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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamu3zanms mporpamMmbl 0OECHEUMBACT OBJAJICHHE KIIOYCBBIMH
KOMITETCHIIUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O00YJAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1mKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHMS Yy OO0ydYarOIIUXCS
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHunm Kypca oOoOramarTcsi MPECTABICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJYy HHUMHM Ha BAXKHBIX IPUMEpaAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM € yKa3aHHBIMH LIENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJIbI HAa 0a30BOM YpPOBHE BBIJIEICHBI
CJIEIyIONME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «Ciy4ailHpie COOBITHS W
BEPOSATHOCTWY, «CiydailHbie BEJIMYUHBI ¥ 3aKOH OOJIBIITUX YHUCEID.

BaxHyro d4YacTh Kypca 3aHMMAaeT M3YUYEHUE TE€OMETPUYECKOrO0 U
OMHOMMAJILHOTO  paclpeelieHnii W 3HAKOMCTBO C HMX  HENPEPHIBHBIMU
aHaJoraMy — IMOKa3aTeJIbHbBIM U HOPMaJIbHBIM PaclpeeICHUsIMH.

Conepxanune mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU»  CIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeieHud BEPOSITHOCTEH
MEXly 3HAUCHHUSIMU CIy4YallHBIX BEJMYMH, a TAKXKE dTa JUHUA HEoOXoJuMa Kak
0aza I W3ydeHHUs 3aKoHAa OONbIIUX YuceNl — (yHIAMEHTAIBHOTO 3aKOHa,
JIEUCTBYIOIIETO B TPUPOJIE U OOIIECTBE W MMEIOMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHIECKOTO (hopMaan3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMH  CIIYYaWHBIMH  BEIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBHIBHBIX (QYyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
IOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeleCHHsIM, TIPH 3TOM IPEAIoIaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 [0Ka3aTeNbCTB IMPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BepoSATHOCTp W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Ciy4aiiHble SKCIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
DJIIEMEHTapHBIMU  COOBITUSIMU.  BepodTHocTH  CcOOBITUH B OmbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomMOunaropHnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciiy4aiiHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnyuantHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEepUCTUKUA  CIy4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXKUJAHUE, JUCHEPCUs U CTAaHAAPTHOE OTKIOHEHHWE. IlIpumepsl mNpuMeHeHUs
MAaTEMATHYECKOr0 OXXHUIAHHs, B TOM YHUCJIE B 33Ja4ax U3 IOBCECIHEBHOW YKU3HU.
Matematuyeckoe OxugaHue OWHAPHOM Cly4yaliHOM BeNIWYuHBI. MaTemaTtndeckoe
OXXMJAHUE CYMMBl CIy4YalHBIX BEJIMYMH. MareMaTudyeckoe OXUJAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[Ipumepsl HENpEpBIBHBIX ClOy4alHbIX BenuuuH. [loHsATHE O IIOTHOCTH
pacripeneneHus. 3aiauu, NpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEACICHNH.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP



Oynymeli mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHYCCKOH KYJIbTYPBI, ITOHUMAHUEM BIUSHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoOlieMm;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyKawIeld cpeapl, IUIAHUPOBAHHWS IMOCTYNKOB H OICHKH UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMaHHEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LWBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICOBATEIBCKYIO JEATEIHHOCTh
WHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOTO IpeaMeTra
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHHEM YHUBEPCATLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  0becnevusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupda,  NpuMeHeHue  JOSUYECKUX,
ucciedo08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTHICCKUX
OOBCKTOB, IOHATHM, OTHOIICHHA MEXIY TOHITHIMH, (POPMYIUPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBbIBATh  CYKICHU:
YTBEPAUTEIIbHBIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBICE M OOIIHE;
YCIIOBHBIC;



e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbBIOMpaTh crmoco0 pemieHUs y4yeOHOUM 3ahauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOASIIIUNA C YYETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJIBI MO pe3yjIbTaTam
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

e BBIABIATH AehUIMTH MHGOPMALIUM, NAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh  HHPOPMAIMIO U3  UCTOYHUKOB  PaA3JIMUYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh UHGOPMAIIHIO, MPEACTABIATh €€ B Pa3IMUHBIX (hopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMuUGHble Oelicmeus, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



Oo0menue:

BOCIIpUHUMATh M (OPMYyIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHUanora, OOHapy>KMBaTh pa3liduyue W CXOJICTBO IMO3UIIMIMA; B
KOppeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYXKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ MITYPMB» U WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOODAUHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH UICHAMH KOMAaHJBL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.

Camoopranusamnus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaekcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUHU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMUS PE3yJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM 3KCIEPUMEHT (OIBIT) U CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA KMCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
I0JIb30BaThCS AuarpaMMamMu Jiliepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1ad.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

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

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN 10 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydaiiHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEW, IMarpaMMa pacIipeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TaHHOMY PaCIpeIEIICHUIO.

