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INOACHUTEJIBHASA 3AIIMCKA

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,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJbl. Kypc mnpennazHaueH s (GOpMHpOBaHHS y OOyYaroIIMXCs
CTaTUCTUYECKOM KyJIbTYpbl W IIOHUMAaHUS pOJIU TEOPUM BEPOSTHOCTEH KakK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyYEHHUs CIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3ydeHum Kypca oOoOramaroTcsi 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
IIOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJECICHBI
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.

Copnepxxanue nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
st (OPMHUPOBAHUS TPEICTABICHUNA O PpacCHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CITy4yalHBIX BEJIMYMH, a TaKXKe dTa JIMHUSA HeoOXoauma Kak 0asza s
U3Yy4YEeHUs 3aKOHa OOJBIINX YKcesl — (PyHIaMEHTaIbHOrO 3aKOHA, IEUCTBYIOIIETO B
IPUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMaTHYecKyto Gopmanusanuio. CaMm 3aK0H



OONBIIMX YHCEN MpeJlaraeTcss B O3HAKOMHUTEIBHOW (QOpME C MHUHUMAIBHBIM
UCIIOJIb30BaHUEM MAaTEMATUYECKOTO opMalin3Ma.

TeMbl, CBsA3aHHBIE 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
O3HAKOMMTEJIbHOE U3yUEHUE MaTepuaa 06e3 JoKa3aTelbCTB IPUMEHIEMbIX (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.



COIAEPKXAHUE YYEBHOTI 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 SKCTIEpUMEHTHI (OMBITHI) U CIy4alHbIe COOBITUSI. DJIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEepPOSTHOCTH COOBITHI. CydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM  COOBITUH B ONBITAX C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.

Omneparnuu HajJ COOBITUSIMU: TepecedeHue, 00 IUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KoMOunaropHoe npaBuino ymHoxxkeHus. IlepecranoBku u ¢gakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenusa. llpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUUYECKOE HU
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OXMJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHEeHue. Ilpumepsl npumMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTeMaTnuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO U OMHOMUAIILHOTO PaCcpe/ICIICHUH.

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

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOPMAJIbHOMY pacrnpeneneHuro. [lonstue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YJAIOMIErocs] Kak aKTHBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICICTBUI JIJII OKPYIKAIOIIEH CPEBI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTUS W 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS MPOrPaMMBI YYeOHOTO MpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBISBJIATH U XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPUHHMATH, (OPMYJIUPOBATH W  MPeOOpPa30OBBIBATH  CYXKICHHS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJIICHHS 3aKOHOMEPHOCTEH U TIPOTUBOPEYHIA,



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabckue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISITH AePUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEIICTABIATh €€ B Pa3INYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKkcun KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJIETh CITIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



10 KITACC

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh NOHIATUAMU: CpeiHEe apudMeTHIecKoe, MeIMaHa, HaubobIIee,
HaMMEHbIIIee 3HAYEHUE, pa3Max MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4allHOIO OIIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMHU COOBITHSIMH,
HAaxXOJIUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUYECHHBIX CIIYYalHBIX
HKCIIEPUMEHTAX.

Haxoauts u hopmMyIupoBaTh COOBITHS: TIEPECEUCHUE U 00bEAMHEHUE JaHHBIX
COOBITUH, COOBITHE, NPOTUBOIIOJIOKHOE JAaHHOMY COOBITHIO; TIOJIB30BAThHCS
nuarpammamu Jitiepa u GopMysioi CI0KEHUs BEPOSITHOCTEH MPHU pELIeHUH 3a1a4.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPAaBUJIA YMHOKXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS TIPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIHBITAHMS, CEPHS
UCIIBITAaHUM, ycCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHM B CepUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaTb  MOHATUSAMM:  ClydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
pacCIpeeIeHUIO WA C IOMOLIBIO THATPAMM.

