


HHOACHUTEJBHASA 3AIINCKA

B coBpemenHoM 1u(pPOBOM MHpE BEpPOSTHOCTh U CTaTHCTUKA MPUOOpETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTh, KaK C TOYKU 3PEHMS MPAKTHUYECKUX MPUIOKEHHUM, TaK U UX POJH B
oOpa3oBaHMM, HEOOXOIMMOM Ka)XXIOMYy 4elloBeKy. Bospacraer uucino mnpodeccuid, mnpu
OBJIAJICHUM KOTOPBIMH TpeOyeTcst xopomasi 06a3oBasi MOATOTOBKA B OOJACTH BEPOSITHOCTH U
CTaTUCTUKH, Takas MOJTOTOBKAa BaXKHA IJIsl MPOJOJDKEHUS OOpa3oBaHMsI U JUIS YCIEIIHOM
npo(hecCHOHANBEHOM Kapbephl.

Kaxnplii 4enoBeK NHOCTOSHHO IPUHUMAET PEUIEHUS HAa OCHOBE MMEIOUIUXCS Y HETO
JaHHBIX. A 1711 0OOCHOBAHHOI'O INMPHUHATHS PEIICHUs B YCIOBHUSX HENOCTAaTKa WM U30bITKa
UHpOpMaM HEOOXOAMMO B TOM YHCIE XOpOLIO CPOPMUPOBAHHOE BEPOSTHOCTHOE H
CTaTUCTHYECKOE MBIIUICHUE.

MMeHHO MOATOMY OCTPO BCTajla HEOOXOAMMOCTh C(HOPMHUPOBATH y OOYYarOIINXCs
(YHKIMOHAJIBPHYIO TPaMOTHOCTh, BKJIIOUAIOLIYI0 B Ce0s B KadyecTBE HEOTHEMIIEMOM
COCTAaBJISIIOLICH yMEHHE BOCIHPUHMMATh M KPUTHYECKH AaHAJIW3UPOBATh HH(OpMALHNIO,
MPEACTABICHHYI0 B pPa3IuW4HbIX (opMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX
pEeaNbHBIX NPOLECCOB U 3aBUCUMOCTEN, TPOU3BOIUTH NPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMM NpUHIMIAMU cOopa, aHaiM3a |
NPEJICTaBICHUS JTAaHHBIX U3 Pa3jMuHbIX cep KU3HM 00IecTBa M roCynapcTBa MpUOOIIAET
oOyuaromuxcsi K oOLIeCTBEHHbIM HHTepecaMm. M3yueHne ocHOB KOMOMHATOPUKHU pa3BUBAECT
HaBBIKM OpraHU3aluy nepedopa W MoJACYETa Yucia BapUAHTOB, B TOM YHUCJE B MPUKIAIHBIX
3a/1ayax. 3HAKOMCTBO C OCHOBaMHU T€OpuU rpadoB co3AaET MaTeMaTH4eCKU (PyHIaMEHT IS
dbopMHpOBaHUS KOMIETEHLMH B o0nacTh MHPopMaTuku U LUDpoBBIX TexHodoruil. Ilpu
U3YYEHUU CTATUCTUKUA M BEPOSATHOCTU 0O0OramaroTcs MpPEACTABICHUS OO0yYaromMXcs O
COBPEMEHHOW KapTHHE MUpPA U METOJaX €ro UCCleNoBaHUs, (popMHUpyeTCs MOHUMAHUE POJIU
CTaTUCTUKUA KaK MCTOYHHMKA COLIMAIIBHO 3HAYMMON MH(GOpPMAIMU U 3aKJIAbIBAIOTCS OCHOBBI
BEPOSATHOCTHOT'O MBILIJIEHHUS.

B cooTBercTBUM € JAAaHHBIMM LENSIMH B CTPYKType HporpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKa» OCHOBHOTO OOHIEro oOpa3oBaHMs BbIAEICHBI CIEAYIOLINE
colepKarelbHO-MeToanueckue JauHun: «lIpencraBneHne JgaHHBIX M OmMCaTEIbHas
CTaTUCTHKa», «BeposATHOCTHY, «DNeMEHThl KOMOMHATOPUKNY, «BBeeHue B Teoputo rpadosy.

