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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydueOHOro kypca «BeposiTHOCTh U CTaTUCTHKa» 0a30BOT0
ypoBHs 1151 oOyuaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIBHOTO CTaHAApTa CPeAHEro ooiero oopa3oBaHus, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMU, MPEIBABIIEMBIX K MaTEMaTHYECKOMY
o0pa30oBaHUI0, U TPAJULUNA POCCUUCKOro oOpa3oBaHus. Peanuszanusi mporpamMmbl
o0ecIeYynBaeT OBJIAJICHUE KIIOUYEBBIMU KOMIIETCHIUSAMH, COCTABJISIOIIMMU OCHOBY
IUI CaMOpa3BUTHS U HENPEPHIBHOTO 00pa30BaHUs, LIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JTMUYHOCTH 00YJaIOIINUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYueOnbiii Kypc «BeposiTHOCTh M CTAaTHCTHKa» 0a30BOTO YPOBHS SIBIISIETCS
MPOJOJKEHUEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca 0a30BOro ypoOBHS
ocHOBHOM 1mikonbl. Kypc mnpenHazHaueH s (opMHpoBaHUs y OOydaroumiuxcs
CTaTUCTUYECKOW KyJIbTYphl M IIOHUMAHUS pOJM TEOPUU BEPOATHOCTEN Kak
MaTEMaTUYECKOI0 MHCTPYMEHTA I HM3y4YEHUs CIyYalHbIX COOBITHM, BEIHYHMH U
npoueccoB. Ilpu wu3ydyeHuu Kypca oOOramarwTcs NpPEACTaBICHUS YYalluxcs O
METO/IaxX MCCIIEN0BaHUA U3MEHYMBOIO MHUPA, Pa3BUBAETCA IOHMMAHUE 3HAYUMOCTH U
OOIIHOCTH MaTeMaTUYECKUX METOAOB IIO3HAHUS KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MHUPOBO33PEHHUS.

CopepxaHue Kypca HalpaBiI€HO Ha 3aKpeIyIeHWE 3HAHUM, TMOJYYEHHBIX IMPHU
M3y4YEHUHU Kypca OCHOBHOM IIKOJIBI M HA Pa3BUTUE NPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBSA3SIX MEXKIY HHUMH Ha BAXKHBIX IPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBMM C YyKa3aHHbBIMU LENSIMH B CTPYKTYpe Y4YeOHOro Kypca
«BeposTHOCTP M CTAaTUCTUKa» CpeAHEW HIKOJIbI Ha 0a30BOM YPOBHE BbIACIEHBI
CIIEAyIOllMe OCHOBHBIE cojaepkareiabHble JuHUU: «CiydailHble COOBITUS U
BEPOSITHOCTIY, «Clly4yailHble BETMYMHBI U 3aKOH OOJIBIINX YUCEI.

BaxxHyto yacTh Kypca 3aHUMAEeT U3y4YE€HUE T€OMETPUYECKOr0 U OMHOMHUAIBHOIO
pacnpeie’IeHui ¥ 3HAKOMCTBO € UX HENPEPBIBHBIMHU aHAJIOTAMH — IOKA3aTEJIbHbBIM U
HOPMAJIbHBIM PacCIpeeICHUSIMHU.

Copepxxanue nmuHun «CiiydaiiHble COOBITHSI U BEPOSITHOCTHY» CIY>KHT OCHOBOH
Wig  (GOPMHUPOBAHUS TMPEACTABICHUN O paclIpeneeHu BEpOATHOCTEH MEXIY
3HAYCHUSIMHM CITydallHBIX BEJIMUYMH, a TAaKKe 3Ta JIMHUS HeoOXoAuma Kak 0aza Juis
U3YYCHHUs 3aKOHA OONBIIMX YHceNd — (YyHIAMEHTAIBLHOTO 3aKOHA, JEHCTBYIOIIETO B
NpUpoAE U OOIIECTBE M MMEIOIIEro MaTeMaTuyeckyro (opmanuzanuioo. CaM 3aKoH



OOJBIIMX YHCENT TpeIaraeTcs B O3HAKOMHUTEIBHOH (opMe C MHUHUMAIbHBIM
UCTIOJIb30BaHUEM MAaTeMaTHIeCKoro Gpopmannsma.

Temsbl, CBsI3aHHBIC C HEMPEPHIBHBIMU CIIY9alHBIMHU BETMYMHAMH, AKIICHTUPYIOT
BHUMAaHHE ITKOJIPHUKOB HA OMUCAHWUW M W3YYEHUU CIIYIaWHBIX SIBJICHHUUN C TIOMOIIBIO
HEMPEephIBHBIX (QyHKIMHA. OCHOBHOE BHUMAHHE VACISICTCS TIOKA3aTeIbHOMY H
HOPMAJILHOMY pacCIpeACICHHSIM, TPHU OSTOM TPEHAINONIaraeTcs O3HAKOMHUTEIbHOEC
U3y4deHHe MaTepuaina 06e3 J0Ka3aTeabCTB MPUMEHIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue xypca «BeposiTHOCTh U CTaTHCTHKA» Ha 0a30BOM ypOBHE OTBOIUTCS |
Jac B HENEJI0 B TEUCHUE KAKOT0 Toa 00yueHus, Bcero 68 yueOHbIX 4acoB.
COILEP)XAHUE YUYEBHOI'O KYPCA

10 KIIACC

[IpencraBnenne JaHHBIX C TOMOLIbI0 Tabnui u guarpamm. CpenHee
apudMeTHUecKoe, MeauaHa, HauOoJblIee W HaWMEHbIIEeEe 3HAYEHUs, pa3Mmax,
JUCTIEPCHS U CTAaHJAPTHOE OTKJIOHCHHUE YUCIIOBBIX HAOOPOB.

Crny4JaitHple AKCIEPUMEHTHI (OMBITHI) U CIy4alHbIE COOBITHS. DJEeMEHTAapHbIC
coObITUs (MCXOAbI). BeposTHOCTH chydailHOro coObITHUS. bBIW30CTh YacTOTHl H
BEPOATHOCTU CcOOBITHI. CilydailHble OMBITHI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU
coObITUAMU.  BeposiTHOCTHU  COOBITUH B ONBITaX C  PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJ COOBITHUSAMH: TEpeceueHue, 00beAMHEHUE, TMTPOTUBOMOJIONKHBIC
cobbITus. J{narpammel Ditnepa. @opmyria CI0KEHHUS BEPOSTHOCTEH.

YcnoBHAas BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEU. JlepeBO CIiydaiiHOTO
skcrnepumenTa. @opmyria MoaHoM BepossTHOCTU. He3aBucuMbie COOBITHS.

Kom6unaropnoe mpaBwio ymHoxkenus. IlepectanoBku u Qaxropuan. Yucio
coueranuil. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunaphbiii cnydaiiHblii ONBIT (MCHBITAaHKUE), ycreX U Heynaya. HeszaBucumeble
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCNBITAaHWM 110 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIIBITAaHUN bepHymiu.

Cnyuaitnass ~ BenuuuHa.  PacnpeneneHue — BeposiTHocTed.  Jlmarpamma
pacnpenenenus. [Ipumepsl pacrnpeneneHuii, B TOM 4YHCIE, T€OMETPUYECKOE W
OMHOMHAIIBHOE.

11 KJIACC



YucnoBble XapaKTEPUCTUKN CIyYalHBIX BEJIMYMH: MATEMATUYECKOE OXKUIAHUE,
JTUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEeHWe. IIpuMepbl MpUMEHEHUs MaTeMaTU4YeCKOro
OKMJIaHWS, B TOM YHUCJE B 3a/adax W3 IOBCEIHEBHOM JXMW3HU. MaTremaTHyeckoe
OXXHJlaHWe OWHApHOM clydallHOM BeIWYUHBI. MaTeMaTHUuecKoe OXKHUIAHUE CYMMBI
CIIy4alHbBIX BEJIMYMH. MaTeMaTU4eCKOe OKHUJIAHUE U JUCTIEPCUSI TEOMETPUUECKOTO U
OMHOMHUAJILHOTO PACTIPEAEIECHHIA.

3akoH OONBIIMX 4YHCET W €ro pojb B HayKe, MNPUPOAE M OOIIECTBE.
Br160opouHbIit METO UCCIIE0BaHUMN.

IIprMepbl HENpEpBIBHBIX CIIy4yaWHbIX BenMWYMH. [loHATHE O IUIOTHOCTH
pacripenenenus. 3ajadn, NPUBOIAIINE K HOPMaJbHOMY pacnpeneienuto. [lonstue o
HOPMAaJIbHOM PAaCIPEACIICHUN.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE  pe3yJIbTaThl OCBOEHHUS IMPOrpaMMbl  y4yeOHOro MpeaMeTa
«MaremaTrKa» XapaKTepU3yITCS:

I'paxknanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO IPAKAAHCKON MO3UIMU 00YYaIOLIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJ€HAa POCCUHUCKOro 0OLIeCTBa, MPEACTaBIEHUEM O MaTEMaTHUECKUX
OCHOBAaX  (PYHKUMOHUPOBAHMS  PAa3IUYHBIX CTPYKTYp, SABJICHHUH, TOpOUEAYp
Ipa)KJaHCKOro 001IecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHEM B3aHMMOJEHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIHUSIMU U HA3HAYCHUEM.

