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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yuebHOro Kypca «BeposiTHOCTh W CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOrO TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHSA JIUUYHOCTU O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCT M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISECTCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJbl. Kypc mpennazHaueH s (GOpMHpOBaHHS y OOyYaroIIMXCs
CTaTUCTUYECKOM KyJIbTYpbl W IIOHUMAaHMUS pOJIU TEOPUM BEPOSTHOCTEH KAk
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yueHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJAaX UCCIEAOBAaHU U3MEHUMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOLIHOCTM MaTeMaTHUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEeMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHUE 3HAHUMW, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEIACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIYy HHUMU Ha BAXHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBETCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJCICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JIUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CiTydaliHble BETMYUHBI M 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOr0 U
OMHOMMAJIBHOTO pAaCIpeeNIeHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU
— I0Ka3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Conpepxxanne nuHuUUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpEIeNICHUU BEPOSTHOCTEH
MEXy 3HAUYCHHUSIMHU CIIYYalHBIX BEJIWMYHMH, a TAKXKE dTa JIMHHUS HEOOXOIMMa Kak
0aza sl W3ydyeHMs] 3aKOHa OoOJIbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJIE U OOIIECTBE U MMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanuzanuio. CaMm 3akOH OOJBIIMX YHCEN IMpeaaraercs B 03HAKOMUTEIbHON
dopmMe ¢ MUHMMAJIBHBIM HCIIOJIB30BaHHEM MaTEeMaTHUYECKOTO (opMaIn3Ma.

Tembl, CBs3aHHBIE C  HEOPEPHIBHBIMU  CIyYalHBIMH  BEJIMYUHAMHU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M H3YYCHHH CIyYailHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (QPYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpelieieHus M, MPH 3TOM MpearosaraeTcs
O3HAKOMHUTENIFHOE W3yuYeHHe Mmarepuaiga 0e3 [10Ka3aTeNbCTB MPUMEHSIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wsyuenume kypca «BepoSTHOCTP W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpennee
apu(pMeTuyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCcX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NTEpECeUEHUE, O0BEANHEHUE, TIPOTUBOIOIO0KHbBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMenTta. Gopmyna nonHol BeposTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaTopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCNIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

CnyuvaitHas  BenmuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTU4eCKOe
OXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMEHEeHUs
MaTEMaTU4YECKOr0 OXKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOW >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyallHOM BenuuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYHMH. MaTeMaThdeckoe OXUIAaHuE U
JUCTIEPCUsi TEOMETPUIYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI M €ro poJib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/] UCCIIEAOBAHUM.

IIpuMepbl HENpPEpBIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3a1a4uu, IpUBOAAIINE K HOPMAIBHOMY pacupeneneHuto. Ilonsatue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yueOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yroTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEeayp TpaxIaHCKOro oOmecTBa (BBIOOpPHI, OMNPOCHI WU Mp.), YMEHUEM
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
HSKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, HJTHUYECKOrO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 3J0pOBOro U 0€30macHOro odpasa *U3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryJispHas busnueckas AKTHUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu3oBbIBATH COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbhl, MMOHHMAHHEM BIIHSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeInbl, OCO3HaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpo0OJIeM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAroIIel Cpeapl, IUTAaHUPOBAHMSI TIOCTYIIKOB U OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW AECATEIBHOCTH, STAloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IIUBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM II03HAHUS MHUPa;
TOTOBHOCTBIO OCYIICCTBJISATh IMPOEKTHYH) M HCCIEA0BATEIbCKYIO JESATEILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00ecnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayuelti).

ba3oBble JJornueckue aAelcTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
OTIpEJICTICHUS] ~ TOHSATUH; YCTAHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M M
npoTUBOpeurss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSX;



npemjiaraTh ~ KPpUTEPUM Ui BBISIBJICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPECUHH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBAThH apryMEHTAIIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOJee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIeEMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS M BBIBOJBI MO pe3yjibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

e BBIABIATH AchUIMTH UHGOPMALIUM, NAHHBIX, HEOOXOJUMBIX JIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB M (JOPM TIPEICTABICHHS,

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKamMueHvle  Oelicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JpPYTUX
YYaCTHUKOB JHAliora, OOHApYXUBaTh Pa3IU4yHe U CXOJCTBO IMO3HIIMIA;, B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  INPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yYETOM 3a/1ay MPE3eHTAauU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4vectBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOILIUNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Yuusepcanonvie  pezynamuenvie Oelicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a/1a4M, BIOUPATh CIIOCO0 PEIICHHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb:

