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HOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM 1IU(POBOM MHUpPE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK C TOUKU 3PEHHS MPAKTHUECKUX MPUI0XKEHHH, TaK
U UX poiu B 00pa3oBaHUM, HEOOXOJIMMOM KaXKIOMY 4eloBeKy. Bospacraer yucio
npodeccuit, npu oBIaACHUN KOTOPHIMU TpeOyeTcs xopolias 0a3oBasi MOJATrOTOBKA
B 00JacTM BEpPOATHOCTH U CTAaTUCTHKW, Takas IMOATOTOBKA BaKHA JUIs
MIPOJIOJKEHUST 00pa30BaHUs U IS YCIIEITHOM MpodecCuOHANBHOMN Kapbhephl.

Kaxxpiii uenoBek MOCTOSIHHO MMPUHUMACT PEIICHUS HA OCHOBE UMEIOIINXCS Y
HEro JaHHBbIX. A 1Ji1 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCJIOBHUSIX HEIOCTATKa
iy n30bITKa MHOpPMAIIMK HEOOXOIUMO B TOM YMCIIE XOPOIIO chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUUECKOE MBIIILJICHUE.

NMeHHO T103TOMY OCTpO BCTaia HEOOXOJUMOCTh CPOPMHpPOBATH Yy
oOyJaronuxcs (PyHKIMOHAIBHYIO TPAaMOTHOCTD, BKIIFOUAIOIIYIO B ce0s1 B KaueCTBe
HEOTHEMJIEMON  COCTABIAIONIEH  yMEHHWE  BOCIPUHHMATh M KPUTUYECKH
aHAJIM3UPOBaTh UH(OpPMAIINIO, IPECTABICHHYIO B Pa3UyHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBI XapaKTep MHOTHUX pEaJbHBIX MPOIECCOB M 3aBUCHUMOCTEH,
MIPOU3BOIUTH MPOCTEHIITNE BEPOSITHOCTHBIC PACUETHI.

3HaAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIIMIIAMU cOOpa, aHAIN3a U
MpEeACTaBICHUS JaHHBIX U3 Pa3IMUHbIX chep KU3HU OOIIecTBa U TOCYAapCTBa
npuodiaer o0ydJaromuxcsi K OOIeCTBEHHBIM HHTepecaMm. H3yueHne OCHOB
KOMOMHATOPUKHU pPa3BUBAET HABBIKM OpraHu3aluu mnepedbopa M mojacuéra 4ucia
BapUAHTOB, B TOM YHUCJIE B MPUKJIAIHBIX 33/ladyax. 3HAKOMCTBO C OCHOBaMU TECOPUHU
rpadoB co3naéT MareMaTuueckuil GyHIaMEHT JiJ1s1 POPMHUPOBAHUS KOMIIETEHIIUHN B
obnactu mHPOpMATUKK M NUQPPOBBIX TexHOJMOTHH. [Ipy M3ydyeHUH CTATHCTHKU H
BEPOSITHOCTH 00O0TamarTcsl MPEACTaBICHUS OOyYaOIMXCI O COBPEMEHHOM
KapTUHE MHUpAa U METOAAX €ro HccieqoBaHus, (GOpPMHPYETCS MOHUMAaHHE POJH
CTATUCTUKH KaK UCTOYHHKA COIMATIbHO 3HAYUMON MH(POPMAIIHU | 3aKJIaJIBIBAIOTCS
OCHOBBI BEPOSTHOCTHOTO MBITIUICHHUS.

B cooTBeTcTBUU € AaHHBIMHU LEISIMH B CTPYKTYpE MPOrpaMMbl yueOHOTO
Kypca «BeposTHOCTh U CTaTHCTHUKa» OCHOBHOI'O OOIEro 0Opa30BaHUs BbIJIEJIECHBI
CIIEIyIOIIHNE COJAepKaTeIbHO-MeTouueckue nuHun: «lIpeacTaBneHrne AaHHBIX U
omHcaTeNbHasl CTAaTUCTHKa», «BeposTHOCTHY, «IIEMEHTH KOMOWHATOPUKNY,
«BBenenue B Teopuio rpadoBy.

Copepxanue nunuu «IIpeacTaBieHre JaHHBIX U OMHCATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOW isi (OpMHUpPOBAaHUS HABBIKOB pabOTHl ¢ WH(pOpMalMeil: oT
YTEHUSI W UHTepHperanuu HHOOpMalUM, TMPEACTABICHHOW B Ta0nuIax, Ha
auarpaMmax M rpadukax, g0 cbopa, NpeAcTaBiIeHUs U aHaIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTUYECKUX XapaKTepPUCTHK CPEAHUX M PacCEUBaHMUS.
PabGoTtass ¢ naHHBIMU, OOydYarOIIMEeCs y4aTCs CUYUTHIBATb U WHTEPIPETUPOBATH



JAHHbIE, BBIIBUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEUILINE TUMOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMu, BBI3BIBAIOIIMMH HW3MEHYHMBOCTh, U OIICHUBATH UX
BIIUSIHUE HA PACCMATPUBAEMbIE BEJIMUMHBI U TIPOLECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4YalHOU U3MEHUYMBOCTH, UCCIECIOBAaHUE
3aKOHOMEPHOCTEHW U TEHAEHLUUN CTAHOBUTCA MOTHUBHUPYIOLIEH OCHOBOM JJIA
M3YUYEHUSI TEOPUU BEPOSTHOCTEWU. boiibIIOE 3HAUYEHHE HMMEIOT IPAKTUYECKHUE
3a/1aHusl, B YaCTHOCTHU OTBITHI C KJIACCUUECKUMHU BEPOSTHOCTHBIMU MOJICIISIMHU.

[loHsiTe BEPOSITHOCTH BBOJMTCS KaKk Mepa TMPaBIONON00HUS CIIy4yailHOTO
coObitusi. Ilpm wu3yuenun ydeOHOro Kypca OOydaroIIUMecss 3HAKOMSTCS C
MPOCTEUIIMMU  METOJJaMH  BBIYMCJIEHHUS  BEPOSITHOCTEM B CIIy4alHBIX
AKCIEPUMEHTAX C PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIIOIIUMU CTaBUTh U peliaTh 0oJjiee CIOKHbBIE
3amaud. B ydeOHBI Kypc BXOJAT HadalbHbIE MPEACTABICHUS O CIIy4yalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKECTBAMHU M OCHOBHBIMM OINEpalUsMU HaJ MHOXECTBAMH, PacCMaTPUBAIOTCS
IIPUMEPBI IPUMEHEHUA ISl PELICHUS 3a]ad, a TAKXKE HCIOJIb30BaHUS B JPYTUX
MaTeMaTHYEeCKUX Kypcax U y4eOHbIX IPeIMeETax.

B 7-9 xnaccax u3ydaetcsi y4eOHBIH Kypc «BeposATHOCTh U CTaTUCTHKA», B
KOTOpbIA  BXOASAT paspensl: «lIpencraBineHue AaHHBIX M OINHKCATENIbHAA
CTaTUCTUKa», «BeposTHOCTb», «DNeMeHThl KOMOMHATOpUKH», «BBeneHue B
TEOpHIo rpadoBy.

Ha u3yuenue yueOHOro kypca « BeposiTHOCTh M cTaTUCTHUKa» OoTBOAUTCS 102
yaca: B 7 wiacce — 34 4aca (1 ygac B Hegento), B 8 kiacce — 34 yaca (1 gac B
Heneno), B 9 kimacce — 34 gaca (1 yac B Hezenro).



COILEPKAHUE OBYUEHUSA
7 KIIACC

[IpeacTaBnenue NaHHBIX B BUJIEC TAOJHI], AMarpaMM, rpauKoB. 3aroJIHEHHE
Ta0NMUL, YTEHWE W TOCTPOEHHE AuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpaukoB peanbHbIX npoueccoB. M3Bneuenne nHpopmaluu us3
auarpaMm M TabJINLl, UCTIOJIb30BAHUE U UHTEPIIPETALIMS JaHHBIX.

OmnucarenbHasi CTaTUCTUKA: CpeAHee apudMeThyeckoe, MeAuaHa, pa3Mmax,
HauOoJIbllIcE W HAaWMEHbINIee 3HAUYEHUs Ha0opa YWCIOBBIX JMaHHBIX. [Ipumepsr
CIIy4YalHOM M3MEHYMBOCTH.

Crny4ailHpIif SKCIIEPUMEHT (OTBIT) U CIydYailHOEe coObITHE. BeposTHOCTh U
yacToTa. Pojb ManoBepOSTHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITHI B IPUPO/IE
U B obmiecTBe. MoHeTa u urpaibHasi KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenb BepumHbl. Yucino pédep u cymmapHas
crenenb BepiwH. [IpenctaBienue o cBs3Hoctu rpada. llemu u nuknel. [lytu B
rpadax. O6xon rpada (simepoB myTh). IlpencraBienne 06 OPHEHTHPOBAHHOM
rpade. Pemenue 3amau ¢ momoibio rpados.

8 KIIACC

[IpencraBnenue JaHHBIX B BUJIE€ TAOJIUILI, AUArpaMM, rpauKoB.

