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HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHHH, TaKk
U UX pOJIM B 00pa30BaHMUM, HEOOXOAMMOM KaKJIOMY YelloBeKYy. Bo3pacrtaer uncio
npodeccuii, Mpu OBJIAICHUH KOTOPBHIMU TpeOyeTCsi Xopoias 0a30Basi OJATOTOBKA
B 00JacTH BEPOATHOCTH W CTAaTUCTUKH, TakKas IOATOTOBKA BakKHA IS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodecCHOHATBHOM Kapbephl.

Kaxxnprit 4enoBek MOCTOSSHHO MMPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1711 00OCHOBAHHOTO MIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM u30bITKa WH(POpMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOoIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTHUYECKOE MBIIIICHHUE.

NMeHHO mOo3TOMY OCTpO BCTajda HEOOXOAMMOCTh C(HOPMHUPOBATH ¥y
oOyyaromuxcsi GyHKIIHOHATIBLHYIO IPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KQUeCTBE
HEOTHEMJIEMON  COCTaBIIAIOIIEN  yMEHHE  BOCHPUHUMATh W KPUTHUYECKHU
aHAM3UPOBATH MH(MOPMAIIUIO, MIPEACTABICHHYIO B PA3JIMYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEaTbHBIX TPOIECCOB M 3aBUCHUMOCTEM,
IPOU3BONUTH MPOCTEHUIITNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHITUIIAMH COOpa, aHaju3a 1
NPE/ICTABIICHUs JAHHBIX U3 PA3IUYHBIX cep KXKU3HHU 00IIecTBa W TrocylapcTBa
nproOIaeT o0ydJarmuxcss K OOIECTBEHHBIM WHTepecaM. M3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpPTAaHM3AIlMK Tiepedopa W Toacyéra yucia
BapUAHTOB, B TOM YHCJIC B IPUKJIQJTHBIX 33/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPHUHU
rpadoB co3maét MaTeMaTudecKuii PyHIaMeHT Jutsi (POPMUPOBAHUS KOMITETCHIIUNA B
ob6nactu uHPOpPMATUKH U MUGPOBBIX TexHOJIOTHH. [Ipy M3ydyeHnn CTaTUCTUKU |
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTaBICHHUs] OOYYalOIMUXCSI O COBPEMEHHOMN
KapTUHE MHUpPa M METOJaxX €ro HccieqoBaHus, (GOpMHUPYETCS MOHUMAHUE POJIH
CTAaTUCTUKU KaK UCTOYHHUKA COIMATHLHO 3HAYMMON MH(GOPMAITIHU U 3aKIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHMU C MaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOT'O OOIIEr0 0O0pa30oBaHUs BbIACIICHbI
CIeyIoNue CoiepKaTenbHO-MeToau4Yeckue aunuu: «lIpencraBienne MaHHBIX U
ommcaTeNlbHAs CTATUCTHUKA», «BeEpoATHOCTH», «DJIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuaun «lIpencraBieHre TaHHBIX W ONKCATEIbHAS CTATUCTUKA»
CIIY)KUT OCHOBOW Juisi (pOPMHUPOBAHHUS HABBIKOB paboOThl ¢ HH(pOpMaimen: oT
YTCHUS W WHTEpIpeTanuu WHGOPMAIK, TMPEACTaBICHHOW B Ta0iuIax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPEACTaBICHWS W aHadu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKMX XapaKTePUCTUK CPEIHUX ¢ PACCEHBAHUS.
PabGotas ¢ manHbIMHU, OOydarImuecs y4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH



JTaHHbIE, BBIJIBUTaTh, apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIINE THUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU W3MEHUYMBOCTH, M OIICHUBATh MX
BIIMSIHUE HA pACCMATPUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTYNTHBHOE NMPEACTABIEHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMU CTAaHOBUTCS MOTUBUPYIOLIEW OCHOBOW JIs
U3Y4YEHUsI TEOPUH BEPOATHOCTEH. boiblIoe 3HAaYEHHE HMEIOT IPAKTUYECKHUE
3a1aHusl, B YACTHOCTHU ONBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIETISIMH.