BIIaJICTh HaBBIKAMHM II03HABATEIIPHOM pediiekcuu Kak  OCO3HAHHS
COBEpPIIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yabTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEABUNIETh TPYJIHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIGHUBATh COOTBETCTBHE pE3yJIbTaTa €M U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUSI WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMETHYECKoe,  MeAHMaHa,
HanOoJIblIee, HAMMEHbBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTAapHOE COOBITHE (IJIEMEHTApHBIN HCXOM) CIy4allHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh coOOBITHS: IepeceueHne U OObeAMHEHUE
JNaHHBIX  COOBITHH, COOBITHE, NPOTHUBOMOJOXKHOE JAHHOMY  COOBITHIO;
M0JIb30BAThCS AUArpaMmaMu Oisepa u GpopMyIIoN CII0KEHHUS] BEPOSTHOCTEN MpHU
peneHny 3aaa4.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaxXOIUTb BEPOATHOCTH C IIOMOIIBIO NPAaBWJIA YMHOXKEHHUS, C IOMOLIBIO JEpPEBa
CJIy4alHOTO OIIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPHU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, ycleX M HeyJaya; HaxXOAMTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOIO yCIeXa; HaXOAUTh BEPOSTHOCTU COOBITHI B
CEpHUU UCTIBITaHUN bepHyum.

OnepupoBaTh  MOHATUSMH:  CIy4YaHasT  BEJIIMYMHA,  paCIpEleIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 1O
pacnpeeeHUI0 WIN C IOMOIIBIO JUarpaMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OXKUIAHUS, TPUBOJUTH IIPUMEPHI,
KaK MPHUMEHSIETCS MaTEeMaTUYECKOE OXHUAAHWUE CIyYallHOW BEJIWYMHBI HAXOIUTh
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIPENEIICHHUIO.

HMeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNMeTh npeacTaBIeHUE O HOPMAIbHOM PacipeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne /it P Konrpoabnbie IpakTuyeckue (mupp )
NMPOrpaMmblI Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
IIpencraBnenue JaHHBIX U ONUCATEIIbHAS 4 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyyaiiHble OIIBITHI M CIIy4aliHbIE COOBITHS,
omijm c aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSTHOCTb, IEPEBO
CJIyyaifHOTO OIbITa, popMyIia MOTHON 6 bubmmorexa [OK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6mmoreka [IOK
DTIEMEHTEI KOMOUHATOPHICH 4 https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTENbHBIX UCIIBITAHUH 3 1 bubmmorexa [TOK
p a https://m.edsoo.ru/e0b7b0f1
CryyaliHble BEIIMYNHEI U PACIIPEACICHUS 6 bubmorexa [IOK
i pactipen https://m.edsoo.ru/e0b7b0f1
N bubnmoreka [JOK
2
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 5 httos://m.edsoo.ru/e0b7hOfL
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoububie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MaremaTH4ecKoe OKHUIAHUE CIyUYaHON 4 bubnuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnnoreka [JOK
CIIy4alHOM BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3aKon Gompumx wncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ciyyaliHbIE BETMYUHbI 9 bubnunoreka [JOK
(pacnipenienenus) https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
5 H 2 1
OPMAILHOC PACTIPEACICHHA https://m.edsoo.ru/5fbc5dcl
5 IToBTOpenue, 00o0IEHNE U 19 5 bubmmoreka [IOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne JlaTa uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
[IpencraBienue JaHHBIX C Bbu6mmotreka [JOK
1 1
MTOMOIIIbIO TAOJIUII U JUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
2 HaWMEHbIIICEC 3HAYCHHS, pa3Max 1 bubmorexa LIOK
> PasMax, https://m.eds00.ru/dd00738d
TUCTICPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeanaHa, Hanooabllee U
3 HaMMEHBIIIEE 3HAYEHHMS, pa3Max 1 brbmmorexa LTOK
ds ’ https://m.eds00.ru/98645f6¢
TUCTIEPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeanaHa, Hanooabllee U
4 HaUMEHbBIIIee 3HAYCHHS, pa3Max 1 Bubmmorexa [IOK
ds ’ https://m.edso00.ru/7c9033a8
JTUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CaygyaifiHBIC YKCIIEPUMEHTBI
5 (OH};ITI)I) U CII aﬁl:me COOBITHS 1 bubmmorexa LOK
i ] https://m.edso0.ru/347c1b78
DnemMeHTapHbIe COOBITUSI (MCXObI)
. bubnmoreka [JOK
6 BeposiTHOCTB CitydaitHOTO COOBITHSI. 1 A

https://m.edso0.ru/64d75244




BeposTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB CitydaitHOTO COOBITHS.

