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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX pPOJU B 0Opa3oBaHWHU, HEOOXOAUMOM KaXJIoMy denoBeKy. Bospacraer uucio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi MOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JIs YCIIETHOM npodecCHoHaNbHONU Kapbephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAWMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJbHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobiaeT oOyyaroumxcs K OOIIEeCTBEHHBIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alUy Iepedopa M Mmojacyéra 4ucia
BAapUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTHueCcKuil GpyHIAaMeHT 711 OPMHUPOBAHUS KOMIIETEHIIMI B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OO0YyJarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK HUCTOYHUKA COLMAJIBLHO 3HAYUMOIN MH(OPMALIMU U 3aKJIadbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTrpaMMBbl yueOHOT0 Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOLME COAEpKaTENbHO-MeToAnYeckue auHuu: «lIpencraBieHne NaHHBIX U
omnucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHTbl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepxxanue nunun «llpencraBieHne TaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
U MHTEpIpeTaluy UHPOpMaIUK, MPEACTaBICHHON B TabnMiax, Ha JuarpaMmmax u
rpadukax, 1o cOopa, MPEACTAaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,



apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHINHME THUIOTE3bl, Pa3MBIILISATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJACHIMH CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM s
U3Y4YCHUS TEOPHH BEPOSITHOCTEH. boyblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yueHuu yueOHOTO Kypca oOOydaroluecs 3HAKOMSTCA C
MPOCTEUITMMU METOJJaMU BBIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemiaTh Ooyiee CIOKHBIE 3amadd. B ydeOHBIH Kypc
BXOJISIT HAYaJIbHbIE TPEACTABJICHUS O CIIYyYalHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
pUMEPHI TIPUMEHEHUS U1 PEIICHMs 3a7a4, a TaKKe HCIOJIb30BAaHUS B APYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacTaBienne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «DeMEHThl KOMOUHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBiienrie JaHHBIX B BUJIE TAOJUIl, AUarpamM, rpauKoB. 3arnoJHEHHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucatenpHasi CTaTUCTHKA: CpeaHee apu(MeTHUecKoe, MeauaHa, pa3Max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. PoJib MajoBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIEC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [IpencraBienue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenne NaHHBIX B BUE TA0IMIL], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauud HaJ
MHOECTBaMU: 00beIMHEHUE, TTepeceueHue, qonoiHeHue. CBONCTBa onepaluii Haj
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHus AaHHBIX. J(Mcrnepcus U CTaHIAPTHOE OTKIOHEHHWE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHocT  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusIMU. CoyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €ANHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxxupie coObiTus. [uarpamma Oiinepa. OObeauHeHUE U
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHOkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAXOXXJIEHWE BEPOSTHOCTEH C TOMOINBIO JIepeBa CIYyYaWHOTO JKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukos 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemienue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnsiTanue. Ycenex u Heyaada. Cepust uCNIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BepostHocTu coObITHIT B cepun UcnibiTaHui bepHym.

CnydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oXuJaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCUS]  CIYyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUHM HCIBITAHUM
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOTI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOHUIOMY W  HACTOSLIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEATH3ALUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTeMAaTHYECKOW KYJbTYpOW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocmUTaHHMe, (POPMHMPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHMS B HWHTEpPECax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ IpaBa Jpyroro 4ej0BeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acTH COXPaHHOCTH OKPYKAIOIIEHW Cpe/ipl, NIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
UX BO3MOXHBIX IMOCJEICTBHI JJI1 OKpYKaroWEen cpeabl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEeLICHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUTbCA Yy APYTHX JIOJEH, MpUOOpEeTaTb B COBMECTHOM AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEeIIeHUs] U AeHCTBUA, (HOPMYIUPOBATh W OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWH MEXIy IOHATUIMH, (OPMYIHPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBEISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4yecKux (hakToB, BBICTpAWBATh APryMEHTAIUIO, TPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue JeCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUsI, HUCCIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HMH(GOpPMALMHU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMbie 3a7ayd  CXeMaMH, [uarpaMmamu, HWHOW TrpaduKod U UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJIsiMH1 O6III€HI/I${, SICHO, TOYHO, I'PAMOTHO BbIPAXKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOIeMbl, perraeMoi 3a7auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIE HA MOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI MpU PEIICHUH YYEOHBIX MAaTEMAaTUYECKUX 3a]1ay;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmHoBbeIX (opmax padboTel (0OCykaeHus, oOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOW MH(OpMaUu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



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

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) u KpyroBbie) IO MAaCCHBaM 3HAYCHUH.

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

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKoe, MeuaHa, HauOoyblliee W HaMMEHbIIee 3HAYeHUS,
pa3max.

