


HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1HM(PPOBOM MHpPE BEPOATHOCTh U  CTATUCTUKA
nproOpeTaroT BCE OOJIBIIYI0 3HAYMMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHYECKUX
OPWIOKEHUH, TaK W WX POJU B OOpa3oBaHUU, HEOOXOIUMOM KaXKIOMY
yenoBeky. Bospacraer uucio mnpodeccui, npH OBIAJACHUM KOTOPHIMHU
TpeOyeTcss Xopoias 0a3oBas TMOJATOTOBKAa B OOJACTH BEPOSTHOCTU U
CTaTUCTUKHU, TaKas MOJrOTOBKA Ba)KHA JJIsi MPOAOJKEHHUS 00pa3oBaHUs U IS
yCHEIHON MPO(EeCCHOHAIBHON Kaphephl.

Kaxnpiii 4enoBeK TMOCTOSHHO MPUHUMAET pEUICHUST Ha OCHOBE
UMEIOIIUXCS Y HEro JaHHBIX. A JJii 0OOCHOBAHHOTO NPHUHSTHS PEIICHUS B
YCIIOBUSIX HENOCTATKAa WM M30bITKA MH(OpPMALMKU HEOOXOIUMO B TOM YHCIIE
X0pouo ¢chOpMUPOBAHHOE BEPOSATHOCTHOE U CTATUCTHUECKOE MBILIUICHHUE.

MIMeHHO TO3TOMY OCTpO BCTala HEOOXOAUMOCTh C(HOPMHUPOBATH Y
oOyuaromuxcst (yHKUMOHAJIBHYI0 T'PaMOTHOCTb, BKJIOYAIOIIyI0 B ce0sd B
KayeCTBE HEOTHEMJIEMOM COCTABIISIOLIEH YMEHNE BOCIIPUHUMATD U KPUTUYECKU
aHAIM3UpOBaTh HH(OpPMAIUIO, TPEICTABICHHYI0 B pa3Iu4HBIX (Qopmax,
MOHUMAaTh BEPOSITHOCTHBIM XapaKTep MHOTHUX peajbHBIX IMPOIIECCOB H
3aBHCHUMOCTEH, IPOU3BOJIUTH MPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yu€OHOM Kypce ¢ OCHOBHBIMHU IIPUHLIMIIAMU COOpa, aHaIn3a
U IPEJICTABJICHUS JaHHBIX U3 Pa3IMYHbIX c(pep KU3HU OOIIECTBA U TOCy1apcTBa
npuodmaeT obyvaromuxcs K OOIIECTBEHHbIM HMHTepecaMm. l3ydeHue OCHOB
KOMOMHATOPUKHN Pa3BUBAET HABBIKM OpraHU3aIMu rnepedopa u mojcyéra yucia
BApUAHTOB, B TOM YHCJI€ B TPHUKJIAJAHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH
Teopun rpadoB cO3MaET MareMaTtuyeckuil dyHIAaMeHT aisi (popMupoBaHUS
KOMIIETEHIIMH B oOyiactu WHPOpPMATUKU U IUGPOBBIX TexHoyoruid. I[lpu
U3yYEHUU CTaTUCTUKM M  BEPOSITHOCTH OOOTramarTcs MpeACcTaBIICHUS
oOyyaroluxcst 0 COBPEMEHHON KapTHHE MHpa M METOJaX €ro HCCiel0BaHUs,
dbopMupyeTcss TOHUMAHUE POJIM CTATUCTUKM KAaK HCTOYHHUKA COIUATBHO
3HAYUMOW HMH(QOpPMAIMM ¥  3aKJIAJbIBAIOTCSI OCHOBBI  BEPOSATHOCTHOI'O
MBIIILICHUS.

B cootBeTcTBUM ¢ JaHHBIMU LIEISIMH B CTPYKType€ MPOrpaMMbl y4EOHOTO
Kypca «BeposSTHOCTH M CTaTHCTHKa» OCHOBHOIO 001Iero o0Opa3oBaHUs
BBIJI€TICHbI CJIelyIoIIne COJIepKaTEIbHO-METOIUUECKHE JIUHUH:
«IIpencraBnenre MaHHBIX M OMHUCATENbHAS CTATUCTHKAY, «BeposaTHOCTHY,
«2IeMeHThl KOMOMHATOPUKNY, «BBeeHNE B TEOPUIO rpadoBy.

