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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IPUOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHHUS NPAKTUYECKUX MPUIOKEHHUM, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaKIOMY uesnoBeKy. Bo3pacraeT uucio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi MOArOTOBKA
B 00JIaCTU BEpOSITHOCTM W CTaTUCTUKH, Takas TMOArOTOBKA BakHA IS
IPOAODKEHUs 00pa30BaHUs U JUIsl YCHEIIHON NpOPEeCCUOHANIBHON Kapbephl.

Kaxxaplil yenoBek MOCTOSHHO IPUHUMAET PELIEHUS] HA OCHOBE UMEIOLIUXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOI'O MPUHSATHSA PEIICHUS B YCIOBUAX HEOCTaTKa
WM U30bITKa WHOOPMAITMU HEOOXOAUMO B TOM YHUCJE XOPOIIOo C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyuaronuxcs QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B c€0sl B KaUueCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHaNIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEaJbHBIX IMPOLECCOB U 3aBUCUMOCTEH,
IIPOU3BONTH MPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
IPEACTABICHUS JTAHHBIX W3 Pa3IM4YHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOuiaeT oOydammmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM pPa3BUBAET HABBIKM OpraHU3alUu Iepebopa M Mmojacyéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTUYeCKUil PyHIaMeHT J1sl POPMHUPOBAHUSI KOMIIETEHIIUM B
o0nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU H
BEPOSITHOCTH 00OTallaloTCsl MpPEeACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCielNOoBaHUs, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMM C NaHHBIMU LEISIMHU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTrO
Kypca «BeposSTHOCTb U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOIME COAEpKaTENbHO-MEeTOAuYEeCKue nuHuu: «lIpencraBieHne NaHHBIX U
onucaTtenbHas CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeneHue B Teoputo rpadony.

Copepxanue nuaun «lIpencrapieHue NaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB palbOTHl ¢ WH(OpMaiumen: oT
YTeHUs] W MHTEpIpeTauud HHPOpMAIUH, MpeACTaBICHHOW B TaliMIax, Ha
auarpaMMmax W rpadukax, g0 cOopa, TpEeACTaBlICHHUs M aHalld3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PACCEUBAHUS.
PaboTast ¢ naHHbIMH, OOydaroliMecs yd4aTcsi CUMTBIBATb W WHTEPHPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpaMH, BHI3BIBAIONIMMH W3MEHUMBOCTh, W OIICHHBATH HX
BIIMSIHUE HA PaCCMaTPUBAEMbIe BEJTUYMHBI U MPOLIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTU, HCCIIECIOBAHUE
3aKOHOMEPHOCTEM M TEHJACHUMUN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JJid
M3YUYEHUS] TEOpUU BeposITHOCTEH. boibllioe 3HAaUYE€HHE HMEIOT MPAKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONOA00Hs CIIy4alHOTO
coopiTus. Ilpm wum3ydeHunm ydeOHOro Kypca oOydaronuecs 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJIaMU  BBIYMCJICHHMSI  BEpPOSITHOCTEM B CIy4YallHBIX
HKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEeMEHTaPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh O0Jee CI0KHbBIC
3ajaud. B ydeOHBIH Kypc BXOIAT HayajabHbIE MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX W UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOUIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS IJIsl PElISeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX IIpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BeposSTHOCTH M CTaTHUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX U ONMcaTebHas
CTaTUCTUKaA», «BepoaTHocTh», «JeMEHTH KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha n3yuenne yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).

COAEPKAHUE OBYUYUEHUSA
7 KIIACC

[TpencraBieHure JaHHBIX B BUJAE TAOJHUL, AUarpaMM, rpaduKoB. 3aroIHEHNe
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasbHbIX NpoueccoB. M3pneuenue undpopmaium u3
JUarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPHIPETALUS JaHHBIX.

OnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee M HAauMEHbIIEe 3HAaYeHHs Habopa YHMCIOBBIX AaHHBIX. [lpumepsl
CIIy4YallHOW MU3MEHYUBOCTH.

CrnyyaliHbI SKCHIEPUMEHT (OMBIT) M clydailHOe coObITHE. BeposTHOCTH U
yacToTa. Pojb MalOBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJE
u B oOmecTBe. MoHeTa 1 UTpaJibHAsI KOCTh B TEOPUHU BEPOSITHOCTEH.



I'pad, Bepmmna, pebpo. Cremens BepmuHbl. Yncino pébep W cymmapHas
crenieHb BepimH. [IpencraBienne o cesizHoctu rpada. Lenu u nmkiel. Iyt B
rpadax. Ob6xom rpada (dimepoB myth). [IpencraBnenue 06 OpPUESHTHPOBAHHOM
rpage. Pemienue 3agau ¢ noMouibio rpagos.

