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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM LH(POBOM MHpPE BEPOSITHOCTh M CTAaTHUCTHKA NPUOOpETarOT BCE
00JIBIIIYI0 3HAYUMOCTb, KaK C TOYKU 3PEHHUS MPAKTUYECKUX NMPUIIOKEHUH, TaK U UX POJIU
B 00pa30BaHMU, HEOOXOAMMOM KaXkI0My 4esloBeKy. Bo3pacTtaer uucio npodeccuit, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopolas 0a30Basi IOATOTOBKA B 00JaCTH BEPOSTHOCTU
M CTAaTUCTUKU, Takas IMOJArOTOBKAa BaKHA Ui MPOJOJDKEHHMsS 00pa3oBaHUsS W s
YCHEMIHOW MPOPECCUOHAIBHON KapbEPHI.

Kax/p1il 4enoBeK MOCTOSIHHO NPUHHUMAET PEIICHHWS Ha OCHOBE HMEIOIIMXCSA Y HEro
JaHHBIX. A Uit OOOCHOBaHHOTO NPHUHSTHS PEIICHHS B YCIOBUAX HENOCTATKa WIIH
n30bITKa wWHGOpMAMK HEOOXOIMMO B TOM YHCIE XOpOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

MMeHHO MOATOMY OCTpO BCTajJla HEOOXOAUMOCTh C(HOPMUPOBATH y OO0y4arOUINXCs
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0si B KaueCcTBE HEOThEMJIEMOMU
COCTaBJISIIOLIECH yMEHUE BOCIPUHUMATh U KPUTHYECKH aHAIM3UPOBaTh MH(POpPMAIUIO,
NPEJICTABICHHYIO B PA3IMYHBIX (opMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHUX
peanbHBIX IMPOLECCOB M 3aBUCUMOCTEH, IPOU3BOAUTH IPOCTEUIINE BEPOSTHOCTHHIE
pacyEThI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MpHUHIMIAMH cOOpa, aHaiu3a u
NpPEJCTaBICHNUS] JAaHHBIX W3 pa3InyHbIX cdep JKU3HM O0IlecTBa M TrocylapcTBa
npuoOmaer oO0ydalluuxcs K  OOIIECTBEHHbIM HHTepecaM. V3ydeHwe OCHOB
KOMOMHATOPUKM pa3BUBAECT HABBIKM OpraHu3aluu rnepedopa M Mmoacuyéra yucia
BAPUAHTOB, B TOM YMKCII€ B MNPUKIAIHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maér maremaTudyeckui (yHAaAMEHT M1 (OPMUPOBAHUSA KOMIETEHIIMN B
oOnactu uWHGOPMATUKA U LUPPOBBIX TeXHONOrWH. IIpy U3ydeHHH CTaTHUCTUKU U
BEPOSITHOCTH OOOTallalTCsl MPEACTaBICHUS OOYYalOlMXCS O COBPEMEHHOM KapTHHE
MHUpa U METOJIaX €ro HCCJeloBaHus, (OpMUpPYETCS MOHUMAHUE POJIM CTATHUCTUKH Kak
UCTOYHUKA COLMAJIbHO 3HAUMMOM MH(OpMAlMM U 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOI'O MBIIUICHHUS.

B cooTBercTBUM C JAaHHBIMHM LENSIMH B CTPYKType MpOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTUKA» OCHOBHOIO 00Iero oOpa3oBaHUs BBIJIEICHBI CIEAYIONINE
coJlepKaTeslbHO-MeToinueckue JIMHUM: «lIpencraBnenue JaHHBIX W OMMCATENbHAS
CTaTUCTUKa», «BepoATHOCTHY, «DneMeHThl KOMOWHATOpUKW», «BBeaeHHEe B TEOPHIO
rpadoBy.

