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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHpPE BEPOSITHOCTh U CTATHCTUKA MPUOOPETAIOT BCE OOJIBIIYI0 3HAUUMOCTh
KaK C TOYKH 3pEHUs NMPAKTHUUYECKUX NMPHIOKEHHH, TaK U UX POIU B 00pa30BaHUM, HEOOXOAUMOM KaXJIOMY
yenoBeKy. Bo3pacraer unciio npodeccuit, mpu OBIaAEHUU KOTOPBIMH TpeOyeTcs xopolast 6a30Basi OArOTOBKa
B 00J1aCTH BEPOSTHOCTH U CTAaTUCTHKH, TaKas IMOArOTOBKA Ba)kHA JJIS IPOJOJDKEHHsS 0Opa3oBaHUSA W AJIS
YCIIEIIHOM MPOo(dhecCHOHAIBHOM Kapbhephl.

Kaxplii 4enoBeK MOCTOSIHHO NPUHMMAET PEIeHHs Ha OCHOBE HMEIOIUXCA y Hero JaHHbIX. [l
00OCHOBAHHOTO MPUHATHS PELICHHUS B YCIOBHIX HEIOCTaTKa WM M30bITKa MHPOPMALUU HEOOXOAUMO B TOM
Yuciie XOpoIo chOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUUYECKOE MbIIIUIeHUE. VIMEHHO M03TOMY BO3HHUKIIA
HEO0OXO0IUMOCTh (POPMHUPOBATH y OOydaromuxcst (yHKIIMOHATBHYIO TPAMOTHOCTH, BKIIIOUAIONIYIO B ceOs
yYMEHHUE BOCIIPUHUMATh U KPUTUUYECKH aHAJIM3UPOBATh HH(OPMALIHIO, IPEICTABIEHHYIO B pa3IMUHbIX hopMax,
NOHMMATh BEPOSITHOCTHBIM XapaKTep MHOTUX pEaJbHbIX IIPOLIECCOB M 3aBUCUMOCTEW, IPOU3BOJIUTH
IpOCTENIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH IIPUHIIUIIAMU cOOpa, aHAIIN3a U MIPEJICTABICHHS JaHHBIX U3
pasIn4HbIX cdep KU3HU O0IIEeCTBA U TOCYAAPCTBA MPUOOIIAaeT 00yJaroMXCs K 00IIECTBEHHBIM HHTEPECAM.
N3ydyeHne ocHOB KOMOMHATOPUKY Pa3BUBAET HABBIKM OpraHU3aluy nepedopa U mojaAcy€Ta yuciia BApUaHToB, B
TOM 4YHCJIE€ B NPHUKIATHBIX 3ajayaX. 3HAKOMCTBO C OCHOBaMHM TEOpHM IpadoB CO31aET MaTeMaTH4ECKUN
dynaameHT s GpopMUpOBaHUS KOMIIETEHIMA B OONacTH MHPOPMATUKUA W HU(GPOBBIX TexHoyoruil. Ilpm
U3Yy4EHHH CTATUCTUKU U BEPOSTHOCTH 00OTallaloTCs MPEeACTaBICHHUs 00y4aroLUIMXCsl O COBPEMEHHOM KapTHHE
MHpa U METOJIaX ero UCCIeNoBaHus, (OpPMUPYETCSI TOHUMAHHUE POJM CTATUCTHKH KaK MCTOYHUKA COIMAIBHO
3HaYMMOI MH(OPMAIMK U 32K/ IbIBAIOTCS OCHOBBI BEPOSATHOCTHOI'O MBIIIJICHHSL.

B cooTBeTcTBMM C JaHHBIMH LEISAMH B CTPYKTYype MPOTpaMMBI yueOHOTO Kypca «BeposTHOCTh u
CTaTUCTHKA» OCHOBHOro o0Imiero o0pa3oBaHMs Ha YIIyOJEHHOM YpPOBHE BBIJENEHBl CIIEAYIOIINE
coJiepkarenbHO-MeToauueckue auHuM: «lIperncraBieHre JaHHBIX M ONUCATeNbHAs  CTaTHCTHUKAY,
«BeposaTHocThY, «DneMeHTbl KOMOMHATOPUKKNY, «BBenenue B Teoputo rpagoy», «MHoxecTBa», «Jloruka.

