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INOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1HH(PPOBOM MUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHHUS MPAKTUYECKUX MPHIIOKEHHH, Tak
U UX posii B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIoMy 4esioBeKky. Bo3pacraer uncio
npodeccuii, Mpu OBIIAJIEHUU KOTOPBIMU TpeOyeTcsi xopoias 0a30Basi MOJTrOTOBKA
B 00JacTM BEPOATHOCTH U CTAaTUCTHKH, Takas [OATOTOBKAa Ba)KHA IS
POJOJIKEHUST 00pa30BaHUS U JIJISl YCTICITHON TPO(eCCHOHATBbHOM Kaphephl.

Kaxxp1il 4enoBek NOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A JIJI1 000OCHOBAHHOT'O MPUHSTHUS PEUICHUSI B YCIOBHUSIX HEJOCTAaTKa
Wi U30bITKa HHGOPMAIIMK HEOOXOMMO B TOM YHCJIE XOPOIIO C(POPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO mMO3TOMY OCTpPO BCTajlla HEOOXOAMMOCTH C(HOPMHUPOBATH Y
oOy4aromuxcs GyHKIHOHATBHYIO TPAMOTHOCTD, BKITIOYAIOIIYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBISIOIICH  yMEHHWE BOCHPUHMMATh M KPUTHYECKH
aHANIM3UPOBATh MH(POPMAIINIO, IPEACTABICHHYIO B Pa3IMYHBIX opMax, MOHUMATh
BEPOATHOCTHBIM XapakTep MHOTHX peallbHbIX TMPOLIECCOB U 3aBUCHMOCTEH,
IPOU3BOJUTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHaIu3a u
NpE/ICTaBlICHUs] JAHHBIX U3 Pa3IUYHbIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT oOyyarmuxcss K OOIIeCTBEHHBIM HHTepecaM. M3yueHune OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHu3alnuu mnepebopa U mojacuéra yducia
BapMaHTOB, B TOM YHCJI€ B IPUKJIAJHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3naét MareMaTuueckuii pyHaaMenT 11t GOpMHUPOBAHUS KOMIIETEHIIUH B
ob0nactu uHpOpMATUKU U HUGPPOBBIX TexHOJOTHH. [Ipy H3ydeHHUH CTATUCTHKU U
BEPOATHOCTU OOOTAIAIOTCS TPEACTaBICHUS OOy4YaIOIIUXCSA O COBPEMEHHOM
KapTUHE MHUpa U METOAaxX €ro HccieqoBaHus, (GOpMHUpPYETCS MOHUMAaHHUE POIH
CTaTHUCTHKHU KaK UCTOYHHKA COIMATBHO 3HAUYMMON MH(POPMAIIMH U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C JaHHBIMU HEISIMU B CTPYKTYpe MpOTrpaMMbl y4eOHOIO
Kypca «BeposiTHOCTh M CTaTHCTHUKAa» OCHOBHOTO OOIIEro 0O0pa30BaHMs BBIJIEICHBI
CIIeIyIOINE Cco/epkKaTelbHO-MeToanueckue JuHum: «lIpencraBienve NaHHBIX U
omnucareNnbHas CTaTUCTUKA», «BepoATHOCTH», «IIEeMEHTh KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Copepxanue nunuu «lIpencraBneHue NaHHBIX U ONMUCATEIbHAS CTATUCTUKA
CIIY’)KUT OCHOBOM uisi (hOpMHUpPOBAHUSI HABBIKOB palbOTHl ¢ HWH(OpMaiuen: oT
YTeHHs] W WHTEpHpeTanuyd HHPOpMAINKU, TPEJCTaBICHHOM B TaOiauIax, Ha
auarpaMMmax W rpadukax, A0 cOopa, NpPEICTaBIEHUS W aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATUCTUYECKUX XApPaKTEPUCTUK CPEIHUX U pPaCCEHBAHUSI.
PaGotast ¢ nmaHHbIMHU, OOydaromuecss y4aTcsi CUHTBIBATh U WHTEPIPETHPOBATH



JaHHBIE, BBIJIBUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIINE THIIOTE3HI,
pPa3MBIIUIATh HaJ (HaKTOpaMHU, BBI3BIBAIOIIMMU H3MEHYUBOCTH, U OLIEHUBATh HUX
BJIIMSTHUE HAa paccMaTpUBaeMble BETUYMHBI U MPOIIECCHI.

NHTyuTHBHOE TpEACTaBICHUE O CIy4YailHOW HM3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTE M TEHJCHIMA CTaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JJIst
U3Y4YCHHs] TEOpUHM BeposATHOCTEH. bomploe 3HaueHWE HMMEIOT MPaAKTHUYECKHe
3aJlaHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHsiTHEe BEpPOSITHOCTH BBOJAMUTCA KaK Mepa MPaBIONOI00MS CIy4aitHOTO
coObitTus. [lpm wu3ydeHuu yueGHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMH  BBIYMCJICHUST  BEPOSITHOCTEW B CIIy4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOXHBIMU AJIIEeMEHTAPHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMH, TO3BOJISIIOIIMMHU CTAaBUTh U peliaTh 00Jee CIOKHBIE
3amaun. B yueOHBIM Kypc BXOAST HayalbHbIE MPEJICTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAMH W OCHOBHBIMH OTIEPALMSIMU HAJlT MHOXXECTBAMHU, PACCMaTPUBAIOTCS
npUMepbl TPUMEHEHUS JUIsl PEIlleHUs 3a7ad, a TaKKe HCIOJIb30BaHUSI B JPYTHUX
MaTEeMaTHYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpBIM  BXOoAsST pasnensl: «lIpeacTaBieHue [MaHHBIX U ONHCATeNbHAS
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOWHATOpuUkn», «BBeneHue B
Teopuro rpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
gaca: B 7 kimacce — 34 yaca (1 gac B Henemo), B 8 kiacce — 34 gaca (1 ygac B
Hegeno), B 9 kinacce — 34 gaca (1 gac B HeeI0).



COJEPXAHME OBYYEHUA
7 KIIACC

[IpencraBiienne NaHHBIX B BUAE TaOIuUI, Auarpamm, rpaduxoB. 3amnoiHeHne
TaOJUIl, YTEHHE U TOCTPOEHHUE JuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBeiX). UTeHue rpadukoB peanbHbIX MporieccoB. M3Bieuenne nupopmanuu us3
JauarpaMM U TaOJIMII, UCTIONB30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpeAHee apudmeTHueckoe, MeauaHa, pa3Mmax,
HauOoJbIllee M HaWMEHbIlIee 3HAYEHUs Habopa YHCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYHUBOCTH.

Cry4ailHeIil SKCTIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHE. BeposTHOCTH u
yacTtoTa. Poib MamoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MIPUPOIE
U B oOmecTBe. MoHeTa u UurpajibHas KOCTb B TEOPHH BEPOSATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmdHbl. Yucino pédep W cymmapHas
creneHb BepmuH. [IpencraBnenue o ceszHoctu rpada. Lenu u nukiel. Iyt B
rpadax. O6xon rpada (visiepoB myTh). [IpencraBieHue 06 OpHEHTHPOBAHHOM
rpade. Pemenne 3amau ¢ momMouiso rpados.

8 KUIACC

[IpencraBienne NaHHBIX B BUIE TaOIHII, 1UarpamMm, TpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, TOJMHOXkecTBo. Ormepanuu Haj
MHOKECTBaMH: OO0beIMHEHUEe, TepeceueHue, nomnoiHeHue. CBoicTBa omeparuii
HaJ MHOXKECTBAMHU: IE€PEMECTUTEILHOE, COYETaTeNIbHOE, PpacCIpeeIUTENbHOE,
BKJItOoueHus. Hcrmonb3oBanue Tpaduueckoro TMpeACTaBICHUs MHOXKECTB IS
OTMCAaHMsI PeabHBIX MPOILIECCOB U ABJICHUM, PU PEIICHUHU 3a/1a4.

W3mepenue paccemBaHMs JaHHBIX. J(MCTepcusi U CTaHIAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OpOB. /lnarpamMma paccerBaHus.

