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MNOACHUTEJIBHAS 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSTHOCTh U CTATHUCTUKA MPUOOPETAIOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOUKH 3pEHUs NPAKTUUYECKUX MPHIOKEHUH, TaK U UX POJIM B 00pa30BaHUHU,
HE0OX0MMOM KakJIoMy uesoBeKy. Bospacraer umncio npodeccuil, npu oBiageHUN KOTOPHIMU
TpeOyeTcst Xopoimass 0Oa3oBasi MOATOTOBKA B 00JacTH BEpPOATHOCTH U CTATHUCTUKH, Takas
MOArOTOBKA Ba)KHA JUIsI MPOJOJDKEHHs] 00pa3oBaHUS M JUIs yCHEIHOW MpodeccuoHanbHOM
KapbepBHl.

Kaxnplii 4yenoBeK MOCTOSHHO MPUHMMAET DPELIEHUS Ha OCHOBE HMEIOLIUXCS Yy HEro
JAHHBIX. A 717151 0OOCHOBAHHOI'O TNPHHATUS PEIICHUS B YCIOBHUAX HEIOCTaTKa WM HM30bITKa
nHpopManuu HEOOXOJIUMO B TOM YHCIE XOpPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE W
CTaTUCTUYECKOE MBIIIJICHUE.

NMeHHO TO03TOMY OCTpO BCTajJia HEOOXOAUMOCTh C(POPMUPOBATH y OOYUYaAIOIIUXCS
(YHKIMOHATIBHYIO TPaMOTHOCTb, BKJIIOYAIOUIYI0 B ce0s B KadecTBE HEOTheMIIEMOMN
COCTaBJSIOUICH yMEHME BOCIPUHUMAThb U KPUTHYECKH AaHAJIW3UPOBaTh HH(GOpPMALHIO,
NPEJCTABICHHYI0 B pa3iIMyHbIX (opMax, MNOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX
peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTh MPOCTEUIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMU TNpHUHIMIIAMH cOOpa, aHaiau3a H
MIPEJICTAaBICHMS JIaHHBIX W3 Pa3IMYHbIX cep KU3HM oOliecTBa M rocyJapcTBa MpUOOIIAET
oOyyarolmuxcs K OOIIECTBEHHbIM HHTepecaM. M3ydyeHHe OCHOB KOMOMHATOPHKH pPa3BUBAeT
HaBbIKM OpraHu3aluu mnepedopa M MoJc4Y€Ta YUClia BApUAHTOB, B TOM 4YHCIE B NPUKIIAJHBIX
3aayax. 3HAKOMCTBO C OCHOBaMHU TeOpUH rpadoB cO3AaET MaTeMaTHYeCKUHd (YHIAMEHT Ui
(hopMHpOBaHHS KOMIIETEHIIMM B o00ylacTu HHPOpPMATHUKUM M LUPPOBBIX TexHosoruid. Ilpu
U3YYEHUM CTAaTUCTHUKM W BEPOATHOCTH OOOTaIlaloTCs MPEACTaBIECHUS OOYyYaIoUIMXCS O
COBPEMEHHOM KapTHHE MHpa U METOJax €ro HccleAoBaHus, (popMHpyeTcs NMOHUMAHHUE POJIU
CTaTUCTMKHM KaK HCTOYHHKA COLMAIBHO 3HAYMMOM MH(OpMAaIMM W 3aKJIa/bIBalOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHUS.

B coorBercTBUM ¢ JaHHBIMM ILEISIMH B CTPYKType MporpaMMmbl ydeOHOro Kypca
«BeposATHOCTP M CTATUCTHKA» OCHOBHOTO 00IIero oOpa3oBaHMs BbBIJAEIEHBI CIEIyIOIHNE
coJiepKaTeNnbHO-MeToAnuecKkne TuHuM: «IIpencraBienne naHHbIX U ONMCATEIbHAS CTATUCTUKAY,
«BeposTHOCTEY», «dneMEeHTHl KOMOMHATOPUKWY», « BBeneHne B Teoputo rpadoy.

Copepxanne nuHun «lIpencraBieHne NaHHBIX M ONUCATENbHAS CTATUCTUKA» CILYKHUT
OCHOBOM 111 opMHpOBaHMSI HAaBBIKOB padOThI ¢ MHPOpPMALUEl: OT YTEHUS U UHTEPIIpPETaLUN
uHpopMaluy, TMpeACTaBIeHHOW B TabMMIax, Ha JuarpamMmax U Tpadukax, a0 cOopa,
MIPE/ICTAaBICHMS U aHAJIM3a IaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUECKHUX XapaKTEPUCTUK CPEAHUX
u paccenBanus. Pabotas ¢ naHHbIMM, OOydarolyecs y4yarcs CUMTBIBATh U MHTEPIPETUPOBATDH
JaHHbIE, BBIJIBUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIME TUIOTE3bl, Pa3MBILUISThH
Haa  (akTopaMu, BBI3BIBAIOUIMMHM HM3MEHYMBOCTb, M  OLIEHUBaThb MX BIUSHME Ha
paccmMaTpuBaeMble BETUYMHBI U ITPOLIECCHI.

WHTyuTHBHOE  NpEACTaBIEHHWE O  CIy4alHOM  M3MEHYMBOCTH,  HCCIIEJOBaHHE
3aKOHOMEPHOCTEH M TEHACHIMI CTAHOBUTCS MOTHBUPYIOIIEW OCHOBOHM /I M3Y4YEHUS TEOPHUH
BEPOATHOCTEN. boJsiblIOE 3HAYEHHE HMMEIOT IMPAKTUYECKHE 3aJaHMsl, B YaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMHU.

[TonaTne BEpOATHOCTH BBOAMUTCS KaK Mepa MpaBAONOA00Hs ciydailHOro coObiTus. Ilpu
U3y4EHUH y4eOHOro Kypca o0yyaroImuecs: 3HaKOMATCS ¢ IPOCTEHIINMU METOAAMU BBIYMCIICHUS
BEPOSITHOCTEN B CIIydaliHbIX 3KCIIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU UCXOAAMH,
BEPOSATHOCTHBIMHM 3aKOHAMH, MO3BOJIIOIIMMHU CTaBUTh M peliaTh OoJsiee CIOXKHbIE 3anaud. B
yueOHBI Kypc BXOAST HauyalbHbIE MPEJCTABICHUSA O CIy4alHBIX BETMUMHAX M HUX YHCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OO0YYAIOIIUXCS ¢ MHOXKECTBAMHU
U OCHOBHBIMH OIEpalMsIMU HAaJ MHOXCCTBAMM, PACCMATPUBAIOTCS IPUMEPHI IPUMEHCHUS
TUISL



pelleHns 3aJad, a TaKKe HCIOJb30BaHUS B JIPYTMX MaTEeMaTHUECKUX Kypcax U Y4YeOHBIX
IIPEIMETAX.

B 7-9 xnaccax um3ydaercs yueOHBIH Kypc «BepoSTHOCTb M CTAaTHUCTHKA», B KOTOPBIH
BXOJAT paszzensl: «llpencraBieHne NaHHBIX M OMMCATENbHAs CTATHCTUKa», «BeposaTHOCTHY,
«OneMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teopuio rpadoBy.

Ha usydenune yuyeGHOro kypca «BeposTHOCTh M craTHcTuKa» oTrBoauTcs 102 uaca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B Hegeno), B 9 kiacce — 34 yaca
(1 gac B Hememnto).

COJAEP)KAHUE OBYUEHUA

7 KJIIACC

[IpencraBnenre NaHHBIX B BUJIE TaOnul, JuarpaMm, rpaukoB. 3aroJIHEHHE TaOul,
YTEHHE U MMOCTPOCHUE AUarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbIX). UTeHue rpadukon
peanbHBIX MpoleccoB. V3pnedenne uH(OpManuu U3 AMarpaMM M TaONHIL, UCIOJIb30BaHUE U
UHTEpIIpeTaIysl JaHHBIX.

OmnwucarenbHas CTaTHCTUKA: CpefiHee apupMeTHdeckoe, MearaHa, pa3mMax, Hauoosnbliee u
HauMeHbIlIee 3HaueHUs] Ha0opa YMCIIOBBIX JJaHHBIX. [IpuMepsl ciydaliHOM U3MEHUNBOCTH.

CayvaiiHplii SKCiepUMeHT (OMBIT) U cilydailHoe coObiTHe. BeposTHOCTh M yacTtoTa. Poib
MaJIOBEPOSITHBIX M MPAaKTHUYECKU JTOCTOBEPHBIX COOBITUH B MpUpoJie U B oOuiecTBe. MoHeTa U
UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmnHbl. Yncio pédep u cymmapHasi CTENEeHb BEPIIUH.
[IpencraBnenue o cBsizHoctu rpada. Llenu m muknel. Ilytn B rpagax. O6xon rpada (sitnepos
yTh). [IpencraBnenue 06 opueHTHPOBaHHOM rpade. Pemenue 3a1au ¢ momoribio rpados.

8 KJIACC

[IpencraBneHre qaHHBIX B BUE TAONUIl, AUArPaMM, TPapHUKOB.

MHOX€eCTBO, 3JEMEHT MHOXKECTBA, MOAMHOXeCTBO. Omnepanuu HajJ MHOXECTBAMMU:
o0beUMHEHNe, ImepecedeHue, jomnonHeHue. CBoiicTBa omepanuii HaJl MHOXXECTBaMM:
MIEPEMECTUTEIIBHOE, COYETATEIIbHOE, pacIpelelnTeIbHOe, BKIIOYeHUs. lcnoap3oBaHue
rpaduuecKoro MpeaCcTaBICHUs MHOXECTB JJIs OMMCAaHUS pealibHBIX MPOLIECCOB U SIBIECHU, IpU
peneHny 3aay.

