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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIUIYOJIEHHOrO YpPOBHS
ABJISIETCSI  TIPOJIOJDKEHMEM U Pa3BUTHEM OJHOMMEHHOr0 ydeOHOTO Kypca
yrayOa€HHOTO YPOBHS HA YPOBHE CpPEIHEro 0011ero oopa3oBaHus. YUeOHBIN Kypc
npeaHazHavyeH Aisg GOpMUPOBAaHUSA y O0YYAIOIIUXCS CTATUCTUUECKON KYIbTYpPhI U
NOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEN KAK MAaTEMaTHYECKOIO0 MHCTPYMEHTA ISt
U3Y4YCHHS CIIy4ailHBIX COOBITHH, BEIMYMH M TporeccoB. [Ipu u3yueHun Kkypca
o0oramiaroTcsi MpEACTaBIEeHUS OOydYalolIUXCs O METoJaxX HCCIeOBaHUs
U3MEHUYMBOIO MHUpPa, pPa3BUBAETCid MOHMMAHHE 3HAYMMOCTH UM  OOIIHOCTHU
MaTEMaTUYECKUX METOJIOB IMO3HAHUS KAaK HEOTHEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHSI.

Conepxkanue y4eOHOrO Kypca HalpaBlIeHO Ha 3aKpeIuieHUuE 3HaHU,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUA O CIy4YallHbIX BEIMYMHAX U B3aHUMOCBA3AX MEXKIY
HUMH Ha Ba)HbIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynprate y 00y4aromuxcs T0IKHO CPOPMUPOBATHCS MPEACTABICHUE O
HanboJee ynoTpeOUTENbHBIX U OOIIMX MaTEMAaTHYECKUX MOJIENSAX, UCTIONb3YEMBIX
JUISL  ONMMCAHUS ~ AHTPONOMETPUYECKMX W JeMorpaduyueckux  BEJIMYUH,
HOTPEUIHOCTE B pa3jIMYHbIE PO/ H3MEPEHMSX, JJIUTEILHOCTH 0€e30TKa3HOi
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4UeOHBI Kypc sBIsgeTcsl 0a30il IJIi OCBOCHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO0B, HEOOXOAUMBIX CIIELHUATUCTAM HE TOJbKO MHKEHEPHBIX
CHEUAIBbHOCTEH, HO TaKKE COLUAIbHBIX M ICHXOJIOIMYECKUX, IOCKOIBbKY
COBpEMEHHBIE OOIIECCTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCTOJIB3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyl0 dYacTh Y4eOHOro Kypca 3aHUMaeT
o0CyXJIeHHe 3aKOoHa OOJbIIMX uYKcel — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJIBI,
MMEIOIIET0 MaTeMaTHIECKYI0 (hopMalin3aluio.

B cooTBeTcTBHMM C YKa3aHHbIMH LIEJISIMA B CTPYKType Y4Ye€OHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHbBIE
coniepxkarenbhubie TUHUM: «CiiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiydyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINUX YUCEID.

[ToMuUMO OCHOBHBIX JMHUU B y4€OHBIH KypC BKJIIOUYEHBI 3JIEMEHThl TEOPUU
rpaoB M TEOPUU MHOXKECTB, HEOOXOAMMBIE JUIsl TOJTHOLIEHHOI'O OCBOEHHS
MaTepualia JaHHOTO Yy4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHYECKUX Y4EOHBIX
KYpPCOB.

Copepxxanue nuHUM «CioydaiiHble COOBITHSI W BEPOSTHOCTUY»  CIIY)KHT
OCHOBOM Juisi (DOPMHUPOBAHMSI TPEACTABICHUNA O pacHpeesieHUH BEPOSTHOCTEH
MEK/1y 3HAUYCHHUSIMHU CIIyYalHBIX BEJIWYMH. Ba)KHYI0 4acTh B 3TOM COJEPKATEIBHOU
JUHUU 3aHUMAET U3Y4YECHHUE T€OMETPUYECKOro 1 OMHOMHAJILHOTO paclpeeIeHul U



