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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma yae6HOTO Kypca « BeposiTHOCTh M CTaTUCTHKA» 0a30BOTO
ypoBHs g ooy4daromuxcs 10 —11 knaccoB pa3padotana Ha ocHOBe DeiepaibHOTo
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpPEOOBAHWM, TMPEABIBIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanuzarus nporpamMMbel 00ecrieunBaeT OBIAJICHHUE KITFOYCBBIMU KOMIICTCHITHSIMH,
COCTABJISIIOIIIAMU OCHOBY I CaMOPA3BHUTHsSI W HEMPEPBIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO W TI03HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYuebnpiii Kypc «BeposITHOCTh M CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISCTCS
IPOAOKEHUEM M pa3BUTHEM OJHOMMEHHOIO yd4eOHOro Kypca 0a30BOr0O YpOBHS
ocHOBHOM mikonbel. Kypc mpenHazHauen s (popMupoBaHHs y 0O0YyHaroIIUXCS
CTaTUCTUYECKON KYJbTYpbl W IIOHUMAaHHUS pOJM TEOPUH BEPOSTHOCTEM Kak
MaTEMaTHYECKOTO MHCTPYMEHTA ISl M3yUYEHUS CIIyYallHBIX COOBITHIA, BEIHMYUH U
nponeccoB. Ilpu u3yueHum Kypca o00OOTamjaroTCs MPEJCTABICHUS YYalUXCS O
METOAAaX UCCIIEN0BAHUA U3MEHUUBOTO MUPA, Pa3BUBACTCS [IOHMMAHNE 3HAYUMOCTHU
U OOLIHOCTH MaTEeMaTHYECKUX METOJIOB IO3HAHUS KAaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HallpaBJI€HO Ha 3aKpEIUICHHE 3HAHUM, MOJYYEHHBIX IIPU
M3YyYCHUU Kypca OCHOBHOW IIKOJIbI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX U B3AUMOCBSA3SAX MEXIY HUMU Ha BAKHBIX IPUMEPAX, CEOXKETHI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIETr0 MUPA.

B cooTBeTrcTBUM € YyKa3aHHBIMH LIENSIMU B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCTh M CTATUCTUKA» CpeJHEH IIKOJbI Ha 0a30BOM YpPOBHE BbIJIEJICHBI
CIIeyIOUIME OCHOBHBIE coJepkarenbHble NuHUU: «Ciy4yaiiHple COOBITUS U
BEPOSITHOCTIY, «CllydaiiHble BETUYMHBI U 3aKOH OOJIBIINX YHCEID».

BaxHyro yactb Kypca 3aHMMaeT M3Y4€HUE TIE€OMETPUYECKOTO H
OMHOMHUAIILHOT'O PACTIPEICIICHUI U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH —
NOKa3aTEIbHBIM U HOPMaJIbHBIM PacIpeAcICHUSIMU.

Coneprxanue muHUM «CiiydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KHUT OCHOBOM
st (OPMHUPOBAHMS TPEACTABICHUM O paclpeAesieHUH BEPOSTHOCTEH MEXIy
3HAUYECHUSIMH CIIyYallHbIX BEJIMUMH, a TaKXe 3Ta JIMHUA HeoOXoauma Kak 0asza A
U3YYEHHMSI 3aKOHA OOJIBIIMX YKceN — (PyHIaMEHTaIbHOTO 3aKOHA, IEUCTBYIOLIETO B
OpUpOJE U OOIIECTBE U UMEIOIIEro MaTeMaTuieckyro (popmanuzanno. Cam 3aKoH



OOJBIIMX YHCEN TMPEJJIaraeTcsi B O3HAKOMUTEIbHOW (OpME C MUHUMAIbHBIM
UCIIOJIb30BAaHUEM MAaTEMATHYECKOTO (hopMann3ma.

Tembl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIIy4YallHbIMH  BEJIWYHWHAMU,
AKLICHTUPYIOT BHUMAHHUE IIKOJBHUKOB HAa OIMCAHWM M HW3YyUYCHUU CIIyYaHlHbBIX
SBJICHMM C MOMOIIBIO HENMpPepbIBHBIX (PyHKIMI. OCHOBHOE BHUMAaHHUE YJEISIETCS
[I0KA3aTeJIbHOMY UM HOPMAaJIbHOMY PACHpPENCICHUSIM, IPU 3TOM IPEANOJIaracTcs
03HAKOMUTEIbHOE U3yUeHUE MaTepuala 06e3 I0Ka3aTelIbCTB MPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YHEBHOM IIVIAHE

Ha HN3Yy4YCHHC KypCa ((BepOSITHOCTB Y CTaTUCTHKa» Ha 0a30BOM YPOBHC OTBOAUTCA
1 yac B HCIOCIIO B TCUCHUC KAXKXI0I'0 I'0da O6y‘ICHI/IH, Bcero 68 y‘l€6HBIX qacCoOB.



COJEPKXAHUE YYEBHOT O KYPCA
10 KUIACC

[IpeacraBieHne MAaHHBIX C TOMOLIBIO Tabmun u jguarpamm. Cpeanee
apu(pMeTHUYecKoe, MeaWaHa, HauOoJIbllleeé W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCIIEPCHS U CTAHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMbITHI) U CIy4alHbIe COOBITHSA. DIeMEHTapHbIE
coObITust (Mcxogbl). BeposTHOCTh ciydaiiHOro coObITHS. biu3ocTh 4acToThl M
BEpOSATHOCTU cOObITUN. CilyyailHble ONBITH C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coOpiTUsAIMU.  BepositTHocTH  COOBITUH B ONBITaX C€  PaBHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITUAMU: TepecedeHre, 00beANHEHNE, TPOTUBOMIOIOKHBIE
coObITHs. Jnarpammsl Ditepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOATHOCTEW. JlepeBo cirydallHOTO
skciepuMmenTa. @opmyria MoaHOM BeposTHOCTU. HezaBrucumbie COOBITHSI.

KomM6unaropnoe npaBuio ymHoxxkenus. IlepecranoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronpuuk Ilackans. ®opmyna bunoma HeroToHa.

bunHapHBIN clydaiiHbIi ONBIT (MCIIBITAHKE), YCIIeX U Heyaada. HezaBucrumele
ucneiTanuss. Cepust HE3aBUCHUMBIX HCIBITAaHUN A0 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUU bepHyiu.

Cnyuaiinas  BenuuuHa. Pacnpenenenne  BeposTHocTeil.  Jlmarpamma
pacnpenenenusa. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE M
OMHOMHUAJILHOE.

11 KIIACC

UucnoBble  XapakTEpUCTUKW  CIyYalHBIX  BEJIMYMH: MaTEeMaTUYECKOE
OXXHUJAHUE, JUCHEPCUS M CTAHAAPTHOE OTKJIOHEeHue. lIpumepsl mnpuMeHeHus
MaTEMAaTHYECKOI0 OXKUJAHUSA, B TOM YHCIIE B 3aja4aX U3 MOBCEJHEBHOW >KU3HHU.
MaremaTudeckoe OXXujaHue OWHApHOUM ClydyallHON BENMYMHBI. MartemaTtudeckoe
0’KHMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTuueckoe OKUIaHue U TUCTIEPCUs
FEOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeaeieHUH.

3akoH OOJBIIMX 4YHCET M €ro pojib B HayKe, NpUPOJIe M OOIIEeCTBE.
Bb160pouHbIil METO1 MCCIET0BAHMIA.

[IpuMepbl HENPEPBIBHBIX CIy4YalHbIX BEIWYMH. [IOHATHE O TUJIOTHOCTH
pacrpeneneHus. 3a1add, IPUBOASIINE K HOpMaIbHOMY pacnpeaeieHuto. [lonstue
0 HOPMAJIbHOM paclpe/IeTICHUH.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOLIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBATh C COLMAJIBbHBIMU HHCTUTYTAaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMATUYECKOM IIKOJIbI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAKTHYECKUM NPUMEHEHUEM JOCTUKECHUN HAYKU U JIEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]1a4, PEILICHUM, PACCYKIEHUI; BOCIIPUUMYUBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIM PEKUM 3aHSATHH U
OTJIbIXA, peryiisipHas Gu3ndecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBLHON JEATENBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHy, OCO3HAHHUEM IIEHHOCTU TPYAOIIO0HUS; HMHTEPECOM K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu W Ppeaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTHYECKOMY OOpa3oBaHHIO U



caM0OOOpa30BaHUI0 HA MPOTSHKCHUH BCEH J>KM3HHM,; TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ]a4 MaTEMAaTUYECKOW HAIIPaBICHHOCTH.

