[Ipunoxxenue 1.8
K OCHOBHOI 00pa30oBaTeNbHOM MporpaMmMe
OCHOBHOT'0 0011IeT0 00pa30BaHMS

PABOYAS IPOTPAMMA
(ID 9261878)

yueOHOro Kypca «BeposiTHOCTb M CTATHCTUKA)»
(0azoBbIii YPOBEHbD)

1St oOyyaromuxcst 7-9 KjaccoB



MNOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAMMOM KaXkJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuil, Mpu OBIAJACHUHM KOTOPHIMH TpeOyeTcst xopoias 0a30Bas MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTHU W CTAaTUCTUKH, Takas TMOJArOTOBKA BaKHA IS
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(eCcCUOHATBbHON Kaphephl.

Kaxx11p1il 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETo JaHHBIX. A T 0O0CHOBAHHOTO MPUHATHS PEIICHHS B YCIOBUAX HEJOCTATKa
WM U30bITKa WHOOPMAITMU HEOOXOAUMO B TOM YHUCIE XOPOIIOo COPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIONIYIO B ce0s B Ka4eCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBI XapaKTE€p MHOTHX pPEAJIbHBIX MPOIECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHaIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuobmaer o0yyaroumxcs K OOILIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKM OpraHU3aluu Tepedopa U mojacuéra 4ucia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETSHIINMN B
o0nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTAlIAlOTCSl TPEACTaBIEHUs OO0Yy4yaloUMXCsd O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro HccienoBaHusA, (HOopMUpYETCs MOHUMAHUE POJHU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUSI.

B cOOTBETCTBUMM C NaHHBIMU LEISIMH B CTPYKTYpe MpPOrpaMMbl y4yeOHOTO
Kypca «BeposSTHOCTh U CTaTHUCTHKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOLME COAEpKATENbHO-METOANYECKEe TUHUM: «lIpencraBieHre NaHHBIX U
omnucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATUCTUKA)
CIIY’KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB palbOThl ¢ WH(pOpMaimen: oT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIUK, NPEACTAaBICHHON B TaOnmuIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEeACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHMYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUSL.
PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHMIINE TUIOTE3HI,
Pa3MBITIUIATh HAJ (PaKTOpaMu, BHI3BIBAIOIIMMHA W3MEHUMBOCTh, W OIICHUBATH HUX
BIIMSIHUE HA PACCMATPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW HM3MEHUYMBOCTHU, UCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM Jid
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. bosbllioe 3HAUYEHHE HMEIOT MNPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMNBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONoA00Hs CIIy4alHOTO
coobiTus. Ilpw wum3ydeHum ydeOHOro Kypca oOydaronuecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJICHHS  BEpPOSITHOCTEHM B CIIyYalHBIX
HKCIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTABUTh U pelIaTh O0Jee CI0KHbBIC
3amauyu. B yueOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALMSIMU HAJ] MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajay, a TaKXKe HCIOJb30BaHUS B JIPYTrUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposTHOCTb U CTaTUCTUKA», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX U ONMcaTelbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JeMEHTh KOMOWHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orBoautcs 102
gaca: B 7 kimacce — 34 yaca (1 gac B Hexnemo), B 8 kimacce — 34 yvaca (1 gac B
Heneno), B 09  wmacce — 34 waca (I wac B HEHENO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) M
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpolreccoB. M3pneuenue undopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenpHasi CTaTUCTHUKA: cpefHee apu(MEeTHUecKoe, MeIWaHa, pa3Mmax,
HauOOJIbIIIeE W HAWMEHBINIEE 3HAYCHUS HaO0Opa YHCIOBBIX MaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHbI SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHEe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumuHbl. Yucno pébep M cymmapHas
crenieHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nukiel. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenne NaHHBIX B BUAE Ta0IUL, 1Uarpamm, rpa)ukoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoOHCTBa omnepanui
HaJl MHOXXECTBAMU: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PACIPENEIUTENIBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpadUyecKoro MpeacTaBICHUs] MHOXKECTB IJis
ONMCAaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHNH 3a/a4.

N3mepeHne paccenBaHMs AaHHBIX. /Hcnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHOoro ombiTa. ChyyaiiHble COOBITHS.
BepositHoct  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObITusiMU. CiyyaliHblil BIOOp. CBsI3b MEXAy MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YHUCIOM BepIIMH M yucioMm peodep. [IpaBumio
yMHOKeHHUs. Penienne 3aiau ¢ noMolpto rpagos.

[IpotuBononoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE W
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBuino ymHOxkeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Perienue 3agad Ha



HAaXOXXJEHUE BEPOSITHOCTEH C TIOMOIIBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpaMM, TpaduKoB,
UHTEpIIpeTalns JaHHbIX. YTeHHE U MOCTpOeHUE TabNuI, Tuarpamm, rpaduKkoB o
peaJbHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO cOUYeTaHUU. TpeyrojbHUK
[Tackains. Pemienue 3aau ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposITHOCTh. CiydailHbIN BbIOOp TOUKH M3 (GUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

HcnbiTanne. Ycnex m Heyaada. Cepusi UCHBITAHUM 1O NEPBOrO ycrexa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH COOBITUHA B CEpPUM HUCIBITAHUM
beprymm.

CnydailHas BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. Ilpumepbl MaTeMaTHYEeCKOro  OXHMJIAaHUA — Kak
TEOPETHUYECKOIO0 CPEINHET0 3HAYEHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBl «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnymnmy.

[lonatue o 3akoHe OOJIBIIMX 4Yucell. VI3MepeHre BepOSTHOCTEH C MOMOIUIBIO
yacToT. Poiab ¥ 3HaueHue 3akoHa OOJBIIMX YKCET B NPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JCHUH, YMEHUIO BHUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UeIOBEUYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATUH U OTIbIXa, pEryJsApHas (Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUM JJIs peuleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKW U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble ornueckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYIUpOBaAThH
OTIpEJICICHHUs]  TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA i OOOOIICHWS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (PakToOB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3amaud (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKkKe BbIJIBUIaTh
MIPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM HWIUTFOCTPUPOBATH
peraemMpie  3aJayd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJsiMHU O6IH€HI/I$I, SICHO, TOYHO, 'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0seMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh Pa3liMyue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM popme GpopMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4ETOM 3ajay MPE3eHTAIMN U OCOOCHHOCTEN ay/IUTOPHH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboTHI NPU PEIICHUN YUEOHBIX MaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl padbOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAWHHUPOBATH CBOU JECUCTBUS C JPYTMMH YJE€HAMH KOMAaHHbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysIbTarTa
pelIeHusI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WA HEAOCTIKECHUS LEIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh wuHOpMaIMIO, NPEICTABICHHYIO B TalOJIuIaX, Ha JgUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTe YW MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIIOBBIE  JIaHHBIE,
Mpe/ICTaBlICHHbIE B TA0JIMIIAaX, HA IMarpammax, rpapukax.

