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HOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs Jisi oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIii Kypc «BeposATHOCTH M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOM mmkoybl. Kypc mpemaHazHaueH s (OpMHUPOBAHHS y OOYUYarOIIUXCS
CTATUCTUYECKOM KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS N3MEHUYMBOIO MHUPA, pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJI€HO HAa 3aKpEIUICHUWE 3HAHUM, MOJYyYEHHBIX MPU
VM3YyYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTrBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJICJICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEID.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO PACIpeNeIeHNd U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTaMHU
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanne mmanA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM 1Jis1 (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXKJly 3HAUYCHHMSIMU CIy4YallHBIX BEJIMYMH, a TAKXKE 3Ta JUHUS HEOOXOoIHMMa Kak
0aza 1y M3y4deHUsl 3aKOHAa OONbIIMX 4Yuceldl — (PYHIAMEHTAJIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TpUPOJEe U OOIlecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMU  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAaHUU W U3YYEHHM CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3Yy4YEHHE Marepuana 0e3 J/0Ka3aTeNbCTB MPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Cny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIyYailHbIe COOBITHS. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ| COOBITUSAMU: TIEpeceUeHUE, 00beTMHEHUE, POTUBOIOIOKHbIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaswio ymHoxeHus. [lepectanoBku u dakropuan. Yucmo
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymn.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXHMJAHUE, JHCIEPCHUs W CTaHAAPTHOE OTKIOHEHue. Ilpumeprsl npumeHeHus
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
JTUCTIEPCHSI TEOMETPUUECKOTO i OMHOMHUAIBHOTO PACIIPEACIICHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeACICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUUA O0YHAIOIIErOCsl KAK aKTUBHOT'O
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 33]1a4 MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX IpoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYyJIBTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00yUaAWUXCcl (0c80eHUe
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEpJIUTEIbHBIE W OTpHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEOBATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHHUIO OCOOCHHOCTEH MAaTeMaTU4eCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
IOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOMPOC U IS PELICHUS 3a]1a4y;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaAEXKHOCTh uHbOopMaIun o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.



OO01menue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aaum, BbICKa3bIBaTh UJI€U, HALIEJIEHHbBIE HA MMOUCK
pEelIEHNs; COMOCTABIISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaTbl  pELIEHMs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaJTLHON paOOTHI PU PEIICHUH YYCOHBIX 3aJ1a4; TPUHUMATh 11CJTh
COBMECTHOM JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B IPYIIIOBHIX (hopMax paboThl (00CyxkaeHrss, 0OMEH MHECHHI,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pecynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranuszanus:
COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJlayu, BHIOUPATh CIIOCO0 PEIICHHS C

y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHONW pedlIeKCMM KakK OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHIEeCKON 3a/1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBHUSIM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  cpeaHee — apudmerndyeckoe,  MeAWaHa,
HanOoubliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
cOOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0J) CIYy4alHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMH CITyYaWHBIMH COOBITHSIMH,
HaXOJIWUTh W CpPaBHHUBATh BEPOSITHOCTH COOBITUH B W3YYEHHBIX CITyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JaHHOMY  COOBITHIO;
MOJIb30BaThCS JuarpamMmmamu Dinepa U GopMyJioi CIIOKEHUS BEPOSTHOCTEH IpH
pellIeHnN 3a/au.

OnepupoBaTh MOHATHUSMHU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCHBITAHUHN 1O TIEPBOTO YCIEXa; HAXOIUTh BEPOITHOCTH COOBITUH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydailHass  BEJIMYMHA,  paclpeesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATHEM MAaTEMATUUYECKOTO OKUIAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBieHUEe 0 HOPMAIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposrIe)
HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI Koutpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaliHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMH 3 1 bubmmorexa [TOK
p p https://m.edsoo.ru/e0b7b0f1
HUCXOIaMHU
3 Omneparuu HaJ| COOBITHSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSATHOCTD, IEPEBO CIIYIAHOTO
4 ombITa, o Mpna HOJIHOP'IHBE OHTHo};IiI/I u 6 bubmorexa IOK
» POPMY N p https://m.edsoo.ru/e0b7b0f1
HE3aBUCUMOCTH COOBITHI
bu6mmoreka [IOK
5 9 §) 4
JIEMEHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Cepuu ociaeI0BaTeEIbHBIX HCIBITAHUN 3 1 bubmmorexa [IOK
p A https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U PACIIPENCICHUS 6 bubmnorexa [IOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [JOK
8 006006 5 2
ODILCHHE H CHCTCMATHIAIA SHAHIHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 MaremaTuyecKoe 0KUAaHUE CITy4alHOM 4 bubnuorexa [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
9 Jucnepcus M CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnuorexa [JOK
CIIy4ailHOM BEJIUYMHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJIBIINX YHCET 3 1 bubmorexa OK
https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenwsi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMATIBHOE paCTIpeAcIEtiA https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUCcTeEMAaTU3alys 3HaHUu! https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBnenune JaHHBIX C TOMOLIBIO 1 bubnuorexa [JOK
TaOIUI ¥ AUarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmeTndeckoe, MeIUaHa,
HanOoJIbIIIee U HAUMEHBIIIEEe
2 3HAYEHHS, Pa3Max, JUCIIEPCHS 1 bubmiorexa HOK
P ’ pert, https://m.edsoo.ru/dd00738d
CTaHJIAPTHOE OTKJIIOHCHHE YUCIIOBBIX
HabOpOB
Cpennee apudmernyeckoe, MeIuaHa,
HauOoJbllIee U HAaUMEHbIIee
3 3HAYEHUS, pa3Max, JUCIEPCUS 1 bubmmorexa [OK
P ’ P, https://m.edso0.ru/98645f6c
CTaH/IaPTHOE OTKJIIOHEHHE YMCIIOBBIX
Ha0bOPOB
Cpennee apudmernyeckoe, MeuaHa,
HauOoJbIlIee U HAMEHbIIEe
bu6mmoreka [JOK
4 3HAYCHMS, pa3Max, JTUCTIEPCHS, 1
https://m.edsoo.ru/7c9033a8
CTaH/IaPTHOE OTKJIIOHEHHE YHCIIOBBIX
HabOpPOB
Cny4aliHble SKCIEPUMEHTHI (OTBIThI
5 u ciq aliHbIE co61§m;1 ( ) 1 bubmmorexa [JOK
ya ) https://m.edso0.ru/347¢1b78
DnemMeHTapHbIe COOBITHS (MCXOIbI)
5 BeposTHOCTB ciTy4aifHOTO COOBITHS. 1 bubnuoreka [IOK