3HAKOMCTBO C MX HEIMPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeIbHbIM M HOPMaJbHBIM
pacrpeneneHus I My.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYalHBIMM BEIMYMHAMH U
pacupesneneHus MU, AKLUEHTUPYIOT BHHMAaHUE OOYy4YaloIIUXCS Ha ONUCAHUU H
U3Y4YEHUH CIy4YalHBIX SIBJIEHUN C MOMOILBIO HEMPEpbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEIAETCs I0Ka3aTENbHOMY U HOPMAJIbHOMY PacIIpeleICHUsIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTENbHOE H3YYEHHE CBSI3U
MEXAY CIy4ailHbIMM BEJIMYMHAMH UM ONKHCAaHUE 3TOM CBA3M C [OMOILBIO
Kod(PUIIMEHTa KOPPENAIMU U €ro BBIOOPOYHOrO aHajgora. OTHU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUsD», U3YYCHHYIO HA YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, U BO MHOTOM ONUPAIOTCS HAa CBEJIEHUS U3
KYpCOB anreOpbl U T€OMETPUH.

Emé omuH o2nemMeHT  coaepkaHus, KOTOpPbIM  Mpejaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIENOBATEIbHOCTh CIIYYalHBIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOIMUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C paclpeieieHuEM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITMII HOCHT pa3BUBAIOLIMNA XapakTep H
ABJISIETCSI AKTYaJIbHBIM ISl OyayIuX aOUTYpHEHTOB, MOCTYNAIOUMX HA Y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
yIPAaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposSTHOCTH M CTaTHUCTHKa» Ha
yriyoJIeHHOM YypoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Hezaento), B 11 knacce — 34 yaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
10 KIIACC

I'pad, cBsa3ublii Tpad, nytu B rpade: nukibl u 1enu. CteneHb (BaIeHTHOCTD)
BepiuHbl. ['padbl Ha miiockocTu. JlepeBbs.

CrydaliHbIe SKCTIEPUMEHTHI (OTIBITHI) M CIy4aliHbIe COOBITHS. DJIeMEHTAPHBIC
coObITust (Ucxobl). BepodaTHOCTh ciydailHOro coObITusl. Bau3ocTh 4acToThl U
BEPOSTHOCTH  coObITMM.  CiyyaliHble  ONBITBI C  PaBHOBO3MOXXHBIMU
AJIEeMEHTAPHBIMU COOBITHSIMHU.

Omneparnuu Haj COOBITUSIMU: TIepeceYeHne, 00beIMHEHNE, TPOTUBOIIOI0KHbIE
coObITHs. Jnarpammel Ditiepa. @opMyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBO CiiydyanlHOro
skcniepuMenTa. @opmysa nomHou BepoaTHocTH. Popmyina balieca. HezaBucumeie
COOBITHSI.

bunapHbI ciydaiiHblid ONBIT (MCOBITAHKE), yClieX U Heyaada. HesaBucumble
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCIBITAHUM J10 TIepBOro ycnexa. IlepecranoBku
u (akropuan. Ywucno coueranuit. TpeyrompHuk [lackams. ®opmyrna OGuHOMaA
HproTona.

Cepust He3aBUCHUMBIX HcnbITaHUd bepHymnu. CiydailHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. PacnpeneneHue  BeposTHocTe.  Juarpamma
pacnpenenenus. Onepanuu Haja cilydyaiiHBIMUA BeTMYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpeliesieHHe [BYX Ciy4alHbIX BenudyuH. HeszaBucumblie
CIIydallHble BEJIMYMHBL.MaTeMaTH4ecKoe OXHUIAHUE CIyYalHOW BEIWYUHBI
(pactipenenenusi). [lpumepbl  TpPUMEHEHHST  MaTEMaTHYECKOTO  OXKUJIAHUS
(cTpaxoBanue, Jjorepes). MaremaTHueckoe OXXHJaHHE€ OWHApHOW Ciy4alHOM
BEJIMUMHBI. MaremaTnyeckoe OXHIaHUE CYMMbl  CIIyYalHbIX  BEJIMYMH.
Maremaruueckoe O’KHJIaHUE r€OMETPUUECKOTO 151 OMHOMMAIIBHOTO
pacupeaeneHun.

