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HOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1u(poBOM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OONBIIYIO0 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTHUUECKUX MPUIIOKECHHH, TaK
U UX pOJIM B 00pa3oBaHMU, HEOOXOAMMOM KaXKA0MYy deloBeKy. Bospacraer uncio
npodeccuii, Mpu OBJIAJCHUH KOTOPBIMH TpeOyeTcs Xopoiuasi 6a3oBasi MOArOTOBKA
B o00JacTd BEpPOATHOCTHM U CTAaTUCTUKM, Takas TMOATOTOBKAa BakHA s
IPOAODKEHUS 00pa30BaHMs U JJIsl YCIEIIHON MPoQecCuOHANbHON Kapbephl.

Kaxapiii yenoBek MOCTOSIHHO TPUHUMAET PEIICHUsT Ha OCHOBE UMEIOIIUXCS Y
HETo JaHHBIX. A JUis 000CHOBAHHOTO MPUHATHS PELICHUS B YCIOBUSAX HEIOCTAaTKa
WK U30bITKAa HHGOPMAIIUU HEOOXOAMMO B TOM YHCIIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUYECKOE MBIIIUICHHUE.

VMEeHHO TO03TOMY OCTpPO BCTala HEOOXOAUMOCTh CGHOPMHPOBATH Y
oOyyaromuxcsi QyHKIMOHATBHYIO TPAMOTHOCTbD, BKJIFOUAIOIIYIO B ce0s B KauecTBe
HEOTHEMJIEMON  COCTAaBJISIONICH yMEHHE BOCIPUHUMATh U KPUTHYECKU
aHAJIM3UPOBATh UH(GOPMAIIUIO, TTPEICTABICHHYIO B PA3IMYHBIX (hOpMax, MTOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX IPOLECCOB M 3aBUCHMOCTEH,
IPOU3BOJUTH MPOCTENUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHILIMIIAMU cOOpa, aHalu3a u
NpECTaBICHUS JTAaHHBIX W3 Pa3IMYHBIX cep >XKU3HU OO0IIecTBa M ToCcyAapcTBa
npuoOiaeT o0ydallmmxcs K OOIIECTBEHHbIM HHTepecaMm. H3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpraHM3allM Iepebopa M mojacyéra vucia
BapHAHTOB, B TOM YHCJIE B MPHUKJIAIHBIX 33a4aX. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co3gaét MaTemMaTHdeckuii pyHIaMeHT 111 GOpMHUPOBAHUS KOMIIETCHITUHN B
obmactu MHGOPMATUKH M IUPPOBBIX TexHONOrui. Ilpyn M3ydeHHn CTaTHCTUKU U
BEPOSATHOCTH OOOTalIAlOTCS MPEACTaBICHUS OOYyYarolIUXCsi O COBPEMEHHOMN
KapTHHE MHpa W METOJax €ro HCCIeNOBaHUus, (OpMHUpPYETCS MOHUMAHHUE POIU
CTaTUCTHKH KaK MCTOYHHMKA COIIMAILHO 3HAYMMON MH(POPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUSI.

B coorBercTBUM C JaHHBIMU LEJNSIMU B CTPYKTYype HpOrpaMMbl yueOHOIO
Kypca «BepoATHOCTh U CTATHCTHKa» OCHOBHOTO O0IEro 0O0pa3oBaHUS BBIIEICHBI
CIIEAYIOUINE CO/epKaTeNibHO-MeToauueckue auHun: «lIpencraBienue NaHHBIX U
onucareiabHas CTaTHUCTHKa», «BeposTHOCTBY, «OleMeHThl KOMOMHATOPUKW,
«BBegnenue B Teopuio rpadony.

Copepxanne muanu «lIpencraBneHne JaHHBIX M OMHCATEIbHAS CTAaTUCTHKAY
CIIY’)KHT OCHOBOW mjii (hOpMHUpOBAaHMsI HAaBBIKOB PabOTHI ¢ HWHQpOpMAIUE: OT
YTeHUs] W MHTEepIpeTauud HHPOpMaIMi, MpeACcTaBIeHHOM B TalOnuIax, Ha
auarpamMmax M rpadukax, A0 cOopa, TpeACTaBiICHHUS W aHalu3a JAaHHBIX C
UCTIONIb30BAaHUEM CTAaTHCTUUYECKUX XapaKTePUCTUK CPETHUX H PaCcCEUBAHUS.
Pabortasi ¢ nmanHbIMH, OoOydaromuecs yd4arcs CUMTBIBATh U HHTEPHPETHPOBATH



JaHHbIE, BBIABUTaTh, apryMEHTHPOBATh M KPUTHUKOBATh MPOCTEUIIHME TUIIOTE3bI,
Pa3MBIIUIATH Hall (DaKTOpaMH, BBI3BIBAIOIIMMU H3MEHYMBOCTh, M OIEHUBATh HX
BIIMSIHUE HA pPacCCMaTPUBAEMbI€ BETUMYMHBI U MIPOLIECCHI.

NHTyUTHBHOE NpENCTABICHUE O CIyYallHOM M3MEHYHMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEW M TEHACHLMU CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JJIA
U3YUCHUS] TEOPUU BeposTHOCTEH. boibllioe 3HAUYeHHE HMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMHU.

[TonsiTue BEpOSTHOCTH BBOAMUTCS KaK Mepa MPaBAONOA00HUS CIy4aiHOTO
coObrtus. Ilpm wu3ydeHmm ydeOHOTO Kypca OOydYaroImuecss 3HAKOMSTCS C
OPOCTEHIIIMMUA ~ METOJAMH  BBIYMCJICHUSI  BEpPOSITHOCTEH B CIIyYalHBIX
AKCIIEPUMEHTAaX c PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXO/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIFOIIIMMU CTaBUTh M PEIIaTh 0oJiee CIOKHBIE
3amaun. B y4eOHBI Kypc BXOIAT HadajdbHBIC MPEACTABICHUS O CIIy4ailHBIX
BEJIMUMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOXECTBAMU M OCHOBHBIMHU OINEPALMSMU HAJ MHOKECTBAMHU, PACCMATPUBAIOTCS
IpUMEphl IPUMEHEHUS U1l pElIeHUs 3ajlad, a TaKXKe HCIOJIb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaX U yUeOHBIX MpeaMeTax.

B 7-9 kinaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M CTaTHCTHKA», B
KOTOpBIM  BXomsT pazgensl: «lIpencraBieHne JaHHBIX W ONHKCATENbHAs
cTaTUCTHKa», «BeposTHOCTHY, «IneMeHThl KOMOWHATOpUKW», «BBeneHue B
Teoputo rpadoBy.

Ha uzyyenue yuebHoro kypca «BeposiTHOCTh U cTatucTukay otBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenwo), B 8 kiacce — 34 ygaca (1 yac B
Heneno), B 9 kiacce — 34 gaca (1 yac B Henen).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

[IpencraBneHue NJaHHBIX B BUE TaOJUL, AUArpaMm, rpadukoB. 3anoJHEHHUE
TAONWIl, YTCHHE ¥ TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpPYroBbIX). UTeHne rpaduKoB peaibHbIX Mpo1eccoB. M3pneuenne nadpopMauu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALIUS IaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpelHee apudMeThyeckoe, MeIuaHa, pa3max,
HamOoJIblIEE M HAaMMEHbIEE 3HAYE€HHUs HaOOpa 4YHMCIOBBIX JaHHBIX. lIpumepbl
CIIly4YallHOM U3MEHYHMBOCTH.

Crny4daifHbI 3KCIIEPUMEHT (OMBIT) U cllydaitHoe coObiTue. BepodarHocTs u
gacTtoTa. Pojib MamoBepOsSTHBIX M MPAKTHUUYECKH JTOCTOBEPHBIX COOBITUI B MPUPOJIE
U B o01ecTse. MoHeTa U UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmua, pedbpo. Crenenp BepumuHbl. Yucno pédep U cymmapHas
crenenb BepinH. [IpencraBnenue o csizHoctu rpada. lemu u nukimel. [yt B
rpadax. Ob6xon rpada (dinepoB myTth). [IpencraBieHne o0 OpPHUEHTHPOBAHHOM
rpade. Pemenne 3a1a4 ¢ nomolupto rpagos.

