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MOSACHUTEJIbBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
X poJid B 00Opa3oBaHUM, HEOOXOJUMOM Ka)XJAOMy 4delloBeKy. Bospacraer umcio
npodeccuii, mpu OBJIaJIEHUU KOTOPBIMU TpeOyeTcst Xopolasi 6a3oBasi MOATOTOBKA B
001acTy BEpOSITHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA Ba)KHA JIJISI IPOIOJIKCHHUS
00pa30BaHMs U I YCIIEITHON MPOo(ecCHOHATBbHOM Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WM U30bITKa HHGOPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(hOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

MMeHHO TI03TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyuaronuxcs QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKJIIOUAIOIIYIO B ce0s1 B KauecTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE BOCIPUHUMATh U KPUTUYECKU
aHAIIM3UPOBATh HHPOPMAITUIO, IPECTABICHHYIO B PAa3UYHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
NPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydalmmxcsa K OOLIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKH Pa3BMBAET HABBIKM OpPTaHHM3AIlMU Iepebopa M mojacuéra 4ucia
BapUaHTOB, B TOM YMCJIE B MIPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMITIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYYarOMMXCSd O COBPEMEHHOMN
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHUs, (OpMHUpPYETCs MOHUMAaHHUE POIU
CTaTUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MH(GOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBeTCcTBHM C TaHHBIMHU LIETSIMU B CTPYKTYpE IPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTP W CTaTUCTHUKa» OCHOBHOTO O0OIIEro oOpa3oBaHMs BBIACICHBI
CIIEyIOIIne coaep)kaTeabHO-MeToandeckue tuHun: «llpencraBnenne maHHBIX U
omucatelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHTHl KOMOWHATOPUKW,
«BBezaenue B Teoputo rpadoBy.

Conepxxanne nmuuauu «lIpencraBieHne TaHHBIX W OMUCATEIbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 11711 (HOPMUPOBAHUS HABBIKOB PaOb0ThI C UHGOPMAIIMEH: OT UTCHUS
¥ MHTEpHIpeTanuu uH(popMaIu, IpeacTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEICTaBICHUS W aHaIW3a JAHHBIX C HCIIOJIb30BAHUEM
CTAaTUCTUYECKUX XapPaKTEPUCTUK CPEIHUX M paccemBaHusa. Pabortas ¢ maHHBIMH,
oOydJaroluecss y4arcs CUMTHIBAaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUTaTh,



apryMEHTUPOBATh W KPUTHUKOBATH MPOCTEHINHNE THUIMOTE3bl, Pa3MBIIUISATh HaJ
dakTopamMu, BBI3BIBAIOIIMMH W3MEHUMBOCTb, W OIEHWBATh WX BIHMSHUE Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJECHIIMM CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW [JIst
W3YYCHUS TEOPUH BEPOSTHOCTEH. boybllioe 3HAaYeHHE HWMEIOT MPAKTUYECKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUITUMU METOJaMU BBIYMCIICHHSI BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTh Ooyiee CIOKHBIE 3ahaud. B ydeOHBIN Kypc
BXOJISIT HAYaJIbHbIC TPEACTABJICHUSI O CIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
IPUMEPHI TIPUMEHEHUS IS PEIICHHs 3a7a4, a TaKXKe HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercs ydeOHbI Kypc «BeposTHOCTh M CTaTHUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacTaBienne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hefenio), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) M
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucartenpHasi CTaTUCTHKA: cpefHee apu(MeTHUecKoe, MeIWaHa, pa3Mmax,
HauOoJIbIlIee M HAWMEHbBIIIEE 3HAYCHHS HAaOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MOHETa M UTPAJIbHASI KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpeacraBnenuie NaHHBIX B BUAE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauud HaJ
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBOWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpaduyecKkoro MpeiCcTaBICHUs MHOXECTB Jis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcriepcusi U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciyyaiiHOro ombiTa. CiydaiiHble COOBITHS.
BepositHocT  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusIMU. CoyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA 1€PEBBEB: EAMHCTBEHHOCTb ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAass BEPOSTHOCTh. l[IpaBuino ymHoxkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAXOXXJIEHWE BEPOSTHOCTEH C TOMOINBIO JIepeBa CIYyYaWHOTO JKCIIEPHUMEHTA,
nuarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BUAE TaOdWil, JAuarpamMM, TpaduKos,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukos 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. Ciy4ailHbI BBIOOpP TOYKH U3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnsiTanue. Ycenex u Heyaada. Cepust uCNIbITaHUM 10 niepBoro ycnexa. Cepus
ucnelTanuii bepaysm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.

CrydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEM. MaremaTtndeckoe
oXuJaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OOJNBIIMX yucel. M3MepeHue BEpOSITHOCTEW C MOMOIIbIO
yacToT. Poib 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a >KU3HHU  (30pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUH JIJIS pellieHus 3a1a49 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSM COUMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTEHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTpEJCICHUs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MpPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHuss ydeOHOM 3ajmauu (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy pPEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHus1, CONOCTABIISATH CBOU CYKIACHHUS C CYXKIACHUSIMU IPYTUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POpMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM palOThl, pacnpenessTh BUIbI PabOT, JOrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBUS C JPYTMMHU WICHAMH KOMAaH/IbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ajrOPUTM pelIeHMs 3afadd (WM ero
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 CaMOITPOBEPKH, CAMOKOHTPOJIS MPOoIecca M pe3ybTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA JIEITEIBHOCTH MOCTABICHHOM LEIH U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBlICHHbIE B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKoe, MeuaHa, HauOoyblliee W HaMMEHbIIee 3HAYeHUS,
pa3mMax.

