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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuil, Mpu OBIAJACHUH KOTOPBIMH TpeOyeTcsl Xopolas 6a3oBasi OJArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, TakKas TMOJrOTOBKA BaXKHA JUJIS
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCUOHATBbHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCA Y
HEro JaHHbIX. A 1711 000OCHOBAaHHOI'O MPUHSATHUS PELICHUS B YCIOBUSAX HEJOCTATKA
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHUE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi QyHKIIHOHATBHYIO TPAMOTHOCTh, BKIIIOUAIOUTYIO B CE0s1 B KAUECTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJMTH MPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMHU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT oO0ydarImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3alMM Tepedopa W mMmojacuéra 4vuciia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCs MPEACTAaBICHUS OO0YyYarolMXCsi O COBPEMEHHOM
KapTUHE MHpa M METOJaX €ro HcCCienoBaHusA, (HOpMUpPYETCs MOHUMAHUE POIHU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKTYpE MPOrpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTb U CTaTHUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIIEICHbI
CIIEIyIOIIME COAEpKaTENbHO-MeToAuYecKue auHuu: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHTbl KOMOWHATOPUKW,
«BBeneHue B Teoputo rpadony.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIy’)KUT OCHOBOH 1751 (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTABICHHON B TabnmuIax, Ha
auarpaMMmax W rpadukax, n0 cOopa, TpEeACTaBICHHUs M aHald3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHUUYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHMSL.
Pabortass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CUYHUTHIBaTh M HHTEPIPETHPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIILIATh HaJl (aKTOpaMH, BbI3BIBAIOIIUMHU H3MEHUYMBOCTH, U OIEHHUBATh HX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYEHUS] TEOpUU BeposITHOCTEH. boibllioe 3HAaUYE€HHE HMEIOT MPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEHIIMMUA ~ METOJAMHU  BBIYMCIICHHS  BEpPOSITHOCTEH B CIIy4aillHBIX
AKCTIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU HCXO0/1aMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 00Jee CI0KHbBIC
3amauyu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOUIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercs ydeOHbIN Kypc «BeposiTHOCTh W CTaTHUCTHKa», B
KOTOpBIM  Bxonmat pazgensl: «lIpencraBieHue AaHHBIX U ONUCATeNIbHAs
CTaTUCTUKA», «BepoaTtHocThy», «3JeMEHTh KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHocTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) H
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoJIbIlIee M HAWMEHBIIEE 3HAYCHHMS HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M UTPAJTbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KJIACC

[IpencraBnenue TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanuin
HAJ| MHOXKECTBAMM: II€PEMECTUTEIIBHOE, COYETaTEIbHOE, PacCHpeneIuTENbHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcriepcusi U CTaHJAPTHOE OTKIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CiydaiiHble COOBITHS.
BepositHocTt  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBBEB: E€IWHCTBEHHOCTh IyTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M uucioMm péodep. IlpaBumno
yMHOKeHHUs. Perienne 3aiau ¢ noMolsto rpagos.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®Dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIJIOBHAass BepoATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHAE TaOdMI, JUarpam™m, Tpa@UKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukos 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CilydailHbld BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnertanne. Ycrnex n Heynada. Cepuss MCHBITAHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH COOBITUHA B CEpPUM  UCIBITAHHM
beprymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOSITHOCTEN. MaremaTtndeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHMJIAaHUA  Kak
TEOPETHUYECKOr0 CPEIHEr0 3HAYCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUMN
bepnrynmny.

[Tonarue o 3akoHe OoJybIIMX uuces. M3MepeHue BEepOITHOCTEW C MOMOIIbIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM MIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IIPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbs, BEACHUSA  3J0pOBOro oOpa3a >KU3HHM  (30pOBOE  IIMTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM JIJIs pEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHSAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHUs]  TIOHATHM, YCTaHABIWBATh  CYIIECTBEHHBIM  MpPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHUMATH, (OpPMyIHpPOBaTH MW  NPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpIUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBEISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHSI;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT MO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMHMOPMALMU IO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAY pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATEILHO BEIOUPATH (DOPMAT BBHICTYIICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJAWHHUPOBATH CBOU JEUCTBUS C JPYrUMH 4YJI€HAMU KOMAaH/IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, allTOPUTM pEUIeHMs 3afadd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca U pe3yibTara
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEIbHOCTH MOCTABICHHOM LEIU U
YCIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHIKCHHUS WA HEAOCTIKCHHS LEJH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyueHuss B 7 kJacce OOYyYarOIIMICS TMOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJIE TaOJNMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETHUPOBATH  PEAIBHBIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOoJblee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mnpencTraBieHUE O CIy4yallHOM HW3MEHYMBOCTHM Ha IpUMEpax IIEH,
bu3MYecKuX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyueHuss B 8 kJiacce oOyYarolmMiicsi MOJIYYUT CIIEIYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabyuil, 1uarpamm, rpadyKoB, MPEJACTABIATh JaHHbIE B BUJEC TaOIUII, JUArpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKa3aTeleh: CpeaHHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHUMN, B TOM UHCIIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJECIH: ACPEBO CIYyYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTHUSMHU: MHOXECTBO, IOAMHOECTBO, BBITIOJIHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTaBICHUE MHOXECTB W CBS3EH MEXIY
HUMM JIJI1 ONMCAHMS TIPOIIECCOB U SIBICHUM, B TOM YHCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xonmy oOyuenus B 9 kJjacce 0Oydaroumuiics TMOMYYUT CIETYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat u mpeoOpa3oBbIBaTh HH(OpMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPEICTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



Pemarp 3amaum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxonuThe BEpOSATHOCTU CIIy4ailHBIX COOBITHHA B M3YYEHHBIX ONBITAX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHWE O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSIBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
1 HpencTapieHie AGHHELX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omucatenbiias CTaTHCTHi 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CatysaiiHias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 wacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenbpHas cTaTucTUKa. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBbI

7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI NPOrpaMMbl OCHOBHOI'O
NpOBepPsIeMOro
poBep 0o01ero ooOpazoBaHus
pe3yJbTarTa
5 BeposTHOCTB U cTaTUCTHKA
51 YuraTth UH(OPMAIHIO, TPEICTABICHHYIO B TaOJIMIIaX, HAa AUarpaMMax, IpeACTaBIATh JaHHbIE B BUJIE TaOJIUL, CTPOUTh
Juarpammbl (CTOJI0UKOBBIE (CTOJIOUAThIE) M KPYTOBBIE) 10 MacCUBaM 3HAYEHUN
£ 5 OnucelBaTh MU MHTEPIPETUPOBATH pEAIbHBIE YMCIIOBBIE JaHHBIC, IPEJICTaBICHHbIE B Ta0NMIAX, Ha JAUAarpaMMax,
rpadukax
£ 3 Hcnonb30BaTh [UIs ONKMCAaHUS JaHHBIX CTAaTHUCTHYECKUE XapaKTepUCTHKM: CpeiHee apudmernueckoe, MeaHuaHa,
HauOoJbIlIee U HAaMMEHbLIee 3HaUeHUs, pa3Max
54 HmeTh npezacTaBieHue O cliydailHON M3MEHUYMBOCTH HA MpHUMeEpax LEeH, PU3NYECKUX BEMYHH, aHTPOIIOMETPHUUECKUX
JAaHHBIX, UMETh IIPEJICTABJIIEHNE O CTATUCTUYECKON YCTOMUYNBOCTH
8 KIIACC
Kox . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
NpoBepsieMoro

o0pa3oBaHus
pe3yJbTara



BepositHOCTB 1 cTatucTHKa

W3Bnekats U nmpeoOpa3oBbIBaTh MHGOPMAIUIO, IPECTABICHHYIO B BUE TaOIHIl, JUarpamm, rpadukoB, NpeACTaBIsATh

>4 JaHHbIE B BUE TaOJHII, AUarpamMmm, TpaguKoB
59 OnucelBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX IIOKa3aTeleil: CpeAHMX 3HA4eHUW M Mep pacceuBaHus (pasmax,
' JUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHUE)
5.3 HaxonuTh 4acTOTHI UHMCIIOBBIX 3HAYEHUH U YACTOTHI COOBITHI, B TOM YHCIIE 110 pe3yJbTaTaM U3MEepeHuil 1 HaOIr01eHui
£4 HaxonuTh BEpOSATHOCTH CIy4dalHBIX COOBITUH B ONbBITaX, 3Hasi BEPOSTHOCTH 3JIEMEHTapHBIX COOBITHI, B TOM 4HCIE B
. OIIbITaxX C PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMHA
5.5 Hcnonp3oBathk rpaduecKue MOICIH: JEPEBO CIIYIaifHOTO AKCIIEPUMEHTA, TUarpaMMBbl Diiepa, YucIoBas psMast
- OnepupoBaTb HNOHATHUSAMH: MHOXECTBO, IOJMHOXXECTBO; BBIIOJHATH ONEpAallMUd HAJ] MHOXKECTBaMU: OObEIUHEHUE,
. NepeCCUCHUEC, JOMMOJIHCHHUEC, IICPCUNUCIIATE 3JICMCHTBI MHOKCCTB, IIPUMCHSATH CBOMCTBA MHOKECTB
57 Hcnonws3oBath rpaduueckoe mpeacTaBICHHEe MHOKECTB U CBSI3€H MEXTy HUMHU JIJIsl OMMCAHUS TIPOLIECCOB U SIBJICHUM, B
' TOM YMCJIe IIPU PELICHUH 3a7a4 U3 IPYTUX YUEeOHBIX IPEIMETOB U KYPCOB
9 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
HPOBEPAEMOLS o0pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTUCTHKA
51 H3Bnekars n Hp606pa3OBI)IBaTB I/IH(l)OpMaLII/IIO, OpEACTABICHHYIO B PAa3JIMYHBIX UCTOYHUKAX B BHU/C Ta6J'II/III, Juarpamm,

rpaduKoOB, MPEJCTABIATh JaHHBIE B BUJE TaOIUL], JUarpaMm, rpadukoB




PemraTs 3a/laii OpPraHHUu30BaHHbBIM nepe60p0M BApHAHTOB, a4 TAKXE C HCIIOJIB30BAHUEM KOM6I/IHaT0pHBIX IpaBujI "

5.2
METO/I0B

£ 3 Hcnonp30BaTh onucaTeNIbHBIE XapaKTEPUCTUKHU Ul MacCHBOB YMCJIOBBIX JAHHBIX, B TOM YMCJIE CPEIHUE 3HAUYCHUS U
' Mephbl pacceuBaHMs

54 HaxoauTe 4yacTOTHI 3HAYEHUH U YACTOTHI COOBITHSA, B TOM YHCIIE MOJB3YSICh PE3yJIbTaTaMU MPOBEAEHHBIX H3MEPEHHUNA U
' HaAOJIFOICHUN

- HaxoauTe BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM YHCIE B OIBITaX C PABHOBO3MOXXHBIMH
' AIIEMEHTAPHBIMH COOBITUSIMH, B CEPUSX UCIBITAHUH JI0 TIEPBOTO yCIieXa, B CEPHsIX HCIbITaHui bepHym

5.6 Hmets npeacraBieHue o CiydaiiHONW BEJIMYMHE U O PaCIPENEIICHUN BEPOSTHOCTEN

£ 7 Hmets npescTaBiieHue 0 3aKOHE OOJIBLIMX YHMCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIy4allHONH M3MEHYMBOCTH U O