8 KVIACC

[TpencraBieHne qaHHBIX B BUJIE€ TAOJIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, DJIEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuuu Haj
MHOKECTBaMU: OObEIUHEHHE, IepeceueHue, aomnosHeHue. CpolicTBa onepauui
HaJ| MHOXXECTBAMM: IEPEMECTHUTENIBHOE, COYETATENbHOE, pPACHPEIEIUTENBHOE,
BKJIIOUEHUS. Vcnonp30BaHME TpaUUYecKOro NPEICTaBICHUS MHOXKECTB IS
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUY 3a/1a4.

W3mepeHne paccernBaHMs NAaHHBIX. J(AcIepcus U CTaHJAPTHOE OTKIOHEHME
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUSL ciaydailHoro ombiTa. CiyyaliHble COOBITHSL.
BepositHoctr  coObITHil. OnNbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coOpiTussMu. CirydaiiHblil BbIOOp. CBSI3b MEXKIY MAJTOBEPOSITHBIMU U MPAKTUUYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

HepeBo. CBoHCTBa J€pEBBEB: EIUHCTBEHHOCTH IIyTH, CYLIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEpUIMH M yucioM pedep. Ilpasuiio
yMHOXeHHUs. Pelienue 3aia4 ¢ momoIipto rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHrue coObiTuii. HecoBmectHpie  coObiTus. dopmyna  ciokeHus
BEPOSAATHOCTEW. YcCIIOBHAas BeposATHOCTh. [IpaBuno ymHoOxeHus. HeszaBucnmbie
coObiTus. IlpencraBnenue skcrepuMeHTa B BUIe jAepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOILIBIO JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

9 KNIACC

[IpencraBnenne JOaHHBIX B BuAe TaONuUI, JAuarpamMm, TpaduKoOB,
WHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, 1uarpamMmm, rpaukoB 1o
pEaAIbHBIM JAHHBIM.

[lepectanoBku u pakropuan. Coyetanus U 4uciio couetanuil. TpeyroibHUK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BepoATHOCTh. CiydaifHbIi BBIOOp TOYKM u3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI' OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaada. Cepusi MCHBITAHWM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuii bepHyu. BeposTHOCTH COOBITUIM B CEpUM  HCIIBITAHUM
bepnymm.

CnydailHasg BeJIMUMHA W pAacOpe/ielICeHHE BEPOSATHOCTEH. MaremaTtuueckoe
oXujgaHue u aucnepcus. llpumepsl MaTEeMAaTHYECKOTO  OXKUIAHUS — Kak



TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTudeckoe OXUIAAHUE U
JUACTEPCUA CIyYalHOW BEJIMYMHBI «YHCIO YCHEXOB B CEPUHM HCIBITAHUU
bepnymnmy.

[Tonarue o 3akoHEe OONBIIMX YHCeNl. M3MepeHue BEpOSITHOCTEH C MOMOIIIBIO
qacTOT. PoJib 1 3HaueHHEe 3aKOHA OOJIBIIIMX YKCEI B MPUPOJE U OOIIECTRE.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHHUS MPOrpaMMbl y4yeOHOro Kypca
«BepoATHOCTb U CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM MIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PEIIEHWU MPAKTUUYECKUX 3aaady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHIIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi



JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUSl U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIU3ALIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU MU MAaTEMAaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
MO3HAHHUS MHPA, OBJIAJCHUEM MPOCTEMIIMMHU HABBIKAMU HCCIEA0BATEIIbCKOU
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJIYYus:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a >KU3HU  (3I0pOBOE  IMTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYroro 4eJoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHNE MaTEeMaTUUYECKUX 3HAHWM IS PEIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM KX BO3MOJKHBIX TOCJIECACTBHM JIsi OKPYXAIOWIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanranus K U3MEHSAIIMMCH YCJOBHAM COLMAJBHON U NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE peIIeHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble 1ornueckue aAefcTBUA:

e BBISBIISATH U XapaKTEPU30BaTh CYIIECCTBEHHbBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpOBaAThH
OTpENCICHUS  TIOHATHH, YCTaHABJIWBAaTh  CYIICCTBEHHBIM  MpHU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPpUHUMATh,  (opMyIupoBaTh H  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NPOTUBOpEYHs B (aKTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKIACHHSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIL30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEP)KICHUHN (NIpsIMBbIE W OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JT0KA3aTeIhCTBA
MaTeMaTH4ecKnx (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI;
BBIOMpaTh CIOCOO permieHuss ydeOHOM 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUA WHCTPYMEHT IMO3HAHUSA,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUME MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECIIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOATENHEHO (POpMYyIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000UICHUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKE BBIJIBUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMALMIO Pa3IMUHBIX BUAOB U (YOPM IPEICTaBICHMUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HMHPOPMALUU UM HWIUTFOCTPUPOBATH
peuiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMHU;

OLIEHMBATh HAAEKHOCTh HH(OpPMALMU MO KPUTEPHUSIM, NPEIJIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

