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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa30oBaHUM, HEOOXOAMMOM KaXkJIOMy 4eloBeKy. Bo3pacraer uncio
npodeccuil, Mpu OBIAACHUH KOTOPHIMH TpeOyeTcsl Xopolas 6a3oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaXKHA JUJIs
MIPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCuOHaTIbHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUICHUS HA OCHOBE UMEIOIINXCA Y
HEro JaHHbIX. A 111 000OCHOBAaHHOI'O MPUHATHUS PELICHUS B YCIOBUSAX HEJOCTATKA
WU M30bITKAa MHPOPMAIIMU HEOOXOJIUMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

MMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi QyHKIIMOHAIBHYIO TPAMOTHOCTh, BKIIFOUAIOUTYIO B CE0s1 B KAUECTBE
HEOTHEMJIEMOM  COCTABIISIIOUNIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapaKTE€p MHOTHX PEAIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOANTH MPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS] TAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOmaeT oO0ydarImmxcs K OOIIECTBEHHBIM UWHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3alMM Tepedopa W Mmojacuéra 4vuciia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU H
BEPOATHOCTH 00O0TalIalOTCs TPEACTAaBICHUS OO0Yy4aloUIMXCsi O COBpPEMEHHOU
KapTUHE MHpa M METOJaX €ro HCCienoBaHusA, (HOpMUpPYETCS MOHUMAHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHUS BBIJICICHBI
CIIEIyIOIIME COAEpKaTENbHO-MEeTOoAuYeCKue auHum: «lIpencraBieHre NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHThl KOMOMHATOPUKWY,
«BBeneHue B Teoputo rpadony.

Copnepxxanue nuHun «lIpencraBieHue TaHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH 751 (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTeHUs] W MHTEpIpeTauud HHPOpMAIUHM, MpeACTaBICHHOW B TaOJMIaX, Ha
auarpaMMmax W rpadukax, g0 cOopa, TpeACTaBlICHHUs M aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XAapaKTEPUCTUK CPEAHUX U PACCEUBAHMS.
Pabortass ¢ nmaHHBIMH, OOy4arolIuecsl ydarcs CYHUTHIBATh M HHTEPIPETHPOBATH



JIAHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBITIUIATh HaJ (PaKkTOpaMu, BHI3BIBAIOIIMMHA W3MEHYHUBOCTH, M OIICHUBATH X
BIIMSIHUE HA PACCMATPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUUNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYEHUS] TEOpUU BeposiTHOCTEH. boibllioe 3HAaUYE€HHE HMEIOT MPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEpPOSITHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yueHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
NPOCTEHIIMMUA ~ METOJAMHU  BBIYMCIICHUS  BEpPOSTHOCTEW B CIIy4aillHBIX
AKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTapHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTABUTh U peliaTh 0ojee CI0KHbBIC
3amayu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJCTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOUIUXCS C
MHO>KE€CTBAaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXKECTBaMH, paccMaTpUBAIOTCS
MpUMEpbl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs ydeOHbIN Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX HM ONKMcaTelbHas
CTaTUCTUKA», «BepoaTtHocThy», «3JIeMEHTH KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U cTaTucTKa» orBoautTcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, 1Uarpamm, rpaduKkoB. 3arOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) H
KpYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHasi CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoJIbIllee M HAaWMEHbBIIEE 3HAYCHHWS HAaOOpa YHCIIOBBIX NaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHIEPUMEHT (OMBIT) M ClydailHoe coObITHEe. BeposTHOCTh U
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIC
U B obmecTBe. MoHETa M UTPAJIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepumMHbl. Yuciao pédep u cymMmapHas
creneHb BepiuH. [IpencraBnenue o cBszHoctu rpada. lemu u nwukisl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHbBIX B BUE TaOIML], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, AomnonHeHue. CpoiicTBa omnepauui
HaJ| MHOJKECTBAMM: IEPEMECTHUTENIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKIIOUeHUs. Vcrnonp30BaHHE TpaUUYecKOro NPENCTaBICHUS MHOXKECTB s
OMMCAHMSI PEATbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

W3mepeHne paccerBaHMs JaHHBIX. J(Mcrepcuss U CTaHJAPTHOE OTKIOHEHHE
YHICIIOBBIX HAO0OpOB. J{narpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoctrt  coObITHil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH  BJIEMEHTApHBIMU
coObITusiMU. CiryualiHblil BBIOOp. CBsI3b MEXAy MaJOBEPOSTHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J1€pEBBEB: E€IMHCTBEHHOCTb IYTH, CYLIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBSA3b MEXK]Y YUCIOM BEepUIMH M yuciaoM pedep. Ilpasuiio
YMHOX€EHU. Penienue 3a1a4 ¢ momMolpto rpagos.

ITpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTusi. dopmyna  crnokeHus
BEPOSATHOCTEW. YCIIOBHAass BeposATHOCTb. [IpaBuno ymHOxeHus. HesaBucnmbie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.

9 KIIACC

[IpencraBienne JaHHBIX B BHUAE TaOJMI, Jguarpam™m, Tpa@HKOB,
UHTEpIIpeTalys AaHHbIX. YTEHNE U MOCTpOEHUE TabIuL, Juarpamm, rpadukos 1o
peabHBIM TaHHBIM.

ITepecranoBku u ¢gakropuan. CoyeTaHus U YUCIO couyeTaHuil. TpeyroabHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BepoATHOCTh. CilydailHbld BBIOOp TOYKM W3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI'M OKPYKHOCTH.

Wcnertanne. Yenex u Heyaada. Cepuss MCHBITaHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuii bepHyun. BeposaTHOCTH COOBITUI B CEpUM  HCTIBITAHUM
beprymnm.

CrydaiiHass BEJIMYMHA W PACHPEACIICHUE BEPOSITHOCTEM. MaremaTtndeckoe
oxumanue U gucnepcus. I[lpumepbl  MareMaTM4ecKoro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIIMYMHBL. MareMaTnudeckoe OXUIAHUE U
JUCIIEPCHST  CIyYallHOW BEJIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCHBITAHUU
bepnynnmy.

[Tonsarre o 3akoHEe OONBIIMX YKceNn. M3MepeHue BepOATHOCTEH C IMTOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOILECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IHPOrpaMMbl yuyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii €ro
npaB, IMpPEICTaBICHHEM O MAaTeMAaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUM, IpOLEAyp I'Pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTHYECKUX 3a1ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUHM BCEM JKU3HU MJisl yCHEIIHOM NpodeccruoHanbHOU
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAUBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEUYECKOI
JEATEIbHOCTH, TANOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJECHHUEM IPOCTEUINMMM HAaBBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro oOpa3a JKM3HM  (370pOBOE  IIMTaHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JIPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMPUMEHEHHE MAaTeMaTUUYCCKUX 3HAHUU IS pPeIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIoIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100aIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX PelICHHUS;

8) ajanTanus K U3MEHAIIMMCS YCJOBHAM COLMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEATeIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OTBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIUpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWUN MEXKIy TOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNieHUs]  TMOHSATUHM, yCTaHaBIMBAaTh  CYHIECTBEHHBIA  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS IJs1 OOOOILNEHHS M CPAaBHEHUS, KPUTEPUH
IPOBOAUMOTIO aHAJIN3a;

e BOCIPHHHUMATh, (QOPMYIHpPOBaTH M  NPeoOPa3OBHIBATH  CYXKACHHUS:
yTBEPAUTENbHBIE M OTpULATENbHbIE, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopedrss B (akTax, JAHHBIX, HAOJIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUST 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0KAa3aTeIhCTBA
MaTeMaTU4YecKuX (PakTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCO0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BbIOUpPATh HauOoIee MNOAXOMAINMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHMUS,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHCE;

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIEHHSI W BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl peUICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamu, WHOM Tpadukod u ux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHMOPMALIMM 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUSA:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHHS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN pPe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMalora, OOHApy>KMBAaTh pa3iMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOM popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3yNbTAThI penieHus 3a/1auy, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BHIOUPATh (hOPMAT BBICTYIUICHHUS
c yu€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIUBUIyaIbHOU
paboTHI MPHU pelICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JESITEIBHOCTH, IUIAHUPOBATh OPraHU3aLNIo
COBMECTHOI paboThl, pachpeneiasTh BuAbl pabOT, JAOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padboTel (0OCyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOJHATH CBOIO YaCTh PaOOTHI
U KOODJWHHUPOBATH CBOWU JEUCTBUS C JPYrMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIAThH IIJIAH, AJITOPUTM DPELICHMs 33a1ayd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U pe3yibTaTa
peneHns MaTEMaTHIECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IIPH PEILICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyudeHus B 7 KJjacce O0Oy4arolUIuicCs MOJYYUT CIEIYIOUTUE
MIPEAMETHBIE PE3YIIBTATHI:

Yurare wHOpMAIMIO, TMPEACTABICHHYI0 B TaOnWIax, Ha JuUarpaMMax,
NPEACTABIATh JaHHBIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTosibyaThie) M KPYroBhI€) IO MAacCHBaM 3HAUYCHUH.

