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INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM nudpoBoM MHpe BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJI0My 4esioBeKy. Bo3pacraer umcio


школа
Размещенное изображение


npodeccuil, mpu OBIAJACHUHU KOTOPHIMH TpeOyeTcst xoporas 0a30Bas MOATOTOBKA
B 00JIaCTU BEpOSITHOCTM U CTaTUCTUKH, Takas TMOArOTOBKA BaKHA IS
IIPOJOJKEHUS 00pa30BaHUs U JIs1 yCIEIHON NpOo(heCCHOHATBHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1J11 00OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WM U30bITKa WHDOPMAITMU HEOOXOAUMO B TOM YHUCJIE XOPOIIO0 C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOoOXOAMMOCTh chopMmMupoBaTh Yy
oOy4aronuxcst (GyHKIMOHAIBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHBIX IMPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHAIN3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M roCyJapcTBa
npuoOuiaeT oOydalmmxcsa K OOLIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3alMM Nepedopa U MOACYETa YHCIiia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTUueCKuil pyHIaMeHT Jisi GOpMUPOBAHUST KOMIIETCHIIUM B
0o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH O0OOTaIlalOTCsl MPEJICTABICHUS OOYyYaroluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COIMATBLHO 3HAYMMOUN MH(GOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

B cooTBeTCTBHMU € JAaHHBIMU LIEJISAMH B CTPYKTYyp€ MPOrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIIECIECHbI
CIEAYIOIINE COoAepKaTelbHO-MeToAndYeckue JTuHUMU: «lIpencraBieHne NaHHBIX U
omMcatelibHas CTAaTUCTUKa», «BepoaTHOCTb», «IIEeMEHTHl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Copepxanue nmunun «lIpencrapienre NaHHBIX U ONMUCATENIbHAS CTATHCTHKAY
CIIY)KUT OCHOBOWM Jis (hOpPMHUPOBAHUS HABBIKOB pabOThI ¢ WHQOpMaiuei: oT
YTEHUSI W WHTEpIpeTanuu WHGOpPMAIUK, NPEACTAaBIECHHONW B TabnmuIax, Ha
auarpaMMmax W Tpadukax, q0 cOopa, TPEACTABICHHUS W aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHMYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
PaboTast ¢ naHHbIMH, OOydaroliMecs ydaTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBITIUIATh HaJ (PaKTOpaMu, BBHI3BIBAIOIIMMHU W3MEHUMBOCTh, U OIICHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

WHTYUTHUBHOE TPEACTaBICHUE O CIy4allHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS



M3YUYEHHS] TEOPUU BEPOSITHOCTEH. bousbllioe 3HAUYEHHE HMEIT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMUA MOJICIISIMH.

[ToHsiTHE BEpPOSATHOCTH BBOJMTCS KaK Mepa MPaBIOMOMO0OMS CIIydaifHOTO
coObiTus. [lpm wu3yyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIIEHHS  BEPOSTHOCTEH B CIy4YalHBIX
HKCIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU UCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTAaBUTh U pelIaTh O0Jee CI0KHbBIC
3amayu. B yudeOHBbII Kypc BXOAST HayalbHbIE NPEJICTABICHUSA O CIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarolIuXcsi ¢
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS IJIsl PElISeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs yueOHbIM Kypc «BeposSTHOCTh W CTAaTUCTHKa», B
KOTOpBIM  BxonmsaT pazgensl: «lIpencraBieHue JaHHBIX U ONMcaTelbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JIeMeHTH KOMOWMHATOpUKH», «BBenaeHue B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCSA 102
yaca: B 7 kinacce — 34 yaca (1 yac B Henmento), B 8 kiacce — 34 ygaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Heento).

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUIl, nuarpamm, rpadukoB. 3aroHEHHE
Ta0NHIl, YTEHHE U TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue nndpopmaum u3
JMarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIPETAIUS TaHHBIX.

OnucartenbHasi CTAaTUCTHUKA: cpefHee apu(MeTHYecKoe, MeAHMaHa, pa3Mmax,
HauOOJIbIIIeE M HAWMEHBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOW MU3MEHYUBOCTH.

CrnyyaliHbI SKCHEPUMEHT (OMBIT) M clydailHOe coObITHE. BeposTHOCTH H
yacToTa. Pojb MajoBEpOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC
u B oOmectBe. MoHeTa 1 UTpasibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbL. Yuciao pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o csizHoctu rpada. llemmn u nwmxmel. [yt B
rpadax. O6xon rpada (disiepoB myTh). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoiibio rpagos.