BeposTHOCTH COOBITHH B OMBITAX C

https://m.edsoo.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMU

BeposiTHOCTB CcilyualiHOTO COOBITHSI.

bubmmoreka [{OK

! [IpakTuyeckas padora https://m.edsoo.ru/5e8fad4a
Omneparuu HaJl COOBITHSMU:

3 nepeceyeHue, 00beTMHEHUE COOBITHIH, bubmuoreka [JOK
MIPOTUBOMOJIOKHBIE COOBITHSL. https://m.edso0.ru/221c622b
Huarpammer Ditnepa
Omneparuu HaJl COOBITHSMU:

9 nepeceveHne, 00beAMHEHUE COOBITHIA, bu6mmoreka [IOK
MIPOTUBOMOJIOKHBIE COOBITHS. https://m.edsoo.ru/cc10cle?
Huarpammsl Dinepa

10 dopmyna cIoKeHHs BEPOSTHOCTEH bubnmorexa [JOK

https://m.edso0.ru/3057365d
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
11 BEpOSATHOCTEH. JlepeBo cirydaiftHOTO bubmorexa IOK
https://m.edso0.ru/9a408d25
JKCIIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
12 BEpOSATHOCTEH. JlepeBo cirydaiftHOTO bubmorexa HOK
https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
13 BeposTHOCTeH. [lepeBo ciyyaitHOro bubmmorexa [JOK
https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA

14 dopmyra MOJTHONU BEPOATHOCTH bubmmorexa [JOK

https://m.edsoo0.ru/15941bec

15 dopmyrna MoJIHONW BEPOATHOCTH bubmiorexa LIOK

https://m.edsoo.ru/a9ec13c8

16 ®opmyna MOJTHONW BEPOATHOCTH. bubnuoreka [IOK



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

Heszasucumele coObITHUA

https://m.edsoo.ru/e3dd5ac9

bubmuoreka [JOK
17 K
OHTPOIbHAs paboTa https://m.edso0.ru/29dc6ch9
bubmmoreka [{OK
1 K
8 OMOUHATOPHOE NIPABHIO YMHOKCHHA https://m.edso0.ru/2270cf70
bubmmoreka [{OK
19 I1
CPECTAHOBKI  pAKTOPHA https://m.edsoo.ru/d58ce6d1
. bubnuorexa [JOK
20 q
HEII0 coteTatii https://m.edso0.ru/7904dfb0
21 Tpeyronbnauk ITackamsa. @opmyna bubnuoreka [IOK
6unoma Hrrotona https://m.edsoo.ru/fa47998f
bunapHsIii cy4ailHBIN OMBIT
WCIIBITAaHUE), YCTIEX U HEeyaya.
22 ;63aBI/ICI/IMI))Ie};ICHI)ITaHI/If}I]JICe us bubamorera LOK
o P https://m.edsoo.ru/2e1f2368
HE3aBUCHUMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa
93 Cepusi HE3aBUCUMBIX HUCITBITAHUIA bubnuoreka [IOK
bepnynnu https://m.edso0.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTrueckas padoTa c bubnuoreka [JOK
KCMOJIb30BAHUEM AJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
. bubmuoreka [JOK
25 C
HYHAMHES BOIHHEA https://m.edso0.ru/639be9aa
26 Pacrnipenenenne BeposiTHOCTEN. bubnuoreka [IOK
Juarpamma pacrpeneieHus https://m.edsoo.ru/6dc7ff39
97 CymMMa 1 mpou3BeIeHUE CIy4alHbIX bubnunoreka [JOK

BCIINMYHUH

https://m.edsoo.ru/51b7ed5f



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f

28 CymMa U pou3BeICHUE CIy4alHbIX 1 bubnmoreka [JOK
BEJINYUH https://m.edsoo.ru/c2757cc3
II e acIpeIeIICHHI, B TOM
29 qlfcljf; rpebc:hf[)eTHI/II)qSCKoe u 1 bubmaorexa [IOK
P https://m.edso0.ru/91e08061
OMHOMHAJIBHOE
II e acIpeIeIICHHI, B TOM
30 ‘H/II)CI/JI'IL; rpel);hfeTHI/II)q:c;Io: 5 1 bubmaorexa [IOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpEHue, 06001EeHNE U 1 bubnuorexa [JOK
CUCTEMAaTHU3alus 3HAHWI https://m.edsoo.ru/0f4d3cd?
[ToBTOpEeHuEe, 0600IICHNE 1 bu6moreka [IOK
32 N 1
cHUCTeMAaTu3alys 3HaHuH https://m.edsoo.ru/e01a3dc4
bu6moreka [IOK
1
33 Hrorosas KOHTpOILHAT padoTa https://m.edso0.ru/a985ae79
34 [ToBTOpEeHuEe, 0600IICHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3aIys 3HaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpeHnue, o6o0IICHNE,
cucremarusanus 3HaHui. CryyaiiHbie
1 OTIBITHI M BEPOATHOCTHU CIIy4alHbIX 1 brbmmorexa [OK
. https://m.edso0.ru/430d330a
coObITuii. Cepru HE3aBUCUMBIX
UCIBITAaHUH
[ToBTOpeHue, 0600IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
. bubmuorexa [JOK
2 OTIBITHI M BEPOSITHOCTHU CITyJaiHBIX 1
. https://m.edsoo.ru/a573a292
coOpIThil. Ceprn HE3aBUCUMBIX
HUCTIBITAHUN
[ToBTOpeHue, o6obIIEeHNE,
cuctemaTtusanus 3Hanuii. CiydaiiHbie
. bu6mmoreka [JOK
3 OTIBITHI M BEPOSTHOCTHU CITy4alHBIX 1
N https://m.edsoo.ru/07a5e861
coOpITuii. Ceprn HE3aBUCUMBIX
HUCIBITAHUN
[ToBTOpEeHUE, 0600IICHNE,
cucreMaru3anus 3HaHuil. CiydaiiHble
. bubnuoreka [JOK
4 OTIBITHI U BEPOSTHOCTHU CITy4alHBIX 1
N https://m.edsoo.ru/32bc29bf
coObIThii. Ceprn HE3aBUCUMBIX
HCIBITAHUH
[Ipumeps! mpuMeHeHus
bu6mmoreka [JOK
5 MaTEeMaTUYECKOTO OKUIaHUS 1
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, oTepes)
6 MaremaTHueckoe 0XUIAHUE CYyMMBbI 1 bubnuorexa [IOK



