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HOACHUTEJBbHASA 3AIIMCKA

B coBpeMeHHOM LM(POBOM MHpE BEPOSTHOCTb M CTATUCTHKA MPHUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHUN, TaK U UX POJIU
B 00pa3oBaHuU, HEOOXOAUMOM KaxJ0My ueloBeKy. Bo3pacTaer uncio npodeccuit, nmpu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopolas 0Oa3oBas MOATOTOBKa B 00JacTu
BEPOSATHOCTU U CTATUCTHKH, TaKas MOJATOTOBKA BaXKHA JJI IMPOAOHKEHUS 00pa3oBaHUs
U 17151 yCIIEITHOM pOo(eCCUOHAIbHON Kaphephl.

Kaxxapiii 4enoBek MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 1711 0OOCHOBAaHHOTO TPHWHSATHUS PEIICHHS B YCIOBUSX HENOCTaTKa WU
n30bITKa HMHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUUECKOE MBIIIUICHHUE.

HIMeHHO 103TOMY OCTpO BCTajia HEOOXOIUMOCTh COPMUPOBATH y OOYUAIOIINXCS
(YHKIHMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYIO B ce€0sl B KAaYECTBE HEOTHEMIIEMOMU
COCTABIISIIOIIECH YMEHUE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATh MH(OPMAIIHUIO,
IPEICTABICHHYIO B PA3IMYHBIX (OopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTIHMX
pEaJIbHBIX MPOIIECCOB M 3aBUCUMOCTEH, MPOU3BOJAUTH IMPOCTEUIINE BEPOSITHOCTHBIC
pacuéThl.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH MpUHIMIAMH cOopa, aHaiu3a U
MpEICTaBICHUS] JAHHBIX W3 Pa3luYHBIX cdep KU3HU O0OIecTBa W TOCyIapcTBa
npuoOmaeT oO0yyaromuxcss K OOIIeCTBEHHBIM HWHTEpecam. V3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBA€T HABBIKM OpraHuM3aluu nepedopa M Mmoacuéra uucia
BApHAHTOB, B TOM YHWCJI€ B MPHUKJIAIHBIX 33JadaX. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co3ga€T MaTeMaTHYeCcKUd (PyHIaMeHT s (OpMUPOBAHUS KOMIIETCHLIMI B
obnmactu uHPOpMaTUKK U HUQPPOBBIX TexHOJorui. [IpM HM3ydyeHUHM CTATUCTUKH U
BEPOATHOCTH OOOTaIIAOTCs MPEICTaBICHHUs] O0y4YarolUXCsl O COBPEMEHHOM KapTHHE
MHUpa U METOJaxX ero McclieJoBaHus, GOpMHUpPYEeTCs] TOHUMaHUE POJIM CTATHUCTUKH Kak
UCTOYHUKA COLMAJIbHO 3HAYUMOW HWH(OpPMAIMM W  3aKJIAIBIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

B cooTBercTBUMU C JaHHBIMHU LIENSIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTD U CTaTUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHMsI BbIJICICHBI CIEIYIOIINE
coJiepkaTenbHO-MeToanuecknue JuHun: «lIpencTaBieHrne MaHHBIX W OMUCATENbHAsS
CTaTHCTUKA», «BeposaTHOCThY, «DmeMeHTh KOMOMHATOpUKHN», «BBemeHne B Teopuro
rpadoBy.

Copepxanne nunHuu «lIpeacraBieHue MaHHBIX M OINUCATENIbHAS CTATUCTHKA
CIIy>KMUT OCHOBOHM AJi1 (hOPMHPOBAHHS HABBIKOB pabOThl ¢ MHGOpMAIUEil: OT YTEHUS U
UHTEpIpeTaluud HHQOpMAIMK, NPEICTaBICHHON B Tabiaunax, Ha JAUarpaMMax H
rpadukax, 10 cOopa, MpPEACTaBICHUS M aHaIW3a JaHHBIX C MCIOJIb30BAaHUEM



CTaTHUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Paboras ¢ JHaHHBIMH,
oOydaroluecsi ydarcs CUMThIBATb M HUHTEPIPETUPOBATh JAHHBIC, BBIJIBUraTh,
apryMEHTUPOBAaTh W KPUTHKOBATh MPOCTEHIINE TUIIOTE3bl, Pa3MBILUIATH HaJ
(akTopaMu, BBI3BIBAIOIIMMH H3MEHYMBOCTh, U OICHMBATh HX BIMSHUE Ha
paccMaTpUBaEMbIE BEJTMYHUHBI U IPOLECCHI.

WHTYyUTHBHOE MpEACTABIEHUE O CIy4allHOH W3MEHYMBOCTH, MCCIIEI0BaHUE
3aKOHOMEPHOCTEW M TEHJEHIMM CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOM Ul M3Yy4EHHUS
TEOPHH BEPOATHOCTEH. bobllioe 3HaYeHnEe UMEIOT MPAKTHYECKUE 3aJaHusl, B YaCTHOCTHU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[TonsiTHie BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBIoNo00us CIy4yaitHOTO COOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0y4aromuecs 3HaKOMSTCS ¢ IPOCTEHIINMU METOIaMU
BBIUMCJIEHUSI BEPOSITHOCTEH B CIy4yailHBIX OSKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJSIOIIUMH CTaBUTh U
pemaTh 0ojee ClokHbIE 3a7a4d. B yueOHbIi Kypc BXOAST Ha4albHbIE IPEICTABICHUS O
CJIy4aliHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yuyeOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYyYaroOUIUXCs C
MHOKECTBAMHU M OCHOBHBIMHM ONEpalUsAMU HaJ MHOXECTBAMH, pPaccMaTpUBaIOTCS
NpUMEPbl NPUMEHEHUS [Jis PELICHUs 3ajlad, a TakKe MCIOJb30BaHUS B JIPYTUX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeTax.