NMeTh mnpeacTraBieHUE O CIy4allHOM HM3MEHUYMBOCTM HAa IpUMEpax IIEH,
(Gu3NYeCKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekats u mnpeoOpa3oBbIBaTh HMH(GOPMALMIO, IMPEICTABICHHYIO B BHJE
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccerBaHUs (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKJIOHEHHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUM, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHHU.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

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

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, JOMOJTHEHUE,
NEPEYNCIISATD IIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe npecTaBlIeHUe MHOKECTB U CBSA3EH MEKIy HUMU
JUTSL OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJE NPU PEIIEHUH 3a/1a4 U3 APYTHUX
y4€OHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHUT CIICTYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

N3Bnekath u mpeoOpa3oBbIBaTh MHPOPMALIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
VMCTOYHUKAX B BUJE TaOIHI], TUarpamMm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJIE
Ta0JIuIl, AUarpamMm, rpaukosB.



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

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

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencraBleHHE O CIy4alHOM BEIMYMHE W O pPacHpeleicHUuU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubmuoreka [IOK
! HpencTanierme AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OmHcareibHas CTaTHCTHi 8 L https://m.edsoo.ru/7f415fdc
. bubnuorexa [{OK
3 Catysaitas HsMEHHBOCTE 6 L https://m.edsoo.ru/7f415fdc
bubmmoreka IIOK
4 Brejenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M 9acTOoTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001enne, cucreMaTn3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5
I[MPOT'PAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropene kypea 7 kacca 4 https://m.edso0.ru/7f417fb2
5 OmnucarenpHas cTaTucTuKa. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
> Brejerme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysaliseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O000111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 34 9 1

[TPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmunorexa [JOK
! Tosropenne kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIEMEHTEI KoMOUHATOpHKN 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hermrraris beprynm 6 ! https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
> Catydaiinas enmnna 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 Obobmernue, KoHTpO, 10 ! https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 9
I[TPOI'PAMME



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 INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka KourtpoJabHbie wippopbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypest
bubnnorexa [JOK
1 [IpencraBienue 1aHHBIX B TAOIMIIAX 1 https://m.e dsoi_.[ru 18636C118
9 [IpakTrueckue BBIYUCICHHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u UHTEpIIpETALUs 1 bubmmoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Tabnuubr" 1
I'padpuueckoe npeacraBieHue JaHHBIX B
) Bin(eb prl“OBI)IX,pCfOJ'IGI/IKOBBIXH 1 bubmmorexa LIOK
(CTONGYATHIX) MArpaMM https://m.edsoo.ru/863ed18e
5 UreHune U MOCTPOEHUE UarpaMm. 1 bubmmoteka IIOK
[Tpumeps! nemorpaduueckux JuarpaMm https://m.eds00.ru/863ed602
7 [IpakTuueckas padora "/Iuarpammer" 1 E;ISSH/I//I&T:;(;(?SE 63ed726
8 Yucnosslie HaOopwl. CpenHee 1 bu6muoreka [JOK
apudmeTnuecKoe https://m.eds00.ru/863ed846
9 Yucnoseie HaOOpwl. CpenHee 1 bubnmnoreka [JOK
apupMeTHIecKoe https://m.edso0.ru/863ed846
10 Meauana 94icioBoro Habopa. 1 bubnunoreka LIOK

Y CcTONUMBOCTE METUAHEBI

https://m.edsoo0.ru/863edb3e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

Menauana 9iciioBoro Habopa.

11
Y CcTONYNBOCTh MEIAHEI
12 [TpakTuueckas padora "Cpenaue bubnmnoreka HOK
3HaYeHUS" https://m.edsoo.ru/863edc6a
13 HaunGoupiiee 1 HanMeHbIIIee 3HAYCHHS bubnnorexa [JOK
yuciaoBoro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGonbIiiee 1 HauMeHbIIIEe 3HAYCHUS
yuciaoBoro Habopa. Pazmax
15 HauGonbIiiee 1 HaMeHbIIIEE 3HAYCHUS
YHUCIIOBOrO Habopa. Pazmax
KoHTposbHas pabota 1mo Temam
16 "[IpencraBnenue nanHbix. OnucareabHas bubmorexa HOK
ped | A ) https://m.edso0.ru/863ee390
CTAaTUCTUKA
bubmmoteka IIOK
17 i
CtysaifHast HSMCHIHBOCTE (IPHMEPEI) https://m.edsoo.ru/863ee4bc
18 Yacrora 3HaUYCHUI B MAaCCUBE JaHHBIX bubmorexa HOK
A https://m.eds00.ru/863ee69c
bu6nunorexa LIOK
1 r
o PyTiHpoBKa https://m.eds00.ru/863ee9d0
20 I'ucrorpammel
but6mmorexa [IOK
21 r
HCTOTPaMMET https://m.edsoo.ru/863eeelc
[IpakTuueckas padora "Ciyuaitnas bu6muoreka [JOK
22
M3MEHYUBOCTD" https://m.edso0.ru/863eecc8
93 ['pad, BepmuHa, pedpo. [Ipencrasienue bu6muoreka [JOK

