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INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1M(PPOBOM MHUpPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKHU 3PEHUS IPAKTUYECKUX TPUIIOKEHHH, TaK U
UX poiu B O0Opa3oBaHMU, HEOOXOAMMOM KaXKIOMY ueloBeKy. Bospactaer umcio
npodeccuii, mpu oBIaIEHUHA KOTOPBIMU TpeOyeTcst Xopolas 0a3oBasi HOJTOTOBKA B
001acTU BEPOSATHOCTU M CTATHCTUKH, TakKas MOATOTOBKA Ba)KHA VISl IPOIOJIKCHHUS
00pa30BaHMs U I YCTIEITHOM MPOo(ecCnoHaTbHON Kapbephl.

Kaxxaplil yenoBek NOCTOSIHHO MPUHUMAET PELICHUs] HA OCHOBE UMEIOIUXCS Y
HETO JTaHHBIX. A 1711 000CHOBAaHHOTO MPUHATHS PEUICHHS B YCIOBHIX HEIOCTaTKa
WU M30BITKAa UH(POPMAIUM HEOOXOJIMMO B TOM YHCIIE XOPOIIO CPOPMHPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

NMeHHO T03TOMy OCTpPO BCTajJla HEOOXOAMMOCTh c(opMupoBarh Yy
oOyuaromuxcs (yHKIUOHATIBHYIO I'PaMOTHOCTh, BKJIIOUAIOILYIO B C€0sl B KAUECTBE
HEOTHEMJIEMON  COCTAaBJISIIONICH  yMEHHME  BOCHPUHUMATh M KPUTHUYECKH
aHAIM3UPOBaTh MH(OPMAIUIO, PECTABICHHYIO B Pa3IMYHbIX (hOopMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pealbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU NMPUHIMIAMHU cOOpa, aHaIu3a U
NPEJCTaBICHUS JaHHBIX M3 Pa3IUYHBIX chep XKU3HU OOIIecTBa U TOCYIapCcTBa
npuoOuiaeT oOydarommxcss K OOIIEeCTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHU3alluu Irepedopa W Mojcuéra 4ucia
BapHaHTOB, B TOM YHCJIE B MPUKIIAJHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3maét maremMaTudeckuil GyHAaMEeHT 111 POPMUPOBAHUS KOMIIETCHIIUN B
o0nacTu UHPOPMATUKU U TU(DPOBBIX TEeXHOJOTUH. [Ipu M3ydeHUH CTAaTUCTUKHU U
BEPOATHOCTH O00O0TAlIAlOTCS MPEACTABICHUS OO0Yy4yaloUMXcsi O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro HcclefoBaHus, (HOpMHUpYeTCs MOHMMAHUE POJIH
CTAaTUCTUKU KaK UCTOYHUKA COIMMAILHO 3HAYMMOW MH(POPMAIIMH U 3aKJIa/IBIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B coOTBeTCTBHHM C JAHHBIMU IIEJISIMH B CTPYKTYpE MMPOTpamMMbl y4eOHOTO Kypca
«BeposiTHOCTP W CTaTHCTHKa» OCHOBHOTO OOIIEro OOpa3oBaHMs BBIJICICHBI
CIIEyIOIINe CoAepKaTenbHO-MeTonnyeckue auann: «lIpeacraBneHne MaHHBIX H
onucaTeNbHass CTAaTHUCTHKa», «BeposTHOCTH», «IeMEHThl KOMOWHATOPUKUY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuaun «lIpencraBienne JaHHBIX UM ONUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM 17151 (JOPMHUPOBAHUS HABBIKOB PaOOTHI ¢ MH(GOPMAIIUEH: OT YTCHUS
U MHTEpHpeTanuu UHPopMaluu, NpeACTaBICHHOW B TabMUIaX, HA AUarpaMMmax H



rpagukax, 10 cOopa, NPEICTaBICHHUS W aHAIM3a JAHHBIX C MCIOJIb30BaHUEM
CTaTUCTUYECKUX XaPaKTEPUCTUK CPEIHUX U PACCECUBAHUS.

Pabotass ¢ maHHbIMH, OOydYaloIIMecs Yy4yaTCsl CUMTHIBATH U UHTEPIPETHPOBATH
JTAHHBIC, BBIJIBUTaTh, APIYMEHTHPOBAaTh U KPUTHUKOBATH IIPOCTEUIINE THIIOTE3BI,
pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OLEHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYMHBI U IIPOLIECCHI.

WMHTYUTUBHOE MpPEACTABICHUE O CIy4alHONW W3MEHUYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEM M TEHACHUMWM CTAHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOM JUIS
U3Y4EHUSI TEOPUM BEPOSATHOCTEW. bonblloe 3HAYEHHME HMEIOT IPAKTUYECKHE
3a/1aHMsA, B YACTHOCTH OIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOAMTCS KaKk Mepa MPaBIONOJ00MS CIy4ailHOro
coopiTus. Ilpm wu3ydeHHMM yueGHOro Kypca OOy4arouecss 3HAKOMSTCS C
IIPOCTENIIIMMHU METOAAMU BBIUYHCIICHHS BEPOATHOCTEN B CIIy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMM 3JIEMEHTAapHBIMU HCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pEIIaTh OoJiee CIIOKHbIE 3a1ayu. B y4ueOHBI Kypc
BXOJAT HAYAJIbHBIE IIPEACTABICHUS O CIy4alHBbIX BEJIMYMHAX M HUX YHUCIIOBBIX
XapaKTEepUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMM OIE€palMsIMHU HAJl MHOXECTBAMH, PACCMATPUBAIOTCS
IpUMEPHI TPUMEHEHUS I PEIICHUs 3a/1a4d, a TAK)KE HMCIIOJIb30BaHUS B JIPYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 ximaccax usydaercss y4eOHbI Kypc «BepOosATHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOAAT pazaeibl: «IIpencTaBieHue TaHHBIX U OMUCaTeIbHAsI CTATUCTUKAY,
«BeposiTHOCTBY, «DeMEHThl KOMOUHATOPUKNY, «BBenenne B Teoputo rpadoBy.

Ha usydenue yuebHOro kypca «BeposTHOCTh U cTaTUCTHKa» oTBoauTCs 102
yaca: B 7 kitacce — 34 yaca (1 gac B Henento), B 8 kimacce — 34 yaca (1 gac B Heneno),
B 9 knacce — 34 yaca (1 gac B HezienIO).