bubnunorexa LIOK

5
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSAMHU:

3 nepeceveHue, 00beTMHEHHE bubnunoreka LIOK
COOBITUH, TIPOTHUBOIOJIOKHBIC https://m.edso0.ru/221c622b
coObITus. Jlmarpammel Dinepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6moteka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus. Jlmarpammel Dinepa

10 dopMyiia CII0KEHUS BEPOATHOCTEN Bubmaorexa IIOK

pMY P https://m.edso0.ru/3057365d
VYcioBHas BEpOATHOCTb.
11 YMHOKEHUE BeposATHOCTEN. JlepeBo bubnmorexa IOK
N P F AP https://m.eds00.ru/9a408d25
CIIy4aifHOTO DKCIIEPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa LIOK
. p s https://m.edsoo.ru/ble76d3a
CIIy9aifHOTO SKCIICPUMEHTA
YcnoBHas BEpOSTHOCTb.
13 YMHOXeHue BeposTHocTel. JlepeBo bubnnorexa [JOK
. P s https://m.edso0.ru/47fb6b11
CIIy9aifHOTO SKCIICPUMEHTA
14 dopmyna HOIHOH BEPOATHOCTH Bubmorexa IIOK
PMY p https://m.edso0.ru/15941bec
15 dopMya MOTHON BEPOATHOCTH bubmrorexa LIOK

https://m.edsoo.ru/a9ec13c8




16 dopmyJia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
He3zaBucumeble coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka HOK
17 Kontponkras padora https://m.edSO(I)l. ru/29dc6ch9
18 Komb6unaropHoe npaBuio bubmmoreka [JOK
YMHOKEHUS https://m.edso0.ru/2270cf70
Bbu6moteka [JOK
19 Hepecranoskn i daxTopuan https://m.edsoi_.[ ru/d58ce6d1
. bubnnoreka [JOK
20 Hucro couerarit https://m.edsocL).I ru/7904dfb0
21 Tpeyronbuuk Ilackana. @opmyna Bbu6mmotreka [JOK
6unoma Herotona https://m.edsoo.ru/fa4d7998f
bunapHsbIii Cl1y4alHBIN OIBIT
UCTIBITAHUE), YCIIEX U H qa.
22 ;ICBaBI/ICI/IML)I,C}:CI'IeBITaHI:S}II.Hée?)I/IH bubnxoreka LTOK
N https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUN J0
NIEPBOTO ycrexa
93 Cepuis HE3aBUCUMBIX UCTIBITAHUM bubmuoreka [IOK
bepnymm https://m.eds00.ru/e9572a68
Cepus HE3aBUCUMBIX UCIIBITAHUH.
24 [IpakTuueckas pabora c bubmuoreka [JOK
HCII0JIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
. bubmmoreka [JOK
25 Ctysaiinas BeTHH https://m.edSO(])_.[ ru/639be9aa
26 Pacrnipenenenuie BeposiTHOCTEH. bubmuoreka [IOK
Jwnarpamma pacnpeneseHus https://m.edso00.ru/6dc7ff39
27 CymMma 1 npousBeicHHE bu6muotexa [JOK




