


HOACHUTEJIBHASA 3AIIMCKA

B coBpemerHOM MMGPOBOM MHPE BEPOATHOCTH W CTATHCTHKA NMPHOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTHUECKUX MPHIIOKECHUH, TaK
1 WX pojid B 00pa3oBaHMM, HEOOXOAUMOM KaKA0My 4esioBeKy. Bo3pacraeT uncio
npodeccuii, mpy OBIAICHUN KOTOPHIMH TpeOyeTcs xoporias 6a30Bas MOATOTOBKA
B 00JacTH BEPOATHOCTH W CTATUCTHUKH, Takas TMOJATOTOBKA BakKHA JUIS
MPOIOJKEHUS 00pa30BaHMS M JIJIS YCTICITHON TPO(eCcCuOHaTFHOM Kaphephl.

Kaxxmpiit 4emoBek MOCTOAHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOMINXCS Y
HETO JAaHHBIX. A 111 000CHOBAHHOTO MPUHATHA PEIICHUSA B YCIOBHUSAX HEIOCTATKA
WM M30bITKa WHGPOPMAIMK HEOOXOIMMO B TOM YHCJIE XOPOIIo c(hOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHUECKOE MBITIICHHE.

NMeHHO T03TOMY OCTpPO BCTala HEOOXOAMMOCTh cdopMupoBaTh Yy
oOydatonmxcsa (PyHKIAOHATBHYIO TPAMOTHOCTD, BKJTIOYAIOIYIO B ¢e0sl B KAUECTBE
HEOTHEMJIEMON  COCTABJIAIONICH  YMEHHE  BOCHPUHWUMATh ©  KPUTHYCCKH
aHANTM3UPOBATh MH(OPMAITHIO, TIPEACTABICHHYIO B PA3IMUHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHX PEAbHBIX TMPOIECCOB W 3aBUCHMOCTEM,
MTPOU3BOANUTH MPOCTEHUINHNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B yU€OHOM Kypce C OCHOBHBIMM MPUHIIMIIAMU COOpa, aHaiu3a U
MPEACTABIICHAA JMAHHBIX W3 PasMudHbIX cdep KU3HU OO0IMecTBa W roCyJaapcTBa
npuoOIaeT oOydaromuxca K OOIIECTBEHHBIM HHTepecaMm. HM3ydueHue OCHOB
KOMOWHATOPWKHN Pa3BUBACT HABBIKM OpraHU3ammu Tepedopa W mojacuéra dmcia
BApUAHTOB, B TOM YHCJIC B MMPUKJIAAHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maér maremarndeckuii pyHIaMeHT Tt (POPMHUPOBAHUS KOMITCTCHITHH B
obnactu nHpOpMaTHKH W MUGPOBHIX TexHOJOTHHA. [Ipyn M3ydeHUH CTATUCTHKH U
BEPOSITHOCTA O0OOTAIMAIOTCS TPEJCTABJACHUS O0yJaronuMxcss O COBPEMEHHOMN
KapTUHE MHWpa W METOJAX €ro WCCIIeNOBaHWA, (OPMUPYETCS MOHUMAHWUE POJIH
CTAaTHCTUKH KaK UCTOYHHMKA COIHAITFHO 3HAUMMOMW HH(MOPMAIIHH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOATHOCTHOTO MBITIICHUS.

B cooTtBeTcTBMM ¢ AAaHHBIMHA TEISAMH B CTPYKTYpPE MPOTPAMMBI Yy4eOHOTO
Kypca « BepoAaTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUS BHIACICHBI
CIICYIOITNE COACPKATEINbHO-METOANUeCKe JUHUHN. «lIpencraBienne MaHHBIX U
omMcaTesibHAd CTAaTUCTHKAY, «BepoaTHOCTB», «OJIEMEHTH KOMOWHATOPHKH,
«BBenenue B Teopuio rpadony.

