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HOACHUTEJIBHAS 3AIINCKA

B coBpemenHOM 11(ppoBOM MUPE BEPOIATHOCTh U CTATUCTUKA TPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTh, KaK C TOUKH 3pEHUS MPAKTUYECKUX MPUIIOKEHUM, TaK
Y UX POJIK B 00pa30BaHUH, HEOOXOIMMOM KaXKI0MY 4elIoBeKy. Bo3pacTaeT uucio
npodeccuif, TpPU OBJAJCHUH KOTOpPhIMU TpeOyeTcs xoporras 0Oa3oBas
MOATOTOBKA B 00JIACTH BEPOSATHOCTH U CTATUCTUKU, TaKasi TOATOTOBKA BasKHA JJISI
MPOIOKEHUST 00pa30BaHUsI U JJIsI YCIICIIHOW MPOo(deCCUOHAIBHOM Kapbephl.

Kaxxipl1ii 4e1oBeK MOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIITUXCS
y HEro JaHHbIX. A 111 OOOCHOBAHHOT'O TMPHUHSATHS PEUICHUS B YCIOBUAX
HEJI0OCTaTKa WM M30BITKa MH(POPMAIMU HEOOXOJUMO B TOM YHCJIE XOPOIIO
chopMUpPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MBIILICHHE.

NMenHo modTOMY OCTpPO BCTalla HEOOXOIUMOCTH C(OpMUpPOBATH ¥y
oOydJaromuxcs (PyHKIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B ceOs B
KaueCTBE HEOTHEMJIEMON COCTABJISIIONICH YMEHNE BOCIPUHUMATD M KPUTHYECKU
aHAJTM3UPOBaTh UHGPOPMAIMIO, TIPEJACTABICHHYI0 B pa3JIMUHBIX (Qopmax,
NOHMMATh BEPOSATHOCTHBIM XapaKTep MHOTHX pealbHBIX IIPOIIECCOB H
3aBUCUMOCTEM, MPOU3BOAUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU MPUHIIMIIAMHU cOOpa, aHAIHN3a
U TIPE/ICTaBIICHUS TAHHBIX U3 PAa3IMYHBIX cpep KU3HHU OOIIeCTBa U TOCy1apCcTBa
npuoOIIaeT o0yyaromuxcsi K OOIIECTBEHHbIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3AIMK repedopa U MojcyéTa yucia
BApUAHTOB, B TOM YHCIIE B NPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMU
Teopur TpadoB co3MaéT MareMaTH4yecKuil (yHIaMEHT is (OPMHUPOBAHUS
KOMITETeHIIU B obnactu wuHoOpMaTuku W HUGPOBBIX TexHOJorwmil. [lpum
U3YYCHUH CTAaTUCTHUKA U  BEPOSTHOCTH OOOramarTcs MpeIcTaBlIeHUs
oOy4Jaromuxcs O COBPEMEHHON KapTHHE MHUpPAa W METOJAaX €ro MCCIEIOBaHUs,
dbopMupyeTrcsi TOHHMMAaHUE POJIM CTATUCTUKH KaK WMCTOYHHKA COIMAIBHO
3HAYMMOM UH(OPMAITUH U 3aKIIAIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIITUICHHSI.

B cooTBeTcTBUU C TaHHBIMU MENSIMH B CTPYKTYpe MPOTpaMMbl y4eOHOTO
Kypca «BepoSTHOCTP ¥ CTaTUCTHKa» OCHOBHOTO 001mero o0pa3oBaHUS
BBIJICJICHBI CeAYIOIINe COJIepKATEIbHO-METOAUYECKHE JTVHWH:
«IIpencraBieHne MaHHBIX W OMHCATENbHAS CTATUCTUKA», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKNY, «BBeIeHnE B TEOpHIO TpadhoBy.

Conepxxanne nuuuu «[IpencraBmeHne MaHHBIX ©  OMHCATEIbHAsS
CTAaTHCTHKA» CIYXXUT OCHOBOW JJisi (OPMHUPOBAHHS HABBIKOB pPalOTHl ¢
uH(pOpMaIMeil: OT YTCHUS ¥ MHTEPIpPETAIIuy WH(OpPMAIUH, TPEICTAaBICHHON B
Tabauuax, Ha JuarpamMmax U rpadukax, 10 cOopa, MpeACTaBICHUS U aHAIU3a



JaHHBIX C HCIOJb30BAHUEM CTATHUCTUYECKUX XapaKTEPUCTHK CpPEJHUX M
pacceuBaHusa. Paborasg ¢ [aHHBIMH, OOydYarolmIMecs y4yaTcsi CUUTHIBATh M
WHTEPIPETUPOBATh JaHHbBIC, BBIABUTATh, APTyMEHTUPOBATh U KPUTHKOBATH
MpOCTEHIINE THUMNOTE3bl, pa3MbILUITh HaJ (aKTOpaMu, BbI3BIBAIOIIUMU
M3MEHYMBOCTh, U OIICHMBATh MX BIMSHUE HAa PACCMATPUBAEMBbIC BEJIMYUHBI U
MPOLIECCHI.

