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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1HM(POBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAOT BCE
OOJIBIITYIO0 3HAYUMOCTh KaK C TOUKU 3pEHHsI PAKTUUECKUX MPUIIOKEHUH, TaK U UX POJIU B
o0pa3oBaHuHU, HEOOXOJUMOM KaxJAO0My 4denoBeKy. Bospacrtaer uucio npodeccuid, npu
OBJIQJICHUN KOTOPBIMU TpeOyeTcs Xxopomasi 6a3oBasi HOJArOTOBKA B 0071aCTU BEPOSATHOCTH
Y CTaTUCTUKH, TaKas MOATOTOBKA Ba)KHA JUISI POIOJDKEHHSI 00pa30BaHUs U IS yCIIEITHON
npodeccruoHanbHON Kapbephl.

Kax/1p1il yenoBek MOCTOSSHHO MPUHUMAET PEIICHUs] Ha OCHOBE UMEIOIINXCS y HETo
naHHbIX. 1711 000CHOBAaHHOIO MPUHATHS PELIEHUS B YCIOBUAX HEOCTATKa MM M30bITKA
uHpOpMalMM HEOOXOIUMO B TOM YHUCIIE XOpOLIO c(pOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHYECKOE MbIlIeHHE. IMEHHO 1MOATOMY BO3HMKJIA HEOOXOIUMOCTh (POPMHPOBATH
y oOydarommxcs (QYHKUMOHAJIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s yMEHHe
BOCIIPUHMMATh W KPUTHUYECKH aHAIM3UPOBaThb HMH(OPMALIMIO, MPEJICTaBICHHYIO B
pa3anYHbIX (OopMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX peajbHBIX MPOLIECCOB
U 3aBUCHUMOCTEH, POU3BOAUTH IPOCTEHUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMU NpPUHLHMIIAMU cOOpa, aHaiIu3a U
NPEJCTaBIEHUS JaHHBIX U3 Pa3IMUHBIX cep KU3HU 00IIecTBa U TOCYJapCTBa MPHOOIIAeT
oOyyarommxcsi K OOLIECTBEHHBIM HHTepecaM. [3yueHrne OCHOB KOMOMHAaTOPUKU
pa3BHUBAaeT HaBBIKM OpraHU3allMU 1epedopa U MojAcyéTa Yuciia BApUaHToOB, B TOM YUCIIE B
NPUKIIAIHBIX 3a7ja4aX. 3HAKOMCTBO C OCHOBaMH T€OpUH IpaoB co31aéT MaTeMaTHYECKUMA
byHnaMeHT i GOpMUPOBaHUS KOMIIETEHUUH B 00JaCTH MHPOPMATUKU U IU(PPOBBIX
TexHosorui. Ilpyu u3yyeHHH CTaTUCTHKH M BEPOSTHOCTH OOOTaIlaioTcs MpeACcTaBICHUS
o0y4JalImMXcsi O COBPEMEHHON KapTMHE MHpa W METOAAaX €ro HCCiel0BaHus,
dbopMupyeTcs TOHMMAaHHME POJIM CTATHUCTUKM KAaK HCTOYHMKA COLMAIbHO 3HAYUMOM
UH(POPMAIIMU U 3aKJIa/IbIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBILIICHUSI.

B cooTBeTcTBUM C JaHHBIMU LIETSIMU B CTPYKType€ MporpamMmbl y4yeOHOro Kypca
«BeposATHOCTB M CTaTHCTHUKA» OCHOBHOT'O 00IIEero o0pa3oBaHus Ha yriyOJIEHHOM YPOBHE
BbIJIEJICHBI CIIEIYIOLIUE COepKaTeNbHO-MeToAnYeckue TMHUM: «lIpencraBneHne qaHHbIX
U ONucaTellbHas CTaTHCTUKa», «BepoATHOCTB», «DneMEeHTbl KOMOWHATOPHKNY,
«BBenenue B Teoputo rpado», « MHOKECTBAY, «JlorHkay.

Conepxanune nuHun «lIpencraBieHue NaHHBIX W OMNHCATENbHAs CTATUCTHKA»
CIIYKUT OCHOBOH /Jisi ()OpPMUPOBAHUSI HABBIKOB pabOThl ¢ MH(OpMAIUEH: OT UYTEHUS U
MHTEpIpeTau nHdopMalu, NpecTaBIeHHON B Ta0IMIIaX, Ha AMarpaMmax 1 rpadukax,
no cOopa, TMPEICTaBICHHS W aHAJINW3a JaHHBIX C HCHOJb30BAaHHUEM CTATUCTHUYECKUX
XapaKTepUCTUK CPeIHUX M paccenBaHus. PabGoras ¢ gaHHBbIMHU, OOydaromiyecs ydarcs
CUMTHIBATh U MHTEPIPETUPOBATH JaHHBIC, BBIIBUTaTh, apIYMEHTUPOBATh U KPUTHKOBATh
NPOCTEUIINE TUIIOTE3b], PA3MBIIUIATh HaJl (PaKTOPaMH, BBI3BIBAIOIIMMU U3MEHUYNBOCTD, U
OILICHMBATh UX BIUSHUE HA pacCMaTPUBAEMbI€ BEIMYMHBI U IPOLIECCHI.

WHTYyUTUBHOE TMpEANCTaBICHUE O CIYYalHOM W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEpPHOCTENW M TEHJEHIMI CTaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl M3y4YeHUSs
TEOpUHU BEPOATHOCTEN. bosbiioe 3HaUeHNEe NMEIOT NMPAKTUYECKUE 3aJaHusl, B YACTHOCTHU
OMBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMHU MOJEIISIMH.

[ToHsiTE BEpOSATHOCTH BBOJUTCS Kak Mepa MpaBIonogo0us CIyyallHOro COOBITHS.
[Tpu m3ydenunn yuebHOro Kypca oOydarouifecss 3HAaKOMSTCS ¢ MPOCTEHITUMH METOAaMU
BBIUMCIIEHUSI BEPOSITHOCTEM B CIIy4alHBIX OSKCIEPUMEHTaX C PABHOBO3MOXKHBIMU



AIIEMEHTAapHBIMM HMCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJSIOIIMMH CTaBUTh M
pemiath OoJiee cloKHbIE 3a7aud. B yueOHbIN Kypc BXOIAT HadaJbHBIE MPEICTABICHUS O
CIIy4ailHBIX BEJIMUYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYyYaloOIIUXCS C
MHOKECTBAMM M OCHOBHBIMHM OIE€palUsIMU HAaJ] MHOYKECTBAMH, pacCMaTPUBAIOTCS
npUMepbl TPUMEHEHHs TpadoB U AIEMEHTOB TEOPHUH MHOXKECTB JJIs pelIeHHs 3a/ady, a
TaK>K€ UCIOJIb30BAHUS B IPYTUX MAaTEMAaTUYECKUX Kypcax M y4eOHBIX MMpeaMeTax.

Ha u3ydenue yue6HOro Kypca «BeposTHOCTh U cTaTUcTHKa» oTBoAUTCA 102 yaca: B
7 xnacce — 34 yaca (1 gac B Henenio), B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce
— 34 gaca (1 gac B HEEIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue JaHHBIX B BUJIE TAOJIUL, JUarpaMM. 3arnodHeHue Tabaul, YTeHue 1
MMOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOYATHIX) W KPYroOBBIX auarpamm. UteHue rpadukoB
peasibHBIX npoleccoB. M3pnedenne nudopmanuu U3 quarpaMm 1 TadJInL, UCIOJIb30BaHUE
Y MHTEPIIpETALMS TaHHbIX.

OnwucarenbHas CTaTUCTUKA: CpeqHee apudmernyeckoe, MeauaHa, pa3Max,
HauOOoJbIlIee U HAaUMEHBIIEE 3HAUEHUS, KBAPTWIHM, CPEIHEE I'apMOHUYECKOE, CpellHEee
rapMOHUYECKOE YHCIIOBBIX JaHHBIX.

[Ipumeps! cilydyallHOM M3MEHYMBOCTH IIPH U3MEPEHUIX, B MACCOBOM IPOU3BOJICTBE,
TEHJCHIIMH U CIydyaliHble KojeOaHus, TPyNIUPOBKA JaHHBIX, MPEJCTaBICHHUE CIlydaiiHON
U3MEHYMBOCTH C I[OMOIIBbIO JWarpamMM, 4YacTOThl 3HAYEHHUH, CTATUCTHYECKas
YCTOMYHBOCT.

I'pad, Bepumna, pedpo. Crenenp BepmuHbl. Yucno pédep u cymmapHasi CTEIEHb
BepiuH. [lonarue o cBs3HbIX rpadax. Ilytu B rpadax. Llenu m nuxnsl. O0xon rpada
(siinepoB myTh). [loHsiTHE 00 OpMeHTHpPOBaHHOM Tpade. Pemenue 3agad ¢ MOMOIIBIO
rpados.

VTBepkIeHuss W BbICKa3biBaHuA. OTpHUIIAHME  YTBEP)KICHUS, YCJIOBHbBIE
yTBEpKJIeHUs, 00paTHbIE U PABHOCWIIbHBIE YTBEPKICHHSI, HEOOXOIUMBIE U JIOCTAaTOUYHBIE
yCIJIOBUS, CBOMCTBA M NpHU3HAKU. [IpOTHBOIONOXKHBIE YTBEPKICHUS, 10KAa3aTENbCTBA OT
IPOTUBHOTO.

CnyualiHblif SKCTIEpUMEHT (OMBIT) U cily4aiiHoe coObITHe. BeposTHOCTh 1 yacToTa
ciy4aitHoro coObITHs. Poib ManoBEepOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUN B
pHUPOJIE U B 0OIIIECTBE.

8 KUIACC

MHOXeCTBO M NOAMHOXECTBO. [IpuMepbl MHOXECTB B OKpPYXKAIOIIEM MUPE.
[lepeceuenue u oObenMHEHNE MHOXKECTB. [[narpammer Ditnepa. UncaoBble MHOXKECTBA.
[Tpumepbl MHOXECTB U3 KypcoB anreOpel W reoMerpuu. [lepedrciieHne 371€eMEHTOB
MHOXECTB C IOMOIIbI0 OPraHU30BaHHOTO nepedopa U npaBuia yMHOxkeHus. dopmyna
BKJIFOYEHUSI-UCKIIFOUCHUSI.

OnemeHTapHble coObITHSA. BeposTHOocTH ciydallHBIX COOBITHH. ONBITBI  C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CiTyuyaliHbIi BHIOOP.

W3mepenne pacceMBaHUsl YHUCIOBOTO MaccuBa. Jlucrepcus W cTaHIAapTHOE
OTKJIOHEHHE 4YMCcI0BOro Habopa. CBoOWCTBa IUCIEPCUM M CTaHJAPTHOIO OTKJIOHEHUS.
JlnarpamMmbl paccenBaHMsl IByX HaOt0jaeMbIX BeIMYMH. JInHelHas CBsI3b HA quarpaMmme
paccenBaHusl.

Hepeso. [lepeBo ciaydaitHoro skcneprumenTa. CBOMCTBA AEPEBbEB: €AUHCTBEHHOCTD
NyTH, CBSA3b MEXIY YMCIOM BepiIMH W yucioMm pédep. [lonstue o miockux rpadax.
Pemenune 3aga4 ¢ mOMOLIBIO IEPEBLEB.

Jlornueckue corwsbl «M» n «MJIW». CBA3p MeXAy JOTHUYECKUMHU COKO3aMU U
orepanusMy HajJ MHOKeCTBaMH. Vcronp30BaHNe JOTHUECKUX COI030B B anre0pe.