Conepxanue muann «lIpencraBneHne NaHHBIX U ONMUACATEIbHAS CTATHCTAKAY
CIIy’XUT OCHOBOH i (hOPMHPOBAHUS HABBIKOB pabOTHl ¢ WHpOpMaImen: oT
YTEHUS W WHTEPIpeTau WHGOPMAIMK, TPEACTAaBJACHHONW B TabaMIax, Ha
quarpamMmax W rpadukax, A0 cOopa, TPEACTaBIICHWA W aHajdu3a JaHHBIX C
WCIIOJIb30BAHUEM CTATHUCTHUYECKUX XapPaKTEPUCTHK CPEAHUX W PACCEHUBAHUA.
PabGotas ¢ manHbIMH, OOydYaromIMECs Y4YaTCs CUYUTHIBATH W WHTEPIPETHPOBATH



JAHHBIE, BBIABUTATh, apTyYMEHTHUPOBATh M KPUTHUKOBATh MPOCTEHINNE THUIOTE3bI,
Pa3MBITIUIATh HaJ (paKkTOpaMu, BBHI3BIBAIONIAMH W3MEHUHWBOCTH, W OICHWBATH WX
BJIUSIHUE HA PACCMATPUBACMbIEC BETMYMHBI U TIPOLIECCHI.

NHTYyUTHBHOE MPENICTABIICHUE O CAy4YalHON W3MEHUYMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLMWA CTAHOBUTCA MOTUBHUPYIOIIEHW OCHOBOW UIA
W3YUEHHUS] TEOPUM BEPOATHOCTEH. bosibllloe 3HAUCHUE HMMEIOT MPAKTUUECKUE
3a/1aHUsA, B YACTHOCTHU OMBITHI ¢ KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIETISAMH.

IToHsTHE BEPOATHOCTH BBOJWTCSA KaK Mepa MpPaBAONOA0OHsS CiaydalHOro
coObiTua. [lpu wm3yueHun ydeOHOro Kypca oOydaroluecs 3HAKOMATCS C
NPOCTEUIIUMUA  METOJAMH  BBIUMCIIEHUS  BEPOATHOCTEM B CIIYYaMHBIX
AKCIEPUMEHTAX c PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO/IaMH,
BEPOSATHOCTHBIMU 3aKOHAMU, MO3BOJISIFOIIMMU CTABUTh M PEIIaTh 00Jiee CIIOXKHBIE
3a1aun. B yueOHbIH Kypc BXOJAT HayajdbHbIE MPEACTABJICHUS O CIIyYalHBIX
BEJIMYMHAX U UX YHCJIOBBIX XapPAKTEPUCTUKAX.

B pamkax y4eOGHOro Kypca OCYIIECTBJSETCS 3HAKOMCTBO OOYUYarOIIUXCS C
MHOKECTBAMU M OCHOBHBIMHU OINEPALMAMHU HAJl MHOXKECTBAMH, PacCMaTPUBAIOTCSA
MpUMEPbl TPUMEHEHUS JUIS PELICHUS 3a7ay, a TAaKKE HMCMOJb30BAHUA B JPYTHUX
MaTeMaTHYECKUX KypcaxX U YUEOHBIX TPEAMETAX.

B 7-9 knaccax usyuaerca y4yeOHbIM Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpbIA  BXoaaTr pazfaenbl: «llpencraBieHue JaHHBIX W ONKMCaTEIbHAs
CTaTUCTUKA», «BepoATHOCTBY, «ONEMEHThl KOMOWHATOpUKHWY, «BBeaeHue B
TEOPHIO TpacdhoBy.

Ha uzydenne yueOHOro kypca «BeposATHOCTh U cTaTUCTUKA» oTBoaUTcs 102
yaca: B 7 kimacce — 34 daca (1 gac B Hegemo), B 8 wimacce — 34 wgaca (1 wac B
Henemo), B 9 kimacce — 34 gaca (1 gac B Heaemo).



COJAEPKXAHUE OBYUEHUA
7 KUIIACC

[IpencraBieHne JaHHBIX B BUAE TaONHWII, AUarpaMm, rpadukoB. 3anogHEHHUE
TaONMUI, YTEHWE W TIOCTPOCHHE JauarpamMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpPyTOBbIX). UTeHne rpadukoB peasibHBIX MporieccoB. M3pmeuenne undopmarm n3
AvarpaMM U TabNvIl, UCTIOIb30BAHUE U MHTEPITPETALUSA JAHHBIX.

