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HOACHUTEJIBHAS 3AIINCKA

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{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

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 IPAXKTAHCKON MO3UIIUU O0YYAIOIIEroCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMM HWHCTUTYTAMU B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOU IITKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelICHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATUHU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; UHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIIECCOB Ha COCTOSHUE TPUPOTHON U COIMAIBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXKHBIX TIOCIICJICTBUHN JIJIS1 OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUJII PAa3BUTHS I[MBWIM3AIMW; OBJIAJCHHEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOEHHUS TMPOTpaMMbl Y4eOHOro IMpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusarom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIIAITh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM  JJIA  BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTIO), BHICTPAMBATH apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue qeiicCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENILHO CIJTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIECOBAaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIAITH 1e(pULINUTH MH(DOpPMALINK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUpPOBaTh HMH(POPMAIINIO, MPEJICTABIATh €€ B Pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme GOpMyITUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHON M WHIAWBUIYaTbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHHS 33]1a4M, BEIOUPATh CIIOCOO PEIICeHUs C
y4E€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HaBBIKAMHU  TIO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS

COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHM  CAaMOTIPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3aJ1a4H,

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JTAHHBIX, HAWMICHHBIX ONTMOOK, BHISBIICHHBIX TPYAHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuraTe U CTPOUTH TAOTHUIIH U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  CcpeaHee  apudMeTHYecKoe,  Me/AHaHa,
HanOoubliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApHbIM HCXOJ) CIYy4YaWHOTO OIIbITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaHBIMUA COOBITHSIMU,
HaXOJIWUTh W CpPaBHHUBATh BEPOSITHOCTH COOBITUH B W3YYEHHBIX CITyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
TaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIOXHOE  JAaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysIoN CI0KEHUs! BEPOSITHOCTEH MpH
pellIeHnN 3a/au.

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

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

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCIBITAHUHN 10 TIEPBOTO YCIEeXa; HAXOIUTh BEPOATHOCTH COOBITHH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYMHA,  paclpejaesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

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

OnepupoBaTh MOHATUEM MATEMAaTUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHre 0 HOPMAIIBHOM PACIpPEICIICHUU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) NMPOrpaMmblI Bcero Koutpoabubre | - Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 [IpencraBneHue NJaHHBIX U ONHUCATEIbHAS 4 bubnnorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMU 3 1 lf?t?iJ'I/I;I;T:;;?ﬁ/I:OWbO £
3IIEMEHTAPHBIMH UCXOJAMHU BS.IED. '
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCT, ACPEBO Bu6 1OK
. . nonmoTexa
4 CITy4aitHOTO OTbITa, (hOPMYIIa MOJTHOM 6 https://m.edsoo.ru/e0b7hOfL
BEPOSTHOCTU U HE3aBUCUMOCTh COOBITHUI T '
bubmuoreka [JOK
5 DeMeHThl KOMOMHATOPUKH 4 https://m.e dsoc])_[ru 160b7b0f1
6 Cepun nocie10BaTeIbHbIX UCITBITAHUN 3 1 Eubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
7 CnyyaiiHble BETUYUHBI U paclpeaencHus 6 Bu6mmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 i 5 2
O00011IeHNE U CUCTEMATH3ALMS 3HAHUN https://m.edsoo. ru/e0b7bOf
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) NPorpamMmbl Bcero Koutpoabubre | IpaxkTuyeckue o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypesI
MaremaTrnueckoe 0)KUJaHuE CIIy4aitHON bubnuoreka [JOK
1 4
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcus M CTaHAAPTHOE OTKIIOHCHUE 4 1 bubnuoreka [JOK
CIIy4aiHOU BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
1
3 3aKOH GostbmX HHCen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CitydaliHble BEIUYUHBI 5 bubnuorexa [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAcieiit https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
6 . 19 2
cucTeMaTu3alys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



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
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne TeMa VDoKa Mara uudposbie
n/n P Bceero Koutpoabubre | MpaxTuyeckue U3yUYEeHUsS o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
1 [IpencraBnenune naHHBIX C 1 bubnuorexa [JOK
MTOMOIIIBIO TAOJIHII U TMarpamMm 02.09.2025 | https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeayaHa, HauOoJIbIIee u
2 HauMEHBIIIee 3HAUCHUS, pa3Max 1 bubmorexa IOK
’ ’ 09.09.2025 | https://m.edsoo.ru/dd00738d
TMCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
3 HaWMEHbIIICE 3HAYCHUS, pa3Max 1 bubmorexa IOK
P ’ 16.09.2025 | https://m.edso0.ru/98645f6¢
JIMCTIEPCHUsI, CTAHIAPTHOE
OTKJIOHCHHUE YMCIIOBBIX HAOOPOB
Cpennee apudmeTrueckoe,
MerMaHa, HauboJIbIIee U
4 HaWMEHbIIICEe 3HAYCHUS, pa3Max 1 bubmorexa HOK
P ’ 23.09.2025 | https://m.edso0.ru/7c9033a8
JIMCTIEPCHUsl, CTAHIAPTHOE
OTKJIOHCHHUE YUCIIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
5 (OTBITHI) U Cy4aliHbIE COOBITHSI. 1 bubnuoreka [JOK
DneMeHTapHbIe COOBITHS 30.09.2025 | https://m.edsoo.ru/347c1b78

(ncxopn)



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

BeposTHOCTB CitydaitHOTO
coObITHsi. BeposiTHOCTH cOOBITHI

bu6mmoreka [{OK

6
B OIBITaxX ¢ PAaBHOBO3MOXHBIMH 07.10.2025 | https://m.edsoo.ru/64d75244
3JIeMEHTapPHBIMH COOBITUSIMU

7 BepostHOCTB CiiydaitHOTO bubnuorexa [JOK
coObrtrst. [TpakTudeckas pabota 14.10.2025 | https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

3 nepeceyeHue, 00beIMHEHNE bubnuorexa [JOK
COOBITHH, TPOTHUBOIIOJIOKHBIC 21.10.2025 | https://m.edsoo.ru/221c622b
coObITus. [Inarpammsl Diinepa
Omneparuu HaJ| COOBITHSMU:

9 nepeceyeHue, 00beTMHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC 11.11.2025 | https://m.edsoo.ru/cc10cle?
coObITus. [lnarpamMmmer Ditniepa

10 dopmyia CIOKEHUS bubnuoreka [IOK
BEPOSATHOCTEMN 18.11.2025 | https://m.edso0.ru/3057365d
YcioBHas BEPOSATHOCTb.