B 7-9 knmaccax wuzyuyaercss yueOHBbIH Kypc «BeposiTHOCTh M CTAaTUCTHKa», B
KOTOPBIA BXOAAT paszaensl: «lIpeacraBieHue NaHHBIX M ONUCATENbHAs CTATUCTHKAY,
«BepogaTHOoCThY, «DJIeMEHThl KOMOMHATOPUKKNY», «BBeneHue B Teoputo rpadoBy.

Ha u3yuenue yueOHoro kypca «BeposiTHOCTB U cTatuctukay orBoautcs 102 yaca:
B 7 knacce — 34 yaca (1 yac B Hegeno), B 8 kiacce — 34 yaca (1 yac B Hexeno), B 9
kiacce — 34 gaca (1 gac B Heemio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBieHne JaHHBIX B BUJAE TAOJHUII, AUarpaMM, TpaduKoB. 3aroIHEHNE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apupMeTHdyeckoe, MeauaHa, pa3Max,
HauOoblllee W HAaUMEHbIIee 3HAYeHHWs HaOoOpa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHII B MPUPOJIE
U B oO1iecTse. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepmMH. [IpencraBienue o cBsizHocTH rpada. Llenu u nmkiel. Iyt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3aa4d ¢ nomMoupto rpagos.

8 KUIACC

[IpencraBnenue TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanuin
HaJl MHOXXECTBAMM: II€PEMECTHUTEIIBHOE, COYETAaTEIbHOE, PaCIpENeIUTEIbHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

W3mepenne pacceMBaHMs JaHHBIX. JlUcrepcusi U CTaHIAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocTt  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBBEB: EIWHCTBEHHOCTh IyTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiIMH u 4ucioMm pédep. [Ipasumio
yMHOKeHHUs. Perienne 3aiau ¢ noMolsto rpagos.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®dopmyna  cioxeHus
BEPOSAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHAE TaOdMI, JuarpamM, TIpadukos,
MHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
peanbHBIM TaHHBIM.

ITepecranoBku u ¢akropuan. CoyeTaHus U YUCIO couyeTaHuil. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCTIONb30BaHUEM KOMOMHATOPUKHU.

['eomeTrpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (QUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnertanne. Ycrnex n Heynada. Cepuss MCHBITAHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH COOBITUHA B CEpPUM  UCIBITAHHM
beprymm.

CiydaiiHasg BEJIMYMHA W PACHPEACIICHUE BEPOATHOCTEM. MaremaTnyeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHMJIAaHUA  Kak
TEOPETHUYECKOr0 CPEIHEr0 3HAYCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIEPCUSl  CIYyYalHOM BEIWYMHBl «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnymnmy.

[TonsiTue o 3akoHe OONBIIMX yuceld. M3MepeHne BeposSTHOCTEN C MOMOILBIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KCHHSM  POCCHUHCKHMX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKU3HU MJIs YCHEIIHOM MpO(ecCHOHAIbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Y€IOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTypOW KaK CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HU  (3I0pOBOE  IHMTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEN UX PeLIeHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOW JE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTpEJICICHUs]  TIOHSTHM, YCTAaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHUMATH, (OpMyIHpPOBaTH M  NPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBEISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTHH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIILCKUNA WHCTPYMEHT ITO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pELIeHUs 3a1a4U;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAJAEKHOCTh HMH(POPMALIUU IO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
poOJIeMBbl, perraeMoi 3aJaun, BbICKa3bIBaTh WJIEU, HAICJICHHBIC HA MOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BHIOMPATH (hOpMAT BHICTYILICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOU JESITEIIbHOCTH, IJIAaHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHITIOIHATH CBOIO YacTh PabOTHI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENIBHO COCTABJIATH IIJIAH, AITOPUTM PELICHHs 3a1a4yd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHIKCHHUS WA HEAOCTIKCHHS LEJH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh ¥ HWHTEPOPETUPOBATh  PEAJbHBIE  UYWCIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu@MeTHUECKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

NMeTh mnpencTaBieHUE O CIIy4yalHOM HW3MEHYMBOCTM Ha IPUMEpPAX IIEH,
(bu3MYEeCKUX BEIMYUH, AHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
MIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe ¥ mpeoOpa3oBbIBaTh HHGPOPMAIIMIO, TMPEJCTABICHHYIO B BUJE
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKAa3aTEeIeh: CPEIHHUX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYCHHUH W YaCTOTHI COOBITUN, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJETH: JIEPEBO CIy4allHOTO HKCIIEPUMEHTA,
JarpaMMebl Ditiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHSTHUSMHU: MHOXECTBO, IOAMHOECTBO, BBITIOJIHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMU ISl ONMCAHUA MPOILIECCOB U SIBJICHUHM, B TOM YKCJIE TIPU PEUICHUM 33/1a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh HWH(MOpMAIUIO, TPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPEICTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



Pemarp 3amauum opraHu30BaHHBIM TEepeOOpPOM BapHUAHTOB, a TaKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX MMPABUIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxonuThe BEPOSTHOCTU CIIy4allHBIX COOBITUH B M3YYEHHBIX ONBITAX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencTraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