DnemMeHTapHble COOBITHS  ciydaiiHoro onbita. ChydaiiHble COOBITHSL.
BepositHoct  coObiTHil. ONBITBI C¢  PAaBHOBO3MOXHBIMH — DJIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHbiil BBIOOp. CBsI3b MEXKIY MAJOBEPOSTHBIMU U MPAKTUYECKH
JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
BUCSYEH BEPILHHBI, CBSI3b MEXKIY YHUCIOM BepHIMH U yucioMm pédep. IIpaBuio
yMHOKeHus. Pemenne 3aad ¢ momoibto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHUE W
nepeceuenue coObiTuil. HecoBmectHble coObitus. Dopmyna  croxeHHs
BEpOATHOCTEH. YcCIIOBHas BeposTHOCThH. llpaBmio ymHoxenus. HeszaBucumsbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUJIE jepeBa. Pemenue 3amay Ha



HaXO0XICHUC BepO}ITHOCTeﬁ C IIOMOIIIBIO ACPCBaA CﬂyqaﬁHOFO 9KCIICPUMCHTA,

nuarpamm Jitepa.
9 KUIIACC

[IpencraBienne JOaHHBIX B BUAe TaOMUI, AuarpamM, TIpadukos,
UHTepIpeTanus JaHHbIX. UTeHne u mocTpoeHue Tabiull, Auarpamm, rpadukoB 1Mo
peaIbHbIM JaHHBIM.

[lepecranoBku u ¢daxktopuan. CoueTaHuss U YUCIO cOUYeTaHUU. TpeyroabHUK
[ackans. Pemenue 3aay ¢ MCMOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposTHOCTh. CiydaiiHbIA BBIOOp TOYKM W3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnbitanne. Ycnex m Heyaawa. Cepusi WCNBITAHUM 110 NEPBOTO ycCHeXxa.
Cepust ucnbiTanuii bepHymn. BeposTHOCTH COOBITHMH B CepUU  HCIBITAaHUN
bepnymnu.

CnyyailHass BeIWYMHA W paclpelelieHHe BeposATHOCTeW. MaremaTuueckoe
oxumanue u gucnepcus. llpuMepbl MaTEMAaTHYECKOTO  OXKHMIAHUS — Kak
TEOPETUYECKOTO0 CPEJHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaThueckoe OXWJIaHHUE U
IUCIIEpCUs CIy4YaHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUN
beprynnny.

[lonsitue o 3akoHe OonbIIKMX yucend. M3MepeHnne BepoOsSTHOCTEN C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS MPOrpaMmbl y4eOHOro Kypca
«BeposTHOCTh U CTATHUCTHKA» XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHYeCKOW IIKOJbI, K MCIOIb30BAHUIO ATUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0s3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMpEACTaBICHUEM O MAaTeMAaTHMYECKUX OCHOBaxX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTtBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE€ B PEIIEHWU TMPAKTHUYECKUX 3a/ad
MaTEMaTUYECKON HampaBlIeHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTH4eCKOTO
o0Opa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K 3MOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHHH, PACCyKIECHUU, YMEHHUIO BHUJEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O IO3HAHMSA:

OpUEHTalMe B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeI0BeHYeCKOi
JESTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH IJIsl Pa3BUTHUS LIMBUIM3ALINY,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH M MAaTEMaTUYECKON KYJIbTYpOH Kak CpeJICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEebHOCTH;



6) ¢uzuyeckoe BocnUTaHHMe, (GOPMHPOBAHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArONMOJIy Hs:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS,  BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0POBOE  MHUTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHW W OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa peduieKcuH, TPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHHUE MAaTeMaTUYCCKUX 3HAHUU IS pEeIIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOMIeW Cpenpl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX IOCIEICTBUN JUIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
1I00aJBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH UX pelieHus,;

8) apanTanmusi K M3MEHSIIONIUMCSH YCJIOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS y JPYTUX JIIOJICH, MPUOOpPETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(PUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYK  CHUTyaIllMl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYJIUPOBATH U OICHUBATh PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBIBJISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTHUYECKHX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY TOHIATUSAMH, (OPMYIUPOBATH
ONpeAeseHUs]  TMOHSITUM, YyCTAaHABIWMBATh  CYIIECTBEHHBIH  MIPU3HAK
KJacCu(pUKaIlMU, OCHOBAHUSA JUIsi OOOOINCHUS W CpPaBHEHUS, KPUTEPUHU
MPOBOAUMOIO aHAJIN3a;

e BOCHpHHUMATH, (OpMyIUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpPHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oO0IIue,
YCJIOBHBIE;



BBISIBIIAIT ~ MaTeMaTHYeCKWEe  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npoTuBopeurss B (akTaxX, OaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX,
npejIaraTh KPUTEPHUH TSI BBISIBIICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEUNIA;
JeNlaTh BBIBOJBI C WCIIONH30BAHHEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX |
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh JOKA3aTeIhCTBA MATEMATHUECKUX YTBEPXKIACHHUH (TPSIMBIE U OT
MPOTHBHOIO), TPOBOJIUTH CAMOCTOSATEIHHO HECIIOKHBIE OKa3aTelbCTBA
MaTeMaTH4ecKuX (aKTOB, BBICTpAaWBaTh AapryMEHTAIUIO, TPHUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUs, BHIOMpPATh HaWOoJee MOAXOIANINN C yIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HMCCJIEI0BATENbCKUI MHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOIPOCH, (UKCUPYIOUIME MPOTUBOpEUHe, MpodIemMy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh KMCKOMOE M JlaHHOE, (POPMUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

OPOBOAUTH 10 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTUYECKOTO O0BEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOI;
CaMOCTOATENHHO (POpPMYIHpPOBaTh 000OIEHNS W BBIBOJIBI 1O pe3yjbTaTaM
NPOBENEHHOTO HAOJIO/IEHUs, HUCCIIEIOBaHMs, OIIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoIlecca, a TaKXKe BBIIBUIaTh
IPEIIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBICHUS;

BBIOMpaTh (opMy TMpeACTaBICHUS WHPOpPMAUM UM HUTFOCTPHPOBATH
perraeMble 3aJayd  CXeMaMH, JWarpaMMaMHd, HWHOH TrpaduKod | UX
KOMOMHAIIASIMU,

OIICHMBAaTh HAASKHOCTh HH(OpPMAIMK IO KPUTEPHUAM, IPEII0KCHHBIM
YUHTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKaTHBHBIE YHMBepPcaibHbIe YUyeOHble 1eiCTBUA:

BOCIIPUHUMATL H (1)OpMy.HI/IpOBaTI> CYKACHUA B COOTBETCTBUU C YCIOBUAMHU
" ICJIsIMH O6III€HI/I}I, SICHO, TOYHO, T'PAMOTHO BbIpakKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS 1O XOJy pelIeHUs
3aJ1auyu, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ybTaT;

B XOJle OOCYKJI€HHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJIeMbl, pelIaeMoi 3a7a4u, BbICKA3bIBaTh M/IEH, HAIICJICHHbIE HA MOUCK
pEIIeHHs, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh Pa3jM4M€ U CXOJICTBO MO3ULIUN, B
KOppeKTHOU (hopme hOopMyITHUpOBATH PA3HOTIIACHS, CBOM BO3PAXKEHUS;
NOPENICTABISATh  PE3yJIbTAThI pelIeHHs 3aJlayi, IKCIIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA, CAMOCTOSITEILHO BIOMpATh OopMaT BHICTYIUICHUS
¢ y4€TOM 3ajiayu NMPE3eHTALUU U OCOOCHHOCTEH ayIUTOpUH;

NOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUIYAIbHOU
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1I€JIb COBMECTHOM JI€ITeNbHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, paclpeAeniarb BUIbl pPabOT, JOTrOBapUBAThCS,
o0CyXXJlaTh MPOIECC U pe3yibTaT paboThl, 00001IATh MHEHHS] HECKOJIBKHUX
JIIOeH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboTel (0OCYXIEeHHS, O0OMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOW JEHUCTBUS C JPYTUMHU YICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHS.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

CaMOCTOSATETILHO COCTABJIATH IJIaH, aIrOPUTM pEIIeHUs 3a7adyul (WM €ro
4acTh), BBIOMPATh CHOCOO pelieHUs ¢ YYETOM HMEIOIIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBAaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

BJIAJIETh CIIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJISI TIpoLiecca U pe3yibTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;

NPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTD MPHU PEIICHUH 3aa4H,
BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTENH;

OILICHMBATh COOTBETCTBUE PE3YNIbTaTa JEATEIbHOCTH IMMOCTABICHHOM II€JIU U
YCIIOBUSM, OOBSICHATHh MPUYUHBI JOCTHKCHHS WIM HEIOCTH)KCHUS e,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI



K xoHmy oOyuenus B 7 kJjacce OOyJarOIMICS TOIYyYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yurate uHbOpMaIMIO, NPEACTABICHHYIO B TaliuIaXx, Ha JguarpaMmmax,
NPEJICTABIATh JIaHHbIE B BUAE TaOJUIl, CTPOUTH AHArpaMMbl (CTOJOMKOBBIE
(cronbOuaThie) U KPYTrOBbIE) MO0 MacCUBAM 3HAYCHUIA.

