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HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK ¢ TOYKU 3PCHHSI IPAKTHYCCKUX MPUTI0KCHHUN, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM Ka)xJAOMy 4desoBeKy. Bospacrtaer umcio
npodeccuii, Mpu OBIAJEHUHN KOTOPHIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 00JacTH BEPOSITHOCTH U CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
IIPOJOJKEHUST 00pa30BaHUS U IS YCIICITHOHN MPodeCCHOHANTBHON Kapbephl.

Kax1p1ii 4estoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETo JaHHBIX. (711 00OCHOBAaHHOTO MPHUHSTHS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM u30bITKa MHPOpMAIMK HEOOXOJUMO B TOM YHCJIE XOPOIIo c(hOPMUPOBAHHOE
BEPOSTHOCTHOC M CTAaTUCTHUYECKOEC MBINIUICHHE. VIMEHHO IOATOMY BO3HHUKIIA
HE0OX0IMMOCTh (hOpMUPOBATh y 0OyYarOIIUXcs (YHKIIMOHATBHYIO TPaMOTHOCTD,
BKJTFOYAOIIYI0O B Ce0S yMCHUE BOCHPHHUMATh W KPHTHYECKH aHAJIM3UPOBATH
UHPOpMAIIMIO,  TPEJICTABICHHYD B pasiW4yHbIX  ¢GopMax,  IOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuobIaer o0yyarmuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpPraHU3allMK Tepedopa W mojcuéra 4vucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPHUH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTECHITUN B
obnactu MHPOPMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOATHOCTH OOOTAIAIOTCS MPEACTABICHUS OOYYaIOMIMXCA O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HcclieqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MATBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU TEISIMU B CTPYKTYpE MPOTrpaMMbl y4eOHOTO
Kypca «BepoATHOCTh M CTaTHCTHKA» OCHOBHOTO 0O0IIero oOpa3oBaHHs Ha
yrayOn€HHOM YpPOBHE BBIJICTICHBI CIEAYIOIIME COACPKATEIHHO-METOUIECKUE
muaun: «lIpencraBnenne JaHHBIX W OMHCATENbHAS CTATUCTHUKA», «BeposiTHOCTHY,
«OneMeHThl KOMOWHATOpUKW», «BBegenme B Teopuio rpado», «MHOKECTBaY,
«Jlorukay.

Conepxanne nmuann «lIpencraBneHue MaHHBIX M OMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW uisi (pOPMHUPOBAHUS HABBIKOB pabOTHl ¢ WHMOpMAIMEil: oT
YTCHHWs] W WHTEpPHpeTaruyl WHQPOPMAIMK, TMPEACTaBICHHOW B Ta0nwiax, Ha
auarpamMMmax W rpadukax, g0 cOopa, TMPEACTaBICHUS W aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PAaCCEHBAHMUS.



Pabotast ¢ naHHbIMH, OOyd4aroluecs ydaTcsli CUMTHIBaTh W WHTEPIPETUPOBATH
JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATh NPOCTEUIINE TUIIOTE3bI,
pa3MBIIUIATh HaJ (DAKTOpaMH, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OLIEHUBATh UX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4YalHOW W3MEHYHMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3YYEHHUs] TEOPUM BEpOSTHOCTEW. boibllloe 3HAuYeHHE HMMEIOT MPAKTHYECKHe
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMTCA KaK Mepa MPaBIONON00Ms ClIy4dailHOro
coObrtus. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHM  BBIUMCIEHUS  BEPOSTHOCTEH B CIIy4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTAPHBIMU UCXOJ]aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pelIaTh Oojee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH OTIEPalMSIMHU HAJ MHOXKECTBAMH, pacCMaTpUBAIOTCA
npUMepbl TMPUMEHEHUs] TpaoB M HJIEMEHTOB TEOPUM MHOMKECTB IJIsi pElICHUS
3a/lay, a TaKKe HUCIOJIb30BAHMS B JAPYTUX MAaTeMAaTHUYECKUX KypcaxX M y4eOHBIX
npeaMeTax.

Ha u3yuenne yueOHOro Kypca «BepositHOCTh U cTaTHCTHKa» oTBOAMTCS 102
gaca: B 7 kimacce — 34 gaca (1 gac B Hegemo), B 8 kinacce — 34 yaca (1 4dac B
Hegeno), B 9 kinacce — 34 gaca (1 yac B HeIeIN0).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne NaHHBIX B BUJE TaOJNMI], AUArpaMm. 3arojHEHUE TaOJIHIl,
YTEHUE U TIOCTPOCHHUE CTOJOMKOBBIX (CTOJMOYATBIX) U KPYTrOBBIX JUATPAMM.
Utenue rpadukoB peanbHBIX mpolreccoB. M3Bneuenrne nHGpopMalmu u3 gaarpamm
Y TaOJIMII, UCTIOJIL30BAHKUE U MHTEPIPETAIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpelHee apudmernyeckoe, MeIuaHa, pa3max,
HauOoOJIbIlIeE W HaWMEHBIIEEe 3HAYCHUS, KBAPTUIU, CPEIHEE TapMOHHYECKOE,
CpeHee TApMOHHYECKOE YHCIIOBBIX JaHHBIX.

