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INOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma yueOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKa» 0a30BOTO
ypoBHsI 7151 oOy4aroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenmepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJibl. Kypc mnpennazHaueH s (GOpMHpOBaHHUS y OOyYaromIMXCs
CTaTUCTUYECKOM KyJIbTYpbl W IIOHUMAaHUS pOJIU TEOPUM BEPOSTHOCTEH KakK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yUYEHHUS CIIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yyeHunm Kypca oOoramaroTcsi MPEACTaBICHUS YYalluXcs O
METOJAaxX UCCIEAOBAaHU U3MEHUMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOLIHOCTHM MaTeMaTHUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHWMW, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX U B3aMMOCBA3SAX MEXAY HUMH HAa BAKHBIX [IPUMEPAX, CIOKETI KOTOPBIX
MIOYEPIHYTHI U3 OKPYIKAOLIErO MUPA.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJIbI Ha 0Aa30BOM YPOBHE BbIJCICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CiTydaliHble BETMYMHBI M 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHUE TIE€OMETPUYECKOTr0 U
OMHOMMAJIBHOTO pacpeAesIeHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMM.

Conepxxanne nmuaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
st (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpEleeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CITyYalHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HEoOXoauma Kak 0asza s
U3y4EHHUs 3aKOHa OOJIbIINX Yncen — QyHIaMEHTAIbHOTO 3aKOHA, IEHCTBYIOLIETO B
IPUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMaTHYecKyto Gopmanusanuio. CaMm 3aK0H



OONBIINX YHCEN MpeUlaraeTcss B O3HAKOMHUTEIBHOW (QOpME C MHUHUMAJIbHBIM
UCIIOJIb30BaHUEM MAaTEMATUYECKOTO opMalin3Ma.

TeMbl, CBs3aHHBIE C  HENPEPBIBHBIMU  CIIyYalHBIMM  BEIWYUHAMU,
AKIIEHTUPYIOT BHMMAaHHE IIKOJBHUKOB HA ONHWCAHUM W H3YYECHHM CIIyYalHbBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
[I0KA3aTE€IIbHOMY U HOPMAJIBHOMY pPaCIpEeNeICHUsAM, IPU ITOM MPEAINOIaracTcs
O3HAKOMMTEIIbHOE U3yUYEHUE MaTepuaa 0e3 JoKa3aTelbCTB IPUMEHAEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenune kypca «BepoaTHOCTh U CTaTUCTHKa» HA 6a30BOM YPOBHE OTBOJUTCS
1 yac B HeICNIO B TEUEHUE KAXKOTO rojia 00yueHusi, Bcero 68 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUSIMU.  BeposiTHOCTH  COOBITUM B ONBITaX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble coOBITHS.

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

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAaHWM A0 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

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

11 KIIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTHU4YeCKOe
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTndeckoe 0KUaaHue U JUCIIEPCUs
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3a1a4u, IpUBOIAIIME K HOPMAIBHOMY pacupeneneHuto. Ilonsatue
O HOPMAJILHOM pacCIIpeeICHUN.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKOMN TO3UIINN 00YUaIOMIErocsl Kak aKTHBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTHUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUN, PACCYKICHUI; BOCTPUHUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyHIy, OCO3HAHHMEM ILIEHHOCTU TPYIOJIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYJIbTYpbhl, MOHWMAHHEM BIWSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUCHTAIlME Ha MPUMEHEHHE MATEMATHYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAOIICH CpeIbl, ITTAHUPOBAHUS MIOCTYITKOB M OTIEHKHA UX BO3MOYHBIX
MOCIICICTBUIN [T OKPY’KAIOIIEH CPEbI.

LleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKdh Kak c(]epbl 4YeIoBEYECKOM IeATENIbHOCTU, JTAnoB €€
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOH KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcarvnvie  nosmasamenvhvle — Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;



e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JI€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBAThH apryMEHTAIIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBI

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agaur (CpaBHHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiicCTBU:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BbIJIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

e BBISBIATH ACPUIUTH HHPOPMALINH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC U JIJISI PEILICHHUS 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

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

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OOmenne:



BOCIIPUHUMATH ¥ POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, /1aBaTh MOACHEHUS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN PE3YJIbTAT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3U4He€ U CXOJCTBO IO3UIIMIA;, B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh IMpoOIecC U
pe3yabTat paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOJCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMH MNPOAYKT 1O KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom opmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/a4M, BHIOUPATh CIIOCO0 PEIICHHUS C
Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedaeKcun KaKk OCO3HAHMS
COBEPIIIACMbIX JEHCTBUNM W MBICIUTEIBHBIX IPOIIECCOB, UX PE3YIHTATOB,
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca U pe3yybTara
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

MPEABUACTHh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH ITPHU PEIICHUH 331a49H,
BHOCHUTHh KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAaHHBIX, HAWJCHHBIX OIUOOK, BHISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.

