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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHbiil Kypc «BeposTHOCTh M CTATUCTHUKAY YIIIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOr0 y4yeOHOro Kypca yriyOonEHHOro ypoBHS
Ha YpOBHE CpeaHero oluiero oOpa3oBaHMs. YUeOHBIM Kypc NpeIHa3Ha4yeH IS
dopMupoBaHusl y 00yYarOUIMXCsl CTATUCTHUYECKOW KYJIBTYpbl M MOHUMAaHUS POJU
TEOPUM BEPOSITHOCTEM KaK MAaTEMaTUYECKOTO HWHCTPYMEHTa JUIsl HW3Y4YEHUS
CIIy4yalHBIX COOBITUN, BEJIMUYUH W TpolieccoB. IIpu m3ydeHun kypca oOoraiaroTcs
MpEACTaBlICHU OO0YyYalolUMXCcsl O METOAAaX UCCIEI0BaHUS W3MEHUYMBOIO MHUpA,
pa3BHBAEeTCs TOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH MAaTEMaTHYECKUX METO/0B
NO3HAHMS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAYy4YHOIO
MUPOBO33PEHUS.

Copepxanue ydeOHOTO Kypca HamnpaBIeHO Ha 3aKpelyieHue 3HaHUM,
NOJIYYEHHBIX TIPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIero o0pa3oBaHus, U Ha
pa3BUTHE NPEICTABICHUHN O CIyYailHBIX BEJIMYMHAX U B3aUMOCBS35IX MEXKIYy HUMH Ha
BaXKHBIX IPHUMEPAX, CIOKETHl KOTOPBIX MOYEPIHYTHl M3 OKpyKaroumero mupa. B
pe3ynbrare y o0y4aromuxcsi J0JKHO chOpMUpPOBATHCS Npe/ICTaBlieHne 0 Haubolee
yIOTPEOUTENbHBIX M OOIMIMX MAaTeMaTUYECKUX MOJENAX, HCIONb3yeMbIX JIf
OMMCAHMS AHTPONMOMETPUUYECKUX U JeMOrpadUyecKuX BETUYHH, MOTPEIIHOCTEH B
pasIUYHbIE POJia M3MEPEHUSX, JIUTEIBHOCTH O0€30TKa3HOW paboThl TEXHHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MPOIECCOB B 00IIEeCTBE. YUeOHBIN
Kypc sABiseTcss 0a3oi IS OCBOEHHUS BEPOSTHOCTHO-CTATHCTHYECKUX METOJIOB,
HEOOXOUMBIX CIEIUATUCTAM HE TOJIbKO MHXKEHEPHBIX CHEIHATIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX M TICUXOJOTHYECKUX, TOCKOJIbKY COBPEMEHHbIE 00IIIECTBEHHbIE HAYKH B
3HAYUTEIBHOM Mepe UCTIONB3YIOT almapaT aHajan3a OoNbIINX JaHHBIX. [leHTpabHyI0
4acTh Y4eOHOro Kypca 3aHMMaeT oOOCYyXJACHHE 3akoHa OOJBIIMX 4YHCeNl —
(GyHIIaMEHTaIbHOTO 3aKOHA MPUPOIbI, UMEIOIIETO MaTeMaTHIECKY 0 (hOpMaTU3aIIHIo.

B coorBeTcTBUMM C yKa3aHHBIMH IIEJSIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTaTUCTUKa» Ha YINIYOJIEHHOM YPOBHE BBIJCIECHbI OCHOBHBIC
cofepkatenbHble JUHUM: «CiydaiiHble cOOBITUS M BEpOSTHOCTH» M «CiydailHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JHHUN B y4€OHBIM KypcC BKIIIOYEHBI 3JIEMEHTHI TEOPUHU
rpa)oB ¥ TEOPUU MHOKECTB, HEOOXOAUMBIE JJIsl ITOJIHOLIEHHOTO OCBOCHHSI MaTepHrasa
JAHHOI0 Y4eOHOI0 Kypca U CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KyPCOB.

Conepxxanne nuHuK «CrydaiiHble COOBITUS U BEPOSITHOCTHY CIY>KUT OCHOBOH
g (OPMUPOBAHUS TPEACTABICHUM O paclpeneieHuH BEPOSTHOCTEH Mexay
3HAYEHUSIMU CITy4alHbBIX BEJIWYHMH. BakHYHO0 4acThb B 3TOM COAEPKATEIBHOW JMHUU
3aHMMAEeT M3Y4YEHHE TIE€OMETPUYECKOr0 W OWHOMHAIBHOTO pacHpeleieHuil u



3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJOTaMU — MOKAa3aTeIbHBIM U HOPMAJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBS3aHHBIE C HEOPEPHIBHBIMH  CIy4YalHBIMA  BEJIMYMHAMU U
pacrpesielieHusIMM, aKIEHTUPYIOT BHUMaHUE OOYydYalolUXCs Ha ONUCAHUU U
W3YUYECHUU CIIyYaWHBIX SIBJICHUI C TMOMOIIBI0O HENMpephIBHBIX (GyHKIMI. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/IeICHUsIM.

B ydeOHOM Kkypce mpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YUYCHHUE CBSI3U
MEXJy CIy4allHbIMM BEJIMYMHAMU U OIMHUCAHHE OTOM CBSI3U C TOMOIIBIO
kod(ppuiMeHTa KOppensiiMM UM €ro BbIOOPOYHOIO aHajlora. OTH  DJIEMEHTHI
COJIep>KaHMsI pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHUsS», U3YUYCHHYIO Ha YPOBHE
OCHOBHOT'O 00111er0 00pa30BaHusi, 1 BO MHOI'OM OIUPAIOTCS HA CBEJECHUS U3 KYypCOB
anreOpbl U TEOMETPUH.

Emé ogun sneMeHT cofiepkaHus, KOTOPBIN Mpe/jiaracTcsi Ha 03HAKOMHUTEIIBHOM
YPOBHE — MOCJIEIOBATEILHOCTh CIyYallHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIIUX B
eAuHUIly BpeMeHU. O3HaKOMIIEHHE C pPACIpEeICHMEM BEpPOSITHOCTEM KOJUYEeCTBa
TaKUX COOBITUH HOCUT pPa3BUBAIOIIMN XapakTep W SBISETCS AaKTyaJdbHbIM IS
Oynymux aOUTYpUEHTOB, TOCTYMAONIUX HAa Y4eOHBIC CIEIHAIBHOCTH, CBS3aHHBIE C
00I11IeCTBEHHBIMU HAaYKaMH, TICUXOJIOTUEH U yIIPaBICHUEM.

Ha usyuenue yuyeOHOro kypca «BeposTHOCTb W CTaTUCTUKA» Ha YIriyOJIEHHOM
ypoBHe oTBoAuTCs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hegeno), B 11 kimacce —
34 yaca (1 gac B Hefeni0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsa3nbif Tpad, mytu B rpade: nukisl u nenud. CteneHsb (BaJeHTHOCTH)
BepuHbL. ['padsl Ha miiockoctu. [lepeBbs.

