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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, 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 111 00OCHOBAaHHOT'O MPUHATHA PEIICHUS B YCIOBUSAX HEOCTaTKa
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  COCTABIISIIOUNIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOANTH 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 MPEACTABICHUS 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 CTPYKTYpEe MNpPOrpaMMbl y4eOHOTrO
Kypca «BeposSTHOCTb U CTaTHUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIIEICHbI
CIIEIyIOIIME COAEpKATENbHO-METOANYECKuEe TUHUM: «lIpencraBieHre NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKW,
«BBeneHue B Teoputo rpadony.

Copnepxxanue nmuHun «lIpencraBieHue 1aHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH 1751 (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTABICHHON B TabnmuIax, Ha
auarpaMMmax W rpadukax, n0 cOopa, TpEeACTaBlICHUs M aHalld3a 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 TEHACHIMNA 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 3JIEMEHTAPHBIMU HCXO0/IaMH,
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 PElIeHUs 3ajay, a TaKkKe HCIOJb30BaHUS B JIPYTUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercs ydeOHbIN Kypc «BeposiTHOCTh W CTaTHUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX H  ONKcaTelbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JeMEHTh KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBieHne JaHHBIX B BUJAE TAOJHUII, AUarpaMM, TpaduKoB. 3aroIHEHNE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoJIbIIICE M HAUMEHbIIIEE 3HAYEHUs] HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. Pojib MajoBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oO1iecTBe. MoHeTa M UTpaJibHAsI KOCTh B TEOPUU BEPOSTHOCTEN.

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 KUIACC

[IpencraBnenuie NaHHBIX B BUAE TaOIML], 1UarpamMmm, rpa)uKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanuin
HaJ| MHOYKECTBAMM: IIEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB Jis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcrepcusi U CTaHJAPTHOE OTKJIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHOro ombiTa. CiydaliHble 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€IMHCTBEHHOCTh MYTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiIMH u 4ucioMm pédep. [Ipasumio
YMHOX€eHHUs. Penienue 3aaa4 ¢ momolpto rpados.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®Dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIIOBHAas BepoATHOCTb. [IpaBuino 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 BUAE TaOdWil, JAuarpamMM, TpaduKos,
MHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
peabHBIM JIaHHBIM.

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

['eomerpuyeckas BepoATHOCTh. CilydailHbld BBIOOp TOYKKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH COOBITUHA B CEpPUM  UCIBITAHHM
beprymm.

CnydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOSITHOCTEM. Maremarndeckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIIMYMHBI. MareMaTndeckoe OXUIAaHUE U
JUACTIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUHU HCHBITAHUU
bepnrynmny.

[Tonarue o 3akoHe OoJybIIMX uKcen. M3mepeHue BEepOATHOCTEW 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

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro 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 IMIKOJbI, 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, IMPEACTaBICHHUEM O MAaTeMaTUYECKUX 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-3THYECKUX IMPUHIHUIIOB B AEATEIBHOCTH 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
NESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYJIbTYypOW Kak CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4ejJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
JI00aBbHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSAX, B TOM UYHKCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEelIeHUs] U AEUCTBUA, (GOPMYIMPOBATh M OLEHHBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1jornyeckue aefcTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXAYy TMOHATUAMHU, (HOPMYITHPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS HJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOJAUMOTIO aHAIIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE M OTpULATENIbHbIC, €AMHUYHbIE, YacTHble M oO0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOJCHUS, HWCCICAOBAHUS, OIICHUBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMu, HWHOW Trpadukod ©u uXx
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYyKACHUSA B COOTBCTCTBUU C YCIOBHAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOIeMbl, perraeMoi 3aJaun, BbICKA3bIBaTh UJCH, HAICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pe3ynbTaThl  pEIICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU PEIIEHUH YYEOHBIX MAaTEMaTUYECKUX 3a]1ay;

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

y4acTBOBaTh B TIpyHHoBbBIX (opmax padboTel (0OCyXkJeHHs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IPH PELICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JAOCTH)KEHUS WM HEJOCTHKEHUS LIElH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTHYECKHWE XAPAKTEPUCTUKHU:
cpeadee apupMeTHUUecKOoe, MeAuaHa, HaumOOoJIbIllee U HaUMEHbIIEe 3HAYCHMUS,
pa3mMax.

