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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK C TOYKU 3PCHHSI PAKTUICCKUX MPIIOKEHUH, TaK U
UX poJid B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJAOMy 4deloBeKy. Bospacraer umcio
npodeccuii, npu oBJIaJIECHUU KOTOPBIMU TpebyeTcst xopolias 6a3oBasi MOJTOTOBKA B
00JIaCTH BEPOSITHOCTH M CTATHCTUKH, TaKasl MMOATOTOBKA BaXKHA ISl TTPOIOJKCHHUS
oOpa3oBaHUs U IS YCIIEITHOM MpodheCCHOHATBFHON Kaphephl.

Kaxx1p1il 4eroBeKk MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JIaHHbIX. /{7151 000CHOBAHHOTO MPUHATHUS PEILICHUS B YCIOBUAX HEOCTATKA UITU
n30bITKa HMH(pOpPMAIMU HEOOXOJAMMO B TOM YHCIE XOpOIIo ChHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTHUCTUYECKOE MBIIIICHHE. VIMEHHO T03TOMY BO3HHUKIIA
HE0O0X0MMOCTh (hOPMUPOBATH Yy OOydaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBAThH
uH(OpMaIUIO, TPEJICTABICHHYIO B Pa3IMYHbBIX opMax, MOHUMATh BEPOSITHOCTHBIN
XapaKTep MHOTHUX peajbHbIX TPOLECCOB U 3aBUCHUMOCTEH, MPOU3BOJIUTH
MIPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y9eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMHU cOOpa, aHAIHM3a |
MPEACTABICHUS JTAHHBIX W3 Pa3MYHBIX cdep KU3HU OOIIecTBa M TroCyJapcTBa
npuoOuiaeT oOydarmmxcsd K OOIIECTBEHHBIM HWHTepecaMm. M3ydeHue OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKM OpraHU3alMM Tiepedopa M Mmojacuéra 4mcia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co31aéT MaTeMaTuueckuil PyHaamMeHT AJisi GOpMUPOBAHUS KOMIIETCHIINMN B
ob0nacTu UHPOPMATUKH U MUGPPOBBIX TEXHOJOTHH. [Ipy M3ydyeHUU CTATHCTHKU U
BEPOSITHOCTH 00OOTAIAIOTCSl TMPEJCTaBIEHUs OOYyYaroluxcsi O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHusA, (HOPMHUPYETCS MOHUMAHWE POJIH
CTaTUCTUKU KaK HCTOYHUKA COIMAILHO 3HAYUMOUN MH(OPMAITIHN U 3aKIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMHU IIEJIIMH B CTPYKTYpE MPOTpaMMBbI yueOHOTO Kypca
«BepoATHOCTh ¥ CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs Ha YrIyOJIEHHOM
YPOBHE  BBIICICHBI  CICAYIONIME  COACPKATEILHO-METOIUYCCKUE  JIMHUU:
«IIpencraBneHue JaHHBIX W ONHCATENIbHAs CTAaTUCTHKa», «BeposSTHOCTHY,
«OneMeHThl KOMOWHATOpHKN», «BBenenue B Teopuro rpadosy, «MHOKECTBaY,
«Jlorukay.

Coneprxanue mann «lIpencraBieHre TaHHBIX U ONHCATEIbHAS CTATHCTHKAY)
CITY’KUT OCHOBOM 11J1 (hOPMUPOBAHUS HABBIKOB PaOb0THI C UHGOPMAIIUEH: OT YTCHUS
¥ MHTEpNpeTanuu WH(pOpMaIuy, IpeICTaBIeHHON B TaOJMIIaX, HA AHarpaMMax |
rpadukax, 1o cOopa, MPEACTABICHUS W aHAIW3a JaHHBIX C HMCIOJb30BAaHUEM
CTAaTUCTHUYECKUX XapPAaKTEPUCTUK CPEIHUX M paccemBaHusa. Pabortas ¢ maHHBIMU,
oOy4aroniyecsi ydyaTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATh [IAHHBIE, BBIJBUTATH,



apryMEHTUPOBATh W KPUTHUKOBATh IPOCTEUIINE THUIIOTE3bl, Pa3MBILUIATh HaJ
(akTopaMy, BBI3BIBAIOIIMMHU H3MEHUMBOCTb, M OLEHUBAaTh MX BIUSHUE Ha
paccMaTpuBaeMble BEITMYHUHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3Y4YEHUSI TEOPUM BEPOSTHOCTEH. DBOJIBIIOE 3HAYEHHE HMMEIOT INPAKTUYECKUE
3aJ1aHUsl, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMHA MOJEIISIMH.

[TonsiTue BEpPOSITHOCTH BBOJAWTCSA KaK Mepa MpPaBIOMOA00Ms CIy4daifHOro
coOpitus. [lpm wu3ydeHnn y4eOHOTO Kypca OOyYarolUecss 3HAKOMATCA C
POCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CIIy4alHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
NO3BOJIAIOIIMMU CTaBUTh U pelIaTh Oosiee CloXHbIE 3afaud. B yueOHBIN Kypc
BXOJST HAYaJIbHBIE MPEACTABICHHUS O CIy4YallHbIX BEJIMYMHAX U HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>XECTBAMU M OCHOBHBIMHU OIlE€palUsIMU HAJl MHOYKECTBAMHM, PaCCMATPUBAOTCS
IpUMEpPBI IPUMEHEHUS TpadOB U 3JIEMEHTOB TEOPUU MHOKECTB JUIsl pEeLIECHUS 3a/1a4,
a TaK)Ke MUCIOJIb30BaHUA B APYTHUX MATEMAaTHYECKUX Kypcax U y4eOHBIX IPEIMETAX.

Ha uzyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeemI0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpeacraBnenre JaHHBIX B BUJAEC TaOIHI], JUarpaMM. 3arojHEHUE TalJull,
YTEHHE U TIOCTPOEHUE CTOIOUKOBBIX (CTOJIOUYATHIX) M KPYTOBBIX Auarpamm. Utenue
rpauKOB peaabHBIX MpoIeccoB. M3Beuenne nHpopManuy u3 quarpaMm 1 TaOJIHII,
UCIIOJIb30BaHUE M MHTEPIPETAIUS TaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HamOOJIblIIEE W HaWMEHbIlIee 3HAYCHMs, KBAPTUIM, CpEJHEE TapMOHUYECKOE,
CpeIHee rapMOHUYECKOE YMCIIOBBIX JaHHBIX.

[IpuMepbl cilydallHOM HM3MEHUYHMBOCTH IIPU  HM3MEPEHUSX, B MacCOBOM
IPOU3BOJCTBE, TEHIACHIMH U CilydailHble KoyieOaHUs, TPYNIUPOBKA JaHHBIX,
IpEJCTaBICHUE CIy4YyallHOW HW3MEHUYMBOCTH C IIOMOILIBIO JUarpaMM, 4YacTOTbI
3HAYEHUM, CTATUCTUYECKAsl yCTONUYHUBOCTb.

I'pad, Bepmmna, pedpo. Crenenp BepumnHbl. Yucno pédep w1 cymmapHas
creneHb BepwnH. [lonstue o cBsa3HbIX rpadax. [lytu B rpadax. Llenu u nukibl.
O6xox rpada (viinepoB nyTh). [lonstue 00 opueHtupoBaHHOM rpade. Pemenue
3aJ1a4 ¢ MOMOIIBI0 rpadoB.

YTBepKIAeHUsT W BbICKa3biBaHWsA. OTpHIIAHME YTBEP)KICHHUS, YCIOBHBIC
YTBEPXKACHUS, OOpaTHBIE W PABHOCHIBHBIC YTBEP)KIEHUS, HEOOXOIUMBIE U
JIOCTaTOYHBIC YCIOBUS, CBOWCTBA U MpHU3HAKH. [[pOTUBOMOIOXKHBIE YTBEPKIACHUSA,
JI0Ka3aTeNbCTBA OT MPOTUBHOTO.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHOoe coObITHEe. BeposTHOCTh H
4acToTa CIy4aiHOTo cOOBITHS. POJIh MaOBEPOSITHBIX M MTPAKTUYECKH JOCTOBEPHBIX
COOBITHI B IPUPOJIE U B OOIIIECTBE.