IK0JI0rHUecKoe BOCIIUTaHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHUECKON KYJIBTYphl, TOHUMAHUEM BIHMSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONW U COLIMATIBLHOU
cpedpl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKHX IpooJieM;
OpHUEHTaIlMeld Ha MPUMEHEHHE MaTEeMaTHYECCKUX 3HAHUW JIS penieHus 3ajad B
00J1aCTH OKPY’KAIOIIEH Cpebl, TUNTAHUPOBAHUS ITOCTYITKOB U OLICHKH UX BO3MOYKHBIX
MOCJICACTBUM JUISI OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTbIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYUMOCTH IS PA3BUTHUS IIMBWIM3ALMM; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTH4YeCKOW KYyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID U HCCIEAOBATENBCKYIO JESITEIHHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHHS MPOTPAMMBI y4EOHOTO IMpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
OelcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuusepcarvnvie  nozmasamenvHvle  Oelicmsus, — obecneuusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaAOWUXcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowezo  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue a1eiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIEC TIPU3HAKA MAaTEMATHUYECKHUX
O0OBEKTOB, TOHSATUH, OTHONICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICICHUs]  TOHSATWUH; YCTAHABIMBATh  CYIIECTBCHHBIM  MPU3HAK
KIaccu(uKanyyu, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (opmMymUpoBaTh U  MPeOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX;
npeagaratb KpUTEPUH JUTsl BHISIBIICHUS 3aKOHOMEPHOCTEN 1 TPOTUBOPEUHIA,



e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
NPUBOJIUTH TPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh crocoO perieHUs y4dyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATEIBLHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUSA:

e HCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHMUS;
dbopmynupoBaTh BONPOCHl, (UKCUPYIOIIUME MPOTUBOpEUHE, MpoOIeMy,
yCTaHaBIMBaTh  HUCKOMOE W  JIaHHO€, (OpMHPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJILHO CILUTAaHWPOBAHHBIN AKCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIy
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATHL 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEJAEHHOIO HAOJIIOJCHUS, HMCCIICIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH AeHUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX 1T OTBETA Ha
BOIIPOC U JIJIs pELICHUS 3a]1a4u;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpPOBaTh WH(GOPMAIHIO, TIPEICTABIATh €€ B pa3slIUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSITEJILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKAmMUGHble  Oelicmsus,  0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4arOUUXCHL.

OO0menue:

e BOCIPUHUMATH U (POPMYJIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU
U [eNIAMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U MUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

B X0JIe 00CYXJICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/Ia€MOM TEMBI,
poOJIeMbl, perraeMoi 3aJa4u, BRICKA3bIBATh M/I€H, HAIICIICHHBIE HA MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJNIOTa, OOHAPYKUBATh Pa3lIMYME U CXOJCTBO TO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPEACTABIATh  pPE3ydbTaThl  PEUIEHUA  3aJaud,  JKCIIEPUMEHTA,
UCCJIeIOBAaHUS, POEKTa; CAMOCTOSATEIHHO BEIOUPATh (POpMAT BBICTYILICHUS
¢ Y4€TOM 3aj1au MPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:

NOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW U MHAUBUIYaTIbHOM
paboThl MpU pelIeHUuH Y4eOHBbIX 3ajay; MPUHUMATH 1EIb COBMECTHOMN
JESITEbHOCTH, IUIAHUPOBAaTh  OpPraHM3allMl0  COBMECTHOM  paboThl,
pacupenensiaTh BUAbBl padOT, IOTrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat padoThl; 00001aTh MHEHUS HECKOIBKUX JIFOCH;

y4acTBOBATh B IPYNIOBBIX (hopMax padboThl (00CYKIeHUs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOI 4YacTb pabOThl U
KOOPJUHUPOBATH CBOM JACHCTBUS C APYTMMU UJIEHAMU KOMAH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA MOPOAYKT MO  KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOI€HUCTBUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmaus, 0becneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISITH ILJIaH, aJITOPUTM PEIICHUS 3a/1aul, BIOUpATh CIIOCOO pelIeHus ¢
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pediaeKkcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJICTh CITIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3ysIbTaTa
pELICHUsI MAaTEMAaTUYECKOW 3a]1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELICHUU 331a4H,
BHOCUTb KOPPEKTHBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HANJCHHBIX OITHOOK, BBISBICHHBIX TPYIHOCTCH;

OIICHWBAaTh COOTBETCTBUE peE3yJibTaTa IEJIHM W YCIOBHAM, OOBSCHITH
NPUYUHBI JIOCTUKECHUS WM HEAOCTHIKEHHS PE3YJIbTAaTOB JIESATEIILHOCTH,
HaxOJWTh OMHUOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



10 KUIACC

YuraTh U CTPOUTH TAOJULBI U JUArpaMMBbl.

OnepupoBaTh NOHATUSAMU: CpeiHEE apu(PMeTUIECKOe, MeIaHa, HaubojbIlIee,
HauMEHbIIee 3HaUYEHUE, Pa3Max MacCUBa YHCIOBBIX JaHHBIX.

OneprpoBaTh NOHATHUAMHU: CIYHYaWHBIN SKCIIEPUMEHT (OIBIT) M Clay4ailHOe
cOOBITHE, DJIEMEHTApPHOE COOBITHE (3JIEMEHTApHBIM MCXOJ]) CIIy4alHOIO OIbITa;
HaXOJWUTh BEPOSITHOCTH B ONbITAX C PABHOBO3MOKHBIMU CIy4allHBIMU COOBITHSIMH,
HaXOJUTh U CpPAaBHUBATb BEPOSITHOCTU COOBITUH B HW3YYEHHBIX CIy4allHBIX
JKCIIEPUMEHTAX.

Haxoauts u popMynupoBath COOBITHS: ITEpeceUeHUE U 00bEANHEHNE TaHHbIX
coOBbITHH, COOBITHE, MPOTUBOMOJIOXKHOE JAHHOMY COOBITHIO; TIOJIb30BAaThCS
auarpaMMmaMmy Diepa u GopMyIoH CII0KEHHs BEPOSITHOCTEN MPU pEeLIEHUH 3a/1a4.

OnepupoBath MOHATUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHUS;
HaXOJUTh BEPOSATHOCTH C IMOMOUIBIO IMPAaBHJIA YMHOKEHHS, C NOMOILIBIO JepeBa
CIIyYalHOTO OIIBITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI IPU PEILICHUH 3a/au.

OnepupoBaTh NOHATUSAMM: HCIBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEpUs
UCIIBITAHUM, ycmeX W HeyJaya; HAaXOAUTh BEPOATHOCTH COOBITH B CEpUHU
HE3aBUCUMBIX UCIIBITAHUI JI0 IEPBOr0 yCIEXa; HAXOJIUTh BEPOSTHOCTU COOBITUN B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaTh  NOHATUSMH:  CIIydalHas  BEJIMYMHA,  PaCIpPEIEICHUE
BEPOSTHOCTEN, UArpaMMa PacIpeeIeHusI.

11 KIJACC

CpaBHHMBaTh  BEPOATHOCTM  3HAYCHUW  CIYyYallHOM  BEJIWYUHBI 1O
PaCIPEIEICHUIO WM C TOMOIIBIO JUATPAMM.

OrnepupoBaTh MOHITUEM MATEMAaTUYECKOTO OKUAAHUS, TPUBOAUTH TPUMEPHI,
KAaK IMPUMEHSAECTCS MATEMAaTHUYECKOE OXHJIAHWUE CIYyYaMHOW BEJIIMYUHBI HAXOJUTH
MaTEMAaTHYECKOE OKUAAHUE 110 JAHHOMY PaCIpPEIEICHHUIO.

Nwmets npeacTaBiaeHre 0 3aKOHE OOJBIINUX YUCET.

