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MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSATHOCTb M CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbD, KaK C TOUKH 3PEHUS IPAKTUICCKUX MPUTIOKECHUM, TaK U
X poJii B 00pa3oBaHUM, HEOOXOAMMOM Ka)XJIOMy 4deloBeKy. Bospacrtaer udmcio
npodeccuii, py OBIAJECHUU KOTOPBIMU TpeOyeTcst Xopoiiiasi 0a30Basi MOJTOTOBKA B
00J1acTH BEpOSTHOCTH U CTATUCTUKH, TaKasi MOJATOTOBKA Ba)KHA JIJISI IPOOIIKCHHUS
oOpa30BaHus U JUIsl YCIIEUTHOUW MpodheCCHOHAIBHON Kapbephl.

Kaxxp1il 4enoBek MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOITUXCS Y
HETO JaHHBIX. A JUIsi 000CHOBAHHOTO MPHHSTHS PEUICHUS B YCIOBHSIX HEIOCTATKA
WM U30bITKa WHGOPMAITTH HEOOXOIUMO B TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUUECKOE MBIIILICHHUE.

NMeHHO mo3TOMY OCTpO BCTajlla HEO0OXOAMMOCTh C(HOPMHpPOBATH Y
oOyuarouxcs GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOYAIOIIYIO B ce0s1 B Ka4eCcTBe
HEOTHEMJIEMON  COCTABIIAIONMICH YMEHHE BOCIPUHUMATh U KPUTUYECKHU
aHAIM3UPOBATHh MH(GOPMAIIHIO, TIPEACTABICHHYIO B PA3IUYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX peajbHbIX NPOLECCOB M 3aBUCUMOCTEM,
IIPOU3BOAUTH IIPOCTEHIINE BEPOATHOCTHBIE PACYETHI.

3HAKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMU MPUHIMIIAMH cOOpa, aHA/IM3a U
MPEICTABIICHUS JTAHHBIX W3 Pa3NUYHBIX cdep KU3HU OO0IIecTBa M ToCyJapcTBa
npuoOIaeT oO0ydyarmuxcss K OOIIECTBEHHBIM HHTepecaM. WM3yueHue OCHOB
KOMOMHATOPUKHM DPa3BHUBAET HABBIKM OpraHW3al mepebopa u moacyéra yucia
BapHAHTOB, B TOM YHCJI€ B MPUKIATHBIX 33]ja4ax. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3naét MareMaTuyeckuii PyHIaMeHT Juisi pOPMUPOBAHUS KOMITETCHIIUNA B
o0nacT UHPOPMATUKH U HMUGPPOBBIX TEXHOJOTHH. [Ipy M3yueHUU CTATUCTHKHU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTaBICHHUS OOYYaroIUXCs O COBPEMEHHOMN
KapTHHE MHpa U METOJaX €ro HMCCIeNoBaHus, (HOpMHUPYETCS MOHMMAHUE DPOJH
CTaTUCTUKU KaK UCTOYHHKA COIMAIBHO 3HAYMMON MH(GOPMAIIMH U 3aKJIa IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILICHUS.

B cooTBeTcTBHYM C TaHHBIMHU LIETSIMHU B CTPYKTYPE MPOTpaMMBbI y4eOHOTO Kypca
«BeposSTHOCTP W CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHHs BBIJACICHBI
CIIEyIOIKe coJiepXKaTeabHO-MeToauueckue uHuu: «lIpencraBienne JaHHBIX U
onMcareybHasg CTaTUCTUKA», «BeposATHOCTH», «JIeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxxanne nmuuauu «lIpencraBienne NaHHBIX U ONKCATENbHAS CTATUCTUKAY
CIIyKUT OCHOBOM 17151 OPMUPOBAHUS HABBIKOB paOOThI C HH(POPMAIIUECH: OT YTCHUS
¥ MHTEpIpeTanuu uHdopMaIy, NpeCcTaBICHHON B TabMuIax, Ha [UarpaMmax u
rpadukax, 10 cOopa, MpEeACTaBICHUS M aHaJIM3a JAHHBIX C MCHOJIb30BAHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX M paccemBaHus. Paboras ¢ AaHHBIMH,
oOydJaromyecss y4yaTcsi CUMTHIBATh W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,



apryMEHTHUPOBAaTh W KPUTHUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIILUIATh HaJ
dakTopamu, BBI3BIBAIOIIMMHU HM3MEHYUBOCTh, W OIICHMBATh HX BIUSHUE HAa
paccMaTpuBaeMble BEJIMYMHBI U TTPOLIECCHI.

MHTyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUWM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
W3YUYEHHS] TEOPUU BEPOSITHOCTEN. boibllloe 3HAaYEHHE WMEIOT TPAKTUYECKHE
3a/1aHusl, B YACTHOCTH OTBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHaTHE BEpPOSATHOCTHM BBOAMUTCS Kak Mepa MNpaBaoNoao0us CIy4yalHOIo
coobrtusi. [lpm wm3ydeHunm yueOHOTO Kypca oOOydarommecss 3HAKOMSTCA C
MPOCTENIIIMMHU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CIIy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMH HMCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh M pellaTh Oosiee CloXkHBbIE 3a7auu. B yueOHbIN Kypc
BXOJST HAuyallbHbIE MPEICTABICHUS O CIy4YalHbIX BEJIMYMHAX M HUX YUCIOBBIX
XapaKTepUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOECTBaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXECTBaMH, PaCCMATPUBAIOTCS
MpUMEpbl TPUMEHEHUS ISl PEUIeHUs 3a]ay, a TaKKe HCIOJIb30BaHUS B JAPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usydaetrcs y4eOHBIM Kypc «BepoATHOCTh M CTaTHCTHKA», B
KOTOPBIN BXOAAT paznaensl: «[IpencrapieHue qaHHBIX U ONKCATEIbHAS CTATUCTUKAY,
«BepoaTHocThY», «DIeMEHTh KOMOMHATOPUKWY», « BBeneHnue B Teoputo rpadoB.

Ha u3yuenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hefiento), B 8 kinacce — 34 gaca (1 yac B Hezeno),
B 9 knacce — 34 gaca (1 gac B Hezeno).



COIAEPKXAHUE OBYUYEHUA
9 KUIIACC

[IpencraBinenre JaHHbBIX B BuAe Ta0OuLU, JAMarpamMm, TIpaduKoB,
MHTEpIIpeTanrs JaHHbIX. YTeHHE U MOCTpOoeHHe TabIull, Juarpamm, rpadukoB mo
peaIbHbIM JaHHBIM.

ITepecranoBku u ¢gakropuan. CoyeTaHuss U YUCIO coUeTaHUM. TpeyronbHUK
[Tackand. Pemenue 3a1ay ¢ HCMOAb30BAHUEM KOMOMHATOPHUKHU.

['eomeTpuyeckass BepoATHOCTb. CiydailHbIil BBIOOp TOUKH M3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU.

Hcnerranue. Yenex u Heygada. Cepus ucneITanuil 10 nepsoro ycnexa. Cepus
ucneiTanuii bepuyiu. BeposTHOCTH cOOBITHI B cepuu UCTIbITaHUI bepHyin.

CnyuaiiHasg BenuMYMHA W paclpeiesieHHe BepOSTHOCTEH. Maremarnueckoe
OXHMIaHue U gucrepcus. IlpuMepbl  MaTeMaTHYECKOTO  OXKHMIAHMS — Kak
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEIIMYMHBL. MareMaThudeckoe OXXUIAaHHUE U
JUCTEPCUs CIy4YalHOW BEJIMYMHBl «YHCIIO YCIEXOB B CEPUHU HCHBITAHUU
beprynnmy.

[Tonsarue o 3akoHEe OONBIIKMX 4Yucell. VI3MepeHre BEpOSTHOCTEH C TOMOIIBIO
4acToT. Ponb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«BepoATHOCTB M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYKICHHUIO 3STUYECKUX MPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HayKH, OCO3HAHUEM Ba)XKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYyroro 4eIOBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN HA MPUMEHECHUE MATEMaTUYECKUX 3HAHUU JIJTSI pEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOXXHBIX MOCJIEICTBUH VISl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTIHLHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeicTBM:

e BBIABJISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYyIHPOBATH
OTIpENIeTICHUS] ~ TIOHSITHM,  YCTAHABIWBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauu, OCHOBaHUS J/Ig OOOOIIEHHUS W CpPaBHEHHS, KPUTEPUU
TIPOBOIUMOTO aHAIN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH M  MPeoOpa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIE W O0OIIHe,
YCIIOBHBIE;



BBISIBIISITH ~ MaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYrsi B (akTaxX, JaHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTS BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3buparh JT0Ka3aTeIhbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHM (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpaTh CIIOCOO pelieHus ydeOHOW 3adauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HaWOoOJIee TOIXOMANUH C y4ETOM
CaMOCTOSATEIHLHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpoBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHe, Npodiemy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHEHHE;

OPOBOJUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENHHO (POpMYyIHUPOBATH 00OOIIEHNS U BBIBOJBI M0 pe3yjbTaTaM
POBENEHHOTO HAOJIOICHUsI, HUCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIIBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEACTABICHUS;

BbIOMpaTh (opMy TMpeAcTaBiIeHUs HHQOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MPEAJIOKEHHBIM
y4HUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPHUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMH H
HEJISIMU 00I1IeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pEHHUS B