NMeTh mnpeacTraBieHUE O CIy4allHOM HM3MEHUYMBOCTM HAa IpUMEpax IIEH,
(¢u3NYeCKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

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

W3Bnekats U mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
TabyuIl, TuarpamMm, rpadukoB, MPEACTABIATh JaHHBIC B BUJE TaOJHUII, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUH U 4YaCTOTHI COOBITUM, B TOM YHUCIIE TIO
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHHU.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4alHOIO SKCIEPUMEHTa,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, JOMOJTHEHUE,
NEPEYNCIISATD FIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe npeIcTaBIeHUe MHOXKECTB U CBSA3EH MKy HUMU
JUTSL OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJE NPU PEIIEHUH 3a/1a4 U3 APYTHUX
y4€OHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

N3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B Pa3TUYHbBIX
VMCTOYHUKAX B BUJE TaOIHI], TUarpamMm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJIE
Ta0JIuIl, AUarpamMm, rpaukosB.



Pemary 3amaum opraHu3oBaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKMCATENBHBIE XApPaKTEPUCTUKU UL MACCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YKCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUT.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YHCJI€ B OIbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHUM JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUN bepHyIun.

NMeTs mnpencraBieHUE O CIy4allHOM BEJIWYMHE U O PpaCIpPElCIICHUH
BEPOSATHOCTEM.

NmMeTs mpencTraBieHUE O 3aKOHE OONBIIMX YHUCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bu6nmoreka [IOK
1 TpepCTABICHIE RAHHELX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 Omncatenbiias CraTHeTHi 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [{OK
3 Ciysaiitias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M 9acTOoTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHUS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001enne, cucTeMaTH3amus 3HAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 9 5
I[MTPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropente kypea 7 wiacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTUKa. PaccenBanue 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopwio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysaliseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O000111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIEMEHTEI KoMOUHATOpHKN 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrraris beprynm 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catydaiinas enminna 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 Obobmernue, KoHTpO, 10 ! https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 9
I[TPOI'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBienre faHHBIX B 1 bubnnorexa [JOK
Ta0IuIax https://m.edso0.ru/863ec1f8
5 [TpakTHyeckue BHIYUCICHUS 110 1 Bbu6mmoteka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u HHTEpIIpeTaLIUs 1 bubmmoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.eds00.ru/863ec78e
4 ITpakTrueckas padota "Tabmuirsr" 1 1
I'paduueckoe npencrapnenue
5 JIAaHHBIX B BUJE KPYIOBBIX, 1 bubmmnoreka HOK
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpamMmm
UYUreHue U NOCTPOEHUE THarpamm.
6 [Tpumeps! nemorpadudeckux 1 bubmorexa LOK
PHMEp p https://m.edso0.ru/863ed602
JuarpamMmm
7 [TpakTnueckas pabota 1 1 bubmuoreka [IOK
"uarpamMmbr” https://m.edso0.ru/863ed72e
8 Yucnossie Habopbl. CpenHee 1 bubnmnoreka [JOK

apupmMeTHIecKoe

https://m.edso0.ru/863ed846



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

9 Uucnossie Habopsl. CpenHee bubmmoreka [JOK
apupMeTHIECKOoe https://m.edsoo.ru/863ed846
10 Menauana 9icioBoro Habopa. bubnmnoreka HOK
YcTounBOCTE MeAUAHBI https://m.edsoo.ru/863edb3e
1 Menuana 4rciioBOro Habopa.
YV cTONYNBOCTh MEIAHEI
12 [TpakTuueckas padora "Cpenaue bubmmoreka [JOK
3HaYeHUA" https://m.edsoo.ru/863edc6a
Hawubomnpuiee n HanMeHbIIIee
13 3HAYECHHS YUCIOBOTO HAabopa. bubmmorexa [JOK
https://m.edsoo.ru/863ee07a
Pazmax
Hawubonbiiee u HauMeHbIIICe
14 3HAYCHMS YUCIOBOTO Habopa.
Pazmax
Hawubonbiiee 1 HauMeHbIIICe
15 3HAUEHUs YHCIOBOTO HAabopa.
Pazmax
KonTponsHnas pabora no temam
16 "IIpencraBicHue TaHHBIX. bubnmorexa IOK
https://m.eds00.ru/863ee390
OmnucarenbHas craTucTUKA"
17 Crny4daifHasi ”3MEHUYNBOCTh bubnnorexa [JOK
(mpumepsb) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaUCHHI B MAaCCHBE bu6nmorexa LIOK
JaHHBIX https://m.edso0.ru/863ee69c
but6mmorekxa [IOK
19 I'pynmmposka https://m.edso0.ru/863ee9d0
20 I'ucrorpammel



