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HOACHUTEJIBHAA 3AIINCKA

B coBpeMeHHOM LU(POBOM MHUpPE BEPOATHOCTh U CTATUCTUKA MPHOOPETAIOT BCE
OOJIBIIYIO 3HAYUMOCTh, KaK C TOUYKH 3pEHHUS MPAKTUUYECKUX MPUIIOKEHUN, TaK U UX POJIH B
oOpa3oBaHuU, HEOOXOJMMOM KaXXJIOMy uejoBeKy. Bo3pacrtaer uucino npodeccuit, npu
OBJIQJICHUU KOTOPBIMU TpeOyeTcsi xopoliasi 0a30Basi MOJATOTOBKA B 00JIACTH BEPOSITHOCTU
U CTaTUCTHUKH, TaKas MOATOTOBKA Ba)KHA JUISl IPOJOJKEHUS 00pa30BaHUs U AJIs YCIEIIHON
npodeccuoHaIbHON Kapbephl.

Kaxx1p1il yesnoBek MOCTOSSHHO MPUHUMAET PEIICHUs] HA OCHOBE MMEIOIUXCS Y HEro
JaHHBIX. A 1711 000CHOBAHHOI'O NMPUHATHS PELUICHUS B YCIOBHUSIX HEJIOCTATKA UM U30bITKA
uHopMau HEOOXOAUMO B TOM UHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MBIIIICHHUE.

NMeHHO MOATOMY OCTpO BCTana HEOOXOAMMOCTh CHOPMUPOBATH Y OOYUaIOLIUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce€0s B KayecTBE HEOThEMIIEMOU
COCTAaBIIAIONIECH YMEHHE BOCIPUHUMATh M KPUTHUYECKH AaHAIU3UPOBATH HH(POPMAIIMIO,
NPE/ICTABICHHYI0 B PA3IMUYHBIX (opMax, MOHHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peaNbHBIX TMPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHHIE
pacy€Thl.

3HaKOMCTBO B Y4Y€OHOM Kypce C OCHOBHBIMHM MpHUHIMIAMU cOopa, aHanmu3a Hu
NpEeICTaBIIEHUs JAHHBIX U3 Pa3IUYHBIX c(ep KU3HU 00IIecTBa U TOCYAapCTBa MPUOOIIIAET
oOydarommxcs K OOIIECTBEHHBIM UHTepecaMm. M3yueHue OCHOB KOMOMHATOPHUKH
pa3BHBAET HaBBIKM OpraHU3aluu repedopa U MmojcyEéTa yucia BapUAHTOB, B TOM UYHUCIE B
NPUKJIAIHBIX 3a]ja4aX. 3HAKOMCTBO C OCHOBaMHU T€OPHUH IpadoB cO3AaET MaTEeMaTUYECKUN
dbyamameHT a1 GOpMHPOBAHHS KOMIIETCHIIMH B oOjiacTh MH(POPMATHKUA U ITUGPOBHIX
TexHoJoTud. [Ipy M3ydeHUM CTATUCTHUKUA M BEPOATHOCTH OOOraliaroTcsl MpeacTaBICHUS
oOydJarommxcs O COBPEMEHHOW KapTHHE MHpa M METOJaX €ro HCCIeAOBaHMS,
dopMupyeTcsi TOHMMAaHUE POJU CTATUCTUKM KaK HMCTOYHMKA COLMAIBHO 3HAYMMOU
MHGOPMAIINH 1 3aKIIABIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIILICHHUS.

B cooTBeTcTBUM € AaHHBIMHU IIENIIMU B CTPYKTYpe MpOrpamMMmbl y4eOHOro Kypca
«BeposTHOCTh M CTATHUCTHKa» OCHOBHOTO 00IIEro 0Opa30oBaHUs BBIICIIECHBI CIIEIYIONINE
coJiepKaTesibHO-MeToAnueckue JnuHuM: «lIpeacraBneHue MAaHHBIX U OmHUcaTelIbHas
CTaTHCTHKa», «BeposTHOCTHY, «ONeMeHTh KOMOWHATOpUKH», «BBeneHue B TEOpHIO
rpadoBy.