BOCIIPUHUMATDL U Q)OpMYHI/IpOBaTB CYXXKACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neJsiMu 06IH6HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJAY PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOH TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATEILHO BEIOUPATH (DOPMAT BBHICTYIICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

NPUHUMATh 1[eJIb COBMECTHOM AESITEeNbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOI paboThbl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX ¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODJAWHHUPOBATH CBOU JICHCTBUS C JPYrUMH 4YI€HAMU KOMAaH/IBI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WU €ro
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysbTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBHI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JICITEIbHOCTH MOCTABICHHON LEN U
YCIIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHKCHHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K konmy oOydyenuss B 7 Kjacce 0OyYarOIIMHCA TMOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yurate wuH(OpMalMIO, MNPEACTABICHHYI0 B TaOmuIax, Ha [auarpaMmax,
NPEACTABIATh JAaHHBIE B BUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) M KPYroBhI€) 10 MACCHBaM 3HAUYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pEAIbHBIE  YHUCJOBBIE  JIAHHBIE,
IPEICTABICHHBIE B TA0JINIIAX, HA IUAarpamMmax, rpaukax.

Hcnonb30BaTh [ ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apupMeTHdyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEe 3HAYCHUS,
pa3max.

MMeTs mNpencraBieHUE O CIy4alHOM HM3MEHYMBOCTHM HA IIpUMEpax ILIEH,
bU3NYEeCKUX BEIWYWH, aHTPOTIOMETPUUYECKUX JTaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoniy oOyueHus B 8 Kjacce o0Oydaroumuiics TMOJXYYUT CIEIYIONTUE
MpEAMETHBIE PE3YJIbTATHI:

W3BnekaTe M 1npeoOpa3oBbIBATh HH(POPMALUIO, MPEICTABIECHHYIO B BHJE
Tabnul, quarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHUJE TAOJIMI, TUATPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CpEeIHHUX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U YaCTOTHI COOBITHUM, B TOM YHUCIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAaX, 3HAasl BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpauyeckue MOJENH: AEPEBO CIYy4allHOrO 3KCIIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOKECTBO, IOAMHOECTBO,  BBINIOJIHATH
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NIE€peceueHue, IOMOJHEHUE,
MEePEUYUCIIATh AJIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXKECTB U CBA3EH MEXIY
HUMH JIJI1 ONMCAHMS TIPOLIECCOB U SIBJICHH, B TOM YHCIIE€ MPU PEUICHUU 3a7a4d U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyueHuss B 9 kJiacce OOyYarolmMiiCs TMOJMYYUT CIIEIYIOIINE
MpeAMETHbIE PE3YIbTaThI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOpPMAIMIO, TMPEACTABICHHYIO B
pa3NTUYHBIX MCTOYHUKAX B BHJE TaONWIl, nuarpamm, rpauKoB, MPEICTaBISATH
JaHHBIC B BUE TaOIUI, TUarpamm, rpaduKoB.

Pemate 3amaunM OpraHu3oBaHHBIM TNEpeOOPOM BApUAHTOB, a TaKXKe C
WCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABWI U METOJIOB.



Hcnonb30BaTh ONUCATENbHBIE XAaPAKTEPUCTUKH JJII MAacCCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acTOThl 3HAYEHUI M YacCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CilydallHBIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
pUpoJIe U 00IIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE



7 KIIACC

N2 n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

IIpencraBnenue qaHHBIX

KoaunuecTBO 4acoB
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BBenenue B Teoputo rpadon

BeposiTHOCTB ¥ YacToTa CIIy4aitHOro
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OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5
8 KVIACC
Koan4yecTBO 4acoB
HaumenoBaHue pa3/ieioB U TeM JuiekTpoHHbIE (LU pOBbIE)
N2 n/n Kontpoabubie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
YuraTh MHPOPMALUIO, IPEACTABICHHYIO B Ta0JIMIaX, HA JUarpaMMax,
5.1 NpeJICTaBIsATh JaHHbIE B BUAE TaOJHUI, CTPOUTH JAMATPAMMBI
(cronbukoBbIe (cTONIOUATHIC) U KPYTOBBIE) 10 MACCUBAM 3HAUCHHH
5 OnuceiBaTh M HMHTEPIPETUPOBATH pEAlbHbIE YKCIIOBBIE JIAHHBIE,
IIpeJICTaBICHHbIE B TA0IMIIAX, HA JUarpammax, rpagukax
Hcnonb3oBath JUISL onucaHus JTAHHBIX CTaTUCTUYECKHUE
5.3 XapaKTEPUCTHKH: CpeHee apupMeTHIECKoe, MeArana, HauoobIIee 1
HavMEHbIIIEE 3HAaYCHM S, pa3mMax
HMets npencraBieHue o Cly4aiHOM M3MEHYMBOCTH HA PUMEpax LEH,
5.4 bu3MYECKUX  BEIUYHMH, AHTPONOMETPHUYECKHX JAaHHBIX, HMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble mpeAMEeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpOBEPSIEMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHUCTHKA
W3BnekaTb W mpeoOpa3oBbIBaTH MH(DOPMALUIO, MPEJICTABICHHYIO B
51 BUJIe TaOJNHIl, Tuarpamm, rpaduKoB, MPEJCTABIATh JaHHBIE B BHUIE
TabIuIl, AUarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKa3aTeNe:
5.2 CpPeIHMX 3HAYeHMH M Mep paccemBaHHs (pa3Max, AUCHEepCUs U
CTaHJApPTHOE OTKJIOHCHHE)
5 3 HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M 4YacTOTHI COOBITUH, B TOM
YUCJIe O Pe3ysIbTaTaM U3MEPEHUN U HAOIIOACHUI
5 4 HaxonuTh BepoOATHOCTH CIy4YalHBIX COOBITHMM B OIBITaX, 3Has