Conepxxanne nuuuu  «lIpencraBieHne JaHHBIX ©  ONUCATENbHAsS
CTAaTUCTHKA» CIYXKUT OCHOBOW s (OPMUPOBAHUS HABBIKOB PaOOTHI C
nHopMaIMen: OT YTEHUS W UHTEpIpeTaluu WHOOPMAITUH, MPECTABICHHON B
TabNMIlax, Ha AUarpaMMax U rpadukax, 10 cOopa, MpeACTaBICHUS U aHAIN3a
JAHHBIX C WCIOJIb30BAHMEM CTAaTUCTHYECKUX XapPAaKTEPUCTUK CPEIHUX U
pacceuBanus. Pabotast ¢ nmaHHBIMH, OOyd4aromuecs ydarcs CYHTHIBaTh U
WHTEPIPETUPOBATh JaHHBIC, BBIIBUTATh, APTYMEHTHUPOBATh M KPUTUKOBATH
MPOCTEUIIINE THUIMOTE3bl, PA3MBIIUIAT, HaJ (akTopaMu, BBI3HIBAIOIUMU
M3MEHYUBOCTb, U OLICHHWBATh UX BIIMSHHE HA pAacCMaTpUBAEMbIC BEIUYUHBI U
MIPOLIECCHI.

NHTynTBHOE  TIPEACTaBIICHHE 0 CIIy4alHOU U3MEHYUBOCTH,
HCCIIEIOBAHUE 3aKOHOMEPHOCTENM M TEHACHUMU CTAaHOBUTCS MOTUBHPYIOIIEH
OCHOBOW 11 M3YYEHHS TEOPUU BEPOSITHOCTEW. bonbplioe 3HaAYEHHE HMEIOT
NpaKTUUYEeCKHE  3aJaHus, B  YAaCTHOCTH  ONBITHI €  KJIACCHUYECKUMHU
BEPOSATHOCTHBIMU MOJIEIISIMH.



[ToHsiTue BEpOSITHOCTH BBOJUTCS KAaK Mepa MPaBIONOJI00MS CIy4ailHOTO
coObrtusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydarolmuecs 3HaKOMSTCS C
OPOCTEUIIUMU ~ METOJaMU  BBIYMCIICHUSI  BEPOSTHOCTEHM B  CIIy4allHBIX
AKCIIEPUMEHTaX C  PAaBHOBO3MOXKHBIMH  JJIEMEHTAPHBIMU  HCXOJaMH,
BEPOSITHOCTHBIMU  3aKOHAMHM, TMO3BOJISIOIIMMU CTaBUTh W peliath Oojee
CIIOXHBIE 3a7aud. B y4eOHBIH Kypc BXOJIAT HayajbHbIE MPEACTaBICHUS O
CIIy4ailHBIX BETMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCyIIeCTBIISIETCS 3HAKOMCTBO O0YYaIOIIUXCS C
MHOXXECTBAMH WM OCHOBHBIMM  OINEpalMsIMH  HaJ  MHOXECTBaMH,
paccMaTpUBAIOTCST TPUMEPHl MPUMEHEHMs JUIsl PEIICHHs 3aJad, a Takke
UCIIOJIb30BAHUS B JPYTMX MaTEeMAaTHUECKUX KypcaxX U y4eOHbIX MpeMeTax.

B 7-9 kinaccax uzyuaetcsi yueOHbIN Kypc «BeposiTHOCTh U cTaTUCTHKAY, B
KOTOpBIM BXOomsAT pasnensl: «lIpencraBieHue MAaHHBIX W ONUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTBY, «JeMeHThl KOMOWHATOPHUKW», «BBeneHue B
TeopuIo rpacdoBy.

Ha usydyenue yueOGHOro kypca «BeposTHOCTh U CTaTHCTHKAa» OTBOIUTCS
102 gaca: B 7 xiacce — 34 yaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 gac B
Henmeno), B 09  kmacce — 34 waca (1 wac B Hedemo).



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TaOMUI, JAuarpamm, Trpaduxos.
3anonHeHue TaOJIMI, YTEHHME M IMOCTPOEHUE AuarpaMMm (CTOJIOMKOBBIX
(ctonbyaTeiX) © KpyroBbiX). UteHue rpaduKoB peaabHBIX IPOIECCOB.
W3Bneuenne wuHpoOpMaMM |3 JUarpaMM M TaOJUI, UCIOJIb30BAaHUE U
UHTEpIpETalrs JaHHBIX.