ITatpuoTH4Yeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKON TPaKIAHCKOW HIESHTUYHOCTH, YBOKCHHUS K
MPOLIJIOMY M HACTOSILIEMY POCCUMCKOW MAaTEMAaTHKH, EHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUICKON MaTeMaTUYECKOW HIKOJBI, K
UCIIOJb30BAHUIO ASTHUX JOCTHKEHHM B JAPYrUX HayKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH pOCCUICKOI0 Hapoa; c(hOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUSA, JTHUYECKOIO IIOBEICHHs, CBSA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JTOCTMIKEHU HAYKH U JEATEIBHOCTBIO YYEHOTO; OCOZHAHUEM JINYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYMBOTO Oy IYILIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIIOYAs 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, pEUICHUH, pacCyKICHUI; BOCOPUMMYHUBOCTHIO K
MaTeMAaTUYECKUM acCIleKTaM Pa3JInYHbIX BUIOB UCKYCCTBA.



PDu3uyecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBHIO yYMEHHUS TMPUMEHITh MaTeMAaTHYECKUE 3HAHUA B
MHTEpecax 3/I0pOBOro u 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTaHHWE, COATAHCHUPOBAHHBIA PEXKUM 3aHITHA U
OTZIbIXa, peryyispHas (U3UYECKas aKTUBHOCTH); (PU3UUYECKOT0 COBEPIICHCTBOBAHMSI,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JESTEILHOCTHIO.

TpynoBoe Bocnnuranue:

FOTOBHOCTBIO K TpPYJy, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; HMHTEPECOM K
paznuuHbIM cepam npodeccuoHanbHON AeSTEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOM
U e€ NPUIIOKEHUSIMU, YMEHHEM COBEpIIIaTh OCO3HAHHBINA BHIOOP OyyIieH npodeccuu
U PEan30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHHMIO W CaMOOOpPA30BAHHIO HA TMPOTSHKEHWH BCEH
KU3HU; TOTOBHOCTBHIO K AaKTHBHOMY YYAacCTHUIO B PEIICHUHM MPAKTHUYECKUX 3ajad
MaTeMaTU4YECKOW HaIpPaBIEHHOCTH.

JKO0JOrH4ecKoe BOCIUTAHNUE:

c(OPMHUPOBAHHOCTBIO  DKOJIOTMYECKOW KYJIbTYpPhl, TOHUMAHUEM BIIHSHUS
COLIMAJIbHO-D)KOHOMHMUYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON U COLUaIbHOU
Cpellbl, OCO3HAHHUEM TII00aTBHOTO XapaKTepa FIKOJIOTHUYECKUX po0iieM; opueHTaIuen
HA TPUMEHEHHWE MaTeMaTUYeCKWX 3HAHWUM IS pelieHus 3aaad B 001acTH
OKpY’)Karomiel cpejpl, IUIAHUPOBAHUS TIOCTYNKOB M OIIEHKM HMX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYIKAIOIIEH CPEIBI.

IleHHOCTH HAYYHOIO TO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, IOHUMAHUEM MaTEMaTHUUECKOMN
HayKH Kak c(depbl 4eJIOBEUECKOM JesTeIbHOCTH, ITANOB €€ pa3BUTHUSI U 3HAUUMOCTH
IUISl pa3BUTHS LIMBWIM3ALIMK; OBJIAJICHHUEM SI3bIKOM MAaT€MAaTUKH U MaTEMaTHU4eCKOM
KYJbTYpOU KaK CPeACTBOM MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO
Y UCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaTbl OCBOCHUS MPOrpamMMbl y4eOHOro mpeameTa
«MaremaTuka» XapaKTEepU3yIOTCS OBJIAJICHUEM YHUBEPCATIbHBIMU
no3HagamebHbIMU oeticmeusamu, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU
0elcCmeUaMU, YHUBEPCANbHBIMU Pe2YNMUBHBIMU 0eUCTNEUIMU.

1) YHnueepcanvnvie no3xnaeameJibHble Oelicmaus, obecneyugarom
Gdopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00yYarwuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyJycamowjezo  Mupa,  NpUMeHeHue  JIO2UYEeCKUX,
UCCIe008ameNbCKuUxX onepayull, yMeHut pabomams ¢ uHgopmayueti).



Ba3oBble Jornyeckue g1eyicTBuA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKKA MAaTEMaTHUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXAY MOHATHIMH; (OPMYIUPOBATH
ONpEEIICHUs]  IOHATUH;  yCTAaHABIMBAaTh  CYUIECTBEHHBIM  INPU3HAK
KJaccu(UKauy, OCHOBaHUS g OOOOIIEHHWS W CpPaBHEHMS, KPUTEPUU
IPOBOJUMOrO aHAJIN3a;

BOCIIpUHUMATh,  (OpMynIHpoBaTh U  NPEOOpPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTENbHBIE M OTPHUIATENbHBIC, CIUHUYHBIC, YaCTHbIE M OOIUIHE;
YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHNS
B (paKTax, JaHHBIX, HAOIIONECHUSAX U YTBEP)KICHUSX; IpeuiaraTh KpUTEpUu
JUISl BBISIBIICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JIeNIaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUY;

IPOBOJUTH CAMOCTOSATEIBHO JI0Ka3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMble W OT MPOTUBHOIO), BBICTPAWBATH APTyMEHTALMIO, IMPUBOIUTH
OpUMepbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBO/IBL;

BBIOWpATh CIOCOO pemieHuss y4eOHOW 3amaun (CpaBHHBATh HECKOIBKO
BapUAHTOB pEIICHUs, BHIOMPATh HamOoJee MOAXOMAUMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbie ucciienoBarejbCcKue JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IIO3HAHMS,
(opMynHpoOBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOPEUHE, MPOdIEMY,
yCTaHaBJIMBaTh  MCKOMO€ W  JaHHoe, (OpMUpOBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

IIPOBOJINTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHMUS,
MpoIlecca, BBIABICHUIO 3aBUCUMOCTEH MeEXAy OOBEKTaMH, SIBJICHUSMH,
IpoIeccaMu;

CaMOCTOSATENHHO (hopMyTHpOBaTH OOOOIIEHUS M BBIBOABI IO PE3yIbTaTaM
NPOBEAEHHOTO HAOJIOACHUS, HCCJICIOBAHUS, OIEHHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE TMPOIECcca, a TakKe BBIJIBHUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ undpopmaunmueii:

BBISBJISITH I€PUITMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJI PEILICHUS 3a7]a4K;



e BBIOMpPATh MHPOPMAIMIO U3 UCTOUYHWKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAITUIO PA3IMYHBIX BUIOB U
dbopm npencTaBIeHuUs,

e CTPYKTYpUPOBaTh HH(POPMAIIHUIO, MPEACTABIATh €€ B Pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

e OIICHUBATH HaIEKHOCTD uH(pOpMAITHH 1o CaMOCTOSTEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanbhvie = KOMMYHUKAGmMueHbvle  Oelicméus,  00ecneuusaion

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00)UAIOUJUXCHL.
Oob0menue:
e BOCIIPUHUMATH U (HOPMYIUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSIMU U
IESIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh MOSCHEHHS 1O XOJy peHICHUS
3a/1a4i, KOMMEHTHUPOBAThH MOJYYCHHBIN pe3yybTarT;
e B XOJIe OOCYXXJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY O0CYXKIaeMOU TEMBI,
po0OJIeMbl, pelaeMoi 3a/ady, BBICKA3bIBATh WJIEH, HAIICJIICHHBIE HAa TIOUCK
PEIICHMS; COTIOCTABIIATh CBOM CYXKICHUS C CYXKICHUSAMHU JPYTHX YIYaCTHUKOB
nuajnora, oOHApYXWBaTh pPa3jIUdYUe M CXOACTBO TMO3UIUM; B KOPPEKTHOM
dbopme popmynupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;
e TPEACTABIATH PE3YAbTATHI PEHICHUS 3a/1a4uH, IKCIIEPUMEHTA, UCCIICIOBAHUS,
IPOEKTa; CAaMOCTOSATEIIFHO BEIOMPATh (DOpMAT BBICTYIUICHHS ¢ YIETOM 3aj1a4
IIPE3CHTAIIMH U OCOOCHHOCTEH ayIMTOPHHU.
CorpyaHuvecTBo:
e TIOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYATHHOU
paboThl TpHM pelieHuH YYeOHBIX 3a7a4, NPUHUMATHh IIeJIb COBMECTHOMU
NEeSTENbHOCTH,  IUIAHUPOBATh  OpraHU3aIMi0  COBMECTHOM  paboThl,
pacmpeneisTh BHIBI paboOT, JoroBapwBaThCs, OOCYXKIAaTh TPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
e y4acTBOBaTh B I'PYIIOBBIX (hopmax paboOThl (00CYXIeHHs, OOMEH MHEHUI,
«MO3TOBBIE€ INTYPMBI» M HWHBIE); BBINOJHATh CBOIO YacThb pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI; OIICHUBATh
KauyeCcTBO CBOCTO BKJIaga B  OOMIMH MPOAYKT IO  KPUTEPHSIM,
chopMyIHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.
3) Vuueepcanvhnvle pecynamuensie oeticmeus, obecneuusarom popmuposamiue
CMBICIO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB IUYHOCU.