Conepxanne nuaun «lIpencraBieHue NAHHBIX M ONHCATENbHAS CTATUCTHUKA» CITYKUT
OCHOBOM 17151 (hOpMHUPOBaHMS HABBIKOB padOThI ¢ HHGOPMAUEl: OT UTEHUS! U UHTEPIIPETALlU
uH(popMaIuu, TPEACTaBICHHOW B Tabnuiax, Ha JauarpaMMmax u rpadukax, 10 cbopa,
MPEACTABIICHUS] W aHAJM3a JIaHHBIX C HCIOJb30BAHUEM CTATHCTUYECKUX XAPAKTEPUCTUK
CpelIHUX U pacceuBaHusi. PaboTas ¢ JaHHBIMHM, OOy4aroliuecss ydaTcsi CUMTBIBATh U
MHTEPIPETUPOBATh [aHHbIC, BBIIBUIAaTh, APIyMEHTUPOBATh W KPUTUKOBATH IIPOCTEHIINE
TUIOTE3bI, Pa3MBIIUIATh HAJl (paKTOpamH, BBI3BIBAIOIIMMHU H3MEHUYHMBOCTH, U OLEHUBATh UX
BIIMSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U IIPOLIECCHI.

NHTyuTMBHOE  NpEACTaBICHHWE O  CIYyYallHOM  M3MEHYMBOCTH,  HCCIIEAOBAaHUE
3aKOHOMEPHOCTEW U TEHACHLMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JJIsI U3YUYEHUS TEOPUU
BEPOATHOCTEW. boiblIoe 3HaYeHHE MMEIOT NMPAKTUYECKUE 3aaHMsl, B YACTHOCTU OIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMH.



[loHsiTHE BEPOSTHOCTU BBOJAMTCS KaK Mepa MpaBIonoao0us ciydaitHoro coOwitus. [lpu
U3YYeHUH Y4yeOHOro Kypca oOydarolmuecs 3HAKOMSTCA C MPOCTEUIIUMU METOJAMHU
BBIUMCJIEHUS BEPOSITHOCTEM B  CIy4allHbIX OJKCIEPUMEHTaX C  PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOJAaMU, BEPOSITHOCTHBIMU 3aKOHAMHU, MTO3BOJISIOIIMMH CTaBUTh U PEIIATh
0osee crnoxkHble 3a7aud. B y4eOHbII Kypc BXOAAT Ha4yalbHbBIE MPEICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO 00YYaIOIUXCsl ¢ MHOKECTBAMU
Y OCHOBHBIMM ONEpaIMsIMH HaJl MHOKECTBAMHU, pAaCCMATPUBAIOTCSI MPUMEPHI PUMEHEHUS J1JIs
pellleHusl 3a7a4, a TaKKe HCIOJB30BaHUS B JAPYTUX MAaTEeMAaTUYECKUX Kypcax M Y4eOHBIX
peaMeTax.

B 7-9 xmaccax usywaercs y4eOHBIH Kypc «BeposTHOCTh M CTaTHUCTHKa», B KOTOPBIN
BXOAAT paznensl: «lIpencraBieHue NaHHBIX M OMMCATEIbHAs CTATUCTUKA», «BepoATHOCTHY,
«OneMeHThl KOMOUHATOPHUKNY, «BBeaeHne B Teoputo rpadony.

Ha un3yuenne yueOHOro kypca «BeposSTHOCTh M cTaTUCTHKa» oTBoauTcs 102 yaca: B 7
kiacce — 34 ygaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 yac B Henento), B 9 kiacce — 34
yaca (1 4ac B Hezemio).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBienre JaHHBIX B BUAE TaOJMll, Auarpamm, rpadukoB. 3amnojgHeHUE TaOHuil,
YTCHUE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBBIX). UTeHme
rpadUKOB peasbHBIX TMpoIeccoB. VI3BnedueHune wuHPoOpMaMM W3 JaUarpamMM H  TaOIuI,
UCIIOJIb30BAaHUE U MHTEPIIpETalus JaHHBIX.

OnucarenpHasi CTaATUCTUKA: cpe/iHee apudMeTHuyecKoe, Meuana, pasMax, HauOoJbllee u
HauMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHbIX. [IpuMepsl ciayyaitHON H3MEHYHUBOCTH.