OnepupoBaTh NOHIATHIAMU: CpeHEE apu(PMETHUECKOE, MEIMAaHa, HAauOOJIbIIEe,
HaWMEHbLIEE 3HAUCHUE, PA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (RJIEMEHTApPHBIN HMCXO0]) CIy4allHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYaHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath COOBITHS: NTEpeceueHUe U O0BEANHEHNE TaHHBIX
COOBITUH, COOBITHE, NPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; I10JIb30BAThCS
auarpaMMmamu Jisepa u (opMyJioi clIoKeHUs] BEpOATHOCTEN IPU pEUICHUH 3a/ay.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaxOJUTb BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHHUS, C IIOMOLIBIO JEpeBa
CJIy4alHOTO OIIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PELLIEHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOIO yCIeXa; HaXOAUTh BEPOSTHOCTU COOBITHI B
CEpUHU UCTIIbITAHUN bepHyIu.

OnepupoBaTh  MOHATUSMH:  CIy4YalHasT  BEJIIMYMHA,  paCIpeleICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 10
pacIpeeNIEHUIO UM C TIOMOIIBIO THATPAMM.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK IPUMEHSETCS MAaTeMaTH4YECKOE OKHIAHUE CIIyYalHOM BEJIWYMHBI HAXOJUTh
MaTeMaTUYECKOE 0KUIJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

HMeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTp npencTaBiieHuEe 0 HOPMAIIBHOM PaCIpPEICIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6nmnorexa LIOK
CTaTUCTHKA https://m.edso0.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
3 Onepanuu HajJ COOBITHUSAMHE, CIIOKEHUE 3 bubmmnorexka HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 brbmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH Y HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
> DTIEMEHTEI KOMOUHATOPHIKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocae0BaTSIbHBIX UCIIBITAHNM 3 1 bubmorexa LOK
p a https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHple BEIMYUHEI U pacIpeaeIcHUS 6 bubmorexa HOK
ya pactipen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 i 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH https://m.edsoo.ru/e0b7bOfL
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 2
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11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Marematuueckoe 0XKMIaHUE CIy4aliHOU 4 bubnnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucnepcust u cTaHAapTHOE OTKJIOHEHHE bubmmoreka [JOK
2 o . 4 1
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE c1ydaliHbIC BETUYNHBI 5 bubmmnoreka [HOK
(pacripeenenusi) https://m.edsoo.ru/5fbc5dcl
bu6nmorexa LIOK
H 2 1
> OPMAIEHOE pachipeAeeriti https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEHNE 1 19 9 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I1O 34 2 3

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
1 IIpencraBnenne naHHBIX C 1 bubnnoreka [JOK
MTOMOIIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbllee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubnmorexa [IOK
P ’ https://m.edsoo.ru/dd00738d
TUCTIepCHsi, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubmmorexa [IOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIepCcusi, CTAaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
4 HalMeEHBIIIee 3HAUEHUS, pa3Max 1 bubmmorexa [IOK
-P ’ https://m.eds00.ru/7c9033a8
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITyYaifHBIE COOBITHSI. 1 bubnmoreka [JOK

DneMeHTapHbIe COOBITHS
(ucxonp)

https://m.edso0.ru/347¢1b78
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BepositHOCTB CitydaitHOTO
coObITus. BeposiTHOCTH COOBITHIA

bubmuoreka [JOK

0 B OINBITaX C PABHOBO3MOKHBIMU https://m.eds00.ru/64d75244
AJIEMEHTAPHBIMU COOBITUAMU

7 BeposiTHOCTB cityuaiiHOTO bubmumoreka [IOK
coOwiTus. [TpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHSMHU:

8 nepeceyeHue, 00beAMHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso00.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu HaJ COOBITHSIMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHH, TPOTHUBOIOJIOKHBIE https://m.edsoo.ru/cc10cle2
coObITus1. Jlmarpammel Dunepa

10 dopmyra cioKeHus bubnuoreka [IOK
BEPOSATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.

11 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
epeBo cinydaitHOTO https://m.edso0.ru/9a408d25
9KCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOKEHUE BEpOATHOCTEM. bubnuorexa [JOK
JepeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnnoreka [HOK

JlepeBo cinyqaitHOTO
JKCIEpPUMEHTA

https://m.edsoo.ru/47fb6b11
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bubmuorexa [JOK

14 opyua HOHOI BEPOSTHOCTH https://m.edso0.ru/15941bec
15 dopMyta MoJTHON BEPOATHOCTH bubmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyta MoJTHON BEPOSATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnnorexa [HJOK
17 Konrporeras pabora httDS://m.edSOEI’U/ngCGCbg
18 Komb6unartopHoe npaBuio bubnuorexa [JOK
YMHOXEHHUS https://m.eds00.ru/2270cf70
bubnnorexa [HOK
19 Hepecranosrait i axtopuaz https://m.edsogru/d58ce6d1
. bubnuotexa [JOK
20 Huerto coerait https://m.edsogru/7904dfb0
91 Tpeyronbuuk Ilackang. @opmyna bubnnorexka [JOK
6unoma HeroTona https://m.edsoo.ru/fa4d7998f
bunapHsIii CIy4alHBIN ONBIT
22| Femmmermis o, Copes Bumonera LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MIEPBOTO ycrexa
93 Cepus HE3aBUCUMBIX HCTIBITAHUMA bubnmoreka [JOK
beprymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubnuoreka [IOK

HCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIHI

https://m.edsoo.ru/f4al5al4
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bubmuorexa [JOK

25 Catysainas BenHnHa . https://m.edsoo.ru/639be%aa
Pacnpenenenue BepoATHOCTEN. bubnmoreka [JOK
26 1
Juarpamma pacnpenesieHus https://m.edsoo.ru/6dc7ff39
97 CyMMa u ripou3BeieHHE 1 bubnnoreka [HOK
CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 nipou3BeieHHUE 1 bubmuorexa [JOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/c2757cc3
IIpuMepsl pacupeaeacHuii, B TOM
29 ‘II/II)CJ'IG feoalzeT I/II)‘ISCKOG H 1 bubmorexa HOK
p https://m.edso0.ru/91e08061
OMHOMHUAJILHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJ'IG rpeo::eT prl)q:cme u 1 bubmorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMUAJILHOE
31 [ToBTOpenue, 0600IIEeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
39 IToBTOpenue, 00o0IIEHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/e0la3dc4
bu6mmoreka [IOK
33 HroroBas KOHTpoNIbHAs paboTa 1 https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0000IIEHNE U bubmmoreka [IOK
34 N 1
CHCTEMaTH3aIusl 3HaHUM https://m.edsoo.ru/l1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuteckue fI[Sy‘ICHl/Iﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypeni
[ToBTOpEeHME, 0000IICHUE,
CUCTEeMAaTH3aIMsl 3HAaHHH.

1 Cry4aifHble OTIBITHI U 1 bubnnoreka [JOK
BEPOSITHOCTH CIIy4alHBIX https://m.edso0.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpenue, 06001IIEHNE,

CHUCTeMaTU3alus 3HaHH.

9 Crny4aifHble ONIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edso00.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HWCTIBITAHU I
[ToBTOpenue, o6odIIEHKE,
cHUCTeMaTU3als 3HaHU.

3 CiyyaliHble ONIBITHI 1 1 bubnuotexa [JOK
BEPOSATHOCTH CIIy4alHbBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK

CityyaliHble ONIBITHI 1
BEPOSITHOCTH CIIy4alHbIX

https://m.edsoo.ru/32bc29bf
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coObITuit. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Ipumeps! npuMeHeHus

bu6nmoreka [IOK

5 aTEMaTHUYECKOT0 0XKHIa
MATENITTHCCIOTO OAUAAHIA https://m.eds00.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

5 MareMmaTuuecKkoe OKuIaHue bubmuorexa [IOK
CYMMBI CJIy4allHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MaremaTtuueckoe 0XKHJIaHNe

7 T€OMETPUUYECKOTO U bubmorexa OK

P . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeae/ICHUM
MaremaTH4eCKOe OKHUIAHUE
8 TEOMETPHYECKOTO U bubmorexa OK
p . https://m.edso0.ru/17b0e769
OMHOMHUATBHOTO pacmpeaeneHuit

9 Jucniepcust u cTaHAapTHOE bubnnorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAIBLHOTO PaCIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[TpakTrueckas padoTta ¢

12 HCITOJIh30BAHUEM DJICKTPOHHBIX bubmorexa HOK

P https://m.edsoo.ru/a53cd884
Ta0JIUII
3aKoH OOJBIIHX YHUCEN.
13 Br160opouHbIii METO bubmorexa HOK
p . a https://m.edsoo.ru/94ddc34a
HCCIIeI0BaHUI
3aK0H OOJIBIITNX YUCE.
N but6mmoreka [IOK
14 Br16opounslii MeTox

HUCCIIENOBaHUI

https://m.edsoo.ru/cf23b369
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
p https://m.eds00.ru/6c1d11a6
Ta0JIUIL
bubnunorexa LIOK
16 Hrorosasa xoHTpoabHas padora
p P https://m.eds00.ru/7e379f8f
[Ipumepb HeTTPEPHIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
17 HJI}(,):HOCTI/I acIpe, eJ‘IeHyIf}I buGnuorexa [IOK
pactipelt ’ https://m.edso0.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[TpumepbI HeTIPEPHIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
18 HJI}(,):HOCTI/I acIpe eJ‘IeHyIf}I buGnuorexa [IOK
pacnpen ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
3amauu, TPUBOISIINE K
19 HOPMAJIBHOMY PacCIpEeIICHHUIO. bubmmnoreka HOK
OyHKIHUA IUNIOTHOCTH U CBOMCTBA https://m.eds00.ru/97¢19f59
HOPMAJIBHOTO pacrpeaeneHus
[TpakTrueckas padoTta ¢
20 HCIIOJIB30BAHUEM DIIEKTPOHHBIX bubmorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
TadJIMULL
[ToBTOpenwue, 0600IIEHNE 1
21 cucTeMaTu3anusa 3HaHUi bubnnorexa [JOK
H ' https://m.edso0.ru/72953f4c
OrmnucarenpHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuorexa [{OK
22 cUCTEMATHU3aIUA 3HAHUM.