BCPOATHOCTU DJICMEHTAPHBIX CO6BITI/II71, B TOM 4YHCJIE€ B OIIbITaX C




PaBHOBO3MOXXHBIMHA 3JIEMCHTAPHBIMU COOBITHSIMH

Ucnonp3oBath  rpaduueckue  MOJEIH:  JEPEBO  CIIy4alHOTO

>0 AKCIIEPUMEHTA, TUarpaMmbl Dilliepa, YucaoBas mpsimas
OnepupoBaTh MOHATUSMHU: MHOXECTBO, MOJMHOXKECTBO; BBIMOJIHAThH
£ 6 omepanuu  HaJ  MHOXECTBaMHU:  OOBEIUHEHHUE, IEepEeceucHue,
' JOTIOTHEHUE; TIEPEUUCIISITh 3JIEMEHThI MHOXKECTB, IPUMEHSITH CBOWCTBA
MHOECTB
Hcnonp3oBarh rpaduueckoe MpeICcTaBICHHE MHOXECTB U CBS3eil
5.7 MEXIy HUMH JIJisi ONUCAHUs MPOILIECCOB U SIBJICHUM, B TOM YHUCIIE TIPU
peIIeHnH 3aa4 U3 IPYruX y4eOHBIX MPEAMETOB U KYpCOB
9 KUJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Biiekath W TpeoOpa3oBBIBaTh HH(OPMAIIMIO, IMPEACTABICHHYIO B
51 pasIMYHBIX MCTOYHUKAX B BHUAC TaOJHI, auarpamm, TIpadukos,
MPEJICTaBIIATh JTaHHBIE B BUJIE TaOJIHII, TUarpamm, rpagukon
- Pemarp 3amaun opraHu30BaHHBIM MEpeOOPOM BApPHAHTOB, a TAKKE C
' WCIIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOJIOB
Ucnonp3oBaTh  omMcatenbHbIE  XapaKTEPUCTHKWA 1T MacCHBOB
5.3 YUCJIOBBIX JaHHBIX, B TOM YHCII€ CpEJHUE 3HAYEHUS U MEPbI
paccenBaHUs
- Haxonuth 4acTOThl 3HAYEHHM M YaCTOTHI COOBITHS, B TOM YHCJE
' MOJIB3YSICh PE3yJIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHHIA
HaxoauTh BepoATHOCTH CIydallHBIX COOBITUI B M3yUYEHHBIX ONBITAX, B
- TOM 4YHCJI€ B ONBITAX C PAaBHOBO3MOXKHBIMU 3JEMEHTapHBIMU
' COOBITHUSIMH, B CEPUSAX HCIBITAHUNA JIO TMEPBOTO yCIeXa, B CEPHUIX
ucnbITaHui bepHym
- NMetb mpencraBlieHHE O CIIy4ailHOM BEIMYMHE U O PACIpPECICHUU
. BEPOSATHOCTEN
Nmeth mipeacTaBieHre O 3aKOHE OOJBIITUX YUCENT KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIy4YalHOW HW3MEHYMBOCTM M O POJM 3aKOHA

