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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «BeposTHOCTB U cTaTUCTUKAY YIITYOIEHHOTO YPOBHS SIBISIETCA
POJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJ€HHOTO
YPOBHSI Ha YPOBHE CpeAHETO 001Iero 00pa3oBaHus. YUeOHbIN KypC MpeIHa3HAUYCH
st GOPMHUPOBAHUSA Y OOYYAIOMIMXCSA CTaTUCTUYECKOW KYJIbTYpPhl M MOHUMAHHUS
pOJIM TEOPUHU BEPOSITHOCTEM KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3yYCHHUs
CIIy4aHBIX COOBITUM, BEJIMYUH U MpolieccoB. [Ipu u3ydeHun Kypca o0oraimarTcs
IPEACTABICHUS] OOYYaIOIUXCA O METOJaX MCCIENOBAaHUS H3MEHYMBOTO MHpA,
pa3BHUBaeTCSd TMOHMMaHWE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHYEeCKHX METOOB
NO3HAHHS KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS.

CopnepkaHue y4yeOHOro Kypca HampaBlI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs, U
Ha Pa3BUTHE MPEACTABICHUA O CIIy4ailHbIX BEJIIMYMHAX U B3aUMOCBA3SAX MEXKIY
HUMHU Ha Ba)KHBIX MPUMEpaX, CIOKETbl KOTOPBIX MOYEPIHYThI U3 OKPYkKAIOLIErO
mupa. B pesynbrare y 00y4arommuxcs 10KHO CpOPMUPOBATHCS MPENICTABIICHUE O
HanOoJIee yoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YEMBbIX
JUTSL OTTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUUKH, TOTPEIIHOCTEN
B Pa3IMUHBIC POJA U3MEPEHUSX, NITUTEILHOCTH 0€30TKAa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUW U TIPOLIECCOB B 00IIECTBE. Y YeOHBIN
Kypc sBisieTcsi 0a30il i OCBOEGHMSI BEPOSATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CIEIUATNCTaM HE TOJIbKO MHKEHEPHBIX CIEUATIbHOCTEH, HO TaKKe
COLIMATIBHBIX U MICUXOJIOTMYECKHX, TOCKOJIBKY COBPEMEHHBIE O0IIIECTBEHHbIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT anmapaT aHaiu3a OOJbIIUX JaHHBIX.
[leHTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXKIEHHE 3aKOHa OOJIBIINX
yucenl — (YHIAMEHTaJbHOTO 3aKOHAa MPUPOAbI, MMEIOIIEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio.

B cooTBeTcTBHM € yKa3aHHBIMH LEIAMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTHMKAa» Ha YIIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
coziepkatesibubie TMHUU: «CiayyaiiHble cCOOBITUSI U BeposiTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIA KypC BKIIIOUEHBI 3JEMEHTHI TEOPHUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIC JJIsi TMOJHOLEHHOTO OCBOCHHUSA
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Copnepxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KUT OCHOBOM
s (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpeleeHUH BEPOSTHOCTEH MEXIY
3HAYEHUSAMHU CIIyYalHBbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOU COIEPKATEIBbHON JIMHUU
3aHUMAET HW3YYEHUE TIEeOMETPUYECKOr0 M OWMHOMHUAIBHOTO paclpelesieHud u



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMd — IOKAa3aTeJIbHbBIM U HOPMAJIbHBIM
pacnpeeneHUsIMHU.

Tembl, CBSI3aHHbIE C HENPEPHIBHBIMU CIyYalHBIMU BEJIMYUHAMH U
pacnpesiefieHUs MM, aKIEHTHUPYIOT BHUMaHHE OOYy4YaloIIMXCSd Ha ONUCAHUU H
U3YYEHUU CITyYalHbIX SIBJICHUN C MOMOIIbIO HENPEPBhIBHBIX (PyHKIUNA. OCHOBHOE
BHUMAaHHE YAEISIETCS NOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAECICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIYy CIy4yalHbIMU BEJIMYMHAMH U OIMCAaHUE HTOW CBA3UM C TOMOUIBIO
Kod(dduieHTa KOppeasiiud U €ro BbIOOPOYHOIO aHajgora. OTHU 3JIEMEHTHI
coJiepaHusl pa3BUBAIOT TeMY «/lnarpammbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHMsl, U BO MHOTOM OITUPAIOTCS HA CBEICHUS U3 KypCOB
areOpbl U TEOMETPHUH.

Emé omuH nayneMeHT  coiep’kaHusl, KOTOpBIA  MpeajiaraeTcs  Ha
03HAKOMUTEJILHOM YpPOBHE — TMOCIEAOBATEIbHOCTh CIyYailHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeeIeHueM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT DPa3BUBAIOLIUN XapakTep U
ABJIACTCS AKTYaJIbHBIM JJISl OyaylIuX aOMTYpHUEHTOB, MOCTYHAIOMIMX Ha y4eOHbIE
CIEIUATBLHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJOTUEH U
yIpPABJICHUEM.

Ha u3yuenue yueOHoro kypca «BepoaTHOCTb U CTaTUCTUKa» HA YIIIyOJIEHHOM
ypoBHe oTBoauTcsa 67 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 33 yaca (1 gac B Hefieni0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubIi rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS )
BepiuHEL. ['padsl Ha miockocTh. JlepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUS. DJIEMEHTApPHBIE
coObITust (Mcxonbl). BeposiTHOCTH CitydallHOTO COOBITHA. BAM30CTH 4YacTOTHl U
BEpOSTHOCTH COOBITUI. CTydalfHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepatu Haj COOBITUSIMU: NepecedeHue, 00bEeIUHEHUE, TPOTUBOIIOIOKHBIE
coonITus. JInarpammel Ditnepa. opmyna cioKeHHs] BEpOSTHOCTEN.

VYcimoBHAsE BEPOSTHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydailiHOro
skcniepumenTa. Gopmyna nosHoM BeposatHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIil ONBIT (MCIIBITAHUE), YCIeX U Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUNA 10 MepBOro ycnexa. [lepecraHoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX HcTibITaHui bepayu. CiaydaiiHbli BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacmpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu Haja CllydalHBIMUA BeIMYMHAMu. buHapHas ciayvaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMeCTHOE pachpenesieHUe JBYX CiydalHbIX BeluuyuH. HeszaBucumbie
CIydyallHble BEJIIMYMHBI. MaTeMaTH4eCKOe OXUIAHUE CIYYalHOW BEJIIMYHUHBI
(pactipenenenusi). Ilpumepbl  OpUMEHEHUS  MATEMATHYECKOTO  OKUJAHUS
(cTpaxoBaHue, Jjorepes). MareMmaTudyeckoe OXXUIaHHEe OHHAPHOM CIIy4ailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHIAHHE CYMMbl  CIyYallHbIX  BEJIMYHH.
MatemMaTuyeckoe OKuJaHue TeOMETPUUECKOro 1 OMHOMUAIBHOTO PaCIpeIesICHUN.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pactipenenenust). Jlucnepcust OMHApHON CydallHOW BeMUYMHBI. MaTeMaTtndeckoe
0’KMJaHUE MPOU3BEIICHHS U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIIy4alHbIX BEJIMYWH.
Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOIO pacIpeesiCHuUs.
Jucnepcust U CTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PACIIPEAECIICHUSI.