OnucelBaTh MW HUHTEPNPETHPOBATH  pEAIbHBIE  YUCIOBBIE  JIaHHBIE,
npe/icTaBleHHbIe B TaOMUIIaX, Ha IUarpammax, rpaukax.

Hcnonp3oBaTh [J1 ONHMCAHUS [JAHHBIX CTAaTUCTUYECKUE XApPAKTEPUCTHKH:
cpenHee apupMeTHUYecKoe, MeauaHa, HauOojblllee W HAUMEHBIIee 3HAYCHHUS,
pa3max.

NMets mnpencraBlieHHE O CIIydalHOM HM3MEHYMBOCTM Ha IpUMEpax IIeH,
(bu3HYeCKX BETUYWH, aHTPOTIOMETPUYECKUX [TaHHBIX, UMEThb MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K xoniy oOyuenus B 8 kuacce oOydaromMiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

W3BnekaTe W mnpeoOpa3oBbIBaTh HMHPOPMAIMIO, TPEJICTABICHHYIO B BHUJEC
TabNull, [uarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE TAOJIUII, TUATPAMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeIHHX
3HaUYEHUN U Mep paccenBaHus (pa3max, TUCIEPCHs U CTAHIapTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3ysbTaTaM U3MEpPEeHU U HAOIIOICHHIA.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUH B OMBITAaX, 3HAsl BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM UHCIE B ONBITAX C PABHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpaguyeckue MOJENIH: JEPEBO CIY4ailHOrO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIoBas mpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOAMHOECTBO,  BBINIOIHATH
omepaldyd HaJ MHOXECTBaMH: OOBEJWHEHUE, TMepeceueHue, IOTOJHEHUE,
NEPEUYUCIISITH AIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeacTaBICHHE MHOXKECTB U CBA3EH MEXIy
HUMH U711 ONIMCAaHMs TIPOLIECCOB M SIBJIEHUM, B TOM YHCIIE MPU PELIEHUU 3a/1a4d U3
JIpYyTuX y4eOHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kuacce oOydaromuiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

W3Bnekatp W 1peoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pa3TUYHBIX HCTOYHMKAX B BHJIe TaOJuWI, auarpamm, rpaukoB, MNpPeCTaBISAThH
JaHHBIEC B BUJI€ TaOJIUI], 1Uarpamm, rpaduKoB.



PemaTte 3amaunm oOpraHM30BaHHBIM MEepeOOPOM BAPUAHTOB, a TaKXkKe C
MCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh ONHCATENbHBIE XapaKTEPUCTUKU [JII MACCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCIIE CPEHNE 3HAYEHUSI U MEPBI PACCEUBAHUSI.

HaxoauTh 4acTOTHl 3HAYEHUI M 4acTOTHI COOBITHSI, B TOM YHUCIE MOJb3YSCh
pe3ysibTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yuclie B OINbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUAX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCIbITaHUU bepHyu.

NMers mnpencraBiaeHue o CIy4yalHOM BEIMYMHE W O PaCHpEeSICHUU
BEPOSITHOCTEMN.

HNmerp mnpencraBieHuE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJBIINX YHCEN B
PUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
2
! TlpencTaBieHHe JAHHbIX 7 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OnucatennHas cTaTucTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
3 Cotyuaiinas H3MERIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciy4aiiHOTO 4 | bu6mmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
i 2
6 O0001menue, cucreMaTn3anus 3SHaHUH 5 https://m.edsoo.rw/7#4 1 Sfde
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5




8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! HosTopetne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
) OnmcarenpHas cTaTicThKa. PaccenBanue 4 bubmuorexa [JOK
JIAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
i 1
4 BeposTHOCTE citydyaliHOTO COOBITHS 6 hitps-//m.edsoo.ru/7f41 72
bubmuoreka [JOK
> Brenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
6 C o 6 3 bubmuoreka [JOK
JTYHAHHBIC CODBITIA https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O0001enne, cucreMaTn3anus 3HaHUH 4 2 https://m.odsoo.rw/7f4 172
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 1




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

bubmuorexa [JOK
! HMostopenne kypea 8 Kacca 4 https://m.edsoo.ru/7f41a302

bubmuorexa [JOK

1

2 DICMEHTEI KOMOHHATOPHKN 4 https://m.edsoo.ru/7f41a302

3 I 4 bubmuorexa [JOK
COMETPHHCCKAT BEPOATHOCTE https://m.edsoo.ru/7f41a302

bubmuorexa [JOK
4 Hensirarns bepryn 6 ! https://m.edsoo.ru/7f41a302

. bubmmoreka [JOK
> Cysalinas BenMnHa 6 https://m.edsoo.ru/7f41a302

bubmuorexa [JOK
6 Obo0merte, KoHTpOTE 10 ! https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 2







IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo yacoB DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtpouabnbie | IIpakTuuyeckue A op
Bcero u3yyeHusi  o0pasoBaTesbHbIE
padoThI padoThI
pecypcsl
1 [IpencraBieHue TaHHBIX B 1 bubmmoreka [JOK
TabIMIax https://m.edsoo.ru/863ec18
) [IpakTHueckue BHIYUCIECHUS 11O | bu6mmoreka [JOK
TaOJIMYHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u uHTEpHIpeTaALIUs | bubmmoreka [JOK
TAOJIUYHBIX JAHHBIX https://m.edso00.ru/863ec78¢e
4 [IpakTnueckas padora "Tabmuier" 1 1
I'paduueckoe mpeacraBieHune
5 JAHHBIX B BUJIE KPYTOBBIX, 1 bubmmoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18¢
arpaMm
UreHue u IoCTpOEHUE AUarpaMm.
6 [Tpumeps! nemorpaduyeckux 1 bromorexa LOK
P https://m.edsoo.ru/863ed602
TarpaMm
. IIpakTnueckas pabora | | bu6mmoreka [JOK
"lnarpamMmsI" https://m.edsoo.ru/863ed72¢
g Yucnossie Habopel. CpenHee 1 bubmmoreka [JOK
apudmernueckoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. CpenHee | bubmmoreka [JOK
apudmernueckoe https://m.edsoo.ru/863ed846
10 Mennana yrcinoBoro Hadopa. 1 bu6mmoreka [IOK




Y CcTOMYUBOCTD METUAHBI

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

Menuana yrcioBoro Habopa.

