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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIOKEHUHN, TaK
U UX pOJIM B 00pa3oBaHMHU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraer uucio
npodeccuii, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaKHA JUJIS
MPOJIOJKEHUS 00pa30BaHus U 1JIs YCHEIIHON MPO(eCcCHOHANBbHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAHHBIX. A T 0O0CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHOOPMAITMU HEOOXOAUMO B TOM YHUCJE XOPOIIOo C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAWMOCTb C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOMTH POCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M roCyJapcTBa
npuodIaeT o0yyaroumxcs K OOIIEeCTBEHHBIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alMy Iepedopa M Mmojacyéra yucia
BApUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTH4eCcKuil GpyHaaMeHT 711 GOPMHUPOBAHUS KOMIIETEHIIMI B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUH CTaTHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolmMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCielNOoBaHUs, (OpMHUPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK HCTOYHUKA COLMAIBLHO 3HAYUMOI MH(OPMALIUU U 3aKJIadbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS.

B COOTBETCTBMM C NaHHBIMU LEISIMU B CTPYKTYpE MPOTpaMMbl Yy4eOHOTO
Kypca «BeposTHOCTb U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa3oBaHUs BbIJICICHbI
CIIEIyIOLME COAEpKATENbHO-MEeTOAuYEeCKEe TuHuM: «lIpencraBieHne NaHHBIX U
omnucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOMHATOPUKW,
«BBeneHue B Teoputo rpadony.

Copnepxxanne mHuM «lIpencraBieHne TaHHBIX U ONKCATEIbHAs CTATHCTHKA
CIIY’KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMarumen: oT
YTeHUs] W MHTEepHpeTauuu HHPOpMAIMU, MpeACTaBICHHOW B TaliMIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEeACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PaCCEeUBAHUS.
Paborass ¢ naHHBIMH, OOy4aroluecsl ydarcs CYUTHIBaTh M HHTEPIPETHUPOBATH



JIaHHbIC, BBIABUraTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (PaKTOpaMH, BHI3BIBAIOIIMMUA HU3MEHUYHWBOCTH, U OIICHHBATH HX
BIIMSIHUE HA PACCMATPUBAEMbI€ BETUYUHBI U MPOLIECCHI.

WHTYyUTHUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEpPHOCTEH ¥ TEHACHIMM CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM s
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. bousbllloe 3HAUYEHWE HMEIOT MNPAKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONOI00MS CIIy4ailHOTo
coObiTus. [lpm wu3yueHuu yueOHOTO Kypca oOOydarolMecss 3HaKOMSTCA C
OPOCTEUIIMMUA  METOAAMH  BBIUMCIEHUS  BEPOSTHOCTEM B CIy4aillHBIX
AKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU HCXO0/1aMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh OoJee CI0KHbIC
3amayu. B yueOHBIN Kypc BXOAST HayalbHbIE NPEJCTABICHUS O CIIyYailHBIX
BEJIMYMHAX U UX YHCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOUIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXKECTBaMH, paccMaTpHUBAIOTCS
NpUMEPHl MIPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUS B JAPYIHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh U CTaTHUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX U ONMcCaTelbHas
CTaTUCTUKA», «BepoaTtHocTh», «3JIeMEHTH KOMOWHATOpUKH», «BBenaeHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHocTh u ctaTuctuka» orpoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Hegeno), B 9 kiacce — 34 yaca (1 yac B Henernto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

OnucatenpHasi CTaTUCTHKA: CpeaHee apu(MeTHUecKoe, MeAnaHa, pa3Max,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. PoJjib MajoBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU 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 (dinepoB myth). [IpencraBienue 006 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBneHne NaHHBIX B BUE TAOIML], TUarpamMmm, rpa)ukoB.

MHOX€eCTBO, JJIEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOXECTBaMU: OOBbEIMHEHUE, TMepeceueHue, aomnojiHeHue. CBoHCTBa orepanuii
HaJl MHOXXECTBAMHU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB Jis
ONMCAaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, P PELICHNHN 3a7a4.

N3mepenne paccenBaHus AaHHBIX. /[ucnepcus M CTaHIAPTHOE OTKJIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro omblTa. CiydyaliHble COOBITHS.
BepositHoct  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU M MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiiMH u 4ucioMm pédep. [Ipasumio
yMHOKeHHUs. Penienue 3aiau ¢ momMolpto rpagos.

[IpotuBomnosnoxkueie coObiTUA. Juarpamma Oiinepa. OObenuHeHwe u
nepeceueHre  coObITHil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBuino ymHOkeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Perienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdMi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHE U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
pealbHBIM JIaHHBIM.

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

['eomeTpuueckass BeposTHOCTh. Ciy4ailHbI BbIOOp TOYKH M3 (GUTYPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaawa. Cepusi UCHBITAHUM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuit bepHymiu. BeposaTHOCTH cOOBITUII B CEpUM  HUCIIBITAHUIM
beprymnm.

CrydaiiHasg BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro OXKHJIAaHUA — Kak
TEOPETHUUYECKOTO0 CPEINHET0 3HAYECHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIEPCHUS CIYy4YalHOM BEIWYMHBI «YUCIO YCIIEXOB B CEPUHM HCIBITAHUN
bepnymnmy.

