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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mnporpamma yuyeOHOro kypca «BeposSTHOCT M CTaTHCTHKa»
6azoBoro ypoBHs mis oOyvarormuxcs 10 —11 ximaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETro
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHHIO, W TPATUIMA POCCUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBIAJCHUE KIFOYECBBIMU
KOMITETEHIIMSIMH, COCTABJISIFOIIMMHU OCHOBY IS CAMOPA3BUTHS W HENMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIBTYPHOTO, JUMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHUS THYHOCTUA OOYJAFOIIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYueOusbiit Kypc «BeposiTHOCTh M CTaTUCTHKA» 0a30BOTO YpPOBHS SIBIISETCS
NPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypOBHSA
ocHOBHOM mikonbl. Kypc mpenHasHaueH uisi (popMupoBaHUS y OO0y4arouIuxcs
CTaTUCTUYECKOM KyJIbTYpbl M IIOHMMAaHHUSA pPOJU TEOPUU BEPOSTHOCTEH Kak
MaTEMaTHYECKOT0 MHCTPYMEHTA JUIs U3yYEHUsl CIyYalHBIX COOBITHH, BEIMYUH U
npoueccoB. Ilpu u3yueHun Kypca 00OramaroTCs NpPEICTAaBICHUS YYaIIUXCS O
METOJaX UCCIEA0BAaHN U3MEHYMBOTO MUPA, Pa3BUBAETCS IIOHUMAHNE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTUYECKHUX METOJOB IO3HAHUSA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

Conep:xaHue Kypca HanpaBJI€HO HA 3aKpEIUICHUE 3HAHWM, MOJyYEHHBIX MPH
M3YYECHHH Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHUE IPEACTABICHUM O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKIy HUMHM Ha BAaXKHBIX IIPUMEpAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIErO0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMM ILEJISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbl Ha 0a30BOM YpPOBHE BbIJEIICHBI
CIIEyIOINEe OCHOBHBIE coJepKaTenbHble JuHUM: «CiydailHble COOBITHS U
BEPOATHOCTHY, «CirydaiiHble BETUYMHBI U 3aKOH OOJIBLINX YHCEID.

BaxxHyro dYacte Kypca 3aHMMAeT M3y4YEHHME TIE€OMETPUYECKOr0 U
OMHOMHAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHbIM U HOPMAJIBHBIM PACIPEIEICHUSMMU.

Copepxxanune smHMM «CioydaiiHble COOBITHSI W BEPOSITHOCTU»  CIIY>KHT
OCHOBOW 71 (pOpMUPOBaHMS TPEACTABICHUA O PACIPEACIICHUH BEPOATHOCTEH
MEXJly 3HAQUEHUSMHU CIIy4alHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXOoAuma Kak
0aza g HM3yYeHHs] 3aKOHa OOJIbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JCHCTBYIOIIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dbopmanuzanuio. CaM 3aKOH OOJIBIIUX YUCET MPEAJiaraeTcsi B 03HAKOMUTEIbHON
dbopme ¢ MUHMMAJIbHBIM UCIIOJIb30BAHUEM MAaTEMaTUYECKOro (popmanu3ma.

Tempbl, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIIyYaHBIMH  BEIMYMHAMH,
aKICHTUPYIOT BHHUMAHHUE IMKOJLHUKOB Ha ONMUCAHUU W W3YYCHUM CIIyYalHBIX
SIBJICHHA C TIOMOIIBbIO HEMPEPBIBHBIX (QYHKIMH. OCHOBHOC BHUMAHUE YyAEISCTCS
MOKA3aTeIbHOMY W HOPMAJILHOMY paCIpeAesICHUsIM, TPU 3TOM TIPEITOIaraeTcs
O03HAKOMUTEIFHOE HW3y4YeHHWEe wmaTepuaia 0e3 JO0Ka3aTeIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BeposTHOCTp W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAUTCSA | yac B HENENI0 B TEUEHHE KaXJOro rojga oOyueHus, Bcero 68
y4eOHBIX YacOB.



COJEPKXAHME YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne ngaHHBIX C TOMOINbIO Tabnum u jguarpamMm. Cpennee
apumMeTnyeckoe, MeAMaHa, HauOoONIbIIee M HaWMEHbIIEe 3HAYCHHUsS, pa3Max,
JUCTIIEPCHS U CTAHJIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CiyyaiiHble SKCIIEpPUMEHTHI (OIBITHI) U CIy4yaiiHble COOBITUS. DJIEeMEHTApHbIE
coObITus (Ucxoapl). BeposTHOCTh citywaiiHOro coObITHs. biau3octs 4dacToThl U
BEpOATHOCTH  coObITUM.  CiyuyaliHple  ONBITBI € PaBHOBO3MOXHBIMU
3JIEMEHTAapHbBIMU  COOBITUSMU.  BeposTHOCTHM  cOOBITMH B ONBITaX €
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu HajJ COOBITUSIMU: MIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIOKHbBIC
coObITus. J{narpammel Diinepa. @opMyiia C0KEHHS] BEPOATHOCTEH.

VYciioBHasg BEPOSTHOCTb. YMHOXXEHHUE BEPOATHOCTEH. JlepeBO Ciay4arlHOIo
skcnepuMenTta. ®opmyna nonHoi BeposiTHocTU. HezaBucumblie cOOBITHSL.

Kom6unatopnoe npaBuino ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuii. Tpeyronbuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHbIi cilydaiiHblid ONBIT (MCOBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnbiTanns. Cepuss HE3aBUCHMBIX HCNBITAaHMM 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHysun.