OnucarenpHasi CTaTUCTUKA: cpeliHee apudmMeTrueckoe, MeIMaHa, pa3mMax,
HauOoJbIIIee U HAaUMEHbIlIee 3HAUCHHUs HaOopa 4YMCIIOBBIX JaHHBIX. [IpumMepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBIN 3KCIIEPUMEHT (OMBIT) U Ciiy4aiiHoe coObiThe. BeposiTHOCTH U
gacTota. PoJIb MajgoBEpOSATHBIX W MPAKTHUYECKH JIOCTOBEPHBIX COOBITUH B
npupoe u B obmiecTBe. MoHeTa U urpajgbHas KOCTbh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp Bepimabl. Yucno pédep u cymmapHas
creneHb BepiuH. [Ipencrabienue o cBs3HocT rpada. Lemu u mukisl. [yt B
rpadax. O0xon rpada (dinepoB nyTh). [Ipencrapienne 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momoieto rpados.

8 KUIIACC

[IpeacTaBieHue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpauKoB.

MHOX€ECTBO, 3JE€MEHT MHOXECTBA, NOAMHOXKecTBO. Ornepanuu Hajg
MHOKECTBaMU: 00beIMHEHUE, NepeceueHue, aononHenrue. CBoilcTBa onepauui
HaJl MHOXKECTBAMM: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PACIpPEAEIUTEIBHOE,
BKJItOUeHUs. Vcnonb3oBaHue rpaguueckoro MpeicTaBiICHUs MHOXKECTB IS
ONMCAHUS PEAIBHBIX MPOLIECCOB U SIBJICHUM, ITPY PELLICHUU 3a/au4.

N3mepenne paccenBanust JaHHbIX. Jlucmepcuss W CTaHIApTHOE
OTKJIOHEHUE YUCIIOBBIX HA00pOB. [[narpamMmma paccenBaHus.

DOnemeHTapHble CcOOBITHS ciyyaiiHoro omnbita. CiydaiiHble COOBITHS.
BepositHocTi  coObiTH. ONBITEI ¢  PaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMU
coObrtusiMu.  Crydaiiapiii  BeIOOp. CBsI3b  MEXKIY MAJIOBEPOSITHBIMH |
NPAaKTHYECKU JOCTOBEPHBIMH COOBITUSIMU B PUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€pEBbEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHME
BUCSYEH BEPIIUHBI, CBA3b MEXIY YHMCIOM BepLIMH U uucioM pedep. [Ipasuiio
YMHOXeHUS. Pelienue 3aa4 ¢ moMoIbko rpados.

[IpotuBomomnoxubie coObiTHs. [uarpamma Oitnepa. OObenuHEHHE U
nepeceueHnue coObiTuil. HecoBMmecTHble coObITHs. DopMylia  CIOKEHUS
BEPOATHOCTEU. Y CJIOBHAs BEpPOSATHOCTH. [IpaBuio ymMHOxeHusa. He3aBucumbie
coOwiTud. [IpencraBnenue skcnepuMeHTa B BUJE JAepeBa. Pemienue 3agad Ha
HaxO0XJIECHUE BEPOSATHOCTEH C MOMOILIBIO JEPEBA CIYyYaWHOIO 3KCIIEPUMEHTA,
nuarpamm Jitnepa.

9 KUIIACC

[IpencraBnenre JaHHBIX B BUAe TaOmUI, JuarpammMm, Trpadukos,
MHTEpIIpeTalus JaHHBIX. UTeHne u mocTpoeHue Tabaull, Juarpamm, rpaukoB
10 pEAJIbHBIM JTaHHBIM.

[TepectanoBkun u dakropuasn. CodeTaHnwsi ©W YHCIO COYCTAHUM.
Tpeyronpnuk Ilackans. Pemienue 3agau ¢ HConb30BaHUEM KOMOUHATOPHKHU.

['eomeTrpuueckasi BeposTHOCTh. CiayyailHbI BHIOOD TOUYKU U3 GUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.



UcnbiTanune. Ycnex m Heygadya. Cepust UCHIBITAHUN O TIEPBOTO yCIIEXa.
Cepust ucnbiTannii bepHymau. BeposTHOCTH COOBITHMH B CepUM HUCIBITAHUN
bepnymu.

CiydaiiHasg BelIMYMHA M pAacOpeielICHHE BEPOSITHOCTENH. MaTeMarndeckoe
oXuaaHue u aucnepcus. lIpumepsl MaTEMAaTHYECKOTO OXKWJAHUS —Kak
TEOPETUYECKOTO0 CPEAHETO 3HAUCHHUS BEJIMUMHBL. MaTeMaTuuecKoe 0KUIJaHUE U
IUCIIEPCUST CIyYalHOM BEJIMYMHBI «YHCIO YCIIEXOB B CEPUM HCIBITAHUUN
bepuymny.