COAEPKAHUE OBYUYEHUSA
7 KIIACC

[IpencraBieHne JaHHBIX B BUJE TaOMUI], [uarpaMM, rpadukoB. 3arnoaHEHHue
Ta0JMIl, YTEHHE U [OCTPOCHUE JauarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) W
KpYyroBbix). UTeHue rpaukoB peanbHbIX IporeccoB. M3Bneuenne nudopmanmu us3
Jyarpamm ¥ TabJdll, UCTIOJIb30BaHUE U MHTEPIIPETALMS JAaHHBIX.

OmnucarenpHasi CTaTUCTUKA: CpeqHEe apu(PMETHYECKOe, MeIuaHa, pa3Mmax,
HauOoNblllee M HauMEHbIee 3HAauYeHUs Hadopa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4YallHOW U3MEHYUBOCTH.



CrydailHbIil SKCIIEpUMEHT (OMBIT) W ClydailHOe coObITHE. BeposTHOCTH u
4yacToTa. PoJib ManoOBEPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmuna, pedbpo. Crenenb BepuimHbl. Yucno pébep um cymmapHas
crenieHb BepimH. [IpencraBnenue o cBs3Hoctd rpada. Llenu m nukmnsl. [lytu B
rpadax. O6xon rpada (ditnepoB mnyTh). llpencraBienne 06 OpUEHTHPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMouiso rpados.

8 KIIACC

[IpencraBneHue TaHHBIX B BUE TaOIML], 1UarpamMmm, rpa)uKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBO. Omepaunu Haj
MHOECTBaMU: 00beIMHEHUE, TIepeceyeHue, JonojHenre. CBONCTBa ornepanuii Hajl
MHOXXECTBAMHU:  IEPEMECTUTENIBHOE,  COUYETATENbHOE,  PACHPEACIUTENBHOE,
BKIIOYEeHUs. Vcrnonp3oBaHue rpaUyecKkoro NpPeNCTaBICHUS MHOXECTB IS
ONMCAHMSI PEAJbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 33]1a4.

M3mepenne paccenBaHus JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnieMeHTapHble COOBITHUSA  cliydaliHoro ombita. CiiydaiiHble COOBITHS.
BepositHoct  coObiTui.  OnbITBI €  PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
coObITusiMU. Ciyualinbiil BEIOOpP. CBSI3b MEX1Yy MAJIOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBoOMCTBA IEPEBHEB: EAUHCTBEHHOCTD MMYTH, CYILIECTBOBAHUE BUCYEH
BEPUIMHBI, CBSA3b MEX]y YMCIOM BEpIIMH U yuciaoM peédep. IlpaBuiio yMHOKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnonoxueie coObiTud. Juarpamma DOinepa. OObenuHeHue u
nepeceyeHne  coObITHil. HecoBmectHbie coObiTusi. Dopmysna  CIOXKEHHUS
BEPOSITHOCTEW. YCIOBHAs BEPOSTHOCTh. I[IpaBuno ymHoOxkenus. HeszaBucumeblie
coObrTus. IlpencraBnenue skcrnepuMeHTa B BHIE JepeBa. PernieHue 3agauy Ha
HaXOXKJEHUE BEPOSITHOCTEH C IOMOIIBI JEpeBa CIy4ailHOrO 3KCIIEPUMEHTA,
nuarpamm Jitiepa.

9 KIIACC

[IpencraBienrie JaHHBIX B BUJe Tabuuil, AuarpammM, TIpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHWe U TIOCTPOCHHE TaOIHIl, TuarpaMm, rpauKoB 1O
pEaIbHBIM JAHHBIM.

[lepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYETAaHUMU. TpPEyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.



['eomeTprueckass BeposTHOCTh. Ciy4ailHblil BBIOOp TOUKHM M3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.
Hcnerranue. Ycnex u Heynada. Cepust HCTIBITAHUH 10 iepBoro ycrnexa. Cepust
ucnbiTanuil bepaymu. BepostHoctu coObITHIA B cepun UcTibiTanui bepHysu.
CrnyudaiiHas BeJMYMHA WM pacIpelelieHue BEpOosSTHOCTEH. MaremaTudeckoe
oXumaHue U gucnepcus. llpumepsl  MaremMaTM4YeCKOro  OXHIAHHUS — Kak
TEOPETHUUYECKOI0 CPENHETO 3HAYCHUS BEIMYMHBI. MaTreMaTndecKoe OKHIaHuE U
JUCIIEPCHS CITyYalHOM BEJIMYMHBI «YUCJIO YCIIEXOB B CEpUHU HCTIBITAHUI bepHym».
[lonarue o 3akoHe OomnbplIuX yucen. M3MepeHne BEpOSTHOCTEU C MOMOIIBIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.
IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBbI
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTAaTbl OCBOCHUSA TNIPOrpaMMbl Y4yeOHOTrO Kypca

«BepoATHOCTh U CTATUCTUKA» XapaKTEPU3YHOTCS:
1) NMaTPUOTHYECKOE BOCIIMTAHME:

IPOSIBJIECHUEM HMHTEpeca K IMPOLUIOMY M  HACTOSIIEMY POCCHMCKOU
MAaTEMATHUKH, I[IEHHOCTHBIM  OTHOLICHUEM K JOCTHXKEHUAM  POCCHUUCKHUX
MaTEMaTUKOB M POCCHUMCKOM MaT€MaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rPax/JAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEHN IpakJIaHWHA U peanu3aliu ero
npaB, NPEICTAaBICHUEM O MaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, MPOLELYp TPakJaHCKOTO o0IiecTBa (Harpumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K 00CYXKICHUIO THUYECKUX TTPOOIIEM, CBI3aHHBIX C
IPAaKTUYECKUM IPUMEHEHHEM JOCTH)KEHHM HAayKH, OCO3HAaHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPY/Z0BO€E BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEUICHUM MPAKTHUYECKUX 3aaay
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMAaTHYECKOTrO
oOpa3oBaHMsI HAa MPOTSHKEHUM BCEM MU3HU AJI YCNEIIHOW MpodeccroHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
INOCTPOECHUEM MHIAUBUAYAIBHON TPAEKTOPUM O0pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) 3CTeTHYECKOEe BOCIINTAHME:



CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY M  ICTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHWM, pPacCyKICHUH, YMEHUIO BHUAETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

