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MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PECHHS MPAKTHYCCKUX MPHUIIOKEHUN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KakJI0My uesoBeKy. Bo3pacraer yucio
npodeccuil, mpu OBIAICHUH KOTOPBIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTUKH, Takas TMOJArOTOBKA BaKHA JUJIs
IPOAODKEHU 00pa30BaHus | JIsl YCHEIIHON MPOoPecCHOHANBHON Kaphephl.

Kaxx b1l 4emoBek MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOT'O MPUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM M30bITKa MHQPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTh Yy
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, MIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IMPOIECCOB W 3aBHCHUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3MYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuoOmaeT olydarommuxcs K OOIIECTBEHHBIM uWHTepecaMm. M3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKA OpraHU3alUM Tiepebopa M mojacuéra dmcia
BapUaHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3naét MareMaTuuecKuil GpyHaaMeHT 171l GOPMHUPOBAHUS KOMIICTCHITUN B
ob0nacTu UHPOPMATUKH U HMUGPOBBIX TeXHOJNOTHH. [Ipy M3yuyeHUr CTATUCTHKU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYJarOImIMXCSd O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCIeIOoBaHusA, (HOPMHUPYETCS MOHUMAHUE POJU
CTAaTUCTUKN KaK HCTOYHUKA COIMAILHO 3HAYUMOUN MH(OPMAITUU 1 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMU C MAaHHBIMU HEISMU B CTPYKTYpe MPOTPaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTHUKA» OCHOBHOTO OOIIETr0 00pa3oBaHUs BBIICIICHBI
CIIEyIOIIne CoaepkaTeabHO-MeTonndeckue tuHuu: «llpencraBinenne JaHHBIX U
omMcaTelibHas CTAaTUCTUKa», «BepoaTHOCTB», «DIEMEHTHl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxanue uann «lIpencraBneHre MaHHBIX U OMKCATEIbHAS CTATHCTHKAY
CIIY’KUT OCHOBOM Juisi (hOPMHpPOBAHHSA HABBIKOB palbOThl ¢ HH(OpManuen: oT
YTCHUS W WMHTEPIpETauu WHPOPMAIMKM, TPEJACTaBICHHOW B Ta0iuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHMS M aHalu3a JaHHBIX C



UCIIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
Pabortass ¢ maHHBIMH, OOy4arolIuecsl ydarcs CYHTHIBATh M HHTEPIPETHPOBATH
JlaHHbIC, BBIIBUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, M OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYMHBI U IIPOLIECCHI.

MHTYyNTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJICHIMH CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW JUIS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonblloe 3HAYEHHE HMEKT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOJAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coopitusa. Ilpm wu3ydeHun y4yeOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJIaMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
DKCIIEPUMEHTAxX C PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU UCXO0JIaMU,
BEPOATHOCTHBIMHU 3aKOHaMHU, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOMKHbIE
3amaud. B ydeOHBIH Kypc BXOIST HayajbHbIC NPEACTABICHUS O CIy4allHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HAJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPBl MPUMEHEHUS U1l PEUICHUs 3aJad, a TaKXKE€ HCIOJIb30BAHHUS B JPYTHX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 xnaccax u3ydaerca ydeOHbI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHThl KOMOWHATOpukn», «BBenenue B
Teopuro TpadoBy.

Ha usyuenne yueOHOro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heero).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienrie JaHHBIX B BUJIE TAOJUIl, AUarpamM, rpauKoB. 3arnolHECHHUE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHNUE U UHTEPIPETALUS TAHHBIX.

OmnucartenpHasi CTaTUCTHUKA: cpefHee apuMeTHUecKoe, MeIWaHa, pa3Mmax,
HauOOJIbIIIee ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHYUBOCTH.

CnyyaliHbI SKCHIEPUMEHT (ONBIT) M cllydailHoe coObITHEe. BeposTHOCTh H
yacToTa. PoJjib MajoOBEpOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUIN B MPUPOJIE
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHnp BepumiMHbL. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBinenue o cpsizHoctu rpada. lemu u nmxisl. [yt B
rpadax. O6xon rpada (dinepoB mnyth). [IpeacraBienue o0 OpUESHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHBIX B BUE TaOIMIL], TUarpamMmm, rpa)ukoB.

MHOX€eCTBO, JJIEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOXECTBaMU: OOBbEIMHEHUE, TMepeceueHue, aomnojiHeHue. CBOWCTBA oOrepanuii
HaJl MHOXXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTENIBHOE,
BKIItoueHusl. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
ONMCAaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHUHN 3a/a4.

N3mepeHne paccenBaHus NaHHBIX. [[ucniepcrst M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COObITUSL ciyyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoct  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObITusiMU. CiyyaliHblil BIOOp. CBSI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb MYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm péodep. IlpaBuio
yMHOKeHHUs. Pemienne 3aiau ¢ moMolpto rpagos.

[IpotuBomnosnoxkueie coObiTusA. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYyYaWHOTO JKCIEPUMEHTA,
nuarpamm Jiepa.
9 KJIACC

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

[lepectanoBku u (axktopuan. CoueTaHus U YUCIIO coUYeTaHUU. TpeyrojbHUK
[Tackains. Pemenue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'M OKPYKHOCTH.