CrnyyaitHbli 9KCTIEpUMEHT (OIBIT) U cilydaiiHoe coObiTHe. BepositTHOCTh 1 yacTota. Ponb
MaJIOBEPOSATHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITUI B MPUPOJIE U B oOmecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepminna, pedbpo. Crenenp BepmuHbl. Yucio pédep U cymmapHas CTENEHb
BepiuH. [Ipencrabnenue o cBszHoctu rpada. lenu u nuxisl. [lytu B rpadax. O6xoxn rpada
(ditnepoB myTh). [lpencraBinenue o6 opueHTUpoBaHHOM Tpade. Perenue 3amay ¢ mOMOIIbIO

rpadoB.
8 KUIIACC

[IpencraBneHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOJMHOXECTBO. Onepanuy Hax MHOXECTBAMHU:
oObeMHEHUE, TepecedeHue, JomnonHeHue. CBoMCTBa omepauuid HajJ MHOMKECTBAMU:
IIEPEMECTUTENBHOE, COYETATENBHOE, PACHPEACIUTENIBHOE, BKIIOUYEHUA. lcmosib3oBaHue
rpauuecKkoro MpeacTaBlICHUs] MHOKECTB JJIA ONUCAHUS PEAbHBIX MPOLECCOB U SBJICHUM,
IIPU PEIICHUN 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucriepcus M CTaHIAPTHOE OTKJIOHEHUE YHUCIIOBBIX
HabopoB. Jlnarpamma paccerBaHus.

DOneMeHTapHble COOBITHS ciy4ailHoro ombiTa. CiydaiiHele coObiTHs. BepositHocTH
coObITHI. ONBITHl ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU. CiydailHblid BBIOOD.
CBsi3p MEXIy MAaJIOBEPOSTHBIMU M MPAKTHUUECKU JIOCTOBEPHBIMU COOBITUSIMH B IPHUPOJIE,
o0IIIecTBe 1 HayKe.

HepeBo. CBONCTBA JEPEBBEB: EOUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BUCSYEN
BEPUIMHBI, CBSI3b MEXJIY UUCJIOM BEPIIMH U unciioM pédep. [IpaBuno ymHoxeHus. Pemienue
3a/1a4y ¢ MOMOIIbIO TpadoB.

[IpotuBomonoxueie coObiTHsA. Juarpamma Ditnepa. OObeaUHEHUE U TIEPECEUCHHE
coobrtnii. HecoBmectHpie coObiTHs. DopMmyna CIOXKEHHS BEPOATHOCTEH. Y CIOBHAsS
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumsbie coObiTud. [IpeacTaBienue skcnepuMeHTa
B BUJE JAcpeBa. PemieHue 3agay Ha HAXOXKICHHE BEPOATHOCTEW C IOMOILIBIO JepeBa
CIIy4allHOTO 3KCIIEpUMEHTA, AUarpamMm Diliepa.



9 KUIIACC

[IpencraBnenre JaHHBIX B BUE TAOJHUII, TUarpaMm, TpadUKoB, HMHTEPIPETAIINS TaHHBIX.
YreHue u mocTpoeHue Tabiuil, AMarpaMm, rparuKoB MO peanbHBIM JTaHHBIM.

[lepectanoBku u dakropuan. Coyetanus U yucio coueranuid. TpeyronpHuk [lackans.
Pemenue 3a1a4 ¢ MCOIB30BAHUEM KOMOMHATOPHUKHU.

['eomeTrpuueckas BeposATHOCTh. CilydailHbIN BBIOOp TOUKH U3 (PUTYPHI HA IIOCKOCTH, U3
OTpe3Ka U U3 IyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepust ucnbiTaHuil 10 mnepBoro ycmnexa. Cepust
ucnbiTanuii bepaynnu. BeposatHocTr coObITHI B cepun UCTIBITaHUN bepHyuin.

CiydaiiHasg BEJIMYMHA U PACHPEACIICHUE BEPOSITHOCTEN. MaTtemaTnueckoe OXUIaHUE U
mucriepens. [IpruMepsl MaTeMaTU4ecKOro 0KUIAAHUS KaK TEOPETUYECKOrO0 CPEIHETO 3HAYEHUS
BEJINYMHBI. MaTeMaTHYeCKOE 0KUAAHUE U JUCIIEPCUS CIIyYalHOW BEJIMYUHBI «YUCIIO YCIEXOB
B CEPUHU UCIIBITAHUN BepHyIm».

