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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOIO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl oOecriedMBaeT OBJIAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJISIONIMMHI OCHOBY JJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoyibl. Kypc mpemnHazHaueH miis (QoOpMHpOBaHUS y OOydYarOUIUXCS
CTaTUCTUYECKON KYJIbTYpbl W TMOHUMAHUSA PpOJU TEOPHUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA Il U3yUYEHUS CIIy4allHBIX COOBITHM, BEJIUYUH U
npoieccoB. [lpu m3ydeHunm Kypca oOOramarTcsi NPECTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO HAa 3aKPEIJICHUE 3HAHWMW, MMOJYyYECHHBIX MPHU
M3Yy4YEHUU Kypca OCHOBHOM ILIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA34X MEXIY HHUMH Ha BAXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX TMTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBMM C yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BBIICIICHBI
CJIEIyIONIUE OCHOBHBIE cojiepKareiabHbie JUHUHU: «CiydaiiHbie COOBITHS W
BEPOSATHOCTWY, «CydailHble BEIMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHMMaeT M3YYEHUE TE€OMETPUYECKOTO0 U
OMHOMMAIILHOTO PAaCIpEIeNICHUd W 3HAKOMCTBO C MX HEMPEPHIBHBIMH aHAJIOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTPEICTICHUSIMU.

Conepxanue nuHUU «CrydailHble COOBITHS W BEPOSTHOCTHU»  CIIYXKUT
OCHOBOM Jyisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEHN
MEXIy 3HAUCHUSIMU CIy4alHBIX BEJIMYMH, a TaKXKe dTa JIMHUS HE0OXOJIuMa Kak
0aza s W3ydeHWs] 3aKOoHAa OONBIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIOIIETO B TPUPOJE U OOIIECTBE W HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzauio. Cam 3ak0H OOJIBIIUX YHCEN MpeJiaraeTcsi B 03HAKOMUTENbHOM
dbopMe ¢ MUHIMAJTBHBIM HCITOJIb30BAaHUEM MAaTEMaTHYECKOTo (popmanm3ma.

Tembl, CBSI3aHHBIC C  HEMNPEPHIBHBIMUA  CIyYaHBIMH  BEJIWYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyJaiHBIX
SBJICHUA C MOMOIIBbIO HENMpPepbIBHbIX (QyHKIUN. OCHOBHOE BHUMaHUE YJEsAETCS
MOKA3aTeIbHOMY W HOPMAJIBHOMY pacIpeaesIeHusM, TPU 3TOM TIPEIoIaraeTcs
O3HAKOMHTENIFHOE M3y4YeHHE MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabnui u jguarpamMm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJsiblllee W HAaWMEHbIIEEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4YalHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOro coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITMi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITHMII B ONBITax  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJ COOBITUSAMU: NIEpeceueHue, 00bEINHEHUE, TIPOTUBOIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepumenTa. dopmyra nonHoi BeposTHocTU. HezaBucuMblie coObITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCNBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHWN 10 mniepBoro ycrexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

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

11 KIIACC

YucnoBele  XapaKTEpUCTUKW  CIYYaWHBIX BEJIMYMH: MaTE€MaTHYECKOE
OKMJIAHUE, JHUCIIEPCHUS W CTAaHIApTHOE OTKJIOHEHHWE. [Ipumepsl npuUMEHEHHS
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadaX M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Clay4yallHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHBbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHUuE |
JUCTIEPCHUsi TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHui.

3akoH OOJIBIIMX 4YHCEI MU €ro poJib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIit METO/T MCCIIEOBAHUM.

[Ipumepsl HENpephIBHBIX ClaydauHbIX BenudyuH. [loHsATHE O IIOTHOCTH
pacnpeneneHus. 3a1a4d, IPUBOASAIIME K HOPMaJIbHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
cOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMSI, OSTHYECKOTO MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELIEHUN, paccyXIeHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTB); ¢du3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHAIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO ¥  CHOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa30BaHHIO |
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, TMOHUMAHUEM BIUSHUS
COIMATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAIbHOM
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoO0ieM;
OpUCHTAaIMel Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAaHHWS IMOCTYIKOB H OIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPeIbl.

ILleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIBbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [MBHIN3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEpU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJHCarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTH W  MPeoOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIIOJBH30BAaTh BOIMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABISATH ACPUIUTH UHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B pa3Iu4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 00ecnedusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YEHHbIN pe3ylbTarT;

B X0J1€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po6JIeMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pELICHUs; COIMOCTaBIATh CBOUM CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU paOOThI MPU PELICHUH YU4EOHBIX 3a/]1a4; MPUHUMATh 1IEIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeaeiaTh BUAblI pabOT, 10roBapUBaThHCs, 00CYKIATh MPOLIECC
U pe3yJbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIAITh IJIaH, JITOPUTM PELICHUS 3a/1auM, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHuss MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHUS WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MNOHATHSAMH:  cpefaHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JEMEHTApPHBIM HMCXOJ) CIy4aillHOTO OIIbITa;
HaXOJUThb BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (¢QopMynHpoBaTh COOBITHS: TIEpPECEUEHUE M OOBEAUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
I0JIb30BaThCs AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHHUS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBarh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTh, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIBIO JE€peBa
CJIy4ailHOTO OMbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIe€Xa; HAXOAUTh BEPOSITHOCTUA COOBITHIA B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSAMM:  CIlydailHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIipeiesieHus.

11 KIIACC

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

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KHUIAAHUS; IPUBOIUTH TPUMEPHI,
KaK IMPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEIWYMHBI HAXOIWUTH
MaTEMaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HmeTh npeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HauMeHnoBaHue pa3iesioB U TeEM nudpoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
MPOrpamMmmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
| [IpencraBieHue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITBI M CITy4aliHBIC COOBITHS,
i i bu6mmoreka [IOK
2 ONBITHI C PABHOBO3MOKHBIMH 3 1
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJaMU
3 Omnepanuu HaJ COOBITUSAMHE, CITOXKEHUE 3 bubnnorexa [JOK
BEPOSATHOCTEMN https://m.edsoo0.ru/e0b7b0f1
VYcnoBHas BEpOSTHOCTB, IEPEBO
4 CITy4aitHOTO (I))HBITa do AI; lea TIOJTHOM 6 bubmmorexa [TOK
ya » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTH COOBITUI
bu6mmoreka [JOK
5 6] 0 4
JIEMCHTBI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa [TOK
P A https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHble BEIMYUHEI U pacIpeacIcHUs 6 bubmorexa HOK
i pactipen https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [IOK
i 2
8 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 5 https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
1 MaremaTuyecKoe OKUIaHUE Cy4alHOM 4 bubmunorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHOI BEJIMYHUHbI https://m.edsoo.ru/5tbeSdel
bu6mmoreka [IOK
3 3 0 3 1
AKOH DOTIBIIHX HHECH https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI ) bubnnorexa [JOK
(pactipenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
5 H 2 1
OPMAILHOC pacTpeACIICHHA https://m.edsoo.ru/5tbeSdcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| IIpencraBnenre naHHBIX C 1 bubnnoreka [JOK
MOMOIIIBIO TAOJIHII U TUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauooJbIIee U
bubnuoreka [{OK
2 HaWMEHbIIIEe 3HAaYCHUs, pa3Max, 1
https://m.edsoo.ru/dd00738d
JMCTIEpCHsi, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeraHa, HauooJIbIee U
3 HavMEHbIIIee 3HAYCHHUS, pa3Max 1 bubmorexa HOK
P > https://m.edso0.ru/98645f6¢
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeJMaHa, HauooJbIIee 1
bu6nunoreka LIOK
4 HAaWMEHBIIIEE 3HAYCHHUS], pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB
CiyyaliHple SKCIIEPUMEHTBI
. up bubnuotexa [JOK
5 (OTIBITHI) U CITyYaifHbIE COOBITHSI. 1
https://m.edsoo.ru/347c1b78
DneMeHTapHbIe COOBITUS (MUCXOIBI)
N but6mmoreka [IOK
6 BeposiTHOCTB ci1y4aiiHOTO COOBITHSI. 1

https://m.edsoo.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTaPHBIMU COOBITUAMU

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

bu6nmoreka [IOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJ COOBITHAMU:

g nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso0o.ru/221c622b
coObITHs. JlmarpamMMel Diinepa
Omneparuu HaJ COOBITHAMMU:

9 nepeceveHue, 00beTMHCHHE bu6nunorexa LIOK
COOBITUH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsbl Ditnepa

10 dopmyiia ciaokeHUsI BEpOITHOCTEH Bubmiorexa OK

pMYy P hitps://m.eds00.ru/3057365d
VYcnoBHast BEpOSITHOCTD.
11 YMHOXeHHE BeposaTHOCTEN. JlepeBo bubnmorexa [IOK
. p e https://m.edsoo.ru/9a408d25
CITy4alfHOTO DKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCTD.
12 YMHO)KeHue BeposiTHOCTEN. [epeBo bubmmorera OK
N p PP https://m.edsoo.ru/ble76d3a
CIIy4allHOTO KCIIEpUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOkKeHuEe BeposaTHOCTeN. JlepeBo bubmorexa [IOK
5 P s hitps://m.edsoo.ru/47fb6b1 |
CIIy4allHOTO KCIIEPUMEHTA
14 dopmyiia noIHON BEPOSITHOCTH bubmmorexa LIOK
pMY p https://m.edsoo.ru/15941bec
bubnunoreka IHOK
15 dopmyJia MOJTHON BEPOATHOCTH nommorexa I