Cryqaiinble COOBITUS KAK MHOXKECTBA 3JIEMEHTAapHbIX cOObITUH. [IpoTHBONOIOXKHbIE
coObITus. Onepanuu Hag coObITUAMUA. DOpMyIIa CI0KEHNUS BEPOSATHOCTEH.

IIpaBuo yMHOXKEHUS BEpPOSTHOCTEH. YCIIOBHAas BepOATHOCTh. [IpencraBienue
ClIly4aifHOT0 SKCIIEpUMEHTA B BHJE AepeBa. He3aBucuMble coObITHS.

9 KUIACC

KombOunatopHoe mnpasBwio ymHoxkeHuda. llepecranoBku u daxtopuan. Yucno
coyetaHut m TpeyroiabHuk Ilackans. CBolictBa yucen couyeranuii. buanom HproToHa.
Pemenue 3a1a4 ¢ MCNOJIB30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckas BepoaTHOCTh. CitydaliHbIi BEIOOP TOUKH U3 (PUTYPHI HA IIJIOCKOCTH,
U3 OTpE3Ka, U3 JyTH OKPYKHOCTH.

Hcneitanna. Yenex u Heynaya. Cepust ucnbITaHud A0 nepBoro ycmexa. Cepust
ucnbiTanuii  bepHymm. BeposTHOocTH coOBITHH B CepuU  HCHBITaHUN bepHyu.
CrnyualiHblil BBIOOp M3 KOHEYHOTO MHOYKECTBA.

CnyyailHasi BeIMYMHA W pacrpeneseHue BepoATHOcTel. [lpumepsl cimydailHbIX
BEJIMYUH. BaxkHple pacnpenesieHus] — 4UCI0 MONBITOK B CEPUM HUCIBITAHUNM 1O NEPBOTO
ycnexa M YHCIO YCIEXOB B cepud HcHbiTaHuil bepHymnm (reomeTpuueckoe u
OMHOMUAIBHOE PACTIPEICIICHHUS ).

Marematnueckoe OXUIAHHE CIy4YalHOM BeIWYMHbL. DU3NYECKUA  CMBICH
MaTE€MaTHYECKOTO OXHUAaHus. [Ipumepsl UCOIb30BaHUS MAaTEMAaTHYECKOIO OXUAAHUS.
Hucniepcuss  ©W  CTaHZApTHOE  OTKJIOHEHHME  CllydailHOM  BenuuumHbL.  CBOMCTBa
MaTeMaTHYECKOTO OXHUAAHUS U AUCHEpPCUH. MaTeMaTuyecKoe 0XXUIaHUE€ U AUCIEPCHS
W3YUYEHHBIX paclpeeecHu.

HepaBenctBo YeOniméBa. 3akoH OONBIIUX 4YKcesl. MaTeMaTH4eCKUEe OCHOBaHMS
U3MEpEHUsl BeposaTHOCTEN. Ponb 1 3HaueHHe 3aK0Ha OOJBIINX YKCET B HAyKe, B IPUPOJIE
1 Oo0lIEeCTBE, B TOM YHCJIE B COLIMOJIOTHYECKUX 00CIIEJOBAaHUSIX U B U3MEPEHUSX.



INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTDBb U CTATUCTHUKA» HA YI'VIT'YBJIEHHOM YPOBHE
OCHOBHOI'O OBHIETO OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  INPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yITCs B YACTH:

1) mIaTpUOTHYECKOr0 BOCTIUTAHUS

IPOSBJIEHUEM HMHTEpeca K NPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOUIIEHUEM K JIOCTHKEHHUSM POCCHUICKMX MATEMaTHUKOB M POCCHMCKOMN
MaTEeMaTH4YE€CKOW IIKOJbl, K MCIOJIb30BAHUIO 3THUX AOCTUKEHUH B JIPYrMX HayKax M
NpUKIAIHBIX chepax;

2) rpaskIaHCKOI0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

TOTOBHOCTBIO K BBIMOJTHEHHUIO 00S3aHHOCTEN Ipa’kJaHUHA U pPeau3allly €ro npas,
MPEICTAaBICHUEM O MAaTEMAaTHUYECKIX OCHOBAX (YHKIIMOHUPOBAHUS PA3NIMUHBIX CTPYKTYP,
SABJICHUM, TpOLEAyp TpaxAaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHMIO JTHUYECKMX MPOOJIEeM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HayKd, OCO3HAHMEM Ba)XXHOCTH MOPAIBbHO-3TUYECKHUX
NPUHIIMIIOB B JEATENBHOCTU YUEHOTO;

3) TPyA0BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHBHOE ydYacTH€ B pEHICHMM TPAKTHYECKUX  3aJad
MaT€MaTHYEeCKON  HAMpaBJIE€HHOCTH, OCO3HAHHWEM  BAXXHOCTM  MAaTEMAaTHYECKOTO
o0pa3oBaHusi Ha TNPOTSHKEHUU BCEH JKU3HU I YCHEIHON mpodeccuoHalIbHON
NESATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM HHAMBUAYATbHOW TPACKTOPUU OOpa30BaHHS W KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

CHOCOOHOCTBIO K HAMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKMX OOBEKTOB, 3aJay, pEIIeHUI, pacCyKICHHH, YMEHHUIO BUJAETb
MaTEMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTel HAYYHOTI'O MO3HAHMSL:

OpHEHTalueN B JEATENBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPO/IbI U OOLIECTBA, TIOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl YeTOBEUECKON AesITeIbHOCTH, ATANOB € Pa3BUTHS U
3HAUMMOCTH JJIsl Pa3BUTHA LMBWIM3AIMU, OBJAJCHUEM S3bIKOM MaTeMaTHUKU U
MaTeMaTH4YeCKOW KyJbTypod Kak CpeJCTBOM IMO3HAHUS MHpA, OBJIAJICHUEM HAaBBIKAMU
UCCIIEI0BATENIbCKON 1€ATEIbHOCTH;

6) ¢usuyeckoro BOCIHUTAHHUA, (POPMHPOBAHMSA KYJbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0J1aronoIy4nsi:

TOTOBHOCTHIO MPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEpPEcax CBOETO 3/I0POBbBS,
BEJICHUS 370POBOTO 00pasa JKM3HU (30pOBOE THTaHUE, COATAHCHUPOBAHHBIN PEXKUM
3aHATHIA U OTIbIXA, peryJisipHas (u3udeckas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
pedrexcuu, NpU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAaKOT'o K€ MpaBa Ipyroro 4YeJoBeKa;

7) IKOJIOTM4€CKOr0 BOCIIUTAHUSA:



OpUEHTalMell Ha NPUMEHEHHE MAaTeMAaTH4YEeCKHMX 3HAaHUM A pelleHHs 3ajlad B
00J1acTH COXPAHHOCTH OKpY’KaloLIed cpezbl, IUIAaHUPOBAaHUS MOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX [TOCIIEACTBUN JUI OKPY’KAIOLIEH Cpeibl, 0CO3HAHUEM ITT00AIBHOT0 XapaKTepa
HKOJIOTUYECKHX MPOOJIeM U MyTel X peLIeHHUs;

8) ajanTanuM K U3MEHAIOIIUMCS YCJIOBUAM COUMAJIBLHON U NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYI0 NESTeNIbHOCTh, B TOM YHCJIE yMEHHE
YUUTbCA Yy APYTHX JIOJEeH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEOOXOJMMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUH, (QOpPMYyIHpPOBaTh HJIEH,
NOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBICHHUSIX, B TOM 4YHUCIIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHMs MpOrpaMMBbI 10 MaTEMATUKE HA YPOBHE OCHOBHOT'O OOIIETr0o
oOpa3oBanusi y odyuaromierocsi Oyayt chopMHUpOBaHEl MeTANpPeIMeTHbIE Pe3yabTaThl,
XapaKTepU3YIOIIMECs OBJIAJICHUEM YHHUBEPCAJIbHBIMHU I103HABATEIbHBIMHU JEHCTBUSMU,
YHUBEPCATbHBIMU KOMMYHHUKaTUBHBIMU NeUCTBUSMU u YHUBEPCAIbHBIMU
PETYISATUBHBIMH JICHCTBUSMH.

ITo3HaBaTeIbHBIC YHUBEPCAJIbHBbIC YUYeOHBbIE 1eiicTBUS
ba3oBbie JJornuyeckue aeicTBUA:

BBIABIATD M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMaTHYECKHX
O00BEKTOB, MOHATHUNA, OTHOIIEHHH MEXIY MNOHATHAMH, (QOPMYJIUPOBATH OMpPEIEICHUS
NOHATUH, YCTaHABIUBATh CYIIECTBEHHBIH NpPHU3HAK KiIacCU(UKALMU, OCHOBAHHUS IS
0000111eHNs U CpaBHEHUS, KPUTEPUU IPOBOJIMMOTO aHAIIN34;

BOCIPUHUMATh, (DOPMYJIUPOBATH U MPEeOOPa30BbIBATH CYKJIEHUS: YTBEPAUTEIbHbIC
U OTpULIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOpEUHUs B
¢akTax, JaHHBIX, HAOTIOACHUAX M YTBEPKIACHUSAX, MPEATIaraTh KpUTCPUH JJIs BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, I€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3Ouparh J0OKa3aTelbcTBA MaTeMaTHUECKUX YTBEpXKIEHUM (mpsiMble U OT
IPOTHBHOT0), TMPOBOJUTH CAMOCTOSITENBHO JO0Ka3aTelIbCTBA MaTEMaTHUECKUX (aKTOB,
BBICTPanBAaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, IPUMEHSITh METO/]
MaTeMaTU4YeCKONH MHIYKIUH, 0OOCHOBBIBATh COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh croco0 pemieHus yuyeOHOM 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
penieHusi, BRIOMpaTh HamboJee MOAXOIAIUN € YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KpUTEPHEB).

ba3oBble ucciieqoBarebCcKie AeHCTBHA:



UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUSA,
dbopMynHupoBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOpEUHE, MPoOIeMy, CaMOCTOSATENLHO
yCTaHABIIMBAaTh MCKOMOE M JaHHOEe, (OpPMUPOBATh TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUIO, MHEHUE;

MPOBOJUTH IO  CaMOCTOSITEJIbHO  COCTaBJICHHOMY  IUIAHY  SKCHEPHUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH  MaTeMaTH4ecKoro oOBeKTa,
3aBHUCHUMOCTEH 00BEKTOB MEXY COOOi;

CaMOCTOSITEIbHO  (POpMyNHpOBaTh OOOOIIEHHUS W BBIBOJABI 1O pPE3yJibTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIEIOBAHMS, IKCIIEPUMEHTA, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKkKe BbIIBUTaTh
MPEANONI0XKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSIX.