HcnbiTanne. Ycnex u Heypadya. Cepus HCHOBITAHWM 10 NEPBOTO yclexa.
Cepust ucnbiTanuit bepHymiu. BeposTHOCTH cOOBITUN B CEpUM  UCIBITAHUM
bepnymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. llpumepbl MareMaTHYeCKOro OXKHMJIAaHUA  Kak
TEOPETHUYECKOrO0 CPEINHET0 3HA4YEHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHOM BEJIIMYMHBl «YUCJIO YCIIEXOB B CEPUHM HCIBITAHUN
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIMX uucell. M3MepeHre BepOsSTHOCTEN C TOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOHUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

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

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKJIaHUHA U PEAM3ALUU €r0
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHI HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYECKON HayKuM Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHUKH U MAaTeMaTHYECKOW KyJIbTypoW Kak CpPeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaOIIEH Cpeabl, OCO3HAHHEM
100aIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTel UX PEIICHHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLUMAJBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pelICHUs] U JeUCTBUS, (OPMYJIMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBUA:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHHH MEXIy IOHATUIMH, (OPMYIUPOBATH
OTIpEJICICHHs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W OOIIHeE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (HakToB, BBICTpPAMBATH APTYMEHTAIMIO, MPHUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOAEHUS, HCCIIEOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKe BBIJIBUTATh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTb M H30BITOYHOCTh HH(GOpPMAlLlMHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS,

BbIOMpaTh (GOpMY MPEACTaBICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JuarpaMMamMu, HWHOW Trpapukod ©u uX
KOMOMHAIIUSIMHU;

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

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

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



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh UJCH, HAIICJICHHbIE HA MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI penieHus 3a/1a4H, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BHICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboOTHI MPHU PENICHUU YUEOHBIX MAaTEeMAaTUYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboThl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpyHmHoBbeIX (opmax padoTel (0OCykaeHus, oOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOWU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIIeHUs C YYETOM HMMEIOUIMXCS pPECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOW MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEILHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS 1EJH,
HaXOJUTh OIMHOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHuss B 7 KJacce OOYyYaroIIMIICS TMOJIYYUT CIIECIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yurate uHpOpMALMIO, NPEICTaBICHHYI0 B Tabauuax, Ha JauMarpaMmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) 1 KpyroBbIe) IO MAaCCHBaM 3HAYCHUH.

OnucelBaTe YW MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
IpeJICTaBICHHbIE B TA0IMIIAX, HAa JUarpammax, rpapukax.

Hcrnonb30BaTh Il ONMCAaHUSA [AHHBIX CTATHCTHYECKUE XAPAaKTEPUCTHUKHU:
cpenHee apuMeTHUECKOoe, MeAuaHa, HauOoyblliee W HaMMEHbIEe 3HAUYCHUS,
pa3max.

VMeTp mnpencraBieHUE O CIydYallHOM M3MEHYMBOCTHM Ha IpUMepax IeH,
($u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHny oOyueHuss B 8 kJiacce OOyYarolmMiiCs MOJIYYUT CIIECIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatp u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArPaMM,
rpauKoB.

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

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHUI M 4acTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPEHUN U HaOJIIOICHUI.

HaxonuThe BEPOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAENTU: IEPEBO CIY4YalHOIO SKCIEPUMEHTA,
JAyarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMHU: MHOMXECTBO, TMOJMHOYXECTBO,  BBIIOJHSTh
olepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNepeceueHue, IOMOJTHEHUE,
NEPEYNCIISATD IIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIy
HUMHU JUIsSI ONTMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YHKCJIE TIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHbIX MPEIMETOB U KypCOB.

K xonmy oOyuenus B 9 Kjacce 0Oydaromuics TMONYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBeIBaTh HHMOPMALIMIO, MPEICTaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, OUAarpamm, rpaukoB, MNPEICTaBIATH
JaHHBIE B BUE TaOIUL, 1Uarpamm, rpa)ukosB.



Pemarp 3amauum opraHu30BaHHBIM MEepeOOpPOM BapHAHTOB, a TaKXKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

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

HaxoauTbs 4acTOThl 3HaYEHUM M YaCTOTHI COOBITHS, B TOM YHCIIE IOJIB3YSACh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

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

VMeTp npencraBleHHE O CIy4alHOM BEIMYMHE W O PACIPECICHUU
BEPOSATHOCTEM.

WMeTp mnpencraBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEN B
pUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbIX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 8 1
Onucarenpbhas craTucTuKa https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 1
3 CrrysaitHas H3MCHIMBOCTS 6 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4
BEJICHNE B TCOPHIO rpaos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 | bubnuoreka [IOK
cOOBITHA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7 2
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 hitps://m.cdsoo.rw/7f415fde
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 5