OmnmncarenbHas CTaTUCTHKA

https://m.edsoo.ru/b699ad0c
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[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anys 3HaHUHA. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITHSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE U
cucreMatru3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

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

25

26

27

[ToBTOpeHnue, 0600IICHNE 1
cUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ TpUMEHEHUEM (HopMYIT
U rpaduIeCcKX METOIOB
(KoopauHATHas MpsimMast, A1epeBo,
quarpamma Oiliepa)

[ToBTOpenue, o6odIIEHNE 1
cucTeMaTH3alus 3HaHUi.
Brraucnenue BepostHocTeH
cOOBITHI ¢ MpUMEHEeHHEM (OpMYIT
U rpaduyecKkrx MeTo/10B
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM POopMYIT
U TpapIIecKuX METO0B
(KoopaMHATHASI TIPsIMast, IEPEBO,
auarpamma Jusepa)

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

bu6nunorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmorexa LIOK
https://m.edsoo0.ru/5964f277
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[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alMs 3HAaHUH.
Brrunciienne BeposiTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOpMYIT bubmmorexa [JOK
https://m.edsoo.ru/e71debe4

U TpapIIecKuX METO0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)
IToBTOpEHHE, 0000IICHUE U

29 CHCTEMAaTU3alMsl 3HAaHUH. bubnuoreka [IOK
CnyyaiiHbple BEJIMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
IToBTOpEHHE, 0000IICHUE U

30 CHCTEMAaTU3alMsl 3HAaHUH. bubnunoreka LIOK
CrnyuaiiHble BETMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpenue, o6odIIEHNE 1

31 cUcTEeMaTU3alus 3HaHUM. bubmmnoreka HOK
MaremaTtuueckoe OXKuIaHue https://m.edsoo.ru/aeal298c
CIIy4yallHO! BEIUYMHBI
[ToBTOpenwue, 0600IIEHNE U

39 cHUCTeMaTU3als 3HaHU. bubnuotexa [JOK
Marematnueckoe 0KUAaHue https://m.edsoo.ru/640a8ebf
CIIy4allHO! BEJIUYMHBI

but6mmoreka [IOK
33 Hrorosas KonTposbKas padota https://m.edso00.ru/0fd6d597
34 [ToBTOpenwue, 0600IIEHNE 1 but6mmoreka [IOK