1 YMHOXEHHE BEPOATHOCTEH. bubnuoreka [JOK
JlepeBo CirydaifHOTO 25.11.2025 | https://m.edso0.ru/9a408d25
JKCIIEPUMEHTA
YcioBHas BEPOSATHOCTbD.

12 YMHOKEHUE BEPOATHOCTEMN. bubnunoreka [JOK
JlepeBo cirydaliHOTo 02.12.2025 | https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
YcioBHas BEPOATHOCTb.

13 YMHOXEHUE BEPOSITHOCTEH. bubnunoreka [JOK
JlepeBo ciydailHOTO 09.12.2025 | https://m.edsoo.ru/47fb6b11

OKCIICPUMCHTA



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

14

dopmyiia MOJHOK BEPOATHOCTH

bu6mmoreka [{OK

16.12.2025 | https://m.edsoo.ru/15941bec
15 dopmyia MoJHOK BEPOSITHOCTH bubmorera [JOK
pMY P 23.12.2025 | https://m.edsoo.ru/a9ec13c8
16 ®opmyra MOJTHONW BEPOSITHOCTH. bubnuorexa [JOK
HesaBucumbie coObITHS 30.12.2025 | https://m.edsoo.ru/e3dd5ac9
bubmmoreka [{OK
17 K
OHTPOIIbHAA paboTa 13.01.2026 | https://m.edsoo.ru/29dc6cb9
18 KomOunaTtopHoe npasuiio bubnnorexa [JOK
YMHOXEHUS 20.01.2026 | https://m.edso0.ru/2270cf70
bu6moreka [IOK
19 HepecraroBkit it paKTopHa 27.01.2026 | https://m.edsoo.ru/d58ce6d1
. bu6mmoreka [IOK
20 Hueo coteranit 03.02.2026 | https://m.edsoo.ru/7904dfb0
21 Tpeyronbnuk [Tackansa. ®opmyna bubnuoreka [IOK
6unoma Hrrorona 10.02.2026 | https://m.edsoo.ru/fa47998f
bunapHblii ciydaliHbIN OTIBIT
UCIBITaHUE), YCIIEX U Hey/aya.
22 §{e3aBHCHML)IeyHCHLITaHHzHCe us bubmorexa HOK
o P 17.02.2026 | https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUHN 10
MIepBOro ycrexa
23 Cepust HE3aBUCUMBIX UCIIBITAHUNA bubnunoreka [JOK
bepuymin 24.02.2026 | https://m.edsoo.ru/e9572a68
Cepust HE3aBUCHUMBIX UCTIBITAHUI.
24 IIpakTuyeckas pabora c bubnuoreka [IOK
HCIIOJIb30BAHUEM NIEKTPOHHBIX 03.03.2026 | https://m.edsoo.ru/f4al5al4

Ta0IUIL



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
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

bu6mmoreka [{OK

25 Ciysaifias BETUIHHA L 10.03.2026 | https://m.edsoo.ru/639bedaa
26 Pacnipenenenue BeposSTHOCTEN. 1 bubnuorexa [JOK
Juarpamma pacrpeieneHus 17.03.2026 | https://m.edsoo.ru/6dc7f39
97 CymMa 1 mpou3BeIeHHE 1 bubnuoreka [JOK
CITyJaifHbIX BEITHYUH 24.03.2026 | https://m.edsoo.ru/51b7ed5f
28 CymMa u npou3BeJieHre 1 bubnuorexa [JOK
CITyJaifHbIX BEITHYUH 07.04.2026 | https://m.edsoo.ru/c2757cc3
I i,
20| werereoverpraceroen |1 Babmmorora LIOK
P 14.04.2026 | https://m.edsoo.ru/91e08061
OMHOMHATHHOE
IT ,
0 | wnere reoverpmiceroen | 1 Babmorora LIOK
P 21.04.2026 | https://m.edsoo.ru/5afffo5f
OMHOMHATBHOE
31 [ToBTOpEeHue, 0600IICHNE 1 1 bubnuoreka [IOK
cUCTEMATH3AIUS 3HAHUI 28.04.2026 | https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
CHUCTEMATHU3aIUA 3HAHUHI 05.05.2026 https://m.edsoo.ru/e01a3dc4
bu6mmoreka [JOK
33 4 0 1
TOTOBAN KOETPOIRHE pabota 12.05.2026 | https://m.edsoo.ru/a985ae79
34 [ToBTOpEeHUE, 0000IICHNE 1 1 bubnnoreka [JOK
cUcTEMAaTU3alUs 3HAHUI 19.05.2026 | https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
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

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Koutpoabubre | Ipaxriyeckue u3ydyenusi | oOpa3oBaTesibHbIE
padoTsI padoThbI pecypesI
[ToBTOpeHnue, o6o0IICHNE,
CHUCTEeMaTU3als 3HaHH.

1 CrnydaifHble OTIBITHI U 1 bubnuorexa [JOK
BEPOSTHOCTH CIIy4alHBIX https://m.edsoo0.ru/430d330a
cooOpIThii. Ceprn HE3aBUCUMBIX
HUCTIBITAHUHN
[ToBTOpeHue, 0600IICHNE,
cUCcTeMAaTH3aIysI 3HaHUH.