CHy‘IﬂfIHBIX BCIIMYHH

CymMma 1 npousBeicHHE

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

28 1
CIIy4YaHBIX BEJIMYNH https://m.edso0.ru/c2757cc3
ITpuMmepsl pactpeeacHuii, B TOM
29 ‘-II/II)CJIC IPGOI\I/:I)GT I/II)HSCKOG 51 1 bubmmorexa HOK
p https://m.eds00.ru/91e08061
OMHOMHUAIIBHOE
IIpuMepsl pacupeaeacHuii, B TOM
30 ‘-II/II)CJIG rpeo:;eT IE‘I?CKOG 5 1 bubmorexa LHOK
p https://m.edsoo.ru/5afff05f
OMHOMHUAIILHOE
31 IToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 0600IIEHNE 1 Bbu6motreka [JOK
32 N 1
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bubnmorexa LIOK
n 1
33 TOTOBAs KOHTPObHAs paboTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600IIEHNE U bu6nmorexa LIOK
34 N 1
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/l1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUH.
1 CiyJaliHBIE OIIBITEI U BEPOSITHOCTH 1 bubnmorexa LHOK
i " . 3 https://m.edso0.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUN
[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTU3alys 3HaHUH.
2 CriyJaliHBI€ OIIBITEI U BEPOSITHOCTH 1 bubnmorexa LHOK
yi . . p https://m.edso0.ru/a573a292
CIy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTU3aus 3HaHuH.
3 CrnyJaliHbBI€ OIIBITEI U BEPOSITHOCTH 1 bubmmorexa LHOK
i . . p https://m.edsoo.ru/07a5e861
CIy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenwme, 0600IIEHNE,
cHUCTEeMaTH3alys 3HaHUH.
4 CnyJaliHbBI€ OIBITEI U BEPOSITHOCTH 1 bubmmorexa LOK
i . . p https://m.edsoo.ru/32bc29bf
CIIy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[Ipumeps! IpuMeEHEHNs
5 MaTEMaTUYECKOTO OKUIaHUS 1 bubmmorexa LOK
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEpEs)




MatemaTtuueckoe OXNJaHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaTteMaTn4yecKkoe OKUIaHue
7 T€OMETPUUYECKOTO U bubmmorexa [JOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeae/ICHUM
Marematuueckoe 0XuIaHue
8 TEOMETPHYECKOTO U bubmmorexa [JOK
p . https://m.eds00.ru/17b0e769
OMHOMHAIBHOTO pacIpeaeICHUM
9 Jucnepcus u ctanaapTHoOe bubnuoreka [IOK
OTKJIOHCHHUE https://m.edsoo.ru/bcc67f76
10 Jlucrniepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jucniepcuu reOMETPUYECKOr0 U bubnuorexa [JOK
OMHOMMAJIBHOTO pacrpeieieHus https://m.edso0o.ru/4b5a495e
[IpakTuueckas pabora c
12 WCIIOJIb30BAHUEM DJICKTPOHHBIX bubmmorexa [JOK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aK0H OOJIBIITUX YUCEN. bubmuoreka [JOK
Br160pouHbIii METO/T MCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnorexka [JOK
Br160pouHBIi METO/T UCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[TpakTrueckas padoTta ¢
15 HCIIOJTb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edso0o.ru/6¢1d11a6
Ta0IHIL
bubmuorexa [JOK
16 14 0
TOTOBad ROHTpOILHAL pabota https://m.edsoo.ru/7e379f8f
17 [Tpumepsl HEMPePHIBHBIX bubnuorexa [IOK

CIIy4alHBIX BEIMYUH. OyHKIMS

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




IJIOTHOCTH PacTpe/IeiICHUsI.
PaBHOMepHOE pacnpeiesieHue u ero
CBOMCTBA

[Tprmeps! HEMPEePHIBHBIX
CIIy4alHBIX BEeIMYUH. OyHKIMS

18 IUIOTHOCTH pacIpeneIeHNs Bubmaorexa ITOK
pactip ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacripeiesieHIe U ero
CBOMCTBaA
3ajauu, TPUBOISAIINE K
19 HOPMaJIbHOMY PacIpeeICHUIO. bu6mmoreka [IOK
@OyHKUHUS INIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97c¢19f59
HOPMAJIBHOTO PacIpeIeTICHUS
[TpakTrdeckas padoTa ¢
20 HCIIOIb30BaHUEM DJIEKTPOHHBIX bubmmorexa [TOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIUILL
[ToBTOpenue, o6odIIEHNE U
21 cucTeMaTHU3aus 3HaHUI bubmmorexa LHOK
) https://m.edso0.ru/72953f4c
OmuncarenbHas CTaTUCTHKA
[ToBTOpenue, o6obIIEHNE 1
22 cucTeMaTu3ausa 3HaHUI bubmmorexa [IOK
’ https://m.edso00.ru/b699ad0c
OnucarenbHas CTaTUCTUKA
[ToBTOpeHnue, 0600IIeHNE U
93 cucreMaTtu3arus 3HaHui. OTBITHI C bubnmnoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpeHnue, 06001IeHNE U
24 cucreMartu3anus 3HaHui. OTbITHI C bubnmoreka [JOK