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

®opMyita OJIHON BEPOATHOCTH.

bubnunoreka LIOK

16 HezaBucumeblie coObITHS https://m.edsoo.ru/e3ddSac9
Bu6muoteka [JOK
17 Konrponeras padora https://m.edsofru/29dc6cb9
18 KomOunaTopHoe mpaBuio bubnuoreka [JOK
YMHOXKEHUSA https://m.edsoo.ru/2270cf70
bubnmnoreka HOK
19 [TepecranoBku U hakTopHUa https://m.edsoi_.lru/dS8066(11
. Bbu6moteka [JOK
20 Hueno coneta https://m.edsogru/7904dfb0
71 Tpeyronenuk Ilackans. @opmyna bubnuoreka [IOK
ouromMa Hrrorona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hessomonms scrmamn, Copis Batimtorexa IOK
. https://m.edsoo.ru/2e1{2368
HE3aBHCHUMBIX UCIIBITAHUN 10
MIEepBOro ycrexa
3 Cepus HE3aBUCUMBIX MCIIBITAHUM bubmuoreka [IOK
bepnymnn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAaHUI.
24 [IpakTryeckas pabota c bu6muoreka [IOK
HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
25| Coysaias vemea s tsoEstetng
26 Pacnipenenenue BepoATHOCTEN. bu6mmoreka [JOK
Jnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7{f39
27 CymMmma u mpou3BeeHUE bubnuotexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIyYalHBIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHE

bub6nmoreka [IOK

28 CIIy4alHbIX BEJINYUH ! https://m.edsoo.ru/c2757¢cc3
I .

29 o reoverpmaccroen 1 bubmotexa LIOK
SUHOMUAILHOE https://m.eds00.1ru/91e08061
IIpum %

0 mcrereoverpmiccxoen 1 bubmrorea LIOK
SUHOMUATLHOE https://m.edsoo.ru/5afffO5f

31 [ToBTOpenue, 0600IIEHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd7

0 IToBTOpEeHME, 0000IIEHNE U 1 bubnnorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/e0l1a3dc4

bu6mmoteka IIOK

33 HroroBas koHTpoNbHas paboTa 1 https://m.edSO(]fru/a985ae79

34 [ToBTOpeHnue, 06001IEeHNE 1 | bubnunoreka [JOK
cucTeMaTHu3allysl 3HaHuH https://m.edsoo.ru/1ddca5e0

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHmE, 0000IICHUE,
CHUCTEMAaTU3AIUs 3HAHHH,
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciydaitHbIx coObrTuii. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTU3alys 3HAHHM.
CrygaliHbIe OTIBITHI U BEPOSTHOCTH
city4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpenwue, 06001IIEHNE,
CHCTeMaTu3alys 3HAHHM.
CrygaliHbIe OTIBITHI U BEPOSTHOCTH
city4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUM

[ToBTOpenue, 060061IEHNE,
CUCTEMATH3alMsl 3HAaHUM.
City4aifHbIE OTIBITHI M BEPOSITHOCTH
ciry4aiHbIX coObITHil. Cepun
HE3aBHCHUMBIX UCIIBITAHUN

[Ipumepsl npuMeHeHUS
MaTEeMaTHYECKOTO OXKUIAHUS
(cTpaxoBaHue, JIOTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/430d330a

bubmuoreka [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf

bu6mmoreka [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTuueckoe OKHNJaHHUC CYMMBbI

bubmuorexa [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
MaremaTudeckoe 0KUIaHUE
7 TeOMETPUUECKOTO U bubmnorexa [IOK
P o https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOIO paclpeaeaeHui
MareMmaTHdeckoe OKUIaHHue
bu6mmoreka [IOK
8 T€OMETPUYECKOr0 U
. https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOIO pacrpeaeaeHuil
9 Jucnepcus u cranmapTHoe bubnuorexa [JOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76
10 Hucnepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
1 Jlucriepcu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUATIBHOIO paclpeaeIeHUs https://m.edsoo.ru/4b5a495e
[IpakTrueckas padora ¢
12 I/I(f)HOJ'IB3OBaHI/Ier1)VI 3JIEKTPOHHBIX bubmmorera [TOK
P https://m.edsoo.ru/a53cd884
Ta0IUIL
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHbBIif METO] ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCET. bubmuorexa [JOK
Br100opouHBIif METO MICCIIETIOBAHUMA https://m.edsoo.ru/cf23b369
[IpaxTrueckas pabdora ¢
15 Hcpnonb3OBaHH£4 JIIEKTPOHHBIX bubmmorera [IOK
P https://m.edsoo.ru/6¢cld11a6
Ta0JIUILL
bu6mmorexa [IOK
16 Hrorosas xkoHTpoOIbHAS padboTa
p P https://m.edsoo.ru/7e379f8f
17 IIpuMepsl HeNpepBIBHBIX bubnnorexka [JOK