8 KUIIACC

[IpeacraBienue 1aHHbIX B BUAE TaOIUI], TUarpamMmm, rpaduKoB.

MHOXECTBO, 3JEMEHT MHOXECTBA, IOAMHOXecTBO. Omnepauuu Hax
MHOKECTBaMU: OObEIMHEHHE, IepeceueHue, aonoiHeHue. CBoicTBa omepariuii
HaJ, MHOXXECTBAMH: IIE€PEMECTUTEIBHOE, COYETATEeIbHOE, pPACHPEIEIUTENBHOE,
BKIIIOUeHMs. Vcmonb3oBaHMe Tpa@UUeckoro MpPeNCTaBICHUS MHOXECTB s
ONMCAaHUS PEATBHBIX IIPOLIECCOB U SBJICHUM, DU PELICHUH 3a/1a4.

N3mepenune paccenBaHus AaHHBIX. J(Mcrnepcus M CTaHIAPTHOE OTKIOHEHHE
YUCIOBbIX HAO0OPOB. /[narpamMmma paccenBaHusl.

DOneMeHTapHble CcOObITUSL ciy4yailHOoro ombiTa. CiiydaiiHble  COOBITHSI.
BepositHoct  coObiTuii.  OmbITBI ¢ PAaBHOBO3MOMKHBIMHM ~ 3JIEMEHTAPHBIMU
coobiTusiMU. City4aitHblil BbIOOp. CBSI3b MEXKy MaJOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [1€pEBBEB: E€AMHCTBEHHOCTh IIYyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSA3b MEXIY UYMCIOM BepuIMH U yucioMm pédep. [IpaBuio
yMHOXeHHs. Pemenue 3aga4u ¢ moMopsio rpados.

[IporuBononoxusie coObiTus. Juarpamma Oiinepa. OObenuHeHue U
nepeceuenne  coObiTuii. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOATHOCTEW. YCJIOBHAs BEpPOATHOCTh. [IpaBmiio ymHOxeHus. HeszaBucumbie
coObrTus. IlpencraBienue skcrnepuMeHTa B BHJE JAepeBa. PemieHue 3agad Ha



HaxO0XJICHUE BEPOSTHOCTEW C IMOMOUIBIO JEpeBa CIYy4YallHOTO SKCIEPUMEHTA,
nuarpamm Dunepa.
9 KJIACC

[IpencraBinenne JaHHBIX B BUAE Taliul, JuarpamMm, rpaduKoB,
WHTEpHpeTalus JaHHbIX. YTeHue u noctpoeHue Tabiull, auarpamm, rpadukoB 1Mo
peaabHbIM JIaHHBIM.

[TepectanoBku u axropran. CodeTaHusi U YUCIO COUYCTAHUNA. TPEyroTbHUK
[Tackans. Pemenue 3a1au ¢ ucrnoiab30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckas BeposTHOCTh. CilydailHbI BBIOOp TOYKM U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

Hcnpiranne. Yenex u Heynaya. Cepus HCIBITAaHWM IO TEPBOTO ycmexa.
Cepuss ucnbiTanuii bepHynnu. BeposSTHOCTH COOBITUH B CEpUU  MCIBITAaHUN
bepnymnu.

CnyyaiiHas BelIMYMHA W pacHpeiesieHue BEpOsITHOCTEH. MaTreMaTtuueckoe
OoXuJaHne U aucnepcus. Ilpumepsl MaTEMAaTHYECKOTO  OXUJAHUSA  KakK
TEOPETUYECKOTO CPETHETO 3HAYEHUs BEJIMYMHBL. MaTeMaTH4ecKOe OXKUJAaHHUE U
JUCTIIEPCUS  CIIyYaWHOW BEJIMYUHBI «YHUCIO YCIEXOB B CEPUM HCHIBITAHUU
bepnymnmy.

[TonsiTrie 0 3akoHe OonbIIMX uKcenl. M3MepeHue BEpOSITHOCTEH C MOMOIIBIO
4acToT. PoJib 1 3HaueHHE 3aKOHA OOJIBIINX YMCEIT B MPUPOE U OOIIECTBE.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«BeposTHOCTD 1 CTaTUCTUKA» XapaAKTEPU3YHOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ PAa3BUTUS W 3HAYMMOCTH I PA3BUTHS LUBUIIU3ALINH,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISABIIITh M XaPAKTEPU30BATH CYIIIECTBEHHBIEC MPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOIICHUNW MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpENCNICHUs]  MOHSATHUM, YCTAHABIMBATh  CYLIECTBEHHBIM  MPHU3HAK
KJaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS W CPaBHEHHS, KPUTEPUHU
MIPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIMPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEpJUTEIbHBIC W OTpHUIIATENIbHBIC, €IUHUYHBIE, YacTHbIE W oOIIue,
YCIIOBHBIC;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBa MaTEMATHUYECKUX YTBEPKIECHUHN (MpPSMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BBIOMpAaTh HauboJiee MOAXOMAMI ¢  y4éToMm
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKHIA WHCTPYMEHT ITO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIOUIUE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBAaTh HWCKOMOE W JIaHHOE, (opMHpOBaThH
THIIOTE3Y, ApIYMEHTHUPOBAThH CBOIO ITO3HIINIO0, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIEHHI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBHTAThH
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a/a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBIICHNUS,

BBIOMpATh (GopMy mpenacTaBieHuss HHGOPMAIMM UM UIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HMHGOPMALMUU [0 KPUTEPHUSM, MPEATIOKEHHBIM
YUHUTENIEM UIIH COPMYITMPOBAHHBIM CAMOCTOATEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIOBUAMU
" OcJsiMHU O6IH€HI/IH, SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0Jie 00CYX/IE€HHS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, perraeMoi 3ajauu, BbICKa3blBaTh MJIEU, HAllEJIEHHbIE HA MOUCK
pelIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AMAJIOra, OOHApyXUBaTh pa3jM4ve U CXOJICTBO MO3ULIUWA, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAXKEHHUS;
IOPEACTABISATh  PE3yNbTaTbl  pPELIEHUs 3aJ1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BHICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNHU U OCOOCHHOCTEN ay/IMTOPUH;

NOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW Y MHAUBUIYaJIbHOM
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUI0
COBMECTHOM paboThl, pacOpeneysarh BHABI pabOT, JAOrOBapUBATHCH,
00Cy>XJaTh MPOLECC U PE3yJbTaT pabOThl, 0000IaTh MHEHHSI HECKOJIBKUX
JIFOJICH;

y4acTBOBaTh B TIPyNHoBBIX (opmax padoTel (0OCyxJIeHus, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbI U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThI
U KOOPAMHMPOBATh CBOMU JEHCTBUS C JAPYTMMH WIEHAMH KOMAaHJBbI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

CaMOCTOSITETILHO COCTaBJIAThH IJIaH, alrOPUTM pPElIeHUs 3aJayd (WIH €ro
4acTbh), BBIOMpATh CIOCOO pELIEHMs] ¢ Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHThI pEIIEHUH C Y4ETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIAJETh CIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTrara
pelIeHNs] MaTEMaTUYECKOM 3a/1auu;

NPEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPU PEIICHUH 3a]1auH,
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIIBHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSACHSTH MPUUYUHBI JOCTHKEHUS WM HEAOCTHXKCHUS LEIH,
HAXOJIUTh OMIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHNPEJMETHBIE PE3YJIBTATBI



K xonmy oOydenuss B 7 kjacce OOyyaroluics TMOJYYUT CIEAYIOIIUE
IIPEIMETHBIE PE3YJIBTATHI:

Uutarh WHQOpMaALMIO, NPEACTABICHHYIO B Ta0iauIax, Ha JIuUarpaMmMax,
OPEACTABIATh JAaHHbIE B BUJE TaONHI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbyaThie) U KPYroBbI€) IO MACCHBAM 3HAUYCHUIA.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEalbHbIE  YWCIOBBIE  JIaHHBIE,
Ipe/CTaBICHHBIC B TA0INIIAX, HA AHAarpaMMax, rpapukax.

Hcnonp30BaTh Mg ONMCAaHUS JAHHBIX CTATUCTUYECKUE XapPAKTEPUCTHKH:
cpenHee apudMeTHUYECKOe, MeauaHa, HauOoJbllee U HAaWMEHbIEEe 3HAYCHUS,
pa3max.