OnwucarenpHas CTAaTUCTHKA: CpenHee apudMeTHdyecKkoe, MEIuaHa, pa3Mmax,
HauOoNblllee W HaWMEHbIlIee 3HAYeHHWs Ha0opa YMCIIOBBIX NaHHBIX. [Ipumepsl
CJIy4aHOW U3MEHYMBOCTH.

CrnyuaiiHplii SKCHIEpUMEHT (OTBIT) W clydaiiHoe coObiTHe. BeposATHOCTh U
gacTtoTa. Poib MajoBEpOATHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITUH B TIPUPOJIE
u B oO1iectBe. MoHeTa 1 UrpajibHas KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pedpo. Crenensr BepmmHbl. Uucio pédep m cymmapHas
crenenb BepmmH. [Ipencrasnenune o csznoctu rpada. llemn n nmxel. [lytn B
rpadax. O6xon rpada (sinmepoB myTth). [Ipeacrasnenne o0 OpPHEHTHPOBAHHOM
rpade. Pemrenne 3a1a4u ¢ momotsio rpados.

8 KVIACC

[Ipeacrasnenre maHHBIX B BUIC TaONHII, IMarpamMm, TpaduKoB.

MHOKECTBO, 3JEMEHT MHOXECTBA, MOAMHOXKEeCTBO. Omnepauuu Haf
MHOXECTBAMU: OOBEIMHEHUE, TMepeceucHue, nonoyiHeHue. CBoHcTBa onepanui
HaJl MHOXKECTBAMU:. TMEPEMECTUTEIBHOE, COUETATENIbHOE, PACOPEACIUTENLHOE,
ButoucHMs. Vcmonb3oBanne Tpaduueckoro MPEACTABICHUS MHOXECTB  JUIS
OMUCAHUA PEATbHBIX MPOLIECCOB U SIBJICHUMN, MPU PELICHUU 3a]a4.

W3mepenue paccerBanus JaHHBIX. JlUcnepcusi U CTaHAAPTHOE OTKIIOHCHHE
YHCIIOBBIX HAOOPOB. /J[Marpamma paccerBaHHus.

DOneMeHTapHble COOBITHSA ciaydaiHoro omnbita. ChaydaiiHbie COOBITHSA.
BepostHoct  coObiTHii.  OmnbITBl ¢ PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU
coObITuaAMU. CiydaiiHbiii BBIOOP. CBSI3b MEXKIY MAJOBEPOSATHBIMU U MPAKTUYECKHU
JOCTOBEPHBIMU COOBITUAMU B IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa JEpEBbEB. E€AMHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBA3b MEXAY YUCJIOM BEpIIMH M uuciiom pédep. [IpaBuiio
yMHOKeHus. Pemienne 3a1ad ¢ momoinsio rpados.

[TpotuBononoxusie coObiTHsA. Jluarpamma Oinepa. OObeIUHEHUE U
nepeceueHue  coObiTuii. HecoBMmecTHbie  coObiTus.  Dopmyna  CI0XKEHUSA
BEPOATHOCTEH. YCJIOBHAsA BEPOATHOCTh. [IpaBmiio ymHOxkeHus. HezaBucumbie
coObiTud. llpencraBieHue sKCHepUMEHTa B BUAE JAepeBa. PellieHue 3amad Ha



HAaxXO0XKJICHUE BEPOSATHOCTEH C IOMOINBIO JEPeBa CIyYaHOrO AKCICPUMEHTA,
avarpaMm Ditepa.
9 KJIACC

[IpenacraBnenre maHHBIX B BUAe TabnmWi, jauarpamm, rpaduKoOB,
WHTEPTPETand JaHHBIX. UTEHUE U MOCTPOCHHUE TAONIHII, JUarpaMmm, rpauKoB 1o
pPEaATTbHBIM JAHHBIM.