pOJIK 3aKOHA OOJBIINX YUCEI B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaOJHUIl, AUarpamm, rpadukoB. 3amoiiHeHue TaOIUI], YTEHUE U MOCTPOCHHUE AHarpamm
5.1 (cTomOUKOBBIX (CTONMOYATHIX) M KPYroBbIX). UTeHHE TpauKOB pealbHBIX NporeccoB. M3Bieuenne mHPOpMauu w3
JyarpamMm 4 TabJull, UCTIOIb30BaHUE U UHTEPIIPETALIMS JAHHBIX
£ OnucarenpHasi CTaTUCTHKA: cpeqHee apudmeTnyeckoe, MeuaHa, pa3Max, HanOoJblliee ¥ HauMeHbIllee 3HaYeHUs Habopa
' YUCIIOBBIX JaHHBIX. [[prMepsh! cilydailHO N3MEHYMBOCTH
£ 3 CrydaiiHbIN SKCTIEPUMEHT (OTBIT) U ClydaiiHOe coObITHE. BeposTHOCTH M yacToTa. Posib MaloBEpOSITHBIX U MTPAKTUYECKH
' JOCTOBEPHBIX COOBITHI B TpHUpoJIe U B o01iecTBe. MOHEeTa U urpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, BepmmHa, pedpo. Crenens BepuMHbl. Yuciao pédep u cymMmapHas creneHb BepliuH. [IpeacraBienue o CBI3HOCTH
5.4 rpada. enu u nukiel. [yt B rpadax. O6xox rpada (sitnepor myth). [Ipeacrasienne 06 opueHTUPOBAHHOM rpade.
Pemenue 3aau ¢ momouisio rpados
8 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 BeposTHOCTB U cTaTUCTHKA




5.1

[IpencraBienre qaHHBIX B BUE TAOJIUI, IUAarpaMM, TpaduKoB

MHO)KGCTBO, 9JICMCHT MHOXXECTBA, ITOAMHOXECTBO. OHGpaHI/II/I HaJd MHOXKCECTBaMHU: O6’be,I[I/IHCHI/IC, IEpECCUCHUC,

5.2
JIOTIOJIHEHUE
5.3 CaoiicTBa ornepanuii HaJy MHOKECTBAMU: IEPEMECTUTEILHOE, COUETATEIBHOE, PACIIPEACIUTENBHOE, BKIOYEHHUS
£ 4 Hcnonp3oBanne Tpaguueckoro MPEACTaBICHUS MHOXKECTB JJIsl ONUCAHMS pEalbHBIX IPOLECCOB U SBJICHUH, NPHU
' pELIeHNN 3aau.
EE W3mepenue pacceuBaHMsl JaHHBIX. Jlucmepcuss M CTaHJapTHOE OTKJIOHEHHWE 4YHMCIOBBIX HabopoB. Jluarpamma
' paccerBaHUs
OneMeHTapHbIe COOBITHS  ciiydaiiHoro ombita. CoydaiiHeie  coObiTusi.  BepositHoctn  coObituii.  OmBITBEL  C
5.6 PaBHOBO3MOYKHBIMH 3JIEMEHTApHBIMU cOObITUAMU. CirydaiiHblil BbIOOp. CBsI3b MEXAY MaJTOBEPOSTHBIMH U MPAKTHUECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAYKE
. HepeBo. CBoMCTBa NEPEBbEB: EAMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSAYEH BEPILNHBI, CBS3b MEK/Y YMCIOM BEPIIVH
' u yncaoM pedep. [IpaBuno ymHoxenus. Pemenue 3aiau ¢ nomousto rpagos
£ g [IpotuBononoxueie coObiTud. Juarpamma Ditnepa. OObearHeHHE U niepecedeHre cooblTuil. HecoBMecTHBIE COOBITHS.
' dopmyiia CI0KEHUS BEPOSITHOCTEN
5.9 YcnoBHas BeposiTHOCTB. [IpaBuino ymHoxeHus. HezaBucumble coObITHS
£ 10 [IpencraBieHne 3KCEpUMEHTa B BUIE JAepeBa. PelleHue 3amad Ha HaxOKIEHHE BEPOSTHOCTEH C MOMOIIBIO JEpEBa
' CIIy4ailHOTO AKCIEPUMEHTA, THarpaMm Diliiepa
9 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA




BepositHOCTB 1 cTaTUCTHKA

[IpencraBnenre MaHHBIX B BHJE TAaOMUIl, AUarpaMm, rpaduKoB, MHTEPIIPETAIls TaHHBIX. UTEHHWE W IOCTPOCHHE TaOJuIl,

>4 rarpaMm, rpaukoB MO pealbHbIM JaHHBIM

5.2 [TepecranoBku U (hakTopHUan

5.3 CoueTaHus U YUCIIO COUYCTaHUN

5.4 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPHKHI

5.5 I'eomerpuueckas BepossiTHOCTh. CitydaifHbIi BBIOOP TOUKH U3 (PUTYPHI Ha IMJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH

5.6 Ucneitanue. Yenex u Heynaya. Cepust UCIIBITAHUN 710 IEPBOTO ycIexa

5.7 Cepus ucnsitanui bepuynu. BepositHoctu coObITHil B cepun ucnbiTanuii bepuysnu

5.8 CrnyuaiiHas BeJIMUMHA U paclpeieiieHUe BEPOSTHOCTEN

£ g MaremaTtnueckoe oxunaHue u gucrnepcus. [Ipumepbl MareMaTH4ecKoro 0KMJIaHUs KaK TEOPETHUYECKOTO CPEAHETO 3HAYEHUS
' BEJIMYMHBI

5.10 MareMmaTtnueckoe 0KMIAHUE U TUCIIEPCUs CIIy4alHON BEIMYHMHBI «YHCIIO YCIIEXOB B CEPUM UCIIBITAaHUN bepHrymm»

£ 11 [Tonsatue o 3akoHe OonbmuX yucen. M3mepeHnue BEpOATHOCTEN ¢ MOMOIIBIO YacTOT. Posib 1 3HaUE€HHME 3aKOHA OOJIBIIUX YUCEN B

pUpoJie U 00IIeCTBE




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

YMeHue ONCpUpPOBATh IMOHATUAMH: MHOKCCTBO, INMOAMHOXKECTBO, OICpallid HaA MHOXCECTBAMU, YMCHHC OIICPpHUPOBATH
IIOHATHUAMMU: rpa(p, CBSI3HBIN rpa(b, ACPECBO, UKIL, IPUMCHATH UX IIPU PCHICHUHU 3a/la4; YMCHHUEC UCII0JIb30BATh Fpa(I)I/I‘ICCKOG
NpCeACTAaBJICHUC MHOXXCCTB JIsI OIMHMCAHUA PCAJIBbHBIX ITPOLCCCOB U HBHeHHﬁ, IIpyu pCHICHUMN 3aa4d U3 APYrux y‘I66HBIX
npeaIMCTOB