Copnepxanue nuHuu «lIperncraBieHne NaHHBIX M ONUCATENbHAs CTATUCTUKA» CIIY)KUT OCHOBOM AJis
(dopMHpOBaHUS HABBIKOB pabOThl ¢ MHOpPMaLMel: OT YTeHHWs W UHTEepHpeTanuud UHPOpMaluy,
MPEICTABICHHON B TaOJMIIax, HA JUarpaMMax u rpadukax, 10 cOopa, MpeaCTaBIeHUS M aHalu3a JIaHHBIX C
UCIOJIb30BAaHUEM CTaTUCTHYECKUX XapaKTEepUCTHK CpelHUX U paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuJaroluecs y4arcsi CYUThIBaTh U HHTEPIPETUPOBATH JaHHbBIE, BBIIBUTATh, apTYMEHTUPOBATh U KPUTUKOBAThH
IpOCTEHIINE TUIIOTE3bl, Pa3MBIIUIATE Haja ()aKTOpamMH, BbBI3BIBAIOLIIMMHM H3MEHUYUBOCTb, M OLIEHHBATh HMX
BJIMSTHUE HA pacCMaTPUBAEMbl€ BETMUMHBI U TPOLIECCHI.

WMHTYyNTUBHOE NPEICTABIECHUE O CIy4alHOM M3MEHYMBOCTH, MCCIEIOBAaHUE 3aKOHOMEPHOCTEH U
TEHJCHLINNA CTAaHOBUTCS MOTHMBHMPYIOLIEH OCHOBOM JUJISl M3Y4YEHHUS TEOPHUH BEPOSTHOCTEH. bonbiioe 3HaUYeHHE
MMEIOT IPAKTUYECKUE 3aJaHUsl, B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMH.

[TonsiTie BEpPOSITHOCTH BBOJIUTCS Kak Mepa IMpaBAonoAoOHs ciydyailHoro coObitus. Ilpm m3ydenuun
yuyeOHOro Kypca oOydaromuecs 3HAKOMSTCA C TMPOCTEHIIMMH METOJaMH BBIYMCICHUS BEPOSITHOCTEH B
CIIy4afHBIX SKCIIEPUMEHTAX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU HMCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMU,
MO3BOJISIOIIMMHU CTaBUTh M pemaTh Oojiee CIOXHBbIE 3a7aud. B yueOHbIM Kypc BXOIIT HadalbHbIE
MPEJICTABICHUS O Cy4YalHBbIX BEIMUMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCyIIeCTBISETCS 3HAKOMCTBO 00YUaIOIIMXCsl C MHOXKECTBAMU U OCHOBHBIMHU
orepanusiMu HaJl MHOXKECTBAMHU, PAacCMaTPUBAIOTCS MPUMEPbl MPUMEHEHUs TpadoB U JIEMEHTOB TEOPUU
MHOXECTB JUIs peIIeHUs 3aJad, a TakKe MCIIOJIb30BaHHUs B JPYTrUX MaTeMaTHYeCKHX Kypcax M y4eOHBIX
npeaMerax.

Ha u3yuyenue yuebHoro kypca «BeposiTHOCTh U cTatucTuka» otBoautcs 102 vaca: B 7 knacce — 34 yaca
(1 gac B Henenmo), B 8 kmacce — 34 gaca (1 gac B Henenio), B 9 kitacce — 34 gaca (1 gac B Hezelio).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

[IpencraBieHre NaHHBIX B BHUAE TAONMIl, TuUarpaMM. 3aroJHEHHE TaOJUI, YTEHHE M IOCTPOCHUE
CTONOUKOBBIX (CTONOYATHIX) M KPYroBbIX Auarpamm. UTeHue rpadukoB pealbHBIX MpoleccoB. M3BieueHue
UH(OPMALIUU U3 TUarpaMM U TabJIUI, UCIOJIb30BAHNE M HHTEPIPETAIHS JaHHBIX.

OrnucarenbHas CTaTUCTUKA: cpefHee apumMeTuueckoe, MeArana, pa3Max, HauboJbIllIee 1 HauMEeHbIIIee
3HAYEeHHUs, KBAPTWIH, CPEHEE TAPMOHHUYECKOE, CPEIHEE TAPMOHUYECKOE YUCITIOBBIX IaHHBIX.

