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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro Kkypca «BeposTHOCTh U CTaTHUCTHKa»
0a3oBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepasbHOTO  rOCYAApCTBEHHOTO  O0pa30BaTEIbHOIO CTAaHAAPTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CaMOPAa3BUTUS U HENPEPBIBHOIO
o0pa30BaHUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil Kypc «BeposiTHOCTh M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHaueH st (pOpMHpOBaHUSA y OOYYarolIUXCs
CTaTUCTUYECKON KYJIbTYpbl W TMOHUMAHUSA PpOJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYECHUSI CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3yueHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxXcs O
METOIaX UCCIEAOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHNUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxxanue Kypca HampaBJI€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpeAHEd IIKOJbl Ha 0a30BOM YpOBHE BBIJICIICHBI
CJIEIYIONTUE OCHOBHBIE cojiepKaTenbHbie JUHUU: «CiydailHbie COOBITHS W
BEPOSTHOCTHY, «CilydaiiHbIe BEJIMUUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHylo d4acTp Kypca 3aHMMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMUAJILHOTO PACHPEICIICHU W 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIPEICICHUSIMU.

Conepxanne mmaNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpelesICHUU BEPOSTHOCTEH
MEXIy 3HAYCHHUSIMU CIIyYalHBIX BEJIMYMH, @ TAK)K€ 3Ta JIMHHUS HEOOXOJMMa Kak
0aza sl W3ydeHMs] 3aKOHa OOJbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIONIETO B TPUPOJAEC U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanmzaruio. Cam 3aKOH OOJBIIMX YMCEN MPEAJIaracTcs B O3HAKOMHUTEIHHOM
dbopMe ¢ MUHUMAaJTbHBIM HUCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBSiI3aHHBIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHHMAHUE IIKOJFHUKOB HA OMUCAHUM M W3YUYEHUHM CIy4alHBIX
SBJICHUI C MOMOILBIO HENpPEPBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAHUE YIENAETCA
MO0Ka3aTeIbHOMY W HOPMAJIbHOMY pacIlpeieseHUsIM, TIPU 3TOM MpeAroaaraeTcs
O3HAKOMHUTENIFHOE M3y4yeHHE MaTepuaiga 0e3 J0Ka3aTelbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabnui u jguarpamMm. Cpennee
apupMeTuyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEE 3HAYCHHUA, pa3Max,
JUCIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4YailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOThI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NTEpEceUeHue, 00BbEINHEHUE, TIPOTUBOIOIO0KHbBIE
coObITHs. J{narpammel Ditepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMenTta. dopmyia nonHoi BeposTHOcTU. HezaBucumblie cOOBITHSL.

KoMOunatopHoe npaBuino ymHOXxeHHs. [lepecranoBku u pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCNBITAHUE), YCIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuumHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTU4YECKOE
OXXUJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHeHue. Ilpumepsl npuMeHEHUs
MaTEMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJa4ax U3 IOBCECIHEBHOW >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BenWuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUAIIBHOTO pacipeesIeHUH.

3akoH OOJIBIIMX 4YHCENI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100pouHbIit METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpEepbIBHBIX Cily4yalHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3anaun, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIbBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UITMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCHUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUN, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEeATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; WHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOAHON U COIHAIbHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM I PEIIeHUS 3aaad B
o0NacTh OKpyXKalmleld cpeapl, IUIAHHPOBAaHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JeSITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [HBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka» XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
O00BEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHAMHU, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABIMBATh CYIICCTBECHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W MPeoOPa30BHIBATH  CYKICHHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, CAMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



nmpeasiaraTh  KPUTEPUW IS BBIABJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUNA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJbL;

e BBIOMpATH cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN DKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABISATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJISI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YECHHbIN pe3ylbTar;

B X0JI€ 00CYKJEHHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPUHUMATH 11eTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNaTh BB PabOT, TOrOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:
COCTaBJISITh IJIaH, aITOPUTM PELICHHS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pEICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAWJEHHBIX OUINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBSCHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HANMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYalHOrO OIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHUA: TMEpECEUYEHUEe U OO0bEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jujepa u GpopMyIlioN CIOXKEHHUS BEPOSTHOCTEH IMpU
pELICHUH 3aaad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUJIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO YCIE€Xa; HAXOAUTh BEPOATHOCTU COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  pacIlpe/elieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JharpaMm.

OnepupoBatTh MOHITUEM MAaTEMATUUECKOTO OKUAAHUS, HPUBOJAUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth npeAcTaBieHe O 3aKOHE OOJIbIINUX YHCEIL.