YCTHBIX W TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy peUIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI,
poOJIeMBI, pENIaeMoOn 3a/aud, BHICKA3bIBaTh UCH, HAIICIICHHBIE HA TTOWCK
pemIeHus1, CONOCTABIISATh CBOU CYXKIACHHUS C CYKICHUSIMU IPYTUX YIACTHHUKOB
nuanora, oOHapy»XuBaTh pa3jiu4ve U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHMS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBICTYIUICHUS C YIETOM 3a/1a4
MPE3EHTAIlMU U 0OCOOEHHOCTEN ayIUTOpUH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIAUBUIY AJTbHON
paboThI MPHU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1[€1h COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM palOThl, pachpeaeniarb BUIbl padOT, JOroBapHBAaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoBBIX ¢dopmax padboTel (00CyX)aeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YAaCTh PAOOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU WICHAMH KOMaH/Ibl, OLICHUBATh
KauyeCTBO CBOErO0 BKJaJa B OOMMA TPOAYKT TIO  KPHUTEPHUSM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aJaud (WIH €ro
9acTh), BBIOMPATh CIIOCOO PEMICHHS ¢ YYETOM HMEIOIIUXCS PECypCcoB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHIH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHON 1IEJIA U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIETH,
HaXOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 9 kJjacce oOydYarolmuiicsi MOMYYUT CIIEIYIOIINE
MpEAMETHBIE PE3YIIbTATHI:

N3BnekaTs U mpeodpa3oBbIBaTh HHGOPMAIIUIO, TPEACTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BUJE TaOJIMII, TUarpaMM, rpadMKoB, NPEACTABIATh JaHHBIE B BUJIC
TabIuI, TuarpaMm, rpauKoB.

Pemarte 3amaunm oOpraHuM30BaHHBIM TMEPeOOPOM BAPUAHTOB, a TaKXKe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh omnucaTesibHbIE XapaKTEPUCTUKU JIJII MACCHBOB YHCJIOBBIX
JTAHHBIX, B TOM YKCJI€ CPETHUE 3HAUEHUS U MEPbl PaCCEUBaHUSI.

HaxonuTe 4acTOThl 3HAYEHH M 4acTOTHI COOBITHS, B TOM YHUCJE TOJb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTh BEpOSITHOCTH CIIy4alWHBIX COOBITHI B M3YyYEHHBIX OMBITaX, B TOM
YUCJI€ B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMU COOBITUSIMH, B CEPUSX
WCIIBITAHUH JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIuu.

NmMeTs mnpencraBieHUE O CIy4alHOM BEJIMYMHE W O pacClpelelICHUU
BEPOSITHOCTEH.

NmMeTs mnpencraBieHUME O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCET B
pUpoe U OOIIECTBE.



9 KVIACC

I[TPOTPAMME

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HauMenoBanue pa3aeioB M TeM nudpoBLIe
Ne i/ P Konrpoabusie | Ipakruueckn (uachp )
NMPOorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI e padoThI
pecypcbl
bubnuoreka [JOK
I Hosropenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 4 1
DIICMEHTEI KOMOHHATOpHIH https://m.edsoo.ru/7f41a302
3 I'eoMmeTpHrueckass BEpOSITHOCTD 4 bubmmorexa TTOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
4 Menerranus bepry i 6 I https://m.edsoo.ru/7f41a302
N but6mmoreka [JOK
> Cryyaiinas Benmanna 6 https://m.edsoo.ru/7f41a302
bubnuoreka [IOK
1 1
6 Obobmennue, KOHTpOIH 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 )



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

9 KUIIACC

KosnuyecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoka Konrtpousnsie | IIpakTnueckune
n/n Bcero H3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 IlpencraBiaenne naHHBIX 1 buGnnorexa [IOK
p 03.09.2025 | https://m.edsoo.ru/863f47ea
2 OmnuncarenbHas CTaTHCTHKA 1 bubmorexa HOK
10.09.2025 | https://m.edsoo.ru/863f47ea
3 @) 0 1
nepamuu HajJ COOBITUSIMU 17.09.2005
4 H 0 i 1
€3aBUCHUMOCTH COOBITHH 24.09.2025
5 Komb6unaropsaoe npasuio | bubnuorexa [IOK
YMHOXKEHUS 01.10.2025 | https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @akTopuan. 1 bubnuorexa LIOK
CouyeTaHus ¥ YUCJIO COYETaHUHN 08.10.2025 | https://m.edsoo.ru/863f4¢16
bu6mmorexa [JOK
7 T I1 1
DEYTOIBHHIC Lackalli 15.10.2025 | https://m.edsoo.ru/86315014
[IpakTuueckas pabora
"Brruncnenue BeposITHOCTEH ¢
bu6muoreka [JOK
8 HCIIOJIb30BaHUEM 1 1
. 22.10.2025 | https://m.edsoo.ru/863f5208
KOMOMHATOPHBIX (PyHKINN
AJIEKTPOHHBIX TabIUIT"
I'eomerpuueckas BEpOSTHOCTb.
9 Corva vp . g BEPOATHOCTD 1 bubmuoreka [JOK
JIYHAHHBIH BEIOOP TORKH 3 12.11.2025 |  https:/m.edsoo.ru/8635884