[Tpumepsl crmydyailHOM M3MEHUYMBOCTH MpPHU H3MEPEHHUAX, B MAacCCOBOM IPOU3BOJACTBE, TEHACHLUU U
ciyyaiiHple KojeOaHUs, TPYNIUPOBKA JAaHHBIX, MPEJCTABICHHUE CIy4yailHOH HM3MEHYHMBOCTH C TOMOIIBIO
Jarpamm, 4acTOThI 3HAUE€HUH, CTaTUCTHYECKAs YCTOMYHBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yucno pédep u cymMMapHas creneHb BepimuH. [lonarue o
cBs3HbIX Trpadax. I[lyrm B rpadax. ILlemm u mukasl. OOxonm rpada (ditnepoB myth). Ilonstue 00
OpUEHTHPOBAaHHOM rpade. Pemenne 3agau ¢ momMomipo rpados.

YTBepkaeHusT U BbicKasbiBaHHsA. OTpullaHUE YTBEPXKIEHUS, YCIOBHBIE YTBEpPXKACHUSA, OOpaTHbIE U
PaBHOCWIIBHBIC ~ yTBEP)KICHUS, HEOOXOQUMBIE W JOCTaTOYHBIC YCJIOBHUS, CBOMCTBAa M  IPU3HAKU.
[TpoTHUBOMONOXKHBIE YTBEPKACHUS, JOKA3aTEIbCTBA OT IPOTUBHOTO.

CryyaliHbli SKCIIEPUMEHT (OTIBIT) U Ci1y4aiiHoe coObITHE. BepoaTHOCTb M yacToTa CIIy4yaliHOrO COOBITHSL.
Ponb ManoBeposTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.

8 KVIACC

MHoxecTtBO M noaMHOXkecTBo. IlpuMepsl MHOkecTB B okpyxkaromem wwupe. llepeceyenune un
oObearHeHHe MHOXecTB. J[narpammel Oinepa. UYuncioBble MHoOkecTBa. [Ipumepbl MHOMKECTB U3 KypCOB
anreOpbl U reomeTpuu. llepeuncieHre 3J€MEHTOB MHOXKECTB € IMOMOIIBIO OPraHM30BAHHOTO nepedopa U
IpaBuia yMHOXeHUsA. PopMyIia BKIFOUEHUS-UCKITIOYEHUS.

OneMeHTapHble COOBITHS. BeposTHOocTH ciny4daHbIX COOBITHH. ONBITBI C PaBHOBO3MOXKHBIMHU
3JIeMEHTapHbIMU COOBITUAMU. CyyailHbIi BBIOOD.

W3mepeHne paccenBaHUs YHUCIOBOIO MaccuBa. JlUcHepcHs M CTaHAAPTHOE OTKJIOHEHHE YUCIOBOIO
Habopa. CBoiicTBa JUCHEPCUU M CTAaHJAPTHOTO OTKJIOHEHHMA. JlMarpaMMbl pacceuBaHuUs ABYX HaOJI0OJaeMbIX
BEIWYMH. JIMHEWHAs CBA3b HA IUarpaMMe pacCeUBaHUs.

Hepero. JlepeBo ciyuaiiHoro skcnepumenTa. CBOMCTBA AEPEBBhEB: €NUHCTBEHHOCTh MyTH, CBSI3b MEXKITY
YHCIIOM BepUIMH U uncioM péodep. [Tonsarue o mnockux rpadax. Pemenne 3a1a4 ¢ mOMOIIBIO 1€PEBbEB.

Jlormueckue coro3bl «M» u «MJIM». CBsi3p Mexay JIOTMYECKMMU COI3aMHU W ONEpalusiMu Haj
MHOXecTBaMU. VIcrop30BaHne IOTHYECKUX COI030B B anreodpe.

CrnyuaiiHple CcOOBITHSI Kak MHOXKECTBAa JJIEMEHTapHBIX COOBITUH. I[IpOTHBOMONOXKHBIE COOBITHS.
Omnepanyu Haja coObITUIME. DOpMYyIIa CIIOKEHHS BEPOSATHOCTEH.

[IpaBuno yMHOXEHHsI BEpPOSTHOCTEW. YCIOBHas BepOATHOCTb. lIpencraBiieHne ciydaliHOTO
9KCIEpUMEHTa B BUjIE iepeBa. HeszaBucumblie coOBITHS.

9 KJIACC

KomOunaTtopHoe npasuiio ymHoxxeHus1. [lepecranoBku U GpakTopuan. Yucno coueTaHuii U TpeyroJbHUK
[Tackans. CBoiicTBa uncen couetanuil. bunom Herotona. Pemenue 3aia4 ¢ ucnosnap30BaHueM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTb. CityyaiiHblil BBIOOp TOUKHM U3 (PUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka, U3 TyTH
OKPY>KHOCTH.

