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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero olmiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HavYeH sl POPMUPOBAHUS Yy 00yHarOIIUXCSl CTATUCTUYECKON KYJIBTYPBI U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
W3MEHYMBOTO MHpPA, pPaA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YIOTpeOUTETbHBIX U OOIIUX MATEMATHUYECKUX MOJIEIISIX, UCIIOIb3YyEMbIX
JUIi  ONKMCAHUSA  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYMUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUHN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBpPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBHON MEpE UCMOJB3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. L[leHTpalibHY!0 dYacTh y4eOHOrOo Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIINX 4YHuceNl — (YyHIAMEHTAIBHOTO 3aKOHa MPUPOJIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCICHBI OCHOBHBIC
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxanve nuHNM «CrydaiiHble COOBITHSI U BEPOSITHOCTH»  CIY)KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEK]ly 3HAUCHHUSAMU CIyYaiHBIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COIEPKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1
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3HAKOMCTBO C MX HEMPEPHIBHBIMU AHAJIOTAaMU — MOKA3aTEIbHBIM U HOPMaJIbHBIM
pacrpeieIeHUsIMH.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeJIbHOMY U HOPMAJIbHOMY PacIpeeaCHUsIM.

B ydebHOM Kypce mpeaycMaTpUBAETCs O3HAKOMUTEIIBHOE H3YUYEHHE CBSI3U
MEXIYy CIy4yalHbIMM BEJIMYMHAMU W OINKMCAHHE OTOH CBSI3M C MOMOIIBIO
kod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs, U BO MHOTOM OMNHUPAIOTCS HAa CBEACHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oaumH 3neMEHT  coJepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITH, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
SBJISIETCSA aKTyaJbHBIM JJISI OyAylIuX aOUTYpPUEHTOB, MOCTYMAIOIIUX HAa y4eOHbIC
CIEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, TIICUXOJOTHEH U
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposiTHOCTh W CTaTHCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

YyeOHuKM U ydeOHbIe TTOCOOMS, KOTOPBIE HUCIOIB3YIOTCS B XOJI€ M3y4YEHUS
npeaMera:

e Marematuka: anreOpa U Hauajga MaTeMaTUYECKOro aHaiu3a, reomeTpus, 11
kiacc/ Mopakosuu A.I'., CmuproBa .M., Cemenos I1.B., O0miecTBo €
orpaHu4eHHON 0TBEeTCTBEHHOCTHIO « 1O MHEMO3IMHA»

e MareMaruka: airedpa 1 HayaJia MaTeMaTUYeCKOro aHalIn3a, TEOMETPHUS.
Anrebpa v HadyaJla MaTeMaTUYeCcKoro aHanusa (B 2 yactsx), 10-11 kmaccel/
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u
npyrue; non peaaxiuein Mopakosuua A.I'., O61ecTBO ¢ OrpaHUYCHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

e Teopus BEpOATHOCTEHN M CTATUCTUKA. DKCIIEPUMEHTAIILHOE Y4eOHOEe mocooue
st 10 u 11 xmaccoB o6mieoOpaszoBaTenbHbIX yupexaenuit / FO. H. Tropun, A.
A. Makapos, 1. P. Beicoukuii, 1. B. lmenko. — M.: MIIHMO, 2014. —

248c.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbIN rpad, myTH B Tpade: ukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEpOSATHOCTU  cOoObITHI.  CiydaiiHble  ONBITBI C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BepoarHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHuK beprymm. CnyuaitHplii BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenelieHHe JIByX CIy4dalHbIX BeaudyuH. He3aBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdeckoe OXHIAaHUE OWHApHOW clydaiiHOMU
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMBbl  CJIYyYalHBIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUA MW JHUCHEPCHUS CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacopenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO

pacnpeacicHus.
11 KJIACC
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HepaBenctBo YeObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
OonpIIMX  4ucesl. BbpIOOpOuYHBIE  MeTOon  HucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUk. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpeppiBHble cnyyaliHble BenuduHbL. [Ipumeppl. DyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacIpesieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpeesieHus, GyHKIUS MII0OTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pactpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppessiuud.  CoBMECTHblE  HAOMIOAEHUS JBYX BEIWYMH. BBIOOpOUYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEUWHOW CBSI3bI0 U MPUYMHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MaTEMATUYEeCKUX 3HAHUW IS pelieHus 3aJad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKW W OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIIECHUH MEXKIy TMOHATHUSAMH, (HOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleNIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | [Tl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeceUCHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIMHATHYIO TIPSMYIO JJisl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;
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ONEpUpPOBaTh  MOHATHUSAMHU:  YCJIOBHAas  BEpPOSATHOCTb,  YMHOKEHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaesisiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3aJlay Mo TEOPUH BEPOSTHOCTEMH;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIYYallHBIM BBHIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIIEpUPOBAaTh IOHATUSMH: COBMECTHOE pACIPEACIICHUE JABYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIACICHUS PpACIpPEACIICHUS KaKJIO0N BEJIWYMHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUJAHUS CIIy9aitHOW BEIMYMHBI (pactpeneseHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIMYWHBI
(pactpenenenus) Npu pPEIIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUHBIE XaPAKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU T'EHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3ajlay, MNPUBOAIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacHpeeICHuUs,
(GYHKIUS TUIOTHOCTH M CBOICTBAa HOPMAJBHOTO pacHpeeNieHus; OMNpPeIeNiTh
KO IULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEAIIUH.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
60 OnepupoBarh  TOHATHSAMH:  CpeaHee  apudMeThyeckoe, MeIuaHa,
' HanOoJiblllee, HAMMEHbIIIEE 3HAUYCHUE, Pa3Max MAaCCHUBA YUCIIOBBIX JAHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydailHOe
coObITHE, 3IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 OMBITa, HAXOJIWUTh BEPOSITHOCTH B OIBITAaX C PaBHOBO3MOXXHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITUH B
M3YYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHSA: MepeceueHue H OO0beIUHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;

MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOPMYIIOi CIIOKEHHS BEPOSITHOCTEH
IIPU pEIIeHUH 3a1a4
OnepupoBaTh NOHATHAMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C IMOMOLIBIO IMPaBWJIa YMHOXEHHS, C IIOMOIIBIO
JIEpEeBa CIy4YaiiHOTO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMU: HCHBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
UCIBITAaHUM, YCIIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu

6.7
HE3aBHCUMBIX HCIBITAHWN 1O NEPBOr0 ycClexa, HAaXOAUTh BEPOATHOCTH
coObITHI B cepuu uctbiTanuii beprynnu
6.8 OnepupoBaThb  MOHATUSIMU:  CiIy4ailHas  BEJIMYMHA,  pacIpesesieHue
' BEPOSATHOCTEM, IMarpaMma pacupeacicHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepsEeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTMYWHBITIO
’ pacIpeeeHHUIO WK C TIOMOLIBIO AUArpamMM
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH
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IPUMEPBI TOTO, KaK MPUMEHSETCS MAaTEMaTUUECKOE OKUJIAHUE CITy4ailHOMN
BEIMYMHBI, HAXOAUTh MAaTEMaTHYECKOE OXUIAHWE 10  JaHHOMY

pacupeeeHuIo
53 NmeTs nipeacTaBieHne 0 3aKOHE OOJBIIIX YHCET
5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM paclpeieICHUU
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUSA
Kox
6 Teopus BeposITHOCTEH U CTaTUCTUKA

[IpencTaBneHne naHHBIX ¢ TOMOIIBIO Tabiui U auarpamm. CpenHee apuMeTH4ecKoe,
6.1 MenraHa, HauOoJblllee U HaUMEHbIIee 3HAUCHHs, pa3Max, AUCIEPCUs U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH

62 coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH COOBITHI B ONTBITAXC PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMH COOBITHAMU

6.3 Onepanuu HaJx COOBITUAMHU: IepecedeHue, OOBbEIMHEHHE, IMPOTHBOIOJIOKHBIE

' coObITus. [lnarpammsel Ditnepa. @opmyiia ClI0KEHUS BEPOSITHOCTEH

6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro

' skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie COOBITHS

6.5 KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucio

couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

bunapHblii ciydaliHbIii ONBIT (MCHBITAHHE), ycleX U Heygadya. HesaBucumbie
6.6  ucneltaHusa. Cepus HE3aBUCHMBIX HCHBITaHUM 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHynnu
CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.