Nmete mnpencraBieHue O CilydyalHOM W3MEHYMBOCTM Ha IPUMEpPAx IIEH,
(bu3NYecKuX BEIMYUH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh IPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOydenuss B 8 kJjacce OOy4aromUMHCS TMOTYYUT CIEAYIONINE
IPEAMETHBIE PE3YIIBTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HHGOPMAIMIO, TPEACTABICHHYIO B BUE
Tabyuil, Tuarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUJIEC TaOIUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh aHHBIE C ITOMOLIBIO CTATUCTUYECKUX ITOKA3aTENEH: CPEIHUX
3HaYEeHUN U Mep paccenBaHus (pa3max, TUCIEPCHs U CTaHIapTHOE OTKIIOHEHHE).

Haxonuth 9acTOThl YMCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM UYHCIIE
1o pe3ybTaTaM U3MEPEHUN U HAOIIOICHHUIA.

Haxonutb BEpOSTHOCTU Cily4ailHBIX COOBITHI B OMNbITax, 3Has BEPOSITHOCTU
AJIEeMEHTapHbIX COOBITHIA, B TOM 4YHCIIE B ONBITAX C PABHOBO3MO>KHBIMHU
AJIEMEHTapPHBIMUA COOBITHUSMH.

Hcnons3oBark rpauyeckue MOJEIH: JEPEBO CIy4YailHOTO ASKCIIEPUMEHTA,
nyarpaMMBbl Dilsiepa, YuciaoBas mpsmast.

OnepupoBarb MNOHATUSMH: MHOXKECTBO, IOAMHOMXECTBO,  BBIIOJIHATH
orepanuy HaJ MHOXECTBaMHU: OObEIUWHEHHE, IepeceueHue, JOIMOJHEHUE,
NEPEYUCIATD IJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBark rpaduueckoe MPEACTABICHUE MHOMXECTB W CBA3EH MEXIy
HUMU U1l OIUCAHUsS MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUU 3a1a4 U3
JPYTUX YYEOHBIX MPEIMETOB U KyPCOB.

K xonmy oOydenuss B 9 kJacce oOOyyaromUCAd MOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIIBTATHI:

W3Bnexkarp wu mpeoOpa3oBbiBaTh HH(OpPMAIMIO, TMPEIACTABICHHYIO B
pa3IUYHBIX MCTOYHUKAX B BHUJAE TaOJWIl, Auarpamm, rpaduKoB, TPEICTaBISATH
JaHHBIE B BUJE TaOJIMI], TUarpaMm, rpapuKoB.



Pemarp 3amaum opraHu3oBaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
UCIIOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHII U METOJIOB.

Hcnonp30BaTh ONMcCaTENbHBIE XAapPaKTEPUCTHKHA JUII MAacCHBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYEHUS U MEPBl PACCEUBAHUS.

HaxoauTh 4acToThl 3HaY€HUI M 4acTOTHI COOBITHSI, B TOM YHCIIE MOJIb3YSCh
pe3yiabTaTaMu IPOBEIEHHBIX U3MEPEHUIN U HAOII0ICHUH.

Haxonutb BEpOSTHOCTU Cily4allHBIX COOBITUI B M3YYEHHBIX ONBITaX, B TOM
Ylclieé B ONbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHSX
VICTIBITAHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIBITAHUN bepHyIn.

Nmerr mnpexncrtaBieHne O CIy4yalHOM BEJIIMYMHE W O PACHPENEIICHHUU
BEPOSTHOCTEM.

HNmeTp mnpencraBieHHe O 3aKOHE OOJNBIIMX YHMCENT KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHYMBOCTU M O POJM 3aKOHA OOJIBIINX YKCEN B
OpUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bu6nunoreka [IOK
1 Hpezcranuctite AaHHLX ! 2 https://m.edsoo.ru/7f415fdc
butmmoreka [IOK
2 OuHcatenbiias CTaTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiinas H3MCHHBOCT 6 L https://m.edsoo.ru/7f415fdc
bubmmorexa [JOK
4 B 4
BC/ICHHE B TCOPHIO rpacoB https://m.edsoo.ru/7f415fdc
BeposATHOCTE 1 yacToTa Ciy4aiiHOTO bubnuoreka [IOK
5 4 1
COOBITHS https://m.edsoo.ru/7f415fdc
bubmmorexa [JOK
6 i 5 2
O6obmenne, cucremaTnsaiyi HamHmi https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 5



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 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB M TeM uudgposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 Hoptopene iypea 7 wracca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas cTaTicTUKa. PaccenBanue 4 bu6mmorexa [IOK
JNaHHBIX https://m.edsoo.ru/7f417fb2
butmmoreka [IOK
3 Mrosectsa 4 https://m.edsoo.ru/7f417fh2
. bubmuorexa [JOK
4 B 1
epOSITHOCTD CITy4alfHOTO COOBITHS 6 httos://m.edsoo.ru/7fAL7fb2
bu6nmoreka [IOK
> Benenne B Teopiio rpagos 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
6 Crryuaidibie coOpITHs 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 4 2
Obobuwerne, cHCTeMATHIAUH SHAHHA https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 2 1



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 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumMeHnoBanue pa3aejioB U TeM HudpoBLIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 I1 4
OBTOpeHHE Kypca 8 Kacca https://m.edsoo.ru/7f41a302
bu6nuoreka [IOK
2 DTIEMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 ['eomerpuyeckas BEpOSITHOCTD 4 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 J4! b 6 1
CHBITAHA DEPHYILTH https://m.edsoo.ru/7f41a302
bubmmorexa [JOK
5 7| 6
Crryuainas Benuansa https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
6 00600 10 1
ODIICHHE, KOHTPOIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 2



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
ara undpposbIe
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnyeckue A op
Bcero U3y4eHusi  oOpa3zoBaTesIbHbIE
padoThbI padoThI
pecypcsbl
1 [IpencraBnenue NaHHBIX B 1 bu6mmorexa [IOK
TadJmMIax https://m.edsoo.ru/863ec1f8
5 [IpakTUueckue BRIYUCICHUS 110 1 bubnmnoreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edso00.ru/863ec324
3 W3Bnedenre U HHTEpIIpETalUs 1 bubnmnorexa [HOK
TaOJIMYHBIX JTaHHBIX https://m.edsoo.ru/863ec78e
4 [TpaxTrueckas pabora "Tabnuipr" 1 1
I'padmueckoe npeacraBneHue
JIAaHHBIX B BUJI€ KPYT'OBBIX, bubmuoteka [IOK
) 1
CTOJIOMKOBBIX (CTOJI0YATHIX) https://m.edsoo.ru/863ed18e
quarpamm
YreHne U NOCTPOCHUE AUarpaMM.
6 [Tpumepsr eM(I))r a(buqicm/ll; 1 bubmmorexa LIOK
DUMEPELA P https://m.eds00.ru/863ed602
quarpamm
7 [TpakTrueckas pabora 1 1 bubnmoreka [JOK
" Tuarpammsl” https://m.edso0.ru/863ed72e
3 Uucnossie HaOopsl. Cpenaee 1 bu6muoreka [IOK
apupmMeTHuecKoe https://m.eds00.ru/863ed846
9 Yucnoseie HaOophl. CpenHee 1 bubnmnoreka [JOK
apudmeTnyeckoe https://m.eds00.ru/863ed846
10 MenuaHna yuciioBoro Habopa. 1 bubmmoreka [IOK



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

Y cTOMYINBOCTE MeIUAHBI

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

Menaunana yucioBOro Hadopa.