PabGora ¢ undopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh U H30BITOYHOCTH HH(OPMAINH, JTAHHBIX, HEOOXOTUMBIX
JUTSL pEILICHUs 3a]1a4H;

BBIOMpATh, AaHATM3UPOBATh, CHCTEMATU3UPOBATh K MHTEPIIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUIOB U (JOPM MPEICTABICHHUS;

BbIOMpaTh (hopMmy mpencTtaBieHuss MHGOPMAIMM M WLUIIOCTPUPOBATH pellacMbie
3a/layyl CXeMaMu, IuarpaMmMamMu, HHOM TpaduKoi U UX KOMOWHAITUSMU;

OIICHUBATh HANIEKHOCTh HWHGOpPMAIMU TIO KPUTEPUSIM, TMPEIIOKECHHBIM WU
c(hOpMyITHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHMKaTHBHBbIE YHHBepcaJIbHbIE y4eOHbIe 1eHCTBUSA:

BOCTIPUHUMATh W (OPMYIUPOBATh CYXICHHS B COOTBETCTBUU C YCJIOBHSMHU H
HEeNsIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUSI B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUs 3a/adl, KOMMEHTHPOBATh
TIOJTyYSHHBIN pe3yNbTaT;

B XOA€ O0OCYXJEeHHs 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI,
npoOJeMBbl, pelaeMoi 3a7adu, BHICKA3bIBaTh HJIEH, HAICIEHHBIC HA TIOMCK PEIICHU,
COIMOCTaBIATh CBOM CYXACHHS C CYXICHUSIMH JpPYyTUX YYacTHUKOB JIHAJIOTa,
0oOHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIUN, B KOPPEKTHOU dopme GOopMyIHpOBaThH
pa3Horyacus, CBOM BO3PAKEHUS;

OpPEJCTABIATh PE3yJbTAaThl PpEIICHUs 3aJaud, HKCIEPUMEHTa, HCCIIeI0BaHus,
MIPOEKTA, CAMOCTOSITETILHO BRIOMPATh OPMAT BBICTYIUICHUS ¢ YUETOM 33134 MPE3SHTAINN
¥ 0COOEHHOCTEH ayAUTOpUH;

MOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHANBUYaTbHON PaOOTHI
NpU peIIeHWH YYeOHBIX MaTeMaTHYECKUX 3aaad, NPUHUMATH IIeJlb COBMECTHOMN
NeSITETbHOCTH, TUIAHWPOBATh OPraHU3aI[MI0 COBMECTHON paboThI, paclpeaemsTh BUIbI
paboT, noroBapuBathes, 00CYXaTh MPOLECC U pe3yibTaT paboThl, 0000IaTh MHEHUS
HECKOJBKHX JIOACH;

y4acTBOBaTh B TPYyHNHoBbIX (opmax paboTel (0OCyxJaeHus, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBI» M HHBIE); BHITIOTHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOU
NEHCTBUA C APYTUMHU WIEHAMH KOMAaHJbl, OLIEHUBATh KaYyeCTBO pe3yJibTaTa U KauecTBO
CBOETO BKJIaJa B OOIIMU pe3ysbTaT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICUCTBHSL.



PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe JeiicTBUSA
Camoopranuszanms:

BBISBJIATh MPOOJEMBI JUIsl PEIIEHHS B JKU3HEHHBIX M YYEOHBIX CHUTYalHUsX,
OpUEHTUPOBATHCS B PA3IUYHBIX TOAXO0JAX NPUHATHS pelmeHud (MHANBUAYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEILHO COCTABJISITh IJIAH, AJITOPUTM pEIIEHUs 3aJadydl (WU €ro 4acTh),
BBIOMpATh CHOCOO pemieHusT ¢ y4E€TOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUpPOBaTh M KOPPEKTUPOBATh BapUaHThl PELIEHUN C y4ETOM
HOBOI HH(}OpMaIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJIQJIETh CIOCcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIA IIpollecca U pe3yJibTara
pEelIeHNs MaTeMaTUYEeCKOM 3a1a4n, CAMOMOTUBALIUU U pedIiekchy;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IPU PEIICHUH 3a7a4l, BHOCUTD
KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIMIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH TIOCTABICHHON LEIu U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKEHMSI WIM HEJOCTHKEHUS LENM, HaXOJIUTh
omuroOKy, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQ)KaTh AMOILIMU MPU U3YYCHHH MATeMAaTUYECKUX OOBEKTOB W (DaKTOB, JaBaTh
AMOLIMOHANBHYIO OLEHKY PELICHUs 3a/1a4H.

IHPEJMETHBIE PE3YJIBTATDBI

K koHiy oOyuyenuss B 7 kjacce OOyyarOUIMICS MOJYYHUT CIEAYIOIIME IMPEAMETHbIE
pe3ynbTaThI:

Uurate wuH(pOpMaLUio, TNpEACTaBICHHY0O B TaOiMIax, Ha JAMarpammax,
NPE/ICTABIATh JaHHbIE B BUIE€ TaOIUL, CTPOUTH CTOJIOUKOBBIE (CTOJIOYAThIE) U KPYTOBbIE
JarpaMMbl 110 MaCCUBaM 3HaYEHUM.

OnuceIBaTh M HHTEPIIPETUPOBATH PEAJIbHBIC YHCIIOBbIE IaHHBIE, PEICTaBICHHbBIE B
TabJInIax, Ha qUarpaMMax, rpadukax.

Hcnonp30BaTh A ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapAKTEPUCTUKHU: CPEIHEE
apudmeTHuecKkoe, MearaHa, HanboJblIee U HaMMEHbIIee 3HaYeHUs], pa3Max, KBApTUIIH.

MMeTp mpeacTaBiIeHUE O JIOTMYECKUX YTBEPKIACHHUSAX U BBICKA3bIBAHUAX, YMETh
CTPOUTH OTPULIAHUS, POPMYIIUPOBATH YCIOBHBIE YTBEPKACHUS IPH PELLIEHUH 3a/1a4, B TOM
qHucle U3 JPYTUX Y4eOHBIX KypCOB, MMEThb NPEJCTAaBICHHE O TEOpeMax-CBOMCTBAX H
TeopeMax-Mpu3HaKaX, O HEOOXOAUMBIX M JOCTATOYHBIX YCIOBUSAX, O METOJE
J0Ka3aTeabCTBa OT IPOTUBHOTO.

MMerp mpencraBlieHHE O CIy4YalHOW HM3MEHUYMBOCTH Ha IPUMEpPax pPe3yJIbTATOB
U3MEpEeHul, 1eH, (U3MYECKUX BEIUYMH, aHTPOMOMETPUYECKUX JIaHHBIX, HUMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOWYUBOCTH.

Hcnonb30BaTh sl ONKMCAHUS JAHHBIX YACTOTHl 3HAYEHHM, IPyNIUPOBATh JaHHbBIE,
CTPOUTH TUCTOTPAMMBI IPYIIIMPOBAHHBIX JTaHHBIX.

Hcnonp3oBath rpadbl s pemieHus 3aaad, UMETh IMPEACTaBICHHE O TEpPMHUHAX
Teopuu rpadoB: BepiirHa, peOpo, Lenb, UK, TyTh B Tpade, UMETh MpeacTaBiIeHUE 00
o0xoze rpada u 06 OpHEHTUPOBAHHBIX Ipadax.



K xoniy oOyuyenuss B 8 kjacce oOyyarouiuiicsi MOJYUYHUT CIEAYIOIIME IMPEAMETHbIE
pe3yJIbTaThI:

OrnepupoBaTh MOHATUSIMU MHOXECTBA, MOJIMHOXECTBA, BBIMOJIHATH OMEpPALUKA HaJ
MHOKECTBAMH: OOBEIUHEHHE, IepeceyeHre, TIEePEUHUCIsTh DIEMEHTHl MHOMXECTB C
HCII0JIb30BAaHHEM OpPraHU30BaHHOTO Nepedopa U KOMOMHATOPHOTO MpaBUia YMHOXKEHUS.

HaxomuTe BepoSITHOCTH CIydyalHBIX COOBITUHA B CIIy4allHBIX OINBITAX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B OIbBITaX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMETh MIOHATHE O CITy4aitHOM BBIOODE.

OnuceiBaTh JaHHBIE C TOMOIIBIO CPETHUX 3HAYECHUHN U Mep paccerBaHus (Aucnepcus
U CTaHJIapTHOE OTKIOHEHHE). YMEThb CTPOUTh W HHTEPIPETUPOBATH JHArpaMMBbI
paccenBaHus1, UMETh MPEJCTaBICHHUE O CBSA3H MEXKy HaOII0AaeMbIMU BETMYHMHAMH.

HmeTp mpeacTaBieHHe O JEpeBe, O BEpIIMHAX M pEOpax AepeBa, MCIOJIb30BaHUU
JIEPEBbEB TMPU pEIICHWU 3aJady B TEOPUU BEPOSITHOCTEH, B JPYyrUX YUYEOHBIX
MaTEeMaTHYEeCKUX KypcaxX U 3a/lad U3 APYTUX YUYEOHBIX MPEIMETOB.

OnepupoBaTh TMOHATUEM COOBITHS KaK MHOXKECTBA JJIEMEHTAPHBIX COOBITHI
CIIy4ailHOT'O OIIbITA, BBHITIOIHSITH ONEpaIii HaJl COOBITUSIMH, UCIIOIB30BATh MIPH PEIICHUU
3a7a4 AuarpaMmbl  Diliepa, YHUCIOBYIO TMPAMYIO, MNPUMEHITH (GOPMYITy CIOXKCHUS
BEPOSITHOCTEU.

[Tonb30BaThCsl MPABUIIOM YMHOXXEHHUSI BEPOSITHOCTEH, HMCIOJb30BaTh AEPEBO IS
MPEJCTABICHUS CIIy4alHOrO ONbITa NpU pemeHuHn 3anad. OnepupoBaTh MOHITUEM
HE3aBUCHUMOCTHU COOBITHIA.

K xoniy oOydyeHus B 9 kjacce oOyyarouIuiicsi MOJYYHUT CIEAYIOIIUE IMPEAMETHbBIE
pe3yJIbTaThI:

[Tonb30BaTbcsi KOMOMHATOPHBIM —MPABUJIOM YMHOXKEHMS, HAaXOAWUTh YHUCIO
IIEPECTAaHOBOK, YHCIIO COYETAHUH, ITOJI30BATHCS TPEYTroibHUKOM llackais npu pemenuun
3a/1a4, B TOM YHCJI€ Ha BBIUUCICHUE BEPOSATHOCTEH COOBITHIA.

Hcnonp30BaTh MOHATHE I'€OMETPUYECKOM BEPOATHOCTU, HAXOAUTH BEPOSITHOCTH
COOBITHI B ONBITAX, CBSA3AHHBIX CO CIyYalHBIM BBIOOPOM TOUYEK W3 IIOCKON (QUIypBHI,
OTPE3Ka, JUIMHBI OKPYKHOCTH.

Haxoautb BEpOSTHOCTH COOBITHI B OMNbBITaX, CBA3aHHBIX C HCIHBITAHUSIMH JI0
JIOCTH>KEHUS IIEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHyun.

NmMeTp mpencraBieHUME O CIyYalHBIX BEJIMYMHAX M OIO3HABATH CIIy4YalHbIE
BEJIMYUHBI B SIBJICHUSAX OKPYKAIOIIEr0 MHUpPA, ONEPUPOBATH MOHIATHEM «PACIpPEICICHUE
BEPOSITHOCTEN». YMETh CTPOUTH PACIPENEICHUS BEPOSATHOCTEH 3HAYCHHUM CIIy4alHBIX
BEJINYUH B U3YUYCHHBIX OIbBITAX.

Haxonuts maTeMaTHyecKkoe OXUIAaHWE W JUCHEPCUIO0 CIyYalHOW BEIWYMHBI I10
pacIpenesIeHNIO, IPUMEHSTh YUCIOBbIE XapaKTEPUCTUKHU U3YUYECHHBIX PaCIpeeICHUN IpU
peleHny 3aaau.

