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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTAaTUCTHKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHHUS MPAKTUYECKUX MPUIOKEHHUM, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaKIOMY 4esnoBeKy. Bo3pacraeT uucio
npogeccuil, pu OBJIAJAEHUHM KOTOPBIMH TpeOyeTCsl Xopolas 6a3oBasi OArOTOBKA
B 00JacTu BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA IS
IIPOJOJKEHUS 00pa30BaHUs U IJIs1 yCIEIHON NpOo(heCCHOHATBHON Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO MPUHUMAET PEILIEHUSI HA OCHOBE UMEIOIINUXCS Y
HEro JaHHBIX. A JIIs1 0OOCHOBAHHOI'O NMPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyuaromuxcst GQyHKIIMOHAJIbHYIO TPaMOTHOCTh, BKJIFOUAIOLIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE BOCIPUHUMAThb U KPUTUYECKU
aHAIIM3UPOBATh HHPOPMAITUIO, IPEICTABICHHYIO B PAa3UYHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOopa, aHaiu3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydarlmMxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKA OpraHU3alMMU Tnepedopa U mojacyéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
o0nacTu MHPOPMATUKHU U IUPPOBBIX TeXHOJNOTHH. [Ipyn M3yuyeHUH CTaTUCTUKU U
BEPOSITHOCTH 00OTaIllaloTCsl MPECTaBlIeHUs OOyYarouMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJaX €ro MccienoBaHusd, (GopMuUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBeTcTBUMU C JaHHBIMU IIENIIMH B CTPYKTypEe MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIIECICHbI
CIIEyIOIIne coaepKaTeabHo-MeTonudyeckue nuHuu: «llpencraBienne NaHHBIX U
onucaTeNbHass CTaTUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKIY,
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuHum «lIpencraBieHne NaHHBIX U ONUCATENbHAS CTATUCTUKA»
CIIy’)KUT OCHOBOH 11 ()OpPMUPOBAHMS HABBIKOB PA0OTHI C HMH(OpMaLMen: OT
YTeHUs] W MHTEpIpeTaudd HHPOpMAIUH, MpPeACTaBICHHOW B TaOJMIaxX, Ha
auarpamMmax u rpaukax, A0 cOopa, MpeACTaBiICHHs M aHalIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XApPAKTEPUCTUK CPEJHUX M PACCEUBAHUS.



PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3HI,
pPa3sMBITIUIATh HaJ (PaKTOpaMu, BHI3BIBAIOIIMMHA HW3MEHUYHMBOCTH, W OIICHHBATh HMX
BJIUSIHHE HA pPacCMaTpUBAEMbI€ BEJIMUYMHBI U MPOIIECCHI.

WHTYUTHUBHOE TPEACTaBICHUE O CIy4YallHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIUW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boisbllioe 3HAUYEHHE HMEIOT MPaKTUYECKUe
3aJlaHus, B YACTHOCTH OMBITHI C KJIIACCHYECKUMU BEPOSTHOCTHBIMU MOJCIISIMH.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOTo
coObiTus. [lpm wu3yueHuu yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJIAMU  BBIYUCIICHUSI  BEPOATHOCTEM B CIIyYalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHl IPUMEHEHUS U1l PEUICHUs 3aJlad, a TAKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaerca ydyeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxomsT pazgensl: «lIpencraBieHue JaHHBIX H ONKMcaTelbHas
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHTh KoMOWHaTOpukm», «BBenenue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BepositTHocTh U cTaTuctuka» orBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kiacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIee M HAWMEHBIIEE 3HAYCHWS HaOOpa YHCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MOoHETa M UTPAJIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemienue 3a1a4 ¢ momoiibio rpados.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XAPAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3ahad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKud Kak cdepbl ueroBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPblI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedJIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IUIaHUPOBAHMUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

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

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS HJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHs B (akTaxX, JaHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSAX,
npeyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIFHO HECIIOXKHBIC JI0KA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUS, BbIOMpaTh HauOoJiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATENILHO YCTAaHABIMBaTh MCKOMOE | JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMYy MpeACTaBICHUS HHPOPMALUU U HUIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