[TonsTue o 3akoHe OosblIUX yucell. M3MepeHre BeposITHOCTEHN ¢ MOMOIIBIO YacToT. Pob
Y 3HaYCHUE 3aKOHA OOJIBIIINX YUCET B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMsA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOJATHOCTD U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca «BeposTHOCTh U
CTAaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHME:

IPOSIBIECHUEM HWHTEpeca K MPOLLIOMY W HACTOSAILIEMY POCCHICKOW MaTEMATHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUSIM POCCHMCKMX MATEMaTUKOB M POCCUHUCKOMN
MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3TUX JOCTHKEHUU B JPYrMX HayKax H
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEH TpakIaHWMHA M peaiu3allud €ro Ipas,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBJICHUH, TMPOLETYyp IPakIaHCKOro 00IIecTBa (HampuMep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJICHHIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKECHHM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3THYECKUX TPUHIHUIIOB B €SI TEIbHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOU
HaIpPaBJICHHOCTH, OCO3HAHHWEM BAXXHOCTH MAaTEMaTHUYE€CKOTO OOpa30BaHUsS HAa MPOTSKECHUU
BCEU KU3HU IS YCHEIIHON MpodecCUOHATBHOM JEATEIHbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHAUBHUAYATBHOM TPAEKTOPUU O0Opa30oBaHUs
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIILHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTeMaTUYECKHX
OOBEKTOB, 3a/Jay, pEIICHUW, pPACCYXIACHUH, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMEel B JICSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSI YEJIOBEKa, MPHUPOABI W OOIIEeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak c(epbl 4eTOBEYECKON ACSTENBHOCTH, ATAloOB €€ pa3BUTUA U
3HQUUMOCTH JUIS  Pa3BUTUS  UUBWJIM3AIMHU, OBJIAJICHUEM SI3IKOM  MaTEeMaTUKd U
MaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MHpA, OBJIAJICHUEM MPOCTECHITUMHU
HaBBIKAMH HCCJIEI0BATEIbCKON JIEATEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, GopMHPOBAHME KYJLTYPbl  310POBbS W
IMOIMOHAJIBLHOIO 0JIarONmOJIyYns:

TOTOBHOCTBIO TPHUMEHITh MaTEMAaTHUYECKHUE 3HAHUS B HWHTEpPECcax CBOETO 3JI0POBbBS,
BEJICHUS 3JI0POBOTO 00pa3a »KU3HU (30pOBOE MUTaHKE, COATaHCUPOBAHHBIA PEKUM 3aHIATHI U
OTIIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTbH), C(HOPMHUPOBAHHOCTBHIO HaBBIKA pedIeKCcHH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro YeIOBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



OpUEHTalMel Ha NPUMEHEHHUE MAaTEMaTUYECKUX 3HAHUM IS peleHus 3a7ad B 00JacTH
COXPAaHHOCTHU OKpPYKAIOLIEH Cpelbl, IJIaHUPOBAHUS ITOCTYIIKOB M OLEHKH HX BO3MOXHBIX
HOCEACTBUN ISl OKPYXKAIOLIEH CpeJibl, OCO3HAHUEM INIOOATIHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus;

8) ajanTaumsa kK M3MEHAIOIUMCH YCJIOBUAM COLUAIBLHON M IPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEHCTBUAM B YCIIOBUSAX HEOIPEAEIEHHOCTH, MOBBIILLICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pPe3 NMPAKTUYECKYIO IEATEIBHOCTD, B TOM YHCIIE YMEHUE YUYUTHCS Y IPYIUX
J0Jed, TPUOOpETaTh B COBMECTHOM AESITEIIbHOCTA HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3
OIIBITA IPYTHX;