11 N
Y cTOMUNBOCTL MEeAUAHEI
12 [IpaxTnueckas padora "Cpengnue bu6mmoreka [IOK
3HaueHusa" https://m.edsoo.ru/863edc6ba
Hau6o €e U HauMe ee
13 HOOIBIIEE H HAMM HI%HI bubmuoreka [JOK
SHAUCHUA HHCIIOBOTO HABOPA. https://m.edsoo.ru/863ee07a
Pa3zmax
Hawnbonbliee 1 HauMeHbIIIEE
14 3HAYEHHS YHCIIOBOTO Habopa.
Pa3zmax
Hawnbonbliee 1 HauMeHbIIIEE
15 3HAYEHMS YHCIIOBOTO Habopa.
Pa3zmax
KonTposnbHas padora 1o teMaMm
16 " P P bu6mmoreka [IOK
PEACTABIICHHC JIAHHBIX. https://m.edsoo.ru/863ee390
OmnucarenpHas cTaTucTuka'
17 CrnyuaiiHasi ”3MEHUYUBOCTD bubmmoreka [JOK
(mpumMepsl) https://m.edsoo.ru/863ee4bc
13 YacroTa 3HaYEHU B MacCUBE bubmuorexa [JOK
JTAHHBIX https://m.edso0.ru/863ee69¢
bubmuorexa [JOK
19 Tpynnuposxka https://m.edso00.ru/863e€9d0
20 I'ucrorpammel
bubmuorexa [JOK
21 Tucrorpanve: https://m.edsoo.ru/863eeel c
” IIpaxTnueckas padora "Cnydaiinas bu6mmoreka [JOK

U3MEHYUBOCTH"

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




I'pad, BepmuHa, pedpo.

23 [IpencraBieHue 3a1a4u C IOMOIBIO bromorexa LOK
el g = https://m.edsoo.ru/863eef52
rpada
Crenensp (Bal€HTHOCTb) BEPINHBI.
24 Yucno pédep 1 cyMMapHas CTETIEHb buomorexa LIOK
pebep i CyMmap https://m.edsoo.ru/863ef0ba
BepwuH. Llens u nukin
)5 ens u k. [Tyt B rpade. bubmmoreka [JOK
[IpencraBienue o CBI3HOCTH rpada https://m.edsoo.ru/863ef236
%6 [IpencraBnenue 06 bubmmoreka [JOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
7 Crny4yaiiHbI{ OTIBIT U CITy4aiiHOE bubmmoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M 4acTOTa COOBITHSL.
)3 Ponb ManoBeposSTHBIX U bu6mmoreka [JOK
MPAKTUYECKH JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHIA B IPUPOJIC U B OOIIECTBE
29 Momnera u urpanbpHas KOCTb B
TEOPUU BEPOSITHOCTEN
30 [IpakTnueckas padora "Hacrora bu6mmoreka [JOK
BbITaJIeHUs opJia” https://m.edsoo.ru/863ef8a8
KonTtposnpHas paboTa o temam
31 "CnyuaiiHasi U3BMEHUUBOCTb. bubmmoreka [JOK
I'padbi. BeposiTHOCTE CitydaitHOTO https://m.edsoo.ru/863f0186
coObITHs"
0 [ToBTOpenue, o6o0IICHNE. bubmmoreka [JOK
[IpencraBnenue TaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, o6o0IICHNE. bubmmoreka [JOK

OmucarenpHas CTaTUCTHKA

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




34

[ToBTOpenue, o6o0IICHNE.
BeposTHOCTB citydyaiiHOTO COOBITHS

bubmuorexa [JOK
https://m.edsoo.ru/863efec)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




8 KUIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposabusbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBieHue JaHHBIX. | bu6mmoreka [JOK
OrnucarenpHas CTaTUCTHKA https://m.edsoo.ru/863f029¢
) Crnyuaiinast ”3MeHUUBOCTh. CpesiHue 1 bubmmoreka [JOK
YHCIIOBOTO HabOpa https://m.eds00.ru/863f03fc
3 Cnyugaitasie coObITrs. BeposTHOCTH 1 1 bubmmoreka [JOK
YaCTOTHI https://m.edsoo.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOSITHOCTEN: MOHETA U UTPAJIbHAS 1 bubmorexa [TOK
P ' p https://m.eds00.ru/863f076¢
KOCTb
bubmuorexa [JOK
5 OtkioHe 1
HOToHEHI https://m.edsoo.ru/863f0a50
bubmuorexa [JOK
6 crepc ci0BOTO Habopa 1
Jlucnepeis THEI0BOTo Hadop https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKJIOHEHHE YHCIIOBOIO 1 bu6mmoreka [JOK
Habopa https://m.eds00.ru/863f0bfe
8 JlnarpamMmbl pacCEUBaHUS 1 bubmorexa [TOK
P P https://m.edsoo.ru/863f0eabd
9 MHO03K€eCTBO, ITOIMHOKECTBO 1 bubmorexa [IOK
https://m.edsoo.ru/863f1180
Omneparuu HaJl MHOKECTBAMU:
bubmuorexa [JOK
10 o0BeIMHEHHE, TIEPECEUCHHE, 1

JOIIOJIHCHUC

https://m.edsoo.ru/863f143¢




CaoiicTBa onepaiuii Hazl
MHOKE€CTBAMHU: TIEPEMECTUTETHHOE,

bubmuorexa [JOK

11
COYETaTENBHOE, PACIIPEICIIUTEIBHOE, https://m.edsoo.ru/863f1784
BKJIIOUEHUS
12 I'paduueckoe mpeacraBieHune bu6mmoreka [JOK
MHOKECTB https://m.edso0.ru/863f198¢
KonTtposnpsHas paboTa o temam
13 " "
Cratuctuka. MHOXeCTBa
14 DOnemeHTapHbie cOObITHS. CiTydaiiHbIe bubmmoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
bnaronpusrcTs ue
15 P yIO6HI bubmuorexa [JOK
DJIEMEHTAPHbIC €O HTI:UI' https://m.edsoo.ru/863fldec
BepositHOCTH COOBITHI
bnaronpustcTs ne
16 ) GMGHEa HBIC ZZOGII;ITHﬂ bubmorexa [IOK
g P . https://m.edso00.ru/863f1{72
BepositHOCTH COOBITHI
OIBITEL C PABHOBO3MOKHBIMHU
17 dJIEMEHTA pHI)IMI/I COOBITUSAMH bubmorexa [IOK
N . pu ' https://m.edsoo0.ru/863f21ca
CrnygaitHbiii BEIOOD
OIBITEL C PABHOBO3MOKHBIMH
18 AJIEMEHTa pHI)IMI/I COOBITUSAMH bubmorexa [IOK
o pu ' https://m.edsoo0.ru/863f21ca
CrnygaitHbiii BEIOOD
ITpakTuueckas padora "ONEITHI €
19 aiHOBOI%MO)KHI;IMI/I 3JIEMEHTAPHBIMUA buGnnorexa LIOK
P . " P https://m.edsoo.ru/863f235a
coObITUIMH"
bubmuorexa [JOK
20 Jlepeso https://m.edsoo.ru/863f2ade
21 CpoiicTBa fepeBa: €JUHCTBEHHOCTh bu6mmoreka [JOK




IIyTH, CyLIECTBOBAHNUE BUCSYEH
BCPUIWHBI, CBA3b MCXKIY YHUCJIOM
BEPIIMH U 9ruciIoM pEdep

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

2 n bubmuorexa [JOK
PABILIO yMHOMCHIA https://m.edsoo.ru/863f2cd8
bubmuorexa [JOK
23 Ilpasito yMHOKeHHs https://m.edsoo.ru/863f2e36
bubmuorexa [JOK
24 [IpoTuBOMOIOKHOE COOBITHE https://m.edsoo.rw/863£268a
)5 Huarpamma Oitnepa. OO0beAMHEHNE U bubmmoreka [JOK
nepecevyeHre coObITui https://m.edsoo.ru/86313214
%6 HecoBmecThbie coObiTUs. Dopmyna bubmmoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/86313372
7 HecoBmecThbie coObiTUs. Dopmyna bubmmoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/86313764
IIpaBuio 0XKe €pOATHOCTEN.
78 yp BIUTO YMHOACCHI BEpOsTH bubmmoreka [JOK
CHOBHaZ BEPOFTHOCTD. https://m.edsoo.ru/863f38ae
HezaBucumbie coObITHS
2 gpam/mo YMHOKEHUS BEPOSITHOCTEM. BuGmiorexa [IOK
CHOBHaZ BEPOFTHOCTD. https://m.eds00.ru/863f3b06
HezaBucumbie coObITHS
[IpencraBnenue ciaydaitHOro bu6mmoreka [JOK
30
JKCIIEPUMEHTA B BUJE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciayyaitHOro bubmmoreka [JOK
JKCIIEpUMEHTA B BUJIE AEPEBA https://m.edsoo.ru/863f3f20
IToBTOpEenue, 0600IIIEHNE.
Bropet Hen bubmuorexa [JOK
32 [IpencraBnenue JaHHBIX.