Hcneitanus. Yenex u Heynada. Cepus ucnbiTaHui 1o nepsoro ycnexa. Cepust ucnbitanuii bepnysnm.
BepositHocTH coObITHIl B cepun ucnibiTanui beprymmu. CiiydaifHbIl BIOOP U3 KOHEYHOTO MHOXKECTBA.



CnyualiHas BenuMuMHAa M pacnpezeineHue BeposTHocTeil. Ilpumepsl ciydaliHpIX Benn4yuH. BaxxHble
pacnpeneseHuss — 4MCIO IONBITOK B CEPUU MCIBITAHUM O MEPBOrO yCIeXa M YHUCIO YCIEXOB B CEpUU
ucnbITaHui bepHymm (reoMeTpudeckoe 1 OMHOMHAIIBHOE PaCIpeCTICHNS).

MaremaTnueckoe OKUAAHUE CIIydalHOW BEIMYMHBI. DU3NYECKUI CMBICT MAaTEMAaTUYECKOTO OKUIAHHUS.
[IpuMeps! UCIIONB30BaHKU MaTEMAaTUYECKOr0 OKMAaHMs. Jlucnepcus U CTaHIapTHOE OTKJIOHEHUE CIIy4aiiHOU
Benn4rHbl. CBOMCTBA MATEMAaTUYECKOTO OKMIAHUA U AMCIIepcUur. MaTeMaTnueckoe 0KUJaHUE U JUCIIEPCHS
WU3Y4YEHHBIX PaCIpeICICHUN.

HepaBencrBo UYeOpiméBa. 3akoH OoibIiuMX 4Yucen. MaremMaTHyecKhMe OCHOBaHMs H3MEPEHUs
BepOsATHOCTEW. Ponlb 1 3Ha4YeHue 3akoHa OOJIBLIIMX YHCEN B HayKe, B MPHUPOJE M OOIIECTBE, B TOM YHCIE B
COLIMOJIOTHYECKUX 00CIIEJOBAHUAX U B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrpaMMbl 110 MaTEMATHKE XapaKTEPU3YIOTCS B YaCTHU:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

IPOSIBJIEHUEM MHTEpeca K MPOLIJIOMY M HACTOSILEMY POCCHUMCKOW MaTeMaTHKH, LEHHOCTHBIM
OTHOLICHHEM K JOCTHKCHHMSM POCCHMCKMX MAaTEMAaTHMKOB M POCCUNCKOM MaTeMaTU4YeCKOW IIKOJIBI, K
UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B PYrUX HAyKax M MPUKIAJHBIX cepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITOJIHEHHIO OOS3aHHOCTEH IpakJIaHWHA U pealIn3alliyl ero Mpas, MPECTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUI, MpoLENyp I'pakJaHCKOIo
oOmrecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM IOCTHKEHUIM HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B
JIESITEIBHOCTH YYEHOTO;)

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTUBHOE y4acTHUE B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIPaBIEHHOCTH,
OCO3HaHMEM BAKHOCTHM MAaTEeMAaTHYECKOro 00pa3oBaHMs Ha MNPOTSDKEHUM BCEH KU3HM IS YCIEUIHOMN
npoeCCHOHATPHON JESITeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HOCTPOCHUEM MHMBHIyaIbHON TPAEKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB
U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUS

CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MATEMAaTHYECKMX OOBEKTOB, 3a/ay,
pELIEHUH, pacCyKICHUM, YMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOI0 NO3HAHUSA:

OpHUEHTAllMe B JESATEeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX MpEACTaBI€HUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa, MPUPOJLI M OOIIECTBa, MOHMMAHUEM MaTeMAaTHYECKOM HayKH Kak
cdepbl 4YEIOBEUYECKOH esITEeIbHOCTH, 3TaloB €€ pa3BUTUS W 3HAYMMOCTHM JJIS PAa3BUTHUSA LMBUIIM3ALMH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHKU U MaTEMaTUYECKOH KyIbTYpOH KaK CpeJICTBOM IMO3HAHUS MUPA, OBJIa/IEHUEM
HaBBIKaMU MCCIIEA0BATENBCKON EATENBHOCTH;

6) d¢usnueckoro BocnuTaHMSA, (OPMHMPOBAHHMS KYJIbTYPbl 3A0POBbS W 3MOLMOHAJIBLHOIO
Osaromostyqus:

TOTOBHOCTBIO MIPUMEHSTh MaTEMaTUYECKHUE 3HAHUS B MHTEPECaX CBOETO 370POBbsI, BEACHUSI 3/10pPOBOTO
o0pa3a *KM3HM (370pOBOE MHUTaHUE, COATaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, peryispHas Gusnueckas
AKTUBHOCTbH), CQOPMUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOro ke
IIpaBa Jpyroro 4ejoBeKa;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpHEHTAaIlMe Ha MPUMEHEHHe MaTeMaTHYeCKUX 3HAHWU Ul pelleHMs 3a/ad B 00JaCTU COXPAHHOCTH
OKpY’Karolllel cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKH WX BO3MOKHBIX MOCIEACTBUM ISl OKpYXKarouiei
Cpezbl, 0CO3HaHUEM II00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM U MyTeil UX pelieHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpe/bl:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, NOBBILIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH uepe3 MPaKTHUECKYIO JAESITeIbHOCTb, B TOM YHCJIE€ YMEHHE YUYHUTHCS Yy APYTUX JOJEH,
npruoOpeTaTh B COBMECTHOMN JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTUX;

HEOOXOUMOCThIO B (DOPMHPOBAHMM HOBBIX 3HAHUU, (POpMynHpOBaTh UAEH, MOHATHUS, THIIOTE3bI 00
00BEKTax M SBICHHUSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABaTh JE(PUIUTH COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE pPa3BUTHE;



CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIMIO KaK BBI3OB,
TpeOyIoMMii KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE pelICHUS U JeHCTBUS, (OPMYIUPOBATh U OLIEHUBAThH
PHUCKH U TIOCENICTBHS, (GOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBOEHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS Y
oOyuarorierocsi OyayT copMUPOBaHbI MeTanpeaMeTHbIe Pe3yJbTAaThl, XapaKTEPU3YIOLIUECS OBJaJCHUEM
YHUBEPCAIbHBIMU TM03HABATEIbHBIMU JIEUCTBUSIMHU, YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JIEUCTBUSIMU U
YHUBEPCATbHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilCTBUS
ba3oBble joruyeckue AeficTBus:

BBISIBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHBbIC NPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSATHUH,
OTHOWICHWIA MEXIY MOHATHAMH, (OPMYIHPOBATH OIPENEICHUS TMOHITHH, YCTAHABIMBATH CYIIECTBEHHBIN
MpU3HAK KIAaCCHU(PUKAIIMU, OCHOBAHHUSI JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTO aHAIIN3a;

BOCIPUHUMATh, (OPMYJIMPOBATh U MPeoOpa30BbIBATH CYKJECHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIE, YACTHBIEC U OOIIHEe, YCIOBHBIE;

BBISBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTHBOpeYHs B (pakTax, TaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX, MPEJIaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHNIA;

JIeJ1aTh BBIBOJIbI C MCIIOIb30BAaHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUCHHH,
YMO3aKJIIOUEeHU M0 aHAJIOTHH;

pa3buparh J10Ka3aTelbCTBA MATEMAaTUYECKUX YTBEP)KIACHHUH (MpsSMblE M OT IMPOTUBHOIO), MPOBOIUTH
CaMOCTOSITENIbHO JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (AKTOB, BBICTPAWBATh APTyYMEHTAIIMIO, MPUBOAMTH
PUMEPBl ¥ KOHTPIPUMEPHI, TPUMEHITh METOJ MAaTeMaTUYCCKOW HHIYKIIUH, OOOCHOBBIBATH COOCTBCHHBIC
paccyXJIeHuUs;

BbIOMpaTh croco0 peuieHus: yueOHoH 3a1auu (CpaBHMBATh HECKOJIBKO BapHMaHTOB PELEHUS, BBIOUPATh
HanOoJiee MOAXOAIMUN ¢ yYETOM CaMOCTOSITETILHO BIJICIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HMCCIEI0BATENbCKUIT MHCTPYMEHT MO3HAHUSA, (POPMYIHPOBATH BOMPOCHI,
¢dukcupyrolme NpoTUBoOpeure, NpodIemMy, CaMOCTOSITENILHO YCTaHABIIMBAaTh HCKOMOE U JJaHHOE, POPMHUPOBAThH
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOO MO3HIIMIO, MHEHUE;

MPOBOAMTH 10 CAMOCTOSTEIILHO COCTABIIEHHOMY IUIaHY 3KCIIEPUMEHT, UCCIIE0OBAHNE MO0 YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTHYEeCKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX 1y cO00i;

