTuueckoe 0XKHUIaHnue
CIIy4alHOM BEJIMYHUHBI

https://m.edsoo.ru/db369{8e

https://m.eds00.ru/86¢75cb8

https://m.edsoo.ru/33ed94c9

33

34

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/3baaae22

https://m.edsoo.ru/6978c9%e4







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJUIIBI U JUATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MECAHUaHa,
HaI/I60JII)IHee, HAaUMCHBIICC 3HAYCHUC, pa3dMax MacCCHBa 4YHCIIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATHUSAMH: CIy4alHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHOe COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIy4ailHOr0  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CﬂyqaﬁHBIMH CO6I)ITI/I$IMI/I, HaxoJuTb W CpPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICPUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHUE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  JIUarpaMMamMu  OJinepa ©  QOpPMYTOH  CIOKEHUS

BEPOSTHOCTEN MPH pELICHUH 3a/1a4

OnepupoBaTh MOHATHUAMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO J€PEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUIN B cEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIEXa, HAaXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MOHATHUAMM: CIOydallHas BEIWYWHA, paCIpEACIICHHE

BCPOHTHOCTCﬁ, AuarpaMma pacrupeCaciICHUA




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIIy4YalHOW  BEJIMYMHBI 10
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHJIAHHS, MPUBOJIUTH
- NpUMEpPbl  TOrO, Kak MPUMEHsSEeTCS MaTeMaTU4YecKoe OXHJaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMaTUYECKOE OXKHUJIAHUE IO
JTAHHOMY pacrpe/IeIeHUIO
53 Nwmets npeacTaBiieHne o0 3aK0HE OOJBIINX YHCENT
54 Nwmets npeacTaBiieHrne 0 HOpMaabHOM pacnpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Kon
6 Teopust BeposTHOCTEN U CTaTUCTHKA
[IpeacraBnenne ndaHHBIX C MOMOHIbIO Tabimuun u  guarpamMm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoJsiplliee W HaMMEHbIlIEe 3HAYCHUS, pa3Max,
JUCIEPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHbIe COOBITHS. JIeMEHTapHBIE
coObITUsa (Mcxonbl). BeposiTHOCTh ciyyaiiHOro cOOBITHA. bnM30CcTh 4YacTOTHI U
6.2 BEPOATHOCTH cOObITUH. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITUAMHU.  BeposiTHOCTM  CcOOBITUH B OMBITaX €  PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuy Hajx COOBITUSIMU: IE€peceuyeHue, OObEIUHEHHE, IPOTHUBOINOIOKHBIE
' coObITus. uarpammel Ditnepa. @opmyrna cioxkeHUs: BEpOSTHOCTEN
6.4 VYcnoBHass BEpOSATHOCTb. YMHOMXKEHHE BeposTHOCTEH. JlepeBo  ciaydyailHOTO
. skcniepuMmenTa. @opmyra nojHoN BeposiTHOCTU. HezaBucuMebie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepectanoBku u ¢akropuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapHblii cnyyaliHeli ONBIT (WCHBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltanusa. Cepusi HE3aBUCHUMBIX HCIBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmpeeineHusl.
' ITpumeps! pactipesienieHni, B TOM YHCIIe TeOMETpUUECKOe U OMHOMMAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapakTEpPUCTUKU CIIy4allHBIX BEJIMYMH: MAaTEMaTHYECKOE OXHUAAHUE,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTUYeCKOTo
OXXHMJIaHMsI, B TOM YHCJIE B 3a7a4yax U3 MOBCEIHEBHOM >XM3HU. MaTemaTHdeckoe
OXKHMJIaHWEe OWHAPHOM CIIy4aiiHOW BEIMYMHBI. MaTeMaTHYECKOE OXKUJIAHHUE CYMMBI
CIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUJAHUE U JUCIIEPCUS T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ielIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obiiecTBe. BbiOOpouHbIi
METOJI UCCIIEIOBAHUN
IIpuMepsl  HeNpepbIBHBIX  CIy4alHBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH

pacnpezeneHus. 3agaun, MPUBOIALINE K HOpMAIbHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacrpeieICHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Branenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAaMHU PELICHUS 3ajad;
yMeHHe (OpPMYJIUpOBaTH M ONEPUPOBATh IOHATHSIMHU: OIpE/ACICHHE,
aKCHoMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCWIIBHBIE (DOPMYIHUPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TIPOTHUBOIIOJIIOKHOE YTBEPXKACHUE, NPUBOIUTH HPUMEPHI H
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ| MaTeMaTH4YeCKOH HHIYKIUU;
MPOBOJUTH JTOKA3aTeIbHBIE PACCYXACHUS NPU PELICHUU 33]ad, OLICHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXKACHWUH; yMEHHE  OINEpUpOBaTh
HNOHSATHAMHU: MHOXKECTBO, ITOJMHO)KECTBO, OIEpallid HaJ MHO)XECTBAMHU;
yYMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT JJIs ONHCaHUs
pEaNbHBIX MPOLIECCOB M SBJICHUHA M MPH PEIICHUU 3a]ad, B TOM YHCIE W3
JIPYruX YYeOHBIX IPEJMETOB; yMEHHE ONEepHUpPOBATH IMOHATHAMU: Tpad,
CBsI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/laBaTh U
OMHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MPH
peleHnH 3a1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HATypalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IIOKa3aTeleM,
jJorapudm 4YuClIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOM3BOJILHOTO YHCIIA,
OCTaTOK [0 MOJIYNI0, PalMOHAIBHOE 4YHCIO, HPPALMOHATIBHOE YHCIO,
MHO’KECTBA HaTypalbHbIX, LIETbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPU3HAKH JEITUMOCTH, HAMMEHBIIMHA OOIui
JenuTeNs W HauMeHbIllee ofliee KpartHoe, airoput™M EBkiampa mnpu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYEHUM U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloOHaJIbHBIX  BBIPQKEHUN;  YMEHHE  ONEpUpOBaTb  MOHATUSAMHU:
MOCIe0BATENbHOCTh, apudMeTnyeckass MpOrpeccusi, TreoMeTpuyecKas
nporpeccusi, O€CKOHEUHO yObIBarollass TeOMETpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh IOCJIEIOBATENIBHOCTH, B TOM UHUCIE C IOMOLIbIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCJI0, CONPSDKEHHBIE KOMIUIEKCHBIE UHCIIA, MOIYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpHUecKass M  anreOpauyeckas); YMETb
MPOU3BOIUTH apUPMETHUECKHUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;




MNPUBOAUTE MPUMCPBI UCIOJIB30BaHUSA KOMIUICKCHBIX YHCCII; OICPUPOBATH
MOHATUSIMH:  MaTtpuma 2x2 u  3%X3,  onpenenuresib  MaTpUIIbL,
reOMETPUYECKUN CMBICH ONPeeTUTENs