3a/1auy ¢ TOMOIIBIO rpada

https://m.edsoo.ru/863eef52



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52

CreneHb (BaJIGHTHOCTb) BEPIIMHBL. Yuciao

24 ¢0ep 1 cymMMapHas CTENeHb BEPLINH 1 bubmorexa LIOK
pEbep 1 yNMAp P ' https://m.eds00.ru/863efOba
Lenp u muKa
o5 Hens u muko. [Tyte B rpade. 1 bubnmnoreka HOK
[IpencraBnenue o cBsi3HOCTH rpada https://m.eds00.ru/863ef236
26 [IpencraBnenre 06 OpUEHTUPOBAHHBIX 1 bubnmnoreka HOK
rpadax https://m.edsoo.ru/863ef3b2
N . bubmuoreka [{OK
27 Crny4aiiHblii ONIBIT U CITy4aiiHOE cOOBITHE 1 https://m.edsoo.ru/863ef4dA
BepositHocTh M yacToTa coObITUsA. Porb
08 MaJIOBEPOATHBIX U MPAKTUYECKU 1 bubnuoreka [IOK
JIOCTOBEPHBIX COOBITHI B PUPOJIC U B https://m.edso00.ru/863ef646
oOuiecTse
29 MoHerta u urpajipHasi KOCTb B TEOPHH 1
BEPOSATHOCTEU
[IpakTuueckas pabora "Hacrora bubmuoreka [IOK
30 1
BbINa/ieHus opia" https://m.edsoo.ru/863ef8a8
KonrtponbHas pabora no remam
31 "CnyuvaiiHasi ”3MEHUUBOCTD. "padbl 1 bubmmorexa LIOK
i . b ) https://m.eds00.ru/863f0186
BepositHOCTB citydaitHoro coosiTus"
39 [ToBTOpenue, o6oOIIeHNE. 1 bubmuoreka [IOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
[ToBTOpenue, 0606menue. OnucaTenbHas bu6muoreka [JOK
33 1
CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, 0600eHNE. BeposTHOCT 1 bubmuorexa [JOK
CIIy4aifHOTO COOBITUS https://m.edso00.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undppoBbIie
Ne i/m Tema ypoka KonTposbHbie p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
1 [IpencraBnenue qanHbix. OnucaTenbHas 1 bubnnoreka HOK
CTaTUCTUKA https://m.edso00.ru/863f029%
5 Crnydaiinast u3MeH4YUBOCTh. CpeHue 1 bubnuorexa [HOK
YHUCJIOBOTO Habopa https://m.edso00.ru/863f03fc
3 Crnyuaitasie coObiTHs. BeposiTHOCTH 1 1 bubnmnoreka [HOK
Y4aCTOThI https://m.eds00.ru/863f0578
4 Kitaccnueckue mojienu Teopuun 1 bubmmorexa [JOK
BEPOSITHOCTEM: MOHETA U UI'PAJIbHAS KOCTh https://m.eds00.ru/863f076c
bubmmoteka [IOK
5 1
OTicIoHeHHS https://m.edso00.ru/863f0a50
bu6nuoreka [IOK
6 1
Jlucniepens amenosoro Hadopa https://m.edso00.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE YHCIIOBOTO 1 bubnmnorexka [HOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccenuBaHUs 1 bubmorexa [TOK
p p https://m.edso00.ru/863f0ea6
bu6nuoreka [IOK
9 M 1
HOIKECTBO, MOAMHOKECTBO https://m.eds00.ru/863f1180
10 Onepanuu HaJ MHOKECTBAMM: 1 bubnuotexa [JOK

O6TJCI[I/IHCHI/IG, nepeCCUCHUC, NJOMOJIHCHUC

https://m.edso0.ru/863f143c



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
https://m.edsoo.ru/863f143c

CaoiicTBa ornepanuii HaJl MHOKECTBaMHU:

11 IEPEMECTUTEILHOE, COUETATEILHOE bubmorexa LOK
p ’ ’ https://m.eds00.ru/863f1784
pacrnpenenuTeaIbHOe, BKIIOUEHUS
12 I'paduueckoe mpeacTaBIeHIEe MHOXKECTB bubmmorexa LIOK
P e https://m.eds00.ru/863f198¢
13 KonrponsHas pabora mo remam
"Cratuctuka. MHOXecTBa"
14 DOnemeHtapHbie coObITHsl. CiydaiiHbie bubnnoreka HOK
COOBITHS https://m.edsoo.ru/863fldec
15 biaronpusTcTBYIOIIKE 3IIEMEHTAPHBIE bubnuorexa [HOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1ldec
16 braronpusTcTByIOIIKE 3JIEMEHTAPHBIE bubmuorexa [HOK
coOwITHs. BeposTHOCTH cOOBITHI https://m.eds00.ru/863f1f72
OnBITHI ¢ PAaBHOBO3MOXHBIMU
17 3IEMEHTAPHBIMU COOBITHAMA. CITVUaiiHbBII Bubmorexa ITOK
p Y https://m.edsoo.ru/863f21ca
BBIOOD
OnBITHI ¢ pABHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMUA cOOBITUAMHA. CIrydaliHbIA Bubmorexa ITOK
P IV https://m.edso0.ru/863f21ca
BbIOOp
IIpaktrueckas padora "ONbITEI C
19 £3HOBO3MO)KHI:IMI/I 3IEMEHTAPHBIMHU bubnnorexa LOK
P | P https://m.eds00.ru/863f235a
COOBITHSIMH
but6mmoreka [IOK
20
Jlepeso https://m.edsoo.ru/863f2a4e
CBoiicTBa JepeBa: €AMHCTBEHHOCTD ITYTH,
P ! . . bubnuotexa [JOK
21 CYIIECTBOBAHHE BUCSUYEH BEPIITUHBI, CBA3b