MMerp mpencTaBiIeHHE O 3aKOHE CIy4YaWHBIX YHCEIl KaKk O IPOSBICHUU
3aKOHOMEPHOCTHU B CITy4allHON M3MEHYMBOCTH, IOHUMATh MaTeMaTHYecKoe 000CHOBaHUE
OMM30CTH YacTOTHI M BEPOSITHOCTH COObITHS. VIMeTh mMpeAcTaBiIeHHE O POJIM 3aKOHA
OOJBIINX YUCET B IPUPOJIE U OOLIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Kosn4yecTBo yacos DJleKTPpOHHBbIE (LM(POBHIE)
HaumeHoBaHMe pa3/ie/ioB U TeM
Ne ii/mn Koutposbubie IlpakTtnyeckume 00pazoBaTesibHbIE
MPOrpaMMblI Bceero
padoThI padoThI pecypcnl
[[BubmmoTeka IIOK
1 Ipencrasnenne JaHHBIX 4 https://m.edso00.ru/596d814c]
K
2 OmnucarenabHasl CTaTUCTHKA 8 1 Eﬁggiﬁeezzisigu /506d814c
. bu6mmoreka IIOK
3 (C1yuaitas H3MEHIHBOCTE > ! https://m.edsoo.ru/596d814c
bu6anoreka IIOK
4 Beenenne s Teoputo rpagos 4 https://m.edsoo0.ru/596d814¢c
bu6mmoreka [IOK
> Jloruia 3 https://m.eds00.ru/596d814c
6 BeposiTHOCTB M yacToTa 5 1 bubanoreka [HOK
CITy4aliHOT'O COOBITHS https://m.edsoo.ru/596d814c
7 [ToBTOpeHnue, 060061ICHNE, 5 | bu6mmoreka [IOK
CHCTEMaTH3aIM 3HAHUH https://m.edsoo.ru/596d814c
OBUIEE KOJIMYECTBO YACOB I10 34 | 3

I[TPOTPAMME




8 KJIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3aeoB U TeM O T LRI | re— (uu¢posbIe)
NMporpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I Horopenue kypca 7 kiacca 3 https://m.edsoo.ru/032cfeff
bu6anoreka IIOK
2 MHosxkectsa 4 https://m.edsoo.ru/032cfeff
. bu6mmoreka IIOK
3 BeposiTHOCTB cityyaitHOTO COOBITHS 4 1 1 https:/m.edsoo.ru/032cfeff
4 OnucaTrenbHas CTaTUCTHUKA. 5 1 bubnuoreka [IOK
PaccenBanue maHHBIX https://m.edsoo.ru/032cfeff
bu6anoreka IIOK
> Baenenue B Teoputo rpagos 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
6 Jloruka 2 https://m.edsoo.ru/032cfeff
7 oS, Cromente 3 Bubmiorera LIOK
. https://m.edsoo.ru/032cfeff
BEPOSITHOCTEMN
y | s, 5 BiGores 10K
YMHO POATHOCTCH, https://m.edsoo.ru/032cfeff
HE3aBUCUMBIC COOBITHUS
9 [ToBTOpenue, 0600MIIEHNE, 5 | bu6nmuoreka LIOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/032cfeff
OBIIEE KOJIMYECTBO YACOB I1O 34 3 1

I[TPOTPAMME




9 KJIACC

Kosaun4vecTBO yacon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3iesioB U TeM Kontposbnbie  [pakTaueckue (uu¢posbIe)
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 TosTopenne kypca 8 knacca 3 https://m.edsoo.ru/8b68c39f
bu6anoreka IIOK
2 DJICMCHTHI KOMOHHATOPHKH 6 https://m.edsoo.ru/8b68c39f
3 I'eomeTpnueckas BEpOSITHOCTD 3 bubmaorexa LHOK
P p https://m.edsoo.ru/8b68c39f
bubnuoreka [IOK
4 Menprranas bepryum 6 https://m.edsoo.ru/8b68c39f
5 CayudaliHas BeJIMYMHA 3 bubmaorexa HOK
Y https://m.eds00.ru/8b68c39f
6 HucnoBble XapaKTEPUCTUKHU 6 bubanoreka [JOK
CITy4alHBIX BETUYNH https://m.edsoo0.ru/8b68c39f
bu6anoreka IIOK
7 3aKoH OonbuIX Hcen 3 https://m.eds00.ru/8b68c39f
2 [ToBTOpEeHUE, 0000IICHHE, 4 | bu6nmoreka [IOK
cucTeMaTH3alysa 3HAaHUN https://m.eds00.ru/8b68c39f
OBIIEE KOJIMYECTBO HACOB 110 34 1 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

KoauuyecTBO yacoB

Tema ypoka KoHuTpoJubHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Hara
U3y4eHHs!

DJIeKTpOHHBbIE U POBBIE
o0pa3oBaTe/ibHbIE PeCypChl

[IpencraBineHre TaHHBIX
B BHUJIE TAOJIUII,
JIiarpaMm. 3aroJIHEHUE
TaOIUI, YTCHUE U
MOCTPOCHHE
CTOJIOMKOBBIX
(cTonOYaThIX) U
KPYTOBBIX JHarpaMm

bu6anoreka IIOK
https://m.edsoo.ru/a88t7814

[IpencraBieHre TaHHBIX
B BHUJIE TaOJIHII,
JyuarpamM. 3arnojHEeHue
TaOIUI, YTCHUE U
MOCTPOCHUE
CTOJIOMKOBBIX
(cronbyaThIX) U
KPYTOBBIX JHarpaMm

Yrenue rpadukos
pealIbHBIX MPOLIECCOB

bub6anoreka IIOK
https://m.edsoo.ru/e62067tb

bu6mmoreka IIOK
https://m.edsoo.ru/4d0faa6c

[TpakTuueckas pabota

no teMe "M3Bneuyenue
uH(pOpMaLIUU U3 1
JarpaMm U TaOJuil,
UCTIOJIh30BAHKE U

bu6mmoreka IIOK
https://m.edsoo.ru/6¢3ecb60




HHTEpIpeTaIus
Ta”HHBIX"
OnucarenpHas
CTaTUCTHKA: CPEIHEE
apupMeTHIecKoe,
MearaHa

bu6anorexa IIOK
https://m.edsoo.ru/57d8fc60

OnucarenapHast
CTaTHUCTHKA: CPEIHEE
apupMeTHIECKOE,
MearaHa

bu6mmoreka [IOK
https://m.edsoo.ru/9a0b642b

OnucarenpHast
CTaTHUCTHKA: pa3Max,
HauOOIbIIIEE U
HauMEHbIIIEE 3HAYEHHUS,
KBapTUIU

bu6anoreka IIOK
https://m.edso00.ru/966e49b2

OmnmcarenbHas
CTAaTHCTHKA: pa3Max,
HanOoJIbIIIEE U
HauMEHBIIIEC 3HAYCHMS,
KBapTHIIH

OmnucarensHas
CTaTHCTHKA: pa3Max,
HauOOJIbIIIEE U
HauMEHbBIIIEE 3HAUCHHUS,
KBapTUIN

bu6nmoreka [IOK
https://m.edsoo.ru/ba63c623

bu6mmoreka IIOK
https://m.edsoo.ru/5749cab3

10

OnucareipHast
CTaTUCTHKA: CpPEeIHEE
TapMOHHMYECKOE,
cpeiHee TapMOHUYECKOE
YHCJIOBBIX JAHHBIX

bu6mmoreka IIOK
https://m.edsoo.ru/366b6dc4




OnucarenpHag
CTaTUCTHKA: CPEIHEE

11 rapMOHHUYECKOE 1 bubmmorexa ITOK
’ https://m.edsoo.ru/dfd9c324
cpeaHee rapMOHUYECKOE
YUCIIOBBIX JaHHBIX
[TpakTuueckas pabota
12 o teme "OnucareabHas 1 bu6mmoreka [IOK
CTaTHCTHUKA: https://m.edsoo.ru/65352710
npakTuieckas padora"
bu6anoreka IIOK
13 Obobmenne, KOHTPOE 1 https://m.edsoo.ru/79af6439
[Ipumeps ciryyaitHOM
U3MEHYMBOCTH TIPH
L Tepemins 1 uGnmorera 110K
https://m.edsoo.ru/8dd42cc3
MIPOU3BOJICTBE.
Tennennnu n
cilyJyaliHbIe KoJeOaHus
['pynnupoBka 1aHHBIX,
MpeJICTaBICHUE
CIIy4aitHOMN
15 M3MEHYHUBOCTH C 1 bu6nmuoreka [IOK
MOMOUIBIO JUArPaMM. https://m.edsoo.ru/3c0bd4b0
YacToThl 3HAUCHUM;
CTaTHCTUYECKas
YCTOMYUBOCTh
['pynmupoBKka TaHHBIX,
16 IpeJICTAaBICHUE 1 bu6muorexa [HOK
CIIy4JaitHOM https://m.edsoo.ru/ea2ce501

HU3MCHYHUBOCTHU C




17

18

MIOMOUIBIO JUATPaMM.
YacToTsl 3HaYCHUN;
CTaTUCTUYECKAs
YCTOMYUBOCTh

['pynnupoBka 1aHHBIX,
MPEJCTABICHUE
CIly4YalHOU
W3MEHYUBOCTH C
MMOMOUIBIO AUArpaMM.
YacToThl 3HAaUCHMI;
CTaTUCTUYECKasI
YCTOMYUBOCTh
[IpakTudeckas pabora
o Teme "CrnydaitHas
M3MEHYUBOCTD"

bu6anoreka IIOK
https://m.edsoo.ru/e29df281

bubnuoreka [IOK
https://m.edsoo.ru/871e2062

19

20

21

I'pad, Bepmmna, pedpo.

CreneHb BEpIINHBI.
Yucno pédep u
CyMMapHasi CTENeHb
BepuH. [lonsatue o
cBs3HBIX Tpadax. [lytu
B rpagdax

Henu u mukae1. O0Xo1
rpada (3itnepoB myTh).
[TonsaTue 06
OPUEHTUPOBAHHOM
rpage

Henu u uukiasl. O0Xo
rpada (3itepoB myTh).
[TonsiTue 06

bu6nmoreka [IOK
https://m.edsoo.ru/0c7e8b7b

bu6nmuoreka [IOK
https://m.edsoo.ru/2c0bf93e

bu6nuoreka LIOK
https://m.edsoo.ru/4.0114E+24




OPUEHTUPOBAHHOM
rpade
Pemenue 3anau c

bu6mmoreka [IOK

22 OMOUIbIO IpaoB https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepKneHus
U BBICKA3bIBAHUS.
Otpunanue
73 ﬁigl;)igzlmﬂ’ bu6mmoreka [IOK
https://m.edsoo.ru/9dda4ad6
YTBEPKICHUS,
oOpaTHbIe U
PaBHOCUJIbHBIE
YTBEPKICHUS
HeoOxoguMmele u Bubmiorexa [[OK
24 JIOCTATOMHEIE YCIOBHS, https://m_edsoo.ru/a9bSe432
CBOICTBA M MPU3HAKU
[IpoTuBoOmnONOKHBIE
75 YTBEPXKACHUS, bubanoreka [JOK
JI0Ka3aTeNbCTBA OT https://m.edsoo.ru/1239683
MIPOTUBHOTO
26 aclilc};{ea}lt)l/;ﬁ:n (ombIT) U Bubmmorexa [OK
- https://m.edsoo.ru/07a776d2
Ciy4aitHoe coObITHE
7 BepostHOCcTh 1 yacToTa bu6mmorexa HOK
CIIy4aliHOTO COOBITHS https://m.edsoo.ru/6a92{7e2
73 BeposiTHOCTB M yacToTa bubanoreka [JOK
CIIy4aliHOTO COOBITHS https://m.edsoo.ru/5fccf45c
Ponp MaJIOBEPOSITHBIX U
29 HpaKTHYeCKH bu6mmorexa [HOK