Jucriepcuss W CTaHJAPTHOE  OTKJIOHEHUWE  CIYyYailHOM  BEIMYHUHBI
(pactpenenenus). Jucnepcust OMHAPHOM CIydaiiHOW BEIMUMHBL. MaTeMaTHiecKkoe
OXHUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYalHBIX
BenuuMH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pactpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIACC



HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
OonplIUX  4ucel.  BpIOOpoYHBI  MeTon — uccienoBaHuii.  Bwuibopounbie
xapakTepuctuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npocTENIMX TUITOTE3 C TIOMOUIBIO U3YUYEHHBIX PACIPEICICHUMN.

HenpepsiBHble cayyaiinble Benu4uHbl. Ilpumepnpl. DyHKIMA IIOTHOCTH
BEPOSATHOCTU pacipeaeincHus. PaBHOMEpHOE pachnpenelieHue M e€ro CBOMCTBA.
3agaun, OpUBOMSIINE K OKA3aTEIbHOMY paclpeiesICHUI0. 3ajauu, MPUBOISIINE K
HOPMaJIbHOMY pacnpeneneHuro. O yHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKa3aTeIbHOTO pacnpeeneHusi, GyHKIHS MITOTHOCTH BEPOSITHOCTH HOPMAIHLHOTO
pacnpenenenusa. OyHKIMSA IIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACTIPEACIICHUS.

[TocnenoBaTenbHOCTh  OMMHOYHBIX  HE3aBUCUMBIX  COObITHH.  3amauw,
npuBosIIME K pacnpenenennto [Tyaccona.

KoBapuanus nByx ciuydailHeix BenuuuH. KosdgduuueHnt nuHenHOM
koppensitiud.  CoBMeCTHbIE€  HAOMIOACHHMS  JBYX  BEIMYMH. BBIOOPOUHBII
ko3 dunmenT koppensmuu. Paznudme MeXTy JTUHEHHOW CBS3BI0 W TMPHUYUHHO-
CJIIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJApPAaTOB.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOAATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYAOMIET0Cs KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COUMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM LIKOJIBI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTHUYECKOrO IMOBEJICHMS, CBA3AHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro U 0e30MacHoro oopasa KU3HU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yecKoMy  OOpa3oBaHHI0 U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONH KYJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IJIaHUPOBAHUE IIOCTYNKOB U OIICHKM HUX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKONM HAyKh Kak cQepbl YelIOBEUEeCKOW MeSITeNbHOCTH, 3TanoB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeieNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KiaccU(UKaIuy,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCOO pemieHuss y4dyeOHOW 3ajgauu  (CpaBHHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOJIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00BEKTaMH, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCA, a TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS II0 XOAY PELICHHs 3a1adH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3jMYME€ M CXOJCTBO MO3UMLMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IPE3EHTAlMU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4E€TOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YE€CKOH 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUAM, OOBSICHITH IPHUIUHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelleHuH Y4eOHBIX 3ajay, MPUHUMATh 1elb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMBI» H HWHBIE), BBINOJIHATH CBOIO 4YacTh palbOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUW rpad, CBI3HBIN Tpad,
nyTb B rpade, Lenb, LUKI, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4aHOrO
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT),
CilydaiiHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COOBITHE (IJIEMEHTAPHBIN HCXO/)
CIy4yalHOrO  OIbITa, HAXOAUTh BEPOSTHOCTH COOBITUA B  ONbITAX C
PABHOBO3MOXHBIMU 3JIEMEHTapPHBIMU COOBITHUSIMU;HAXOUTh U (POpMYIUPOBAThH
CcOOBITHS:  TEepeceueHue, OO0BEIUHEHHE  JAHHBIX  COOBITHH,  COOBITHE,
IPOTUBOIIOJIOKHOE JTAHHOMY, MCTIOJIb30BaTh JAWArpaMMbl Dijiepa, KOOPAUHATHYIO
NPSIMYIO JUTSI PEIICHUs 3a7a4, MOJIb30BaThCs (DOPMYIION CIIOKEHHUS BEPOSTHOCTEH
JUTSI BEPOSITHOCTEH IBYX M TPEX CIy4YallHBbIX COOBITHIA;