YMeHue onepupoBarbh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENECHHBbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEpUPOBATh ITOHATUAMM:
TOKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIUYHBIX NPHUEMOB; DPELIATh YPABHECHMs, HEPABCHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pPaziInyHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKILHUH,
HEPUOJIMYHOCT (PYHKIMHM, OrpaHMYEHHOCTb (YHKLUUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HeNpepbiBHAS (DYHKIHMS, acCUMOTOTHI rpaduka
¢GyHKIMM, NepBas U BTOpas NMPOU3BOAHAS (DYHKLMH, T€OMETPUUYECKHI U
¢u3nvecKkuii  CMBICT TPOM3BOAHON, IEpBOOOpa3Hass, ONpeAeTIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
GbyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (DYHKIMH; YMEHHUE HCII0JIb30BaTh
IPOM3BOJHYIO JUIsl MCCIeloBaHUA (DYHKIMI, HaXOQUTh HaumOONIbLIME U
HauMEHbIINE 3HAa4eHMUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
WCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MIPOM3BOJHYIO JUISl HAXOXKJIEHUS HAWIYyYLIero peleHus B MPHUKIAIHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IIOIAAN U 00bEMBI (QUIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJIEIMPOBaHUsI C MOMOIIBI0 U dhepeHInaTbHBIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: TpapuK QYHKIUH, oOpaTHas QyHKIIMS,
KOMIIO3UIMS (QYHKUMH, JMHEWHas QYHKIMs, KBajapaTHuHas (QyHKIUS,
pauvoHanmbHass (YHKLHUSA, CTeNeHHas (YHKIMs, TPUTOHOMETPUYECKUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIWH, IOKa3aTellbHas U
jgorapupmuueckass (GYHKIHUU; YMEHHE CTPOUTh TIpaduKu H3yUEHHBIX
(GyHKIUH, BBITOIHATH NpeoOpazoBaHus IpapuKoB (GYHKIIMHA, UCIIOIb30BaTh
rpaduKy JUTS W3yYeHHUs TPOILECCOB M 3aBUCHMOCTEH, MIPHU pPEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aad W3 PEaJbHON KHU3HH; BBIPAKAThH
dbopMyTaMi 3aBHCHMOCTH MEXJY BEITHMUYMHAMHM; HCIIOJIB30BaTh CBOWCTBA M
rpaduku QyHKUMHA A7 pelleHHs] ypaBHEHUH, HEpaBeHCTB U 3ajad C
napameTpamu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBa
peleHnii ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemarb TEKCTOBBIE 3a/aud pPa3HbIX THUMNOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBIXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/la4yil U3 O0JacTU YIpaBICHHS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBbl TIO YCIOBHUIO 3aJayd, HCCIIEJOBATh IIOJIyYEHHOE pElIeHue U
OLICHMBATh MPABAONOJOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEINPOBATh
pealbHbIE CHUTYyallUM Ha S3bIKE MAaTEMATHKH; COCTaBISATh BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJICIM  C  HWCHOJB30BAHMEM  ammaparta  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATUSMHU: CpelHee apudmMeTHdeckoe, MeAHMaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAYCHUS, pa3Max, JUCIEPCUs, CTaHJIAPTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpMaIKIO, TPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadukax,
OTPaKaIOIIyI0 CBOWCTBA peajbHBIX MPOLECCOB U SIBJICHUH; MPEICTABIAThH
MHPOpPMALMI0O C TOMOLIBIO TalNMI M  JAWarpamMM; HcCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHUCIE C IPUMEHEHHEM TIpaduuecKux
METOOB U 3JIEKTPOHHBIX CPEJACTB; rpa)UyecKu HcCIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4YalHBIA ONBIT M CIIydallHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIIOJNb30BaHMEM TIpaUUecKUMX METOJIOB; IHPUMEHSAThH
GopMyNbl CIIOKEHUST M YMHOXEHUs BeposATHOCTeH, (opmylly MOIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OINEepPUpPOBATh
NOHATUSIMM:  CIy4yailHass  BeJNWYMHA, paclpeiesieHue BEepOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWe, JUCIEpPCHs W CTaHJApTHOE OTKIOHEHHE
ClIy4ailHOM  BeJIMYMHBI, (QYHKUMHM  pacrlpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTeJIbHOIO U HOPMAJIBHOI'O PaclpeiciiCeHu; YMEHNE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpEICIICHUIN I pELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE PUBOIUTH PUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBATH
MOHATUSIMM:  COYETAaHUE, I[IEPECTAHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBok; OuHOM HblOTOHA; yMeHHE NHPUMEHSTh KOMOMHATOPHbBIE
GakThl W pacCyXIeHUs s pelIeHUs 3a7ay; OLEHUBATh BEPOSITHOCTH
peanmbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOIYUEHHBIN pe3ysbTar

YMmenne ONneprupoBaTh IIOHATUAMMU: TOYKa, mpsmas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA YIJia, TIJIOCKUI yroj, IBYrpaHHbIN
YTOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAOIIMECS MPAMbIC, MapaUIETbHOCTh U
MEPIECHINKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, YrOJI MEKIY MPSIMBIMHU, YTOJ
MEXKy MPSAMOU U MIJIOCKOCTBIO, YTOJl MEKIY IIOCKOCTSIMU, PACCTOSHUE OT
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TOYKH OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY MPSAMBIMH, PACCTOAHUC MCKIY
IIJIOCKOCTSAMHU, YMCECHUC HCIIOJB30BaTh IpU PEIICHHU 3aJad HN3YUCHHBIC
(baKTBI U TCOPEMBI IIAHUMCTPHUHU, YMCHHUEC OLUCHHUBATH PasMEpPhbI 00BEKTOB
OKpyXKammero Mvpa, CTpOUTbh MATCMATHYCCKUC MOACIM C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHHA | BCJIMYMH, peulaTb CBsA3aHHBIE C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LUINHAP, KOHYyC, map, cdepa, miomans cdepsl, IIOUIAAb
MOBEPXHOCTH TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, IPU3MBbl, LHIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHMs] KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHMKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeaeneHus] u3y4aeMbiXx (UTYp, BBIIBUTaTh THMIIOTE3HI O
CBOWCTBAX M MpPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
OmpoBepraTh MX; YMEHHE TPOBOAWTH KiIAacCHPHUKAIUI0 GUTYyp IO
pPa3NMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJIHUTEIHHBIE
IIOCTPOEHUS