5 Cny4aliHbl€ OTIBITHI U 1 bubnuoreka [IOK
BEPOSATHOCTH CIIy4alHBIX https://m.edsoo.ru/a573a292
coOpIThii. Ceprn HE3aBUCUMBIX
HCTIBITAaHUH
[ToBTOpEeHUE, 0600IICHNE,

CUCTeMaTH3allMs 3HAaHUH.

3 Ciny4aliHble ONBITHI U 1 bubnuoreka [JOK
BEPOSATHOCTH CIIy4alHbBIX https://m.edso0.ru/07a5e861
coObITHil. Cepuu HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEHnue, 06061IeHNE,

4 CHCTEeMAaTH3alMs 3HAHUH. 1 bu6mmoreka [JOK

CrydaiiHble OTIBITHI U
BEPOSITHOCTH CITy4aiHBIX

https://m.edsoo.ru/32bc29bf



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

coObITHii. Cepuu HE3aBUCUMBIX
HUCTIBITAHU I

[Ipumeprl npuMeHeHU

bubmmoreka [{OK

5 MaTEMaTHYECKOTO OXKUIAHUS
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JloTepes)

6 MaremaTrHdecKoe OXKHUIaHUE bubmmoreka [{OK
CYMMBI CITy4allHbIX BEJIMYHH https://m.edsoo.ru/Oadefe9e
MaremaTrHdecKoe OXKHUIaHUE

7 reOMETPHUUECKOro 1 bubmorera [JOK

P . https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOTO paclpeeIeHH
MaremaTriecKoe OXKuIaHue
8 FEOMETPHUECKOTO 1 bubmorera [JOK
p . https://m.edso0.ru/17b0e769
OMHOMHUAIBHOTO paclpeieIeHH

9 Jucnepcus u cTaHAapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
Jucnepcus u cTaHIapTHOE bubnuoreka [IOK

10
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

1 Jlucniepcuu reOMETpUYECKOro 1 bubnuoreka [JOK
OMHOMHAIBHOTO pacIpeacICHUs https://m.edsoo.ru/4b5a495e
[IpakTrueckas paboTa c

12 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmmorexa [IOK

P https://m.edsoo.ru/a53cd884
TaOJINILL
3aK0H OOJIBIINX YUCEL.
13 Bri6opounsIii MeTO bubmmorexa [JOK
p . g https://m.edsoo.ru/94ddc34a
HCClIeIOBaHU M
14 3aKOH OOJBIINX YHCEN. bubnuoreka [JOK

Br160opouHslii MeTOA

https://m.edsoo.ru/cf23b369



https://m.edsoo.ru/ea27084d
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

HUCCIIENOBAaHUN

[IpakTuyeckas pabora c

bubmmoreka [{OK
15 HCII0JIb30BAHUEM IEKTPOHHBIX
https://m.edsoo.ru/6¢c1d11a6
TaOJINII
bubmmoreka [{OK
16 Hrorosasg xourpoabHast padora
p p https://m.edsoo0.ru/7e379f8f
[TpumepbI HePEPBIBHBIX
CIIYYallHEBIX BeIMYUH. OyHKIUS
17 HJ'I}(]):“HOCTI/I acm GJIGJ'ICIZI/II{ﬂ bubmmorexa LHOK
pactip ) https://m.edso0.ru/9f5b423d
PaBHOMEpHOE pactipenenenue u
€r0o CBOMCTBA
[Tpumepbl HeMTPEPHIBHBIX
CIIYYaHEBIX BeTNYUH. OYyHKIINS
18 nn}g;Hocm acmpe eneHyI/II{;I bubmorexa HOK
pacnpeA ) https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBa
3amauu, TPUBOISIINE K
19 HOPMaJIbBHOMY PacIpe/IeieHHUIO. bubnuoreka [JOK
OyYHKIMS IJIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97c¢19f59
HOPMaJIBHOTO pacIpeeIICHHsI
[IpakTuueckas padoTa c
bubnuoreka [JOK
20 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TaOJINILL
[ToBTOpEeHUE, 0000IICHNE 1
21 CUCTEMATHU3AIUA 3SHAHUHN bubmorexa [IOK
H ’ https://m.edso0.ru/72953f4c
OmnucarenbHas CTATUCTHKA
99 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/b699ad0c



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
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

OnucarenpHas CTaTUCTHKA

23

[ToBTOpEHue, 0600IICHNE U
cucTeMaru3aius 3HaHUi. OMbITHI
C paBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU

bubmmoreka [{OK
https://m.edsoo.ru/3fchacf9

24

[ToBTOpEeHue, 0600IICHNE U
cucTeMaTtu3alus 3HaHui. OTBITHI
C PAaBHOBO3MOHBIMH
AJIEeMEHTAPHBIMH COOBITUSIMU

bubmmoreka [{OK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEeHuE, 0600IIEHNE 1
CHUCTEeMaTH3alrs 3HaHU.
Beruucnenue BeposiTHOCTEN
coObITHI ¢ pUMEHeHHEeM (HopMYyIT
1 rpadUIeCKUX METOJIOB
(KkoopaMHaTHas IpsMasi, JepeBo,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/272910f5

26

[ToBTOpEeHue, 0600IICHNE 1
CUCTeMaTH3allHsl 3HAaHHH.
Brrunciienue BepoaTHOCTEM
COOBITHH C IPUMEHEHUEM (HOPMYIT
U rpaUyecKux METOI0B
(koopauHaTHas mpsMasi, 1epeBo,
nuarpamma Jisepa)

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3alus 3HaHUM.
Brruncnenue BeposiTHoCTER
COOBITUH ¢ MpUMEHEHHEM QOopMYI
U TpapruECcCKUX METOJI0B

bu6mmoreka [JOK
https://m.edsoo.ru/5964{277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