[lonsitue o 3akoHe OonbIIMX uHcel. V3MepeHue BeposSTHOCTEH C
NOMOIIbI0 4acTOT. Pojb M 3HaueHue 3akoHAa OOJIBIIMX YKCENl B NPHUPOAE U
o0111eCTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUSI MPOrpamMMbl y4yeOHOTO Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHME:

NPOSIBIECHUEM MHTEpPECAa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUCKOMN
MaTeMaTUKH, L[IEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHSIM POCCHUHUCKHUX
MaTeMaTUKOB U POCCUHCKON MATEMaTUYECKOW MIKOJIbI, K UCIOJIb30BAHHUIO ITUX
JOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINMOJTHEHUIO O0S3aHHOCTEH Tpa)JIaHWHA U peah3alluu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMAaTHYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3IUYHBIX  CTPYKTYp, SIBJICHUH, TMpOLEeayp TPaKIaHCKOrOo  OOIIeCTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ASTHYECKUX
npo0sieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHWEM JIOCTH)KCHH HayKH,
OCO3HAHHEM BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKON Ha AaKTMBHOE YYacTH€ B PEUICHWU MPAKTUYECKHUX 3a/1ad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTeMaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKEHUU BCEW KU3HU VISl YCIEIHON MpodeccuoHaIbHOM
JESTEILHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM WHJIMBUAYATHHOM TPACKTOPUU OOpa3oBaHUsS H KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUH, pPaCCYX IACHUN, YMEHUIO BUACTDH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalMel B [IEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKa, MPUPOJIbI
1 o0IIecTBa, MOHUMAHUEM MAaTEMaTUYECKON HAayKH Kak cdepbl 4elOBEYECKOMN
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJI Pa3BUTHS LIUBUIU3ALINH,
OBJAJCHUEM SI3BIKOM MaTEMAaTHKA W MaTEeMaTHUYeCKON KyJIbTypouh Kak
CPEACTBOM  TO3HAHUSI MHpPA, OBJAJACHUEM MPOCTEHIIUMU  HaBBIKAMHU
HCCIIEIOBATENIbCKOM AESTEIbHOCTH;

6) puznueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbS M
IMOLMOHAJILHOTO 0JIaronoJyuns:

TOTOBHOCTBIO MPUMEHSATh MATEMAaTUUYECKUE 3HAHHUS B MHTEpPECAX CBOETO
3II0pOBBs, BEICHHUS 3/I0POBOTO oOpa3a JKM3HU (370POBOE THUTAHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA PEIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrH4YeCcKoe BOCIIUTAHUE:

OpHUEHTalMel Ha NPUMEHEHHE MAaTeMaTUYECKUX 3HAHUM JJIsl PEIICHHS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIICH CPe/ibl, INIAHUPOBAHUS TTOCTYIIKOB



Y OLICHKH UX BO3MOYHBIX MOCJEACTBUM JJIsl OKPYKAOIIEN Cpebl, OCO3HAHUEM
IJI00aJIbHOTO XapaKTepa dKOJIOTMYECKUX MPoOieM U MyTel UX pelleHuUs;

8) amanTranmus K M3MEHSAKIIUMCH YCJIOBHAM CONHAJIBHON H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO AESATEIBbHOCTh, B TOM
YyluCclie YMEHUE YUYUTbCS Yy JAPYrHX JIoJed, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 OIbITAa IPYTUX;

HEOOXOUMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWN, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATUSA, TUIIOTE3bI 00 OOBEKTAaX U SIBJICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HABATh NE(UUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHUMATH
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh
NpPUHUMAEMbIe pelIeHuss U ACHCTBUA, (HOPMYIUPOBATh U OLICHUBATh PUCKU U
MOCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBIIBIITH u XapaKTepHU30BaTh CYIIIECTBEHHBIC MIPU3HAKU
MaTeMaTHYCCKNX OOBEKTOB, IMOHSITHH, OTHOIICHUH MEXKy MOHSITHUSMH,
dbopMyIUpoBaTh ONPEACICHUS TTOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN
NpPU3HAK KiIacCU(PUKAIIMU, OCHOBAHMS JJIi OOOOINCHUS M CpaBHEHUS,
KPUTEPUH IMPOBOIUMOI0 aHAIIN3A;

e BOCIPHUHUMATH, (OpMynIHpoOBaTH H TPEOOPA30BBIBATH CYXKICHUS:
YTBEPAUTEIbHbIE M OTPHUIATEIbHBIC, €IUHHYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIC;