CnyuaitHas  BennuuHa. Pacnpenenenne  BeposATHocTe.  [[uarpamma
pactpenenenud. IIpumepsl paclpeneiacHuid, B TOM YHCIE, N€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

UucnoBple  XapakTEpUCTUKHA  CIYyYalHBIX  BEJIWYUH: MaTeMaTUYECKOE
O0XKUJAHHWE, NHWCIEPCHUsT W CTaHAApTHOE OTKIOHEeHue. Ilpumepsl npuMeHeHus
MAaTeMaTH4YECKOr0 OXXUIAHUs, B TOM YHUCIIE B 33Ja4ax U3 MOBCEIHEBHOW >KU3HM.
Maremarnueckoe okugaHue OMHAPHOM CilydallHOM BENMYMHBI. MaTreMaThudeckoe
0XXUJAHWE CYMMBbl CIy4YalHBIX BEJIUMYMH. MaTreMaTH4ecKoe OXHIAaHUE U
JUCIIEPCHS TEOMETPUUECKOr0 1 OMHOMUAIBLHOTO PACTIPEACICHHM.

3aKkoH OONBIIMX YHMCE U €ro poJib B HayKe, NPUPOJIe U OOIIECTBE.
Bri6opouHblii METOT MCCIEIOBAHMIA.

[Ipumepsl HENPEPBIBHBIX CIOy4YalHbIX BeaWdyuH. [loHsATHE O I1LIOTHOCTH
pacrpeneneHus. 3a1aud, OpUBOASAIIME K HOPMAIbHOMY pactipeneneHuto. [lonsarue
0 HOPMAJIBHOM PaCIIPEICIICHAH.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAaMMbl  Y4ECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINNA 00YUaAIOIIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
nporeayp TrpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aWMOJICICTBOBATh C COLMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, chepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHEHUEM JIOCTH)KCHUI HAyKH U JICITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHICCKUM acIieKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMCHHS TPUMEHATh MaTEeMaTHYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE IMHUTaHHE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTB); busnuecKoro
COBEpIIICHCTBOBAHUA, npu 3aHATHAX CTIOPTHUBHO-0370POBHUTEIHLHON
JEeSITeTbHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPILATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HCHHBIC ILJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3OBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEW >KWU3HH; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4y MaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKO0JOTHYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-OKOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATbHOU
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTallue Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HaHUM NJis pelleHUs 3a/iady B
00JIacTH  OKpY >Kalollell cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIIEHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OONIECTBEHHOM  MPAKTUKH, [OHUMAaHUEM
MaTeMaTU4eCKOW HayKuh Kak cdepbl uenoBeYeCKOW esTeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH U Pa3BUTHUS IMBWIM3ALNK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOCKTHYI0 M HCCIEAOBATENIbCKYIO JESITENIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUGHBIMU
oeucmsusiMuU, YHUBEPCAalIbHbIMU PecyIAMUSHbIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznagamenwvnvlie  Oeticmsus,  obecneduusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YYaOwWuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYxHCalowe2o0  Mupa,  NpUMeHeHue  102UYeCcKUux,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATH U XapaKTEPHU30BaATh CYIIECCTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOLICHUH MEXIYy TMOHATUIMH; (HOPMYITUPOBATH
OTIpENICNICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIIEHHS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTE W NPeoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTEpUM  JJIA  BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOUYCHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUU (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APryMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BbIOMpaTh cHoOcOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIeHUs, BbIOMpaTh Hauboiee MNOAXOMANIMI ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejLbCcKue 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEA0BATENHLCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUe, Mnpodiemy,
yCTaHaBNMBaTh HMCKOMOE€ M  JaHHoe, (OpMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIIECHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIJBHUIaTh
IPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmeii:

e BBIBIATH ACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX HJIsi OTBETa
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U POPM MIPEICTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WTIOCTPUPOBATh TpadUyuecKy;

e OLEHUBATH HaAEXKHOCTh uHbOopMaIuu 1o CaMOCTOATEILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKamueHwle Oelicmeus, 00Oecneuusam

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYATOUWUXCHL.

OOmenue:



BOCIIPUHUMATh ¥ (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U TIEJIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJTy pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJTYyUYCHHBIN pe3yJIbTaT;

B X0JIe 00CYKJeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIEMBI, peraeMon 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXJIEGHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHANiora, OOHAPYKHUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOPPEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTAaBIATh  pPe3yJbTaThl  PEIMICHHUS  3aJa4d,  OKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTAa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIUU U 0COOCHHOCTEH ayAUTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh W HWCHOJNb30BaTh  IMpPEUMMYIIeCTBA  KOMaHIHOM U
WHANBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATH 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPraHU3alUI0 COBMECTHOM
paloThl, pactpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT padboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLICHUBATh KauyeCTBO CBOET0O BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IIAH, AJITCOPUTM PEIICHUS 3a/1auu, BRIOUpATh CIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM [IO3HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUU M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Ipoiecca U
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEABUIECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTHh IPU PEIICHUU
3a7la4d, BHOCUTh KOPPEKTHUBBI B JIESATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSCHSTH
MPUYUHBI JTOCTUKEHHSI WIM HEIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KIIACC

Yurarh ¥ CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBaTh  TNOHATUSIMHU:  CpelHee  apudmeThyeckoe,  MeJUaHA,
HauOoJbIIIee, HAMMEHbIIIEE 3HaUCHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIYYalHBIM SKCHEPUMEHT (OMBIT) W CIIy4ailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIyYalHOTO OIIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIy4alfHBIMH COOBITHSIMHU,
HaxXOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B U3YUYEHHBIX CIyYalHBIX
HKCIIEPUMEHTAX.

