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HOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM IIU(PPOBOM MUPE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIKM B 0Opa30BaHHH,
HEOO0X0IMMOM KaKIOMY 4elloBeKy. BospacraeT uuciio mpodeccuii, mpu oBiIaieHUH KOTOPHIMU
TpeOyercsi xopomas 0a30Basg MOArOTOBKAa B OOJACTH BEPOSITHOCTH W CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl MPOJOJDKEHUS 00pa3oBaHUs W JJIs YCHEIIHOM MNpo¢ecCHOHANIbHON
Kapbephl.

Kax1p1ii 4ernoBek MoCTOSIHHO MPUHUMAET PEUICHUSI Ha OCHOBE UMEIOIINXCS Y HETO JTAHHBIX.
A 11 000CHOBAaHHOTO MPHUHATHUS PEIICHUS B YCIOBUSAX HENOCTATKA MM M30BITKA HH()OPMAIHH
HEOOXOJIMMO B TOM HYHCIE XOpOmoO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MBIIIUICHHE.

NmenHO moOATOMY OCTpO BCTajda HEOOXOIMMOCTH CcOpMHUPOBATH Yy O0O0YYarOUIUXCS
(YHKIMOHAJIBHYIO TIPaMOTHOCTb, BKJIIOYAIONIYI0 B ce0f B KauyecTBE HEOThEeMJIEMOM
COCTABJIIONICH yYMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MPEJCTaBICHHYIO B Pa3IMYHBIX (hopMax, TOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHUX PeaTbHbBIX
MIPOIIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH ITPOCTEUIITHE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TPHHIUIIAMH cOOpa, aHanmm3a |
MPEJCTaBICHUS JTAHHBIX W3 pa3IW4HbIX chep KU3HU OOIIecTBa M rocyaapcTBa npuoOmniaer
oOyJaromuxcss K OOIIECTBEHHBIM HHTEepecaM. M3ydeHHe OCHOB KOMOWHATOPWKH pa3BHBACT
HABBIKM OpraHu3anuu nepebopa W mojacyéra yucia BapHaHTOB, B TOM YHCJE B MPHKIATHBIX
3a/layax. 3HAKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTuyecKuil (yHIaMEHT IS
dbopmMupoBaHUs KOMIIETCHIIMA B oOjactu wHOOpMaTUKM M IUGPOBBIX TexHojorui. [lpum
M3YYEHUHU CTaTHUCTUKHM M BEPOSITHOCTH O0O0OTalaloTCs MPEACTaBICHUS OO0yJaromuxcsi o
COBPEMEHHOM KapTHHE MHpa U METOJIaX ero HccleoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTAaTUCTUKH KaK MCTOYHHMKA COLHUAIBHO 3HAYMMOW HMH(OPMALMKU U 3aKJIaIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHSL.

B cootBercTBMM C JaHHBIMU LENSIMH B CTPYKType NpOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOTO o0OIIero o00pa30BaHUs BBIJICICHBI CIEAYIOIINE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKUCATEIbHAs CTATUCTUKAY,
«BeposaTHOCTEY, «I7eMEeHTH KOMOUHATOPUKNY, «BBeieHe B TEOPHIO TpadoBy.

Copnepxanne nuHun «lIpencraBieHue MaHHBIX W OMUCATENbHAS CTATUCTHKA» CIYXKHUT
OCHOBO 111 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLIMEH: OT YTEHUS U MHTEPIpeTaIuu
uHdopmaluy, TMpeACTaBICHHOW B TalnMIax, Ha JAMarpaMmax W rpadukax, 10 cOopa,
MIPEJICTaBJICHUS U aHAJIN3a JaHHBIX C UCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u paccenBaHus. PaboTas ¢ naHHBIMH, OOydJarolIuecs yyaTrcs CUMTBIBaTh U UHTEPHPETUPOBATH
JIaHHBIE, BBIJIBUTaTh, ApIYMEHTUPOBATh U KPUTUKOBATH MPOCTEHILINE THIIOTE3b], PA3MBIILIATh Hal
(akTOpamMH, BBI3BIBAIONIUMHM M3MEHUYMBOCTb, M OIICHMBATh WX BIIMSHUE HA paccMaTpHUBaeMble
BEJIMYUHBI U ITPOIIECCHI.

WHTyuTHBHOE  MpeJCTaBle€HHME O  CIy4yaHOW  M3MEHYMBOCTH,  HCCJEOBAHUE
3aKOHOMEPHOCTEH M TEHJAEHIMI CTaHOBUTCS MOTHUBHPYIOILEH OCHOBOW JAJISI M3y4EHUS TEOPUHU
BEpOATHOCTEeH. bBoibloe 3HaueHHMEe MMEIOT NMPAKTHUECKUE 3aJaHMs, B YACTHOCTHU OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCSA KaK Mepa MpaBIomNoAoOus ciydaiiHoro coObitus. Ilpu
M3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITUMHU METOAaMU BBIYHCIICHUS



BEPOSITHOCTEN B CIIydalHBIX SKCIEPUMEHTAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXOAAMH,
BEPOSATHOCTHBIMH 3aKOHAMHM, IMO3BOJISIOIIMMHU CTaBHTh M peIIaTh Oojee CIOXHbIE 3amadu. B
y4eOHBI KypC BXOST HadalbHbBIC MPEICTABICHHUS O CIyJalHBIX BEIIMYMHAX M MX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOTO Kypca OCYyIIECTBISETCS 3HAKOMCTBO O0YJaIOLIUXCSl C MHOYKECTBAMH U
OCHOBHBIMM OII€pAaLMIMU HaJ MHOXECTBAMM, PACCMATPHUBAIOTCS NPUMEPbl NMPUMEHEHUS IS
pelleHus 3aJad, a TaKXKe HCIOJIb30BAHMUS B JPYrUX MAaTeMaTHYEeCKHX Kypcax M Yy4eOHBIX
npeaMerax.

B 7-9 xnaccax u3y4aercst yueOHbI Kypc «BeposaTHOCTD M CTaTUCTHKAY», B KOTOPBIA BXOIAT
paznensl: «IIpeacraBienue qaHHBIX U OMKCATEIbHAS CTATUCTUKA», «BeposTHOCTEY, «neMeHThI
KOMOMHATOpUKN», «BBeaeHue B Teopuio rpadosy.

Ha usyuenue yuebGHOro kypca «BeposTHOCTh M craTucTHKa» oTBoauTcs 102 uaca: B 7
kiacce — 34 vaca (1 yac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Henemnto).



COJEP)KAHUE OBYYEHUA

7 KUIIACC

[IpencraBieHre naHHBIX B BUAC TaOnWi, auarpamm, rpadukoB. 3arloTHCHHE TaOJHII,
YTEHUE U TMOCTPOCHUE THarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHne rpadukoB
peanbHBIX TporeccoB. M3BiedeHne WHPOPMALMU U3 TUarpaMM M TaOJUI], HCIIOJIb30BAaHHE H
WHTEpPIpPETAIHs JaHHbIX.

OmnwmcarenpHasi CTaTUCTHKA: CpeHee apudMeTHUecKoe, Meliana, pa3Max, HanOoJipIIee 1
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX AaHHBIX. [IprMepsl ciry4aliHOM H3MEHYHBOCTH.

CrnyyaiiHbll SKCIIEpUMEHT (OMBIT) U cilydaiiHoe coObiTue. BepostHocTh u yactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHH B NpUpOAE W B oOmiecTBe. MoHeTa u
UTpaNIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepiuHbl. Yncino pédep u cyMMapHas CTETIeHb BEpIITHH.
[IpencraBnenue o csizHoctu rpada. Llenu u muxnsl. [lytu B rpadax. O6xoxn rpada (ditiepoB
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM T'pade. Pemenne 3agau ¢ momorbio rpados.

8 KVIACC

[IpencraBneHune JaHHBIX B BUJIE TAOJIUII, TUArpaMM, Tpa(uKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, TMOAMHOXKecTBO. Omepanuu HaJg MHOKECTBAMHU:
oObemuHEeHHe, TiepecedeHue, jgomnosHeHne. CBolcTBa  omepanuil  HajJ  MHOXKECTBaMHU:
MepeMecTUTENbHOE, COYeTaTelbHOE, paclpeAeauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpaduyecKkoro MpeCTaBICHUs MHOKECTB JJISl ONMCAHUS peajbHBIX MPOLIECCOB U SIBICHUHN, MPU
pelIeHNH 3a/1ay.

W3mepenue paccemBanus OaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX
HabopoB. [luarpamma paccerBaHuUsI.

DneMeHTapHble COOBITHS cilydaiiHOro ombiTa. CrydaiiHple coObITHSA. BepositHOCTH
coObITHI. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COObITHAMHU. CirydaiiHbiii BIOOp. CBS3b
MEX1Yy MaJOBEpPOSITHBIMU U MPAKTHUYECKU TOCTOBEPHBIMH COOBITUSIMU B MPUPOJE, 00IIEeCTBE U
HaykKe.

JepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE BUCSYEH BEPIIUHBI,
CBSI3b MEXKJy UYMCIOM BepuIMH U uucioMm pé&dep. I[lpaBuno ymHoxenwus. Pemienue 3amau c
MTOMOIIIBIO TpadoB.

[IpotuBomnonoxueie coObiTusa. [uarpamma Oiinepa. OObeauHEHHWE U TepecedeHUe
coObITuii. HecoBmecTHbIie coObITHS. DOpMyIa CI0KEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTb.
[TpaBuno ymHoxenus. HesaBucumsbie coObiTus. [IpencraBneHue skcrepuMeHTa B BUJIE AepeBa.
Pemrenne 3ama4 Ha HaXOXJAEHUE BEPOATHOCTEN C MOMOIIBIO JEPEBa CIy4allHOTO SKCIEPUMEHTA,
auarpamm Ousepa.

9 KIIACC

[IpencraBneHue MaHHBIX B BUJE TAOIHIl, qUarpamm, rpakoB, MHTEPIPETAIUS JaHHBIX.
UreHue u oCTpoeHue TabIuIl, JuarpamMm, rpaduKkoB 1Mo pearbHbIM JaHHBIM.

ITepecranoBku u (akropuan. Coderanus u ymciao couyetanwil. TpeyronbHuk Ilackams.
Pemenue 3aau ¢ uCmoyib30BaHHEM KOMOMHATOPUKH.



I'eomerpuueckas BepossTHOCTh. CirydaifHbIil BEIOOp TOUYKM M3 (PUTYpHI HA IUIOCKOCTH, M3
OTpPE3Ka U U3 IyTU OKPYKHOCTHU.

Hcneitanue. Yenex u Heyaaua. Cepust ucnblTaHuil 10 nepBoro ycnexa. Cepusi UCIBITaHUN
bepuymnu. BepostHocT coObIThii B cepun ucnbTanuii bepnynu.

CnyuyaiiHast BeIMYMHA M pacCIpeseieHHe BeposTHOCTEH. MaTemaTuueckoe OXKUIaHUe U
mucnepcus. [IpuMepsl MaTeMaTHYECKOTO OKMIAHMS KAaK TEOPETHYECKOIO CPEIHEro 3HAa4yeHUs
BEJIMYMHBL. MaTeMaTnyecKoe OKUJaHue U JUCIIEPCHUS CIIYYalHOM BEJIMYUHBI YHCIIO YCIIEXOB B
cepuM UcHbITaHuK bepHymm.

[Tonsartue o 3akoHe O60abIINX YKcel. V3MepeHne BeposSTHOCTEN ¢ MOMOIIbIO 4acToT. Poib u
3HAYE€HHE 3aKOHA OOJIBIIUX YKCEN B IPUPOE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «BEPOATHOCTDB U CTATUCTUKA» HA YPOBHE OCHOBHOT' O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOTpaMMbl y4eOHOro kKypca «BepostHOCTh U
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPONULJIOMY U HACTOSIIIEMY POCCHUHCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBHIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alliid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUUYECKHUM TPUMEHEHUEM JIOCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PELICHUM MPAKTHYECKUX 3a7ad MaTeMaTH4YeCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTo 00pa30BaHUs Ha MPOTHKEHUHN BCel
KU3HU JJIS1 YCHEIHON Npo¢deCcCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYaJIbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIMTaHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlMel B JEsITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpeACTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIUBUJIM3ALIUH, OBJIAJICHUEM S3bIKOM MaTEMaTUKH U MaT€MAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHNE KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOTO
Os1aromosy4usi:

TOTOBHOCTBIO PUMEHSTh MATEMATUUECKHE 3HAHUSI B IHTEPECAX CBOETO 3/10POBbS, BEACHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pu3ndeckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedUICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TIPpaBa JPYroro 4eI0BeKa;

7) 3K0J10rNYeCcKoe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU JUIs pelieHus 3agad B 001acTu
COXPAaHHOCTH OKPYXKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLEHKH HMX BO3MOXHBIX



MOCJIEJCTBUI ISl OKPY)KAIOIIEH Cpeibl, 0OCO3HAHUEM TJIO0ATLHOTO XapaKTepa KOJIOTHUSCKHX
po0JIeM U MyTeH uX perieHus;

8) ajanTanus Kk N3MEHAOIIUMCS YCJIOBUAM COIUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEOMPEICAEHHOCTH, MOBBIIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATSIIbHOCTh, B TOM YHCJIC YMEHUE YUYUTHCS y JAPYTHX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4Yuciie (GOPMYIHPOBATH UJICH,
MOHATHS, TUIMOTE3bl 00 00BEKTaX M SBICHHUSIX, B TOM YKCJIC paHee HEM3BECTHBIX, OCO3HABATh
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTHPOBATH MPHUHUMACMbIC PEUICHHS W JCHCTBUS,
(bopMyITHPOBATh U OIIEHUBATH PUCKHU U MMOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATDBI
IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
ba3oBble oruveckue aeicTBus:

® BBISBIATH W XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MaTEMaTHUYECKHX OOBEKTOB,
TOHSATHN, OTHOIICHUH MEXIy TOHATUSIMH, (OPMYIUpPOBATH OMpPEACTCHUS TOHSATHMH,
yCTaHaBIUBAaTh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALUKU, OCHOBAHUSA JUIsl 000OIIEHHS U
CpaBHEHMSI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

® BOCIPUHUMATH, (HOPMYIUPOBATh U IMPEOOPa30BBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUAX M YTBEPXKICHUSX, MpeAjaratb KPUTEPUU JJIsi BbISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTHUBHBIX W HHJIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENILHO HECJIOXKHBIE JI0Ka3aTelbCTBAa MaTeMaTHYeCKUX (aKTOB,
BBICTPAaMBaTh apTyMEHTALIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHoco0 pemeHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOASIMIUNA C YIETOM CaMOCTOSITENILHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

® JCIOJIb30BaTh  BOMPOCHl  KaK  HCCJIEAOBATENbCKUH  MHCTPYMEHT  ITO3HaHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHAaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIM 3KCIEPUMEHT,
HEeOOJBIII0e UCCIET0BAHNE TI0 YCTAHOBIIEHHIO 0COOCHHOCTEH MaTEMaTHUYECKOTO OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Y COOOI;



CaMOCTOSITEIIEHO (POPMYITHPOBATH 0OOOIICHUS U BBIBOBI TI0 Pe3yJIbTaTaM MPOBEIEHHOTO
HaOIIOJICHUS, WCCIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTh TOJYYCHHBIX DPE3yJbTaTOB,
BBIBOJIOB M 000OIICHHIA;

IIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCa, a TAKKE BBIBUTATH MTPEAIOTIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH()OPMAIMH, JAHHBIX, HEOOXOUMBIX JUIS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBAThb W HHTEPIPETUPOBATh HH(POPMALHIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpaTh (POpPMY INpejcTaBlieHUss HHGOPMALMK U WLTIOCTPUPOBAThH pelllaeMble 3a/1aun
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ MX KOMOWHALUSAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM WU
cOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATh CYXJICHHS B COOTBETCTBHUU C YCIOBHSIMH U IIEISMHU
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 0 XOJy PEIICHHUs 3a/Ja4l, KOMMEHTHPOBAThH
MOJIYYCHHBIN Pe3yJIbTaT;

B X0Jic OOCYXKJIEHUS 3a7aBaTh BOMPOCHI 1O CYIIECTBY OOCYKIAEMOU TEMBbI, TPOOIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh MJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COMOCTABIIATh
CBOM CY)XJICHHSI C CY)KJICHUSMH JIPYTHX YYACTHUKOB JHMAJora, 0OHapy)KHBATh Pa3Inune U
CXOJICTBO TIO3HMIIMH, B KOPpPEKTHOH (opme GopMyITHpoBaTh pa3HOTIACUS, CBOH
BO3PAKECHHS,

MPEJCTABIATh PE3yJIbTAaThl PEIICHUS 3a7a4yM, SKCIECPUMEHTA, UCCIECIOBAHMUS, MPOCKTa,
CaMOCTOSITEJIEHO BBIOMpaTh (hopMaT BBICTYIUICHUS C YYETOM 3a/ad TMPE3CHTALUU U
0COOCHHOCTEH ayTUTOPHH;

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAMBHYAILHOW paOOThI IIPH
peleHrr yueOHbIX MaTEeMaTHUECKUX 3a/1a4;

