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MMOACHUTEJIBHASA 3ATINCKA

B coBpemMeHHOM MH(PPOBOM MHpPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJBIITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIOKCHHUM, TaK
U UX pOJIM B 00pa3oBaHWU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraeTr uucio
npodeccuil, mpu OBIAJACHUH KOTOPBIMH TpeOyeTcsl Xxopolas 6a3oBasi MOArOTOBKA
B 005acTH BEpPOSTHOCTU W CTAaTUCTUKM, Takas TOJrOTOBKA BaKHA s
POJODKEHUS 00pa30BaHUs M [ YCIICITHON TPOdECCUOHATBHON Kaphephl.

Kaxp1ii 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHSI HA OCHOBE UMEIOIIUXCS Y
HETO JIAaHHBIX. A J11 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX HEIOCTATKa
WM M30bITKa MHQPOPMAITUU HEOOXOUMO B TOM YHCJIE XOPOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

MMeHHO mTO3TOMYy OCTpO BCTaja HEOOXOAMMOCTh C(HOPMUPOBATH Y
oOyuatonuxcs GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOUYAIOIIYIO B ce0sl B Ka4eCTBE
HEOTHEMJIEMOH  COCTABJIIOIICH  YMEHHE  BOCIPHHUMATh U KPUTHUYCCKHU
aHATM3UPOBATh WH(OPMAITUIO, IPEACTABICHHYIO B PAa3IMYHBIX (opMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEAJbHBIX MPOIECCOB W 3aBUCHUMOCTEH,
MPOU3BOIUTH MPOCTEUIITNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHUHIIUIIAMHU cOOpa, aHaIu3a u
MPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBAa M TOCYJapcTBa
npuoOIaeT o0ydJalImmxcs K OOIIECTBEHHBIM HHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPHUKHM pa3BUBAaeT HABBIKM OpraHW3aIy mnepebopa u mojacyéra 4mcia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co31aéT MaTeMaTHIeCKUil (yHAAMEHT 111 (HOPMHUPOBAHUS KOMIIETCHITUHN B
obnacT WHPOPMATUKH U MUPPOBBIX TeXHOJOTHH. [Ipyn M3ydeHHH CTATUCTHUKUA U
BEPOATHOCTH OOOTAIAlOTCSl MPEACTABICHUS OOYyYarolmMXCi O COBPEMEHHOU
KapTUHE MHpa M METOJIaX €ro MCCienoBaHus, (pOpMUPYETCs] MOHUMAaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIMAIBHO 3HAYMMON MH()OPMAIIUY U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B COOTBETCTBUU C MaHHBIMU TEINSIMH B CTPYKTYpPE MPOTPAMMBI Yy4eOHOTO
Kypca «BeposSTHOCTh U CTAaTUCTHKa» OCHOBHOTO OOIET0 0Opa3oBaHUS BBIICICHBI
CIIEIYIOIINEe Co/ep)KaTeIbHO-MeTon4Yeckue uHuu: «lIpencraBieHrne maHHBIX U
ONMCaTeNbHAs CTaTHCTUKA», «BeposSTHOCTHY, «DIeMEeHTh KOMOMHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Coneprxanve uann «lIpeacTaBieHne MTaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIy’)KHUT OCHOBOH i (hOpMHUPOBAHMS HABBIKOB pPabOTHl ¢ HH(pOpMAIUeil: oT
YTeHUs] W WHTepIpeTanuu WHGOpMAINK, TPEACTaBICHHOW B Ta0nuIax, Ha
auarpamMmax W rpadukax, g0 cOopa, TpEICTaBiICHHWs W aHAIW3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTHYECKHX XapaKTePUCTUK CPEIHUX M PaCCCHBAHUA.
Pabotast ¢ maHHBIMHU, OOydYaroIHMecs yd4aTcs CUHUTBIBATh W WHTEPIPETUPOBATH



JIaHHbIC, BBIABUTATh, apTyYMEHTHUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpaMH, BBI3BIBAIOIIMMH W3MEHUMBOCTH, W OIICHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYUHBI U MPOLIECCHI.

NHTYyUTHBHOE MPEICTABICHUE O CIy4allHOH M3MEHUYHMBOCTH, HCCIIECIOBAHHE
3aKOHOMEPHOCTEM W TEHAEHIMA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
M3YUCHHS TEOPUU BEpOSTHOCTEH. bosbllioe 3HAUYeHWE HMEIOT MPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHaTHe BEpPOSTHOCTM BBOAMUTCS KakK Mepa MpaBIoONoAoOUsl CIIy4yalHOIo
coObrtus. [lpm wm3ydeHnn yueOHOTO Kypca OOydYaroIuecs 3HAKOMSTCA C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHUS  BEPOSTHOCTEW B CIy4YaillHbIX
AKCTIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEeMEHTapHBIMU HCXO0JIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMU CTaBUTh U peliaTh 00jiee CIO0KHbBIC
3amaun. B ydeOHBI Kypc BXOAST HayalbHBIC NPEJCTABICHUS O CIIy4alHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHO»KECTBAaMU M OCHOBHBIMHU OTIEpALMSMU HaJl MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS ISl PEUIeHUs 3a]ay, a TaKXKe HCIOJIb30BaHUA B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs y4eOHbI Kypc «BeposSTHOCTh W CTaTUCTHKa», B
KOTOpBIM  BXonmatr paszaensl: «lIpencraBiieHne JaHHBIX W ONKCAaTENbHAas
CTaTUCTUKA», «BeposTHOCTBY, «DJeMEHThl KOMOWHATOpUKW», «BBenaeHue B
Teoputo rpadoBy.

Ha u3ydenne yuebHoro kypca «BeposiTHOCTh U cTaTucTuKay orBoautTcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hexemo), B 8 kiacce — 34 yaca (1 yac B
Hegeno), B 9 kiacce — 34 yaca (1 gac B Heento).



COAEPKXAHUE OBYUYEHUASA

7 KIIACC

[IpencraBiieHne NaHHBIX B BUJE TaOMUIl, AUarpamm, rpadukoB. 3anogHeHUE
Ta0JIUI, YTEHHE W TOCTPOCHHUE JuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHue rpadukoB peaabHbIX MpolieccoB. M3pnedenne nudopmannuu us3
JUarpaMM U TaOJINIL, UCTIOH30BAHNE U UHTEPIPETALUS TaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apuMeTHuecKoe, MeJuaHa, pa3Mmax,
HaumOoJblIee M HaMMEHbIEe 3HA4YeHHs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBIN SKCHEPUMEHT (OMBIT) M Cly4ailHOe coObITHE. BeposTHOCTh H
yacToTa. Poib MaJIOBEpOATHBIX U MPAKTUUECKHU IOCTOBEPHBIX COOBITHI B IPUPO/IE
u B oOmecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepuidHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBienue o cszHoctu rpada. Lenu u umkinsl. Iyt B
rpadax. O6xon rpada (vimepoB myTth). [IpencraBieHue o0 OPHEHTHPOBAHHOM
rpade. Pemenue 3amay ¢ moMornibio rpados.

