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HOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM 1M(POBOM MHUpPE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUUMOCTh, KaK ¢ TOYKU 3PEHUSI MPAKTUUECKUX MPUIOKEHUM, TaK
U UX pOoJM B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esnoBeky. Bo3pacraer uncino
npodeccuii, Mpu OBIAJEHUHN KOTOPBIMU TpeOyeTcsi Xxopolasi 6a3oBas MOJr0OTOBKA
B 007acCTH BEpPOSTHOCTA U CTAaTUCTUKM, Takas TMOJTOTOBKAa Ba)Ha JUIs
MPOJOJKEHUsT 00pa30BaHMs U JIJIsl yCIEIIHON TPpOo(ecCHOHATbHOM Kapbephl.

Kaxxplii uenoBek MOCTOSTHHO MPUHUMAET PEIISHUS HA OCHOBE UMEIOITUXCS Y
HEro JaHHBIX. A 1JiT 000CHOBAaHHOTO MPUHSTUS PEIICHUS B YCIOBUSX HEJIOCTATKa
WM u30bITKa MHOOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMenHo mosToMy oOCTpO BCTajlla HEOOXOIUMOCTh CHOPMHUPOBATH Yy
oOy4Jaromuxcs QyHKIIMOHATIBHYIO TPAaMOTHOCTh, BKITIOUAIOIIYIO B ce0s B KaUeCTBE
HEOTHEMJIEMON  COCTAaBJSIONICH  yMEHHWE  BOCIPUHUMATh U KPUTHYECKH
aHaJM3UPOBATh WH(POPMAIIHIO, MPEICTABICHHYIO B Pa3IUUHbIX (hOopMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX peaJibHbIX TPOILECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMU IPHUHIIMIAMU cOOpa, aHaJIu3a U
NpEe/ICTaBlIeHUsT JaHHBIX M3 PAa3IMYHBIX cep KU3HMU 00IIecTBa W TOCYAapCTBa
npuoOIIaeT oOyyaromuxcsi K O0OIIecTBEHHbIM HHTepecaM. H3ydeHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpTraHHU3allMU mepedopa U mojcyéTa yucia
BapHaHTOB, B TOM YHCII€ B IPUKJIAJIHBIX 3a/la4yaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUH
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu HOOPMATHKH U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKHU H
BEPOSITHOCTA 00O0TaIamTCcsl MPEACTaBICHUs OOYJaloUUXCsi O COBPEMEHHOU
KapTUHE MHUpa W METOJaxX €ro HcCcleqoBaHusA, (HOPMHUPYETCS NMOHUMAHHUE POIH
CTAaTHCTHKHU KaK UCTOYHHKA COI[MAIBHO 3HAYMMOW MHPOPMAIIUH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIILICHHUS.

B cooTBeTCTBMM C MaHHBIMU HEISIMU B CTPYKTYpE MPOTrpaMMbl Y4eOHOT O
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIICICHBI
CIIEIYIONINE COJepKaTeIbHO-MeToAndeckue JuHum: «lIpencraBienne MaHHBIX |
omucareNbHas CTAaTUCTUKA», «BeposATHOCTH», «IJIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanne uann «lIpencraBneHne MTaHHBIX U OMUCATEbHAS CTATUCTUKAY
CIIY)KUT OCHOBOW Jii (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HH(MOpManueil: oT
YTCHHWs] W WHTEPHpEeTaluy HWHPOpMAIMK, TPEACTABICHHOW B Ta0iMIiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPENCTaBIeHWS W aHAIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHCTUYECKUX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.
PabGortas ¢ naHHbBIMH, OOy4YarONIIMECs YYaTCid CUUTHIBATh U HMHTEPIPETHPOBATH



JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATH NPOCTEUIINE TUIIOTE3bI,
pa3MBIIUIATh HaJ (AaKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATh UX
BJIUSIHUE HA pPacCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYUTUBHOE MNPEACTABICHUE O CIy4YalHOW U3MEHYMUBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMW CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOM A
U3Y4YEHHUs] TEOPUM BEPOSTHOCTEW. boiblloe 3HaUYeHHE HMMEIT MPAKTHYECKHUE
3aJlaHHs, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEPOSTHOCTH BBOAMTCA KaK MEpa MPaBIONOI00Ms CIy4ailHOTo
coObrtus. [lpm wu3ydeHun yuyeOHOro Kypca oOydarolmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHU  BBIYMCJIEHUS  BEpPOATHOCTEH B CIydalHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU AJIeMEHTapHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U PEIIaTh OOJee CIOKHBIC
3amaun. B yueOHBIM Kypc BXOAST HayalbHbIE TPEICTABICHUS O CIyYalHbBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAMHM UM OCHOBHBIMH OTIEPALMSIMH HAJ] MHOXKECTBAMH, pacCMaTpHUBAIOTCA
OpUMeEphl NIPUMEHEHHUs ISl PElIeHUs 3a7ad, a TAaKKE HCIIOJIb30BAHUS B APYTUX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usyuaercs y4eOHBI Kypc «BeposSTHOCTh U CTAaTUCTUKa», B
KOTOpbIA  BXOOAT paznensl: «lIpeacTaBneHne [aHHBIX W ONMUCATEIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JeMEeHTh KOMOWHATOpUKHY, «BBeiaeHue B
TEOpHIO TPadoBy.