ONEPUPOBATh  NOHATHUAMMU: YCIOBHAasi  BEPOSATHOCTb,  YMHOYKEHHE
BEPOSATHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIYyYalHOrO JKCIIEPUMEHTA,
HaXO/JUTh BEPOSTHOCTU COOBITUM C TOMOIIBIO IpaBWJIa YMHOXKEHHS, JIepeBa
CIIy4alHOT'O OIbITa, HUCIOJb30BaTh (POPMYIY IOJTHOM BEPOATHOCTU, (OPMYIyY
Baifeca npu pelieHnn 3a1a4, ONpeaeNsTh HE3ABUCUMOCTh COOBITUI MO popMyIie U
110 OpraHU3alUy CIy4alHOr 0 SKCIIEPUMEHTA;

NPUMEHSATh W3yYECHHbIE KOMOWHATOPHBIC (OPMYNBI ISl TEPEYUCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOIO OIbITa, PEHICHUS
3a/1a4 MO TEOPUHU BEPOSITHOCTEN;CBOOOJHO ONEPUPOBATH MOHITUSAMU: OMHAPHBIN
CIIy4ailHbI OMBIT (MCHBITAHUE), YCIIEX M HEyJaua, HE3aBHCHUMbBIC HCIIBITAHMUS,
cepusi MCHBbITAHUM, HAXOAUTh BEPOSATHOCTH COOBITHI: B CEPUU HCHBITAHUH [0
IIEPBOrO YCIIEXa, B CEPUM MCHBITAHUA bepHyiun, B oOmbITe, CBSI3aHHOM CO
CIIy4ailHbIM BBIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: CiIy4daliHasi BETWYMHA, paclpeiesieHue
BEPOATHOCTEW, JaMarpamMma paclpeielieHus, OWHapHas ciydaiiHas BeJMYuHa,
reoMeTpu4ecKoe, ONHOMUAIBHOE PacIpeIeNICHUE;

ONEPUPOBATH TOHATUSMHU: COBMECTHOE PACIpPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIUIy COBMECTHOIO pacCIpeneeHHs ABYX ClIydailHbIX
BEJIMYUH JUISI BBIIEICHUS PACIPENEICHUs KaXJAOW BEJIWYMHBI, OIPEACIICHUS
HE3aBUCUMOCTH  CIyYalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMATHYECKOI0 OKMIAHUS CIIy4YalHON BEIWUYHMHBI (pacnpeaesieHus), IPUMEHSITh
CBOWCTBA MAaTEMATUYECKOIO OKHMIAHUS TMPU PEUICHUH 3a7a4, BBIYUCIATH
MaTEMaTUYECKOE OKUJaHNE OMHOMHAIIBHOTO U TEOMETPUUECKOT0 pACTIPEEICHHIA;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: TUCIEPCHUSs, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIWYHHBI, ITPUMEHITh CBOMCTBA JIUCIECPCUU CIIYYAMHOW BEJIUYHUHBI
(pacmipeneneHus) MpU PEUICHUH 337a4, BBIYHCISTH AUCIEPCUI0O M CTaHIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHAIIBHOTO pacipeiesICHU.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

BBIYUCIISATH BEIOOPOYHBIE XapaKTEPUCTUKU 10 TaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKU TE€HEpPaJbHOM COBOKYNHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapaktepuctukaM. OIeHMBaTh BEPOATHOCTU COOBITHII U MPOBEPATH MPOCTEUIINE
CTaTUCTHUYECKUE TUIIOTE3BI, MOJIb3YSCh H3YYEHHBIMU PACIIPEIEICHUSIMU;