Nmets npencrapiieHue 0 HOPMAIIBHOM PaCIPEICIICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyecTBo 4acos DJIeKTPOHHbBIE
HaunmenoBanue pa3aejoB 4 TeM nudpoBLIe
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (mupp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
1 [IpencraBieHne qaHHBIX U OMUCATEIbHAS 4 bubmuoreka [JOK
CTAaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
Crny4JaiHbIe OIBITHI M CIyJaiHbIe COOBITHS,
2 0111321,1 C aBHOBOBMO)KHz?MI/I 3 1 buGmorexa LOK
p https://m.edsoo.ru/e0b7b0fl
AJIEMEHTaPHBIMHU HCXO0/IaMHU
3 Omnepanuu HaJ COOBITUSMH, CIIOKCHHE 3 bu6mmoreka [JOK
BEPOATHOCTEM https://m.edsoo.ru/e0b7b0f1
VcnoBHas BEpOSITHOCTD, TEPEBO
4 CIIy9aiiHOT O (I))HBITa do 1\I/1[ JI;a TTOJTHOM 6 bubmmorexa [JOK
v » DOPMY. . https://m.edsoo.ru/e0b7b0fl
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHIA
bu6mmoreka [JOK
5 9 9] 4
JIEMEHTBL KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0fl
6 Cepud mociaen0BaTeNbHBIX UCIBITAHUH 3 1 Bubmorexa OK
p a https://m.edsoo.ru/e0b7b0f1
7 CayyaliHble BEIUYUHBI U pacIpeaeaIcHus 6 bubmmorexa HOK
yi pactipelt https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
% 2
8 O000111eHIE U CUCTEMATU3alUA 3HAHUI 5 httos://m.edso0.ru/e0bThofL
OBHIEE 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 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3/jiesioB U TeM undposbie
Ne ni/m P Kourpoabnbie | IIpakTnyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 MaremaTnueckoe 0XKMIaHNe CIIy4aiiHOM 4 bu6nuoreka ITOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus U cTaHIapTHOE OTKJIOHEHUE 4 1 bubnuoreka [IOK
CIy4aillHOW BEIUYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuoreka IJOK
3 3aKOH ompIIHX wnCen 3 ! https://m.edsoo.ru/5fbcsdcl
4 HenpepriBHBIE Cily4aliHbIE BETUYNHBI 9 bubmuoreka ITOK
(pactipenenenus) https://m.edsoo.ru/5fbc5dcl
bu6nmmoreka [JOK
> Hopmanbiioe pacripeneneitis 2 1 https://m.edsoo.ru/5fbc5dcl
[ToBTOpenwue, 0600IeHNE U bubnmoreka [JOK
6 . 19 2
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/5fbcs5dcl
OBIIEE KOJIMYECTBO YACOB I1O 34 9 3

ITPOI'PAMME



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 IIVTAHUPOBAHHUE

10 KJTACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara nudpoBbie
Tema ypoka Kontpoabubie | IIpakTuueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [IpencraBnenue naHHbBIX C 1 bu6nunoreka [JOK
TTOMOIIIBIO TaOIUIT U AUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmernyeckoe,
MeanaHa, HauOoJIbIlee U
2 HaMMEHbIIIee 3HAYEHUsI, pa3Max 1 bubmorexa LIOK
> Pasmax, https://m.eds00.ru/dd00738d
JUCTIEPCHS, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudmerndeckoe,
MeauaHa, HauOomblIee U
3 HaWMEHBbIIIEE 3HAYCHHMS, pa3Max 1 Brbmrorexa LIOK
P ’ https://m.eds00.ru/98645f6c
JCTICPCHSI, CTAHAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudmernyeckoe,
MearaHa, HanOobIee u
4 HaWMEHbIIIEE 3HAYCHH S, pa3Max 1 butumorexa LIOK
P ’ https://m.edso00.ru/7¢9033a8
TMCTIEPCHSl, CTAHAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CrnyyaiiHble 3KCIIEPUMEHTBI
5 (OTIBITBI) U CITy4alHBIE COOBITHSL. 1 bubnmnoreka [HOK
DneMeHTapHbIC COOBITHS https://m.edso00.ru/347¢c1b78
(ucxombr)



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

BeposatHOCTh C1ydaitHOr 0
coObITHs. BeposiTHOCTH COOBITHIA

bu6maunoreka [JOK

0 B OIBITAX C PABHOBO3MOKHBIMH https://m.edso0.ru/64d75244
3JIEMEHTAPHBIMU COOBITUSIMU

7 BeposatHoCTb ciiyuaiiHOr o bubmmoreka [IOK
coObITus. [IpakTyeckas padora https://m.edsoo.ru/5e8fa94a
Omnepanuu Haj COOBITUSIMHU:

3 nepecedeHne, 00beIMHEHNE bu6mmoreka [JOK
COOBITHIA, TPOTUBOMOIOXKHbIE https://m.eds00.ru/221c622b
coObITHs. narpammel Ditnepa
Omnepanuu Haj COOBITUSIMHU:

9 repeceveHne, 00beIMHECHNE bubamnoreka [HOK
COOBITHH, TIPOTHBOITOJIOKHBIE https://m.edsoo.ru/cc10cle?
coObITUsA. Jlmarpammel Ditnepa

10 dopmyra clIoKeHus bubmmoreka [IOK
BEPOSITHOCTEH https://m.eds00.ru/3057365d
VYcnoBHas BEpOSITHOCTb.

1 YMHOKEHUE BEPOSTHOCTEN. bubmuotexa [{OK
HepeBo ciaydaitHOro https://m.edso00.ru/9a408d25
3KCIEPUMEHTA
YcioBHas BEPOATHOCTb.

12 YMHOKEHUE BEPOSTHOCTEH. bubamnoreka [HOK
HepeBo caydaitHOro https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCTb.

13 YMHOKEHUE BEPOSTHOCTEH. bubnmnoreka [HOK

HepeBo ciaydaitHOro
JKCIEPUMEHTA

https://m.edsoo.ru/47fh6b11



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

bub6nunoreka [JOK

14 Popmysta NOIMHOH BepoATHOCTH https://m.edso0.ru/15941bec
15 ®dopmyria MoIHON BEPOSTHOCTH bubamorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 ®opmyria MOJIHON BEPOATHOCTH. bubmmoreka [IOK
HesaBucumeplie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka [HOK
17 Konrponbiaz pabora https://m.edso]o_.[ru/29dc6cb9
18 KomOunaTtopHoe paBuiio bubnmnoreka LIOK
YMHOXEHHUS https://m.eds00.ru/2270cf70
bubnmoreka [HOK
19 lepecraroii u paxTopan https://m.edso]o_.[ru/d58ce6dl
. bubmuoreka [JOK
20 Hueno coserait https://m.edsoi.l ru/7904dfb0
21 Tpeyronbhuk [lackansa. ®opmyna bubnmnoreka LHIOK
o6unoma HproToHa https://m.edsoo.ru/fa47998f
bunapHbIii c1y4alHbIi ONBIT
22| Hesmmermme sommanns, Copo Bubmrorera LIOK
N https://m.edsoo.ru/2e1f2368
HE3aBHCHMBIX UCIIBITAHUN JI0
MepBOro ycrexa
93 Cepust HE3aBUCUMBIX HCTIBITAHUHA bubnmnoreka [HOK
bepnymnu https://m.edso0.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTnueckas padora c bubnmnoreka LHIOK

HCIIOIB30BaHUEM AJICKTPOHHBIX
TaOJINIL

https://m.edsoo.ru/f4al5al4



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

bub6nunoreka [JOK

25 Cryuaiinas peniinna . https://m.edsoo.ru/639be%aa
26 Pacnipenenenne BeposTHOCTEN. 1 bubnuoreka IIOK
Jnarpamma pacrpeeneHust https://m.edso0.ru/6dc7ff39
97 CyMmMa u ipou3BeIeHrE 1 bubnuoreka [JOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CymMa u nipou3sBeeHuE 1 bubnmoreka [HOK
CIIy4aHBIX BEJIMYNH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeneaeHUH, B TOM
29 ‘—II/II)CJ'IG rim\l/[)e IE‘—ISCKoe u 1 bubmorera [IOK
P https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpumepsl pacnipeneacHuii, B TOM
30 ‘lI/II)CJ'Ie ioﬁer IEFI?CKOC u 1 bubmorexa [OK
P https://m.edsoo.ru/5afffo5f
OMHOMHUAIIEHOE
31 [ToBTOpenue, 0600IICHIE 1 1 bubamnoreka [HOK
CHCTEeMaTH3allHs 3HAHUI https://m.edsoo.ru/0f4d3cd7
[ToBTOpeHue, 06001IEHNE U bubnuoreka IIOK
32 . 1
CHCTEeMaTHU3alus 3HAaHUN https://m.edsoo.ru/e01a3dc4
Bbubmunoreka [JOK
33 n 0 1
TOroBad KOHTpoNRHa pabota https://m.edso00.ru/a985ae79
[ToBTOpenue, 06001IEHIE U bubnmnoreka [HOK
34 . 1
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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
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11 KIIACC

KonuvecTBo yacos DJIEeKTPOHHBIE
Ne ara u(ppoBbIe
w/n Tema ypoka Beero Koutpoabnbie | IlpakTuyeckue fllsyqeﬂuﬂ :)lﬁ[()l;l;onaTenbnme
padoThI padoThI pecypebi
[ToBTOpenue, 06001IeHNE,
cUCTEeMaTH3aIns 3HAaHUH.