8 KVIACC

MHOK€eCTBO M MOAMHOXKECTBO. [IprUMepbl MHOXKECTB B OKPYXKAKOLIEM MHPE.
[lepeceuenne u oObenuHEHHE MHOXECTB. Jluarpammbl Oinepa. YucnoBbie
MHOecTBa. [IpruMepbl MHOXKECTB U3 KypCOB alreOpsbl U reoMetTpuu. [lepeuncnenue
AJIEMEHTOB MHOECTB C TOMOIIBIO OPraHU30BAHHOIO TNiepedopa W MpaBuia
yMHO)eHUA. DopMyJia BKIIFOUEHUSI-UCKITIOUCHUSL.

DnemeHTapHbIe COOBITUA. BeposaTHOCTH ciy4dalHBIX COOBITHH. OTMBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. CITydaliHbII BBIOOD.

W3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcuss M CTaHOApTHOE
OTKJIOHEHHE 4YHCIOBOro Habopa. CBoiicTBa JUCIEPCUU M CTaHAAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHUs IBYX HaOJIOMaeMbIX BenuduH. JInHeHas
CBSI3b HA JUarpaMme pacCEUBAHUSL.



HepeBo. JlepeBo caydaitHoro »skcnepuMeHTa. (CBOHCTBA  JEpPEBBEB:
€AMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMUCIOM BEPILIMH U yucioM péodep. [lonstue o
I0cKkuX rpadax. Pemenue 3a1ay ¢ TOMONIbIO JE€PEBHEB.

Jlornueckue coro3bl «M» u «JIN». CBA3b MEXIY JIOTHMECKUMHU COIO3aMH U
onepaursMH HaJl MHOKECTBaMU. VICrioJIb30BaHUE JIOTHYECKUX COIO30B B aireope.

CnyualiHple  COOBITHSI KaK  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnosnoxkueie coObiTus. Onepauun Haja coObiTusiMu. dDopmyna croxeHus
BEPOSATHOCTEM.

[IpaBuno YMHOXKEHUSA BEPOSITHOCTEH. YcioBHas BEPOSATHOCTb.
[IpencraBiieHne Ciy4alHOTO JKCIIEpUMEHTAa B BHUIE JAepeBa. HesaBucnumbie
COOBITHS.

9 KJIACC

Komb6unaropnoe npasuino ymHoxkeHus. IlepectaHoBku u ¢axropuan. Yuciao
coueTaHuil u TpeyroiabHuk llackang. Croiicta uncen couerannii. bunom Herotona.
Pemenue 3a1a4 ¢ HCMOIB30BAHUEM KOMOMHATOPHUKH.

['eomeTrprueckass BeposITHOCTh. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IIJIOCKOCTH, U3 OTPE3Ka, U3 1yI'd OKPYKHOCTH.

HcnbiTanus. Ycenex n Heyaada. Cepus UCIIBITAaHUN 10 IepBoro ycrexa. Cepus
ucnbeiTaunii bepuymnu. BepostHocTn coObITHII B cepud UCHbITaHui bepHyiu.
CrnyyaliHblil BBIOOP M3 KOHEYHOTO MHOKECTBA.

Crny4daiiHas BeJIMUMHA U pacrpeielieHne BeposiTHOCTE!. [IpuMepsl cirydailHbIX
BEJIMYMH. BakHbple pacnpenesieHus — 4YKCIIO IONBITOK B CEPUM HUCHIBITAHUN 0
NIEPBOTO yCIe€Xa 1 YUCIIO YCIIEXOB B CEPUU UCTIbITAHUN bepHyIuin (reoMeTpuyeckoe
1 OMHOMUAJILHOE pacIpeieieHus).

Maremarndeckoe OXUIAAHHWE CIy4YalHOW BEIUMYUHBI. DU3UUYECKUN CMBICI
MaTeMaTH4YeCKoro oxuaaHus. IIpuMepbl HCNONB30BAHUS MATEMATHUYECKOIO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHWE CIy4alHOW BEJIMYHHBI.
CBOICTBa MATEMATUYECKOTO OKUJIAHNS U JUCTIEpCHH. MaTeMaTHYECKOE 0KUJaHNE
Y JUCIIEPCUS U3YUYEHHBIX PACIpEEICHUN.

HepaBenctBo YeObpiméBa. 3akoH OonbIIMX dYHCENl. MareMmaTHYeCKHe
OCHOBAHUS U3MEpEHUs! BEeposITHOCTEH. Poiib 1 3HaUeHHEe 3aKOHa OOJBIINX YUCEN B
HayKe, B IPUPOJE U OOIIECTBE, B TOM YUCJE B COLIMOJIOTHYECKUX OOCIETOBAHUSIX U
B U3MEPECHHUSIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  OJCTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEeATEIIBHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUUMOCTH IS Pa3BUTUS ITUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHMUS B HMHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBUI I OKPYXAIOLIEH Cpebl, 0OCO3HAHUEM II00AIIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
NOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (POPMYJIMPOBATh W OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,



BOCIIPUHUMATh,  (OpPMYJIUPOBAaTb U  [PeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMaTUYECKUX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJl MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLIEHUS, BEIOMPATh HanOoJIee MOIXOASIINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHAaBJIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH II0 CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIMHU, JAaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YYeOHbIe 1eiCTBHA:



BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THMCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHUs 110 XOAYy pELIeHUs 3a]aud,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B X0/ 00CYXXJIEHUS 33/7aBaTh BONPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UILIMNA, B KOPPEKTHOH (opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

NPEACTABIIATh PE3YJIbTAaThl PEHICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEI0BaHuS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh M MCIOJb30BATh MPEUMYILECTBA KOMaHIHOW U WHAMBUAYaJIbHOU
paboThl MpHU pELIEHWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOH JESATEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUAbl paldoT, JIOroBapuBaThCs, 0OCYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNNoOBbIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPJUHUPOBATH
CBOM JICHCTBHS C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYE€CTBO PE3yJIbTaTa U
KayeCTBO CBOETO BKJaJla B OOIIUN pe3ysbTaT M0 KPUTEPHUSIM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHLCS B PA3TUYHBIX MOJAXO0JAaX MPUHATHUS pelIeHU (MHIUBUIYyaTbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
peuieHuii ¢ y4éTomM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTaThI:

Yutate uHOpMaALMIO, TMPEACTABICHHYIO B TaONWIAaX, Ha JguUarpammax,
MPEACTABIATh JaHHBIE B BUJE TaOJMI, CTPOUTH CTOJOUKOBBIC (CTOIOYATHIC) U
KpYTOBBIE IHarpaMMBbl 10 MacCHUBaM 3HAUEHUM.

OnucblBaTh W HMHTEPHPETUPOBATH  PEAIbHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIE B TA0JIUIIAaX, HA IUarpaMmax, rpapukax.

Hcnonb3oBaTh [Ji1 ONMMCAHUS JaHHBIX CTAaTUCTUYECKUE XapaKTCPUCTUKU:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOJbIee M HAaUMEHbIIEE 3HAYCHUS,
pa3Max, KBapTHIIH.

NMeTh TpeACTaBICHUE O JIOTMYECKUX YTBEPKICHUSX M BBICKA3bIBAHMSX,
YMETb CTPOUTH OTpULIAHUA, POPMYIUPOBATH YCIOBHBIC YTBEPKICHUS MPU PEIICHUU
3a/1a4, B TOM YHCJIE U3 IPYTUX YU€OHBIX KYPCOB, UMETh MPEACTaBICHUE O TEOpEeMax-
CBOMCTBaxX M TeopeMax-Mpu3HaKax, 0 HEOOXOJUMBIX U JOCTATOUHBIX YCIOBUSX, O
METOJIE JOKA3aTEIbCTBA OT MIPOTUBHOTO.

Nmerp mnpencraBieHMe O CIyYalHOM W3MEHYMBOCTM HAa IIpUMeEpax
pe3yJabTaTOB M3MEPEHUM, I1eH, (U3UYECKUX BEJIUYUH, AHTPOMOMETPUUYECKHUX
JTAHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonb30BaTh i1 ONMCAHUSA JAHHBIX YAaCTOThl 3HAYEHUW, TPYyNIUPOBATH
JAHHBIE, CTPOUTH THCTOTPAMMBbI TPYNIIUPOBAHHBIX TaHHBIX.

Hcnonb3oBath rpadbl Juis perieHus 3a1a4d, IMETh MPEJCTaBICHUE O TEPMUHAX
Teopuu rpadoB: BepirHa, peodpo, 1eMb, IIUKII, yTh B Ipade, UMETh IPEeACTaBICHUE
00 06xoje rpada 1 06 OpUEHTUPOBAHHBIX Tpadax.

