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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP W CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero olmiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHayeH st GOpPMUPOBAHMS Y OO0YUAIOIINXCS CTATUCTUYECKONW KYJIbTYpPhI U
IIOHUMAaHHUS POJIM TEOPUHU BEPOATHOCTEH KAaK MATEMAaTUYECKOIO MHCTPYMEHTA IS
U3Y4YEHUsSl CIy4YalWHBIX COOBITUH, BEIWYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0oramarwTcsi NpPEJCTaBlIeHUs OOYyYalolUXCs O METOJaxX  HUCCIEIOBAHMS
U3MEHYMBOTO MHUpPA, pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00I11Iero 00pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOUIMX MaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX U JeMOorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i M1 OCBOSHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAJIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBHON MEpE HUCIONBb3YIOT anmnapar
aHayM3a OOoNbIIMX JaHHBIX. lleHTpanbHyI0 YacTh y4eOHOTrO Kypca 3aHHMAaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsl TOJHOLEHHOTO OCBOCHUSA
MaTepuajga JJaHHOTrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNH O pacHpeliesIeHUU BEpOSTHOCTEH
MEXKY 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYUH. BaxKHyr0 4acTh B 3TOU COAECPKATEIBHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAJIBHOTO paclpeieeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpesielieHUs MM, AaKIEHTUPYIOT BHUMaHUE OOYYaIOIIUXCS Ha OMNUCAaHUU U
U3YYCHUU CIy4alHBbIX SBJICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PacIIpeeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMHU U OINKHCAHHE OTOH CBSI3M C MOMOIIBIO
kod(duiieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, U BO MHOTOM ONHPAIOTCA Ha CBEICHUS WU3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT pPa3BUBAIOUIUMN XapakTep U
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHKa» Ha
yIiIyOJICHHOM ypoBHE oTBoAMTCS 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) U CIy4alHbIe COOBITUSI. DJIEMEHTAPHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe 4YacToThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HaJ COOBITUSMU: MepecedeHne, 00beAMHEHUE, TPOTUBOIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydalHOTrO
skcnepumenTa. Popmyiia noaHou BepostHocTH. Popmyina baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCTIBITAHKE), YCIIeX U Heynadya. HesaBucrumeblie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BeqnunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIXx BenuduH. He3aBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4eCKOE€ OXHUJAHUE CIy4YalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOM clydaiiHOMN
BEJIMYMHBI. MaremMaTndyeckoe OXKHUJIAHUE CYMMBbI  CIyYauHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHUE r€OMETPUUECKOTO 151 OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo UeOniméBa. Teopema UebriméBa. Teopema bepnymmu. 3akon
OonpmMx  uyucen. BwiOopounslii  MeTrox  wcchneAoBaHuUd.  Bribopounbie
XapakTepUCTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpepbiBHBIE cilydaiiHble Beau4MHBL. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOE pacnpenesieHHe W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

[locnemoBaTenbHOCTE  OMMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajayd,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx caydaiiHblx BenuuuH. KoadpduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJIOAEHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phULMEeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PpakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4yHbIX BUJOB HCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTH4eCKoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ]1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aTbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHME MAaTEMATUYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXIy TMOHIATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbl€ U OT NPOTUBHOTO), BHICTPAUBATh ApIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4EToOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOT0 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH IpapruecK;

OLIEHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH IOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTALUU U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4uH, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTEeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILIECTBA KOMAaHAHOW W MHAUBUAYAJIbHON
paboThl mNpU pelleHHH Y4eOHbIX 3a7ad, NPUHUMATh IE€JlIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
00001I1aTh MHEHHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4acTh pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUi rpad, CBI3HBIN Tpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MMOHSITUSMH: CIIy4alHBIA OSKCIEPUMEHT (OIBIT),
CIIy4aitHo€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJICMEHTAPHBIMU COOBITUSMH;HAXOIUTh U (HOPMYITUPOBATH
COOBITHSI:  TEpeceueHue, OO0BbEAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIO)KHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Dijepa, KOOpAUHATHYIO
IPSAMYIO JUTsl PEIIeHUs] 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHUS BEPOATHOCTEHN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4yalHBIX COOBITHIA;