1 Y CTOHYMBOCTD MEAHAHBI
12 [Ipaktuueckas pabora "Cpennue bubmuorexa [JOK
3Ha4YeHus" https://m.edso00.ru/863edc6a
Haubomnpiiee n HauMeHsblIee
13 3HaYeHMs YMCIIOBOTO Habopa. bubmorexa LIOK
https://m.edso00.ru/863ee07a
Pazmax
HauGosnpiiee u HanMeHblIee
14 3HAYEHHS YHCIIOBOTO Habopa.
Pa3zmax
Hawubonbiiee n HaMMeHbIIIEE
15 3HAYCHMsI YUCIIOBOTO Habopa.
Pa3zmax
KonTponbaast pabora o temam
16 "[IpencraBieHue JaHHBIX. bubnnorexa LIOK
https://m.eds00.ru/863ee390
OmnucarenpHas cTaTUCTUKA"
17 Crny4aitHasi "3MEHYUBOCTD bubnmnoreka [JOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaUE€HUN B MACCUBE bu6mmorexa [IOK
JaHHBIX https://m.edso0.ru/863ee69c
bu6mmorexa [IOK
19 Tpynmposia https://m.eds00.ru/863ee9d0
20 I'ucrorpamMmer
bubmmorexa [JOK
21 Fucrorpamet https://m.edsog ru/863eeelc
29 [IpakTuueckas padora "CiyyaiiHas bubnuoreka [IOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



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
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, BepuuHa, pedpo.

23 [IpencraBnenue 3a1auu ¢ MOMOIIBIO brbmmorexa LIOK
bel A B https://m.edso0.ru/863eef52
rpada
CrerneHb (BaJIGHTHOCTD) BEPILIUHBIL.
24 Yucno pébep 1 cymmapHas cTeneHb Bubmmorexa [IOK
pebep B cyMMap https://m.edso0.ru/863ef0ba
BepiuH. Llens n nukn
o5 Hens u mukt. I1yTe B rpade. bu6muoteka [IOK
[IpencraBnenue o cBA3HOCTH rpada https://m.edso00.ru/863ef236
26 [IpencraBienue o6 bu6nuoreka [IOK
OpUEHTHPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2
97 Ciy4aitHbIi OTIBIT U CITy4altHOE bubmuoreka [IOK
coObITHE https://m.edso0.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.
)8 Ponb ManoBeposITHBIX U bubmmoreka [IOK
IIPaKTUYECKH TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHI B IPUPOJIE U B OOILECTBE
29 Monera u urpajibHas KOCThb B
TEOPHUH BEPOATHOCTEN
30 [IpaxTuyeckas pabora "Hacrora bubnuoreka [IOK
BbINIaZieHUs opJa" https://m.edsoo.ru/863ef8a8
KonTponbHas pabora no temam
31 "Cry4yaitHasi ©3MEHYHBOCTbD. bubnmnoreka [JOK
I'padsr. BeposTHOCTD CitywaiitHOTrO https://m.eds00.ru/863f0186
coObITHs"
32 [ToBTOpenue, o6o0IIeHNE. bubmmoreka [IOK
[IpencraBienue qJaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpeHnue, 060061IEeHNE. bubnuoreka [IOK

OnucarenpHas CTaTUCTHKA

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



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

[ToBTOpenue, o0001IIEHNE. bubmmoreka [IOK
34 N 1
BeposiTHOCTB citydyaiiHOTO COOBITUS https://m.edso0.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabusbie | IlpakTHueckue
n/n Bceero u3yyeHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHre JaHHbBIX. 1 bu6nuoreka [IOK
OnucaTenbHas CTaTUCTHKA https://m.eds00.ru/863f029¢
5 Ciyualinas uaMeHuMBOCTh. CpenHue 1 bubnmnorexa [JOK
YHCIIOBOT'0 Habopa https://m.edso00.ru/863f03fc
3 Cnyyaitasie coObiTus. BepostHoctu u 1 bubnmnorexa [JOK
YaCTOThI https://m.eds00.ru/863f0578
Knaccuueckue monenu reopuun
4 BEPOSITHOCTEH: MOHETA M UTPAJIbHAS 1 bubmmorexa [JOK
P ' P https://m.eds00.ru/863f076¢
KOCTh
bubmuoreka [JOK
1
> OrictoneHms https://m.edsoo.ru/863f0a50
bubmmorexa [JOK
6 0 1
Jlucnepens wnenoBoro Hadopa https://m.edso00.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE YHUCIIOBOIO 1 bub6nuoreka [LIOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpamMmbl pacceuBaHus 1 bubmmorexa [JOK
P P https://m.edsoo.ru/863f0eab
but6mmoreka [IOK
9 M 1
HOIKECTBO, TOAMHOMKECTBO https://m.eds00.ru/863f1180
Oneparuy HaJl MHOKECTBAMH:
pat A bubmuorexa [JOK
10 o0beMHEeHNE, TIepeceUeHHE, 1

JOIIOJIHCHHC

https://m.edso00.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

CaolicTBa onepanuii HaJl
MHOXECTBaMU: TIEPEMECTUTENHHOE,

bu6nmoreka [IOK

11
COYETATENILHOE, PACIIPEAEIIUTEIILHOE, https://m.eds00.ru/863f1784
BKJIIOUCHHMS

12 I'paduueckoe npencrapaenue bubnmoreka [JOK
MHOKECTB https://m.eds00.ru/863f198c

13 Konrponsnas pabora mo temam
"Cratuctuka. MHoxxecTBa"

14 DnemeHTapHble coObITHSA. CydaliHbIe bubnmnorexa [JOK
COOBITHS https://m.edso00.ru/863fldec
braronpusrcTByromIne

15 3neMeH§a HEIC }C]O6HI->IITI/I}I bubmorexa HOK

P . https://m.edso0.ru/863f1dec
BepositTHoCcTH COOBITHIT
bnaronpusrcTByromnimue
16 aneMeHIT)a HEIC }c]o6H;1T1/m bubmmorexa HOK
p o https://m.eds00.ru/863f1f72
BeposiTHOCTH cOOBITHIT
OMBITH ¢ PABHOBO3MOXHBIMH
17 3JIEMEHTAPHBIMHU COOBITHSIMHA bubmorexa LOK
N pv ' https://m.edso00.ru/863f21ca
Cryualinblii BEIOOD
OMnBITH ¢ PABHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMH COOBITHIMU bubmorexa LOK
L ' https://m.edsoo.ru/863f21ca
City4aitHbiii BBIOOp
[TpakTrueckas padota "OmBITHI C

19 ABHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU bubmorexa [IOK
P | P https://m.eds00.ru/863f235a
COOBITHSIMHU

bu6nmoreka [IOK

20
Hlepeso https://m.edso00.ru/863f2ade

21 CaoiicTBa AepeBa: €MHCTBEHHOCTh bubnmnorexa HOK
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IIyTH, CYLIECTBOBAHNE BUCSIYEU
BCPIIWHLI, CBA3b MCKAY YHUCJIIOM
BEPIIKH U YuciIoM pEdep

https://m.edsoo.ru/863f2bac

22 [TpaBuI0 YMHOXKECHUS bubmorexa HOK
p y https://m.edso0.ru/863f2cd8
butmmoreka [IOK
2 IT
3 PABHIIO yMHOMEIHA https://m.eds00.ru/863f2e36
bu6nuoreka [IOK
24 IT
POTHBOIIONIOKHOE COOBITHE https://m.edso0.ru/863f2f8a
o5 Huarpamma Diinepa. O0beAuHEHUE U bubnmoreka [JOK
nepeceuyeHnue coObITUI https://m.edso0.ru/863f3214
26 HecoBmecTtrbie coObiTHs. Dopmyna bu6muoteka [IOK
CJIO’KE€HHUS] BEPOATHOCTEN https://m.eds00.ru/863f3372
97 Hecosmectnblie coObiTusi. @opmyna bubnmoreka [JOK
CJIO’)KEHHSI BEPOATHOCTEN https://m.eds00.ru/863f3764
IIpaBuno yMHOXKEHUS BEPOSITHOCTEM.
28 VYcnoBHas BEpOSTHOCTh bubmmorexa [JOK
p ' https://m.edso00.ru/863f38ae
HezaBucumblie coObITHS
[IpaBuiio yMHOKEHHS BEPOATHOCTEIA.
29 YcnoBHasI BEpOSITHOCTh bubmmorexa LIOK
P ' https://m.eds00.ru/863f3b06
HezaBucumplie coOBITHS
30 IIpeacraBnenue ciygaitHOro bu6mmoreka [IOK
AKCIIEPUMEHTA B BHUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciayyaitHOTO bubmuoreka [IOK
JKCIIEPUMEHTA B BUJIE IepeBa https://m.edso0.ru/863f3f20
[ToBTOpenue, o6o0IeHNE.
bu6nmoreka [IOK
32 [TpencraBieHUe qaHHBIX.