8 KUIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 I1 7 4
OBTOpeHHE kypea [ Kitacca https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccenBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKeCTEA 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 0 6 1
CPOFTHOCTL CHYHANHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHUE B TEOPHIO rpagho https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Crtyuaidnpie cobbrmia 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 06006 i 4 2
ODIICHIE, CHCTEMATHSAMHA SHATHH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 IT 8 4
OBTOpEHHE kypea © Kilacca https://m.edsoo.ru/7f41a302
b K
2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Hcnprranus bepuyium 6 I https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
3 Coyuaiiiias Benia 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Obobmetite, KorTpoI: 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka KonTtpoabHubie Aara unpposbie
Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE
padoThI pecypes:
1 [IpencraBienue JaHHBIX B TAOIUIIAX 1 bubmmorexa [OK
https://m.edsoo.ru/863ec1{8
) [TpakTHyeckue BEIYUCICHUS MO TaOIUYHBIM | bubnuorexa [JOK
JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u uHTEpIIpeTaIUs TAOJIMYHBIX | bubnnoreka [JOK
JaHHBIX https://m.edsoo.ru/863ec78e
4 IIpakTuueckas padota "Tabmuirsr" 1
I'paduyeckoe npencrapieHne JaHHBIX B
5 BII;,[[S) KpYFOBLIX,pC”iIOJI6I/IKOBI>IXII 1 bubmmorexa [OK
(CTONGHATHIX) MarpamM https://m.edsoo.ru/863ed18e
6 UreHue 1 NOCTPOEHUE AUATPAMM. | bubnuoreka [IOK
[Ipumeps! nemorpapuieckux guarpamm https://m.edsoo.ru/863ed602
7 [Ipaktrueckas padota "/Inarpammsr” 1 E;I]fg;lrifgsiggg 63edT2e
g Yucnossie HaOopwl. CpenHee | bubnunoreka [JOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
9 Yucnossle HaOopsl. CpenHee | bubnnorexka [JOK
apupmMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana 9yucioBoro Habopa. 1 bubnuorexa [JOK
Y CcTOHMYNBOCTE MEHAHBI https://m.edsoo.ru/863edb3e
11 Meauana 4icioBoro Habopa. 1




YV CcTONYUBOCTh MEIUAHEI

12 [TpakTuueckas padora "Cpenaue bubmmoreka [JOK
3HaYeHUA" https://m.edsoo.ru/863edcba
13 HawuOosnbiiiee 1 HAMMEHbIIICE 3HAUCHHS bubnuorexa [JOK
YHUCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubonbiiee u HaMeHbllee 3HAYCHUS
4yuclIoBOro Habopa. Pazmax
15 HauOGonbiiee u HauMeHbIlIee 3HAUCHUS
4yHCIIOBOro Habopa. Pazmax
KonTtponpsHas pabora mo Temam
16 "IIpencraBienne nauubix. OnucareapHas bubnnorexa LIOK
P | ' https://m.eds00.ru/863ee390
CTaTUCTUKA
17 CrnyuaiiHast ©”3MEHYMBOCTD (TIpUMEPHI) bubmmorexa LHOK
ya P p https://m.edsoo.ru/863ee4bc
18 YacroTa 3Ha4eHU B MACCUBE JAHHBIX bubmorexa LHOK
A https://m.edsoo.ru/863ee69c
bu6mmoreka [IOK
19 r
PYTHHpOBKA https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
bu6mmoreka [JOK
21 r
HCTOTPaMMbI https://m.edsoo.ru/863eeelc
2 [TpakTtuyeckas pabdora "Cnyuaiinas bubnuoreka [IOK
W3MEHYHUBOCTBH" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmnna, pedpo. [IpencraBnenue bubnuorexa [JOK
3aJauu C MOMOIIIbIO rpada https://m.edsoo.ru/863eef52
CreneHnbp (BaJIGHTHOCTD) BEpIIMHBL. Yuciao
N bubnmuotexa [JOK
24 pédep u cymMMapHasi CTelieHb BEPILIUH.