MPUHUMATh 1IeJIb COBMECTHOU NIESATEIHLHOCTH, TUIAHMPOBATh OPraHHU3AIUI0 COBMECTHOM
paboThI, pacnpeesaTh BUIbl pabOT, TOrOBapUBaThCS, OOCYKIATh MPOIECC H PE3yJbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (00CykaeHMs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BBIOIHATH CBOIO YaCTh PAOOTHI U KOOPIUHUPOBATH CBOM JCHCTBHUS
C IpYTMMH YICHaMH KOMAaHJIbl, OLIEHWBATh Ka4eCTBO CBOETO BKIIaJa B OO TPOIYKT IO
KpUTEpUsIM, cHOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe JAeiicTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIaH, aJTOPUTM pELIeHHs 3ajauyd (WIK €ro 4YacTh),
BBIOMpaTh croco0 pemeHus ¢ Y4ETOM MMEIOIIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBaTh M KOPPEKTHPOBATh BApPHAHTHI PEIICHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CﬁMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:



® BJAJIETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3yibTaTa perIeHus
MaTeMaTUYEeCKOM 3ada4Hu;

® TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPU PEUICHUW 33Ja4H, BHOCHTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU TOCTABICHHON e U YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY ITPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJbTATHBI

K koHmy oOydyenuss B 7 kJjacce OOydalOIIMICS TMOJTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Uutate wHbOpMaNNIO, MPEACTABICHHYIO B TaOMUIlAaX, HAa JWarpaMMax, MpPeJCTaBIIsATh
JAaHHBIE B BHJIE TAOJHUIl, CTPOUTH IUArpaMMbl (CTOJOMKOBBIE (CTOIOUYATHIE) W KPYTOBBIE) TIO
MAacCUBaM 3HAYCHUM.

OmnuceiBaTh W HMHTEPIPETUPOBATH peajbHbIE YHCIIOBBIC JaHHBIC, MPEJICTABICHHBIE B
Ta0nuIax, Ha JUarpaMmax, rpadukax.

Hcnons3oBath uisi OMUCAaHUS JAHHBIX CTAaTHUCTHYECKHE XapaKTEPUCTHUKH: CpeaHee
apudmernyeckoe, MeraHa, HanOOJIbIIee U HAaMEHbIIee 3HAaUeHUS, pa3Max.

Nmetp mpencraBieHne O ClaydallHOW HM3MEHYMBOCTH Ha TpUMEpax IIeH, (DU3UIECKUX
BEJIMYMH, aHTPONOMETPUYECKHX JAHHBIX, HWMETh NPEJACTABICHHE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

K koHmy oOydenuss B 8 kJjacce oOydarOmIMICS TMOJYYUT CIAEAYIOMHUE MPEAMETHBIC
pe3yIbTaThl:

W3Bnekarb u mnpeoOpazoBbiBaTh HHGPOPMAIUIO, NPEACTABICHHYI0 B BHAE TaONMII,
ararpamm, rpauKoB, MPEACTaBIATh JaHHBIE B BUJIE TaONHUII, JUarpamMmm, rpadukosB.

OnuceiBaTh JaHHBIE C IOMOIIBI0 CTATUCTHUECKUX MOKA3aTelel: CpeqHUX 3HAYCHU U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAaHIAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHU U YACTOTHI COOBITUH, B TOM YHKCIIE TIO Pe3yJIbTaTaM
M3MepeHul 1 HaOItoICHUI.

Haxoautb BeposSTHOCTH CITy4ailHBIX COOBITHII B OTIBITAX, 3HAsI BEPOSATHOCTHU 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OTBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonb3oBathk rpaduueckue MoJAeH: AEPEBO CIYyYaHOTO SKCIEPUMEHTA, JUarpammbl
Diinepa, 4uciaoBast npsmasi.

OnepupoBaTh MOHATHSMHU: MHOYKECTBO, IIOJIMHOXKECTBO, BBINOJHATh OINEpPAllMd HaJ
MHOKE€CTBaMHU: OOBEAMHEHHE, TIEpeceYeHHe, NOMOTHEHUEe, TIEPEUUCIIATh IIEMEHTh MHOYECTB,
MIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBathk rpaduueckoe MPEICTaBICHHE MHOXXECTB M CBSI3ed MEXAy HUMHU s
OTIMCAaHUs TPOIIECCOB U SIBICHWH, B TOM YHCIE TPHU PEHICHUH 3a7ad W3 JAPYruX Y4eOHBIX
MPEAMETOB U KYPCOB.

K xoHmy oOydeHus B 9 KJjacce oOyJaromuiics TOTYYHT CIEAYIONIME MPEAMETHBIC
pe3ynbTaThl:



W3BnekaTs 1 mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B PA3IMYHBIX HCTOYHHUKAX
B BUAe TaONWI, OuarpamM, rpaduKoB, NPEICTaBIATH JaHHBIE B BUJC TaONHIl, JUarpaMm,
rpaduKoB.

Pemate 3amaun OpraHn3oBaHHBIM TEpeOOPOM BapUAHTOB, a TAKXKE C MCIOJIB30BAHHEM
KOMOWHATOPHBIX IPABUI U METOJIOB.

Hcnonp30Bath onucaresbHbIE XapaKTEPUCTUKU JUIsI MAaCCHBOB YMCIIOBBIX JIAHHBIX, B TOM
YUCJIE CPEHUE 3HAYCHUS U MEPBI pacCEUBaHUS.

Haxoautb 4acToThl 3HAUE€HUI U 4aCTOTHI COOBITHS, B TOM YMCIIE MOJIb3YACh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOIIOACHU.

Haxoautb BeposITHOCTH CiIydallHbIX COOBITUI B U3Y4YE€HHBIX OIbITaX, B TOM YHCJIE B ONbITaX
C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSIX UCIBITAHUM /10 IEPBOTO ycrexa, B
cepusiX UcIbITaHni bepHyiu.

HNmeTs npencraBieHne o CIy4alHOW BEJTUYUHE U O PACTIPENICIICHUN BEPOATHOCTEM.

Nwmets npeacraBieHne 0 3aKOHE OOJBIINX YMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIKX YMCEIN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TpakTiueckne (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue JaHHBIX 7 1 2 bubmmoreka [{OK
https://m.edsoo.ru/7f415fdc
2 OnmcaTenbHas CTAaTUCTHKA 8 1 1 bubmmoreka [{OK
https://m.edsoo.ru/7f415fdc
3 CrnyuaiiHasi ”3MEHUHUBOCTh 6 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpadon 4 bubnuoreka [IOK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubmuorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 [ToBTOpenue Tem «lIpeacraBieHue 5 1 bubmuorexa [JOK
nmaHHbix. OnucarenbHast CTATUCTHKA. https://m.edsoo.ru/7f415fdc
BeposTHOCTh ciydaitHOTO COOBITHSY
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
I[TPOTPAMME
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8 KJIACC

Ne ni/m HaumeHnoBaHue pa3iejioB U TeM KoaunvecTBo yacos DJIeKTPOHHBbIE
MPOrpaMmabl Bcero Konrtpoasubie | IlpakTnueckue (undgposrbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
1 [ToBTopenue tem «lIpeacraBnenue 4 bubnuorexa [JOK
na”HbiX. OnucarenbHas CTATUCTUKAY https://m.edso0.ru/7f417th2
2 OnmcaTenbHasi CTAaTUCTHKA. 4 bubmmoreka [IOK
PaccenBanue qaHHBIX https://m.edsoo.ru/7f417fh2
3 MHuoxecTBa 4 bubnuoreka [JOK
https://m.edsoo.ru/7f417fbh2
4 BeposiTHOCTE cltyyaltHOTO COOBITHS 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417fbh2
5 Brenenue B Teopuro rpados 4 bubmuorexa [JOK
https://m.edsoo.ru/7f417fbh2
6 CrnydaiiHple COOBITHS 8 bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2
7 [ToBTOpenue Tem «lIpeacraBieHue 4 2 bubmuorexa [JOK
nmaHHbix. OnucarenbHas CTATUCTHKA. https://m.edso0.ru/7f417th2
I'padur»
OBUIEE KOJIMYECTBO YACOB I10 34 2 1
I[TPOI'PAMME



https://m.edsoo.ru/7f417fb2
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9 KJIACC