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

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHSA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYE€HHBIN pPe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIATh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IPH PEILICHUH 33]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTH)KEHHUS WM HEIOCTHKEHUS ILEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJMYYUT CIIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTABIATh JaHHBIE B BHJIE TaOJNMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

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

Hcnonp30BaTh 11 ONMCAHUSA JAHHBIX CTAaTUCTUYECKHWE XAPAKTEPUCTUKHU:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOoJblee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha MpUMEpax IIEH,
bu3MYecKuX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyueHuss B 8 kJiacce oOyYarolmMiicsi MOJIYYUT CIIEIYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpaduKoB.

OnuchiBaTh J@aHHBIE C TIOMOIIBI0 CTATUCTUUECKUX TOKa3aTeyel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTth BEpOATHOCTH CIydailHBIX COOBITMM B ONBITaX, 3Hask BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTUSMHU: MHOYKECTBO, IOJAMHOKECTBO,  BBINOJHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONKMCAHMS TIPOIIECCOB U SIBJICHUM, B TOM YHCIIC NPU PEIICHUM 3a7a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xonmy oOyuenus B 9 kjacce 0Oy4aromuics TMONYYUT CIICTYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, aUarpamm, rpa@ukoB, MPEICTaBIATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



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

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHHSI U MEPBI pACCEUBAHUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

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

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIUX YHCET B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bu6mmoreka [IOK
1 HpencapeHie AGHHELX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omucatenbiias CTaTHCTHi 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounuectBo yacos
JlaTa
Ne ni/m Tema ypoka KonTposabHbie IIpakTuyeckue
Bcero U3y4YeHHU S
padoThI padoThI
1 [IpencraBnenue qaHHBIX B TaOIMIIAX 1
5 [TpakTHyeckue BEIYUCICHUS MO TaOJIMYHBIM 1
JTAaHHBIM
3 W3Bneuenue u nHTeprpeTanus TaOIUIHBIX 1
TAHHBIX
4 [IpakTuyeckas padora "Tadmursr" 1 1
['padmyeckoe mpencTaBieHUe JaHHBIX B
5 BUJIE KPYTOBBIX, CTOJOMKOBBIX 1
(cTonbuaThIX) qUarpaMm
6 YreHne U NOCTPOCHHUE AUATPAMM. 1
[Tpumeps! nemorpaduueckux AuarpamMmm
7 [IpakTuueckas pabora "/Iuarpammsr” 1 1
3 Yucnossle Habopbl. CpenHee 1
apupmeTHyecKoe
9 Yucnossie HaOopwl. CpenHee 1
apudmeTnyeckoe
10 MenunaHna yrcioBoro Habopa. 1
VY cTONYMBOCTE MEHAHBI
1 MenunaHna yncioBoro Habopa. 1
Y cTOWUNBOCTh MEUAHBI
12 [TpakTnueckas pabota "Cpennue 1 1




3gayeHud"

Haubonrlliee 1 HauMeHbIIIee 3HAYEHUS

13 1
YHUCIIOBOr0 Habopa. Pazmax

14 Haubonbiiee u HaMeHblIee 3HAYCHUS 1
4yucioBOro Habopa. Pazmax

15 Haubosnbiee u HauMeHbIIee 3HAYCHHS 1
YHUCIIOBOro Habopa. Pazmax
KonTponbhas pabota nmo remam

16 "IIpencraBnenue ganHbix. OnucareabHas 1
craTuctuka"

17 CrnyuaiiHas '3MEHYHBOCTD (TIPUMEPHI) 1

18 YacroTa 3Ha4eHU B MACCHUBE JAaHHBIX 1

19 ['pynnupoBka 1

20 ['ucrorpammel 1

21 ['ucTorpammer 1

99 [IpakTuueckas pabora "Crnydaiinas 1
M3MEHYMBOCTD"