OmucarenpHas CTaTUCTHKA

https://m.edso00.ru/863{4128




bubmuorexa [JOK

33 Hosroperie, 0bo0uiente. Ipacut ! https://m.edsoo.ru/863f4312
KonTtponsHas paboTa 1o temam
34 "Cnyualinble coObITHS. BEposSTHOCTS. 1

I'padsr"

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME
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9 KUIIACC

KosmmmuecTBo yacos JIEeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie | IIpakTHueckne Aara HppoEKIe
Bcero u3yyeHusi  o0pasoBaTesbHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue TaHHBIX 1 bubmiorexa LOK
https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmmorexa OK
https://m.edsoo.ru/863f47ea
3 Omnepanuu Hag COOBITUAMEU 1
HezaBucumocts coObITHi 1
5 KombunaTopHoe npaBuiio | bu6mmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/863f4el6
6 IlepecranoBku. Pakropual. | bu6mmoreka [JOK
CoueTaHus U YUCJIO COUETAHUM https://m.edsoo.ru/863f4el6
bubmuorexa [JOK
7 Tpeyromp i Hackass ! https://m.edsoo.ru/86315014
[IpakTnueckas pabora
g "Bbrunicienue BepOSITHOCTEN © | | bubmmoreka [JOK
MCIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKIUH 37eKTPOHHBIX Ta0mmI"
I'eomeTpuueckast BEpOSITHOCTb.
9 CrnygaitHblif BEIOOP TOYKH U3 1 bubmmoreka [JOK
(GUrypsI Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyT'¥ OKPY>KHOCTH
10 ['eomeTpuueckast BEpOSITHOCTbD. 1 bubmmoreka [JOK

CrydaiiHelii BEIOOpP TOUYKH U3

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




(bUrypsI Ha TIIOCKOCTH, U3 OTPE3Ka,
U3 IYTH OKPY>XHOCTHU

I'eomeTpuueckast BEpOSITHOCTb.
CrydaiiHelii BEIOOpP TOUYKH U3

bubmuorexa [JOK

11
(bUrypsI Ha TIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyT'¥ OKPY>KHOCTH
I'eomeTpuueckast BEpOSITHOCTb.
12 CrnygaitHblif BEIOOP TOYKH U3 bubmmoreka [JOK
(bUrypsI Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyT'¥ OKPY>KHOCTH
HcnbiTanue. Ycnex u Heyzada.
13 C . ney}llaoro bubmuorexa [JOK
CPHA HCTIRITATHI 210 TIep https://m.edsoo.ru/86316162
ycnexa
UcneiTanue. Ycnex u Heynayva.
14 C 10 HEDEOTO bubmuorexa [JOK
CPH HCTIRITATHH A p https://m.edsoo.ru/86316356
ycnexa
UcneiTanue. Ycnex u Heynayva.
15 Cepus ucnibITaHU 10 IEPBOTO
ycnexa
Ucnbiranusa bepuynnu.
16 B P 6y . bubmuorexa [JOK
epOHTHOCUTH CODBITHI B CepiH https://m.edsoo.ru/863f64d2
ucnbslTaHui bepHyiu
Ucnbiranusa bepuynnu.
17 B OCTH CI())6}I:ITI/II71 B CepUH buomorexa LIOK
CPOATH . p https://m.edso0o.ru/863f6680
ucnbeITaHui bepHyiu
13 IIpakTnueckas padota "HcnbiTanus bu6mmoreka [JOK
bepuymmm" https://m.edsoo.ru/863f67de
19 CrnyuaiiHasi BeTM4YMHA U bubmmoreka [JOK




pacrpeieieHne BEpOSTHOCTEN

https://m.edso0.ru/863{6b44

MaremaTtuueckoe OXHUJIaHUE U

bubmuorexa [JOK

20 . .
JIUACTIEPCHS] CITYYalHOMN BEITUYUHBI https://m.edsoo.ru/863f6da6
IIpuMeprl MaTeEMaTHYECKOTO
21 OXXKHMJAaHHUS KaK TEOPETUUECKOTO bubmiorexa LOK
p https://m.edso00.ru/863f6f86
CPEIHETO 3HAYEHU S BEIMYUHBI
Bbubnmuoreka [JOK
22 ITonsiTre 0 3aKOHE OOIBIIMX YHUCET 1
https://m.edsoo.ru/863f72c4
” N3mepenue BeposiTHOCTEHN C bu6mmoreka [JOK
MOMOIIIBIO YAaCTOT https://m.edso00.ru/863f7652
24 [TpumeneHne 3akoHa OOJBIINX bu6mmoreka [IOK
qucel https://m.edso0.ru/863f7116
)5 O06o001IeHne, CUCTeMaTH3AIHS bubmmoreka [JOK
3HaHuil. [IpencraBnenne TaHHbBIX https://m.edsoo.ru/863f783c
%6 O0001enne, cucTeMaTH3aIus
sHanuii. OnrcarenbHas CTaTUCTHUKA
O0001enne, cucTeMaTH3anus
27 3Hanui. [IpencraBnenne JaHHBIX bubmorexa [IOK
P ' https://m.edsoo.ru/863f893a
OnucarenbHas CTaTUCTUKA
O0001enne, cucTeMaTH3aIus
. . bubmmoreka [JOK
28 3HaHUM. BeposTHOCTH CIIydaliHOTO
https://m.edsoo.ru/863f7ade
COOBITHS
O0001enne, cucTeMaTH3anus
79 3HaHUM. BeposTHOCTH CllydaifiHOTO bubmmoreka [JOK
COOBITHS. DIIEMEHTEI https://m.edso00.ru/863f7¢9¢
KOMOMHATOPUKH
30 O06o001IeHre, CUCTeMaTH3AIIHS bubmmoreka [JOK

3HAHUN. DIIEMEHTHI

https://m.edso0.ru/863{7e54




KOMOMHATOPUKH

O0001enne, cucTeMaTH3anus

31 3HaHUN. DJIEMEHTHI 1 bubmmoreka [JOK
kKoMOuHaTopuKku. CiydaiiHbie https://m.edsoo0.ru/863f8408
BEITUYHMHBI M pacTpe/IelIeHuUs
O0001enne, cucTeMaTH3anus
. . bubmmoreka [JOK
32 3HaHui. Ciy4aiiHble BETUYMHBI U 1
https://m.edsoo.ru/863f861a
pacnpeeneHus
33 Htorosas koHTposbHasA paboTa 1 bubmorexa [TOK
https://m.edsoo.ru/863f8b56
34 O0001enne, cucTeMaTH3anus !
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMU ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoOro .
00pa30BaTeJILHOI MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTuCTHKA
Yurate nHGOpMAIHIO, IPEICTABICHHYIO B TaOIUIaX, Ha IUarpaMMax,
5.1 Mpe/ICTaBIsATh JaHHbIE B BUAE TaOJHI, CTPOUTH JAUArPAMMBbI
(cTonOuKOBBIE (CTOIOYATHIE) i KPYTOBBIC) TI0O MAaCCHBaM 3HAYCHUMA
- OnuceiBaTh M UHTEPIPETHPOBATh pEaJbHbIE YHUCIIOBHIE JaHHBIE,
Mpe/icTaBJICHHbIE B Ta0IMIIaX, HA JUarpaMmmax, rpapukax
Hcnonb3oBath TUIs OMHCAHUS JTAHHBIX CTaTHUCTUYECKUE
53 XapaKTEepUCTUKH: cpeiHee apupMeTniyeckoe, Mearana, HauOoJbIIee U
HauMEHbIIIee 3HAYeHUS, pa3Max
NmeTtp npencraBieHue 0 CaydaitHONW M3MEHUYMBOCTH Ha MpUMEpPax IIeH,
5.4 ¢bu3NyecKuXx  BEIUYMH, AHTPONOMETPUYECKHX JIaHHBIX, HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon N
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoOro .
00pa30oBaTeJILHOI MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTuCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BUJIe TaONMIl, auarpamm, rpaukoB, MPEACTaBIATh NAaHHBIE B BUJE
Ta0NuIl, AUarpamm, rpapuxon
OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKUX TOKa3aTeNen:
5.2 CpeIHUX 3HAYEeHUW W Mep pacceuBaHus (pa3max, IUCHEPCHS |
CTaHJAPTHOE OTKJIOHCHHE)
5.3 HaxoauTh 4acTOTBI YHCIOBBLIX 3HAYEHUHM M YaCTOTHI COOBITHH, B TOM