PAaBHOBO3MOXHBIMHU
OJIEMCHTApPHBIMU COOBITHSIMHU

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




25

[ToBTOpEeHmE, 0000IICHUE U
cHUCTeMaTU3alurs 3HaHU.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ IPUMEHEHUEM HOPMYIT U
rpaduuecKux METO0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5

26

27

28

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
Brrunciienue BeposTHOCTEM
COOBITHIA ¢ IpUMEHEeHUEM GopMyIT U
rpaduuecKux METOI0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, o6obIIeHNE 1
cucTeMaTH3alus 3HaHUi.
Brraucnenue BepostHocTeH
coOBITHH ¢ IpUMeHeHrneM GopMyIl U
rpau4ecKux METOI0B
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Oitniepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHHEM popMyIT U
rpauyecKux MeTo0B
(xoopauHaTHAas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.edsoo0.ru/5964f277

bubmuorexa [JOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpeHnue, 0600IIEeHNE U

bubmuoreka [JOK




cUcTeMaTH3aIlHs 3HAaHUH.
Crny4daiiHble BETUYUHBI U
pacrnpenenenus

[ToBTOpEeHME, 0600IICHUE 1

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

CHCTEeMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
30 . 1
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacripeaeseHus
[ToBTOpEHME, 0000IICHUE 1
31 CHUCTEeMaTHU3alys 3HaHU. 1 bu6mmoreka [IOK
Maremarndeckoe oXKugaHUE https://m.edsoo.ru/aeal298c
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHue, 0600IICHNE U
39 CHUCTEeMaTHU3alus 3HaHU. 1 bu6mmoreka [IOK
MaremaTrueckoe OKUIaHUE https://m.edso0.ru/640a8ebf
CIIy4yallHOH! BEIUYMHBI
bu6mmoreka [IOK
33 Hrorosas korTponbHas padoTa . https://m.edso00.ru/0fd6d597
34 [ToBTOpenue, o6o0IIeHNE U 1 bubmmorexa [IOK
CHCTEMATU3alNS 3HAHU N https://m.edso0.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

TCOPI/IH BCPOHTHOCTGIZ U CTAaTUCTHUKA
YuraTth U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

OnepupoBaTh TOHSATHSAMH: CpelHEe apu(MeTHdecKoe, MeIuaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCuBa YHMCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMHU: CIY4YaWHBI 3KCHOEPUMEHT (OMBIT) U
clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIyYallHOTO  OMBITa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMHU, HAXOJUTh U CPABHHUBATH

BEPOSTHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX AKCIIEPUMEHTAX

6.4

6.5

6.6

6.7

6.8

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCAd  AMarpaMMaMu  OJiiepa ©  GOPMYJIONH  CIOXKEHUSA

BCPOHTHOCTGI\/’I IIpU pCHICHUHA 3a/1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBbIE
COOBITHSI; HAXOJUTh BEPOSATHOCTH C MOMOILBIO MpaBUja YMHOKEHHUS, C
IIOMOILBIO J€peBa CIIy4aiiHOTO OIbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBarh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B CepHH
HE3aBUCHMBIX HCIBITAHUM 10 MEPBOrO yCIieXa, HAXOAWTh BEPOSITHOCTH
cOOBITHI B cepuu HcnbITaHui bepHynnu