93 I'pad, Bepuiuna, pedpo. [Ipencrasnenue 1
3a/1a4u ¢ TOMOIIBIO Tpada
Crenenb (BaJIGHTHOCTb) BEpUIMHBI. Yncio

24 pEOep u cymMmMapHasi CTENIeHb BEPILIUH. 1
Lens 1 muKn

o5 ens u nuki. [Tyte B rpade. 1
[IpencraBnenue o cBA3HOCTH rpada

26 [IpencraBienne 00 OpUEHTUPOBAHHBIX 1
rpadax

27 Crny4aliHBIi OTIBIT U CITy4yaiiHOe cOOBITHE 1




BepositHOCTB M yacToTa coObITHS. Poiib
MaJIOBEPOATHBIX U IIPAKTHYECKU

28 . 1
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B
oOmecTBe

29 MoHerta u urpajipHasi KOCTb B TECOPHH 1
BEPOSITHOCTEH

30 [TpakTnueckas padota "Yacrora 1
BbITIaZICHUS opJa"
KonTponbhas pabota no remam

31 "CnyuyaiiHasi ”3MEHYHBOCTh. ['padsl. 1
BepositHOCTB cityuaitHOoro coonITus"

32 [ToBTropenue, o6obmenue. [Ipencrasnenue 1
TAHHBIX

33 [ToBTrOopenue, o6o0menne. OnucareabHas 1
CTaTUCTHKA

34 [ToBTOpenue, 06061eHNEe. BeposTHOCTH 1
CJIy4aitHOTO COOBITHS

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurate nHPOpPMAIIHIIO, TPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpammax,
5.1 NpENCTaBIATh JaHHblE B BUAE TaOJMI, CTPOUTH JAUArPAMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MAaCCHBAM 3HAUYEHUN
£ 5 OnuceiBaTh W UHTEPIPETUPOBATH peajbHbIE YHUCIOBBIE JaHHBIE,
' Mpe/ICTaBICHHBIC B TA0IUIAX, HA UarpaMMax, rpadukax
Hcnons3oBath TUTSt OTHUCaHus JTAHHBIX CTaTUCTHUYECKHUE
5.3 XapaKTepUCTHKU: cpeiHee apudmMeTrnyeckoe, Meinana, HaubobIIee U
HaUMEHbIIIEe 3HAYCHUS, pa3Max
Nwmets npencraBieHue o ciiy4yaliHON M3MEHUYUBOCTH Ha MPUMEpax IIEH,
5.4 (bU3UYECKUX  BEIUYHMH, AaHTPOMOMETPUYECKUX JIaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

5.1

IIpoBepsieMblii JJIEMEHT COePIKAHUS

BepoaTHoCTh U cTaTuCTHKA

[IpencraBieHue JaHHBIX B BUJE TaOIHI], AuarpamM, rpadukoB. 3aroJHEHHE
TaOJMUI, YTEHHE U TOCTPOCHHE AuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UYteHwe rpaduKOB peanbHBIX mpoueccoB. l3BnedeHue
uHPOpPMALIUK W3 JIUarpaMM M TaOJUI], HMCIIOJIb30BAaHHE M HHTEPIPETALUSI

IaHHBIX

5.2

OmnwucarenbHasi CTaTHCTUKA: cpenHee apudMeTHUecKoe, MeIHaHa, pa3Max,
HauOoJIbIlIee U HAaMMEHbIIee 3HAYeHUSI Habopa YUCIOBBIX JaHHBIX. [Ipumepsr

CIIy4ailHOM U3MEHYUBOCTH




5.3

CryqaifHbI SKCTIIEPUMEHT (OTBIT) M Ciy4aiiHoe coObiTHe. BeposTHOCTH M
qyacTora. Poib MajaoBEepOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B

npupoje u B odniectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH

5.4

I'pad, BepmmHa, pedpo. Crenenb BepmnHbl. Yuciao pédbep u cymmapHas
creneHs BepiuH. Ilpeacrasnenue o cBsznoctu rpada. Llenn u muxiel. [lytu
B rpadax. OO6xonm rpada (diepoB myTh). llpencraBienue 00

OpPHEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomomisto rpagos

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUSA K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETr0
oOpa3zoBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMM: MHOXKECTBO, IIOJMHOKECTBO, ONEPALNN
HaJ/l MHOXXECTBaMH; YMEHHUE ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh UX IPHU PELICHUM 33Jad; YMEHHE HCIOJIb30BaTh
rpajguueckoe TPEACTaBICHWE MHOXKECTB JUISI ONHCAaHUS pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUEeOHBIX MPEIMETOB

YMeHnue OIICpHUPOBATH MOHATUAMH: OIPCACICHUEC, daKCHUOMa, TCOpEMa,
JA0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb HNCTUHHBIC nu JIOKHBIC
BBICKA3bIBAHUA, MPUBOAUTE TPHUMEPbBI W  KOHTPHUPHUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBaHHUI

YMeHue OomnepupoBarh IMOHATHSAMHU: HATypalbHOE YMCIO, IIPOCTOE U
COCTaBHOE YHCJIO, IEIUMOCTb HATYPAJIBbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
EJIOE YMCII0, MOJYJb YHCIa, OOBIKHOBEHHAs! Opo0Ob M JecsiTHYHas JpoOb,
CTAaHJAPTHBIA BHJ 4YUCJA, PALIMOHAIBLHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHyecKui KBaJpaTHBIM KOPEHb; YMEHHE BBINOJHATH JIEHCTBUS C
YUCJIaMH, CPAaBHHMBAThb M YIOPSJIOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHON MPSAMOM, OKPYIVISATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJibTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSMH: CTENEHb C IENBIM I10Ka3aTeleM,
apudmeTnyecKuil KBaJIpaTHbI KOpPEHb, MHOTOUJIEH, alredpandeckas 1poosb,
TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTEmeHH OoJbIe
CIMHMIBI;, YMEHHE BBIMOIHATH PAacu€Tsl Mo (opMmyliaM, IpeoOpa3oBaHUS
EeTBIX, JAPOOHO-PAIMOHATIBHBIX BBIPAKEHUH W BBIPAKCHHH C KOPHSIMH,
pasyioKeHHEe MHOTOWIEHA Ha MHOKUTENM, B TOM YHUCJIE C UCIOJIb30BAaHUEM
(dbopMyI pa3HOCTH KBaJIpaTOB U KBagpaTa CyMMbI H Pa3HOCTH




YMeHHe ONepUpOBaTh IMOHATUAMU: UYHUCIOBOE DPABEHCTBO, YpaBHEHUE C
OJIHOM IIEPEMEHHOH, YHCI0BOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHUE pelaTh JIMHEHHbIE W  KBaJpaTHble YypaBHEHUs, JPOOHO-
paloHaIbHbIE YPABHEHUS C OJHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHM, TMHEHHbIC HEPABEHCTBA U UX CUCTEMbI, KBaJpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEelIeHUH 3aJa4y U3 JIPYrux IPEeIMETOB MU IPAKTHUYECKUX 3aJay; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYIO U KOOPAMHATHYIO IUIOCKOCTBH IS
M300paXEHUsI pelIeHUH ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMU: (YHKUUSA, Tpaduk QYHKIMH, HYIU
(YHKIIMM, NPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHMs,
yObIBaHMS, HauOoJibllleeé M HaWMEHbIee 3HA4YCHHS (YHKIUU; YMEHHUE
OIEpUpPOBaTh MOHATUAMU: IMpsiMasi MPONOPLHUOHATIBHOCTh, JIMHEHHAs
¢GyHKIMSA, KBagpathyHass (QYyHKOUS, oOpaTHas MPONOPLHUOHAIBHOCTD,
napabona, runepbosa; yMeHue CTpoUTh rpaduku GyHKIUN, UCHOIB30BaTh
rpaduku A7ig OmpenereHHs] CBOWCTB IMPOIECCOB W 3aBUCHUMOCTEH, s
pelieHuss 3aJad M3 APYruxX Yy4eOHBIX MPEIMETOB U PEallbHON KHU3HU;
YMEHHE BbIpaXKaTh GOpMyTaMu 3aBUCUMOCTH MEXIY BETMUYNHAMU