CrnyyaiiHble AKCHEPUMEHTHI (OMBITHI) U CIy4YalHbIE COOBITHS. DJIeMEHTapHbIE
coObITUs (UCXOAbI). BeposTHOCTH ciaydailHOro coObITHA. bBAM30CcTh 4YacTOTHI U
BEPOSTHOCTU cOOBITHM. CiyyaliHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu HaJ COOBITUSIMU: TEPECEUCHHE, O00BEAUHEHUE, MPOTUBOTIONOKHBIC
coObITHs. J{narpammeidinepa. @opMynnacioXeHUSIBEPOITHOCTEN.

VYcioBHAas BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEU. JlepeBO CIy4yaiiHOTO
skcriepuMenTa. @opmyna noaHoM BeposaTHOcTH. Popmyina bareca. HezaBucumsbie
COOBITHS.

bunapHblii ciaydaiiHbld ONBIT (MCHBITAaHUE), ycleX W Heynadya. HesaBucumbie
ucnbiTanusi. Cepusa HE3aBUCUMBIX UCIBITAHUN JI0 TiepBoro ycrexa. [lepectaHoBku u
daktopuan. Yucno coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX HcTbITaHul beprysmuin. CioyyailiHeiii BEIOOp U3 KOHEUHOMH
COBOKYITHOCTH.

Cnyuaiinass ~ BenuuuHa.  Pacrmpenmenenue — BeposiTHocTed.  [Iuarpamma
pactpenenenus. Onepanuu Haj ClIy4allHbIMU BeJIMYMHAMHU. BHUHapHas cirydaiiHas
BennunHa. [Ipumepsl  pacnpeneneHuii, B TOM  YHUCIE TIEOMETPUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pacmpenelieHHe JABYX CllydalHbIX BeaudyuH. HeszaBucumbie
Cly4yalHblE  BEJIWYHMHBL.MaTeMaTH4eCKOE  OXHUIAHUE  CIyYahHOM  BEJIMYHHBI
(pacnpenenenust).  [IpuMepbl  NpUMEHEHHS  MATEMATHYECKOTO  OXHUAAHUSA
(cTtpaxoBanme, Jsorepes). MaremaTHdeckoe OXKHJaHWE OWHApPHOW CiydyallHOU
BEJIMYMHBI.  MareMaruyeckoe  OXHUIJAHWUE  CYMMBbI  CIy4YaWHBIX  BEJIMYMH.
MatemaTudeckoe OXugaHue TeOMETPUIECKOTO U OMHOMHAIILHOTO PACTIPECICHHM.

Jluciepcuss ¥ CTaHIAPTHOE  OTKJIIOHEHHE  CIIyYalHOM  BEJIWYMHBI
(pacnipenenenus). Jucmepcust OMHApPHOW CIydalHOW BENMMYHMHBI. MaTtemMaTHYECKOe
0’KUJAHUE TPOU3BEICHUS U JUCIIEPCHUSI CYMMBl HE3aBUCHUMBIX CIIyYalHBIX BEJIMYKH.
Hucniepcus ¥ CTaHAApPTHOE  OTKJIOHEHHE OWHOMHMAIBHOTO  PacHpeiesICHHUS.
Jlucnepcust 1 CTaHAApTHOE OTKJIOHEHHUE T€OMETPUYECKOTO PACTIPEICIICHUS.

11 KJIACC

HepaBenctBo YeObmméBa. Teopema YeObiméBa. Teopema bepuymin. 3akoH
OonplMx  uucen.  BwpiOopouHblidi  MeTon — uccienoBaHuil.  BwriOopounble



xapakTepucTuku. OIICHUBAHUE BEPOATHOCTH COOBITHUSI MO BBIOOPOUHBIM JaHHBIM.
[IpoBepka NpoCTENIINX TUIIOTE3 C TOMOILBIO U3YYEHHBIX PACTIPEACIICHUM.

HenpepsiBHble ciyyalinble BenuuuHbl. [Ipumepsl. @PyHKOUA IUIOTHOCTH
BEPOSITHOCTU pacnpeneiicHus. PaBHOMEpHOE pachnpeneseHue M €ro CBOMCTBA.
3agauyu, MPUBOISIIME K MOKA3aTEIbHOMY pACHPEACICHUI0. 3aJaud, MPUBOASIINE K
HOpMaJabHOMY pacnpeneieHu0. OyHKIUA IIIOTHOCTH BEPOATHOCTU MTOKA3aTEIbHOIO
pacripenieneHus, QyHKIUS TUIOTHOCTA BEPOSTHOCTH HOPMAJIBLHOTO paclpeiesICHHUs.
@OyHKIMSA INIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACIPENCIICHU.

[locnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHIA. 3agaun,
MIPUBOASAIIME K pacnpeaeneHuto Ilyaccona.

Koapuarust 1Byx ciyuaiiHpix BenuduH. KoadduimeHT TuHeitHo#i Koppensiuu.
CoBmecTHBIE HAOMIOICHUSI ABYX Beau4yuH. BeiOOpoUHbIi KO3(POUITMEHT KOPPETSAIIUY.
Paznuumne mMexny JTUHEWHON CBA3bIO M NMPUYMHHO-CIICICTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ, HAMMEHBIINX KBAAPATOB.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTDh U CTATUCTHUKA» (YIJYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PaKJAAHCKOW MO3UIMU OOYYarOIIErocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MAaTEMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp
IPaKIAHCKOTO 00111eCTBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHUE B3aUMOJICUCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAUCHUEM;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HUIACHTUYHOCTH, YBAXXEHUS K
NPOIIJIOMY U HACTOSIIEMY POCCHUMCKONM MaTEeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHMCKMX MAaTEMAaTUKOB M POCCHUICKONW MaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTMDKCHUW B JPYrdX HayKax, TEXHOJOTHusIX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHME ITYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoza, cHOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO MOBEAECHUSA, CBSI3aHHOTO C NPAKTHUYECKUM
OPUMEHEHHEM JOCTHUKEHUW HAYKU U JEATEIbHOCTBhIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIOYasg JCTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHUH, PacCyXICHUH, BOCIPUUMYNBOCTb K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHMUSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHAIThH MAaTEMAaTUUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M Oe30macHOro oOpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa,
perymsipHas (u3MYecKas AaKTUBHOCTH), (PH3MYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS S

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOJIO0US, UHTEPEC K PAZTUYHBIM
chepam mpodecCHOHATBHOU JCSATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOH © €
MPWIOKCHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccnu u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIE IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSXKEHUU BCEU KU3HH,



FOTOBHOCTh K AKTMBHOMY YYacTHIO B  PEIICHHM MPaKTUYECKUX  3ajad
MaTeMaTU4eCKON HAIMPaBICHHOCTH;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh  DKOJOTHYECKOM  KyJNbTYpbl, [OHUMaHUE  BIUSHUS
COIMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMATbHOU
Cpe/bl, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM, OpUCHTAIUS Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUM IS PEIIeHUS 3a7jad B 00JIACTH OKPYKaIOIIeH
cpenbl, IUJIAHUPOBAHUE TOCTYNKOB W OIEHKH WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHUKU, MOHUMAaHUE MaTeMaTHYECKON
HayKd Kak cepbl 4eTOBEUECKOU NIESITEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUIS pa3BUTHS LMBWIM3AIMK, OBJIAJCHUE S3BIKOM MaTEMAaTUKU M MaTeMaTHYeCKOU
KyJIbTYypOH KaK CPEeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISTh MPOSKTHYIO U
UCCJIEIOBATEILCKYIO ACATEIbHOCTh UHIUBUIYABHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AeMcTBUA:

BBISIBIIATH M XapaKTEpHU30BaTh CYUIECTBEHHbIE NPHU3HAKM MaTEMAaTHUYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMpPEIEICHUS
NOHSITUM, YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIMKM, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS, KPUTEPUU MMPOBOIMMOTO aHAJIH3a;

BOCIIPUHUMATb, bopMynpoBaTh u peoOpa3oBHIBATh CYXKJICHHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIAITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B
dakTax, MAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAJiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYNI;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

MPOBOJIUTh CaMOCTOSITEJIBHO J10KA3aTelbCTBA MATEMAaTUYECKUX YTBEPKICHHUI
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBHIBOJIBI;

BEIOWpATh crmoco® permieHuss ydeOHOM 3amayu  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh HauOosee MOAXOIAIMINN ¢ YYETOM CaAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:



UCIIOJIb30BaTh BOIMPOCHl KAK MCCIEAOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
(dopMynrpoBaTh BOITPOCBI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULNI0, MHCHHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIIEHHUA, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYIHPOBATH OOOOIIEHUST W BBIBOJLI MO pe3yJbTaraM
MPOBEIEHHOTO  HAONMIOJIEHUs,  MCCIEOBaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

OPOrHO3UPOBATh BO3MOXKHOE PpAa3BUTUE TMIpoliecca, a TaKKe BBIJBUraTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh JePUIUTHl MHPOPMALUM, JAHHBIX, HEOOXOIMMBIX MJi1 OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALIMIO PA3TUUYHBIX BUIOB U (GopMm
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh HH(OpMAIMIO, TMPEJACTaBIATh €€ B pa3Iu4HbIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMvmyHHKaTHBHBIE YHUBeEpCaJIbHbIE YUeOHbIE 1elicTBUS

OO01menue:

BOCIPUHHMATh U (HOPMYJIUPOBATh CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMHU U
IEJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
IMUCBMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHHMS TI0 XOJy PpCIICHUS  3ajayH,
KOMMEHTHUPOBATH MOJTYyYCHHBIH PE3yJIbTaT;,

B XOA€¢ OOCYXJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMHI,
poOJIeMBl, pelIaeMon 3a/1aun, BRICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHHS,
COTIOCTABIIATh CBOM CYXKJACHUS C CYXKICHHAMH JPYTMX YYaCTHHUKOB JIHAJIOTa,
OOHApYXWBaTh pas3IMude€ MW CXOJCTBO TIO3MIMK, B KOPpPEeKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEACTABIATh PE3YJAbTAThl PCIICHHS 3aJayd, SKCIICPUMEHTA, HCCIICIOBaHMS,
MIPOCKTA, CAMOCTOSATEIIBHO BHIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3adad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH



Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM PEIICHMs 3aJadyM, BbIOUpATh CIOCOO pEHIeHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUIN C y4ETOM HOBOM MH(OpPMALUU.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJIAJI€Th HaBbIKAMU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMS COBEpIIAeMBbIX
JNEUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX pE3yJbTaTOB, BIAJETh CHOcO0aMuU
CaMOMPOBEPKU, CAMOKOHTPOJISl IMpolliecca M pe3yJbTaTa PEelIeHUs] MaTeMaTUYeCKON
3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPHbIE MOTYT BO3HUKHYTh TMPHU PEIICHUH 3aJlayH,
BHOCUTb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaNJCHHBIX OMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCJIOBUSIM, OOBSICHATH MPUUYUHBI
JTOCTH)KCHUSI WM HEJOCTIKCHUSI PEe3yJIbTAaTOB JCSATEIbHOCTH, HAXOJUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh WU HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAIBHOM
paboTHI IPH PEIICHUN YUeOHBIX 33/1a4, TPUHUMATh 11€J1b COBMECTHOM JIESITEIIBHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paloThl, pachpeneisTh BHUIb padoT,
JIOTOBapHUBAThLCS, OOCYXKIaTh IMpollecC M Pe3ysbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax padoThl (0OCyXaeHHs, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U HHbBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPAHMHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMHU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIa/a B
o0t  OPOAYKT MO  KpUTepusMm,  CPOPMYTUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaccaoOyyaronuics HayquTCs:

CBOOOIHO OTIEPUPOBATH MOHATUSIMU: Tpad, TUIOCKH Tpad, CBA3HBIN Tpad, MyTh
B rpade, 1enb, UK, EPEBO, CTEIIEHb BEPIITNHBI, IEPEBO CIyYaHHOTO HKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TOHIATHSAMHU: CIyYaWHBIA HKCIEPUMEHT (OTBIT),
ClIyyallHO€ COOBITHE, 3JIEMEHTAapHOE CiydaillHOe COOBITHE (3JI€MEHTapHBIA HCXO.H)
CIy4ailHOTO  OmbITa, HAXOAWTh  BEPOSTHOCTH  COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMH;

HaxoJIUThb M (OPMYIHPOBATH COOBITUS: TNEepeceueHue, OObEIUHEHHE ITaHHBIX
COOBITUH, COOBITHE, TMPOTUBOIOJOKHOE JAHHOMY, MCIOJIb30BaTh JIHArpaMMbl



Dlinepa, KOOpAMHATHYIO MPSAMYIO IJisl pellieHus 3ajad, IOJIb30BaThCs (POpMYIIOn
CJIOEHUS BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIydalHBIX COOBITHH;

ONEPUPOBATH MOHATUSAMHU: YCIOBHAs BEPOSATHOCTh, YMHOKEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSA, EPEBO CIYyYaHOI'O SKCIIEPUMEHTA, HAXOJUTh BEPOATHOCTU
COOBITMII C TIOMOLIBIO IMpaBWja YMHOXKEHHS, JIepeBa CIIy4ailHOro OIbITa,
UCIIOJIb30BaTh (OpMyJy MOJHOM BepoATHOCTH, (opmyny baiieca mpu peuieHun
3a/lay, OMNpEAeNATh HE3aBUCUMOCTb COOBITHHA MO (GopMyle U MO OpraHU3aluu
CJIy4alHOIO DKCIIEPUMEHTA;

NPUMEHATh U3YYEHHbIE KOMOMHATOpHbIE (OPMYNbl ISl  [EepPEUYHCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUI CITy4allHOTO OIbITA, PEIICHUs 3a1a4
110 TEOPUHU BEPOATHOCTEN;

CBOOOTHO ONEPUPOBATH MOHATUSAMU: OMHAPHBINA CITy4alHbIN ONBIT (UCTIBITAHUE),
yCHexX M HeyJaya, HE3aBUCHMbBIE MCIBITAHUS, CEPHUSl WCIBITAHUNA, HAXOAUTh
BEPOATHOCTU COOBITUI: B CEPUU UCIIBITAHUM JI0 TIEPBOIO yCIeXa, B CEPUU UCTIBITAHUMN
bepuynnu, B oOmbITe, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM U3 KOHEYHOMU
COBOKYITHOCTH,;

CBOOOJIHO OINEpUpOBaTh MOHATUSIMU: CllydailHasi BEJIMYWHA, pacHpelesieHue
BEpPOATHOCTEH, JuarpaMMa pachpenefieHus, OWHapHas CciydaiiHas BeJIM4YMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

