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INOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1H(pPOBOM MHUpPE BEpPOSITHOCTh U CTATHUCTUKA MNPHOOpeTaroT BCE OOJNBILIYIO
3HAYMMOCTb, KaK C TOYKH 3pPEHHUS MPAKTUYECKHX MPHIOKEHUH, TaKk W HMX pOJIM B OOPa3OBaHUH,
HEOOXOIUMOM Ka)xJI0My uesoBeKy. Bo3pacrtaer uncno npodeccuii, mpu OBIAIEHUN KOTOPBIMH TpeOyeTcst
xopoiiasi 06a3oBasi MOATOTOBKA B 00JACTU BEPOATHOCTH M CTATHCTUKH, Takas MOJITOTOBKA Ba)kHa IS
Npo0IDKeHUs 00pa30BaHus U [yl YCHEIIHOW MpogecCHOHATBbHON Kapbephl.

Kaxxnpiii yenoBek MOCTOSSHHO MPUHUMAET PEeIICHHUs Ha OCHOBE MMEIOIIMXCS Y HEro JaHHbIX. A s
000CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBHIX HEIOCTaTKa WM M30bITKa MH(POpMAIMK HEOOXOIUMO B
TOM YHCJIE XOPOIIO COPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIIICHHE.

NMeHHO TO3TOMY OCTpO BCTaja HEOOXOAMMOCTh  CHOPMHPOBATH Y  OOYUYAIOIIMXCS
(GyHKIMOHATBHYIO TPAMOTHOCTb, BKIIIOYAIOIIYIO B €051 B KAUeCTBE HEOTHEMJIEMON COCTaBIIAIONIEH yMEeHUE
BOCTIPUHUMATh W KPUTHYECKU aHAIM3HPOBATH MH(OPMAIMIO, NMPEICTABICHHYIO B PA3JIMYHBIX (Popmax,
MOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTHX pEabHBIX MPOLECCOB W 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU IpPHMHLHMIIAMU cOOpa, aHaju3a M MPEeACTABICHUS
JAHHBIX M3 pa3IUYHBIX cdep >KU3HM OoOIecTBa W TOCyJapcTBa MpHOOIIaeT oOydaromuxcs K
o011ecTBeHHBIM HHTEepecaM. V3yueHre 0OCHOB KOMOMHATOPUKHU pa3BUBAEeT HABBIKM OpPTraHU3aIlK mepedopa
U nojcyéra yuciia BapHaHTOB, B TOM 4MCJIE€ B NPUKIAIHBIX 33Jadyax. 3HAKOMCTBO C OCHOBaMHU TEOPHH
rpa¢oB co3AaéT MaTeMaTHUECKUil pyHIaMeHT U1t GOpMUpPOBaHMS KOMIETEHIUH B 006J1aCcTH HHPOPMATUKU
u 1udpoBbIX TexHomoruil. [Ipw WM3yd4eHWH CTATUCTUKM W BEPOSTHOCTH OOOTAIIAIOTCS MpPEICTaBICHHUS
00y4Jaromuxcsi 0 COBPEMEHHOM KapTHHE MHUpa M METOJaX €ro HuccienoBaHus, (GopMUpYyeTCs MOHUMaHHUE
pPOJM CTAaTHCTUKM KaK HMCTOYHMKA COLMAIBHO 3HAYMMON MH(pOpMAlMM U 3aKJIa/JbIBAlOTCS OCHOBBI
BEPOSATHOCTHOI'O MBIIIUICHHUS.

B cooTBeTCTBHM C JaHHBIMHU LEISIMH B CTPYKTYpe MpOrpaMMbl yueOHOro Kypca «BeposaTtHocTs u
CTaTUCTHKA» OCHOBHOTO OOIIEro oOpa3oBaHWs BBIIEICHBI CIEAYIOIIUE COJEpKaTeIbHO-METOINYECKHE
muauu:  «llpencraBneHne MAaHHBIX W ONMCATeNbHAs CTaTHCTHKA», «BeposSTHOCTB», «IIEMEHTHI
KOMOMHATOpUKNY, «BBeneHne B Teopuio rpadoBy.

Conepxanue nuaun «lIpencraBieHne JaHHBIX U ONKCATENbHASI CTATUCTUKA» CIYKUT OCHOBOM IS
dbopMHupoBaHMs HABHIKOB pabOTHl ¢ WH(pOpManuei: OT YTCHUS W HWHTEpHpeTanuu HHGOpMAaIUH,
IPEeJCTaBICHHON B Tabyuax, Ha [uarpaMMax u rpadukax, 10 coopa, mpeAcTaBIeHUs U aHAIN3a JaHHbIX C
UCTIOJIb30BAaHUEM CTATUCTHYECKUX XapaKTepUCTHK CpPeIHMX U paccenBaHus. Pabotas ¢ JaHHBIMH,
oOydaromiuecss ydarcsi CUUTHIBATH M HHTEPIPETUPOBATH JaHHBIC, BBIABUIaTh, apryMEHTUPOBATh U
KPUTHUKOBaTh MPOCTEHIINE THIOTE3bl, Pa3MBIILIATh HaJ (DaKTOpaMu, BBI3BIBAIOIIMMH HU3MEHYMBOCTH, U
OLICHMBATh UX BIIMSHUE HA PACCMATPUBAEMbIE BEJIMYMHBI U POLIECCHI.