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

CIy4alHbIX BEJIMYNH

https://m.edsoo.ru/O0adefe9e

MareMaTH4eCKOe OXKHUIaHHE

7 TeOMETPHUUECKOr0 ¥ OMHOMHUAILHOTO bubmmorexa [TOK
P . https://m.edsoo.ru/20de2fc2
pacrpeaeneHui
Maremarudeckoe OXKUJaHHUE
8 TeOMETPHUUECKOr0 ¥ OMHOMHUAILHOTO bubmmorexa [TOK
P . https://m.edso0.ru/17b0e769
pacrpeeneHuit
9 Jucnepcus u cTaHgapTHOE bubnuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jucniepcr TeOMETPUYECKOTO U bubmuorexa [JOK
OMHOMUAIBHOTO pacrpeaeIeHHs https://m.edsoo.ru/4b5a495e
[IpakTrueckas padoTa ¢
12 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/a53cd884
TaOJINIL
13 3akoH 00JBIINX yucen. BeibopouHbIit bubnuoreka [JOK
METOJ UCCIENOBaHUN https://m.edsoo.ru/94ddc34a
14 3akoH 00JbIIMX yucen. BeibopouHbIit bubnuoreka [JOK
METOJ UCCIENOBaHUN https://m.edsoo.ru/cf23b369
[IpakTrueckas paboTa ¢
15 HCIIOJIBL30BAHUEM DIIEKTPOHHBIX bubmorexa LOK
P https://m.edsoo.ru/6¢c1d11a6
TaOJINILL
bubnuoreka [JOK
16 n o
TOTOBAT KORTPOJILHAA PaboTa https://m.edsoo.ru/7e379f8f
IIpumepsl HENIPEPHIBHBIX CIYYalHBIX
PHMED bep i bubnmuoreka [JOK
17 BeIMYMH. OYHKINA ITIOTHOCTH

pacnpeaciiCHu. PaBHOMepHOC

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

pacrpeeneHue U €ro CBOMCTBA

[IpuMepsl HEPEPBIBHBIX CIIY4alHBIX
BeJIMYMH. OYHKIUSA IIJIOTHOCTH

bubmmoreka [{OK

18 pacnpenenenus. PaBHoMepHoe https://m.edsoo.ru/b1c2712e
pacrpeieIeHue U €ro CBOMCTBA
3agauu, IPUBOIAIINE K HOPMAJILHOMY
19 pactpeaenenno. OyHKIMS TUIOTHOCTH bubnuorexa [JOK
Y CBOWCTBA HOPMAJIBHOTO https://m.eds00.ru/97c19f59
pacrpeeneHus
[IpakTnueckas padoTa c
20 WCTIOJIb30BAHNUEM DJICKTPOHHBIX bubamorexa [JOK
https://m.edsoo.ru/1f1f9ad9
Ta0JIUII
[ToBTOpEeHuE, 0600IICHNE 1
21 CUCTEMATH3ALIUS 3HAHWN. bubmorexa LOK
https://m.edso0.ru/72953f4c
OmnucarenpHas CTaTUCTUKA
[ToBTOpEeHue, 0600IICHNE 1
22 CUCTEMATH3ALIUS 3HAHWN. bubmmorexa IOK
https://m.edsoo.ru/b699ad0c
OnucarenpHas CTaTUCTUKA
[ToBTOpEeHUE, 0600IICHNE 1
93 cucTeMaTu3auus 3HaHui. ONbITHI C bubnmuorexka [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fchacf9
COOBITHUAMHU
[ToBTOpEHUE, 0000IICHNE 1
24 cucTtemMaTusanus 3HaHui. OTBITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHUSAMHU
o5 [ToBTOpEHue, 06001meHne U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edso0.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
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

Brraucnenue BeposTHOCTEH COOBITHI
¢ mpuMeHeHueM Gopmyn u
rpadU4ecKux METOI0B
(koopaMHaTHas OpsMasi, JEpEBO,
auarpaMma Jusepa)

26

[ToBTOpEHUe, 0600MIICHNE U
cUCTEMaTU3alus 3HAaHUMN.
Borunicnenue BeposiTHOCTENH COOBITUIM
C IpUMeHeHueM GopMyi U
rpauyecKkux METo0B
(KkoopaMHAaTHas psMasi, JepeBo,
auarpaMma Jumiepa)

bubmmoreka [{OK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHuEe, 0600IICHNE 1
cUCTEMAaTU3alysI 3HaHUH.
Brruncienue BeposTHOCTEH COOBITHIA
¢ mpuMeHeHueM popmya u
rpaduIeCcKUX METOJIOB
(koopauHaTHas IpsiMasi, 1epeBo,
auarpaMma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/59641277