[loHsiTHE BEPOSITHOCTH BBOAMUTCS KaK Mepa MpaBIONOJ00Ms CIy4ailHOro
coObiTus. [lpm wu3ydeHun y4deOHOro Kypca oOOydaroluecss 3HAKOMSTCA C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
JKCIIEPUMEHTAX c PaBHOBO3MOHBIMU AJIEMEHTapHBIMU HCXOJIaMH,
BEPOSATHOCTHBIMU 3aKOHAMM, MO3BOJISIIOIIMMU CTaBUTh U pelIaTh O0JEe CIOXKHBIE
3amaun. B ydeOHBII Kypc BXOAST HayalbHbIE MNPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIMUXCS C
MHOXECTBAMHU M OCHOBHBIMH OIIEpALMSMHU HaJ MHOXECTBaAMH, pacCMaTPUBAIOTCS
IpUMEPbl IPUMEHEHUS JUIsl PElIEeHUs 3a]ay, a TAKKE HCIOIb30BaHUSA B JIPYTUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpEeIMeTax.

B 7-9 xnaccax u3yudaercs y4eOHbIH Kypc «BeposITHOCTh U CTaTUCTHKA», B
KOTOpBIA  BXOHAT paszaensl: «lIpencraBieHne MaHHBIX M ONMCATENbHAs
CTaTUCTUKa», «BeposTHOCTBY, «DIeMeHThl KOoMOMHATOpuku», «BBemeHue B
TEOopHUIo rpadoBy.

Ha uzyuenue yueOHOro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoaUTCS 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Hepgento), B 8 kiacce — 34 yaca (1 4dac B
Hezeno), B 9 kiacce — 34 gaca (1 gac B HefleNni0).



COAEPKAHUE OBYUYEHUSA
7 KUIIACC

[IpencraBneHne JaHHBIX B BUAE TaOMUL, AUMAarpamm, rpadukoB. 3arnoiaHEeHUe
Ta0JuIl, YTEHUE U TOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHue rpadukoB peabHBIX MPOIeccoB. V3BneueHne napopManum us3
JUarpaMM U TaOJIMILL, UCIIOJIb30BAaHUE U UHTEPIPETALUs JaHHBIX.

OmnucartenbHasi CTaTUCTHUKA: cpefHee apu(MeTHyecKoe, MeIHuaHa, pa3Mmax,
HauOoOJbIIeE U HAWMEHbIlIEe 3HAaYeHUsT HAOOpa YMCIOBBIX JAaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OIBIT) U cliydailHoe coObiThe. BeposiTHOCTh U
yacToTa. Poib MaJIOBEpOSATHBIX U MPAKTHUUYECKHU JIOCTOBEPHBIX COOBITHI B IPUPO/IC
u B oOmiecTBe. MoHeTa u UrpajibHast KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHocTu rpada. Lemn n nukisl. Ilytu B
rpadax. OO0xon rpada (dinepoB mythb). IlpencraBieHue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoIibo rpagos..

8 KUIACC

[IpencraBneHue JaHHBIX B BUE TaOIUII, TUarpaMmm, rpaukoB.

MHOXeCTBO, AJIEMEHT MHOXECTBa, MNOJIMHOXecTBO. Omepauuu HaJ
MHOXKECTBaMU: OObEIMHEHUE, IepecedeHue, aomnonHeHue. CBoiicTBa omepanuii
HaJ, MHOXKECTBAMH: IEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPEIEIUTEIbHOE,
BKIItOUeHUs. Mcnonb3oBaHue Trpaduueckoro MpeACTaBICHUS MHOMXKECTB IS
OINKMCAHMS PEATBHBIX MPOLIECCOB U ABJICHU, IPU PEILICHUH 3a/1a4.

N3mepenne paccenBaHMs AaHHbIX. JlMcrnepcus U CTaHIAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. J{narpamMma paccerBaHus.

DJyieMEHTapHble COOBITHS  ciydaiiHoro ombiTa. CiydaliHble COOBITHSL.
BepositHoctt  coObITuil.  OnbITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coOpiTussMU. CiydaiiHbiil BBIOOp. CBS3b MEXKY MAJTOBEPOSTHBIMU M NMPAKTUYECKU
JOCTOBEPHBIMH COOBITHSIMU B IIPUPOJIE, OOIIECTBE M HAyKE.

epeBo. CBolcTBa J€pEBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBSI3b MEXKIY YUCIOM BepHIMH U yucioMm pedep. Ilpasuio
yMHOKeHHs. Perenue 3aiay ¢ momouisio rpagos.