WHTyuTHBHOE TNpeACTaBlieHUE O CIy4YailHOW M3MEHYMBOCTH, HUCCIENOBAHUE 3aKOHOMEPHOCTEH U
TEHJCHLIUA CTAHOBUTCS MOTHBUPYIOIIEM OCHOBOM [UIsi H3Yy4EHUS TEOPUM BEpPOSATHOCTEHW. boubiioe
3HaYEHUE HMEIOT MPAKTUYECKUE 3aJaHHs, B YACTHOCTH OIBITHI C KIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIETISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBAonoo0us ciaydaiiHoro coOwitusi. [Ipu n3ydeHun
yueOHOro Kypca oOydaroluecsi 3HAKOMSTCS € MPOCTEHIIMMU METOJAaMH BBIUYMCIICHHS BEPOATHOCTEH B
CIYy4alHbIX OSKCIEpPUMEHTaX C PpAaBHOBO3MOKHBIMU JJIEMEHTAPHBIMH MCXOJAaMH, BEPOSTHOCTHBIMHU
3aKOHaMHM, ITO3BOJISIONIMMHU CTaBUTh W pemIaTh OoJiee CIOXHBIE 3a7a4d. B yueOHBI Kypc BXOAAT
HavaJIbHbIE MTPEICTABICHUS O CIIyYallHBIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaroIMXCS C MHOXECTBAaMHU U
OCHOBHBIMM OI€pallisIMU HaJ MHOXECTBaMHU, PacCMaTPHUBAIOTCS NMPUMEPbl NPUMEHEHHUS Ui PEleHUs
3a/1a4, a TAaK)Ke MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUECKUX KypcaX U y4eOHBIX MpeIMeTax.



B 7-9 kmaccax usywaercss y4eOHbIH Kypc «BepoATHOCTh M CTAaTHCTHKA», B KOTOPBIM BXOIST
pasnensl: «lIpencraBieHre MaHHBIX M OMHCATENbHAs CTATUCTUKa», «BeposaTHOCTBY, «DIEeMEHTHI
KOMOMHATOPHKHNY, «BBeeHne B Teopuio rpadosy.

Ha usyuenne yueb6HOTrO Kypca «BeposaTHOCTh U cTaTUCTHKa» oTBoAuTca 102 vaca: B 7 knacce — 34
yaca (1 gac B Hemenmo), B 8 kitacce — 34 yaca (1 gac B Henento), B 9 kinacce — 34 yaca (1 gac B Hezenmo).



COJEP)KAHUE OBYYEHUA

7 KJIACC

[IpencraBnenue NaHHBIX B BUAE TaOJUI], Juarpamm, rpadukoB. 3amojHeHHWE TaOJHll, YTCHHE U
MOCTPOCHHUE JuarpamMMm (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBbiX). UTeHHe TrpauKOB peasbHBIX
nporeccoB. M3pnedenue nHpopMauy U3 AMarpaMmm 1 TabJIull, UCIIOIb30BAHUE U UHTEPIIPETALUS JaHHBIX.

OmnucartenbHas CTAaTHUCTUKA: CpelHee apupMeTHdYeckoe, MeJHaHa, pa3Mmax, HauOosbliee U
HaMMEHBIIIee 3HAYCHUsT Ha0opa YMCIIOBBIX JaHHBIX. [IpuMeps! cirydaitHO N3MEHYHBOCTH.

CaydaiiHplii SKcriepuMeHT (OIbIT) M ciy4daiiHoe coObiTue. BepostHocTs M uactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTHYECKH JIOCTOBEPHBIX COOBITUI B MpHpojie U B oOuiecTBe. MoHETa M UrpajibHas
KOCTb B TEOPHH BEPOSTHOCTEN.

I'pad, Bepmmna, pebpo. CreneHb BepuMHbl. Ywuciao pédep M cymMMapHas CTENEHb BEPIIUH.
[MpencraBnenne o cBszHoctu rpada. Lemn u mukier. I[lytu B rpadax. O6xon rpada (3iaepoB MyTb).
[IpencraBnenue o6 opueHTHPOBAHHOM Tpade. Pemenne 3axau ¢ momorpto rpados.

8 KUIACC

[IpencraBieHue qaHHBIX B BUE TAOJHUI, TUarpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, IMOAMHOXECTBO. Onepanuu HajJ MHOXECTBaMU: 00bEeIUHEHHE,
nepeceueHue, nonoiaHeHne. CBolicTBa onepaiuil HaJl MHOKECTBAaMU: MEPEMECTUTENILHOE, COUYETaTENbHOE,
pacnpenenurTenbHoe, BKIIOYeHUsA. Vcmonb3oBaHue rpaduyeckoro NPEACTaBICHUS MHOXKECTB IS
ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUI, IIPU PELIEHUH 3a/1au.