(burypsl Ha IIOCKOCTH, U3



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

OTpe3Ka, U3 YTy OKPY>KHOCTH

I'eomerprueckast BEpOATHOCTS.
CrnyualiHblii BBIOOP TOUKH U3

bu6mmoreka [JOK

10
(Gurypsl Ha MJIOCKOCTH, U3 19.11.2025 | https://m.edsoo.ru/863f5a50
OTpe3Ka, U3 IyTu OKPY>KHOCTHU
['eomeTpuueckast BEpOATHOCTb.
1 CrnyualtHblii BEIOOP TOUKH U3 bubnunoreka [JOK
(burypsl Ha IIIOCKOCTH, U3 26.11.2025 | https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTu OKPY>KHOCTHU
['eomeTpuueckast BEpOATHOCTb.
12 CrnyuaitHblii BEIOOP TOUKH U3 bubnuoreka [IOK
(Gurypsl Ha MIOCKOCTH, U3 03.12.2025 | https://m.edsoo.ru/863f5¢10
OTpe3Ka, U3 JyTu OKPY>KHOCTHU
HcneiTanue. Ycnex u Heynava.
13 Cepus ucnbITaHUM 10 IEPBOTO bubmmorexa TIOK
P 10.12.2025 | https://m.edsoo.ru/863{6162
ycnexa
HcneiTanue. Ycnex u Heyaayva.
14 Cepus uCIbITAHUM 10 TIEPBOTO bubmorexa LOK
P 17.12.2025 | https://m.edsoo0.ru/863{6356
ycrexa
HcnwiTanue. Ycnex u Heynaya.
15 Cepud UCIIBITAHUH IO IEPBOTO
P A0 Tiep 24.12.2025
ycrnexa
Hcnbitanusa beprymm.
16 BepositHocTH coObITHI B cepun bubrorexa [IOK
. P 14.01.2026 | https://m.edsoo.ru/863f64d2
ucnbITaHui bepHym
Hcnbitanusa beprysmm.
17 BeposTHOCTH COOBITHI B CEpUU buGmnorexa [IOK
p P 21.01.2026 | https://m.edsoo.ru/863f6680

ucnbITaHui bepHym



https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

18 [IpakTuueckas pabora bubnuorexa [HOK
"Ucnertanus bepuymim" 28.01.2026 | https://m.edsoo.ru/863f67de
19 CrnydaifHast BeTMYMHA U bubnmoreka [JOK
pacnpenesieHle BepOsSTHOCTEN 04.02.2026 | https://m.edsoo.ru/863f6b44
20 MaremaTrnueckoe OKUaaHue u bubmuorexa [JOK
JUCIIEPCHS CIIyYalHOW BEJIMYNHBI 11.02.2026 | https://m.edsoo.ru/863f6da6
[Ipumepbl MaTeMaTHYECKOTO
21 0KHWJIaHUS KaK TEOPETUIECKOTO bu6morexa TIOK
P 18.02.2026 | https://m.edsoo.ru/863f6186
CPEIHETO 3HAYCHUS BETUIHHbI
” [ToHsiTHE 0 3aKOHE OOJIBIIHMX bubmnoreka LJOK
YHCEI 25.02.2026 | https://m.edsoo.ru/863f72c4
” N3mepenue BepoaTHOCTEN € bubnuorexa [JOK
IOMOIIBIO YaCTOT 04.03.2026 | https://m.eds00.ru/863f7652
24 [IpumeneHne 3aKkoHa O0IBIINX bubnuoreka LIOK
qUCen 11.03.2026 | https://m.edsoo.ru/863f7116
’5 O06o001IeHre, CUCTEMaTH3aIIHS bubmuorexa [JOK
3HaHuil. [IpencraBieHne qaHHBIX 18.03.2026 | https://m.edsoo.ru/863f783¢c
O06001enue, cucTeMaTH3aMs
26 3HaHui. OnucarenbHas
25.03.2026
CTaTUCTUKA
O06001eHne, cUCTEMaTH3aLIM
27 3ganuii. [IpencraBieHne JaHHBIX Bu6moreka OK
P ' 08.04.2026 | https://m.edsoo.ru/863f893a
OmnucarenpHas CTaATUCTHKA
O0001eHue, cucTeMaTH3aLM
28 3HaHu. BeposTHOCTH bubmorexa TIOK
. 15.04.2026 | https://m.edsoo.ru/863f7ade
CITy4altHOTO COOBITHS
29 O06001enre, CuCTeMaTU3aIHs bubmuotexa [JOK
3HaHUU. BepoaTHOCTD 22.04.2026 | https://m.edsoo.ru/863f7¢9¢