ONEpPUPOBATh  NOHATHUSAMM:  yCIOBHAsA  BEPOSATHOCTb,  yYMHOXCHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAHWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYJTY MOJHOW BEPOSITHOCTH, (POpMYIy
baiieca npu peleHun 3aj1a4, ONpenessTh HE3aBUCUMOCTh COOBITUI O Gopmysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJbI ISl TEPEUUCICHHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATUSIMH: OWHAPHBIN
CIly4allHbIil ONBIT (MCHBITAHUE), YCIIEX U HeyJaya, HE3aBUCUMbIE HCIbITAHUS,
cepHsl UCHBITAHWM, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIIEXa, B CEPUM HCIBITAHWM bepHyM, B ONBITE, CBA3AHHOM CO
ClIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOSTHOCTEM, JuarpamMMma pacrnpeieicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETpUYECKOe, OMHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PACHPENEICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydalHBIX
BEJIWYUH [UIS BBIJCICHUS PACHPEACIICHAS KAXKIOM BEJIWYMHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IOHITHEM
MaTEMaTUYECKOr0 OKUJAHUS CIIy4ailHOW BEIUYHMHBI (pacipeeseHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacrpeiesieHuH;

CBOOO/IHO ONEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIMYMHBI
(pactipeniesieHHsi) MPU PELIEHUU 3a/ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K xoniy 11 kiacca oOyyaromuics HayquTCst:

BBIYHCIIATh BBIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU T€HEPATIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PacCIpeIEICHUSIMU;

OPUBOANUTH  NpPUMEPBl  334a4, NPUBOASALIMX K  IIOKa3aTEJIbHOMY
paclpeneneHno, 3aaad, MPUBOMAIIMX K HOPMAJIBHOMY PacCIpENEiIeHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOT'O pacIpeeICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O pacIipe/ieCH s,

ompenensaTh  KOdGOUIMEHT  JTUHEHHOW  KOppEeJsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM (uudpossbie)
Ne /o Kontpoabnbie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DneMeHTHI Teopuu rpados 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HajJ MHOKECTBAMU U
coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEN. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnmu. CiyualiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakruuyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJBIINX YHCET

DJIEMEHThl MaTEMAaTUYECKON CTATUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), oka3aTesIbHOE U 4

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2

CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU

O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTaThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U JUATPAMMBbI
6.2 OnepupoBaTb  MOHATHAMHU:  CpeJHEe  apuU(PMETHUYecKoe,  MeJHaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIlydaiiHOE
coObITHE, >JEMEHTapHOEe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aliHOTO
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONbITaX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4alHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHSA: IEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMAarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHUS BEPOSATHOCTEH
IIPU pELIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOLIBIO IpaBWJIa YMHOXEHHS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOrO ONbITa
6.6 [TprMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B CepUU
' HE3aBHCHUMBIX HCIIBITAHUNA IO MEpPBOr0 YCIeXa, HaXOAUTh BEPOSITHOCTU
coObITHI B cepuu uctibiTanuil beprysmim
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4aliHas  BEJIWYMHA, paclpeieiieHue
’ BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aitHOM BEJTUYWHBITIO
’ pacnpenesIeHUI0 NI C TOMOLIbIO AUarpaMm
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTUYECKOTO  OXHUAAHWSA, IPUBOJHUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCSI MAaTEMaTHUECKOE O)KMJIAHUE CIydailHOU
BEIMYMHBI, HAXOAUThb MAaTEMaTHYECKOE OKUAAHUWE 10  JAHHOMY
pacrpeesIeHUI0