Ne n/m HanmeHnoBanue pa3aesioB U TeM KoaunvecTBo yacos DJIeKTPOHHBbIE
MPOrpaMmabl Bcero Konrpoabubie | IlpakTnueckue (undgposrbie)
padoThbI padoThbI o0pa3oBaTejibHbIE
pecypchbl
1 [ToBTopenue tem «lIpeacraBnenue 4 bubnuorexa [JOK
nma"Hbix. OnucarenpHast CTATUCTAKA https://m.edso0.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a302
3 ['eoMeTprueckas BEpOSITHOCTh 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41a302
4 Ucnbitannsa beprynnmn 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a302
5 CnyvaiiHasi BeTUYMHA 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41a302
6 [ToBTOpenue Tem «lIpeacraBieHue 10 1 bubmuorexa [JOK
nmaHHbIx. OnucarenbHast CTATUCTHKA. https://m.edsoo.ru/7f41a302
DneMeHTbl KOMOMHATOPUKH.
I'eomeTpuueckas BEpOSITHOCTb.
CnyvaiiHasi BETUYHUHA
OBIIEE KOJIMYECTBO YACOB I1O0 34 1 2
I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Koun4yecTBo 4yacos JJleKTPOHHBbIE HU(PPOBbHIE
Ne Jara
Tema ypoka Konrpoasubie | [IpakTnueckue o0pa3oBaTejibHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcsl
[IpencraBnenue 1aHHBIX B TAOIUIIAX. 1 bubnuorexa [JOK
CO60p TaHHBIX U IOCTPOCHHUE IO https://m.edsoo.ru/863ec1f8
1 tabmunam. [IpakTHaeckne BEIYHUCICHHUS
10 TaOJIMYHBIM JaHHBIM. [loicueTs! 1
BBIYHCIICHUS
2 CraproBasi KOHTpoJIbHas paboTa 1 1
W3Bnedyenune u MHTEpIpeTanus 1 bubnuoreka [JOK
3 TaOJIMYHBIX TAHHBIX. YTIOPSI0YNBAHHE https://m.edsoo0.ru/863ec78e
JTaHHBIX. TaOJUIBI CONPSHKEHHOCTH
4 [IpakTnueckas pabora "Tabnuier" 1 1
I'paduaeckoe npencraBieHrne JaHHBIX B 1 bubmuorexa [JOK
5 BH/JIC KPYT'OBBIX, CTOJIOMKOBBIX https://m.edsoo.ru/863ed18e
(cTonO9aThIX) nUarpamMm
5 UteHue 1 IOCTPOCHHUE TUAarpamMM. 1 bubmuorexa [JOK
ITpumepsl femorpaduyecKux quarpaMm https://m.edsoo.ru/863ed602
7 [IpakTuueckas padota "/[uarpammser" 1 1 bubmuoreka [JOK
https://m.edsoo.ru/863ed72e
8 Yucnossie Habopel. CpenHee 1 bubmuoreka [JOK
apu(METHYECKOE https://m.edsoo.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 bubnunoreka [JOK
apu(METHYECKOE https://m.edsoo.ru/863ed846
10 Menuana yrciioBoro Habopa. 1 bu6mmoreka [JOK
VCTOHYUBOCTh MEIAAHBI https://m.edso0.ru/863edb3e
11 Menuana yrcnoBoro Hadopa. 1
Y CTOMYNBOCTH METUAHBI
12 IIpaktnyeckas pabota "Cpennue 1 1 bubnuoreka [IOK

3HayeHua"

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



https://m.edsoo.ru/863ec1f8
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Hawuboibiiiee ¥ HauMeHbIIICe 3HAUCHUS

bu6mmoreka [{OK

13 4HCIIOBOTrO Habopa. Pazmax https://m.edso0.ru/863ee07a
14 Hauboupiee n HanMeHbIee 3HAYCHHS
YHCIIOBOTO Habopa. Ype3aHHoe cpeHee
Hauboubiee n HanMeHbIee 3HAYCHHS
15 | yucnosoro Habopa. Kak BeIOpaTh
MO IXOISIIIEE CPeTHee
KonTponsnas padora Nel no Temam bubnuorexa [JOK
16 | "llpeacraBnenue naHHbIX. OnuUcaTenbHAs https://m.edso0.ru/863ee390
CTaTUCTHUKA"
17 CrnyuaifHasi ”3MEHYUBOCTD (TTPUMEPHI). bubnuorexa [JOK
TOYHOCTH M IOTPENTHOCTH H3MEPEHUit https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCUBE JTaHHBIX. bu6moreka [IOK
TenaeHu u cydaliHble OTKIOHSHUS https://m.edso0.ru/863ee69c
19 ['pynnupoBka TaHHBIX bubnuoreka [JOK
https://m.edso0.ru/863ee9d0
20 | I'mcrorpammsl
I'ucrorpammel. Pemenue 3amay ¢ bu6mmoreka [IOK
21 | HCIOJIb30BaHKEM ITU(PPOBBIX PECYPCOB https://m.edsoo.ru/863eeelc
MPH TOCTPOSHUH THCTOTPAMM
22 [Ipaktuueckas padota "CiyvaitHas bubmuoreka [JOK
M3MEHYHBOCTB" https://m.edsoo.ru/863eecc8
23 I'pad, Bepmmna, pedpo. [IpencraBnenue bubmuoreka [JOK
3aJa4u C MOMOIIBIO rpada https://m.edso0.ru/863eef52
Crenensb (BaJIGHTHOCTD) BepIIUHBL Yucio bubnunoreka [JOK
24 | pébep u cyMMapHasi CTEIICHb BEPIIIHH. https://m.edsoo.ru/863ef0ba
Ilens n nuk
Hens u k. [Iyts B rpade. bubnunoreka [JOK
IIpencraBicHue 0 CBI3HOCTH Tpada. https://m.edsoo.ru/863ef236
25
Cas3HoCTb B rpade. O6xon rpada
(3M1epoB MyTh)
[IpencraBnenue 00 OPUEHTUPOBAHHBIX bubnuoreka [IOK
26 rpadax. Pemenue 3a1au ¢ TOMOIIbIO https://m.edso0.ru/863ef3b2

rpa¢os
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27 Cny4aitHbIl OTIBIT M CITy4aifHOE COOBITHE 1 bubnuorexa [JOK
https://m.edsoo.ru/863ef4d4

BepositHOCTh M yacToTa coObiTus. Posib 1 bubnuorexa [JOK

og | MATIOBEPOATHBIX U MPAKTHYECKH https://m.edso0.ru/863ef646
JOCTOBEPHBIX COOBITHI B TPUPOJIE U
oOrmiecTBe

29 MoHerta u urpaigpHasi KOCTb B TCOPHH 1
BEPOSATHOCTEH

30 [IpakTnueckas padora "HacroTa 1 bubnuorexa [JOK
BBINajICHUs opJa https://m.edsoo.ru/863ef8a8
KonTponbHas padora Ne2 no Temam 1 bubnuorexa [JOK

31 | "Cnyu4aiiHasi ©3BMEHUYUBOCTb. [ padpl. https://m.edso0.ru/863f0186
BeposiTHOCTB cityyaiiHOro coObITHS"

30 [ToBTOpenue Temsl «IIpencraBienne 1 bubnuoreka [IOK
JIAHHBIX) https://m.edsoo.ru/863efa24

33 [ToBTOpenue Temur «OnucarenpHas 1 bubmuorexa [JOK
CTaTHUCTHKA» https://m.edsoo.ru/863efbaa

34 [ToBTOpeHue TemMbl «BeposSsTHOCTH 1 bubnuorexa [JOK
CITY4aHOTO COOBITHS https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
N Tema ypoka Konrpoabubie | IIpakTuyeckue Hara unpposLre
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
[IpencraBnenue JaHHBIX. 1 bubmmoreka [{OK
1 OnucarenpHasi CTaTUCTHKA. https://m.eds00.ru/863f029e
CrnyuaiiHast ”3MeHUUBOCTh. CpenHee
YHUCJIOBOT0 Habopa
CrnyuaiiHast ”3BMEeHUUBOCTh. CpeHue 1 bubnuorexa [JOK
2 4yKiCcII0BOro Habopa. Pemenue https://m.edso0.ru/863f03fc
MPAKTUYECKUX U NMIPUKIIATHBIX 33]1a4
Crnyuaiiasie coObITHA. BepostHoCTH 1 bubmuorexa [JOK
3 1 4acTOTHI. Penmenne npakTuyecknx https://m.eds00.ru/863f0578
Y TIPUKJIAHBIX 337124
Knaccuueckue moienu Teopuu 1 bu6mmoreka [IOK
4 BEPOSATHOCTEN: MOHETA U Ur'paJIbHAs https://m.edso0.ru/863f076¢
KOCTb. PellieHne npakTuueckux u
MPUKIIAJHBIX 33]1a4
5 OTKIOHEHHUS 1 bu6mmoreka [IOK
https://m.edso0.ru/863f0a50
6 Jlucniepcust YrcIIoBOTO Habopa 1 bubnuoreka [JOK
https://m.edso0.ru/863f0a50
CranmapTHOE OTKJIIOHCHHE 1 bu6mmoreka [JOK
7 YHCIIOBOro Habopa. J{uarpaMmel https://m.edsoo.ru/863f0bfe
pacceuBaHus
8 Jnarpammsbl paccenBanus. Pemenne 1 bubnunoreka [JOK
MPAKTUYECKUX U MPUKIATHBIX 33724 https://m.edso0.ru/863f0ea6
9 MHO0eCTBO, ITOAMHOKECTBO 1 bu6mmoreka [JOK
https://m.eds00.ru/863f1180
Onepanuu HaJ MHOKECTBAMMU: 1 bu6mmoreka [JOK
10 o0BbeAMHEeHNE, TIEpeCceUCHHE, https://m.edso00.ru/863f143c