Camoopranu3amnus:

COCTaBJISITh TUIAH, aJITOPUTM pEIIeHUs 3aJlaud, BBIOUpPATh CIOCOO pelieHus C
y4E€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW WH(OpPMAITUH.



CaMOKOHTPOJIb:

e BIIQJCTh HABBIKAMH I[IO3HABATEIBHOW  pedeKCHMH Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBHIA M MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB;
BJIAJICTh CIIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS Tpoliecca U pe3ysbTara
pelIeHus MaTeMaTHIESCKOM 3a1a9w;

e TMPEABUACTh TPYAHOCTH, KOTOPHIC MOT'YT BOSHUKHYTh MPHU PEIICHUM 3aa4H,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJICHHBIX OIMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHE pe3yJbTaTa IeId M YCIOBUSAM, OOBSICHATH
NPUYUHBl JOCTHKCHHUSI WU HEIOCTIDKEHUS PE3yJbTaTOB JESTEIBHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KUIACC

YuraTe U CTPOUTH TAOJIUIBI U AUATPAMMBI.

OnepupoBaTh MOHATUAMHU: CpelHee apudMeTHuyeckoe, MenuaHa, HauboJbliee,
HavMEHbIIEE 3HAYCHUE, pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh NOHATHAMU: CIYYallHBIA 3KCIEPUMEHT (ONBIT) M CclydalHOe
cOOBITHE, 3JIEMEHTapHOE COOBITHE (DJEMEHTAapHBIH HCXOMA) CIy4ailHOro ONbITa;
HaXOAHUTh BEPOATHOCTH B ONBITAX C PABHOBO3MOXKHBIMHU CIyYaWHBIMH COOBITHSIMH,
HAaXOJUTh W CpPaBHUBATh BEPOATHOCTU COOBITMM B M3YyYEHHBIX CIy4aWHBIX
DKCIEPUMEHTAX.

Haxonute u hopmynupoBath COOBITHS: MepecedeHrue U O0bEAMHEHUE TAaHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY COOBITHIO; TOJB30BATHCS
auarpaMMamMi Ditepa u GopMyIIoi CII0KEHHS BEPOATHOCTEN MpU PEIICHUH 3a]ad.

OneprpoBaTh MOHATHSAMH: YCIOBHasE BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHUS;
HaXOJUTb BEPOSTHOCTU C IOMOLIBIO IpaBUia YMHOXXEHHS, C IIOMOILBIO JIepeBa
CIIy4alHOI'O OIIBITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PELICHUHU 3a/1a4.

OnepupoBaTh NOHATUSAMHU: HCHBITAHWE, HE3aBUCHUMbBIE HCIBITAHMS, CEPHUS
UCHBITAHUHM, YCHeX M HeyJdaya; HaXOIWTh BEPOATHOCTH COOBITMII B cepuu
HE3aBUCUMBIX HCIBITAHUM JI0 MEPBOr0 YCIEXa; HaXOAUTh BEPOSTHOCTH COOBITUN B
cepuu UcnbITaHuM bepHyin.

OnepupoBaTh  NOHATHAMMU: Cly4yailHas  BEJIMYMHA,  paclpeleicHue
BEPOSATHOCTEH, IUarpaMMa pacIpeeieHusl.

11 KIIACC



CpaBHUBATh BEPOATHOCTU 3HAYCHUH CIIy4ailHON BEIUYMHBI MO PACIPEIETICHUIO

HJIK C IIOMOIIBIO JUarpaMM.

OHGpI/IpOBaTB IMOHATHEM MATCMATHUYCCKOI'0 OXWIAAHHA, IIPUBOIUTL IIPUMCPLI,

KaK IPHUMCHACTCA MATCMATHUYCCKOC OXUIAHHNC CJIY‘I&fIHOfI BCIIMYMHBI HAXOIUTb

MaTeMaTUYECKOE OKUJAHUE IO TaHHOMY PacCIIpENeNICHHUIO.
WNMmeTh nipecTaBieHe 0 3aKOHE OOJIBIIUX YHUCET.
WNmeth nipesicTaBieHrie 0 HOPMaIIbHOM PACTIPEEIeHHUH.

TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudposbie)
n/ | pa3ieioB M TeM Bcer | KouTpoibH IMpakTHYeck
o0pa3zoBaTeJibHbIE
n NPOrpamMMel 0 bie padoThI ue paboTbl
pecypcsl
[IpencraBnenue
butmmoreka [IOK
JAHHBIX U
1 4 https://m.edsoo.ru/e0b7b0
onucaTesbHast f1
CTaTUCTHKA T
Cnyvaiineie
OTIBITHI U
CIIy4aiiHbIe
COOBITHS, OTIBITHI bubmuoreka [JOK
2 C 3 1 https://m.edsoo.ru/e0b7b0
PaBHOBO3MOKHBI f1
MU
3J€MEHTapHBIMU
HCXO0JIaMH
Onepanuu Haj
but6mmoreka [IOK
COOBITHSAMH,
3 3 https://m.edsoo.ru/e0b7b0
CJIOKEHUE f1
BEPOATHOCTEMN -
VYcnoBHas
BEPOSITHOCTb,
JIEPEBO
CIIy4aiiHOT O bubnuorexa LIOK
4 ombITa, (hopmyna 6 https://m.edsoo.ru/e0b7b0
TIOJIHOM f1

BEPOSITHOCTH U
HE3aBUCUMOCTD
COOBITUI



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

DJIEMEHTEI

but6mmoreka [IOK

4 https://m.edsoo.ru/e0b7b0

KOMOMHATOPHUKHU f1
Cepun bubmoreka [IOK
IOCJIEI0OBATSIBHEI 3 https://m.edsoo.ru/e0b7b0
X UCIIBITAaHHI fl
Cnyyaiinble bubnmnorexa [HOK
BEJIMYMHBI U 6 https://m.edso00.ru/e0b7b0
pacrpeacIeHus fi
O600menue u but6mmoreka [IOK
cHUCTEMAaTH3aLUs 5 https://m.edsoo.ru/e0b7b0
3HAaHUH fl

OBLIEE

KOJIMYECTBO 34

YACOB IIO

[NPOIT'PAMME



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 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Marematnueckoe OXKHIaHNE CITyIaiiHON 4 bubnunorexa LIOK
BEJIMYHUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus v CTaHIapTHOE OTKIOHEHUE 4 1 bubmuoteka LIOK
CIIy4aiiHOM BEJIUYUHBI https://m.edsoo.ru/5fbc5dcl
bubmmoreka [IOK
3 3aKoH GostbLmX HHcen 3 L https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbBIE Cl1ydaliHbIE BEITMYHUHBI 5 bubnuorexa [IOK
(pacmipeneneHwst) https://m.edsoo.ru/5fbc5dcl
bu6nmoreka LIOK
> Hopwastbiioe pacripeaesetits 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bubnnoreka [IOK
CHCTeMaTH3als 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne m/n Tema ypoka Kontposabusie | IIpakTnyeckue i ppoBLIe
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypen

1 [IpencraBnenue JaHHBIX C TOMOLIBIO 1 but6mmoreka [IOK
TaOJIUI U AUarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmeTrueckoe, MeuaHa,

5 HauOoJbIIee 1 HAaMMEHbIIee 3HAYCHHUS, 1 bubnmunorexa LIOK
pa3Max, AUCIEpCHsl, CTAaHAAPTHOE https://m.edso0.ru/dd00738d
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTHuecKkoe, MeIMaHa,

3 HauOobIIee 1 HaMMEHEBIIee 3HAYCHNUS, 1 bubnunorexa LIOK
pa3Max, AUCIEepCHsi, CTaHAAPTHOE https://m.edso00.ru/98645f6¢
OTKJIOHCHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTHueckoe, MeuaHa,

4 HauOOJIbIIIee ¥ HAUMEHbBIIICE 3HAUCHUS, 1 bubmuorexa [IOK
pa3Max, AUCIHepcHsi, CTaHAapTHOE https://m.edso0.ru/7¢9033a8
OTKJIOHCHHE YUCJIOBBIX HAOOPOB
CrnyyaitHble SKCIIEPUMEHTHI (OTBIThI) U

5 cny}ilqaﬁHble CO6BITEH. 3JIeMe(HTapHLI)e 1 bubmmorexa LIOK
cobBITH (1eX0bI) https://m.edso00.ru/347c1b78
BeposiTHOCTB c1y4aifHOTO COOBITHSI.