MEXy YHCIIOM BEPIIMH U YUCIIOM pEOep

https://m.edsoo.ru/863f2bac
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bu6nuoreka [IOK

22 Ilpapitio yMHOKCHHS https://m.edso0.ru/863f2cd8
bu6nmoreka [IOK
23 Ilpapitio yMHOKCHHS https://m.edso00.ru/863f2e36
bu6nmoreka [IOK
24 lpotnsononoktoe coberte https://m.edsoo.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1uHEHUE U bubnmnoreka [HOK
MepPECCUYCHUE COOBITHIA https://m.edso0o.ru/863f3214
26 HecoBmectHble coObiTus. ®opmyna bubnnorexka HOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectnbie coObiTusi. @opmyna bubnmnoreka HOK
CJI03KEHUSI BEPOSTHOCTEN https://m.eds00.ru/863f3764
[IpaBmiio yMHOKEHUS BEPOSATHOCTEH.
28 VYcnoBHas BeposiTHOCTh. HezaBucumbie bubmmorexa [TOK
P ' https://m.eds00.ru/863f38ae
COOBITHS
[IpaBuiio yMHOKEHUS BEPOSITHOCTEH.
29 YEJ'IOBHaHyBe OSITHOCTD I;‘Ie3aBI/ICI/IMLIe brbmmorexa LTOK
P ' https://m.eds00.ru/863f3b06
COOBITUA
[IpencraBnenue ciry4aitHOroO 3KCIEPUMEHTA bubnmnorexka HOK
30
B BUJIE JIEpEBA https://m.edso0.ru/863f3cbe
31 [IpencraBneHue ciry4aitHOTO SKCIIEPUMEHTA bubnmoreka [JOK
B BHJIE A€pPEBA https://m.edso0.ru/863f3f20
39 IToBTropenue, o6o0menue. [Ipencrasnenue bu6muoreka [JOK
naHHbIX. OnucarenbHas CTaTUCTHUKA https://m.edso0.ru/863f4128
33 IToBTropenue, o6o0eHue. ['pads bubnuorexa LHOK

https://m.eds00.ru/863f4312
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KonrponsHas pabora mo remam

34 "Cry4aitHeie coObITHSI. BeposSTHOCTD. 1
I'padnr"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka KoHnTpoJibHbIe wippopbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypenI
bubnnoreka [JOK
! HpencTanierme AaHHEX L https://m.edsocL).Iru/863f47ea
bubnnorexa [JOK
2 Omncatenbiias CraTHeTHi 1 https://m.edsogru/863f47ea
3 Oneparnuu HaJx COOBITUSMU 1
4 HezaBucumocts coObITUI
) KoM6uHaTopHOE IpaBUII0 YMHOXKEHUS 1 bubmorexa LIOK
https://m.eds00.ru/863f4e16
5 [TepecranoBku. ®akropuan. CoueTanus u 1 bubmuoreka [IOK
YUCJIO COYETAHUMN https://m.eds00.ru/863f4e16
’ Tpeyromsi Mackas ! -
[IpakTuueckas pabora "Berunicienue
8 BEPOATHOCTEN C UCTIOIB30BAHUEM 1 bubmuorexa [JOK
KOMOWHATOPHBIX QYHKITUN JIEKTPOHHBIX https://m.eds00.ru/863f5208
Tadmui"
I'eomeTpuyeckas BEpOSTHOCTb.
9 CryqaifHbIi BBIOOp TOYKHU U3 (DUTYpPHI HA 1 bubnmnoreka [JOK
IIJIOCKOCTH, U3 OTPE3Ka, U3 IyTU https://m.eds00.ru/863f5884
OKPYKHOCTH
10 I'eomeTrpuueckas BEpOSITHOCTD. 1 bubmuoteka [JOK

Cry4aifHbIi BBIOOp TOYKHU U3 (DUTYpPHI HA

https://m.edso0.ru/863f5a50
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IUIOCKOCTH, U3 OTPE3Ka, U3 AyTU
OKPYKHOCTHU

I'eomerprueckas BEpOSITHOCTb.
Crny4aiinelii BBIOOp TOUKH U3 (pUTYpHI HA

bu6nmoreka [IOK

1 IJIOCKOCTH, U3 OTpe3Ka, U3 Iyru https://m.edso00.ru/863f5bfe
OKPYXHOCTH
['eomeTpuueckast BEpOSTHOCTb.

12 CryyaiitHblil BEIOOP TOYKH U3 PUTYpHI HA bubnnorexa [JOK
IJIOCKOCTH, U3 OTPE3Ka, U3 Iyru https://m.eds00.ru/863f5e10
OKPYKHOCTH