11 KJIACC

HepaBenctBo YeoObiméBa. Teopema UebOniméra. Teopema bepuymim. 3akoH
Oonpimmx  uuced.  BwiOopounslii  Merox  uccneaoBaHui.  Bribopounbie



xapakTepucTuku. OneHNBaHNE BEPOATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEIEIICHNAMN.

HenpepeiBable cnydaiinble BenuuuHbl. [Ipumeppl. DyHKIMA IIIOTHOCTH
BEPOSITHOCTH pacIpeicicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEAEICHUIO. 3a1a4, IPUBOASAIINE K
HOPMaJIbHOMY  PAacCIpPEACIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MO0Ka3aTeIbHOTO pacnpeesenus, QyHKIUS MJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupeneneHus. yHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeIICHUS.

ITocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3anauw,
IPUBOSIIKE K pactpeneneHnro [lyaccona.

KoBapuammst nByx caydaitaeix BenumuuH. KosdduuumeHnt nuHeiHON
koppemsiiu.  CoBMecTHble  HAOMIOAEHHUS  JABYX  BEJIMYMH. BbIOOpOUYHBIN
KO3 puuueHT Koppensiuuu. Pasnuuue Mexay JIMHEMHOM CBSI3bI0 U IPUUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHElNHas perpeccus, MeTo, HAMMEHBIINX KBaJApPaTOB.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YTJIYBJIEHHBIIA YPOBEHD) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe),  yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILLJIOMY M HACTOSILIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCTbIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pELUICHU, pacCy>KICHUI, BOCHPUUMYHBOCTD K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COAITAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3HUUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TTOHHMAHUE BJIUSHUS
COLMAIbHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOU
CpeIlbl, 0CO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HA TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3agad B 00JiacTu
OKpYXaIoIIEH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
TOCJIEACTBUN UISI OKPYIKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHIECKON
HayKH Kak cepbl 4eTOBEYECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUSL LIMBUWIA3ALMU, OBJIAJICHUE SI3bIKOM MAaTEMaTUKW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPH3HAKK MATEMAaTHUYECKUX
0OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIy TOHATHUSIMHU, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS U CPAaBHEHUS, KPUTEPUU MTPOBOJAUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (QopmMynupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYMIL;

JeJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTALMIO, IPUBOIUThH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAanOoJIee MOIXOAIINN C YIETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciienoBare/bLCKHe 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLIECHUS W BBIBOJABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKXkKe BbIABUTATH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATh eUIUTH MHPOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PATUYHBIX BUIOB U (hOpM
IPEeCTaBICHHUS;

CTPYKTYpUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATh rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y peH_IeHI/Iﬂ 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelIaeMOl 3a7add, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYyTUX Y4YaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIE JeHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMM  IO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMu CaMOIIPOBEPKH, CaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelleHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa TN U YCIOBUSAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIL30BAaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€dh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3AlMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0OOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOHM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJCHUCTBUA.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy 10 kinacca o0yyaroniuiicss Hay4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSAMHU: Tpad, MIOCKH rpad, CBA3HBIN Tpad,
nyTe B Tpade, Ienb, LUKI, JEPEBO, CTENCHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIyYalHBIM OSKCIEPUMEHT (OTBIT),
ClIy4yaiiHO€ COOBITHE, FJIEMEHTApHOE ClydaiiHOe COOBITHE (JIEMEHTAPHBIN HUCXOJ)
CIIy4ailHOTO  OMbITa, HAXOJUTh BEPOSTHOCTH COOBITUA B  OMNBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMyIUPOBATH COOBITHS: MEepeceueHne, OObEeIUNHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJOKHOE TaHHOMY, HCIIOJIb30BaTh JUATPAMMBbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, TMOJIh30BaThCS (OpMyIoi
CJIOKCHHSI BEPOSITHOCTEH JIJIsl BEPOSTHOCTEH ABYX M TPEX CIYYaHBIX COOBITHI;



ONEPUPOBATH IMIOHATUAMH: YCIIOBHAS BEPOSTHOCTD, YMHOKEHUE BEPOSITHOCTEN,
HE3aBUCHUMBIE  COOBITHS, JEpEeBO  CIy4alHOTO OJKCIHEPUMEHTa, HaXOAWUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO MpaBUiIa YMHOXKEHHUs, JEpeBa CIy4ailHOTO
OIbITa, HCIOJIb30BaTh (hOPMYIy IIOJHOW BeposTHOCTH, (popmyny baiieca npu
pelIeHnn 3a7ad, ONpPEIeNsITh HE3aBUCHUMOCTb COOBITMM 10 (opMyse M IO
OpPraHMU3aLHN CIIy4alHOI'O SKCIIEPUMEHTA,

OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYJIBl JJs TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOJHO ONEpUPOBATh TMOHATUAMHU: OWHApHBIM  CIOy4YallHBIA  OIBIT
(ucblTaHuE), yClleX M HeyJada, HE3aBUCHMbIEC HWCIBITAHHS, CEpUs HCIIBITAaHUM,
HAXOAUTb BEPOSITHOCTH COOBITHIA: B CEpUU UCTIBITAHUI /10 IEPBOTO yCII€Xa, B CEPUU
UCIIBITAaHUM bepHyIin, B OnbITe, CBA3aHHOM CO CIIy4alHBIM BHIOOPOM M3 KOHEUHOMU
COBOKYIIHOCTH;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: CIydaiiHas BEJIMYMHA, pACIpeeieHHe
BEPOATHOCTEH, AuMarpaMma paclpeneieHusi, OuHapHas cioydyaiiHas BeJIMYHMHA,
reoMeTpHuecKoe, OMHOMHAIILHOE paclpeiesieHue;