[lepectanosku u (pakTopuan. CoueTaHus ¥ YKCIO COUCTAHWHA. |PEyTONbHHUK
[Tackans. Pelienue 3a1a4 ¢ UCMONIb30BaHUEM KOMOMHATOPUKHY.

['eomeTpuueckas BepoATHOCTh. ClydaiHbId BHIOOp TOUKM W3 (UTYpH Ha
TJTIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynadya. Cepud HMCOBITAaHWA [0 TEPBOro ycnexa.
Cepusi ucnbiTanuii bepHymau. BeposTtHoCTH COOBITUH B CEPUM  HCIBITAHWH
bepnymm.

CnyuaiiHasi BeMUMHA W paclpe/iesieHMe BEpPOATHOCTEH. MaremaTtnueckoe
OXKMIAAHWEe W jaucnepcusd. llpuMepsl  MaTeMarudyecKoro  OXKUIAHUS — Kak
TEOPETHYECKOIO0 CPEOHEr0 3HAUCHUA BEJIMYMHBI. MareMaTuueckoe OXUIAHHE M
JUACTIEPCHUA  CIIYYaWHOM BEJMYMHBI «UYHUCIO YCIEXOB B CEPUM  HUCHBITAHUH
beprymmy.

[Tonatue o 3akoHe OoJNbIIMX uucesl. M3MepeHne BEPOATHOCTEN ¢ MOMOIIBIO
4yacToT. PoJib 1 3HaueHHE 3aKOHA OOIBIINX YHCEN B MPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA [TTPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBILIIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3yJabTaThl OCBOCHHMS MpPOTpaMMmbl yueOHOro Kypca
«BepoATHOCTh U CTATUCTUKAY XAPAKTEPU3YIOTCH:

1) naTpuoTHYeckoe BOCIUTAHME:

NPOABJICHUEM HMHTEpPECa K TMPOLUIOMY M  HACTOALIEMY POCCUHCKOU
MAaTEMATHKH, [EHHOCTHBIM  OTHOIIEHUEM K  JOCTHIKEHHAM  POCCHUCKHUX
MaTEMATUKOB U POCCUMCKOU MATEMATUUYECKOMW ILIKOJIBI, K HWCIOJBb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HAyKax v MPUKJIAIHBIX cepax;

2) rpa:;kaaHcKoe U Iy XOBHO-HPABCTBEHHOE BOCNIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEN IPpa’kJaHWHA U PEaTU3alliu €ro
mpaB, TMPEACTABICHUEM O MaTeMaTHUYECKAX OCHOBAaX (DyHKIIMOHHUPOBAHUS
PA3TUYHBIX CTPYKTYP, SABJICHUH, MPOIEAYP TPakIaHCKOTo 00mecTBa (Hampumep,
BBIOOPBI, OMPOCH), TOTOBHOCTHIO K 00CYKJACHHUIO 3THUECKUX MPOOIIEM, CBA3aHHBIX
C MPAKTHYECKAM TMPUMEHCHUEM JOCTWIKCHUW HAYKH, OCO3HAHWEM BaKHOCTH
MOPAJIbHO-3THYECKUX MPUHLIUMNOB B I€ATEIBHOCTH YUEHOT O,

3) TpyaAoBoe BoCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaad
MAaTEMATHYECKOW HAIPABIEHHOCTH, OCO3HAHHEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHWa Ha TPOTSHKEHWW BCEHW JKWM3HHM IS YCIENTHOW mpodeccroHabHOM
JEATECIBHOCTA W PAa3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUHU 00pa30BaHUA U KU3HEHHBIX MJIAHOB C
YUETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTUecKOe BOCIUTAHUE:

CIIOCOOHOCTBIO K  SMOLUMOHAJIbBHOMY M 3CTETUYECKOMY  BOCHIPHUSITHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWUH, PACCYKICHUH, YMEHHUIO BHUJIETH
MaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpPHEHTAMEN B JICATEJBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
MPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS UEJIOBEKA, MPUPOJbI U
oOImecTBa, MOHMMAHUEM MaTEMaTHYeCKOW HAyKH Kak cQepbl YeTOBEUYECKOMH
NEATECIIBHOCTH, ATANOB €€ PAa3BUTHA W 3HAUMMOCTH JJIA PA3BUTUA LMBUJIN3ALUH,
OBJIAJICHUEM SI3BIKOM MATEMAaTMKH W MAaT€MATHUYECKOW KYJbTYPOM KaK CPEICTBOM
MO3HAHUS MHPA, OBJAACHHEM TMPOCTEUIIMMH HABBIKAMH HCCIICAOBATEIbCKON
JNEATENIBHOCTH,



6) d¢usuueckoe BocnmuTaHue, (POopMHPOBAHHE KYJbTYPHI 310POBHS H
IMOLHOHAJIHLHOTO 0J1ar OO Ty YHsI:

TOTOBHOCTBHIO TIPUMEHITh MaTeMaTHUECKHUE 3HAHWA B HMHTEPECAX CBOETO
3MI0pPOBbS, BEACHUS  3J0pOBOTO  oOpaza  u3HM  (3J0POBOE  TMHTAHUE,
cOaTaHCHPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryjsipHas ¢usnueckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCHH, TMPU3HAHUEM CBOETO
MpaBa Ha OMMOKY W TaKOTO K€ MpaBa APYroro 4ejaoBeKa;

7) 3Ko0rHYecKoe BOCIIHTAHHE:

OpHEHTAIMEH HA TPUMEHEHUE MATEeMATHUCCKUX 3HAHUHN IJI PEIICHHS 3a7au
B 00JIJaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpeabl, IJIAaHAPOBAHUS TIOCTYNKOB W
OIICHKH WX BO3MOKHBIX TIOCJECACTBUM MJIsi OKPYKAIOMIEH CPEIbl, OCO3ZHAHHEM
rJI00AJTEHOTO XapaKTepa SKOJOTHIECKUX MPOOIeM U MyTeH WX PEIICHUS

8) aganTanmusi K U3MEHSIOIMMCS YCJIOBHSAM CONHAJIBLHON U TPUPOTHOT
cpenbi:

TOTOBHOCTBHIO K JCHCTBUSAM B YCJIOBHSX HEOMPEACIIEHHOCTH, TOBBIMICHUIO
YPOBHS CBOEH KOMTETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIHHOCTh, B TOM YHUCIIC
YMEHUE YUYUTHCA y APYTHX JOACH, MPUOOpeTarh B COBMECTHOH ACATEIHBHOCTH
HOBBIC 3HAHWS, HABBIKKA U KOMIIETEHIIUH U3 OTBITA IPYTHX;

HEOOXOAUMOCTHIO B (OPMHPOBAHWHM HOBBIX 3HAHWW, B TOM YHUCIE
dhopMynupoBaTh WACH, IOHATHS, THIOTE3B 00 0OBEKTAX W SABJICHUAX, B TOM UHUCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JACHUIMTHI COOCTBEHHBIX 3HAHWWA W
KOMITETEHTHOCTEH, TJITAHUPOBATh CBOE PA3BUTHE,

CHOCOOHOCTPIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCHPUHUMATh
CTPECCOBYIO CHTYaITMI0 KaK BBI30B, TPEOYIONMI KOHTPMEDP, KOPPEKTHPOBAThH
MPUHUMAEMBIC PEIICHUS W JACUCTBUA, (hOPMYIMPOBATh W OICHWBATh PUCKH W
MOCJICICTBASA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHHBEpPCAJIbHbIE YUeOHbIe AeliCTBHS

ba3zoBble Jornueckue aeiicTeus:

e BBISBIATh U XAPAKTEPU30BATh CYILECTBEHHBIE MPU3HAKK MATEMATUUYECKHUX
OOBEKTOB, TOHATUH, OTHOINICHWH MEXKIY TMOHATHAMH, (POPMYIHPOBATH
ONpeNCACHUs  TOHATUM, YCTAHABIMBATh  CYIIECTBEHHbIH  MPU3HAK
Kiaccu(ukauu, OCHOBAaHWA i OOOOIIEHWS W CpPaBHEHWS, KPUTEPUHA
MPOBOANMOrO aHAIN3A;

e BOCIpUHUMATH, (OPMYIHPOBATH W  MPEOOPA3OBHIBATH  CYKICHUSA:
YTBEPAUTEIbHBIE W OTPULATEIbHBIC, €IUHUYHBIC, YaCTHbIE W OOlIuE,
YCJIOBHBIE;