WmeTb npeAcTaBieHe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeThs npencTaBiieHue 0 HOPMAJIbLHOM PaCIpEICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3iaejioB U TeM nudpoBbIe
Ne ni/mm P Konrpoububle IIpakTHyeckue (1upp )
MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CryyaiiHble ONBITHI U CITy4aiiHble COOBITHS,
OITBITHI C PABHOBO3MOKHBIMU 3 1 bubmorexa HOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOAaMHU
Omnepanuu HaJ COOBITUSAMHE, CIIOXKEHUE 3 bubnnorexa [JOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
CITy4aitHOTO (I))HLITa do I\I; ia MOJTHOM 6 bubmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH W HE3aBUCUMOCTH COOBITUI
bu6mmoreka [JOK
9 0 4
JIEMCHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
Cepun 1ociie 10BaTeIbHBIX UCITBITAHUHN 3 1 bubmorexa LOK
P s https://m.edsoo.ru/e0b7b0f1
CriygaiiHple BEJIMYNHEBI U pacIIpeaeIcHus 6 bubmmorera [IOK
y pacripen https://m.edsoo.ru/e0b7b0f1
bu6mmorexa [IOK
0606 5 5 2
ODMICHHE I CHCTCMATHIATIL SHAHIH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| MareMatnueckoe 0KHIaHuEe CITy4YalHOU 4 bubnnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHOM BEIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3 0 3 1
AROH DOBIIX HHEE https://m.edsoo.r/Sfbesdel
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI ) bubnnorexa [JOK
(pactpenenenust) https://m.edsoo.ru/5fbe5dcl
bu6mmoreka [JOK
5 H 2 1
OPMAIILHOC pactpeICCHHA https://m.edsoo.ru/5tbc5dcl
[ToBTOpenue, 06o0IIEHNE U bu6mmoreka [JOK
6 . 19 2
CHCTEMATHU3AIINS 3HAHUMN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: anreOpa 1 Hadajla MaTEMaTUYECKOTO aHalln3a, TeoMeTpusi. Anredpa
M Haydajga martematudeckoro anaimm3a. 10-11 xmacc. Amumon IIILA., Komsrun
FO.M., Tkauea M.B. u gap. AxkmuoHepHoe ob6OmecTtBo «M3aaTenbcTBO
«ITpocsenienue»

Marematuka. BepostHocTh u cratuctuka: 10-i1 kiacc: 6a30BbIi U yri1yOJaEHHBIN
ypoBHHU: yueOHoe mocodue / E. A. bynumonuu, B. A. bynsiueB. — Mockaa:
[IpocsemieHue.

Marematuka. BeposiTHocTh U cTtaTtucTuka: 11-i kimacc: 6a30BbIid U yrITyOIEHHBIN
ypoBHHU: yueOHoe mocobue / E. A. byaumosuu, B. A. bynsrueB. — Mocksa:
[Ipocsemenue.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka. BeposarHocts u cratuctuka. 10-11  kiaccel. ba3oBwiii u
yIiyONnEéHHBIN  ypoBHHU. Meroaudeckoe TmocoOue s yuutend. - M.:
IIpocBemenue, 2024

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET

OI'MC "Mos mikona" https://myschool.edu.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

IMTPMJIOKEHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne i/m Tema ypoka Kourpoabubie IIpakTHyeckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl

1 [IpencraBienue JaHHBIX C TOMOIIBIO | bubmmoreka [JOK
TaOJIMI] ¥ TUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnueckoe, MeIuaHa,

) HanOoJIbIlIee U HAUMEHBIIIeE 3HAUCHNS, 1 bubnuorexa [JOK
pa3max, IUCIIEPCHUs], CTAHIAPTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe, MearaHa,

3 HanOOoJIbIIIee U HAMMEHBIIIee 3HAYCHHUS, | bu6mmoteka IIOK
pa3max, JIUCIIEPCHsl, CTAaHIAPTHOE https://m.eds00.ru/98645f6c
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe, MeauaHa,

4 HanOOoJIbIIIee U HAMMEHBIIIee 3HAYCHHUS, | bubmmoteka IIOK
pa3max, AUCIePCus, CTAHIAPTHOE https://m.edso00.ru/7¢9033a8
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U

. bubmuoreka [{OK
5 Clly4aifHble COOBITUS. DIeMEHTapHbIE 1
https://m.edsoo.ru/347¢c1b78
cOOBITUS (MCXOMBI)
BeposTHOCTE Cly4aiiHOTO COOBITHSI.
6 BeposTHOCTH COOBITHIA B OIIBITAX C | bubnuorexa [IOK

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU
COOBITUSIMU

https://m.edsoo.ru/64d75244
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BeposaTHOCTE CITy4aiiHOTO COOBITHSI.

bubnunorexa LIOK

! [IpakTrueckas pabota https://m.edsoo.ru/Se8fa94a
Omnepanuu HaJ COOBITUSIME: TIEPECEUCHUE,
2 00beIMHEHNUE COOBITHH, bubmuorexa [JOK
IPOTHBOIOJIOXKHBIE COObITHA. J{narpaMmbl https://m.edsoo.ru/221¢622b
Ditnepa
Onepanuu HaJ COOBITUSMU: TIEpeceueHue,
9 00beTMHEHNE COOBITHI, bubnuoreka [{OK
MIPOTUBOTOJIOKHBIC COOBITHSI. [[narpammbl https://m.edsoo.ru/cc10cle2
Ditnepa
10 ®opmyJia ClI0)KEHUS BEPOSITHOCTEHN bubmmorexa LIOK
https://m.edsoo.ru/3057365d
VYcnoBHasA BEPOATHOCTb. Y MHOKEHUE
11 BEpOATHOCTEN. JlepeBo CirydaidlHOro bubmmorexa [TOK
https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
12 BEPOSTHOCTEN. [lepeBo cirydaiitHOro bubmmorexa LIOK
https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
13 BEPOSTHOCTEN. [lepeBo cirydaiitHOro bubamorexa LOK
https://m.edsoo.ru/47fb6b11
IKCIIEPUMEHTA
14 dopMyIia MOJIHON BEPOATHOCTU bubnmorexa LHOK
https://m.edsoo.ru/15941bec
15 dopMyIia MOJIHON BEPOATHOCTU bubnmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyIia MOJIHON BEPOSATHOCTH. bu6muoreka [JOK
He3zaBucumblie coObITHS https://m.edsoo.ru/e3ddSac9
17 KoHnTtponbHas padota bubnuoreka [JOK
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https://m.edsoo.ru/29dc6cb9

18 KomMOuHaTopHOE MPaBUI0O YMHOKEHUS bubmmorexa [IOK
https://m.eds00.1ru/2270cf70
bu6nmorexa [IOK

19 Hepecrasionich i paxTopHan https://m.edsoo.ru/d58ce6d1

. bu6nmoreka [IOK
20 Hucro coteranuit https://m.eds00.ru/7904dfb0
)1 Tpeyronbuuk [lackamns. @opmyna GuHoMa bubnuorexa [IOK
Hsrotona https://m.edsoo.ru/fa47998f
bunapHbIii ciy4aiiHbIi ONBIT (MCHIBITAHUE),
2 ycnex 1 Heyjada. HezaBucumble bubmmoreka [JOK
ucnbiTanus. Cepust HE3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCIIBITaHUH 10 IEPBOTO ycIexa

3 Cepus HE3aBUCUMBIX HCTIBITAHUN bubmuoreka [IOK
bepnymnn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX HCTIBITAHUM.