NHTYynTHBHOE NPEACTABICHUE O CIIyYaliHOM U3MEHUYUBOCTHU, UCCIIETOBAHUE
3aKOHOMEPHOCTEN M TEHIEHUUU CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOW IS
U3Y4YEeHHs] TEOPUU BEPOSITHOCTEH. boibllioe 3HauYeHHE HMMEIOT MPAKTUYECKUe
3aJlaHUsl, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOATHOCTHM BBOJUTCS KaK Mepa MPaBAONOJ00Ms CIy4ailHOTO
coObrtusi. Ilpm wu3ydeHun ydeOHOTro Kypca oOydarouiuecsi 3HaKOMSTCS C
OPOCTEHIIMMU  METOJAMH  BBIYHMCICHUS  BEPOATHOCTEH B  CIIy4aillHBIX
HKCIIEPUMEHTAaX C  PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMH  HMCXOJaMH,
BEPOSATHOCTHBIMH 3aKOHAMMU, TO3BOJISIIOIIIMMU CTaBUTh U PEIIATH O0JIee CI0KHBIE
3amaun. B y4yeOHBIH Kypc BXOISAT HayallbHbIE MPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYyIIECTBISI€TCS 3HAKOMCTBO OOYYarOUIUXCs C
MHOXECTBAMM M OCHOBHBIMH  OINEpAMsIMH  HAJ  MHOXECTBaMHU,
paccMaTpUBarOTCs TMPUMEPHl TNPUMEHEHUs [JI1 PEHIeHUs 3ajad, a TaKkxKe
UCIIOJIb30BAaHMS B APYTHX MAaTEMATUUYECKUX KypcaxX U y4eOHBIX IIpeIMeTax.

B 7-9 xnaccax uzydaetcst yueOHbIN Kypc «BeposTHOCTb M CTaTUCTHKA», B
KOTOpbIA BXOAAT pa3nensl: «lIpeacraBieHne MaHHBIX MW ONMcaTeNIbHas
CTaTHCTHKa», «BepostHOCTEY, «DneMeHThl KOMOWHATOpUKHN», «BBemeHue B
TEOpHIO TpadoBy.

Ha u3ydenne ydyeOHOro kypca «BeposiTHOCTh M CTaTUCTHKA» OTBOJIUTCS
102 yaca: B 7 knacce — 34 yaca (1 gac B Heneno), B 8 knacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 vaca (1 yac B Henento).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BHAE TaOMWI, JuarpamMm, TpaduKos.
3anosHeHWe TaOJMI, YTEHHE M TIOCTPOCHHE AuarpamMm (CTOJIOMKOBBIX
(cronbuaTeix) W KpyroBeix). UYUrteHue TpaduUKOB peaJbHBIX MPOIIECCOB.
N3Bneyenne wuHpoOpManuuM W3 JuUarpaMM UM TaOJMIL, HWCHOJIb30BaHUE U
UHTEpIpeTals TaHHbIX.



OnucaTtenbHas CTaTUCTHKA: CpeiHEe apu(MeTHUecKoe, MeuaHa, pa3max,
HanOoJblIee M HAMMEHbIlIEEe 3HAUY€HHUs HaOopa 4YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) U ciiyyaiiHoe coObiTHe. BeposiTHOCTE 1
yactota. Ponb ManoBepOSTHBIX M MNPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoze u B oduiecTBe. MoHeTa 1 urpaigbHas KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmnHbl. Yucno pédep u cymMmMmapHas
crenieHb BepiuH. [IpencraBnenue o caznoctu rpada. Lenu u nuknst. [yt B
rpadax. O6xox rpada (disiepoB nyth). [IpeacraBnenne o6 OpUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ nomMouiso rpados.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NPOrpaMMbl Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IOPOSIBIEHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOM
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUAM POCCHMCKHX
MAaTE€MATHKOB U POCCUICKON MaTEMAaTUYECKOM MIKOJbI, K UCIOJBb30BAHUIO THX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3TUYHBIX CTPYKTYP, ABJICHU, TPOLEAYP IPakIaHCKOro 001ecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKIEHHIO JTHUYECKUX MpoOIieM,
CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM IOCTUKEHHM HAyKH, OCO3ZHAHUEM
BaKHOCTU MOPaJIbHO-3TUYECKUX MPUHLHUIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW HAa AaKTUBHOE Y4YacCTUE B PEIIEHUU MPAKTUYECKUX 3a]a4
MaTE€MAaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTM MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKCHUH BCEH YKU3HM JUIS YCIICIIHON MPOdheCCHOHATBHON
JESTEIBbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U
OCTPOCHHEM WHIUBUYaIbHON TpaeKTOpUH 00pa30BaHUS U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a]ad, PEIICHUMN, pacCyX JACHUH, YMEHUIO BHUJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEIIOBEKA, TPUPOIbI
U 00IIecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(hepbl 4eI0BEYECKOM
NEATEeNIbHOCTH, ITANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl pa3BUTHS LIUBUIN3ALINH,
OBJIaJICHUEM SI3bIKOM MATEMATHKHU U MAaTEMaTHYECKOU KyJIbTYPO KaK CPeICTBOM



MO3HAHUS MHpA, OBIAJACHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NesATENbHOCTH;

6) pusnuyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKUE 3HAHHUS B MHTEPECaX CBOETO
3I0pOBbs, BEIEHUs 3J0pOBOTO o00pa3a >KU3HU (310pOBOE MHUTaHHE,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH M OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM ISl perieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpe/ibl, 0COZHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHAINIUMCS YCJIOBHIM CONMATBHOM M MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, OBBIIICHUIO
YPOBHsSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IESITeNbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIOAeH, npuodperaTtb B COBMECTHOM
JesITEeIbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YlCcie PAaHEe HEU3BECTHBIX, OCO3HABATh JAe(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMIA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHUPOBATh U OLICHUBATH PUCKU U
NOCHEeACTBUA, (HOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YYeOHbIe AeiCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN MATEMATUYECKUX
O00BEKTOB, TIOHATHI, OTHONICHUH MEXIy MOHATHUAMH, (HOPMYIUPOBATH
ONpeNeNieHUs] TMOHSTUM, YCTaHABIMBATH CYIIECTBEHHBIM MpPH3HAK
KJlaccuuKauu, OCHOBaHUA sl 00OOIEHUS W CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIUPOBATh M MIPeoOpa3oBbIBaTh CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPULIATEIbHbIE, €AUHUYHBIE, YaCTHbIE M 0OOIIueE,
YCIIOBHBIE;

BBIABIIITH ~ MAaTEMaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
OpoTUBOpeunsi B (akTax, AaHHBIX, HAOMIOACHUSX U YTBEPKICHUSAX,
npeaaraTb  KpUTEpUM  JUISL  BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUYHNIL;

JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NECAYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOUYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUMN (MIPSMBbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOATEIBHO HECIIOXKHbBIE JI0Ka3aTelIbCTBa
MaTEeMaTUYEeCKUX (PAKTOB, BBICTpAUBATH APryMEHTAIlUIO, TPUBOAMTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh croco0 pelieHus yuyeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB peIlIeHUs, BBIOMpATh HauOoyiee MNOAXOIAIIUMNA C Y4ETOM
CaMOCTOSITEJIbHO BBIAEICHHBIX KDUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKIE AeMCTBUS.

