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IHHOACHUTEJIbBHAA 3AIIMCKA

B coBpemenHOM 1IM(POBOM MUPE BEPOSITHOCTh U CTATUCTHUKA MPHOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUIOKCHHA, TaK U UX POJIM B 00Opa30BaHUH,
HEOOX0IMMOM KaKJIOMY uesoBeKy. Bospacraer uncio mpodeccuii, mpu oBIaIeHHH KOTOPHIMHU
TpeOyercsi xopomas 0a30Bas MOArOTOBKAa B 00JAcTH BEPOSTHOCTH M CTAaTHCTHKH, TaKas
MOJArOTOBKA BaKHA JIs MPOJIOJDKEHUS] O0pa3oBaHUs M JUIsl YCHEITHOM mpodecCroHambHOM
Kapbepabl.

Kaxnpiii 4enmoBeK IMOCTOSHHO NPUHUMAET PEIICHHS Ha OCHOBE HMEIOLIMXCS Yy HEro
JTaHHBIX. A it 000CHOBAHHOTO TPUHSATHS PEUICHHS B YCIOBUSX HEIOCTATKAa WM HM30BITKA
nHpopManuu HEOOXOJAUMO B TOM YHCJIE€ XOpomio CGHOPMHUPOBAHHOE BEPOATHOCTHOE W
CTaTUCTHYECKOE MBIIIIICHHE.

NmMenHO mOATOMY OCTpO BCTajlla HEOOXOAUMOCTH C(OPMHUPOBATH y OOYyYarOUIUXCS
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYyI0 B ce0d B KauecTBE HEOThEeMJIEMOMU
COCTABIIIONICH yYMEHHE BOCIPHHUMATh ¥ KPUTHYECKH AHAIM3MPOBATH HH(GOPMAIHIO,
MPEJICTABICHHYI0 B pa3IUYHBIX (OpMax, IOHHMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peabHBIX MPOIECCOB M 3aBUCUMOCTEH, TPOU3BOAUTH IPOCTEHININE BEPOSITHOCTHBIC PACUYETHI.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMH TpHHIMIAMH cOOpa, aHaium3a W
MPEJCTaBICHUS JAHHBIX W3 pa3iudyHbIX cdep XKU3HM OoOIIecTBa M ToCylapcTBa MpHOOIIaeT
oOyJaromuxcss K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHKH pPa3BHBAET
HaBBIKM OpraHM3alHy Tepedopa M IMoJCYETa YHCiIa BapUAHTOB, B TOM YHCJIE B TPUKIATHBIX
3aayax. 3HAKOMCTBO C OCHOBaMHM Teopuu rpadoB co3qaéT MareMaTH4ecKuil (pyHAaMeHT AJis
dbopMupoBaHUS KOMIIETCHIIMH B oOimacth WHPOpMaTuku W IUEGPOBBIX TexHoJorwid. [lpm
M3YYEHUU CTAaTUCTHUKUM M BEPOSTHOCTH OO0OramiaiTcs IMPeACTaBICHUs OO0YyYaroluxcs o
COBPEMEHHOM KapTHHE MHpa U METOJax €ro HccienoBaHus, (GopMUpYETCs MOHUMaHHE pPOJIU
CTaTHUCTUKH KaK MCTOYHHMKA COLMAJIbHO 3HAUYMMOM HH(POpPMAIMM M 3aKJIaJbIBAIOTCA OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cooTBercTBMM ¢ MJaHHBIMH LEISIMH B CTPYKType NpOTrpaMMbl y4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOTO OOIIEro 00pa30BaHUsl BBIJICICHBI CIEAYIOIIHE
coJiepkarenbHO-MeToanueckue TuHun: «lIpencraBiennue qTaHHBIX U ONKCATeNIbHAsA CTAaTHCTUKAY,
«BeposTHOCTEY, «D1eMEeHThl KOMOMHATOPUKNY, «BBeaeHue B Teoputo rpadony.