Coneprxanue nuHuM «IIpeacTaBieHne TaHHBIX U ONKACATEIbHAS CTATUCTUKAY CITYKUT
OCHOBOW i (OpPMHPOBAaHHUS HAaBBIKOB pabOThl ¢ wuH(OpMaIuend: OT YTeHHS U
WHTEpIpeTanuy nHpopManuu, MpeACTaBICHHON B TAOIUIAX, HA AUarpaMMax u rpadukax,
10 cOopa, MpenCTaBiICHMS M aHaIM3a JAaHHBIX C HCHOJB30BAHUEM CTATUCTUYECKUX
XapaKTEepUCTUK CpPEAHMX U pacceumBaHus. Paboras ¢ mgaHHBIMH, OOydarommuecs ydarcs
CUHMTHIBATh W MHTEPIIPETUPOBATH JAHHBIC, BBIABUTATh, APTYMEHTUPOBATh U KPUTUKOBAThH



MPOCTENUIINE TUMNOTE3bl, PA3MBIILUIATh HAJl (PAaKTOpaMH, BBI3BIBAIOIIMMH U3MEHYUBOCTD, U
OLICHUBATh UX BIMSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U IIPOLIECCHI.

NHTYyuTHBHOE MNpEACTABICHUE O CIIYYallHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH U TEHICHIUU CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW I H3y4ECHUS
TEOPUM BEPOSATHOCTEW. Bonpmioe 3HaYyeHME UMEIOT MPAKTUYECKHUE 3aJaHUsSI, B YaCTHOCTHU
OMBITHI C KJIACCHYECKUMH BEPOATHOCTHBIMU MOJAEIISIMU.

[loHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MPaBaoNogo0Us CIy4yaHOTO COOBITHS.
[Ipu u3ydeHun ydyeOHOTO Kypca oOydyarolmuecs 3HaKOMSTCS C MPOCTEHIIMMH METOJaMu
BBIUKMCIICHUSI BEPOATHOCTEM B CIyYalHBIX JKCHEPUMEHTaX C PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOAAMHU, BEPOATHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIIMMU CTaBUTh H
pematb Oosee ClIOXHbIE 3a7a4i. B y4eOHbIN Kypc BXOJIAT HayajbHbIE MPEICTABICHUS O
CIIy4YalHbBIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYalOIIUXCS C
MHOXECTBAMM M OCHOBHBIMHM OINEpPALMSAMHM HAJ MHOXKECTBAMHU, PAacCMaTpPUBAIOTCS
OpuMepbl NPUMEHEHHS ISl pPELIeHWs 3a7ady, a TakKe MCIOJb30BAaHUS B JPYTrUX
MaTEMaTUYECKUX Kypcax U yu4eOHBIX MpeMeTax.

B 7-9 knaccax uzydaetcs yueOHbIN Kypc «BeposTHOCTh U cTaTUCTHKAY, B KOTOPHIM
BXOIAT pazaensl: «I[IpeacTaBieHne TaHHBIX U OMMUCATEIbHAsA CTATUCTUKA,
«BeposTHOCTEY, «DNeMeHThl KOMOMHATOPUKNY, «BBeaenue B Teoputo rpadosy.

Ha u3ydenne ydyeOHOTO Kypca «BeposaTHocTh U ctatuctuka» orBogutcs 102 yaca: B
7 xnacce — 34 gaca (1 gac B Hezenmo), B 8 kiacce — 34 yaca (1 gac B Heeno), B 9 Kiacce —
34 gaca (1 4ac B HeieIIO).



