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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUHN, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi MOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JIs YCIIETHOM npodecCruoHaIbHON Kapbhephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIUIO, MPEACTABICHHYIO B Pa3JIMYHbIX (OopMax, HOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJIBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobmaer o0yyaroumxcs K OOIEeCTBEHHBIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alUy Iepedopa M Mmojacyéra 4ucia
BapUaHTOB, B TOM YHUCJIE B IPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuit pyHaaMeHT aJist OpMUPOBAHUS KOMIIETCHIIUHN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OO0YyJarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIbHO 3HAYMMOM MH(OPMAIMHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTrpaMMBbl yueOHOT0 Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOIME COAEpKaTeNbHO-MeToAnUeckue auHuu: «lIpencraBieHne NaHHBIX U
omnMcarelibHas CTAaTUCTUKa», «BepoATHOCTB», «DIE€MEHThl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
¥ MHTEpHnpeTanuu uHpopMaluu, IpeIcTaBICHHON B Ta0nHIax, HA JUarpaMMax u
rpadukax, 1o cOopa, MPEACTAaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnyecss yd4aTcsi CUMTHIBAaTh W HMHTEPIPETUPOBATH JaHHBIC, BBIJBUTATh,
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apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHE Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH M TEHACHIMM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM JJIst
U3Y4YCHUS TEOPHH BEPOSITHOCTEH. boyblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydarolmecss 3HAKOMSITCA C
MPOCTEUITMMU METOJJaMU BBIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTh Ooyiee CIOKHBIE 3ahaud. B ydeOHBIN Kypc
BXOJISIT HAYaJIbHbIC TPEACTABJICHUSI O CIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
pUMEPHl TIPUMEHEHUS I PEIICHMs 3a7a4, a Tak)Ke HCIIONh30BAaHUS B JAPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacTaBienne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «IeMEHThl KOMOUHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezenio), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).

COJEP)KXAHUE OBYUEHUASA

7 KIIACC

[IpencraBiienrie JaHHBIX B BUJE TaOJUIl, AUArpamm, TpauKoB. 3amnojHEeHHUE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHEe rpauKoB peasibHBIX MporieccoB. M3pneuenue nndopmarm u3
JMarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIPETAIIUS TaHHBIX.

OrnucartenbHasi CTATUCTUKA: CpeJHee apudmeTrhyeckoe, MeIuaHa, pasmax,
HauOOJIbIIIeE W HAWMEHBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOW MU3MEHYUBOCTH.

CrnyyaliHBI SKCHEPUMEHT (OMBIT) M ClydailHOe coObITHE. BeposTHOCTh H
yacToTa. POk MalioBEpOATHBIX U MPAKTHUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IS
U B oO1iectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemn u nuxomel. [lytu B
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rpadax. Ob6xon rpada (dinepoB myth). [IpencraBnenue o6 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momouibio rpados.
8 KJIACC

[IpencraBienne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXeCTBO. Omnepauuu Haj
MHO’KECTBaMU: 00bEIMHEHUE, IEpEceUeHHE, TonoaHeHue. CBOWCTBa onepanuii Hajl
MHOXXECTBAMHU:  IEPEMECTUTEIIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
ONMCAaHUs PEAIIbHBIX IPOLIECCOB U SIBJIICHUM, IPU PELICHUHN 3aa4.

N3mepenne paccenBaHus NaHHBIX. /[ucniepcrst 1 CTaHZAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHoctrt  coObIThii. OnbBITBL ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusiMU. CiyyaiiHblil BBIOOp. CBsI3b MEXIY MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €AMHCTBEHHOCTB ITyTH, CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBSA3b MEXKY YUCIOM BEPUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHEeHUE W
nepeceueHrue coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEpOSITHOCTEW. YCIOBHas BepoOATHOCTh. IIpaBuino ymHoxeHus. HesaBucrnmeble
cobriTus. IlpencraBnenue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HaxO0XXJICHUE BEPOSATHOCTEW C MOMOIIBIO AEPEBA CIyYaMHOTO JKCIEPUMEHTA,
auarpamm Ouniepa.