Conepxxanue nuaun «lIpencraBieHrne NaHHBIX W ONMUCATENbHAS CTATUCTHKA» CIYKUT
OCHOBOM Juisi (OPMHUPOBAHUSI HABBIKOB pabOThl ¢ HWHMOpPMAIMEH: OT YTEHUA U
UHTEpHpeTaluy WHGOpPMAIMU, MPEACTABICHHOW B Taliulax, Ha JguarpaMmax M
rpagukax, 10 cOopa, MpeACTaBICHUS M aHaldu3a JaHHBIX C MCIOJb30BAHUEM
CTaTUCTUYECKUX XapaKTEpUCTUK CPEIHUX U pacceuBaHus. Pabotass ¢ JaHHBIMH,
oOydaroluecss ydarcs CUYUTBIBATb M HMHTEPIPETUPOBATH JIaHHBIE, BBIIBUraTh,
apryMEHTHPOBATh U KPUTUKOBAThH MPOCTEHIIINE TUTIOTE3b], Pa3MBIILIATh HaJ (PaKTOpaMHu,
BBI3bIBAIOIIMMH HM3MEHYMBOCTh, M OLCHMBATh MX BJIMSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.



NHTynTHBHOE  TIIpPEACTaBICHHE O  CIIy4alHOM  H3MEHYMBOCTH,  MCCIEINOBaHUE
3aKOHOMEPHOCTENH M TEHACHUUN CTAHOBUTCS MOTHUBUPYIOUIEH OCHOBOW ISl U3Y4YEHUS
TEOPUU BEPOSATHOCTEN. bObpIIOE 3HAYEHNE UMEIOT IPAKTUYECKUE 3a/1aHUS], B YACTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJAMTCS KaK Mepa MpaBIonoaoous ciydaitHoro coObitus. [Ipu
U3YYeHUH Y4eOHOro Kypca oOydaroluecss 3HaKOMSTCS C MPOCTEUIIMMU METOJIaMU
BBIYMCJIEHUSI BEPOATHOCTEM B CIyYallHBIX JKCIEPUMEHTAX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMUA HMCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMHM, MO3BOJSAIOIIMMHU CTaBUTh U
pemath OoJiee CIOXHBIE 3a/1a4d. B y4eOHbI Kypc BXOAAT HadaJbHbIE MPEACTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueGHOT0 Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYAIOIIUXCS ¢ MHOXKECTBAMU
M OCHOBHBIMH OIIEpalMsIMM  HAJ MHOXECTBAMHU, PACCMAaTpUBAIOTCS MPUMEPHI
IIPUMEHEHUS JUI PELICHUS 3aJa4, a TAKKE HCIIOJIb30BaHUSA B JIPYIMX MATEMaTHYECKHUX
Kypcax ¥ y4eOHbIX IIpeaIMeTax.

B 7-9 knaccax uzydaercs y4eOHbIN Kypc «BeposTHOCTh M CTaTUCTHKa», B KOTOPBIN
BXOHAT pazgensl: «lIpeactaBieHue MaHHBIX M ONUCATENIbHAS ~ CTATUCTUKA,
«BeposTHOCTEY», «D7eMeHTh KOMOUHATOPUKNY», «BBeneHne B Teoputo rpadosy.

Ha u3yuenue yueOHoro kypca «BeposTHOCTh U craTucTuka» orBoautca 102 yaca: B 7
kiacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce —
34 yaca (1 gac B Henemio).



COIAEPKXAHUE OBYUYEHUSA

7 KIIACC

[IpeacraBnenre JaHHBIX B BUJAE TaOJWll, Auarpamm, rpadukoB. 3arnoiaHeHUE TaOHuIl,
YTEHHWE W TMOCTPOEHHE Auarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHue
rpa@uKoOB pealibHbIX MpolleccoB. M3BnedeHne HHPOpMALUKU W3 IUarpaMMm U TaOull,
UCIIOJIb30BAaHUE U UHTEPIIpETaIUsl JaHHBIX.

OnucarenpHasi CTaATUCTUKA: CpeHee apu(pMEeTUIECKOe, MeuaHa, pa3Max, HanOoJblIee U
HAaWMCHBIIICC 3HAUYCHHWS Ha0Opa YHCIOBBIX  JaHHBIX. [lpumepsl  ciaydaiiHOM
U3MEHYHBOCTH.