Ha usyuenne yueOHOTO Kypca «BeposSTHOCTh M cTaTUCTHKa» OoTBOaUTCs 102
yaca: B 7 knacce — 34 yaca (1 ygac B Hemeno), B 8 kiacce — 34 ygaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPXAHUE OBYUYEHUA
7 KITIACC

[IpencraBieHne JaHHBIX B BUAE TaOJIUL, AUAarpamm, rpadukoB. 3anoIHEHHUE
TaONMI, YTEHWE U TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoleccoB. M3BneueHre nHpopMaluu us3
auarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETalusl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpeAHee apuMeTHyecKoe, MeIHuaHa, pa3max,
HauOoJbIIee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [Ipumepbl
CIy4alHON U3MEHYHUBOCTH.

Cry4ailHbIil SKCIIEpUMEHT (OMBIT) U chy4ailHoe coObITHE. BeposTHOCTh U
gacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Crenennp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiiuH. [IpeacrtaBnenne o cBsizHoctH rpada. Lenu m nukiel. Iyt B
rpadax. O6xon rpada (dumepoB myTh). [IpencraBienne o0 OpHUEHTHPOBAHHOM
rpade. Pemenne 3anayu ¢ moMoIso rpados.

8 KIIACC

[IpencraBienue qaHHBIX B BUJI€ TaOIHI], AUarpamMmm, TpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBAMH: OObeIMHEHUE, TepeceueHue, nomnoiaHeHue. CBOMCTBa omepaiuii
HAJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAeIUTEIbHOE,
BKIItOueHusa. Mcmonb3oBanue rpadUyuecKkoro TMpeACTaBICHUS MHOXKECTB IS
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUW, IPU PEUICHUH 3a]aY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcusi U CTaHIapTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.

DnemMeHTapHble COOBITHS clydaiiHoro ombita. ChoydaliHble COOBITHS.
BepositHoct  coObiTHif. OmBITBI C  PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMHU
coObITuAMU. CinydailHblid BBIOOP. CBA3b MEK]y MAJIOBEPOATHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBSI3h MEXIY YWCIOM BEpIIMH W yucioM pédep. [IpaBmio
yMHOXkeHus. Penenue 3aiad ¢ moMmonisko rpagos.

[IpotuBononoxkueie coObiTud. Juarpamma Oitnepa. OObeauHEeHUE U
nepeceueHue coObiTuil. HecoBMecTtHbie  coObiTus. DopMmynia  CIOKEHHUS
BEPOATHOCTEU. YCJIOBHAss BepOATHOCTh. l[IpaBmiio ymHOxeHus. HezaBucumbie
coobiTuda. IlpencraBienue skcrnepuMeHTa B BHlE JepeBa. PemieHue 3amau Ha



HaxXO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenne JaHHbIX B BUAe TaOmuuU, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHue U nmocTpoeHue Tabiull, AuarpaMm, rpaduKoB 1Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CodetaHus u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTb. CiyyallHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Ycenex m Heyaada. Cepust UCHBITaHUK JO IEPBOro YycIexa.
Cepust ucnbiTanuii bepnymiu. BeposTHocTH cOOBITUH B CEpUM HUCHBITAHHM
bepnymnn.

CiyuaiiHasi BeJMYMHA W pacCHpeeNieHHEe BEpPOSTHOCTEW. MaTeMaTuueckoe
OXHIaHWue U gucnepcus. Ilpumepbl  MareMaTHYECKOTO  OXKHMAAHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAYECHUS BEIWYMHBL. MaremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIyYalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuynnny.