HEO0OXOMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie (GOPMYIUPOBATH UJIEH,
HOHATHUSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh
Ae(PUIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEMH, IIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYID CHUTYyallMl0, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTUPOBATh NMPUHHMAEMbIe PEIICHUS U
AaercTBus, GOpMyIHpPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibLHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble jiornyeckue aeiicTBUS:

e BBIBISITH M XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKK MATEMaTHYCCKHUX OOBEKTOB,
MOHSATHH, OTHOIICHUM MEXIy MOHSATHUSMHU, (HOPMYIUPOBATH OMPEICICHUS MOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIMKI, OCHOBAHUS sl 0000IICHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIHHBIC H
OTpULIaTeIbHBIC, SIUHUIHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

e BBIABJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOpeUns B (pakTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPXKICHUSAX, MpeAsiaraTh KPUTEPUU HJis BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIeTIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX U WHAYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e paszbupaTh JOKa3aTelbCTBA MaTEMaTUYECKUX YTBEPXKACHHM (MpsMble U  OT
IPOTUBHOTO), IPOBOJUTH CaMOCTOSITEIIbHO HECJIOKHBIE JTI0Ka3aTeNbCTBA
MaTeMaTH4ecKnX (haKkTOB, BBICTpAWBaTh APTYMEHTAIMIO, IMPUBOIAUTH TMPUMEPHI M
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpaTh Croco0 perieHus: y4eOHOW 3amaud (CpaBHHUBATh HECKOJIHKO BapHUAHTOB
perieHusi, BeIONpaTh Hanboiee MOIXOIANIUN ¢ YIETOM CaMOCTOSITEIFHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTebCKue 1eiiCTBHUS:

e HCIOJB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATCIIBCKUH  MHCTPYMEHT  TTO3HAHWSA,
dbopMyIHpOBaTh BOMPOCHI, PUKCHUPYIONIHE TPOTUBOPEUHE, MPOOIEeMy, CAMOCTOSTEIHLHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
TIO3UIINI0, MHCHHE,



IPOBOJUTH TI0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJOXKHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHWE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOIA;

CaMOCTOATENbHO  (popMynupoBaTh OO0OOIIEHUS W  BBIBOJABI IO  PE3yJIbTaTaMm
MIPOBEAEHHOTO HAOIIOACHUS, WCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTATH MPEATION0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OpMALNU, JAHHBIX, HEOOXOAMMBIX
IJISL peLIeHUs 3a1auu;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M WHTEPHPETHPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHUS;

BbIOMpaTh (hopMy TpeacTaBiIeHUs HHGOPMALMU U WUTIOCTPUPOBATH pellaeMble 3a/1auu
CX€MaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMY;

OLICHHMBATh HAJA&KHOCTh MH(GOPMALIUU MO KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM WIN
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPHHUMATh U (DOPMYITHUPOBATh CYKIEHHUS B COOTBETCTBHH C YCIOBHSAMHU U IEISAMU
oOllleHus1, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS 10 XOJIy PEIICHUS 3a/1a4i, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XOJI¢ 0O0CYKIEHHS 3a7aBaTh BOTPOCHI IO CYIIECTBY 00CY TaeMOM TEMBI, TPOOIIEMBI,
peraeMoi 3a1a9d, BRICKa3bIBaTh UCH, HAIICIICHHBIC HA TTOWCK PEIICHMSI, COMTOCTABIISATh
CBOM CYXKJICHHUS C CYXKJEHUSIMU JIPYTUX YUYACTHUKOB JIUAJIOTa, 0OHAPYKUBATh Pa3IudKe
U CXOJICTBO TO3UIMH, B KOPpPEKTHOH ¢dopme GOopMyIrpoBaTh pa3HOTIACHS, CBOH
BO3PAKCHUS;

MIPEACTABIISTh PE3YJIBTATHl PEIICHUS 3a/add, SKCIICPUMEHTA, MCCIICIOBAHUS, MMPOCKTA,
CaMOCTOSTENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3ajad Mpe3eHTAIUU |
0COOEHHOCTEH ayTUuTOpHUY;

MOHUMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAJIHLHOW pPabOTHI
TP PEIIEHNN YIeOHBIX MAaTEMAaTHUECKHX 33]1a4;