Hcnonb30BaTh 11 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKOoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3mMax.

NMeTs mnpencraBieHUE O CIIy4dalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
(¢u3NYeCKUX BEIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekats U mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMm, rpaduKoB, MIPEICTABIATh aHHbIE B BUJE TaOJMII, JUarpamm,
rpapuKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHUI M 4acTOTHI COOBITH, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIOICHUH.

HaxonuThe BEpOATHOCTH CIydalHbIX COOBITUH B OMBITAX, 3Has BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUHA, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAENTU: AEPEBO CIYYalHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJTHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe NpeCTaBICHUE MHOXECTB M CBA3EH MEXIY
HUMHU JUIsI ONTMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YHKCIIE TIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHbIX MPEIMETOB U KYpCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBeIBaTh HH(OPMALIMIO, MPEICTAaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJMl, AUarpamm, rpaukoB, HpPECTaBISATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpaukoB.



Pemarp 3amaum opraHu30BaHHBIM MEepeOOpPOM BapHUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCATENBHBIE XapPaKTEPUCTUKU JUII MAaCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauThs 4acTOThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCIIE IMOJIB3YSACh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxoauTbs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencraBleHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

HmeTs mpenctaBieHHEe O 3aKOHE OONBIIMX YHCENT KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOJIE u oO1ecTBe.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
bu6mmoreka [JOK
1 Hpencranicrie AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OmHcatenbHas CTaTneThia 8 1 https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
3 CaysaHas HSMCHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 B 4
BE/ICHHE B TCOPHIO Ipado https://m.edsoo.ru/7f415fdc
5 BepositHOCTh M yacToTa 4 1 bubmmorexa [IOK
CITy4altHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o0meHue, cucTeMaTru3aus 5 ) bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5
I[TPOI'PAMME




8 KUIACC

KoauuecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bu6nmoreka [IOK
L Hostopetne kypea 7 kiacea 4 https://m.edsoo.ru/7f417fh2
5 OnucaTenbHasi CTaTUCTUKA. 4 bu6mmoteka [IOK
PacceuBanne qanHbIX https://m.edsoo.ru/7f417fb2
bubnnoreka IIOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fh2
4 BeposiTHOCTS citydaiiHOTO 5 1 bubnnorexka HOK
COOBITHS https://m.edsoo.ru/7f417fb2
bubnnoreka IIOK
° Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Cryuaiirpie coObITHA 8 https://m.edsoo.ru/7f417fh2
7 O06o01eHue, cucTeMaTu3aus 4 5 bubmuotexa [JOK
3HAaHUU https://m.edsoo.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB I10 34 5 1
[TPOIT'PAMME




9 KUIIACC

KoaudecTBO 4acoB

Ne HanmMeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHubie IIpakTHYeckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
bu6mmoreka [JOK
L Hoptopennue kypea § iwacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOSATHOCTh 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 14 b 1
CHBITAIILL BepHyILH 6 https://m.edsoo.ru/7f41a302
. bubmmoreka [JOK
> Curysaifias BT IHHA 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obo0rmenue, KORTPOIH 10 L https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonTposabHubie IIpakTHyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 [IpencraBnenue NaHHBIX B 1 bubmuorexa [JOK
TadaIumax https://m.edsoo.ru/863ec1f8
5 [IpakTrueckue BBIYUCICHHUS 110 1 bubnnorexa [HOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3BiieueHne n uHTEpIIpETALUS 1 bubnnoreka [JOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTrueckas pabota 1 1
"Tabmusr"
I'paduueckoe npencrapnenue
5 JIAaHHBIX B BUJE KPYTOBBIX, 1 bubnuotexa [JOK
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JTuarpamMmm
UYUreHune U NOCTPOEHUE THArpamM.
6 [Tpumeps! nemorpaduaeckux 1 bubmmorexa [OK
PHMEp P https://m.eds00.ru/863ed602
JIuarpamMm
7 [IpakTuueckas pabora 1 1 bubnuoreka [IOK
"uarpamMmbr” https://m.eds00.ru/863ed72e
8 Uucnoseie Habopbl. CpenHee 1 bubnnorexka [JOK
apupmMeTHyecKoe https://m.eds00.ru/863ed846
9 Yucnossie HaOopel. CpenHee 1 bubnuotexa [JOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
10 Meauana 9yicioBoro Habopa. 1 bu6mmoreka [JOK




YV CcTONYNBOCTh MEIUAHEI

Menauana 94icioBoro Habopa.

https://m.edsoo.ru/863edb3e

11 .
Y CTOMYMBOCTh METHAHBI
12 [TpakTuueckas padora "Cpenaue bubnnoreka [HOK
3HaYeHUS" https://m.edso0.ru/863edc6a
HaunGospiiee 1 HanMeHbIIee
13 3HAYCHHUsI YMCIIOBOTO Habopa bubmorexa HOK
ba. https://m.edso0o.ru/863ee07a
Pazmax
Hawubonpuiee u HaMMEHbIIIEE
14 3HAYCHHS YHCIOBOTO Habopa.
Pazmax
Hawubomnpiree n HauMeHbIIIee
15 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
KonTponbsHas pabora mo Temam
16 "IIpencraBicHue TaHHBIX bubmorexa HOK
ped 8 o https://m.eds00.ru/863ee390
OmnmcaTenbHas CTAaTUCTHKA
17 Crny4aiiHasi ”3BMEHYMBOCTh bubnnoreka [JOK
(mpuMepsI) https://m.edso0.ru/863ee4bc
18 YactoTa 3Ha4EHNI B MACCUBE bu6mmoreka [IOK
ITAHHBIX https://m.edsoo.ru/863ee69c
bu6mmoreka [IOK
19 r
PYTHHpOBKA https://m.edso00.ru/863ee9d0
20 ['mcTorpammel
bubmuorexa [JOK
21 r
HETOTPaMMBbL https://m.edso00.ru/863eeelc
29 [TpakTrueckas pabora bubnuorexa [IOK

"Cry4aitHast U3SMEHYHBOCTH"

https://m.edso0.ru/863eecc8




I'pad, Bepuuna, pedpo.