UCTIOJIh30BaTh BOMPOCH! KaK MCCIIEIOBATEILCKAN HHCTPYMEHT TIO3HAHMS,
GopMyTUpOBaTH BOIMPOCH], (UKCHUPYIOIIUE MPOTUBOPEUHE, MPOOIIEMY,
CaMOCTOSITETTFHO YCTaHABJIMBATh HMCKOMOE W JaHHOe, (opMHpoBaTh
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTABIICHHOMY IUTaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  WCCISAOBAaHHE [0  YCTAaHOBJICHHIO
0COOEHHOCTEHl MaTeMaTUYECKOro OOBEKTa, 3aBUCHMOCTEHl OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIICHUS M BBIBOJIBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOJCHUS, UCCIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE TPOIECCA, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH HH(POPMAIHMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3MPOBATH W WHTEPIPETUPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GOpMy TpencTaBlieHus WH(OpMAIMM W WILIIOCTPUPOBATH
perraemMbie 3aaddl CXeMaMH, IuarpaMMamMi, WHOW TpaduKod W UuX
KOMOWHAIIMSIMU,



OLICHMBAaTh HAJEXKHOCTh MH(POPMALMHU O KPUTEPUSM, MPEII0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC JeiiCTBUSA:

BOCIIpUHMMATh W (OPMYIHPOBATH CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMH | LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MMUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS II0
X0y pEeIICHUS 3a]1a4l, KOMMEHTHUPOBATh IMOTYYCHHBIA PE3YIbTaT;

B X0Ji¢ OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIacMOM
TEMBI, IPOOJIEMBI, pEIIacMOM 3a]1a4H, BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha
MIOWCK PEIICHHMSI, COTIOCTABISATh CBOM CYXKIEHUS C CYXIACHUSAMHU JIPYTHUX
YYaCTHUKOB JIMAJIOTa, OOHApY)KMUBATh Pa3jiudre M CXOACTBO MO3HIIUH, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yidbTaThl  PEIICHUS  3aJa4yd,  JKCIICPUMCHTA,
UCCIICIOBAHUs,  TPOEKTa, CaMOCTOATEIbLHO  BBHIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3a/1a4 IPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH;
NOHMMaTh W  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJHOW |
WHAVUBUAYATLHONH pabOThl TpPHU PEIICHHH YYEeOHBIX MaTEMaTHYCCKUX
3ajay;

NPUHUMATH LI€TTh COBMECTHOM JI€SITEIbHOCTH, IJIAHUPOBATH OPraHU3AIIHIO
COBMECTHOM paboThl, pacmpenensiTb BHUIBI paboT, JOroBapHBAThCS,
00CyX1aTh MPOIIECC U pPe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPyNIoBbIX (opmax padboTel (0OCyXaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYpMbl U JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHMPOBATH CBOM JCUCTBUS C JPYTUMH UJI€HAMU
KOMaH/Ibl, OIICHHBATh KA4e€CTBO CBOETO BKJaJa B OOIMIMUNA MPOAYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUSI.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIISATH IUIAH, AITOPUTM PELICHUS 3a7a4u (WU €ro
4acTh), BHIOUPATH CIOCOO PEHICHUS] C YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh W KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIaACTb crmocodoaMu CaMOIIPpOBEPKH, CAMOKOHTPOJIA IIpoHecca H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIpU PEIICHHUH
3a1a4d, BHOCHUTh KOPPEKTHUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YyJIbTATA ACATEIBHOCTU ITIOCTABICHHON LETU
U YCIIOBUSIM, OOBSICHATH IPUYHMHBI TOCTHHKEHUS WJIM HETOCTUKEHUS LIETH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 7 kjacce oOydaromMiics MOJYYHUT CIEAYIONINE
PEAMETHBIE PE3YIbTATHI:

Uurate uHbOpMaIMIO, TPEJACTABICHHYIO B TaOaMIaX, Ha JuarpaMmmax,
NpEACTaBIATh JaHHBIE B BUJIC TAOJMI], CTPOUTH JaUarpaMMbl (CTOJIOHKOBBHIE
(cTonmbyaThie) U KPYTroBbIE) MO MaCCUBaM 3HAYEHUH.

OnuceiBaTh W  MHTEPIPETUPOBATH peajbHbIE YHUCIOBBIE JaHHBIC,
peCTaBICHHBIC B TAOIMIAX, HA JUarpaMmax, rpadukax.

Hcnonb3oBaTh 111 ONMMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudmeTnueckoe, MeauaHa, HauOOJbIIee W HAUMEHbIEEe 3HAYCHUS,
pa3max.