N3mepenune paccemBaHus AaHHBIX. JlMcNepcUs M CTaHOAPTHOE OTKIOHEHUE YMCIIOBBIX
Habopos. Jluarpamma paccenBaHMsL.

OneMeHTapHble COOBITHS ciaydaiiHoro omnbiTa. CiydvaiiHele coObiTus. BepostHocTH
coObITUH. OMBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU. CilydaiHbIl BBIOOD.
CBs3b MEXIY MaJOBEPOSATHBIMH U IPAKTUYECKH JOCTOBEPHBIMHU COOBITHSMU B HPUPOAE,
00111eCTBE U HayKe.

JepeBo. CBolicTBa 1€PEBBEB: €INHCTBEHHOCTD IYTH, CYIIECTBOBAHUE BUCAYEN BEPIIMHBI,
CBS3b MEXIYy YHCIOM BepHIMH M uucioM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[IpotuBomnonoxxupie coObiTHs. Jumarpamma Oiinepa. OObeAMHEHHE W TIEpEeCcEUCHUE
coObiTiii. HecoBmecTtHbie coObiTus. @DopMyna CIOXEHHs BEpOATHOCTEH.  YclloBHasA
BeposTHOCTh. [IpaBuino ymuoxenus. HezaBucumble coObitus. IlpencraBienre skcriepuMeHTa B
BUJE JepeBa. PelleHne 3a1a4 Ha HaXOXKJICHHUE BEPOATHOCTEN C MOMOIIBIO JAEPEBA CIYYAWHOTO
SKCIIEPUMEHTA, IuarpamMm Jdiliiepa.



9 KJIACC

IIpencraBnenue naHHBIX B BUjE TaOJMll, [Uarpamm, rpauKoB, HHTEPIPETALUS TaHHbIX.
Urenue u noctpoeHue Taldiaull, Juarpamm, rpa@uKoB M0 peaJbHbIM JaHHbBIM.

IlepectanoBku u ¢akropuan. Coueranus u umciao couyetanuil. TpeyronbHuk Ilackais.
Pemenue 3aiay ¢ ucnonb3oBaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposTHOCTb. CiyyailHbIi BBIOOpP TOUKHM M3 (UTYpbl HA MIOCKOCTH, U3
OTpe3Ka U U3 JYTU OKPY>KHOCTH.

Hcnpiranne. Yenex u Heyaada. Cepust HCTIBITAHUN 0 niepBoro ycnexa. Cepus UCIIBITaHUN
Bbepnynnu. BeposiTHOCTH coObITHIT B cepuu HcTibITaHU bepHyin.

CrnyualiHas BEIMYMHA U pACHpPENEICHHE BEPOSTHOCTEN. Maremarndyeckoe OXUAAHHUE U
mucnepcusi. [lpuMepsl MaTeMaTHUECKOrO OKHUJAHUS KaK TEOPETUYECKOTO0 CPEJAHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTnyeckoe OKUAAHUE U JUCIIEPCUS CIyYallHOW BEJIMYMHBI «IHCIIO YCIIEXOB B
CcepuM UCTbITaHUN bepHyum.

ITonsatue o 3akoHe GonbIIMX yKcen. M3mepenne BeposSTHOCTEH ¢ moMolIbio YacToT. Ponb
Y 3HAYCHHE 3aKOHA OOJIBIITNX YHCEN B IPUPOE U OOIIECTRBE.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDBb U CTATUCTHUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTAThl OCBOCHHUS MpPOTpaMMbl yueOHOTo Kypca «BepostHOCTh u
CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTnYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCUUCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHHMSIM POCCHMCKMX MAaTEMaTUKOB U POCCHICKOMN
MaTEeMaTHYECKOU IIKOJIbI, K UCTIOJIb30BAHUIO ITUX JOCTHIKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
cdepax;

2) rpa:kaaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA W peanu3alii ero Ipas,
MPEACTaBICHUEM O MaTEMaTHUYeCKHX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBIIGHUH, MPOIIEyp TPakIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ITHYECKUX TMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTIKECHUM
HayKH, OCO3HAHUEM BA)KHOCTU MOPAJIBbHO-3TUYECKUX MIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCHIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE€ B PELICHUWU MPAKTUYECKHX 3a/1ady MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHUYE€CKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCEH
KU3HU 711 YCHEIHOM npodeccuoHANbHOM NesSTENbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HaHHBIM BBIOOPOM H TOCTPOCHHEM WHANBUIYATLHOW TPAaeKTOpUH OOpa3oBaHUA W
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIMTAHHUE:

CIIOCOOHOCTBIO K DMOIIMOHATBHOMY M AICTETHUYECKOMY BOCHPHUSTHIO MAaTeMaTUYECKUX
00BEKTOB, 3aja4, PEIICHUH, pacCyXJICHUN, YMEHUIO BUJETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIlNe B JEATEeIHbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHSl YEJIOBEKa, MPUPOABI U OOIIECTBA, IMOHUMAaHUEM
MaTeMaTHYeCKOH HayKH Kak c(epbl 4YelOBEYECKOW [eATENbHOCTH, JTaloB €€ pa3BUTHS H
3HAYUMOCTH JIJISl PA3BUTHS IUBIJIM3AIIMHY, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKH U MaTeMaTHUYECKOU
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHpaA, OBJIAJACHHEM MPOCTECHIIMMHU HaBbIKAMU
HCCTIE0BATEIIbCKON JIeATeTbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJIbTYPbl  3A0POBbSL W
IMOIHOHAIBLHOTO 0J1IArONoJIyYns:

FOTOBHOCTBIO MPHUMEHSATh MaTEeMaTUYECKHWE 3HAHUS B HHTEpPECax CBOEro 370pOBbS,
BEJICHUSI 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHITHU U
OTIbIXa, perynspHas (u3nueckas aKkTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKa peQIeKCHH,
MIPU3HAHKEM CBOETO MpaBa Ha OLUTMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHE:

OpUEHTAIIMEeW Ha TMPUMEHEHUE MATEeMaTHYECKUX 3HAHUU /IS PEIIeHUs 3a7ad B 00JacTH
COXPAHHOCTH OKPY’KaIOIIEH Cpeabl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKH HUX BO3MOYKHBIX
TOCJIEICTBUM NI OKPY>KAIOIIEH Cpefbl, OCO3HAHUEM TJIOOAILHOTO XapakTepa KOJIOTHUYECKHX
mpo0JsieM U MyTel UX pelieHus;

8) ajanraums K U3MEHAKIIMMCS YCJIOBUSM CONUAIBHOM U NIPUPOJIHOI cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEOIPEACIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO AESTeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCSA y OPYTHX
JIOZIeH, MPUOOpPETaTh B COBMECTHOMN ACSITEITLHOCTA HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OTIBITA JIPYTHX;



HE00XOMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HaHM, B TOM yucie GopMyIHpoBaTh UJIEH,
MOHATUS, THIOTE3bl 00 00BEKTaxX M SBJICHUAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(UIUTBHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0 CHUTYyallMlO, BOCIPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUs U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTenbHbBIE YHHMBepCcaJbHbIe yueOHbIe
aeiictBus ba3osBble Jiornyeckue AeMcCTBUA:

® BBUBJTH U XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKKM MATEMAaTUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYIHPOBATH ONPEICICHUS TOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKalu, OCHOBaHUS JIIsl 000OIICHUS U
CpPaBHEHHUs, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3A;

® BOCHpPUHUMATh, (POPMYIUPOBATH U MPe0oOPa30OBBIBATH CYKICHUS: yTBEPAUTEIbHBIE U
OTpHULIATEIbHbIC, €IMHUYHBIC, YACTHBIE U O0IIIHE, YCIOBHbIE;

® BBIIBJISTH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeUHs B (pakTax,
JNAHHBIX, HAOMIOJNEHUSAX W YTBEPXKICHUSX, MpeIjiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUMIA;

® JejaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKIIOYeHHH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® pa3dupaTh AOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKACHUN (TIPSIMBIE U OT MPOTHBHOTO),
MPOBOAMUTH CAMOCTOATEIBHO HECJIOXHbIE JOKa3aTeNbCTBA MAaTeMaTH4eCKHX (DaKToB,
BBICTpanBaTh apryMEHTAIIUIO, PUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

* BpIOMpaTh cnoco0 pemieHus y4eOHOW 3ajadyn (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BeIOMpaTh Haubojee MOAXOAAIIUN ¢ y4éTOM CaMOCTOSTEIbHO BBIJICICHHBIX
KpUTEPHEB).

baszoBble ucciienoBare/ibCKie AeHCTBUSA:

® JCIOJIb30BaTh  BOMPOCHI  KAaK  MCCIEJOBATEIIbCKUNH  MHCTPYMEHT  TO3HAHWUS,
(bopMyIHpPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEYHE, MPOOIEMy, CAMOCTOSTEIHHO
yCTaHABJIMBAaTh UCKOMOE M JaHHOE, (POpMUPOBATh THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIIMI0, MHEHHE;

® IIPOBOAWUTH II0 CAMOCTOSTEIBHO COCTaBICHHOMY IIJIaHY HECJIOKHBIA 3KCIEPUMEHT,
HEOOJIBIIIOE  WCCIICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BEeKTa, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOii;

®  CaMOCTOSITETBHO  (OPMYJIMPOBAaTH OOOOMICHHS W  BBIBOJIBI IO  pe3yJIbTaTam
MPOBEAEHHOTO HAOJIIOICHHS, MCCIICIOBAHMUS, OIICHUBATh JIOCTOBEPHOCTH MOYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIIICHUIA,

® [IPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEANTOI0KEHHS
0 €ro pPa3BUTHUH B HOBBIX yCIIOBHSIX.

