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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIIOKESHUN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KaXkI0My 4esoBeKy. Bo3pacraer yucio
npodeccuil, mpu OBIaCHUH KOTOPHIMU TpeOyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTHUKH, TakKas TMOJrOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIHON Tpo(ecCuOHaTBbHON Kaphephl.

Kaxxplii 4eroBeK MOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIINXCS Y
HETo JaHHBIX. A 11 000CHOBAaHHOTO TIPUHSTHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WM U30bITKa HHGOpPMAIIMU HEOOXOIUMO B TOM YHUCJE XOPOLIO C(OPMUPOBAHHOE
BEPOSAITHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTaBJISIIOICH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, MIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBI XAapAaKTE€p MHOTHX PpPEAJIbHBIX IPOLIECCOB M 3aBHCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEICTABIICHUS JTAHHBIX W3 Pa3IM4YHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobiaer oOyyaroumxcs K OOIEeCTBEHHbIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHU3aluM Tepebopa u mojacuéra 4dmcia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckui pyHmaaMeHT aJist popMUPOBaHUS KOMIIETCHITUH B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTUKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OO0YyJarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTATUCTUKHU KaK MCTOUYHHUKA COLMAIILHO 3HAYUMOUM MH(DOpPMALINK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIICHUS.

B COOTBETCTBUMM C MaHHBIMU HEISIMU B CTPYKTYpE MPOTPaMMbl Yy4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOTO OOIIETr0 0Opa3oBaHUs BbIJCICHbI
cleyloume coaepKareabHo-MeToauueckue nuHuun: «llpeacraBienne AaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTB», «DIEMEHTbl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB pabOThl ¢ WH(OpMarumen: oT
YTEHUS M UHTEpHpeTaluu WHQpOpMaluu, TpeACTaBICHHOW B Tabiuilax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTaBICHHMS M aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTATHCTHUUECKUX XapaKTEPUCTUK CPEIHUX U PACCEHBAHUSL.
PaGotas ¢ manHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH



JIaHHbIC, BBIABUTaTh, apTyMEHTUPOBATh MU KPUTHUKOBATh MPOCTEUIIHNE TUIOTE3bI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OIEHHUBATh HMX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTU, HCCIIECIOBAHUE
3aKOHOMEPHOCTEM M TEHJACHLUMN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM IS
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAUYEHWE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONOA00Hs CIIy4alHOTO
coopiTus. Ilpm wum3ydeHum ydeOHOro Kypca oOydaromecss 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJICHHS  BEpPOSITHOCTEHM B CIIy4alHBIX
HKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEeMEHTaPHBIMU HCXO/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 00Jee CI0KHbBIC
3amayu. B yudeOHBIM Kypc BXOAST HayaldbHBIE NPEJCTABICHUS O CIIyYailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS U1l PElISHUs 3ajlad, a TaKXe MCIOJIb30BaHUS B JPYIUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  Bxonmatr pazgensl: «llpencraBieHue AaHHBIX U ONUCATeNIbHAs
CTaTUCTUKA», «BepoaTHocTh», «IJIeMEHTBhl KOMOMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHocTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COIJEPKAHUE OBYUEHUS
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpadukoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JarpaMM | TaOJIHII, UCTIOIh30BAaHUE U MHTEPIPETALNS TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMETHYeCcKoe, MeauaHa, pa3max,
HamOoJIbllIeE M HAaUMEHbIIIEE 3HAUYCHUS HaOoOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. PoJjib MaoOBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B oO1iecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepmdHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o ceszHoctu rpada. lemu u nukisl. [yt B
rpadax. O6xon rpada (ditnepoB myth). lIpeacraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBienue NaHHBIX B BUE TaOIUII, THarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOYKECTBA, NOAMHOXeCcTBO. Ornepauun Hax
MHOXECTBaMU: OOBbEIMHEHHUE, TMepeceueHue, aomnojiHeHue. CBOWCTBA oOlepanuii
HaJ| MHOXKECTBAMM: IEPEMECTHUTENIbHOE, COYETATENbHOE, pPAaCHpPEIEIUTENBHOE,
BKIIOUeHUs. Vcmonb3oBaHue TpadUyecKOro TNPENCTABICHUS MHOXKECTB IS
OMMCAHUS peaJIbHbIX MPOLIECCOB U SIBIICHUM, P PELUICHUHU 3a/a4.