CUCTeMaTHU3anus 3HaHUN

https://m.edso00.ru/5006273e
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o0ero 00pa3oBaHust
pe3yJbTara
6 Teopust BEeposSTHOCTEH U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
OnepupoBaTh MOHATHAMHU: CpeAHee apudMeTHUecKoe, MeauaHa,
6.2 HauOoJplllee, HaMMEHbIIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIYYalHBIA HKCIEPUMEHT (OMBIT) H
ClIy4aifHOe COOBITHE, dJIEMEHTapHOE COOBITHE (dJIEMEHTAPHBIN HCXON)
6.3 CIIy4alfHOTO  ONBITa; HAXOAWTh  BEPOATHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CITyYailHBIMH COOBITHSIMHU, HAXOJIUTh U CPABHUBATH
BEPOSITHOCTH COOBITHH B M3YYEHHBIX CITyYalHBIX KCIIEPIMEHTaX
Haxomuts u GopmMynupoBaTh COOBITHS: NEpeceYeHUEe U O0ObEIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamMu  Oiinepa U QOpMYJOH  CIIOXKEHHUS
BEPOSTHOCTEN MPU pPEeLIeHNUH 3314
OnepupoBaTh MOHATUSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHS; HAXOAUTH BEPOSTHOCTH C ITOMOIIBIO MPaBUIIa YMHOKEHHUS, C
MIOMOIIIBIO JiepeBa CIIy4aiHOTO OIbITA
6.6 [TpuMeHATH KOMOMHATOPHOE MPABUIJIO YMHOXKEHUS MPH PEIICHUH 33124
OnepupoBaTh TOHATUSMH: HWCIBITAaHHE, HE3aBUCHUMBIC HCITBITAHUS,
67 cepus UCIBITAaHUM, yCIIeX U HeyJauya; HaXOAUTh BEPOSTHOCTH COOBITHI
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN 10 TEPBOTO YCIeXa, HAXOAWUTh
BEPOSTHOCTH COOBITUH B cepuUu UCTIBITaHU# beprymm
68 OnepupoBaTh MOHATUSAMH: CIy4yaiiHash BeJIUYMHA, paclpeieieHue
' BEPOSTHOCTEH, AMarpaMma pacipeaeneHus
11 KUIACC
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Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepPsIEeMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHUBaTh BEPOATHOCTHM 3HAYCHUH CIy4yalHOW BEJIMYUHBI TIO
' pacupeieNeHrIo WK ¢ MTOMOILBIO AuarpaMmm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOIO OXHJIAHMS, HPUBOIAUTH
£ 5 IpUMEpPbl TOrO, KaKk MPUMEHSETCS MaTeMAaTU4YeCKOE OXKUIaHHE
' CIy4yallHOM BEJIWYMHBI, HAXOJWUTh MAaTEMaTHYECKOE OXUIAHUE II0
JTAHHOMY paclpeeIeHUI0
5.3 HmeTh npeacTaBiieHne 0 3aKOHE OOJIBbIINX YHCE
5.4 MMets npeacraBiaeHue 0 HOPMaJIbHOM PacCIpeACIICHUN
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBienne paHHBIX C momoulbto Tabmuu W jauwarpamm.  Cpennee
6.1 apudMeTHuecKoe, MeAWaHa, HauOoJbIlee W HAaWMEHbIEE 3HAYCHHSA, pa3Max,
JMCTIEPCUS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyyvaiiHple SKCHEPUMEHTHI (OMBITHI) M Cly4ailHble COOBITHSA. DJeMEHTapHbIE
coObITHsI (MCXOJBI). BEpoATHOCTh CIydallHOTO COOBITHS. BIM30CTh YacCTOTHI H
6.2 BEPOSATHOCTH cOObITHH. CilyyaiiHbIe ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUsiIMH. BeposTHOCcTH  COOBITUH B ONbITAX C  PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Omnepanyu HaJx CcOOBITUAMH: IepecedyeHue, OO0bEeJUHEHUE, MPOTUBOIOIOXKHbIE
' coObITust. uarpammsl Diinepa. opmyna caokeHus: BEpOSATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4ailHOTro
' skcnepuMenTa. @opmyna nmonHoi BeposTHocTH. HezaBucumblie coObITHS
65 Komb6unartopHoe mnpasuno ymHoxeHus. IlepecranoBku u daxrtopuan. Ywucno
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HerotoHa
Bunapublii ciydaifHpli ONBIT (MCIIBITAaHHWE), ycmex M Heydaya. HeszaBucumble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UcIIbITaHu bepHymm
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Huarpamma
6.7 pacnpenenenus. IIpumepsl pacnpeneneHuil, B TOM 4YHCIE T€OMETPHUYECKOE M
OMHOMMATIBHOE
11 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
S) Teopus BEpOATHOCTEN U CTATUCTUKA
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5.1

5.2

YucaoBwlie XAPaKTCPUCTHUKU cnyqaﬁHHx BCIIMYHMH: MAaTCMaTU4YCCKOC OXHWIAaHHC,
JUCIICPCHA U CTAHAAPTHOC OTKIIOHCHHUC. HpI/IMepH IIPUMEHCHUSA MaTEMAaTUICCKOT' O
OXXHJaHus, B TOM 4YHUCJIIC B 3aJadax U3 HOBCCHHGBHOfI KU3HA. MarteMaTH4ecKoe
OXXHOaHUE 6HHapH0fI CJ'Iy‘IEIfIHOfI BeIWYMHBEI. MaTeMaTuaeckoe OXXKNJaHUuEC CyMMBI
CJIyT-Iaf/'IHLIX BeIUYHH. MaTeMaTHuecKoe OXKUJAHUC U OUCTICPCUA TCOMETPHUICCKOT'O

¥ OMHOMHUAJIBHOTO pacIipe/ielIeHH

3aKoH OOJBIIMX YKCEN U €ro poiib B HaykKe, Mpupojie u oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

5.3

[IpuMepsl HENpepbBIBHBIX  CIy4alHbIX BeauuyuH. [loHsATHE O IIOTHOCTH
pacnpezeneHus. 3aga4y, IpUBOJAIINE K HOPMAIBHOMY pacipeneicHuto. [lonsarue