e BBIABIATH MAaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBOopeunsi B (hakTax, JAHHBIX, HAONIOJACHUSIX M YTBEPXKICHUSX,
npejyiaraTh  KPpUTEPUW IS BBISIBJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUN;

e JIe7IaTh BBIBOJBI C WCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, MEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

e paszbupaTh JAOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKICHUU (NIPSAMBIC H
oT IIPOTHBHOTO), IIPOBOJINTH CaMOCTOSITEIBHO HECJIOKHBIE
JI0KA3aTelIbCTBA MAaTEMaTHYECKUX (DaKTOB, BRICTPAUBATh apTyMEHTAITHUIO,
MIPUBOJIUTh TPUMEPHI M KOHTPIPHUMEPHI, 00OOCHOBBIBATh COOCTBEHHBIC
pacCyKJIeHHUS,

e BBIOMpaTh CMOCOO pemieHus y4eOHOW 3amadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HaMOOJEe MOAXOASAIIMN C y4ETOM
CaMOCTOSITCIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBUSA.

e HCIOJH30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT MTO3HAHWS,
(GopMynupoOBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpEUUE, MpodieMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh HMCKOMOE W JaHHOE, (POpMUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UIMIO0, MHCHHE,

e TMPOBOAWUTH IO CAMOCTOSTEIHHO COCTABICHHOMY TUIaHY HECIOXHBIA
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBAaHWUE IO  YCTAaHOBJICHHIO



O0COOEHHOCTEHl MaTeMaTHYECKOTO OOBEKTA, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSATEIIbHO  (OopMyJIHpOBaTh  OOOOIICHHWS W  BBIBOJBI IO
pe3ynbpTaTaM TPOBEAEHHOTO HAOJIOACHHS, HCCIICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHUI;
IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BHTHE IIPOIiecca, a TaK)KE BBIJBHUTaTh
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JIJIS PCIICHHMS 3a]1a4H;

BBIOMPATh, aHAIM3UPOBAaTh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
uH(pOpMAIIMIO Pa3IMUHBIX BUIOB U (DOPM IIPECTABIICHHUS;

BBIOMpaTh (OpMYy MpeacTaBiCHUS HHGPOPMAIUH W HWUTFOCTPUPOBATH
peliaeMple 3ajlaud CXeMaMH, JuarpaMMaMH, MHOW TpaduKOM U HUX
KOMOMHAIIUSIMU;

OIICHUBATh HAJIEKHOCTh MH(POPMAIIMH 10 KPUTEPHUSAM, MPEIIONKEHHBIM
YUHUTEJIEeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCHIPUHUMATh U (OPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBHUH C
YCIIOBUSIMH U HEJISIMHU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS I10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYECHHBIN pPe3yJIbTaT;

B X0ji¢ OOCYXJIEHMs 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMou
TEMBbI, TTPOOJIEMBI, pelaeMoi 3a7aun, BHICKA3bIBATh UJCH, HAIlCJICHHBIC
Ha TIOUCK PEIICHUS, COMOCTaBISATh CBOM CYXKICHUS C CYXKICHUSIMHU
JIPYTUX YYaCTHUKOB JHajiora, OOHApYXHBATh pa3IMdUMe U CXOJICTBO
NO3UIMNA, B KOPPEKTHOM ¢opme (HOpMyIupoBaTh pa3HOINIACHS, CBOU
BO3PAKCHUS;

NPENCTaBIATh  PE3yJbTaThl  PEHICHUS  3a/Jadd,  OKCIEPUMEHTA,
UCCJICIOBAHUS, TPOEKTa, CaMOCTOATENHbHO  BBIOMpaTh  (opmat
BBICTYIJIEHUS C Y4€TOM 3a7ad TNpe3eHTalud W OCOOCHHOCTEH
ayJIuTOPHH;

NOHUMAaTh UM  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUyAIbHOW pPa0OThl TPH PENICHHH YYEeOHBIX MaTEeMaTUYECKHUX
3azay,

NpUHUMATh  I1Ielb ~ COBMECTHOM  JCSTENBHOCTH,  IUIAHHPOBATH
OpraHU3allMI0 COBMECTHOW paboOThl, paclpeaeniarTh BUIbI padoT,
JIOTOBApPUBATHCA, 00CY X IaTh MPOIECC U Pe3ylbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNOBBIX (opMax paboTel (0OCYyKIeHus, OOMeH
MHEHUSIMH, MO3IOBBIE HITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTb
paboThl W KOOPAMHUPOBATH CBOU JCHCTBUA C JPYTUMHU UIE€HAMU
KOMaH/IbI, OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryisiTuBHBIE YHMBeEpPCAaJbHbIe YueOHbIe NeiiCTBHUSA