JOIIOJIHCHUC
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CaoiicTBa onepauuii HaJl
MHO>KECTBAMU: TIEPEMECTUTEIBHOE,

bu6mmoreka [{OK
https://m.edsoo.ru/863f1784

= COUETaTENIbHOE, paclpeeIuTeNbHOE,
BKJIIOYCHUS

12 I'paduueckoe npeacraBieHne bubnuorexa [JOK
MHOXECTB https://m.edso0.ru/863f198¢c
KonTtposneHas padota Nel mo Temam

13 n n

Craructuka. MHOXKeCTBa

14 DneMeHTapHbIE COOBITHSI. bubnuorexa [JOK
CrnydaiiHple COOBITHS https://m.edsoo.ru/863f1dec
brnaronpusitcTByromue bubnuorexa [JOK

15 3JIEMEHTapHbIE COOBITHS. https://m.edsoo.ru/863f1dec
BepostHocTH coObITHI
brnaronpusitcTByromue bubnuotexa [JOK

16 JJIEMEHTAPHBIC COOBITHS. https://m.edso0.ru/863f1f72
BepostHocTr coObITHI
OnbITH ¢ PABHOBO3MOXXHBIMHU bubmuorexa [JOK

17 AJIEMEHTAPHBIMH COOBITUSIMHU. https://m.edso0.ru/863f21ca
CrnydaifHbIN BEIOOD
OnbITH ¢ PABHOBO3MOXXHBIMHU bubmuorexa [JOK

18 AJIEMEHTAPHBIMH COOBITUSIMHU. https://m.edso0.ru/863f21ca
Crny4daifHbIN BBIOOD
[Ipaktrnueckast padota "OMBITHI C bubnuoreka [JOK

19 PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU https://m.edso0.ru/863f235a
coObITHsIMH"

20 HepeBo bubmuoreka [JOK

https://m.edsoo.ru/863f2a4e

CaolicTBa JepeBa: €IMHCTBEHHOCTh bu6mmoreka [JOK

21 IIyTH, CyIIECTBOBAHHUE BUCSYEH https://m.edsoo.ru/863f2bac
BEPLINHBI, CBSA3b MEX/Y YUCIOM
BEPIINH U YUCIOM pEdep

29 [IpaBuiio yMHOXEHUS bubnuorexa [IOK

https://m.edsoo.ru/863f2cd8



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8

23 [IpaBuiio ymMHOXeEHUS 1 bubnuorexa [JOK
https://m.eds00.ru/863f2e36
24 [IpoTrBONIOI0KHOE COOBITHE 1 bubnuorexa [JOK
https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. OObeTMHEHNE U 1 bubnuorexa [JOK
TepeceyeHe COOBITUI https://m.edso0.ru/863f3214
HecoBmecTHBIE COOBITHS. 1 bubnuoreka [JOK
26 OO0benuHeHNE U TIepeceueHne https://m.edso0.ru/863f3372
cOOBITHI
27 HecosmecTHble coOpiTus. Dopmyna 1 bubnnorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBusIO YMHOXEHHUS BEPOSTHOCTEN. 1 bubnuoreka [IOK
28 YcnoBHast BEPOSTHOCTb. https://m.edsoo.ru/863f38ae
HezaBucumsie coObITHSA
[IpaBusIO YMHOXEHHUS BEPOSTHOCTEN. 1 bubnuoreka [IOK
29 YcnoBHast BEPOSTHOCTb. https://m.edsoo.ru/863f3b06
HezaBucumbie coObITHA
30 [IpencraBnenue ciryqaiftHOTO 1 bubmuorexa [JOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3cbe
[IpencraBnenue ciryqaitHOTO 1 bubmuorexa [JOK
31 SKCIIEPUMEHTA B BUJIE JICPEBa. https://m.edso0.ru/863f3f20
Pemenne npaktuyeckux u
MIPUKJIAIHBIX 3a7a4
30 [ToBTopenue TeM: «IIpeacraBienue 1 bubnuoreka [JOK
JaHHbIX. OnucarenbHas CTAaTUCTUKAY) https://m.edso0.ru/863f4128
33 [ToBTOpenue Temsr: «I padpn» 1 bubnnoreka [JOK
https://m.edso0.ru/863f4312
KonTponsnas padora No2 mo temam 1
34 "Cnyyvaiinble cOOBITHSI.
BepostHocTs. ['padbr”
OBUIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka KonTtpoibHbie IIpakTHYeckue Hara unpposLre
n/n Bcero H3yYeHHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBnenue ganupix. OnucaTenbHas 1 bubmmorexa [{OK
CTaTHCTHKA https://m.edso0.ru/863f47ea
2 [IpencraBnenue ganupix. OnucaTenbHas 1 bubmmoreka [{OK
CTaTUCTUKA https://m.edso0.ru/863f47ea
3 Onepanuu HaJ COOBITUIMU 1
4 HezaBucumoctb coObITHI 1
KomMOuHaTopHOE IPaBHIIO YMHOKEHUSI. 1 bubnnorexa [JOK
5 [TepectanoBku. ®akropuan. Coueranus u https://m.edso0.ru/863f4e16
YHUCJIO COYETAHUMN
6 [TepecranoBku. @akropuan. CoueTanus u 1 bubmuorexa [JOK
YHUCJIO COYETAHUMN https://m.edso0.ru/863f4e16
7 Tpeyronpauk [lackans 1 bubmuorexa [JOK
https://m.edso0.ru/863f5014
[IpakTuueckas padota "Beruncnenue 1 1 bubnuorexa [JOK
8 BEPOSITHOCTEHN C UCIOJIB30BAHUEM https://m.edso0.ru/863f5208
KOMOMHATOPHBIX (PYHKIIUH TEKTPOHHBIX
Tadauir"
I'eoMerpuueckas BepoSITHOCTh. CirydailHbIi 1 bubmuoreka [JOK
9 BBIOOD TOYKH U3 (PUTYpHI HA TUIOCKOCTH, U3 https://m.edso0.ru/863f5884
OTpe3Ka, U3 IyT'U OKPYKHOCTH
I'eomeTrpuueckas BeposITHOCTb. CitydaliHbIN 1 bubnunoreka [JOK
10 BBIOOP TOYKH U3 (GUTYPHI HA TIIIOCKOCTH, U3 https://m.edso0.ru/863f5a50
OTpe3Ka, U3 IyT'U OKPY>KHOCTH
I'eomeTrpuueckas BeposTHOCTb. CitydaliHbIN 1 bubnunoreka [JOK
11 BBIOOD TOYKH U3 (PUTYpPBI HA TUIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyI'¥ OKPYKHOCTH
I'eomerpuueckas BeposITHOCTb. CilydaliHbIN 1 bubnuorexa [IOK
12 BBIOOD TOYKH U3 (PUTYpPBI HA TUIOCKOCTH, U3 https://m.edso0.ru/863f5e10

OTPEC3Ka, U3 NYI' OKPYKHOCTHU. Pemienune



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
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3aJa4 Ha HaXOXXICHUC BGpOSITHOCTefI B
OIIbITax

13 Wcneitanue. Yenex u Heynaua. Cepust bubnuorexa [JOK
HCIIBITAHUM JI0 IIEPBOTO ycIiexa https://m.eds00.ru/863f6162
14 Wcneitanue. Yenex u Heynava. Cepus bubnuorexa [JOK
HCIIBITAHUH JI0 IIEPBOTO yCIiexa https://m.eds00.ru/863f6356
15 Ucneitanue. Yenex u neynaua. Cepust
HCTBITAHUI IO IEPBOTO ycrexa
16 Wcnpiranusa bepnynnu. BepositHocT bubnuorexa [JOK
coOBITHI B cepuH UcnbITaHui bepHynau https://m.edso0.ru/863f64d2
17 Wcnpiranus bepnymiu. BepostHocTu bubnuorexa [JOK
coObITHI B cepuH ucnblTaHuil bepHynnmn https://m.eds00.ru/863f6680
18 [IpakTnueckas padota "VcnpiTanus bubnuoreka [IOK
bepnynnn" https://m.eds00.ru/863f67de
19 Cny4aliHasi BeIMYMHA U pacpeiesICHUE bubmuorexa [JOK
BEPOSATHOCTEMN https://m.edso0.ru/863f6b44
20 MaremaTuyecKkoe OKUAaHUE U JTUCTICPCHS bu6mmoreka [IOK
CIy4aiHOM BEJIMYUHbI https://m.edso0.ru/863f6da6
[TIpumepsl MaTEMAaTHYECKOTO OXKUIAHUS KAK bubnuorexa [JOK
21 TEOPETHUYECKOTO CPETHETO 3HAUCHUS https://m.edso0.ru/863f6f86
BEJINYMHBI
22 [ToHsTHE 0 3aKOHE OOJIBIIMX YHCEIT bu6mmoreka [JOK
https://m.edso0.ru/863f72c4
23 H3Mepenne BeposSITHOCTEN C MOMOIIbIO bubmuoreka [JOK
4acTOT https://m.eds00.ru/863f7652
24 [IpuMeHeHne 3akoHa OOJIBIITUX YHCETT bubnunoreka [JOK
https://m.edso0.ru/863f7116
o5 IToBTOpenue temnl «lIpeacraBiecHue bubnunoreka [JOK
JaHHbIX. OnucarenbHas CTAaTUCTUKAY https://m.edso0.ru/863f783c
26 IToBTOpenue temsl «IIpencrasienue bubnuorexa [IOK
JaHHbIX. OnucarenbHas CTATUCTUKA https://m.edso0.ru/863f893a
27 IToBTOpenue temsl «BeposTHOCTH bubnuorexa [IOK