OnepupoBatTh MOHATUEM MATEMATUUECKOTO OKUAAHUS, IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEJIWYMHBI HAXOIWTH
MaTeMaTHYECKOE 0KUIJAHUE 110 JAHHOMY PACTIPENEIICHHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PacCIpeICICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undgposBbie)
o0pa3oBaTe/ibHbIE

pecypchbl

HpCIlCTaBJ'IeHI/Ie JaHHBIX M OIIMCaTCIbHaA
CTaTUCTHKA

CrnyyaiiHble ONBITHI U CiTyyaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTapHBIMU UCXOAAMU

Onepanuu HaJ COOBITHUSME, CIIOKEHUE
BEPOSATHOCTEU

VYciioBHasI BEpOSATHOCTD, JEPEBO
CJIy4aifHOTO OIbITa, PopMyJia MOTHON
BEPOSITHOCTH U HE3aBHCUMOCTh COOBITHIA

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOC/IEI0BATENbHBIX NCIIBITAHUI

Crnyyaiinble BeIMYMHBI U PacIpeieNeHHs

0 N O | O

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

ga|oo|lw|bd

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypesI
1 MaremaTHyecKoe OKHUIaHUE CIy4YaiiHOM 4
BEJIMYUHBI
5 Jlucriepcus 1 cTaHIapTHOE OTKIOHEHHUE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aKoH OOJIBIINX YHCel 3 1
4 HenpepbiBHbIE CiTydaliHbIE BEIIMUUHBI 5
(pactipenenenusi)
5 HopmansHoe pacnipenenenus 2 1
6 [ToBTOpenue, 06o0IIEHNE U 19 9
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTarta
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THArPAMMBI
OnepupoBaTh MOHATUAMHU: CpeAHee apu(pMETHYECKOe, MeIuaHa,
6.2 HanOoJpIlIee, HAaWMEHbIIEE 3HAUYEHHE, pa3Max MacChBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMM: CIY4YaWHBIH AKCHEPUMEHT (ONBIT) U
Cily4aiiHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIA HCXO.)
6.3 CIyualiHOrO  OIbITa; HAXOAUTh BEPOSTHOCTM B  ONbITAX C
PaBHOBO3MOYKHBIMU CIIy4allHBIMU COOBITHSIMHU, HAXOJIUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIyYalHBIX KCIIEPUMEHTaX
Haxonute n popmynupoBaTh COOBITHS: NepeceueHre U 00beInHEHNE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJb30BaThC  AMarpaMmMamMu Diiinepa . QOpPMYNOH  CIOXEHHS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TOHATUSMHU: YCJIOBHasg BEPOSITHOCTb, HE3aBUCHUMbIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTU C TIOMOIIBIO MPaBUJIa YMHOXKEHUS, C
MMOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PEILIeHUH 3a7a4
OnepupoBaTh MOHATHUSAMH: WCIBITAHHE, HE3aBUCHUMBbIE HCIBITAaHUSA,
6.7 cepus UCIBITAaHUM, yCIleX M Hey/laya; HaXOJUTh BEPOSITHOCTH COOBITHIA
' B CEpUH HE3aBUCHUMBIX HCHBITAHUI [0 MEpPBOro yclexa, HaXxOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUHN beprymm
6.5 OnepupoBaTh MOHATHAMM: ClydailHas BEJIMYMHA, paCIpEeiICHUe