JTOCTOBEPHBIX COOBITUI

https://m.edsoo.ru/f5625aef




30

B IIPUPOJIC U B
oO01recTse
[IpakTrueckas pabora
1o TeMe "BepoaTHOCTh
¥ 9acTOTa CIy4aitHOTO
coOpITHs"

bu6anorexa IIOK
https://m.edsoo.ru/c86ael45

31

32

IToBTOpEeHue
00001IeH E.
[IpencraBnenue
na”HebeIX. OnucarenpHas
CTaTHUCTHKA

IloBTOpEHUE U
o0oOmenue.
[IpencraBnenue
na”HHbeIX. OnucarenpHas
CTaTUCTHUKA

bubnuoreka [IOK
https://m.edsoo.ru/fdd3ead4

bubnuoreka [IOK
https://m.edsoo.ru/c154al41

33

34

[ToBTOpEHME M
00o01eHue.
BepositHOCTB
CIIy4aliHOT'O COOBITHS

[ToBTOpEHME M
00o01eHue.
MHoxecTBa U
MOIMHO>KECTBA.
DJIEMEHTBI TEOPUH

rpa¢oB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/218b963d

bu6nmmoreka LIOK
https://m.edsoo.ru/55ab089b




8 KJIACC

KoauuecTBo 4acoB

MHOKECTB. JluarpaMmel
Ditnepa

Ne Hara DJIeKTPOHHBbIE MU(PPOBbIE
Tema ypoka Konrpoabubie IIpakTHueckue
n/n Bcero u3yuyeHuss oOpa3oBaTebHbIE pecypcChl
padoThbI padoThI

[ToBTOpEeHUE/
[IpencraBneHre TaHHBIX

1 B BUJIE TAOIUIl U 1 bu6mmoreka [IOK
Jarpamm. https://m.edsoo.ru/6be7a7al
OnucarenbHast
CTaTUCTHKA
[ToBTOpenue/
Cnyyaiinas

’ M3MEHYUBOCTb. 1 bubnuoreka [IOK
Crny4aitHbie COOBITHS. https://m.edsoo.ru/b193ac7f
Beposarnoctu n
Y4aCTOTHI.
[ToBTOpEeHUE. DIIEMEHTHI

3 TEOPUU MHOXKECTB. 1 bubaunoreka HOK
DJIEeMEHTHI TEOpUHU https://m.edsoo.ru/7,379E+127
rpados
MHOXeCTBO U

4 ITOJIMHOKECTBO. 1 bu6nmmoreka LIOK
[IpumMepsl MHOKECTB B https://m.edsoo.ru/168d6c¢cSe
OKPY’KarOIIeM MUPE
ITepeceuenue n

5 00BEIMHEHHE | bu6nmuoreka [IOK

https://m.edsoo.ru/523d2727




YucnoBble MHOKECTBA.
[Ipumepsl MHOXKECTB U3
anreOpbl U reOMETPUN

bu6mmoreka [IOK
https://m.edsoo.ru/553dab68

Ilepeuncnenune
3JIEMEHTOB MHOKECTB C
OMOUIBIO
OpPraHU30BaHHOTO
nepedopa u npaBuiia
yMHO)keHUsA. DopMmyna
BKJIIOYECHHU -
UCKJIIOUEHUS

bu6mmoreka [IOK
https://m.edso0o.ru/0b43{f3b

DJIeMEHTapHbIE
coObITHs. BepositTHoCcTH
CIIy4alHBIX COOBITHI.
OnbITHI €
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMHU
COOBITHSIMU.
Crnyualinblil BBIOOp

bu6mmoreka [IOK
https://m.edsoo.ru/e84cbfee

DneMeHTapHbIE
coObITHs. BepositTHOCTH
CITy4alHBIX COOBITHI.
OnbITHI €
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMHU
COOBITHSIMU.
CrnyuaiiHblil BBIOOp

bu6mmoreka IIOK
https://m.edsoo.ru/bbdd6ee3

10

DJIeMEHTapHbIE
coObITHs. BepositHOCTH
CIIy4alHBIX COOBITHI.

bu6mmoreka IIOK
https://m.edsoo.ru/cb64d71d




OIIBITHI C
PaBHOBO3MOKHBIMHU
DJIEMEHTAPHBIMH
COOBITHUSIMH.
Cryualinblil BBIOOp

11

12

[TpakTuueckas pabota
o TeMe "BeposTHOCTD
CIIy4aiiHOTO COOBITHS"

N3mepenue
paccenBaHus YUCIOBOTO
MaccuBa. Jlucniepcust u
CTaHJApPTHOE
OTKJIOHEHUE YHCIIOBOTO
Habopa

bu6anorexa IIOK
https://m.edsoo.ru/e6d5ffdb

bubnuoreka [IOK
https://m.edsoo.ru/5fe83db9

13

N3mepenue
paccerBaHUs YUCIOBOTO
MaccuBa. /ucnepcus u
CTaHJApPTHOE
OTKJIOHEHUE YHUCIIOBOTO
Habopa

bu6mmoreka [IOK
https://m.edsoo.ru/20bed210

14

15

CBoiicTBa quCIepcuu u
CTaH/IapTHOTO
OTKJIOHEHUS

JlnarpaMmsl
pacceuBaHus IBYyX
HAO0II0JaeMBIX
Benn4uH. JInHenHas
CBSI3b Ha JuarpaMme
pacceuBaHus

bu6mmoreka IIOK
https://m.edsoo.ru/6384947

bu6nmuoreka [IOK
https://m.edsoo.ru/40a5b481




[TpakTuueckas pabota

16 o TeMe "PaccenBanue Bubmmorexa [TOK
" https://m.edsoo.ru/Oebc071c
JTAHHBIX
KonTponbsHas pabdora o
17 teme "OnucarenbHas
CcTaTUCTUKA"
Hepeso. [epeBo
CIy4YalHOT O
AKCIIEPUMEHTA.
18 CBolicTBa J1€pEBHEB: bubanoreka LHOK
€IMHCTBEHHOCTb ITYTH, https://m.edsoo.ru/b7d69b57
CBSI3b MEXK/y YHUCIIOM
BEPIIHH U YHCIIOM
pébep
19 [TonsiTHE O MIIOCKUX bu6mmoreka IIOK
rpadax https://m.edsoo.ru/b7a0aS80
20 Pemenne 3amau ¢ bu6mmoreka [IOK
IIOMOILBIO JCPEBHEB https://m.edsoo.ru/6752ec45
Jlornueckue cor3bl
j | S Com Bunionsa LOK
https://m.edsoo.ru/b71aeSbb
COI03aMU U OTepalusIMU
HaJl MHO>KECTBAMHU
22 JI';I:E/I(:IJLBCBI?I/?; I({EICOZ%OB B bubmorexa IIOK
https://m.edsoo.ru/9745d244
anreope
Crny4aitHble COOBITHS
73 KaK MHO>KECTBa bu6nuoreka [IOK

DJIEMEHTAPHBIX
COOBITHIA

https://m.eds00.ru/9628d964




HpOTI/IBOHOJ'IO)KHI:-Ie

24 coOpITHs. Onepanuu bubmmorexa HOK
https://m.edsoo.ru/1c47ea52
HaJl COOBITUSIMU
75 dopMya CI0XKEHUs bubanoreka LHOK
BEPOATHOCTEMN https://m.edsoo.ru/3afbabl7
[IpaBuio yMHOXKEHUS
BEPOSITHOCTEM.
VcaoBHaAs BEpOSITHOCTb.
26 HpeI[CTaBJIeHI:/Ie bubmmorexa HOK
N https://m.edsoo.ru/e6e3e359
CIIy4aiHOTO
AKCIIEPUMEHTA B BUJIE
nepeBa
[IpaBuino yMHOKEHUA
BEPOATHOCTEMN.
VcaoBHas BEpOSITHOCTb.
27 Hpe,[ICTaBJIeHI;Ie bubmmorexa OK
. https://m.edsoo.ru/cece2b98
CIIy4aitHOTO
AKCTIEPUMEHTA B BUJIE
nepeBa
[IpaBuno ymHOXeHUS
BEPOSITHOCTEM.
YcaoBHas BEpOSITHOCTb.
28 Hpe)ICTaBJ'IeHI:;/Ie bubmorexa IIOK
N https://m.edsoo.ru/Obael7cf
CITy4aifHOTO
SKCIEpPUMEHTA B BUJIE
JepeBa
bu6mmoreka IIOK
29 HesapHcmMELe COORITHA https://m.edsoo.ru/bbe37a33
30 He3aBucumbie coOBITHS bubmmorexa ITOK

https://m.edsoo.ru/ab0ff7a7




31

32

[ToBTOpEHUE 1
00001IeHNE.
PacceuBanue 1aHHBIX B
YHCJIOBBIX MaCCHUBax

[ToBTOpEHUE 1
00001enue. Onepauuu
HaJl MHOXXECTBaMU U
coObITHsIMU. [lepeBbs u
IJIOCKHE Irpadbl

bu6mmoreka [IOK
https://m.edsoo.ru/33e57c¢97

bu6anorexa IIOK
https://m.edsoo.ru/428ef3{7

33

34

[ToBTOpEeHue 1
00001IeHuE.
BeposiTHOCTB
CITy4aitHOT0 COOBITHSI.
Cnoxenue u
YMHOXEHUE
BEPOSTHOCTEU
[ToBTOpEHUE M
o0o06menue. JlepeBbs u
TUIOCKHE Tpadbl

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

bubnuoreka [IOK
https://m.edsoo.ru/f80b693b

bub6anorexa IIOK
https://m.edsoo.ru/2adbb13b




9 KJIACC

KoaundecTBo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypcnl
[ToBTOpEHue.

1 [IpencraBnenne naHHBIX. 1 bu6anorexa IIOK
OnucarenpHas https://m.edso00.ru/198d5b21
CTaTHCTHKA
[ToBTOpenue. On 15071

2 H;I[ C(())IéiITI/IiHVfI)/I P 1 bubmaorexa LHOK

) o https://m.edsoo.ru/d1523b76
HezaBucumocTh cOOBITHI

3 [ToBTOopenue. JlepeBbs u 1 bubanoreka [JOK
IJI0CKHE rpadbl https://m.edsoo.ru/189a4871

4 Kom6unaTopHoe npaBuiio 1 bubanoreka [HOK
YMHOKEHHUS https://m.edsoo.ru/80e33f22

5 ITepectanoBku u 1 bubnuoreka [IOK
(dhaxTopuan https://m.edsoo.ru/4803d073

6 Yucno coueranuit u 1 bu6mmoreka IIOK
TpeyroyibHUK llackans https://m.edsoo0.ru/5362261e

7 CaoiicTBa ymcen 1 bubnuoreka [IOK
coYeTaHUH https://m.edsoo.ru/b7229c61

bu6nmuoreka [IOK

8 burom Heiotora I https://m.edsoo.ru/d6059ce3

N | Bufimiorera LIOK

https://m.edsoo.ru/19ca3997
KOMOMHATOPUKH
10 I'eomerprueckas 1 bubanoreka [HOK

BEPOSITHOCT.

https://m.edsoo.ru/8f13dfbb




Cry4aitHbIi BBIOOP TOUKH
u3 GUrypsl Ha
IJIOCKOCTH, U3 OTPE3Ka,
U3 1yTH OKPYXHOCTH
I'eomerpuueckas
BEPOSTHOCT.
Cry4aitHbIi BBIOOP TOUKH

bu6mmoreka [IOK

1 u3 urypsl Ha https://m.edsoo.ru/6e36b2d4
IJI0CKOCTH, U3 OTpe3Ka,
U3 AYTH OKPYKHOCTH
['eomerpuueckas
BEPOSITHOCTD.