8 KUIACC

[IpencraBnenue JaHHBIX B BUE TAOIUI, TUarpamm, rpaguKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJAMHOXecTBO. Omnepauuu Haj
MHOXECTBaMU: OO0BbEAMHEHHE, TepeceueHue, nonojHeHue. CBoMCTBa orepanui
HaJl MHOXXECTBAMM: IIE€PEMECTUTENIbHOE, COYETATEeNbHOE, pPACHpPEIEIUTENbHOE,
BKiIIOUeHHs. Mcmonb3oBaHMe TpadUUecKoro MpeCTaBICHUS MHOXECTB IS
OMMCAHMS PEATbHBIX MPOLIECCOB U ABJICHUM, IPU PELICHUH 3a/1a4.

N3mepenne paccerBaHMs JaHHBIX. J(Mcrnepcus U CTaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

OnemeHTapHble CcOObITHSI ciiydaiiHoro ombiTa. CiydaiiHble  COOBITHS.
BepositHoct  coObITvil.  ONBITBI ¢ PAaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coOpiTusiMu. CirydaifHbiii BBIOOP. CBSI3b M@Ky MaJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J1€pEBbEB: E€AUHCTBEHHOCTh IYTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBS3b MEXK]y YWCIOM BepIIMH M yuciaoM pedep. Ilpasuiio
yMHOXeHHMs. Pelienne 3ai1ad ¢ noMoupko rpagos.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTus. @PopMyrna  CIOXKEHUS
BEPOSITHOCTEU. YCJIOBHAs BEPOATHOCTh. [IpaBwiio ymHOxeHus. HesaBucumbie
coObrTus. IlpencraBnenue sKkcriepuMeHTa B Buje JepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSITHOCTEH C TOMOILIBIO JiepeBa CIYyYalHOIO HKCIIEPUMEHTA,
JrarpamMm Diepa.



9 KJIACC

[IpencraBienne MaHHBIX B BUAe Tabmui, auarpamm, Tpadukos,
WHTEpIpeTalus JaHHBIX. UTeHHEe U MOCTpOeHUEe Tabull, Auarpamm, rpaduKkoB 1Mo
pEAIbHBIM JJaHHBIM.

[lepectanoBku u pakropuan. CoyeTaHus U YUCIO codyeTaHU. TpeyroibHUK
[Tackand. Pemenue 3a1a4 ¢ HCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckas BeposTHOCTh. CiydailHbI BBIOOp TOYKM U3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

HcnbiTanne. Ycnex u Heygaya. Cepusi UCHOBITAHHM 10 TEPBOTO ycCIexa.
Cepust ucnbitanuii bepHyiu. BepostHocTH COOBITMII B CEpUU  HMCHIBITAHUIN
bepnymm.

CnydaiiHas BeIWYMHA W PaCIpeeseHHEe BEposTHOCTEW. MartemaTuueckoe
OXugaHue U jamcnepcus. IIpuMepsl  MaTeMaTU4YECKOro  OXHUJAHHUS KAk
TEOPETUYECKOTO CPEAHEr0 3HAYCHUs BEIMYUHBI. MaremaTtuueckoe OXUIAHHUE U
JIUCIIEPCUS  CIIyYalHOW BEJIMYMHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUU
bepHymm».

[TonsaTre o 3aKkoHE OONBIIMX YHCEN. M3MepeHue BepOATHOCTEH C ITOMOIIBIO
yacToT. Polib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOTrpamMMbl ydeOHOro Kypca
«BeposATHOCTD M CTATUCTUKA» XapPAKTEPU3YIOTCA:

1) naTpuoTHYeCKoe BOCIIMTAHHUE:

IIPOSIBJICHUEM HHTEpeca K INPOLUIOMY UM  HACTOALIEMY POCCHUCKOU
MAaT€MaTUK{, [EHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCHUMCKHMX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN IpakJlaHWHA U pealli3alii ero
npaB, MPEJICTAaBIEHUEM O MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHUH, IPOLEAYp T'Pa)xJAaHCKOrO O0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX)IACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHHEM JOCTMKCHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPaJIbHO-3TUYECKNUX IPUHLUIIOB B IESTENBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpELICHUM MPAKTUYECKUX 3a/ad
MaTE€MaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMAaTUYECKOIO
o0pa30oBaHus Ha MPOTSHKEHMHM BCEHM JKMU3HU JJIs yCHEIHOM npodeccruoHaIbHOM
JESATEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOEHUEM MHJMBHUIyalIbHOU TPAEKTOPUU 00pa30BAHMS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HSMOLMOHAIBHOMY U  3CTETHMYECKOMY BOCIPUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUIeHUH, pacCyX IACHUIl, YMEHHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOuiecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKHM KakK c@epbl 4YeI0BEYECKOMN
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTUS W 3HAYMMOCTH JUISI PAa3BUTHUS LMBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEICTBOM
IIO3HAHUSA MHpPA, OBJIAJECHUEM NPOCTEUIIMMHU HABBIKAMU MCCIEN0BATEIbCKON
NEATENBHOCTH;

6) ¢usuyeckoe BocnuTanue, GOopMHPOBAHHME KYJILTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOJIyYHus:



TOTOBHOCTBIO TMPHUMEHSITh MATEMATHYECKUE 3HAHWUS B HMHTEpPECax CBOETO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
cOQTaHCUPOBAHHBI PEXUM 3aHATHM M OTHbIXa, peryiasapHas (Qusndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa peQICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TaKOTO e IpaBa Jpyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHMEHTAIIMEN HA TPUMEHEHUE MAaTEMaTUUECKUX 3HAHWM JJIsl PEIICHUs 3a1a4
B 00JIACTM COXPAHHOCTH OKPYXKaIoIIeH Cpelbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLCHKM WX BO3MOXHBIX MOCJECICTBUU IS OKPYKAKOWIEH CpPEIbl, OCO3HAHUEM
1100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U IMyTEeH X pelieHus;