28

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
Brrurciienue BeposATHOCTEH COOBITHI
¢ mpuMeHeHueM Gopmyi u
rpaduYeCKUX METOI0B
(KoOpAMHATHAS TpsSIMasi, 1ePEBO,
nuarpamma Jiepa)

bubnuoreka [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpEHue, 0600ImEeHNE U
cucremaTu3anus 3HaHui. CioyJaiiHbie
BEJIMYUHBI M PACIIPEICIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00b2efb3



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3

[ToBTOpEHue, 0600MICHNE U
30 cucremaTu3anus 3HaHui. CioydaiiHbie 1 bubmorexa HOK
https://m.edsoo.ru/1cc2df8f
BCJIMYMHBI U paClIpCaACICHUA
[ToBTOpEHUe, 0600MIICHNE U
31 CHUCTEeMaTU3als 3HaHHM. 1 bubnuorexa [JOK
Maremarnueckoe 0KUIAHUE https://m.edsoo.ru/aeal298c
CIy4aliHOU BEJIMYHHBI
[ToBTOpEeHue, 0600IICHNE U
32 CHUCTEeMaTU3alrs 3HaHH. 1 bubnuorexa [JOK
Marematudeckoe OXKUJaHNuE https://m.edsoo.ru/640a8ebf
CIIy4aiHOU BEJIMYHHBI
bu6moreka [IOK
33 Mroronas koRTpOIbHast padora 1 https://m.edso0.ru/0fd6d597
34 [ToBTOpEeHue, 0600IICHNE 1 1 bu6mmoreka [IOK
cUCTEMAaTu3aIys 3SHaHUI https://m.edso0.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.9 OnepupoBaTb  MOHATUSMHU:  CpelHee  apuMeThyeckoe,  MeAHuaHa,
' HauOoJbllIee, HaMEHbIlIee 3HaYeHHEe, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHSMH: CIyYalHBINA SKCIEPUMEHT (OMBIT) U Clly4yailHoe
coObITHE, »JIEMEHTapHOE COObITHE (PIEMEHTApHBIM HCXO0J) CIy4aiiHOTro
6.3 OTIbITAa; HAXOJAUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMU CIy4allHBIMU
COOBITUSIMH, HAaXOJUTh M CPaBHMBATb BEPOSTHOCTH COOBITUH B M3YyYEHHBIX
CIIy4alHbIX SKCIIEpUMEHTAaX
Haxomute u QopmynupoBaTh COOBITHS: TIEpeceueHHe W OOBbEIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, TPOTHUBOIOJIOXKHOE JTAaHHOMY COOBITHIO;
' MOJIK30BAThCS AMarpaMMaMu Disiepa U PopMysIoil CIOKEHHS BEPOSITHOCTEH
IpY PELIeHUH 3a/1a4
OnepupoBaTh MOHATUSAMH: YCIOBHAs BEPOSATHOCTb, HE3aBUCHMBbIE COOBITHUS;
6.5 HaXOJUTh BEPOSITHOCTU C IMOMOLIbI MPaBWIa YMHOXKEHHS, C IOMOILbIO
JiepeBa CI1y4alHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABUWIIO YMHOXKEHUS IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATUAMU: HUCHBITAHWE, HE3aBHCUMBIE WCIBITAHUSA, CEpUs
. UCTBITAHUH, yCIeX M HeyJauya; HaxXOAUTb BEPOSITHOCTH COOBITMH B cepuu
' HE3aBUCHMBIX HCHBITAHUH J0 TEpBOro yclexa, HaXOJAUTh BEPOSITHOCTU
coObITUH B cepuu HcnbITanuil bepHyiu
6.8 OnepupoBaTb  NOHATHAMM:  CIOydaiiHas  BEJIMYMHA,  PACIPENECICHHE

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA




11 KJIACC

Kox
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEHN U CTATHCTHKA
51 CpaBHHMBaTh  BEPOSITHOCTH  3HAYCHUW  CIydalHOW  BEJIMYMUHBI  I10
pacrpeiesieHUIO WK C TIOMOIIBIO JUarpaMm
OnepupoBaTh TMOHATHEM MAaTEMAaTUYECKOTO OXKUIAHUS, TPUBOJUTH
59 MPUMEPHI TOTO, KaK MPUMEHSIETCSI MAaTeMaTHYECKOE OXKHUJaHUE CIIydalHOU
BEJIMYMHBI, HAXOJUTh MaTEMaTU4YeCKO€ OXXKHUJAHHUE IO JaHHOMY
pacrpeeeHuIo
5.3 Nwmets npencTaBieHne o 3aK0He OOJIBIINX YHCET
5.4 HNmeTs npencraBieHne 0 HOpMAJIbHOM pacipeaeieHun




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUSA

Kon
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBnenne HaHHBIX € TOMONIbI0 Tabmun wu  guarpamm. CpenHee
6.1 apudmernyeckoe, MenuaHa, HauOosblllee U HaUMEHbIEEe 3HAYEHHUs, pa3Max,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CnyuyaiiHple SKCHEpUMEHTHI (OMBITHI) W Cly4aliHble COOBITHSA. OJeMEeHTapHbIe
coOpITHsa (WcxoAbl). BeposTHOCTh citydaiiHOTO COOBITHSA. bBIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITHH. CiydailHbIE OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTapPHBIMU
coOpITUsMH.  BeposiTHOCTH  COOBITHI B ONBITaX C  PAaBHOBO3MOXXHBIMH
AJIeMEHTAPHBIMH COOBITUSIMHU
6.3 Onepauuu Haa COOBITUAMU: TepecedyeHue, OOBEAMHEHUE, MPOTHBOIOJIOKHbBIE
' coObITus. {uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN
6.4 VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSTHOCTEW. JlepeBo  ciydalHOro
' skcriepuMenTa. dopmyrna mosHOM BeposiTHOCTH. HezaBucruMbie COOBITHS
65 KomOunatopHoe mpaBmwio ymHoxenus. IlepectanoBku u dakropuan. Yucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), yCleX W Heynada. HeszaBucumpble
6.6 ucneiTanug. Cepusi HE3aBUCUMBIX HCIHBITaHMM 10 mepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIbITaHUN bepHyin
6.7 Cnyugaitnas BenuuuHa. Pacnipenenenue BepostHocTed. JluarpaMma pacripeesieHusl.