[Tonatue o 3akoHe OGonbIMX yucen. M3MepeHne BeposSTHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaueHue 3aK0Ha OOJBIINX YHUCET B IPUPOIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOTro Kypca
«BeposATHOCTB U CTATUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJIBbI, K MCIOJIb30BAHUIO 3THUX
JOCTH)KCHUH B IPYTUX HAayKaxX W MPUKIAIHBIX chepax;

2) rpa:x1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN IpakJaHWHA U peaju3alliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUH BCEH XKWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M PAa3BUTHEM HEOOXOJAMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJay, PEUICHUM, pacCyKICHUW, YMEHHUIO BUIETH
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMUSA:

OpUEHTauuell B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOllecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKu Kak cdepbl 4elloBeuecKoil
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIM3AIUY,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKW U MaTEeMaTH4YEeCKON KyJIbTYpOil Kak CpeICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pOBOE  NUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTAbIXa, peryasapHas Quznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUUM /I pEelIeHUs 3a7ad
B 00JJACTH COXPAHHOCTHU OKpPYKaIOIIEeH cpeibl, IUIAaHUPOBAHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKaloled Ccpeibl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHUSIX HEONPEICIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
bopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€QUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTh W OICHUBATH PUCKH H
HoCIeACTBUA, (HOPMUPOBATDH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YyYeOHbIe eiicTBUSA

ba3oBble Jornueckue AecTBU:

e BBUIBIISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE MPHU3HAKK MATEMAaTUUYECKUX
O00OBEKTOB, TOHSATHN, OTHOIICHUNW MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
ONpeNeNiecHUs]  MOHSTUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccupuKauu, OCHOBaHUA JUisi OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCIpPUHHUMATh, (QopMylnupoBaTb U  NOPeoOpa3OBbIBATh  CYXKICHHUS:
yTBEPAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHBbIC, YacTHbIE M OO0uIueE,
YCIJIOBHBIE;



BBISBJISATh ~ MareéMaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeurss B (pakTaX, [AAaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JenaTh BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKICHHUM (MPSAMBIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh crmocod pemieHus ydeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOMPATh HauboJiee MOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).
Ba3oBble ucciieqoBatebcKue AeiicTBUA:

e HCIIOJIb30BAaTh BOIMPOCHl KaK HCCIENIOBATEIbCKUNA WHCTPYMEHT MO3HAHUS,

(GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUUE, MPOOIEMY,
CaMOCTOSATCJILHO ~YCTAHaBIMBAaTh KMCKOMOE H JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

e TIPOBOJUTH TI0O CaMOCTOSITEIIBHO COCTaBICHHOMY TUIAaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEeKTa, 3aBUCUIMOCTEH 00BEKTOB MEXKIY CO00ii;

e CaMOCTOATEIHHO (HOpPMYITHpPOBATH OOOOIICHWSI W BBIBOABI MO pPE3yIbTaTaM
NPOBEACHHOTO HAOJIONCHHUsS, HCCICIOBAaHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e TIPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE TIpoIlecca, a TaKKe BBIJIBUTATh
IPE/IIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIABJISATH HEJAOCTATOYHOCTh M H30BITOYHOCTh WHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOMpATh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM TIpeICTaBICHUS;

o BeIOMpaTh (opmy mpenactaBieHuss WHPOPMANMM W WIUTFOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIASIMU;

e OIICHWBATh HAAEKHOCTH HHPOPMAIMHM IO KPHUTEPHUSM, MPEIITOKCHHBIM
yduTeIeM WIH ChOopMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMvmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eificTBUS:

e BOCHPHUHHMATH M (OPMYITHPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBHUSIMU

Y TEJISIMU OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M NMHUCHMECHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIy PEIICHUS

3aJ1auyi, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pe3ysIbTaT;

B X0JI¢ OOCYXKICHHS 3a/1aBaTh BOMPOCKHI MO CYIIECTBY 00CYKIaeMOU TEMHI,

poOJIEMBI, pelIaeMON 3aJa4d, BBICKAa3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX

YYACTHUKOB JHAJIoTa, OOHAPYKHMBATh PA3JUYME W CXOJICTBO TO3WIUN, B

KOppeKTHOU hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TIPEICTABIATH PE3yJbTAThl PEIICHUS 33J1a4H, SKCIICPUMEHTA, UCCIICIOBaHUS,
IIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATh (POPMAT BHICTYILICHHUS C YIETOM 3a]1a4
NIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH;

e TIOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUIYTBHOU
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

e NPHHHUMATH II€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIHIO
COBMECTHOW paboOTBI, pachpeaeisiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIECC U pe3yibTaT pabOThI, 0000MATh MHCHHUS HECKOJIBKUX
JIIO/IEH;

e y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (oOCyxkaeHUs, 0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUS C JAPYTMMH YJE€HAMU KOMAaH/IBI,
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHS.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, allTOPUTM pELICHHs 3aladu (WK €ro
94acTh), BBIOMPATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U pe3ysibTaTa
pelieHrs MaTeMaTUYeCKou 3a1a4u;

e TMPEABUJETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa ACATEIbHOCTU MOCTABICHHOMN LIENIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIENH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCS TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEACTABICHHYIO B TalJulax, Ha JUarpaMmmax,
MPEACTaBISATh JaHHBIE B BUJE TaOJUIl, CTPOUTHh AUATPaMMBbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPNPETUPOBATH  PEATbHBIC  YHUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpammax, rpadukax.