K koHIy 00y4yeHus B 8 kiacce 00y4aromuiics MOJyUUT CIETYIOIINE ITPEIMETHBIE
pE3yJIbTaTHI:
OnepupoBath NOHATUSIMHA MHOXECTBA, TOJMHOXECTBA, BBIIOJIHATH ONEPALIUU
HaJ MHOXXECTBaMHU: OOBEAMHEHHE, IEepPECcCeUeHUue, TMEePEUUCIsuTh dIJIEMEHTHI
MHOKECTB C HCIOJb30BaHMEM OPraHM30BAHHOTO Mepebopa U KOMOMHATOPHOTO
npaBuia YMHOKEHHUS.



HaxonuTh BEpOSTHOCTH CIy4alHbIX COOBITUM B CIy4aWHBIX OMNbITAX, 3HAS
BEPOSITHOCTU DJIEMEHTAPHBIX COOBITUM, B TOM UKCJIE B OIBITaX C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMETh MTOHATHE O CIIy4yallHOM BhIOODE.

OnuceiBaTh JaHHBIE C MOMOUIBIO CPEIHHMX 3HAYEHUNW W MEpP PacCEUBaHUS
(zucriepcusi U CTaHIAPTHOE OTKIIOHEHHWE). YMETh CTPOUTHh M HHTEPIPETUPOBATH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHHUE O CBSI3U MEXAYy HaOJI0/1aeMbIMU
BEJINYNHAMM.

NmMets mpeacTaBieHWe O JepeBe, O BepmiMHax # péOpax Jnepena,
WCIIOJIb30BaHUN JAEPEBBEB IIPU PEILICHUU 3a]1a4 B TEOPUU BEPOSITHOCTEH, B IPYTHUX
y4€OHBIX MATEMAaTHYECKUX Kypcax M 3a/1a4 U3 JPYruX y4eOHbIX MPEIMETOB.

OmnepupoBaTh MOHATUEM COOBITHS KaK MHOXKECTBA 3JIEMEHTApPHBIX COOBITUH
CIIy4allHOTO OIbITA, BBINOJHATH OMNEpaluy HaJ COOBITHSMH, HCIOJIb30BaTh IpPH
pElIeHUH 3a7a4 auarpamMmbl DWJepa, YUCIOBYIO MPAMYIO, MPUMEHSITh (HOPMYITY
CJIOKEHUS BEPOSATHOCTEN.

Ilonp30BaThCs MPABWIOM YMHOKEHUS BEPOSATHOCTEH, MCIIOIL30BAaTh JIEPEBO
JUISL TIPEACTABICHUS CIIy4ailHOTO OIbITa NpU peleHnH 3anad. OnepupoBath
HNOHSTHEM HE3aBHUCUMOCTH COOBITHIA.

K xonIry oOydueHus B 9 kj1acce oOyJarommiics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pE3ybTaThI:

[Tonp30BaThCs KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHsS, HaXOJIUThb YHUCIIO
MIEPECTAaHOBOK, YMCJIO COYETAaHMI, MOJIb30BATHCS TpEyroiapbHUKoM Ilackans npu
pelIeHnH 3a1a4, B TOM YHCJIC Ha BBIUYMCICHUE BEPOSITHOCTEN COOBITUH.

HNcnonp30BaTh  MOHATHE  T€OMETPUYECKOM  BEPOSTHOCTH, HAXOIUTh
BEPOSTHOCTH COOBITUM B OIBITAX, CBA3AHHBIX CO CIyYalHBIM BBIOOPOM TOYEK W3
IJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTh BEepOATHOCTU COOBITHH B ONBITAX, CBA3AHHBIX C UCIBITAHUSIMU 0
JIOCTUKEHUS TIEPBOTO YCIEXA, B CEPUSAX UCIBITAHUNA bepHyum.

Nmets mpencTaBieHne O CIy4alHBIX BEJIMYMHAX U OMO3HABAaTh CIIyYalHbIC
BEJIMUYMHBI B  SIBJICHUSX OKPYXKAIOLIEr0 MHpA, OMNEPUPOBATH  IMOHSITHEM
«pactpeaeneHre BEpOITHOCTEW». YMETh CTPOUTH paclpeiesi€HUs] BEpOATHOCTEN
3HAYEHUM CITyYallHbIX BEJIMUMUH B U3YUYCHHBIX OMbITaX.

Haxoaute MaTeMaTH4ecKoe OXKUIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYHUHBI
[0 PAaCIpPENCNICHUI0, NPUMEHSATh YHUCJIOBBIE XapaKTEPUCTUKH H3YUYCHHBIX
pacrpeneneHu Ipy peIeHnn 3a1ad.

NmeTe mpeacraBieHWE O 3aKOHE CIy4YaWHBIX YHMCEI KakK O MPOSBJICHUU
3aKOHOMEPHOCTA B CIYYallHOM M3MEHYMBOCTH, IOHMMATh MATEMAaTHYECKOE
000CHOBaHME OJM30CTH YAaCTOTHI U BEPOSTHOCTH COOBITHA. VIMeTh TIpecTaBlICHHE
O POJIM 3aKOHA OOJBIIIUX YHCEIT B IPUPOIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne ni/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBienne TaHHBIX 4 [[buGmmorexa LIOK
e g https://m.eds00.ru/596d814c]
bubmuoreka [IOK
2 Onucarenbuas cratucruka 8 ! https://m.edsoo.ru/596d814c
. bubnuoreka [{OK
3 Coryainas HSMCHIMBOCTS > ! https://m.edsoo0.ru/596d814c
bubmuoreka [{OK
4 Baenenne B Teopuio rpagos 4 https://m.edso0.ru/596d814c
bubmmoreka IIOK
S Jloruia 3 https://m.edsoo0.ru/596d814c
6 BeposiTHOCTB M YacTOTa CIIy4aiiHOTO 5 1 bubmuoreka [IOK
COOBITHS https://m.edsoo0.ru/596d814c
5 [ToBTOpenue, 06001IIEHNE, 5 1 bu6nmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 34 1 3

I[TPOTPAMME



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
! Hosroperte kypea 7 kiacca 3 https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
2 Muosxectsa 4 https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
B 4 1 1
3 €pOSITHOCTD CITy9aifHOTO COOBITHS https://m.edsoo.ru/032cfeff
4 OnmcarenpHas craTucTuka. PaccemBanne 5 1 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/032cfeff
bu6nmoreka [JOK
B
> BE/ICHHE B TCOPHIO rpaoB 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
2
6 Jloruia https://m.edsoo.ru/032cfeff
Onepanuu Haj CIydaiHBIMU COOBITHSMHU. bubnuoreka [IOK
7 . 3
CrnoxxeHue BepOSTHOCTEH https://m.edsoo.ru/032cfeff
8 YcnoBHas BEpOSITHOCTb, YMHOKEHUE 5 bubnmnoreka [JOK
BEPOSTHOCTEH, HE3aBHUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, o6o0mEH e, 5 1 bu6mmorexa [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/032cfeff
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM mudpoBLIe
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea 8 kiacca 3 https://m.eds00.ru/8b68c39f
bubmuorexa [JOK
2 DIEMEHTEI KoMOUHATOpHKN 6 https://m.eds00.ru/8b68c39f
3 I'eomeTpuueckast BEpOITHOCTh 3 bubmorexa [TOK
p p https://m.eds00.ru/8b68c39f
bu6mmoreka [IOK
4 Henrraris beprynm 6 https://m.eds00.ru/8b68c39f
. bubnuoteka [JOK
> Catydaiinas enmnna 3 https://m.eds00.ru/8b68c39f
5 YucioBble XapaKTEPUCTUKU CIIy4alHBIX 6 bubnnorexa [JOK
BEJIMUNH https://m.edso0.ru/8b68c39f
bu6mmoreka [IOK
;
3aKOH boTbIIHX HHCen 3 https://m.eds00.ru/8b68c39f
3 [ToBTOpenue, o6odIIEHNE, 4 1 bu6mmoreka [IOK
CHCTEeMaTH3aIus 3HaHUH https://m.edso0.ru/8b68c39f
OBLIEE KOJIMYECTBO HACOB I10 34 1 0

I[MTPOT'PAMME



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KoanuecrBo yacos I DJIeKTPOHHbIe I (POBLIE
° ara