Haxomute u QopMynupoBaTh COOBITHS: TIEpeceueHue Hu OOBbEAMHEHHE
JAQHHBIX  COOBITHM, COOBITHE, TIPOTHBOINOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAaThCSl AUarpaMmamMu Jijepa U GopMyJIoN CII0KEHHUS] BEPOSATHOCTEH MpHU
pelIeHnH 3a1a4.

OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMbBIE COOBITHS;
HaxXOJHUTh BEPOATHOCTH C MOMOILBIO MpPaBUIa YMHOXEHHUS, C MMOMOUIbIO JEpeBa
CIIy4ailiHOTO OMBITA.

[IpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUU 3a7a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIC HCHBITAHUS, CEpUA
UCIIBITAHUM, yCIEX M HeyJaua, HaXOJUTh BEPOATHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX HCTBITAHUN JI0 TIEPBOTO YCIeXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CepUM UCTIbITaHUN bepHyIum.

OnepupoBaTh  MOHATUSIMU:  CiIy4daiilHass  BEJIMYMHA,  paclpejesieHue
BEPOSTHOCTEH, THArPAMMA PACIPEACICHUS.

11 KVIACC

CpaBHMBaThb  BEpPOSITHOCTM  3HAYEHUM  CIy4YalHOW  BEJMYMHBI IO
pacrpeeseHU0 WIKN C MOMOILBIO JUarpamM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OKUIAHUS; TPUBOIUTH IPUMEDHI,
KaK MPHUMEHSETCI MATEMATHYECKOE OKHIAAHWUE CIYYaWHOW BEIWYUHBI HAXOIWTh
MAaTeMaTHYECKOE OKHUIAHUE 110 JTAaHHOMY PaCIpEICIICHUIO.

HMmeTh mipeicTaBIeHHE O 3aKOHE OOJIBIITNX YUCET.

HNMeTh npencTaBieHue 0 HOPMAJIbHOM PaCpPEICICHHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHMe pa3/ie/ioB U TeM
MpOrpamMMmsl

Hpe,Z[CTaBHeHI/Ie JAaHHBIX W OIIMCATCJIbHAA
CTaTUCTHUKA

Crny4daifHbIe OTIBITHI M CITy4aiiHbIE COOBITHS,
OTIBITHI C PABHOBO3MOYKHBIMU
AIIEMEHTAPHBIMU HCXO/IaMU

Onepanuu HaJ COOBITHUSMU, CIIOKESHUE
BEPOATHOCTEM

VYcnoBHas BEPOSATHOCTB, 1EPEBO
CIIy9aifHOTO OTIbITa, POpPMYITa IOTHOM
BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUI

DeMeHThl KOMOMHATOPUKU
Cepuu nocieoBaTeNbHBIX UCTIBITAHUI
CiyyaliHble BEJIMYMHBI M pACIpEICIICHUS

0O000111eHre U cCUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaundyecTBo 4acoB

Bcero

34

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo0.ru/e0b7b0f1

but6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bubnunoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bubmuorexa [JOK
https://m.edsoo.ru/e0b7b0f1

bubmuorexa [JOK
https://m.edsoo.ru/e0b7b0f1

bubnunoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bubnunoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6moreka [JOK
https://m.edsoo.ru/e0b7b0f1




11 KUIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

MaremaTtnueckoe 0KUAaHuE CIy4aiHON
BEJIMYUHBI

Jlucnepcusi M cTaHJapTHOE OTKIOHEHUE
CIIy4ailHON BETWYHHBI

3aK0H OOJIBIINX YHCET

HenpepbiBHBIE CiTydaiiHbIE BETUYUHBI
(pactipeneneHus)

HopmanbHoe pacnpenenenus

[ToBTOpeHnue, 0600mEeHNE U
crucTeMaTu3alus 3HaHUI

Bcero

KoanuyecTBo 4acoB

KoHTposabHbIe
padoThI

4

4

3

2

2

19 2

34 2

IIpakTnyeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [{OK
https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [JOK
https://m.edsoo.ru/5fbc5dcl

Bbu6mmorexa [JOK
https://m.edsoo.ru/5fbc5dcl

Bbu6mmorexa [JOK
https://m.edsoo.ru/5fbc5dcl

bubmuoreka [{OK
https://m.edsoo.ru/5fbc5dcl







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOI'PAMMBbI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero 001ero 06pa3oBaHusA

Teopust BEpOATHOCTEN U CTATUCTHUKA
UuTtath U CTPOUTH TAOIUIIBI U AUATPAMMBI

OHepI/IpOBaTB INOHATUAMMU: cpeaHee apI/I(l)MeTI/I‘{eCKOG, MCAHMaHa,
HaI/I60J'II>IH€€, HAaMMCHBIICC 3HAYCHUC, pasMax MacCHBa 4YHCIIOBBIX

JaHHBIX

OnepupoBaTh MOHATHSAMHU: CIy4YalHBIA OKCHEPUMEHT (OMBIT) U
CllydyailHOe COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIIEMEHTAPHBIA HMCXO.)
CIly4allHOTO  ONBITA;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMU CJ'Iy‘-IaI\/JIHI:IMI/I C06LITI/ISIMI/I, HaxXoduThb U CPaBHUBATH

BEPOSTHOCTH COOBITHI B U3yUEHHBIX CITy4YalHbIX IKCIIEPUMEHTaX

Haxomute u dopmynupoBaTh COOBITHS: TIEPECEUCHHE U OOBEIUHECHHE
JAHHBIX COOBITHIA, COOBITHE, MPOTHUBOIOJIOKHOE TAHHOMY COOBITHIO;
MOJIB30BaThCA  AUarpaMMamMu  OJisiepa ©u  GOPMYJIOH  CIOKEHUS