8) ajanranus K U3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUSAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM UUCIIC
YMEHHE YUYUTHCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 OIbITA JPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJIEH, TIOHITHUS, TUIIOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM YHUCJTIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAlIMI0 KakK BBI30B, TPEOYIOUIUMNA KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUs W JeHCTBHUSA, (OPMYJIMPOBATh U OIEHHWBATh PHUCKH U
MOCJIEACTBUSA, (POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE el CTBUS
ba3oBble Jilornuyeckue JaeiicTBUA:

e BBUIBJISATH U XAPAKTEPHU30BaATh CYLIECTBEHHBIC MPU3HAKKM MAaTEMaTHUYECKHUX
O0OBEKTOB, TMOHSTUN, OTHONICHUW MEXKAY NOHSATUAMH, (HOPMYIUPOBAThH
OINPENICJICHUSI  TOHSTHUM, YCTAHABIMBATH  CYLIECTBEHHBIM  MPU3HAK
KiaccuuKali, OCHOBAaHUS Il OOOOIICHUS W CPaBHEHMS, KPUTEPUHU
MPOBOJIMMOT0 aHAJIN3A;

e BOCHpPUHUMATH, (opMynaupoBaTh U  IPeoOpPa3OBBIBATH  CYXKIACHUSA:
yTBEpIUTEIbHbIE W OTpHULIATENIbHBIC, E€IUHUYHBIC, YacTHbIE U OOIIue,
YCJIOBHBIE;

e BBISIBIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npotuBopeunsi B (akTax, JAaHHBIX, HAOIIOJCHUSIX W YTBEPXKICHUSX,
npejaraTb KpUTEPUM JJIs BBISBICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;



JieNaTh BBIBOJABI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

pa3dupath J10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPXKIEHUH (IpsMble U OT
IPOTUBHOTO), MPOBOJIUTH CAMOCTOSITEIHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YecKuX (DaKTOB, BBICTPAMBATH APTYMEHTALMIO, MPHUBOJIUTH
IpPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Ccroco0 pemeHus ydyeOHOM 3aaaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHHS, BBHIOMpaTh HauOoOee MOAXOAAIUN C YYETOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCICI0BATCIbCKHI HHCTPYMEHT ITO3HAHUS,
(GopMyJIMpOBaTh BOMPOCH, (PHUKCUPYIONIUE MPOTUBOPEUUE, MPOOIIEMY,
CaMOCTOSATEIIbHO YCTaHABJIIMBaTh HMCKOMOE M JIaHHOE, (hOPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO MTO3UIINIO, MHCHHE,

NPOBOJNUTHL IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIN
IKCIIEPUMEHT, HeOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBICHUIO 0COOECHHOCTEH
MaTeMaTHIECKOr0 00BbEKTa, 3aBUCUMOCTEH 00OBEKTOB MEXKITY COOO;
CaMOCTOSTENILHO (HOPMYJIHMpPOBaTH 00OOIIEHUS M BBIBOJBI [0 Pe3yJibTaTam
IPOBEJIEHHOIO HAOJIIOJCHMS, HCCJICIOBAHMS, OICHHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUI;

POrHO3MPOBATh BO3MOXKHOE pPa3BHUTHE IMPOIECCa, a TaKKE BBIIBHUraTh
IPE/IIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGPOPMAILIMH, JTaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHHMS 3a/1a4H,

BEIOWpATh, aHAJU3UPOBATH, CUCTEMATHU3MPOBATH W HMHTEPIPETHUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

BbIOMpaTh GopMy TMpeACTaBiIeHUS HHPOPMAIMM U  WUIUTIOCTPUPOBATH
pemiaecMbie 3aJadd  CXeMaMH, JMarpaMMaMHd, HWHOH Trpadukod W UX
KOMOHWHALMSIMU;

OIICHUBATh HANA&KHOCTh HMHPOPMAIMHM IO KPUTEPHUSAM, IPEITI0KCHHBIM
yUHTENIEM WIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LIEeJIAMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHMS
B YCTHBIX M NUCBMEHHBIX TEKCTAaX, /aBaTh MOSICHEHUSA MO XOJy PELICHHS
3a7a4i, KOMMEHTUPOBATh MOJIYUYCHHBIN PE3YJIbTAT;

B X0JIe 00CY>XJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
npoOJieMbl, peniaeMoi 3a7auu, BbICKa3bIBATh HJICH, HAIlEJICHHbBIE Ha IMOUCK



pelIeHus, COIMOCTAaBISATh CBOM CYXIEHUS C CYXKICHUAMH JIPYyTUX
YYACTHUKOB JHAJIOra, OOHAPYXKMBATh PA3JIMYME€ U CXOJCTBO MO3ULHUN, B
KOpPEKTHOM popme PpopMyTupoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;

e TMPEACTABIATH  PE3YyJbTaThl  PEIICHHUS 3a/iauu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUSI, IPOEKTA, CAMOCTOSATEIBLHO BHIOMPATh (hOpMAT BBICTYILJICHUS
C YU€TOM 3aJa4 PE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

e TIOHUMATh U KCIOJIB30BATh NPEUMYLIECTBA KOMAaHAHOW U MHIUBUAYAJIbHOU
paboThI IPU PEILICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a/1a4;

e IMPUHUMATH LIE€Jb COBMECTHOM J€ATEIbHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pacnpenensTh BHIbI padOT, OTOBApUBATHCH,
00CyKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

e VyYacTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCykIeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YacTh pabOThI
U KOODAWHHPOBATh CBOM JIEHCTBUS C JAPYTMMH WICHaMHU KOMaH]IbI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

e CAMOCTOSITEJILHO COCTAaBJIATH IUJIaH, AJITOPUTM pELICHUs 3aiadd (WM €ro
4acTh), BBIOMPATh CHOCOO pelieHus ¢ YYETOM HMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBAaTb M KOPPEKTUPOBATh
BapUAHTHI PEIICHU ¢ YYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBIH HHTEJJIEKT:

e BIIAJIETh CITIOCOOAMH CAaMOMPOBEPKU, CAMOKOHTPOJIS MPOIECca U pe3yibTaTa
peLICHUsI MaTEMATUYECKOM 3a/1a4H;

e TMPEIBUAECTH TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBHCTB,
HAWJICHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHHUBATHh COOTBETCTBUE PE3YJIbTATA IEITEIBHOCTH MOCTABICHHON LEIH U
YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHHS WJIM HEIOCTHKEHUS e,
HaXOJIUTh OIUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 7 Kjacce oOydYaroUIuics MOJYYUT CIEIyIOLIue
MpeAMETHBIE PE3YIbTaTHhI:

Yurare wuHOpMAIMIO, MPEACTABICHHYI0 B Ta0nWIax, Ha JUarpaMmMax,
MPEACTABIATh JaHHBIC B BHUJE TaONHI, CTPOUTH TUATPAMMbl (CTOJIOWKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MACCUBaM 3HAYCHUH.