CrnyyaitHblll 3KCTIEpUMEHT (OIIBIT) U CiiydaiiHoe coObiTHe. BepostHOoCcTh 1 wactoTa. Ponb
MaJIOBEPOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUHA B MPUPOJE U B OOIIECTBE.
MoHeTa 1 urpaiapHas KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmmua, peOpo. CremneHp BepmmHbl. Yucino pédep M cymmapHasl CTENEHb
BepiiuH. [IpencraBnenue o cBsazHoct rpada. Lenu u nuxnsl. Ilytu B rpadax. O6xox
rpada (sitnepoB nyth). IlpencraBnenue o0 opueHTHpoBaHHOM rpade. Pemenne 3anau ¢
MTOMOIIBIO TpadoB.

8 KUIACC

[IpencraBieHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MNOAMHOXKECTBO. Ornepannu HaJ MHOXECTBAMU:
oObeuHEHUE, TepecedyeHue, aononHenre. CBOWCTBa onepauuid HaJl MHOKECTBAMH:
IIEPEMECTUTENBHOE, COUYETATENBHOE, PACIPENEIUTENBHOE, BKIIIOUeHUA. Vcnonp3oBanne
rpaguUecKkoro MpeACcTaBICHUS MHOXKECTB IS ONUCAaHUS pEaJbHBIX IPOLECCOB U
SABJICHUU, IIPU PEILICHUU 33]1a4.

N3mepenne paccemBaHus NaHHBIX. /[ucniepcrst M CTaHAAPTHOE OTKIOHEHUE YHMCIIOBBIX
HabopoB. Jluarpamma paccerBaHMUsl.

OneMeHTapHble COOBITHS CiydaiiHoro ombiTa. CiydaiiHeie coObITHS. BeposiTHocTH
coObITUHA. ONBITHI ¢ PAaBHOBO3MOXKHBIMHM 3JIEMEHTapHbIMU COOBITUAMU. CiydaiHbIN
BbIOODP. CBsI3b MEXIy MAJOBEPOSTHBIMU U MPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B
pUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoOiCTBa JEpEBBEB: EIMHCTBEHHOCTb IIyTH, CYIIECTBOBAHHME BUCSIYEH
BEPIIMHBI, CBA3b MEXKIY YHUCIOM BEpIIMH M yucioM pédep. [IpaBuio yMHOXEHHUS.
Pemienue 3amau ¢ momoibio rpados.

[IporuBomnosnoxueie coObiTUs. Juarpamma Oiinepa. OObenMHEHHE M TEpEceUYCHUE
coObiTnii. HecoBmectHble coObiTusi. Dopmyna ciioxkeHuss BEpOSITHOCTEH. Y CIIOBHas
BeposiTHOCTh.  [IpaBuiio  ymHoxkenus. HeszaBucumbie coObiTus. IlpencraBnenue
DKCIIEPUMEHTAa B BHJIE JepeBa. PemieHue 3agad Ha HAXOXKICHHE BEPOSITHOCTEH C
MOMOIIIBIO JIEpEBa CIy4allHOTO SKCIEPUMEHTA, JuarpaMmm Jiliepa.

9 KIIACC
[IpencraBnenre faHHBIX B BUJE TAOJHII, TUarpamMm, TpauKkoB, HTEPIpETALNS JAHHBIX.
UreHne 1 MOCTpOCHUE TAONHII, TUarpaMm, rpapuKOB MO peaTbHBIM JTaHHBIM.



[lepectanoBku u dakropuan. CodeTanuss u 4ucio coderanuit. TpeyrompHuk [lackans.
Pelenue 3a1a4y ¢ MCOIB30BAHUEM KOMOMHATOPHUKHU.

['eometpuyeckas BeposTHOCTh. CiydailHbI BHIOOP TOYKM U3 (PUTYpHI HA TJIOCKOCTH, U3
OTpe3Ka U U3 IyTH OKPYKHOCTH.