YMmenue OICpHUPOBATH NOHATUAMM: OIMPCACIICHUC, AKCMOMA, TCOPEMA, NOKA3aTCIbCTBO, YMCHHEC pPACIIO3HABATL UCTHUHHBIC U
JIOKHBIC BBICKA3bIBaAHUS, IPUBOAWUTDL ITPUMCPBI U KOHTPIIPUMCPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULAHUA BBICKA3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMH: HAaTypalbHOE YUCIO, IIPOCTOE M COCTABHOE YHUCIIO, ACIMMOCTh HAaTypAJIbHBIX YHCEI,
MPU3HAKU JEIUMOCTH, 1I€JI0€ YHUCI0, MOAYJb YHCiIa, OOBIKHOBEHHAs! Ipo0b U JIecATUYHAs ApoOb, CTAaHAAPTHBIA BUJI YUCIA,
palMOHATILHOE YMCII0, UpPallMOHATIbHOE YMCIIO, apu(METHUYECKUM KBaJpaTHbI KOPEHb; YMEHHUE BBINOJHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBATh U YIOPSAA0YHUBATH YHUCIIA, IPEACTABIIATH YACIA HA KOOPAUHATHON IIPSIMOM, OKPYIJIATh YUCIIAa; YMEHUE
JienaTh NIPUKUAKY U OLIEHKY pe3ysbTaTa BEIYUCICHUN

YMeHne onepupoBaTh MOHSATUSMU: CTEMEHb C LENBIM MOKa3aTeraeM, apudMeTHUeCKil KBaJpaTHbIH KOPEHb, MHOTOYJIEH,
anreOpanveckas Jpo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENEHU OOJIBIIE €IUHUIIBI, YMEHUE BBITIOIHATD
pacu€tel 1o dopmynaMm, MTpeoOpa3oBaHUsA IEIbIX, APOOHO-PAIMOHAIBHBIX BBIPAKEHUNW W BBIPAKEHUM C KOPHSIMH,
pa3oKeHNe MHOTO4YICHAa Ha MHOXKHUTENH, B TOM YHCJIE€ C HCIOJIb30BaHHEM (POpPMyN pa3sHOCTH KBAJpaTOB M KBajapaTa
CYMMBI U Pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOM IEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C MEPEMEHHOM; YMEHHE pellaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHUS, APOOHO-pALMOHAIbHBIE YPABHEHUS C
OJIHOI TIepeMEeHHOM, CUCTEMBI IBYX JTUHEHHBIX YpaBHEHU, TMHEITHbIE HEPABEHCTBA U UX CHUCTEMBbI, KBaJpaTHbIE U IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHUCJIE IpPHU PEIICHUM 3a4ad U3 APYIMX IPEIMETOB U
NPAaKTUYECKUX 3aJ]ay; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO NMPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTH Ul M300pa)KeHHUs




pelleHuit ypaBHEHU, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUS, Tpapuk (yHKIMH, HYIM (YHKIHHA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKH BO3pacTaHMs, yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbIIIee 3HaUeHUs (PYHKIINH; YMEHUE OTIEPHUPOBATH OHATUSIMHU:
npsiMasi PONOPLUUOHAIBHOCTD, JIMHEHHAs (GYHKUUS, KBaJApaTuyHas (QyHKIHS, 0OpaTHas MPONOPIHOHATBHOCTH, apadoa,
runep0osia; yMeHHe CTPOWTh Tpaduku (PYyHKIHMH, UCIONb30BaTh TpaduKH I OINpPEAesICHUs] CBOMCTB MPOIECCOB U
3aBUCHMOCTEH, /ISl pelIeHns 3a/1a4 U3 APYrUX Y4EOHBIX MPEIMETOB U PEAbHON JKU3HH;, YMEHHE BhIpakaTh (HOopMysIaMu
3aBUCHMOCTH MEXIY BETHUNHAMU

YMeHue onepupoBaTh NOHATHUSMHU: IOCIIEOBATEIbHOCTh, apUPMeTHUYECKass M T€OMETpUYECKas IPOrpecCUH; yMEHHE
UCIIOJIb30BaTh CBOMCTBA IMOCIIENOBATEIbHOCTEN, (POPMYJIBI CYMMbI U OOILIEro 4ieHa MIpU PEIIEHUHU 3ajad, B TOM YHCIIE
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U peaIbHON KU3HU

10

11

YMeHue pemars 3aJaud pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIM U 4YacTH, JABWKEHHE, paboTy, LIEeHY TOBapOB U
CTOMMOCTh TIOKYIIOK M YCIIYT, HAJOTH, 33Ja4d M3 OOJIAaCTH YIpaBJICHHs JTHUYHBIMH M CEMEHHbIMH ()MHAHCAMH); YMEHHE
COCTABJIAITh BBIPAKEHUs, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEIOBATh IIOJIY4YEHHOE PEIICHUE U
OLICHUBATh IPaBA0IN0100HOCTb MOITYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsMast, JIyd, JJOMaHasi, yroji, MHOTOyTOJbHHK, TPEYroJIbHHUK,
paBHOOEIPEHHBIN U PABHOCTOPOHHUM TPEYrOJbHUKHU, MPSMOYTOJIbHBIN TPEYrolbHUK, MEAMaHa, OMCCEKTpHca U BHICOTA
TPEYroJbHUKA, YETHIPEXYTOJbHUK, MapajljiesiorpaMmMm, pomMO, NMpsSMOYroJbHUK, KBaJpaT, Tpamneuus; OKPYKHOCTb, KpYT,
KacaTesbHasl; 3HAKOMCTBO C NPOCTPAaHCTBEHHBIMHU (DUTypamMH; YMEHHUE pelllaTh 3aJauyd, B TOM 4YMCJE U3 [OBCEIHEBHOMN
JKU3HU, HAa HAXOXKJCHHE F€OMETPUUECKUX BEJIMYUH C IPUMEHEHHEM U3YUEHHbBIX CBOMCTB QUTYp U (HaKTOB