OHCpI/IpOBaTB IIOHATHUAMMUN cnyqaﬁHaﬂ BCJIIMYMHA, PpacinpcacICHUC

BEPOATHOCTEH, AUarpaMma pacipeesIeHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus
pe3yjabrara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIy4ailHOM BETWYHMHBI IO
' pacIpeeseHUI0 WIH C TOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHWS, HPUBOIUTH
£ IpUMEpPBl  TOrO, Kak MPUMEHSETCS MaTeMaTU4YEeCKOE  OKUIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJIAHUE 10
JTAHHOMY pacrpe/IelICeHUIO
5.3 NwmeTs nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCENT
5.4 Nmets npeacraBineHnue 0 HOpMaJIbHOM PacCHpeAcIICHHN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT COJePKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne JaHHBIX € TMOMOINbIO Tabmuiy u  auarpamm. Cpennee
6.1 apudmernueckoe, MeauaHa, HawOOJIbIIeE W HAMMCHbBIGE 3HAYCHUS, pa3Max,
JUCTIEPCHUs U CTAHAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITBHI) W Cy4ailHble COOBITHS. IIeMEHTapHbIE
coObITHs (MCX0nbl). BeposiTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOATHOCTH COOBITUH. Ciy4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU
coObITHSIMH.  BeposITHOCTM  COOBITUH B ONBITAX C  PaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU
6.3 Onepanuu Hax COOBITUSIMU: TepeceueHue, OOBeAMHEHHE, MPOTUBOIIOIOKHbBIE
' coObITud. lnarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSsTHOCTEN
6.4 VYcinoBHas  BEpOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  ciiydailHOro
' skcriepuMenTa. @opmyna moaHoN BeposTHOCTU. HezaBucruMblie COOBITHS
6.5 KomOunaropnoe mnpaBwio ymHoxkeHus. IlepecranoBku u dakropuan. Yucno
' couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapHblif ciaydaliHpl ONBIT (MCHBITAHME), ycmex M Heyaada. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAHWM 0 T1iepBoro ycmexa. Cepust
HE3aBUCHUMBIX HCTbITaHuN bepHymim
6.7 Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCcTel. J{uarpamma pacrnpeneineHusl.
' [Ipumeps! pactipenenieHnii, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHAIIBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATHCTHKA
5.1 YucioBble XapaKTEpUCTUKHU CIyYalHBIX BEJIMYMH: MAaTEMaTU4YeCKOE OKHJIaHUE,




JUCTIEPCUSl U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MATEMATHYECKOTO
0XKMJIaHMS, B TOM YHCIE B 3aJa4axX M3 IOBCEIHEBHOW XW3HHU. MareMaTruyeckoe
OXuJaHue OWHAPHOW CIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHWE CyMMBI
CIIy4alHbIX BEIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeesIeHHH

5.2

5.3

3akoH OOJBIIMX YHCEN M €r0 pojib B HayKe, Mpupojae U oduiectBe. Boibopounsbiii

METOJI UCCIIENOBAHUI

[Ipumepsl  HENpPEepBIBHBIX  CIy4alHbIX BenuyuH. [loHsATHE O TIUIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOAAIIME K HOPMAIbHOMY pacupeenenuro. [lonsatue o

HOpMAJIbHOM pacIpCacICHUNU




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenne MerogamMu J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajady;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBaTh IMOHATHSAMM: OINpEAEICHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHATh MX; YMEHHE (OPMYJINPOBATh
o0paTHOE€ M NPOTHUBOIOJIOXKHOE YTBEPXKJEHUE, IMPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTHU4YeCKON  MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHHUS MPU PELICHUU 33]ad, OLEHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOXKECTBO, ONEpald HaJ MHOXECTBaMU;
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SABJICHUN M NMPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JIpYruX Yy4eOHBIX NpPEIMETOB; YMEHHE OIEepUpOBATh HOHATHUAMM: Ipad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMYHBIMU CIOCO0aMU; HCMOIb30BaTh Ipadbl MNpu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATypalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM IOKA3aTeNIeM, CTENEHb C JAEWCTBUTEIbHBIM IOKAa3aTeNEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJIYJI0, PAalMOHAIBHOE YHCIO, UPPALMOHATIBHOE YHCIO,
MHO’KECTBA HaTypalbHbIX, LIETbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbLIMHA OOImIuMit
JenuTeNns W HauMeHbIllee oflee KparHoe, anroputM EBkiampa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M JorapudmMamu, mpeoOpa3oBaHusi ApPOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
MOCJIEI0BATENBHOCTh, apU(pMeTUYecKas MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarollasi TeOoMETpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh [OCJIEIOBATEIBHOCTH, B TOM YHUCIE C IOMOILBIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCJA, MOJYyJb MW  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia,  (opMa  3amUCH  KOMIUIEKCHBIX  YHCel
(reomeTpuyeckas, TPUTOHOMETpUUYECKass M  anreOpanyeckas); YMETb
IPOU3BOAUTh apU(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMHM UHCIIAMU;




MPUBOAUTH MPUMEPHI MCMOIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEepUpOBATH
NOHATUSIMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbl,
reOMETPUUYECKUN CMBICI OMPeNeTUTEeNs