NMets mpencraBiieHHE O CIIy4yalHOM M3MEHYMBOCTU Ha MPUMEPAX IIEH,
(bu3MUeCKUX BEJIMYMH, aHTPOIOMETPUUECKUX JTaHHBIX, UMETh MPECTABIECHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
n (uudpossbie)
pa3ejioB U TeEM Konrpoasnsl | IIpakTnyeckn
/ Bcero o0pa3oBaTejibHbIE
NporpamMmabl e paboThI e paboThI
n pecypchl
[IpencraBnenue https://m.eds00.ru/89N37X
1 7 2
JaHHBIX 690
OnncarenpHas https://m.edsoo0.ru/1LSV4
2 8 1
CTAaTUCTHUKA LDNF
3 Cnyuaiinas 5 1 https://m.edsoo0.ru/GWRM
N3MEHYNBOCTH Y0320
BBenenue B Teoputo https://m.edso0.ru/ZC1IM
4 4
rpagos 6K65
BepositHocTh 1
5 HACTOTA CIVAA 4 1 https://m.edsoo.ru/H3K1S
Y4alHOTO SMAW
COOBITHSA
O06o01menue,
5 N — 5 9 https://m.edsoo.ru/LFUSE
e KRSF
3HaHUHI
OBUIEE KOJIMYECTBO
YACOB I10 34 2 5

I[TPOTPAMME



https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/LFUSEKR5F
https://m.edsoo.ru/LFUSEKR5F




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Jara P
nugposbie
n/ | Tema ypoka Koutpoubn | IIpakTHueck | H3Y4YeH
Bcero o0pa3zoBaTejibH
n ble padoThI ue padoThl ust
ble pecypchl
1 [IpencraBnenue qaHHBIX B 1 https://m.edsoo.ru/
TabnuIax TD2HPTMG9
[IpakTrueckue
2 O ——— 1 https://m.edsoo.ru/
X2RGHQ1BB
TaOJMYHBIM JTAHHBIM
N3Bneuenne n
3 T — 1 https://m.edsoo.ru/
priperant OTL1QCHHNA
TaOJIMYHBIX TAHHBIX
4 [IpakTuueckas padota 1 1 https://m.edsoo.ru/
"Ta0mumer" S3N8OV8XD
I'paduaeckoe
MPEACTABJICHUE TAHHBIX B
5 — 1 https://m.edsoo.ru/
AC KPYTOBBIX, MLLFFOZM1
CTOJIOMKOBBIX
(cTonbuaThIX) qUarpamMm



https://m.edsoo.ru/TD2HPTMG9
https://m.edsoo.ru/TD2HPTMG9
https://m.edsoo.ru/X2RGHQ1BB
https://m.edsoo.ru/X2RGHQ1BB
https://m.edsoo.ru/OT1QCHHNA
https://m.edsoo.ru/OT1QCHHNA
https://m.edsoo.ru/S3N8OV8XD
https://m.edsoo.ru/S3N8OV8XD
https://m.edsoo.ru/MLLFF0ZM1
https://m.edsoo.ru/MLLFF0ZM1

UreHne 1 NOCTPOCHHUE
nuarpaMmm. [Ipumepsl

https://m.edsoo.ru/

6
neMorpaguIecKux C6RLITDOX
IAarpamMm
7 [IpakTnueckas pabora https://m.edsoo.ru/
"Tnarpammsl” ACLOVVHE2
8 YwucnoBsie HAOOPHI. https://m.edsoo.ru/
Cpennee apudmeTnyeckoe 845QZEZDT
9 YucnoBsie HAOOPHI. https://m.edsoo.ru/
Cpennee apudmeTndyeckoe DFE4DRPCS8
Meanana 4YHCIOBOTO
10 Habopa. YCTOHYHNBOCTh hitps://m.edsoo.ru/
pa- AEAJ9ZPVP
M€ IHaHbI
Menuana 4KCIOBOTO
11 Habopa. YCTOHYHNBOCTh hitps://m. edso0.ru/
pa- 4QXDGICWQ
M€ IHaHbI
12 [IpakTrueckas paboTa https://m.edsoo.ru/

"Cpennue 3HaueHU"

CPUDVBO9D



https://m.edsoo.ru/C6RLJTDOX
https://m.edsoo.ru/C6RLJTDOX
https://m.edsoo.ru/ACL0VVHE2
https://m.edsoo.ru/ACL0VVHE2
https://m.edsoo.ru/845QZEZDT
https://m.edsoo.ru/845QZEZDT
https://m.edsoo.ru/DFE4DRPC8
https://m.edsoo.ru/DFE4DRPC8
https://m.edsoo.ru/4EAJ9ZPVP
https://m.edsoo.ru/4EAJ9ZPVP
https://m.edsoo.ru/4QXDGJCWQ
https://m.edsoo.ru/4QXDGJCWQ
https://m.edsoo.ru/CPUDVBO9D
https://m.edsoo.ru/CPUDVBO9D

Hauboubiuee u
HANUMCHBIIICC 3HAUYCHUA

https://m.edsoo.ru/

13
YHCIIOBOTO HabOpa. 8ZZ76WFQ9
Pasmax
Haunbonbiiee n

14 HauMeHbIIlee 3HAaUEHUS https://m.edsoo.ru/
YHUCJIOBOTO Habopa. VQOBESO32
Pasmax
Hawunbonsiiee n

15 HauMeHbIIIee 3HAUEHUS https://m.edsoo.ru/
YHCIIOBOrO Habopa. WYFB6QP2I
Pasmax
KonTtponpHas padota no

16 temaM "[IpencraBienue https://m.edsoo.ru/
maHHBIX. OnucareabHas 71A3Z0WKUX
cTaTuCTUKA"