[lonarue o 3akoHe OOJIBIIKMX uucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOTO KYPCA «BEPOATHOCTD U CTATHUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOHUIOMY W  HACTOSLIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

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

TOTOBHOCTBIO K BBIMOJIHEHUIO 0053aHHOCTEN Tpa)KIaHUHA U PEAM3aLUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTH4YECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UelIOBeKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTeMAaTHYECKOW KYJbTYpOW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YEeCKUE 3HAHUS B MHTEpecax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (30pOBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXAaloIIel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKPYXaIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa IKOJIOTHICCKUX MPOOIJIEM U IyTeH UX PEIICHHUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATECIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHHWH MEXIy IOHATUIMH, (OPMYIHPOBATH
OTIpEJICICHNs]  TIOHATHM, YCTaHAaBIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeOoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (akToB, BBICTpPAWBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoONee MNOAXOMSANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnlie ucciienoBarejbcKyue AeHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (opMHpOBAThH
TUIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOATEIbHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAaKXKe BBIJIBUTAThH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTh HMH(POpPMALMHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 334a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS,

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamu, HWHOW rpaduKod U UX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HHMOPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJIsiMM 06IIICHI/I}I, SICHO, TOYHO, 'PaAMOTHO BbIpaXaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3a7a4uu, BbICKa3bIBaTh UJICH, HAIICJICHHbIC HA MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3YNbTAThHI pelIeHus 3a/1a4H, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, paclpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pPe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHHs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibraTta
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS 1EJH,
HaxO0JUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yurate uHOpMALMIO, NPEICTaBICHHYIO B Tabauuax, Ha JauMarpaMmax,
NPEACTABIATh JAHHBIE B BUJAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MAaCCHBaM 3HAYCHUH.

OnucelBaTe W MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
IpeJICTaBICHHBIE B TA0INIIAX, HAa JUarpammax, rpapukax.

Hcronb30BaTh Il ONMCAaHUSA [AHHBIX CTATHCTHYECKUE XAPAaKTEPUCTHUKHU:
cpenHee apuMeTHUecKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3mMax.

MMeTp mpencraBieHHE O CIy4allHOW HM3MEHYMBOCTH Ha IpUMepax IeH,
($u3NYeCKUX BEIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINUE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArpPaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTelel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCHEPCUs U CTAHJAPTHOE OTKJIOHEHHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHUI M 4acTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJIibTaTaM U3MEpEeHUN U HaOJIOICHUIA.

HaxonuThe BEPOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIYYalHOIO 3KCIIEPUMEHTA,
JAarpaMMBbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, MOJMHOXECTBO,  BBIIIOJHSTh
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJHEHUE,
NEPEYNCIISATD AIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe NpeaCTaBICHUE MHOXKECTB M CBS3€H MEXIy
HUMHU JUIsI ONTMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YHKCIIE TIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHbIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce oOyYarOmIMiiCS TOJYYHT CIICTYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBeIBaTh HH(OPMAILMIO, MPEICTaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, OUAarpamm, rpapukoB, MpPEICTaBISATH
JaHHBIE B BUE TaOIUL, 1Uarpamm, rpa)ukoB.



Pemarp 3amauum  opraHM30BaHHBIM TEpPeOOPOM BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

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

HaxoauThs 4acTOThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCJIE IOJIB3YSICh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUT.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

VMeTp npencraBleHHE O CIy4yalHOM BEIMYMHE W O pPacHpeleieHUuu
BEPOSATHOCTEM.

HmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
PUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB
HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIe (IU(PPOBBIE)
Ne n/m Konrpouabusie IIpakTuueckue
NporpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 IIpencraBneHne faHHBIX 7 2 https://m.edsoo.ru/89N37X690
2 OmnucarenbHas CTaTHCTHKA 8 https://m.edsoo.ru/ILSVALDNF
3 CnyuaiiHast ©”3MEHYUBOCTD 6 1 https://m.edsoo.ru/GWRMYO3Z0
4 Beenenwne B Teoputo rpagos 4 https://m.edsoo.ru/ZC1IM6K65
B .
5 CPOTTHOCTL M HACTOTa CIyHanmoro 4 1 https://m.edsoo.ru/H3K1SSMAW
COOBITHS
6 O06o01eHue, cucTreMaTU3alys 3HaHUH 5 2 https://m.edsoo.ru/LFUSEKR5F
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
ITPOTPAMME




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpOoHHbIe (LM (ppoBbIE)

Ne /i Konrtpoasnbie Ilpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 IToBTOpEHue Kypca 7 Kiacca 4 https://m.edsoo.ru/X3FZS77JT
OrnucarenpHas CTaTUCTHKA.
2 4 https://m.edsoo.ru/SDX3YEE7C
PaccenBanue naHHbIxX
3 MHoxecTBa 4 https://m.edsoo.ru/SGSLMI7R3
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/LUSYQKXOL
5 Brenenue B Teopuro rpadoB 4 https://m.eds0o0.ru/40G4X25TN
6 Crny4daiiabie cOOBITHS 8 https://m.edsoo.ru/FSES8710K
7 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 4 2 https://m.edsoo.ru/I37K3MSIF
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