13 Hcnertanue. Yenex u Heynaua. Cepust bubmuoreka [{OK
WCIIBITaHUH 10 IEPBOTO ycIexa https://m.edsoo.ru/863f6162

14 Hcneitanue. Ycnex u Heynava. Cepus Bbu6mmoteka [JOK
UCIBITaHUH 10 IIEPBOTO yCIiexa https://m.eds00.ru/863f6356

15 Ucnpiranue. Yenex u Heynava. Cepust
WCTIBITAHUH J0 MEPBOro ycrnexa

16 Hcneitanus bepnysum. BepostHocTr bubmuoreka [IOK
coObITHH B cepun ucnbiTanuil beprynnu https://m.eds00.ru/863f64d2

17 Hcneitanusa beprymm. BepostHocTn bubnmnoreka HOK
coObITHI B cepun ucnbiTanuii bepuymnnu https://m.eds00.ru/863f6680

18 [TpakTnueckas pabota "HcnbiTanus bubmuorexa [JOK
bepnynu" https://m.edso0.ru/863f67de

19 CrnydaiiHasi BeIMUMHA U pacipeiesieHne bubnmnoreka [JOK
BEPOSATHOCTEUN https://m.eds00.ru/863f6b44

20 MaremaTrueckoe OKHIaHUE U TUCTICPCHS but6mmorekxa [IOK

CIIy4allHO! BEIUYMHBI

https://m.edsoo.ru/863f6da6
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[IpuMeprl MaTeMaTU4ECKOTO OKUIAHUS

21 KaK TEOPETUYECKOr0 CPEAHETO 3HAUCHUS bubmorexa LIOK
p pea https://m.eds00.ru/863f6f86
BEJINYHUHBI
bubnunorexa LIOK
22 I1 &
OIPITHE O SAKOHE DOTIBIHX HHCCH https://m.eds00.ru/863f72c4
93 N3mepenue BepossTHOCTEN C IIOMOILBIO Bu6muotexa [JOK
qacToT https://m.edso0.ru/863f7652
bubnuoreka [{OK
24 I1 S
PHMEHCHHUE 3aKOMHa DOJBIIMX HHCeT https://m.edso0.ru/863f7116
o5 O06o01IeHre, cucTeMaTH3alus 3SHAaHHUH. bubnuoreka [{OK
IIpencraBnenue qaHHBIX https://m.edso00.ru/863f783c
26 O0001IeH e, cCUCTEMATH3aIMs 3SHAHUH.
OmnuncarenbHas CTaTUCTHKA
O06006111EH1E, CUCTEMATU3alIUs 3HAHUI.
27 [Ipencrasnenne nanueix. OnucarenpHast bubnmorexa IOK
e g ' https://m.eds00.ru/863f893a
CTaTUCTHKA
28 O06006111EH1E, CUCTEMATU3alIUs 3SHAHUI. bubnmnorexa LIOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edso0.ru/863f7a4e
O0001Ienne, cuCTEMaTH3aIMs 3SHAHNUH.
29 BeposaTHOCTH CiIy4yaitHOro cOOBITHS bubnnorexa [JOK
p yi ’ https://m.edso0.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH
30 O6o00611eHne, cucTeMaTu3alus 3HaHUH. bubmuoreka [IOK
OneMeHThl KOMOMHATOPUKU https://m.edso00.ru/863f7e54
O0001Ienne, cCUCTEMATH3aIMs 3HAHUH.
31 DneMeHTsl KoMOnHaTopuku. CioyyaiiHeie bubnmorexa LOK
p Iy https://m.edso0.ru/863f8408
BEJIMYMHBI U pacrpeaeeHus
39 O0001IeHNEe, CHCTEMATH3aIMs] 3HAHUH. bubnunoreka LIOK

CiyyaliHble BEJIMYMHBI M paCTIpEICTICHUS

https://m.edso0.ru/863f861a
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bubnunoreka LIOK

33 Hrorosas kouTponbnas padota 1 https://m.edsoo.ru/863f8b56
34 O00011eH1Ee, cUCTEMAaTH3al1s 3SHAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://m.edsoo.ru/863f8b56