UcnbiTanne. Ycnex m Heymaua. Cepust ucneiTaHuid 1o neporo ycrmexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuim.
CinydaiiHasg BEJIMYMHA W PACcHpEACIICHUE BEPOSITHOCTEN. MaTemMaTuuecKkoe OXUIaHUE U
mucriepens. [IpuMepbl MaTeMaTMYECKOrO OXHUAAHUSA KAK TEOPETHYECKOTO CPEIHETO
3HAQ4YEHUS BEIMYMHBI. MaremMaTuyecKoe O0KUAAHUE U JUCIEPCHUS CIIy4alHON BEIUYHMHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHym».

[TonsiTre o 3akoHe OonbIINX yncen. M3MepeHue BeposTHOCTEN ¢ MOMOIIbIO YacToT. Posb
Y 3HAYCHHE 3aKOHA OOJIBIINX YKCEN B MIPUPOIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «BEPOATHOCTBb U CTATHCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHHUS IMporpaMMbl ydeOHOro kypca «BeposTtHocTs u
CTAaTUCTHUKA» XAPAKTEPU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCUMCKOW MAaTEMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHUSIM POCCUMCKMX MATEMATHUKOB U POCCUHUCKOU
MaTeMaTUYECKOW IIKOJIbI, K HWCIOJb30BAaHUIO ITHX JOCTIKEHUI B JIPYTMX HayKax W
MPUKIATHBIX chepax;

2) rpaxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaiu3alliu €ro Ipas,
MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIHUOHUPOBAHUS  Pa3TUUYHBIX
CTPYKTYP, SBJIICHUM, TPOLIETYp TPaXKIaHCKOTrO OOIIecTBa (Hampumep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXXJICHHIO JTHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTH)KEHUI HAayKH, OCO3HAHMEM BAXXHOCTH MOPAJIbHO-3THUYECKUX
MIPUHLINIOB B AEATEIBHOCTHA YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOM Ha aKTHBHOE yYaCTHE B PEIICHUM IMPAKTUYECKHX 3aJa4 MATEMaTUYECKOU
HaIlpaBJICHHOCTH, OCO3HAHWEM BAXHOCTH MaTeMaTH4YecKoro oOpa3oBaHUsS Ha
MNPOTSDKEHUH BCEH JKM3HU U YCHEWIHOW mNpo()eCCHOHANBHOW JIEATETbHOCTH U
pa3BUTHEM HEOOXOJUMMBIX yMEHUH, OCO3HAaHHBIM BBIOOPDOM U  IOCTPOEHUEM
WHJIUBUAYAJIbHOU TPACKTOPUU O0O0pa30BaHUS U >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIILHOMY U 3CTETUUYECKOMY BOCHPHUSATHIO MAaTEMaTHYECKUX
O0OBEKTOB, 3ajiay, pEIICHUW, PACCYXKICHUN, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHUA:

OpHEHTallMe! B NIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTABJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, MPUPOIbI U OOIIECTBA, TOHUMAHUEM
MaTeMaTUYeCKOM HAYKH KaK cepbl YeIOBEUECKOU eI TEIbHOCTH, ATANOB €€ pa3BUTHUS U
3HQYUMOCTH JJIl Pa3BUTUS IIMBWIM3AIMU, OBJIAJICHUEM S3BIKOM MaTE€MaTUKUd U
MaTeMaTUYECKOW  KyJIbTypOM KAaK CpEICTBOM  IIO3HAHUS MHUpPA, OBJAJCHUEM
NPOCTEUIIMMH HABBIKAMHU UCCIIENOBATEIBCKON NEATEILHOCTH;

6) ¢usuyeckoe Bocnuranue, GopMHpPOBaHHME KYJbTYPbl  310POBbS M
IMOIMOHAJIBLHOIO 0JIaronoJyuns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMATHUYECKHWE 3HAHUSI B HMHTEPECaxX CBOETrO 3/I0POBBA,
BEJICHUS 3/I0pOBOTO 00pasa >KU3HHU (30pOBOE MHUTAaHUE, COATAHCHPOBAHHBIN PEXUM
3aHATHI U OTIIbIXA, pEryJsipHas pu3nvecKkas akTHBHOCThH), COOPMUPOBAHHOCTHIO HaBbIKA



pediiekcuy, NpU3HAHMEM CBOEro IpaBa Ha OIIMOKY M Takoro K€ IMpaBa JPyroro
YeJI0BEKa,;