23 [IpencraBnenue 3agauu ¢ bubmmorexa [JOK
ped A https://m.edso00.ru/863eef52
OMOIIbI0 Tpada
CreneHb (BaJICHTHOCTB)
BepiuHbL. Yucio pédep u bubnnoreka [HOK
24
CyMMapHasi CTEIEeHb BEPIIUH. https://m.edso0.ru/863efOba
Ilenb u UK
enb 1 UK. [1yTh B rpade.
25 ﬁ e CT;HGHI/IG};TCB}I;EO(}:TI/I bubmorexa LHOK
pedl https://m.edso00.ru/863ef236
rpada
26 [IpencraBnenne 06 bubmmoreka [IOK
OpPUEHTUPOBAHHBIX Tpadax https://m.eds00.ru/863ef3b2
97 Cry4aifHbIN OTIBIT U CITy4alHOE bubnnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB M yacTOTa COOBITHS.
Ponb ManoBeposITHBIX U
28 MPaKTUYECKH JIOCTOBEPHBIX bubmmorexa [JOK
p . A p https://m.edsoo0.ru/863ef646
cOOBITHI B IPUPOJIE U B
oO1ecTse
29 Momsera u urpanbHas KOCTh B
TEOpUU BEPOSTHOCTEN
[IpakTuueckas pabora "Hacrora bubnnoreka [JOK
30
BbINa/ieHus opia" https://m.edsoo.ru/863ef8a8
KonTponbhas pabota no remam
31 "Cry4aitHasi "3MEHUYUBOCTb. bubnmnoreka [JOK
I'pads1. BepositHOCTh https://m.eds00.ru/863f0186
CIy4aitHOTO COOBITHS"
32 [ToBTOpenue, 060061IEeHNE. bu6mmoreka [JOK




[IpencraBnenue 1aHHBIX

[ToBTOpenue, o6oOIICHNKE.

https://m.edsoo.ru/863efa24

bubmuorexa [JOK

33 OnucarenbHas CTaTUCTUKA 1 https://m.edsoo.ru/863efbaa
[ToBTOpenue, o6oOIICHNE.
34 BeposgTHocTh ciiyyaitHOTO 1 Bubmaorexa ITOK
p ya https://m.edsoo.ru/863efecO
COOBITHSA
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




8 KUIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KoHnTpoJbHbIE IIpakTHyeckue
n/n Bcero U3y4eHus o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 [IpencraBneHue 1aHHBIX. 1 bubmuorexa [JOK
OnucarenbHasi CTaTUCTUKA https://m.edso00.ru/863f029%
5 Crny4aifHasi ”3MEHUYHUBOCTb. 1 bubnuorexa [JOK
Cpennue yncioBoro Habopa https://m.edso0.ru/863f03fc
3 Crnyyaiinble COOBITHSL. 1 bubnuoreka [IOK
BeposiTHOCTH M 9acTOTBI https://m.eds00.ru/863f0578
Kitaccuueckue mojienu Teopuu
4 BEPOSATHOCTEH: MOHETA U 1 bubmorexa LHOK
P ) https://m.eds00.ru/863f076¢c
UTrpajibHast KOCTh
bu6mmoreka [IOK
° OrictoneHHs L https://m.edso00.ru/863f0a50
bu6mmorexa [IOK
6 1
Jlucniepens ncosoro Hadopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIOHEHUE 1 bubnnoreka [JOK
YHCIIOBOTO Habopa https://m.edso0.ru/863f0bfe
8 JlnarpaMMbl paccenBaHUs 1 bubmorexa HOK
p p https://m.edso00.ru/863f0ea6
bu6mmoreka [IOK
o MHOKECTBO, MOAMHONECTBO 1 https://m.eds00.ru/863f1180
Onepanuu HaJl MHOYKECTBaAMU:
10 061,: I/LIIHeHHeHne ecedyeHue 1 bubmorexa LHOK
A > T1eP ’ https://m.edso00.ru/863f143c
JIOTIOJTHEHUE
11 CBoiicTBa omepanuii HaJl 1 bu6mmoreka [IOK




MHO>KECTBaMU: IEPEMECTUTENBHOE,
COUeTaTeNIbHOE,
pacnpenesIuTenbHOE, BKIIOUEHHS

['paduyeckoe mpencraBieHue

https://m.edsoo.ru/863f1784

bubmuorexa [JOK

12
MHOKECTB https://m.edsoo0.ru/863f198¢c

13 KonTtponbHas pabora mo Temam
"Cratuctrka. Muoxkectna"

14 DneMeHTapHBIC COOBITHS. bubnnoreka [HOK
Crnyualinble cOOBITUS https://m.edso0.ru/863f1ldec
BraronpusaTcTByrOIIKE

15 BHGMGHI;a HbIE ZO6IJ:ITI/I$I bubmorexa [TOK

p o https://m.edsoo.ru/863f1ldec
BepositHocTn coObITHI
baarompusrcrBylomniue
16 3JIeMeHFT)a HbIE ZI)%HTI/IH bubmorexa [TOK
P . https://m.eds00.ru/863f1f72
BepositHocTn coObITHI
OMBITHI ¢ PABHOBO3MOXXHBIMHU
17 DJIEMEHTAPHBIMU COOBITHSIMU bubmmorexa LHOK
. pu ' https://m.eds00.ru/863f21ca
CrnyualiHblii BBIOOD
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
18 2JIEMEHTAPHBIMU COOBITHSIMU bubmmorexa [IOK
. P N ' https://m.edso00.ru/863f21ca
CrnyualiHblii BEIOOD
[TpakTuyeckas padora "OnbITHI €

19 aBHOBO3MOKHBIMH bubmmorexa [IOK
p https://m.edso0.ru/863f235a
AJIEMEHTAPHBIMUA COOBITUSIMU"

bubmuorexa [JOK

20
Jlepeso https://m.edso0.ru/863f2ade

21 CaoiicTBa aepeBa: €IMHCTBEHHOCTD bubnuorexa [JOK

MyTH, CYmeCTBOBAHUC BHUCSUEH

https://m.edsoo.ru/863f2bac




BEPIINHBI, CBSA3b MEXK/TY YHCIIOM
BEPILKH U YuciIoM pédep

22 [IpaBumo yMHOKEHUS bubmorexa LHOK
https://m.eds00.ru/863f2cd8
bu6mmoreka [IOK

23 Hlpapitio yMHOKetHs https://m.eds00.ru/863f2e36
bu6mmoreka [IOK

24 lporusononoxioe codpithe https://m.edso00.ru/863f2f8a

o5 Huarpamma Dittepa. O0beTMHEHNE bubnnoreka [JOK

Y TIEpECEUCHUE COOBITUIM https://m.edso0.ru/863f3214

26 HecoBmecTHble cOOBITHS. bubnuorexa [JOK

dopmyna CII0KEHUSI BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmecTHBIC COOBITHS. bu6mmoreka [IOK
dopmyiia CIOKEHUS BEPOSATHOCTEN https://m.eds00.ru/863f3764
[TpaBuiio yMHOKEHUs