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurate uHpOpMaLMIO, TMPEICTaBICHHYI0O B  Ta0nuiax, Ha
51 quarpaMmax, TpEICTaBISITh JaHHbIe B BUIC TaOJUIl, CTPOWTH
JuarpamMmbl (CTOIOMKOBBIE (CTOJI0YAThIE) M KPYTOBBIE) IO MacCUBaM
3HAYEHU
5 5 OnuceiBaTh M WHTEPIPETHPOBATH PEAbHBIC YHCIIOBBIC JaHHBIC,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh ANl ONUCAaHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTePUCTUKU: CpeHee apu(MeTHIeCKoe, MeInaHa, HanOoJIbIIce
Y HalMEeHbIlIee 3HAYCHHUSI, pa3Max
MMeTrp mpencraBiieHHE O CIy4alHOM M3MEHUYMBOCTH HA IPUMEPAX
5.4 1eH, GU3NYECKUX BEIUYUH, aHTPOMIOMETPUUYECKUX JAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpoBePsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusl
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Biiekath U TIpeoOpa3oBBIBAThE MH(POPMAITUIO, TIPEJCTABICHHYIO B
51 BUJIE TaONUIl, Tuarpamm, rpadukoB, IPeACTaBIATh JaHHBIE B BUIC
TabJInL, AUarpaMM, rpaduKkoB
OnuceIBaTh JIAaHHBIE C TIOMOIIBIO CTAaTHCTHYECKUX TIOKa3aTeleu:
5.2 CpeIHUX 3HAYCHW W Mep paccewBaHHs (pa3max, AUCIEpCUs Hu
CTaHJApPTHOE OTKJIOHCHHE)




£ 3 HaxonnuTe 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUI, B TOM
' YHCJIC 110 pe3yJibTaTaM U3MEPEHU U HaOJI0IeHUI
HaxonuTh BEpOSTHOCTH CIY4YalHBIX COOBITHM B OMBITAaX, 3HAas
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 & Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIY4aiHOTO
' HKCIEPUMEHTA, AMarpaMMbl DIlepa, YUCIIOBas psimast
OnepupoBaTh NMOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
£ 6 olnepalMyd  Haj MHOXECTBaMH: OObeIMHEHHE, TIepecedeHue,
' JOTIONIHEHHE; ITIEPEYMUCIATh DJIEMEHTbl MHOXECTB, IPUMEHATH
CBOMCTBA MHOXECTB
Hcnonp30Bate rpaduveckoe IMpEAICTaBICHUE MHOXKECTB M CBSI3EH
5.7 MEXy HUMHU JUJIs ONIMCAHUS IIPOLECCOB U SBJICHUH, B TOM YHCIIE U
pELIeHUH 3aJa4 U3 APYruX y4eOHBIX ITPEIMETOB U KYPCOB
9 KNIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabrara
5 BepoATHOCTB M CTaTUCTHKA
M3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTaBICHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONul, aAuWarpamm, rpadukos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMII, Uarpamm, rpagukon
£ 5 Pemate 3a1aun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' UCMOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XApAaKTEPUCTHKU JUISI MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHHUE 3HAYEHUS U MEpBI
paccenBaHus
£ 4 HaxonuTh 4acToThl 3HaYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YACH Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI
- HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OIbITAX,
' B TOM 4YHCJIE€ B OIBITAX C PaBHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpHUSAX HCIBITAHUH 10 MEPBOTrO yclexa, B Cepusix

ucnbITanuil beprymim

MMeTts npencraBieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpeIeICHUN

5.6

BEPOSITHOCTEN

HmeTpb mpescTaBieHue 0 3aKOHE OOJBIINX YHCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTM M O POJIM 3aKOHA

OOJIBIITNX YKCE B IPUPOE U OOIIECTBE




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHIL, AUarpamMm, rpadukoB. 3anoaHeHHEe
Ta0JIMII, YTEHUE U TOCTPOCHHUE IUarpamMM (CTOJIOMKOBBIX (CTOIOYATHIX) H
51 KpyroBbix). UrteHwe rpaduKOB peadbHBIX IporeccoB. M3BiaeueHue
uHpopManMM U3 JUArpaMM M TaOJIMIl, UCTOJIB30BAHME M WHTEPIpPETALMS
JTAHHBIX
OnucatenpHas CTaTHCTHUKA: CpelHEe apu(pMETHUECKOoe, MeauaHa, pazmax,
52 HauOoJiblllee ¥ HAaWMEHbIEC 3HAYCHHS HaOOpa YHCIOBBIX JIaHHBIX.
[Ipumepsl cnyyaliHON U3MEHUNBOCTHU
CnyyaliHplii SKCHEPUMEHT (OMBIT) U ciay4aiiHoe coObiTue. BeposTtHOoCcTh 1
5.3 yacTtoTa. Poib MajgoBEepOSITHBIX U MPAKTHUECKU AOCTOBEPHBIX COOBITUN B
npupo/ie u B o0iecTse. MoHeTa U UTpajbHasi KOCTh B TEOPUH BEPOSTHOCTEMN
I'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Yncno pédep u cymmapHas
54 cTerneHb BepiuH. [IpeacraBnenue o cBs3Hoctu rpada. Lenu u nukier. [Tytu
' B rpadax. OO0xom rpada (dimepoB 1myTh). IlpencraBnenue 00
opueHTupoBaHHOM rpade. Permenne 3amau ¢ momorisio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienne JaHHBIX B BUAE TaOIUII, 1UarpaMM, rpaukoB
5 MHOXeCTBO, 3JE€MEHT MHOXECTBA, MOAMHOXeCTBO. Omnepauuu HaJl
' MHOECTBaMU: 00bETMHEHHE, TIEpeCceUeHNUE, TOTTOTHCHUE
53 CaolicTBa onepanuin Haj MHOKECTBaAMMU: MIEPEMECTUTENBHOE,
' COUYeTaTeNbHOE, PACIPEACIUTENIHOE, BKIIFOUEHHS
£ 4 Hcnonk3oBanue rpaduueckoro MpeaCTaBICHHUS MHOXECTB IS OMHCAHHS
' pEeaThHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4.