24 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM bubmmorexa LIOK
https://m.edsoo.ru/f4al5al4

AJIIEKTPOHHBIX TaOJHUIL
. bubmuorexa [{OK

25 Cyyaiinas BenuinHa https://m.edsoo.ru/639be9aa

26 Pacripenenenue BepositHocTeil. {uarpamma bubmuoreka [IOK

pactpeneneHus https://m.edsoo.ru/6dc7ff39

27 CyMMa U Ipou3BeIeHUE CIyUalHbIX bubnuotexa [JOK

BEJIMYUH https://m.edsoo.ru/51b7edSf

)3 CymMa ¥ IpOU3BECHHUE CITyYalHbIX bubnuotexa [JOK

BEJIMYNH https://m.edsoo.ru/c2757cc3
29 [Ipumeps! pactipeieneHnii, B TOM 4HucCiie bu6muotexa [JOK

TCOMETPHUICCKOEC U OMHOMUAJIbHOE

https://m.eds00.ru/91e08061
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https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
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30 [Ipumeps! pacnpeeneHnii, B TOM 4uciie | Bu6muotexa [JOK
r€OMETPUUYECKOE U OMHOMHAIIBHOE https://m.edsoo.ru/SafffO5f
31 [ToBTOpenue, o6o0IICHNE U 1 bubnuoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEeHHE, 0600IICHUE U | bu6nunorexa LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/e01a3dc4
33 HroroBast kKoHTpoIbHAs paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/a985ae79
14 [ToBTOpEHME, 0000IICHUE 1 1 bubnunoreka LIOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoabnbie IIpakrnueckue ungpposeIe
Bcero o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecypen

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

| 3HaHuU. CryyaiiHbIe OIIBITHI U 1 bubnnorexa [HOK
BEPOATHOCTH CIy4aliHbIX coObITHI. Cepun https://m.edsoo.ru/430d330a
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS

) 3HaHui. CiyyaiiHble OTBITHI U 1 bubnnorexa [HOK
BEPOATHOCTH CIy4aliHbIX coObITHI. Cepun https://m.edsoo.ru/a573a292
HE3aBHCHMBIX UCIIBITAHUN
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A

3 3HaHud. CiyyaiiHble OTBITHI U | bubnnoreka [JOK
BEPOATHOCTH cIy4yaiiHbIX coObITUI. Cepun https://m.edsoo.ru/07a5e861
HE3aBUCUMBIX UCTIBITAHUN
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A

4 3HaHul. CiyyaiiHble OTBITHI U | bubnnorexka [JOK
BEPOATHOCTH CIy4yaliHbIX coObITUI. Cepun https://m.edsoo.ru/32bc29bf
HE3aBHCHMBIX UCIIBITAHUN

5 [Ipumepsl NpUMEHEHHS] MAaTEMaTH4YECKOTO | bubnuorexa [IOK
OKHJIaHUs (CTpaXxOBaHUE, TOTEPEs) https://m.edsoo.ru/ea27084d

6 MaremaTuuecKoe O)KUIAHUE CYMMBI ) bubnmuotexa [JOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/0adefe9e
MateMmatudeckoe 0XKugaHue

7 r€OMETPUUYECKOTO U ONHOMHUATBLHOTO 1 bromorexa OK

pacrpeeneHuin

https://m.edsoo.ru/20de2fc2
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MareMaTH4ecKoe OKHIaHue

bubmuorexa [JOK

8 FCOMGTpI/I‘IGCK(jFO ¥ OMHOMHAJILHOTO hitps:/m.cdsoo.ru/1 70e769
pacnpeneneHui
9 Jlucniepcusi U CTaHAAPTHOE OTKJIOHEHHUE bubmmorexa [IOK
https://m.edsoo.ru/bec67f76
10 Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubmmorexa [IOK
https://m.edsoo.ru/bf78aad6
1 Jucriepcru TeOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHAIBHOTO PaCIIPEACIICHHS https://m.edsoo.ru/4b5a495¢
12 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM bubnuoreka [IOK
AJIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/a53cd884
13 3akoH OonpIINX Yrcen. BeiOopouHbIii bubnnoreka [JOK
METOJI UCCIIENOBaHUMI https://m.edsoo.ru/94ddc34a
14 3akoH O6oJbIIuX uncesn. Beibopounbrit bubnuotexa [JOK
METOJI UCCIIeIOBaHUM https://m.edsoo.ru/cf23b369
15 [IpakTnueckast paboTa ¢ UCIOIB30BAaHUEM bubnuoreka [IOK
AJIEKTPOHHBIX TaOJIHUIL https://m.edsoo.ru/6¢c1d11a6
bu6mmoreka [JOK
16 WroroBas koHTpoJsibHas paboTa hitps:/m.cdsoo.ru/7e379f8F
[Tpumepbl HETIPEPHIBHBIX CIIyYalHBIX
17 BeIMYHUH. OYHKIMS IJIOTHOCTH bubnuoreka [IOK
pacnpenenenusi. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacrpeiesieHle U €ro CBOMCTBA
[Tpumepbl HETIPEPHIBHBIX CIIyYalHBIX
18 BeINMYHUH. YHKIMS ITIOTHOCTH bubnuorexa [IOK
pacnpenenenusi. PaBHomepHoe https://m.edsoo.ru/b1c2712e
pacnpeziesieHue 1 ero CBONCTBa
19 3ajauu, IpUBOASIINE K HOPMATLHOMY bubnmoreka [JOK
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pacnpenenennto. PyHKIUA INIOTHOCTH U
CBOMCTBAa HOPMAJILHOTO paclpeesieHus