Camoopranusanus:

CaMOCTOSITEITEHO COCTAaBJISITh TJIAH, AITOPUTM PEUISHUS 3a7a4u (WIJIH €T0o
9acTh), BEIOMPATh CIIOCOO PEMICHUS C y4€TOM HMEIOIINXCS PECYPCOB U



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh
BapUaHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

e BIAJIETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSL Mpolecca u
pe3yJabpTara peleHnusl MaTEMaTUIECKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPHU PEIICHUU
3a/1a4l, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTAaTa ACATEIbHOCTH MOCTABICHHON LEIU
U YCIOBUSAM, OOBICHATH MPUYUHBI JOCTHXKCHHSI WJIM HEIOCTHKCHUS
[eJI1, HAXOIUTh OIIMOKY, TaBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kjacce 0OOy4arolmuics TMOJMYYUT CIIETYIOITUE
PEAMETHBIE PE3YJIbTATHI:

Yutare uHbOpMaIMIO, MPEACTABICHHYIO B TaOmuIax, Ha JguarpaMmax,
IPEICTaBIATh JaHHBICE B BHJIE TAOJUI, CTPOUTH JHUATPaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KPyroBbi€) IO MAaCCMBaM 3HAUCHUM.

OnuceiBaTh ¥ HHTEPIPETUPOBATH PEABHBIE YHCIOBBIE JAHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

Hcnonb30BaTh sl ONMUCAHUS TAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHUYECKOe, MeauaHa, HauOoJblliee U HAaUMEHBIIEe 3HAYCHMUS,
pa3max.

Nmets mpencraBieHre O CIydyalHOM WM3MEHUMBOCTH Ha IPUMEpax ILIEH,
(bu3HUeCKX BETUYHH, aHTPOIIOMETPUUECKUX JaHHBIX, UMETh MPEJACTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K konmy oOyuenuss B 8 kJjacce oOydJaromIMICS TMOJYYHT CIASTYIOITHC
pPEAMETHBIE PE3YJIbTATHI:

N3Bnekats U mpeoOpa3oBbIBaTh WH(MOPMAIUIO, MIPEACTABICHHYIO B BHUJIC
TabauI, auarpamM, rpaduKoB, TPEJACTABIATh JaHHBIE B BHUIE TaOJMII,
auarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKUX TOKAa3aTeNeil: CpeaHux
3HAUEeHUM W Mep pacceuBaHusa (pa3max, JUCIEPCHs U CTaHJApTHOE
OTKJIOHCHUE).

Haxonuth 9acTOThl YMCIOBBIX 3HAYEHHM W YaCTOTHI COOBITHUH, B TOM
YHCJIE 10 pe3yJbTaTaM U3MEPEHUN U HaOIIOACHUH.

Haxonuth BEpOSTHOCTH CIIy9alHBIX COOBITHM B  OMNbBITaX, 3HAs
BEPOSITHOCTA  DJIEMEHTAapHBIX COOBITUH, B TOM YHCJIE€ B OINBITAX C
PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Hcnonp3oBath rpaduyueckre MOICIN: JEPEBO CIYyYaHHOTO SKCIEPUMEHTA,
ayarpamMMsbl Dilliepa, YMCcIoBas mpsmasi.

OnepupoBaTh MOHATUSIMHU: MHOMXECTBO, IOAMHOKECTBO, BBINOJHSIThH
omepanud HaJ MHOXXECTBaMH: OObEIWHEHUEe, IepecedeHne, IOMOTHCHHE,
MEPEUYUCTATH AJIEMEHThHl MHOKECTB, MPUMEHSATh CBOMICTBA MHOKECTB.

Hcnonp3oBath Tpaduyueckoe MpecTaBIeHne MHOKECTB U CBSA3EH MEXKITY
HUMM JJISI ONIUCAHUS MPOIECCOB U SIBJICHUM, B TOM YHUCIIE MPU PEUICHUU 3a7a4
U3 JIPyTUX YYEOHBIX TPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kjacce 0oOy4aromuics TOJYYUT CIICTYIOITUE
MpEIMETHbBIE PE3YIbTATHI:



W3Bnekath u mpeoOpa3oBeIBaTh HHPOPMAINIO, TPEACTABICHHYIO B
pa3IMYHBIX UCTOYHHMKAX B BUAE TaOIUIl, Auarpamm, TpaduKoB, MPEACTABIATH
TaHHBIE B BUC TAOJIHUII, TUarpaMM, TpaduKoB.