12 CrnyyaliHbIil BBIOOp TOUKH bubanoreka [JOK
u3 urypsl Ha https://m.edsoo.ru/b16309¢9
IJIOCKOCTH, U3 OTpE3Ka,
U3 IyTU OKPYKHOCTH
HcnbiTanus. Ycenex u

13 Heynaya. Cepus bubaunoreka [HOK
WCTIBITAHUH 10 IEPBOTO https://m.edsoo.ru/cad0fb45
ycrnexa
HcnbiTannd. Yenex u

14 Heynaya. Cepus bu6mmorexa HOK
WCIIBITAHUN 10 IEPBOTO https://m.edsoo.ru/afe6e65b
ycrnexa
Cepus ucnbITaHUN

15 bepnymm. Beposaraoctu bu6mmorexa HOK
cOOBITHI1 B cepuu https://m.edsoo.ru/929a3d4f
ucnelTaHui bepHymm

16 Cepus ucnblTaHui bubanoreka LHOK

bepuynnu. Beposarnoctu

https://m.edsoo.ru/b238795d




17

COOBITHH B cepun
ncnbITaHui bepHysum

Cepust ucnbITaHul
bepnymum. BepostHocTn
COOBITHH B cepun
ucnblTaHui bepryum

bu6anorexa IIOK
https://m.edsoo.ru/1af59c86

18

19

20

Cryualinblil BBIOOp U3
KOHEYHOT'0 MHO>KECTBA

CrnyualiHas BeJIMYMHA U
pacpeencHue
BeposiTHOCTEN. [Ipumepsl
CIIy4aiHbIX BEJIMYUH

Baxxnslie pacnipenenenus
— YHCIIO TOMBITOK B
CEpUM UCTIBITAHUH 10
MEPBOTO ycrexa v Yuciio
YCIIEXOB B CEPUU
ucnslTaHui bepryium
(reomeTpuyeckoe u
OMHOMHUATILHOE
pacrpeieieHus)

bu6anorexa IIOK
https://m.edsoo.ru/13f4ae51

bu6anoreka IIOK
https://m.edsoo.ru/bd8df544

bub6anoreka IIOK
https://m.edso0.ru/52e85953

21

Baxusble pacnipeneneHus
— YKCJIO MOMBITOK B
CEpHUU UCTBITAHUH 10
IIEPBOrO yCIexa 1 YUCIIOo
YCIIEXOB B CEPUU
ncnbiTaHui bepHyium
(reoMeTpuyeckoe u
OMHOMHUAJILHOE
pacrpeiesieHus!)

bu6nmuoreka [IOK
https://m.edsoo.ru/5ee632b1




22

MaremaTtudeckoe
0KUJIaHUE CITyYaliHOU
BEJIMYUHBI. PU3NYECKUN
CMBICJI MaTEMaTHYECKOT'O
oxxunanus. lIpumepst
HCIIOJIb30BaHUSA
MaTEMaTHYECKOTO
OKUTAaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/d7eb6fbe

23

MaremaTudeckoe
0KUJIAHUE CITyYaliHOU
BEeIMYUHBI. PU3HYECKUN
CMBICJI MATEMaTHYECKOTO
oxxunanus. [Ipumepst
HUCIOJIL30BaHUS
MaTeMaTHYECKOI0
OKUTaHUS

bubnuoreka [IOK
https://m.edsoo.ru/c5da9b20

24

Jucnepcus n
CTaH/IapTHOE OTKJIOHEHHUE
CIy4ailHOM BEJIMYHUHBI

bu6nmoreka [IOK
https://m.edsoo.ru/5b33bel2

25

26

CsoiicTBa
MAaTEMATHUYECKOTO
OKHMJIaHUS ¥ TUCTICPCUH

MaremaTudeckoe
0KUJIAHUE U TUCTIEPCUS
HU3YYEHHBIX
pacnpeneseHun

bu6mmoreka IIOK
https://m.edsoo.ru/e4d63928

bu6mmoreka IIOK
https://m.edsoo.ru/4bab33fe

27

MaremMmaTtuueckoe
0KUJIaHUE U TUCIIEPCUs
W3YyYEHHBIX
pacnpeneeHun

bubnmuoreka LIOK
https://m.edsoo.ru/aa801a29




HepasenctBo YeOniiena.

bu6mmoreka [IOK

28 3aK0H OOJNBIINX YUCEI https://m.edsoo.ru/f100f810
MaremaTHdecKue
29 OCHOBaHHS U3MEPEHHUS bubmmorexa ITOK
" https://m.edsoo.ru/fe9dafcl
BEPOSTHOCTEH
Poip 1 3HaYeHHE 3aKOHA
OOJIBIINX YHCEN B HAyKe,
30 :Oriquiziz I];I obmectse, B bu6mmoreka [IOK
https://m.edsoo.ru/2f06e790
COIIMOJIOTHYECKUX
00cIeI0BaHUsX U B
U3MEPEHUSIX
[ToBTOpEeHUE M
31 %i;i?f:;c?n CIIy4alHBIX bubnnorexa HOK
. https://m.edsoo.ru/0f2eb508
COOBITHI. DIIEMEHTHI
KOMOWHATOPUKH
32 ggjgglljez};te glaKOH bubmorexa ITOK
' https://m.edsoo.ru/fal33c37
OOJIBIIINX YHCEN
33 Nrtorosast KOHTpOIBHAS bubamnoreka [JOK
pabota https://m.edsoo.ru/fd783b62
IToBTOpEHME N
obo06mmenue. Cepust
I/ICHI)ITilHI/II/I bepnyinu. BuGmuotexa LIOK
34 CinyyaliHble BEJTMYUHBI U

pacnpeneneHus.
YucioBrie
XapaKTEPUCTUKHU

https://m.edsoo.ru/58745b25




3aK0oH OOJIBIIMX YHCET

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

CJ'Iy"IaI\/'IHI)IX BCJIMYHH.



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

7 KIIACC
Kon IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOCHNS OCHOBHOI
NnpoBepsieMoro  00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOI'0 00111er0
pe3yJbTara o0pa3zoBaHuA
5 BeposTHOCTb U cTaTuCTHKA
Yurate uHPOpMALMIO, TNPEICTaBICHHYO B Talnulax, Ha
51 auarpammax, NpeJCTaBiIsATh JaHHbIE B BHJE TaOJHI], CTPOUTH
qUarpaMMmbl - (CTOJIOMKOBBIE (CcTOOYaThIE) W KPYTOBBIE) IO
MaccHBaM 3HA4YCHUI
59 OnucelBaTh U MHTEPIPETUPOBATH PEAJIbHBIE UYMCIIOBBIE JAHHBIE,
' Ipe/ICTaBJICHHBIC B TA0JINIIAX, HA TUarpaMMax, rpapukax
Ucnonp3oBaTh A1 ONUCAaHUS  JAHHBIX  CTAaTUCTUYECKUE
5.3 XapaKTEPUCTUKH: cpeaHee apudpmMeTuIecKoe, MeJuaHa,
HanOoJIbIlIee 1 HAUMEHBIIIee 3HAUCHUS, pa3Max
Nwmets npencraBiieHre O Cy4yalHOW M3MEHYMBOCTH Ha IpUMeEpax
54 1IeH, (PU3NMYECKUX BEJIMYHUH, AHTPOTIOMETPUUYECKUX JaHHBIX, UMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH
8 KUIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
npoBepsieMoro  00pa3oBaTeIbLHOI NPOrPpaMMbl OCHOBHOI'0 00111er0
pe3yJbTaTa oOpa3oBaHus
5 BeposATHOCTB U cTaTUCTHKA
W3Bnekats u mpeodpa3zoBeIBaTh HH(OPMALIUIO, IPEICTABICHHYIO B
5.1 BHJIe TabuIl, TUarpamM, rpadMKoB, PEACTABISATh JaHHBIC B BUJIC
TaOJIUIl, AUarpamMmm, rpaukoB
OnucelBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX IOKa3aTelei:
5.2 CpeIHUX 3HAYEHHM M Mep pacceuBaHus (pa3Max, IUCIEpCHs U
CTaH/IapTHOE OTKJIOHEHHUE)
53 Haxoauts 4acTOThl YMCIOBBIX 3HAUYEHUM M YAaCTOTHI COOBITUH, B
] TOM YHCJIE 110 pe3yJIbTaTaM U3MEepPeHUH 1 HabI0JeHUA
Haxoautpe BeposSTHOCTH CIlydallHBIX COOBITHMII B ONBITAX, 3Has
54 BEPOATHOCTH 3JIE€MEHTApHBIX COOBITHI, B TOM YHCII€ B OIbITaxX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUAMU
55 Hcnonws3oBaTh Trpaduyeckue MOJEIH: JEPEeBO  CIy4YailHOTO

JKCHEPUMEHTA, IMarpaMMbl Dilliepa, YUCIOBas IpsiMas




OHCpI/IpOBaTB IHOHATHUAMM: MHOXMXECTBO, IHOAMHOXKECCTBO,
BBIITOJIHATH ornecpannunu Haa MHOXCECTBAMMU: O6LCZ[I/IH6HI/Ie,

36 NIEPECCUCHUE, JIOMOJIHEHUE; NEPEUHCIATh 3JIEMEHTBl MHOXECTB,
MIPUMEHSATh CBOMCTBA MHOKECTB
Wcnonp3oBaTh rpaguueckoe MpencTaBIeHUE MHOMXKECTB M CBs3el
5.7 MEXIy HUMU JJIs ONHMCAHUsS MPOLECCOB U SIBICHHI, B TOM YHCIIE
NP PEIICHUH 33724 U3 JPYTUX YUYEOHBIX MTPEAMETOB U KypPCOB
9 KUIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUS OCHOBHOM
npoBepsieMoro  00pa3oBaTe/ibHOW MPOrpaMMbl OCHOBHOI0 001ero
pe3yJjbTara o0pa3oBaHus
5 BeposTHOCTb U cTaTUCTHKA
W3BnekaTs u npeoOpa3oBeIBaTh HHPOPMALIKIO, TIPEICTABICHHYIO B
5.1 pPa3TUYHBIX HCTOYHHKAX B BUJE TaONUIl, AWAarpamm, rpadukos,
IPEJICTABIIATh JJaHHbBIE B BUJIE TaOJIHII, TUarpaMM, rpadukoB
59 Pematp 3a1aun opraHn30BaHHBIM MEPEOOPOM BAPHAHTOB, a TAKKE
] C UCIOJIb30BAHUEM KOMOWHATOPHBIX MIPABUI U METOJIOB
Hcnonp30BaTh ONUCaTeNbHBIE XAPAKTEPUCTUKH U1 MAacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHUCJE CpPEIHHUE 3HAYEHUS U MeEpbI
paccenBaHus
54 Haxoauts 4acToThl 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHCIIC
] MOJIL3YSCh pe3yIbTaTaMH IPOBEAEHHBIX U3MEPEHUI 1 HAOTIOIeHU I
HaxomuTe BEpOSTHOCTH CIy4ailHBIX COOBITUH B M3yYEHHBIX
55 ONbITaX, B TOM YHCJIE€ B ONBITAX C PAaBHOBO3MOKHBIMHU
’ AJIEMEHTAPHBIMU COOBITHSIMHU, B CEpPUAX HMCIBITAHUN 10 TMEPBOTO
yCIIeXa, B CEpUAX UCIIBITAaHUN bepHyiu
56 Nmetp npencuTaBneHI/Ie 0 CIIy4YallHOW BEJIMYMHE U O PaCIPENECICHUN
BEPOSTHOCTEN
Nwmets mpeacTaBiaeHne 0 3aKOHE OOBIITUX YUCEN KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4YalHOM HM3MEHYMBOCTH M O POJIA 3aKOHA