https://m.edsoo.ru/97¢19159

[TpakTHueckas paboTa ¢ UCIOIb30BaHUEM

bu6mmoreka [IOK

20
ANEKTPOHHBIX TAOJIHII https://m.edsoo.ru/1f1f9ad9
[ToBTOpEeHME, 0000IIEHNE U
. bu6mmoreka [IOK
21 cucteMaru3anus 3HaHuHU. OmnHcaTelbHas
https://m.edsoo.ru/72953f4¢
CTAaTHUCTHKA
IToBTOpEeHME, 0000IIEHNE 1
. bubnuorexa [JOK
22 cucteMaru3anus 3HaHuH. OnucaTelIbHas
https://m.edsoo.ru/b699ad0c
CTAaTHUCTHKA
[ToBTOpeHUE, 0600IICHNE 1
3 cucteMaTu3aius 3HaHui. OTBITHI ¢ bubnuorexa [JOK
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITUSIMHU
[ToBTOpenue, 0600IIEHNE U
4 cucreMaru3anusa 3HaHui. OIBITEI C bu6mmoreka [IOK
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMHU
[ToBTOpenue, 0600IIEeHNE U
cucTeMaTHu3anus 3HaHui. Berancienne
)5 BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM bubnnoreka [JOK
dhopmyn u rpadUUEeCKX METOIO0B https://m.eds00.ru/272910£5
(koopauHaTHas npsiMasi, 1EPEBO,
auarpamma Diinepa)
[ToBTOpeHme, 0600IIEeHNE U
26 cucTeMaTH3als 3HaHuil. Belaucienne bu6mmorexa [IOK

BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopMyI U TpadUIECKUX METOIOB

https://m.edsoo.ru/dc9ad6¢ca
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https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

(koopuHaTHas MpsiMasi, IEPEBO,
nuarpaMmma Disepa)

[ToBTOpeHUE, 0600IICHNE 1
cucTemMaTu3auus 3HaHuil. Beruucnenue
BEPOSITHOCTEH COOBITHI ¢ PUMEHEHHUEM

bubmuorexa [JOK

27
dbopMyt 1 TpadUIECKUX METOIOB https://m.eds00.ru/5964277
(koopauHaTHAs mpsAMas, IepeBo,
nuarpamma Ditnepa)
[ToBTOpeHUE, 0600IICHNE 1
cucTemMaTu3anus 3HaHuil. Beraucnenue
)3 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM bubnnorexa [HOK
dbopMy u rpadUIEcKUX METOI0B https://m.edsoo.ru/e71debe4
(koopauHaTHAs OpsAMas, IepeBo,
auarpamma Diinepa)
[ToBTOpenue, 06o0IIEHNE U
. . bubnuoteka [JOK
29 cucreMarusanus 3HaHui. CiyyaiiHble
https://m.edsoo.ru/00b2efb3
BEJIMYUHBI U pacrpeieNieHus
[ToBTOpenue, 0600IIEHNE U
. . bubmuorexa [JOK
30 cucreMarusanus 3HaHui. CiyyaiiHble
https://m.edsoo.ru/1cc2d{8f
BEJIMYHHBI M pacTIpe/ieIICHUs
[ToBTOpeHue, 06001IIeHNE 1
. bubnmoreka [JOK
31 cucTeMaTu3anys 3HaHuil. MareMaTHueckoe
. . https://m.edsoo.ru/acal298c
OXKUJIaHWE CITYYaiHOW BEITMUNHBI
[ToBTOpeHue, 06001IeHNE 1
. bubnuorexa [JOK
32 cUCTeMaTu3anus 3HaHuii. MaTematnyeckoe
.. https://m.edsoo.ru/640a8ebf
OKUJIaHHE CITy4YailHOW BEeTHUHHBI
bubnnoreka [HOK
33 HToroBast KOHTpOJIbHASA paboTa 1

https://m.edsoo.ru/0fd6d597
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https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
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[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHU

bubmuorexa [JOK

https://m.edsoo0.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHHS 0CHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTarTa
6 Teopus BeposSTHOCTEN U CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI
OnepupoBaTh TOHATHAMH: CpeAHEE apu(MeTHUecKoe, MeIuaHa,
6.2 HauOosipllee, HaMMEHbIIEE 3HAYEHUE, pa3MaX MacCHBa YHMCIIOBBIX
JTAaHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
6.3 CIIy4alHOrO  OIBITA;  HAaXOAUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOKHBIMHU CIIyYallHBIMM COOBITUSMHU, HaXOJUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITHI B M3YYEHHBIX CITyYailHBIX AKCTIEPUMEHTAX
Haxomute ¥ ¢opmMynaupoBaTs COOBITHS: TiepeceueHre W OObeINHEHHE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
. [0JIb30BAaThCA  JUMarpamMmMamMu  Oiinepa U QOpMYJIOH  CIIOKEHHUS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCUMBbIE
6.5 COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MPaBUIa YMHOKEHUS, C
MIOMOLIBIO JEPEBA CIIy4alHOTO OIIBITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBarh MOHATUSMU: UCIIBITAHNUE, HE3ABUCUMbIE HCIIBITAHUS, CEPUS
6.7 UCHBITAaHUH, yCIIeX U HeyJlaua; HaXOAUTh BEPOSATHOCTH COOBITUH B CEpUH
' HE3aBHCHUMBIX MCIIBITAHUM J10 NEPBOrO ycleXa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepun ucnbITaHui bepHyu
63 OnepupoBaTb TOHATUSAMU: CIydyallHas BEJIMYMHA, paclpeieiieHue