I[TPOTPAMME




9 KUIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne /i Kontpoannbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

1 [ToBTOpeHue kypca 8 kiacca 4 https://m.edsoo.ru/F1SB2Q6TK
2 DneMeHTbl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/OTVIFYMO8
3 ['eomeTpuyeckas BEpOATHOCTh 4 https://m.edsoo.ru/JTRA02MMJ7
4 Hcneitanus beprymm 6 1 https://m.edsoo.ru/PVPMDGFCN
5 CrnyuaiiHast BeTu4rHa 6 https://m.edsoo.ru/PC3SFWECN
6 O060061IeHNEe, KOHTPOITH 10 1 https://m.edsoo.ru/BBFTYCMQO

OBIIEE KOJIMYECTBO YACOB I10 34 | ’

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
[IpencraBienue JaHHBIX B
1 el A 1 https://m.edsoo.ru/TD2HPTMG9
TadaIuLIax
[IpakTryeckue BEIYUCICHUS 110
2 P 1 https://m.edsoo.ru/X2RGHQ1BB
TaOJIMYHBIM JAHHBIM
WsBneuyenune epupera
3 BICHCHHIC W MHTCPTpeTati 1 https://m.edsoo0.ru/OT1QCHHNA
TaOJIMYHBIX TaHHBIX
[TpakTudeckas pabota
4 " P " p 1 1 https://m.eds00.ru/S3IN8OVEXD
Tabmauet
I'paduueckoe npeacrapnenue
AHHBIX B BUJIE KPYTOBBIX,
5 A AC KDY 1 https://m.edsoo.ru/MLLFFOZM
CTOJOMKOBBIX (CTONOYATHIX)
Juarpamm
YreHne 1 NOCTPOCHHUE
6 nuarpamm. [Ipumepst 1 https://m.eds0o0.ru/CO6RLITDOX
neMorpaduuecKux IuarpaMmm
IT 0
7 paKTiHcckas pabota 1 1 https://m.edsoo.ru/ACLOVVHE2
"TnarpamMmsI"
Yucnossie Habopbl. CpenHee
8 1 https://m.eds00.ru/845QZEZDT
apupMeTHyecKoe
Yucnoseie HaboOpwl. CpenHee
9 1 https://m.edsoo.ru/DFE4ADRPC8
apupMeTHIecKoe
10 Menuana yicIoBOro Habopa. 1 https://m.edsoo.ru/4EAJ9ZPVP




YV cTONYNBOCTh MEAAHEI

Meauana 9iciioBoro Habopa.

11 . https://m.eds00.ru/4QXDGICWQ
VY CTOWYHNBOCTH MEIHAHBI

12 ljlpaKTquCKaﬂ padora https://m.edsoo.ru/CPUDVBQO9D
"Cpennue 3HaueHus"
Hawnbonpiiee 1 HauMeHbIIIee

13 3HAYCHHS YHCIOBOTO Habopa. https://m.edsoo.ru/8ZZ76 WFQ9
Pazmax
Hawubomnbiiee 1 HauMeHbIIICe

14 3HAYCHMS YUCIOBOTO Habopa. https://m.edsoo.ru/VQOBESO32
Pazmax
Hawubomnpuree n HauMeHbIIIee

15 3HAUEHUS YHCIIOBOTO HAbopa. https://m.edsoo.ru/WYFB6QP21
Pazmax
KonTponbHnas pabora no temam

16 "IIpencraBieHue TaHHBIX. https://m.edsoo.ru/7A3Z0OWKUX
OmmcaTrenpHasi CTaTUCTHKA"

17 Catysaiiias H3MERIMBOCTS https://m.edsoo.ru/IMY2138AH
(mprMepHI)

18 Hacrora siaterit b Maccipe https://m.eds00.r/WCSQ0907G
JIAHHBIX

19 I'pynnnpoBka https://m.edsoo.ru/KBOV0O3AJO

20 I'ucrorpammer https://m.edsoo.ru/4AKY4F1REM

21 I'mcrorpammebl https://m.edsoo.ru/UUHORALG9
[IpakTuyeckas pabora

22 . https://m.edsoo.ru/LX2201R00
"Cny4aitHasi UBMEHYUBOCTD"

23 I'pad, sepunna, peopo. https://m.edsoo.ru/BYSFHBTIG

IIpencraBnenue 3agauu ¢




24

MOMOIIBIO Tpada

Crenenb (BaJIGHTHOCTB)
BepiuHbL. Yucio pédep u
CyMMapHas CTeTIICHb BEPIIIHH.
Lenp u 1uKa

https://m.edsoo.ru/LHYL8J4F1

25

Hens u muka. [Tyts B rpade.
IIpencraBnenue o CBI3HOCTH

rpada

https://m.edsoo.ru/O0DUSZOEQ

26

27

28

29

[IpencraBnenne 06
OpPUEHTHUPOBAaHHBIX Ipadax

CiyyaliHblli OIIBIT U CIy4aiiHOE
coObITHE

BepositHoCTh 1 yacToTa
coObITHs. Posb MagoBepOSITHBIX
Y IPaKTUYECKU TOCTOBEPHBIX
COOBITHIA B IPUPOJIE U B
oOrmiecTBe