CIIy4aifHOTO COOBITHS»

https://m.edsoo.ru/863f7a4e
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IToBTOpenue tem «BeposTHOCTH

bu6mmoreka [IOK

28 CIIy4aifHOTO COOBITHS. DIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOMHATOPUKN»

59 [ToBTOpEHUE TEMBI «DIEMEHTBI 1 bubnuorexa [JOK
KOMOHMHATOPHKN https://m.edso0.ru/863f7e54
[ToBTOpEeHue TeM «IEMEHTHI 1 bubnuorexa [JOK

30 KoMOMHATOpHKH. CiiydaiiHbIe BETMYNHBI H https://m.edso0.ru/863f8408
pacnpeeseHus»

31 [ToBTOpenue tembl «CiyyailHble BETUUYUHBI 1 bubnuorexa [JOK
U pacrpesieTCHUS https://m.edsoo.ru/863f861a

32 [ToaroToBka Kk UTOrOBOM KOHTPOJIBHOU 1
pabore

33 Wrorosas koHTposbHas paboTa 1 bubnuoreka [IOK

https://m.edso0.ru/863f8b56

34 [ToBTOopenue tembl «CnyyailHble BETUYUHBI 1
U pacrpeieeHUs»

OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
HPOBEPHEMOTo I[IpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJibTara
5 BeposaTHOCTB U cTaTUCTHKA
Uurate wuHGOpMAIMIO, TPEACTABICHHYIO B Tabiumax, Ha
51 quarpaMmax, TpeACTaBisATh JaHHBIE B BHUAEC TaOJUIl, CTPOUTH
JrarpamMmsl (CTOJIOMKOBBIE (CTOI0YAThIE) M KPYrOBbI€) IO MACCUBAM
3HAYEHUI
59 OnuceiBaTh W HMHTEPIPETUPOBATH peEalbHBbIC YHCIIOBHIC JIaHHEBIE,
' MIpE/ICTaBJICHHBIC B TAOIHITAX, HA JUarpaMMax, rpadukax
HUcnons3oBath a1  OMHMCAHUS ~ JAHHBIX ~ CTATUCTHUYECKHUE
5.3 XapaKTEePUCTHUKU: cpeiHee apudMeTnyeckoe, Meauana, HauOoJibliee
Y HaUMEHbIIIee 3HAUCHHS, pa3Max
HNmMers mpencraBiieHHE O CIIy4allHOM W3MEHYHMBOCTH Ha IPUMEpPAX
5.4 1IeH, (U3MYECKUX BEIUYHMH, aHTPOTIOMETPHUYECKHX IaHHBIX, UMETh
MPEJICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbiBaTh MHGOPMAIUIO, NPEIACTABICHHYIO B
51 BHUJIe TaOIuUIl, nuarpamm, rpaduKoB, IIPEICTABIATh JaHHBIC B BUJIC
TabNHIl, TMarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATHCTUYECKUX IOKa3aTelei:
5.2 CpeIHUX 3HAUYEHUW M Mep paccewBaHHs (pa3Max, AucCIepcus |
CTaHJIaPTHOE OTKJIOHEHHE)
53 HaxoauTh 4acTOThl YHCIIOBBIX 3HAYEHUHN U YaCTOTHI COOBITHI, B TOM
' YHClie IO pe3yabTaTaM U3MEPEeHU U HaOIr0AeHU !
HaxomuTth BepoOSITHOCTH CiIydallHBIX COOBITUH B OIBITaX, 3HAA
5.4 BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B ONBITaX C
PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU COOBITUAMU
55 Ucnonb3oBath  rpaduueckue  Mojaenaw:  AEPEBO  CIy4ailHOTO
SKCIIEPUMEHTA, JrarpamMmbl Diijiepa, YucaoBas npsmas
OnepupoBaTh NOHATHSIMU: MHOKECTBO, IOJMHOKECTBO; BBIOJIHAThH
56 omepalul  HaJ MHOXECTBAMHU: OObEOUHEHHE, TMepecedeHue,
JIOTIOJIHEHUE; TMEPEUYUCIIATh DSJIEMEHThl MHOXECTB, NIPUMEHSTh
CBOCTBA MHOKECTB
Hcnonp3oBath rpaduveckoe MpeACTaBICHUE MHOXKECTB U CBS3EH
5.7 MEXTy HUMH TSl OTIMUCAHUS TPOIIECCOB U SBICHUI, B TOM YUCIE NPU
pElIeHNH 3a]1a4 U3 IPYTUX Y4eOHBIX MMPEIMETOB U KYPCOB




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

5

BeposiTHOCTh 1 cTaTUCTHKA

5.1

W3BnekaTh 1 mpeoOpa3oBhIBaTh WH(GOPMAIHIO, TIPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BUAE TaONWI, AWarpamm, TpaguKoB,
IPEJICTaBIISITh JaHHBIE B BUJIE Ta0IUIL, AUarpamMmm, rpadukos

5.2

Pemrate 3amaum opraHn3oBaHHBIM MEpeOOPOM BAPHAHTOB, a TAKXKE C
MCIIO0JIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB

5.3

Hcnonn3oBaTh ommcareiILHBIE XapaKTCpUCTUKN i1  MaCCHUBOB
YHUCJIOBBIX JAaHHBIX, B TOM 4YHCJIC CPECAHUC 3HAUCHUSA U MCEPLI
paccerBaHUs

5.4

HaxoauThk 4acTOTHl 3HAYEHMI W YacTOThI COOBITHSI, B TOM YHCIIE
MOJIB3YSICh PE3YJIbTATAMH TIPOBEIEHHBIX H3MEPEHUIN 1 HAOII0IeHUI

5.5

Haxonuts BepoSITHOCTH ciydailHbIX COOBITHI B M3yYEHHBIX OMBITaX,
B TOM YHCIIE B OIBITAX C PABHOBO3MOXXHBIMHM JJIEMEHTAPHBIMU
COOBITHSIMM, B CEpPHUSX HCIBITAaHUI 1O MEpBOTO yclexa, B CEpUsX
ucnbITaHUN bepHymim

