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INOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma yueOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKA» 0a30BOTO
ypoBHsI 7151 oOy4aroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPa3BUTHUsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyJarOIIUXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCT M CTaTUCTHKa» 0a30BOTO YpPOBHSI SIBISECTCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJsbl. Kypc mpennazHaueH g (GOpMHpOBaHHUS y OOyYaroIIMXCs
CTaTUCTUYECKON KYyJbTYpbl W IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIyYallHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yyeHum Kypca oOOramaroTcsi MPEACTABICHUS YYalluxcs O
METOJAaxX UCCIEAOBAaHU U3MEHUMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEeMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HAIpaBJiIEHO HA 3aKPEIJIEHWE 3HAHWW, IOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX U B3AMMOCBA3AX MEXKAY HUMH HAa BAKHBIX [IPUMEPAX, CIOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0Aa30BOM YPOBHE BbIJCICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHS H
BEPOATHOCTHY, «CiTydaliHble BETMUUHBI ¥ 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOro W
OMHOMMAJIBHOTO pacpeAesIeHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMU —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMMU.

Copnepxxanue nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpacCHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CITy4yalHBIX BEJIMYMH, a TaKXkKe dTa JIMHUSA HeoOXoauma Kak 0asza Jis
U3Yy4YEeHUs 3aKOHA OOJBIINX YKcesl — PyHIaMEHTaIbHOrO 3aKOHA, IEUCTBYIOIIETO B
IpUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMaTHUecKyto Gopmanusanuio. CaMm 3aK0H



OONBIINX YHCEN MpeularaeTcss B O3HAKOMHUTEIBHOW (QOpME C MHUHUMAIBHBIM
UCIIOJIb30BaHUEM MAaTEMATUYECKOTO opMalin3Ma.

TeMbl, CBsA3aHHBIE C  HENPEPBIBHBIMU  CIIyYalHBIMM  BEIUYMHAMU,
AKIEHTUPYIOT BHMMAaHHE IIKOJBHUKOB HA ONHWCAHUM W H3YYECHHMM CIIyYalHbBIX
SIBIICHUI C MOMOIIBI0 HEMPEpPHIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
[I0KA3aTEIIbHOMY U HOPMAJIBHOMY pPaCIpEeNeICHUsAM, IIPU ITOM MPEAIOIaracTcs
O3HAKOMMTEJIbHOE U3yUYEHUE MaTepuaa 0e3 JoKa3aTelbCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenue kypca «BepoaTHOCTh U CTaTUCTHKa» HA 6A30BOM YPOBHE OTBOJUTCS
1 yac B HEZeNI0 B TEUEHHE KaXKI0I0 rojia 00y4eHus1, Bcero 68 yueOHbIX YacoB.



COAEPKXAHUE YYEBHOI O KYPCA
10 KJTACC

[IpencraBienne MOaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEEe 3HAYCHHUSA, pa3Max,
JUCTIIEPCHS M CTAHJIaPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OMBITHI) U Cy4alHbIe COOBITUS. DJIEMEHTApHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEepOSTHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM  COOBITUH B ONBITAX C  PaBHOBO3MOXXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu Haj COOBITUSIMU: TepecedeHue, O0bEeIMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
sKcriepuMenTa. @opmyiia MoaHoM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

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

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pacnpenenenusd. llpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUUYECKOE HU
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTE€MaTHYECKOE
OXUJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHEeHWe. Ilpumepsl npumMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHHs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW CiyyaliHOM BenWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTnuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO U OMHOMUATILHOTO Paclpe/IeIICHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIit METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydaHbIX BeauuyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonstue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YJaIOMIErocsl Kak aKTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYyHKUMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCTIPUUMYHNBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dDusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3UYECKOTO COBEPIIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYypbl, TMOHWMAHHEM BIIHSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B
00JIaCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYIKOB M OIICHKH MX BO3MOXKHBIX
MOCIICICTBUI JIJIL OKPY’KAIOIIEH CPEBI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKW Kak c]epbl 4eToBEUECKOM MJesATeNbHOCTU, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeaMera
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvle  nosnasamenvmuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
ucce008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue aAefcTBu:

e BBIABISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICTICHUs]  TOHSATUN; YCTAHABJIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymIHpoBaTh W  MPeoOpPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTb KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pelieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISTH AePUIUTHI HHOOPMAIIUH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B pa3MYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMuUGHble  Oelicmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (GOPMYIIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMHU
U [EJISIMH OOIIEHUST;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh HNOSICHEHUSA II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YJIbTaT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pElIeHNs; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jMyle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYTICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MMOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U UHMBUIYaJIbHOU
paboThl NpH pelieHUH Yy4eOHBIX 3a]ay; MPUHUMATH I€Jb COBMECTHOMU
JEATeIbHOCTH, IUIAHUPOBATh  OPTraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCS, OOCYXKJaTh IMpoOIecC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ MITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPJAMHUPOBATH CBOM JEUCTBUS C IPYTHUMU YJIE€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

3) Vnueepcanvrule pecynamuenuie oelicmaus, obecneyusairom gopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW HUH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedeKkcun KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3yibTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

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

OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa IEIM U YCIOBHUSAM, OOBACHITH
MPUYXHBI JIOCTHXKEHUSI WM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



10 KJTACC

UuraTh ¥ 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 OIIBbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIy4ailHBIMHU COOBITHSIMH,
HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUCHHBIX CIIyYalHBIX
HKCIIEPUMEHTAX.

Haxoauts u hopmMyIupoBaTh COOBITHS: TIEpECEUCHUE U 00bEIMHEHUE JaHHBIX
COOBITUH, COOBITHE, NPOTHBOIIOJIOXKHOE JAaHHOMY COOBITHIO; TIOJIB30BAThHCS
auarpammamu Jitiepa u GopMyIsioi CI0KEHUs BEPOSITHOCTEH NP pELIeHUH 3a1a4.

OmneprpoBaTh MOHATUSIMU: YCIOBHAsi BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPABUJIA YMHOXXEHHS, C MOMOIIBIO J€peBa
CJIy4ailHOTO OIbITA.

[TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATUSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEPHUH
HE3aBUCUMBIX MCHBITAHUN 10 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCTIBITaHUN bepryum.

OnepupoBaTh  NOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacIpeiesieHus.

11 KIIACC

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

OnepupoBaTh MOHATUEM MATEMATUUECKOTO OKUAAHUS, IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MaTeMaTUYECKOE 0KUJAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIpeICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

HpeIlCTaBJIeHI/Ie JaHHBIX M OIIMCaTCIbHaA
CTaTUCTHKA

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchl

Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
OIIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU HCXOIAMHU

Omnepanuu HajJ COOBITUSAMMU, CII0XKEHUE
BEPOSATHOCTEM

VYcnoBHas BEpOSTHOCTD, 1EPEBO
CJlyyaifHOTO OIbITa, PopMyIia MOTHON
BEPOSITHOCTH U HE3aBHCUMOCTb COOBITHIA