BEPOSATHOCTEH, InarpaMma pacupeaeneHus

11 KIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
£ 1 CpaBHUBaTh BEpPOSITHOCTA 3HAUYEHUH CIIydalHOW BEJIWYUHBI 10
' pacripeieNIeHUIO WIIHA € MTOMOILBIO AHarpaMmm
OnepupoBaTh MOHATHEM MAaTEMATHYECKOIO OXKUJAHUSA, MPUBOJIUTH
£ OpUMephl TOrO, KaKk MPUMEHSEeTCS MaTeMaTH4eckoe OXHJIaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJIWUTh MATEMAaTHYECKOE OXHUIAHHE IO
JAHHOMY pacHpeeIeHUIO
5.3 HmeTh npeacTaBieHne 0 3aKOHe OOJIBIINX YHCe
5.4 HmeTs npeacTaBiieHne 0 HOpMaibHOM pacrpeaeeHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne JaHHBIX C TOMOIIBIO Tabmui u  guarpamm. CpeaHee
6.1 apudmernyeckoe, MeauaHa, HauOoOIblIee U HAaWMEHbIIEEe 3HAYCHMS, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YHCIIOBBIX HAOOPOB
CrnydJaiiHple SKCIEPUMEHTHI (OMBITHI) M CIy4allHbIE COOBITHS. DJEMEHTapHBIC
coObITHs (MCXObl). BeposTHOCTh cimy4aiiHOro coObITHS. bim3ocTh 4acToThl U
6.2 BEPOATHOCTH COOBITUN. CllydaliHbIE OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObiTusiMH.  BeposiTHocTH  cOOBITHIT B ONBITaX C  PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU
6.3 Omnepanu Hajg COOBITHUSIMH: TEpeceueHHe, OOBbEAMHEHHE, MPOTHUBOIOJIOKHBIC
' coObItus. unarpammsl Diinepa. opmyna cIoKeHus: BEpOSATHOCTEH
6.4 VYcnoBHas BEpPOSTHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO cCiy4yalHOro
' skcriepuMenTa. Gopmysia mojHOM BeposTHOCTU. HezaBucumebie COOBITHS
65 KomOunatopHoe mnpaBuino ymHoxeHus. IlepectanoBku u daxtopuan. Ywucno
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona
bunapHbIli ciydaliHbIl OnBIT (MCHBITAaHWE), ycliex M Heynada. HesaBucumble
6.6 ucnelTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 nepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium
Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEM. Hwnarpamma
6.7 pacupenenenusd. IIpuMepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHUATIBHOE
11 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUSA
5 Teopus BeposATHOCTEN U CTATUCTHKA




5.1

YucrioBble XapaKTEPUCTUKU CIIYYalHBIX BEIUYMH: MATEMaTHYECKOE OXKHUIAHUE,
JUCTIepCcus U CTaHAapTHOE OTKIIOHeHHe. [IpuMepsl mpuMeHeHUs: MaTeMaTHYeCcKOro
O0KHMJIaHMsI, B TOM YHMCJIE B 3aJadax M3 MOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OKHMJIaHWEe OMHAPHOW CIIy9aliHOW BEIMYHHBI. MaTeMaTH4YeCKOe OKHJIaHHE CYMMBI
CIy4yalHBIX BETMYMH. MaTeMaTruueckoe 0>KHIaHue U AUCTIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ielIeHH

5.2

3aKoH OOJBIIMX YKCEN U €ro poiib B Hayke, Mpupojie u obiiectse. BoiOopouHbIit

METOJI UCCIIENOBAHUI

5.3

IIpumepsl HeNpepeIBHBIX CIydaWHBIX BelaWMYMH. [loHATHE O IUIOTHOCTH
pacnpezeneHus. 3aja4y, IpUBOJAIINE K HOPMAIBHOMY pacipeneicHuto. [lonsarue

0 HOPMAJILHOM PacIpeIe/ICHUN




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

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
NPOBEPSIEMOro | OCHOBHOM 00pa30BaTe/JIbHOM MPOrPpaMMBbI CPeJHEro o01ero
TpedoBaHMSI oOpa3oBaHus