NMeTh mpencTraBieHUE O CIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIEH,
(bu3MYEeCKUX BEIMYUH, AHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUUECKUX TOKa3aTeNiel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

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

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B OMBITaX, 3Hasi BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh TMOHSATUSMH: MHOXECTBO, IMOAMHOXECTBO,  BBIMOJHATH
omepalid  HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHue, JIOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONKMCAHMS TIPOIIECCOB U SIBJICHUM, B TOM YHCII€ MPU PEIICHUM 3a7ad U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJML, aUarpamm, rpa@ukoB, MPEICTaBIATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



Pemarp 3amauum opraHu30BaHHBIM TEepeOOpPOM BapHUAHTOB, a TaKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHHS U MEPBI pACCEUBAHUS.

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

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YyCclie B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPHSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
! HosTopenne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas craTucTuka. PaccenBanne 4 bu6mmorexa [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB citydyaifHOTO COOBITHS 6 1 https:/m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Caysaitrieie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O0001enue, cucTeMaTH3alus 3HaHUH 4 2 https://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (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 bubmmorexa [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

HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
ara uudgpoBbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue A op
Bcero 5 6 H3yueHusi oOpa3zoBaTeibHbIE
padoThbI padoThI pecypes!
1 IIpencraBnenue JaHHBIX. 1 1.09 bu6mmoreka [IOK
OmnmcaTenpbHas CTAaTUCTHKA https://m.eds00.ru/863f029
5 Cnyuaiinas u3amMeHunBoCTh. CpeHue 1 8.09 bubmuorexa [JOK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BepositHOoCTH 1 1 15.09 bu6mmorexa [IOK
YaCTOThI https://m.eds00.ru/863f0578
Kitaccnueckue monenu reopun B OK
4 BEPOSITHOCTEN: MOHETA U UTPAJIBHAS 1 22.09 nommoreka L
oc https://m.eds00.ru/863f076¢
KOCTh
20.09 bu6mmoreka [IOK
1
> Oriconets https://m.edso0.ru/863f0a50
6.10 bu6mmoreka [IOK
1
y Jlicniepens wncsosoro Hadopa https://m.edso0.ru/863f0a50
7 CranmapTHOE OTKJIIOHEHUE YHCIIOBOTO 1 13.10 bu6mmorexa [IOK
Habopa https://m.edsoo.ru/863f0bfe
20.10 bubmuoreka [JOK
1
8 JluarpamMEL pacceHBatis https://m.edso00.ru/863f0ea6
3.11 bu6mmorexa [IOK
M 1
o HOAECTBO, TOAMHONCCTEO https://m.eds00.ru/863f1180
10 Omneparuy HaJ MHOKECTBAMH: 1 10.11 bu6mmorexa [IOK



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180

00BbeAMHEHNE, TIEPECEUCHHUE,

https://m.edso0.ru/863f143¢c

JIOTIOJIHEHUE
CaoiicTBa onepauuii HaJl 17.11
11 MHOKECTBAMHU: IEPEMECTUTEIBHOE, bubnunoreka [HOK
COYETATEIbHOE, PACIIPEAEIUTEIBHOE, https://m.eds00.ru/863f1784
BKJIFOUCHUS
12 I'padpuaeckoe npencrapieHue 24.11 bubmuorexa [JOK
MHOXECTB https://m.eds00.ru/863f198c
13 KoHTposbHas pabota 1mo Temam 1.12
"Cratuctuka. MHoxecTBa"
14 DOnemeHTapHbie coObITHS. CiydaliHbIe 8.12 bubnuotexa [JOK
COOBITHS https://m.edso0.ru/863f1dec
15 biaronpusrcTByromue 3jeMeHTapHbIe 15.12 bu6mmoreka [IOK
coObITHsI. BeposiTHOCTH COOBITHH https://m.edso0.ru/863f1dec
OnbIThI ¢ paBHOBO3MOXHBIMHU 22.12
16 3JIEMEHTAPHBIMHU COOBITHUSAMU. bubmmorexa LOK
L. https://m.edso0.ru/863f1f72
CryuaitHblii BEIOOD
[Ipaktrueckas padota "OMnbITHI C 12.01
17 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU bubmorexa HOK
https://m.eds00.ru/863f21ca
coObITUsIMH"
19.01 bu6mmoreka [IOK
18 Jlepeno https://m.eds00.ru/863f21ca
CBoiicTBa jiepeBa: €IUHCTBEHHOCTh 26.01
19 IIyTH, CyLIECTBOBAHNE BUCSYEU bubnnoreka [JOK
BEPLINHBI, CBSA3b MEXKIY YUCIOM https://m.eds00.ru/863f235a
BEPILIKH U YucIoM pEdep
20 [IpaBiio yMHOKeHUA 2.02 bubnuorexa [JOK