8 KUIACC



[IpencraBienne qaHHBIX B BUIE TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXecTBO. Omnepauuu Haj
MHOXECTBaMU: OOBEIMHEHHE, IepecedeHue, aonoiaHenue. CBoiicTBa omneparuii
HAaJ| MHOXKECTBAMM: IIEPEMECTUTEIIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
OINMCAHMSI PEATbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 3a/1a4.

N3mepenne paccerBaHMs JaHHBIX. J(Hcriepcus U CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DOnemMeHTapHble COOBITHS  cilydallHOro omnbiTa. CiydaliHble COOBITHS.
BepositHocT  coObITui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  AJIEMEHTApPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JE€pEBBEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH H yucioMm pédep. [Ipasumio
YMHOXkeHUs. Pemenue 3aaa4 ¢ moMoIsko rpados.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oiinepa. OObeauHEeHUE W
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTus. DopMyna  CIOXKEHUS
BEpOSITHOCTEW. YCiIOBHas BepoATHOCTh. IIpaBuino ymHoxeHus. HesaBucrnmebie
cobriTus. IlpencraBnenue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HAXOXKJCHUE BEPOSATHOCTEH C IIOMOIIBIO JE€pEeBa CIYyYalHOIO DKCIIEPUMEHTA,
auarpamm Ounepa.

9 KIIACC

[IpeacraBnenre JaHHbBIX B BUAEe TaOmuL, AuarpamM, TIpaduKoB,
WMHTEpHpeTaluus JaHHbIX. YTeHue u noctpoeHue Tabiaul, auarpamMmm, rpaukoB Mo
peaIbHbIM JaHHBIM.

[lepectanoBku u (aktopuan. CodeTaHust U YUCIO COUYETaHHM. TpeyrobHUK
[Tackains. Pemenue 3aia4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Hcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O TNEPBOrO ycrexa.
Cepust ucnbiTanuii beprymum. BepostHocTH cOOBITUH B CEpPUM  UCIBITAHHMA
bepnyum.

CnyuaiiHasi BEJIMYMHA W PacHpelesiCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTrM4ecKoro  OXUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBI. MaTeMmMaTH4ecKoe OXKHMIAHUE U
JUACTEPCUSA CIyYalHOW BEJIMYUHBI «YHUCIO YCHEXOB B CEPUHU HCIBITAHUU
bepnyum».

[Tonsitue o 3akone OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOIIBIO
qyacToT. Posb 1 3HaueHue 3akoHa OOJIBIINX YHCEI B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO 3THUECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYUMOCTHU JUISl Pa3BUTUS LMBHIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOI0 0/1ar0MOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI JJII OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranus K U3MEHAIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JAESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dhopMyIHpOBaTh UJEH, IIOHITHS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABISITh U XAPAaKTEPHU30BaTh CYLIECTBEHHbBIE NPHU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmu, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3OBbIBATh  CYXKIACHHS:
yTBEpJAUTENIbHbIE W OTpULATENbHbIC, €IMHUYHbIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYHsT B (paKTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKACHUSX,
npeaaraTb KpUTEPUH ISl BBISIBJIEHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUYUH;



JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIEHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCO0 pemieHuss y4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
(bopMyaMpoBaTh BONPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPoOIEMYy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEN0BAHUE IO YCTAHOBIECHUIO OCOOEHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTUE IMPOLECCA, a TaKXKE€ BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAUU UM HUIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMH, [udarpaMmamMu, HWHOM TrpapuKod H UX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh HH(OpPMAIIMHM TO KPUTEPHUSIM, TMPEIIOKCHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, JAaBaTh IOSCHEHUS 110 XOIy PELICHMS
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIIEJICHHBIE HA MTOMCK
pELIEHUs], COIOCTABJIATE CBOM CYXIEHHUS C CYXACHUAMHU JPYyIUX