OnuceiBaTh W HUHTEPOPETUPOBATH  PEANbHBIE  YHUCJIOBBIE  JAHHBIC,
MPEICTAaBIICHHBIE B TAOJINIIAX, HA TUarpaMmax, rpadukax.

Hcnonb30BaTh i1 ONKMCAHUS JAaHHBIX CTATHCTUYECKHUE XapaKTEPUCTHUKU:
cpenHee apu@MeTHYecKoe, MeauaHa, HauOoJblllee W HaUMEHbIIee 3HAYCHHUS,
pa3max.

MMeTs mNpencraBleHUE O CIy4alHOM W3MEHYMBOCTM Ha IIPUMEpax IIEH,
(bU3NYECKUX BEJIIMYUH, aHTPOMOMETPUUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

K xoniy oOyuenus B 8 kjacce oOydYaromiuiics MOJYYUT CIEIyIONTUE
MIPEAMETHBIE PE3YIIBTATHI:

N3Bnekath W mpeoOpa3oBbIBaTH HMHQPOpPMAIUIO, MNPEJICTABICHHYIO B BHJC
Tabymil, quarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUAC TaOIUII, AUArpaMM,
rpaduxos.

OnuchlBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKA3aTeel: CPEeIHUX
3HAYEHUN U MEep paccenBaHus (pa3Max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUYCHHUN U YaCTOTHI COOBITHII, B TOM YHCIIE
10 pe3ybTaTaM U3MEPEHUN U HaOJII0ICHUI.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3HAasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM WYHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIU: JEPEBO CIy4YailHOTO 3KCIEPUMEHTA,
JyarpamMMbl DWepa, YucioBas npsmast.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOJMHOXECTBO, BBIINOJIHATD
omepalMyd HaJl MHOXECTBaMHU: OObEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEPEUUCIISITh AJIEMEHTHI MHOYKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh rpaduveckoe NPEACTaBICHUE MHOXKECTB M CBSI3€H MEXIY
HHUMU JUIS1 ONMUCAHUS MPOLIECCOB M SIBJICHUH, B TOM YMCJIE IPU PELICHUU 3a7a4 U3
JPYTUX YYEOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOydenus B 9 kJjacce oOydYaromuiicsi TOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekath W mpeoOpa3oBbIBaTh HWH(OpMAIMIO, TMPEACTABICHHYIO B
pPa3TUYHBIX HMCTOYHUKAX B BHJE TaONWIl, Auarpamm, rpaduKoB, TPEICTaBISATH
JaHHBIC B BUE TaOIUI, TUarpamMmm, rpad)uKoB.

Pemate 3amaum opraHu3OBaHHBIM TNEpeOOpPOM BApPUAHTOB, a TaKXKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonb30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU 11 MACCHUBOB YHCIIOBBIX
JTaHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUSI U MEPBI PACCEUBAHUSL.

HaxonuTe 4acTOThl 3HAYEHHUI M 4acTOTHI COOBITHSI, B TOM YHKCJIE TMOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOCHU .



HaxoauTh BEpOSITHOCTH CIIy4aWHBIX COOBITHI B M3y4YEHHBIX OMBITaX, B TOM
YHUCJI€ B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMU COOBITUSIMH, B CEPHUAX
WCIIBITAaHUU 10 TIEPBOTO yCIIEXA, B CEPUSIX UCIIBITAHNN bepHyIuin.

NmMets mnpencraBieHUE O CIy4yalHOHM BEIMYMHE W O paclpelelICHUH
BEPOSTHOCTEH.

NmMeTs mpencraBieHUE O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHCEI B
IPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konun4yectBo yacos DJIEKTPOHHBIE
HauMeHnoBaHHe pa3/iesioB H TeEM nuppoBbIE
Ne i/m P Konrpoabubsie IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnmoreka [JOK
II 2
DE/ICTABIICHHC AFHbIX 7 https://m.edsoo.ru/7f415fdc
OmnucarenbHas CTaTUCTHKA 8 1 bubmmorexa HOK
https://m.edsoo.ru/7f415fdc
Cny4aiinas U3MEHYHBOCTh 6 1 buommorexa OK
i https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
B 4
BE/ICHHC B TCOPHIO rpa(l)OB https://m.edsoo.ru/7f415fdc
BeposiTHOCT 1 yacToTa Cy4aitHOTO 4 1 bu6nuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
06006 i 5 2
ODIIEHAE, CHCTEMATHIAIIA SHAIH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5



8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM undgpoBbie
Ne i/m P Kontpoabubsie IIpakTHyeckue (mupp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
I 4
OBTOpEHHE Kypea 7 kiacca https://m.edsoo.ru/7f417{b2
OnucarenbHas craTucTUKa. PaccenBanue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
MioskecTsa 4 bubnmorexa [IOK
https://m.edsoo.ru/7f417{b2
BeposTHOCTB Cl1yq9aitHOTO COOBITHS 6 1 bubmorexa HOK
P i https://m.edsoo.ru/7¢417fb2
bubnunoreka [JOK
B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f417{b2
bubmuorexa [JOK
C 5 0 8
JYHAHHBIE COOBITHA https://m.edsoo.ru/7f417{b2
bubmuoreka [JOK
0600 5 4 2
ODIHICHHC, CHCTCMATH3AIMA SHAHMH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 1



9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmMmeHOBaHHe pa3aesioB H TEM nudpoBLIe
Ne i/m P Kontpoabubsie IIpakTHyeckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
11 8 4
OBTOPEHHUE Kypea & Kacea https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 1
DTIEMEHTEI KOMOUHATOPHKH hitps://m.edsoo.ru/7f41a302
T'eoMeTpuueckas BepoITHOCTH 4 bubmiorexa [IOK
P P hitps://m.edsoo.ru/7f41a302
but6mmoreka [{IOK
)51 b 6 1
CHbITAHHA bEPHYILTH https://m.edsoo.ru/7f41a302
N but6mmoreka [JOK
CrnyuaiiHas Benu4nHa 6
https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
1 1
OGobmenue, KoHTpO: 0 https://m.eds0o.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 2