https://m.edsoo.ru/863f2a4e



https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

21 [IpoTrBOMOI0XKHOE COOBITHE 202 bubmorexa OK
P https://m.edso0.ru/863f2bac
99 Huarpamma Diinepa. O0beAMHEHUE U 16.02 bubmmoreka [JOK
MepECeUCHUE COOBITUIA https://m.edso0.ru/863f2cd8
HecoBmectablie coObiThs. Popmyna 2.03 bubmuorexa [JOK
23 .
CJI0’KEHUS BEPOATHOCTEN https://m.edso00.ru/863f2e36
HecoBmecTtHbie coObITHsI. DOpMyna 16.03 bu6mmoreka [IOK
24 .
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f2f8a
[IpaBuno yMHOKXEHUSI BEPOSITHOCTEM. 6.04
25 VciioBHas BEpOATHOCTh bubmorexa LHOK
P ' https://m.edsoo.ru/863f3214
HezaBucumblie coObITHS
[IpaBuiI0 yMHOXEHUS BEPOSATHOCTEMN. 13.04
26 YcnoBHAsS BEpOSITHOCTh bubmorexa [JOK
p ' https://m.eds00.ru/863f3372
HezaBucumblie coObITHS
97 [IpencraBnenue cirygaitHOTO 20.04 bubnuoreka [IOK
JKCIIEPUMEHTA B BUJE JIepEBA https://m.eds00.ru/863f3764
[ToBTOpeHue, 06o01IIeHNE. 27.04
28 [IpencraBienue qaHHBIX bubmorexa HOK
pedt A ' https://m.edso00.ru/863f38ae
OnucatenbHas CTaTUCTHUKA
11.05 bu6mmoreka [JOK
29 IT I
oBTOpeHie, oboduienne. Tpaget https://m.eds00.ru/863f3b06
KonrtponbHas pabora no remam 12.05
30 "Cnyuaiinsie coObITHs. BeposiTHOCTB bubmorexa HOK
i | - OeP ' https://m.edso0.ru/863f3cbe
I'pader
. bubnuorexa [JOK
19.05
31 Obobuaromii ypox https://m.eds00.ru/863f3f20
30 TosTopeHHue bubmuorexa [JOK

https://m.edso0.ru/863f4128



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

33

bubmuorexa [JOK
https://m.edsoo.ru/863f4312

34

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/863f4312

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
ara uuppoBbIe
Nen/m  Tema ypoka Kontpoabubie IIpakTuuyeckue A op
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [IpencraBneHune JaHHBIX 1 309 bubmmorexa [JOK
pedt A https://m.edso00.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 10.09 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Onepanuu Haj COOBITUIMU 1 17.09
4 HesaBucumocTs coObITHI 1 24.09
5 KomMOuHaTopHoe npaBuiio 1 1.10 bubnnoreka [JOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
6 IlepecranoBku. Pakropua. 1 8.10 bubnnoreka [JOK
CoueTraHus U YUCIIO COUYETaHUN https://m.eds00.ru/863f4e16
15.10 bu6mmoreka [IOK
7 T IT 1
peyrofbrime Lackaitt https://m.eds00.ru/863f5014
[IpakTrueckas padota 22.10
3 "BbruncieHne BEpoSITHOCTEN € 1 1 bubnnorexka [JOK
UCTOJIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIMIA IEKTPOHHBIX Ta0IuUL"
I'eomeTpuyeckas BEpOSTHOCTb. 5.11
9 Cry4aifHbIN BBIOOpP TOYKH U3 1 bubnuorexa [JOK
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyT'¥ OKPYKHOCTH



