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IMMOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1H(poBOM MHpE BEPOATHOCTb M CTATUCTUKA NMPUOOPETAIOT
BCE OOJBIIYI0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIOKEHHUM, TaK
U UX POJIM B 00pa30BaHWU, HEOOXOIMMOM KaKJOMY uUeJoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBIAACHUA KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi MOArOTOBKA
B 001acTd BEpPOATHOCTHM W CTATUCTUKU, Takas TOJATOTOBKAa BakKHA MJiA
IPOAOHKEHUS 00pa30BaHus U JUIsl YCHEIIHON Npo(eCCUOHAIbHONU Kaphephl.

Kax1p1i1 4esT0BEK OCTOSIHHO ITPUHUMAET PELICHUS HA OCHOBE UMEIOIIMXCS Y
HETO JaHHBIX. A 1715 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTaTKa
WM U30BITKAa WH()OPMAITMH HEOOXOAMMO B TOM YHCIIE XOpOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIICHHE.

NMeHHO TO3TOMY OCTpO BCTaja HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOyuaromuxcst QyHKIMOHAIBHYIO IPaMOTHOCTh, BKJIFOUAIOIIYIO B Ce0sl B KAUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEN  yYMEHHME  BOCIHPUHUMATh W KPUTHUYECKU
aHAJM3UPOBATh MHPOPMAIUIO, TPEICTABICHHYIO B Pa3INYHBIX (hOpMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJbHBIX IPOLIECCOB M 3aBHUCHUMOCTEH,
IIPOU3BOJMTH NPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IIPUHIIMIIAMU cOOpa, aHaIu3a U
NPEJCTaBICHUS JaHHBIX W3 Pa3HYHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuodmaer o0yyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKHM pPa3BUBAET HAaBBIKM OpraHU3aluM Iepebopa M Mmojacyéra 4ucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOpUHU
rpadoB co31aéT MaTeMaTH4eCKuil GpyHAaMEHT AJis1 GOPMUPOBAHUS KOMIIETEHIIUI B
obnactu mHPOPMATUKU U UGPOBBIX TeXHONOTHHA. [Ipyn M3yuyeHUN CTATUCTHKHU U
BEPOATHOCTH OOOTalatOTCsl MPEACTaBICHUS OOYyYarolMXCsi O COBPEMEHHOU
KapTUHE MHpa U METOJax €ro HCCieloBaHus, (GOpMUPYETCS MOHUMAHUE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMON MH(DOPMAIINH U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIJICHHUS.

B cooTBeTcTBUU ¢ JaHHBIMU IIENIIMA B CTPYKType MPOTpaMMBbl yueOHOTO
Kypca «BepoATHOCTh U CTATUCTHKA» OCHOBHOT'O OOIIETr0 00pa30BaHUs BbIAEIECHBI
CIIEYIOIME COAEpPKATEIbHO-MeToAnYecKue nuHun: «lIpencraBineHue AaHHBIX U
omMcaTeibHasl CTaTUCTHKa», «BeposTHOCTBY, «OIeMeHThl KOMOHHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Copepxanue nmuHun «lIpencraBneHre NaHHBIX U ONKCATEIbHAS CTATUCTHKA
CIIy’KMT OCHOBOM i1 (hOpMHUpPOBaHMSI HABBIKOB PabOTBHl ¢ MHpOpManueil: oT
YTEHHUs W MHTEepHpeTauuu HH(pOpMaluM, NOpeICTaBICHHONM B Tabiulax, Ha
auarpamMmax W rpadgukax, A0 cOopa, TpeICTaBiICHHs W aHAIW3a JAaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHYECKUX XApPAKTEPUCTUK CPEAHMX M PacCEeUBaHUA.
Paboras ¢ naHHbIMM, oOydaromiuecs ydyaTcsl CUMTBIBATh U HHTEPIPETUPOBATH



JlAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE THIOTE3HI,
Pa3MBIIUIATh HaJl (PAKTOpPAMU, BBI3BIBAIOIIMMU HU3MEHYMBOCTh, U OLICHUBATHh UX
BIIMSIHUE HA paCCMATPUBAEMbIC BEJTUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEICTABICHUE O CIy4ailHOM HM3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEpPHOCTE M TEHACHUWWA CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOW JIs
W3YUYEHUS] TEOpUU BeposTHOCTEH. bosbllioe 3HAUYEHHE HMEIOT NPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHATHE BEpPOSTHOCTH BBOAUTCSA KaK Mepa MpaBaonofoOusi CIydailHOTrO
coObitusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydYaroniuecss 3HAKOMSTCS C
NPOCTEHUIIMMUA ~ METOJAMHM  BBIYMCIIEHHS  BEpPOSTHOCTEH B CIyYallHBIX
3KCIIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 00Jiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOIST HayajdbHbIE MPEACTABICHUS O CIyYailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBAaMU U OCHOBHBIMHU OIEpPAIUSIMU HAJ MHOKECTBAMHU, PaCCMaTPUBAIOTCS
NpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKKE HUCMOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs y4eOHbIH Kypc «BeposiTHOCTh M CTaTUCTUKA», B
KOTOpBIM  BXomaTr paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs
CTaTUCTUKa», «BeposaTHOCThY, «DJIEeMEHTHl KOMOWHATOPHKW», «BBemeHune B
Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BepostHoCTh U ctatuctukay otBoautcs 102
yaca: B 7 kinacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 daca (1 yac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Hezelno).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BUAC TAOJUIl, AUarpaMM, rpadukoB. 3amoaHeHUE
TaOJIMIl, YTCHWE W TIOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyTOBbIX). UTeHHE rpauKoB peaibHBIX MpolieccoB. M3pneuenne nndopmaiuu u3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HanOoJIbIlIee W HaWMEHbBIIEE 3HAYCHHS HaOOpa YHCIIOBBIX MaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnydyaliHBIN SKCHEPUMEHT (OMBIT) M clydailHOe coObITHe. BeposTHOCTh U
yacToTa. Pojib MaoBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIC
U B oOecTBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cBsizHocTd rpada. Llenu u nukisl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpenacraBieHne o6 OpUEHTUPOBAHHOM
rpade. Penenne 3agad ¢ moMonipio rpagos.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TAOIUL, [UarpaMM, rpaukoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauuu Hal
MHOXKECTBAMHU: OOBCAMHCHHE, TepeceucHue, nomnoHeHne. CBOWCTBA oreparui
HAaJ, MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENBHOE, PACHPEIEIUTEIBHOE,
BKJItoueHus. Mcmonb3oBaHue Tpapuyeckoro IMpeiCTaBICHUS MHOXKECTB Jis
ONMCaHUS PEATIbHBIX MPOLIECCOB U SIBJICHUI, PU PEIICHUN 3a/1a4.

W3mepenne paccerBaHus JaHHBIX. JlMcrepcus U CTaHIAPTHOE OTKIOHEHUE
YHUCIOBBIX HAOOpOB. J{narpamMmMa paccenBaHus.

DOnemMeHTapHble COOBITUSL  ciydyailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoctn  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObITusiMU. CiydaiiHbli BBIOODP. CBSI3b MEX]y MAJIOBEPOSITHBIMA U TIPAKTUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoHcTBa J€pEBBEB: EOUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M yucioMm pédep. [IpaBuio
yMHOXeHUs. Pemenue 3aaa4 ¢ nomousko rpados.

[IpotuBononoxusie coObiTusA. [uarpamma DOiinepa. OObeauHEHHE U
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEpOSITHOCTEH. YcClOBHas BepOATHOCTh. IIpaBuino ymHoxenus. HesaBucumbie
coObiTus. IlpencraBienue skcrepuMeHTa B BUAE JepeBa. Perienue 3amad Ha



HAXOXKJEHUE BEPOATHOCTEH C IOMOIIBIO JI€peBa CIYYalHOTO HKCIIEPUMEHTA,
ayarpamm Ounepa.
9 KJIACC

[IpenacraBnenre JaHHBIX B BUAE TaOMUL, AuarpaMM, TIpaduKoOB,
UHTEpIIpeTalus JaHHbIX. YTEHNE U TOCTPOEHUE TaOIHIl, AUarpaMm, TpaduKkoB 10
peaIbHBIM JJaHHBIM.