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIEeMOro .
00pa30BaTeJIbHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yabrarta
5 BeposiTHOCTh M cTaTHUCTHKA
Yurate uHpOpMAIHIO, IPEICTABICHHYIO B Ta0/IMIIaX, HA JUarpammax,
5.1 MpENCTaBIsATh JaHHBIE B BUAE TaOJHMI, CTPOUTH JUArPaMMBbI
(cTonOuKoBbIE (CTONOUYATHIE) U KPYTOBBIE) TTO MACCUBAM 3HAYCHHI
- OnuceiBaTh M HMHTEPIPETHUPOBATH pEATbHBIC YHCIOBBIE JaHHBIE,
. MpeJICTaBlIeHHbIE B Ta0IMIIAX, HA JUarpammax, rpadukax
Hcnons3oBath JUTSt OMMCaHUs JAHHBIX CTaTUCTUYECKUE
5.3 XapaKTEPUCTHKU: CpeHee apudMeTHuIecKoe, MeInana, HauOobIee u
HavMEHbIIIEe 3HAaYCHM S, pa3mMax
NmeTts npencraBieHue o cay4ailHONM W3MEHUYUBOCTH Ha MpUMEpax IIeH,
5.4 (GU3MYECKUX  BEIMYUH, aHTPONOMETPUYECKHX JAHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs
pe3yJabrara
5 BeposiTHOCTB M cTaTUCTHKA
N3Bnexkate u mpeoOpa3oBbIBaTh MHGOPMAINIO, MPEACTABICHHYIO B
5.1 BUJE TaONWIl, AWarpamm, rpadukoB, MPEACTaBIATh NaHHBIE B BHJE
Ta0JIUI, TUarpaMm, rpa)ukoB
OnuchiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX TTOKa3aTeJIeH:
5.2 CpeIHUX 3HAaYeHWH W Mep pacceumBaHus (pa3Max, IUCHepcus |
CTaHJIaPTHOE OTKJIOHEHUE)
5 3 HaxoauTh 9acTOTHl YMCIIOBBIX 3HAYCHUW M YaCTOTHI COOBITHI, B TOM
' YHUCJIC 110 PE3yJIbTaTaM U3MEPEHUN U HAOIIOACHUI
HaxomuTth BEpOSTHOCTH CIIy4ailHBIX COOBITHI B ONBITax, 3Has
54 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHH, B TOM YHCIIE B OIBITaX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITHSMH
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5.6

Hcnonp3oBate  rpaduueckue  MOJAETH:  JEPEBO  CIy4aiHOTO

OKCIICPUMECHTA, AuarpaMMbl Bﬁnepa, YUCJIOBAs IIpsAMast

OHCpI/IpOBaTB INOHATHUAMU. MHOXCCTBO, ITOJMHOXXCCTBO, BBbIIIOJIHATH
ornecpanun Hazg MHO>KECTBaMHU: O6T)€JII/IH€HI/IG, MepeCccUcHuc,
AOMNOJIHCHHUE; ICPCUUCIIATD 2JICMCHTBI MHOKECTB, IIPUMCHSATDH CBOMCTBA

MHOXECTB

5.7

9 KJIACC

Hcnonb3oBate Tpaduyeckoe IMpeACTaBICHUE MHOXKECTB U CBA3EH
MEXy HUMHM JUIsl ONMCaHUS IPOLIECCOB U SIBICHUIM, B TOM YHUCIE IIPU

peLIeHUH 3ajay U3 IPYTUX YUeOHBIX IPEIMETOB U KYPCOB

Kon
MpoBepPsAEeMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

5

5.1

5.2

5.3

5.4
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BepositHOCTB M cTaTHCTHKA
W3BnekaTh W TpeoOpa3oBBIBaTh MH(POPMAIUIO, IMPEICTABICHHYIO B
pa3IMyYHBIX HCTOYHUKAX B BUJE TaOMUIL, JIuarpamM, TIpaduKoB,

NpeaACTaBJIATbL JaHHBIC B BUIC Ta6J'II/II_[, JuarpamMm, Fpa(l)I/IKOB

Pemate 3amaun opraHn3oBaHHBIM MEPeOOPOM BAPUAHTOB, a TaKKE C

HUCIIOJIB30BaHHUEM KOM6I/IH&T0pHBIX IIpaBuI U METOA0B

Hcnonns30BaTh  OmucaTelIbHBIC XapaKTCPUCTUKU  IJId  MAaCCHUBOB
YUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPEAHHUEC 3HAUCHUA W MCEPLBI

pacCCUuBaHusA

HaXO,Z[I/ITB YacTOTHl 3HAYCHUM W YacTOTHI CO6BITI/IH, B TOM YHCIIC

MOJIB3YSICh Pe3yIbTaTaMH MIPOBEAEHHBIX U3MEPEHUN U HAOII0ICHUI

HaxoauTbs BepoSATHOCTH CllydaliHbIX COOBITUI B M3yYEHHBIX OIBITaX, B
TOM UHCJIE€ B ONBITaX C PaBHOBO3MOYKHBIMHM 3JIEMEHTAPHBIMU
COOBITHSIMM, B CEpUSAX HCHBITAHUNA J10 TMEPBOTO yclexa, B CEepHsX

ucnbITaHui bepHynum

5.6

5.7

Nmete mpencraBieHue O CIy4alHOM BEIWYMHE U O PaCIpPENesICHUH
BEPOATHOCTEMN
HmeTs mpeacTaBieHUE O 3aKOHE OOJBIIUX YUCEN KaK O MPOSBICHUU

3aKOHOMEPHOCTU B CIy4aHOM HW3MEHYMBOCTM M O POJIU 3aKOHA

0O0JIBILIKX YKCEI B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Koxa
5

HpOBCpﬂEMbIﬁ IJIEMEHT COACPKAaHUA

BepositTHOCTB M cTaTHCTHKA

5.1

5.2

5.3

54

8 KVIACC

[IpencraBnenue AaHHBIX B BUAE TaOull, Auarpamm, rpadukoB. 3anojHeHHe
Ta0JIML, YTEHHWE U TOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOIOYATBHIX) W
KpyroBbix). UYUreHue TpapuUKOB pealbHBIX MpoIreccoB. V3BiedeHue
MHpOpPMALMK W3 JuarpaMM M TaOJIML, HUCIOJb30BaHUE M HHTEPIpETALUs

JTAHHBIX

OnucartenpHas CTaTHCTHKA: CpelHee apudMeTHYecKoe, MeJHaHa, pa3max,
HauOoJbIlIee U HAMMEHbIIee 3HaYeHUs] Habopa YMCIOBBIX JaHHbIX. [IpumMepsl