MHOXECTBO, DJIEMEHT MHOXECTBa, NOJAMHOXKecTBO. Omnepanuu Hax
MHOXECTBaMu: OObEIUHEHHE, TepeceueHue, nononHeHue. CBoiicTBa omepanuit
HaJl MHOXECTBAMM: IE€PEMECTUTEIbHOE, COYETATEIbHOE, paclpeieuTeNbHOE,
BKItOueHus. Mcmonb3oBanue Tpaduueckoro TMpeACTaBICHUS MHOMXKECTB IS
ONMCaHUS PEATbHBIX MPOLIECCOB U SIBJIECHUM, IPU PEILICHUH 3a/1au.

N3mepenue paccenBaHus JaHHBIX. /[ucriepcusi U CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX Ha0OpOB. J[narpamma paccerBaHus.

DJNieMEHTapHbIe COOBITHS CiiydailHOro ombita. CrydailHble  COOBITHS.
BepositHoct  coObiTuii. OmBITBI € PaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMU
coObiTusiMu. CityyaiiHblid BBIOOP. CBsI3b M€Ky MaJOBEPOSTHBIMU M MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JAEpeBbEB: E€IMHCTBEHHOCTh IIYyTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBSI3b MEXJIYy YHUCIOM BepiiMH U yuciaoMm pédep. Ilpasumio
yMHOeHHUA. Pemenue 3anau ¢ moMmoibio rpados.

[IpotuBomnonoxueie coObiTus. [Quarpamma DOiinepa. OObenuHeHuEe W
nepeceueHue coObiTuil. HecoBmecTHbie  coObrtus. @Dopmyna  ClIOXKEHUs
BEPOSITHOCTEH. YCIOBHAs BEPOIATHOCThb. [IpaBuno ymHoxeHus. HesaBucumble
coObiTus. IlpencraBieHue skcnepuMeHTa B BUAE JepeBa. Pemenue 3agad Ha



HAXOXJICHUE BEPOSITHOCTEH C IOMOIIBIO JepeBa CIY4YalHOTO HKCIIEPUMEHTA,
auarpamm Juiiepa.
9 KJIACC

IIpencraBnenne JaHHBIX B BUAe Tal0nuu, JAMarpaMM, TIpauUKoOB,
WHTEpIpeTanus JaHHbIX. UTeHne u moctpoeHue Tabiul, Auarpamm, rpadukoB 1o
peaJbHBIM J1aHHBIM.

[TepecranoBku u akropuan. CoueTaHUss U YUCIO coUeTaHUH. TpeyroJbHHUK
[Tackans. Pemenue 3a7a4 ¢ MCOIB30BaHUEM KOMOWHATOPHKH.

['eomerpuueckass BeposiTHOCTb. CiydallHbIi BBIOOpP TOUKM W3 (GUTYpHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyI'd OKPY>KHOCTH.

Hcnbitanne. Yenex u Heynada. Cepusi MCHBITAaHUM 1O MEPBOTO ycrexa.
Cepuss ucnoeitanuii bepuymnu. BepostHoctd coObITHII B CEpUM HUCHBITAaHUN
bepnynnu.

CnyvaiiHas BeNWYMHA W PACHPEACICHUE BEPOSTHOCTEW. MartemaTtuueckoe
OXKMIaHue W gucnepcud. IlpuMepbl  MaTeMaTHYeCcKOTO  OXHUAAHUSA — Kak
TEOPETUYECKOI'0 CPEIHEro 3HAaYCHUS BEIMYMHBL. MareMaruyeckoe OXHUIaHUuE U
OUCHIEPCUSl CIIyYalHOM BEIMYMHBI «YHUCIO YCHEXOB B CEpUHM HCHBITAaHUUN
bepnynm.

[TonsiTe o 3akoHe OoNbIIMX yucen. M3mepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. PoJib 1 3HaueHue 3aKoHa OOJIBIIKX YHCEI B IPUPOJE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«BepoATHOCTB M CTATUCTHUKA» XapaKTEPU3YIOTCS:

1) naTpruoTH4YecKoe BOCIUTAHUE:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIIOMY M  HACTOSLIEMY POCCUHCKOMN
MaTreMaTHKH, LEHHOCTHBIM  OTHOIIEHHWEM K  JOCTH)KEHUSM  POCCHUUCKHUX
MaTeMaTHKOB M POCCHICKONM MAaTEMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHUH B APYIMX HAyKax U NPUKIAIHBIX cepax;

2) rpamaaHCcKoe M 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBINOJHEHUIO 00SI3aHHOCTEN T'pakJlaHWHA U peallu3aliu €ro
paB, [MPEACTAaBICEHUEM O MaTEMaTHYECKUX OCHOBAaX (PYHKIHMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MNPOLELYp Ipa)AaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MPHUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B pEIICHHH MPAKTUYECKUX 3a]ad
MaTeMaTUYEeCKOM HAIIPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHusl Ha MPOTSKEHUU BCEU KU3HU IS YCIEIIHOW MpodeccHoHaTbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUAY AJIbHON TPAaeKTOPUM 0Opa30BaHUS U KU3HEHHBIX TUIAHOB C
y4ETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKOe BOCIINTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTEeMaTU4YECKUX OOBEKTOB, 3ajJay, PELICHUM, pacCyXKIeHUH, YMEHHUIO BHJIETbH
MaTeMaTH4EeCKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpPMEHTALIMEN B JEATCIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YE€IOBEKA, MPUPOIBI U
oOllecTBa, MOHMMAaHUEM MaTEMaTHYECKOM Haykh Kak cdepbl 4YeloBEeYeCKOM
NEATEIIbHOCTH, JTANOB €€ Pa3sBUTUSA U 3HAYUMOCTHU I PAa3BUTHUS LIMBWIM3ALINHU,
OBJIQICHUEM SI3bIKOM MATEMAaTHKH U MATEMAaTHYECKOW KyJIbTYypOWl KaK CpPEACTBOM
MO3HAHUS MHUpA, OBJIAJACHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIEA0BATEIbCKOM
NESATENbHOCTH;



6) ¢usuueckoe BocnuTaHue, GOpMHpPOBAHHME KYJbTYPbI 3A0POBbSI H
IMOLUMOHAJIBLHOIO 0JIATOMOJIYyYHs:

TOTOBHOCTHIO TPUMEHSITh MaTEMaTHUYECKHWE 3HAHWUS B MHTEPECax CBOETO
3I0POBBS, BEACHHS  3JI0POBOTO  0O0Opa3a  Ku3HU  (3I0pOBOE€  MHUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA U OTAbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA pPEQIEKCUU, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0rH4YecKOe BOCIIUTAHME:

OpUEHTAllMEN HAa MPUMEHECHHE MAaTEMaTHUYECKUX 3HAHHUU JJIsI pelleHUs 3a1ad
B 00JIACTHM COXPAHHOCTH OKpY Kalollel cpe/bl, MIAHUPOBAHUS TMOCTYIKOB H
OIICHKA HX BO3MOKHBIX MOCJIEACTBUN [IJIi OKpYXalollel Cpelbl, OCO3HAaHUEM
rI100adbHOTO XapakTepa HKOJOTHUECKUX MPOoOIeM U MyTel UX perieHus;

8) apantanus K U3MEHSIOIIMUMCH YCJIOBHSM COUMAJBHOW M MPHPOITHON
Cpeabl:

TOTOBHOCTBIO K JEHUCTBHSIM B YCIOBHUSIX HEONPENETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIeATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y APYTHX JIOed, MpuoOpeTrarb B COBMECTHOM EATEIILHOCTH
HOBBI€ 3HAHMS, HABBIKA U KOMIIETEHIIUHU W3 OMBbITa APYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHWM HOBBIX 3HAHWK, B TOM YHUCIE
bopMyIHpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSIX, B TOM YKCIIE
paHee HEHM3BECTHBIX, OCO3HaBaThb JAC(UUUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh
MpUHUMAEeMbIe peIIeHUs W ACUCTBHs, (OPMYIUPOBATH M OIEHWBATh PUCKU U

MOCIIENICTBUS, (GOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3zoBble JlornyecKkue e CTBUA:

e BBISIBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TMOHSTHI, OTHOIIEHUN MEXIy TMOHITUSIMHU, (OPMYIHPOBATH
ONpeNeNeHUs  MOHSITUW, YCTAHABIMBATh  CYIIECTBEHHBI  MpPU3HAK
KJIaccu(uKauy, OCHOBaHUA [Jia OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAIU3A;

e BOCHpHWHHMATH, (QopMynaupoBaTh W  MpeoOpPa3oOBBIBATh  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpHUIIATENbHBIC, CAMHUYHBIC, YacTHBIE U oO0IIue,
yCJIOBHBIE;



BBISIBIISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTuBopeunsi B (akrax, JaHHBIX, HAONIONECHUSX U YTBEPKICHUSX,
npeayiaratb KpUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOYECHUM 0 aHAJIOTHH;

pa3bupaTh J0Ka3aTelbCTBAa MAaTEMATHYECKUX YTBEPKICHUHN (TIPSAMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIC JOKa3aTelbhCTBa
MareMaTH4ecKux (aKkTOB, BBICTpAWBaTh apPTyYMEHTAIMI0, TPUBOIUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KIACHUS;
BBIOMpAaTh Croco0® pemieHus ydeOHOW 3afaud (CpaBHUBATh HECKOJBKO
BapUAHTOB peElIeHUs, BbIOUpaTh HauOoyiee MOAXOASIIMMUA C y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCKue HeﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopmynupoBaTh BOMNPOCH, (UKCUPYIOUIUME MPOTUBOpEUYHE, MpodiIeMy,
CaMOCTOSITEILHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (OPMHPOBATH
THIOTE3Y, apTyMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTH 1O CAMOCTOSITEIBHO COCTABICHHOMY IUIAaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4EeCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;
CaMOCTOSITEILHO (POPMYIUPOBaTh 0000IIEHUS U BBIBOJBI MO pe3yjabTaTaM
MPOBEAEHHOTO HAONIOJNEHUS, HCCIEIOBAHMS, OLEHHBATh JOCTOBEPHOCTh
MOJIYUYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TaKXKe BBIIIBUTATh
MIPENTOIO0KEHHUS O €T0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