BEPOATHOCTEN NP PELICHUH 3a]1a4

OnepupoBaTb TOHATUSMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCUMbIE
COOBITHSI; HAXOJUTh BEPOATHOCTH C MOMOIIBIO MpaBHJa YMHOMKEHHS, C
IIOMOILBIO JA€peBa CIIy4aiiHOrO OIbITa

[TpuMeHsATH KOMOMHATOPHOE MPaBUJIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUs
UCIBITaHUH, yCIEX U HEyJlaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEPUU
HE3aBHCHMBIX MCIBITAHUM 10 MEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
coOBITUI B cepuu ucnbplTaHuil bepHymun

OnepupoBaTh TOHATUSAMHU: ClydyallHas BEJIWYMHA, paCIpEEICHUE

BEPOSITHOCTEH, MarpaMma pacrpeieieHus



Kox
NpoBepsieMoro
pe3yJbTarTa

5

5.1

5.2

53
54

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero 001ero 060pa3oBaHusA
Teopust BeposiTHOCTEH M CTATUCTHKA

CpaBHHMBaTh BEPOSITHOCTM 3HAYCHUH  CIy4YallHOW BEJIMYUHBI  TI0
pacIpeesICHUIO WK C MOMOIIBIO TUarpaMm

OHCpHpOBaTB MOHATHUEM MATCMATUUYCCKOTO OXKHJOaHWA, NPUBOIHUTH
OpUMEPBl  TOTO, KaK NPUMEHSETCS MaTeMaTH4eCKOe  OXHIaHHUE
CquaI)JIHOfI BCIWYHWHBI, HAXOAUTh MAaTCMAaTHYCCKOC OXHAAHHUE IIO
TaHHOMY pacTpeaeiICHHIO

HNmeTh mpeaACTaBJICHHUE O 3aKOHEC OOJIBIINX YHCEN

HmeTs npeacTaBieHre 0 HOPMaIbHOM pacipe/esieHun



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUSA

Kon
6 Teopust BepossTHOCTEN U CTaTUCTHKA
[IpencraBnenne JMaHHBIX C ToOMomplo Tabmun u  auarpamm.  CpenHee
6.1 apupMeTHyeCcKoe, MeauaHa, HauOoJplllee W HaMMEHbIIEe 3HAYEHUs, paszMmax,
JHCTIEPCHS ¥ CTAaHIAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CrnyualiHple JKCIEPUMEHTHI (OMBITHI) W CIydallHble COOBITHSA. JJIEMEHTapHBIC
coObITust (Mcxoabl). BeposATHOCTH ciiydailHOTO CcOOBITHA. BIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. Ciy4aliHbIe ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH
coObITHSAMHM.  BeposTHOCTM  COOBITMII B ONBITax €  PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU
63 Onepanuu HajJ COOBITUSIMM: IlepeceueHne, OOBeAMHEHHE, IPOTUBOIOJIOKHBIE
' coObITud. Jlnarpammsl Ditnepa. @opmyina ciokeHus: BEposTHOCTEN
64 YcnoBHas BEpPOSATHOCTb. YMHOKEHHE BEPOATHOCTEH. JlepeBO  CiaydalHOro
' skcnepumenTa. dopmyia nmosiHoM BeposTHOCTH. HezaBucumble coObITHS
65 KomOunatopHoe mnpaBwio ymHoxeHus. IlepectaHoBku u ¢akropuan. Ywucio
' coueranuii. Tpeyronpauk [lackans. @opmyna 6maoma Hetorona
bunapHblli cinyuyaliHpli ONBIT (MCHBITAaHUE), yclex M Heyjnada. HesaBucumble
6.6 ucnbiTanusl. Cepus HE3aBUCHUMBIX HCIBITaHWN 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHysum
6.7 Cnyualinas BenuuuHa. Pacnpenenenue BeposTHocTel. J[MarpaMma pacipeesieHusl.
' ITpumeps! pacnipeienieHni, B TOM YHCIIe TEOMETPUIECKOe U OMHOMMAIbHOE
11 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
5 Teopus BeposSTHOCTEN M CTaTUCTHKA
5.1 UucnoBble XapaKTEpPUCTUKH CIy4YalHBIX BEJIMYHMH: MAaTEMATHYECKOE OKHMJIAHHE,



5.2

53

JUCIIEPCUSl U CTaHJIapTHOE OTKJIOHEHHE. [IpuMepbl mpuMeHeHnss MaTeMaTUuYECKOTrO
OXUJaHMs, B TOM YMCJIE B 3aJadaxX M3 MOBCEJHEBHOW XM3HU. MaTemaTuueckoe
OXUJaHHe OWHAPHOMN CIlydallHON BENIWYUHBL. MaTeMaTH4ecKoe OXKHIAHUE CYMMBbI
CIly4aHbIX BEJIMYMH. MaTreMaTH4ecKoe 0KMJIaHUE U AUCIEPCUS] T€OMETPUUYECKOTO
1 OMHOMHUAIBHOTO pacmpeaeneHuit

3akoH OOJNBIIMX YHCENI U €r0 poJib B Hayke, mpupojae U odmiectBe. BrIOOpOUHBIH
METO/I UCCIIEIOBAHUI

IIpuMepsl  HeENpepbIBHBIX  CIy4alHbBIX BeIMYMH. [loHsATHE O IIJIOTHOCTH
pacrpezenenus. 3agaduu, NPUBOJAIIME K HOPMaJIbHOMY pactpeaesenuto. [lonstue o

HOPMAaJIbHOM paclpeacIeHuN



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHNS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHust

Bnagenne MeromaMM J0Ka3aTeNbCTB, AJITOPUTMaMHU PpEUICHMs 3a/4ady;
yMeHue (GopMyJIHpoBaTh M ONEPUPOBATH MOHIATUSIMH: OIpEAEICHUE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MPHU3HAK, JOKa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh MX; YMEHHE (OpMYJIHUpOBaThH
oOpaTHO€ U TPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPH U
KOHTPIPUMEPBI, HUCIOJIb30BaTh METOJ MaTEMaTUYECKOW HWHIYKLHUU;
MPOBOJIUTH JI0KA3aTEIbHbIE PACCYKIACHUS MPU PEUICHUU 3a/1ad, OLEHUBATH
JOTUYECKYI0  IIPABWIBHOCTb  PACCY)KIEHUH; YMEHUE  OIEpUpOBATH
MOHSTHSMM: MHOKECTBO, IIOJMHOKECTBO, OIEpalMy HaJ MHOKECTBAaMU;
YMEHHE UCIIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN ammapar 1Jis ONUCaHus
pEeaJIbHBIX MPOLIECCOB U SBJICHUN M NPU PELIECHUM 3a]ad, B TOM YHUCIE U3
OpYyTUX Y4eOHBIX TNPEAMETOB; yMEHHE OINEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Trpad, NepeBo, IUKI, Ipad Ha IUIOCKOCTH; yMEHHE 3a/laBaTh U
OMHUCHIBaTh Tpadbl Pa3sTUYHBIMU CIIOCOOAMU; HCIONB30BaTh Tpadbl Mpu
peuieHuu 3a1a4y

YMeHrne omnepupoBaTh IMOHATHAMHU: HATypallbHOE YHUCIIO, LEN0e YHCIIO,
CTETIeHb C IIeIBIM IOKa3aTeJeM, KOPEHb HAaTYpaJbHOW CTEICHH, CTEIEHb C
palMOHAIFHBIM TTOKA3aTeNIeM, CTENICHb C JICHCTBUTENBHBIM TOKa3aTesIeM,
jgorapupM 4YHUCIA, CHHYC, KOCHHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOIYJI0, palMOHAIBLHOE YHCIO, HWPPAIMOHAIBHOE YHCIIO,
MHOKCCTBa HATYpaJIbHbIX, ICJIbIX, pAllUOHAJIbHLIX, I[eﬁCTBHTeHLHBIX YUCCII,
YMCHUC HCIOJB30BATh MPU3HAKKU OCIIMMOCTH, HauMEHBIINN 06H_[PII>'I
JEeTUTeNh M HauMeHbIee o0Iee KpaTtHoe, airoputM EBkiampa npu
pelicHrUKU 3aaa4; 3HAKOMCTBO C PAa3JIMYHBIMU IMO3UIIMOHHBIMU CHUCTCMaMU
CUHUCIICHUA; YMCHUC BBIINIOJIHATHL BBIYHUCICHUC 3HAa4YCHUHU U Hp€O6p330BaHI/I$I
BBIPOKECHUI CO CTEMEHSAMU W JorapudMamu, mpeoOpa3oBaHUs IPOOHO-
palMOHANBHBIX ~ BBIPAKCHWH;  yMEHHE  ONEPHUPOBaTh  MOHITHIMU:
MOCJICIOBATEIbHOCTh, apU(METHUECKasi TMPOTPECCHs, TeOMETPUYCCKas
nporpeccusi, OECKOHEYHO yOBIBAaloIIasi TEeOMETpPHYECKas IMPOTPEeCcCus;
YMCHUC 3adaBaThb IMMOCJICAOBATCIBHOCTHU, B TOM YHCJIC C MIOMOMIbBIO
PEKYPpPEHTHBIX (HOpMYJI; YMEHUE ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE
qucljio, COHpSDKéHHBIe KOMIIVZIEKCHBIEC 4YHCJIa, MOAyJb W ApTyMCHT
KOMIUICKCHOTO ~ 4Ymcia,  ¢GopMa  3amuCH  KOMIUIGKCHBIX  YHCEl
(reoMeTpuyeckas, TpUTOHOMETpUUYECKass |  anreOpanyeckas), yMeThb
MPOU3BOJIUTH apU(PMETHUECKUE JCHCTBHS C KOMIUICKCHBIMH YHUCIIAMU;



IIPUBOJIUTH IPUMEPHI MCIOIb30BaHUS KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH
NOHATHAMM:  MaTpuma 2%X2  u  3%3,  onpenenurenb  MaTpULbL,
reOMETPUUYECKUN CMBICI ONPENETUTENS

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIE, WPPALMOHAIBHBIE,
NoKa3aTeabHbIe, CTENECHHbIe, JOorapupMUUECKue, TPUTOHOMETPUUECKUE
YPaBHEHMSI M1 HEPABEHCTBA, UX CUCTEMBI; YMEHNUE ONIEPUPOBATH IIOHATUSMU:
TOKIECTBO, TOXIECTBEHHOE INpeoOpa3oBaHHE, YpPaBHEHHE, HEPABEHCTBO,
CUCTEMAa ypaBHEHMH W HEPABEHCTB, pPaBHOCUJIBHOCTh YypaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHUE PEIllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PA3IM4YHBIX NPUEMOB; pelIaTb ypaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMETPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHUs MaTeMaTMYeCKUX 3aJad M 3ajad M3 pas3iIMyHbIX objacteit
HAyKH U peaJIbHOM JKU3HU