COILEPKAHUE OBYYUEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AUarpamm, rpa@ukoB. 3anoJHEHUE
TaONMI, YTEHHWE U TOCTPOEHUE AuarpamMM (CTOJOUKOBBIX (CTOIOYATHIX) U
KpYroBbIX). UTeHue rpadukoB peasibHbIX npoueccoB. M3Bneuenne nudopmanuu u3
auarpaMM U TaOJIMIL, UCIIOIb30BAaHUE U UHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHas CTaTUCTHUKA: CpeHEe apU(PpMETHUYECKOe, MEeJMaHa, pa3Max,
HauOoJbIIee M HaWMEHblllee 3HAUYE€HHUA HA0Opa YHUCIOBBIX JaHHBbIX. [Ipumeps
CIy4alHOM U3MEHYUBOCTH.

Cry4ailHpIil SKCIIEpUMEHT (OMBIT) M ciiydaiiHoe coObiTHe. BeposTHOCTh U
yacTtoTa. Poiib ManoBepOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUH B IIPUPO/IE
U B oOmecTBe. MoHeTa U urpaibHas KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Crenennp BepmmHbl. Yucio pédep u cymMmapHas
creneHb BepiuH. [IpencraBnenue o cBsi3HocTH Tpada. Llenu u nmkinel. Ilytu B
rpadax. O6xon rpada (diiepoB myth). llpencraBienune o0 OpPUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ noMonibo rpados.

8 KJIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIUII, JUArpaMM, rpadKoB.

MHOXEeCTBO, 3JEMEHT MHOXECTBA, MOAMHOXecTBO. Omnepanuu Haju
MHOKECTBaMH: OOBEIUMHEHUE, TepeceueHue, fomnonHeHue. CBOMCTBa omepanuii
HaJ| MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATENbHOE, PACHPEACIUTENIBHOE,
BKItOUeHUs. Mcmonb3oBaHue Trpauueckoro MPEACTaBICHUS MHOXKECTB s
OMMCaHUA pealIbHbIX MPOLIECCOB U SIBJICHU, IPU PELICHUU 3a7aY.

N3mepenue paccenBaHus NaHHBIX. [{ucnepcusi U CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpamMmma pacceuBaHusI.

DOnemeHTapHble COOBITHS  ciydaiiHoro ombita. ChydaiiHeie  COOBITHS.
BepositHoct  coObiTrii.  ONBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapPHBIMHU
coObrTusiMu. CryuaiiHeiii BBIOOp. CBSI3b MEXKIY MaIOBEPOSATHBIMU U TIPAKTHYECKHU
JIOCTOBEPHBIMH COOBITUSMH B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [JI€peBbEB: E€IUHCTBEHHOCTh MyTH, CYILIECTBOBAHUE
BHUCSIYECH BEPIIMHBI, CBSI3b MEXKIY YMCIOM BEpUIMH U yucioMm pédep. IlpaBuio
yMHOKeHus. Pemenne 3aga4d ¢ momoieto rpados.

[IpotuBomonoxueie coObiTusA. Jlmarpamma Oiinepa. OObeAMHEHUE W
nepeceuenne  coObiThii. HecoBmecTHpie  coObiTusi.  Dopmyrna  CIOKEHUS
BEPOATHOCTEU. YCJIOBHAsI BEPOATHOCTh. I[IpaBuino ymHoxkeHus. He3aBucumblie
coobiTud. IIpencrapnenue skcnepuMeHTa B Buje AepeBa. Pemienue 3amau Ha



Hax0XJICHUE BEPOSITHOCTEW C MOMOIIBIO JepeBa CIy4ailHOTO SKCIEPUMEHTA,
auarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B  BUAe Tabinui, JguarpamM, rpaduUKoB,
MHTEpIpeTanrs JaHHbIX. YTeHUE U MOCTpPOCHUE TaONHIl, JUarpaMm, rpa@uKoB 1Mo
peaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyeTaHus U 4UCIO coueTaHuil. TpeyroJbHUK
[lackans. Pemenue 3aay ¢ UCHOAB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposATHOCTh. CiydailHbId BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyI'M OKPYKHOCTH.

Ucnbitanne. Ycenex u Heygawya. Cepusi MCHBITAHUM J0 NEPBOTO  yCIEXa.
Cepust ucnbiTanuii bepHymnu. BeposTHOCTM COOBITHII B CepUU  HCHBITAaHUU
bepnymnn.