OpPUCHTALIMEX B JICSITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKA, MIPUPOIBI H
oOllecTBa, MOHMMAaHWEM MaTEeMaTHYeCKOM HayKu Kak cdepbl YelIOBEUECKOM
JESATEIbHOCTH, ITANOB €€ Pa3sBUTUS U 3HAYMMOCTHU IS Pa3BUTHS LHBUJIW3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MAaTEMAaTHYECKOW KYJIbTYPOH KaK CpPEICTBOM
MMO3HAHHUS MHpPa, OBJIAJCHUEM NPOCTEUIINMU HABBIKAMH HCCIIEI0BATEIbCKON
JICSITCIbHOCTH,

6) ¢pusnueckoe Bocnuranue, GopMUPOBaAHNE KYJIbTYPHhI
310POBbSI 1 SMOIUOHAJILHOTO 0JIATOMOJIYy YU :

TOTOBHOCTBIO NPUMEHSATh MATEMaTUYECKHE 3HAHUA B HWHTEPECAX CBOETO
3I0POBbSI,  BEACHUSA  370pOBOro oOpaza JKM3HM (370pOBO€  IHUTAHHE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHM UM OTAbIXA, pEryjsipHas (Qu3nUecKas
aKTHUBHOCTB ), CQOPMHPOBAHHOCTHIO HaBbIKa peIeKCUU, IPU3HAHUEM CBOCTO MpaBa
Ha OIIMMOKY U TAKOTI'0 JKe IpaBa APYroro 4eioBeKka; 7) IK0J0rH4ecKoe BOCIIHTAHUE:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMaTUUECKUX 3HAHUN JIJISl pEIICHUA 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpeapl, TJIaHUPOBAHUS MIOCTYIIKOB U OIICHKH
UX BO3MOXKHBIX TIOCJICICTBUM JIJII OKPY>KAIOIIEH Cpelibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) apanTauus kK M3BMEHAIOIUMCS YCJIOBUAM COLMAIBLHON M IPUPOAHOMI
cpeambl:

FOTOBHOCTBIO K JCHUCTBUAM B YCIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO AEATEIbHOCTD, B TOM UYHCIIE
YMEHHUE YUYUTHCS y JAPYrUX JIIOAEH, MpuoOpeTath B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHWS, HaBBIKM M KOMIIETEHIIMU W3 OIbITA APYTHX; HEOOXOJUMOCTHIO B
GbopMUpPOBAaHUM HOBBIX 3HAHWUW, B TOM uucie (DOpMyIupoBaTh UIEH, MOHSATHUS,
THUIIOTE3bl 00 00BEKTAX M SBJICHUSAX, B TOM YHCJIE paHEee HEU3BECTHBIX, 0CO3HABATH
neuIuTel COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IIJIaHUPOBAaTh CBOE
pa3BUTHE, CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHUTYaIMIO, BOCHPHHHMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMHUM KOHTPMEp, KOPPEKTHUPOBATH
MpPUHUMAEMbIE PEIICHUST W JeHCTBUSA, (OPMYIUPOBATh W OICHUBATH PUCKU H
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eifiCTBUS



Ba3oBbie JJornueckue 1eiicTBUA:

BBISIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MATEMAaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy HOHATUAMHU, (HOPMYIUPOBATH
ONpENENCHUs]  TOHATHI, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  IpPU3HAK
KJIacCU(pUKAIMK, OCHOBAaHUA s OOOOIICHHS U CpaBHEHHS, KPUTEPUU
IIPOBOJAMMOTIO aHAJIN3A;
BOCIIPUHUMATh,  (OpMyIHpOBaTh M  NPEOOpPa3OBBIBATH  CYKICHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHBIC, E€AWHUYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;
BBISIBJIITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (aKTax, JaHHBIX, HAOJIOJICHUSAX U YTBEPKICHUSAX, [IPEAaratb KpUTepuu
JUISL BBISIBJIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;
JenaTh BBIBOJABI C MCHOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
pa3buparh J0Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPXKIEHUH (IpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PaKTos, BBICTPAUBATh apryMeHTaIuIo,
IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;
BBIOMpATh CIoco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BapMAaHTOB pElIeHUs, BBHIOUpATh HauOoJiee MOAXOAAIIMN C y4ETOM
CaMOCTOATENLHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCTIONIb30BaTh BOTMPOCH KaK HCCIIEIOBATENLCKU WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpPEUHE, MPoOIemMy,
CaMOCTOSITENIFHO ~YCTaHABJIMBATH HWCKOMOE U JaHHOe, (HopMHpOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHMsSI, MCCIECIOBAHUS, OIEHUBATH OCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKkKe BbIIBUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:



BBISIBJISITH HEJOCTATOYHOCTb M H30BITOYHOCTh HH(POpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

BbIOMpaTh (GOpMYy NpPEICTaBICHUS HHPOPMALMM U WUIIOCTPUPOBATH
pemiaeMble 3a7auyd CXeMaMH, JAMarpaMMaMH, HHON TpaduKod H HX
KOMOMHAIMSIMU;

OLICHUBATh HAAEKHOCTb HMH(OpPMALMM 10 KPUTEPUSM, MPEUIOKEHHBIM
YUUTENEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBUSIMU
U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh TMOSICHCHHS TIO XOIy pPEHICHUS
3aJ1a4i, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B XOJIe 00CYKJICHHsI 3a71aBaTh BOMPOCHI MO CYIIECTBY O00CYKIaeMOU TEMBI,
poOJIeMBI, peracMoi 3aa9d, BHICKA3bIBATh UJCH, HAIICIICHHBIC HA MTOUCK
pelIeHus1, CONOCTABIISTH CBOU CYXKIACHUS C CYXKIACHUSMU JIPYTUX YYaCTHUKOB
Jyanora, OOHapy>KMBaTh pas3liUuve U CXOACTBO MO3UIIMKM, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEICTABIIATh PE3YIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSTEIHFHO BBIOMPATh ()OpPMAT BBICTYIUICHHS C YUETOM 3a71a4
MIPE3EHTAIUN U 0COOECHHOCTEH ayUTOPHUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW M WHIUBUTyIbHON
paboOThHI IPU PEIICHUH YIYECOHBIX MATEMATHYECKUX 3a]1aY;

MPUHUMATh 11€Jb COBMECTHOM JESITCIBHOCTH, TJIAHUPOBATh OPTaHHU3AIIUIO
COBMECTHOW pabOThI, pacmpenensaTb BUIbl pPabOT, JOTOBAapUBATHCA,
o0CyXIaTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSIMHM, MO3TOBBIC IITYPMBI M PYTHUE), BHITIOJHATH CBOIO YacTh PaOOTHI
U KOOPIAMHHUPOBATH CBOM JIEUCTBUS C JPYTUMU 4YJI€HAMH KOMaH/IbI,
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIIMN TMPOAYKT IO KPUTEPHSIM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:



+  CaMOCTOSITEJIHO COCTaBIIATH IUIAH, JITOPUTM peLIeHUs 3afauu (WM ero
9acTh), BBIOMpATh CHOCOO pEIMICHHUS C YYETOM HMMEIOIIUXCS PEeCYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIQJETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS MPOLECCA U pe3yibTaTa
pEILICHUSI MAaTEMATUYECKOM 3a/1a4H;

«  MOPEIBUAETH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTh KOPPEKTHUBBI B JCSATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

+ OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa AEITEIbHOCTU NOCTABJICHHON LIEIIHU U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEAOCTIKECHUS LEJH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenuss B 7 KJjacce OOYYAIOUIMICS TOJYYHUT CIEIYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yurare wuHpOpMaIMIO, TPEACTABJICHHYIO B TaONWIax, Ha Jauarpammax,
MPEACTaBIATh JaHHBICE B BHJE TaOJUIl, CTPOUTHh AHATPaMMBI (CTOJOMKOBBIC
(cronbuatkie) ¥ KpyroBbie) O MacCUBaM 3HAYEHUH.

OnuceiBaTh W HWHTEPIPETUPOBATh  pealbHBIC  YHCIIOBBIC  JTaHHBIC,
MIPE/ICTABIICHHBIC B TAOJINIIAX, HA TUarpaMMax, rpadukax.

Wcnionb30Bath [U1st ONMCAHUS TAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apupMETHYECKOe, MEIWaHa, HauOoJblllee M HAWMMCHbBINEe 3HAYCHMS,
pa3zmax.

NmeTp mpencraBieHHE O CIy4alHOW HM3MEHYMBOCTHM Ha IIpUMEpax ILIEH,
(GU3UYECKUX BEIMYWH, aHTPOMOMETPHUYECKHX JTaHHBIX, UMETh NPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K xonmy oOyuenus B 8 kiacce oOydaroIIMHCSA MOJYYUT CIEAYIOIINE
peIMEeTHbIE PEe3yIbTaThl:

W3pnekate u mpeoOpa3oBeIBaTh HHGPOPMAINIO, MPEICTAaBICHHYIO B BHUJC
Tabnuil, nuarpamm, TpaduKoB, MPEJCTABIATh JaHHBIC B BHUJIC TAOJHI], AUArpamM,
rpadukos.

OnuceiBaTh JTaHHbIE C MOMOIIBIO CTAaTHCTHMUECKUX TOKa3aTeNeh: CpeaHux
3HAYEHUN U Mep pacceruBaHus (pa3max, JUCTIEPCHs U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUN U YACTOThI COOBITHIA, B TOM YHCIIE TIO
pe3ynbTaTaM u3MepeHul U HaOJII0ICHU.



HaxonuTb BEpOSITHOCTU CIIy4allHBIX COOBITHI B ONBITAX, 3Has BEPOSATHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaduyeckue MOJENU: JEPEBO CIY4alHOro 3SKCIEPUMEHTA,
JarpaMMbl Diisiepa, YucaoBas npsimasi.

OnepupoBaTh NOHATUSMH: MHOXKECTBO, OJIMHOKECTBO, BBITIOJIHATH OllEpalluu
HaJl MHOXXECTBaMHU: OOBEAMHEHHE, IIEpPEeCeueHUe, JIOMOJHEHUE, MEePEUUCIIATh
AJIIEMEHTHI MHOKECTB, IPUMEHSITH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpadudeckoe MpeACTaBICHHE MHOXKECTB U CBSA3CH MEXIY HUIMHU
JUIS1 OIUCAHMS MPOLECCOB U SBJICHUM, B TOM YUCJIE MPU PELICHUHU 33]1a4 U3 JPYTrUx
y4€OHBIX MPEIMETOB U KyPCOB.

K koHuy oOyueHus B 9 kiacce oOydaroIIMHCSA MOJIYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

N3BnekaTs u mpeoOpa3oBbIBATh MH(DOPMALINIO, IPEICTABICHHYIO B PA3JIMUHBIX
UCTOYHHUKAX B BUJE TaOJIUL, AuarpaMM, rpaukoB, NPEJCTABIATh JaHHbIE B BUE
Ta0JIHII, TUarpaMm, rpauKoB.

PemaTe 3agaud OpraHU30BaHHBIM IEPEOOPOM BapUAHTOB, a TAKXKE C
MCITOJIb30BAHUEM KOMOMHATOPHBIX MPABHUII U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU [JII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHAE 3HAYECHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTb 4acTOThl 3HaYEHUI M 4acTOTHI COOBITHS, B TOM YHCJIE MOJb3YSICh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHHUI U HAOIIOICHUH.

HaxonuTtb BEpOSITHOCTU CIy4YalHBIX COOBITHI B M3YYEHHBIX OMbBITAX, B TOM
Yuclieé B OMNbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH, B CEpHUSX
VCIBITAaHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIIbITAaHUN bepHyIuu.

HNmeTs mnpexncraBieHue O CIy4YalHOW BEJIMYMHE H O paCHpeAcICHUU
BEPOSITHOCTEN.

HNmeTs mpencraBieHHe O 3aKOHE OOJBIIMX YHCENT Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCET B
IpUpPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NporpaMMsi B Kourposisnbie | Ilpakruueckme | 00pasoBaTesbHbIe
cero
padoTshI padoThI pecypeebl
bubmuorexa [JOK
1 lIpencrapnenne NaHEbIX / 1 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OnucarenbHas CTaTUCTHKA 8 1 1 hitps://m.eds00.ru/7f415fdc
5 bu6mmoreka [IOK
3 CuysaiiHas H3MEHIHBOCTE 6 1 L https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Brenenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposiTHOCTB 1 yacTOTa Clly4aiiHOTO bubnnoreka [JOK
5 cOOBITHS 4 1 1 https://m.edsoo.ru/7f415fdc
5 bu6mmoreka [JOK
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4 5
8 KJIACC
Ne ni/m KounyecTBo 4yacoB
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HaumeHoBaHuUe pa3iesioB H TeM DJIEKTPOHHBIE
MPOrpaMMblI B Konrpoasubie | Ilpaktudeckue @ (umudpoBbie)
cere paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
bu6mmoreka [IOK
1 IlosTopenne kypca 7 Kiacca 4 https://m.eds00.ru/7f417fb2
OmnmucarenpHas cCTaTUCTUKA. PaccenBaHue bubaroreka [JOK
2 TAHHBIX 4 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Mmuoxectsa 4 https://m.edso00.ru/7f417fb2
. bubnuoreka [IOK
4 BepositHOCTh citydaitHOTO COOBITHS 6 1 https://m.edso0.ru/7f417fb2
bu6mmoreka [IOK
5 Beenienue B Teopuio rpagos 4 https://m.eds00.ru/7f417fb2
5 bu6mmoreka [IOK
6 Ciry4alinble cOObITHS 8 https:/m.edso0.ru/7f417h2
. bu6mmoreka [JOK
7 O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI 4 2 hitps://m.eds00.ru/7f417fb2
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1