Copnepxanune nuHuu «lIpencraBieHue NaHHBIX M OMMCATENIbHAs CTATHCTUKA» CIYXKHUT
OCHOBO 1711 (JOPMUPOBAHUSI HABBLIKOB pabOThl ¢ MHPOpPMAIMEH: OT YTCHHS U UHTEPIIPETalun
uHdopmaluy, TMpeACTaBICHHOW B Tabnuiax, Ha auarpamMmmax © rpadukax, 10 cbopa,
MIPEJICTaBJICHHS U aHAJIN3a TAaHHBIX C MCIIOJIb30BAHUEM CTAaTUCTHUYECKHUX XapaKTEPUCTUK CPEIHUX
U pacceuBaHusa. Paboras ¢ maHHBIMH, OOydYaroliuecs ydaTcsi CUMTHIBATh M WHTEPIPETHPOBATH
JAHHbIC, BBIIBUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHININE TUMOTE3bl, Pa3MBIILUIATH
HaJ GakTopamu, BHI3BIBAIOIIUMU U3MEHUYUBOCTD, U OLICHUBATh UX BIHUSHHUE HA pacCMaTpUBaeMbIe
BEITUYMHBI U TTPOLIECCHI.

NuTyuTBHOE  TIpelnCTaBiCHHE O  CIydyalHOH  M3MEHYHMBOCTH,  HCCIEIOBaHHE
3aKOHOMEPHOCTEH M TEHICHIIMM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOWM HJIsl M3y4EHHS TEOPUU
BeposATHOCTEH. bonpiioe 3HaueHHWE HMMEIOT MPAKTUYECKHE 3aJaHHs, B YAaCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOICTISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MpaBAonoaoOus cimydaitHoro cooObitus. [Ipu
M3YYeHUU y4eOHOTO Kypca oOydaromirecss 3HAaKOMSITCS ¢ TIPOCTEHIIIMMH METOIaMU BBIYHCIICHUS
BEPOSITHOCTEH B CIyJaHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJAMH,



BEPOSATHOCTHBIMH 3aKOHAMHM, IO3BOJISIONIMMHU CTaBUTh M peIaTh OoJjiee CIOXKHBIE 3a1aud. B
y4eOHBI KypC BXOJIST HayaJbHBIC MPEACTABICHUS O CIyYailHBIX BEIMYMHAX U UX YHCIOBBIX
XapaKTEePUCTHKAX.

B pamkax yueOHOTO Kypca OCYLIECTBISETCS 3HAKOMCTBO O0OYYAIOIINXCS ¢ MHOXKECTBAMU U
OCHOBHBIMM OIE€pallUsIMU HaJl MHOXECTBAaMH, pacCMaTpUBAIOTCA IMPUMEPHI NPUMEHEHUs s
pelieHns 3ajad, a TakKe MCIOJb30BaHMsSI B JPYTMX MaTeMaTHYECKUX KypcaX U Yy4eOHbIX
npeaMeTax.

B 7-9 knaccax usywaercs yueOHBIM Kypc «BeposTHOCTb M CTAaTHUCTHKA», B KOTOPBIH
BXoJAT paszneinbl: «IIpencraBneHne NaHHBIX M ONMCATENbHAs CTATUCTHKA», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOPUKIY», «BBeeHne B Teoputo rpadony.

Ha uzyuenue yuyebHOro kypca «BeposdTHocTh U cTaTHcTHKa» oTBOoauTcs 102 waca: B 7
kiacce — 34 yaca (1 gac B Henenmo), B 8 kiacce — 34 vaca (1 yac B Hezeno), B 9 kiacce — 34 yaca
(1 gac B Henemo).