MPUHUMATH 11EJIh COBMECTHOM JIESTEIIBHOCTH, TUIAHUPOBATh OPTAaHU3AIINI0 COBMECTHOM
paboThI, pacripeAesaTh BUABI paboT, JOrOBapUBAThLCS, 00CYKIATh MPOIIECC U Pe3yTbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX (opMax padboTel (0OCYXaAeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JPYTHE), BBITOJHITH CBOIO YacTh pabOThI M KOOPIWHHUPOBATH
CBOM JICHCTBUS C JPYTUMHU 4YJICHAMH KOMaH/IbI, OIICHUBATh KA4ECTBO CBOCTO BKJIaJa B
oOIIU# IPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



e CAMOCTOSTENIbHO COCTaBIATH IUIAH, ajJrOPUTM peEIIeHUs 3ahadd (WIM €ro 4YacTh),
BBIOMpPATh CIOCOO pEHIeHHS C YYETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C y4E€TOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BJAJETHh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTraTa peuieHHs
MaTeMaTH4ecKOoi 3a/1auu;

e TIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NMPHU PEIICHUU 33/7a4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLIGHUBATh COOTBETCTBUE pEe3yJIbTaTa JESATEIHLHOCTH MOCTABICHHOM LENHU U YCIOBHSIM,
OOBSICHATh TMPHUYUHBI JOCTH)KCHUS WM HEJOCTHKECHUS LENMH, HAaXOAWTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce oOydYarolUCS MOJYYHUT CIEIYIOIIUE MPEIMETHbBIC
pE3yJbTaTHI:

Yutate uHPOpMaIUIO, TPEACTABICHHYIO B TaOiHIlaX, Ha JUarpammax, MpeAcCTaBIIsATh
JaHHbIE B BUJE TaOJMIl, CTPOUTH JUarpaMMbl (CTOJOMKOBBIEC (CTOIOUYATHIE) U KPYTOBBIE) IO
MacCUBaM 3HAYEHUU.

OnuceiBaTh U MHTEPIPETUPOBATh pPEANbHBIE YWCIOBBIE JAaHHBIE, MPEJCTABICHHBIE B
Tabnuiax, Ha Auarpammax, rpadukax.

Hcnonb30BaTh Uisi ONHUCAHUS AAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpEOHEE
apupMeTnyecKoe, MeIMaHa, HanboJIbIlIee 1 HAMMEHbIIIEE 3HAUYCHHUS, Pa3Max.

NMmetp mpencTaBieHHEe O CAy4yalHONM M3MEHUYMBOCTM Ha NpHUMEpPax LEH, (PU3HUYECKHUX
BEJIMYMH, AHTPOMOMETPUYECKUX JAHHBIX, HUMETh [MPEIACTABICHHE O CTaTUCTUYECKOU
YCTOMYMBOCTH.

K koHuy oOyueHus B 8 kJiacce oOyd4aroUuiicsi MOJYYUT CIEAYIOLIUME MNPEIMETHbIE
pE3yNbTaThI:

N3Bnekath W mnpeoOpa3oBbiBaTh HMHGOPMAIMIO, TPEJACTABICHHYIO B BHUAE TaOJuIl,
auarpaMm, rpaduKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, fUarpamMmm, rpadukoB.

OnuceiBaTh JAaHHBIE C MTOMONIBI0 CTATUCTUUYECKUX MOKAa3aTeNeil: CpeaHUX 3HAYCHU U
Mep paccenBaHus (pa3max, TUCIEPCHUs U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUN W YacTOThl COOBITUH, B TOM 4YHCIE IO
pe3ynbTaTamM U3MepEeHU U HAOIIOICHHM.

Haxomuth BEpOSTHOCTH CIy9alHBIX COOBITHM B OMNbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMNBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITHUSIMHU.

Hcnonb3oBaTh rpaguueckue MOJAEIU: JEPEBO CIYHYaHOTO 3KCIEpPUMEHTa, JharpaMmbl
Dilniepa, yuciaoBas npsMasi.

OnepupoBarh MNOHATHSIMU: MHOKECTBO, IMOJMHOXECTBO, BBINOJHATH OMNEPAIUU HaJ
MHOKECTBaMU: 00bEIMHEHHE, IEPECEUEHUE, TOTIOJHEHUE, TEPEUHUCIIATh JIEMEHTHl MHOXKECTB,
MIPUMEHSTH CBOMCTBA MHOKECTB.



Hcnonb3oBath rpaduyeckoe MpeACTaBICHUE MHOMXECTB M CBS3€H MEXIy HUMH IS
OMMCAHMs TMPOILIECCOB W SIBJICHUI, B TOM YHCJIE€ NPH PEIICHUM 3aJay U3 JPYTUX y4eOHBIX
IPEAMETOB U KYPCOB.