CnyuaiiHasi BeJIMUMHA W PACIpENICICHUE BEPOSITHOCTEW. MaremaTuyeckoe
OXKHMIaHWe U aucnepcus. Ilpumepsl MareMaTHYECKOro  OXUIAHUA — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHMS BEJIMYMHBI. MaremaTuueckoe OXUIAHUE U
JUCIIEpCUs CIy4YalHOW BEJIMYMHBI «YUCIO YCIIEXOB B CEPUHM HCIBITAHHI
bepuynnny.

[lonsitue o 3akoHe OOJBIIMX yuceld. M3MepeHne BepOsSITHOCTEM C MOMOIIBIO
yacToT. PoJib 1 3HaUeHUe 3aK0Ha OOJIBIIUX YHCEI B IPUPOE U OOIIECTBE.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pPe3yabTaThl OCBOCHHS MTPOTrpaMMBbl y4eOHOTO Kypca «BeposTHOCTh u
CTAaTHCTHKA)» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

NPOSIBIICHUEM HWHTEpeca K MPOIUIOMY M HACTOSAMIEMY POCCHHCKOH MaTEeMaTHKH,
IICHHOCTHBIM OTHOIIICGHUEM K JOCTH)KCHHSAM POCCHHCKHX MAaTEMaTHKOB M POCCHUHCKOM
MaTEMaTUYCCKOW IIKOJIbI, K WCIOJIb30BAHMIO 3TUX JOCTWKEHUU B JPYrMX HayKax M
NPUKIAIHBIX cepax;

2) Tpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpakJlaHWHA W peau3allid €ro IMpas,
IpEeJICTaBJICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYD,
SBJICHWM, TIPOLIEAYp TpakJIaHCKOro oOmiecTBa (HampuMep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO OSTHYCCKHX TNPOOJIEM, CBSA3aHHBIX C MPAKTHUYCCKUM
NPUMEHEHUEM JIOCTH)KCHHI HAayKH, OCO3HAaHHEM BaXXHOCTH MOPATbHO-ITHUECKHUX
NPUHITUTIOB B JIEATEITPHOCTH YIEHOTO;

3) Tpy/A0BOE BOCIIUTAHHE:

YCTaHOBKOH HAa aKTHBHOE yYacCTHE B PEIICHUN MPAKTHUECKUX 3314 MaTeMaTHYECKOM
HaNpaBJICHHOCTH, OCO3HAHNUEM BaKHOCTH MaTeMaTHIECKOT0 00pa30BaHUs Ha MPOTSKEHUH
BCCH OJKM3HHM JUIS YCHEITHOW MPOPEeCCHOHAIIBHOW JCATEIBHOCTH H  Pa3BUTHEM
HEOOXOJMMBIX yMEHHW, OCO3HAHHBIM BBIOOPOM M TIOCTPOSCHUEM HHIUBUAYATHHON
TpaeKTOpHH OOpa30BaHWs W IKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
00IIIeCTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CIIOCOOHOCTHIO K AIMOIIMOHATIFHOMY M ACTETUYECKOMY BOCTIPUSTHIO MAaTEMAaTUYECKUX
OOBEKTOB, 3a/ay, pEIICHUW, paCCyKJIEHUH, YMEHHIO BUIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT O MO3HAHUSI:

OpHEHTAIMEN B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMaHUEM
MaTeMaTHIECKON HayKu Kak c(ephl 4eTOBEYECKOM JESITEIEHOCTH, ITAOB €€ pa3BUTHUS U
3HAYUMOCTH JUIS Pa3BUTHs [MBWIW3AlWH, OBJAJCHUEM S3BIKOM MaTeMaTUKH U
MaTeMaTUIeCKON KyJIbTypOi Kak CPEJCTBOM IMO3HAHUS MUPA, OBIAJICHUEM MPOCTEUIITUMHA
HABBIKAMH HCCIIEI0BATEIIBCKON JIEATEIIEHOCTH;