COJEP/KAHUE OBYUEHMUA
7 KJIIACC

[IpencraBieHre JaHHBIX B BUIC TaONUI, AMAarpaMM, rpauKoB. 3aroJIHEHHWE TaOJIuII,
YTEHUE U TIOCTPOCHUE TUarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHue rpadukoB
peanbHBIX TporeccoB. V3BiedeHne nHbOpManMM W3 AMArpaMM M TaONHIl, WCHOJIB30BAHUE U
WHTEpPIpPETAIHs JaHHBIX.

OmnwmcarenpHasi CTATUCTHKA: CpeqHee apu(dMeTHdeckoe, MeIuana, pa3Max, HauOoJbIIee U
HaMMEHbIIIee 3HaYeHUsI Habopa YMCIOBBIX JaHHBIX. [IprMeps! ciry4aiiHOW H3MEHYHBOCTH.

CrnyyaiiHblli 3KCTIEpUMEHT (OIBIT) U ciiydaiiHoe coObiTHe. BepositHocTh M wactoTa. Posib
MaJIOBEPOSITHBIX M TPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpUpoAe W B obOmecTBe. MoHeTa U
UTpaNbHAsI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Ynucno pédep u cyMMapHas CTETNIEHb BEPIITUH.
[IpencraBnenue o csizHoctu rpada. Llenu u nuknel. [lytu B rpadax. O6xon rpada (sinepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3agau ¢ momoibio rpados.

8 KIIACC

[IpencraBneHne naHHBIX B BUAE TAOJIHII, TUArpaMM, TPaQHUKOB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJMHOXECTBO. Onepamuu HajJ MHOXECTBAMHU:
oObemuHEeHHe, TiepecedeHue, jgomnosHeHue. CBoiicTBa omepanuii  HaJ  MHOXKECTBAMHU:
MEPEMECTUTENIHOE, COYETAaTENIbHOE, paclpeleuTeNIbHOe, BKIIOYeHUd. Vcnosib3oBaHUE
rpau4IecKoTO MPEACTABICHUS MHOXKECTB JJII OMUCAHUS PEAThHBIX MPOIIECCOB U SBIICHUM, TTPH
pELICHUH 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucmepcusi M CTaHAAPTHOE OTKJIOHEHWE YHCIIOBBIX
HabopoB. /luarpaMma pacceuBaHuUs.

DneMeHTapHbIe COOBITUS clydaiiHoro ombiTa. CiydaiiHeie coObiTus. BepostHocTn
coObITHH. ONBITEI C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSAMU. CiydailHbIN BBIOOD.
CBsi3b MEXIY MaJIOBEPOSITHBIMH M TPAKTHYECKH JIOCTOBEPHBIMH COOBITHUSIMH B TIPUPOJIC,
001IeCTBE U HayKe.

Hepeo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTh IMYTH, CYIIIECTBOBAHUE BUCSYEH BEPUIMHBI,
CBSI3b MEXKJy UYHCIOM BepuIMH U yucioMm pédep. IIpaBuno ymHoxeHusi. Pemienue 3amay c
MTOMOIIIBIO TPadoB.

[IpoTuBomnonoxkubie coObITHsA. Juarpamma Dinepa. OObenmMHEHHE U TEpeceUeHUE
coObiTuii. HecoBmecTHble coObiTHS. @DoOpMmyna CIOXKEHHS BEpOSTHOCTEH.  YCIOBHas
BeposATHOCTH. [IpaBuno ymHoxxenusi. HezaBucumbie coObitus. [IpencraBienue SKCriepuMeHTa B
BHJIE AepeBa. PenieHue 3a71au Ha HaXOXKJIEHUE BEPOSATHOCTEW C MOMOIIBIO JIepeBa CIy4yalHOIO
SKCIIEPUMEHTA, TUarpaMmm Juiepa.

9 KJIACC

IIpencraBnenue AaHHBIX B BUje TalOjiMll, AUarpamm, rpadMKoB, HHTEPIPETALUs JaHHbIX.
UreHue U MOCTPOCHUE TAOIUIL, JUarpamMM, IpauKOB MO PeaIbHBIM JTaHHBIM.