0 HOPMAJILHOM PacIpeIe/ICHUN
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenue meromaMu 10Ka3aTeNbCTB, AJITOPUTMaMH peLICHMs 3ajad;
yMeHue (GOopMyJIMpOBaTh U OINEPUPOBATh MOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CJEJICTBUE, CBOWCTBO, IMPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKU; MPUMEHATh UX; yMEHUE (HOPMYIUPOBAThH
o0paTHOE M MPOTHUBOIOJOKHOE YTBEP)KIACHHE, NPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIINU;
IIPOBOAMTH JOKA3aTeJIbHbIE PACCYKICHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 MPaBWJIBHOCTh PACCYXKICHHM; yMEHHE ONepupoBaTh
HOHATUSAMH: MHOXXECTBO, ITOJIMHOKECTBO, OIEPALlMU HaJ MHOKECTBAMU;
YMEHHUE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBI  ammapar s
OINKCAHMs peaJIbHBIX MPOLIECCOB U SIBJICHUN U IPU PELICHUH 33Ja4, B TOM
qucie U3 APYrux y4eOHbIX MPEeIMETOB; yMEHHE ONepHUpOBaTh NOHATUSIMHU:
rpad, cBs3HBIN rpad), 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCBIBATh Ipadbl pa3IMuHbIMKU CIIOCOOAMU; HCIIONb30BaTh Ipadbl IpH
pelIeHnu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMM: HaTypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HaTypaJIbHOM CTENEHHU, CTETIEHD C
paloHaIbHBIM MOKAa3aTelIeM, CTENEHb C JIEHCTBUTENIBHBIM IOKA3aTeleM,
jgorapudm uucia, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJI0, PalMOHaJIbHOE YHUCIO, UPPaLMOHAIBHOE YHCIIO,
MHOKECTBAa HAaTypaJIbHbIX, IEJIbIX, pPALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHHE HCII0JIb30BaTh MPU3HAKHU JIETMMOCTH, HAUMEHBIINNA 0011
JenuTeNs U HauMeHbllee oOlliee KparHoe, anroput™ EBkimmna mpu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JIMYHbIMH MO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBIINOJHATH  BBIYMCIEHUE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIpAKEHUH €O CTENEHSAMH W Jorapupmami,
npeoOpa3oBaHus  JApOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpOBaTh MOHATUSIMHU:  IOCJIENOBATENbHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuyueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
TeOMETPHUYECKas MPOTPECCHsl; YMEHHUE 3aJaBaTh IMOCIENOBATEILHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE ONEpUpOBaAThH
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJb U apTyYMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3alUCH KOMILICKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYECcKas U anredpandeckas); yMeTb
IPOU3BOUTh apU(PMETUUYECKHE NCHCTBUSA C KOMIUIEKCHBIMH YHCIAMU;
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MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMILJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSAMU: MaTpuna 2X2 u  3x3, omnpeneauTelb  MaTpHIIbL,
Ir€OMETPUUYECKUIA CMBICI ONPECITUTEIIS

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
NoKa3aTebHbIC, CTENEHHBIC, JOrapu(pMUUYECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
HOHATUSMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPAaBEHCTBO, CHCTEMA YPAaBHEHMM M HEPAaBEHCTB, PaBHOCHUIILHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHME pEIlaTh YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIATh
YpAaBHEHUs, HEPABEHCTBA U CHCTEMBI C IIapaAMETPOM; IIPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (DYHKIUSA, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (DYHKLIHMU, OTPAHUYEHHOCTHb (DYHKIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (PYHKIIMU, HAMOOJbIIEe U HAaUMEHbIIEE 3HAYCHUS
(GyHKIMN HAa TIPOMEXKYTKE, HEMIpepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢byHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUICCKUN U
¢u3nveckuii CMBICIT TPOW3BOJHOW, IEpBOOOpa3Has, ONpeACTEHHBIN
UHTETpajl; yMEHHE HaxXOJUTh ACUMOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCIIATh  NPOU3BOJHBIE CYMMBbI, IPOMU3BEACHMS, YaCTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKLIMU; YMEHHE HaxOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMA;
YMEHHUE HCIIONb30BaTh MPOU3BOJHYIO I HCCIEeNOBaHUSA (YHKLUH,
HaXOJUTh HAuOOJbIIME M HAaUMEHbIINE 3HAYCHUs] (DYHKUUH; CTPOUTH
rpauKkd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM arlapaTa MaTeMaTH4eCKOIro
aHalM3a; NPUMEHATHh MPOM3BOAHYIO Ul HAaXOXKJIEHUS HaWIydllero
pellieHuss B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMMUYECKUX H
¢du3mUeckrx 3agavax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYp C TIOMOLIBIO
MHTETpasia; MPUBOJIUTH NPUMEPBl MAaTEMATHUUYECKOTO MOJECIUPOBAHMS C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: IpaduK GyHKIMU, oOpaTHas GQyHKIHS,
KOMIO3UIMSA (PYHKUMNA, JTUHEHHas (QyHKUMS, KBajgpaTuyHas (QyHKUHUA,
paunoHanbHas (YHKIMS, CTerneHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
¢byHKLMU, 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIMH, MOKa3aTeiabHas U
jgorapupmuueckas (QYHKLIUH; yMEHHE CTPOUTh TpaduKd H3y4EHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpadukoB  (DYHKIIMIA,
UCIOJIb30BaTh TpaMKU A U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpH
peLIeHUH 33734y U3 JAPYIMX Y4eOHBIX NPEAMETOBM 33Jay U3 pealbHOU
KM3HM; BBIpAXKaTb (OPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMUYUHAMU;
HCIIOJIh30BaTh CBOMCTBA U Tpaduku (yHKIIUHA IJIs1 PEIICHUS ypaBHEHUH,
HEpaBEHCTB M 33Jay C MapaMeTpamu; H300pakaThb Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUN, HEPABEHCTB M UX CUCTEM
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YMeHue pemaTh TEKCTOBBIE 3aJauM pPa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJIOTH, 33/1a4d U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHUS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI M0 YCJIOBHMIO 33JauyM, HMCCIIEIOBAaTh IOJYyYEHHOE PELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PpE3yAbTaTOB; YMEHHE MOJCIUPOBAThH
peasIbHbIE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIIEI0BATh
MOCTPOCHHBIE ~MOJENM C  HCIOJb30BaHUEM  ammapara  aiureOpsl,
MHTEPIIPETUPOBATH MOTYUEHHBIN pe3ynbTarT

