Eo— !
s

=

MHWHUCTEPCTBO IPOCBEIEHUS] POCCUICKOM ®EAEPAIIUHA
Munncreperso o6pasoBanus u Hayku Pecny6ankn Bamxoproctan
AIMMHMCTpanHs MyHHIHNAIbHOIO paiiona Benokaraiickuii paiion

Pecny6anku bamkoprocran

MBOY COI ¢.Emamu
PACCMOTPEHO COI''TACOBAHO " VTBEPXIIEHO
IIe/IATOTMIECKAM COBETOM 3amecTHTens aUpekTopa mo YBP  mpukasom MBQY COIII ¢.Emanma
IIporoxon ot 2ol 0.H.Kapabarosa | ~~ AJIKiexos
«LI»_0F 2024rNe S « A9 Of 2024r. « A9 » Gf 2024 Ne &/{off
PABOYA{A TIPOTPAMMA
(ID 368830)

y4e6Horo npexmera «BeposiTHOCTL M CTATHCTHKA»

11 o0ydarommxcs 7-9 Kiaccon

c¢.Emamu 2024



INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM mH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUYCCKUX MPUIIOKEHUH, TaK U
UX pOJM B 00pa3oBaHWU, HEOOXOIMMOM KaKIOMy 4YelloBeKy. BospacTtaeT umciio
npodeccuii, Mpu OBIaJICHUN KOTOPBIMHU TpeOyeTcst Xxopoias 6a30Bast MOATOTOBKA B
00JIaCTH BEPOSITHOCTH M CTATHCTUKH, TaKasl MMOATOTOBKA BaXKHA ISl TTPOIOKCHHUS
o0pa30BaHMs U I YCIEITHOM MPOo(ecCHOHATBHOM Kapbephl.

Kaxp1il 4emoBek MOCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE UMEIOIINUXCS Y
HEro JaHHBIX. A 1JI1 000OCHOBAaHHOTO MPUHATUS PEIICHUS B YCIOBUSAX HEIOCTaTKa
WM M30bITKa MHQPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIIIICHHE.

MMeHHO 1O03TOMYy OCTpO BCTala HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOy4aromuxcs (yHKIIMOHATIBHYIO IPAMOTHOCTD, BKITIOYAIOIIYIO B ce0s B KAYECTBE
HEOTHEMJIEMOM  COCTABJISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(GOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHUX pPEATbHBIX IMPOIECCOB W 3aBHCHUMOCTEH,
MIPOU3BOINTH MPOCTEHIIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHaIu3a u
MPEACTABIICHUS JTAHHBIX W3 Pa3M4yHBIX cdep KU3HU OOIIecCTBAa M TOCyJapcTBa
npuoOuiaeT oOydarmmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tepebopa W mojacuéra ducia
BapHAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPHH
rpadoB co3naét MaTreMaTuuecKkuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMITIETCHIIUM B
o0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTAaTUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OO0YyYalONIMXCsi O COBPEMEHHOU
KapTUHE MHUpa M METOJaX €ro HCCIeI0BaHUsA, (HOPMHUPYETCS MOHUMAHUE POJIH
CTAaTUCTUKN KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH IEJIIMH B CTPYKTYPE MPOTrpaMMBbl y4eOHOTO Kypca
«BeposTHOCTP W CTaTUCTUKa» OCHOBHOTO O0OIIEro oOpa3oBaHMs BBIACICHBI
CIIEyIOIIne Coaep)KaTeabHO-MeToan4Yeckie uHuu: «lIpenctaBienne JaHHBIX H
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «IJIEMEHTHl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxxanne nmunuun «lIpencraBieHne TaHHBIX W ONMUCATEIbHAS CTATHCTUKA»
CITy’)KAT OCHOBOM 711 (JOPMUPOBAHHUS HABBIKOB PaOOTHI ¢ MHGOPMAITUEH: OT YTCHHS
¥ MHTEpIpeTaluyu HHPOPMAIUH, MPEACTABICHHONW B TaONIWIaX, HA AHArpaMMax |
rpadgukax, a0 cOopa, TMPEACTABICHUS W aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTUYECKUX XapPaKTEPUCTUK CPETHUX M paccemBaHus. PaboTas ¢ maHHBIMH,
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oOydJaroniyecss y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH [AHHBIC, BBIJIBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaL
dakTopamu, BBI3BIBAIOIIMMH HM3MEHUYMBOCTh, W OIEHUBATh MUX BIHUSHUE Ha
paccMaTpUBaEMbI€ BEJTMYHUHBI U IPOLECCHI.

MHTYyUTHBHOE MPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJACHIMNA CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISt
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonblioe 3HAYEHHE HMEIT NPaKTHYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMA MOJEIISIMH.