OnucarenpHasg CTaTUCTHKA

https://m.edso0.ru/863f4128
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butmmoreka [{JOK

33 losToperne, 0bodmenme. Ipadpr . https://m.eds00.ru/863f4312
KonrponsHas pabota no temam
34 "Cnyyaiinble coObITHS. BeposTHOCTS. 1
I'padnr"
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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

9 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnbie | IIpakTHueckune dara HHppoBLic
Bcero U3yueHHsi ~ o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
bubnnorexa HOK
1 HpepcTasncme faHHELX 1 https://m.edsoc]f ru/863f47ea
bubmmoreka [IOK
2 Omucatenbias CTaTHeTHi L https://m.edsog ru/863f47ea
3 Onepanuu Haji COOBITUSAMU
He3zaBucumocTs coObITHi
5 KombunaTopHoe npasuiio 1 bubnmnorexa [JOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
6 [lepecranoBku. @akTopua. 1 bubmmoreka [IOK
CoueTaHus U 4UCIIO COUYETAHUN https://m.edso00.ru/863f4e16
T Teeyrommlackans ! om0
IIpakTnyeckas pabora
3 "Brruncnenne BeposiTHOCTEH ¢ 1 1 bubnmnoreka [JOK
HCIIOJIb30BaHNEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(byHKIMIH 7IEKTPOHHBIX Ta0bmuI"
I'eomeTpuueckas BEpOSITHOCTb.
9 Crnyualinblii BBIOOp TOUKH U3 1 bubnmnoreka [JOK
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IYTH OKPY>KHOCTH
10 I'eomeTprueckast BEpOSITHOCTD. 1 bubnmnorexa [JOK

Cry4aifHbIi BBIOOP TOYKH U3

https://m.edso0.ru/863f5a50
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(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'd OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
Ciyvaiinblii BBIOOp TOUKH U3

bu6mmoreka [IOK

11
(burypsl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
W3 IyTH OKPYKHOCTH
['eomeTpuueckast BEpOSITHOCTbD.
12 CrnyualiHblii BEIOOP TOUKH U3 bubnuorexa [JOK
(burypsl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
W3 IyT'¥ OKPYKHOCTH
HcneiTanue. Ycenex u Heynaya.
13 Cepus ucnibITaHUN 10 TIEPBOTO bubmmorexa [JOK
P A0 TIep https://m.eds00.ru/863f6162
ycrnexa
HcnwiTanue. Ycenex u Heynaya.
14 Cepus ucTIBITAHUN 710 TIEPBOTO Bubnmorexa [IOK
P A0 TIep https://m.eds00.ru/863f6356
ycrnexa
Hcneiranue. Ycenex u Heynaua.
15 Cepus UCTIBITAHUHN JI0 TIEPBOTO
ycrexa
Hcnbitanus beprymm.
16 BepostHOCTH COOBITHI B cepun bubmmorexa [JOK
P N P https://m.edso0.ru/863f64d2
ucnbiTanui beprynnu
Ucnwiranus bepnyuiu.
17 BepositHOCTH COOBITHI B cCepUH bubmorexa HOK
P . P https://m.edso0.ru/863f6680
ucnbiTanuit bepuynu
18 [IpakTuueckas pabora "Hcnbiranus bubnuorexa [JOK
beprymm" https://m.edso00.ru/863f67de
19 CrnydaifHast BeJTUYMHA U bubnuorexa [JOK
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pacnpenelieHue BEpOATHOCTEM

https://m.edsoo.ru/863f6b44

MaremaTtnueckoe OXXUIaHUE U

bu6nmoreka [IOK

20
JUCIIEPCUS CIIy4allHON BEIUYHMHbI https://m.edso0.ru/863f6da6
[Ipumepsr MaTeMaTHYECKOTO
21 O0XKUJaHUS KaK TEOPETHUYSCKOIO bubmorexa HOK
a p https://m.eds00.ru/8637686
CPEITHErO 3HAYCHWMSI BEJIMIMHBI
bu6nuoreka [IOK
22 I1 0
OIUITHE © SAKORE DOTLIIIX THCCT https://m.edso0.ru/863f72c4
93 N3mepenue BeposiTHOCTEN € bubmmoreka [JOK
IOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeHeHne 3aKoHa OOIBIINX bubnunoreka IIOK
qucenn https://m.edso0.ru/863f7116
o5 O06001enue, cucTeMaTru3aIus bubmuorexa [JOK
3HaHuil. [IpencTaBnenre 1aHHBIX https://m.edso0.ru/863f783c
26 O0001enne, cUCTEMaTH3AIIS
sHaHui. OnucareabHas CTaTUCTHKA
O0001IeHre, CUCTEMaTH3aIUs
27 snaHui. [IpeacraBiaeHue JaHHBIX bubmorexa OK
- Hped g ) https://m.eds00.ru/863f893a
OnucarenbHas CTaTUCTHKA
O0001enne, CUCTEMAaTH3AIIS
28 3HaHnii. BeposiTHOCTH cay4yaiiHOro bubmorexa LIOK
- Bep y https://m.edsoo.ru/863f7a4e
COOBITHS
O000611IeHNE, CHCTEMATH3ALIMS
29 3HaHU. BeposSTHOCTH CilydallHOTO bu6muoteka [IOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOHMHATOPUKH
30 O06o006meHre, cucTeMaTH3aIHS bubmmorexa [JOK

3HAHUN. DIIEMEHTHI

https://m.edso0.ru/863f7e54
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KOMOMHATOPUKHI

O0001enne, cUCTEMaTH3AIIS
3HAHHUNA. DIEMEHTHI

butmmoreka [JOK

31 1
koMOuHaTopuku. Ciaydaiinsle https://m.eds00.ru/863f8408
BEJIUYHMHBI M PacTIpe/ICIICHUS
O0001enne, cCUCTEMAaTH3ALIS
32 sHaunii. CiayvyaiiHble BEJIMYUHBI U 1 Bubmiorexa ITOK
Y https://m.eds00.ru/863f861a
pacnpeneneHus
bu6nmoreka [IOK
33 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/86378b56
34 O0001enne, CUCTEMAaTH3AIIS 1
3HAHUHU
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

7 KJIACC
Kona .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NPoBePsIeMOro .
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJabTara
5 BeposiTHOCTB U cTaTUCTHKA
Yutath nH)OpMaIHIO, TIPEICTABICHHYIO B TAOJIMIIaX, HA AUarpaMMax,
51 MPEACTABIATh, JIaHHBIE B BHJE TaONHWIl, CTPOUTH JHAarpaMMbI
(cTonOuKOBBIE (CTOIOYATHIE) M KPYTOBBIC) TIO MAaCCHUBaM 3HAYCHHI
5 OnuceiBaTh M HWHTEPIPETHPOBATH pPEAIbHBIC YUCIOBBIE JaHHBIC,
npeicTaBIeHHBIC B TAOIUIIAX, HA TUarpaMmmax, rpadukax
Hcnonb3oBath TUISt OTIHMCaHUS JTAaHHBIX CTaTUCTUYCCKHE
5.3 XapaKTePUCTHKU: cpeaHee apumeTnueckoe, MeIrnana, HanOOJbIIee U
HAaUMEHbIIIee 3HAUSHUs, pa3Max
VmeTs nipeacTaBieHne O CIy4aifHON M3MEHYMBOCTH Ha MpUMepax IieH,
54 (GUBUYECKUX  BEJIMYHMH, AHTPOTIOMETPUYECKHX JAHHBIX, HMETh
MPEeJICTaBICHUE O CTATUCTUYECKON YCTONYMBOCTH
8 KJIACC
Kona N
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTarta
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIMIO, TPEACTABICHHYIO B
51 BHUJIC TaONHI], nuarpamm, TrpaduKoB, MPEICTABIATH JAaHHBIE B BHUIC
Ta0JIuUI, TUarpamMmm, rpaduKoB
OnuceiBaTh OaHHBIE C IIOMOIIBI0 CTATHCTHYECKHUX ITOKa3aTese:
5.2 CpelHUX 3HAuUE€HUHM M Mep paccenBaHus (pa3max, JIUCHEpCUs U
CTaHJAPTHOE OTKJIOHEHUE)
5.3 HaxoauTh 4acTOTBhI YHCIOBBIX 3HAYEHUN U YAaCTOTHI COOBITHM, B TOM