OIIEpUPOBATH IMOHATUSAMM: COBMECTHOE pACIpEIEICHUE [BYX CIIyYalHBIX
BEJINYUH, HMCMOJIb30BaTh TAOIMILy COBMECTHOI'O pacHpeiesieHusl IBYX CIy4yailHbIX
BEIWYUH JUIA BBIICIEHUS pPACHpENEeICHUs KaXKIOW BEIMYMHBI, OIPEIEICHHUS
HE3aBUCUMOCTH  CIIyYallHBIX  BEJIMYMH;CBOOOJHO  ONEpUPOBATH  IOHATHUEM
MaTEMaTUYECKOr0 OXUAAHUS CIIy4allHOW BEIWYMHBI (paclpeaesieHus), IPUMEHITh
CBOMCTBA MAaTE€MAaTHUYECKOTO OXUJAHUA [PU PEIICHUU 3a1ad, BBIYUCIIATH
MaTeMaTUYeCKOE OKUAAHHE OMHOMHAIBHOIO M I€OMETPUUYECKOTO paclpe/esIeHuH;
CBOOO/IHO  ONEpUPOBATh MOHATUSAMM: JUCIEPCHUsl, CTAHJAPTHOE OTKJIOHEHUE
CIy4alHOM BEJWYHHBI, MPUMEHITh CBOWCTBA HUCIEPCHUM CIYYaHHOW BEJIUYUHBI
(pactipenenieHns) TpU PELICHWH 3a]a4, BBIYMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 M OMHOMHAILHOTO pacipe/eIeHUH.

K xoniy 11 kiaccaoOyyaronuics HayquTCs:

BBIUUCIISITH BBHIOOPOUHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHHWBATH
XApAaKTEPUCTUKU  TE€HEPaJbHOM  COBOKYINHOCTH  JAaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBAaTh BEPOATHOCTH COOBITUH M MPOBEPSATH IMPOCTEHIINE
CTATUCTUYECKHUE TUIIOTESBI, MOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUIMU;

IIPUBOJUTH MIPUMEPHI 3a]1a4, IPUBOAALINX K ITOKA3aTEIbHOMY PACIPENEIICHHUIO,
3a/1a4, NPUBOISAUIMX K HOPMaJIBbHOMY pacnpezeneHuio. OnepupoBaTh HNOHITHIMMU:
(GYHKIMS TUIOTHOCTH BEPOSITHOCTH TOKa3aTENbHOTO pacrpeaeneHus, (QyHKIus
IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO pacnpeneseHus, (yHKUUs IUIOTHOCTH H



CBOICTBA HOPMAJIBHOTO paCIpEACNICHUS;ONPEAENATh KO3(PPUUUEHT JUHEHHON
KOppEMsilnU, BBIOOPOUHBIN KO3 PUIHUEHT KOPPEISALIHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB (undposbie)
Konrpoasnsbie | IIpakTnuyeckue
/| ¥ TeM NpPorpamMmmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Ludporoii kypc
“BeposTHOCTD U
1 DnemeHThITeoOpuUTpadoB 3 cratrerika” 10
KJ1acc
Ludposoii kypc
CrydaliHble OIIBITHI, “BepOATHOCTb H
2 CITyJaitHbIe COOBITHS U 3 cratuctura’ 10
BEPOSTHOCTH COOBITHIA KJ1ace
Onepanuu Haj
MHOXECTBAMH 1 ITudpoBoit Kype
coObITusMH. Cl0XKEHHE U “BeposITHOCTD 1
3 YMHOJKCHHC S) cratuctuka” 10
BEPOSITHOCTEHN. Y CIIOBHAS KJ1acc
BEPOSITHOCTb.
HezaBucumbiecoObITHS
udposoii kypc
“BeposiTHOCTD U
4 DNIeMEeHTBIKOMOWHATOPUKHU 4 1 cratrcrika’ 10
KJ1acc
Cepun nociea0BaTeIbHbIX Ludposoit kype
ucnelTanuii. Mcnpranus BeposHoCTs 1
2
5 bepnymnu. CriydaiiHbIN 5 cratuctyka” 10
. KJ1acc
BBIOOP M3 KOHEYHOU
COBOKYITHOCTH
Hudposoii kypc
Cry4aiiHbIeBETMYUHBI U BepoarHoCTs U
6 14 1 cratuctuka” 10
pacrnpeneneHus
KJ1acc
OBUIEE KOJIMYECTBO 34 5 0

YACOB II10 ITPOTPAMME




11 KJIACC

KouunyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (mn¢poBbIe)
pa3ie/ioB M TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIEC
nporpamMmbl padoTsbI padoThI
pecypcsl
Ludposoii kypc
“BeposTHOCTD U
1 3aKOHOOIBIINXYNCETT 5 cratucruka” 11
KJ1acc
udposoii kypc
(13
DJIeMEeHTBIMATEMATHYEC BepostHocTs 1
2 o 6 cratuctuka” 11
KOMCTaTUCTUKHU
KJ1ace
HenpepsiBHbIE
CIIyd4aiiHbIE BEJIUYUHEI Ludposoii kype
(13
3 (pacrpeneneHus), A BepositTHOCTB 1
2
MOKA3aTeNbHOE U cTaTHCTHKA” 11
KJ1ace
HOpPMaJIbHOE
pacrnpeneneHus
udposoii kypc
(13
Pacnpeneneunellyaccon BeposTHOCTb 1
4 a 2 cratuctuka” 11
KJ1acc
Hudposoii kype
“BepoaTtHocTh U
5 Csi3bMeEXAyCITydallHBIM 6 craTiernka” 11
VBEJIMYNHAMHU Kiace
Hudposoii kypc
O60061menue u “BepOsITHOCTD 1
6 o 11 1 cratuctuka” 11
cucTeMaTu3alus3HaHUI
KJ1acc
OBUIEE KOJIMYECTBO 34 1 0
YACOB I10 I[TPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaAMMBbI CpelHero o01ero 00pasoBaHus
pe3yJibTara
6 TeopusBepoATHOCTEH U CTATUCTHKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U JUarpaMMbl
6.2 OnepupoBaTh MOHATUSAMU: CpelHee apudmernyeckoe, MeauaHa, Haubosbliee,
HauMEHbIIIee 3HaueHUe, pa3Max MacCHUBa YUCIIOBBIX TaHHBIX
OnepupoBaTh MOHATHSAMH: CIy4allHBIA AKCHEPUMEHT (ONBIT) M CIydaiHOe
coObITHE, IIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM MCXOJ) CIy4ailHOTO OIBITA;
6.3 HaxXOJUTh BEPOSATHOCTH B ONBITaX C PABHOBO3MOXXHBIMHM CIy4allHBIMH
COOBITHSIMM, HAXOJWTh W CPABHUBATh BEPOSITHOCTH COOBITUN B HM3yYEHHBIX
CIIy4alHBIX SKCIEPUMEHTAX
Haxomute u dhopmynupoBath COOBITHS: TEepeceYeHrEe W 00bEeIUHEHNUE TAHHBIX
6.4 COOBITHH, COOBITHE, MPOTUBOIOJIONKHOE JAHHOMY COOBITHIO; IIOJB30BAThCS
' auarpamMmamMu Jisiepa U GOPMYIION CIIOKEHHUSI BEPOSTHOCTEH TMPH PEIICHUH
3aau
OnepupoBaTh NOHSTUSAMH: YCIOBHAsE BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJHUTh BEPOSTHOCTU C TIOMOIIBIO MpaBUja YMHOXEHUS, C MMOMOIIBIO JepeBa
CIIy4aiHOTO OTIbITa
6.6 [IpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PELLICHU U 33124
OnepupoBaTh MOHATHSAMH: HCIBITAHHE, HE3aBUCHUMbIE WCIBITAHUSA, Cepus
6.7 UCOBITAHUN, yCIEeX M HeyJaya; HaXOJUTh BEPOSITHOCTH COOBITHH B cepuu
' HE3aBHCHUMBIX UCIIBITAHUN JIO TIEPBOTO YCIeXa, HaXOAUTh BEPOSITHOCTU COOBITUI
B CEpUU UCTIbITaHU bepHynu
6.8 OnepupoBatb MOHSITUSMU: ciyyaitHas BEITUYMHA, pacnpezeneHue
' BEPOSTHOCTEH, TarpaMmma pacupeesieHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o0mero 00pa3oBaHus
pe3yJbTara
5 TeopusBepoATHOCTEN U CTATUCTUKA
51 CpaBHMBaATh BEPOSITHOCTU 3HAYEHUM CIIy4allHOW BEIMYMHBIIO PACHPEAEICHUIO