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884

I'eomerprueckast BEpOATHOCTb. 12.11
CrnyualiHblii BHIOOP TOUKH U3 bubnmoreka [JOK
10
(buUryphl Ha INTIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5a50
U3 IyTU OKPY>KHOCTHU
I'eomerprueckast BEpOATHOCTb. 19.11
1 CryualiHblii BEIOOP TOYKH U3 bubnmoreka [JOK
(buUryphl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTU OKPY>KHOCTHU
I'eomerprueckast BEpOATHOCTb. 26.11
12 Ciy4aifHbIi BBIOOp TOUKH U3 bubnuorexa [JOK
(GuUrypsI Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcneiTanue. Ycnex u Heygaya. 3.12
13 Cepust UCTIBITAHUMN JIO TIEPBOTO bubmorexa [JOK
P AOTIEP https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heyaaya. 10.12
14 Cepus ucIBITAHUN 10 TIEPBOTO bubmorexa [JOK
P AOTIEP https://m.eds00.ru/863f6356
ycrnexa
Hcnbrtanue. Ycnex U Heynaua. 17.12
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnsitannsa beprysmm. 24.12
16 BepositHocTH cOOBITHI B cepuu bubmorexa [JOK
P . P https://m.eds00.ru/863f64d2
ucneiTaHuil beprynnm
Wcnbrranus beprymnn. 14.01
17 BepositHocTH coOBITHI B cepuu bubmiorexa HOK
P . P https://m.eds00.ru/863f6680
ucnbITaHui bepHymmn
21.01
18 [Ipaktuueckas padota "UcnpiTanus bubmorexa LOK

https://m.edsoo.ru/863f67de



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

bepnymn"

CrnyvaifHas BeJTMYMHA U 28.01 bubmuorexa [JOK
19 .
pacnpenesieHue BEpOSTHOCTEN https://m.edso0.ru/863f6b44
20 MaremaTuyeckoe OKHJIaHUE U 4.04 bubmuorexa [JOK
JACTIEPCUS CITyYatHON BEJTMYUHBI https://m.edso00.ru/863f6da6
[IpumMeprl MaTeMaTU4ECKOTO 11.02
21 0KMJaHUS KaK TEOPETHUECKOTO bubmorexa HOK
p https://m.eds00.ru/863f686
CPEIHETrO 3HAYCHHS BEIMIMHBI
18.02 bu6mmoreka [IOK
22 ITousarue o 3aKOHE OOJIBIINX YHCEI
https://m.edsoo.ru/863f72c4
93 H3mepenue BepoaTHOCTEN € 25.02 bubnuorexa [IOK
TTOMOIITBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeneHune 3aKoHa OOJIBIIMX 3.03 bubnnoreka [JOK
qucel https://m.edso0.ru/863f7116
o5 O0001IeHNEe, CHCTEMAaTA3 AL 10.03 bubnuorexa [IOK
3HaHui. [Ipencrasienre qaHHbIX https://m.eds00.ru/863f783c
26 O06006111EH1E, CHCTEMATU3ALIHUS 17.03
sHaguii. OnucareabHas CTaTHCTHKA
O0001Ienne, cUCTEMAaTH3 AU 1.04
27 3Hannii. [IpeacraBnenne maHHBIX bubmmorexa [IOK
- ped A ' https://m.eds00.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001Ien1Ee, cCUCTEMAaTA3 AU 8.04
28 3HaHWi. BepoSITHOCTH Cy4aifHOTO bubmorexa HOK
- 2eP i https://m.edso0o.ru/863f7a4e
COOBITHS
O0001Ienre, cucTeMaTH3aIus 15.04
29 3HaHUW. BeposTHOCTH CITydaitHOTO bubnuorexa [JOK

COOBITHUS. DIIEMEHTBI
KOMOWHATOPUKH

https://m.edso00.ru/863f7c9c



https://m.edsoo.ru/863f6b44
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
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

30 O06o011eHne, CucTeMaTH3 AN 1 22.04 bubnmoreka [JOK
3HaHWH. DJIeMEHThl KOMOMHATOPUKH https://m.edso00.ru/863f7e54
O0001enue, cucTeMaTA3aIus 29.04

31 3HAHUM. DJIEMEHTBI 1 bubmuorexa [JOK
KoMOuHaTopuku. CiryyaliHble https://m.eds00.ru/863f8408
BEJIMYMHBI U pactpeaciieHus
O00011en1Ee, cCUCTEMaTH3 AL 6.05