YHUCJIE TI0 pe3yIbTaTaM U3MEPEeHU U HaOII0IeHUN

HaxonuTe BEpOATHOCTH CIyYalHBIX COOBITHA B OMBITAX, 3HAs

5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYKHBIMHU JIEMEHTAPHBIMU COOBITUAMHU
EE Hcnonb3oBaTh  rpaguueckue  MOAENTH:  JIEPEBO  CIy4alHOIO
' AKCIIEPUMEHTA, IUarpaMMbl Diiepa, YNCIoBas npsmast
OneprpoBaTh MOHATHUAMHU: MHOKECTBO, IIOJMHOKECTBO; BBIIOJIHATH
56 olepalMd  HaJXl  MHOXECTBaMH:  OOBEJAMHEHHE, IIepeceucHHe,
' JOTIOTHEHHE; IEPEUUCIIITh JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA
MHOKECTB
Hcnonp3oBaTh rpaduueckoe IMperCcTaBICHUE MHOXKECTB U CBA3EH
o.7 MEX1y HUMH JUJISl ONMCAHUS IPOLIECCOB U SIBJICHUI, B TOM UYHUCIE MPU
pEILIeHNN 3a]1a4 U3 IPYrUX YYEOHBIX IIPEAMETOB U KYpPCOB
9 KJIACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsAEeMOro .
0o0pa3oBaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarta
5 BeposTHOCTB M CTaTUCTHKA
W3Bnekatb W mpeoOpa3oBbIBaTH MHPOPMALUIO, NPEICTABICHHYIO B
5.1 pa3NUYHBIX HCTOYHMKAX B BHIE TaONWI, JIuUarpamMM, TIpagHKoB,
IPEJCTaBIATh JaHHbIE B BUJE TAaOIUIl, AUarpaMm, rpa)ukoB
- Pemate 3a7aun opraHu30BaHHBIM NepeOOPOM BapUaHTOB, a TaKXkKe C
' MCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABHII U METOJIOB
Hcnonp30BaTh  ONMCaTEIbHbIE XAPAKTEPUCTHKU I  MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4HCIE CPEIHHE 3HAYEHUS U MEpPbI
paccerBaHUs
£ 4 HaxoauTh 4acTOThl 3HAUY€HHUH M YACTOThl COOBITUS, B TOM YHCIIE
' MI0JIB3YSICh PE3yJIbTaTaMH MPOBEAEHHBIX U3MEPEHUM U HAOJII0IEHU I
HaxonuTh BEpOSTHOCTH ClTydaliHBIX COOBITUI B M3YUYEHHBIX ONbBITAX, B
9.5 TOM UYHCJIE€ B OIbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU

COOBITUSIMHM, B CEpUSAX MCIBITAHUNA JO IMEpPBOTO YCIleXa, B CEpUsix




ucnbITaHuil bepHynm

NMerts mpencraBiieHHE O CIIy4YalHOM BEIIMYMHE U O pacCHpeieieHUuu

5.6

BEPOATHOCTEN

HmeTh mpeacTaBieHUEe O 3aKOHE OOJBIIMX YUCENl KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4YalHOW HW3MEHYMBOCTH M O POJU 3aKOHA

OO0JIBILIKX YUCEN B IPUPOJIE U OOLIECTBE




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsiemMblii 3JIEMEHT COJEePKAHUSA
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBpnenue NaHHBIX B BHJIE TAaONUI, AMAarpaMM, rpadukoB. 3anolHeHHE
TaONMI], YTEHHE M TOCTPOCHHE IUarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M
5.1 KpyroBbix). UreHwe TpaduKOB pealbHBIX MpoIeccoB. VI3BnedeHue
nHpopMallud M3 AUarpaMM M TaOJMIl, KCIIOJIb30BAHWE M HMHTEpIpeTalus
JTAHHBIX
OnwucartenpHas CTaTHCTHKA: cpenHee apuMETHYECKoe, MeIHaHa, pa3Max,
5.2 HauOoJIpllIee 1 HaMMEHbIIee 3HAaUeHUsI Habopa YMCIIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMBOCTH
CayvaiiHplii SKCIIEpUMEHT (OMBIT) M ciydaiiHOoe coObiTHe. BeposTHOCTh u
5.3 gacToTa. Poib MalloBEpOSATHBIX M TPAKTHUYECKH TOCTOBEPHBIX COOBITHUH B
npupojie u B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmua, pedbpo. Crenenp BepumuHbl. Yuciao pédbep W cymmapHas
5 4 creneHb BepmmH. [Ipencrasienne o cBs3Hoctu rpada. lenu u mukiel. [lytn
' B rpadax. OO0xom rpada (siimepoB myTth). [IpencraBmenue 00
OpHEHTHUPOBaHHOM rpade. Pemenue 3agad ¢ momompko rpagos
8 KIIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
5} BeposTHOCTB U cTaTUCTHKA
51 [IpencraBnenue NaHHBIX B BUAE TaOJHII, AUATPaMM, TpadUKOB
55 MHOXeCTBO, JJIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omnepanuu Haj
' MHO>KECTBaMU: 00BEIMHEHUE, TIepeceYeHUe, JOMOTHEHUE
5 3 CaoiicTBa onepanuii HaJ MHOXKECTBAMU: MIEPEMECTUTEIBHOE, COUETaTEeNIbHOE,
' pacnpenesuTeNbHOe, BKIYSHUS
54 Hcnonp3oBanue rpaduyeckoro MNpeACTaBICHUS MHOXKECTB JUIsl ONMUCAHUS

PCAJIbHBIX ITPOLCCCOB U SIBJ'ICHI/II\/'I, IIpr pCUICHUMA 3ada4.




N3mepenne paccerBaHus JaHHBIX. J(Mcniepcus M CTaHIAPTHOE OTKJIOHEHUE

> YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHUsI
DneMeHTapHble COOBITHS Ciy4daiHOro ombita. Ciy4ailHble COOBITHS.
£ 6 BepostHocT  coOBITHIA. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
' coObrtusimu.  CrmydaiiHpiii  BbIOOp. CBSI3b  MEXIy MAJOBEPOSTHBIMH H
NPaKTUYECKH JOCTOBEPHBIMH COOBITHSMU B IIPUPOJIE, OOLIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: EIMHCTBEHHOCTh IIYTH, CYIIECTBOBaHHE
5.7 BUCSYEH BEPIIUHBI, CBSA3h MEXKY YMCIOM BepIIH U uncioM p&odep. [Ipasuio
yMHOXKeHUs. Pemienue 3aa4u ¢ moMopto rpados
[IpotuBomnonoxueie coObiTHsA. Juarpamma Oiinepa. OObenuHeHHe U
5.8 nepecedeHre coObiTui. HecoBmecTHbie coObITHsA. Dopmyna ClOXeHUs
BEPOATHOCTEMN
59 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHoxxenus. HezaBucumbie coObITHS
[IpencraBnenue »skcnepuMeHTa B BUAE JepeBa. Pemienue 3amad  Ha
5.10 HaXO0XJIEHUE BEPOATHOCTEN C IIOMOIIBIO JIEpEBa CIy4allHOTO SKCIIEPUMEHTA,
auarpamm Disepa
9 KUIIACC
Kon IIpoBepsieMblii J1eMEHT COACPKAHMS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TaOJIuUl], AMarpamMm, rpaduKoB, HHTEPIpETAIs
5.1 JMaHHBIX. UTeHWEe M TMOCTpOeHHE TaOJIUIl, Juarpamm, TpauKoB MO peasbHBIM
JTAaHHBIM
5.2 [TepectanoBku u pakTopual
5.3 CoueTaHus U YUCIIO COUYCTAHUN
5.4 Tpeyronsauk [Tackans. Pemenue 3a1a4 ¢ ucronp30BaHNEM KOMOMHATOPUKU
- I'eomerpuueckas BeposTHOCTh. CilydaifHbIi BBHIOOpP TOYKM H3 (GUTYpHl Ha
' IUIOCKOCTH, U3 OTPEe3Ka U U3 IyTH OKPYKHOCTH
5.6 Hcnwitanue. Ycenex u Heynada. Cepusi HCTIBITAHUM 10 IEPBOrO ycrexa
£ 7 Cepust ucnbitanuii bepaymnu. BeposTHOCTH COOBITHII B CEepUU HMCTIBITAHUN
' beprymm
5.8 CrnyualiHas BeIMUMHA U paclpe/ielieHne BEpOsSTHOCTEN