28 BEPOATHOCTEN. Y ClIOBHAs bubnuoreka [IOK
BEpOATHOCTh. HeszaBucumblie https://m.eds00.ru/863f38ae
coOBITHS
[TpaBuiio yMHOXKEHUS

29 BEPOATHOCTEN. Y CIIOBHAsS bubnuoreka [IOK
BEpOATHOCTh. HezaBucumslie https://m.eds00.ru/863f3b06
cOOBITHS

30 [TpencraBnenue ciny4aitHOro bubnuoreka [IOK

JKCIIEPUMEHTA B BUJIE IEpeBa https://m.edso00.ru/863f3cbe
[IpencraBienue cy4aiitHOTO bubnnorexa [JOK
31
JKCIIEPUMEHTA B BUJIE JIEpeBa https://m.eds00.ru/863f3f20
39 [ToBTOpeHme, 0600IICHNE. bu6mmoreka [JOK

[IpencraBienue JaHHBIX.

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




OmnmncarenbHas CTaTUCTHKA

33 [ToBTOpenue, o600meHuE. ["padbl 1 ngj}j;f;igﬁg 63f4312
KonTponbhas pabota no remam
34 "Ciry4aifHbIe COOBITHS. 1
BepositHocTs. ['padsr"
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




9 KUIIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (POBbIE
Tema ypoka KonTposabHubie IIpakTHyeckue
n/n Bcero U3y4eHust o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
bu6nmoreka [IOK

L HpezcTapicHte AaHHELX 1 https://m.edsoo.ru/863f47ea

2 OmnucarenpHas CTaTUCTHKA 1 bubmmorexa [JOK

https://m.edsoo.ru/863f47ea

3 Omneparuu HaJ COOBITHUIMU

4 HezaBucumocTs coObITHI

5 KomOunaropHoe rpaBuiio 1 bubnnorexa [JOK
YMHOKECHUS https://m.eds00.ru/863f4e16

6 [lepectanoBku. @akTopual. 1 bubmmoreka [JOK
CoueTaHus U YKCIIO COYETAHUU https://m.eds00.ru/863f4e16

bu6mmoteka IIOK

7 T IT 1

PeyrOfbHie Hackaitt https://m.eds00.ru/863f5014
[IpakTnueckas pabora
"BeruniciieHne BEpOSITHOCTEN C

8 HCIIO0JIb30BaHUEM 1 1 brbmmorexa LTOK
. https://m.eds00.ru/863f5208

KOMOHHATOPHBIX (YyHKLIUH
3JIEKTPOHHBIX TabHI"
I'eomeTprueckas BEpOATHOCTb.

9 CryvaiiHblii BBIOOp TOUKH U3 1 bu6muoreka [JOK
Gburypsl Ha IJIOCKOCTH, U3 https://m.eds00.ru/863f5884
OTpe3Ka, U3 Jyr¥ OKPY>KHOCTH

10 I'eomeTprueckast BEpOATHOCTb. 1 bu6muoreka [JOK
CrydaifHpIii BHIOOP TOUKH U3 https://m.eds00.ru/863f5a50




(burypsl Ha MIOCKOCTHU, U3
OTpe3Ka, U3 Iyru OKPY>KHOCTHU
I'eomeTpuueckas BEpOATHOCTbD.
CrydaiiHplii BHIOOP TOUKH U3

bubnunorexa LIOK

11
(burypsl Ha MIOCKOCTHU, U3 https://m.edso00.ru/863f5bfe
OTpe3Ka, U3 TyTd OKPYKHOCTH
I'eomeTprueckas BEpOATHOCTbD.

12 CrnyyaitHbiii BEIOOP TOUKH U3 bubnmoreka [JOK
(burypsl Ha MIIOCKOCTH, U3 https://m.edso00.ru/863f5e10
OTpe3Ka, U3 IyTd OKPYKHOCTH
UcneiTanue. Ycnex u Heygayva.

13 Cepus UCTIBITAHUHN JI0 TIEPBOTO buomiorexa LIOK

p P https://m.eds00.ru/863f6162
ycrexa
UcnwiTanue. Ycnex u Heygayva.
14 Cepus UCTIBITAHUHN JI0 TIEPBOTO bubmroreia LIOK
p A0 TIep https://m.eds00.ru/863f6356
ycrexa
HcneiTanue. Ycnex u Heygayva.

15 Cepus ucnbITaHUM 10 IEPBOTO
ycrexa
Hcnbitanusa beprymin.

16 BepositHOCTH cOOBITHI B cepun buomrorexa LIOK

P . P https://m.eds00.ru/863f64d2
ucnbiTanui beprynnu
Hcnbitanusa beprymm.
17 BepositHOCTH cOOBITHI B cepun bubmmoreka LIOK
p . p https://m.eds00.ru/863f6680
ucnbiTanuit bepuynnu

18 [IpakTuueckas pabora bubmuoreka [IOK
"Ucneiranusa bepnymim" https://m.edso00.ru/863f67de