OPUBOAUTH  TNPUMEpPHl  3aJad, MNPUBOJAIIUX K  [OKA3aTEIbHOMY
paclpeneneHuro, 3a1ad, NOpUBOAALIMX K HOPMAJIbHOMY PacHpenciICHUIO.
OnepupoBaTh MOHATUSAMHU: (PYHKIUS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO pacipeieseHusl,
(YHKIMS IJIOTHOCTH U CBOIMCTBA HOPMAJIBHOTO pacipe/ieieHH s,

onpenensaTh  KOXPOUIUEHT  JTUHEHHOW  KOpPPENsIUH,  BBIOOPOYHBIM
KO3 (DULIMEHT KOPPEIIALIIH.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3ie/ioB U TeEM (mudpoBble)
Ne i/ P Kontponbnbie | IlpakTHueckue p
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
1 DJeMeHTHI Teopuu rpadoB 3 https://m.edso0.ru
5 CrydaiiHbIe OTBITHI, CTYYaifHbIE COOBITHS U 3 https://m.edsoo.ru
BEPOSITHOCTH COOBITHIA
Onepanuu HaJ MHOKECTBAMH U https://m.edso0.ru
3 coObITusaMu. CrokeHUE U YMHOKEHHUE 5
BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTD.
HezaBucumelie coObITHS
4 DJIeMEeHTBl KOMOMHATOPUKH 4 1 https://m.eds00.ru
Cepuu nocieg0oBaTEIbHbIX UCIIBITAHUM. https://m.edsoo.ru
5 Ucnbrranus beprymnu. CiyqaifHbIi BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEJIMUUHBI U pacIIpee/ICHUS 14 1 https://m.edso0.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM nndpoBbIie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMpOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTbI padoThI
pecypcbl
1 3aKoH OOJBIIHNX YHCET 5 https://m.eds00.ru
2 DJIEMEHThl MAaTEMAaTUYECKON CTATUCTUKU 6 https://m.edsoo.ru
HenpepbiBHBIE CilydaliHbIE BEJTMYHHBI https://m.edso0.ru
3 (pacrmipeienieHus ), MOKa3aTeIbHOE U 4
HOPMaJIbHOE paclpeC/ICHHs
4 Pacnipenenenue Ilyaccona 2 https://m.edsoo.ru
5 CBsI3b MEXy CITy4allHBIMU BEJIMYMHAMU 6 https://m.edsoo.ru
6 O06o01IeHre U cCUCTeMaTU3aIus 3HAHUN 11 1 https://m.edso0.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS] OCHOBHOM
NpoBepPsSieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeAHero 0o1ero 0opa3oBaHus
pe3yJbTara
6 Teopust BepOATHOCTEH M CTATUCTHKA
6.1 YurtaTh U CTPOUTH TAOJIUIIBI U TUAT PAMMBI
6.2 OnepupoBaTh  MOHATUSMHU:  cpeaHee  apudmeruyeckoe, MeauaHa,
' HauOoJIbIlIee, HAaNMEHbIIIee 3HAUCHHE, Pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATUSMHU: CIIyYalHBIM HKCIIEPUMEHT (OIBIT) U CllydyaiiHOe
COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIH MCXOM) CIy4aiiHOTO
6.3 OMbITA; HAXOJAWUTh BEPOATHOCTH B OMNbITAX C PaBHOBO3MOKHBIMU
CIIy4aiiHBIMHM COOBITUSIMU, HAXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHIA B
U3YYEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHS: IMepecedeHHe U OOBbEAUHEHHE
6.4 JMAHHBIX COOBITHH, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIL30BAThCS JUarpamMmmamu Jisepa u GopMyIioi ClI0KeHUs BEpOsITHOCTEN
IIPU peIlieHUH 3aa4
OmnepupoBaTh MOHATHIMHU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCHMEBIE COOBITHS,
6.5 HaXOAUTh BEPOSITHOCTU C IOMOLIbIO IPAaBWJIA YMHOXEHHS, C IOMOILBIO
JepeBa CIy4aifHOTO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 337124
OnepupoBaTh MOHATUSIMH: HCIBITAHHE, HE3aBUCHUMbIEC HCIBITAHUS, CEpPHUs
6.7 UCTIBITAHUH, yCIIeX W Hey/lada; HaXOAWTh BEPOSATHOCTU COOBITHI B CEpHH
' HE3aBHCHMBIX HCIIBITAHUN J0 IEPBOrO YyCIEXa, HAXOAUTb BEPOATHOCTH
COOBITHH B CepUU UCTIBITaHUH bepHyum
6.8 OnepupoBaTh  MOHATHUSAMHU:  CiIydailHas  BEJIMYMHA, paclpelesieHne
' BEPOATHOCTEN, AUarpaMma pacipeeseHus
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero o0o1ero 0opa3oBaHus
pe3yJibTara
5 Teopust BEpOoSITHOCTEN U CTAaTUCTUKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYEHUI CIy4aiiHOM BEJIMYHHBIIO
' pacnpee/ICHUIO WK ¢ TIOMOILBIO AHArpaMM
5.2 OnepupoBaTb TNOHATHEM MAaTEeMAaTHYECKOTO  OXHIAHUS, MPUBOJIUTH