5.3
54

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEaACTAaBICHHUE O HOpMaJIbHOM paclpEaCICHUN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MearaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs], pa3Max, JUCIEPCHUsl U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHoCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyra cIoKeHuUs: BEpOATHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4ailHOro
' skcriepuMenTta. @opmysia nojHoi BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxkeHus. IlepecranoBku u ¢dakropuan. Yucnio
' couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHna
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclnex U Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHOBITAaHUM A0 TmepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnu
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenennii, B TOM 4KcCiie TEOMETPUYECKOeH OMHOMUATIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BepOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEpUCTUKH CIIy4ailHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIIOHEHUe. [Ipumepsl mprUMeHeHUsT MaTeMaTUu4ecKoro
51 OXXHMJaHWs, B TOM YHCJE€ B 3aJa4aX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4YailHBIX BEJIMYMH. MaTeMaTH4eCKOe OKUJIaHUE U TUCTIEPCUSI TEOMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
50 3akoH OONBIIMX YHCENT M €ro poib B HaykKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIiA
' METO/1 HCClIeTOBAaHU M
5.3 [Ipumepsl  HEmpepbIBHBIX  Ciy4ailHbIX  BedMYMH. [loHsATHE O  TUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIME K HOPMAIbHOMY pactipesneneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeneleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpMyJIUpPOBaTH U ONEPUPOBATh MOHATUSAMU: OIpE/EICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POpMYIHpPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKLHUU;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OmrucCaHusd peajlbHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIbHOE YHUCIIO, WPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JASTUMOCTH, HAUMEHBIINH 00Imuit
JIenuTenb W HauMEHbllee oOluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMUA CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaea0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBaIOmas TreoOMETpUYecKas IMPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OICPHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTEM; YMCHHUC PpCIIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IMOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABECHCTBA W CHCTEMbBI C IIApaMCTPOM; NIPHUMCHIATH
YpaBHCHHUA, HEPABCHCTBA, MX CHUCTCMbI IJid PCIICHHUA MATCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCT (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, SKCTpeMyM (yHKIMM, HanOosblllee M HauMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPUUECKUIN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTErpal; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME U HAUMEHbIINE 3HAuYeHUs (QYHKIUM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM allmapaTa MaTeMaTH4ecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXIACHHUS HAWIy4dlIero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3UYeCcKUX 3a/1adax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKUNS,
KOMITO3UIMS (DYyHKUUMH, JTUHEeHHas QYHKOHA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOMCTBA U TpaduKku (QYHKIMH U pEIlIeHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTABJISITh BBIPAKECHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pPE3YIbTATOB;, YMEHHME MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe H3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMalLlnIo, MPEACTABICHHYIO0 B TabIuIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATH
uHpopMaIMi0O C TOMOIIBID TabJMIl W  JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IAaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUuecKu MCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[CHI/I$I C IMIOMOUIBIO JUarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCISATH




BEPOSITHOCTh C HCIOJIb30BAaHHEM TIpapUUecKX METOMIOB; MPHUMEHSThH
GOpMyIIBI CIOXKECHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACHpECIICHUE BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIUW  pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeieiieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN ISl pEICHUs 3a/1a4;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCII0O  TIEPeCTaHOBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTart

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYIPaHHbBIN
Yroj, TPEXTPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MEXKAy IMpPSIMbIMH,
Yroa MeXAy MpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
pacCTostHUE OT TOYKM JO0 IUIOCKOCTH, PAacCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IMOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUSMU: IJIOMAAb (QUTYPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpamMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0MaIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHYyca M IWJIMHIpA,

nmapajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTbh CEueHHue
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3y4aeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHUpUKanuuioo Guryp Imo
Pa3NMYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBIE JIOTIOJHUTEILHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS TIPH
pEIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIYHUCIATH TCOMETPHUYSCKUE BEITUYHHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TIApaJUIeNICIIUIeIa, MUPaMUIbI, TPU3MBI, IIHJIUHJIPA,

KOHYCa, 11apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,I[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, PA3JI0OKCHUC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeamMcToOB

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA IJIsA PCIICHUA 3alaud; TIOHUMAHUC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MPUMEPbI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna ¥ BEIUUCIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOLCHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHs ¢ apu(MeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMoOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BRIYMCICHUS, IPaBIIIa OKPYIJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KowmmnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalibHbIC ypaBHEHHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
24 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMmu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbI
3 @OyHKIMH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuu. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB Qyaknumit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMN
3.8 Apudmernueckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBoanas pyakuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHNA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHMIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucaresnpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 ®durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 137229390276579249501011284440209805858236050568
Bnageney Opnosa lOnua BanepbesHa

OeicTevTened C 24.08.2026 no 24.08.2027



http://www.tcpdf.org

		2026-09-04T16:05:46+0500