YMeHune omnepupoBaTh TOHATHSIMH: (QyHKIHS, YETHOCTH (YHKIIHH,
NEePUOANYHOCTh (YHKUUH, OTrPAHUYEHHOCTh (YHKIHUHU, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (YHKIMH, HauOoJblllee W HAaWMEHbIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HempepbhiBHas (DYHKIHMS, aCUMITOTHI rpaduka
GbyHKIIMY, TepBas U BTOpas NMPOU3BOAHAS (PYHKIHMH, T€OMETPUUECKUN U
¢u3nueckuif  CMBICT  TIPOU3BOJIHON, MepBooOpa3Has, ONpeAeaEHHbIHI
MHTETpaj, YMEHHE HaXOAWUTh AaCHUMIITOTHI rpaduka (yHKIHMH; yMEHHE
BBIUUCIISATH NMPOU3BOIHBIE CYMMBI, POM3BEICHHS, YACTHOTO U KOMIIO3HIIUU
GyHKIMH, HAXOUTHh YpaBHEHUE KacaTelIbHOH K TpaduKy (YHKINHU; YMEHHUE
HaXOJUTh MPOM3BOAHBIE AJIEMEHTAPHBIX (YHKIIHI; YMEHHUE HCIOJIb30BaTh
MPOM3BOJHYIO Ui HccleoBaHus (GYHKIUN, HaXOAWTh HauOoNIblINE U
HauMEHbIINE 3Ha4YeHUs (QYyHKUUNA; CTPOUTH TIpadUKM MHOTOWIEHOB C
UCIONIb30BaHMEM  ammapaTa MaTeMaTHYecKOro aHaju3a; MpPUMEHATh
MPOM3BOIHYIO JJIS HAXOXKJICHUS HAWIYYILEro pelleHus B MPHUKIAIHBIX, B
TOM YHCJIE€ COLMATIbHO-DKOHOMHUYECKHX U (PU3MUECKUX 33Ja4ax; HaXOIAUTh
IUIOIAAN ¥ 00BbEMBI (PUTYp € MOMOIIBIO MHTETrpalia; MPUBOAUTH MPUMEPHI
MaTEeMaTHYEeCKOTO MOJICIMPOBAHUS € TMOMOIIBbI0  auddepeHnnanbHbIX
YpaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKUIUHU, oOpaTHast QyHKLUS,
KOMMO3ULUS (PyHKIUH, JMHEHHas QYHKUWSA, KBaapaTW4Has (QYHKLUS,
panMoHanbHast (QYHKIMSA, CTENeHHas (YHKUUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIWHU, TOKa3aTelbHas M
norapupmuueckass (YHKIHH; YMEHHE CTPOUTh TpapuKd H3YYSHHBIX
(yHKIHH, BBITTOIHITH MpeoOpa3oBaHus rpadukoB GyHKIIHMA, UCIIOIH30BAThH
rpaduKy Uil U3y4EeHHs MPOLECCOB M 3aBUCHUMOCTEH, MIPU pEIICHUH 3ajad
U3 JIpyruX y4eOHbIX NpeIMETOBU 3a/auy M3 peabHOM KU3HH; BbIpakaTh
dbopMynaMH 3aBHCHMOCTH MEXIYy BEITUYMHAMHM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku  (QyHKIUA A0S pelieHus ypaBHEHMH, HEPaBEHCTB W 3a1ad C
napameTpami; H300pakaTh Ha KOOPAWHATHON IJIOCKOCTH MHOXKECTBA
pELIECHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM



YMeHue pemaTh TEKCTOBBIE 3aJjaud Pa3HBIX TUIOB (B TOM YHCIE Ha
NPOIEHTHI, TOJM U YacTH, Ha JBHXKEHHE, PabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOrH, 3aJayd U3 00JacTH yIpaBJIE€HUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M UX
CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIEJOBATh IIOJIyYEHHOEC pEUICHHE U
OLIEHUBATh IPaBAONOAOOHOCTh pE3yJIbTaTOB; YMEHUE MOJEIUPOBATh
peaJIbHbIE CHUTyalluM Ha $A3bIKE MAaTEMAaTUKH; COCTaBJISATh BBIPAXKCHMS,
YPaBHEHHUs1, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3aJa4l, UCCIEA0BATh
MOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHUEM  ammapata  anreopsl,
MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