HJIM C MIOMOIIBIO AUarpamMm




OHGpI/IpOBaTB MOHATHEM MATCMATUYCCKOI'0 OXHIAHUA, NPUBOIAUTL INMPHUMCEPLI

5.2 TOTO, KaK IIPUMEHSIETCS MAaTeMaTH4EeCKOE OKUJAHWE CIy4alHOW BEIUYMHBI,
HAXOJIUTh MaTeMaTHYECKOE OXKHUIaHHUE M0 JAHHOMY PaclpeielICHUI0

5.3 Nmets npencraBiieHre 0 3aKOHE OOJIBIINX YKCET

5.4 HNmets npencraBieHne 0 HOpMaIbHOM PaclpeesICHAN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

TeopusiBEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre MaHHBIX ¢ MOMOIIBI0 TAaOIUIl W auarpamm. CpeaHee apupMETHUECKOE,
MeIuaHa, HauOoJblllee U HAWMEHbBIIIEEC 3HAYCHHsS, pa3Max, JUCIEPCHS U CTaHIApTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble 3KCIIEpUMEHTHI (OMBITHI) U ClIydallHble COOBITHS. DJIEMEHTapHbIE COOBITUS
(ucxonwr). BeposiTHOCTH clydyalHOTO COOBITHSA. bBIW30CTh YaCTOTHIM BEPOSATHOCTH
coObiTuil. CiydaifHble OIBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposTHOCTHCOOBITHI B ONIBITAXCPABHOBO3MOXHBIMUAIEMEHTAPHBIMUACOOBITHSIMU

6.3

Omneparuu HaJ COOBITHUSAMU: TIEpeceueHre, 00beIUHEHNE, MPOTHBOMOIOKHBIE COOBITHS.
Juarpammeiditnepa. @opMyI1acioKeHUABEPOSITHOCTEN

6.4

VYcnoBHas BEPOSITHOCTb. Y MHOKEHHE BEPOSITHOCTEN. JlepeBO CIlydallHOTO SKCIIEPUMEHTA.
®dopmynanosHoiBeposITHOCTH. HezaBucuMpIecoObITHS

6.5

KomOunatopHoe mpasmiio ymHokeHus. [lepecranoBku u ¢aktopuan. Yuciao coueraHuil.
Tpeyronbuuk [lackansa. @opmyna 6unoma HproToHa

6.6

bunapHBIi CTy4aitHBIN OTIBIT (MCIIBITAHKE), YCIIEX M Heyaada. He3aBUCHUMBbIE MCTIBITAHUS.
Cepus HE3aBUCHUMBIX WCTIBITAHUI iy} MepBOro ycrnexa.
CepusiHe3aBUCUMBIXUCIIBITAaHU bepHYyIH

6.7

Cnyvailinass BennuunHa. PacnpeneneHuwe BeposTHOcTed. Jluarpamma pacnpenesieHus.
[Ipumepsbipacmpeenenuii, B TOMUHCIETeOMETPUIECKOESHOMHOMUATBHOE

11 KIJACC

Kox

IIpoBepsieMbIii 3JIEMEHT COAEPKAHUS

TeOpHﬂBepOHTHOCTeﬁ KU CTaTUCTHKA

5.1

YucnoBble XapakTEpUCTUKHU CIIydallHBIX BEJIMYMH: MAaTeMaTH4YeCKOe OXHJaHHe,
JMCIIepcuss U CTaHJapTHOE OTKJIOHeHWe. Ilpumepsl npuMeHeHHs MaTeMaTH4ecKOro
OXKUJaHUS, B TOM YHCJIE B 3aJayaXx M3 MOBCEAHEBHON XM3HM. MaTemaTudeckoe
OXuJlaHue OMHApHOM ciydyailHOM BeaMuuHBI. MareMaTHuecKkoe O0XHIaHUE CYMMBI
CIIydallHbIX BEJMYMH. MaTeMaTHYeCKOCOXKHUAaHUE U TUCIEPCUATEOMETPUYECKOTO U
OMHOMMAIBHOTOPACTIPECTICHUN

5.2

3akoH OONBIIMX YHCEl W €ro pojib B Hayke, TMpUpPOJEe U  OOIIecTBe.
Bri6opounsliiMeToauccae10BaHui

5.3

HpI/IMepLI HCIIPCPBIBHBIX CHy‘Iaf/'IHBIX BenuuuH. IloHATHE O IIOTHOCTH pacnpeaciiCHu.




3anauu, IIPUBOIALIHE
HOPMaJIbHOMPACTIPE/ICTICHUU

K

HOPMaJIbHOMYPACIIPEIEIICHUIO.

Ilongarue

(0]




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUSI

Kox
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPaMMBbI CPeHEro 061ero 00pa3oBaHus

Brnagenune meronamMu J0Ka3aTenbCTB, AITOPUTMAMH PEHICHUS 33]a4; YMEHUE
(hopMyIMpOBaTh M OMEPUPOBATH IOHITHIMHE: ONPEJICIICHHE, aKCHOMa, TeopeMa,
CIIE/ICTBHE, CBOWCTBO,  TPWM3HAK,  JIOKA3aTeJIbCTBO,  PABHOCUJILHBIC
(GOpMyTUpPOBKHM; TPUMEHATh UX; YMEHUE (QOpMYyIHpOBaTH OOpaTHOE W
IIPOTUBOIIOJIOXKHOE YTBEP)KICHUE, MPUBOAUTL IIPUMEPHI U KOHTPIPUMEPHI,
HUCITIOJIB30BAaTh METO/ MaTeMaTHYECKOU WHAYKOUHW; MTPOBOJUTE J0Ka3aTCIbHBIC
pacCyKaACHUA Npyu pPEIICHUN 3aja4dy, OLCHUBATH JIOTUYCCKYHO IIPAaBUIBHOCTH
paCCY)K)IeHI/II\/’I; YMCHHE ONCPpHUPOBATH MOHATUAMHN: MHOXECTBO, ITOJMHOXKECTBO,
oncpanrun Hazg MHOXECTBaAMU, YMECHUE HCITIOJIL30BAThH TCOPETUKO -
MHO>KECTBEHHBII amnmnapar i OMucCaHus pealbHBbIX MPOLECCOB U SIBJIEHUU U
MU PEIICHUH 3a7ad, B TOM YHCJIE U3 IPYrUX yYeOHBIX MPEJIMETOB; YMECHHUE
ONEpPUPOBaTh TOHATUSAMH: Tpad, CBA3HBIA Tpad, aepeBo, MKI, Tpad Ha
TUTOCKOCTH; YMEHHE 3a[aBaTh W ONKCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMU;