BEPOATHOCTEH, AUarpaMma pacipeesIeHus

22




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEH U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW  CIIy4YalHOM  BEJIMYMHBI 10
. pacrpeiesIeHUIO WIH C MOMOIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MAaTEMaTHYECKOTO OXHJIAHHS, MPUBOJUTH
- IpUMEpPbl  TOrO, KaKk [MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
. CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHJIAHHUE IO
JTAHHOMY pacIpeesIeHUIO
53 Nmets npencraBieHne o 3aK0HE OOJBIIUX YHCET
5.4 HNmeTtp nipeacraBiieHuEe 0 HOPMAJIBHOM pacipeacIieHuN
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 31eMeHT COAEPKAHUSA
Koxn
6 Teopust BEpOATHOCTEHN U CTATUCTUKA
IIpencraBnenue JaHHBIX C moMmolpro Tabmun u  avarpamm.  Cpenhee
6.1 apudmernyueckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBINEE 3HAYCHUS, pa3Max,
JMCIIEpCUs U CTaHAapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CiyvaiiHple SKCIIEPUMEHTHI (OINBITBI) M CIy4yaiHble COOBITHA. OJeMEHTapHbIE
coObITus (MCXOJbI). BeposTHOCTH clydallHOTO COOBITHSA. bBiM30CTh YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. City4aliHble OINBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMA.  BeposTHOCTH ~ COOBITHII B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU
63 Onepauun HaJx COOBITUSMU: II€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClI0KEHUS] BEpOSITHOCTEH
64 VYcinoBHas  BEpPOATHOCTb. YMHOXKEHUE BEpOsATHOCTEH. JlepeBo  ciydaiiHOro
' skcniepuMmenTa. @opmyna moyiHo# BeposiTHOcTH. HezaBucrumbie cCOObITHS
6.5 Kombunatopaoe mnpaBwio ymHOxeHus. llepectanoBku u daxrtopuan. Ywmcio
. couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapHblif ciay4aliHbli ONBIT (MCHBITAaHHME), ycmex W Heynauda. HesaBucumble
6.6 ucnelTanusa. Cepusi HE3aBUCHUMBIX HCHBITaHUH A0 mepBoro ycmexa. Cepusd
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacipenesieHusl.
. [Ipumeps! pacnpesiesieHnit, B TOM YHCIIe T€OMETPUUYECKOE U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTUKA
UucnoBble XapaKTEpPUCTUKU CIyYallHbIX BEJIWYMH: MaTE€MaTHYECKOE OXHUAAHUE,
- JUCTIepCUsl U CTaHAapTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUs: MaTeMaTUYeCcKOro

OXHJaHusg, B TOM 4YHCJIC B 3agadax U3 MOBCEJHEBHON JXU3HHU. MaTeMaTH4eCKOe

OXXHJIaHWe OWHAPHOM CIIy4ailHOW BeMMYMHBL. MaTeMaTHYeCKOEe OKUJIAHWE CYMMBI
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CJIy‘-I&fIHBIX BEIUYMH. MaTemMaTuueckoe OKHNJIaHUC U JUCTICPCUA TCOMETPUUCCKOTO

1 OMHOMHUAJIBHOTO pacIipe/ielIeHH

3akoH OOJBIIMX YUCENI M €ro posib B Hayke, Mpupoae U olriectBe. BriOOpouHbIit

52

METOJ| UCCIIEIOBAHUN

[IpuMepsl  HenpepbIBHBIX  CIy4alHbIX BelIWYMH. IloHsATHE O IUIOTHOCTH
53 pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacrpeieICHuU
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ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepseMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero oo0mero
oOpa3oBaHus

Bnagenne MeronamMum J0Ka3aTeNbCTB, AJITOPUTMaMM pELICHUs 3a/ad;
yMeHue (GOopMyJIHpOBaTH U OINEPUPOBATH TOHSATHSAMH: OIpEACICHHUE,
akcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKA3aTEJbCTBO,
paBHOCUJIbHBIE (OPMYJIHUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUPOBATH
oOpaTHOE€ M TPOTHBOIOJIOKHOE YTBEP)KIEHUE, MPHUBOIUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJl MaTeMaTU4YeCKON  MHIyKIUU;
MPOBOAMTH JI0Ka3aTeIbHbIE PACCYXkACHUS MPHU PEIICHUU 33]a4, OIEHUBATh
JOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaThH
HNOHSTUSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpalMy HaJ MHOXKECTBaMU;
YMEHHE HCI0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJisg OUCaHus
peasIbHBIX MPOLIECCOB U SBJIEHUN U NpPU PELICHUM 3aJad, B TOM YHCIIE U3
JIpYruX Yy4eOHBIX TMPEAMETOB; YMEHHUE OINEpHpPOBaTh MOHATUAMU: Tpad,
CBs3HBIA Tpad, HepeBo, LUK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl Pa3NIUYHBIMU CHOCO0aMHU; HMCMOIB30BaTh rpadbl mpu
pellIeHnH 3a1a4