YMeHue  omepupoBaTh  MOHATHSAMHU:  PAaBEHCTBO  (UIyp, paBEHCTBO  TPEYroJbHHUKOB;  MapajuleIbHOCTh U
NEPIEeHIUKYIAPHOCTh MPSMBIX, YIOJd MEXIy MpSAMBIMU, NEPIEHIUKYNAp, HAKJIOHHAs, MNPOEKIus, mojodue ¢uryp,
M0/I00HBIE TPEYTOJbHUKH, CHUMMETPUSI OTHOCUTEIBHO TOYKH U MPSIMON; YMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napajsiebHOCTh U MEPHEHINKYIISIPHOCTD NMPSAMBIX B OKPYKAIOILIEM MUPE

YMeHue onepupoBaTh MOHITHSMM: JJIUHA, PACCTOSHMUE, Yroyl (BEIMYMHA yIJa, CUHYC M KOCHHYC yIja TPEyroJIbHHKA),
IUIOINA/b, YMEHHE OLICHMBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE NMPUMEHATH (HOpMYJIbI
nepuMerpa W IUIOAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTHM U IUIO@AM Kpyra, o0bema MpsSMOYTOJIbHOTIO
napajuieenunea; yMEHUe NPUMEHSATh MPU3HAKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpuroHomMeTpudecKkie COOTHOIICHUS /IS BBIYMCIICHUS ITTNH, PACCTOSHUH, ITOMIaAe




12

YMmenne nzodpaxarh miockue GUrypbl 1 uX KOMOMHALIMU, IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHHIO

13

YMeHHe onepupoBaTh MOHATUSAMHU: IIPAMOYIOJIbHAS CHUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YUCIIO, CKAISIPHOE NIPOU3BEICHUE BEKTOPOB; YMEHHUE UCII0JI30BAaTh BEKTOPHI U KOOPIAUHATHI IS
NPE/CTaBICHUS JAHHBIX U PELICHUS 33]a4, B TOM YHUCIIE U3 IPYTUX YUEOHBIX MPEIMETOB U PEaTbHOM KU3HU

14

15

YMeHue onepupoBaTh MOHATHSIMHU: CTOJOUKOBBIC U KPYTOBbIE AMarpaMMbl, TaOIUIbL, cpeHee apudMeTHIecKoe, MeAnana,
HanOoJbIlIeeé W HaWMEHbIIee 3HAUCHHs, pa3Max 4YHUCIOBOrO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH H
npeoOpa3oBbIBaTh HMH(MOPMAIHMIO, TPEICTABICHHYI0 B TaOMMIIaXx W HAa JUarpaMMax, OTPaKaloUIyl0 CBOWCTBA U
XapaKTEpUCTUKHU PeabHbIX MPOLIECCOB U SIBICHUN; YMEHHUE PACIIO3HABATh N3MEHUYUBBIE BEIMUMHBI B OKPYKAIOLEM MUPE

YMeHue onepupoBaTh MOHATHAME: CIIy9alHBIN OMBIT (CIy4alHBIM SKCIIEPUMEHT), SJIEMEHTapHOE COOBITHE (ITIEMEHTAPHBIH
UCXOJ]) CIIY4ailHOTO OIIbITa, CIlydailHOE COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAaXOJIUTh BEPOSTHOCTU CIydalHBIX
COOBITMM B ONBITAX C PAaBHOBO3MOXXKHBIMHU D3JIEMEHTAPHBIMM COOBITHSIMH; YMEHHE peliarh 3aJadyd  METOJ0M
OpraHM30BaHHOIO Iepedopa M C HMCIOJb30BAHHWEM IPaBUJIAa YMHOXEHHS; YMEHHE OIICHMBAThb BEPOSTHOCTU PEATBHBIX
COOBITHI U SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHI B OKPY)KAIOIIEM MUPE U B
JKU3HU; 3HAKOMCTBO C IOHSTUEM HE3aBUCHMBIX COOBITHMH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET M €ro pojbi0 B
MacCCOBBIX SIBJIIEHUSX

16

YMeHue BbIOMpaTh NOAXOIAMIMA M3YyYEHHBIH METOJ JUIsl pEUIeHMs] 3ajadd, MPUBOJIUTH MPUMEpPhl MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJE M JKU3HHU, PACIIO3HABATh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, OIHMCHIBATH
OTJEIIbHBIC BBIAAIOLINECS PE3YNIbTATHI, ITOJYYEHHBIE B XOJE€ PAa3BUTHs MAaTEeMaTUKH KaK HAyKH, NPHUBOJIUTH IMPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




NEPEYEHDB 2JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Hatypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH LENbIX YHCe
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE TEPHOANYECKHIE APOOH
1.3 Panmonanesueie uncna. Apudmernyeckue onepamnuu ¢ pairuoHaIbHBIMHU YUCIaMU
1.4 JlelicTBUTENbHBIC YUCIa. APH(PMETHIECKHE ONIEPALUH C ACHCTBUTEILHBIMU YUCIAMH
1.5 [TpubnuxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U OLIEHKA Pe3yIbTaTa BHIYUCICHUI
2 Anrebpanyeckue BhIpaKEeHHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
2.2 Crenens c 1enbM nokasareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areieM. CBOMCTBa CTETICHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1poOb
2.5 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apupMeTHdeCKUMU KOPHSIMH HATypaJIbHON CTETIEHU
3 YpaBHEHHs U HEPABEHCTBA
3.1 Lenble u 1poOGHO-panrioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Ienbie u 1poOHO-palOHANIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHBIX IPOLIEHTOB
5 OyHKIMH
Oyukuwms, cnocoObl 3amanus pynkuuu. ['padux dyHkuuu. O6macTe ompeneneHuss U MHOXKECTBO 3HaueHu (ynkuuu. Hynu
5.1. ¢byakun. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUU. MakCUMyMbl U MHUHUMYMBI (DYHKIIHH.