55 N3mepenne paccemBaHus JaHHBIX. J(MCHEpCHs U CTAHAAPTHOE OTKIOHEHUE
' YKCJI0BBIX HA0OPOB. J[MarpaMMa paccenBaHus
DnemMeHTapHbIe COOBITHS chay4aifHoro ombita. CiydaiiHbIe COOBITHSI.
56 BepostHoctu coObiTuif. ONbITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coObrTusimu.  Cryuyaiineiii  BbIOOp. CBsI3b MEXIy MAaJOBEPOSITHBIMU H
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [1€peBbEB: EIUHCTBEHHOCTh IIYyTH, CYLIECTBOBAaHUE
5.7 BHUCSIUEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH U YUCIOM pEOEp.
[IpaBuiio ymHoxxeHus. Pemenue 3agau ¢ moMonibio rpagos
[IporuBononoxusie coObiTusA. Jmarpamma Oitniepa. OObenuHEHHE U
5.8 nepeceueHre coObiTuid. HecoBmecTHble coObiTus. dopmyna CloxKeHHUs
BEPOSATHOCTEH
5.9 YcnoBHas BeposTHOCTD. [IpaBuiio ymHoxkenus. HezaBucrumblie cOOBITHS
[IpencraBinenue sKcnepuMeHTa B BUJE JepeBa. PemieHue 3amady Ha
5.10 HaXO0’JIEHHUE BEPOATHOCTEN C TOMOILBIO IEPEBA CIyYallHOIO IKCIIEPUMEHTA,
nuarpamMm Diepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COJePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHue NaHHBIX B BUJIE Ta0JIUII, TUArpamMmm, TpauKoB, MHTEPIIPETALIUS
5.1 JaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpaduKoB MO peaTbHBIM
JTAHHBIM
5.2 [TepecTanoBku u paxropuan
5.3 CodeTaHus U YUCIIO COUYCTAaHUIN
5.4 Tpeyronbuuk [lackans. Pemenue 3amnau ¢ ucnosib30BaHUEM KOMOWHATOPUKHU
£ 6 I'eomeTpuueckass BeposTHOCTh. Ciy4ailHbIN BBIOOpD TOUKM U3 (QUIYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1YTU OKPYKHOCTH
5.6 Wcnbrtanue. Yenex u Heynada. Cepus UCTIBITAHUM 710 IEPBOTO ycrexa
5 7 Cepust ucneiTannii bepuynnu. BeposTHOCTH COOBITHH B CEPUM UCIBITAHHUI
' bepnymu
5.8 CrnydaifHasi BeIMUMHA U pACIpe/iesIeHUe BEPOSTHOCTEN




Marematuueckoe oxxkugaHue u gucnepcus. [Ipumepbl MaTeMaTHUeCKOro

> 0’KMJIaHMS KaK TEOPETUYECKOT0 CPETHErO 3HAYCHUS BEJINYUHBI

510 MareMaTtnyeckoe OXKHMIAHME M JUCIEPCUS CIIyYalHOM BEIMYMHBI «UUCIIO
' YCIIEXOB B CEpUU UCHBITAaHUHN bepHyin»

E11 [TonsTne 0 3akoHe OoNbIIMX yMceld. V3MepeHHne BEpOSITHOCTEH € MOMOIIbIO

gacToT. Posp 1 3HaueHue 3aKoHa OOJIBIINX YMCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIeTro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXECTBO,
orepanuu HaJl MHOXKECTBAMHU; YMEHHE OIEpPUPOBATH MOHITUSIMU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSTh UX IIPU PELICHUH 33]]a4; yMEHUE
UCIOJIb30BaTh IpaduuecKkoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHE OnepupoBaTh MOHATHAMU: HATYPAIBHOE 4YHUCIO, IIPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOLYJIb YHCIA, OOBIKHOBEHHAs! IpO0b U JIeCITUYHAsL IpOOb,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@MeTUUeCKUil KBaJIpaTHbIN KOPEHb; YMEHHUE BBIIOJHATH JEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€JaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHu OoJIblIe
€IMHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO GopMyiam, mpeodpa3oBaHus
LEJBIX, TPOOHO-PAlMOHATBHBIX BBIPAXEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBAaapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM TMePEMEHHOM, UNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTth JUHEeHHble U KBaJpaTHbIE ypaBHEHHUs, ApPOOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPU PEIICHUH 33124 U3 JPYTUX MPEAMETOB U MPAKTHUECKUX
3aJ1a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IJIOCKOCTh JIJIs1 U300pakeHus pelIeH! ypaBHEHUH, HEPaBEHCTB U CUCTEM