HNmeTp npencTaBieHne 0 HOPMAILHOM PacIpeIeICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabubie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| IIpencraBnenue JaHHBIX U ONKCATEIIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHUKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa do AI/[[ ia IIOJTHOU 6 bubnuorexa LIOK
i » DOPMY 5 hitps:/m.eds00.ru/c0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/c0b7bOf 1
6 CepuH ociie J0BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryuyaliHble BEIIMYUHEI U pACIIPEAEICHUS 6 bubmmnorexa [IOK
i pactipen hitps:/m.eds00.ru/c0b7bOf1
bubmuorexa [JOK
8 06006 7 5 2
ODTIEHHIE 1 CHCTEMATHSATHA SHAHMH hitps:/m.eds00.ru/c0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatruueckoe 0KHUJIaHue CITydYalHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 0 3 1
3axon Gonpumx amcen https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMATILHOC paACTPEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IIEHNE U 19 ) bubmmorexa [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
| [IpencraBienue JaHHBIX C | Bbu6motreka [JOK
MTOMOIIIbIO TAOJIUII U JTUArPaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmorexa [IOK
> PASMAX, https://m.edsoo.ru/dd00738d
TUCTICPCHS, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIpIIee U
3 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubmorexa HOK
> PASMAX, https://m.edsoo.ru/98645f6¢
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
4 HauMEHbBIIICe 3HAYCHUS, pa3Max 1 bubmorexa HOK
P ’ https://m.edsoo.ru/7¢9033a8
TUCTICPCHSl, CTAHJAPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Ciy4daiiHble DKCIIEpUMEHTHI
. bubmuoreka [{OK
5 (OMBITHI) U CITy4aiiHbIE COOBITHUS. 1
https://m.edsoo.ru/347c1b78
DnemMeHTapHbIe COOBITUSI (MCXObI)
. bubnuoreka [{OK
6 BeposiTHOCTB citydyaifHOTO COOBITHSI. 1

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




BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubnunoreka LIOK

7
[IpakTrueckas pabora https://m.edsoo.ru/Se8fa94a
Onepanuu Haa COOBITHSIMHU:

g nepeceueHmne, 00beTMHEHNE Bu6mumotexa [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coObITUd. JlnarpamMmmsl Ditiepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6mmoteka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITud. JlnarpamMmmel Ditnepa

10 dopMyita CIOXKEHHUST BEPOSITHOCTEH bubmorexa HOK

Py P https://m.edsoo.ru/3057365d
YcioBHas BEpOATHOCTb.
11 YMHOkKEeHUE BeposATHOCTEN. JlepeBo bubmmorexa OK
. P F AP https://m.edsoo.ru/9a408d25
CIIy4allHOTO KCIIEpPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOkXEeHUE BeposATHOCTEN. JlepeBo bubmmorexa LHOK
. P e https://m.edsoo.ru/ble76d3a
CIIy4ailHOTO SKCIEPUMEHTA
VYcnoBHast BEpOSITHOCT.
13 YMHO)KeHue BeposiTHOCTEN. [epeBo bubnuorexa [IOK
" P e https://m.edsoo.ru/47tb6bl1 1
CIIy4ailHOTO SKCIEPUMEHTA
14 dopmyJia MOJIHON BEPOATHOCTH bubmorexa LHOK
pMY. P https://m.edsoo.ru/15941bec
. bubnmnorexa [JOK
15 ®opmyJia MOJTHOM BEPOATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyJia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
HezaBucumebie coObITHS https://m.edsoo.ru/e3ddSac9
bubnmnoreka HOK
17 Kontporbiiast padora https://m.edsoc%.lru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnmoreka [JOK
YMHOXEHUA https://m.eds00.ru/2270cf70
Bbu6muoteka [JOK
19 Hepecranosku 1 daxropuan https://m.edsofru/d58066dl
20 Uucno coueranuii bubmmorexa [TOK
https://m.edsoo.ru/7904dfb0
)1 Tpeyronbuuk Ilackana. @opmyna Bbu6motreka [JOK
ouHoma Herotona https://m.edsoo.ru/fad7998f
bunapHsbIii ClIy4alHBIN OIBIT
UCIIBITAaHUE), YCIIEX U H ya.
22 ;63aBI/ICHML)I;};;:lebITaH;}}II.Ilée;H}I bubmorexa LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHUMBIX UCTIBITAHUN J10
IIEpPBOTO ycIrexa
3 Cepus HE3aBUCUMBIX UCTIBITAHUM bubmuorexa [IOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTuueckas pabora c bubmuoreka [IOK
HCIIOIE30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabInI
. bubnmoreka [JOK
25 Cotysaiitas BeTHHH https://m.edso:fru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEH. bubmuoreka [JOK
Jwnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7{f39
27 CymMa 1 npou3BecHHE bubmuoreka [JOK