1 CriyyaiiHble OIBITHI U 1 bubmmnorexa [IOK
BEPOSITHOCTU CIy4YalHBIX https://m.edso00.ru/430d330a
coObrTuii. Cepuu HE3aBUCUMBIX
HUCTIBITAHU T
[ToBTOpenue, 06001IIeHNE,

CUCTEMaTHU3alLIMsl 3HAHUM.

5 City4yaiiHble ONBITHI U 1 bubnmnoreka [HIOK
BEPOSTHOCTH CITy4alHBIX https://m.edso0.ru/a573a292
coObITuil. Ceprn HE3aBUCUMBIX
HCTIBITAHU I
[ToBTOpenue, 0600MICHME,

CHUCTEMAaTHU3alUs 3HAHUM.

3 CriyyaiiHble OIBITHI U 1 bubmmnorexa [IIOK
BEPOSITHOCTH CITy4alHBIX https://m.edsoo.ru/07a5e861
coObrTuii. Cepun HE3aBUCUMBIX
HCTIBITAHU U
[ToBTOpenue, 06001IeHNE,

4 CHUCTEeMaTH3aIus 3HaHUM. 1 bubmuoreka [JOK

CrnydaiiHpI€ OTBITHI 1
BEPOSITHOCTH CIIy4alHBIX

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

coObiTuit. Ceprn HE3aBUCUMBIX
UCIBITAaHUN

[Ipumepsl npuMeHeHU

5 MaTeMaTUYeCKOTO OKUIaHUS bubmmorexa [HOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, ToTepesi)

6 MaremaTuueckoe OKuJaaHue bu6mmoreka [{OK
CYMMBI CIIy4alHbIX BEJIUYHUH https://m.edsoo.ru/Oadefe9e
MaremaTnueckoe OKuJIaHue

7 T€OMETPUUYECKOTO U bubmorexa [TOK

p . https://m.edsoo.ru/20de2fc2
OMHOMHAJIBHOTO pacipeeleHu
MaremaTruueckoe 0K aHue
8 reOMEeTPUYECKOro U bubmorexa [JOK
p . https://m.edso0.ru/17b0e769
OMHOMMAIILHOT'O pacIpeIeIeHuH

9 Jlucniepcus U cTaHIApTHOE bubnmnoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc6776

10 Jucnepcus u cTtaHiapTHOE bubmuorexa [{OK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6
Jlucniepcru reOMETPUYECKOTO U bubnuorexa [JOK

11
OMHOMHUAIBHOTO paclpeieleHus https://m.edsoo.ru/4b5a495e
[IpakTuyeckas pabora c

12 HCIIOJIb30BaHUEM DJICKTPOHHBIX bubmorexa [OK

P https://m.edsoo.ru/a53cd884
Ta0JIUII
3aKOH OOJBIITNX YHCEIL.
13 BrIOOpOYHBIN METO, bubmoreia HOK
p N a https://m.edsoo.ru/94ddc34a
HCCIIeIOBAaHU I
3aK0H OOJIBIIMX YUCE.
. bubmuoreka [JOK
14 Br16opounbIii MeTO

HUCCIIEJOBAHUHN

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
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[IpakTuyeckas pabora c

15 HUCIOJIB30BAHUEM DJIEKTPOHHBIX bubmaorexa LOK
p https://m.edsoo.ru/6cld11a6
TaOIUIL
bu6mmoreka [{OK
16 Hrorosas xouTpoisHas padora
R p https://m.edsoo.ru/7e379f8f
[Tpumeps! HeTIpephIBHBIX
CIIVYaliHBIX BeTUYNH. OYHKIINS
17 HJI}(I):‘HOCTI/I acrpe GJICHyI/II{ﬂ bubnnorexa [IOK
pactipelt ’ https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacmpeneneHue u
€ro CBOICTBA
[IpumMeps! HeTTPEepPBIBHBIX
CIIYU4alHBIX BeJIUUYMH. DYHKIINA
18 HH}(;:HOCTH acIpe eJ'IeHyI/II{ﬂ ' bubnmorexa [IOK
pactpeA ) https://m.edsoo.ru/b1c2712e
PaBHOMepHOE pacnipenencHue u
€ro CBOICTBA
3amayu, MpUBOIAIINE K
19 HOPMAJIbHOMY PACIIPEIEIICHHUIO. bubamnoreka [IOK
D yHKIMSA ITIOTHOCTH U CBOMCTBA https://m.edso0.ru/97c¢19f59
HOPMAJIBHOT'O PACIIpeICTICHIS
[IpakTrueckas padota ¢
20 HUCHOJIB30BAHUEM DJIEKTPOHHBIX Bubmiorexa OK
p https://m.edsoo.ru/1f1f9ad9
Ta0IUI]
IToBTOpenue, 006001IIEHNE U
21 CI/ICTeMpaTI/ISa WS 3HAHUHN bubnmorexa LHOK
. ’ https://m.eds00.ru/72953f4c
OmnucarenbHas CTAaTUCTAKA
[ToBTOpenue, 0600IICHIE 1
. bubmuoreka [JOK
22 cucTeMaTU3alus 3HAHUMH.

OmnwncarenbHas CTaTUCTHKA

https://m.edsoo.ru/b699ad0c
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23

[ToBTOpenue, o6o0IIeHNE U
cucreMaTusanus 3HaHui. OIIBITEI
C PaBHOBO3MOKHBIMHA
3JIEMEHTAPHBIMU COOBITUSIMU

bu6maunoreka [JOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpenue, o6o0IIEeHNE U
cucreMarusanus 3HaHUH. ONBITH
C pPaBHOBO3MOKHBIMHU
AJIEMEHTaPHBIMU COOBITUSIMU

bub6nunoreka [JOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpenue, o600IIEeHNE U
CHCTeMaTH3alus 3HAHUH.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ MpUMEHEHUEM (HopMyI
U rpa)MueCcKUX METO/I0B
(KoopauHaTHAs mpsAMast, 1epPeBo,
quarpaMmma ditepa)

bu6nunorexa [JOK
https://m.edso0.ru/272910f5

26

[ToBTOpenue, 0600ImEeHNE U
cucTeMaTr3alus 3HaHUH.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ MpUMEHEHUEM (hopMyI
U TpagUuECKUX METOJI0B
(xoopauHATHas NpsiMas, 1E€pEBoO,
nuarpaMma Ditiepa)

Bbu6munorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, 0600IICHIE 1
CUCTEMAaTU3aLus 3HAHUM.
Boruncnenue BeposiTHOCTEM
COOBITUH C MpUMEHEHUEM QopMyJ
U TpaUUECKUX METOJIOB
(xoopauHATHas MpsiMasi, 1€PEBO,
auarpaMmMa Ditiepa)

bub6mumoreka [{OK
https://m.edsoo.ru/5964f277



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

[ToBTOpenue, o6o0IIeHNE U
cucTeMaTu3anus 3HaHuH.
Brrunciienue BeposiTHOCTEM

28 COOBITHI ¢ MpUMeHeHueM hopmyi 1 bubmorexa OK
https://m.edsoo.ru/e71debe4

U TpapUIECKUX METOIOB
(xoopauHaTHAas npsiMas, 1epeBo,
auarpamma Ditnepa)
[ToBTOpenue, o6o0IIeHNE U