YMeHue omnepupoBaTh MNOHATUSMHU: HATypaJbHOE YHCIO, LEJI0E YHUCIO,
CTENEHb C LIEJIBIM I0Ka3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTEIEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM IIOKA3aTENIEM,
jJorapupmM 4yHcia, CHUHYC, KOCHHYC M TAaHICHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOJYJIIO, PAalUOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHUCIIO,
MHO’KECTBA HaTypaJbHbIX, LIEbIX, PALlHOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPU3HAKK JI€IMMOCTH, HAUMEHbIIMH OO0mui
JeNuTedb W HauMeHblllee oOliee KpaTHoe, anroput™ EBkinuga npu
pellIeHnn 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHUCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATh BBIYMCICHUE 3HAUECHUH U MpeoOpa3oBaHUs
BBIp@)KEHUI €O cTemeHsMU U Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHAJbHBIX  BBIPAKEHUN;  YMEHHME  ONEpPUpPOBAaTh  IOHATUSAMU:
MOCJIEI0BATENbHOCTb, apupMeTHyecKkass Mporpeccus, TreoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBalomlas TeoMeTpUyecKas MpOorpeccus;
yMEHHE 3a/laBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE UHWCIAa, MOIYJb W apryMEHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3alMcH  KOMIUIEKCHBIX — 4YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYEeCcKass M  anreOpauyeckas); yMeETb
NPOU3BOUTH apupMeTUYecKre JeHCTBUS C KOMIUIEKCHBIMHU YHUCIIaMH;
IIPUBOJIUTH NPUMEPHI MCIIONb30BaHMSI KOMIUIEKCHBIX UHMCEIN; ONEPUpPOBaTh
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HNOHATHSMM:  Matpuma 2x2  u  3x3, omnpedenuTenb  MaTpHIIb,
reOMETPUYECKUI CMBICIT ONPEASIIUTENs

YMeHue onepupoBarh IOHATUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeJIbHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSIMH:
TOXJIECTBO, TOXKJECTBEHHOE MpeoOpa30oBaHUE, YPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C I1apaMETPOM; IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUIA PEUICHHsT MaTeMaTHUYeCKUX 3a7ad M 3aJad U3 PaziIMuHbIX objacteit
HayKH U pealbHOU KU3HU

YMeHue onepupoBarh HOHATHAMM: (QyHKOMS, 4YETHOCTh (YHKIMH,
HEPUOJIMYHOCTh (PYHKIUHM, OrpaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMM, HauOoJiblllee W HAaUMEHblIee 3HauCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas U BTOpas MPOW3BOAHAS (YHKIHH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, THepBoOOpa3Has, OMNPECIIEHHBIN
UHTETpa], YMEHHE HaXOIWUTh AaCHUMOTOTHI Tpadpuka (GYHKIUU; yMEHHE
BBIUNCJIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO U KOMIIO3ULIUU
GyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy (QyHKLIUHU; YMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLUMN; YMEHHUE HCIIOJIb30BaTh
IPOM3BOJIHYIO JJIsl HUCCIelOBaHMA (DYHKUUI, HAaXOQUTh HauWOOJIbLINE U
HalMEHbIIME 3HaueHHs (QYHKUMHA; CTPOUTH TIpapUKd MHOIOWIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
IIPOM3BOJHYIO /ISl HaXOXKJEHUS HAWIy4YIlero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-OKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
wiomaad U o0bEMBI PUIYp ¢ MOMOILBIO MHTETpasia; MPUBOAUTH PUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIIBI AuddepeHnanbHbIX
YpaBHEHUU

YMeHue onepupoBarh MOHATUAMU: TpapuK QyHKIMH, oOpaTHas QyHKIHA,
KOMIO3UIMS (QYHKIMH, JHMHEWHas QYHKOUS, KBajJpaTHuHas (QyHKIUS,
parnoHanbHas (QyHKUIMSA, CTeNeHHas QYHKUOUS, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMHU, IMOKa3aTeslbHas U
jgorapupmuueckas (GYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GYHKUMH, BBIIOIHATH NpeoOpazoBaHus rpaduKoB (QYHKIMHA, UCIIONB30BaTh
rpaduKy JUIs U3y4YeHHs MPOLIECCOB U 3aBUCHUMOCTEH, MPU peIleHUH 3amady
U3 JApYrux ydeOHBIX MPEeIMETOBH 3aJlad U3 peajbHOW >KHU3HH; BbIpaXkaThb
dbopMysiaMu 3aBUCUMOCTU MEXAY BETMYMHAMMU; HCIOJIb30BaTh CBOMCTBA U
rpaduku QyHKUMHA A7 penieHHs] ypaBHEHUN, HEpPaBEHCTB U 3agad C
napaMmerpamu; H300pakaTb Ha KOOPAMHATHOM TIIJIOCKOCTH MHOXECTBA
pELIEeHNI YpaBHEHUI, HEPABEHCTB U X CUCTEM

YMmenne pfiiath TCEKCTOBBIC 3aJadyd pa3HbIX THUIIOB (B TOM 4YHCJIC Ha
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MPOLEHTHI, JTOJIM U YacTH, HA JIBUXKEHHE, padoTy, CTOMMOCTH TOBAapOB U
YCIIyT, HAJOTH, 3a/a4il U3 00JacTU yHpaBIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBbl TIO YCIOBHUIO 3aJauyd, HCCIIEJIOBATh IIOJIyYEHHOE pEIICHHEe U
OLICHMBATh TMPaBIONOJOOHOCTh PpE3yJbTaTOB; YMEHHUE MOJEIHPOBAThH
pealbHbIE CHUTYallMM Ha $3bIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 3aJauH, UCCIEI0BaTh
NOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yJbTat