N3mepeHue paccenBaHUs JaHHBIX. [[ucriepcusi U CTaHAAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chaydaiiHoro ombiTa. CiydyaliHble COOBITHSL.
BepositHoctrt  coObITuii.  OnNBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU U MPAKTUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [J€pEBBEB: EOUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BHUCSYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM peodep. [Ipasuiio
yMHOKeHus1. Pemenne 3amad ¢ momoisto rpagos.

[IpotuBomnomnoxueie coObiTusA. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHAs BepOIATHOCTh. [IpaBuwiio ymHOXxeHus. HesaBucumble
coobrtusi. [lpencraBnenue skcriepuMeHTa B Buie jAepeBa. Pemienune 3amau Ha
HaxXO0XJICHUE BEPOSATHOCTEW C MOMOILIBIO JAEpeBa CIIy4alHOIro 3SKCIEPUMEHTA,
nuarpamm Jitiepa.

9 KUIACC



[IpencraBnenne JaHHBIX B BUAE Tabmui, JOMarpaMM, rpaguKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
peaNbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO couyeTaHUul. TpeyroibHUK
[lackains. Pemienue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heypawa. Cepusi UCHBITAHUM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuit bepHymiu. BeposTHOCTH cOOBITUH B CEpPUM UCIBITAHHM
bepnysu.

CrnyvaliHas BeIMYMHA U PACIPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oXujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro  OXKHMJAaHUA  Kak
TEOPETHUYECKOIO0 CPEINHETO 3HAYECHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUS]  CIYyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUU HCIBITAHUU
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHne BEepOSTHOCTENH C TTOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
YUYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUASA
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE Ppe3yJbTaTbhl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSIMIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUICKOW MaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U pealu3aliil ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKH, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEeHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTaIMel B JCSATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHUS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTranue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJyumsi:



FOTOBHOCTBIO MNPUMEHSATh MATEMATUYECKHWE 3HAHHS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpOBaTh WS, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHHUS W JEWCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jiornyeckue AeMCTBUA:

e BBIBJISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKHM MATEMATHYECKHUX
OOBEKTOB, TMOHSTUIN, OTHOIICHUN MEXIy TMOHITUSIMU, (OPMYIUPOBATH
ONpPEACICHUS]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MMPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA30BBHIBATH  CYXKIICHUS:
YTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YacTHbIE W OOIIue,
YCJIOBHBIE;

e BBISIBIITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npotuBopeursi B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaraTb KpUTEPUHU JJIS1 BBISIBIICHUS] 3aKOHOMEPHOCTEM U MPOTUBOPECUUH;



JienaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JAEAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAMBATh APTyYMEHTALUIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BApUAHTOB pElICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCITIOJIB30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO NO3ULMIO, MHEHHE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, a TaKXKE BBIIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, TAHHBIX,

HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH

uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BBIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAMU UM HWIUTFOCTPUPOBATH

pemiaemMble 3aJayd  CXe€MaMHu, [uMarpaMmaMu, HHOM TrpapuKod H UX

KOMOHMHAIMSIMU;

OLICHWBATh HAACKHOCTh HH(OpPMAIMHM 1O KPUTEPHUSIM, MPEATOKESHHBIM

yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.
KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

BOCTIIPUHUMATH U (OPMYITUPOBATH CYXKJACHUS B COOTBETCTBHUH C YCIOBUSIMHU

U TEJISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3PCHHUS

B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUs

3aJ1a4yu, KOMMEHTHUPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYXJaeMOU TEMBI,

npo0JIeMBbl, pelnraeMoil 3a7auu, BbICKa3bIBaTh MJIEH, HAICIEHHBIE Ha MOMCK



pELIeHUs, COIOCTaBIATh CBOM CYXAEHUS C CYXICHUSIMU JAPYTHX
YYaCTHUKOB JMAaNiora, OOHApY>KHMBAaTh pa3MuuMe M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;

e TMPEICTABIATH pEe3yIabTaThI peneHus 3a/1a4H, DKCIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aja4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUuTOpUH;