ClIy4alHbIX BeJIM4nH. QyHKIUA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
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MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacmpeieiecHue 1 ero
CBOMCTBA

[Ipumepsl HEMPEPHIBHBIX
CIIyYalHBIX BETUYUH. OyHKIMSA

bubmuorexa [JOK

18 IUIOTHOCTH paclpeIeaCHUS.
pactip https://m.edsoo.ru/blc2712e
PaBHOMEpHOE pacnpeeneHue u ero
CBOMCTBa
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY PacIpeAeIICHHIO. bubnnorexka [JOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.edsoo0.ru/97c19f59
HOPMAJILHOT'O pacrpeiesIeHUs
[IpakTuyeckas pabora c
20 HCIIOJIb30BaHUEM DJIEKTPOHHBIX bubnnorexa [IOK
p https:/m.edsoo.ru/1£1f9ad9
TaOIUIL
[ToBTOpeHue, 06001IeHUE U
21 cucTeMaTHu3alus 3HaHui bubnnorexa [IOK
’ https://m.edsoo.ru/72953f4c
OmnucarenbHas CTaTUCTHKA
IToBTOpenue, 00001IIEHNE U
22 CI/ICTeNleaTI/I?»a,I_II/I}I 3HaHUH bubmmorera [TOK
’ https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenwme, 0600IIEHNE 1
73 cucreMaTtu3aius 3HaHui. OTbITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbact9
AIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTtu3alus 3HaHui. OTBITHI C bubmuorexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTAapHbBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
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25

26

[ToBTOpenue, 0600MICHNE 1
CUCTeMaTH3allus 3HAaHHH.
Brruncienune BeposiTHOCTEM
coOBITHH ¢ TpUMEHEHUEM (HOPMYT 1
rpaduuecKkux MeTo0B
(koopauHaTHas npsMas, 1epeBo,
auarpamma Oilniepa)

[ToBTOpEHHE, 0000IICHUE 1
CUCTeMaTH3aIHsl 3HAHHH.
Brruncnenue BeposiTHOCTEH
COOBITHI ¢ IpUMEHEHHEM (POPMYIT U
rpadM4ecKuX METO/IOB
(koopauHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

bubmuorexa [JOK
https://m.edsoo0.ru/272910f5

bubmuoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, 06001IeHUE U
CcHUCTeMaTU3alus 3HaHH.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IPUMEHEHUEM POopMyIT U
rpauuecKux MeTo0B
(KoopaMHATHas MpsiMast, AEPeBo,
nuarpamma Ditnepa)

bu6mmoreka [JOK
https://m.eds00.ru/5964{277

28

29

[ToBTOpenwue, 0600IIEHNE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpadu4ecKux METOI0B
(koopaMHATHAsS MpsiMas, IEPEBO,
auarpamma Oiliiepa)

[ToBTOpeHme, 0600IIEHNE 1

bu6mmoreka [IOK
https://m.edsoo.ru/e71debed

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

crucTeMaTu3alurs 3HaHHM.
CnyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpenue, 0600IICHNE 1

30 CHUCTEMaTHU3aIlus 3HAHUM. | bubnmoreka [JOK
Crny4daiiHble BETUYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeaeneHust
[ToBTOpenue, 0600IICHNE 1

31 CUCTEMAaTH3alMs 3HAHUH. | bubmuoreka [JOK
MaremaTH4eCKOe OKUIAHUE https://m.edsoo.ru/aeal298c
CIIy4ailHON BEJIMYMHBI
[ToBTOpEHME, 0000IIICHUE 1

0 CUCTEMAaTH3alMs 3HAHUH. | bubmuoreka [JOK
Maremarudeckoe oxumganue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYNHBI

bu6nmoreka [JOK

33 Hroroas kouTpoapHas pabora 1 hitps://m.edsoo.rw/0fd6d597

34 [ToBTOpenue, o6obIIeHNE U | bu6mmoreka [JOK
cucTeMaTU3alus 3HaHuH https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI POrpPaMMbI CpeIHEro o01ero 06pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJHUIILI U JHATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: cpeaHee apHQ)MeTqucxoe, MECOHUaHa,
HaI/I60J'II)IHee, HaAaMMCHBIICC 3HAYCHUC, pa3Max MaCcCUBa YHUCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSMHU: CIYYalHBI OKCHOEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WCXOJ)
CIIy4allHOTO  ONBITA; HAaXOIUTh  BEPOSITHOCTH B  OMNBITax C
PaBHOBO3MOKHBIMU CJ'IytIaf/'IHLIMI/I CO6I)ITI/I$IMI/I, HaxoJuThb W CpPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHLIX OKCIICPUMCHTAaX

