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INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U
UX poJId B 00Opa30BaHUM, HEOOXOJUMOM Ka)xJOMy 4deloBeKy. Bospacraer umcio
npodeccuii, pu oBIaICHUN KOTOPBIMU TpeOyeTcs Xxopoliasi 6a3oBasi OJATOTOBKA B
001acTH BEpOSITHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA BasKHA JIJISI IPOIOJIKCHHUS
o0pa3oBaHMs U I YCIEITHOM MPOo(ecCnoHaIbHOM Kapbephl.

Kaxx1p1i1 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM U30bITKa WHOOPMAITMU HEOOXOAUMO B TOM YHUCIE XOPOIIOo C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTh Yy
oOyuaronuxcs QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTUYECKU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHBIX IMPOLIECCOB U 3aBUCHMOCTEH,
IPOU3BOJAUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOopa, aHaIu3a u
NpPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IecTBa M rocyAapcTBa
npuoOuiaeT oO0ydalmmxcsd K OOLIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABbIKM OpraHU3alMM Tepedopa U mojacuéra ymcia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aét MaTeMaTUuecKuii pyHIaMeHT Jisi GOPMUPOBAHUST KOMITIETCHIIUM B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOSITHOCTH 00O0TalllaloTCsl MpPEeACTaBiIeHUss OOyYarouMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBeTCcTBHM C TaHHBIMH LIETISIMU B CTPYKTYpPE IMPOrpaMMBbl y4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» OCHOBHOTO OOHIEro 0Opa30BaHMS BbIIEIEHBI
CIIEyIOIIMe coaepKaTeabHO-MeTonndeckue JuHuu: «llpencraBinenne naHHBIX U
onucaTeNbHass CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBezaenue B Teoputo rpadoBy.

Copepxanue nuaun «lIpencrapieHue NaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM 1171 ((OPMUPOBAHUS HABBIKOB Pa0b0ThI C UHGOPMAIIMEH: OT YTCHUS
U MHTEpIpeTaluy MHPOpMaIuy, MpeACTaBIeHHOW B Ta0Iulax, Ha AUarpaMMmax u
rpadukax, 10 cOopa, MPEJCTaBICHHUS W aHAJIW3a JAHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapPaKTEPUCTUK CPEeIHUX U paccerBaHusa. Paboras ¢ JaHHbBIMU,



OOy4aroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEMIINE THUIOTE3bl, Pa3MbILUIATh Hal
¢dakTopaMu, BBI3BIBAIOIIMMH HM3MEHUYUBOCTh, M OILEHUBATh HUX BIMSHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U POLECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYEHUS] TEOPUH BEPOSTHOCTEH. bosblioe 3HAaYeHHME HWMEIOT NPAKTUYECKUE
3a/1aHUs1, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONOI00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
POCTEUIIMMU METOJAMU BBIYMCIICHHS BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
NO3BOJIIOIIMMU CTaBUTh M pelIaTh Ooyiee CIOXKHbIE 3a7ayd. B yueOHBIN Kypc
BXOJAT HAYAJIBHBIC IPEACTABICHHUS O CIIy4allHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU OIEpalUsIMUA HaJl MHOKECTBAMHM, PacCMAaTPUBAIOTCS
IPUMEPBI IPUMEHEHUs JUIS PEIICHMs 3a1a4, a TAKXKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTHUECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-9 xnaccax uzydaerca ydeOHbI Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3zaeinsl: «[IpeacraBienne TaHHbIX U OUCATENbHAS CTATUCTUKAY,
«BeposTHOCTEY», «DneMeHTbl KOMOMHATOPUKNY, «BBeieHue B TEOpHIO rpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 yaca (1 yac B HeneIo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

OnucatenpHasi CTaTUCTHKA: cpefHee apuMeTHuecKoe, MeIWaHa, pa3Mmax,
HauOoJIbIIIee ¥ HAWMEHbBINEE 3HAYCHHS HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
gacToTa. PosIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumiMHbl. Yuciao pébep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nukisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHne o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpeacraBneHne NaHHBIX B BUE TaOIML], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauuud HaJ
MHOECTBaMU: 00beIMHEHUE, IepeceueHue, qonoHeHue. CBONWCTBA onepaluii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI peaJbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcriepcuss U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyallHOro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObITu.  OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObITusiMU. CiyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

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

[IpoTuBomnonoxuple coObiTusl. [uarpamma Oiinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHAas BEPOSATHOCTh. [IpaBuino ymHoxkeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Perienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBIO JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHUAE TaOJMI, JUarpamMm, Tpa@HKOB,
UHTEpIIpeTalrs JaHHbIX. YTeHHE U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (axktopuan. CoueTaHus U YUCIIO coUYeTaHUU. TpeyrojbHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposITHOCTh. CiydailHbI BBIOOpP TOYKH M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust ucnbITaHui 0 niepBoro ycrexa. Cepus
ucneiTanuii bepaysum. BeposatHocTu coObITHII B cepun UcnibiTaHui bepHym.

CnydaiiHasg BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEN. MaremMaThdeckoe
oXujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHMJIAaHUA  Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaThudecKoe OXWIAHHUE U
JUCIIEPCUSl  CIYyYalHON BEIWYMHBI «YHUCJIO YCIEXOB B CEPUH HCIBITAHUMN
bepnyum».