6 BeposiTHOCTH COOBITHI B OIIBITAX C 1 bubnuorexa [IOK

PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSAMU

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

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubmunorexa IHOK

7
[IpakTnueckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHSIME: TIEPECEUCHUE,
8 o0BbeAMHEHHE COOBITHIA, bubmuorexa [JOK
MIPOTHBOIIOJIOKHBIE COOBITHSA. JlnarpamMmmpl https://m.edso00.ru/221c622b
Ditnepa
Onepanuu HaJ COOBITHSME: TIEPECEUCHHE,
9 00beIMHEHHE COOBITHH, bubaunoreka [JOK
MIPOTUBOIOJIOKHBIE COOBITHA. J[HnarpaMmbl https://m.edsoo.ru/cc10cle?
Ditnepa
10 dopmyria cIIoKEHUS BEPOSITHOCTEH Bubmmorexa LIOK
pMy P https://m.eds00.ru/3057365d
YcioBHas BEPOSITHOCTh. Y MHOKEHHE
11 BE O)ITHOCTCIEI JlepeBo ciydaitHOTO bubmorexa LOK
p ad i https://m.edsoo.ru/9a408d25
IKCTICPUMEHTA
VYcnoBHast BEpOSITHOCTh. Y MHOXKEHHUE
12 BepoATHOCTEH. JlepeBo ciydyaliHOTO bubmorera [JOK
P s 7 https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcoBHas BEpOATHOCTh. Y MHOKEHUE
13 BepoATHOCTEH. JIepeBo ciaydaiHOTO bubmorera [JOK
P s va https://m.edsoo.ru/47fb6b11
JKCTIEPUMEHTA
14 dopmyJia MoJHON BEPOATHOCTH bubmorexa LIOK
MY P https://m.edso0.ru/15941bec
15 ®dopMyia MoTHOU BEPOATHOCTH Bubmmorexa LIOK
pMY p https://m.edsoo.ru/a9ec13c8
16 ®opMy1a OJITHOU BEPOATHOCTH. bubnuorexa [IOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
17 Kontponbhas pabota bubnmnoreka [JOK



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
https://m.edsoo.ru/e3dd5ac9

https://m.edsoo.ru/29dc6ch9

18 KomOunatopHoe nmpaBuiio yMHOXKEHUS bubamorexa [IOK
P P s https://m.edso0.ru/2270cf70
bubnunorexa LIOK
19 Hepecranosin 1 paxropuar https://m.edsoo.ru/d58ce6dl
. bubmuoreka [IOK
20 Hieno coueranit https://m.edso0.ru/7904dfb0
21 Tpeyronbauk [lackans. @opmyna GuHOMa bub6mmorexa LIOK
HeroTona https://m.edsoo0.ru/fa4d7998f
bunapHblii ciydaifHbIN ONBIT (UCIIBITAHKE),
29 ycnex u Heyaava. HezaBucumbie bubnmnoreka [JOK
ucneitanus. Cepusi HE3aBUCUMBIX https://m.edsoo0.ru/2e1f2368
HCTBITAHUH 70 MEPBOTO yCIIEXa
23 Cepus HE3aBUCUMBIX MCTIBITAHUN bu6muoteka [IOK
bepnymn https://m.eds00.ru/e9572a68
Cepus HE3aBUCUMBIX HCTIBITAHUMN.
24 [Ipaktuyeckast paboTa ¢ UCIOIB30BAaHUEM bubmorexa LOK
P P https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TaOJIHII
. but6mmoreka [JOK
25 Caysaiitias Besnia https://m.edso00.ru/639be9aa
26 Pacnipenenenue BepositHocTel. Jluarpamma bu6mmoteka [IOK
pacnpeneeHus https://m.edso0o.ru/6dc7{f39
97 CyMMma U IpOU3BEJICHHUE CITydalHbIX bubnuotexa [JOK
BEIINYUH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 Ipou3BeJIeHHE CITy4alHbIX bubnmnoreka [JOK
BEJINYUH https://m.edso0.ru/c2757cc3
29 [Ipumepsl pactipeiesieHnid, B TOM 4KCIIe bubmuoreka [IOK

TCOMCTPUYICCKOC U OHMHOMHUANILHOE

https://m.edso0.ru/91e08061



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
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061

30 [Ipumepsl pacnpenesieHnii, B TOM YHCIIe 1 bubnuorexa [IOK
TEOMETPUUECKOE U OMHOMHAIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpenue, o6o0IICHNE U 1 bu6nuorexa LIOK
crucTemMaTu3alus 3HaHUN https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHmE, 0600MIIEHNE 1 1 bubnmoreka [JOK
CUCTEeMaTHU3alus 3HaHUU https://m.edsoo.ru/e01a3dc4
33 Hrorosast koHTpoNbHAs paboTa 1 ﬁ;lfs?;;f;iggig 852679
34 [ToBTOpenue, 060061IeHNE 1 1 bu6mmorexa [JOK
CUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
nu@posBbIe
Ne ni/m TeMma ypoka Kontpoabubie | IlpakTHueckue
Bcero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypcsl
[loBTOpenue, 06061IEeHKE,
cuctemaruszanus 3Hanuil. Ciyyaiinbie
1 OIIBITHI U BEPOSITHOCTHU CIyYaHBIX 1 bubmorexa HOK
. P v https://m.edsoo.ru/430d330a
coObITHii. Cepuu HE3aBUCUMBIX
HCTIBITAHUI
[ToBTOpenue, o6001IIEHNE,
cuctematusanus 3Hanuil. Ciyyaiinble
2 OTIBITHI U BEPOSITHOCTH CITyYalHBIX 1 bubmmorexa [IOK
. P y https://m.edsoo.ru/a573a292
coObIThii. Cepun HE3aBUCUMBIX
HCTIBITAHUI
[ToBTOpenue, o606IICHNE,
cuctemaruszanus 3Hanuil. Ciyyaiinble
3 ONBITHI U BEPOSITHOCTH CIyYalHBIX 1 bubmmorexa [IOK
. p y https://m.edsoo.ru/07a5e861
coOpITuii. Cepun HE3aBUCHUMBIX
HCTIBITAHUI
[MoBTOpenue, o6o6mICHNE,
cucreMaru3anus 3HaHui. CiydaiitHbie
4 OTBITHI ¥ BEPOSITHOCTH CITy4alHBIX 1 bubmmorera [JOK
. P I https://m.edso0.ru/32bc29bf
coOpITnii. Cepun HE3aBUCHUMBIX
HUCTIbITAHUHN
5 [Ipumepsl IpUMEHEHHs] MATEMATUYECKOT O 1 bubnuorexa [IOK
OKHJ1aHus (CTpaxoBaHUe, JOTepes) https://m.edsoo.ru/ea27084d
6 Marematnueckoe 0XuIaHUE CYMMBI 1 but6mmoreka [IOK



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

CquaﬁHBIX BCJIIMYHH

https://m.edsoo.ru/0adefe9e

MaremaTtndeckoe oXUgaHue

7 reOMETPUIECKOr0 U OMHOMHAIHLHOTO brbamorexa HOK
. https://m.edsoo.ru/20de2fc2
pacnpeneneHni
MaremaTHueckoe oKugaHue
8 TeOMETPUIECKOTO U OMHOMHATILHOTO bubmroreia LIOK
. https://m.eds00.ru/17b0e769
pacnpeneneHui
9 Jucnepcusi U cTaHAAPTHOE OTKJIOHEHUE bubamorera LOK
https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHJapTHOE OTKJIOHEHUE bubamorera LOK
https://m.edsoo.ru/bf78aad6
11 Jucnepcuu reoOMETPUYECKOT0 U bubnmnoreka [JOK
OMHOMHUATBHOTO pPacIpeaeICHUS https://m.edsoo.ru/4b5a495e
12 [IpakTrdeckas paboTta ¢ UCTOIB30BAaHUEM bubnnorexa [HOK
AJICKTPOHHBIX TAOJINIL https://m.edsoo.ru/a53cd884
13 3aKoH OOJBIINX YHCel. BRIOOpOUHBIiA bubnnoreka [HOK
METOJI MCCIICIOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH 0onpIIKX yKcen. BeioopouHslit bubnuorexa [IOK
METOJ UCCIIEJOBAHUN https://m.edsoo.ru/cf23b369
15 [pakTudeckast paboTa ¢ UCIOIB30BAHUEM bubmmorexa LIOK
ANEKTPOHHBIX TAOJIHII https://m.edsoo.ru/6¢c1d11a6
bu6nmorexa [IOK
16 Hrorosas koHTponbHas paboTa httos://m.edsoo.ru/7e379f8f
[Ipumeps! HENPEPBIBHBIX CIIyYalHbIX
17 Benn4yuH. OyHKIMS TUIOTHOCTH bubmmorexa [LIOK
pacnpenenenus. PaBauomepHoe https://m.edso0.ru/9f5b423d
pacmpesieNieHle U ero CBOCTBa
18 [Tpumepsl HENTPEPHIBHBIX CIIYYAHHBIX bubnuorexa [IOK



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
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

BenM4YUH. OyHKIUS TUIOTHOCTH
pacnpenenenusi. PaBHoMepHoe
pacnpenesieHUe U €ro CBOMCTBA

https://m.edsoo.ru/b1c2712e

33,[13.‘{1/1, MMPUBOAAIIINEC K HOpMAJIbLHOMY

19 acrpeneieHn0. OyHKIHS IIOTHOCTH U bubmmorera [JOK
pachp e https://m.eds00.ru/97¢19f59
CBOMCTBAa HOPMAJIBHOTO paCIpeeICHHS