9 KJIACC

Ne i/

KoJunuyecTBo yacoB
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HaumeHoBaHue pa3iesioB H TeM DJIEKTPOHHBIE
NPOrpaMMBbI B Kourpoabublie | Ilpaktuyeckue | (uudppossbie)
cere padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
bu6mmoreka [IOK
1 IloTopenne kypea 8 knacca 4 https://m.edso0.ru/7f41a302
bubmuorexa [JOK
2 OeMEHTBI KOMOMHATOPHKH 4 1 https://m.edso0.ru/7f41a302
bu6mmoreka [IOK
3 T'eomeTputieckas BeposTHOCTb 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Vcnbitanus bepuyium 6 1 https://m.edsoo.ru/7f41a302
5 bu6mmoreka [IOK
5 Ciryuaiinas BeuuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmenne, KOHTPOTH 10 1 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KounyecTBO 4acoB 1 DJIeKTPOHHbIE
ara
T Kontpoas | IIpakruuec H3VUeH ungposeie
1/ emaypoxa | Bee | e Hﬂy o0paszoBaTe/bHbIe
I ro padoThI padoThI pecypeel
[IpencraBnen bu6muotexa [JOK
e JAaHHBIX B 1 03.09.2 https://m.edsoo.ru/86
TabIuIax 025 3eclf8
IIpakTruecku
€ BBIYUCIICHHUS BuGnorexa [TOK
1o 1 11.09.2 | https://m.edsoo.ru/86
TaOJIMYHBIM 025 3ec324
JTAHHBIM
N3Bnedenue u
UHTEpIpeTall bu6mmoreka [LIOK
v 1 17.09.2 | https://m.edsoo.ru/86
TaOJIMYHBIX 025 3ec78e
JIAHHBIX -
[IpakTnuecka
st pabora 1 1 25.09.2
"Tabmusr" 025
I'paduueckoe
Ipe/ICTaBICHA
€ TaHHBIX B
BHUJIE bubnunorexa LIOK
KPYTOBBIX, 1 02.10.2 | https://m.eds00.ru/86
CTOJIOMKOBBIX 025 3ed18e
(cTon64aThIX)
JMarpamMm
Urenue u
MOCTPOCHHE
AHATPAMM. bubmuoreka [IOK
TTpumepet 1 09.10.2 | https://m.edsoo.ru/86
nemMorpaduue 025 3ed602
CKHUX
JrarpaMM
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[IpakTuecka bubmnoreka [JOK
7 s pabota 16.10.2 https://m.eds00.ru/86

"I[I/IarpaMMBI" 025 3ed72e
8 Yucnobie bubnuorexa [{OK

HaOOPBL. 23.10.2 https://m.edso00.ru/86

Cpennee 025 3ed846

apudmMeTnyec

KOe

Hucnossie

HaOOpHI. bubnuoreka [{OK
9 Cpennee 06.11.2 https://m.edso0.ru/86

apudmernyec 025 3ed846

KOe

Menunana

HCIIOBOTO bubmorexa LIOK
10 Habopa. 13.11.2 | https://m.edsoo.ru/86

YcroiuuBocT 025 3edb3e

b MEJTUaHbI

Menunana

YHUCJIIOBOTO

YcToiunBoCT 025

b MEJTUaHbI

[IpakTnuecka

s pabota bubnmorexa [IOK
12 "Cpemie 27.11.2 https://m.eds00.ru/86

3HA4YEHU" 025 3edcéa

HawubGonbiee

u

HAUMCHBIIICE bubnuorexa [IOK
13 3HAYCHMU 04.12.2 https://m.edso0.ru/86

YKCIIOBOT'O 025 3ee07a

Habopa.

Pasmax
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Haubomnsmee

u
HauMEHbIIIee
14 3HA4YCHU 11.12.2
YHCIIOBOTO 025
Habopa.
Pazmax
HauGonbiee
u
HauMEHbIIIee
15 3HauCHUs 18.12.2
YHCIIOBOTO 025
Habopa.
Pa3max
KonTponbHas
pabora o
TeMam bubmoreka LIOK
16 "[IpencraBie 25.12.2 https://m.edso0.ru/86
HUE JaHHBIX. 025 3ee390
OrnucarenbHa
s cTaTucTUKa"
CnyuaitHas bubmuoreka [IOK
17 MU3MEHYUBOCT 15.01.2 https://m.eds00.ru/86
b (IIpUMEpHI) 026 3eedbc
Yacrora
SHAYCHHI B bu6muoreka [IOK
18 MACCHBE 22.01.2 | https://m.edso0o.ru/86
JTAHHBIX 026 3ee69c
butmmoreka [JOK
3ee9d0
026
20 I'ucrorpamMmel 05.02.2
026
bubnunoreka LIOK
21 ['ucrorpaMmbl 12.02.2 | https://m.edsoo.ru/86

026

3eeelc
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[IpakTnyecka

i pagora bubnuorexa [JOK
22 | "Cryuaiinas 12.02.2 | https://m.edso00.ru/86

U3MEHYUBOCT 026 3eecc8

b"

I'pag,

BEpIIMHA,

pebpo. bubnuorexa [IOK
23 IIpencrasien 19.02.2 https://m.eds00.ru/86

U€ 3a]1a4U C 026 3eef52

TIOMOIIIHIO

rpada

CreneHb

(BaJIGHTHOCTD

) BEpUINHBIL. bubnnorexa [JOK
24 Yucio pédep 26.02.2 | https://m.edsoo.ru/86

¥ CyMMapHast 026 3efOba

CTETICHb

BEPIIIVH.