CJ'Iy‘IElﬁHHX BCJIIMYHH

CymMma 1 npousBeicHHE

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

28 1
CIIy4YaHBIX BEJIMYHH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeieaeHuii, B TOM
29 ‘-II/II)CJIC fem\f:eT Plzq:cxoe " 1 bubmmorexa LOK
P https:/m.eds00.ru/91e08061
OMHOMHUAIIBHOE
IIpumepsnl pactipeneaeHUNA, B TOM
30 qlfcne feOI\I/I)eT PII)q:cxoe H 1 bubmmorexa LOK
p https://m.edsoo.ru/5afffO5f
OMHOMHUAIIBHOE
31 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE 1 | Bbu6moreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bubmuoreka [IOK
33 n 3 1
TOTOBAs KOHTPOILHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U | bu6nunorexa LIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpoasnsie IIpakruyeckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTU3alus 3HaHUH.
1 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
yaal M BeP hitps://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIBITAHUN
[ToBTOpenue, 06001ICHNE,
cUCTeMaTu3alys 3HaHUH.
2 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
yi . . p https://m.edsoo.ru/a573a292
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTu3aIus 3HaHUH.
3 CrnyJaliHbBIE OIIBITEI U BEPOSITHOCTH 1 bubmorexa [IOK
i . . p https://m.edsoo.ru/07a5e861
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHNE,
cUCTeMaTU3aus 3HaHUH.
4 CnyJaliHbBI€ OIBITEI U BEPOSITHOCTH 1 bubmmorexa LOK
yaal 1 Bep hitps://m.edso0.ru/32bc29bf
CIIy4aifHbIX coObITH. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[Ipumeps! TpUMeEHEHNs
bu6mmoreka [IOK
5 MaTeEMaTHIECKOTO OKUIaHUS 1
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, 10oTEpEs)




MaremaTtuueckoe OXNJaHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTuyeckoe OKuIaHue
7 T€OMETPUUYECKOr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeaeICHUN
Marematrnueckoe 0KUAaHue
8 reOMEeTPHUYECKOro U bubmorexa HOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeae/ICHUM
9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bec67f76
10 Jlucriepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHCHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reOMETPUYECKOro U bubnuorexa [JOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 WCTIOJIb30BAaHUEM DJIEKTPOHHBIX bubmmorexa [TOK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aKoH OOJIBIITUX YUCEN. bubmuorexa [JOK
Br160pouHbIii METO/T MCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br160pouHbIii METO/T UCCIIeIOBaHMIA https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
15 HCTI0JIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0IHIL
bubmuorexa [JOK
16 Hrorosast koHTpOBHAS paboTa
TOTOBad ROHTPOILHAL pabot https://m.edsoo.ru/7e379f8f
17 [TprMepsl HEMPEPBIBHBIX bubnuorexa [IOK

CIIy4alHbIX BeJIMYMH. QyHKIUA

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




IUIOTHOCTHU pacrpeeseHusl.
PaBHOMEpHOE paciipenieneHue u ero
CBOMCTBA

[Tprmepsl HEPEePHIBHBIX
CIIyYalHBIX BeIMYUH. OyHKIMS

bu6mmoreka [IOK

18 IJIOTHOCTHU pacipeiesicHus.
Pactipen https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeiesieHue U ero
CBOMCTBA
3ajauu, TPUBOISAIINE K
19 HOPMAJIbHOMY pacrpe/IesIeHHUIO. bubmuorexa [JOK
@yHKIHUS IUNIOTHOCTU U CBOMCTBA https://m.edso0.ru/97¢19£59
HOPMAaJILHOTO pacipeiesieHus
[IpakTruueckas pabora ¢
bu6mmoreka [IOK
20 HCITOJIb30BaHHUEM IJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TadJIMUIL
[ToBTOpenue, o6odIIEHNE U
. bubnuotexa [JOK
21 CHCTEMAaTH3alIMs 3HAHUH.
https://m.edsoo.ru/72953f4c
OrnucarenbHas CTaTUCTHKA
[ToBTOpenue, o6obIIeHNE 1
. bubmuorexa [JOK
22 CHCTEMaTH3alMs 3HAHUH.
https://m.edsoo.ru/b699ad0c
OmmcaTenpbHas CTAaTUCTHKA
[ToBTOpenue, 06001IeHUE U
” crucremMaTu3anus 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOXKXHBIMHA https://m.edsoo.ru/3fcbact9
3JIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpeHnue, 0600IIeHNE U
24 cucreMartu3anus 3HaHui. OTbITHI C bubnmoreka [JOK

PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHA COOBITUSIMHU

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




25

[ToBTOpEeHME, 0000IICHUE U
CHUCTeMaTU3als 3HAHUM.
Brrunciienue BeposiTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METO0B
(xoopauHaTHas NpsAMas, AepeBo,
nuarpamma Jusepa)

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

26

27

28

[ToBTOpeHnue, 0600IICHNE U
CHUCTeMaTU3als 3HaHU.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ TpUMEHEeHUEM GopMyIT U
rpaduuecKux MeToI0B
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditniepa)

[ToBTOpeHnue, 0600IMICHNE 1
CUCTeMaTH3aIlHs 3HAaHHH.
Brraucnenue BepostHocTeH
coOBITHI ¢ IpUMeHEeHHneM GopMyIl U
rpau4ecKux METOI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTEH
cOOBITHI ¢ TpUMEHEHUEM GopMyIT U
rpaduuecKux MeTo0B
(koopauHaTHas mpsMas, 1epeBo,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.edsoo.ru/5964{277

bubmuorexa [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpeHnue, 06001mIEeHNE U

bu6mmoreka [JOK




CHUCTEMAaTU3as 3HAHUHN. https://m.edso0.ru/00b2efb3
Crny4daiiHble BETUYUHBI U
pacripeaesieHus
[ToBTOpEeHME, 0000IICHUE U

30 CHCTEMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacripeesieHus
IToBTOpEHME, 0000IIICHUE U

31 CHUCTEeMaTHU3als 3HaHU. 1 bu6mmoreka [IOK
MareMaTH4ecKoe OKUIaHue https://m.edsoo.ru/aeal298c
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHue, 0600IICHNE U

1 CHUCTEeMaTHU3alrs 3HaHU. 1 bu6mmoreka [IOK
Maremarnueckoe oXUIaHUE https://m.edsoo.ru/640a8ebf
CIy4yallHOM BEJIUYHHBI

bu6mmoreka [IOK

33 HToroBast KOHTpoONbHAs paboTa 1 hitps//m.cdsoo.rw/0fd6d597

34 [ToBTOpenue, o6o0IIEeHUE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5006273¢e

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

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

Teopust BEpOATHOCTEN U CTATUCTHKA
UWTaTh U CTPOUTH TAOJIUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘IeCKOC, MEIMUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cilydaifHOoe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIIy4alHOTO  OIBITA;  HAaXOIUThb  BEPOSATHOCTM B  OIBITax ¢
PaBHOBO3MOKHBIMU CHy‘IaﬁHBIMI/I CO6I>ITI/I$IMI/I, HaxXoJuTh W CpPaBHUBATH

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

6.4

6.5

6.6

6.7

Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceueHre U OObeInHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpaMmMamMu  Diinepa W QOpMYyJION  cIOXeHHs

BEPOSTHOCTEH MPH pELICHUH 3a]1a4

OHepI/IpOBaTB IIOHATUAMMU. yCiIOBHasA  BCPOATHOCTD, HE3aBUCHUMBIC
COOBITHSI, HAXOJUTH BEPOSATHOCTH C TOMOIIBIO MpaBUja YMHOXKEHHUS, C
MMOMOIIBIO J€PEBA CIYYAHHOIO OIbITA

[IpumensTh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUSIMHU: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEpUU
HE3aBUCHUMBIX HUCIBITAaHUN 1O MEPBOr0 yclexa, HaXOAUTh BEPOSITHOCTH

cOOBITUH B CEpUU UCTIBITaHUI bepHyiun

6.8

OnepupoBaTh TOHATUSAMHU: Cly4yaiiHas BeJIM4YMHA, paclpeiesieHue

BEPOATHOCTEN, Uarpamma pacipeeeHus




11 KITACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
. pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHYECKOTO OXUIAHHS, MPUBOJIUTH
- MpUMEpPhl  TOTO, KaK TMPUMEHSETCS MAaTeMaTHYeCKOe  OXKHJIaHHE
' CIIy4aiiHOM BENMYMHBI, HAXOJUTh MAaTEeMAaTUYECKOE OXHUJAHUE IO
JTAHHOMY pacpe/eIEHUIO
5.3 Nmets npencTaBiaeHne o 3aK0HE OOJIBIIUX YHUCETT
54 HNmets npeacrasieHne 0 HOPMaJIbHOM PaCHpeAcIICHHN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