(koopuHaTHad MpsiMasi, IEPEBO,
auarpaMmma Jusepa)

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHHM.
Brrunciienue BepoATHOCTER

28 coOBITHI ¢ pUMEHEeHHEM (HopMYIT brbmmorexa [OK
p PMY. https://m.edsoo.ru/e71debe4
U rpauyecKux METO/I0B
(koopuHaTHas MpsiMasi, IEPEBO,
nuarpaMma Jumepa)
[ToBTOpEeHuE, 0600IICHNE 1
29 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
Cny4yaliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeneneHus
[ToBTOpEeHue, 0600IICHNE 1
CHCTEMAaTH3alMsl 3HAHUIA. bubmuorexa [JOK
30 .
Cny4aliHble BEJIMYUHBI U https://m.edsoo.ru/lcc2df8f
pacrpeneneHus
[ToBTOpEeHUE, 0600IICHNE 1
31 CHCTEMAaTH3aLMsl 3HAHUIA. bubmuorexka [JOK
Marematuyeckoe OXKUJaHUE https://m.edsoo.ru/aeal298c
CIIy4alHOU BEJIMYMHBI
[ToBTOpEHUE, 0000IICHNE 1
32 CHCTE€MaTHU3alus 3HAaHUH. bubnuoreka [JOK
Marematuyeckoe OXXKUIaHUE https://m.edsoo.ru/640a8ebf
CIIy4aiiHOM BEJINYMHBI
bu6mmoreka [JOK
33 Hrtorosast KOHTpoJIbHAs paboTa
P P https://m.edsoo.ru/0fd6d597
34 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK



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

CUCTEMAaTU3alus 3HaHUI

https://m.edso00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34



https://m.edsoo.ru/5006273e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
OnepupoBaTb MNOHATUAMM: CpefHee apudmMeTrnyeckoe, MeanaHa,
6.2 HauOoJbIllee, HAaWMEHBIIEE 3HAYCHHWE, pa3Max MAacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATHSAMH: CIy4alHBIH AKCHEPUMEHT (OMBIT) U
CIyJailHoe COOBITHE, dJEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIH HMCXO.)
6.3 CIlyyallHOrO  OMBITA;  HAXOAUTh  BEPOATHOCTM B  ONBITAX C
PaBHOBO3MOKHBIMU CIIy4allHBIMU COOBITHSIMM, HAXOJUTh U CPaBHHUBATH
BEPOATHOCTH COOBITUI B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u dopmynupoBath COOBITHS: TEpECCYCHHE M OOBECIUHCHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJOXKHOE JAHHOMY COOBITHIO;
[OJIb30BaThCsA  AuarpaMmamu  Oiliepa ¥ (GOpMYIOH  CIIOKEHMs
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb IOHSTUSAMHU: YCIOBHas BEPOSTHOCTb, HE3aBUCHMBIE
6.5 COOBITUS; HAXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBHJIa YMHOXEHHMS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPHU PEILICHUH 3a1a4
OnepupoBaTh NOHATHAMMU: HCIIBITAHUE, HE3aBUCUMBIEC MCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUU
HE3aBHCHMBIX HCIIBITAHUN 10 NEPBOrO ycIliexXa, HAXOIUTb BEPOSITHOCTH
coObITUH B cepuu HcnbITanuil bepHyiu
6.8 OnepupoBaTb NOHATUAMU: ClIydaliHas BEJIMYMHA, PACIPEACICHUE

BCPOATHO CTCfI, AuarpamMma pactupeCaciIiCHUA




11 KJIACC

Kox
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEpPOSITHOCTH 3HAYEHUW CIydaHOW BEJIUYUHBI  I10
pacnpeesieHUIo WK ¢ MOMOUIBIO JHarpaMM
OnepupoBaTh MOHSITHEM MaT€MAaTUYECKOTO OXKUIAHMS, MPUBOIUTH
59 MpUMEpPbl  TOrO, Kak IPUMEHSETCS MaTeMaTH4YecKoe O0XKHMJIaHue
CIydallHOM BEJNWYMHBI, HAXOJAUTh MaTEMaTHYECKOE OXKHJAHUE IIO0
JTAHHOMY pacipeesIeHUIO
5.3 Nwmets mpencTaBieHne 0 3aKOHE OOJIBIITUX YHCeTT
5.4 HNmets npencraBieHre 0 HOPMaIbHOM PaclpenesIeHAN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
Kon
6 Teopust BeposSTHOCTEH U CTaTUCTUKA
[IpenacraBnenne maHHBIX ¢ T[OMOIIbIO Tabmuiy W jguarpamM.  Cpemnee
6.1 apudMeTHyecKoe, MeauaHa, HauOoJIblliee ¥ HAWMEHBIIee 3HAYCHUs, pa3Mmax,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CnyuvaiiHble SKCIEpUMEHTHI (ONBITBI) M CiIydailHble COOBITHS. OJIeMEeHTapHbIE
coObIThs (WCcXombl). BeposTHOCTH ciydailHOrOo COOBITHS. BiIM30CTH YacTOTHI U
6.2 BEpOATHOCTH cOObITHI. CiyyaliHble OTBITHI C PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMHU
coObITUsMH.  BeposiTHOCTH  COOBITMIE B ONBITaX C  PaBHOBO3MOYKHBIMH
3JIEMEHTaPHBIMU COOBITUSIMU
6.3 Onepauuy HaJx COOBITUSIMU: IepeceueHue, OObeIMHEHUE, MPOTUBOMOJIOKHBIE
' coObITus. {uarpammsl Diinepa. opmyra cioxkeHus: BEposSTHOCTEN
6.4 VYcnoBHass BEpOSITHOCTh. YMHOMKEHHE BepoATHOCTEH. JlepeBo  ciaydailHOro
' skcniepuMenTta. @opmyra nMoaHou BepostTHocTU. HezaBucruMble cOObITHS
65 KomOunatopHnoe mpaBmwio ymHoxeHus. IlepecranoBku u daktopuan. Ywucino
' coueranuii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa
bunapHplii ciiydaliHBIH ONBIT (MCHBITAHKWE), YCIeX W Heyaada. HesaBucumbie
6.6 ucneiTanug. Cepusi HE3aBUCHUMBIX UCHBITaHUR 10 mepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIbITaHuN bepHyin
. Cnyugaitnas BenuuuHa. Pacnipenenenue BeposiTHOCTeH. /luarpamma pacripeneneHus.
' [Ipumeps! pactpenienieHnid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTAaTUCTUKA




5.1

HucnoBble XapaKTEPUCTHUKU CIyYalHBIX BEJIIMYMH: MATEMATHUYECKOE OXHUIAAHUE,
JUCIIEPCHS] U CTaHJAPTHOE OTKIIOHEHHE. [IpuMepbl MpuMEHEHHsI MaTEMaTHYECKOTO
OXHUJAHUs, B TOM YHUCJIE B 3a/Ja4ax M3 IOBCEAHEBHOW *KW3HU. MareMaTH4ecKoe
OXKMJaHWe OWHAPHOUW CIydyailHOW BETWYHMHBI. MaTeMaTHYeCKOe OKUIAHHE CYMMBI
CIIy4alHbIX BEIMYMH. MaTeMaTH4eCKOE OXKUJAHUE U JUCIIEPCUS] TEOMETPUUYECKOTO

1 OMHOMMAJIBHOTO pacIpeieIeH

5.2

3aKkoH OOJIBIINX YHCET M €ro pojib B HayKe, mpupone U oOmecTe. BrrGopounslii

METO/ UCCIIEI0BAHUN

5.3

[IpuMeprsl  HeNpepbIBHBIX  CIyd4alHBIX BenW4YMH. [loHsATHE O IUIOTHOCTH
pacripenesieHus. 3a1a4y, IPUBOAAIINE K HOPMAIIBHOMY pacrpeenenuto. [lonsaTue o

HOPMaJIbHOM pacrpeielieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTATaM OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeHero 0o11ero
oOpa3zoBaHus

Brnagenne wMeromaMu JI0Ka3areibCTB, alrOPUTMAMHU pEHICHHS 3aj1ad,
yMeHHe (OopMyIHpOBaTH M ONEPUPOBATH TMOHATUSMHU: OIPEEIICHUE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOWCTBO, TPHU3HAK, JOKa3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (HOpMyIHpoBaTh
oOpaTHO€ U TPOTHUBOIIOJIOKHOE YTBEP)KIEHHE, NPUBOIUTH HPUMEPHI U
KOHTPHPUMCEDPHI, HUCITIOJIB30BAaTh METOJ MaTeMaTHYeCKOU WHAYKIUUA;
IMPOBOAWUTE AOKA3aTCIIBHBIC PACCYXXKACHUA IIPU PCUHICHUHU 3aaa4, OICHUBATH
JIOTHUYECKYI0  TNPAaBWIBHOCTh  PACCYXACHUH; YMEHHE  OIEpUpOBaTh
IMOHATUAMU: MHOXCCTBO, IMOAMHOXECCTBO, OIICpallMd HAaA MHOXCCTBAMMU,
YMCHHE HUCIIOJIb30BaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar Ay OoImnCaHuAd
PCAITBHBIX IMPOLECCOB U SIBJICHUN U Ipu pC€UICHUHU 3aa4, B TOM YUCIIC U3
JIPYruX y4eOHBIX IMPEIMETOB; yMEHHE OIEPHPOBATH TMOHATHIMHU: Tpad,
CBSI3HBIA Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
ONHUCBHIBaTh Tpadbl Pa3IuYHBIMH CIOCOOAMH; HMCMOJIb30BaTh Tpadbl Mpu
peleHnn 3a1a4

YMeHue omnepupoBaTh MOHATUSAMHU: HAaTypaJlbHOE YHUCIO, LENO0Ee YHUCIIO,
CTEIEHb C LIEeJbIM IIOKa3aTeseM, KOpeHb HATYypaJbHOW CTENEHH, CTENEHb C
palMOHaIBHBIM II0Ka3aTeseM, CTENeHb C JeHCTBUTEIbHBIM IOKa3aTeleM,
jgorapupM uyMcia, CHHYC, KOCHHYC M TaHI€HC IPOM3BOJBHOIO 4YHCIA,
OCTaTOK I10 MOJYJI, PAaIMOHAJIBHOE YMCJIO, HPPALUOHAIBHOE YHUCIIO,
MHOY€ECTBA HaTypaJIbHbIX, LIE€JIbIX, PALIMOHAIBHBIX, ICHCTBUTENBHBIX YUCEIT;
YMEHHUE HCIOJb30BaTh IPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMiHA
JeIUTEeNb M HauMeHbllee oOmiee KpaTHoe, anroput™m EBkiaupa npu
peLIeHUH 3aJay; 3HAKOMCTBO C pa3jIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHUE BBINIOJHATH BBIUMCIIEHHE 3HAUECHUH U NpeoOpa3oBaHus
BBIPQXEHUI €O cTemeHsMU U Jorapupmamu, npeoOpa3oBaHUs JpoOHO-
pPALlMOHATIBHBIX ~ BBIPAKEHWH;  YMEHHME  ONEpUpOBaTb  HNOHATHAMMU:
HOCJIeI0BAaTeNbHOCTh, apu(MeTHyeckass Iporpeccus, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YyObIBalomlasi TIeoMeTpudecKas IpOTrpeccus;
YMEHHME 3aJaBaTh IIOCJIEJOBATEIBbHOCTH, B TOM 4YHCIE€ C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYI; YMEHHUE ONEpUPOBaTh MOHITUSMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCJIA, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (¢opmMa  3alMCH  KOMIUIEKCHBIX — YHCell
(reomeTpuueckas, TpPUTOHOMETpUYEeCKas U aireOpanyeckas); yMeTh
MPOU3BOAUTE apuU(METHYECKHE JEeHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH;