[Ipumepbl crnydailHOM W3MEHYMBOCTH TMPU HM3MEPEHUSIX, B MacCOBOM
POU3BOJICTBE, TEHACHIIMU W CiydailHble KOJeOaHUsl, TPYNIHPOBKA JIaHHBIX,
peACTaBICHUE CIy4alHONW WM3MEHUHMBOCTH C TIOMOIIBIO JUArpamMM, 4YacTOTHI
3HAYCHUH, CTATUCTUYECKAsT YCTOMYUBOCTD.

I'pad, Bepmnna, pebpo. Crenenb BepminHbl. Yuciao pédbep u cymmapHas
crenieHb BepiuH. [lorstue o cBa3ubix rpadax. [lytu B rpadax. Ilenun u nuKIiIbL.
O6xon rpada (disiepoB nyTh). [lorsTue 06 opueHTupoBaHHoM rpade. Pemenue
3a/1ay ¢ TOMOIIBIO IpadoB.

VYTBepxkneHuss W BbICKaszbiBaHuA. OTpHUIlaHUE YTBEPHKICHUS, YCIOBHBIC
YTBEPKJEHUSI, OOpaTHbIE W PABHOCWJIbHBIE YTBEPXKIACHUS, HEOOXOAUMBIE H
JI0OCTaTOYHbIE yCIIOBHUS, CBOMCTBA U MpHU3HAKHU. [[pOTHUBOMONIOXKHbBIE YTBEPKICHUS,
JI0Ka3aTeIbCTBA OT MPOTHUBHOTO.

Cry4aitHeIil 3KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTh u
4acToTa CIOy4alHOTO CcOObITHS. Pollb  MaloBEpOSTHBIX W MPAKTHUYECKH
JIOCTOBEPHBIX COOBITHI B IPUPO/IC U B OOIIECTBE.

8 KUIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IprMepbl MHOKECTB B OKPYKAIOIIEM MUDE.
[lepeceuenne u oObenuHeHue MHoOkecTB. Jlmarpammbl Ditnepa. Uwuciosble
MHOXXecTBa. [IpuMepsl MHOXKECTB M3 KypcOoB anreOppl HU T€OMETPHH.
[lepeuncnenne >I€MEHTOB MHOKECTB C IMOMOIIBIO OPTaHU30BAHHOTO Iepedopa u
npaBuiia yMHOKeHU. DopMylia BKIIOUEHUS-UCKITIOYEHHUS.

DOneMeHTapHble CcOOBbITHS. BeposiTHOCTH cinydalHbIX COOBITHH. OMNbITHI €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMHE. CITydaitHbINA BHIOOD.

N3mepenue paccerBaHUs YMCIOBOrO MaccuBa. Jlucmepcusi M CTaHAapTHOE
OTKJIOHEHUE 4YHucioBoro Habopa. CBoiicTBa AUCHEPCUU U CTAHAAPTHOIO
OTKJIOHEeHUs. [{uarpaMmMbl paccerBaHUs IBYX HAOJIOJAaeMbIX BeIMYUH. JIMHEiHas
CBSI3b Ha IUarpaMMe pacCeUBaHUSI.



HepeBo. JlepeBo cay4aitHOro skcrepumeHta. (CBOHCTBA  J€pPEBBEB:
€MHCTBEHHOCTh MyTH, CBSI3b MEXKIY YUCIIOM BEPIIUH U yuciaoM pEdep. [lonsatue o
II0CKUX rpadax. Pemenue 3a1a4 ¢ IOMONIbIO AEPEBBEB.

Jlornueckue coro3sl «M» n «MJIN». CBA3b MeXAYy JTOTUYECKUMHU COIO3aMHU U
onepauusMH HaJl MHOKecTBaMu. Vcnonb30BaHKe TIOTHYECKUX COI030B B aliredpe.

CnyyaitHple  COOBITHMSI ~KaK  MHOXKECTBAa  JJIEMEHTApHBIX  COOBITHH.
[IpotuBomnonoxkubie coObITUA. Omnepauun Haj coObITUAMH. Dopmylia CIOXKEHHS
BEPOATHOCTEN.

[IpaBuiio YMHOXEHHUSA BEPOSTHOCTEM. YcnoBHas BEPOSATHOCTS.
IIpencraBneHue ciydaliHOrO OJKCIIEpUMEHTAa B BuUJE JepeBa. HeszaBucumsblie
COOBITHUSI.

9 KUIIACC

KombunaTopHoe npaBwmiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
coyetaHui u TpeyroabHuk Ilackans. CpoiicTBa uyucen codeTaHud. buHoM
HrroTona. Pemenue 3aa4 ¢ MCNoyib30BaHUEM KOMOUHATOPUKH.

I'eomeTrpuueckas BepossTHOCTh. Ciy4yaliHbli BBIOOpP TOYKH M3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTpe3Ka, U3 AYId OKPYKHOCTH.