ONEPUPOBATh TOHATHIMHU: COBMECTHOE pACIPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JINIy COBMECTHOIO PACHpPENENICHUs JIBYX CIIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHOPEACIICHUS KaXKIOM BEIWYUHBI, OIPEACICHUs
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTHYECKOTO 0>KMJIaHUs CIIy4yallHOW BEJIMYUHBI (paclpeiesieHns1), IPUMEHSTh
CBOMCTBA MATEMATHYECKOTO OXXWIAHUSA IIPpUM PpEIIEHWU 3a1ad, BBIYUCIATH
MaTEMaTHYECKOE OKUJaHNEe OMHOMHAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHUH;
CBOOOZHO OINEpPUPOBATh TMOHATHUAMU: JTUCHEPCUs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHITH CBOMCTBA JMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipeiesieHdsi) TIPU PEIICHUU 3a/1ad, BBIUYUCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE FT€OMETPUUYECKOT0 U OMHOMHUAIBHOTO PaCIpeiesICHU.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOM BHIOOPKE U OLIEHHUBATH
XapaKTepUCTUKU TEHEPAJIbHOM COBOKYMHOCTHM JAaHHBIX IO  BBIOOPOYHBIM
xapakTtepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U IPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, II0JIb3YsICh U3yYCHHBIMU PACIPEICICHUSIMH;

IPUBOIUTHL  IPUMEPBI  3a4a4, IPUBOMAIIMX K  IIOKa3aTEIbHOMY
paclpeneneHuo, 3a1ad, OPUBOAIIMX K HOPMAJIBHOMY PaCIpeleIeHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSTHOCTU IIOKA3aTENIBHOTO
pacnpenenenus, pyHKLIUs INIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PACIIpEIEICHMS,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;0NPEAEIIATh
KO3 UIUEHT JTUHEHHON KOPPEISILNU, BEIOOPOUHBINA KOAPHUIIUEHT KOPPEIALUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypes:
1 DeMeHTHI Teopuu rpados 3
) Cry4aifHbIC OTIBITHI, CITy9ailHbIE COOBITUS U 3
BEPOSATHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBAMU U
3 coObITusiMu. Cllo’KeHHE U YMHOKEHHE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DJIeMEHTH KOMOMHATOPUKH 4 1
Cepuu 1ocien0BaTeNbHbIX UCTIBITAHUH.
5 Ucnsitanus bepaymnu. Ciny4aiinslii BeIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CiyyaliHble BEJIMYMHBI U pacIpeIeICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KJIACC

HanmeHoBaHMe pa3ieioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

3aK0H OOJIBIINX YUCET

2 DIeMEHTEI MATEMAaTUYECKON CTATUCTUKHU

HenpepsiBHBIE CilyyaliHbIE BETUYUHBI
(pactipenenenusi), MOKa3aTeIbHOE U
HOPMAJIbHOE paclpeeineHus

Pacnpenenenue Ilyaccona

CBA3b MEXTY CITy4YallHBIMU BEJIMYMHAMHU

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

33




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KonuyectBo yacos Hdara
DJIeKTpOHHbIe U (pPoBbIC 00pa3oBaTelbHbIE
n/ Tema ypoka Becer  Konrpoanunl = Ilpakruyecku  M3y4YeHH pecypent
n 0 e padoThI e padoThI A
I'pag, caasmelid https://fipi.ru
rpad,
1 MPEICTABIICHUE 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
3a/1a4u ¢
noMomEo rpada https://monypoku.pd/
Crenen https://fipi.ru
(BaJICHTHOCTB)
2 BepinHbL. [IyTh B 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
;I::iil Herm u https://monypoku.pd/
I'paget Ha https://fipi.ru
IIJIOCKOCTH.
3 JepeBo 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
CJIy4aliHOr o
KCTICPUMCHTA https://monypoku.pd/
Ciyyaiinble
JKCIIEPUMEHTHI httos://fipi.ru
(OmBITHI) U
4 CIIy4YaiiHbIe 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
COOBITHS.
IeMeHTapHbIC https://monypoku.pd/
COOBITHS (MCXO/IbI)




BepositHOCTB
CIIy4aiiHOT O
COOBITHSL.
BepositHOCTH
COOBITHI B OIIBITAX
c
PaBHOBO3MO>KHBIM
1 DJIEMEHTapHBIMU
COOBITHSIMHU

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://monypokun.pd/

BepositHoCTh
CIIy4aifHOTO
COOBITHS.
BepositHocTn
COOBITHH B OIBITaX
v
PaBHOBO3MOXKHBIM
Y DJIEMEHTapHBIMU
COOBITUSIMUA

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

[Tepeceuenue,
o0BeTMHEHUE
MHOECTB U
COOBITHIA,
MIPOTHUBOTIOJIOKHBI
€ COOBITHSI.
dopmyna
CIIOKEHUSI
BEPOATHOCTEM

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

YcnoBHas
BEPOSITHOCTb.

https://fipi.ru




ITackang

YMHOXKEeHHE https://resh.edu.ru/?ysclid=mev0cab4wp951004754
BEPOSITHOCTEM.
Gopuyma https://monypoku.pd/
YCJIOBHOU
BEPOSITHOCTH
VYcnoBHas
BEPOATHOCTD. https://fipi.ru
YMHOXKEHUE
9 BEPOSITHOCTEM. https://resh.edu.ru/?ysclid=mevOcab4wp951004754
dopmyia
YCIOBHOH https://monypoku.pd/
BEPOATHOCTH
https://fipi.ru
10 Popuyna ool https://resh.edu.ru/?ysclid=mev0cab4wp951004754
BEpPOSITHOCTH
https://monypoku.pd/
https://fipi.ru
®opwmyna baiieca.
11 HezaBucumeie https://resh.edu.ru/?ysclid=mev0cab4wp951004754
coOBITHS
https://monypoku.pd/
KomOunaropHnoe httos://fioi.ru
MPaBUIIO
12 YMHOKEHHS. https://resh.edu.ru/?ysclid=mevOcab4wp951004754
[TepecranoBku u
daxropran https://monypoku.pd/
Yuco coueTaHui. https://fipi.ru
13 TpeyroabHUK

https://resh.edu.ru/?ysclid=mev0cab4wp951004754




https://mounypokun.pd/

14

dopmyna OuHOMA
Herorona

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

15

KoHnTponbHas
pabora Nel:
"I'padwr,
BEPOATHOCTH,
MHO>KECTBA,
KoMOMHaTopuKa'