19 CrnyuaiiHas BeJIMUMHA U bubmuoteka [IOK




pacnpezesieHne BeposTHOCTEH

Marematrnueckoe OXXKUJIaHueE 1

https://m.edsoo.ru/863f6b44
bubnunoreka LIOK

20
JUCTIEPCHS CITy4YailHOW BETMYMHBI https://m.edso00.ru/863f6da6
IIpuMepsl MaTeMaTH4ECKOroO
21 OXXKHJaHUS KaK TEOPETHIECKOTO bubmorexa LOK
a p https://m.eds00.ru/863f6£86
CPEIHETO 3HAYCHHSI BETNIHHBI
99 [TonsiTHe 0 3aK0HE OOJIBIIMX bubnuorexa [JOK
qucen https://m.eds00.ru/863f72c4
93 N3mepenne BepoATHOCTEN € bubmmoreka [JOK
IIOMOIIILIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeneHnue 3aKkoHa OOJIBIINX bubnuoreka [IOK
qucen https://m.eds00.ru/863f7116
o5 O60061eHue, cucTeMaTu3alus bubnnorexa [JOK
3HaHui. [IpencraBienue n1aHHBIX https://m.edso0.ru/863f783c
O06001enue, cucTeMaTH3aIUs
26 3HaHui. OnucarenbHas
CTaTUCTUKA
O0006111eH1E, CUCTEMATH3AIIHS
27 3aanui. IIpencrasienne JaHHBIX bubmorexa HOK
P ’ https://m.eds00.ru/863f893a
OmnucarenpHas CTaTUCTHKA
O0006111eH1E, CHCTEMATH3AIIMS
28 3HaHWUH. BeposTHOCTh bubmorexa [JOK
o P https://m.eds00.ru/863f7a4e
CITy4aifHOTO COOBITHS
O0001enue, cucTeMaTH3aIus
29 3HaHUU. BeposTHOCTH bubmuoreka [IOK
CITy4aitHOTO COOBITHS. DJIEMEHTHI https://m.edso00.ru/863f7c9c
KOMOMHATOPUKHU
30 O06o00menne, cucTeMaTHu3aIus bubmuoreka [{OK




3HAHUN. DJIEMEHTBI
KOMOWHATOPUKH

O0001enue, cucTeMaTH3alus

https://m.edsoo.ru/863f7e54

31 3HAaHUN. IJIEMEHTHI 1 bubnunorexa LIOK
koMmOuHatopuku. CiryqdaitHbie https://m.eds00.ru/863f8408
BEJIMYUHBI M pacIipeiesICHUs
O0001menue, cucTeMaTH3aIUs

32 3HaHui. CiayJaiiHple BeJTUMYHHEI U 1 bubmorexa [JOK

ek https://m.eds00.ru/863f861a
pacrpeneneHus
bubnunoreka LIOK

33 Hroroast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/863f8b56

34 O0001menne, cucTeMaTH3aIUs 1
3HaHWH
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[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOM
MPOBEPAEMOro 00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 0011IeT0
pe3yJbTara o0pa3oBaHus
5 BeposiTHOCTB 1 cTaTUCTHKA
Yurate wuHbOpMaNUIO, TMPEACTaBICHHYI0 B Ta0nulax, Ha
51 auarpaMmax, TpEJCTaBIsTh JaHHbIC B BHJIE TaOJHI], CTPOUTH
auarpamMmbl - (CTONIOMKOBBIE (CTOJIOYATBIE) W KPYrOBBIE) 10
MAacCUBaM 3HAYCHUU
5 OnuceiBaTh U UHTEPIPETUPOBATH peaIbHbIC YHCIIOBHIE JaHHBIC,
Mpe/icTaBJICHHbIE B TA0IMIIAX, HA [uarpammax, rpadukax
Wcnonb3oBath [y OmHMCAaHUA  JaHHBIX  CTATUCTHYECKUE
5.3 XapaKTEPUCTUKHU: cpenHee apudmernyeckoe, MeuaHa,
HauOOoJbIIIee U HAMMEHbIIIee 3HAUCHUS, pa3Max
HNmets npencraBiieHre O CIIy4alHOM M3MEHYMBOCTH Ha IpUMeEpax
5.4 1IeH, GU3NYECKUX BETMYMH, aHTPOIIOMETPUUECKHX JaHHBIX, UMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
pe3yJbTara o0pa3zoBaHus
5 BeposiTHOCTB M cTaTHCTHKA
N3Bnekaty u npeoOpa3oBbIBaTh MHPOPMAIIHIO, TPEICTABICHHYIO
51 B BHUJE TaONWIl, nuarpamMM, rpadukoB, MPEACTABIATH JaHHBIC B
BHJIC TAOJIHII, TUarpamMm, rpad)uKoB
OnuceIBaTh JTaHHBIE C MOMOIIBIO CTATHUCTHYECKUX IMOKa3aTeseH:
5.2

CpCaHux 3HAYECHUN H MCp pacCCUBAHUMA (pa3Max, AUCTICPCUA U

CTaHJApPTHOE OTKJIOHCHHE)




5.3

5.4

5.5

HaxoauThk 4acTOTHI YKMCIOBBIX 3HAUCHHMH W YacTOTHI COOBITHI, B

TOM YHCJIE MO pe3yibTaTaM U3MEPEHUN U HAOIIOJeHUI

HaxoauTh BEpOSITHOCTH Ciy4ailHBIX COOBITHII B OIBITaX, 3Has
BEPOSATHOCTH 3JIEMEHTapHBbIX COOBITUH, B TOM YHCJE B OIbITaX C

PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITUSIMU

Hcnonp3oBate Tpaduyeckue MOJEIH: JEpeBO  CIy4alHOTro

SKCIIEPUMEHTA, AUarpaMMbl Diljiepa, YuciIoBas npsmas

5.6

5.7

9 KIIACC

OHepI/IpOBaTB IIOHATUAMU: MHOXECTBO, IIOAMHOXKECTBO,
BBIIIOJIHATH orncpannun Ha MHOXKCCTBaMHU: 06'bel[I/IHeHI/Ie,
INEPECCUCHUEC, AOIMOJHCHUE, ICPCUUCIATHL 3JIEMCHTBI MHOXKCECTB,

IIPHUMCHATH CBOMCTBA MHOKECTB

Hcnonb3oBark rpadgudeckoe MpeiIcTaBiICHHE MHOXKECTB U CBS3CH
MEXIy HUMH JJIsi OMHMCAHUS MPOLIECCOB U SBJICHUI, B TOM UYHUCIE

IIpH pCHICHUHA 3a4a4 U3 JPYTIUX y‘IC6HLIX npeaMeToOB U KypCOB

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI1
0o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'O 00111€r0
o0pa3oBaHus

5

5.1

5.2

5.3

5.4

BCPOHTHOCTB 1 CTaTUCTHUKA

H3Baekats u HpeO6pa30BBIBaTB I/IH(I)OpMaLII/II-O, MMpEACTaBJICHHYIO B
Pa3jIMdYHbIX HUCTOYHUKAX B BHUIC Ta6J'II/II_[, Auarpamm, l"pa(bI/IKOB,

MIPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, Uarpamm, rpagukoB

Pemrate 3agaun OpTraHN30BaHHbBIM Hepe6op0M BAapHUaHTOB, a4 TAKKC

C UCITOJIb30BAHNECM KOM6I/IHaTOpHLIX paBUI 1 METOJ0B

Hcnons30BaTh omnucaTejIbHBIE XapaKTCPUCTHUKU [TJIsI MACCHBOB
YUCJIOBBIX HAaHHBIX, B TOM YHUCJIC CPCAHHUC 3HAUCHUA H MCPLBI

paccerBaHUsI

HaxoauTh 9acToThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE
MOJB3YyACh  pe3yJbTaTaMH  MPOBEAEHHBIX  HM3MEPEHUH U

HaOJIFOIEHUN

5.5

Haxoaute BCPOATHOCTHU CJ'Iy‘-IaI\/'IHHX COOBITHH B N3YUCHHBIX




5.6

5.7

ONBITaX, B TOM YHCJI€ B OINbITaX C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU COOBITUSIMH, B CEpUSAX HCIBITAHUN 10 MEpPBOro
ycrexa, B cepusix ucnbiTanuii bepuymiu

Nmers  mpencraBieHue O CIy4yalHOW  BEJIMYMHE U O
pacnpezieieHuu BEpOosTHOCTEN

Hmers mpenctaBieHHE O 3aKOoHE OOJNBIIMX 4YHCET Kak o
MPOSIBICHUU 3aKOHOMEPHOCTH B CIY4YailHONH HM3MEHUYHMBOCTH U O

POJIN 3aKOHA OOMIBIINX YKCENT B Impupoac u O6H_ICCTB€




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
Kon
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBinenue OaHHBIX B BHAE TaOMUL, auarpamm, rpa@ukoB. 3amojHEHUE
- TaOJIMIl, YTEHHWE M TOCTPOCHUE auarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
' KpyroBbix). UteHune rpadukoB peajabHBIX IpolieccoB. M3pneuenne uHbopManuu
U3 AUarpamm U TaOJIHIl, HCTIOJIb30BAaHUE U MHTEPIIPETAIUS TaHHBIX
OnwucarenpHasi CTaTHCTHKA: CpegHee apupMeTHyeckoe, MeauaHa, pasMmax,
5.2 HauOoJblllee W HaWMEHbIee 3HAUYeHHs Ha0opa YHCIOBBIX HaHHBIX. lIpumepsl
CIIy4ailHOM M3MEHYMUBOCTH
CrnyJaiiHplii SKCriepuMEHT (ONBIT) W CilydailHoe coObithe. BeposTtHOCTh U
5.3 yacTtoTa. Ponb MajgoBepOsTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B PUPOIE
U B o0mecTBe. MoHeTa U UrpajibHas KOCTb B TEOPUU BEPOSITHOCTEH
I'pad, Bepmuna, pedbpo. Crenenp BepiuHbl. Uncno pédep u cymMMapHasi CTEIeHb
54 BepmnH. [Ipeacrasnenue o cBasHocTu rpada. Llenm u muknsl. [Tyt B rpadax.
' Oo6xon rpada (siinepoB mytsb). IlpencraBnenne o6 opueHTHpPOBaHHOM Trpade.
Pemenue 3a1a4 ¢ momoisio rpagos
8 KIIACC
IIpoBepsieMbli 3JIEMEHT COACPKAHUS
Kon
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBienre qaHHBIX B BUAE TAOIUIl, AUarpaMM, TpaduKoB
£ 5 MHOXecTBO,  3JEMEHT  MHOXECTBa, IMOAMHOXecTBo.  Omnepamuu  Haj
' MHOXKECTBaMU: O0bEIMHEHNE, TTePEeCceUCHHUE, TOTTOTHECHHE
£ 3 CgoiicTBa omnepanuid HajJ MHOXECTBAaMHU: MEPEMECTUTEIBHOE, COYETATEIbHOE,
' pacrpeieNuTeNbHOE, BKIIOYESHUS
£ 4 Hcnonp3oBanne rpaduveckoro MPEACTABICHUS MHOXECTB ISl OIHCAHUS
' peabHBIX MPOLECCOB U ABJICHUN, IPU PEIICHUH 3a/1a4.




£ E N3mepenne paccenBaHusd MaHHBIX. Jlucnepcuss M CTaHIAPTHOE OTKIIOHEHUE
' YHCIIOBBIX HAOOPOB. J[MarpamMma paccenBaHUs
DOneMeHTapHble  COOBITHS  ciay4aiiHoro  ombita.  CilydallHbIE — COOBITHSL.
56 BepositHoctt  coObiTui.  OnNBITBI  C  PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMU
' coObrTusiMu. CirydaiiHeiii BEIOOP. CBsI3b MEKIY MaJIOBEPOSITHEIMHU M MPAKTUYCCKU
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JAepeBbEB: €AUHCTBEHHOCTH IYyTH, CYIIECTBOBAHHE BUCAYCH
5.7 BEPIIHHEI, CBSI3b MEXK/Y YHCIIOM BEPIIHH U YUCIIOM péoep. [IpaBuino yMHOXKEHHUS.
Pemenue 3ana4 ¢ momouisio rpadoB
£ g [TpotuBononoxubie coOObITHA. JInarpamma Ditiepa. OObeTMHEHHE U TTIEpEeCeUCHUE
' coObIThii. HecoBMecTHBIE cOOBITHS. DOpMYyIIa CIIOKEHHS BEPOSTHOCTEH
59 VYcnoBHas BeposiTHOCTD. [IpaBuiio ymHoxenus. HezaBucumbie coObITHS
[IpeacraBnenue skcrnepuMeHTa B BUAE JepeBa. PemieHue 3a1ad Ha HaAXOXKIEHUE
5.10 BEPOSITHOCTEM C TIOMOIIBIO JIEpeBa CIYy4alHOTO SKCIEPUMEHTA, JUarpamm
Diinepa
9 KUJIACC
IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Kon
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienue naHHBIX B BUJIE TaOIHI], JUArpaMm, TpadUKOB, UHTEPIIPETAIUS
5.1 MaHHBIX. UTeHHe M TMOCTpOEHHE TaONuWIl, AMArpaMM, TpadUKOB MO peaTbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CoueTraHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ UCmoib30BaHHEM KOMOMHATOPUKHI
- ['eomeTpuueckass BeposiTHOCTb. Cny4ailHeli BbIOOp TOYkM U3 (UTYpPH Ha
' MJIOCKOCTH, U3 OTPE3Ka U U3 JyTU OKPYKHOCTH
5.6 UcnbiTanue. Ycnex n Heygaya. Cepusi ICTIBITAaHUN 10 IEPBOrO ycrexa
£ 7 Cepust ucnbitanuii bepaymm. BeposTHOCTH cOOBITHI B CepUM HWCIBITAaHUIN
' bepnymnu
5.8 CrnyyaiiHas BeJIMUMHA U paclpesiesieHue BeposiTHOCTEN
5.9 MaremaTtnueckoe OXuJaHue W gucnepcus. [Ipumepbl MaTeMaTHYECKOTO