YMeHue onepupoBarbh IOHATUAMM: palHOHAIbHBIE, HPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENECHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSIMH:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUI PEUICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 PaziIMuHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MHOHATHAMM: (QyHKIMS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (PYHKIUH, OrPAaHUYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJbIIee W HAUMEHbIICe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPHYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOW, THepBOOOpasHas, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3ULUU
GyHKUINH, HAXOUTHh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMH; YyMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsL MCCIelOoBaHMUA (DYHKIMI, HAaXOQUTh HaumOONIbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTH TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHMEM  amrapaTa MaTeMaTH4YeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyUYLIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BbEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS C MOMOIIbI0 auddepeHnantbHbIX
YPaBHEHUNU

YMeHue onepupoBaTh HMOHATUAMU: rpapuK QyHKIMU, oOpaTHas QyHKIHSA,
KOMIO3UIMS (QYHKUMHA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYHKIUS,
paunoHanmbHass (QYHKLHUSA, CTeneHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢yHKLIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIWHU, IOKa3aTelbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TpauKu H3Y4EHHBIX
(GyHKUUH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYeHHUs MPOILECCOB M 3aBUCHMOCTEH, TIPHU pPEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad M3 PEajbHON KHU3HH, BBIPAKATh
dbopMyITaMu 3aBHCHMOCTH MEXIY BEITHUYWHAMHM, HCIIOJE30BaTh CBOWCTBA M
rpadpukn (QyHKIUH A7 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3a1ad C
napamMeTpamMi; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBa
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, paboOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YNPaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHHUS, ypPAaBHEHUS, HEPAaBEHCTBA U HUX
CHUCTEMBbl 1O YCJIOBHIO 3a/layd, HCCIENOBAaTh IIOJYyYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblEe CHUTYallMM Ha $3bIKE MaTEMaTHKH; COCTABIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIEI0BaTh
NOCTPOCHHBIE ~ MOJIEIM C  HWCHOJB30BAHWMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ynbTaT

YMeHue omepupoBaTh MOHATUSAMHU: CpelHee apu]mMeTHdeckoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIEE 3HAUCHMsS, pa3Max, JUCIEepCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHUE H3BJEKaTh, MUHTEPIPETUPOBATH
uHpOpPMALIKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadmukax,
OTpaXKaIOIYl0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUM; NPEACTABIATh
UHPOpPMALMI0O C TOMOLIBIO TabNMIl M JAMarpamMM; HCCIel0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C HPUMEHEHHEM TrpaduyecKux
METO/0B U 3JIEKTPOHHBIX CPEJACTB; rpaUyecKu HccIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUSAMHU: CIY4YalHBIA ONBIT M CIIydallHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOTO COOBITHS; YMEHUE BBIYMCIATH
BEPOSTHOCTb C MCIIOJNb30BaHMEM TIpaUUecKMX METOJIOB; MPHUMEHAThH
GopMyNbl CIIOKEHUS M YMHOXEHMsS BepoATHOCTEeH, (GopMylly IOIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHAaTOpHBIE (AKThl U (OPMYIIBI,
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
NOHATUSIMM:  CIy4yailHass BeJIMYMHA, paclpeesieHue BEepOsITHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWEe, JUCHEepCUs W CTaHJApTHOE OTKJIOHEHHE
CIy4alHOM  BeJIMYMHBI, (QYHKUMHM  pacrlpeieseHuss U  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTeJIbHOIO U HOPMAJIBHOI'O PaclpeiciiCeHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEICNICHUN i pELIeHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHUE PUBOIUTH PUMEPHI ITPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaTh
MOHATUSIMH:  COYETAaHUE, I[IePEeCTaHOBKa, YHCIO COYETaHHUH, YHUCIO
nepectaHoBok; OWHOM HblOTOHA; yMmMeHHEe NPUMEHSTh KOMOWHATOPHbBIE
GbakThl W pacCcyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MMOTYUEHHBIN PE3yNbTaT

YMeHne ONCprUpOBaATH INOHATUAMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA yIJa, IUIOCKUI yroJl, 1BYIPaHHbIN
yroJI, TPEXTPAaHHBIM YTOJI, CKPEIMBAIOIIKMECA MPSMBIC, NapauIeIbHOCTh U
NEPHEHAUKYJIAPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMU, YIOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSMHU, PACCTOSHUE OT
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TOYKH OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY MNPSAMBIMH, PACCTOAHHUC MCKIAY
IIJIOCKOCTAMHU, YMCECHHUC HMCIIOJIB30BaTh IIpU PEIICHHHU 3aJad HN3YUYCHHBIC
(baKTBI U TCOPEMBI INIAHUMCTPHUHU, YMCHHUC OLCHHUBATH Pa3sMEpPhI 00BEKTOB
OKpyXKammero Mvpa, CTpOUTb MATEMATHUYCCKHUE MOJCIN C IIOMOINBIO
rCOMETPHUICCKUX MOHATHH | BCJINMYMH, peulaTb CBA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aJa4n