29 cUCTeMaTHh3aIus 3HaHUM. 1 bu6moreka [JOK
Crnydaiinple BeTUYUHBI U https://m.edso00.ru/00b2efb3
pacrnpeaeneHust
[ToBTOpenue, o6o0IIEeHNE U

30 CHUCTEeMAaTHU3aIus 3HAHUH. 1 bubmuoreka [JOK
City4aiiHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacrpeneneHust
[ToBTOpenue, 0600ImEeHNE U

31 CUCTEMaTHU3alIMsl 3HAHUM. 1 Bbubmmoreka [JOK
Maremarnueckoe OKuIaHue https://m.edsoo.ru/aeal298c
CIy4ailHOW BEIUYUHBI
[ToBTOpenue, 0600IICHIE 1

32 CUCTEMAaTU3aLUs 3HAHUM. 1 bubnuoreka [JOK
MaremaTuyeckoe OkKuaaHue https://m.edsoo.ru/640a8ebf
CIy4aiiHOM BEITUYUHBI

bu6mmoreka [JOK

33 Hrorosas rontponbras padota 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, 06001ICHIE U 1 bubnmorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edso0.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



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

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3oBaHusi
pe3yJbTaTa
6 Teopust BeposITHOCTEN U CTATUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OmnepupoBaTh TMOHATUSAMH: CpeaHee apupMeTHYecKoe, MeIuaHa,
6.2 HanOoJbIllee, HaWMEHbIIEE 3HAUCHHE, pa3Max MAacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATHSAMH: CIY4alHbBI 3KCHOEPUMEHT (OMBIT) U
CiIy4aiiHOe COOBITHE, dJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIN HCXO.)
6.3 CIIydallHOTO  ONBITA; HAXOAWTh BEPOSATHOCTH B  ONBITaX C
PaBHOBO3MOXXHBIMH CIYYalHBIMUA COOBITUSIMH, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITHI B M3YUEHHBIX CITy4alfHBIX SKCIIEPUMEHTAX
Haxomuth u GopMynupoBaTh COOBITHS: MepeceueHrue U oObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOIOXKHOE TAHHOMY COOBITHIO;
' MOJIb30BaThCA  auarpamMmamu  Oinepa #u  GOpPMYJIOH  CIOXKEHUS
BEPOSATHOCTEH MPU PEIICHUH 3a1a4
OmnepupoBaTh TOHSATHSAMH: YCIOBHAsh BEPOSTHOCTb, HE3aBHCHMBIC
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTH C MTOMOIIBIO MPaBHJIa YMHOKEHUS, C
MIOMOIIBIO JIEPEBaA CIIY4aifHOT'O OIbITA
6.6 [IpuMeHaTh KOMOMHATOPHOE TTPABUIIO YMHOKECHHS TIPH PEUICHUH 3a/1a4
OmnepupoBaTh TOHSATHSAMU: HCIBITAHWE, HE3aBUCHUMBIC MCIBITAHUS,
6.7 CepHsl UCTIBITAHUHN, YCIIeX W Hey/ladya; HaXOIUTh BEPOSTHOCTH COOBITHI
' B CEpUM HE3aBHCHUMBIX HUCHBITAHUN [0 MEpPBOro Yycrexa, HaxOIUTh
BEPOSTHOCTU COOBITHI B cepuu UcnbITanuil bepuymninu
6.8 OnepupoBaTh MOHATHSAMH: Cly4yaiiHas BeJIMYMHA, paclpeesieHue

BepOHTHOCTeﬁ, AuarpaMma pacrupeaciICHUA

11 KIJACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI

NpPoBePSIEMOro .
0o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero od0pa3oBaHusi
pe3yJbTaTa
5 Teopust BEpOSTHOCTEN U CTAaTUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTH 3HAYCHWH CIIydallHOW BEJIMYMHBI IO
' pacmpeeNeHUI0 WK C TOMOIIbIO AUarpaMm
OnepupoBaTh TMOHATHEM MaTEMAaTHYECKOTO OXHUJAHUS, TPHUBOIUTH
59 MpUMEpPbl  TOr0, KaK MPUMEHSETCS MAaTeMaTH4YeCKOEe OXKHUJIaHHE
' CIIy4allHOW BENWYHMHBI, HAXOIUTh MATEMaTUYECKOE OXUIAHUE TI0
JTAHHOMY pacrpeesIeHUI0
5.3 HmeTs mpencTaBieHne o 3akoHe OOJIBIINUX YHCENT
54 Nwmetp npeacTaBieHre 0 HOPMAIBHOM pacipeiesICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
IIpoBepsieMblii 3JIeMEHT COACPKAHMS
Kon
6 Teopust BEpOATHOCTEHN M CTATUCTHUKA
[IpencraBieHne MJaHHBIX C TMOMOMIBIO Tabmuiy u  jguarpamm. CpenHee
6.1 apudMeTHIeCKOe, MeIuWaHa, HaumOoJblliee W HAWMMEHBIIEE 3HAYCHUS, pa3max,
JUCTIEPCHUs U CTAaHJAPTHOE OTKIOHEHHUE YHUCIOBBIX HA0OpOB
CrnyyaifHble SKCHEPUMEHTHI (ONBITHI) W CIIy4ailHbIE COOBITHS. DJEeMEHTapHbIC
coObITHst (McX0bl). BeposATHOCTh ciaydalHOro cOOBITHS. BIW30CTh 4acTOTHI U
6.2 BEPOATHOCTU COOBITUH. CllydaliHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMUA.  BeposTHOCTH  cOOBITMII B ONBITaX €  PAaBHOBO3MOXHBIMH
3JIEMEHTapHBIMU COOBITHUSIMU
6.3 Omnepanuu Hajg COOBITUSIMH: TepeceyeHHe, OOBeAMHEHHE, MPOTUBOINOIOKHBIE
' coObITus. J{narpammel Ditnepa. @opmMyia ClI0XKEHUS BEPOSITHOCTEN
6.4 YcnoBHas BEpOATHOCTb. YMHOMKEHUE BEPOATHOCTEH. JlepeBO Ciy4allHOro
. skcriepuMenTta. opmyria MmoHoi BeposiTHOCTH. HezaBucuMbIie cOOBITHS
65 KombOunaropnoe mpaBuino ymHoxkeHus. llepectanoBku u dakropuan. Yucio
. coueranuii. Tpeyronbuuk [lackansa. ®opmyna 6unoma HeroToHa
bunapHbBIli caydaiiHBIM ONBIT (MCMBITAHWE), yCIeX M Heydada. HezaBucumble
6.6 ucneltanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHyiu
CnyyaiiHas BEJIMYMHA. Pacnipenenenne BEPOSATHOCTEH. Huarpamma
6.7 pacnpenenenus. Ilpumepsl pacnpenesneHuil, B TOM YHUCIE TI'€OMETPUUYECKOE U
OMHOMMAJIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
5 Teopust BEpOSATHOCTEN M CTATUCTHUKA




5.1

YucaoBbie XapaKTCPUCTUKU Cﬂy‘laﬁHBIX BCIIMYHMH: MAaTCMAaTUYCCKOC OXHWIaHUC,
AUCTICPCUS U CTAHAAPTHOC OTKIIOHCHUC. HpI/IMepr OpUMCHCHHUA MAaTEMATUICCKOI'O
OXHUJaHusg, B TOM YHUCJIC B 3aJadyax H3 MOBCEAHECBHOM XKM3HU. MareMaTH4ecKoe
OXXKHNJaHUuC 6PIHapH01>i CquaﬁHOﬁ BEJINYHHBLI. MaTeMaTuuecKoe OXKHIAAHUEC CYMMBI
CJ'Iy‘IaI\/'IHBIX BEJINYHH. MaTeMaTH4eCKOe OXKUAAHUE 1 Aucnuepcus recoOMETpUICCKOro

1 OMHOMMAJIBHOT' O pacIpeeeHU

5.2

3aKkoH OONBIINX YUCEN U €ro pojb B HayKe, Mpupojae u oduiectBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

5.3

HpI/IMepBI HCIIPCPBIBHBIX CﬂyqaﬁHLIX BeanuuH. IloHATHE O TIJIOTHOCTH
pacnpeaciiCHus. 33.,[13.‘11/1, MMPpUBOAAIIINEC K HOPMAJIbBHOMY paCclpCACICHULO. IlonsaTue