9 KIIACC

[IpeacraBinenre JaHHBIX B  BuAe TaOmuLU, AWarpamM, TIpaduKoB,
MHTEpHpeTaluus JaHHbIX. YTeHue u noctpoeHue Tabiaul, auarpamMmm, rpapukoB Mo
peaIbHbIM JAHHBIM.

[lepectanoBku u (akropuan. CoyeTaHusi U YUCIO COUYETaHHM. TpeyrobHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI'M OKPYKHOCTH.

HcnbiTanue. Ycnex u Heyaada. Cepust UCIIbITaHUM 10 niepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepHym.

CnyyaiiHasi BEJIMYMHA W PacHpeleliCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
oxumanue u aucnepcus. l[Ipumepsl  MaTeMaTMYECKOrOo  OXKHAAHUSA — KAK
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTemMaTHd4ecKoe OXKHMIAHUE U
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JUACTEPCUA CIyYalHOW BEJIMYMHBI «YHUCIO YCHEXOB B CEPUHM HCIBITAHUU
bepnynnmy.
[Tonsitne o 3akoHe OonbIIMX yuced. M3MepeHne BepOsSTHOCTEW C TMTOMOIIBIO
qacTOT. PoJib 1 3HaueHHEe 3aKOHA OOJIBIIIMX YKCEI B MPUPOE U OOIIECTRE.
INJJAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI IIPOI'PAMMBI
YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO TUUYECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccruOoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTHU JJI1 PA3BUTHUS LUBUJIU3ALNH,
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OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU M MAaTEMAaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhJICKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHCHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEITEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHATHUS, TUIIOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aefcTBus:

e BBIIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(ukanmy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;
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e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MNPEOOpPa3OBHIBATh  CYXKICHUS:
yTBEpJAUTENIbHbIE U OTpUIATENbHbIE, €IMHUYHbIC, YacTHbIE W OO0IIue,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U |
npotuBopeursi B (akTax, AHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npeyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHil;

e Jl€JaTh BBIBOABI C HCIOJB30BAHHEM 33aKOHOB JIOTHMKH, IEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAIOTUH;

e pa30upaTh JI0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOATEILHO HECIIOXKHBIE J0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AapPryMEHTALMI0, TPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BBIOMpaTh CMOCOO pemieHusT ydeOHOM 3ajaun (CpaBHUBATH HECKOJBKO
BApUAHTOB pELICHUs, BBIOUpATh HauboJee MOAXOMAUIMM C yd€ToMm
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

e HCIIOJb30BATh BOIPOCHI KaK HMCCIEIOBATENbCKAN MHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUME MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHE;

e TMPOBOJUTH TIO CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY HECJIOXHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;

e CaMOCTOSITENIBHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOJBI MO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIIOCHMS, UCCIEAOBAHMS, OIIEHMBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpoOIEcca, a TaKkKe BbIJABUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH HEIOCTATOYHOCTh M H3OBITOYHOCTh WHGOpPMAIIUHU, TaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

e BbIOMpaTh, aHAJU3UPOBATH, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM MpPEICTaBICHHUS;

e BbIOMpaTh (opMy TnpencTaBlieHUs UWHGOPMAIMM U HWILTIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIUSIMHU;

e OIICHMBATh HAAE&KHOCTh HHPOPMAIMH IO KPUTEPHUSM, MPEIIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
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e BOCIPUHUMATH U (POPMYIUPOBATH CYXKIACHUS B COOTBETCTBUU C yYCIOBUSIMHU
U 1IEeTSIMU OOTIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

e B X0ji¢ 00CYXJCHHS 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CYk IaeMOM TEMBI,
poO0JIeMBbI, peIIaeMoi 3a7a9d, BRICKA3bIBATh UJCH, HAIICIICHHBIE HA TTOWCK
pEIICHMS], COTIOCTABIIATH CBOM CYXKJICHUS C CY)KICHUSIMH JPYTHX YIaCTHUKOB
nuanora, oOHapy»UBaTh Pa3jM4ve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH Pa3HOTIIACHUS, CBOM BO3PAKECHHUS;