MaremMaTudeckoe OXHNIaHUE W JHUCIICPCHUS. HpI/IMepI)I MaTeMaTU4ICCKOIro

>9 0’KHMJIaHMsI KaK TEOPETUYECKOr0 CPETHETO 3HAYECHUS BEJINYMHBI

5 10 MareMaTuyeckoe OXHJIAHME M JUCIEPCUS CIy4alHOW BEIUYMHBI «YHUCIIO
' YCIIEXOB B CEpHUM UCIIbITAHUI bepHyn»

511 [MonsTre o 3akoHe OONBIIMX yuceNl. M3MepeHHe BEpOSITHOCTEH ¢ TOMOIIBIO

4yacToT. Pob 1 3HaUeHUE 3aKOHA OOJIBIINX YHCEN B npupoac u O6H_[CCTBC




MPOBEPSIEMBIE HA OI'D TIO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K NIPeIMETHBIM pPe3y/JbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrpaMMbl OCHOBHOT'0 00111er0
o0pa3oBanus Ha ocHoBe PT'OC

YMeHue onepupoBaTh NOHIATHUAMU: MHOXECTBO, IIOJIMHOXECTBO, ONEpalun
HaJI MHOXXECTBAMH; YMEHHUE ONEPUPOBATH MOHATUSIMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUKJ, IPUMEHATh UX MPH PELIEHUM 3a]a4; YMEHUE HCII0JIb30BaTh
rpadguueckoe TPEACTABICHWE MHOXKECTB JUIS OMUCAHUS PEabHBIX
MPOLIECCOB U SBJICHUH, IPU PELICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB

YMeHue onepupoBaTh IOHATHSAMH: OIPENCICHUE, aKCUOMa, TEeOpeMa,
JI0Ka3aTeJIbCTBO; ~ YMEHUE  paclO3HAaBaTb  UCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOAUTH IPUMEPbl M  KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh IOHATHSAMH: HATypajlbHOE 4YMCIO, IIPOCTOE U
COCTAaBHOE YHCJIO, JIEIMMOCTb HATYpaJIbHBIX YHCEJ, IPU3HAKU JIEIUMOCTH,
IIeJI0€ YMCII0, MOJYJIb YHCa, OOBIKHOBEHHAs! OpoOb M JecsATHYHAs APOoOb,
CTaHJApTHBIA BUJ YHCIA, PAllMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YUCIIO,
apu(MeTHUeCKUil KBaJpaTHbI KOPEHb, YMEHHUE BBIINOJHATh JIEHUCTBHS C
YHUCJIAMH, CPAaBHUBAThb M YNOPSIAOYMBATH YMCIIA, NPEACTABIATh YMCIIA Ha
KOOPAMHATHON NpSIMOM, OKPYIJIATH YHCIA; YMEHHE JejaTb NPUKUIKY U
OLIEHKY pe3yJIbTaTa BbIYMCICHUN

YMeHue onepupoBaTh TOHSATHSIMH: CTENEHb C IEJBIM II0Ka3aTeleM,
apudMeTUUECKHUI KBaJIpaTHBIM KOPEHb, MHOTOUICH, ajreOpandeckas 1poob,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENeHHu OOoJbiie
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéTsl MO (GopMysaM, Mpeodpa3oBaHUS
LENbIX, JIPOOHO-PAllMOHAIIBHBIX BBIPAKEHUH M BBIPAXKEHUH C KOPHSMH,
pa3yioKeHHEe MHOTOUWIEHAa Ha MHOXKUTENH, B TOM YHCJE C UCIOJIb30BaHUEM
(hopMyJ pa3HOCTH KBAAPATOB M KBaJ[paTa CyMMBI M Pa3HOCTH

YMeHne omnepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peliaTh JIMHEHHbIE W KBaJpaTHble YpaBHEHUs, JpOOHO-
palOHaIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHUH, JTUHEHHbIE HEPABEHCTBA U X CUCTEMBI, KBaJApaTHbIE U IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOW, B TOM 4YHCIE IpU
peleHun 3a1ad U3 JPYyTuX IPEeAMETOB M INPAKTUYECKUX 3a]ad; YMEHHE
UCIIOJIBb30BaTh KOOPAMHATHYIO NPAMYIO M KOOPAMHATHYIO INIOCKOCTbH IS
N300pakeHMsI pelieHNH ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QyHKUUA, Tpaduk (YyHKUUU, HYJIU
(YHKIMK, TPOMEXYTKHA 3HAKOIOCTOSIHCTBA, IMPOMEXKYTKH BO3pAcTaHUS,




yObIBaHMS, HauWOOJIbIlIEE W HAWMEHbIIeEe 3HAYCHUS (YHKIUW; YMEHHE
ONEpPHPOBATH TOHATHAMHU: TIpsAMas TMPONOPIMOHAIBLHOCTh, JIMHEHHAS
¢byHkuus, KBajgpaTuuHas (QYHKOMSA, oOOpaTHas MPONOPIUOHAIBHOCTS,
napabosna, runep0osia; yMEeHUe CTPOUTh Tpaguku (YHKLIUH, HCIIOJIB30BaTh
rpaduku Uis OmpeleseHus CBOWCTB IPOLIECCOB U 3aBUCUMOCTEH, IS
pemeHusl 3a7ad W3 JOpYTuX Y4YeOHBIX TPEJAMETOB M pPEaNbHOW JKU3HHU;
YMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEX/Ty BETUINHAMHU

YMeHue onepupoBaTh NOHATUSMHU: MOCIEAOBATEILHOCTD, apudmeTuyecKas
U TeOMEeTpUYecKas IMPOrpPecCHd; YMEHHE HCIIOJIb30BaTh CBOMCTBA
MOCJIeI0BAaTEIbHOCTEN, (DOPMYJIBI CYMMBI U OOIIETO WICHA MPHU PEIICHUH
3a7a4, B TOM 4YHCJIEe 3aJlad U3 JIPYTUX YYEOHBIX NMPEIMETOB M peaibHOU
KU3HU

YMeHue pemaTth 3a7a4d pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, TOJIU U
4acTH, ABM)KEHHE, paboTy, LIEHY TOBAPOB M CTOMMOCTh MOKYIIOK M YCIYT,
HaJOTHM, 3aJayd W3 O0OJacTH YIpaBJIEHUS JHMYHBIMU U CEMEHHBIMU
(uHaHCAMM); YMEHHE COCTABISITh BBHIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA H
CUCTEMBl II0 YCJIOBHMIO 3aJaud, HCCIIENO0BAaTh IIOJIYYEHHOE pELICHHUE U
OLIEHUBATh MIPABIONOI00HOCTb NOTYYECHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHAMU: (PUTYpa, TOYKa, OTPE30K, Mpsmasi, JIyd,
JOMaHasl, Yroj, MHOTOYTOJbHHK, TpPEYroJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTrOJbHUKU, MPIMOYTOJIbHBIN TPEYTrOJbHHUK, MEIUAHA,
OuccexTpuca u BBICOTA TPEyTroJbHHUKA, YeTBIPEXYTOJILHHK,
napauiesorpaMm, pomMoO, MPsIMOYTOJIEHHK, KBaApaT, TPAIeHst; OKPY>KHOCTb,
KpYT, KacaTelbHasi; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH (pUTYypamMu; yMeHHe
pemaTh 3a7ayd, B TOM YHCJIE W3 TOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TeOMETPUYECKUX BEIUYMH C MPUMEHEHHEM H3yUYEHHBIX CBOWCTB (QUIyp H
(akToB