OnucelBaTh ¥ MHTEPOPETUPOBATh  PEANbHBIE  YHCIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh [Ji1 ONMMCAHUS JaHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU:
cpeaHee apudpMeTHUUEeCKOe, MeAuaHa, HaumOOJIbIllee W HaUMEHbIIEEe 3HAYCHUS,
pa3max.

NMeTh mpencTaBieHUE O CIy4yallHOM HW3MEHYMBOCTM Ha IpPUMEpPaxX IIEH,
(U3NYECKUX BEJIMYUH, aHTPONMOMETPUYECKUX IAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHny oOyueHuss B 8 kJiacce o0OyYarolMiiCsi TMOJIYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIBTATHI:

W3BnekaTe W mnpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEACTABICHHYIO B BHUJE
Talaull, quarpamm, rpaduKoB, TPEACTaBIATh TaHHBIE B BHUJIE TAOJIUII, TUArPaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTeIeh: CpeIHHUX
3HAYEHUH U Mep paccenuBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHUM M 4aCTOTHI COOBITHH, B TOM YHUCIIE
1o pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3HAasi BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIN: JAEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JIarpaMMbl Ditiiepa, YucaoBas npsmasi.

OnepupoBaTh TMOHSTHUSMHU: MHOXECTBO, IOAMHOECTBO, BBITIOJIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIUWHEHWE, TIEpeceueHue, JIOMOJTHEHUE,
MEePEYUCIIATH 3JIEMEHTHl MHOXECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MPeCTABICHUE MHOXECTB M CBSI3EH MEXITY
HUMM JIJI1 ONMCAHMS TIPOILIECCOB U SIBIICHUM, B TOM YHCJIC NPU PEIICHUHU 3a7a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kjacce 0Oydaromuiics TMONYYUT CIICTYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat W 1mpeoOpa3oBbIBaTh HWH(OpMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUAarpamm, rpapukoB, MpPeICTaBISATH
JAaHHBIC B BUE TaOIUI, TUarpamm, rpaduKoB.



Pemars 3amaum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKE C
MCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHUII U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMSIL.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE IMOJIB3YSACh
pe3yapTaTaMH MPOBEAEHHBIX U3MEPEHHUH U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBiaeHue O CIy4alHOM BEIWYMHE U O paCIpPENEIICHUU
BEPOSATHOCTEM.

HNMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHCENI KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
pUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Kourposbubie IIpakTuyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 I1 2
PEHCTABICHHE AAHHbX ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 1
OmHcaTeLHas CTaTHeTHKa 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Catysaiinas H3MCHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIly4aitHOro 4 1 bubnnorexa [JOK
COOBITUSA https://m.edsoo.ru/7f415fdc
. bubnuoteka [JOK
2
6 O0006111eH1E, CUCTEMATH3AlIUs 3HAHHI 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (wipp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 Hostoperne kypea 7 kracca 4 https:/m.edsoo.ru/7¢417fb2
) OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAaHHBIX https://m.edsoo.ru/7f417{b2
bubmuoreka [JOK
3 M 4
Hoxectsa https:/m.edsoo.ru/7¢417fb2
bu6mmoreka [JOK
4 B 7 1
€pOSITHOCTD CIIY4alHOTO COOBITHS 6 hitps://m.cdsoo.ru/7f4 172
bu6mmoreka [JOK
B 4
> BE/ICHNE B TEOPHIO rpagho https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Cayuaiinbie cobpiTHA 8 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
7 006006 4 2
ODHICHHE, CHCTCMATH3AIIHA SHAHHH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (wipp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
bubmuoreka [JOK
I Hosropenue kypca 8 Knacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 4 1
DUICMEHTEL KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOSITHOCTh 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Herrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> CrysaitHas penna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obodumenme, KOHTpOTH 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