6.7
[Tpumeps! pacnpesesieHnii, B TOM YHUCIIe T€OMETPUIECKOEen OMHOMUATIbHOE

11 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

5 Teopust BEpOATHOCTEN M CTATUCTHUKA

UucnoBble XapaKTEPUCTUKH CIIYYaWHBIX BEIMYMH: MaTeMaTHYECKOE OXXHUAaHUE,
JMCTIEPCHUST U CTAaHJIAPTHOE OTKJIOHEHHE. [Ipumepsl mpuMEeHEeHHs MaTeMaTHYECKOro
51 OXHMJaHUs, B TOM YHCJIE B 3aJadyaX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIyYailHBIX BEJIMYMH. MaTeMaTH4eCKOEe OKUJIaHUE U TUCTIEPCUSI TEOMETPUYECKOTO 1

OMHOMMAJIBHOTO paclpeieleHni

59 3akoH OOJBUIMX YHCEN M €ro pojib B HaykKe, MpHUpojae U oluiecTBe. BriOopouHbIil
) METO/T UCCIIETOBAHUI

IIpuMepsl  HENpPEpPBIBHBIX  Cily4alHbBIX  BeduuuH. [loHATHE O  IUIOTHOCTH
53 pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeicIeHun
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
TpeOoBaHUSA o0pa3oBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, QJITOPUTMAMHM PpELICHUs 3a/ay;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH MOHATHIMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIEC PACCYKICHHUS MPHU PELICHUH 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEepUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXKECTBO, ONeEpald HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATUSAMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENEHb C IIeJIbIM [TOKa3aTesleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTEIIEM,
jJorapudm Uucia, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, PAalMOHAIbHOE YHUCIIO, WPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHBIX, LEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 00Iunit
JIenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus IpoOHO-

paloHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpPOBaTh  MOHATHUSMHU:
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I0CJIEI0BATENBHOCTh, apU(MeTHUecKass Mporpeccus, IeoMeTpHuYecKas
nporpeccusi, OECKOHEYHO YOBIBarOIlas TIEOMETpHUYECKas IpOrpeccus;
yYMEHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEeKYppPEeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckasi); yMeTb
POU3BOUTH apu(METHUECKHE JCHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe olepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1apaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaIbHOM JKU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (PYHKIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIMH, T€OMETPUUYECKUIN U
¢u3nueckuif CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
4 BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM alllapara MaTeMaTH4YeCKOro
aHaINM3a; MPUMEHATh MPOU3BOAHYIO ISl HAxXOXKICHWS HAWIydLIEro

pe€UiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLOHWAJIBbHO-3KOHOMHYECKHUX H
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(GU3UYECKUX 3a/adax; HaXxOJUTh TUIOMAAN U 00BEMBI (PUTYP C TTOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepLI MATECMATHUYCCKOI'O MOZ[GJII/IpOBaHI/Iﬁ C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas (QYHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JPYIHX YYeOHBIX NPEJAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (HOpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA U pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/Ja4d M3 00JAacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHne omnepupoBaTh MOHATHSAMU: CpefHee apudMeThuueckoe, MeauaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCTEPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHCJIOBOTrO Habopa; YMEHHME W3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, MPEACTABICHHYI0 B TaOMUIaX, Ha JUarpammax, rpadukax,
7 OTpaXarolllyr0 CBOMCTBA PEaJbHBIX MPOILECCOB U SBICHUMN; MPEIACTABIAThH
uH(pOpMAIIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEeNOBaTh
CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM Fpa(bI/I‘—IeCKI/IX
METOJIOB U AJIEKTPOHHBIX CPENICTB; TpaUueCcKu MCCIEA0BaTh COBMECTHBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs U JTMHEHHON perpeccun