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIEI0BATENbHBIX UCIIBITAHUI

0 N N

CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs

O00011eHUE U CUCTEMATU3ALNS 3HAHUM

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

b N W

34




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
No 11/ HaumeHnoBaHue pa3aesioB U TeM Korrpomsusre  Mpaxrmseckie (uudpossbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
| MareMaTnueckoe 0KMIaHHUE CIy4aliHON 4
BEJIMYHHBI
) Z[I/Icneupcnfl Y CTaHJIaPTHOE OTKJIOHEHHE 4 |
CIIy4aiiHOM BEJINYMHBI
3 3aKoH OOJNBIINX YHCET 3 1
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI )
(pactipenenenusi)
5 HopmainbHoe pacnipenenenus 2 1
6 [ToBTOpeHwue, 06061116H1ile " 19 )
CUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
OnepupoBaTh MOHATHAMHU: CpefHee apudMeTHYecKoe, MeauaHa,
6.2 HauOoJplllee, HaMMEHbIIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIyYalHBIA OKCIEPUMEHT (OMBIT) H
ClIy4aifHOe COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBINH HCXON)
6.3 CIIy4alHOrO  OIbITa; HAaxOJIUThb BEPOSTHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CITyYalHBIMHM COOBITUSMHU, HAXOIUTh U CPABHUBAThH
BEPOATHOCTH COOBITHI B U3yUEHHBIX CIy4alHBIX SKCIIEPUMEHTaX
Haxomuts u GopMyaupoBaTh COOBITHS: NEpeceYeHUEe U O0ObEIUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamMu Oinepa #  (OpMYJION  CIOXKEHHS
BEPOSTHOCTEN MPU pPELIeHUH 33134
OnepupoBaTh MOHATUSAMH: YCIOBHAas BEpOSATHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTU C MOMOIIBIO IPaBUla YMHOKEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TprMeHATH KOMOMHATOPHOE NMPABUJIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh TOHATUSMH: HWCIBITAHHE, HE3aBUCUMBIC HCITBITAHUS,
6.7 cepusl CIBITAaHUM, yCIIeX U HeyJauya; HaXOAUTh BEPOSTHOCTH COOBITHIA
' B CEpUM HE3aBHCHMBIX HCIBITAHUN /0 TEpPBOro Yycrexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHU# bepHymm
6.8 OnepupoBaTh MOHATUSAMH: CIydaiiHash BeJIMYMHA, paclpesieleHue

11 KJIACC

BEPOSATHOCTEH, IMarpaMma pacipeaeneHus




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM

NpoBepPsIEeMoOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
- CpaBHMBaTh BEPOATHOCTH 3HAYCHUH CIy4yalHOW BEJIMYUHBI TIO
' pacupeeNeHUIO WK € MTOMOILBIO AuarpaMm
OnepupoBaTh IMOHATHEM MAaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
- IpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXXHUIaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOJWUTh MaTEMaTUYECKOE OXKUJAHUE I10
JTAHHOMY paclpeeIeHUI0
5.3 Nmets npeacraBieHue o 3aK0HE OOJBIITUX YHCET
54 Hmets npeacraBiaeHue 0 HOPMAJIBHOM PacIpeeICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
6 Teopust BEpOATHOCTEMN U CTATUCTUKA
[IpencraBienne JaHHBIX C [OMOIIbI0 Tabmun u  auarpamMm. Cpenanee
6.1 apudMeThyecKoe, MearaHa, HauOOJbIIEE W HAUMEHBbIIEE 3HAYCHUs, pa3Max,
JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) M Cly4ailHble COOBITHSA. DJeMEHTapHbIE
coObITHSI (MCXOJBI). BEposATHOCTh CIydalfHOTO COOBITHS. BIM30CTh YacCTOTHI H
6.2 BEPOATHOCTH COObITUIN. CiydaliHbIe OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITusiIMH. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMU
3JIEeMEHTaPHBIMU COOBITUSIMU
63 Onepanuu HaJg COOBITUAMH: IepecedyeHue, OObEeJUHEHUE, NPOTUBOIOIOXKHbIE
' coObITus. narpammsl Diinepa. opmyna ciaokeHus: BEposSATHOCTEN
64 VYcnoBHass BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4aiiHOTro
' skcniepuMenTa. dopmyia nosHoN BepossTHOCTH. HesaBucuMble cOOBITUS
6.5 Kom6unatopHoe mnpasuno ymHoxeHus. IlepecranoBku u Qaxrtopuan. Ywucno
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HerotoHa
bunapHblii ciyyaiiHblii ONBIT (MCHBITAaHME), yclex W Heynada. HesaBucumble
6.6 ucneiTanus. Cepus HE3aBHUCUMBIX HUCHBITaHUM 10 mnepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCIBITaHU bepHymm
Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEH. Huarpamma
6.7 pactpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHUCJIE TE€OMETPUYECKOEe U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
5 Teopus BepossTHOCTEN U CTaTUCTHKA