Brnanenue MerogamMu J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyIMpOBaTh W ONEPUPOBATH HOHATHAMM: OIpEIEICHHE,
aKCUOMa, TEeopeMa, CIEJCTBUE, CBOWCTBO, NPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKU; IPUMEHSTh UX; YMEHHE (OPMYIUPOBAThH
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEP)KICHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCHOJIb30BaTh METOJl MaTeMaTH4E€CKOW WHIYKIUH;
IIPOBOAMTD JOKA3aTeNbHbIE PACCYKICHUS IIPU PEIICHNUH 3a]a4, OLIEHUBATh
1 JIOTUYECKYI0 IPaBUWIBHOCTh  PACCYKIEHUI; YMEHUE OIEepUpOBaTh
HOHATUSAMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpallMy HaJ] MHOXECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIM ammapar s
OINKCAHMsI PEAIbHBIX IPOLIECCOB U SIBJICHUI M IPU PELISHUH 3a]a4, B TOM
qucie U3 APYruX y4yeOHBIX MPEIMETOB; YMEHUE ONIEpUPOBATh MOHITUAMU:
rpad, CBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh
Y ONMCBIBATh rpadbl pa3IuYHBIMU CIIOCOOAMM; UCIIOIB30BaTh rpadbl MpU
pelIeHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HAaTypalbHOE YHCIIO, IIEJI0E YHUCIIO,
CTEMeHb C LIeJIbIM MTOKa3aTeleM, KOPeHb HaTypadbHOU CTENEHH, CTENEHb C
panMoHAIBHBIM MOKA3aTeIeM, CTETICHb C JIEHUCTBUTEIILHBIM MTOKA3aTeNEeM,
nmorapudmM 4HClIa, CHHYC, KOCHHYC W TAaHT€HC MPOU3BOJILHOTO YHCIA,
OCTAaTOK MO MOJYJI0, PAalMOHAJIBHOE YHCIO, MPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATYPaJIbHBIX, IIEJBIX, PAIMOHAIBHBIX, JICHCTBUTEIHHBIX
Yrcell; YMEHUE UCII0NIb30BaTh MPU3HAKH JEIUMOCTH, HAUMEHbBIIINN 001N
JIenuTelh W HauMeHblllee oOIllee KpaTHoe, anropuT™M EBknmpa mpu
pelIeHnH 3a7a4; 3HAKOMCTBO C Pa3NUYHBIMU MMO3UIIMOHHBIMUA CHCTEMaMHU
CUHCIICHUS; YMEHHE BBITIOJIHATDH BHIYMCICHUE 3HAYCHHH 1 IpeoOpa3oBaHuUs
BBIPOKEHHUI CO CTENeHsMH U Jorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHATIBHBIX  BBIPAKCHUH; YMECHHE  OIEPUPOBATH  IOHATHAMHU:
MOCJIEIOBATEILHOCTh, apu(MeTHYecKass TPOrpeccHsi, TeoMeTphuecKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIlas T€OMETpUYECcKash MPOTrpPEecCHs;
yMEHHE 3a7aBaTh MOCIEIOBATEIHHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYI; YMEHUE OTIEPUPOBATH MOHSATUSMU: KOMIUIEKCHOE
YHCIIO, COMPSOKEHHBIE KOMILJIEKCHBIE 4YHCNA, MOIAYIb U apryMeHT
KOMIUIEKCHOTO ~ 4Yucia, ¢opMa  3amucu  KOMIUIEKCHBIX — YHCEeN
(reomeTpudeckasi, TPUTOHOMETPHYECKAss M ailreOpanyeckas); yMeTh