0 HOPMAJILHOM pacrpe/eIeHIH




ITPOBEPAEMBIE HA ET'D 10 MATEMATUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IHNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NPEJIMETHBIM Pe3yIbTaTAM OCBOCHUS
NPOBEPsieMOr0  OCHOBHOI 00pa3oBaTe/IbHOM POrPaMMBbI CPeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenne MmeromaMu J10Ka3aTeNbCTB, AJITOPUTMAMHU pEIICHHs 3ajady;
yMeHHe (OpMYJIUpPOBaTh M ONEPUPOBATH IOHATHUSAMH: OIPEEIICHNUE,
aKcHoMa, TEOpeMa, CJEICTBHE, CBOMCTBO, IMPH3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYITUPOBKU; MPUMEHATH UX; YMEHHUE (POPMYyTUPOBAThH
oOpaTHOE M TIPOTHBOIOIOKHOE YTBEP)KACHHE, NMPHBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIONB30BaTh METOJ MAaTeMaTHYeCKOW WHAYKIIHH;
MIPOBOJUTH JI0KA3aTeNbHbIE PAaCcCYKICHUS IPU PEIICHUH 3a71a4, OLIEHUBATh
1 JOTUYECKYI0 TPaBHIBHOCTh PACCYXKJICHHWH; YMEHHE ONEepHpOBAThH
MOHSATUSIMH: MHOXKECTBO, MTOIMHOXECTBO, OIEPAIlUU HaJ MHOKECTBAMU;
YMEHHE HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar Ui
ONMCaHMsI peabHBIX MPOLECCOB U SIBICHUN U TPU PEIICHUHU 337ad, B TOM
YHCIIe U3 APYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH TTOHSATHIMH:
rpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a71aBaTh
Y ONHUCHIBATh Tpadbl pa3INYHBIMU CIIOCOOaMH; HCIIOIB30BaTh Tpadbl mpH
peleHnH 3a1a4

YMeHre onepupoBaTh MOHSATHSAMH: HATypajdbHOE YHUCIIO, LEIO0€ YHUCIIO,
CTETIEHb C IENIBIM MTOKa3aTeeM, KOpeHb HaTypalbHOM CTETIeHH, CTENeHb C
palMOHATIBHBIM MTOKa3aTeeM, CTENEeHb C JAEHCTBUTEIbHBIM MOKa3aTelIeM,
JorapudM YWCIia, CHHYC, KOCHHYC W TaHTEHC IPOH3BOJILHOIO 4YHCIIA,
OCTaTOK IO MOJYJI0, PAalMOHAIBHOE YHCIIO, UPPALMOHATIBHOE YHCIIO,
MHOXKECTBAa HATYpPaJIbHBIX, LENIbIX, PalMOHAJIBHBIX, AECHCTBUTEIbHBIX
YHUCEJT, yMEHHE UCTIOIH30BaTh MPU3HAKH JEIIMMOCTH, HAMMEHBIITUH 00N
JeTUTeIh W HauMeHblee oOImiee KpaTHoe, anroput™ EBkimnma mpu
pelIeHNH 33/1a4; 3HAKOMCTBO € Pa3IMYHBIMU MO3ULIMOHHBIMH CUCTEMaMHU
CUMCIIEHUS;  yMEHHE  BBINOJHATH  BBIYHCICHHWE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH €O  CTENEHSAMH U JlorapupmMamu,
npeoOpa3oBaHusi  ApOOHO-PALMOHANBHBIX  BBIP@KEHUH;  yMEHHe
ONEpUPOBaTh  TMOHATHUSMHU:  IOCIEAOBATEIFHOCTh,  apH(MeTHIecKas
MpPOrpeccHsi, TeOMEeTpHUYecKas Mporpeccusi, OECKOHEYHO YOBIBAOIIAs
reoMeTpuuecKas nIporpeccusi; yMeHue 3ajiaBaTh IOCJIEI0BAaTEIbHOCTH, B
TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHHIX (HOpMyYJ; YMEHHE OIepHpOBATh
MOHATHSAMH: KOMILJIEKCHOE YHCIIO, CONMPSDKEHHBIE KOMIUIEKCHBIE YHCIA,
MOJyJIb U apPTYMEHT KOMIUIEKCHOTO 4Mcia, (popMa 3alUuCH KOMIICKCHBIX
qrcen (reoMeTpuyeckas, TPUrOHOMETpHUEcKasl U alireOpanyeckas); yMeThb
MPOU3BOIUTH ApUPMETHUECKUE IEHCTBUS C KOMIUICKCHBIMH YHCIAMU;




MPUBOAUTH IPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATHSAMU: MaTtpuma 2X2 u  3x3, onpeaenureslb  MaTpUIIbL,
T€OMETPUYECKUNA CMBICIT ONPEACIUTENS

YMenue OIICPHUPOBATHL MOHATHUAMH: PALUOHAJIBHBIC, HPPAHOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, .IIOl"apI/I(bMI/I‘-ICCKI/Ie, TPUTOHOMCTPUUCCKUC
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIEPUPOBATH
TIOHSATHSIMH: TOXJIECTBO, TOXIECTBEHHOE IPEeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMA YPAaBHEHWM U HEPABEHCTB, DPABHOCHIIBHOCTH
YPaBHEHHI, HEPAaBEHCTB M CUCTEM; YMEHHME pEIIaTh YPAaBHECHWS,
HCPaBCHCTBA M CHUCTCMBI C IIOMOIIBIO PA3JTIUYHBIX HpI/IéMOB; pemaTtb
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C MapaMeTpPoM; HPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IS PELICHHUsS MaTEeMATHYECKUX
3aJa4 U 3a]1a4 U3 pa3IMuHbIX 001acTel HayKH U peaslbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIUS, YETHOCTh (YHKLHUU,
NEPUOINYHOCTh (YHKIMH, OrPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMHU, SKCTpeMyM (DyHKIMHM, HanOoJblllee U HaUMEHbIIEe 3HAUCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HETIpepbIBHAs (QYHKIUS, ACUMIITOTHI rpaduka
¢byHKUMU, TIepBasi U BTOpasi MPOM3BOAHAS (YHKIMH, TEOMETPHUUECKUN U
¢u3nyeckuil CMbICI TNPOU3BOJHOM, IEepBOOOpa3Hasi, ONpenenEHHbINH
UHTErpaj; yMEHUE HaXOJUThb ACHUMMTOTHI Trpaduka (QyHKIHUH; yMEHUE
BBIUUCIIATh  INPOU3BOJIHBIE CYMMBbI, IIPOM3BEACHMS, YacTHOIO U
KOMIIO3UIIMK (YHKUMH, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduxy
(GyHKIMU; YMEHHE HaxXOIWTh IMPOWU3BOJHBIC AIIEMEHTAPHBIX (QYHKIIWH;
YMEHHE HCIOJIb30BATh TMPOU3BOJHYIO JUIS HCCIEAOBAaHUS (DYHKIMIA,
HaxXoIUTh HauOOJbIIME W HAaUMEHbIIWE 3HAuYeHUs (DYHKIUH; CTPOUTH
rpad¥Ky MHOTOWJIEHOB C HCIIOJIb30BAaHMEM armapara MaTeMaTH4eCKOro
aHaJln3a; MPUMEHATh IPOU3BOJHYIO JJI HAXOXKICHHUS HAWIY4YIIETro
peleHys] B NMPUKIAJHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMHUYECKHUX U
¢bu3nvecKnx 3aadax; HaXOJUTh TUIOMAAN U 00BbEMBI (PUTYD C TIOMOIIBIO
UHTErpaia; MPUBOIUTH NPUMEPHl MAaTEMATHUYECKOTO MOJEIUPOBAHUS C
noMolsio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBath NOHATUAMU : Tpaduk GyHKIUHU, 0OpaTHast QyHKIUSA,
KOMOO3uLMs (yHKUMN, JUHEHHas (QyHKUWSA, KBagpaTudHas (QyHKUUS,
panMoHanbHas (YHKIMS, CTerneHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
¢byHKLIMH, 0OpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIUH, MOKa3aTeabHas U
norapudmuueckas (QyHKIUM; YMEHHE CTPOUTHh TpaduKd H3yYEHHBIX
GyHKUMH,  BBINOMHATH  NpeoOpa3oBaHus  rpadukoB  (DYHKIIHIA,
UCMOJIb30BaTh Tpa(uKH JUIsl U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpH
pelieHnH 3a7ad W3 JPYIHX YYeOHBIX NPEJAMETOBH 337ad W3 peabHOU
KU3HHM;, BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MEXAY BEIHMUYMHAMU;
UCIOJIb30BaTh CBOMCTBA U I'paduku (GYHKIUH JUIs pelleHusl ypaBHEHUH,
HEPaBEHCTB M 33/Ja4 C MapaMeTpamH; H300pakaTh Ha KOOPIMHATHOW
TUTIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM




VYMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLICHTHL, JOIM U 4acTH, Ha JIBUXKEHHE, padOTy, CTOUMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JacTH YIpPaBJICHUS JIMYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA M MX
CHUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBAaTh IOJYYEHHOE DEIIEHUE U
OLIEHMBATh IIPaBJONOJO0OHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIUPOBATH
peallbHble CUTyallud Ha $3bIKE MAaTEMaTHKH; COCTAaBJISATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U KX CHCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE  MOJIEIM €  KCIIONB30BAaHMEM  ammapara  ainreOphl,
MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3ysbTar

YMeHue onepupoBaTh MOHATUSAMH: cpeiHee apupMeTHIecKoe, MeIuana,
HanOoJbIIee M HaUMEHbIIee 3HAYCHNUS, pa3Max, TUCIIePCHusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa, yMEHHE H3BIIEKAaTh, HHTEPIPETHPOBATH
uH(OPMaLUIO, IPEJCTABICHHYIO B TabIMILIax, Ha quarpaMmax, rpagukax,
OTPAKaIOIIYI0 CBOIMCTBA peabHBIX MPOLECCOB M SIBICHUI; MPEICTaBIIATH
WHPOPMALIMIO C TOMOIIBIO TaOMUI[ H JUarpaMM; HCCJIEI0BATh
CTaTUCTUYECKHUE IaHHBIE, B TOM 4YHCJIE C TMPUMEHEHHEM rpaduyeckux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; Tpah)UIeCKH HCCIIEA0BATh COBMECTHBIE
HaOJIOIEHUS C TIOMOIIBIO TUarpaMM pacCcEeMBaHUS U IMHEHHOMN perpeccun

YMeHne ornepupoBaTh IOHATHSAMM: CIyYalHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTH CIIy4alfHOI'O COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIOJb30BAHUEM TIpaUUeCKUX METOAOB; NPUMEHAThH
(bOpMyINBI CIOKEHUS W YMHOXKEHHUS BEPOATHOCTEH, (OpPMYIy IOIHOU
BEpOATHOCTH, popmyny bepHysu, komOuHaTOpHBIE (GAKTHl U HOPMYJIBL;
OLICHMBATh BEPOATHOCTH PpEAIbHBIX COOBITUI; yMEHHE OIepHupoBaTh
MOHATUSIMU: CIIydalHas BEJIMYHMHA, pACHpEACIICHUE BEPOSITHOCTEH,
MaTeMaTU4YeCKOe OXKUJAHUE, AUCIEPCHs U CTaHJAPTHOE OTKJIOHEHHE
cllyyailHOH BenMuuHBL, (QYHKIUM paCHpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOI 0, TIOKA3aTEIBHOTO K HOPMAJIBHOI'O PACIIPEACTICHUM; YMCHHE
HCIIOJIB30BaTh CBOMCTBA U3YUYECHHBIX PACIIPEACICHUN Ul pELICHUs 3a1a4;
3HAKOMCTBO C MOHATHUAMU: 3aKOH OOJBIIUX YHCEJN, METOJbI BBIOOPOUYHBIX
HCCIENOBAHNM; YMEHUE IPUBOAWTH IPUMEPHI IPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEd B HPUPOJHBIX M OOIIECTBEHHBIX SBICHMSX; YMEHUE
OIEPUPOBATh MOHATHAMM: COYETAHHE, NEPECTAHOBKA, YHCIO COYECTAHMM,
YHUCIO0 IEpecTaHoBOK; OuHOoM  HblOTOHA; yMeHHE  NPUMEHSATH
KOMOMHATOpPHBIE (aKThl U PACCYXJIECHUS Ul PEIICHUS 33/1a4; OLlEHUBATh
BEPOSTHOCTU PEAIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHne onepupoBarh IMOHATHAMHM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA yIJIa, IJIOCKUN Yrol, IBYTrpPaHHBINA
yroJl, TPEXIPAaHHBIM Yo, CKPELUIMBAOLIUECS IIPSMbIE, TapauIeIbHOCTh U
MEPIEHAUKYIIIPHOCTD HPSIMBIX M IJIOCKOCTEH, YroJl MEXIY MNpPSIMbIMH,
Yroa MexXAy IpsMOM M IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTAMH,




paccTOsIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAY IPSIMBIMH,
paccTosHuE MEXAY IJIOCKOCTSMHU; YMEHUE HMCIOJIb30BaTh MPU PELICHUH
3aJ1a4 U3y4eHHbIC (PAKThI U TEOPEMBI IJIAHUMETPUHU; YMEHHE OIEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHUeCKHe
MOJIEIM C TOMOUIbI0 T€OMETPUYECKUX TOHSATUH U BEIMYMH, pellarh
CBSI3aHHBIC C HUMH MPAKTHYECKHUE 3a]]a4H
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YMeHne onepupoBaTh MOHATUSAMH: IUIOMAAb (QUTYpPBL, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPABWIbHBI MHOTOTPAaHHHUK, CEYEHHE MHOTOIPAaHHUKA,
Ky0, Mapauienenures, Npu3Ma, NHpamuaa, (Gurypa M TOBEPXHOCTh
BpalleHus, MUIUHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTH NHUPAMUJbL, MPHU3MBI, KOHYCa, LWIMHIpPA, O0bEM KyoOa,
NPSIMOYTOJIBHOTO TIapajUiesienuIeia, MUPaMUAbI, MPHU3MBI, IMIMHIpPA,
KOHyca, Iapa, pa3BEépPTKa MOBEPXHOCTH, CCUCHUS KOHyCa W IWIIMHIPA,
napajuiebHble OCH WM OCHOBAHMIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, MWIMHIPA, KOHYCA, YMECHHE CTPOHUTH CCUCHHE
MHOTOTpaHHMKa, W300pakaTb MHOTOI'PAaHHUKH, (QUTYpbl U MOBEPXHOCTU
BpAIICHUS, UX CEYCHHUS, B TOM YHCIIE C MIOMOIIIO SJICKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSTh CBOWCTBA TE€OMETPHUYECKUX (PUTYP, CAMOCTOSATEIHLHO
(dhopMyITUpPOBATH ONPEACTICHUS H3ydaeMbIX (UTYD, BEIIBUTATH TUIIOTE3BI O
CBOWMCTBAaX M TMpPH3HAKAX TI'eOMETpUUECKUX (uryp, oOOCHOBBIBATHUIN
OnpoBepraTb WX; yMEHUE MPOBOJIUTH KiacCH(PUKAUIO QGUryp 10
pa3jIMuUHbIM MPU3HAKAM, BBIIIOJIHATH HCO6XOI[I/IMI)IG JOIIOJIHUTCIIbHBIC
MOCTPOCHUS