5.1

5.2

UucrioBble XapaKTEPUCTUKU CIYYalHBIX BEIUYHH: MAaTEMaTHUYECKOE OXKHUIAHUE,
JUCTIepCcus U CTaHAapTHOE OTKIIOHeHHe. [IpuMepsl mpUMeHeHUs: MaTeMaTHYeCKOro
O0KHMJIaHMsI, B TOM YHKCJIE B 3aJadax M3 MOBCEJHEBHOM >KM3HU. MaTtemaTuueckoe
OKHMJIaHWE OMHAPHOW CIIy9alHOW BEIMYHHBI. MaTeMaTH4YeCKOE OKHIAHHE CYMMBI
CIy4alHBIX BETMYMH. MaTeMaTuueckoe 0>KHIaHUEe U AUCTIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH

3aKoH OOJBIIMX YKCEN U €ro poiib B HaykKe, mpupojie u obiiectse. BoiOopouHbIit

METOJI UCCIIENOBAHUI

5.3

IIpuMepsl HENpepbIBHBIX — CIy4alHbIX Benu4yuH. lloHsATHE O IUIOTHOCTH
pacnpezenenus. 3aga4y, IpUBOJAIINE K HOPMAIIBHOMY pactpeneicHuto. [lonsarue

0 HOPMAJILHOM PaCIpeIe/ICHUN




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenue meromaMum [10Ka3aTeNbCTB, AJITOPUTMaMH peLICHMs 3ajad;
yMeHue (GOopMyJIMpOBAaTh U OIEPUPOBATh IMOHATHSMHU: OINpE/EICHNUE,
aKCUOMa, TEeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, OKA3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHATh UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE M TNPOTHUBOIIOJIOKHOE YTBEP)KIACHHUE, NPUBOJIUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BaTh METOJ MaTeMAaTUYEeCKOH WHIYKIINU;
IIPOBOAMTH J0KA3aTeJbHbIE PACCYKIEHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCyXKICHHM; yMEHHE ONepupoBaTh
HOHATUSIMH: MHOXECTBO, ITOJIMHOKECTBO, ONEPALUU HaJ MHOXKECTBAMH;
YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar s
OINKCAHMs peaJIbHBIX MPOLIECCOB U SBJICHUN U IPU PELICHUH 33]a4, B TOM
qucie U3 APYruX y4eOHBIX NPEIMETOB; YMEHHUE ONepUPOBATh HOHATUSIMHU:
rpad, cBsI3HBIN rpad), 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHUE 331aBaTh
Y ONMCHIBATh Ipadbl pa3IMdHbIMU CIOCOOAMHU; UCIIOIB30BaTh Ipadbl IpH
pelIeHnu 3a1a4

YMeHue onepupoBaTh MOHSATHSMM: HaTypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIeM, KOPEHb HaTypaJlbHOM CTENIEHH, CTETIEHD C
paloHaIbHBIM MOKAa3aTeNIeM, CTENEHb C JIEHCTBUTENbHBIM IOKA3aTelNeM,
jgorapudm uuciaa, CUHYC, KOCUHYC M TAaHIEHC IPOU3BOJBHOIO 4MCIIA,
OCTaTOK MO MOJYJII0, PallMOHaJIbHOE YHUCIO, HUPPaLMOHAIBHOE YHCIIO,
MHOXECTBAa HATYypPaJIbHBIX, LENBIX, PAIMOHAIBHBIX, ICHCTBUTEIBHBIX
YHCeT; YMEHHE HCII0JIb30BaTh MPU3HAKU I€TMMOCTH, HAUMEHBIINHA 0Ot
JenuTeNs U HauMeHbllee oOliee KpaTtHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3UIIMOHHBIMH CHCTEMaMHU
CUMCJICHHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHHH U
npeoOpa3oBaHUsl  BBIpQXEHHH €O CTeNeHsAMH W  Jorapudmamuy,
npeoOpa3oBaHus  JpOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
OMEepUpOBaTh  MOHATHSAMM:  IOCIEIOBAaTeNIbHOCTh, apU(pMeTHUecKas
Iporpeccusi, reoMeTpuyueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3ajaBaTh IOCIIE0BATEIbHOCTH, B
TOM 4YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMyI; yMEHHE ONepupoBaTh
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPsHKEHHbIE KOMIUICKCHBIE 4YHCIa,
MOJyJb U apTyMEHT KOMIUIEKCHOTO 4Hcia, GopMa 3alUCH KOMILJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYEecKas U anredpandeckas); yMeTb
IPOU3BOUTh apupMETHUYECKHE JEHCTBUA C KOMIUIEKCHBIMU YHCIaMH;