IMPONU3BOJUTH apI/I(bMeTI/I‘ICCKI/Ie ,I[CﬁCTBHH C KOMINUICKCHBIMH 4YHCJIaMU,




MPUBOAUTH MIPUMEPHI UCTIOIB30BAHMS KOMILJIEKCHBIX YHCEIT;, OTIEPUPOBATh
NOHATUSIMHU:  MaTpuua 2x2 u  3X3, OonpeaeiuTeNb  MaTPHIbI,
Ir€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue OonepupoBaTh IOHATUSAMM: DPALMOHAIBHBIE, UPPALMOHAIbHBIC,
1oKa3aTebHbIC, CTENEHHBIC, JIorapu(MUUYECKUe, TPUTOHOMETPHUECKUE
YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMbI; YMEHHE OIIEPUPOBATh
HOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PAaBHOCHIBHOCTD
YPaBHEHHI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YpAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I1apaMeTpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IndHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MNOHATHSAMM: (QYHKUMS, YETHOCTh (YHKLUH,
NEPUOIMYHOCTh (DYHKIMH, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
byHKINH, SKCTpeMyM (QYHKIWHU, HAaHOOJNbIIee W HAaMMEHBIIee 3HAUCHHS
(GyHKINU HAa TPOMEKYTKE, HETIpEephIBHAS (PYHKIHUS, ACHMITOTHI Tpaduka
¢GbyHKLMYU, TIepBas U BTOpas NMPOU3BOAHASA (DYHKIIUMH, T€OMETPUUYECKUNA U
¢u3nyeckuil CMBICI IPOM3BOJIHOW, IepBOOOpa3Has, ONpeAeIEHHbIH
UHTErpajl; yMEHHE HAaXOJUTh AaCUMOTOTHI rpaduka (QyHKIUH; yMEHHUE
BBIUUCIIATh  MPOM3BOJAHBIE CYMMBI, [pPOU3BEJCHUSA, YAacCTHOTO U
KOMIO3UIMN (DYHKLIMNA, HAXOJUTh YPAaBHEHHME KacaTeNbHOM K rpauky
(GYHKIIMM; YMEHUE HaxXOIUTh IMPOU3BOAHBIE 3JEMEHTApPHBIX (DYHKIINIA;
YMEHHME HCII0JIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKLIHH,
HaXOJUTh HauOOJbIIME M HAaUMEHBbIIME 3HAYEHUS (DYHKLIUN; CTPOUTH
rpayKkd MHOTOYJIEHOB C HCIOJIb30BAHHMEM allapara MaTeMaTH4eCKOIro
aHaJIN3a; MNPUMEHATH TMPOU3BOAHYIO JUISI HAXOXKACHHUS HAWIy4dlIero
pelleHus] B NPUKIAAHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKHX U
¢bu3nUeckux 3agavax; HaXOAUTh IUIOMAIN U 00BEMBI (PUTYp C TOMOIIIBIO
MHTETpasla; MPUBOJUTH IPHUMEPHl MAaTEMaTHYECKOIO MOJEIUPOBAHUS C
OMOUIbIO AP PepeHInaNbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, 0OpaTHAs QyHKINSA,
KOMIO3ULUS (DYHKIUH, JuHEeHas ¢yHKUWs, KBaJpaTudHas (QyHKLUS,
paunoHanbHast (QyHKIUS, cTeneHHas (QYHKIUSA, TPUTOHOMETpUYECKHE
GbyHKIIMM, 00paTHbIE TPUTOHOMETPUYECKHE (QYHKIMM, MOKazaTeiabHas U
norapudmuueckas (QYHKIMH, yMEHHUE CTPOUTh TpadUKH H3YUYEHHBIX
GbyHKIMHE,  BBINOJMHATH  MHpeoOpa3zoBaHus  rpagukoB  GYHKIH,
MCIIOJIb30BaTh IpaUKU AJ U3yUYEHHs] IPOLECCOB M 3aBUCUMOCTEH, NP
pelIeHNH 33734 U3 JAPYruX Y4eOHBIX HPEIMETOBU 3ajad M3 peabHON
KU3HHM; BBIpaXaThb (OpMyJIaMHU 3aBHUCHUMOCTH MEXKIY BEINYMHAMU;
UCIMOJIb30BaTh CBOWCTBA M TpaduKu (YHKIUH AJs pelIieHus: ypaBHEHUH,
HEpaBEHCTB M 3ajJay C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHO>KECTBA PEILICHUH ypaBHEHUH, HEPABEHCTB U UX CHCTEM




YMeHue pemaTh TEKCTOBBIC 3a/laydl Pa3HBIX THIOB (B TOM 4HCIE Ha
MPOLIEHTHI, O U YacTH, HA JIB)KEHHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJa4u U3 00JacTH YNPaBJICHUS JUYHBIMH U CEMEHHBIMU
dbuHaHCaMM); COCTaBJIATH BBIPAXKEHHS, ypaBHEHUS, HEPABEHCTBA U HX
CHUCTEMBbI 110 YCIOBHUIO 3aJaud, HCCIENOBATh MOJyUYEHHOE pEeUICHHE U
OIICHUBATh MPABAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJCIUPOBATH
pealibHbIE CUTYyallMM Ha SI3bIKE MAaTEMaTHKU; COCTABJISTh BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBUIO 3aa4l, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEJINM C  MCIOJIb30BAaHUEM ammapara  aiareopsl,
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTatT

YMeHune onepupoBaTh MOHATHAMU: CpeJHEee apu(PMEeTHUYEeCKoe, MeIraHa,
HauOoJIbIlIee U HAUMEHbIIEEe 3HAUEHUs, pa3Max, AUCIIEPCHs], CTAHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; YMEHHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOopMalIKIo, IPEACTABICHHYIO B TaONIUIIAX, HA AUarpaMMax, rpadukax,
OTpaKaroIlyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SIBJICHHI; MIPEICTABIATh
uH(pOpMALIMI0O C TOMOILIBI0 Ta0NMIl U JUarpamMM; HUCCIEIOBaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TrpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; I'pauUECKH HCCIET0BaTh COBMECTHbIE
HaOJII0JIEHUS C IOMOILBIO AMarpaMM pacceuBaHMsI U IMHEWHOMN perpeccuu

YMeHue onepupoBaTh IOHATHSAMU: CIy4YalHBIA OIBIT M CIIydalHOE
COOBITHE, BEPOATHOCTh CIYyYalHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTb C HCHOJIb30BaHUEM TpapUUEeCKUX METOAOB; MPUMEHSIThH
(GopMyIbl CIOXKEHUS U YMHOXXEHUS BEpOATHOCTEH, (opMyy MOJHOU
BepoATHOCTH, popmyny bepHynnn, koMOuHaTOpHBIE PaKThl U (HOPMYJIBI;
OLICHMBAaTh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
NOHATUSIMM:  CllydaiiHas BEJIMYMHA, pacIpelieJieHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHJaHUE, IUCIEPCHUS W CTaHJApTHOE OTKJIOHEHUE
CllyualfHOM  BEJNMYMHBI, (YHKLUMU paclpeieieHus ¢ IJIOTHOCTH
PaBHOMEPHOI0, TOKA3aTEIbHOIO0 1 HOPMAJIBHOT'O PacpeeNIEHNI; yMEHNE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIpPECIICHUN Ul PEIICHU 3a/1ay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJI, METOJIbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; yMEHUE NPUBOJUTH TMPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE
ONEepUpPOBaTh MOHATUSMHU: COUYETAHUE, IEPECTAaHOBKA, YUCIIO COYETaHUMH,
YUCIO  NEepecTaHoBoK; OuwHOM  HplOTOHA; yMeHHEe  NPHUMEHSTh
KOMOMHATOpHBIE (DaKThl U PACCYKACHUS JUISl PELIeHUs 33/1a4; OLICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITUI; COCTABIATh BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

YMeHue omnepupoBaTh MOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Y4, BEJIMUMHA yIia, INIOCKUMA YTro, IBYIpaHHbIN
YToJ, TPEXTPAHHBIA YTOJl, CKPEILIMBAIOIIUECS MPSAMBIE, TApAILIEIbHOCTD U
MEPIEeHIUKYISAPHOCTh MPSIMBIX M IJIOCKOCTEH, Yrol MEXAYy HpPSIMBIMHU,
yroJl MEXAy MpsMOM M IUIOCKOCTBIO, YIOJ MEXIYy IUIOCKOCTSAMU,