IlepectanoBku u (akropuan. Coueranuss u uyucio codyeranuil. TpeyronpHuk [lackams.
Pemienue 3a1a4 ¢ UCNOIB30BaHUEM KOMOMHATOPUKH.



I'eomerpuueckas BeposATHOCTh. CirydaifHbIil BEIOOp TOYKM M3 (UTYpHl HA IJIOCKOCTH, U3
OTpe3Ka U U3 IyI' OKPYKHOCTH.

Wcneitanue. Yenex u Heynada. Cepust HCIIBITaHUN 110 IiepBoro ycrnexa. Cepust HCIBITaHUI
bepnynnu. BepositHocTH coObITUI B cepun UcbITaHU bepHysu.

CnydaiiHas BeIMYMHA U PACHpENENICHUE BEpOATHOCTEH. Maremarudyeckoe OKUIAHUE U
mucnepcus. [IpuMepsl MaTEMaTHYECKOTO OXUIAHUSA KAaK TEOPETUYECKOTO0 CPEIHEr0 3HAYCHMS
BEJIMYMHBL. MaTeMaTn4ecKoe OKUJaHUE U JUCIIEPCHs CIy4allHOW BEJIMYMHBI «YUCIIO YCIIEXOB B
cepuM UcHbITaHuK bepHymm.

[lonsiTie o 3akoHe OonblIKX yKcen. M3MepeHue BeposiTHOCTEH ¢ MOMOILbIO YacToT. Posb
Y 3HaYCHUE 3aKOHA OOJIBIINX YHCEIl B IPUPOAE U OOIIECTBE.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI YYEBHOI'O
KYPCA «BEPOATHOCThD U CTATHCTUKA» HA YPOBHE OCHOBHOI'O
OBILIET'O OBPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHMSI MpPOrpaMMbl yueOHOro Kypca «BeposTHOCTh U
CTAaTUCTUKA» XapaKTePU3YIOTC:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPONIIJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHXKEHHMSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOU IIKOJIbI, K UCTIOJIh30BAHHIO ATUX JOCTHKEHUH B IPYrUX HayKaxX M MPHUKIATHBIX
chepax;

2) rpasKIaHCKOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TIpaKJaHWHA W peau3allii ero Ipas,
MPEACTABICHUEM O MATeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYp TPakKAaHCKOTO oOmiecTBa (HarpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C IMPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUUN
HayKH, 0CO3HAaHHEM BOKHOCTH MOPAJIbHO-ATHYECKUX IMPUHIIUIIOB B ICATEILHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIUTAHHE:

YCTaHOBKOW HA aKTHUBHOE y4YacTHE B PEUICHUHM MPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MaTeMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON MpodeCcCHOHANBHON IEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHUEM WHIUBUIYAIbHOW TPACKTOPHUH OOpa3oBaHUs U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W O3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, pEIICHH, pacCyKICHUI, YMEHUIO BUJIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

OpUEHTAIe B JESITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYUHBIX MpeACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YENOBEKa, MPHUPOABI U OOIIECTBA, MOHUMAaHHUEM
MaTeMaTH4eCKOW HAyKh Kak cgepbl YelOBEYECKOW MesATENIbHOCTH, JTaloB €€ pa3BUTUS U



3HAYUMOCTH JIJISl Pa3BUTHS [IUBUIIN3AIINH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTHIeCKON
KYJIBTYpOH KakK CpEICTBOM TIO3HAHHWS MHpPA, OBJIAJCHUEM MPOCTCUIINMH HAaBBIKAMU
HCCIIEI0BATENILCKOM IeSITEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (GoOpMHpPOBaHME  KYJIbTYPbl  310POBbSI U
IMOLHOHATBHOTO 0J1aronoJTyYmsi:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTHYECKHE 3HAHUS B HWHTEpEcax CBOETO 370POBbS,
BEJICHUS 3JI0POBOTO 00pasa KWU3HH (3I0pOBOC MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (u3udeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HAaBBIKA pedieKcuw,
MIPU3HAHKUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO K€ TpaBa JAPYroro YeIoBeKa;