6.1

6.2

6.3

Teopust BEpOATHOCTEN M CTATUCTHUKA

[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabmmnm u  guarpamMm. CpenHee
apupMeTHYECKOe, MeIuaHa, HauOOoJIbIIee W HAMMEHBIIEEC 3HAYCHUsS, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC YN CIOBBIX Ha60pOB

CaydaiiHple SKCIEpPUMEHTHI (OMBITBI) M CIy4YailHbIE COOBITH. DJeMEHTapHbIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTus. bim3ocTs uyacToThl U
BEPOATHOCTH cOObITUIN. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM ~ COOBITUHI B ONBITaXx €  PaBHOBO3MOXKHBIMU

3JI€MEHTapPHBIMUA COOBITUSIMH

Onepanuu  Haag COOBITUAMH: TEpeceYeHue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC

coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUS] BEpOSITHOCTEH

6.4

6.5

6.6

6.7

VYcioBHas  BEPOATHOCTh. YMHOXKEHUE  BEpOsITHOCTEW. JlepeBo  ciiydaillHOro

skcniepuMmenTa. @opmyna nosHo BeposiTHocTH. HezaBucrumMbie COOBITHS
KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa

bunaphblii cnyyaiiHeli ONBIT (WCIIBITAaHUE), ycmex M Heydada. HesaBucumble
ucneltadus. Cepusi HE3aBUCHUMBIX HCIBITAaHHH 10 TnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm

Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. /[narpamMmma pacnpeneneHus.

HpI/IMCpBI paCHpCﬂCHCHHﬁ, B TOM YHUCJIC TCOMETPUUICCKOC OMHOMHMAIIBHOE



11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopust BEpOATHOCTEHN U CTATUCTHKA

5.1

5.2

YuciioBble XapaKTEpUCTUKH CIyYalHbIX BEJIMYMH: MAaTEMaTUYECKOE OKHUJIaHUE,
JIUCTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Ipumepsl NPUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMSI, B TOM YHCIE B 3a7a4ax U3 IOBCEIHEBHOW XW3HHU. MareMaTruyeckoe
OXuJaHue OWHAPHOW CIIydallHOW BENIWYMHBL. MaTeMaTU4ecKoe OXKHJIaHWE CyMMBI
CIy4allHbIX BEJIMYMH. MaTremMaTH4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesIeHIH

3akoH OONBIIMX YKCENl M €r0 poJib B HaykKe, Mpupojae u odiectBe. BeIOOpoUHbIT

METOJI UCCIIEAOBAHUI

53

[Ipumepsl  HENpPEpBIBHBIX ~ CIy4alHbIX BenuyuH. [loHSATHE O TUIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOASIIME K HOpMAIbHOMY pacupeenenuro. [lonstue o

HOPMAaJIbHOM pacrpeieICHun




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNbCTB, ANTOPUTMAMU pPELICHUs 3a7ady;
yMeHue (GopMyIMpOBaTh M ONEPUPOBATh IOHATHAMM: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh HX; YMEHHE (OpPMYyJINpOBaTh
o0paTHOE€ M NPOTHBOIOJIOXKHOE YTBEPXKJEHUE, MPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MaTeMAaTU4YeCKON  MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXIECHUS NPU PELIECHUU 33]a4, OLEHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTb  PACCY)KIEHUI; yMEHHE  OIEepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMd HaJ MHOXECTBaMU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN UM NPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JIpYruX Yy4eOHbIX NPEIMETOB; YMEHHE OIEepUpOBATH MOHATHAMM: TIpad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]laBaTh U
ONMMCHIBATh Tpadbl pPa3IMYHBIMU CIOCOOAMU; HCMOIB30BaTh rpadbl Npu
pelIeHnu 3a1au

YMeHue omnepupoBaTh MNOHATUSMU: HATYpaIbHOE YHUCIO, LEIOE YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [IOKA3aTeleM, CTENEeHb C JEHCTBUTENbHBIM I10Ka3aTeseM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJYNII0, palMOHAIBLHOE YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHUE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOIIHMit
JenuTeNs W HauMeHblllee oflee KpaTHoe, ainroputM EBkimpa npu
pElIeHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMM INO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHus ApOOHO-
paloOHalIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
IOCJIEI0BATENIBHOCTh, apu(pMeTHYecKas Mporpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh I[OCJIEIOBATENIBHOCTH, B TOM UHUCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpPOBATh MOHATUSMHU: KOMILJIEKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE UHUCIA, MOIYyJb M  apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpauyeckas); YMETb
IPOU3BOAUTh apU(METHUECKHE JEHCTBHSI C KOMIUIEKCHBIMHM YHCIIAMU;