PaGoTa ¢ unpopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(MOpPMAIUH, JaHHBIX,
HEOOXOIUMBIX JIJISI pEUICHUS 3a1a4H;

BBIOWpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH
nH(pOpMaLKIO pa3TUYHbIX BUAOB U (OPM IPEACTABICHUS;

BbIOMpaTh GopMy TMpeAcTaBieHUs HUHPOPMAIMU U WUIUTIOCTPUPOBATH
pelaemMble 3aaud  cXeMaMmu, JuarpaMmamMu, HWHOM rpadukod U ux
KOMOHWHAIUSIMU;

OIICHUBATh HAAEKHOCTh WH(POpPMAIMK TIO KPUTEPHUSM, NPEIIOKESHHBIM
YUUTENIEM WA COPMYIUPOBAHHBIM CaAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC YUeOHbIC 1eiCTBUSA:

BOCIIPHMHHUMATh U (bOpMYJ'II/IpOBaTB CyKJICHUA B COOTBCTCTBHU C yCIIOBHAMU
Hu neiIsiMu O6I]_ICHI/I$I, ACHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHHS 1O XOJYy pPEIICHUS
3aJ1aud, KOMMEHTUPOBATh MOJTYUYCHHBIN pe3yJibTar;

B X0Jie€ 0OCYXKJICHHS 3a]]aBaTh BOMPOCHI MO CYIIECTBY O0OCYk IaeMOU TEMBI,
npoOJieMbl, perracMoi 3a/1aun, BhICKa3bIBaTh UJIEU, HAIICICHHbIE HA MOUCK
pelleHusl, COMOCTaBIATh CBOM CYXICHUS C CYXICHUAMHU JAPYTUX
YYaCTHUKOB JAHaliora, oOHApYX UBAaTh PAa3IUYUE U CXOJCTBO MO3UIUN, B
KOppekTHOU popMe popMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKCHHUS;
MIPEACTaBIATh pe3yabTaThl perieHus 3a/1auu, AKCIIEPUMEHTA,
MCCIIEI0BAHUS, TPOCKTA, CAMOCTOSITEILHO BHIOMpaTh (OpMaT BHICTYILICHHS
c yu€ToM 3a/1au Mpe3eHTAIUU U OCOOCHHOCTEN ayIUTOPHUU;

MOHUMATh U UCIOJI30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUIYAIbHOM
paboTHI IPU PEIICHUH YUeOHBIX MaTEMAaTHYECKUX 3a7ady;

MPUHUMATH 1I€JIb COBMECTHOM AESATEIBHOCTH, MJIAHUPOBATHh OPTraHU3AIUIO
COBMECTHOM paloThl, pachpenensTh BUIbI paboT, J0TOBApUBATHCA,
00CyX/I1aTh MPOLIECC U PE3yJbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJBbKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbIX ¢GopMax paboTel (0OCykiaeHuUs, 0OMeH
MHEHHSIMU, MO3TOBBIE LITYPMBbI U IPYTHUE), BBIIOJHATh CBOIO 4acTh padOThI
U KOODJIMHHUPOBATH CBOU JCUCTBUA C JAPYTUMHU UICHAMH KOMAaHJIbI,
OIICHMBATh Kay€CTBO CBOETr0 BKJaga B OOMIUNA MPOAYKT MO KPUTEPHUSIM,
chOpMYJIHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICUCTBUSI.

PeI‘y.]IHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnme Jef CTBUSA

CﬂMOOpFaHI/I3aHI/IHZ

CaMOCTOSITEILHO COCTAaBJISITh IUIAH, AJITOPUTM pEIICHUS 3a7auu (WJIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS C yYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MHGOPMAIIUH.

CﬂMOKOHTpOJ’IL, 3MOIIHOH3JILHLIﬁ HHTEJIJICKT:

BJIAJIETh CIIOCO0AMU CaMOTIIPOBEPKU, CAMOKOHTPOJISI ITpoIlecca U pe3yJibTara
pELIECHNUSI MATEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELIEHUH 3aa4U,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENLCTB,
HalJIEHHBIX OLINOOK, BHIABIECHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IMOCTABICHHON LEIU U
YCIIOBUSIM, OOBACHSATH MPUYUHBI JIOCTUXKEHUSI WM HEAOCTHUXKEHHS LIEIH,
HaXOJIUTh ONINOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY .

HNPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyueHuss B 7 kJjacce OOyYarOmMUNUCS TOJIYUYUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yurate wuHGOpMAIUIO, MPEICTABICHHYI0 B TalOilullaXx, Ha JguarpaMmmax,
NpeACTaBIsATh JaHHble B BUJE TaONHUll, CTPOUTH AUArpaMMbl (CTOJIOUKOBBIE
(cTosibuarhie) U KPYTOBBIC) IO MACCHBaM 3HAUYCHUM.

OnuceiBaTb M HUHTEPIPETUPOBATH  pEaJbHbIE  YHCIOBBIE  JaHHBIE,
npe/cTaBIeHHbIE B TaOIUIaX, HA qUarpaMMax, rpadukax.

Hcnonb3oBarh MJisi ONMUCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apudmeThyeckoe, MeauaHa, HauOOJIbIIEE U HAaWMEHbIIEe 3HAYCHUS,
pasMax.

NMeTs mnpeAcTaBlieHWEe O CIIy4YalHOM HM3MEHYMBOCTH Ha IMPUMEpax IEH,
(bu3NYEeCKUX BEIWYWH, aHTPONMOMETPUYECKUX HaHHBIX, UMETh MIPEACTABICHUE O
CTaTUCTUYECKON YCTOUYUBOCTH.

K xoniy oOyuenuss B 8 kJjacce oOydaromuiicsi TMOJYUYUT CIEAYyIOIINe
MIPEAMETHBIE PE3YIIbTATHI:

W3Bnekarb u mpeoOpa3oBbIBaTh WH(OpMALNIO, TPEACTABICHHYIO B BUIC
Ta0IuI, AUarpaMm, TpauKoB, NMPEICTABIATh JaHHBIC B BUE TAOIUIl, JUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMONIBIO CTATUCTHUYECKHUX IOKA3aTeeh: CPEeIHUX
3HaYECHHUU U Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTAaHAAPTHOE OTKIOHEHUE).

Haxoautb 4acTOTBhI YMCIOBBIX 3HAYEHUNW M YaCTOThI COOBITUH, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPEeHUN 1 HAOJII0ICHUIA.

Haxonutb BEpOSITHOCTH CIyYalHBIX COOBITUN B OMbBITAX, 3HAs BEPOSTHOCTHU
AJIEMEHTApHBIX COOBITUM, B TOM YHUCJIE B OIbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh Trpaduueckue MOENIU: JEPEBO CIYyYaHOTO JKCIEPUMEHTA,
auarpaMMbl Disepa, yuciioBas mpsiMasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, IOJMHOECTBO,  BBINIOJHSTh
omepalvy HaJ MHOXECTBaMHU: OOBEJUHEHHE, T[epeceueHue, JOIMOJIHEHUE,
MIEPEUYNCIIATH 3JIEMEHTHI MHOXECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBarh rpaduueckoe MPEACTABICHUE MHOXXECTB U CBSI3€d MEXIY
HHAMMU JJIS1 OIIMCAHUS MPOLIECCOB U SBJICHHM, B TOM YHUCIIE IIPU PEUICHUU 3a]a4d U3
APYTUX y4eOHBIX MPEAMETOB U KYPCOB.

K xoniy oOyueHus B 9 kJjacce oOydYaromuics TOJYYUT CIETYIOIINC
MIPEIMETHBIE PE3YJIbTATHI:

W3Bnexkarb U mpeoOpa3oBbIBaTh HHGOpPMAIMIO, MPEACTABICHHYIO B
pa3IUYHBIX HMCTOYHUKAX B BHJE TaONUIl, AUarpaMm, rpapuKoB, MPEICTABISTH
JaHHBIE B BUJI€ TaOIUIl, AUArPaMM, TPAPUKOB.



Pemate 3amayum  opraHuM30BaHHBIM IepeOOpPOM BApUAHTOB, a TaKXKE C
HCIOJTb30BaHMEM KOMOMHATOPHBIX MIPaBUI U METOJIOB.

Hcnonp30Bare ONUcCaTENbHBIE XApPAKTEPUCTUKHA JUISI MACCUBOB YMCIOBBIX
JAHHBIX, B TOM YUCJI€ CPEIHUE 3HAYCHUS U MEPbI PACCEUBAHUS.

Haxoauth 4acTOThI 3HAYEHHUM M YaCTOTHI COOBITHS, B TOM YHUCJE MOJb3YSCh
pe3yiabTaTaMy MPOBENEHHBIX U3MEPEHUN U HAOIIOICHUM.