[IpencraBnenue qaHHBIX
OmnucarenbHas CTaTUCTHAKA
CayvaiiHasi H'3MEHYHBOCTb

Beenenue B Teoputo rpadoB

BeposTHOCTB 1 9acToTa ClTy4aifHOrO
CcOOBITHSA

O0006111eH1E, CHCTEMATH3AlIUs 3HAHHI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuyecTBo 4yacoB

Beero KoHnTtpoJbable

padoTbI

7

8

6 1

4

4

5 1

34 2

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

[ToBTOpEeHue Kypca 7 kiacca

OmnucarenbHas cTaTUCTUKA. PaccenBaHue
JAHHBIX

MHoxecTBa

BeposiTHOCTB cityuaifHOTO COOBITHS
Brenenue B Teoputo rpadon
CrnyyaiiHble coObITHS

O06001enue, cucTeMaTH3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne i/
NPOrpamMMsl

[ToBTOpenue kypca 8§ kmacca
DneMeHTbl KOMOMHATOPUKH
I'eomerpuyeckas BEpOATHOCTh
Hcnbrtanus beprymin

Cayuvaiinas Benmu4rMHa

O06o0011eHre, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Konrpoabubie IIpakTuyeckue
Bcero

padoTshI padoThI

4

4 1
4

6 1
6

10 1

34 1 2

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a302

bubmuorexa [JOK
https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/m Tema ypoka KoJunyecTBO 4yacoB Hara JJIeKTPOHHbIE
Bcero Kourpoabubie | IIpakTuyeckue | H3y4dyeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl

1 [IpencraBneHue TaHHBIX B TAOJIMIIAX 1 06.09.2024 | Bubamnoreka [JOK

https://m.edso00.ru/863ec1f8

2 [IpakTHyueckue BEIYUCICHUS 110 1 13.09. bubnnoreka [JOK
TA0JIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324

3 W3Bnedenre u MHTEpIIpETaIUs 1 20.09. bubnnoreka [JOK
TAOJIAYHBIX JaHHBIX https://m.edsoo.ru/863ec78e

4 IIpakTuueckas pabora "Tabnuupr" 1 1 27.09.

5 I'paduueckoe mpeacraBieHue 1 04.10. bubnuoreka [IOK
JIAHHBIX B BUJIE KPYTOBBIX, https://m.edso00.ru/863ed18e
CTOJIOUKOBBIX (CTOIOUYATHIX)

JrarpaMmm

6 UYreHne u IOCTPOEHUE IUAarpPaMM. 1 11.10. bubnuoreka [IOK
[Ipumeps! nemorpaduueckux https://m.eds00.ru/863ed602
arpamm

7 [IpakTuueckas padbora 1 1 18.10. bubnnorexka [JOK
"lnarpamms!" https://m.edsoo.ru/863ed72e

8 Uucnossie HaOophl. CpenHee 1 25.10. bubnuorexa [JOK
apupMeTHIECKOoe https://m.edso00.ru/863ed846

9 Uucnosie HaOophl. CpenHee 1 08.11. bubnuorexa [JOK
apupMeTHIECKOoe https://m.edso00.ru/863ed846

10 Menunana 4rciioBoro Habopa. 1 15.11. bubnuorexa [JOK
Y CTOWYHNBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e

11 MenuaHna 4icI0BOT0O Habopa. 1 22.11.

VY CcTOMUUBOCTh ME€IUAHEI

12 [IpakTuyeckas padora "Cpeanue 1 1 29.11. bubnuoreka [IOK

3HaueHus" https://m.edso0.ru/863edc6a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a

13 HawnbGombiee 1 HauMeHbIIIEe 06.12. bu6mmoreka [IOK
3HA4YEHHUs YUCIOBOTO Habopa. https://m.edsoo.ru/863ee07a
Pazmax
14 HauGonbiiee u HanMeHbIIee 13.12.
3HAYEHUS YUCIIOBOrO HAbOpa.
Pasmax
15 Haubonbiiee n HauMeHbIIIee 20.12.
3HAYEHMs YUCITIOBOTO Habopa.
Pazmax
16 Kontponbnas pabota nmo temam 27.12. bubnuorexa [JOK
"I[IpencraBineHue TaHHBIX. https://m.edsoo.ru/863ee390
OmnucarenpHas CTaTUCTUKA"
17 CnyuaiiHast U3MEHYUBOCTD 10.01.2025 | bubmmoreka [IOK
(puMepBI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HAYEHHI B MACCUBE 17.01. bubmuorexa [JOK
JTAaHHBIX https://m.edso0.ru/863ee69c
19 I'pynnuposka 24.01. bubnnorexka [JOK
https://m.edso00.ru/863ee9d0
20 I'ncrorpammsl 31.01.
21 I'ucrorpammel 07.02. bubnuoreka [IOK
https://m.edso0o.ru/863eeelc
22 [IpaxTuueckas padora "Ciyuaiinas 14.02. bubnnorexka [JOK
N3MEHUYUBOCTD" https://m.edso0.ru/863eecc8
23 I'pad, Bepmuna, pedpo. 21.02. bubnnoreka [JOK
[IpencraBnenue 3aga4uu C TOMOIIBIO https://m.edso0.ru/863eef52
rpada
24 Crenensb (BaJIGHTHOCTD) BEPIIUHBL. 28.02. bubnmoreka [JOK
UYucno pédep u cymMmmapHas CTENEeHb https://m.edsoo.ru/863ef0ba
BepmuH. [lens u nukn
25 Henp u muxin. [1yts B rpade. 07.03. bubnnoreka [JOK
IIpencraBneHue o CBA3HOCTH Tpada https://m.eds00.ru/863ef236
26 [Ipeacrasnenue 06 14.03. bu6mmoreka [IOK
OpPHEHTUPOBAHHBIX Ipadax https://m.edso00.ru/863ef3b2
27 CaiyuaiiHblli ONIBIT U CITy4YaiiHOE 21.03. bubmumoreka [IOK