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
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

bubnunoreka LIOK

21 PucrorpamMet https://m.edsoo.ru/863eeelc
[TpakTrueckas pabota bubmmoreka [JOK
22 .
"CnyuaiiHasi UBMEHYMBOCTB" https://m.edso0.ru/863eecc8
I'pa, Bepimna, pedpo.
23 Hp e(bCTa]I:JIeHI/Ie 32 arr)m C bubmmorexa LIOK
bea 8 https://m.edso00.ru/863eef52
OMOIIbI0 Tpada
CreneHb (BaJICHTHOCTB)
24 BepmuHbL. Yncio pédep u bubnuoreka [IOK
CyMMapHasi CTEIIEHb BEPILIVH. https://m.edsoo.ru/863efOba
Ilenp u UK
enb U UKL [yt B rpade.
25 ﬁ e CT;BJIGHI/IG};TCBHI%EOE)TI/I bubmmorexa LIOK
pedl https://m.eds00.ru/863ef236
rpada
26 [IpencraBnenne 06 bubnunoreka LIOK
OpPUEHTHPOBAaHHBIX Ipadax https://m.edsoo.ru/863ef3b2
97 CryqaifHbIN OTIBIT U CITy4alHOE bubmuoreka [IOK
coObITHE https://m.edso00.ru/863ef4d4
BeposiTHOCTB M 4acToTa COOBITHSL.
Ponb ManoBeposTHBIX U bubmuoreka [IOK
28
IIPaKTUYECKH TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B IPUPOJIE U B OOIIECTBE
29 Momsera u urpanbHas KOCTh B
TEOPHH BEPOSATHOCTEH
[IpaxTuueckas padora "Hacrora bu6muoreka [JOK
30
BbINaJcHUsA opia” https://m.eds00.ru/863ef8a8
31 KonTponbhas pabota no remam bubmuoteka [IOK

"Cry4aitHasi "3MEHUYUBOCTb.

https://m.eds00.ru/863f0186



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

I'pads1. BeposiTHOCTD cityuaitHOTO
coObITHs"

39 [ToBTOpenue, obodIIeHNE. 1 bubnuoreka [JOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEHME, 000OIICHHE. 1 bubnunoreka LIOK
OnucarenbHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, 06001IEHNE.

34 BeposTHOCTE citydaiiHOTO 1 bubmorexa [JOK

P yd https://m.edso0.ru/863efecO
COOBITUSA
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencrapieHue JaHHBIX. 1 bubnmnoreka HOK
OmnucarenapbHasl CTaTUCTHKA https://m.edso0.ru/863f029¢
5 Crny4aifHasi ”3MEHUHUBOCTb. 1 bubmmoreka [JOK
Cpennue yncnoBoro Habopa https://m.eds00.ru/863f03fc
3 Cnyuaitasie coobiTUsA. BepostHocTH 1 bubnnoreka [JOK
Y 4YaCTOThI https://m.eds00.ru/863f0578
Kitaccuueckue mojenu Teopuu
4 BEPOSTHOCTEH: MOHETA U UTpajIbHas 1 bubmorexa [JOK
P ' P https://m.eds00.ru/863f076¢c
KOCTb
bu6nmorexa LIOK
5 1
OrictoneHHs https://m.eds00.ru/863f0a50
bubnmorexa LIOK
6 1
Jlucniepens auenosoro Hadopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIOHEHUE 1 bubmuoteka [IOK
YHCIOBOro Habopa https://m.edsoo.ru/863f0bfe
8 JnarpaMmMbl paccenBaHUs 1 bubmorexa LOK
P P https://m.eds00.ru/863f0ea6
bubnunorexa LIOK
9 M 1
HOKECTBO, TOAMHONKECTBO https://m.edso0.ru/863f1180
Orneparuy HaJ MHOKECTBAMH:
patt 8 bubmuoreka [{OK
10 o0beAMHEeHNE, TIEpPEeCeUCHHE, 1

JOIIOJIHCHUEC

https://m.edso0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepanuii HaJl
MHO>KECTBAMH: TIEPEMECTUTENBHOE,

bubnunoreka LIOK

11
coueTaTelbHOe, https://m.edsoo.ru/863f1784
pacupenenuTeIbHOe, BKIIOUCHUS

12 I'padmueckoe npencraBieHue Bu6muotexa [JOK
MHOKECTB https://m.edsoo.ru/863f198c

13 KoHTposbHas paboTta 1mo Temam
"Cratuctrka. Muoxkectna"

14 DneMeHTapHbIe COOBITHS. bubmmoreka [JOK
Crnyyaiinble COOBITUS https://m.edsoo.ru/863f1dec
baaronpusrcTs ue

15 3JIeMeHFT)a HbIE Z:)(gflmﬁ buGnuorexa [IOK

P o https://m.edso00.ru/863f1dec
BepositHocTn coObITHI
baaronpusrcTs ue
16 3neMeHFT)a HBIE Z:)(gflmﬁ bubnnorexa [JOK
P o https://m.eds00.ru/863f1f72
BepositHocTu coObITHI
OMNBITHI ¢ PAaBHOBO3MOXHBIMU
17 dJIEMEHTAPHBIMH COOBITHIMU bubnmorexa [JOK
. pu ' https://m.eds00.ru/863f21ca
CrnyualiHblii BBIOOD
OMNBITHI ¢ PAaBHOBO3MOXHBIMU
18 dJIEMEHTAPHBIMH COOBITHIMU bubnmorexa IOK
. pv ' https://m.eds00.ru/863f21ca
CryuaitHblii BEIOOD
[IpakTuueckas pabora "OmnbIThI C

19 aBHOBO3MOKHBIMH bubmmorexa TIOK
P \ https://m.eds00.ru/863f235a
DIIEMEHTAPHBIMU COOBITUSIMU