8 YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
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COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSAMH:  ClIydaiiHas BEIMYMHA, pPACHpelesieHHe BEpPOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, IUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHpeAeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBLHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpeAeNCHUN I PElIeHus 3ajay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OTIEPHPOBATH TMOHATUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHMIA,
YHUCJIIO  TNEpPeCTaHOBOK, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue omnepupoBaTh MHOHSATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUI YIoJl, IBYTPaHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIUECS MPSAMbIE, MAPATIIEIbHOCTh U
MEPIECHAUKYISIPHOCTh TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMpsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, YroJd MEXKIYy IUIOCKOCTSIMHU,
9 pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesn, Opu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
10 BpallleHus, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, Iomab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUlefienuneaa, MNUpaMHUAbl, NPU3MBI, LWIMHIPA,

KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHYca W IWIMHIPA,
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napajulelbHble OCH WJIM OCHOBAHHUIO, CEUEHHWE Iapa, IUIOCKOCTb,
Kacamomasacs cdepbl, MUWINHIPA, KOHYCAa; yMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHSI, B TOM YHUCIIC C MIOMOIIBIO SJIEKTPOHHBIX CPENICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHUE MPOBOAUTH Kiaccu(ukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajieNibHbli TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBICE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHble M IOJO0OHBIE (UIYpbl, B TOM 4YHCJIE B NPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FEOMETPUUECKNE OTHOLLIEHUS NIPU
pelIeHUH 3aJay; HaXOJUThb TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
11 Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U
U3 peaJbHOM KHM3HM; YMEHHUE BBIUUCIATH TI'€OMETPUYECKUE BEIUYHHBI
(1muHA, yroj, IUIOMAAb, OOBEM, IUIOIIAAb MOBEPXHOCTH), HCIOIb3Ys
U3y4yeHHbIE (OPMYJIBI U METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYCa, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP

VYmenune ONCpHUpOBATH MHOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
. NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE MPOU3BEICHHUE, YIOJI MEXIy
BCKTOpaMHu; YMCHUEC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHne BRIOMpATh MOAXOMSIIAA METOT VTS PEIIeHUs 3a]1a4H; TOHUMaHUe
3HAYMMOCTH MAaTeMaTHKH B HW3YYEHUHM MPHUPOJIHBIX MU OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBJICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IPUMEPBI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Yucna v BBIYUCICHUS
Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU

KOPHSIMH HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbM okaszaresieM. CTeneHb ¢ pallMoOHaIbHBIM TToKazareneM. CBOMCTBa

CTCIICHHU

CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHTeHC YHCIOBOTO apryMeHTa
Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

I[eﬁCTBHTCHLHbIe qucJiia. ApI/I(bMCTI/I‘leCKI/Ie orcpanun ¢ ILCIZCTBHTCHLHLIMH
qHucCJiaMu. HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, IIpaBUJIa OKPYTJICHUS, IIPUKUJIKA 1 OLICHKA

pe3yJibTaTa BEIYMCIECHUN

[IpeoOpazoBanue BeIpaxeHUN

KomruiekcHsle yncna

YpaBHEHHS 1 HEPABEHCTBA

[{enble u 1poOHO-pallOHANIbHBIE YPaBHEHUS
HppauyroHanbHble ypaBHEHUS

TpuronomeTpuiecKkue ypaBHEHUs

[Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS
Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
HppaunroHaibHbIe HEPABEHCTBA

[Toka3zarenbHbIe U JTOrapupMUUECKHEe HEPABEHCTBA
TpuroHomeTpruuecKkue HEPABEHCTBA

CucTtembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
Martpuia cucteMsl JINHEHHBIX ypaBHEeHHUH. OnpenennTens MaTpULIbl

DyHKINUK U TpaPUKH
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Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

> ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpoMexXyTKu  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
13 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u orapupmMudeckas GyHKINU, X CBOHCTBA U rpaduku
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs [TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gynkiuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMHA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M CTaTHCTHKA
6.1 OnucarenbpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 [eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIICHUS
7.5 Koopaunatsl u BEKTOPBI
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TEMATHUYECKOE ITNTAHUPOBAHHUE