Ucnbitanns. Yenex m Heypawya. Cepus HCIBITAHUM [0 MEPBOro ycmexa.
Cepust ucnbiTanuii bepHymum. BeposTHOcTH COOBITHI B CEpHHM  HCIIBITAHUMA
bepuynnu. CnyuyaiiHbiii BBIOOP M3 KOHEYHOTO MHOKECTBA.

CnyvailHass BeJIWYMHA W pacnpenerneHue BeposiTHocTeil.  [Ipumepst
CIIy4YallHbIX BEJIIMYMH. BakHble paclpelnesieHuss — 4YHUCIO IONBITOK B CEpUHU
VCIIBITAHUM JI0 TIEPBOrO yCIi€Xa U YHUCJIO yCIEXOB B CEpUH UCHbITaHUN bepHyIum
(reoMeTpryeckoe ¥ OMHOMHAIBHOE PACTIPEICIICHHS ).

MaremaTH4eCcKOEe OXKHUIAAHUE CIy4alHOW BeIUYUHBL. DU3NYECKUUA CMBICIT
MaTeMaTU4eCKOro oOxuaanusa. [lpumepsl UCHONB30BaHUS MATEMATHYECKOTO
oxunaHus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHWE CIIyYalHOM BEJIWYMHBL.
CBoiicTBa MaTeMaTHYECKOrO0 OXUJAHUS MW JAUcCHepcuu. MareMaTthuueckoe
0KUJAHHUE U JUCIIEPCUS U3YUYCHHBIX PACIPEICICHUM.

HepaBenctBo UeOpnméBa. 3akoH OoiplmX Yucel. MareMaTH4ecKue
OCHOBaHHS W3MEPEHUs BEepoSTHOCTEH. Ponb u 3HaueHne 3akoHa OONBIINX YUCET B
Hayke, B IPUPOJIE U OOIIECTBE, B TOM YHUCJIE€ B COI[MOJIOTMYECKUX 00CIIEIOBAHUSIX U
B U3MEPECHUSX.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YI'VTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECa K MPOIUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKJACHUIO 3TUYECKUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI' 0 MMO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, ATANOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHUS LUBUIIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJIyYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA PeQICKCUM, TPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUIN JJIsI OKPYXKaroled cpejbl, OCO3HaHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JAEATeIbHOCTh, B TOM UHCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMOTE3bI 00 O0OBEKTaX W SBJICHUIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  MPEoOPa3OBHIBATH  CYXKICHHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
IPOTHBHOIO), TPOBOJAUTH CAMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMATHUECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHHs, BBIOMpaTh HamboNee TMOIXOASIMIMA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh HCKOMOE M JlaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHI



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3liduuMe U CXOACTBO MO3ULUN, B KOPPEKTHOU (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHAMBHUAYaTbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbI pabOT, JOroBapUBATHCS, OOCYXKIaTh MPOIECC M PEe3yibTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3yslbTaTa M KayecTBO CBOEro BKJIaJa B OOWIMH pe3ylbTaT IIo
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJaX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pENIeHH ¢ y4E€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PEe3YIIbTATHI:

Yurarh uH(OpPMAIMIO, TPEJICTABICHHYIO B Ta0iWIlaX, Ha JauUarpaMmmax,
NpEACTaBIATh JaHHbIE B BHUJAE TaOJIMIl, CTPOUTH CTOJIOMKOBBLIE (CTOJIOYATHIC) U
KPYrOBBIC THArPaMMbI 110 MACCUBaM 3HAYCHHIA.

OnuceiBaTh W WHTEPIPETHPOBATH  peajbHbIC  YHCIOBBIC  JaHHBIC,
npeJicTaBlIcHHbIC B TAOIUIIAX, HA TUarpaMmax, rpaukax.

Hcnonp30oBaTh I ONMUCAHUS JIAHHBIX CTATHCTUYCCKHE XapaKTCPUCTUKH:
cpenHee apupMETHYECKOEC, MeJIMaHa, HawOoJblllee W HaUMEHBIICE 3HAYCHMS,
pa3Max, KBapTHIIH.

Nmerh mipeAcTaBliieHHE O JIOTHYECKUX YTBEPXKACHHUSIX U BBICKA3bIBAHUSX,
YMETh CTPOUTH OTpUIAHHS, (QOPMYIHPOBATH YCIOBHBIE YTBEPXKACHUS TPHU
pEIIeHUH 3a/1a4, B TOM YHCIIe U3 APYTUX YUYEOHBIX KypCOB, UMETh MPEICTABICHHE
0 TeopeMax-CBOMCTBaX M TeOpeMax-TpU3HaKaX, 0 HEOOXOJUMBIX M JOCTATOYHBIX
YCIIOBUSX, O METO/I€ JI0Ka3aTeJIbCTBA OT IPOTUBHOTO.

Nmers npencraBieHWEe O CIIy4alHOWM HM3MEHYMBOCTH Ha MpUMEpax
pE3yNbTaTOB M3MEPEHUM, I1eH, (U3NYECKUX BEIUYMH, AHTPOTIOMETPUUYECKUX
TAHHBIX, UMETh MPE/ICTABIICHUE O CTATUCTUYECKON YCTONYMBOCTH.