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

16

bunapnsbrit
CIIy4YaiHBIN OMBIT
(uctpiTaHmE),
ycnex U Heyjayga.
HeszaBucumele
ucnbitanus. Cepus
HE3aBUCHUMBIX
HCTIBITAHUH 10
IIEPBOTO ycrnexa

https://fipi.ru

17

Cepus
HE3aBHCHMbIX
HUCIBITAaHUN 10
MIEPBOro ycnexa

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

18

Cepus
HE3aBHCUMBIX
HUCITBITAaHUH
bepuymn

https://mounypokn.pd/




https://fipi.ru/

CrydaifHbIN
19 BBIOOD U3 https://resh.edu.ru/?ysclid=mev0cab4wp9510047
KOHEYHOU 54
COBOKYIIHOCTH
yi https://monypoku.pd/
IIpakTrueckas https://fipi.ru/
pabota ¢ ,
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
20 HUCIIOIb30BaHUEM 54
ANEKTPOHHBIX -
TalJIHI] https://monypoku.pd/
Cnyuaiinas
BeJIMUMHA. https://fipi.ru
Pacnopenenenne
21 peA . https://resh.edu.ru/?ysclid=mev0Ocab4wp951004754
BEPOSTHOCTEH.
JnarpamMmma https://mounypoku.pd/
pacrnpeneneHus
Oneparuu Haj
CIIy4YaliHBIMU
BEJIMYHHAMU. https://fipi.ru
IIpumepnl
22 PHUMED . https://resh.edu.ru/?ysclid=mevOcab4wp951004754
pacrpeieNeHnin.
bunapnas https://monypoku.pd/
ciyJaiiHas
BeJIMYNHA
[eomeTprueckoe https://fipi.ru
acIpeaeiicHue.
23 pactipel https://resh.edu.ru/?ysclid=mev0cab4wp951004754
bunomuanrHOE

pacripenesieHue

https://monypokn.pd/




24

MaremaTudeckoe
OKHaHUE
CIIy4ailiHOM
BEIIMYMHBI.
CoBMecTHOE
pacmpeneneHue
JIBYX CITy4ailHBIX
BEJIIMYUH

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://monypokun.pd/

25

He3zaBucumeie
CIIy4YaiiHbIe
BEIIUYHHEI.
CsoiicTBa
MaTeMaTU4eCKOro
OXKHTaHUS.
MartemMaTuueckoe
OXKUJTaHUE
OuHapHOM
CIIy4ailiHOU
BCJIIMYUHBI

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

26

MartemMaTuueckoe
OXKHIaHHUE
reOMETPUYECKOT O
1 OMHOMMAIBLHOTO
pacrpeneneHuin

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://monypokn.pd/

27

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/




28

Hucnepcus
OuHapHOM
CIIy4ailiHOM
BEJTUYHHEI.
CsaoiicTBa
JIUcIepcuun

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

29

MartemMaTuueckoe
OXKHIaHHUE
MPOU3BEIICHUS U
JIIACTIEPCUSL CYMMBI
HE3aBHCUMBIX
CITy4ailHBIX
BEJINYHMH

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypokn.pd/

30

Hucniepcus
OMHOMHUATBHOTO
pacnpezeneHusl.
[IpakTnueckas
pabora ¢
HCIOJIb30BaHUEM
ANEKTPOHHBIX
TabIuUIl

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://monypokn.pd/

31

Hucnepcus u
CTaHIapTHOE
OTKJIOHEHHE
F€OMETPUYECKOTO
pacnpeeneHusl. .
[IpakTnueckas
pabota ¢
WCIIOIb30BAHUEM

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://monypokn.pd/




AIIEKTPOHHBIX
TadJIUI

O06001IeHre 1

https://fipi.ru

32 cUCTEMaTU3aIUs 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
3HaHUH
https://monypoku.pd/
KoHnTponbHas
pabora Ne2: https://fipi.ru
"UcnelTanus
33 bepnynnu. 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
Crny4aiiabie
F— https://monypoku.pd/
pacnpeneneHus"
https://fipi.ru
O06001IeHre 1
34 cUCTEMAaTU3aIUs 1 https://resh.edu.ru/?ysclid=mev0cab4wp951004754
3HaHUHI
https://monypoku.pd/
OBILEE KOJIMYECTBO
YACOB I10O 34

I[TPOI'PAMME




11 KJIACC

Ne KonuyectBo yacos Hdara
DJIeKTpOHHbIe U (pPOBbIE
n/ Tema ypoka Bcer Koutrpoabubl | IlpakTuyecku  HU3yYeHH
o0pa3oBaTe/IbHbIC peCypChl
n 0 e padoThbl e padoThbl b
HepaBencTBo https://fipi.ru
UYeopimena. Teopema )
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
UYeopimena. Teopema 1 A
bepnynnu. 3akon B
OOJIBIINX YHCEI https://monypokun.pd/
HepasenctBo https://fipi.ru
UYeorpimena. Teopema )
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
2 UYeopimena. Teopema 1 P
bepnynnu. 3akon B
OOJIBIIINX YHUCET https://mounypoku.pd/
HepaBencTBo https://fipi.ru
UYeorpimena. Teopema )
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
YeoOnimena. Teopema 1 A
bepnynnu. 3akon B
OOJIBIINX YHCET https://mounypoku.pd/
https://fipi.ru
4 Br16opounsIii MeToT 1 https://resh.edu.ru/?ysclid=mev0cab4wp95100475
HCCIIEIOBAHUI 4
https://mounypoku.pd/
[IpakTnueckas
5 pabora ¢ 1
HCITOIb30BaHUEM




AIEKTPOHHBIX
TadJIMULL

I'enepanbHas
COBOKYITHOCTb U
cily4yaiiHas BHIOOpKa.
3HaKOMCTBO C
BBIOOPOYHBIMHU
XapaKTePUCTUKAMHU.
OueHka cpeiHero u
JMCTIEPCUN
reHepaJbHOU
COBOKYITHOCTH C
MOMOIIbIO
BBIOOPOYHBIX
XapaKTePUCTHUK

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp95100475
4

https://mounypokn.pd/

I'enepanbHas
COBOKYITHOCTb U
cily4yaiiHas BHIOOpKa.
3HaKOMCTBO C
BBIOOPOYHBIMHU
XapaKTePUCTUKAMHU.
OueHka cpeiHero u
JUCTIEPCUN
TeHepaJbHOU
COBOKYITHOCTH C
MOMOIIbIO
BBIOOPOYHBIX
XapaKTEPUCTHUK

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp95100475
4

https://mounypokn.pd/




https://fipi.ru

OueHuBaHue
BEPOSATHOCTEMN https://resh.edu.ru/?ysclid=mev0cab4wp95100475
8 COOBITHH TI0 4
BEIOOpKE
https://monypoku.pd/
CraTucTuueckas httos://fioi.ru
rurnoresa. [Iposepka
9 IIPOCTEUIINX https://resh.edu.ru/?ysclid=mev0cab4wp95100475
THIIOTE3 C TOMOIIBIO 4
CBOICTB M3yYE€HHBIX
pacTpeencHmit https://monypoku.pd/
CraTucTuueckas httos://fioi.ru
rurnoresa. [Iposepka
10 IIPOCTEUIINX https://resh.edu.ru/?ysclid=mev0cab4wp95100475
TUIIOTE3 C MOMOIIBIO 4
CBOICTB M3yYE€HHBIX
e https://monypoku.pd/
[IpakTnueckas https://fipi.ru
padora ¢ https://resh.edu.ru/?ysclid=mev0Ocab4wp95100475
11 HCTIOJIb30BAaHUEM 4
3JIEKTPOHHBIX
TaOJIMIY https://monypoku.pd/
ITpumepsr https://fipi.ru
HETPEPBIBHBIX
12 CIIy4alHBIX https://resh.edu.ru/?ysclid=mevOcab4wp95100475
BesIMunH. OyHKIUS 4
IJIOTHOCTH