[IporuBomonoxueie coObiTHsA. Jmarpamma Dimepa. OObequHeHUE W
nepeceueHue coObiTuil. HecoBmecTHble  coObiTHs. Dopmylia  CIOXKEHHS
BEPOATHOCTEN. YCJIOBHAsi BEpOATHOCTh. lIpaBuino ymHoxenusa. HeszaBucumbie
cobriTus. IlpencraBnenue skcnepuMeHTa B BHUAE JAepeBa. PemieHue 3agad Ha



HaXOXJEHUE BEPOATHOCTEH C TOMOUIBIO JIepeBa CIIYyYalHOro 3KCIEPUMEHTA,
auarpamm Jitiepa.

9 KUIIACC

[IpencraBnenne maHHBIX B BUAe TaOMUI, AuarpamM, TpaduKoB,
UHTEpIpeTanus JaHHbIX. YTeHUe U MocTpoeHue Tabiull, AuarpaMm, rpadukoB mo
peabHbIM JAHHBIM.

[TepectanoBku u (akropuan. CoueTaHus U YUCIO COUYETaHUU. TpeyroJbHUK
[Tackains. Pemienue 3a1a4 ¢ MCHOAb30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. CiydailHbId BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbitanne. Ycnex u Heyaaua. Cepusi UCHBITAHUM [0 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymin. BepodaTHOCTH cOOBITHII B CEPUU  HCIBITAaHUI
bepHymm.

CnydailHass BeNWYMHA W paclpelielIeHHE BEPOATHOCTE. MaremaTuyeckoe
oxkumanue u gucnepcus. [Ipumepbsl  MaTeMarMdeckoro  OXKUIAAHUA — Kak
TEOPETUYECKOI0 CPEAHEr0 3HAYEHUs BEIMYMHBL. MaTeMaTH4ecKoe OXKWIAHUE U
JUCIIEpCUs  CIyYallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnymm».

[TonsaTre o 3aKoHE OONBIIMX YHCElNl. 3MepeHue BEpOSATHOCTEH C ITOMOIIIBIO
yacToT. Ponb 1 3HaueHHEe 3aK0Ha OOJIBIINX YMCEN B IPUPOJIE U OOILIECTBE.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B IPYTrUX HayKax U MPUKIAAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJEHUH, MPOLEAYP IPakJaHCKOro obOIliecTBa (Harpumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AakKTHBHOE Y4YaCTHE€ B pEIIECHUU MPAKTUYECKUX 3aaad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBU1YAIIbHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYKIEHUI, YMEHHIO BHJIETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHMMAHUEM MaTEMAaTHUYECKOM HAyKW Kak cQepbl YeloBeUYeCKOn
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) d¢usuyeckoe Bocnuranue, GopMHpPOBaAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTJbIXa, peryispHas ¢uzndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYXKaloIIer cpenpl, IUIaHUPOBAHMUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSAX HEONMPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbI0 B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMI0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA

baszoBblesiornyeckue1eicTBu:

e BBIBIITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHSATHI, OTHOLIEHUN MEXIy MOHATUSAMHU, (OPMYJINPOBATH
ONpENENEeHUs]  MOHATHI, YCTAaHABIMBATh  CYLIECTBEHHBI  MpH3HAK
KJaccu(uKanuy, OCHOBaHUS g OOOOIIEHHUS W CpaBHEHUS, KPUTEpUU
IIPOBOJMMOTO aHAJIN3a;

e BOCIpUHUMATh, (OPMYIHPOBATH M  NPEOOpPA3OBBIBATh  CYXKICHUS:
yTBEpAUTENbHBIE M OTpUIATENbHbIC, C€IWHWYHBbIC, YacTHbIE W 00IIue,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBOpeurss B (akTax, [aHHBIX, HAONIONEHUSIX U YTBEPKICHHSX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTebCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSMbIE U OT
MPOTHUBHOT0), TPOBOJAUTH CAMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HauWOoJiee TOAXONAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3zoBnbiencciienoBarebCKUe1eiCTBUA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEJIbHO yCTaHABIMBaTh MCKOMOE U JlaHHOe, (OopMHUpOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCHEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOCHHOCTEMN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

NIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAO0B U (POPM MPEICTaBICHHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKaTHBHBICYHHBEpPCAJIbHbICyYeOHbICACHCTBUA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJYyUYECHHBIN pPe3ybTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAJIora, OOHApPYKHMBATh PA3JIMYU€ U CXOJICTBO MO3UIIUMA, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTMTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUYATbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThI, 0000MATh MHEHHS HECKOIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOUIMH MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUsI ¢ YYETOM HMEIOLIUXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJILHBIMNHTEJIJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MATEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHOM LU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUSI WM HEIOCTHXKCHHS I,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOydenus B 7 KJacceoOydarouuiicsl TMOMYYUT CJICAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Uurarh uHOpMAIUIO, NPEACTABICHHYI0 B Ta0nWIax, Ha Jguarpammax,
NPECTABIATh JaHHBIE B BHUAC TaOJHIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE
(cTonbyaThie) U KPYTOBBIE) IO MaCCUBaM 3HAYCHUM.

OnuceiBaTh ¥ HMHTEPHPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIE,
Ipe/iCTaBlICHHbIE B TA0JINIIAaX, HA TUarpaMmax, rpadukax.

Hcnonw3oBaTh M1 ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XaPaKTEPUCTUKHU:
cpenHee apudpMeTHueckoe, MeauaHa, HauOoJblliee W HaWMEHbIee 3HAYCHUS,
pa3max.

Nmere mpencraBieHWe O CIy4alHOM W3MEHYMBOCTM Ha IIPUMEpPAX ILIEH,
GU3NYECKUX BEIWYMH, AHTPOMOMETPUYECKUX AAHHBIX, UMETh MPEICTaBICHUE O
CTAaTUCTUYECKOU YCTOMYMUBOCTH.

K xoniy oOydenuss B 8 KjacceoOydamUiics TMONYYUT CIEIYIOIINe
pEAMETHBIE PE3YJIbTATHI:

N3Bnekath U mpeoOpa3oBbIBaTh WH(POPMAIUIO, MPEJICTABICHHYIO B BHJE
Tabaul, quarpamm, rpaduKkoB, IPEACTaBISATh JIaHHBIC B BUJE TAOJUII, TUAarpaMM,
rpaduKoB.

OnuchiBaTh J@aHHBIE C TOMOIIBIO CTATUCTUYECKUX ITOKa3aTeNel: CpemHuX
3HAYCHUH U Mep paccenuBaHus (pa3Max, TUCIEPCUs U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YUCIOBBIX 3HAUYCHUM U YACTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHU 1 HaOJII0ICHHIM.

HaxonuTte BEpOATHOCTH CIy4ailHBIX COOBITUM B OIBITax, 3Has BEPOATHOCTU
3JIEMEHTapHBIX COOBITUHA, B TOM YHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEeMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpadudeckue MOJEIH: JEPEBO CIYYaHOTO IKCIIEPUMEHTA,
nuarpamMMbl Didiepa, YiciioBas mpsiMas.

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBIMOJHATH
olepaldd HaJ MHOXECTBaMu: OOBEIUHEHUE, TIepeceueHue, JIOIMOIHEHHE,
MEPEUYUCIISITh AIIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Ucnonw3oBaTh rpaduyeckoe MpPEACTaBICHUE MHOMXKECTB M CBSI3EH MEXKIY
HUMH JIJIs ONTMCAHMSI TIPOLIECCOB U SIBJICHUM, B TOM YKCJI€ MPU PEIISHUU 3a7a4 U3
JIPYTUX Yy4eOHBIX MPEAMETOB U KYpPCOB.

K koHmy oOydenus B 9 KjacceoOydarouuidcsl TMOMYYUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

N3Bnekath © mnpeoOpa3oBbIBaTh HH(OpMAIMIO, TMPEICTABICHHYIO B
Pa3IUYHBIX MCTOYHUKAX B BHUJE TaOJWIl, AWarpamm, rpaduKoB, MPEICTaBIATH
JaHHBIC B BUJIC TAOJINII, TUarpaMM, rpaduKoB.