Hcnonb3oBaTh 711 OMUCAHUS JTaHHBIX YacTOThl 3HAYCHUH, TPYNIUPOBATH
JaHHBIE, CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX TAHHBIX.

Hcnonb3oBate rpadbl sl pelieHus 3aqad, WMETh MPEJCTaBICHHE O
TepMHUHAX Teopuw rpad)oB: BeplInMHA, peOpo, IeMb, UK, MyTh B Tpade, UMEThH
npejacTaBieHrne 06 06xoze rpada u 06 OPUEHTUPOBAHHBIX Tpadax.

K xoniy 06yuenus B 8 kiacce o0ydaromuics MOTYyYUT CISAYIONUE TPEIMETHBIC
pe3yJIbTaThI:

OnepupoBaTh MOHATHSIMUA MHOXECTBA, IIOJIMHOKECTBA, BBIMIOJIHIThH ONEpaIun
HaJl MHOXECTBaMHU: OOBEIWHEHHE, TIEPECEUCHUE, MEPEUUCISATh BJIEMEHTHI
MHOXXECTB C HCIIOJIb30BAaHUEM OPTaHW30BAHHOTO Tepedopa W KOMOMHATOPHOTO
MpaBUjia YMHOXCHHUS.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITUM B CIy4YalHBIX OIBITAX, 3HAs
BEPOSITHOCTU  3JIEMEHTApHBIX COOBITUHA, B TOM YHCIE€ B OMNbITaX C



PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, UMETh MOHATHE O CIy4YallHOM
BBIOOpE.

OnucelBaTh JaHHBIE C MOMOINBIO CPENHUX 3HAYEHUW W MEp pacCernBaHUs
(nucriepcusi U CTaHIAPTHOE OTKIOHEHHUE). YMETh CTPOUTHh M MHTEPIPETUPOBATH
JIUarpaMMbl pacCeUBaHMsl, UMETh NPEJICTABIICEHUE O CBSI3U MEXAy HaOII0aeMbIMU
BEJIMYMHAMMU.

Nmers mpencraBieHue O JiepeBe, O BeplIMHaxX U péOpax Jepesa,
HCIIOJIb30BAHUU JE€PEBLEB IIPU PELICHUU 3a7a4 B TEOPUU BEPOSATHOCTEU, B IPYIUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a/lay U3 APYruX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHITHEM COOBITHSI KAK MHOXECTBA 3JIEMEHTAPHBIX COOBITUM
CIIy4ailHOTO OIBITA, BBIMOJHATH ONEpaluy HajJ COOBITUSIMU, MCIOJB30BATh MpPH
pEelIeHUH 3a7]a4 JuarpamMmbl Disiepa, YUCIOBYIO MPAMYIO, PUMEHATh (OpMYyITy
CJI0’KEHUSI BEPOSTHOCTEM.

[Tonp30BaThbCsl MPAaBUIIOM YMHOXXEHHSI BEPOATHOCTEM, MCIIOJIb30BAaTh JAEPEBO
JUISL TIPEACTAaBJIEHUS CIYy4YallHOTO OmbITa MOpH pemeHuu 3agad. OnepupoBaTh
NOHSITHEM HE3aBUCUMOCTU COOBITUH.

K xoniy obyuenus B 9 kjiacce 00y4yaromuiics MoayduT CISIYIONTUE MPEIMETHBIC
PE3YIBTATHI:

[Tonb3oBaThC KOMOWHATOPHBIM TPABHIOM YMHOXEHUS, HAXOAUTh YHUCIIO
NEPECTAHOBOK, YMCIIO COYETAaHUM, IOJb30BaThCA TpeyrojdbHUKOM Ilackans mpwu
pElIeHUH 3aa4, B TOM YHCIIE Ha BEIUUCICHUE BEPOATHOCTEN COOBITHIA.

Hcnonp3oBaTh  NOHATHE  TEOMETPUYECKOM  BEPOSTHOCTH,  HAXOIUTh
BEPOATHOCTU COOBITUN B OMBITaX, CBI3AHHBIX CO CIyYalWHBIM BBHIOOPOM TOYEK W3
TUIOCKON (DUTYpBI, OTpe3Ka, MITMHBI OKPY>KHOCTH.

HaxoauTe BepOsITHOCTH COOBITUI B OIBITaX, CBSI3aHHBIX C MCIIBITAHUSMU 10
JNOCTH>KEHUS IIEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUN bepHysuu.

HNmers mipencTaBiieHHE O CIyYalHBIX BEJIMYMHAX M OMO3HABATh CIy4YalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOLIET0 MHpPA, OIEPUPOBATH IOHATHUEM
«pacupeneseHue BEPOATHOCTEW». YMETh CTPOUTH PACHPENCIICHUS BEPOATHOCTEN
3HAYEHUW CIIyYalHbIX BEJIWYMH B U3yUYCHHBIX OIBITAX.

Haxonute MaTeMaTH4eCKOE OKHIAAHUE W JTUCIIEPCUIO CIIYYAWHOW BEJIMYUHBI
[0 PaCOpENeNICHUI0, IPUMEHSATH YHCJIOBBIE XAPAKTEPUCTUKU  HM3YUYEHHBIX
pacnpeneneHuid py pelIeHrn 3a1a4.