7) 3K0JI0THYecKoe BOCIUTAHHE:

OpHEHTaIMel Ha IPUMEHEHNE MaTeMaTHUeCKUX 3HAHUU JIJIs pelIeHus 3a7ad B 00JIacTH
COXPaHHOCTH OKpY Karollel Cpe/bl, INIAHUPOBAHMSI IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX
MOCHEACTBUIA ANl OKpY)Kalolled Cpelapl, OCO3HAaHHMEM TJI00ANbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTel MX pelIeHNs;

8) aganTanus K U3MEHSIOIMMCS YCI0BUSAM COLUAIBLHOM M MPUPOAHOIi cpebl:
TOTOBHOCTBIO K JICMCTBUSM B YCJIOBHSIX HEOIpPENeIEHHOCTH, OBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIESTEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y
APYTUX JIO/ICH, MPHOOpETaTh B COBMECTHOW JIEATEIHHOCTH HOBBIC 3HAHWSA, HABBIKU U
KOMIIETEHIINH U3 OMBITA APYTHUX;

HEO0OXOMMOCTBIO B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIe (OPMYIHPOBATH UACH,
MOHSTHSI, TUNOTE3bl 00 OOBEKTax M SBJICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHMW M KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYalMl0, BOCIPUHHMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U elicTBUA, (POPMYJIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTejibHBbIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble Jornyeckue aeiicTBUA:

® BBLISIBJISITH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHSTUHN, OTHOIIEHWH MEXIy MOHATUSAMHU, (POPMYIUPOBATH OMpPEACIICHUS TOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(DUKAIIMU, OCHOBAHUS I 0000IIEeHUS 1
CpPaBHEHMSI, KpUTEPUHU TPOBOJUMOIO aHAIIN3A;

® BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BHIBATh CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIlaTeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

® BBLISIBISITH MaTEMAaTHUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpPEUUS B
(hakTax, TaHHBIX, HAOTIOICHUSIX U YTBEPXKACHUSX, IIPEAJIaraTb KPUTEPUU JJIsI BBISIBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHN;

® J[eJ1aTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U WUHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUN 110 aHAJIOTUH;

e pa30upaTh JIOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXKIECHUU (TpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIILHO HECJIOKHBIE J0Ka3aTeIbCTBa
MaTeMaTU4YeCKuX (aKkTOB, BBICTPAMBATh APTyMEHTAIMIO, TPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKICHUS;

e BBLIOMpATh CMOCOO pemieHus: ydeOHOW 3adauu (CpaBHUBATh HECKOJILKO BapHaHTOB
perieHus, BeIONpaTh Hanbosee MOAXOASIIANA C Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPUEB).



ba3oBble uccienoBarejbcKue 1eHCTBUA:

® UCIOJIb30BAaTh  BOMPOCHI  KaK  MCCIENOBATEIbCKUA  WMHCTPYMEHT  MO3HAHUA,
(bopMyIHpOBaTh BOIMPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUUE, MPOOIIeMy, CAMOCTOSTEIHHO
yCTaHABJIMBATh MCKOMOE U JaHHOE, (OPMHPOBATH TUIOTE3Yy, apryMEHTHUPOBATh CBOIO
MO3UIMI0, MHCHHE;

® [IPOBOJUTH IO CAMOCTOSITENBHO COCTaBJIEHHOMY IUIAHY HECJOKHBIA SKCIEPHUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE 10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BbEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

® CaMOCTOSITENIbHO  (hOPMYJIHUPOBAaTh OOOOIIEHUS ¥ BBIBOJALI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOIO/IEHUS, MCCIIEOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH IMOJYUYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHUH;