10 KITACC
Ne | HazBanue BocnurareabHbIii KOMIIOHEHT DJIeKTPOHHbIE Kounue
n/ | pasaena uugpoBbie CTBO
g | mporpammei, o0pa3oBaTe/IbHbIe | YAaCOB
HAaNMeHOBaHHe pecypchl
TeMbl YPOKa
1 Coznanue 6JaronpuUsTHBIX YCIOBHM TS https://ptlab.mccme
Pa3sBUTHSL COLMAIBHO 3HAYMMBIX OTHOILEHUH | .ru
00yuJaroIuxcs, u, Mpexae BCero,
IIEHHOCTHBIX OTHOIICHUH:
- K Tpydy Kak OCHOBHOMY CIIOCOOY
DneMeHTBI JOCTMDKEHUSI JKU3HEHHOTo  0JIaronoayqus
TEOpHHU YernoBeKa,  3aJOry  €ro  yCHEIIHOTO 3
rpadoB npoeCCHOHATIBHOIO CAMOONPENENEHHUsT U
OILYIICHUS] YBEPEHHOCTH B 3aBTpPAIIHEM
AHE,
- K 3HaHUSIM KaK MHTEJJICKTYaJIbHOMY
pecypcy, obecnieunBaronemMy oyayiee
YeNioBeKa, Kak pe3ysbTaTy KPOIOTIUBOTO,
HO yBJIEKaTEeILHOTO y4eOHOTO Tpyaa
2 Coznianue 01aronpusTHBIX YCIOBUM JUIs https://ptlab.mccme
Coryuaitubie Pa3sBUTHSL COLMAIBHO 3HAYMMBIX OTHOILEHUH | .ru
OIIBITH, 00yyaroImuxcs, u, Mpexae BCero,
cotyqaitnbie [IEHHOCTHBIX OTHOILICHUH: ;
co0bITHA 1 - K 3HaHUSM KaK MHTEJJICKTYaIbHOMY
BepOHTHVOCTH pecypcy, obecnieunBaroiemMy Oyaymiee
cobbITH YeJioBeKa, Kak pe3ysabTaTy KpOIoTIUBOro,
HO YBJIEKaTeJIbHOIO y4eOHOro Tpyaa
3 Coznanue 0JaronpUsTHBIX YCIOBHH JUIs https://ptlab.mccme
Ortepauuu Hay | PA3BATHS COLMANILHO 3HAYMMBIX OTHOLICHHIT | .rU
MHOKecTBaMu | OOYHArOIUXCs, U, IPEXKE BCETO,
U COOBITUsMHU. | LEHHOCTHBIX OTHOIIEHHIA:
CrnoxeHnue u .
- K CEMbE KakK IVIaBHOW OMOpE B JKU3HU
YMHOMCHHC _ | 4enoBeka n MCTOYHHKY €r0 CYACTbS; 5
BEPOATHOCTEH. | . K TPpyy KaK OCHOBHOMY CITOCOOY
YcnosHas JOCTHKEHUS )KU3HEHHOTO OJ1aronoyyus
BEPOATHOCTD. YeJIOBEKA, 3aJI0Ty €r0 YCIIEIIHOTO
Hesapncumbie | ppodieccroHanbHOro caMoonpeneneH s u
coObITHS OLIYIICHHUs] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHe
4 DIeMEHTBI Co3nanue 061aronpusTHBIX YCIOBUH JUIs https://ptlab.mccme 4
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KOMOWHATOPHK