NmeTp mnpeacTaBieHUME O 3aKOHE CIyYaWHBIX YHUCENI KAK O NPOSBICHUU
3aKOHOMEPHOCTM B CIIyYalWHOM W3MEHYMBOCTH, IIOHMMAaTh MAaTEMaTH4YECKOE
000CHOBaHME OIM30CTH YaCTOTHI U BEPOSITHOCTH COOBITHS. MIMETh TIpencTaBieHne
O pOJIM 3aKOHA OOJBIINX YKCEIl B MPUPOJIE U OOIIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
[[BubmmoTeka IIOK
1 IT 4
PEACTABIICHHE AAHHbX https://m.edsoo.ru/596d814c]
bu6moreka [IOK
2 1
OmicatenbHas CraTeTiica 8 https://m.edso0.ru/596d814c
. bubmuorexa [JOK
3 C 5 1
TyHanHas HSMEHTHBOCTS https://m.edso0.ru/596d814c
bu6mmoreka [IOK
4 B 4
BC/ICHHC B TCOPHIO rpacoB https://m.edso0.ru/596d814c
bu6mmoreka [IOK
> Jloruia 3 https://m.edso0.ru/596d814c
6 BeposTHOCTh 1 YacTOTa CIIy4aitHOTO 5 1 bubnuoreka [JOK
COOBITHS https://m.edso0.ru/596d814c
7 [ToBTOpEeHUE, 0600IICHNE, 5 1 bubnnoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1
OBTOpeitie Kypca 7 uacca 3 https://m.edsoo.ru/032cfeff
bubmmoreka [IOK
2 M 4
Howectea https://m.edsoo.ru/032cfeff
. bubmuorexa [JOK
3 BeposTHOCTE CITy4aifHOTO COOBITHS 4 1 1 httos://m.edsoo.ru/032ceff
4 OmmcarenpHas cTaTUCTHKA. PaccemBanme 5 1 bu6moreka [IOK
TAHHBIX https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
5 B 3
BC/ICHHC B TCOPHIO rpacoB https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
0 Jloruia 2 https://m.edsoo.ru/032cfeff
7 Omneparuu HaJ| CIIy9allHBIMHA COOBITUSIMHU. 3 bubnuoreka [JOK
CroxeHue BeposiTHOCTE! https://m.edsoo.ru/032cfeff
3 YcnoBHas BEpOATHOCTh, YMHOKCHHUE 5 bubnuoreka [JOK
BEPOSATHOCTEH, HE3aBUCUMBIC COOBITHS https://m.edsoo.ru/032cfeff
[ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
9 . 5 1
cUCTEMAaTH3aIMs 3SHAaHUN https://m.edsoo.ru/032cfeff
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1
OBTOpeHHeE Kypcea 8 Knacca 3 https://m.edso0.ru/8b68c39f
bubmmoreka [IOK
2
DIEMEHTBI KOMOHHATOPHIKH 6 https://m.edso0.ru/8b68c39f
3 T'eoMeTprueckas BEpOSITHOCTD 3 bubmmorexa [TOK
p p https://m.edso0.ru/8b68c39f
bu6moreka [IOK
4 nu b
CHBITAHIE bEPHYILTH 6 https://m.edso0.ru/8b68c39f
. bu6mmoreka [IOK
> Crryualinas permia 3 https://m.edso0.ru/8b68c39f
6 UucnoBble XapaKTEPUCTUKHU CITYYAMHBIX 6 bubnuoreka [IOK
BEJINUHNH https://m.edso0.ru/8b68c39f
bu6mmoreka [JOK
7 3 o 3
AKOH DOJIBIIIX HHeet https://m.edso0.ru/8b68c39f
8 [ToBTOpEeHuE, 0600IIECHNE, 4 1 bu6mmoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edso0.ru/8b68c39f
OBILIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 34 1 0



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
5 BeposTHOCTb U cTaTUCTHKA
Uutate uHpOpMaNMIO, TPEACTABJICHHYIO B TabNMWIlax, Ha JUarpammax,
5.1 MIPE/ICTaBIATh JJaHHBbIE B BUJIE TAONIUIl, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIE
(cTonO4arpie) M KPYroBbI€) MO MACCHBAM 3HAUYCHHIA
5.9 OmnuceiBaTh W WHTEPHPETUPOBATH  pealbHBIE  YHUCIOBHIE JaHHBIC,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons3oBath s OmMMCaHUsI JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKHU:
5.3 cpenHee apudMeTHUYECKOe, MeauaHa, HauOoJbllee W HaWMEHbIIEE
3HAYEHMS, pa3Max
HNmers mnpencraBieHue O CiaydyalHOM W3MEHUYMBOCTM HAa NPUMEPAX IIEH,
5.4 (U3UYECKUX  BEJHMYMH, AHTPOTIOMETPUYECKUX  JTAaHHBIX, UMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3zoBaHus
pe3yJibTara
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekarp u mnpeoOpa3oBbIBaTh HWHGOPMAIMIO, MPEICTABICHHYIO B BHJE
5.1 Tabnmuu, AuarpamM, rpaduKoB, MPEJACTABIATH JaHHBIE B BUAE TaOmHII,
auarpamm, rpaukoB
OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHUECKUX TMOKa3aTesiel: CpeIHUX
5.2 3HaUeHUH U Mep paccewBaHHUs (pa3max, AMCIEPCHs UM CTaHIApPTHOE
OTKJIOHEHUE)
5.3 HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCIIE
' 0 pe3ylbTaTaM U3MEpPEeHH U HaOII0eHHI
HaxonuTh BepoOsITHOCTH CIyd4allHBIX COOBITHIA B OTBITAX, 3HAs BEPOSTHOCTU
5.4 JJNIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OMBITAX C PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMH
55 Hcnonb3oBarh rpaduueckue MoAenH: JEPEeBO CIYYalHOTO IKCIEPUMEHTA,