MoHnera u urpanpHas KOCTb B
TEOPUH BEPOATHOCTEN

https://m.edsoo.ru/E4K0E836S

https://m.edsoo.ru/MSWIWIJ7DH

https://m.edsoo.ru/9PVEDVAMM

https://m.edsoo.ru/CRO43AQ3Y

30

31

32

[TpakTnueckas pabota "Yacrora
BBINTA/ICHUS opJia"

KonTponpHas pabora mo Temam
"Cny4aitHasi U3BMEHUYHUBOCTb.
I'pads1. BepositHOCTh
CiIy4aitHOTO COOBITHS"

[ToBTOpenue, oboOIICHNE.
IIpencraBnenue qaHHBIX

https://m.edsoo.ru/OUGEF4BOZ

https://m.edsoo.ru/EOFHMQJKS

https://m.edsoo.ru/X4L7PQ26 W

33

[ToBTOpeHme, 0600IICHHE.

https://m.edsoo.ru/HIRAKSLGC




OmnmcarenbHas CTaTUCTHKA

[ToBTOpenue, o6oOIICHNE.
34 BepostHOCTh ciiydaitHOTO 1
coOBITUS

https://m.edsoo.ru/UPOYNBVM7

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34




8 KUIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTe/ibHbIE PeCYpPChI
padoThI padoThI

[IpencraBienue JaHHbBIX.

1 1 https://m.edsoo.ru/16PEO3Q2G
OnucarenbHas CTaTUCTHUKA
Cry4aifHasi ”3MEHUHUBOCTb.

2 1 https://m.edsoo.ru/ZOXC1OMLN
Cpennue yncioBoro Habopa
Crnyuvaiinple COOBITHSL.

3 1 https://m.edsoo.ru/RUI18V6UI
BeposiTHOCTH 1 4aCcTOTBI
Knaccuueckue Mozienu Teopuu

4 BEPOSATHOCTEH: MOHETA U 1 https://m.edsoo.ru/7LKM9XC8W
UrpajibHas KOCTh

5 OTKIJIOHEHUS 1 https://m.edsoo.ru/PIXXIGBIN
Jucnepcus 4ucioBoro Habopa 1 https://m.edsoo.ru/OLWWNYS81A
CranmapTHOE OTKJIIOHEHUE

7 1 https://m.edsoo.ru/KYQY7LB3M
YHUCIIOBOTO Habopa

8 Jlnarpammbl paccerBaHUs 1 https://m.edsoo.ru/0T3KZAPEO

9 MHoecTBO, TTOJIMHOKECTBO 1 https://m.edsoo.ru/3Z7F1KG5T
Omneparuy HaJ MHOKECTBAMH:

10 00beIMHEHNE, TIEPECEUCHHE, 1 https://m.edsoo.ru/6U85JHAAG
JIOTIOJTHEHWE
CaoiicTBa onepanuii HaJl
MHOXECTBAMHU:

11 MePEMECTUTEIBHOE, 1 https://m.edsoo.ru/RGKSGD7DF
COYeTaTeNbHOE,

PactIpeaACIMTCIbHOC, BKIIFOYCHUA




12

13

['paduyeckoe mpencraBicHue
MHOECTB

KoHnTposbHas pabota 1mo Temam
"CraTtuctuka. MHoXecTBa"

https://m.edsoo.ru/FIPIQ8U94

https://m.edsoo.ru/V7QDRQTBK

14

15

16

17

DneMeHTapHbIC COOBITHS.
Crnyuaitabie COOBITHS

bnaronpusitcTByromue
AJIEeMEHTapHbIE COOBITHSI.
BepositHOCTH COOBITHI

bnaronpustcTBytoniye
3JIeMEHTapHbIE COOBITHS.
BepositHocTH coObITHI

OMBITHI C PAaBHOBO3MOKHBIMU

3JIEMEHTAPHBIMHU COOBITHUSMHU.
Crnyyvaiinelii BEIOOp

https://m.edsoo.ru/SKFFTZ272

https://m.edsoo.ru/GOHXKPDLO

https://m.edsoo.ru/TTTHGTF8R

https://m.edsoo.ru/3FBWH23QS

18

OnBITH C pAaBHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.
CrnyualiHblii BBIOOD

https://m.edsoo.ru/YSYDJ6F5U

19

20

[TpakTuyeckas padora "OnbITHI €
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMUA COOBITUSIMU"

Hepeso

https://m.edsoo.ru/SZNXSVIYW

https://m.edsoo.ru/Z4WOXOBK4

21

CaolicTBa aepeBa:
CAWHCTBCHHOCTD ITYTH,
CYILIIECTBOBAHUE BUCSYEN
BEPIINHBI, CBSI3b MEXKY YUCIOM
BEPILUH U 9uciIoM pEdep

https://m.edsoo.ru/DH7ULRQ7T

22

[IpaBuiio yMHOXKEHUS

https://m.edsoo.ru/FLOULKJ8L




23
24

[TpaBuiio yMHOKEHUs

[IpoTrBOMONIOKHOE COOBITHE

https://m.edsoo.ru/K76 VI2ZW4N
https://m.edsoo.ru/VUBG6I.9JA2

25

26

27

Huarpamma Dunepa.
OObeuHeHNE U TIepeceYeHNe
coObITUI

HecoBmecTHbIe cOOBITHS.
dopmyna CcloKeHUs
BEPOSATHOCTEM
HecoBmecTHble cOOBITHS.