Pa3BUTHA COLIMAJIBHO 3HAYUMbIX OTHOIIECHUH

CtpaHuua 22 n3 25. CtpaHuua cosgaHa: 18.09.2025 14:40

u oOyyJaroumxcs, v, Mpexae BCero,
LEHHOCTHBIX OTHOILICHUM:
- K TpYAy Kak OCHOBHOMY CIIOCO0y
JOCTHIKEHUS )KU3HCHHOTO OJIaronoydus
YEJIOBEKa, 3aJI0Ty €r0 yCHEIIHOro
po(heCcCHOHATTLHOTO CAMOOTIPEACIICHUS 1
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIlIHEM
JTHE
Cepun https://ptlab.mccme
[OCTEN0BATE Co3nanue 6JaronpusITHBIX YCIOBUH JUIs ru
BHBIX Pa3BUTHS COLIMAIBHO 3HAUUMBIX OTHOIICHUIN
S 0o0yyJaroumxcs, v, Mpexae BCero,
(e e—— [EHHOCTHBIX OTHOIIICHUI:
bepnymnu. >
o - K 3HAHUAM KaK UHTEJUICKTyaJIbHOMY
CarysaliHbti pecypcey, obecnieunBaromemMy oyaymiee
BbIGOP mv YEJIOBEKa, KaK pe3yJbTaTy KPOIOTIUBOTO,
KOHEHHOH HO YBJIEKaTeNIbHOTO Y4eOHOTo Tpyia
COBOKYITHOCTH
Coznianue 01aronpusTHBIX YCIOBUM JUIs https://ptlab.mccme
Pa3BUTHS COIMAIBHO 3HAYUMBIX OTHOIICHHUH | .ru
o0yyJaroumxcs, v, Mpexae BCero,
[IEHHOCTHBIX OTHOIIICHUA:
Crnyuaiinble .
- K CEMbE KakK IJIaBHOM ONOpe B )KU3HU
BEJIMIMHEL 1 YEJIOBEKa U UCTOYHUKY €T0 CUACThS; 14
pacIpeacIcHn - K TPpyly Kak OCHOBHOMY CIIOCOOY
a JIOCTHOKCHHS )KH3HEHHOTO 0JIaromoTydust
YEJI0OBEKa, 3aJI0Ty €r0 YCIEIIHOTO
po(hecCHOHAEHOTO CAMOOTIPEACTICHUS U
OILYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
OBUIEE
KOJIMYECTB 34
O YACOB 110
[TPOI'PAMME
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11 KIIACC
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Neo | HazBanue Bocnurare/bHbII KOMIIOHEHT JJIeKTPOHHbIE Kounue
m/ | pasnena nu¢pposbIe CTBO
NPOrpamMmbl, o0pa3oBaTe/ibHbIE | YACOB
HAHMMEHOBaHUe pecypcsl
TeMbl YPOKa
Coznanue 0J1aronpusTHBIX YCIOBHM IS
Pa3BUTHUS COLIMATBHO 3HAYUMBIX OTHOILICHUHN
00yyJaroumxcs, v, Mpexae BCero,
LIEHHOCTHBIX OTHOIIECHU:
- K Tpydy Kak OCHOBHOMY CIIOCOOY
3akon JOCTHKEHHUSI JKU3HEHHOTO OJaronoiydus https://otlab.meem
OOJIBIINX YyelioBeKa,  3aJory  €ro  YCHEHIHOIo 5
qucel IPO(ECCHOHATBLHOTO  CAMOOINPEICNICHHsT U | =
OILLYIIEHUS YBEPEHHOCTU B 3aBTPALIHEM
THE;
- K 3HaHHIM KaK UHTEIJICKTyaTbHOMY
pecypcey, odecreunBaromemy oyayiiee
YeJI0BEKa, KaK pe3ysIbTaTy KpOIOTIUBOIO,
HO YBJIEKATEJIbHOTO Y4€OHOI 0 Tpyia
Coznanue 01aronpusTHBIX YCIOBUM IS https://ptlab.mccme
pa3BUTHUSA COLIMATBLHO 3HAYUMBIX OTHOILIEHUH | .ru
00y4aromuxcs, U, Ipexae BCero,
OneMeHTHI LIEHHOCTHBIX OTHOILICHUH:
MaTeMaTU4eCK 6
O¥f CTATHCTHKH | - K 3HAaHUAM KaK UHTEJUIEKTyaJIbHOMY
pecypcy, obecneunBaronemMy oyayiee
4eJI0BEKA, KaK Pe3yJbTaTy KpOIOTIMBOIO,
HO yBJIEKaTeJIbHOIO y4eOHOro TpyAa
Coznanue 01aronpusTHBIX YCIOBHM IS https://ptlab.mccme
pa3BUTHS COLIMATIBHO 3HAYUMBIX OTHOILIEHUH | .ru
HenpePHBHHe 00ydJaroumxcs, v, Mpexae BCero,
Cl1ydanHbIC [IEHHOCTHBIX OTHOIICHUH:
BEJINYUHBI
(pacnpenenen | - K CEMbE KakK IVIaBHOM OIOpPE B KU3HU
ws1), YyeJIoBeKa U UICTOYHHUKY €ro CYacThs; 4
oKasaTenpHoe | K TPyy KaK OCHOBHOMY CITOCOOY
1 HOpMansHOe | ACCTWKEHNS KH3HEHHOTO Onaromnonyuus
pacnpeneneny | 1S/IOBEKA, 3AIOTY €r0 YCHELIHOrO
g po¢eCCHOHATIBHOIO CAMOOIIPEIeNICHHS U
OILYILIEHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
TTHE
Co3znanue 01aronpusTHHIX YCIOBUN IS https://ptlab.mccme
Pacnpenenenun .
Pa3BUTHS COLIMATBHO 3HAYUMBIX OTHOILIEHUH | .ru 2
e Ilyaccona
o0y4aromuxcsi, U, Ipexae BCero,
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OEHHOCTHBIX OTHOIIICHHUH:

- K TpYAy Kak OCHOBHOMY CIIOCO0y
JTOCTHKEHUS )KU3HEHHOTO OJIaronoyyus
YeJI0BEKA, 3aJI0Ty €r0 yCIEUIHOTO
poeCCHOHATBHOTO CAMOOTIPEICTICHHS U
OIIYIIIEHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE

5 Coznanue 0aronpusTHBIX YCIOBHM JIJIs https://ptlab.mccme
Pa3BUTHS COIMAIBHO 3HAYUMBIX OTHOIICHHUH | .ru
00yyJaronmxcs, v, Mpexae BCero,

CBsi3b MOXIY [EHHOCTHBIX OTHOIIICHUH:
CIIy4yallHbIMU 6
BeINYMHAMI - K 3HaHMSIM KaK UHTEIICKTyaIbHOMY

pecypcy, obecneunBaronemMy oyayiee
YeJI0BEKa, KaK Pe3yJbTaTy KpOIOTIMBOIO,
HO YBJIEKATEJIbHOTO Y4eOHOr o Tpya

6 Coznanue 01aronpusTHBIX YCIOBUM IS https://ptlab.mccme
Pa3BUTHSI COLMAIBHO 3HAYMMBIX OTHOILICHHUH | .r'u

00y4aroUMxcsi, ¥, IPEKIE BCETO,
[IEHHOCTHBIX OTHOIICHHIA:

O6o0mienne | - K CEMbE KakK IVIaBHOM OMOpPE B XKU3HU
CHCTEMATH3aI] YE€JIOBCKA U UCTOYHUKY €TI0 CHACTHA, 11
WS 3HAHUIT - K Tpyay KaKk OCHOBHOMY CHOCO6y
JOCTHIKCHUA ) KU3HCHHOI'O 6J'IaFOHOJIy‘lI/I$I
YE€JIOBEKA, 3aJI0Ty €r0 yCIIE€NIHOTrO
HpO(I)eCCI/IOHaJ'ILHOFO CaMOOIIPCACIICHUA U
OIIyHICHHUSA YBEPEHHOCTHU B 3aBTPAITHEM
IHE
OBLLEE
KOJIMYECTB 34
O YACOB IIO
ITPOIT'PAMME
~\
JOKYMEHT }:IOI[]'[HCAH
SJIEKTPOHHOMH TTIOAITUCBIO
CeptudukaT 1TFF27D00FBB1F0AB440216C1FTC10CAB
Bnapeney: benaesa PyawHa PuaoeHa
HencteuteneH ¢ 30.09.2024 no 30.12.2025
N J
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Jluct cornacoBaHus k gokymeHTy Ne 113 o1 18.09.2025
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