Tema ypoka Kourpoabnbie IIpakTuyeckue o0pa3oBaTte/ibHbIE

n/n Bcero U3YYeHUs
padoThbI padoThbI pecypcnl
[IpencraBicHre TaHHBIX B BUJIC
TaOIUII, IUarpamMMm. 3aroiHeHHe
bubnunoreka LIOK
1 TaOJIUII, YTEHUE U TIOCTPOCHHE 1

https://m.edsoo.ru/a88f7814

CTOJIOMKOBBIX (CTOI0YATHIX) U
KPYTOBBIX JHarpamMmm

HpeZ[CTaBJIGHI/Ie JaHHBIX B BUIC

Ta0JIHII, AUarpaMM. 3aroTHCHNE
bubnunoreka LIOK

2 1
TAOIHIL, STCHHE i [I0CTPOCHHE https://m.eds00.ru/e62067fb

CTOJIOMKOBBIX (CTONOUYATHIX) U
KpPYTOBBIX IHarpaMM

3 Urenue rpauKoOB peabHbIX 1 bubmmnoreka HOK
MPOLECCOB https://m.edsoo.ru/4d0faabc
[IpakTuueckas pabota 1mo Teme
"N3BieyeHue nHGpOpMAIIIN U3

4 HarpaMm t Ta61§1)/1 : 1 1 bubmorexa LHOK
FHarp t https://m.eds00.ru/6c3ech60
HCIIOIL30BaHUE U
WHTEpIpeTanus JaHHbIX "

OnmcarenbHas CTaTUCTHKA!
bu6nunorexa LIOK
5 cpenHee apuMeTHIECKOE, 1

https://m.edsoo.ru/57d8fc60

MearaHa



https://m.edsoo.ru/a88f7814
https://m.edsoo.ru/e62067fb
https://m.edsoo.ru/4d0faa6c
https://m.edsoo.ru/6c3ecb60
https://m.edsoo.ru/57d8fc60

OmnucarenpHas CTATUCTUKA:

6 cpenHee apuMeTHIECKOE, bubmmorexa [JOK
https://m.edsoo.ru/9a0b642b

MearaHa
OrnucarenpHas CTaTUCTHKA:

7 pa3Max, HauOoJbIIee U bubmmoreka [JOK
HanMEHbIIIee 3HAUCHUS, https://m.edso0.ru/966e49b2
KBapTUIIN
OrnucarenpHas CTaTUCTHKA!

8 pa3Max, HauOoJbIIee U bubnnorexa [JOK
HanMEHbIIIee 3HAUCHUS, https://m.edsoo.ru/ba63c623
KBapTHITN
OnucarenpHasi CTATUCTHKA:

9 pa3Max, HauOoJbIIee U bubanorexa [JOK
HaMEHbIIIEC 3HAYCHHUS, https://m.edsoo0.ru/5749cab3
KBapTHITN
OnucarenpHasi CTAaTUCTHKA:
CpeliHee TapMOHHUYECKOE, bubnnoreka [JOK

10
cpeaHee rapMOHUYECKOe https://m.edso0o.ru/366b6dc4
YHCIIOBBIX JJAHHBIX
OnucarenpHasi CTATUCTHKA:

1 CpeliHee rapMOHUYECKOE, bubnnoreka [JOK
CpellHeE TAPMOHHYECKOE https://m.edsoo.ru/dfd9c324
YHCIIOBBIX JTAHHBIX
[IpakTuueckas pabora Mo TeM

12 "(gﬂl/lcaT:J:LHaﬂpCS;TI/ICTI(/)IK;Z ) Bubmmorexa [IOK

https://m.eds00.ru/65352710

npakTuyeckas padora"

13 O0600611eHre, KOHTPOITh bubmmorexa TIOK

https://m.edsoo.ru/79af6439



https://m.edsoo.ru/9a0b642b
https://m.edsoo.ru/966e49b2
https://m.edsoo.ru/ba63c623
https://m.edsoo.ru/5749cab3
https://m.edsoo.ru/366b6dc4
https://m.edsoo.ru/dfd9c324
https://m.edsoo.ru/65352710
https://m.edsoo.ru/79af6439

14

15

16

17

18

[Ipumeps! cinydaiiHON
M3MEHYMBOCTH MPU U3MEPCHUSX,
B MacCOBOM ITPOM3BO/ICTBE.
TeHnaeHIu u ciaydaHbIe
KoJeOaHus

I'pynnupoBka JaHHBIX,
MPEICTaBICHUE CIyYaHOMN
M3MEHYUBOCTH C IIOMOUIbIO
auarpaMm. YacToThl 3HaYEHUH;
CTaTUCTUYECKAsl YCTOMYHUBOCTh

['pynnupoBka nJaHHBIX,
MPEACTABICHUE CIIy4aitHOU
H3MEHYMBOCTH C IIOMOIIBIO
nuarpaMm. YacToThl 3HaYCHUI;
CTaTUCTUYECKAsl YCTOWUYHUBOCTD

['pynnupoBka naHHBIX,
MPEJCTABIICHUE CIyYalHON
HW3MEHYUBOCTH C IOMOIIBIO
nuarpaMM. YacToTel 3HaYEHUM;
CTaTUCTUYECKAs] YCTOMUYNUBOCTh

[IpakTnyeckas pabota 1o Teme
"Ciy4aiiHasi UBMEHUYUBOCTD"

bubnunoreka LIOK
https://m.edsoo.ru/8dd42cc3

bubnunoreka LIOK
https://m.edsoo.ru/3c0bd4b0

bubnunoreka LIOK
https://m.edsoo.ru/ea2ce501

bubmmoteka IIOK
https://m.edsoo.ru/e29df281

bubmmoteka IIOK
https://m.edso00.ru/871e2062

19

I'pad, Bepmmna, pedbpo. CteneHn
BepiuHbL. Yucno pédep u
CyMMapHasi CTeNeHb BEPIIHH.
[TonsiTre o cBsA3HBIX Tpadax.
[Tytu B rpadax

but6mmoreka [IOK
https://m.edsoo.ru/0c7e8b7b



https://m.edsoo.ru/8dd42cc3
https://m.edsoo.ru/3c0bd4b0
https://m.edsoo.ru/ea2ce501
https://m.edsoo.ru/e29df281
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enu n muxel. O6xox rpada

bubnunoreka LIOK

20 i ! 0
(oitnepos nyr). lonsTie o https://m.edsoo.ru/2cObf93e
OpUEHTHUPOBAHHOM rpade

enu u nukiel. O6xoxa rpada
21 gfme OB ITyTh) HOH?ITI?G) oqé bubmorexa [IOK
POB TYTR). https://m.eds00.ru/4,0114E+24

OpPHEHTHUPOBAHHOM rpade

29 Pemenne 3aga4 ¢ moMoIIbI0 bubmuorexa [IOK
rpa¢oB https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepxkaeHus U
BbICKa3bIBaHUs. OTpuiiaHue

23 BEPIKJICHUS, YCIIOBHBIC bubmorexa [JOK
YTBepR 24 https://m.edsoo.ru/9dda4ad6
yTBEepKACHUS, OOpaTHbBIE U
PaBHOCHIILHBIC YTBEPKICHHS

24 Heo0OxonuMble U 1OCTATOYHBIE bubnunoreka LIOK
YCIIOBHs, CBOWCTBA U NIPU3HAKU https://m.edsoo.ru/a9b5e432
[IpoTrBOMNONOXKHBIE

25 BEPKIACHUS, JOKA3aTEIhCTBA bubmorexa HOK
YTBEP ’ https://m.eds00.ru/1239683
OT MIPOTUBHOTO

26 CryqaifHbIN SKCTIEPUMEHT bubnnoreka [JOK
(omBIT) U ciTydaifHOE COOBITHE https://m.edsoo.ru/07a776d2

97 BepositTHOCTB M yacToTa bubmmnoreka HOK
CIIy4aifHOro coObITHA https://m.edsoo.ru/6a92f7e2

08 BepositTHOCTB 1 yacToTa bubmuoreka [JOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/5fccf45¢
Ponp manoBeposTHBIX 1

29 MIPAKTUYECKH IOCTOBEPHBIX bubmuorexa [IOK

COOBITHI B IPUPOJIE U B
oOmiecTse

https://m.edsoo.ru/f5625aef



https://m.edsoo.ru/2c0bf93e
https://m.edsoo.ru/4,0114E+24
https://m.edsoo.ru/4c25bf5a
https://m.edsoo.ru/9dda4ad6
https://m.edsoo.ru/a9b5e432
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[IpakTruyeckas pabora o Teme