20 Tlepeso but6mmorexa [IOK

https://m.edsoo.ru/863f2a4e
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CaoiicTBa jepeBa: €IMHCTBEHHOCTD
IyTH, CYIIECTBOBAaHNE BUCSYCH

bubnunoreka LIOK

21 BEPILUHBI, CBSA3b MEXY YHCIOM https://m.edso00.ru/863f2bac
BEpILKH U 4nciaoM péodep
bubnunoreka LIOK
22 Hpapnio yMroskeris https://m.eds00.ru/863f2cd8
bubnunoreka LIOK
23 Ipasiiio ymHOMKCHHS https://m.eds00.ru/863f2e36
bubmuoreka [IOK
24 lpornBomonoxoe codbrTHe https://m.edso00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1nHEeHNE bubnnoreka [JOK
U TIEPECCUYCHHUE COOBITUIM https://m.edso00.ru/863f3214
26 HecoBmectabie coObiTHs. Dopmyna bubmmoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectablie coObiTHs. Dopmyna bubnnorexa [JOK
CJI0’KEHUS BEPOSATHOCTEN https://m.edso00.ru/863f3764
[TpaBuIO YMHOXKEHUS
08 BEPOATHOCTEN. Y CIIOBHAs bubmuoreka [IOK
BEpOATHOCTh. HesaBucumblie https://m.edsoo.ru/863f38ae
cOOBITHS
[TpaBuIO YMHOXKEHUS
29 BEPOSITHOCTEM. Y CIIOBHAs bubmmnoreka HOK
BEpOATHOCTh. HesaBucumblie https://m.eds00.ru/863f3b06
COOBITHUS
IIpencrasienue ciry4aitHOTro bu6muoreka [JOK
30
DKCIIEPUMEHTA B BUJIE JIepEBA https://m.edso0.ru/863f3che
31 [IpencraBienue ciydaitHOro bubmuorexa [IOK

SKCTIEpUMEHTA B BUJIE JIepeBa

https://m.edso00.ru/863f3f20
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[ToBTOpenue, o6oOIICHNE.

32 H 1 Bu6muoteka [JOK
PEACTABICHHE AAHHBIX. https://m.eds00.ru/863f4128
OmnucaresnbHas CTAaTUCTHKA
bubnunoreka LIOK
33 TosToperme, obodmenne. Ipager 1 https://m.eds00.ru/863f4312
KonTtponbHas pabora mo Temam
34 "Cny4aiiHble COOBITHS. 1
BepositHocTs. ['padsr"
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoasubie IIpakTnyeckue Aara unpposkIe
Bcero U3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
bubnmnoreka HOK
! HpeacTasieHme JaHERX 1 https://m.edSO(I)l.ru/863f47ea
bubnnorexa [JOK
2 Omucatenbiias CraTHCTHi 1 https://m.edso:)_.[ru/863f47ea
3 Onepanuu Haa COOBITUIMU
4 HezaBucumocTs coObITHI
5 KoMOuHaTopHOE TIpaBHIIO 1 bubnnorexa [JOK
YMHOKECHUS https://m.edso0.ru/863f4e16
5 ITepectanoBku. dakropuan. 1 bubnnoreka [JOK
CoueTaHus U YUCIIO COYETAHUU https://m.edsoo.ru/863f4e16
bubnmnoreka HOK
! Tpeyromrii Hackas 1 https://m.edSO(I)_.Iru/863f5014
[IpakTuueckas pabota
8 "Berunicienne BEpOsITHOCTEN C 1 1 bubnmnoreka HOK
UCIOJIb30BAHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GyHKIMH 3JIEKTPOHHBIX Tabnum"
I'eomeTprueckas BEpOATHOCTb.
9 CryvaiiHblii BBIOOp TOUKH U3 1 bu6muoreka [JOK
(burypsl Ha MIOCKOCTH, U3 https://m.edso00.ru/863f5884
OTpe3Ka, U3 YTy OKPY>KHOCTH
10 I'eomeTprueckast BEpOATHOCTb. 1 bu6muoreka [IOK

CayvaiiHplii BBIOOp TOUKH U3

https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
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(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 YT OKPY)KHOCTH

I'eomerpuyeckas BEpOATHOCTD.
Cay4aiiHelii BBIOOp TOUKH U3

bu6nmoreka [IOK

11
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTru OKPY>KHOCTH
['eomeTpuyeckas BEpOATHOCTbD.
12 CrnyuaitHblii BEIOOP TOYKH U3 bubnmnoreka HOK
(burypsI Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5e10
OTpe3Ka, U3 Iyru OKPY>KHOCTH
HcneiTanue. Ycnex u Heynayva.
13 Cepus UCIBITAaHUH 10 IIEPBOTO bubmorexa [JOK
P A P https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex 1 Heygada.
14 Cepus UCIBITAaHUN 10 neyioro bubmorexa HOK
P A P https://m.eds00.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygaya.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrexa
Hcnbitanusa beprymm.
16 BepositHOCTH COOBITHII B cepun bubmorexa [OK
P 5 p https://m.edso0.ru/863f64d2
ucnbiTaHui beprynnm
Hcnbitanusa beprymin.
17 BeposarHocTr coObITHIT B cepun bubmorexa [JOK
P 5 p https://m.edso0.ru/863f6680
ucnbiTaHui beprynmm
18 IIpakTyeckas pabora bubmuoreka [JOK

"Ucnerranusa beprymm"

https://m.edso0.ru/863f67de



https://m.edsoo.ru/863f5bfe
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19 Crny4aiiHasi BeJIMUMHA U bubmmoreka [JOK
pacrpeiesieHle BEpOsITHOCTE https://m.eds00.ru/863f6b44
MaremaTHuecKoe 0KUJaaHue 1 bubmuorexa [JOK