OXHNJaHHA KaK TCOPETHICCKOT'O CPEAHETO 3HAUCHUSA BCIIUMYNHBL

510 MatemaTtuueckoe OXHNIAaHUE W JHUCIICPCUA CHy‘l&fIHOfI BCJIIMYHMHBI «YHCJIIO

YCIIEXOB B CEpUH UCIIbITAaHUI bepHyn»

[lonarue o 3akoHe OoybIIMX 4YKced. V3MepeHHE BEpOSITHOCTEH C IMOMOIIBIO

5.11
yacToT. Pojb ¥ 3HaUYeHHe 3aKOHAa OOJIBIINX YHCE B opupoac u O6I_I_I€CTB€




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kona
NMPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTe/JIbHOI MPOrPaMMbl OCHOBHOI'0 0011Eer0o
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATHAMHU: MHOXKECTBO, IOAMHOKECTBO,
olepanyy HaJ MHOXXECTBAMU; YMEHHE ONEpPUPOBATh MOHATUAMU: rpag,
CBSI3HBIA Tpad, AepeBO, LUK, NPUMEHITh MX IMPH PELUICHUM 3a/ad;
YMEHHUE HCIOJb30BaTh TpapuuecKoe IPEACTaBICHUE MHOXECTB IS
OIIMCaHUsl PEAIbHBIX IIPOLIECCOB U SIBJIICHHUM, IPU PEIICHUM 3a7a4 U3
JpYrux y4yeOHbIX IPEAMETOB

YMeHue onepupoBaTh NOHATUSAMHU: ONPEIEICHUE, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO; yYMEHUE paClO3HABaTh WCTHUHHBIE M JIOKHBIE
BBICKA3bIBAaHUS, IPUBOIUTH IIPUMEPBI M KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHne omnepupoBaTh MOHATHUSMU: HATypajJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIUMOCTH, IIeJIO€ YHCIIO0, MOJYJIh YHUCIA, OOBIKHOBEHHAas Ipo0b W
JecsATUYHAsE JpoOb, CTAHAAPTHBIA BHUJ YHKCIA, PAMOHAIBHOE YHUCIIO,
UPPaLMOHATIEHOE YUCII0, apu(METHUECKHUI KBaJAPATHBIA KOPEHb; YMEHHE
BBINIOJIHATH JICMUCTBUS C YUCIIAMH, CPAaBHUBATh U YNOPSAI0YUBATH YHUCIIA,
MPEACTABIATh YWCIA HA KOOPAMHATHOW NPSIMOM, OKPYIJISATh YHMCHA;
YMEHUE JeNaTh NPUKUAKY U OLEHKY pe3yJbTaTa BEIUUCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM I0Ka3aTeleM,
apudMeTHUeCKuil KBaJapaTHBIH KOpPEHb, MHOTOWIEH, aireOpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH cTeneHu
Oosibllle  €MHMIBI; YMEHHE BBINOJHATH pacuéTel 1o (opMmynam,
npeoOpa3oBaHusl  LENbIX, JAPOOHO-PALlMOHANBHBIX BBIPQXKEHUH U
BBIPAXEHUI C KOPHSAMH, Pa3JI0KEHHE MHOTOUJIEHA HA MHOXHUTEIHU, B TOM
YyHClie C HMCMOJb30BaHUEM (OPMYJI PAa3HOCTU KBAJpaTOB M KBajapara
CYMMBI ¥ pa3HOCTH

YMeHue onepupoBarh MOHATHSAMHU: YHMCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM TIEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON; YMEHHE pelaTh JUHEWHbIE W KBAJIpaTHbIC YpaBHEHMUS,
JpOOHO-paIIMOHATILHBIE YPAaBHEHUSI C OJTHOM TIEPEMEHHOM, CUCTEMBI JBYX
JIMHEMHBIX ypaBHEHWM, JIMHEHHbIE HEPABEHCTBA M HUX CHCTEMBI,
KBaJ[paTHble UM  JpOOHO-pallMOHaJbHbIE HEPABEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHUCJE MPU PELIEHUH 3a/1a4 U3 IPYTUX OPEAMETOB U
MPAKTUYECKUX 3a]a4; YMEHHUE UCIIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U



KOOPJAMHATHYIO IUIOCKOCTh JUIS HM300pa)KeHHs peIIeHUil ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAMU: (QYHKIMSA, rpaduK (QYHKIHH, HYIH
(GYyHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHHMS,
yObIBaHUs, HauOOJbIIEE W HAMMEHBIIEE 3HAUYCHUS (YHKLIUHU; YMECHHE
ONEpPHPOBATH MMOHATUSMH: TIpsAMas MPOIOPLUOHATBHOCTD, JHHEHHAs
byHKIUMs, KBampaTu4Has QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboja, rTumnepOoyia; yYMEHHE CTpOUTh Tpaduku  QyHKIUH,
UCTIONB30BaTh TpaduKU Ui ONPEACICHHUS CBOWCTB TIPOIIECCOB U
3aBUCUMOCTEH, JIJISl pEIIeHHs 33aad M3 IPYTUX y4eOHBIX MPEJAMETOB U
peanbHOM KHU3HHM; YMEHHE BBIpaXaTh (pOpMylaMu 3aBUCHMOCTH MEXIY
BEJIMYMHAMU

YMeHune ONEepUpPOBATH MOHATHUSIMU: MIOCJIEI0BATEIbHOCTD,
apudmeTnyecKas U reoMeTpruecKas MPorpeccun; yMEHHe UCIOIb30BaTh
CBOICTBa MOCIIE0BATENLHOCTEH, (DOPMYIIBI CyMMBI M OOIIIETO WiIeHA MPH
peLIeHNH 3a/1a4, B TOM YHWCIIE 3a/1a4 U3 JAPYTHX y4EOHBIX MPEIMETOB U
peanbHOU KU3HU