pacCTodHuC OT TOYKHU OO IIJIOCKOCTHU, PACCTOAHUC MCKAY MPSAMBIMU,
pacCcToOdHNUE MEXKAY INIOCKOCTAMU, YMCHHE HCIIOJIB30BATh IIPU PCIICHHUN
3aaa4 U3y4YCHHBIC (baKTI)I U TCOPEMbI INIaHUMETPUH; YMCHUEC OLICHUBATH
pa3sMEPbL 00BEKTOB OKpyXaromero Mupa, CTPOUTh MAaTEMaTHYCCKHUC
MOACIN C IIOMOLIBIO T'€OMCTPHUYCCKHUX MOHATUH H BCJIIMYMH, pEIIaTbhb
CBA3aHHBIC C HUMU IMPAKTHUYICCKUC 3a1a4n
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VMeHHe ONepupoBaTh MOHITUAMHE: ILUIOMAAb (GUrYypbl, 00bEM (UTYPHI,
MHOTOTPAaHHHK, MPABHJIbHBIH MHOIOIPAHHUK, CEYCHHE MHOTOTPAHHHKA,
Ky0, mapajiefenunen, MNpu3Ma, nupamuna, (Gurypa U TOBEPXHOCTh
BpallleHUs, IWIMHIP, KOHYC, Iap, cdepa, Iiomans chepsl, MIOMaIh
MOBEPXHOCTH TMHUPAMUJIBI, TPHU3MBI, KOHyCa, MWIMHIApPA, 00BEM KyOa,
MNpAMOYTOJIBHOI'O IMapajiiejcurieaa, IMupaMu/bl, ITPU3MBbI, HUJIWHApPA,
KOHyCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CCUCHHs KOHYCAa M LMJIMHIPA,
napajuielibHble OCH WM OCHOBAaHHUIO, CCUCHHE Ilapa, IUIOCKOCTb,
Kacaromiascsi cdepbl, HWIMHAPA, KOHYCa; YMCHHE CTPOUTH CCUCHHE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTH
BPAIIICHUS, UX CEYCHUS, B TOM YKCJIE C MOMOIIBIO 3JCKTPOHHBIX CPE/CTB;
YMEHHME NPUMEHATH CBOMCTBA I€OMETPUUYECKUX (PUTYP, CAMOCTOSTENILHO
(bOopMyIMPOBATh ONPEACIICHUS N3Y4aeMbIX (DUTYP, BEIJIBUTATh TUIIOTE3BI O
CBOWCTBAaX M TMpH3HAKaX TIE€OMETPUYECKUX (UTYyp, OOOCHOBHIBATHHIIN
ONpoBepraTh HX; YMEHHE TPOBOJHWTH KiaccHUKAUio QuUryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOIHATE HEOOXOIUMBIE JIOTIOJHUTEIILHBIC
MOCTPOCHHSI
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YMeHue onepupoBaTh TOHSATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA MEPEHOC, CHMMETPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MOM00US, TNOJOOHBIE (UIYpbI; YyMEHHE
pacrio3HaBaTh paBHbIE M MOAOOHBIE (QUIypBl, B TOM 4YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPU
peLIeHUH 3aJlad; HAaXOAWTh I'€OMETPHUYECKHE BEJIMYMHBI (UIMHA, Yroll,
I0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 JPYTrUX Y4eOHBIX MPEAMETOB U
U3 pearbHOW JKU3HU; YMEHHUE BBIYUCISATH T'€OMETPHYECKHE BEITHYHHBI
(umHA, yroiy, IUIOmanb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIHONB3YS
U3ydeHHbIe (POPMYIBI U METOMBI, B TOM YHCIIE: TUIOMAJb TMOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCa, IWIMHJIpa, IUIomaas chepbl; 00béM Kyoa,
OPSMOYTOJIBHOTO Tapajulesienunesia, MUPaMUIbl, MPU3MBbI, LUIHHIPA,
KOHYCa, I1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (HUTYP
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YMmenune OIICPpHUPOBATH IMOHATHAMU: MPAMOYTOJIbHAA CUCTEMaAa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CymMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIApHOC TMPOU3ZBCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJb30BATb BeKTopHBII‘;I n KOOpI[I/IHaTHHﬁ METO
AJI pCHICHUSA TCOMETPUUCCKUX 3a/1ad U 3a1a1 APYyTrux y‘Ie6HBIX npeamMcTOB
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YMeHnue BIOUpaTh NOIXOASIINA METOT 11l PEIICHUS 3a]]a41; TOHNMaHHE
3HAYUMOCTH MaTEMAaTHKUd B H3YYCHHUU MPHUPOAHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHI; yMEHHE pacro3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKHU B UICKYCCTBE, YMEHUE TPUBOIUTH IPUMEPbl MATEMAaTUUECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