20 N
JUCIIEPCHS CIIy4alHOM BEJIMYNHBI https://m.eds00.ru/863f6da6
[IpumMepsr MaTeMaTHIECKOTO

21 0XKHJIaHUs KaK TEOPETUUECKOTO bubmorexa HOK

g p https://m.edso0.ru/863f6f86
CpPEIHETr0 3HAYCHUS BETUIHHBI
bu6nmoreka [IOK
22 I1 S
OTUITHE © SAKORE DOTBIHAX JHCCT https://m.edso0.ru/863f72c4

93 N3mepenne BepoATHOCTEN € bubmmoreka [JOK
HOMOIIIBIO YaCTOT https://m.edso0.ru/863f7652

24 [IpumeneHnue 3aKkoHa OOIBIINX Bbu6moteka [JOK
quCcen https://m.edso0.ru/863f7116

o5 O60061eHue, cucTeMaTu3alus bubnnorexa [JOK
3HaHuil. [IpencraBnenne n1aHHBIX https://m.edso00.ru/863f783c
O0001enue, cucTeMaTH3aIis

26 3HaHui. OnncaTensHas
CTaTHCTHKA
O0006111eH1E, CUCTEMATH3AIIHS

27 sHanui. IIpeacraBienne JaHHBIX bubmorexa [OK

- Liped a ' https://m.edso0.ru/863f893a
OnmcaTenbHas CTaTUCTHKA
O0006111eH1E, CHCTEMATU3AIIMS
28 3HaHUH. BEposATHOCTE CIIy4aiiHOTO bubmorexa [JOK
- PP ya https://m.edsoo.ru/863f7a4e
COOBITHS
O0001enue, cucTeMaTH3aIus
29 3HaHUH. BeposITHOCTH CiTydaifHOTO bubnmnoreka [JOK

COOBITHS. DJIEMEHTEI
KOMOMHATOPUKHU

https://m.eds00.ru/863f7¢c9c
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O0001menue, cucTeMaTH3aIUs

. bubnuorexa [IOK
30 .0 1
SHAHHH, SJICMCHTET https://m.eds00.ru/863f7e54
KOMOWHATOPUKH
O0001menue, cucTeMaTH3alUs
31 3HAHUU. DJIEMEHTHI 1 bubnnorexa [{OK
komOuHaTopuku. CiyJaiiHble https://m.eds00.ru/863f8408
BEJIMYMHBI M pacrpee/iCHUs
O0001menue, cucTeMaTH3alUs
32 spanuii. CayJaiinple BEIUUNHEL U 1 bubnnorexa [IOK
YA https://m.edsoo.ru/863f861a
pacripeeeHus
bubmuoreka [{OK
33 4 0 1
TOTOBAs KOHTPOIbHAA paboTa https://m.edso0.ru/863f8b56
34 O0001menne, cucTeMaTH3aIUs 1
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurate uHpOpMaLMIO, TMPEICTaBICHHYI0O B  Ta0nuiax, Ha
51 quarpaMMmax, TpEACTaBIATh JaHHbIE B BHIEC TaOJHI, CTPOUTH
JuarpamMmbl (CTOJIOMKOBBIE (CTOJI0UYAThIE) M KPYTOBBIE) IO MacCHBaM
3HAYECHHUU
5 5 OnucelBaTh ¥ HMHTEPIPETUPOBATH PEaJbHBIE YHCIOBHIC JaHHBIE,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh ANl ONUCAaHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTEPUCTHKH: CpeaHee apuMeTHIecKoe, MelnaHa, HanOobIee
Y HalMEeHbIlIee 3HAYCHHUSI, pa3Max
MMeTrp mpencraBiieHHE O CIy4alHOM M3MEHUYMBOCTH HA IPUMEPAX
5.4 1eH, GU3NYECKUX BEJIUYUH, aHTPOIOMETPUUYECKUX JAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatp 1 TpeoOpa3oBbIBaTh WHPOPMAINIO, TPEICTABICHHYIO B
5.1 BUjIe TaONHUL, AUarpamm, rpapuKoB, MPEACTABIATh JJAaHHBIE B BHJIE
TabJInL, AUarpaMM, rpaduKkoB
OnwuceBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUYECKUX ITOKA3aTEIeH:
5.2 CpeIHMX 3HAUEHUH M Mep paccewBaHUs (pa3Max, IUCIEpPCHs H
CTaHJApPTHOE OTKJIOHCHHE)




£ 3 HaxonnuTe 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUI, B TOM
' qucyIe Mo pe3ysbTaTaM U3MEPeHUN U HaOII0JeHUN
HaxonuTh BEpOSTHOCTH CIY4YalHBIX COOBITHM B OMBITAaX, 3HAas
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 & Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIY4aiHOTO
' HKCIEPUMEHTA, AMarpaMMbl DIlepa, YUCIIOBas psimast
OnepupoBaTh NMOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
£ 6 olnepalMyd  Haj MHOXECTBaMH: OObeIMHEHHE, TIepecedeHue,
' JOTIONIHEHHE; ITIEPEYMUCIATh DJIEMEHTbl MHOXECTB, IPUMEHATH
CBOMCTBA MHOXECTB
Hcnonp30Bate rpaduveckoe IMpEAICTaBICHUE MHOXKECTB M CBSI3EH
5.7 MEXy HUMHU JUJIs ONIMCAHUS IIPOLECCOB U SBJICHUH, B TOM YHCIIE U
pELIeHUH 3aJa4 U3 APYruX y4eOHBIX ITPEIMETOB U KYPCOB
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabrara
5 BepoATHOCTB M CTaTUCTHKA
M3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTaBICHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONul, aAuWarpamm, rpadukos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMII, Uarpamm, rpagukon
£ 5 Pemate 3a1aun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' UCMOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XApAaKTEPUCTHKU JUISI MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCJIE CPEIHHUE 3HAYEHUS U MEpHI
paccenBaHus
£ 4 HaxonuTh 4acToThl 3HaYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YACH Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI
- HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OIbITAX,
' B TOM 4YHCJIE€ B OIBITAX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpHUSAX HCIBITAHUH 10 MEPBOTrO yclexa, B Cepusix

ucnbITanuil beprymim

MMeTts npencraBieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpeIeICHUN

5.6

BEPOSITHOCTEN

HmeTpb mpescTaBieHue 0 3aKOHE OOJBIINX YHCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4aliHOM H3MEHYMBOCTM U O POJM 3aKOHA