[Tonarue o 3akoHe OONBIIMX Yucel. M3mepeHue BEpOSATHOCTEW C MOMOIIBIO
yacToT. Ponb 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB M POCCUNCKOW MAaTEMAaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MTPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTH4YECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a KU3HU  (30pOBOE  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUH JIJI pelieHus 3a71a49 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSM COUMAJbHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIUpoOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

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

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aAefcTBu:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (DOpMYyIHpPOBaAThH
OTpEJCICHUs]  TIOHATHM, YCTAaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH UM  MPEOoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U |
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4eckux (PakToB, BBICTpPAMBATh APTYMEHTAIIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus: ydeOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoONee MNOAXOMSANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnie ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPoOIeEMYy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjbTaTaM
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIMHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHHUS,

BbIOMpaTh (GOpMY MPEACTaBICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
y4uTesneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHHS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHus1, CONOCTABIISATH CBOU CYKACHUS C CYXKACHUSMU IPYTUX YUaCTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0
COBMECTHOW paboOThl, pacnpenensTh BUIbI pPadOT, JOrOBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padboTel (00CyxkaeHusi, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBHS C JPYTMMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aJTOPUTM pEUIeHHs 3a1aud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJICTh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysbTaTa
pEILICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHON LEN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEJH,
HaxO0JUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 KJjacce OOyYarONIUIiCS TMOJYYHUT CIICTYIONTHE
MIPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

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

Hcnonp30BaTh 111 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPHUCTUKHU:
cpenHee apudMeTHUECKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3mMax.

NMeTh mnpeacTraBieHUE O CIy4allHOM HM3MEHYMBOCTHM Ha IIpUMEpax IIEH,
(Gu3NYeCKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IPEICTABICHHYIO B BHJE
TabuIl, TuarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJE TaOJHUII, JUATPAMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTHYECKUX IOKAa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUHN U 4YaCTOTHI COOBITUH, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHU.

HaxonuThe BEpOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENIU: JEPEBO CIYYalHOIO SKCIEpUMEHTa,
JarpaMMBbl Diiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIOJHSTh
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npeIcTaBIeHUe MHOXKECTB U CBSA3EH MKy HUMU
JUTSL OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE NPU PELIEHUH 3a/1a4 U3 APYTHX
y4€OHBIX MPEAMETOB U KYpPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B pa3IUYHbBIX
WMCTOYHUKAX B BUJE TaOIHI], [UarpaMm, rpaduKoB, MPEACTABISTh JIaHHBIE B BUJE
Ta0auIl, AUarpamMm, rpaukosB.



Pemarp 3amaum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCATENBHBIE XapPaKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI M YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPECHHUIN U HAOIIOICHUT.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YHCJIE€ B OINbBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHU J10 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUM bepHyIuu.

NMeTs mnpencraBieHUE O CIy4allHOM BEJIMYMHE U O paCIpPElICIICHUH
BEPOSATHOCTEM.

NmeTs mpencraBieHUE O 3aKOHE OONBIIMX YHUCET Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
PUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaugecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 IT 7 2
PEACTABIICHHC AAHHbIX https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTHKA 8 1 bubnnorexa [IOK
https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
7 1
3 CrryuajiHas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
4 B 4
BEJICHHE B TCOUIO rpadoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M YacTOTa CIIy4aiiHOTO 4 | bubmuoreka [IOK
COOBITHA https://m.edsoo.ru/7f415fdc
bu6nmorexa LIOK
7 2
6 O0001Ienne, cucTeMaTH3aIis 3SHAaHUH 5 hitps://m.cdsoo.rw/7f415fde
OBHIEE KOJIMYECTBO YACOB I1O 34 3 4
[TPOI'PAMME




8 KUIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TEM nmudpoBbIe
Ne i/m P Kourpoububie IIpakTHyeckue (ubp )
MPOrpaMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 I1 7 4
OBTOpCHHC Kypea [ Kiacca https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccemBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTsa 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 1
€pOSITHOCTD CITy4aifHOT'O COOBITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BEJICHNC B TCOPHIO rpaoB https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
6 C Vi 0 8
TTyHaUHBIC COOBITHA https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
7 006006 i 4 2
OUIICHHCE, CHOTCMATHSATIHA SHAHIH https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO YACOB I1O 34 3 1

I[TPOTPAMME




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 IT 8 4
OBTOPEHHC Kypea © Kacca https://m.edsoo.ru/7f41a302
b K
2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 4 b 1
CHIBITAHUA LEPHYJLTH 6 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
3 Carysaiiias Benia 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Oboburetiite, KoHTpOID 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I1O 34 5 )

I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosnu4yectBo yacos DJIEKTPOHHbBIE
Ne ara nupposbIe
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
| [IpencraBnenue 1aHHBIX B 1 Bbu6moreka [JOK
TadaIumax https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BBIYUCICHHUS 110 | bubnuoreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BnedyeHnne u nHTEpIpETALUA 1 bubnnoreka [JOK
TaOJIMUHBIX TAaHHBIX https://m.edsoo.ru/863ec78e
CrapToBas TuarHoCcTHYecKast
4 pabota / KontponbHas pabota Nel 1 1
"Tabmusr"
I'paduueckoe npeacrapnenue
5 JIaHHBIX B BUJIE KPYTOBBIX, | bubnuoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX ) https://m.edsoo.ru/863ed18e
JTuarpamMmm
UteHre U MOCTPOEHUE TUAarpaMM.
6 [Tpumepst eM(l))r a@nqic;i( 1 buomrorexa LIOK
DUMEDHI ISMOTR https://m.edsoo.ru/863ed602
JuarpaMm
7 [IpaxkTuueckas padora Nel ] | bubmuoreka [IOK
"lnarpammsr" https://m.edsoo.ru/863ed72e
g Yucnossie Habopbl. CpenHee 1 bubnuotexa [JOK