BCPOATHOCTHU

https://mounypokun.pd/




PaBHOMepHOE
pacrpezcieHue.
IIpumepsl 3anay,

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp95100475

13 IIPUBOISAIINX K A
MOKa3aTeIbHOMY U K
HOpPMaJbHOMY https://monypoku.pd/
pacrpeneneHusm
https://fipi.ru
OyHKIHUS TNIOTHOCTH
14 BEPOSITHOCTH https://resh.edu.ru/?ysclid=mevOcab4wp95100475
IIOKa3aTeIbHOI0 4
PACHIpEAEIEHIA https://mounypoku.pd/
https://fipi.ru
OyHKIHUS TNIOTHOCTH
15 BEPOSITHOCTH https://resh.edu.ru/?ysclid=mevOcab4wp95100475
HOPMAJIBHOT'O 4
PACHIpEAEIEHIA https://mounypoku.pd/
ITocnenoBarenbHOCT
b ONUMHOMHBIX https://fipi.ru
HE3aBUCUMBIX
16 cooprTuid. [Tpumep https://resh.edu.ru/?ysclid=mev0cab4wp95100475
3a]1a4H, 4
EEZI;;':;;IIZE;O https://mounypoku.pd/
Ilyaccona
https://fipi.ru
IIpakTrueckas
17 pabora ¢ https://resh.edu.ru/?ysclid=mev0cab4wp95100475

HCIIOJIB30BaHHUEM

4




3IIEKTPOHHBIX https://mounypoku.pd/
Ta0JIAILL
Kosapuarus 1syx https://fipi.ru
CITy4alHBIX .
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
18 BEJINYMH. 4
Koaddunuent -
KOppEJSALNU https://monypoku.pd/
https://fipi.ru
CoBMecTHBIE )
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
19 HaOTIOZICHUS IBYX P
BEIINYHH -
https://mounypokn.pd/
https://fipi.ru
Bri6opounbrii )
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
20 KO3 PHULIHIEHT 4
KOppeIAInu -
https://mounypokn.pd/
Paznnune MEXKIY https://fipi.ru
JIMHEHHOU CBSI3BIO U
https://resh.edu.ru/?ysclid=mev0cab4wp95100475
21 [IPUYMHHO- A
CIIEICTBEHHOU -
CBSI3BIO https://mounypokn.pd/
https://fipi.ru
2 JIuneiinasa https://resh.edu.ru/?ysclid=mev0cab4wp95100475
perpeccusa 4

https://monypoku.pd/




[IpakTnueckas https://fipi.ru

padora ¢ https://resh.edu.ru/?ysclid=mev0Ocab4wp95100475
23 HCIIOJIb30BAaHUEM A

3JIEKTPOHHBIX

TaOIMIL https://monypoku.pd/

[IpencraBnenue https://fipi.ru

AATTHBIX € TTOMOTLBIO https://resh.edu.ru/?ysclid=mev0cab4wp95100475
24 TaOJIHI] U AUarpamm, 4

onucaTesbHas

CTaTUCTHKA https://monypoku.pd/

https://fipi.ru

OmbITHI ¢
75 PaBHOBO3MOXHBIMU https://resh.edu.ru/?ysclid=mevOcab4wp95100475

3JICMECHTAPHBIMH 4

COOBITHSIMH

https://monypoku.pd/

Beruucnenue https://fipi.ru

BepOﬂTHuOCTeH https://resh.edu.ru/?ysclid=mev0cab4wp95100475
26 COOBITH C 4

MPUMEHEHUEM

bopmyn https://monypoku.pd/

Beruucnenue

BEPOSTHOCTEH https://fipi.ru

codprTuii ¢ https://resh.edu.ru/?ysclid=mev0Ocab4wp95100475
27 MPUMEHEHUEM 4

rpaduyecKux B

METOHOB: https://monypoku.pd/

KOOpAuHaTHasd




npsiMasi, 1epeBo,
nuarpamma Jitiepa

Crny4aiiHbie

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp95100475

28 BEJIMYMNHBI U 4
pacupeneneHus -
https://monypoku.pd/
https://fipi.ru
Maremarudaeckoe
29 OXXHJIaHUE https://resh.edu.ru/?ysclid=mev0cab4wp95100475
CIIy4aiiHOMN 4
BEJIMYHNHBI
https://mounypokn.pd/
https://fipi.ru
Maremarudeckoe
30 OXXHJIaHHuE https://resh.edu.ru/?ysclid=mev0cab4wp95100475
CIIy4aiiHOMN 4
BEJIMYHNHBI
https://mounypokn.pd/
https://fipi.ru
KonTposnbHas
31 pabora: https://resh.edu.ru/?ysclid=mev0cab4wp95100475
"BeposTHOCTh 1 4
crarucTuka'
https://mounypokn.pd/
Brruncnenune https://fipi.ru
BEPOATHOCTEH
p . https://resh.edu.ru/?ysclid=mev0cab4wp95100475
32 COOBITHH C 4
MIPUMCHCHHUEM -

dbopmyn u

https://monypoku.pd/




rpadudecKux
METO/I0B

Brruucnenue
BEPOSATHOCTEM
coObITHIA C

33 MPUMEHEHUEM
bopmyn u
rpadu4ecKux
METO/I0B

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp95100475
4

https://mounypokun.pd/

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

33




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3ybTAThI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOsATHOCTEN U CTATHUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBaTh MOHATHSAMH: CcpeAHee apudMeTHueckoe, MeauaHa,
HauOoJIbIlIee, HANMEHBIIIEe 3HAUCHUE, Pa3MaX MAaCCUBA YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHAME: CIIYYAHBIA SKCTIEPUMEHT (OTIBIT) U CIIyJaiiHOE
coOBITHE, dJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXO0J) CIYYaiHOTO
6.3 OTbITa; HAXOIUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXXHBIMH
CIIy4aifHBIMU COOBITUSIMU, HAXOUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B U3YYCHHBIX CITYYalHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TIEpEeCEYCHHE W OOBEIMHEHHE
6.4 JNAHHBIX COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE ITaHHOMY COOBITHIO;
' NOJb30BAThCA  AMarpamMMamMu  Diijepa W (QOPMYNIOH  CIOXKEHHS
BEPOSITHOCTEH MpHU PEIICHUH 3aa4
OnepupoBaTh MNOHSTUSMU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C MOMONIbIO MpPaBHJIa YMHOXEHHS, C
MOMOIIBIO JIepeBa CIIy4aiilHOTO OIbITa
6.6 [TpumeHsITH KOMOMHATOPHOE MTPABWIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHATUSMU: HCTBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUSI
6.7 UCTIIBITAHUH, YCIIEX U HEeyAada; HaXOJUTh BEPOSTHOCTU COOBITUIN B CEpUU
' HE3aBHCHUMBIX HCIIBITAHWNA 10 TIEPBOTO YCIeXa, HaXOIUTh BEPOSATHOCTH
coOBITHI B cepun ucnbiTanuii bepuymnnu
6.8 OnepupoBaThb NOHATHUSMU: CllydailHas BeJIMYMHA, pacIpeleeHue