OOJIBIITNX YKCE B IPUPOE U OOIIECTBE




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, JUarpamm, rpadukoB. 3anoiHeHne
Ta0JIMIl, YTEHUE U TIOCTPOCHHUE TUarpamM (CTOJOMKOBBIX (CTOJIOYATHIX) H
51 KpyroBbiX). UrteHwe rpaduKOB peajgbHBIX IporeccoB. M3BiaeueHue
uH(pOpMaIllMK U3 JIUarpaMM W TaOJUIl, WCIOJIh30BAaHUE M HHTEPIPETAIUs
TAHHBIX
OnucatenbHas CTaTHCTUKA: cpelHee apudmeTnyeckoe, MeauaHa, pa3max,
52 HauOoJbIllce W HAWMEHBINEE 3HAYCHUS HaOOpa YHCIIOBBIX JTAaHHBIX.
[Ipumepsl cnyyallHON U3MEHUNMBOCTU
Crny4aiiHbli SKCTIEpUMEHT (OIBIT) U CiIydaiiHoe coObiThe. BeposTHOCTh M
5.3 yacTtoTa. Ponb MajaoBEepOSITHBIX U MPAKTHUYECKHU JOCTOBEPHBIX COOBITHI B
pHUpoJIie U B o0I1ecTBe. MOHETa U UTpalibHAsI KOCTh B TECOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncno pédep m cymmapHas
5 4 cTenieHb BepiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Lenu u nukiel. [lytu
' B rpadax. OO0xox rpada (dinepoB myTth). IlpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BHIE TaOIUIL, TUarpaMm, rpaukoB
59 MHOXeCTBO, JJEMEHT MHOXECTBa, MOJMHOXecTBO. Ormepanuu HaJ
' MHOKECTBaMU: 00BEIMHECHUE, TIEPECCUCHHE, JTOTTOJTHEHUE
53 CaolicTBa onepanuii HaJ MHO>KECTBAMMU: TIEPEMECTUTEIIBHOE,
' coueTaTeNbHOe, paclpeAeTuTENbHOE, BKIIOUCHUS
£ 4 Hcnonb3oBanue rpaduueckoro mpencTaBiICHHs MHOXKECTB AJI OMUCAHUS
' peaTbHBIX TIPOIECCOB U SBJICHUH, TPH PEIICHUN 33]1ad.




55 N3mepenne paccemBaHus JaHHBIX. J(MCepCHs U CTAaHAAPTHOE OTKIOHEHUE
' YHCIOBBIX HAOOpoB. J{narpamma paccenBaHUs
DOneMeHTapHbIe COOBITHS chay4aitHoro ombita. CiydaiiHble COOBITHS.
56 BepostHoctu coObiTuif. ONbITI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coObiTusiMu. CryuaiiHblii  BbIOOp. CBsI3p MEXIy MAaJOBEPOSTHBIMU MU
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [€peBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSYCH BEPIIMHBI, CBSI3b MEXKIy YHCIOM BEPIIUH W YUCIOM pEdep.
[TpaBuiio ymHoxeHus. Pemienue 3a1au ¢ moMoIbo rpagos
[IporuBononoxxusie coObiTusA. Jmarpamma Oiinepa. OObenuHEeHHE U
5.8 nepecedeHre coObiTuil. HecoBmecTHbie coObiTus. Dopmyna CloXKEHHUS
BEPOSATHOCTEM
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHoxxenus. HezaBucumbie coObITUS
[IpencraBnenue »skcnepuMeHTa B BUJe JepeBa. PemieHue 3amay Ha
5.10 HAaXO0’KJICHUE BEPOATHOCTEN C TOMOILBIO IEpeBa CIy4ailHOIO IKCIIEPUMEHTA,
nuarpamm Diepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBneHue NaHHBIX B BUJIE TA0IHUIIL, AHArpamMm, rpaQikoB, HTHTEPIPETaIUs
5.1 JTaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpauKkoB MO peaTbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CodeTaHus U YUCIIO COUCTAaHUI
5.4 Tpeyronbuuk [ackans. Pemenue 3amau ¢ ucnosib30BaHuEM KOMOWHATOPUKHU
£ 6 ['eomeTpuueckass BeposiTHOCTh. CiydalHbIl BBHIOOpP TOUKM U3 (QUIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 Ucneitanne. Yenex u Heynaua. Cepus HCIIBITAHUN 10 IEPBOTO ycIlexa
5 7 Cepust ucneitannii bepuynnu. BeposTHOCTH COOBITHH B CEPUHM UCIIBITAHHI
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesIeHue BEPOSTHOCTEN