6) ¢usnyeckoe BocnuTaHue, GOpPMHUPOBaHHE KYJbBTYpPbl 3/0POBbSI W
IMOIMOHAJIBHOIO 0JIArOMOJIYYHsl:



TOTOBHOCTBIO MPUMEHSATh MAaTeMAaTUYECKHUE 3HAHUS B MHTEpPECax CBOETO 3J0POBbS,
BEJICHUS 370pOBOr0 00pa3a >XU3HHU (3I0pOBOE MHUTaHUE, COATIAHCHUPOBAHHBIN PEXUM
3aHITHH M OTIbIXa, PETyJsApHas (pu3ndeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, MpU3HAHUEM CBOETO PaBa Ha OLIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTNY€eCKO€e BOCTIMTAHUE:

OpUEHTAaIMeld Ha TNPUMEHEHWE MAaTeMaTHYeCKMX 3HAHWN JIA pelieHUs 3ajaad B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH Cpeapl, TIAaHUPOBAHUS TIOCTYIMKOB M OIEGHKH WX
BO3MOJKHBIX MOCJICJICTBHUH /ISl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TTI00aIbHOTO XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX PEIICHHUS,

8) aganTanms K M3MeHSIIOIUMCS YCJIOBHSIM COIMATLHON W MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBHUSAX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYCCKYI IeATeIbHOCTh, B TOM 4YHCJIE YyMEHHUE
YUUTBCS Yy JAPYTUX JIIOJICH, MPHUOOpPETaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHUS,
HABBIKW U KOMIIETECHITUY U3 OIBITA JPYTHX;

HEOOXOIMMOCTBHI0 B (D)OPMHUPOBAHUHM HOBBIX 3HAHWM, B TOM 4YHCIIe (HOPMYIUPOBATH
UJICH, TTOHATHUS, TUIIOTE3bl 00 OOBCKTAaX M SBJICHHUAX, B TOM YHCIIC PaHEC HEHU3BECTHBIX,
OCO3HaBaTh JACHUIIUTHI COOCTBEHHBIX 3HAHMM M KOMIICTCHTHOCTEH, IJIAHUPOBATh CBOE
pa3BHTHC;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIO KaK BBI30B, TPEOYIOIUH KOHTPMEP, KOPPEKTUPOBATH MTPUHUMAEMBIE PEIICHUS
U IeHicTBUS, (OPMYITUPOBATEH M OIICHUBATH PUCKHU U ITOCJICICTBUS, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1elicTBUSA

Ba3oBnble Jornueckue a1ecTBUSA:

e BBISBISATH M XapaKTepU30BaTh CYLIECTBEHHbIE MPHU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSTHA, OTHOLIEHUW MEXAY TOHATHIMH,  (OpPMYyIHUpPOBATH
OTIpeJICIICHHs TIOHSITHM, yCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKAIINHU,
OCHOBaHHUS JiJ1si 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOANMOTO aHAIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHbBIE
U OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

e BBUIBJISTH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTUBOPEYMUS B
dakTax, JaHHBIX, HAONIONCHHUSIX W YTBEPXKACHHSX, MpeiaraTh KPUTECPUU IS
BBISIBJIEHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEYNN;

e J€NaTh BBIBOABI C HCHOJIB30BAHWEM 3aKOHOB JIOTMKHM, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIOUECHUH 110 aHAJIOTUH;

e pa3dupaTh [0Ka3aTENbCTBA MATEMATUYECKUX YTBEpXKIAEHUU (TIpsIMbIE U OT
MIPOTUBHOT'0), MPOBOJAUTH CAMOCTOSITEILHO HECIIOXXHBIE J10Ka3aTeIbCTBA



MaTeMaTu4ecKux (PakToB, BBICTpAMBAaTh apryMEHTALWIO0, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIOCO0 peleHus yueOHOU 3aiaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HauOonee MNOAXOMAUIMH C  YYETOM CaMOCTOSITEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieg0BaTeIbCKHE JEHCTBUS .