HpI/IMepLI pacnpeneneHHﬁ, B TOM YHUCJIC TCOMCTPUUCCKOC U OMHOMUAJIBHOE




11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YUucnoBble XapakTEPUCTUKU CIYYaHBIX BEJIMYHMH: MAaTEMaTHYECKOE OXKUJAHUE,
JIUCIIEPCHS] U CTAaHJAPTHOE OTKJIOHEHUE. [IpuMepsbl MPUMEHEHUS MAaTEMATHYECKOTO
O0XUJAaHUs, B TOM YHCJIE B 3aJayax M3 IMOBCEAHEBHOW JXKU3HHU. MaremaTHyecKoe
OXKHMJIaHW€ OWHAPHOM CIIy4ailHOW BEJMYMHBI. MaTeMaTH4eCKOE OXKUJIAHWE CYMMBI
CIy4alHbIX BEJIWYMH. MaTeMaTH4eCcKOe OKUJIAHUE U JTUCHEPCUS T€OMETPUUYECKOTO

1 OMHOMHUAJIBHOTO pacIpeieIeHHM

5.2

3akoH OOJBIIMX YMCEN W €ro pojb B Hayke, Mpupoje U oduiecTBe. BriOOpouHBIi

METO/I UCCIIEI0BAHUN

5.3

[IpuMepsl  HeNmpepbIBHBIX  CIIy4alHBIX BelMWYMH. [loHsATHE O IIOTHOCTH
pacnpezneneHus. 3asaqyu, IPUBOAAIINE K HOPMaJIbHOMY pacnpeneneHuro. [Tonsatue o

HOPMaJIBHOM pacrpeiesieHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Koxa
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero o01mero 06pa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNIbCTB, AITOPUTMAMH PEIICHUS 3a1a49; YMCHUE
dbopmynupoBaTh M ONEPUPOBATH TMOHATHUAMH: OIpPEACTICHUE, aKCUOMa,
Teopema, CJEICTBHE, CBOMCTBO, TPH3HAK, JO0KA3aTEbCTBO, PAaBHOCHIIbHBIC
(hOpMyIUPOBKY; NPUMEHATh HX; yMeHue (GOpMyIHpoBaTh o0OpaTHOE U
NIPOTUBOIIOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH IMPUMEPBI U KOHTPIPUMEDPSIL,
HNCITIOJIBL30BaTh MECTO/ MaTeMaTHUECKOU HHAYKIOUWW,; IPOBOAWUTL A0KAa3aTCIbHBIC
pacCyKaACHUuA IMpU PEIICHUU 3a4ad, OLCHUBATH JIOTUYCCKYIO ITPABHUJIBHOCTDH
pacCyXJICHUI; yMEHHUE OTIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ITOJMHOKECTBO,
onepannun Hazg MHOXECTBAMU, YMEHUE HUCII0JIb30BATh TCOPETUKO -
MHO>KECTBEHHBII amnmapar i onrucCaHusg peajlbHbIX ITPOIECCOB U SIBJIEHUN U
IIpU pElIeHUU 3ajad, B TOM YHUCIE U3 JPYTUX y4eOHBIX MPEJAMETOB; yMEHHE
OTNIEpPUPOBaTh TOHATHSAMHU: Tpad, CBsA3HBIA Tpad, aepeBo, HHMKI, Tpad Ha
TUTIOCKOCTH; YMEHHUE 3aJaBaTh M OMHCHIBATH Ipadbl pa3IUUHBIMU CIIOCOOAMU;
WCTIOJIH30BAaTh Tpadbl MPH PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSAMU: HATYPAIbHOE YKCIIO, LIEJI0€ YUCIIO, CTENEHb
C LedbIM [OKa3zaTelleM, KOpPEHb HaTypalbHOM CTENEHH, CTeNeHb C
palMOHAIBHBIM [IOKa3aTelleM, CTENeHb C JEHCTBUTENIBHBIM I10Ka3aTelleM,
Jgorapu¢m 4ucia, CUHyC, KOCUHYC U TaHI€HC IPOU3BOJIBHOTO YHUCIIA, OCTATOK
0 MOJYJI0, PalMOHAIBHOE YMCJIO, HMPPALUOHAIBHOE YHUCIO, MHOXECTBa
HaTypaJlbHbIX, ILEJbIX, PAlHOHAIBHBIX, JICHCTBUTENIBHBIX YHCEN; yMEHHE
UCNOJIb30BAaTh NPU3HAKU JAEIMMOCTH, HAUMEHBbIIMN OOIUH JenuTens u
HauMeHbllee oOllee KpaTHoe, alropuTM EBkimaa mpu pelieHud 3ajad;
3HAaKOMCTBO C Pa3jIMYHBIMHM MO3ULMOHHBIMH CHUCTEMaMHU CUHUCIICHUS; YMEHUE
BBIMOJIHATh BBIYMCIICHUWE 3HAYEHUH M 1peoOpa3oBaHUS BBIPAXKEHUH €O
cTereHsMU U Jorapudmamu, npeoOpa3oBaHHs JpOOHO-pPALMOHATIBHBIX
BBIPQ)KEHUI; yMEHHE OIEepUpOBaTh MOHATUAMU: IOCJIEIOBATEIBHOCTD,
apupmeTHyecKas Mporpeccus, IeoMeTpuyecKas Mmporpeccusi, OECKOHEYHO
yObIBaroIast reoMeTpHIecKas IIporpeccus; YMEHHE 3a/1aBaTh
HOCTIeIOBATENbHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOpMYyI;
YMEHHE OIEPUPOBATh MOHATHSIMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOJIYJIb M apryMEeHT KOMIUIEKCHOro uucnia, (opma
3alUCH  KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas, TPUTOHOMETpUYECKas M
anreOpanyeckas); yMeTb MpPOU3BOAUTH apudMeTHyeckue ASUCTBUS C
KOMIIJIEKCHBIMH YMCJIaMU; TPUBOIUTH IIPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX
4HuCell; ONEpUpPOBaTh MOHATUAMHU: Marpuma 2x2 u 3X3, omnpenesnnTenb




MaTpHIlbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHue onepupoBaTh IMOHATUSMM: pPALMOHAIBHBIE, HPPALUOHAIbHBIC,
MoKa3aTeNbHbIE, CTEMEHHBbIC, JIOrapu(MHUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CHCTEMbI, YMEHHUE OIEPUPOBATH IOHITUIMMU:
TOKJIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHME, HEPABEHCTBO,
CUCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCWIIBHOCTb YPABHEHUI, HEPABEHCTB
U CHCTEM; YMEHHUE pellaThb YPAaBHEHHS, HEPABEHCTBA M CHUCTEMBI C ITOMOILIBIO
pa3IMYHBIX NPUEMOB; pEIIaTh YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C
1apamMeTpoM; IPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS
MaTeMaTHYeCKHX 3a/ay U 3a7ad U3 pa3jIMyHbIX oOnacTedl HayKu U peaybHOU
KU3HU

YMeHue omnepupoBaTh  MOHATUSAMHU:  (QYHKUMS, YETHOCTh  (QYHKIIHH,
MEePUOJUYHOCTh  (YHKLUHH, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
(GYHKIMM, SKCTpeMYM (YHKIMH, HauOosblliee M HaUMEHbllee 3HauYeHUus
(GYHKIIMM Ha MPOMEXYTKe, HempepbiBHAas (DYyHKIUSA, acCHUMITOTHI Trpaduka
¢byHKIIMM, TepBas W BTOpas NPOU3BOAHAS (YHKUMU, TEOMETPUUYECKHIN H
(u3nueckuil CMbICT MPOU3BOIHOM, NepBOOOpa3Has, oNnpeAeaEHHbIH HHTETpal;
YMEHHME HaXOJUTh AaCHUMITOTH Trpaduka QYHKUHUH; YMEHHE BBIUUCISTH
MIPOU3BOJIHbIE CYMMBI, MPOU3BEACHUS, YACTHOTO W KOMIO3MIMU (YHKIUH,
HaXOJUTh YpaBHEHUE KacaTeIbHOW K rpauky (yHKLIMU; YMEHHE HaXOAUTh
MIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKLUH; YMEHHE UCIOJIb30BATh POU3BOAHYIO
U1l WCClefoBaHUs (DYyHKUMH, HAXOAUTh HAMOOJbIIME U HAMMEHBIINE
3HaYeHus (QYHKUUH; CTPOUTh TIpaUKH MHOIOWIEHOB C MCIOJb30BaHUEM
anmapara MaT€MaTH4eCKOrOo AaHalu3a; IMPUMEHATb HPOU3BOJHYIO A
HAaX0XJACHHs HAWIYYIIEro PEIICHUS B IPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHUYECKUX U (PU3MUYECKHX 3a7adax; HaXOAUTh IUIOIAAu U 00BEMBI (GUryp
C IOMOLIbK0  HMHTErpaja; NPUBOAUTH  IPUMEPBl  MAaTEMaTUYECKOTO
MOJICJIMPOBAHMS ¢ IOMOIIBIO AU hepeHInaIbHBIX YPaBHEHHH

YMeHune omnepupoBaTh MOHATUAMH: rpaduk (QyHKOUH, oOpaTHas (QyHKIHS,
KOMMO3UIUsl  (QYHKIUH, JHHEHHAas QYHKIWS, KBaapaTudHas QYHKIHS,
panuoHanbHass ~ (QyHKIOMS, CTerneHHas  (QyHKIWS, TPUTOHOMETPUYECCKHE
GyHKIIMU, OOpaTHbIE TPHUIOHOMETpUYECKHE (YHKIUHU, I[OKa3aTeabHas |
norapudmuueckas GyHKIUU; YMEHUE CTPOUTh rpaduKy U3yYCHHBIX (QYHKIUH,
BBINOJIHATH MTPeoOpa3oBanus rpadukoB (GyHKIMN, HCIIOIB30BaTh TPaQUKH s
U3y4CHHS TPOIECCOB M 3aBUCHMOCTEH, IPH PEHICHUU 3alad M3 JPYrux
yueOHBIX TMPEAMETOBU 3aJad M3 peajbHOW JKU3HH, BBIPAXKaTh (POpMYITaMH
3aBUCHMOCTH MEXKJy BEIWYMHAMH; HCIOJb30BaTh CBOWCTBA U Tpaduku
GYHKIMM Ans pelieHds YpaBHEHUN, HEpPaBEHCTB W 3aJad C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOW TMJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

YmMmenue peaTh TCKCTOBLIC 3a/Ia4Y1 PA3HBIX THUIIOB (B TOM YHUCJIC Ha ITPOLCHTHI,
J0JIM U 4YaCTH, Ha ABHXKCHHUC, pa60Ty, CTOMMOCTb TOBApOB M YCJIYyI, HAJIOT'H,
3aga4dud M3 o0iactu YIIpaBJICHHUA JIMYHBIMU U CEMEUHBIMU (I)I/IHchaMI/I);




COCTaBJISATh BBIPAXKEHHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aauu, UCCIeI0BaTh MOJYYCHHOE PEIICHWE U OLEHHMBAThH MPABJIONOA00HOCTD
pe3ylbTaTOB; YMEHHE MOJCIHMPOBATH pPEANBHBIE CUTyallud Ha S3bIKE
MaTeMaTHKU; COCTABJIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI
II0 YCJIOBHIO 33J1a4M, MCCIEA0BATh NOCTPOEHHBIE MOJEIH C HCIIOJIB30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJIYYEHHBIA PE3Yy/IbTaT