IIPUBOJIUTH IPUMEPHI HCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUAMM:  Matpuma 2x2  u  3x3, omnpeaenuTellb  MaTpPULIbI,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHue onepupoBaTh IMOHATHAMU: palUOHAIbHBIC, HPPALUOHAIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JOrapu(MUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH NOHATUAMMU:
TOXKIECTBO, TOXKJIECTBEHHOE Ipeo0pa3oBaHUE, YPAaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUH W HEPABEHCTB, pPABHOCWIBHOCTH YpPAaBHEHUH,
HEPaBEHCTB M CHUCTEM; YyMEHME peIlaTh YPABHEHHs, HEPABEHCTBA U
CUCTEMBl C IIOMOINBK) PA3JMYHBIX MPUEMOB; pEIIaThb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IIapaMeTpOM; IPUMEHATh YpAaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI JUIsl PEIICHNs MAaTEMAaTHYECKHX 3a/1a4 U 3a7a4 U3
Pa3IMYHbIX 00J1aCTe HAYKH U peasIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKUIMS, UETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKIMM, 3KCTpeMyM (GYHKIHMM, HauOOJIblIee M HaWMEHbIIee 3HA4YeHUS
(GyHKIIMM Ha MPOMEXYTKE, HENpepbIBHAs (DYHKIUS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas M BTOpas MPOW3BOJHAs (PYHKIMH, T€OMETPUUYECKUI U
¢u3znueckuif  CMBICI MPOU3BOAHOM, NEpBOOOpa3Hasi, OMNpPEeAeTEHHBIH
UHTETpaj; yMEHUE HAaXOOUTh aCUMNTOTHI rpaduka (QYHKIUH; YMEHHE
BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IIPOU3BEIEHHS], YACTHOTO U KOMIIO3UINH
(GbyHKIIMHA, HAXOAUTH YPaBHEHUE KacaTeIbHOU K rpaduKy QyHKIIUN; YMEHUE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (DYHKIMI; yMEHUE HCIOJIb30BaTh
MPOU3BOJHYIO JUId MCCIENOBaHUSA (YHKUUH, HAXOOUTh HAaWOONbLIME H
HauMEHbIINE 3HAYCHHUs (QYHKIUH; CTPOUTh TIpaQUKHM MHOTOWIEHOB C
UCIOJIb30BAHUEM  alapara MaTeMaTH4ecKOro aHaiu3a; I[PUMEHSThH
IPOM3BOJIHYIO JJIsl HAXOXIEHUS HAWIy4IIEero pelieHus B MPUKIAIHBIX, B
TOM YHCJI€ COLUAIBHO-OKOHOMHUYECKUX U (PU3MUYECKUX 3aJlauyax; HaXOIUTh
Iomaau U 00bEMBI (GUIyp ¢ NOMOILBIO MHTErpasa; NPUBOIUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUA C HOMOILIBIO JuddepeHnnanbHbIX
YpPaBHEHUI

YMeHue onepupoBath NOHATHIMH: TpaduK QyHKIHMH, 0OpaTHas (HyHKIIHS,
KOMITO3MIMST (YHKIMH, JUHEHHass (QYHKOWS, KBaapaTUdHas QYHKIHA,
pauuoHanbHas (YHKOUs, CTerneHHas (QYHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIMH, OOpaTHBIE TpPUrOHOMETpHUYEeCKUEe (YHKIMHM, TOKa3zaTeldbHAs H
aorapupmuueckass (QyHKIUHM; YMEHHE CTPOUTh TpapUKH H3Yy4EHHBIX
(GyHKLUH, BBIMOIHATE IpeoOpa3oBaHus rpadukoB GyHKIMHA, HCIOIB30BATh
rpaduKy Ui U3Y4eHHs] TPOIECCOB U 3aBUCHUMOCTEH, NIPU pELISHUH 3a/1ad
U3 JPYruxX Y4eOHBIX NMPEIMETOBM 3a/au M3 PEalbHOM JKHM3HHU; BbIpa)XaTb
(dopMynaMu 3aBUCUMOCTH MEXIY BEIMYMHAMH; MCIIOJIb30BAaTh CBONCTBA U
rpadpuku QyHKIMHA 1S pelleHuss ypaBHEHMH, HEPAaBEHCTB W 3ajgad C
napameTpamy; Hu300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
peleHni ypaBHEHU, HEPAaBEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3alaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJU U YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJauyd U3 00JacTU yNpaBICHUS JUYHBIMU M CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BBIPAKEHHS, YpPaBHEHUS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJayH, HCCIEIOBATh IIOJyYEHHOE pCIICHUE H
OLICHUBAaTh IPABJIONOAOOHOCT PE3YJIbTAaTOB; YMEHUE MOJEIUpPOBATh
peanbHble CHUTyallUH HA S3bBIKE MAaTEMaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aJa4M, UCCIEA0BATh
IIOCTPOEHHbIE ~ MOJEIM €  HCHOJb30BAHWMEM  amlmapara  anredpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHne ornepupoBaTh MOHSATHUSAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEEe 3HAUCHUS, pa3Max, TUCIEPCHs, CTaHJAApTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIIHIO, TPEJCTAaBICHHYIO B Ta0NIMIaX, HA JUarpammax, rpadukax,
OTPAKAIONIYI0 CBOMCTBA PEAJIbHBIX IMPOILIECCOB W SIBJICHUH; MPEACTABIATH
“HPOpMAIIUIO C TOMONIBIO TAOMWII W  JWarpaMM; HCCIEAO0BaTh
CTATUCTUYECKHE JIaHHBIE, B TOM YHCIIE C TPUMEHEHHEM TpapuIeCKuX
METOJIOB U DJIEKTPOHHBIX CPEICTB; TpadUuecKu MCCIeI0BaTh COBMECTHBIE
HaOIOZICHUS C TIOMOIIBIO JHarpaMM PacCerBaHUS U JTUHEHHOUN perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalWHBIA ONBIT M CIy4alHOE
coObITHE, BEPOATHOCTb CIYYalHOrO COOBITHSA; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TIpadUUYEeCKUX METOJIOB; MPUMEHSThH
(GbopMyInbl CIIOKEHHS] U YMHOXKEHHUS BEpOATHOCTEH, (opMyly MOJTHOM
BeposATHOCTH, (hopmyny bepHymin, komOuHaTtopHbie (PaKTel U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTU pEabHBIX COOBITHI; yMEHHE OIEepUpOBATH
NOHATUSIMM:  CIydailHasi BEJIMYMHA, paclpeiesieHue BEpOsTHOCTEH,
MaTeMaTHYeCKOe OKHJaHUe, IUCIEePCUs U CTaHJAPTHOE OTKJIOHEHUE
ClIydailHOM  BEJWYUHBI, (YHKUMM  paclpeieieHus] ¢ IUIOTHOCTHU
PaBHOMEPHOTO, MOKA3aTeIbHOIO M HOPMAIbHOTO paclpeesieHuil; yMeHUe
UCIOJIb30BaTh CBOWMCTBA M3YyYCHHBIX paclpeiesieHul Al pelieHus 3ajad;
3HAKOMCTBO C MOHSATHUSIMHU: 3aKOH OOJBIIUX YHUCEN, METOJbI BHIOOPOUHBIX
UCCIIEJIOBAaHMUM; yMEHHME MPHUBOJUTH NPUMEPbl TMPOSBICHHUS 3aKOHA
OONBIIMX YHMCENT B MPHUPOJHBIX W OOLISCTBEHHBIX SBJICHHIX; YMEHHE
OTIEpUpPOBATh MOHATHSAMH: COUYETaHHE, MEPECTAaHOBKA, YUCIIO COYETaHUM,
YHCIIO  TepecTaHoBOK; OuHOoM  HplOTOHA; yMEeHHME  NPUMEHSTh
KOMOHMHATOpHBIE (aKThl U PACCYKICHUS A PElIeHHUs 3ajay; OlCHUBATh
BEPOSITHOCTH PEANBbHBIX COOBITHI; COCTaBIATh BEPOSTHOCTHYIO MOJIENb U
UHTEPIPETHPOBATH MOJTYICHHBIN pe3ynbTaT