https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2

coOBITHE

https://m.edsoo.ru/863ef4d4

28 BeposiTHOCTB ¥ 4acTOTa COOBITHS. 1 04.04. bubnmoreka [JOK
Posb MasioBEpOSTHBIX U https://m.edso00.ru/863ef646
MIPAKTUIECKH IOCTOBEPHBIX
COOBITUH B TIPUPOJIE M B OOIIECTBE
29 MoHneTa u urpaibHast KOCTb B 1 11.04.
TEOpUHU BEPOSTHOCTEN
30 [IpakTuueckas padora "Yacrora 1 18.04. bubnuorexa [JOK
BbINAICHUs opJia" https://m.edso00.ru/863ef8a8
31 Kontponbnas paboTa mo temam 1 25.04. bubnuorexa [JOK
"CnyyvaiiHasi ”3MEHUUBOCTb. I 'padsbl. https://m.eds00.ru/863f0186
BepositHOCTB ciydaitHOro coObiTus"
32 [ToBTOpEeHME, 0600IICHHE. 1 16.05. bu6mmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpEeHME, 0600IICHNE. 1 23.05. bubmmoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpeHUE, 0600IICHNE. 1 bubmmoreka [JOK
BeposiTHOCTB c1y4aiiHOro coOBbITHs https://m.eds00.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

Ne i/ Tema ypoka KoauyecTBo 4acoB Hara JyeKTpoHHbIE HUGPOBHIE
Bcero Konrpoabusie IIpakTHyeckue H3ydeHust o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
1 IIpencraBnenue nanueix. OnucarenbHast 1 05.09.2024 bubanorexa [JOK
CTAaTHCTHKA https://m.edso00.ru/863f029¢
2 CrnydgaiiHast I3MEHIHBOCTH. CpenHue 1 12.00. Bubmmorexa IIOK
YHCIIOBOr0 Habopa https://m.edso00.ru/863f03fc
3 Crnyygaiinsie coObITHS. BeposTHOCTH 1 1 19.00. Bubmmorexa [IOK
4aCTOTHI https://m.eds00.ru/863f0578
4 Krnaccuueckre Moenu TeOpuu BEpOSTHOCTEH: 1 26.09. Bubmmorexa [IOK
MOHETa M UrpajibHasi KOCTh https://m.eds00.ru/863f076¢
5 OTKIIOHCHUS 1 03.10. bubaroreka [JOK
https://m.edso0.ru/863f0a50
6 Jucriepcus ancinoBoro Habopa 1 10.10. Bubmmorexa [IOK
https://m.eds00.ru/863f0a50
7 CranpmapTHOE OTKJIOHEHHE YHCIOBOro Habopa 1 17.10. Bubnuorexa IIOK
https://m.edso00.ru/863f0bfe
8 JlnarpaMMBbl paccerBaHHsI 1 24.10. bubaunoreka [JOK
https://m.eds00.ru/863f0ea6
9 MHO0eCTBO, TOAMHOKECTBO 1 07.11. bubaunoreka [JOK
https://m.eds00.ru/863f1180
10 Onepaiiu HaJl MHOKECTBAMH: 00beINHCHHE, 1 14.11. bubnnorexa [IOK
nepeceyeHune, JOMOTHEHNE https://m.edsoo.ru/863f143c
11 CaoiicTBa oneparuii HaJ MHOXKECTBAMU: 1 21.11. Bubnuorexa IIOK
MEPEMECTUTENBHOE, COUETATEBHOE, https://m.edso0.ru/863f1784
pacnpeieuTeNbHOE, BKIIOUCHHS
12 I'padnueckoe npencraBieHre MHOKECTB 1 28.11. bubnnorexa [JOK
https://m.eds00.ru/863f198c
13 KonrponsHas padora no temam "CraTUCTHKA. 1 1 05.12.
MHuoxecrtsa"
14 OnemenrapHsle coObIThs. Cydaiinbie 1 12.12. bubanorexa [JOK
coObITHS https://m.edso0.ru/863f1dec
15 BbrnaronpustcTByOIUE S1€MEHTapHbIE 1 19.12. bubanorexa [JOK
coObITus. BepositHoCTH COOBITHI https://m.edsoo.ru/863fldec
16 BrnaronpusTcTByoLUE S1€MEHTapHbIE 1 26.12. bubaunorexa [JOK
coObITHs. BepositHOCTH COOBITHIA https://m.edso0.ru/863f1f72
17 OnBITH C PABHOBO3MOKHBIMH 1 09.01.2025 bubmmorexa ITOK
DJIEMEHTAPHBIMU COOBITUSAMU. CIyJaiiHbIi https://m.edsoo.ru/863f21ca
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BBIOOD