20 [IpakTudeckast paboTa ¢ HCIIOIB30BAaHUEM bub6mmorexa LIOK
ANEKTPOHHBIX TAOJIHII https://m.edsoo.ru/1f1f9ad9
[ToBTOpenue, 060061IeHNE 1

21 cucreMaru3aius 3HaHui. OnucaTenbHast bubamorexa [IOK

' https://m.edso0.ru/72953f4c

CTaTHCTHKA
[ToBTOpenwue, 06001meHNE 1

22 cucreMartu3aus 3HaHui. OnucaTenbHas bubmorexa LIOK

' https://m.edsoo.ru/b699ad0c

CTaTUCTHKA
[ToBTOpenwme, 0600IIEHNE U

23 cuctemMaTu3anys 3HaHui. OMBITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITUSAMHU
[ToBTOpenwue, 0600IIEHNE U

24 cructemMaTu3aiys 3HaHui. OTBITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edso0.ru/538fd7cf
COOBITUSAMHU
[ToBTOpenwue, 0600IIEHNE U
cHUcTeMaTu3aluvs 3HaHui. Beraucienue

o5 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHEM bu6nuorexa LIOK

(dhopMyI u TpadUIECKUX METOI0B
(xoopauHaTHas TpsiMasi, JepeBo,
auarpamma Jumepa)

https://m.edso00.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

[ToBTOpEeHme, 0600IIEHNE U
cucTeMaTH3alus 3Hannii. Beraucinenne
BEPOSATHOCTEH COOBITUH C MPUMEHEHHEM

but6mmoreka [IOK

26 (dhopMyn u rpadUIECKUX METOI0B https://m.edsoo.ru/dc9ad6ca
(xoopauHaTHAs TpsiMasi, JePeBo,
auarpamma Jumepa)
[ToBTOpenwue, 06001eHNE 1
cHUcTeMaTh3alurs 3HaHUi. Beruucnenue
97 BEPOSATHOCTEH COOBITUH C TPUMEHEHHEM bubmuoteka [IOK
dhopmyn u rpadUIECKUX METOIOB https://m.edso0.ru/5964f277
(xoopauHaTHas IpsiMasi, JepeBo,
auarpamma Jumnepa)
[ToBTOpenue, 06001meHNE 1
cucTeMaTHu3anus 3HaHui. Beraucnenue
28 BEPOATHOCTEH COOBITHI C MPUMEHEHHEM bubnuorexa [IOK
dhopmyn u rpadUUIECKUX METOIOB https://m.edsoo.ru/e71debe4
(xoopauHaTHas npsiMast, EPEBO,
nuarpamma Diepa)
[ToBTOpEHME, 0000IIEHNE 1
29 cucreMartu3arys 3HaHui. CiryJaitHbie bubmorera [JOK
https://m.edso0.ru/00b2efb3
BEJIUYHHBI M PaCTIpEICIICHUS
[ToBTOpenwue, 06001eHNE 1
30 cuctemMaTtuzanus 3Hanuil. CiydaitHbie bubmorexa LOK
https://m.edsoo.ru/1cc2df8f
BEJIMUMHBI U pacTpeieNICHuUs
[ToBTOpenue, 06001IIEHNE U
31 cucTemMaTu3aluvs 3HaHuil. MartemaTuyeckoe bubmmorera [IOK
L https://m.edsoo.ru/aeal298c
OKUJAHHUE CTyYailHON BETHYMHBI
39 [ToBTOpEeHmE, 0600MIIEHNE U bubnmnoreka [JOK

cucTeMaTu3alud 3HaHnil. MartemaTudeckoe

https://m.edsoo.ru/640a8ebf
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https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf

0XKMJaHUE CIy4YailHON BEJIUYHUHbI

33 Hrorosast koHTpONIEHAs paboTa 1 E::::;ﬁf;iggg fd6d597
34 [ToBTOpenue, o6o0IICHNE U 1 bub6mmoreka [IOK
cHUcTeMaTH3alus 3HaHU I https://m.eds00.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

Yurtath U CTPOUTH TAOJIUIBI U AUATPAMMBI

6.2

OnepupoBaTh TOHATHSAMH: CpelnHee apudMeThdeckoe, MeauaHa,
HauOoJblllee, HAaUMEHBIIEE 3HAUYEHUE, pa3MaX MacCHBa YHUCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSMH: CIy4alHBIH SKCIHEPUMEHT (OMBIT) H
cilydaiiHoe coObITHE, BJIEMEHTapHOEe COOBITHE (JI€MEHTapHBIA UCXO.)
CIIyyallHOrO  OIbITa; HAXOAWTh BEPOSATHOCTH B  OMNBITax C
PAaBHOBO3MOXHBIMH ~ CIIydallHBIMM  COOBITHUSIMH,  HAaXOJUThb MU
CPaBHUBaTb BEPOATHOCTU COOBITUM B H3YYEHHBIX CIy4YalHBIX

IKCTIEPUMEHTaX

6.4

Haxomuts 1 popmynupoBaTh COOBITHS: TIEpeceueHre U 00hETNHEHHE
JAHHBIX COOBITHI, COOBITHE, MPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO;
M0JIb30BAaThCs  auarpamMmaMu Oinepa U QOpMyJod  CIIOKEHUs

BEPOATHOCTEN IPH PEIICHUHU 3324

6.5

OHepI/IpOBaTB IMOHATHUAMU: YCIOBHAs1 BCPOATHOCTb, HC3aBUCHUMBIC
CO6LITI/I}I; HaxXoAuThb BECPOATHOCTH C IOMOIIBIO IIpaBUJIa YMHOXKCHU, C

IMOMOIIbIO ACPEBA CJ'Iy‘I@.fIHOFO OIIbITa

6.6

[IpuMeHATh KOMOMHATOpPHOE MPaBUIO YMHOXKEHUS NpPHU pPEIIeHUU

3aJa4

6.7

OnepupoBaTh NOHATHUAMM: HUCHBITAHUE, HE3aBUCHMBIE HCIBITAHUSA,
cepusi HCIBITAaHUM, YCIEX M HeyJaada; HAaXOAWTh BEPOATHOCTH
COOBITHII B CEpHM HE3aBUCHUMBIX HCIIBITAHUH 10 TEPBOTO ycIexa,

HaXOJIUTh BEPOATHOCTHU COOBITHI B CepUM UCTIbITaHUN bepHymiu

6.8

OHepI/IpOBaTB IOHATHUAMMU cnyqaﬁHaﬂ BCJIMYHHA, PpacCHIpCcacCIICHUC

BepOHTHOCTeﬁ, AuarpaMma pacrpeacjaCHUA




11 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0d0pa3zoBaHus
pe3yJbTara
Teopus BEpOSITHOCTEN U CTATUCTUKA
£ 1 CpaBHMBATh BEpPOSTHOCTH 3HAYCHWM CIIy9allHOW BEJMYMHBI 10
' pacnpenesieHuIo WK ¢ MOMOIIBIO AUarpaMm
OnepupoBaTh TOHATHEM MATEMAaTHYECKOTO OXKHMJIAHUSI, MPUBOIUTH
55 NpUMEphl TOro, KakK TMPUMEHAETCS MaTEeMaTUYeCKOe OXKUJaHUue
' CIy4yallHON BEJMYMHBI, HAXOJUTh MATEMAaTHUYECKOE OXHIAHHE I10
JTAHHOMY pacIpeaeICHUIO
5.3 HmeTh mpecTaBlieHre O 3aKOHE OOJBIINX YUCET
54 NmeTs ipeacTaBiieHuE 0 HOpMaJILHOM pacipeieieHuU

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
6 Teopust BepOATHOCTEN U CTATUCTUKA
[lpenacraBnenue JaHHBIX C MOMOINBIO Tabimuy U auarpamm. CpenHee
6.1 apudmernyeckoe, MeAnaHa, HauOOJbIIEE W HAUMEHbIIEE 3HAUCHUS, pa3Max,
JTUCIIEPCHS U CTaHIAPTHOE OTKJIOHEHHE YHUCIIOBBIX HAOOPOB
CnyyaiiHble 3KCHEPUMEHTHI (ONBITHI) U ClydailHble COOBITHS. DJIeMEHTapHbIE
coObITust (Mcx0/bl). BeposTHOCTH CiydaltHOTO COOBITHS. BIM30CTh 4acTOTHI U
6.2 BEPOATHOCTH  coObITHMH.  CiyyailiHple  ONBITBI € PaBHOBO3MOXHBIMHU
AJIIEMEHTAapHBIMU  COOBITUSMU.  BeposTtHocTH  cOoOBITMME B ombITax ¢
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITUAMHU
6.3 Onepanyu Haj COOBITUSIMHU: TepeceueHHe, OObeAMHEHHUE, MPOTUBOIOJIOKHBIC
' coObITHs. [lnarpammsel Ditnepa. @opMyiia ClI0KEHHUs BEpOATHOCTEH
6.4 VYcioBHAas BEpPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo ciydallHOro