Haxoauth BEpOSITHOCTH CIy4allHBIX COOBITUI B WM3YUYEHHBIX OMBITaX, B TOM
YUCJIE B OMNBITAX C PAaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
WCIBITAHUM 10 TIEPBOTO yCII€Xa, B CEPUAX UCMBITAHUN bepHyIuIn.

NmeTp mpencraBiieHHE O CIy4YalHOM BEJIUYMHE W O PaCHpedciCHUU
BEPOSITHOCTEMN.

NMeTb mipeAcTaBiieHHE O 3aKOHE OOJIBIIUX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YalHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJBIIUX YUCET B
MpUpoOJie U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HanmMeHoBaHHe pa3/1e/ioB U TeM uudgpoBbie
Ne ni/nn P KonTtponbnbie | IlpakTHyeckue (upp )
NnporpaMmbI Bcero o0pa3oBaTte/ibHbIE
padoThsI padoThbl
pecypcbl
Bubnuoreka LIOK
1 HpencTaseHHe NaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [IOK
2 Onucateibhas craTneruka 8 ! https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
3 Catyuaiias H3MCHMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
Bubnunoreka LIOK
4 Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposgTtHocTh 1 yacToTa CIIy4aitHOTO bubnuoreka [IOK
5} 4 1
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
6 O0001IeHe, CUCTEMATH3aIU 3HAHUN 5 2 httos://m.edsoo.ru/7fA15dc
OBIIEE KOJIMYECTBO YACOB I1IO ITPO'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB H TeM uudgpoBbie
Ne n/m P Kontpoabnbie | IlpakTuyeckue (udpp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Bubnunoreka LIOK
! Tosroperme kypea 7 kiacca 4 https://m.edsoo.ru/7f417b2
) OnwucarenbHas craTucTUKa. PaccenBanue 4 bubmuorexa [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [IOK
3 Mroxkectsa 4 https://m.edsoo.ru/7f417h2
. bubnmoreka [JOK
4 B 6 1
CPOATHOCTL CIy\aliHOTO COOBITHA https://m.edsoo.ru/7f417fh2
bubnuorexa LIOK
> Brenerme B Teopmio rpagos 4 https://m.edsoo.ru/7f417fbh2
. bubmuoreka [IOK
6 CatysaitibIe coObrmhs 8 https://m.edsoo.ru/7f417h2
. bubmuorexa [IOK
7 O06006111EHME, CUCTEMATH3ALIMS 3HAHUI 4 2 httos:/m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HayuMenoBanue pa3aeyioB U TeM nudposLie
Ne n/m P Kontpoabnbie | IlpakTuyeckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Bubnunoreka LIOK
1 Tostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubnuorexa [IOK
2 DIICMEHTE KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomeTpruueckas BEpOATHOCTh 4 bubnnorexa [JOK
coMeTpuace CpoATHOC https://m.edsoo.ru/7f41a302
bubmuorexa [IOK
4 Hembrrasms bepiyum 6 1 https://m.edsoo.ru/7f41a302
. bubnunoreka [IOK
S Crysaiinas senmnma 6 https://m.edsoo.ru/7f41a302
bubnuorexa [IOK
6 Obodmenue, KOHTpOI 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 2



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuvecTBo yacos DJIEKTPOHHBIE
ara nuppoBbIe
Nen/m | Tema ypoka Kourtpoasnsie | IIpakTnyeckue o p
Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThbl padoThI
pecypchbl
1 [IpencraBneHue JaHHBIX B 1 bu6muoreka [JOK
TadIuIax https://m.edsoo.ru/863ec1f8
) [IpakTryeckue BIUUCIEHHUS 110 1 bu6nuoreka LIOK
TaOJIMYHBIM TaHHBIM https://m.edso0.ru/863ec324
3 W3Bnedenne u HHTEpIIpETALIUS 1 bubanorexa HOK
TaOJIUYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padora "Tabmurer" 1 1
I'paduueckoe npencrasienue
5 JaHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX ) https://m.edsoo.ru/863ed18e
JarpaMm
UreHue 1 NOCTPOEHUE TUarpaMM.
6 [Ipumepsnr eM(I))r a(bI/I‘-IJZCKI/II:( 1 bubmrorexa LIOK
PUMEPHL A P https://m.eds00.ru/863ed602
rarpamm
7 [IpakTuueckas pabora 1 1 bu6nuoreka [IOK
" lnarpammsl" https://m.edso0.ru/863ed72e
8 Uucnossie Habopwl. CpeHee 1 bubnmoreka [JOK
apupMeTn4ecKoe https://m.eds00.ru/863ed846
9 Yucnossle Habopel. CpenHee 1 bu6muoreka [JOK
apupMeTn4ecKoe https://m.eds00.ru/863ed846
10 Meauana yncioBoro Habopa. 1 bubnmorexa LIOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y CcTONYUBOCTH MeIUAHbBI

https://m.edso0.ru/863edb3e

Menauana 4uciioBoro Habopa.

11 .
Y CcTOMYNBOCTh MEIHMAHBI
12 [IpakTuueckas padora "Cpennue bubnmnoreka [JOK
3Ha4YeHUA" https://m.edsoo.ru/863edc6a
HauGomnpiiee 1 HauMeHbIIICE
13 3HAYCHMS YHCIOBOTO Habopa bubmmorexa [JOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
HawubomnbIiee u HauMeHbIIee
14 3HAYCHMSI YHCIIOBOTO Habopa.
Pazmax
HauGonpimiee 1 HanMeHbITICEe
15 3HAYEHHS YUCIIOBOTO Habopa.
Pa3zmax
Kontponsnas pabora mo remam
16 "TIpencTaBicHUe TaHHBIX Brbmorexa HOK
o https://m.eds00.ru/863ee390
OmnucarenbHas CTaTUCTUKA
17 CityyaitHasi U3MEHYUBOCTD bubnunoreka [JOK
(mpuMepsI) https://m.edso0o.ru/863ee4bc
18 YacroTa 3HauCHHUI B MACCUBE bubnunoreka LIOK
JAaHHBIX https://m.edso00.ru/863ee69c
bubnnoreka [IOK
19 r
PYTHHpOBKA https://m.edsoo.ru/863ee9d0
20 I'mcrorpamMmebl
bubnunoreka LIOK
21 r
HCTOTPaMMET https://m.edso0.ru/863eeelc
99 [IpakTnueckas pabota "Ciyvaiinas bubnuoreka [IOK

U3MEHYUBOCTD"

https://m.edso0.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, Bepmmna, pedpo.

23 IT TaBJICHHUE 3a/1a4 C ITIOMOIIb bubmmorexa [JOK
PeAc CHAE Sk © TOMOIIETO https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJ€HTHOCTD) BEPIIIMHEIL.
24 Yucno éée U cymma )HaSIpCTeHeHI) bubmmorexa LIOK
pebep i cyMMap https://m.edsoo.ru/863efOba
BepiuH. Llens u mukn
o5 Hens u k. [TyTte B rpade. bubnmoreka [JOK
[IpencraBnenue o cBa3HOCTHU Tpada https://m.edsoo.ru/863ef236
26 [IpencraBnenne 06 bubnnorexka [HOK
OpPUEHTHUPOBAHHBIX Ipadax https://m.eds00.ru/863ef3b2
97 City4aitHblif OMIBIT U CITy4aiiHOE bubanorexa HOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTE 1 9acTOTa COOBITHSL.
Ponbs ManmoBeposATHBIX U bubnnorexka [IOK
28
IIPAKTUYECKH TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHIA B IPUPOJIC U B OOIIECTBE
29 Momnera u urpajibHast KOCTb B
TEOPUU BEPOSITHOCTEN
30 [IpakTuueckas padora "HacroTa bubnmnoreka [JOK
BbINAIeHUs opia' https://m.eds00.ru/863ef8a8
KonTtponsnas pabora mo Temam
31 "CryuyaliHasi U3MEHYUBOCTb. bubnmnoreka [JOK
I'pads1. BeposTHOCTH CirydaitHOTO https://m.eds00.ru/863f0186
coObITHs"
39 [ToBTOpeHnue, o600IICHNE. bubanorexka HOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, obo0IIeHNE. bubnunorexa LIOK

OmnucarenbHas CTaTUCTUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34

[ToBTOpenue, 06o0OIICHHE.
BeposTHOCTB cityualtHOro CoOBITHS

bubmnoreka [IOK
https://m.edsoo.ru/863efecO

OBUIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863efec0

8 KVIACC

KoanvecTBo yacoB DJIEKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpouabnbie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBneHue TaHHBIX. 1 Bbubmorexa [JOK
OnwucarenbHast CTaTHCTHKA https://m.edso0.ru/863f029¢
5 CinyyaitHas u3MeHYMBOCTh. CpesiHue 1 bubnmmoreka [JOK
YHCIIOBOrO Habopa https://m.edsoo.ru/863f03fc
3 Crnygaitabie coObiTHs. BeposTHOCTH 1 1 bubnnoreka [HOK
YacCTOTHI https://m.edsoo.ru/863f0578
Knaccuueckue Monienu Teopuu
4 BEPOATHOCTEH: MOHETA M UTpajibHast 1 bubmmorexa LOK
p ' p https://m.eds00.ru/863f076¢c
KOCTh
bu6moreka [IOK
> OTicnoHeHHs L https://m.edsoo.ru/863f0a50
bu6mmoreka [IOK
0 Jlucriepens tnenosoro Hadopa ! https://m.edsoo.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHHE YHCIIOBOTO 1 bubmorexa LJOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpamMmbl pacCeHBaHUS 1 bubmorexa HOK
p p https://m.edsoo.ru/863f0eab
bu6moreka [IOK
9 MHOXeCTBO, OAMHOKECTBO . https://m.edsoo.ru/863f1180
Onepanuu HaJi MHOKECTBAMHU:
10 o0beIMHEeHnEe, TTIePECEUCHHE 1 bubmorexa [JOK
s > TP ’ https://m.eds00.ru/863f143c
JOTIOJTHEHHE