dopmyna cloxKeHus
BEPOSATHOCTEH

https://m.edsoo.ru/CXZ8KTXVE

https://m.edsoo.ru/S34J2UJIT

https://m.edsoo.ru/VEK6UAQIK

28

[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM. Y CIIOBHAs
BEpOSATHOCTh. HezaBucumeble
COOBITUS

https://m.edsoo.ru/O2T3BGWHT

29

[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM. Y CIIOBHAsA
BEpOATHOCTH. He3aBUCHMBIE
COOBITUS

https://m.edsoo.ru/X8KILPR5D

30

31

32

IIpencraBienue cy4aiftHOTO
JKCIIEPUMEHTA B BUJIE IepeBa
IIpencrasienue ciryq4aitHOro
HKCIIEPUMEHTA B BUJE JIEpEBa
[ToBTOpeHme, 0600IICHNE.

HpCI[CTaBJICHI/IC JaHHBIX.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/MFZN318XE

https://m.edsoo.ru/RTUIXEOMZ

https://m.edsoo.ru/KDUFO3YNL

33

[ToBTOpEeHmE, 0600IICHHE.
I'padmr

https://m.edsoo.ru/WX49KRDMH




KonrtponbHas padora mo remam
34 "CryuaiiHble COOBITHSL.
BepositHocTs. ['padsr”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

https://m.edsoo.ru/QF3GBW3C5




9 KUIIACC

KoaudecTBO 4acoB

Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n u3yueHusi oOpa3zoBaTe/ibHbIE PeCYpPChI
1 [IpencraBienune qaHHBIX 1 https://m.edsoo.ru/Q947AEIUQ
2 OnucarenbHas CTaTUCTHKA 1 https://m.edsoo.ru/Q4B57ES0Z
3 Orneparuy HaJ, COOBITUAMU 1 https://m.edsoo.ru/Z5QE5SNCFP
4 HeszaBucumocTh COOBITHIH 1 https://m.edsoo.ru/1XWOP3B8X
KomMOuHaTopHoe npaBuiio
5 https://m.edsoo.ru/THM41L.V0S
YMHOKEHHUS
[IepectanoBku. daxkTopual.
6 . https://m.edsoo.ru/WHVL7QVEF
CodeTaHUs U YHCI0 COUCTaHHI
7 Tpeyronpnauk Iackans https://m.edsoo.ru/GICER7TYH
[TpakTudeckas pabota
"BbruncieHne BEpOSITHOCTEH €
8 HCIOIb30BaHUEM https://m.edsoo.rt/AAFG7UT95
KOMOWHATOPHBIX (GYHKLIUH
AJIEKTPOHHBIX Ta0IUIL"
I'eomeTpuueckast BEpOSITHOCTb.
CnyyaliHBIH BBIOOP TOYKHU U3
9 i P https://m.edsoo.ru/6AZ5BG32Y
Gburypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPYKHOCTHU
I'eomeTpuyeckas BEpOSTHOCTb.
CnyyaliHBIH BBIOOP TOYKHU U3
10 i P https://m.edsoo.ru/PPDIXX8L7
Gburypbl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPYKHOCTHU
11 ['eomeTpuyeckas BEpOSATHOCTD. https://m.edsoo.ru/4AMRUNO0S97




12

13

Ciy4aifHbIl BBIOOpP TOYKH U3
(GuUrypsI Ha MIOCKOCTH, U3
0Tpe3Ka, U3 IyTru OKPY>KHOCTH

['eomeTpuyeckas BEpOSATHOCTD.
Ciy4aifHbIl BBIOOpP TOYKH U3
(buUryphl Ha MIIOCKOCTH, U3
OTpE3Ka, U3 YT OKPYKHOCTH
HcnbiTanue. Ycnex u Heyaaya.

Cepus ucnbITaHUN 10 TIEPBOTO
ycrexa

https://m.edsoo.ru/AGLCRU6D]J

https://m.edsoo.ru/SOVIMEHSR

14

HcneiTanue. Ycnex u Heyaaya.
Cepust UCTIBITAHUMN JI0 TIEPBOTO
ycnexa

https://m.edsoo.ru/HYX7MOR3W

15

16

17

18

HcnwiTanue. Ycenex u Heyaaya.
Cepust UCTIBITAHUMN JIO TIEPBOTO
ycnexa

Hcnbrtanus beprymnn.
BepositHoCTH COOBITHH B cepuu
ucnbITaHui bepHymmn

Hcnbrranus beprymnn.
BeposiTHOCTH COOBITHI B CepHH
ucnbeITaHnui bepnyimn

[TpakTnueckas padota
"Ucneitanus bepnymm"”