YHUCJIE 10 Pe3yJIbTaTaM U3MEpPEHUN U HAOJI0IeHUIA

Haxomuth BEpOSATHOCTH CIOydyaWHBIX COOBITMM B ONBITaX, 3HAs

5.4 BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
s Hcnons3oBarh  rpaduyeckue  MOJAENTH:  JEPEeBO  CIy4dailHOTO
' AKCIEPUMEHTA, IMarpaMMbl DiJiepa, YuciaoBas npsamas
OnepupoBaTh HOHATUSMHU: MHOKECTBO, NOJIMHOKECTBO; BBIMOJIHSATH
y omepanuy  HaJ  MHOXXECTBAMHU:  OOBEIUHEHHE, IepeceueHue,
' JOTIOTHEHUE; TIEPEUUCIIATh 3JIEMEHThl MHOXKECTB, IPUMEHSITh CBOHCTBA
MHOKECTB
Hcnonws3oBath Tpaduueckoe MPEACTaBICHHE MHOXECTB M CBS3EH
5.7 MEXIY HAMH JJIsI OMUCAHUS TPOLIECCOB U SBJICHUN, B TOM YHCIE MPU
pELICHNH 3a]a4 U3 IPYTUX y4eOHBIX MTPEIMETOB U KYpCOB
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOI MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTUCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh MHGOPMAIUIO, NMPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHHMKAX B BHJAE TaOmuL, AuarpamM, TIpaduKoB,
MIPEJICTaBIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB
55 Pematp 3agauu OpraHn30BaHHBIM NEpeOOPOM BapHAHTOB, a TAKKE C
' MCIO0JIb30BaHNEM KOMOMHATOPHBIX IIPABHUII U METO/IOB
Hcnonb3oBaTh omucaTrenbHble XapaKTEPUCTHKU NS  MacCHBOB
53 YHCIOBBIX JAHHBIX, B TOM 4YHCII€ CpEIHHWE 3HAYEHUS U MEpbI
paccenBaHUs
54 Haxoauth 4acTOThl 3HAUEHUH W YACTOTHI COOBITHS, B TOM 4HCIIE
' MOJIb3YSCh Pe3yIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHHI
HaxonuTth BeposSTHOCTH CIIy9alHBIX COOBITHI B M3YUYCHHBIX OTBITAX, B
5.5 TOM 4YHCJI€ B ONBITAX C PaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU

COOBITHSIMH, B CEpHUSAX HCIBITAHUNA JO TMEpPBOTO YCreXa, B CEpPUsiX




ucnbiTaHui bepHymm

Nmetp mpeacTaBieHHEe O CIy4ailHOW BEJIUYMHE M O pPACHpPEACITICHHHN

5.6

BEPOSITHOCTEH

Wmetps mpezacTaBieHue o 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4ailHOW HM3MEHYMBOCTH M O POJIM 3aKOHA

OOJIBIITUX YHCET B IPUPOJIC B OOIIECTBE




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 BepositTHOCTB U cTaTuCTHKA
[IpencraBnenue NaHHBIX B BUJE TaONHIl, Tuarpamm, rpadukoB. 3amoJHEHHE
TaONHI], YTEHUE U TOCTPOCHHE auarpamMm (CTOJOMKOBBIX (CTOIOYATHIX) M
5.1 KpyroBbix). UrteHne TpaduKOB pealbHBIX TMpolleccoB. M3BneueHue
uH(popMallMd M3 OUarpaMM W TaONMI, MCIOJIb30BAaHWE M HMHTEpIIpeTalus
TAHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HanOoJIbIlIee ¥ HAUMEHbIIIEE 3HaUeHUs Habopa YUCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4alHOM U3MEHYUBOCTH
CrnydaifHBI SKCIIEPUMEHT (OTBIT) W CIIy4ailHOE coObITHE. BeposTHOCTH M
5.3 gacToTa. PoJIb MaoOBEpOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHIA B
npupoe u B o0uiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepmmHBL Yucio pédep u cymmapHas
. creneHb BepmuH. [IpencraBnenue o cBsi3noctu rpada. Lenu u nuxmel. [Tytn
' B rpadax. OO6xom rpada (ditmepoB myrth). [lpencraBienue 00
OpHEHTHPOBAaHHOM Tpade. Pemenne 3aaau ¢ momoinso rpados
8 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
5 BepositTHOCTB U cTaTuCTHKA
5.1 [IpencraBneHune JaHHBIX B BUJIC TAOJINIL, TUArpaMM, TpapuKoB
- MHOKecTBO, 9JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepauuu  Haj
' MHOKE€CTBAMU: 00BbEAUHEHHE, TIEpECEUCHUE, JOMIOTHEHUE
53 CaolicTBa ornepanuii HaJy MHOKECTBAMU: MEPEMECTUTEIBHOE, COUETATEIIBHOE,
' pacnpeenuTeNbHOe, BKIIOYCHUS
s4 Hcnonb3oBanue rpaduyueckoro mnpeicTaBlI€HUsST MHOXKECTB JUIsl ONUCAHUS

pealIbHBIX MPOLIECCOB U ABJICHUI, IPU PEIICHUU 3a/au.




W3mepenue paccemBaHus JaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIOHEHHUE

> YHCIOBBIX HA0OPOB. JlMarpaMma paccenBaHus
DOneMeHTapHble COOBITHS cllydailHOro ombiTa. CiydailHble COOBITHSL
56 BepositHocTn  coObITHil. ONBITBI ¢ PAaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU
' coobTusiMu. Criy4aiiabiii  BeIOOp. CBsi3b MEKIYy MaJOBEPOSITHBIMH U
MPAKTUYECKU TOCTOBEPHBIMU COOBITUAMH B MIPUPOJIE, OOIIIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: E€IWHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
5.7 BHCSTYCH BEPIIMHBI, CBSI3b MEXKy YMUCIIOM BEPIIHMH U uucioM pédep. [Tpasuio
yMHOKeHUs. Penienure 3a7a4u ¢ moMoIibio rpados
[IpoTuBomnonoxkusie coObiTus. Jmarpamma Oitnepa. OObenuHeHHe U
5.8 nepeceueHre coObiTuid. HecoBmecTHbie coObiTHsA. Dopmyna cloKeHUs
BEPOSITHOCTEHN
5.9 YcnoBHas BeposTHOCTb. [IpaBuiio ymHOkeHus. HezaBucrumbie coObITHS
[IpencraBnenue »skcnepuMeHTa B BUAE JepeBa. Pemienue 3amay  Ha
5.10 HaXO0XJEHUE BEPOSTHOCTEN C MOMOIIBIO JEPEBA CIYYANHOTO SKCIIEPUMEHTA,
auarpaMmm Jiiepa
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 BeposiTHOCT U cTaTuCTHKA
[IpencraBieHne naHHBIX B BUJIE TaONUII, TUarpaMM, rpapuKoB, HHTEPIPETALUS
5.1 NaHHBIX. UTEHHE W MOCTpPOCHHE TAONuWIl, IuarpaMm, rpaduKoB IO PEaIbHBIM
JTAaHHBIM
5.2 [TepecTtanoBkM U akTOpHAIT
5.3 CoueraHus U YUCIIO COYETAHUN
5.4 Tpeyronpauk [lackans. Pemenne 3axad ¢ uCnoyib30BaHUEM KOMOWHATOPUKH
55 I'eomeTrpuueckast BeposTHOCTb. CiydailHbIA BBIOOp TOYKHM U3 (QUTYpHl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AyTU OKPYKHOCTHU
5.6 UcneiTanue. Ycnex u Heynavya. Cepusi HCTIBITAHUH 0 MEPBOro ycrexa
57 Cepust ucneiTanuii bepuymm. BeposTHOCTH COOBITHIA B CEpUM HMCTBITAHUN
' bepnynau
5.8 CnyvaiiHasi BeTMYMHA U pacpeieSICHHE BEPOSTHOCTEN