WCTIONB30BaTh  BOIMPOCHI KAaK HCCIENOBATENIbCKHA ~WHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BOMNPOCHL,  (UKCHUPYIOUIME  MPOTHUBOpPEUUE,  MpoOIeMYy,
CaMOCTOSITETTFHO YCTaHABIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3HIINIO, MHEHUE;

MPOBOJIUTH TI0 CAMOCTOSITENIEHO COCTABICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT,
HEOOJNBIIIOE HWCCIICJOBAHNE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOi;

CaMOCTOSITETTFHO ~ (POPMYITUPOBAaTh OOOOIICHHWS © BBIBOABI IO PE3yJabTaTam
NPOBEACHHOTO  HAONMIOJEHUS,  WCCIEAOBAaHUS, OIEHUBAaTh  JOCTOBEPHOCTH
MIOJTyYSHHBIX PE3YJIBTaTOB, BBIBOJAOB U 00OOIICHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TMpoIlecca, a TakXKe BBIIBUTATh
MPE/IONI0KEHUS O €r0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

PabGora ¢ undopmanueii:

BBISIBIIAITH ~ HEJOCTATOYHOCTH W HM30BITOYHOCTH  MHPOpPMAIUH,  JaHHBIX,
HEOOXOMMBIX JUIS PEIICHUS 3a/1a4H,

BBIOMpATh,  aHAJIWU3UPOBATh,  CHCTEMAaTU3UPOBATh W  WHTEPIPETHPOBATH
MHPOPMAITHIO PA3TUIHBIX BHIOB U POPM MpEACTABICHUS;

BBIOMpATh (PopMy mpeacTaBieHuss HHGOPMAIIUK U WUTFOCTPUPOBAThH pelliaeMble
3aJla4l CXeMaMH, JUarpaMMaMu, HHOW rpaduKoi M X KOMOWHAIUSIMU;

OILIEHUBATh HAIEKHOCTh MH(OPMALIUU IO KPUTEPHSIM, MTPEITI0KEHHBIM YIUTEIEM
Wi c(HOPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KomMmyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBHUS:

BOCIIPHHUMATh U (HOPMYyIUPOBATh CYXACHUS B COOTBETCTBUU C YCJIOBUSIMU M
1eIsIMU OOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U T[HCBMEHHBIX TEKCTAaX, JaBaTh IOSCHEHUS 10 XOIYy PEUICHHs 3a1a4H,
KOMMEHTHUPOBATH MOJIYUYECHHBIN PE3YJIbTaT;

B XOJIe OOCYXXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI,
mpoOJeMbl, pelraeMoil 3aJadd, BBICKAa3bIBaTh WJICH, HAIEJIEHHbIE Ha TIOUCK
pELICHUs, COIOCTABIISITh CBOU CYXKICHHUS C CYXICHUSMH JIPYyTMX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMUME€ U CXOJCTBO IMO3HIMH, B KOPPEKTHOU ¢opme
dbopMynHpoBaTH Pa3HOTIACHS, CBOM BO3PAKCHHUS,



e TMpPEACTABIATh pE3yJbTaThl pPEIICHHUs 3aJadyH, SKCIEPUMEHTa, WCCIEI0BaHuUs,
MIPOEKTA, CAMOCTOSITENIBHO BBIOMPATh (OpMaT BBICTYIUIEHHUA C Y4ETOM 3ajaad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHH;

e TIOHUMMATh U UCIOIB30BATh MPEUMYILECTBA KOMAHIHON U UHAUBUYAbHON PaOOThI
P pEelIEHUU Y4eOHBIX MaTEMaTUYECKUX 3a]1ay;

e IPUHUMATH LEJb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OPraHU3aIHIO
COBMECTHOW pabOThl, paclpeaeniarb BHUIbI padOT, JOTOBapUBATHCA, OOCYXAATh
MPOIIECC U Pe3yJIbTaT PaboThl, 0000IIaTh MHEHUS] HECKOIBKHX JIOJICH;

e yYacTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCyXkaeHHs, OOMEH MHEHMSIMH,
MO3TOBbI€ IITYPMbI U IPYTHE), BHIOJHATH CBOIO YaCTh pa0OThl U1 KOOPJAUHUPOBATH
CBOM JICHCTBUS C APYTMMHU YJ€HAMU KOMAaH]Ibl, OIIEHUBATh KAU€CTBO CBOET0 BKJIaAa
B OOmMI TOPOAYKT MO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICCTBUS.