Padora ¢ unopmanueii:
®  BBIABIATH HEAOCTATOUYHOCTh M U30BITOYHOCTH MH(OPMAINH, JAHHBIX, HEOOXOAUMBIX
IUIsl peLIeHus 3a/1a4H;
* BBHIOMpaTh, AaHATU3UPOBATh, CHCTEMATU3UPOBATH M MHTEPIPETHPOBATH MH(POPMAIUIO
pa3NIUYHbIX BUAOB U (POPM IPECTABICHHUS;
* BBIOMpaTH (hopMy mpencTaBieHusI HHPOPMAIMK U WIUTIOCTPUPOBATH peIIaeMble 3a1a4H
cXeMaMM, AMarpaMMaMH, MHOH rpaukoil u uX KOMOUHALUAMY;



OLIEHHBATh HAAEKHOCTh MHMOPMALMK MO KPUTEPUSM, MPEIJIOKEHHBIM yUUTEJIEM WIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSIMH U LETIMU
OOIIeHHSI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOI TOYKY 3pPCHHS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELIESHUsS 3a7aud, KOMMEHTHPOBATh
MOJIyYEHHBIN pe3ysIbTarT;

B XOJIe OOCY>KICHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOUl TeMbl, MPOOIEMBI,
perraemMoi 3a1auu, BRICKA3bIBATh WJIEH, HAIICJIICHHBIE HA TTOMCK PEIICHUS], COTIOCTABIIATh
CBOH CYXKJCHHS C CYXKICHHSIMH JPYIMX YYaCTHHKOB JHAllora, OOHApYKUBATh Pa3IUuue
U CXOJCTBO TMO3WIMH, B KOPPEKTHOW ¢opme (HOopMyIupoBaTh pa3HOTIACHS, CBOH
BO3PAKEHUS,

MPEACTABIISITh PE3YJIBTATHl PEIICHHs 3a7a4M, dKCIEPUMEHTA, MCCIIEIOBAaHUS, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHUS C Y4ETOM 3a/ad Mpe3eHTAluu M
0COOEHHOCTEH ayAUTOPUH;

MOHUMAThH U MCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHON U WHANBUAYAIbHON PabOTHI MIPH
pelIeHNN y4eOHBIX MaTeMaTHICCKHX 3a7ad;

MPUHUMATH 1€ COBMECTHOU JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AlUI0 COBMECTHOM
paboThI, pactipeessaTh BUIbI PabOT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yJIbTaT
paboThl, 000011aTH MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYNIOBBIX popMax paboTel (00Cyk1eHHs, 0OMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U JPYTHE), BHIIOTHATH CBOIO YacTh pa0OThl M KOOPAMHUPOBATH CBOU JICHCTBUS
C APYTHUMH YJieHAaMHU KOMAaHJIbI, OLICHMBATh KauyeCTBO CBOETO BKJa/a B OOIIMI MPOIYKT
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOJCHCTBHUS.

PeryasitTuBHble YHUBepPCAJbHbIE yuyeOHbIe
aeiictBuss Camoopranu3anms:

CaMOCTOSAITENIFHO COCTABIATh IUIAH, AITOPUTM pEIIeHHs 3a7aud (WM €ro 4acTb),
BBIOMpPATh CHOCOO0 pemeHus ¢ Y4E€TOM HUMEIOIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATh BapUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(OpPMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIiecca W pe3yibTaTa PEUIeHUs
MaTeMaTHYeCKOH 3ajjauu;

NpPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH DPEIICHHM 33/1a4M, BHOCHUTh
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa JIEATENbHOCTH MOCTaBICHHON LIEIH M YCIOBUSIM,
OOBSCHSITH NPUYMHBI JOCTHKEHUS WJIM HEAOCTIIKEHUS 1IEJIH, HAXOAUTh OLUIMOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOyYarOUIMICS TOJYYHUT CICAYIOIIUE MPEIMETHBIC

pe3yJIbTaThl:



Uwurate wHQOpMAIMIO, MPEICTAaBICHHYI0 B Ta0JMIaX, Ha JUarpamMmax, MPeICTaBIsATh
JaHHbIE B BUAE TaOMUI], CTPOUTH AMArpaMMbl (CTOIOMKOBBIE (CTONOUYATHIC) U KPYTOBBHIE) MO
MacCHBaM 3HAYECHUM.

OnuceiBaTh M UHTEPIPETUPOBATH pPEATbHBIC YWCIOBHIE JaHHBIC, IMPEJICTABICHHBIE B
TabIUIaX, HA TUarpaMMax, rpadukax.

Hcnonb3oBaTh 17 OMHCAHHUA JAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKU: CpeaHee
apudmernueckoe, MeraHa, HAUOOJIbIIIee U HANMEHBIIIEE 3HAUCHHUS, Pa3Max.

Nwmets mpeacTaBneHue o ciay4yailHOW H3MEHYMBOCTH Ha TpUMEpax IEeH, (PU3NYECKUX
BEIIMYMH, AaHTPOTIOMETPHUYECKUX JIAHHBIX, WMETh IMPEJACTaBICHHE O CTAaTUCTUYCCKOU
YCTOMYHUBOCTH.

K xonmy oOydenus B 8 kiacce OOydYarOIIMNCSA MONYYUT CIEAYIONIME TNPEAMETHBIC
pe3yJIbTATHL:

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(MOPMAILNIO, TPEACTABICHHYIO B BHUAE TaOJMII,
auarpamm, rpauKoB, MPeICTaBIATh TaHHBIC B BUJIE TAOJHII, JUarpamMmm, rpa(uKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX TOKa3aTeNel: CpeIHuX 3HAUeHUN U Mep
pacceuBaHus (pa3max, JUCTIEPCHS U CTAaHIAPTHOE OTKIIOHEHHE).

HaxomuTh 4YacTOThl YHUCIOBBIX 3HAYEHWH M YACTOTHI COOBITHH, B TOM YHCIE IO
pe3yabpTaTaM U3MEPEeHUM U HaOII0ICHUH.

HaxomuTh BepOSITHOCTM ClOy4yailHBIX COOBITH B  OMNbITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIC B OIBITAX C PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMU
COOBITUSIMH.

Hcnonb3oBath Tpaduyeckue MOJCIH: JEPEeBO CIYYAWHOTO KCIEPUMEHTA, TUArPaMMBI
Diinepa, ynciaoBas mpsmasi.

OnepupoBarh TOHATHSIMH: MHOXECTBO, TOJMHOXECTBO, BBIIOJHATH OIEPAH HaJl
MHOKECTBaMU: O0BEAMHEHUE, TepeceueHre, AONOMHEHNE, TIePEUNCIISITh SJEMEHTHl MHOXECTB,
MIPUMEHSITh CBOHCTBA MHOXECTB.

Hcnonb3oBath rpaduueckoe MpeCTaBICHWE MHOXKECTB W CBS3€H MEXKIy HHUMH IS
OIMCAHUs TPOIIECCOB W SIBIICHWUH, B TOM YHCJIC TPU PEIICHWUH 3aJ1ad M3 JPYTHX y4IeOHBIX
MPEeIMETOB M KYPCOB.

K xonmy oOydenus B 9 kiacce OOyYarOIIUNCSA MONYYUT CIEAYIONIME TMPEAMETHBIC
pe3yNbTaThI:

W3Bnekath W mpeoOpa3oBeiBaTh HHGOPMAINIO, TPEICTABICHHYIO B  Pa3lIUYHBIX
WCTOYHHUKAX B BHJE TaOIuUIl, AuarpaMm, rpaukoB, MPEACTABIATh JaHHBIE B BHJE TaOJuII,
auarpamm, rpadukos.

Pemarp 3amaun opraHM30BaHHBIM I€peOOPOM BapUAHTOB, a TAKXKE C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKHU IS MACCUBOB YHCJIOBBIX JTAHHBIX, B TOM
YUCJIE CPENHUE 3HAUEHUS U MEPBI PACCEUBAHMUS.

HaxoauTh 4acTOoThl 3HaYEHUI U YaCTOTHI COOBITUS, B TOM YHCJIE MOJb3YSCh Pe3yIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOTIOCHHIA.

Haxomuth BeposSTHOCTH Cly4yailHBIX COOBITUH B H3YYEHHBIX OIBITaX, B TOM 4YHCIIE B
OTBITaX C PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HCIBITAHHUHA JI0 TIEPBOTO
ycriexa, B cepusix ucnbiTanuid bepnyin.

HMets npeacraBieHue o CIly4aiiHON BEJIMYUHE U O PaCIIPENCIICHUH BEPOSITHOCTEN.