MarpaMMel Diiepa, YucaoBas mpsmas




OHepI/IpOB aTb IIOHATHUAMH. MHOXCCTBO, IIOAMHOZXKCCTBO, BbIIIOJIHATH

5.6 omepaluy HaJl MHOXECTBaAaMHU: OOBEIUHEHME, IIEpEeceueHUe, JOIOJHEHUE;
MEPEUYHCIATH AIEMEHTH MHOKECTB, IPUMEHATh CBOICTBa MHOXKECTB
Hcnonp3oBath rpaduyeckoe MpEACTaBICHUE MHOXECTB M CBA3CH MEXIY
5.7 HUMH JIJIsl OMMCAHUS MPOIIECCOB W SIBJIICHH, B TOM YHCIE TPU PEHICHUU
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U KYpCOB
9 KJIACC
Kon v
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusi
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnexkath W mpeoOpa3oBbBaTh HH(DOpPMAINIO, TIPEACTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHMKAX B BUAE Tabmul, AuarpamM, rpaduxos,
MIPECTaBIATH TaHHBIE B BUJE TAOHII, AHarpamMm, rpadukoB
5.9 PemaTts 3amaun oOpraHu3oBaHHBIM IEPEOOPOM BAapUAHTOB, a TaKKE C
' WCTIOJIb30BaHNEM KOMOMHATOPHBIX MTPABHUII U METOJIOB
5.3 Hcnonb3oBath omucarenbHble XapaKTEPUCTUKH JUIsI MAacCUBOB YHCIIOBBIX
' JAHHBIX, B TOM YKCJIE€ CPEIHNE 3HAYCHHSI U MEPbl PacCEeUBaHUS
5.4 Haxoautb 4acToThl 3Ha4eHHUI M YaCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSICh
' pe3ynbTaTaMu MPOBEACHHBIX U3MEPECHUN U HAOIIOACHUI
Haxonuth BeposSTHOCTH CITy4ailHBIX COOBITUI B M3YYEHHBIX ONBITAX, B TOM
5.5 YHClie B OMNBITaX C PaBHOBO3MOXHBIMHU JJIEMEHTAPHBIMH COOBITHSIMH, B
CepUsX HCIBITAaHUI 10 IEPBOTO ycreXa, B CepUsiX UCTIbITaHUN bepHyu
5.6 Nmers mnpencraBieHue o clydallHOM BeNWYMHE M O pacHpelesieHUuu
' BEPOATHOCTEH
Nmers mnpencraBieHne o 3akoHE OONBIIMX YHUCET KAaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4alHOW HM3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX

YUCCI B IIpUPOJC U O6H_IGCTBG




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COeP:KAHUSA
) BeposiTHOCTB M cTaTuCTHKA
[IpencraBnenne AaHHBIX B BHJIE TaONMUI, AWarpamm, rpaduKoB. 3aroJIHEHHE
51 TaOMUL, YTEHWE M IOCTPOCHHE AuarpamMMm (CTOJOMKOBBIX (CTOJIOYATBHIX) H
' KpyroBbIX). UreHue rpadukoB peanbHbIX MpolieccoB. M3BneueHne uHpopmanuu
W3 MarpaMM u Ta0Jnll, UCIIOJIb30BaHUE U UHTEPIPETALMs] TaHHBIX
OnucarenpHass CTaTUCTUKA: CpeJHEe apu(MeTHuecKoe, MeauaHa, pas3max,
5.2 HauOoJblllee M HaWMEHblIee 3HaYeHHs] HaOOpa YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIy4aiilHON M3MEHYMBOCTH
CnyyaiiHplii SKCHEpUMEHT (ONIbIT) U cllydailHoe coObiTHe. BeposTHOCTh U
5.3 yacTtoTa. Pojb ManioBEpOsSTHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITUI B IPUPOIE
u B oOuiectBe. MoHeTa 1 UrpajibHas KOCTh B TEOPUU BEPOSITHOCTEM
I'pad, Bepmmna, pedpo. Crenenp BepunHbl. Yncio pédep u cymMmapHasi CTETIeHb
54 BepmnH. [IpencraBnenue o cBa3Hoctu rpada. Lenu u nukisl. Iyt B rpadax.
' O6xon rpada (viinmepoB myth). IlpeacraBienne 00 OpuUEHTHpPOBAHHOM Tpade.
Pemenne 3aa4 ¢ noMolsio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTB M cTaTHCTHKA
51 [IpencraBneHue JaHHBIX B BUJIC TAOJIHII, TUarpaMM, IpapuKoB
5.9 MHoOXecTBO,  3JIEMEHT  MHOXECTBa, HNOAMHOXecTBOo.  Omepauuu  Haj
MHOXECTBaMU: 00bEJUHEHUE, [IepeceueHue, JONOIHEHNE
53 CpoiicTBa omepainuii HaJl MHOXECTBAMH: IEPEMECTUTEIIBHOE, COYEeTaTEeIbHOE,
' pacrpenenuTeNbHOe, BKIUEHUS
5.4 Hcnonbs3oBaHue rpaguueckoro MpeACTaBICHUS MHOXECTB [Ull ONMCAHUS
' peabHbIX IPOLIECCOB U ABJICHUH, IPH PELLICHUHN 33/1a4.
55 W3mepenue paccenBaHusi JaHHbIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE
' YHCI0BBIX HAOOpoB. /lnarpamma paccenBaHus
DneMeHTapHble COOBITHS ciydaiiHOTOo omnbiTa. CiryyaiiHble coObITHs. BeposTHoCTH
56 coObiTui. OmBITBI €  PABHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU  COOBITHUSIMHU.
' Cnydaiinplii  BbiOOp. CBSI3p  MEXIy MaJOBEpPOATHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUAMH B IPUPOJIE, OOIIIECTBE U HAYKE
57 JlepeBo. CBoiicTBa JIEPEBbEB: €IUHCTBEHHOCTb IYTH, CYILECTBOBAHUE BHUCSIYEH
' BEPILUHBI, CBA3b MEX/y YUCIOM BEPIIMH U yKuciaoM pédep. [IpaBuino ymMHOXKeHUs.




Pemenue 3a1a4 ¢ noMouipio rpagos
58 [IpotuBomnonoxueie coObiThs. [uarpamma Diinepa. OObeIMHEHUE U TIEPECCUCHHE
' coObiTuii. HecoBmecTHbie coObITHsI. DOpMyIna CI0KEHUS BEPOSTHOCTEH
5.9 YcnoBHas BeposiTHOCTB. [IpaBuiio ymHOkeHus. HezaBrucumMbie cOOBITHS
5.10 [IpencraBnenue skcrepuMeHTa B BHUjAE JAepeBa. PeleHue 3amady Ha HaxXOXKICHHE
' BEPOSITHOCTEH C MOMOIIBIO JIEPEBA CIIyUaHOTO KCIIEPUMEHTA, IUarpamm Jitsiepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
51 [IpencraBnenne MaHHBIX B BHUAE TaONHI], auUarpaMm, rpaduKoB, WHTEPHPETAILIHS
' JMaHHBIX. UTeHNE U MOCTPOCHHE TAOIHII, TUarpaMm, TpadUKoB MO peaTbHBIM JIaHHBIM
5.2 [TepecTtanoBku u akTOpHaIT
5.3 CodyeTaHus ¥ YHCIIO COYCTAHUM
5.4 Tpeyronbuuk Ilackans. Pemenne 3aiau ¢ ucnoyiib30BaHueM KOMOUHATOPUKU
55 I'eomerpuueckas BeposATHOCTb. CiaydaifHbIN BBIOOP TOUKHM U3 (PUTYpBIHA MIOCKOCTH,
' 13 OTpEe3Ka U U3 IyTU OKPYKHOCTH
5.6 UcnwiTanue. Ycnex u Heynava. Cepust HCTIBITAaHUH 0 MEPBOTO ycrexa
5.7 Cepus wucnbitanuii  bepuymiu. BepostHOocTH COOBITHH B CEpPUM  HUCIIBITAHUN
' Bepuysm
5.8 CrnydaiiHasi BeJTMYMHA U paCIIpeiesIeHUE BEPOSTHOCTEH
59 Maremaruueckoe oxxkujnaHue u aucnepcus. [Ipumepbl MaTeMaTHYeCKOrO OXUAAHUS
' KaK TEOPETUYECKOTO CPEHEro 3HAUCHHUs BEJIMUHHBI
5.10 Matemaruueckoe OKHUJIaHUE U JUCIEPCUs CIy4alHOM BEIMYMHBICYUCIIO YCIIEXOB B
' cepuu ucnelTanuii beprymim»
511 [Tonsitre o 3akoHe OounbiMX uncen. M3MepeHrne BEpOATHOCTEN C MOMOIIBI0 YacToT.
' Ponp 1 3HaueHne 3aKoHa OOJIBIINX YHCET B IPUPOJAE U OOIIECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONepUpPOBaTh NOHITUAMU: I'pad, CBSI3HBIN Tpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