Ilenpb u nuKn

Lens 1 muKI.

ITyTts B rpade.

[pencraBnen bubmuorexa [IOK
25 ne o 05.03.2 https://m.eds00.ru/86

CBA3HOCTH 026 3ef236

rpada

[Ipencrasnen

ne 00 bubmuoreka [{OK
26 OpPHEHTUPOBA 12.03.2 https://m.eds00.ru/86

HHBIX rpadax 026 3ef3b2

CnyuaitHsiii

OTIBIT U bubmuoreka [{OK
21| cyuaitmoe 19.03.2 | https://m.eds0o.ru/86

COObITHE 026 3efdd4
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28

BepositHOCTB
M JacToTa
COOBITHS.
Pons
MaJIOBEPOSITH
BIX U
MPaKTUYECKH
JIOCTOBEPHBIX
COOLITHH B
MIPUPOJIC U B
oO1IecTBe

02.04.2
026

bubnunorexa LIOK
https://m.edsoo.ru/86
3ef646

29

MomneTa u
urpajabHas
KOCTh B
TeOpuHU
BEPOATHOCTEMN

09.04.2
026

30

IIpakTnuecka
s pabota
"Yactora
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KOJIMYECTBO
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[TPOT'PAMME

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMBbI

7 KIIACC
Koxa .
NpoBepsieMoro IIpoBepsiembie npeaMeTHbIE Pe3yILTAThI 0CBOCHHS OCHOBHOM
pesyabTaTa 00pa3oBaTeJbLHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
5 BeposiTHOCTB M cTaTHCTHKA
Yurath nHpOpMAIHIO, TIPEACTABICHHYIO B TalnWIax, Ha AMarpammax,
51 MIPECTABIATh JaHHBIE B BUJIE TAOJHII, CTPOUTH JAUArPaMMBbI
(cronmbukoBbIe (CTOIOUATHIE) U KPYTOBBIE) IO MacCHBaM 3HauYEHUH
OnwuceiBaTh M HMHTEPIPETUPOBATh pealibHble YHMCIOBbIE JIaHHBIE,
5.2 IIpeJCTaBICHHbIE B TaOIMIIAX, HA IUarpaMMax, rpapukax
Hcnonb3oBath Ui ONMCaHUs JTAaHHBIX CTaTUCTHYECKHE
5.3 XapaKTepUCTHKH: CpeHee apudMeTHuecKoe, MeluaHa, HanOobIiee 1
' HaMMEHblIIee 3HaYeHUs, pa3Max
5.4 Wwmetsb npeacTaBieHue o CrydaifHOW H3MEHUYMBOCTU Ha MIPUMEPAX 1IEH,
¢u3NYeCKUX  BEJIWYMH,  AHTPOIIOMETPUYECKHX JIAaHHBIX, HMMETh
MPEJCTABICHUE O CTATUCTUYECKON YyCTOMUUBOCTH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BepositHOCT 1 cTaTUCTHKA

5.1

[IpencraBnenne NaHHBIX B BUAE TAOMUI], [UarpaMm, rpadukos. 3amoiHeHHE
TaOJMI, YTEHHE U TOCTPOCHHE AUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
KpyroBeix). UreHue TpapuKOB pealbHBIX MpoOIeccoB. VI3BiedueHue
uHPOpPMALIMK W3 JUArpaMM M TaOJUI, HCIOJb30BaHHE M HHTEPIPETALUs
JTAHHBIX

5.2

OnwucarenbHas CTAaTHCTUKA: cpenHee apu(METHUecKoe, MeIHaHa, pa3Max,
HanOoJiblllee ¥ HAUMEHbIIIee 3HAaYCHUsT Ha0opa YMCIIOBBIX AaHHBIX. [IpuMepsr
CIIy4ailHOM U3MEHYMUBOCTH

5.3

CryyaliHplli DKCIIEPUMEHT (OIBIT) M CydaiiHoe coObiTHe. BeposTHOCTh M
yacToTa. Pojib MaloBEpOSITHBIX M MPAKTUUYECKH JIOCTOBEPHBIX COOBITUN B
npupojie U B odniecTBe. MoHeTa U HrpalibHast KOCTh B TCOPUH BEPOSTHOCTEH

5.4

I'pad, BepmmHa, pedpo. Crenenp BepiiuHbl. Yuciao pédbep u cymmapHas
cTenieHb BepiuH. [Ipencrasnenue o cBsizHocTH rpada. Llenu u nuxiel. [Tytu B
rpadax. O0xox rpada (ounepos myTh). [IpencraBnenue 06

OpPUCHTUPOBAHHOM rpa(be. Pemienune 3ama4d ¢ moMoIIbIO rpa(bOB

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOT'O OBIIET'O OBPA30OBAHUSI

JIepEBO, LUKJI, IPUMEHATh UX IIPU PELIECHUHU 3a7a4; YMEHHE HCIIOJIb30BaTh
rpa¢uyeckoe IpeJCTaBI€HHEe MHOXECTB Ui ONMCAaHUS  peallbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMenue ONepupoOBaTh IMOHATHAMHU: OIPECACICHUC, dKCHUOMA, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaThb HCTUHHBIC u JIOKHBIC

2 BBICKA3bIBAHUS, [PUBOJAUTH NPUMEPbl W  KOHTPIPHUMEPBL, CTPOMTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUIN
Kon IIpoBepsiemble TPeOGOBaHMSA K MPEAMETHBIM pPe3yJIbTATAM OCBOCHUS
NPOBEePsSIeMOr0  OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbI OCHOBHOI'O 00111€r0
TpeOoBaHus o0pa3zoBanusi Ha ocHoBe PI'OC




YMeHHe onepupoBaTh NOHATUSMU: MHOXKECTBO, ITOAMHOKECTBO, ONEepaluu
HaJl MHOXXECTBaMH; YMEHHE OTIEPHPOBATH MOHATHIMHU: Tpad, CBSI3HBIN rpad,

YMeHue onepupoBaTh MOHSATHSAMH: HaTypalbHOE YHCIO, MPOCTOE U
COCTAaBHOE YHCJIO, JETUMOCTb HATYPaJbHBIX YUCEI, MPU3HAKU JETUMOCTH,
[eJI0€ YHUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTaHJapTHBIA BUJ 4YMCIa, PalliOHAIbHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
apuMeTHUecKUil KBaJpaTHBIM KOPEHb; YMEHHE BBIMOJHATH JIEHCTBUS C
YucllaMi, CPaBHUBATh M YIMOPSAOYMBATH YHCIIA, MPEACTABIATh YMCIa Ha
KOOPJMHATHON NPSIMOW, OKPYIJISITh YHCIA; YMEHHE JejaTb NPUKUIKY U
OILICHKY pe3yJibTaTa BIYUCICHUN