Maremaruueckoe oxkugaHue U aucrepcus. llpuMepsl MaTeMaTH4ecKoro

> OKUJaHMS KaK TEOPETUUECKOTrO CPETHEr0 3HAUCHHS BETMYHHbI

510 MaremaTuyeckoe OXHAAHWUE M JTUCIEPCHs CIIy4allHOW BEJIMYHUHBI «YHCIIO
' YCIIEXOB B CEPUU UCIIBITAHUN bepHyiny»

- [Tonatue o 3akoHe OOJBIIMX 4YHceNl. M3MepeHne BEpOATHOCTEH C MOMOIIBIO

gacToT. Poib 1 3HaueHne 3aKk0oHa OOJIBIINX YHCEN B MPUPOJIC U 00IIEeCTBE




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbLTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM pPe3yJIbTATaM OCBOCHUS
OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSIMU: MHOYKECTBO, IIOJIMHOXKECTBO, ONIEpaLlUn
HaJ MHOXKECTBaMH; YMEHHUE ONEpUPOBATH NOHATUAMU: T'pad, CBI3HBIN Tpad,
JiepeBo, LUKJI, IPUMEHATh UX IPU PEUICHUH 3aJ]ad; YMEHHE UCIO0JIb30BaTh
rpadguyeckoe TMPEACTaBIEHWE MHOXKECTB JUIsl ONHUCAaHUS peallbHBIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEAMETOB

YMeHue omnepupoBarth MOHATHSAMH: OIpeAeTeHHe, aKCHOMa, TeopeMa,
J0Ka3aTeNbCTBO;  yYMEHHWE  pacro3HaBaTh  WCTHUHHBIE W JIOXKHBIE
BBICKa3bIBAHUS, TMPUBOJUTH MPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS U OTPHUIIAHUS BHICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JETUMOCTb HATYypalbHBIX YHUCEN, TPU3HAKU JEIUMOCTH,
[IeJI0€ YUCII0, MOJYJb YHCIia, OOBIKHOBEHHAS JIPOOb M JIECATUYHAs JPOOb,
CTaHJAPTHBIN BUJ YMCIA, PallMOHAJIbHOE YHCIIO, UPPALMOHAILHOE YHUCIIO,
apruMETUUECKUA KBAJPATHBI KOpPEHb, YMEHHE BBITIOJHATH JIEHCTBHS C
YlCcllaMi, CPaBHUBATh M YIOPSA0YMBATh YHCIIA, MPEACTABIATh YMCIIA Ha
KOOPJIMHATHON MPSAMOW, OKPYIJISATh YMCIA; YMEHHE J[eNaTh NPUKUIKY U
OILICHKY pe3y/bTaTa BEIYMCICHUIN

YMeHrne onepupoBaTh TOHSATHSMH: CTEIEHb C IIEJIBIM ITI0Ka3aTeleM,
aprupMETHUECKUNA KBAIPATHBIA KOPEHb, MHOTOWIEH, ajareOpandeckas apoosb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATYpaIbHOH CTEleHHW OoJIbIle
CIMHUIIBI; YMEHHE BBINOJHATH PAcu€Thl MO (GOpMyliaMm, MpeoOpazoBaHHUSI
IENBIX, IPOOHO-PAIlMOHAIBHBIX BBIPAKCHUNW M BBIPAKCHHH C KOPHSIMHU,
pa3ioKeHnEe MHOTOYJICHA HAa MHOXKUTEIM, B TOM YHCIIE C UCIOJIh30BaHUEM
(dbopMyI pa3HOCTH KBAIPaTOB M KBAJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSMHU: YHCIOBOE PAaBEHCTBO, ypaBHEHHE C
OJHOU MEPEeMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pellaTh JIMHEeWHble W KBaJgpaTHble ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, TUHEITHbIE HEPABEHCTBA U UX CUCTEMbI, KBalpaTHbIE U JPOOHO-
paloHaJIbHble HEpPaBEHCTBA C OJHOM NEPEMEHHOI, B TOM 4MHCIE MpHU
pelIeHny 3aJad W3 OPYTHX MPEeIMEeTOB M TMPAKTUYECKUX 3ajad; yMEHHE
UCIO0JIb30BAaTh KOOPAWHATHYIO MPSAMYI0O M KOOPAMHATHYIO IMJIOCKOCTH JJIst
M300pakKeHUS PEIICHU YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUSA, Tpaduk QYHKIUUA, HYIU
(GYHKIUU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJbIIECE W HAWMEHbBIIEe 3HAYCHUS (YHKIMH; YMEHHUE
ONEPHPOBATh TMOHATHAMHU: TpsiMasl MPONOPIMOHAIBHOCTh, JIMHEHHAS
byHKIMS, KBaapaTudyHas (yHKIUSA, oOpaTHas MPOTOPIMOHATBHOCTD,
napabona, runepbosa; yMeHre CTpOUTh Tpaduku QyHKIHM, UCIIONTB30BAThH
rpadUKu JUIS ONPENEeNICHUs] CBOWMCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHusl 3aad M3 JPYruX YYeOHBIX IMPEIMETOB M PEaNbHOUN >KU3HHU;
YMEHHUE BBIpaKaTh (GOpMyIaMu 3aBHCUMOCTH MEKITY BETHINHAMHE

YMmeHue onepupoBaTh MOHATUSMU: MOCIEAO0BATEIBHOCTh, apudMeTndecKas
U TeoMeTpuueckas MpOrpeccMy; yMEHHE HCIOJIb30BaTh CBOMCTBA
MocJIeI0BaTeaIbHOCTEN, (OPMYIIbl CyMMBl U OOIIETO WieHa MpPU PelIeHUuU
3a1a4, B TOM YHKCJE 3aJad U3 JPYruxX y4eOHBbIX MPEeIMETOB U peaibHOU
KU3ZHU

YMmeHue pemath 3a/1aui pa3HbIX THUIOB (B TOM YMCIIE€ HA MPOLEHTHI, JOJIH U
4acTH, JBWKEHUE, paboTy, LIEHY TOBAapOB U CTOMMOCTb MOKYIOK U YCIYT,
HAJOTH, 3aJaud W3 OOJacTH YNpaBICHUS JIMYHBIMH U CEMEHHBIMU
(¢buHaHCaMM); YMEHUE COCTAaBIIATh BBHIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTeMBbl TIO YCJOBHIO 3aJjaud, HCCIEAOBAaTh IOJyYEHHOE pEIIeHue |
OILICHUBATH MPABAONOI0OHOCTH MOTYUYEHHBIX PE3YyJIbTAaTOB

YMeHne onepupoBaTh MOHATHAMU: (UTYpa, TOUYKA, OTPE30K, MpsMast, JIyd,
JIOMaHasi, Yroj, MHOTOYrOJbHHK, TPEYroJbHHUK, pPaBHOOCAPCHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJIbHHUK, MEIHaHa,
ouccekTpuca " BBICOTA TPEYroJIbHHUKA, YeTHIPEXYTOJLHUK,
napaiesiorpaMm, poM0O, IPSIMOYTOJIEHUK, KBAIPAT, TPATCIHS; OKPYXHOCTB,
KpYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHE
pemaTh 3aJa4d, B TOM YHCIIC W3 MOBCEITHEBHOW >KHM3HH, HA HAXOXKICHUE
TCOMETPUYCCKUX BEIMYUH C MPUMEHEHHEM HM3yYCHHBIX CBOWCTB (GUTYp H
(dhakToB
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YMeHHne OmnepupoBaTh TMOHSATHSIMHU: PaBEHCTBO (QUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh W TIEPICHIUKYJISIPHOCTD TPSMBIX, YrOJl
MEX]Ty IPSIMBIMHU, TIEPIICHINKYIISP, HAKIIOHHAS, IPOEKIHs, mogooue Gpuryp,
noI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W MPSIMOM;
YMEHHE PpAclo3HaBaTh pPaBEHCTBO, CHUMMETPUI0O U moaobue ¢uryp,
NapajuieIbHOCT U MEePICHINKYIISIPHOCTH MPSMBIX B OKPY)KAIOIIEM MUPE
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YMeHue ornepupoBaTh MOHATHSAMU: JUIMHA, PACCTOSHHUE, YTroJl (BEIMYHHA
yrila, CHHYC U KOCHHYC yTJla TPEeYTroJbHUKA), TJIOMA/Ih; YMEHHUE OIEHUBATh
pasMepbl IPEAMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE TPUMEHSATH
(GhopMyIIBI IEpUMETPA U TIJIOMIAIA MHOTOYTOJIbHUKOB, UTHHBI OKPY>KHOCTH U
IJIOMIaM Kpyra, oObeMa MpsSMOYTOJBLHOTO MapajuieJienuIea; yMeHHe
MIPUMEHSATHh MPU3HAKA PABEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibHuKka, Teopemy Iludaropa, TpuroHoMeTpudecKue COOTHOIICHUS
JUTSl BBIYMCIICHUS JJIMH, PACCTOSTHUM, TTOIIaAeH