YMeHue onepupoBaTh MOHATHAMH: CpeqHee apudmeTrnyeckoe, MeauaHa,
HauOoJbllIee U HaUMEHbIIEE 3HAYCHMS, pa3Max, JUCIEPCUs, CTaHJIApTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
uHpOpMaLKIO, TPEACTABICHHYIO B Ta0IUIax, Ha AMarpammax, rpadukax,
OTpaXKaroIllyl0 CBOMCTBA pEaJIbHBIX IPOLIECCOB U SIBJICHUMN; MPEACTABIATh
uH(pOpMalLlMI0O C TIOMOIIbIO Ta0NHMII W JAUarpaMM; HCCIIEI0BaTh
CTaTHCTUYECKUE [aHHbIE, B TOM YHCJIE€ C MNPUMEHEHHEM TrpapuuecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; rpaUuecKu UCCIIEOBATh COBMECTHbIE
HaAOII0/IEHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U IMHEHHOU perpeccuu

YMeHue onepupoBaTh IOHATHUAMM: CIY4YaWHBIM ONBIT M CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHUS; yMEHUE BBIYMCIATH
BEPOSTHOCTb C MCIIOJIb30BAaHMEM TIpaUUecKHMX METOJIOB; IHPUMEHAThH
GopMyJbl CIIOKEHUS U YMHOXEHMsI BeposTHOCTEH, (GopMmyiy IOIHOM
BEPOSTHOCTH, (popmyisty bepHymim, koMOMHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONepUpOBaTh
MOHATUSAMHM:  CllydailHasT  BEIWYMHA, PACIPEICICHUE BEPOSTHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHEHHE
ClIy4ailHOM  BEJIMYMHBI, (QYHKIMM  pacnpefeseHus U  IIJIOTHOCTU
PaBHOMEPHOT0, ITOKA3aTEJBHOIO U HOPMAJIBHOIO PAaCIpEACICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACHpPEACIICHUN Ul PELICHUs 3a1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHMI; YMEHHE PUBOIUTH PUMEPHI ITPOSBIECHUS 3aKOHA OOJIBIINX
qucen B HPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OINEpUPOBAThH
MOHATUSAMH: COYETaHWE, IIEPECTAHOBKA, YHCIO COYETAHHWH, YHUCIO
nepectaHoBoK; OWHOM HbrOTOHA; yMmMeHHME MNPUMEHSITh KOMOWHATOpHBIE
GakTbl W pacCyXAE€HUsS s pelIeHHs 3ajad; OLEHUBATh BEPOSTHOCTU
peasibHbIX ~ COOBITMH;  COCTaBJIATH  BEPOSTHOCTHYIO  MOJEIb U
HMHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

VYMeHne onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIia, IUIOCKUI yroJl, IBYTPAHHBIN
YroJl, TPEXTPAaHHBIA yTOJ, CKPEIIUBAIOLIMECS MPSAMBIE, NapaUIeIbHOCTh U
MEPNEHAUKYISIPHOCTD MPAMBIX U TUIOCKOCTEH, YTOJI MEXy NMPSMBIMHU, YIOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSMHU, PACCTOSHUE OT
TOYKU N0 IUIOCKOCTH, PACCTOSHHE MEXKIY IPSAMBIMH, PACCTOSHHUE MEKIY
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IJIOCKOCTSIMU; YMEHHE HCIIOJb30BaTh MpPH PEIICHUH 3a/Jad H3y4YCHHbIC
(bakTbl U TeopeMbl MJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl OOBHEKTOB
OKPYXAIOIIeT0 MHpa; CTPOUTh MaTeMaTHYeCKHE MOJIEIH C IOMOIIbIO
reOMETPUYECKUX TOHSITUM M BEJIMYMH, pEIlaTh CBSI3aHHBIE C HUMH
MPAKTUYECKHE 3a/1a4U

YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAnb (GUTYpbI, 00BEM QUTYPHI,
MHOTOTPAaHHHK, NPABWIbHBII MHOTOTPaHHHUK, CCUYCHHWE MHOTOTPAaHHHUKA,
Ky0, mapaulenenunesn, NpU3Ma, OUpaMHIa, (QUTYpa M TOBEPXHOCTb
BpallleHNsl, LWIMHIP, KOHYyC, mmap, cdepa, IIOmaab cepsl, IUIONIaIb
MOBEPXHOCTU THPAaMUIBI, TPHU3MBI, KOHyca, LWIMHAPA, O00BEM Kyoa,
OPSAMOYTOJBHOTO TapajieNienunea, MNUPaMUAIbl, TPU3MBI, WIHHIPA,
KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyCa W LWJIMHPA,
napajulellbHble OCH MM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacamomasacs cdepbl, OUIMHApPA, KOHYyca; YMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHKA, HM300pakaTh MHOTOTPAaHHUKH, (UTYpHl M TOBEPXHOCTH
BpAIIEHUs, UX CEYECHUS, B TOM YHUCIEC C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHSTH CBOWCTBA TEOMETPHUYECKHX (UTYp, CAMOCTOSTEIHHO
(GOpMyIUpPOBATH OINpPEEICHUS N3yYaeMbIX (HUTYpP, BBIIBUTATh TUIOTE3BI O
CBOMCTBaX M TIPU3HAKaX TEOMETPUYECKHX (uUryp, 0OOCHOBBIBATHHIH
ONpoBepraTh MX; YMEHHE TPOBOJWTH KIACCHPHUKAIMIO (GUTYp IO
pPa3NMYHBIM TPU3HAKaM, BBIIOJHATE HEOOXOAWMBIC JIOTIOJIHUTEILHBIE
MOCTPOCHHS