[loHsiTHE BEpPOSITHOCTH BBOJMTCS KaK Mepa IPaBIONOIO0OMS CIIy4ailHOro
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydarluecs 3HAKOMSTCA C
MPOCTEHIIIMMHU METOIAMU BBIYUCIIEHUS BEPOSITHOCTEN B CITyYaHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU HCXOJaMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMY CTaBUTh M peniaTh Ooyiee CIOXKHbIE 3ahadd. B yueOHbI Kypc
BXOJST HAYaJIbHBIE MPEACTABICHHUS O CIy4YallHbIX BEJIMYMHAX U HMX YHUCIOBBIX
XapaKTEePUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOUIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
IpUMEpPHl IPUMEHEHUs U1 PEIICHUs 3a]ad, a TAKXKE HCIOJIb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzyuaercs yueOHBIN Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3nenbl: «IIpencraBiieHre JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY,
«BepoaTrHocThY», «DJIEMEHThl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadosy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHKA» OTBOIUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kinacce — 34 vaca (1 yac B Hezeno),
B 9 kiacce — 34 gaca (1 gyac B HeemI0).



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroJHEHHUE
TA0NWIl, YTCHWE U TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. M3pneuenne nupopmanuu u3
Jarpamm H TabJIdIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIee M HAUMEHbIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYUBOCTH.

CrydaifHbIil SKCHIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
yacToTa. PoJb MamoBEpPOATHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemienune 3a1au ¢ noMoIibio rpagos.

8 KUIACC

[IpencraBnenue NaHHBIX B BUE TaOIUI], TUarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Ornepauun Hax
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHue, fonoaHeHne. CBONCTBa onepaluii HaJ
MHOXECTBAMHU:  TEPEMECTHTENIbHOE,  COYETATENIbHOE,  PacHpeaesIuTEIbHOE,
BKIIOUEeHUsS. Vcrnonb30BaHWE TpaUUyecKOro NPENCTaBICHUS MHOXKECTB s
OMMCaHUS peajbHbIX MPOLIECCOB U SIBIICHUM, P PEUICHUHU 3a/a4.

N3mepeHue paccenBaHus AaHHBIX. JUcrnepcusi U CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DJieMeHTapHble COOBITHUSA clydaiiHoro ombiTa. CiydaliHble COOBITHS.
BepositHoctTr  coObITHI.  ONBITBI ¢ PaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA 1€pEBbEB: €AUHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSYEH
BEPUIMHBI, CBSA3b MEXK/y YMCJIOM BEPIIMH U 4ynucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ moMmornibio rpados.

[TpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSATHOCTEU. YCIIOBHAs BEpPOATHOCTh. IIpaBuino ymHoOxeHus. HeszaBucumblie
coobrTus. Ilpencrapnenue skcriepuMeHTa B BUJe JAepeBa. Pemienue 3amad Ha



HAXOXJIEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm ODunepa.
9 KIIACC

[IpencraBinenne JaHHBIX B BHAE TaldnMi, AuarpamMM, TIpaduUKoB,
MHTEpIIpeTalys AaHHbIX. YTEHHE U MOCTpOEHUE TabIuL, Juarpamm, rpadukos 1o
pEeaIbHbIM JAHHBIM.

[TepectanoBku u (akTopuan. CodeTaHusi ¥ YUCIO COUYETAHUM. TpPEyrobHUK
[Tackans. Pemrenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrprueckass BeposITHOCTh. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 LYI'd OKPYKHOCTH.

HcnbiTanue. Yenex n Heyaada. Cepust UCIIBITAaHUM 10 mepBoro ycnexa. Cepust
ucnelTanuii bepayum. BeposatHocTu coObITHII B cepun UCTIbITaHUN bepHyim.

CrnyuvaliHas BeIMYMHA U PACIPENEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U gucnepcus. I[Ipumepbsl  MareMaTM4ecKoro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYCHUs BEJIMYMHBL. MaTemMaTH4eckoe OXKHIAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM MCHBITAHUU
bepnrymnmy.