BBIABJIITh ~ MATEMATHUECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npotuBopeurss B (akrtax, MAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSX,
npejyiaratb KpUTEPUU TS BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JenaTh BBIBOJIBI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX M
WHyKTUBHBIX YMO3AKJTIOUCHHUM, YMO3aK/IFOUEHUH IO aHAJIOTUH,

pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKIACHUH (MPSAMBIE W OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIRHO HECIIOXKHBIC J0KA3aTeIhCTBA
MareMaTrudecknx (pakTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHUBOJUTH
MPUMEPBI U KOHTPOPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,
BEIOWpATh Crmocod permeHns ydeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB pEUICHUs, BbHIOMpPATh Haubojee MNOAXOAANMHA C  Y4ETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHER ).

ba3oBbie ucciienoBarTe/ibCKHue A€l CTBUSA

WCITOJI30BATh BOMPOCHI KaK HCCICAOBATENIbCKHNH WHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BOMPOCH, (UKCHPYIONTHE TPOTHBOPEUnE, NPOOIEMY,
CaMOCTOATEILHO YCTAHABIIMBATh WMCKOMOE W JaHHOE, (hOPMHUPOBATH
TUTIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHE,

MPOBOAWTh MO CAMOCTOATEIBHO COCTABJICHHOMY T[UJIAHY HECJIOMHBIN
AKCHEPUMEHT, HEOOJIBIIOE UCCIICIOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEHN
MaTeMaTHYECKOr0 00BbEKTA, 3aBUCUMOCTENH OOBEKTOB MEXKAY COOOM;
CaMOCTOSTEILHO (DOPMYJIHPOBATh OOOOIIECHHUS W BBIBOJABI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAONIOJICHUS, WCCJICOBAHUA, OIEHUBATh JOCTOBEPHOCTh
MOJYyYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IICHHIA,

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCA, a TAKXKE BBIJBHTATH
MIPEATOIOKEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmanmeii:

BBISIBJIATh HEOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJI1 PEUICHUS 33]1a4H;

BbIOMpaTh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBaTh W HUHTEPHPETUPOBATH
WH)OPMAITHIO PA3TMUYHBIX BUAOB U (JOPM TIPEICTABIICHHUS,

BEIOWpaThs (opMy TpeACTaBiIeHUS WHGPOPMAMA W WUTIOCTPUPOBATH
permaeMbie 3a/add  CXeMaMH, AWarpaMMamMu, WHOW rpadukod W WX
KOMOHMHAIHMSIMH,

OIICHWBATh HAAEKHOCTHh WH(OpPMAIUK 1O KPUTEPHSIM, TPEII0KESHHBIM
yuuTeaeM Win ¢hOPMYITHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSI:

BOCIIPHHKUMATL H (I)OpMy.]'H/IpOBaTB CYKACHHUA B COOTBCTCTBHUHU C YCIIOBUSAMHA
Hu nejrsaMu O6H.[€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBEIPAKaTh CBOXO TOYKY 3PCHHA



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS TIO XOMY PEHICHUS
33124, KOMMEHTHUPOBATH MOJTYUCHHBIN Pe3yJIbTaT;