17 Cny4aliHasi UBMEHYMBOCTh https://m.edsoo.ru/
(mpumepsI) 1MY?2138AH

18 YacToTa 3HaYECHUH B https://m.edsoo.ru/
MAacCCHBE JaHHBIX WC8Q0907G

19 IpymmpoBia https://m.edsoo.ru/

KBOV03AJO



https://m.edsoo.ru/8ZZ76WFQ9
https://m.edsoo.ru/8ZZ76WFQ9
https://m.edsoo.ru/VQOBESO32
https://m.edsoo.ru/VQOBESO32
https://m.edsoo.ru/WYFB6QP2I
https://m.edsoo.ru/WYFB6QP2I
https://m.edsoo.ru/7A3Z0WKUX
https://m.edsoo.ru/7A3Z0WKUX
https://m.edsoo.ru/1MY2138AH
https://m.edsoo.ru/1MY2138AH
https://m.edsoo.ru/WC8Q0907G
https://m.edsoo.ru/WC8Q0907G
https://m.edsoo.ru/KBOV03AJO
https://m.edsoo.ru/KBOV03AJO

20

I'ucrorpammel

https://m.edsoo.ru/

4KY4F1IREM
21 T HCTOrPAMML https://m.edsoo.ru/
p UUHORAL G9
[TpakTuyeckas pabora
29 "Corvaaiinas https://m.edsoo.ru/
wHa . LX2201R00
HN3MCHYUBOCTH
I'pad, Bepmmua, pedpo.
23 Hp ¢, Bep pebp https://m.edsoo.ru/
pe/cTaBICHUE 3a/1a49H C BYSEHBTIG
oMOTIIbIO Tpada
Cremnenp (BaJICHTHOCTB)

24 BepiuHbl. Yucno pédep u https://m.edsoo.ru/
CyMMapHasi CTETIEHb LHYL8J4F1
BepiuH. [lenb u muki

enb U nuKi. I1yre B
o5 Ea e rLII . CTaZJTIeHHe o https://m.edsoo.ru/
page. Hipel O0DUSZOEQ
CBSI3HOCTH rpada
26 [IpencraBnenue 06 https://m.edsoo.ru/

OpUEHTUPOBAHHBIX rpadax

E4KOE836S



https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/UUH0RALG9
https://m.edsoo.ru/UUH0RALG9
https://m.edsoo.ru/LX22O1R00
https://m.edsoo.ru/LX22O1R00
https://m.edsoo.ru/BY5FHBTIG
https://m.edsoo.ru/BY5FHBTIG
https://m.edsoo.ru/LHYL8J4F1
https://m.edsoo.ru/LHYL8J4F1
https://m.edsoo.ru/O0DUSZOEQ
https://m.edsoo.ru/O0DUSZOEQ
https://m.edsoo.ru/E4K0E836S
https://m.edsoo.ru/E4K0E836S

Cny4yaiiHbIN OTIBIT U

https://m.edsoo.ru/

27
cityJaitHoe coObITHE MSWJWJ7DH
BepostHOCTB M yacToTa
coobITus. Ponb
28 MaJIOBEPOSITHBIX U https://m.edsoo.ru/
MPAKTUYECKHU 9PVEDVAMM
JIOCTOBEPHBIX COOBITHI B
MpHUpoJie U B OOIIIeCTBE
Momnerta u urpanbHas
29 KOCTE B TEODHIL https://m.edsoo.ru/
pH CRO43AQ3Y
BEPOSITHOCTEH
[IpakTuueckas padota
30 "YacToTa BBITIaICHUS htps.//m.edsoo. v/
' 8 OUGEF4B0Z
opia
KounTponsnas pabora o
temaMm "CirydaiiHast
i https://m.edsoo.ru/
31 W3MEHYUBOCTh. ['padnl.

BeposiTHOCTh ciiydaitHOTO
coOpITUa"

EOFHMQJKS8



https://m.edsoo.ru/MSWJWJ7DH
https://m.edsoo.ru/MSWJWJ7DH
https://m.edsoo.ru/9PVEDVAMM
https://m.edsoo.ru/9PVEDVAMM
https://m.edsoo.ru/CRO43AQ3Y
https://m.edsoo.ru/CRO43AQ3Y
https://m.edsoo.ru/0UGEF4BOZ
https://m.edsoo.ru/0UGEF4BOZ
https://m.edsoo.ru/E0FHMQJK8
https://m.edsoo.ru/E0FHMQJK8

39 [ToBTOpEHue, 06001IEHNE. 1 https://m.edsoo.ru/
[IpencraBnenue qaHHBIX X4L7PQ26W
33 [ToBTOpEHue, 060061IEeHNE. 1 https://m.edsoo.ru/
OmnucarenpHas CTaTUCTUKA H1RAKS5LGC
[ToBTOpEeHue, 06001IEeHNE.
34 Be . 1 https://m.edsoo.ru/
POSITHOCTH CIIY9aifHOTO UPOYNBYM?
COOBITHS —_—
OBUIEE KOJIMYECTBO 34 5 5
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/X4L7PQ26W
https://m.edsoo.ru/X4L7PQ26W
https://m.edsoo.ru/H1RAK5LGC
https://m.edsoo.ru/H1RAK5LGC
https://m.edsoo.ru/UPOYNBVM7
https://m.edsoo.ru/UPOYNBVM7




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBI
7 KIIACC
Kox . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl
NpoBepsieMoro
poBep OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTaTa
) BeposiTHOCTB M cTaTuCTHKA
£ 1 Uurare umHOpMalMio, MpeICTaBICHHYI0 B TaOiuIax, Ha AMarpaMMax, MPEeACTaBIsATh JAAHHBIE B BUJE
TabJuUL, CTPOUTH JUArpaMMmbl (CTOJIOUKOBBIE (CTOJIOUAThIE) U KPYTOBbIE) 110 MacCUBaM 3Ha4E€HUI
59 OnuceiBaTh U MHTEPIPETUPOBATh pEAbHbIC YKMCIOBBIE JaHHBIE, IPEACTAaBICHHbIE B TaOnIMLAX, Ha
auarpaMmmax, rpadukax
£ 3 Hcnonw3oBaTe [Uid ONMCAaHUS JAHHBIX CTATUCTUYECKME XapaKTEpUCTHKH: cpeaHee apudmernueckoe,
MeanaHa, HauboJIblee ¥ HauMEHblIee 3HAUCHUs, pa3zMax
£ 4 Hwmers mnpezncraBieHue O CiydyailHOH H3MEHYMBOCTM Ha NpUMEpax IeH, (QU3MUECKUX BEJIUYUH,
aHTPOIIOMETPUUYECKUX JIAHHBIX, UMETh IIPEJCTABICHUE O CTATUCTHUECKOW YCTOMYMBOCTH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BeposiTHOCTE 1 cTaTuCTHKA