5.6

NmeTs nmpencraBieHue 0 CIyd4alHOW BEJIMYHMHE M O pacHpeaciiCHUU
BEPOSITHOCTEM

5.7

HMeTh mpeicTaBIeHHE O 3aKOHE OOJIBIITUX YHCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIIy4ailHOM W3MEHYMBOCTH U O POJU 3aKOHA
OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMbIH 3J1€EMEHT COAEPKAHUSA
S) BeposTHOCTB M cTaTuCTHKA
[IpencraBnenne NaHHBIX B BHAE TaOnWil, auarpamm, rpadukoB. 3aroyiHEHHE
51 TaOJMIl, YTCHWE W TOCTPOCHHE IuarpaMMm (CTOJOMKOBBIX (CTOJOYATHIX) H
' KpYyroBbIX). UTeHue rpaukoB peajabHbIX npolieccoB. M3Bnedyenne nnpopmanuu
13 MarpaMM M Ta0Jnll, UCIIOJIb30BaHUE U HHTEPIpETALMs] TaHHBIX
OnucarenpHass CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeIuaHa, pasMax,
5.2 HauOoJblllee U HaMEHbIIee 3HAUeHHs Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIy4aiHON U3MEHYMBOCTH
CnyyaiiHpli SKCIIEpUMEHT (ONBIT) W ciaydaiiHoe coObiTHe. BeposiTHOCTh U
5.3 yactoTa. Ponb ManoBepOATHBIX M NPAKTUYECKU JIOCTOBEPHBIX COOBITHI B
npupoie U B oOuiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEM
I'pad, Bepmmna, pedpo. Crenens BepiuHbl. Yncno pédep u cymmapHasi CTeneHb
54 BepmiuH. [IpencraBnenue o cBszHoctu rpada. Lenu u mukiel. [Iyta B rpadax.
O6xox rpada (sitnepoB myTh). [IpeacraBnenue o0 OpUEHTHPOBAHHOM rpade.
Pemenue 3aau ¢ nmomouisko rpagon
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposATHOCTB M cTaTHCTHKA
51 [IpencraBneHue JaHHBIX B BUJIC TAOJIHII, TUArpaMM, TpapuKoB
59 MHO»keCTBO, 3JI€MEHT MHOXECTBa, IOJAMHOXecTBo. Omepanuu  Haj
MHOXECTBAMU: 00bEJMHEHUE, [IepeceueHue, JONOIHEHUE
53 CBoiicTBa onepalnuii HaJ MHOKECTBaAMM: IIEPEMECTUTEIBHOE, COUETATEIbHOE,
pacrpeeIuTeNIbHOE, BKIIOYEHUS
54 Hcnons3oBanue rpa(bnqecxorou NPEJCTAaBICHU MHOXECTB MJIs ONMUCAHUSA
peasbHbIX IPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3aJau.
55 W3mepenne paccenBaHusi JaHHbBIX. Jlucmepcust M craHAapTHOE OTKIOHEHUE
' YHCI0BbIX HA0OpOB. /lnarpamMmma pacceuBaHus
OneMeHTapHble coObITUs  ciydaiiHoro ombiTa. CiyyaiiHble  COOBITHSL.
56 BepostHocT  coObITHH. OnBITBI ¢ PAaBHOBO3MOXXHBIMM  3JIEMEHTAPHBIMHU
' coObitusiMu. CriydaiiHbli  BbIOOp. CBsi3b  MEXAY MAaJOBEPOSTHBIMU H
NPaKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOIIIECTBE U HAyKe
HepeBo. CBONCTBA 1€PEBBEB: EAMHCTBEHHOCTD IIyTH, CYIIECTBOBAHHUE BUCSIUYEH
5.7 BEPILIMHBI, CBSA3b MEXAYy 4YHMCIOM BeplIMH M uucioMm pédep. IlpaBuio
yMHOeHus. Pemenue 3a1a4 ¢ nomoIpko rpagos
[IpotuBomnonoxusle coObiTus. Jumarpamma Oiinepa. OObeauHeHHe U
5.8 nepeceueHre coObiTHil. HecoBmecTHble coObiTus. dopmyna CrIoKeHHUs
BEPOSITHOCTEN
5.9 YcnoBHast BeposiTHOCTh. [IpaBuiio ymHoxeHust. HezaBucumble coObITHS
[IpencraBienue sKCIEpUMEHTA B BUJIE IepeBa. Perenne 3a1ad Ha HaX0KIeHUE
5.10 BEPOSITHOCTEN € TOMOIIBIO JEpeBa CIy4ailHOTO SKCIEPUMEHTA, Iuarpamm
Ditnepa




9 KUIIACC

Kon IIpoBepsiemMblii 3J1eMEHT COJeP/KAHUSA
5 BeposaTHOCTB U cTaTUCTHKA
[IpencraBnenne qaHHBIX B BUJIE TAONHUII, AUArpamMMm, TpauKOB, HHTEPIIPETAIUS
5.1 JTaHHBIX. UTeHHE M MOCTpOeHUe Tadiull, JuarpaMm, rpadukoB 1O peaabHBIM
JTAHHBIM
5.2 ITepecranoBku U (hakTopHa
5.3 CodeTaHus ¥ YHCIIO0 COYCTAHUM
5.4 Tpeyronbuauk [Nackans. Pemenue 3amay ¢ ucnoib3oBaHueM KOMOWHATOPUKHU
55 I'eomerpuueckas BeposTHOCTh. CiydallHbIl BBHIOOpP TOUKM U3 (QUIYphl Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 Iy OKPYKHOCTH
5.6 WcnpiTanue. Yenex u Heynava. Cepust HCIIBITAHUH /10 IEPBOTO ycIexa
57 Cepus ucnbitanuit bepuymnu. BeposiTHOcTH COOBITHII B ce€pUM MCITIBITAHUNA
beprymnu
5.8 CnyyaliHasi BeIMYMHA U paclpeieIeHHE BEPOSTHOCTEN
59 Maremaruueckoe oOXujgaHue U jucnepcus. [lpumepbl MaTreMaTH4eCKOro
0’KHUJaHMS KaK TEOPETHUECKOT0 CPETHET0 3HAUCHUS BETUMUMHBI
510 MareMartnueckoe OXUIAHUE W JUCIEPCUs CIyYalHOW BEIWYUHBI «YHCIIO
YCIIEXOB B CEpPUU UCTIbITaHUN bepHymnny
511 [Tonsatue o 3akoHe OosbmIUX yucen. M3mepeHne BeposSTHOCTEH ¢ TOMOIIBIO
yacToT. PoJib 1 3HaueHue 3akoHa OOJIBLINX YHCE B IPUPOJIE U 00IIeCTBE




IMPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kox
nposepsie-
MOr0
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHNS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111ero
oOpa3zoBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALUU
HaJ MHOXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX NPU PELICHUHU 3a]a4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TPEICTaBICHHE MHOXKECTB JJIsl ONHCAaHUS peallbHBbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHbIX IPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIPEACIICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBAHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAHNS M OTPUIIAHUS BBICKA3bIBAHUUI

VYMmenne OINICpHUPOBATH TIOHATUAMMU: HATYpPAJIbHOC YHCIO, IIPOCTOC H
COCTaBHOE YHCIIO, JIETUMOCTh HATYPaJbHBIX YHCEN, TPU3HAKHA JEIUMOCTH,
L[eJI0€ YMCII0, MOAYJb Yncia, OObIKHOBEHHAs! JpoOb U JeCSTHYHas IpOOb,
CTaHJAPTHBIA BHJ YMCIIA, PAIMOHATBLHOE YHCJIO, UPPANMOHAIBHOE YHUCIIO,
apudMETUYECKU KBAJAPATHBIH KOPEHb, YMCHHE BBIOJHATH JEHCTBHS C
YyHClIaMi, CPaBHUBATh M YIOPSA0YMBATh YHCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSAMON, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHIAKY U
OIICHKY Pe3yJIbTaTa BHIYMCICHUN

YMeHue onepupoBaThb MNOHSATHSIMH: CTEHEHb C LEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOI cTENEHH OOJIbIIE SAUHUIIBL;
YMEHHE BBIMIOJHATH pacuéThl Mo QopmynaMm, npeoOpa3oBaHUs IEIbIX,
JIPOOHO-PALIMOHANBHBIX BHIPAKEHUHN U BBIPAXKEHUN ¢ KOPHSIMHU, Pa3lioKEeHHE
MHOTOYJIeHa Ha MHOXKUTEIM, B TOM YHCJIE C HUCHOJb30BaHUEM (opmyi
Pa3HOCTH KBAJpPaTOB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue ONICpUPOBATH INIOHATHAMU: YHUCIIOBOC PaBCHCTBO, YPABHCHHUC C OJTHOM
nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ; YMEHUC
peumaTb JIMHEWHBIE U KBaApaTHBIC YPABHCHMU, ,Z[pO6HO'paI_II/IOHaJ'IBHBIe
YpaBHCHHUA C OJIHOMU HepeMeHHOﬁ, CUCTEMBI IIBYX JIMHEUHBIX ypaBHeHHﬁ,
JIMHEHUHEBIE HCPAaBCHCTBA MW HX CHUCTCMbI, KBaJApPAaTHBIC H ,Z[pO6HO'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM 4YHCIC IIpU
pelieHun 3a4a4 U3 ApYrux IMpeaAMCTOB W IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAUHATHYHO HNPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IJIA
I/1306pa)KeHI/I$[ peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUUsA, rpaduk GYHKUHUH, HYIU
(GyHKIMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHus,
yObIBaHUs, HauOoJibIlleeé W HaMMEHbIee 3HAYeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATh TMOHATUAMHU: MpsiMast PONOPLUOHAIBHOCTh, JIMHEHHAs
¢byHkuus, KBagpaTuyHass (QyHKIUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napabosa, rurnepoosa; yMeHue CTpouTh rpaduku GyHKIUH, HCIIOIb30BaTh
rpaduKu JUIs ONpeNieIeHUs] CBOMCTB MNPOIIECCOB M 3aBUCHUMOCTEH, s




peleHus 3a1a4 U3 APYrux y4eOHbIX IPEIMETOB U PEATbHOM KU3HU; YMEHUE
BbIpaXaTh (JOPMYJIaMU 3aBUCHMOCTH MEX/ly BEIUYHMHAMU

YMenue ONICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMeTI/I‘IeCKaSI
U TeoMEeTpUYecKass TMpOTPEecCMH; YMEHHE HCIOJIb30BaTh CBOWCTBA
MOCIIeZIOBATEILHOCTEH, POPMYIIBI CyMMBI W OOIIETO WieHa MPU PEIICHUN
3a/1a4, B TOM 4YHCJIE 3a/1a4 U3 IPYTUX YU€OHBIX IPEIMETOB U peasIbHOM KU3HU