OKCIICPUMCHTA. q)opMyna MOJIHOM BCPOATHOCTH. HeszaBucumele coOBITHS




65 KomOunatopHoe mpasuno ymHoxeHus. IlepecraHoBku u ¢akropuan. Yucno
' coueranuil. Tpeyronapauk [lackans. @opmyna Ounoma HeroToHa
bunapHbiii ciay4aiiHbIil ONmBIT (WCHBITaHHE), ycleX W Heynada. HesaBucumble
6.6 ucnelTanusa. Cepusi HE3aBUCHUMBIX MCHBITAHMM 10 mepBoro ycmnexa. Cepus
HE3aBHCHMBIX UCIIBITaHUN bepHymm
Cnyyaiinas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEH. Huarpamma
6.7 pactpenenenus. Ilpumepsl pacrpenesieHnid, B TOM 4YHUCIIE T€OMETPUYECKOE W
OMHOMHATILHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
5) Teopust BEpOATHOCTEN U CTATUCTUKA
UucnoBble XapaKTEPUCTUKU CIIy4alHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXHUAAHUE,
JUCIIepCUst W CTaHIapTHOe  OTKIOHeHue.  Ilpumepsl  nmpumeHeHus
£ 1 MaTEeMaTUYECKOr0 OXKUJAHUSA, B TOM YUCIE B 3a7a4aX U3 IIOBCEHEBHOU XU3HH.
' MartemaTrueckoe oXugaHue OMHAPHOM CIydyallHOW BEMTUYMHBI. MaTeMaTndeckoe
OKUJAHUE CYMMBl CIydalHBIX BEIMYMH. MaTemaTHueckoe OXUAAHUE U
JUCTIEPCHS TEOMETPUUECKOr0 1 OMHOMHUAIIBHOTO PACIIPEIeIICHUI
5 3aKoH OOJBIINX YKCET U €ro Pojib B HayKe, MpUpoe U obmiecTBe. BoIOOpoUHbIit
' METOJI UCCIIEIOBAHNH
[Ipumepsl HENpPEpBIBHBIX CIy4alHbIX BeaW4YuH. [IoHATHE O IUIOTHOCTH
5.3 pacnpeneneHusd. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pacHpeleIeHHUIO.

IlonsiTHE O HOPMAJILHOM paCHpENCICHUN

IMPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHON
IMPOIT'PAMMBI CPEJHET'O OBILIEI'O OBPA3ZOBAHMUSI

Kon

HpOBepﬂeMble TpeﬁOBaHI/Iﬂ K NPEAMETHBIM pe3yJibTaTaM 0CBOCHUA

NpPOBEPSIeMOr0  OCHOBHOW 00pa30BaTe/ILHOI MPOrpPaMMBbI CpeIHEr0 001Iero
TpeOoOBaHMSI o0pa3oBaHus

Bnagenne MeromaMm IOKa3aTENbCTB, JITOPUTMAMHU pELICHMs 3a/1ad;
yMeHHe (QOpMYyIUPOBAaTh W OMNEPUPOBATH IMOHSATUSMU: ONpEEICHUE,
aKCHMOMa, TeOopema, CIEACTBUE, CBOMCTBO, INPU3HAK, I0KA3aTEIbCTBO,




PaBHOCHIIbHBIC (bOpMYITUPOBKH; MIPUMEHSITh ux; yMEHUE
¢dbopmynaHpoBaTh 00paTHOE ¥  NIPOTHBOIOJIOXKHOE  YTBEP)KICHHUE,
NPUBOJUTH IIPUMEPBl U  KOHTPIPUMEDPBI, MCIOIB30BaTh  METOJ
MaTeMaTHYECKOH WHIYKIUH; MPOBOIUTEH JOKA3aTEIBHBIC PACCYKICHHS
npu peIcHNn 3ajay, OLCHUBAThH JIOTUYCCKYIO IMPaBUJILHOCTDb
pacCyXIeHUH; yMEHHE OIepHpOoBaTh MOHSATHUSAMHU:  MHOXECTBO,
TIOJIMHOKECTBO, OIEPAllMU HaJ MHOKECTBAMH; YMEHHE HCIIOIb30BaTh
TeopeTHKO-MHO)KeCTBeHHBIﬁ ammapar JJISL OIMMCAaHUA PCAJIBHBIX
IIpouccCcoB U SIBJIEHUU U Ipu pCHICHUH 3aaa4d, B TOM YHCJIC U3 JPYIrux
y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBAThH MOHATHAMU: Tpad, CBA3HBII
rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a]]aBaTh U OMUCHIBATH
rpadbl pa3TUYHBIMH CITOCOOAMHM; HCIIONB30BaTh Tpadbl MpU pPEIICHUU
3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJIbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTEIIEHb C LIEJBIM TI0Ka3aTeleM, KOPeHb HaTypajibHOM CTENEHH, CTEeIIEHb
C palMOHANBbHBIM  TIOKa3aTeslieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokasaresieM, JiorapugMm uuciaa, CHHYC, KOCHHYC M  TaHI€HC
IPOU3BOJIBHOIO YHCJA, OCTATOK MO MOAYNIO, PAlMOHAJIbHOE YHCIIO,
HpparoOHaJIbLHOC YqHucClJIo, MHOXECTBaA HaTypaJIbHBIX, OCIbIX,
palMOHANbHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
NpU3HAKU JEJIMMOCTH, HaUMEHBIINM OOIIMI AeNuTeNb U HauMEHbIIee
oOuiee KpaTHOe, adroput™ EBkinga mpu pemieHun 3ajayd; 3HaKOMCTBO C
Pas3siInIHbIMU IIO3UIITMOHHBIMHA CUuCTeMaMu CUHCJICHUA, YMCHHC
BBINOJIHATH BBIYMCICHUE 3HAYEHUH M MpeoOpa3oBaHUsl BhIpaXXEHUH €O
CTeNeHsIMH U Jorapudmamu, mpeodpa3oBaHusi APOOHO-pAlMOHATBHBIX
BBIPA)XCHUI; YMEHHE OIEpUPOBATh MOHATUSAMM: IOCIEAOBATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpHuuecKast nporpeccus,
OeckoHEUYHO yObIBarollass TreoMeTpuYecKkas IpOrpeccus; yMEHHE
3ajaBaTh  IIOCJIEJIOBATEJIbHOCTH, B TOM 4YHCI€ C  IOMOIIBIO
PEKYppPEeHTHBIX  (OpMYyJ;  yMEHHE  ONEpPUpPOBATh  MOHATHSIMHU:
KOMIUIEKCHOE YHUCJIO, COMpPSKEHHbIE KOMIUIEKCHBIE YHCIa, MOIYJIb U
apryMeHT KOMIUJIEKCHOTO 4Hcia, (opMa 3amucy KOMIUIEKCHBIX YHUCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKass M anreOpanyeckas); yMETb
OPOM3BOJUTH apU(PMETUUYECKHE NEHCTBHS C KOMIUIEKCHBIMH YHUCIIAMU;
OPUBOAUTH  NPHUMEPHl  HCMOJb30BAaHUS  KOMIUIEKCHBIX  YHCEN,
ONEPUPOBATH MOHATUAMM: MaTpulla 2X2 1 3X3, onpeaeaIuTeab MaTPHIIbI,
F€OMETPUYECKHM CMBICIT OTIpeAETUTENS

YMeHue onepupoBaTh MNOHATHAMU: pAlMOHAIbHBIE, MUpPpalMOHAJbHbIE,
NoKa3aTebHbIE, CTEIEHHbIE, JIOTapU(PMUUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, WX CHUCTEMBI, YMEHHE OIIEpUPOBaTh
HOHATHUAMMU: TOXKIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHKe, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPABHEHMH M HEPABEHCTB, PaBHOCHJIBHOCTb
YPaBHEHUM, HEPAaBEHCTB U CHCTEM; YyMEHHME peEIlaTh YypaBHEHUS,




HEPABEHCTBA M CHUCTEMBI C IOMOILIBIO Pa3INYHBIX NPUEMOB; pELIaTh
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C IIapaMETPOM; IIPUMEHSATHh
YpaBHCHHA, HEPABCHCTBA, UX CUCTEMBI JJIs PCIICHHUA MAaTEMATHYCCKUX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIACTEe HAYKU M peabHON )KU3HU

YMeHue omnepupoBaTh NOHATHAMM: (YHKIMSA, YETHOCTh (YHKIIMH,
HNEPUOJUYHOCTb (PYHKLUH, OTPAHUYEHHOCTb (YHKIUH, MOHOTOHHOCTb
dbyHKIIMH, SKCTpeMyM (YHKIIMHA, HAUOOJIbIIIee U HAUMEHbIIIEEe 3HAYCHUS
(yHKIIMM Ha IPOMEKYTKE, HETIpEpbIBHAS (YHKIIHS, ACUMIITOTHI I'padrka
(GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIHUU, TEOMETPUUECKUHA U
¢u3nyeckuii CMBICI TPOM3BOJHON, MEpPBOOOpPa3HAs, OINpPENeIEHHBIN
UHTErpaji, yMEHUE HaXOAWUTh ACUMMTOTHI Ipaduka (QyHKIUH;, yMEHHUE
BBIUUCISATh TPOU3BOJHBIE CYMMBI, TMPOM3BEIEHUS, YAaCTHOIO U
KOMITO3UIINH (DYHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMU; YMEHHE HaXOAWTh MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIWH;
YMEHHUE HCIOIb30BaTh MPOU3BOJIHYIO Ul HCCIEA0BaHUS (DYyHKUHUH,
HaXOJIUTh HAauOONbLIME U HAaUMEHbIINE 3HAaYeHUs (YHKUUH; CTPOUTH
rpauKy MHOTOYIEHOB C MCIIOJIb30BaHMEM allapaTa MaTeMaTH4eCKOro
aHalM3a; NPUMEHATh NPOM3BOAHYIO [UIsI HAXOXKIACHHS HAWIy4IIero
pelieHNs B NPUKIAJAHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMMUYECKHUX U
($u3nYecKux 3a1ayax; HaXOIUTh MJIOLIAIU U 00BEMBI GUTYP C TOMOLIBIO
MHTETpaJla; NMPUBOIUTH IPUMEPBl MAaTEMaTHYECKOIO MOJEIMPOBAHUS C
MOMOIIbI0 AU PEepeHIINaTbHBIX YPAaBHEHUM