Haubonbiiee u HaMeHblIee 3HaUeHHE (QYHKINUN Ha IPOMEKYTKE




Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOrOoyTroIhbHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenune reoMeTpuiecKiuxX BeITUYUH

7.6 BexTops! Ha TIocKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OmnucarenpHas CTaTUCTUKA

8.2 BeposTHOCTB

8.3 Kombunartopuka

8.4 MHoxecTBa

8.5 I'pads




INOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Koauuecrso uacos Jara DJIeKTpPOHHbIe U (POBbIE
Nenn/m Tema ypoka o0pa3oBaTte/ibHbIE
yp p
Kontpoabubie IIpakruyeckue U3yYeHust
Bcero pecypchbl
padoTshI padoThI
bubnunoreka LIOK
1 [IpencraBieHre qTaHHBIX B TAOIHIIAX 1 httos://m.edso0.ru/863ec1f8
5 IIpakTyeckre BEIYUCICHUS 110 1 bubnnorexa [JOK
TaOJIMYHBIM JTAHHBIM https://m.edso0.ru/863ec324
3 H3BneyeHne u HHTEPIIpETALUS 1 bubnnorexa [JOK
TaOJIMYHBIX JAHHBIX https://m.eds00.ru/863ec78e
4 [IpakTuueckas padora "Tabnuibr" 1 1
r
padudeckoe mpecTaBiIeHHE JaHHBIX B BuGmorexa [OK
> BUJIC KpYTOBbIX, CTONGHKOBBIX L https://m.edsoo.ru/863ed18e
(cToNIOYATHIX) TMarpaMm — '
5 UreHne ¥ NOCTPOCHUE TUArpaMM. 1 bubmuoreka [IOK
[Mpumepsl temMorpaguyeckux quarpaMmm https://m.edso0.ru/863ed602
bub6 OK
7 [IpakTuueckas padora "/Iuarpammsr” 1 1 hgp;?/:e;;i ru/863ed72e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e

Yucnossie Habopbl. CpenHee

bubnunoreka LIOK

8
apu(MeTHIECKOE https://m.edso0o.ru/863ed846
9 Yucnossie HaOophl. CpenHee bubmuorexa [{OK
apu(MeTHIECKOE https://m.edso0o.ru/863ed846
10 MenuaHna 4icI0BOTO HaboOpa. Bbu6muotexa [JOK
Y CTONYNBOCTD METUAHBI https://m.edsoo.ru/863edb3e
11 Menaunana 9uciIoBOro Habopa.
Y CTONYMBOCTD MEIMAHBI
12 [IpakTuueckas pabora "Cpennue bubnnorexa [JOK
3HaYeHUs" https://m.edso0.ru/863edc6a
13 Hawnbombiiee 1 HauMeHbIIEe 3HAYEHUS bubnunoreka LIOK
YHCIIOBOTrO Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubonpiiee 1 HanMeHblIee 3HAYCHUS
YHUCJIOBOTO Habopa. Pazmax
15 Haubonbiiee u HaMeHbIIee 3HAYCHUS
qrcnoBoro Habopa. Pazmax
TaBJIcHUE TaHHBIX. OnrcareapHas
ped | A https://m.eds00.ru/863ee390
CTaTHCTHKA
. but6mmoreka [IOK
17 CayuvaiiHast '3MEHYHBOCTH (TIPUMEpHI)

https://m.edsoo.ru/863ee4bc



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc

bubnunoreka LIOK

1 4 i
8 acToTa 3HAYCHHI B MACCHBE JAHHBIX https://m.eds00.ru/863ee69c
19 COVIHDOBKA bu6nmoreka [IOK
PYHIHP https://m.eds00.ru/863ee9d0
20 I'ucrorpammbl
21 I'uctorpammel bubmorexa LIOK
P https://m.edso00.ru/863eeelc
99 [IpakTuueckas pabora "Ciyuaiinas bubnnoreka [JOK
U3MEHYUBOCTH" https://m.edso0.ru/863eecc8
I'pad, Bepmuna, pedpo. [IpencraBnenue bubnnorexa [JOK
23
3aJ1a4M C MOMOIIIO Ipada https://m.edsoo.ru/863eef52
I e
pebep I cymMap https://m.edso0.ru/863efOba
BepiuH. Llenpb u muki
o5 Hens u muxi. ITyTts B rpade. bubmuoreka [IOK
[IpencraBnenne o cBI3HOCTH rpada https://m.eds00.ru/863ef236
26 [IpencraBienne 006 OpUEHTHPOBAHHBIX bubmmnoreka HOK
rpadax https://m.edsoo.ru/863ef3b2
27 CrydaifHbIN OTIBIT U CITy4allHOE COOBITHE bubmmorexa LIOK
v i https://m.edso00.ru/863ef4d4
28 BepositTHOCTB 1 yacToTa coObiTHs. PO

MaJIOBCPOATHBIX U IPAKTUYCCKU

bubnunorexa LIOK



https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4

JOCTOBEPHBIX COOBITHII B IPUPOJIE U B
oOmiecTse

MomneTa n urpaljibHas KOCTb B TCOpUHA

https://m.eds00.ru/863ef646

29 . 1
BEPOSTHOCTEH
30 [TpakTuyeckas padora "Yactora 1 Bbu6muotexa [JOK
BBITIA/ICHHS opJia" https://m.edsoo.ru/863ef8a8
I P buGmoexa LIOK
i . P . https://m.edso0.ru/863f0186
BeposiTHOCTB cliy4aiftHOTO COOBITHS
39 [ToBTOpeHME, 0000IIEHNE. 1 bu6nunorexa LIOK
IIpencraBiaeHre TaHHBIX https://m.edso0.ru/863efa24
33 [ToBTOpenue, 0600menue. OnucarenpHAS 1 bubnunoreka LIOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
[ToBTOpeHue, 06061meHne. BeposTHOCT bubmmnoreka HOK
34 s 1
CITy4aifHOTO COOBITHUS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KVIACC