® [IPOTHO3MPOBATH BO3MOXKHOE  pa3BUTHE  Ipoliecca, a TakKe  BBIJIBUTaTh
MPEATNOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmanmeii:

® BBUIBIIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(MOpPMALIMU, JAHHBIX, HEOOXOAUMBIX
JUISL pELIEHUS 3a]1a4H;

e BbIOMpaTh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH(DOPMALIHIO
pa3IMYHbIX BUIOB U (POPM IMIpEICTAaBICHMUS;

e BBIOMpATh (OpMYy MpEACTABICHHS HMHPOPMALUU W WLUIIOCTPUPOBATH peELIaeMbIe
3a/layu CXeMaMH, uarpaMmmamMu, HHOW rpauKkoi 1 MX KOMOMHALUSAMY;

® OIIEHMBATh HAJEKHOCTh MH(POPMALMU MO KPUTEPHUSAM, NPENIOKEHHBIM YUUTEIIEM WIH
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

® BOCIpPUHUMAThH U (HOPMYJIUPOBATH CYXACHUS B COOTBETCTBUM C YCIOBUSMHU U LEIIMU
oOLIeHusl, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEIICHHs 3aJaud, KOMMEHTUPOBAThH
ITOJTYyYEHHBIA PE3yJIbTaT;

® B X0/i¢ 00CYXJI€HHU 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOM TeMbI, TPOOIEMBI,
penraeMon 3a1a4r, BBICKA3bIBAaTh UEH, HALIEJIIEHHBIE HA TIOUCK PELICHUs, CONOCTABIISTH
CBOM CYKJICHUS C CYKIACHUSIMH JIPYTHX YYaCTHUKOB AMANIOra, OOHApyKUBaTh pa3Inuue u
CXOACTBO TO3MUIMI, B KOPPEKTHOH ¢opMe GOpMyIHpoBaTh pa3HOTIacHs, CBOU
BO3PAXKEHUS;

® [IPEACTABIISATH PE3YJIbTAThl PEIICHMS 3a7a4l, SKCIIEPUMEHTA, UCCIECA0BAHUs, IPOEKTA,
CaMOCTOATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4YETOM 3aJad MpE3eHTAlUU U
0COOEHHOCTEN ayuTOpuu;

® [IOHUMAaTh U HKCIOJb30BATh MPEUMYILECTBA KOMAHIHOM M WHAMBUAYAJIbHON pabOTHI
IPU PEIICHUH YYEOHBIX MaTeMaTHUECKHX 3a7ay;

® [IPUHUMATH LIEJb COBMECTHOM JESITENBHOCTH, IIAHUPOBATH OPTaHU3ALMI0 COBMECTHOM
paboThI, pactpeAeNsaTh BUABI PabOT, JOrOBapUBAThCS, OOCYKIAaTh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

® y4yacTBOBaTh B TIPYyNNoOBBIX (opmax paboTel (00CYXIEHHS, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh PadOThI U KOOPAUHUPOBATH CBOU



JEUCTBUA C APYTUMHU WiEHAMU KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

® CaMOCTOSITEIbHO COCTaBJIAITH IUJIaH, AJITOPUTM pEIIeHUs 3adauu (UJId ero 4acTh),
BBIOMpPATh CIMOCOO pemeHus ¢ Y4ETOM HMEIOMIMXCS PEeCcypcoB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BApHUAHTHI PEIICHUN C Y4ETOM
HOBOM WH(pOpPMaLIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

® BJIAJICTh CIIOCOOAMM CAaMOIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yJibTaTa PeIICHHs
MaTeMaTHYEeCKOM 3a1auH;

® MPEABUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IIPU PEIICHUU 33J]a4l, BHOCUTD
KOPPEKTUBBI B AEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENIHCTB, HAMJICHHBIX OILIUOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