MPUBOAUTH IPUMEPHI UCIIOIB30BAHUS KOMIIJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSIMU:  MaTpua 2X2 u  3x%3, onpeneiauTeab  MaTpHLbL,
reOMETPUYECKUN CMBICI ONPeeTUTEeNs

YMeHue onepupoBaTh NOHATHSAMU: PalUOHAIbHBIC, HUPPALUOHAIBHEIE,
noKa3aTebHbIC, CTETEHHBIC, JOrapu(pMUUYECKUE, TPUTOHOMETPHUYECKHUE
YpPaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl; YMEHUE OIEPUPOBATH
HNOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPaBHEHMM M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHE pEIlaTbh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIATh
YpPAaBHEHUs, HEPABEHCTBA W CHUCTEMBl C IapaMeTpoM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (DYHKUUSA, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb
GyHKIMH, SKCTpEeMyM (PYHKIIMU, HAHOOJbIIEe U HAaUMEHbIIEee 3HAYCHUS
(GyHKIMU HAa TPOMEXKYTKE, HepepbIiBHAS (DYHKIUS, aCHMIITOTHI rpaduka
¢byHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIHMH, TEOMETPUUCCKUN U
¢u3nvecKuii CMBICIT TPOW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
UHTETpall; YyMEHHUE HAaXOJUTh AaCUMNOTOTHI Trpaduka (yHKIMH; yMEHUE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBbI, IPOU3BEIEHHUSA, YaCTHOTO W
KOMIIO3UIIUM (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKLIMU; YMEHHE HaxOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIMMH;
yYMEHHUE HCIIONb30BaTh MPOM3BOJHYIO MJIsi MCCIENOBaHUS (YHKUUH,
HaXOJUTh HaumOOJbIIME W HAUMEHbIIME 3HAYCHUsI (DYHKIUH; CTPOUTH
rpayku MHOTOUYIEHOB C MCHOJIb30BAaHUEM ammapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHATH MPOMU3BOJHYIO Ul HAaXOXKJIEHUS HaWIydIlero
pellieHuss B NPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMMUYECKUX H
¢du3nyeckux 3agavax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYp C TIOMOLIBIO
MHTETpasia; MPUBOJUTH MPUMEPBl MAaTEMATHUECKOTO MOJEIMPOBAHUS C
NOMOILBIO AU(PepeHInanbHbIX YpaBHEHU N

YMeHue onepupoBaTh NOHATHAMU: TpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMSA (PYHKUMN, JTuHEHHas (QyHKUMs, KBajgpaTudyHas (QyHKUUA,
paunoHanbHas (YHKIMS, CTerneHHas (QyHKIUSA, TPUTOHOMETPUUYECKHE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETPHUECKUE (YHKIUH, MOKa3aTeabHas U
jgorapupmuueckasi (QYHKIUH; YMEHHE CTPOUTh TpaduKd HU3y4EHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  (QyHKIMIA,
MCIOJIb30BaTh IpaUKy A U3Y4YEHUs MPOIIECCOB U 3aBUCUMOCTEH, MpU
pelieHnn 3a7ad U3 JIPYruxX y4eOHBIX MpPEeIMETOBHU 3a/ay U3 pealibHOM
KW3HH, BBIpAXKaTh (OPMYIIaMU 3aBUCUMOCTH MEXIY BEIHYNHAMU;
HCIIOJIb30BaTh CBOICTBAa M rpaduku pyHKUMN Ui pelIeHUs YpaBHEHUH,
HEpaBEHCTB M 33Jay C MapaMeTpamMu; H300pakaThb Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHU, HEPABEHCTB M UX CHCTEM