30 "BeposITHOCTh M 4acTOTa 1 buGnuorexa [IOK
P . " https://m.edso00.ru/c86ae145
CIIy9aiflHOTO COOBITHS
[ToBTOpenue u o0oOIIEHHE.
31 IIpencraBienue qaHHBIX 1 buGnuorexa [IOK
p ) https://m.edsoo.ru/fdd3ead4
OnucarenbHas CTaTUCTHKA
[ToBTOpEeHME M 00OOIICHNE.
32 IIpencraBienue TaHHBIX 1 Bubmiorexa OK
el A ’ https://m.edsoo.ru/c154a141
OmnucarenbHas CTaTUCTAKA
[ToBTOpEeHME M 00OOIICHNE.
33 BeposTHOCTE ClIy4aliHOTO 1 Bubmiorexa OK
P yi https://m.edsoo.ru/218b963d
CcOOBITHSA
[ToBTOpEeHME M 00OOIICHNE.
34 MHoXecTBa ¥ HOIMHOXKECTBA 1 buGnuorexa [IOK
o ) https://m.edsoo.ru/55ab089b
DneMeHTHl Teopun rpados
OBILIEE KOJIMYECTBO YACOB I10 34
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3yYCHUS
padoThbI padoThbI pecypchl
[ToBropenue/ [IpencraBnenue
1 JAHHBIX B BUJIC Ta0JIUI] 1 1 bubmuoreka [{OK
nuarpamm. OnucarenbHast https://m.edsoo.ru/6be7a7al
CTaTHCTUKA
IToBropenue/ Ciyuaitnas
5 M3MEHYNBOCTH. CiyualiHbie 1 bubnnoreka [JOK
coObITHs. BeposTHOCTH 1 https://m.edsoo.ru/b193ac7f
Y4acTOTHI.
[ToBTOpEHME. DIEMEHTHI TCOPHUH
3 MHOXECTB. DJIEMEHTHI TCOPUHU 1 bubmorexa HOK
’ p https://m.edso00.ru/7,379E+127
rpacdoB
MHOXECTBO U OJMHOKECTBO.
4 [Ipumepbl MHOKECTB B 1 bubmorexa LHOK
PHMEP https://m.edso0o.ru/168d6c5e
OKpY’KarollleM MHUpe
5 [lepeceuenue u oObeAMHEHNE 1 bubmmnoreka HOK
MHOKeCTB. J[narpaMmMsl Diepa https://m.edso00.ru/523d2727
HucnoBble MHOXKECTBA.
6 [Ipumepsr MHOKECTB 13 anreOpbl 1 bubmorexa HOK
puMep P https://m.edsoo.ru/553dab68
Y TEOMETPUHN
[lepeunciienrie 31€EMEHTOB
bubnunorexa LIOK
7 MHO’KECTB C TTOMOII[BIO 1

OpraHU30BaHHOrO Nepedopa u

https://m.edsoo.ru/0b43ff3b



https://m.edsoo.ru/6be7a7a1
https://m.edsoo.ru/b193ac7f
https://m.edsoo.ru/7,379E+127
https://m.edsoo.ru/168d6c5e
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npasuiia yMHOKeHus. Popmyna
BKJIFOYEHHUSA-UCKITIOUEHHSI

DneMeHTapHbIC COOBITHSI.
BepositHOCTH CitydaiiHBIX
coObITUN. OTBITHI €
PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITUSAMHU.
Cayyaiinslii BEIOOp

bubnunoreka LIOK
https://m.edsoo.ru/e84cbfee

DneMeHTapHbIe COOBITHUS.
BepositHOCTH City4aiiHBIX
coObITHiA. OTBITHI €
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU.
Cayyaiinblii BEIOOp

bubnunoreka LIOK
https://m.edsoo.ru/bbdd6ee3

10

11

DneMeHTapHbIe COOBITHUS.
BeposiTHOCTH CitydaiiHBIX
coObITHI. ONBITHI €
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU.
CrnyuaitHbiii BEIOOD
[IpakTnyeckas pabota 1o Teme
"BeposiTHOCTB CllydaliHOTO
coObITHS"

bubmmoreka IIOK
https://m.edsoo.ru/ch64d71d

bubmmoteka IIOK
https://m.edsoo.ru/e6d5ffdb

12

N3mepenne paccenBaHus
YHUCJIOBOrO MaccuBa. Jlucnepens
U CTaH/IapTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa

but6mmorexa [IOK
https://m.edsoo.ru/5fe83db9

13

N3mepenne paccenBaHus
YUCIIOBOI0 MaccuBa. Jlucnepcus

bubnunorexa LIOK
https://m.edsoo.ru/20bed210



https://m.edsoo.ru/e84cbfee
https://m.edsoo.ru/bbdd6ee3
https://m.edsoo.ru/cb64d71d
https://m.edsoo.ru/e6d5ffdb
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" CTaHAAPTHOC OTKIIOHCHUC
YHUCJIOBOI'O Ha6opa

CaolicTBa aucniepcuu u

bub6nmoreka [IOK

14 CTaHJIapTHOr'O0 OTKJIOHEHUS https://m.eds00.ru/6384947
JlmarpaMMbl pacCEMBaHUS JIBYX

15 HaOJII0JaCMbIX BEJIUYHH. bubmuorexa [JOK
JIuHeiiHas cBsI3b HA AUArpaMMe https://m.edsoo.ru/40a5b481
paccenuBaHUs

16 [IpakTuueckas pabota 1mo Teme bubmmoreka [JOK
"PaccenBanue naHHbIX" https://m.edsoo.ru/0ebc071c

17 KonTponbhas padota no teme
"OmnucarenbHas CTaTUCTHKA"
HepeBo. lepeBo ciaydailHOro
skcniepuMmenTa. CBoMCTBa

18 JIePEBbEB: CTMHCTBEHHOCTh bubnmorexa [JOK

https://m.edso0.ru/b7d69b57
MyTH, CBSI3b MEXK]IY YHCIIOM
BEPIIUH U YUCIIOM pEOEp
bu6nmorexa LIOK

19 Honsrie o miocknx rpagax https://m.edsoo.ru/b7a0a580

20 Pemenue 3a1a4 ¢ TOMOIIBIO bubnmorexa LIOK
JIEPEBHEB https://m.eds00.ru/6752ec45
Jlormueckue coro3wl «M» u

21 «MJIN». CBs3b MEXIY bubnmnorexa [JOK
JIOTUYECKUMHU COKO3aMU U https://m.edsoo.ru/b71ae5bb
oTepanusiMu HaJl MHOYKECTBAMHU

29 Hcnonb30BaHue JIOTUUECKUX but6mmorexa [IOK

COI030B B anredpe

https://m.edso0.ru/9745d244



https://m.edsoo.ru/6384947
https://m.edsoo.ru/40a5b481
https://m.edsoo.ru/0ebc071c
https://m.edsoo.ru/b7d69b57
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CrnyuaitHbie COOBITHS KaK

23 MHOKECTBA dJIEMEHTapPHBIX bubmorexa LIOK
! p https://m.eds00.ru/9628d964
COOBITHH
24 [TpOTHBOIOIOKHBIE COOBITHSL. bubnuoreka [JOK
Onepanuu Haa COOBITUIMU https://m.edsoo.ru/1c47ea52
o5 dopmyiia CIOKEHUS bubnmnoreka HOK
BEPOATHOCTEM https://m.edsoo.ru/3afbab17
[TpaBuIO yMHOKEHUS
BEpPOSITHOCTEH. Y CIIOBHAS
26 BepOsITHOCTE. IIpencraBnenne bubmorexa HOK
P . - pen https://m.edsoo.ru/e6e3e359
CIIy4aifHOTO 3KCIIEPUMEHTA B
BH/IC JIepeBa
[TpaBuIO yMHOKEHUS
BEpPOSITHOCTEH. Y CIIOBHAS
27 BeposTHOCTE. IIpencrapienue bubmorexa HOK
p . - ped https://m.edsoo.ru/cece2b98
CIIy4aifHOTO DKCTIIEpUMEHTA B
BUJIE IepeBa
[IpaBuiio yMHOXKEHUS
BEPOATHOCTEMN. Y CIIOBHAs
28 BeposTHOCTE. IIpencraienue bubmorexa HOK
p . - ped https://m.edsoo.ru/Obael7cf
CIIy4aifHOTO DKCTIIEpUMEHTA B
BHJIE JIepeBa
bubnunorexa LIOK
29 H
€3aBUCHMBIE COOBITHS https://m.edsoo.ru/bbe37a33
bubnunorexa LIOK
H
30 €3aBHCHMBIE COOBITHA https://m.edsoo.ru/ab0ff7a7
[ToBTOpenue u o6o0IIEHHE.
bubnunorexa LIOK
31 PaccenBanue qaHHBIX B

YHCJIOBBIX MacCuBax

https://m.edso0.ru/33e57¢97



https://m.edsoo.ru/9628d964
https://m.edsoo.ru/1c47ea52
https://m.edsoo.ru/3afbab17
https://m.edsoo.ru/e6e3e359
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[ToBTOpenue u o0oOIIEHHE.