[Tonarre o 3akoHEe OOJIBIIMX 4YHCell. M3MepeHre BepOsSTHOCTEH C ITOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTh U CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHyYecKOe BOCIMTAHME:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY H HACTOSMIEMY POCCUHUCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM IS YCTENMIHON MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAllMe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJlOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW Hayku Kak cQepbl YeloBeueCKOM
JEeATEIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IIMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOIMOHAJILHOTO 0JIarOMOJyYns:



TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekcuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MTPUMEHEHHE MaTEMaTUUECKUX 3HAaHUM JIJIs1 PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/bl, TUIIAHUPOBAHMSI IOCTYIKOB M OIEHKH
MX BO3MOXXHBIX MOCIICICTBUH JIJISl OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJOBHAM COLUMAJIHLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIESITEIHbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

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

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABISITH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHNs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MAaTEMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U W
NpOTUBOpEYHs B (aKTaxX, [NaHHBIX, HAONIOEHUSX U YTBEPKIACHHSX,
npeyiaraTh KpUTEPUH 7Sl BBISIBICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHH;



JenaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEILHO HECIIOKHBIC JOKA3aTelbCTBA
MaTeMaTH4ecKnXx (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
pUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMN C Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IMO3HAHUSA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHUE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIECOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTU4YECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHUS M BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIFOCHMS, HWCCICAOBAHMS, OIICHHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIESHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U WUIUTFOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMU TO KPUTEPHUSM, MNPEASIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBUSIMU
U 1ETSIMU OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHS IO XOJy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYXXJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBbI,
po0JIeMBbI, peraeMoii 3aa9d, BHICKA3bIBAaTh UJCH, HAIICIICHHBIE HA TTOWCK
pELIEHNs, COMOCTABIATh CBOU CYXKIEHUS C CYKIACHUAMU JPYTUX YYACTHUKOB



uanora, oOHapy)XMBaTh pa3jMude M CXOJCTBO MO3UIMH, B KOPPEKTHOMH
dbopme hopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TIPEICTABJIATH PE3YJIbTATHI PEIICHUS 33a4H, YKCIIEPUMEHTA, HCCIIC0BaHNS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH;

e TIOHMMATH M MCIOJH30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHANBUIYATbHON
paboTHI TIPH PENICHNH YYECOHBIX MaTEMaTHICCKHX 3a]1aY;

e TMPUHUMATH II€JTb COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOW pabOThI, pacmupencisTh BUIbI pPabOT, JOTOBAPUBATHCA,
00CYXXIIaTh TMPOIECC U pe3yiabTaT paboThl, 0000MATh MHEHHS HECKOIBKHUX
JIIOJICH;

e YyYaCTBOBaTh B TpPyHmoBbIX (opmax paboTel (0OCykIeHUs, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI 1 IPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBATb U KOPPEKTHUPOBAThH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BIIQJETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoIlecca U Pe3yIbTaTa
peLIEeHNs MaTEMaTUIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU MTOCTABICHHOW LIEU U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIeNH,
HaXOAUTh OIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiiCs TOJYYUT CIICAYIOIINE
peIMEeTHBIC PE3yIbTaThI:

Yurare wH(OpMAIUIO, MPEACTABICHHYI0 B Ta0nWIiax, Ha JguUarpaMMax,
MPEACTABIIATh JaHHBIC B BUJIE TaONHI, CTPOUTH JUArpaMMmbl (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbi€) IO MAaCCHBaM 3HAUYCHUH.
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OnucelBaTh M HMHTEPHPETUPOBATh  PEAIbBHBIE  YUCJIOBBIE  JIaHHBIE,
Mpe/CTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh 111 ONHMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apudMeTHUEcKoe, MeauaHa, HauOosblliee M HaMMEHbIIee 3HAYCHU,
pa3max.

NMeTh mnpeacraBieHUE O CIy4allHOM HM3MEHUYMBOCTHM HAa IpUMEpax IIEH,
bu3MYecKuX BEJIWYUH, aHTPONIOMETPUYECKUX JIaHHBIX, UMEThb IPEICTABICHHUE O
CTaTUCTUYECKOU YCTOMUYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekats u mnpeoOpa3oBbIBaTh HMH(GOPMALMIO, IPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpaduKoB, MPEICTaBIATh JaHHbIE B BUJE TAOJIUL, AUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX ITOKA3ATEIEH: CPEIHMUX
3HAYCHUI U Mep paccerBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITUM, B TOM YHCIIE TI0
pe3ysibTaTaM U3MEpEeHU U HaOII0JeHUI.

HaxonuTh BEPOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITHIA, B TOM WYHCIE€ B ONBITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIYYalHOIO SKCIEPUMEHTA,
JIarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh  TMOHATHUSAMH: MHOXKECTBO, ITOAMHOXKECTBO,  BBITIOJIHATH
omepalyyd HaJ MHOXECTBaMHU: OObBEIMHEHUE, TEepPEeCceUYeHHe, OMOJHEHUE,
IIEPEYUCIIATD DJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonps3oBath rpaduueckoe npecTaBiIeHUe MHOKECTB U CBSA3EH MEKIy HUMU
JUISL OITMCAHMS MTPOLIECCOB U SIBJICHHM, B TOM YHCJIE MIPU PEIICHUH 3a1a4 U3 IPYTHUX
y4€OHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

N3Bnekath u mpeoOpa3oBbIBaTh MHPOPMALIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUJE TaOJHI], TUarpaMm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJE
Ta0IuIl, AUarpamMm, rpaukoB.