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHUE
JaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  JIUarpaMMamMu  Diinepa #u  (QOpPMYyIOH  CIIOXKEHUS

BEPOSTHOCTEN MPH PELICHUHN 33]1a4

OnepupoBaTb NOHATHUSMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHUMBbIE
COOBITHS; HAXOJIUTh BEPOSATHOCTH C MOMOIIBIO MpaBUJIa YMHOXKEHHs, C
MOMOIIBIO JE€PEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHSMU: UCIIBITAHWE, HE3ABUCUMBIE MCIBITAHUS, CEPHS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEPUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOQUTh BEPOSTHOCTU
coOBITUH B cepuu ucnbeiTanuit bepuymnum

OnepupoBarh MNOHATUAMM: CIydallHas BEJIWYMHA, pacHpeieieHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOsATHOCTEHN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI IO
' pacnpeesieHUIO NN ¢ TOMOUIbIO AMArPaMM
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHIAHHS, MPUBOJIUTH
- IpUMepbl  TOrO, Kak MPUMEHSETCS MaTeMaTU4YecKoe OXKUIaHHe
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMaTUYECKOE OKHUJIAHUE IO
JTAHHOMY paclpe/eIeHUIO
53 Nwmets npeacTaBienne o 3aK0He OOIBIINX YHCENT
54 Nwmets npeacTaBienre 0 HOpMaabHOM pacnpeaeeHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 2JIEMEHT COACPKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C MOMOHIbIO Tabmuin u  guarpamm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoyplliee W HaMMEHbIlIee 3HAYCHUS, pa3Max,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OIMBITBI) M CIy4YailHbIE COOBITH. ODJeMEHTapHbIE
coObiTus (ucxonbl). BeposiTHOCTh chmyuyaiiHOro coObITHA. bnnM3ocTh 4YacTOTHI U
6.2 BEPOATHOCTH cOOBITUHN. CiydaiiHble ONBITHI C PAaBHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
coObITUAMHU. BeposTHOCTM  cOOBITUH B ONBITAX C  PABHOBO3MOXKHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauun Hajx COOBITUSMU: IE€peceueHue, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITus. Juarpammel Ditnepa. @opmyna cioxkeHus: BEpOSTHOCTEH
6.4 VYcnoBHast BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciaydyallHOTO
. skcniepuMmenTa. @opmyra nosHo# BeposiTHocTH. HezaBucrumMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa
bunapHplli crmyuyaliHelii ONBIT (WMCIIBITaHUE), ycnmex M Heynada. HesaBucumble
6.6 ucneltanns. Cepusi HE3aBUCHUMBIX HCIBITaHMH 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymmn
6.7 Crnydaiinas BenumunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmupeaeieHusl.
' [Tpumeps! pacnipesienieHni, B TOM YHCIIe FTeOMETpUUEeCcKoe U OMHOMHAIbHOE
11 KJIACC
Kon IIpoBepsiemMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapakTEPUCTUKU CIIyYallHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUIAHME,




JUCTIepCusl U CTaHAapTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUs MaTeMaTHYeCKOTo
OXKHMJIaHMS, B TOM YHCIIE€ B 3aJa4aX M3 IOBCEIHEBHOW XU3HU. MareMaTruyeckoe
OXXpJaHue OWHApHOW CiydyallHOH BelIWYMHBL. MaTemaThdeckoe 0KHJIaHUE CYyMMBbI
CIy4alHBIX BEIMYMH. MaTeMaTuuecKoe OXUJAHWE U JUCIIEPCUS T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpe/ieIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae U oduiectBe. BoiOOpouHsbIit
METOJI UCCIIEIOBAHUN
[IpuMepsl  HeNpepbIBHBIX  CIy4alHbBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH

pacnpezneneHus. 3agaun, IPUBOIAIINE K HOpMAJIbHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacripeieICHu!