Ne

KoaudecTBO 9acoB

JlaTa

DJIeKTpOoHHbIe U pPOBbIE

Tema ypoka o0pa3oBaTe/ibHbIE
n/a Kontpoabubie Ilpakruyeckue U3yYeHust
Bcero pecypchl
padoThI padoThI
1 [IpeacraBnenue nanubix. OnucarenbHas 1 bubnnoreka [JOK
CTaTUCTHKA https://m.edso0.ru/863f029e
5 CnydaiiHast u3MeH4uBOCTh. CpeqHue 1 bu6mmoreka [IOK
YKCI0BOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitasie coObiTHs. BeposiTHOCTH 1 1 bubnuorexa [JOK
4acTOTBI https://m.eds00.ru/863f0578
Knaccuueckue moaenu teopun bubnuotexa [JOK
4 . 1
BEPOSITHOCTEH: MOHETa M UTPaJIbHAsl KOCTh https://m.edso00.ru/863f076c
5 OTKIOHCHIS 1 bubmuorexa [JOK
one https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
1
0 Jlucniepeis reiioporo atopa https://m.edso0.ru/863f0a50
7 CranzmapTHOE OTKJIIOHEHUE YHCIIOBOTO 1 bubnnorexka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 JlnarpamMmsl paccenBaHus 1

https://m.edso0.ru/863f0eab



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
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bubmuorexa [JOK

9 M
HOMECTRO, TOAMHOMECTEO https://m.eds00.ru/863f1180
10 Onepanuu HaJL MHOYKECTBaAMU: bu6mmoreka [IOK
00beIUHEHNE, TIEPECEUCHIUE, TOTOTHCHHE https://m.edso0.ru/863f143c
Csoii i :
I nepevcenteanioc, coverateriioe, b orera LIOK
P ’ ’ https://m.edso0.ru/863f1784
pactpeeuTeIbHOS, BKIIOUCHHS
12 I'paduaeckoe nmpeacraBaeHNe MHOKECTB bubmmorexa LIOK
P pea https://m.edso0.ru/863f198c
13 KonTponbHas pabota no Temam
"Craructuka. MHOecTBa"
14 DOnemMeHTapHbie coObITUs. CiydaitHbie bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 biaronpusaTcTByOmuye d€MEHTapHbIE bubnnoreka [JOK
coObITus. BeposiTHOCTH COOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpusTcTBytoiue 3neMeHTapHbIe bubnmnoreka [JOK
coObITus. BeposiTHOCTH COOBITHI https://m.eds00.ru/863f1f72
. ;)nemzm (; paBHOB(():?(;I\éO)KHBIMI/I e BuGmiorexa [IOK
JIEMEHTAPHBIMA COOBITHSIMH. CITydaiHbIH
P v https://m.edsoo.ru/863f21ca
BBIOOD
18 OMNBITHI ¢ PABHOBO3MOXHBIMHU bubmnorexa LIOK

3JIEMEHTapHBIMH COOBITUAMU. CirydaitHbII

https://m.edsoo.ru/863f21ca
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BBIOOD

[TpakTrueckas padota "OnbITHI C

bu6mmoreka [IOK

19 paBHOBOSM(:')KHBIMI/I 3JIeMEHTapHBIMU https://m.eds0o.ru/863f235a
COOBITUSIMH
bubmuorexa [JOK
2
0 flepeso https://m.edsoo.ru/863f2ade
” CoiicTBa iepeBa: CIII/IHSTBGHHOCTB MyTH, BuGmiorexa LIOK
CYLIECTBOBAHHE BUCAYEH BEPIUINHBI, f)B}ISL https://m.eds0o.ru/863f2bac
MEX/1y YMCIIOM BEpPILUH U YuciIoM pédep
22 [IpaBuiio yMHOXKEHUS Bubmiorexa LIOK
P y https://m.edso0.ru/863f2cd8
bu6mmoreka [IOK
2 IT
3 PABILIO YMHOAKCHIA https://m.eds00.ru/863f2e36
24 [IpoTrBOMONOXKH OBITH Brbmiorexa LIOK
POTHBOTIONONHOE €O © https://m.edsoo.ru/863f2f8a
o5 JHuarpamma Diinepa. O0beIMHEHNE U bubnuoreka [IOK
nepecedeHue COOBITHIA https://m.edso0.ru/863f3214
26 Hecosmectnble cobbiTusi. opmyna bubnnorexka [JOK
CITO’KEHUS BEPOSITHOCTEH https://m.edso0.ru/863f3372
97 HecoBmectapie coObiTusi. @opMmyna bubmuotexa [JOK

CJIOXKCHUA BepOHTHOCTeﬁ

https://m.eds00.ru/863f3764
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[IpaBui0 yMHOXKEHUS BEPOSTHOCTEM.

bubmuorexa [JOK

28 YcnoBHas BeposiTHOCTh. HezaBucumbie 1 httos://m.edso0.ru/863f38ae
cOOBITHS
2 gpaBI/IHO yMeHO}KCHI/I}I BeII){c:ITHOCTeﬁ. . . Bu6morexa LIOK
CJIOBHAsI BEpOSTHOCTh. HezaBucumbl
P https://m.eds00.ru/863f3b06
COOBITHS
30 [Ipencrasnenue ciry4aiiHOrO 3KCIEPUMEHTA 1 bubnnorexa [HOK
B BHJIC JIepeBa https://m.edso0.ru/863f3cbe
31 [IpencraBnenue cirydaiiHOrO SKCIIEPUMEHTA 1 bubnnoreka [JOK
B BHUJIE JepeBa https://m.edso0.ru/863f3f20
39 [ToBTOpenue, o600meHue. [Ipencrapnenue 1 bu6mmoreka [IOK
naHHbIX. OnucaresbHas CTATUCTHKA https://m.edsoo.ru/863f4128
bu6mmorexa [IOK
33 IT 000 T 1
osropetiite, obobumee. Tpadet https://m.edso0.ru/863f4312
KonTponbHas paboTa mo Temam
34 "Cnyyvaiinble coObITUS. BeposTHOCTS. 1
I'pader”
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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9 KJIACC