7) 3K0JI0THYECKO€E BOCTIUTAHNE:

OpHEHTAIeH Ha MPUMEHEHHE MaTeMaTUYEeCKMX 3HAHWH JUIS PElICHUs 3amad B 001acTh
COXPAaHHOCTH OKpPYKAIOIIEeH cpeiabl, IIAaHUPOBAHUS IMOCTYIIKOB M OIICHKH WX BO3MOXKHBIX
TIOCIIE/ICTBUH Il OKPYXKAIOIIEeH Cpeibl, OCO3HAaHHEM TJI00AIBHOTO XapaKTepa KOJIOTHYECKUX
poOJIeM U yTel UX pelIeHNs,

8) apanTanus K M3MEHSIIOIIMMCS YCJIOBHSAM COMAJILHON U MPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSX HEOIPEICIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JIESITebHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA Y IPYTHX
JIOJICH, TIpUoOpeTaTh B COBMECTHOM JICATEIPHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIICTCHIINU U3
OTIBITA JIPYTHX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHWH HOBBIX 3HAHUH, B TOM 4HCIie (JOPMYJIUPOBATh HJICH,
MOHATHS, TUIOTE3bI 00 00BEKTAaxX W SIBJICHUSX, B TOM YHUCJIC PaHEe HEU3BECTHBIX, OCO3HABATH
neuImTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNITAHUPOBATh CBOE pa3BHUTHCE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYaIlMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIUI KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMbIE DPEHICHUS WU
IeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TOCIECTBHS, (JOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble JJornueckue neicTBus:

® BBIABIATh W XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXAYy TMOHATUAMHU, (OPMYIUPOBATH ONpEAENCHUS MOHATUH,
yCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccU(PUKAIIMKI, OCHOBAHHS Al 0000IICHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

® BOCIPHUHHUMATH, (POPMYIHUpPOBATH M MPeoOpa30BBIBATH CYKICHHS: yTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (aKTax,
TAHHBIX, HAOMIOACHUAX U YTBEPXKACHUAX, NpeIaraTh KPUTEPUU [UIS BBISBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUUIA;

e JleNlaTh BBIBOJBI C HCIIOJb30BAHMEM 33aKOHOB JIOTMKH, JACIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOU€HHUH, YMO3aKIIFOUeHHUI 10 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (MPSMbIE U OT MPOTUBHOTO),
MPOBOJUTH CaMOCTOSITENIbHO HECIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHYeCKHX (DaKToB,
BBICTPAaMBaTh apTyMEHTAIHI0, MPUBOJAUTH MPUMEPH U KOHTPIPHUMEPHI, 0O0CHOBHIBATH
CcOOCTBEHHBIE PACCYKICHUS;



BBIOMpATh CHOCO0 pemieHus y4eOHOW 3amadyn (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpaTh Hanbojiee MOIXOAALINN ¢ y4ETOM CaMOCTOSITENIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeabCKue JeHCTBHS .

WCIIONb30BaTh ~ BONPOCHI  KaK  HMCCJIENOBATEIbCKHM  MHCTPYMEHT  IO3HAHUS,
(hopMyIMpOBaTh BOMPOCH], (PUKCUPYIONIUE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEITLHO
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINIO0, MHCHUE,

MPOBOJIUTH IO CAMOCTOATENIBHO COCTaBJICHHOMY IIJIaHY HECIOXHBIM SKCIIEPUMEHT,
HEOOJBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0H;

CaMOCTOSITENIBHO  (opMyIupoBaTh  00O0OIIEHHMS W  BBIBOJBI [0  pe3yJbTaTam
MPOBEAEHHOTO HAOJIO/IEHUs, UCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3MOIKHOC pPa3BUTUC MPOLECCCA, a TAKIKC BbIABUIaTh IMPECAIIOJIOKCHUA
0 €ro pasBUTHUH B HOBBIX YCIIOBUAX.