IIPUMEPHBI TOI'O, KaK IMPUMCHACTCIA MAaTEMAaTHUYCCKOEC OXHUIAAHUC CHy‘I&ﬁHOﬁ
BCJIMYHUHBI, HaXoauThb MaTeMaTHUYICCKOC OXXHAaHUC 10 JaHHOMY

pacmupeIeIeHHIO
5.3 NmeTs npencraBienne o 3aK0He OOJBIINX YHUCeT
5.4 NwmeTs nipecTaBieHre 0 HOPMAJILHOM pacipeieiCHUN




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX ¢ TOMOIIBIO0 TabauIl U uarpamMm. Cpennee apudmeTrdeckoe,
6.1 MeJMaHa, HauOoJIbIliee ¥ HAauMEHbIIIee 3HAUYCHHS, pa3Max, JUCIEPCHUs U CTaHIApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DIeMEeHTapHbIE COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4dailHOrO coOOBITHS. BIM30CTH 4YaCTOTHIM BEPOSATHOCTH
' coOpIiTid. Ciy4aiiHbIe ONBITHI C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHII B OITBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHA COOBITHSIMU
6.3 Onepanuu Haag COOBITHSIMH: TIEpeceueHue, OOBEAMHEHHE, MPOTHBOIMOIOKHbBIE
' coObrtust. Iuarpammsl Diinepa. @opmyra cI0KeHUS BEPOSATHOCTEH
6.4 VcnoBHass  BEpPOATHOCTb.  YMHOXKEHHE  BEpOSATHOCTEH.  JlepeBO  CilydalHOro
' skcriepuMenTa. Gopmyra MmoHoi BeposiTHOCTH. HezaBucuMbIie cOOBITHS
6.5 KombOunaroprnoe mnpaBmino ymHoxkeHus. IlepecranoBku wu dakropuan. Ywucio
' coueranuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroTona
bunapHblii ciydaliHblii oOmBIT (MCHBITaHWE), yclex U Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUM 10 1nepBoro ycnexa. Cepust
HE3aBUCHUMBIX UCTIbITaHUN bepHymnu
6.7 Cnyuyaiinas BenuuunHa. Pacmpenenenue BeposiTHOcTel. Jlmarpamma pacnpenesieHus.
' [Tpumeps! pacnpeienieHuid, B TOM YHCIIE T€OMETPUIECKOer OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
UucroBble XapaKTEPUCTUKHU CIIYYallHBIX BEJIMUMH: MaTEeMaTHYECKOE OXHUIaHUE,
JMCTIEpCUsl U CTaHAApTHOE OTKJIOHEHHE. [Iprumepbl mpuUMEHEeHUsT MaTeMaTH4eCKOro
51 0XKMJIaHMs, B TOM YHCIE B 3ajayax M3 NOBCEIHEBHOM XU3HU. MaremaTtuueckoe
' OKHMJIaHWE OWHAPHOM CIIy4allHOW BeNUYMHBI. MaTeMaTH4ecKoe OKHUJIAaHUE CYMMBI
CITy4yalHBIX BEJIMUMH. MaTeMaTHYEeCKOE OKUJIAHUE U JUCTIEPCHUSI TEOMETPUIECKOTO U
OMHOMUAJIBHOTO PacIpeieIeHUM
59 3akoH OONBIIMX YHMCEN M €ro poiib B HayKe, MpHpojae U oluiecTBe. BriOOpoUHBIil
' METO/I UCCIIEIOBAHUIN
5.3 IIpumepsl  HENpPEpBIBHBIX — CIy4alHbIX BedW4MH. lloHATHE O  IUIOTHOCTH




pacnpenenenus. 3aauu, NPUBOIALINE K HOPMAIbHOMY pactipeneneHuto. [louarue o
HOpPMAaJIbHOM pacrpeaeeHun