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk QYHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMSA (YHKUUH, JTUHEHHass (QyHKIMSA, KBaJpaTHYHAas
byHKIIHS, parMoHaIbHAs dbyHKIIHS, CTETNeHHAas byHKIHA,
TPUTOHOMETpHUYECKHE (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKIMUM, TOKa3zaTenbHass W Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTH TpaUKU H3YyYEHHBIX (DYHKIMHA, BBIMOIHATH HpeoOpa3oBaHUs
rpauKoB (YHKIHMH, HCTIONIB30BATh TPAPUKH IS U3YUYEHUS POLIECCOB U
3aBUCHMOCTEH, TIPU PEIICHNH 3a]ad U3 JPYrHX Y4EOHBIX MPEeIMETOBU
3a/a4 U3 peasbHOM JKU3HU; BBIpaXKaTh (POpMyJIaMu 3aBUCIMOCTH MEKIY
BEJIMYMHAMH; HCIIONB30BaTh CBOWCTBA M Tpaduku (QyHKOMA 17
peleHus ypaBHEHUH, HEpaBEHCTB M 3ajay ¢ MapaMeTpaMu; n300paxarhb
Ha KOOPAMHATHOW IIOCKOCTH MHOXXECTBAa pEIICHWH YypaBHEHHH,
HEPaBEHCTB U MX CUCTEM

Ymenue peiiaTtb TCKCTOBLIC 3aJla4y Pa3HbIX TUIIOB (B TOM YHCJIC Ha
IMPOLCHTHI, JOJXU U YaCTH, HA JBUIKCHUC, pa60Ty, CTOUMOCTB TOBApOB U
yCIyr, HaJIOTH, 3aJa4n U3 o0acTu YIIpaBJICHUSA JTUYHBIMU U CEMEMHBIMU
(1)I/IHchaMI/I); COCTAaBJIATh BBIPAXKXCHHA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTEMBI IO YCJIIOBUIO 3aJjadd, HCCICAOBATH IIOJIYYECHHOC PCHICHUC U
OLICHUBAThb HpaBI[OHOIIO6HOCTI) pPE3yJIbTAaTOB;, YMCHHUC MOACINPOBATH
PCAJIbHBIC CUTYyallUUM Ha SA3BIKC MATCMATUKH, COCTABJIATHL BBIPAKCHHA,
YpaBHCHHA, HCEPABCHCTBA ©W HUX CUCTEMbI II0 YCJIOBHIO 3aJa4u,




UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C UCIHOJIB30BAaHUEM ammapaTa
anredpbl, UHTEPIPETUPOBATH MOJTYUYCHHBINA PEe3yabTaT

YMeHue onepupoBaTh MOHIATUSIMU: CpeJIHEE apuPMETHUECKOE, MEINaHA,
HauOoJpIllee W  HAaWMEHbILIEe 3HAUCHHs, pa3Max, JHUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOrOo Habopa; yMEHHe W3BIICKATh,
UHTEpIPETUPOBaTh HH(OPMAIMIO, MPEICTABICHHYI0 B Ta0iuuax, Ha
auarpaMmax, rpagukax, OTpakarollyl0 CBOWCTBA pealbHbIX IMPOLECCOB
U SBJICHUH; MPEICTaBIATh HHPOPMAIMIO C TOMOMIbIO TabmuI U
JUarpaMM; HCCIIEN0BaTh CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
OpUMEHEHHEeM TIpadUuecKuX METOJOB U DIIEKTPOHHBIX CPEJICTB;
rpauyecku HccieloBaTh COBMECTHbIE HAOMIOACHUA C IIOMOILIBIO
JMarpaMM pacCcenBaHUs U JIMHEMHOW perpeccuu

YMeHHe OmnepupoBaTh MOHATUSAMU: CIIyYaWHBIA OIBIT MU CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIYHCIATDH
BEPOSITHOCTh C MHCIOJb30BAaHMEM TIpaUUEeCKHMX METOJIOB; MPHUMEHATh
(bopMysbl CIOXKEHHS U YMHOXXEHHUS BEpPOSITHOCTEH, (popMyny IHOIHON
BEpOATHOCTH, (hopmyny bepHyiu, komOuHaTopHbIe (PaKThI U GOPMYJIBI;
OLICHMBATh BEPOSTHOCTU peEaJbHBIX COOBITHH; yMEHUE ONEpUpPOBATh
NOHATUSAMHU: CllydaliHas BEJIMYUHA, PAaCIpPENCICHUEe BEPOATHOCTEH,
MaTEMaTHYECKOE OXHJIAaHWE, IUCIEPCHUs W CTAHJAPTHOE OTKIOHEHUE
CllyyallHOM BEJNWYMHBL, (QYHKUUU paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTE€IbHOTO W HOPMAJIBHOIO paCHpEICICHUMN;
YMEHUE UCIIOJIb30BaTh CBOMCTBA HW3YYEHHBIX pPAaCHpPEACIICHUA U1
peleHust 3ajady; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIINX YHCEl,
METO/Abl BBIOOPOYHBIX HCCIIEOBAaHUI; YMEHHME IPUBOAUTH IPUMEPHI
MPOSBJICHUSI 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHCJIO COYETAHUH, YHUCIO IEpecTaHOBOK; OuHOM HplOoTOHA; ymeHue
OPUMEHATh KOMOMHATOpHbIE (DaKThl M PACCY)KICHMSA I pEIICHUs
3aJa4; OLICHMBAaThb BEPOSITHOCTU pEAJbHBIX COOBITHI; COCTABIAThH
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH OJYYECHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIVIa, IUIOCKUH Yrod,
JBYTPaHHBIA YTOJI, TPEXTPAHHBIA Yroj, CKPELUIMBAIOUIUECS MPIMBIE,
HapajuyIeIbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX M INIOCKOCTEH, yroin
MEXy HPSMBIMU, YrOJd MEXAY NPSAMOM M IJIOCKOCTBIO, Yroil MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXY INIOCKOCTSMM; YMEHHUE UCIIOJIB30BATh IIPU
peleHnH 3a7ad U3ydyeHHbIe (PaKThl U TEOpeMbl IJIAHUMETPUHU; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpa; CTPOUTH
MaTEeMaTUYECKUE MOJEIU C IOMOIIBI0 T€OMETPUYECKUX IOHATHH U
BEJIMYMH, pellaTh CBSI3aHHBIE C HUMH NIPAKTUUECKHUE 3a1a4u
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YMeHue onepupoBaTh MOHATUAMHU: TUIOMIAb QUTYpPBI, 00BEM (QUTYpHI,