[lepecranoBku u ¢pakropuan. CoyeTaHus U YUCIO coueTaHui. TpeyroapHUK
[Tackans. Pemenue 3a1a4 ¢ UCTIONb30BaHUEM KOMOMHATOPHKHU.

['eomeTpuyeckass BepoaTHOCTh. CiydailHbI BbIOOp TOYKM M3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepus MCIBITAHWM 10 TEPBOTO yCIExa.
Cepust ucnbiTanuit bepHymm. BepostTHOCTH cOOBITHII B CEpUU  HCIIBITAHUMN
bepnyiun.

CiyyaiiHasi BEJIMYMHA W PACIpECICHUE BEPOATHOCTEW. MareMaTtndeckoe
oxuaanue W gucnepcus. [Ipumepsl  MareMaTHYECKOro  OXUIAHUA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYCHUs BEIMYMHBL. MareMaTu4eckoe OXHUIAHUE U
JOUCIIEPCHS  CIyYalHOW BEJIMYMHBI «YUCIO YCIEXOB B CEPUM UCIBITAHUU
beprymnmy.

[TonsitTue o 3akoHe OONBIIMX yucend. M3MepeHne BepOsSTHOCTEN C MOMOILBIO
4yacToT. Ponb 1 3HaueHue 3aKoHa OOJBIIMX YHCEN B IPUPOJE U OOILECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMDBbI
YYEBHOI'O KYPCA <« BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMmbl Yy4yeOHOro Kypca
«BeposSITHOCTD U CTaTUCTUKA» XapAKTEPHU3YHOTCH:

1) maTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alid ero
opaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATENBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PpELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKECHUH BCEW KU3HU MJS YCHENIHOW MpodecCHOHATIBHOU
NESATEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U OCTETHUECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHUW, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALIME B JI€ATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAay4YHBIX
MPEJICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KakK CpelCTBOM
NO3HAHUA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢usmyeckoe BocnuTanue, (popMHpoOBaHHE KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370pOBOro oOpaza JKM3HHM  (37I0pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM HW OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA pPEIICKCHU, TMPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

OpUEHTALlMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JIJISl PELICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OLICHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEeabl, OCO3HAHUEM
TI00ATBHOTO XapaKTepa 3KOJIOTHISCKUX MPOOIeM U ITyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOIHOM
cpenasbi:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCJIOBUAX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Y JPYTrux JIOJIed, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WU, IIOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHWA W
KOMITETEHTHOCTEM, MJIaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYH)  CHUTYyalldl0, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHWBATh PUCKH W
NOCJIEJICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

ba3oBble Jiornuyeckue aeicTByuA:

e BBIABISITH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
O00OBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATUAMH, (OPMYITHPOBATH
ONpPENCTCHNUS]  TOHSATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMUS JJii OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOAMMOTO AHAJIN3a;

e BOCIPUHHUMATH, (GOPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIbHBICE W OTPHUIIATENIbHBIC, E€IWHUYHBIEC, YacTHbIE W OOIIUe,
YCIIOBHBIC;



BBISIBISITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpPOTUBOpEYMsT B (akTaxX, MJaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npeaaraTe KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUHH;
JeJlaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX U
WHYKTUBHBIX YMO3AKITIOUEHHUH, YMO3aKIIFOUSHHH 110 aHATIOTHH;

pa3bupath J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUHN (IIPsIMBbIE U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECIOXHBIC J0Ka3aTelbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAUBATh APTyMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CMOCOO pernieHus y4dyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHMs, BBHIOMPATh HanOoiee TMOAXOAAIUNA C YIETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHue AeiiCTBUSA:

MCIIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BONPOCHL, (UKCUPYIOUIUE MPOTUBOpPEUHE, MpodIemMy,
CaMOCTOATENILHO YCTaHABJIMBATh HMCKOMOE W JIaHHOE, (OPMHPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIINIO0, MHCHHE;

MPOBOJIUTh IO CaMOCTOATENLHO COCTaBICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;
CaMOCTOATEIEHO (POpMYyIHPOBaTH 00OOIIEHNUS W BBIBOJBI IO pe3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUS, HCCIEOBAHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TakKe BBIJIBUTATh
MIPEAMOJIOKECHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undgopmanueii:

BBISBJISTh HEJIOCTAaTOYHOCTh U M30BITOYHOCTh HH(MOpPMAILMM, JaHHBIX,
HEOOXOIMMBIX JJISI PEIICHHS 3a1auu;

BBEIOMpATh, AHATM3UPOBATH, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH
WH()OPMAITHIO PA3TUIHBIX BUIOB M ()OPM MIPEACTABICHHUS;

BBEIOMpATh (OpMY TpEacTaBieHUs WHHOPMAMK W HWILIIOCTPUPOBATH
pelaeMple 3aJlayd CXeMaMM, JuarpaMMaMH, HWHOM Tpadukoid u HX
KOMOMHAIUAMU;

OIICHWBATh HAA&KHOCTh HMHPOPMAIMHA IO KPUTEPHUSAM, MPEII0KCHHBIM
YUHUTEJIeM WiH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIIpUHUMATDL U (bOpMYJII/IpOBaTB CYKIACHUA B COOTBECTCTBHUU C YCIOBUAMHU
U OCJIsIMH O6HI€HPI$I, SCHO, TOYHO, I'PaMOTHO BBIpAKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M IHCBMEHHBIX TEKCTAaX, JaBAaThb MOSICHEHHS IO XOIY PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YJIbTAT;

B X0/ic 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMBI,
poOJIeMBl, penaeMoi 3aa4yu, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOMCK
pELIEHUS, COMOCTABIATh CBOM CYXKJICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAJIOra, OOHAPYXXWUBAaTh pa3Indue M CXOACTBO TMO3UIUH, B
KOPPEKTHOU opMe HopMyITHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATH PE3YJIbTAThl PEUICHUS 3a/1a4M, IKCIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA, CAMOCTOSATEIILHO BRIOMPATH (hOopMaT BBICTYIUICHHUS ¢ YIETOM 3a/1a4
MpEe3CHTAIMA U OCOOCHHOCTEH ayAUTOPUH;

MMOHUMATh U KCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U HMHAUBUILYAILHON
pabOTHI IPH PEIICHUH YIECOHBIX MATEMAaTHICCKUX 3a]1aY;

MPUHUMATH 1E€JIb COBMECTHOW JAESATEIbHOCTH, IUIAHUPOBATH OPTraHU3ALIUI0
COBMECTHOM paboOThl, pachpeneisaTh BHABI pPadOT, JIOroBapUBaTHCH,
00CYXIaTh MPOIIECC U pe3yJbTaT paboThl, 00001MIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHUPOBATH CBOM JCHUCTBHS C JPYTMMH 4YJICHAMH KOMAaH/IbI,
OIICHHMBATh KA4eCTBO CBOETO BKJajJa B OOIIUH MPOAYKT IO KPHUTEPHSM,
c(hopMyTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBUSI.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂ

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM peUIeHMs 3ajaud (WM €ro
4acTh), BBIOMPATh CIOCOO pEHICHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb M KOPPEKTHPOBATH
BApUAHTHI pELIEHUH C Y4ETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3ysbrara
pelIEeHns MAaTEMAaTUYECKOM 3a/1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJCHHBIX OIINOOK, BBISBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH OCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHSI WU HEIOCTIKCHUS IIEIH,
HAXOJHUTh OMIMOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJbBTATBI



K xkoHily oOyuenus B 7 KJjacce OOYYarONIMICS TOJYYUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:

Yurate uHOpMaLMIO, NPEICTABICHHYIO B TaOiuLax, Ha JAUarpaMMax,
NPEJCTaBIsITh JaHHbIE B BHUAEC TaOJHUI, CTPOUTH JTUATPAMMBI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbi€) IO MacCUBaM 3HAUYCHUH.

OnuceiBaTh M MHTEPHPETUPOBATH  peajbHbIE  YHUCIOBBIE  JIAHHBIE,
IpeJICTaBICHHbIE B TA0NIMIIAX, HA AUarpammax, rpapukax.

Hcrnonb30BaTh 711 ONMCAHUS JAHHBIX CTATHCTHYECKUE XAPaKTEPUCTHUKHU:
cpenHee apudpMETHYECKOe, MEIWaHa, HauOOJbIlee W HAaWMCHBIEE 3HAYCHUS,
pa3zmax.