10

YMeHue omepupoBaTh MOHATUSIMH: PaBEHCTBO (QUTYyp, PaBEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YToJl
MEXTy TIPSIMBIMU, TIEPIICHIUKYJISP, HAKIIOHHAS, TIPOEKIUs, Togodue duryp,
MOJOOHBIE TPEYTOJNbHUKH, CHMMETPHUST OTHOCUTEIBHO TOYKH U TIPSIMOM;
yMEHHE pacrlo3HaBaTb pPAaBEHCTBO, CHUMMETpHUIO U Togobue ¢uryp,
napajuieIbHOCTh U NEePIIEHIUKYIIPHOCTh IPSIMbIX B OKPYXKaIOIIEM MUpe

11

YMeHue onepupoBaTh NOHATHUSMHU: JUIMHA, PACCTOSIHHE, yros (BeIMYMHA
yIia, CHHYC U KOCHHYC yTIjla TPeyrojJbHHUKA), IUIOIIA/lb; YMEHHUE OLIEHUBATh
pa3Mepsl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSATh
(dhopMyIBI IepUMETpa U TUIOIIA I MHOTOYTOJIbHUKOB, ITTUHBI OKPYKHOCTH U
oA Kpyra, odbema MpSMOYTOJbHOIO MapajliesienuIea; yMeHHue
IPUMEHATH NIPU3HAKHU PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiibHUKa, Teopemy Iludaropa, TpUroHOMETpHUECKHUE COOTHOIICHUS
JUIsl BBIYMCIICHUS JIMH, PACCTOSHUM, IUIOIAAEH

12

YMenue  u3o0pakarb  IUIOCKME  QUTYpBl W WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYpPBI OT PyKH, C TOMOIIBIO UYEPTEKHBIX




HUHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OIIMCAaHHIO

13

YMeHue onepupoBaTh INOHATHSAMU: INPSAMOYTOJIbHAs CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpAa Ha
YHUCIIO, CKaJIAPHOE TMPOM3BEIACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI M KOOPAMHATHI JJIsl MPEACTABICHUS JAaHHBIX W PELICHHs 3a]ad, B
TOM YHCJI€ U3 JPYTUX YUEOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUSMU: CTOJIOMKOBBIC U KPYTOBBIE AHArpaMMBbL,
TaOIMIBI, CpeHee apudMeTHIecKoe, MeTuana, HauOoJIbIlIee U HAUMEHbIIIEEe
3HAYCHUS, pasMax  YHCJIOBOTO Habopa; YMCHHE W3BJIEKATh,
UHTEPIIPETHPOBATHh U MPEOOPA30BBIBATE MH()OPMAIIHIO, MTPEJACTABICHHYIO B
Ta0JIMIaX ¥ HA [UarpaMMax, OTPa)KaloIIyl0 CBOWCTBA U XapaKTEPUCTHKHU
peabHBIX TPOIIECCOB U SIBICHUIN; yMEHHE pAaclo3HaBaTh M3MEHYHBBIC
BEJIMYMHBI B OKPYIKAIOIIEM MHUPE

15

YMeHue omnepupoBaTh TOHATUSAMHU: CIy4dallHBIA ONBIT  (CIy4aiHbII
9KCHEPUMEHT),  JJIEMEHTapHOe  CcOoObITHE  (RJIIEMEHTApHBIM  HCXON)
CJIy4aifHOT'O OTIbITa, CIlydyaifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHUE
HaXOIUThb  BEPOATHOCTH  CIOy4yalHbIX  COOBITMUH B ONBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITUSAMM; YMEHHE peliaTh 3ajadu
METOAOM OpPraHM30BAaHHOIO Iiepedopa M C HCHOJIb30BAHUEM IPABHIIA
YMHOXKEHUS; YMEHHE OLEHHBATh BEPOATHOCTH pEAbHBIX COOBITHH U
SIBJICHUH, NMOHMMATh POJIb NPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITUIl B OKpY’KarollleM MHUpPE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBILIMX YHCENI U €ro
POJIBIO B MAaCCOBBIX SIBICHUAX

16

YMeHue BbIOMpaTh MOAXOASIINI U3YyYEHHBIH METOJ JJIsl PEUICHUs 3ajiauu,
IPUBOAUTH IMPUMEPHI MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEM B MIpPHUpOLE U
JKU3HHU, DPACIIO3HABATH IPOSIBICHHE 3aKOHOB MAaTEMAaTHKHM B HCKYCCTBE,
ONMCBIBATh OT/EJbHBIE BBIJAIOIINECS PE3YJIbTaThl, IOJY4YEHHBIE B XOJE
pa3BUTUSA MAaTEMaTHKU KaK HAayKW, [IPUBOAUTH IPUMEPBl MATEMATHYECKUX
OTKPBITUN U UX aBTOPOB B OTE€UYECTBEHHOU Y BCEMUPHOU UCTOPUU




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna 1 BBIYUCTICHUS
1.1 Hatypanbaelie u nensie uncina. [[pu3Haku 1eTuMOCTH TIeTbIX YHCEel
12 OOBbIKHOBEHHBIE U ACCSITHYHBIC IPOOH, MPOLEHTHI, OECKOHEUYHBbIE MEPUOANYECKUE
JIpoou
1.3 ParnmonaneHbie uncina. ApudpMeTHIecKre orepannuy ¢ palHoHaATbHBIMU YUCIIAMHU
1.4 HelictBuTensHbie yncia. ApudmeTnyeckue onepamuu ¢ AeMCTBUTEILHBIMU YHCIAMU
15 HpI/I6J11/I>KéHUHLIe BBIUHCJICHHSI, IPaBUJIa OKPYTJICHUS, TPUKHUIKA U OI[CHKA pe3yJIbTaTa
BBIUMCIICHUM
2 Anrebpandeckre BBIPAKEHHS
2.1 BbykBeHHbIE BbIpaXKeHUs (BBIpAKEHHsSI ¢ IEPEMEHHBIMHU)
99 Crenens ¢ nensiM nokazatesieM. CTeneHb ¢ pallMOHAIbHBIM Toka3aTeneM. CBoiicTBa
' CTETEHH
2.3 MHuorowieHbl
2.4 Anrebpaunueckas 1poob
95 ApudmeTrdeckuii KOpeHb HaTypajdbHOW cTerneHu. [ledicTBus ¢ apupMeTHUESCKUMHU
' KOPHSIMHM HATypaJbHOU CTCTICHH
3 YpaBHEeHUS U HEPaBEHCTBA
3.1 Lenble 1 1poOHO-paIoHaIbHBIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
39 Ilensle u apoOHO-panMoOHanIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
' HEPABEHCTB
3.3 Pemennie TeKCTOBBIX 33729
4 YucnoBele NOCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHUS MTOCJIEA0BATEILHOCTEH
4.2 Apudmerndeckas u reomerpudeckas nporpeccun. opmyna cI0KHBIX TPOIIEHTOB
5 OyHKIUN
®Oyukiws, cnocoObl 3aaanus dyHkuuu. ['padux dysakumun. O61acTh OnpeaesIeHus U
51 MHOeCTBO 3HadueHWd QyHkimu. Hymm yakmmu. [IpoMexyTkn 3HAKOTIOCTOSIHCTBA.
o [TpoMexyTkr MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl W MUHUMYMBI (YHKIUH.
Haubonbiiee n HanMeHbllIee 3HaUCHHE (DYHKITUU HA IPOMEKYTKE
6 Koopaunatsl Ha psSIMOi U TIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eometpus
7.1 ['eomeTpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyroiabHUK




7.3

MHOroyrojasHUKH

7.4 OKpY’>KHOCTb U KpYyT
7.5 V3MepeHne reoMeTpUYeCKUX BEIMIHH
7.6 Bexropsl Ha TTOCKOCTH
8 BeposTHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTopuka
8.4 MHuoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaremaTuka. BeposTHOCTh U cTatucTuKa: 7 - 9-€ Kinacchl: 0a30BbIi YPOBEHb:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Bricorkuii U.P., Smenko 1.B.; mox
penakiuent Amenko N.B. AxunonepHoe ob6mectBo «M3marenscTBo

«IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

CratucTuka 1 BEpOATHOCTh (METOaMYECKOE ocobue ais 7-9 kiraccoB)

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Poccwmiickas anmekrponHas mkosia https://resh.edu.ru/

2. CaifT MeTONYEeCKOro 0ObEIMHEHHS] YUUTEICH MaTeMaTHKN U HHPOPMATHKU

Yynemmckoro paiiona http://mmo.mmcchulim.edusite.ru/