YMeHue peiate 3a/1a4y pa3HbIX THUIOB (B TOM YMCIIE€ HA IPOLEHTHI, JOJIU U
4yacTH, JBHKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HNOKYIOK U YCIYT,
HQJIOTHM, 3aJaud U3 OOJacTH yIpaBICHUS JIMYHBIMM U CEMEUHBIMU
(uHaHCaMM); YMEHUE COCTABJIATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJadd, HCCIEAOBATh IIOJIy4EHHOE pEIICHHE U
OIICHMBATh MPaBAOINO0I00HOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (pUrypa, TOUKA, OTPE30K, IpsMas, JIyd,
JOMaHas, Yroj, MHOTOYIOJIbHUK, TpPEYroJbHUK, paBHOOEAPEHHBIN U
PAaBHOCTOPOHHHUM TPEYTrOJbHUKH, IIPSIMOYIOJIBHBIA TPEYrOJIbHUK, MEIUaHa,
OucceKTpuca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYT OJIbHUK, MTApaIIEIOrpaMM,
pomO, TMPSAMOYrOJIBHHMK, KBajpaT, Tpameuus; OKPYXHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU (QHUTypaMHu; YMEHHUE
peumiatb 3aJa4d, B TOM YHUCIIC H3 HOBCGHH@BHOﬁ JKHN3HH, Ha HaXO0XICHUC
FeOMETPUYECKUX BEIMYMH C MPUMEHEHUEM HM3yYEHHBIX CBOMCTB QUryp U
(hakToB

10

YMeHHne OomnepupoBaTh IMOHSATHSIMHU: PaBEHCTBO (Uryp, PaBEHCTBO
TPEYroJIbHUKOB; TMapauIeIbHOCTh W TEPIEHIUKYISIPHOCTD TPSMBIX, YrOJl
MEX]y IPSIMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, IPOEKITHS, mogooue Gpuryp,
moI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W MPSIMOM;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUIO U Toxooue ¢uryp,
NapaJJIeIbHOCTh M MEPICHAUKYISIPHOCTD MPSIMBIX B OKPY)KAIOIIEM MUPE

11

YMenue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, YroJ (BeIHYMHA
yria, CHHYC U KOCHHYC yIJla TPEeyrojbHHKaA), IJIOMIA/lb; YMEHUE OLIEHUBAThH
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATH
(dhopMyIibl mepuMeTpa U IIIOHIAAH MHOTOYTOJILHUKOB, JJUHBI OKPYKHOCTH U
IIOMIaAM Kpyra, oObeMa NPSMOYroJILHOTO TMapasuleienuneia; yMEeHHe
NPUMEHSTh NMPU3HAKUA PABEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuka, teopemy lludaropa, TpUroHoMeTpuyeckrue COOTHOIICHUS
JUIS BBIYMCIICHUS JJIUH, PACCTOSIHUM, TUIOIIA e

12

YMeHue I/I306pa)KaTb IIJIOCKHCEC (1)I/Il"ypBI nu nux KOM6I/IHaHI/II/I,
IMPOCTPAaHCTBCHHLIC (bHprbI OT DPYKH, C IIOMONIIBIO IIepTé}KHLIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CHCTEMa KOOpJUHAT;
KOOpJMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEAECHUE BEKTOPA Ha
YHCII0, CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB; YMEHHE UCIIOJIB30BATH BEKTOPHI
¥ KOOPJMHATHI JJIsl IPEJCTABICHNS JaHHbBIX U pELIeHMs 3a/1a4, B TOM YHCIe
U3 JpYrux y4eOHBIX MPEIMETOB U peasibHOM )KU3HU

14

YMeHue onepupoBaTh NOHATHAMM: CTOJIOUKOBBIE U KPYTOBBIE JAUArpaMMmBl,
TabIMIIbI, cpesiHee apudmMeTnieckoe, MeiaHa, HauboJiblIee 1 HauMeHbIlIee
3Ha4YeHUs,  pa3Max  4YHCIOBOTO  Habopa,  yMEHHE  M3BIJIEKATh,
UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(POPMALIUIO, IPEACTABICHHYIO B
TabJMIIaX M Ha JAMarpaMmax, OTPaXKarollyl0 CBOMCTBA M XapaKTEPUCTHUKH




pealbHBIX IIPOLIECCOB M SABJICHWM; YMEHUE DPAacIO3HAaBATb HM3MEHYHUBBIC
BEJINYMHBI B OKPYXKAIOIEM MUPE

15

YMeHue omnepupoBaTh TMOHATHUSMH: CIyYalHBIM ONBIT  (CIIy4alHBIN
HKCIIEPUMEHT), SJIEMEHTApHOE COOBITHE (IIEMEHTAPHBIN UCX0/T) CIIy4aifHOTO
OmbITa, CIy4allHOE cOOBbITHE, BEPOSTHOCTb COOBITHS;, YMEHHE HaXOIUTh
BEPOSITHOCTH  CIIy4allHbIX COOBITHUH B OIBITaX C PaBHOBO3MO>KHBIMU
JJIEMEHTAPHBIMU ~ COOBITHSMH; YMEHHME pelmarh 3aJaud  METOAO0M
OpraHM30BaHHOIO Iepedopa U C HCIOJIb30BAHMEM IIpaBHJIa YMHOXKEHMS,
YMEHHE OLIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITUHN U SBJIEHUH, IOHUMATh
pOJIb MPAaKTUYECKH JOCTOBEPHBIX M MAJOBEPOATHBIX COOBITUI B
OKPY)KAIOIllEM MHUpPE M B >KM3HH; 3HAKOMCTBO C TOHSATHEM HE3aBHUCHUMbIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILINX YUCEN U €r0 POJIbI0 B MACCOBBIX
SIBJICHUSIX

16

YMeHnue BbIOMpaTh NOIXOASAIINNA W3YUYEHHBIN METOJ /Ul pelleHus 3a7ayH,
MIPUBOJUTH IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H
JKW3HHU, PAaCO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMCBIBATh OTJENbHBIE BBIJAIOIINECS PE3YNIbTATHI, IOJYYECHHBIE B XOJI€
pa3BUTUSA MAaTEMAaTHKU KaK HAyKH, IPUBOJUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHH M UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OID ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coiep:KAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMoCTy HEIbIX YUCel
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, TPOLEHTHI, 0ECKOHEUHbIE MIEPUOINYECKUE IPOOU
1.3 PanmonanpHble yncna. ApudmMerndyeckue onepanyy ¢ pallMoOHaIbHBIMU YUCIIaMU
1.4 JleiicTBuTenpHble yncia. ApupMeTHuyecKre onepanuy ¢ AeMCTBUTEIbHBIMU YHCIAMU
15 HpI/I6J'II/DKéI-£HBIe BBIYUCIICHUSI, TIPaBUJIa OKPYIJICHHS, NPUKUIKA U OIIEHKA pe3ylbTaTa
BBIUMCIICHUI
2 AnreOpandecKkrie BRIPaKESHHS
2.1 BykBeHHbIE BbIpa)XKeHHUs (BBIPAKEHHSI C IEPEMEHHBIMH )
29 Crenenp ¢ nensiM mnokasareieMm. CTeneHb C palMOHAIbHBIM IMOKa3zareneMm. CBolicTBa
CTETICHU
2.3 MHorousneHsl
2.4 AnrebOpandeckas 1po0b
25 Apudmernueckuit KOPEHB HaTypaJibHOM creneHu. JledicTBus ¢ apudmeTnyecKuMu
KOPHSIMH HATypaJIbHOW CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Ienpie 1 npoOHO-panroHanbHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHECHHM
3.2 I{enpie u npoOHO-paroHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenne TeKCcTOBBIX 3a1a4
4 UncroBble MOCIEA0BATEIHHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMUs MOCIEA0BATENLHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. Dopmyiia CI0KHBIX MPOIIEHTOB
5 DyHKIIUN
OyHKIUA, crnocoObl 3aganus QyHknuu. ['paduk yHkumu. OOGnacTh ONpEACICHHUS H
51 MHOKecTBO 3HaueHud ¢ynkuuu. Hymu dynxmnuu. [IpomexxyTku 3HAKOMOCTOSIHCTBA.
[IpomexxyTku MOHOTOHHOCTH (yHKIMM. MaKCUMyMbl M MHUHUMYMBI (DYHKIUU.
Haubonpiiee n HauMmeHblllee 3Ha4eHne (PyHKIIMU Ha IPOMEKYTKE
6 KoopaunaTsl Ha npsMOil U TIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomeTpust
7.1 I'eomerpuueckue GUrypsl 1 uX CBOMCTBa
7.2 TpeyronbHHUK
7.3 MHOTOyroJbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 W3mepeHne reoMeTpuyecKiX BETMYUH
7.6 BekTopel Ha IIIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA




8.1

OnucarenpHas CTaTUCTHKA

8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
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