YMeHHne omnepupoBaTh TOHATHAMH: CpeqHee apuMETHYecKoe, MeauaHa,
HauOoJblllee M HauMMEHbIIEEe 3HAYEHUs, pa3Max, IUCHEpCUs, CTaHAAPTHOE
OTKJIOHEHUE YHCJIOBOro HabOpa; yMEHHE W3BJIEKaTb, WHTEPIPETUPOBATDH
nH(popmalnio, MpEeACTaBIEHHYI0O B TaliMlax, Ha JAuMarpaMmax, rpagukax,
OTpaXKarollyl0 CBOWMCTBA pealbHBIX MPOLIECCOB W SBICHUN; NPEICTABIATH
nH(pOpPMaLIHIO C TOMOIIBIO TAOJIUI U AUArPAMM; MCCIIEI0BATh CTATUCTUYECKHE
JAaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IrpapuuecKUX METOJO0B U JIEKTPOHHBIX
CpEeACTB; rpaUyecKu HCCIEI0BaTh COBMECTHBIE HAONIOJECHUS C IOMOIIBIO
JarpaMM pacCenBaHUs U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHSITUSIMU: CIy4alHBIN OMBIT U ClIydailHOE COOBITHE,
BEPOSITHOCTh CIIyYalHOTO COOBITHS; YMEHHME BBIYUCIATH BEPOSTHOCTH C
WCIIOJIb30BaHNEM TpaUyeCKuX METOJOB; MPUMEHATHh (POPMYIBI CIIOKEHHS U
YMHOKEHUSI BepOATHOCTEH, (HOpMyNny TOJHOW BEpPOSTHOCTH, (QOpMyITy
bepnynnu, komOunatopHbie (GakThl U (OPMYJbI; OIEHUBATH BEPOSATHOCTH
peanbHBIX COOBITUI; YMEHHE ONEPUPOBATH MOHATHAMMU: CilydaiiHas BEJIMYMHA,
pacrnpenesieHue BEPOATHOCTEH, MaTEeMAaTHYECKOE OKHMIAHUE, IOUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHUE CIydalHON BeJIMYMHBI, QYHKIMH paclpesieeHus u
IJIOTHOCTH PaBHOMEPHOTIO, MOKA3aTE€IbHOIO U HOPMAIBHOIO PACIpPEIEICHUMN;
YMEHHE HCIIONIb30BaTh CBOWCTBA M3YYEHHBIX PACHPEIEICHHN Ul PELICHUS
3aJa4; 3HAKOMCTBO C TIOHATUSAMHU: 3aKOH OOJIBLIMX 4YHCEN, MEeTO[bl
BbIOOPOUHBIX HCCIICZIOBAHUM; YMEHHE NPUBOJUTH INPUMEPBl IPOSIBIECHUS
3aKOHa OOJIBIIMX YHMCENl B HMPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE
OIIEpUPOBATH MOHATUAMM: COYETAHHUE, IEPECTAHOBKA, YUCIO COYETAHNUMN, YUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHUE NPUMEHATh KOMOMHATOPHBIE (aKThI
U DPACCYKIEHUS U1 PEIICHHs 3aJad; OLECHUBATb BEPOSTHOCTH peaJIbHBIX
COOBITUH; COCTaBJIATh BEPOATHOCTHYIO MOJEIb U  HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, MpsAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUUHA YIJIa, IUIOCKUI YroJl, ABYTpaHHbIN yroJi, TpEXrpaHHbIN
yroJl, CKpellMBaroIIMecs IpsAMble, MapajlIeIbBHOCTh U NEPHEHIUKYIIPHOCTD
OpSMBIX M TUIOCKOCTEH, yrojl MeXAy MNpSAMBIMU, YroJd MEXAy MpsIMOH U
IUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXAY NPSMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSAMHU; YMEHHE
UCMOJb30BaTh MpPHU pEIIeHUH 337ad  HU3ydeHHble (aKkThl U  TEOpPEeMbI
IUIAaHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa;
CTPOUTb MATEMATUUYECKUE MOJEIM C MOMOIIBIO F€OMETPUUYECKUX MOHATHH U
BEJIMYUH, PEIIaTh CBA3aHHbIE C HUMH IIPAKTUYECKHE 3ajaul




10

YMeHue omnepupoBaTh MOHATHAMHU: IUIOIAAb (GHUTYpBl, O00BEM (UrypHI,
MHOTOT'PAaHHUK, MPaBUWIbHBI MHOTOTPAHHUK, CEUEHHE MHOTOTPAHHHUKA, KYO,
napajiesienunes, npusMa, nupamujaa, (Gurypa M MOBEPXHOCTb BpalleHHS,
IIMHIP, KOHYyC, Imap, cdepa, IUomans cdepsl, IUIONAgb HOBEPXHOCTU
NUpaMUIbl, TPU3MBIL, KOHYCa, MHIUHApA, O00BEM Kyba, HPSIMOYTOJIBHOTO
napajieNnenurena, MIpaMubl, TPU3MBbL, WIMHAPA, KOHYyca, mapa, pa3BépTKa
IOBEPXHOCTH, CEYEHHUS KOHyca W I[WIUHIApA, [apajuleJbHBIE OCH WU
OCHOBaHMIO, CEYEHHE INapa, IUIOCKOCTb, Kacaromasicsa cdepsl, MINHIPA,
KOHyCa; yYMEHHE CTpPOUTh CEUCHHE MHOTOIpaHHHKA,  HM300paxkaTh
MHOTOTPaHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAILIEHHS, UX CEYCHUS, B TOM YUCIIE
C TOMOIIBIO DJIIEKTPOHHBIX CpPEACTB; yMEHHE MPHMEHSITh CBOWCTBA
reOMETPUIECKUX (GUTYp, CaMOCTOSITETHHO (OPMYIUPOBATH OTPEACICHUS
n3ydaeMmblX (QUTyp, BBIIBUTATh THUIIOTE3bI O CBOWCTBAX M MPH3HAKAX
reOMETpUIECKUX (Quryp, OOOCHOBBHIBATHHIIM OIPOBEPraTh WX; YMEHHUE
MPOBOJIUTH KIACCU(UKAIIUIO (UTYp IO pa3IMYHBIM IPH3HAKAM, BBITOIHSATH
HE0O0XOAUMBIE JOTOITHUTEIHHBIE TOCTPOCHHSI