apupMeTHIecKoe

https://m.edsoo.ru/863ed846




9 Yucnoseie HaOopwl. CpenHee bubnmnoreka HOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana 4rciioBOro Habopa. bubnunoreka LIOK
YV cTONYUBOCTh MENMAHEI https://m.edsoo.ru/863edb3e
1 Menauana 9icIoBOro Habopa.
YCTOHUYHUBOCTD METUAHBI
2 [TpakTrueckas paborta No2 bubnnorexa [JOK
"Cpenuue 3HaueHus" https://m.edsoo.ru/863edcba
Haubonpiiee u HaMMEHbIIIEE
13 3HAYCHMS YUCIOBOTO Habopa. bubmorexa [IOK
https://m.edsoo.ru/863ee07a
Pa3zmax
Haubonbiiee u HauMeHblee
14 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
HauGonpiiee u HauMmeHblIee
15 3HAYEHHS YUCIOBOTO Habopa.
Pazmax
Konrtponbnas pabora Ne2 mo
16 teMmaM "[IpencraBneHue N1aHHbBIX. bubnuorexa [IOK
https://m.edsoo.ru/863ee390
OnucarenpHas cTaTUCTUKA"
17 CrnyuaiiHas ”3BMEHYMBOCTh bu6muoreka [JOK
(IprMepHI) https://m.edsoo.ru/863eedbc
13 YacToTa 3HaUEHHUI B MACCUBE but6mmorekxa [IOK
JaHHBIX https://m.edsoo.ru/863ee69c
bubnunorexa LIOK
19 Ipynmuposka https://m.edsoo.ru/863ee9d0
20 I'mcrorpammebl




bu6nmoreka [IOK

21 Inerorpammst https://m.edsoo.ru/863eeelc

2 [IpaxTuueckas padora Ne3 bubnuoreka [JOK
"Ciy4aitHasi UBMEHYUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepmna, pedpo.

23 HII))e(f[CTaEJIeHHe 321)1;:11/1 C Bubmaorexa ITOK

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

MOMOIIBIO Tpada
CreneHbp (BaJIGHTHOCTD)

4 BepiuuHbl. Yucno pédep u bubmmoreka [JOK
CyMMapHas CTEIEHb BEPILINH. https://m.edsoo.ru/863efOba
Lenp 1 mukn

enb 1 UK. I1yts B rpage.
25 EPCI[CTEIBJIGHI/IG};TCB}I;EO(}J)TI/I buGnuorexa [IOK
https://m.edsoo.ru/863ef236

rpada

26 [IpencraBnenue 06 bubmuoreka [IOK
OPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

7 CryualiHblli ONIBIT U CIIy4ailHOE bubmuoreka [OK
COOBITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB M yacTOTa COOBITHS.

)3 Ponp ManoBepoOsATHBIX U bu6muoreka [JOK
HNPaKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B TPUPOJIE U B OOILECTBE

29 MoHnera u urpanpHas KOCTb B
TEOPHUH BEPOATHOCTEN

30 [TpakTiueckas paborta Ned bubmuorexa [IOK
"Hacrora BeImageHus opaa' https://m.edsoo.ru/863ef8a8

31 KonTtponsHas padota Ne3 mo bubnuorexa [IOK

temam "Cnyuaiinas

https://m.edsoo.ru/863f0186




U3MEHYUBOCTb. I'padsbl.
BeposiTHOCTE citydaliHOTO

coopITUA"

0 [ToBTOpEHME, 000OIICHHE. 1 bubnunorexa LIOK
[IpencraBienue JaHHBIX https://m.edsoo.ru/863efa24

13 [ToBTOpenue, 06001EeHNE. 1 bubmmoreka [JOK
OnucarenbHas CTAaTUCTHUKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, 06001IeHNE.

34 BeposgTHocTs cityyaiiHOTO 1 bubmmorexa LOK

P ya https://m.edsoo.ru/863efecO
COOBITHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakrnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [IpencraBneHue JaHHBIX. | Bbu6motreka [JOK
OrnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863f029¢
) CiyuyaiiHast U3MEHYHMBOCTD. | bubnuoreka [IOK
Cpennue 9ucioBoro Habopa https://m.edso0o.ru/863f03fc
3 Canyuaiinble coObITHS. BeposTHOCTH | Bbu6mmoteka [IOK
1 4aCTOTBI https://m.edsoo.ru/863f0578
Kitaccnueckue monenu reopun
4 BEPOSITHOCTEN: MOHETA U UTPAJIBHAS | 1 bubmmnoreka HOK
KOCTb. BXOiHas1 KOHTpOJIbHAS https://m.edsoo.ru/863f076¢
pabota/KonTponbHas padota Nel
5 OTKJIOHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863f0a50
bu6mmoteka IIOK
6 1
Jlucriepcits smeioBoro Hagopa https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE | bu6muoreka [IOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f0bfe
but6mmorekxa [IOK
8 JnarpaMMbl pacceMBaHUs 1
https://m.edsoo.ru/863f0eab
b K
9 MHOXeCTBO, MOAMHOXKECTBO 1 nomorexa O

https://m.edsoo.ru/863f1180




OHGpaHI/II/I Haa MHOXKECTBaMU:

bu6nmoreka [IOK

10 00BbeIMHEHUE, TIEPECCUCHUE
DELHCHHE, TepereHeme, https:/m.eds00.ru/863f143c
JIOIIOJIHCHUE
CaolicTBa onepanuii Hajl
1 MHO>KE€CTBAMHU: IEPEMECTUTENBHOE, bubnmnoreka HOK
COYETAaTENbHOE, https://m.edsoo.ru/863f1784
pacrpenenuTenbHOe, BKIIOUCHUS
2 I'padpuueckoe npencrasiaeHue bubmmoreka [JOK
MHOYKECTB https://m.edsoo.ru/863f198¢
KonTtponsHast padora Ne2 o remam
13 n n
Crarucruka. MHOKecTBa
14 DneMeHTapHbIe COOBITHS. bubnnoreka [JOK
Crnyuaiinble cOOBITUS https://m.edsoo.ru/863f1dec
brnaronpusrcTByromue
15 BHGMCHI;a HBIC ZO6HTI/I$[ bubmmorexa HOK
p o https://m.edsoo.ru/863f1dec
BepositHocTH cOOBITHI
baarompusrcTByromniue
16 aneMeHIT)a HBIE ZE)O6HTI/I$I bubnmorexa OK
P - https://m.eds00.ru/863f172
BepositHocTH cOOBITHI
OMBITHI ¢ PABHOBO3MOXXHBIMHU
17 DJIEMEHTAPHBIMH COOBITHIMU bubmorexa LHOK
. p\, ' https://m.edsoo.ru/863f21ca
CryualiHblii BEIOOD
OMBITHI ¢ PABHOBO3MOXHBIMU
18 DJIEMEHTAPHBIMH COOBITHIMU bubmorexa LHOK
. pv ' https://m.edsoo.ru/863f21ca
CryualiHblii BEIOOD
[IpakTuueckas padora Nel "OnbIThI
but6mmoreka [IOK
19 C PAaBHOBO3MOXHBIMH

3JIEMEHTAPHBIMH COOBITUAMU"

https://m.edsoo.ru/8631235a




bub6nmoreka [IOK

20 Jlepeso https://m.edsoo.ru/863f2ade
CaoiicTBa jepeBa: €IMHCTBEHHOCTD
)1 IIyTH, CYLICCTBOBAHUE BUCSIYEU bubmuoreka [JOK
BEPLUNHEL, CBA3b MEXIY YACIOM https://m.edsoo.ru/863f2bac
BEPILMH U 9uciIoM pédep
bubnuoreka [{OK
22 Hpapiio ywioserits https://m.edsoo.ru/363f2cd8
bubnunoreka LIOK
23 Hpapiio ywioserits https://m.edsoo.ru/863f2e36
bubnunoreka LIOK
24 Hpotusononosoe cobbrue https://m.eds00.ru/863f2f8a
)5 Huarpamma Dittepa. O0beTMHEHNE bubmmoreka [JOK
U TIepecevYeHne COObITHIA https://m.edsoo.ru/863f3214
26 HecoBmectnbie coObiTHs. DopMyna bubnnorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecosmectHblie coObiTus. Dopmyna bubnuoreka [IOK
CJI0’KE€HHUS BEPOSATHOCTEN https://m.edsoo.ru/863f3764
[IpaBuiio yMHOXEHUSA
)% BEPOSITHOCTEH. Y CclloBHAs bubnuoreka [IOK
BEPOATHOCTH. He3aBucuMbIe https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuno yMHOXKEHUS
29 BEPOSITHOCTEH. Y CITOBHAS bubnuoteka [JOK
BEPOATHOCTH. He3aBucuMbIe https://m.edsoo0.ru/863f3b06
COOBITHS
30 [IpencraBienue ciy4aiitHOTO bubmmoreka [JOK

SKCTIEpUMEHTA B BUJIE JIepeBa

https://m.edsoo.ru/863f3cbe




31 [IpencraBieHue cay4aitHOTO | bubnmnoreka HOK
OKCIIEpUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/863f320
[ToBTOpEeHME, 000OIICHHE.

32 [IpencraBienue gaHHBIX 1 bubmmorexa [IOK

ped ! ' https://m.edsoo.ru/863f4128
OnucarenbHas CTaTUCTHUKA
bubnunoreka LIOK
33 I1 600 I 1
ostopeitie, oboduerie. Tpaget https://m.edsoo.ru/863f4312
KonTtponsHast padora Ne3 o remam

34 "Cny4aiinble COOBITHS. 1
BepositHocTs. I'padr”

OBILIEE KOJIMYECTBO YACOB I1O 34
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipaxriyeckue u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBnenue qaHHBIX 1 buGnuorexa [IOK

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

2 OnucarenbHas CTaTUCTUKA 1

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

3 Omneparuu HaJ COOBITHUIMU 1
HezaBucumocTs coObITUI 1

5 Komb6unatopHoe npaBuio | bubmmoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/863f4e16
IIepectanoBku. dakTopual.