YMmenue onepupoBaTb MOHATHAMM:  TOYKA, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJINYMHA YIJIA, IJIOCKUHA yroJl, JBYrPaHHBIN
yroJ, TpEXTpaHHBIA YroJl, CKpPEUIUBAIOUIUECS NpPsMBbIE, NapauIEIbHOCTD U
NEPNEHIUKYIIPHOCTD NPSMBIX U INIOCKOCTEN, YroJl MEXKIY MPSIMBIMH, YTOJI
MEXAY NPSAMOHN U INIOCKOCTBIO, YIOJl MEX/Y IIOCKOCTSMH, PACCTOSITHUE OT




TOYKU JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXKIY IPSIMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMHA; YMEHHME HCIIOJIb30BaTh IPU PEUICHUM 3a/1a4 H3y4EHHBIC
(bakThl ¥ TEOpEMbI IUIAHUMETPUH; YMEHHUE OICHUBATH pa3Mepbl 0OBEKTOB
OKPYXKAIOLEr0 MHpa; CTPOUTH MATEMAaTHYECKUE MOJEIU C IOMOIIBIO
F€OMETPUYECKUX TOHATUM M BEJIWYMH, pEulaTh CBSA3aHHBIE C HHUMH
IIPAKTUYECKUE 3a/1a4U
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YMeHne omnepupoBaTh MOHATHIMU: IUIOMAAb (GUTYpBl, 00BEM (UTYPHI,
MHOTOTPAaHHHK, TpPAaBWIBHBIM MHOTOTPAaHHHMK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajienenunen, MNpu3Ma, NHUpaMua, QuUrypa ¥ MOBEPXHOCTH
BpallleHus, MWIUHIP, KOHYC, map, cdepa, 1wiomanb cdepsl, IUIOMaab
MOBEPXHOCTH THPAMHJIBI, TPHU3MBI, KOHYyCa, NWIMHIpPA, O0O0BEM Kyoa,
MPSIMOYTOJIPHOTO ~ TapaJIeNieNuIea, NHUPAMUAbI, TPU3MBI, IMIIMHApA,
KOHyCa, IIapa, pa3BéPTKa TOBEPXHOCTH, CEUEHHs] KOHyca M LWIMHApA,
napajyielbHble  OCH WM OCHOBAaHHWIO, CEYEeHHE IMIapa, IUIOCKOCTb,
Kacaromasicsi ceppl, NWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUeHHE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpaIlleHNs], UX CEYCHHS, B TOM YHCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHUE TPHUMEHSTh CBOHCTBA T€OMETPUYECKHX (HUTYp, CAMOCTOSTEIHEHO
(dbopMyTHpOBaTh ONpEACTCHNS N3ydaeMbIX (PUTYp, BBIIBUTATh TUTIOTE3HI O
CBOWCTBaX M TPU3HAKaX TIE€OMETPUYECKUX (uUryp, 0OOCHOBBIBATHHIH
OTIpOBEepraTh HMX; YMEHHE MpPOBOAUTH Kilaccupukamuio ¢uryp 1o
pa3NUYHBIM TIPU3HAKAM, BBIMOJHATH HEOOXOIWMBIC JIOTIOJHHUTEIIHLHBIC
MOCTPOCHHUS
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YMeHHne omnepupoBaTh  MOHATHSMHU:  JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBIA TIEPEeHOC, CUMMETPHUSl Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TMOA0OHUS, TMOAO0OHBIE (UTYpBI; YMEHHE
pacro3HaBaTh paBHbIC W TOAOOHBIC (UTYPBI, B TOM 4YHCJIE B IPHPOJIE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUECKIE OTHOIICHUS MPH
pelIeHUH 3ajay; HAaXOJWUTh T'EOMETPUYCCKHE BEIUYMHBI (JUIMHA, YroJ,
TUIOINab, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX yYEOHBIX MPEJIMETOB U U3
peaybHOU JKU3HU; YMEHHE BBIUMCIIATH T€OMETPUYCCKUE BEITMYMHBI (JUIMHA,
yroJi, IJIOIIa b, 00bEM, IUIONIA/b MOBEPXHOCTH), UCIOJb3Ysl H3YYCHHBIC
GopMyIBI ¥ METOJbI, B TOM YHCJE: IUIOIIAh MOBEPXHOCTU MHPAMHUIBI,
NpU3MbI, KOHyca, IWIMHApA, IuOmanas cdepel; 00BEM  KyOa,
NPSMOYTOJIBHOTO — MMapauIeyICIUIe/ia, MHPAMHIIbI, TPU3MBI, IHIUHIPA,
KOHYCa, I11apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB TIOJI0OOHBIX QUTYD
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YMmenue ONCpUpPOBATh MNMOHATUAMU: NPAMOYroJibHAd CUCTEMaA KOOpPAMUHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAHWHATBHI BCKTOpa, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpPa Ha YHCIO, PAa3JIOJKCHUE BCKTOpPA IIO 6a31/10y,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3BCACHHUEC, YIrOoJl MCKIAY
BCKTOpaMH; YMCHHEC UCII0JIb30BATh BCKTOpHBIﬁ n KOOpZ[HHaTHLIﬁ METOJ AJIA
peIICHUA T€COMCTPUYCCKHUX 3aJiad U 3aaa4 APYyrux y‘-IeGHBIX npeaAMETOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMNA MeTOHd IS peUICHUA 3aa4u, TOHUMAHUC