18 OnbITH C PABHOBO3MOXKHBIMU 1 16.01. bubnnorexa [JOK
3JIeMEHTAPHBIMH COOBITHAME. CITydaiHbIit https://m.edsoo.ru/863f21ca
BEIOOD
19 IIpaxTrdeckas padora "ONBITHI C 1 23.01. Bubmmorexa IIOK
PaBHOBO3MOKHBIMH DIICMEHTAPHBIMH https://m.edsoo.ru/863f235a
coOprTusIMH"
20 JHepeso 1 30.01. Bbubnnorexa [JOK
https://m.edsoo.ru/863f2ade
21 CBoiicTBa nepeBa: eIMHCTBEHHOCTD Y TH, 1 06.02. bubaroreka [JOK
CYIIECTBOBAHUE BUCSUYCH BEPIIUHBL, CBSI3b https://m.edsoo.ru/863f2bac
MEK1y YHCIIOM BEpIINH U YUCIOM pEdep
22 IIpaBuino ymMHOXeHUS 1 13.02. bubnunorexa [JOK
https://m.edso00.ru/863f2cd8
23 IIpaBuino ymMHOXeHUS 1 20.02. bubnunorexa [JOK
https://m.eds00.ru/863f2e36
24 IIpoTHBOMONI0XKHOE COOBITHE 1 27.02. bubnunorexa [JOK
https://m.eds00.ru/863f2f8a
25 Juarpamma Diinepa. O0beiuHeHUE U 1 06.03. bubaunorexa [JOK
nepecevyeHue COObITH https://m.edsoo.ru/863f3214
26 HecoBmecTrbie coObiThs. Dopmyiia 1 13.03. bubmuorexa ITOK
CJIOKEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
27 HecoBmecTrbie cobpiTus. @opmyna 1 20.03. Bubmmorexa [IOK
CJIOKEHUS BEPOSITHOCTEH https://m.edso00.ru/863f3764
28 [IpaBwino yMHOKEHHSI BEPOSTHOCTEH. 1 03.04. Bubmorexa [IOK
YcnoBHast BeposiTHOCTh. HezaBucumbie https://m.edsoo.ru/863f38ae
COOBITHS
29 [IpaBuno yMHOXEHHSI BEPOSTHOCTEH. 1 10.04. bubanorexa [JOK
YcnoBHast BeposiTHOCTh. HezaBucumbie https://m.edsoo.ru/863f3b06
coObITHS
30 IIpencraBneHue ciryuailHOro SKCepUMEHTa B 1 17.04. bubanorexa [JOK
BHJIC JIepeBa https://m.edsoo.ru/863f3che
31 [IpencraBnerne ciryqaifHOTO SKCIIEpUMEHTa B 1 24.04. Bu6mmorexa [IOK
BHJIC JIepeBa https://m.edso0.ru/863f3f20
32 KonTtponsHas padora o remam "CiaydaiiHbie 1 15.05.
coOwITust. BepositHocTs. I'padsr”
33 IToBTOpenue, 0606meHue. Ilpeacrasienne 22.05. bubmmorexa ITOK
naHHBIX. OnMcaTenpHas CTAaTUCTUKA https://m.eds00.ru/863f4312
34 TToBTOpenue, o6o6menue. ['padur 1 bubamoreka [JOK
https://m.eds00.ru/863f4128
OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 34
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9 KJIACC