e TIOHMMATh U KUCIIOJIB30BATh NPEUMYLIECTBA KOMAaHIHOW W MHIUBUAYaIbHOM
paboThI IpU PEHICHUH YYEOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e TMPUHUMATH LIEJIb COBMECTHOW NESITEIBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paloThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
00CYXIaTh MPOIECC U pe3yiabTaT PaboThl, 0000MATh MHEHHS HECKOJIBKHUX
JIIOJICH;

e YyYaCTBOBaTh B TpynmoBeiXx ¢Gopmax paboTel (0OCykaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPIMHHpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adadyd (WU €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUaAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIQJIETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoOIlecca U Pe3yibTaTa
pelIeHus] MaTeMaTUYeCKOH 3aauH;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHODKEHUS] WIM HEIOCTHIKEHUS UENH,
HaXOAWUTh OIIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI
K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiCs TMOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:
Uutateh wuHpOpMaIMIO, TPENCTABICHHYIO B TaOJWIAX, HA JgUarpaMmmax,
MPEACTABIATh JaHHBIC B BUJE TaOJNHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBHIE
(cTronbuatkie) ¥ KpyroBbi€) IO MacCUBaM 3HAYEHUH.



OnucbiBaTh UM UHTEPIPETHPOBATh  pealibHbIEe  YHUCJIOBBIE  JAHHBIE,
MpeCTaBJICHHbBIC B TA0JIUIIAX, HA JUarpamMmax, rpadukax.

Hcnonb30BaTh AJisi ONKCAHUSI JTAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTHUKU:
cpenHee apu(pMETHYecKOoe, MeJMaHa, HauOoJbIlIee M HAaUMEHbIEe 3HAYCHUS,
pa3max.

MMeTs mNpencraBieHUE O CIy4alHOM WM3MEHYMBOCTHM HA IIpUMEpax ILIEH,
bU3NYEeCKUX BEIWYWH, aHTPOTIOMETPUUYECKUX JTaHHBIX, UMETh MPEICTABICHHUE O
CTAaTUCTUYECKOW YCTOMYUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCsS TOJYYHT CIEIYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

W3BnekaTte W mpeoOpa3oBhIBaTh HH(POPMAIUIO, TPEICTABICHHYIO B BHJC
Tabaul, quarpamm, rpaduKoB, IPEACTaBISATh TaHHBIC B BHUJIE TAOJIUII, TUArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CpEeIHHUX
3HAYCHUHN U Mep paccerBaHus (pa3max, TUCIEPCHs U CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAUYEHUM U YaCTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyueckue MOJACIH: JAEPEBO CIy4allHOTO SKCIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMH: MHOECTBO, IOAMHOECTBO,  BBINIOJIHATH
omepanvd HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TMEePECEUCHHe, JOTOJHEHUE,
MEPEUUCIISTH SJIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBAa MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MPeCTABICHUE MHOMXECTB M CBSI3EH MEXITY
HUMH JIJI1 ONMCAHMS TIPOLIECCOB U SIBJICHHI, B TOM UYHCIIE€ NPU PEUICHUU 3a7a4d U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

M3Bnekath W mnpeoOpa3oBbIBaTh WH(OpMAIMIO, TMPEACTABICHHYIO B
pa3NTUYHBIX MCTOYHUKAX B BHJE TaONuWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JIaHHBIC B BUC TaOJIMII, TUarpaMm, rpaduKoB.

Pemiath 3amauu  oOpraHU30BaHHBIM MEpeOOPOM BapUAHTOB, a TaKXKe C
WCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABWI U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU i1 MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPE/IHUE 3HAYEHUS U MEPbI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHW M 4acCTOThI COOBITHS, B TOM YHCJIE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOTIOICHUH.



HaxoauTh BEpOSTHOCTH CIIy4ailHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEpUAX UCTIBITAaHUN bepHyruim.

MMeTp npencTaBleHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICIICHUH
BEPOSATHOCTEM.