BEPOATHOCTEN, AUarpaMma pacrpeaesieHus




11 KJIACC

Kon IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl CpeIHero 001ero odpa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTHM  3HAYEHUW  CIy4YallHOH  BEJIIMYMHBINO
' pacipeesieHrIO UITH C TIOMOIIBIO JuarpaMmm
OnepupoBaThb TOHATHEM MATEMATUYECKOIO OXUJAHUS, MPUBOAUTH
59 IPUMEPHI TOTO, KaK MPUMEHSAETCS MaTEMaTUYeCKOe OKUaHNe CIy4daiHOM
' BEJIMYMHBI, HAXOJUTh MaTeMaTHYeCKOe OXUAAHHE TI0 JaHHOMY
pacnpeeseHuo
53 Nmets nipeacTaBieHne o0 3aK0He OOJBIINX YHCET
5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieIiCHU!




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpenacraBnenne maHHBIX C TOMONIIBI0 Tabmuiy W amarpamMm. CpenHee
apudMeTHUECKOe, MeIrWaHa, HaWOOJbIIee W HAMMEHBIIEE 3HAYCHHS, pa3Max,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrayvaiiHple SKCIIEPUMEHTHI (OMBITHI) M CiIydailHble COOBITHA. DJEeMEHTapHbIC
coOwiTus (Mcxomabl). BeposTHOCTH cimydaitHOro coOBITHS. BIHM30CTH YacCTOTHIH
BEpPOSTHOCTH cOOBITHH. ClydaifHbIC OMBITHI C PABHOBO3MOYXHBIMH JJIECMEHTAPHBIMU
coObITUsIMU. BeposiTHOCTH COOBITHI B OIBITAXC PAaBHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
COOBITUSMH

6.3

Onepanu Hajg COOBITUSAMHU: TEepeceueHue, OObEIUHEHUE, MPOTUBOIOIOKHbIC
coObITHs. [lnarpammsl Ditnepa. @opMyria ClIoKEHUS] BEpOSITHOCTEH

6.4

VYcimoBHas  BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo  cilydallHOro
skcriepuMenTa. @opmyra MmoaHON BeposTHOCTH. He3aBucuMbIie COOBITHS

6.5

KomOunaropnoe mpaBuino ymHOXeHUs. llepecranoBku u  (daxropuan. Ywucio
coueranuid. Tpeyronpauk [lackamns. @opmyna buaoma HeroToHa

6.6

bunapHplii ciny4alHbli ONBIT (MCIBITAaHUE), ycleX M Heynadya. HezaBucumble
ucneltadusa. Cepusi HE3aBUCHMBIX MCIBITAaHMW 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITaHUI bepHysmn

6.7

Canyuaitnas BenuuuHa. PacnpeneneHue BepoaTHocTel. [uarpamma pacrpeneneHus.
[Tpumeps! pactipeieieHni, B TOM YHCIIe TeOMETPUUYECKOSH OMHOMHUAIEHOE

11 KJTACC

Kon
5

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTAaTUCTUKA

5.1

YucnoBbie XapaKTCPUCTHUKU CJIy‘IaI\/'IHBIX BCINYHH: MAaTEMAaTHYCCKOC OXKHNIAAHUC,
JHCTIepCus U CTaHAapTHOE OTKJIOHeHuE. [IpuMepsl pUMEHEeHN MaTeMaTHIYeCKOTr0
OKUJaHMs, B TOM YHUCJE B 3a/ladyaX W3 MOBCEAHEBHOW XH3HU. MaremaTHdeckoe
OKMJIaHWE OWHApPHOW CITydyallHOW BETWYMHBI. MaTeMaTuuecKkoe OKHIaHUE CYMMBbI
CIIy4aiiHbIX BeMYMH. MaTemMaTHueckoe OKUIaHue U TUCIEPCHs T€OMETPHUIECKOT0
1 OMHOMHUABHOTO paclpeaeaeHui

5.2

3aKkoH OOJBIINX YHCEN W €ro poJib B HayKe, MpHUpoAe U o0IiecTBe. BEIOOpOUHBIT
METOJI YICCIICNIOBAaHUHI

53

IIpuMepsl HENpepbIBHBIX — CIydalHbIX BeJuuuH. lloHsate o0 IIoTHOCTH
pacnpezenenus. 3ajauy, IpUBOJALINE K HOpPMaJIbHOMY pacnpezaeneHuto. [lonstue
0 HOPMaJIbHOM pacIpeAcICHUN




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMyNIHpOBaTh W ONEPUPOBATH MOHATHAMH: OIpEAEICHUE,
aKCMOMa, Teopema, CIIEJICTBHE, CBOICTBO, MpHU3HAK, JOKAa3aTelIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHUE (hOpMYIHpOBaTh
0o0paTHOE W TMPOTHUBOMOJIOKHOE YTBEpXKJEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIH30BAaTh METOA MaTeMaTH4ecKOW WHIYKINY;
IPOBOIUTH JOKA3aTeNbHbIE pPACCYXJCHUS TpPH pElICHHH 3ajad,
OLICHWBATh  JIOTHYECKYIO MPABHIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, ONEpalMy Hal
MHO)XECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar i ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYIHX Y4YeOHBIX IPEIMETOB; YMCHHE
OTIepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONHCHIBaTh Tpadbl pa3IuIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YmMmenne OIICpHUPOBATH MOHATUAMU: HATYPAJIBHOC YUCIIO, LECJIIOC YHCIIO,
CTETIeHb C IIEJIBIM TI0Ka3aTejeM, KOPEHb HaTypaIbHOUM CTETIEHH, CTEIICHb
C pallnoHaJIbHBIM IIOKa3aTcJIeEM, CTCIICHDb C HeﬁCTBHTeHBHBIM
mokaszarejeM, JiorapuM YHclia, CHHYC, KOCHHYC W TaHICHC
IMMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIO, paluOHAJIBbHOC YHCIIO,
UppalMOHAIbHOE  YHUCIO,  MHOXXECTBAa  HATypalbHBIX,  IIEIIBIX,
palroOHAJIbHBIX, I[eﬁCTBHTCHBHBIX YHUCCII, YMCHUC HUCITIOJB30BATh
NPU3HAKHA JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeJuTeNh U HauMEHbIIee
oOmiee KpaTHOE, alropuT™M EBKIHIA MpU pENIeHUH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU  TO3UIIMOHHBIMH ~ CUCTEMaMH  CUHCICHHS, YMCHHUE
BBIIOJIHATL BBIUMCIICHHE 3HAUEHUU U HpeOGPaSOBaHI/I}I BBIpa)KeHI/Iﬁ cO
CTENEHsAMH M Jorapudmamu, NpeoOpazoBaHus JPOOHO-PAIMOHATBHBIX
BBIpa)I(eHHﬁ; YMCHHE OICPpHUPOBATH MOHATUAMH: NOCICAOBATCIBHOCTD,
apudMeTHIeCcKas IPOTPECCHsl, TEOMETPHUECKAs TPOTrpeccusi, 0ECKOHETHO