Pemarp 3amaun opraHW3oBaHHBIM IEepeOOpPOM BapHAHTOB, a TaKXKE C
MCTIOJh30BaHUEM KOMOWHATOPHBIX TPAaBUI M METO/IOB.

Hcnonp30BaTh ONMMcaTeNIbHBIC XapaKTEPUCTHKHU TSI MACCUBOB YHUCIIOBBIX
TaHHBIX, B TOM YUCJIC CPEIHUE 3HAUCHUS U MEPHI paCCEUBaHUSI.

HaxoauTh YacTOThl 3HAYEHWH W YaCTOTHl COOBITHS, B TOM YHUCIE
MOJIB3YSICh Pe3yIbTaTaMHt MIPOBEIEHHBIX U3MEPCHHI U HAOIOICHUIA.

HaxoauTh BEpOSITHOCTH CIy4yallHBIX COOBITUH B M3YYCHHBIX ONBITAX, B
TOM YHCIIE B OMNBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B
CepHUSX UCTBITAaHUH JI0 IEPBOTO YCIeXa, B CEPUAX UCTBITaHUH bepHyIm.

HmeTs mpencTaBieHUE O CIIy9allHOM BEIUYMHE W O paclpeeICHUU
BEPOSTHOCTEH.

HNmeTs mpeacTaBiieHHE O 3aKOHE OOJBINMX YHUCET KaK O IMPOSBICHHUU
3aKOHOMEPHOCTH B CITy4alHOW M3MEHUMBOCTH M O POJIH 3aKOHA OOJIBIIMX YHCEI
B IpUPOJIE u oO1ecTne.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHoBaHue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3aesioB U TeM KonTpoabHbie IMpakTHyeckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpaMmMbl padoTbI padoTbI
1 [IpencraBienue 7 » bubnmnorexka HOK
JTAHHBIX https://m.edsoo.ru/7f415fdc
5 OnucarenpHas 8 1 bu6nuorexa IIOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Cnydaiinas 6 1 bu6nuoreka [JOK
W3MEHYHUBOCTh https://m.edsoo.ru/7f415fdc
4 BBenenue B Teoputo 4 bubmuoreka [JOK
rpados https://m.edso0.ru/7f415fdc
BepostHOoCTh M
5 4acToTa CIy4aiHOTO 4 1 Bubnworexa [IOK
i https://m.edsoo.ru/7f415fdc
COOBITUA
O0006111EHHE,
6 CUCTEMAaTH3AIIHS 5 2 bubmmorexa [TOK
. https://m.edsoo.ru/7f415fdc
3HAHUU
OBILEE KOJIMYECTBO
YACOB IO 34 2 5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Tema ypoka KoHTpoJbHbIE IIpakTuyeckue
n/ Bcero U3YYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
n pecypcbl
[IpencraBnenue bubnmnoreka [HOK
1 1 6.09
JIAHHBIX B TA0IUIIAX https://m.edso0.ru/863ec1f8
[IpakTuueckune Bu6 110K
HOIHnoTEKa
2 BBIYHCIICHHUA 10 13.09
1 https://m.edso0.ru/863ec324
TaOJIMYHBIM JaHHBIM
H3Bneuenue u Bu6 LIOK
HOIHNOTEKA
3 HHTEPIpETaLHs 20.09
priperan 1 https://m.edso0.ru/863ec78e
TaOJMYHBIX JAHHBIX
IT
4 pakTuyeckas pabora L L 27.09
"Tabaums"
['papuueckoe
MIPE/ICTABJICHHE
JIaHHBIX B BUJIE
5 COVTOBLIX 1 4.10 bubanoreka LIOK
Py ’ ' https://m.eds00.ru/863ed18e
CTOJIOMKOBBIX
(cTonG4aThIX)
JIuarpaMm
q
6 TEHUE U IIOCTPOCHUE 1 11.10 bubmuoreka [JOK

nuarpamm. [Ipumepst

https://m.edso0.ru/863ed602



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

neMorpapuuecKux
Juarpamm

[IpakTuyeckas pabora

but6mmoreka [IOK

7 18.10
"TnarpamMmbl" https://m.edso0o.ru/863ed72e
YuciioBbie HAOOPHI. Bu6 110K

nonIMoTeKa
8 C 25.10
penee https://m.edso0.ru/863ed846
apudmeTnyeckoe
YuciioBbie HAOOPHI. Bu6 110K
noIMoTeKa