HNmeTs mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
IPUpPOJIE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CatysaiiHias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropene kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurate nHPOpMAIIHIO, IPEJICTABICHHYIO B Ta0JIMIIaX, HA JUarpammax,
5.1 NpPEICTaBIATh JaHHbIE B BHUAEC TaONUL, CTPOUTH JAHATPAMMBI
(cTonOuKkoBBIe (CTOI0YATHIE) K KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
5 5 OnuceiBaTh W UHTEPIPETUPOBATH peajbHbIE YHUCIOBBIC JaHHBIE,
MpeJICTaBICHHBIC B TA0IUIIAX, HA [Uarpammax, rpadukax
Hcnonp3oBarh JUIs OINMCAHUS JAHHBIX CTaTUCTUYECKUE
5.3 XapaKTepUCTHKU: cpefiHee apumernyeckoe, Mearana, HauOoblee u
HauMEHbIIIee 3HAYEHUs, pa3zMax
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYHBOCTH HA MPUMEPax LEH,
5.4 (Gu3MUeCKUX  BEJIMYMH, AHTPOMOMETPUYECKHX JAHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTh W mpeoOpa3oBbIBATE MH(YOPMAIUIO, MPEJICTABICHHYIO B
51 BHJIe TaOnuI], auarpamm, rpadukoB, MPEJCTABIATh JAaHHBIE B BUJIE
TabuL, AUarpamm, rpaduKoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKUX I10Ka3aTelei:
5.2 CpeIHUX 3HAYEHUH U Mep paccemBaHus (pa3max, JIuUcCHepcus |
CTaH/IapTHOE OTKJIOHEHHE)
£ 3 HaxoauTe 4acTOTHI YMCIIOBBIX 3HAYEHUH W YacTOTHI COOBITHI, B TOM
YHUCJIE 10 PEe3yJIbTaTaM H3MEPEHUN U HAOIIOACHUI
HaxoauTe BepoOSITHOCTM CIy4alHBIX COOBITMM B OMBITaX, 3Has
5.4 BEPOSTHOCTH D3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OINbBITaX C

PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA COOBITHSIMHU




5.5

5.6

Hcnonws3oBarh  rpaduueckue  MOIETU:  AEPEBO  CIIy4ailHOTO

9KCIIEPUMEHTA, AUarpamMmbl Diijepa, YucioBas npsmas

OHCpI/IpOBaTB IHOHATHUAMU. MHOXCCTBO, INTOJMHOXCCTBO, BBbIIIOJIHATH
orncpannu HajJ MHOXXCCTBaMU: O6’BCI[I/IH6HI/IC, IEpECCUCHUC,
AOMNOJIHCHHUE; ICPCUNUCIIATD 9JICMCHTEI MHOKCECTB, IIPUMCHATDH CBOMCTBaA

MHOXKECTB

5.7

Hcnons3oBaTh rpa(bnquI(oe MNpEaACTaBJICHUE MHOXECTB H CBsI3EH
MCXKAY HUMU JJIA OIMMCAaHUA NPOUCCCOB U HBHGHHﬁ, B TOM 4YHCJIC IIpU

pEILICHUH 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U KypCOB

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/IH

5

5.1

5.2

5.3

5.4

5.5

BepOHTHOCTL H CTaTUCTHKA

W3Bnekathb U mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEIACTABICHHYIO B
pa3NUYHBIX HCTOYHHMKAX B BHJE TaOMUI, AuarpamM, TIpaduKoB,

MIPEJICTABIIATh IaHHBIC B BHJIC TAOIUII, TUarpamMmm, rpagukoB

Pemars 3amauun OpraHnu30BaHHbBIM Hepe60pOM BapHaHTOB, 4 TAaKXXC C

HUCIIOJIB30BaAHHUEM KOM6I/IH8.T0pHBIX paBUII U METOAOB

Hcnons3o0BaTh  omucaTelIbHBIE XapaKTCPUCTUKKN  JIA  MAaCCHUBOB
YUCJIOBBIX JaHHBIX, B TOM YHCJIC CpPpCAHHUC 3HAUCHUA U MCEPbI

paccerBaHuUs

HaxoauTe 4acToThl 3HAYEHUM M YaCTOTHI CO6LITI/I$I, B TOM 4YHUCIIC

MOJTB3YSCh PE3YJIbTaTaAMH MPOBEIEHHBIX U3MEPEHUI 1 HAOII0ICHUIA

HaxoauTe BepOATHOCTH CIy4alHbIX COOBITUN B M3YyYEHHBIX ONbITaxX, B
TOM 4YHCJIIE B ONbITaX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU
COOBITUSIMHM, B CEpUSAX HCIBITAHUN J0 MEpPBOTO YcHexa, B Cepusix

ucnbiTaHui beprynnm

5.6

HNmers mpencraBiieHHE O CIIy4allHOM BEIMYMHE W O PACHpEICICHUN

BEPOATHOCTEMN

5.7

Hwmets mpezcTaBieHrne O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOW HW3MEHYMBOCTM M O POJM 3aKOHa