5.1

[IpencraBnenue NTaHHBIX B BHUJE TaOIUI], 1uarpamm, rpadukoB. 3anosiHeHUue TaOIHll, YTEHHE U MMOCTPOCHUE
nuarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbix). UTeHue rpadukoB peaiabHbIX IpoleccoB. M3Bnedenne

nH(popMaLUK U3 AUarpamMm U Tabiull, UCTIOIb30BAaHUE U UHTEPIIPETALNS JaHHBIX

5.2

OnucarenpHasi CTaTHCTHUKA: CpeAHee apu(pMeTHYecKoe, MeIuaHa, pa3Max, HauOojblllee W HauMeHbIlee

3HaA4YCHUA Ha6opa YHCJIOBBIX JaHHBIX. HpI/IMepBI CJ'Iy‘IElfIHOfI HU3MEHYNBOCTHU

5.3

CrnydaifHbIA SKCTIEPUMEHT (OIBIT) U cllydaiiHOe coObITHE. BeposTHOCTh M yacToTa. PosIh MajoBEepOSATHBIX U
MPaKTUYECKU JOCTOBEPHBIX COOBITHII B MpHpojae M B oOmecTBe. MoHeTa W WrpajibHas KOCTb B TEOpUU

BEPOSATHOCTEN

5.4

I'pad, Bepumnna, pedpo. Crenenp BepiinHbl. Yucno pédep U cymMMapHas cTeneHb BepuuH. [IpenctaBienue o
cBs3HocTu Tpada. Llemn u nmkinsl. Ilyru B rpagax. O0xox rpada (sitiepoB myth). [IpencraBnenue o6

OpUEHTUPOBAaHHOM rpade. Pemenue 3agau ¢ momolnpko rpagos




MPOBEPSAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3y/JibTaTaM OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

YMeHue omnepupoBarh IMOHATHSAMH: MHOKECTBO, ITOJAMHOYKECTBO, OINEpPAallMM HAJl MHOYKECTBAMH; YMEHHE
OTepUpPOBaTh MOHATUSAMU: rpad, CBI3HBIA rpad, AepeBO, LUKI, NPUMEHITh UX MPHU PELICHUH 3a/ady; yMEHUe
HCII0JIb30BaTh rpauuecKoe MpeaACcTaBICHHUEe MHOXKECTB /ISl ONMCAHUS PEaJbHBIX MPOLIECCOB U SIBICHUH, IpU
pELIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB

Vmenune ONICPpHUPOBATHE NOHATUAMM: OIIPCACIICHHUE, aKCHMOMaA, TECOpEMaA, N0KA3aTCIbCTBO, YMCHHEC PACIIO3HABATH
2 HUCTUHHBIC W JIOXKHBIC BBICKA3bIBaAHHWA, IMPUBOAWUTL IMPUMEPBI W KOHTPHPUMEPBI, CTPOUTH BBICKA3bBIBAHUSA H
OTpULIAHUA BBICKa3bIBaHUH

YMeHnue onepupoBaTh NOHATUSIMU: HaTypalIbHOE YHCIIO, IIPOCTOE M COCTaBHOE YMCIIO, ACTUMOCTh HaTypaJbHBIX
yycelsl, MPU3HAKUA JIETMMOCTH, LIeJI0€ 4YKCIO0, MOAYJb YHMCiIa, OOBIKHOBEHHAs ApoOb W JEecSATHYHAas JpoOb,
3 CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YHUCIO, MPPALMOHAIBHOE YHUCIO, apu(pMETHUYECKHM KBaJpaTHBIN
KOPEHb; YMEHHE BBITIOJIHSATH JIEHCTBUS C YHCIIaMU, CPABHUBATh U YIOPSI0YUBATh YKCIIA, IPEICTABIATh YUCIIA Ha
KOOPJIMHATHOU MPSIMOM, OKPYIJISITh YUCIIA; YMEHHE JeJIaTh TPUKUAKY U OLIEHKY pe3yibTaTa BIYMCICHUI

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IENBIM IOKa3aTelleM, apu(pMeTHUeCKUi KBaJpaTHBIH KOPEHb,
MHOTOJIEH, airedpandeckast ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHOM CTENEHH OO0JIbIIE €AUHHULIBI;
4 YMEHHE BBITIOJHATH Pacd€rhl 1Mo (GopmyrnaMm, MpeoOpa3oBaHUs LENbIX, APOOHO-PAIMOHAIBHBIX BBIPAKEHUH U
BBIPOKEHUHN C KOPHSAMH, pa3jokKeHHE MHOTOYJICHA HAa MHOKUTEIH, B TOM YHCIIE C UCHOJb30BaHUEM (HOpMyIT
Pa3HOCTH KBAJPATOB U KBaJpaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh IMOHATUSMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM IIEPEMEHHOH, 4YMCIOBOE
HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOH; yMEHHE pellaTh JIMHEHHbIC M KBAJpaTHbIC YpaBHEHHs, JPOOHO-
palroOHaIbHBIE YPABHEHMS C OJHON IEPEMEHHOM, CUCTEMBI IBYX JINHEUHBIX YPABHEHUM, JIMHEHBIC HEPABEHCTBA
U UX CHUCTEMBI, KBaJpaTHbIE U JPOOHO-PALMOHAIBLHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM, B TOM 4YMCIIE MPHU
peuieHny 3a1a4 U3 Ipyrux NpeaMeToB U MPAKTUYECKHUX 3aa4; YMEHHE UCII0JIb30BATh KOOPAUHATHYIO IPSMYIO U
KOOPJMHATHYIO IUIOCKOCTD /1711 H300pakeHUsI pEILIEHUI YPaBHEHU, HEPAaBEHCTB U CUCTEM