6 CoueTaHus U YUCIIO COUETAHUMN. | 1 bubmuoreka [IOK
Bxozanas koHTposbHas paborta/ https://m.edsoo.ru/863f4e16
KontponsHas padora Nel

bu6mmoreka IIOK

! Tpeyromemii Hackans ! https://m.eds0o.ru/863f5014
[IpakTuueckas pabora Nel

8 "Bpruncienue BEpoSTHOCTEN ¢ | 1 bu6muoreka [IOK
UCTOJIb30BAHNEM KOMOMHATOPHBIX https://m.edso00.ru/863f5208
GbyHKIMI IIEKTPOHHBIX Tabnu"

I'eomeTprueckast BEpOATHOCTb.
9 CrydaifHpIii BEIOOP TOUKH U3 1 bubnuotexa [JOK

(burypsl Ha IIOCKOCTH, U3
OTpe3Ka, U3 IyTd OKPYKHOCTH

https://m.edsoo.ru/863f5884




I'eomeTprueckas BEpOATHOCTbD.
Cry4aiiHelii BEIOOp TOUKH U3

bu6nmoreka [IOK

10
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5a50
OTpe3Ka, U3 Iyrd OKPY>KHOCTH
I'eomeTpuueckast BEpOATHOCTb.
1 CrydaiiHplii BHIOOP TOUKH U3 bubnmnoreka HOK
(burypsI Ha MIOCKOCTH, U3 https://m.edsoo.ru/863fSbfe
OTpe3Ka, U3 Iyrd OKPY>KHOCTH
['eomeTpuueckast BEpOATHOCTb.
12 CrnyyaitHbiii BEIOOP TOUKH U3 bubnnoreka [JOK
(Gurypsl Ha IJIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 Iyrd OKPY>KHOCTH
HcneiTanue. Ycnex u Heygayva.
13 Cepus ucnibITaHUN 710 ney BOT'O bubmorexa LIOK
p A p https://m.edso00.ru/863f6162
ycrexa
UcneiTanue. Ycnex u Heygaya.
14 Cepus UcCTIBITAHUHN JI0 TIEPBOTO bubmorexa HOK
P Ao TP https:/m.edsoo.ru/8636356
ycrexa
UcneiTanue. Ycnex u Heygaya.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrnexa
Hcnbitanusa beprymn.
16 BepositHocTH coOBITHIT B cepun bubmmorexa [IOK
P . P https://m.edsoo.ru/863f64d2
ucnbiTanui beprynnm
Hcnbitanusa beprymin.
N bubmuoreka [{OK
17 BeposiTHOCTH cOOBITHH B ceprH

ucneITaHui bepHyim

https://m.edsoo.ru/863f6680




[IpakTrueckas padota No2

bu6nmmoreka [IOK

18
"Ucneiranusa beprymnm" https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BeTMYMHA U bubmmoreka [JOK
pacrpeiesieHle BEepOsITHOCTE https://m.edsoo.ru/863f6b44
20 MaremaTHuecKoe 0KUJAaHue 1 bubnuorexa [JOK
JUCTIEPCHS CITy4YailHON BEIUYUHBI https://m.edsoo.ru/863f6da6
[IpumMepsr MaTeMaTHIECKOTO
21 0KHJIaHUS KaK TEOPETUYECKOTO bubmorexa HOK
A P https://m.edso00.ru/863f6£86
CPEIHETO 3HAYCHUS BETUYNHBI
” [TonsiTHE 0 3aK0HE OOJIBIIHMX bubnunorexka LIOK
4UCEIT https://m.edsoo.ru/863f72c4
3 N3mepenue BeposiTHOCTEN C Bbu6mmoteka [JOK
IOMOUIBIO YACTOT https://m.eds00.ru/863f7652
24 [TpumeHeHue 3akoHa OOJBIINX bubmuoreka [IOK
qucel https://m.eds00.ru/863f7116
)5 O60061eHne, cucTeMaTu3alus bubnmoreka [JOK
3HaHui. [IpencraBnenne naHHBIX https://m.edsoo.ru/863f783c¢
O0006111eH1E, CUCTEMATH3AIIMS
26 3HaHui. OnucarenbHas
CTaTUCTHKA
O0001enue, cucTeMaTH3aIHs
. bubmuoreka [IOK
27 3HaHuil. [IpencraBnenne 1aHHBIX.
https://m.edsoo.ru/863f893a
OmnmucarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3alus
N N bubmuoreka [IOK
28 3HaHUH. BEpOSATHOCTH ClIy4alilHOTrO
https://m.edsoo.ru/863f7ade
COOBITHS
29 O06o01eHre, cucTeMaTH3aIus bubnuorexa [JOK

3HaHUHU. BEpOSITHOCTH CIIy4allHOIO

https://m.edsoo.ru/863f7c¢9c¢




COOBITHS. DIIEMEHTHI
KOMOWHATOPUKH

O0001enue, cucTeMaTH3alus

bubnunoreka LIOK

30 i D 1
SHATHH, JJICMEHTH https:/m.edsoo.ru/863f7e54
KOMOHWHATOPUKH
O0001menue, cucTeMaTH3alUs

31 3HAHUU. DJIEMEHTHI | bubnuorexa [IOK
koMOuHaTopuku. CiydaiiHble https://m.edsoo.ru/863f8408
BEJIMYMHBI M pacrpe/e/ICHuUs
O0001menne, cucTeMaTH3aIUs