0O0JIBIINX YKCEN B IPUPOAE U OOIIECTBE




Kon

HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BCpOHTHOCTB 1 CTaTHUCTHUKA

5.1

[IpencraBienue AaHHBIX B BUAE TaOiMll, AUarpamm, rpaukoB. 3anoIHEHUE
TaOJUI], YTEHHE U TOCTPOCHHE aAuarpamMm (CTOJOMKOBBIX (CTOJOYATHIX) U
KpyroBbeix). UreHue rpauKoB pealbHBIX IpoleccoB. [3BiedyeHue
uHpOpMALIMK W3 JIUArpaMM M TaOJUI], HMCIIOJIb30BAaHHE M HHTEPIPETALUS

JaHHBIX

5.2

5.3

5.4

OrnucaTenbHash CTaTUCTUKA: CpeqHee apuMeTHYecKoe, MeIuaHa, pa3Max,
HauOoJIbIlIee ¥ HAUMEHBIIIee 3HAaYCHUsT Habopa YUCIIOBBIX JaHHBIX. [Iprumephl

CIIy4ailHOM U3MEHYNBOCTH

CrnyuyaliHpli SKCIIEpUMEHT (OIBIT) M ciay4yaiiHoe coObiThe. BeposTHOCTh U
yacTora. Poib ManoBepOSATHBIX M HPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoie u B obmecTse. MoHETa U UrpajibHas KOCTh B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmnua, pedpo. Crenenp BepmmHbBL. Yucio pédbep M cymmapHas
creneHb BepiuH. Ilpeacrasnenue o cBsazHoctu rpada. Lenu u nuxnsl. [lytu
B rpadax. OOxom rpada (simepoB myth). IlpencraBienue 00

OpPUEHTHPOBaHHOM Tpade. Pemenue 3agau ¢ nomouisio rpadon

8 KUIIACC

Kona

5.1

5.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

BeposTHOCTh 1 cTaThCTHKA
[IpencraBnenue naHHBIX B BUJE TaOJIHUII, TUArpaMMm, TpapuKoOB

MHOXECTBO, dJEMEHT MHOXECTBa, TMOAMHOXeCTBO. Omepanuu HaJ

MHOXKCCTBaAMU: O6T>€I[I/IHCHI/IC, nepeceucHue, JOIMOJIHCHUC

5.3

CaoiicTBa oneparuii HaJl MHOXKECTBAMHU: TIEPEMECTUTEIHHOE, COUETATEIHHOE,

pacnpeaciiuTeIIbHOC, BKIIFOYCHUA

5.4

5.5

Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JJIsi ONUCAHMA
peaNbHBIX MTPOLIECCOB U SBJICHUM, ITPU PELICHNH 3a/1a4.
N3mepenne paccenBaHusl JaHHBIX. /[ucriepcus M CTaHIApTHOE OTKJIOHEHHE

YHCIOBBIX Ha6op013. I[I/Ial"paMMa pacccuBaHurA

5.6

OneMeHTapHble COOBITHA cioy4aiiHOro ombita. Chy4aifHble COOBITHSL.