W3mepenue pacceuBanus AaHHbIX. Jlucmepcus U cTaHZapTHOE OTKJIIOHEHHE YHMCIOBBIX HaOOPOB.
Jnarpamma paccenBaHusl.

DJeMeHTapHbIe COOBITHSA CllydaiiHOTO ombITa. CiydaiiHble coObIThs. BeposTHOCTH COOBITHIA.
OneITBl C PaBHOBO3MOXXHBIMU AJIEMEHTAapHBIMH COOBITUSAMHU. CrydaiiHeiii BeIOOp. CBsA3b  MEXAY
MaJIOBEPOSITHBIMU U MIPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBolicTBa JEpeBbEB: €AMHCTBEHHOCTb MYTH, CYLIECTBOBAHME BUCSYEH BEPIIUHBI, CBA3b
MEX/1y YMCJIOM BepIlInH U unucioM pédep. [IpaBmio ymHoxkenus. Perenue 3aiay ¢ momoisio rpados.

[IpotuBononoxHble coObiTus. [uarpamma Oitnepa. OObenMHEHHE U TEpPECEYCHUE COOBITHM.
HecoBmectHble coObiTus. PopMyia CIOXKEHUS BEPOATHOCTEW. YCJIOBHAs BepoOATHOCTb. I[IpaBuiio
ymHOeHus. HezaBucumsble coObitus. IlpeacraBinenue skcnepumenTa B Buje JepeBa. Pemenue 3anau Ha
HAXO0/IEHUE BEPOSITHOCTEH C MOMOIIIBIO JepeBa CIy4aifHOr0 SKCIIEPUMEHTA, TUarpamm Jiiiepa.

9 KJIACC

[Ipencrapnenne NaHHBIX B BUAE TaOJIHII, AMArpaMM, TpapUKOB, HHTEPIIPETAIHs JaHHBIX. UTeHue u
HOCTpOEHHE TaOJIMIL, AUArpamMM, T'paMKOB MO PeabHBIM JaHHbBIM.

IlepectanoBku u (paxkropuan. Couetanus u yucio couetanuid. TpeyrompHuk Ilackans. Pemenue
3a]1a4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerprueckas BepoaTHOCTh. CiydaliHbI BBIOOP TOUKH M3 (UIyphl HAa IUNIOCKOCTH, U3 OTpe3Ka U
U3 IyTH OKPY>KHOCTH.

UcnbiTanue. Ycnex m Heynmada. Cepusi WcnbITaHMKA 10 mnepBoro ycmnexa. Cepusi UCHbITaHUN
bepuymiu. BepostHocTH coObITHil B cepun ucnbiTanuii beprysu.

CrnyuaiiHast BETUYMHA U paclipesiesieHue BEpOSITHOCTEN. MaTtemMaTtnyeckoe oKugaHue U AUCIEPCUsl.
IIpuMeppl MaTeMaTH4ECKOTO OXKHMJIAHUSA KaK TEOPETHYECKOTO CPEJHEr0 3HAYECHHUS BEJIMYUHBL
MareMaTnuyeckoe OXKMIaHUE U JUCHEPCHs CIIy4alHON BEIUYMHBI «UHUCIO YCIIEXOB B CEPUM HUCIBITAHUU
bepuymn».



[lonstue o 3akoHe Oosbliux uucen. M3MmepeHue BepoOSATHOCTEM C MOMOILIBI0 4YacToT. Poib u
3HA4YEeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOAE U OOILECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» IMYHOCTHBIE PE3YJIbTATbHI