Ilens u nukI

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




)5 Ienb u nuxi. I1yTs B rpade. | bubnunoreka [HOK
[IpencraBnenue o cBA3ZHOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBienue 00 OpUEHTUPOBAHHBIX | bubmmoreka [JOK
rpadax https://m.edsoo.ru/863ef3b2
N . bubnmoreka [JOK
27 CiyqaifHbIN OIIBIT U CITy4aiiHOE COOBITHE 1 https://m.edsoo.ru/863ef4d4
BepositHOCTB M yacTtoTa coObITHS. Poib
73 MaJIOBEPOSATHBIX U MPAKTUYECKHU | bubnnorexa [JOK
JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B https://m.edsoo.ru/863ef646
oOmecTBe
79 Mowsera u urpanbHas KOCTb B TEOPUHU |
BEPOATHOCTEN
30 [TpaxTnueckas padota "Hacrora | bubnnoreka [JOK
BhbITIaZICHUS opJa" https://m.edsoo.ru/863ef8a8
KonTponbhas pabota nmo remam
" . bubnuotexa [JOK
31 Cnyyvaiinas ©”3MEHUUBOCTh. [ padbl. 1
. https://m.edso00.ru/863f0186
BeposiTHOCTB ciy4aiiHoro coObitus"
1 [ToBTOpenue, o606menue. [IpeacraBnenue | bubnnorexka [JOK
JaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, 06061menne. OnucarenbHast | bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6o01menHue. BeposTHOCTD | bubnnorexka [JOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTunueckue ofpazoBaTEbHEIE
padoThI padoThI
pecypchl
1 [Ipeacrasnenue nanupix. OnucaresnbHas | bubnunorexa LIOK
CTAaTUCTHUKA https://m.edsoo.ru/863f029¢
) CnydaiiHast u3MeH4YuBOCTh. CpenHue | bubmuoreka [{OK
4KCJIOBOro Habopa https://m.edsoo.ru/863f03fc
3 Cayuaiinble coObITHS. BeposTHOCTH 1 | bu6moreka [JOK
YacTOTHI https://m.edso0.ru/863f0578
4 Kiaccuueckue moaenu reopuun | bubnmoreka [JOK
BEPOATHOCTEN: MOHETA U UTPAJIbHASI KOCTh https://m.edso0.ru/863f076¢
bubnuoreka [{OK
3 Otinoneris ! https://m.edsoo.ru/863f0a50
bu6mmoteka IIOK
6 Jlucnepeits uicionoro Hagopa ! https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIOHEHHUE YHCIOBOTO | bubmuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpamMmbl paccenBaHus 1 bubmmorexa [TOK
https://m.edso00.ru/863f0ecab
but6mmorekxa [IOK
? MHOAKECTEO, TOAMHOKECTEO : https://m.edsoo.ru/863f1180
10 Omneparuyu HaJ MHOXKECTBaMH: 00BETUHEHNUE, 1 bu6nunorexa LIOK
rnepeceyeHue, N0N0JIHEHUE https://m.edsoo.ru/863f143¢c
11 CaoiicTBa onepanuii HaJl MHOKECTBaMHU: | bubnmorexa [JOK

NEpEMECTUTCIILHOC, COYCTATCIILHOC,

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




paciupeaciInTCIbHOC, BKIIIOYCHHUA

12 I'paduaeckoe nmpeacraBaeHne MHOKECTB bubmmorexa [IOK
P peA https://m.edsoo.ru/863f198¢
KontposnbHas paboTa mo temam
13 " n
Cratuctuka. MHOXeCTBa
14 DOnemeHTapHbie coObITHsI. ClydaiiHbIe bubmmoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 brnaronpusTcTByroiue 3eMeHTapHbIE bu6nmoreka LIOK
coObITHs. BeposTHOCTH cOOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpusTcTBytoiue 3eMeHTapHbIE bubnunoreka LIOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1{72
OMBITH ¢ PABHOBO3MOKHBIMH
17 SJIEMEHTAPHBIMA COOBITHAMA. CIIydaliHbBIN Bubmiorexa HOK
p Y https://m.edsoo.ru/863f21ca
BBIOOD
OMBITH ¢ PABHOBO3MOKHBIMH
18 SJIEMEHTAPHBIMA COOBITHAMA. CIIydaliHbIN Bubmiorexa IOK
p - Iy https://m.edsoo.ru/863f21ca
BBIOOD
ITpakTryeckas padora "OnbITH ¢
19 aBHOBO3MOXHBIMH dJIEMEHTAPHBIMU bubnuorexa [IOK
p p https://m.edsoo.ru/8631235a
coopITrAMA"
bu6nunorexa LIOK
20
Jlepeso https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: €IMHCTBEHHOCTD IYTH,
21 C CCTBOBaIfI/Ie BHUCSYEH BEPIINHEI 031;2135 bubnnorexa [IOK
ym p . https://m.edsoo.ru/863f2bac
MEX/1y YMCIIOM BEPILUH U YUCIOM pEdep
but6mmoreka [IOK
22 I1
PaBHIIO yMHOMCHHA https://m.edsoo.ru/863f2cd8
23 [IpaBuio yMHOXeHUS bubnmoreka [JOK