OOJIBLINX YKCell B IPUPOJIE U 001IIecTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TAOJUI], TUarpaMM, rpadukoB. 3amoiHeHHE
TaOJIUI, YTCHHE M TIOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) H
5.1 KpyroBbix). UYUtenune rTpaduKOB peaNbHBIX MporeccoB. VI3Bieuenue
uHpopMallUd M3 JUarpaMMm W TaOJHIl, HCIOJb30BAHME M WHTEPIPETALUS
JAHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apupMeTHUecKoe, MeIuaHa, pa3Max,
5.2 HanOoIbIIee U HAaMMEHbIIIee 3HAaYeHUsI HaObopa YMCIIOBBIX JNaHHBIX. [Ipumepsl
CIIy4aliHOM U3MEHYUBOCTH
CrnydaliHBI SKCIIEPUMEHT (OMBIT) U Ciiy4ailHoe coObiTue. BeposiTHOCTH U
5.3 gacToTa. Ponb ManoBepOATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUN B
npupoe u B oduiecTse. MoHeTa u UrpajibHas KOCTh B TEOPUM BEPOSITHOCTEN
I'pad, Bepmmna, pedpo. Crenenp BepumuHbl. Uncno pébep u cymmapHas
54 creneHb BepmuH. Ilpeacrasnenue o cBsazHoctu rpada. Lenw u nukist. [lytu
' B rpadax. OO0xon rpada (sinepoB nyth). IlpeacraBienue 00
opueHTHpoBaHHOM rpade. Pemenue 3anau ¢ nomouisio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TaOJIUL, 1UarpaMM, TpaduKoB
5 5 MHOX€eCTBO, JJIEMEHT MHOXKECTBAa, MOAMHOXeCTBO. Omnepaunu Hax
' MHOKE€CTBaMU: 00bEAMHEHNE, TIEpeceYeHHE, JOMOJTHEHUE
£ 3 CaolicTBa onepanuii HaJy MHOKECTBaMU: IIEPEMECTUTEIBHOE, COUETATENBHOE,
' pacnpeenuTenbHOe, BKIIOYSHHS
£ 4 Hcnonp3oBanue rpaduyeckoro MNpeACTaBICHUS MHOXECTB Uil ONUCAHHS
' pealIbHBIX MPOLIECCOB U ABJIEHUH, PU PEUICHUH 3a]1a4.
EE N3mepenune paccemBaHus JaHHBIX. Jucnepcus M cTaHAAPTHOE OTKIOHEHUE

YHCIIOBBIX HAOOpOB. J[MarpamMMa paccenBaHUs




DOneMeHTapHble COOBITHS  clydailHOro omnbiTa. CiydaitHele  COOBITHS.

BepositHocTi  coObITHii. ONBITBI C PaBHOBO3MOXXHBIMHU  DJIEMEHTAPHBIMHU

>0 coObiTusiMu.  CryvaiiHblii  BBIOOp. CBsSI3b  MEXIY MAJIOBEPOSTHBIMH H
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa JE€pEBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCAYEH BEPIIUHBI, CBA3b MEX]y YMCIOM BEPIIMH U yucioM pedep. [IpaBuio
yMHOKeHUs. Perienune 3a1a4 ¢ moMomisio rpagos
[IpotuBomnonoxxkHeie coObITHsA. Jmarpamma Dinepa. OObeAWMHEHUE W
5.8 nepeceuenue coObiTHil. HecoBmecTHble coObITHS. DopMyna CllOKEHUsS
BEPOATHOCTEM
5.9 YcnoBHas BeposaTHOCTb. [IpaBmiio ymHoxkeHus. HezaBucuMblie cOOBITHS
[IpencraBienune 5SKcnepuMeHTa B Buie JepeBa. Pemenue 3amad  Ha
5.10 HAax0’KJICHUE BEPOSATHOCTEM C MOMOIIBIO JIEpEBA CIy4alHOIO SKCIEPUMEHTA,
auarpamm Ditnepa
9 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
5 BeposiTHOCTh M cTaTuCcTHKA
[IpencraBienne AJaHHBIX B BUAE TaOIuI, Auarpamm, rpaduKoB, HHTEPIpETAIIs
5.1 JTaHHBIX. YUTeHHWe W TMOCTpoeHue Talnwil, Auarpamm, rpaduKoB MO peabHBIM
JTAaHHBIM
52 [TepecTanoBku u paxropuan
5.3 CoueTtaHus U YUCIIO COYETAHUU
5.4 Tpeyronsuuk [lackans. Pemenue 3aay ¢ HCOAb30BaHUEM KOMOUHATOPUKHI
EE I'eomerpuueckass BepoATHOCTh. CiyuailHbIi BBIOOpD TOYKM M3 (UIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1YTU OKPYKHOCTH
5.6 Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAaHUH 10 TIEPBOTO ycIexa
5 7 Cepus ucneitanuii bepaymm. BeposTHOCTH cOOBITHIA B CEpPUM HCTIBITAHUN
' bepuymn
5.8 CrnyyaiiHas BeIMUMHA U paclpesiesieHue BEpOosTHOCTEN
£ g Marematuueckoe oxxugaHue U aucnepcus. IIpumepel MaTeMaTHyecKoro
' OKUJAHUS KaK TEOPETHUECKOT0 CPETHETO 3HAUCHHUSI BETUUMHBI
5 10 MatemaTuueckoe OXKHIAHUE W JUCHEPCUS CIy4YallHOM BEJIMYUHBI «UYHUCIIO
' YCIIEXOB B CEpHUM MCTBITaHUN bepHymm»
511 [Tonatue o 3akoHe OonbIIUX YHcel. M3MepeHHe BEpOSTHOCTEH C MOMOILBIO
' yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA3OBAHUS