JIn4yHOCTHBIE Pe3yabTAaThl OCBOCHHS MPOrPAMMBI Y4eOHOTO Kypca «BeposTHOCTh U CTATHCTHUKAY
XapaKTepU3yITCS:
nampuomuyeckoe 60cnumanue:
MPOSIBJICHUEM HMHTEpEca K MPOIJIOMY U HACTOSIIEMY POCCUMCKOW MaTEeMaTUKH, IEHHOCTHBIM OTHOIIIEHHEM
K JIOCTH)KEHUSAM POCCUHCKMX MAaTEMATHUKOB M POCCHMCKOW MAaTEMAaTHYECKOM IIKOJbI, K HCHOJb30BAHUIO
ATUX AOCTHKEHUI B APYTUX HayKax U MPHUKJIAAHBIX chepax;
2paXrcoanckoe u Oyxo8HO-HPAGCHBEHHOE 60CRUMAHUE:
TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEH TpaKJaHWHA M PEaTU3alfH €ro MpaB, MPEACTABICHUEM O
MaTEeMaTHYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYD, SBICHUI, MPOLEAYP IPaKIaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO STUYECKUX MTPOOJIEM, CBI3aHHBIX C
MIPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAHMEM BaXXHOCTH MOPAJIbHO-3TUYECKHUX
MPUHIUIIOB B ACSATEIBHOCTH YYEHOIO;
mpyooeoe eocnumanue:
YCTaHOBKOM Ha AKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX 3aJlad MaTEeMaTUYECKOM HalpaBICHHOCTH,
OCO3HAHMEM BaXKHOCTH MAaTEMAaTHYECKOTO OOpa30oBaHMsI HA MPOTSIKCHHH BCEH JKU3HHM ISl YCTEIIHOM
MpoEeCCUOHANBHON JEATETLHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHAMBHUIYATbHOM TPAaeKTOPHUH OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
Icmemuyeckoe ocnumanue:
CMIOCOOHOCTHIO K AMOIIMOHATBHOMY M ACTETHYECKOMY BOCIPHITHIO MaTEMaTHYECKHX OOBEKTOB, 3a/ad,
pelIeHul, pacCyXIeHH, YMEHHUIO BUACTh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;
UEHHOCIU HAYYHO20 NO3HAHUA:
OpUEHTAIlel B MAESITENPHOCTH HAa COBPEMEHHYID CHUCTEMY HAy4YHBIX TMPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKa, MPUPOJBI U 0OIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HAyKHd Kak
chepbl 4eIOBEUYECKOM NEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYMMOCTH JI Pa3BUTHs IUBUIM3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKA M MaTeMaTHYeCKOM KyJIbTYypOll Kak CpeICTBOM IO3HAHUS MHPA,
OBJIQICHUEM TIPOCTEHIITUMHU HABBIKAMH MCCIICIOBATEIBCKON ACITEIHHOCTH;
duzuuecxkoe eocnumanue, popmuposanue Kyaomypot 300p06bs U IMOUUOHATILHOZ0 ONAONONYUUA:
TOTOBHOCTBHIO MPUMEHSITh MAaTEMAaTHUUECKUE 3HAHUS B MHTEpPECaxX CBOETO 3JI0POBbs, BEACHUS 3J0POBOTO
oOpa3a »KuM3HM (370pOBO€ MHTaHHE, COANAHCHUPOBAHHBIM PpEXUM 3aHATHM W OTAbIXA, pEryiaspHas
¢dbusnyeckas aKTHUBHOCTh), C(HOPMHPOBAHHOCTHIO HaBblKa pedrexkcuu, NMpU3HAHHEM CBOEro MpaBa Ha
OIMOKY ¥ TAKOT0 K€ MpaBa APYroro 4eJoBeKa;
9K0J102UYECKOe 60CRUMAHUe:
OpUEHTAIlMel Ha MPUMEHEHUE MaTEeMATHYECKHX 3HAHUHM JUIS pelIeHus 3aJad B 00JACTH COXPaHHOCTH
OKPY)KaIOIIeH Cpenbl, TUIAHUPOBAHUSA TIOCTYIKOB W OIEHKM HMX BO3MOXHBIX TIOCIEICTBUNM TSt
OKpYXaloIIe cpeabl, OCO3HAHUEM TIJ00AIbHOTO XapaKTepa HKOJIOIMYECKUX MpoljeM M MyTed ux
pelieHus;
adanmayus K U3MEHAIOUWUMCA YCA06UAM COUUATNLHOU U NPUPOOHOIL CPedbl:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEOINPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPaKTHYECKYI0 JIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YYUTBhCS y JAPYTUX JIOJACH, MpuoOpeTaTh B
COBMECTHOM AESATEIBbHOCTH HOBBIE 3HAHMSI, HABBIKM 1 KOMIIETEHIIUU U3 ONBITA JPYTUX;
HEOOXOUMOCThIO B (DOPMHpPOBAaHMHM HOBBIX 3HAaHUH, B TOM uucie (GOpMyIHpOBaTH HJEH, MOHSTHS,
TUMOTE3bl 00 OOBEKTaX H SBJICHHUSIX, B TOM 4YHCJIC paHee HEW3BECTHBIX, OCO3HABATh JACQUIIUTHI
CcOOCTBEHHBIX 3HaHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallUI0, BOCIIPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB,
TpeOyIOUIMii KOHTpMEp, KOPPEKTHPOBaTh NPUHUMAEMble pELIeHUs W ACUCTBUS, (DOpMyTupoBaTh U
OLIGHUBATh PUCKH U TIOCIECTBHS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbHI
ITo3naBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble JlornuecKkue 1eMCTBUSA:

J BBISABIISITh W XapaKTEPU30BaTh CYLIECTBEHHBbIC MPH3HAKK MATEeMaTHYECKHX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXIy MOHATHAMM, (OPMYIHUPOBATH ONpEIENICHUs IOHATUM, YCTaHABIMUBATh
CYIIECTBEHHBI MpPHU3HAK KJIacCU(UKALUK, OCHOBAaHUS Uil OOOOIIEHHS W CpaBHEHHS, KPUTEPUHU
MIPOBOAMMOI0 aHAJIM34;

o BOCIIPUHUMATh, (OPMYIMPOBATh M NPeoOpa3oBHIBATh CYXACHUS: YTBEpAUTEIbHbIE U
OTpULaTeNIbHbIE, €UHUYHBIE, YACTHBIE U 00IIIME, YCIIOBHBIE;

o BBISBIISITh MAaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEUMs B (akTax,
JAHHBIX, HAOIONEHUSAX M YTBEPXKICHUAX, MpeAsiaraTb KPUTEPUU JI BbISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