PemaTte 3amauuM oOpraHu3OBaHHBIM TIepeOOpPOM BApPHUAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh omnucarelbHble XAPAKTEPUCTUKHU 11 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEHNE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3ynbTaTamMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YHClI€ B OMNbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUAX
VICTIBITAHUH J10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

NUmerp mnpencraBiieHME O CIy4alHOM BEIMYMHE U O pacCHpeNcCHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHne O 3aKoHE OONBIIMX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIUX YHCEN B
IpUpOJIE U OOIIECTBE.



TEMATNYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne
HaunmenoBanue pa3ieoB u DJIeKTpOHHBIE (LU (POBHIE)
n/n KoandecrBouacos
TeM NMPOrpaMMbl o0pa3oBaTejibHbIEPECyPCHI
bubmmnorexa IHOK
! TlpencTapeHe RHHbIX ! https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
2 OnucaTeibRasCTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
3 Cny4JaitHassu3MEHYHUBOCTh 6 bubmmorexa HOK
ya https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
4 Brenenne 5 Teopuiorpagos 4 https://m.edsoo.ru/7f415fdc
5 BepositTHOCTh 1 yacToTa 4 bu6mmoreka [LIOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O600meHue, 5 bubmuoreka [JOK
CHUCTEMaTHU3alUsI3HaHUH https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YHACOB 34
I10 TTIPOI'PAMME
8 KJIACC
Ne
HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHble (HudpoBbIe)
n/n KoanyecTBouacon
NMPOrpamMMblI o0pa3oBaTe/bHbIEPECYPCHI
bu6mmoreka [IOK
1 Tosropenneiypea 7 wracca 4 https://m.edso0.ru/7f417fb2
9 OnucaTenbHasICTaTUCTHKA. 4 bubmuotexa [JOK
PacceuBannemaHabIX https://m.edsoo.ru/7f417fb2
bu6nmmoreka [IOK
3 Muokectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
4 BeposSTHOCThCITy9aliHOTOCOOBITHS 6 httos://m.edsoo.ru/7f417f62
bu6nuorexa [IOK
> Brenenne B Teopuorpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 | Coynaiimwiecoberrna 8 https://m.edso0.ru/7f417fb2
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7 O06o06meHue, 4 bu6nuorexa [IOK
cCUCTeMaTH3alUsI3HaHu! https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO HACOB I10 34
I[TPOI'PAMME
9 KIIACC
Ne
HaumenoBanue pa3iesoB u JyeKTpOoHHbIE (HU(pPOBHIE)
n/n KoanuecTtBouacoB
TeM MPOrpamMMbl odpa3oBaTebHbIEPECYPCHI
bubmuorexa [IOK
1 HosTopermexypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6muorexa LIOK
2 ITICMEHTLIKOMOMHATOPHKN 4 https://m.edsoo.ru/7f41a302
3 I'eomeTpruecKkasBepOSITHOCTH 4 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a302
bub6muoreka [IOK
4 Henprranusbepryiuim 6 https://m.edsoo.ru/7f41a302
. but6mmoreka [IOK
S (CryaaHHATBe M HHA 6 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
6 ObodmeHue, KOHTPOIE 10 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
1.Teopust BepossTHOCTEW U cTaTucTUKA: 7-9-€ Kiacchl: yaebHoe mocodue M.P.
Breicoukuit, 1M.B. fAmenko: moxa. Pex. U.B. Amenko. — 3-e uzxd., crep. —

Mockga: IIpocsenienue, 2023.

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

1. Marematuka. BepostHocTh u cratuctuka: 7-9-e¢ Kimacchl: 0a30BbBIN
YPOBEHb: METOJMYECKOE MOCOOME K MPEIMETHOM JIMHUM y4YEOHUKOB IIO
BeposiTHOCTH U ctatuctuke M.P. Beicoukoro, N.B. fmenko nox penakmuei

N.B. Smenko. — 2-e uzn., crep. — Mocksa: [IpocBemenue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://m.edsoo0.ru
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