32 3HaHuil. Ciy4aiiHble BeJTMYMHBI 1 1 bubmmorexa LIOK

https://m.edso0o.ru/863f861a
pacnpeeeHus
13.05 bu6mmoreka [IOK

33 Hrorosas koHTponbHas padota . https://m.eds00.ru/863f8b56

34 O00011eH1Ee, CUCTEMAaTH3 AL 1 20.05
3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC
Kona .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposTHOCTB M CTaTUCTHKA
Uurath nHPOpMAIIHIO, IPEICTABICHHYIO B Ta0JIMIIaX, HA IUarpaMMax,
5.1 MPEACTABIATh JIaHHBIE B BHJE TaOJMI, CTPOUTH JHArpaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MAaCCHBAM 3HAYEHUN
£ 5 OnuchiBaTh M HMHTEPIPETUPOBATh PEANbHBIC YHCIOBBIC JTaHHEIC,
MpeJICTaBICHHBIC B TA0IUIIAX, HA [Uarpammax, rpadukax
Hcnonp3oBarh JUIS OITMCaHUS JTAaHHBIX CTaTUCTHYCCKHUE
5.3 XapaKTEPUCTUKU: CpeHee apudMeTHUIecKoe, MearaHa, HauOobIee U
HaUMEHbIIIEe 3HAYCHUS, pa3Max
Nmetsb npencraBineHre o ciiy4yaiiHONM M3BMEHUYMBOCTH Ha MPUMEpax IEH,
54 (bU3UYECKUX  BEIUYHMH, AaHTPONMOMETPUYECKUX JIaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTHUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HHQPOPMAIUIO, TPEICTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPeICTaBIsATh JaHHBIE B BUIE
TabmuL, Auarpamm, rpaduKoB
OnucelBaTh JAaHHBIE C MOMOIIBI0 CTAaTUCTHYCCKUX IIOKA3aTCICH:
5.2 CpPeIHMX 3HAUCHWM W Mep pacceuBaHus (pa3max, ITUCIEPCUS |
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBBIX 3HAUCHUM M YaCTOThI COOBITHH, B TOM




YHUCJIe 10 Pe3yJIbTaTaM U3MEpPEHUN U HAOJII0ICHHIA

HaXO,I[I/ITB BEPOATHOCTHU CHy‘IaﬁHbIX COOBITUH B OIIbITaX, 3Haid

5.4 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
EE Hcnonb3oBate  rpaduueckue  MOAEIM:  JE€PEBO  CllydailHOro
' 9KCIIEPUMEHTA, AMarpaMMbl Jijiepa, YuciioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
E 6 Oolepaluyd  HaJ  MHOXECTBaAaMHU:  OOBEIMHEHHE, IEepeceyeHHE,
' JIOTIOJIHEHUE; IEPEUUCIIATH AIEMEHTHI MHOXKECTB, IPUMEHATH CBOWCTBA
MHOKECTB
Hcnonb3oBare rpaduyeckoe IMpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX/1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHU, B TOM UYHUCIE MPU
peleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATH JaHHbBIE B BUJIE TaOIUIL, JUarpamMm, rpadukoB
- Pemarp 3a1aun opraHu30BaHHBIM NEPEOOPOM BapHAHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
Wcnonb3oBaTh onucareiabHble XapaKTEPUCTHKU JJII  MacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE CpEJIHHE 3HAUEHUS U Mepbl
paccenBaHMs
54 HaxomuTh 4acTOThl 3HaU€HHWH W YAaCTOTHI COOBITUS, B TOM YHCIIE
. MOJIB3YSICh PE3Y/IbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
Haxoauth BEepOSTHOCTH CITy4aliHBIX COOBITHI B M3YYCHHBIX OIBITaX, B
5.5 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMHM, B CEpPUAX HCHBITAHMNA /0 MEPBOTO yclexa, B CEpUsix




ucnsiTaHui bepHyim

5.6

HNMers npencraBiieHHE O CIIy4alHOM BEIWYMHE U O PACHpEICIICHUU

BEPOATHOCTEMN

5.7

Hwmets npezcTaBieHrne O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJM 3aKOHa