L JienaTth BBIBOJBI C HCIOJB30BaHUMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

J pa3buparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (IIpsIMble M OT MPOTHUBHOTO),
INPOBOJUTH CaMOCTOSTENIBHO HECJIOKHBIE JIOKA3aTeNbCTBA MAaTeMaTHUECKUX (PAKTOB, BBICTpaUBATh
apryMEHTAIUIO, IPHUBOANTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

o BBIOMpATh CIIOCO0 pelieHus yueOHoH 3aJaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIICHUS,
BbIOMpaTh HanboJiee NOAXOAAIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrbIe uccieaoBareLCKHe AeiiCTBHSA.

J MCTIOJIB30BaTh BOMPOCH KaK HCCIENIOBATEIbCKHI MHCTPYMEHT MO3HAHUSA, (POPMYINPOBATH
BOIIPOCHI, (PUKCHUPYIOLINE POTUBOPEUHE, ITPOOIEMY, CAMOCTOATENBHO YCTAaHABIUBATh UICKOMOE U JAHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

J MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY TIUIAHY HECJIOKHBIM HKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHNE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OObEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXy COOO0M;

o CaMOCTOATENIFHO (hOPMYIHPOBaTh OOOOIIEHHS W BBIBOABI IO pe3ysbTaTaM IMPOBEAEHHOTO
HAOJIIO/IEHUs, UCCIIEJIOBAHMSI, OLEHUBATh JIOCTOBEPHOCTh IIOJIYUEHHBIX pPE3yJIbTaTOB, BBIBOJAOB H
0000IIIEeHHI;

J IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUIaTh MPEANOJIOKEHUS O
€r0 pa3BUTHH B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanmeii:

o BBISIBJIATh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(pOpPMAIMM, JaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a/1a4H;

o BbIOMpPATh, AaHAIM3MPOBATH, CHUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(MOPMALUIO
pa3IUYHBIX BUAOB U (HOPM IpeCTaBICHHUS;

o BbIOMpaTh (hopMy mpeAcTaBieHUs HH(POPMALMKM M WUIIOCTPUPOBATH peIlaeMble 3aJadu
cXeMaMHu, JruarpaMMaMu, HHOU TpauKol U UX KOMOMHAIMSIMH;

o OLIEHMBATh HAAEKHOCTh MHPOPMALUMU MO KPUTEPUSAM, MNPEAJIOKEHHBIM YUUTEIEM WIIH
c(hOpMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

J BOCIIPUHUMATh M (OPMYIHPOBATH CYKICHHS B COOTBETCTBHHM C YCIOBHSAMH M IIEIISIMHU
oOlIEeHHUs, ICHO, TOYHO, IPAMOTHO BBIPA)KaTb CBOIO TOYKY 3PEHHUS] B YCTHBIX M NHMCBbMEHHBIX TEKCTax,
JIaBaTh MOSCHEHNUS 10 X0y PEIIECHUS 3a]a4l, KOMMEHTHPOBATh ITOJy4EHHBII pe3yibTar;



. B X0Ji¢ OOCYXKIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOH TEMbI, MPOOJIEMBI,
pelmaemMoi 3a/1auu, BHICKa3bIBaTh UJICH, HALIEJICHHBIE HA TIOMCK PEIICHHs], COMOCTABIISATh CBOM CYXICHUS C
CYXJICHUSIMH JIPYTUX YUACTHHKOB JTHAJIOTA, OOHAPYKUBATh Pa3IMUUe U CXOACTBO MO3HINHN, B KOPPEKTHOMH
dbopme hopMynupOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

o NPEJCTABIATh PE3YIbTAaThl PEHICHUS 3a7aud, SKCIEPUMEHTa, HCCICJOBAaHUS, IPOEKTa,
CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHUS C YYETOM 3a/ad MPE3CHTAlMd M OCOOCHHOCTEH
ayJIUTOpUH;

J MOHMMATh M HUCIOJH30BaTh MPEUMYIIECTBAa KOMaHAHONW U HHIWBUIYaTbHOW pabOTHI HpU
peleHnH y4eOHbIX MaTeMaTHUECKUX 3a71ay;

o MPUHUMATh 1I€Jb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATH OPraHU3aIUI0 COBMECTHOU
paboThl, pacmpeneisiTh BHIAB pPaldOT, JOrOBapuUBaThHCS, OOCY)KAATh MpOIEcC M pPe3yiabTaT padOTHI,
000011aTh MHEHUS HECKOJILKUX JTIONEH;

. y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CYXIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYpMBl U JPYTHE), BBHINOIHITH CBOIO YacThb pabOThl M KOOPAMHHUPOBATH CBOM JEWUCTBUS C APYTUMHU
YJeHaMM KOMAaH/bl, OIICHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOMMHA NPOAYKT IO KPUTEPHSM,
c(hOpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasitTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA
Camoopranusauus:

. CaMOCTOSITENIbHO COCTABJIATH IUIAH, ATOPUTM PEIICHUs 33]a4yu (WIH €ro 4acTh), BEHIOMpATh
Croco0 pelieHusi ¢ y4éTOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yu€TOM HOBOM HMH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH MHTE/IEKT:

. BIQJIETh CMOCcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJSI TpoIecca W pe3ylbTaTa pelieHus
MaTeMaTUIECCKOM 3a1a4u;

. MPEeIBUIIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHMKHYTh NpPH PEHICHUH 3a/Jayd, BHOCHUTH
KOPPEKTHUBBI B JCSATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEMH;

J OLICHHMBAaTh COOTBETCTBUE pe3yibTaTa MIESTEIbHOCTH IIOCTABICHHON L€ M YCJIOBUSM,
OOBSACHATh TPHUYMHBI JOCTH)KEHHUS WJIM HEIOCTH)KEHHUS 1N, HAXOAWTh OLIMOKYy, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00y4uenus B 7 kjacce 00yJaromuics MOTYIUT CICIYIONIUE TIPEIMETHBIC PE3YJIbTATHI:

Uurate uH(OpMALNIO, TPEJCTABICHHYIO B TaONHIAX, HA AUarpammax, MpeACTaBiIsITh JaHHBIE B
BUJIE TaOJHII, CTPOUTH THArPaMMEI (CTOJIOMKOBBIC (CTOI0UYATHIC) M KPYTOBBIC) TIO MACCUBAaM 3HAUCHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PEATbHBIE YMCIIOBbIE JAaHHbIE, MPEACTaBICHHbIE B TaOIMIaX, HA
nuarpaMmax, rpapukax.

Ucnonp3oBaTh  Jyisi  ONMUCAHUA ~ JAHHBIX  CTATUCTUYECKUE  XAPAKTEPUCTHKU:  CpeaHee
apudmeTnyeckoe, MeuaHa, HauOoJbIlIee U HAMMEHbIIIEE 3HAYCHHS, pa3Max.

NmeTs mpencTaBieHne O CIy4ailHOW W3MEHYMBOCTH Ha MpUMEpPax IIeH, (PU3MUECKUX BEIHYUH,
AHTPOIIOMETPUYECKUX TAHHBIX, IMETh MPEICTABICHUE O CTATHCTHYECKON YCTOMYHNBOCTH.

K xoH1y 00y4yenus B 8 ki1acce o0yJaronuiics MoxyquT CIEIYIOIINE MPeIMETHBIE Pe3yabTaThl:

W3pnekate u mpeoOpa3oBeIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B BHUAC TaONUI], JHArpaMM,
rpaduKOB, IPEACTABIATH JaHHBIC B BUE TaOIUI, TUarpamMM, TpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBI0 CTATHCTUYECKUX IIOKa3aTeseil: CpelHMX 3HAYeHUH U Mep
pacceuBaHus (pa3max, JUCIIEPCHUS U CTAH/IAPTHOE OTKIIOHEHHUE).

Haxoauth 4acTOTHl YMCIOBBIX 3HAYEHUH M 4YacTOTHI COOBITHIA, B TOM YHCJIE IO pe3ylibTaTam
U3MEpEHUI 1 HAOIIOICHUH.



Haxoauth BeposSTHOCTH CllydallHbIX COOBITHH B OINbBITaX, 3Has BEPOSITHOCTH 3JIEMEHTapHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMHU.

Hcnonp3oBaTh Tpaduyeckue MOJENH: JACPEBO CIyYaWHOTO SKCIEPUMEHTA, JUarpamMmbl Diiepa,
YHCIIOBas IpsAMas.

OnepupoBaTh NOHITUSMH: MHOYKECTBO, ITOAMHOXECTBO, BBIIOIHATH ONEPALlMU HAJl MHOKECTBAMMU:
0o0beMHEHNE, IE€PECEUEHUE, JAOIOJIHEHHE, MEPEUYHCIATh AJIEMEHThl MHOXECTB, HPHUMEHSATh CBOMCTBA
MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe IMpeacTaBIeHHEe MHOXKECTB M CBA3€H MEXIy HUMM ISl ONHCAHUS
MIPOLIECCOB U ABJICHUH, B TOM UHCJIE NPU PELUICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U KypCOB.

K koH1ty 00ydeHus B 9 kiaacce o0ydaroImuiics MoOIyyuT CIeIyIOLHe peIMETHbIE Pe3yIbTaThl:

W3Bnexath 1 peoOpa3oBbIBaTh HH(POPMALIUIO, TPEICTABICHHYIO B PA3IMYHBIX UCTOYHHUKAX B BHJIE
TabJIUL, AMarpaMm, rpauKoB, IPEICTABIATh JaHHbIEC B BUE TaOJIHILl, AMarpaMM, IpauKOB.

Pemate 3amaun  OpraHuM30BaHHBIM MEpeOOPOM BapUAHTOB, a TaKXKe C HCIOJb30BaHHEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp30BaTh ONMCAaTENbHBIE XAapPAKTEPUCTUKH JJII MAaCCHBOB YHUCIIOBBIX JAHHBIX, B TOM 4YHCIIE
CpellHHE 3HAaYEHMsI U MEPBI PaCCEUBaHUS.