® OIICHMBATh COOTBETCTBUE PE3yJibTaTa JEATCIBHOCTH MOCTABICHHOU 1IEIU U YCIOBUSIM,
OOBSICHSATH NMIPUYUHBI JTOCTHKCHHS WIM HEJTOCTHKCHHS 11€JIM, HAXOUTh OIIMOKY, /1aBaTh
OIICHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 KJjacce OOy4arolmUMHCS TOJYYHUT CIEAYIONIUME MpPEIMETHbIE
pE3yNbTATHI:

UutaTh uMH(OpMAIMIO, MPEJACTABICHHYIO B TaONMIlaX, Ha aUarpaMMax, MpeICTaBIsAThH
JTaHHbIE B BUJIE TAOJMI], CTPOUTH AUArpaMMbl (CTOJIOUKOBBIE (CTOIOYATHIC) U KPYTOBbBIC)
10 MacCHBaM 3HAYECHUM.

OnuceiBaTh M MHTEPIPETUPOBATh peajbHbIE YKCIIOBBIC JaHHBIC, MPEACTaBICHHBIC B
TalbnauIax, Ha AuarpaMmax, rpadukax.

Ucnonb3oBaTh isi ONMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU: CpeaHee
apupMeTHIecKoe, MeInana, HanboJIbIllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

Nmeth mpencTaBieHHE O COydyalHONM W3MEHUMBOCTH Ha MpUMEpax IeH, (PU3ndecKux
BEJIMYMH, AHTPONOMETPUYECKUX [AHHBIX, UMETh MPEICTABICHHE O CTAaTUCTUYECKOU
YCTOMYMBOCTH.

K koHiy oOyuenuss B 8 kiiacce 0OOyd4aromuics TOJNYYHUT CIEAYIONIME MPEIMETHbIE
pEe3yIbTaThI:

N3Bnekate W mnpeoOpa3oBbiBaTh HHGOPMAIIMIO, MPEACTABICHHYIO B BHJIE TaOuII,
auarpamm, rpauKoB, MPEJICTABIATh JaHHBIE B BUJIE TaOJMII, JUarpamMm, rpauKoB.
OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUUYECKUX TOKa3aTeseil: CpeHUX 3HAYCHUN U
Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTaHAAPTHOE OTKJIOHECHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUW W YACTOThI COOBITHH, B TOM YHCIE IO
pe3yabTaTaM U3MEPEHUN U HAOII0ICHUM.



HaxoauTh BepoOSTHOCTM CllydallHbIX COOBITUA B OMbBITaX, 3HAs BEPOATHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE B OMbBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonb3oBath rpapuyeckue MOJENH: JEPEBO CIYyYaHHOTO HKCIEPUMEHTA, AUarpaMMbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBarh NOHATUSAMHU: MHOXECTBO, ITOJMHOXECTBO, BBINOJHATh OINEpalUy HaJ
MHOXXECTBaMU: OOBEIUHEHUE, IEepPeceueHHue, IOMOJHEHUE, NEPEUUCTSTh 3IEMEHTHI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpadguueckoe MpeACTaBICHHE MHOXKECTB M CBSI3ed MEXIy HHUMH IS
ONMCaHMs MPOLIECCOB U SIBJICHUI, B TOM YHCIIE€ IIPHU PEIICHUH 3a]a4 U3 JPYIUX y4eOHBIX
IIPEAMETOB U KypCOB.

K koHiy oOyuenuss B 9 kiacce oOy4arolIMiiCsi MOJYYUT CICAYIOIIME MPEIMETHBIC
pPEe3yJIbTaThI:

W3Bnekatb u npeoOpazoBbIBaTh HMH(OpPMALMIO, MPEACTABICHHYIO B pa3iIMYHbIX
UCTOYHUKAaX B BUJAE TaOJul, AMAarpaMM, IpadUKoOB, MpPEICTaBIATh JIaHHbIE B BHJE
Ta0IuIl, TUarpamMm, rpauKoB.

Pemarp 3amaun OpraHu3oBaHHBIM [1€peOOPOM BapUAaHTOB, a TAKXKE C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX MTPABHII U METOJIOB.