VYMeHue pemaTh 3aJaud pa3HbIX TUIOB (B TOM YHCIIE Ha INPOLIEHTHI,
JIOJIM ¥ 4acTH, JBM)KEHUE, paboTy, LIeHy TOBapOB MU CTOMMOCTh MOKYTIOK
U YCIyI, HAJIOTW, 337ayd M3 OO0JIaCTH YHpPABICHUS JMYHBIMH U
ceMeWHBIMU (PMHAHCAMH); YMEHHE COCTABJIATH BBIPAKCHUS, YPAaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3aa4H, UCCIIEI0BATh MTOJy4EHHOE
pelleHre ¥ OLEHUBATh MPaBIONOA00HOCTh MOJYUYEHHBIX PE3YIbTATOB

VYMeHue omnepupoBaTh MOHATHSAMU: (UTypa, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN 1
PaBHOCTOPOHHHMI  TPEYTrOJbHUKH, MPSIMOYTOJBHBIH  TPEYTOJIbHUK,
MenuaHa, OMCCEKTpHCAa M BBICOTA TPEYrONBbHUKA, YETHIPEXYTOJIbHHUK,
napajjieNiorpaMM,  poM0O, TPSAMOYTOJIBHUK, KBaJpar, Tparenus;
OKpPY)KHOCTB, KPYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
burypamu; ymeHue pemaTbh 3aJadd, B TOM YHUCIIE€ U3 IOBCEIHEBHOIl
KU3HM, Ha HAXOXKICHUE TEOMETPUYECKMX BEJIWYMH C IPUMEHEHHEM
U3yYEHHBIX CBOMCTB GUTyp U (hakToB
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YMeHue omnepupoBaTh MOHSATHSAMH: pPABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbBHUKOB; MAPAJUIEIIBHOCTD U MEPIEHIUKYIISIPHOCTD MPSAMBIX, YIOJl
MEXIy MpSIMbIMM, MEPIEHAUKYNAp, HAKIOHHAs, MPOEKIHs, Mojaolue
¢uryp, nogo0HbIE TPEYTrOJbHUKH, CUMMETPUS OTHOCHUTEIBHO TOYKH H
OpsAMOM; yMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHUIO M Moj00ue
buryp, mnapauleNbHOCTh W NEPHEHIUKYISIPHOCTh  NPSMBIX B
OKPY’KaOIlleM MHUPE

YMeHue oneprupoBaTh MOHATUSAMU: JUIMHA, PACCTOSHUE, Yroa (BeTUYrnHA
yria, CHHYC M KOCHHYC YIJIa TpPEYTrOJIbHMKA), IUJIOLAaAb, YMEHHUE
OLICHUBATh pPa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM MMPE;
yMEHHE  MPUMEHATh  (GOpMyJIbl  MepuUMeTpa W IUIOLIAAU
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MHOTOYTOJTbHUKOB, IJIMHBI OKPY)KHOCTH M IUIOIIATH Kpyra, o0bema
IPSIMOYTOJIBHOTO  MapajijieNienumeaa; yMEHUE MPUMEHSTh MpU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojbHHUKA,
teopemy  Ilucdaropa, TpUroHOMETpUYECKHE COOTHOIICHHUS  JJIs
BBIUMCJICHUS ITMH, PACCTOSHUH, ILTOMIAeH

Ymenue wu300paxarb IUIOCKHE (GUTYpl W HUX  KOMOWHAIIWH,
INPOCTPAaHCTBEHHbIE (UIYPHI OT pPYKH, C TIOMOIIBIO YEepPTEKHBIX
MHCTPYMEHTOB M  JJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU
CHMBOJIFHOMY OITCAaHHIO
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YMenue OIICPHUPOBATH MMOHATHAMU: MIPAMOYT'OJIbHASA CUCTEMA KOOPAHNHAT,
KOOpAWHAThbl TOYKH, BCKTOP, CyMMa BCKTOPOB, NPOU3BCACHUEC BCKTOPA
Ha YHUCJI0, CKAJAPHOC IPOU3BECACHHUEC BCKTOPOB; YMCHHUC HCIIOJIB30BATH
BCKTOPbI U KOOPJAWHATHI JJIA IMIPCACTABICHUA OaHHBIX W PCIICHUA 3a1a4,
B TOM YHCJIC U3 APYIrUux y‘le6HbIX npeaMETOB U peaHBHOﬁ KHN3HU
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YMeHue onepupoBaTh TOHSATHSAMH: CTOJOWKOBBIE M KPYrOBBIE
qUarpaMMbl,  TaONMIBL,  cpeaHee  apuMETHYECKoe,  MEIuaHa,
HauOoJplllee M HaMMEHbIIEe 3HAYeHHs, Pa3Max 4YHUCIOBOro Habopa;
YMEHUE  HW3BJIEKaTh,  UHTEPIPETHPOBATH U  NPeoOpPa3OBBIBATH
uHpOpMalLMIO, TPEACTaBIEHHYHO B Ta0lIMLIax W Ha JAMarpammax,
OTPaKAIOIIYI0 CBOMCTBA W XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
ABJICHUM;  yMEHHE  PACIIO3HAaBaTh  W3MEHYMBBIE  BEJIUYMHBI B
OKpYXaroIleM MUpe

YMeHue onepupoBaTh MOHITUSAMH: CIy4aWHBIM OMNBIT (CIy4aiHbII
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA  HCXOJ)
CIIy4aifHOTO OMbITa, CIyd4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIYYalHBIX COOBITHH B OIBITAX C
PaBHOBO3MOXXHBIMH JJICMEHTAPHBIMU  COOBITUSMHU;, YMCHHE pEIIaTh
3aJ]aud METOJOM OpTraHW30BAaHHOTO Tiepedopa W C HCIOJIb30BAHUEM
MpaBWJIa YMHOXEHUS; YMCHHE OICHUBATh BEPOSTHOCTH pPeaTbHBIX
COOBITHII W SBIIEHWH, MOHUMATh POJb MPAKTHYECKH IJOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MHPE U B KHU3HU; 3HAKOMCTBO
C TOHSTHUEM HE3aBHCHMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHCEI ¥ €T0 POJIBI0 B MACCOBBIX SIBICHUSIX

YMeHue BbIOMpaTh NOAXOIAMIMM HM3YyYEHHBIH METON JUIsl pEelIeHUs
3a1a4d, INPUBOJUTH IMPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMaTUKHU B
UCKYCCTBE, OIMCBIBATH  OTACIBHBIC  BBIJAIOIIUECS  PE3YJIBTATHI,
IIOJIy4YCHHBIE B XOJ€ pPa3BUTHS MAaTEMaTUKU KaK HayKd, IPUBOAUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUM M UX aBTOPOB B OTE€UYECTBEHHOU U
BCEMHUPHOMN UCTOPUH
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4.1  IlocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIEIOBATEIbHOCTEH
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