https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f67de

CITy4altHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPHUKHU

O0006111eH1E, CUCTEMATH3AIIHS

30 3HAHUH. DIEMEHTRI 1 Bubmaorexa IOK
] 29.04.2026 | https://m.edsoo.ru/863f7e54
KOMOMHAaTOPUKHU
O0001menue, cucTeMaTU3aLM
31 3HAHWUU. DIEMEHTHI 1 bubmuoreka [JOK
komOuHaTopuku. CiaydaiiHbie 06.05.2026 | https://m.eds00.ru/863f8408
BEJIMYMHBI U PACTIPEICTICHUS
O0001menue, cucTeMaTU3aLM
32 3HaHui. Cny4yalHble BEJIMUYMHBI U 1 Bubmiorexa LIOK
i 13.05.2026 | https://m.eds0o0.ru/863f861a
pacnpeneneHus
bu6mmoreka [JOK
33 n & 1
TOTOBa% KORTPOIBHAZ pabota 20.05.2026 | https://m.edsoo.ru/86318b56
34 O0001menne, cucTeMaTU3aLIM i

3HAHUHI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f861a




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

9 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTarta
5 BeposaTtHOCTE B cTaTHCTHKA
N3Bnekath u mpeoOpa3oBhIBaTh MHPOPMAIUIO, TPEICTABICHHYIO B
5.1 pa3UYHBIX HMCTOYHHUKAX B BHUJE TaOIUI, auUarpamm, rpauKoB,
IPEJCTaBIISTh JaHHbIE B BUJIE Ta0UIl, AUarpaMM, rpaKkoB
55 Pemath 3amaun opraHM30BaHHBIM MepeOOpOM BapUaHTOB, a TAKXKE C
. UCTIONb30BaHUEM KOMOMHATOPHBIX TIPABHII U METO/IOB
Hcnons3oBarh omucaTedbHBIE XapaKTEPUCTUKHU JUIsI MacCHUBOB
53 YUCJIOBBIX JAaHHBIX, B TOM YHCIIE CpPEJHUE 3HAYECHHUS U MEpPbI
pacceuBaHUs
54 Haxoauth 4acTOThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3YJIbTaTaAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOI0ICHUI
Haxoautb BEpOsSTHOCTH CIy4YailHBIX COOBITUN B M3yYEHHBIX OIbITaX,
5 s B TOM YHCJ€ B ONBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
‘ COOBITUSIMU, B CEpUSIX HCIBITAHHI O MEPBOTO YCIEXa, B CEPHUAX
WCIbITaHUN bepHymn
s6 HNMeTp npeacTaBiaeHue O CIy4ailHOW BEJIMUMHE U O paclpeleieHUN
. BEPOATHOCTEMN
HNmets mipecTaBieHne 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTU B CIy4allHOM WM3MEHYMBOCTH W O POJIM 3aKOHa
OOJIBIIKX YKCEN B IPUPOJE U OOIIeCTBE




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BepostHOCTB U cTaTuCTHKa
[IpencraBneHue qaHHBIX B BHJIE TA0IHII, AUArpaMM, Tpa(uKoB, MHTEpPIpETALUs
5.1 JMaHHBIX. UTeHHE W MOCTpOCHUE TabJuII, JUarpaMm, rpauKoB MO peaTbHBIM
JTAHHBIM
5.2 [lepecTanoBku u pakropuan
53 CoueTaHus ¥ YKCIIO COYETAHUN
5.4 Tpeyronbauk [Tackans. Permenne 3amad ¢ MCNoNb30BaHUEM KOMOMHATOPUKH
5 I'eomerprueckass BeposATHOCTh. CirydailHBI BBIOOp TOUKH W3 (UTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycnex u Heygaua. Cepusi HICIIBITAaHUM 10 IEPBOTO ycIexa
57 Cepus ucnbiTanuii bepHynnu. BepostHocTH cOOBITHII B CepUM HMCIIBITAaHUI
‘ beprymm
5.8 CrydaitHast BeJIMUMHA U PACIIPEICIICHUE BEPOSTHOCTEH
59 Maremarnueckoe oxuaaHue W aucrnepcus. [IpuMepsl MareMaTHdecKoro
' OKUJaHMsI KaK TEOPETUUECKOTO CPEJHETO 3HAUECHHS BETUNYHHBI
510 MaremaTnueckoe OXHJaHWE M JUCHEPCUS CIIy4alHOM BEJIMYMHBI «UYHUCIIO
' YCIIEXOB B CEpHUH HUCIIBITAaHUMN bepHym»
- [Tonsitre o 3akoHe OonblMX uyucen. M3MepeHune BepoSTHOCTENW C MOMOIIbIO
. yacToT. Posb 1 3HaueHue 3aK0Ha OOJIBIINX YMCEl B IPUPOJIE U 00IIecTBE




IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OEPA30OBAHUS

Kona
MpoBepsieMor
0 TpedoOBaHUs

IIpoBepsiemble TPeOGOBAHMSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJbHOI MPOrPpaMMbl OCHOBHOI0 0011Ier0
oOpa3oBanusi Ha ocHoBe ®I'OC

YMeHHe onepupoBaTbh IOHATUSMM: MHOXECTBO, IIOJMHOXECTBO,
Olepaluy HaJl MHOKECTBAMM; YMEHHE ONEPUPOBATh MOHATUSAMU: rpad,
CBSI3HBIN rpad, 1epeBo, UKL, MPUMEHATh UX MIPH PELICHUH 3a/1a4; YMEHHUE
UCTIOJIb30BaTh TpaUuecKkoe MPEACTABICHUE MHOXECTB JUIS OIMUCAHUS
peanbHBIX MPOLIECCOB U SIBICHUH, IPU PEIICHUH 33124 U3 IPYTHX yUeOHBIX
IIPEAMETOB

YMeHue olepupoBaTh IOHATUSMHU: OIPEICICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHME  pPACIO3HaBaTb WCTUHHBIE W JIOXKHBIC
BBICKA3bIBAaHUS, IIPUBOAUTH IPUMEPbl W KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUN

YMeHHe OmnepupoBaTh IOHATHAMU: HATypPaJIbHOE 4YHUCIO, IPOCTOE H
COCTAaBHOE YUCIIO, ACIIMMOCTb HATYpPaIbHbIX YUCEII, IPU3HAKU JECITUMOCTH,
LIEJIOE YUCII0, MOJYJIb YHCia, OOBIKHOBEHHAs! IpO0b U JIeCATUYHAS IpOOb,
CTaHAAPTHBIN BUJ YUCIIA, PALIMOHAIILHOE YUCIIO, UPPALMOHAIIBHOE YUCIIO,
apupMeTHYeCKH KBaJpaTHBI KOPEHb; YMEHHE BBIIOJIHATH JCUCTBUS C
YHUCJIAMM, CPAaBHUBATh U YIIOPSAOYUBATH YUCIIA, IIPEACTABIIATH YKMCIIA HA
KOOPJMHATHOU IPSIMOM, OKPYIJIATH YMCIIA; YMEHHUE J€JaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MNOHATHSAMM: CTENEHb C LEIbIM IIOKAa3aTENIEM,
apu(MeTUYECKU KBaJpaTHbII KOpEHb, MHOTOWICH, airedpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATYpaJIbHOM CTETEeHHU OoJblie
eIMHUIIBI; YMEHHUE BBIOJIHATh pacy€Thl Mo GopmyiaM, nIpeoOpa3oBaHUs
LEJBIX, APOOHO-PAIIMOHAIBHBIX BBIPAKEHUH W BBIPAXKEHUH C KOPHIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOKUTENH, B TOM YHCJIE C UCII0JIb30BAaHUEM
(dbopMy pa3HOCTH KBaJIpaTOB U KBagpaTa CyMMBI H Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMU: YKMCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJIHOM IIEPEMEHHOMU, YU CIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHUE pelaTh JHMHEHHbIE M KBaJgpaTHbIE YpaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHUS C OJHOM IIEPEMEHHOH, CHUCTEMBI [BYX
JIMHEHUHBIX YpPaBHCHMM, JIMHEHHbIC HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U IPOOHO-palMOHATILHBIE HEPABEHCTBA C OJJHON MTEPEMEHHOMH,
B TOM 4YHCJIE IIPU PELICHUU 3a4a4 U3 IPYTUX IIPEAMETOB U NPAKTUUECKUX
3a/1a4; yMEHUE UCII0JIb30BaTh KOOPAMHATHYIO MPSIMYI0 U KOOPAMHATHYIO
TUIOCKOCTB JIJIsl U300pa)kKeHUs! pelIeHuil ypaBHEHHH, HEPaBEHCTB U CHCTEM




YMeHue onepupoBaTh MOHATUSAMH: (yHKIMs, rpaduk (yHKIWUU, HYJIHA
(bYHKIINH, TTPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHMS,
yObIBaHMS, HauOOJIbIICE W HAWMEHbINEE 3HAYCHHUsI (DYHKIIMH; YMCHHE
ONEPUPOBATh TIOHATHSMH: TMPsIMas TMPOMOPIHOHAILHOCTh, JIMHEHHAsS
byHKIMsA, KBampaTudHas (QyHKIUS, OOpaTHas MPOMOPIHUOHAIBHOCTD,
napabosa, rurnepooIIa; yMeHHe CTpOUTh rpaduku PyHKIUI, HCIIOIE30BaTh
rpadUKu IS OINPENEIICHUS] CBOMCTB TPOIIECCOB W 3aBUCHMOCTEH, IS
pellieHus 3aa4 U3 JPYTUX YYeOHBIX MPEIMETOB W PEaTbHOW IKH3HH,
yMEHHE BbIpakaTh (OpMyJiaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