https://m.edsoo.ru/XUASD75FY

https://m.edsoo.ru/CYMRVA42W

https://m.edsoo.ru/4P3N8JB15

https://m.edsoo.ru/190PK3F1Y

19

20

CiyyaliHasi BETUYMHA U
pacnpeneieHre BepOsSTHOCTEN

Maremartndeckoe oXugaHue U
JUCIIEPCHS CIIy4alHON

https://m.edsoo0.ru/OG4UJZH68

https://m.edsoo.ru/565PLHG90




21

BCIIMYHUHBI

[IpumMeprr MaTeMaTU4ECKOTO
OKHUJaHUS KaK TEOPETUYECKOIO
CPEHErO 3HAYCHMSI BEJIMYMHBI

https://m.edsoo.ru/DO6HCR46S

22

23

24

ITousarue o 3aKoHe OOJIBIINX
qucel

H3mepeHune BEpOSITHOCTEH C
IIOMOIIIBIO YaCTOT
[TprMeHeHre 3aKoHa OOJIBIINX
qpcel

https://m.edsoo.ru/DOO6YSTLB

https://m.edsoo.ru/GL55Z7UT2

https://m.eds00.ru/24VNG3P7W

25

O0001enne, cucTeMaTA3aIus
3HaHuil. [IpeacraBnenne
JAaHHBIX

https://m.edsoo0.ru/6WOF2YHCJ

26

27

28

29

O00011eH1Ee, CHCTEMAaTH3 AU
sgannii. OnucarenpHas
CTaTHUCTHKA

O00011eH1Ee, CHCTEMAaTA3ALUS
3HaHui. [Ipencrasienne
JnaHHbIX. OnucarenbHast
CTaTHCTHKA

O0001IenNEe, CHCTEMATA3AIUA
3HaHUU. BeposaTHOCTH
CJIy4aitHOTO COOBITHS

O0001Ienre, cucTeMaTH3aIus
3HaHUU. BeposaTHOCTH
CJIy4aifHOT'O COOBITHSL.
DneMeHThl KOMOMHATOPUKU

https://m.edsoo.ru/C2M2RAS2E

https://m.edsoo.ru/82BZREYI8

https://m.edsoo.ru/8SOKEW 1RB

https://m.edsoo.ru/ONNZKNTC3

30

O0001IenNEe, CUCTEMAaTH3 AL

https://m.edsoo.ru/5940HHS585




3HAHUH. DJIeMEHTHI
KOMOMHAaTOPUKHU

O00011eH1Ee, CUCTEMAaTH3ALUS
31 3HAHUH. DIEeMEHTHI
KoMOuHaTopuku. CirydaifHbIe

BEJIMYMHBI U PACIPEeIICHUS
O0001enne, cucTreMaTA3aIus
32 3HaHui. CiryyaiiHble BEJTMYUHBI
U pacrpeeieHus

https://m.edsoo.ru/F2L1AQ705

https://m.edsoo.ru/K2QA31.023

33 Wrorosas koHTposibHasA paboTa

34 O00011eHNEe, CUCTEMAaTA3ALUS

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/QY01QWK9J

https://m.edsoo.ru/EMU1IQEWN







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Uurare HHPOpPMAIIHIO, IPEICTABICHHYIO B Ta0JUIIax, HA JUarpammax,
5.1 MpENCTaBIATh JaHHBIE B BUAC TAOJHWI, CTPOHWTH JHArPAMMEI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAYEHUN
- OnuceiBaTh M UHTEPIPETUPOBATH peajbHbIE UHUCIOBHIE JTaHHbIE,
MpeJICTaBICHHBIC B TA0IHUITAX, HA [Uarpammax, rpadukax
Hcnons3oBath TUTS OTTHCAHUS TAHHBIX CTAaTHCTUYCCKUE
53 XapaKTepUCTHKU: cpeiHee apudmeTrnyeckoe, Meiuana, HaubobIIee U
HauMEHBIIIEe 3HAYCHUS, pa3Max
Nmets npencTaBieHue o cliydaiiHOM U3MEHYMBOCTH Ha MpUMeEpax ILeH,
5.4 (GU3MYECKUX  BEIIMYMH, aHTPONMOMETPUYECKUX JAHHBIX, HUMETh
MIPE/ICTAaBJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
5.1 BUJE TaOdMI, auarpamm, rpadukoB, MPeICTaBISATh JIaHHBIE B BUJIE
TabJuLl, AUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBI0 CTAaTUCTUYECKHX IOKa3aTesei:
5.2 CpeIHUX 3HAYEHUH U Mep paccemBaHus (pa3max, JIuUcCHepcus |
CTaH/IapPTHOE OTKIIOHEHHE)
5.3 HaxomuTh 9acTOTBI YMCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIL, B TOM