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
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https://m.edsoo.ru/863f0a50
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https://m.edsoo.ru/863f143c

CaoiicTBa onepaiuii Hal
MHOKECTBaMHU: MIEPEMECTUTENHHOE,

bubmoteka [IOK

11
COYETATEIIbHOE, PACIPEICIUTEIILHOE, https://m.edsoo.ru/863f1784
BKJIIOYECHUSA

12 I'paduueckoe mpeacraBneHmne bubnamnoreka HOK
MHOKECTB https://m.edso00.ru/863f198¢c

13 KoHTponwsHas padora o remam
"Cratuctuka. MHOXecTBa"

14 DnemeHTapHble coObITUs. CiyuaiiHbie bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/863fldec
bnaronpusitcrByromue

15 BJIGMGHEEI HBIE ZO6HI;IITI/IH Bubmrorexa LIOK

p o https://m.edso0.ru/863fldec
BepositHOCTH COOBITHIA
BnaronpustcrByromue
16 3ﬂeMeH£a HBIE ZO6TITI/ISI Bubmiorexa ITOK
P . https://m.edso0.ru/863f1f72
BepositHocTH coOBITHI
OMBITHI C paBHOBO3MOXKHBIMH
17 3JEMEHTAPHBIMHU COOBITUIMU Brbmioreka LJOK
N pu ' https://m.edsoo.ru/863f21ca
CrnyyaiiHslii BEIOOD
OIBITHI ¢ PABHOBO3MOKHBIMH
18 3JIEMEHTAPHBIMUA COOBITHSIMU Bubmrorexa LIOK
. pv ' https://m.edsoo.ru/863f21ca
Ciy4aitHbiii BEIOOD
[IpakTuueckas padora "OnbITH C

19 ABHOBO3MOKHBIMH 3JICMEHTAPHBIMH Bubmzorexa HOK
P " https://m.eds00.ru/863f235a
COOBITUSIMU

bubmmoreka [IOK

20
Jlepeno https://m.edsoo.ru/863f2ade

21 CaoiicTBa nepeBa: eJMHCTBEHHOCTh bu6mmoreka [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

IIyTH, CYIIECTBOBAHUE BUCSUYECH
BEPIINHBI, CBS3b MEXTy YUCIOM
BEPIIMH U YUCIIOM pEdep

https://m.edsoo.ru/863f2bac

22 [IpaBuno ymMHOXKEHUS bubmorexa HOK
P O YMHONE https://m.edso0.ru/863f2cd8
bu6mmoreka [IOK
23 IT
DABIDIO yMHOMCHIA https://m.edsoo.ru/863f2e36
bubmunoreka LIOK
24 IT
POTHBOIIOIOKHOE COOBITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Jitniepa. O0ObeaAuHEHNE U bubnuoreka [IOK
TepeceueHne COOBITHI https://m.edsoo.ru/863f3214
26 HecosMmectHbie coObiTHs. Popmyna bubnmoreka [JOK
CJI0’KE€HHUSI BEPOATHOCTEN https://m.edsoo.ru/863f3372
97 HecoBMmectHbie coObiTs. @opmyia bubnuorexa [JOK
CJIO’KE€HHUSI BEPOATHOCTEN https://m.edso0.ru/863f3764
[IpaBun0 YMHOXEHMS BEPOSATHOCTEH.
28 YcnoBHAsE BEPOSITHOCTh bubmorexa [JOK
P ’ https://m.edsoo.ru/863f38ae
HesaBucumbie coObITHs
[TpaBmiio yMHOXEHUS BEPOSITHOCTEH.
29 VYcioBHast BEpOATHOCTh bubsmorexa HOK
P i https://m.eds00.ru/863f3b06
HeszaBucumbie cOOBITHS
[IpencraBnenue ciydaifHOro bubmorexa LJOK
30
JKCIIEPUMEHTA B BUJE JepeBa https://m.edsoo.ru/863f3che
31 [IpencraBnenue ciydaifHOro bubmuoreka LIOK
SKCIIEpUMEHTA B BUJE JACpeBa https://m.edso0.ru/863f3f20
[ToBTOpeHnue, ob00ImIECHNE.
bubauoreka IIOK
32 [IpencraBneHue TaHHBIX.

OnucarenpHas CTATUCTHAKA

https://m.eds00.ru/863f4128



https://m.edsoo.ru/863f2bac
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https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
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bu6mmoreka [IOK

33 losopenue, ododmenne. I'pador L https://m.eds00.ru/863f4312
KonTponbHast paboTa o remam
34 "Cryuaiinble coObITHs. BeposSTHOCTD. 1
I'padsr”
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f4312

9 KVIACC

KonuvectBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Konrtpoabnbie | IlpakTuyeckune Aara unpposbie
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmumoreka LIOK
! lpencrannerye faHHbIX ! https://m.edsoo.ru/863f47ea
2 OrnucarenbHasi CTAaTUCTUKA 1 bubmmorexa [OK
https://m.edsoo.ru/863f47ea
3 Onepanuu Haa COOBITUSIMU
HesaBucumocts coObITHI
5 Komb6unaTopHoe npaBuio 1 bubnnoreka [HOK
YMHOKEHUS https://m.edsoo.ru/863f4e16
5 [TepectanoBku. dakTopual. 1 bubnnorexka HOK
CoueraHus U 4UCIO COYETAaHUI https://m.edsoo.ru/863f4e16
bubmmoreka [IOK
! TpeyromHik Hactans ! https://m.edsoo.ru/863f5014
[TpakTrueckas pabota
3 "Brrancnenne BeposiTHOCTEH ¢ 1 1 bubnnoreka HOK
HCTIOJIb30BAHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(YHKIMI 2JIEKTPOHHBIX Ta0IHII"
['eomeTpuueckas BEpOSITHOCTb.
9 Cry4aitHbIi BBIOOP TOYKH U3 1 bubnnoreka HOK
(burypsl Ha TIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyTU OKPYKHOCTHU
10 ['eomeTpudeckas BEpOSITHOCTb. 1 bubnnoreka [HOK
CrnyyaiiHblii BBIOOp TOUKH U3 https://m.edsoo.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
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(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka,
U3 AyTU OKPYKHOCTHU

I'eomeTpuueckast BEpOSITHOCTb.
CryyaiiHblil BEIOOpP TOUKH U3

bubmoteka [IOK

1 (burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTU OKPYKHOCTHU
I'eomeTpuueckas BEpOSITHOCTb.

12 CrnyuaiiHblii BHIOOp TOUKH U3 bubnmnoreka HOK
(burypsl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 IyTU OKPYKHOCTHU
HcnbiTanue. Ycnex u Heyaya.

13 Cepus ucnsITaHU 10 IEPBOTO EH6J_IHOTeKa LOK
yerexa https://m.eds00.ru/863f6162
Hcnbrtanue. Ycnex u Heyaaya. BuGmorexa LIOK

14 Cepus ucnbITaHUM 10 IEPBOTO
yenexa https://m.edso0.ru/863f6356
Hcnertanue. Ycnex u Heygaya.

15 Cepus ucnbITaHUM 10 IEPBOTO
ycrnexa
Ncnbrranus bepryim.

16 BeposatHocTu coObITHii B cepun EH6J_IHOTeKa HOK
ucnbITanuid bepHymm https://m.eds00.ru/863f64d2
Hcnbrranus bepryinm. BuGmorexa LIOK

17 BepostHocTr coObITHIA B CepUH
S — https://m.edsoo.ru/863f6680

18 [IpakTuueckas padora "VcnbiTanus bubnuoreka [IOK
bepuymmm" https://m.edsoo.ru/863f67de

19 Cnyuaiinas BeJIMUMHA U bubnnoreka [JOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacrnpeenieHle BEpOsSTHOCTEN

https://m.edso0.ru/863f6b44

MaremaTnyeckoe OXKUIaHUE U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIyYallHON BEJINYUHBI https://m.eds00.ru/863f6da6
ITpuMmepsl MaTEeMaTHYECKOTO
21 oxIZH alfns{ KaK TEOPETHYECKOTO bubmmorexa HOK
a p https://m.edsoo.ru/863f6f86
CPEIHETO 3HAYCHUS BEIIMIUHBI
bubmmoreka [IOK
22 IT 5
OHATHE O 3AKOHE DOJILILIHX HHCE https://m.edsoo.ru/863f72c4
93 N3MepeHnune BEposTHOCTEN € bubmuoreka [JOK
MOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenne 3akoHa OOJIBIINX bubnunoreka HOK
qucen https://m.eds00.ru/863f7116
o5 O06o06menne, cucTeMaTH3aus bubnunorexa [JOK
3HaHui. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783c
26 O0001enue, cucTeMaTH3aus
sgaHuii. OnrcarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3aus
27 sgaguil. IIpencrasieHne JaHHBIX Bubmiorexa [TOK
P ) https://m.edsoo.ru/863f893a
OmnucarenbHas CTATHCTHKA
O0001enue, cucTeMaTH3aIHs
28 3HaHUH. BEpOoATHOCTH CIIy4aliHOro bubmmorexa LOK
- PP y https://m.eds00.ru/863f7a4e
coOBITUS
O0o0061IeHNEe, CHCTEMATH3AIUS
29 3HaHWI. BeposTHOCTH city4yaitHOro bubnmnorexka HOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOHWHATOPUKH
30 O0o0061IeHre, CHCTEMATH3AIHS bu6mmoreka [IOK