Kox
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

VYmMmenne ONCprUpOBaTh NOHATUAMU: MHOKCCTBO, ITOJMHOXCCTBO, OIICpallun
Ha/l MHOXXECTBAMHU; YMEHHE OIEPHPOBATH MOHATUSAMH: Tpad, CBA3HBIHA
rpad, IepeBo, NMKI, NPUMEHATh WX IMpPU PpEIICHUH 3a]ad; yMEHHE
UCIIONIb30BaTh Tpaduyeckoe MpeACTaBICHUE MHOXECTB MJIs OMHCAHUS
peallbHBIX MPOIIECCOB U SIBICHUMN, P PEUICHUH 3a7a4d U3 APYTHX Y4eOHBIX
PEeIMETOB

YMeHue omnepupoBaTh IMOHATHUAMHU: OIpEIeNeHHe, aKCcHuoMa, TeopeMa,
JI0Ka3aTeNbCTBO;  yYMEHHUE  paclio3HaBaTh  HCTUHHBIE U JIOXKHBIE
BbICKA3bIBAaHUS, IPUBOJUTH MPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPULIAHUS BHICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSAMU: HATypaJlbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, JIEJIMMOCTh HaTypalbHbIX YHMCEN, IPU3HAKU JEIMMOCTH,
1EJIOE YUCII0, MOJYJIb YHcia, OOBIKHOBEHHAs! Apo0b U JeCATHYHAs Apo0b,
CTaHJApTHBIA BHJ YHCla, PALMOHAIBHOE YMCIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHYeCKUil KBaJpaTHbIM KOPEHb; YMEHHUE BBINOJHATH ACHCTBUS C
YyHCJIaMH, CPaBHUBATh W YNOPSAOYMBATH YMCIIA, IPEACTABISATh YMcCiIa Ha
KOOpJMHATHON MpsSMOM, OKPYIJIATh YMCIa; YMEHUE JAeNaThb NMPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUIN

YMeHue omnepupoBaTh MOHSATHSMH: CTENEHb C LEJbIM IOKa3aTelleM,
apudMeTHUeCKUil KBaJgpaTHBIH KOpPEHb, MHOIOWIEH, ajiredpandeckas
JpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOI CTENeHU Ooblie
€IMHUIIBI; YMEHHE BBINOJHATH pacuéTsl 1Mo (opmyiaM, MpeodpazoBaHMs
LEJNBIX, APOOHO-PALIMOHANBHBIX BBIPAKEHUH M BBIPAKEHHH C KOPHSIMHU,
pa3io’KeHue MHOTOWIEHAa Ha MHOXKUTEJIH, B TOM YHCJI€ C UCIOJb30BAHUEM
(dbopMyJ pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YHCIOBOE PAaBEHCTBO, YpPaBHEHUE C
OJIHOI MepeMEeHHOM!, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHO;
YMEHHME peuiarb JIMHEWHble U KBaJpaTHble ypaBHEHHUS, JIpOOHO-
pallOHaJbHBIE YpPAaBHEHUS C OAHOM IEPEMEHHOH, CHCTEMBI JBYX
JUHENHBIX ypaBHEHUM, JIMHEWHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJ[paTHbIE U APOOHO-PAIIMOHAIbHBIE HEPABEHCTBA C OJTHOW NEPEMEHHOIH,
B TOM YMCJIE IIPU PELICHUU 3a/ad U3 JPYTUX MPEIMETOB M MPAKTHUECKUX
3aJa4; YMEHUE HCIOJIb30BAaTh KOOPJIWHATHYIO MPAMYI0 U KOOPJIMHATHYIO
IUIOCKOCTh /17151 U300pakeHusl pellieHuil ypaBHEHU, HEPABEHCTB U CUCTEM
YMeHue omnepupoBarh MOHATHUAMH: (yHKUUSA, Tpaduk (YHKIUH, HYIU




(GyHKLINU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMA,
yObIBaHUsI, HAWOONbIIEE M HAaWMEHBIEEC 3HAYCHUS (QYHKINH, YMEHHE
ONEpPHPOBATH TMOHATUSAMH: TpsiMasi TMPONOPLUUOHATBHOCTb, JIMHEHHAs
¢ynkuus, kBagpatuuHas (QyHKOHUSA, oOpaTHas MPONOPLUOHATIBHOCTD,
napabosna, runep0oia; yMeHue CTpouTh rpaduku (HyHKIHA, UCIIOIB30BaTh
rpaguKu A ONpENeNICHUsS CBOMCTB TPOLECCOB W 3aBHCHUMOCTEH, IS
peuieHus 3amad M3 JIPYyrux Y4eOHBIX HPEIMETOB M PEATbHON JKU3HH;
yYMEHHE BBIpaXaTh GOpMyIaMy 3aBUCHMOCTH MEKAY BETHUHMHAMH