VYMmenne OINICpHUpOBATh IMOHATUAMU: HATYPAJIbHOC YHCIIO, IIPOCTOEC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMeTUYECKU KBAJAPAaTHBIH KOPEHb, YMCHHE BBINOJHATH JCUCTBUS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MNOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTeleM,
apudmeTryecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUIEH, aJiredpandeckas 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALIMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOUWIEHAa HA MHOKUTEIH, B TOM YHUCIE C HUCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHBIE U KBaJApaTHBIC  YPAaBHCHUA, ,Z[pO6HO'
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peumieHun 3aJa4 U3 ApYrux IMpeaAMCTOB W IMPAKTHYCCKUX 3a4dav, YMCHHC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKUIMH, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATH TMOHATHAMHU: TpsiMasl MPONOPHUOHATBHOCTb, JIMHEHHAS
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnepoosa; yMeHle CTpouTh rpaduku (GyHKIUH, HCIIOIB30BaTh
rpaduKy Ui OTPENENICHUs] CBOWMCTB MPOIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M pPEANbHON >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
M TreoMeTpuuecKass TMpOTPEeCcCHMU; YMEHHE HCIOJIb30BaTh CBOWCTBA
rocjeaoBarebHOCTeN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM 4YHCJIE€ 3a/lad M3 JIPYruX Yy4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, 1IEHy TOBApOB M CTOUMOCTb MOKYINOK M YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJIYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINOI00HOCT MOJYYEHHBIX PE3YIHTaTOB

YMeHue onepupoBath MOHATUAMU: (PHUTypa, TOYKA, OTPE30K, MpsMas, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TPEYroJIbHUKA, YeTHIPEXYTOJILHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4i, B TOM YHCIIE M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXICHHE
T€OMETPUYECKUX BEIMYUH C MPUMEHCHHEM HW3YyYCHHBIX CBOWCTB (GUTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX, Yroil
MEX 1y NPSAMbIMU, TEPIICHINKYIISP, HAKIIOHHAs, POeKIus, ojgodue duryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U MPSIMOM;
YMEHHME pAaclo3HaBaTb pPABEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUEC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'IBHI/IKa), miomanab, YMCHHUEC OLICHUBATH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuIeJICIuIieaa, YMCHHC
IIPUMCHATDH IIPU3HAKU PABCHCTBA TPCYI'OJIBHUKOB, TCOPEMY O CyMME YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPUUICCKHUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
OpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT DPYKH, C IIOMOIIbIO qepTé)KHLIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarh MOHATUAMU: MPSMOYIOJIbHASL CUCTEMA KOOPJIMHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMS 3a1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIbI, cpeHee apudmMeTnieckoe, MeMana, HanboJIbIIee ¥ HauMEHbIIee
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  H3BJEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(YOPMALINIO, MPEACTABICHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHBIX MPOLIECCOB W SBJICHMM; yMEHHE pAacllO3HaBaTh N3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOILLIEM MUDE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT (CIoy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXO.)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMH;, YMEHHUE pellaTh 3aaadu
METOJIOM OpPraHU30BaHHOIO Iepedopa W C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKUA JOCTOBEPHBIX U MaJIOBEPOATHBIX
COOBITUH B OKpYXalOIlEM MHUpPE M B JKHU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPHUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PaACloO3HABaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONIAECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYKCICHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIC U JCCATHYHBIC IPOOU, MIPOICHTHI, OCCKOHEYHBIE MTEPHOANYCCKHE
' apoou
1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
14 JlelictButenbHble 4YHclia. ApudMeTHYECKHE Olepanud ¢ JeHCTBUTEITbHBIMU
' YHCIIAMA
15 [MpubnmxEHHbIE BBHIYHMCICHUS, TPABWIA OKPYIJCHHS, IPHUKHIKA W OIEHKa
' pe3yibTara BEIYUCIEHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenp ¢ 1ensiM TokazareneM. CTENEHb C palOHAIBHBIM TOKa3aTeJIeM.
' CBoiiCTBa CTEIICHH
2.3 MHorousieHsl
2.4 Anrebpaundeckas 1po0b
95 ApubmMeTnueckuit KOpPEHb HaTypaJIbHOU CTEIICHH. HevictBus c
' apu(pMEeTHYECKMMH KOPHAMHU HATypaJbHOU CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
31 enbie u nppoOHO-panyoHanbHble YypaBHEHHs. CHCTeMbl U COBOKYIHOCTH
' ypaBHEHUI
3.9 Ienbie u apoOHO-panuoOHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 YucnoBble MOCae10BaTEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEN
4. Apudpmernueckass M reomerpuueckas nporpeccud. @Dopmyna  CIOXKHBIX
' IPOLIEHTOB
5 OyHKIMH
OyHKIMA, criocoOb! 3aanus pyHkiun. ['paduk dynkuuu. O6nacts onpeneneHus
U MHOXecTBO 3HaueHMd  ¢yHkumu. Hymu  ¢ynkuuun.  Ilpomexyrtku
5.1. 3HAKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBl U
MUHUMYMBl (QyHKuMu. HauGonpliee M HavMeHbllee 3HaYeHHE (YHKIMM Ha
MIPOMEKYTKE
6 KoopannaTsl Ha MpsIMO U TUIOCKOCTH
6.1 Koopaunathas npsmas




6.2

JlexapTOBBI KOOPIMHATHI HA INIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBa
7.2 Tpeyronbauk
7.3 MHOToyrojipHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKuX BEITUYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