OOJIBILINX YKCEI B IPUPOJIE U OOIIECTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOmuI, auarpamm, rpadukoB. 3aroJHEHHE
Ta0JIML, YTEHUWE U MOCTPOEHHUE AuarpaMM (CTOJIOMKOBBIX (CTOJIOUYATBHIX) U
5.1 KpyroBbix). UYUteHue rpaduKOB peanbHBIX mporeccoB. l3BnedeHue
uH(pOpMallMM W3 JWarpaMM M TaOJUIl, WCIOJIb30BAHWE M HWHTEPIPETaIUs
TAHHBIX
OrnucaTenbHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HanOoJiblllee ¥ HAUMEHbIIIee 3HAYCHUsI Ha0opa YMCIIOBBIX JaHHBIX. [Iprumepnl
Cy4yallHON U3MEHUYMBOCTHU
CrnyuyaliHplii 3KCIIEpUMEHT (OMBIT) M ciay4yaiiHoe coOwiThe. BeposTHOCTh U
5.3 yactoTa. Poib MaloBEepOSATHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B
npupojie u B oduiectse. MoHeTa U urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmua, pedpo. Crenenp BepuuHbl. Yncno pébep u cymmapHas
&4 cTenieHb BepiiuH. [Ipeacrapnenue o cBsa3Hoctu rpada. Llenu u nukist. [Tyt
' B rpadax. OO0xon rpada (sinepoB myTth). llpencraBmenue 00
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COJIEPKAHUS
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TAONUII, AUArpaMM, TpaduKoB
5 MHOXECTBO, D3JE€MEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuu Haj
' MHO’KECTBaMU: 00bEIMHEHUE, [IepeceueHre, J0NOJTHEHNE
£ 3 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpenenuTeabHOe, BKIIOUEHUS
5 4 Hcnonb3oBanue rpaduyuecKkoro MpPEICTABICHUS MHOXKECTB JUIS OMUCAHUS

peasbHBIX MPOLECCOB U SBJICHUI, IPH PEIICHUHN 3a/au.




N3mepenune paccemBaHusl AaHHBIX. Jlucmepcusi U CTaHAApTHOE OTKIOHEHHE

> YHCIOBBIX HAOOpoB. J{narpamma paccenBaHUs
DneMeHTapHbIe COOBITUS CIy4alHOTO onbiTa. Ciy4aifHble COOBITHS.
56 BepostHoctu coOpiTuii. ONBITBI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
' coObiTusiMu.  CiydaiiHbiii BbIOOp. CBs3b MEXIy MAaJOBEPOSATHBIMH MU
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTh IYTH, CYLIECTBOBAaHUE
5.7 BUCSAYEH BEPUIMHBI, CBSA3b MEK/Y YUCIIOM BEPIIUH U ynciaoM pédep. [TpaBuio
ymMHOXKeHUs. Pemenue 3aau ¢ nomouisto rpados
[IpotuBononoxkueie coObiTusA. J[uarpamma Diinepa. OObeguHeHue U
5.8 nepeceueHre coObiTuil. HecoBmecTHble cOObITHS. Dopmyina CIOKEHHS
BEPOSATHOCTEM
5.9 VYcnoBHas BepoaTHOCTb. [IpaBuino ymHoxxenus. HezaBucumbie coObITUS
[IpencraBnenue »skcnepuMeHTa B Buae JepeBa. Pemienue 3amad  Ha
5.10 HAaXO0’KJIEHUE BEPOSITHOCTEM C MOMOIIBIO JEpeBa CIy4ailHOTO 3KCIIEPUMEHTA,
quarpamm Jiepa
9 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOJMIl, TUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue Taliuil, Auarpamm, rpadukoB MO pearbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u pakTopHa
5.3 CoueTaHus U YUCIIO COUYCTAHHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3aay ¢ nCmoap30BaHUEM KOMOMHATOPUKHT
£ 6 I'eomeTrpuueckass BepoATHOCTb. CilydallHbIf BBIOOpD TOYKM M3 GUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1YTU OKPYKHOCTH
5.6 Wcneiranne. Yenex u Heynauya. Cepus UCIBITAaHUN A0 IEPBOIO ycrexa
£ 7 Cepus ucnbeitanuii beprymum. BeposTHOCTH COOBITHI B CEpHHM HCIIBITAHUN
' bepnynnu
5.8 CrnydaiiHasi BeJIMUMHA U pacipeiesieHue BEpOSITHOCTEN




Matemaruueckoe oxxugaHue U aucnepcus. Ilpumepsl MareMaTH4yecKoro

> O’KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEITUYUHBI

510 MareMaTtnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEJIMYHMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITaHUN bepHyn»