B X0Ji¢ 00CYXJIECHUS 33/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI,
mpoOIeMBI, PEIaeMoON 3aa9r, BHICKA3hIBATh WJCH, HAICJICHHBIC HA TOUCK
PEIICHHS, COMOCTABJIATh CBOM CYXACHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYXHWBATh PA3jIMUYME W CXOJCTBO TO3WIUH, B
KOPPeKTHOH hopme HopMyTupOBaTh PA3HOTIIACHS, CBOW BO3PAKECHHSI,
MIPEICTABIIATh pe3yIbTaThI pelIeHus 3a/aum, IKCIICPUMEHTA,
WCCIICI0BAHMS, IPOEKTA, CAMOCTOATEILHO BEIOMPATh (hOpMAT BHICTYIIJICHUS
C YU€TOM 337a4 NPE3EHTALMKA U OCOOEHHOCTEN ay IUTOPUH;

MOHUMATh W UCTOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW W WHINBHIYTbHON
padoTHI IPH PEIICHUH YUeOHBIX MAaTEMAaTHUSCKUX 3a7a4;

MPUHUMATH T COBMECTHOM ACATEILHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOTBI, pacmpeacnarTh BUIb pPadOT, TOTOBAPUBATHCA,
00Cy>XJaTh MPOLIECC W PE3YyJbTaT padoThl, 0000IMaTh MHEHHA HECKOJIBKHX
JIIOICH,

y4acTBOBaTh B TPyNmoBbiX ¢opMax paboTel (0OCYykaeHUs, OOMEH
MHEHHSAMH, MO3TOBBIC TIITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHI
U KOOPJWHWUPOBATh CBOW JIEHCTBHS C JAPYTMMH UICHAMH KOMAaHJbI,
OIICHWBATh KAueCTBO CBOErO BKJIaAa B OOIMWNA MPOMYKT MO KPUTEPHSIM,
c(hopMyTMPOBAHHBIM YYaCTHAKAMH B3aMOICHCTBHS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranuzanus:

CaMOCTOATEIFHO COCTABJIITH TUIAH, alTOPUTM PEIICHUA 3a1aud (WA €TO
4acTh), BHIOMPATh CHOCOO PEMICHHUS ¢ YYETOM HMMEIOMIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI PEMICHUH ¢ YIETOM HOBOH WHMOPMAIHH,

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTELIEKT:

BJIAJETh CIOCO0AMU CAMONPOBEPKH, CAMOKOHTPOJIA MpoOLiecca U Pe3ysibTara
PELICHU MAaTEMATUYECKOM 3a/1a4H,

MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB,
HaWJICHHBIX OLIMOOK, BHISIBJIEHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABJICHHON LEIH U
YCJIOBUSAM, OOBACHATh MPUUYMHBI JOCTHXKEHUS WJIM HENOCTHXKCHUS LEIH,
HaXOJUTh OIKUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJ/IbTATDBI



K koniy oOydenus B 7 KJacce OOYUYArOIIMMCA TOJYUYHT CICAYIOIINE
MPEAMETHBIE PE3YJIBTATHI:

Uwnrare wHOpPMAIMIO, TPEACTABACHHYIO B Ta0auIax, Ha aAarpaMmax,
MPEACTABIATh JAHHBIE B BUAE TaONHIl, CTPOUTH JgUArPaMMBbl (CTOJIOMKOBBHIE
(cronbuaTsie) ¥ KPYTOBBIE) MO MaCCHBAM 3HAUCHUM,

OnucbiBaTh W HUHTEPNPETUPOBATH  pEAIbHbIE  YUCJIOBBIE  JIAHHBIC,
MPEICTaBIICHHBIE B TAOMWITAX, HA AUAarpaMmax, rpadukax.

Hcnonw3oBaTh A7 ONUCAHUA AAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTHKH:
cpenHee apuMETHUECKOE, MeauaHa, HauOOJbINee W HAWMEHBINIEE 3HAUCHUS,
pa3max.

NmeTs mnpencraBieHue O CilydyalHOW HM3MEHUMBOCTHM Ha MpUMEpax IIeH,
(pr3UUeCcKNX BETUYWH, aHTPOTIOMETPHUUYCCKHAX NAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOydenus B 8 kJjacce o0OydYarOIIMMCSA TOJYUYHT CICAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

W3Bnekate m mpeoOpa3oBbBaTh WHGOPMAIHIO, TMPEACTABIICHHYIO B BHIE
Tabnwil, nuarpaMm, TpaduKoB, MPEACTABIATh JAHHBIC B BUIEC TAOJHII, TAArPaMM,
rpadukos.