MMeTs mNpencraBleHUE O CIy4YalHOM W3MEHYMBOCTHM HAa IIPUMEpax IIEH,
(¢u3nyecKux BEIMYMUH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHily oOyueHus B 8 kJjacce OOyYarONIMICS TOJYYUT CIICTYIONTHE
IpPEIMETHBIE PE3YJIbTATHI:

W3Bnekatp u mpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEACTABICHHYIO B BHUJE
TabIUL, AUarpaMM, rpauKoB, MPEJCTaBIATh JaHHbIE B BUJAE TAOJIUL, AUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX IOKa3aTeNel: CPEeIHUX
3HaYEHUI U Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKIIOHEHHUE).

HaxoauTh 4acToThl YMCIIOBBIX 3HAUYEHUN U YaCTOTHI COOBITHI, B TOM YHCIE
0 pe3yibTaTaM U3MEPECHUN U HAOIIOACHUH.

HaxoIuTe BEpOATHOCTH CIy4alHBIX COOBITUI B ONBITaX, 3Hask BEPOSATHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMU COOBITUSMHU.

Hcnonp3oBaTh rpaduueckue MOAENTU: JEPEBO CIy4YallHOIO SKCIIEPUMEHTA,
ayarpaMMbl DWIIepa, YMCIoBas IpsaMast.

OnepupoBaTh MOHATUSMU: MHOMXECTBO, IOJMHOXKECTBO,  BBIIIOJIHATH
omepanyl  HaJ MHOXECTBaMH: OObEIWHEHHE, IMepeceueHue, IOMOITHEHHUE,
NEPEYNCIIATH AIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe NpeACTaBICHUE MHOXKECTB M CBSI3€H MEXIY
HUMU JJIsI ONTMCAHUA MPOLIECCOB U SBJIICHUM, B TOM YHCIIE€ NIPU PELICHUU 3a/1a4 U3
JIPYrUX y4eOHBIX MPEIMETOB U KYpPCOB.

K xoHIly oOyuenus B 9 kjacce oOyYarONIMIiCS TOJYYUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekatp U mnpeoOpa3oBbiBaTh HH(OpPMALMIO, MPEACTAaBICHHYIO B
Pa3IMYHBIX MCTOYHHMKAX B BHJE TaONWIl, IUarpaMM, rpadukoB, MPEICTaBIATH
JAaHHBIE B BUJE TaOJIUL, 1Uarpamm, rpa)ukoB.



Pemars 3agaun opraHu3oBaHHBIM MEpeOOpPOM BapUAHTOB, a TAKXKE C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcrnonb30BaTh ONMUCATENbHBIE XAPAKTEPUCTUKHU JII MACCUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHAE 3HAYECHHS U MEPBI pPACCEUBAHMUS.

HaxoauThs 4acToThl 3HaYEHUI M 4acTOThl COOBITHSI, B TOM YHCIIE MOJIb3YAChH
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN U HAOIIOICHUN.

HaxonuTe BEPOATHOCTH CIIyYallHBIX COOBITUI B M3YyYEHHBIX ONBITAX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX
VCIIBITAHU 10 IEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHysum.

VMeTp npencraBleHHE O CIy4alHOM BEIMYMHE W O pPacHpeleiIcHUU
BEPOSTHOCTEM.

NMeTh mnpencraBieHUE O 3aKOHE OOJBIIMX YHCET KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTH M O POJIHM 3aKOHA OOJIBIINX YKCEN B
IpUPOJIe U OOIIECTBE.



TemaTnuyeckoe IJIAHKPOBAH 7 Kjacc.