Haxoauth 4acToThl 3HaUE€HUH W YACTOThl COOBITHS, B TOM YHCJIE MOJB3YACh pe3ylbTaTaMu
IPOBEAEHHBIX U3MEPEHUI U HAOJIIOICHUH.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUH B HM3YYEHHBIX OIBITaX, B TOM 4YHCIE B OIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSX HCIBITAHUI /10 MEPBOrO yclexa, B CEpUsX
ucnbiTanuil beprysmiu.

NMets npeacrasieHue o CIlydaliHOM BEJITUYUHE U O PACIIPENCICHUN BEPOSTHOCTEM.

Hmets npencTaBieHue O 3aKOHE OOJIBIIMX YHCEIT KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CITy4aitHOM
M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEI B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HanmenoBanue KonmuecTBo yacon DJIEKTPOHHBIE CHIucOK UTOTOBBIX TUIAHUPYEMBIX Cnioco6 o1eHKu
n/m pas3zaenos, TeM Bcero | Konrpon | IIpaktu (ungpoBbie) pe3yIbTaTOB C yKa3aHHEM ITAIOB UX UTOTOBBIX
bHBIC yeckre | 0Opa3oBaTesbHbIE (dhopmMupoBaHus TUTAHUPYEMBIX
paboThel | paboTHI pecypesl pE3yaBTaTOB
1 [IpencraBnenue 7 2 bu6muoreka [IOK | -unurtath uHbopMalmIo, | -lipakTHYecKas paboTa
JTAaHHBIX https://m.edsoo.ru/7f | npeacraBiennyo B TaOauIax, Ha
415fdc quarpaMmax, MpeicTaBisaTh JaHHbIE B
BUZC TaOJUI, CTPOWUTH JHUATPAMMBI
(cTonOuKoBEIE (cronbyateie) u
KpPYTrOBbI€) TI0 MacCUBaM 3HAYCHUIA.
2 OnucarenpHas 8 1 bubmuoreka LIOK | - onuceiBaTh M HHTEPHPETHPOBATH | -TIPAKTHYECKAs
CTaTUCTHKA https://m.edsoo.ru/7f | peanbHbie YHCJIOBBIE JaHHbIE, | pabora.
415fdc NpeACTaBICHHbIE B TaOmUIax, Ha
auarpaMmax, rpadukax.
- WCIOJIb30BaTh  JJISl  ONHCAHHS -MaTeMAaTUYECKHUA
JTAaHHBIX CTaTUCTHYECKUE |[TUKTAHT
XapaKTePUCTHKH: cpenHee
apupMeTHIECKOE, MeanaHa,
HauOoJbIlIEe u HauMeHbIlIee
3HAYEHUS, pa3Max.
3 Cnyyaiinas 6 1 bubnuoreka LIOK | - meTh npeacTaBieHue O Cayd4ailHOW | -MipakTHYecKas
W3MEHUYUBOCTH https://m.edsoo.ru/7f | usmeHunBOCTH Ha mpUMEpax IieH, | paboTa;
415fdc ¢buznecKkux BEJIMYHH,
AHTPOITIOMETPHUYECKUX JAHHBIX;
4 Brenenue B 4 bubmuoreka [IOK | - 3HaTh OCHOBHBIC 3JIEMEHTHI rpada. -MaTEeMAaTUYECKHUI
Teopuio rpadon https://m.edsoo.ru/7f JTMKTAHT;
415fdc
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BepostHOCTh M 4 bubnuoreka [IOK | - HAMETH TpeACTaBIECHNE o - MPAKTHYECKAS
qacrora https://m.edsoo.ru/7f | cratucTuueckol yCTOMYHBOCTH. paborta;
CITy9aifHOTO 415fdc
COOBITHS
O6o00meHue, 5 bubmoreka [IOK
CHCTEMaTH3alus https://m.edsoo.ru/7f
3HAHUM 415fdc
OBIIEE 34
KOJIMYECTBO
YACOB I10