11

YMeHHe omnepupoBaTh TMOHATHUSMHU: JBH)KEHHE B  TPOCTPAHCTBE,
napajulebHBIA MePeHoC, CUMMETPHUS Ha IIOCKOCTH U B MPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHHe TMOA00Us, IMON00HBIE (UIYpBl; yMEHUE
pacmo3HaBaTh paBHbIC W MOJO00HBIE (UTYpBI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYypPE; UCIOIB30BaTh T€OMETPUUECKIE OTHOIICHHUS MTPH
pelIeHNH 3aJad; HaXOJWUTh T€OMETPUYECKHE BEIMYMHBI (JJIMHA, Yrod,
TJIOMIA (b, 00BEM) TIPH PEIICHUH 3a]ad U3 JPYTUX YIeOHBIX MPEIMETOB U
U3 pealbHOM JXKU3HU;, YMEHHUE BBIUUCIATH I'€OMETPHUYECKHUE BETUYMHBI
(mHa, yrom, miomIagb, OOBEM, TUIOMAAh MOBEPXHOCTH), HCIIONB3YS
M3y4eHHbIe (OPMYIBI M METOMABI, B TOM YHUCIE: IJIOMAAb MOBEPXHOCTH
MUPaMUIbI, PU3MBI, KOHYCa, MIJIWHJIpA, TUIomanas chepsl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TIapajUiesienuneia, TUPaMUAbl, MPHU3MBI, IMIMHApA,
KOHYcCa, Il1apa; yMEHHEe HaXOJUTh OTHOIICHHE 00BEMOB MOAOOHBIX (PHUTYD
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YMeHue onepupoBaTh MOHATUSAMH: MPSAMOYTOJIbHAsE CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOpA, CyMMa BEKTOpOB,
MPOM3BEICHUE BEKTOpa Ha YHCJIO, Pa3JIOKEHHE BEKTOpa Mo Oaswucy,
CKaJIIPHOE TPOM3BEACHUE, BEKTOPHOE MPOM3BEACHUE, Yrol MEXAY
BEKTOPaMM; YMEHHUE HUCIIOIb30BAaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ
IUTSL pEICHUSI TEOMETPUIECKUX 33/1a4 ¥ 33724 APYTUX Y4eOHBIX TPEIMETOB
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YMeHue BRIOMpaTh MOAXOASANINI METO/I A7Isl pEIIeHHs 3a/1a41; TOHUMAaHUe
3HAYUMOCTH MAaTeMAaTHKH B HM3YYEHUU MPUPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJIEHMM; YMEHHME pAacllO3HaBaTh IPOSBICHHE 3aKOHOB
MaTe€MaTUKH B UCKYCCTBE, YMEHUE MPUBOJIUTH IPUMEPHI MATEMATUYECKHUX
OTKPBITUH POCCUHCKON M MUPOBON MAaTeMaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBbIX HA EI'D
IHO MATEMATHUKE

K IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
o

1 Yucia U BEIUMCIIEHUSA

1.1 HarypanbHblie u nensie uncna. [Ipu3Haku 1eIMMOCTH HENBIX YUCET

Panmonanpubie  uuciaa. OOBIKHOBEHHBIE HW  JIECATHYHBIE JpOOU, TIPOIICHTHI,

12 OECKOHEUHBIE TIEPHOANYECKHIE IPOOH

13 Apudmernueckuii KOpeHb HAaTypaJlbHOW cTerneHu. JleiicTBust ¢ apupMeTndecKuMu
' KOPHSMU HaTypaJbHOHU CTCIICHU

14 Crenens ¢ nenbM nokasareneMm. CTeneHb ¢ pallMOHAIbHBIM MToKa3areneM. CBoMCTBa
' CTereHu

15 CuHyCc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,

APKTAaHTCHC YHUCJIOBOI'O apryMmcHTa

1.6 | Jlorapudm uncna. [leciTuaHbIe H HATYPATbHBIE JTOTAPU(HMBI

[eticTBuTenbHbIe ynciaa. ApudMeTHIecKre onepanuu ¢ JeHCTBUTEILHBIMHU YHCIaMU.
1.7 | IlpubnuxEHHBIE BEIYUCIECHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKa pe3yJibTara
BBIYMCIICHUI

1.8 | IlpeoOpazoBaHue BbIpaXeHUI

19 KoMmmiiekcHpie uncia

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 | llensie u 1poOHO-paIMOHATIBHBIC YPABHEHUS

2.2 | HppaumnoHanabHBIE YpaBHEHUS

2.3 | TpuroHomerpuueckue ypaBHEHUS

2.4 | TlokazarenbHbIC U TorapuGMUIEeCKue YpaBHEHUS

2.5 | lensie u npoOHO-palMOHATBHBIC HEPABEHCTBA

2.6 | HppamumoHanbHbIE HEPABEHCTBA

2.7 | TlokaszarenbHbIC U JOrapupMUIeCcKre HEpaBEHCTBA

2.8 | Tpuronomerpuueckue HepaBeHCTBA

2.9 Cucrtemsl u COBOKYITHOCTH ypaBHeHI/Iﬁ " HCPABCHCTB

2.10 | VYpaBHEHHUs, HEPABEHCTBA M CUCTEMBI C ITApaMeTpaMu

2.11 | Marpuna cucteMbl TUHEWHBIX ypaBHEeHUH. ONpenenuTenb MaTPULIbI

3 @OyHKIMM U TpaPuKH

31 @ynknus, cmocoObl 3amanus QyHkuuu. ['paduk ¢ynkuuu. B3ammuo oOparHbie
' ¢bynkuuu. YétHble 1 HeuéTHbIe QyHKUMU. [leproanyeckue GyHKIMH

3.9 OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHM ¢ynkumu. Hymu QyHkuumm.

[IpoMexyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.




MakcuMymbl ¥ MHUHUMYMBI (GyHKIUU. Haubombliee W HanMeHbIlIee 3HAYCHHE
(GYHKIIUM Ha IPOMEXKYTKE

CrenenHas (yHKIUS C HAaTypaJIbHBIM U LIEJIbIM MoKa3aTeneM. E€ cBoiicTBau rpadux.

3.3 . .
CaoiicTBa 1 rpaduK KOpHS N-0i CTETIEHN
3.4 | Tpuronomerpuueckue QpyHKIIUHN, UX CBOMCTBA U rpaduKu
3.5 | TlokazarenbHas u Jorapudmuueckas QyHKINN, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumntoTel TpadukoB (yHkmuid. CBoiicTBa  GYHKIHH,
' HENPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOORI 3aJaHUs ITOCIIEA0BATEILHOCTEN
3.8 | Apudmernyeckas u reomerprueckas nporpeccun. @opmyia cI0XKHBIX TPOIICHTOB
4 Havana maremaTuueckoro aHanusa
4.1 | TlpowmsBomHas pyHkiuu. [Ipon3BOMHBIE 3JIEMEHTAPHBIX (PYHKITUT
[IpumeneHne mNPOU3BOAHONW K UCCIENOBaHUIO (GYHKIMH HAa MOHOTOHHOCTh H
4.2 | oskctpemyMbl. HaxoxaeHnne HaumOOMNBIIEro W HAaMMEHBIETO 3HaYeHHS (DYHKIMH Ha
OTpE3Ke
4.3 | TIlepBooOpa3Has. MaTerpan
) MHoXecTBa U JIOTMKa
5.1 | MHoxecTBO, onepamuu HaJ MHOXecTBaMu. [luarpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 | OmnwmcarenpHas CTATUCTHKA
6.2 | BeposTHOCTh
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha TIOCKOCTU
7.2 | IlpsMble ¥ MJIOCKOCTU B IPOCTPAHCTBE
7.3 | MHOrorpaHHuKu
7.4 | Tenau NOBEpXHOCTHU BpalllEHUS
7.5 | KoopauHaTbl U BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

- Marematuka. BeposatHocts u cratucTuka: 10 kinacc: 6a30Bblid U
yray6néunsiit ypouu/ E.A. Bynumosuu, B. A. bynbrues/ u3narenbcTBo
"IIpocBenienne”

-Maremaruka. BepositHOCTh 1 cTaTucTuka: 11 kimacc: 6a30BbIi U
yriyonéunsiil ypoBau/ E. A. Bynumosuu, B. A. BynbiueB / u3narenbcTBo

"IIpocBemienue"

METOAUYECKHUE MATEPUAJIBI 1JIsA YUUTEJA

Teopust BEpOSATHOCTEH M CTaTUCTHKA. DKCIIEPUMEHTAIbHOE yueOHOE TTocoOue
st 10 1 11 xnaccoB o61meo0pa3oBatenbHbIX yupexkaennii / FO. H. Tropun,
A. A. Makapos, 1. P. Beicoukuii, 1. B. Amenko. — M.: MIITHMO, 2014. —

248c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://ptlab.mccme.ru/vertical

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NOANMUCHIO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE 31.08.26 16:23 (MSK) Ceptudukat 936F1CACOB551BD5A24C18FD488855EB
YUYPEXXAEHUE CPEAHSASA OBLLLIEOBPA3OBATEJIbHAS LLIKOJIA N2 165

NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPIA, be3topoaas MpuHa

HukonaeBHa, AMpeKTop