e TMPEACTABIAThH Pe3yJIbTaThl PEUICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIICA0OBAHMS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (hOpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayIuTOPHUH;

e TIOHUMATh U KCIOIB30BATH MPEUMYIIECTBA KOMAHAHOW W UHAUBUAYAJIHHOM
paboThI IPU PEIICHUH YYCOHBIX MAaTEMAaTHYECKUX 3a]1aY;

e TPUHUMATH II€JTb COBMECTHOW IEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, J0roBapuUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e YyYaCTBOBaTh B TPyHnmoBeIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOIO YaCcTh PaOOTHI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

e CaMOCTOSITEJIHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adauyd (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEeHTHpPOBaTb U KOPPEKTUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJIQJETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeMaTUIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH IIPY PELICHUU 3a1a4H,
BHOCHUTbH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIEU U
YCIOBUSIM, OOBSCHSATH NMPUUYUHBI JAOCTHXKEHUS WM HEJOCTHXKEHHUS LEH,
HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHT CICTYIOIIHEC
MPEIMETHBIE PE3YJIBbTATHI:

Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TalOJuIaX, Ha JguUarpaMmmax,
NPEACTaBIATh JAaHHbIE B BHUJE TaOJMI], CTPOUTh JUArpPaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) M KPYyroBhIe) IO MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  pEAIbHBbIE  YHUCJOBBIE  JIAHHBIE,
IIPEICTABICHHBIE B TA0JINIIAX, HA IUAarpamMMmax, rpapukax.

Hcnonp30BaTh i1 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPHUCTUKHU:
cpenHee apudMeTHdyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEe 3HAYCHUS,
pa3max.

NMeTs mpencraBieHUE O CIIy4alHOM WM3MEHYMBOCTH HA IIpUMEpax IIEH,
(U3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IJAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTHU.

K xoniy oOyuenus B 8 kiacce oOydYarOmIMiiCs TOJYYHUT CIIETYIOIIHNE
MIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe M mnpeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUIl, JUArpaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKAa3aTEeNel: CPEeIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTpk 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOThI COOBITHH, B TOM YHUCIIE TIO
pe3yabTaTaM U3MEPCHHUN 1 HAOIFOACHU.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITHH B OMBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaguyeckue MOJEIH: AEPEBO CIYHYaMHOTO 3KCIEPUMEHTA,
JyarpaMMsbl Jilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMH: MHOECTBO, IOAMHOKECTBO,  BBINIOJIHATH
omepalyyd HaJl MHOXECTBaMHU: OOBEIMHEHUE, TMEpPECeUEeHHEe, [OMOJHEHUE,
MEePEYUCIIATh AJIEMEHTBl MHOXKECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBaThk rpadudeckoe mpeacTaBICHUE MHOKECTB U CBS3€H MEKy HUIMHU
JUJISl ONTMCAHMS MIPOIIECCOB U SIBJIICHHM, B TOM YHCIIE€ MPH PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:
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W3Bnekats u npeoOpa3oBbIBaTh HHPOPMALINIO, TPEACTABICHHYIO B Pa3IMUHbIX
WCTOYHHUKAX B BUJE TAOJIHI], TUarpamMm, rpaduKoB, MPEACTABISTH IAHHBIE B BUJE
Ta0NHII, TUarpaMm, rpauKoB.

Pemate 3amaun oOpraHu3oBaHHBIM TIEpeOOPOM BApPUAHTOB, a TaKXKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONucaTeNbHbIE XapaKTEPUCTUKH JUII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acToThl 3HAYEHUI M 4acTOThI COOBITHSI, B TOM YHUCIE TOJIb3YAChH
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHCclie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VCIIBITAHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NMeTs mnpencraBieHUE O CIy4allHOM BEIWYMHE W O paCIpelleNICHUH
BEPOSITHOCTEN.

NmMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
IPUPOAE U OOIIECTBE.

TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
N HanvenoBann KounuyecTtBo yacos DJIeKTPOHHbIE
" e pa3mesoB u (uudposbie)
n/ Bcer Konrtpoabsnsr  IIpakTunyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThl e padoThl
NpOrpamMmbl pecypchl
bu6nuorexa [IOK
[IpencraBnenu
1 7 2 https://m.edsoo.ru/7f415f
€ JaHHBIX
dc
bu6nuorexa [IOK
OrnmcaTenpHast
2 8 1 https://m.edsoo.ru/7f415f
CTATUCTHKA
dc
. bubnuoteka [JOK
Cnyuaitnas
3 6 1 https://m.edsoo.ru/7f415f
M3MEHYHBOCTH
dc
BBenenue B bubnunorexa LIOK
4 TEOPHUIO 4 https://m.edsoo.ru/7f415f
rpagoB de
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BepositHOCTh 1
bubnunoreka LIOK
yacTroTa
5 . 4 1 https://m.edsoo.ru/7f415f
CITy4aitHOTO de
COOBITHS o
O06o06mieHue, bu6nmoreka [IOK
6 CHCTeMaTH3aIu 5 2 https://m.edsoo.ru/7f415f
g 3HaHUU de
OBILIEE
KOJMYECTBO
4 2
YACOBIIO 3 >
I[TPOI'PAMME
8 KVIACC
N HaumenoBann KoJsmnuecTBo 4yacoB DJIeKTPOHHBIE
" e pa3iesioB H (undpoBbIe)
n/ Becer  Konrpoabnbl  IIpakTHuecku
TeM odpa3oBaTejbHbIE
I 0 e padoThbl e pabdoThbI
NMPorpamMmbl pecypcsbl
bu6mmoreka [IOK
[ToBTOpeHune
4 https://m.edsoo.ru/7f417f
Kypca 7 kiiacca
b2
OnucarenbHas
bu6nmoreka [JOK
CTaTHCTHKA.
2 4 https://m.edsoo.ru/7f417f
PaccenBanue b2
JNAaHHBIX o
bu6mmoreka [IOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositTHOCTB bubnnorexka [JOK
4 CITy4aitHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
Brenenue B bu6mmoreka [IOK
5 TEOPUIO 4 https://m.edsoo.ru/7f417f
rpados b2
. bubnuorexa [JOK
Cnyyalinbie
6 8 https://m.edsoo.ru/7f417f
CcOOBITHS
b2
O600611IEHNE, bubmuorexa [JOK
7 CHCTeMaTH3aIu 4 2 https://m.edsoo.ru/7f417f
A 3HAHNUU b2
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OBIIEE

KOJIMYECTBO
YACOB I1O0 34 2 !
[MPOT'PAMME
9 KJIACC
N HaumenoBanu KoumvecTBo 4acoB JIeKTPOHHbIE
" e pa3iesioB H (uudpoBbIe)
n/ Becer  Konrpoabunl  IIpakTuueckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NPOrpamMmbl pecypcsbl
bubmuorexa [JOK
IToBTOpeHune
1 4 https://m.edsoo.ru/7f41a3
Kypca 8 kiacca
02
DJIEeMEHTBI bu6mmoreka [IOK
2 KOMOWHATOPHK 4 1 https://m.edsoo.ru/7f41a3
1 02
bu6mmoreka [IOK
I'eomeTpuuecka
3 4 https://m.edsoo.ru/7f41a3
sl BEPOSITHOCTh
02
bu6mmoreka [IOK
Hcnbrtanus
4 6 1 https://m.edsoo.ru/7f41a3
bepnynnu
02
. bu6mmoreka [JOK
Crny4aiinas
5 6 https://m.edsoo.ru/7f41a3
BeJIMYMHA
02
OGobmente, bubmuorexa [JOK
6 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb
02
OBIIEE
KOJIMYECTBO
4 1 2
YACOB IIO 3
I[MTPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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