Padora ¢ undopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAITNH, TaHHBIX, HEOOXOAMMBIX JIJIS
pelIeHus 3a/1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIUIO
pa3IUYHBIX BUIOB U (DOPM MpeICTABIICHNUS,

BBIOMpaTh (OpMY MpeacTaBICHU HHPOPMAIIUU U WILTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAAEKHOCTh MH(GOPMAILIMU MO KPUTEPHUSIM, MPEATOKEHHBIM YUUTEJIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe e CTBUS:

BOCIIPHHUMATh ¥ (DOPMYJIHUPOBATh CYXKICHHS B COOTBETCTBHUHU C YCIOBHSIMH U IEIAMU
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOK TOYKY 3pPEHUS B YCTHBIX H
IMMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy PEIICHMS 3a1a4d, KOMMEHTHPOBAThH
MOJTyYCHHBIH pe3yJIbTaT;

B X0Ji¢ 0OCYXKJICHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI, ITPOOJIEMBI,
pelraeMol 3a7a4yu, BHICKAa3bIBaTh UCH, HAIlCJICHHBIC Ha IMOUCK PEIICHHS, COTIOCTABIATh
CBOM CYXKJICHHS C CYKJICHHSIMH JIPYTUX YYACTHUKOB JHajora, OOHapyXHBaTh pa3indyue
U CXOJCTBO TMO3UIMIA, B KOPPEKTHOW Qopme (GOpMyInpoBaTh pa3HOIIIACHUS, CBOU
BO3PaKCHHS;

MPEICTABIATh PE3YJbTAThl PEHICHUS 3aaud, 3KCIIEPUMEHTA, MCCIICAOBaHUs, MPOCKTa,
CaMOCTOSITEJILHO BBIOMpaTh (hopMaT BBICTYIUICHUS C YY4ETOM 3ajad MpPE3CHTAluH U
O0COOCHHOCTEH ayIuTOPUU;

MMOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON paboOThl Mpu
pelieHnn y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;

MPUHUMATD II€JIb COBMECTHOU JESITeNbHOCTH, IIIAaHHPOBATh OPTraHU3aIlMI0 COBMECTHOM
paboThI, pacrpenensTh BUIbI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIECC U PE3ylbTaT
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYNMNOBBIX (hopmax paboTel (00CykaeHUs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI ¥ IPYTUE), BBITIOIHATH CBOIO YaCTh padOThI U KOOPJIMHUPOBATH CBOU ACHCTBUS



C JIPYrUMU YJI€HAMHU KOMaHJIbl, OLIECHUBAaTh Kaue€CTBO CBOEIO BKJIaJa B OOIIMM MPOIYKT
10 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble JeHCTBUS

Camoopranu3zanms:
® CaMOCTOATENBHO COCTAaBJIATH IUIAH, aJTOPUTM pEHICHUs 3aJa4d (WM €ro 4YacTh),
BBIOMpATh CHoco0® pemeHust ¢ y4€TOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAapPHAHTHl PEHICHUH C y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJI1b, YMOLHOHAILHBIH HHTE/VIEKT:
® BJAJNETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIIECCa W Pe3ysbTaTa PElIeHHs
MaTeMaTUYEeCKOM 3a1auHu;
® TPEIBUAETh TPYTHOCTH, KOTOpPBIE MOTYT BO3HHKHYTH NP PEIICHUH 3a/1a4d, BHOCUTh
KOPPEKTHBHI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHMBaTh COOTBETCTBHE pe3yibTaTa JCSITEIBHOCTH TOCTABICHHON LEMH M YCIOBHUSM,
OOBSICHATH PHYUHBI JOCTIKEHUS WIN HEAOCTIKCHHUS 1IEJTH, HaXOAUTh OIINOKY, 1aBaTh
OIIEHKY TPUOOPETEHHOMY OTIBITY.