3HAHMI. DIEMCHTEI

https://m.eds00.ru/863f7e54
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KOMOHMHATOPHKH

O0001enue, CUCTEMaTH3ALHUS

31 3HAHUU. DJIEMEHTHI 1 bubmuoreka [IOK
koMOuHaTopuku. CiyuaiiHble https://m.edsoo.ru/863f8408
BEITUYHHBI ¥ PACIIPEICIICHUS
O0001enne, CUCTEMaTH3aLH
N . bu6mmoreka [IOK
32 3HaHM. Ciy4aifHble BETUYUHBI U 1
https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6mmoreka [IOK
33 n 0 1
TOTOBA KOHTPOIbHAM pabota https://m.edsoo.ru/863f8b56
34 O0001enne, CUCTEMaTH3aLHS 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
NnpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
5 BepostHOCTE 1 cTaTHCTHKA
Uurate nHpOpMAIUIO, MPEACTABICHHYIO B TaOMUIAX, HA AHAarpaMMax,
51 NpEJCTaBIsATh JaHHBIE B BUAEC TaOMUIl, CTPOUTHh JHATrPAMMBbI
(cronbukoBblie (cTONOYATHIC) U KPYTOBBIC) TIO MACCUBAM 3HAYCHUN
5 5 OnuceiBaTh W UWHTEPHPETUPOBATh peajbHBIC YHCJIOBBIC JIaHHBIC,
Npe/ICTaBJICHHbBIE B TaOMUIaX, HA qUarpammax, rpadukax
Hcnonb3oBarh INIE: | OITHCAHUS JAHHBIX CTAaTUCTUYCCKHUE
5.3 XapaKTePUCTUKH: CpellHee apupMeTHIeCcKoe, MeuaHa, HaubobIee u
HAaMMEHbIIIEE 3HAYCHUS, pa3Max
Nmets nipeacTaBieHne 0 cay4ailHOW U3MEHYMBOCTH Ha MpUMeEpax IeH,
54 busznyecKkux  BENUYHMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh
IIPECTABJICHUE O CTATUCTUYECKON YCTOWYUBOCTHU
8 KJIACC
Kox .
IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJabTara
5 BeposTtHOCTh 1 cTaTUCTHKA
W3BnekaTh W mpeoOpa3oBbIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B
5.1 BUjie TaOJiWI, AWarpamm, rpaduKoB, NPEACTaBISATH NAHHBIE B BHC
TabuIL, qrarpamm, rpadukoB
OnucelBaTh JaHHBEIC C IIOMOIIBIO CTAaTUCTHYSCKUX IIOKa3aTelICH:
5.2 CpeIHUX 3HAYEHUH M Mep paccenBaHus (pa3max, AUCIEpPCUS U
CTaH/IapTHOE OTKJIIOHEHUE)
5.3 HaxoauTh 9acTOTHI YMCIOBBIX 3HAYCHUM M YaCTOTHI COOBITHH, B TOM




YHCIIe TI0 Pe3yIbTaTaM U3MEPEHHUN 1 HAOIIOICHHIA

Haxonute BeposTHOCTH Ciy4yallHBIX COOBITUH B OMNbITaX, 3Has

5.4 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM 4YMCJIE€ B OMNbITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU COOBITHSIMHU
E 5 Hcnonp3oBate  rpaduyeckume  Monenu:  JAEPEBO  CIYYaHHOTO
' 9KCIEPUMEHTA, AUarpaMMbl DWUJepa, YUcaoBas Mpsmas
OnepupoBaTh NOHATHAMM: MHOXECTBO, IOAMHOXKECTBO; BBINOJIHATH
£ 6 olepallMyd  HaJ  MHOXECTBaMHU:  OOBEIAMHEHHE, IepeceueHHe,
' JIOTIOJIHEHUE; IEPEYUCIIATD 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBONCTBA
MHOYKECTB
Hcnonp3oBare rpaduyeckoe MpeacTaBIeHHE MHOXKECTB M CBsI3EH
5.7 MEXIy HUMH JJIsl ONMCAHUS MPOLECCOB U SIBJICHUM, B TOM UHWCIE MPU
pEILIeHNH 3aJa4 U3 IPYrUX y4eOHBIX MPEAMETOB U KypCOB
9 KITACC
Kon .
IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOMH
NpOBePsAEMOro .
o0pa3oBaTeIbHOM NMPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusl
pe3yJbTara
5 BeposiTHOCTh U cTaTHCTHKA
W3BnekaTh u mpeoOpa3oBbIBaTh HMH(GOPMAIMIO, NPEICTABICHHYIO B
5.1 pa3IMYHBIX WCTOYHWKAX B BUAE TaONWI, Iauarpamm, Tpadukos,
NpEeCTaBIATh JaHHbIE B BUJE TaOIUIl, AUarpamMm, rpadukoB
- Pemare 3amaum OopraHM30BaHHBIM NEpeOOPOM BAPHAHTOB, A TAKKE C
' UCIIOJIb30BAHUEM KOMOMHATOPHBIX NIPABUII U METOJIOB
Hcnonp3oBate  onMcaTelbHbIE  XapaKTEPUCTUKUA JJIsI  MacCUBOB
5.3 YHUCJIOBBIX JIAHHBIX, B TOM YHCJE CpPEAHME 3HAYECHUS M MEpBI
paccenBaHus
54 Haxoaute 4acToThl 3HA4eHWH M YacTOThl COOBITHS, B TOM 4YHCIE
' HOJIb3YSICh pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOII0IeHUH
Haxoaute BeposSTHOCTH CITy4allHBIX COOBITHI B 3yUYEHHBIX OIBITAX, B
5.5 TOM 4YHCI€ B ONbITAX C PABHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU

CO6BITI/I$IMI/I, B CCpHUAX HUCIIBITAHUN 110 IEepBOro ycriexa, B CCPUAX




ucIbITaHU bepHysum

HNmets mpencrtaBineHue O CIy4alHOW BEIMYHMHE U O PaCHpEACIICHUH

5.6

BEPOSITHOCTEH

Wwmets mpencTaBieHre O 3aKOHE OOJIBLIMX YHMCEN KAaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTM M O pOJM 3aKOHa

OOJIBIIINX YHCEIT B IPUPOJIE U OOIIECTBE




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
5 BeposiTHOCTh U cTaTHCcTHKA
[IpencraBnenne MaHHBIX B BHJIE TAONHUI], TUarpamM, rpaduKoB. 3aroHEHHE
TaOJMI, YTEHWE M TOCTPOCHHE AMarpamMMm (CTOJOWKOBBIX (CTOJOYATHIX) U
5.1 KpyroBeix). UteHue rpaduKOB peanbHBIX TporeccoB. 3Brmeuenue
uHPOpMAIU W3 JTUarpaMM W TaOJWIl, WCIOJBb30BAHHEC W WHTEPIIPETAIUS
JTAHHBIX
OmnucaTenbHas CTaTHCTUKA: cpenHee apudMeTHdyeckoe, MeauaHa, pasMax,
5.2 HauOoJIbIIIee M HAMMEHbINIEe 3HAUYCHUSI HA0Opa YUCIIOBBIX NaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMBOCTHU
CrnydaliHblil SKCTIEpUMEHT (OMBIT) U CilydyailHOoe coObITHe. BepositTHOCTh U
5.3 yacToTa. Pojib MajoOBEpOATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B
npupojie u B obiiecte. MoHeTa U UrpajibHast KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Cremenb BepummHbl. Yucino pédep u cymmapHas
54 creneHb BepuinH. lpencrasnenue o csiznoctu rpada. Lenu u nuxnst. [lytu
' B rpadax. OOxom rpada (dimepoB 1myTh). [IpemcraBineHue 00
OpHUEHTHPOBAaHHOM rpade. Pemenne 3a1a4d ¢ momoipio rpados
8 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAePKAHUA
5) BeposiTHOCTh U cTaTHCTHKA
51 [IpencraBneHue TaHHBIX B BHJIE TAOIHII, TUarpaMm, rpad)ukoB
5 MHoOXecTBO, SJEMEHT MHOXECTBa, MOAMHOkecTBo. Omepanuu  Haf
' MHOKECTBaMU: 00beIMHEHNE, IEPECEUCHNUE, TOTIOTHEHUE
53 CaoiicTBa omnepaluii HaJi MHOKECTBAMU: MIEPEMECTUTEIBHOE, COUETaTEIbHOE,
' pacnpenenuTenbHOe, BKIFOUEHHUS
5 4 Hcnonp3oBanue rpaduueckoro mMpencTaBiICHUsS MHOXKECTB JUIsl OMHMCAHUS

PCAJIbHBIX TPOLICCCOB U ﬁBHeHI/Ifl, IIpu pCIICHUU 3a/1a4.