YMeHue omnepupoBaTh MOHATHUSAMU: CTEINEHb C LEJNbIM IOKa3aTeleM,
apumMeTHuuecKuil KBaJIpaTHbIN KOpEeHb, MHOTOWIEH, aJirebpandeckast 1poob,
TOJIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTENeH! OOJIbIIIE eANHHIIbI;
YMEHHE BBIMIOJIHATH pacuéTel Mo QopmynaMm, Npeodpa3oBaHUS IENbIX,
TPOOHO-PALIMOHAIBHBIX BHIPAKEHUHN U BBIPAKCHHUH C KOPHSIMU, PA3JI0KEHHE
MHOTOYJIeHa Ha MHOXUTEIHM, B TOM YHCJIE C HCIOJb30BaHUEM (QopMyI
pPa3HOCTH KBaJIpaTOB U KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHIATUSMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJTHOU
IIEPEMEHHOM, YUCII0BOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHE
pemarh JUHEWHBIE W KBaJ[paTHBIE YypaBHEHUS, JIPOOHOPAIMOHAIBHBIE
YpaBHEHUSI C OJHOM MEPEMEHHOM, CHUCTEMBbI JIBYX JIMHEHHBIX YpPaBHEHUH,
JINHEHBIE HEpaBEHCTBA M HX CHUCTEMBI, KBaJ[paTHbIE U
JpOOHOpPAIIMOHATILHBIE HEPABEHCTBA C OJTHON NIEPEMEHHOM, B TOM YHCIIE TIPH
pELIEHUH 3a/1ad U3 JIPYrUX NPEIMETOB U IPAKTUYECKUX 3a/1a4d; YMEHUE
HCIIOJIb30BAaTh KOOPAMHATHYIO INPSAMYI0 UM KOOPAMHATHYIO IIJIOCKOCTH IS
M300paXeHUsl pelieHnd ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATHSIMH: (QyHKUUSA, TpapuK QYHKIUH, HYIU
(GYHKIIMHM, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHMs,
yObIBaHMS, HauOoJIbllleeé W HaWUMEHbIee 3HA4YeHHS (QYHKIUH; yMEHUE
ONEepUpOBaTh TMOHATHUAMHU: TMpsiMasi MPOMOPLHUOHATIBHOCTh, JIMHEHHAs
¢bynkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas MPONOPLUOHATBHOCTb,
napabosna, rurnep0osia; yMEHUEe CTPOUTh TpapuKu (YHKIUH, UCIIOIB30BaTh
rpaduKd Ui ONpENENeHUss CBOWCTB MPOIECCOB M 3aBHUCUMOCTEH, JUIS
peleHus 3aa4 U3 Ipyrux yueOHbIX IPEIMETOB U PEeaNbHOM KU3HHU;, YMEHUE
BbIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEX/y BETUYMHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEA0BATENbHOCTh, apupMeTudecKas
U TeoOMETpHUYEecKass IPOrpecCHuu; YMEHHE HCIOJIb30BaTh CBOMCTBA
MOCJIEeI0BATENbHOCTEH, POPMYIIBI CyMMBI U OOIIETO YJIeHA IPU PELICHUN




3aJa4, B TOM YMCJIE 3aJa4 U3 IPYIUX y4EOHbIX IPEAMETOB U peanbHON
JKU3HU

YMeHue pemaTth 3a/1a4 pasHbIX TUIOB (B TOM YMCIE HA IPOLEHTHI, JOIU U
YacTH, JABIKEHHE, paboTy, IIEHy TOBAPOB M CTOMMOCTH MOKYIOK U YCIYT,
HAJIOTH, 3aJayd #3 00JacTH YNpaABJICHUS JIMYHBIMH U CEMEHHBIMH
¢uHaHCAMM); YMEHHUE COCTABJIATH BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHMIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLIEHUBATb MIPABJIONOA00HOCTb NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: QUTypa, TOUKA, OTPE30K, MpsiMasi, JIyd,
JIOMaHasl, YrojJ, MHOTOYIOJbHHMK, TPEYrOJIbHHUK, pPaBHOOCAPEHHBINH U
PaBHOCTOPOHHHIA TPEYTOJIbHUKHU, MPSIMOYTOJIBHBIA TPEYTOJIbHUK, MEIHaHa,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEX YTOJIBHHUK, TTAPAILICIIOTPAMM,
poMO, TpPSIMOYTOJbHHMK, KBaapaT, Tpameuusi; OKPYKHOCTb, KpYT,
KacaTelbHas, 3HAKOMCTBO C IPOCTPAHCTBCHHBIMU (HUTypamMH; yMEHUE
pemiath 3aja4d, B TOM YHUCIIC W3 MOBCETHCBHOW KHM3HH, HA HAXOXKICHUE
TE€OMETPUUECKUX BEIMYUH C MPUMEHCHHUEM H3Y4YCHHBIX CBOWCTB (QUTYp H
(dhakTOB

10

YMeHue omnepupoBaTh MOHATHUSIMU: PABEHCTBO (UIyp, PpPaBEHCTBO
TPEYTrOABHUKOB; MapaI€IbHOCTE U IEPHEHIUKYIAPHOCTh IIPAMBIX, YrOil
MEXy IpSMbIMH, IEPIEHINKYIISAP, HAKIOHHAS, POeKLus, noxoodue duryp,
HOI[O6HI)IG TPEYIrOJIbHUKU, CUMMCTPHUA OTHOCHUTCIBHO TOYKHU H prlMOfI;
YMEHHME pAclO3HaBaTh PAaBEHCTBO, CHUMMETpUIO U mojobue uryp,
[apaJUIEIBHOCTD U NEPIEHIUKYIAPHOCTD IIPSIMBIX B OKPYKAIOIIEM MUpPE