MPUBOAUTH MPUMEPHI MCIOJIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEpUpPOBATH
NOHATUSMU:  MaTtpuma 2x2  u  3%3,  onpenenuresb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTeJbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATHh YPABHEHUsSI, HEPABEHCTBA, UX CHCTEMBI
JUI PEUICHHs] MaTeMaTHMUYeCKUX 3ajad M 3aJad M3 PasziIHyHbIX objacreit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCT (PYHKIUHM, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HElpepbiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
(GyHKIIMM, NepBas ¥ BTOpas NMPOM3BOAHAA (DYHKLUHH, T€OMETPUUYECKHI U
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIINU
(GyHKUINH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsl MCCIeloBaHMUsA (DYHKIHMM, HaXOQUTh HaumOONIbLIME U
HauMEHbIINE 3HAa4eHMUs] (QYHKIUH; CTPOUTHh TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHMEM  ammapaTa MaTeMaTH4YeCKOro aHalu3a; I[PUMEHSTh
MIPOU3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIIbI0 auddepeHInantbHbIX
YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: rpa@uK QyHKIMU, oOpaTHas QyHKUHUSA,
KOMIO3UIMS (QYHKUMHA, JHWHEHHas QYHKIMS, KBaapaTHuHas (QyHKIUS,
paunoHanmbHas (YHKLHUSA, CTeneHHas (YHKIHS, TPUTOHOMETPHUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKazaTeslbHas U
jgorapupmuueckas (GYHKIMU; YMEHHE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKLUH, BBITOIHATH NpeoOpazoBaHus IpapuKoB (HYHKIMHA, UCIIOIb30BaTh
rpaduKy JUId U3y4EeHHUs MPOLECCOB U 3aBUCUMOCTEH, IIPU pEIEeHUM 3a7ad
U3 JIpyrux y4deOHBIX MPEIMETOBU 3aJad U3 peajlbHON KHU3HM; BbIpaXKaTbh
(GopMynaMu 3aBHCUMOCTH MEX]IY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadpukn QYHKOUM A8 pelieHus ypaBHEHUH, HEpaBEHCTB U 3aJad C
napamMeTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTth TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JAacTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl TO YCJIOBHIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh MPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHble CHUTYyallMM Ha $S3bIKE MaTEeMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJB30BAHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ylbTar

YMeHne omepupoBaTh MOHATUSMHU: CpefHee apu]mMeTHdeckoe, MeaHuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEAJbHBIX IMPOLECCOB W SBICHHIA; MPEICTaBIIATH
UHQOpMAIMIO C TOMOWIbI0 TaONWI W JAWarpaMM; HMCCIEIO0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C NPHUMEHEHHUEM TIpadUuecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCEeMBaHUs M JTMHEHHOW perpeccuu

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIly4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C MCIIOJNb30BaHMEM TIpaUUecKHuX METOJIOB; MPUMEHAThH
GopMyNbl CIIOKEHUS M YMHOXEHMS BeposATHOCTEeH, (GopMylly MOIHOM
BEpOSTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OINEepPUpPOBATh
MOHATUSAMHM:  CllydailHas  BEJIWYWHA, pACIPEIEICHUE BEPOSITHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAaHHWE, IUCIEPCUs M CTaHAAPTHOE OTKJIIOHEHHE
CIy4alHOH  BeIMYMHBI, (YHKUMKM  pacnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PaCIpENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCIICHUM I PEILICHUs 3a7ad;
3HAKOMCTBO C TOHSTHSIMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHM; YMEHUE PUBOIUTH IPUMEPHI MIPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEepUpOBATH
MOHATUSMH: COYETaHWE, TEPECTAHOBKA, YHCJIO COYETAHWM, YHUCIO
nepectaHoBoK; OuHOM HpbloTOHA; yMmMeHHe NpPUMEHSTh KOMOWHATOPHbBIE
GakThl W pacCcyXKIeHus s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MTOJYYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh  MOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YyIJia, IUIOCKUI yroJ, JBYIPaHHbIN
YIoJ, TPEXTPAHHBIA YroJy, CKPEIIUBAIOLIUECS MPSAMBIE, MapajuIeIbHOCTh U
NEPIEHIUKYIAPHOCTD NPSAMBIX M IUIOCKOCTEH, Yroa MEXAy MPSIMBIMHU, YIOJ
MEXy NPAMOHN M IIOCKOCTBIO, YIOJ MEXIY IJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/1ad W3YYCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPY’KAIoOIIer0 MHpa; CTPOUTH MAaTEMaTUYECKHE MOJIEIH C IOMOIUIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pellaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapamienenumnesa, mnpusMma, nupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IOPSIMOYTOJIBHOTO  Mapajijiesienuieaa, NUpaMuabl, IPU3MBbl, UIUHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHMs KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaThb MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpalCHUs, UX CEUYEHHUs], B TOM UYUCIIE C NOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeneacHus] U3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpuYecKux (uryp, 0OOCHOBBIBATHUIIN
omnpoBepraTb HX; YMEHUE TMpPOBOAUTH Kiaccupukauuo ¢uryp mo
pPa3IUYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAUMbIE JOMOJIHUTEIbHBIE
MOCTPOCHUS