Ymenue OTIepUpOBaThH MOHSTUAMU: MOCIIEZIOBATEIbHOCTb,
apumeTrnyeckas ¥ reoMeTpruuecKasi MPorpecCcur; yMEHUe UCIOIb30BaTh
CBOMCTBA MOCTIEI0BATENBHOCTEHN, (DOPMYIIBI CyMMBI M OOIIETO YWieHa MpU
pelIeHru 3a7a4d, B TOM YHUCIIe 3a7a4 U3 JAPYTuX y4eOHBIX MPEAMETOB U
pealbHOM JKU3HU

YMeHue pemaTh 3a/1a4u pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHL, I0JIU U
4acTu, JBUKEHHE, padoTy, IIEeHy TOBapOB U CTOUMOCTD IMOKYIOK U YCIIYT,
HAJIOTH, 33/Jayd W3 O0JacTH yOpaBlEHUS JMYHBIMH U CEeMEHHBIMU
(dbuHaHCaMM); yMEHHUE COCTABJISATh BHIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCJOBHIO 3aJlauM, MCCIEI0BATH IMOJYYEHHOE DEIIECHHE U
OLIEHMBATH MPABAONOI00HOCTH MOJYYEHHBIX PE3YIbTATOB

YMeHune onepupoBaTh MOHATHAMU: UTypa, TOUKa, OTPE3OK, MpsMast, Iy,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYTOJbHHK, PaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMH  TPEYTOJbHHUKH,  TPSIMOYTOJBHBI  TPEYTOJbHUK,
MeIuaHa, OHMCCEKTpHCa M BBICOTA TPEYTOJbHUKA, YETHIPEXYTONBHUK,
napajuieliorpaMM, — poM0,  NpSMOYrOJbHUK,  KBajapar,  Tparemus;
OKPYXHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPaHCTBEHHBIMH
¢durypamu; yMeHHe peniaTh 3a1a491, B TOM YHCJIE U3 IIOBCEJHEBHOW KHU3HH,
Ha HAaXOXJCHHWE I'€OMETPUYECKUX BEIMYHH C MPHUMEHEHHUEM H3Y4YEHHBIX
CBOMCTB (puryp u GaxTos

10

YMeHue onepupoBaTh IOHSATUSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHINKYIISIPHOCTD MPSIMBIX, YOI
MEXIy NpPSAMBIMHU, MEPHEHAMKYJSP, HAKIOHHAS, MPOEKIHs, M0a00ue
buryp, momgoOHbIE TPEYTrOJbHUKH, CUMMETPHSI OTHOCHUTEIbHO TOYKU U
NpsIMOM; yMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO U Toj00ue
buryp, napamieaTbHOCTh U MEePIEHIUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM
MUpe
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YMeHune onepupoBaTh MOHITUSIMM: JJIUHA, PACCTOSHUE, YTOJ (BETUYMHA
yIia, CMHYC U KOCUHYC yTJja TPeyToJIbHUKA), IJI01a/1b; YMEHHE OLIECHUBATh
pa3Mepbl IpPEeIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; yMEHHE
MPUMEHATH (POPMYJIBI IEPUMETPA U TIOIAAN MHOTOYTOJILHUKOB, JITHMHBI
OKpY’)KHOCTM ¥  IUIOIIagu  Kpyra, oObemMa  MIPSIMOYTOJBHOTO
napajuiefienurnena;  yMEeHWe  OPUMEHATh  NPHU3HAKW  PaBEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CyYMME VYIJIOB TPEYroJbHUKA, TEOPEMY




[Tudaropa, TpuroHoMeTpUYECKHE COOTHOIICHHS JJIsl BHIYUCIICHHS JIHH,
pacCcTOSIHUH, TUIOIIAAeH