yOBIBalomiasi  reoMeTpUuYecKass  Mporpeccusi;  yMEHHE  3a]aBaTh




I0CJIE0BATENIBHOCTH, B TOM YHUCIIE C IIOMOLIbIO PEKYPPEHTHBIX (POPMYJI;
YMEHHUE ONepUpPOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIC YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKas, TPHrOHOMETpUUECKas U
anreOpanyeckas); yMeTh NPOU3BOAUTH apu(METHUECKHE IeHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAaM{; TNPUBOJUTH IMPUMEPBl  HMCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMHU: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUILIbl, TEOMETPUUECKHI CMBICIT OTIPEAeTUTENsI

YMeHne ornepupoBaTh NOHATUSMHU: pPallMOHAIbHBIE, WPPALMOHAIIBHBIE,
noKa3aTeJbHbIe, CTENEHHbIE, JIorapu(MUYecKue, TPUTOHOMETPUUYECKHE
YpPaBHEHUsT W HEPABEHCTBA, HMX CHUCTEMBl; YMEHHE OIEpUPOBATh
HOHATUSMH: TOKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHHe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHHUH, HEPABEHCTB U CUCTEM; YMEHHE pEllaTh ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IOMOILBIO PA3IMYHBIX NPHUEMOB; PEIIATH
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C T[AapaMETPOM; MPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, WX CUCTEMBI JJIs PELICHHS MaTEeMaTUYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAyKU U PeaIbHOM KU3HH

YMeHue omepupoBarh MOHATUSMHU: (YHKIUSA, YETHOCTh (YHKIUH,
NEPUOMIHOCTh (DYHKIIMU, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢yHKunu, sKcTpeMyM (YHKIMH, HanOOoJIbIIee M HaUMEHbIIEe 3HAYCHUS
GyHKIIMHM Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIHS, aCHMIITOTHI rpaduka
GyHKIUY, TepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIIUU, TEOMETPUUICCKUIN U
GU3MYEeCKU CMBICT TIPOW3BOJHOW, IepBOOOpaszHas, OmpeaenEéHHbINA
WHTETPANI; YMEHHE HAXOAWTh ACUMMOTOTHI rpaduka (QyHKIHH, YMECHHE
BBIYUCIISITH  MPOW3BOJHBIE CYMMBI, TPOU3BEIEHHS, YaCTHOTO H
KOMMO3UIINHN (PYHKIIMI, HAXOJUTh YpPaBHEHHE KacaTeIbHOU K rpaduky
(GYHKINU; YMEHHE HaXOIUTh MPOW3BOIHBIC AIIEMEHTAPHBIX ()YHKIIHIA;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUISl HCCIeAOBaHUS (DYHKIUH,
HAXOJUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM arlapara MaTeMaTH4eCKOTro
aHalu3a; MPHMEHATh NPOM3BOIHYIO IS HAXOXKICHHUS HAWIYYIIETO
pelIeHHus B MPUKIATHBIX, B TOM YHCJIE€ COLUATHHO-d)KOHOMUYECKUX W
bU3MYeCcKUX 3a1a4ax; HaXOJUTh TIJIOMAIH U 00BbEMBI (PUTYDP C TTOMOIIBIO
WHTETpaia; MPUBOAUTH MPUMEPHl MAaTEeMaTUYECKOTO MOJCIUPOBAHHS C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH




YMeHnne omnepupoBaTh MOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSI, KOMIO3UIMA (DYHKIMH, JTUHEWHAs (YHKIWS, KBaapaTHIHAS
byHKLuS, paloHagbHas byHKLu, CTETICHHAs byHKIHA,
TPUTOHOMETpPHUYECKHE (YHKIWUH, OOpaTHbIe TPUTOHOMETPHUECKUE
¢yHKUIMU, TMOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTpOUTh TpaduKH HM3yYEHHBIX (DYHKIUH, BBIMOIHATH MpeoOpa3OBaHU
rpaduKoB QYHKIUH, UCIIOIB30BATh IPpaUKHU JJIS U3yYSHUS MTPOLIECCOB U
3aBUCUMOCTEH, NP PEUICHUU 3a1a4 U3 APYTHX Y4EOHBIX MPEIMETOB H
3aJa4 U3 peajbHOH KU3HM; BBIpaXKaTh (POPMYITaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCITOJIb30BATh CBOMCTBA M IpadUKH (DYHKITHHA JJIs1 peIIeHHS
ypaBHEHMIi, HEpaBEeHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 00JIACTH YIPABICHUS TUYHBIMA  CEMEHHBIMU
¢buHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHUS, HEPaBEHCTBA U MX
CHUCTEMBI MO YCIIOBHUIO 33Ja4yM, UCCIEAOBATh MOJYYEHHOE PEIICHHE U
OLICHMBATh IPaBAONOJ00HOCTh pE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peabHBIE CUTYallMH Ha SI3bIKE MATEMAaTHKH; COCTABIISITh BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue onepupoBaTs NOHATHAMH: CpeiHee apru(MeTHIecKoe, MeAnaHa,
HanOoJIbIIIee U HAaMMEHbILIeE 3HAYCHHUs, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE M3BJIIEKaTh, HHTEPIPETUPOBATH
UH(OPMaLIKIO, IPEJICTABICHHYIO B TAOIMIIAX, HA JUarpaMMmax, rpadukax,
OTPaXXAIOLIYIO CBOMCTBA peabHBIX MPOIECCOB U SIBICHUN; IPEICTABIAThH
UHPOpPMALIMIO C TOMOIIBIO TAaONMIl W JHarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE TaHHBIC, B TOM YHCIE C NMPUMEHEHHUEM TrpadHuecKux
METO/IOB U JIEKTPOHHBIX CPEJICTB; TpapUUeCKu UCCIIE0BATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccun

YMeHue onepupoBarh IOHATUSAMH: CIIY4aliHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOrO COOBITUS; YMEHHUE BBIYMCIATH