YMeHue pemarbh TEKCTOBBIE 33/la4d pa3HBIX THUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33/1a4u U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTAaBJIATH BBIPAXKEHHs, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI 10 YCJIOBHMIO 337auM, HMCCIIEIOBAaTh IOJYyYEHHOE PpELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PpE3yAbTATOB; YMEHHE MOJEIHPOBATH
peasibHblE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pE3ynbTaT

YMeHue onepupoBarh MOHATUAMU: CpeaHee apuMeTHuecKkoe, MeIuaHa,
HauOoJIbIlIEe U HaUMEHBIIIEEe 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, UHTEPIPETUPOBATD
uH(pOpMalLKIO, IPEACTABICHHYIO B TaOIUIaX, Ha Juarpammax, rpagukax,
OTPa’KaloIIy0 CBOIMCTBA peaJIbHBIX MPOLECCOB U SIBICHUI; IPEACTaBIATh
uHpOpMALMI0 C TOMOLIbI0 TalIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIE€ C NPUMEHEHHEM TIpapuuecKux
METO/0B U 3JEKTPOHHBIX CPEJICTB; IpaUUECK UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO IarpaMM pacceuBaHMs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh IMOHATHSAMH: CIIY4alHBIM ONBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C MHCIIOJIb30BAaHUEM TIpaUYEeCKUX METOJOB; IPUMEHSThH
(bOopMyNbI CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (opMyily MOJHOU
BEPOSTHOCTH, Gpopmyny bepHymnnu, komOuHaTOpHbIE (HAKTHl U HOPMYJIBI;
OLICHMBAaTh BEPOSATHOCTH pEAlbHBIX COOBITUH; YMEHHE OIEepUpOBATH
MNOHATUSIMM:  CllydaiiHas BEJIWYMHA, paclpeesieHue BepOATHOCTEM,
MaTeMaTHUYeCcKoe OXKHJaHue, IUCHEePCUss M CTaHAAPTHOE OTKIOHEHHE
CIy4ailHOM BeNIMYMHBL, (QYHKIUU paCIpeieNeHUus] M  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIbHOIO M HOPMAaJIbHOTO PACIIPENEICHNN; YMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUEHHBIX PACIPEACICHUN IS PEIIEHUS 3aay;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIIMX YHMCEN, METO/bl BBIOOPOUYHBIX
UCCIIEIOBAHNM; YMEHHE TPUBOAUTH IPUMEPHl MPOSIBICHUS 3aKOHA
OONBIIMX YHUCE] B HPUPOJIHBIX M OOIECTBEHHBIX SBJICHMSX; yYMEHHE
ONEepUpPOBATH MOHATUSMU: COUYETAHUE, NIEPECTAHOBKA, YUCIO COYETaHUM,
YUCIIO  NEpecTaHoBOK; OuHOM  HploTOHa; yMeHHE  NPUMEHSTH
KOMOHMHATOpHbIE (DAKTBI U PACCYKIEHUS ISl PEIIeHUs 3ajjay; OLIEHUBATh
BEPOSTHOCTH PEATbHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