12

YMmenne u3zo0paxarb IUIOCKME (QUIyphl W HUX  KOMOMHALIMH,
IIPOCTPAHCTBEHHbIE (QUTYpPHl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEACTB MO TEKCTOBOMY WU
CHUMBOJILHOMY OITHCaHUIO
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YMeHue onepupoBaTh MOHATUAMU: IPSIMOYIOJIbBHAsL CUCTEMa KOOpAUHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpa Ha
YHCIIO0, CKAILIPHOE IIPOU3BEIEHUE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI M KOOPJAMHATHI IS IIPEACTaBICHUS JaHHBIX U PEIICHUS 3a]1a4, B
TOM YHUCIIE U3 IPYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMenune ONCpHUPOBATH NIOHATUAMMU: CTOHGI/IKOBLIC H KPYT'OBBIC INArpaMMBbl,
TaONIMIBI, CpelHee apuMeTHUecKoe, MeauaHa, HauOoIbIlee U
HaMMEHbBIIICe 3HAYCHHMS, pa3MaxX YMCIIOBOIO HaOOpa, YMEHHE H3BJICKATh,
HHTEPIPETUPOBATH M MTPE0OPa30BhIBaTh HHPOPMAIIUIO, TPEICTABICHHYIO
B Ta0JIMIaX ¥ Ha JMarpaMmax, OTPaKarol[yto CBOUCTBA U XapaKTEPUCTUKU
PCAJIbHBIX MPOHCCCOB U fIBJ'IeHHﬁ; YMEHHUEC pacClio3HaBaTb M3MCHYHBLIC
BCJIMYHHBI B OKPYKAroeM MHUPE
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YMeHue onepupoBaTh MOHATUSMHU: CIY4YalWHBI OMNBIT (CIy4dailHBIMN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (DJIEMEHTapHBIH  HCXO.)
CIIy9aifHOTO OTIBITA, CIIy9alilHOE COOBITHE, BEPOSITHOCTh COOBITHS, YMEHHUE
HaxOJIUTb  BEPOSITHOCTH  CIyYalHBIX  COOBITMM B  ONBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE PEIIaTh 3a/1a41
METOJIOM OpraHM30BaHHOrO Iepedopa M C HCIOJIB30BAHUEM IIpaBUIIa
YMHOXXCHHS; YMEHHUE OIICHHUBATh BEPOSITHOCTH PEAbHBIX COOBITHM H
SIBJICHHUM, TIOHUMATh POJIb MTPAKTUYECKHU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXKalOlIeM MHUPE U B >KU3HU; 3HAKOMCTBO C TOHSITHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIITUX YHCET W €ro
POJIBIO B MAaCCOBBIX SIBJICHUIX
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YMeHnue BbIOMpaTh NOAXOASAIINN N3yUEHHBIM METOT IJIs1 peLIeHMs 3a/1a4H,
IIPUBOAUTH IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HH, PACIIO3HABATh IPOSBIICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
ONMCBIBATH OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, IMOJIYYEHHBIE B XOJE
pPa3BUTHSA MAaTEMAaTHUKHU KaK HAYKH, IPUBOJIUTh MPUMEPBI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON 1 BCEMUPHOU HCTOPUH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHKE

Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 HarypanbHble u nesnbie yucia. [Ipu3Haku 1eIUMMOCTH HENbIX YUCeT
12 OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE NEPUOANUECKUE
npobu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepayy ¢ paloHaAIbHBIMU YACIaMU
L4 HeiicTBuTtenbHble uucna. ApudMeTHYECKHe ONepaluud ¢ JAeHCTBUTEIbHBIMU
' 4HCIIAMU
L5 [TpubnmxExnnble BBI‘H/IUCJ'IGHI/I}I, IpaBUIa OKPYIJIEHUs, INPUKUIKA M OLIEHKA
pe3yibTara BBIYMCICHUN
2 AnrebGpanyeckue BbIpaKeHUS
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenbiM mnokaszateneM. CTENEeHb C palUOHAIBHBIM IOKA3aTEJIEM.
’ CaoiicTBa cTeNeHH
23 MHorousneHsl

24 Anre6Gpanueckas qpoob

Apudmernuecknii KOpeHb HaTypaJIbHOW cTeneHH. JleicTBus ¢ apudmMeTnaecKkumMu

23 KOpHSIMHU HaTypaJbHOW CTETICHH
3 VYpaBHEHMsI U HEPABEHCTBA
31 Ilenple u ApoOHO-panMOHANbHBIE YypaBHEHUS. CHUCTEMBI U COBOKYIHOCTH
' ypaBHEHUH
30 Ilensle um apoOHO-pannoOHanbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
’ HEPABEHCTB
33 Pemenue TekcToBbIX 3aa4
4 UucnoBsle NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCTIEA0BATEILHOCTEH
4.2 Apudmerrueckas u TeoMeTpudecKas rnporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
5 DyHKIHUH
Oynkuus, cnocoOsl 3aanus Gyskimy. ['paduk pynkiun. O6xacTe onpeaencHus 1
51 MHOXecTBO 3HaueHn# pyHkn. Hynn @yskiun. IIpoMexyTky 3HAKOIOCTOSIHCTBA.
o [TpomexxyTK MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl ¥ MHHUMYMBI (YHKIIWH.
Haubonpiiee n HanmeHbliee 3HaYeHUE (PYHKIIUN HA TPOMEKYTKE
6 KoopaunaTsl Ha psIMOii U TUIOCKOCTH
6.1 Koopaunatnas npsimast

6.2 JlexapToBBI KOOpAMHATHI HA IIJIOCKOCTH




I'eomeTpus

7.1 I'eomerpuueckue GuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyroasHUKH
7.4 OKpY>KHOCTb U KpyT
7.5 H3mepenune reoMeTpu4eCcKux BEIMYHH
7.6 BexTopsl Ha II0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