39 Onepanuu HaJl MHOKECTBaMU U 1 bubnunoreka LIOK
coObITUsAIMHU. JIepeBhs U TUIOCKHE https://m.edsoo.ru/428ef3f7
rpadsl
[ToBTOpeHUE 1 0600IICHNE.

33 BeposiTHOCTB cityyaiiHOTO 1 Bu6muoteka [JOK
coObiTus. CroxkeHue u https://m.edso00.ru/f80b693b
YMHOXEHHE BEpOSITHOCTEN

34 [ToBTOpeHUE M 0600IICHNE. 1 bubnnorexa [JOK
JlepeBbs 1 Tu10CKHE Tpadbl https://m.edsoo.ru/2adbb13b

OBILIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
IToTOpenue. [IpeacraBnenue
1 aHHbIX. OnucarenbHas 1 bubmorexa HOK
A ] https://m.edso00.ru/198d5b21
CTaTHCTHKA
[ToBTOpenue. Onepanuu Ha
2 co6LITIIZ;1MI/I He3a§H§HMOCTII[> 1 bubmorexa LHOK
o https://m.edsoo.ru/d1523b76
COOBITUI
3 [ToBTrOpenue. /lepeBbs U IIIOCKHE 1 bubnnorexa [HOK
rpadbr https://m.eds00.ru/189a4871
4 KomM6unaTtopHoe npasuiio 1 bubnuoreka [IOK
YMHOKEHHUS https://m.eds00.ru/80e33f22
bu6mmoreka [JOK
5 IT 1
CPECTAHOBKH 1 paKTOpHAN https://m.eds00.ru/4803d073
5 Yucio coueTaHuil U TPEYroJIbHUK 1 bubnunorexa [JOK
ITackans https://m.edso00.ru/5362261e
7 CBolicTBa 4yKceN CoOueTaHUH 1 bubmorexa HOK
https://m.edso00.ru/b7229c61
bubmuorexa [JOK
8 b H 1
HHOM HproToHa https://m.eds00.ru/d6059ce3
9 Pemenue 3anau ¢ 1 bubmuorexa [JOK
UCIIOJIb30BaHUEM KOMOMHATOPHKHI https://m.eds00.ru/19ca3997
10 I'eomeTpuyeckas BEpOSTHOCTb. 1 bubnnorexa [JOK

Crny4aiinblii BEIOOp TOUKH U3

https://m.edsoo.ru/8f13dfbb



https://m.edsoo.ru/198d5b21
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(GuUrypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 JyI'¥ OKPYKHOCTU

I'eomerprueckast BEpOATHOCTb.
Crny4aiinelii BEIOOp TOUKH U3

bu6mmoreka [IOK

11
(GuUrypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/6e36b2d4
OTpE3Ka, U3 IYyT'H OKPYKHOCTH
['eomeTpuyeckas BEpOSATHOCTD.
12 Ciy4aifHbIl BBIOOp TOUKH U3 bubnnoreka [JOK
(GuUrypsI Ha MIIOCKOCTH, U3 https://m.eds00.ru/b16309e9
OTpE3Ka, U3 IYyT'H OKPYKHOCTH
HcnbiTanus. Yenex u Heyraya.
13 Cepus UCHBITaHUI OO IEPBOTO Bubmorexa ITOK
P a p https://m.edsoo.ru/cad0fb45
ycrexa
HcnbiTanus. Ycenex U Heyaayva.
14 Cepus UCILITaHUH 10 IIEPBOTO bubmmorera [TOK
P a p https://m.edsoo.ru/afe6e65b
ycrexa
Cepus ucnsiTanuiit bepuymm.
15 BepositHOCTH COOBITHH B cepun bubmmorexa [TOK
p . p https://m.edso0.ru/929a3d4f
ucnbeiTaHuil beprynnm
Cepus ucnsiTannii bepuymim.
16 BepostHOCTH COOBITHI B cEpUH bubmorexa [IOK
P N P https://m.edsoo.ru/b238795d
ucnbITaHui bepHymmn
Cepusa ucneliTanuii bepayiim.
17 BGPOSITHOCTI/I CO6I)ITI/III;I By cepun bubnnorexa [IOK
p 5 p https://m.edsoo.ru/1af59c86
ucnbITaHui bepHymmn
18 CrnyuaitHblii BEIOOpP U3 KOHEYHOTO bubnuotexa [JOK

MHOXXCCTBA

https://m.edsoo.ru/13f4ae51



https://m.edsoo.ru/6e36b2d4
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19

Crny4daifHast BeIM4MHA U
pacrnpeziesieHue BEpOSTHOCTEH.
[Ipumepsl cnydailHbIX BEITUYUH

bubmuoreka [JOK
https://m.edsoo.ru/bd8df544

20

21

22

23

Baxusie pacnipenenenus —
YHCIIO MOMBITOK B CEPUH
WCIIBITAHUH 710 MIEPBOTO yCcIexa u
YHCIIO YCIIEXOB B CEPUH
ucneiTanuil bepuymnnu
(reomeTpuuecKoe U
OMHOMHAIBHOE PacIpe/ICIICHUS )

Baxxnsle pacnpenenenus —
YHCJIO MOIIBITOK B CEPUH
UCIBITAaHUH J10 IEPBOTO yCIEXa U
YHCJIO YCIIEXOB B CEPUH
ucneITaHui bepnyinmn
(reomeTpuuecKoe U
OMHOMHUATIBHOE PACIIPEIECTICHUS)

Marematnueckoe 0KUIaHUE
CIIy4allHOH BEIMYHHBI.
Du3NYECKUN CMBICI
MaTE€MaTHYECKOrO OXKUIAHUS.
[Ipumeps! nCIIONB30BAHMS
MaTE€MaTHYECKOro OXKUIAHUS

Marematnueckoe 0KUIaHUE
CIIy4allHOM BEIMYHHBI.
PuU3NYECKU CMBICIT
MaTE€MaTHYECKOr0 OXKUIAHUS.
[Ipumeps! nCronb30BAHMS
MaTE€MaTUYECKOro OXKUIaAHUS

bubmuoreka [JOK
https://m.edsoo.ru/52e85953

bu6mmoreka [IOK
https://m.edsoo.ru/5ee632b1

bu6mmoreka [JOK
https://m.edsoo.ru/d7eb6fbe

bubmuorexa [JOK
https://m.edsoo.ru/c5da9b20



https://m.edsoo.ru/bd8df544
https://m.edsoo.ru/52e85953
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https://m.edsoo.ru/d7eb6fbe
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Jucnepcus u ctaHapTHOE

24 OTKJIOHCHHE CITy4aliHOU bubmorexa [IOK
i https://m.edsoo.ru/5b33bel12
BEJIMYHHBI

o5 CBoiicTBa MaTeMaTHYECKOTO bubmuorexa [JOK
0KUJAHUS U TUCIIEPCUHU https://m.edsoo.ru/e4d63928
MatemaThyecKkoe 0KHIaHue U

26 HCTIEPCHS N3yUEHHBIX bubmorexa LOK
a p yuq https://m.edsoo.ru/4bab33fe
pacnpeneseHui
MartemaTHuecKOoe OXKHUJIAHUE U

27 HCIIePCHUS N3yYEHHBIX bubmorexa HOK
a p yvq https://m.edsoo.ru/aa801a29
pacnpeseeHui

08 Hepasencto YebpImesa. 3akoH bubmmoreka [IOK
OOJIBIIINX YHCEIT https://m.edso00.ru/f100f810

29 MaremaTuuecKkrue OCHOBAHMS bubmuorexa [JOK
M3MEPEHUS BEPOSTHOCTEN https://m.edsoo.ru/fe9dafcl
Ponb u 3HaueHne 3aKkoHa
OOJBIIMX YKCEN B HAyKe, B

30 MIPUPO/Ie U OOIIECTBE, B TOM bubmorexa [JOK

PHpOA H ’ https://m.edso0.ru/2f06e790
YHCIIC B COMOJIOTHUECKUX
00cie0BaHUSAX U B U3MEPEHUSIX
[ToBTOpenue n o6oOIIEeHHE.