https://m.edsoo.ru/863f2e36

bu6nmmoreka [IOK
24 IT 1
POTHBOIIONIOKHOE COOBITHE https://m.edsoo.ru/863£2fSa
)5 Huarpamma Ditnepa. O0beAMHEHUE U | bubnmnoreka HOK
nepeceueHne coObITUI https://m.edsoo.ru/863f3214
26 HecoBmecTtHbie coObiTHsI. DopMyna | bubnuorexa [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecthbie coObiTusi. @opmyina | bubnmorexa [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBui0 yMHOXKEHUS BEPOSTHOCTEM.
28 VYcnoBHas BeposiTHOCTh. HezaBucumbie 1 bubmmorexa [IOK
p ’ https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBmiio yMHOKEHUS BEPOATHOCTEH.
bubnuoreka [{OK
29 YcnoBHas BeposATHOCTh. HezaBucnumbie 1
https://m.edso00.ru/863f3b06
COOBITHS
IIpencrasnenue Ciry4aitHOro SKCIEPUMEHTa bubmmnoreka HOK
30 1
B BUJIE IEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cay4ailHOTO SKCIIEPUMEHTA | bubmuoreka [IOK
B BUJIE JIEpeBa https://m.edsoo.ru/863f3£20
3 IToBTropenue, o6o0menue. [Ipencrasnenue | bubmuoreka [IOK
naHHbIX. OnucarenbHas CTaTUCTUKA https://m.edsoo.ru/863f4128
bu6nunorexa LIOK
33 II 6006 I 1
optopetthe, oboduere. Tpaget https://m.edsoo.ru/863f4312
34 KonrtponsHas pabora no temam "Crnyvaiinble |
coObITHs. BepositHoCTh. ['padsr”
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
nudpoBLie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IIpencraBneHue JaHHBIX 1 bubmmorexa LOK
e a https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OnucarenbHas CTaTUCTHKA 1
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU 1
4 HesaBucumocTts cOOBITHI 1
5 KoMmOnHaTOpHOE IIPAaBUIO0 YMHOKEHUS 1 bubnmnorexa LIOK
p p y https://m.edsoo.ru/863f4e16
6 [lepectanoBku. @akropuan. Coueranus u 1 bubnnoreka [JOK
YHCJI0 COUETaHUM https://m.edsoo.ru/863f4el16
bu6mmoreka [IOK
7 TpeyronpHuk Ilackais 1
peyr https://m.edsoo.ru/863f5014
[TpakTudeckas pabota "Berurcnenue
2 BEPOSITHOCTEN C UCIIOIB30BAHUEM 1 | bubnnoreka [JOK
KOMOWHATOPHBIX (YHKLUHN 3JIEKTPOHHBIX https://m.edsoo.ru/863f5208
Tabaur"
I'eomerpuueckas BepossTHOCTh. CiiydaliHbIN
9 BBIOOp TOUKH U3 PUTYPHI HA TIIOCKOCTH, U3 1 bubmmorera [TOK
P P : hitps://m.edso0.ru/8635884
OTpe3Ka, U3 YT OKPYKHOCTU
['eomerpuyeckas BeposTHOCTh. CirydaliHBIN
10 BbIOOpP TOUKH U3 (PUTYpHI HA TIIOCKOCTH, U3 1 bubmmorexa [OK
P P : https://m.edso0.ru/863£5a50
OTpe3Ka, U3 IyTu OKPYKHOCTU




I'eomeTpuyeckas BeposATHOCTb. CiydailHbIN

bu6mmoreka [IOK

11
BBIOOp TOYKH U3 (PUTYPHI HA TUTIOCKOCTH, U3 hitps-//m.cdsoo.ru/863f5bfe
OTpe3Ka, U3 IyTu OKPYKHOCTH
I'eomeTpuyeckas BeposATHOCTb. CiydaiHbIi
12 BBIOODP TOUKH U3 (PUTYpHI HA IIJIOCKOCTH, U3 bubmmorexa [TOK
P P ’ https://m.edsoo.ru/863f5¢ 10
OTpe3Ka, U3 IyTu OKPY>KHOCTH
13 Ucnbitanue. Ycnex u neyaaua. Cepust bubmmoreka [JOK
WCIIBITAaHUH 10 IEPBOTO ycIexa https://m.edsoo.ru/863f6162
14 Ucnpitanue. Ycnex u neygaua. Cepust bubnnoreka [JOK
UCIIBITaHUH J10 IIEPBOTO yCIIexa https://m.edsoo.ru/863f6356
15 Hcnertanue. Yenex u Heynaua. Cepus
UCIIBITAHUH 10 TIEPBOTO ycIexa
16 Hcnsitanusa beprymm. BepostHocTn bubnnorexa [HJOK
coObITHIi B cepuu UctibiTanuii bepHymnnu https://m.edsoo.ru/863f64d2
17 Ucnbitanusa bepuymiu. BepositHocT bubnnoreka [JOK
coObITHI B cepuu uctibiTanuii bepHynnu https://m.edsoo.ru/863{6680
13 [TpakTuyeckas pabdora "VcnbiTaHus bubnuoreka [IOK
bepnymnu" https://m.edsoo.ru/863f67de
19 CrnydaifHasi BeJIMYMHA U pacipeiesieHre bubnuotexa [JOK
BEPOSATHOCTEU https://m.edsoo.ru/863f6b44
20 Marematuueckoe 0XKHJIaHUE U TUCTICPCUS bubnnoreka [JOK
CIIy4allHO! BEIUYMHBI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTHUECKOTO OKUIAHUS KaK
21 TEOPETUYECKOIO CPETHETO 3HAYCHMS bubmmorexa [IOK
p pel https://m.edsoo.ru/863f6{86
BEJIMYMHBI
bu6mmorexa [IOK
22 II 0
OHATHE O 3AKOHE DOTIBILIHMX HHCCT https://m.edsoo.ru/863f72c4
23 H3mepenune BepoATHOCTEN C TOMOILBIO bubnmoreka [JOK