YYaCTHUKOB JAMAaNiora, OOHApY>KHMBAaTh pa3iMyue M CXOJCTBO IMO3ULMUH, B
KOppPEKTHOM Popme PopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e INPEACTaBIATb  PE3YNbTATBl  PELIEHUs 3a/1auu, AKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYIIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAUU U OCOOEHHOCTEN ayIUTOPUH;

e TOHMMATh U UCIOJI30BATh MPEUMYIIECTBA KOMaHIHON U MHIUBUIyaIbHON
palboTHI U pelIeHUN YIYEeOHBIX MaTeMaTHUECKHX 3a71a4;

e TPUHUMATH 1I€JIb COBMECTHON AESATENbHOCTH, IJIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, paclpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyKIaTh MPOLECC U Pe3yabTaT padOThl, 0000IIAaTh MHEHUSI HECKOIBKUX
JIIOJICH;

e Y4YacTBOBATb B TIPYNNOBBIX (opMax padoTel (00CyxkaeHus, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBAaTh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSATEIIBHO COCTaBJIATH IUIaH, aJrOPUTM pEIICHUS 3amadu (WId ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e BIIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3ybTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

e TMPEIBUNIECTH TPYJHOCTH, KOTOPHIC MOTYT BOSHUKHYThH MPU PEILICHUH 3a]1auH,
BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBHE PE3yJIbTAaTa JIECSITEIHbHOCTH MOCTABJICHHON LEIU U
YCJIOBUSIM, OOBSACHITH MPUYUHBI JOCTHKCHUS WM HEAOCTIKCHUS LEIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce OOy4arOUIUUCS TMONMYYUT CICIYIONTHE
MPEIMETHBIC PE3yJIbTATHI:

Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TalOJIUIaX, Ha JauarpaMmmax,
NPEACTaBIATh JAaHHbIE B BUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MAaCCHBAM 3HAYCHUH.



OnucbiBaTh W HMHTEPHPETUPOBATH  pEAIbHBIE  YHUCJIOBBIE  JIAHHBIE,
MpeCTaBJICHHbIC B TA0JMUIIAX, HA JUarpamMmax, rpadukax.

Hcnonb30BaTh AJisi ONKCAHUSI JTAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTHUKU:
cpenHee apudMeTHdyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEEe 3HAYCHUS,
pa3max.

MMeTs mNpencraBieHUE O CIy4alHOM WM3MEHYMBOCTHM HA IIpUMEpax ILIEH,
bU3MYEeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEACTABICHHE O
CTAaTUCTUYECKOW YCTOMYUBOCTH.

K koniy oOyudeHus B 8 Kjacce o0Oydarolmuiics MOJYYUT CIEIYIOUTUE
MIPEAMETHBIE PE3YIBTATHI:

W3Bnekath W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, MPEACTABICHHYIO B BHJIEC
Tabaul, quarpamm, rpaduKoB, IPEACTABIATh JIaHHBIE B BUJIE TAOJIUII, TUArpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CpEeIHHUX
3HAYEHUH U Mep paccenBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAUYEHUM U YaCTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJIOICHUH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUI, B TOM UYHCIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnons3oBaTh rpaduueckue MOJACNIH: JEPEBO CIy4allHOTO SKCIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IOAMHOMXECTBO, BBINOJIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, JIOMOJTHEHHE,
MEPEUUCIISATH SJIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBAa MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MPeCTABICHUE MHOMXECTB M CBSI3EH MEXITY
HUMH JIJI1 OMMCAHUS MPOILIECCOB U SIBIICHUI, B TOM YKCJIE MPU PELICHUU 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyueHuss B 9 kJiacce OOyYarolmMiiCs TMOJIYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

M3Bnekath W mnpeoOpa3oBbIBaTh HWH(OpMAIMIO, TMPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHUKAX B BHJE TaOJHUIl, aUarpamm, rpagukoB, MPEICTaBISATH
JIaHHBIC B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemiatp 3amaud  opraHuM30BaHHBIM MEpeOOPOM BapUAHTOB, a TaKXKe C
WCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABWI U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU [IJII MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPEJIHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOThl 3HAYEHU M YaCTOTHI COOBITHSI, B TOM YHUCJIE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOICHUH.



HaXOI[I/ITB BCPOATHOCTHU CJ'Iy‘-IaI\/'IHBIX COOBITHH B HN3Yy4YCHHBIX OIIbITaX, B TOM
YUCJIC B OIIbITaxX C PaBHOBO3MOXHBIMU JJICMCHTAPHBIMU CO6BITI/I$IMI/I, B CCpHIX

WCIIBITAHUM J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUNU bepHyIun.
MMeTp npencTaBleHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICIICHUH

BEPOSATHOCTEM.

NmeTs NpCACTAaBJICHUC O 3aKOHC OOJBIINX 4YHCET KaK O IIPOsABJICHUHA
3aKOHOMCPHOCTH B CJ'Iy‘-IElﬁHOﬁ HU3MCHYMBOCTH U O POJIM 3aKOHA OOIBIINX YHCET B

MIPUPOJIC U OOIIIECTBE.
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