Nwmets mipencraBieHre O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B
CIIy4aifHON M3MEHYHMBOCTH M O POJIA 3aKOHA OOJIBIIINUX YKCEN B MIPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnyecTBo yacos DJIEeKTPOHHBIE
Ne n/n HaumeHoBaHue pa3iesioB U TeM Kontponbapre | Tpaxraueckn (uudposbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThl pecypebl
bu6mmoreka [JOK
1 lIpencrapnenue NAHHEX 7 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OmnucarenbHas CTaTUCTHKA 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [IOK
3 Crny4aiiHasi ”3BMEHYHBOCTh 6 1 https://m.edsoo.ru/7f415fdc
bubnunoreka [IOK
4 Beenienne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 yacToTa ciy4aitHOro 4 1 bubnmnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. Bbubnnorexa LIOK
6 O0001enne, cucTeMaTU3aLMs 3HAHUI 5 2 https://m.e dsgf).ru 17£415fde
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
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8 KVIACC

KosunvecTBO yacoB DJIeKTPOHHBbIE
Ne n/n HanmMeHoBaHMe pa3e/ioB U TeM Kontposbnbie | Tpakriueckue (uudposbie)
NporpaMmbIl Bcero 5 p o0pa3oBarejibHbIE
padoThI padoThI pecypesi
bubmnoreka [IOK
1 losToperue kypca 7 kinacca 4 https://m.edsoo.ru/71417fb2
) OmnucarenpHas craTucTUKa. PaccemBanue 4 bubmuoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
3 M 4 bubmuoreka [JOK
HOXECTBA https://m.edsoo.ru/7f417fb2
buo6 OK
4 BeposiTHOCTB cityyaifHOTO cOOBITHS 6 1 hgp;;?giﬁii /741762
bu6mmoreka [IOK
> Brenierme B Teoprio rpagos 4 https://m.edsoo.ru/7f417fb2
6 C . 6 3 bubmuoreka [JOK
JTyHaHHBIC COOBITHA https://m.edsoo.ru/71417fb2
buo6 OK
7 O0001enne, cucTeMaTU3alUs 3HAHUI 4 2 hftlpgl/(r);f;:ii(i WAL Th2
OBUIEE KOJIMYECTBO YACOB I10 34 ) 1
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9 KVIACC

Koan4yecTBo yacon JIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3ieioB U TeM KoHTpOIbHbI MpakTiaeckue (uudposbie)
NMporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI pecype
bu6moreka [JOK
1 Ilopropenue kypca 8 kiacca 4 https://m.edsoo.ru/7t41a302
bubmuorexa [JOK
2 DneMeHTbl KOMOMHATOPUKHI 4 1 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 I'eomeTpuyeckast BEpOSTHOCTh 4 https://m.edsoo.ru/7f41a302
6 | bu6mmoreka [IOK
4 Hcnbrranns bepHyiuin https://m.edsoo.ru/7f41a302
. 6 bu6mmoreka [JOK
5 Ciryuaiitas BeiHa https://m.edsoo.ru/7f41a302
bu6moreka [JOK
6 Ofobmenne, KOHTPOID 10 1 https://m.edsoo.ru/7t41a302
OBILIEE KOJIMYECTBO YACOB I10 34 ) 5

ITPO'PAMME




ITOYPOYHOE IINIAHUPOBAHUE

7 KIIACC
e KosmmyecTBo 4acos Hara JIeKTPOHHBbIE HU(PPOBHIE
n/-n Tema ypoka Beero Konrposabneie | IIpakruyeckne | HM3y4YeHH o0pasoBaTejibHbIe
padoThbI padoThbI b pecypchbl
1 [IpencraBnenue JaHHBIX B 1 bu6nmorexa [JOK
Ta0IHUIax https://m.edsoo.ru/863ec1 {8
) IIpakTrueckue BBIYUCICHUS 110 1 bu6mmorexa [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3BneyeHne u UHTEPIIpETAIUA 1 bubnunoreka [IOK
TaOJIMYHBIX JTAHHBIX https://m.edsoo.ru/863ec78e
4 ITpaktrueckas padora "Tadmuibr" 1 1
I'padmyeckoe npeacraBieHue
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnmorexa [JOK
CTOJIOMKOBBIX (CTOI0YATHIX) https://m.edsoo.ru/863ed18¢
Jarpamm
UreHne 1 NOCTPOCHHE UATPAMM.
6 [Tpumepsr z[eMcI))rpa(quIéCKHI; 1 Bubmorexa IOK
https://m.edsoo.ru/863ed602
Jarpamm
7 [TpakTuyeckas padora | | bubnuorexa LIOK
" lnarpammbr" https://m.edsoo.ru/863ed72¢
Q Yucnossie Habopbl. CpenHee | bubnnorexa [IOK
apudmeTnueckoe https://m.edsoo0.1u/863ed846
9 Yucnossle Habopel. CpenHee | bubnuoreka [IOK
apudMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menauana grcinoBoro Habopa. 1 bu6mmorekxa [JOK
Y CTONYMBOCTh METMAHBI https://m.edsoo.ru/863edb3e
1 Menuana 9uciioBoro Habopa. |
Y CTONYMBOCTh MEIMAHBI
12 [IpakTuueckas pabora "Cpennue 1 1 bubnnorexa [JOK




3gaueHud"

https://m.edsoo.ru/863edc6ba

HauOoJibliee u HauMeHbILIee

bu6mmoreka [JOK

13 ;HaquHH HHCI0BOTO HAOOPa. https://m.edsoo.ru/863ee07a
azMax
Haubonbiiee u HanMeHbIIee
14 3HAYEHMsI YUCITOBOTO Habopa.
Pazmax
Hawubomnbmree 1 HauMeHbIIee
15 3HAYEHUS YHUCIOBOTO HAbopa.
Pazmax
o | S i o Busmorea 101
OnmeaTenbHas CTaTHCTHK'a" https://m.eds00.1u/863ee390
CrnyuaiiHast ”3BMEHYMBOCTh bubnuorexa [IOK
17 (mpumMepsI) https://m.edsoo.ru/863eedbc
YacToTa 3HaYEHHI B MaCCUBE bu6mmoreka [JOK
18 JaHHBIX https://m.edsoo.ru/863ee69c
bu6mmoreka [JOK
19 T'pynmuposka https://m.edsoo.ru/863ee9d0
20 I'ucrorpaMmsl
bubmuoreka [{OK
21 Tucrorpanmuer https://m.edsoo.ru/863eeelc
” [IpakTnueckas pabora bubnnorexa [IOK
"Cry4aiiHasi ©3MEHYHBOCTH" https://m.edsoo.ru/863eeccd
I'pad, Bepmmna, pedpo.
23 H%e?[CTalls)neHne 321;[31::11/1 C Bubanorexa [IOK
https://m.edsoo.ru/863eef52
MOMOIIBIO Tpada
Cremnenp (BaJIGHTHOCTB)
4 BepwuHbIL. Yncio pédep u bubnuoreka [IOK

CyMMapHas CTENIeHb BEPIITHH.
Llens u muKa

https://m.edsoo.ru/863ef0ba




Lens u nmuki. ITyTs B rpade.

bubmuoreka [{OK

25 Hpeacraretine o caasnoctn ! https://m.edsoo.ru/863ef236
rpaca
[IpencraBnenue 06 bu6mmoreka [JOK

26 OPUEHTUPOBAHHBIX rpadax 1 https://m.edsoo.ru/863ef3b2
Cry4daifHbI{ OTIBIT U CITy4alHOE bubmuotexa [JOK

27 coObITHE 1 https://m.edsoo.ru/863ef4d4
BeposITHOCTE ¥ 9acTOTa COOBITHS.

23 Poiib ManoBeposATHBIX U 1 bubmuoreka [JOK
ITPaKTUIECKH TOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B IPUPOJIC U B OOIIIECTBE

29 Mouera u urpajibHas KOCTh B |
TEOPUH BEPOSITHOCTEN
[TpakTuyeckas padora "Hactora bubnuorexa [IOK

30 BBITIAJICHUS opJa" 1 https://m.edsoo.ru/863ef8ag
KonTponbHas pabora no temam

31 "CiyyaiiHasi UBMEHUYUBOCTb. 1 bubnmnoreka [JOK
I'padb1. BeposiTHOCTB City4aiiHOTO https://m.eds00.ru/863f0186
coObITHA"

0 [ToBTOpeHME, 0600MIIEHNE. | bu6mmoreka [IOK
[IpencraBieHne qTaHHBIX https://m.edsoo.ru/863efa24

3 [ToBTOpenue, o600IIEHHE. | bubnnoreka [IOK
OmnucarenbHast CTaTUCTHKA https://m.edsoo.ru/863efbaa
[ToBTOpeHme, 0600IIEHNME.

34 BepOHEHOCTL cnyqzlﬁHoro 1 buGnnorexa LIOK

https://m.edsoo.ru/863efecO
COOBITHS
OBILIEE KOJIMYECTBO YACOB I10 34
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8 KVIACC

e Kosmiecrso yacon Jarta DJIeKTpOHHbIe U poBbIe
n/-n Tema ypoka Beero Koutpoabnsie | IlpakTtnyeckue | H3y4YeHH oOpa3oBaTe/bHbIE
padoThI padoThI b pecypcesl
] [IpencraBnenue qaHHBIX. ) bu6mmoreka [IOK
OnucarenbHas CTaTUCTUKA https://m.edsoo.ru/863f029¢
) Crnyyalinasi ”3BMEHYMBOCTb. ) bubnuotexa [JOK
CpenHue 9rcioBoro Habopa https://m.edsoo.ru/863f03fc
Crnydaiiabie coObITHs. BeposiTHoCTH bubnuorexa [JOK
3 M 4aCTOTHI 1 https://m.edsoo.ru/863f0578
Knaccudaeckue Moienu TeOpun
4 BEPOSITHOCTEH: MOIII-IeTa u pranLHaa 1 Bubmiorexa HOK
KOCTE https://m.edso0.ru/863f076¢
5 OTKTOHEHIS | bu6mmoreka [IOK
https://m.edsoo.ru/863f0a50
bu6mmoreka [IOK
6 Hucniepens qucnosoro Habopa 1 https://m.edsoo.ru/863f0a50
CranapTHOE OTKIIOHEHUE bu6mmorexa [JOK
7 YHCJIOBOTO Habopa I https://m.edsoo.ru/863f0bfe
bubmnoreka LIOK
8 JlparpaMMEL pacceMBaHua 1 https://m.edsoo.ru/863f0eab
9 MHO€ECTBO, IOAMHOXKECTBO 1 bubmmorexa TIOK
? https://m.edsoo.ru/863f1180
Ornepanuu HaJ MHOXKSCTBaAMU:
10 06Lepzu/?HeHHeﬂnepecequne 1 bubmmorexa TIOK
’ ’ https://m.edsoo.ru/863f143¢
JIOIIOJTHEHHE
CaoiicTBa onepanuii Haj
1 MHOKE€CTBAMH: IEPEMECTUTENIBHOE, 1 bubnuorexa [JOK
cOoYeTaTeaLHOE, https://m.edsoo.ru/863f1784
pacrpeeIUTeIbHOE, BKIFOUCHHUS