PeryasiTuBHBbIC YHUBepCcaJIbHbIe YUeOHbIE TelCTBHS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJISAThH IJIaH, aJTOPUTM pEeIIeHMs 3ajaud (WM €ro 4acTh),
BBIOMpATh CHOCOO penieHus ¢ y4€TOM HMEIOIIUXCS PEeCYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTHUPOBATb WU KOPPEKTUPOBAaTh BapUAHTHl PELICHUU C
y4€TOM HOBOM HH(}OpMaIuu.

CaMOKOHTPOJIb, SMOIMOHAJILHBI HHTEJJICKT:

e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca M pe3yibTara
peuieHns MaTeMaTUYeCKON 3aa4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPU PEUICHUU 3a7adH,
BHOCUTh KOPPEKTHUBBI B JIESITEIPHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBAaTb COOTBETCTBUE pE3yJibTaTa MACSATEIbHOCTH IIOCTABICHHOW UEIU U
YCIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHUS WM HEIOCTUKEHUS 1IeJIU, HAXOAUTh
omunOKy, 1aBaTh OIEHKY TPHUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

K koniry o0yuenust B 7 kjiacce oOydarOUIuics MOMYYUT CIEAYIOIINE MPEIMETHBIC
PE3YIBTATHI:

UuraTh HHPOpMAINIO, NPEICTABICHHYIO B TAOIMIAX, HA JUarpaMmMax, IpeacTaBiIsTh
JaHHBIC B BHUJIE TAOJMI], CTPOUTH IUArPaMMbI (CTOJIOMKOBBIC (CTOJIOYATHIC) U KPYTOBBIC)
10 MACCHBaM 3HAYCHUM.



OnucelBaTh ¥ UHTEPIPETUPOBATH PEAIBHBIE YHMCIIOBBIE TAHHBIE, MPEICTABICHHBIE B
TabnMIax, Ha AMarpammax, rpaukax.

Hcnonb3oBaTh Ui ONUMCAaHUA JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU: CpPEIHEE
apupmeTniecKoe, MeIMaHa, HauOoJIbIIee U HAUMEHbLIEE 3HAYEHUs, Pa3Max.

WmeTps nipencraBiieHre 0 Cy4yalHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3ndecKkux
BEJIMYMH, AHTPOIIOMETPUYECKUX [AaHHBIX, WUMETh IIPEACTABICHUE O CTATUCTUYECKOU
YCTOWUYUBOCTH.

K koHiy o0yuenuss B 8 kiacce oOydaromuiicss MOIYYUT CIAEAYIOIIUE MPEAMETHbBIE
pe3yJIbTaThl:

W3BnekaTe U mpeoOpa3oBbIBaTh MH(GOPMALUIO, MPEACTABICHHYIO B BUAE TaOJMII,
auarpaMm, rpauKoB, IPeICTABIATh JaHHBIE B BUAE TaOJIMI], JUarpaMm, rpaguKoB.

OnuceBaTh JaHHBIE C MOMOIIBK CTATUCTUYECKHUX MOKA3aTeNIeld: CPEIHUX 3HAYECHUM
U Mep pacceuBaHus (pa3Max, IUCIEPCUs U CTAaHAAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYEHUHW M YAaCTOTHI COOBITUH, B TOM YHCIE IO
pe3yiabTaTaM U3MEPEeHHUN 1 HAOJIIOCHU.