K xonmy oOyuenuss B 9 kjacce 0o0ydaromuiics MOJYYUT CICAYIOUINE MpPEIMETHBIC
pPEe3yJIbTaTHI:

W3Bnekath W mpeoOpa3oBbIBaTh HWHGOPMAIMIO, MPEACTABICHHYIO B pa3IMYHBIX
UCTOYHMKAX B BUJE TaOJHUIl, uarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE TaOJIMII,
auarpamm, rpa@ukos.

Pemartp 3amaun opraHu3oBaHHBIM MEepeOOpPOM BapHUAHTOB, a TAKXKE C HCIOJIHb30BAHHUEM
KOMOWHATOPHBIX MIPABUI U METOOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKU JJISI MACCUBOB YHCIIOBBIX TAHHBIX, B TOM
YUCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEHBAHUS.

HaxoguTh 4YacTtoThl 3HAYEHUH W YaCTOThI COOBITHUS, B TOM YHCJE TOJIB3YSCh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonuth BEpOSITHOCTU CIIy4allHBIX COOBITHI B WM3YYEHHBIX OIbBITAX, B TOM YHUCJIE B
OTBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMMU, B CEPUSIX UCIIBITAHUH J0 MEPBOTO
yCIiexa, B CepUsX UCIbITaHUN bepHyiu.

NmeTs npeacTaBieHue O CIy4alHOW BEJIUYMHE U O PACTIPEACICHUNA BEPOSTHOCTEM.

Nmeth nipeacTaBieHne 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJIEC U OOIIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHme
Ne (uudgposbie)
pa3ie/ioB H TeEM KonTpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpaMmsl padoThI padoThI
pecypchbl
1 [IpencraBienue 7 5 bubnunoreka LIOK
JAHHBIX https://m.edsoo.ru/7f415fdc
5 OnucarenpHas 9 1 1 bubnunorexa LIOK
CTaTUCTHUKA https://m.edsoo.ru/7f415fdc
3 Cnyuaitnas 6 1 bubmmoreka [JOK
H3MEHYMBOCTh https://m.edsoo.ru/7f415fdc
Beenenue B Teoputo bu6muoreka [IOK
4 4
rpados https://m.edsoo.ru/7f415fdc
BepositHoCTh 1
5 YacToTa CAy4alHOTO 5 1 1 bubmorexa [IOK
v https://m.edsoo.ru/7f415fdc
COOBITHS
O06o06micHue,
6 CHCTeMaTH3aIUs 3 bubmmorexa [JOK
. H https://m.edsoo.ru/7f415fdc
3HAHUU
OBILEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOI'PAMME
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8 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanmue
Ne (uudpossbie)
pa3zesioB H TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
MPOrpaMmbl padoThI padoThI
pecypchbl
1 IToBTOpenue xypca 7 4 bubnnoreka [HOK
KJlacca https://m.edsoo0.ru/7f417fb2
OnucarenbHas
2 CTaTUCTHKA 4 bubmorexa LHOK
' https://m.edsoo.ru/7f417fb2
PaccenBanue naHHbIxX
bubmuorexa [JOK
3 Muoxectsa > L https://m.edsoo.ru/7f417fb2
4 BepositHOCTB 6 1 bubmmoreka [JOK
CITy4altHOTO COOBITHUS https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro 4 bubmuorexa [JOK
rpagoB https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Caysaiinsie cobbTa 8 https://m.edsoo.ru/7f417fb2
O000mmenue,
7 cUCTEeMaTH3aIus 3 1 bubmorexa LHOK
. H https://m.edsoo.ru/7f417fb2
3HAHUH
OBLIEE KOJIMYECTBO 34 5 1
YACOB I10 ITPOTPAMME
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9 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBaHue
Ne (uudpossbie)
pa3/ejioB U TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcsbl
1 [ToBTOpeHue kypca 8 4 bubnnorexka [HOK
KJlacca https://m.edso0.ru/7f41a302
9 OJeMEeHThI 4 1 bubmuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomerpuyeckas 4 bubnuoreka [IOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
4 HUcnwiTanus 6 1 bubmuorexa [JOK
bepnymm https://m.edsoo.ru/7f41a302
5 Crnyuaitnas 6 bubnuorexa [IOK
BEJINYMHA https://m.edsoo.ru/7f41a302
6 O06o001eHue, 10 1 bubmuorexa [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO 34 1 5
YACOB I10 [TIPOI'PAMME
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