['paduueckoe mpencraBieHne

bubmnoreka [IOK

12 MHO>KECTB https://m.eds00.1u/863f198¢
KonTponbHas paboTa no temam
13 " n
Cratuctuka. MHOXecTBa
14 DneMeHTapHbIe COOBITHSI. bubnmoreka [JOK
CrnydaiiHpie COOBITHS https://m.edsoo.ru/863fldec
b
15| oneveapie coburmn BuGorexa LIOK
B o https://m.edsoo.ru/863fldec
€pOSITHOCTH COOBITUI
b
16 | onevenapiie coburmn BuGnorera LIOK
B o https://m.edsoo.ru/863f172
€pOSITHOCTH COOBITHH
O
17| newenraprsn coSurmumn BuGaorexa LIOK
C oo ' https://m.edsoo.ru/863f21ca
JTy9aifHBIA BEIOOD
O
8| onewerrmaphui cobsrmum BuGaorexa LIOK
N ' https://m.edsoo.ru/863f21ca
Cry4aiiHbIl BBIOOD
IT 6ota "O
o | o O BEmores 10K
" https://m.edsoo.ru/863f235a
AJIEMEHTAPHBIMU COOBITUSIMU
bu6morexa [JOK
20 HAepeso https://m.edsoo.ru/863f2ade
CaoiicTBa nepeBa: €IMHCTBEHHOCTD
o1 MyTH, CYIIECTBOBAHUE BUCAUYEH bub6nuorexa LIOK
BEPILHHBI, CBSI3b MEXYy YUCIOM https://m.edsoo.ru/863f2bac
BEPIIUH U YHUCIIOM pEdep
” I bu6mmoreka [IOK
DABIIIO yMHOMCHHA https://m.eds00.ru/863f2cd8
bu6mmoreka [JOK
23 [IpaBuino yMHOXEHUS

https://m.edso0.ru/86312e¢36




bubmnoreka [IOK

24 [IpoTuBOMONOXKHOE COOBITHE 1 https:/m.edsoo.ru/863£2f8a

)5 Huarpamma Jitnepa. O0beAHEHNE ) bubnuoreka [JOK
U TiepecedeHne COOBITHIA https://m.edsoo0.ru/8633214

2% HecoBmecTHblie coObiTus. opmyna 1 bubnuorexa LIOK
CJIOKEHUS BEPOSITHOCTEH https://m.edsoo.1ru/86313372
HecoBmectabie coObiTusi. Dopmyna bubnmoreka [JOK

27 CJIOKEHUS BEPOSITHOCTEH ! https://m.edsoo.ru/863{3764
[IpaBuino yMHOXEHUS
BEPOATHOCTEN. Y ClIOBHAs bubnuorexa LIOK

28 BeposTHOCTH. HezaBucumbie ! https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuiio yMHOKEHUS

79 BEPOATHOCTEN. Y ClI0BHAs | bubnuoreka [JOK
BEepOsATHOCTh. HezaBucumbIe https://m.eds00.1u/863f3b06
COOBITHS

30 IIpencrasnenue ciry4aitHOro 1 bubmuorexa LIOK
AKCIIEPUMEHTA B BUJIC JIepEBa https://m.edsoo.ru/86313cbe

31 [IpencraBnenue ciry4aitHOro ) bubnuoreka [IOK
AKCIIEPUMEHTA B BUJE JIEPEBA https://m.edsoo0.ru/863f320
[ToBTOpeHnue, 06001IIeHNE.

32 HpencEaBneI’me z(aElex. 1 bubmmorexa IIOK
o —— https://m.eds00.ru/863f4128

33 [ToBTopenue, o600mIeHUE. ["padb 1 Eggsjiil/(rﬁzlii?ul{@ 634312
KonTponbhas pabota no temam

34 "Ciyyaiinble COOBITHSL. 1
BepositHocTh. ['padnr”

OBILIEE KOJIMYECTBO YACOB I10 34
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9 KVIACC

e Konmyecrso yacon Hara DJIeKTpOHHbIe U poBbIe
/i Tema ypoka Beero Kontposbnble | IIpakTnyeckue | H3y4eHH odpasoBarebHbIE
padoThI padoThI b pecypcesl
1 [IpencraBieHue JaHHBIX 1 Bubmiorexa LIOK
https://m.edsoo.ru/863f47ea
2 OnucarenbHas CTaTUCTHKA 1 Bubmiorexa LIOK
https://m.edsoo.ru/863f47ea
3 Omneparyu HaJl COOBITHIMU 1
4 HezaBrcuMocTh cOOBITHIA 1
5 KomOuHnaTtopHoe mpaBusio | bubnuorexa LIOK
YMHOKEHUS https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @akropuai. 1 bubnmoreka [JOK
CoueTaHus M YUCIIO COYETaHUN https://m.edsoo.ru/863f4el6
bu6muoreka [JOK
! Tpeyrompuk Iackas ! https://m.edsoL(I).ru/863f5014
[TpakTiueckas pabota
g "Brruncienue BeposITHOCTEHN € | 1 bubnmoreka [JOK
MCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIUH STIEKTPOHHBIX Ta0IUIT"
I'eomerpuyeckas BEpOATHOCTb.
9 Ciy4aiiHblif BBIOOp TOUKH U3 | bu6nuorexa LIOK
(GUrypsI Ha MJIOCKOCTH, U3 https://m.edso0.ru/86315884
OTpe3Ka, U3 JYT'H OKPYKHOCTH
['eomeTpuyeckas BEpOATHOCTD.
10 CrnyuaitHblif BEIOOp TOUKH U3 1 bubnmoreka [JOK
(buUryphl Ha TIOCKOCTH, U3 https://m.edsoo.ru/863f5a50
OTpe3Ka, U3 JyT'H OKPY)KHOCTH
1 I'eomeTpuyeckas BEpOATHOCTD. 1 bubnuorexa LIOK
CrnyyaliHbli BHIOOD TOUKH U3 https://m.edsoo.ru/863f5bfe




¢Gurypsl Ha IJIOCKOCTH, U3
OTpe3Ka, U3 JYI'H OKPYKHOCTH

I'eomerpuyeckas BEpOATHOCTD.
CryyaiiHblif BEIOOp TOUKH U3

bubmuorexa [JOK

12 (burypsl Ha IIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 TyTru OKPY>KHOCTH
HcnpiTanue. Ycnex u Heynayva.

13 Cepus UCIIBITAHUN 10 TIEPBOTO bubmorexa LOK
— https://m.eds00.1u/863{6162
UcneiTanue. Ycnex u Heyiaya.

14 Cepust ucnplTaHuM 10 NEPBOIO buGmorexa LIOK
— https://m.eds00.1u/863{6356
UcnbiTanue. Ycnex u Heyiaya.

15 Cepus HCIIBITAHUN 10 TIEPBOTO
ycrexa
Hcnbrtanus bepryn. Eu6 OK

16 BepositHocTH coObITHI B cepun nosmorexa L
HenBITanui BepHy/H https://m.edsoo.ru/863f64d2
Hcnbrtanus bepryun.

17 BepositHocTH cOOBITHIT B cepun bubmorexa LIOK
HenBITanuH Bepaymm https://m.eds00.ru/863{6680

18 [TpakTnueckas pabora bubnuoreka [JOK
"HcnbiTanus bepaynan" https://m.edsoo.ru/863f67de

19 CrnyyvaifHast BeIMYMHA U bubnmoreka [JOK
pacrnpeiesIeHre BEpOsATHOCTEN https://m.edsoo.ru/863f6b44

20 MartemMaTHuecKoe OKHIaHNuE U bubmnoreka LJOK
JTUCTIEPCHUs CITyYalfHON BEIMYUHBI https://m.edsoo.ru/863f6dab
ITpumeprl MaTeMaTHYECKOTO