CaMOCTOSITENIbHO (POPMYITHPOBATH 00OOIIIEHUS M BEIBOJBI 110 PE3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
UCCIIEI0BaHMs, SKCIIEPUMEHTA, OLIEHUBATh JTOCTOBEPHOCTH MOJIyUYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHUI;

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAKXKE BbIIBUTaTh MPEAIOJIIOKEHHS O €0 pa3BUTUN
B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh WHGOPMAIIUHU, NAHHBIX, HEOOXOAMMBIX ISl PEIICHUS
3a/1a4i;

BBIOHpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh M MHTEPIIPETUPOBATh MHPOPMAIUIO PA3TUYHBIX BHIO0B
u GopM IpeICTaBICHHUS;

BbIOUpaTh (popMmy mperacTaBieHUs WHGOPMAIMU U WLTIOCTPUPOBATH pEIIaeMbIe 3a/ladydl CXEMaMH,
JTuarpaMMamMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TIO0 KPHUTEPHUSM, MPEIJIOKEHHBIM HIU CHOPMYTHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



BOCIIPHHUMATh U (POPMYIIMPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSMHU U IIENSIMH OOIICHUS, SCHO,
TOYHO, TPAMOTHO BBIPayKaTh CBOK TOUYKY 3PEHHS B YCTHBIX U TUCBMEHHBIX TEKCTAX, JaBATh NOSICHEHUS 110 X0y
pelieHus 3a/1a4l, KOMMEHTUPOBATh MOJIYyYEHHBbIN pe3yibTar;

B Xoje oOCyXIeHusl 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, MPOOJIEMBbI, pelaeMoit
3a/1a4M, BbICKA3bIBaTh MJIEU, HALIEJICHHBIC HA [TOMCK PEIIEHUs], COIIOCTABIIATh CBOM CY)KJIEHUS C CYKIECHUSAMU
JIPYTHX YYacTHHUKOB Juanora, OOHapy»KuMBaTh pasziM4yhe U CXOJICTBO MO3UIUI, B KOPPEKTHOW ¢dopme
(dbopMynHUpoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEACTABIIATh PE3YNbTAThl PEIICHUS 33a4M, SKCIIEPUMEHTA, UCCIIEJOBAaHUs, IPOEKTA, CAMOCTOSATEIbHO
BBIOMPATH (OPMAT BBICTYIJICHUS C YIETOM 3aja4 MPE3eHTAIUU 1 OCOOCHHOCTEH ayIuTOPHH;

MOHMMATh W MCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOM W WHAMBHAYaJbHON pabOThl MPH pEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3a]ad, MPUHUMATh 1eJIb COBMECTHOM NESATEIBHOCTH, IUIAHUPOBATh OPTaHU3ALUI0
COBMECTHOM paboThl, paclpeAesnsiTh BUIbI paboT, JOrOBapUBaThCs, 00CYKIaTh MPOLIECC U pe3yNbTaT paboThl,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYyMIOBBIX (popmax paboThl (0OCYKIAeHHS, OOMEH MHEHUN, «MO3TOBBIE HITYPMbBI» U
WHBIC); BBIOIHATH CBOIO YacTh PabOTHI M KOOPJMHHUPOBATH CBOM JICHCTBUS C IPYTUMH YJICHAMU KOMAaHJIBI,
OLICHMBATh KauyeCTBO pe3yJdbTaTa M KadecTBO CBOETO0 BKJIaga B OOLIMN pe3ynbTaT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIe yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuszanmsi:

BBIABJIATH HpO6JICMI)I AJid pCIICHHA B JKU3HCHHBIX H y‘-Ie6HI)IX CUTyalludX, OPHUCHTUPOBATHLCA B
Pa3JIMYHBIX NOJX0/aX IPUHATHUS pelleHUH (MHAMBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITENIFHO COCTaBIISITh IUIAH, allTOPUTM pEIICHUs 3aqauu (WM €ro 4acTh), BBIOMpPATh CHOCOO
peleHuss ¢ Y4€TOM MMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTb U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJICKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIiecca U pe3ysibTaTa pelieHus MaTeMaTH4eCKOn
3aJa4u, CaMOMOTHBALIUU U pe(IIeKCUH;

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTH IMPU PCIICHHWU 3aaa4d, BHOCUTb KOPPCKTHBLI B
JIesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAalIGHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OLCHUBATb COOTBCTCTBHUC PE3yJIbTaTa ACATCIBHOCTHU MMOCTaBJIICHHOM acjm U YCIOBHAM, OOBSICHATD
HNPUYMHBI JOCTHKEHHS WIIM HEJJOCTHXKEHUS LeNH, HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BBIpAXXAaTb OSMOOWH IPH HU3YYCHUU MATCMATHUYCCKHUX 00BLEKTOB U q)aKTOB, JaBaTb S5MOUOWOHAJIBHYIO
OLICHKY PELIEHUs 3aJauu.