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajienenumnesa, mnpusMma, nupamuaa, ¢Gurypa M TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomans cdepsl, IUIOMAIL
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajijiesienuieaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa IMOBEPXHOCTH, CEYEHHUs KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, NUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalEHUs, UX CEUYEHHUs], B TOM YUCIIE C MOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeneneHus] u3y4aeMbiXx (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAX M MpPHU3HAKAX TEOMETPUYECKUX (UTYyp, OOOCHOBBIBATHUIH
omnpoBepraTb HX; YMEHUE TMPOBOAUTH Kiaccupukauuio ¢uryp mo
pa3aMyYHBIM [PU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MOCTPOCHHUS
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YMeHue onepupoBarh MOHATUSMHU: JBUKEHUE B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe M0A00UsI, TNOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MpHU
pelIeHrnH 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOII,
iomaab, 006EM) MpHU pelIeHu  3a7a4 U3 IPYruX yueOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUUYHMHBI (JJIMHA,
yroJ, IUIOIIa/b, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIONB3YS H3y4CHHBIC
(I)OpMy.]'IBI N MCTOABLI, B TOM 4YMCJIC: IIJIOIaAb IOBCPXHOCTH IHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUomanas chepbl; 00bEM  KyOa,
NpAMOYTOJIBHOI'O IapaJuiCCnuiecaa, MnupaMuabl, TMIpPpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh NOHATHUAMHU: IMPSMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHHE BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOM3BEACHHME, BEKTOPHOE IPOU3BENIEHUE, YTOJNI MEXIY
BEKTOPAMH; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peLIeHHs TeOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTruX y4eOHbIX MPEAMETOB

13

YMeHue BeIOMpaTh MOAXOASAIINN METOM JIJIsl PEIICHHS 3a/laui; MOHUMaHUe




3HAUMMOCTH MAaTEMAaTHKU B W3YYCHHH TMPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHUH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



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

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
1 Yucna v BIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEbIX YUcel
12 Panmonanbupie  umucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApOOH, TPOLIEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHIE TPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' cTereHu
15 CuHyc, KOCHHYC ¥ TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsiTuunble 1 HATYpaJIbHBIE JTOTapU(PMBI
JelicTBuTenpHble yncaa. ApupMeTHyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubmmxEHHbIE BBIYUCIEHUS, NTPaBUa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BRIpAKESHUH
1.9  KomruiekcHble yncia
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-palMOHATIEHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMeTpuieckue ypaBHEHUS
2.4 Tloka3arenbHble U JorapupMuyecKre ypaBHEHUs
2.5  llensle 1 1poOHO-paIMOHATIEHBIE HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIe U Jorapu(pMUIecKre HepaBEHCTBA
2.8  Tpuronomerpuyeckrue HEpaBeHCTBA
2.9  CucrteMbl 1 COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpura cucTeMbl THHEHHBIX ypaBHeHUH. ONpenenuTess MaTPHIIBI
3 OyHKIHH U TpaduKu
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHknun. BsaunmHOo o00paTHBIE
' ¢yukuuu. YétHeie u Heu€éTHBIe GyHKUMU. [leprnoguueckue GpyHKIMH
O6nactp ompeneracHUss W MHOXKECTBO 3HaueHWid GyHkumu. Hymum  yskmum.
3.2  IlpomexyTku  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHMH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HauMeHblliee 3Ha4yeHne pyHKIuu




Ha IPOMEXYTKE

Crenennas pyHKIHS C HaTypaJbHBIM U LieJbIM Moka3zareneMm. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0KHBIX IPOILEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1  IlpousBoanas pynkuuu. [IpouszBogHbIe 21eMeHTapHBIX QYHKIIUT
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIET0 M HAUMEHbBIIEro 3Ha4eHWs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOGpasnas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaluu HajJ MHOXKecTBaMH. [{narpammsl Ditniepa — Benna
5.2  Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BepossTHOCTP
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha IJIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIIEHUS
7.5  KoopauHaTsl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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