4acToT https://m.edsoo.ru/863f7652
b K
24 [IpumeHeHue 3aKoHa OOJIBIITUX YHCETT 1 nomorexa 110
https://m.edsoo.ru/863f7116
)5 O0001IeH e, CHCTEMATH3aIMs] 3HAHNH. 1 bubmuorexa [JOK
[IpencraBienue qaHHBIX https://m.edsoo.ru/863f783c
26 O0001Ienne, cucTeMaTH3aIus 3SHAHUH. 1
OmnucarenbHas CTaTUCTHKA
O0001IeH e, cCUCTEMATH3aIMs 3SHAHNH.
27 IIpencraBinenue nanabix. OnucarenbHas 1 bubnnorexa LIOK
el a ' https://m.edsoo.ru/863f893a
CTaTUCTHKA
73 O0001IeH e, cCHCTEMAaTH3aI1s 3SHAHNH. 1 bu6mmoreka [IOK
BepositTHOCTB ciyuaifHOTO COOBITHUS https://m.edsoo.ru/863f7a4e
O0001Ienne, cucTeMaTH3aus 3HAHNUH.
. bubnuorexa [JOK
29 BeposiTHOCTB cilydaiiHOTO COOBITHS. 1
https://m.edsoo.ru/863f7¢9c¢
DJIeMEHTh KOMOMHATOPUKH
30 O06006111eH1E, CUCTEMATU3alIUs 3HAHUI. | bu6mmoreka [JOK
OneMeHTbl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
O0001Ienne, cucTeMaTH3aIMs 3SHAHNUH.
N bubmoreka [JOK
31 OnemeHThl KoMOMHaTopuku. CirydaiiHble 1
https://m.eds00.ru/863f8408
BEITMYUHBI U pacIpeiesieHus
1 O06o0011eHne, cucTeMaTru3alus 3SHaHHH. | bubmmoreka [JOK
CriyuaiiHble BEJIMUNHBI U pacIIpeeIcHUsS https://m.edsoo.ru/863f861a
bu6mmorexa [IOK
33 Hrorosas KoHTpoJIbHAg padoTa 1
p p https://m.edsoo.ru/863f8b56
34 O0001Ienne, cucTeMaTH3aIys 3SHAHUH 1
OBIIEE KOJIMYECTBO HACOB I10 34

[TPO'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
YuraTh nHGOpPMALIHIO, MIPEACTABICHHYIO B TAOJIMIIAX, HA JUarpaMMax,
5.1 MpENCTaBIATh JaHHBIE B BUAC TAONMHWI, CTPOWTH JHArPAMMBEI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAUYEHUN
- OnuchiBaTh W HMHTEPIPETUPOBATh PEATbHBIC YHCIOBBIC JTaHHEIC,
MpeICTaBICHHbBIC B TA0IUIAX, HA TUarpaMmmax, rpadukax
Hcmnons3oBarh JUTS OITMCAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTEPUCTUKU: CpeHee apupMeTHIecKoe, MearaHa, HauOobIee 1
HauMEHBIIIEe 3HAYCHUS, pa3Max
Nwmets npenicTaBieHue o ciiydaiiHON U3MEHYMBOCTH Ha IIpUMeEpax LieH,
54 (U3MYECKUX  BEIIMYUH, AHTPOIIOMETPUYCCKUX  JaHHBIX, HMETh
MIPE/ICTAaBJICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .«
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro L
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekathb U mpeoOpa3oBbIBaTh HHGPOPMAIUIO, MPEIACTABICHHYIO B
5.1 BUJE TaOdMI, auarpamm, rpadukoB, MPEICTaBISATh JaHHBIE B BUJE
TabmuLl, Auarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C IIOMOINBIO CTATHCTHYECKUX IIOKA3aTese:
5.2 CpeIHUX 3HAYEHUH H Mep pacceuBaHus (pa3Max, JUCHepcus u
CTaH/IapTHOE OTKIIOHEHHE)
5.3 HaxoauTb 4acTOTHI YMCIIOBBLIX 3HAYEHHH M YACTOTHI COOBITHH, B TOM




YUCJIe 10 Pe3yJIbTaTaM U3MEpPEHUHN U HAOJII0ICHHIA

HaXO,I[I/ITB BEPOATHOCTHU CHy‘IaﬁHBIX COOBITUH B OIIbITax, 3Hasd

54 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
5 Hcnonb3oBare  rpaduueckue  MOAEIM:  JIEPEBO  CllydailHOro
. 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
56 Olepaluy  HaJ  MHOXECTBaAaMM:  OOBEIMHEHHE, IIepeceueHHe,
. JIOTIOJIHEHUE; IEPEUUCIIATD 3JIEMEHTHI MHOXKECTB, IPUMEHITH CBOWCTBA
MHOKECTB
Hcnonb3oBare rpaduyeckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUI, B TOM UYHUCIE MPU
pelLleHNH 3a1a4 U3 APYrUX Y4eOHBIX IIPEIMETOB U KYpPCOB
9 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHbIX HCTOYHUKAX B BHUJE TaOMUI, auarpamMm, TIpaduKoB,
NPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpadukoB
- Pemarp 3a1aun OpraHn30BaHHBIM NEpEOOPOM BapHAaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHUII U METO/IOB
Hcnonp3oBath omucareiabHble XapaKTEPUCTHKU Ui  MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM YHCII€ CpEIHHE 3HAYEHUS U MEpbI
paccenBaHMs
4 HaxomuTh 4acTOThl 3HaU€HHWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3Y/IbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSATHOCTH ClydallHbIX COOBITUI B U3yYEHHBIX OIBITAX, B
5.5 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU

CO6BITPIHMH, B CCpHIX HUCIIBITAHUN 110 IepBOro ycricxa, B CCpUAX



ucnbsiTaHui bepHyim

5.6

HNmers npencraBiieHHE O CIIy4alHOM BEIMYMHE U O PaCHpEICICHUU

BEPOATHOCTEMN

5.7

Wmets npezcTaBieHne O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJM 3aKOHa