CIIy4aiiHOM M3MEHYMBOCTU

Cay4aliHplii SKCIIEPUMEHT (OMBIT) M CilydaiiHoe coObiTHe. BepositHOCTh H
gactoTa. Poib ManoBEepOATHBIX M MPAKTHUECKU JOCTOBEPHBIX COOBITUN B

mpupoac u B 06H_ICCTBC. MoHeTa u HUrpajibHast KOCTb B TCOPpUU Bepo}ITHOCTeI\/‘I

I'pad, BepmnHa, pebpo. Crenenp BepiiuHbl. Yucino pébep u cymmapHas
creneHb BepmuH. [Ipeacrasienue o cBszHoctu rpada. Lenu u muknsl. [Tytu
B rpadax. OOxox rpada (siinepoB myth). IlpencraBnenue o0

opueHTHpoBaHHOM Ipade. Pemenne 3anad ¢ momouisbio rpagoB

Kon
5

5.1

5.2

53
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5.5

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BeposiTHOCTB M cTaTUCTHKA

[IpencraBieHue JaHHBIX B BUJIE TAOJIUII, TUArpaMm, rpapuKoB

MHOXECTBO, JJEMEHT MHOXKECTBa, MOAMHOXeCcTBO. Ormepanud HaJ
MHOKECTBaMU: 00BEAMHEHNE, TIEpEeCEUCHHE, JOMOTHEHUE

CaoiicTBa onepanuii HaJy MHOKECTBAMU: NIEPEMECTUTEIBHOE, COUETATEIIbHOE,
pacrnpenenuTeIbHOE, BKIIOUCHUS

Ucnonws3oBanne rpaduyecKkoro MpEACTaBICHUS MHOXECTB [IJISI OMHCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM, IPU PEILICHUHU 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. J[Mcriepcusi M CTaHIAPTHOE OTKIIOHEHHE

YHCIOBBIX HA0OpOB. J[narpamma pacceuBaHUs

5.6

OneMeHTapHble COOBITUSL  ciaydaiiHoro ombita. CiydaiiHble COOBITHS.

BCpOHTHOCTI/I coObITHii. ONBITEL C PaBHOBO3MOKHBIMHU  3JICMCHTAPHBIMHA



coObITisiMA.  CryvaiiHelid  BeIOOp. CBsi3p MEXIYy MAJOBEPOSTHBIMH U

IMPAKTUYCCKHU JOCTOBECPHBIMU COOBITHSMH B IIpupoac, O6H_[CCTBC M HAyKe

HepeBo. CBoiicTBa JI€peBbEB: E€IUHCTBEHHOCTh IMYTH, CYIIECTBOBaHUE

5.7 BUCAYEH BEPIIUHBI, CBA3b MEX]y YHUCIOM BEPIIUH U yucioM pédep. [IpaBuio
yMHOXXeHus. Perienue 3a1a4 ¢ noMoIikko rpagos
[IpotuBononoxupie coObiTHA. [uarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHre coObITHil. HecoBMecTHble coObITHS. DopMmyrna CIOXKEHHS
BEPOATHOCTEMN
5.9 VYcnoBHas BepoaTHOCTb. [IpaBmiio ymHoxeHus. HezaBucrumblie coObITHS
[IpencraBnenue »HKcnepuMeHTa B BHUIE JepeBa. PemieHue 3amad  Ha
5.10 HaXO0XJIEHUE BEPOATHOCTEN C IIOMOIIBIO JAEPEBA CIIYYalHOTO SKCIEPHUMEHTA,
quarpamm Oiepa
9 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT COAePKAHUSA
5 BepositHOCTh M cTaTUCTHKA
[IpencraBnenue NTaHHBIX B BUJE TaOIMIl, JUarpaMm, rpauKoB, HHTEPIPETALUSI
5.1 TaHHBIX. UTeHHWe W TMOCTpoeHue TalnWil, Auarpamm, rpadukoB MO pearbHBIM
JAHHBIM
5.2 [lepecTanoBku U pakTopUan
5.3 CoueTaHus U YUCIIO COYETAaHUMN
54 Tpeyronsuuk [lackans. Pemenue 3amay ¢ HCoabp30BaHIEM KOMOWHATOPUKH
55 I'eomeTrpuueckass BepodTHOCTb. CiydallHbIi BBIOOpP TOYKM M3 (QUIYpBl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1YTH OKPYKHOCTU
5.6 Wcneitanue. Yenex u Heyaaya. Cepus UCIBITAHUN 10 IEPBOIO ycrexa
57 Cepuss ucneiTanuii bepnymiu. BeposiTHocTH cOOBITHH B CepUM HCTIBITAHUH
' bepnymm
5.8 CrnydaifHast BeJIMYMHA U PACIPEICIICHUE BEPOSTHOCTEH
- Maremaruueckoe oxxugaHue U aucnepcus. IIpumepel MaTeMaTH4ecKOro
' OKUJIaHUS KaK TEOPETUYECKOro CPETHETO 3HAYECHUS BEITMUMHbI
10 MaremaTHueckoe OXHMIaHME W JUCIEPCHUS CIy4alHOM BEIMYMHBI «UHUCIIO

YCIIEXOB B CEpHUM UCTIbITaHUN bepHyium»

5.11

[TonstTre 0 3akoHe OONBIIUX YHUCENl. V3MepeHHe BEepOATHOCTEW C MOMOIIBIO

yacToT. Ponb 1 3HaueHNe 3aKOHA OOJIBIIIUX YHCEIT B IPUPOJIE U OOIIECTBE



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kona IIpoBepsiemble TpeOOBaHUSI K NMPEAMETHBIM Pe3y/JbTaTaM OCBOCHHUS
NPOBEPsIEMOr0 | OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbI OCHOBHOI'O 00111€r0
TpeOOBaHUS o0pazoBanust Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, IOAMHOMXECTBO, ONEpaLlUU
HaJl MHO’KECTBAMHU; YMEHHE ONEPUPOBATH MOHATHUAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUKJ, IPUMEHATh UX IPU PEIICHUU 3a/lay; YMEHHE HCIIO0NIb30BaTh
rpadguyeckoe TMpEACTaBICHWE MHOXECTB Ui OMHUCAHHUS  peabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUHN 3aJ1a4 U3 IPYTHX YYeOHBIX TPEIMETOB