21 OXXHUJaHUA KaK TEOPETHIECKOTO bubmuorexa IOK

https://m.eds00.ru/8636186

CPEJTHEr0 3HAYCHMSI BEJIMYMHBI

” [TonsiTHE 0 3aKOHE OOJBIIIX bu6mmoreka [IOK

YUCCJI

https://m.edsoo.ru/863172¢c4




N3mepenne BEpOATHOCTEN C

bubmnoreka [IOK

23 [IOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
[TpumeHeHne 3aKoHa O0IbIINX bubnuoreka [JOK
24 yucesn https://m.edsoo.ru/863f7116
O06o0meHne, cucTeMaTru3aIus bubmuoreka [JOK
25 3Hanuil. [IpencraBnenne qaHHBIX https://m.edso0.ru/863{783¢
O0001Ienne, CHCTEMATH3AIUA
26 3HaHui. OnucarenasrHas
CTaTUCTHKA
O0001Ienne, CHCTEMAaTH3ALUS
27 3HaHui. [IpencraBienue TaHHbBIX. bubmuorexa LIOK
ONMCATCIEHAS CTATHCTHKA https://m.edsoo.ru/863f893a
O00011eH1Ee, CHCTEMATH3AIUS
28 3HaHI/II;”II. Bep’OHTHOCTB : bubmorexa LOK
N https://m.edsoo.ru/863f7a4e
CITy4aifHOTO COOBITHUS
O0001Ien1Ee, CUCTEMATH3ALMS
3HaHuU. BeposTHOCTD bubnuorexa LIOK
29 CITy4aifHOTO COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7c¢9c
KOMOWHATOPUKH
O00011eH1Ee, CHCTEMATH3ALUS
30 3HaHHL;II. 3JI€,MCHTBI : Bubmorexa IJOK
https://m.edsoo.ru/863f7e¢54
KOMOWHATOPUKHU
O0001IeHNEe, CHCTEMATH3AIUS
31 3HAHUN. DJIEMEHTHI bubmuorexa [JOK
koMOuHatopuku. CirydaifHpIe https://m.edsoo.ru/863f8408
BEJIMYMHBI U pacTIpeieNICHUs
O0001Ienre, CUCTEMAaTA3ALUS
32 3HaHI/III§II. CH}’,IIaﬁHBIe BGJ‘II/IIII-II/IHI)I 51 bubmorexa LIOK
https://m.edsoo.ru/863f861a
pacrpeeseHus
bu6mmoreka [JOK
33 Hrorosast koHTpOIbHAs paboTa https:/m.eds00.ru/863f3b56
34 O0001Ienne, cucTeMaTH3aIs
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
poBepsieMor IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHs OCHOBHO
0 pesyibTaTa o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
5 BeposTHOCTB U cTatncTHKa
Yurate wuH(pOpMaLIMIO, TPEACTABICHHYIO B Tabmumax, Ha Jguarpammax,
5.1 MPEJICTaBIATh JAaHHBIC B BUJE TAaOMHI, CTPOUTH TUATPAMMBI (CTOJOMKOBBIC
(cTonmb4yaTeie) M KPYroBBIC) 1O MACCUBAM 3HAYCHHM
OnuceIBaTh 1 UHTEPIPETUPOBATH PEAbHBIE YUCIOBBIE JAHHBIE,
32 IIpeicTaBIeHHbIE B TAOIMIIAX, HA JUarpammax, rpapukax
Hcnonws3oBath JUisi  ONUCAaHUS JAHHBIX CTAaTUCTUYECKUE XapAKTEPHUCTHUKHU:
53 cpenHee apudMeTHYeCKOoe, MeIuaHa, HauOOoJbIIee W HAaUMEHBIIEE 3HAYCHHUS,
pa3max
Nmers mnpencraBieHue o CIOydyalHOM UW3MEHUYMBOCTM Ha MpUMeEpax LEH,
54 (bUBUYECKUX BEIIMYWH, aHTPONIOMETPUUECKHUX JAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH
8 KIIACC
Kon .
HpPOBeEpsIEMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHsI OCHOBHOI
pesyIbTaTa o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
5 BeposTHOCTB U cTaTHCcTHKA
N3Bnekats 1 mpeoOpazoBeIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B BHJIE TAOJIHII,
5.1 auarpaMM, TpaguKOB, TPEACTABIATH JAaHHbIE B BHUAEC TaOJUIl, aUarpamw,
rpa¢uKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX IOKa3aTeNIe: CpeaHuX
>-2 3HA4YEHMI U Mep paccerBaHus (pa3Max, IUCIEPCUs U CTAaHJAPTHOE OTKIOHEHUE)
HaxoauTh 4acTOTHI YUCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCIIE TIO
>3 pe3yiabTaTaM U3MEpPEeHUN W HAOIIOACHUI
HaxonuTe BepoOATHOCTH CIy4alHBIX COOBITMH B ONBITaX, 3Has BEPOSTHOCTU
54 JJIEeMEHTApHBIX COOBITHI, B TOM UYHCJIE€ B ONBITAX C PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUIMU
Hcnonw3oBath rpaduueckue MOJENH: JEPEeBO CIy4ailHOrO SKCIEPUMEHTA,
33 JarpaMMbl Disepa, YuciioBasi mpsiMast
OnepupoBaTh MOHSATUSIMU: MHOXECTBO, TOJIMHOXECTBO; BBIIOIHATH ONEpaIuu
5.6 HaJ MHOXKECTBaMHU: OOBEIWHEHHUE, IepeceueHue, IOIMOJIHEHUE; MePEeUHCIsNTh
AJIEMEHTHI MHOXKECTB, TPUMEHSITH CBOMCTBA MHOXKECTB
Hcnonb3oBatk Tpaduveckoe MpeCTaBICHUE MHOXKECTB U CBSI3eH MEXKIYy HUMHU
5.7 JUIsl OMHCAHMS MPOLECCOB M SIBJICHUH, B TOM YHUCJE INPU PEIICHUM 3aJa4 M3
JPYTHUX Y4eOHBIX MPEIMETOB M KYPCOB




9 KUIIACC

HpOBI:[:):eMOF IIposepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHs! OCHOBHOM
0 pesyibTaTa o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

5 BeposTHOCTB U cTaTUCTHUKA

W3BnekaTh U mpeoOpa3oBbIBaTh MH(OPMAIMIO, IIPEICTABICHHYIO B Pa3IMYHBIX
5.1 UCTOYHMKAX B BUJE TaOJHII, AMarpamMm, rpaduKkoB, MPEACTaBIATh JaHHBIC B BUJE

Ta0NHIl, TMarpamMm, rpaduKoB

Pemath 3amauM  OpraHu30BaHHBIM  IEpeOOpPOM  BapuUaHTOB, a TaKkXke C
32 HCI0JIb30BAHUEM KOMOMHATOPHBIX IPABUJI U METOIOB

Hcnonp3oBare  onucarenbHbIE XapaKTEPUCTHKM [UII  MAacCHBOB  UHUCIIOBBIX
>3 JAHHBIX, B TOM YHUCJIE CPEJIHUE 3HAUECHUSI U MEPHI pacCEUBAHUS

HaxoauTe 4acTOTHl 3HaYCHHWI M YacTOTHI COOBITHS, B TOM YHCIIE TOJB3YSCh
>4 pe3yJbTaTaMu NPOBEAEHHBIX U3MEPEHUH 1 HAOII0 IeHUH

HaxoauTs BEpOsSTHOCTHU CIIy4aHbIX COOBITHI B U3yYEHHBIX OIBITAX, B TOM YHCIIE
5.5 B OMNBITaX C pPABHOBO3MOXHBIMH 3JEMEHTapHBIMU COOBITHSMM, B CEpUsX

HCIIBITAHUH 70 IEPBOTO yCIEXa, B CEpUsiX UCIbITaHuN bepHysum

HNmere mnpencraBineHne O CIOydalHOM BEIMYMHE M O  PacHpeleICHHH
>-6 BEPOSITHOCTEN

HNmers mnpexncraBieHHEe O 3aKoHE OONBIIMX 4YHCEd Kak O IPOSIBICHUM
5.7 3aKOHOMEPHOCTHU B CIy4ailiHOW M3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHUCEI

B MPUPOJIC U 00IIECTBE




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox IIpoBepsieMblii 3JIEMEHT CO/IepKaHUs
) BeposTHOCTB U cTaTucTHKa
[IpencraBnenue naHHBIX B BUJE TAOJIUI], AMarpaMM, rpaduKoB. 3anoJHEHNE TaOIuIl,
YTEHHUE W MTOCTPOEHUE AuarpaMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) M KPYTOBBIX). UTeHHE
> rpauKOB peasbHBIX MpoLeccoB. M3BnedeHne nHGOpMauy U3 quarpaMm M TabIull,
UCIIOJIb30BAaHUE U UHTEPNPETALHUS JAHHBIX
OnucarenpHass CTaTHCTHKA: cpedHee apudMeTHYecKoe, MeauaHa, pa3Max,
52 HauOoJblllee M HaWMEHbIIee 3HAYEHUsT Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYUBOCTH
CryJaiiHblii SKCTIEPUMEHT (OTBIT) U CIydaiiHoe coObITHEe. BeposSTHOCTh M HYacToTa.
53 Ponb ManoBeposATHBIX M MNPAKTHUECKH IOCTOBEPHBIX COOBITUH B NpUpPOAE U B
obmecTBe. MoHETa 1 UrpajibHasi KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucno pédep u cymmapHasi CTETCHBb
BepunH. [Ipencrasnenue o cBsa3HocTH rpada. Llenu u nukiel. ITytu B rpadax. O6xox
>4 rpada (sinepoB myTh). [IpeacraBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3amaq
C MOMOMIBIO IpadoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlep:KaHus
5 BeposTHOCTB U cTaTuCcTHKA
5.1 IIpencraBineHye JaHHBIX B BUJIE TaOJIUL, [UarpaMM, rpaukos
MHOK€ecTBO, IE€MEHT MHOXKECTBA, MOAMHOXecTBO. Onepanuu HaJl MHOXKECTBaAMHU:
32 00bEeIMHEHUE, IEPECEUCHUE, TOTIOJHEHHUE
CpoiicTBa omepauuii HaJ MHOXXECTBAMM: IE€PEMECTUTEIBHOE, COYETATEIbHOE,
>3 pacnpeieNuTeNbHOE, BKIYEHUS
Hcnonp3oBanue rpaduuecKoro MpeicTaBIeHUs] MHOXKECTB Ul OMHMCAHUS PEaTbHbIX
>4 IIPOLIECCOB U SBJICHUH, IPU PEIICHUH 3aau.
N3mepenne paccenBaHus AaHHBIX. JlUcnepcus U CTaHAAPTHOE OTKIIOHEHUE YUCIIOBBIX
33 HabopoB. J/lmarpamMma paccenBaHus
DneMeHTapHbIe COOBITHS clydaiiHOro ombiTa. CiydaitHeie coObITHA. BeposTHOCTH
coObITHI. ONBITHI C PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMH COOBITUSMHU. CirydyailHbIH
36 BbIOOp. CBSI3b MEKIY MaIOBEPOSATHBIMU U MPAKTUUYECKHU IOCTOBEPHBIMU COOBITHSIMU B
npupoze, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa JA€peBbEB: €AMHCTBEHHOCTh NYTH, CYIIECTBOBAHUE BHCSYEH
5.7 BEpPIIMHBI, CBSI3b MEXAY YMCIOM BEpUIMH U 4ucioM pédep. IIpaBmiio yMHOXKEHHUS.
Pemnrenue 3aau ¢ momonipio rpadon
[IpoTuBomnonoxHsle coObiTud. Juarpamma Oitiepa. OObeMHEHHE U NEepeceueHue
>-8 coObITui. HecoBmecTHbIe coObITHS. DOpMyIIa CI0KEHHS BEPOSITHOCTEN
5.9 YcnoBHas BeposTHOCTh. [IpaBmiio ymHokenus. HezaBucumpie coOBITHS
[IpencraBnenue sKkcriepuMeHTa B BUJAE JepeBa. PenieHue 3a1ad Ha HaxX0)KJIEHUE
>-10 BEPOSITHOCTEN ¢ MOMOIIBIO IEpEBa CIIYyYalHOTO 3KCIIEpUMEHTA, Juarpamm Jiliepa