31 BepositTHOCTH CcityyaliHBIX bubnuorexa [IOK
COOBITHIA. DIIEMEHTHI https://m.edso0.ru/0f2eb508
KOMOMHATOPUKH

39 [ToBTOpenue u o6o0IIeHNE. 3aKOH bubmmoreka [IOK
OOBIINX YHCET https://m.edsoo.ru/fal33c37

b K

33 Hrorosast KoHTpoJIbHAS paboTa nommorexa O

https://m.edsoo.ru/fd783b62
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[ToBTOpenue u 06o0IIeHNE.
Cepus ucnbiTanuii bepuymm.
CiyyaliHble BEJIMYMHBI U

34 1
pacnpezenenus. Yucnoseie
XapaKTePUCTHKH CITydaiHbIX
BEJINYMH. 3aKOH OOJIBIINX YHUCE

OBLIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPoOBEPSIEMOro .
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
Yurtath MHPOpPMALIMIO, MPEACTABICHHYIO B TaOJHIaX, Ha AMarpamMmax,
5.1 IIPEJICTaBIIATh JAHHbBIE B BUJI€ Ta0JIMILI, CTPOUTD IUAarpaMMbl (CTOJIOMKOBBIE
(cronmbuaThie) U KPYTOBBIC) 110 MACCUBAM 3HAYCHHUN
59 OnuceiBaTh W HUHTEPHPETUPOBATH PpPEATbHBIE YHUCJIOBBIE JaHHBIC,
' MIpEACTaBICHHBIC B TAOIHUIIAX, HA TUarpaMmax, rpadukax
Hcnonb30Bath 1y1si ONKMCAHUS TAHHBIX CTAaTUCTUYECKHE XapPaKTEPUCTUKH:
5.3 cpenHee apudMeTHUYecKoe, MeauaHa, HauOOJIbIlIee W HaWMCEHbIIEE
3HA4YEHUs, pa3Max
HNMmeTrs npencraBieHue O Cilyd4aliHOM M3MEHYMBOCTH HA IpUMEpax IIEH,
5.4 (U3MYECKUX  BEIWYMH,  aAHTPOIOMETPUYECKUX  JAHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon N
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MPOBEPsAEMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekats u mpeoOpa3oBeIBaTh MHPOPMAIINIO, TIPECTABICHHYIO B BHJIE
51 Ta0nuI, auarpamm, rpaduKoB, MPEACTABISATH JaHHBIE B BUAEC TaOJHII,
auarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTeNe: CpeAHIX
5.2 3HaUeHUH W Mep pacceuBaHUs (pa3Max, TUCHEPCUs M CTaHAApTHOE
OTKJIOHEHHE)
5.3 HaxoauTh 9acTOTHI YMCIIOBBIX 3HAYCHUH W YaCTOTHI COOBITHIA, B TOM YHCIIS
' M0 pe3yNbTaTaM U3MEPEeHU U HaOIoIeHI I
Haxomuth BEpOSTHOCTH CIydalHBIX COOBITUH B  OMNbBITAX, 3Has
5.4 BEPOATHOCTH DJIEMEHTapHBIX COOBITUH, B TOM YMHCIE B OIbBITaX C
PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU
55 Hcnonbk3oBathk rpaduyecKue MOJENN: JEPEBO CIIYIaliHOTO KCIIEPUMEHTA,

JuarpamMmsl Diiiepa, yuciaoBasi npsMas




OHepI/IpOBaTB HOHATHUAMHAU:. MHOXCECTBO, IIOAMHOXKCCTBO, BbIIIOJIHATH

5.6 orepanuu HaJl MHOKeCTBaMU: 00beAMHEHUE, ITepeceueHue, JOMOIHEHUE;
MEPEUUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHATh CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduyueckoe MpeacTaBICHUE MHOXKECTB U CBSA3CH MEXIY
5.7 HUMHU JJI OIMCAHMSI NPOLIECCOB U SIBJICHUM, B TOM YMCJI€ IIPU pPELICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekath M TmpeoOpa3oBbIBaTh WH(GOPMAINIO, MPEICTABICHHYIO B
5.1 pPa3NIMYHBIX HWCTOYHMKAX B BHUAE TalbnMi, auarpamm, TpaduKoB,
NPEJCTaBIATh JaHHbBIE B BUZE TAOHII, AUarpamMm, rpadukoB
5.2 Pemarp 3amaun opraHu3oBaHHBIM MEepeOOPOM BapHAHTOB, a TaKXKe C
' MCII0JIb30BaHNEM KOMOMHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonb3oBaTh onucaTelbHbIE XapaKTEPUCTUKU UIsI MACCUBOB YHCIOBBIX
' JAaHHBIX, B TOM YHCJIE CPEHUE 3HAUEHUS U MEPBI PACCENBAHNUS
5.4 HaxoauTs 4acToThl 3HAUE€HUI U YaCTOTHI COOBITHUS, B TOM YHCJIIE MTOJIb3YSCh
' pe3ysbTaTaMi MPOBEAEHHBIX U3MEPEHUI U Ha0II0IeHN
HaxonuTh BEpOSTHOCTH CITy4aiHBIX COOBITUI B M3YYEHHBIX ONbBITAX, B TOM
5.5 YHUCIIe B OMNBITaX C PaBHOBO3MOXKHBIMM 3JI€MEHTAPHBIMU COOBITHSIMH, B
CepUAX UCIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyin
56 HMMmeTs npeacTaBI€HHE O CIIYy4allHOM BEIMYMHE M O paCHpelesICeHUN
' BEPOATHOCTEH
HmeTs mpencTaBieHHE O 3aKOHE OOJIBLIMX YHUCENl KaKk O MpPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIH 3aKOHA OOJIBIITNX

quceN B IPUPOJIE U 00IIeCTBe




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBieHre MaHHBIX B BHUJAE TAOJWIl, AUarpaMM, rpadukoB. 3armoTHEHHE
51 TaOJMI, YTCHWE W TOCTPOCHHE uarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
' KpyroBeix). UreHne rpad)ukoB pealibHbIX mpoiieccoB. M3Bieuenne nudopmammu
U3 IUarpamm M TabJidll, UCTIOIb30BaHUE U WHTEPIIPETALINS JaHHBIX
OnucarenpHasi CTAaTUCTUKA: CpeqHEe apuMETHYeCKoe, MeauaHa, pa3Max,
5.2 HauOOJbIICe U HAMMEHbINEE 3HAUYCHUS HAO0Opa YUCIIOBBIX JAaHHBIX. [IpuMepsl
CIIy4ailHOM M3MEHYUBOCTH
CnyyaitHplii SKCIIEpUMEHT (ONBIT) W Cily4aiiHoe coObiTHe. BeposTHOCTH u
5.3 yactoTa. Pollb MalloBEpOSATHBIX M MPAKTHYECKH JAOCTOBEPHBIX COOBITUH B
npupoie 1 B obmiecTBe. MoHeTa U UrpalibHast KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepumna, pedpo. Crenens BepiuHbl. Yncno pédep u cymmapHasi CTETIeHb
5.4 BepiuH. [Ipencrasnenue o cBsa3Hoctu rpada. Lenu u uukisl. [1ytu B rpadax.
' O6xox rpada (ditnepoB myTh). [IpencraBnenne o6 opueHTHpOBAaHHOM rpade.
Pemenue 3ana4 ¢ momoisio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TaOIUIl, AUarpaMM, TpaduKkoB
5.9 MHOXeCTBO, DJIEMEHT MHOXECTBa, TMOAMHOXecTBo. Omepanuu  Hax
MHOXECTBAMU: 00bEIMHEHHE, TIepeceUeHne, JOTMOTHECHUE
53 CpoiicTBa omepaiuii HaJ, MHOXXECTBAMHU: TEPEMECTUTEILHOE, COYETaTeIhbHOE,
' pacmpeenuTenbHOe, BKIIOYCHHS
5.4 Hcnons3zoBanne rpaduyueckoro MPEACTAaBICHUS MHOXXECTB JUIsl ONMUCAHUS
' peATbHBIX MTPOIIECCOB M SBJICHUH, PU PEIICHUH 3a]1a4.
55 N3mepenne paccenBaHusi JaHHBIX. Jlucmepcuwss ¥ CTaHAApTHOE OTKJIOHEHUE
' YUCJIOBBIX HAOOPOB. /lnarpamma paccenBaHus
DneMeHTapHble COOBITHS ~ Ciay4aiiHoro ombiTa. CryuyaiiHele  COOBITHSL.
5.6 BepositHocTit  coObITHiL. ONBITEI C PaBHOBO3MOXHBIMU  JIEMEHTAPHBIMH
' coObiTusiMu.  CryuaiiHeiii  BeIOOp. CBSI3b  MEXIYy MallOBEPOSTHBIMH U
MIPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMU B TIPHPO/JIC, OOIIECTBE U HAYKE