YMeHne onepupoBarh MOHATHAMU: CpelHee apudmMeTnueckoe, MeanaHa,
HauOoJIbIlIEe U HaUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOopMalLnIO, IPEACTABICHHYIO B TaOIUIaX, Ha Juarpammax, rpagukax,
OTpaKaloOIIy0 CBOIMCTBA pealbHBIX MPOLECCOB U SIBICHUH; NPEICTaBIATh
uHpOpMALMIO C TOMOLIbI0 TaOIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/0B U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO IarpaMM pacceuBaHMs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIYYaWHBIM ONBIT WU CIy4allHOE
CcOOBITHE, BEPOATHOCTH CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C WCIOJB30BAaHUEM TpaPUUECKUX METOA0B; MPUMEHATH
bopMyIbl CIOXKEHUS U YMHOXKEHHUsSI BEpOsSITHOCTEH, (opmyrny MOIHOM
BepoATHOCTH, hopMyny beprymnn, komOuHaTOpHBIE (PAKTHI U (POPMYIIBL;
OIICHUBATHh BEPOSITHOCTH PEAIbHBIX COOBITUI;, yMEHHE OIMEpPUPOBATH
MOHATUSIMU: Cly4ailHas BEJIIMYMHA, pACIpPEICICHUE BEPOSITHOCTEH,
MaTeMaTU4YECKOE OKHUJIAHUE, JUCIEPCUS MU CTAHAAPTHOE OTKJIOHEHHUE
CIy4yallHOM BENWYUHBI, (QYHKIMKU pacmpenesieHus U  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIBHOTO U HOPMAJIBHOT'O PACIPEICIICHUI; YMEHUE
KCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEICIICHUN ISl PELICHUS 3a1aY;
3HAaKOMCTBO C TMOHSATHSMU: 3aKOH OOJBIINX YHCEN, METOABI BBIOOPOUHBIX
WCCIICIOBAHUM; YMEHUE MNPUBOAUTH IPUMEPBI TMPOSIBICHUS 3aKOHA
OONBITUX YHCET B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE
ONEpPUPOBATh MOHATHIMHU: COYETAHUE, NIEPECTAHOBKA, YHCIIO COUYETAHUH,
YUCJIO  TIEPEeCTaHOBOK; OwmHOM  HproTOHa; yMeHHWE  TNPUMEHSTH
KOMOWHATOpHBIC (aKThl U PACCYKIEHUS JJIS PEIICHUS 3a7a4; OIEHUBATh
BEPOATHOCTH PEATBbHBIX COOBITHII; COCTABIIATH BEPOSTHOCTHYIO MOJEIH U
MHTEPNPETUPOBATH MTOTYUYECHHBIN pE3yJIbTaT

YMeHune onepupoBaTh MOHATHSAMHU: TO4YKA, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, IFIOCKUH YroJl, IBYrPaHHBINA
YTOJ1, TPEXTPAHHBINA YIOJl, CKPEIIMBAIOIIMECS MPSMBIE, TApPAIIEIBHOCTh U
NEePHEHANKYIISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroia MEXIy MNpsMbIMHU,
Yroia MeXAy MNpAMOA M IUIOCKOCTBIO, YroJl MEXJy IUJIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INIOCKOCTH, PaCCTOAHHUEC MCKAY IHIpPsSAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTAMU, YMCHHE HCIIOJIB30BATh IIPpHU PEIICHHUU
3aaa4 U3Y4YCHHbBIC (l)aKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUEC OLICHUBATDH
pa3MeEPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTb MATEMATHUYCCKUC
MOACIM C IIOMOLIBIO T'COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4n

YMeHHue onepupoBaTh MOHATHAMU: IUIOWAAb (GUTYpbl, 00BEM (UTYPBI,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPAaHHHMK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mMapajuienenumnes, Npu3Ma, NUpaMuia, QuUrypa u MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomanas cdepsl, MIOLAAb
MOBEPXHOCTH MHUPAMUJBI, NMPHU3MBI, KOHYCa, LHWIMHApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa NOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPHI M MMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh ONpeAeNeHUsl H3y4aeMbIX (GUTYp, BBIIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpPHU3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBBIBATHHIIN
OnpoBepraTh MX; YyMEHHE MPOBOAMTH Kiaccupukauuo ¢uryp Mo
pa3’IMyYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHBIE
MOCTPOCHHUS