11

YMeHue onepupoBaTh MOHATHUAMHU: JUIMHA, PACCTOSIHHE, yroyl (BelIMYMHA
yria, CHHYC ¥ KOCHHYC yIJla TPEYTroJIbHHUKA), TUIOIIAlb; YMEHUE OLEHUBATh
pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY)KAIOILIEM MUPE; YMEHUE PUMEHSATh
bopMyIibl IEpUMETPa U TUIOIIA I MHOTOYTOJIbHUKOB, JITTUHBI OKPY>KHOCTH U
IUIOIIAAM Kpyra, oObeMa MpsSMOYTOJBbHOTO Mapajliesienuiesa; yMeHHUe
IIPUMEHSATH IIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHuka, Teopemy lludaropa, TpUroHOMETpHUECKHUE COOTHOIIECHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOIIAAeH

12

VYMenue  uzobpaxarb miIockue  (GUIypl HU  HUX ~ KOMOMHalUH,
IIPOCTPAHCTBEHHbIE (QUIYphl OT PYKH, C TOMOUIBI0 YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WUJIM CUMBOJIHHOMY
OIHCaHMIO

13

YMeHne onepupoBaTh MOHATUSMU: MPSAMOYrOJbHAs CHUCTEMa KOOpIUHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE IPOU3BEICHIE BEKTOPOB; YMEHHUE UCIIOIb30BaTh BEKTOPHI
Y KOOPJIUHATHI [Tl PEJCTABICHUS JAaHHBIX U PELIeHUs 3a/1a4y, B TOM YHCIIe
U3 IpYTUX y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU




14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYroBbIC JUarpaMMmabl,
Ta0JIMIIBI, cpenHee apudmeTnueckoe, Meauana, HanOOJbIIee U HAUMCHbBIIIES
3HAYCHUs, pa3Max YHCIOBOr0 HAOOpPa; yMEHUE U3BIICKATh,

MHTEPIPETUPOBATh U MPEoOPa30BbIBaTh MH(OPMALIKIO, MIPEICTABICHHYIO B
TabJMlax ¥ Ha JuarpaMmax, OTPa)Kalollyl0 CBOWMCTBAa U XapaKTEPUCTUKU
peasIbHbIX MPOIECCOB U SIBICHUN; yMEHHE pacro3HaBaTh H3MEHYMBbHIE
BEJIMYMHBI B OKPY>KaIOIEM MHUpe

15

YMeHue onepupoBaTh MOHATHSAMHU: CIyY4alHBIA ONBIT  (CIydalHBIN
HKCIIEPUMEHT), SJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXO) CIIy4alHOTO
OMbITa, CIy4yailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOATHOCTH CIYYalHBIX COOBITMI B OIBITaX C PABHOBO3MOXKHBIMHU
DIIEMEHTApPHBIMU  COOBITHSIMHM, YMEHHE pelmaTh 3aJaud  METOJIOM
OpraHU30BaHHOIO Tepedopa U C HCIOJIB30BAHMEM IPaBUJIa YMHOXKCHHUS;
YMEHHE OLIEHUBATh BEPOSITHOCTH peajbHBIX COOBITUN U SABICHUH, TOHUMATh
pONb  MPAKTUYECKH JOCTOBEPHBIX M  MAJOBEPOSATHBIX COOBITUH B
OKpYXKAaloIleM MHUPE U B >KM3HHU; 3HAKOMCTBO C TMOHITHEM HE3aBUCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILINX YHCEIN U €r0 POJIbI0 B MACCOBBIX
SIBIICHUSX

16

VYMeHue BbIOMpPATh MOAXOAALIMM M3YYEHHBIH METOJ JUIsl pelIeHus 3ajaud,
IPUBOAUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
JKU3HHM, DPACIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
OIUCBHIBATh OTIEJIbHBIE BBIJAIOLIMECS PE3YNbTAThl, IOJyYCHHBIE B XOJ€
pa3BUTUSA MaTEMaTUKHU KaK HAyKW, IMPHUBOJUTH MPUMEPBI MAaTEMaTUYECKUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUHU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUA

1 Yucna v BIYKCICHUS

1.1 Harypanbnble u nensle uncina. [lpu3Haku AeIMMOCTH LHEbIX Yncel

19 OOBIKHOBEHHBIC U JIECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHbIE TIEPUOTUUECKUE
' npodu

1.3 PannonaneHble yncna. Apudmernyeckue onepanuu ¢ paloHaIbHBIMU

YyHclIaMu
JeiictButenpHble uncia. Apudmernyeckue onepanuu ¢ AeMCTBUTEIbHBIMU

1.4 YHUCIaMH

1 [IpubnuxEHHbIE BBIYUCIICHNUS, TIPAaBUJIAa OKPYIJICHUS], IPUKUIKA U OLIEHKA
D pe3yJibTaTa BEIYMCIIECHU
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

95 Crenens ¢ nensiM nokasarenaeM. CTENEHb ¢ pallMOHAIBHBIM I10KA3aTEIIEM.
' CBolicTBa CTENIEHU

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHHU. HenictBus c
25 apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA
Ienbie u npoOHO-panoHaIbHbIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH
31 YpaBHEHUN
Lenble u 1poOHO-panoOHaNbHbIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
3.2 HCPABCHCTB
3.3 Pemenune TekCcTOBLIX 3a1a4
4 YuciioBble OCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
43 Apudmernueckas  H reoMeTpHuYecKas nporpeccun. dopmyna

CJIOKHBIX ITPOILICHTOB

5 DOyHKIUH




OynHkuus, crnocoOs! 3aaanus pynkuuu. I'paduk Gynkmumn. Obnacte onpeneneHus
U MHOXeCTBO 3HadeHud ¢ynkuumu. Hymu  ¢ynkuuu.  [IpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUIMH. MakCUMyMbl H
MUHUMYMBI (yHKIMH. Hambonbliee u HauMeHbIee 3HaYeHHWE (YHKIMHM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOTroyroiabHIUKH

7.4 OKpy>KHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BekTopsl Ha TII0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Marematuka. BeposTHOCTh 1 cTaTHCTHKA: 7-9-ble Kilacchl : 0a30BbIN YPOBEHb: yUeOHUK: B 2 acTsx/

N.P. Beiconkuii, 1.B. Amenko; non penakuueit 1.B. Amenko. — Mocksa: [Ipocsemenue, 2024.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Marematuka. BepostHOCTh U cTaTHCTHKA : 7—9-€ Ki1acchl : 6a30BbIH YPOBEHB : METOJMUYECKOE

MOCOOUE K MPEIMETHON JIMHUU YIeOHUKOB 110 BEpOsTHOCTH 1 cratuctuke U. P. Bricomkoro, 1. B.

SAmenko nox pex. U. B. Smenko. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 38 c.
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