YMeHue ornepupoBarh MOHATHAMM: (YHKIMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3PACTaHUS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUHM; YMEHHUE
OIlEpUpPOBATh TOHATUSAMH: MpsAMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepoosia; yMeHue CTpouTh rpaduKku (GyHKIMNA, HCIIOIB30BaATh
rpaduKy 71 OTPENEICHUsT CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKas 1 TeOMEeTpUYecKasi MPOrPECcCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO 4YiICHA MPH
pellleHnu 3a7ad, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

YMeHue peuarh 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPCIICHUE U
OLIEHUBATh MIPABJIONOA0OHOCTb NOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHMKH,  IPSIMOYTOJIbHBI  TPEyroJibHUK,
MearaHa, OHMCCEeKTpHuca U BBICOTA TPEYrOJIbHUKA, YETBIPEXYTOJIbHUK,
napauenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TIOBCETHEBHOM KU3HH,
Ha HAaXOXXJEHHE I'€OMETPUUYECKUX BEIUYMH C NMPUMEHEHHEM H3Y4YE€HHBIX
CBOMCTB puryp u ¢pakron

VYMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD NPSAMBIX, YTOJI
MEXJy NpSAMbIMH, MEPHEHIUKYJSAp, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1momoOHbIE TPEYroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH HU
IpsIMOM; yMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX B OKPYKaIOILLEM
Mupe

YMeHue onepupoBarh MOHATUSMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yIJ1a, CHHYC U KOCHHYC yTJIa TPeyToJIbHUKA), IJIOIIA/(b; YMEHUE OLIEHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTHh (POPMYJIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXKHOCTM W  IUIOUaAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajuiefienunena;  yMEeHHe  IPUMEHATh  NpPHU3HAKW  paBeHCTBa
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpEMY




[Tudaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUTHH,
pacCTOAHUH, TJIOIIAACH
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YMmenune u300paxkaTb IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
IPOCTPAaHCTBEHHBbIE (QUTYphl OT PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCAaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCIIO0, CKALIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHME HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue oneprpoBaTh MOHIATUSMU: CTOJIOUKOBBIC U KPYTOBBIC TUArPAMMBI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJblIee W
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOrO HA0Opa; yMEHUE U3BJICKATh,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydallHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOT'O OTIBITA, CIYYallHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PeLaTh 3a1a4u
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKPY)KAIOIIEM MHpPE M B KM3HHU; 3HAKOMCTBO C IMOHSITHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ I/I3y‘IeHHBII71 MCTOJ MJIA pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IMpUpPOAC U
JKU3HH, PACIO3HaBaTb IMPOSABICHUEC 3aKOHOB MATCMATHKU B HCKYCCTBE,
OIMMUCBIBATh OTACIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKHN KaK HAYKH, IPUBOJUTD ITPUMCEPbI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yuciia 1 BIYUCICHUS

1.1 Hatypanbuble u nensie yrcina. [Ipu3Haky 1eIMMOCTH LENbIX YHCes

12 OOBIKHOBEHHBIEC U JCCATUYHBIE IPOOU, MPOICHTHI, OECKOHEUHBIE MEPHOIHMUECKUE
' apoou

1.3 Panmonanesubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTenpHbIe 4YHcla. ApUPMETHYECKHE ONepaluu ¢ JICHCTBUTEIbHBIMH
' YUCIaMK

15 [TpuOnmkEHHBIC BBIYUCIICHUS, TPaBWIA OKPYIVICHUS, MPHKUAKA ¥ OICHKA
' pe3yabTaTa BEIYUCICHUM
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHHbIe BbIpa)keHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )

59 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHATIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeneHU

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

55 ApudmeTnueckuii KOpeHb HaTypadbHOU cTeneHu. JlelicTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaibHOU CTEICHH
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Lensie u ApoOHO-palMoHaNbHBIE ypaBHEHUS. CHCTEMBI M COBOKYIIHOCTH
' ypaBHEHUI

3.9 Ilenple W apoOHO-paMOHANIBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB

3.3 Permrenne TeKCTOBBIX 3a1a4
4 UucnoBbie OCTIEI0BATEIHLHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckas u reomeTpudeckas nporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB
) OyHKIMH

®Oynk1us, cnocoOsl 3a1anus GyHkuuu. ['paduk pynkiun. Odaacte onpeaencHus 1

51 MHOKeCTBO 3HaueHu# pynkuuu. Hynu ¢ynkmun. [IpoMexxyTKr 3HAKOTIOCTOSTHCTBA.

o [TpoMeXyTKM MOHOTOHHOCTH ()YHKITUH. MakCUMyMBl W MHHUMYMBI (DYHKIIHH.
HaubGonpiiee u HanMeHbIlee 3HaUeHHE (PYHKITUN HA TTPOMEKYTKE

6 KoopauHaTsl Ha MPSMOW U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha miockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuoskecTBa
8.5 I'pads




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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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