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSI

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE ¥ MPOTUBOINOJIOXKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMH: MHOKECTBO, MOJAMHOKECTBO, ONEpaly HaJ MHOKECTBAaMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMHU; UCTIONB30BaTh rpadsl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JEUCTBUTEIbHBIM MOKA3aTEIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIb30BATh MIPU3HAKH JAEIUMOCTH, HAUMEHBIITNI 00IIIHiA
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTEMeHsSMU U Jorapudmamu, npeoOpa3oBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
YMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MoKa3aTebHbIE, CTENEHHBbIE, JIOTapu(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PAa3IMYHbIX 00JIaCTe HAYKHU U peasIbHON KU3HH

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha MPOMEXYTKE, HENpepbIBHAs (DYHKIIHMS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIO3UIMN (DYHKIUN, HAaXOOUTh YpaBHEHHME KacaTeJbHON K TIpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C HCIOJB30BAaHHUEM ammapara MaTeMaTHYECKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpaja; IMPUBOAUTL HNPHUMEPBI MATCMATUYCCKOTIO MOJCIUPOBAHHA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIMH, TMOKa3aTelabHAs U
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a7a4y U3 JAPYrMX Y4eOHbBIX NpEAMETOB U 3a1ad U3 peaslbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(uHAHCAMU); COCTABISITH BBIPAKCHUS, ypPaBHECHHUS, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE  MOJIEIM C  HCHOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO0 Habopa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM Fpa(bI/I‘-ICCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, Fpa(i)I/I‘-IeCKI/I ucciaeaoBaTb COBMECTHBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE BbIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TIpadUUecKUX METOJO0B; MNPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSMH:  CITydaiiHas BEJWYHMHA, pACIpeleiCHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIOJIb30BaTh CBOMCTBA M3YyYCHHBIX PACIIPEACIICHUN ISl pPelIeHUs 3a1ad;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHAMH: COUETAaHUE, NMEPECTAHOBKA, YHCIO COUYETAHMIA,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue ONecprupoOBaTh INOHATUAMU: TOYKa, mnpsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM M IUIOCKOCTBIO, YroJd MEKIY IUIOCKOCTIMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaijenenunen, Npu3Ma, OHpamuna, (Gurypa u TMOBEPXHOCTh
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouascs c¢epbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEYEeHHe
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalLICHUs, UX CEUEHHUs, B TOM YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH KilaccUpuKauuioo (QuUryp Imo
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOA00Ms, MOJOOHBIE (UIYpBI; yMEHHE
pacro3HaBaTh paBHBbIE W TMOJOOHBIE (HUTYPHI, B TOM 4YHCJIE B NPHPOAC,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh FT€OMETPHIECKHE OTHOLICHUS IPU
peUIeHN 3ajad; HaXOAWTh TeOMETPUYECKHE BEIMYHMHBI (JUIMHA, IO,
Iomaas, 00bEM) MpH PEeLIeHUH 3a7ad U3 APYrHX YU4EOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NPSIMOYTOJIBHOTO — TapajUieNienuIie/la, MHUPaMHUIbl, MPU3MBL, LIIUHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTOpa Mo 0as3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMSIINA METO/ IJIsl PEIICHUs 3a]]a4H; TOHUMaHHe
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHl MATEMATUYECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMAaTHYECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie umcna. OOBIKHOBEHHBIE W JECSATUYHBIC JpOOW, MPOLIEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIC BBIYUCICHHS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCcTEeMBbI 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas rnporpeccun. @opmyia CI0XXKHBIX POLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HauOOJBIIEr0 U HaWMEHBIIETO 3HaYCHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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