11

YMeHue onepupoBaTh IOHATHAMH: JABHKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIA MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (QUIYpBI; YMEHHE
pacrno3HaBaTh paBHblE M MOJO0OHBIE (QUIYypbl, B TOM YHUCJIE B HPUPOIE,
HCKYCCTBE, apXUTEKTYpPE; UCII0JIb30BATh T€OMETPUUECKHE OTHOLIEHUSI TPU
pEIIEHNN 3a]a4; HaXOAWUTb IE€OMETPUUYECKHE BEIWYMHBI (JJIUHA, Yroi,
I0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYIUX YUeOHBIX MPEAMETOB U
U3 peajbHOW JKM3HM; YMEHHE BBIYHCIATH I€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, MJOMIagb, OOBEM, IUIOMAAb MOBEPXHOCTH), HUCIOJb3Ys
U3Y4YeHHbIE (POPMYJIBI U METOABI, B TOM UHCJE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMIIMHIpA, IJIomanb cepol; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajieenunena, MUpaMHuabl, MPU3MBbl, WIHHIPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YMCIIO, pa3jioKeHHEe BEKTopa Mo 0Oas3ucy,
CKaJIsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUTSI pELICHIS TEOMETPUYECKUX 337124 U 33/1a4 APYTUX YISOHBIX TPEIMETOB
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YMeHnue BpIOMpaTh MOIXOASIINNA METO TS PEIICHUS 3a/1a4H; IOHUMaHHE
3HAYUMOCTH MAaTEMAaTHKUd B HU3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOUTH PUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMEeHT CoIepPKAHUSA

Kox
1 Hucna u BIYUCICHUS
1.1  HarypaubHsble u nensle yucia. [Ipu3Haky 1e1MMOCTH LEbIX YhCcel
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE ApPOOM, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpodH
13 Apudmernueckuii KOpeHb HaTypaJbHOW cTemneHu. J[eHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCMHYC ¥ TaHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapu¢wm uucna. JlecsTuunble 1 HATYpalIbHbIE JOTapUPMBI
JlelicTBUTENbHBIE ynciaa. ApudMeTHUECKUE ONepalty ¢ AHCTBUTEIbHBIMI YU CIAMU.
1.7 IlpuOnxEHHbIE BHIYMCIECHUS, IPaBUIIa OKPYTJICHHS, IPUKU/IKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUN
1.8  IIpeobpazoBaHME BEIpaKEHUI
1.9  KommiekcHble yncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1  llensle u qpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2  VppaunoHajbHBIC YpaBHEHHUS
2.3 = Tpuronomerpuveckue ypaBHEHUS
2.4  Tloka3arenbHble U JiorapuMuyeckue ypaBHEHUs
2.5  llensie u qpoOHO-paMOHATFHBIE HEPABEHCTBA
2.6  VppaumoHaibHbIEe HEPABEHCTBA
2.7 Tloka3arenbHbIE U JIoTapu(pMUIeCKre HEpaBEHCTBA
2.8 = Tpuronomerpuueckue HepaBeHCTBA
2.9  CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Matpuna cucTeMbl THHEWHBIX YpaBHEeHUH. OnpeaenuTens MaTpHIIbI
3 OyHKIMH U TpapuKH
31 Oynkusa, crnocoObl 3amanus (QyHkmuu. ['paduk dyakumn. B3anmaO 0OpaTHBIE
' ¢ynkuuu. Yétneie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKINHN
3.9 OOnacte omnpeneneHUs M MHOXKECTBO 3HaueHU ¢yHkumu. Hymm ¢ynkuumm.

[IpoMexyTkH  3HAKOMOCTOSHCTBA.  [IpoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
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MakcumymMbl ¥ MUHHUMYMBl (QyHKuuu. Hawmbonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE

Crenennast (yHKIMS ¢ HATYpaJbHBIM U IIeNBIM MOKa3zateneM. E€ cBoiicTBan rpaduk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuueckas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumnrotel TpadukoB Qynkiui. CpoiicTBa  QYHKIHH,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOIEHTOB
4 Havana matematuyeckoro ananusa
4.1  IlpousBomnas GpyHkiuu. [Ipon3BoHbIC SIEMEHTAPHBIX (HYHKIIHNA
[IpumeHeHne mTPOU3BOMHOM K HCCIENOBAHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2  skctpemymbl. Haxoxknenue HanOONbIIEro U HAaMMEHBIIETO 3HA4YCHHsS (PYHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MHuoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnmcarenbHasi CTATUCTHKA
6.2  BeposTtHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 llpsiMble M MJIOCKOCTH B IPOCTPAHCTBE
7.3  MHOTOTpaHHUKHA
7.4  Tena u MOBEPXHOCTH BpaIIEHUS
7.5  KoopnuHaTbl U BEKTOPbI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

35



36