11

VYMeHue omnepupoBaThb MOHATHSIMHU:  JBHXKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U TMOJOOHBIE (QUIYpHI, B TOM 4HCIE B INPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MPHU
pEelIeHUH 3a]a4; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JIJIMHA, YO,
I0MIa/1b, 00BEM) MPU PElIeHUH 3a7a4 U3 IPYTuX y4eOHBIX IPEIMETOB U U3
peanbHOM >KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYHMHBI (JJIMHA,
yroJ, IUIOMIa/b, O0BEM, MIIOMAAb MMOBEPXHOCTH), HCIONB3YS H3yYCHHBIC
q)OpMy.]'II)I N MCTOABLI, B TOM YHCIIC: IINIOIaAb ITOBECPXHOCTH IMHPAMHIBI,
NpU3Mbl, KOHYycCa, IWJIHWHApa, IUlomanas chepb;; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O IapajuiCCiuieaa, MnupaMuabl, MIPpU3MbI, LTUIWHApPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHHE 00BbEMOB TTOAOOHBIX (PHUTYD

12

YMeHue ornepupoBaTh NOHATHSMU: MPSMOYroJibHAsh CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHUE BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXay
BEKTOPAMU; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a1a4 U 33/1a4 APYTUX YIeOHBIX IPEIMETOB

13

YMeHne BbIOUpaTh MOIXOIANTUN METOM /I PEIICHUs 3a/1aud; ITOHUMaHHE




3HAYMMOCTH MATEMATHKH B W3YYCHHH NPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJIIGHWH; YMEHHE pAaclo3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, TPOLIEHTHI,
OecKOHEUYHBIE IEPUOINYECKHUE JPOOH
13 Apudmerndeckuii KOpeHb HATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJbHON CTENEHU
14 Cremnenb ¢ nenbiM nokaszarenem. CTeneHb C palroHaNIbHBIM MoKaszateneM. CBoiicTBa
' CTEIeH
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JeiictButenpHble uyncia. Apudmernyeckue onepanuu ¢ JeHCTBUTEIBHBIME YHCIAMHU.
1.7 = Tlpubnux€HHbIC BBIYMCICHUS, MIPaBUJIa OKPYIJICHUS, MPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHUI
1.8  IIpeobOpazoBanue BeIpaxKeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 | TlokazaTenbHble U JOTapu(PMUUECKUE YPABHEHUS
2.5 [lenwie 1 poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 = UppaumnoHanbHble HEPABEHCTBA
2.7 = Tloka3zaTtenbHbIC U JorapuhMUUECKHE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrtemsl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEHUN. OnpeaennuTens MaTpUILIbI
3 OyHKIUYT U TpapUKU
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢ynkuuu. YétHeie n HeuéTHbIe pyHKUMU. [lepruoguueckue GpyHKINHN
O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWd GyHkumu. Hymum  yskmum.
3.2 IlpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHblliee 3Ha4eHne pyHKIuu




Ha MPOMEXKYTKE

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

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u Jorapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOTH TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1  IlpoumsBoanas ¢pynkuuu. [IpouszBogHbIe 21eMeHTapHBIX QYHKIIUH
[IpumeHeHne mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBINEro 3HAa4eHHs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpain
5 MHOXecTBa U JIOTuKa
5.1 MHOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Martemartuka. BepositHocTh 1 cratuctuka: 10 - 11-e kitaccol: 0a30BbIil YPOBEHbD:
y4yeOHUK: B 2 yacTsx; 1-oe uznanue Boiconkunii U.P., fmenko U.B.; mox
penakuueit Amenko U.B. AkunonepHoe o0iiectBo «M31aTenbCcTBO
«IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Tocobue st yuutens «BeposiTHOCTh U CTaTUCTHKAY, TUIAHUPOBAHUE U
IIPAKTUKYM JUIs 8 Kiacca