Pemarp 3amaum opraHu3oBaHHBIM NEpeOOPOM BapUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKMCATENBHBIE XapaKTEPUCTUKU JII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHU U 4acTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YACh
pe3ybTaTamMy MPOBEAEHHBIX U3MEPEHHUN U HAOTIOICHUT.
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HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUH B M3YYEHHBIX OIBITAX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAHUM 10 IEPBOTO yCIeXa, B CEPUAX UCIBITaHUN bepHysum.

Nmers mnpencraBieHue O CIy4alHOM BEIMYMHE U O PaCIPEIEIICHUH
BEPOSATHOCTEM.

HmeTs npeacTaBieHre o 3aK0He OOJBIINX YUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B
IpUpPOJIE U OOILECTBE.

11



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBan KosnvecTBo yacoB DJIeKTPOHHbIE
" We pa3iesioB (uudpoBbie)
n/ Bcer  KoHTpoabH IIpakTHYeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padoTsbl
NMPOrpaMmblI pecypchl
R TS —— bu6nmoreka [IOK
1 P 7 2 https://m.edso0.ru/7f415
€ JaHHBIX fdc
OnucarenbHast bubnnorexa [JOK
2 8 1 https://m.edsoo.ru/7f415
CTaTHCTHKA
fdc
Corvaaiinas bubnunorexka LIOK
3 i 6 1 https://m.edsoo.ru/7f415
U3MECHYUBOCTD
fdc
Baepnenue B bu6nmorexa LIOK
4 TEOPUIO 4 https://m.edso0o.ru/7f415
rpados fdc
BeposraocTh
- bubnuoreka [IOK
) . 4 1 https://m.edsoo.ru/7f415
CITy4aitHOTO fde
COOBITHS -
O0001enue, bubmuorexa [JOK
6 cUCTeMaTH3aI] 5 2 https://m.edsoo.ru/7f415
1Sl 3HAaHUH fdc
OBIIEE
KOJIMYECTBO
34 2 5
YACOB IIO
I[TPOI'PAMME
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8 KVIACC

N HaumenoBan KoJunvecTBO 4acoB JJIeKTPOHHbIE
© | We pa3iesioB (uudpoBbIe)
n/ Becer  Konrpoabn IIpakTnyeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTsbl
NMPorpamMmbl pecypchbl
IToBTOpEeHME bubnmoreka [JOK
1 Kypca 7 4 https://m.edsoo.ru/7f417
KJiacca fb2
OnucarenbHas
bubmunoreka [JOK
CTaTUCTHUKA.
2 4 https://m.edsoo.ru/7f417
PacceuBanue
fb2
JTAHHBIX
bu6mmoreka [IOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417
fh2
BepositHoCTh bubnuorexa [IOK
4 CIIy9aifHOTO 6 1 https://m.edsoo.ru/7f417
COOBITHS b2
BBenenue B bu6mmoreka [IOK
5 TEOPHIO 4 https://m.edsoo.ru/7f417
rpadoB fb2
Corvaaiiibe bubmuorexa [JOK
6 i 8 https://m.edsoo.ru/7f417
COOBITHS
b2
O0001enue, bubmuoreka [JOK
7 cucTeMaTusarl 4 2 https://m.edsoo.ru/7f417
WS 3HAHWUHN b2
OBIIEE
KOJIMYECTBO
4 2 1
YACOBIIO 3
ITPOI'PAMME
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9 KVIACC

N HaumenoBan KouuvecTBO 4acoB DJIeKTPOHHbIE
© We pa3ueiioB U (um¢poBbie)
n/ Becer  Konrpoabn IpakTHYeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTsbl
NPOrpamMmbl pecypchbl
ToBTODEHME bu6nmoreka [IOK
1 P 4 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 302
OJeMEeHThI bubnunoreka LIOK
2 KOMOMHATOPHK 4 1 https://m.edsoo.ru/7f41a
u 302
['eomerpuueck bubnnoreka [JOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOSITHOCTh 302
) P bubnunoreka LIOK
4 6 1 https://m.edsoo.ru/7f41a
bepnynu 302
Corvaaiiias bubnuoreka [{OK
5 - 6 https://m.edsoo.ru/7f41a
BEJIMYHMHA
302
bu6numorexa LIOK
06006 ,
6 ootente 10 1 https://m.edsoo.ru/7f41a
KOHTPOJIb 302
OBIIEE
KOJIMYECTBO
YACOB IIO 34 L 2
I[MTPOTPAMME
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