OnuchiBaTh JAaHHBIE C TOMOIIBKD CTAaTUCTUYECKUX TOKAa3aTelel: CpeaHuX
3HAUEHWH U MEP paccenBaHMs (pa3Max, TUCTIEPCHS U CTAaHAAPTHOE OTKJIOHCHHE).

HaxoauTe 4acToThl YMCIOBBIX 3HAYEHHUN W 4aCTOThI COOBITHI, B TOM YHCIIE
0 pe3yJibTaTaM U3MEPEHUN 1 HAOIIOICHUH .

HaxoauTe BEpOATHOCTH Clly4allHbIX COOBITHI B OMbITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCIE€ B OMNBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSAMU.

Hcmonb3oBarh rpadMyecKne MOJENH: JASPEBO CIYYAWHOTO HKCIICPUMEHTA,
auarpamMmbl DHjiepa, YuciioBas npsmas.

OnepupoBaTh  MOHATHUSAMU. MHOXECTBO, [MOJMHOMXECTBO,  BbBIMIOJIHATH
omepalyl HaJl MHOXKECTBAMHU: OOBECIUHEHUE, TMEPECCUCHUE, JOIMOIHEHUE,
MEPEUYUCTIATH FJIEMEHTHI MHOXECTB, MPUMEHATH CBOMCTBA MHOMXECTB.

Hcnonp3oBarh Tpaduueckoe MPEeACTaBICHUE MHOXKECTB W CBA3EH MEXIy
HUMH JJI OMUCAHUS MPOLIECCOB U SBJICHUM, B TOM YMCJI€ MPU PELICHUU 3a7a4 U3
JPYruX yu4eOHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kjacce o0OydYarOIIMMCSA TOJYYWT CIEAYIOIINAE
MPEAMETHBIE PE3YJIbTATHI:

W3Bnexkate w mpeoOpa3oBbBaTh WH(OpPMAIUIO, TMPEACTABICHHYIO B
Pa3TUYHBIX WCTOYHWKAX B BHJE TAOMUIl, AuarpamMm, rpaduKoB, TPEICTABIATH
JAHHBIC B BHUJIC TAOJIUII, IMarpamMmm, Tpa)uKoB.



Pemiare 3agauM OpraHW30BaHHBIM MEPEOOPOM BApPUAHTOB, a TaKKE C
UCIOIb30BaHUEM KOMOMHATOPHBIX TPABWII U METOJIOB.

Hcnonb30BaTh OMMCATENIBHBIC XAPAKTEPUCTUKU 11 MACCHUBOB YMCJIOBBIX
JTAHHBIX, B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHMS.

HaxoauTe 4acToThl 3HAUEHUN U YAaCTOThl COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIO ACHU.

HaxoauTe BEpOATHOCTH Clly4yalWHbIX COOBITHH B M3YUCHHBIX OMbBITAX, B TOM
YUCJIE B OMBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMH, B CEPUAX
WCTIBITAHUH 10 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIH.

Nmere mnpexncraBiieHWE O CAy4allHOM BEJIMYMHE W O PaCOpPEACIICHUH
BEPOATHOCTEN.

NmeTh mnpencraBieHUE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4allHOM M3MEHUMBOCTH U O POJIA 3aKOHA OOJBIINX YUCET B
MPUPOJIC U OOIIECTBE.






















































YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUISA YUYEHUKA

* Maremaruka. BeposaTHOCTb U cTaTucTHKA: 7 - 9-¢ Kjacchl: 0a30BbIH YPOBEHD:
yaeOHMK: B 2 4acTax, 1-oe uzmanwme, 7-9 kmacce/ Beiconkuii U.P., Sdmenko U.B.;
nox penakiyent Amenko U.B., AkunonepHoe ob6iectBo «M3narenscTBo

«IIpoceemenue»

METOIUYECKHUE MATEPHUAJIbI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