BCPOATHOCTL C HCIIOJIb30BAHUCM Fpa(bI/I‘IeCKI/IX MCTOHOB; NPUMCHATH




bopMyIbl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyiy MOJTHOM
BeposTHOCTH, popMyny beprymm, komOuHaTopHbIe (PaKThI U HOPMYIIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE ONEPUPOBATH
MNOHATUSIMM: CllydyailHasi BENWYMHA, paCHpeleIeHHe BEpOSITHOCTEM,
MaTEeMaTU4YeCcKoe OXXHJAHHWE, JUCIEPCUss W CTAaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BeNMYMHBI, (QYHKIMM paclpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO ¥ HOPMAJIbHOTO paclpeleleHu;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneieHuil s
pelIeHus 3a]a4;, 3HAKOMCTBO C TOHSTHUSMH: 3aKOH OONBIIUX YHCEl,
METOJIbl BBIOOPOUHBIX MCCIEIOBAHUN; YMEHHE MIPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTaHOBKA,
YHUCIIO COYETAaHWH, YMCIIO MepecTaHoBOK; OmHOM HprOTOHA; ymeHwue
MPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCYKIACHUS JIIsl pEIICHUS 3a1a4;
OIICHUBATH BEpPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

VYMeHne omnepupoBaTh IMOHATHSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JydY, BEIMYMHA yIja, IUJIOCKHH yrou,
JBYI'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEIIMBAOLINECA IMpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, YIoJl
MEXAY MPSAMBIMHU, YroJl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKU J0 IUNIOCKOCTH, PACCTOSTHUE MEKIY
NPSIMBIMH, PACCTOSIHUE MEXKY MNIOCKOCTSMH; YMEHUE UCIIOJIb30BaTh IPU
peleHnn 3a7ad U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro0 MHpa; CTPOHUTH
MaTEMaTUYECKUE MOJEIN C IOMOIIBI0O T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATUSIMH: TUIONIAAb (PUTYPHI, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
Ky0, mapaieNnenunen, npusMa, NUpaMuaa, (Gurypa W IMOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIomaib
MIOBEPXHOCTH TMHPAMHUJBI, MPHU3MBI, KOHYCa, IMIMHApA, 00BbEM KyOa,
HPsSMOYIOJIBHOTO Iapajule/ienuIiea, NUPaMuabl, MPU3MbI, LUIUHIPA,
KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHUsSI KOHYCa M IWIMHAPA,
napajuiebHbIe OCH WJIM OCHOBAHHIO, CEYCHHME IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IHINHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE

MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH




BpAIIIEHUS], X CEYECHUS, B TOM YHCIIE C TOMOIIBIO MJICKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSATh CBOIICTBAa F€OMETPUYECKUX (UTYpP, CAMOCTOSATEIHLHO
bopMynUpoBaTH ONpeACICHHs U3y4yaeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBAax W NMpPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH N
ONpoBepraTh MX; yMEHHE TMPOBOAMTH Kiaccudukanuioo ¢uryp 1o
pa3IMYHBIM TIPU3HAKAM, BBIOJHATE HEOOXOAWMBIE JOMOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHATHUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajulelbHBIA MEPEHOC, CHMMETpPHUS Ha IUIOCKOCTH M B MIPOCTPAHCTBE,
IOBOPOT, TpeoOpa3oBaHHe NOAO0Ms, NOAOOHbIE (UTYpPHI; yMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIIC B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJIb30BATh I'€OMETPHUUECKUE OTHOIICHHS
IpY PEIICHNUH 33]]a4; HAXOAUTh T€OMETPUUECKHE BETUNINHBI (JTTMHA, YTOJ,
II0IIaAb, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX YU4E€OHBIX IPEIMETOB U
U3 peaJbHOM >KU3HH, YMEHHE BBIYUCIATH I'€OMETPUYECKHE BEITMUMHBI
(MHa, yrous, IUIOIAAb, OOBEM, IJIOMIAIh MOBEPXHOCTH), UCHOIb3Ys
U3ydeHHBIE (DOPMYIBI U METOIBI, B TOM YHCIIE: IUIOLIAb TOBEPXHOCTH
NUpaMuUIbl, TPU3MBI, KOHYCA, [IMIMHIPA, oMb chepbl; 00bEéM KyOa,
IPSIMOYTOJIBHOTO  TTapaijIeIenuIeia, MHPaMUIbl, MPU3MBI, LMIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00BEMOB MOIO0HBIX (QUTYP
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YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAsL CUCTEMA KOOPUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHMCIIO, Pa3JIOKEHHE BEKTopa Mo 0aswucy,
CKaJIIpHOE TPOU3BEICHHE, BEKTOPHOE TIPOU3BEACHHUE, Yroll MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METOJ
JUIsL pelIeHHs] TeOMETPUYECKHX 3alad M 3adad APYTux y4eOHbIX

MPEIMETOB
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YMeHue BbIOMpATh MOAXOIAIIMA METOA Ui pELICHUs 3ajay;
NOHMMAHHAE 3HAYMMOCTH MATE€MaTUKH B M3YYECHUU MPHUPOAHBIX H
OOIIECTBEHHBIX ~NPOIECCOB W  SIBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKM B MCKYCCTBE, YMEHHE IPHUBOIUTH
IIPpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM UM  MHPOBOU

MaTeMaTU4YeCKON HAyKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

Yucina ¥ BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIIUMOCTH LCIBIX YUCCII

Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATHYHBIC ApOOM, MPOILIECHTHI,

2 OeCKOHEUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HATYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnenbiM mokaszareneM. CTeneHb C palMOHAIbHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YNCIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 guciaaMy. [IpuOmkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TpOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUSA
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapU(MUUECKUE YPAaBHEHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBA
2.7 [TokazaTenbHbIC U TOTapU(DMHUUIESCKIE HEPABECHCTBA
2.8 TpuronomeTpuyeckue HepaBEeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie u HeuétHble GyHKIMU. [lepuoanueckue GyHKIUN
OOnacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yakmuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHast (yHKIMS C HATypaJbHBIM M II€JIbIM TIOKaszaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpapUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapuKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmuit. CpoiicTBa  (yHKIMA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuIecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Hauana maremaTudeckoro aHaiausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHHIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpemMmyMbl. HaxoxxaeHne HauOoblIero 1 HaMMEHbIIETo 3HaYeHUs PYHKIIMHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoOkecTBa U JOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh ¥ CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLICHHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

https://fipi.ru

https://resh.edu.ru/?ysclid=mevOcab4wp951004754

https://mounypoku.pd/

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://fipi.ru

https://resh.edu.ru/?ysclid=mevOcab4wp951004754

https://monypokun.pd/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru

https://resh.edu.ru/?ysclid=mev0cab4wp951004754

https://mounypoku.pd/
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