11

YMeHne onepupoBaTh MOHATHIMHA: TBHKEHUE B MIPOCTPAHCTBE, MapaslIeTbHBIH
MepeHoC, CHUMMETpHS Ha TUIOCKOCTH W B MPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue MOA00uS, M0J00HbIE PUTYPBI; YMEHHUE PACIIO3HABATH PABHbBIE
u monoOHBIe (UTYpPBI, B TOM YHCIIE B TPHPOJIE, MCKYCCTBE, apXHUTEKTYypE;
WCIIOJh30BaTh T€OMETPUYECKAE OTHOIICHUS MPH PEIICHWH 3aJad; HaXOJUTh
T€OMETPUYECKHE BEJIMYMHBI (JUTMHA, YroJj, IJIOomaab, 00bEM) MPU pelIeHUur
3aJad W3 JPYruxX Yy4eOHBIX MPEIMETOB M M3 PEATbHOW JKU3HH, YMCHHE
BBIYMCIIATh TEOMETPHUYECKUE BEIWYHMHBI (IUTMHA, YroJ, IUIOmAab, OOBEM,
TUTONIAb MTOBEPXHOCTH), UCIONB3Ysl U3yYCHHBIC (OPMYIBI U METOMIBI, B TOM
qpcie: IUIOMAAb TOBEPXHOCTH IHPAMUIbI, TPU3MBI, KOHYCa, IMIIMHIpPA,
wiomanas cheppl; 00bEM Kyda, TPSIMOYTOJIBHOTO — Tapayielienuie/a,
NUPaMUJIbI, TIPU3MBI, IWIMHIPA, KOHYCa, Iapa; YMEHHE HaXOUTh OTHOIICHUE
00bEMOB MOIOOHBIX HUTyp

12

VYmenune OIICPUPOBATL MOHATHUAMHA: IPAMOYIrOJIbHAsA CHCTEMA KOOpPAMWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAUWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPA HA YMUCJIO, PA3JIOKCHHUEC BECKTOPA I10 633Hcy, CKAJIAAPHOC
IIPOU3BCACHUC, BCKTOPHOC IMPOU3ZBCACHHUC, YI'OJl MCXKIAY BCKTOpaAMU; YMCHHC
HCIIOJIBb30BAaThb BeKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MCTOA I  PCHICHHA
TCOMECTPHUUCCKUX 3aaav U 3a4a9 APYTUX y‘le6HBIX npecaIMETOB

13

YMeHue BbIOMpaTh MOAXOAALIMHA METOJ Ul pelleHHs 3ajlaud; MOHUMaHHe
3HaYMMOCTH MAaTeMAaTUKH B M3YYEHUM TPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U  SBJICHUM; YMEHHME paClO3HABaThb IIPOSBIICHHE 3aKOHOB
MaT€MaTUKd B HCKYCCTBE, YMEHUE IPUBOIAUTH IPUMEPHl MATEMaTUYECKUX
OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
19 Paumonaneupie  uyncna.  OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOILCHTHI,
' OECKOHEYHBIC MTEPHOIUICCKHUE POOH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apupMeTHYeCKUMHU
' KOpPHSIMH HATYpaJIbHOW CTETIEeHU
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb ¢ palMOHalIbHBIM NoKa3zareneM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHMHYC W TAHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, AapKKOCHHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 | Jlorapudwm gucina. JlecATHIHBIC W HATypaIbHBIE JIOTAPHU(PMBI
JlefictBuTenbHbIe ynciaa. ApupMeTHYECKUE OTIEpalUH C JIEHCTBUTEIBHBIMUA YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIUMCICHUS, MpaBUiIa OKPYIJIEHUS, MPUKUJIKA U OLIEHKa pe3yabTaTa
BBIYMCIICHUN
1.8 | TlpeoGpa3oBaHue BEIpAKECHUM
1.9 | KowmmiekcHbie yncna
2 VYpaBHEHHs 1 HEpaBEHCTBA
2.1 | Uensie u 1poOHO-palIMOHATBLHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomeTpuuecKre ypaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapuhMUUECKUE YPaBHEHUS
2.5 | Lemnsie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHabHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JorapupMUYecKue HEPAaBEHCTBA
2.8 | TpuroHomerpuveckue HepaBEHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEHHBIX ypaBHEHUN. OnpeeTuTeNIb MaTPHIIbI
3 OyHKIMH U TpaduKH
31 OyHkiusa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHkinumu. B3aumao oOparHble
' ¢dbyuakun. Yetaple 1 HeuéTHbIe GyHKkuuU. [lepuonudeckue QyHKIMN
OO6nacTe ompeneneHUuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkuum.
3.9 [IpomexyTku  3HAKOTOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIHH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMHA. HanOospiiee 1 HanMeHblee 3HaueHHE (QyHKIUN
Ha IPOMEXKYTKE




CrenenHast QyHKIMS C HATYpaJdbHBIM U IIETBIM MMOKa3areneM. EE€ cBoiicTBam rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 | Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u gorapupmMudeckas GyHKIUH, UX CBOMCTBA U rpaduKu
36 Touku pa3peiBa. AcuMnToThl rpadgukoB GyHKIwiA. CBOMCTBA (QPYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmernyeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 | IlpousBoanast pynkuuu. IIponszBoaHbie 3eMeHTapHbIX QYHKIUI
[IpumeHenre NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskeHne HamOOJIBIIEr0 W HAWMMEHBIIEro 3HaueHus (YHKIUU Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammsl Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 | OmnucartenbHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