OONBIINX YKCEN B IPUPOAE U O0IIECTBE




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1eMeHT COePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue pAaHHBIX B BHJE TaOMUL, JuarpamMm, TIpadUKoB.
3anongHeHue TaOMUI, YTEHHE U TOCTPOEHUE auarpaMMm (CTOIOMKOBBIX
5.1 (ctonbuaThix) U KpYroBbiX). UTeHHe TpaUKOB pEAbHBIX MPOIECCOB.
W3Bneuenne mHpopManuu U3 AuarpaMm M TaOIUL, HCIOJIb30BaHUE U
UHTEpIpeTaus JaHHbIX
OnucatenbHas CTaTUCTUKA: CpeiHEe apuPMeTHIecKoe, MeuaHa, pa3max,
5.2 HauOoJbllee M HauWMEHbIEe 3HAuYeHHUs Habopa YHCIOBBIX JIaHHBIX.
[IpuMmepsbl cilydailHOM U3MEHUYUBOCTHU
CrnyuyaliHBIN KCTIEPUMEHT (OMBIT) U cliydyaiiHoe coObITHE. BeposTHOCTh U
53 gactoTa. Poib MamoBepOsATHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B
' npupose U B oOmectBe. MoHeTa M WrpajbHas KOCTh B TEOpUU
BEPOSITHOCTEN
I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Yucio pédep u cymMmapHas
54 creneHb BepunH. [IpencraBnenue o cBsi3HOCTH rpada. Llenu u HMKIBL
IIytu B rpadax. O6xox rpada (ditmepoB myth). [IpencraBnenue 06
opueHTHpPOBaHHOM rpade. Pemenue 3axad ¢ momoisio rpadon
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue JaHHBIX B BUE TAOJHIL, AUarpamm, rpaukoB
59 MHOK€eCTBO, 3JIEMEHT MHOKECTBa, MOAMHOXecTBO. Onepanuu Haja
MHOKECTBaMH: 00BbEMHEHNUE, IepeceueHme, JOMOIHEHUE
53 CBoiicTBa onepauui HaJ MHO>KECTBaMHU: IIEPEMECTUTENIBLHOE,
coueTaTesIbHOE, paclpeeuTENbHOE, BKIIOUEHUS
54 Hcnonb3oBanue rpadguueckoro TIPEZICTAaBNEHHS MHOKECTB A1 OMHCAHHA
peabHBIX MPOIECCOB U SIBIICHUM, PU PEIICHUU 3a]1a4.
55 N3mepenue paccenBanus JaHHbIX. J{UcTIepCcHs U CTAHAAPTHOE OTKIIOHEHUE
’ YHICIIOBBIX HAOOpOB. /{narpamMma pacceuBaHus
DnemMeHTapHble COOBITHS ciy4aiiHoro omnbiTa. CiayyaiiHble COOBITHS.
56 BepostHocTr coOBITHII. OTBITEI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU

coobiTusiMu. CaywaifHblii BbIOOp. CBSI3b MEXKAY MaJOBEPOATHBIMHU H
MIPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU B MPUPO/JIE, OOIIECTBE U HAyKe




JlepeBo. CBolcCTBa JE€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE

5.7 BHUCAYEH BEpLIMHBI, CBS3b MEXJy YHCIOM BEpPIIMH U 4UCIOM pEOep.
[IpaBuno ymHoxenus. Pemenne 3aiay ¢ moMmolpto rpadoB
[IpotuBomnonoxusie cobbiTus. Juarpamma OJiinepa. OObeAMHEHHE W

5.8 nepeceueHue coObITHil. HecoBmecTHble coObiTHs. PopMyna CIOKEHUS
BEPOSITHOCTEN

5.9 YcnoBHas BeposiTHOCTD. [IpaBuiio ymHoxenusi. HezaBucumbie coObITHS
[IpencraBneHue sKcnepuMeHTa B BUIE JepeBa. Pemienwe 3amad Ha

5.10 HaxO)KJICHHE  BEPOSITHOCTEM C  IOMOLIBIO  JI€peBa  CIIy4YaHHOIO
JKCIEpPUMEHTA, IUarpaMMm Jilepa

9 KITIACC
Kona IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA
5 BeposaTtHOCTh U cTaTUCTHKA
[IpencraBnenue MAaHHBIX B BUAe TaONMUI, [OuarpamMm, TpaduKoB,
5.1 WHTEpIpeTalusl MaHHBIX. YUTeHHe © TOCTPOCHHE TalIHI], JUarpamm,
rpauKOB MO peaIbHBIM JAHHBIM
5.2 [lepectanoBku u (hakTopuan
5.3 CoueTaHus U YUCIO COYETAaHUM
5.4 Tpeyronpauk [Tackans. Pemenue 3a1ad ¢ Cmonb30BaHUEM KOMOWHATOPUKH
55 ['eomeTrpuueckast BeposTHOCTh. CiydallHbIN BBIOOp TOUKM W3 (pUrypbiHA
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH
5.6 HcnbiTanue. Ycnex u Heyaada. Cepust HICIIBITAaHUH 10 IEPBOTO ycrexa
57 Cepust ucnpitanuii bepuymnu. BepossTHOCTH COOBITHII B CEpUM HCTIBITAHUIN
bepnynnu
5.8 CityqaitHasi BEIMYMHA U PACIIPEACIICHUE BEPOSITHOCTEN
59 Marematuueckoe oOxujgaHue M gucnepcus. [Ipumepbl MaTeMaTHYECKOro
0’XKHMJIAHUS KaK TEOPETUUECKOr0 CPEIHETO 3HAUCHHUSI BEJTMUYUHbI
510 Marematnueckoe OXUIAHUE W JHUCHEPCUS CIy4YalHOM BEJIMYUHBIKYUCIIO

YCIIEXO0B B CCPpHUU HUCHBITAaHUN BepHYJ'IJ'II/I»

5.11

[TonsiTue o 3akoHe OOMBIIMX YHceNl. M3MepeHue BEpOATHOCTEH C MOMOIIBIO
4gacToT. PoJib 1 3HaueHNe 3aKOHA OOJIBIINUX YHUCE B IPUPOJIC U OOIIECTBE




IMPOBEPSIEMBIE HA OI'D I1I0O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUMS OCHOBHOM OBPA30BATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NPOBEePsAEMOro
TpeOOBAHUSA

IIposepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHO MPOrPaMMbl OCHOBHOTO
o0mero odopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSAMU: MHOXXECTBO, IOJIMHOXECTBO,
olepaluy HaJl MHOKECTBAMH; YMEHHUE OIEpPUPOBATH MOHITHIMMU:
rpa¢, cBsI3HBIN rpad, JepeBo, UK, IPUMEHATh UX MPHU PEIICHUU
3a/la4; yMEHHE UCIOJIb30BaTh TIpadUyecKkoe IMpeacTaBlICHUE
MHOJKECTB [UIsl ONHMCAaHUs pEalbHBIX MPOLECCOB U SIBICHUM, NPU
PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB

VYMenue OICpupoBaTh MOHATHAMMU: OHNPCACICHHUEC, aKCHuoMa,
TCOpEMaA, AOKA3ATCIILCTBO, YMCHHC PACIIO3HABATL HCTHHHBIC H
JIOJKHBIC BBICKA3bIBAHUA, IMPHUBOJINUTL IMPHUMCEPBI U KOHTPIIPUMCPHI,
CTPOUTDL BBICKA3bIBAHUA U OTPHULIAHUSA BBICKA3bIBAaHU U

YMeHue onepupoBaTh MOHATUSIMHU: HATYPAIbHOE YUCIIO, POCTOE U
COCTaBHOE YHCIIO, JEIUMOCTb HATypPaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1I€JI0€ YUCII0, MOAYJIb Ynciia, OOBIKHOBEHHAs! Ipo0h U
JecATUYHAs P00k, CTAaHAAPTHBIA BU YMCIIA, PAIIHOHATIBLHOE YHCIIO,
UPpAIMOHAIEHOE YHCIIO, apu(PMETHYCCKUA KBaJpaTHBIH KOPEHB;
yMEHUE BBIMOJIHATH JCHCTBUA C YHCJIaMH, CpPaBHHBATh W
YIOPS0YMBATh YUCIA, MPEJACTABIATh YMCIa Ha KOOPJIWHATHOMN
MPSIMOM, OKPYTJISATH YMCIIA, YMEHHE JeNIaTh MPUKUIKY U OLEHKY
pe3yJibTaTa BHIYUCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETIEHB C LEJIBIM [TOKa3aTelIeM,
apupMeTHUECKHit KBaJpPaTHBIN KOpEHb, MHOT'OWJIEH,
anreOpamdeckas JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HATYpaJbHOM CTENEHH OOJbIIe EIUHMIIBI; YMEHHE BBIIOIHATH
pacuétel mo ¢dopmynam, MnpeoOpa3oBaHUsA LEIbIX, JIpPOOHO-
palMOHAIBHBIX BHIPAYKEHUH U BHIPAKEHHM C KOPHAMH, Pa3iokKeHHUE
MHOTOYJIEHA Ha MHOXKHUTEIM, B TOM YHCJIE C HCIOJIb30BAaHUEM
(bopMyJ pa3HOCTH KBaIPaTOB U KBaJpaTa CYMMBbI U Pa3HOCTH

YMeHue OonepupoBarb IMOHATHUAMH: YHCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHUE pellaTh JUHEUHBIE U
KBaJI[paTHbIE YpaBHEHHS, IPOOHO-pallMOHAIbHBIC YpaBHEHUS C
OJIHOM IIEpEMEHHOM, CHUCTEMbl JBYX JMHEWHBIX YpaBHECHUH,
JWHEWHBIE HEPABEHCTBA M MX CUCTEMBI, KBaJpaTHbIE M JPOOHO-
palOHAJIbHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHUCIE
NP PELICHNH 337a4 U3 APYTUX NPEIMETOB U MPAKTUUECKUX 3a/1a4;
YMEHHUE HCIOJb30BaTh KOOPAUHATHYIO MPAMYI0 U KOOPAUHATHYIO




IJIOCKOCTh /ISl M300pakKeH!s pelieHni ypaBHEHUI, HEPABEHCTB U
CHUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (yHKUUSA, Tpaduk (QyHKLIHH,
HYJTU (QYHKIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusi, yObIBaHWs, HanOOJbIIEe W HANMEHBIIEEC 3HAUYCHUS
(GyHKUIMK;  yYMEHHE  ONEpUpOBaTh  MOHATHUAMM:  TpsiMast
MPONOPIMOHANBHOCTD,  JUHEWHAass  (QyHKIUS, KBaJpaTUIHAS
dbyHKIMA, 0OpaTHasS MPOMOPIMOHATILHOCTD, Tapaboia, runepoora;
yMEHHE CTPOUThH IpauKu (QYHKIMI, UCTOIB30BaTh rpaduKu s
OTIpEeNIeTICHNsI CBOMCTB MPOILIECCOB M 3aBHCHUMOCTEH, ISl PEIICHHS
3a/1a4y U3 JPYyrux y4eOHBIX MMPEAMETOB U PEaIbHON KU3HU; YMEHUE
BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKAY BETHUYMHAMHA

YMeHue  onepupoBaTh  MOHATUSIMHU:  IOCJEI0BATEIbHOCTb,
apupmMeTnyeckas U TeOMETpHuYecKas MpPOTPecCHd; yMEHUe
HCIIOJIb30BAaTh CBOWCTBA IMOCJIEI0BATEIBHOCTEN, (POPMYJIIBI CYMMBI
1 00I1IeT0 YIeHa MPU PELIeHUH 33]1a4, B TOM YHCJIIE 3a/1a4 U3 APYTrUxX
yueOHBIX IPEIMETOB U pealbHOM KU3HU