MHOTOTPaHHHK, TPAaBWIBHBI MHOTOIPaHHHUK, CEYCHHE MHOTOTPAHHUKA,
Ky0, Tmapajenenunen, Npu3Ma, NHpamuaa, QUrypa u IOBEPXHOCTb
BpallleHus1, MWINHIpP, KOHYyC, map, cdepa, miomanb cepsl, MIONAIb
MOBEPXHOCTH MHUPAMUJBI, MPHU3MBI, KOHyCa, IMWIMHIpA, O00BEM Kyoa,
[PSAMOYIOJIBHOIO IapajulesienuIieia, MUpaMUAbl, IPU3MBI, LWIMHIPA,
KOHYcCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs] KOHyca M IWIHHIPA,
napajieibHbIe OCH WM OCHOBAaHHWIO, CEUEHHWE Iapa, IUIOCKOCTb,
Kacatomasics cdepsl, IMIUHIPA, KOHYCa; YMEHHE CTPOWTH CEYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpallleHUsI, UX CEYCHHs, B TOM YHCJE C TMOMOIIBIO AIEKTPOHHBIX
CPEICTB, yMEHHE TPUMEHITh CBOWCTBA T€OMETPUYECKUX (UTYP,
CaMOCTOSTEIFHO (POPMYJIMPOBATH OTpEJCIICHUs] W3ydaeMbIX QUryp,
BbIABUI'aTh THUIIOTE3bI O CBOUCTBAx o IMpU3HaKax TI'COMCTPUUCCKHX
¢uryp, OOOCHOBBIBATBMJIM OTPOBEPraTh HX; YMEHHE MPOBOIUTH
knaccuukanuioo GUryp Mo pa3iMyHBIM - NPU3HAKaM, BBINOJIHATH
HEOOXOIUMBIC JIOTIOJTHUTEIIbHBIC TIOCTPOCHHUS
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YMeHue onepupoBaTh MOHSATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajieNbHBIA MEPEHOC, CHMMETPHS Ha TIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE NOAOOMs, MOJ00HBIE QUIYpHl; yMEHUE
pacro3HaBaTh paBHBIC W MOJMOOHBIC (QHUTYPHI, B TOM YHCIE B TPUPOJE,
UCKYCCTBE, APXUTEKTYPE; HCIIOIb30BaTh I€OMETPUUYCCKHE OTHOIICHUSI
MPU PEIICHUM 33J1a4; HAXOJIUTh T'€OMETPUYCCKHE BEIWYHHBI (JTMHA,
yroJ, IUIomaab, OOBEM) TpH PEHICHHH 3aJad U3 JPYIHX Y4eOHBIX
PEeIMETOB U U3 PEATbHOMN KU3HU; YMEHUE BBIYHCIISATH T€OMETPUICCKHE
BEJIMYMHBI ([UIMHA, YTrOJ, IUIONIab, O0BEM, IUIOIIAIAb TTOBEPXHOCTH),
WCTIOJNB3ysl M3y4YeHHbIE (OPMYJIBl M METOIBI, B TOM YHCIE: IUIOMIATh
TIOBEPXHOCTH TTUPAMHU/IBI, TPU3MBI, KOHYCA, IWIHH]IPA, IIOMAIb CPEpHhI;
00bEM Kyba, IPSIMOYTOJILHOTO MapalijiesieuIe1a, TUPaMUIbI, TPU3MBI,
WIKHApPA, KOHYCa, Iapa; yMEHHE HaXOJUTh OTHOIICHHE OO0OBEMOB
noJ1I00HBIX (Uryp
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YMeHHe onepupoBaTh MOHATHAMU: IPSIMOYTOJIBHASI CUCTEMA KOOPANHAT,
BEKTOp, KOOpPAUHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTODPOB,
NPOM3BEICHNE BEKTOpa Ha YHUCIIO, Pa3joKEeHHE BEKTopa Mo Oasucy,
CKAJIAPHOE MPOU3BEACHUE, BEKTOPHOE IIPOU3BEIACHUE, YIOl MEXIY
BEKTOPAMH; YMEHME UCIIOJb30BaTh BEKTOPHBINM U KOOPAUHATHBIN METOJ
JUISL pelleHHs TeOMETPUYECKMX 3aJady W 3ajJad JpYyrux y4eOHBIX
IIPEAMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMH METOJ Ul pelleHHs 3ajjauu;
NOHMMAaHHE 3HAYMMOCTH MAaTE€MaTUKH B H3YyYCHUM IMPUPOJHBIX U
OOIIECTBEHHBIX IPOLIECCOB M  SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHE IIPUBOJIMTH
IIPUMEPBl  MAaTEMATUYECKUX OTKPBITUH POCCUMCKOM U  MHUPOBOU
MaTE€MaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
EI'D 1O MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

Kon
1 Yucna 1 BIYUCICHUS
1.1 | HarypanbHble u uensle yncina. [I[puzHaku 1eIMMOCTH LENIbIX YUCET
12 Pammonanbupie  uncna. OOBIKHOBEHHBIE W JIECSATHYHBIE JpOOW, TPOLEHTHI,
' OecKOHEeYHbIe NePUOIUUECKUE IpOOH
13 ApudmeTrueckuil KOpeHb HaTypajabHOU cTeneHu. JlefcTBus ¢ apupMeTHIECKUMHU
' KOPHSIMHU HaTypaJbHON CTEIICHH
14 Crenenb ¢ wnenbiM mokazareneM. CTeneHb € palMOHAIBHBIM IOKa3aTeJIeM.
' CaoiicTBa cTeneHH
15 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHACIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTuuHble U HATYpaJIbHbIEC JOrapupMbl
JeiictButenpHble uucnaa. ApudMeTHYeCKue onepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 | uucnamu. IlpnOmxkéHHbIe BEIYMCICHMS], IPaBUJIa OKPYIJIEHUS, IPUKUAKA U OLEHKa
pe3yJsibTaTa BEIYMCIECHUN
1.8 | Ilpeobpa3zoBaHue BbIpaKeHUH
1.9 | KowmmiekcHsie yncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 | lensle u poOHO-pAIMOHATIBHBIC YPABHEHUS
2.2 | UppauuoHallbHbIE YpaBHEHUS
2.3 | TpuroHomMeTpHueCcKUe ypaBHECHUS
2.4 | llokasarenbHbIC U Iorapu(MUIECKHE ypaBHEHHUS
2.5  llenble n 1poOHO-pallMOHATIBHBIE HEPABEHCTBA
2.6 | HppanmoHanbHbIC HEPABEHCTBA
2.7 | Tloka3arenpHbIC U JIOTApU(DMUICCKHE HEPABSHCTBA
2.8 | Tpuronomerpuueckrue HepaBeHCTBA
2.9 = CucteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHEHHS, HEPABCHCTBA M CUCTEMBI C ITApaMEeTPaMu
2.11 | Martpuna cuctemsl IMHEHHBIX ypaBHEHUH. OnpeaenTeNb MaTpHUIIbI
3 OyHKIMU U TpaduKu
31 OyHKUA, cnocoObl 3amanus ¢GyHkiuu. ['paduk GyHkiuu. B3zaumHO 0OpaTHBIC
' ¢dbyakuuu. YétHpie u Heu€THBIC QyHKIMH. [lepuoaudyeckue GyHKmm
3.9 OOnactp ompeneneHuss W MHOXECTBO 3HaueHwi ¢yHkuuu. Hymum Qyskmmm.

HpOMe)Ky'TKI/I 3HAKOIMOCTOAHCTBA. HpOMC)KyTKI/I MOHOTOHHOCTHU (py'HI(I_II/II/I




MakcuMymMbl U MUHUMYMBI GyHKIuH. HaumOomnbiiee u HanMeHbllee 3HAUCHUE
(GYHKIMM Ha TPOMEKYTKE

CrenenHass (QyHKUMS C HaTypajdbHBIM M LEJIbIM IIOKa3aTeneM. EE& cBoiicTBau

3.3 . .
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 | TpuroHomerpuueckue GyHKIUH, UX CBOMCTBA U rpadpuku
3.5 | Tloka3atenpHas u norapudmudeckas pyHKIMH, UX CBOHCTBA U TpauKu
36 Touku paspeiBa. AcumnTorel rpaduxoB ¢yaknmid. CoiictBa  (QyHKIUH,
' HENPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS M1OCIIE0BATEILHOCTEH
3.8 | Apudmernyeckas u reomeTpuydeckas mporpeccu. @opmysia CI0KHBIX MTPOIIEHTOB
4 Havana maTtematuyeckoro aHanusa
4.1 | IlpousBognas GpyHkuuu. [Ipon3BoHbIE JIeMEHTAPHBIX (HYHKIIUN
[IlpumeHeHne NPOM3BOJHOW K HCCIIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 AKCTpeMyMbl. Haxosxnenrne HamOOBIIEro U HAUMEHBIEro 3HaueHus: QYHKIIUU Ha
OTpe3Ke
4.3 | IlepBoobGpasnas. MHTerpain
5 MHoxecTBa U JOrMKa
5.1 | MHuoxecTBo, oneparuu HajJ MHOKecTBaMHu. [narpammer Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTD U cTaTUCTHKA
6.1 = OmnmcarenpHasi CTATUCTHKA
6.2 = BeposTHOCTD
6.3 = KomOunatopuka
7 ['eomeTpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | llpsiMble M IMJIIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena u MOBEpXHOCTHU BpallleHUs
7.5 | KoopauHaTel U BEKTOPbI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka: aﬂre6pa " HaYaJlda MAaTECMATHYCCKOI'O aHaJIn3a, rCOMCTPHA.

AnreOpa u Hadana MaremaTudeckoro ananmsa. 10-11 kmacc. Anmumos 11.A.,




Komnsarun FO.M., TkaueBa M.B. u 1p. AkimonepHoe o61iectBo «M31aTeabcTBo

«IIpocseuienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1 Vuebnuk: bynumosuu E.A., bynerueB B.A. BepostHocts u cratuctuka 10-
11 knacc. ba3oBbliii n yriyonennsiii yposau. M.: [Ipocsemenne, 2023

2 BeposarHocTs u ctatuctuka. 10-11 knaccel. [InanupoBanue v NpakTUKYM -
bponckuii M.JI., Memaskuna O.C., 2009 r.

3 Teopus BepositHOCTEH M cTaTucThka. 10-11 Kmaccel. DkciepuMEHTaILHOE
yuebHoe mocobwue, F0. H. Tropun, A. A. Maxkapos, U. P. Beiconkuii, 1. B.

Smenko, 2020 T.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1 3amgaum o Teopun BepositHocTeit u3 EI'D. Caiit ege.sdamgia.ru

2 3ajgaun no Teopuu BeposiTHocTer u3 EI'D.

Carit nsportal.russhkola/algebra/
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