HaxoauTe BEpOSTHOCTH CilydalHBIX COOBITUH B OMbITAX, 3Hasg BEPOSTHOCTU
AJIIEMEHTAPHBIX COOBITUIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTh rpaguyeckue MOJENHU: JEPEeBO  CIYyYalHOrO OJKCIEPUMEHTA,
quarpamMMbl Dijiepa, YMucioBas mpsmas.

OnepupoBaTh NOHATUSIMHU: MHOXECTBO, OJAMHOKECTBO, BBIIOJHATH ONEpPAllUd Hall
MHOXKECTBAMH: OOBEIUHEHHUE, IepeceyeHune, MAOMOIHEHHE, TEPEUUCIsITh JJIEMEHTHI
MHOKECTB, IIPUMEHSATH CBOWCTBA MHOXKECTB.

Hcnonb3oBaTh rpaguueckoe MpeICTaBICHNE MHOXKECTB U CBSI3€M MEXIYy HUMHU IS
OTMMCaHMsI TIPOIECCOB U SIBJIICHUH, B TOM YHCIIC MPU PEIICHUU 337a4 U3 JAPYTUX y4eOHBIX
IPEAMETOB U KYPCOB.

K koHiy oOyuenusi B 9 kiacce oOy4aromIMiics MOTYYUT CIEAYIOMIHME MPEIMETHBIC
pe3yJIbTaThI:

W3Bnekate u mnpeoOpa3oBbIBaTh HH(OPMALNIO, MPEACTABICHHYIO B pPa3IMYHBIX
MCTOYHUKAX B BHJI€ TaOIUI, JuarpaMm, rpadMKoB, MPECTaBIATh JaHHBIE B BUIE TaOIHII,
auarpaMm, rpauKoB.

Pemate 3amauM  OpraHuM30BaHHBIM  IepeOOpPOM  BapuUaHTOB, a TakKke C
MCIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh OnucaTeNbHbIE XapaKTEPUCTUKU 111 MACCUBOB YHCIIOBBIX JAHHBIX, B
TOM YHCJIE CPEIHUE 3HAYCHHS U MEPBI pACCEUBAHUA.

HaxoauTe 4acTOThl 3HAYE€HHWH M YacCTOTBHI COOBITHS, B TOM 4YHCIE IOJb3YSCh
pe3yNbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOTIOICHHH.



HaxoauTe BEpOSITHOCTH CIy4alHBIX COOBITUI B M3YUYEHHBIX OIBITaX, B TOM YHCIE B
OMbITAX C PABHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpHUSIX HCIBITAHUN 10
[IEpBOI0 yCIIeXa, B CEpUAX UCIBITAHUNU bepHymu.

Nmets npeacrasiieHre O CIy4alHOW BEJIMYMHE U O PACIIPEIECIIEHUN BEPOSITHOCTEMN.

Nmerps mnpenactaBieHue O 3aKoHE OOJIBIIMX 4YHCENl Kak O  IPOsBICHUHU
3aKOHOMEPHOCTH B CJIy4YalHOM HM3MEHYMBOCTM M O POJIM 3aKOHA OOJBIIMX YHCEN B
MpPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! HpezcTaBiIeHAe AAHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [IOK
2 Ommcarenpias craTHCTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CoryuaitHas H3MeHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4ailHOTO 4 1 bubnuorexa [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enue, cucTeMaTH3alMs 3HAaHUH 5 2 httos://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJACC
KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbIe
Ne n/n P Konrpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! Tosroperne kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas craTuctuka. PaccenBanue 4 bu6mmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxecrsa 4 https://m.edsoo0.ru/7f417fb2
. bu6mmoreka [JOK
4 BeposTHOCTB ciy4aitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f41 702
bu6mmoreka [JOK
> Beezerme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Crysaidnbie coObTA 8 https://m.edsoo0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001enue, cucTeMaTH3alMs 3HAaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1



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

9 KJACC
KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! lostopennue iypea 8 racea 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 IIEMEHTHI KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpOSATHOCTh 4 bubmorera [JOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Herrranus beprysum 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
> Catyainas BenunHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 OGobmerue, KoHTPO, 10 L https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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