KoaudecTBO 9acoB

JlaTa

DJIeKTpOoHHbIe U pPOBbIE

Ne ni/m | Tema ypoka o0pa3oBaTe/ibHbIE
Kontpoabubie Ilpakruyeckue U3yYeHust
Bcero pecypchl
padoThI padoThI
1 [IpencrasieHue naHHBIX 1 bubmmorexa [IOK
e a https://m.edso0.ru/863f47ea
2 OmnucarenpHas CTATUCTUKA 1 bubmmorexa [IOK
https://m.edso0.ru/863f47ea
3 Omnepanmu Ha COOBITUSIMH 1
4 He3aBucuMocTs COOBITHHA 1
5 Kom6uHaTopHOE IPaBUI0 YMHOMXKEHUS 1 bubmorexa [IOK
p p y https://m.edso0.ru/863f4el16
6 [lepectanoBku. @akropuan. Coueranus u 1 bubnnoreka [JOK
YUCIIO COYETAaHUMI https://m.edso0.ru/863f4e16
bu6mmorexa [IOK
7 T I1 1
PEYTOTLHII HacKat https://m.edso0.ru/863f5014
[TpakTuueckas pabota "Beruncnenue
8 BEPOATHOCTEMN C UCIIOJIB30BAHUEM 1 1 bubnmoreka [JOK

KOMOMHATOPHBIX (DYHKIIUN AIIEKTPOHHBIX
Tabaurn"

https://m.edso0.ru/863f5208
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['eomeTpuueckast BEpOSATHOCTb.
Cry4daifHpIi BBIOOp TOYKH U3 (PUTYpHI HA

bu6mmoreka [IOK

9
IUIOCKOCTH, U3 OTPE3Ka, M3 Iyr'H https://m.edsoo.ru/863f5884
OKpY’KHOCTH
I'eomerpuueckast BEpOATHOCTb.
Cay4aiiHplii BBIOOp TOUKH U3 (DUTYPHI HA bubmumorexa [IOK
10
IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'H https://m.eds00.ru/863f5a50
OKPY>KHOCTH
I'eomeTpuueckast BEpOATHOCTb.
CayvaiiHblil BBIOOp TOUKH U3 (PUTYpPBI HA bubnuoreka [IOK
11
IUTOCKOCTH, U3 OTPE3Ka, U3 Iyr'u https://m.edsoo.ru/863f5bfe
OKPY>KHOCTH
I'eomeTprueckas BEpOATHOCTb.
CrnyyaitHblil BBIOOp TOUKH U3 PUTypHI HA bubnnoreka [JOK
12
IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'H https://m.eds00.ru/863f5e10
OKPY>KHOCTH
13 Hcneiranne. Ycenex u Heynava. Cepust bubnuoreka [IOK
UCTIBITaHHH JI0 TIEPBOTO ycrexa https://m.eds00.ru/863f6162
Hcneiranne. Ycenex u Heynava. Cepust bubnuoreka [IOK
14 .
UCIIBITaHHI 10 IEPBOTO ycIexa https://m.edso0.ru/863f6356
15 Ucneitanue. Yenex n Heynada. Cepus
WCTIBITAHUH JI0 IEPBOTO ycrexa
16 Hcnbitanusa beprymm. BepostHocTn bubnuorexa [IOK

COOBITHI B cepuu HcnbITaHuil bepHymnu

https://m.edso0.ru/863f64d2
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Hcnbitanusa beprymm. BepostHocTn

bubmuorexa [JOK

17
COOBITHI B CEpUH MCIIbITaHUN bepHysin https://m.edso0.ru/863f6680
18 [IpakTrueckas padota "McnbiTanus bubnuorexa [JOK
bepuymn" https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BeJIMUMHA U pacipeiesieHue bubnmoreka [JOK
BEPOSITHOCTEH https://m.edsoo0.ru/863f6b44
20 MaremaTrHuecKoe 0KUJAaHuE U bu6mmoreka [IOK
JMCTICPCHS CITyYalHON BETHMYHHBI https://m.edso0.ru/863f6da6
o [Tpumepbl MaTeMaTHYECKOTO 0XKHIaHUS BuGmmorexa LOK
KaK TEOPETUYECKOTO CPEAHET0 3HAUCHUS
P ped https://m.edso0.ru/863f6f86
BEJTMYUHBI
bu6mmoreka [IOK
22 IT 0
OFFITHE © 3AKOHE DOILIIIX AHeet https://m.edso0.ru/863f72c4
93 N3mepenue BeposiTHOCTEN C TOMOILIBIO bubnnoreka [JOK
9acTOT https://m.eds00.ru/863f7652
24 [IpuMeHeHne 3aKkoHa OOJIBIITUX YHCETT Bubmiorexa LIOK
P https://m.eds00.ru/863f7116
o5 O06001enre, cucTeMaTU3aIus 3HaHUM. bubmuotexa [JOK
[IpencraBiaeHne TaHHBIX https://m.edso0.ru/863f783c
26 O0001enue, cucTeMaTH3aI s 3SHAHUH.

OmnucarenbHas CTaTUCTHKA



https://m.edsoo.ru/863f6680
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https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

O0001menue, cucTeMaTH3aIusa 3HAHUH.

bubmuorexa [JOK

27 IT .0 1
pencraBieHue naHHbIX. OnucareabHas https://m.edso0.ru/863f893a
CTaTHCTHKA
98 O06o00mmenue, cucreMaTu3alys 3HaHUH. 1 bu6mmoreka [IOK
BeposaTHOCTh Cy4aiftHOTO COOBITHS https://m.edsoo.ru/863f7ade
O0001menue, cucTreMaTH3aIusa 3SHaHUH.
29 BeposTHOCTB CiiydaitHOTO COOBITHS 1 bubmorexa LIOK
P v ' https://m.eds00.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH
30 O0001enre, cucTeMaTH3aIus 3HaHUH. 1 bu6mmoreka [JOK
DeMeHThl KOMOUHATOPUKH https://m.edso0.ru/863f7e54
0606 .
3 Drewenm xowsumarop, Cryafime | 1 buGmnoexa LIOK
PHICH. SIYH https://m.edso0.ru/863f8408
BEJIMYHHBI M pacTIpeIeIICHUs
39 O06001eHre, cucTeMaTU3aIus 3HaHUH. 1 bubnuotexa [JOK
CityuaifHble BETMYMHBI M PACIPE/ICTICHUS https://m.edsoo.ru/863f861a
33 HroroBast koHTpoIbHAs paboTa 1 bubmorexa LIOK
P P https://m.edso0.ru/863f8b56
34 O0001menne, cucreMaTH3amus 3SHAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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