Hcronb30BaTh ONKCATEIbHBIE XapaKTEPUCTUKU JJIS1 MACCHUBOB YMCIIOBBIX JaHHBIX, B TOM
YUCJIe CPEIHUE 3HAUYECHUS U MEPBI paCCEUBAHU.

Haxonuth 4YacToThl 3HAYEHMM M YacTOThl COOBITHS, B TOM YHCJIE TOJIb3YACH
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOTIOIEHUH.

Haxonuth BEpOSITHOCTU CIy4allHBIX COOBITHII B WM3YYEHHBIX OIbBITaX, B TOM YHUCIE B
OMbITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, B CEpUAX HCIBITAHUU 0
IIEPBOrO YCIIEXA, B CEPUSIX UCIBITAHUN bepHyun.

NmeThs npencTaBiieHUE O CIyYalHOW BEJITMYMHE U O PACTIPEICICHUN BEPOSITHOCTEMN.
HmeTp npezacTaBiieHue O 3aKOHE OOJIBLIMX YHUCE KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CJIy4aiiHON U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINUX YMCEN B IPUPOJE U OOLIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsmm4yecTBO 4acos DJIeKTPOHHBIE
Ne i/ Hammenosarmne pasnenon u Konrpoabnbie IIpaktnueckue (uudpposbie)
B TeM MPOrpamMmbl Bceero P P
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcbl
bu6moreka [JOK
1 lpencrapnenue naHHbIx ! 2 https://m.edsoo.ru/7f415fdc
2 OnuncarenpHas cCTaTUCTHKA 8 1 1 ﬁ:tlgglflﬁeelaigjorﬁﬂ 415fdc
3 CnyyaiiHas ”3BMEHYUBOCTh 6 1 ﬁgg;%ﬁi%iiﬂljﬂ f415fdc
bu6mmoreka [JOK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa 5 1 1 bubmuorexa [JOK
CIIy9aifiHOTO COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o0061IeHNEe, CHCTEMAaTHU3AIIS 4 bubmoteka [IOK
3HAHMI https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 2 5

[TPOI'PAMME



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

KoimnyecTBo yacoB JJICKTPOHHBIE
Ne /i Hammenosammne pasnenon u Kourpoabubie IIpaktudyeckue (uupposbie)
B TeM MPOrpamMmbl Bceero P p
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
bubmoreka IIOK
! HosToperme kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenibHas CTATUCTHUKA. 4 bubmoreka [JOK
PaccenBanne qaHHBIX https://m.edsoo.ru/7f417fb2
bubmoreka IIOK
3 Mrozxectsa > L https://m.edsoo.ru/7f417fb2
4 BeposdTHoCTh Clty4aliHOTO 5 1 bubmoreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
bubmoreka IIOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417th2
. bu6amoreka I{OK
0 CtysaiHEIe COObITHS 8 https://m.edsoo.ru/7f417fb2
7 O6o01IeHNe, CUCTEeMaTH3aIIHS 3 1 butmoreka [JOK
3HAHUH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1

[TPOITPAMME



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 KVIACC

KoimnyecTBo yacoB DJICKTPOHHBIE
Ne i/ Haumenosamnue pasenon u Konrpoabubsie IIpaktudeckne (Uu(ppoBbIE)
) TeM MPOrpamMMbl Bcero p P 6
padoTHhI padoTHhI o0pa3zoBaTe/IbHbIE
pecypchl
bubmmnoteka IIOK
1 MosTopenne kypea § knacca 4 https://m.edscl)lo.ru/7f41a302
bu6mmoreka [JOK
2 DJIeMEHThl KOMOMHATOPUKH 4 1 https://m.eds00.ru/7f41a302
bubmoteka [IOK
3 ['eomerprreckas BepOATHOCTS 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henbrrarms bepryiuin 6 1 https://m.edsoo.ru/7f41a302
5 Crny4daitHas BeIM4YMHA 6 bubmaorexa LIOK
https://m.edsoo.ru/7f41a302
bubmoteka [IOK
6 Obobwmenue, KoHTPOIE, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

[TPOI'PAMME
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https://m.edsoo.ru/7f41a302
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