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHNs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Branenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajad;
yMeHHe (OpPMYIUpOBaTH M ONEPUPOBATh MOHATHUAMH: OIpEJCIICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCUIIBHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M TIPOTHUBOIIOJNIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHAYKIHH,
MIPOBOJUTH JTOKA3aTeIbHBIE PACCYXICHUS NPU PEIICHUH 3a]ad, OLICHUBAThH
JOTHYECKYI0  TPAaBWIBHOCTh  PACCYXKACHWUH; yMEHHE  OINEpUpOBATH
HNOHSATHSMHU: MHOXKECTBO, IMOJIMHO)KECTBO, OMNEpAIlMUd HaJ MHOXECTBAMU;
YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OMHCAHUS
pEaNbHBIX MPOLIECCOB M SBJICHUHA M MPH PEIICHUM 3a]ad, B TOM YHCIE W3
JIPYrUX YYeOHBIX IPEJMETOB; yMEHHE ONEPUPOBATH IMOHATHAMU: Tpad,
CBs3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/JaBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCO0AMHU; HCIIOJIB30BaTh Tpadbl MPH
peleHnH 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATypalbHOE YHUCIO, LEJN0E YHCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTeNIeM, CTENEHb C JAEWCTBUTEIbHBIM IOKAa3aTelIeM,
jgorapudmM 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJYJI0, PalMOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJlbHbIX, LIEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA oOImuit
JenuTeNs W HauMeHblllee ofmee KpaTtHoe, ainroputM EBkimpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMHM INO3ULMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M JorapupmMamu, npeoOpa3oBaHus ApOOHO-
paloOHaJbHBIX  BBIPQKEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCJIeI0BATENbHOCTh, apudMeTnyeckass MpOrpeccusi, TreoMeTpudecKas
nporpeccusi, O€CKOHEUHO yObIBalollass TeOMeTpHYecKas IpOorpeccus;
yYMEHHUE 3aJaBaTh I[OCJIEIOBATENIBHOCTH, B TOM YHUCIE C IOMOILBIO
PEKYppPEeHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCJI0, CONPSOKEHHBIE KOMIUIEKCHBIE UHMCIA, MOJYyJb MW  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUMCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHUEecKas M  anreOpauyeckas); YMETb
MPOU3BOIUTH apUPMETHYECKHUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;




NPpUBOAUTE MPUMCPBI UCIOJIB30BAHUSA KOMIUICKCHBIX YHCCII; ONCPUPOBATH
NOHATUSIMHU:  MaTtpuma 2x2  u  3%X3,  onpenenuresib  MaTpUIIbL,
reOMETPUYECKUN CMBICH OMPENeTUTENs

YMeHue onepupoBarh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENEeHHbIEC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKIECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3IMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMEeTPOM; IPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUIA PEUICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 PasziIHuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKLHH,
HNEPUOJIMYHOCT (PYHKIMH, OrPaHUYEHHOCTb (YHKLUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAUMEHbIICEe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAsS (DYHKIUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TepBas W BTOpas MPOU3BOJAHAS (YHKIWHU, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOW, THepBooOpa3Has, OMNPECIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUU; yMEHHE
BBIUNCJIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
GyHKUUH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMH; YyMEHHUE MCIIOJIb30BaTh
IPOU3BOJHYIO JUIsl MCCIeNOoBaHMUA (DYHKIMI, HaXOQUTh HamOOJIbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUWEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[pPUMEHSTh
MIPOM3BOJHYIO JUIsl HAXOXKJEHUS HAWIYyYlIero peleHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIbl0 auddepeHnantbHbIX
YPaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKLHS,
KOMIO3UIMS (QYHKUMH, JHMHEWHas QYHKIMS, KBajapaTHuHas (QyHKIUS,
pauuoHaimbHass (QYHKLHUSA, CTeneHHas (QYHKIMs, TPUTOHOMETPUYECKUE
¢GyHKLIMU, OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIMHU, MOKa3aTeslbHas U
jgorapupmuueckas (GyHKIHUU; yMEHHE CTPOUTh TpauKu H3YYEHHBIX
(GyHKUUH, BBIIOIHATH NpeoOpazoBaHus rpaduKoB (YHKIHMA, HCIIOIB30BaTh
rpaduKy JUIS W3yYeHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU pEIIeHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad M3 PEaTbHON KHU3HH, BBIPAKAThH
dbopMyITaMH 3aBHCHMOCTH MEXIY BEITHUYMHAMH, HCIIOJIE30BaTh CBOWCTBA H
rpaduku QyHKUMHA A7 pelieHHsl ypaBHEHUH, HEpPaBEHCTB U 3agady C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBa
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBBIE 33aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/la4yil U3 O0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U HUX
CHUCTEMBbl MO YCJIOBHMIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pELICHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTYallMM Ha $S3bIKE MaTEeMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIEN0BaTh
MOCTPOCHHBIE ~ MOJIEIM C  HWCHOJBb30BAaHWMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTar

YMeHne omepupoBaTh MOHATUSMHU: CpelHee apu]mMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIEE 3HAYEHMS, pa3Max, JUCIEpPCUs, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uHPOpPMALIKIO, TIPEACTABICHHYI0 B TAaONUIAX, HAa AWarpammax, rpadmukax,
OTPaKaloOIIyl0 CBOWCTBA peajbHBIX MPOLECCOB U SIBJICHUMN; MPEICTABIATDH
uHpOpPMALMI0O C TOMONIBI0 TaONMIl M  JAdarpamMM; HCCIelIOBaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM TrpaduyecKux
METOOB U 3JIEKTPOHHBIX CPEACTB; rpaduyecku Hcciae0BaTb COBMECTHBIE
HaOJI0ICHUS C MOMOIIIBIO IMarpaMM pacCeUBaHUs U JMHEHHOU perpeccun

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYy4YalHOTO COOBITHSA; YMEHUE BBIYHUCIATH
BEPOSTHOCTb C MCIIOIb30BaHMEM TIpaUUEecKUX METOJIOB; IPUMEHAThH
GopMyNbl CIIOKEHUS ¥ YMHOXEHMsS BepoATHOCTEeH, (QopMmylly MOIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
NOHATUSIMM:  cIy4yailHash BeJIMYMHA, paclpeiesieHue BEepOSITHOCTEH,
MaTeMaTUYeCKOe OXHJaHWe, JUCHEepPCUs U CTaHJapTHOE OTKJIOHEHHUE
ClIy4alHOM  BeJIMYMHBI, (QYHKUMHM  pacrlpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTeJIbHOIO U HOPMAJIBHOI'O PaclpeiciieHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpENCIICHUN s PELICHMs 3a/ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBAaHU; YMEHUE PUBOIUTH MPUMEPHI ITPOSBIECHUS 3aKOHA OOJIBIINX
YyHuCcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHME OIEpUpOBATH
MNOHATUSIMM:  COYETAaHUE, I[IePEeCTaHOBKA, YHCIO COYETaHUH, YHUCIO
nepectaHoBok; OvHOM HblOoTOHA; yMeHHEe NHPUMEHSTh KOMOMHATOPHbBIE
GakThl U pacCyXIeHUs s pelleHus 3a7ad; OLEHUBAaTh BEPOSITHOCTH
peanmbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3yIbTar