Ne n/m Tema ypoka KoanyecTBo yacoB Hara DJIeKTpOHHBbIE HU(POBBIE
Bcero KonTpoabHbIe IMpakTuyeckue H3y4YeHHUS o0pa3oBaTeJibHbIE
padoThI padoThI pecypchbl
1 [IpencraBnenue qaHHBIX 1 05.09.2024 bubmuoreka LIOK
https://m.edso00.ru/863f47ea
2 OnwcaTenbHas CTATHCTHKA 1 12.09. Bu6nmoreka IJOK
https://m.eds00.ru/863f47ea
3 Onepanuu HaJl COOBITUIMU 1 19.09.
4 HezaBucumocts coObITHI 1 26.009.
5 KoMOuHraTopHOE MPaBMII0O YMHOKESHHS 1 03.10. bubmmorexa [IOK
https://m.eds00.ru/863f4e16
6 [TepectanoBku. @akropuan. CoueTaHus 1 10.10. bubnuoreka [IOK
¥ YUCJIO0 COYCTAHMI https://m.edso00.ru/863f4e16
7 Tpeyronpauk [lackamns 1 17.10. Bbubnuorexa LIOK
https://m.eds00.ru/863f5014
8 [Tpaktuueckas pabora "Berancienue 1 1 24.10. Bubnuoreka [IOK
BEPOSTHOCTEH C MCIOJIb30BaHHEM https://m.edso0.ru/863f5208
KOMOMHATOPHBIX (YHKIIHNA
3JICKTPOHHBIX Ta0IMII"
9 I'eomeTpudeckas BEpOSITHOCTb. 1 07.11. Bubnunoreka [IOK
City4aiiHblit BEIOOP TOUKH U3 (PUTYPBI https://m.eds00.ru/863f5884
Ha TUIOCKOCTH, U3 OTpe3Ka, U3 JyTrd
OKPYKHOCTH
10 I'eomeTpryeckast BEpOSITHOCTD. 1 14.11. Bbubmoreka [JOK
Cay4aiiHblil BBIOOP TOUKH U3 (GUTYPHI https://m.edso00.ru/863f5a50
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 IyTH
OKPYKHOCTH
11 I'eomeTpryeckas BEpOSITHOCTD. 1 21.11. Bbubmuoreka LIOK
Ciy4aiiHblil BBIOOpP TOUKH U3 (GUTYPHI https://m.edsoo.ru/863f5bfe
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 IyTH
OKPY>KHOCTH
12 I'eomeTpryeckast BEpOSITHOCTD. 1 28.11. Bubmuoreka LIOK
Ciy4aiiHbIii BEIOOpP TOUKH U3 (GUTYPHI https://m.eds00.ru/863f5e10
Ha IUIOCKOCTH, U3 OTpEe3Ka, U3 AyTH
OKPYKHOCTH
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13 Ucnerranue. Yenex u Heynaua. Cepus 05.12. bubnuoreka [IOK
MCIIBITAHUH JI0 TIEPBOTO yCIexa https://m.eds00.ru/863f6162
14 Ucnertanue. Yenex u veynada. Cepust 12.12. bubmoreka [TOK
UCIIBITAHUH JI0 IEPBOTO ycrexa https://m.eds00.ru/863f6356
15 Ucnwitanue. Ycnex u Heynada. Cepust 19.12.
WCTBITAHUH JI0 IEPBOTO ycrexa
16 Ucnerranus Bepuysmu. BepositHocTn 26.12. Bubnunoreka [IOK
COOBITHI B CEpHH UCTILITAHUH bepHymin https://m.edso00.ru/863f64d2
17 Ucnerranus bepuymmu. BepositHocTn 09.01.2025 | bubmuoreka LHOK
COOBITHII B cepuu UCTIbITaHUH BepHyLH https://m.eds00.ru/863f6680
18 [IpakTiueckas padora "cneiranus 16.01. bubnmorexa [IOK
bepnyman" https://m.edso00.ru/863f67de
19 CnyyaiiHas BeIMYMHA U pacrpeciicHUe 23.01. bubnuoreka [IOK
BEPOSITHOCTEH https://m.edso00.ru/863f6b44
20 MartemMaTHdecKoe OKUIaHHE H 30.01. Bu6nuoreka IJOK
JMCTICPCHUSl CITyYaiHON BEJTMYMHBI https://m.edso00.ru/863f6da6
21 [Ipumepsl MaTEMaTHYECKOTO OKUJaHUS 06.02. Bubmorexa [JOK
KaK TEOPETHYECKOTO CPETHETO 3HAYCHUSI https://m.edso00.ru/863f6f86
BEJTMYHHBI
22 IToHsiTHE 0 3aKOHE OOJBIITUX YHUCEIT 13.02. bubmuoreka LIOK
https://m.edso00.ru/863f72c4
23 N3mepenne BepoSTHOCTEH C IIOMOIIBIO 20.02. Bbubnuoreka LIOK
4acToT https://m.eds00.ru/863f7652
24 [MpumeneHune 3aKoHa OOJIBIINX YUCEI 27.02. Bubmmorexa [JOK
https://m.eds00.ru/863f7116
25 O0o001enne, cucTeEMaTH3aMsa 3HAHUH. 06.03. Bu6nuoreka IJOK
IpencraBienne qTaHHBIX https://m.edso00.ru/863f783c
26 00600111eH1E, CHCTEMATH3AIIAS 3HAHMM. 13.03.
OmnucaTenbHas CTATUCTHKA
27 O0o001eHne, cucTEMaTH3AIMA 3HAHUH. 20.03. Bu6nuoreka IJOK
Ipencrasienue qanHsIx. OnucaTensHast https://m.eds00.ru/863f893a
CTaTHUCTHKA
28 O0o001enue, cucTeMaTU3ausd 3HaHUH. 03.04. bubmuoteka IIOK
BeposITHOCTh cly4aifHOTO COOBITHS https://m.edso0.ru/863f7ade
29 O0600111IeH1E, CHCTEMAaTH3AIMS 3HAHUI. 10.04. bubmunoreka IIOK

BeposiTHOCTD CIy4aifHOTO COOBITHSL.
DneMEHTh KOMOMHATOPHUKH

https://m.edso00.ru/863f7c9c
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30 O0o001enue, cucTeMaTU3aus 3HAHUH. 1 17.04. bubmuoreka LIOK
DjeMeHTH KOMOWHATOPUKH https://m.edso0.ru/863f7e54
31 Hroropast KOHTpOJIbHAS paboTa 1 24.04. Bubnmoreka [IOK
https://m.edso0.ru/863f8b56
32 O0o001enue, cucTeMaTU3aMs 3HAHUH. 1 15.05. bubmuoreka LIOK
CiyyaiiHbie BETMIUHbBI 1 https://m.edsoo.ru/863f861a
pacnpe/eneHust
33 O0001enue, cucTeMaTU3aus 3HAHUN. 22.05. bubmuoreka LIOK
DeMeHTh KOMOMHATOPUKH. https://m.edso00.ru/863f8408
Cry4daliHble BEIUYHUHBI U
pacrnpe/eIeHust
34 00600111eH1E, CHCTEMATH3AIMS 3HAHNH 1
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurate HHPOpPMAIIHUIO, IPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpammax,
5.1 NpENCTaBIATh JaHHblE B BUAE TaOJMI, CTPOUTH JAUArPAMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MAaCCHBAM 3HAUYEHUN
£ 5 OnuceiBaTh W UHTEPIPETUPOBATH peajbHbIE YHUCIOBBIE JaHHBIE,
MpeJICTaBICHHBIC B TA0IUIIAX, HA [Uarpammax, rpadukax
Hcnons3oBath TUTSt OTHUCaHus JTAHHBIX CTaTUCTHUYECKHUE
5.3 XapaKTepUCTHKU: cpeiHee apudmMeTrnyeckoe, Mearana, HauboblIee U
HaWMEHbIIIEE 3HAYCHHS, pa3Max
Nwmets npencraBieHue o ciiy4yaliHON M3MEHUYUBOCTH Ha MPUMEpax IIEH,
5.4 (U3UYECKUX  BEJUYHMH, AHTPONMOMETPUYECKHX JIAHHBIX, WMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTH HH(POPMAIUIO, MPEACTABICHHYIO B
5.1 BHJIC TaOnWI], nuarpamm, rpaduKoB, MPECTABIATh JAHHBIE B BHUIC
Tabu1l, AUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX I[OKa3aTeNe:
5.2 CpeIHUX 3HAYEHUH U Mep paccemBaHus (pa3max, JIuUcCHepcus |
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBBIX 3HAYCHUM M YaCTOTHI COOBITHI, B TOM