9 KUIIACC

Kox IIpoBepsieMblii 3JIeMEHT CO/IepKaHUs
5 BepositHOCTB U cTatucTrKa
51 [IpencraBieHue qaHHBIX B BUE TAOIUL, TUarpaMm, rpauKoB, MHTEPIPETAIUs TaHHBIX.
) UYreHne 1 NOCTPOCHUE TaOJIUI, TUarpaMM, rpaukoB 1O peasbHbIM JaHHBIM
5.2 IlepecTaHoBKH U pakTOpHa
53 CoyeTaHus ¥ YUCIIO COYETAHUN
5.4 Tpeyronpauk [lackans. Penenue 3a1a4 ¢ ucrnonb30BaHUEM KOMOMHATOPHKH
I'eomerpuueckast BeposTHOCTh. CiydaifHbIN BEIOOP TOUKH U3 (GUTYPHI HA TUNIOCKOCTH, U3
>3 OTpE3Ka U U3 AYT'H OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heyaauda. Cepust HCIIBITAHUN 0 IEPBOTO yclexa
5.7 Cepus ucnipitanuii beprymmm. BepostHocTH cOOBITHIT B cepun ucTibITaHuK bepHyn
5.8 CrnyuaiiHasi BEJIMYMHA U PaclpeesICHUE BEPOSITHOCTEN
Maremarnueckoe oxuIanue u gucnepcus. Ilpumepsl MaTeMaTHYeCKOro 0KUIAHMS KaK
29 TEOPETUYECKOTO CPEHEr0 3HAUEHUS] BEJIMUNHBI
5.10 MatemaTnueckoe 0XHJIaHUE W JUCIEPCUs CIy4alHON BEINYMHBI «YHUCIIO YCIEXOB B
' CepUU UCTIBITAHUN bepHyIm»
[TonsaTHe 0 3aK0oHE OONBIINX Yncell. M3MepeHre BeposTHOCTEH ¢ TOMOIIbIO 4acToT. Ponb
>-11 Y 3HAYCHHE 3aKOHA OOJBIINX YHCEN B MPUPOJE U OOIIECTBE




ITPOBEPAEMBIE HA OI'S 10O MATEMATHKE TPEBOBAHHUA K
PE3YJIBbBTATAM OCBOEHUA OCHOBHOU OBPA3OBATEJIBHOU
IHPOI'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMor
0 TpedOBaHMSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATAM OCBOEHUSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUS HA OCHOBE
dIrocC

YMeHue onepupoBarh MOHATHAMU: MHOXKECTBO, IMOJMHOXECTBO, OINEpaldy Hal
MHOKE€CTBaMHU; YMEHHME ONEepHUPOBATh MOHATHAMH: rpad, CBSI3HBIM rpad, nepeso,
LUK, MPUMEHATh MX HPU PELICHWU 3ajjay; YMEHHUE MCIOJIb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JUISl ONMCAHUS PEANBHBIX NPOLECCOB M SIBICHUH, NPH
pelIeHNH 3a1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHue  onepupoBaTh ~ MOHATUSIMHU:  ONpPEJECICHUE, aKcuoMa, Teopema,
JI0KA3aTebCTBO; YMEHHE pPACIO3HABATh WCTUHHBIE U JIOKHBIC BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHULIAHUS
BBICKA3BIBAHUM

YMeHue omnepupoBaTh MOHSATUSMH: HATYpajJbHOE YHUCIO, MPOCTOE U COCTABHOE
YUCJIO, ACIUMOCTh HATypaJbHBIX YHCEN, TMPU3HAKHA JIETUMOCTH, II€JI0€ YHUCITIO,
MOJYJIb YHCIIa, OOBIKHOBEHHAs OpoOb M JecsATHYHAas ApoOb, CTaHIAPTHBIA BUJ
Yyclia, paldOHAIbHOE YHCJIO, HWPPALUMOHAIBHOE 4YHUCIO, apudMeTndecKuit
KBaJIpaTHBI KOPEHb, YMEHHE BBIMOJIHATH ICHCTBHUS C YUCIAMU, CPABHHUBATH W
YIOPSIIOYMBATE YUCIIA, PEJCTABIATh YUCIIAa HA KOOPAUHATHOW MPSIMOM, OKPYTIISAThH
qyclia; yMEHUE JeNIaTh MPUKHUJIKY U OIEHKY pe3yIbTaTa BEIYUCICHHIMA

YMeHue  onepupoBaThb  MOHATUSIMHM:  CTENEHb C  IEJbIM  I0Ka3aTeleM,
apudmeTryecKuil KBaJpaTHBIH KOpPEHb, MHOIOWIEH, ajiredpauyeckas JIpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH cTerneHu OOJIblle eAMHUIIBL;
YMEHHE BBINOJHATH pacu€rel 1o ¢GopMysaM, mpeodOpa3oBaHus LENbIX, IPOOHO-
palMOHATIBHBIX BBIPAKEHUHM U BBIPAXKEHUN C KOPHAMH, Pa3IOKEHHE MHOTOYJICHA
Ha MHOXHTEJH, B TOM YHCJIE€ C HCIOJIb30BaHHEM (DOpMYJT Pa3sHOCTH KBAJApPATOB U
KBaJ[paTa CyMMBbI H Pa3HOCTH

YMeHue onepupoBarh IOHATUAMH: YHCIOBOC PAaBEHCTBO, YPAaBHEHUE C OJHOM
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YyMEHHUE
pelaTh JUHEWHbIE U KBaJpaTHbIE YPaBHEHU, JPOOHO-pallMOHATIBLHBIC YPABHEHUS C
OIIHOM IIEPEMEHHOM, CHCTEMBI JBYX JIMHEWHBIX YPaBHCHHUW, JIMHEHHBIC
HEpaBEHCTBA M UX CUCTEMbI, KBaJpaTHbIE U APOOHO-pALlMOHAIbHBIE HEPABEHCTBA C
OJIHOM NEPEMEHHOM, B TOM YMCJIE IIPU PELICHUH 3aJad U3 APYIHX IPEAMETOB H
IIPAKTUYECKUX 3aJady; YMEHUE MHCIIONIb30BaTh KOOPAWMHATHYIO NPAMYIO U
KOOPJWHATHYIO TIOCKOCTh JUISl M300paKeHUs peIIeHU ypaBHEeHUH, HEPABEHCTB U
CHCTEM

YMenue onepupoBath MOHATHAMH: QyHKUMS, Tpaduk QyHKUWU, HYIH (QYHKIUH,
MPOMEXYTKH  3HAKOTIOCTOSTHCTBA,  MPOMEXKYTKH  BO3pAcTaHUs, yOBIBaHUS,
HauOoJblllee W HaUMEHblee 3HaueHUs (YHKIUU; YMEHHE OIepHUpOBaTh
MOHITHSIMH: TIpsSIMasi MPOIOPIIMOHAIBHOCTD, JIMHEHHAs (YHKIUS, KBaJIpaTUdHas
¢byHkius, oOpaTHas MPOMOPLUOHAIBHOCTh, TNapaboia, THUIepOoaa; yMEHHE
CTpOoUTh TpaduKku (PYHKIHA, HCIIOJIB30BATh TPaQUKU ISl ONPEICTICHUS CBOWCTB
MIPOLIECCOB M 3aBUCUMOCTEH, /JIsl peIlIeHUs 3a1a4d U3 IPYruX yueOHBIX MPEIMETOB U
peaJIbHOM JKM3HM; YMEHHE BbIpaXaTb (QOpMyJamMH 3aBUCUMOCTH MEXAY
BEJIMYMHAMHU

VYMeHue onepupoBaTh NOHATHSAMM: IOCIEIOBAaTEIBHOCTh, apudMeTHueckas u
reOMETpUYECcKast IIPOTPECCHH; yMEHUe HCI0JIb30BAThH CBOICTBA




MOCIIeI0BAaTEIBLHOCTEH, POPMYITBI CyMMBI ¥ OOIIETO WICHA IPU PEIICHUU 3a1a4, B
TOM YHCJIE 3a/1a4 U3 IPYTrUX y4eOHBIX MPEAMETOB U peaabHON KU3HU

YMeHne pemarp 3a/1a4d pa3HbIX THIIOB (B TOM YHCJIE HA MPOLEHTHI, I0JIM U YacTH,
JBIKEHHUE, paboTy, IIEHY TOBApOB M CTOUMOCTh MOKYIIOK U yCIIYT, HaJIOTH, 33/1a4H
U3 00JIacTH yNOpaBJICHWs JUYHBIMH W CEMEWHBIMH (UHAHCAMH), YMEHUE
COCTAaBJIATH BbBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCIIOBUIO 3a1a4H,
UCCIIEIOBATh TMOYYEHHOE PEIICHHE U OIICHUBATh MPABIONOI00HOCTh TIOJTYYSHHBIX
pe3yabTaTOB