JlepeBo. CBoiiCTBa A€pEBbEB: €IMHCTBEHHOCTD IyTH, CYIIECTBOBAHUE BUCSYEH
5.7 BEPLIMHBI, CBS3b MEXKJY YUCIOM BepuMH M uucioMm péodep. IlpaBuio
yMHOXeHus. Penenue 3a1a4y ¢ noMoIisko rpagos
[IporuBononoxueie  coObiTust. Jmarpamma DJiinepa. OObeAMHEHUE W
5.8 nepecedueHue coObITHil. HecoBmecTHble coOOBITHS. DoOpMmyna CIOKECHHUS
BEPOATHOCTEMN
5.9 VYcnoBHas BeposTHOCTh. [IpaBuno ymHokeHus. HezaBucumblie coObITHs
IIpencraBieHue 3KCIIEpUMEHTa B BUJE JepeBa. Pernienne 3a1a4 Ha HaXOXKACHHUE
5.10 BEPOATHOCTEM C IOMOILBIO JEPEBa CIIy4alHOTO JKCIIEPUMEHTA, AUarpaMmm
Ditnepa
9 KJIACC
Kon IIpoBepsiemMblii 31eMeHT coep:KAHUA
5 BeposaTHOCTB U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUZIE TaOJUI], TUarpaMm, rpadukoB, WHTEPHPETALUS
5.1 NaHHbIX. YTeHue M NOCTpoeHue Tabnull, AUarpaMM, rpa@ukoB IO pealbHbIM
JTAaHHBIM
5.2 [TepecranoBku U hakTopHa
5.3 CoueraHus ¥ YNUCIO COYETAHUM
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCOIb30BaHUEM KOMOUHATOPUKHI
55 I'eomerpuueckast BeposATHOCTh. CirydaliHbIi BBIOOp TOYKM U3  (UTYypbIHA
' IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heynaya. Cepust HCIIBITAHUN J0 IEPBOTO ycrexa
57 Cepus wucnbiTanuii bepHyman. BeposTHocTH cOOBITMI B cepuM HUCHBITAHUIN
' Bepryu
5.8 CrnyyaitHas BeIMUMHA U paclpesiesieHue BeposiTHOCTEN
59 Matemaruueckoe oxuianue u gucnepcus. [lpumepsl MaTeMaTndeckoro 0XkHu1aHus
' KaK TEOPETUYECKOTO CPEHETr0 3HAUECHUS BETUYUHbI
5.10 MatemaTuueckoe 0XKMIaHuE U JUCTIEPCHUS CIIy4aliHOM BETUYUHBICIHUCIIO YCIIEXOB B
' cepuu UcnblTanuii beprysum»
511 [TonsiTre 0 3aKoHE OONBIINUX YKcen. Mi3MepeHne BEpOITHOCTEN C ITOMOIIBIO YacTOT.

Ponb u 3HaueHne 3aKkoHa OOJIBIIUX YHCEIT B PUPOJIC U 00IIIEeCTBE




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

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOKECTBAMH; yMEHHE ONEpPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSTh UX IIPU PELICHUH 33]]a4; yMEHUE
UCIONIb30BaTh rpaduuecKkoe MpeACTaBICHHE MHOXKECTB ISl OMHMCAHUS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEIMETOB

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

YMeHHEe OIepupoBaTh MOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOYJIb YHUCIa, OOBIKHOBEHHAs APO0b U JIeCATHUYHAs 1pO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apu@MeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHE BBINOJIHATH IEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NIPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€TIaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHu OoJIblIe
€MHUIIBI, YMEHHE BBITIOJNHATHh Pacu€Thl MO GopMyiam, Mpeodpa3oBaHUs
LEJBIX, TPOOHO-PAlMOHATBHBIX BBIPAXEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITHSIMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHO MTepeMEeHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApoOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBIE HEPaBEHCTBA U MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPH PELIEHUH 334 U3 IPYTUX NPEAMETOB U NMPAKTUIECKUX
3aJ1a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IUIOCKOCTD JUIsl U300pakeHUs peIlieHU ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue ornepupoBarh MOHATHAMM: (YHKIMA, Tpapuk (QyHKIUH, HYIH
(GyHKLINH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3PaCTaHMS,
yObIBaHUs, HauOoJblllee M HAUMEHbILEE 3HAYEHUS (QYHKLUUHU; yMEHHUE
ONEpUPOBATh MOHATUSAMM: MpsiMas MPONOPLUUOHAIBHOCTb, JIMHEHHAs
GbyHKkuus, KBagpaTtuyHas (yHKUUS, oOpaTHas MPONOPLUOHAIBHOCT,
napabosa, runepoosa; yMeHue CTpouTh rpaduKku QyHKIHA, HCIIOIB30BaTh
rpaduKu IS ONpEeNeeHUsT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, s
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ad, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

YMeHue peuarh 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y YaCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPCIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBath NOHATHAMH: (QUTYpa, TOUKA, OTPE30K, IpsMasi, Ty4,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUII ~ TPEYTrOJbHUKH, HPSIMOYTOJIbHBI  TPEYTOJIbHUK,
MearaHa, OHCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauenorpaMM,  poM0O,  NPSAMOYTOJbHHUK,  KBajpaT, Tpameuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TIOBCETHEBHOM KU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD NPSAMBIX, YTOJI
MEXIY NpSAMBIMH, NEPHEHIUKYISApP, HAKIOHHAsA, MPOEKIHs, Moaodue
¢uryp, 1momoOHbIE TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
NpsIMOM; yMEHHE pAaclo3HaBaTh DPABEHCTBO, CHUMMETPHIO M M0A00He
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSIMBIX B OKPY>KaIOIIEM
Mupe

YMeHue onepupoBarh MOHATUSMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCUHYC yIJla TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSTHh (POPMYJIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXKHOCTM W  IUIOUaAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTrOJIbHUKA, TEOPEMY




[Tucdaropa, TPUTOHOMETPUYIECKUE COOTHOIICHUS JISI BBIYUCIICHUS JUJIHH,
pacCTOAHUH, TJIOIIAACH
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YMmenune u300paxkaTb IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (QUTYpPbl OT pPYKH, C TIOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCAaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YHCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPECTABICHUS JaHHbBIX U PELICHU 3a1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue onepupoBaTh MOHIATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJblIee W
HaVMEHbIIIee 3HAUCHHs, pa3MaxX YMCIOBOTO HaOOpa; yMEHHE H3BIICKATH,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh IOHATUSMU: CIIyY4alHbI ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOT'O OTIBITA, CIYYallHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUThb  BEPOSTHOCTH  CIy4alHBIX COOBITUHL B  ONBITaXx C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE PelIaTh 3a1a4u
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ I/I3y‘IeHHBII71 MCTOJ MJIA pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
KM3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKHW B HCKYCCTBE,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IIPUBOJUTH ITPUMEPLI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BBIYUCICHUS

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

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

1.3 Panmonanesubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTeNbHBIE 4YHCTA. APUPMETHYECKHE ONCpaluud C JICHCTBUTEIbHBIMH
' YUCIaMH

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

2.1 BykBeHHbIe BbIpa)keHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )

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

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

55 ApudmeTnueckuii KOpeHb HaTypadbHOU cTerneHu. JlelcTBus ¢ apudMeTuuecKuMu
' KOPHSIMH HaTypalbHOU CTETICHH
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Lensie u ApoOHO-panMoHaNbHBIE ypaBHEHUS. CHUCTEMBI M COBOKYITHOCTHU
' ypaBHEHUI

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

3.3 Permrenne TeKCTOBBIX 3a1a4
4 UucnoBbie OCTIEI0BATEIHLHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyia CI0KHBIX TPOIICHTOB
5 OyHKIMH

Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyakun. O0nacTs onpeneneHus u

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

o [TpoMeXyTKM MOHOTOHHOCTH ()YHKITUH. MakCUMyMBl W MHHUMYMBI (DYHKIIHH.
HaubGonpiiee n HanMeHbIlIee 3HaUeHUE (PYHKITUN HA TIPOMEKYTKE

6 KoopauHaTsl Ha MPSMOW U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH
7 I'eomerpus




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




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