Marematuueckoe oxxugaHue u gucrnepcus. [Ipumepbl MaTeMaTHuecKoro

> 0’KMJIaHMSI KaK TEOPETUYECKOI0 CPEIHEr0 3HAYCHUS BEJITUYNHBI

510 MaremaTtnueckoe OXHUAAHUE W JIUCIEPCUs CIyYalHON BEIWYMHBI «YHCIIO
' YCIIEXOB B CEpUU UCIBITAaHUHN bepHyin»

E11 [TonsTHe 0 3akoHe OoNbIIMX yMcel. M3MepeHne BepOsITHOCTEH € MOMOIIbIO

qacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YMCEN B IPUPOJIE U 00IIecTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOXKECTBAMH; yMEHHE ONEpPUpPOBATh MOHATUAMU: rpad,
CBSI3HBIU rpad, AepeBo, MUK, IPUMEHSITh UX IPU PEUICHUH 3a/1a4; YMEHHE
UCIIOJIb30BaTh TIpaduueckoe MpeiCcTaBIeHHE MHOXECTB JUIs ONHUCAaHUs
pealIbHBIX MPOLIECCOB U SIBJICHUM, U PEILICHUY 3a/1a4 U3 IPYTrUX y4EOHbIX
IPEIMETOB

YMeHue OIICPHUPOBATL IOHATHUAMH: OIPCACICHUEC, aAKCHOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BBICKA3bIBAHUSA, IIPUBOAUTL IIPUMEPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHHUI

YMeHue onepupoBaTh IOHATHUSMHU: HATypaJbHOE YHCIO, IIPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTb HaTypalbHBIX YUCEII, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs ApO0b U JIeCTUYHAs 1pO0b,
CTaHJApPTHBIN BHUJI YMCJIA, PALIUOHAIBHOE YHUCII0, UPPALMOHAIIBHOE YHCIIO,
apu@mMeTHyecKuil KBaJpaTHbI KOPEHb, YMEHHME BBINOIHATH NEHCTBUS C
4YUCJIaMH, CPABHUBATH M YIOPSAOYMBATH YMCIIA, NIPEACTABIIATh YUCIA HA
KOOPJIMHATHON NIPSIMOM, OKPYIVIATh YHCIIA; YMEHUE JENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarb NOHATHUSAMU: CTENEHb C LEJNBbIM IOKa3aTeeM,
apudMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOYJIEH, aireOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM CcTereHU OoJiblIe
€JIMHUIIBI; YMEHHUE BBITIOJHATH PAacu€Thl MO GopMyiam, Mpeodpa3oBaHus
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOXKUTEIIN, B TOM YUCJIE C UCII0JIb30BAaHUEM
dbopMyI pa3HOCTH KBaAPaTOB U KBAJapaTa CyMMBI U PAa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
pallOHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JHHEWHbIE HEpaBEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM 4YHCJIE [IPH PELIEHUH 33]a4 U3 IPYTUX MPEAMETOB U MPAKTUIECKUX
3a]a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAHHATHYIO
IJIOCKOCTH JIJIs1 U300pakeHusl pellieHU ypaBHEHH, HEPaBEHCTB U CUCTEM




YMeHue onepupoBath MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, NMPOMEKYTKH BO3pPACTAHMS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUPOBATh TOHATUSAMH: MpsAMas MPONOPLUOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBajpatuyHas (QYHKUOUS, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, rurnepoosia; yMeHue CTpouTh rpaduku yHKIHHA, UCTIOIB30BaTh
rpaduKy 7Sl OTPENEICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIA
pelieHns 3a/a4 W3 APYTuX YYeOHBIX MPEIMETOB M PEalbHOM >KU3HU;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUYNHAMH

Ymenue OIIEpUPOBAThH HNOHATUSAMH: IIOCJIEI0BATEIBbHOCTD,
apudMeTHUecKasi 1 TeOMETPHUECKas MPOTPECCHH; YMEHUE UCIIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBHOCTEH, POPMYIIBI CyMMBI M OOIIETO 4YIEHA MPH
peLIeHUH 337a4y, B TOM YHCIE 337ad U3 JPYruxX y4eOHBIX MPEeIMETOB H
pEATbHOM KU3HU

YMeHue pemaTh 3a/1a41 pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLEHTHI, JOJIH
Y 4acTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH IMOKYIIOK U YCIIYT,
HaJIOTHM, 33Jayd U3 O0JacTU YOpPaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); yMEHUE COCTABIISITh BBIPAXKEHUSI, ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 3aJadyd, MCCIEAOBATH IOIYYCHHOE DPCILIECHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJIYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (QUTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUN  TPEYrOJIbHUKH,  MPSMOYTOJIbHBIH  TPEYTrOJbHUK,
MeaMaHa, OHMCCEKTpuca U BBICOTa TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napanjienorpaMM,  pomM0O, NPSAMOYTOJbHHMK,  KBajpaT, Tpameuus;
OKPYXHOCTb, KpYI, KacarejbHas; 3HAaKOMCTBO C IIPOCTPAaHCTBEHHBIMU
burypamu; ymMeHue pemaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXXJEHHE I'€OMETPUUYECKUX BEJIMYMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh IMOHATUSAMHU: PABEHCTBO (UrYp, pPABEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD NPSAMBIX, YTOJI
MEXIy NpSAMbIMH, NEPHEHIUKYJSApP, HAKIOHHAsA, NPOEKIHs, Momodue
¢uryp, momoOHble TPEYroJbHUKH, CUMMETPHsS OTHOCHTEIbHO TOYKH U
NpsIMOM; yMEHHE pacllo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Toj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMbIX B OKPYKaIOLLEM
Mupe