Nsmepenne paccenBaHus JaHHbBIX. Jlucriepcus M CTaHAAPTHOE OTKJIOHEHUE

> YHCIOBBIX HabOpoB. /lnarpamMmma paccenBaHus
OneMeHTapHble cOObITHA ciyyailHoro omnbiTa. CiyyailHble COOBITHSL.
56 BepostaHoctn coObiTuit. OmNBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU
' coObitusiMu.  CrydaiiHblii  BbIOOp. CBSI3p MEXIy MAaJOBEPOSTHBIMU U
IPAaKTUYECKU JOCTOBEPHBIMU COOBITUAMU B IPUPO/IE, OOLIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh ITyTH, CYIIIECTBOBAHHE
o.7 BUCSTYEH BEPIIMHBI, CBSI3b MEKIY YHCIOM BEpIIUH U yrciioM pEdep. [IpaBuiio
yYMHOXeHHMs. Pemenne 3agad ¢ momouibio rpagos
[IpotuBononoxHuele coObiTus. Jumarpamma Oitnepa. OObeauHeHue WU
5.8 nepeceueHne coObiTHil. HecoBmecTHble coObiTus. Dopmyna ClIOXKEHUS
BEPOATHOCTEU
5.9 YcnoBHas BepossTHOCTH. [IpaBmiio ymHoxkeHus. HezaBucumbie cOOBITHS
[IpencraBnenue »sKcnepuMeHTa B BuAe JepeBa. Pemienue 3agay  Ha
5.10 HAaXO0’KJICHUE BEPOSTHOCTEN C MOMOIIBIO JIEPEBA CIYYaHOr0 SKCIEPUMEHTA,
Juarpamm Oinepa
9 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COCP:KAHUSA
5) BeposTHOCTb U cTaTHCTHKA
[IpencraBieHue TaHHBIX B BUJE TAOMUII, AUArpaMm, rpadukoB, HHTEpHpeTaLus
5.1 JaHHBIX. YTeHHE M MOCTpPOEHHE TaOJUI], TuarpaMM, TpapuKoB MO PeaTbHBIM
JTAaHHBIM
5.2 [TepecTanoBku U pakTOpHaT
5.3 CoueTanus ¥ YUCIIO COYETaHUMN
5.4 Tpeyronsuuk [lackans. Pemenue 3aaau ¢ ucnonb3oBaHHEM KOMOMHATOPUKU
56 ['eomerpuueckass BeposTHOCTb. Ciy4alHbIH BBIOOpP TOUKHM M3 (UIYpbl Ha
' IUIOCKOCTH, U3 OTPE3KA U U3 AYT'H OKPYKHOCTH
5.6 HcneiTanue. Ycnex u Heyaada. Cepusi HCTIBITAaHUM 10 IEPBOTO ycIexa
57 Cepust ucnbiTanuii bepHysin. BeposSsTHOCTH COOBITHI B cepUM HCHBITAHUH
' bepnymu
5.8 CirygaitHasi BeIMYMHA U pacTpe/ieliCHIEe BEPOATHOCTEH




MaTteMaTH4eCcKoe OXHWIAHUC W JUCIICPCHUA. HpI/IMepBI MAaTEMaTU4ICCKOT'O

>9 OKHUOaHHA KaK TCOPETUICCKOIro CPpEAHCTO 3HAUCHUA BCIIMYUHEBL

510 MartemaTnueckoe OXHIAHUE W JAUCIEPCHS CIy4YalHON BEIMYMHBI «YHUCIO
' YCIIEXOB B C€pUU HCTBbITAaHUN bepHyim»

511 [lonsitue o 3akoHe OoNbIIMX uucen. M3mMepeHue BEpOATHOCTEH C MOMOIIbIO

qacToT. Poib 1 3HaUeHMe 3aKOHA OOJBIINUX YUCEI B IPUPOJIC U O0IIIEeCTBE




IMPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MpoBepPsieMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTaTaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrPpaMMbl OCHOBHOT'O 00111€ro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSAMH: MHOXECTBO, TOJMHOXKECTBO, OINEpALUN
Ha/l MHOKECTBAaMU; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIHN rpag,
JIEpeBO, LUKJI, MPUMEHATh UX NPU PELICHUM 3aJayd; YMEHUE HCII0JIb30BaTh
rpaduUecKoe TPEACTABICHWE MHOXKECTB JUIsl OIMCAHUS  PeabHBIX
MPOLIECCOB U SBJICHUM, IPU PEIICHUH 3a]a4 U3 APYTUX yUEOHBIX PEIMETOB

YMeHue onepupoBarh IMOHATUSAMH: ONPEICIICHUE, aKCHOMa, TEeOpeMa,
JIOKa3aTelIbCTBO; YMEHHE  pACIIO3HABaTh  MCTHHHBIE U JIOJKHBIE
BBICKA3bIBaHUs, IIPUBOJUTH IPUMEPBI W  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMSI BBICKA3bIBAHUN

YMeHue onepupoBaTh IMOHATHUSMHU: HATypaJbHOE 4YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, ACIIMMOCTb HATypaJbHBIX YHCENl, NPU3HAKU ACIUMOCTH,
LIEJIOE YHCII0, MOAYJIb YKCiIa, OOBIKHOBEHHAs IpOOb U JECATUYHAs JIPpOOb,
CTAaHJAPTHBIA BUJ YUCIA, PALMOHAILHOE YMCIIO, UPPALMOHAIBHOE 4YHCIIO,
apu(METHUECKUN KBaJpaTHBI KOPEHb;, YMEHHE BBINOJIHATH ICUCTBUS C
YUCJIAMH, CPAaBHMBAThb U YIOPSAAOYMBATH YHUCIIA, NPEIACTABIATh YHUCIA Ha
KOOPAVHATHOW NPSMOW, OKPYIVIATH YMCJIA; YMEHHE JENaThb NPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN

YMeHue onepupoBaTh MOHITHSMH: CTENEHb C I€JIbIM I[TOKa3aTeseM,
apu(pMeTHUeCKni KBaJApaTHbII KOPEeHb, MHOTOUJICH, ajireOpandeckas qpoob,
TOXXKJECTBO; 3HAKOMCTBO C KOpPHEM HAaTypaJbHOW cTerneHu OoJiblie
€IMHUIIBI; YMEHHE BBINOJIHATh Pacdy€Tel No (opmyiaM, MpeoOpa3oBaHMs
LEJNBIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKCHUA W BBIPAKEHUH C KOPHSIMHU,
pa3iioKeHne MHOTO4JIeHa Ha MHOXKMTEJIH, B TOM YHCIE C MCIIOJIb30BaHUEM
(bopMyJ1 pa3HOCTH KBaJpaTOB U KBajpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMU: YHUCIOBOE DPABEHCTBO, ypaBHEHUE C
OJIHOM NEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE peulath JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS, JPOOHO-
palMOHAJIbHBIE YPABHEHUS C OJIHOM NIEPEMEHHOM, CUCTEMBI IBYX JTMHEHUHBIX
YpaBHEHUH, JIMHEIHBIE HEPABEHCTBA U UX CUCTEMbI, KBaJIpaTHbIE U JPOOHO-
palnoHaidbHble HEpPAaBEHCTBA C OJHOW MEPEMEHHOH, B TOM 4YHCIE IMpU
peiCcHrun 3aJad U3 APYrux MnpeaIMETOB M IMPAKTHUCCKUX 3aJad, YMCHHC
HCIIOJIb30BaTh KOOPJIMHATHYIO TPSAMYI0 M KOOPAUHATHYIO IUIOCKOCThH JIJIst
M300paKeHUsl PELICHU YpaBHEHHI, HEPABEHCTB U CUCTEM

VYMeHue omnepupoBaTh MOHATHAMU: (PyHKUUA, Tpapuk (QyHKUUM, HyId
(GYHKIMK, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HaWOOJbIIICE M HAVMEHbIEE 3HA4YCHHsS (YHKIWH; yMCHHE
ONEpPUPOBaTh TMOHATHAMM: TpsAMas MPONOPLUUOHAIBHOCTb, JIMHEWHAs
byHkuuMs, KBaapaTuuHas (yHKOMA, oOpaTHas NPONOPIUOHATIBLHOCTS,
napabosa, runepoosia; yMeHue CTpouTh rpaduky (QyHKIHHA, WCTIOIb30BaTh
rpaduKy Ui ONpEeAETCHHUs CBOMCTB IMPOLECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3a7ad W3 JPYrHX Y4eOHBIX TPEIMETOB W pPEaTbHON >KH3HU;
YMEHHE BBIpAKaTh POPMYIIaMHU 3aBUCHMOCTH MKy BEITMIHMHAMHU

YMeHne ornepupoBaTh MOHATHAMHE: MOCIEI0BATEILHOCTD, apu(MeTniaecKas
U TEOMETpPUYECKas MPOTPECCHM; YMEHHE MHCIIONIb30BaTh CBOMCTBA
MOCTIeIOBATEIHLHOCTEH, (HOPMYIIBI CYMMBI W OOIIEr0 WieHa MPH PEIICHHU
3aJa4, B TOM YHWCJE 3aJad U3 JAPYrux y4deOHbIX MPEeIMETOB M peaibHOU
KU3HU

YMeHue pemaTh 3aJjaud Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, A0JIU U
4yacTH, ABM)KEHHE, pabOTy, IIEeHy TOBAapOB M CTOMMOCTb IOKYIIOK M YCIYT,
HQJIOTH, 3aJa4d U3 O00JacTH YNpaBJIEHUs JMYHBIMU M CEMEWHBIMU
(¢uHaHCAMU); YMEHHE COCTABISATh BBIPAKEHUs, YPABHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJayd, HCCICAOBATH IIOJYyYEHHOE pEUICHUE H
OLIEHUBATH MPABIONOA0OHOCTb MOTYUYEHHBIX Pe3yIbTaTOB