INPEJIMETHBIE PE3YJIBTATDBI

K koH11y 00ydenus B 7 kjiacce 00Oydaronuics OJTYUUT CIEAYIOIINE PEAMETHbIE Pe3yJIbTaThl:

Yurate uHpOpManmio, NpeACTaBIEHHYIO B Ta0IMIIaX, HA JUarpaMmax, MpeJCTaBIsATh JaHHbIE B BUJE
TaOJIHIL, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIE) M KPYTOBbIE JUArpaMMBbl [0 MacCUBaM 3HAYEHUH.

OnuceiBaTh U HMHTEPHPETUPOBATH PEAJbHBIE YHUCIIOBBIE JIaHHBIE, IMpPEJICTaBICHHbIE B TaOIuIaX, Ha
nuarpaMmax, rpadukax.

Hcnonp30BaTh JUisi ONUCAHMS JAaHHBIX CTATUCTHMYECKHE XapaKTEpUCTHKHU: cpelHee apudmernyeckoe,
MenMaHa, HauOoJIbIllee 1 HaMMEHbIIee 3HAYSHUS, pa3Max, KBAPTUIIH.

HmeTh mpeacTaBieHUE O JOTUYECKUX YTBEPXKJIEHUSAX W BBICKA3bIBAHMSX, YMETh CTPOUTH OTPHUIIAHUSA,
(GbopMyIHpOBaTh YCIOBHBIE YTBEPKICHUS IPU PELLICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX yUYEOHBIX KYpPCOB, UMETh
IPEJICTaBICHUE O TEOPEMAX-CBOMCTBAX U TeOpeMax-IIpU3HaKax, 0 HEOOXOAUMBIX U IOCTATOUYHBIX YCIOBHUSX, O
METO/IE 10Ka3aTeIbCTBA OT IPOTHUBHOTO.



VMMeTs mpeacTraBieHHE O CIy4alHOW M3MEHYMBOCTH Ha IIpUMEpax pe3ysIbTaTOB H3MEPEHHUH, LIEH,
(GU3NYeCKUX BEIWYMH, AaHTPOINOMETPUYECKHUX JAHHBIX, HMEThb IPEJICTaBIE€HHE O CTATUCTUYECKOMN
YCTONYUBOCTH.

Hcnonp30BaTh I ONMCAHMS JAHHBIX YacTOThl 3HAYCHWM, TIPyNNMPOBATh JaHHBIE, CTPOUTH
TUCTOIPaMMBbI IPYIIIMPOBAHHBIX JAHHBIX.

Hcnonb3oBate rpadsl Ui peleH s 3a1a4, UMETh IIPEICTaBICHHE O TEpPMUHAX TEOPHH IpadoB: BEpIINHA,
pebpo, 1enp, MUK, MyTh B Tpade, UMeTh IpeacTaBieHue 00 o0xone rpada u 06 OpueHTHPOBAHHBIX rpadax.

K xoniy o6y4enus B 8 kjiacce 00y4aromuiics HOIY4UT CIEAYIOMINE IPEIMETHBIC PE3YIIbTAThI:

OnepupoBaTh MOHATHUSAMH MHOXECTBA, IOJAMHOXECTBA, BBINOJIHATH ONEPALMM HAJ MHOXECTBAMM:
00beIMHEHNE, TEPEeCceUYeHHE, NEPEUYUCIATh 3JIEMEHThl MHOXKECTB C HCIOJIb30BAaHUEM OPIraHHW30BAaHHOTO
nepebopa ¥ KOMOMHATOPHOI'O IIPAaBUIIa YMHOKEHHMSL.

HaxoauTte BepOsSTHOCTH CIy4alHbIX COOBITUH B CIIy4ailHBIX OIBITAX, 3HAs BEPOSTHOCTH AJIEMEHTAPHBIX
COOBITHI, B TOM 4YHCJI€ B ONbITAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU, UMETh MOHSATHE O
Clly4aifHOM BbIOOpE.