NHNPEAMETHBIE PE3YJIBTATHI

K konmy oOydeHuss B 7 KJjacce OOyJarONIUHCA TOJYYUT CICAYIONIUE TMPEIMETHBIE
pe3yabTaThI:

Uwurate uHbOpMaIMIO, MpEACTAaBICHHYI0O B TabiMIlaX, Ha AUarpaMMmax, MPeACTaBIsATh
JTaHHBIC B BHJIE TAOJHUIl, CTPOUTH OUAarpamMmbl (CTOJOMKOBBIC (CTOIOYATBIE) M KPYTOBBIE) TIO
MaccUBaM 3HAYCHHH.

OnuceiBaTh ¥ HHTEPIPETUPOBATH pEAIbHbIC YHCIOBBIC JaHHBbIC, IPEACTABICHHBIC B
Tabiuuax, Ha AuarpaMmax, rpapukax.

Hcnonb3oBath A OMUCaHUS JaHHBIX CTAaTHCTUYECKHE XapaKTEPUCTUKHU: CpeaHee
apudmernyeckoe, MeraHa, HanboJbIllee U HAaMMEHbIIee 3HAYeHUS, pa3Max.

Nwmers mnpencraBiieHne O CiydyallHOM HM3MEHUMBOCTH Ha TMpUMeEpax LeH, (U3UYECKUX
BEIIMYMH, aHTPOMOMETPUYECKUX JAaHHBIX, HWMETh MPEJICTaBICHHE O CTAaTUCTHYECKOU
YCTOMYHMBOCTH.

K xonmy obOydenus B 8 kiiacce OOydyaroUIUiiCs MOJIYYUT CIEIYIOIIME MPEIMETHbBIC
pEe3yIabTAThI:

W3Bnekatb u mpeoOpazoBbIBaTh UHGPOPMAIUIO, NPEACTABICHHYI0 B BHAE TaONMII,
Iyarpamm, rpaguKoB, MPEACTABIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpaQuKoB.

OnuceiBaTh NaHHBIE C TIOMOIIBIO CTATUCTUYECKHUX MOKa3aTeNei: CpeqHIX 3HAYCHUN U Mep
pacceuBaHus (pa3Max, TUCHIEPCUs U CTAHIAPTHOE OTKIOHEHHE).

HaxonuTth 9acTOThl YHCIOBBIX 3HAYEHHH W 4YacTOThl COOBITUH, B TOM YHCIE IIO
pe3ynbTaTaM U3MEpeHH U HaOIIOJCHHIA.

Haxonuth BepoOSTHOCTH  CIHy4ailHBIX COOBITUH B  ONBITaX, 3HAas BEPOSITHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIBITaX C PABHOBO3MOXHBIMH dJIEMEHTAPHBIMU
COOBITUSIMH.



Hcnonp3oBath TpaduuecKkue MOJIETH: IEPEeBO CIYy4alHOTO 3KCIEPUMEHTA, JHarpaMMbI
DOlinepa, yuciaoBas npsmasi.

OmnepupoBaTh MOHATHSAMH: MHOXXECTBO, ITOJAMHOKECTBO, BBIMOJHATH ONEpAllMd HaJ
MHOJKECTBaMHU: OOBEIMHEHUE, MEepPEeceYeHue, IOMOIHEHHE, TEPEUNCIIATh IEMEHThl MHOXECTB,
MPUMEHSTH CBOMCTBa MHOXKECTB.