YHUCJIE 110 Pe3yJIbTaTaM U3MEPEHUN U HAOIIOACHUI

HaXO,I[I/ITB BCPOATHOCTHU CHy‘I&ﬁHHX COOBITUH B OIIbITaX, 3Hasd

54 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOYHBIMH 3JIEMEHTApHBIMU COOBITUSMU
5 Hcnonb3oBare  rpaduueckue  MOAEIM:  JIEPEBO  CllydailHOro
. 9KCIIEPUMEHTA, AUarpaMMbl Dijiepa, YuCiIoBas npsmast
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
56 Olepaluyd  HaJ  MHOXECTBaAaMHU:  OOBbEIMHEHHME, IIepEecEeUeHHE,
. JIOTIOJIHEHUE; IEPEUUCIIATD 3JIEMEHTBI MHOXKECTB, IPUMEHSITH CBONCTBA
MHOKECTB
Hcnonb3oBark rpaduyeckoe MpeACTaBICHUE MHOXECTB U CBs3eH
5.7 MEX/1y HUMH JUUISl ONMCAHUS IPOLECCOB U SIBJICHUI, B TOM UYUCIE MPU
pelLleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATh JaHHbIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
- Pemarp 3a1aun opraHn30BaHHBIM 1EpeOOPOM BapHaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHUII U METO/IOB
Hcnonp3oBaTh omucaTreiabHble XapaKTEPUCTHKU JJII  MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE€ CpEJHHME 3HAuU€HUS U Mepbl
paccenBaHMs
4 HaxomuTh 4yacTOThl 3HaUY€HHWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3Y/bTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSATHOCTH CllydallHbIX COOBITUH B U3yUYEHHBIX ONBITAX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU

CO6BITPIHMH, B CCpHIX HUCIIBITAHUN [0 MepBOro ycricxa, B CCpUAX




ucnbslTaHui bepHyim

HNmers npencraBiieHHE O CIIy4alHOM BEIWYMHE U O PACHpEHCIICHUU

5.6

BEpPOSITHOCTEHN

Nwmets mpezacTaBieHue o 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIly4YalHOM H3MEHYHMBOCTM M O POJIM 3aKOHA

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOJMIl, nuarpamm, rpadukoB. 3arolHEeHHe
Ta0JIMIl, YTCHWE W TOCTPOEHUE auarpaMM (CTOJOHMKOBBIX (CTONOYATHIX) W
5.1 KpyroBbix). UYUteHue rpaduKoB peanbHBIX mpoueccoB. l3Bnedenue
uHpOpMALIMK W3 JUArpaMM M TaOJUI, UCIOJb30BAaHUE W HHTEPIpETaLus
JTAHHBIX
OrnucaTenbHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HanOoJIbIIIee U HaUMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX NaHHBIX. [Ipumepsl
Cy4yallHON M3MEHUYNBOCTHU
CnyyaliHplii SKCIIEpUMEHT (OIBIT) U ciy4yaiiHoe coObiTHe. BeposTHOCTH U
53 yactoTa. Poib MaloBEpOSATHBIX M MPAKTHUYECKH TOCTOBEPHBIX COOBITUH B
npupoie u B obmecTse. MoHeTa U UrpajbHas KOCTh B TEOPHU BEPOSTHOCTEH
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbL Yucio pédbep u cymmapHas
s4 cTeneHb BepiiuH. [Ipeacrapnenue o cBa3Hoctu rpada. Llenu u uukiel. [Tytu
' B rpadax. OO0xon rpada (sinepoB mnyth). llpencraBnenue 00
OpPUEHTHPOBaHHOM Tpade. Pemenue 3agau ¢ nmomouibio rpadon
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TaOMUI, AUarpaMM, TpaduKoB
- MHOX€eCTBO, 2JIEMEHT MHOXECTBa, IOJAMHOXecTBO. Omnepanuu Haj
' MHO’KECTBaMU: 00BbEIMHEHNE, IIepeceueHre, JOMOJTHEHNE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpenenuTeNbHOE, BKIYEHUS
54 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB Il ONHCAHHS

PCAIBHBIX IMTPOLECCOB U ﬂBHGHI/Iﬁ, IIpu pCIICHUMA 3a1a4.




W3mepenune paccemBaHusi JaHHbIX. Jlucnepcus U CTaHAApTHOE OTKIOHEHHE

> YHCIOBBIX HaOOpoB. Jlnarpamma paccenBaHUs
OnemeHTapHble COOBITHA  cilydailHOro onblta. Ciy4aiiHble COOBITHS.
s6 BepostHoctit coObiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coobitusiMu.  CrywaiiHpiii  BeIOOp. CBSI3p MEXIYy MAJOBEPOSTHBIMH U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa J€peBbEB: E€AUHCTBEHHOCTh IIyTH, CYLIECTBOBAHHUE
5.7 BUCSAYEH BEPLIMHBI, CBA3b MEK/Y YMCIIOM BEPILUH U ynciaoM pédep. [Tpasuio
yMHOXkeHUs. Pemenue 3aa4 ¢ nmomouisto rpagos
[IporuBononoxxuple coObiTHA. [uarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHne coObiTuil. HecoBmecTHble coObITHS. DoOpmyrna CIHOKEHHS
BEPOSATHOCTEH
5.9 YcnoBHas BeposTHOCTb. [IpaBmiio ymHokeHus. HezaBucrumblie coObITHS
[IpencraBinenue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEHM C MOMOIIBIO JEpeBa CIy4ailHOTO 3KCIIEPUMEHTA,
nuarpamMm Diiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOJIMII, TUarpaMM, rpaduKkoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peasbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u pakropuan
5.3 CoueraHus ¥ YNCIO COYETaAHUM
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCoOab30BaHUEM KOMOMHATOPUKHT
5 I'eomeTrpuueckass BepoATHOCTb. CilydallHbIf BBIOOpP TOYKHM M3 GUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Hcneiranne. Yenex u Heynaya. Cepust HCIIBITaHUM 10 TIEPBOTO ycIexa
57 Cepust ucnpiTanuii bepuynnu. BeposiTHOCTH cOOBITHII B CepuU HCIIBITAaHUMA
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHue BEPOSTHOCTEN