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOMuUIL, AuarpaMM, rpadukoB. 3arnoiIHeHHe
Ta0JIMIl, YTCHWE W TOCTPOEHHUE auarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) H
5.1 KpyroBbix). UYteHue rpaduKoOB peanbHBIX mpoueccoB. V3BnedeHue
UHPOpPMALIUK W3 IUArpaMM M TaOJUI], HCIIOJIb30BAaHHE M HHTEPIPETALUS
TAHHBIX
OrnucaTtenbHasi CTaTUCTUKA: CpeqHee apupMeTHUecKoe, MeIuaHa, pa3max,
5.2 HauOoJIbIlIee U HAMMEHbIIEe 3HaAYEeHUSI Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl
Cy4yallHOI U3MEHUYMBOCTHU
CrnyyaliHpli 3KCHIEPUMEHT (OIBIT) M ciay4yailHoe coObiThe. BeposTHOCTh U
53 yactoTa. Poib MaloBEpOSATHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B
npupoe U B obmecTse. MoHeTa U UrpajbHas KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmnua, pebpo. Crenenp BepmmHbBL Ywncino pédep m cymmapHas
s4 creneHb BepiuH. Ilpeacrasnenue o cBsazHoctu rpada. Llenu u nuknsl. [lytu
' B rpadax. OO6xonm rpada (dinepoB myth). IlpencraBnenue 00
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouibio rpadon
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBiaeHne faHHBIX B BUJE TaOIULL, JUarpaMm, rpaukoB
- MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEIMHEHNE, [IepeceueHre, T0MOJTHEHNE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpenenuTeNbHOE, BKIYEHUS
54 Hcnonp3oBaHue rpaduueckoro mNpeACTaBICHUS MHOXECTB Ui ONUCAHHS

PCAIBHBIX ITPOLECCOB U HBHGHI/Iﬁ, IIpu pCUICHUMA 3a1a4.




W3mepenune paccemBaHusl JaHHBIX. Jlucmepcusi U CTaHAApTHOE OTKIOHEHHE

> YHCIOBBIX HA0OpOB. J{narpamma paccenBaHUs
OnemeHTapHble COOBITHSA chay4ailHOro ombita. Chy4aiflHble COOBITHSL.
s6 BepostHoctu coOpiTuil. ONBITBI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
' coObiTusiMu.  CiydaiiHbiii BbIOOp. CBs3b MEXIYy MAaJOBEPOSATHBIMH MU
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
5.7 BUCSYEH BEPUIMHBI, CBSA3b MEK/Y YUCIIOM BEPIIUH U yucioM pédep. IIpasuiio
yMHOXeHUs. Pemenue 3aaau ¢ nomousio rpados
[IporuBononoxxkuple coObITHA. Juarpamma Diinepa. OObenuHEHHE U
5.8 nepeceueHne coObiTuil. HecoBMmecTHble coObiTHA. DoOpMyna CIOXKEHHUS
BEPOSATHOCTEM
5.9 VYcnoBHast BeposTHOCTB. [IpaBuno ymHoxxenus. HezaBucumblie coObITHS
[IpencraBnenue »skcnepuMeHTa B BuJe JepeBa. Pemienue 3amad  Ha
5.10 HAaXO0JKJIEHUE BEPOSITHOCTEM C MOMOIIBIO JEpeBa CIy4ailHOrO 3KCIIEPUMEHTA,
nuarpamMm Diiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOJMIl, TUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue TaliMil, Juarpamm, rpadukoB MO pealbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u pakropuan
5.3 CoueraHus ¥ YUCIO COYETAHUM
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1a4u ¢ HCnob30BaHUEM KOMOWHATOPHUKHU
5 I'eomeTrpuueckass BepoATHOCTb. CilydallHbI BBIOOpP TOYKM M3 GUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH
5.6 Hcneiranne. Ycenex u Heynaya. Cepus UCIBITAHUN 0 IEPBOIO yclexa
57 Cepus ucnbitanuii bepHymnu. BeposiTHOCTH cOOBITHII B cepUM HUCHBITAaHUI
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpeie/IeHue BEPOSTHOCTEN




Matemaruueckoe oxkugaHue U - gucnepcus. Ilpumepsl MareMaTHyecKoro

> O’KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJITUYUHBI

510 MareMartnueckoe OKHUJAHUE M JUCIEPCUS CIydalHOW BEIMYMHBI «UUCIIO
' YCIIEXOB B CEpUU UCHBITAaHUN bepHyin»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH C IOMOIIbIO

gyacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U 001IecTBe




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh HOHATHUSMU: MHOYKECTBO, IIOJIMHOXKECTBO, ONEpPaLuU
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEBO, LIUKJI, IPUMEHATh UX IPH PELICHUHU 337a4; YMEHHE HCIIO0JIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXECTB JUJIsl ONMCAaHUS PeallbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BbICKA3bIBAHUA U OTpULIAHUSA BBICKa3bIBaHHI