YMeHue onepupoBaTh MOHATHUSAMHU: (QUrypa, TOYKa, OTPE30K, MpsMas, Jyd,
JIOMaHasl,  yroj,  MHOTOYTOJIbHUK, TPEYTOJbHUK,  pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMH  TPEYTOJILHUKH, NPSMOYTOJBHBIH  TPEYrOJIBHUK, ME/INaHa,
OucCceKTprca M BHICOTAa TPEYTOIBHUKA, YETHIPEXYTOJIBHHUK, MTApaIeIOrpaMM, poMo,
OpSIMOYTOJIbHUK, — KBaJpaT, Tpamelus; OKPY)XHOCTb, Kpyr, KacaTelbHas;
3HaKOMCTBO C TNPOCTPAHCTBEHHBIMH (UTypamMH;,; yMEHHE pellaTh 3a/Ja4d, B TOM
YHCIIe U3 TIOBCETHEBHOW JXKM3HM, HAa HAXOX/ICHHE TI'€OMETPUYECKHX BEIUYUH C
IPUMEHEHHEM M3yUSHHBIX CBOWCTB GUryp U (HakToB
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YMeHue onepupoBaTh MOHATHAMU: PABEHCTBO (PUIYp, PaBEHCTBO TPEYTOJIbHUKOB;
MapajulebHOCTh M MEPIEeHIUKYISIPHOCTh MPSAMBIX, YIod MEXIy MpsIMbIMHU,
NEPIEHANKYNAp,  HAKJIOHHAs, MpoeKuus, Tnojodbue  ¢uryp, momoOHbIE
TPEYTOJbHUKU, CAMMETPHUS OTHOCUTEIBHO TOYKU U MPSMOI; YMEHUE PAaclio3HaBaTh
paBeHCTBO,  CHUMMETpUI0 W mojxobue  ¢uryp,  mapamiebHOCTh U
MIEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUDE
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YMeHue omnepupoBaTh IMOHATUSAMH: JJIMHA, PACCTOSHHE, Yroyl (BEJIMYMHA YTIJIa,
CUHYC M KOCHHYC YIJIa TPEYroJIbHUKA), IJIOIa/lb, YMEHHE OLIEHHWBATh pPa3Mephl
MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE MPUMEHATH (OPMYJIBI
MEpUMETPA U IUIOLIAA MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIA[U Kpyra,
o0beMa TMPSMOYTOJBHOTO TapaUIC/ICTINIIEeIa; YMEHHUE TMPUMEHATh MPU3HAKU
pPaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHUKA, TEOPEMY
[ludaropa, TpPUTOHOMETPUYECKHE COOTHOILIEHUS [JI1 BBIYMCICHUS JUJTUH,
pacCTOSIHUM, IO

12

YMmeHnue u3o0OpaxkaTh IUIOCKHME (QUIYpBl M MX KOMOHMHALMH, MPOCTPAHCTBEHHBIE
(GUrypsI OT pyKH, C TOMOIIBIO0 YePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB
110 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO
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YMeHue omnepupoBaTh IMOHATHSAMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpPJWHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpA HA YMCIIO,
CKaJs[pHOE TIPOM3BEJCHHE BEKTOPOB; YMEHHME MHCIIOJIb30BAaTh BEKTOPHl U
KOOpJMHATHI JJIs MPEICTaBICHUS JAHHBIX W pEIIeHHs 3aJad, B TOM 4YHCIE U3
JPYTUX Y4EOHBIX MTPEIMETOB U PEAIbHOM JKU3HU
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YMeHue omnepupoBaTh MOHSATHSAMH: CTOJOMKOBBIE U KpPYIrOBblEe JMAarpaMMbl,
TabNMuIBl, cpenHee apupMeTHyeckoe, MeIuaHa, HauOoJbpllee U HauMEHbIee
3HAYeHMs, pa3Max YHCIOBOro HaOopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHPOPMALIUIO, IPEICTABICHHYIO B Ta0IMIAX M Ha AMarpammax,
OTPaXKAIOIYI0 CBOWCTBA M XapaKTEPUCTUKH DPEAJBHBIX IPOLIECCOB U SIBJICHMIA;
YMEHHE Paclo3HaBaTh N3MEHUMBBIE BEIMYMHBI B OKPYKAIOIEM MUPE
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YMeHHe onepupoBaTh MOHATUSMHU: CIYYAHHBIA OMBIT (CITyYalHBIH KCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (RJIIEMEHTAPHBIN MCXOJ) CIYy4YaiHOTO OIBITa, CIydailHOe
COOBITHE, BEPOATHOCTb COOBITHS; YMEHHE HAXOAWUTh BEPOSITHOCTH CIIy4alHBIX
COOBITHI B ONBITAX C PAaBHOBO3MOXXHBIMU JJICMEHTAPHBIMU COOBITUSMU; YMCHHE
pemarh 3aJa4yd METOAOM OpraHM30BaHHOIO Iepedopa U € HCHOJIb30BaHUEM
MpaBWJIa YMHOXKEHUS; YMEHHUE OIICHUBATH BEPOSTHOCTU PEATBHBIX COOBITUH U




SIBJIGHUH, IOHUMATh POJIb IPAKTUUYECKHU JOCTOBEPHBIX U MAJOBEPOATHBIX COOBITUI
B OKpPYXAaIOIIEM MHPE M B JKU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBHCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEI M €r0 POJbI0 B MAacCOBBIX
SIBJIICHUSIX
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YMeHue BbIOMpaTh MOAXOMAIIMNA W3YYEHHBIM METOJ JUIA pPEIICHHUS 3aJauH,
MIPUBOJIUTH NPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacmo3HaBaTh TMPOSIBIICHUE 3aKOHOB MAaTEMAaTHKA B HCKYCCTBE, OIKCHIBATh
OT/EJIbHBIE BBIIAOIIMECS PE3YJIbTATHI, IIOJIYYEHHbBIE B XOJ€ PA3BUTUS MAaTeMaTUKU
Kak HayKd, MPUBOJHUTH NPUMEPbl MAaTEMaTHYECKUX OTKPBITUHA W KX aBTOPOB B
OTEUYECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPXAHUAI,

HHPOBEPAEMBIX HA OI'2 ITO

MATEMATHUKE
Kog IIpoBepsieMblii 3JIEMEHT COJIep:KaHUs
1 Uucna ¥ BBIYHUCIICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku ATMMOCTH HEIbIX YUCel
1.2 OOBIKHOBEHHBIE U IECITHYHBIE APOOH, MPOIEHTHI, 0ECKOHEYHBIC MIEPUOTNIECCKUE APOOH
1.3 | PanmonanpHbIe ynicna. ApudmMeTndeckue onepanuy ¢ panoHaATbHBIMHA YHCITaAMHU
1.4 | JleiictBurenbHbIe unciaa. ApupMETHIECKIE ONEpallii C IeHCTBUTEIHHBIMU YHUCITAMU
L5 HpI/I6JII/I)KéI:I'HLIe BBIUMCJICHMSI, TIPaBHJIa OKPYTJCHMs, MPUKHUAKA U OLEHKa pe3yJbTaTa
BBIYHMCIICHUI
2 Anrebpanueckue BbIPAKEHUS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHHSI C IEPEMEHHBIMN)
2.2 Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ pallMOHaIbHBIM Noka3areneM. CBOMCTBa CTENEHU
23 MHoro4eHbl
24 | Anrebpanyeckas 1poOb
Apudmerndeckuii KOpeHb HaTYpaJbHOM cTeneHH. J(edcTBHs ¢ apuMEeTHIECKUMH KOPHIMU
25 HaTypaJbHOW CTENEHU
3 YpaBHEHHsI 1 HEPAaBEHCTBA
3.1 enwie u poOHO-panoHaIbHbIe YpaBHeHMs. CUCTEMBI 1 COBOKYITHOCTH YPaBHEHUI
32 Ienwie u poOHO-panOHaTBHBIE HEpaBEeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Perrenue TekCTOBBIX 337124
4 YucnoBsle NOCIEI0BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 33aHUs TIOCIIEI0BATEIBHOCTEN
4.2 | Apudmernueckas u reomeTpudeckas nporpeccu. DopMyiia CI0KHBIX POLIEHTOB
5 DOyHKIUU
OyHK1UA, cnocoObl 3amanus ¢GyHkuuu. ['paduxk Qyskiuu. OOacTe omnpeAcieHus |
MHOXeCTBO 3HaueHUH @ynkuuu. Hymu ¢ysknoun. IIpoMeXyTKH 3HAKOIMOCTOSIHCTBA.
>-1. [TpoMexyTKH MOHOTOHHOCTH (PYHKIMH. MakcuMyMmbl 1 MUHUMYMBI GyHKIMU. Hanbombiee
Y HauMeHbIlIee 3HaUYeHHEe (DYHKIIMU Ha TPOMEKYTKE
6 Koopannatsl Ha IpsiMOIl M IITIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOWCTBA
7.2 | TpeyroabHUK
7.3 MHOroyrojibHUKH
7.4 OKpY’>KHOCTb U KpyT
7.5 N3MepeHnne reoMeTpuyecKrX BEJIMYUH
7.6 BekTopsb! Ha TI10CKOCTH
8 BeposiTHOCTB U cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 | BeposiTHOCTB
8.3 KomOunaTopuka
8.4 | MuoxecrtBa
8.5 | I'padmr
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