YMeHue pemaTh 3a/1a4d pa3HbIX TUIIOB (B TOM YUCIIE HA IPOLEHTHI,
JOJIM M YacTH, ABWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
HNOKYIIOK M YCIyr, HaJOrM, 3aJaud U3 O0OJacTH yIpaBICHUS
JUYHBIMU W CEMEWHBbIMU (UHAHCAMM); YMEHHE COCTaBIAThH
BBIPAKCHUS, YPABHEHUs, HEPABCHCTBA U CUCTEMBI I10 YCJIIOBHIO
3aa4d, MUCCIEAOBAaTh IIOJYy4EHHOE pELICHUE U  OLICHUBATh
MPaBAOINOA00HOCTD MOJIYYEHHbBIX PE3yIbTATOB

YMeHue omnepupoBaThb NOHATUAMH: (QUIYpa, TOYKA, OTPE3OK,
npsimasi, Jyd, JIOMaHas, Yyrojd, MHOTOYI'OJIbHUK, TpPEyTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHMI TPEyrOJIbHUKH,
OpSMOYTOJIbHBIA TPEyroJbHUK, MeIuaHa, OMCCeKTpuca M BHICOTA
TPEYroJbHUKA, YETHIPEXYTONBHUK, MapajuiesorpamM, pomo,
NpSIMOYTOJIBHUK,  KBapaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamu;
yMEHHE pelaTh 3aJ1a4, B TOM YKCJIE U3 MOBCEIHEBHOM KU3HU, HA
HaXO0XJEHUE TEOMETPUYECKUX BEJIMYMH C  I[PUMEHEHUEM
U3YYEHHBIX CBOMCTB (puryp u ¢aktoB
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YMeHue onepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYp, PAaBEHCTBO
TPEYTrOJIbHUKOB; IAPAUIEIBbHOCTD U NEPIEHIUKYJIIIPHOCTD MPSAMBIX,
yroJl MEXJAy MNpSMbIMH, NEPHEHIUKYJSAP, HAKJIOHHAs, MPOEKLHUA,
nonobue  Quryp, mMOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIBHO TOUKH U MIPSIMO; YMEHHUE PACIIO3HABATh PABEHCTBO,
CUMMETpUIO M moaobue  ¢uryp, mNapajieNbHOCTh U
NEPHEHIUKYJIISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MHUPE

YMeHue onepupoBaTh IMOHATUSAMU: JUIMHA, PACCTOSHUE, YIOJI
(BenMumHa yTia, CUHYC U KOCHHYC yTIJla TPEYroJbHUKA), IOLIab;
yMEHHE OILICHMBAaTh pa3Mepbl MpPEAMETOB U OOBEKTOB B
OKPYXaIOUIEM MHUPE; YMEHUE NPUMEHATh (POPMYJIbl IEPUMETPA U
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IUIOLAAM MHOTOYI'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIA/IX
Kpyra, o0beMa MpPsAMOYIOJIbHOIO IapajuleNeNuea; yMEHHE
IPUMEHSTh IPU3HAKN PABEHCTBA TPEYTOJIIBHUKOB, TEOPEMY O CyMME
YIJIOB TpeyrojibHUKa, Teopemy lludaropa, Tpuronomerpuyeckue
COOTHOILIEHUS Il BBIYUCIICHHUS JUIMH, PACCTOSHUMN, IUIONIaIeH

YMenue wu3zo0pakaTh IUIOCKHE QUTYpPHl M UX KOMOWHAIIMH,
MIPOCTPAHCTBEHHbIE (PUTYPBl OT PYKH, C THOMOIIbI YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU
CUMBOJIBHOMY OIIMCAHUIO

YMeHue OmnepupoBaTb IOHATUAMH: IPAMOYIOJBbHAs CUCTEMA
KOOpAMHAT; KOOPAWUHATBI TOYKH, BEKTOpP, CyYMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpa Ha 4YHUCJIO, CKaJsIpHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl W KOOPAHWHATHI MJIS
IIPEICTABJICHUA JAHHBIX U PELICHM 3a/1a4, B TOM YUCJIEC U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue omnepupoBaTh MNOHATHSIMH: CTOJOMKOBBIE W KPYTOBBIE
auarpaMMbl, TaOMUIBI, CpeaHee apUPpMETHYEecKoe, MEAHaHa,
HanOoJIplIIee U HAMMEHbIIIee 3HaYeHMsI, pa3Max YHUCIOBOTO Habopa;
YMEHUE U3BJI€KaTb, WHTEPIPETUPOBATH M MPeoOpPa3OBHIBATH
UHpOpMaINIO, NMPEACTAaBICHHYI0 B TaOIMIAX U Ha Juarpammax,
OTpakarollylo CBOICTBA U XapaKTEPUCTUKH PEAIbHBIX MPOIIECCOB U
ABJICHUW; YMEHHE pACIIO3HABaThb W3MEHUUBBIE BEJIWYUHBI B
OKPYXaIOLIEM MHUPE

YMeHue onepupoBaTh NOHATUSMMU: CIyYailHBIN OMBIT (CIy4aiHbIMA
AKCTIEPUMEHT), AJEMEHTAPHOE COOBITHE (dIEMEHTAPHBIM HCXO.)
CIIy4aifHOT'O OTIbITa, CIydyailHOEe COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIIyYaWHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMH COOBITUSIMH;, YMEHUE PEIIATh
3a/1a4yil METOJIOM OPraHW30BaHHOTO Nepedopa 1 ¢ UCIOIb30BaHUEM
MpaBujia YMHOKEHHUS; YMEHHUE OLICHUBATH BEPOATHOCTH PEATbHBIX
COOBITHIA U SIBJICHU, TOHUMATh POJIb IPAKTUYECKHU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHUCEI U €r0 POJIbI0 B MACCOBBIX SIBIICHUSIX
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YMeHnue BeIOMpaTh NOAXOASAIINNA N3YUSHHBIH METOJI IJIsl peIIeHUs
3a/1a4d, IPUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IpUPOJE MW IKU3HHM, DPACIO3HABaThb IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B HCKYCCTBE, ONHCHIBATH OTIEIbHBIC BBIIAKOLIUECS
PEe3yJIbTaThI, IOJIYYEHHBIE B XO/I€ Pa3BUTUS MATEMAaTUKHU KaK HAyKH,
IPUBOAUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPHUH




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO
MATEMATHUKE

Kon

IIpoBepsieMbIii 3J1IeMEHT COEePKAHUSA

1 Yucia v BEIYUCIIEHUS
1.1 Hatypanbhble u nensie yncina. [Ipu3sHaku 1eIMMOCTH LIEbIX YUCEI
12 OOBIKHOBEHHbIE W  JECATUYHBIE JpOOM, TPOLEHThl, OECKOHEUHbIE
MepUuoANYECcKue Apoou
13 PannonanbHble uyucia. ApupMETHUYECKHE ONEpAlMM C palUdOHAIbHBIMU
qUCIaMU
14 JlelicTBUTENbHBIE YKCa. ApUPMETHUECKUE ONEepaluy ¢ AeHCTBUTEIbHBIMU
YHUCIaMU
15 [Tpubnuxénnbie BHIYMCIICHNA, NPaBUIa OKPYIVIEHNA, NPUKUAKA U OLEHKA
pe3ynbTaTa BHIYMCICHUN
2 AnreGpanueckuie BoIpaXeHHs
2.1 BykBeHHbIE BbIpakeHUs (BbIpayKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM nokasareiaeM. CTENeHb ¢ palMOHATBHBIM MOKa3aTeNIeM.
CaoiicTBa cTeneHu
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
75 ApudmeTndueckuii  KOpeHb  HaTypaibHOW  creneHu. [ledicTBus ¢
apupMeTHUYEeCKUMH KOPHSIMH HAaTypaJbHOU CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA
31 Lensie ijlpo6Ho-pauH0HaanHe ypaBHeHHUsl. CUCTEMBI U COBOKYIHOCTH
YPaBHEHMI
39 Ienbie u apoOHO-palioHaNbHbIEe HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
HEPAaBEHCTB
3.3 Pemenue TekCTOBBIX 3a/1a4
4 YucoBble OCIIET0BATENBHOCTH
4.1 ITocnenoBaTeaLHOCTH, CIIOCOORI 3aJaHUS TTOCIEI0BATEILHOCTEN
49 Apudmerndeckass u reomerpuyeckas mnporpeccuu. Dopmyna CIOXKHBIX
MIPOLIEHTOB
5 QyHKINUH
OyHkusa, crnocobbl 3amaHus QyHkuuu. ['paduk dynkumn. OOnacTh
ONpeNeNeHuss W MHOXKECTBO 3HaueHH ¢yHkuuu. Hymm ¢yHkmmm.
5.1. [IpoMeKyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHUMYMBI GyHKIMUA. Hanbosbiee 1 HauMeHbIIee 3HaYCHHE
(GYHKIMU HA TPOMEXYTKE
6 KoopaunaTel Ha psiMOii U MIIOCKOCTH
6.1 KoopaunaTtHas npsamast
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH




I'eomeTpus

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

['eomeTpuueckue GUrypsl U UX CBONCTBA
Tpeyrosnbauk

MHOroyTroapHUKH

OKpy’>KHOCTb M KpyT

N3mepeHne reoMeTpruuecKiX BETUYHH
BekTops! Ha I0CKOCTH

BepositHOCTh M cTaTucTHKA
OnucaTtenbHas CTaTUCTUKA
BepostHOCTB

KomOunaropuka

MHoxecTBa

['padbr




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJIBHOI' O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI VIS VYEHUKA

yueOHuK «MaTtemaTnka. BepoaTHOCTh U cTaTucTUKA. 7—9 KIacchl» B ABYX YaCTHX,
asTopsl M. P. Beicoukuu, U. B. Amenko, nox pegakuuent U. B. Amenko

METOANYECKHUE MATEPUAJIBI 1A YYUTEJIA

1. «Maremartuka. BeposTHOCTb U cTaTUCTUKA: 7—9-€ Kiacchl: 0a30BbI yPOBEHbY:!
METOANYECKOE OCOOUE K MPEIMETHOU TMHUM YIYCOHUKOB 110 BEPOSITHOCTH U
cratuctuke U. P. Beiconkoro, . B. Slmenko (nmox pea. U. B. fmenko). — 2-e us.,
crep. — Mocksa: [Ipocsenienue, 2023

2. «Maremaruka. BeposTHOCTb U cTaTucTUKa. MeTonuueckue pekoMeH1auuu. 7—9
KJIACChI»

3. «Maremaruka. BeposTHOCTh U cTaTUCTHKA. 7—9 Kiacchl. YTIyOnEHHBIN
ypOBEHbY», METOANUECKOe TTocodue s yuutens, 2024 roa, u3aTenbCTBO
«IIpocBemenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnekuust 1uPpoBbIX 00pa30BaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEquHoe 0KHO TOCTyIa K 00pa30BaTEIbHBIM pECypcam»
3. http://fcior.edu.ru, http://eor.edu.ru, «PeaepanbHblii IEHTP UHPOPMAITUOHHBIX
00pa30BaTENbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karamor yueOHbIX U3IaHUH, YIEKTPOHHOTO
000pyAOBaHUS U AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB I 00IIIETOo
oOpa3oBaHus

5. http://www.portalschool.ru, [lIkonbHbII mopTan

6. http://www.ict.edu.ru, @enepanbubiii nopran «MHbopmaoHHo-
KOMMYHUKAIIMOHHbIE TEXHOJIOTMH B 00Pa30BaAHUN
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