Het/ HanmenoBanue pa3aenoB v TEM MPOTpaMMbl KommaectBo wacos DnekTpoHHbIE (IUPPOBBIE) 00pa30BaTEIbHBIC PECYPChI
Bcero Konrpoabusie [IpakTnueckue
paboThI paboThI
1 [IpencraBnenne qaHHBIX 7 0 2 [[bubmuoreka IJOK
https://m.edsoo.ru/7f415fdc]]
2 [pencrasnenue qaHHBIX 7 0 2 [[bubmuorexa IIOK
https://m.edsoo.ru/7f415fdc]]
3 OmnucarenpHast CTAaTUCTHKA 8 1 1 [[bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc]]
4 Cry4yaliHas U3MEHYHBOCTb 6 0 1 [[bubmuorexa IIOK
https://m.edsoo.ru/7f415fdc]]
5 Beenenue B Teopuio rpados 4 0 0 [[bubmmnoreka LIOK
https://m.edsoo.ru/7f415fdc]]
6 BeposATHOCTP U 4acToTa CIy4aiHOTO 4 1 1 [[bubmuorexa IIOK
COOBITHS https://m.edsoo.ru/7f415fdc]]
7 000011IeHrEe, CUCTEMATH3alIUs 3HAHUI 5 1 0 [[bubmmoreka ITOK



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 KJIACC

OBaHUC pa3aciioB U

KomanuecTBo yacos

OnexTpoHHbIE (LUGPOBEIE)

TE€M MIPOTPaMMBI Bcero Kontponen | Ilpakrtuyecku | 0Opa3zoBaTeNbHBIC PECYPCHI
ble pabOThI € paboTbl
1 [ToBTOpenwue xypca 7 4 BBEIUTE BBCIUTE 3HAYCHHUE [[bubmmoTteka LIOK https://m.edsoo.ru/7f417fb2]]
KJjlacca 3HA4YCHUEC
2 OmnucaTtenpHas 4 BBEJIUTE BBEJIUTE 3HAUECHUE [[bubanoreka LIOK https://m.edsoo.ru/7f4171b2]]
crarucTtuka. PaccenBanue SHAYCHHE
JTAHHBIX
3 MHokecTBa 5 1 BBC/IMTE 3HAYCHHE [[Bubmmoteka LIOK https://m.edsoo.ru/7f417{b2]] |
4 BeposiTHOCTB Ci1y4aiftHOTO 6 BBCJIUTE 1 [[bubanorexa LIOK https://m.edsoo.ru/7f417{b2]]
CO6BITI/I5[ 3HAYCHHC
5 Beenenue B Teopuio 4 BBEJIUTE BBC/UTC 3HAUCHUC [[bubmmoteka LIOK https://m.edsoo.ru/7f4171b2]]
Fpa(i)OB 3HA4YCHUEC
6 CrnyyaitHble COOBITHS 8 BBEJIUTE BBEJIUTE 3HAUECHUE [[bubanorexa ILIOK https://m.edsoo.ru/7f417{b2]]
3HAYCHUC
7 O060061eHue, 3 1 BBE/IMTE 3HAYCHHE [[bubmmnoreka LIOK https://m.edsoo.ru/7417fb2]]

cUCTeMAaTH3alusA 3HAaHUHI



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

9 KJIACC

Her/ | HaumeHoBaHMe pa3/iesioB U TEM MPOrPAMMBbI KonunuecTBo vacoB OnexktrpoHHbIe (1(POBBIE) 00pa30BaATENBHBIC PECYPChI
Beero | Kontposbubie padotsl | TlpakTrueckue pabOThI
1 IToBTOpEHME Kypca 8 Kitacca 4 BBC/IUTC 3HAYCHUE BBC/INTC 3HAYCHUE [[bubmamoteka ITOK https://m.edsoo.ru/7f41a302]]
2 DJ1eMEHThI KOMOHHATOPUKH 4 BBC/IMTE 3HAYCHHE 1 [[bubmmoreka IHOK https://m.edsoo.ru/7f41a302]]
3 I'eoMeTpryeckasi BEpOSITHOCTh 4 BBEJIUTE 3HAYCHUE BBEJIUTE 3HAYCHUE [[bubanoreka ITOK https://m.edsoo.ru/7f41a302]]
4 Wcnbitanust bepryim 6 BBEJIUTE 3HAYECHUE 1 [[brbanoreka ITOK https://m.edsoo.ru/7f41a302]]
5 CrnyuaiiHasi BeIM4MHA 6 BBE/IMTE 3HAUCHHE BBE/IMTE 3HAUCHHE [[bubsimoteka IIOK https://m.edsoo.ru/7f41a302]]
6 0060011eHIe, KOHTPOJIb 10 1 BBE/IMTE 3HAYCHHE [[bubmmoreka IIOK 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
https://m.edsoo.ru/7f41a302
















YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