YMenue OIICpHUpPOBATh IMOHATUAMHA: OIPCACICHUC, daKCHUOMa, TEOpEMa,
J0Ka3aTCIbCTBO, YMCHUE paciio3HaBaThb NCTUHHBIC u JIOKHBIC
BBICKA3bIBaHU, IIPUBOAUTHL TIPUMEPbI W  KOHTPIIPUMCEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMHU: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHO€ YHCJIO, AEIUMOCTh HAaTypaJbHBIX YUCEN, MPU3HAKU JIEIUMOCTH,
[[eJI0€ YHMCII0, MOJIYJIb YKCIa, OOBIKHOBEHHAs APOOb M AecaTUYHas IpoOb,
CTaHJIAPTHBIA BHUJ YHMCIA, PAIMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(MeTHYECKUI KBaJpaTHBI KOpPEHb, YMEHHE BBINOJHATH JEHCTBUS C
YUCIIaMH, CPAaBHUBATh M YINOPSAIOYMBATH YMCIIA, MPEJACTABIATh YUCIa Ha
KOOPJIMHATHOM MPSIMOM, OKPYIJISATh YHUCIA; YMEHHE JeNiaTb MPUKUAKY U
OIICHKY pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh IOHATHUSMHU: CTENEHb C LEJIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIH KOPEHb, MHOTOWIEH, alreOpanyeckas
IpoOb, TOKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENeHH OoJiblie
€MHUIIBI; YMEHHUE BBIMOIHATH pacuéTel Mo (Gopmysam, MpeoOpa3oBaHUs
LENBIX, OPOOHO-PAlMOHATBHBIX BBIPAXKEHUH M BBIPAKEHUH € KOPHSIMH,
pa3ioXeHre MHOTOYJIeHa Ha MHOXHUTENH, B TOM YHCIIe C HCIOIb30BaHHEM
(dbopMyIT pa3HOCTH KBaJIpaTOB U KBaJgpaTa CYMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMH: YKMCIOBOE PAaBEHCTBO, YpPaBHEHUE C
OJIHOM TEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pellaTh JUHEHHBIE ¢ KBaJApaTHbIE YpaBHEHHs, APOOHO-
palMOHAIBHBIE YPABHEHUS C OJJHOM IMEPEMEHHOM, CUCTEMBI JIBYX JIMHEUHBIX
ypaBHEHUH, TUHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHBIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHON, B TOM YHCIE IpHU
pelIeHNH 3aJa4 U3 APYruX MPEeIMETOB M NMPAKTUYECKHUX 3a/1ay; YMEHUE
WCIIOJb30BaTh KOOPAMHATHYIO MPAMYI0 M KOOPJAMHATHYIO IIOCKOCTH MJISt
n300pakKeHusl pelIeHn ypaBHEHUH, HEPABEHCTB U CHCTEM

YMenue omnepupoBaTh NOHATUAMU: (GYHKUUS, rpaduk (QyHKUMH, HYIH
(GYHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3PACTaHMA,
yObIBaHMS, HaumOoJbllIee W HaWMEHbIIee 3HA4YeHHs (YHKIMH; YyMEHUE
OIEpUpPOBaTh TMOHATUSAMHU: NpsMas I[PONOPLHUOHAIBHOCTb, JMHEWHas
byHKIMSA, KBajgpaTWyHas (QYHKIMS, oOpaTHas MNPONOPLUUOHAIBHOCTD,
napabosa, runep0osa; yMeHHe CTpOUTh rpaduku (QyHKIUHM, UCIOIB30BATh
rpaduku A ONpENeNIeHUsT CBOMCTB IPOLIECCOB M 3aBUCHMOCTEH, IS
pelieHus 3aja4 M3 JAPYTrUX YYeOHBIX MPEeIMETOB U peaJbHOM KHU3HH;




yYMEHHUE BBIpaXaTh (OPMYyJIaMH 3aBHCHMOCTH MEXK]Ty BEJTMIMHAMH

YMeHue onepupoBaTh MOHATUSMU: TOCIEIOBATEIBHOCTD, apupMeTHICCKAs
U TeOMEeTpUYecKas TpPOTPECCHH; YMEHHE HCIIOJIb30BaTh CBOKMCTBA
MOCIIEI0BATEIPHOCTEH, POPMYIBI CYMMBI U OOIIETO YICHA MPHU PEIICHUH
3a7a4, B TOM YHCJIE 3aJa4 W3 JIPYIHX y4YEOHBIX MPEIMETOB M PEATbHOM
KU3HU

YMeHue pemaTh 3aa4 pa3HbIX TUIOB (B TOM YUCIIE€ HA IPOLEHTHI, JOIH U
4yacTH, JIBUKEHUE, padoTy, LIEHy TOBApOB U CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJjaud M3 0O0JacTH YHpaBICHUSA JIMYHBIMU M CEeMEMHBIMU
(¢uHAHCAMM); YMEHHE COCTAaBJIATH BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJa4yd, MCCIEIOBAaTb IIOJIy4YCHHOE peELICHUE U
OILIGHUBATh MPABJIONIO00HOCTD OJTYYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, YroJ, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIA W
PaBHOCTOPOHHUH TPEYTOJILHUKH, MPSIMOYTOJIbHBIA TPEyroJbHUK, MEIUaHa,
Ouccexrpuca " BBICOTA TPEyroJbHUKA, YeTHIPEXYTOJILHUK,
napaujienorpaMM, — pomO,  NPSAMOYTOJbHHMK,  KBajapaT,  Tpamerus;
OKpPY)KHOCTB, KpYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue peiarh 3a/laui, B TOM YHUCJIE U3 OBCEJHEBHOM KHU3HH,
Ha HAaXOXJICHHWE TEOMETPHUYECKHX BEJIMYMH C TPUMEHEHHEM H3yYEHHBIX
CBOWCTB GUryp u pakroB

10

YMeHue OomnepupoBaTh IOHSITHAMHU: PaBEHCTBO (QUTYp, PaBEHCTBO
TPEyroJbHUKOB; MapajuIeIbHOCTh U IEPIEHIUKYISAPHOCTh IPSAMBIX, YO
MEXy MPSIMBIMH, TIEPIICHAUKYIISAP, HAKIIOHHAS, IPOSKIINs, TIoo0ue huryp,
HOI[OGHBIG TPCYIrOJIbHUKH, CHUMMCTPHUSA OTHOCHUTCIBHO TOYKU H HpﬂMOﬁ;
YMEHHE PpAaclo3HaBaTh PABEHCTBO, CHMMETPHIO M mojobue uryp,
NapauiCJIbHOCTb U ICPHCHAUKYIIIPHOCTD MIPSIMBIX B OKPYXKaKOIICM MUPC

11

YMeHne omnepupoBaTh MOHATHAMU: JUIMHA, PACCTOSHUE, yroy (BeIWYuHa
yIila, CHHYC M KOCHHYC yTja TPEyrojbHUKA), IJIOMIA/lb; YMEHUE OLIEHUBATh
pasMepbl TMPEAMETOB W OOBEKTOB B OKPYKAIOIIEM MHpPE, YMEHHE
NPUMEHATH (POPMYJIbI TIEPUMETpa U IUIOMAAH MHOTOYTOJIHHHUKOB, JIUHBI
OKPY>KHOCTH n IUTOIA N KpyTa, o0BbeMa MPSIMOYTOJIBHOTO
napajuienenunena; yMEHUE MIPUMEHSATD MIPU3HAKU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYroJbHUKA, TEOpEeMYy
IMudaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS ISl BBIYUCICHHS JJIUH,
pacCTOSAHUH, TUIOIIAACH