12

YMenune  u3zo0pakarb  IUIOCKHE  (QUTYpBl W HUX  KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (GUTYPHl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB H D3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYrOJIbHAsg CHUCTEMa KOOPAMHAT;
KOOpJIMHATBl TOYKH, BEKTOp, CyMMa BEKTOpOB, NMPOU3BEIACHUE BEKTOpa Ha
YHCIIO, CKAJIAPHOE MPOU3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIsl IPEICTABICHUS JTaHHBIX M PEIIeHUs 3a/ad, B
TOM YHCJIe U3 IPYTUX YYEOHBIX MPEIMETOB U PeaIbHON KU3HU
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YMeHne ornepupoBaTh MOHSATHIMH: CTOJIOWKOBBIC M KPYTOBBIE JAUArpaMMBl,
TaOHIIBI, cpeHee apuPMEeTHIECKOE, MeIMaHa, HanOOoJIbIlIee U HANMEHbIIICE
3HA4YCHUs,  pa3Max  4YHCIOBOTO  Habopa,  yMEHHE  H3BJICKATh,
WHTEPIPETUPOBATh U NIPe0oOPa30BhIBATh WHPOPMAIUIO, TIPEACTABICHHYIO B
TaONMUIIAX W Ha JHarpaMMax, OTPaKAIOIIYI0 CBOWMCTBA M XapaKTEPUCTHKH
peambHBIX TIPOIIECCOB W SIBIICHHWH, yMEHHE pacrno3HaBaTh H3MCHUYHBHIC
BEJIMYUHBI B OKPY)KAIOMIEM MHPE
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YMeHue omnepupoBaTh TOHATHUSMH: CIy4alHBIA OMBIT  (CIydalHBIN
OKCIIEPUMEHT),  JJEMEHTapHOE€  COObITHE  (DJEMEHTapHBIM  MCXON)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS, YMEHHE
HaXOJUTh  BEPOATHOCTU  CIY4YalHBIX  COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH; YMEHHUE pelliaTh 3a7ayu
METO/IOM OpPraHM30BaHHOTO Tmiepedopa M C HCIOJB30BAHUEM IpaBHIIa
YMHOKEHHUS; YMEHHUE OLIEHUBATh BEPOSATHOCTU pEATbHBIX COOBITHI U
SBJICHUH, MOHUMATh POJb MPAKTHUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHII B OKpY)KAIOIIEM MHUPE W B JKM3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIbIO B MAaCCOBBIX SIBJICHUSIX
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YMeHue BbIOMpATh MOIXOIANTNNA U3yYECHHBIM METOM JJI PEIICHUs 3aayH,
MPUBOJUTH TPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJIE U
KWU3HHU, PaCTo3HaBaTh IPOSBIICHHE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
OTIMCHIBATh OTJCIBHHBIC BBIJAIONTNECS PE3YJIbTAThl, IMOJYYCHHBIC B XOJIE
Pa3BUTHS MaTEMaTUKH KaK HAayKd, MPUBOAWTH MPUMEPHI MATEMaTHUYCCKUX
OTKPBITUH U KX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOU UCTOPUH




INHEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBIX HA OI'9

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIUMCICHUS
1.1 HarypanbHbie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LETbIX YUCET
12 OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEYHBIE MEPHOIUYECKUE
npoou
1.3 PanmonaneHbie uncna. ApudgmMeTudeckre oneparuy ¢ paiuoHaIbHBIMHU YACIaMU
1.4 JleiicTBuTenbHBIE YKciia. ApuMETHISCKHE OTIEpAIUH C ICHCTBUTEIIPHBIMUA YHUCIIAMHU
L5 HpI/I6J'II/I}KéI—£HI>Ie BBIYMCIICHUS, [IpaBUiIa OKPYIJICHUS, IPUKHJIKA U OLICHKA pe3ysibTaTa
BBIYHMCIICHUIN
2 AnreOpanveckre BoIpaKEHUS
2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHHS C TICPEMEHHBIMH )
29 Crenensp ¢ nenbiM nokazaresieM. CTeneHb ¢ pallMOHANIBHBIM MoKa3zaTtesneM. CBoicTBa
’ CTETeHH
2.3 MHorousneHs!
2.4 Anrebpandeckas 1po0b
)5 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTemneHu. JIeMCTBUA ¢ apu(pMETHIECKUMHU
’ KOPHSIMH HATypalbHOU CTENECHH
3 VYpaBHEHHUS 1 HEPABEHCTBA
3.1 ensie u npoOHO-panrioHaabHbIe ypaBHEeHUS. CUCTEMBI M COBOKYITHOCTH YpaBHECHUM
) ensle u apoOHO-panMoHanIbHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
’ HEPABEHCTB
3.3 Pemnrenue TeKCTOBEBIX 3a1a4
4 YucIoBbIE OCIEN0BATEILHOCTHU
4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATEILHOCTEH
4.2 ApudmMernueckas ¥ TeOMeTpruUecKas nporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
5 OyHKINU
Oynkus, cnocoOwl 3aaanus GyHkuu. ['paduk ¢yakiun. O6macTe onpeaeneHus u
51 MHO>KecTBO 3HaueHu Qynkuunu. Hynu ¢ynkunu. IIpoMexyTky 3HaAKOMOCTOSHCTBA.
o [IpoMexyTku MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U MHUHUMYMBI (YHKIIHU.
Haubonpiiee n HauMmeHbllee 3Ha4eHre (PyHKIIMN Ha IPOMEKYTKE
6 KoopanHatsl Ha npsiMO# ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH
7 ['eomerpust
7.1 ['eomeTpuueckue GUTrypbl U UX CBOMCTBA
7.2 TpeyroyibHUK




7.3 MHOroyroabHUKH
7.4 OKpYXHOCTh B KPYT'
7.5 N3Mepenne reoMeTpu4ecKuX BeJIMYNH
7.6 BekTopsbl Ha mockocTu
8 BeposiTHOCTB U cTaTuCcTHKA
8.1 OnwucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* MaTtematuka. BeposTHOCTh U cTaTUCTUKA: 7 - 9-€ Kiacchl: 0a30BbIN YPOBEHbB:
yueOHHUK: B 2 yacTax; 1-oe uznanue Boicomkuii U.P., Smenko U.B.; mox
penakmueit Amenko WM.B. Axkiinoneproe obiiectBo «3narenscTBo

((HpOCBCH_ICHI/IC»

METOJNYECKHUE MATEPHAJIBI IJIA YYUTEJISA

Marematuka. BepoaTHOCTh M CTaTUCTUKA : 7—9-€ Ki1acchl : 6a30BbIN YPOBEHB
: METOJIMYECKOE TTOCOOME K TIPEAMETHOM JIMHUU YYeOHUKOB 110 BEPOSTHOCTU U
craructuke U. P. Beicoukoro, W. B. Amenko nox pex. U. B. Smenko.—

Mockga : [Ipocsenienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

https://lesson.edu.ru

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

http://oge.fipi.ru/