YMmenue omnepupoBaThb MOHATUSAMHU: (QYHKUMS, Trpaduk QYHKIMH, HYIM QYHKIUH, [TPOMEXYTKU
3HAKOMOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus, yObIBaHMs, HauOoJblllee M HauMEHbIIee 3HAYeHHUS (DYHKIUY;
YMEHHE ONIEPUPOBATH MOHITUSIMU: MIPsIMasi MPOTIOPLIMOHAIBHOCTD, TUHEWHAs (QYHKIMS, KBaJApaTH4Has (yHKIIMS,
oOpaTHasi MPONOPLHOHANIBHOCTh, Mapadoja, runepoosia; yMEHHe CTPOUTh I'papuku (YHKIHN, WCHOJIb30BAThH
rpaduku A7s ompeseNieHusl CBOMCTB MPOILIECCOB M 3aBUCHUMOCTEH, JJIs peuieHus 3ajad U3 JIPYruX y4eOHbIX
MIpPeIMETOB U peaIbHOM JKU3HH; YMEHHE BbIpaXkaTh GOpMyJaMU 3aBUCUMOCTH MEXIY BEJIMYNHAMU

YMeHne omnepupoBaTh MOHATHSMHU: TOCIIEIOBATEIHHOCTh, apu(pMETUUECKass U TE€OMETPUUYECKas MPOTPECCHH;
YMEHHE UCIOJIB30BaTh CBOKWCTBA MOCIEI0BATENBHOCTEN, (OPMYIIbI CyMMBI U OOIIErO YWieHa [P PEeIIeHUH 3a/1a4,
B TOM YHCJIE 33/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB U peaibHOU KU3HU

YMenue pemiath 3a7aud pa3HbIX TUIOB (B TOM 4YMCJEe Ha MPOIEHTHI, JOJU U YacTH, JBUXKEHHE, padoTy, EHY
TOBapOB M CTOMMOCTb IMOKYIIOK MU YCIYyT, HAJOTH, 3a7auyd U3 o0JacTU yNpaBieHUs JUYHBIMU M CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABJISITh BBIPAKEHUS, YPaBHEHMS, HEPABEHCTBA U CUCTEMbl IO YCIOBHUIO 3aJlayuH,
HCCIIEIOBATh MOTYYEHHOE PEllIeHHE U OLIEHUBATh MIPaBAOINO000HOCTh MOTYYECHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh MOHATHAMM: (purypa, Touka, OTPEe30K, IpsMas, JIyd, JIOMaHasi, yrojl, MHOTOYTrOJbHUK,
TPEYroJIbHUK, PaBHOOCAPEHHBI U PABHOCTOPOHHUI TPEYTOJILHUKH, MPSIMOYTOJIbHBIA TPEYrojJbHUK, MEIHaHa,
OucceKTprca U BBICOTA TPEYroJbHUKA, YETHIPEXYTOJILHUK, IapajuIeIorpaMM, poMO, MPSIMOYTOJILHUK, KBaIpar,
Tpareius; OKpyXHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (DUTypaMH; YMEHHUE pellaTh
3aJauyd, B TOM YHCJIE€ U3 MOBCEIHEBHOW >KM3HH, HA HAXO0XJEHHE I'€OMETPHUUYECKUX BEIUYMH C NMPUMEHEHHEM
U3YyUYEHHBIX CBOMCTB (Uryp u Gpakron




10

YMeHue OmnepupoBaTh MOHATHSAMU: PABEHCTBO (UTYp, PAaBEHCTBO TPEYrOJIbHHUKOB; NapaJIeNbHOCTh H
NEPIEHANKYIIPHOCTD IPSMBIX, YTOJI MEXKIY PSMBIMHU, IEPIICHANKYJISP, HAKIOHHAS, IPOEKLUs, Hogooue Gpuryp,
moI00HBIe TPEYTONBHUKH, CHMMETPUS OTHOCHUTENIHHO TOYKH M TPSMOW; YMEHHE DPaCIO3HABAaTh PaBEHCTBO,
CUMMETPHUIO U Nojiobue (puryp, napajieIbHOCTb U MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOILIEM MHUPE

11

YMeHue omnepupoBaTh MOHITUSMU: UIMHA, PACCTOSIHUE, yroia (BeJIWYMHA yIjla, CHHYC W KOCHHYC YIJjia
TPEYTroJbHUKA), TUIOIIA/h; YMCHHE OLICHUBATH Pa3MEphl IPEIMETOB i OOBEKTOB B OKPYKAIOIIEM MUPE; YMCHHE
MPUMEHSTH (POPMYJIBI IEPUMETPA U IIJIO0IIAI1 MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IJIOLIAAN Kpyra, o0bema
IpsAMOYT'OJIBHOTO TMapalICJICTIMIICAa, YMCHUC INPUMCHATH IMPU3HAKHW PABCHCTBA TPCYTOJIbHHKOB, TCOPEMY O
CyMMe€ YTJIOB TPEYroJibHHKa, Teopemy [ludaropa, TpuroHOMeTpuYeCKrne COOTHOIICHUS ISl BBIYUCIICHUS JIJTUH,
paccTosIHUM, TIoIAaAei

12

YMmenue nzo0paxarpb Mmiaockue GUrypsl U UX KOMOMHAIMH, TPOCTPAHCTBEHHbIE (PUTYPHI OT PYKH, C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY UJIM CUMBOJILHOMY OIHMCAHUIO