Hcnonp3oBare rpaduyueckoe IMpencTaBICHHE MHOXKECTB M CBS3€H MEXKIy HUMHU IS
ONHCAaHMs TIPOLIECCOB M SBICHHIA, B TOM YHUCIIE TPU PEUICHUH 33Jad W3 JPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K xoHmy oOydenus B 9 kJiacce OOydarONIUICS TMOJIYYUT CICIYIOIIHE TIPEIMETHBIC
pe3yabTaThl:

W3Bnekarb u mpeoOpa3oBbIBaTh HMHGOpPMAIUIO, MPEACTABIEHHYIO B  pa3IUYHbIX
WUCTOYHMKAX B BUJAE TaOJNWI, AMarpamm, rpaduKoB, NMPEICTAaBIATH JaHHBIE B BUAE TaOJIHIIL,
yarpamm, rpaQuKoB.

Pemarp 3amaun opraHM30BaHHBIM IEpPeOOPOM BapUAHTOB, a TAKXKE C HCIOJb30BaHHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb3oBaTh onucaTenbHble XapaKTEPUCTUKHU Ui MAacCUBOB UMCJIOBBIX JaHHBIX, B TOM
qHCclie CpeJHIE 3HAUEHUS U MEPbI pacCEeUBaHUS.

Haxoauth 4acToThl 3HaU€HUI U 4acTOTHI COOBITHS, B TOM YHCJIE TOJb3YACh pPe3ylbTaTaMu
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxomuTh BEpOSTHOCTH CIy4YalHBIX COOBITHI B HM3YYEHHBIX OIBITaX, B TOM YHUCIIC B
OTIBITaX C PAaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMH COOBITHSIMH, B CEPUSX UCIBITAHUNA JI0 TTEPBOTO
ycrexa, B CEpUsX UCIbITaHUI bepHyin.

HNmeTp nipeacTaBiieHUE O CIIy4ailHON BEJIMYMHE U O PACTIPEICTICHUHN BEPOSITHOCTEH.

Nmets mpeacraBieHne 0 3ak0HE OOJBIINX YMCENT KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B
CllydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B MPUPOJE U OOIIEeCTBeE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM H(PPOBbIE
Ne n/m pasi Konrpoabsnbie | IIpakTnueckue (mucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
1 II 7 2
PEACTABIICHIE NATHBIX https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Omucarenmsra crarneTika 8 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7 1
3 CotyqaiHas HIMCHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BE/ICHHC B TEOPHIO IPaGoB https://m.edsoo.ru/7f415fdc
BeposTHOCTB ¥ yacTOTa CITy4aiiHOTO bubnuoreka [IOK
5 4 1
COOBITHUS https://m.edsoo.ru/7f415fdc
6 O0o001Ienne, cucTeMaTH3aLMs 3HAHUH 5 2 Et?[ij?ll;ln?;iic{_.[ral?{MlS fdc
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5
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https://m.edsoo.ru/7f415fdc

8 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ugposBbie
Ne n/m pasi Kourpoabusie | IIpakruyeckue (mucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
1 IT 7 4
OBTOpEHHE Kypca [ xacea https://m.edsoo.ru/7f417fb2
9 OrnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 bubmmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
M 4
3 Hoxectpa https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
4 B 0 6 1
CPOATHOCTE CHYAARHHOTO COOLITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
5 B 4
BEAICHHE B TCOPHIO rpaos https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Catysaidnsie coGbITHs 8 https://m.edsoo.ru/7f417fb2
7 O0o001IeHre, cCUCTEeMaTH3aLMs 3HAHUI 4 2 ft?[i?/?ﬂ?(iiii(ﬁ?/fﬂl? fo2
OBILIEE 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

KoaudecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHUeE pa3aesioB U TEM ndposbie
Ne n/m pasi Kourpoabnsie | Ilpakrnueckue (mucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
1 I1 4
oBTOpeHHe Kypea 8 Kacca https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 4 1
DTIEMEHTEI KOMOUHATOPHKH https://m.edsoo.ru/7f41a302
3 T'eomerprueckas BEpOSITHOCTh 4 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a302
bubmmoreka [JOK
4 emprranus bepryr 6 1 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
5 C i1 6
AyHaHHas BETHHHIHA https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 00600 10 1
ODUICHHE, KOHTPOTH https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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