VYMeHHe omepupoBaTh MOHATHSIMHU: CpeiHee apudMeTHyeckoe, MeanaHa,
HauOoJblIee ¥ HaMMEHbIIEEe 3HAYCHHS, pa3Max, JUCIIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Halbopa; YMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH
uHpOpMaIKIO, TPEACTABICHHYIO B Ta0lMIax, Ha Juarpammax, rpadmukax,
OTpaXKaloIIyl0 CBOWCTBA PEaJbHBIX IMPOLECCOB U SIBJICHUMN; MPEICTABIATDH
uHQOpMAIMIO ¢ TOMOIIBI0 TaONMMIl W  JWarpaMM; HCCIIEI0BATh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TIpaduIecKux
METOZIOB M DJIEKTPOHHBIX CPEACTB; TpaUUECKH MCCIIEAOBATh COBMECTHBIE
HaOIIOICHNS C TOMOIIBIO AMarpaMM pacCenBaHMs M JTMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUSMM: CIIyYaWHBIM ONBIT M CIIy4allHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YyMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpaQUUECKUX METO/IOB; INPHUMEHATh
GbopMyNbl CIOXKEHHSI UM YMHOXEHHS BEpOATHOCTEH, (opMyiy MOIHON
BeposiTHOCTH, (opmyny bepHysmm, komOuHaTOpHBIE (BakThl U (OPMYIIBI;
OLICHUBATh BEPOSATHOCTU peajbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
MOHATUSIMH: ~ CIydyallHasT BEJIMYWHA, pACHpeleieHHe BEpOATHOCTEH,
MaTeMaTHYeCKoe OXHUJaHWe, MOUCIIePCHs U CTaHIApPTHOE OTKIOHEHHE
CIlyyallHOM  BENWYMHBL, (YHKIUM  pacrlpeiesieHus ¢ IJIOTHOCTH
PaBHOMEPHOI0, MTOKA3aTEIbHOIO U HOPMAJIBHOIO pacHpelesIeHUl; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PaCHpEeeNICHUN AJis pEeLIeHUs 3a7ady;
3HAKOMCTBO C TOHATHSAMHU: 3aKOH OOJIBLIMX YHUCEN, METOJbl BHIOOPOUYHBIX
UCCIIeIOBaHMM; YMEHHE IPUBOUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qycesl B MPUPOIHBIX M OOIECTBEHHBIX SBJICHMSIX; YMEHHE OIEpUPOBATH
MOHATUSIMH:  COYETAaHWE, T[EePECTAaHOBKAa, YHCIO COYETaHWW, YHUCIO
nepecTaHoBoK; OWHOM HbIOTOHA; yMmMeHHE NPUMEHSITh KOMOWHATOPHBIC
(bakThl M pacCcyXISHHs sl PELICHUs 3a]ad; OLCHUBATh BEPOSTHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOAEIb U
MHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue omnepupoBaThb  MOHATUSAMHU:  TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJINYMHA YIJIA, IUVIOCKUHA yroJj, IByI'PaHHBIN
yroJjl, TPEXIPaHHBIA yroj, CKPEIMBAIOLIUECS MPsAMbIC, [TapaJUIEIbHOCTh U
NEPHEHIUKYIISIPHOCTD IPSIMBIX U IIJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH, YOI
MEXKIYy NPSIMOU M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMH, PACCTOSTHUE OT
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11

12

13

TOYKU J10 IUIOCKOCTH, PACCTOSIHUE MEXKIY IHPSMBIMHU, PACCTOSIHUE MEKIY
IJIOCKOCTSIMU; YMEHHME HCIIONb30BaTh IIPU PEUICHUU 3a4a4 U3Y4YCHHBIC
(bakTel ¥ TEOpeMBbl IUIAHUMETPHH; YMEHHUE OIICHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaOIIET0 MHpA; CTPOUTb MATEMATHYECKHUE MOJEIM C IOMOIIBIO
T€OMETPUYECKUX MOHATHMM M BEIUYMH, pPEIIAaTh CBS3aHHbIE C HUMU
[IPaKTUYECKHUE 3a1a41

YMeHue onepupoBaTh MOHATHAMH: IUIOHIaNb (GUTYpbl, 00BEM QUTYPHI,
MHOTOTPaHHHK, TPABWIBHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajUielienumes, mpu3Ma, nupamMuaa, ¢Gurypa W TOBEPXHOCTh
BpallleHUs], LWIMHIAP, KOHYyC, miap, cdepa, miomanb chepsl, IUIONManb
MOBEPXHOCTH THPAaMUBIL, TPHU3MBI, KOHycCa, LWINHApA, O00BEM Kyoa,
NpSMOYTOJIBHOTO — MapajieNenunena, MUPaMHUIbl, TPU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHMS KOHyca W LWIMHIPA,
napajielbHble  OCM  WMJIM  OCHOBAaHHMIO, CEYEHHE I1Iapa, IUIOCKOCTb,
Kacaromascs cdepsl, IMIMHIPA, KOHYCa, YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHUKa, W300pa’kaTh MHOTOTPAaHHUKH, (DUTYpPBl M TIOBEPXHOCTH
BpAIIEHHsI, UX CCUYCHUS, B TOM YHUCIIC C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (DUTYp, CaAMOCTOSTEIHHO
(bopMyITUpOBAThH OINpEENCHNS N3ydaeMbIX (UTYp, BBIABUTATH TUIOTE3BI O
CBOMCTBaX M TPHU3HAKAX TEOMETpUYECKHX (uryp, 0O0OCHOBBIBATHIIIH
ONpOBEpraTh HMX; YMEHHE NpPOBOAWUTH Kiaccuukanuoo ¢uryp 1o
pa3UYHBIM TPU3HAKAM, BBIOJIHATE HEOOXOAMMBIC JOTOJHUTEIbHBIC
MOCTPOCHHUS

YMeHHe omepupoBaTh IMOHATHSMH:  JBIDKCHHE B  IPOCTPAHCTBE,
napajulebHBId MEPEeHOC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TmMpeoOpa3oBaHUEe MMOAO0OMs, TOM00HBIE (UTYpBI;, yMEHHE
pacro3HaBaTh paBHbIE W TOAOOHBIE (UTYpHl, B TOM YHUCIE B TPHPOJIE,
HCKYCCTBE, apXUTEKTYpPe; HCIIOIb30BaTh T€OMETPHUECKUE OTHOLICHHS TPU
pelIeHNH 3aj]ay; HAaXOOUTh T'€OMETPUUECKHE BEIUYMHBI (JIJIMHA, YTOJ,
IO b, 00BEM) MPH PEIICHUH 33]1a9 U3 JPYTUX YICOHBIX MTPEIMETOB U U3
pearbHON KU3HM; YMEHHUE BBIYUCIATH TE€OMETPHUYECKUE BEITUYMHBI (JTMHA,
yToJ, IUIomaab, 00BEM, IUIOMIAAb TTOBEPXHOCTH), WCIONB3YS H3yYCHHBIC
GbopMyIIBI M METOABI, B TOM 4YHCJE: IUIOMAAb IOBEPXHOCTH IMUPAMHIH,
Npu3MBl, KOHyCa, IWJIMHApa, Iutomans cdepel; 00bEM  Kyoa,
NpSIMOYTOJIBHOTO — MapaiieNenunena, MUPaMHUIbl, TPU3MBI, LWIMHIPA,
KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (UTYp