YMmenue OIICPHUPOBATH MOHATHUAMU: MMOCICAOBATCILHOCTD, aqu)MCTHHGCKaﬂ
H TCOMCTpHUUYCCKAA  IPOIrpeCCUH, YMCHHUE  UCIIOJIB30BATh CBOMCTBa
HOCHGHOB&TGHBHOCTeﬁ, (bOpMy.]'ILI CYMMBI U 06mer0 YICHA IIPU PCIICHHUU
3ala4, B TOM 4YHCJIC 3aJad HU3 JAPYIrux y‘IC6HBIX npeaMeToOB U peaHBHOﬁ
KHN3HHU

YMeHue pemiath 3a/1a4i pa3HbIX TUIOB (B TOM YMCJE HA IPOLEHTHI, JOJIU U
4acTH, JABWXKEHHE, paboTy, IIeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTH YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); YMEHHUE COCTaBIIATh BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJayd, HCCIEOBATH IIOJIyYEHHOE pEIICHUE |
OLICHUBATh MPaBAONOI00HOCTh MOJYYEHHBIX PE3YJIHTaTOB

YMeHue onepupoBaTh MOHATHSAMU: (QUTypa, TOUKA, OTPE30K, MpsAMasi, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYrOJIbHUK, pPaBHOOEAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSIMOYTOJIBbHBIM TPEYroNbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEyroJIbHUKA, YeThIPEXYTOIbHHUK,
napajieiorpaMM, poMO, IPSIMOYTOITBHUK, KBA/IPAT, TPATICIHS; OKPY>KHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH; yMEHHE
pemiath 3a1a4d, B TOM YHUCIIE W3 MOBCEIHEBHOH >KM3HM, Ha HAXOXJICHUE
TE€OMETPUYECKUX BEIMYWH C NMPUMEHEHHEM H3YYeHHBIX CBOWCTB (QuUTYyp M
¢axToB

10

VYMeHue omnepupoBaTh IMOHATHSIMH: PAaBEHCTBO (UTYyp, paBEHCTBO
TPEYTOJIbHUKOB; MapajUICIbHOCTh W TEPIEHIUKYISIPHOCTh MPSMBIX, Yroj
ME1y MPSIMBIMH, TIEPIICHANKYIISP, HAKIIOHHAS, POeKIus, moxodue duryp,
NOAO0OHBIE TPEYrOJNbHUKH, CHMMETPHS OTHOCHTEIBHO TOYKH M HPSMOM;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO M momgodue ¢uryp,




[apaJUIEIIbHOCTD U MEPIICHIUKYIIIPHOCTD NPSAMBIX B OKPYKAOILEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, yroiyl (BeJIMYMHA
yrila, CHHYC U KOCUHYC yTila TPEYroJbHUKA), IJIOIA/b; YMEHUE OLEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyITBI IEPUMETPA U TUIOIIAIA MHOTOYTOJTBHUKOB, THHBI OKPY>KHOCTH H
IUIOIAAM Kpyra, oObeMa MPsSMOYroJbHOTO Mapajuielienunena; yMeHHe
IIPUMEHSATH NPU3HAKNA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuKka, teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOIICHUS
JUISl BBIYUCIIEHUS JUIMH, PaCCTOSTHUM, TIOIIAAEeH

12

Ymenne  u3zo0paxkaTb  IJIOCKME  GUIypl W HX  KOMOMHANuW,
IIPOCTPAHCTBEHHbIE ~(QUIYpbl OT PYKH, C IIOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHCaHMIO

13

YMmenue OIICPHUPOBATL IOHATUAMMU: IMPAMOYIOJIbHAA CUCTEMA KOOPAMWHAT,
KOOpAWHAThl TOYKH, BCKTOpP, CyMMa BCKTOPOB, NPOU3BCACHHUEC BCKTOPA Ha
YUCI0, CKAJKIPHOC IPOM3BCACHUC BCKTOPOB;, YMCHHC HUCIIOJbB30BATH
BCKTOPBI U KOOPAWHATBI IJIA MPCACTABJICHHA NAHHBIX WM PCHICHHA 3a/iad, B
TOM YHUCJIC U3 APYTUX y‘Ie6HBIX npeaMETOB U peanLHoﬁ JKHN3HHU
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15

YMeHue onepupoBaTh NOHATUSMU: CTOJOMKOBBIE U KPYrOBbIE AMATrPAMMBI,
TabJIMLIbI, cpeiHee apuPMeTHUIeCKoe, MeaHa, HauboJIbIlIee 1 HauMEHbIlIee
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHUE  HU3BJIEKATh,
UHTEPIPETHUPOBATh U MPeoOPa30BbIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TabJIMIaX M Ha JMarpaMmax, OTPaXKarolllyl0 CBOWCTBA M XapaKTEPUCTHKHU
pEAIbHBIX IPOLECCOB W SIBICHHUH; yYMEHHE pACIIO3HABAaTh HM3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOIEM MHUPE

YMeHue omnepupoBaTh TMOHATUAMHU: CIAy4alHBIA ONBIT  (CIay4ailHBIN
HKCIEPUMEHT),  JJIEMEHTapHOe  COObITHE  (3JIEMEHTapHbIM  UCXON)
CJIy4yalfHOTO OTIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUThb  BEPOSATHOCTH  CIy4alHBIX  COOBITHM B ONBITAX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU; YMEHHE peliaTh 3ajauu
METOZIOM OpPIraHM30BAaHHOIO Iiepedopa U C HCHOJIb30BAHHUEM IIpaBUIIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUM, ITOHUMATh POJIb NPAKTHYECKH JOCTOBEPHBIX M MAIOBEPOSTHBIX
COOBITHI B OKpYXKAlOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCENI U €ro
POJIBIO B MacCCOBBIX SIBJICHUSX
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YMeHne BbIOMpaTh MOIXOIANINNA U3yUYeHHBIH METO JJIS PEIICHUs 3aJauH,
MPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M
KU3HHU, PACIO3HABATh MPOSIBJICHHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE,
ONMCHIBATh OTJAEJIBHBIE BBIJAIOLIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pPa3BUTHS MAaTEMATHUKH KaK HAyKW, IPUBOJIUTH MPUMEPHI MATEMATHUUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nesnsie uncina. [Ipu3Haku eTuMoCcTH LeNbIX Yucelt
12 OOBIKHOBEHHBIE M JIECSTUYHBIE JPOOH, MPOLEHTH, OCCKOHEUHbIC MEPUOIUYECCKHE
npodu
13 PanmonanbHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YHCIIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUSI, TTPABUJIa OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJibTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
25 ApudmeTrueckuii KOpeHb HaTypaJbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llensie w npoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENEHOCTEH
4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyiia CIIOKHBIX MPOIIEHTOB
5 OyHKIMH
@ynkius, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O61acTh onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QyHkuuu. Hymu ¢ynkuuu. IIpomMexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
Haubonpiiee n HauMeHbllee 3HaYeHUE (PYHKIIUU HAa TPOMEXYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOIMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenue reoMeTpu4ecKuX BEITUYHH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* MaTematuka. BeposaTHOCTh 1 cTaTUCTHKA: 7 - 9-¢ Kilacchl: 0a30BBIM YPOBEHbD:
y4eOHMK: B 2 yacTsx; 1-oe uznanue Boicorkuit W.P., Smenko 1.B.; mox
penakmueit SAmenko M.B. AkunonepHoe o6imecTBo «3narenbeTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