12

YMenue  uzob0paxarb miuockue GUIYypsl W UX  KOMOMHaIuW,
IPOCTPAHCTBEHHbIE (QUIYpBl OT pPYyKH, C TIOMOLIbIO  YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHCAHMIO

13

YMmenue OIICpHUPOBATHL INOHATUAMMU: MPAMOYTOJIbHAA CHUCTEMA KOOPAWHAT,
KOOpAUHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA HA
YUCIO0, CKaJIsIPpHOC IIPOU3BCACHHNEC BCKTOPOB; YMCHHC HMCIIOJIB30BAaTh
BCKTOPBI U KOOPAWHATBI JJISA MPEACTABICHUA JAaHHBIX W PCIICHHA 3aJiad, B
TOM YHUCJIC U3 NPYTUX y‘le6HLIX npeaIMETOB U peaHBHOﬁ KHU3HHU

14

YMeHue oneprupoBaTh NOHATHUAMH: CTOJIOMKOBBIE Y KPYTOBBIE AUArpaMMmbl,
TaOIMILIbI, cpeHee apudmMeTnueckoe, MeinaHa, HauOoJbIllee 1 HAaUMEHbIIIee
3HAUeHMsA,  pa3Max  YUCIOBOrO  HAaOOpa;  yMEHHE  H3BIICKaTh,
MHTEPIPETUPOBATH U NMPEOOPa30BBIBATH MH(POPMALUIO, IPEICTABICHHYIO B
Ta0NIMIaX ¥ Ha JUarpaMmax, OTPAYKAlONIYI0 CBOMCTBAa M XapaKTEPHCTHKH




PCAIbHBIX IIPOIECCOB U SIBJ'IGHI/II\/'I; YMCHHUE pacliO3HaBaTb HW3MCHYMBLIC
BCJIMYMHBI B OKPYXKAIOICM MHUPC

15

YMeHne ornepupoBaTh TMOHATHSMU: CIYYalHBIA ONBIT  (CIyYalHBIN
HKCIIEPUMEHT),  JJIEMEHTapHOE  CcOObITHE  (DJIIEMEHTApHBIA  UCXON)
CIIy4aifHOTO OIbITa, CIy4yalfHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOoJUThb BCPOATHOCTHU CHy‘I&fIHBIX COGBITI/II\/JI B OonbITax C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PeliaTh 3aJauu
METOZIOM OPraHMW30BAaHHOTO Tiepedopa M C UCIOJIb30BaHUEM IIpaBUIIA
YMHOXEHUS; YMEHHE OIICHHBAThb BEPOSITHOCTH pEAlbHBIX COOBITUH H
HBHGHI/IfI, MMOHUMATb POJiIb MPAKTUYCCKU JOCTOBCPHBIX W MAJIOBECPOATHBIX
COOBITHII B OKpY)KaIOIIeM MHUPE W B JKHU3HHM;, 3HAKOMCTBO C MOHSITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIHX YHCET M €ro
POJIBI0 B MACCOBBIX SIBJICHUSAX

16

YMenne BbIOMpATh MOIXOAAIINA M3YYCHHBIA METO ISl PEHICHUs 3aaqH,
IPUBOJUTH INPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B NPUPOJE H
JKU3HM, PACIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
ONMCHIBAaTh OTAEIBHBIE BBIJIAIOIIUECS PE3YNbTAThl, IOJYyYEHHBIE B XOJE
pa3BUTUS MAaTEMAaTUKU KaK HAayKH, IPUBOJMUTH NPUMEPbl MAaTEMATHYECKHUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON Y BCEMUPHOU UCTOPUU




IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA

OI'2 ITO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYucna ¥ BIYUCIECHUS
1.1 HarypanbHsle u nensie yncna. [Ipu3Haky qeIMMoCTH HEIbIX YUCe
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIEHTHI, OECKOHEUHbIE IEPUOTUUECKUE
Ipodu
1.3 Parmonanphele uncina. ApudMeTHyecKre onepanun ¢ palliOHAIbHBIMU YHUCIAMU
1.4 JlefictBuTenpHbIe Yucha. ApuPMETHYECKHE OINepaluud C JICHCTBUTEIBHBIMH
quCcIaMu
1.5 [TpubnuxEHHBIE BBHIYMCICHUS, NpPaBUIA OKPYIJICHMSA, MNPUKHIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanyeckue BbIPAKEHHS
2.1 bykBeHHbIe BbIpakeHHs (BbIpaKEHHsI C TEPEMEHHBIMU )
2.2 Crenenp c nenplM mnokaszareneM. CTeneHb C palUOHAJIbHBIM I10KA3aTEJIEM.
CBolicTBa CTENEHN
2.3 MHorousneHsl
24 Anrebpanueckas 1poOb
2.5 Apudmernueckuit KOpPEHb HaTypajJbHOU CTEIICHHU. HevictBus c
apu(pMeTHYECKUMH KOPHIMHU HATypaJIbHOM CTETIEHU
3 YpaBHEHUs U HEPABEHCTBA
3.1 Ilensle u npoOHO-panMOHaNbHbIE ypaBHEHMs. CHCTEMBI M COBOKYIHOCTH
YpaBHEHUU
3.2 Lenbie u apoOHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
HEPaBEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 UYucnoBble NOCIEA0BATEIBHOCTH
4.1 ITocimenoBaTeabHOCTH, CIOCOOLI 3aJaHUsI OCIEI0BATEILHOCTEH
4.2 Apudmernueckass UM reomerpuueckas mnporpeccur. Dopmyna  CIOKHBIX
IIPOLICHTOB
5 DyHKINU
5.1 ®dyHk1us, crocoObl 3ananus GyHkiuu. ['paduk pyakmumn. O6IacTh onpeneacHus
U MHOXecTBO 3HadeHMd ¢yHkumu. Hymn  ¢yskmum.  TlpomexyTtku
3HAKOMNOCTOSHCTBA. [IpoMeXyTkn MOHOTOHHOCTH (yHKIMH. MakcuMyMbl U
MUHUMYMBl (QyHKIHH. Hambonpimiee u HauMeHblnee 3Ha4eHWE (YHKIHHM Ha
IIPOMEKYTKE
6 KoopanHatsl Ha psMoil U IIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckne Gurypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHuKu
7.4 OKpY>KHOCTb U KPyT
7.5 N3mepenne reoMeTpu4eCcKux BEJIMYHUH
7.6 BekTopsl Ha mi10cKOCTH




BepositHOCTB M cTatncTHKA

8.1 OmnucarenbHas CTATUCTHKA
8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pads
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