[IpoBepsieMblii 3JIeMEHT COePKAHUS

Kox
1 Hucna 1 BBIYUCICHUS
1.1 | HarypaubHsle u nensle yucina. [Ipu3Haky 1eIMMOCTH LETbIX YHCET
12 Panmonanbhple  uyucia. OOBIKHOBEHHbIE M JIECATHYHBIE JpOOU, IPOLEHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernieckuii KOpeHb HaTypaibHOH crerneHH. [leiicTBus ¢ apudMeTHUECCKUMH
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ uensiM nokaszareneM. CreneHs ¢ palMoHaIbHBIM MoKa3aTeneM. CBoiicTBa
' CTeNeHH
15 CuHyc, KOCMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 | Jlorapudm ymucna. JlecaTuynbie U HaTypaIbHbIC JOTapu(MbI
JlelicTBUTENbHBIE Ycha. ApudMeTHIecKue onepamun ¢ JeCTBUTEIIbHBIMU YUCIIAMH.
1.7 | TlpuOnmxEHHBIC BBIYUCICHUS, IPAaBUIIa OKPYTIICHUS, TPUKHJIKA M OIICHKA Pe3yibTaTa
BBIYMCIICHU I
1.8 | IIpeobpazoBaHue BbIpaKeHUI
1.9 | KomruiekcHble yncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 | Lensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2 | HppaunoHajabHBIE YpaBHEHHUS
2.3 | TpuroHomerpuveckue ypaBHEHUS
2.4 | Tloka3arenbHble U JlorapuMuyeckue ypaBHEHUs
2.5 | Lensie u qpoOHO-paMOHATFHBIC HEPABEHCTBA
2.6 | VppauuoHanbHbIe HEPABEHCTBA
2.7 | Iloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8 | TpuroHomerpuveckrne HepaBeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 | Matpuna cucTeMbl THHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPUIIBI
3 OyHKIMH U TpaduKh
31 OyHkuMs, crnocodbl 3amaHus ¢yHkuu. ['padux ¢yHknuu. B3aumHo obOpaTHbIE
' dbyakunn. YetHbie n Heu€THbie PyHkIuu. [leprnonnueckne GyHkimm
3.9 OO6nacTh ompeneneHus W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu QyHkuumm.

[IpoMexyTku  3HaKOMOCTOSHCTBA.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.




MakcumymMbl ¥ MUHUMYMBl ¢GyHKuud. HawmbGonblnee ¥ HauMeHbIee 3HAYCHHE
(GYHKLINU HAa IPOMEXYTKE

Crenennas QyHKIHSI C HATypaJbHBIM U LENbIM TOKa3areneM. E€ cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 | Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 | IlokazarenpHas u orapupmudeckas GyHKIIMH, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcumMnToTel TpadukoB (yHknuit. CoiicTBa  (QyHKIHIA,
' HETIPEPBHIBHBIX HA OTPE3KE
3.7 | IlocnenoBarenbHOCTH, COCOOBI 3aaHMsI TOCIIEI0BATEIbHOCTEN
3.8 | Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 | TIlpousBoanas pynkuuu. [Ipon3BoaHbIe 3IeMEeHTapHBIX (HYHKIUI
[IpumeHeHre TPOM3BOTHONW K HCCICIOBaHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 | okctpemymbl. Haxoxknenue HamOONbIIErO0 W HAUMEHbBIIEro 3HaueHus (yHKUUU Ha
OTpe3Ke
4.3 | IlepBooOpaznas. UnTerpan
5 MHosxecTBa U JIOTUKA
5.1 | MHoxecTBO, onepanuy Haj MHOKecTBaMHU. Jluarpammel Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 | OmmcaTtenpHas cTaTHCTUKA
6.2 | BeposTHOCTB
6.3 | Kombunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IUIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKHA
7.4 | Tena u NOBEPXHOCTH BpAILlEHUS
7.5 | KoopnuHaTel U BEKTOPbI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