YMmeHne ONCprUpOBaATH INOHATUSAMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YyIJa, IUIOCKUI yroJl, IBYIpPaHHbBIN
YTOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAIOIIMECS MPAMbIE, MapaUIeIbHOCTh U
NEPHEHAUKYIIAPHOCTD NMPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSMBIMU, YIOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSAMHU, PACCTOSHUE OT
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TOYKH OO0 INUIOCKOCTH, PACCTOAHHUEC MCKAY MNPSAMBIMH, PACCTOAHHUEC MCKIAY
IIJIOCKOCTSAMU, YMCEHHUC HCIIOJB30BaTh IpU PEIICHHHU 3aJad HN3YUCHHBIC
(baKTBI H TCOPEMBI IIAHUMCTPHUHU, YMCHHUEC OLCHHUBATH Pa3sMEpPhbI 00BEKTOB
OKpyXKammero Mvupa, CTpOUTh MATEMATHUYCCKUE MOJACIN C IIOMOINBIO
rCOMETPHUICCKUX MOHATHHA | BCINMYMH, peuiaTb CBA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHHue omnepupoBaTh MOHSATUAMU: IUIOMAAL GUTYPBI, 00BEM (GUTYPHI,
MHOTOIPAaHHUK, MPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnesa, mnpusMma, nupamuaa, ¢Gurypa M TOBEPXHOCTh
BpallleHus, LUIUHAP, KOHYyC, map, cdepa, miomans cdepsl, IUIOMIATL
MOBEPXHOCTH THMPAMHJIBI, TPU3MBI, KOHYCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MOUpaMubl, IPU3Mbl, HIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMIMHAPA,
napajuleJibHble OCH MM OCHOBAaHHUIO, CEUEHUEe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHUKA, HM300pakKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpallE€HUs, UX CEUYEHHUs], B TOM YUCIIE C MOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeneneHus] u3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWMCTBAX M TMpPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBHIBATHUIH
ONpoBepraTh MX; YMEHHE TNPOBOJAUTH KIACCHPHUKAIMIO (GUTYp TI0
pPa3NUYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJHUTEIHHBIE
IIOCTPOCHUS
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YMeHue onepupoBaTh MOHSATUSMH: JBUKEHHE B  IPOCTPAHCTBE,
napaﬂnenLHmﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0a00UsI, TNOAOOHBIE (UIYpBl; YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (DUTYpBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; MUCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MPHU
pelIeHnr 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIl,
ionaab, 006EM) MpHU pelIeHU  3a7a4 U3 IPYruX yueOHbIX IPEIMETOB U U3
peanbHOM )KM3HU; YMEHUE BBIUYUCIATH T€OMETPUUECKHE BEIUYMHBI (JIMHA,
yroJ, IUIOIIaab, O0BEM, MIIOWIAAb MOBEPXHOCTH), HCIONB3Ys H3y4EHHBIC
q)OpMy.]'II)I H MCTOABLI, B TOM 4YMCJIC: IJIOIaAb IOBCPXHOCTH IHPAMHIBI,
NpU3MBbl, KOHYyCa, [WJIHHIApa, IUlomanas cdepbl; 00BEM  KyOa,
NPSAMOYTOJIBHOTO NapaJuIeNenuIiea, MOUpPaMUIbl, ITPU3MBI, LUIAHAPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBarh MOHATHAMHU: NPSAMOYTOJbHAsL CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATBHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpa Ha YHCIIO, Pa3IoKeHHWe BeKTopa 1o 0a3ucy,
CKaJISIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAUHATHBIN METOH JJIst
pelIeHrs TEOMETPUUYECKUX 3a4a4 U 3aa4 APYTUX YIeOHBIX IPEIMETOB
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YMenne BbIOUpATh MOIXOAIINN METO I PEIIeHUs 3a/1a4d; TTOHUMAaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHUWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApOOH, TPOLIEHTHI,
OCCKOHEUYHBIC MTEPUONUECKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenp ¢ nensiM nokasareneMm. CTeneHb ¢ palMOHAIbHBIM INOKa3aTeneM. CBolcTBa
' CTETeH
L5 CuHyCc, KOCHMHYC M TAaHITE€HC UHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YKCIOBOI0 apryMeHTa
1.6 = Jlorapudm yncna. JlecsTHUIHBIC U HATYypaTbHBIE JIOTAPU(MBEI
JelicTBuTenpHble yncaa. ApupMeTHndeckue onepanuu ¢ JeHCTBUTENbHBIMUA YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMUCICHUS, IPAaBUIA OKPYIJICHUs, IPUKUIKA U OLEHKA pe3yJbTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9  KommiekcHele uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = Tpuronomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JorapumMuyeckre ypaBHeHUs
2.5  Lemnsie u 1poOHO-pallMOHATLHBIE HEPABEHCTBA
2.6 = HUppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbHble U JorapuMHUYECKHE HEPABEHCTBA
2.8 = Tpuronomerpuueckue HEpaBEeHCTBA
2.9 = Cucrembl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10  VpaBHEHM:, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU
2.11  Marpuua cuctembl TMHEWHBIX ypaBHeHUH. OnpeaenuTenb MaTpHUIIbl
3 OyHKIUHU U TpadUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢ynknun. BsaunmHo o0paTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHBIE pyHKUMU. [leprnoanyeckue GyHKIMN
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHud ¢GyHkuuu. Hynmum  QyHKum.
3.2  TlpoMexyTku  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.

Makcumymbl 1 MUHUMYMBI QyHKIIUU. Hanbomnbliee 1 HauMeHblee 3HaUeHNUE (PYHKIIMH




Ha IPOMEXYTKE

Crenennas pyHKUIMS C HaTypaJbHBIM U LieJbIM Moka3zatreneMm. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il cTeNeHn
34  Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl TpadukoB GyHKIMNA. CBoKCcTBa (DYHKIIHH, HETPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 = Apudmerndeckas u reoMmerpuueckas nporpeccuu. opmyna cI0XKHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE TeMEHTAPHBIX (PYHKITUI
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 = okctpeMymbl. HaxoxaeHue HamOONbIIEr0 M HAMMEHbBINEro 3HAa4eHHUs (YHKIUH Ha
OTpEe3Ke
4.3  IlepBooOpasnas. MHTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoOXxecTBO, ornepanuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 llpAMble U NJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIlCHUS
7.5  KoopauHaThl U BEKTOPHI




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

» Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIU3a, TeOMETPHS.
Anrebpa v Hadyasia MaTematuueckoro ananuza. 10-11 kmacc. Anumos 1A,
Komnsarun F0.M., TkaueBa M.B. u n1p. AkuronepHoe o6miectBo «M3narenbcTBo
«IIpocsemenue»

* Maremaruka: anreOpa v Hauaja MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus. 10-11 knacc. Atanacsan JI.C., byry3os B.®., Kagomies C.b. u np.

AKI_[I/IOHepHOe O6IHGCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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