YHUCJIe 1O Pe3yJIbTaTaM U3MEpPEHUHN U HAOJI0ICHHIA

HaXO,I[I/ITB BCPOATHOCTHU CHy‘I&ﬁHHX COOBITUH B OIIbITaX, 3Hasd

5.4 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUSMU
EE Hcnonb3oBare  rpapuueckue  MOAEIM:  JAEPEBO  CIy4ailHOIro
' 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXXECTBO, IIOJIMHOKECTBO; BBINOIHATH
56 olepaluyd  HaJ  MHOXECTBaAaMHU:  OOBEIMHEHHME, IIepEecEeUeHHE,
' JIOTIOJIHEHUE; IEPEYUCIIATD 3JIEMEHTHI MHOXKECTB, IPUMEHSTh CBONCTBA
MHOKECTB
Hcnonb3oBark rpaduyeckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUM, B TOM UYHUCIE MPU
pelleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh MHPOPMAIUIO, NPEACTABIECHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHUJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATh JaHHbIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
£ 5 Pemarp 3a1aun opraHn30BaHHBIM 1EpeOOPOM BapHaHTOB, a TAKKE C
' WCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
Wcnonp3oBath omucareiabHble XapaKTEPUCTHKU JJII  MacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE CpEJHHME 3HAUEHUS U Mepbl
paccenBaHMs
54 HaxomuTh 4acTOThl 3HaU€HWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3y/bTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSATHOCTH CllydallHbIX COOBITUH B U3yYEHHBIX OIBITAX, B
5.5 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU

COOBITHSIMHM, B CEpUAX HCHBITAHUNA /0 TMEPBOTO yclexa, B Cepusix




ucnsiTaHui bepHyim

HNmers npencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEiCIICHUU

5.6

BEPOATHOCTEN

Hmets npezcTaBieHne O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOM H3MEHYMBOCTM M O POJU 3aKOHA

OOJIBILINX YKCEI B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIMI], nuarpamm, rpadukoB. 3aroilHEeHHe
Ta0JIMIl, YTCHWE W TOCTPOEHUE auarpaMM (CTOJOHMKOBBIX (CTOJNOYATHIX) W
5.1 KpyroBbix). UYteHue rpaduKoOB peanbHBIX mporeccoB. l3Bneuenue
uHpOpPMAMK W3 IUArpaMM M TaOJMI, WCIOJB30BAaHUE W HWHTEPIpPETALNs
JTAHHBIX
OrnucaTenbHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HanOoJIbIIIee ¥ HaUMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX NaHHBIX. [Ipumepsl
CIy4yallHON U3MEHUYNBOCTHU
CnyyaliHplii SKCIIEpUMEHT (OIBIT) M ciy4yaiiHoe coObiTHe. BeposTHOCTH U
5.3 yactoTa. Poib MaloBEpOSATHBIX M MPAKTHUYECKH TOCTOBEPHBIX COOBITUH B
npupoie U B o0mecTBe. MoHeTa U UrpajbHast KOCTh B TEOPHH BEPOSTHOCTEH
I'pa¢, BepmnHa, peOpo. Crenenp BepuinHbl. Yuciao pédbep u cymmapHas
5 4 cTenieHb BepiuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u nukiel. [Tytu
' B rpadax. OOxon rpada (sinepoB mnyTth). llpencraBnenue 00
opueHTupoBaHHOM rpade. Permenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUS
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBienne qTaHHBIX B BUIE TaOMUII, AUarpaMM, TpaduKoB
5 9 MHOXEeCTBO, DJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormepanuu  Haj
' MHOXECTBaMU: 00bEMHEHHUE, TTepeceYeHUE, TOTOTHEHNE
5 3 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpeaenuTeNbHOE, BKIIOYCHHUS
5 4 Hcnons3oBanue TpadUyecKoro MPEACTABICHUS MHOXKECTB JUIS OMUCAHUS

pealIbHBIX MPOLIECCOB U SBJIECHUMH, IPH PEIICHUU 3a]1a4.