32 sHanuil. Ciay4yaliHble BEJIMYUHBI U 1 buGnuorexa [IOK

e https:/m.eds00.ru/863861a

pacrpe/eeHus

1 Hrorosas pabora / KonTposibHas | bubnnorexa [JOK
pabota Ne2 https://m.edsoo0.ru/863f8b56

34 O0001enue, cucTeMaTH3aIIUs !
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
Yurate wuHbOpMaLMIO, TMPEACTaBICHHYI0O B Ta0nuiax, Ha
51 quarpaMmax, TpeICTaBIsITh JaHHbIE B BUJIC TaOJMIl, CTPOWTH
JuarpamMmmbl (CTOIOMKOBBIE (CTOJI0UYATHIE) M KPYTOBBIE) IO MacCHBaM
3HAYEHU
- OnuceiBaTh W HMHTEPIPETUPOBATH pEATbHBIE YHCIIOBHIC JIaHHBIEC,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh ANl ONUCAaHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTePUCTUKU: CpeHee apu(pMeThuiecKoe, MearuaHa, HauOobIlee
Y HalMEHbIlIee 3HAYCHHUSI, pa3Max
MMeTrs mpencraBiieHHE O CIIy4alHOM M3MEHUYMBOCTH HA IPUMEPAX
54 1eH, GU3NYECKUX BEJIUYUH, aHTPOMOMETPUUYECKUX JAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
N3Bnekate u npeobpa3oBbiBaTh MHGOPMAIUIO, TIPEACTABICHHYIO B
5.1 BUJIE TaOJUI, Tuarpamm, rpaduKoB, IPEACTABIATh JAHHBIE B BUIC
TabJInL, AUarpaMM, rpaduKkoB
OnuceiBaTh JaHHBIE C TOMOIIBID CTATUCTUYECKUX ITOKa3aTesei:
5.2 CpeIHUX 3HAYCHW W Mep paccewBaHHs (pa3max, AUCIEepCUs u
CTaHJapPTHOE OTKJIOHCHHE)




53 HaxonnuTh 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITHI, B TOM
‘ qucyIe Mo pe3ysbTaTaM U3MEPEHUN U HaOII0IeHUN
HaxonuTh BEpOSTHOCTH CIy4YalHBIX COOBITHH B OMBITAaX, 3HAs
54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHM, B TOM 4YHCIIE B OIBITAX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
55 Hcnonb3oBate  rpaduyeckre  MOJENU:  JIEPEBO  CIy4YailHOTO
' HKCIEPUMEHTA, AUarpaMMbl DHiepa, YUCIIOBas npsmast
OnepupoBaTh NMOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
56 omnepalyMyd HajJ MHOXECTBaMH: OOBbEIMHEHHE, TIepecedyeHue,
' JOTIOJIHEHNE; IIEPEYMUCIATh DJIEMEHTbl MHOXECTB, IIPUMEHATH
CBOMCTBA MHOXECTB
Hcnonp30Bate rpaduveckoe MpeACTaBICHUE MHOXKECTB M CBSI3EH
5.7 MEXy HUMHU JUJIsl ONIMCAHUS IIPOLECCOB U SBJICHUH, B TOM YHCIIE IPU
peLIeHUH 3aJa4 U3 APYruX y4eOHbIX ITPEIMETOB U KYPCOB
9 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabrara
5 BepoATHOCTB U CTaTUCTHKA
M3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTABIECHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONuI], aAuarpamm, rpadukos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOIMII, TUarpamm, rpagukon
5o Pemate 3a1aun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
. UCIOJIb30BaHUEM KOMOMHATOPHBIX IPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XapaKTEPUCTHKU JUISI  MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCJIE CPEIHHUE 3HAYEHUS U MEpHI
paccenBaHus
s4 HaxonuTh 4acToThl 3HaYeHUH M YACTOTBHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI
ss HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OIbITAX,
' B TOM 4YHCJI€ B OIBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO ycrexa, B Cepusix

ucnbiTanuil beprymm

MMeTts npencrasieHue O CIIy4aiiHOM BEJIMYMHE M O PACIpEIeICHUN

5.6

BEPOATHOCTEMH

HmeTh mpencTaBiIeHe 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTH B CIIyYalHOW H3MEHYMBOCTH M O POJIM 3aKOHa

OOJIBIITUX YKCE B IPUPOJIC U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, AUarpamMm, rpadukoB. 3aroiHeHne
Ta0JIMIl, YTEHUE U TOCTPOCHHUE IUarpamMM (CTOJOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbix). UrteHwe rpaduKOB peajdbHBIX IporeccoB. M3BiaedueHue
uH(pOpMalMK U3 JUarpaMM W TaOJIMIl, UCIOJIB30BAaHUE W WHTEPIIPETALUS
JTAHHBIX
OrnucatenpHas CTaTHCTHUKA: cpeliHee apudmeThyeckoe, MeauaHa, pa3max,
5.2 HauOoJbIlleE W HaMMEHbILIEE 3HA4YeHHUs Habopa 4YHUCIIOBBIX JAHHBIX.
[Ipumepsl cnyyaliHOM U3MEHUNBOCTH
CrnyuyaliHplii SKCIIEpUMEHT (OMBIT) U cily4aiiHoe coObiTue. BeposTHOoCTh U
53 yacTtoTa. Ponb MajgoBEepOSITHBIX M MPAKTHUECKU AOCTOBEPHBIX COOBITUN B
pupojie U B ob1iecTse. MoHeTa 1 UrpajibHas KOCTb B TEOPUH BEPOATHOCTEN
I'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Ynciao pédep u cymMMmapHas
s4 cTerneHb BepiuH. [IpeacraBnenue o cBszHoctu rpada. Llenu u nukiel. [lytu
' B rpadax. OOxoxm rpada (diiepoB 1myTh). IlpencraBienue 00
opueHTupoBaHHOM rpade. Pemenne 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TaOMUII, TUarpaMM, rpadukoB
- MHOXeCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXeCTBO. Ormnepauuu Hal
' MHO’KECTBaMU: 00bEAMHEHUE, IIepeceYeHre, JOMOJTHEHNE
53 CaolicTBa onepanun Haj MHOKECTBaAMMU: MIEPEMECTUTENBHOE,
' COUYEeTaTeNbHOE, PACIIPEACIUTENIbHOE, BKIIFOUSHHS
54 Hcnonk3oBanue rpaduyueckoro MpeaCTaBICHHUS] MHOMXECTB I OMHCAHHS
' peaTbHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUN 3a/1a4.