Matemaruueckoe oxugaHue U Aucnepcus. Ilpumepsl MareMaTHYecKoro

> O’KMJIaHUS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEITUYNHBI

510 MareMaTtnueckoe OXKUJAHUE M JUCHEPCUS CIydalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITAaHUN bepHyin»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH € MOMOILIbIO

gacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 001IecTBE




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 00111ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUAMU: MHOXECTBO, IOJMHOXECTBO, OlEepalun
HaJ MHOKECTBAMM; YMEHHUE ONEePUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTaBIEHHE MHOXKECTB JUIsl ONUCAaHUS peallbHBIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUEC PpacCIiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI MW KOHTPHPUMCEPBLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYPaJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHYeCKUi KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YyHOpPAAOYMBATH 4YUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPIMHATHOM IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUi KBaJApaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULIbI; YMEHHUE BBINOJIHATH pacu€Tel Mo QopmyiaMm, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne omnepupoBaTh MOHATHSAMHU: YHCIOBOE DPAaBEHCTBO, YPABHEHHE C
OJIHOW TIEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEelIeHUH 3a1ad U3 JIPYruX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAUHATHYIO INIOCKOCTBH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HMPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHMOHAILHOCT, JIMHEHHAs
byHKIUMs, KBaapaTHuHas (QYHKOUS, OOpaTHas MPONOPIHOHAIBHOCTD,
napaboja, runepOoia; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX YydeOHBIX MPEIMETOB W PEATbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCHMOCTH MEXKY BeTMYUHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MpPU PelIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX Y4YeOHBIX IPEAMETOB U peajbHOM
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBIATh BBIPAKEHUS, YPAaBHEHUS, HEPaBEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMast, JIyd,
JOMaHasi, Yroyl, MHOTOYIOJIbHUK, TPEYTOJbHHUK, PaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (pUTYpaMu; yMEHHE
pewiaTh 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUUYECKUX BEIMYUH C NPUMEHEHHEM HM3Y4YEHHBIX CBOUCTB (QUIyp H
¢dakToB
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YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbBHUKOB; IMAPAUIEIbHOCTh U NEPHEHAUKYJISIPHOCTh IPSAMBIX, YTOJI
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
NapaJuIeIbHOCTD U MEPIIEHIUKYISAPHOCTD NPAMBIX B OKPYKAIOIIEM MUPE

YMeHne ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHE, YTroji (BEIHMYMHA
yria, CHHyC M KOCHHYC yrja TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIbI IEpUMETPA U TUIOIIAIA MHOTOYTOTbHUKOB, ITTUHBI OKPYKHOCTH U
wiomanau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroysibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOMIAAei

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIyppl W HMX  KOMOMHAaIuu,
IPOCTPAHCTBEHHbIE (QUIYphl OT pPYKH, C TOMOIIBIO YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpA Ha
YHUCJIO, CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU
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Ymenune OIICpHUPOBATH IMOHATHUAMMU: CTOJI6I/IKOBLIC N KPYI'OBBIC JUArpaMMBEI,
TaOJIMIIBI, cpeiHee apudMeTuyecKoe, Mearana, HanooJIbIIee U HANMCHbIIICE
3HAYEHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATh U MPeoOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMmax, OTPKAIOIIYI0 CBOWCTBA M XapaKTEPHCTUKU
peanbHBIX TPOIIECCOB W SIBICHHI; YMEHHE pAaclO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIEMEHTapHbBI  HUCXON)
CJIy4alfHOT'O OIBITA, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE
HaXOJUThb  BEPOSATHOCTM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX
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YMeHnue BbIOMpaTh NOIXOIAMIMN U3yUEHHBIH METOM JUIsl PELICHUs 3aJauu,
IIPUBOAUTH NPHUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaclO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKH, IPUBOAUTH IPUMEPHI MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbublie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel
12 OOBIKHOBEHHBIE M JECSATUYHBIC TPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHE ONIEPALUH C JeHCTBUTENbHBIMU YHCIaAMU
L5 HpHGJIH)Ké}iHHe BBIUHCJIEHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIUYHCIICHUM
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHAIbHBIM 1oKa3aTesneM. CBOHCTBa
' CTEeTeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. [leiicTBusi ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBsle IOCIE10BATEIBHOCTH
4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TTOCIIE0BATENLHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX IPOIIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeneneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynmu ¢ynkuuu. IIpomexyTkn 3HaKOINOCTOSIHCTBA.
o IIpoMe)XyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl U MHHMMYMBI (YHKLUH.
HauOonbiiee n HaumeHblee 3HaYeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronsHuK




7.3 MHOroyrojasHuKu
7.4 OKpY’>KHOCTh U KPYT
7.5 N3mepenue reoMeTpu4ecKuX BEITUYHH
7.6 BexkTops! Ha miockoCcTH
8 BeposiTHOCTB M cTaThCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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