YMeHue onepupoBaTh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroa (BEeIHMYUHA
yria, CHHYC U KOCUHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/1b; YMEHUE OLICHUBATh
pa3Mepbl NIPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
NPUMEHSTh (POPMYJIBI IEPUMETPA U TUIOIIATU MHOTOYTOJIbHUKOB, JJIMHBI
OKpPYXKHOCTM W  IUIOUm[aAd  Kpyra, oObeMa  MHPSIMOYTOJIBHOIO
napajulefienunena;  yMEHWe  NPUMEHATh  IpPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYroJbHUKA, TEOpEMY




[Mugaropa, TpUroHOMETpPUYECKHE COOTHOUICHHUS Ul BBIYMCICHUS JUIMH,
pacCTOAHUH, TJIOIIAACH
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YMmenune u300pakaTh IUIOCKHME (QUIyppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (QUTYpBl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSIMOYIOJIbHAs CUCTEMa KOOpAMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKALIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHUs 3a1a4, B
TOM YHCJIE€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU
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VMeHHe OnepupoBaTh MOHATUSIMH: CTOJIOMKOBBIC U KPYTOBBIC THArPaMMBbI,
TaONIMIBI, CpelHee apuMETHUecKoe, MeauaHa, HauOoNbIIee W
HaMMEHbBIIICE 3HAYCHMSI, pa3MaxX YMCIIOBOIO HAOOpa, yMEHHE U3BJICKATh,
UHTEPIPETUPOBATH M MTPe0OPa30BhIBaTh HHPOPMAIIUIO, TPEACTABICHHYIO
B TaOJIMI[aX ¥ Ha JUarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTEPUCTHKH
peaNbHBIX IMPOIECCOB M SBJICHUI;, YMEHHE paclo3HaBaTh H3MEHUYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMHU: CIIyYalHbI ONBIT (CilydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COObITHE  (BJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITaXx C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PeLaTh 3a1a4K
METOZI0M OpPraHM30BaHHOI'O Iepedopa M € MCIOJIB30BAaHUEM IIpaBUiIa
YMHOXXEHUS; YMEHHME OILIEHMBAaThb BEPOATHOCTH peabHBIX COOBITUH U
ABJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY’KalollleM MHpE M B KU3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMeHnue BLI6I/IpaTB HO)IXO)IHH_II/Iﬁ H3y‘leHHHﬁ MCTOJ JJI1 pCHICHUA 3a1a1H,
MNPUBOJAUTE HNPHUMEPBI MATEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUpoAc U
JKU3HH, pacCro3HaBaTb IMNPOSABICHUC 3aKOHOB MATCMATHKH B HUCKYCCTBE,
OIMUCBIBATH OTACIBHLIC BBIAAIOMIMCCA PE3YJIbTAThI, IMOJYUYCHHBIC B XO/C
Pa3sBUTHUA MAaTEMAaTUKHU KaK HAYKU, IPUBOAWUTE MPUMEPHLI MATEMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HCTOpUHN




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yuciia 1 BIYUCICHUS

1.1 Hatypanbuble u nensie yrcina. [Ipu3Haky 1eIMMOCTH LENbIX YHCes

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIC MEPUOINIECKHE
' apoou

1.3 Panmonanesubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTenbHbIe 4YHcla. ApUPMETHYECKHE ONepanuud C JIeHCTBUTEIbHBIMH
' YUCIaMK

15 [TpuOnmkEHHBIC BBIYUCIICHUS, TPaBWIA OKPYIVICHUS, MPHKUAKA ¥ OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHHbIe BbIpa)keHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )

59 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHATIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeneHU

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

55 ApudmeTnueckuii KOpeHb HaTypadbHOU cTerneHu. J{elcTBus ¢ apuMeTuuecKuMu
' KOPHSIMH HAaTypaibHOU CTEICHH
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Lensie u ApoOHO-palMoHaNbHBIE ypaBHEHUS. CHCTEMBI M  COBOKYITHOCTH
' ypaBHEHUI

3.9 Ilenple W apoOHO-panMOHANIBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB

3.3 Permrenne TeKCTOBBIX 3a1a4
4 UucnoBbie OCTIEI0BATEIHLHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN

4.2 Apudmernueckas u reomeTpudeckas nporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB
) OyHKIMH

Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyakun. O0nacTs onpeneneHus u

51 MHOKeCTBO 3HaueHu# pynkuuu. Hynu ¢ynkmun. [IpoMexxyTKr 3HAKOTIOCTOSTHCTBA.

o [TpoMeXyTKM MOHOTOHHOCTH ()YHKITUH. MakCUMyMBl W MHHUMYMBI (DYHKIIHH.
HaubGonpiiee n HanMeHbIlIee 3HaUeHUE (PYHKITUN HA TIPOMEKYTKE

6 KoopauHaTsl Ha MPSMOW U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha miockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuoskecTBa
8.5 I'pads




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTuka. BeposiTHOCTb U cTaTHCTUKA: 7-9-€ Kiacchl: 0a30BbIi YPOBEHbD:
yueOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuii U.P., Amenko U.B.; mox pen.
SAmenko 1.B., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

*MaremaTuka. BeposTHOCTB U cTaTUCTHKA : 7—9-€ Ki1acchl : 0a30BbIH YPOBEHbD :
METOMYECKOE TOCOOME K MPEAMETHOM JINHUU YYEOHUKOB 10 BEPOSTHOCTU U
cratuctuke WM. P. Bricorikoro, . B. Slmenko nmox pen. U. B. Slmenko. — 2-¢
u3l., crep. — Mocksa : [Ipocsemenue, 2023 — 38 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6nuoreka IOK https://m.edsoo.ru/