ITPOTPAMME
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8 KJIACC

KosanuecTBo yacoB

CHHCOK HTOrOBBIX

Cnoco0 OeHKH UTOTrOBBIX

HanMeHoBANe Konr | Ilpak DJIeKTPOHHBIE IUVIAHUPYEMBbIX pPe3y/JbTATOB | IJIAHUPYEMbIX pe3yJibTaTOB
No pasIeion i TeM B poJib THYEC (ul/](l)pOB[)[e) C YKa3aHHUEM ITAIIOB UX
cer
n/n EpOrpAMMEI HbBIE KHe 06pa30BaTeJ1bHI)I q’OPMHPOBaHHﬂ
0
pa6o @ pabGor | € pecypchl
ThI bl
HsBnekats u - YCTHBIU OIPOC;
npeoOpa3oBHIBATH - pelieHue y4eOHbIX U
6 OK uHdopmaIuio, MPAKTUKO-OPUEHTUPOBAHHBIX
noIMoTEKa
[ToBTOpEHue 1 MpEACTaBICHHYIO B BUE 3a/1a4;
4 https://m.edso0.ru/7
Kypca 7 kiiacca f417fb2 Ta0IuLL, TUarpamwm, - 00ydJaromiasi MMCbMEHHasI
rpaduKoB, MPEACTABIATh camocTosiTeNbHas paboTa
JIAaHHBIC B BUJIE TaOJIHII,
JIyarpamm, rpaduKosB.
OnuceIBaTh JaHHBIC C - YCTHBIH OIpoc;
0 MOMOIIIbIO CTATUCTUYECKUX | - PEIICHHE YUCOHBIX U
nycaTeabHas N
CTATHCTIKA Bbubmmoreka IJOK | MOKa3aTeel: CpeIHUX MPAKTUKO-OPUEHTUPOBAHHBIX
p ) 4 https://m.edsoo0.ru/7 | 3Ha4YEHH U MEP 3ajadq;
acceuBaHUe
fA17fb2 pacceuBaHus (pa3max, - 0Oyuaromas MMChMEHHAs
JIAaHHBIX
JUCTIEPCHS U CTAaHIApPTHOE CaMOCTOSITeNIbHAs paboTa
OTKJIOHEHHE).
OnepupoBaTh NOHATUAMU: - YCTHBIU OMPOC;
bubnuorexa LIOK
MHO€ECTBO, - pelieHue yu4eOHbIX U
MHoxkecTBa 4 https://m.edso0.ru/7
f417fb2 MOJIMHO>KECTBO, BBIMOJHAT | TPAKTUKO-OPUEHTUPOBAHHBIX
omnepanuu Hajl 3a/1a4;
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MHOKECTBAMM:
00beTMHEHHE, TIepEceUCHHE,
JIOTIOJIHEHUE, TIEPEUYHUCIIATD
9JIEMEHTBI MHOXKECTB,
MPUMEHSTH CBOMCTBA
MHOKeCTB. Mcnons30BaTh
rpaduueckoe
MpeICTaBICHUE MHOKECTB U
CBsI3€i MEXIY HUMH IS
OIMCaHMS

MIPOIIECCOB U SIBJICHHH, B
TOM 4YHCJIE IIPU PEIICHUN
3a/1a4 U3 IpYrux yuyeOHbIX
MPEIMETOB U KypPCOB.

- o0ydaromias NUCbMEHHAs
camocTosiTelbHas paboTa

Haxoauts BeposiTHOCTH
CIIy4alHBIX COOBITHI B
OTIBITaX, 3Has BEPOSATHOCTH

- YCTHBIN OIPOC;
- peleHre y4eOHbIX U
MIPaKTUKO-OPUEHTHPOBAHHBIX

BepOHTHOCTb Bubnuoreka L{OK SJIEMCHTAPHBIX 3ajad4;
CIIy4aiiHOT O https://m.edsoo.ru/7 COOBITHH, B TOM YHCIIE B - 00yyJaromiasi MiCbMeHHast
COOBITHS f417fb2 OMBITAX C caMmocTosTelbHas padoTa;
PaBHOBO3MOKHBIMA - MpaKTH4YecKas padbora
AIEMEHTAPHBIMU
COOBITHSIMH.
Hcnons3zoBath rpaduyeckue | - yCTHBIM OMPOC;
MOJIEJIHN: JEPEBO - pelieHue y4eOHbIX U
Beenenue B bubmaorexa LIOK CIy4ailHOT O AKCIIEPUMEHTA, | MPAKTUKO-OPUEHTHPOBAHHBIX

Teoputo rpados

https://m.edsoo.ru/7

f417tb2

JIyarpaMmmsl Ditepa,
yucJaoBasi HpHMaﬂ.

3ajau;
- 00y4Jaromas nucbkMeHHast
caMocCTosTeNbHast paboTa
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Haxoauts BeposiTHOCTH - YCTHBIH OIPOC;
CITy4aifHbIX COOBITHI B - peleHre y4eOHbIX U
OIbITaX, 3Hasl BEPOSITHOCTH | IPAKTUKO-OPUEHTHPOBAHHBIX
Corysaiiseie Bbubnuorexa [IOK 3J'IeMeH1;apHLIX 3a/ay;
COBLITILA 8 https://m.eds00.ru/7 | COOBITHIA, B TOM YHUCIIE B - 00yyJaromiasi mucbMeHHast
fA17fb2 OIIBITAxX C caMmocTosTeNbHas padoTa
PaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU
COOBITUSIMH
- YCTHBIN OMpPOC;
O600mmenue, Bbu6nuoreka [IIOK - penieHue yuyeOHbIX U
cucTemMaTusanu 4 https://m.edsoo.ru/7 [IPAaKTUKO-OPUEHTUPOBAHHBIX
s SHAHMIA f417fb2 3a/1ay;
- KOHTpOJIbHAsT paboTa
OBLIEE
KOJIMYECTBO 34
YACOB IIO

[NPOI'PAMME
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