WCIO0JIb30BaTh Ipadbl IPU pELICHUN 3a/1a4

VYmenune ONCpHUPOBATH IIOHATUAMU: HATYPAJIBbHOC YHUCIIO, HEI0C YUCII0, CTCIICHD
C OCJIbIM  IIOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C
palluOHAJIbHBIM IIOKAa3aTCJI€EM, CTCIICHb C HeﬁCTBHTCHBHBIM IIoKa3arTejieM,
norapmbM qyucia, CHHYC, KOCHHYC M TaHI'€CHC IIPOU3BOJIBHOI'0 YHMCJIa, OCTATOK
o MOAYJIK0, pallMOHAJIBHOC YHCIIO, HUPpPALUOHAIBHOC YHUCIIO, MHOXCECTBA
HaTypaJlbHbIX, MLCJIbIX, PallUOHAJIbHBIX, ,Z[eﬁCTBHTGHLHLIX quceil; YMCHHC
HCIIOJIb30BAaTb IIPU3HAKHW ACIIMMOCTH, HauMEHbBIITHI 06].].[1/1171 ACIIUTCIIb U
HanMCHBIICC o6mee KpaTHOC, aJI'OPHUTM EBxnnpaa IIpu pCIICHUN 3a1ay;
3HAKOMCTBO C Pa3JIMYHBIMU TMO3UIUOHHBIMU CHCTEMAMU CUUCIICHUS; YMCHUC
BBHIIIOJIHATh BBIYMCICHHE 3HAYCHHH U npeo6pasoBaHI/m BBIpa)KeHI/Iﬁ CO
CTCIICHAMHU U JIOFapH(l)MaMI/I, npeo6pasoBaHI/m ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIﬁ; YMCHHUC OIICPUPOBATH IOHATHAMM oCIaCca10BaTCIIbHOCTD,

apI/I(l)MeTI/ILIeCKaH nporpeccus, TICOMETPUUCCKAA IPOTrpeCCusl, OCCKOHEYHO




yOBIBaroIIast reoMeTpu4ecKas Iporpeccus; YMEHHE 3aJaBaThb
MOCIIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX (HOpPMYII;
YMEHHME OIEpUPOBATh NOHSTUSIMU: KOMIUIEKCHOE YMCJIO, COIpPSHKEHHBIE
KOMIUIEKCHBIE YHMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4wucia, (opma
3allMCU  KOMIUJIEKCHBIX 4YHceNl (TeoMeTpuyecKasi, TPUTOHOMETpUYECKass U
anreOpandeckas); yMETb MPOU3BOAWTH apUPMETHYECKHe JCHCTBUS C
KOMILJIEKCHBIMU YKCIaMH; TPUBOIUTH IPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX
4ycell; ONEpUpOBaTh MOHATHAMHM: Marpuua 2x2 u 3x3, omnpenenuresb

MaTpHIIbl, FCOMETPUUECKUI CMBICIT OTIPEAETUTENS

YMeHne onepupoBarh IOHATHAMM: PalMOHAIbHBIE, HPPALUOHAIBHEIE,
MOKa3aTejabHble, CTENEHHBbIC, JIOTAPUPMUYECKHE, TPUTOHOMETPUUYECKUE
YPAaBHEHUs W HEPABEHCTBA, UX CHUCTEMBI; YMEHHE OIIEPUPOBATH IOHATHUSMM:
TOKJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMA YPABHEHU U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHU, HEPABEHCTB U
CUCTEM; YMEHHWE pellaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX MPUEMOB; peEIIaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; NPUMEHITh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JUISl PEIICHUS
MaTeMaTUYECKUX 3aJad M 3aJad U3 pas3iIMuHbIX 0o01acTeil HayKu U peanbHOM

KHN3HHU

YMmenue omnepupoBarh  MOHATHUSMHU:  (QyHKUuUsA, 4E€THOCTH  (QyHKIUWH,
MEePUOJUYHOCTh  (DYHKIUHU, OTrPaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTh
GyHKIMHM, SKCTpeMyM (QYHKLUWM, HauOoJblliee W HauMEHbIIee 3HAYCHUS
GyHKIIMM Ha TPOMEXKYTKE, HempepblBHAs (GYHKIMS, aCUMITOTHI Trpaduka
¢GbyHKIMM, TepBas M BTOpas NPOU3BOAHAs (YHKIMH, T€OMETPUYECKUNA HU
(bu3nuecKuil CMBICI MPOU3BOIHOM, MepBooOpa3Has, ONpeaAeaEHHbIH HHTErpa,
YMEHHE HaxOOUTh AacCHUMNOTOTHl rpaduka QGYHKIUH, YMEHHE BBIYUCISTDH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEIEHUS, YaCTHOTO M KOMIIO3UIMHU (YHKIUH,
HaxXOJUTh ypaBHEHHE KacaTelbHON K Tpaduky (QYHKUUU;YMEHHE HAXOIHUTh
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUH; YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO
JUIA vcclenoBanus (PYHKUIUN, HAXOAUTh HAaHOOJIbIITNE M HAUMEHbIIINE 3HAYCHUS
GyHKIME; CTpOUTh TpadUKd MHOTOWIEHOB C HCIIOJIB30BAaHHEM ammapara
MaTeMaTHYECKOTr0 aHaliu3a; MNPUMEHATh MPOU3BOAHYIO [JIsl HAXOXKJEHUS
HAWIYYIlIero pelIeHuss B MNPHUKIATHBIX, B TOM YHCIE COIHMATBHO-
SKOHOMHYECKUX U (PU3MUECKUX 3a/ladaxX; HAXOJUTh IUIOMAIN U 00bEMBI QUTyp