OnuceiBaTh JJaHHBIE C MOMOUIbIO CPEAHUX 3HAUYEHUH M Mep paccenBaHuUs (IUCHEpPCHs U CTaHAApPTHOE
OTKJIOHEHHE). YMETh CTPOUTHh U MHTEPIPETUPOBATH JUATPaMMbl pACCEMBAHUs, UMETh MPEJCTABICHUE O CBSI3U
MEXy HaOIr01aeMbIMU BETUYUHAMM.

WmeTs npeacTaBiaeHue o JepeBe, O BEpIIMHAX U pEOpax JAepeBa, UCII0JIb30BAHUU IEPEBLEB MPU PELICHUU
3aJa4 B TEOPUM BEPOSTHOCTEH, B JAPYrMX y4eOHBIX MaTEeMaTHYECKHUX Kypcax M 3ajad U3 IpYyrux ydeOHbIX
IIPEMETOB.

OnepupoBaTh MOHATHEM COOBITUS KaKk MHOXXECTBA 3JEMEHTapHBIX COOBITHI Cly4ailHOTO OIIbITa,
BBITNOJIHATH ONEpaly HaJl COOBITUSIMM, UCIIOJIb30BATh NPU PELIEHUH 3ajad Juarpammbl Diljiepa, YUCIOBYIO
OpAMYI0, IPUMEHATh POPMYITy CIOKEHHUS BEPOSTHOCTEH.

ITonb30BaTbCs NPABUIOM YMHOXEHHUS BEpPOSATHOCTEHM, MCIOIB30BaTh JEPEBO Ui IPEACTABICHUSA
CJIy4alfHOTO OIbITA MPU pelieHuu 3a1a4. OnepupoBaTh NOHATHEM HE3aBUCUMOCTH COOBITUH.

K koHiy o0ydenus B 9 kjacce o0yyaromuiics MoJyduT caelyrolue NpeIMeTHbIE pe3yIbTaThl:

[Tonb30BaTbcs KOMOMHATOPHBIM MPaBWIIOM YMHOXKEHHS, HAXOJUTh YHCJIO IEPECTaHOBOK, YHCIO
COYETaHUM, IOJIb30BATHCS TPEYroapHUKOM [lackaimsd mpu pelleHuu 3a7ad, B TOM YHUCJIE Ha BBIYKCICHHUE
BEPOSITHOCTEH COOBITHIA.

Hcnonb30BaTh MOHATHE T'€OMETPHUUECKON BEPOSTHOCTH, HAXOAUTh BEPOSTHOCTH COOBITHH B OIBITaX,
CBSI3aHHBIX CO CJy4alHBIM BHIOOPOM TOYEK U3 MJIOCKON (UTYpBI, OTPE3Ka, AJITUHBI OKPYKHOCTH.

HaxoauTh BEpOATHOCTH COOBITUN B OMBITAX, CBS3aHHBIX C HCHBITAHUSAMH JO JOCTH)KEHUS TEPBOTO
ycrexa, B Cepusax UCIbITaHUN bepHyin.

NmeTe mpencTtaBieHHe O CIyYalHBIX BEJIMYMHAX W ONO3HABATh CIIyYalHbIC BEJIIMYMHBI B SBJICHUSX
OKPY’KaOIIETO MHpA, ONEPUPOBATH IIOHATUEM  «PACIPEICICHUE BEPOATHOCTEW». YMEThb CTPOUTH
pacrpeeneHusi BEpOSITHOCTEW 3HAUYCHHM CIIy4alHbIX BEJIMYUH B U3YUYEHHBIX OIBITaX.

Haxonute Maremarndeckoe OXUIaHUE W AUCHEPCHI0 CIYyYalHOM BEIMYMHBI 110 PACIPEIECIICHUIO,
MIPUMEHSATH YMCIOBBIE XapaKTEPUCTUKHU U3YUEHHBIX PACHPEACIICHUN IPU PELLICHUU 3a/1a4.

NmeTs mipeacTaBiieHUE O 3aKOHE CIyYalHBIX YMCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIy4ailHOM
U3MEHYMBOCTH, IOHUMATh MaTEMAaTHYECKOe 0OOCHOBAaHUE OIM30CTH YaCTOThI U BEPOSITHOCTU cOObITHS. IMeTh
MpEeJICTaBICHHUE O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOIE U OOLIECTBE.