ss W3mepenue paccenBanus JaHHbIX. Jlucriepcus U cTaHIapTHOE OTKIOHEHUE
' YHCIOBBIX HaOOpoB. Jlnarpamma paccenBaHUs
OneMeHTapHble COOBITHA CiydailHOro omnbita. CiydaiiHble COOBITHSL.
s6 BepostHoctu coObiTuif. ONbBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coobitusiMu.  CoydaiiHpiii  BeIOOp. CBS3b MEXIy MaOBEPOATHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: €IWHCTBEHHOCTh IyTH, CYIIECTBOBAaHUE
5.7 BUCAYEH BEpILMHBI, CBS3b MEXJY YHCIOM BEPLIMH U YHUCIOM pEdep.
[IpaBuiio ymHoxxeHus. Pemenue 3agad ¢ moMoIbo rpagos
[IporuBononoxxusie coObiTusA. Jmarpamma Oiiniepa. OObenuHEHHE U
5.8 nepeceueHre coObiTuil. HecoBmecTHbie coObiTus. Dopmyna CloXKEHHUS
BEPOSATHOCTEH
5.9 YcnoBHas BeposTHOCTb. [IpaBuiio ymHoxkeHus. HezaBucrumblie coObITHS
[IpencraBnenue sKcrnepuMeHTa B BUJAE JepeBa. PemieHue 3anad  Ha
5.10 HaxXO0JIEHHUE BEPOATHOCTEN C TOMOILBIO IEPEBA CIy4allHOIO IKCIIEPUMEHTA,
nuarpamMm Diepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
5 BepoATHOCTB U CTaTUCTHKA
[IpencraBieHue NaHHBIX B BUIE TA0JIHUII, AUArpamMmm, rpagikoB, HHTEPIIpeTaIus
5.1 JaHHBIX. YTeHHe M MocTpoeHue Tabiull, JuarpaMm, rpaukoB Mo peaabHbIM
JTAaHHBIM
5.2 [lepectanoBku U akTopuan
53 CoueTtaHus ¥ YUCJIO COUYETAaHUM
54 Tpeyronbuuk [ackans. Pemenue 3amau ¢ ucnosiib30BaHUEM KOMOWHATOPUKHU
5 s ['eomeTpuueckass BeposiTHOCTh. CilydaiHbIl BBHIOOpP TOYKM U3 (QUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 HcneiTanue. Ycnex u Heynaya. Cepusi MCIIBITAHUH /10 TIEPBOTO ycIexa
57 Cepust ucneitanuit bepnymim. BepositHocTH cOOBITHII B CepuUM HCIBITAHUN
' bepnymu
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIEHUE BEPOSTHOCTEN




Marematuueckoe oxxkugaHue u gucnepcus. [Ipumepbl MaTeMaTHUeCKOTo

> 0’KMJIaHMS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJITUYNHBI

510 MareMaTtnyeckoe OXHMIAHME M JUCIEPCUS CIIyYalHOM BEIMYHMHBI «UHUCIIO
' YCIIEXOB B CEpUU UCHIBITAaHUH bepHyin»

511 [TonsaATne 0 3akoHe OoNbIIMX yMceld. V3MepeHre BEpOSITHOCTEH € MOMOIIbIO

yacToT. Posip 1 3HaueHue 3aKoHa OOJIBIINX YMCEN B IPUPOJIE U 00IIecTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXKECTBO,
orepanuy HaJl MHOKECTBAMH; yMEHHE ONEPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PEUICHUH 3a/1a4; YMEHHE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
peabHBIX MPOLIECCOB U SIBICHUH, IPU PEILICHUH 33144 U3 JPYTUX YIeOHBIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh MOHATHAMU: HATYPAJIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs ApO0b U IeCATUYHAs 1pO0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
apu@MeTHUyecKuil KBaJpaTHbIM KOPEHb; YMEHHME BBINOJIHATH IEHCTBUS C
YUCJIAMM, CPAaBHUBATh M YIOPSJAOYMBATH YMCIIA, IIPEACTABIATh YHUCIIA HA
KOOPJIMHATHON IPSIMOM, OKPYIVIATh YMCIIA; YMEHHUE JEJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM I0KAa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
Jpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM cTereHU OoJiblIe
€MHUIIBI, YMEHHE BBITIONHATHh Pacu€Thl MO GopMyiam, mpeodpa3oBaHus
LEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUNW U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YpPaBHEHHUE C
OJIHOM MEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHHUs, JApoOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JHMHEWHbIE HEpaBEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 334 U3 IPYTUX NIPEAMETOB U NMPAKTUIECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IJIOCKOCTH JIJ1s1 U300pakeHusl pelIeHU YpaBHEHH, HEPAaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3PACTAHMS,
yObIBaHMs, HauOoJblllee M HAMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
ONEpUpPOBATh TOHATUSAMH: MpsAMas MPONOPLUOHAIBHOCTD, JIMHEHHAs
GyHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPLHUOHAIBHOCTD,
napabosa, runepoosia; yMeHue CTpouTh rpaduku yHKIHA, HCIIOIB30BaTh
rpaduKy A7 OTPENETICHUsT CBOMCTB IMPOLECCOB M 3aBUCHUMOCTEH, JUIS
pelieHus 3a/1a4 W3 OPYTUX YYeOHBIX MPEIMETOB M PEalbHON >KU3HU;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMH

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI M OOIIETO YICHA MPH
pelIeHnH 3a7a4y, B TOM YHCIE 33a7ad U3 JPYruxX y4eOHBIX MPEeIMETOB H
peanbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJauyd K3 OO0JAacTH YHpPABJIEHUS JMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypAaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB
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11

YMeHue onepupoBaTh NOHATUAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHUKH,  IPSIMOYTOJIbHBI  TPEyroJibHUK,
MeauaHa, OHMCCEeKTpuca U BBICOTa TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napajjenorpaMM, — poM0O,  NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue peraTth 3aJa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYMH C NPUMEHEHUEM H3Y4YEHHBIX
CBOICTB Quryp u ¢paxkron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD NPSAMBIX, YTOJI
MEXJY NpSAMbIMH, MEPHEHIUKYJSAp, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1nomoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U
IpsIMOM; yMEHHE pacllo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M M0j00ue
¢buryp, napamieabHOCTh U MEPIEHIUKYISIPHOCTD IPSIMbBIX B OKPYKaOIIEM
Mupe

YMeHue onepupoBarh MOHATUAMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCHHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl IPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSTHh (POPMYJIbI EPUMETPA U TUIOIIATd MHOTOYTOJIbHUKOB, JJIMHBI
OKPYKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajuiefienunena;  yMEHHe  IPUMEHATh  IpPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHHKA, TEOpeMY




[Tudaropa, TPUTOHOMETPUUECKHUE COOTHOIICHUS JIsi BHIYMCIICHUS JUINH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO

13

YMeHue onepupoBarh NOHATUAMU: NPSIMOYIOJIbHAs CUCTEMa KOOpAUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUs JaHHbBIX U PELICHU 3a1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU
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VMeHHe OnepupoBaTh MOHATUSIMHE: CTOJIOMKOBBIC U KPYTOBBIC THArPAMMBbI,
TaOJIMIBI, CpelHee apuPMETHUeCKoe, MeIuaHa, HauOoNbIIee W
HaMMEHbIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa; YMEHHE W3BJICKATh,
HHTEPIPETUPOBATH M MTPE0OPa30BhIBaTh HHPOPMAILIUIO, TPEACTABICHHYIO
B TaOJIMI[aX ¥ Ha AMarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTEPUCTHKH
pealbHBIX IMPOIECCOB M SBJICHUI;, yMEHHE pAaclo3HaBaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIy4alHbI ONBIT (CiydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COObITHE  (SJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYallHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE PeLlaTh 3a1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C MCIOJIb30BAaHUEM IIpaBUIIa
YMHOXXEHUS; YMEHHME OILIEHUBAaTh BEPOATHOCTH peabHBIX COOBITUH H
SBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ I/I3y‘IeHHBII71 MCTOI IJI1 pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
JKU3HH, PACIO3HaBaTb IMPOSABICHHUEC 3aKOHOB MATCMATHKU B HUCKYCCTBEC,
OIMUCBIBATh OTACIIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJYUYCHHBIC B XO/C
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTD ITPUMEPbI MAaTEMATUUCCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
12 OOBIKHOBEHHBIE W JCCATHYHBIE  JOpoOM, TPOIEHTH, OECKOHEUHBIC
' HEPUOAMYECKUE TPOOH
13 Panuonanenple uucna. ApudMmernyeckue Onepanud C  paluoOHaJIbHBIMU
' YHCIIaMU
14 JeiicTBuTenpHbIe 4Ynclia. ApUPMETHYECKHE OIEpaluu C JACHCTBUTEIHHBIMU
' YUCTIaMH
L5 [TpubnnkEHHBIE BBIYMCICHUS, IpaBUJIa OKPYIJICHUS, IMPUKHIKA M OLEHKa
' pe3yibTaTa BEIYUCICHUMI
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
5 Crenenb c nenslM mnokasaresneM. CTeneHb C PAaLMOHAIBHBIM IOKA3aTEJIeM.
' CBolicTBa CTENIEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndeckuii  KOpeHb  HaTypalbHOH  cremeHu.  JleiictBus ¢
' apu(MeTHUECKUMH KOPHSIMHU HaTypalbHOM CTeNeHn
3 VYpaBHeHUs U HEpaBEHCTBA
31 Ilenpie um apoOHO-panmoOHabHbIE YypaBHEHHs. CHCTEMBl U COBOKYIHOCTHU
' ypaBHEHUI
39 Hensle m npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTHU
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 UucnoBsle noCae10BaTENbHOCTH
4.1 ITocienoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCIEN0BATEILHOCTEN
49 Apudmernueckass M reomerpuueckas mnporpeccud. dopmyna  CI0XKHBIX
' IPOIIEHTOB
5 OyHKIMH
Oynkuus, cnocoObl 3amaHus ¢QyHkuumu. ['papux  ynkmun. Oobmacts
OTIpeieNIeHUs] 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
5.1 3HAKOIMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MakcuMymbl H
MUHUMYMBbl QyHKIUU. HaunOonbliee u HauMeHbliee 3HaueHHe (YHKIUU Ha
IPOMEXKYTKE
6 Koopaunats! Ha psIMO U TIIOCKOCTH




6.1

Koopaunathas npsmas

6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuyeckue GuUrypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojibHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 N3MepeHne reoMeTpuueCKUX BEJIMYHH

7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepositHOCTh

8.3 KomOuHaropuka

8.4 MHoxecTBa

8.5 I'padmr
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