BepostHocTi coObiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU




coopiTusamMu. CrydaiiHbii  BeIOOp. CBS3p MEXIY MAaJIOBEPOSITHBIMH U

MPAKTUYECKH TOCTOBEPHBIMHU COOBITHUSIMU B TIPUPOJIC, OOIIECTBE U HAYKE

HepeBo. CBolicTBa J€pEBbEB: E€AMHCTBEHHOCTb IIyTH, CYIECTBOBAaHUE

5.7 BUCSAYEH BEpUIMHBI, CBA3b MEXK/Y YUCIOM BepIIUH U unciaoM pédep. [IpaBumo
yMHOXeHUs. Pemenue 3a1a4 ¢ momoristo rpados
[IporuBononoxkueie coObiTus. Jluarpamma Ditepa. OObenuHEeHHE U
5.8 nepeceueHre coObiTUi. HecoBmecTHbie coObiTHsA. Dopmyna cCliokKeHUs
BEPOSATHOCTEMN
59 YcnoBHas BeposaTHOCTb. [IpaBuino ymHOkeHust. HezaBucumbie COOBITHS
[IpencraBneHue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAaxO0’KJIEHUE BEPOSITHOCTEN C MOMOUIBIO JE€peBa CIYyYaHHOTO HKCIIEPUMEHTA,
nuarpamMm Disepa
9 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencrasieHre JaHHBIX B BUAC TaOJIHI, AHArPaMM, TpapuKOB, HHTEPIIPETAIIHS
5.1 NaHHBIX. YTeHwe u mocTpoeHue Taliull, auarpamm, rpadukoB MO peallbHBIM
JTAHHBIM
52 [TepecTanoBku u pakropuan
5.3 CoderaHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronsuuk [lackans. Pemenue 3aay ¢ HCoabp30BaHUEM KOMOMHATOPUKHI
£ 5 I'eomeTrpuueckass BeposTHOCTb. CilydallHBIi BBIOOpD TOYKM M3 (QUIYpbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTHU
5.6 Wcneitanue. Yenex u Heynaya. Cepusi HCIIBITAaHUH /10 TIEPBOTO ycIexa
57 Cepus ucneitanuii beprymm. BeposTHOCTH cOOBITHII B CEpHHM HCIIBITAHUHN
' bepnynnu
5.8 CrnydaiiHasi BeJIMUMHA U pacipeiesieHue BEpOSITHOCTEN
£ g Maremaruueckoe oxxujgaHue u - gucnepcus. [lpuMepsl MareMaTHyecKoro
' OKHMJIaHUSI KaK TEOPETHYECKOTO CPETHEr0 3HAYCHUS BETUIHHBI
510 MaremaTuyeckoe OXWJAHUE W JUCHEPCUS CIYyYalWHOW BEJIMYHMHBI «YHUCIIO
' YCIEXOB B CEpUHU UCTIbITAaHUN bepHymmm»
511 [Tonsitne o 3akoHe OonbImMX uucen. M3mMepeHue BEpOSTHOCTEH C MOMOIIBIO

4acTOT. Poiib ¥ 3HaUeHUE 3aKOHA OOJIBIINX YKHCEN B npupoac u O6IJ.I€CTBC




HHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTe/JbHOI MPOrPaMMbl OCHOBHOI0 0011Eer0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, ITIOAMHOKECTBO, ONEPALMU
HaJl MHOXKECTBAMH; YMEHHUE ONIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIepEeBO, LUKJI, IPUMEHATh UX IPHU PELICHUH 3a7a4; YMEHHUE HCIIOJIb30BaTh
rpaguecKoe MpPEACTaBICHHE MHOXECTB JUIS ONHCAaHUS  pPeabHBIX
IPOLIECCOB U SBJICHUH, TP PEILICHUU 3aJay U3 APYTUX YUeOHBIX IPEIMETOB

YMeHue OonepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChOMa, Teopema,
JI0Ka3aTeIbCTBO; ~ YMEHUE  paClO3HABaTb  HCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BbICKA3bIBAHUI

YMeHue onepupoBarTh MOHATHSAMHU: HATYpPajJbHOE YHCIO, IIPOCTOE U
COCTaBHOE YUCJIO, JEIMMOCTh HATYpPaJIbHBIX YUCEN, IPU3HAKUA JEITUMOCTH,
EJIOE YMCII0, MOJYJIh YHCIa, OOBIKHOBEHHAs! Ipo0Ob M jJecsiTHYHAs JpoOs,
CTaHIAPTHBIA BUJl YUCJIA, PAUMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apu(METUUECKHI KBaJpPAaTHBIH KOPEHb, YMEHHUE BBINMOJIHATH JCUCTBUS C
YUCJIaMH, CPAaBHUBATH U YIOPSAJOYMBATH YKCIA, MPEACTABIATH YMCIA Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YHCIIA; YMEHHE JenaThb NPUKUIKY H
OLICHKY pe3yJIbTaTa BbIYMCICHUI