VYMeHue onepupoBaTh MOHATUAMU: [1OCIEI0BATEIbHOCTD, apupMeTHYECKast
U TeOoMETpUYecKas IPOrpecCuu; YMEHHE MCIOJIb30BaThb CBOMCTBA
MOCJIE0BaTENbHOCTEH, (DOPMYIIBI CYMMBI M OOIIETO WiICHA MPHU PEIICHUH
3a1a4, B TOM YHUCIIE 33aJa4 U3 JPYTHX y4eOHBIX MPEIMETOB M PEaTbHOU
KHU3HH

10
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VYMeHue penarh 3aJjauu pa3HbIX TUIOB (B TOM YMCJIE HA MIPOLEHTHI, JOJIU U
4acTH, JIBUXKEHHE, pabdoOTy, LIEHY TOBAPOB U CTOMMOCTb IOKYIIOK U YCIYT,
HAJIOTH, 3aJayd M3 00JacTW YNpaBIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); YMEHHUE COCTaBJIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBHIO 3aJaud, MCCIEA0BaTh IOIYYEHHOE pELICHUE U
OLIGHUBATh MPABIONIOT0OHOCTH OTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATUAME: (PUTYpa, TOUKA, OTPE3OK, MpsAMasi, JIyd,
JIOMaHasi, yrojl, MHOIOYIOJIbHUK, TpPEyrojbHUK, PpaBHOOEAPEHHBIN U
PaBHOCTOPOHHMH TPEyroJbHUKH, IPSIMOYTOJIbHBIM TPEyrojlbHUK, MEANaHa,
OuccekTpuca U BBICOTA TPEyroJibHUKa, YeThIPEXYTOJbHHUK,
napajienorpaMM, — poM0O,  NPSAMOYTOJbHHMK,  KBajpaT,  Tpameuus;
OKpPY)KHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBECHHBIMU
burypamu; ymeHue pemaTh 3aa4u, B TOM YUCIIE U3 MIOBCEHEBHON KU3HH,
Ha HaXO0XJIEHUE TE€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM H3YYEHHBIX
CBOMCTB Quryp u ¢pakron

YMeHue onepupoBaTh MOHSTUSIMHM: PABEHCTBO (UIYp, PpPaBEHCTBO
TPEYrOJIbHUKOB; MapaJlJIeIbHOCTh U MEPHEHIUKYJISIPHOCTh MPSAMBIX, YIOJ
MEXIy TMpsSMBIMH, NEpPHEHAUKYISAp, HAKIOHHAsA, MpPOEKUus, Moao0ue
¢uryp, mogo0HBIE TPEYroJbHUKH, CUMMETPHUSI OTHOCUTEIBHO TOUYKU U
IpsMOif; yMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO U mojaodue ¢uryp,
NapauIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUpE
YMeHue onepupoBaTh MOHSTHSIMM: JUIMHA, PACCTOSHUE, Yros (BeJIMYMHA
yria, CHHYC U KOCHHYC yTJja TPeyroJbHHUKa), IJI0Ia/lb; YMEHNE OL[EHUBATh
pa3Mepbl TpEeAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YyMEHHE
IPUMEHSATHh (OpMYyJbl MEpUMETpa U IUIOUIAJW MHOTOYIOJbHUKOB, IJIMHBI
OKpY)XHOCTH M IUIOmagd  Kpyra, oObeMa  MPSMOYTOJBHOTO
napasuleIenunena; YyMEHME  IPUMEHATh  NPU3HAKM  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA, TEOPEMY
[Mugaropa, TpUroHOMETPUUECKUE COOTHOILICHMS Il BBIYUCICHHS [UINH,
pacCTOAHUH, TJIOIIAACH