VYMmenue OIICpHUPOBATH IIOHATUSIMU . TOYKa, mnpsamas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIa, INIOCKUI YroJl, IBYTrpaHHbIN
YTOJI, TPEXTPAHHBIN YT0JI, CKPEIIMBAIOIIUECS MPAMbBIE, TapaIIbHOCTh U
MEPIECHAUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IPSIMBIMU,
Yrojl MEXAYy HOpsAMOA M IUIOCKOCTBIO, YroJd MEXKAY IUIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PACCTOAHHUC MCKIAY HIpPsSAMbIMHU,
pacCcToOAHNUE MEXKAY IINIOCKOCTAMHU, YMCHHUE HCIIOJIB30BAaTh IIPpHU PEIICHUU
3aaa4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH,; YMCHUEC OLICHUBATH
pa3sMeEpPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTh MAaTEMATUYCCKHE
MOACIM C IIOMOLIBIO T'€COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUTYpbI, 00BEM (UTYPHL,
MHOT'OIPAaHHUK, MPABWIbHBIM MHOTOIPDAaHHHMK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mMapajienenumnes), npusMa, nupamuaa, ¢Gurypa U IMOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomans cdepsl, MIOLAAb
MOBEPXHOCTU MHUPAMUMbI, NMPHU3MBI, KOHYycCa, LUJIMHApA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHyca, 11apa, pa3BépTKa NOBEPXHOCTH, CEYEHUs KOHYCa U LWIMHJpA,
NapajuleJibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI M MMOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C TOMOIIBIO JJIEKTPOHHBIX CPE/ICTB;
YMEHHE NMPUMEHSATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
dbopMynupoBaTh ONpeAeTeHUsI H3y4aeMbIX (PUTYp, BBIABUTATh THIIOTE3HI O
CBOWCTBAaX M NPHU3HAKAX T'€OMETPHUYECKUX (Uryp, 0OOCHOBBIBATHUIIN
ONpoBepraTh HX; YMEHHE TPOBOAWTH KiIaccupuKanuio ¢uryp 1o
pa3IMyYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIE
MIOCTPOCHHUS
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YMeHue onepupoBaTh IOHATHUSAMHU: JABM)KEHHE B  IPOCTPAHCTBE,
NapajuleJbHbIM MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe 10M00UsA, TMOAOOHBIE (UIYpBI; YyMEHHE
pacrno3HaBaTh paBHblE M MOJO0OHBIE (QUIYpbl, B TOM YHUCJIE B IPUPOE,
HCKYCCTBE, apXUTEKTYypE; UCII0JIb30BaTh T€OMETPUUYECKUE OTHOLIEHUSI ITPU
peLIeHUH 3aJay4; HaXOAWUTh T'€OMETPUYECKHE BEIUYMHBI (AJIMHA, Yrodi,
II0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYrHX YUeOHBIX MPEAMETOB U
U3 peaJbHOW JKW3HM; YMEHHE BBIYHMCIATH I€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, MJOMIagb, OOBEM, IUIOIIAAb MOBEPXHOCTH), HCIOJbB3YS
M3Y4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCIE: IJIOLAAb MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IIMIMHIPA, MJI0manb cepsl; 00bEM Kyda,
MPsIMOYTOJIBHOTO Tapajuieenurnena, MUpaMuabl, MPU3MBbl, HWIMHIpA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAs CHCTeMa KOOPAMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIIO, pa3IOKEHHE BEKTOpa I0 0Oaswmcy,
CKaISIpHOE TIPOW3BEJICHWE, BEKTOPHOE IPOW3BEICHHUE, YTol MEXIY
BEKTOpaMH;, YMEHHUE HCIIOF30BaTh BEKTOPHBIH M KOOPIWHATHBIA METOJ
JUIS pellieHHsI TeOMETPUUYECKHX 3a]1a4 U 3a]1a4 IPYTUX y4eOHBIX IPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO TS PEIICHUS 3a/1a4H; TOHUMaHHE
3HAYUMOCTH MATEMATHKHd B HU3YUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHI; yMEHHME pAacllo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOIUTH PUMEPHI MATEMaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 Yucia 1 BEIUMCIIEHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCEeT

Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIC JpOOW, MPOICHTHI,

1.2 OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

13 Apudmerniyeckuii KOpeHb HaTypalbHOH creneHH. JleWcTBUS ¢ apupMETHUYECKHUMHU
' KOPHSIMH HATypaIbHOU CTCTICHH

14 Crenenb ¢ 1enbiM okaszaresieM. CTENeHb ¢ palMoOHaAIbHBIM MMoKa3aTeneM. CBoiCTBa
) CTEIIEHH

L5 CuHyC, KOCMHYC W TaHTCHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 = Jlorapudm uncna. JlecsiTHuHBIC M HATYpaJIbHBIE JTOTAPU(MBI