13

YMeHue onepupoBarh MOHATHSAMU: MPSIMOYroJibHas CHCTEMa KOOPAWHAT; KOOPAUHATHI TOUKH, BEKTOp, CyMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpa Ha YHCIO, CKAJIIPHOE MPOU3BEIEHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBl U KOOPJMHATHI AJISl MPEICTaBICHMS JAHHBIX U PELICHUS 33Jay, B TOM YHCIIEe U3 OPYTUX y4eOHBIX
MPEIMETOB U PeAIbHOM )KU3HU

14

YMeHue onepupoBaTh MOHITUSIMU: CTOJIOMKOBBIE U KPYTOBBIE IUAarPAMMBI, TAOJIUIIbI, CpeHEe apuPMETUUYECKOE,
MeauaHa, HauOoJiblllee W HaUMEHbIIee 3HAYEHHUs, pa3Max YHUCIOBOTO Habopa; yMEHHE U3BJIEKATb,
HMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(POpPMAIUIO, MPEACTABICHHYIO B TaONIMIIAX M Ha JAMarpaMMax,
OTpaXKalollyl0 CBOMCTBA M XapaKTEPUCTUKH pEaAbHBIX IPOIECCOB U SBJICHUH; YMEHHE pAaclO3HaBaTh
M3MEHUYHMBBIE BEIMYHHBI B OKPYXKAIOIEM MUPE

15

YMeHue onepupoBaTh MOHATUSIMH: CIyYallHBIA OMBIT (CIydallHBIA SKCIIEPUMEHT), dJEMEHTapHOe COOBbITHE
(’meMeHTapHBIM UCXOJ) CIy4ailHOTO OMbITa, CIydallHOEe COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHUE HAXOJUTh
BEPOSITHOCTH CIy4ailHBIX COOBITUH B OMBITaX C PAaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITHSMHU; yMEHUE
pemarh 3aJa4ud METOJOM OPTraHM30BaHHOTO Iepedopa M C HCIOJB30BAHMEM IMpaBUia YMHOXXEHHS; YMECHHE
OIICHUBATh BEPOSITHOCTH PEANbHBIX COOBITMI W SBJICHH, MOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX H
MaJIOBEpPOSITHBIX COOBITHUI B OKPY)KAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C MOHITHEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT U €r0 POJIbIO0 B MACCOBBIX SIBIICHUSIX
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YMeHue BbHIOMpATh NOAXOAAUIMA W3YyYCHHBIM METOJ Ui pEIICHUS 3aJadd, MPHBOJUTH IPUMEPHI
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HM, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMaTUKU B
HCKYCCTBE, OIIMCHIBATh OTJEIbHBIE BBIIAIOIIHUECS PE3YNbTATHI, ITOJYYCHHBIE B XOJI€ Pa3BUTH MAaTEMATHKU KaK
HayKH{, IPUBOJAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU

HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'3 IIO MATEMATUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna 1 BEIYUCICHUS

1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET

1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIIEHTHI, OECKOHEYHBIC IEPHUOTMIECKIE TPOOH

1.3 PanmonaneHelie yncna. ApudmMerndeckue onepamnuy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JlelictBuTenbHbIe yncia. ApugMeTHIECKHE OTIEpaIH C ICHCTBUTEIIFHBIMUA YUCIIAMHU

15 [TpuOnmxEHHBIE BRIYUCIICHUS, TIPABUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKA Pe3yIbTaTa BHIYMCICHUN
2 AnreOpandecKkue BhIpaKEHUS

2.1 BbykBeHHbIe BhIpaKEeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

2.2 Crenens ¢ 1enbiM mokasaresneM. CTeneHb ¢ pallMoHaIbHBIM MoKazarenaeM. CBOMCTBA CTEEHH

2.3 MHorousIeHbI

2.4 AnrebOpaunveckas 1po0b

2.5 ApudmeTnueckuil KOpeHb HaTypaIbHOU cTerneHu. J{elicTBUA ¢ apudMETUUECKUMU KOPHSIMH HATypaJIbHON CTETIeHU
3 YpaBHEHHS 1 HEPaBEHCTBA

3.1 Lenble u ApoOHO-paIoHaNbHbIEe ypaBHEHH. CUCTEMBI M COBOKYITHOCTH YpaBHEHUN

3.2 Lenbie u ApoOHO-paIMoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemrenne TekCcTOBBIX 3a1a4




YucaoBkI€ MOCISI0BATEILHOCTH

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHMs OCIEN0BATEILHOCTEH

Apudpmernueckas u reoMmeTpudeckas nporpeccu. @opmyiia CII0KHBIX POLIEHTOB

OyHKIMU

Oynkus, cnocoosl 3aganus GyHkuuu. ['paduk ¢pynkuuu. OOnacTh onpeneneHuss ¥ MHOXKECTBO 3HAYCHHH (DYHKIIWU.
Hynu ¢ynkiun. [IpoMexyTkn 3HaKomOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl 1 MUHUMYMBI
¢yukuun. Haubosnbiiee 1 HauMeHsbllee 3HaueHHe (PYHKIIUN Ha IPOMEKYTKE

6 KoopannaTs! Ha psAMOM U INTIOCKOCTH
6.1 Koopnunathnas npsimas
6.2 JlexkapToBBI KOOPAUHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 UX cBoiicTBa
7.2 TpeyronbHUK
7.3 MHOTOYTOJEHUKH
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BEITHYUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'pacer




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. BepoaTHOCTb U cTaTUCTHKA: 7 - 9-€ Kiacchl: 0a30BbI YPOBEHbD:
yueOHHUK: B 2 yacTsx; 1-oe uznanue Boicomkuii U.P., SAmenko 1.B.; mox
penakmueit Amenko U.B. Aknnonepnoe odmectBo «M3aaTenbcTBO
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METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