W3mepenune paccemBaHusi JaHHbIX. /lucnepcusi U CTaHAApTHOE OTKJIOHEHHE

> YKCJI0BBIX HA0OPOB. J[MarpaMMa paccenBaHus
DJleMEHTapHble COOBITUS  clydailHOro onbiTa. CiydailHble COOBITHSA.
5 6 BepostHoct coObiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coobitusiMu.  CrywaiiHpiii  BeIOOp. CBsi3pb MEXIYy MAJOBEPOSTHBIMH U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPO/JIE, OOIIECTBE U HAYKe
HdepeBo. CBoiicTBa JepeBbEB: EAUHCTBEHHOCTh IyTH, CYIECTBOBAaHUE
5.7 BUCSAYEH BEPLIMHBI, CBSA3b MEXK/Y YUCIIOM BEpILIUH U unuciaoM péodep. [IpaBuio
yMHOXeHUs. Pemenue 3aaa4 ¢ nmomouisto rpagos
[IpotuBononoxkueie coObiTuA. Juarpamma Diinepa. OObenuHeHHEe U
5.8 nepeceueHne coObituii. HecoBMmecTHble coObiTHA. DoOpMyna CIOXKECHHUS
BEPOSATHOCTEM
5.9 YcnoBHas BeposTHOCTD. [IpaBuiio ymHokeHus. HezaBucrumblie coObITHS
[IpencraBnenue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAXO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JIepeBa CIIy4alHOTO SKCIEPUMEHTA,
nuarpamm Diepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUJE TaOJMIl, TUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peasbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueTaHus ¥ YUCIIO COUCTAHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ay ¢ HCoab30BaHUEM KOMOMHATOPUKH
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Marematuueckoe oxxkugaHue U gucnepcus. Ilpumepsl MareMaTHyeckoro

> 0’KMJIaHHS KaK TEOPETHYECKOr0 CPEHEr0 3HAaYCHUS BEJITUYNHBI

510 MareMaTtnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITaHUN bepHyn»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH € IOMOIIbIO

yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U 00IIecTBE




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepaluu
HaJ MHOXXECTBAMHU; YMEHUE OIEPUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTAaBICHWE MHOXKECTB [UIsl OINKCAaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOpPEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCIiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IMOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHO€ YHCIIO, JIEIMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOH,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCjiaMHi, CpaBHUBATH W YIOPAJOYMBATHL 4YHCJIa, NPCACTABIATH 4YHCJIA Ha
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUIl KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpandeckas 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (Gopmysnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PAlMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKUTEIIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YpPaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JWHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEMHBIX
YpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpU
pEelIeHUH 3aJlay U3 JPYrux NpeIMETOB U MPAKTHUECKUX 3a7ad; YMEHHE
HCIIOJIb30BaTh KOOPJAUHATHYIO MPAMYIO U KOOPAUHATHYIO TUIOCKOCThH ISt
M300pakeHUS PEIICHUN ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKH BO3PACTaHMA,




yObIBaHUSI, HAuWOONIbIIee W HaWMEHbIEe 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl MPOMOPIHMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JIJIst
pelieHus 3aaad W3 APYruxX Y4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndyecKas
U TEeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMyYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEJIMETOB M PEaTbHOU
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCII€ Ha MPOLEHTHI, IO U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YNpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKa, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOEAPEHHBIA U
PaBHOCTOPOHHHIA TPEYTOJILHUKH, MPSIMOYTOJIBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOBHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJIBHUK, KBAIPaT, TPANEIHs; OKPYKHOCTb,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHE
pewmiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YroOJl
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaThb pPaBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NIPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/IC OHepI/IpOBaTB HNOHATUAMM: OJINHA, paCCTOSIHI/Ie, YFOJ'I (BGJ’II/ILH/IHa
yIila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TPUrOHOMETPUYECKHUE COOTHOIICHHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenne  u3zo0pakaTb  IJIockMe  GUIypsl W HX  KOMOMHAauuw,
IOPOCTPAHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIbHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPJAMHATHI JJIsl TIPEACTABJICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
Ta0JIMIIBI, cpeHee apudMeTnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEHHUs,  pa3Max  4YHCIOBOrO  HAOOpa;  yMEHHUE  M3BJIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALINIO, TPEACTABICHHYIO B
TaOMUIIAX ¥ HA JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peanbHBIX TPOIIECCOB W SIBJICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMU: CIy4dallHBIA ONBIT  (CIy4yailHbIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOe COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHUE
HaXOJUTh  BEPOSATHOCTH  CIy4alHbIX  COOBITUM B  OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSIMU; YMEHME pellaTh 3a/lauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXaloIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMeHue BbIOMpaTh NOAXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKW3HHM, PAaCO3HABaTh NPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HayKd, IPUBOAMUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nesnsie uncina. [Ipu3Haku eTuMoCcTH LeNbIX Yucelt
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncia. ApupmeTnyeckue onepanyuy ¢ paloHaIbHbIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 Hpn6ﬂn>1<éfiﬂme BBIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandyecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 ApudmeTrueckuii KOpeHb HaTypaJbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llensie u npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENEHOCTEH
4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyiia CIIOKHBIX MPOIIEHTOB
5 OyHKIMH
@ynkius, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O61acTh onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QyHkuuu. Hymu ¢ynkuuu. IIpomMexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOIMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUYUH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka. BeposiTHOCTD U cTatucTuka. 7 — 9 kiaccbl. YueOHUK B 2 yacTsaX. Y4eOHUK
JUIS  ydamuxcs  o0meoOpa3oBaTenbHBIX — yupekaeHuid (0a3oBwiii  ypoBeHb)/ W.P.
Briconkmii, 1.B. SAmenko, nox pexaknuenn U.B. Amenko — M.: [Ipocsemenne, 2024.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. Maremaruka. BeposTHOCT, W cTaTHCTHKA: 7—9-€ KiIacchl: 0a3oBBIA  YPOBEHB:
METOJIMYECKOE IOCOoOMe K TMPEAMETHON IMHUU Y4YEeOHMKOB IO BEPOSTHOCTH H
cratuctuke M. P. Briconkoro, 1. B. fmenko nox pen. M. B. fAmenko. — 2-¢ u3m.,
crep. — Mockaa: [Ipocsemenue, 2024. — 38 c.

HUP®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
bubmuorexa [JOK
UHTEPHET

1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/
2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-
8adc2485752f/118194/
3) https://m.edsoo.ru
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