511 [lonatue o 3akoHe OonbIIMX 4YHcesl. M3MepeHHe BEpOSITHOCTEH € IOMOIIbIO

yacToT. Pojb 1 3HaueHue 3aK0Ha OOJIBIINX YMCEll B IPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K PeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATHAMU: MHOXECTBO, IOJMHOXECTBO, OlEpalun
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JI€pPEeBO, LIUKJI, IPUMEHATh UX IPH PELICHUU 33]a4; YMEHUE HCIIOJIb30BaTh
rpadguyueckoe TPECTaBICHHE MHOXKECTB [UIsl OINHCAaHUS  PeabHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPLI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJbHOC 4YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, IEIUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJb 4Kciia, OOBIKHOBEHHAs! ApoOb U JeCATHYHAs APOOH,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBUS C
YucCiiaMi, CpaBHUBATb W YIOPAAOYHMBATHL 4YMCJIa, MPCACTABIATL 4YHCJIa Ha
KOOPJIMHATHOM MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHATHSIMM: CTEINEHb C LEIbIM IIOKa3aTENeM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypaJbHOM CTENEeHH OoJblle
€MHMIIBI; YMEHHUE BBINOJHATH pacu€rhl Mo ¢opmyiam, npeoOpa3zoBaHUs
HENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3’I0KeHUEe MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JMHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA U X CUCTEMBI, KBaIpaTHbIC U IPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHON, B TOM YHUCIE IpU
pEelICHUH 3aJay U3 JIPYrux MNpPeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPJIUHATHYIO MPSMYIO U KOOPAMHATHYIO IUIOCKOCThH JJIst
M300paKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HAWOONIbIIee W HAaWMEHBIIEEC 3HAYCHUS (PYHKIMH, YMEHHUE
ONEPHPOBATh TOHATHSIMHU: TIpsAMas IMPOMOPIUOHAIBHOCTh, JIMHECWHAS
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPONOPIHUOHATBHOCTD,
napaboia, runep0oa; yMeHHue CTpOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3ajad W3 APYrux YYeOHBIX MPEIMETOB W PEaTbHOW JKU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 33a4 Pa3HbIX TUIOB (B TOM YUCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTW YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOIN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAME: (QUIYypa, TOYKA, OTPE30K, NpsMas, Jyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOBHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPaT, TPANEIHs; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (GUIYyp U
(baxToB

10

11

YMeHue omnepupoBaTh IOHATHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYroJIbHUKOB; NapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, yrojl
MEXy MPSIMBIMH, NEPIEHANKYIISIP, HAKJIIOHHAS, IPOEKIHs, moio0ue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
NapajuIeIbHOCTD U NEPIIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KAIOLEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, YFOJ'I (BG.]'II/ILH/IHa
yrila, CHHYC U KOCUHYC yTila TPEeyrojbHHUKA), IJIOLAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAIA MHOTOYTOIbHUKOB, JITHHBI OKPYKHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYroJbHOTO Mapajliesienurnesa; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAeH

12

Ymenune  u3zo0paxkaTb  IJIOCKMe  GUIypl W HX  KOMOMHANuW,
OPOCTPAaHCTBEHHBbIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh MOHATHSAMU: MPSMOYTOJibHAsh CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3aj]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MMPEAMETOB U peaibHON KU3HU

14

VYmMmenune OIICPpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIUIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALIUIO, IPEACTABICHHYIO B
TaOMUIIAX ¥ HA JUarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
pealbHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacIliO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4dalHBIA ONBIT  (Clay4yailHbIN
OKCIIEPUMEHT),  JJEMEHTAPHOE  COObITHE  (RJIEMEHTapHbIA  HCXO.)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUThb  BEPOATHOCTHM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelaTh 3ajauu
METOIOM OpPraHM30BAaHHOIO Iepedopa U C MHCHOJIb30BaHMEM IpaBUIIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXKAaloIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7au,
IIPUBOAUTH NPUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUpOJE U
JKU3HHM, PAaCIO3HABaTh IPOSBIICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNbTATHI, ITOJYYEHHBIE B XOJ€
pa3BUTHS MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MaTEMATHUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npodu
13 PanmonanbHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIIaMU
14 JeiicTButenpHble yncia. ApudmMernyeckue onepanuy ¢ AeMCTBUTEIbHBIMU YU CIaMHU
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoHalbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
25 ApudmeTrueckuili KOpeHb HaTypalbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llenbie w npoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEH
4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyIia CII0KHBIX MPOIIEHTOB
5 OyHKIMH
@ynkius, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O61acTh onpeaeneHus u
51 MHOXeCTBO 3HaueHuil ¢pyHkuuu. Hynu ¢ynkuuu. IIpomMexyTku 3HaKOINOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHMMYMBI (YHKLUH.
HauOonbiiee n HaumeHblee 3HaYeHUE (GYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPANHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