C IIOMOIIBIO HHTCrpaja, MMPpUBOANUTH MMPUMCPLL MaT€MaTu4dYCCKOro




MO/IETTMPOBAHUS C TOMOILBIO AU(depeHIInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHSAMH: Trpaduk (yHKUMH, oOpaTHas (QyHKUIHA,
KoMno3unus QyHKOUH, JuHeWHas (yHKuMs, KBagpaTuyHas (QyHKOHA,
pauuoHanbHas ~ (YHKUUS, CTernmeHHas  (yHKOMSA, TPUTOHOMETPHUYECKHE
¢byHkuuu, oOpaTHBIE TpPUTOHOMETpUYEeCKHe (YHKIHMH, TOKa3aTreiabHas W
norapudmuueckas pyHKIMH; yMEHUE CTPOUTH T'PapUKH U3Y4IEHHBIX (DYHKIIHA,
BBITIOJTHATE Tpeo0pazoBaHusl rpadukoB (QYHKIHA, UCTIOIB30BATh TpapuKu yIs
W3yYeHHs TPOLECCOB W 3aBUCHMOCTEH, MPH pPEIIeHHH 3aJad U3 APYrux
y4eOHBIX TPEIMETOB W 33/a4 W3 PEATbHOW XHU3HH; BBIpaxarb (opmyrnamu
3aBHCUMOCTH MEXIYy BEIMYMHAMHU; WCIOIB30BaTh CBOMCTBAa H rpaduku
GbyHKUIMNA UIS pelIeHus ypaBHEHWU, HEPABEHCTB M 3a7ad C IapaMeTpamu;
n300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA PEIIEHUN ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3314l Pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JOJIM ¥ 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBapoOB U YCJIYr, HAaJOTH,
3ajaud M3 O0OJacTH yIpaBi€HHUs] JUYHBIMH U CEMEWHBIMH (HHAHCAMU);
COCTaBIISATh BBIPAXXEHUSI, YpAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO
3a/1auM, UCCIIEJIOBATh MOJYYEHHOE PELICHHE U OIEHMBATh IMPaBA0ONOI00HOCTD
pe3ylbTaTOB; YMEHHE MOJEIUPOBAaTh pPEAJbHbIE CUTyallMd Ha  S3BIKE
MAaTE€MAaTHKHU; COCTABJIATh BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI
[0 YCIOBHIO 3aJa4M, MCCIIEOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM

anmnapara ajnredppl, UHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3ylbTaT

YMeHue omnepupoBaTh TMOHATUAMU: CpefHee apudMeThyeckoe, MeauaHa,
HaumOoJblllee M HaWMEHbIIee 3HAYeHMs, pa3Max, IUCIepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMeHHE W3BJIEKaTh, HHTEPIPETUPOBATH
uH(poOpMalIUI0, TPEJICTABICHHYI0 B Ta0nMIaX, Ha JAMarpaMmax, rpadukax,
OTpaXaloIIyl0 CBOMCTBA pealbHBIX IPOLIECCOB M SIBICHUN; MPEICTABIAThH
MH(OPMALIHUIO ¢ TIOMOIIBIO TaOJIUIl U TUarpaMM; HUCCIEA0BATh CTATUCTUYECKUE
JAHHBIE, B TOM YHCJIE C MIPUMEHEHHUEM TIpaUyecKuX METOJIOB U JIEKTPOHHBIX
cpencTB; rpaduvecku HCCIeNOBaTh COBMECTHBIE HAONIONEHUS C TOMOIIBIO

AuarpaMm pacCCuBaHUA U JIMHEHHOM perpeccun

YMmenue OIICpHUPOBATh MOHATUAMU: Cﬂy‘laﬁHBIﬁ OIIBIT H CHy‘I&ﬁHOC C06BITI/IC,
BEPOATHOCTDH CHy‘i&ﬁHOFO C06BITI/I}I; YMCEHHUE BBbIYUCIIAATH BCPOATHOCTH C
HCIIOJIb30BAHHUEM Fpa(l)I/I"IeCKI/IX MCTOHNOB; IMPUMCHSATDH (I)OpMyJ'H)I CJIOXCHHA U

YMHOXXEHUSI BEPOSATHOCTEH, (OpMyilTy TMOJHOW BEpPOSTHOCTH, (HOpPMYILY




bepuymnu, xomOuHatopHble (akTel M (OPMYIIBI; OLIEHUBATH BEPOSITHOCTU
peanbHBIX COOBITHIA; YMEHUE ONEPHPOBATH MOHATUAMHU: ClydaiiHas BeTUYMHA,
pacrnpeiesieHue BEpOSITHOCTEH, MaTeMaTU4YeCKOE OXUAAHUE, IUCIEepCUs U
CTaHJAPTHOE OTKJIOHEHHE CIYy4ailHOW BEJWYHMHBI, (YHKIUHU paclpenesieHus] U
IUIOTHOCTH PaBHOMEPHOIO, NOKA3aTEIbHOTO U HOPMAJIBHOIO PACIpPECIICHHIH;
YMEHHUE HCIOJIb30BaTh CBOWCTBA M3YyYEHHBIX pPAaCHpPENCICHUN I PELICHHS
3a/a4; 3HAKOMCTBO C TMIOHATUSAMH: 3aKOH OOJIBIIMX 4YMCET, METO/bI
BBIOOPOYHBIX HCCIENOBAHHNA; YMEHHE TMPHUBOJUTH TPHUMEPHI IPOSBICHUS
3aKOHA OOJIBILIMX YHCENT B NMPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX; YMEHHE
OTIepUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUN, YUCIIO
nepecTaHoBoK; 0MHOM HbIOTOHA; yMeHHE NMPUMEHSATh KOMOMHATOPHBIE (aKThI
U pacCyXICHMs U1 pELIeHUs 3a/ad; OICHUBATh BEPOATHOCTH pEaJbHBIX
COOBITHI; COCTaBJISITb BEPOSITHOCTHYIO MOJEIb U  HHTEPIPETHPOBATH

MTOJTY4EHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATUSAMHU: TOUYKA, MPsAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYMHA YIJIa, INIOCKAWA YTOJl, IBYTPaHHBINA YTrOJl, TPEXTPAHHBIN
YIOJI, CKPEIIMBAIOLIUEC MpsMble, NApPAIEIbHOCTh W NEPIEHINUKYISPHOCTb
OPSIMBIX M INIOCKOCTEH, YroJl MEXKIAY HPSAMBIMHM, YroJl MEXAYy HIpSIMOH U
IJIOCKOCTBIO, YTOJI MEXKy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
pacCTOAHHE MEKIY MNPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHE
UCIOJb30BaTh MpPH pPEIIeHMH 337ad H3ydeHHble (AaKTbl U TeopeMbl
IUTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHUPA;
CTPOUTb MAaTEMaTHYECKHE MOJENIN C IOMOIIBI I'€OMETPUUYECKUX IOHATHHA U

BCJIIMYMH, p€IIaTh CBA3aHHBIC C HUMHU IIPAKTHYCCKUEC 3aJa4n

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAs (GUrypsl, 00BEM GUrypsl,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKa, KYO,
napajuiefienunesa, npusMa, nupamuaa, ¢Gurypa u IMOBEPXHOCTb BpallleHUS,
UWIMHAP, KOHYyC, map, cdepa, muomans cdepbl, MIOMAAsL HOBEPXHOCTH
MUpaMHIbl, MPU3MBI, KOHYyCa, IWIMHApA, OOBEM Kyba, MPSIMOYroJILHOTO
napajuiefienunea1a, mupaMubl, MPU3MBbL, IIIMHIpPA, KOHYyca, I1apa, pa3BEPTKa
MOBEPXHOCTHU, CEUEHUsS KOHyca U IWIMHIApA, NapajUiedbHble OCH WIH
OCHOBaHHWIO, CEYEHHE Iapa, IUIOCKOCTh, Kacaromasics chepsl, LHUIUHIPA,
KOHYCa;yMEHUe CTPOUTH ceyeHue MHOTOI'PAHHHKA, n300paxarth
MHOTOTPaHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIIEHHS, UX CEYCHHUSI, B TOM YHCIE