YMenue OIICpHUPOBATL IIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCIIO, JIETUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsATHYHAs IPOOb,
CTaHJAPTHBIA BHJI YMCJA, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
YucCiiaMUd, CpaBHHUBATb W YIIOPAAOYHMBATHL 4YMCJId, MPCACTABIATL 4YHCJIa Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTb MNOHATHSAMM: CTENEHb C LEIbIM IIOKa3aTENIEM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHu OoJblle
€AMHMIIBI; YMEHHUE BBINOIHATH pacué€rhl Mo Qopmyiam, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH M BBIPAXKEHUN C KOPHSAMHU,
pa3JIoKEHNE MHOTOWICHA HA MHOYKUTEIH, B TOM YHCIIE C HCIIOJIb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMU: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHHME pellaTh JIMHEHHbIE U KBaJpaTHblE ypaBHEHUs, JpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHMIA, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCIE IIpU
pEeLICHUH 3a1a4 U3 IPYruX MpPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO IPSMYIO U KOOPAWUHATHYIO INIOCKOCTB IS
M300paXkeHHsl pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHUH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,



yObIBaHUSI, HAWOOJIbIIee W HAaWMEHBINEEC 3HAYCHUS (PYHKIHUH, YMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboJa, runepOona; yMeHUe CTpOUTh Tpaduku QyHKIUH, UCIIONTH30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUAMU: MOCIEAOBATEIBLHOCTD, apudMeTnyecKas
U TEeOMEeTpUYecKass MPOrpecCMd; yMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3a1a4, B TOM 4YHCIE 3aJad U3 APYrUX Y4eOHBIX HPEAMETOB U peajbHOM
KU3HU

YMeHue pemaTh 33a4d Pa3HbIX TUIOB (B TOM YHCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK M YCIYT,
HAJIOTH, 3aJauyd M3 00JacTu YHPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECJOBATH IIOJIyYEHHOE pEIICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMH: (QUTYpa, TOYKA, OTPE3OK, NpsMas, Jyd,
JOMaHasi, Yroll, MHOTOYTOJIFHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a/a4M, B TOM YHUCIIe U3 MOBCEJHEBHON XHM3HHM, HA HAXOXKICHHE
TreOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (GUIYyp U
¢baxToB
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YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IAPAJLUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YroOJl
MEXy MPSIMBIMH, MIEPIEHANKYIISP, HAKIOHHAS, IPOEKIHs, mojgo0ue Gpuryp,
NOJO0HBIE TPEYroJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHIO U mojobue ¢uryp,
NapajIeJIbHOCTh U MEPIIEHIUKYIAPHOCTD MPSAMBIX B OKPYKAOILIEM MUPE

YMeHue ornepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHHE, Yo (BEIHMYMHA
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JTHHBI OKPYKHOCTH U
WIomaau Kpyra, oObeMa MPSIMOYTOJBHOTO Mapalljielienuneaa; yMeHue
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJTMH, PACCTOSIHUH, MO

YMmenue  u3zoOpakaTb  IJIOCKME  (GUIyppl W HMX  KOMOMHAaNuW,
IPOCTPAHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEePTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEJICHHE BEKTOpA Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOpBHI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU
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VYmMmenune OIICPHUPOBATH IMOHATHUAMMU: CTOJI6I/IKOBBIC M KPYI'OBBIC JUAIr'PAMMBI,
TaOJIMIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHbIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BIIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMMmax, OTPaKAIOIIYI0 CBOWMCTBA M XapaKTEPHUCTUKU
peaibHBIX TPOIIECCOB W SIBJICHHWW; YMEHHE pAacIiO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh TMOHATUAMHU: CIy4YalHBIA ONBIT  (Clay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTapHOE  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIBITA, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUThb  BEPOSATHOCTHM  CIy4alHbIX  COOBITMM B OmBITaxX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajauu
METO/IOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IIpaBHJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pEalbHBIX COOBITHH U
ABJICHUM, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXKAalOIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX
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YMeHne BbIOMpATh MOIXOANINNA U3yUYEHHBIH METOM JJIA PelIeHUs 3aauH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC H
J)KA3HH, PAcloO3HAaBaTh IPOSIBJICHHUE 3aKOHOB MAaTEMaTUKH B HUCKYCCTBE,
ONKMCHIBATh OT/EJIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHS MAaT€MAaTUKU KaK HAyKH, NPUBOJAUTH IPUMEPbl MATEMATUYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON 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 YHUCel
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTH, OCCKOHEUHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHUE OTIEPALUH C JeHCTBUTENbHBIMU YHCIaAMU
L5 HpHGJIH)Ké}iHHe BBIUHCIIEHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIUYHCIICHUM
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MOKa3areneM. CBOHCTBa
' CTETEeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KopeHb HaTypalbHOU creneHH. [leiicTBusi ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETEeHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Lensle u npoOHO-panMoHanbHbIE HepaBeHCTBA. (CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 UYucnoBsle OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyia CiI0XKHBIX IPOIIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkumu. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHMUMYMBI (YHKIUH.
HauOonpiiee 1 HauMeHbllee 3HaYeHNE (PYHKIIUU HAa IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#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>KHOCTb U KPYT
7.5 N3mepenne reoMeTpu4ecKux BEITUUYUH
7.6 BexkTops! Ha miockoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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