9 8.11
Cpennee https://m.edso0.ru/863ed846
apupMeTHIECKOe
MenuaHa 4iCIIOBOTO

10 Habopa. 1511 bubnmnoreka [HOK
VeToHuuBOCTS ' https://m.edso00.ru/863edb3e
MeTUaHbI
MenuaHa 4rCIIOBOTO

1 Ha601:ia. 22.11
Y CTONYHUBOCTH
MeUaHbI

12 [TpakTuyeckas pabora 2911 bubmuoreka [JOK
"Cpennue 3Ha4eHus" ' https://m.edso0.ru/863edc6a
Hawnbonpiee n

13 HauMEHbIIIEe 6.12 but6mmorekxa [IOK
3HAUYECHUS YUCIIOBOTO ' https://m.edso0.ru/863ee07a
Habopa. Pazmax
H

14 an0osbIee u 13.12

HaMMCHBIIICC



https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

3HAUEHUS YHCIIOBOTO
Habopa. Pazmax

Haubomnsmiee u

HAaNMCHBIIICC
15 20.12
3HAYEHUS YUCIOBOIO
Habopa. Pazmax
KonrpomnsHas pabora
110 TCMaM
16 "[IpencraBienue 712 bubnmnoreka HOK
JAHHBIX. ’ https://m.eds00.ru/863ee390
OnucarenpHas
craTucTuka"
CnyuaitHas
17 U3MEHYUBOCThH 10.01 bubmaorexa LIOK
) https://m.edsoo.ru/863ee4bc
(IprMepHI)
18 YactoTa 3HaUCHHII B 1701 bubanoreka LIOK
MacCHUB€ JaHHBIX ) https://m.edso00.ru/863ee69c
bubanoreka LIOK
1 I 24.01
9 PyTTHpoBka https://m.edso00.ru/863ee9d0
20 ['ucrorpammsl 31.01
bubmuoreka [{OK
21 I 7.02
HCTOTpaMMBl https://m.edsoo.ru/863eeelc
[TpakTrueckas pabota Bu6 110K
noImoTexa
22 "C i 14.02
flyHanHad . https://m.edsoo.ru/863eecc8
N3MCHYUBOCTH
23 ['pad, BepuinHa, 21.02 bu6muoreka [JOK



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

pebpo.
IIpencrasienue
3a7jauyl C HOMOILBIO

rpada

https://m.edso0.ru/863eef52

Crenenn
(BaJIGHTHOCTb )
BepiuHbL. Yucio

bubmnoreka IIOK

24 pEbep u cymmapHas 28.02 https://m.edsoo.ru/863efOba
CTETEHb BEPIIIHH.
Lens u1 mukn
Hens u nuki. [Iyts B
rpade. bubnuoreka [IOK

25 6.03
IIpencrapienue o https://m.edsoo.ru/863ef236
CBSI3HOCTH Tpada
[TpencraBnenue o6

26 OPUEHTUPOBAHHBIX 13.03 bubmmorexa [IOK

https://m.eds00.ru/863ef3b2

rpadax

97 Cry4aifHbIi OTBIT U 50.03 bubnuotexa [JOK
ClIy4aifHOe coObITHE https://m.edsoo.ru/863ef4d4
BepositTHOoCTh 1
4acTOTa COOBITHS.
Ponbp ManoBeposSTHBIX BuGorexa LOK

28 Y TIPaKTHUYECKU 27.03

JIOCTOBEPHBIX
COOBITHI B IPUPOJIC U
B O0OII[ECTBE

https://m.edso00.ru/863ef646



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

29

Momnera u urpanbHas
KOCTb B TEOPUHU
BEPOSATHOCTEU

3.04

30

[IpakTuyeckas pabora
"YacToTa BBIITAACHUS
opia"

10.04

bubnunoreka LIOK
https://m.edso0.ru/863ef8a8

31

Kontponbnas padora
no teMam "Crnyuaiinas
U3MEHYHBOCTb.
I'pads1. BepositHOCTh
CIIy4aifHOTO COOBITHS"

17.04

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

32

IToBTOpEHME,
o0o0mieHue.
IIpencraBienue
JTAHHBIX

24.04

bubmnoreka IIOK
https://m.edsoo.ru/863efa24

33

IToBTOpEHME,
00001eHME.
OnucarenbHas
CTAaTHCTHKA

15.05

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

34

IToBTOpEHME,
00o0011IEHHE.
BeposiTHOCTB
CJIy4aitHOTO COOBITHS

22.05

but6mmorexa [IOK
https://m.edsoo.ru/863efecO

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