11 xnace, N.JI. bpoackui, O.C. MemaBuna, nznarensctBo Mocksa, 2009
«Teopus BeposiTHOCTEN M cTatncTuka» At 10-11 knacco aBropsl U.P.
Briconkuii, .B. Smenko

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. MunucrtepcTBO 00pazoBanus pd. — pexum gocryna: www.informika.ru ;
www.ed.gov.ru; www.edu.ru

2. TectupoBanue online: 5-11 knaccsl. — pexxum npocrymna: www.kokch.kts.ru/cdo
3. ApxuB y4eOHBIX IPOrpaMM HHPOPMALIMOHHOTO 00pa30BaTEIBLHOTO opTaia
«ruseduy. — pexxum goctyna: www.rusedu.ru

4. MerasHIUKIONE AN KUPWLIa U MedOoaus. — PEKHUM JIOCTyIma: www.mega.km.ru

5. CailThl SHIMKIIONEINNA. — PEKUM JOCTYIl: Www.rubricon.ru; www.encyclo-
pedia.ru

6. Best aneMeHTapHas MaTeMaTtuKa. — pekuM Joctyna: www.bymath.net

7. HTEpHET-NOpTAl BCEPOCCUUCKOMN OJIMMIIUABI IIKOJIBHUKOB. — PEXKUM
noctyna: www.rusolymp.ru

8. BCCpOCCHﬁCKH@ AUCTAaHIUOHHBIC O3BPUCTUYCCKHUEC OJIUMIINA/IbI 110 MAaTCMATHKE.



— pexuM goctyna: www.eidos.ru/olymp/mathem.index.htm
9. UndopManimoHHO-TIOMCKOBas cUCTeMa «3aaauny». Pexxum nocrymna:
www.zadachi.mccme.ru.easy

10. 3agaun: nH(pOPMaLIMOHHO-NIOUCKOBASI CUCTEMA 3aa4d IO MaTeMaTHKeE. —
pexum goctyna; www.zadachi.mccme.ru

11. KonkypcHel€ 3a1a4u IO MAaTEMATHKE: CIPABOYHUK U METOJIbI PELICHUS. —
pexum poctyna: www.mschool kubsu.ru/cdo/shabitur/kniga/tit.htm

12. Matepuaiibl (MOJIHBIE TEKCTHI) CBOOOJHO PACIPOCTPAHAEMbIX KHUT 110
MaTeMaTHKe. — PEKUM JoCTyIa: www.mccme.ru/free-books

13. MaTtemaTuka i1 HOCTYNAOIIUX B BY3bl. — PEKHUM JIOCTyIIa: www.matematika
.agava.ru

14. OnuMmnuagHbIe 3aa4u 110 MaTeMaTHKe: 0a3a JaHHBIX. Pexxum mocryma —
PEXHUM JOCTyIa www.zaba.ru

15. llIkonpHBIE U pallOHHBIE MATEMATUUYECKUE OJIMMITUA]IBI B HOBOCUOUPCKE. —
pexum aoctyna: www.iamakarov.chat.ru/school/school.html

16. BupTyanbHas mikosia 1OHOr0O MaTEMATHKA. — PEKHUM JIOCTYIIA:
www.math.ournet.md/indexr.htm

17. bubnuoTreka 3JIeKTPOHHBIX yUeOHBIX MOCOOUI 10 MaTEMATHKE. — PEKUM
nocrtymna: www.mschool.kubsu.ru

18. O6pazoBaTeNbHBINA TOPTAT KMHUP ANTEOPHI». — PEXKHUM JIOCTYTIA:
www.algmir.org/index.html

19. Pemry Brp 7 kiacc https://math7-vpr.sdamgia.ru/

20. Poccuiickast anekTpoHHad mkoia https://resh.edu.ru
https://ptlab.mccme.ru/node/266

https://urok.1sept.ru/articles/582818
http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatno

st_5-11_2008/p0/

https://education.yandex.ru/



https://uchi.ru/

https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/

https://resh.edu.ru/
MATEPHUAJIbHO-TEXHUYECKOE OBECIIEUEHUE
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