YMeHue onepupoBaTh MOHITUSIMH: JBHXKEHHE B  IPOCTPAHCTBE,
napajuleNbHBIi MEPEeHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO00Ms, TMMOA00HBIE (QUTYPBI, YMEHUE
pacrio3HaBaTh paBHBIE W TOJO0HBIE (UTYpPHI, B TOM YHCIE B TIPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOILIEHUS MpPHU
pelmIeHNH 3ajlad; HAaXOJUTh TE€OMETPHUYECKHE BEIMYMHBI ([UIMHA, YTOI,
I0IaAb, 00BEM) MIPU PELICHUHU 3aj1au U3 APYTUX y4eOHBIX IPEAMETOB U U3
peanabHOM KM3HM; YMEHHE BBIYMCIATH N'€OMETPUYECKHE BEIMUMHBI (JIHHA,
yroi, miouajas, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJb3Ys H3y4YEHHbIE
dbopMyaBl M METOJbl, B TOM YHCIE: IUIOMIAJb MMOBEPXHOCTH MUPAMUJBI,
MpU3MBl, KOHyCa, [HJIMHIpa, IUIomaas cdepbl; 00BEM  KyOa,
NPSMOYTOJIBHOTO TapalIeNienuIea, MHPaMUAIbl, TPU3MBI, [HIHHIPA,
KOHYcCa, I11apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD

YMeHue OmnepupoBaTh MOHSATHSIMU: MPSIMOYTOJbHAs CHCTEMa KOOPJIMHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJAMHATHI BEKTOpA, CyMMa BEKTOPOB,
NpOM3BEJCHUE BEKTOpPAa Ha 4YHCJIO, pa3joKEeHHEe BeKTopa Mo 0asucy,
CKQJIIPHOE TMPOM3BEICHHE, BEKTOPHOE MPOM3BEIACHUE, YIOJl MEKIY
BCKTOpaMH; YMCHHUEC HUCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHI:Iﬁ METOO IJIsL
pEe€mICHUA TCOMETPUUCCKHUX 3aJiad U 3aaa4 IPYyrux y‘-Ie6HI)IX npeamMcEToOB

13

YMenue BLI6I/IpaTB HO,[[XOI[SIH_[I/II\/'I MCTOJ IJId pCHICHUS 3aaavu; NOHUMAHUC
SHAYUMOCTH MATEMATUKH B M3YUCHHHN TMPHUPOAHBIX H 06H_[eCTBeHHI)IX
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MPOLIECCOB U SIBJICHUWH; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHME MPUBOIUTH MPUMEPHl MAaTEMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKHU
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kox  IIpoBepsiemblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 Panmonanbhple  uncna. OOBIKHOBEHHbIE U JIECSATUYHBIE JpOOH, IPOLEHTBHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernieckuil KOpeHb HaTypallbHOW cTemneHu. JlecTBus ¢ apudMeTHIecKuMu
' KOPHSIMHU HaTypajbHOU CTEIIEHU
1.4 Crenenp c¢ wnenbiM 1nokaszareneM. CTeneHb € palMOHAIBHBIM IOKA3aTEJIeM.
' CaoiicTBa cTeneHu
L5 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMEeHTa
1.6  Jlorapudm uncna. JleciTHuHBIC M HATYpaJIbHBIE JIOTAPU(DMBI
JelicTBuTenbHble uMchaa. ApudMeTHYecKue onepauuud ¢ JAeHCTBUTEIbHBIMU
1.7  uncnamu. ITpuGnukEHHBIE BHIUMCIIEHUS, IPAaBUIIA OKPYTJICHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8  IIpeoOpa3zoBaHue BeIpaKECHUI
1.9  KommiekcHsle uncia
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 = HppauuoHalbHbIE YpaBHEHUS
2.3 = Tpuronomerpuueckue ypaBHEHUS
2.4  Tloka3zarenbHble U JOTapU(PMHUUECKUE YPAaBHEHHS
2.5  Uensie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 = UppammoHaiibHbIe HEPABEHCTBA
2.7 = Tloka3zatenbHbIC U JOTapU(MUUECKIE HEPABCHCTBA
2.8 = Tpuronomerpuueckue HepaBEeHCTBA
2.9 = Cucrtemsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHeHUS, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cuctemMsl TMHEUHBIX ypaBHEHUNH. OTpeaenTenb MaTpHULIbI
3 OyHKIMH U TpaduKu
31 @OyHK1ms, crnocodbl 3amanus ¢yHkuuu. I'padux ¢yHkumu. BzaumHo oOparHble
' ¢ysakuuun. YérHeie u Heu€éTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHMi ¢GyHkuumu. Hymu Qyskumm.
30 [IpoMexyTku  3HAKOMOCTOSIHCTBAa.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHMH.

MakcumymMbl U MUHMMYMbl GyHKIMUA. HauGonbiee ¥ HanMeHbIee 3HAUCHHE
(GYHKIMU Ha TPOMEKYTKE
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CrenenHass (QyHKIUS C HaTypajJbHBIM W LEJbIM MokazareneMm. EE& cBoiicTBan

33 . .
rpaduk. CBoiicTBa 1 rpaduK KOPHS /1-OW CTETICHH
3.4  Tpuronomerpuueckue QyHKINU, UX CBOMCTBA U rpaduKu
3.5  Tloka3arenbHas u JorapupmMuueckas QyHKLINHU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMmnToThl rpadukoB GyHkui. CpoiicTBa  (QyHKIHUIA,
) HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIIEA0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmyia cI0KHBIX POIEHTOB
4 Havana marematnueckoro anaiansa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIEMEHTAPHBIX (QYHKIIMNA
[Ipumenenue NPOU3BOAHON K HCCIENOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTH U
4.2 oakctpeMmyMbl. HaxoxaeHre HanOOJBIIET0 U HaMMEHBIIETO 3HAaYeHHs] QYHKIUU Ha
OTpe3Ke
4.3  IlepBooOpa3Has. MHTterpan
5 MHokecTBa U JJOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMU. J(narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 = BeposTHOCTH
6.3  KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 IlpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE
7.3 = MHoOrorpaHHuKu
7.4  Tena 1 NOBEpXHOCTH BPALLECHUS
7.5 KoopanHatsl 1 BEKTOpBI
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