Hcnonb3oBaTh MJjisi ONUCAHUA JAHHBIX CTATUCTUYECKUE XAPaKTEPUCTUKU:
cpenHee apudMeTHueckoe, MeauaHa, HauOoJblllee W HAWMEHbIIEe 3HAYCHUS,
pazmax.

NmeTs mpencraBieHue O CIy4alHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYaroOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIbTATHI:

N3Bnekare W mpeoOpa3oBbIBaTh WH(OpPMAIUIO, TMPEJICTABICHHYIO B BHUJIC
TaOIHI, AUarpamMm, TpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOIHIl, JUATPAMM,
rpaduKoB.

OnuceiBaTh JAHHBIE C TMOMONIBIO CTATUCTHYECKUX ITOKa3aTesel: CpeaHuX
3HAYEHUM ¥ Mep paccerBaHus (pa3max, JUCIIEPCHsl U CTaHAAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHWU M YACTOTHI COOBITHH, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BEpOSITHOCTH CIyYallHBIX COOBITHI B OMBITaX, 3HAs BEPOATHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCJIE B OIBITAaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHIIMU.

Hcnonp3oBaTh rpaguyeckue MOJENIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
auarpamMMbl Disiepa, YiCIIOBas IpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOECTBO, IOAMHOKECTBO,  BBINIOJHATH
omepandyd HaJ MHOXXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Ncnonws3oBaTh rpaduyeckoe MPEeACTABICHUE MHOXECTB W CBSI3€M MEXIy
HHUMU JUIS1 OIIUCAHUS MPOLIECCOB U SIBJICHUM, B TOM YMCJE IPU PELICHUM 3a1a4 U3
JIPYTUX y4€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kiacce 0OydYarOUUMCS TMOJYYUT CICAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

N3Bnekath u mnpeoOpa3oBbiBaTh MH(GOpPMalMIO, MPEACTABICHHYIO B
pa3IMYHBIX HWCTOYHUKAX B BHJE TaONuUll, Auarpamm, rpadukoB, IpeacTaBIsTh
JaHHBIC B BHUJIC TAOIMII, TUarpaMm, IpauKoB.



PemaTtp 3amauum OpraHM30BaHHBIM IEpEOOPOM BAPUAHTOB, a TaKXKE C
MCI0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh ONUCATENIbHBIE XAapAaKTEPUCTUKU JJII MACCUBOB YHUCIIOBBIX
JAHHBIX, B TOM YMCIJIE CPEHUE 3HAYECHUS U MEPbI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOThI COOBITHS, B TOM YHUCIE MOJb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHNUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEpHUX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIydYalHOM BEJIMYMHE U O paClpelesIeHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJNBIIMX YHCEN KakK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabublie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
bubmmoreka [IOK
1 IT 2
PEACTABIICHIE AAHHbIX ’ 0 https://m.edsoo.ru/7£415fdc
bu6moreka [IOK
2 OmnucarenpHas CTaTUCTUKA 8 0 1 hitps://m.edsoo.rw/7f41 5fdc
N bubmuorexa [JOK
3 Cotyqaiias H3MCHIMBOCTE 6 0 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenenne B Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTE 1 YacToTa CIIy4aitHOTO 4 0 1 bubnuoreka [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
6 0606 i 5 2 0
ODHICHHE, CHCTEMATHSAIHA SHATHH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5




8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabublie | Ilpaktuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 4 0 0
OBToperiic fypea fivtacea https://m.edsoo.ru/7f417fb2
) OmnucarenbHas craTUCTHKA. PaccenBanne 4 0 0 bu6moreka [IOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hozecta 0 0 https://m.edsoo.ru/7f417tb2
. bu6mmoreka [IOK
4 BeposTHOCTb ciiydaitHOTO COOBITHS 6 0 1 hitps+//m.edsoo.ru/ 74172
bu6mmoreka [IOK
> Breperne B TeopHio rpagos 4 0 0 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 CoysaifbIe COOBITHA 8 0 0 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 600 i 4 2 0
O6obmeHHe, CHCTEMATH3AIN SHARUH https://m.edsoo.ru/7f417{b2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 1




9 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 8 4 0 0
OBTOPCHHE Kypea © Kacca https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 4 1
DIICMEHTEI KOMOUHATOPHKH 0 https://m.edsoo.ru/7f41a302
bu6moreka [IOK
3 I'eoMeTpuueckast BEpOSITHOCTh 4 0 0 hitps://m.edsoo.rw/7f41a302
bu6mmoreka [IOK
4 Menbrranms bepiyium 6 0 I https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
> Crysaitias BemmuHa 6 0 0 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmere, KOHTpOI: 10 ! 0 hitps:/m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2
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