YMeHue onepupoBaTh TOHSATHSAMH: CTENEHb C IIeJBIM IT0Ka3aTeleM,
apu@meTnyecKnil KBaJlpaTHbIN KOPEHb, MHOIOWIEH, aJireOpanydeckast Ipoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTEeMeHu OoJblle
eIMHUIIBI; YMEHHME BBINOJIHATh pacuéTsl MO (GopMynaM, NMpeodpazoBaHUs
LEJNBIX, JPOOHO-pAllMOHATBHBIX BBIPAXEHUH M BBIPAXKEHUH C KOPHSIMH,
pa3yioKeHHEe MHOTOWIEHAa Ha MHOKUTENH, B TOM YHCIIE C UCIOJIb30BAHUEM
(dbopMyIT pa3HOCTH KBaJIpaTOB M KBaJpaTa CyMMBI M pa3HOCTH

YMeHHe oInepupoBaTh IOHATUAMH: YUCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOU TEPEMEHHOMU, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHUE pelarh JIMHEHHBbIE W KBaJpaTHblE YpaBHEHUS, JApPOOHO-
palMoOHaIbHBIE YPABHEHHUs C OJHOM IIEPEMEHHOMN, CUCTEMBI JBYX JINHEUHBIX
YpaBHEHUH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palnMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCJIE IpH
pEelIeHUH 3aJa4 U3 JIPYruX NpPeIMETOB M INPAKTHYECKUX 3a7a4; YMEHHE
WCIIOJIB30BaTh KOOPJAWHATHYIO NMPSAMYIO M KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHusl pellieHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMenue onepupoBaTh MOHATHAMH: (QyHKUMS, Tpapuk (YHKIUU, HYIU




GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHUS,
yObIBaHMs, HawOoOJNbIIeE W HAMMEHbIIEEe 3HAYCHUS (YHKIHUU; YMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runepOoa; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpaduku IS OMpEeNeNeHHUsT CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aaad W3 JPYrux YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOpMyJIaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATHSIMHU: MOCIEI0BATENBHOCTD, apupMeTHYEeCKast
U TeoMeTpuyeckas MpOrpeccud; yMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIEI0BATEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIETr0 WieHa NMpHU pPEelIeHUN
3aja4, B TOM 4YHCJE 3a7a4 U3 JPYIHX YYEOHBIX NPEJIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBApOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJa4d #3 O00JacTH YNpPaBICHUS JIMYHBIMH W CEMEHHBIMH
(¢uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0100HOCTb MOJTYYEHHBIX PE3YJIHTATOB
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11

YMeHue onepupoBaTh MOHATUAMU: (UIypa, TOUKA, OTPE30K, MpsAMasi, Jiyd,
JOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYrOJIbHHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJHUK,
napajieiorpaMM, poMO, IPSMOYTOJIBHUK, KBaIPaT, TPANeHs; OKPYKHOCTH,
KpYT, KacaTesbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (PUTypaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HAXOXACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

YMeHue omnepupoBaTh HOHATHUSIMHM: PABEHCTBO (QUIYp, pPAaBEHCTBO
TPEYrOJIbHUKOB; IapauIeIbHOCTh U NEPIEHAUKYISIPHOCTh IPSIMBIX, YIOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH MU MPSIMOIi;
yYMEHHUE paclio3HaBaTb paBEHCTBO, CUMMETpPHIO U mojaobue ¢uryp,
MapaJUIEIbHOCTD U MEPIIEHINKYIIIPHOCTD MPSAMBIX B OKPYKAIOIIEM MHUpE

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHHE, Yroll (BelWYnHa
yrila, CHHYC U KOCUHYC yTJla TPEeYrojbHHUKA), IIOAdb; YMEHHE OLEHUBAThH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSTh
dbopMyIBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIbHUKOB, JITHHBI OKPYKHOCTH U
MJIOMa I Kpyra, o0beMa MPsSMOYTOJIBHOTO TMapajUieienumnea; yMeHue
MPUMEHATH MPU3HAKA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrospHuKa, Teopemy Iludaropa, TPUTOHOMETPUUECKHE COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOIIAAe

12

Ymenue  u3zoOpakaTb  IJIOocKMe  GUIypl W HMX  KOMOMHAaNuu,




NPOCTPAaHCTBEHHbIE (QUTYpHl OT PYKH, C TIOMOIIBIO  YEPTENKHBIX
UHCTPYMEHTOB U BJIEKTPOHHBIX CPEACTB I10 TEKCTOBOMY UJIU CUMBOJIBHOMY
OIIMCAHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI Ul MPEACTABICHUS JaHHBIX U PELICHUS 3a]ad, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTnyecKoe, Mearuana, HanooIbIIee U HANMCHbBIIICE
3HAUEHHs,  pa3Max  4YHUCIOBOro  HaOopa;,  yMEHHE  M3BICKATh,
HUHTEPIIPETHPOBATh U MPEOOPa30BbIBATE HH(OOPMAIIUIO, MTPEACTABICHHYIO B
TaONMIAX ¥ Ha JUarpaMmax, OTPaKAroI[yl0 CBOWCTBA M XapaKTEPUCTHUKH
pealbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MCHUYUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

YMeHue onepupoBaTh TMOHATUSAMHU: CIy4YalHBIA ONBIT  (Clay4dailHbIN
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXOJ)
CIIy4aifHOTO OTbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHUS;, YMEHHE
HAaXOJUTh  BEPOSATHOCTH  CIy4YallHBIX  COOBITUH B OMNBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH COOBITUSMH;, YMEHHUE pelIaTh 3a7aud
METOZIOM OpPraHM30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOATHOCTH pEATbHBIX COOBITHH U
SIBJICHU, TMOHUMAaTh POJIb TMPAKTUYECKH TOCTOBEPHBIX M MAIOBEPOSITHBIX
COOBITHII B OKpYXKAalOIIEeM MHPE W B JKU3HU; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro
POJIbIO B MACCOBBIX SIBJICHUSX
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YMeHue BbIOMpaTh NOIXOASAIMINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3a7auu,
IIPUBOAUTH TNPHUMEPbl MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEW B IpPUPOJAE U
JKW3HHM, PAaCIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIUCBHIBATh OTIEIbHBIE BBIJAIOIIUECS PE3YNbTAThl, IOJYYEHHBIE B XOJI€
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHbDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT CO/lep:KAHUSA
1 Yucna u BIYUCICHUSA
11 Harypanbnsle u nensie yucina. [Ipu3Haky qenMMoCTH HEbIX YUCell
12 OOBIKHOBEHHBIE M JECSTUYHbIE IPOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOIUYECKHE
npodu
13 PanmonanbHele uncna. ApupmeTnyeckue onepanuy ¢ paioHaIbHBIMU YHCIaMU
1.4 JlelicTBUTENbHBIE YUCla. APpU(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 HpI/I6J'II/I>KéIiHBIe BBIUUCIICHUS], IPABUIIA OKPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIUUCIICHUI
2 Anrebpanyeckue BEIpaKECHUs
2.1 BbykBenHble BbIpakeHUS (BBIPAKECHHSI C IEPEMEHHBIMHU )
99 Crenenb ¢ uensiM nokaszareneM. CTeneHb ¢ pallioOHaIbHBIM MoKa3aTesneM. CBolicTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOU creneHH. [leiicTBusi ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 [enble u 1poOGHO-paOHaNbHbIE ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpPaBHEHHM
3.9 Ilensie u npoOHO-paloOHabHBIE HepaBeHcTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPaBCHCTB
3.3 Pemrenue TekCTOBBIX 3a1a4
4 YucnoBsle OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHKuMs, cnocodsl 3aganus GyHkuuu. I'padux pynkuuu. O6macTh onpeneneHus u
51 MHOKeCTBO 3HaueHui QpyHkuuu. Hynu ¢ynkuuu. [IpomMexkyTku 3HaKOIOCTOSHCTBA.
o [TpoMexyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI W MHHHMYMBI (YHKIIUH.
HauOonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKIUU Ha IPOMEKYTKE
6 Koopannats! Ha IpsIMOi1 M INTIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u Ux cBoiicTBa
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'pads




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