C TIOMOIIOBIO  JJICKTPOHHBIX  CPCACTB, YMCHUC MMPUMCHSATH CBOIiCTBa




TeOMETPUYECKUX (PUTyp, CaMOCTOSTEIBHO (HOPMYIHPOBATH OMPEACICHUS
u3ydaeMmbIX (HUryp, BBIIBUraThb THUIOTE3bl O CBOMCTBaX W IpPH3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTH WJIHM OINPOBEpPrath HX; YMEHHE
MPOBOJIUTH KJIACCHPUKAINIO (DUTYp MO pa3IMYHBIM IPU3HAKAM, BBITIOJIHSITH

HCO6XOI[I/IMI)IG JOIOJIHUTCIIbHBIC TIOCTPOCHUA

11

YMeHue onepupoBarh MOHATUAMU: JBMKEHHE B IPOCTPAHCTBE, MapaliesIbHbIN
MIEPEeHOC, CHUMMETpHUsl Ha IUIOCKOCTH U B  IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue Moa00us, 1MoJOOHBIE PUTYPHI; YMEHHUE PACIIO3HABATH PaBHBIC
U 1nojoOHble (GUIypbl, B TOM YHCJIE€ B MNPUPOJE, HCKYCCTBE, APXUTEKTYpPE;
HCII0JIb30BAaTh T'€OMETPUUYECKHUE OTHOIICHUS IPH PEIICHWU 3aJad; HaXOIUTh
reOMETPUYECKUE BEJIUYMHBI (UIMHA, YTrOJ, IJIOLaab, 00bEM) MpU pELICHUU
3aJa4 M3 JIpYyruX Yy4yeOHBIX MPEAMETOB M U3 pEAIbHON JKU3HU;YMEHHE
BBIYMCIATh TEOMETPUYECKHE BEIUYMHBI (AJIMHA, YroJ, IUIOIAab, OOBEM,
IUIOLIa/Ib TOBEPXHOCTH), WCIOJIB3YSl M3Y4YEeHHbIE (OPMYIbl U METOIbl, B TOM
yycie: IUIOMIAJb MOBEPXHOCTH MHPAMHIbL, TMPU3MBL, KOHYyca, LWIMHJIPA,
momanas ceprl; 00bEM KyOa, MPSMOYTOJLHOTO MapasuIeIenuIie/1a, MUPaMHUIb,
NpU3MBI, IWIMHAPA, KOHYcCa, Iapa; YMEHHE HaxXOIUTh OTHOIIEHHE OO0BEMOB

MOA0OHBIX HUTYP

12

YMeHue omnepupoBaTh MNOHATHSIMH: MPSMOYTOJbHAs CHUCTEMa KOOPAMHAT,
BEKTOp, KOOpIWMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMmMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA Ha YHUCIIO, Pa3joKEeHUE BEKTOpa Mo 0a3ucy, CKaJspHOe
MPOU3BEACHNUE, BEKTOPHOE IMPOU3BEACHUE, YroJl MEXIy BEKTOpaMH; yMEHHE
WCIOJIb30BaTh  BEKTOPHBIH M KOOPAMHATHBIA  METON s PELIeHHs

TCOMETPHUUCCKUX 3ada4 U 3aJa4 APpYTIrux y‘l€6HBIX IpeaAMETOB

13

YMeHune BBIOMpATh MOAXOMSIIMA METOJ] JUIS PEIICHHs 3a/ladyd; TMOHUMaHHUE
3HAYUMOCTH MAT€MaTUKH B W3YYCHHU TMPUPOJIHBIX U  OOIIECTBEHHBIX
MPOLIECCOB W SIBJICHHWM; YMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHE INPUBOAMUTH MPUMEPbl MaTEeMaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMAaTHUYE€CKOM HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uynciaa.  OOBIKHOBEHHBIE U JCCATHYHBIC JApOOM, TIPOLICHTHI,
' OEeCKOHEUYHbBIE MTEPHONUECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOW crTeneHd. JledicTBus ¢ apuMeTHuecKuMu
' KOPHSIMHU HaTypalbHOW CTENEHU
14 Crenenp ¢ uenbiM mokazareieMm. CreneHb ¢ palUOHATBHBIM — IOKa3aTelIeM.
. CaoiicTBacTeneHu
15 CuHyCc, KOCHMHYC W TaHI€HC 4YHCIIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JleiicTBuTenbHble ynciaa. ApupMeTHUecKue onepanuy ¢ JeMCTBUTEIbHBIMU YUCIAMU.
1.7 [TpuOam>kEHHBICBBIUNCIICHHUS, MIPaBUJIAOKPYTJICHUS, OPUKUIKA u
OIICHKape3yJIbTaTaBbIUUCICHHM
1.8 [IpeoOpa3oBaHUEBLIPAXKEH I
19 KomMmiuiekcHbieuncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPAaBHEHHUS
2.2 HppauroHaisHbIeypaBHEHUS
2.3 TpuUroHOMeTpUUECKUEYPABHEHUS
2.4 [TokazarenbHbIe U JTOrapuMUIECKHEYPaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaisHbEIEHEPaBEHCTBA
2.7 [TokazarenbHbie U JOrapupMUIECKHEHEPABEHCTBA
2.8 TpuronomeTpuueCcKuEeHEPABEHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpULbl




OyHKIMH U TpapUKH

Oynkius, crnocodsl 3amanus QyHknuu. ['paduk Qysxkuoum. B3ammuo oOpaTHBIE

31 ¢bynkuuu. Yérneie u Heu€tHeie GyHkuuu. IlepuoanueckueyHkium
OOnacte ompeneneHuss M MHOXECTBO 3HaueHWid ¢yHkuumu. Hymu ¢ysakoum.
39 [IpoMexxyTkH ~ 3HAKOTIOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHWH.
' Maxkcumymbl 1 MUHUMYMBI QyHKIIH. Hanbospiee 1 HanMeHblee 3Ha9eHne (GyHKIIUU
Ha TIPOMEXKYTKE
33 Crenennasi GyHKIUSI C HATypaJbHBIM U IIETBIM TOKazateneM. E€ cBolicTBa u rpaduk.
. CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenpHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pa3peiBa. AcuMOTOTH rpadukoB GpyHkuMi. CBoNCTBA QPYHKIUH, HENTPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI3aaHUIOCIEI0BATELHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas mporpeccuu. Gopmyia CI0KHBIX TPOIIEHTOB
4 Havanamatemarnueckoroananmsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (DYHKITHI
4. [IpuMeHeHre TIPOU3BOAHOW K UCCIIENOBaHMIO (DYHKIMH HAa MOHOTOHHOCTh H
' sKcTpeMyMbl. HaxoxieHHneHan0o0JIbIIero 1 HauMeHbIero3HaueHUAQyHKIIMNHAOTPE3KE
4.3 IepBooGpasuas. Murerpan
S MHoKecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenpbHAsSCTATUCTHKA
6.2 BepostHOCTB
6.3 Kom6unaropuka
7 Teomerpus
7.1 DUrypsIHAILTIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHBPAIICHHSI
7.5 KoopauHate! 1 BEKTOPBI
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