11

YMeHue  onepupoBaTb  IOHATHSMM:  JBWXKEHME B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0a00Us, TNOAOOHBIE (UIYPB; yMEHUE
pacro3HaBaTh paBHbIE U MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS TpU
pelIeHUH 3ajlay; HAaXOJUTh T€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTOd,
I0IaAb, 00BEM) IPU PELICHUN 33]a4 U3 JPYTUX y4EOHBIX IPEIMETOB U U3
peaabHOMN KM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIHUMHBI (JIMHA,
yroj, Mmiomaas, 00bEM, IUIOMIA[L MMOBEPXHOCTH), UCHOJb3Ys H3yuEHHbIE
q)OpMy.]'II)I H MCTOABLI, B TOM 4YHCIIC: IJIOaAb IMNOBCPXHOCTH IHPAMHIBI,
OpU3Mbl, KOHyca, LMIUHApa, Iulomaas cdepsl; o00bEM  KyoOa,
NPSAMOYTOJIBHOTO  MapaJulesenuIieqa, MNUpaMuabl, TPU3MBI, L[UIMHAPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHNE 00bEMOB MOJOOHBIX GUTYDP
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YMeHue onepupoBarh MOHATHSAMU: NPSAMOYTOJbHAsL CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAWHATBHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJICHNE BEKTOpa Ha YHCIO, pa3JIOKEHHWE BEKTopa To 0asucy,
CKaJISIPHOE TPOU3BEACHUE, BEKTOPHOE NPOMU3BEAECHUE, YIroJ MEXIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAWHATHBIA METOM JJIst
pellIeHrs TEOMETPUUYECKUX 3aa4 U 3a1a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHne BI)I6I/IpaTI) HO}IXO}ISII].[PI?I MCTOJ AJId pCHICHUSA 3aaa4u; TOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HENbIX YHCEel
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOHM, IPOLEHTHI,
OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTereHH. JleWcTBUS ¢ apuMETHUECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenb ¢ nensiM nokasarenem. CTeneHb ¢ palMOHAIbHBIM IOKa3areneM. CBoiicTBa
' CTEIEeH
L5 CuHyCc, KOCHMHYC M TAHITE€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JelicTBuTenpHble yncaa. ApupMeTHdeckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMCICHUS, IPAaBUIA OKPYIJICHUS, IPUKHUIKA U OL[EHKA pe3yJbTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BbIpaKEHUM
1.9 = KommiekcHble uncia
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JOrapu(pMUyecKre ypaBHEHUs
2.5  Lemnsie u qpoOHO-paliMOHATFHBIE HEPABEHCTBA
2.6 = HUppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbHble U JorapuMHUUECKHE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEeHCTBA
2.9 = Cucrembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10  VpaBHEeHM:, HEpaBEHCTBA U CUCTEMBI C TapaMETPAMHU
2.11  Marpuna cuctemMsl JUHEWHBIX ypaBHEHUN. ONpeaennTens MaTpPULIbI
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHBIE
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIMHA
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢dyHknum.
3.2  IlpoMexyTKu  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.

MakcumyMmbl 1 MUHUMYMBI QyHKIIUU. Hanbomnbliee 1 HauMeHblee 3HaueHNUE PYHKIIMH




Ha IPOMEXYTKE

Crenennas pyHKIHS C HaTypaJbHBIM U LeJbIM NoKa3zareneM. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTeNeHn
34  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 lloka3arenbHas u JorapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOThl TpadukoB GyHKIMNA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarTelbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEI0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0XKHBIX IPOIEHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE TIeMEHTAPHBIX (PYHKITHI
[IpumeHeHne mNPOWM3BOAHOM K WCCIEAOBAHHIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 = okctpemMymbl. HaxoxneHue HamOONbIIEro M HAUMEHbBIIErO 3Ha4eHHs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTuKa
5.1 MHoOXecTBO, orepauy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 = BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpsAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIlECHUS
7.5  KoopauHaThl U BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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