3HaYMMOCTH MAaTEMAaTUKH B W3YyYCHHUU TMPHPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U ABIEHUH; YMEHUE pPACIO3HABATh IIPOSBICHHUE 3aKOHOB
MAaT€MaTUKU B UCKYCCTBE, YMEHHME IIPUBOIAUTH NPUMEPBl MATEMAaTUYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D
O MATEMATHUKE

HpOBepﬂEMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
19 Pannonanbupie uncina. OOBIKHOBEHHbIE U JECATUYHBIE JpOOM, TPOLEHTHI,
0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaJlbHOM cTeneHu. JleHcTBus c apupMeTHUeCKUMU
' KOPHSIMH HATypaJIbHOW CTETICHU
14 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM IMoKa3zarenaeM. CBoiicTBa
' CTeTNeHH
15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm ugucna. [lecaTHIHbIE U HATYypaJIbHBIC JTOTapH(PMBI
JleiicTBUTENnbHBIE UnCiIa. ApU(pMETHUECKHUE ONEpalun C NEHCTBUTENLHBIMU YHCIaMHU.
1.7 [TpuOmmkEHHbIE BBIUMCIICHUS, TTPAaBUJIa OKPYIJICHUS, IPUKUKA U OLICHKa pe3ylibTaTa
BBIYMCIIEHUHN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommuiekcHele uncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JJOTapu(MHUIESCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 [TokazarenbHbIe U orapupMudIecKie HepaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI 1 HEPABEHCTB
2.10 | VYpaBHeHHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMH
2.11 | Marpuua cucteMsl JMHEHHBIX ypaBHeHUN. OnpenennTesb MaTpULIbl
3 OyHKIMH U TpadUKH
31 Oyukius, crnocobbl 3amaHus ¢(ynkuuu. I'padux Qynknuu. B3aumsao oOpaTHBIE

¢yukuuu. YérHele u Heu€éTHble GyHkuuu. [lepuoanueckue GpyHKIMHA




OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMd ¢yHkiuuu. Hymm  dyHkouu.
[IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PyHKIHH.

32 MakcuMymMbl W MHUHMMYMbl QyHKIuH. HawmOonbliee W HauMeEHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEXKYTKE
33 Crenennasi (yHKIHUS C HATYpaJbHBIM U LEJNBIM MoKa3aTteneM. E€ cBoiicTBan rpaduxk.
' CoiicTBa u rpaduk KOpHS N-0ii cTENeHN
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPAPUKH
36 Touku pa3zpeiBa. AcuMnToThl rpagukoB GyHKIMA. CBOMCTBAa PYHKIINNA, HETIPEPHIBHBIX
' Ha OTpE3KE
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmernueckas u reomerpudeckas mporpeccuu. opmyia CI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoiHbIE F€eMEHTAPHBIX (PYHKIMH
[IpumeHenre NpPOU3BOAHONM K HCCIENOBAHUIO (QYHKUMH Ha MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxoskeHue HamOOJbIIero M HaMMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Muterpan
5 MHoecTBa U JIOTHUKa
5.1 MHOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 | IlpsiMble U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTs! 1 BEKTOPBI




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

Marematuka. BepositHocTh 1 cratuctuka. 10-11-e knacesl. Boiconkuii U.P.,

Amenko N.B.. U3narensctBo "[Ipocsenienue”

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Meronnueckue pekoMeHauuu K yueOHuky "BeposiTHoCcTh U cTatucTuka"

aBTOopoB: Beicokuit 1.P., Smenko 1.B.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru, https://edu.skysmart.ru/ https://nsportal.ru/,

https://infourok.ru/, https://multiurok.ru/
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