YMeHue onepupoBarh HOHATHAMU: QHUTypa, TOUKA, OTPE30K, HmpsAMasi, JIyd,
JIOMaHasi, yroj, MHOTOYIOJbHUK, TpPEYTrOJbHUK, pPaBHOOCIPEHHBIH U
PaBHOCTOPOHHHMH TPEYTOIbHUKH, MPSIMOYTOJIBHBINA TPEYTONBHHUK, MEIHaHa,
Ouccektpuca u BBICOTA TPEyrojbHUKa, YeThIPEXYTOJIbHUK,
napasiesorpaMm, poMO, IpPSIMOYTOJIbHUK, KBAaJPaT, TParelus; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UTypaMu; yMEHHE
pemaTh 3a7ayd, B TOM YHCJIE€ M3 TOBCEJAHEBHOW XU3HHU, Ha HAXOXKJEHHE
reOMETPUYECKUX BEIMYMH C TMPUMEHEHHEM H3YYEHHBIX CBOHCTB (QUryp U
¢bakToB

10

VYMeHue omepupoBaTh HOHATHSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPCYTOJIbHUKOB; MapaJuICIIbHOCTL W IMCPICHAUKYIIAPHOCTL MNPSAMBIX, YI'OJ
MEXy OPSMBIMH, EPICHANKYIIAP, HAKIOHHAS, POEKIHs, ogooue Guryp,
NOJOOHBIE TPEYTrOJIbHUKH, CHUMMETPHUsI OTHOCHTEIBHO TOYKH U MPSIMOIi;
YMEHHE pacro3HaBaTh pPAaBEHCTBO, CHMMETpUIO H mopooue uryp,
napaieIbHOCTh U NEPHEHIUKYIIPHOCT MPSMBIX B OKPYXKAIOIEM MUpPE
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YMeHue omnepupoBaTh MOHATHUAMHU: JUIMHA, PACCTOSHUE, YTroi (BETUYMHA
yrila, CHHYC U KOCHHYC YIJIa TPEyroJIbHUKA), IJI0MAb; YMEHHE OIICHUBAThH
pa3Mephl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHUE TIPUMEHATh
dbopMyIIbl IEpUMeTpa | IO MHOTOYTOJILHUKOB, JUIMHBI OKPY>KHOCTH U
IOl Kpyra, o0beMa MPsSMOYTOJHHOTO TapauIeeIuIea; YMCHHE
IIPUMEHATh IIPU3HAKA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHuka, Teopemy Iludaropa, TpuroHoMeTpuUuecKre COOTHOIICHHS
JUISl BBIYUCIICHUS JUTHH, PACCTOSIHUAMN, ITONIAAeH

12

YMmenne  m300pakath  miIockue  (GUTYpel M HX  KOMOWHAIWH,
NPOCTPAHCTBEHHBIE  (UTYPBI OT pPyKH, C TIOMOLIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBLIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIbHOMY
OIIMCAaHHUIO
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YMmenue ONCpHUPOBATh IHNOHATUAMM: IMPAMOYIrOJibHass CHCTCMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOpP, CyMMad BEKTOPOB, MPOU3BEIACHNE BEKTOPAa Ha
YuCJiI0, CKaJIpHOC MPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIB30BATh
BCKTOPbI U KOOPAWHATBHI AJIA MPECACTABIICHUSA HAHHBIX U PCHICHUS 3a/a4, B
TOM YHCJIC U3 JPpYTUX y‘le6HBIX npeaMETOB U peaHLHOﬁ JKHU3HU
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YMeHue onepupoBaTh MOHATUAMHU: CTOJIOMKOBBIE U KPYTOBbIE HArPaMMBbl,
Ta0JIUIIBI, cpeaHee apuPMETHISCKOe, MeIMaHa, HAanOOJIbIIIee M HANMEHBIIICE
3HAQYCHUS,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  W3BICKATh,
MHTEPIPETUPOBATh U NPeoOpa30BhIBaTh HHM)OPMAIIHIO, MTPEICTABICHHYIO B
Ta0JIMIIaX ¥ Ha JUarpaMmax, OTPaKAOIIyI0 CBOMCTBA M XapaKTEPHUCTHUKH
pEaNbHBIX TMPOLIECCOB U SBJCHHI;, YMEHHE paclO3HAaBaThb H3MEHUYUBBIC
BEJIMYNHBI B OKPYXKAIOIIEM MUpe
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YMeHue onepupoBaTh TMOHATUAMM: CIyYalHbIH  ONBIT  (CIoy4aiHbINA
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (DJIEMEHTApHBIA  HCXON)
CIIy4alfHOTO OIbITa, CIyd4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE
HaxoOJUTb  BEPOSATHOCTH  CIy4alHBIX  COOBITMH B ONBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE PElIaTh 3aJa4u
METOJIOM OpraHU30BaHHOTO Iepedopa M C HCIOJb30BAaHUEM IIpaBUia
YMHOXEHHS; YMEHHUE OLIEHUBAaThb BEPOSITHOCTH PpEAJIbHBIX COOBITUH U
SBJICHUH, MOHUMAaTh POJb IMPAKTUYECKU TOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpYXKAaIOIIEM MHUpPE M B XKU3HH; 3HAKOMCTBO C TOHITHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro
POJIBIO B MACCOBBIX SIBJICHUAX
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YMeHue BbIOMpATh MOAXOSIIMN U3yYEHHBIH METOM Ul pelleHHs 3a/auu,
IIPUBOAUTHL IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
JKU3HHU, pAaCIO3HABATh IIPOSBIECHUE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE,
ONMCBIBATh OTJEJIBbHBIE BBIJAIOLINECS PE3yJbTaThbl, IIOJYYEHHBIE B XOJIE
pa3BUTHS MAaTEMAaTHKU KaK HayKH, IPUBOJUTH IPUMEPHl MATEMAaTUYECKUX
OTKPBITUI U UX aBTOPOB B OTEUYECTBEHHON U BCEMUPHON UCTOPHUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsiemMblil 3JIEMEHT COAEPKAHUA
1 Yucna v BEIYUCIICHUS
1.1 Harypanbhsle u nenslie uncna. [IpusHaku AeIMMOCTH LENbIX YUCEN
12 OOBIKHOBEHHBIE U JECATHYHBIC JPOOH, MPOIEHTHI, OECKOHEUHBIE MEPUOTUUECKUE
Ipodu
1.3 PannonaneHble uncia. Apugmernyeckue onepanuu ¢ palioHaIbHBIMU YUCIAMHU
1.4 JlelicTBuTenbHbIe Yncaa. ApupmMeTHyecKue onepamnun ¢ 1eHCTBUTEIbHBIMU YUCIaMU
15 HpI/I6nH>KéHUHHe BBIUMCIICHUS, TPaBUJIa OKPYIJICHU, TPUKHUIKA U OL[EHKa pe3ysbTara
BBIUMCIICHUH
2 Anrebpanueckue BbIpaKEHHs
2.1 BykBeHHbIE BbIpa)KeHUsI (BBIPRXKEHUS C IEPEMEHHBIMH )
99 Crenenb c 1enbM nokasaresneM. CTeneHb ¢ paloHalbHbIM NoKa3zareiaeM. CBolcTBa
' CTerneHu
2.3 MHorousneHsl
2.4 AnreGpanueckas qpoob
25 Apudmerndyeckuii KOpeHb HaATypaJbHOM cTeneHu. JeHcTBHs ¢ apupMeTHUYECCKUMHU
' KOPHSMH HaTypaJbHOH CTeNeHn
3 YpaBHCHHS ¥ HEpaBEHCTBA
3.1 Lensie u npoOHO-panioHanbHbIe ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHUH
3.2 Lensie u aApoOHO-panMiOHANIbHBIE HEpaBeHCTBA. CHCTEMBI ¥ COBOKYITHOCTH
' HEPABEHCTB
3.3 Perrenne TeKCTOBBIX 3a74a4
4 YucnoBble Mocne10BaTeIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUs MTOCTIEI0BATEIbHOCTEN
4.2 Apudmerndeckas u reomerpudeckas nporpeccuu. @opmya CI0XKHbBIX IPOLEHTOB
5) OyHKIUU
Oynkuus, crnocoos! 3ananus GyHkud. ['paduk pyskmmu. O0nacTs onpeneneHus u
51 MHO’KeCTBO 3HaueHui ¢yHkimu. Hymu ¢ynxiun. [IpomexxyTku 3HaKONOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKIMHU. MakKCHUMyMbl MU MUHHMYMBbI (YHKIMH.
Haubonbmee u HauMeHbIee 3HaueHne (QyHKIIMHA Ha TIPOMEKYTKE
6 KoopanHatsl Ha npsIMOM U TIIIOCKOCTH
6.1 KoopnunaTthHas npsmas
6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckre GUrypsl U UX CBOHCTBA
7.2 TpeyroabHuk




7.3

MHOroyrojbHUK1

7.4 OKpy’>XHOCTb U KpyT
7.5 N3mepenne reoMeTpuIecKux BeTUINH
7.6 BekTopsl Ha I0CKOCTH
8 BeposiTHOCTD U cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTUKA
8.2 BepostHOCT
8.3 KomMOuHnaTopuka
8.4 MHuosxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