JleficTBUTEIBHBIC YnCcIa. ApU(DMETHIESCKUE OIIepaIlui C IeHCTBUTEIbHBIMU YUCIIAMHU.
1.7 [TpubnmxEHHbIC BBIYUCICHUS, IPABUJIA OKPYTJICHUS, TPUKHUIKA U OLICHKA pe3yJbTara
BBEIYMCIICHUN

1.8  IIpeoOpa3zoBaHue BeIpaKEeHUN

1.9 KomMmiuiekcubie yncia

2 YpaBHEHHUsI U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATIBHBIE YPABHEHUS

2.2 = HppauroHanbHbIE YpaBHEHUS

2.3 = TpuroHoMmerpuueckue ypaBHEHUS

2.4 Tloka3arenbHble U JlorapuMudyeckue ypaBHEHUs

2.5  llensie u qpoOHO-pallMOHATBHBIE HEPABEHCTBA

2.6 = HppauvoHanbHbIE HEPABEHCTBA

2.7 = Tloka3aTenbHbIC U Jorapu(hMHUUECKHE HEPABCHCTBA

2.8 = TpuroHoMeTrpuuecKue HEPABEHCTBA

2.9 = Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10  YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C IApaMETPAMU

2.11  Marpuna cuctemsl JUHENHBIX ypaBHEHUN. OnpeaennTens MaTPULbI

3 OyHKIUH U TpapuKH

31 Oyukuus, crnocodbl 3amaHus QyHkuuu. ['paduk ¢ynkuumu. BzaumHO 0OpaTHBIE
' ¢bynkuuu. YérHeie u Heu€THble QyHKIMU. [lepuoauueckue GyHKIUHN

ObnacTh ompeneneHus W MHOXECTBO 3HaueHud Qynkuuu. Hymu ¢yHxnum.

3.2
[IpoMexyTkl  3HAKOMOCTOSHCTBA.  [IpoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.




MakcumymMbl ¥ MUHHUMYMBl (QyHKuuu. HawmbGonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKLIHU HAa IPOMEXYTKE

Crenennast (yHKIMS ¢ HaTYpaJbHBIM U IIEJIBIM 1OKa3aTeneM. E€ cBoiicTBan rpaduxk.

33 N .
CBoiicTBa U rpaduk KOpHS n-0i CTENEHN
34  Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuyueckas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumnrotel TpadukoB Qynkmuit. CpoiicTBa  (QyHKIHUH,
' HEIPEPBIBHBIX HA OTPE3KE
3.7  llocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOILEHTOB
4 Havana maremaTnueckoro anaiamnsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE JIeMEHTAPHBIX (HYHKIUN
[IpumeneHne mTPOU3BOMHOM K HCCIENOBAaHUIO (YHKIUHA Ha MOHOTOHHOCTH U
4.2 = skctpemymbl. Haxoxknenue HanOONbIIEro U HAaMMEHBIIErO 3HA4YCHHS (YHKIMH Ha
OTpe3Ke
4.3  IlepBooOpa3Has. MHrterpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 = OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTtHOCTB
6.3  KombOunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IlpsAMBIE U IJIOCKOCTH B POCTPAHCTBE
7.3 ~ MHOrorpaHHUKH
7.4  Tena u mOBEpXHOCTH BpalLlEHUS
7.5 KoopanHats! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u apyrue, AKInoHepHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Matematuka. BepositHoCTh U cTatucTuka : 10—11-e kinaccsl : 6a30BbIi U
yrayOn€HHBIN YPOBHU :

M34 meToanueckoe nocodue asa yuutensi. — Mocksa : [IpocBenienue,

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

Marematuka. BepositHocTh u ctatuctuka : 10—11-e kaccel : 6a30BbId 1
yrayOnEHHBIN YPOBHU :

M34 meToaudeckoe mocodue st yuurenss. — Mo
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