YMmenue  wuzoOpaxarb Iulockue  GuUrypsl M HMX ~ KOMOMHaLuw,
POCTPAHCTBEHHbIE (UTYpHl OT PYKH, C TIOMOIIBIO YEPTENKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OIMUCaHUIO
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YMeHue onepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHASI CHCTEMa KOOPJMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEIACHUE BEKTOpa Ha
YUCII0, CKaJsIPHOE IPOU3BEACHHE BEKTOPOB; YMEHHUE MCIOJIb30BaTh
BEKTOPbl U KOOPAMHATHI JIJIsl MPEJCTABICHUS JaHHBIX U PEIICHUs 3a/1ay, B
TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHHe oneprupoBaTh MOHATHSIMH: CTOJOMKOBBIC M KPYTrOBBIC JHArPAMMEI,
TaOnuIel, cpeaHee apudmeTudeckoe, MeauaHa, HauOoJbIIee W
HAaUMEHbBIIIEe 3HAYCHUS, pa3Max YHCIOBOrO HabOpa, YMEHUE H3BIEKATh,
UHTEPIPETHPOBATH U MPeoOpa30oBhIBaTh WH(OPMAIINIO, TPEICTABICHHYIO B
Tab/IMIIaX U Ha JUarpaMMax, OTPa)arolIlyl CBOMCTBA M XapaKTEPUCTHKHU
peabHBIX MPOIECCOB U SIBJICHUN; YMEHHE pAclO3HABaTh W3MEHYHMBBIC
BEJIMYMHBI B OKPYKAIOMIEM MHUPE
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YMeHHe ONepupoBaTh IMOHSATHSAMHU: CIYYalHBIA ONBIT  (CIyYalHBIH
OKCIIEPUMEHT),  JJIEMEHTApHOE  COOBbITHE  (JIIEMEHTApHBIH  HMCXO.)
CJIy4alfHOTO OIBbITA, CIIy4alHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HAaXOJWTh  BEPOSITHOCTH  CIy4allHBIX  COOBITMH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMUA COOBITHSMH; YMEHUE peliaTh 3a1add
METOZIOM OpTraHU30BaHHOTO TIepedopa M C HCIOJIb30BAHWEM IIpaBUIIA
YMHOXEHHS; YMCHHE OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH U
SIBJICHU, TIOHUMATh POJIb MPAKTHYECKU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHII B OKPYXAIOIIEM MHpPE W B JKM3HH, 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEI U €ro
POJIbEO B MACCOBBIX SIBJICHUSIX
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YMeHnue BeIOUpATh MOAXOIAUINI U3y4YEeHHBIH METOJ AJsl peUIeHHs 3aJauH,
MPUBOAUTH TMPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAE U
JKU3HH, PACIO3HABaTh MPOSIBICHHUE 3aKOHOB MAaTeMaTHKU B HCKYCCTBE,
OTHUCHIBATh OT/CJIbHBIC BBIAIOIIMECS PE3YNIbTaThl, MOJYyYEHHBIE B XOJ€
pa3BUTHs MaTeMaTUKHU KaK HAyKH, MPUBOJUTH MPUMEPbl MaTEeMaTUUECKUX
OTKPBITUM U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D

1O MATEMATUKE
Kon IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS

1 Uucna u BBIYUCIECHUS

1.1 HarypanbsHble u nesnbie yucna. [Ipu3Haku 1eTMMOCTH LETBIX YUCEel

12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, TPOIEHTHI, OECKOHEUHBIC MEPHUOINUECCKUE

npodu

1.3 PannonaneHeie yncna. Apudmernyeckue onepamuy ¢ paiMoHAIbHBIMU YHCITaAMU

14 JeiictButensubie  uncia. Apudmernyeckue omepanudd ¢ JIeHCTBUTEIBHBIMU
' qpCIaMu

1.5 [TpuOmkE€HHbIE BBIUMCICHMS, TpaBUia OKPYIJIEHUS, TPUKUIKA M  OLIEHKa




pe3yJibTaTa BEIYMCIEHUN

2 AnrebpanuecKue BhIpaXKEHUS
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
99 Crenens c nensiM nokasaresneM. CTeneHb ¢ pallMoOHaIbHBIM NoKa3aTeneM. CBolicTBa
' CTerneHu
2.3 MHorouseHbl
2.4 Anrebpanueckas 1po0b
95 Apudmerndeckuii KOpeHb HaTypajdbHON cTeneHu. JIeWcTBUsA ¢ apuMEeTHUUYECKHUMHU
' KOPHSIMU HaTypaJIbHOW CTENIEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paroHanbHble ypaBHeHHU. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenbie u apoOHO-pannoHaibHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS ITOCIIEA0BATEILHOCTEH
4.2 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyiia CI0XHBIX MPOLIEHTOB
5 OyHKIMH
Oyukuus, cnocoOsr 3axanus Gpyaknun. ['padpuk ynkiun. Odnaacte onpeaeaeHus 1
51 MHOXecTBO 3HaueHui ¢pyHkunu. Hymu @ynkiuun. [TpomMexxyTkn 3HaKOMOCTOSIHCTBA.
" TIpoMeXyTKM MOHOTOHHOCTH (YHKIHMH. MakCHMyMbl W MHUHHMYMbI (DYHKIIUH.
HauOonpiiee 1 HauMeHblee 3HaYeHNEe PYHKLIUU Ha IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl 1 Ux cBOCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>XKHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4ecKix BETMYUH
7.6 BexTops! Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka. BepossTHOCTh 1 cTaTUCTHKA: 7-9-€ Ki1acChl: 0a30BBIM YPOBEHbD:
y4eOHUK: B 2 dacTsx, 7-9 knaccel/ Beiconkumii U.P., Slmenko U.B.; mox pen.

Amenko U.B., Akunonepnoe odmectBo «M3naTensctBo «IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

YMK BeposATHOCTb U cTaTUCTHKA 7-8 KIIacChl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.mccme.ru/

http://window.edu.ru/

http://window.edu.ru/window/method/

http://www.edu.ru/
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