YMeHue omnepupoBaTh MOHATUSAMHU: MPSIMOYTOJbHAas cCHUCTeMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3loKEeHHE BEeKTopa Mo 0Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOW3BEACHUE, YIroJd MEeXay
BEKTOpaMM; YMEHHUE UCIOJIb30BAaTh BEKTOPHBIN U KOOPAMHATHBIA METOJ JUIsI
pElIeHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 APYTUX YIEOHBIX IPEIMETOB

YMeHne BeIOUpaTh MOAXOISAIINN METOM JJIsl PEIICHUS 3a/1au; IIOHUMAaHHE



3HAYMMOCTH MAaT€MaTHKH B M3YYCHMHM TPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBIICHUN; YMEHUE paClO3HABaThb IIPOSIBICHUE 3aKOHOB
MAaTE€MAaTHKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPHI MATEMATHYECKUX
OTKPBITUH POCCUMCKON M MUPOBOM MAaT€MAaTHYECKOW HAyKH



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATUKE
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IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

Yucna v BIYUCIECHUS
Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEN

Panmonaneubie  uncna. OOBIKHOBEHHBIE H  JIECATUYHBIC JPOOHM, TIPOICHTHI,
OCCKOHEUYHBIC TIEPHOINIECKHIE TPOOH

ApudmeTrdeckuii KOpeHb HaTypalibHOW cTeneHu. JleWcTBUA ¢ apudMeTHIeCKUMU
KOPHSIMH HaTypajbHOU CTETICHH

Crenensp ¢ 1enbiM nokazatesneM. CTeNeHb ¢ palMoHaIBHBIM TOKa3zaTesneMm. CBoiCTBa
CTCIICHU

CuHyc, KOCHMHYC UM TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa

Jlorapudwm yucna. JlecaTnyHbie ¥ HATypaJbHbIE JOrapru(MbI

JleiictButenpHbie unciaa. ApudMeTHndecKue omnepanuu ¢ IeHCTBUTSIbHBIME YHCIAMHU.
[TpubnmxEéHHbIC BRIUMCICHUS, MMPABUIA OKPYTJICHUS, IPUKUIKA M OIICHKA pe3yJibTara
BBIYHUCIIEHUN

[TpeoOpa3oBaHue BbIpaXKEHHIA

KomrmuiekcHele uncna

YpaBHEHUs U HEPABEHCTBA

Ilenble u 1pOOHO-paIOHANIBHBIE YPaBHEHUS

WppanuonansHblie ypaBHEHUS

Tpuronomerpuieckue ypaBHeHUs

[oxa3zaTenpHbIE U JOrapuPMUUECKUE YPABHEHUS

Ilenble u 1pOOHO-paIIOHANIBHBIE HEPABEHCTBA

WppanponansHbie HEpaBEHCTBA

[Toka3zarenbHble U TorapupMUIECcKre HEPaBEHCTBA
Tpuronomerpruveckne HepaBEHCTBA

CucteMbl 1 COBOKYTHOCTH YpaBHEHUN M HEPABEHCTB

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TTApaMeTPaMu

Martpuiia cucTeMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
@yHKIMU U TpaduKu

OyHkuus, crnocoObl 3amaHus ¢QyHkuuu. ['padux ¢yHkumu. BzaumHO o0OpaTHBIC
¢yukuuu. YétHble 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKIHHN

O6nacte ompeneracHuss W MHOXKECTBO 3HaueHW Gyuknuu. Hymu QyHKIum.
[TIpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITUH.
MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbosbiee 1 HauMeHbllee 3HaueHue (pyHKIUH
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4.2

4.3

5.1
5.2

6.1
6.2
6.3
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7.2
7.3
7.4
7.5

Ha IMPOMCIKYTKC

CrenenHas QpyHKUIMS C HaTypaJbHBIM U LIeJbIM MokaszaTeneM. E€ cBoiicTBan rpaduk.
CBoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHU

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[NTokazaTenbHas 1 Jorapupmudeckas GyHKIUH, KX CBOMCTBA U TpaduKu

Touku paspeiBa. AcuMnTOTH TpadukoB GyHkuui. CBoiicTBa (HYHKINH, HEMPEPHIBHBIX
Ha OTPE3Ke

[TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS TTOCTIEA0BATEIHLHOCTEN
Apudmernueckasi 1 reoMeTpuueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB
Hauana maTemaTuyeckoro ananuza

[TpousBoanas ¢hyukmuu. [Ipon3BoIHbIE 2IeMEHTApHBIX (PYHKITUH

[IpumeHeHne mNPOU3ZBOAHON K HUCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTh H
9KCTpeMyMbl. HaxoxaeHue HauOOJNbIIEro W HAaUMEHBLIET0 3HA4YeHUs (YyHKIUH Ha
OTpE3Ke

[TepBoobpaznas. Muterpan
MHOX€eCTBa U JIOTUKa

MHoecTBO, onepaunu HajJ MHOKecTBaMH. J(narpamMmsl Jinepa — Benna
Jloruka

BeposTHOCTB 1 cTaTUCTHKA
OnwucarenpHas CTaTUCTHKA
BepostHocTh

KomMOunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMBbI€ M TUIOCKOCTH B MPOCTPAHCTBE
MHororpasHuku

Tena v MOBEpXHOCTH BpaIllCHUS

KOOpI[I/IHaTBI H BCKTOPbI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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